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ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ פʦʩʪʘʥʘʡ ʦʙʣʳʩʳʥʳש ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʳש ʙʽʨʽʥʜʝ ᴇʥʜʽʨʽʣʝʪʽʥ çʄʨʘʤʦʨʥʳʡè 

ʥʘʥʳʥʳש ʠʥʥʦʚʘʮʠʷʣʳץ ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʪʦʣʳץ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹʠʜʘʡ-ץʘʨʘ ʙʠʜʘʡ ʥʘʥʳʥʳש ʤʘʨʤʦʨʣʳץ 

ʩʫʨʝʪʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ ᴇʥʽʜʽʨʩʪʽש ᴇʟʝʢʪʽʣʽʛʽ ʘʡץʳʥʜʘʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ᴇʥʜʽʨʽʩʪʽʢ ʨʝʮʝʧʪʫʨʘʤʝʥ ᴇʥʽʤʥʽש 

ʝʨʝʢʰʝ ʪʝʭʥʦʣʦʛʠʷʣʳײץ ץʨʘʤʳ ᴅʟʽʨʣʝʥʛʝʥ. ɿʝʨʪʪʝʣʽʥʽʧ ʦʪʳʨסʘʥ ʤʘʪʝʨʠʘʣʜʳש ʢᴇʨʥʝʢʽʣʽʛʽ ʥʘʥ ʩʘʧʘʩʳʥʳש 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʦ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʘʥʳץʪʘʣʫʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ ʨʘʩʧʠʩʳʚʘʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʭʣʝʙʘ çʄʨʘʤʦʨʥʦʛʦè ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠʚʦʜʠʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʰʝʥʠʯʥʦ-ʨʞʘʥʥʦʛʦ ʭʣʝʙʘ ʩ ʤʨʘʤʦʨʥʳʤ ʨʠʩʫʥʢʦʤ. ʊʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʨʝʮʝʧʪʫʨʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʘ. ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʣʷʝʪ ʵʢʩʧʝʨʪʠʟʘ ʢʘʯʝʩʪʚʘ 

ʜʘʥʥʦʛʦ ʭʣʝʙʘ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ.  

Abstract. The article details signs of innovative development of technology of production of bread "Marble" in 

terms of enterprise in Kostanay region. Given the relevance of the production of wheat-rannego bread with a marbled 

pattern. Also given the production recipe and the features of the technological composition of the product. The appeal 

of the material is the examination of the quality of bread on organoleptic and physico-chemical indicators. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʢʘʞʜʦʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, ʚ ʢʨʫʧʥʦʤ ʤʝʛʘʧʦʣʠʩʝ, ʠ ʚ ʤʘʣʝʥʴʢʦʤ ʨʘʡʦʥʥʦʤ 
ʛʦʨʦʜʢʝ ʝʩʪʴ ʚʘʞʥʝʡʰʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ - ʭʣʝʙʦʙʫʣʦʯʥʳʡ ʟʘʚʦʜ ʠʣʠ ʧʝʢʘʨʥʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʭʣʝʙʘ. ʀ ʝʩʣʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ, ʚʢʣʶʯʘʷ ʦʚʦʱʠ ʠ ʬʨʫʢʪʳ, ʤʦʞʥʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʠʟ ʜʨʫʛʠʭ 
ʛʦʨʦʜʦʚ ʠ ʜʘʞʝ ʩʪʨʘʥ, ʪʦ ʭʣʝʙ ʚʩʝʛʜʘ ʦʩʪʘʥʝʪʩʷ ʪʦʚʘʨʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ 
ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʤʝʩʪʝ [1]. 

ʈʳʥʦʯʥʳʡ ʫʩʧʝʭ ʦʪʥʳʥʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʠʭ ʨʳʥʦʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʘʚʠʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʦʡ. ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ 
ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʭʣʝʙʥʦʤ ʨʳʥʢʝ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʷʚʣʷʝʪʩʷ - ʘʩʩʦʨʪʠʤʝʥʪ ʚʳʧʫʩʢʘʝʤʦʡ 
ʧʨʦʜʫʢʮʠʠ. ʀʤʝʥʥʦ ʪʘʢʠʤʠ ʜʘʥʥʳʤʠ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʠʩʩʣʝʜʫʝʤʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʊʆʆ 

çɸʣʪʳʥ-ʅʘʥè, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʚʳʧʫʩʢʘʝʤʦʡ 
ʧʨʦʜʫʢʮʠʠ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʝʙʘ ʤʨʘʤʦʨʥʦʛʦ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʨʘʤʦʨʥʦʛʦ ʭʣʝʙʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʛʦʜʥʳʤ ʧʨʦʝʢʪʦʤ, ʪʘʢ ʢʘʢ 
ʪʘʢʦʡ ʭʣʝʙ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʤʥʦʛʠʤ ʢʨʠʪʝʨʠʷʤ. ʆʥ ʠʤʝʝʪ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ, ʟʘ ʩʯʸʪ ʩʦʯʝʪʘʥʠʷ ʪʸʤʥʦʛʦ ʠ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʧʨʠ ʥʘʨʝʟʢʝ ʦʥ ʥʝ 

ʢʨʦʰʠʪʩʷ, ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʉʝʛʦʜʥʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʛʦʪʦʚʠʪʴ ʧʰʝʥʠʯʥʦ-ʨʞʘʥʦʡ ʭʣʝʙ ʩ ʤʨʘʤʦʨʥʳʤ ʨʠʩʫʥʢʦʤ. 

ʇʦʣʫʯʠʪʩʷ 2-ʚ-1: ʠ ʣʶʙʠʪʝʣʠ ʧʫʰʠʩʪʦʛʦ ʙʝʣʦʛʦ ʭʣʝʙʘ ʙʫʜʫʪ ʨʘʜʳ, ʠ ʩʪʦʨʦʥʥʠʢʠ ʘʨʦʤʘʪʥʦʛʦ 
ʨʞʘʥʦʛʦ ʚ ʥʘʢʣʘʜʝ ʥʝ ʦʩʪʘʥʫʪʩʷ [2]. 



 

3 
 

 
ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ʄʨʘʤʦʨʥʳʡ ʭʣʝʙ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʜʝʣʠʝ, ʬʦʨʤʦʚʦʝ, ʤʘʩʩʦʡ 0,8 ʢʛ. ʄʨʘʤʦʨʥʳʡ 

ʭʣʝʙ ʚʳʨʘʙʘʪʳʚʘʶʪ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʣʦʜʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ 
çɻʣʦʬʘè. ʇʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʭʣʝʙ ʜʚʫʭʮʚʝʪʥʳʡ: ʙʝʣʦ-ʢʦʨʠʯʥʝʚʳʡ. ʊʝʩʪʦ ʙʝʟ ʩʦʣʦʜʦʚʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʠʤʝʝʪ ʙʝʣʳʡ ʮʚʝʪ, ʚʪʦʨʘʷ ʯʘʩʪʴ ʪʝʩʪʘ ʩ ʩʦʣʦʜʦʚʳʤ ʵʢʩʪʨʘʢʪʦʤ ï ʢʦʨʠʯʥʝʚʳʡ. 
ʊʝʩʪʦ ʛʦʪʦʚʷʪ ʙʝʟʦʧʘʨʥʳʤ ʩʧʦʩʦʙʦʤ ʠ ʚʳʧʝʢʘʶʪ ʚ ʬʦʨʤʝ ˉ7, ʜʣʠʥʘ ʠʟʜʝʣʠʷ 340 ʤʤ, 

ʰʠʨʠʥʘ 225 ʤʤ. ʍʣʝʙ ʤʨʘʤʦʨʥʳʡ ʚʳʧʝʢʘʶʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʨʝʮʝʧʪʫʨʝ, ʢʦʪʦʨʘʷ ʫʢʘʟʘʥʘ ʚ 

ʪʘʙʣʠʮʝ 1 
 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʨʝʮʝʧʪʫʨʘ 
ʉʳʨʴʸ ʂʦʣʠʯʝʩʪʚʦ 

ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ ʚʳʩʰʝʛʦ ʩʦʨʪʘ 100 ʢʛ 

ɼʨʦʞʞʠ ʧʨʝʩʩʦʚʘʥʥʳʝ 2,5 ʢʛ 

ʉʦʣʴ 1,5 ʢʛ 
ʉʘʭʘʨ-ʧʝʩʦʢ 1 ʢʛ 

ʄʘʨʛʘʨʠʥ 2 ʢʛ 

ʋʣʫʯʰʠʪʝʣʴçʌʘʚʦʨʠʪè 0,5 ʢʛ 
ʉʦʣʦʜʦʚʳʡ ʵʢʩʪʨʘʢʪ çɻʣʦʬʘè 1,5ʢʛ 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʭʣʝʙʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʡ: ʟʘʤʝʩʘ 
ʪʝʩʪʘ; ʙʨʦʞʝʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ; ʜʝʣʝʥʠʷ ʪʝʩʪʘ ʥʘ ʢʫʩʢʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʘʩʩʳ; ʬʦʨʤʦʚʘʥʠʷ 
ʠ ʨʘʩʩʪʦʡʢʠ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ; ʚʳʧʝʯʢʠ, ʦʭʣʘʞʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ. 

ʇʦʜʛʦʪʦʚʣʝʥʥʦʝ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʳʨʴʸ ʜʝʣʷʪ ʥʘ 2 ʨʘʚʥʳʝ ʯʘʩʪʠ, ʢʨʦʤʝ ʩʦʣʦʜʦʚʦʛʦ 
ʵʢʩʪʨʘʢʪʘ çɻʣʦʬʳè - ʝʛʦ ʜʦʙʘʚʣʷʶʪ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʫʶ ʯʘʩʪʴ ʪʝʩʪʘ. 

ʆʜʥʫ ʯʘʩʪʴ ʩʳʨʴʷ ʜʦʟʠʨʫʶʪ ʚ ʪʝʩʪʦʤʝʩʠʣʴʥʫʶ ʤʘʰʠʥʫ ʃ4-ʍʊɺ, ʜʦʙʘʚʣʷʶʪ ʧʦʣʦʚʠʥʫ 
ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʠ ʟʘʤʝʰʠʚʘʶʪ ʪʝʩʪʦ. ɿʘʪʝʤ (ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ 
ʪʝʩʪʦʤʝʩʠʣʴʥʳʭ ʤʘʰʠʥ) ʜʦʟʠʨʫʶʪ ʚ ʜʝʞʫ ʚʪʦʨʫʶ ʯʘʩʪʴ ʩʳʨʴʷ, ʜʦʙʘʚʣʷʶʪ ʩʦʣʦʜʦʚʳʡ 

ʵʢʩʪʨʘʢʪ çɻʣʦʬʘè, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʚʝʜʸʥʥʳʡ ʚ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʚʦʜʳ ʠ ʟʘʤʝʰʠʚʘʶʪ 
ʚʪʦʨʫʶ ʯʘʩʪʴ ʪʝʩʪʘ. ʉʦʣʦʜʦʚʳʡ ʵʢʩʪʨʘʢʪ ʧʨʠʜʘʸʪ ʥʝʧʦʚʪʦʨʠʤʳʡ ʚʢʫʩ, ʘʨʦʤʘʪ ʠ ʪʸʤʥʳʡ ʮʚʝʪ 

ʠʟʜʝʣʠʶ. ɹʝʣʦʝ ʠ ʪʸʤʥʦʝ ʛʦʪʦʚʦʝ ʪʝʩʪʦ ʚʳʢʣʘʜʳʚʘʶʪ ʥʘ ʩʪʦʣ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʧʳʣʸʥʥʳʡ 
ʤʫʢʦʡ, ʧʨʠʜʘʶʪ ʰʘʨʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ, ʥʘʢʨʳʚʘʶʪ ʪʢʘʥʴʶ ʠ ʦʩʪʘʚʣʷʶʪ ʜʣʷ ʙʨʦʞʝʥʠʷ ʥʘ 15-
20 ʤʠʥ. ɺ ʧʨʦʮʝʩʩʝ ʙʨʦʞʝʥʠʷ ʪʝʩʪʦ ʠ ʜʨʫʛʠʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʳʭʣʷʶʪʩʷ, ʥʦ ʠ 

ʩʦʟʨʝʚʘʶʪ, ʪ. ʝ. ʜʦʩʪʠʛʘʶʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. 
ʉʦʟʨʝʚʰʝʝ ʪʝʩʪʦ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ ï ʭʠʤʠʯʝʩʢʠʝ  

ʩʚʦʡʩʪʚʘ, ʜʦʩʪʘʪʦʯʥʫʶ ʛʘʟʦʦʙʨʘʟʫʶʱʫʶ ʠ ʛʘʟʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 
ɺ ʪʝʩʪʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ, 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʚʢʫʩʦʚʳʭ ʚʝʱʝʩʪʚ. ʊʝʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʳʭʣʝʥʥʳʤ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʦʙʲʝʤʝ. ʉʦʟʨʝʚʘʥʠʝ ʠ ʨʘʟʨʳʭʣʝʥʠʝ ʪʝʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʝʛʦ 
ʙʨʦʞʝʥʠʠ ʦʪ ʟʘʤʝʩʘ ʜʦ ʨʘʟʜʝʣʢʠ, ʥʦ ʠ ʚʦ ʚʨʝʤʷ ʨʘʟʜʝʣʢʠ, ʨʘʩʩʪʦʡʢʠ ʠ ʚ ʧʝʨʚʳʝ ʤʠʥʫʪʳ 

ʚʳʧʝʯʢʠ, ʪʘʢ ʢʘʢ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ ʙʨʦʞʝʥʠʝ ʥʘ ʵʪʠʭ ʩʪʘʜʠʷʭ ʧʨʦʜʦʣʞʘʝʪʩʷ. 
ɿʘʪʝʤ ʠʟʤʝʨʷʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʩʪʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ 26-28 Üʉ. ʇʦʩʣʝ ʙʨʦʞʝʥʠʷ ʪʝʩʪʦ 
ʜʝʣʷʪ ʥʘ ʢʫʩʢʠ ʥʘ ʪʝʩʪʦʜʝʣʠʪʝʣʝ ɸ2-ʍʊʅ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʘʩʩʳ ʠ ʥʘʯʠʥʘʶʪ ʬʦʨʤʦʚʘʪʴ. ʇʨʠ 

ʣʶʙʦʤ ʩʧʦʩʦʙʝ ʬʦʨʤʦʚʘʥʠʷ ʤʨʘʤʦʨʥʦʛʦ ʭʣʝʙʘ ʙʝʨʫʪ ʜʚʘ ʢʫʩʢʘ ʪʝʩʪʘ ʩʚʝʪʣʦʛʦ ʠ ʪʸʤʥʦʛʦ 
ʮʚʝʪʘ. ʇʨʠ ʧʝʨʚʦʤ ʩʧʦʩʦʙʝ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʧʨʦʝʢʪʝ, ʪʝʩʪʦ ʨʘʩʢʘʪʳʚʘʶʪ ʚ ʪʦʣʩʪʳʝ 

ʞʛʫʪʳ, ʩʦʝʜʠʥʷʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩʢʨʫʯʠʚʘʶʪ. ɿʘʪʝʤ ʢʣʘʜʫʪ ʚ ʬʦʨʤʫ. ʇʨʠ ʚʪʦʨʦʤ ʩʧʦʩʦʙʝ 
ʢʘʞʜʳʡ ʠʟ ʜʚʫʭ ʢʫʩʢʦʚ ʪʝʩʪʘ ʨʘʟʥʦʛʦ ʮʚʝʪʘ ʦʢʨʫʛʣʷʶʪ. ʂʫʩʦʢ ʪʸʤʥʦʛʦ ʪʝʩʪʘ ʨʘʩʢʘʪʳʚʘʶʪ ʚ 
ʙʣʠʥ, ʩʚʝʨʭʫ ʢʣʘʜʫʪ ʢʫʩʦʢ ʩʚʝʪʣʦʛʦ ʪʝʩʪʘ, ʥʘʢʣʘʜʳʚʘʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʨʘʩʢʘʪʳʚʘʶʪ. 

ɻʦʪʦʚʫʶ ʣʝʧʸʰʢʫ ʟʘʢʘʪʳʚʘʶʪ. ʉʢʨʝʙʢʦʤ ʠʣʠ ʥʦʞʦʤ ʨʘʟʨʝʟʘʶʪ ʚʜʦʣʴ ʥʘ ʜʚʘ ʞʛʫʪʘ ʠ 
ʧʝʨʝʧʣʝʪʘʶʪ ʠʭ. ʇʨʠ ʪʨʝʪʴʝʤ ʩʧʦʩʦʙʝ ʜʚʘ ʨʘʟʥʳʭ ʢʫʩʢʘ ʪʝʩʪʘ ʨʘʩʢʘʪʳʚʘʶʪ ʚ ʙʦʣʝʝ ʪʦʥʢʠʝ ʠ 

ʜʣʠʥʥʳʝ ʞʛʫʪʳ, ʯʝʤ ʧʨʠ ʧʝʨʚʦʤ ʩʧʦʩʦʙʝ. ʉʢʣʘʜʳʚʘʶʪ ʠʭ ʚʤʝʩʪʝ, ʩʦʝʜʠʥʷʶʪ ʢʦʥʮʳ ʩ ʦʜʥʦʡ 
ʩʪʦʨʦʥʳ ʠ ʧʝʨʝʧʣʝʪʘʶʪ. 



 

4 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʬʦʨʤʦʚʘʥʥʳʝ ʪʝʩʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʫʢʣʘʜʳʚʘʶʪ ʚ ʬʦʨʤʳ ʠ ʥʘʧʨʘʚʣʷʶʪ ʥʘ 
ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʨʘʩʩʪʦʡʢʫ. ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʨʘʩʩʪʦʡʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʩʩʪʦʡʥʳʭ ʰʢʘʬʘʭ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35 ï 40 Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 75-
85 %.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʨʘʩʩʪʦʡʢʠ ʦʪ 25 ʜʦ 120 ʤʠʥʫʪ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ 
ʪʝʩʪʦʚʦʡ ʟʘʛʦʪʦʚʢʠ, ʫʩʣʦʚʠʡ ʨʘʩʩʪʦʡʢʠ, ʨʝʮʝʧʪʫʨʳ ʪʝʩʪʘ, ʩʚʦʡʩʪʚ ʠ ʚʠʜʘ ʤʫʢʠ ʠ ʜʨ. 
ʬʘʢʪʦʨʦʚ.  

ʈʘʩʩʪʦʷʚʰʠʝʩʷ ʟʘʛʦʪʦʚʢʠ ʚʳʧʝʢʘʶʪ ʚ ʫʚʣʘʞʥʸʥʥʦʡ ʧʝʢʘʨʥʦʡ ʢʘʤʝʨʝ ʍʇʂ-50ʄ2 ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ 200-220 Üʉ. ʀʟʜʝʣʠʷ ʧʦʩʣʝ ʚʳʧʝʯʢʠ ʫʢʣʘʜʳʚʘʶʪ ʚ ʜʝʨʝʚʷʥʥʳʝ ʣʦʪʢʠ.  

ɼʣʷ ʫʢʣʘʜʢʠ ʠʟʜʝʣʠʡ ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʝʭʙʦʨʪʥʳʝ ʣʦʪʢʠ ʩ 
ʨʝʰʝʪʯʘʪʳʤ ʜʥʦʤ. ʌʦʨʤʦʚʦʡ ʭʣʝʙ ʫʢʣʘʜʳʚʘʶʪ ʥʘ ʙʦʢʦʚʫʶ ʠʣʠ ʥʠʞʥʶʶ ʩʪʦʨʦʥʫ.  

ʇʨʠ ʭʨʘʥʝʥʠʠ ʚʢʫʩ ʠ ʘʨʦʤʘʪ ʭʣʝʙʘ ʠʟʤʝʥʷʶʪʩʷ. ʇʦʜ ʯʝʨʩʪʚʝʥʠʝʤ ʭʣʝʙʘ ʧʨʠ ʝʛʦ 

ʭʨʘʥʝʥʠʠ ʧʦʩʣʝ ʚʳʧʝʯʢʠ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʷʢʠʰʘ 
ʭʣʝʙʘ ʠ ʧʨʦʮʝʩʩʳ, ʠʭ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ. ʇʨʠ ʯʝʨʩʪʚʝʥʥʠʠ ʩʥʠʞʘʝʪʩʷ ʩʞʠʤʘʝʤʦʩʪʴ ʠ 

ʵʣʘʩʪʠʯʥʦʩʪʴ ʤʷʢʠʰʘ ʠ ʚʦʟʨʘʩʪʘʝʪ ʝʛʦ ʢʨʦʰʢʦʚʘʪʦʩʪʴ. 
ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ - ʵʪʦ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʮʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ (ʟʨʝʥʠʷ, ʦʙʦʥʷʥʠʷ, ʚʢʫʩʘ, ʦʩʷʟʘʥʠʷ), ʥʝ ʧʨʦʚʦʜʷ ʘʥʘʣʠʟ. 
ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠ ʝʛʦ ʦʩʤʦʪʨʝ ʠ 

ʜʝʛʫʩʪʘʮʠʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʚʥʝʰʥʠʡ ʚʠʜ, ʩʦʩʪʦʷʥʠʝ ʤʷʢʠʰʘ, ʪʦʣʱʠʥʘ ʢʦʨʦʢ, ʧʦʨʠʩʪʦʩʪʴ, 
ʚʢʫʩ ʠ ʘʨʦʤʘʪ. ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʨʘʤʦʨʥʳʡ ʭʣʝʙ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 
ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 2. 

 
ʊʘʙʣʠʮʘ 2 - ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʨʘʤʦʨʥʦʛʦ ʭʣʝʙʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʥʝʰʥʠʡ ʚʠʜ: 
ʧʦʚʝʨʭʥʦʩʪʴ 

ɼʦʧʫʩʢʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʨʘʟʨʳʚʳ ʚ ʤʝʩʪʘʭ ʩʣʝʧʣʝʥʠʷ ʞʛʫʪʦʚ. 
ʄʫʯʥʠʩʪʦʩʪʴ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʦʢʨʘʩʢʘ ɹʝʣʳʡ ʯʝʨʝʜʫʝʪʩʷ ʩ ʢʦʨʠʯʥʝʚʳʤ, ʙʝʟ ʧʦʜʛʦʨʝʣʦʩʪʠ, ʙʣʝʜʥʦʩʪʠ ʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʨʦʢ. ɺ ʤʝʩʪʘʭ ʩʢʦʧʣʝʥʠʷ ʞʛʫʪʦʚ ʜʦʧʫʩʢʘʝʪʩʷ ʙʦʣʝʝ 
ʩʚʝʪʣʘʷ ʠʣʠ ʙʦʣʝʝ ʪʸʤʥʘʷ ʦʢʨʘʩʢʘ. 

ʬʦʨʤʘ ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʝ, ʧʨʷʤʦʫʛʦʣʴʥʘʷ, ʥʝ ʨʘʩʧʣʳʚʯʘʪʘʷ, ʥʝ ʤʷʪʘʷ, 
ʙʝʟ ʨʘʟʨʳʚʦʚ ʧʦ ʙʦʢʘʤ. 

ʉʦʩʪʦʷʥʠʝ ʤʷʢʠʰʘ: 

ʧʨʦʧʝʯʸʥʥʦʩʪʴ 

ʍʦʨʦʰʦ ʧʨʦʧʝʯʸʥʥʳʡ, ʥʝ ʤʷʛʢʠʡ ʠ ʥʝ ʚʣʘʞʥʳʡ ʥʘ ʦʱʫʧʴ 

ʧʦʨʠʩʪʦʩʪʴ ʈʘʚʥʦʤʝʨʥʦ ʨʘʟʚʠʪʘʷ, ʤʷʛʢʘʷ, ʪʦʥʢʦʩʪʝʥʥʘʷ. 

ʧʨʦʤʝʩ ɹʝʟ ʢʦʤʦʯʢʦʚ ʠ ʩʣʝʜʦʚ ʥʝʧʨʦʤʝʩʘ 

ʵʣʘʩʪʠʯʥʦʩʪʴ ʕʣʘʩʪʠʯʥʳʡ, ʩʣʝʛʢʘ ʫʧʣʦʪʥʝʥʥʳʡ, ʥʝ ʟʘʤʝʥʷʶʱʠʡʩʷ, ʧʦʩʣʝ 
ʣʸʛʢʦʛʦ ʥʘʜʘʚʣʠʚʘʥʠʷ ʧʘʣʴʮʘʤʠ ʤʷʢʠʰ ʜʦʣʞʝʥ ʧʨʠʥʠʤʘʪʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʬʦʨʤʫ. 

ʩʚʝʞʝʩʪʴ ʉʚʝʞʠʡ, ʥʝ ʯʸʨʩʪʚʳʡ, ʥʝ ʢʨʦʰʘʱʠʡʩʷ. 

ʚʢʫʩ ʉʚʦʡʩʪʚʝʥʥʳʡ ʜʘʥʥʦʤʫ ʚʠʜʫ ʠʟʜʝʣʠʷ, ʥʝ ʢʠʩʣʳʡ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 
ʛʦʨʝʯʠ, ʧʦʩʪʦʨʦʥʥʝʛʦ ʧʨʠʚʢʫʩʘ ʠ ʙʝʟ ʭʨʫʩʪʘ. 

ɿʘʧʘʭ ʉʚʦʡʩʪʚʝʥʥʳʡ ʜʘʥʥʦʤʫ ʚʠʜʫ ʠʟʜʝʣʠʷ ʙʝʟ ʟʘʪʭʣʦʛʦ ʠʣʠ ʜʨ. 

ʧʦʩʪʦʨʦʥʥʝʛʦ ʟʘʧʘʭʦʚ. 

 
ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʪ ʪʘʢʠʝ ʢʨʠʪʝʨʠʠ, ʢʘʢ ʚʣʘʞʥʦʩʪʴ, 

ʢʠʩʣʦʪʥʦʩʪʴ, ʧʦʨʠʩʪʦʩʪʴ.  
ʇʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʨʘʤʦʨʥʳʡ ʭʣʝʙ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3- ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʨʘʤʦʨʥʦʛʦ ʭʣʝʙʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʅʦʨʤʘ 

ɺʣʘʞʥʦʩʪʴ ʤʷʢʠʰʘ, ʧʨʦʮʝʥʪ ʥʝ ʙʦʣʝʝ 43 

ʂʠʩʣʦʪʥʦʩʪʴ, ʛʨʘʜ, ʥʝ ʙʦʣʝʝ 3 

ʇʦʨʠʩʪʦʩʪʴ, ʧʨʦʮʝʥʪ ʥʝ ʤʝʥʝʝ 72 

 
ɺ ʠʟʜʝʣʠʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ: ʘ) ʧʨʠʟʥʘʢʠ ʧʣʝʩʝʥʠ; ʙ) ʧʦʩʪʦʨʦʥʥʠʝ ʚʢʣʶʯʝʥʠʷ. 

ɺʳʚʦʜʳ 

ʍʨʘʥʝʥʠʝ, ʫʢʣʘʜʢʘ ʠ ʧʝʨʝʚʦʟʢʘ ʭʣʝʙʘ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ɻʆʉʊ 8227-56. ʍʣʝʙ ʠ 

ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ. ʋʢʣʘʜʳʚʘʥʠʝ, ʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ. ʍʣʝʙ ʠ 
ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʧʦʤʝʱʝʥʠʷʭ, 
ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ: ʘ) ʯʠʩʪʳʤʠ, ʩʫʭʠʤʠ, ʧʦʙʝʣʝʥʥʳʤʠ ʠʣʠ ʦʢʨʘʰʝʥʥʳʤʠ ʩʚʝʪʣʳʤʠ 

ʢʨʘʩʢʘʤʠ, ʠʣʠ ʦʙʣʠʮʦʚʘʥʥʳʤʠ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʦʡ; ʙ) ʭʦʨʦʰʦ ʚʝʥʪʠʣʠʨʫʝʤʳʤʠ; ʚ) ʥʝ 
ʟʘʨʘʞʝʥʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʭʣʝʙʥʳʭ ʟʘʧʘʩʦʚ; ʛ) ʙʝʟ ʧʣʝʩʝʥʠ ʥʘ ʩʪʝʥʘʭ ʠ ʧʦʪʦʣʢʘʭ; ʜ) 

ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʩʠʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʠʣʠ ʦʭʣʘʞʜʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʥʳʤʠ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʚʥʦʤʝʨʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʥʠʞʝ +6 Üʉ; ʝ) ʭʦʨʦʰʦ 
ʦʩʚʝʱʝʥʥʳʤʠ [3]. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɿɺʀʊʀʗ ʈɸʉʊɽʅʀʁ ʃʔʅɸ ʄɸʉʃʀʏʅʆɻʆ ʇʈʀ 

ʈɸɿʃʀʏʅʓʍ ʉʈʆʂɸʍ ʇʆʉɽɺɸ ʀ ʅʆʈʄɸʍ ɺʓʉɽɺɸ, ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ 

ʇʈʀʄɽʅɽʅʀʗ ʉʊʀʄʋʃʗʊʆʈʆɺ ʈʆʉʊɸ  

 
ɾʘʤʘʣʦʚʘ ɼ. ɹ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʅʘʟʘʨʦʚʘ ɾ.ɾ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 ʂʦʩʪʘʥʘʡʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  
ʠʤ. ʄ.ɼʫʣʘʪʦʚʘ, ʛ. ʂʦʩʪʘʥʘʡ 

 
ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʞʘסʜʘʡʳʥʜʘ ʟʝʨʪʪʝʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ᴇʩʫ ʞᴅʥʝ ʜʘʤʫ 

ᴇʩʽʤʜʽʢʪʝʨ ʤʘʡʣʳ ʟʳסʳʨ, ʙʘʡʣʘʥʳʩʪʳ ץʦʣʜʘʥʫ, ᴇʩʫ ʳʥʪʘʣʘʥʜʳʨסʳʰʪʘʨʳ ץʘʨʘʩʪʳʨʣʘʥסʘʥ. פʦʩʪʘʥʘʡ ʦʙʣʳʩʳʥʜʘ 

2014 ʞʳʣʳ ʝʛʽʩ ʘʣʘשʳ ʤʘʡʣʳ ʜʘץʳʣʜʘʨ ʝʛʽʣʝʪʽʥ ʙʘʨʣʳסʳ 360,3 ʤʳש ʛʘ, ʦʥʳש ʽʰʽʥʜʝ ʤʘʡʣʳ ʟʳסʳʨ ʦʨʳʥ 145,1 

ʤʳש. ʛʘ ײץʨʘʜʳ. ʊᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʰʘʤʘʩʳ ᴇʥʽʤʜʽʣʽʛʽ ʤʘʡʣʳ ʟʳסʳʨ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʝʭʥʦʣʦʛʠʷסʘ 

  .ʪʘʣʘʜʳץʘʥʜʘ ʘʥʳסʘʨʘץ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɺ 

ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2014 ʛ. ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʧʦʜ ʤʘʩʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 360,3 ʪʳʩ. ʛʘ, 

ʠʟ ʥʠʭ ʣʸʥ ʤʘʩʣʠʯʥʳʡ ʟʘʥʷʣ 145,1 ʪʳʩ. ʛʘ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ. 
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Abstract. The article discusses the study of the growth and development of plants of flax, depending on the 

use of growth promoters in the conditions of Northern Kazakhstan. In Kostanay region in 2014, the sown area under 

oilseeds was only reached 360.3 thousand hectares, of which the flax took 145,1 thousand hectares. Practice shows that 

the value of the yield of flax determined by the technology of its cultivation. 

 
ʊװʡʽʥ ʩᴇʟʜʝʨ  ʤʘʡʣʳ ʟʳסʳʨ, ʝʛʽʥ ʩʝʙʫ ʫʘץʳʪʳ, ʩʝʙʫ ʥʦʨʤʘʩʳ, ᴇʩʫʜʽ r ʥʪʘʣʘʥʜʳʨסʳʰ, ʬʝʥʦʣʦʛʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʥ ʤʘʩʣʠʯʥʳʡ, ʥʦʨʤʘ ʚʳʩʝʚʘ, ʩʨʦʢ ʧʦʩʝʚʘ,  ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ, ʬʝʥʦʣʦʛʠʷ. 

Key words: the flax, seed rate, sowing date, growth factors, phenology. 

  

ɺʚʝʜʝʥʠʝ 

ɺʳʨʘʱʠʚʘʥʠʝ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʥʦʛʠʭ ʩʪʨʘʥ. ʇʦʣʫʯʘʝʤʳʝ ʠʟ ʥʠʭ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʩʦʩʪʘʚʣʷʶʪ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʦʩʥʦʚʫ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʝ ʩʳʨʴʝ ʜʣʷ 
ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1]. 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ 
ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘ ʤʘʩʣʦʩʝʤʝʥʘ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʫʨʦʞʘʝʤ.  

ʆʩʥʦʚʥʳʤʠ ʣʴʥʦʩʝʶʱʠʤʠ ʨʘʡʦʥʘʤʠ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʶʪʩʷ ʂʦʩʪʘʥʘʡʩʢʘʷ, 

ʂʦʢʰʝʪʘʫʩʢʘʷ ʠ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʠ. 
ɺ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2014 ʛ. ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʧʦʜ ʤʘʩʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 360,3 ʪʳʩ. ʛʘ, ʠʟ ʥʠʭ ʣʸʥ ʤʘʩʣʠʯʥʳʡ ʟʘʥʷʣ 145,1 ʪʳʩ. ʛʘ. 
ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ.  

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʦʢʘʟʳʚʘʶʪ ʪʘʢʠʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʢʘʢ ʩʨʦʢʠ ʧʦʩʝʚʘ, ʥʦʨʤʳ ʚʳʩʝʚʘ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ 

ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʩʦʨʪʦʚʳʝ ʧʨʠʟʥʘʢʠ [2, 3]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ ʠ ʥʦʨʤʘʭ ʚʳʩʝʚʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ 
ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 1) ʧʨʦʚʝʩʪʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ 2012-2014 ʛʛ.; 2) ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʠ 
ʥʦʨʤ ʚʳʩʝʚʘ, ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ 

ʨʘʩʪʝʥʠʷʤʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ 2012-2014 ʛʛ. 
ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2012-2014 ʛʛ. ʚ ʂʦʩʪʘʥʘʡʩʢʦʤ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ).  
ɿʘʢʣʘʜʢʘ ʦʧʳʪʦʚ, ʫʯʸʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʨʘʟʨʘʙʦʪʢʘʤ ʠ ʫʢʘʟʘʥʠʷʤ ɺʅʀʀʈ ʠʤ. ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʧʦ ʠʟʫʯʝʥʠʶ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ 
(ʚʳʧʫʩʢ 2 ʠ 3, 1976 ʛ.), ʤʝʪʦʜʠʢ ɻʉʀ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʚʳʧʫʩʢ 1, 1985 ʛ.), 
ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʅʀʀʄʂ (ʛ. ʂʨʘʩʥʦʜʘʨ). 

ʇʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 2 ʧʦʣʝʚʳʭ ʦʧʳʪʘ. 
1 ʦʧʳʪ ï ʉʨʦʢʠ ʧʦʩʝʚʘ ʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʣʴʥʘ ʥʘ ʤʘʩʣʦʩʝʤʝʥʘ. 

1 ʈʘʥʥʠʡ ʩʨʦʢ ʧʦʩʝʚʘ (ʥʘ 5-7 ʜʥʝʡ ʨʘʥʴʰʝ ʦʧʪʠʤʘʣʴʥʦʛʦ). 
1.1 ʅʦʨʤʳ ʚʳʩʝʚʘ (ʤʠʥʠʤʘʣʴʥʘʷ ʥʘ 0,5 ʤʣʥ. ʥʠʞʝ ʦʧʪʠʤʘʣʴʥʦʡ; ʦʧʪʠʤʘʣʴʥʘʷ; 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘ 0,5 ʚʳʰʝ ʦʧʪʠʤʘʣʴʥʦʡ) ʧʦ ʚʩʝʤ ʢʫʣʴʪʫʨʘʤ. 

2 ʆʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʧʦʩʝʚʘ. 
2.1 ʅʦʨʤʳ ʚʳʩʝʚʘ (ʤʠʥʠʤʘʣʴʥʘʷ ʥʘ 0,5 ʤʣʥ. ʥʠʞʝ ʦʧʪʠʤʘʣʴʥʦʡ; ʦʧʪʠʤʘʣʴʥʘʷ; 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘ 0,5 ʚʳʰʝ ʦʧʪʠʤʘʣʴʥʦʡ) ʧʦ ʚʩʝʤ ʢʫʣʴʪʫʨʘʤ. 
3 ʇʦʟʜʥʠʡ ʩʨʦʢ ʧʦʩʝʚʘ (ʥʘ 5-7 ʜʥʝʡ ʧʦʟʞʝ ʦʧʪʠʤʘʣʴʥʦʛʦ). 
3.1 ʅʦʨʤʳ ʚʳʩʝʚʘ (ʤʠʥʠʤʘʣʴʥʘʷ ʥʘ 0,5 ʤʣʥ. ʥʠʞʝ ʦʧʪʠʤʘʣʴʥʦʡ; ʦʧʪʠʤʘʣʴʥʘʷ; 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘ 0,5 ʚʳʰʝ ʦʧʪʠʤʘʣʴʥʦʡ) ʧʦ ʚʩʝʤ ʢʫʣʴʪʫʨʘʤ. 
2 ʦʧʳʪ ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ: 1 ï ʢʦʥʪʨʦʣʴ; 2 ï ʇʨʦʩʧʝʨ ʧʣʶʩ, 3 ï ʎʠʨʢʦʥ. 
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ʇʦʩʝʚ ʧʨʦʚʝʜʝʥ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʩʝʤʝʥʘʤʠ ʩʦʨʪʘ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 
ʂʫʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ. 

ʉʦʨʪ ʂʫʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ ʚʳʚʝʜʝʥ ʥʘ ʂʘʨʘʙʘʣʳʢʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʪʙʦʨʦʤ ʩʢʦʨʦʩʧʝʣʳʭ ʨʘʩʪʝʥʠʡ ʠʟ ʛʠʙʨʠʜʥʦʡ 
ʢʦʤʙʠʥʘʮʠʠ (ʄʝʞʝʫʤʦʢ 39 Ĭ ʆʢʪʷʙʨʴ). ɸʚʪʦʨʳ: ʀʩʢʘʢʦʚ ʂ.ɸ., ʉʫʣʝʡʤʝʥʦʚ ɸ.ʂ. 

ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʧʦ ʛʝʨʙʠʮʠʜʥʦʤʫ ʧʘʨʫ, ʧʦʜʛʦʪʦʚʢʘ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʯʚʦʟʘʱʠʪʥʦʡ ʚʣʘʛʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ.  

ɿʘʢʨʳʪʠʝ ʚʣʘʛʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʤʝʨʝ ʜʦʩʪʠʞʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʧʦʯʚʳ 

ʚʨʘʱʘʶʱʝʡʩʷ ʙʦʨʦʥʦʡ ɹʎɼ-12, ʥʝ ʥʘʨʫʰʘʶʱʝʡ ʤʫʣʴʯʠʨʫʶʱʠʡ ʩʣʦʡ. ɿʘ 10 ʜʥʝʡ ʜʦ ʧʦʩʝʚʘ 
ʧʨʦʚʦʜʠʣʠ ʭʠʤ. ʦʙʨʘʙʦʪʢʫ ʛʝʨʙʠʮʠʜʦʤ ʋʨʘʛʘʥ ʬʦʨʪʝ.  

ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʨʦʢʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʩʭʝʤʦʡ ʦʧʳʪʦʚ, ʩʝʷʣʢʦʡ ʉʉ-11 ʚ 
ʘʛʨʝʛʘʪʝ ʩ ʪʨʘʢʪʦʨʦʤ ʄʊɿ.  

ɼʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʥʘ ʣʴʥʝ ʤʘʩʣʠʯʥʦʤ ʧʨʦʚʦʜʠʣʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʛʝʨʙʠʮʠʜʘʤʠ 

(ʧʨʦʪʠʚ ʧʨʦʩʦʚʠʜʥʳʭ ï ɹʘʨʩ, 1,5-2,0 ʣ/ʛʘ, ʧʨʦʪʠʚ ʦʜʥʦʣʝʪʥʠʭ ʜʚʫʜʦʣʴʥʳʭ ï ʉʝʢʘʪʦʨ, 150-180 
ʛ/ʛʘ). 

ʋʙʦʨʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘʧʨʷʤʫʶ, ʩʧʣʦʰʥʳʤ ʦʙʤʦʣʦʪʦʤ ʜʝʣʷʥʦʢ ʢʦʤʙʘʡʥʦʤ çʉʘʤʧʦ-
2010è ʠ çɺʝʢʪʦʨè, ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʩʝʤʷʥ 12-13% ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʠ ʩʫʰʢʦʡ ʜʦ 8%. 

ʅʘ ʦʧʳʪʝ ˉ2 ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ ʚʥʦʩʠʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ.  
ʇʨʦʩʧʝʨ ʧʣʶʩ (2 ʦʙʨʘʙʦʪʢʠ): 1-ʷ ʦʙʨʘʙʦʪʢʘ: ʣʸʥ, ʬʘʟʘ çʸʣʦʯʢʘè, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ï 0,5 

ʣ/ʛʘ; 2-ʷ ʦʙʨʘʙʦʪʢʘ: ʣʸʥ, ʬʘʟʘ çʙʫʪʦʥʠʟʘʮʠʷ ï ʮʚʝʪʝʥʠʝè, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ï 1,0 ʣ/ʛʘ.  
ʎʠʨʢʦʥ (3 ʦʙʨʘʙʦʪʢʠ): 1-ʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ï 4 

ʤʣ/ʪʦʥʥʫ; 2-ʷ ʦʙʨʘʙʦʪʢʘ: ʣʸʥ, ʬʘʟʘ çʸʣʦʯʢʘè, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ï 30 ʤʣ/ʛʘ; 3-ʷ ʦʙʨʘʙʦʪʢʘ: ʣʸʥ, 

ʬʘʟʘ çʙʫʪʦʥʠʟʘʮʠʷ ï ʮʚʝʪʝʥʠʝè, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ï 30 ʤʣ/ʛʘ. 
ʂʣʠʤʘʪ ʚ ʟʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʭʦʣʦʜʥʦʡ 

ʤʘʣʦʩʥʝʞʥʦʡ ʟʠʤʦʡ ʠ ʞʘʨʢʠʤ ʩʫʭʠʤ ʣʝʪʦʤ.  
ɿʘʪʷʞʥʳʝ ʭʦʣʦʜʘ ʚʝʩʥʦʡ, ʨʘʥʝʝ ʧʦʭʦʣʦʜʘʥʠʝ ʦʩʝʥʴʶ ʠ ʧʦʟʜʥʠʝ ʣʝʪʥʠʝ ʦʩʘʜʢʠ 

ʪʠʧʠʯʥʳ ʜʣʷ ʢʣʠʤʘʪʘ ʦʙʣʘʩʪʠ ʠ ʦʪʣʠʯʘʶʪ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʦʚ (ʥʘʧʨʠʤʝʨ, 

ʇʦʚʦʣʞʴʷ).  
ɹʦʣʴʰʘʷ ʠʥʩʦʣʷʮʠʷ, ʨʝʟʢʘʷ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ ʜʥʝʤ ʠ ʥʦʯʴʶ, ʥʠʟʢʘʷ ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ, ʤʘʣʦʦʙʣʘʯʥʦʩʪʴ ʠ ʯʘʩʪʳʝ ʚʝʪʨʘ ʚʳʟʳʚʘʶʪ ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʚ 2-5 ʨʘʟ 
ʧʨʝʚʳʰʘʶʱʝʝ ʩʫʤʤʫ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ.  

ʆʩʦʙʝʥʥʦ ʟʘʩʫʰʣʠʚʳʤ ʙʳʚʘʝʪ ʢʦʥʝʮ ʤʘʷ, ʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʶʥʷ. ɼʦ ʚʳʧʘʜʝʥʠʷ 

ʦʩʘʜʢʦʚ ʨʘʩʪʝʥʠʷʤ ʧʨʠʭʦʜʠʪʩʷ ʨʘʩʭʦʜʦʚʘʪʴ ʙʳʩʪʨʦ ʠʩʯʝʟʘʶʱʠʝ ʟʘʧʘʩʳ ʚʣʘʛʠ, ʥʘʢʦʧʠʚʰʠʝʩʷ 
ʚ ʧʦʯʚʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ.  

ɺʩʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʢʘʢ ʧʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, 
ʪʘʢ ʠ ʧʦ ʚʨʝʤʝʥʠ ʧʨʦʷʚʣʝʥʠʷ. 

ʇʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʛʦʜʦʚʘʷ ʥʦʨʤʘ ʦʩʘʜʢʦʚ ʚ ʨʘʡʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ 340 ʤʤ. 

ʆʩʘʜʢʠ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ (ʘʧʨʝʣʴ-ʦʢʪʷʙʨʴ) ʩʦʩʪʘʚʣʷʶʪ 75,6% ʦʪ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ. 
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʭ ʚʳʧʘʜʘʝʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ [4]. 

ɺ 2012 ʛʦʜʫ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʛʦʜ (ʦʢʪʷʙʨʴ-ʩʝʥʪʷʙʨʴ) ʩʦʩʪʘʚʠʣʘ 
319,6 ʤʤ, ʪʦ ʝʩʪʴ ʦʢʦʣʦ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. ɿʘ ʪʸʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʚʳʧʘʣʦ 252,3 ʤʤ 
ʦʩʘʜʢʦʚ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ (244,0 ʤʤ).  

ʇʨʠ ʵʪʦʤ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (ʤʘʡ ï ʘʚʛʫʩʪ) ʚʳʧʘʣʦ 179,0 ʤʤ, ʠʣʠ 114,8% 
ʛʦʜʦʚʦʡ ʥʦʨʤʳ (ʪʘʙʣ. 2).  

ʆʜʥʘʢʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʵʪʠʭ ʦʩʘʜʢʦʚ (101,1 ʤʤ) ʚʳʧʘʣʦ ʚ ʘʚʛʫʩʪʝ, ʢʦʛʜʘ ʫʞʝ ʰʣʘ 
ʫʙʦʨʢʘ ʫʨʦʞʘʷ.  

ʆʩʘʜʢʠ ʞʝ ʠʶʥʷ ʠ ʠʶʣʷ ʥʦʩʠʣʠ ʛʨʦʟʦʚʦʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʚʦʛʦ ʜʦʞʜʷ ʚ ʥʘʯʘʣʝ ʠʶʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 4,6 ʤʤ. 
ʆʯʝʥʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦ ʦʩʘʜʢʘʤ, ʙʳʣ ʠʶʥʴ ʠ ʠʶʣʴ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 50 ʜʥʝʡ ʥʝ 

ʚʳʧʘʣʦ ʥʠ ʦʜʥʦʛʦ ʤʤ ʦʩʘʜʢʦʚ. 



 

8 
 

ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʠʤʝʥʥʦ ʦʩʘʜʢʠ ʠʶʥʷ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 
(ʧʦʤʠʤʦ ʧʨʦʯʠʭ ʬʘʢʪʦʨʦʚ) ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʧʦ ʧʝʨʠʦʜʘʤ ʛʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʥʦʛʦʣʝʪʥʝʡ 
ʥʦʨʤʦʡ, ʤʤ, 2012-2014 ʛʛ. 

ɻʦʜ ʉʫʤʤʘ ʦʩʘʜʢʦʚ, ʤʤ 

ʚʩʝʛʦ ʟʘ ʛʦʜ 

(ʦʢʪʷʙʨʴ-
ʩʝʥʪʷʙʨʴ) 

ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ (ʥʦʷʙʨʴ-
ʤʘʨʪ) 

ʪʝʧʣʳʡ ʧʝʨʠʦʜ 

(ʘʧʨʝʣʴ-ʦʢʪʷʙʨʴ) 

ʟʘ ʚʝʛʝʪʘʮʠʶ 

(ʤʘʡ-ʘʚʛʫʩʪ) 

ʄʥʦʛʦʣʝʪʥʷʷ 

ʥʦʨʤʘ 

323,0 79,0 244,0 156,0 

2012 319,6 67,3 252,3 179,3 

2013 406,5 127,4 257,2 226,9 

2014 320,0 135,3 218,3 149,3 

 
ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ, ʚ ʘʚʛʫʩʪʝ, ʩʫʤʤʘ ʦʩʘʜʢʦʚ (101,1 ʤʤ), ʚ ʪʨʠ ʨʘʟʘ ʧʨʝʚʳʩʠʣʘ 

ʤʥʦʛʦʣʝʪʥʝʶ ʥʦʨʤʫ (ʪʘʙʣ. 3). ʇʦʟʜʥʠʝ ʦʩʘʜʢʠ ʚʳʟʚʘʣʠ ʙʫʨʥʳʡ ʨʦʩʪ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 
ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʠʣʦ ʫʙʦʨʢʫ. ʅʦ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡ, ʪ.ʢ. 
ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʤʘʩʣʦʩʝʤʝʥʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠ ʨʘʩʪʝʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʩʦʩʪʦʷʥʠʠ ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʩʪʨʫʯʢʘ (ʢʦʨʦʙʦʯʢʠ). 
 

ʊʘʙʣʠʮʘ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʧʦ ʤʝʩʷʮʘʤ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʤʤ, 2012-
2014 ʛʛ. 

ɻʦʜ ʄʘʡ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ 

ʄʥʦʛʦʣʝʪʥʷʷ ʥʦʨʤʘ 36,0 35,0 56,0 35,0 

2012 28,1 26,8 23,0 101,1 

2013 20,6 9,7 116,6 80,0 

2014 13,5 18,9 107,5 9,4 

 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʚʝʩʝʥʥʠʡ ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ ʙʳʣʘ ʚʳʰʝ 
ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʥʘ 2,9-8,2 0ʉ (ʪʘʙʣ. 4).  

ɺʝʩʥʦʡ, ʜʦ ʧʦʩʝʚʘ, ʵʪʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʦ ʧʦʷʚʣʝʥʠʶ ʚʩʭʦʜʦʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ 
ʧʦʩʣʝʜʫʶʱʝʤʫ ʠʭ ʫʥʠʯʪʦʞʝʥʠʶ ʛʝʨʙʠʮʠʜʘʤʠ ʦʙʱʝʠʩʪʨʝʙʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɺ ʠʶʥʝ-ʠʶʣʝ, 
ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘʨʷʜʫ ʩ ʧʦʯʚʝʥʥʦʡ, ʚʳʟʳʚʘʣʠ ʘʪʤʦʩʬʝʨʥʫʶ ʟʘʩʫʭʫ.  

ɺ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʩʫʤʤʘ 
ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʪʘʙʣ. 5) ʢʘʢ ʧʦ ʤʝʩʷʮʘʤ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʙʳʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʪʦ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʣʘʛʠ ʫʩʢʦʨʠʣʦ ʨʘʟʚʠʪʠʝ ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʠ 
ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ.  

ɺ 2013 ʛʦʜʫ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʛʦʜ (ʦʢʪʷʙʨʴ-ʩʝʥʪʷʙʨʴ) ʩʦʩʪʘʚʠʣʘ 

406,5 ʤʤ, ʠʣʠ 119,5% ʦʪ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. ɿʠʤʘ ʙʳʣʘ ʤʥʦʛʦʩʥʝʞʥʦʡ. ɿʘ ʧʝʨʠʦʜ ʥʦʷʙʨʴ ï 
ʤʘʨʪ ʚʳʧʘʣʦ 127,2 ʤʤ ʦʩʘʜʢʦʚ, ʧʨʠ ʥʦʨʤʝ 98,0 (ʪʘʙʣ. 2).  

ʇʦʩʣʝʜʥʝʝ ʦʙʝʩʧʝʯʠʣʦ ʭʦʨʦʰʝʝ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ɹʣʘʛʦʜʘʨʷ 
ʵʪʦʤʫ ʧʦʩʝʚ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʜʠʣ ʚʦ ʚʣʘʞʥʳʡ ʩʣʦʡ ʧʦʯʚʳ. ɿʘ ʪʸʧʣʳʡ ʧʝʨʠʦʜ 
ʛʦʜʘ ʚʳʧʘʣʦ 286,2 ʤʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ ʥʘ 44,2 ʤʤ, ʠʣʠ ʥʘ 

18,3%.  
ʇʨʠ ʵʪʦʤ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (ʤʘʡ ï ʘʚʛʫʩʪ) ʚʳʧʘʣʦ 225,3 ʤʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

144,4% ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ ʠ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʝʪ ʩʫʤʤʫ ʦʩʘʜʢʦʚ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 2011 ʛʦʜʘ (198,8 ʤʤ). ʆʜʥʘʢʦ 87,3% ʵʪʠʭ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʚ ʠʶʣʝ 
(116,6 ʤʤ) ʠ ʘʚʛʫʩʪʝ (80,0 ʤʤ), ʢʦʛʜʘ ʫʞʝ ʥʘʯʠʥʘʣʦʩʴ ʩʦʟʨʝʚʘʥʠʝ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ. ʆʩʘʜʢʠ ʞʝ 

ʠʶʥʷ ʚ 2013 ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ 8,1 ʤʤ (18% ʥʦʨʤʳ). ɺ ʧʝʨʚʳʝ ʜʚʝ ʜʝʢʘʜʳ ʠʶʣʷ ʦʩʘʜʢʠ 
ʙʳʣʠ ʩ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ (ʩʫʤʤʘ ʟʘ 20 ʜʥʝʡ ï 32,2 ʤʤ), ʥʦʩʠʣʠ ʛʨʦʟʦʚʦʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘ 
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ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʶʣʴʩʢʠʭ ʦʩʘʜʢʦʚ (84,4 ʤʤ) 
ʚʳʧʘʣʘ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ (29.07 ï 53,1 ʤʤ). ɺ ʠʶʣʝ-ʘʚʛʫʩʪʝ, ʩʫʤʤʘ ʦʩʘʜʢʦʚ (196,6 ʤʤ), ʚ 2,5 
ʨʘʟʘ ʧʨʝʚʳʩʠʣʘ ʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ. ʂʩʪʘʪʠ, ʘʥʘʣʦʛʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ 

ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʚ 2012 ʛʦʜʫ (ʪʘʙʣ. 3).  
ʇʦʟʜʥʠʝ ʦʩʘʜʢʠ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʣʝʪʘ ʚʳʟʚʘʣʠ ʙʫʨʥʳʡ ʨʦʩʪ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʠʣʦ ʫʙʦʨʢʫ. ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʩʝʚʘʭ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 
ʚʧʝʨʚʳʝ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʜʝʩʠʢʘʮʠʶ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʚʝʩʝʥʥʠʡ 
ʧʝʨʠʦʜ (ʘʧʨʝʣʴ, ʤʘʡ) ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ (ʪʘʙʣ. 4).  

 
ʊʘʙʣʠʮʘ 3 ï ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0ʉ, 2012-2014 ʛʛ. 

ɻʦʜ ɸʧʨʝʣʴ ʄʘʡ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʉʝʥʪʷʙʨʴ ʆʢʪʷʙʨʴ 

ʄʥʦʛʦʣʝʪʥʷʷ 

ʥʦʨʤʘ 

3,6 13,0 18,3 20,2 17,8 11,9 2,8 

2012 11,8 15,7 22,0 24,2 20,8 13,0 7,2 

2013 7,4 13,6 20,2 20,4 18,8 13,0 4,7 

2014 4,2 17,1 21,2 16,7 21,1 10,7 2,8 

 
ʆʜʥʘʢʦ ʯʘʩʪʳʝ ʠ ʩʠʣʴʥʳʝ ʚʝʪʨʘ ʜʝʣʘʣʠ ʝʸ ʭʦʣʦʜʥʦʡ, ʩʜʝʨʞʠʚʘʣʠ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ ʩʦʨʥʷʢʦʚ 

ʠ ʧʨʝʧʷʪʩʪʚʦʚʘʣʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʝʜʧʦʩʝʚʥʦʡ ʛʝʨʙʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʝʡ.  
ɺ ʠʶʥʝ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ (20,2

0
ʉ). 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʶʣʷ ʚ 2013 ʛʦʜʫ (20,4
0
ʉ) ʙʳʣʘ ʧʦʯʪʠ ʥʘ ʦʜʠʥ ʛʨʘʜʫʩ ʚʳʰʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ.  
ʉʫʤʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʪʘʙʣ. 5) ʢʘʢ ʧʦ ʤʝʩʷʮʘʤ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 

ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ.  
2014 ʛʦʜ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʦʡ (323 ʤʤ) ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʩʫʤʤʫ ʦʩʘʜʢʦʚ ʟʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʛʦʜ (ʦʢʪʷʙʨʴ-ʩʝʥʪʷʙʨʴ), ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ (ʘʧʨʝʣʴ-
ʦʢʪʷʙʨʴ) ʠ ʟʘ ʚʝʛʝʪʘʮʠʶ (ʤʘʡ-ʘʚʛʫʩʪ) ʙʳʣʘ ʙʦʣʴʰʝ ʤʥʦʛʦʣʝʪʥʝʡ. ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2014 ʛʦʜʘ 
ʚʳʧʘʣʦ ʦʩʘʜʢʦʚ ʙʦʣʴʰʝ ʩʨʝʜʥʝ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʳ (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 4 ï ʉʫʤʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, 0ʉ, 2012-2014 ʛʛ. 

ɻʦʜ ʄʘʡ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʉʝʥʪʷʙʨʴ 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʷʷ ʥʦʨʤʘ 272 670 1142 1538 1714 

2012 548,9 1059,0 1651,8 2137,7 1714,0 

2013 363,1 832,9 1311,4 1736,7 1974,6 

2014 422,4 909,3 1268,1 1756,2 1937,2 

 
ʆʜʥʘʢʦ ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʤʘʡ, ʠʶʥʴ ʠ ʜʦ 12 ʠʶʣʷ) ʙʳʣʘ 

ʦʩʪʨʦʟʘʩʫʰʣʠʚʘʷ. ʊʘʢ, ʟʘ ʚʝʩʴ ʠʶʥʴ ʚʳʧʘʣʦ 18,9 ʤʤ ʦʩʘʜʢʦʚ ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʝ 

35,0 ʤʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʫʤʤʝ ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, 2014 ʛʦʜ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʳʡ. ʕʪʦ ʩʢʘʟʘʣʦʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ (ʪʘʙʣ. 3). 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ (ʤʘʡ-ʘʚʛʫʩʪ) ʙʳʣʘ 
ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʩʘʜʢʦʚ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 
ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ (ʪʘʙʣ. 4). ʉʫʤʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʢʘʢ ʧʦ ʤʝʩʷʮʘʤ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʟʘ 
ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʧʨʠ ʭʦʨʦʰʝʤ 

ʫʚʣʘʞʥʝʥʠʠ ʚ ʧʦʯʚʫ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʘʟʚʠʪʠʝ ʣʴʥʘ (ʪʘʙʣ. 5). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 2012 ʛ. ʧʦʣʥʳʝ ʚʩʭʦʜʳ 

ʦʪʤʝʯʝʥʳ ʫ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘ 6-8 ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʝʚʘ. ʅʘ ʚʩʝʭ ʢʫʣʴʪʫʨʘʭ ʧʦ ʤʝʨʝ 
ʦʪʦʜʚʠʛʘʥʠʷ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʦʪ ʨʘʥʥʝʛʦ ʢ ʧʦʟʜʥʝʤʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʧʦʩʝʚ-ʚʩʭʦʜʳ 

ʫʜʣʠʥʷʣʘʩʴ ʥʘ 2-3 ʜʥʷ, ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ʩ 3 ʜʦ 5 ʩʤ 
ʧʨʠ ʧʝʨʝʩʳʭʘʥʠʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ 
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ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʘʙʣʶʜʘʣʦʩʴ ʩʦʢʨʘʱʝʥʠʝ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʥʘ 1-2 ʩʫʪʦʢ, 
ʯʪʦ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʙʳʣʦ ʚʳʨʘʞʝʥʦ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʦ ʚʳʧʘʜʝʥʠʶ ʦʩʘʜʢʦʚ ʤʝʩʷʮʳ ï ʚ ʠʶʥʝ, 
ʠ ʦʩʦʙʝʥʥʦ ʚ ʠʶʣʝ 2012 ʛ., ʢʦʛʜʘ ʨʘʩʪʝʥʠʷ ʦʩʦʙʝʥʥʦ ʥʫʞʜʘʶʪʩʷ ʚʦ ʚʣʘʛʝ, ʦʩʘʜʢʦʚ ʢʘʢ 

ʪʘʢʦʚʳʭ ʥʝ ʙʳʣʦ (ʪʘʙʣ. 6). 
 

ʊʘʙʣʠʮʘ 5 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʨʘʟʚʠʪʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʠ ʥʦʨʤ ʚʳʩʝʚʘ, ʩʫʪʦʢ, 2012-2014 ʛʛ. 
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2012 ʛ. 

2 ʜʝʢʘʜʘ 
ʤʘʷ 

6,5 6 23 12 8 6 6 9 70 

7,0 6 23 12 8 6 6 9 70 

7,5 6 23 12 8 6 6 8 69 

3 ʜʝʢʘʜʘ 
ʤʘʷ 

6,5 7 22 12 8 6 6 7 68 

7,0 7 22 12 8 6 6 7 68 

7,5 7 22 12 8 6 6 6 67 

1 ʜʝʢʘʜʘ 
ʠʶʥʷ 

6,5 8 22 12 8 5 6 6 67 

7,0 8 22 12 8 5 6 6 67 

7,5 8 21 12 8 5 6 6 66 

2013 ʛ. 

2 ʜʝʢʘʜʘ 

ʤʘʷ 

6,5 11 5 17 5 14 20 21 94 

7,0 11 5 17 5 14 20 21 94 

7,5 11 5 17 5 14 20 21 94 

3 ʜʝʢʘʜʘ 

ʤʘʷ 

6,5 10 3 20 6 15 21 18 93 

7,0 10 3 20 6 15 21 18 93 

7,5 10 3 20 6 15 21 18 93 

1 ʜʝʢʘʜʘ 
ʠʶʥʷ 

6,5 10 4 22 9 19 19 20 103 

7,0 10 4 22 9 19 19 20 103 

7,5 10 4 22 9 19 19 20 103 

2014 ʛ. 

2 ʜʝʢʘʜʘ 
ʤʘʷ 

6,5 11 9 9 13 7 19 18 86 

7,0 9 10 8 14 7 19 18 85 

7,5 9 10 8 14 7 19 18 85 

3 ʜʝʢʘʜʘ 

ʤʘʷ 

6,5 12 9 8 8 6 17 17 77 

7,0 11 8 9 9 6 17 16 76 

7,5 11 8 9 9 6 17 16 76 

1 ʜʝʢʘʜʘ 

ʠʶʥʷ 

6,5 8 9 10 9 7 21 20 84 

7,0 7 10 11 8 7 21 19 83 

7,5 7 10 11 9 6 21 19 83 

 
ɺ ʠʪʦʛʝ ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʠ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ. ʊʘʢ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʠʣ ʥʘ ʧʝʨʚʦʤ ʩʨʦʢʝ 70-69 ʜʥʝʡ, ʥʘ ʚʪʦʨʦʤ ï 68-67 ʜʥʝʡ, ʥʘ ʪʨʝʪʴʝʤ ï 67-66, ʠʟ-ʟʘ 
ʟʘʛʫʱʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʥʘ ʥʦʨʤʝ ʚʳʩʝʚʘ 7,5 ʤʣʥ. ʚʩʭ. ʩʝʤʷʥ/ʛʘ ʩʦʟʨʝʚʘʥʠʝ ʧʨʦʭʦʜʠʣʦ ʙʳʩʪʨʝʝ. 
ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚʩʝ-ʪʘʢʠ ʧʝʨʝʥʝʩʣʠ ʪʘʢʫʶ ʩʣʦʞʥʫʶ ʟʘʩʫʭʫ, 

ʧʦʩʝʚʳ ʙʳʣʠ ʨʦʚʥʳʝ, ʦʜʥʦʨʦʜʥʳʝ. ɺ ʧʝʨʠʦʜ çʝʣʦʯʢʘ ï ʮʚʝʪʝʥʠʝè ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 
ʧʦʣʥʦʮʝʥʥʳʝ ʢʦʨʦʙʦʯʢʠ ʜʣʷ ʙʫʜʫʱʠʭ ʩʝʤʷʥ. 
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ʇʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 2012 ʛ. ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 
(ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ, ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʛʫʱʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ) ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 
ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʦʭʦʜʠʣʠ ʩ ʫʩʢʦʨʝʥʠʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʱʘʣʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʰʝʥʥʦʡ 
ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʧʦʩʝʚʘʭ ʧʳʪʘʶʪʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 2013 ʛ. ʧʦʣʥʳʝ ʚʩʭʦʜʳ 
ʦʪʤʝʯʝʥʳ ʫ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘ 10-11 ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʝʚʘ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʢʘʟʘʣʠ ʦʩʘʜʢʠ, ʚʳʧʘʚʰʠʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʠʶʣʷ ï ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ (180,8 ʤʤ), ʚ 3,6 ʨʘʟʘ ʧʨʝʚʳʩʠʚʰʠʝ ʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ (50,0 ʤʤ). 
ʕʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʦʟʨʝʚʘʥʠʷ, ʪʘʢ ʫ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 

39-41 ʜʥʝʡ. 
ʌʘʟʘ ʸʣʦʯʢʠ ʫ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘʩʪʫʧʘʣʘ ʚ ʫʩʣʦʚʠʷʭ 2013 ʛ. ʥʘ ʧʝʨʚʦʤ ʩʨʦʢʝ ï ʥʘ 5 

ʜʝʥʴ, ʥʘ ʚʪʦʨʦʤ ï ʥʘ 3 ʜʝʥʴ, ʥʘ ʪʨʝʪʴʝʤ ʩʨʦʢʝ ï ʥʘ 4 ʜʝʥʴ ʧʦʩʣʝ ʚʩʭʦʜʦʚ. ʅʘʩʪʫʧʣʝʥʠʝ 

ʧʦʩʣʝʜʫʶʱʠʭ ʬʘʟ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʜʠʣʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
ʙʫʪʦʥʠʟʘʮʠʷ ʥʘʩʪʫʧʠʣʘ ʥʘ 17-22 ʩʫʪʢʠ ʧʦʩʣʝ ʬʘʟʳ çʸʣʦʯʢʘè.  

ʎʚʝʪʝʥʠʝ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘʯʘʣʦʩʴ ʥʘ ʧʝʨʚʦʤ ʩʨʦʢʝ 25 ʠʶʥʷ (38 ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʝʚʘ), 
ʥʘ ʚʪʦʨʦʤ ï 3 ʠʶʣʷ (39 ʜʝʥʴ), ʥʘ ʪʨʝʪʴʝʤ ï 18 ʠʶʣʷ (45 ʜʝʥʴ). ʆʩʘʜʢʠ, ʚʳʧʘʚʰʠʝ ʚʦ ʚʪʦʨʦʡ 
ʜʝʢʘʜʝ ʠʶʣʷ, ʚ ʢʦʣʠʯʝʩʪʚʝ 24,9 ʤʤ, ʨʘʩʪʷʥʫʣʠ ʥʘ ʪʨʝʪʴʝʤ ʩʨʦʢʝ ʧʝʨʠʦʜ ʙʫʪʦʥʠʟʘʮʠʠ ʥʘ 3-4 

ʜʥʷ, ʠ ʧʦʩʣʝʜʦʚʘʚʰʠʡ ʟʘ ʥʠʤ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʥʘ 4-5 ʜʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʫʤʷ ʧʝʨʚʳʤʠ 
ʩʨʦʢʘʤʠ.  

ʇʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʪʘʢʞʝ ʟʘʪʷʥʫʣʩʷ ʚ ʩʚʷʟʠ ʩ ʚʳʧʘʚʰʠʤʠ ʦʩʘʜʢʘʤʠ, 
ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ. ʇʝʨʠʦʜ ʞʝʣʪʦʡ ʩʧʝʣʦʩʪʠ ʥʘʩʪʫʧʠʣ ʥʘ ʧʝʨʚʦʤ ʩʨʦʢʝ 20 ʘʚʛʫʩʪʘ, ʥʘ 
ʚʪʦʨʦʤ ï 26 ʘʚʛʫʩʪʘ, ʥʘ ʪʨʝʪʴʝʤ ï 5 ʩʝʥʪʷʙʨʷ (ʪʘʙʣ. 6). ɺ ʮʝʣʦʤ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʩʦʩʪʘʚʠʣ ʥʘ ʧʝʨʚʦʤ ʩʨʦʢʝ 94 ʜʥʷ, ʥʘ ʚʪʦʨʦʤ ï 93 ʜʥʷ, ʥʘ ʪʨʝʪʴʝʤ ï 103 ʜʥʷ, ʯʪʦ 
ʧʦʯʪʠ ʥʘ ʤʝʩʷʮ ʦʪʦʜʚʠʥʫʣʦ ʧʝʨʠʦʜ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʠ ʫʙʦʨʢʠ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 2012 ʛ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 2014 ʛ. ʧʦʣʥʳʝ ʚʩʭʦʜʳ 

ʦʪʤʝʯʝʥʳ ʫ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ: ʧʝʨʚʳʡ ʩʨʦʢ ï ʥʘ 9-11 ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʝʚʘ, ʚʪʦʨʦʡ ʩʨʦʢ ï 11-12 

ʜʝʥʴ, ʪʨʝʪʠʡ ʩʨʦʢ ï 7-8 ʜʝʥʴ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ ʦʢʘʟʘʣʠ ʦʩʘʜʢʠ, ʚʳʧʘʚʰʠʝ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʠ ʜʦ ʢʦʥʮʘ ʠʶʣʷ (107,5 ʤʤ), ʚ 2 ʨʘʟʘ 

ʧʨʝʚʳʩʠʚʰʠʝ ʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ (50,0 ʤʤ). ʕʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʦʟʨʝʚʘʥʠʷ, ʪʘʢ 
ʫ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 33-41 ʜʥʝʡ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʇʦʩʝʚʳ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ, ʬʘʟʘ çʮʚʝʪʝʥʠʝ ï ʟʝʣʝʥʘʷ ʩʧʝʣʦʩʪʴè, 2014 ʛ. 

 

ʌʘʟʘ ʸʣʦʯʢʠ ʫ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘʩʪʫʧʘʣʘ ʚ ʫʩʣʦʚʠʷʭ 2014 ʛ. ʥʘ ʧʝʨʚʦʤ ʩʨʦʢʝ ï ʥʘ 9-
10 ʜʝʥʴ, ʥʘ ʚʪʦʨʦʤ ï ʥʘ 8-9 ʜʝʥʴ, ʥʘ ʪʨʝʪʴʝʤ ʩʨʦʢʝ ï ʥʘ 9-10 ʜʝʥʴ ʧʦʩʣʝ ʚʩʭʦʜʦʚ. ʅʘʩʪʫʧʣʝʥʠʝ 
ʧʦʩʣʝʜʫʶʱʠʭ ʬʘʟ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʜʠʣʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʙʫʪʦʥʠʟʘʮʠʷ ʥʘʩʪʫʧʠʣʘ ʥʘ 9-11 ʩʫʪʢʠ ʧʦʩʣʝ ʬʘʟʳ çʸʣʦʯʢʘè.  
ʎʚʝʪʝʥʠʝ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘʯʘʣʦʩʴ ʥʘ ʧʝʨʚʦʤ ʩʨʦʢʝ 24-25 ʠʶʥʷ (41-42 ʜʝʥʴ ʧʦʩʣʝ 

ʧʦʩʝʚʘ), ʥʘ ʚʪʦʨʦʤ ï 27 ʠʶʥʷ (37 ʜʝʥʴ), ʥʘ ʪʨʝʪʴʝʤ ï 9-10 ʠʶʣʷ (36-37 ʜʝʥʴ). ʊʘʢ, ʤʝʞʬʘʟʥʳʡ 

ʧʝʨʠʦʜ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ çʟʝʣʝʥʘʷ ï ʨʘʥʥʷʷ ʞʝʣʪʘʷ ʩʧʝʣʦʩʪʴè ʩʦʩʪʘʚʠʣ: ʧʝʨʚʳʡ ʩʨʦʢ ï 19 
ʩʫʪʦʢ, ʚʪʦʨʦʡ ʩʨʦʢ ï 17 ʩʫʪʦʢ, ʪʨʝʪʠʡ ʩʨʦʢ ï 21 ʩʫʪʦʢ. ʇʝʨʠʦʜ ʞʝʣʪʦʡ ʩʧʝʣʦʩʪʠ ʥʘʩʪʫʧʠʣ ʥʘ 
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ʧʝʨʚʦʤ ʩʨʦʢʝ ʯʝʨʝʟ 18 ʩʫʪʦʢ, ʥʘ ʚʪʦʨʦʤ ï ʩʧʫʩʪʷ 16-17 ʩʫʪʦʢ, ʥʘ ʪʨʝʪʴʝʤ ï ʯʝʨʝʟ 19-20 ʩʫʪʦʢ 
ʧʦʩʣʝ ʨʘʥʥʝʡ ʞʝʣʪʦʡ ʩʧʝʣʦʩʪʠ (ʪʘʙʣ. 6). 

ɺ 2014 ʛ. ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʦʩʪʘʚʠʣ ʥʘ ʧʝʨʚʦʤ ʩʨʦʢʝ 85-86 

ʜʥʝʡ, ʥʘ ʚʪʦʨʦʤ ï 76-77 ʜʥʝʡ, ʥʘ ʪʨʝʪʴʝʤ ï 83-84 ʜʥʷ, ʧʨʠʯʝʤ ʥʘ ʙʦʣʴʰʠʭ ʥʦʨʤʘʭ ʚʳʩʝʚʘ 
ʩʦʟʨʝʚʘʥʠʝ ʧʨʦʭʦʜʠʣʦ ʥʘ 1 ʜʝʥʴ ʙʳʩʪʨʝʝ. 

ɺ ʦʧʳʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʚ ʫʩʣʦʚʠʷʭ 2012 ʛ. ʧʨʦʭʦʞʜʝʥʠʝ ʬʘʟ 
ʨʘʟʚʠʪʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʘʥʘʣʦʛʠʯʥʦ ʪʝʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ 
ʦʪʤʝʯʝʥʳ ʥʘ ʦʧʳʪʝ ˉ1. ʇʨʠʤʝʥʝʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʚʥʝʩʣʦ ʩʚʦʠ 

ʢʦʨʨʝʢʪʠʚʳ (ʪʘʙʣ. 6).  
ʊʘʢ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘ ʚʘʨʠʘʥʪʝ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩ ʇʨʦʩʧʝʨ ʧʣʶʩ ʠ 

ʎʠʨʢʦʥʦʤ ʩʦʟʨʝʚʘʥʠʝ ʧʨʦʭʦʜʠʣʦ ʥʘ 1 ʜʝʥʴ ʙʳʩʪʨʝʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʬʘʟʥʳʡ ʧʝʨʠʦʜ çʨʘʥʥʷʷ 
ʞʝʣʪʘʷ ʩʧʝʣʦʩʪʴ ï ʞʝʣʪʘʷ ʩʧʝʣʦʩʪʴè ʩʦʩʪʘʚʠʣ 6 ʜʥʝʡ, ʘ ʥʘ ʢʦʥʪʨʦʣʝ ï 7 ʜʥʝʡ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ 
ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 67 ʜʥʝʡ.  

ɺ ʫʩʣʦʚʠʷʭ 2013 ʛ. ʧʦʣʥʳʝ ʚʩʭʦʜʳ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʦʪʤʝʯʝʥʳ ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ 
ʧʦʩʝʚʘ. ʇʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣ 36 ʜʥʝʡ.  

ʆʩʘʜʢʠ ʚʦ ʚʨʝʤʷ ʩʦʟʨʝʚʘʥʠʷ ʟʘʪʷʥʫʣʠ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʧʦʵʪʦʤʫ ʚʣʠʷʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ 
ʨʦʩʪʘ ʥʘ ʙʳʩʪʨʦʪʫ ʩʦʟʨʝʚʘʥʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 
ʩʦʩʪʘʚʠʣ 94 ʜʥʷ (ʪʘʙʣ. 6). 

 
ʊʘʙʣʠʮʘ 6 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʨʘʟʚʠʪʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʩʫʪʦʢ, 2012-2014 ʛʛ. 
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2012 ʛ. 

ʂʦʥʪʨʦʣʴ 7 22 12 8 6 6 7 68 

ʇʨʦʩʧʝʨ ʧʣʶʩ 7 22 12 8 6 6 6 67 

ʎʠʨʢʦʥ 7 22 12 8 6 6 6 67 

2013 ʛ. 

ʂʦʥʪʨʦʣʴ 10 3 20 11 14 18 18 94 

ʇʨʦʩʧʝʨ ʧʣʶʩ 10 3 20 11 14 18 18 94 

ʎʠʨʢʦʥ 10 3 20 11 14 18 18 94 

2014 ʛ. 

ʂʦʥʪʨʦʣʴ 10 6 9 12 7 17 15 76 

ʇʨʦʩʧʝʨ ʧʣʶʩ 10 6 9 9 7 17 15 73 

ʎʠʨʢʦʥ 10 6 10 9 7 17 14 73 

 

ɺ ʫʩʣʦʚʠʷʭ 2014 ʛ. ʧʦʣʥʳʝ ʚʩʭʦʜʳ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʦʪʤʝʯʝʥʳ ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ 
ʧʦʩʝʚʘ. ʇʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣ 31-32 ʜʥʷ, ʥʘ 

ʚʘʨʠʘʥʪʝ ʩ ʎʠʨʢʦʥʦʤ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 1 ʜʝʥʴ. ɺ ʮʝʣʦʤ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 
ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʦʩʪʘʚʠʣ ʥʘ ʢʦʥʪʨʦʣʝ 76 ʜʥʝʡ, ʥʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ï 73 ʜʥʷ (ʪʘʙʣ. 
7).  

ɿʘʢʣʶʯʝʥʠʝ 

ʉʫʤʤʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʭʦʜʦʤ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʚ 2012-2014 ʛʛ., ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʠ 
ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 
ʭʦʣʦʜʥʦʛʦ ʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. ɺ 2013 ʛʦʜʫ, ʢʦʪʦʨʳʡ 

ʦʪʣʠʯʘʣʩʷ ʭʦʨʦʰʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʦʩʝʚʦʚ (205,8-212,2 ʤʤ ʟʘ ʚʝʛʝʪʘʮʠʶ), ʦʪʤʝʯʝʥʘ 
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ʥʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʭʠʤ 2012 
ʛʦʜʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʦʩʝʚʦʚ, ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʝ 
ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʇʨʦʩʧʝʨ ʧʣʶʩ ʠ ʎʠʨʢʦʥ ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʜʝʡʩʪʚʦʚʘʣʦ ʥʘ 
ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

 

1. Hafeez ur Rehman, Muhammad Qaiser Nawaz, Shahzad Maqsood Ahmed Basra, 
Irfan Afzal, Azra Yasmeen3 and Fayyaz ul-Hassan. Seed Priming Influence on Early Crop Growth, 

Phenological Development and Yield Performance of Linola (Linum usitatissimum L.) // Journal of 
Integrative Agriculture. ï May 2014, Vol. 13(5). ï P.990-996. 

2. Hall, C. Flaxseed / C. Hall, Mehmet C. Tulbek, Xu. Yingying // Advances in Food 

and Nutrition Research. ï 2006. ï Vol. 51. ï P.1-97. 
3. Miroslav Griga, Marie Bjelkov§. Flax (Linum usitatissimum L.) and Hemp 

(Cannabis sativa L.) as Fibre Crops for Phytoextraction of Heavy Metals: Biological, Agro-
technological and Economical Point of View // Plant-Based Remediation Processes. ï 19 
February 2013, Vol. 35 of the series Soil Biology. ï P.199-237. 

4. N.B. Brutch, I Ya. Sharov, A.V. Pavlov, E.A. Porokhovinova. Diversity of flax 
characters associated with fibre formation and environmental influence on their formation // 

Russian Journal of Genetics: Applied Research. ï September 2011, Vol. 1, Issue 5. ï P.361-370. 
5. ʃʫʢʦʤʝʮ ɺ.ʄ. ʅʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ï ʂʨʘʩʥʦʜʘʨ, 2006. ï 

100 ʩ. 

6. ʇʦʧʦʚ ʃ.ɹ., ɹʘʣʘʰʦʚʘ ʆ.ɺ., ɾʫʢʦʚ ʅ.ʃ. ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʣʴʥʘ-ʜʦʣʛʫʥʮʘ 
ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʪʨʝʩʪʳ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ // ɾʫʨʥʘʣ çʍʨʘʥʝʥʠʝ ʠ 

ʧʝʨʝʨʘʙʦʪʢʘ ʩʝʣʴʭʦʟʩʳʨʴʷè. ï ˉ6, 2007. 
 

 

 

 

 

ʋɼʂ 664.143 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʅɽʊʈɸɼʀʎʀʆʅʅʓʍ ɺʀɼʆɺ ʉʓʈʔʗ 

ʅɸ ʇʈɽɼʇʈʀʗʊʀʀ ɸʆ çɹɸʗʅ ʉʋʃʋè 

 

ɿʜʝʨʝʚʘ ɸ.ɸ. ï ʤʘʛʠʩʪʨʘʥʪ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ. 
ɹʘʡʪʫʨʩʳʥʦʚʘ 

ʑʝʨʙʘʢʦʚ ɸ.ʄ. ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ, ʛ. ʂʦʩʪʘʥʘʡ 

 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʤʘץʘʣʘʜʘ, ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʰʠʢʽʟʘʪ ᴅʨ ʪװʨʣʽ ʪʝʢʩʝʨʫʜʝʥ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʰʠʢʽʟʘʪʪʳ 

ʧʘʡʜʘʣʘʥʳʧ ᴅʨ ʪװʨʣʽ ʞʘשʘ ᴇʥʽʤʜʝʨʜʽ ʜʘʤʳʪʫ װʰʽʥ ʤᴅʩʝʣʝʣʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ.  

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ, ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ. 

Abstract.This article examined various types of non-traditional raw materials, highlights the issues for the 

development of new products using different types of non-traditional raw materials. 

 
ʊװʡʽʥ ʩᴇʟʜʝʨ: ʢʦʥʜʠʪʝʨʣʽʢ, ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʰʠʢʽʟʘʪ, ʘʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳײץ ץʥʜʳʣʳסʳ, 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ץʘʩʠʝʪʪʝʨʽ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʥʝʪʨʘʜʠʮʠʦʥʥʦʝ ʩʳʨʴʝ, ʧʠʱʝʚʘʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. 

Key words: confectionery, non-traditional raw materials, food and energy value, functional properties. 

 

http://link.springer.com/book/10.1007/978-3-642-35564-6
http://link.springer.com/bookseries/5138


 

14 
 

ɺʚʝʜʝʥʠʝ  

ʆʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʢʦʥʜʠʪʝʨʩʢʦʡ ʦʪʨʘʩʣʴʶ, - ʨʘʟʨʘʙʦʪʢʘ 
ʠʟʜʝʣʠʡ ʥʦʚʳʭ ʚʠʜʦʚ ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʘʩʩʦʨʪʠʤʝʥʪʘ, ʵʢʦʥʦʤʠʠ 

ʜʝʬʠʮʠʪʥʦʛʦ ʩʳʨʴʷ, ʩʥʠʞʝʥʠʷ ʩʘʭʘʨʦʝʤʢʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʣʝʯʝʙʥʦ-
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʜʝʪʩʢʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ, ʧʨʦʜʫʢʮʠʠ ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ. ʈʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʷ 
ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ[1]. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʩʳʨʴʝ, ʧʨʠ 
ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʦʜʫʢʪʳ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʠ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʧʦʟʚʦʣʷʝʪ 
ʧʦʣʫʯʘʪʴ ʧʨʦʜʫʢʮʠʶ ʥʝ ʪʦʣʴʢʦ ʟʘʜʘʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʦ ʠ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤʠ 
ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʝʝ ʚʳʧʫʩʢʘ, ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ 

ʠ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʣʦʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʧʠʱʝʚʳʭ 
ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. 

ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʢʦʨʥʝʧʣʦʜʦʚ ʦʩʥʦʚʥʳʤ ʚʪʦʨʠʯʥʳʤ ʧʨʦʜʫʢʪʦʤ 
ʷʚʣʷʝʪʩʷ ʩʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʦʥʜʠʪʝʨʩʢʦʡ ʦʪʨʘʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ.  
ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʞʦʤʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʡ ʧʨʦʜʫʢʪ, ʩʦʜʝʨʞʘʱʠʡ 87 % ʩʫʭʠʭ ʚʝʱʝʩʪʚ, 42 - 45 % ʧʝʢʪʠʥʮʝʣʣʶʣʦʟʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, 23 - 25 % ʢʣʝʪʯʘʪʢʠ, 7 - 9 % ʣʠʛʥʠʥʘ, 8 - 10 % ʙʝʣʢʘ, 3,5 - 5,0 % ʤʠʥʝʨʘʣʴʥʳʭ 
ʚʝʱʝʩʪʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʣʠʡ, ʥʘʪʨʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ).  

ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ ʠʟ ʦʪʭʦʜʦʚ ʩʚʝʢʣʦʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʬʝʪʥʳʭ ʤʘʩʩ ʧʨʘʣʠʥʝ. ʇʨʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʘʣʠʥʦʚʳʭ ʢʦʥʬʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʚʦʜʠʤʳʭ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʩʦʩʪʘʚʣʷʝʪ 5 - 11 

%.  ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʘʭʘʨʦʝʤʢʦʩʪʴ ʠʟʜʝʣʠʡ ʥʘ 5-10 %, ʢʘʣʦʨʠʡʥʦʩʪʴ ʥʘ 40 - 70 ʢʢʘʣ ʥʘ 
100 ʛ ʧʨʦʜʫʢʪʘ, ʧʦʚʳʩʠʪʴ ʠʭ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ [2].   

ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʩʚʝʢʣʦʚʠʯʥʳʡ ʩʦʢ (80-85 % ʩʫʭʠʭ ʚʝʱʝʩʪʚ) ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʘʤʝʣʠ ʤʷʛʢʦʡ ʠ ʞʝʚʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʤʘʜʥʳʭ ʢʦʥʬʝʪ ʫʚʝʣʠʯʝʥʥʦʛʦ 
ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ, ʵʤʫʣʴʩʠʡ, ʧʘʩʪʠʣʦʤʘʨʤʝʣʘʜʥʳʭ ʠʟʜʝʣʠʡ ʠ ʨʘʟʣʠʯʥʳʭ ʥʘʯʠʥʦʢ.  

ʋʯʝʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʚ ʨʝʮʝʧʪʫʨʫ ʧʶʨʝ ʠʟ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʝʬʠʨʘ, ʢʦʪʦʨʳʡ ʙʦʛʘʪ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʙʝʣʢʘʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʢʠʩʣʦʪʘʤʠ.ɿʝʬʠʨ ʧʨʦʠʟʚʦʜʷʪ, ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʷʷ ʷʙʣʦʯʥʦʝ ʧʶʨʝ ʩʚʝʢʣʦʚʠʯʥʳʤ. ʇʦʣʫʯʘʶʪ 
ʟʝʬʠʨ ʩ ʧʦʨʠʩʪʦʡ, ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʥʝʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʝʮʝʧʪʫʨʝ ʟʝʬʠʨʘ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʧʶʨʝ ʚʤʝʩʪʦ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʷʙʣʦʯʥʦʛʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʧʦʥʠʞʝʥʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʠ ʩ 
ʫʚʝʣʠʯʝʥʥʦʡ ʬʨʫʢʪʦʚʦ-ʦʚʦʱʥʦʡ ʯʘʩʪʴʶ ʠ ʮʝʥʥʳʤʠ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʠ ʨʘʩʰʠʨʠʪʴ 

ʘʩʩʦʨʪʠʤʝʥʪ ʩʙʠʚʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ [3]. 
ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʧʨʦʩʪʦ ʵʪʦʛʦ ʜʦʙʠʪʴʩʷ, - ʧʨʠʤʝʥʝʥʠʝ ʥʫʪʦʚʦʡ 

ʤʫʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʤʘʜʥʳʭ ʢʦʥʬʝʪʥʳʭ ʤʘʩʩ ʢʘʢ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʜʦʙʘʚʢʠ, ʩʧʦʩʦʙʥʦʡ 

ʩʚʷʟʳʚʘʪʴ ʚʣʘʛʫ, ʧʦʚʳʰʘʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʪʘʢʞʝ 
ʫʣʫʯʰʘʪʴ ʢʦʥʩʠʩʪʝʥʮʠʶ ʤʘʩʩʳ. ʇʦʤʘʜʥʳʝ ʢʦʥʬʝʪʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʫʪʦʚʦʡ ʤʫʢʠ, ʩʪʨʫʢʪʫʨʠʨʫʶʪʩʷ ʚ 1,5-1,6 ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʤʘʩʩʳ, ʝʝ ʥʝ ʩʦʜʝʨʞʘʱʠʝ. ɺ 
ʧʦʤʘʜʥʳʝ ʤʘʩʩʳ ʚʥʦʩʷʪ 3 % ʥʫʪʦʚʦʡ ʤʫʢʠ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʧʦʤʘʜʥʳʭ ʢʦʥʬʝʪ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʚ ʥʠʭ ʙʝʣʢʘ ʚ 2,5 ʨʘʟʘ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʚʦʜʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ɿʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ 
ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ʉ ʧʦʯʪʠ ʚ 4 ʨʘʟʘ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ.  ʅʫʪ - ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʙʝʣʢʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʠ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʤʝʥʘ ʥʫʪʘ ʩʦʜʝʨʞʘʪ ʜʦ 32 % ʙʝʣʢʘ, ʪ.ʝ. ʚ - 
3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʟʝʨʥʦʚʳʝ ʟʣʘʢʠ. ʋʩʚʦʷʝʤʦʩʪʴ ʙʝʣʢʦʚ ʥʫʪʘ ʚ 1,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ 
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ʧʰʝʥʠʮʳ, ʧʨʠʯʝʤ ʥʫʪ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʝʬʠʮʠʪʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ - ʣʠʟʠʥʘ ʠ ʪʨʠʧʪʦʬʘʥʘ. 
ʅʫʪ ï ʙʦʛʘʪʳʡ ʠʩʪʦʯʥʠʢ ʚʠʪʘʤʠʥʦʚ ɸ ʠ ʛʨʫʧʧʳ ɺ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ï ʢʘʣʴʮʠʷ, 
ʬʦʩʬʦʨʘ, ʞʝʣʝʟʘ, ʦʩʦʙʝʥʥʦ ʩʝʣʝʥʘ ʠ ʜʨ.  

ʅʫʪʦʚʫʶ ʤʫʢʫ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʚʘʬʝʣʴ, ʜʠʝʪʠʯʝʩʢʠʭ ʧʨʷʥʠʢʦʚ, ʧʝʯʝʥʴʷ. 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʫʪʦʚʦʡ ʤʫʢʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʩʪʘʚʘ ʧʰʝʥʠʯʥʦʡ - ʙʝʣʢʠ ʥʫʪʦʚʦʡ ʤʫʢʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʘʪ ʛʣʶʪʝʥʘ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤʠ ʘʣʴʙʫʤʠʥʦʚʦʡ ʠ 
ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʥʘʙʫʭʘʥʠʷ ʠ ʨʘʩʪʚʦʨʝʥʠʷ ʧʝʨʝʭʦʜʷʪ ʚ ʨʘʩʪʚʦʨ, ʥʝ 
ʦʢʘʟʳʚʘʷ ʚʣʠʷʥʠʷ ʥʘ ʚʷʟʢʦʩʪʴ ʪʝʩʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʠʟʜʝʣʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʦʨʠʛʠʥʘʣʴʥʳʝ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʦʚʳʰʝʥʥʫʶ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ [4].   
ɽʱʝ ʦʜʥʠʤ ʚʠʜʦʤ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʧʦʨʦʰʦʢ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ. 

ɹʣʘʛʦʜʘʨʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʤʫ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʢʣʫʙʥʝʡ ʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 
ʪʦʧʠʥʘʤʙʫʨ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʳʨʴʝʚʳʭ ʢʫʣʴʪʫʨ. ɺʳʜʝʣʷʝʪ ʝʛʦ ʩʨʝʜʠ 
ʜʨʫʛʠʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʢʣʫʙʥʷʭ, ʠʥʫʣʠʥʘ ï 

ʜʦ 35%. ʀʥʫʣʠʥ ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟʚʝʩʪʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ, ʩʦʩʪʦʷʱʠʡ ʥʘ 95% ʠʟ 
ʬʨʫʢʪʦʟʳ. ʀʥʫʣʠʥʦʩʦʜʝʨʞʘʱʠʝ ʨʘʩʪʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʣʝʯʝʥʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ, ʦʞʠʨʝʥʠʷ.  
ʋʯʝʥʳʤʠ ʠʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʧʘʩʪʳ ʠʟ 

ʪʦʧʠʥʘʤʙʫʨʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʞʝʣʝʡʥʦʛʦ ʤʘʨʤʝʣʘʜʘ.ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʧʘʩʪʘ ʠʟ 

ʪʦʧʠʥʘʤʙʫʨʘ ʩʦʜʝʨʞʠʪ2,32 % ʙʝʣʢʘ, 8,36 % ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, 27,45 % ʠʥʫʣʠʥʘ. ɺʚʝʜʝʥʠʝ 
ʧʘʩʪʳ ʚ ʞʝʣʝʡʥʳʡ ʤʘʨʤʝʣʘʜ, ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ï 40%, ʧʦʟʚʦʣʷʝʪ ʦʙʦʛʘʪʠʪʴ ʝʛʦ ʮʝʥʥʳʤ 

ʧʨʝʙʠʦʪʠʢʦʤ  - ʠʥʫʣʠʥʦʤ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʞʝʣʝʡʥʦʛʦ ʤʘʨʤʝʣʘʜʘ ʥʘ 
ʦʩʥʦʚʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʧʘʩʪʳ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ï ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʜʠʠ ʫʚʘʨʠʚʘʥʠʷ ʞʝʣʝʡʥʦʡ 
ʤʘʩʩʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʤʘʨʤʝʣʘʜʘ ʩ ʧʘʩʪʦʡ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2,5 ʨʘʟʘ, ʚ ʤʘʨʤʝʣʘʜʝ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʥʘʪʨʠʷ, ʢʘʣʴʮʠʷ, 

ʤʘʛʥʠʷ, ʬʦʩʬʦʨʘ, ʞʝʣʝʟʘ [5].   
ʉʫʱʝʩʪʚʫʝʪ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʬʠʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʩʪʳ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ 

(ʚʥʦʩʷʪ ʚʟʘʤʝʥ ʧʶʨʝ ʷʙʣʦʯʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʝʛʦ ʟʘʤʝʥʳ). ʇʨʠ ʝʝ ʜʦʙʘʚʣʝʥʠʠ ʚ ʟʝʬʠʨʥʫʶ 

ʤʘʩʩʫ ʧʨʦʮʝʩʩ ʩʪʫʜʥʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʪʝʢʘʝʪ ʙʳʩʪʨʝʝ ʠ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʝʝ ʧʨʦʯʥʳʡ ʩʪʫʜʝʥʴ, 
ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʚ ʧʘʩʪʝ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʩ ʚʳʩʦʢʦʡ ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʙʣʦʯʥʳʤ ʧʶʨʝ. ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʟʝʬʠʨʘ ʚʦʟʨʘʩʪʘʝʪ, ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ 
ʫʛʣʝʚʦʜʦʚ ʩʥʠʞʘʝʪʩʷ ʚ 1,5 ʨʘʟʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ, ʚʠʪʘʤʠʥʘ ʉ [6].  

ʇʦʨʦʰʦʢ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘʠʩʧʦʣʴʟʫʶʪ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʩ ʧʨʘʣʠʥʝ, 
ʚʚʦʜʷʪ 50 ï 100 % ʧʦʨʦʰʢʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʚʤʝʩʪʦ ʩʘʭʘʨʘ. ɺʷʟʢʦʩʪʴ ʧʨʘʣʠʥʝ ʤʝʥʷʝʪʩʷ, ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʠʨʦʚʢʠ ʧʦʨʦʰʢʘ ʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ 
ʯʘʩʪʠʮʘʤ ʧʦʨʦʰʢʘ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ 
ʤʘʩʩʝ, ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠʟ ʥʠʭ ʫʧʨʦʯʥʷʶʪʩʷ. ʂʦʘʛʫʣʷʮʠʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʮʝʧʣʝʥʠʷ ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ ʯʝʨʝʟ ʪʦʥʢʠʝ ʧʨʦʩʣʦʡʢʠ 
ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʳ ï ʞʠʨʘ. ʊʘʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʷʟʢʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ 

ʬʦʨʤʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʩʩʳ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ. ɹʦʣʴʰʘʷ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 
ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʞʠʨʘ ʪʦʥʢʦʡ ʧʣʝʥʢʦʡ ʚʦʢʨʫʛ ʯʘʩʪʠʮ ʪʚʝʨʜʦʡ 
ʬʘʟʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʦʢʨʘʱʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʬʝʪʥʳʭ 

ʞʛʫʪʦʚ ʚ ʩʚʷʟʠ ʩ ʙʳʩʪʨʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʪʦʥʢʦʡ ʞʠʨʦʚʦʡ ʧʣʝʥʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʩʦʢʨʘʱʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʩʪʦʡʢʠ ʞʛʫʪʦʚ, ʘ ʧʨʠ ʠʭ ʨʝʟʢʝ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʦʨʧʫʩʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʢʦʣʦʚ, ʢʘʯʝʩʪʚʦ ʠʟʜʝʣʠʡ ʧʦʚʳʰʘʝʪʩʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʚʟʘʤʝʥ ʩʘʭʘʨʘ ʩʘʭʘʨʦʝʤʢʦʩʪʴ ʧʨʘʣʠʥʦʚʳʭ 
ʢʦʥʬʝʪ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 9 ï 18 %[7]. 

ʊʘʢʞʝ ʠʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʚ ʩʦʩʪʘʚ ʢʦʥʬʝʪ ʛʨʝʯʥʝʚʦʡ ʤʫʢʠ ʚʤʝʩʪʦ 
ʦʨʝʭʦʚʦʛʦ ʩʳʨʴʷ. ɻʨʝʯʥʝʚʘʷ ʤʫʢʘʩʦʜʝʨʞʠʪ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʚʠʪʘʤʠʥʳ ɺ1, ɺ2, ʈʈ, ʈ, ʨʫʪʠʥ, 

ʙʦʛʘʪʘ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʞʝʣʝʟʦʤ, ʬʦʩʬʦʨʦʤ, ʤʝʜʴʶ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʛʨʝʯʥʝʚʦʡ 
ʤʫʢʠ ʧʦʚʳʰʘʝʪʩʷ ʠʭ ʚʣʘʞʥʦʩʪʴ ʠ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʩʘʭʘʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
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ʫʤʝʥʴʰʠʪʴ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦ ʨʝʮʝʧʪʫʨʝ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʟʘʤʝʥʝ 50 % 
ʦʨʝʭʘ ʛʨʝʯʥʝʚʦʡ ʤʫʢʦʡ ʜʦʣʷ ʞʠʨʘ ʚ ʧʨʘʣʠʥʦʚʳʭ ʢʦʥʬʝʪʘʭ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 38 % ʜʦ 28 %, ʚ 
ʤʘʨʮʠʧʘʥʦʚʳʭ ï ʦʪ 18 % ʜʦ 14 %. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʥʦʩʠʪʴ ʞʠʨ, ʧʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʶʪ ʚʥʦʩʠʪʴ ʥʝ ʙʦʣʝʝ 20 % 
ʛʨʝʯʥʝʚʦʡ ʤʫʢʠ ʢ ʤʘʩʩʝ ʦʨʝʭʦʚʦʛʦ ʩʳʨʴʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʝʯʥʝʚʦʡ ʤʫʢʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʢʦʥʬʝʪ, ʟʘʤʝʜʣʷʷ ʠʭ ʫʩʳʭʘʥʠʝ[8]. 
ɸʤʘʨʘʥʪʦʚʘʷ ʤʫʢʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʠ ʫʥʠʢʘʣʴʥʳʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ. ɺ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʘʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʩʦʩʪʘʚʝ ʘʤʘʨʘʥʪʦʚʦʡ ʤʫʢʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʣʠʜʠʨʫʶʱʠʝ ʤʝʩʪʘ 
ʟʘʥʠʤʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʣʠʟʠʥ, ʤʝʪʠʦʥʠʥ ʠ ʪʨʠʧʪʦʬʘʥ. ɺ ʤʫʢʝ ʠʟ ʘʤʘʨʘʥʪʘ ʣʠʟʠʥʘ ʚ 30 ʨʘʟ ʙʦʣʴʰʝ, 
ʯʝʤ ʚ ʧʰʝʥʠʯʥʦʡ ʤʫʢʝ. ɺ ʩʦʩʪʘʚ ʘʤʘʨʘʥʪʦʚʦʡ ʤʫʢʠ ʚʭʦʜʠʪ ʚʠʪʘʤʠʥ ɽ, D. ɺ ʤʫʢʝ, 
ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʟʝʨʝʥ ʘʤʘʨʘʥʪʘ, ʪʘʢʞʝ ʤʥʦʛʦ ʚʘʞʥʝʡʰʠʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ - ʞʝʣʝʟʘ, ʢʘʣʠʷ, ʬʦʩʬʦʨʘ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ ʠ ʤʝʜʠ.  ʇʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʝʣʝʟʘ, 
ʢʘʣʠʷ ʠ ʤʝʜʠ ʘʤʘʨʘʥʪʦʚʘʷ ʤʫʢʘ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʤʫʢʫ ʠʟ ʧʰʝʥʠʮʳ. ɸʤʘʨʘʥʪʦʚʘʷ 

ʤʫʢʘ - ʦʪʣʠʯʥʳʡ ʠʩʪʦʯʥʠʢ ʬʠʪʦʩʪʝʨʦʣʦʚ ("ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʦʨʤʦʥʦʚ"). 
ʏʪʦʙʳ ʧʨʠʜʘʪʴ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʦʨʝʭʦʚʳʡ ʚʢʫʩ, ʜʦʙʘʚʣʷʶʪ ʘʤʘʨʘʥʪʦʚʫʶ ʤʫʢʫ(50-

70 % ʦʙʱʝʡ ʨʝʮʝʧʪʫʨʥʦʡ ʥʦʨʤʳ  ʤʫʢʠ), ʭʨʫʩʪ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʚʘʬʝʣʴ, - ʵʪʫ ʞʝ ʤʫʢʫ 

ʛʨʫʙʦʛʦ ʧʦʤʦʣʘ. ʇʦʣʫʯʝʥʥʳʝ ʠʟʜʝʣʠʷ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʠ ʚʳʩʦʢʠʝ 
ʚʢʫʩʦʚʳʝ ʩʚʦʡʩʪʚʘ. ʄʫʢʘ ʠʟ ʘʤʘʨʘʥʪʘ ʧʨʝʚʦʩʭʦʜʠʪ ʤʫʢʫ ʠʟ ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʳ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʠ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ 1,6 ʠ 1,8 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʫʢʘ ʠʟ 
ʘʤʘʨʘʥʪʘ ʩʦʜʝʨʞʠʪ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ [9]. 

ʀʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʦʰʢʘ ʠʟ ʩʝʤʷʥ ʨʘʧʩʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʝʯʝʥʴʷ. ʉʝʤʝʥʘ ʨʘʧʩʘ ʩʦʜʝʨʞʘʪ 40 ï 48 % ʞʠʨʘ, 7,2 % ʫʛʣʝʚʦʜʦʚ, 0,3 % ʩʪʝʨʠʥʦʚ, 5 ï 7% 
ʢʣʝʪʯʘʪʢʠ, ʧʨʠʨʦʜʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ ï ʪʦʢʦʬʝʨʦʣ (ʚʠʪʘʤʠʥ ɽ), ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ 

ʪʘʥʠʥʳ. 
 ʈʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʩʜʦʙʥʦʛʦ ʧʝʩʦʯʥʦʛʦ ʧʝʯʝʥʴʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 25 % ʧʦʨʦʰʢʘ ʠʟ 

ʩʝʤʷʥ ʨʘʧʩʘ ʢ ʤʘʩʩʝ ʤʫʢʠ ʠ ʫʤʝʥʴʰʝʥʥʦʡ ʜʦʟʠʨʦʚʢʦʡ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ (ʥʘ 15 % ʦʪ 

ʨʝʮʝʧʪʫʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʦʰʢʘ ʠʟ ʩʝʤʷʥ ʨʘʧʩʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʜʦʙʥʦʛʦ ʧʝʯʝʥʴʷ ʧʦʟʚʦʣʠʪ 

ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʧʦʥʠʞʝʥʥʦʡ 
ʢʘʣʦʨʠʡʥʦʩʪʠ, ʧʦʚʳʩʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠʟʜʝʣʠʷ [10]. 

ɺʳʚʦʜʳ 

ʀʪʘʢ, ʠʩʧʦʣʴʟʫʷ ʥʝʪʨʘʜʠʮʠʦʥʥʦʝ ʩʳʨʴʝ, ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
- ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʩʳʨʴʷ (ʩʘʭʘʨʘ, ʤʫʢʠ, ʦʨʝʭʦʚ  ʠ ʜʨ.); 

- ʩʥʠʞʝʥʠʝ ʩʘʭʘʨʦʸʤʢʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʧʫʪʝʤ 
ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʩʘʭʘʨʘ ʩʘʭʘʨʦʩʦʜʝʨʞʘʱʠʤʠ ʧʨʦʜʫʢʪʘʤʠ; 

- ʧʦʚʳʰʝʥʠʝ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ ʙʝʣʦʢʩʦʜʝʨʞʘʱʠʭ 

ʠ ʜʨʫʛʠʭ ʜʦʙʘʚʦʢ, ʧʨʠʜʘʥʠʷ ʠʤ ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʣʝʯʝʙʥʦ-
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ; 

- ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ, ʧʦʚʳʰʝʥʠʝ 
ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ; 

- ʧʨʦʜʣʝʥʠʝ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ; 

- ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ, ʩʦʟʜʘʥʠʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʝʮʝʧʪʫʨ. 
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ɼʆɹɸɺʃɽʅʀɽʄ çɺɿʈʓɺʅʆʁè ʂɸʈɸʄɽʃʀ 
 

ʆʤʘʨʭʘʥ ɻ.ʋ., ʤʘʛʠʩʪʨʘʥʪ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
 ʠʤ. ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ  

ʑʝʨʙʘʢʦʚ ɸ.ʄ. ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ  

ʠʤ. ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ, ʛ. ʂʦʩʪʘʥʘʡ 
 

ʊװʡʽʥʜʝʤʝ. ʂʦʥʜʠʪʝʨʣʽʢ ᴇʥʽʤʜʝʨʽʥʽש ʩʘʥ ʘʣʫʘʥ ʪװʨʽ  ʞᴅʥʝ ʤʳשʜʘסʘʥ ʘʪʘʫʣʘʨʳ ʙʘʨ. ʆʩʳסʘʥ ץʘʨʘʤʘʩʪʘʥ, 

ʦʣʘʨ ʪײʨʘץʪʳ ʪװʨʜʝ ʞʘשʘʨʪʳʣʘʜʳ: ʤʘʨʢʝʪʠʥʛ ʟʝʨʪʪʝʫʣʝʨʽʥ ʝʩʝʧʪʝʫʽʤʝʥ ʞᴅʥʝ ʩʘʪʳʧ ʘʣʫʰʳ ʪʘʣʘʧʪʘʨʳʥʳש 

ᴇʟʛʝʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞʘשʘ ʜᴅʤ ʩʘʧʘʩʳ ʙʘʨ ᴇʥʽʤʜʝʨʜʽש ʞʘשʘ ʪװʨʣʝʨʽ ʰʳסʘʨʳʣʫʜʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ, ᴇʥʽʤʜʝʨʛʝ 

ʞʘשʘ ʩʘʧʘ ʙʝʨʝʪʽʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳʥ ʘʨʪʪʳʨʘʪʳʥ ʦʜʘʥ ʙײʨʳʥ ʧʘʡʜʘʣʘʥʙʘסʘʥ ʰʠʢʽʟʘʪʪʘʨ 

ʪװʨʣʝʨʽ ʦסʘʥ ʞᴅʨʜʝʤ ʢᴇʨʩʝʪʫʜʝ. ʊװʨʣʽ ʞʘʩ ʪʦʧʪʘʨʳʥʜʘסʳ ʙʘʣʘʣʘʨʜʳ ʝʩʝʧʪʝʛʝʥʜʝ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʪʦʣʳץ 

  .ʳʟʜʳשʘʪʪʘʥʫ ï ʝʨʝʢʰʝ ʤʘסʘʥʘץ

ʇʨʘʣʠʥʝ ʢᴅʤʧʠʪʪʝʨʜʽײץ שʨʘʤʳʥʜʘ  ץʫʳʨʳʣסʘʥ ʞʘסשʘץʪʘʨ, װʛʽʪʽʣʛʝʥ ʢʘʢʘʦ, ʢʘʢʘʦ-ʤʘʡ ʙʘʨ, ʩʦʥʜʳץʪʘʥ 

ʥʘʨʳץʪʘ ʞʦסʘʨʳ ʩײʨʘʥʳʩץʘ ʠʝ.  ʇʨʘʣʠʥʝ ʤʘʩʩʘʣʘʨ ץʫʳʨʳʣסʘʥ ʞʘסשʘץʪʘʨʜʘʥ ʘʣʳʥʘʜʳ. פʫʳʨʳʣסʘʥ ʞʘסשʘץʪʘʨ 

  .ʦʩʳʤʰʘʣʘʨʤʝʥ ʘʨʘʣʘʩʪʳʨʳʣʘʜʳץ ʘץʳʤʝʥ ʞᴅʥʝ ʙʘʩסʥʪʘײ ʪשʘץ ,ʛʽʪʽʣʽʧװ

 שʪʘʨʜʳץʘסשʪ ʢʨʠʩʪʘʣʜʘʨʳʤʝʥ ʞᴅʥʝ ʞʘשʘץ ʘʪʪʳ ʬʘʟʘʩʳ ïץ ʨʳʣʳʤʳ ʙʦʡʳʥʰʘ ʧʨʘʣʠʥʝ ʤʘʩʩʘʣʘʨײפ

ʙᴇʣʰʝʢʪʝʨʽ ʙʘʨ  ʞᴅʥʝ ʳʜʳʨʘʫ ʦʨʪʘ ï ʤʘʡʣʘʨ ץʦʩʧʘʩʳ ʙʘʨ  ʳʜʳʨʘʫ ʞװʡʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊװʨʣʽ ץʦʩʧʘʣʘʨ 

(ʰʦʢʦʣʘʜ, ʞʝʤʽʩʪʝʨʜʝʥ ʞʘʩʘʣסʘʥ ʞʘʨʪʳʣʘʡ ᴇʥʽʤʜʝʨ, ʚʘʬʝʣʴʜʽ ײʥʪʘסʳ, ײʩʘץʪʘʣסʘʥ ʢʘʨʘʤʝʣʴʜʽ ʤʘʩʩʘ, 

ʞʘסשʘץʪʘʨʜʳש ʪʫʨʘʣסʘʥ ᴇʟʝʢʪʝʨʽ, ʭʦʰ ʠʽʩʪʽ ʟʘʪʪʘʨ) ʧʨʘʣʠʥʝ ʢᴅʤʧʠʪʪʝʨʛʝ ʝʨʝʢʰʝ ʩʠʧʘʪʪʘʤʘ ʙʝʨʝʜʽ.  

çɾʘʨʳʣסʳʰè ʢʘʨʘʤʝʣʴ ץʦʩʧʘʩʳ ʧʨʘʣʠʥʝ ʢᴅʤʧʠʪʪʝʨʛʝ ʞʘשʘ ʜᴅʤ ʙʝʨʝʜʽ,  ʘʩʩʦʨʪʠʤʝʥʪʽ ʢʝשʝʡʪʝʜʽ.  

 ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ץʘʣʳשᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʞʘ ץʳʰè ʢʘʨʘʤʝʣʴ ʪʘʤʘסʳʪʪʘ, çʞʘʨʳʣץʘʟʽʨʛʽ ʫʘפ

ʤʦʣʝʢʫʣʷʨʣʳץ ʘʩʧʘʟʜʳץʪʳש ᴅʡʛʽʣʽ ʪʝʢʩʪʫʨʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɸʥʥʦʪʘʮʠʷ. ɸʩʩʦʨʪʠʤʝʥʪ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʥʘʩʯʠʪʳʚʘʝʪ ʪʳʩʷʯʠ  ʥʘʠʤʝʥʦʚʘʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, 

ʦʥ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ: ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ ʚʠʜʳ ʠʟʜʝʣʠʡ ʩ ʥʦʚʳʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʩ ʫʯʝʪʦʤ 
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ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʟʤʝʥʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʧʦʢʫʧʘʪʝʣʷ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ  ʨʘʥʝʝ ʚʠʜʦʚ 

ʩʳʨʴʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʜʘʪʴ ʥʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʷʤ ʠ ʧʦʚʳʩʠʪʴ ʠʭ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ, ʚʢʣʶʯʘʷ ʜʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

ʇʨʘʣʠʥʦʚʳʝ ʢʦʥʬʝʪʳ ʩʦʜʝʨʞʘʪ ʦʙʞʘʨʝʥʥʳʝ ʦʨʝʭʠ, ʢʘʢʘʦ ʪʝʨʪʦʝ, ʢʘʢʘʦ-ʤʘʩʣʦ, ʘ ʧʦʪʦʤʫ ʠʤʝʶʪ ʚʳʩʦʢʠʡ 

ʩʧʨʦʩ ʥʘ ʨʳʥʢʝ. ʇʨʘʣʠʥʦʚʳʝ ʤʘʩʩʳ ʧʦʣʫʯʘʶʪ ʠʟ ʦʙʞʘʨʝʥʥʳʭ ʦʨʝʭʦʚ. ʆʙʞʘʨʝʥʥʳʝ ʦʨʝʭʠ ʠʟʤʝʣʴʯʘʶʪ ʠ 

ʩʤʝʰʠʚʘʶʪ ʩ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ ʠ ʜʨʫʛʠʤʠ ʜʦʙʘʚʣʝʥʠʷʤʠ.  

ʇʦ ʩʪʨʫʢʪʫʨʝ ʧʨʘʣʠʥʦʚʳʝ ʤʘʩʩʳ ʷʚʣʷʶʪʩʷ ʜʠʩʧʝʨʩʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩ ʪʚʝʨʜʦʡ ʬʘʟʦʡ - ʢʨʠʩʪʘʣʣʘʤʠ 

ʩʘʭʘʨʘ ʠ ʯʘʩʪʠʮʘʤʠ ʦʨʝʭʦʚ ʠ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ - ʩʤʝʩʴʶ ʞʠʨʦʚ. ɼʦʙʘʚʣʝʥʠʷ (ʰʦʢʦʣʘʜ, ʬʨʫʢʪʦʚʳʝ 

ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʚʘʬʝʣʴʥʘʷ ʢʨʦʰʢʘ, ʜʨʦʙʣʝʥʘʷ ʢʘʨʘʤʝʣʴʥʘʷ ʤʘʩʩʘ, ʨʫʙʣʝʥʳʝ ʷʜʨʘ ʦʨʝʭʦʚ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ) ʧʨʠʜʘʶʪ ʧʨʘʣʠʥʦʚʳʤ ʢʦʥʬʝʪʘʤ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɼʦʙʘʚʢʘ çʚʟʨʳʚʥʘʷè ʢʘʨʘʤʝʣʴ ʚ ʧʨʘʣʠʥʦʚʳʝ ʢʦʥʬʝʪʳ ʧʨʠʜʘʩʪ ʥʦʚʳʡ ʚʢʫʩ, ʨʘʩʰʠʨʠʪ ʘʩʩʦʨʪʠʤʝʥʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, çʚʟʨʳʚʥʘʷè ʢʘʨʘʤʝʣʴ ʷʚʣʷʝʪʩʷ ʥʦʚʠʟʥʦʡ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʥʘ ʷʚʣʷʝʪʩʷ  

ʦʜʥʦʡ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʪʝʢʩʪʫʨ ʤʦʣʝʢʫʣʷʨʥʦʡ ʢʫʭʥʠ. 

Abstract. The range of confectionery contains thousands of names. Despite it, it is constantly updated: new 

types of products with new tastes taking into account marketing researches and changes of requirements of the buyer, 

with the advent of the raw materials types which aren't used earlier which can give new qualities to products are 

developed and increase their nutrition content. More complete satisfaction of the consumer, including children of 

various age groupes is of particular importance. 

Pralines contain the roasted nuts, cocoa liquor, cacao butter, and therefore have great demand in the market. 

Praline masses receive from the roasted nuts. The roasted nuts are crushed and mixed with icing sugar and other 

additives. On structure praline masses are disperse systems with a firm phase - crystals of sugar and particles of nuts 

and the dispersive environment - mix of fats. Additives (chocolate, fruit semi-finished products, wafer crumbs, shredded 

caramel masses, chopped kernels of nuts, aromatic substances) give to pralines special characteristics. 

Additive ñexplosive" caramel in pralines will impact new taste, will expand the range. 

Now, "explosive" caramel is novelty in the food industry. It is one of popular textures of molecular 

gastronomy. 
 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʢʦʥʜʠʪʝʨʣʽʢ ᴇʥʽʤʜʝʨ, ʢʦʥʜʠʪʝʨʣʽʢ ᴇʥʽʤʜʝʨʜʽש ʪװʨ-ʪװʨʽ, ʧʨʘʣʠʥʝ ʢᴅʤʧʠʪʪʝʨ, çʞʘʨʳʣסʳʰè 

ʢʘʨʘʤʝʣʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʘʩʩʦʨʪʠʤʝʥʪ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʧʨʘʣʠʥʦʚʳʝ ʢʦʥʬʝʪʳ, 

çʚʟʨʳʚʥʘʷè ʢʘʨʘʤʝʣʴ. 

Key words: confectionery, range of confectionery, pralines, "explosive" caramel. 

 

ɺʚʝʜʝʥʠʝ  
ʂʦʥʜʠʪʝʨʩʢʘʷ ʦʪʨʘʩʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʠ 

ʨʘʟʚʠʚʘʝʪʩʷ, ʚ ʘʩʩʦʨʪʠʤʝʥʪʝ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʠʧʳ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʠʟʜʝʣʠʡ ʠ ʣʠʥʝʝʢ ʧʨʦʜʫʢʮʠʠ. ʇʦʩʪʦʷʥʥʘʷ ʢʦʥʢʫʨʝʥʪʥʘʷ ʙʦʨʴʙʘ ʚ ʢʦʥʜʠʪʝʨʩʢʦʡ ʦʪʨʘʩʣʠ 
ʧʦʜʪʘʣʢʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʯʝʪʢʦʤʫ ʩʦʙʣʶʜʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʡ.  
ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʣʦʞʥʳʭ ʢʦʥʬʝʪ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʵʪʘʧʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʯʠʥʢʠ ï 

ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʬʝʪ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ, ʩʦʨʪʘ 
ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʢ ʥʘʯʠʥʢʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 
ɸʆ çɹʘʷʥ ʉʫʣʫè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. ʌʘʙʨʠʢʘ ʦʩʥʦʚʘʥʘ ʚ ʜʝʢʘʙʨʝ 1974 ʛʦʜʘ ʠ ʫʞʝ ʙʦʣʝʝ 

ʩʦʨʦʢʘ ʣʝʪ, ʨʘʜʫʝʪ ʩʚʦʠʭ ʧʦʢʫʧʘʪʝʣʝʡ ʩʘʤʦʡ ʚʢʫʩʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ.  
ʇʨʝʜʧʨʠʷʪʠʝ ʫʚʝʨʝʥʥʦ ʜʚʠʞʝʪʩʷ ʚʧʝʨʸʜ ʚʤʝʩʪʝ ʩ ʠʥʪʝʥʩʠʚʥʦ ʤʝʥʷʶʱʠʤʠʩʷ 

ʪʝʥʜʝʥʮʠʷʤʠ. ɿʘʥʠʤʘʷ ʦʜʥʫ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ 
ʂʘʟʘʭʩʪʘʥʘ, ʢʦʤʧʘʥʠʷ ʥʠ ʥʘ ʤʠʥʫʪʫ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʫʪʠ ʢ ʩʦʚʝʨʰʝʥʩʪʚʫ. ʌʘʙʨʠʢʘ 
ʫʚʝʣʠʯʠʚʘʝʪ ʤʦʱʥʦʩʪʠ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʧʣʦʯʸʥʥʘʷ ʢʦʤʘʥʜʘ 

ɸʆ çɹʘʷʥ ʉʫʣʫè ʚʩʝʛʜʘ ʜʦʩʪʦʡʥʦ ʦʪʚʝʯʘʝʪ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʠ ʩʪʨʝʤʠʪʩʷ ʙʳʪʴ ʥʘ ʰʘʛ 
ʚʧʝʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ. 

ʆʙʰʠʨʥʘʷ, ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʶʱʘʷʩʷ ʣʠʥʝʡʢʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ɸʆ 
çɹʘʷʥ ʉʫʣʫè, ʚʤʝʱʘʝʪ ʚ ʩʝʙʷ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʥʘ ʣʶʙʦʡ ʚʢʫʩ. ʂʦʥʜʠʪʝʨʩʢʘʷ ʬʘʙʨʠʢʘ 
ɸʆ çɹʘʷʥ ʉʫʣʫè  ʧʨʝʜʣʘʛʘʝʪ ʮʝʣʦʝ ʤʥʦʞʝʩʪʚʦ ʚʝʣʠʢʦʣʝʧʥʳʭ ʩʣʘʜʦʩʪʝʡ, ʦʪʚʝʯʘʶʱʠʭ ʩʘʤʳʤ 
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ʚʳʩʦʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ. ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚʳʧʫʩʢʘʝʪʩʷ ʦʢʦʣʦ 300 
ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʨʦʜʫʢʮʠʠ. 

ʊʱʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʦʪʣʠʯʥʦʛʦ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢʠ ʝʝ ʭʨʘʥʝʥʠʷ. 
ɺʳʩʦʢʘʷ ʜʝʣʦʚʘʷ ʨʝʧʫʪʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʧʨʦʯʥʳʭ ʧʘʨʪʥʸʨʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ ʩ ʢʨʫʧʥʳʤʠ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠʟ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʳ, 
ɹʝʣʦʨʫʩʩʠʠ, ɻʝʨʤʘʥʠʠ, ʇʦʣʴʰʠ, ʅʠʜʝʨʣʘʥʜʦʚ, ɼʘʥʠʠ, ʌʠʥʣʷʥʜʠʠ, ʃʘʪʚʠʠ, ʃʠʪʚʳ, ʀʟʨʘʠʣʷ, 
ɻʦʣʣʘʥʜʠʠ ʠ ʪ.ʜ. ɹʝʟʫʧʨʝʯʥʘʷ ʢʨʝʜʠʪʥʘʷ ʠʩʪʦʨʠʷ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʠ ʧʦʨʷʜʦʯʥʦʩʪʠ ɸʢʮʠʦʥʝʨʥʦʛʦ ʆʙʱʝʩʪʚʘ. ʂʦʤʧʘʥʠʷ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ɸʩʩʦʮʠʘʮʠʠ 
ʢʦʥʜʠʪʝʨʦʚ ʂʘʟʘʭʩʪʘʥʘ. ɸʢʮʠʠ ɸʆ çɹʘʷʥ ʉʫʣʫè ʚʢʣʶʯʝʥʳ ʚʦ ʚʪʦʨʫʶ ʢʘʪʝʛʦʨʠʶ ʩʝʢʪʦʨʘ 

ʘʢʮʠʡ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʧʠʩʢʘ ɸʆ çʂʘʟʘʭʩʪʘʥʩʢʘʷ ʬʦʥʜʦʚʘʷ ʙʠʨʞʘè. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ     
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʢʦʥʜʠʪʝʨʩʢʦʡ ʦʪʨʘʩʣʠ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʥʘʯʠʥʦʢ: ʬʨʫʢʪʦʚʦ ï ʷʛʦʜʥʳʝ, ʤʦʣʦʯʥʳʝ, ʤʘʨʮʠʧʘʥʦʚʳʝ, ʰʦʢʦʣʘʜʥʦ ï ʦʨʝʭʦʚʳʝ, ʤʘʩʣʷʥʦ ï 
ʩʘʭʘʨʠʩʪʳʝ, ʞʝʣʝʡʥʳʝ, ʧʦʤʘʜʥʳʝ, ʢʨʝʤʦʚʳʝ ʠ ʪ. ʜ. ʀʟ ʚʩʝʭ ʚʠʜʦʚ ʦʩʦʙʦ ʚʳʜʝʣʷʝʪʩʷ 

ʧʨʘʣʠʥʦʚʘʷ ʥʘʯʠʥʢʘ, ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʵʣʠʪʥʳʭ ʤʘʩʩ ʩʨʝʜʠ ʩʘʭʘʨʠʩʪʳʭ ʠʟʜʝʣʠʡ.  
ʇʨʘʣʠʥʝ ʛʦʪʦʚʷʪ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʥʳʤ 

ʠʥʛʨʝʜʠʝʥʪʦʤ ʚʳʩʪʫʧʘʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʞʘʨʝʥʥʳʝ ʪʝʨʪʳʝ ʷʜʨʘ ʦʨʝʭʦʚ ʬʫʥʜʫʢʘ, 

ʤʠʥʜʘʣʷ, ʢʝʰʴʶ, ʘʨʘʭʠʩʘ, ʬʠʩʪʘʰʢʠ. ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʘʣʠʥʦʚʳʭ ʤʘʩʩ ʜʦʭʦʜʠʪ ʜʦ 20 % 
ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʬʝʪʥʳʭ ʠʟʜʝʣʠʡ. ɽʩʣʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠʤʝʥʷʶʪ ʩʳʨʳʝ ʷʜʨʘ 

ʦʨʝʭʦʚ, ʪʦ ʧʦʣʫʯʝʥʥʫʶ ʤʘʩʩʫ ʥʘʟʳʚʘʶʪ ʤʘʨʮʠʧʘʥ  (ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʷʜʨʘ ʤʠʥʜʘʣʷ).  
ʇʨʘʣʠʥʦʚʳʝ ʢʦʥʬʝʪʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʠ ʙʦʣʴʰʫʶ ʢʘʣʦʨʠʡʥʦʩʪʴ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʥʝʢʦʪʦʨʳʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʨʘʣʠʥʦʚʳʝ ʢʦʥʬʝʪʳ 

ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʩ ʰʦʢʦʣʘʜʦʤ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʦʢʦʣʦ 30 % ʞʠʨʘ, 50é60 % ʫʛʣʝʚʦʜʦʚ, 
ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 3 

%. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʠ ʚʢʫʩʦʚʳʭ ʩʚʦʡʩʪʚ ʧʨʘʣʠʥʦʚʳʭ ʢʦʥʬʝʪ, ʚ ʠʭ ʨʝʮʝʧʪʫʨʳ 
ʚʢʣʶʯʘʶʪ ʩʫʭʠʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʘʢʘʦ ʧʨʦʜʫʢʪʳ, ʬʨʫʢʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʠ ʧʨ., ʘ ʪʘʢʞʝ 
ʧʨʷʥʦʩʪʠ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. ʄʥʦʛʠʝ ʚʠʜʳ ʧʨʘʣʠʥʦʚʳʭ ʢʦʥʬʝʪ ʛʣʘʟʠʨʫʶʪ 

ʰʦʢʦʣʘʜʦʤ. 
ʇʠʱʝʚʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʘʣʠʥʦʚʳʭ ʢʦʥʬʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʚʠʜʳ ʧʨʘʣʠʥʦʚʳʭ ʢʦʥʬʝʪ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʩʣʘʜʢʦʛʦ 
ʤʠʥʜʘʣʷ ʠ ʢʘʢʘʦ-ʤʘʩʣʘ. ʆʙʳʯʥʳʝ ʚʠʜʳ ʢʦʥʬʝʪ ʚʳʨʘʙʘʪʳʚʘʶʪ ʠʟ ʷʜʝʨ ʢʝʰʴʶ ʠ ʢʦʢʦʩʦʚʦʛʦ 
ʤʘʩʣʘ ʠʣʠ ʟʘʤʝʥʠʪʝʣʝʡ ʢʘʢʘʦ-ʤʘʩʣʘ.  

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʧʨʘʣʠʥʦʚʳʭ ʢʦʥʬʝʪ (ʥʝʛʣʘʟʠʨʦʚʘʥʥʳʭ ʙʘʪʦʥʯʠʢʦʚ) 
ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʷʜʨʘ ʬʫʥʜʫʢʘ ʠʣʠ ʘʨʘʭʠʩʘ ʠ ʢʦʥʜʠʪʝʨʩʢʠʡ ʞʠʨ. ʈʝʮʝʧʪʫʨʳ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʘʣʠʥʦʚʳʭ ʢʦʥʬʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʚ 
ʨʘʟʣʠʯʥʳʭ ʧʨʦʧʦʨʮʠʷʭ ʙʦʣʴʰʠʥʩʪʚʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʘʣʠʥʦʚʳʭ ʢʦʥʬʝʪ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʪʦʯʥʳʝ 

ʣʠʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʦʤʧʣʝʢʩʥʫʶ ʤʝʭʘʥʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ.  

ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʣʠʥʠʡ ʚ 
ʯʘʩʪʠ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʜʦʟʠʨʦʚʘʥʠʷ ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 
ʨʝʮʝʧʪʫʨʥʳʭ ʤʘʩʩ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ. 

ʂʦʥʬʝʪʳ ʠʟ ʧʨʘʣʠʥʦʚʳʭ ʤʘʩʩ ʬʦʨʤʫʶʪ ʨʘʟʤʘʟʢʦʡ, ʧʨʦʢʘʪʢʦʡ, ʧʨʝʩʩʦʚʘʥʠʝʤ ʠ 
ʦʪʩʘʜʢʦʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʦʚ ʚʳʧʫʩʢʘʶʪ ʛʣʘʟʠʨʦʚʘʥʥʳʤʠ.  

ɻʣʘʟʠʨʦʚʘʥʥʳʝ ʢʦʥʬʝʪʳ ʠʟ ʦʨʝʭʦʚʳʭ ʤʘʩʩ: ʂʨʘʩʥʳʡ ʤʘʢ (ʰʦʢʦʣʘʜʥʦ-ʦʨʝʭʦʚʳʝ ʩ 
ʜʦʙʘʚʣʝʥʠʝʤ ʢʘʨʘʤʝʣʴʥʦʡ ʢʨʦʰʢʠ), ɹʝʣʦʯʢʘ (ʰʦʢʦʣʘʜʥʦ-ʦʨʝʭʦʚʳʝ ʩ ʞʘʨʝʥʳʤ ʜʨʦʙʣʝʥʳʤ 
ʣʝʱʠʥʥʳʤ ʷʜʨʦʤ), ʂʘʨʘʢʫʤ ʠ ʂʳʟʳʣʢʫʤ (ʰʦʢʦʣʘʜʥʦ-ʤʠʥʜʘʣʴʥʳʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚʘʬʝʣʴʥʦʡ 

ʢʨʦʰʢʠ), ʄʘʩʢʘ ʠ ɸʤʝʣʠ (ʧʨʘʣʠʥʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʘʢʘʦ-ʧʦʨʦʰʢʘ ʠ ʞʞʝʥʢʠ), Felicite Nuts 
(ʧʨʘʣʠʥʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʜʨʦʙʣʝʥʦʛʦ ʦʨʝʭʘ ʢʝʰʴʶ) ʠ ʜʨ. ʂ ʥʝʛʣʘʟʠʨʦʚʘʥʥʳʤ ʦʪʥʦʩʷʪʩʷ 

ɹʘʪʦʥʳ ʦʨʝʭʦʚʳʝ (ʥʘ ʢʘʢʘʦ-ʤʘʩʣʝ) ʠ ʤʥʦʛʠʝ ʩʦʨʪʘ ʙʘʪʦʥʯʠʢʦʚ ʥʘ ʛʠʜʨʦʞʠʨʝ - ʐʘʣʫʥʴʷ, 
ɹʫʨʘʪʠʥʦ (ʩ ʢʨʫʛʣʳʤ ʩʝʯʝʥʠʝʤ, ʧʦʣʫʯʘʝʤʳʝ ʧʨʝʩʩʦʚʘʥʠʝʤ). 
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ʈʘʟʥʳʝ ʜʦʙʘʚʣʝʥʠʷ (ʰʦʢʦʣʘʜ, ʬʨʫʢʪʦʚʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʚʘʬʝʣʴʥʘʷ ʢʨʦʰʢʘ, 
ʜʨʦʙʣʝʥʘʷ ʢʘʨʘʤʝʣʴʥʘʷ ʤʘʩʩʘ, ʨʫʙʣʝʥʳʝ ʷʜʨʘ ʦʨʝʭʦʚ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ) ʧʨʠʜʘʶʪ 
ʧʨʘʣʠʥʦʚʳʤ ʢʦʥʬʝʪʘʤ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

çɺʟʨʳʚʥʘʷè ʢʘʨʘʤʝʣʴ ʚ 1956 ʛʦʜʫ ʩʣʫʯʘʡʥʦ ʠʟʦʙʨʝʪʝʥʘ ʘʤʝʨʠʢʘʥʩʢʠʤ ʭʠʤʠʢʦʤ 
ʋʠʣʴʷʤ ʄʠʪʯʝʣʣ, ʨʘʙʦʪʘʚʰʠʤ ʚ General Foods Corporation. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʵʪʦ ʠʟʦʙʨʝʪʝʥʠʝ 

ʥʠʢʦʤʫ ʥʝ ʧʦʢʘʟʘʣʦʩʴ ʠʥʪʝʨʝʩʥʳʤ. ɿʘʪʦ ʪʝʧʝʨʴ ʢʦʤʙʠʥʘʮʠʠ ʩ ʚʟʨʳʚʥʦʡ ʢʘʨʘʤʝʣʴʶ 
ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ ʠ ʚʳʧʝʯʢʠ. 

Popping sugar ʨʘʩʪʚʦʨʷʝʪʩʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʣʶʙʦʡ ʚʦʜʥʦʡ ʞʠʜʢʦʩʪʴʶ. ʆʥ ʪʘʢʞʝ 

ʫʷʟʚʠʤ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʣʘʛʠ, ʧʦʵʪʦʤʫ ʢʘʨʘʤʝʣʴ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʚ ʩʫʭʦʤ ʤʝʩʪʝ. ʂʦʥʪʘʢʪ ʩ 
ʞʠʨʦʤ ʠʣʠ ʞʠʨʥʦʡ ʧʠʱʝʡ ʥʝ ʚʨʝʜʠʪ ʜʦʙʘʚʢʝ, ʪʘʢ ʯʪʦ ʝʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʰʦʢʦʣʘʜʦʤ 

ʠʣʠ ʧʝʯʝʥʴʶ. 
ɺʳʚʦʜʳ 
1 ɼʦʙʘʚʢʘ çʚʟʨʳʚʥʘʷè ʢʘʨʘʤʝʣʴ ʚ ʧʨʘʣʠʥʦʚʳʝ ʢʦʥʬʝʪʳ ʧʨʠʜʘʩʪ ʥʦʚʳʡ ʚʢʫʩ, 

ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ɸʆ çɹʘʷʥ ʉʫʣʫè. 
2 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, çʚʟʨʳʚʥʘʷè ʢʘʨʘʤʝʣʴ ʷʚʣʷʝʪʩʷ ʥʦʚʠʟʥʦʡ ʚ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʦ ʦʜʥʘ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʪʝʢʩʪʫʨ ʤʦʣʝʢʫʣʷʨʥʦʡ ʢʫʭʥʠ. çɺʟʨʳʚʥʘʷè 
ʢʘʨʘʤʝʣʴ (ʦʨʠʛʠʥʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ popping sugar) ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʠʚʘʥʠʷ 
ʤʘʣʝʥʴʢʠʭ ʯʘʩʪʠʯʝʢ ʩʘʭʘʨʘ ʩ ʜʠʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ. ʉʘʭʘʨʥʳʝ ʯʘʩʪʠʯʢʠ ʦʢʨʫʞʘʶʪ ʛʘʟ, 

ʟʘʜʝʨʞʠʚʘʷ ʝʛʦ ʚʥʫʪʨʠ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʨʦʪ ʩʘʭʘʨ ʧʣʘʚʠʪʩʷ, ʚʳʩʚʦʙʦʞʜʘʷ ʛʘʟ ï ʠ ʩʦʟʜʘʝʪʩʷ 
ʰʠʧʝʥʠʝ. 

 
Cʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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ʅʘʜʳʢʪʘ ɺ.ɼ.: ʋʯʝʙʥʦʝ ʠʟʜʘʥʠʝ. ï ʄ.: ɼʝʃʠ ʧʨʠʥʪ, 2002. ï 304 ʩ. 
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ʈɸɿɺʀʊʀɽ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ ʂɸʏɽʉʊɺʆʄ ʅɸ ʇʈɽɼʇʈʀʗʊʀʗʍ 

ʇʀʑɽɺʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 

 

ʇʦʙʝʜʠʥʩʢʘʷ ʆ.ɸ. - ʤʘʛʠʩʪʨʘʥʪ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʠʤʝʥʠ ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ 

ʑʝʨʙʘʢʦʚ ɸ.ʄ. ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ, ʛ. ʂʦʩʪʘʥʘʡ 

 
ʊװʡʽʥʜʝʤʝ. ᴆʥʽʤʥʽש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʢʝ ʠʝ ᴇʥʽʤʜʽ ᴇʥʜʽʨʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ʩʘʧʘʣʳ ʙʘʩץʘʨʫʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʘʪʳʥ ʥʘʨʳץʪʳץ ץʘʪʳʥʘʩʪʘʨסʘ ץʘʪʳʩʪʳ. ᴆʥʽʤʥʽש ʞʦסʘʨʳ ʩʘʧʘʩʳ ᴇʥʽʤʥʽש ʞʘʨʘʤʜʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥ 

ʘʥʳץʪʘʡʪʳʥ ʝײץ שʨסʘץ ץʦʩʳʣʳʩʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʘʢʪʫʘʣʴʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʠʤʝʶʱʝʡ ʚʳʩʦʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 
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ɺʚʝʜʝʥʠʝ   

ʈʝʘʣʠʟʘʮʠʷ ʮʝʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 
ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

ɺ ʵʪʠʭ ʩʪʘʥʜʘʨʪʘʭ ʦʙʦʙʱʝʥ ʤʠʨʦʚʦʡ ʦʧʳʪ ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. 
ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʥʘʙʦʨ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʩʪʨʦʠʪʴ ʩʚʦʶ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʳʥʢʘ. ʅʘʠʙʦʣʴʰʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ ʧʦʣʫʯʠʣʠ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʪʨʝʙʦʚʘʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ISO ʩʝʨʠʠ 9000. 
ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ISO ʩʝʨʠʠ 9000 ð ʵʪʦ ʪʘ ʯʘʩʪʴ ʦʙʱʝʡ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʢʦʪʦʨʘʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ 
ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʆʥʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʠʙʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ 
ʢʘʯʝʩʪʚʘ ʚ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɽʝ ʛʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ 

ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʥʘʧʨʘʚʣʝʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʙʨʘʢʘ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ 
ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʫʞʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 
ʋʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʝʣʴʟʷ ʧʦʚʳʩʠʪʴ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʦʪʜʝʣʴʥʳʭ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʤʝʨʦʧʨʠʷʪʠʡ; ʥʝʦʙʭʦʜʠʤ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ. ʇʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ 
ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʙʘʟʠʨʫʝʪʩʷ ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʢʘʢ ʩʠʩʪʝʤʦʡ ʫʣʫʯʰʘʝʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ. ʉʪʘʥʜʘʨʪʳ ISO ʩʝʨʠʠ 9000 
ð ʵʪʦ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʥʮʠʧʘʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʜʝʡʩʪʚʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʝ, ʥʝʧʨʝʨʳʚʥʦʝ 
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ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʥʘ ʟʘʢʘʟʯʠʢʝ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʩʝʭ 
ʩʦʚʣʘʜʝʣʴʮʝʚ [1].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʠʥʮʠʧʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ 
ʠ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʮʝʣʴ ʢʦʪʦʨʦʡ ð ʜʘʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʠ 

ʧʝʨʩʦʥʘʣʫ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʣʶʙʦʡ ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪ, 
ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ (ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʦʩʥʘʱʝʥʠʷ, ʩʙʳʪʘ ʠ ʜʨ.), ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʩʠʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʪʦʚʘʨʦʚ. 
ɻʣʘʚʥʦʡ ʯʝʨʪʦʡ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʚʦʣʴʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʦʤ 

ʩʤʳʩʣʝ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʩʘʤ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ ISO ʩʝʨʠʠ 9000, ʥʦ ʜʣʷ ʧʨʠʥʷʚʰʠʭ ʪʘʢʦʝ ʨʝʰʝʥʠʝ, 
ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʵʪʠʭ ʩʪʘʥʜʘʨʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. 

ʋʩʧʝʰʥʦ ʨʘʙʦʪʘʶʱʘʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʜʦʩʪʠʯʴ 
ʩʣʝʜʫʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚ: 

Å ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ; 
Å ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʩʣʫʯʘʡʥʳʭ çʩʙʦʝʚè ʠ ʢʦʥʬʣʠʢʪʦʚ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ 

ʣʠʯʥʦʩʪʥʦʛʦ ʬʘʢʪʦʨʘ; 

Å ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 
ʢ ʢʘʯʝʩʪʚʫ; 

Å ʫʩʠʣʠʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʠʩʮʠʧʣʠʥʫ ʠ ʫʣʫʯʰʘʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 
ʧʨʝʜʧʨʠʷʪʠʷ; 

Å ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʨʘʙʦʪʫ ʢʦʤʧʘʥʠʠ ʧʨʦʟʨʘʯʥʦʡ ʜʣʷ ʝʝ ʨʫʢʦʚʦʜʩʪʚʘ; 

Å ʦʙʣʝʛʯʘʝʪ ʦʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʦʚʳʰʘʝʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; 
Å ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʙʨʘʢʘ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ; 
Å ʩʦʢʨʘʱʘʝʪ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ; 
Å ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʝʪ ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ, ʘ ʟʥʘʯʠʪ, ʠ ʦʙʲʝʤ 

ʧʨʦʜʘʞ, ʧʨʠʙʳʣʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ; 
Å ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʘʤʢʘʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ 

ʧʨʠʦʨʠʪʝʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚʳʩʰʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ. 
ʉʪʘʥʜʘʨʪʳ ISO ʩʝʨʠʠ 9000 ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʩʪʘʥʜʘʨʪʦʚ ISO ʩʝʨʠʠ 9000 ʠʤʝʝʪ ʠ ʥʝʛʘʪʠʚʥʳʝ 

ʩʪʦʨʦʥʳ, ʪʘʢ ʢʘʢ ʥʝ ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʷʜʘ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ 
ʚʳʩʦʢʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ, ʵʢʦʣʦʛʠʯʥʦʩʪʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪ. ʜ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ 

ʩʪʘʥʜʘʨʪʦʚ ISO ʩʝʨʠʠ9000 ʦʢʘʟʳʚʘʝʪʩʷ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ. ʇʦʵʪʦʤʫ ʩʪʘʥʜʘʨʪʳ 
ʧʨʠʦʙʨʝʪʘʶʪ ʦʪʨʘʩʣʝʚʫʶ ʩʧʝʮʠʬʠʢʫ, ʦʥʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʣʠʰʴ ʚ ʢʦʥʢʨʝʪʥʳʭ ʦʪʨʘʩʣʷʭ. 

ɺ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʅɸʉʉʈ (Hazard Analysisand 
Critical Control Point) ï ʵʪʦ ʧʨʠʟʥʘʥʥʘʷ ʚ ʤʠʨʝ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ 
ʢʨʠʪʠʯʝʩʢʠʤʠ ʪʦʯʢʘʤʠ ʢʦʥʪʨʦʣʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 
ʎʝʣʴʶ ʅɸʉʉʈ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʧʫʪʝʤ ʢʦʥʪʨʦʣʷ ʥʘʜ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʚ ʪʝʯʝʥʠʝ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ 
ʦʧʦʟʥʘʚʘʥʠʶ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʭʠʤʠʯʝʩʢʦʛʦ, ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

(ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ) ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠʭ ʦʮʝʥʢʝ ʠ ʢʦʥʪʨʦʣʷ [2]. 
ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʥʝʜʨʷʶʱʠʭ ʩʠʩʪʝʤʫ ʅɸʉʉʈ: 

Å ʦʜʥʦʟʥʘʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ 
ʧʨʦʜʫʢʪʦʚ; 
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Å ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʚʝʨʝʥʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ; 

Å ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʪ ʩʳʨʴʷ ʜʦ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 
Å ʵʢʦʥʦʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ; 

Å ʧʦʚʳʰʝʥʠʝ ʜʦʚʝʨʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʚʳʧʫʩʢʘʝʤʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 
Å ʟʘʚʦʝʚʘʥʠʝ ʥʦʚʳʭ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʳʥʢʦʚ ʩʙʳʪʘ ʜʣʷ ʵʢʩʧʦʨʪʝʨʦʚ 

ʧʨʦʜʫʢʮʠʠ; 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʯʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ ʨʳʥʢʝ; 
Å ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʚʘʞʥʳʭ ʪʝʥʜʝʨʘʭ; 

Å ʟʘʨʫʙʝʞʥʳʝ ʠʥʚʝʩʪʦʨʳ ʦʭʦʪʥʝʝ ʠʜʫʪ ʥʘ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ, ʝʩʣʠ ʩʠʩʪʝʤʘ ʜʝʡʩʪʚʫʝʪ 
ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ; 

Å ʧʦʜʜʝʨʞʘʥʠʝ ʨʝʧʫʪʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʧʠʪʘʥʠʷ; 
Å ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʠʟʜʝʨʞʝʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʫʩʢʦʤ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

Å ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʠʤʠʜʞ ʢʦʤʧʘʥʠʠ. 

ʉʠʩʪʝʤʘ GMP (Good Manufacturing Practice), ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʦʪʨʘʩʣʷʭ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʛʘʨʘʥʪʠʨʫʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʝʝ ʥʘʟʥʘʯʝʥʠʶ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʪʦʨʛʦʚʦʡ ʣʠʮʝʥʟʠʠ.  

ʉʠʩʪʝʤʘ GMP ð ʵʪʦ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʢʦʥʝʯʥʳʭ 
ʧʨʦʜʫʢʪʦʚ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʇʨʘʚʠʣʘ GMP ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʨʩʦʥʘʣʫ, ʧʦʤʝʱʝʥʠʷʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ, 
ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʮʠʠ, ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟʦʚ ʧʦ 

ʢʦʥʪʨʘʢʪʘʤ, ʨʝʢʣʘʤʘʮʠʷʤ, ʧʦʨʷʜʢʫ ʦʪʟʳʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʠʥʩʧʝʢʮʠʡ [3].  
ʇʨʘʚʠʣʘ GMP ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ, ʧʨʠʩʫʱʝʛʦ 

ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ: 
Å ʨʝʛʣʘʤʝʥʪʘʮʠʝʡ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

Å ʚʘʣʠʜʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ; 
Å ʥʘʣʠʯʠʝʤ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ; 
Å ʨʘʟʨʘʙʦʪʢʦʡ ʯʝʪʢʠʭ ʠ ʦʜʥʦʟʥʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ, ʠ ʠʥʩʪʨʫʢʮʠʡ; 

Å ʦʙʫʯʝʥʠʝʤ ʧʝʨʩʦʥʘʣʘ ʥʘʜʣʝʞʘʱʝʤʫ ʚʳʧʦʣʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ; 
Å ʨʝʛʠʩʪʨʘʮʠʝʡ ʚʩʝʭ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʪʢʣʦʥʝʥʠʡ; 

Å ʥʘʜʣʝʞʘʱʠʤ ʭʨʘʥʝʥʠʝʤ ʠ ʨʝʛʠʩʪʨʘʮʠʝʡ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 
ʇʨʘʚʠʣʘ GMP ʪʘʢʞʝ ʪʨʝʙʫʶʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʦʩʥʦʚʥʳʤ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ.  
ʂ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʦʚʝʨʢʘʤ ʠ ʠʩʧʳʪʘʥʠʷʤ, 

ʥʘʟʳʚʘʝʤʳʤ ʚʝʨʠʬʠʢʘʮʠʷ, ʢʚʘʣʠʬʠʢʘʮʠʷ, ʚʘʣʠʜʘʮʠʷ.  
ʇʨʘʚʠʣʘ GMP ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʚʦʜʠʪʴ ʚʘʣʠʜʘʮʠʶ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʦʜ ʥʠʤʠ ʧʦʥʠʤʘʶʪʩʷ ʧʨʦʮʝʩʩʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ. 

ɺʳʚʦʜʳ 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʫ ʥʠʭ ʦʙʱʠʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʠʥʪʝʛʨʠʨʫʷ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʦʨʛʘʥʠʯʥʦʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ 
ʵʪʠʭ ʩʠʩʪʝʤ ʠ ʫʣʫʯʰʝʥʠʷ ʥʝ ʢʘʞʜʦʡ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ, 
ʧʨʠʚʦʜʷʱʝʡ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʜʫʢʮʠʠ. ʇʨʘʚʠʣʴʥʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʨʠʥʝʩʝʪ ʥʘʠʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʠ 
ʩʪʘʥʝʪ çʨʘʙʦʪʘʪʴè ʚ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 
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Cʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

 

1 ISO 15161 çʈʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʧʨʠʤʝʥʝʥʠʷ ISO 9001:2000 ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʥʘʧʠʪʢʦʚè. 
2 ɹʝʣʦʢʦʨʦʚʠʥ ʕ.ɸ. ʄʘʩʣʦʚ ɼ.ɺ. ʄʘʣʳʡ ʙʠʟʥʝʩ. ʉʪʨʘʪʝʛʠʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. ʄ.: ɼʄʂ ʇʨʝʩʩ, 2008. - 192 ʩ. 
3 ʐʚʘʥʜʘʨ ɺ.ɸ. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ. ʄ.: ʖʥʠʪʠ-

ɼʘʥʘ, 2005. - 487 ʩ. 

 
 

 
 
 

ʋɼʂ 664.66 

 

ɺʃʀʗʅʀɽ ʈɸɿʃʀʏʅʓʍ ɺʀɼʆɺ  ʈɸɿʈʓʍʃʀʊɽʃɽʁ ʅɸ ʂɸʏɽʉʊɺʆ ʀ 

ʉʈʆʂʀ ʍʈɸʅɽʅʀʗ ɹʋʃʆʏɽʂ 

 

ʇʦʥʦʤʘʨʸʚʘ ɽ.ɸ. - ʤʘʛʠʩʪʨʘʥʪ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʠʤʝʥʠ  

ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ 

ʐʧʠʩ ɸ.ɸ. ï ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ, ʛ. ʂʦʩʪʘʥʘʡ 

 
ʊװʡʽʥʜʝʤʝ. ʉʳʥʘʫʜʳש ʪװʨʣʽ ʜʝʟʠʥʪʘʙʝʨʘʪʦʨʣʘʨʳʥʳש ʘʣʫʘʥ ʪװʨʣʝʨʽʤʝʥ ʥʘʥ ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳ ʤʝʥ 

ʩʘץʪʘʫ ʤʝʨʟʽʤʽʥʝ ᴅʩʝʨʽʥ ʙʽʣʫ ᴇʪʝ ʤʘשʳʟʜʳ.  

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʳʜʳʨʘʡʪʳʥ ʘʛʝʥʪʪʝʨʜʽ5 ש ʩʳʥʘʤʘ װʣʛʽʣʝʨʽʥʽש ʽʰʽʥʝʥ ʝש ʞʘץʩʳ 

ʜʝʛʝʥ - ײץʨʘʤʳʥʜʘ ʝʢʽ ץʳʰץʳʣʜʳץ ʪײʟʜʳ (ʘʤʤʦʥʠʡ ʢʘʨʙʦʥʘʪʳ, ץʳʰץʳʣ ʪײʟ) 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʦʛʨʦʤʥʦʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʟʨʳʭʣʠʪʝʣʝʡ ʪʝʩʪʘ ʦʯʝʥʴ ʚʘʞʥʦ ʟʥʘʪʴ 

ʚʣʠʷʥʠʝ ʠʭ ʥʘ ʢʘʯʝʩʪʚʦ  ʠ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ.   

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ 5 ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʨʘʟʨʳʭʣʠʪʝʣʝʡ ʣʫʯʰʠʤ ʦʢʘʟʘʣʩʷ 

ʨʘʟʨʳʭʣʠʪʝʣʴ  ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʜʚʝ ʢʠʩʣʳʝ ʩʦʣʠ (ʫʛʣʝʢʠʩʣʳʡ ʘʤʤʦʥʠʡ,  ʚʠʥʥʦʢʘʤʝʥʥʘʷ ʩʦʣʴ)  

Abstract. With a huge variety of different types of test loosens it is very important to know the effect of these 

on the quality and shelf life of bakery products.  

The carried out researches have shown that out of 5 test samples of disintegrating agents the best was the 

disintegrator, which consists of two acid salts (ammonium carbonate, tartaric salt) 

 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʇʽʩʽʨʫ ײʥʪʘסʳ, ץʳʰץʳʣ ʪײʟʳ, ʥʘʪʨʠʡ ʙʠʢʘʨʙʦʥʘʪʳ, ʥʘʪʨʠʡ ʧʠʨʦʬʦʩʬʘʪʳ, ײץʤʜʘʨʜʳש 

ʩʘʧʘʩʳ, ʩʘץʪʘʫ ʤʝʨʟʽʤʽ, ײʥ, ʢʨʘʭʤʘʣ, ʢʦʥʜʠʪʝʨʣʽʢ ᴇʥʽʤʜʝʨ, ʨʝʮʝʧʪ, ʜʦʟʘ, ʥʘʫץʘʩʪʘʨ, ʢװʪʽʤ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʘʟʨʳʭʣʠʪʝʣʴ, ʢʠʩʣʘʷ ʩʦʣʴ, ʙʠʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ, ʧʠʨʦʬʦʩʬʘʪ ʥʘʪʨʠʷ, ʢʘʯʝʩʪʚʦ 

ʙʫʣʦʯʝʢ, ʩʨʦʢ ʭʨʘʥʝʥʠʷ, ʤʫʢʘ, ʢʨʘʭʤʘʣ, ʚʳʧʝʯʢʘ, ʨʝʮʝʧʪʫʨʘ, ʟʘʤʝʩ, ʚʠʥʥʦʢʘʤʝʥʥʘʷ ʩʦʣʴ, ʜʦʟʠʨʦʚʢʘ, ʧʨʦʤʝʩ, 

ʧʨʦʧʝʯʝʥʥʦʩʪʴ 

Key words: Baking powder, acid salt, sodium bicarbonate, sodium pyrophosphate, quality of buns, shelf life, 

flour, starch, pastry, recipe, dosage, promes, care 

 

ɺʚʝʜʝʥʠʝ 

ʈʦʜʦʥʘʯʘʣʴʥʠʢʦʤ ʭʠʤʠʯʝʩʢʦʛʦ ʨʘʟʨʳʭʣʝʥʠʷ ʪʝʩʪʘ ʩʯʠʪʘʝʪʩʷ ʘʥʛʣʠʯʘʥʠʥ  ʋʘʡʪʠʥʛ, 
ʧʨʝʜʣʦʞʠʚʰʠʡ ʚ 1838 ʛʦʜʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʦ ʜʨʦʞʞʝʡ ʢʦʤʧʦʟʠʮʠʶ ʠʟ ʩʦʜʳ ʠ ʩʦʣʷʥʦʡ 
ʢʠʩʣʦʪʳ.  

ɺ ʢʦʥʮʝ XIX ʥʘʯʘʣʝ XX ʚʝʢʦʚ ʭʠʤʠʯʝʩʢʠʝ ʨʘʟʨʳʭʣʠʪʝʣʠ ʥʘʰʣʠ ʚʝʩʴʤʘ ʰʠʨʦʢʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʚ ʟʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʠ ɸʤʝʨʠʢʝ [1].  

ʇʨʝʜʣʘʛʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ  ʢʦʤʙʠʥʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 
ʨʘʟʨʳʭʣʝʥʠʶ ʪʝʩʪʘ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʩʦʩʪʘʚʦʚ ʜʦ ʩʠʭ ʧʦʨ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ 
ʭʠʤʠʯʝʩʢʠʭ ʨʘʟʨʳʭʣʠʪʝʣʝʡ, ʜʨʫʛʠʝ ʫʰʣʠ ʚ ʠʩʪʦʨʠʶ. ʅʝʫʜʘʯʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʤʥʦʛʠʝ ʩʤʝʩʠ 
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ʩʦʜʝʨʞʘʱʠʝ ʩʦʣʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʤʝʣ, ʥʝʢʦʪʦʨʳʝ ʩʦʣʠ ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ, ʢʚʘʩʮʳ ʠ 
ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ [2]. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ: ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʨʘʟʨʳʭʣʠʪʝʣʝʡ ʥʘ  ʢʘʯʝʩʪʚʦ ʠ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʙʫʣʦʯʝʢ. 
ɺ ʩʦʩʪʘʚ ʨʘʟʨʳʭʣʠʪʝʣʝʡ, ʠʥʦʛʜʘ ʠʭ ʝʱʝ ʥʘʟʳʚʘʶʪ ʧʝʢʘʨʩʢʠʤ ʧʦʨʦʰʢʦʤ, ʚʭʦʜʷʪ ʪʘʢʠʝ 

ʚʝʱʝʩʪʚʘ, ʢʘʢ: ʧʠʱʝʚʘʷ ʩʦʜʘ (ʥʘʪʨʠʡ ʜʚʫʫʛʣʝʢʠʩʣʳʡ); ʢʠʩʣʘʷ ʩʦʣʴ; ʠʥʝʨʪʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ 
[3]. 

ʂʠʩʣʘʷ ʩʦʣʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʥʥʳʤ ʢʘʤʥʝʤ (ʢʠʩʣʘʷ ʢʘʣʠʝʚʘʷ ʩʦʣʴ ʚʠʥʥʦʡ 

ʢʠʩʣʦʪʳ), ʫʛʣʝʢʠʩʣʳʤ ʘʤʤʦʥʠʝʤ (ʢʘʨʙʦʥʘʪ ʘʤʤʦʥʠʷ), ʤʦʥʦʬʦʩʬʘʪʦʤ ʢʘʣʴʮʠʷ, 
ʧʠʨʦʬʦʩʬʘʪʦʤ ʥʘʪʨʠʷ ʠʣʠ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʦʡ [4]. 

ʅʝʡʪʨʘʣʴʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ, ʠʤ  ʦʙʳʯʥʦ ʚʳʩʪʫʧʘʶʪ ʤʫʢʘ ʠʣʠ ʢʨʘʭʤʘʣ. ʆʥ ʦʪʜʝʣʷʝʪ 
ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʯʘʩʪʠʯʢʠ ʢʠʩʣʳʭ ʩʦʣʝʡ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʚʩʪʫʧʠʣʠ ʚ 
ʨʝʘʢʮʠʶ ʝʱʝ ʜʦ ʪʦʛʦ ʢʘʢ ʧʦʧʘʜʫʪ ʚ ʪʝʩʪʦ.  

ɺ ʪʝʩʪʝ ʦʥʠ ʨʘʩʪʚʦʨʷʶʪʩʷ ʠ ʚʩʪʫʧʘʶʪ  ʨʝʘʢʮʠʶ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚʳʜʝʣʷʷ ʫʛʣʝʢʠʩʣʳʡ 
ʛʘʟ, ʢʦʪʦʨʳʡ ʧʦʜʥʠʤʘʝʪ ʩʜʦʙʫ.  

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʭʠʤʠʯʝʩʢʠʝ ʨʘʟʨʳʭʣʠʪʝʣʠ ʬʠʨʤʳ çʆʤʝʛʘè, 
çʇʨʠʧʨʘʚʳʯè, çRoyal Foodè, çɻʘʨʤʦʥʠʷ ʚʢʫʩʘè, Dr. Oetker ʦʜʥʦʡ ʜʘʪʳ ʚʳʧʫʩʢʘ (ʈʠʩʫʥʦʢ 1). 

      

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʘʟʨʳʭʣʠʪʝʣʝʡ 
 
ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ɻʆʉʊ 5667-65  ʍʣʝʙ ʠ 
ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ.  

ʇʨʘʚʠʣʘ ʧʨʠʝʤʢʠ, ʤʝʪʦʜʳ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ, ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʘʩʩʳ ʠʟʜʝʣʠʡ; 
- ʧʦʨʠʩʪʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ɻʆʉʊ 5669-96 ʍʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ. ʄʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ; 
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- ʩʪʝʧʝʥʴ ʩʚʝʞʝʩʪʠ ʙʫʣʦʯʝʢ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 
ʤʷʢʠʰʘ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʧʝʥʝʪʨʦʤʝʪʨʝ ɸʇ-4/2. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʭʠʤʠʯʝʩʢʠʭ ʨʘʟʨʳʭʣʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʳʭʣʝʥʠʷ.  

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠ ʪʘʢʠʝ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦʛʦ 
ʜʦʟʠʨʦʚʘʥʠʷ, ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʨʳʭʣʷʪʴ ʪʘʢʠʝ 
ʚʠʜʳ ʪʝʩʪʘ, ʚ ʢʦʪʦʨʳʭ ʥʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ ʙʨʦʜʠʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʥʝʚʦʟʤʦʞʥʘ (ʧʝʩʦʯʥʦʝ, 

ʧʨʷʥʠʯʥʦʝ, ʤʝʜʦʚʦʝ  ʠ ʜʨ.).  
ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʳ (ʩʪʘʜʠʷ ʟʘʤʝʩʘ ʪʝʩʪʘ) ʠʣʠ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ (ʩʪʘʜʠʷ ʚʳʧʝʯʢʠ) 

ʢʦʤʧʦʥʝʥʪʳ ʭʠʤʠʯʝʩʢʠʭ ʨʘʟʨʳʭʣʠʪʝʣʝʡ ʚʩʪʫʧʘʶʪ ʚ ʨʝʘʢʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ 
ʚʳʜʝʣʝʥʠʝʤ ʛʘʟʦʚ (ʉʆ2, NH3),  ʩʦʟʜʘʶʱʠʭ ʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʪʝʩʪʘ.  

ʉʦʩʪʘʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʟʨʳʭʣʠʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥ   ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʠʟʫʯʘʝʤʳʭ ʨʘʟʨʳʭʣʠʪʝʣʝʡ ʪʝʩʪʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʬʠʨʤʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʨʘʟʨʳʭʣʠʪʝʣʷ ʪʝʩʪʘ 

ʇʠʱʝʚʘʷ ʩʦʜʘ 

 

ʂʠʩʣʘʷ ʩʦʣʴ 

 

ʀʥʝʨʪʥʳʡ 

ʥʘʧʦʣʥʠʪʝʣʴ 

ʆʤʝʛʘ ʙʠʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ ʧʠʨʦʬʦʩʬʘʪ ʥʘʪʨʠʷ ʤʫʢʘ 

ʇʨʠʧʨʘʚʳʯ ʙʠʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ ʧʠʨʦʬʦʩʬʘʪ ʥʘʪʨʠʷ ʤʫʢʘ 

Royal Food ʙʠʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ ʧʠʨʦʬʦʩʬʘʪ ʥʘʪʨʠʷ ʢʨʘʭʤʘʣ 

ɻʘʨʤʦʥʠʷ ʚʢʫʩʘ ʙʠʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ ʧʠʨʦʬʦʩʬʘʪ ʥʘʪʨʠʷ ʢʨʘʭʤʘʣ 

Dr. Oetker ʙʠʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ ʫʛʣʝʢʠʩʣʳʡ ʘʤʤʦʥʠʡ,  

ʚʠʥʥʦʢʘʤʝʥʥʘʷ ʩʦʣʴ 

- 

 
ɸʥʘʣʠʟ ʩʦʩʪʘʚʘ ʠʟʫʯʘʝʤʳʭ  ʨʘʟʨʳʭʣʠʪʝʣʝʡ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʠʥʝʨʪʥʦʤʫ ʥʘʧʦʣʥʠʪʝʣʶ ʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʬʠʨʤʳ ʆʤʝʛʘ, ʇʨʠʧʨʘʚʳʯ, Royal Food, ɻʘʨʤʦʥʠʷ ʚʢʫʩʘ.  
ʋ ʬʠʨʤʳ Dr. Oetker  ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʝʨʪʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ, ʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʘ ʚʠʜʘ 

ʢʠʩʣʳʭ ʩʦʣʝʡ- ʫʛʣʝʢʠʩʣʳʡ ʘʤʤʦʥʠʡ,  ʚʠʥʥʦʢʘʤʝʥʥʘʷ ʩʦʣʴ.   ʂʦʥʪʨʦʣʴʥʫʶ ʚʳʧʝʯʢʫ ʙʫʣʦʯʝʢ  
ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʝʮʝʧʪʫʨʝ (ʪʘʙʣʠʮʘ 2), ʠʟʤʝʥʷʷ ʪʦʣʴʢʦ ʚʠʜ ʨʘʟʨʳʭʣʠʪʝʣʷ.  
 

ʊʘʙʣʠʮʘ 2 ï ʈʝʮʝʧʪʫʨʘ ʙʫʣʦʯʢʠ  ʩʘʭʘʨʥʦʡ 
ʀʥʛʨʠʜʠʝʥ 
ʪ  r

ʂʦʣʠʯʝʩʪʚʦ, ʛ 

ʆʤʝʛʘ 

1 ʦʧʳʪʥʳʡ 
ʦʙʨʘʟʝʮ 

ʇʨʠʧʨʘʚʳʯ 

2 ʦʧʳʪʥʳʡ 
ʦʙʨʘʟʝʮ 

Royal Food 

3 ʦʧʳʪʥʳʡ 
ʦʙʨʘʟʝʮ 

ɻʘʨʤʦʥʠʷ 

ʚʢʫʩʘ 
4 ʦʧʳʪʥʳʡ 

ʦʙʨʘʟʝʮ 

Dr.ʆetker 

5 ʦʧʳʪʥʳʡ 
ʦʙʨʘʟʝʮ 

ʄʫʢʘ 650 650 650 650 650 

ʗʡʮʘ, ʰʪʫʢ 5 5 5 5 5 

ʄʦʣʦʢʦ 150 150 150 150 150 

ʉʣʠʚʦʯʥʦʝ ʤʘʩʣʦ 150 150 150 150 150 

ʉʘʭʘʨʘ 100 100 100 100 100 

ʈʘʟʨʳʭʣʠʪʝʣʴ 10 10 10 10 10 

 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ  ʫ ʧʷʪʠ ʨʘʟʥʳʭ ʦʙʨʘʟʮʦʚ ʙʫʣʦʯʝʢ ʟʥʘʯʠʪʝʣʴʥʦ ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ.   
ʇʨʦʚʝʜʷ ʜʝʛʫʩʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʫʣʦʯʝʢ,  ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣʠʮʘ 3). 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ  ʙʫʣʦʯʢʠ  ʧʦ ʩʨʝʜʥʝʤʫ ʙʘʣʣʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʚ ʧʨʝʜʝʣʘʭ 0,2-0,5 ʙʘʣʣʘ.  ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʙʘʣʣ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʫʣʦʯʢʠ ˉ1 

(ʨʘʟʨʳʭʣʠʪʝʣʴ ʬʠʨʤʳ ʆʤʝʛʘ) ʩʦʩʪʘʚʠʣ 5 ʙʘʣʣʦʚ, ʫ ʦʙʨʘʟʮʘ ʧʦʜ ʥʦʤʝʨʦʤ 3,4,5 (Royal Food, 
ɻʘʨʤʦʥʠʷ ʚʢʫʩʘ, Dr. Oetker) ʩʨʝʜʥʠʡ ʙʘʣʣ ʩʦʩʪʘʚʠʣ 4,8.  
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ʊʘʙʣʠʮʘ 3 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʙʫʣʦʯʝʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ, 
ʙʘʣʣ 

ʇʦʢʘʟʘʪʝʣʠ ʆʙʨʘʟʝʮ 

1 2 3 4 5 

ɺʥʝʰʥʠʡ ʚʠʜ:  

ʬʦʨʤʘ  

 

5 

 

5 

 

5 

 

5 

 

5 

ʧʦʚʝʨʭʥʦʩʪʴ  5 5 5 4 4 

ʧʨʦʧʝʯʝʥʥʦʩʪʴ  5 5 5 5 5 

ʧʨʦʤʝʩʩ  5 5 4 4 4 

ʧʦʨʠʩʪʦʩʪʴ      5 4 5 5 5 

ʎʚʝʪ  5 4 4 5 5 

ɺʢʫʩ  5 4 5 5 5 

ɿʘʧʘʭ 5 4 5 5 5 

ʉʨʝʜʥʠʡ ʙʘʣʣ 5 4.5 4,8 4,8 4,8 

 

ʉʘʤʳʡ ʥʠʟʢʠʡ ʙʘʣʣ ʫ ʙʫʣʦʯʝʢ ʧʦʜ ʥʦʤʝʨʦʤ 2 (ʇʨʠʧʨʘʚʳʯ) ʩʦʩʪʘʚʠʣ 4,5 ʟʘ ʩʯʝʪ 
ʩʥʠʞʝʥʠʷ   ʥʘ 1 ʙʘʣʣ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ  ʧʦʨʠʩʪʦʩʪʴ, ʮʚʝʪ, ʚʢʫʩ, ʟʘʧʘʭ. ʇʦʢʘʟʘʪʝʣʴ 
ʧʦʨʠʩʪʦʩʪʠ ʨʘʚʝʥ 5 ʙʘʣʣʘʤ  ʫ ʦʙʨʘʟʮʦʚ 1, 3, 4,5 ʠ  ʭʘʨʘʢʪʝʨʠʟʫʝʪ  ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʫʢʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʟʨʳʭʣʠʪʝʣʷ. 
ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʱʝʡ ʜʝʬʦʨʤʘʮʠʠ ʩʞʘʪʠʷ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 
 
 

                                         

                                         5                   4               3                2                  1 
ʆʙʨʘʟʮʳ ʙʫʣʦʯʝʢ 

 
ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʩʚʝʞʝʩʪʠ ʙʫʣʦʯʝʢ  ʯʝʨʝʟ 2ʯ.,16ʯ, 24 ʯ, 48 ʯ. 

 
ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʠʜʘ ʨʘʟʨʳʭʣʠʪʝʣʷ ʥʘ ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʝʥʠʷ 

ʩʚʝʞʝʩʪʠ ʙʫʣʦʯʝʢ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʧʨʠʙʦʨʝ ʧʝʥʝʪʨʦʤʝʪʨʝ ɸʇ-4/2 ʯʝʨʝʟ 2,1 6, 24 ʠ 48 

ʯʘʩʦʚ ʧʦʩʣʝ ʚʳʧʝʯʢʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʦʢʘʟʘʣʘʩʴ ʫ ʦʙʨʘʟʮʘ ʧʦʜ 
ʥʦʤʝʨʦʤ 5 (Dr. Oetker).  ʋ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʦʙʱʘʷ ʜʝʬʦʨʤʘʮʠʷ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʚʳʩʦʢʘʷ (100 

ʝʜ.ʧʨʠʙʦʨʘ ɸʇ),  ʫʤʝʥʴʰʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ ʦʩʪʘʝʪʩʷ 
ʚʳʩʦʢʦʡ ʜʘʞʝ ʯʝʨʝʟ 48 ʯʘʩʦʚ ʭʨʘʥʝʥʠʷ. ʍʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʫ 
ʦʙʨʘʟʮʘ ʧʦʜ ʥʦʤʝʨʦʤ  3 (Royal Food). ʆʙʱʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʞʘʪʠʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 95ʜʦ 58 

ʝʜ.ʧʨʠʙʦʨʘ ɸʇ. 
ɺʳʚʦʜʳ 

ʀʟ ʧʷʪʠ ʦʙʨʘʟʮʦʚ ʨʘʟʨʳʭʣʠʪʝʣʝʡ ʣʫʯʰʠʤ ʦʢʘʟʘʣʩʷ ʨʘʟʨʳʭʣʠʪʝʣʴ  ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ 
ʚʭʦʜʷʪ ʜʚʝ ʢʠʩʣʳʝ ʩʦʣʠ (ʫʛʣʝʢʠʩʣʳʡ ʘʤʤʦʥʠʡ,  ʚʠʥʥʦʢʘʤʝʥʥʘʷ ʩʦʣʴ)- ʨʘʟʨʳʭʣʠʪʝʣʴ ʬʠʨʤʳ 
Dr. Oetker. ɺ ʮʝʣʦʤ, ʭʠʤʠʯʝʩʢʠʝ ʨʘʟʨʳʭʣʠʪʝʣʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʥʷʪʠʶ ʪʝʩʪʘ, ʙʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʚʳʧʝʢʘʝʤʳʝ ʠʟʜʝʣʠʷ ʤʷʛʢʠʝ, ʥʝʞʥʳʝ, ʚʢʫʩʥʳʝ. 

ʆ
ʙ
ʱ
ʘ
ʷ
 
ʜ
ʝ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʷ
 

ʩ
ʞ
ʘ
ʪ
ʠ
ʷ
,
 
ʝ
ʜ
.
 
ʧ
ʨ
ʠ
ʙ
ʦ
ʨ
ʘ
 

ɸ
ʇ
 

        

100 

87 
95 

85 
80 

0

20

40

60

80

100

120

2

16

24

48



 

28 
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ʋɼʂ 631.87(574) 

 

ʅɽʆɹʍʆɼʀʄʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ  ɹʀʆɻʋʄʋʉɸ ɺ ʂɸɿɸʍʉʊɸʅɽ 

 

ʉʫʣʪʘʥʦʚʘ ʂ.ʄ., ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɸʛʨʦʥʦʤʠʷè 

ʊʣʝʫʣʝʥʦʚ ʂ.ʂ., ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɸʛʨʦʥʦʤʠʷè 
ʐʤʠʜʪ ɺ.ɸ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ 

ʂʦʩʪʘʥʘʡʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 ʠʤʝʥʠ ɸ.ɹʘʡʪʫʨʩʳʥʦʚʘ, ʛ. ʂʦʩʪʘʥʘʡ 
 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʤʘץʘʣʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʨʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʙʠʦʛʫʤʫʩ 

ʦʨʛʘʥʠʢʘʣʳץ ʪʳשʘʡʪץʳʰʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʳ, ʩʦʥʜʘʡ-ʘץ ʙʘʩץʘ ʜʘ ʦʨʛʘʥʠʢʘʣʳץ ʪʳשʘʡʪץʳʰʪʘʨʳʥʳש 

ʧʘʡʜʘʣʘʥʫʜʘסʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫ ʪʫʨʘʣʳ ʩײʨʘץʪʘʨ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ï ʙʠʦʛʫʤʫʩʘ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

Abstract. In that article was discussed questions about effective using ecological clean organic fertilizer-

biogumus, so the main purpose of that action is the high harvest of agriculture, and then comparison with revealivg of 

other organic fertilizer. 

 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ɺʝʨʤʠʢʫʣʴʪʫʨʘʩʳ, ʙʠʦʪʳשʘʡʪץʳʰ,  ʙʠʦʛʫʤʫʩ ץʦʣʜʘʥʫ ᴅʩʝʨʽ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʝʨʤʠʢʫʣʴʪʫʨʘ, ʙʠʦʫʜʦʙʨʝʥʠʝ, ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʛʫʤʫʩʘ. 

Key words: Vermiculture, biofertilizer, the effect from biogumus using. 

 

ɺʚʝʜʝʥʠʝ 

ɺʝʨʤʠʢʫʣʴʪʫʨʘ ï ʵʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʤʝʪʦʜ 
ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʧʫʪʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʠʭ ʜʦʞʜʝʚʳʤʠ 
ʯʝʨʚʷʤʠ. ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ʩʧʦʩʦʙʥʳ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʙʠʦʫʜʦʙʨʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ 
ʦʧʘʩʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚʝʨʤʠʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ 
ʙʝʟʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʣʫʯʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʫʜʦʙʨʝʥʠʝ ï 
ʙʠʦʛʫʤʫʩ ï ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ, ʢʘʣʠʷ, ʬʦʩʬʦʨʘ, ʢʘʣʴʮʠʷ, ʦʙʦʛʘʱʝʥʥʦʝ ʤʘʢʨʦ- 

ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʬʝʨʤʝʥʪʘʤʠ, ʘʢʪʠʚʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ, ʩ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠʝʤ 
ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ. 

ɹʠʦʛʫʤʫʩ ʧʦʚʳʰʘʝʪ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ ʧʦʯʚʳ ʠ ʝʝ ʜʝʪʦʢʩʠʢʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, 
ʫʩʢʦʨʷʝʪ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʟʝʨʥʦʚʳʭ, ʦʚʦʱʥʳʭ ʠ ʮʚʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʚʳʰʘʝʪ 
ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ, ʦʩʦʙʝʥʥʦ ʚ ʩʪʨʝʩʩʦʚʳʭ 
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ʩʠʪʫʘʮʠʷʭ. ʇʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʢʠʰʝʯʥʠʢʝ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 
ʫʥʠʯʪʦʞʘʶʪʩʷ ʛʠʬʳ ʠ ʩʧʦʨʳ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʙʘʢʪʝʨʠʡ, ʧʦʵʪʦʤʫ ʚ ʙʠʦʛʫʤʫʩʝ 
ʦʪʩʫʪʩʪʚʫʶʪ ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ 

ʠ ʙʝʟʦʧʘʩʥʫʶ ʧʨʦʜʫʢʮʠʶ [1]. 
ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʭʦʜʠʪʩʷ ʦʢʦʣʦ 43 
ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʦʪʭʦʜʦʚ. ʀʤʝʥʥʦ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ 
ʪʝʤ.  

ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʦʙʱʠʡ ʦʙʲʝʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʤʫʩʦʨʘ (ʦʬʠʮʠʘʣʴʥʦ - ʪʚʝʨʜʳʝ 
ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ) ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 100 ʤʣʥ ʪʦʥʥ. ʇʨʠ ʵʪʦʤ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ 

ʠʩʯʠʩʣʷʝʪʩʷ ʚ ʦʙʲʝʤʝ 5-6 ʤʣʥ ʪʦʥʥ.  
ʊʦʣʴʢʦ ʚ ʂʦʩʪʘʥʘʝ ʢʦʤʤʫʥʘʣʴʱʠʢʠ ʠʟ ʊʆʆ çʊʘʟʘʣʳʢ-2012è ʟʘ 2015 ʛʦʜ ʚʳʚʝʟʣʠ  ʥʘ 

ʉʝʚʝʨʥʳʡ ʧʦʣʠʛʦʥ ʩʚʳʰʝ 140 ʪʳʩ. ʪʦʥʥ ʦʪʭʦʜʦʚ.  

ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʚʝʨʤʠʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ - ʩʳʨʴʝʤ  ʤʦʛʫʪ ʩʪʘʪʴ ʣʶʙʳʝ 
ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʦʪ ʢʘʨʪʦʥʘ, ʦʬʠʩʥʦʡ ʙʫʤʘʛʠ ʠ ʦʧʘʚʰʝʡ ʣʠʩʪʚʳ ʜʦ ʨʝʩʪʦʨʘʥʥʳʭ 

ʦʙʲʝʜʢʦʚ. ɽʩʪʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʯʝʨʚʷʤʠ ʠʣʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ 
ʢʦʣʣʝʢʪʦʨʦʚ.  

ʇʦʣʫʯʝʥʥʳʡ ʙʠʦʢʦʤʧʦʩʪ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤ, ʦʥ ʥʝ ʦʙʣʘʜʘʝʪ ʥʝʧʨʠʷʪʥʳʤ 

ʟʘʧʘʭʦʤ ʠ ʥʝ ʥʝʩʝʪ ʚ ʩʝʙʝ ʧʘʪʦʛʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ. ʋʨʙʘʥʠʟʘʮʠʷ ʛʦʨʦʜʦʚ ʦʙʣʘʩʪʠ ʜʘʝʪ 
ʟʥʘʯʠʪʝʣʴʥʫʶ ʤʘʩʩʫ ʦʪʭʦʜʦʚ, ʩʦʩʪʦʷʱʠʭ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʛʦ ʠʣʘ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʛʦʨʦʜʩʢʠʝ ʩʪʦʯʥʳʝ 
ʚʦʜr.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʭʦʜʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ.  
ɺ ʢʘʞʜʦʤ ʛʦʨʦʜʝ ʜʦ 30% ʦʪʭʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʨʛʘʥʠʢʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʢʦʨʤʦʤ ʜʣʷ ʯʝʨʚʷ, ʥʦ ʵʪʠʤ ʥʠʢʪʦ ʥʝ ʟʘʥʠʤʘʝʪʩʷ, ʭʦʪʷ ʜʣʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʙ ʦʨʛʘʥʠʟʘʮʠʷ 
ʧʦʜʦʙʥʳʭ ʭʦʟʷʡʩʪʚ ʚʦ ʤʥʦʛʦʤ ʨʝʰʠʣʘ ʙʳ ʧʨʦʙʣʝʤʫ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ʚ 
ʂʦʩʪʘʥʘʝ ʜʦʚʦʣʴʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. 

ʅʘ ʧʨʦʩʪʦʨʘʭ ʉʅɻ, ʢʘʢ ʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʯʝʨʚʝʡ ʥʘʭʦʜʠʪʩʷ ʚ 
ʟʘʯʘʪʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʭʦʪʷ ʠʤʝʝʪ ʛʨʦʤʘʜʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ 

ʜʘʥʥʳʡ ʙʠʟʥʝʩ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʶʛʝ ʩʪʨʘʥʳ, ʚ ʦʩʥʦʚʥʦʤ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʠ ʖʞʥʦ-
ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʞʝ ʚ ʇʘʚʣʦʜʘʨʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ 
ʉ.ʊʦʨʘʡʛʳʨʦʚʘ [5]. 

ɺ ʩʝʚʝʨʥʦʤ ʘʛʨʘʨʥʦʤ ʨʝʛʠʦʥʝ ʙʳʣʦ ʙʳ ʧʝʨʩʧʝʢʪʠʚʥʦ ʩʦʟʜʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ 
ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʙʠʦʛʫʤʫʩʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʝʨʤʠʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ.  
ɼʣʷ ʵʪʦʛʦ ʝʩʪʴ ʠʩʭʦʜʥʦʝ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʣʘʪʥʦʝ ʩʳʨʴʝ ʠ ʙʦʣʴʰʦʡ ʨʳʥʦʢ ʩʙʳʪʘ ʚ 

ʚʠʜʝ ʊʆʆ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʟʝʨʥʦʚʳʭ ʠ ʦʚʦʱʝʡ, ʩʘʜʦʚʦ-ʜʘʯʥʳʭ ʦʙʱʝʩʪʚ ʠ 

ʪʝʧʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ. ɼʘ ʠ ʩʘʤʠ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʣʠ ʙʳ ʧʨʦʠʟʚʦʜʠʪʴ ʜʣʷ ʩʚʦʠʭ ʮʝʣʝʡ 
ʵʪʦ ʮʝʥʥʦʝ ʫʜʦʙʨʝʥʠʝ. 

ʅʦ ʩʘʤʳʤ ʣʶʙʠʤʳʤ ʙʣʶʜʦʤ ʜʣʷ ʯʝʨʚʝʡ ʷʚʣʷʝʪʩʷ ʚʩʝ ʞʝ ʦʙʳʢʥʦʚʝʥʥʳʡ ʥʘʚʦʟ. ɺ 
ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʣʦʞʝʥʠʷ ʠʟ ʥʘʚʦʟʘ ʘʢʪʠʚʥʦ ʚʳʜʝʣʷʝʪʩʷ ʘʟʦʪ ʚ ʚʠʜʝ ʘʤʤʠʘʢʘ, ʠ ʯʝʨʚʠ ʚ 
ʪʘʢʦʡ ʩʨʝʜʝ ʧʨʦʩʪʦ ʧʦʛʠʙʥʫʪ.  

ʇʦʵʪʦʤʫ ʥʘʚʦʟ ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʧʦʩʪʠʨʦʚʘʪʴ, ʜʣʷ ʯʝʛʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 
ʪʨʝʙʫʝʪʩʷ ʦʪ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʜʦ ʛʦʜʘ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ (ʨʘʟʣʦʞʝʥʠʷ ʩʣʦʞʥʳʭ 
ʙʝʣʢʦʚ, ʢʨʘʭʤʘʣʦʚ, ʩʘʭʘʨʦʚ) ʧʦʟʚʦʣʷʶʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʦʢʨʘʪʠʪʴ ʜʦ ʥʝʜʝʣʠ. 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ʥʘʚʦʟ ʷʚʣʷʝʪʩʷ ʥʝ ʩʘʤʳʤ ʣʫʯʰʠʤ ʚʠʜʦʤ ʫʜʦʙʨʝʥʠʷ. ʇʨʦʚʝʜʸʤ 

ʥʝʙʦʣʴʰʦʝ ʩʨʘʚʥʝʥʠʝ ʥʘʚʦʟʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ï ʙʠʦʛʫʤʫʩʘ ʚ 
ʪʘʙʣʠʮʝ 1. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ  ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʛʫʤʫʩʘ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʧʨʠʤʝʥʝʥʠʝ ʥʘʚʦʟʘ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ.  
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ʊʘʙʣʠʮʘ 1 - ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʥʘʚʦʟʫ ʠ ʙʠʦʛʫʤʫʩʫ 

ʇʦʢʘʟʘʪʝʣʠ ʅʘʚʦʟ ɹʠʦʛʫʤʫʩ 

ʉʝʤʝʥʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ɼʘ ʅʝʪ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ ʅʝʪ ɼʘ 

ʅʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ɼʘ ʅʝʪ 

ʅʦʨʤʘ ʚʥʝʩʝʥʠʷ ʥʘ 100ʤĮ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʫʨʦʞʘʷ 600 ï 900 ʢʛ. 50 -90 ʢʛ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʨʝʧʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ ʅʝʪ ɼʘ 

ʉʧʦʩʦʙʥʦʩʪʴ ʩʚʷʟʳʚʘʪʴ ʚ ʧʦʯʚʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ 

ʨʘʜʠʦʥʫʢʣʠʜʳ 
ʅʝʪ ɼʘ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ ʧʨʦʜʫʢʮʠʠ, ʚʳʨʘʱʝʥʥʦʡ ʥʘ ʜʘʥʥʦʤ 

ʫʜʦʙʨʝʥʠʠ 
ʅʝʪ ɼʘ 

ɿʘʧʘʭ ɼʘ ʅʝʪ 

ɹʝʟʚʨʝʜʥʦʩʪʴ ʜʣʷ ʧʦʯʚʳ ʅʝʪ ɼʘ 

ʂʦʤʧʦʥʝʥʪ ʜʣʷ ʧʦʯʚʦʛʨʫʥʪʘ ʅʝʪ ɼʘ 

ʇʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʮʚʝʪʦʚʦʜʩʪʚʘ ʅʝʪ ɼʘ 

ʇʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʛʘʟʦʥʦʚ ʅʝʪ ɼʘ 

 
ʂʨʦʤʝ ʪʦʛʦ, ʙʠʦʛʫʤʫʩ ʦʙʣʘʜʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

ʚʦʜʦʧʨʦʯʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ (95- 97 %) ʠ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʴʶ (200-250 %). ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʢʘʢ ʧʨʝʢʨʘʩʥʳʡ ʤʝʣʠʦʨʘʥʪ ʠ ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʴ. 

ʆʮʝʥʢʘ ʜʝʡʩʪʚʠʷ ʙʠʦʛʫʤʫʩʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ (ʧʝʨʝʛʥʦʝʤ ʠ 
ʪʦʨʬʦʤ) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʠʦʛʫʤʫʩ ʥʝ ʪʦʣʴʢʦ ʩ ʫʩʧʝʭʦʤ ʠʭ ʟʘʤʝʥʷʝʪ, ʥʦ ʠ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ.  

ʊʘʢ, ʜʦʙʘʚʣʝʥʠʝ ʙʠʦʛʫʤʫʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʝʛʥʦʝʤ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡ ʩʚʝʢʣʳ ʥʘ 
27 %, ʢʘʨʪʦʬʝʣʷ ï  ʥʘ 19,7 %, ʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʦʨʬʦʤ ï ʥʘ 15 %. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʠʦʛʫʤʫʩʘ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 
ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, 
ʢʘʣʠʷ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ), ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʦʪʩʫʪʩʪʚʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, 

ʧʝʩʪʠʮʠʜʦʚ), ʤʘʣʳʝ ʜʦʟʳ ʚʥʝʩʝʥʠʷ (ʙʠʦʛʫʤʫʩ ï ʦʪ 3,0 ʜʦ 10 ʪ/ʛʘ, ʩʫʧʝʨʫʜʦʙʨʝʥʠʷ ï ʦʪ 0,5 ʜʦ 
2,0 ʪ/ʛʘ ʜʣʷ ʟʝʨʥʦʚʳʭ ʠ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ ʠ ʜʦ 3,0 ʪ/ʛʘ ï ʜʣʷ ʢʘʨʪʦʬʝʣʷ).  

ʕʪʠ ʠ ʜʨʫʛʠʝ ʢʘʯʝʩʪʚʘ ʂʆʋ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʧʦ 
ʜʘʥʥʳʤ ɹʦʥʜʘʨʝʥʢʦ ɸ.ʄ. , ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 [2]. 

 

ʊʘʙʣʠʮʘ 2 - ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʇʦʢʘʟʘʪʝʣʠ 
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1. ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, % 18-20 40-45 18-25 20-30 

2. ɺʦʜʘ, % 70-80 50-55 60-70 40-75 

3. ʉʝʤʝʥʘ ʩʦʨʥʷʢʦʚ, ʪʳʩ. ʰʪ./ʢʛ 1-7 0,1-1 ɽʩʪʴ - 

4. ʇʦʩʣʝʜʝʡʩʪʚʠʝ, ʣʝʪ 3-4 2-3 3-4 5-6 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ ʥʘʤ, ʯʪʦ ʙʠʦʛʫʤʫʩ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʚ ʧʨʠʤʝʥʝʥʠʠ, 
ʪ.ʢ. ʚ ʥʝʤ ʦʪʩʫʪʩʪʚʫʶʪ ʩʦʨʥʷʢʠ ʠ ʝʛʦ ʜʝʡʩʪʚʠʝ ʧʨʦʣʦʥʛʠʨʦʚʘʥʦ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ, 

ʯʝʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʘʚʦʟʘ ʂʈʉ, ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ, ʢʦʤʧʦʩʪʘ. 
ʆʪʟʳʚʯʠʚʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʥʘ ʨʘʟʥʳʝ ʜʦʟʳ ʙʠʦʛʫʤʫʩʘ ʪʘʢʞʝ 

ʥʝʦʜʠʥʘʢʦʚʘ. ɼʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʙʠʦʛʫʤʫʩʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ 

ʢʫʣʴʪʫʨ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ ɺʅʀʀ ʫʜʦʙʨʝʥʠʡ ʠ 
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ʘʛʨʦʧʦʯʚʦʚʝʜʝʥʠʷ ʠʤ. ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘ ʠ ɻʠʧʨʦʥʠʠʩʝʣʴʭʦʟʘ ɻ.ɽ. ʄʝʨʟʣʦʡ, ʀ.ɸ. 
ʅʝʩʪʝʨʦʚʠʯʘ, ɺ.ʉ. ɼʘʥʠʣʢʠʥʦʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3 [3]. 

 

ʊʘʙʣʠʮʘ 3 - ɺʣʠʷʥʠʝ ʙʠʦʛʫʤʫʩʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ 

ʂʫʣʴʪʫʨʘ 
ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ ʚʥʝʩʝʥʠʷ 

ʙʠʦʛʫʤʫʩʘ, ʮ/ʛʘ 

5 ʪ/ʛʘ 10 ʪ/ʛʘ 15 ʪ/ʛʘ 20 ʪ/ʛʘ 

ɿʝʨʥʦʚʳʝ (ʦʟ. ʧʰʝʥʠʮʘ) 1,1 3,1 4,2 4,6 

ʂʫʢʫʨʫʟʘ (ʥʘ ʟ/ʢ) 73 153 251 267 

ʂʘʨʪʦʬʝʣʴ 8 30 68 81 

 
ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʜʦʟ ʚʥʝʩʝʥʠʷ 

ʙʠʦʛʫʤʫʩʘ ʥʘ 5 ʪ/ʛʘ ʧʦʜ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʢʫʢʫʨʫʟʫ ʠ ʢʘʨʪʦʬʝʣʴ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʚ 

ʧʨʠʙʘʚʢʝ ʫʨʦʞʘʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʣʴʭʦʟ ʢʫʣʴʪʫʨ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʛʫʤʫʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʠʤʠ ʜʘʥʥʳʤʠ: 

- ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 35-75 %; 

- ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʠʦʛʫʤʫʩʘ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ (ʚ ʪʝʯʝʥʠʝ 2-
3 ʩʝʟʦʥʦʚ) ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʷʜʦʭʠʤʠʢʘʪʦʚ; 

- ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʛʫʤʫʩʘ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʝʤ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ; 

- ʧʨʦʜʫʢʮʠʷ ʚʳʨʘʩʪʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʘʷ, ʩ ʦʪʤʝʥʥʳʤʠ ʚʢʫʩʦʚʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ, ʠʤʝʶʱʘʷ ʦʪʣʠʯʥʳʡ ʪʦʚʘʨʥʳʡ ʚʠʜ, ʣʝʞʢʘʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ; 

- ʮʚʝʪʳ ʧʨʠʦʙʨʝʪʘʶʪ ʙʦʣʝʝ ʷʨʢʫʶ ʦʢʨʘʩʢʫ ʠ ʘʨʦʤʘʪ; 

- ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʧʨʠʤʝʥʝʥʠʠ (ʥʝ ʤʝʥʝʝ 0,5 ʢʛ ʥʘ 1 ʤ2) ʩʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ, ʦʚʦʱʝʡ, 
ʷʛʦʜ ʫʩʢʦʨʷʝʪʩʷ ʥʘ 2-3 ʥʝʜʝʣʠ; 

- ʫʣʫʯʰʘʶʪʩʷ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʋʩʠʣʠʚʘʝʪʩʷ 
ʩʠʥʪʝʟ ʧʠʪʘʪʝʣʴʥʦ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ: ʩʘʭʘʨʦʚ, ʢʨʘʭʤʘʣʘ, ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. ɼʦ 50% 

ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʩʚʝʞʝʡ ʧʨʦʜʫʢʮʠʠ; 

- ʙʠʦʛʫʤʫʩ ʦʙʣʘʜʘʝʪ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʦʪʣʠʯʘʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʯʠʩʪʦʪʦʡ, ʪʘʢ ʢʘʢ ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʨʪʦʬʝʣʴ ʤʝʥʴʰʝ ʧʦʨʘʞʘʝʪʩʷ ʧʨʦʚʦʣʦʯʥʠʢʦʤ ʠ 
ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ; 

- ʦʥ ʥʝ ʟʘʩʦʨʷʝʪ ʧʦʯʚʫ, ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʥʝʪ ʩʝʤʷʥ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ; 

- ʚ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ ʛʫʤʫʩʘ ʠ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʳ,  ʝʛʦ 

ʪʨʝʙʫʝʪʩʷ 60-100 ʢʛ ʥʘ 100 ʤĮ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʝʨʝʛʥʦʷ ʥʘ 100 ʤĮ ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ 600 ï 
800 ʢʛ ʭʦʪʷ ʙʳ ʨʘʟ ʚ ʜʚʘ ʛʦʜʘ, ʪ.ʝ. ʦʙʲʝʤ ʚ 10 ʨʘʟ ʤʝʥʴʰʝ ʥʘʚʦʟʘ;  

- ʩʪʦ ʢʠʣʦʛʨʘʤʤʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʙʠʦʛʫʤʫʩʘ ʩʪʦʷʪ ʦʢʦʣʦ 12000 ʪʛ/ʢʛ 

ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʘʚʦʟʘ, ʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʣʴʰʝ, ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʜʦʙʥʝʡ, ʠ ʜʝʡʩʪʚʠʝ ʝʛʦ 
ʧʨʦʣʦʥʛʠʨʦʚʘʥʦ ʥʘ 3-5  ʣʝʪ. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʛʫʤʫʩʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ, ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʛʫʤʫʩʘ ʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 
ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʨʦʩʪʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ɹʠʦʛʫʤʫʩ ʫʣʫʯʰʘʝʪ ʧʣʦʜʦʨʦʜʠʝ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʠ ʫʤʝʥʴʰʘʝʪ 
ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʝʤʝʥʘʤʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʊʝʤʘ ʚʝʨʤʠʢʫʣʴʪʫʨʳ ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʠʜʝʡ ʠ ʧʨʦʙʣʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ 
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ʩʨʝʜʳ ʠʣʠ ʩʘʥʠʪʘʨʠʠ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʜʦʣʞʥʘ ʩʪʘʪʴ ʪʝʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 
ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʦʯʠʩʪʠʪʴ ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʜʫ, ʟʝʤʣʶ ʠ ʚʦʟʜʫʭ. 
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ʇʋʊʀ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʉɸʅʀʊɸʈʅʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʅɸ ʇʈɽɼʇʈʀʗʊʀʀ  

ɸʆ çɹɸʗʅ ʉʋʃʋè 

 

ʐʫʤʢʦʚʘ ʖ.ɸ.- ʤʘʛʠʩʪʨʘʥʪ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ. 
ɹʘʡʪʫʨʩʳʥʦʚʘ 

ʑʝʨʙʘʢʦʚ ɸ.ʄ. ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ, ʛ. ʂʦʩʪʘʥʘʡ 
 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʤʘץʘʣʘʜʘ ʢᴅʩʽʧʦʨʳʥʥʳש ʘʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʛʽ ʅɸʉʉʈ 

ʞװʡʝʩʽʥ ʝʥʛʽʟʫ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ʩʘʥʠʪʘʨʣʳץ ʤʝʤʣʝʢʝʪʪʽץ שʘʤʪʘʤʘʩʳʟ ʝʪʫ ץʘסʠʜʘʪʪʘʨʳʥʘ ʥʝʛʽʟʜʝʣʝʜʽ ʞװʡʝʩʽ 

ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ ʢᴇʨʩʝʪʝʜʽ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʪʨʘʞʘʝʪʩʷ,  ʯʪʦ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʅɸʉʉʈ  ʠ 

ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

Abstract. This article reflects the quality and safety of food products in the enterprise is ensured by 

compliance with the requirements of the system based on the principles of HACCP system implementation and 

maintenance of sanitary state of production. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʩʘʧʘʩʳʥʘ, ץʘʫʽʧʩʽʟʜʽʛʽʥʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽ, ʅɸʉʉʈ, ʩʘʥʠʪʘʨʣʳץ ʞᴅʥʝ 

ʛʠʛʠʝʥʘʣʳץ ʰʘʨʘʣʘʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʅɸʉʉʈ, ʩʘʥʠʪʘʨʥʦ- 

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ.  

Key words: quality, safety, microbiological safety, HACCP, sanitary and hygienic measures. 

 

ɺʚʝʜʝʥʠʝ  
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʅɸʉʉʈ. ʅɸʉʉʈ (ʘʥʛʣ. Hazard Analysis and Critical Control Points (HACCP) ð 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ) ï ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʦʮʝʥʢʠ ʠ 
ʢʦʥʪʨʦʣʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ, ʫʛʨʦʞʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. [1] 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ  
ʉʦʛʣʘʩʥʦ ʊʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʣʘʤʝʥʪʫ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ è, ʚʩʪʫʧʠʚʰʝʤʫ ʚ ʩʠʣʫ ʩ 1 ʠʶʣʷ 2013, ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʠ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʜʫʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ: 

1. ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 
2. ɺʳʙʦʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʧʦʪʦʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʵʪʘʧʦʚ. 
4. ʂʦʥʪʨʦʣʴ ʟʘ ʩʳʨʴʝʤ, ʫʧʘʢʦʚʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʝʡ. 
5. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ. 
6. ʉʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʚʦʟʢʠ ʧʨʦʜʫʢʮʠʠ. 

7. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 
ʠʥʚʝʥʪʘʨʷ  ʚ ʥʘʜʣʝʞʘʱʝʤ ʩʘʥʠʪʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠʩʢʣʶʯʘʶʱʠʤ ʟʘʛʨʷʟʥʝʥʠʝ ʧʠʱʝʚʦʡ 
ʧʨʦʜʫʢʮʠʠ. 

8. ʆʙʝʩʧʝʯʝʥʠʝ ʩʦʙʣʶʜʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʘʚʠʣ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ. 
9. ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʚʳʙʦʨ ʩʧʦʩʦʙʦʚ ʫʙʦʨʢʠ, ʤʦʡʢʠ, ʜʝʟʠʥʬʝʢʮʠʠ ʠ 

ʜʝʨʘʪʠʟʘʮʠʠ ʧʦʤʝʱʝʥʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʚʝʥʪʘʨʷ. 
10. ɺʝʜʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʡ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʠʟʚʝʜʝʥʥʦʡ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

11. ʇʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. [2] 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʠʩʪʝʤʘ ʅɸʉʉʈ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʢʘʞʜʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʝʤʠ ʦʩʥʦʚʥʳʭ  ʧʨʠʥʮʠʧʦʚ: 

1. ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʨʠʩʢʦʚ.  

ɸʥʘʣʠʟ ʨʠʩʢʘ ʩʦʩʪʦʠʪ ʠʟ ʝʛʦ ʦʮʝʥʢʠ, ʫʧʨʘʚʣʝʥʠʷ ʠʤ ʥʘ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʵʪʘʧʝ ʠ ʦʮʝʥʢʠ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʨʠʩʢʘ ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ. ɺʩʝ ʠʟʚʝʩʪʥʳʝ ʨʠʩʢʠ ʜʝʣʷʪ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ. 
2. ɺʳʷʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. 
 ʂʨʠʪʠʯʝʩʢʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʪʦʯʢʘ (ʂʂʊ) ï ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʧʘʩʥʦʛʦ ʬʘʢʪʦʨʘ ʠ (ʠʣʠ) ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʦʤ. 3. ʋʩʪʘʥʦʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ 
ʧʨʝʜʝʣʦʚ. 

 ʂʨʠʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ï ʵʪʦ ʢʨʠʪʝʨʠʡ, ʨʘʟʜʝʣʷʶʱʠʡ ʜʦʧʫʩʪʠʤʳʝ ʠ ʥʝʜʦʧʫʩʪʠʤʳʝ 
ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʚʝʣʠʯʠʥʳ. ʉ ʢʨʠʪʠʯʝʩʢʠʤʠ ʧʨʝʜʝʣʘʤʠ ʚʧʣʦʪʥʫʶ 
ʩʚʷʟʘʥʳ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʧʘʩʥʦʛʦ ʬʘʢʪʦʨʘ. ʇʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʜʝʡʩʪʚʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʪʨʦʣʷ.      

4.  ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ. 
ʄʦʥʠʪʦʨʠʥʛ ï ʧʨʦʚʝʜʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠʣʠ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʩ ʮʝʣʴʶ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠʭ ʚʳʭʦʜʘ ʟʘ 

ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 
ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʜʝʡʩʪʚʠʡ. 

5. ʈʘʟʨʘʙʦʪʢʘ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ. 
ɼʣʷ ʢʘʞʜʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʳ ʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ, ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ 

ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ. 
6. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʚʩʝʭ ʩʪʘʜʠʡ ʠ ʧʨʦʮʝʜʫʨ.  

ʉʠʩʪʝʤʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʪʝ, ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʧʨʦʠʟʚʦʜʩʪʚʝ, ʨʘʙʦʯʠʝ ʣʠʩʪʳ ʍɸʉʉʇ, ʧʨʦʮʝʜʫʨʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʪ. ʜ. 

https://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D1%80%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%82%D0%BE%D1%87%D0%BA%D0%B8&action=edit&redlink=1
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 7. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʜʫʨ ʧʨʦʚʝʨʢʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ; 
ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʘ ʍɸʉʉʇ ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʠʩʪʫʧʘʝʪ ʢ 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʨʦʮʝʜʫʨ ʧʨʦʚʝʨʢʠ ʚ ʧʨʦʮʝʩʩʝ ʚʩʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. [3] 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅɸʉʉʈ ʚ ʂʂʊ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʩʷ ʨʝʛʫʣʷʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʤʦʞʥʦʛʦ ʨʠʩʢʘ, ʥʦ ʧʦʣʥʦʮʝʥʥʳʡ 

ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥ, ʪʘʢ ʢʘʢ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʟʘʥʠʤʘʶʪ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʠ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 
ʧʨʝʚʳʰʘʶʪ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 
ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʠʩʢʦʚ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʂʂʊ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʜʦʢʫʤʝʥʪʦʚ, ʯʪʦ ʥʝʤʘʣʦ ʚʘʞʥʦ ʜʣʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʅɸʉʉʈ. [4] 
ɼʦʣʞʥʦʝ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʇʇʋ). ʕʪʘ ʧʨʦʛʨʘʤʤʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʦʤʧʣʝʢʩ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ 
ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ: ʜʦʣʞʥʦʝ ʩʘʥʠʪʘʨʥʦʡ ʩʦʩʪʦʷʥʠʝ ʧʦʤʝʱʝʥʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʥʚʝʥʪʘʨʷ, ʚʢʣʶʯʘʷ 
ʯʠʩʪʦʪʫ ʠ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʩʦʜʝʨʞʘʥʠʷ ʪʫʘʣʝʪʦʚ ʠ ʨʘʟʜʝʚʘʣʦʢ; ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦ 
ʫʙʦʨʢʝ, ʤʦʡʢʝ, ʜʝʟʠʥʬʝʢʮʠʠ, ʢʫʜʘ ʚʢʣʶʯʝʥʳ ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ ʠ ʟʦʥ, ʯʘʩʪʦʪʘ, ʩʧʦʩʦʙʳ 

ʫʙʦʨʢʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʳʝ  ʤʘʪʝʨʠʘʣʳ; ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʨʦʥʠʢʥʦʚʝʥʠʷ  ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ ʥʘʩʝʢʦʤʳʭ, ʧʪʠʮ, 

ʛʨʳʟʫʥʦʚ ʠ ʜʨʫʛʠʭ ʚʨʝʜʠʪʝʣʝʡ: ʢʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ  ʧʨʘʚʠʣ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ, 
ʚʢʣʶʯʘʷ ʧʨʦʚʝʨʢʫ ʥʘʣʠʯʠʷ ʩʘʥʠʪʘʨʥʳʭ ʢʥʠʞʝʢ, ʨʝʛʫʣʷʨʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ, ʢʦʥʪʨʦʣʴ 
ʟʘ ʨʘʥʘʤʠ ʠ ʠʥʬʝʢʮʠʷʤʠ, ʦʙʫʯʝʥʠʝʤ ʧʝʨʩʦʥʘʣʘ; ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʮʝʜʫʨʦʡ ʤʦʡʢʠ ʨʫʢ 

ʧʝʨʩʦʥʘʣʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʯʘʪʦʢ; ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʦʩʪʘʪʢʘʤʠ ʠ 
ʢʦʥʪʨʦʣʶ ʟʘ ʭʨʘʥʝʥʠʝʤ ʠ ʫʙʦʨʢʦʡ ʦʪʭʦʜʦʚ. [5] 

ɼʣʷ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʧʨʝʜ-
ʧʨʠʷʪʠʷʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʡ. ɼʝʟʠʥʬʝʢʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʥʚʝʥʪʘʨʷ, ʪʘʨʳ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ 

ʧʦʤʝʱʝʥʠʡ ʧʠʱʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʝʨʦʡ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 
ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ɺ ʧʣʘʥʝ 

ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʨʦʢʠ, ʤʝʪʦʜʳ ʠ ʨʝʞʠʤʳ ʜʝʟʠʥʬʝʢʮʠʠ 
ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʧʦʜʩʦʙʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʧʝʮʦʜʝʞʜʳ ʠ 
ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʙʦʨʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ: 
1. ʉʫʭʘʷ ʫʙʦʨʢʘ (ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ) ð ʩʙʦʨ ʤʫʩʦʨʘ ʠ ʦʪʭʦʜʦʚ, ʦʯʠʩʪʢʘ ʩʢʨʝʙʢʘʤʠ 

ʠ ʩʘʣʬʝʪʢʘʤʠ.  
2. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʯʠʩʪʢʘ ð ʦʧʦʣʘʩʢʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʦʜʦʡ (ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 35-45 ÁC) ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʣʘʙʦ ʘʜʛʝʟʠʨʦʚʘʥʥʳʭ (ʧʨʠʢʨʝʧʣʝʥʥʳʭ) ʠ ʨʘʩʪʚʦʨʠʤʳʭ 

ʚ ʚʦʜʝ ʟʘʛʨʷʟʥʝʥʠʡ. 
3. ʆʩʥʦʚʥʘʷ ʦʯʠʩʪʢʘ ð ʫʜʘʣʝʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʟʘʛʨʷʟʥʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʪʚʦʨʦʚ ʧʦʜʭʦʜʷʱʠʭ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ. 
 4. ʆʧʦʣʘʩʢʠʚʘʥʠʝ ð ʫʜʘʣʝʥʠʝ ʦʩʪʘʪʢʦʚ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ ʚʦʜʦʡ ʧʠʪʴʝ-

ʚʦʛʦ ʢʘʯʝʩʪʚʘ. 

 5. ɼʝʟʠʥʬʝʢʮʠʷ ð ʫʥʠʯʪʦʞʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 
ʩʨʝʜʩʪʚ.  

6. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʦʧʦʣʘʩʢʠʚʘʥʠʝ ð ʫʜʘʣʝʥʠʝ ʦʩʪʘʪʢʦʚ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ 
ʚʦʜʦʡ ʧʠʪʴʝʚʦʛʦ ʢʘʯʝʩʪʚʘ.  

7. ʉʫʰʢʘ ð ʫʜʘʣʝʥʠʝ ʚʦʜʳ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʠʩʢʦʚ ʤʠʢʨʦʙʥʦʡ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʠ ʢʦʨʨʦʟʠʠ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 1-ʛʦ ï 4-ʛʦ ʵʪʘʧʦʚ ð ʫʜʘʣʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ, 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʙʠʦʧʣʝʥʦʢ, ʧʦʜʛʦʪʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʢ 

ʜʝʟʠʥʬʝʢʮʠʠ.  
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ʉʆʈ (Cleaning out of place) ð ʜʝʤʦʥʪʘʞ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ, ʟʘʤʘʯʠʚʘʥʠʝ, ʦʯʠʩʪʢʘ 
ʱʝʪʢʘʤʠ/ ʩʘʣʬʝʪʢʘʤʠ. 

ʉʅʈ (Central high pressure cleaning) ð ʦʯʠʩʪʢʘ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ (ʦʪ 15 ʜʦ 120 

ʙʘʨ), ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʫʜʘʣʝʥʠʠ ʟʘʛʨʷʟʥʝʥʠʡ ʧʦʧʝʨʝʯʥʳʤʠ ʩʠʣʘʤʠ ʨʘʩʧʳʣʷʝʤʦʡ ʩʪʨʫʠ 
ʞʠʜʢʦʩʪʠ, ʪʨʝʙʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʚʦʨʦʚ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ.  

CLP (Central low pressure cleaning) ð ʦʯʠʩʪʢʘ ʩ ʜʘʚʣʝʥʠʝʤ ʥʠʞʝ 5 ʙʘʨ, ʪʨʝʙʫʝʪ 
ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʨʘʩʪʚʦʨʘ ʯʠʩʪʷʱʝʛʦ ʩʨʝʜʩʪʚʘ, ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʦʶʱʝʛʦ 
ʩʨʝʜʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ.  

CIP (cleaning-in-place) ð ʤʦʡʢʘ ʢʠʩʣʦʪʥʳʤʠ ʠ ʱʝʣʦʯʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʜʝʟʠʥʬʝʢʮʠʷ, 
ʥʝʡʪʨʘʣʠʟʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʮʠʨʢʫʣʷʮʠʠ ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʠʩʪʝʤʝ ʚ ʟʘʢʨʳʪʦʤ ʢʦʥʪʫʨʝ.  

CFS (Central foaming system) ð ʩʠʩʪʝʤʘ ʧʝʥʥʦʡ ʤʦʡʢʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ 
ʩʘʥʠʪʘʨʥʳʭ ʮʝʣʝʡ; ʫʩʪʦʡʯʠʚʫʶ ʧʝʥʫ ʥʘʥʦʩʷʪ ʥʘ ʚʩʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʜʣʠʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʤʦʶʱʠʤ ʠ/ʠʣʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʩʨʝʜʩʪʚʦʤ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ.  
ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʟʠʥʬʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʚʦʜʠʤʳʭ ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʤʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ 
ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʲʝʢʪʳ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʥʚʝʥʪʘʨʴ, ʨʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ); 
ʫʨʦʚʝʥʴ ʠ ʪʠʧ ʤʠʢʨʦʙʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ; ʚʠʜ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ; ʪʝʤʧʝʨʘʪʫʨʘ; ʨʅ; ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ ʠ ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ. ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʬʘʢʪʦʨ ʧʦʜʙʦʨʘ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʤʦʶʱʠʭ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 
ʩʨʝʜʩʪʚ, ʨʘʟʨʝʰʝʥʥʳʭ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʣʘʛʘʝʤʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ. ɺ ʧʨʦʮʝʩʩʝ ʫʙʦʨʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʳʨʴʷ, ʠʥʚʝʥʪʘʨʷ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʥʚʝʥʪʘʨʴ ʜʣʷ ʫʙʦʨʢʠ ʧʦʤʝʱʝʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʜʝʣʴʥʳʤ, ʤʘʨʢʠʨʦʚʘʥ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘʟʥʘʯʝʥʠʷ ʠʣʠ 
ʦʪʣʠʯʝʥ ʦʪ ʜʨʫʛʦʛʦ ʠʥʚʝʥʪʘʨʷ ʧʦ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ ʠ ʭʨʘʥʠʪʴʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʣʠʙʦ 
ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʳʭ ʤʝʩʪʘʭ.  

ɺʳʚʦʜʳ 
1 ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʳ ʩʘʥʠʪʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣʠ ʵʬʬʝʢʪʠʚʥʳ, ʦʯʝʥʴ ʚʘʞʥʦ 

ʠʤʝʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʠ ʦʙʫʯʝʥʥʳʡ ʧʝʨʩʦʥʘʣ.  
2 ʇʨʠ ʥʝʛʨʘʤʦʪʥʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 

ʧʠʱʝʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʤʠʢʨʦʙʥʦʝ ʦʙʩʝʤʝʥʝʥʠʝ ʧʨʦʜʫʢʮʠʠ, ʝʝ 

ʙʳʩʪʨʘʷ ʧʦʨʯʘ, ʯʪʦ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʥʘ ʩʝʣʝʥʠʷ, ʧʨʠʚʝʩʪʠ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 
ʫʱʝʨʙʫ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʪʝʨʝ ʠʤʠʜʞʘ ʧʨʝʜʧʨʠʷʪʠʷ.  

3 ʆʙʝʩʧʝʯʝʥʠʝ ʞʝ ʜʦʣʞʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚʢʣʶʯʘʝʪ ʨʝʰʝʥʠʝ 
ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʦʙʣʝʤ- ʨʘʟʨʘʙʦʪʢʫ ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʙʲʝʢʪʘʭ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʠ ʨʝʞʠʤʦʚ ʩʘʥʠʪʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
ʜʣʷ ʤʦʡʢʠ ʠ ʜʝʟʠʥʬʝʢʮʠʠ, ʧʦʣʥʦʮʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. [6] 
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ʇʈʆɹʃɽʄʓ ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ʀ ʇʈʆʉʊʆʗ ʊʈɸʂʊʆʈʆɺ ɺ 

ʂʆʉʊɸʅɸʁʉʂʆʁ ʆɹʃɸʉʊʀ 

ɹʘʛʘʥʦʚ ʅ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ɹʝʭʪʦʣʴʜ ʊ.ɻ., ʤʘʛʠʩʪʨ 

ʂʦʩʪʘʥʘʡʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 ʠʤ. ʄ. ɼʫʣʘʪʦʚʘ, ʛ. ʂʦʩʪʘʥʘʡ 

 
ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞװʡʝʩʽʥ ʪʘʣʜʘʫ ײʩʳʥʳʣʘסʘʥ, ʤʘʰʠʥʘʪʨʘʢʪʦʨ 

ʘʛʨʝʛʘʪʪʘʨʜʳש ʞװʨʤʝʡ ʪײʨʳʧ ץʘʣʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʘʟʘʡʪʫ ʞᴅʥʝ ʦʣ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ʪᴅʩʽʣʜʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɾʦסʘʨʳʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʩײʨʘץʪʘʨʜʳ ʰʝʰʫ װʰʽʥ פʦʩʪʘʥʘʡ ʦʙʣʳʩʳʥʳש ʰʘʨʫʘʰʳʣʳץ ʩʫʙʲʝʢʪʽʣʝʨʽʥʝ ʝʛʽʩ 

ʜʘʣʘʩʳʥʜʘסʳ ʞײʤʳʩʪʘʨʳ ʢʝʟʽʥʜʝ ʪʨʘʢʪʦʨʣʘʨʜʳש ʪʦץʪʘʧ ץʘʣʤʘʫʳʥ ʘʟʘʡʪʫ ʤʘץʩʘʪʳʥʜʘ ʞᴇʥʜʝʫ ʰʝʙʝʨʭʘʥʘʩʳʥʳש  

ʞײʤʳʩʢʝʨʣʝʨʽ ʪʦʙʳʥʳש  ʪʨʘʢʪʦʨʣʘʨסʘ ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʧʨʦʮʝʩʽʥ ʝʥʛʽʟʫ ײʩʳʥʳʣʳʧ ʦʪʳʨ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʦʢʘʟʘʥʘ 

ʧʨʦʙʣʝʤʘ ʩʥʠʞʝʥʠʷ ʧʨʦʩʪʦʝʚ ʤʘʰʠʥʦʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʝʝ ʨʝʰʝʥʠʷ.  ɼʣʷ 

ʨʝʰʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʥʝʜʨʠʪʴ 

ʧʨʦʮʝʩʩ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʦʚ ʛʨʫʧʧʦʡ ʨʘʙʦʪʥʠʢʦʚ ʨʝʤʦʥʪʥʳʭ ʤʘʩʪʝʨʩʢʠʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʩʦʢʨʘʪʠʪʴ ʠʭ  ʧʨʦʩʪʦʠ  ʚʦ ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. 

Abstract. The analysis of existing systems of maintenance service is presented the problem of idleness 

declination of machine and tractor units and existing ways of its solving are shown in the article. For the solving of the 

above-mentioned questions it is proposed works for business entities of Kostanay region to introduce process of 

maintenance service of tractors by group of workers of repair shop that will allow reducing their idle times during the 

field. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʜʘʣʘ ʞײʤʳʩʪʘʨʳ, ʪʨʘʢʪʦʨ, ʤʘʰʠʥʦʪʨʘʢʪʦʨʣʳץ ʘʛʨʝʛʘʪ, ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ, 

ʪʨʘʢʪʦʨʣʘʨʜʳש ʙʦʩ ʪײʨʫʳ, ʙʘʧʪʘʫʰʳ ʰʝʙʝʨʣʝʨ, ᴇʥʜʽʨʫ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʽ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ, ʪʨʘʢʪʦʨʘ, ʤʘʰʠʥʦʪʨʘʢʪʦʨʥʳʝ ʘʛʨʝʛʘʪʳ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, 

ʧʨʦʩʪʦʡ ʪʨʘʢʪʦʨʦʚ, ʤʘʩʪʝʨʘ ʥʘʣʘʜʯʠʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʦʜʫʢʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

Key words: field work, tractor, machine-tractor aggregates, maintenance, simple tractors, the master fitters, 

manufacturing, agricultural products  

 

 ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʦʪʪʦʢʘ 

ʥʝ ʪʦʣʴʢʦ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʦ ʠ ʙʦʣʝʝ ʦʧʳʪʥʳʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʠʷ 
ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʠʤ ʥʘʠʙʦʣʝʝ ʛʣʘʚʥʳʤ ʨʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʩʪʦʝʚ ʪʨʘʢʪʦʨʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʦʩʪʘʚʝ ʤʘʰʠʥʥʦ-
ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ [1]. ʉʦʙʣʶʜʝʥʠʝ ʧʣʘʥʦʚʦ-

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 
ʫʢʘʟʘʥʥʫʶ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʪʝʭʥʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʪʨʘʢʪʦʨʦʚ.  

ʆʜʥʘʢʦ ʚʚʠʜʫ ʞʝʩʪʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʦʚ 
ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʠʟʙʝʞʥʳʤʠ ʧʨʦʩʪʦʠ ʪʨʘʢʪʦʨʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ. ʋʢʘʟʘʥʥʳʡ 
ʥʝʜʦʩʪʘʪʦʢ ʫʩʪʨʘʥʷʝʪʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʜʮʠʢʣʦʚʦʛʦ ʤʝʪʦʜʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

[2]. ʅʦ ʦʪʢʘʟ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʙʫʜʝʪ 
ʦʙʫʩʣʘʚʣʠʚʘʪʴ ʧʨʦʩʪʦʠ ʪʨʘʢʪʦʨʦʚ ʥʘ ʫʩʪʨʘʥʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

ɺʦʟʥʠʢʘʶʱʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʨʘʟʨʝʰʘʝʪʩʷ, ʝʩʣʠ ʪʨʘʢʪʦʨʳ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʛʨʫʧʧʦʡ 
ʠʩʧʦʣʥʠʪʝʣʝʡ ʊʆ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʩʪʝʨʦʚ-ʥʘʣʘʜʯʠʢʦʚ ʚ ʧʨʦʚʝʜʝʥʠʠ ʊʆ ʫʯʘʩʪʚʫʶʪ ʨʘʙʦʪʥʠʢʠ ʨʝʤʦʥʪʥʳʭ 

ʤʘʩʪʝʨʩʢʠʭ, ʥʝ ʟʘʥʷʪʳʝ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʨʝʤʦʥʪʥʳʤʠ ʨʘʙʦʪʘʤʠ. 
ʉʥʠʞʝʥʠʝ ʧʨʦʩʪʦʝʚ ʪʨʘʢʪʦʨʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ: ʚʦ-

ʧʝʨʚʳʭ, ʧʝʨʝʭʦʜʦʤ ʦʪ ʧʝʨʠʦʜʠʯʥʦʩʪʠ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʪʨʘʢʪʦʨʦʚ, ʢ 
ʧʝʨʠʦʜʠʯʥʦʩʪʠ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʪʨʘʢʪʦʨʦʚ (ʧʨʠ ʢʘʣʝʥʜʘʨʥʦʤ 
ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ), ʚʦ-ʚʪʦʨʳʭ, ʧʨʦʚʝʜʝʥʠʝʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʪʨʘʢʪʦʨʘ 

ʛʨʫʧʧʦʡ ʤʘʩʪʝʨʦʚ-ʥʘʣʘʜʯʠʢʦʚ. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ 
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ʧʦʩʪʦʷʥʥʦʡ ʟʘʥʷʪʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʨʝʤʦʥʪʥʳʭ ʤʘʩʪʝʨʩʢʠʭ ʥʘ ʨʝʤʦʥʪʝ ʠ ʨʝʛʫʣʠʨʦʚʢʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʛʨʝʛʘʪʦʚ ʠ ʩʠʩʪʝʤ ʪʨʘʢʪʦʨʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ 
ʫʨʦʚʝʥʴ ʧʨʦʩʪʦʝʚ ʥʘ ʫʩʪʨʘʥʝʥʠʠ ʦʪʢʘʟʦʚ. 

 ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

 ʇʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʪʨʘʢʪʦʨʦʚ ʛʨʫʧʧʦʡ ʤʘʩʪʝʨʦʚ-ʥʘʣʘʜʯʠʢʦʚ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʨʫʧʧʳ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚʳʝʟʜʘ ʛʨʫʧʧʳ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʊʆ ʪʨʘʢʪʦʨʦʚ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʦʷ ʪʨʘʢʪʦʨʦʚ ʥʘ ʊʆ. 
ʏʠʩʣʝʥʥʦʩʪʴ ʛʨʫʧʧʳ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʪʨʘʢʪʦʨʦʚ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʥʝʩʢʦʣʴʢʠʤʠ 

ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʦʷ ʪʨʘʢʪʦʨʘ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ. 
ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʚʳʝʟʜʘ ʛʨʫʧʧʳ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʊʆ ʪʨʘʢʪʦʨʦʚ, ʷʚʣʷʶʱʝʡʩʷ 

ʦʩʥʦʚʘʥʠʝʤ ʚʩʝʡ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʧʝʨʚʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ 
ʦʩʥʦʚʝ ʠ ʩ ʫʯʝʪʦʤ ʧʦʩʣʝʜʥʝʡ. 
 ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʪʨʘʢʪʦʨʦʚ.  
ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ, ʩʦʙʣʶʜʘʷ ʧʨʘʚʠʣʘ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʥʷʪʦʡ ʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ.  
 ʇʣʘʥʦʚʦʡ ʝʝ ʥʘʟʳʚʘʶʪ ʧʦʪʦʤʫ, ʯʪʦ ʚʩʝ ʚʠʜʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʚʦʜʷʪ 
ʧʦʩʣʝ ʩʪʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʠʣʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʝʶ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʨʘʙʦʪʢʠ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʧʣʘʥʫ-ʛʨʘʬʠʢʫ.  
 ʇʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʫ ʥʘʟʳʚʘʶʪ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʪʨʦʛʦ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʫʶ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠ ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 
ʢʦʪʦʨʳʝ ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʧʦʚʳʰʝʥʥʳʭ ʠʣʠ 
ʘʚʘʨʠʡʥʳʭ ʠʟʥʦʩʦʚ ʠ ʧʦʣʦʤʦʢ ʜʝʪʘʣʝʡ ʤʘʰʠʥ [3,4]. 

 ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʊʆ ʪʨʘʢʪʦʨʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʩʪʝʨʦʚ-ʥʘʣʘʜʯʠʢʦʚ.  
 ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʭʦʟʷʡʩʪʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʬʘʢʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 
ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʥʦʨʤʘʪʠʚʘʤ. 

ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʥʝʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʘʛʨʝʛʘʪʘʤʠ ʊʆ ʠ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʩʪʦʷ ʪʨʘʢʪʦʨʦʚ ʥʘ ʊʆ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʊʆ ʪʨʘʢʪʦʨʘ (ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ) ʟʘʚʠʩʠʪ ʦʪ 
ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ʊʝʭʥʦʣʦʛʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʤʝʥʷʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʪʨʫʜʘ ʧʨʠ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʪʨʘʢʪʦʨʘ ʠ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʘʷ 
ʪʝʭʥʦʣʦʛʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʊʆ ʪʨʘʢʪʦʨʘ, ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʝʩʧʝʯʝʥʘ ʣʠʰʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʫʥʢʪʝ ʊʆ, ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʥʝʦʙʭʦʜʠʤʳʤʠ 
ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ, ʧʨʠʙʦʨʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ.  

ʆʜʥʘʢʦ ʵʪʦʪ ʩʧʦʩʦʙ ʊʆ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʦʚ ʚʦ 

ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʙʳʪʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʛʦʥʦʤ 
ʪʨʘʢʪʦʨʘ ʥʘ ʊʆ ʠ ʧʨʦʩʪʦʷʤʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚʦ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʪʨʘʢʪʦʨʦʚ.  
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʚʘʨʠʘʥʪʳ 

ʪʝʭʥʦʣʦʛʠʠ ʊʆ ʧʨʠ ʦʜʥʦʤ ʤʘʩʪʝʨʝ-ʥʘʣʘʜʯʠʢʝ ʠ ʪʨʘʢʪʦʨʠʩʪʝ ʤʘʰʠʥʠʩʪʝ (ʨʠʩʫʥʦʢ 1.) 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʘ ʤʦʛʣʘ ʙʳʪʴ ʩʦʢʨʘʱʝʥʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʊʆ ʛʨʫʧʧʦʡ ʤʘʩʪʝʨʦʚ-ʥʘʣʘʜʯʠʢʦʚ, ʦʜʥʘʢʦ ʦʪʩʫʪʩʪʚʫʝʪ ʪʝʭʥʦʣʦʛʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʝʨʘʮʠʡ ʤʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʷʤʠ [4,5]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʇʉ ʊʆ, ʩ ʞʝʩʪʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʝʡ ʧʦ ʧʝʨʠʦʜʠʯʥʦʩʪʠ, ʧʨʠ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʊʆ, 

ʙʫʜʝʪ ʦʙʫʩʣʘʚʣʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʧʨʦʩʪʦʝʚ ʪʨʘʢʪʦʨʦʚ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ ʚʦ ʚʨʝʤʷ 
ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʙʳʪʢʠ. 
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ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʷ ʊʆ ʧʨʠ ʦʜʥʦʤ ʤʘʩʪʝʨʝ-ʥʘʣʘʜʯʠʢʝ ʠ ʪʨʘʢʪʦʨʠʩʪʝ ʤʘʰʠʥʠʩʪʝ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʇʇʉ ʊʆ - ʧʨʦʩʪʦʠ ʪʨʘʢʪʦʨʦʚ ʥʘ ʊʆ 

ʚʦ ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ - ʫʩʪʨʘʥʝʥ ʚ ʧʨʝʜʮʠʢʣʦʚʦʤ ʤʝʪʦʜʝ ʟʘ ʩʯʝʪ ʦʪʢʘʟʘ ʦʪ ʞʝʩʪʢʦʡ 
ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʊʆ [4,6].  

ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʪʝʛʠʷ ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʦʧʝʨʘʮʠʡ: 
- ʧʝʨʝʜ ʢʘʞʜʳʤ ʚʨʝʤʝʥʥʳʤ ʧʝʨʠʦʜʦʤ (ʚʝʩʝʥʥʠʤ, ʣʝʪʥʠʤ, ʦʩʝʥʥʠʤ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʪʘʢʦʤ ʦʙʲʝʤʝ, ʯʪʦʙʳ ʪʨʘʢʪʦʨʳ ʥʝ ʠʤʝʣʠ ʩʣʦʞʥʳʭ ʧʦʣʦʤʦʢ; 

- ʧʝʨʝʜ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ ʮʠʢʣʘʤʠ ʚʥʫʪʨʠ ʫʢʨʫʧʥʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʙʲʝʤ, 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʚʦʜʠʤʳʭ ʊʆ-1 ʠʣʠ ʊʆ-2 ʙʫʜʫʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʙʝʟʦʪʢʘʟʥʦʩʪʴ ʪʨʘʢʪʦʨʦʚ; 

˻;͙ͫͭ͊͟Σ ͚ͣͦ͊͟Σ ͔͙͔ͯͫͭͪ͊ͤͤ ͔͙͚ͨͦ͒ͭ͊ͤ͟ ͙͍ͭͦͨ͊͡Σ ͣ͊ͫ͊͡Σ ͍ͦ͒· 

˿͙͍͡ ͦͭͫͭͦΎ ͙͘ ͙͍͎ͭͦͨͤͦͦ͡ ͋͊͊͟Σ 

ͺ͙͡Έ͍ͭͪͦ ͦ;͙͙ͫͭ͟ ͙͍ͭͦͨ͊͡Σ ͫͯͻ͙ͻ 

͔͍ͦͭͫͦ͟ ͔͎͊͒ͤͦ͘ ͣͦͫͭ͊ 

˽͍͔ͪͦͪ͊͟ ͙ ͔͎͙͍ͪͯͪͦ͊͟͡ 

ͤ͊ͭΎ͔͙͗ͤΎ ͔͔͚ͪͣͤ ͍͔͙ͤͭ͡Ύͭͦͪ͊ 

͙ ͎͔͔ͤͪ͊ͭͦͪ͊ 

˽͍͔ͪͦͪ͊͟ ͍ͯͪͦͤΎ ͣ͊ͫ͊͡Σ ͙ ͙ͨͪ 

͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͙͍͒ͦ͡ 

˻͙͍͙͔͋ͫͯ͗͊ͤ͡ 

͍ͦ͒ͯ͘ͻͦͦ;͙͙͔ͫͭͭ͡Ύ 

˿ͣ͊͊͘͟ ͎ͫͦ͊ͫͤͦ͡ ͙ͭ͊͋͡ͼ͔ ͙ͫͣ͊͘͟ ˻͙͍͙͔͋ͫͯ͗͊ͤ͡ ͼ͔͔͎ͤͭͪͦ͋͗ͤͦͦ 

ͣ͊ͫͦͦ͡;͙͙͔ͫͭͭ͡Ύ 

˨͙͍ͦ͡ ͦͻ͊͗͒͊͡Ό΅͔͚ ͙͙͗͒ͦͫͭ͟ ˽͍͔ͪͦͪ͊͟ ͙ ͔͎͙͍ͪͯͪͦ͊͟͡ 

ͤ͊ͭΎ͔͙͗ͤΎ ͎͔͙ͯͫͤͼ 

˨͙͍ͦ͡ ͙͍ͭͦͨ͊͡ ͍ ͍͚ͦͫͤͦͤͦ ͋͊͟ ͙ 

͋͊͟ ͍͎ͨͯͫͦͦͦ͟ ͍͙͎͔͒͊ͭ͡Ύ  

˻͙͍͙͔͋ͫͯ͗͊ͤ͡ ͊ͯͣͯ͟͟͡Ύ͚ͭͦͪͤͦ 

͔͙͋͊ͭ͊ͪ  

˽͍͔ͪͦͪ͊͟ ͪ͊͋ͦͭ· ͍͙͎͔͒͊ͭ͡ΎΣ 

͙͔ͫͫͭͣ· ͙͎͙ͫͤ͊͊͘͡ͼ͙͙Σ 

͍ͭͦͪͣͦͦ͘ ͙ ͎͍ͦͪ͊ͤͦ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ 

͍͔ͨͪͦͪ͊͟ ͫͦͫͭͦΎ͙ͤΎ ͔͔͙͚ͪͨͤ͟͡ 
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- ʚ ʨʘʙʦʯʠʡ ʧʝʨʠʦʜ ʧʦʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʜʚʘ-ʪʨʠ ʊʆ-1, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ 
ʤʝʞʜʫ ʧʦʣʝʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʠʣʠ ʚ ʤʝʞʩʤʝʥʥʦʝ ʚʨʝʤʷ. 

ʇʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʪʨʘʢʪʦʨʦʚ ʤʝʞʜʫ ʮʠʢʣʘʤʠ ʠ ʧʝʨʠʦʜʘʤʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʦʡ 

ʪʨʘʢʪʦʨʘ ʥʘ ʊʆ ʠ ʧʝʨʝʜʚʠʞʝʥʠʝ ʝʛʦ ʥʘ ʊʆ ʥʝ ʷʚʣʷʶʪʩʷ ʫʙʳʪʦʯʥʳʤʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʣʠʰʴ ʝʛʦ ʬʘʢʪʠʯʝʩʢʠʤ 

ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʲʝʤʦʤ ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʨʘʙʦʪ. 

ɺʳʧʦʣʥʝʥʠʝ ʚ ʨʘʙʦʯʠʡ ʧʝʨʠʦʜ ʜʚʫʭ-ʪʨʝʭ ʊʆ-1, ʚ ʤʝʞʩʤʝʥʥʦʝ ʚʨʝʤʷ ʠʣʠ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ, 
ʦʟʥʘʯʘʝʪ ʯʘʩʪʠʯʥʳʡ ʚʦʟʚʨʘʪ ʢ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʊʆ ʝʝ ʦʩʥʦʚʥʳʤ 
ʥʝʜʦʩʪʘʪʢʦʤ ʠ ʟʘʪʨʫʜʥʝʥʦ ʚ ʩʠʣʫ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʠʯʠʥ (ʥʝʭʚʘʪʢʘ ʧʝʨʝʜʚʠʞʥʳʭ ʩʨʝʜʩʪʚ 

ʊʆ ʠ ʥʝʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʤʘʩʪʝʨʘʤʠ-ʥʘʣʘʜʯʠʢʘʤʠ). 
ɺʳʥʦʩ ʦʧʝʨʘʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʯʠʪʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ [5,7]. 
 

                                                              0²-
ɼ
ɿ

ʌ
ʕ                                                               (1) 

 
ʛʜʝ: ʕʬ - ʵʬʬʝʢʪ, ʧʦʣʫʯʘʝʤʳʡ ʚʩʣʝʜʩʪʚʠʝ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʪʨʘʢʪʦʨʘ ʚ 

ʥʘʧʨʷʞʝʥʥʳʡ ʧʝʨʠʦʜ ʥʘ ʧʣʘʥʦʚʦʤ ʊʆ, ʪʝʥʛʝ. 
ɿʜ - ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʦʪ ʧʣʘʥʦʚʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ 
ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʝʥʛʝ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʨʘʩʩʫʞʜʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʩʪʦʝʚ 
ʪʨʘʢʪʦʨʦʚ ʥʘ ʊʆ-1 ʚʦ ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʦʩʪʘʝʪʩʷ, ʥʝ ʨʘʟʨʝʰʘʝʤʦʡ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʊʆ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ 
ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʥʝʜʨʠʪʴ ʧʨʦʮʝʩʩ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʦʚ ʛʨʫʧʧʦʡ ʨʘʙʦʪʥʠʢʦʚ ʨʝʤʦʥʪʥʳʭ ʤʘʩʪʝʨʩʢʠʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʩʦʢʨʘʪʠʪʴ ʧʨʦʩʪʦʠ ʪʨʘʢʪʦʨʦʚ ʚʦ ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. 
ɺʳʚʦʜʳ 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʳ ʧʨʦʚʦʜʠʪʩʷ ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ - ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʦʚ ʛʨʫʧʧʦʡ ʨʘʙʦʪʥʠʢʦʚ ʨʝʤʦʥʪʥʳʭ ʤʘʩʪʝʨʩʢʠʭ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʩʪʦʝʚ ʪʨʘʢʪʦʨʦʚ ʚʦ ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. 
ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʨʝʰʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 
1) ʈʘʟʨʘʙʦʪʢʘ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʫʧʧʳ ʨʘʙʦʪʥʠʢʦʚ ʨʝʤʦʥʪʥʳʭ ʤʘʩʪʝʨʩʢʠʭ, ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚʳʝʟʜʘ 
ʛʨʫʧʧʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʊʆ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

2) ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʦʚ ʛʨʫʧʧʦʡ 
ʠʩʧʦʣʥʠʪʝʣʝʡ ʊʆ. 

3) ʇʨʦʚʝʨʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʊʆ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. 
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ɺʚʝʜʝʥʠʝ  

ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ ʠ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʟʝʨʥʘ. 
ʈʝʛʠʦʥ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʟʝʨʥʦʧʨʦʠʟʚʦʜʩʪʚʝ. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʯʚʝʥʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʟʝʨʥʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦʣʴʟʫʝʪʩʷ 
ʩʧʨʦʩʦʤ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ.  

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʩʨʦʢʦʤ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 
ʩʯʠʪʘʝʪʩʷ 25 ʘʚʛʫʩʪʘ ï 15 ʩʝʥʪʷʙʨʷ. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʶʪʩʷ ʟʘ 

ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʪʝʯʝʥʠʝ 4-5 ʣʝʪ, ʚ ʦʩʪʘʣʴʥʳʝ 5-6 ʣʝʪ ʧʦʛʦʜʘ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ 
ʫʙʦʨʢʠ ʚ ʣʫʯʰʠʝ ʩʨʦʢʠ, ʧʨʠ ʵʪʦʤ 2-3 ʛʦʜʘ ʠʟ ʥʠʭ ʦʪʣʠʯʘʶʪʩʷ ʦʩʦʙʦʡ ʩʣʦʞʥʦʩʪʴʶ, ʩʚʷʟʘʥʥʦʡ 
ʩʦ ʩʜʚʠʛʦʤ ʤʘʢʩʠʤʫʤʘ ʦʩʘʜʢʦʚ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʦʟʨʝʚʘʥʠʝ ʭʣʝʙʦʚ 

ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʝʥʥʠʤʠ ʦʩʘʜʢʘʤʠ ʠ ʟʘʤʦʨʦʟʢʘʤʠ [1].  
ʄʘʩʩʦʚʘʷ ʫʙʦʨʢʘ ʟʝʨʥʦʚʳʭ ʧʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ ʥʘʯʠʥʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʚʩʪʫʧʣʝʥʠʷ ʠʭ ʚ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ. ʅʝʞʝʣʘʪʝʣʴʥʳ ʨʘʙʦʪʳ ʚ ʩʳʨʫʶ ʧʦʛʦʜʫ ï ʧʨʠ ʫʙʦʨʢʝ 
ʭʣʝʙʦʚ ʚʣʘʞʥʦʩʪʴʶ ʚʳʰʝ 17% ʚʦʟʥʠʢʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ, ʥʝʜʦʤʦʣʦʪ, 
ʩʘʤʦʩʦʛʨʝʚʘʥʠʝ ʥʘʤʦʣʦʯʝʥʥʦʛʦ ʟʝʨʥʘ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, 

ʢʦʤʙʘʡʥʳ ʜʘʶʪ ʥʠʟʢʫʶ ʚʳʨʘʙʦʪʢʫ.  
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ʃʫʯʰʠʡ ʧʝʨʠʦʜ ʧʨʷʤʦʛʦ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʷ ʜʣʷ ʧʰʝʥʠʮʳ ʜʣʠʪʩʷ 5-6 ʜʥʝʡ. ʕʪʦʪ ʩʨʦʢ 
ʦʙʫʩʣʦʚʣʝʥ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ ʧʨʦʭʦʞʜʝʥʠʷ ʭʣʝʙʦʚ ʦʪ ʥʘʯʘʣʘ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʜʦ 
ʧʦʷʚʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʩʳʧʘʥʠʷ ʟʝʨʥʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʵʪʦʪ ʩʨʦʢ ʜʦʩʪʠʛʘʝʪ 10 

ʜʥʝʡ). ʇʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ ʫʙʠʨʘʶʪ ʥʠʟʢʦʨʦʩʣʳʝ, ʘ ʪʘʢʞʝ ʭʣʝʙʘ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 
ʥʠʞʝ 10-12 ʮ/ʛʘ. ɺʳʩʦʪʘ ʩʨʝʟʘ ï 120-350 ʤʤ. ɼʨʦʙʣʝʥʠʝ ʟʝʨʥʘ ʥʝ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʝʝ 1-

2 %, ʘ ʯʠʩʪʦʪʘ ʟʝʨʥʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʙʫʥʢʝʨ ʢʦʤʙʘʡʥʘ ï ʥʝ ʥʠʞʝ 95 %. ʇʦʪʝʨʠ ʟʝʨʥʘ ʟʘ 
ʢʦʤʙʘʡʥʦʤ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 2,5 % ʢ ʫʨʦʞʘʶ ʥʘ ʢʦʨʥʶ.  

ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʜʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘ ʫʙʦʨʢʝ 

ʩʨʝʜʥʝʨʦʩʣʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʚʳʰʝ 10 ʮ/ʛʘ. ʈʘʟʜʝʣʴʥʘʷ ʫʙʦʨʢʘ ʜʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʥʝʜʝʣʶ ʨʘʥʴʰʝ ʥʘʯʘʪʴ ʩʢʘʰʠʚʘʪʴ ʟʝʨʥʦʚʳʝ, ʫʙʠʨʘʶʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʟʘʩʦʨʝʥʥʳʝ, ʧʦʣʝʛʣʳʝ ʠ ʣʝʛʢʦ ʦʩʳʧʘʶʱʠʝʩʷ ʢʫʣʴʪʫʨʳ. 
ʊʘʢʦʡ ʩʧʦʩʦʙ ʫʙʦʨʢʠ ʜʘʝʪ ʟʝʨʥʦ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʥʘ ʩʠʣʴʥʦ ʟʘʩʦʨʝʥʥʳʭ ʠ ʧʦʣʝʛʣʳʭ 

ʭʣʝʙʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʩʝʚʘʭ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʩʦʟʨʝʚʘʥʠʝʤ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʛʦʥʘ. 

ʂʦʩʦʚʠʮʫ ʭʣʝʙʦʚ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʚ ʩʝʨʝʜʠʥʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ, ʢʦʛʜʘ ʟʝʨʥʦʚʳʝ 
ʢʫʣʴʪʫʨʳ ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʞʘʷ. ʇʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʩʢʘʰʠʚʘʥʠʝ 

ʭʣʝʙʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʙʦʨʫ ʫʨʦʞʘʷ ʠ ʜʘʝʪ ʟʝʨʥʦ ʥʠʟʢʦʛʦ ʪʦʚʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ [2]. 
ʇʦʪʝʨʠ ʟʝʨʥʘ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʫʙʦʨʢʠ ʫʨʦʞʘʷ, ʫʩʣʦʚʥʦ 

ʜʝʣʷʪʩʷ ʥʘ 2 ʛʨʫʧʧʳ: ʧʨʷʤʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ) ʠ ʢʦʩʚʝʥʥʳʝ (ʢʘʯʝʩʪʚʝʥʥʳʝ).  

ʇʨʷʤʳʝ ʧʦʪʝʨʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʦʪʝʨʠ ʥʝʜʦʤʦʣʦʪʦʤ ʠ ʩʚʦʙʦʜʥʳʤ ʟʝʨʥʦʤ ʚ ʩʦʣʦʤʝ ʠ 
ʧʦʣʦʚʝ, ʩʨʝʟʘʥʥʳʤʠ ʠ ʥʝʩʨʝʟʘʥʥʳʤʠ ʢʦʣʦʩʴʷʤʠ, ʩʚʦʙʦʜʥʳʤ ʟʝʨʥʦʤ ʟʘ ʞʘʪʢʦʡ ʠʣʠ 

ʧʦʜʙʦʨʱʠʢʦʤ, ʨʦʩʩʳʧʴʶ ʟʝʨʥʘ ʯʝʨʝʟ ʱʝʣʠ ʠ ʥʝʧʣʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʢʦʤʙʘʡʥʝ, ʘ ʪʘʢʞʝ 
ʧʦʪʝʨʠ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʦʩʳʧʘʥʠʷ ʧʰʝʥʠʮʳ ʧʨʠ ʟʘʧʘʟʜʳʚʘʥʠʠ ʩ ʫʙʦʨʢʦʡ.  

ʂ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʪʝʨʷʤ ʦʪʥʦʩʷʪ ʩʥʠʞʝʥʠʝ ʧʦʩʝʚʥʳʭ ʠ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʢʘʯʝʩʪʚ ʟʝʨʥʘ, 

ʢ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪ ʚʩʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʟʝʨʥʘ.  
ʊʘʢ ʢʘʢ ʧʨʠ ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʝ ʟʝʨʥʘ ʠ ʧʨʷʤʦʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʠ ʦʩʥʦʚʥʦʡ ʫʙʦʨʦʯʥʦʡ 

ʤʘʰʠʥʦʡ ʩʣʫʞʠʪ ʢʦʤʙʘʡʥ, ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʪʝʨʴ ʟʝʨʥʘ ʷʚʣʷʶʪʩʷ ʝʛʦ ʫʟʣʳ: ʞʘʪʢʘ ʠ ʤʦʣʦʪʠʣʢʘ. 
ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʪʝʨʠ ʟʝʨʥʘ ʧʨʠ ʢʦʤʙʘʡʥʦʚʦʡ ʫʙʦʨʢʝ ʷʚʣʷʶʪʩʷ [2]: 

1) ʩʦʩʪʦʷʥʠʝ ʭʣʝʙʦʩʪʦʷ ʠ ʫʯʘʩʪʢʘ (ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦʣʦʤʠʩʪʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ ʠ ʩʦʣʦʤʳ, ʛʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ, ʟʘʩʦʨʝʥʥʦʩʪʴ, ʧʦʣʝʛʣʦʩʪʴ, ʧʦʥʠʢʣʦʩʪʴ ʭʣʝʙʦʩʪʦʷ, ʨʝʣʴʝʬ 
ʠ ʤʠʢʨʦʨʝʣʴʝʬ ʧʦʣʷ); 

2) ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʚʝʪʝʨ, ʜʦʞʜʴ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, 
ʟʘʤʦʨʦʟʢʠ); 

4) ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʝ ʜʘʞʝ ʦʧʳʪʥʦʤʫ 

ʤʝʭʘʥʠʟʘʪʦʨʫ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʟʝʨʥʘ; 
5) ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ (ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʫʙʦʨʦʯʥʦʡ 

ʪʝʭʥʠʢʠ, ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʤʝʭʘʥʠʟʘʪʦʨʦʚ, ʥʘʣʠʯʠʝ ʦʪʚʝʯʘʶʱʠʭ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʣʘʥʦʚ-ʛʨʘʬʠʢʦʚ ʫʙʦʨʦʯʥʳʭ 
ʨʘʙʦʪ).  

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʧʦʪʝʨʴ ʟʝʨʥʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʙʦʨʢʠ ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʙʘʡʥʦʚ, ʘ ʪʘʢʞʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 
ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʫʪʠ ʠ ʩʨʝʜʩʪʚʘ ʫʣʫʯʰʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʢʦʤʙʘʡʥʘ ʥʘ ʧʨʷʤʦʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʠ ʧʨʦʪʝʢʘʝʪ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʍʣʝʙʥʘʷ ʤʘʩʩʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʢʦʤʙʘʡʥʘ ʣʦʧʘʩʪʷʤʠ ʤʦʪʦʚʠʣʘ 
ʧʦʜʚʦʜʠʪʩʷ ʢ ʨʝʞʫʱʝʤʫ ʘʧʧʘʨʘʪʫ. ʉʨʝʟʘʥʥʳʝ ʩʪʝʙʣʠ ʧʣʘʥʢʘʤʠ ʤʦʪʦʚʠʣʘ ʫʢʣʘʜʳʚʘʶʪʩʷ ʥʘ 

ʧʣʘʪʬʦʨʤʫ ʞʘʪʢʠ, ʘ ʟʘʪʝʤ ʰʥʝʢʦʤ ʧʝʨʝʤʝʱʘʶʪʩʷ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʠʤʝʝʪʩʷ 
ʧʘʣʴʯʠʢʦʚʳʡ ʤʝʭʘʥʠʟʤ. 

ɾʘʪʚʝʥʥʘʷ ʯʘʩʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʢʘʰʠʚʘʥʠʷ ʠ ʧʦʜʘʯʠ ʭʣʝʙʥʦʡ ʤʘʩʩʳ ʚ ʤʦʣʦʪʠʣʢʫ 
ʠ ʩʦʩʪʦʠʪ ʠʟ ʞʘʪʢʠ,   ʧʨʦʩʪʘʚʢʠ   ʠ ʥʘʢʣʦʥʥʦʡ ʢʘʤʝʨʳ, ʢʦʪʦʨʘʷ ʬʣʘʥʮʘʤʠ ʚʝʨʭʥʝʛʦ ʚʘʣʘ 
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ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʤʦʣʦʪʠʣʢʦʡ ʢʦʤʙʘʡʥʘ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʙʘʣʢʫ ʚʝʜʫʱʝʛʦ ʤʦʩʪʘ ʯʝʨʝʟ ʜʚʘ 
ʛʠʜʨʦʮʠʣʠʥʜʨʘ. 

ɾʘʪʢʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ, ʤʦʪʦʚʠʣʘ, ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʰʥʝʢʘ, ʤʝʭʘʥʠʟʤʘ 

ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʚʦʜʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʳ 
ʢʦʧʠʨʫʶʱʠʝ ʙʘʰʤʘʢʠ,  ʥʘ ʢʦʪʦʨʳʝ ʦʧʠʨʘʝʪʩʷ ʞʘʪʢʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʧʠʨʦʚʘʥʠʝʤ ʨʝʣʴʝʬʘ 

ʧʦʣʷ.  
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ ʩʦʩʪʦʷʥʠʷ ʫʙʠʨʘʝʤʦʡ ʢʫʣʴʪʫʨʳ, ʢʦʧʠʨʫʶʱʠʝ ʙʘʰʤʘʢʠ ʤʦʛʫʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʦʜʥʦ ʠʟ ʯʝʪʳʨʝʭ ʧʦʣʦʞʝʥʠʡ.  

ɼʣʷ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʢʦʨʧʫʩʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʣʫʞʠʪ ʤʝʭʘʥʠʟʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʢʦʨʧʫʩʘ. ʄʝʭʘʥʠʟʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʙʣʦʢʦʚ ʧʨʫʞʠʥ, 

ʢʦʪʦʨʳʝ ʯʝʨʝʟ ʨʳʯʘʛʠ  ʠ ʧʦʜʚʝʩʢʠ, ʩʚʷʟʳʚʘʶʪ ʞʘʪʢʫ ʠ ʧʨʦʩʪʘʚʢʫ. ʇʨʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʩ 
ʢʦʧʠʨʦʚʘʥʠʝʤ ʨʝʣʴʝʬʘ ʧʦʣʷ ʜʘʚʣʝʥʠʝ ʞʘʪʢʠ ʥʘ ʧʦʯʚʫ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 250é300 ʅ 
(25...30 ʢʛʩ).  

ʋʢʘʟʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʨʝʛʫʣʠʨʦʚʢʦʡ ʫʩʠʣʠʷ ʥʘʪʷʞʝʥʠʷ 
ʧʨʫʞʠʥ ʙʣʦʢʦʚ. ʇʝʨʝʢʦʩ ʞʘʪʢʠ ʫʩʪʨʘʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʜʣʠʥʳ ʧʦʜʚʝʩʦʢ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʜʣʠʥʘ ʣʝʚʦʡ ʧʦʜʚʝʩʢʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʜʦ ʨʘʟʤʝʨʘ 340 ʤʤ, ʜʣʠʥʘ ʧʨʘʚʦʡ - ʜʦ 370 ʤʤ ʤʝʞʜʫ 
ʮʝʥʪʨʘʤʠ ʰʘʨʦʚ. ʂʨʦʤʝ ʜʚʫʭ ʧʦʜʚʝʩʦʢ ʢʦʨʧʫʩ ʞʘʪʢʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʧʨʦʩʪʘʚʢʦʡ ʩ ʧʦʤʦʱʴʶ 
ʮʝʥʪʨʘʣʴʥʦʛʦ ʰʘʨʥʠʨʘ.  

ʄʦʪʦʚʠʣʦ   ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʜʘʯʠ ʩʪʝʙʣʝʡ ʫʙʠʨʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʢ ʨʝʞʫʱʝʤʫ 
ʘʧʧʘʨʘʪʫ ʠ ʰʥʝʢʫ. ʅʘ ʤʦʪʦʚʠʣʝ ʰʘʨʥʠʨʥʦ ʫʩʪʘʥʦʚʣʝʥʳ ʨʝʛʫʣʠʨʫʝʤʳʝ ʧʦ ʥʘʢʣʦʥʫ ʛʨʘʙʣʠʥʳ, 

ʩ ʧʨʝʜʝʣʘʤʠ ʨʝʛʫʣʠʨʦʚʢʠ ʦʪ +150, (ʚʧʝʨʝʜ) ʜʦ ï 300, (ʥʘʟʘʜ).  
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʢʣʦʥʘ ʛʨʘʙʣʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ, 

ʤʦʪʦʚʠʣʦ ʦʩʥʘʱʝʥʦ ʵʢʩʮʝʥʪʨʠʢʦʚʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʩ ʦʙʝʠʭ ʝʛʦ ʩʪʦʨʦʥ. ʇʨʠʚʦʜ ʤʦʪʦʚʠʣʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʣʠʥʦʨʝʤʝʥʥʦʛʦ ʚʘʨʠʘʪʦʨʘ, ʜʚʫʭ ʮʝʧʥʳʭ ʧʝʨʝʜʘʯ   ʠ ʧʨʝʜʦ-
ʭʨʘʥʠʪʝʣʴʥʦʡ ʬʨʠʢʮʠʦʥʥʦʡ ʤʫʬʪʳ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ ʧʝʨʝʜʘʯʫ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 400Ñ10 

ʅʤ (40Ñ1,0 ʢʛʩ.ʤ). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʙʘʡʥʘʭ ʧʝʨʝʤʝʱʝʥʠʝ ʤʦʪʦʚʠʣʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ 
ʚʳʥʦʩʘ ʤʦʪʦʚʠʣʘ. 

ɺʘʨʠʘʪʦʨ ʤʦʪʦʚʠʣʘ ʩʦʩʪʦʠʪ ʠʟ ʚʝʜʫʱʝʛʦ ʰʢʠʚʘ  ʠ ʚʝʜʦʤʦʛʦ ʰʢʠʚʘ,  ʩʦʝʜʠʥʝʥʥʳʭ 
ʢʣʠʥʦʚʳʤ ʨʝʤʥʝʤ. ʀʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʦʩʝʚʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 
ʧʦʜʚʠʞʥʳʭ ʜʠʩʢʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʠʜʨʦʮʠʣʠʥʜʨʘ. ʅʘʪʷʞʝʥʠʝ ʨʝʤʥʷ ʨʝʛʫʣʠʨʫʝʪʩʷ ʥʘʪʷʞʥʳʤ 

ʚʠʥʪʦʤ  ʠ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʣʘʩʪʠʥʳ.  
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʰʢʠʚʳ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. ʇʦʣʦʞʝʥʠʝ ʰʢʠʚʦʚ ʨʝʛʫʣʠʨʫʝʪʩʷ ʰʘʡʙʘʤʠ.   
ɾʝʩʪʢʦ-ʧʣʘʥʯʘʪʦʝ ʤʦʪʦʚʠʣʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʧʨʠ ʫʙʦʨʢʝ 

ʧʨʷʤʦʩʪʦʷʱʝʛʦ ʭʣʝʙʦʩʪʦʷ. ʅʘ ʧʦʣʝʛʣʦʤ ʠ ʧʫʪʘʥʦʤ ʩʪʝʙʣʝʩʪʦʝ ʧʣʘʥʢʠ ʤʦʪʦʚʠʣʘ ʥʝ 

ʧʦʜʥʠʤʘʶʪ ʠ ʥʝ ʧʦʜʚʦʜʷʪ ʩʪʝʙʣʠ ʢ ʨʝʞʫʱʝʤʫ ʘʧʧʘʨʘʪʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʷʤ. ɾʝʩʪʢʦ-
ʧʣʘʥʯʘʪʦʝ ʤʦʪʦʚʠʣʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʨʘʙʦʪʘʝʪ ʥʘ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʳʭ ʢʫʣʴʪʫʨʘʭ, ʵʪʦ 

ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʢʦʥʮʳ ʧʣʘʥʦʢ ʤʦʪʦʚʠʣʘ ʦʪʩʪʦʷʪ ʜʘʣʝʢʦ ʦʪ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ ʠ ʥʝ ʩʥʠʤʘʶʪ 
ʩ ʥʝʛʦ ʩʨʝʟʘʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʠ ʧʘʜʘʶʪ ʥʘ ʟʝʤʣʶ. ʂʦʧʠʨʫʶʱʝʝ ʤʦʪʦʚʠʣʦ, 
ʨʠʩ.1 ʙ, ʠʤʝʝʪ ʧʣʘʥʢʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʟʢʦ ʢ ʨʝʞʫʱʝʤʫ ʘʧʧʘʨʘʪʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʫʙʦʨʢʝ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʳʭ ʢʫʣʴʪʫʨ.  
ʇʘʨʘʣʣʝʣʦʛʨʘʤʤʥʦʝ ʤʦʪʦʚʠʣʦ, ʨʠʩ.1 ʚ, ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʢʘʢ ʥʘ ʧʨʷʤʦʩʪʦʷʱʝʤ, ʪʘʢ ʠ 

ʥʘ ʧʦʣʝʛʣʦʤ ʩʪʝʙʣʝʩʪʦʝ.  
ʆʜʥʘʢʦ ʧʨʠ ʫʙʦʨʢʝ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʦʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʞʝʩʪʢʦ-ʧʣʘʥʯʘʪʦʝ 

ʤʦʪʦʚʠʣʦ ʧʣʦʭʦ ʧʦʜʘʝʪ ʩʪʝʙʣʠ ʢ ʰʥʝʢʫ.  

ʄʝʭʘʥʠʯʝʩʢʦʝ ʤʦʪʦʚʠʣʦ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʪʘʣʣʦʝʤʢʦʝ, ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʛʦ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʦʙʣʘʜʘʝʪ ʥʝ ʚʳʩʦʢʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ. ʄʦʪʦʚʠʣʦ 

ʞʘʪʢʠ ʧʦʜʚʦʜʠʪ ʨʘʩʪʝʥʠʷ ʢ ʨʝʞʫʱʝʤʫ ʘʧʧʘʨʘʪʫ, ʫʜʝʨʞʠʚʘʝʪ ʠʭ ʚ ʧʝʨʠʦʜ ʩʨʝʟʘ ʠ ʧʦʜʘʝʪ ʥʘ 
ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ.  
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ʆʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʠʜʦʚ ʤʦʪʦʚʠʣ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʣʘʥʢʠ ʤʦʪʦʚʠʣ 
ʧʨʦʠʟʚʦʜʷʪ ʫʜʘʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʣʦʩ ʠ ʩʪʝʙʝʣʴ ʨʘʩʪʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʧʨʦʠʩʭʦʜʠʪ 
ʚʳʤʦʣʦʪ ʟʝʨʥʘ ʠʟ ʢʦʣʦʩʘ.  

ʅʘ ʚʳʤʦʣʦʪ ʟʝʨʥʘ ʠʟ ʢʦʣʦʩʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʯʠʩʣʦ ʫʜʘʨʦʚ ʧʣʘʥʦʢ ʦ ʭʣʝʙʦʩʪʦʡ ʥʘ 1 
ʤ ʧʫʪʠ, ʯʝʤ ʙʦʣʴʰʝ ʫʜʘʨʦʚ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʪʝʨʠ.  

ʇʦ ʫʩʪʨʦʡʩʪʚʫ ʠ ʜʝʡʩʪʚʠʶ ʤʦʪʦʚʠʣʘ ʜʝʣʷʪʩʷ: 1) ʞʝʩʪʢʦ-ʧʣʘʥʯʘʪʳʝ ï ʩ ʞʝʩʪʢʠʤ 
ʢʨʝʧʣʝʥʠʝʤ ʧʣʘʥʦʢ; 2) ʵʢʩʮʝʥʪʨʠʢʦʚʳʝ ʠʣʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳʝ ï ʩ ʰʘʨʥʠʨʥʳʤ 
ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳʤ ʤʝʭʘʥʠʟʤʦʤ; 3) ʢʦʧʠʨʫʶʱʠʝ ï ʩ ʜʚʠʞʝʥʠʝʤ ʧʦʚʦʜʢʦʚ ʧʣʘʥʦʢ ʧʦ 

ʥʘʧʨʘʚʣʷʶʱʠʤ ʜʦʨʦʞʢʘʤ, ʨʠʩ. 1.  
 

v

ʘ ʙ ʚ
 

ʈʠʩʫʥʦʢ 1 ï   ʉʭʝʤʳ ʤʦʪʦʚʠʣ 
 

ʘ ï ʞʝʩʪʢʦ-ʧʣʘʥʯʘʪʦʝ; ʙ ï ʢʦʧʠʨʫʶʱʝʝ; ʚ ï ʧʘʨʘʣʣʝʣʦʛʨʘʤʥʦʝ 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʱʝ ʦʜʥʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʠʜʦʚ ʤʦʪʦʚʠʣ ʩʪʘʥʦʚʠʪʩʷ 

ʦʛʨʘʥʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʢʦʤʙʘʡʥʘ ʧʨʠ ʫʙʦʨʢʝ.  
ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʨʘʙʦʯʠʭ ʩʢʦʨʦʩʪʝʡ ʞʘʪʚʝʥʥʳʭ ʤʘʰʠʥ ʪʨʝʙʫʝʪ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ 

ʧʣʘʥʦʢ ʤʦʪʦʚʠʣʘ ʠʣʠ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʤʦʪʦʚʠʣʴʥʦʡ ʞʘʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ ʥʘ ʩʢʦʨʦʩʪʷʭ 0,8..3,0 ʤ/c. 
ʄʦʪʦʚʠʣʦ ʞʘʪʢʠ ʧʦʜʚʦʜʠʪ ʨʘʩʪʝʥʠʷ ʢ ʨʝʞʫʱʝʤʫ ʘʧʧʘʨʘʪʫ, ʫʜʝʨʞʠʚʘʝʪ ʠʭ ʚ ʧʝʨʠʦʜ 

ʩʨʝʟʘ ʠ ʧʦʜʘʝʪ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ.  
ʂʦʥʩʪʨʫʢʮʠʷ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʤʦʪʦʚʠʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʥʘ ʞʘʪʢʫ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 

6 ʤ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʤʦʪʦʚʠʣ [3,4].  

ʂʦʥʩʪʨʫʢʮʠʷ ʧʥʝʚʤʦʤʦʪʦʚʠʣʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʝʥʪʠʣʷʪʦʨ 1, ʢʦʪʦʨʳʡ ʧʦʜʘʝʪ ʚʦʟʜʫʭ 
ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚ ʜʠʬʬʫʟʦʨ 2 ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ 3, ʨʠʩ. 2. 

ʇʨʠʚʦʜ ʚʝʥʪʠʣʷʪʦʨʘ 3 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʠʜʨʦʤʦʪʦʨʦʤ 4. ɼʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʧʦʣʦʞʝʥʠʷ 
ʜʠʬʬʫʟʦʨʘ ʠ ʝʛʦ ʚʳʩʦʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʣʝʙʦʩʪʦʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʠʜʨʦʮʠʣʠʥʜʨʳ 5, ʨʠʩ. 2. 
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ʈʠʩʫʥʦʢ 2 ï  ɾʘʪʢʘ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʤʦʪʦʚʠʣʦʤ 

 

1 ï ʚʝʥʪʠʣʷʪʦʨ; 2 ï ʜʠʬʬʫʟʦʨ; 3 ï ʪʨʫʙʦʧʨʦʚʦʜ; 4 ï ʛʠʜʨʦʤʦʪʦʨ; 5 - ʛʠʜʨʦʮʠʣʠʥʜʨ 
 

ʇʥʝʚʤʘʪʠʯʝʩʢʦʝ ʤʦʪʦʚʠʣʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʫʙʦʨʢʝ ʧʦʣʝʛʣʳʭ ʭʣʝʙʦʚ, 
ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʵʢʩʮʝʥʪʨʠʢʦʚʦʝ ʤʦʪʦʚʠʣʦ. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʧʝʨʝʦʩʥʘʱʝʥʠʝ ʧʘʨʢʘ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ 
ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ 
ʩʦʩʪʦʷʥʠʝʤ ʤʘʰʠʥ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʠʪʴ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʡ ʧʘʨʢ ʭʦʟʷʡʩʪʚʘ ʢ ʨʘʙʦʪʝ 
ʚ ʫʩʣʦʚʠʷʭ ʤʠʥʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

Cʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

 
1. ɼʚʫʨʝʯʝʥʩʢʠʡ ɺ.ʀ. ɺʣʘʛʦ-ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ. 

ʂʦʩʪʘʥʘʡ, ʊʆʆ ʀʟʜʘʪʝʣʴʩʢʠʡ ɼʦʤ, 2002. 

2. ʄʦʨʦʟʦʚ, ɸ.ʌ., ʇʫʛʘʯʝʚ, ɸ.ʅ. ʇʫʪʠ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʟʝʨʥʘ ʧʨʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ, ʠʟʜ. 
2-ʝ, ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ʄ., ʂʦʣʦʩ 1993. 

3. ʌʝʜʦʨʝʥʢʦ ɺ.ʌ., ɻʦʣʴʪʷʧʠʥ ɺ.ʗ. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ // 
ʊʝʭʥʠʢʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʝʣʘ ˉ 1, 2004. 

4. ʆʢʫʥʝʚ ɻ.ɸ. ʉʝʣʠʭʦʚ ɺ.ʊ. ʠ ʜʨ. ʆʩʦʙʝʥʥʦʩʪʠ  ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʚ ʮʝʣʠʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ. //ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ɺʀʄ. ʄ., 1987. 

 

 

 

 

 

ʋɼʂ 621 

 

ʇʈʀʄɽʅɽʅʀɽ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄ ʊɽʇʃʆʉʅɸɹɾɽʅʀʗ 

ɿɼɸʅʀʁ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʕʅɽʈɻʆʉɹɽʈɽɾɽʅʀʗ 

 

ɺʦʡʮʝʭʦʚʩʢʠʡ ɸ.ɺ., ʤʘʛʠʩʪʨʘʥʪ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 

ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ 
ɺʦʡʮʝʭʦʚʩʢʘʷ ʃ.ɸ., ʤʘʛʠʩʪʨ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʕʥʝʨʛʝʪʠʢʠ ʠ 
ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè ʂʀʥʕʋ ʠʤ.ʄ.ɼʫʣʘʪʦʚʘ, ʛ.ʂʦʩʪʘʥʘʡ 

 
ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʞʳʣʫʤʝʥ ץʘʤʪʠʪʳʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʜʽ ץʦʣʜʘʥʫʤʝʥ ץʦʣ ʞʝʪʢʽʟʽʣʝʪʽʥ 

ʵʥʝʨʛʠʷʥʳ װʥʝʤʜʝʫʜʽש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʩʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɸʪʘʧ ʘʡʪץʘʥʜʘ ʦʨʳʥʞʘʡʣʘʨʜʘסʳ ʪʝʤʧʝʨʘʪʫʨʘʥʳ 

ʘʚʪʦʤʘʪʪʳ ʨʝʪʪʝʡʪʽʥ ʘʩʧʘʧʪʘʨ ץʘʨʘʣסʘʥ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʘʢʪʫʘʣʴʥʳʡ ʚʦʧʨʦʩ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʜʦʩʪʠʛʘʝʤʦʛʦ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʙʦʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʷʭ. 

Abstract. The article discusses the topical issue of energy saving achieved by the use of automated heating 

systems. In particular, automatic temperature regulation devices buildings are reviewed. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʪʝʤʧʝʨʘʪʫʨʘ, ʩʝʨʚʦʞʝʪʝʢ, ʢʦʥʪʨʦʣʣʝʨ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʩʝʨʚʦʧʨʠʚʦʜ, ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ, ʢʦʥʪʨʦʣʣʝʨ. 

Key words: automation, temperature, servo, temperature control and controller. 

 
ɺʚʝʜʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 
ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. ɺʩʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʝʡʰʠʤ 
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ʧʦʪʨʝʙʠʪʝʣʝʤ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʩʪʨʘʥʝ ʠ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʟʘʚʠʩʷʪ ʫʩʣʦʚʠʷ ʪʝʧʣʦʚʦʛʦ ʢʦʤʬʦʨʪʘ ʚ ʦʪʘʧʣʠʚʘʝʤʳʭ 
ʟʜʘʥʠʷʭ, ʘ ʪʘʢ ʞʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʣʶʜʝʡ. ɽʩʣʠ ʨʘʥʝʝ ʢ ʦʪʦʧʠʪʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʥʝ ʚʳʜʚʠʛʘʣʠʩʴ 

ʦʩʦʙʦ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʠ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʪʦʛʦ, ʯʪʦ ʚ ʢʦʤʥʘʪʝ ʪʝʧʣʦ, ʪʦ ʩʦʚʨʝʤʝʥʥʘʷ 
ʦʪʦʧʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʤʠʤʦ ʥʘʜʝʞʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʱʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ[1]. 
ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ʇʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʨʘʢʪʠʢʫ ʪʝʧʣʦʬʠʢʘʮʠʠ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʫʨʦʚʥʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʪʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢ ʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ. 

ʂʨʦʤʝ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ 
ʢʘʯʝʩʪʚʦ ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʡ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʪʝʧʣʦʚʦʛʦ ʢʦʤʬʦʨʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʪʘʧʣʠʚʘʝʤʳʭ ʟʜʘʥʠʷʭ ʠ 

ʩʦʦʨʫʞʝʥʠʷʭ. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʦʪʦʧʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʞʠʤʘ ʦʪʦʧʣʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʩʥʠʞʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʚ ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʠʣʠ ʩʥʠʞʘʪʴ 
ʦʪʧʫʩʢ ʪʝʧʣʦʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʚ ʥʝʨʘʙʦʯʝʝ 
ʚʨʝʤʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʪʝʧʣʦʪʳ ʠ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ 

ʫʩʣʦʚʠʡ [2]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʙʦʨʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʷʭ. 

ʂ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʙʦʨʘʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʷʭ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʩʨʝʜʩʪʚʘ ʨʝʛʫʣʠʨʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʪʜʝʣʴʥʳʭ 
ʢʦʤʥʘʪʘʭ ʢʘʢ ʨʘʜʠʘʪʦʨʥʳʝ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʳ, ʩʝʨʚʦʧʨʠʚʦʜʳ. 

ɹʣʘʛʦʜʘʨʷ ʨʘʜʠʘʪʦʨʥʦʤʫ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʤʝʱʝʥʠʠ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ 
ʫʨʦʚʥʝ. ʊʝʨʤʦʨʝʛʫʣʷʪʦʨ ʠʟʤʝʨʷʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʤʝʱʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʫʝʪ 

ʪʝʧʣʦʧʦʜʘʯʫ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʝʚʘ ʧʦʤʝʱʝʥʠʡ ʚ ʧʝʨʝʭʦʜʥʦʡ ʠ ʜʨʫʛʠʝ ʧʝʨʠʦʜʳ 
ʛʦʜʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʦʪʦʧʣʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʩ 

ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʨʦʞʠʚʘʥʠʝʤ ʣʶʜʝʡ. 
ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʜʠʘʪʦʨʥʦʛʦ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ: 
- ʢʦʤʙʠʥʘʮʠʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʤʥʘʪʝ ʠ ʚʦʜʷʥʦʛʦ ʢʣʘʧʘʥʘ; 

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʨʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʙʦʪʘʪʴ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʙʦʨʘ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʘʜʘʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. 
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʨʘʜʠʘʪʦʨʥʦʛʦ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ: 
ʇʨʠʥʮʠʧʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʫʩʠʣʠʝʤ ʩʨʝʜʳ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: ʛʘʟ) 

ʠ ʩʠʣʦʡ ʥʘʞʠʤʥʦʡ ʧʨʫʞʠʥʳ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʪʨʦʡʢʠ ʛʦʣʦʚʢʠ (ʥʘ 
ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʣʠʯʠʥʘ ʧʦʪʦʢʘ ʯʝʨʝʟ ʢʣʘʧʘʥ ʟʘʚʠʩʠʪ ʦʪ 

ʥʘʩʪʨʦʡʢʠ ʛʦʣʦʚʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʜʘʪʯʠʢʦʤ. ɽʩʣʠ 
ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʰʘʝʪʩʷ, ʪʦ ʛʘʟ ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʤʥʦʛʦ ʧʨʠʟʘʢʨʳʚʘʝʪ ʢʣʘʧʘʥ. 
ɽʩʣʠ ʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʥʠʞʘʝʪʩʷ, ʪʦ ʛʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʞʠʤʘʝʪʩʷ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʦʪʢʨʳʪʠʶ ʢʣʘʧʘʥʘ ʠ ʜʦʩʪʫʧʫ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʜʠʘʪʦʨʥʦʤʫ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʫ ʪʘʢʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʘʢ ʤʘʣʘʷ ʚʝʣʠʯʠʥʘ ʢʦʥʩʪʘʥʪʳ ʚʨʝʤʝʥʠ. ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʚʳʨʘʞʘʝʪʩʷ ʚ 
ʣʫʯʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʦʙʦʜʥʦʛʦ ʪʝʧʣʘ ʯʝʨʝʟ ʦʧʝʨʘʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʠʟʤʝʥʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʨʘʜʠʘʪʦʨʥʳʭ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʦʚ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, 
ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʦʣʴʢʦ ʨʘʜʠʘʪʦʨʥʳʝ ʪʝʨʤʦʩʪʘʪʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ çɼʘʥʬʦʩʩè 

ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʥʮʠʧ ʨʘʩʰʠʨʝʥʠʷ ʠ ʩʞʘʪʠʷ ʛʘʟʘ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʘ ʪʨʝʙʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 
ʟʘʪʨʘʪʘʤʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ[3]. 

ʆʩʥʦʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʘʪʦʨʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 15 ʜʦ 20%; 
- ʥʠʟʢʠʡ ʩʨʦʢ ʝʛʦ ʦʢʫʧʘʝʤʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʡ ʤʝʥʝʝ ʜʚʫʭ ʣʝʪ; 

- ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʚ ʧʦʤʝʱʝʥʠʠ; 
- ʦʙʝʩʧʝʯʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩ ʮʝʣʴʶ ʧʦʜʘʯʠ ʜʦʩʪʫʧʥʦʡ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʢʘʞʜʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʉʝʨʚʦʧʨʠʚʦʜ - ʵʪʦ ʧʨʠʙʦʨ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʨʘʙʦʪʫ ʜʚʠʞʝʥʠʷ ʢʣʘʧʘʥʘ. ʂʣʘʧʘʥ ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ ʠʣʠ ʧʨʦʧʫʩʢʘʝʪ ʠʣʠ ʥʝ ʧʨʦʧʫʩʢʘʝʪ ʞʠʜʢʦʩʪʴ ʠʣʠ ʛʘʟ. ʀʣʠ ʧʨʦʧʫʩʢʘʝʪ ʝʛʦ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʚʣʝʥʠʷ, ʧʦʣʦʞʝʥʠʷ ʢʣʘʧʘʥʘ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ[2]. 

ɺ ʢʦʤʧʣʝʢʪʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʫʞʝ ʟʘʣʦʞʝʥ ʧʦʣʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ. ʅʘʧʨʠʤʝʨ, ʚ 

ʢʦʤʧʣʝʢʪʝ ʫʞʝ ʠʤʝʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨ ʪʝʤʧʝʨʘʪʫʨ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʝʨʤʦʜʘʪʯʠʢ. ɽʩʪʴ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʟʫ ʥʘʩʪʨʦʠʪʴ ʝʛʦ ʥʘ ʥʫʞʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. ʅʘʩʪʨʦʡʢʘ ʚʨʝʤʝʥʠ ʧʨʦʚʝʨʢʠ ʜʣʷ 

ʜʚʠʞʝʥʠʷ ʢʣʘʧʘʥʘ. ʇʦʜʢʣʶʯʘʝʪʩʷ ʩʨʘʟʫ ʢ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 220 ɺʦʣʴʪ ʩ ʯʘʩʪʦʪʦʡ 50 
ɻʝʨʮ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʠʪʴ ʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʚʠʞʝʥʠʷ ʢʣʘʧʘʥʘ 
ʰʘʨʦʚʦʛʦ ʪʠʧʘ. ʂʦʥʪʨʦʣʣʝʨ - ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʛʥʘʣʘʤʠ ʜʣʷ 

ʨʘʟʣʠʯʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. ʂʦʥʪʨʦʣʣʝʨ ʵʪʦ ʤʦʟʛ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʛʨʘʤʤʳ, ʢʘʢʠʝ ʩʠʛʥʘʣʳ ʥʫʞʥʦ ʧʦʜʘʚʘʪʴ ʚ ʪʦʪ ʠʣʠ ʦʥʦʡ ʤʦʤʝʥʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ ʛʠʙʢʦʩʪʠ ʨʝʛʫʣʠʨʦʚʢʠ 
ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʳʚʦʜʳ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʙʦʨʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 
ʚ ʧʦʤʝʱʝʥʠʷʭ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ, ʠʟʤʝʨʷʷ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʤʝʱʝʥʠʷ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʫʷ ʪʝʧʣʦʧʦʜʘʯʫ, ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʝʚʘ ʧʦʤʝʱʝʥʠʡ ʠ 
ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʦʪʦʧʣʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʜʠʘʪʦʨʳ ʦʪʦʧʣʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʛʫʣʷʪʦʨʳ 
ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʝʨʝʜ ʢʘʞʜʦʡ ʙʘʪʘʨʝʝʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʫʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʚ 

ʨʘʜʠʘʪʦʨ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. 
ʇʨʠʤʝʥʝʥʠʝ ʩʝʨʚʦʧʨʠʚʦʜʘ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʠʨʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʳʭ ʧʦʣʦʚ. 

 

Cʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

 

1 http://teploenergo.od.ua/kak-nas-najti/ 
2 ɻʨʘʥʦʚʩʢʠʡ, ɺ.ʃ. ʉʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ ʞʠʣʳʭ ʟʜʘʥʠʡ ʤʘʩʩʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʠʝʤ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ / ɺ.ʃ. ɻʨʘʥʦʚʩʢʠʡ, 
ʉʀ. ʇʨʠʞʠʞʝʮʢʠʡ //ɸɺʆʂ. - 2002. -No5.-ʉ. 

3 ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʢʦʪʪʝʜʞʝʡ ʠ ʢʚʘʨʪʠʨ ʚ ʤʥʦʛʦʵʪʘʞʥʳʭ 
ʟʜʘʥʠʷʭ: ʧʦʩʦʙʠʝ /ʨʘʟʨʘʙ. ɺ.ɺ. ʅʝʚʩʢʠʡ. - ʄ.: ʆʆʆ çɼʘʥʬʦʩʩè, 2007. - 38 ʩ. 
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ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʚʠʙʨʦʘʢʫʩʪʠʢʘʣʳץ ʪʝʨʙʝʣiʩʪʝʨi ʙʦʡʳʤʝʥ ʘʚʪʦʢᴇʣiʢʪʝʨʜiש ʘʛʨʝʛʘʪʪʘʨʳʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳש ᴅʢʝʣiʥʛʝʥ ᴅʜiʩʪʝʤʝʩi. ʊʝʨʙʝʣʫʜiץ שʘʨʘʣסʘʥ ײץʨʳʣסʳʣʘʨʳ ʪʝʨʙʝʣiʩ ʘʨʥʘʣסʘʥ ץʦʟסʘʣʪץʳʰʪʳש 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʳʥ ʜᴅʣʜiʢʪi ʞʦסʘʨʳʣʘʪʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʘʛʨʝʛʘʪʦʚ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ 

ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʷʤ. ʈʘʩʩʤʦʪʨʝʥʳ ʜʘʪʯʠʢʠ ʚʠʙʨʘʮʠʠ ʧʦʚʳʰʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

ʜʚʠʛʘʪʝʣʷ ʧʦ ʢʦʣʝʙʘʥʠʷʤ. 

Abstract. In the article the technique of diagnostics of aggregates of cars on vibro acoustic fluctuations is 

resulted. The vibration sensors are considered to increase the accuracy of the engine diagnostics by oscillations. 
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Key words: car, engine, shingle shaft, rope, piston, vibroacoustic figures. 

 

ɺʚʝʜʝʥʠʝ  

ʉʦʚʨʝʤʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 
ʇʦʵʪʦʤʫ ʦʧʝʨʘʮʠʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʧʨʠ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ. ʆʙʱʝʝ ʚʨʝʤʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ 
ʩʪʨʝʤʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʠ ʧʦʜ 
ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʝʩʴ ʘʚʪʦʤʦʙʠʣʴ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʝʛʦ ʘʛʨʝʛʘʪʦʚ ʠ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʢʦʣʝʙʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ. ʆʩʥʦʚʥʳʤʠ ʢʦʣʝʙʘʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʘʚʪʦʤʦʙʠʣʷʭ 
ʷʚʣʷʶʪʩʷ ʜʚʠʛʘʪʝʣʴ, ʪʨʘʥʩʤʠʩʩʠʷ ʠ ʧʦʜʚʝʩʢʘ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʚʠʛʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʢʦʣʝʙʘʥʠʡ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʷ, ʘ 
ʧʦʜʚʝʩʢʘ ʠ ʰʠʥʳ ʛʘʩʷʪ ʢʦʣʝʙʘʥʠʷ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʷ, ʧʝʨʝʜʘʶʱʠʝʩʷ ʦʪ ʜʦʨʦʛʠ. ʇʦʣʥʦʩʪʴʶ 
ʠʟʙʘʚʠʪʩʷ ʦʪ ʢʦʣʝʙʘʥʠʡ ʚ ʘʚʪʦʤʦʙʠʣʝ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ ʫʤʝʥʴʰʝʥʠʝʤ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ 

ʢʦʣʝʙʘʥʠʡ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ.  
ʇʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʴ ʩʦʟʜʘʝʪ ʢʦʣʝʙʘʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʤʝʪʥʳ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ. 

ʉʘʤʠ ʧʦ ʩʝʙʝ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ 
ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʠ ʩʦʟʜʘʶʪ ʢʦʣʝʙʘʥʠʷ. 

ʂʦʣʝʙʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ʩʦʟʜʘʶʪʩʷ ʠʟʤʝʥʷʶʱʝʡʩʷ ʩʠʣʦʡ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ, ʚʦʟʚʨʘʪʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʜʚʠʞʫʱʠʤʠʩʷ ʯʘʩʪʷʤʠ, ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʡ ʚʨʘʱʘʶʱʝʡʩʷ ʤʘʩʩʦʡ ʜʝʪʘʣʝʡ ʠ 
ʪ.ʜ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʭʥʠʯʝʩʢʠ ʠʩʧʨʘʚʥʳʡ ʜʚʠʛʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʢʦʣʝʙʘʥʠʡ, 
ʢʦʪʦʨʳʝ, ʩʣʠʚʘʷʩʴ ʚʦʝʜʠʥʦ, ʩʦʟʜʘʶʪ ʚʠʙʨʘʮʠʶ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʢʦʣʝʙʘʥʠʷ, ʠʥʞʝʥʝʨʳ ʠʜʫʪ ʥʘ çʭʠʪʨʦʩʪʠè: 

- ʧʦʜʫʰʢʠ ʠ ʢʨʦʥʰʪʝʡʥʳ ʢʨʝʧʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʠʛʨʘʶʪ ʨʦʣʴ ʛʘʩʠʪʝʣʷ ʚʠʙʨʘʮʠʡ, 
ʩʦʟʜʘʚʘʝʤʳʭ ʜʚʠʛʘʪʝʣʝʤ; 

- ʦʧʪʠʤʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʜʚʠʛʘʪʝʣʷ ʠ ʚʳʙʦʨ ʯʠʩʣʘ ʮʠʣʠʥʜʨʦʚ; 
- ʫʩʪʘʥʦʚʢʘ ʧʨʦʪʠʚʦʚʝʩʦʚ ʥʘ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ; 
- ʫʩʪʘʥʦʚʢʘ ʥʘ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ ʛʘʩʠʪʝʣʷ ʢʨʫʪʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ; 

- ʫʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʭ ʚʘʣʦʚ ʠ ʪ.ʜ. 
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ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ɺ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ ʜʚʠʛʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʣʳ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ ʠ ʩʠʣʳ 
ʠʥʝʨʮʠʠ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ. ʂ ʜʚʠʞʫʱʠʤʩʷ ʯʘʩʪʷʤ ʦʪʥʦʩʷʪʩʷ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ, ʰʘʪʫʥ ʠ 

ʧʦʨʰʝʥʴ ʩ ʧʦʨʰʥʝʚʳʤ ʧʘʣʴʮʝʤ.  
ʇʨʦʮʝʩʩ ʨʘʙʦʪʳ ʯʝʪʳʨʝʭʪʘʢʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ (ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʥʘ ʢʦʪʦʨʳʡ ʚʣʠʷʶʪ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ.  
ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʣʝʙʘʥʠʡ ʜʚʠʛʘʪʝʣʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʜʚʠʛʘʪʝʣʷ [2]. ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʜʠʘʛʨʘʤʤʘ ʥʘʛʨʫʟʦʢ ʥʘ ʢʦʨʝʥʥʳʝ 

ʰʝʡʢʠ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʜʚʠʛʘʪʝʣʷ. ʅʘʧʨʠʤʝʨ, 
ʥʝʞʝʣʘʪʝʣʴʥʘʷ ʚʠʙʨʘʮʠʷ ʩʦʟʜʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

- ʜʠʩʙʘʣʘʥʩ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʷ; 
- ʫʚʝʣʠʯʝʥʥʳʝ ʟʘʟʦʨʳ ʚ ʩʦʝʜʠʥʝʥʠʷʭ; 
- ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʦʪʜʝʣʴʥʳʭ ʮʠʣʠʥʜʨʦʚ; 

- ʥʝʧʨʘʚʠʣʴʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʠ ʧʦʣʦʤʢʘ ʩʠʩʪʝʤ ʟʘʞʠʛʘʥʠʷ ʠ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʠ ʚʦʟʜʫʭʘ; 
- ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʜʘʪʯʠʢʦʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʠ ʪ.ʜ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʚʳʰʝʥʠʝ (ʩʥʠʞʝʥʠʝ) ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ 
ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ.  

ʇʦ ʜʘʥʥʳʤ [1], ʤʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ (ʚʠʙʨʘʮʠʠ) ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʠ ʙʳʩʪʨʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ, ʘ ʪʘʢʞʝ 
ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʜʝʬʝʢʪʘʤ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ.  

ɺʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝ ʪʨʝʙʫʝʪ ʨʘʟʙʦʨʢʠ 
ʠʣʠ ʜʦʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʡ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʣʝʟʥʳʤ ʚʠʙʨʦʩʠʛʥʘʣʦʤ ʠ ʩʦʩʪʦʷʥʠʝʤ 

ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʡ ʜʝʪʘʣʠ ʧʨʦʚʦʜʷʪ ʠʩʧʳʪʘʥʠʷ ʩ ʪʨʝʤʷ ʩʪʝʧʝʥʷʤʠ ʨʘʟʚʠʪʠʷ ʜʝʬʝʢʪʦʚ [ʊʘʤ 
ʞʝ]: ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʜʝʬʝʢʪʘ; ʩʨʝʜʥʷʷ ʩʪʘʜʠʷ ʜʝʬʝʢʪʘ; ʩʠʣʴʥʦ ʨʘʟʚʠʪʳʡ (ʥʝʜʦʧʫʩʪʠʤʳʡ) 

ʜʝʬʝʢʪ. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚʠʙʨʦʩʠʛʥʘʣʘ.  
ʇʨʝʜʣʦʞʝʥʥʳʝ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʧʨʠʤʝʥʠʤʳ ʠ ʜʣʷ ʧʦʨʰʥʝʚʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [4] 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʚʪʦʤʦʙʠʣʝʡ ʢʘʢ ʧʘʨʘʤʝʪʨ 
ʩʨʘʚʥʝʥʠʷ ʩ ʩʘʥʠʪʘʨʥʳʤʠ ʥʦʨʤʘʤʠ.  

ɺ ʨʘʙʦʪʝ [3] ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʠ ʧʨʦʚʝʨʝʥʳ ʥʘ ʧʨʘʢʪʠʢʝ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 
ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʠʞʝ 45 ʜɹ ʜʚʠʛʘʪʝʣʴ ʥʝ ʥʫʞʜʘʝʪʩʷ ʥʠ 

ʚ ʢʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. ʂʦʛʜʘ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 40 ʜʦ 60 
ʜɹ, ʥʫʞʥʘ ʧʨʦʬʠʣʘʢʪʠʢʘ, ʪʦ ʝʩʪʴ ʟʘʤʝʥʘ ʤʘʩʣʘ, ʧʨʦʤʳʚʢʘ, ʚʦʟʤʦʞʥʦ, ʨʝʛʫʣʠʨʦʚʢʘ.  

ɽʩʣʠ ʚʝʣʠʯʠʥʘ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 60 ʜʦ 80 ʜɹ, ʪʦ ʢʨʦʤʝ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʠ çʣʝʯʝʥʠʝè ï ʤʥʦʛʦʢʨʘʪʥʘʷ ʧʨʦʤʳʚʢʘ ʜʚʠʛʘʪʝʣʷ, 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʩʘʜʦʢ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʥʠʞʘʶʱʠʭ ʪʨʝʥʠʝ ʠ 

ʪ.ʜ., ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʫʞʝ ʪʨʝʙʫʝʪʩʷ ʨʝʤʦʥʪ. ʅʦ ʫʚʠʜʝʪʴ ʵʪʠ ʜʝʬʝʢʪʳ 
ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʤʦʞʥʦ, ʣʠʰʴ ʢʦʛʜʘ ʧʦʢʘʟʘʪʝʣʴ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚʳʰʝ 

90 ʜɹ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʝʪʦʜʠʢʘʭ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʢʫʩʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. 

ɸʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʠʙʨʘʮʠʷʤ ʘʛʨʝʛʘʪʦʚ ʥʘ ʧʨʠʤʝʨʝ 
ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ.  

ɼʘʪʯʠʢ, ʠʟʤʝʨʷʶʱʠʡ ʚʝʨʪʠʢʘʣʴʥʳʝ ʫʩʢʦʨʝʥʠʷ (ʤ/ʩ2), ʩ ʧʦʤʦʱʴʶ ʞʝʩʪʢʦʛʦ ʢʨʝʧʣʝʥʠʷ 
ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʚʠʛʘʪʝʣʷ.  

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 16 ʩʝʢʫʥʜ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ ʩʦʚʝʨʰʘʝʪ 

200- 270 ʦʙʦʨʦʪʦʚ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʜʚʠʛʘʪʝʣʷ ʧʦ 
ʮʠʣʠʥʜʨʘʤ. ʇʨʠʤʝʨ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʜʚʠʛʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 - ʇʨʠʤʝʨ ʢʦʣʝʙʘʥʠʡ ʜʚʠʛʘʪʝʣʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 
 

ʍʦʪʷ ʚ ʛʨʘʬʠʢʝ ʢʦʣʝʙʘʥʠʡ ʜʚʠʛʘʪʝʣʷ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 
ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʦʧʨʝʜʝʣʠʪʴ ʥʝʙʦʣʴʰʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʨʘʙʦʪʝ çʥʘ ʛʣʘʟè ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. 

ʃʶʙʦʡ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʨʠ 
ʘʥʘʣʠʟʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ 
ʧʦʢʘʟʘʪʝʣʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʚʠʛʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʜʠʩʧʝʨʩʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʧʨʦʩʪʠʪ ʧʨʦʮʝʜʫʨʫ ʦʙʨʘʙʦʪʢʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ.  

ɿʘ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʦ ʚʠʙʨʘʮʠʷʤ ʚʟʷʪʘ ʤʝʪʦʜʠʢʘ ʩ 
ʦʪʢʣʶʯʝʥʠʝʤ ʮʠʣʠʥʜʨʦʚ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʫ ʨʘʙʦʪʘʶʱʝʛʦ 
ʜʚʠʛʘʪʝʣʷ ʧʦʦʯʝʨʝʜʥʦ ʦʪʢʣʶʯʘʶʪ ʮʠʣʠʥʜʨʳ ʠ ʥʘʙʣʶʜʘʶʪ ʟʘ ʨʘʙʦʪʦʡ ʜʚʠʛʘʪʝʣʷ. ʇʨʠ 

ʦʪʢʣʶʯʝʥʠʠ ʨʘʙʦʪʘʶʱʝʛʦ (ʠʩʧʨʘʚʥʦʛʦ) ʮʠʣʠʥʜʨʘ ʫ ʨʘʙʦʪʘʶʱʝʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘʙʣʶʜʘʶʪʩʷ 
ʧʦʚʳʰʝʥʥʳʝ ʚʠʙʨʘʮʠʠ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʨʘʙʦʪʝ. ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʥʝʨʘʙʦʪʘʶʱʝʛʦ 

(ʥʝʠʩʧʨʘʚʥʦʛʦ) ʮʠʣʠʥʜʨʘ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʕʪʦʪ ʪʝʩʪ ʭʦʨʦʰʦ 
ʟʥʘʢʦʤ ʤʥʦʛʠʤ ʦʧʳʪʥʳʤ ʩʣʝʩʘʨʷʤ ʧʦ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʠʣʝʡ. ʆʜʥʘʢʦ ʫ ʵʪʦʛʦ ʪʝʩʪʘ ISSN 1993-
5552 ɸʣʴʤʘʥʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ˉ 7 (85) 2014 67 ʝʩʪʴ ʩʝʨʴʝʟʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ ï ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʫʞʝ ʥʝʨʘʙʦʪʘʶʱʠʡ ʮʠʣʠʥʜʨ. ʉ ʧʦʤʦʱʴʶ 
ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ, 

ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʚʳʷʚʠʪʴ ʥʝʠʩʧʨʘʚʥʳʡ ʮʠʣʠʥʜʨ ʥʘ ʩʪʘʜʠʠ ʟʘʨʦʞʜʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ. ɼʣʷ 
ʧʨʦʚʝʨʢʠ ʩʜʝʣʘʥʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʜʚʠʛʘʪʝʣʷʭ 
ʩʝʤʝʡʩʪʚʘ ɺɸɿ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ. ʕʪʠ ʜʚʠʛʘʪʝʣʠ ʥʝ ʧʝʨʝʛʨʫʞʝʥʳ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʥʘʚʝʩʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ 
ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 
ʨʠʩʫʥʢʝ 2. 

 

  
 

ʈʠʩʫʥʦʢ 2 - ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 
- ʚʝʨʭʥʠʡ ʛʨʘʬʠʢ ï ʚʝʣʠʯʠʥʘ ʜʠʩʧʝʨʩʠʠ ʜʚʠʛʘʪʝʣʷ ʙʝʟ ʦʪʢʣʶʯʝʥʠʷ ʮʠʣʠʥʜʨʦʚ; 

- ʥʠʞʥʠʡ ʛʨʘʬʠʢ ï ʚʝʣʠʯʠʥʘ ʜʠʩʧʝʨʩʠʠ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʦʜʥʦʛʦ ʠʟ ʠʩʧʨʘʚʥʳʭ 
ʮʠʣʠʥʜʨʦʚ; 


