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Physical and mathematical sciences 

ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 529.539 

 

ʆ ɼɺʀɾɽʅʀʀ ʉɾʀʄɸʖʑɽʁʉʗ ɺʗɿʂʆʉʊʅʆʁ ɾʀɼʂʆʉʊʀ  

ʉ ʋʏɽʊʆʄ ɻʀɼʈɸɺʃʀʏɽʉʂʆɻʆ ʉʆʇʈʆʊʀɺʃɽʅʀʗ 
 

 ɸ.ɹ. ɸʣʠʝʚ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʧʨʦʩ ʜʚʠʞʝʥʠʷ ʩʞʠʤʘʶʱʝʡʩʷ ʚʷʟʢʦʩʪʥʦʡ 

ʞʠʜʢʦʩʪʠ ʩ ʫʯʝʪʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʥʝʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʣʥ, ʨʘʜʠʫʩ. 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʦ ʵʚʦʣʶʮʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʦʟʤʫʱʝʥʠʷ ʨʘʜʠʫʩʘ ʚʷʟʢʦʫʧʨʫʛʦʡ 

ʪʨʫʙʢʠ ʩ ʦʩʮʠʣʣʷʪʦʨʘʤʠ ʧʨʠ ʪʝʯʝʥʠʠ ʚ ʥʝʡ ʞʠʜʢʦʩʪʠ. ʆʧʠʩʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ʚʦʟʤʫʱʝʥʠʡ ʚ ʥʦ-

ʚʳʭ ʤʘʩʰʪʘʙʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʨʦʥʪʦʤ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ, ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʥʝʣʠʥʝʡʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚʳʩʦʢʦʛʦ 

ʧʦʨʷʜʢʘ ʩ ʥʝʣʠʥʝʡʥʦʩʪʴʶ, ʠʤʝʶʱʝʡʩʷ ʚ ʫʨʘʚʥʝʥʠʷʭ ɹʶʨʛʝʨʩʘ-ʂʦʨʪʝʚʝʛʘ-ʜʝ ɺʨʠʟʘ, ʠ ʩ ʢʚʘʜʨʘʪʠʯʥʳʤ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʆʙʩʫʞʜʘʶʪʩʷ ʯʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʪʨʝʪʴʝʛʦ, ʯʝʪʚʝʨʪʦʛʦ ʠ 

ʰʝʩʪʦʛʦ ʧʦʨʷʜʢʘ.  

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʚ ʜʝʬʦʨʤʠʨʫʝʤʳʭ ʪʨʫʙʢʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʞʠʜʢʦʩʪʴ, ʩʦʟʜʘʶʪ ʧʨʝʜʧʦ-

ʩʳʣʢʠ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʛʠʙʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. 

ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪʩʷ ʤʥʦʛʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʝʥʢʠ ʪʨʫʙʢʠ ʩ ʧʦ-

ʪʦʢʦʤ ʞʠʜʢʦʩʪʠ ʧʨʠ ʣʠʥʝʡʥʦʡ ʠ ʥʝʣʠʥʝʡʥʦʡ ʧʦʩʪʘʥʦʚʢʘʭ [6, 7]. 

ɺ ʨʘʙʦʪʘʭ [7] ʥʝʣʠʥʝʡʥʦʩʪʴ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʘʥʥʘ ʩ ʜʘʚʣʝʥʠʝʤ ʠ ʨʘʜʠʫʩʦʤ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʧʦʩʪʨʦʝʥʠʝ ʠ ʘʥʘʣʠʟ ʤʦʜʝʣʠ, ʩʦʚʤʝʩʪʥʦ ʫʯʠʪʳʚʘʶʱʝʡ ʥʝʣʠʥʝʡʥʳʝ ʵʬʬʝʢʪʳ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʚʷʟʢʦʫʧʨʫʛʦʡ 

ʪʨʫʙʢʝ. 

ɺ ʨʘʙʦʪʝ ʚʳʚʝʜʝʥʦ ʵʚʦʣʶʮʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʚʦʣʥ ʚ ʧʦʪʦ-

ʢʝ ʚʷʟʢʦʡ ʩʣʘʙʦʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʚ ʚʷʟʢʦʫʧʨʫʛʦʡ ʪʨʫʙʢʝ ʩ ʦʩʮʠʣʣʷʪʦʨʘʤʠ. ʇʨʠ ʚʳʚʦʜʝ ʫʨʘʚ-

ʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʧʦʣʫʯʝʥʦ ʜʠʩʧʝʨʩʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʩʚʷʟʳʚʘʶʱʝʝ ʬʘʟʦʚʫʶ ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʜʘʯʠ, ʘ ʚʦ ʚʪʦʨʦʤ ï 

ʦʙʦʙʱʝʥʥʦʝ ʥʝʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ ɹʶʨʛʝʨʩʘ-ʢʦʨʪʝʚʝʛ-ʜʝ ɺʨʠʟʘ ʩ ʫʯʝʪʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

(BKdV). 

ʏʠʩʣʝʥʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʠ ʩʪʝʥʢʠ ʪʨʫʙʢʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʬʨʦʥʪʘ ʚʦʣʥʳ ʧʨʠ ʠʤʧʫʣʴʩʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʯʝʥʠʝ ʚʷʟʢʦʡ ʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʚ ʘʢʩʠʘʣʴʥʦ-ʩʠʤʤʝʪʨʠʯʥʦʡ ʚʷʟʢʦʫʧʨʫʛʦʡ ʪʨʫʙʢʝ ʩ 

ʦʩʮʠʣʣʷʪʦʨʘʤʠ. ʇʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ: 

1. ʄʝʭʘʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩ ʚʷʟʢʦʫʧʨʫʛʦʩʪʴʶ ʠʤʝʝʪ ʦʩʮʠʣʣʷʪʦʨʳ (ʤʘʩʩʳ ʄi). 

2. ʇʝʨʝʤʝʱʝʥʠʷ ʩʪʝʥʢʠ ʪʨʫʙʢʠ  ʠ ʝʝ ʪʦʣʱʠʥʘ h ʟʥʘʯʠʪʝʣʴʥʦ ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʚʥʦʚʝʩʥʳʤ ʨʘ-

ʜʠʫʩʦʤ R0, ʘ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʠʥʳ ʚʦʣʥʳ L ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ R0. 

3. ɼʝʬʦʨʤʘʮʠʷ ʪʨʫʙʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʝʝ ʨʘʜʠʫʩʘ. 

4. ɾʠʜʢʦʩʪʴ ʠ ʪʨʫʙʢʘ ʷʚʣʷʶʪʩʷ ʠʟʦʪʨʦʧʥʳʤʠ ʩʨʝʜʘʤʠ, ʘ ʭʘʨʘʢʪʝʨʥʳʝ ʩʢʦʨʦʩʪʠ ʚʦʣʥʳ ʚʝʣʠʢʠ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ. 

5. ʇʦʪʝʨʷ ʥʘʧʦʨʘ ʥʘ ʪʨʝʥʠʝ ʚ ʪʨʫʙʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ ɼʘʨʩʠ-ɺʝʡʩʙʘʭʘ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʠ ʜʚʠʞʝʥʠʷ ʩʞʠʤʘʝʤʦʡ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ, ʦʩʨʝʜʥʝʥʥʳʝ 

ʧʦ ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝʥʠʶ ʪʨʫʙʢʠ ʩ ʫʯʝʪʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʠʤʝʶʪ ʚʠʜ [4]: 

 

      (1) 

 

.            (2) 

 

ʛʜʝ  ï ʨʘʜʠʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʪʨʫʙʢʠ ʨʘʜʠʫʩʘ R0 ʪʦʣʱʠʥʦʡ h;  ï ʫʩʨʝʜʥʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ 
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ʞʠʜʢʦʩʪʠ;  ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ; -ʫʩʨʝʜʥʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ, s ï ʧʣʦʱʘʜʴ ʧʦʧʝ-

ʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ;  ï ʢʦʵʬʬʠʮʠʝʥʪ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʬʦʨʤʫʣʝ ɼʘʨʩʠ-ɺʝʡʙʘʭʘ;  ï ʜʠʥʘʤʠʯʝ-

ʩʢʘʷ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ;  ï ʧʦʧʨʘʚʢʘ ʂʦʨʠʦʣʠʩʘ ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ (ʧʨʠ ʧʘʨʘʙʦʣʠʯʝ-

ʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ , ʘ ʧʨʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʩʷ  ʙʫʜʝʪ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ [4]); g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦ-

ʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ; Ŭ -ʫʛʦʣ ʚʦʟʚʳʰʝʥʠʷ ʦʩʠ ʍ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ.  

ʇʨʠʤʝʤ ʣʠʥʝʡʥʳʡ ʚʷʟʢʦʫʧʨʫʛʠʡ ʟʘʢʦʥ ʜʣʷ ʪʦʥʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʪʝʥʢʠ [1, 3]: 

 

          (3) 

 

ʛʜʝ D ï ʜʠʬʬʝʨʝʥʮʠʘʣ ʚ ʩʤʳʩʣʝ ʆʣʜʨʘʡʜʘ [2],  ï ʧʦʨʷʜʦʢ ʜʠʬʬʝʨʝʥʮʠʘʣʘ; ʘ0, ʘ1 ï ʧʦʩʪʦʷʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʢʦʥʢʨʝʪʥʳʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʤʦʜʝʣʝʡ [3]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ R0 ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʝʥʢʠ , ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 

(1) - (3) ʟʘʤʳʢʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʫʧʨʫʛʦʡ ʞʠʜʢʦʩʪʠ: 

 

        (4) 

 

ʊʝʯʝʥʠʝ ʞʠʜʢʦʩʪʠ ʜʦ ʚʦʟʤʫʱʝʥʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

 

     (5) 

 

ʢʦʪʦʨʦʝ ʧʦʣʫʯʝʥʦ ʠʟ ʫʨʘʚʥʝʥʠʷ (2) ʩ ʫʯʝʪʦʤ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʪʝʯʝʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʥʝʢʦʪʦʨʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʟʘʤʝʥʳ ʠ ʩʧʦʩʦʙ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʧʦʣʫʯʘʝʤ ʫʢʘʟʘʥ-

ʥʦʝ ʥʠʞʝ ʫʨʘʚʥʝʥʠʝ ʪʠʧʘ ʂʦʨʪʝ ɺʝʛʘ ʜʵ ɺʠʮʘ: 

 

   (6) 

 

ɸ ʨʝʰʝʥʠʝ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʘʭʦʜʠʤ ʩʧʦʩʦʙʦʤ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ. 
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ʋɼʂ 372.851.4 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʆɹʋʏɽʅʀʗ ʇʆʀʉʂʋ ʈɽʐɽʅʀʗ 

ʅɽʉʊɸʅɼɸʈʊʅʓʍ ɿɸɼɸʏ ʇʆ ʄɸʊɽʄɸʊʀʂɽ 
 

 ɹ.ʆ. ʊʘʭʠʨʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʨʝʰʝʥʠʶ ʥʝʩʪʘʥʜʘʨʪʥʳʭ 

ʟʘʜʘʯ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʥʠʤʘʪʝʣʴʥʘʷ ʟʘʜʘʯʘ, ʢʦʤʙʠʥʘʪʦʨʥʘʷ ʟʘʜʘʯʘ, ʫʤʝʥʠʝ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʤʝʪʦʜʳ ʨʝ-

ʰʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʘʢʪʫʘʣʴʥʦ ʩʣʝʜʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ: ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ 

ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʜʦʣʞʥʦ ʠʤʝʪʴ ʨʘʟʚʠʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʠʢʣʘʜʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʋʯʝʥʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʜʘ-

ʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪʥʫʶ ʩʫʤʤʫ ʟʥʘʥʠʡ, ʥʦ ʠ ʧʨʠʚʠʚʘʪʴ ʠʤ ʥʘʚʳʢʠ ʪʚʦʨʯʝʩʪʚʘ, ʧʨʠʦʙʱʘʪʴ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ, 

ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ʠʩʪʠʥ, ʧʨʦʚʝʨʢʝ ʛʠʧʦʪʝʟ.  

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʝʩʪʴ ʪʦʪ ʚʠʜ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠ ʫʩʚʦʝʥʠʝ 

ʰʢʦʣʴʥʠʢʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʠ ʜʦʩʪʠʞʝʥʠʝ ʨʘʟʚʠʚʘʶʱʠʭ 

ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʟʘʜʘʯʠ ʠ ʚ ʢʘ-

ʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʝʜʣʘʛʘʣʠʩʴ ʫʯʘʱʠʤʩʷ, ʢʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʥʠ ʨʝʰʘʣʠʩʴ ʠ ʢʘʢ ʚʝʣʠʢʘ ʙʳʣʘ ʜʦʣʷ ʘʢ-

ʪʠʚʥʦʩʪʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ. 

ʆʨʛʘʥʠʟʦʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʨʘʙʦʪʦʡ ʢʣʘʩʩʘ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ï ʙʦʣʴʰʦʝ ʠʩʢʫʩʩʪʚʦ. ʅʝʦʙʭʦʜʠʤ ʩʧʣʘʚ 

ʛʣʫʙʦʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠʜʝʡ, ʪʚʝʨʜʳʭ ʫʙʝʞʜʝʥʠʡ ʠ ʦʩʥʦʚʘʪʝʣʴʥʦʛʦ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʦʧʳʪʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʨʝʰʝʥʠʶ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ. ʆʪʤʝ-

ʪʠʤ, ʯʪʦ ʩʘʤʦ ʧʦʥʷʪʠʝ çʥʝʩʪʘʥʜʘʨʪʥʘʷ ʟʘʜʘʯʘè ʚʝʩʴʤʘ ʫʩʣʦʚʥʦ, ʪʘʢ ʢʘʢ ʟʘʜʘʯʘ ʩʪʘʥʜʘʨʪʥʘ ʜʣʷ ʦʜʥʦʛʦ, ʩʦʚʝʨ-

ʰʝʥʥʦ ʥʝʩʪʘʥʜʘʨʪʥʘ ʜʣʷ ʜʨʫʛʦʛʦ. ʀ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʦʩʚʦʠʚʰʠʭ ʨʝʰʝʥʠʝ ʪʘʢʦʛʦ ʢʣʘʩʩʘ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ, 

ʟʘʜʘʯʠ ʵʪʦʛʦ ʪʠʧʘ ʩʪʘʥʦʚʷʪʩʷ ʫʞʝ ʩʪʘʥʜʘʨʪʥʳʤʠ. ʇʦʵʪʦʤʫ ʣʦʛʠʯʥʦ ʥʘʟʳʚʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʪʘʢʫʶ ʟʘʜʘʯʫ, ʜʣʷ 

ʢʦʪʦʨʦʡ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʝʥʠʢʘ ʥʝ ʠʤʝʝʪʩʷ ʦʙʱʠʭ ʧʨʘʚʠʣ ʨʝʰʝʥʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʪʦʪ ʫʯʝʥʠʢ ʥʝ ʟʥʘʝʪ ʥʠ 

ʩʧʦʩʦʙʘ ʝʝ ʨʝʰʝʥʠʷ, ʥʠ ʥʘ ʢʘʢʦʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʦʧʠʨʘʶʪʩʷ ʝʝ ʨʝʰʝʥʠʷ. 

ɺ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʦʙʫʯʝʥʠʝ ʨʝʰʝʥʠʶ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʝʦʙʭʦʜʠʤʦ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ-

ʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ: 

1) ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʫ ʰʢʦʣʴʥʠʢʦʚ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; 

2) ʨʘʟʚʠʪʠʶ ʫʤʝʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ ʦʙʨʘʟʮʫ ʠ ʚ ʥʝʟʥʘʢʦʤʦʡ ʩʠʪʫʘʮʠʠ; 

3) ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʧʳʪʘ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ; 

4) ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʚʳʢʘ ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ; 

5) ʨʘʟʚʠʪʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠ ʦʙʱʝʫʯʝʙʥʳʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʠ ʪ.ʜ. 

ʇʨʦʙʣʝʤʫ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʨʝʰʝʥʠʶ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʠʟʫʯʘʣʠ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ɼ. ʇʦʡʘ, 

ʌʨʠʜʤʘʥ ʃ.ʄ., ʊʫʨʝʮʢʠʡ ɽ.ʅ., ʂʦʣʷʛʠʥ ʖ.ʄ. ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʘʚʪʦʨʳ. 

ʅʘʫʯʠʪʴ ʰʢʦʣʴʥʠʢʦʚ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʜʘ ʤʦʞʥʦ, ʝʩʣʠ ʧʨʝʜʣʦʞʠʪʴ ʟʘʜʘʯʠ ʠʥʪʝʨʝʩʥʳʝ 

ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʝʥʠʢʘ. 

ʇʨʦʚʝʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʪʨʫʜʥʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʪʠʧʳ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ: 1) ʟʘʜʘʯʠ ʥʘ ʩʤʝʢʘʣʢʫ; 2) ʟʘʥʠʤʘʪʝʣʴʥʳʝ ʟʘʜʘʯʠ; 3) ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ; 4) ʢʦʤ-

ʙʠʥʘʪʦʨʥʳʝ ʟʘʜʘʯʠ; 5) ʟʘʜʘʯʠ ʥʘ ʧʝʨʝʣʠʚʘʥʠʝ ʠ ʪ.ʜ. 

ʋʤʝʥʠʝ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʧʨʘʢʪʠʢʦʡ. ɺ ʩʚʦʝʡ ʢʥʠʛʝ çʂʘʢ ʨʝʰʘʪʴ ʟʘʜʘʯʫè 

ɼ. ʇʦʡʘ [1, ʩ. 15] ʧʠʰʝʪ: çʙʫʜʝʤ ʨʘʟʣʠʯʘʪʴ ʯʝʪʳʨʝ ʩʪʫʧʝʥʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ɺʦ-ʧʝʨʚʳʭ, ʤʳ ʜʦʣʞʥʳ 

ʧʦʥʷʪʴ ʟʘʜʘʯʫ: ʤʳ ʜʦʣʞʥʳ ʷʩʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʥʝʡ ʷʚʣʷʝʪʩʷ ʠʩʢʦʤʳʤ. ɺʦ-ʚʪʦʨʳʭ, ʤʳ ʜʦʣʞʥʳ ʫʩʤʦʪʨʝʪʴ, ʢʘʢ 

ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʟʘʜʘʯʠ, ʢʘʢ ʥʝʠʟʚʝʩʪʥʦʝ ʩʚʷʟʘʥʦ ʩ ʜʘʥʥʳʤʠ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʰʝʥʠʠ, ʯʪʦʙʳ ʩʦʩʪʘʚʠʪʴ ʧʣʘʥ. ɺ-ʪʨʝʪʴʠʭ, ʤʳ ʦʩʫʱʝʩʪʚʣʷʝʤ ʥʘʰ ʧʣʘʥ. ɺ-

ʯʝʪʚʝʨʪʳʭ, ʦʛʣʷʜʳʚʘʷʩʴ ʥʘʟʘʜ ʥʘ ʧʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʤʳ ʚʥʦʚʴ ʠʟʫʯʘʝʤ ʠ ʘʥʘʣʠʟʠʨʫʝʤ ʝʛʦè. 

ɺʩʝ ʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ʤʝ-

ʪʦʜʦʚ: 1) ʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ; 2) ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʃʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ï ʵʪʦ ʤʝʪʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʘʥʘʣʠʟʘ, ʩʨʘʚʥʝʥʠʷ, 

ʦʙʦʙʱʝʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠʥʜʫʢʮʠʠ, ʜʝʜʫʢʮʠʠ ʠ ʪ.ʜ. 

ʕʚʨʠʩʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʭʦʪʷ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʤʩʪʚʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʦʡ ʩʧʝʮʠʬʠʢʦʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʵʚʨʠʩʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʪʘʢʫʶ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʜʝʡʩʪʚʠʡ 

ʠʣʠ ʦʪʢʨʳʚʘʝʪ ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʢʨʫʞʘʶʱʠʭ ʯʝʣʦʚʝʢʘ ʦʙʲʝʢʪʦʚ. ɻʨʫʙʦ ʛʦʚʦʨʷ, ʵʚʨʠʩʪʠʯʝʩʢʠʡ 
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ʤʝʪʦʜ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʯʠʪʝʣʴ ʩʪʘʚʠʪ ʧʝʨʝʜ ʦʙʫʯʘʶʱʠʤʠʩʷ ʥʝʢʦʪʦʨʫʶ ʧʨʦʙʣʝʤʫ, ʘ ʟʘʪʝʤ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʥʠʡ çʥʘʚʦʜʠʪè ʠʭ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʪʦʛʦ, ʠʣʠ ʠʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʬʘʢʪʘ. ʋʯʘʱʠʝʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʰʘʛ ʟʘ ʰʘʛʦʤ, ʧʨʝʦʜʦʣʝʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ çʦʪ-

ʢʨʳʚʘʶʪè ʩʘʤʠ ʝʝ ʨʝʰʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ï ʵʪʦ ʩʠʩʪʝʤʘ ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʘʚʠʣ, ʢʦʪʦʨʘʷ ʟʘʜʘ-

ʝʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʰʘʶʱʝʛʦ. 

ʅʠʞʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʡ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ. 

1. ʈʝʰʠʪʴ ʚ ʮʝʣʳʭ ʯʠʩʣʘʭ ʫʨʘʚʥʝʥʠʝ:762 =+ yx . 

ʈʝʰʝʥʠʝ. ʋʨʘʚʥʝʥʠʝ ʚ ʮʝʣʳʭ ʯʠʩʣʘʭ ʨʝʰʝʥʠʝ ʥʝ ʠʤʝʝʪ, ʪʘʢ ʢʘʢ ʣʝʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ ʚʩʝʛʜʘ ʧʨʠʥʠʤʘ-

ʝʪ ʯʝʪʥʦʝ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʧʨʘʚʘʷ ʯʘʩʪʴ ʨʘʚʥʘ 7. 

2. ʈʝʰʠʪʴ ʚ ʮʝʣʳʭ ʯʠʩʣʘʭ ʫʨʘʚʥʝʥʠʝ: 523 =+ yx .  

ʈʝʰʝʥʠʝ. ɿʘʤʝʪʠʤ, ʯʪʦ 10=x  ʠ 10=y  ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ. ʊʦʛʜʘ ʠʟ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ  532 =+ yx  ʠ 

532 00 =+ yx  ʠʤʝʝʤ:  0)(3)(2 00 =-+- yyxx  ʠʣʠ )(3)(2 00 yyxx --=- . ʊʘʢ ʢʘʢ ʯʠʩʣʘ 2 ʠ 3 ʚʟʘʠʤʥʦʧʨʦ-

ʩʪʳʝ, ʪʦ ʠʤʝʝʤ: 
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ʆʪʚʝʪ: 10=x , 10=y . 

3. ʉʢʦʣʴʢʦ ʥʘʪʫʨʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠʤʝʝʪ ʫʨʘʚʥʝʥʠʝ 10=++ zyx ? 

ʈʝʰʝʥʠʝ. ʇʨʷʤʳʤ ʧʦʜʩʯʝʪʦʤ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʯʠʩʣʦ ʥʘʪʫʨʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦ 36. 
 

 
 

4. ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ABC ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʝʛʦ ʤʝʜʠʘʥ ʜʦ ʩʪʦʨʦʥʳ AB ʨʘʚʥʦ h. ʅʘʡʪʠ 

ʜʣʠʥʫ ʵʪʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ʨʘʚʥʘ S. 

ʈʝʰʝʥʠʝ. ɿʘʤʝʪʠʤ, ʯʪʦ ʪʨʠ ʤʝʜʠʘʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʜʝʣʷʪ ʪʨʝʫʛʦʣʴʥʠʢ ʥʘ ʰʝʩʪʴ ʨʘʚʥʦʚʝʣʠʢʠʭ ʪʨʝʫʛʦʣʴ-

ʥʠʢʘ. ʊʦʛʜʘ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ hOM = ;  SS AOB
3

2
=D . ʊʦʛʜʘ 

h

S
AB

3

4
= . 

5. ʀʤʝʝʪʩʷ 9 ʢʛ ʢʨʫʧʳ ʠ ʯʘʰʝʯʥʳʝ ʚʝʩʳ ʩ ʛʠʨʷʤʠ ʚ 50 ʛ ʠ 200 ʛ. ʇʦʧʨʦʙʫʡʪʝ ʚ ʪʨʠ ʧʨʠʝʤʘ ʦʪʚʝʩʠʪʴ 2 ʢʛ 

ʵʪʦʡ ʢʨʫʧʳ. 

ʈʝʰʝʥʠʝ. ʉʥʘʯʘʣʘ ʨʘʟʚʝʩʠʤ ʢʨʫʧʫ ʥʘ ʜʚʝ ʯʘʩʪʠ ʧʦ 4,5 ʢʛ. ɼʘʣʝʝ ʦʜʥʫ ʠʟ ʵʪʠʭ ʯʘʩʪʝʡ ʨʘʟʚʝʩʠʤ ʥʘ ʜʚʝ 

ʯʘʩʪʠ ʧʦ 2,25 ʢʛ. ɿʘʪʝʤ ʦʪ ʦʜʥʦʡ ʠʭ ʵʪʠʭ ʯʘʩʪʝʡ ʦʪʥʠʤʝʤ 250 ʛ ʧʨʠ ʧʦʤʦʱʠ ʠʤʝʶʱʠʭʩʷ ʛʠʨʴ. 
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FOR NON-STANDARD MATHEMATIC PROBLEMS  
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Abstract. This paper discusses the issues of learning finding solutions for non-standard mathematic problems. 

We offer some conditions, promoting this process. 
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Abstract. This article deals with the study of the influence of a large oil, gas and condensate field ï Kara-

chaganak Field, located in West Kazakhstan region, on the environment. The study was conducted using fluctuating 

asymmetry method for woody and herbage plants by V.M. Zakharov and A.V. Yablokov. A lamina of black poplar, 

growing near the Gas Processing Facility plant, was used as a bioindicator. The results showed the high level of pollu-

tion of operating and adjacent spaces and the high influence on living organisms. 

Keywords: bioindication, Karachaganak, poplar, technogenic pollution. 

 

It is observed that every year anthropogenic influence on the Earth geo-system increases. The role of oil and 

gas fields in environmental pollution is huge and it is a very important ecological issue. 

More than a half of the needs in the field of thermal energy and chemical technology are provided by oil and 

gas. The use, consumption and production of oil and gas as a source of raw materials in manufacturing various products 

in everyday household and other spheres of human life is growing smoothly. Currently, more than 80 % of the organic 

chemicals are manufactured from oil and gas, and in the near future the development of the world petro chemistry will 

outpace other industries. The higher the standard of living of the people of the region, its density and industrial devel-

opment are, the more frequently hydrocarbons are used. 

Oil and gas production is much more dangerous sphere of production in terms of ecology. According to the de-

gree of pollution, oil and gas fields come after non-ferrous and heavy metallurgy. Oil and gas fields release approxi-

mately 1500 kg of harmful substances into the environment. The main pollutants are nitrogen oxides, hydrocarbons, 

hydrogen sulphide, sulphur and carbon, technical carbohydrates. Solids, sulphur dioxide, carbon oxides, nitrogen oxides 

are 98 % of all pollutants originating from the production. 

The degree of environmental impact of oil and gas production depends on the concentration of the pollutants 

from production facilities, industrial culture, and various factors such as the potential stability of the ecosystem. As a 

result of oil and gas production, various toxic gases emitted into the environment into the atmosphere exceed the value 

to be in the composition of the atmosphere, and have a negative impact on living organisms in that area. Polluting sedi-

ments from the atmospheric rainfall change the composition of the soil and reduce its fertility. Plants are the most sensi-

tive to these changes among living organisms. Therefore, air pollution and soil degradation of the areas of production 

and adjacent areas plants lead to a variety of morphological changes of plants, to the reduction of their types, even to the 

elimination of all types. Respectively, it leads to the reduction of the biodiversity of species, to the collapse of the eco-

system, to a decrease in the number of animals and to the deterioration of human health in that region and nearby terri-

tories. 

The black poplar Populus nigra L. wood, grown in the vicinity of ñComplex gas preparation units ï 2ò plant, is 

used as a bioindicator in order to determine the impact of Karachaganak field on the environment and people. 

Objects and methods of the study: a technique was used to determine the degree of environmental pollution in 

terms of asymmetrical deviations of higher-level plants. In the course of this study, the methods have been applied from 

ñequilibrium of developmentò theory, that is, the theory was suggested by Russian scientists A.V. Yablokov,  

V.M. Zakharov, who studied the effects of radioactive contamination in the Chernobyl accident. These scientists have 

proven that stress actions of various substances change the development and homeostasis in a living organism, i.e. cause 

a disturbance in morphogenetic processes. 

The main indicator of the change in homeostasis in morphogenetic processes is asymmetry deviation ï inaccu-

rate right and left directions of the morphological structure. This difference, as a rule, negatively affects the develop-

ment of the body. Any stressful situation with a minimum degree will lead to an increase in asymmetry, even in normal 

conditions. 

The main feature of stability is being dependent, in many cases, on the genetic structure of an organism. 

                                                           
É Masenov K.B., Ashibekov S., Bakytbek A. / ʄʘʩʝʥʦʚ ʂ.ɹ., ɸʰʠʙʝʢʦʚ ʉ., ɹʘʢʳʪʙʝʢ ɸ., 2016 
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The price of asymmetry deviation in the bilateral body depends on the degree of anthropogenic activities. Tra-

ditional methods that give chemical and physical indicators do not create a complex system of biological impact; Bio 

indicative indicators cause a reaction with many factors influencing the body, and have biological importance. 

The main object of bio-indication under the anthropogenic action is plant. Animals, especially in higher levels, 

precisely coincide with the bio-indication on the average degree. First, they are much more hindered organized and their 

stability is due to many factors. Secondly, they are in the higher stage of food pyramid, and have not suffered from air 

and soil pollution. Finally, the animals will be in less contact with these areas. 

As plants are producers of the ecosystem, will be dependent on the local area at all stages of their life, and suf-

fer from damages in air and soil, feel everything that has stressful effects on the ecosystem. 

Necessary equipment for the execution of the work are a measuring ruler and a compass, a protractor device, 

and a form for recording the results of the calculation (a calculator and a computer). 

The work begins with the selection of an area ï four or five areas, the area should be chosen in the direction of 

the elimination of the potential of pollution sources. 

The Black Populus nigra L. trees, grown around the objects CGTU 2 (complex gas treatment units) and CGTU 

3 of KPO BV Company, have been used as a bio-indicator and the ecological condition of the territory has been as-

sessed. 

Only average annual plants have been used for the expertise. Leaf collection has been held in 10 trees close to 

each other, from each tree 10 leaves have been gathered. Damaged or deformed leaves under the influence of external 

forces have not been used in the study. 

Leaves have been taken from the lower part (hand reachable) of the tree. The direction of the leaf collection, as 

a rule, is from the north to the south, from the west to the east. They were selected from each region. 

Leaves, taken collected from one tree, were tied with a thread and were stored in a package. 

Collection of material was held in August, when the leaves grow fully.  

The collected material was processed before the leaves are folded. Due to the absence of the possibility of im-

mediate processing the collected material, they were put on the bottom shelf of the refrigerator. 

During the measurement of the leaves, 5 parametric values were taken from each leaf's left and right parts: 

1 ï The width of the half part. To measure the leaf it is put horizontally, poppy part of it is directed to the main, 

and then the resulting part is measured. 

2 ï The length on the basis of the second blade leaf of the second order; 

3 ï The distance between the first and second blade for the second time; 

4 ï The length of the last part of the blades; 

5 ï The angle between the primary and secondary roots. 

The first four parameters take place using a compass meter. And the blades of leaves are measured with a pro-

tractor device. It is often comfortable to use a transparent white protractor. 

A protractor device is used to measure the angle. The centre of the protractor box must be placed on the part of 

the second blade of the second order. 

As blades are not straight as a ruler, but wavy: 1) the central territory of the blade is on the edge of the protrac-

tor window; 2) regulates the central part of a protractor to 90 degrees, and puts the part of the blade on the second place 

and then stretches to the degree of the protractor; 3) uses a ruler. 

Calculations. The asymmetrical value is calculated by the integral indicator ï The average relative difference 

of the calculation belongs to the comparative system of the calculation on the left and right parts of the leave. An addi-

tional table assists to calculate. 

We name one part X and the left and right sides as Xc and Xo. We get X 10 value measuring the leaves param-

eter on the basis of five features.  

First-step (1) we find the significant difference (Y) of the right and left parts. For this, we need to find diversity of 

the values of one leaf, sum the values obtained and divide by the sum mentioned. We find the value of the Yi formula: 
 

      (1) 

 

We put the obtained value in the first column of the second table.  

These calculations use for all the features. As a result, for one Y leaf we have 5 results. These calculations are 

made for each leaf separately; the results are presents in the columns of Table 1. 
 

Table 1 

Table for writing the parameters of calculated leaves 
Leaves 

ˉ 

1 parameter 2 parameter 3 parameter 4 parameter 5 parameter The average relative difference of 

middle parts 

(1) 

 

(1) 

 

(1) 

 

(1) 

 

(1) 

 

(2) 
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In the second step (2) the average relative difference of middle parts are calculated on the basis of each leafôs 

character. For this purpose, the number of the average relative difference is divided by the number of the characters. 

We find Z1 value by the formula (2). 

 

       (2) 

 

Here N is the value of the characters. In our case, N=5.  

Such calculations are made for each leaf. The obtained values are put into the right column of the second table. 

In the third step (3) for all samples (X) we get the average relative value. To do this, all the Z values are added 

together and then divided by the number of these characters according to the formula (3). 

 

       (3) 

 

Here n-Z's value is the number of leaves. 

Received parameter shows the degree level of asymmetric deviation of the body. Relying on this parameter, we 

can assess the pollution level of the environment. Found values are put into the 5-point scale given by A.B. Streltsov in 

2003 related to the level of asymmetric disorders in birch wood and other plant types. 

 

Table 2 

The point system of the quality of the environment  

of liv ing organisms in terms of asymmetric deviations parameters of higher plants (by A.B. Streltsov, 2003) 
Species   Point   

1 2 3 4 5 

Silver birch <0,055 0,056-0,060 0,061-0,065 0,065-0,070 > 0,070 

other types of plants  <0,0018 0,0019-0,0089 0,0090-0,022 0,022-0,04 >0,04 

 

Point parameters, presented in Table 2, are in accordance with the following characteristics: 1 point ï clean;  

2 points ï relatively clean (normal); 3 points ï contaminated (alarm); 4 points ï dirty (malignant); 5 points ï very high-

ly contaminated (dangerous). 

 

 
 

Fig. 1. Degrees of asymmetric deviation of poplar balsam trees from the territory of KOGCF 

 

Obtained measurements are included in the table. The average asymmetric deviation of all leaves, collected in 

the territory of the Karachaganak oil and gas condensate field, was equal to 0.040278792. This shows 5 points of the 

point system proposed by A.B. Streltsov. Accordingly, the current state of the area is very dirty, was evaluated as a very 

dangerous zone. Deviation parameters of the trees can be seen in Figure 1. 

In conclusion, it should be noted that the level of fluctuating asymmetry depends not only on the environment, 

but also on a number of internal factors, such as gender, ploidy, genetic determinism, heterozygosity, inbreeding, and 

others. There is no consensus about the extent and nature of the impact of these phenomena on the asymmetry in the 

literature, however, when using this indicator it is desirable to consider them. 
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ʩʪʠʥʢʘ ʜʝʨʝʚʘ ʪʦʧʦʣʴ ʯʝʨʥʳʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚʙʣʠʟʠ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʦʜʘ ʋʂʇɻ (ʋʩʪʘʥʦʚʢʘ ʂʦʤʧʣʝʢʩʥʦʡ 

ʇʦʜʛʦʪʦʚʢʠ ɻʘʟʘ). ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʩʠʣʴʥʫʶ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʧʨʠʣʝʞʘʱʝʡ ʢ ʥʝʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʠʥʜʠʢʘʮʠʷ, ʂʘʨʘʯʘʛʘʥʘʢ, ʪʦʧʦʣʴ, ʪʝʭʥʦʛʝʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ. 



ISSN 2311-2158. The Way of Science. 2016. ˉ 12 (34). 

 

 

18 

 

ʋɼʂ 57.048: 304.3 (008.2) 

 

ɺʈɽʄʗ ɺ ʉʀʉʊɽʄɽ ʆʈɻɸʅʆɺ ʏʋɺʉʊɺ 
 

 ɻ.ʀ. ʊʨʦʬʠʤʦʚʘ1, ɺ.ɻ. ʏʝʨʝʤʠʩʠʥʘ2 
1 ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ 

ʧʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ, 
2 ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

1 ʌʠʣʠʘʣ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʛ. ʃʝʥʠʥʩʢ-ʂʫʟʥʝʮʢʠʡ, 
2 ʂʫʟʙʘʩʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʂʝʤʝʨʦʚʦ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ ʚʨʝʤʝʥʠ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ʆʧʨʝʜʝʣʝʥʳ 

ʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʨʘʥʠʮʳ ʠ ʠʥʪʝʨʚʘʣʴʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʯʝʣʦʚʝʢʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʝʤʷ, ʚʦʩʧʨʠʷʪʠʝ, ʩʠʩʪʝʤʘ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʨʘʥʠʮʳ, ʠʥʪʝʨʚʘʣʴʥʘʷ 

ʮʠʢʣʠʯʥʦʩʪʴ. 

 

ɺʦʧʨʦʩ ʯʫʚʩʪʚʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʠ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ɿʝʤʣʝ ʠ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʩʝʛʜʘ ʦʩʪʘʸʪʩʷ ʠʥʪʝʨʝʩʥʳʤ. ʄʳ ʨʦʞʜʘʝʤʩʷ, ʨʘʩʪʸʤ, ʧʨʝʦʙʨʘʟʫʝʤʩʷ, ʫʯʠʤʩʷ, ʩʪʨʦʠʤ 

ʩʚʦʡ ʤʠʨ, ʜʚʠʞʝʤʩʷ, ʩʣʝʜʫʷ ʂʘʨʪʝ ʇʫʪʠ, ʧʨʝʦʙʨʘʟʫʝʤʩʷ. ʀ ʥʘʙʣʶʜʘʝʤ, ʢʘʢ ʦʯʝʨʝʜʥʘʷ ʦʩʝʥʴ ʩʤʝʥʷʝʪʩʷ ʟʠʤʦʡ, 

ʧʨʠʣʝʪʘʶʪ ʧʪʠʮʳ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʚʝʩʥʳ, ʥʝʞʥʦ-ʟʝʣʸʥʳʡ ʮʚʝʪ ʣʠʩʪʴʝʚ ʤʝʥʷʝʪʩʷ ʥʘ ʞʸʣʪʳʡ. ɺʩʸ ʥʘʙʣʶʜʘʝʤʦʝ 

ʥʘʤʠ ʚ ʧʨʠʨʦʜʝ ʠʤʝʝʪ ʩʚʦʡ ʮʠʢʣ.  

ɾʠʟʥʴ ʥʘ ɿʝʤʣʝ ʮʠʢʣʠʯʥʘ. ʆʙ ʵʪʦʤ ʤʳ ʯʠʪʘʝʤ ʠ ʚ ʜʨʝʚʥʠʭ ʧʠʩʘʥʠʷʭ, ʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʨʘʟʣʠʯʥʳʭ ʥʘʫʢ. ʅʘʯʠʥʘʷ ʩ ʢʚʘʨʢʦʚ ʠ ʜʦʡʜʷ ʜʦ ɺʩʝʣʝʥʥʦʡ, ʥʘʤ ʜʘʨʦʚʘʥʦ ʥʘʙʣʶʜʘʪʴ, ʧʦʥʠʤʘʪʴ ʠ ʦʩʦʟʥʘʚʘʪʴ 

ʮʠʢʣʠʯʥʦʩʪʴ ʢʘʞʜʦʡ ʩʠʩʪʝʤʳ. ʉ ʤʦʤʝʥʪʘ ʟʘʯʘʪʠʷ ʠ ʜʦ ʨʦʞʜʝʥʠʷ ʯʝʣʦʚʝʢ ʧʨʦʭʦʜʠʪ ʩʚʦʡ ʧʝʨʚʳʡ ʬʠʟʠʯʝʩʢʠʡ 

ʮʠʢʣ ʨʦʩʪʘ, ʯʪʦʙʳ ʧʦʷʚʠʪʴʩʷ ʥʘ ɿʝʤʣʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ɿʝʤʣʷ, ʚʨʘʱʘʷʩʴ, ʦʧʨʝʜʝʣʷʝʪ ʮʠʢʣʳ ʩʤʝʥʘ ʜʥʷ ʠ ʥʦʯʠ, 

ʚʨʝʤʸʥ ʛʦʜʘ, 12-ʪʠ ʣʝʪʥʠʝ ʠ ʜʨʫʛʠʝ ʧʝʨʠʦʜʳ ʮʠʢʣʠʯʥʦʩʪʠ. 

ʉʤʝʥʘ ʜʥʷ ʠ ʥʦʯʠ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʨʘʱʝʥʠʝ ɿʝʤʣʠ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, ʘ ʪʘʢʞʝ ʩʤʝʥʘ ʚʨʝʤʝ-

ʥʠ ʛʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʨʛʘʥʳ ʯʝʣʦʚʝʢʘ ʪʘʢʞʝ ʨʠʪʤʠʯʥʦ ʠʟʤʝʥʷʶʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ, ʢʘʢ ʠ ʚʩʝ ʞʠʚʳʝ 

ʦʨʛʘʥʠʟʤʳ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. 

ɺʢʣʶʯʘʶʱʠʤʠ ʠ ʚʳʢʣʶʯʘʶʱʠʤʠ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ, ʥʘʧʨʠ-

ʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʚʠʞʝʥʠʝʤ ʉʦʣʥʮʘ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʬʘʟ ʃʫʥʳ, 

ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʠʨʦʜʝ, ʤʘʛʥʠʪʥʳʝ ʙʫʨʠ, ʩʦʣʥʝʯʥʳʝ ʚʝʪʨʳ ʠ ʜʨʫʛʠʝ ʧʨʠʨʦʜʥʳʝ ʠ ʢʦʩʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. 

ʅʦ ʢʨʦʤʝ ʚʩʝʛʦ ʵʪʦʛʦ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʠ ʧʨʠʨʦʜʝ, ʤʳ ʧʦ-ʨʘʟʥʦʤʫ ʧʦʥʠʤʘʝʤ ʠ 

ʯʫʚʩʪʚʫʝʤ ʵʪʫ ʮʠʢʣʠʯʥʦʩʪʴ, ʫ ʢʘʞʜʦʛʦ ʠʟ ʥʘʩ ʩʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʨʠʪʤ. ɺʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʥʠʤʘʥʠʷ ʠ ʚʦʩ-

ʧʨʠʷʪʠʷ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʶʪ ʥʘʰʠ ʦʨʛʘʥʳ ʯʫʚʩʪʚ, ʛʘʨʤʦʥʠʯʥʘʷ ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ï ʥʘʰʘ ʧʨʦʷʚʣʝʥʥʦʩʪʴ ʚʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ʅʘʰʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʦʧʨʝʜʝʣʝʥʘ ʦʩʥʦʚʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʥʘʰʝʛʦ 

ʦʨʛʘʥʠʟʤʘ ï ʚʠʜʝʪʴ, ʩʣʳʰʘʪʴ, ʦʩʷʟʘʪʴ, ʧʨʦʙʦʚʘʪʴ ʥʘ ʚʢʫʩ, ʯʫʚʩʪʚʦʚʘʪʴ ʟʘʧʘʭ, ʯʫʚʩʪʚʦʚʘʪʴ ʠʥʪʫʠʪʠʚʥʦ. 

ʈʘʥʝʝ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʥʷʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʛʘʨʤʦʥʠʯʥʫʶ ʩʦʚʤʝʩʪʥʫʶ 

ʨʘʙʦʪʫ ʥʘʰʝʛʦ ʩʦʟʥʘʥʠʷ, ʢʘʢ ʥʘʙʣʶʜʘʪʝʣʷ ʚʥʝʰʥʠʭ ʦʙʲʝʢʪʦʚ ʠ ʧʦʜʩʦʟʥʘʥʠʷ ï ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘʰʝʡ ʩʠʩʪʝ-

ʤʳ. ʄʳ ʛʦʚʦʨʠʣʠ ʦ ʪʦʤ, ʯʪʦ ʝʜʠʥʘʷ ʨʘʙʦʪʘ ʈʘʟʫʤʘ ʠ ɼʫʰʠ ʚʩʝʛʜʘ ʥʘ ɹʣʘʛʦ ʉʫʱʝʛʦ ʠ ʥʘʩ ʚ ʥʸʤ. 

ɼʣʷ ʦʩʦʟʥʘʥʠʷ ʚʨʝʤʝʥʠ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʯʝʣʦʚʝʢʫ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʭʦʨʦʰʦ ʧʦʥʠʤʘʪʴ, 

ʯʪʦ ʝʩʪʴ çʉʦʟʥʘʥʠʝè, çʇʦʜʩʦʟʥʘʥʠʝè ʠ çʕʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʝè, ʘ ʪʘʢʞʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʧʨʝʜʳʜʫʱʠʭ 

ʩʪʘʪʴʷʭ ʤʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ.  

ʉʦʟʥʘʥʠʝ ï ʵʪʦ ʚʝʢʪʦʨ ʇʫʪʠ, ʢʦʪʦʨʳʝ ʢʫʨʠʨʫʶʪ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠ-

ʨʦʤ, ʯʝʣʦʚʝʢ ʚʦʩʧʨʠʥʠʤʘʝʪ ʧʨʦʠʩʭʦʜʷʱʝʝ ʦʢʨʫʞʝʥʠʝ ʢʘʢ ʜʘʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ï ʬʠʣʴʤ, ʨʝʞʠʩʩʸʨʦʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʦʜʩʦʟʥʘʥʠʝ. ɺʩʸ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʥʘʤʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ ï ʵʪʦ ʥʘʰ ʩʮʝʥʘʨʠʡ ʬʠʣʴʤʘ. ʉʣʝʜʫʷ 

ʂʘʨʪʝ ʇʫʪʠ, ʤʳ ʩʘʤʠ ʩʪʨʦʠʤ ʩʚʦʶ ʞʠʟʥʴ, ʩʦʟʜʘʸʤ ʩʠʪʫʘʮʠʠ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ ʥʘʤʠ, ʦʧʨʝʜʝʣʷʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ʅʘʰʝ ʧʦʜʩʦʟʥʘʥʠʝ ï ʮʝʥʪʨʘʣʴʥʳʡ ʧʫʣʴʪ, ʛʜʝ ʧʠʰʝʪʩʷ ʩʮʝʥʘʨʠʡ ʬʠʣʴʤʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʨʦʣʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʜʝʢʦʨʘʮʠʠ, ʚʳʙʠʨʘʝʪʩʷ ʦʜʝʞʜʘ ʘʢʪʸʨʦʚ ʠ ʪ.ʜ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʠ ʇʫʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʚʦʤ çɺʤʝʩʪʝè ï ʵʪʦ ʝʜʠʥʘʷ ʠ ʩʦ-

ʛʣʘʩʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʰʝʛʦ ʩʦʟʥʘʥʠʷ ʠ ʧʦʜʩʦʟʥʘʥʠʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ ï ʚʟʘʠʤʦʧʦʥʠʤʘ-

ʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ɺ ʧʨʦʰʣʦʡ ʩʪʘʪʴʝ ʤʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʦʧʨʦʩ ʫʧʨʘʚʣʝʥʠʝ 

ʚʨʝʤʝʥʝʤ ʂʘʨʪʳ ʇʫʪʠ, ʛʜʝ ʦʙʦʩʥʦʚʘʣʠ ʧʦʥʷʪʠʝ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʯʝʣʦʚʝʢʘ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʂʘʨʪʳ ʇʫʪʠ. 

ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʚʦʧʨʦʩʘ ʧʦʥʠʤʘʥʠʷ ʠ ʦʩʦʟʥʘʥʠʷ ʚʨʝʤʝʥʠ ʥʘʰʝ ʥʘʤʝʨʝʥʠʝ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʦʩʦʟʥʘʥʠʝ 

ʚʨʝʤʝʥʠ ʚ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ï ʨʠʪʤʘ ʥʘʰʝʛʦ ʩʦʟʥʘʥʠʷ ʠ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʠʭ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. ʕʪʦ 

ʧʦʥʠʤʘʥʠʝ ʩʚʦʠʭ ʥʦʪ, ʢʨʘʩʦʢ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʥʘʰʘ ʩʠʩʪʝʤʘ ʯʫʚʩʪʚʦʚʘʥʠʷ ʜʣʷ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʰʝʡ ʞʠʟʥʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ʇʦʥʠʤʘʥʠʝ ʚʨʝʤʝʥʠ ʂʘʨʪʳ ʇʫʪʠ ï ʵʪʦ 

ʢʘʨʢʘʩ ʢʘʨʪʠʥʳ ʠ ʧʘʟʟʣʳ, ʠʟ ʢʦʪʦʨʳʭ ʤʳ ʝʸ ʩʢʣʘʜʳʚʘʝʤ, ʘ ʚʦʪ ʯʝʤ ʤʳ ʙʫʜʝʤ ʥʘʧʦʣʥʷʪʴ ʢʘʨʪʠʥʫ ʥʘʰʝʡ ʞʠʟʥʠ ï 
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ʚʦʧʨʦʩ ʢ ʚʨʝʤʝʥʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ʂʘʢʠʝ ʢʨʘʩʢʠ ʤʳ ʚʳʙʝʨʝʤ, ʯʪʦʙʳ ʝʸ ʨʘʩʢʨʘʩʠʪʴ, ʢʘʢʫʶ ʧʝʩʥʶ ʦʧʨʝ-

ʜʝʣʠʤ ʜʣʷ ʥʝʸ, ʢʘʢʦʡ ʟʘʧʘʭ ʠ ʚʢʫʩ ï ʵʪʦ ʚʩʸ ʚʳʙʠʨʘʝʪ ʯʝʣʦʚʝʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʨʠʪʤʦʤ. 

ʅʘʩʢʦʣʴʢʦ ʤʳ ʯʫʚʩʪʚʫʝʤ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʥʘʰʝʛʦ ʩʦʟʥʘʥʠʷ ʠ ʧʦʜʩʦʟʥʘʥʠʷ, ʥʘʩʪʦʣʴʢʦ ʤʳ ʪʦʯʥʦ ʧʦ-

ʥʠʤʘʝʤ ʧʨʝʜʣʦʞʝʥʠʝ: çɹʳʪʴ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝè. ʅʘʰʝ ʯʫʚʩʪʚʦʚʘʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʩʫʙʲʝʢʪʠʚ-

ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʦ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʨʠʪʤʝ, ʢʦʪʦʨʳʡ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʨʠʪʤʦʤ ɽʜʠʥʦʛʦ ʧʦʣʷ. 

ɺʦ ʚʩʝʭ ʵʪʠʭ ʧʨʠʤʝʨʘʭ ʠ ʥʘʙʣʶʜʝʥʠʷʭ ʤʳ ʪʦʯʥʦ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʫ ʢʘʞʜʦʡ ʞʠʚʦʡ ʩʠʩʪʝʤʳ ʝʩʪʴ ʩʚʦʸ ʧʦ-

ʥʠʤʘʥʠʝ ʠ ʯʫʚʩʪʚʦʚʘʥʠʝ ʚʨʝʤʝʥʠ. ʋ ʯʝʣʦʚʝʢʘ ʝʩʪʴ ʧʨʦʩʪʳʝ ʦʪʚʝʪʳ ʥʘ ʵʪʠ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ. ɽʤʫ ʪʦʣʴʢʦ 

ʥʘʜʦ ʧʦʥʷʪʴ, ʯʪʦ ʝʩʪʴ ʜʣʷ ʥʝʛʦ ʚʨʝʤʷ ʚ ʝʛʦ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ʂʘʢʦʝ ʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ 

ʢʘʞʜʘʷ ʞʠʚʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʯʫʚʩʪʚʦʚʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ? ʂʘʢʦʚʳ ʚʨʝʤʝʥʥʳʝ ʛʨʘʥʠʮʳ 

ʠ ʯʪʦ ʦʥʠ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ? ʇʦʯʝʤʫ ʚʦ ʚʩʝʭ ʞʠʚʳʭ ʩʠʩʪʝʤʘʭ ʟʘʣʦʞʝʥ ʛʝ-

ʥʝʪʠʯʝʩʢʠ ʨʠʪʤ ʠʣʠ ʮʠʢʣʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ? 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʠʩʩʣʝʜʫʝʤ ʜʘʥʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʪʚʝʪʠʤ ʩʝʙʝ ʥʘ ʦʩʥʦʚʥʦʡ ʚʦʧʨʦʩ: ʯʪʦ ʜʣʷ ʥʘʩ ʝʩʪʴ 

ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ? (ʨʠʩ. 1.). 
 

 
 

ʈʠʩ. 1. ʌʨʘʢʪʘʣ çɺʨʝʤʷ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚè 
 

ʆʙʨʘʪʠʤʩʷ ʢ ʜʨʝʚʥʠʤ ʠʩʪʦʢʘʤ ʵʪʦʛʦ ʚʦʧʨʦʩʘ. ɺ ʧʠʩʘʥʠʷʭ ʤʳ ʥʘʭʦʜʠʤ ʦʙʦʩʥʦʚʘʥʠʝ, ʯʪʦ ʥʠ ʧʨʦʰʣʦʝ, ʥʠ 

ʙʫʜʫʱʝʝ ʥʝ ʠʤʝʶʪ ʨʝʘʣʴʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ï ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʠʩʫʱʝ ʪʦʣʴʢʦ ʥʘʩʪʦʷʱʝʤʫ. 

ʇʨʦʰʣʦʝ ʦʙʷʟʘʥʦ ʩʚʦʠʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʥʘʰʝʡ ʧʘʤʷʪʠ, ʢʦʪʦʨʦʝ ʤʳ ʩʦʟʥʘʪʝʣʴʥʦ ʘʢʪʠʚʠʟʠʨʫʝʤ ʜʣʷ ʚʦʩʧʦʤʠʥʘ-

ʥʠʡ ʩʠʪʫʘʮʠʡ, ʧʨʦʡʜʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʜʨ. ɹʫʜʫʱʝʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʝʛʦ ʥʘʜʝʞʜʳ, ʤʝʯʪʳ, ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʧʨʦʠʟʦʡʪʠ. ʅʘʩʪʦʷʱʝʝ ï ʵʪʦ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ.  

ɺʦ ʚʩʝʭ ʧʠʩʘʥʠʷʭ, ʥʘʯʠʥʘʷ ʩ ʜʨʝʚʥʦʩʪʠ ʠ ʦʙʨʘʱʘʷʩʴ ʢ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʤʳ ʥʘʭʦʜʠʤ ʦʙʱʝʝ ʚ ʦʧʨʝʜʝʣʝ-

ʥʠʠ ʚʨʝʤʝʥʠ ï ʵʪʦ ʧʨʦʜʚʠʞʝʥʠʝ ʦʪ ʧʨʦʰʣʦʛʦ ʢ ʙʫʜʫʱʝʤʫ: ʧʨʦʰʣʦʝ ï ʵʪʦ ʚʦʩʧʦʤʠʥʘʥʠʝ, ʥʘʩʪʦʷʱʝʝ ï ʩʦʟʝʨʮʘ-

ʥʠʝ, ʙʫʜʫʱʝʝ ï ʦʞʠʜʘʥʠʝ. 

ʅʦ ʚ ʥʠʭ ʤʳ ʥʘʭʦʜʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʪʦʛʦ, ʯʪʦ ʚʨʝʤʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʵʪʦ ʧʦʩʪʦʷʥʩʪʚʦ. ɺʨʝʤʷ, ʧʨʦ ʢʦ-

ʪʦʨʦʝ ʛʦʚʦʨʠʪ ʯʝʣʦʚʝʢ ï ʚʩʝʛʦ ʣʠʰʴ ʧʨʦʜʫʢʪ ʝʛʦ ʚʦʦʙʨʘʞʝʥʠʷ. ɺ ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ ʯʝʣʦʚʝʢ ʝʛʦ ʪʘʢ ʠ ʚʦʩʧʨʠʥʠ-

ʤʘʝʪ, ʠ ʧʦʥʠʤʘʝʪ, ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

ɺ ʜʫʭʦʚʥʦʤ ʧʦʥʠʤʘʥʠʠ ʠ ʦʩʦʟʥʘʥʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚʨʝʤʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ï ʚʩʸ ʧʦʩʪʦʷʥʥʦ, ʢʘʢ ʮʚʝʪʫ-

ʱʘʷ ʩʘʢʫʨʘ. ʂʘʢ ʝʸ ʥʝ ʥʘʟʦʚʠ ï ʦʥʘ ʧʨʦʩʪʦ ʮʚʝʪʫʱʘʷ ʩʘʢʫʨʘ. ɸ ʚʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦ ʢʦʪʦʨʳʝ ʛʦʚʦʨʠʪ ʦ ʥʝʡ 

ʯʝʣʦʚʝʢ ï ʵʪʦ ʝʛʦ ʚʦʩʧʨʠʷʪʠʝ ʠ ʧʦʥʠʤʘʥʠʝ. ʏʝʣʦʚʝʢ ʩʢʣʦʥʝʥ ʜʫʤʘʪʴ ʦ ʚʨʝʤʝʥʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʪʝʨʤʠʥʘʭ, ʢʘʢ ʦ 

ʩʦʩʪʦʷʱʝʤ ʠʟ ʥʘʩʪʦʷʱʝʛʦ, ʧʨʦʰʣʦʛʦ ʠ ʙʫʜʫʱʝʛʦ. ʇʨʦʰʣʦʝ ʢʘʞʝʪʩʷ ʥʘʤ ʨʝʘʣʴʥʳʤ, ʧʦʪʦʤʫ ʯʪʦ ʤʳ ʭʨʘʥʠʤ ʚʦʩ-

ʧʦʤʠʥʘʥʠʷ ʦ ʥʝʤ ï ʦʜʥʠ ʧʨʠʷʪʥʳʝ, ʜʨʫʛʠʝ ʚʳʟʳʚʘʶʪ ʩʦʞʘʣʝʥʠʝ. ʆ ʙʫʜʫʱʝʤ ʤʳ ʧʝʨʝʞʠʚʘʝʤ ï ʥʘʜʝʝʤʩʷ ʥʘ ʪʦ, 

ʯʪʦ ʩʣʫʯʠʪʩʷ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʥʝ ʩʣʫʯʠʪʩʷéʀ ʮʠʢʣʠʯʥʦ ʧʨʦʧʫʩʢʘʝʤ ʥʘʩʪʦʷʱʝʝ. ɺʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʚ ʧʦʥʠʤʘʥʠʠ 

ʵʪʦʛʦ, ʩʦʟʝʨʮʘʝʤ ʢʨʘʩʦʪʫ, ʥʘʩʣʘʞʜʘʝʤʩʷ ʭʦʨʦʰʠʤʠ ʤʦʤʝʥʪʘʤʠ. ʊʦʛʜʘ ʚʦʧʨʦʩ ʢ ʯʝʣʦʚʝʢʫ ï ʧʦʯʝʤʫ ʚʦʩʧʨʠʷʪʠʝ ʠ 

ʧʦʥʠʤʘʥʠʝ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʫ ʥʝʛʦ ʚʨʝʤʝʥʥʦ? ʇʦʯʝʤʫ ʯʫʚʩʪʚʦ ʨʘʜʦʩʪʠ, ʩʯʘʩʪʴʷ, ʦʩʦʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʝʤʫ 

ʜʘʨʦʚʘʥʘ ʧʨʝʢʨʘʩʥʘʷ ʞʠʟʥʴ ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ ʫ ʥʝʛʦ ʚʨʝʤʝʥʥʦ? ʀ ʢʦʛʜʘ ʥʘʩʪʫʧʘʝʪ ʦʯʝʨʝʜʥʦʡ ʮʠʢʣ ʧʨʦʷʚʣʝʥʥʦʩʪʠ 

ʚʨʝʤʝʥʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʝʛʦ ʯʫʚʩʪʚ ï ʵʤʦʮʠʡ? 

ʀ ʚʩʝ ʞʝ, ʠʥʪʫʠʪʠʚʥʦ ʤʳ ʯʫʚʩʪʚʫʝʤ, ʯʪʦ ʪʦʣʴʢʦ ʚ ʥʘʩʪʦʷʱʝʤ ʤʦʤʝʥʪʝ ʝʩʪʴ ʤʝʩʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʥʘʰʠʭ ʟʥʘʥʠʡ, ʯʫʚʩʪʚʦʚʘʥʠʷ ʠʩʪʠʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʥʘʩʪʦʷʱʘʷ ʞʠʟʥʴ. ɽʩʪʴ ʭʦʨʦʰʘʷ ʧʝʩʥʷ: çɽʩʪʴ ʪʦʣʴʢʦ ʤʠʛ 

ʤʝʞʜʫ ʧʨʦʰʣʳʤ ʠ ʙʫʜʫʱʠʤ ʠ ʠʤʝʥʥʦ ʦʥ ʥʘʟʳʚʘʝʪʩʷ ï ɾʀɿʅʔè. ʂʘʢ ʪʦʣʴʢʦ ʤʳ ʩʥʠʤʘʝʤ ʬʠʣʴʪʨʳ ʚʦʩʧʨʠʷʪʠʷ, 

ʤʳ ʧʦʥʠʤʘʝʤ: ʝʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʨʝʘʣʴʥʦ, ï ʵʪʦ ʥʘʩʪʦʷʱʝʝ. 

https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%81%D0%BF%D0%BE%D0%BC%D0%B8%D0%BD%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B7%D0%B5%D1%80%D1%86%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B7%D0%B5%D1%80%D1%86%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%B6%D0%B8%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5
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20 

 

ʇʦʥʠʤʘʥʠʝ ʠ ʦʩʦʟʥʘʥʠʝ ʵʪʦʛʦ ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. 

ɺʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʵʪʦʤ ʧʦʥʠʤʘʥʠʠ ï ʚʝʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʪʦʣʴʢʦ ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ. ɺ ʚʝʯʥʦʤ ʥʝʪ ʥʠ ʧʨʦʭʦ-

ʜʷʱʝʛʦ, ʥʠ ʙʫʜʫʱʝʛʦ. ɺ ʚʝʯʥʦʩʪʠ ʥʝʪ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʥʝʪ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ, ʪʘʢ ʢʘʢ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ 

ʩʦʩʪʦʷʪ ʠʟ ʧʨʦʰʝʜʰʠʭ ʠ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʤʝʪʦʚ. ɺʝʯʥʦʩʪʴ ï ʤʠʨ ʤʳʩʣʝʡ ʠ ʜʝʡʩʪʚʠʡ ʥʘ ɹʣʘʛʦ ʚʩʝʛʦ 

ʉʫʱʝʛʦ ʠ ʥʘʩ ʚ ʥʸʤ. 

ʋ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, ʢʦʪʦʨʳʝ 

ʧʦ ʤʝʨʝ ʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝʥʷʶʪʩʷ. ʏʝʣʦʚʝʢ ʩʘʤ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʝʩʣʠ 

ʧʦʥʠʤʘʝʪ ʠ ʦʩʦʟʥʘʸʪ ʨʠʪʤʳ ʩʦʟʥʘʥʠʷ ʠ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʯʫʚʩʪʚʫʝʪ ʤʦʤʝʥʪ çʟʜʝʩʴ ʠ ʩʝʡʯʘʩè ʠʭ ʝʜʠʥʦʡ ʨʘʙʦʪʳ ʚ ʨʘʚʥʦ-

ʚʝʩʠʠ ʠ ʛʘʨʤʦʥʠʠ ï ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʟʥʘʥʠʠ. ʅʘʤ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ ï ʧʨʦʚʦʜʥʠʢ ʝʜʠʥʦ-

ʛʦ ʧʦʣʷ, ʢʦʪʦʨʳʡ ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ɼʣʷ ʵʪʦʛʦ ʝʤʫ ʥʫʞʥʳ 

ʠʥʩʪʨʫʤʝʥʪʳ: ʜʫʭʦʚʥʳʡ ʧʦʪʝʥʮʠʘʣ; ʧʦʟʠʪʠʚʥʘʷ ʠ ʫʩʪʦʡʯʠʚʘʷ ʤʦʪʠʚʘʮʠʷ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ; ʪʝʭʥʦʣʦ-

ʛʠʷ ʜʚʠʞʝʥʠʷ ʩʦʛʣʘʩʥʦ ʂʘʨʪʝ ʇʫʪʠ; ʜʝʡʩʪʚʠʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʧʦʟʠʪʠʚʥʳʤ ʤʳʰʣʝʥʠʝʤ; ʜʫʭʦʚʥʳʝ ʮʝʥʥʦʩʪʠ, ʜʘʨʦ-

ʚʘʥʥʳʝ ʝʤʫ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʥʘ ʙʣʘʛʦ ʚʩʝʛʦ ʉʫʱʝʛʦ; ʪʚʦʨʯʝʩʢʦʝ ʚʳ-

ʧʦʣʥʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ; ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʩʦʟʥʘʥʠʷ. ʈʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʦ-

ʷʥʥʦʤʫ ʦʙʥʦʚʣʝʥʠʶ ʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ʂʘʞʜʳʡ ʠʟ ʥʘʩ ʜʝʣʘʝʪ ʚʳʙʦʨ ʩʘʤ, ʢʘʢ 

ʨʘʙʦʪʘʪʴ ʚʨʝʤʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʯʫʚʩʪʚʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʰʝʛʦ ʜʦʤʘ ʤʳ ʬʦʨʤʠ-

ʨʫʝʤ ʩʘʤʠ, ʜʫʤʘʝʤ, ʢʘʢʠʝ ʦʪʨʘʙʦʪʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʫʙʨʘʪʴ, ʢʘʢʦʛʦ ʮʚʝʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʠ, ʛʜʝ ʦʧʨʝʜʝʣʠʪʴ ʨʘʙʦʯʝʝ 

ʤʝʩʪʦ ʠ ʪ.ʜ. ɺʩʸ ʵʪʦ ʤʳ ʜʝʣʘʝʤ ʜʣʷ ʩʚʦʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʥʘʰʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʦ-

ʵʪʦʤʫ ʫ ʥʘʩ ʚʦʟʥʠʢʘʝʪ ʚʥʫʪʨʝʥʥʷʷ ʧʦʪʨʝʙʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʛʜʘ ʤʳ ʛʦʪʦʚʳ ʢ ʵʪʦʤʫ ʠʟʤʝʥʝʥʠʶ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʚʦʤʫ ʦʪʢʨʳʪʠʶ. ʄʳ ʥʘʯʠʥʘʝʤ ʷʨʯʝ ʚʦʩʧʨʠ-

ʥʠʤʘʪʴ ʢʨʘʩʢʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʷʩʥʦ ʩʣʳʰʘʪʴ ʧʝʥʠʝ ʧʪʠʮ, ʪʦʥʴʰʝ ʯʫʚʩʪʚʦʚʘʪʴ ʟʘʧʘʭʠ ʠ ʪ.ʜ. 

ʇʦʥʠʤʘʷ ʠ ʦʩʦʟʥʘʚʘʷ ʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ï ʤʳ ʭʦʨʦʰʦ ʯʫʚʩʪʚʫʝʤ 

ʜʨʫʛʠʝ ʚʨʝʤʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʢ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ ʥʘʤ ʙʣʠʟʢʦ ʧʦ ʜʫʭʫ, ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ ʥʘʤ ʠʥʪʝʨʝʩʥʦ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʣʝʤʝʥʪʘʤ ʥʘʰʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ, ʥʝ ʚʩʪʫʧʘʝʪ ʩ ʥʘʤʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ɺʨʝʤʝʥʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ī ʵʪʦ ʦʜʥʦ ʠʟ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʚʦ ʚʩʸʤ ʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʠ ʠ ʤʥʦʛʦʛʨʘʥʥʦʩʪʠ ʥʘʩʪʦʣʴʢʦ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʫʜʘ-

ʸʪʩʷ ʩʜʝʣʘʪʴ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ. ɽʛʦ ʯʫʚʩʪʚʝʥʥʳʡ ʨʠʪʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʨʘ ï ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʫʩʧʝʰʥʦʩʪʠ 

ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʯʝʣʦʚʝʢʘ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ.  

ʆʧʨʝʜʝʣʠʤ ʤʝʩʪʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ɺ ʩʠʩʪʝʤʝ ʏʞʫʥ ʖʘʥʴ 

ʮʠʛʫʥ ʝʩʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʯʫʚʩʪʚʘ. ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʯʫʚʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʪʨʠ ʫʨʦʚʥʷ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʯʝʣʦʚʝʢ ʨʘʟʜʝʣʠʣʠ ʚʝʩʴ ʤʠʨ ʥʘ ʪʨʠ ʯʘʩʪʠ ï ʥʠʞʥʠʡ ʤʠʨ, ʤʠʨ ʣʶ-

ʜʝʡ ʠ ʚʝʨʭʥʠʡ ʤʠʨ. ʄʠʨʫ ʣʶʜʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʳʯʥʳʝ ʧʷʪʴ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ɺʦ ʚʨʝʤʷ ʤʝʜʠʪʘʮʠʠ ʤʦʞʥʦ ʚʠʜʝʪʴ 

ʚʝʨʭʥʠʝ ʤʠʨʳ, ʦʯʝʥʴ ʷʨʢʠʝ, ʢʨʘʩʠʚʳʝ, ʩʦʯʥʳʝ ʮʚʝʪʘ, ʙʦʞʝʩʪʚʝʥʥʳʭ ʩʫʱʝʩʪʚ. ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʯʝʣʦʚʝʢ ʯʫʚʩʪʚʫʝʪ 

ʩʦʩʪʦʷʥʠʝ ɹʣʘʛʦʩʪʠ. ʊʘʢʠʝ ʢʘʥʘʣʳ ʚʦʩʧʨʠʷʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʷʥʩʢʠʤʠ ʯʫʚʩʪʚʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʣʶʜʠ ʠʤʝʶʪ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʚʠʜʝʪʴ ʥʠʞʥʠʝ ʤʠʨʳ ð ʜʫʭʦʚ, ʧʨʠʚʠʜʝʥʠʡ. ʊʘʢʠʝ ʢʘʥʘʣʘʤʠ ʚʦʩʧʨʠʷʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʠʥʴʩʢʠʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʩʝʛʦ 15 ʢʘʥʘʣʦʚ ʚʦʩʧʨʠʷʪʠʷ. ʆʙʳʯʥʦ ʫ ʣʶʜʝʡ ʨʘʙʦ-

ʪʘʝʪ ʧʷʪʴ ʢʘʥʘʣʦʚ. ɺ ʮʝʥʪʨʝ ʤʦʜʝʣʠ ʥʘʭʦʜʠʪʩʷ ʠʥʪʫʠʮʠʷ, ʠʣʠ ʚʪʦʨʦʝ ʩʝʨʜʮʝ. ɺʦʦʙʱʝ ʚ ʮʝʥʪʨʝ ʤʦʞʝʪ ʙʳʪʴ ʣʶ-

ʙʦʡ ʢʘʥʘʣ ʚʦʩʧʨʠʷʪʠʷ, ʥʝ ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʳʯʥʳʤʠ ʧʷʪʴʶ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ. ɽʩʣʠ ʚ ʮʝʥʪʨʝ ʝʩʪʴ ʪʘʢʦʡ ʢʘʥʘʣ ʚʦʩ-

ʧʨʠʷʪʠʷ, ʤʦʞʥʦ ʭʦʨʦʰʦ ʯʫʚʩʪʚʦʚʘʪʴ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʪʦʯʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ 

ʤʠʨʦʚ. ɺ ʏʞʫʥ ʖʘʥʴ ʮʠʛʫʥ ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʠʥʴ-ʯʫʚʩʪʚʦʤ. ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʧʠʩʘʥʦ, ʯʪʦ ʪʘʢʦʝ ʯʫʚʩʪʚʦ ʦʪ-

ʢʨʳʚʘʝʪ ʩʝʨʜʮʝ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʤʳʩʣʠ ʜʨʫʛʠʭ ʣʶʜʝʡ ʠ ʩʫʱʝʩʪʚ ʠʟ ʣʶʙʳʭ ʤʠʨʦʚ. ɼʘʞʝ ʝʩʣʠ ʥʝ 

ʚʠʜʝʪʴ ʯʝʣʦʚʝʢʘ, ʪʦ ʤʦʞʝʤ ʯʫʚʩʪʚʦʚʘʪʴ ʝʛʦ ʵʤʦʮʠʠ. 

ʅʘ ʧʨʠʤʝʨʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʜʝʣʝʥʠʝ ʥʘ ʪʨʠ ʯʘʩʪʠ ï ʥʠʞʥʠʡ ʤʠʨ, ʤʠʨ ʣʶʜʝʡ ʠ ʚʝʨʭ-

ʥʠʡ ʤʠʨ ï ʵʪʦ ʠ ʝʩʪʴ ʤʦʜʝʣʴ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʦʩʦʟʥʘʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ɺʝʨʭʥʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʨʝʤʝʥʠ ï ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʟʥʘʥʠʷ ï ʚʝʢʪʦʨ, ʥʠʞʥʠʡ ï ʵʪʦ ʧʦʜʩʦʟʥʘʥʠʝ ï ʮʝʥʪʨʘʣʴʥʳʡ ʧʫʣʴʪ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʭ ʝʜʠʥʦʡ ʛʘʨʤʦʥʠʯʥʦʡ ʨʘʙʦʪʳ ï ʵʪʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ ï ʟʦʣʦʪʘʷ ʩʝʨʝʜʠʥʘ. 

ʈʠʪʤ ʜʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʧʦʩʪʦʷʥʩʪʚʦ. ʕʪʦ ʠ ʝʩʪʴ ʤʦʤʝʥʪ çʟʜʝʩʴ ʠ ʩʝʡʯʘʩè. ʀʤʝʥʥʦ 

ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ɹʣʘʛʦʩʪʠ ʠʱʝʪ ʯʝʣʦʚʝʢ, ʫʭʦʜʷ ʚ ʨʘʟʣʠʯʥʳʝ ʨʝʣʠʛʠʠ, ʟʘʥʠʤʘʷʩʴ ʡʦʛʦʡ ʠ ʜʨʫʛʠʤʠ ʤʝʜʠʪʘʪʠʚʥʳ-

ʤʠ ʪʝʭʥʠʢʘʤʠ. ʀʥʦʛʜʘ ʥʝ ʦʜʥʘ ʞʠʟʥʴ ʫʭʦʜʠʪ ʥʘ ʧʦʠʩʢʠ ʵʪʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʍʦʪʷ ʦʥʘ ʚʩʝʛʜʘ ʚ ʩʘ-

ʤʦʤ ʯʝʣʦʚʝʢʝ. ʇʨʦʩʪʦ ʜʦʧʫʩʢ ʚʦ ʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʚʳʜʘʸʪʩʷ ʪʦʣʴʢʦ ʪʝʤ, ʢʪʦ ʩʠ-

ʩʪʝʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ɹʣʘʛʦ ʉʫʱʝʛʦ ʠ ʥʘʩ ʚ ʥʸʤ. 

ʀʤʝʥʥʦ ʧʨʦ ʵʪʦ ʚ ʩʚʦʸ ʚʨʝʤʷ ʥʘʧʠʩʘʣ ɹʣʝʟ ʇʘʩʢʘʣʴ: çɺʝʣʠʯʠʝ ʜʫʰʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʝ ʚ ʪʦʤ, ʯʪʦ ʯʝ-

ʣʦʚʝʢ ʜʦʩʪʠʛʘʝʪ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʢʨʘʡʥʦʩʪʠ, ʘ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʫʤʝʝʪ ʩʨʘʟʫ ʢʦʩʥʫʪʴʩʷ ʦʙʝʠʭ ʢʨʘʡʥʦʩʪʝʡ ʠ ʥʘʧʦʣʥʠʪʴ 

ʚʝʩʴ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʥʠʤʠèé ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ī ʦʙʲʝʢʪʠʚʠʨʦʚʘ-

ʥʠʝ ʜʠʩʪʘʥʮʠʠ, ʢʦʪʦʨʫʶ ʦʱʫʱʘʝʪ ɼʫʭ ʤʝʞʜʫ ʜʚʫʤʷ ʚʝʨʭʦʤ ʠ ʥʠʟʦʤ. çʄʝʞʜʫè ï ʟʦʣʦʪʘʷ ʩʝʨʝʜʠʥʘ ʵʪʦ ʠ ʝʩʪʴ ʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ɿʜʝʩʴ ʠ ʩʝʡʯʘʩ ʩʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʯʫʚʩʪʚʦʚʘʥʠʷ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠ ʤʥʦʛʦʛʨʘʥʥʦʩʪʠ ɽʜʠʥʦʛʦ 

ʧʦʣʷ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʦʨʘʯʠʚʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʞʜʦʡ ʩʠʩʪʝʤʳ ʚʦ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʥʦʤ ʠʭ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʠ ʠ ʦʨʛʘʥʠʟʫʝʪ ʚʳʭʦʜ ʥʘ ʥʦʚʳʝ ʛʨʘʥʠʮʳ ʚ ʛʦʪʦʚʦʤ ʨʝʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʟʘʠʤʦʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʩʝʛʦ ʚ ʉʫʱʝʤ, ʧʨʦʝʮʠʨʫʷ ʚʥʫʪʨʝʥʥʝʝ ʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʠʩʪʝʤʳ ʦʨ-

ʛʘʥʦʚ ʯʫʚʩʪʚ ʥʘ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ. 

https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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ʈʠʪʤʳ ʩʦʟʥʘʥʠʷ ʠ ʧʦʜʩʦʟʥʘʥʠʷ ʨʘʟʣʠʯʥʳ, ʥʦ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʛʜʘ ʦʧʨʝʜʝʣʠʪ ʠʩʪʠʥʥʳʡ ʮʚʝʪ, ʟʚʫʢ, 

ʬʦʨʤʫ, ʪʝʤʧʝʨʘʪʫʨʫ, ʟʘʧʘʭ, ʚʢʫʩ ʠ ʜʨ. 

ʀʩʪʠʥʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʥʠʮʘ ʥʘʰʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ.  

ɼʫʤʘʷ ʦʙ ʵʪʦʤ, ʤʳ ʦʧʷʪʴ ʧʨʠʚʦʜʠʤ ʚ ʧʨʠʤʝʨ ʯʝʣʦʚʝʢʘ. ɻʨʘʥʠʮʳ, ʢʦʪʦʨʳʝ ʦʯʝʨʯʠʚʘʝʪ ʥʘʰʘ ʩʠʩʪʝʤʘ ʦʨ-

ʛʘʥʦʚ ʯʫʚʩʪʚ ʥʘʯʠʥʘʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʝʛʦ ʤʳʩʣʷʭ, ʠ, ʢʘʢ ʧʨʦʜʦʣʞʝʥʠʝ ï ʚ ʯʫʚʩʪʚʘʭ, ʜʝʡʩʪʚʠʷʭ ʯʝʣʦʚʝʢʘ. 

ʅʘʤ ʪʦʣʴʢʦ ʢʘʞʝʪʩʷ, ʯʪʦ ʥʘʰʠ ʤʳʩʣʠ ʥʝ ʠʤʝʶʪ ʛʨʘʥʠʮ. ʂʘʞʜʘʷ ʤʳʩʣʴ ʨʦʞʜʘʝʪ ʚ ʥʘʰʝʤ ʚʦʦʙʨʘʞʝʥʠʠ ʢʦʥʢʨʝʪ-

ʥʫʶ ʢʘʨʪʠʥʫ, ʢʦʪʦʨʫʶ ʤʳ ʩʘʤʠ ʩʦʩʪʘʚʣʷʝʤ ʠʟ ʧʘʟʟʣʦʚ. ʄʳ ʧʨʠʜʘʸʤ ʤʳʩʣʠ ʬʦʨʤʫ, ʮʚʝʪéʧʨʦʜʦʣʞʘʷ ʩ ʥʝʡ ʨʘ-

ʙʦʪʘʪʴ, ʨʠʩʫʝʤ ʢʘʨʪʠʥʫ. ʕʪʘ ʢʘʨʪʠʥʘ ʩʪʘʥʦʚʠʪʩʷ ʞʠʚʦʡ ʙʣʘʛʦʜʘʨʷ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ.  

ʄʳʩʣʠ ʩʦʟʜʘʶʪ ʢʘʨʢʘʩ ï ʯʫʚʩʪʚʦʚʘʥʠʝ ʩʪʨʦʠʪ ʜʦʤ. ʊʝʤ ʩʘʤʳʤ, ʦʧʨʝʜʝʣʷʷ ʚʨʝʤʝʥʥʳʝ ʛʨʘʥʠʮʳ ʥʘʰʝʡ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, ʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʤ ʩ ʪʝʤ ʤʠʨʦʤ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʣʠ ʩʘʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʧʦ-

ʩʪʨʦʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ʉʘʤʳʤ ʦʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ 

ʚʨʝʤʝʥʥʦʡ ʛʨʘʥʠʮʳ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʛʨʘʥʠʮʘ ʥʘʜʝʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʥʘʰʝʛʦ ʤʠʨʘ ʩ ʜʨʫʛʠʤ ʤʠʨʦʤ.  

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʦʧʠʩʘʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʯʝʨʯʠʚʘʝʪʩʷ ʛʨʘʥʠʮʝʡ. ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʵʪʦʛʦ ʧʨʠ-

ʭʦʜʠʪ ʦʩʦʟʥʘʥʠʝ, ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʝʩʪʴ ʛʨʘʥʠʮʳ. ʃʶʙʘʷ ʚʠʙʨʘʮʠʷ ʠ ʝʩʪʴ ʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, ʢʦʪʦʨʦʝ ʦʯʝʨʯʝʥʦ ʛʨʘʥʠʮʝʡ. ɹʝʟ ʛʨʘʥʠʮʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪ-

ʩʷ. ɺ ʞʠʟʥʠ ʤʳ ʯʘʩʪʦ ʩʣʳʰʠʤ: çʝʛʦ ʪʚʦʨʯʝʩʪʚʦ ʥʝ ʠʤʝʝʪ ʛʨʘʥʠʮè, çʧʝʯʘʣʴ ʥʝ ʠʤʝʝʪ ʛʨʘʥʠʮè ʠ ʪ. ʜ. ʕʪʦ ʧʦʢʘʟʘ-

ʪʝʣʴ ʢʨʘʡʥʦʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʧʦʧʘʜʘʶʪ ʣʶʜʠ. ʇʦʵʪʦʤʫ ʯʝʣʦʚʝʢ ʠʥʪʫʠʪʠʚʥʦ ʚʩʝʛʜʘ ʟʥʘʝʪ, ʯʪʦ ʝʩʪʴ ʪʘ ʟʦʣʦ-

ʪʘʷ ʩʝʨʝʜʠʥʘ ï ɿʦʣʦʪʦʡ ʇʫʪʴ ʠʣʠ ʉʨʝʜʠʥʥʳʡ ʇʫʪʴ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʂʘʨʪʦʡ ʇʫʪʠ ʠ ʥʘʚʠʛʘʪʦʨʦʤ 

ʷʚʣʷʝʪʩʷ ʥʘʰʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ʇʦʪʦʤʫ ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʥʠʮ ʚ ʯʫʚʩʪʚʘʭ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʠʪʤʘ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, ʜʠʩʙʘʣʘʥʩʫ ʜʫʭʦʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ, ʙʳʪʝ, ʨʘʙʦʪʝ ʯʝʣʦʚʝʢʘ, 

ʝʛʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩ ʦʢʨʫʞʘʶʱʠʤʠ. ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʠʡ ʯʝʣʦʚʝʢʘ ï ʦʩʪʘʚʘʪʴʩʷ ʚ ʜʫʭʦʚʥʦʤ 

ʨʘʚʥʦʚʝʩʠʠ, ʪʦ ʝʩʪʴ ʢʦʛʜʘ ʝʛʦ ɼʫʭ ʩʠʣʸʥ ʠ ʩʧʦʢʦʝʥ. ɸ ʟʥʘʯʠʪ, ʩʠʩʪʝʤʘ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʨʘʙʦʪʘʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ɽʜʠʥʦʛʦ ʧʦʣʷ. ʀ ʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʝʩʪʴ ʛʨʘʥʠʮʳ, ʢʦʪʦʨʳʝ ʤʳ ʟʥʘʝʤ ʠ ʯʫʚʩʪʚʫʝʤ, ʪʘʢ ʞʝ, ʢʘʢ ʠ 

ʯʫʚʩʪʚʫʝʤ ʯʫʞʠʝ ʚʨʝʤʝʥʥʳʝ ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. 

ɺ ʛʘʨʤʦʥʠʯʥʦʡ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʯʝʣʦʚʝʢ ʧʦʥʠʤʘʝʪ ʠ ʦʩʦʟʥʘʸʪ ʩʚʦʶ ʠʥʪʦʥʘʮʠʶ, ʩ ʢʦʪʦʨʦʡ ʦʥ ʛʦ-

ʚʦʨʠʪ ʩʣʦʚʦ ï ʵʪʦ ʫʞʝ ʛʨʘʥʠʮʘ, ʜʝʣʘʝʪ ʦʩʦʟʥʘʥʥʦ ʜʝʡʩʪʚʠʝ ï ʵʪʦ ʪʦʞʝ ʛʨʘʥʠʮʘ. ʇʦʟʥʘʥʠʝ ʠ ʦʩʦʟʥʘʥʠʝ ʜʘʥʥʦʡ 

ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʟʥʘʥʥʦʩʪʴ ʚ ʤʳʩʣʷʭ, ʯʫʚʩʪʚʘʭ, ʜʝʡʩʪʚʠʷʭ ʯʝʣʦʚʝʢʘ ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ. ɾʠʪʴ ʦʩʦʟʥʘʥʥʦ ï ʟʥʘʯʠʪ 

ʟʥʘʪʴ ʛʨʘʥʠʮʳ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. 

ɺʨʝʤʝʥʥʘʷ ʛʨʘʥʠʮʘ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʦʟʥʘʥʠʶ ʤʥʦʛʦʛʨʘʥʥʳʭ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ 

ʩʠʩʪʝʤ, ʜʨʫʛʠʭ ʤʠʨʦʚ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʠ ʙʳʣʠ ʩ ʥʘʤʠ, ʪʦʣʴʢʦ ʤʳ ʠʭ ʥʝ ʧʦʥʠʤʘʣʠ ʠ ʥʝ ʯʫʚʩʪʚʦʚʘʣʠ. ʉʪʠʨʘʥʠʝ 

ʛʨʘʥʠʮ ʧʨʠʚʦʜʠʪ ʢ ʩʪʠʨʘʥʠʶ ʦʪʣʠʯʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʜʠʚʠʜʫʫʤʘ ʜʫʤʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʋ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ 

ʝʩʪʴ ʚʨʝʤʝʥʥʘʷ ʛʨʘʥʠʮʘ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ʆʩʦʟʥʘʥʠʝ ʠ ʯʫʚʩʪʚʦʚʘʥʠʝ ʩʝʙʷ ʪʝʤʠ, ʢʪʦ ʤʳ ʝʩʪʴ ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ ï ʵʪʘ ʨʘʙʦʪʘ ʥʘʰʠʭ ʛʨʘʥʠʮ. ʉ ʝʸ ʧʦʤʦʱʴʶ ʤʳ ʦʩʦʟʥʘʸʤ ʩʝʙʷ ʠ ʜʨʫʛʠʝ ʤʠʨʳ ʪʝʤʠ, ʢʪʦ ʦʥʠ ʝʩʪʴ ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ. ʏʝʤ ʙʦʣʴʰʝ ʤʳ ʩ ʥʠʤʠ ʨʘʙʦʪʘʝʤ, ʪʝʤ ʙʦʣʴʰʝ ʯʫʚʩʪʚʫʝʤ ʩʚʦʶ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʚ 

ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ. ʄʳ ʟʥʘʝʤ ʠ ʯʫʚʩʪʚʫʝʤ ʨʠʪʤ ʩʚʦʝʡ ʩʠʩʪʝʤʳ ʠ ʨʠʪʤ ʩʠʩʪʝʤʳ ʜʨʫʛʦʛʦ ʤʠʨʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʥʘʤ ʫʩʧʝʰʥʦ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʘʞʜʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʥʘ ʙʣʘʛʦ ʚʩʝʛʦ ʩʫʱʝʛʦ. 

ɺʨʝʤʝʥʥʳʝ ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʪʦʨʘʤʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʠʨʦʚ ʠ ʩʠ-

ʩʪʝʤ. ʊʘʢ, ʛʨʘʥʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʫʩʣʦʚʥʳʤʠ ʠʣʠ ʫʧʨʦʱʝʥʥʳʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʦʪʫ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʥʝʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʝʡ. ɻʨʘʥʠʮʳ ʤʦʛʫʪ ʪʘʢʞʝ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʦʥʠʮʘʝʤʳʤʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʜʠʩʪʘʥʮʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢ ʫ ʯʝʣʦʚʝʢʘ ï ʦʜʥʠ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʩʚʦʙʦʜʥʦ, 

ʨʝʛʫʣʠʨʫʷ ʩʚʦʠ ʛʨʘʥʠʮʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ, ʜʨʫʛʠʝ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʦʪ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ. 

ɺʨʝʤʝʥʥʘʷ ʛʨʘʥʠʮʘ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, ʝʝ ʦʩʤʳʩʣʝʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ çʤʝʩʪʦʤè ʟʘʨʦʞ-

ʜʝʥʠʷ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʦʪʚʝʪʦʚ: ʚʦʧʨʦʩʳ ʫʨʦʚʥʝʚʦʛʦ ʧʝʨʝʭʦʜʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ, ʵʢʦʣʦʛʠʯ-

ʥʦʩʪʴ ʚ ʚʦʩʧʨʠʷʪʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʙʦʪʳ ʩ ʥʝʡ; ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʪʨʘʜʠʮʠʷʤʠ, ʩʠʩʪʝʤʘʤʠ ʮʝʥʥʦ-

ʩʪʝʡ; ʚʦʧʨʦʩʦʚ ʧʦʥʠʤʘʥʠʷ ʠ ʦʩʦʟʥʘʥʠʷ, ʯʫʚʩʪʚʦʚʘʥʠʷ ʠ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ. ɺʩʸ ʵʪʦ ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʫ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʤʝʭʘʥʠʟʤʘ ʩʤʳʩʣʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ɼʫʭʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʫʙʦʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ ʩʠʩʪʝʤʝ ʦʪʥʦʰʝʥʠʡ 

ʯʝʣʦʚʝʢʘ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. 

ʅʘʤ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʨʝʤʷ ʜʘʸʪʩʷ ʚʩʝʤ ʦʜʠʥʘʢʦʚʦ ʠ ʵʪʦ ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦ-

ʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʩʠʩʪʝʤʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ɹʣʘʛʦ ʚʩʝʛʦ ʉʫʱʝʛʦ ʠ ʥʘʩ 

ʚ ʥʸʤ. 

ʍʦʨʦʰʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʢʘʞʜʘʷ ʞʠʚʘʷ ʩʠʩʪʝʤʘ ʚʳʙʠʨʘʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʦʛʣʘʩʥʦ ʩʚʦʠʤ ʤʳʩʣʷʤ, ʯʫʚ-

ʩʪʚʘʤ, ʧʦʩʪʫʧʢʘʤ ʠ ʜʝʡʩʪʚʫʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦ ʩ ʩʦʟʥʘʥʠʝʤ ʠ ʧʦʜʩʦʟʥʘʥʠʝʤ, ʚʳʙʠʨʘʷ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳ-

ʧʦʣʥʝʥʠʝ ʜʘʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʦʟʥʘʥʠʷ ʧʦʥʷʪʠʷ çʀʥʪʝʨʚʘʣʴʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ 

ʯʫʚʩʪʚè. 

ɺ ʩʣʦʚʘʨʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʦʚʘ çʀʥʪʝʨʚʘʣè ʦʪ ʣʘʪ. intervallum ï ʧʨʦʤʝʞʫʪʦʢ ï ʨʘʩʩʪʦʷʥʠʝ. ʄʳ ʚʩʪʨʝʯʘʝʤ 
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ʵʪʦ ʩʣʦʚʦ ʚ ʤʫʟʳʢʝ ï ʩʦʦʪʥʦʰʝʥʠʝ ʜʚʫʭ ʟʚʫʢʦʚ ʧʦ ʚʳʩʦʪʝ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʟʚʫʢʠ ʙʝʨʫʪʩʷ ʧʦʦʯʝʨʸʜʥʦ, ʠʥʪʝʨʚʘʣ 

ʥʘʟʳʚʘʝʪʩʷ ʤʝʣʦʜʠʯʝʩʢʠʤ, ʝʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ï ʛʘʨʤʦʥʠʯʝʩʢʠʤ. ɺ ʤʘʪʝʤʘʪʠʢʝ ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʯʠʩʝʣ ʠʣʠ ʪʦ-

ʯʝʢ ʥʘ ʧʨʷʤʦʡ, ʟʘʢʣʶʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʜʘʥʥʳʤʠ ʯʠʩʣʘʤʠ ʠʣʠ ʪʦʯʢʘʤʠ, ʢʦʪʦʨʳʝ ʙʫʢʚʝʥʥʦ ʥʘʟʳʚʘʶʪ. ʇʨʠ 

ʵʪʦʤ ʢʦʥʮʳ ʠʥʪʝʨʚʘʣʘ ʚ ʥʝʛʦ ʥʝ ʚʢʣʶʯʘʶʪʩʷ. 

ʉʘʤʦʝ ʠʥʪʝʨʝʩʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʥʘʭʦʜʠʤ ʚ ʬʠʟʠʢʝ ï ʵʪʦ ʘʥʘʣʦʛ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʙʳʪʠʷʤʠ. ɺ ʜʘʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʝʩʪʴ ʩʚʦʠ ʠʥʪʝʨ-

ʚʘʣʳ ʧʨʦʷʚʣʝʥʥʦʩʪʠ. ʆʪʨʘʞʝʥʠʝ ʵʪʦʛʦ ʤʳ ʯʫʚʩʪʚʫʝʤ ʚ ʩʦʩʪʦʷʥʠʠ ʩʚʦʝʛʦ ʜʫʭʦʚʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. 

ʉʣʝʜʫʶʱʠʡ ʧʘʟʣ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʘʤʠ ʢʘʨʪʠʥʝ ï ʮʠʢʣʠʯʥʦʩʪʴ ï ʵʪʦ ʟʘʢʦʥʦʤʝʨʥʳʡ ʨʷʜ ʢʘʢʠʭ-ʣʠʙʦ 

ʷʚʣʝʥʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʚ ʩʣʦʚʘʨʝ ʧʦ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʝ ʦʪʨʘʞʘʝʪʩʷ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʷʭ ɽʜʠʥʦʡ ʥʘʫʢʠ ï 

ʬʠʟʠʢʝ, ʙʠʦʣʦʛʠʠ, ʤʘʪʝʤʘʪʠʢʝ, ʭʠʤʠʠ, ʣʠʪʝʨʘʪʫʨʝ, ʠʩʢʫʩʩʪʚʝ ʠ ʪ. ʜ. ɺʝʟʜʝ ʤʳ ʥʘʭʦʜʠʤ ʤʘʩʩʫ ʧʨʠʤʝʨʦʚ ʜʣʷ ʧʦ-

ʥʠʤʘʥʠʷ ʮʠʢʣʠʯʥʦʩʪʠ ʢʘʢ ʚʝʟʜʝʩʫʱʝʛʦ ʧʨʦʮʝʩʩʘ. ʋ ʢʘʞʜʦʡ ɺʩʝʣʝʥʥʦʡ ʩʚʦʷ ʮʠʢʣʠʯʥʦʩʪʴ, ʫ ɻʘʣʘʢʪʠʢʠ ï ʪʦʞʝ 

ʩʚʦʷéʆʪ ʤʘʣʝʡʰʝʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʳ ʜʦ ʤʝʛʘʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʪʝʣʘ ʤʳ 

ʚʠʜʠʤ ʮʠʢʣʠʯʥʦʩʪʴ, ʯʫʚʩʪʚʫʝʤ ʝʸ ʧʨʦʷʚʣʝʥʥʦʩʪʠ, ʟʥʘʝʤ ʝʸ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. 

ʀʟ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʥʘʤ ʭʦʨʦʰʦ ʧʦʥʷʪʝʥ ʩʤʳʩʣ ʠʥʪʝʨʚʘʣʴʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ 

ʯʫʚʩʪʚ ï ʦʩʥʦʚʳ ʥʘʰʝʛʦ ʜʫʭʦʚʥʦʛʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʂʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʠ ʢ ʵʪʦʡ 

ʦʩʥʦʚʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʥʘʰʝ ʜʫʭʦʚʥʦʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ, ʬʠʟʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ-

ʩʪʴʶ ʚ ʨʘʙʦʪʝ ʠʥʪʝʨʚʘʣʴʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʚʳʩʪʫʧʘʝʪ ʨʝʘʣʠʟʘʮʠʷ ʥʘʧʨʘʚʣʝʥʥʦ-

ʩʪʝʡ ʩʦʛʣʘʩʥʦ ʥʘʰʝʡ ʂʘʨʪʝ ʇʫʪʠ. ʆʩʥʦʚʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʥʘʰ ʦʙʨʘʟ ʞʠʟʥʠ. ʏʝʣʦʚʝʢ, ʩʦʛʣʘʩʥʦ 

ʩʚʦʝʡ ʠʥʪʝʨʚʘʣʴʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ, ʚʳʙʠʨʘʝʪ ʩʚʦʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʥʘʯʠʥʘʷ ʩ ʤʳʩʣʝʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʝʡʩʪʚʠʝʤ ʚ ʟʘ-

ʚʝʨʰʸʥʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʠ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ɹʣʘʛʦ 

ʚʩʝʛʦ ʉʫʱʝʛʦ ʠ ʥʘʩ ʚ ʥʸʤ. ɸ ʥʘ ʥʦʚʦʤ ʫʨʦʚʥʝ ʠʥʪʝʨʚʘʣʴʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʤ ʢʘʯʝ-

ʩʪʚʝ. 

ɿʥʘʯʠʪ ʯʝʣʦʚʝʢ ʧʨʠ ʨʦʞʜʝʥʠʠ ʧʦʣʫʯʘʝʪ ʥʘʚʠʛʘʪʦʨ ï ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, ʢʦʪʦʨʳʡ ʚʝʜʸʪ ʝʛʦ 

ʧʦ ʂʘʨʪʝ ʇʫʪʠ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʂʘʨʪʳ ʇʫʪʠ ʯʝʣʦʚʝʢ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʩʦʛʣʘʩʥʦ ʨʠʪʤʫ ʩʚʦʝʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ 

ʯʫʚʩʪʚ. 

ɺ ʜʘʥʥʦʤ ʢʣʶʯʝ ʤʳ ʧʦʥʠʤʘʝʤ ʠ ʦʩʦʟʥʘʸʤ ʛʘʨʤʦʥʠʯʥʫʶ ʨʘʙʦʪʫ ʥʘʰʝʛʦ ʥʘʚʠʛʘʪʦʨʘ ï ʟʥʘʝʤ, ʢʫʜʘ ʤʳ 

ʠʜʸʤ ʠ ʟʘʯʝʤ ʤʳ ʵʪʦ ʜʝʣʘʝʤ. ɼʣʷ ʥʘʩ ʦʩʥʦʚʥʦʝ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ï ʞʠʪʴ ʦʩʦʟʥʘʥʥʦ, ʚʳʧʦʣʥʷʷ ʨʘʙʦʪʫ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʥʘ ɹʣʘʛʦ ʚʩʝʛʦ ʉʫʱʝʛʦ ʠ ʥʘʩ ʚ ʥʸʤ. 
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ʀʉʇʓʊɸʅʀʗ ʕʃɽʄɽʅʊʆɺ ʉʆʉʊɸɺʅʓʍ ʇʆʂʈʓʊʀʁ 

ʀɿ ʇɸʅɽʃɽʁ-ʆɹʆʃʆʏɽʂ ʅɸ ʅɸʊʋʈʅʓʍ ʆɹʈɸɿʎɸʍ 
 

 ʅ.A. ʄʠʪʷʢʠʥʘ1, ɻ.ɺ. ʂʦʨʝʥʴʢʦʚʘ2 

1 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 2 ʜʦʮʝʥʪ 

ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹɻʊʋ) ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠ.̫ ʌʦʨʤʫʣʠʨʫʝʪʩʷ ʮʝʣʴ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʥʳʭ ʧʦʢʨʳʪʠʡ ʠʟ 

ʧʘʥʝʣʝʡ-ʦʙʦʣʦʯʝʢ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʘʨʠʘʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʦʧʳʪʥʦʛʦ ʥʘʪʫʨʥʦʛʦ ʬʨʘʛʤʝʥʪʘ. ɼʘʝʪʩʷ 

ʤʝʪʦʜʠʢʘ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʠʜʳ ʠʟʤʝʨʝʥʠʡ, ʦʩʥʦʚʥʳʝ ʵʣʝ-

ʤʝʥʪʳ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʪʘʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʧʘʥʝʣʴ-ʦʙʦʣʦʯʢʘ, ʦʙʦʣʦʯʢʘ-ʚʩʪʘʚʢʘ, ʥʘʪʫʨʥʳʡ ʬʨʘʛʤʝʥʪ, 

ʥʘʛʨʫʞʝʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ, ʰʠʨʠʥʘ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ. 

 

ʎʝʣʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʤʝʥʪʦʚ ʩʦʩʪʘʚʥʳʭ ʧʦʢʨʳʪʠʡ ʠʟ ʧʘʥʝʣʝʡ-ʦʙʦʣʦʯʝʢ ʷʚʣʷʝʪ-

ʩʷ ʫʛʣʫʙʣʝʥʥʦʝ ʠ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʣʫʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʨ-

ʨʝʢʪʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʜʣʷ ʩʦʩʪʘʚʥʳʭ ʧʦʢʨʳʪʠʡ ʨʘʩʯʝʪʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʪʫʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʩʚʷʟʠ ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʪ.ʝ. ʘʢ-

ʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʠ ʧʦʩʪʘʥʦʚʢʘ ʦʧʳʪʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʢʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʥʳʭ ʧʦʢʨʳʪʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʤʝʪʦʜʘʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦ-

ʚʦʜʠʣʦʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʙʳʣʠ ʚʳʙʨʘʥʳ ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʳʷʚʣʝʥʠʶ ʚʣʠʷʥʠʷ ʬʘʢ-

ʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʢʦʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

- ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ; 

- ʦʧʨʝʜʝʣʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʨʠʣʦʞʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʩʠʣ, ʠʤʠʪʠʨʫʶʱʠʭ ʚʝʨʪʠʢʘʣʴʥʫʶ ʨʘʚ-

ʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʥʘʛʨʫʟʢʫ; 

- ʦʮʝʥʝʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʦʨʷʜʦʢ ʨʝʘʣʠʟʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʆʧʳʪʥʳʡ ʥʘʪʫʨʥʳʡ ʬʨʘʛʤʝʥʪ ʩʦʩʪʘʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʷʯʝʝʢ ʩ ʩʝʪʢʦʡ ʢʦʣʦʥʥ 6ʭ24 ʤ ʠ 

ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʯʝʪʳʨʝ ʧʦʜʩʚʦʜʥʳʝ ʙʘʣʢʠ (ʢʘʞʜʘʷ ʧʨʦʣʝʪʦʤ 6 ʤ), ʪʨʠ ʧʘʥʝʣʠ-ʦʙʦʣʦʯʢʠ ʂʉʆ ʨʘʟʤʝʨʘʤʠ 3ʭ24 ʤ 

ʠ ʯʝʪʳʨʝ ʦʙʦʣʦʯʢʠ-ʚʩʪʘʚʢʠ. ʇʨʠ ʵʪʦʤ ʦʜʥʘ ʷʯʝʡʢʘ (ʂʉʆ ʧʣʶʩ ʯʝʪʳʨʝ ʦʙʦʣʦʯʢʠ-ʚʩʪʘʚʢʠ) ʩʯʠʪʘʣʘʩʴ ʦʩʥʦʚʥʦʡ, 

ʤʦʜʝʣʠʨʫʶʱʝʡ ʢʨʘʡʥʠʡ ʧʨʦʣʝʪ ʟʜʘʥʠʷ, ʚʪʦʨʘʷ (ʜʚʝ ʧʘʥʝʣʠ ʂʉʆ) ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʦʣʦʯʝʢ-ʚʩʪʘʚʦʢ. 

ʇʘʥʝʣʠ ʂʉʆ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ ʧʦʜʩʚʦʜʥʳʝ ʙʘʣʢʠ. ɺ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʧʘʥʝʣʷʤʠ ʫʢʣʘʜʳʚʘʣʠ ʦʙʦʣʦʯ-

ʢʠ-ʚʩʪʘʚʢʠ, ʠʟʛʠʙʘʝʤʳʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʯʝʨʪʘʥʠʝʤ ʚʝʨʭʥʝʛʦ ʧʦʷʩʘ ʧʘʥʝʣʠ 

ʂʉʆ. 

ʆʩʥʦʚʥʦʝ ʨʘʙʦʯʝʝ ʘʨʤʠʨʦʚʘʥʠʝ ʧʘʥʝʣʝʡ-ʦʙʦʣʦʯʝʢ ʂʉʆ ʚʳʧʦʣʥʝʥʦ ʦʜʥʠʤ ʩʪʝʨʞʥʝʤ ʜʠʘʤʝʪʨʦʤ 28 ʤʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʥʠʞʥʝʤ ʧʦʷʩʝ ʘʨʦʯʥʦʡ ʜʠʘʬʨʘʛʤʳ. ɸʨʤʠʨʦʚʘʥʠʝ ʚʝʨʭʥʝʛʦ ʧʦʷʩʘ ï ʩʚʘʨʥʳʤʠ ʢʘʨʢʘʩʘʤʠ ʠʟ 

ʘʨʤʘʪʫʨʳ ʢʣʘʩʩʘ ɸ-III ʩ ʧʨʦʜʦʣʴʥʦʡ ʨʘʙʦʯʝʡ ʘʨʤʘʪʫʨʦʡ ʜʠʘʤʝʪʨʦʤ 16 ʤʤ. ɸʨʤʠʨʦʚʘʥʠʝ ʧʦʣʢʠ ï ʩʝʪʢʘʤʠ ʠʟ 

ʘʨʤʘʪʫʨʥʦʡ ʧʨʦʚʦʣʦʢʠ ʢʣʘʩʩʘ ɺʨ-I ʜʠʘʤʝʪʨʦʤ 4 ʤʤ ʩ ʰʘʛʦʤ 100 ʤʤ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 200 ʤʤ ï ʚ 

ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʧʝʨʝʯʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʧʨʠʦʧʦʨʥʦʡ ʩʧʣʦʰʥʦʡ ʯʘʩʪʠ ʜʠʘʬʨʘʛʤʳ ʧʘʥʝʣʠ ʧʨʠʥʷʪʦ ʠʟ 

ʘʨʤʘʪʫʨʳ ʢʣʘʩʩʘ ɸ-III ʜʠʘʤʝʪʨʦʤ 6 ʤʤ ʩ ʰʘʛʦʤ 200 ʤʤ. 

ɺʝʣʠʯʠʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʫʩʠʣʠʷ ʥʘʪʷʞʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 31,1 ʢʅ. ʅʘʪʷʞʝʥʠʝ ʘʨʤʘʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʥʘ ʫʧʦʨʳ ʩʠʣʦʚʦʡ ʬʦʨʤʳ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦ ʫʩʠʣʠʷʤ ʠ ʫʜʣʠʥʝʥʠʷʤ. 

ʆʧʳʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʦʣʦʯʝʢ-ʚʩʪʘʚʦʢ ʘʨʤʠʨʦʚʘʣʠ ʧʨʦʚʦʣʦʢʦʡ ʢʣʘʩʩʘ ɺʨ-II ʜʠʘʤʝʪʨʦʤ 5 ʤʤ ʩ ʰʘʛʦʤ 

125 ʤʤ ʚ ʧʨʦʜʦʣʴʥʦʤ ʠ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʂʣʘʩʩ ʙʝʪʦʥʘ ʦʧʳʪʥʳʭ ʥʘʪʫʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ï ɺ30. 

ʀʩʧʳʪʘʥʠʷ ʥʘʪʫʨʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʩʦʩʪʘʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʩ ʜʦʚʝʜʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦ ʠʩʯʝʨʧʘʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʆʙʱʠʡ ʚʠʜ 

ʠʩʧʳʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

                                                           
É ʄʠʪʷʢʠʥʘ ʅ.A., ʂʦʨʝʥʴʢʦʚʘ ɻ.ɺ. / Mityakina N.A., Korenkova G.V., 2016 
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ʈʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʨʦʣʝʪʘ ʤʦʜʝ-

ʣʠʨʦʚʘʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʰʪʫʯʥʳʤʠ ʛʨʫʟʘʤʠ, ʧʨʠʣʦʞʝʥʥʳʤʠ ʚ 64 ʪʦʯʢʘʭ. 

ʅʘʛʨʫʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʠ ʩʪʫʧʝʥʷʤʠ. ʇʨʠʨʘʱʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʩʦʩʪʘʚʠʣʦ 0,33 ʢʇʘ. 

ʐʪʫʯʥʳʝ ʛʨʫʟʳ ʚ ʚʠʜʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪʦʢ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 2 ʢʅ ʫʢʣʘʜʳʚʘʣʠ ʩʝʨʠʷʤʠ ʧʦ ʯʝʪʳʨʝ 

ʰʪʫʢʠ ʧʦʧʘʨʥʦ ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʝʨʝʜʠʥʳ ʧʨʦʣʝʪʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʢʣʘʜʢʠ ʛʨʫʟʦʚ ï ʦʪ ʢʨʘʝʚ 

ʬʨʘʛʤʝʥʪʘ ʢ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ. 

ʅʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʥʘʛʨʫʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚʳʜʝʨʞʢʘ 15-20 ʤʠʥʫʪ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʩʥʷʪʠʷ ʦʪʩʯʝ-

ʪʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠ ʦʮʝʥʢʫ ʧʝʨʝʤʝʱʝʥʠʡ ʜʠʘʬʨʘʛʤ ʠ ʦʙʦʣʦʯʝʢ-ʚʩʪʘʚʦʢ, ʬʠʢʩʠʨʦʚʘʣʠ 

ʤʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʠ ʰʠʨʠʥʫ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʫʧʝʥʷʭ ʟʘʛʨʫʞʝʥʠʷ. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʠʙʦʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʷ ʧʨʦʛʠʙʦʚ ʢʘʢ ʚ ʩʝʨʝʜʠʥʝ, ʪʘʢ ʠ ʚ ʯʝʪʚʝʨʪʷʭ ʦʙʦʣʦʯʝʢ-ʚʩʪʘʚʦʢ ʧʦ ʜʣʠʥʝ ʬʨʘʛʤʝʥ-

ʪʘ. ɺʩʝʛʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 22 ʧʨʦʛʠʙʦʤʝʨʘ.  

 

 
 

ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʠʩʧʳʪʘʥʠʡ ʥʘʪʫʨʥʦʛʦ ʬʨʘʛʤʝʥʪʘ 

 

ʇʦ ʭʦʜʫ ʠʩʧʳʪʘʥʠʷ ʢʘʨʘʥʜʘʰʦʤ ʦʪʤʝʯʘʣʠ ʧʦʷʚʠʚʰʠʝʩʷ ʪʨʝʱʠʥʳ ʩ ʫʢʘʟʘʥʠʝʤ ʩʪʫʧʝʥʠ ʟʘʛʨʫʞʝʥʠʷ. 

ʐʠʨʠʥʫ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ ʟʘʤʝʨʷʣʠ ʤʠʢʨʦʩʢʦʧʦʤ ʩʠʩʪʝʤʳ ɹʨʠʥʝʣʷ. 

ʅʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʪʫʨʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʩʦʩʪʘʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʮʝʥʠʚʘʣʠ ʧʦ ʚʝʣʠʯʠʥʝ 

ʧʨʝʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ɻʆʉʊ 8829-85. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠʟ ʧʘʥʝʣʝʡ-

ʦʙʦʣʦʯʝʢ ʥʘ ʥʘʪʫʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʩʦʩʪʘʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʦʪʜʝʣʴʥʳʭ ʧʘʥʝʣʝʡ-ʦʙʦʣʦʯʝʢ ʠ ʬʨʘʛʤʝʥʪʘ ʧʦʢʨʳ-

ʪʠʷ ʠʟ ʥʠʭ, ʚʢʣʶʯʘʷ ʠʩʯʝʨʧʘʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 
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Abstract. The purpose of full-scale experimental tests of compound roof elements made from shell panels is 

formulated. The variant of constructional decision of studied full-scale fragment is offered. The methodology and main 

stages of experimental testing, types of measurements, main elements of primary processing of experimental data for 

construction efficiency evaluation are determined. 

Keywords: compound roof, shell panels, shell-insert, full-scale fragment, loading, movement, crack width. 
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ʋɼʂ 621.914.3:004.451.25(045) 
 

ʉʊɸʅʂʀ ʉ ʏʀʉʃʆɺʓʄ ʇʈʆɻʈɸʄʄʅʓʄ ʋʇʈɸɺʃɽʅʀɽʄ (ʏʇʋ) 
 
 ʈ.ʈ. ʅʠʢʤʫʨʟʠʝʚ, ʤʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 6ʄ072400 ï çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝè 

ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ (ɸʩʪʘʥʘ), ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ. ʆʧʝʨʘʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʝʡ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʩʪʘʥʢʘʭ ʯʠʩʣʦʚʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʉʪʘʥʢʠ ʩ ʏʇʋ ʩʪʦʷʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦ ʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʥʘ ʫʩʪʘʥʦʚʢʫ 

ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʯʝʤ ʦʙʳʯʥʳʝ ʩʪʘʥʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʭ ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʣʝʛʢʦ ʤʦʞʝʪ ʧʝʨʝʢʨʳʪʴ 

ʚʩʝ ʟʘʪʨʘʪʳ ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʩʣʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; ʬʨʝʟʝʨʥʳʝ ʩʪʘʥʢʠ; ʦʧʝʨʘʪʦʨ ʩʪʘʥʢʘ ʩ ʏʇʋ; ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʥʳʡ ʩʪʘʥʦʢ. 
 

ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥ. ʆʧʝʨʘʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʝʡ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʩʪʘʥʢʘʭ ʏʇʋ. 

ʏʪʦ ʪʘʢʦʝ ʏʇʋ? ʈʘʩʰʠʬʨʦʚʢʘ ʘʙʙʨʝʚʠʘʪʫʨʳ ʏʇʋ ʟʚʫʯʠʪ ʢʘʢ ʏʠʩʣʦʚʦʝ ʇʨʦʛʨʘʤʤʥʦʝ ʋʧʨʘʚʣʝʥʠʝ. ʊʦ 

ʝʩʪʴ, ʩʪʘʥʦʢ ʩ ʏʇʋ (ʠʥʦʛʜʘ ʛʦʚʦʨʷʪ ʧʨʦʩʪʦ çʩʪʘʥʦʢ ʏʇʋè) ï ʵʪʦ ʩʪʘʥʦʢ ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, 

ʢʦʪʦʨʳʡ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʩʦʚʝʨʰʘʝʪ ʪʝ ʠʣʠ ʠʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʟʘʛʦʪʦʚʢʝ. ʇʨʘʢʪʠʯʝʩʢʠ, ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʮʠʬʨ ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʪʚʝʯʘʶʪ ʟʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʠʭ ʤʦʱʥʦʩʪʴ, 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ, ʫʩʢʦʨʝʥʠʷ, ʚʨʘʱʝʥʠʷ ʠ ʪ.ʧ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʘʥʢʦʚ ʦʙʦʨʫʜʦʚʘʥʘ ʩʠʩʪʝʤʦʡ ʏʇʋ. ʊʘʢʦʡ 

ʚʠʜ ʪʝʭʥʠʢʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʝʥ ʠ ʚʦʩʪʨʝʙʦʚʘʥ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʌʨʝʟʝʨʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ ʧʦʟʚʦʣʷʶʪ ʠʟʛʦʪʦʚʠʪʴ 

ʜʝʪʘʣʠ ʩʦ ʩʣʦʞʥʳʤʠ ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʣʷ ʩʝʨʠʡʥʦʛʦ ʚʳʧʫʩʢʘ 

ʜʝʪʘʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʝʜʠʥʠʯʥʳʭ ʧʘʨʪʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʬʨʝʟʝʨʥʳʭ ʩʪʘʥʢʦʚ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʦʟʨʘʩʪʝʪ ʜʦʭʦʜ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʂɸʂ ʋʉʊʈʆɽʅ ʉʊɸʅʆʂ ʉ ʏʇʋ? ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʩʪʘʥʦʢ ï ʵʪʦ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦ-

ʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

¶ ʧʫʣʴʪ ʦʧʝʨʘʪʦʨʘ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʟʘʛʨʫʞʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʜʘʶʪʩʷ ʨʝʞʠʤʳ ʦʙʨʘ-
ʙʦʪʢʠ, ʪʘʢ ʞʝ ʧʫʣʴʪ ʧʦʟʚʦʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʦʧʝʨʘʮʠʠ ʜʝʣʘʪʴ ʚʨʫʯʥʫʶ; 

¶ ʜʠʩʧʣʝʡ, ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙʦ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ, ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʧʝʨʘʪʦʨʩʢʘʷ 
ʧʘʥʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʡ; 

¶ ʢʦʥʪʨʦʣʝʨ ï ʵʪʦ ʤʠʥʠ-ʢʦʤʧʴʶʪʝʨ, ʝʛʦ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʡ ʘʚʪʦʤʘʪʠʢʦʡ ʩʪʘʥʢʘ; 

¶ ʇɿʋ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʟʘʧʦʤʠʥʘʪʴ ʠ ʭʨʘʥʠʪʴ ʧʨʦʛʨʘʤʤʳ ʠ ʧʦʩʪʦʷʥʥʳʝ ʚʝʣʠʯʠʥʳ ʥʘ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʘ ʪʘʢʞʝ ʩʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ; 

¶ ʆɿʋ, ʧʘʤʷʪʴ ʩʪʘʥʢʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʘʙʦʪʳ ʚ 
ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 
 

 
 

ʈʠʩʫʥʦʢ 1. ʌʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ ʩ ʏʇʋ 
 

ɼʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ, ʢʘʢ ʫʩʪʨʦʝʥʘ ʩʠʩʪʝʤʘ ʏʇʋ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʢʦʚ. 

ʋʩʣʦʚʥʦ ʏʇʋ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʧʦʜʩʠʩʪʝʤʳ: 

¶ ʧʦʜʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ʧʦʜʩʠʩʪʝʤʫ ʧʨʠʚʦʜʦʚ; 

¶ ʧʦʜʩʠʩʪʝʤʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 
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ʇʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 
ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʚʩʝʡ ʏʇʋ ʷʚʣʷʝʪʩʷ ʧʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʘ ʯʠʪʘʝʪ ʫʧʨʘʚ-

ʣʷʶʱʫʶ ʧʨʦʛʨʘʤʤʫ ʠ ʦʪʜʘʝʪ ʢʦʤʘʥʜʳ ʨʘʟʣʠʯʥʳʤ ʘʛʨʝʛʘʪʘʤ ʩʪʘʥʢʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʧʝʨʘʮʠʡ. ʉ 

ʜʨʫʛʦʡ ï ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʯʝʣʦʚʝʢʦʤ, ʧʦʟʚʦʣʷʷ ʦʧʝʨʘʪʦʨʫ ʩʪʘʥʢʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ. ʉʝʨʜʮʝʤ 

ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨ (ʧʨʦʮʝʩʩʦʨ), ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʨʘʩʧʦʣʦʞʝʥ ʚ ʢʦʨʧʫʩʝ ʩʪʦʡʢʠ ʏʇʋ. 

ʉʘʤʘ ʩʪʦʡʢʘ ʠʤʝʝʪ ʥʘʙʦʨ ʢʥʦʧʦʢ ʠ ʵʢʨʘʥ (ʚʩʝ ʚʤʝʩʪʝ ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ) ʜʣʷ ʚʚʦʜʘ ʠ 

ʚʳʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʏʇʋ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʘʱʝʥʳ CAM-ʩʠʩʪʝʤʦʡ, ʧʦʟʚʦʣʷʶ-

ʱʝʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʥʘʧʠʩʘʥʠʷ ʋʇ ʧʨʷʤʦ ʥʘ ʩʪʘʥʢʝ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʡ ʧʨʠʤʝʨ ï ʩʠʩʪʝʤʳ ʏʇʋ ʩʝʨʠʠ 

MAPPS IV ʷʧʦʥʩʢʠʭ ʩʪʘʥʢʦʚ Mori Seiki ʩʦʜʝʨʞʘʪ ʚʩʪʨʦʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ESPRIT ʦʪ ʢʦʤʧʘʥʠʠ 

DP Technology (ʉʐɸ) ʠ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʦʨʫ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʪʴ ʋʇ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ, ʥʦ ʠ ʧʨʦʠʟʚʝʩʪʠ ʝʝ ʚʩʝ-

ʩʪʦʨʦʥʥʶʶ ʧʨʦʚʝʨʢʫ. 

ʇʦʜʩʠʩʪʝʤʘ ʧʨʠʚʦʜʦʚ 

ʇʦʜʩʠʩʪʝʤʘ ʧʨʠʚʦʜʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʜʚʠʛʘʪʝʣʠ ʠ ʚʠʥʪʦʚʳʝ ʧʝʨʝʜʘʯʠ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʧʦʜʩʠʩʪʝʤʳ ʠ ʫʧʨʘʚʣʝʥʠʷ ï ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩʪʘʥʢʘ. 

ʉʝʨʜʮʝʤ ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨ (ʧʨʦʮʝʩʩʦʨ), ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʨʘʩʧʦʣʦʞʝʥ ʚ ʢʦʨʧʫʩʝ 

ʩʪʦʡʢʠ ʏʇʋ. ɺʘʞʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʜʩʠʩʪʝʤʳ ʧʨʠʚʦʜʦʚ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʪʦʯʥʳʝ ʭʦʜʦʚʳʝ ʚʠʥʪʳ. ɺʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʜʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʜʚʠʛʘʪʝʣʴ (ʘ ʪʦʯʥʝʝ ʥʝʩʢʦʣʴʢʦ ʜʚʠʛʘʪʝʣʝʡ). ɺʨʘʱʝʥʠʝ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʧʨʠ-

ʚʦʜʠʪ ʢ ʧʦʚʦʨʦʪʫ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʭʦʜʦʚʦʛʦ ʚʠʥʪʘ ʠ ʣʠʥʝʡʥʦʤʫ ʧʝʨʝʤʝʱʝʥʠʶ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ ʠʣʠ ʢʦʣʦʥʥʳ. ɺ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʰʘʛʦʚʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʠ ʩʝʨʚʦʜʚʠʛʘʪʝʣʠ. 

ʇʦʜʩʠʩʪʝʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʇʦʜʩʠʩʪʝʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʜʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʦ ʨʝʘʣʴʥʦʡ ʧʦʟʠʮʠʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ʩʪʘʥʢʘ ʠ ʦ ʩʢʦʨʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ. ʇʦʜʩʠʩʪʝʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʨʳʪʦʛʦ ʠʣʠ ʟʘʤʢʥʫʪʦʛʦ ʪʠʧʘ. 

ʆʧʝʨʘʪʦʨ ʩʪʘʥʢʘ ʩ ʏʇʋ 

ɼʣʷ ʨʘʙʦʪʳ ʥʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʩʪʘʥʢʘʭ, ʜʣʷ ʠʭ ʥʘʣʘʜʢʠ ʨʘʙʦʯʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-

ʩʦʢʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘʩʪʦʷʱʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʧʦʣʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʚʳʧʫʩʢʘ ʜʝʪʘʣʠ, ʠʤʝʪʴ ʟʥʘʥʠʷ ʦʙʦ ʚʩʝʭ ʧʨʠʤʝʥʷʝʤʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʘ ʪʘʢʞʝ ʚʣʘʜʝʪʴ 

ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ ʦʙʦʨʫʜʦʚʘʥʳ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʧʦʵʪʦʤʫ ʦʧʝʨʘʪʦʨ ʪʘʢʦʛʦ 

ʩʪʘʥʢʘ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʫʤʝʪʴ ʠʤ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʥʦ ʠ ʦʙʣʘʜʘʪʴ ʟʥʘʥʠʷʤʠ ʧʦ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ. ʇʨʦ-

ʬʝʩʩʠʷ çʦʧʝʨʘʪʦʨ ʩʪʘʥʢʘ ʩ ʏʇʋè ʦʙʷʟʳʚʘʝʪ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʞʠʚʘʪʴ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʟʥʘʢʦʤʠʪʩʷ ʩ ʥʠʤʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʪʘʥʢʠ ʩ ʏʇʋ ʩʪʦʷʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦ ʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʥʘ ʫʩʪʘʥʦʚʢʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʯʝʤ 

ʦʙʳʯʥʳʝ ʩʪʘʥʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʭ ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʣʝʛʢʦ ʤʦʞʝʪ ʧʝʨʝʢʨʳʪʴ ʚʩʝ ʟʘʪʨʘʪʳ ʧʨʠ ʛʨʘʤʦʪ-

ʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ʋɼʂ 637.1 

 

ɸʅɸʃʀɿ ʆʇɸʉʅʆʉʊɽʁ ɼʃʗ ʇʀʊʔɽɺʆɻʆ ʄʆʃʆʂɸ ʇʈʀ ʉɺʏ-ʇɸʉʊɽʈʀɿɸʎʀʀ 
 

 ɻ.ʕ. ʆʨʳʤʙʝʪʦʚʘ1, ɸ.ɽ. ɸʙʜʫʛʘʤʠʪʦʚʘ2, ʕ.ʄ. ʆʨʳʤʙʝʪʦʚ3, ɻ.ɼ. ʐʘʤʙʫʣʦʚʘ4 

1, 3, 4 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 2 ʤʘʛʠʩʪʨʘʥʪ 

ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɸʫʵʟʦʚʘ (ʐʳʤʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʚʝʨʦʷʪʥʳʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʪʴʝʚʦʛʦ ʤʦʣʦʢʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʨʠʩʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʂʂʊ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʍɸʉʉʇ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʘʩʪʝ-

ʨʠʟʦʚʘʥʥʦʛʦ ʤʦʣʦʢʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʪʘʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʧʦʷʚʣʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ, ʠ ʧʫʪʠ ʠʭ ʫʩʪʨʘʥʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʢʦ, ʪʝʭʥʦʣʦʛʠʷ, ʧʘʩʪʝʨʠʟʘʮʠʷ, ʍɸʉʉʇ, ʧʠʱʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

ɺʘʞʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʂʘʟʘʭʩʪʘʥʘ, ʦʟʚʫʯʝʥʥʳʤ ʚ ʇʦʩʣʘʥʠʠ ʧʨʝʟʠʜʝʥʪʘ ʅʫʨʩʫʣʪʘʥʘ ʅʘʟʘʨʙʘʝʚʘ ʥʘʨʦʜʫ 

ʂʘʟʘʭʩʪʘʥʘ çʉʪʨʘʪʝʛʠʷ çʂʘʟʘʭʩʪʘʥ-2050è ï ʥʦʚʳʡ ʧʦʣʠʪʠʯʝʩʢʠʡ ʢʫʨʩ ʩʦʩʪʦʷʚʰʝʛʦʩʷ ʛʦʩʫʜʘʨʩʪʚʘè, ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʠʞʝʥʠʝ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʡ ʥʘ ʤʠʨʦʚʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʠ ʥʘʨʘʱʠʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦ-

ʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʘʟʚʠʪʠʝ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʦ ʚ ʠʟʤʝ-

ʥʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ï ʩʦ ʚʩʪʫʧʣʝʥʠʝʤ ʚ ʊʘʤʦʞʝʥʥʳʡ ʩʦʶʟ ʠ ʧʣʘʥʠʨʫʝʤʳʤ ʚʭʦʞʜʝʥʠʝʤ ʚ ɺʊʆ 

[2]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʨʘʩʪʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʥʥʝʡʰʝʤ ʥʘʪʫʨʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ï 

ʤʦʣʦʢʝ ʟʘʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʨʘʢʪʠʢʦʚ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ ʤʦʣʦʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʩʦʭʨʘʥʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠ ʫʩʣʦʚʠʠ ʪʨʝʙʫʝʤʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʫʜʝʣʷʶʪ ʚʥʠʤʘʥʠʝ ʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʪʦʚʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ ʩ ʮʝʣʴʶ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ (ʉɺʏ) ʵʥʝʨʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʲʝʤʥʳʡ ʠ ʙʝʩʢʦʥʪʘʢʪʥʳʡ ʥʘʛʨʝʚ 
ʠʟʜʝʣʠʷ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʵʬʬʝʢʪʳ, ʤʦʞʥʦ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʶ ʩʳʨʴʷ, ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ, ʧʦʚʳʩʠʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʍɸʉʉʇ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʛʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉɺʏ-ʫʩʪʘʥʦʚʢʠ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʮʝʥʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʛʦ ʤʦʣʦʢʘ, ʩʥʠ-

ʞʝʥʠʷ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʉɺʏ ʧʘʩʪʝʨʠʟʘʮʠʷ. ʆʩʥʦʚʥʳʤ ʫʟʣʦʤ ʚ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷ-

ʝʪʩʷ ʉɺʏ ʥʘʛʨʝʚʘʪʝʣʴ ʞʠʜʢʠʭ ʩʨʝʜ [1]. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʉɺʏ ʥʘʛʨʝʚʘʪʝʣʷ, ʦʙʦʩʥʦʚʘʥʥʘʷ ʠʟʚʝʩʪ-

ʥʳʤʠ ʟʘʢʦʥʘʤʠ ʬʠʟʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʙʦʪʝ [3].  

ʉʦʭʨʘʥʝʥʠʝ ʮʝʥʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʠʩʭʦʜʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʩʩʘ ʧʘʩʪʝʨʠʟʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʫʯʘʣʠ ʜʝʡʩʪʚʠʝ ʉɺʏ ʚʦʣʥ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʤʦʣʦʢʝ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʬʠʣʠʘʣʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʥʘ ʧʨʘʚʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʝʜʝʥʠʷ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʵʢʩʧʝʨʪʠʟʳè. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ-

ʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʠʪʴʝʚʦʛʦ ʤʦʣʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉɺʏ-ʧʘʩʪʝʨʠʟʘʮʠʠ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʅʦʨʤʠʨʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʆʙʦʟʥʘʯʝʥʠʝ ʅɼ  

ʥʘ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ 

ʘʵʨʦʙʥʳʭ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ (ʄɸʌɸʥʄ) 

9 ʭ 104 ʂʆɽ/ʩʤ3(ʛ) ʥʝ ʤʝʥʝʝ 

1 ʭ 105 ʂʆɽ/ʩʤ3(ʛ) 

ɻʆʉʊ 9225-84 

ɻʆʉʊ 32901-2014 

ɹʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ 

ʧʘʣʦʯʝʢ (ɹɻʂʇ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 0,01 ʩʤ3(ʛ) 

ʦʪʩʫʪʩʪʚʠʝ  

ʚ 0,01 ʩʤ3(ʛ) 

ɻʆʉʊ 9225-84 

ɻʆʉʊ 32901-2014 

ʇʘʪʦʛʝʥʥʘʷ ʬʣʦʨʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʘʣʴʤʦʥʝʣʣʳ 

ʦʪʩʫʪʩʪʚʠʝ  

ʚ 25,0 ʩʤ3 (ʛ) 

ʦʪʩʫʪʩʪʚʠʝ  

ʚ 25,0 ʩʤ3 (ʛ) 

ɻʆʉʊ 31659-2012 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʍɸʉʉʇ-ʧʣʘʥ. ʇʨʠ ʘʥʘʣʠʟʝ  
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Orymbetov E.M., Shambulova G.D., 2016 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʠʜʳ ʦʧʘʩʥʦʩʪʠ (ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ). 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʦʧʘʩʥʦʩʪʝʡ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʩʝ ʵʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʯʠʥʘʷ ʦʪ ʧʨʠʝʤʢʠ ʩʳʨʴʷ 

ʜʦ ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʧʨʠʟʥʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʅɸʉʉʈ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʧʦʜʛʦ-

ʪʦʚʢʝ ʠʤʝʝʪ ʷʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʦʪʝʥʮʠʘʣ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʤʥʦʛʠʭ ʩʣʫʯʘʝʚ ʙʦʣʝʟʥʝʡ ʧʠʱʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʕʪʘ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʣʶʙʦʡ ʪʦʯʢʝ 

ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʛʜʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʨʠʩʢʠ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠ-

ʤʘʥʠʝ ʦʙʨʘʱʝʥʦ ʥʘ ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʚʠʜʳ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʦʪʚʨʘʱʝʥʳ, ʫʩʪʨʘʥʝʥʳ ʠʣʠ ʩʥʠʞʝʥʳ ʜʦ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʤʝʨ ʢʦʥʪʨʦʣʷ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʠʝ, ʢʘʢ ʂʦʤʠʩʩʠʷ ʂʦʜʝʢʩʘ ɸʣʠʤʝʥʪʘʨʠʫʩ, ʦʜʦʙʨʠʣʠ ʧʨʠʤʝʥʝʥʠʝ 

ʍɸʉʉʇ ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʥʝʙʝʟʦʧʘʩʥʳʤʠ ʧʠʱʝ-

ʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʍɸʉʉʇ ï ʵʪʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʥʦʨ-

ʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʈʘʙʦʪʘ ʧʦ ʍɸʉʉʇ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦ-

ʜʫʢʮʠʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʩʝʤʴ ʧʨʠʥʮʠʧʦʚ ʍACCʇ: ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʦʧʘʩʥʦʩʪʝʡ; ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʪʦʯʝʢ (ʂʂʊ); ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ ʜʣʷ ʂʂʊ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʮʝʜʫʨ ʤʦʥʠʪʦʨʠʥʛʘ; 

ʨʘʟʨʘʙʦʪʢʘ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʠ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʝʨʠʬʠʢʘʮʠʠ; ʚʝʜʝʥʠʝ ʟʘʧʠʩʠ. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʵʪʘʧʳ ʧʨʠʝʤʢʠ ʩʳʨʴʷ, ʧʘʩʪʝʨʠʟʘʮʠʠ ʤʦʣʦʢʘ ʦʪʥʝʩʣʠ ʢ ʂʂʊ, ʢʦʪʦʨʳʝ ʩʣʝ-

ʜʫʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʦʪʩʣʝʞʠʚʘʪʴ, ʯʪʦʙʳ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʠʣʠ ʠʩʢʣʶʯʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʧʘʩʥʦʩʪʠ (ʪʘʙ-

ʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʘ ʨʠʩʢʘ ʚ ʂʂʊ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʛʦ ʤʦʣʦʢʘ 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ ʆʧʘʩʥʳʡ ʬʘʢʪʦʨ ɿʘʱʠʪʥʳʝ ʤʝʨʳ ʂʂʊ 

ʇʨʠʝʤʢʘ ʤʦʣʦʢʘ ɹʠʦʣʦʛʠʯʝʩʢʠʝ: ʙʘʢʪʝʨʠʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, 

ʧʘʪʦʛʝʥʥʳʝ (Salmonella ʠ ʜʨ.), ʂʄɸʌɸʠʄ.  

ʍʠʤʠʯʝʩʢʠʝ: ʪʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʝʩʪʠʮʠʜʳ, 

ʘʥʪʠʙʠʦʪʠʢʠ, ʘʬʣʘʪʦʢʩʠʥʳ 

ʇʦʣʫʯʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ ʦʪ 

ʧʦʩʪʘʚʱʠʢʦʚ  

1 

ʇʘʩʪʝʨʠʟʘʮʠʷ ʤʦʣʦʢʘ ɹʠʦʣʦʛʠʯʝʩʢʠʝ: ʙʘʢʪʝʨʠʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, 

ʂʄɸʌɸʠʄ. 

ʇʦʜʜʝʨʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠ 

ʚʨʝʤʷ 

2 

 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʍɸʉʉʇ, ʫʯʠʪʳʚʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʩʪʝʨʠʟʦʚʘʥ-

ʥʦʛʦ ʤʦʣʦʢʘ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʵʪʘʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʨʠʩʢʦʚ, ʠ ʠʭ ʫʩʪʨʘʥʠʪʴ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʂʘʟʠʝʚ, ʄ.ʊ. ʠ ʜʨ. ʉɺʏ ʥʘʛʨʝʚʘʪʝʣʴ ʞʠʜʢʦʩʪʠ. ʇʘʪʝʥʪ ʈʂ ˉ25990. ʦʧʫʙʣʠʢʦʚʘʥ 15.08.2012, ʙʶʣ. ˉ8. 
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Abstract. The analysis of probable hazards in production of drinking milk is given. As criteria for evaluation 

the biological, chemical and physical risks have been used. The usage of the offered analysis of hazards and critical 

control points based on the principles of Hazard Analysis and Critical Control Point in production of pasteurized milk 

allows to determinate the technological stages, at which the emergence of potential hazards is the most probable, and 

ways of their elimination. 
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ʆʇʈɽɼɽʃɽʅʀɽ ʂʈʀʊʀʏɽʉʂʀʍ ʂʆʅʊʈʆʃʔʅʓʍ ʊʆʏɽʂ  

ʇʈʀ ʈɸɿʈɸɹʆʊʂɽ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆɼʋʂʊʆɺ ɼɽʊʉʂʆɻʆ ʇʀʊɸʅʀʗ (ɸʁʈɸʅ) 
 

 ɻ.ʕ. ʆʨʳʤʙʝʪʦʚʘ1, ɼ.ɼ. ʉʳʜʳʢʦʚ2, ʕ.ʄ. ʆʨʳʤʙʝʪʦʚ3, ʕ.ʋ. ʄʘʡʣʳʙʘʝʚʘ4 
1, 3 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 2 ʤʘʛʠʩʪʨʘʥʪ, 4 ʤʘʛʠʩʪʨ 

ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɸʫʵʟʦʚʘ (ʐʳʤʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʩ ʧʦʤʦ-

ʱʴʶ ʩʠʩʪʝʤʳ ʍɸʉʉʇ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʦʩʪʘʚʣʝʥʘ 

ʙʣʦʢ-ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʩʢʦʛʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʘʡʨʘʥ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ. ʆʧʨʝ-

ʜʝʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʦʧʘʩʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʍɸʉʉʇ, ʜʝʪʩʢʦʝ ʧʠʪʘʥʠʝ, ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʘʥʘʣʠʟ ʦʧʘʩʥʦʩʪʝʡ, ʢʘʯʝʩʪʚʦ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʧʨʠʷʪʠʷ ʈʂ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʚʳʧʫʩʢ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʚʳʡʪʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ ʠ ʥʘʜʝʞʥʦ ʫʜʝʨʞʘʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʨʳʥʢʘʭ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ 

ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʧʦʤʦʱʴ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʥʝʜʨʝʥʠʝ 

ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʍɸʉʉʇ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʢʨʠʪʠʯʝ-

ʩʢʠʤ ʪʦʯʢʘʤ ʢʦʥʪʨʦʣʷ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʠʜʳ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʠʪʝʣʴʥʦ ʧʨʝʜʦʪʚʨʘʱʝʥʳ, ʫʜʘ-

ʣʝʥʳ ʠ ʫʤʝʥʴʰʝʥʳ ʜʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ [1-3]. 

ɿʘʨʘʞʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʙʳʪʦʚʦʡ ʮʝʧʠ, ʠ 

ʛʣʘʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʝʞʠʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʠʥʮʠʜʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʠʱʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʪʘʥʦʚʷʪʩʷ ʩʣʝʜ-

ʩʪʚʠʝʤ ʥʝʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʦʙʨʘʱʝʥʠʷ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʥʘ ʜʦʤʫ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘ-

ʥʠʷ ʠ ʥʘ ʨʳʥʢʘʭ. ʅʝ ʚʩʝ ʨʘʙʦʪʥʠʢʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʦʪʨʝʙʠʪʝʣʠ ʧʦʥʠʤʘʶʪ ʩʚʦʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝ-

ʥʠʠ ʟʘʱʠʪʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʟʜʦʨʦʚʴʷ ʯʣʝʥʦʚ ʩʦʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʩʦʙʣʶ-

ʜʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʛʠʛʠʝʥʳ ʧʨʠ ʧʦʢʫʧʢʝ, ʧʨʦʜʘʞʝ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [1-3]. 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʍɸʉʉʇ ʧʦʩʪʨʦʝʥʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʩʝʤʠ ʧʨʠʥʮʠʧʘʭ: 

- ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʨʠʩʢʦʚ.  

- ɺʳʷʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. 

- ʋʩʪʘʥʦʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ.  

- ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ.  

- ʈʘʟʨʘʙʦʪʢʘ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ. 

- ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʚʩʝʭ ʩʪʘʜʠʡ ʠ ʧʨʦʮʝʜʫʨ.  

- ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʜʫʨ ʧʨʦʚʝʨʢʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʍɸʉʉʇ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʥʘ ʤʦʣʦʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚ ʩʚʷʟʠ ʩ ʥʝʢʦ-

ʪʦʨʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʘʥʥʦʛʦ ʩʳʨʴʷ. ɺʦ-ʧʝʨʚʳʭ, ʤʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺʦ-

ʚʪʦʨʳʭ, ʝʛʦ ʭʨʘʥʝʥʠʝ ʠ ʩʧʦʩʦʙʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʠʥʝʡʢʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʤʝʶʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ, ʦʪʣʠʯʥʫʶ 

ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʝʪʩʢʦʛʦ ʢʠʩʣʦʤʦʣʦʯʥʦ-

ʛʦ ʧʨʦʜʫʢʪʘ (ʘʡʨʘʥ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ (ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʖʂɻʋ ʠʤ. ʄ. ɸʫʵʟʦʚʘ (ʢʘʬʝʜʨʘ çʇʠʱʝʚʘʷ ʠʥʞʝʥʝʨʠʷè). 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʜʝʪʩʢʦʛʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʘʡʨʘʥ) ʥʘ ʦʩʥʦʚʝ ʢʦʨʦʚʴʝʛʦ 

ʠ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 80 % : 20 %; 85 % : 15 %; 90 % : 10 %; 95 % : 5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʜʝʪʩʢʦʛʦ ʧʨʦʜʫʢʪʘ (ʘʡʨʘʥ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ: ʧʨʠ-

ʝʤʢʘ ʤʦʣʦʢʘ (ʢʦʨʦʚʴʝʛʦ ʠ ʢʦʙʳʣʴʝʛʦ), ʦʯʠʩʪʢʘ ʤʦʣʦʢʘ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʩʤʝʩʠ ʧʦ ʞʠʨʫ, ʛʦʤʦʛʝʥʠʟʘʮʠʷ (55-70 0ʉ, 

12,5 ʄʇʘ) ʠ ʧʘʩʪʝʨʠʟʘʮʠʷ, ʦʭʣʘʞʜʝʥʠʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʢʚʘʰʠʚʘʥʠʷ, ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʢʦʨʦʚʴʝʛʦ ʠ ʢʦʙʳʣʴʝʛʦ 

ʤʦʣʦʢʘ, ʟʘʢʚʘʰʠʚʘʥʠʝ, ʩʢʚʘʰʠʚʘʥʠʝ, ʦʭʣʘʞʜʝʥʠʝ (ʜʦ 10-15 0ʉ) ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ, ʨʦʟʣʠʚ, ʫʧʘʢʦʚʳʚʘʥʠʝ ʠ ʤʘʨ-

ʢʠʨʦʚʢʘ, ʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʦʮʝʩʩʳ ʥʘʯʠʥʘʷ ʦʪ ʧʨʠʝʤʢʠ ʤʦʣʦʢʘ ʜʦ ʧʝʨʝʤʝ-

ʰʠʚʘʥʠʷ ʤʦʣʦʢʘ (ʢʦʨʦʚʴʝʛʦ ʠ ʢʦʙʳʣʴʝʛʦ) ʧʨʦʠʩʭʦʜʷʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʦʙʦʠʭ ʚʠʜʦʚ ʤʦʣʦʢʘ. 

ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʪʩʢʦʛʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʘʡʨʘʥ) ʥʘ ʦʩʥʦʚʝ ʢʦʨʦ-

ʚʴʝʛʦ ʠ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 80 % : 20 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʪʩʢʦʛʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʘʡʨʘʥ) 
ʇʦʢʘʟʘʪʝʣʠ ɼʝʪʩʢʠʡ ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ (ʘʡʨʘʥ) 

ʂʠʩʣʦʪʥʦʩʪʴ, ʛʨʘʜ. ʊ 102 

ʨʅ 4,42 

ɾʠʨʥʦʩʪʴ, % 4,1 

ɹʝʣʢʠ, % 3,19 

ɺʷʟʢʦʩʪʴ, % 22 
 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ ʍɸʉʉʇ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʝʪʩʢʦʛʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʘʡʨʘʥ). 

ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʍɸʉʉʇ ʣʝʞʠʪ ʘʥʘʣʠʟ ʦʧʘʩʥʦʩʪʝʡ, ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʪʦʯʝʢ (ʂʂʊ) ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʠʜʳ ʦʧʘʩʥʦʩʪʝʡ (ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, 

ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ). ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʦʧʘʩʥʦʩʪʝʡ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʩʝ ʵʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʯʠʥʘʷ ʦʪ ʧʨʠʝʤʢʠ ʩʳʨʴʷ ʜʦ ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʵʪʘʧʳ ʧʨʠʝʤʢʠ ʩʳʨʦʛʦ ʤʦʣʦʢʘ, ʧʘʩʪʝʨʠʟʘʮʠʠ ʤʦʣʦʢʘ, ʩʢʚʘʰʠʚʘʥʠʷ ʦʪʥʝʩ-

ʣʠ ʢ ʂʂʊ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʦʪʩʣʝʞʠʚʘʪʴ, ʯʪʦʙʳ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʠʣʠ ʠʩʢʣʶʯʠʪʴ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʝ ʦʧʘʩʥʦʩʪʠ (ʪʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2 

ʂʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʝʪʩʢʦʛʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʘʡʨʘʥ) 
ʂʂʊ ʈʠʩʢ ʂʦʥʪʨʦʣʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʉʪʝʧʝʥʴ 

ʨʠʩʢʘ 

ʂʂʊ 1 ʇʨʠʝʤʢʘ ʩʳʨʦʛʦ ʤʦʣʦʢʘ. ɿʘʛʨʷʟʥʝʥʠʝ ʤʦʣʦʢʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ-

ʤʠ: ʙʘʢʪʝʨʠʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʧʘʪʦʛʝʥʥʳʝ (Salmonella ʠ ʜʨ.); 

ʪʦʢʩʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʧʝʩʪʠʮʠʜʘʤʠ, ʘʥʪʠʙʠʦʪʠʢʘʤʠ, ʘʬʣʘ-

ʪʦʢʩʠʥʘʤʠ. ʉʦʩʪʘʚ ʢʦʨʤʘ ʚʣʠʷʝʪ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʘʚʢʠ ʤʦʣʦʢʘ 

ʊ= 4Ñ20ʉ. 

ʆʪʩʫʪʩʪʚʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʘʬʣʘʪʦʢʩʠʥʦʚ. 

ɺʳʩʦʢʘʷ 

ʂʂʊ 2 ʇʘʩʪʝʨʠʟʘʮʠʷ ʤʦʣʦʢʘ. ɿʘʚʠʩʠʪ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʩʳʨʦʛʦ ʤʦʣʦʢʘ (S.lactis, S. Cremoris, S. durans, S. 

Bovis ʠ ʜʨ.) 

ʉʦʙʣʶʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʨʝʤʝʥʠ ʧʘʩʪʝʨʠʟʘʮʠʠ.  

ɺʳʩʦʢʘʷ 

ʂʂʊ 3 ʉʢʚʘʰʠʚʘʥʠʝ. ɸʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʟʘʢʚʘʩʦʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʩʢʦ-

ʨʦʩʪʴ ʢʠʩʣʦʪʦʦʙʨʘʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʨʝ-

ʤʝʥʠ ʩʢʚʘʰʠʚʘʥʠʷ. 

ɺʳʩʦʢʘʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʚʦʟʤʦʞʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ 

ʥʘʧʠʪʢʘ, ʦʧʨʝʜʝʣʝʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʂʂʊ (ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ) ʩ ʫʯʝʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʭʠʤʠʯʝ-

ʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ ʙʳʣʠ ʧʨʠʥʷʪʳ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʨʝʞʠʤʦʚ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʊʘʢʞʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʢʦʥʪʨʦʣʝʤ ʥʘ ʂʂʊ ʠ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝ-

ʤʳ ʍɸʉʉʇ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʪʘʧʳ, ʥʘ ʢʦʪʦ-

ʨʳʭ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʨʠʩʢʦʚ ʠ ʧʫʪʠ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. 
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Abstract. The research results of critical control points using the Hazard Analysis and Critical Control Point system 

providing quality control and safety of end products are given in this article. The chart of production of infant fermented dairy 

food (ayran) using the domestic raw materials is also given. Possible biological and chemical hazards are determined. 
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ʋɼʂ 637.1 

 

ʈɸɿʈɸɹʆʊʂɸ ʍɸʉʉʇ-ʇʃɸʅɸ  

ɼʃʗ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʓɺʆʈʆʊʆʏʅʆɻʆ ʅɸʇʀʊʂɸ 
 

 ɻ.ʕ. ʆʨʳʤʙʝʪʦʚʘ1, ʃ.ɸ. ʂʘʨʘʤʘʥʦʚʘ2, ʕ.ʄ. ʆʨʳʤʙʝʪʦʚ3, ʕ.ɹ. ɽʰʘʝʚʘ4 
1, 3 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 2 ʤʘʛʠʩʪʨʘʥʪ, 4 ʤʘʛʠʩʪʨ 

ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ ɸʫʵʟʦʚʘ (ʐʳʤʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ (ʷʙʣʦʢʦ, ʧʝʨ-

ʩʠʢ, ʜʳʥʷ), ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʶ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʠʭ ʥʦʚʳʭ ʚʠʜʦʚ. ʀʟʫʯʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʠʭ ʚ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ɺʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʍɸʉʉʇ, ʚʪʦʨʠʯʥʳʝ ʨʝʩʫʨʩʳ, ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ, 

ʥʘʧʠʪʦʢ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʨʘʟʨʘʙʦʪʘʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

çɼʝʥʩʘʫʣʳץè ʥʘ 2016-2020, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʫʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʂ ˉ 922 ʦʪ 1 ʬʝʚʨʘʣʷ 2010 ʛ. ʎʝʣʴʶ ʧʨʦʛʨʘʤʤʳ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʢʘʢ ʦʩʥʦʚʳ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʮʚʝʪʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ.  

ʄʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝʥʠʶ ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ 

ʩʥʠʞʘʶʪ ʨʠʩʢ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ. 

ʄʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʚʦʨʦʛʘ ʠ ʩʳʨʘ ʠ ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʮʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʢʘʢ ʙʝʣʢʠ, ʣʘʢʪʦʟʫ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ. 

ʇʦʪʨʝʙʣʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ: ʠʤʝʝʪ 

ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʩʦʣʦʥʦʚʘʪʳʡ ʧʨʠʚʢʫʩ, ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʝʝ ʩʛʫʱʝʥʠʷ. 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʩʳʚʦʨʦʪʢʠ, ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʝʝ, ʨʘʟʨʘʙʦʪʢʘ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʛʘʱʝ-

ʥʠʷ ʠʩʩʣʝʜʦʚʘʥʳ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ [2, 4]. ʉʳʚʦʨʦʪʢʫ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʥʘʧʠʪʢʦʚ, ʤʦʣʦʯ-

ʥʦʛʦ ʩʘʭʘʨʘ, ʩʛʫʱʝʥʥʳʭ ʠ ʩʫʭʠʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʦʜʫʢʪʦʚ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʣʝʙʦʙʫʣʦʯ-

ʥʳʭ ʠʟʜʝʣʠʡ, ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʧʣʘʚʣʝʥʳʭ ʩʳʨʦʚ ʠ ʜʨʫʛʠʭ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʚʦʨʦʪʢʠ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʝʝ ʫʪʠʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʦʚʳʭ ʦʙʦʛʘʱʝʥʥʳʭ ʥʘʧʠʪʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘʧʠʪʢʘ ʠʟ ʩʳʚʦʨʦʪʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʦʙʣʘʜʘʶʱʝʛʦ ʧʦʚʳʰʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʘʬʝʜʨʳ çʇʠʱʝʚʘʷ ʠʥʞʝʥʝʨʠʷè ʖʂɻʋ 

ʠʤ. ʄ. ɸʫʵʟʦʚʘ ʠ ʚ ʬʠʣʠʘʣʝ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʧʨʘʚʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʝʜʝʥʠʷ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʵʢʩʧʝʨʪʠʟʳè. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʦʨʛʘ-

ʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʯʠʪʳʚʘʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʦʧʘʩ-

ʥʳʝ ʬʘʢʪʦʨʳ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʳʚʦʨʦ-

ʪʦʯʥʦʛʦ ʥʘʧʠʪʢʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ (ʷʙʣʦʯʥʦʝ 

ʧʶʨʝ, ʧʶʨʝ ʠʟ ʧʝʨʩʠʢʘ, ʧʶʨʝ ʠʟ ʜʳʥʠ), ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʧʠʪʦʢ. 

ʈʘʟʨʘʙʦʪʘʣʠ ʨʝʮʝʧʪʫʨʫ ʠ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʘ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ. ɿʘʪʝʤ ʙʳ-

ʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʚʠʪʘʤʠʥʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʷʙʣʦʢʦ, ʧʝʨʩʠʢ, ʜʳʥʷ. ɸ ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʦʚʳʰʘʝʪ ʘʧʧʝʪʠʪ ʠ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʧʨʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ, ʣʶʙʳʭ ʙʦʣʝʟʥʷʭ ʧʝʯʝʥʠ [1]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʥʘʧʠʪʢʘ ʫʩʪʘʥʦʚʣʝʥ 

4 ʩʫʪʦʢ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʛʦ ʥʘʧʠʪʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4 0ʉ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʪʦʚʦʛʦ ʥʘʧʠʪʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 53914-2010. 
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ʅʘ ʦʩʥʦʚʝ ʚʳʨʘʙʦʪʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʫʨʳ 

ʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʈʝʮʝʧʪʫʨʘ ʥʘʧʠʪʢʘ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ 
ʂʦʤʧʦʥʝʥʪ ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʛ/100 ʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

ʉʳʚʦʨʦʪʢʘ ʤʦʣʦʯʥʘʷ 72,5 

ʉʘʭʘʨ-ʧʝʩʦʢ 9,0 

ʗʙʣʦʯʥʦʝ ʧʶʨʝ 7,5 

ʇʶʨʝ ʠʟ ʧʝʨʩʠʢʘ 7,5 

ʇʶʨʝ ʠʟ ʜʳʥʠ 5,0 

ʀʪʦʛʦ ʩʳʨʴʷ 101,5 

ɺʳʭʦʜ  100,0 

 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʥʘʧʠʪʢʘ ʠʟ ʩʳʚʦʨʦʪʢʠ ʝʝ ʬʠʣʴʪʨʫʶʪ ʠʣʠ ʩʝʧʘʨʠʨʫʶʪ ʜʣʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʭʣʦʧʴʝʚ 

ʙʝʣʢʘ, ʜʦʙʘʚʣʷʶʪ ʩʘʭʘʨ, ʥʘʧʦʣʥʠʪʝʣʠ (ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ), ʧʝʨʝʤʝʰʠʚʘʶʪ, ʧʘʩʪʝʨʠʟʫʶʪ ʧʨʠ 74-76 ÁC ʩ ʚʳ-

ʜʝʨʞʢʦʡ 15-20 ʩ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʢʦʘʛʫʣʷʮʠʶ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ, ʦʭʣʘʞʜʘʶʪ ʜʦ 4-10 ÁC, ʠ ʬʘʩʫʶʪ ʚ ʪʘʨʫ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʝ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʦʩʪʘʪʦʯʥʦ ʪʝʨʤʦʩʪʦʡʢʦʡ ʠ ʪʝʨʤʦʬʠʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʛʦ 

ʤʦʣʦʢʘ [3]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 
ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʅʦʨʤʠʨʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʆʙʦʟʥʘʯʝʥʠʝ ʅɼ ʥʘ 

ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ 

ɹʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ 

ʧʘʣʦʯʝʢ (ɹɻʂʇ) 

ʦʪʩʫʪʩʪʚʠʝ ʚ 1,0 ʩʤ3 (ʛ) ʦʪʩʫʪʩʪʚʠʝ ʚ 1,0 ʩʤ3 (ʛ) ɻʆʉʊ 9225-84 

ɻʆʉʊ 32901-2014 

St.aureus ʦʪʩʫʪʩʪʚʠʝ ʚ 1,0 ʩʤ3 (ʛ) ʦʪʩʫʪʩʪʚʠʝ ʚ 1,0 ʩʤ3 (ʛ) ɻʆʉʊ 30347-97 

ʇʣʝʩʝʥʴ 38 ʂʆɽ/ʩʤ3 (ʛ) 50 ʂʆɽ/ʩʤ3 (ʛ) ɻʆʉʊ 10444.12-2013  

ɼʨʦʞʞʠ 42 ʂʆɽ/ʩʤ3 (ʛ) 50 ʂʆɽ/ʩʤ3 (ʛ) ɻʆʉʊ 10444.12- 2013  

ʇʘʪʦʛʝʥʥʘʷ ʬʣʦʨʘ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʩʘʣʴʤʦʥʝʣʣʳ 

ʦʪʩʫʪʩʪʚʠʝ ʚ 25,0 ʩʤ3 (ʛ) ʦʪʩʫʪʩʪʚʠʝ ʚ 25,0 ʩʤ3 (ʛ) ɻʆʉʊ 31659-2012 

L.monocytogenes ʦʪʩʫʪʩʪʚʠʝ ʚ 25,0 ʩʤ3 (ʛ) ʦʪʩʫʪʩʪʚʠʝ ʚ 25,0 ʩʤ3 (ʛ) ɻʆʉʊ 32031-2012 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ 

ʩʳʚʦʨʦʪʦʯʥʦʤ ʥʘʧʠʪʢʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʝʩʝʥʠ ʠ ʜʨʦʞʞʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʍɸʉʉʇ-ʧʣʘʥ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʠʜʳ ʦʧʘʩʥʦʩʪʠ (ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ). ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʦʧʘʩʥʦʩʪʝʡ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʩʝ ʵʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʯʠʥʘʷ ʦʪ ʧʨʠʝʤʢʠ ʩʳʨʴʷ ʜʦ 

ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʵʪʘʧʳ ʧʨʠʝʤʢʠ ʩʳʨʴʷ, ʧʘʩʪʝʨʠʟʘʮʠʠ ʤʦʣʦʢʘ ʦʪʥʝʩʣʠ ʢ ʂʂʊ, ʢʦʪʦʨʳʝ ʩʣʝ-

ʜʫʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʦʪʩʣʝʞʠʚʘʪʴ, ʯʪʦʙʳ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʠʣʠ ʠʩʢʣʶʯʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʧʘʩʥʦʩʪʠ (ʪʘʙ-

ʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 

ʆʮʝʥʢʘ ʨʠʩʢʘ ʚ ʂʂʊ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʥʘʧʠʪʢʘ 
ʂʂʊ ʋʯʠʪʳʚʘʝʤʳʝ ʦʧʘʩʥʦʩʪʠ 

ʂʂʊ 1: ʧʨʠʝʤʢʘ ʩʳʨʦʛʦ 

ʤʦʣʦʢʘ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ: ʙʘʢʪʝʨʠʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʧʘʪʦʛʝʥʥʳʝ (Salmonella ʠ ʜʨ.), ʂʄɸʌɸʠʄ;  

ʍʠʤʠʯʝʩʢʠʝ: ʪʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʝʩʪʠʮʠʜʳ, ʘʥʪʠʙʠʦʪʠʢʠ, ʘʬʣʘʪʦʢʩʠʥʳ 

ʂʂʊ 2: ʧʘʩʪʝʨʠʟʘʮʠʷ 

ʤʦʣʦʢʘ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ: ʙʘʢʪʝʨʠʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʧʘʪʦʛʝʥʥʳʝ (Salmonella ʠ ʜʨ.), ʂʄɸʌɸʠʄ, 

ʜʨʦʞʞʠ, ʧʣʝʩʝʥʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʘʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʠʟ 

ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʘʪʴ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ, ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʤʠʢʨʦʥʫʪʨʠʝʥʪʥʳʡ ʩʦ-

ʩʪʘʚ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʪʴʝʚʦʡ ʩʳʚʦʨʦʪʢʠ ʠ ʩʳʚʦʨʦʪʦʯʥʳʭ ʥʘʧʠʪʢʦʚ ʧʨʦʩʪʘ ʠ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʦ ʩʳʚʦʨʦʪʦʯʥʳʭ 

ʥʘʧʠʪʢʦʚ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ 

ʍɸʉʉʇ, ʫʯʠʪʳʚʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʥʘʧʠʪʢʘ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝ-

ʣʠʪʴ ʵʪʘʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʨʠʩʢʦʚ, ʠ ʠʭ ʫʩʪʨʘʥʠʪʴ. 
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DEVELOPMENT OF HACCP -PLAN FOR FUNCTIONAL WHEY DRINK  
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Abstract. The given research work is devoted to the studying of technological features of functional food prod-

ucts based on whey and plant raw material (apple, peach, melon), and also to the studying of creation of their new 

types on this basis. The bioavailability of plant raw materials and possibility of their entering into dairy products is 

studied. The most dangerous risks connected with safety of dairy products are revealed. 

Keywords: whey, technology, HACCP, secondary resources, dairy products, drink. 
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ʇʃɸɿʄɽʅʅɸʗ ʄʆɼʀʌʀʂɸʎʀʗ ʇʆɺɽʈʍʅʆʉʊʀ ʊʆʅʂʀʍ  

ʇʃɪʅʆʂ ʇʆʃʀʉʊʀʈʆʃɸ, ʇʆʃʋʏɽʅʅʓʍ ʄɽʊʆɼʆʄ ʇʆɻʈʋɾɽʅʀʗ * 
 

 ɸ.ɺ. ʉʤʠʨʥʦʚ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, 

ʌʘʢʫʣʴʪʝʪ ʥʘʥʦ- ʠ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʅʀʋ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦè, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʢʦʡ ʧʣʸʥʢʠ ʧʦʣʠʩʪʠʨʦʣʘ, ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚ ʧʣʘʟʤʝ ʘʨʛʦʥʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʘʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʧʦ-

ʛʨʫʞʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʥʢʠʝ ʧʣʸʥʢʠ, ʧʦʣʠʩʪʠʨʦʣ, ʦʙʨʘʙʦʪʢʘ ʚ ʧʣʘʟʤʝ. 

 

ɺʚʝʜʝʥʠʝ ʇʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʙʠʦʤʝʜʠʮʠʥʝ, ʙʠʦʪʝʭʥʦʣʦʛʠʷʭ, ʩʝʥʩʦʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʜʨ. [1, 2, 7, 8, 9, 11]. ʇʣʘʟʤʝʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦ-

ʣʠʤʝʨʥʳʭ ʧʣʸʥʦʢ [4, 10]. ʂ ʧʨʠʤʝʨʫ, ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʥʳʭ ʧʦʢʨʳʪʠʡ ʤʦʜʠʬʠʢʘʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ, ʨʦʩʪʘ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʪʢʘ-

ʥʝʚʦʡ ʠʥʞʝʥʝʨʠʠ [5, 6].  

ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʊʦʥʢʠʝ ʧʣʸʥʢʠ ʧʦʣʠʩʪʠʨʦʣʘ ʧʦʣʫʯʘʣʠʩʴ ʤʝʪʦʜʦʤ ʧʦʛʨʫʞʝʥʠʷ (dip-coating). ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʜʣʦʞʝʢ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʣʠʨʦʚʘʥʥʳʝ ʧʣʘʩʪʠʥʳ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ 10 ʭ 20 ʤʤ. ʇʦʣʠ-

ʩʪʠʨʦʣ (ʇʉ) ʧʝʨʝʚʦʜʠʣʩʷ ʚ ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʫʪʸʤ ʨʘʩʪʚʦʨʝʥʠʷ ʛʨʘʥʫʣ ʚ ʯʝʪʳʨʸʭʭʣʦʨʠʩʪʦʤ ʫʛʣʝʨʦʜʝ (CCl4). 

ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ ʩʦʩʪʘʚʣʷʣʦ CCl4 : ʇʉ = 96 : 4. ʇʦʚʝʨʭʥʦʩʪʴ ʪʦʥʢʠʭ ʧʣʸʥʦʢ ʤʦʜʠʬʠʮʠʨʦʚʘʣʘʩʴ 

ʚ ʧʣʘʟʤʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʨʘʟʨʷʜʘ ʘʨʛʦʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʦʡ ʚ ʨʘʙʦʪʝ [3] ʤʝʪʦʜʠʢʦʡ. 

ʆʙʨʘʙʦʪʢʘ ʚ ʧʣʘʟʤʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 10 ʩ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚ 

ʧʣʘʟʤʝ ʪʦʥʢʠʭ ʧʣʸʥʦʢ ʧʦʣʠʩʪʠʨʦʣʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (Mira 

Tescan). ʇʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʦʢʨʳʚʘʣʘʩʴ ʪʦʥʢʦʡ, ʧʨʦʚʦʜʷʱʝʡ ʧʣʸʥʢʦʡ ʟʦʣʦʪʘ ʪʦʣʱʠʥʦʡ ʥʝ ʙʦʣʝʝ 4 ʥʤ. ʉʪʘ-

ʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʣʫʯʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Gwydion 4.3. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟ-

ʮʘ ʜʦ ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚ ʧʣʘʟʤʝ ʘʨʛʦʥʘ. ʅʝʦʙʨʘʙʦʪʘʥʥʘʷ ʚ ʧʣʘʟʤʝ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʟʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʘʜʢʘʷ, 

ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʥʘʥʝʩʸʥʥʦʡ ʧʣʸʥʢʦʡ ʟʦʣʦʪʘ. ʆʙʨʘʙʦʪʘʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʟʮʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʮʝʧʦʯʝʯʥʳʤʠ ʤʠʢʨʦʜʦʤʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʨʠ ʚʳʩʳʭʘʥʠʠ ʧʣʸʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʣʦʞʢʠ ʢʨʫʧʥʳʝ ʜʦʤʝʥʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʮʝʧʦʯʢʠ, 

ʘ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʥʠʤʠ ʟʘʧʦʣʥʷʶʪ ʦʙʣʘʩʪʠ ʩ ʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʚʳʪʨʘʚʣʠʚʘʝʤʳʝ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘ-

ʙʦʪʢʝ ʚ ʧʣʘʟʤʝ ʘʨʛʦʥʘ. 
 

     
 

ʈʠʩʫʥʦʢ 1. ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ, ʩʣʝʚʘ ï ʜʦ ʪʨʘʚʣʝʥʠʷ, ʩʧʨʘʚʘ ï ʧʦʩʣʝ ʪʨʘʚʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 10 ʩʝʢʫʥʜ 
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ʅʘ ʨʠʩʫʥʢʝ 2. ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʫʯʘʩʪʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ, ʩʣʝʚʘ ï ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3 ʤʤ ʦʪ 

ʢʨʘʷ ʧʦʜʣʦʞʢʠ, ʩʧʨʘʚʘ ï ʧʦʢʨʳʪʠʝ ʧʣʸʥʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʣʦʞʢʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, 

ʚʙʣʠʟʠ ʢʨʘʷ ʧʦʜʣʦʞʢʠ ʥʘʭʦʜʷʪʩʷ ʦʙʣʘʩʪʠ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʪʦʣʱʠʥʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʘ 

ʧʦʛʨʫʞʝʥʠʷ. ʆʜʥʘʢʦ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʥʘ ʧʦʜʣʦʞʢʝ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʣʸʥʢʦʡ, ʵʪʘ ʦʩʦ-

ʙʝʥʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪ ʤʝʪʦʜ ʧʦʛʨʫʞʝʥʠʷ ʦʪ ʤʝʪʦʜʘ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʦʩʣʝʜʥʝʛʦ ʥʝʨʦʚʥʦʩʪʠ ʥʘ ʧʦʜʣʦʞʢʝ ʧʨʠʚʝʣʠ ʙʳ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʢʦʤʝʪʳè. 
 

    
 

ʈʠʩʫʥʦʢ 2. ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ, ʩʣʝʚʘ ï ʚʙʣʠʟʠ ʢʨʘʷ ʧʦʜʣʦʞʢʠ, 

 ʩʧʨʘʚʘ ï ʧʦʢʨʳʪʠʝ ʧʣʸʥʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʣʦʞʢʠ. 

 

ʄʝʪʦʜ ʧʦʛʨʫʞʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʤʙʨʘʥʥʳʭ ʧʦʢʨʳʪʠʡ, ʢ ʧʨʠʤʝʨʫ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝ-

ʪʘʣʣ-ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʣʸʥʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʝʥʩʦʨʘʭ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʪʦʥʢʠʭ ʧʣʸʥʦʢ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʚ ʧʣʘʟʤʝ ʧʦʟʚʦʣʠʪ ʦʪʜʝʣʴʥʦ ʫʧʨʘʚʣʷʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʧʦʢʨʳʪʠʡ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʦʙʲʸʤ ʧʣʸʥʢʠ. 

 

* ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʉʦʚʝʪʘ ʧʦ ʛʨʘʥʪʘʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ (ʉʇ-677.2015.4) 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʉʤʠʨʥʦʚ, ɸ.ɺ. ɸʢʫʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʪʘ 0-3 ʥʘ ʦʩʥʦʚʝ ʚʦʣʴʬʨʘʤʘ ʠ ʧʦʣʠʩʪʠʨʦʣʘ / ɸ.ɺ. ʉʤʠʨʥʦʚ ʠ ʜʨ. 

// ɾʫʨʥʘʣ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ. ï 2012. ï ˉ 12. ï ʉ. 13. 

2. ʉʤʠʨʥʦʚ, ɸ.ɺ. ʂʘʧʩʫʣʠʨʦʚʘʥʠʝ ʤʠʢʨʦʯʘʩʪʠʮ ʚʦʣʴʬʨʘʤʘ ʚ ʧʦʣʠʩʪʠʨʦʣ / ʉ.ɺ. ʉʤʠʨʥʦʚ, ʀ.ɺ. ʉʠʥʸʚ // ʊʝʟʠʩʳ 

ʜʦʢʣʘʜʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ɻʦʤʝʣʴ: ʀʄʄʉ ʅɸʅɹ. ï 2015. ï ʉ. 172. 

3. ʉʤʠʨʥʦʚ, ɸ.ɺ. ʄʦʜʠʬʠʢʘʮʠʷ ʪʦʥʢʠʭ ʧʣʝʥʦʢ ʧʦʣʠʩʪʠʨʦʣʘ ʚ ʧʣʘʟʤʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ / 
ɸ.ɺ. ʉʤʠʨʥʦʚ ʠ ʜʨ. // ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʢʘʥʠʨʫʶʱʝʡ ʟʦʥʜʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ɹʝʣʉɿʄ-2016): ʩʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ 

XII  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ɹʝʣʘʨʫʩ. ʥʘʫʢʘ, 2016. ï ʉ. 149-152.  

4. Flamm, D.L. Plasma deposition, treatment, and etching of polymers: the treatment and etching of polymers /  

D.L. Flamm, O. Auciello ï Elsevier, 2012. ï 544 p. 

5. Guo, B. Plasma-treated polystyrene film that enhances binding efficiency for sensitive and label-free protein biosensing 

/ B. Guo et al // Applied Surface Science. ï 2015. ï ʊ. 345. ï P. 379-386. 

6. Jacobs, T. Plasma surface modification of biomedical polymers: influence on cell-material interaction / T. Jacobs et al. 

// Plasma Chemistry and Plasma Processing. ï 2012. ï ʊ. 32. ï ˉ. 5. ï P. 1039-1073. 

7. Osada, Y. Polymer sensors and actuators / Y. Osada, De Rossi D. E. (ed.). ï Springer Science & Business Media, 2013. 

ï 420 p. 

8. Sawada, I. Development of a hydrophilic polymer membrane containing silver nanoparticles with both organic anti-

fouling and antibacterial properties / I. Sawada et al. // Journal of membrane science. ï 2012. ï ʊ. 387. ï P. 1-6. 

9. Tsui, O.K.C. Polymer thin films / O.K.C. Tsui. ï World Scientific. ï 2008. ï ʊ. 1. ï 301 p. 

10. van Kooten T.G. Plasma-treated polystyrene surfaces: model surfaces for studying cellïbiomaterial interactions /  

T.G. van Kooten, H.T. Spijker, H.J. Busscher // Biomaterials. ï 2004. ï ʊ. 25. ï ˉ. 10. ï P. 1735-1747. 

11. Wºhr, M. Dynamic modelling and simulation of a polymer membrane fuel cell including mass transport limitation /  

M. Wºhr et al. // International Journal of Hydrogen Energy. ï 1998. ï ʊ. 23. ï ˉ. 3. ï P. 213-218. 
 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 28.11.16. 



ISSN 2311-2158. The Way of Science. 2016. ˉ 12 (34). 

 

 

37 

 

 

PLASMA MODIFICATION OF THE SURFACE  

OF THIN POLYSTYRENE LAYER OBTAINED BY DIP -COATING METHOD  
 

A.V. Smirnov, Teaching Assistant of Materials Science, Technology and Quality Management Development 

Nano- and Biomedical Technologies Faculty, 

Saratov State University named after N.G. Chernyshevsky, Russia 

 

Abstract. The results of research of surface of thin polystyrene layer modified in argon plasma are presented. 

The features of etching of the samples obtained by dip-coating method are considered. 

Keywords: thin layer, polystyrene, processing in plasma. 
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AGRONOMIC MANAGEMENT OF UPLAND COTTON VARIETY BUKHARA-102  

IN SURKHAN -SHERABAD VALLEY, SOUTHERN ZONE OF UZBEKISTAN  
 

 M.A. Avliyakulov, Senior Researcher 

Cotton breeding, Seed Production and Agro-technologies Research Institute (CBSPARI) (Tashkent), Uzbekistan 

 

Abstract. This paper analyzes the agronomic management of cotton variety ñBukhara-102ò (Gossypium hirsu-

tum L) in Surkhan-Sherabad valley, southern zone of the Republic of Uzbekistan. The Surkhan-Sherabad valley, a high-

ly productive area within the Amudarya River Basin was selected to examine the proposed procedure. Not only facing 

the risk of soil salinization which adversely affect plant growth and development, but also the competition for limited 

water resources with domestic, industrial, hydropower and environmental uses, agriculture has to adapt to produce 

more products with less water. In field experiment irrigation scheduling, rates and ratio of fertilizers (NPK), plant den-

sity were studied on the productivity of cotton plant in slightly saline soil. According to research results, recommended 

agronomic management of this variety are as follows: plant density from 90 to 100 thousand plants ha-1, mineral ferti-

lizer application (NPK) 220:132:88 kg ha-1, irrigation scheduling 70-75-65 % Fc which resulted in achieving highest 

yield average in 3 years 3.97 t ha-1 of seed-lint yield of cotton and water productivity equaled to 1027 m3 t-1. 

Keywords: ñBukhara-102ò cotton variety, agronomic management, irrigation scheduling, mineral fertilizer 

application (NPK), Uzbekistan. 

 

Introduction  

The economy of most developing countries is mainly governed by agriculture. In 2014, in Uzbekistan the agri-

culture sector sustained the livelihood of around 3.5 million and 27.5 % of the employers. According to statistical anal-

yses agriculture sectorôs portion in GDP is decreasing year to year due to the implementation of proactive investment 

policy on accelerated development and technological modernization of the manufacturing industry. For example in 

2000 agriculture sector contributed to about 30.1 % of the GDP whereas in 2014 it contributed to only 17.2 % including 

forestry and aquaculture (Statistical collection ñAgriculture in Uzbekistanò 2015). 

Uzbekistan is one of the worldôs largest producer as well as exporter of cotton. In 2011, the country produced 

about 3.4 million tons of raw cotton. Exportation rate of cotton contained around 9 % with respect to total export vol-

ume of country in 2011 (Statistical Review of Uzbekistan 2012). The volume of domestic processing of cotton, which 

amounted to only 7 % of total production before the independence was raised to 33 % in 2011. The rate of domestic 

processing will rise to 70 % (http://news.uzreport.uz/news_4_e_91744.html). In Uzbekistan, every year cotton fare held 

in Tashkent with the help of ICAC and ñCotton outlookò international agency. In 2005, 170 representatives from 30 

countries participated in cotton fare whereas in 2015 their number reached 2000 from 45 countries. There were made 

contracts amounted 8.3 billion dollars in 2015. This shows the role of cotton fiber production of Uzbekistan in the world 

cotton market (Rahmonov, 2016). 

In agriculture sector, the total irrigated lands are around 4.2 mln hectares and total crop sown area is about 3.7 

mln hectares where cotton and cereals occupy accordingly 35.4 % and 45.0 % of irrigated lands in 2014. 

In recent independent years, the dominant cotton-alfalfa crop rotation was replaced by the cotton-wheat se-

quence, aimed at increasing the grain production and enhancing food security (Karimov et al., 2014). Cotton growing 

fields have reduced due to the expansion of fields to grow wheat and other crops, but the demand for cotton fiber is in-

creasing in the world market. Therefore, at the expanse of reduction of cotton planting area, it is undeniable that cotton 

productivity must be increased year by year. 

Development of salt affected soils due to salinization is the major land degradation processes characterized in the 

arid and semi-arid regions (FAO, 1979). According to information of Surkhandarya branch of Ministry of Agriculture and 

Water resources, the slightly, moderately and highly salt affected irrigated lands of Surkandarya province equals 21.5 %, 

9.2 %, and 0.3 % respectively. Salinization causes reduction in soil fertility and its productivity in this area. 

In recent years, phosphorous and potassium fertilizers are becoming scarce in comparison with nitrogen ferti-

lizers (Avliyakulov 2015). Scientific research is undertaken that is by reducing a little bit the ratios of phosphorus and 

potassium. It was managed not to reduce the productivity of cotton by applying composts, which was prepared by ma-

nure and bentonite clay. 

                                                           
É Avliyakulov M.A. / ɸʚʣʠʷʢʫʣʦʚ ʄ.ɸ., 2016 
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In Uzbekistan, it is required judicious and optimal management of both land and water resources along with 

the use of high yielding variety seeds, optimal fertilizer input, appropriate plant density, pest management, routinely 

mechanical work, appropriate irrigation scheduling in order to increase productivity and quality to meet the World and 

State Standardôs requirements. The solution to this problem is very prominent not only for Uzbekistan but also for the 

worldwide.  
 

Materials and Methods 

Study area  

The field experiment with the cotton variety ñBukhara-102ò was conducted at the Surkhandarya branch of 

CBSPARI from 2009 to 2011 on takyr soils where the depth of groundwater table is 0.5-2.0 meters. The research was 

conducted on the base of the ñMethods of field experimentationò UzCRI (2007). The Surkhan-Sherabad valley is locat-

ed in southern zone of the Republic of Uzbekistan (37Ü39ǋN, 68Ü67ǋE, elevation of 450 m a.s.l.) which is surrounded by 

mountains from the North, the West and the East and the Southern part is bounded by Amudarya river. The experi-

mental layout was a complete randomized block design consisting of 5 treatments in three replications with two irriga-

tion scheduling level of soil 65-65-65 %; 70-75-65 % Fc. Similarly, fertilizers were applied in three split applications at 

the ratio of (NPK) 220:154:110 kg ha-1 as a control treatment as well as in the following ratios: 220:132:88 kg 

(1.0:0.6:0.4); 220:110:66 kg (1.0:0.5:0.3) respectively (Table 1).  
 

Table 1 

The system of field experiment (cotton variety ñBukhara-102ò) 
Treatment # Irrigation scheduling, Fc (%) Rate and ratio of mineral fertilizers, kg ha-1 

1 control 220:154:110 (1.0:0.7:0.5) 

2 65-65-65 220:132:88 (1.0:0.6:0.4) 

3 65-65-65 220:110:66 (1.0:0.5:0.3) 

4 70-75-65 220:132:88 (1.0:0.6:0.4) 

5 70-75-65 220:110:66 (1.0:0.5:0.3) 
 

 
 

Fig. 1. Mineral fertilizer application timing, kg ha-1 (Ä T1 ï Treatment number one 220:154:110 (NPK); T2 ï Treatment number two 

220:132:88 (NPK); T3 ï Treatment number three 220:110:66 (NPK)) 
 

ñBukhara-102ò is one of the released cotton cultivar in Surkhandarya region, which was grown on the area 

about 30 thousand hectares in 2016. The region mostly faces the limited water resources issue. 

Climate 

Climate in study area is not only arid, but also continental (Sehring 2011). The area is recognized as the hottest 

place in Commonwealth of Independent States. The annual variation of mean average yearly temperature differs from 

16.3 oʉ to 18.6 oC but in a number of years it raises maximum 19.2 oC. During the vegetative period the mean tempera-

ture is varying from 25.5 oʉ to 26.7 oʉ and the maximum temperature hits upon 46.9 oʉ to 50.0 oʉ in summer whereas 

the minimum temperature declines as low as -4 oʉ in winter. Seasonal LGP is 266 to 272 days in a year. 

http://link.springer.com/search?facet-author=%22Jenniver+Sehring%22
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In the study area, climatic condition is very dry with precipitation rate of 127-160 mm in a year where only 30-

40 mm rainfall occurs during the vegetative period. Approximately 57 % falls outside of the vegetation period (Novem-

ber-February) in comparison with vegetative period (March-April) where rainfall forms around 32 %. There is almost 

no rainfall from May to October. As a result, relative humidity is very low whereas evaporation rate is very high. Mean 

yearly relative humidity equals 30-40 %, in some months it decreases to 18-20 %. In winter time it increases up to 60-

66 % (Avliyakulov 1992). 

The change in climate negatively affects cotton growth and development. One of the major trouble in the peri-

od of cotton growing in Surkhan-Sherabad valley is the loss of yield components due to the high temperature, low hu-

midity and the dry winds. In the area, a specific strong wind known as ñAfghanò blows in summer months with duration 

of 4-6 days when soil surface dries up drastically.  

Soil characteristics. 

According to USSR soil classification, which is still in use in Uzbekistan, the main soil type in the region is 

takyr soil covering about 50 % of the area. The soil is characterized by low organic matter (OM) content (0.4 to 1.6 %), 

and high gypsum content, prone to salinity.  

The analyses of soilôs mechanic, macro-micro aggregate stability, humus, movable forms of NPK annually in 

the laboratories of the CBSPARI. The changes of groundwater table were observed using specially erected (3+2=5) 

wells (plastic tubes) in each 1, 3, 5 treatments in two replications 3 times. The table of groundwater was studied during 

sowing period, prior to and after each irrigation. During this time, the samples of groundwater were taken to conduct 

analyses of water mineralization (salt content, chlorine ions) in laboratories. 

The soil physical attributes consisted of particle-size analysis, Fc, infiltration, BD, porosity and moisture con-

tent. Particle-size analysis was determined on randomly selected samples from 0-15, 15-30, 30-50, 50-75 and 75-100 

cm depths by the sedimentation method using sodium hexametaphosphate as a dispersing agent. Soil moisture content 

was determined by the gravimetric method. Water holding capacity of soil was determined by standard method. During 

the observation (5-13 March, according to years) at different layers of soil, the rates of water holding capacity varied 

from 20.4 to 24.3 %. Accordingly, the average rates were as follows: at the depth of 0-70 cm of soil layer it equalled 

22.1 %; 22.6 %; 22.2 %, at the depth of 0-100 cm it made up 22.1 %; 22.1 %; 22.2 % respectively. 

The soil chemical properties consisted of humus, movable forms of phosphorus and potassium, gross nitrogen, 

phosphorus and potassium as well as the amount of nitrogen nitrate in mg kg-1 in the soils of experimental field was 

determined. Here it can be seen that the amount of humus is a bit lower: in the depth of 0-32 cm in soil layer it consisted 

1.12 % and its compound in 32-56 cm depth 0.66 %, in 56-77 cm 0.41 %, while going deeper to 103-165 cm and 165-

222 cm the amount of humus totaled 0.12-0.09 %. The amount of general nitrogen in horizons consisted 0.061 %; 0.048 

%; 0.032 % respectively, while penetrating deeper it totaled 0.013-0.010 %. As for gross phosphorus and potassium on 

layers: phosphorus ï 0.152 %; 0.158 %; 0.157 % while deeper it made 0.061 %; 0.022 %; and potassium ï 0.141 %; 

0.142 %; 0.136 % and 0.077 %; 0.045 % respectively; moving phosphorus according to layers made up 14.1; 12.0; 10.7 

and 4.4; 0.79 mg kg-1; and nitrogen nitrate consisted of 11.3; 7.7; 5.6 and 3.0; 1.89 mg kg-1. When analyzed the salt con-

tent in the soil in early spring 18-28.02.2009, 2010, 2011 the solid made up 0,309 % in 0-40 cm depth of soil layer, 

chlorine ion formed 0,027 % (2009), this amount made up 0,301 %; 0,024 % respectively in 2010. In autumn 11-

21.10.2009, 2010, 2011 the salt content on soil layers made up the following: in 2010 ï 0,339 %, in 2011 ï 0,391 %.  

Irrigation water that was allotted to each treatment was studied with water measuring Chippoletti weir, where 

the width of water passing part is 25 and 50 cm. The active layer of the soil during the periodic irrigations until flower-

ing was 0-70 cm, during the period from flowering till yield accumulation phase it was 0-100 cm and during the ripen-

ing period it was 0-70 cm. Phenological observation was done in the first 3 days of June, July, August and September. 

The plant density prior to harvesting, the weight of cotton in a single boll, economic effectiveness and mathematical 

dispersion analyses were studied by ñDospekhovò method. 
 

Results and Discussions 

Soil infiltration 

The soil infiltration was observed for 6 hours. Infiltration in control at the beginning of growing period (5-13 

March) according to years equaled average 870 m3 ha-1; 854 m3 ha-1; 850 m3 ha-1 and these rates show water infiltration 

in field is at average level. These rates made up 720-541 m3 ha-1, 713-530 m3 ha-1, and 708-526 m3 ha-1 on treatments 

respectively at the end of growing period (2-10 October).  

Soil BD 

Soil BD defined on undistributed soil samples collected from each soil depth using the core method. The rates 

were measured in early spring that is 20-28 February as well as prior to harvest 20-28 September annually. The BD in 

the 0-30 cm soil layer ranged from 1.22 to 1.27 g ʩm-3, in 0-70 ʩm depth from 1.27 to 1.30 g ʩm-3, and in the 0-100 ʩm 

depth, it totaled from 1.28 to 1.31 g ʩm-3. Relatively in same layers, the relative weight of the soil was from 2.53 to 2.63 

g ʩm-3, from 2.58 to 2.65 g ʩm-3, from 2.52 to 2.63 g ʩm-3, and the porosity of soil was ranged from 49.8 to 53.6 %; 

from 49.6 to 52.1 %; from 48.0 to 51.3 % respectively. Irrigation during the vegetative period, conducting cultivation 

repeatedly led to the compaction of soil, which resulted in decreasing infiltration of the soil. The rates of BD of soil of 

experimental plot prior to harvest on treatments increased a little in comparison to early spring and made up from 1.32 

to 1.41 g cm-3. 




