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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʘʚʽʘʮʽʡʥʦʾ ʽ ʢʦʩʤʽʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʤʝʪʘʣʽʚ ʜʦ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʇʂʄ).  

ʋʤʦʚʠ ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ ʟʫʤʦʚʣʶʶʪʴ ʥʘʮʽʣʝʥʽʩʪʴ ʤʽʞʥʘʨʦʜʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʧʨʦʛʨʘʤ ʥʘ ʇʂʄ, ʘ ʩʘʤʝ ʥʘ ʚʫʛʣʝʧʣʘʩʪʠʢʠ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʤʠ, ʪʝʧʣʦʬʽʟʠʯʥʠʤʠ, ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʇʂʄ ʻ ʪʝ, ʱʦ ʜʝʪʘʣʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʦ 

ʽʥʪʝʛʨʘʣʴʥʽʡ ʩʭʝʤʽ, ʢʦʣʠ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʪʘʣʽ ʽ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʾʾ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʻʜʠʥʝ ʮʽʣʝ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʬʦʨʤʦʶ ʜʝʪʘʣʽ, ʪʦʙʪʦ ʜʝʪʘʣʴ 

ʧʨʦʝʢʪʫʻʪʴʩʷ ʟ ʧʘʨʘʣʝʣʴʥʦʶ ʨʦʟʨʦʙʢʦʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʦʥʘ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ʚʠʤʦʛ ʧʦ ʤʽʮʥʦʩʪʽ ʨʽʟʥʠʭ ʯʘʩʪʠʥ 

ʜʝʪʘʣʽ, ʬʦʨʤʽ, ʨʦʟʤʽʨʘʤ ʪʦʱʦ. ʈʦʟʰʠʨʝʥʥʷ ʪʠʧʽʚ ʇʂʄ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ 

ʷʢʦʩʪʽ ʾʭ ʦʙʨʦʙʢʠ, ʩʪʘʚʠʪʴ ʚʠʤʦʛʠ ʜʦ ʨʦʟʨʦʙʥʠʢʽʚ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ.  

ʇʨʦʙʣʝʤʦʶ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ ʫ ʚʠʨʦʙʘʭ ʟ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʟʘʡʤʘʚʩʷ ʨʷʜ 

ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ, ʟʦʢʨʝʤʘ ʥʘʫʢʦʚʽ ʰʢʦʣʠ ʄ.ʌ. ʉʝʤʢʦ, ʇ. ʈ. ʈʦʜʽʥʘ, ʚʯʝʥʠʭ 

ɸ.ɸ. ʉʝʧʘʥʦʚʘ, ɹ.ɺ. ʃʫʧʢʽʥʘ, ʅ.ɸ. ʂʨʠʰʪʦʧʠ, ʟʘʨʫʙʽʞʥʠʭ ʰʢʽʣ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ɸ. ʂʦʙʘʷʰʽ, F.C.Campbell, Alfred C. Loos, Strong A.B, Tsao.  

ʇʨʦʪʝ ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʫ 

ʚʫʛʣʝʧʣʘʩʪʠʢʘʭ ʚʠʨʽʰʫʻʪʴʩʷ ʥʘ ʙʘʟʽ ʚʽʪʯʠʟʥʷʥʦʾ ʥʘʫʢʠ, ʘ ʪʘʢʦʞ ʚʽʜʦʤʽ ʯʘʩʪʠʥʥʽ 

ʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ, ʥʝ ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʚʥʽʩʪʶ ʫʤʦʚʠ ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ. 

ɽʣʝʤʝʥʪʠ ʧʨʦʮʝʩʽʚ ʩʚʝʨʜʣʽʥʥʷ ʤʝʪʘʣʽʚ ʧʦʚʥʽʩʪʶ ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʩʚʝʨʜʣʽʥʥʷ 

ʦʨʪʦʪʨʦʧʥʠʭ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʤʘʣʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʭʘʨʘʢʪʝʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʇʂʄ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʜʝʬʝʢʪʽʚ ʥʝʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʤʝʪʘʣʽʚ 

(ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʥʘʷʚʥʽʩʪʴ ʥʝʟʨʽʟʘʥʠʭ ʚʦʣʦʢʦʥ, ʚʠʢʨʠʰʫʚʘʥʥʷ, 

ʥʝʧʨʦʨʽʟʠ, ʧʨʠʞʦʛʠ ʪʦʱʦ). ʆʪʞʝ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʘʥʥʷ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʫ ʚʫʛʣʝʧʣʘʩʪʠʢʘʭ ʻ ʘʢʪʫʘʣʴʥʠʤ, 

ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʘʣʽʚ ʜʦ 

ʇʂʄ.  
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ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʋʢʨʘʾʥʠ 

Ăʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʪʝʤʘʪʠʯʥʠʤ ʧʣʘʥʦʤ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʽ ʻ ʯʘʩʪʠʥʦʶ 

ʜʦʩʣʽʜʞʝʥʴ ʽʥʽʮʽʘʪʠʚʥʦʾ ʪʝʤʠ çɿʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠè (ˉ ʜʝʨʞ. ʨʝʻʩʪʨʘʮʽʾ  0113U002811) ʧʦʚʥʽʩʪʶ 

ʚʠʢʦʥʘʥʦʾ ʘʚʪʦʨʦʤ, ʯʘʩʪʠʥʦʶ ʛʦʩʧʜʦʛʦʚʽʨʥʦʾ ʪʝʤʠ çɿʙʽʨ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʽ 

ʘʥʘʣʽʟ ʤʘʩʠʚʫ ʜʘʥʠʭ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʚʠʙʦʨʫ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ 

ʦʪʚʦʨʽʚ ʧʽʜ ʙʦʣʪʦʚʝ ʟôʻʜʥʘʥʥʷ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, ʱʦ ʚʢʣʶʯʘʻ ʜʝʪʘʣʽ ʟ 

ʇʂʄè, ʯʘʩʪʠʥʦʶ ʛʦʩʧʜʦʛʦʚʽʨʥʦʾ ʪʝʤʠ çʌʽʟʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʠʙʦ 

ʧʨʦʮʝʩʽʚ ʪʘ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚè (ˉ ʜʝʨʞ. ʨʝʻʩʪʨʘʮʽʾ  0113U000084). 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʫ 

ʪʦʥʢʦʩʪʽʥʥʠʭ ʚʠʨʦʙʘʭ ʟ ʦʨʪʦʪʨʦʧʥʠʭ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʟʘ ʨʘʭʫʥʦʢ 

ʟʥʠʞʝʥʥʷ ʾʭ ʜʝʬʝʢʪʥʦʩʪʽ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʭʝʤʠ ʨʝʚʝʨʩʠʚʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

ʪʘ ʨʦʟʨʦʙʢʠ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʫ 

ʘʚʽʘʙʫʜʫʚʘʥʥʽ (ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʧʨʦʤʠʩʣʦʚʦʩʪʽ); 

2. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʜʝʬʝʢʪʽʚ ʫ ʚʫʛʣʝʧʣʘʩʪʠʢʘʭ ʧʽʜ ʯʘʩ ʩʚʝʨʜʣʽʥʥʷ, 

ʨʦʟʛʣʷʥʫʪʠ ʩʧʦʩʦʙʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʨʦʮʝʩ ʩʚʝʨʜʣʽʥʥʷ; 

3. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜʠ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʚʧʣʠʚ ʛʝʦʤʝʪʨʽʾ ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʥʘ ʷʢʽʩʪʴ ʦʪʚʦʨʽʚ ʫ 

ʚʫʛʣʝʧʣʘʩʪʠʢʘʭ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ, ʪʦʯʥʽʩʪʴ ʽ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ ʧʨʠ ʦʙʨʦʙʮʽ, 

ʪʝʤʧʝʨʘʪʫʨʫ ʨʽʟʘʥʥʷ, ʚʦʨʩʠʩʪʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ, ʜʦʩʣʽʜʠʪʠ ʧʝʨʝʚʘʛʠ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʽʟʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʦʪʚʦʨʽʚ ʫ ʚʫʛʣʝʧʣʘʩʪʠʢʘʭ; 

4. ʆʙˇʨʫʥʪʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ 

ʦʨʪʦʪʨʦʧʥʠʭ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʪʘ ʨʦʟʨʦʙʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ;  

5. ʈʦʟʨʦʙʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ 

ʦʨʪʦʪʨʦʧʥʠʭ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ; 

6. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʘʥʘʣʽʟʫ ʨʦʟʰʘʨʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ 

ʩʚʝʨʜʣʘ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʥʘ ʙʘʟʽ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʥʘʣʫ; 

7. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʦʮʽʥʢʠ  ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʦʪʚʦʨʽʚ ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ;  

8. ʇʨʦʚʝʩʪʠ ʚʠʙʽʨ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʩʚʝʨʜʣʽʥʥʷ; 

9. ʇʨʦʚʝʩʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʢʫʧʥʦʛʦ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ 

ʥʘ ʷʢʽʩʪʴ ʦʪʚʦʨʽʚ; 

10. ʇʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ (ʚʧʣʠʚ 

ʛʦʣʦʚʥʦʛʦ ʢʫʪʘ ʚ ʧʣʘʥʽ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʨʽʟʘʥʥʷ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ), 

ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʝʣ ʨʽʟʥʦʾ 

ʛʝʦʤʝʪʨʽʾ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʩʚʝʨʜʣʘʤʠ;  

11. ʇʨʦʚʝʩʪʠ ʧʨʦʤʠʩʣʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ - ʧʨʦʮʝʩ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ ʫ ʪʦʥʢʦʩʪʽʥʥʠʭ ʚʠʨʦʙʘʭ ʟ 

ʇʂʄ ʪʠʧʫ ʦʨʪʦʪʨʦʧʥʠʡ ʚʫʛʣʝʧʣʘʩʪʠʢ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ - ʚʧʣʠʚ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʘ ʪʘ ʩʧʦʩʦʙʫ ʩʚʝʨʜʣʽʥʥʷ ʥʘ 

ʷʢʽʩʪʴ ʦʪʚʦʨʽʚ ʫ ʚʠʨʦʙʘʭ ʟ ʦʨʪʦʪʨʦʧʥʠʭ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʠʩʴ ʥʘ ʧʦʣʦʞʝʥʥʷʭ 

ʪʝʦʨʽʾ ʨʽʟʘʥʥʷ ʪʘ ʜʝʬʦʨʤʘʮʽʾ ʇʂʄ, ʪʝʦʨʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʪʘ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʤʝʪʦʜʘʭ ʥʘʨʠʩʥʦʾ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ. ʈʦʟʨʦʙʢʘ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʦʩʦʙʫ ʦʙʨʦʙʣʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʣʦʞʝʥʴ 

ʪʝʦʨʽʾ ʤʝʭʘʥʽʟʤʽʚ ʽ ʤʘʰʠʥ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ 

ʤʝʪʦʜʠʢʘʤʠ ʘʥʘʣʽʟʫ ʚʽʙʨʦ-ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʦʧʘʨʠ ʜʣʷ 
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ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥʴ, 

ʚʠʩʥʦʚʢʽʚ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʽʜʪʚʝʨʜʞʝʥʘ ʧʦʨʽʚʥʷʣʴʥʠʤʠ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʪʘ 

ʚʠʨʦʙʥʠʯʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʽ ʤʝʪʨʦʣʦʛʽʯʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

1. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʫ ʪʦʥʢʦʩʪʽʥʥʠʭ ʚʠʨʦʙʘʭ ʟ ʦʨʪʦʪʨʦʧʥʠʭ 

ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʚʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʠʡ ʤʝʪʦʜ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ;  

2. ɺʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʟʫʩʠʣʣʷ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʇʂʄ ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʘ ʦʮʽʥʢʠ ʟʥʦʰʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʦʨʪʦʪʨʦʧʥʠʭ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʥʘ ʦʩʥʦʚʽ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʪʘ ʚʠʟʥʘʯʝʥʘ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ.   

3. ɼʣʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʦʪʚʦʨʽʚ ʫ ʪʦʥʢʦʩʪʽʥʥʠʭ 

ʚʠʨʦʙʘʭ ʟ ʦʨʪʦʪʨʦʧʥʠʭ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ ʦʪʨʠʤʘʥʘ 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʱʦ ʚʨʘʭʦʚʫʻ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʦʟʨʦʙʣʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʘ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʢʦʥʩʪʨʫʢʮʽʡ 

ʩʚʝʨʜʝʣ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʫ ʇʂʄ ʪʠʧʫ ʦʨʪʦʪʨʦʧʥʠʡ ʚʫʛʣʝʧʣʘʩʪʠʢ. 

ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʘʪʝʥʪʦʤ ʥʘ ʚʠʥʘʭʽʜ ˉ ʘ 2014 00844. çʇʨʠʩʪʨʽʡ ʜʣʷ ʦʩʮʠʣʶʶʯʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè; ʦʧʫʙʣ. 26.08.2014, ɹʶʣ. ˉ16/2014, ʘ 

ʪʘʢʦʞ ʥʦʚʫ ʢʦʥʩʪʨʫʢʮʽʶ ʩʚʝʨʜʣʘ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʘʪʝʥʪʦʤ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ u 2014 00845 çʉʚʝʨʜʣʦ ʜʣʷ 

ʦʩʮʠʣʶʶʯʦʾ ʦʙʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè; ʦʧʫʙʣ. 

26.05.2014, ʙʶʣ. ˉ 10/2014. 

ʈʦʟʨʦʙʣʝʥʦ ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʇʂʄ, ʱʦ 

ʧ̔ ʜʪʚʝʨʜʞʝʥʦ ʧʘʪʝʥʪʦʤ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ u 2013 10299. çʇʨʠʩʪʨʽʡ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè; ʦʧʫʙʣ. 10.04.2014, ɹʶʣ. 

ˉ7/2014.  
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ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʝʨʝʜʘʥʽ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ ʟʘʚʦʜ 

ʇɸʆ çʏɽɿɸʈɸè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 12.08.2014 ʨ.) ʫ ʤ. ʏʝʨʥʽʛʦʚʽ ʪʘ ɸʆ 

çʍʽʤʪʝʢʩʪʠʣʴʤʘʰè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 09.06.2014 ʨ.), ʘ  ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʽ 

ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʫʨʩʘʭ çʊʝʦʨʽʷ ʨʽʟʘʥʥʷè, 

çʂʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʾʭ ʦʙʨʦʙʢʠè, ʱʦ ʚʠʢʣʘʜʘʶʪʴʩʷ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʅʊʋʋ çʂʇɯè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 20.03.2016 ʨ.), ʪʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʤʘʛʽʩʪʝʨʩʴʢʠʭ ʨʦʙʽʪ ʽ ʜʠʧʣʦʤʥʠʭ ʧʨʦʝʢʪʽʚ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʽʜʝʡ, ʪʝʦʨʝʪʠʯʥʠʭ 

ʨʦʟʨʦʙʦʢ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʣʝʞʘʪʴ ʘʚʪʦʨʫ. ʉʝʨʝʜ ʥʠʭ: 

ʧʨʦʚʝʜʝʥʥʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʩʭʝʤʠ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʜʦ ʦʨʪʦʪʨʦʧʥʠʭ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ, ʨʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʮʽʾ 

ʪʘ ʚʠʢʦʥʘʥʥʷ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ, ʨʦʟʨʘʭʫʥʦʢ ʩʠʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ 

ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ, ʨʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʩʚʝʨʜʣʘ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʫʩʽʭ ʣʘʙʦʨʘʪʦʨʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, 

ʩʠʥʪʝʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʨʘʟʦʤ ʟ 

ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ, ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʘʥʽ ʦʩʦʙʠʩʪʦ ʘʚʪʦʨʦʤ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʥʘ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʥʦʚʥʠʤʠ ʻ: ɿʘʛʘʣʴʥʦʫʥʽʚʝʨʩʠʪʝʪʩʴʢʘ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ, ʧʨʠʩʚʷʯʝʥʘ ʜʥʶ ʅʘʫʢʠ, 

ʉʝʢʮʽʷ "ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ", ʧʽʜʩʝʢʮʽʷ "ɯʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ" (ʂʠʾʚ, 2012 ʨ., 2013 ʨ., 2014 ʨ.), ɼʨʫʛʘ ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʪʦʚʘʨʠʩʪʚʘ SAMPE çʊʝʭʥʽʯʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʘʚʽʘʙʫʜʽʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ - ʢʣʶʯ ʜʦ ʫʩʧʽʭʫ ʥʘ ʨʠʥʢʘʭ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠè 

(ʂʠʾʚ, 2012 ʨ.), XI ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɺʘʞʢʝ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè (ʂʨʘʤʘʪʦʨʩʴʢ, 2013 ʨ.), 

ʍ ʤʽʞʥʘʨʦʜʥʠʡ ʢʦʥʛʨʝʩ çʄʘʰʠʥʠ, ʪʝʭʥʦʣʦʛʽʾ, ʤʘʪʝʨʽʘʣʠè, çɯʥʥʦʚʘʮʽʡʥʽ 

ʨʽʰʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʽʚ ʪʘ ʧʨʦʮʝʩʽʚè (ɹʦʣʛʘʨʽʷ, ɺʘʨʥʘ, 2013 ʨ.), ʊʨʝʪʷ 
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ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʪʦʚʘʨʠʩʪʚʘ SAMPE çɸʢʪʠʚʽʟʘʮʽʷ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽ ʜʦʩʣʽʜʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʙʽʪ - ʰʣʷʭ ʜʦ ʩʢʦʨʦʯʝʥʥʷ 

ʪʝʨʤʽʥʽʚ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʩʫʧʫʪʥʽʭ ʚʠʪʨʘʪè (ʂʠʾʚ, 2013 ʨʽʢ), SAMPE Europe student conference 2014 

(ʌʨʘʥʮʽʷ, ʇʘʨʠʞ, 2014 ʨ.), ʍV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʇʨʦʛʨʝʩʠʚʥʘ ʪʝʭʥʽʢʘ, ʪʝʭʥʦʣʦʛʽʷ ʪʘ ʽʥʞʝʥʝʨʥʘ ʦʩʚʽʪʘè (ʂʠʾʚ, 2014 ʨ.), XIV  

ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʦʯʠʤʘ 

ʤʦʣʦʜʠʭ, ʧʨʦʛʨʝʩʠʚʥʽ ʽʜʝʾ ï ʥʘʫʢʘ ï ʚʠʨʦʙʥʠʮʪʚʦè, (ʉʫʤʠ, 27-31 ʞʦʚʪʥʷ, 2014 

ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ.  ʇʦ ʪʝʤʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 25 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮ,ɹ ʫ ʪʦʤʫ ʯʠʩʣʽ 9 ʩʪʘʪʝʡ ʚʠʜʘʥʽ ʚ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ (6 ʟ ʷʢʠʭ  ʫ 

ʚʠʜʘʥʥʷʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, 1 ʩʪʘʪʪʷ ʫ ʟʘʢʦʨʜʦʥʥʦʤʫ 

ʚʠʜʘʥʥʽ), 4 ʩʪʘʪʪʽ ʚ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, 1 ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʚʠʥʘʭʽʜ, 2 

ʧʘʪʝʥʪʘ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ, 9 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ 

ʢʦʥʬʝʨʝʥʮʽʡ, ʟ ʷʢʠʭ 1 ʢʦʥʬʝʨʝʥʮʽʷ ʽʥʦʟʝʤʥʘ.  

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 5 

ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽʟ 155 ʥʘʡʤʝʥʫʚʘʥʴ 

ʥʘ 16 ʩʪʦʨ, 6 ʜʦʜʘʪʢʽʚ ʥʘ 27 ʩʪʦʨʽʥʢʘʭ. ʆʩʥʦʚʥʠʡ ʪʝʢʩʪ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʦ ʥʘ 

120 ʩʪʦʨ., ʱʦ ʤʽʩʪʠʪʴ 101 ʨʠʩʫʥʦʢ, 14 ʪʘʙʣʠʮʴ. ʇʦʚʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ 

ʩʪʘʥʦʚʠʪʴ 165 ʩʪʦʨ. 



11 

ʈʆɿɼɯʃ 1 

ʇʈʆɹʃɽʄɸ ɿɸɹɽɿʇɽʏɽʅʅʗ ʗʂʆʉʊɯ ʆʊɺʆʈɯɺ ʇʈʀ ʉɺɽʈɼʃɯʅʅɯ 

ʇʂʄ 

ʈʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʂʄ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʬʝʨʘʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʾʭ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʆʩʥʦʚʥʽ ʪʨʫʜʥʦʱʽ ʧʨʠ ʮʴʦʤʫ -  ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʪʦʜʠʢʠ 

ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʦʙʨʦʙʢʠ, ʷʢʘ ʙ ʜʦʟʚʦʣʠʣʘ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ 

ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʇʂʄ. ʆʙʨʦʙʣʝʥʥʷ ʇʂʄ ʨʽʟʘʥʥʷʤ ʤʘʻ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚ 

ʩʠʣʫ ʭʘʨʘʢʪʝʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʪʦʤʫ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʦʙʨʦʙʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʨʦʟʢʨʠʪʠ ʬʽʟʠʯʥʫ ʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ 

[6,13,16,24,27,30,32,41,44,52,56,74,75,77,90,98,99,106,108,113, 118,139, 144,149, 

154].  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʇʂʄ ʟʜʘʪʥʽ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʠʤʦʛʠ ʤʘʡʞʝ ʙʫʜʴ-ʷʢʦʾ 

ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʉʘʤʝ ʮʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʪʘʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʠʧʽʚ ʇʂʄ. 

ɺʦʥʠ ʚʦʣʦʜʽʶʪʴ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʦʤʫ ʟʜʘʪʥʽ ʚ ʧʦʚʥʽʡ ʤʽʨʽ 

ʟʘʤʽʥʠʪʠ ʤʝʪʘʣʠ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. 

1.1. ʆʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʫ ʘʚʽʘʮʽʡʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ɿʛʽʜʥʦ ʧʨʠʡʥʷʪʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ʢʦʤʧʦʟʠʪʥʠʡ ʤʘʪʝʨʽʘʣ - ʛʝʪʝʨʦʬʘʟʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʦʢʨʝʤʽ ʬʘʟʠ ʷʢʦʛʦ ʚʠʢʦʥʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʬʫʥʢʮʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʡʦʤʫ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʠʭ ʥʝ ʤʘʻ ʞʦʜʥʠʡ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʦʢʨʝʤʦ. 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʢʦʤʧʦʟʠʪʠ - ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʦʣʽʤʝʨʥʦʾ, ʤʝʪʘʣʝʚʦʾ, ʢʘʨʙʦʥʦʚʦʾ, ʢʝʨʘʤʽʯʥʦ ʾʘʙʦ ʽʥʰʦ ʾʤʘʪʨʠʮʽ  

(ʟʚô̫ ʟʫʶʯʦʛʦ), ʘʨʤʦʚʘʥʦʾ ʥʘʧʦʚʥʶʚʘʯʘʤʠ ʟ ʚʦʣʦʢʦʥ, ʥʠʪʢʦʧʦʜʽʙʥʠʭ ʢʨʠʩʪʘʣʽʚ, 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʠʥʦʢ ʪʦʱʦ. ɺ ʢʦʤʧʦʟʠʪʘʭ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʘʨʤʫʶʯ ̔ʝʣʝʤʝʥʪʠ ʟʚʠʯʘʡʥʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʘʪʝʨʽʘʣʫ (ʤʽʮʥʽʩʪʴ, ʞʦʨʩʪʢʽʩʪʴ ʪʦʱʦ), ʘ ʤʘʪʨʠʮʷ ʟʘʙʝʟʧʝʯʫʻ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ 

ʘʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʟʘʭʠʩʪ ʾʭ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʘʛʨʝʩʠʚʥʦʛʦ 

ʭʽʤʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  
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ʐʣʷʭʦʤ ʧʽʜʙʦʨʫ ʩʢʣʘʜʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʤʘʪʨʠʮʽ, ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʦʨʽʻʥʪʘʮʽʾ ʥʘʧʦʚʥʶʚʘʯʘ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʤʘʪʝʨʽʘʣʠ ʟ 

ʥʝʦʙʭʽʜʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɸʨʤʫʶʯʽ ʥʘʧʦʚʥʶʚʘʯʽ ʙʝʨʫʪʴ ʥʘ ʩʝʙʝ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʥʘʚʘʥʪʘʞʝʥʥʷ  

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʜʝʢʽʣʴʢʦʭ ʤʘʪʨʠʮʴ 

(ʧʦʣʽʤʘʪʨʠʯʥʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ) ʘʙʦ ʥʘʧʦʚʥʶʚʘʯʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ 

(ʛʽʙʨʠʜʥʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ) ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʇʂʄ. [3,6,29,37,53,103,104].  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʫʛʣʝʮʝʚʠʭ, ʩʢʣʷʥʠʭ, ʘʨʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ 

ʚ ʤʘʪʝʨʽʘʣʽ ʚ ʢʽʣʴʢʦʩʪʽ 50-70%, ʩʪʚʦʨʝʥʽ ʢʦʤʧʦʟʠʮʽʾ ʟ ʫʜʘʨʥʦʶ ʤʽʮʥʽʩʪʶ ʽ 

ʫʜʘʨʥʠʤ ʤʦʜʫʣʝʤ ʧʨʫʞʥʦʩʪʽ ʚ 2-5 ʨʘʟʽʚ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʫ ʟʚʠʯʘʡʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʧʣʘʚʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʦʣʦʢʥʠʩʪʽ ʢʦʤʧʦʟʠʮʽʡʥʽ 

ʤʘʪʝʨʽʘʣʠ ʧʝʨʝʚʝʨʰʫʶʪʴ ʤʝʪʘʣʠ ʽ ʩʧʣʘʚʠ ʧʦ ʚʪʦʤʥʽʡ ʤʽʮʥʦʩʪʽ, ʪʝʨʤʦʩʪʽʡʢʦʩʪʽ, 

ʚʽʙʨʦʩʪʽʡʢʽʡ, ʰʫʤʦʧʦʛʣʠʥʘʥʥʶ, ʫʜʘʨʥʽʡ ʚ'ʷʟʢʦʩʪʽ ʽ ʽʥʰʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ [23]. 

ɺʠʟʥʘʯʥʦʶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧʦʟʠʪʽʚ ʻ ʚʟʘʻʤʦʜʽʷ ʽ ʚʟʘʻʤʦʚʧʣʠʚ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʦʙ'ʻʤʽ ʚʦʣʦʢʥʦ-ʤʘʪʨʠʮʷ [6,144]. ɺʟʘʻʤʦʜʽʷ 

ʚʦʣʦʢʦʥ ʟ ʤʘʪʨʠʮʝʶ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʫ ʨʝʘʣʽʟʘʮʽʶ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʣʦʢʦʥ ʚ ʘʨʤʦʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʽ ʡʦʛʦ ʤʦʥʦʣʽʪʥʽʩʪʴ. ʏʠʤ ʚʠʱʝ 

ʥʝʦʙʭʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʪʨʠʤʫʚʘʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʪʠʤ ʙʽʣʴʰ ʩʢʣʘʜʥʠʡ ʢʦʤʧʣʝʢʩ ʚʠʤʦʛ ʧʦʚʠʥʝʥ ʚʠʪʨʠʤʫʚʘʪʠʩʷ ʧʨʠ ʚʠʙʦʨʽ 

ʧʦʯʘʪʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʙʝʟ ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʥʝʤʦʞʣʠʚʝ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ 

ʚʠʨʦʙʽʚ [41,58,104].  

ʂʦʤʧʦʟʠʪʠ ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʾʭ ʨʦʟʤʽʨʽʚ. ɺʠʨʦʙʥʠʮʪʚʦ ʢʦʤʧʦʟʠʪʽʚ ʟʘʡʤʘʻ ʤʝʥʰʝ 

ʯʘʩʫ ʽ ʜʝʪʘʣʴ ʩʪʚʦʨʶʶʪʴʩʷ ʚʽʜʨʘʟʫ ʧʦʪʨʽʙʥʦʾ ʬʦʨʤʠ, ʱʦ ʟʤʝʥʰʫʻ ʯʘʩ ʤʝʭʘʥʽʯʥʦʾ 

ʦʙʨʦʙʢʠ. ʂʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʘʚʽʘ- ʪʘ 

ʨʘʢʝʪʦʙʫʜʫʚʘʥʥʽ, ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʫʜʥʦʙʫʜʫʚʘʥʥʽ ʪʦʱʦ ʟ ʢʽʣʴʢʦʭ 

ʧʨʠʯʠʥ, ʟʦʢʨʝʤʘ ʮʝ ʚʠʩʦʢʘ ʞʦʨʩʪʢʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽʡ ʚʘʟʽ. 

ʎʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʘʚʽʘʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʝ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʣʽʪʘʢʘ, ʱʦ ʟʥʠʞʫʻ 

ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ. ʇʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʟʠʪʽʚ ʚ 
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ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [2, 23,41,47,148,152] ʟʦʙʨʘʞʝʥʝ ʥʘ ʜʽʘʛʨʘʤʽ (ʨʠʩ. 

1.1)]  

ʅʘ ʜʽʘʛʨʘʤʽ (ʨʠʩ. 1.2) ʧʦʜʘʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʧʦʪʨʝʙʠ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʇʂʄ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦ 2017 ʨʦʢʫ [2,5].  

ʇʨʠ ʧʦʙʫʜʦʚʽ ʣʽʪʘʢʽʚ ʂʄ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʦʙʰʠʚʢʠ ʬʶʟʝʣʷʞʫ, ʤʦʜʫʣʽʚ ʪʘ ʧʘʥʝʣʝʡ ʢʨʠʣʘ, ʟʘʢʨʠʣʢʽʚ, ʝʣʝʤʝʥʪʽʚ ʭʚʦʩʪʦʚʦʾ 

ʯʘʩʪʠʥʠ ʪʘ ʽʥʪʝʨôʻʨʫ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʦʟʠʪʽʚ ʚ ʣʽʪʘʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʘʣʶʤʽʥʽʻʤ, ʩʪʘʣʣʶ, ʪʠʪʘʥʦʤ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.3. 

 

 

ʈʠʩ. 1.1.  ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʦʟʠʪʽʚ 

ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

 

ʈʠʩ. 1.2. ɼʽʘʛʨʘʤʘ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ 

ʥʘ ʇʂʄ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʪʘ ʛʦʩʧʦʜʘʨʩʪʚʘ  

 

ʈʠʩ. 1.3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʟʠʪʽʚ ʜʣʷ ʜʝʪʘʣʝʡ ʣʽʪʘʢʘ 

ʅʘʧʨʠʢʣʘʜ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʣʽʪʘʢʫ ɸʅ-158, ɸʅ-178 57-65% ʜʝʪʘʣʝʡ ʟ ʇʂʄ 

ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʡʦʛʦ ʟʣʽʪʥʫ ʤʘʩʫ ʥʘ 30%, ʱʦ ʨʽʚʥʦʟʥʘʯʥʦ ʟʙʽʣʴʰʝʥʥʶ 
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ʢʦʨʠʩʥʦʾ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʥʘ 10ʪ ʘʙʦ ʟʙʽʣʴʰʝʥʥʶ ʯʠʩʣʘ ʧʘʩʘʞʠʨʽʚ ʥʘ 50 

ʯʦʣʦʚʽʢ, ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʥʘ 3000 ʢʤ [148].  

ʇʂʄ ʟʜʘʪʥʽ ʧʦʛʣʠʥʘʪʠ ʽ ʛʘʩʠʪʠ ʘʢʫʩʪʠʯʥʽ ʰʫʤʠ. ʎʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʚʫʢʦʧʦʛʣʠʥʘʶʯʠʭ ʧʘʥʝʣʝʡ ʜʣʷ ʘʚʽʘʜʚʠʛʫʥʽʚ ʩʝʨʽʾ ʇʉ-90ɸ2 

[2,23]. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɼʣʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʩʥʫʻ ʢʽʣʴʢʘ ʢʣʘʩʠʬʽʢʘʮʽʡ, ʚ ʦʩʥʦʚʫ ʷʢʠʭ 

ʧʦʢʣʘʜʝʥʦ ʨʽʟʥʽ ʦʟʥʘʢʠ, ʥʘʧʨʠʢʣʘʜ ʤʘʪʝʨʽʘʣʦʟʥʘʚʯʘ (ʧʦ ʧʨʠʨʦʜʽ ʢʦʤʧʦʥʝʥʪʽʚ); 

ʢʦʥʩʪʨʫʢʪʠʚʥʘ (ʧʦ ʪʠʧʫ ʘʨʤʫʚʘʥʥʷ ʪʘ ʡʦʛʦ ʦʨʽʻʥʪʘʮʽʾ ʚ ʤʘʪʨʠʮʽ). ɺʠʭʦʜʷʯʠ ʟ 

ʽʩʥʫʶʯʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ ʛʨʫʧ ʂʄ: 

- ʂʦʤʧʦʟʠʪʠ ʟ ʧʦʣʽʤʝʨʥʦʶ ʤʘʪʨʠʮʝʶ (ʧʣʘʩʪʠʢʠ). ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʨʠʨʦʜʠ ʘʨʤʫʶʯʠʭ ʚʦʣʦʢʦʥ ʚʠʜʽʣʷʶʪʴ ʩʢʣʦʧʣʘʩʪʠʢʠ, ʚʫʛʣʝʧʣʘʩʪʠʢʠ, 

ʙʦʨʦʧʣʘʩʪʠʢʠ, ʦʨʛʘʥʦʧʣʘʩʪʠʢʠ [103]; 

- ʂʦʤʧʦʟʠʪʠ ʟ ʤʝʪʘʣʽʯʥʦʶ ʤʘʪʨʠʮʝʶ (ʤʝʪʘʣʦʢʦʤʧʦʟʠʪʠ); 

- ʂʦʤʧʦʟʠʪʠ ʟ ʢʝʨʘʤʽʯʥʦʶ ʪʘ ʚʫʛʣʝʮʝʚʦʶ ʤʘʪʨʠʮʷʤʠ.  

ɿʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʦʟʥʘʢʦʶ ʇʂʄ ʤʦʞʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ (ʨʠʩ. 1.4): 

ʘ -  ʭʘʦʪʠʯʥʦ ʘʨʤʦʚʘʥʽ: 1 -  ʢʦʨʦʪʢʽ ʚʦʣʦʢʥʘ, 2 -  ʥʝʧʝʨʝʨʚʥʽ ʚʦʣʦʢʥʘ; 

ʙ -  ʦʜʥʦʤʽʨʥʦ ʘʨʤʦʚʘʥʽ: 1 -  ʦʜʥʦʥʘʧʨʘʚʣʝʥʽ ʥʝʧʝʨʝʨʚʥʽ, 2 -  

ʦʜʥʦʥʘʧʨʘʚʣʝʥʽ ʢʦʨʦʪʢʽ;  

ʚ -  ʜʚʦʤʽʨʥʦʘʨʤʦʚʘʥʽ: 1- ʥʝʧʝʨʝʨʚʥʽ ʥʠʪʢʠ, 2 -  ʪʢʘʥʠʥʠ;  

ʛ -  ʧʨʦʩʪʦʨʦʚʦ ʘʨʤʦʚʘʥʽ: 1 -  ʪʨʠ ʩʽʤʝʡʩʪʚʘ ʥʠʪʦʢ, 2 -  n ʩʽʤʝʡʩʪʚ ʥʠʪʦʢ.  

ʉʢʣʦʧʣʘʩʪʠʢʠ -  ʤʘʪʝʨʽʘʣʠ, ʘʨʤʦʚʘʥʽ ʩʢʣʷʥʠʤʠ ʚʦʣʦʢʥʘʤʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʟʘʻʤʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʚʦʣʦʢʦʥ ʩʢʣʦʧʣʘʩʪʠʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʦʜʥʦʥʘʧʨʷʤʣʝʥʽ, 

ʢʦʣʠ ʚʩʽ ʚʦʣʦʢʥʘ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʽ, ʽ ʧʝʨʝʭʨʝʩʥʽ -  ʚʦʣʦʢʥʘ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʢʫʪʦʤ ʦʜʥʝ ʜʦ ʦʜʥʦʛʦ. ʎ̔  ʤʘʪʝʨʽʘʣʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ 

ʧʣʘʩʪʠʢʽʚ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʻʜʥʘʥʥʷʤ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ, ʥʠʟʴʢʦʾ 

ʱʽʣʴʥʦʩʪʽ ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʛʘʨʥʠʭ ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ 

ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ ʥʘʧʦʚʥʶʚʘʯʘ. ʊʝʭʥʦʣʦʛʽʯʥʦʶ ʧʝʨʝʚʘʛʦʶ 

ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʫʟʣʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ 
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ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʪʘ ʧʨʫʞʥʦʩʪʽ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʫʪʘ 

ʤʽʞ ʥʘʧʨʷʤʢʘʤʠ ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʫʢʣʘʜʢʠ ʚʦʣʦʢʦʥ, ʱʦ ʥʝʦʙʭʽʜʥʦ 

ʟʥʘʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʦʙʨʦʙʮʽ ʾʭ ʨʽʟʘʥʥʷʤ [6,29,104].   

ɺʫʛʣʝʧʣʘʩʪʠʢʠ - ʤʘʪʝʨʽʘʣʠ, ʫ ʷʢʠʭ ʚ ʷʢʦʩʪʽ ʘʨʤʫʶʯʠʭ ʚʦʣʦʢʦʥ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʘʨʙʦʚʦʣʦʢʥʘ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʪʘʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʷʢ ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ, ʚʠʩʦʢʠʡ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ, ʤʽʮʥʽʩʪʴ, ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ, 

ʚʠʩʦʢʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ. 

 

ʈʠʩ. 1.4.  ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ 

ʦʟʥʘʢʦʶ 

ɺ ʷʢʦʩʪʽ ʟʚô̫ ʟʫʶʯʦʛʦ ʜʣʷ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʝʧʦʢʩʠʜʥʽ ʩʤʦʣʠ, ʪʘʢ ʷʢ ʚʦʥʠ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʘʜʛʝʟʽʻʶ ʜʦ ʚʫʛʣʝʮʝʚʠʭ 

ʚʦʣʦʢʦʥ ʽ ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʫʚʘʪʠ ʚʠʨʦʙʠ ʧʨʠ ʥʝʚʠʩʦʢʠʭ ʪʠʩʢʘʭ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʧʨʠ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʽʡ ʢʨʠʭʢʦʩʪʽ ʚʦʣʦʢʦʥ [6,37 ,103]. ɺʽʜʤʽʥʥʦʶ ʨʠʩʦʶ 

ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ  ̒ʪʘʢʦʞ ʾʭ ʚʠʩʦʢʘ ʩʪʘʪʠʯʥʘ ʽ ʜʠʥʘʤʽʯʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ, ʜʦʩʪʘʪʥʴʦ 

ʚʠʩʦʢʘ ʪʝʧʣʦ-, ʚʦʜʦʩʪʽʡʢʽʩʪʴ ʽ ʭʽʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ. ʅʝʜʦʣʽʢʦʤ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʷʢ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʷʚʣʷʻʪʴʩʷ ʾʭ ʥʠʟʴʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʢʣʦʧʣʘʩʪʠʢʘʤʠ 

ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʥʘʧʦʚʥʶʚʘʯʝʤ ʽ ʟʚôʷʟʫʶʯʠʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʦʚʝʜʽʥʢʫ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ.  

 ʆʨʛʘʥʦʧʣʘʩʪʠʢʠ - ʤʘʪʝʨʽʘʣʠ, ʚ ʷʢʠʭ ʚ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʩʠʥʪʝʪʠʯʥʽ ʘʙʦ ʧʨʠʨʦʜʥʽ ʦʨʛʘʥʽʯʥʽ ʚʦʣʦʢʥʘ, ʪʦʙʪʦ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 
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ʧʦʣʽʤʝʨ, ʥʘʧʦʚʥʝʥʠʡ ʧʦʣʽʤʝʨʦʤ. ʆʨʛʘʥʦʧʣʘʩʪʠʢʠ ʧʦʻʜʥʫʶʪʴ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʫ 

ʱʽʣʴʥʽʩʪʴ ʟ ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ ʽ ʞʦʨʩʪʢʽʩʪʶ, ʩʪʘʙʽʣʴʥʽʩʪʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ 

ʟʥʘʢʦʟʤʽʥʥʠʭ ʽ ʮʠʢʣʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ [100,144].  

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʇʂʄ ʪʠʧʫ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢ ʙʽʣʴʰ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʘʚʽʘʙʫʜʫʚʘʥʥʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʚʠʜʽʚ 

ʇʂʄ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʟʷʪʽ ʩʘʤʝ ʤʘʪʝʨʽʘʣʠ ʮʴʦʛʦ ʪʠʧʫ.  

1.2. ʆʩʦʙʣʠʚʦʩʪʽ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 

1.2.1. ʉʪʨʫʢʪʫʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʇʂʄ.  

ɺʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʂʄ ʚʠʥʠʢʘʻ ʟʘʜʘʯʘ 

ʘʥʘʣʽʟʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [5,27,30,44,46,52,65,75,77,98] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʨʦʙʽʚ ʟ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʚʠʜʠ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ: ʪʦʯʽʥʥʷ, ʩʚʝʨʜʣʽʥʥʷ ʽ ʨʦʟʛʦʨʪʘʥʥʷ, ʬʨʝʟʝʨʫʚʘʥʥʷ, 

ʨʦʟʨʽʟʫʚʘʥʥʷ, ʰʣʽʬʫʚʘʥʥʷ, ʽ ʥʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ [139]. ʅʘ ʜʽʘʛʨʘʤʽ ʧʨʝʜʩʪʘʚʣʝʥʝ 

ʾʭ ʧʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (ʨʠʩ. 1.5). 

 

ʈʠʩ. 1.5. ʇʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʇʂʄ  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʤʘʪʠ ʜʦ ʫʚʘʛʠ ʽ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʦʙʨʦʙʮʽ ʜʝʷʢʽ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ. 

ɿʦʢʨʝʤʘ ʮʝ, ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʽʡʢʦʩʪʽ ʇʂʄ ʚʽʜ ʤʘʪʝʨʽʘʣʫ 

ʟʚôʷʟʫʶʯʦʛʦ, ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ,  ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʽ 

ʧʦʚʝʜʽʥʢʫ ʚʠʨʦʙʽʚ ʟ ʥʠʭ, ʜʦʨʦʛʦʚʠʟʥʘ ʚʠʨʦʙʥʠʮʪʚʘ ʇʂʄ. ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ ʪʦʚʱʠʥʘ ʤʘʪʝʨʽʘʣʫ, ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ 

ʦʪʚʦʨʫ ʧʨʠ ʦʙʨʦʙʮʽ, ʙʫʜʦʚʘ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʤʘʪʝʨʽʘʣʫ ʧʦʪʨʽʙʝʥ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʛʝʦʤʝʪʨʽʾ ʽʥʩʪʨʫʤʝʥʪʫ [39,90].  
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ɿʛʽʜʥʦ ʘʥʘʣʽʟʫ, ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʥʘ ʨʠʩ. 1.5, ʩʚʝʨʜʣʽʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʠʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʋ ʚʫʛʣʝ- ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʘʭ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʪʚʦʨʽʚ, 

ʯʘʩʪʠʥʘ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜ ʙʦʣʪʦʚʝ ʪʘ ʟʘʢʣʝʧʢʦʚʝ ʟôʻʜʥʘʥʥʷ. ɺʠʤʦʛʠ ʜʦ 

ʪʦʯʥʦʩʪʽ ʦʪʚʦʨʽʚ ʜʣʷ ʮʠʭ ʜʚʦʭ ʚʠʜʽʚ ʟôʻʜʥʘʥʴ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ɿʦʢʨʝʤʘ ʫ 

ʘʚʽʘʮʽʡʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʦʪʚʦʨʽʚ ʧʽʜ ʟʘʢʣʝʧʢʠ 10-11 

ʢʚʘʣʽʪʝʪ, ʘ ʜʣʷ ʙʦʣʪʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ 9-10 ʢʚʘʣʽʪʝʪ [16,100,144].  

1.2.2. ɺʧʣʠʚ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʥʘ ʧʨʦʮʝʩ 

ʩʚʝʨʜʣʽʥʥʷ. 

ʉʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʤʘʻ ʜʝʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʤʝʭʘʥʽʯʥʦʾ 

ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ, ʚʠʢʣʠʢʘʥʽ ʨʷʜʦʤ ʾʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʩʪʨʫʢʪʫʨʦʶ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [74,75,78,82,90,106,108,113,119] ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʜʝʷʢʽ 

ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ: 

1. ʗʩʢʨʘʚʦ ʚʠʨʘʞʝʥʘ ʘʥʽʟʦʪʨʦʧʽʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʎʝ ʚʠʟʥʘʯʘʻ ʨʽʟʥʠʮʶ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʚʟʜʦʚʞ ʽ ʚʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ 

ʤʘʪʝʨʽʘʣʫ. ʉʫʪʪʻʚʦʶ ʻ ʩʭʝʤʘ ʘʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

2. ɺʽʜʥʦʩʥʘ ʩʢʣʘʜʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ. ʇʨʠʯʠʥʦʶ 

ʮʴʦʛʦ ʩʪʘʶʪʴ ʽʥʦʜʽ ʥʝʚʠʩʦʢʽ ʤʽʮʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ), ʰʘʨʫʚʘʪʘ ʩʪʨʫʢʪʫʨʘ, ʽʥʢʦʣʠ ʥʠʟʴʢʠʡ ʘʜʛʝʟʽʡʥʠʡ ʟʚôʷʟʦʢ 

ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʤʘʪʨʠʮʝʶ.  

3. ɺʠʩʦʢʘ ʪʚʝʨʜʽʩʪʴ ʥʘʧʦʚʥʶʚʘʯʘ. ʅʘʧʨʠʢʣʘʜ ʫ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʥʘ ʦʩʥʦʚʽ ʚʦʣʦʢʦʥ ʙʦʨʘ, ʪʚʝʨʜʽʩʪʴ ʧʝʨʝʚʠʱʫʻ ʪʚʝʨʜʽʩʪʴ ʦʙʨʦʙʣʶʚʘʣʴʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘ.  

4. ʅʠʟʴʢʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʇʂʄ. ʎʝ ʚʧʣʠʚʘʻ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʚʝʜʝʥʥʷ  ʪʝʧʣʦʪʠ ʯʝʨʝʟ 

ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ʎʝ ʚʠʤʘʛʘʻ ʚʠʙʦʨʫ ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʦʢʨʠʪʪʷ 

ʜʣʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ [1,54,60,88,118,141,144]. 
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5. ɸʙʨʘʟʠʚʥʘ ʜʽʷ ʥʘʧʦʚʥʶʚʘʯʘ. ʊʘʢʽ ʥʘʧʦʚʥʶʚʘʯʽ ʷʢ ʩʢʣʷʥʽ, ʚʫʛʽʣʴʥʽ ʯʠ 

ʙʦʨʥʽ ʚʦʣʦʢʥʘ ʤʘʶʪʴ ʘʙʨʘʟʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ. 

6.  ɼʝʩʪʨʫʢʮʽʷ ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ ʧʨʠ ʦʙʨʦʙʮʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʻʪʴʩʷ 

ʧʦʣʽʤʝʨʥʘ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʘ ʨʝʯʦʚʠʥʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʝʭʘʥʽʢʦ-ʭʽʤʽʯʥʦʛʦ 

ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ. 

7. ɺʠʩʦʢʽ ʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʇʂʄ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʦʰʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ.   

8. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʢʨʠʪʝʨʽʡ ʟʥʦʰʫʚʘʥʥʷ. 

9. ʅʠʟʴʢʘ ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ ʇʂʄ.  

10.  ɺʠʩʦʢʠʡ ʦʧʽʨ ʜʦ ʚʽʙʨʘʮʽʡ. 

11.  ɺʠʜʽʣʝʥʥʷ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʨʽʟʘʥʥʽ. ʎʝ ʚʠʤʘʛʘʻ 

ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʧʨʠ ʦʙʨʦʙʮʽ [98,99].      

12. ɺʠʜʽʣʝʥʥʷ ʛʘʟʫ, ʜʦ ʷʢʦʛʦ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʦʪʨʘʚʣʷʶʯʽ ʨʝʯʦʚʠʥʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ, ʚʠʥʠʢʘʻ ʟʘʜʘʯʘ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʠʭ ʜʝʬʝʢʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ ʇʂʄ. 

1.3. ɼʝʬʝʢʪʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʧʨʠ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʽ, 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʩʚʝʨʜʣʽʥʥʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʨʦʙʽʚ ʟ ʇʂʄ ʥʝʜʦʩʢʦʥʘʣʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʠʤ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʘʥʫ ʪʦʯʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ 

ʤʘʪʝʨʽʘʣʫ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʝʬʝʢʪʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʟʥʠʞʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʨʦʟʢʠʜʫ, ʟʥʠʞʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʽʥʰʽ ʥʝʛʘʪʠʚʥʽ ʝʬʝʢʪʠ. ʇʦʷʚʘ ʜʝʬʝʢʪʽʚ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʟ 

ʢʦʤʧʦʟʠʪʽʚ, ʘʨʤʦʚʘʥʠʭ ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʘʙʦ ʪʢʘʥʠʥʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, 

ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʥʝ ʪʽʣʴʢʠ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʜʦʩʪʘʪʥʴʦ ʜʦʩʢʦʥʘʣʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʘʣʝ ʽ ʟ ʥʠʟʢʦʶ ʽʥʰʠʭ ʧʨʠʯʠʥ, ʧʦʚôʷʟʘʥʠʭ ʟ ʩʫʙ'ʻʢʪʠʚʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ (ʧʦʨʫʰʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʙʨʫʜʥʝʥʽʩʪʶ ʜʽʣʷʥʢʠ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʫ ʪʘ ʽʥ) [6,16,29,58]. ɼʝʬʝʢʪʠ ʚ ʇʂʄ ʧʨʠ 
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ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʨʫʯʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢ-ʩʭʝʤʠ, 

ʧʦʜʽʣʠʚʰʠ ʥʘ ʨʽʟʥʽ ʛʨʫʧʠ ʟʘ ʚʽʜʥʦʩʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʘ ʽʥʰʠʤ ʧʘʨʘʤʝʪʨʘʤʠ (ʨʠʩ. 

1.6). ɺʨʘʭʦʚʫʶʯʠ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ, ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ ʫ ʤʘʪʝʨʽʘʣʘʭ ʪʘʢʦʞ ʚʠʥʠʢʘʻ ʥʠʟʢʘ ʜʝʬʝʢʪʽʚ. 

ʇʘʨʘʤʝʪʨʠ ʷʢʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʦʙʨʦʙʢʠ 

ʢʦʤʧʦʟʠʪʫ - ʪʦʚʱʠʥʘ  ʤʘʪʝʨʽʘʣʫ, ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ, ʚʠʤʦʛʠ ʪʦʯʥʦʩʪʽ, ʷʢʽʩʪʴ ʦʪʚʦʨʫ 

ʪʘ ʚʠʜ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʦʞʥʦʤʫ ʟ  ʤʘʪʝʨʽʘʣʽʚ ʧʦʪʨʽʙʝʥ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʫ ʚʠʙʦʨʽ ʧʘʨʘʤʝʪʨʽʚ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʊʘʢʦʞ ʚʽʜ 

ʪʠʧʫ ʤʘʪʝʨʽʘʣʽʚ ʟʘʣʝʞʠʪʴ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʽ ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ.  ʅʘ ʷʢʽʩʪʴ 

ʦʪʚʦʨʫ, ʘ ʩʘʤʝ ʥʘ ʚʝʣʠʯʠʥʫ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚʧʣʠʚʘʻ ʩʪʫʧʽʥʴ ʟʥʦʰʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ (ʨʠʩ. 1.7). 

 ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʰʘʨʠ  ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʧʦʧʘʜʘʶʪʴ ʥʘ ʨʽʟʘʣʴʥʫ ʢʨʦʤʢʫ ʧʽʜʜʘʶʪʴʩʷ ʤʽʩʮʝʚʽʡ ʜʝʬʦʨʤʘʮʽʾ ʥʘ 

ʚʠʛʠʥ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘʚʢʦʣʦ ʦʪʚʦʨʫ. ʈʦʟʰʘʨʫʚʘʥʥʷ 

ʚʠʤʘʛʘ ̒ ʥʝʚʝʣʠʢʦʛʦ ʦʩʴʦʚʦʛʦ ʟʫʩʠʣʣʷ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ 

ʥʝʟʨʽʟʘʥʦʛʦ ʰʘʨʫ ʟʘʣʠʰʠʪʴʩʷ ʥʝʟʥʘʯʥʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʘ ʚʠʭʦʜʽ ʥ̔ʩʪʨʫʤʝʥʪʫ 

ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ [17,68].  

ʄʦʞʣʠʚʠʤʠ ʜʝʬʝʢʪʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʇʂʄ  ̒ ʨʦʟʨʠʚ 

ʰʘʨʽʚ ʤʘʪʝʨʽʘʣʫ ʥʘ ʚʭʦʜʽ ʩʚʝʨʜʣʘ [11,17,31,68] (ʨʠʩ. 1.8) ʪʘ ʨʦʟʰʘʨʫʚʘʥʥʷ ʥʘ 

ʚʠʭʦʜʽ ʩʚʝʨʜʣʘ ʟ ʤʘʪʝʨʽʘʣʫ (ʨʠʩ. 1.9).  

ɼʦ ʨʦʟʰʘʨʫʚʘʥʥʷ ʇʂʄ ʧʨʠʟʚʦʜʠʪʴ ʟʥʦhʫʚʘʥʥʷ ʩʚʝʨʜʝʣ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʰʘʨʽʚ ʤʘʪʝʨʽʘʣʫ ʥʘ ʚʠʭʦʜʽ ʽʥʩʪʨʫʤʝʥʪʘ ʽʟ ʟʘʛʦʪʦʚʢʠ. ʂʦʝʬʽʮʽʻʥʪ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʥʦʰʫʚʘʥʥʷ ʧʦ ʟʘʜʥʽʭ ʧʦʚʝʨʭʥʷʭ ʩʚʝʨʜʣʘ, ʘ ʪʘʢʦʞ 

ʫ ʪʦʯʮʽ ʧʝʨʝʪʠʥʫ ʛʦʣʦʚʥʦʾ ʪʘ ʜʦʧʦʤʽʞʥʦʾ ʨʽʟʘʣʴʥʦʾ ʧʦʚʝʨʭʦʥʴ ʥʘ ʧʝʨʠʬʝʨʽʾ 

ʩʚʝʨʜʣʘ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ (ʢʫʪʠʢ) ʣʝʟ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʣʴʰʝʥʥʷ ʦʩʴʦʚʦʾ 

ʩʠʣʠ. 

ɼʣʷ ʩʧʽʨʘʣʴʥʠʭ ʩʚʝʨʜʝʣ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʪʘʢʦʞ ʽ ʙʽʣʴʰʘ, 

ʥʽʞ ʧʨʠ ʦʙʨʦʙʮʽ ʩʪʘʣʝʡ, ʚʝʣʠʯʠʥʘ ʟʥʦʰʫʚʘʥʥʷ ʧʦʧʝʨʝʯʥʦʾ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ. 

ɿʘʪʫʧʣʝʥʥʷ ʨʫʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʩʚʝʨʜʣʘ, ʧʦʚ'ʷʟʘʥʘ ʟ ʡʦʛʦ ʟʥʦʰʫʚʘʥʥʷʤ, 
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ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʦʩʴʦʚʦʾ ʩʠʣʠ ʈʭ, ʘ, ʦʪʞʝ, ʽ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʩʪʫʧʝʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ [32]. 

 

ʈʠʩ 1.6. ʂʣʘʩʠʬʽʢʘʮʽʡʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʯʠʭ ʜʝʬʝʢʪʽʚ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʟ ʂʄ 

 

ʈʠʩ. 1.7. ʇʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʦʪʚʦʨʽʚ 



21 

 
 

ʈʠʩ. 1.8.  ʈʦʟʨʠʚ ʰʘʨʽʚ ʥʘ ʚʭʦʜʽ 

ʩʚʝʨʜʣʘ 

ʈʠʩ. 1.9. ʈʦʟʰʘʨʫʚʘʥʥʷ ʥʘ ʚʠʭʦʜʽ 

ʩʚʝʨʜʣʘ 

ɺ ʨʦʙʦʪʽ [62] ʦʪʨʠʤʘʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥ ̫ʚʝʣʠʯʠʥʠ ʢʨʠʪʠʯʥʦʛʦ 

ʟʫʩʠʣʣʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʨʦʟʰʘʨʫʚʘʥʥʷ ʥʘ ʚʠʭʦʜʽ ʩʚʝʨʜʣʘ, ʱʦ ʤʘʻ ʚʠʛʣʷʜ: 

 

 

ʜʝ 

- Gɯʉ ʰʚʠʜʢʽʩʪʴ ʚʠʩʚʦʙʦʜʞʝʥʥʷ ʝʥʝʨʛʽʾ ʜʝʬʦʨʤʘʮʽʾ, 

- D ʞʦʨʩʪʢʽʩʪʴ ʥʘ ʟʛʠʥ, 

- ɡ ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ.  

ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʘ ʩʭʝʤʘ, ʟʦʙʨʘʞʝʥʘ  

ʥʘ ʨʠʩ. 1.10. ʅʘ ʨʠʩʫʥʢʫ 1.11 ʧʦʢʘʟʘʥʠʡ ʚʠʛʣʷʜ ʨʦʟʰʘʨʫʚʘʥʥʷ ʇʂʄ. 

 

 

 

ʈʠʩ. 1.10. ʉʭʝʤʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʫ 

ʚʠʛʣʷʜʽ ʙʘʣʢʠ 

ʈʠʩ. 1.11. ʌʦʪʦ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚ 

ʨʦʟʨʽʟʽ 

ʊʠʧʦʚʽ ʧʨʠʢʣʘʜʠ ʚʽʜʰʘʨʫʚʘʥʴ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1.12. ʇʨʦʮʝʩ ʚʽʜʰʘʨʫʚʘʥʥʷ 

ʚʠʤʘʛʘʻ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ, ʧʨʠ ʮʴʦʤʫ ʧʦʪʝʥʮʽʘʣʴʥʘ ʝʥʝʨʛʽʷ ʚʠʛʠʥʫ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʚʽʜʰʘʨʫʚʘʥʥʽ, ʘ ʨʦʙʦʪʘ ʨʫʡʥʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʨʦʙʦʪʠ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʨʠʯʥʦʛʦ ʧʨʦʰʘʨʢʫ ʽ ʡʜʝ ʥʘ 

ʧʨʦʩʫʚʘʥʥʷ ʪʨʽʱʠʥʠ ʚ ʚʽʜʰʘʨʫʚʘʥʥʽ. ʂʦʞʥʦʤʫ ʪʠʧʫ ʚʽʜʰʘʨʫʚʘʥʴ, 
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ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʨʠʩ. 1.12, ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʦʾ ʢʨʠʪʝʨʽʾ ʽ ʤʝʞʽ ʩʪʽʡʢʦʩʪʽ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ɻʨʽʬʬʽʪʩʦʤ ʘʙʦ ɽʡʣʝʨʦʤ [4,10,11,17,31,53,55,74,83].  

ɿʨʦʩʪʘʥʥʷ ʚʽʜʰʘʨʫʚʘʥʴ ʚ ʇʂʄ ʧʨʠ ʪʨʠʚʘʣʦʜʽʶʯʠʭ ʘʙʦ ʮʠʢʣʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʽʡʢʦ, ʷʢʱʦ ʧʘʨʘʤʝʪʨʠ ʚʽʜʰʘʨʫʚʘʥʥʷ ʥʘʣʝʞʘʪʴ 

ʦʙʣʘʩʪʽ ʩʪʽʡʢʦʩʪʽ ʧʦ ɻʨʽʬʬʽʪʩʫ. ʆʜʥʘʢ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚ ʤʘʪʨʠʮʽ ʪʘ 

ʘʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʘʭ ʚʠʥʠʢʘʶʪʴ ʨʦʟʩʽʷʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʦʧʽʨ 

ʚʽʜʰʘʨʫʚʘʥʴ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʨʦʩʪʘʥʥʷ ʨʦʟʰʘʨʫʚʘʥʴ ʚ ʩʪʠʩʣʠʭ ʝʣʝʤʝʥʪʘʭ 

ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʝʥʝʨʛʽʶ ʚʠʛʠʥʫ, ʱʦ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʧʨʠ ʟʨʦʩʪʘʥʥʽ 

ʚʽʜʰʘʨʫʚʘʥ.ɹ 

 

ʈʠʩ. 1.12. ʇʨʠʢʣʘʜʠ ʚʽʜʰʘʨʫʚʘʥʴ ʚ ʢʦʤʧʦʟʠʪʘʭ, ʘ - ʚʽʜʢʨʠʪʝ ʚʽʜʰʘʨʫʚʘʥʥʷ 

ʧʨʠ ʨʦʟʪʷʟʽ, ʙ - ʝʣʽʧʩʦʾʜʘʣʴʥʝ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ, ʚ- ʩʪʠʩʣʝ ʚ ʫʤʦʚʘʭ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʚʠʛʠʥʫ, ʛ - ʝʣʽʧʩʦʾʜʘʣʴʥʝ ʧʨʠ ʩʪʠʩʥʝʥʥʽ, ʜ-ʢʨʦʤʦʯʥʝ, ʝ - 

ʢʨʦʤʦʯʥʝ ʟ ʚʪʦʨʠʥʥʦ ʁʪʨʽʱʠʥʦʶ. 

ɼʝʷʢʽ ʷʢʽʩʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʚʽʜʰʘʨʫʚʘʥʥʷ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 1.12, ʚ, 

ʥʘʚʝʜʝʥʽ ʥʘʨʠʩ. 1.13. ʂʨʠʚʽ 1-3 ʚʽʜʧʦʚʽʜʘʪʁʴ ʧʦʯʘʪʢʦʚʠʤ ʩʪʘʥʘʤ. ʂʨʠʚʘ 1 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʠʡ ʨʦʟʤʽʨ ʚʽʜʰʘʨʫʚʘʥʥʷ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ, 

ʘʣʝ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʩʫʙʨʽʚʥʦʚʘʞʥʠʡ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʽʥʢʫʙʘʮʽʡʥʦʾ ʩʪʘʜʽʾ 

ʪʨʠʚʘʣʽʩʪʶ t*  ʨʦʟʤʽʨ l ʧʦʯʠʥʘʻ ʟʨʦʩʪʘʪʠ.  

ʂʘʨʪʠʥʘ ʟʨʦʩʪʘʥʥʷ ʚʽʜʰʘʨʫʚʘʥʥʷ ʷʢʽʩʥʦ ʧʦʜʽʙʥʘ ʜʦ ʪʽʻʾ, ʷʢʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʨʘʟʽ ʨʦʟʪʷʛʥʝʥʥʷ. ʂʨʠʚʘ 2 (ʨʠʩ. 1.13) ʚʽʜʧʦʚʽʜʘʻ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʪʘʢ ʩʘʤʦ ʩʫʙʨʽʚʥʦʚʘʞʥʠʡ, ʪʦʤʫ ʽʩʥʫʻ ʜʝʷʢʘ ʥʝʪʨʠʚʘʣʘ 

ʽʥʢʫʙʘʮʽʡʥʘ ʩʪʘʜʽʷ. ʇʽʩʣʷ ʟʨʦʩʪʘʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʜʦ ʥʝʩʪʽʡʢʦʛʦ ʩʪʘʥʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʨʠʙʦʢ ʜʦ ʥʦʚʦʛʦ ʩʫʙʨʽʚʥʦʚʘʞʥʦʛʦ ʩʪʘʥʫ.  



23 

ʅʦʚʠʡ ʨʦʟʤʽʨ ʚʽʜʰʘʨʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʠʡ, ʚʠʭʦʜʷʯʠ ʟʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ. ʇʨʠ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦʤʫ ʟʨʦʩʪʘʥʥʽ 

ʚʽʜʰʘʨʫʚʘʥʥʷ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʧʘʜʘʻ ʧʨʘʢʪʠʯʥʦ ʜʦ ʥʫʣʷ, ʦʩʢʽʣʴʢʠ ʬʨʦʥʪ 

ʚʽʜʰʘʨʫʚʘʥʥʷ ʧʝʨʝʭʦʜʠʪʴ ʚ ʤʘʣʦʧʦʰʢʦʜʞʝʥʫ ʦʙʣʘʩʪʴ ʤʘʪʨʠʯʥʦʛʦ ʧʨʦʰʘʨʢʫ 

(ʨʠʩ. 1.13, ʙ, ʢʨʠʚʘ 3). ɼʘʣʽ ʡʜʝ ʜʨʫʛʘ ʽʥʢʫʙʘʮʽʡʥʘ ʩʪʘʜʽʷ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʙʫʜʝ 

ʥʘʢʦʧʠʯʝʥʦ ʜʦʩʪʘʪʥʻ ʧʦʰʢʦʜʞʝʥʥʷ, ʬʨʦʥʪ ʚʽʜʰʘʨʫʚʘʥʥʷ ʟʥʦʚʫ ʩʪʷʛʫʻʪʴʩʷ.  

 

ʈʠʩ. 1.13. ɼʽʘʛʨʘʤʘ ʚʽʜʰʘʨʫʚʘʥʴ ʚ ʢʦʤʧʦʟʠʪʽ ʧʨʠ ʩʪʠʩʥʝʥʥʽ. ʘ - ʟʨʦʩʪʘʥʥʷ 

ʚʽʜʰʘʨʫʚʘʥʴ; ʙ - ʥʘʢʦʧʠʯʝʥʥʷ ʤʽʢʨʦʧʦʰʢʦʜʞʝʥʴ ʥʘ ʬʨʦʥʪʽ. 

ʇʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʽʡʢʦ. ʂʨʠʚʘ 3 ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʷʤ 

ʚʽʜʰʘʨʫʚʘʥʥʷ, ʧʨʠ ʷʢʠʭ ʧʦʯʘʪʢʦʚʘ ʪʦʯʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʦʩʠʪʴ ʚʫʟʴʢʽʡ ʩʤʫʟʽ, 

ʫʢʣʘʜʝʥʽʡ ʤʽʞ ʦʙʣʘʩʪʶ, ʜʝ ʚʽʜʰʘʨʫʚʘʥʥʷ ʥʝʤʘʻ, ʽ ʦʙʣʘʩʪʶ, ʚ ʷʢʽʡ ʚʽʜʨʽʟʦʢ 

ʩʪʽʡʢʦʩʪʽ ʟʨʦʩʪʘʥʥʷ ʚʽʜʰʘʨʫʚʘʥʥʷ ʟʘʚʝʨʰʫʻʪʴʩʷ ʧʦʚʥʠʤ ʚʽʜʱʝʧʣʝʥʥʷʤ 

ʟʦʚʥʽʰʥʴʦʛʦ ʰʘʨʫ. ɿʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʢʦʤʧʦʟʠʪʽʚ ʜʦʩʠʪʴ ʚʠʩʦʢʽ (ʙʣʠʟʴʢʦ 10
3
), ʪʦʤʫ ʪʠʧʦʚʘ ʧʦʚʝʜʽʥʢʘ ʩʪʠʩʣʠʭ 

ʚʽʜʰʘʨʫʚʘʥʴ ʦʧʠʩʫʻʪʴʩʷ ʢʨʠʚʠʤʠ 1 ʥʘ ʨʠʩ. 1.13, ʘ, ʙ.  

ʆʢʨʽʤ ʨʦʟʰʘʨʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ ʚʠʥʠʢʘʻ ʨʷʜ ʜʝʬʝʢʪʽʚ, 

ʧʦʜʘʥʠʭ ʫ ʪʘʙʣʠʮʽ 1.1. 

ʊʘʙʣʠʮʷ 1.1.  

ʄʦʞʣʠʚʽ ʜʝʬʝʢʪʠ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ 

ɺʠʜ ʧʦʰʢʦʜʞʝʥʥʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʨʠʯʠʥʘ ʧʦʷʚʠ ʜʝʬʝʢʪʫ 

ɿʘʜʠʨʠ, ʨʦʟʧʫʰʫʚʘʥʥʷ 

ʚʦʣʦʢʦʥ 

ʏʘʩʪʠʥʘ ʚʦʣʦʢʦʥ ʥʘ ʚʠʭʦʜʽ 

ʽʥʩʪʨʫʤʝʥʪʫ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʟʨʽʟʘʥʦʶ 

ʅʝʟʨʽʟʘʥʥʷ ʚʦʣʦʢʦʥ ʥʠʞʥʽʭ 

ʰʘʨʽʚ ʇʂʄ ʯʝʨʝʟ ʾʭ 

ʜʝʬʦʨʤʘʮʽʶ ʪʘ 

ʨʦʟʰʘʨʦʚʫʚʘʥʥʷ, ʟʘʪʫʧʣʝʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ, ʩʠʣʴʥʠʡ ʨʦʟʽʛʨʽʚ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.1. 

ʄʽʞʰʘʨʦʚʽ ʪʨʽʱʠʥʠ 

ʌʦʨʤʫʚʘʥʥʷ ʪʨʽʱʠʥ ʤʽʞ 

ʰʘʨʘʤʠ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʂʄ 

ʚʩʝʨʝʜʠʥʽ ʦʪʚʦʨʫ 

ʆʩʴʦʚʘ ʩʠʣʘ ʧʝʨʝʚʠʱʫʻ 

ʤʽʮʥʽʩʪʴ ʤʽʞʰʘʨʦʚʠʭ ʟʚôʷʟʢʽʚ 

ɺʠʪʷʛʫʚʘʥʥʷ ʚʦʣʦʢʦʥ 
ɺʠʪʷʛʫʚʘʥʥʷ (ʚʠʨʠʚʠ) 

ʚʦʣʦʢʦʥ ʟ ʤʘʪʨʠʮʽ 

ʄʘʣʘ ʘʜʛʝʟʽʷ ʚʦʣʦʢʦʥ ʜʦ 

ʤʘʪʨʠʮʽ ʧʨʠ ʜʘʥʦʤʫ ʟʥʘʯʝʥʥʽ 

ʦʩʴʦʚʦʾ ʩʠʣʠ 

ʉʢʦʣʠ 

ʄʽʢʨʦʨʫʡʥʫʚʘʥʥʷ ʢʨʦʤʢʠ 

ʦʪʚʦʨʫ, ʨʽʚʥʦʤʽʨʥʦʛʦ ʟʘ 

ʪʚʽʨʥʦʶ ʧʦʚʝʨʭʥʝʶ  

ʇʽʜʚʠʱʝʥʘ ʢʨʠʭʢʽʩʪʴ ʂʄ, 

ʚʽʙʨʘʮʽʾ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ 

ʊʝʨʤʦʜʝʩʪʨʫʢʮʽʷ (ʧʨʠʞʦʛʠ) 

ʇʦʰʢʦʜʞʝʥʥʷ ʧʦʚʝʨʭʥʽ 

ʦʪʚʦʨʫ ʟʘ ʨʘʭʫʥʦʢ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ 

ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʘʥʦʛʦ ʂʄ 

ʐʦʨʩʪʢʽʩʪʴ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 

Rz20-Rz40. ʋ ʜʝʪʘʣʷʭ ʟ ʇʂʄ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʪʨʘʜʠʮʽʡʥʦ ʧʘʨʘʤʝʪʨʠ ʰʦʨʩʪʢʦʩʪʽ 

ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʤʽʢʨʦʨʝʣʴʻʬ ʽ 

ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʦʪʚʦʨʽʚ [53,56,144] ʚʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ, ʚʦʨʩʠʩʪʦʩʪʽ. 

ɺʦʨʩʠʩʪʽʩʪʴ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʤʘʻ ʤʽʩʮʝ ʚʠʩʪʫʧʘʥʥʷ 

ʥʝʟʨʽʟʘʥʠʭ ʚʦʣʦʢʦʥ ʥʘʜ ʦʙʨʦʙʣʝʥʦʶ ʧʦʚʝʨʭʥʝʶ ʥʘ ʚʝʣʠʯʠʥʫ ʙʽʣʴʰʝ 4-5 

ʜʽʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʚʦʣʦʢʥʘ ʚ ʢʽʣʴʢʦʩʪʽ ʙʽʣʴʰʝ 20-30% ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʢʦʥ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʦʨʩʠʩʪʦʩʪʽ ʧʦʪʨʽʙʥʦ ʧʽʜʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʩʪʨʦ ʟʘʪʦʯʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. 

ʆʢʨʽʤ ʧʦʭʠʙʦʢ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʥʠʢʘʶʪʴ ʧʦʭʠʙʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ ʩʪʘʥʦʤ ʧʦʚʝʨʭʥʽ, ʪʘʢʽ ʷʢ ʪʝʨʤʦʜʝʩʪʨʫʢʮʽʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ 

ʪʦʱʦ [1,24,75,88]. ʇʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʨʽʟʘʥʥʷʤ ʟʘ ʨʘʭʫʥʦʢ ʚʝʣʠʢʠʭ ʢʦʥʪʘʢʪʥʠʭ 

ʧʣʦʱ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʘ ʽ ʜʽʾ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ 

ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʞʦʛʽʚ (ʨʠʩ. 1.15).  

 
 

ʈʠʩʫʥʦʢ 1.14.  ʉʢʦʣʠ ʥʘ ʚʭʦʜʽ (ʘ) ʪʘ 

ʥʘ ʚʠʭʦʜʽ (ʙ)  ʫ ʧʨʦʩʚʝʨʜʣʝʥʠʭ 

ʦʪʚʦʨʘʭ. 

ʈʠʩ. 1.15. ɺʠʛʣʷʜ ʪʝʨʤʦʜʝʩʪʨʫʢʮʽʾ ʫ 

ʩʢʣʦʧʣʘʩʪʠʢʫ 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʫ ʪʝʨʤʦʜʝʩʪʨʫʢʮʽʾ ʚʠʥʠʢʘʻ ʜʝʩʪʨʫʢʪʦʚʘʥʦ-

ʜʠʩʧʝʨʛʦʚʘʥʠʡ ʰʘʨ, ʷʢʠʡ ʧʦʛʽʨʰʫʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʦʙʽʚ ʟ 

ʇʂʄ. ɻʣʠʙʠʥʘ ʜʝʩʪʨʫʢʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʽ ʫʤʦʚ ʦʙʨʦʙʢʠ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ 

ʧʨʦʤʽʞʢʫ 0,003-0,5ʤʤ. 

ʐʣʷʭʠ ʫʥʠʢʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʨʠ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ 

ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ 4 ʛʨʫʧʠ (ʨʠʩ. 1.16). ɿʦʢʨʝʤʘ ʤʝʪʦʜʠ ʪʘ ʩʧʦʩʦʙʠ 

ʦʙʨʦʙʣʝʥʥʷ ʙʫʜʫʪʴ ʜʦʢʣʘʜʥʽʰʝ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʠʞʯʝ. 

 

ʈʠʩ. 1.16. ʐʣʷʭʠ ʫʥʠʢʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʇʂʄ 

ʆʪʞʝ, ʜʣʷ ʟʥʠʞʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚʠ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʜʝʬʝʢʪʽʚ ʧʦʩʪʘʻ 

ʟʘʜʘʯʘ ʘʥʘʣʽʟʫ ʩʧʦʩʦʙʽʚ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ ʫ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʘʭ, ʘ ʪʘʢʦʞ 

ʢʦʥʩʪʨʫʢʮʽʡ ʩʚʝʨʜʝʣ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ. 

1.4. ɸʥʘʣʽʟ ʩʧʦʩʦʙʽʚ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 

ɼʦʢʣʘʜʥʦ ʩʧʦʩʦʙʘʤʠ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʫ ʥʘʫʮʽ ʤʘʣʦ 

ʟʘʡʤʘʣʠʩʷ. ɭ ʨʦʙʦʪʠ, ʘʚʪʦʨʠ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʝʷʢʽ ʩʧʦʩʦʙʠ ʩʚʝʨʜʣʽʥʥʷ ʜʦ 

ʇʂʄ, ʧʨʦʪʝ ʥʝ ʟʘʡʤʘʣʠʩʷ ʾʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ.  

ʐʣʷʭʠ ʫʥʠʢʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʇʂʄ 

ʂʦʥʩʪʨʫʢʮʽʷ 

ʽʥʩʪʨʫʤʝʥʪʫ 

ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ 

ɿʘʛʦʩʪʨʝʥʥʷ 

ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ 

ʆʧʪʠʤʽʟʘʮʽʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʚʝʨʜʣʘ 

Ŭ= 5-20Á 

ɔ=0-10Á 

2ű=100-140Á 

 

ʄʘʪʝʨʽʘʣ ʩʚʝʨʜʣʘ 

ʅ
ʘ
ʢ
ʣ
ʘ
ʜ
ʘ
ʥ
ʥ
ʷ
 
ʦ

ʩ
ʮ
ʠ
ʣ
ʶ
ʶ
ʯ
ʠ
ʭ
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ʥ
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ʚ
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ʝ
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ʝ
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ʩ
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ʚ
ʥ
ʝ
 
ʩ
ʚ
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ʙ
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ʴ
ʥ
ʝ
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ʟ
ʘ
ʥ
ʥ
ʷ
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ʽ
ʥ
ʮ
ʝ
ʚ
ʠ
ʤ
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ʬ
ʨ
ʝ
ʟ
ʘ
ʤ
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ʊ
ʝ
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ʤ
ʦ
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ʟ
ʘ
ʥ
ʥ
ʷ
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ʘ
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ʪ
ʦ
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ʫ
ʚ
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ʥ
ʥ
ʷ
 

ʥ
ʦ
ʚ
ʠ
ʭ
 
ʤ
ʝ
ʪ
ʦ
ʜ
ʽ
ʚ
 

ʦ
ʭ
ʦ
ʣ
ʦ
ʜ
ʞ
ʝ
ʥ
ʥ
ʷ

 

ɺ
ʽ
ʙ
ʨ
ʘ
ʮ
ʽ
ʡ
ʥ
ʝ
 
ʨ
ʽ
ʟ
ʘ
ʥ
ʥ
ʷ

 

ʋ
ʣ
ʴ
ʪ
ʨ
ʘ
ʟ
ʚ
ʫ
ʢ
ʦ
ʚ
ʝ

,
 
ʘ
ʙ
ʨ
ʘ
ʟ
ʠ
ʚ
ʥ
ʝ
 

ʦ
ʙ
ʨ
ʦ
ʙ
ʣ
ʝ
ʥ
ʥ
ʷ

 

ʅʦʚʽ ʤʝʪʦʜʠ ʦʙʨʦʙʣʝʥʥʷ 

ʊʚʝʨʜʽ ʩʧʣʘʚʠ + ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʨʠʪʪʽʚ 

(ʢʫʙʽʯʥʠʡ ʥʽʪʨʠʜ ʙʦʨʘ, ʘʣʤʘʟʥʝ ʧʦʢʨʠʪʪʷ) 
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ʋ ʪʘʙʣʠʮʽ 1.2. ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʷʢʠʭ ʩʧʦʩʦʙʽʚ 

ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ-ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ [9,74,78,79,81,87,97]. 

ʊʘʙʣʠʮʷ 1.2. 

 ʉʧʦʩʦʙʠ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ 

ʉʧʦʩʽʙ ʩʚʝʨʜʣʽʥʥʷ ʇʦʟʠʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʩʦʙʫ 

ʄʝʪʦʜ ʢʣʝʡʦʚʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ 
ɼʦʙʨʘ ʬʽʢʩʘʮʽʷ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʟʘʡʚʠʤ ʚʽʙʨʘʮʽʷʤ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʘʢʫʫʤʥʠʭ, 

ʭʦʣʦʜʠʣʴʥʠʭ, ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʩʪʦʣʽʚ 

ɿʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ ʢʨʫʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ɿʘʢʨʽʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʤʽʞ 

ʜʚʦʤʘ ʢʦʥʜʫʢʪʦʨʥʠʤʠ ʚʪʫʣʢʘʤʠ 

ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʫ ʰʘʨʫʚʘʪʠʭ ʤʘʪʝʨʽʘʣʘʭ. 

ʇʨʦʪʝ ʩʧʦʩʽʙ ʻ ʪʨʫʜʦʤʽʩʪʢʠʤ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʝ 

ʥʝʩʧʽʚʧʘʜʽʥʥʷ ʦʪʚʦʨʽʚ ʯʝʨʝʟ ʪʝ, ʱʦ ʦʪʚʽʨ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʩʚʝʨʜʣʶʚʘʪʠ ʜʚʽʯʽ. 

ʆʙʨʦʙʢʘ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʥʘʧʦʚʥʶʚʘʯʝʤ 

ɿʙʽʣʴʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʘ 

ʨʘʭʫʥʦʢ ʥʘʥʝʩʝʥʥʷ ʥʘ ʤʘʪʝʨʽʘʣ ʨʽʜʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟ ʥʘʩʪʫʚʥʠʤ ʡʦʛʦ ʪʚʝʨʜʽʥʥʷʤ. 

ʉʚʝʨʜʣʽʥʥʷ ʟ ʟʘʤʦʨʦʟʢʦʶ 

ʤʘʪʝʨʽʘʣʫ 

ɿʙʽʣʴʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʨʦʩʦʯʝʥʦʛʦ ʚʦʜʦʶ ʤʘʪʝʨʽʘʣʫ ʚ ʢʨʽʦʩʪʘʪʽ. 

ɿʙʽʣʴʰʝʥʥʷ ʧʝʨʝʨʽʟʫ ʟʨʽʟʘʻʤʦʛʦ 

ʰʘʨʫ (ʩʧʦʩʽʙ ʰʠʨʦʢʠʭ ʟʨʽʟʽʚ) 

ɼʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ. 

ɿʥʠʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʜʘʯʽ ʚ 

ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʽʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ 

ʦʙʨʦʙʢʠ ʚ ʢʽʣʴʢʘ ʝʪʘʧʽʚ 

ʆʙʨʦʙʣʝʥʥʷ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʟ ʚʠʢʣʶʯʝʥʥʷʤ ʚʝʣʠʢʠʭ 

ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʤʘʪʝʨʽʘʣʫ 

ʄʝʪʦʜ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʟʨʽʟʘʻʤʦʛʦ ʰʘʨʫ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ 

ʜʣʷ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʠʣʠ 

ʨʽʟʘʥʥʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʚʝʨʜʣʘ, 

ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ 

ʩʚʝʨʜʣʘ ʪʘ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʤʘʪʝʨʽʘʣʫ. 

ɿʘʩʪʦʩʦʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʩʪʠʩʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ 

ʇʝʨʝʰʢʦʜʞʘʥʥʷ ʟʤʽʱʝʥʥʶ ʰʘʨʽʚ ʇʂʄ, ʟʘʧʦʙʽʛʘʥʥʷ 

ʨʦʟʰʘʨʫʚʘʥʥʷ, ʩʢʦʣʽʚ, ʪʨʽʱʠʥ, ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʧʦʜʨʽʙʥʝʥʥʷ ʩʪʨʫʞʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʪʝʨʤʦʨʽʟʘʥʥʷ 

ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʚʦʨʩʫ, 

ʟʥʠʞʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʚʽʙʨʦʩʚʝʨʜʣʽʥʥʷ 

ɿʘʧʦʙʽʛʘʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʛʘʰʝʥʥʷ ʚʽʙʨʘʮʽʡ 

ʰʘʨʽʚ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʰʣʷʭʦʤ ʥʘʢʣʘʜʝʥʥʷ 

ʚʽʙʨʘʮʽʡ ʥʘ ʩʚʝʨʜʣʦ ʚʟʜʦʚʞ ʦʩʽ 

ʄʝʪʦʜ ʛʽʜʨʦʨʽʟʘʥʥʷ 

ɺʽʜʩʫʪʥʽʩʪʴ ʨʦʟʽʛʨʽʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʚʠʢʣʶʯʝʥʥʷ 

ʪʝʨʤʽʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ, ʚʠʢʣʶʯʝʥʥʷ ʧʦʷʚʠ 

ʧʠʣʫ ʪʘ ʛʘʟʫ, ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʪʨʫʤʝʥʷ ʨʽʜʠʥʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʫ ʧʽʜ 

ʯʘʩ ʩʚʝʨʜʣʽʥʥʷ 

ɿʘʧʦʙʽʛʘʥʥʷ ʧʦʷʚʠ ʩʪʨʫʞʢʠ, ʰʫʤʫ, ʧʨʠʞʦʛʽʚ, ʚʠʜʽʣʝʥʥʷ 

ʧʠʣʫ ʪʘ ʛʘʟʫ. ʇʦʨʽʚʥʷʥʦ ʟ ʛʽʜʨʦ ʨʽʟʘʥʥʷʤ ʚʽʜʩʫʪʥʻ 
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ʧʦʛʣʠʥʘʥʥʷ ʨʽʜʠʥʠ, ʚʠʢʣʠʢʘʥʝ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʶ ʚʫʛʣʝ- ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʽʚ 

ʈʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʽʥʥʷ 

ɿʥʠʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ, ʰʦʨʩʪʢʦʩʪʽ, ʫʥʠʢʥʝʥʥʷ ʚʦʨʩʫ ʟʘ 

ʨʘʭʫʥʦʢ ʜʚʦʥʘʧʨʷʤʣʝʥʦʛʦ ʦʙʝʨʪʘʥʥʷ ʩʚʝʨʜʣʘ. ʇʽʜʚʠʱʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʧʝʨʝʨʘʭʦʚʘʥʽ ʤʝʪʦʜʠ ʥʝ ʙʫʣʠ ʷʢʽʩʥʦ ʜʦʩʣʽʜʞʝʥʽ ʪʘ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʷ ʨʦʙʽʪ ʧʦ ʾʭ ʚʜʦʩʢʦʥʘʣʝʥʥʶ, ʥʝ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ 

ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. ʊʘʢ ʷʢ ʦʩʥʦʚʥʠʤ ʬʘʢʪʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ ʻ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ, ʫ ʨʦʙʦʪʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʦʙʨʘʥʠʡ ʤʝʪʦʜ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʤʦʞʣʠʚʦ ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʽʥʩʪʨʫʤʝʥʪ. 

ʉʧʦʩʽʙ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʴ ʚʧʣʠʚ ʥʘ 

ʢʦʥʩʪʨʫʢʮʽʶ ʩʚʝʨʜʣʘ. ʊʦʤʫ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʝʣ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ, ʯʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʮʽ ʢʦʥʩʪʨʫʢʮʽʾ ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ. 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʦʧʝʨʘʮʽʡ ʩʚʝʨʜʣʽʥʥʷ ʥʘ ʜʝʷʢʠʭ ʚʠʨʦʙʘʭ ʟ ʇʂʄ ʜʦʩʷʛʘʻ 70-

80 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʊʦʤʫ ʚ ʮʠʭ 

ʫʤʦʚʘʭ ʥʝʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ [30,144]. ʉʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ ʫ ʇʂʄ ʧʨʦʚʦʜʷʪʴ ʢ̫ ʚʟʜʦʚʞ 

ʘʨʤʫʶʯʠʭ ʚʦʣʦʢʦʥ, ʪʘʢ ʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʠʭ, ʧʨʠʯʦʤʫ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ 

ʤʦʞʝ ʙʫʪʠ ʥʘʩʢʨʽʟʥʝ ʽ ʛʣʫʭʝ. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʫ ʥʦʚʠʭ ʪʠʧʘʭ ʇʂʄ 

ʩʪʘʥʜʘʨʪʥʽ ʪʠʧʠ ʩʚʝʨʜʝʣ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʤʝʪʘʣʽʚ ʘʙʦ ʇʂʄ ʧʝʚʥʦʛʦ ʪʠʧʫ 

ʥʝ ʻ ʧʨʘʮʝʟʜʘʪʥʠʤʠ, ʯʝʨʝʟ ʚʠʥʠʢʥʝʥʥʷ ʪʨʽʱʠʥ ʪʘ ʨʦʟʰʘʨʫʚʘʥʴ ʤʘʪʝʨʽʘʣʫ 

[8,13,31]. 

ʋ ʨʦʙʦʪʘʭ [13,24,32,42,43,46,59,71,90]  ʥʘʚʝʜʝʥʽ ʜʝʷʢʽ ʪʠʧʠ ʩʚʝʨʜʝʣ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʇʂʄ, ʘ ʩʘʤʝ ʩʚʝʨʜʣʘ ʟʽ ʰʚʠʜʢʦʨʽʞʫʯʦʾ ʩʪʘʣʽ 

(ʩʧʽʨʘʣʴʥʽ ʩʚʝʨʜʣʘ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʟʘʪʦʯʢʠ ʪʘ ʧʽʜʪʦʯʢʠ, ʮʽʣʴʥʽ ʧʝʨʦʚʽ ʩʚʝʨʜʣʘ 

ʪʦʱʦ) ʪʘ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʩʚʝʨʜʣʘ (ʩʚʝʨʜʣʦ ʢʦʥʩʪʨʫʢʮʽʾ ɯʩʘʻʚʘ, ʩʚʝʨʜʣʘ ʟ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ), ʘ ʪʘʢʦʞ ʩʪʫʧʽʥʯʘʪʽ ʩʚʝʨʣʘ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ. 
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 ɿʥʘʯʥʦ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʩʪʽʡʢʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʧʦʢʨʠʪʪʽʚ. ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜ ʭʽʤʽʯʥʦʛʦ ʦʩʘʜʞʝʥʥʷ (Chemical Vapour Deposition ð 

CVD) ʽ ʤʝʪʦʜ ʬʽʟʠʯʥʦʛʦ ʦʩʘʜʞʝʥʥʷ ʧʦʢʨʠʪʪʽʚ (Physical Vapour Deposition ð 

PVD). ɹʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʦʚʥʽʰʥʽʭ 

ʪʚʝʨʜʦʟʤʘʱʫʚʘʣʴʥʠʭ ʧʦʢʨʠʪʪʽʚ (ʥʘʧʨʠʢʣʘʜ, TiAlN /MoS2). ɸʢʪʠʚʥʦ ʚʝʜʫʪʴʩʷ 

ʨʦʟʨʦʙʢʠ ʘʤʦʨʬʥʠʭ ʚʫʛʣʝʮʝʚʠʭ ʧʦʢʨʠʪʪʽʚ ʫ ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʷʭ. ʇʨʦʪʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʨʠʪʪʷ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʟʘʪʨʘʪ. 

ʆʪʞʝ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʙʫʜʴ-ʷʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʚʝʨʜʣʘ ʻ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʠ ʦʙʨʦʙʮʽ, ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʚʦʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʝʚʥʦʛʦ ʪʠʧʫ ʇʂʄ.  

1.4.1.  ʆʩʦʙʣʠʚʦʩʪʽ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʽʟʘʥʥʷ. 

ʉʧʦʩʽʙ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʽʟʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʟʘʜʘʯʫ ʦʧʪʠʤʽʟʘʮʽʾ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʉʫʪʥʽʩʪʴ  ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʽʟʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʙʦʪʽ ʪʠʤ ʩʘʤʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ 

ʙʫʜʴ-ʷʢʠʤ ʥʘʧʨʷʤʦʤ ʧʦʜʘʯʽ ʘʙʦ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ. ʆʧʝʨʘʮʽʷ ʩʚʝʨʜʣʽʥʥʷ 

ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʽʥʩʪʨʫʤʝʥʪʘ ʚ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ [85-87]. ɼʘʥʠʡ ʩʧʦʩʽʙ 

ʦʙʨʦʙʢʠ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʖ.ʄ. ɭʨʤʘʢʦʚʠʤ ʜʣʷ ʤʝʪʘʣʽʚ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʚʫʛʣʝ- ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 

ʉʧʦʩʦʙʠ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʽʟʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʥʽʤʘʪʠ ʧʨʠʧʫʩʢ ʚ 

ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʘʭ ʧʦʜʘʯʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ.  

ɼʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʚʦʢʨʦʤʦʯʥʽ ʩʚʝʨʜʣʘ. 

ʅʘ ʨʠʩ. 1.17 ʟʦʙʨʘʞʝʥʝ ʪʨʠʧʝʨʝ ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʦ, ʥʘ ʨʠʩ. 1.18 ï ʪʝ ʞ 

ʩʚʝʨʜʣʦ, ʚʠʛʣʷʜ ʚ ʧʣʘʥʽ ʟ ʙʦʢʫ ʨʽʟʘʣʴʥʠʭ ʣʝʟ, ʥʘ ʨʠʩ. 1.19 ï ʧʝʨʝʨʽʟ ɸ-ɸ ʥʘ ʨʠʩ. 

1.17, ʥʘ ʨʠʩ. 1.20 ï ʜʚʦʧʝʨʝ ʩʚʝʨʜʣʦ ʚʠʛʣʷʜ ʚ ʧʣʘʥʽ. (ʇʘʪʝʥʪ ʈʌ ˉ2214318 

ʈʝʚʝʨʩʠʚʥʦʝ ʩʚʝʨʣʦ ɽʨʤʘʢʦʚ ʖ.ʄ. ʆʧʫʙʣ. 20.10.2003). 

ʈʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʦ (ʨʠʩ. 1.17) ʤʘʻ ʩʠʤʝʪʨʠʯʥʽ ʨʦʙʦʯʽ ʧʝʨʘ  2 ʟ 

ʥʘʧʨʘʚʣʷʶʯʠʤʠ ʩʪʨʽʯʢʘʤʠ 3 ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ, ʩʪʨʫʞʢʦʚʽ ʢʘʥʘʚʢʠ 4 ʽ ʣʝʟʘ, ʟʘʜʥʽ 
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ʧʦʚʝʨʭʥʽ 5 ʷʢʠʭ ʥʘʭʠʣʝʥʽ ʜʦ ʚʝʨʰʠʥʠ ʩʚʝʨʜʣʘ ʧʽʜ ʢʫʪʦʤ ʚ ʧʣʘʥʽ ű ̔ ʨʦʟʪʘʰʦʚʘʥʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʣʦʱʠʥʠ ʩʠʤʝʪʨʽʾ ʦʜʥʦʡʤʝʥʥʦʛʦ ʧʝʨʘ. 

 

ʈʠʩ. 1.17. ʊʠʧʦʚʝ ʩʚʝʨʜʣʦ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

ʇʣʦʱʠʥʘ ʩʠʤʝʪʨʽʾ ʧʝʨʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʩʴ ʩʚʝʨʜʣʘ ʽ ʨʘʜʽʘʣʴʥʫ ʚʽʩʴ 

ʩʠʤʝʪʨʽʾ ʧʝʨʘ (ʜʠʚ. ʨʠʩ. 1.18 ʪʘ 1.19). ɿʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ "ʘ" ʧʽʨôʾ ʚ  ʚ 

ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ ʤʽʞ ʥʘʧʨʷʤʥʠʤʠ ʩʪʨʽʯʢʘʤʠ ʚʠʢʦʥʘʥʽ ʧʣʦʩʢʠʤʠ ʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʣʦʱʠʥʠ ʩʠʤʝʪʨʽʾ ʦʜʥʦʡʤʝʥʥʦʛʦ ʧʝʨʘ.  

ɿʘʜʥʽ ʧʦʚʝʨʭʥʽ 5 ʨʽʞʫʯʠʭ ʣʝʟ, ʷʢʽ ʻ ʽ ʛʨʘʥʷʤʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʧʣʦʩʢʫ 

ʬʦʨʤʫ, ʫʪʚʦʨʶʶʪʴ ʥʘ ʧʝʨʝʪʠʥʽ ʟ ʩʪʨʫʞʢʦʚʠʤʠ ʢʘʥʘʚʢʘʤʠ 4 ʽ ʧʽʜʪʦʯʢʦʶ ʧʨʠ 

ʚʝʨʰʠʥʽ ʩʚʝʨʜʣʘ ʨʽʞʫʯʽ ʢʨʦʤʢʠ 6 ʽ 7. ʈʽʞʫʯʝ ʣʝʟʦ ʤʘʻ ʧʨʠ ʨʽʞʫʯʽʡ ʢʨʦʤʮʽ 

ʧʝʨʝʜʥʽʡ ʢʫʪ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʦʶ ʩʪʨʫʞʢʦʚʦʾ ʢʘʥʘʚʢʠ, ʽ ʟʘʜʥʽʡ ʢʫʪ ʤʽʞ 

ʜʦʪʠʯʥʦʶ ʜʦ ʢʦʣʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ ʽ ʟʘʜʥʴʦʾ ʛʨʘʥʥʶ (ʜʠʚ. ʨʠʩ. 1.19). 

   

ʈʠʩ. 1.18. ʉʭʝʤʘ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ 

ʈʠʩ. 1.19. ʂʫʪʠ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ 

ʈʠʩ. 1.20. ʈʘʜʽʫʩʥʘ 

ʟʘʪʦʯʢʘ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʘ 

ʈʝʚʝʨʩʠʚʥʽ ʩʚʝʨʜʣʘ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ ʤʦʞʫʪʴ ʤʘʪʠ 2 ʧʝʨʘ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʧʦ  

ʛʚʠʥʪʦʚʽʡ ʣʽʥʽʾ. ʊʘʢʽ ʩʚʝʨʜʣʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʝʚʝʨʩʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ 

ʧʦʩʪʽʡʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʽ ʩʚʝʨʜʣʘ, ʱʦ 

ʤʘʶʪʴ ʟʘʤʽʩʪʴ ʧʝʨʝʤʠʯʢʠ ʩʬʝʨʠʯʥʫ ʛʦʣʦʚʢʫ. ʉʬʝʨʠʯʥʘ ʛʦʣʦʚʢʘ, ʱʦ ʚʠʩʪʫʧʘʻ 

ʧʝʨʝʜ ʨʽʟʘʣʴʥʠʤʠ ʢʨʦʤʢʘʤʠ ʚʭʦʜʠʪʴ ʫ ʦʙʨʦʙʣʶʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʨʦʟʤôʷʢʰʫʻ 

ʡʦʛʦ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʩʦʢʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʮʝʥʪʨʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʪʘ ʧʣʘʚʥʝ ʨʽʟʘʥʥʷ ʙʝʟ ʜʠʥʘʤʽʯʥʠʭ ʫʜʘʨʽʚ ʪʘ 
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ʚʽʙʨʘʮʽʡ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʟʚʠʯʘʡʥʠʤʠ ʩʚʝʨʜʣʘʤʠ ʟ 

ʧʨʠʟʤʘʪʠʯʥʦʶ ʧʝʨʝʤʠʯʢʦʶ.  

ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʟʽ ʟʤʽʥʦʶ ʥʘʧʨʷʤʫ ʦʙʝʨʪʘʥʥ ̫ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠʡʦʤʠ ʜʚʦʭ ʚʠʜʽʚ: ʟʤʽʥʘ ʥʘʧʨʷʤʫ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʦʙʝʨʪʘʥʥʷ ʚ 

ʦʜʠʥ ʙʽʢ, ʘ ʪʘʢʦʞ ʥʝʧʝʨʝʨʚʥʝ ʨʝʚʝʨʩʫʚʘʥʥʷ ʟ ʧʝʚʥʦʶ ʯʘʩʪʦʪʦʶ ʪʘ ʘʤʧʣʽʪʫʜʦʶ. 

ɿʤʽʥʘ ʥʘʧʨʷʤʫ ʦʙʝʨʪʘʥʥʷ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʚ ʦʜʠʥ ʙʽʢ ʟʫʤʦʚʣʝʥʘ 

ʟʥʦʰʫʚʘʥʥʷʤ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ. ɺʦʥʘ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʟʘʤʽʥʠ ʟʥʦʰʝʥʠʭ ʢʨʦʤʦʢ 

ʧʨʦʪʠʣʝʞʥʠʤʠ, ʱʦ ʥʝ ʧʨʘʮʶʚʘʣʠ.  

ʅʝʧʝʨʝʨʚʥʝ ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʽʥʥʷ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ. ɼʘʥʠʡ ʩʧʦʩʽʙ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʉʚʝʨʜʣʽʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʙʘʛʘʪʦʢʨʦʤʦʯʥʠʤ ʩʚʝʨʜʣʦʤ ʜʣʷ ʜʚʦʥʘʧʨʷʤʣʝʥʦʛʦ 

ʨʽʟʘʥʥʷ, ʥʘʧʨʷʤ ʢʦʣʠʚʘʥʴ ʷʢʦʛʦ ʦʙʠʨʘʻʪʴʩʷ ʧʨʦʪʠʣʝʞʥʠʤ ʥʘʧʨʷʤʫ ʦʩʥʦʚʥʦʛʦ 

ʦʙʝʨʪʘʥʥʷ, ʘ ʢʫʪ ʘʤʧʣʽʪʫʜʠ  - ʙʽʣʴʰʠʤ ʥʽʞ ʢʫʪ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʦʜʥʦʡʤʝʥʥʠʤʠ 

ʢʨʦʤʢʘʤʠ ʩʚʝʨʜʣʘ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʩʚʝʨʜʣʘ 1 (ʨʠʩ. 1.21) ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ 

ʩʪʨʽʣʢʦʶ ʧʨʘʮʶʶʪʴ ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ 3, ʧʨʦʪʠ - ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ 4.  

 

ʈʠʩ. 1.21. ʉʭʝʤʘ ʨʽʟʘʥʥʷ ʪʠʧʦʚʠʤ ʨʝʚʝʨʩʠʚʥʠʤ ʩʚʝʨʜʣʦʤ 

ʆʩʴʦʚʘ ʧʦʜʘʯʘ s ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʽ. ʇʨʠ ʮʴʦʤʫ 

ʤʝʪʦʜʽ ʦʙʨʦʙʢʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʙʝʨʝʞʝʥʥʷ 

ʧʦʩʪʽʡʥʦʾ ʚʝʣʠʯʠʥʠ ʟʨʽʟʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʢʣʘʜʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʉʪʽʡʢʽʩʪʴ ʩʚʝʨʜʝʣ, ʫ ʷʢʠʭ ʧʦʟʤʽʥʥʦ ʧʨʘʮʶʶʪʴ ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ ʟ 

ʦʙʝʨʪʘʥʥʷʤ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʽ ʧʨʦʪʠ ʥʝʾ ʙʽʣʴʰ ʚʠʩʦʢʘ, ʥʽʞ ʫ 

ʟʚʠʯʘʡʥʠʭ. 

ʇʦʜʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʝʣ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʻ ʪʨʫʜʦʤʽʩʪʢʠʤʠ 

ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʧʝʨʝʪʦʯʫʚʘʥʥʽ, ʪʦʤʫ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʧʦʰʫʢʫ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 
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ʙʽʣʴʰ ʧʨʦʩʪʦʛʦ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʽʥʩʪʨʫʤʝʥʪʫ. ʈʝʞʠʤʠ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ 

ʥʝ ʜʦʩʣʽʜʞʝʥʽ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʩʪʘʚʠʪʴ 

ʟʘʜʘʯʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʨʠʩʪʨʦʶ, ʟʜʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʚʝʨʩʫʚʘʥʥʷ 

ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ. 

1.4.2. ɼʽʷ ʩʠʣ ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ.  

ɼʣʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʨʦʙʦʪʠ ʩʚʝʨʜʣʘ ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ. ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʻ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ, ʥʘ ʷʢʝ 

ʩʢʣʘʜʦʚʽ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʚʧʣʠʚʘʶʪʴ ʫ ʩʫʢʫʧʥʦʩʪʽ. ɺʠʟʥʘʯʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʮʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ ʢʣʶʯʦʚʦʶ ʧʨʦʙʣʝʤʦʶ.  

ɺ ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ ʨʽʟʘʣʴʥʘ ʢʨʦʤʢʘ ʩʚʝʨʜʣʘ ʜʽʻ ʥʘ ʟʘʣʠʰʢʦʚʫ 

ʯʘʩʪʠʥʫ ʤʘʪʝʨʽʘʣʘ ʟ ʜʝʷʢʦʶ ʩʠʣʦʶ, ʷʢʘ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʨʦʟʰʘʨʫʚʘʥʥʷ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʽʜʢʣʘʜʢʠ [144]. ɯʤʦʚʽʨʥʽʩʪʴ ʨʦʟʰʘʨʫʚʘʥʥʷ ʩʫʪʪʻʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʦʚʱʠʥʠ ʥʝʧʨʦʩʚʝʨʜʣʝʥʦʾ ʯʘʩʪʠʥʠ (ʰʘʨʫ) ʇʂʄ. 

ɺʝʣʠʯʠʥʘ ʨʝʘʢʮʽʾ ʦʩʴʦʚʦʾ ʩʠʣʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʰʘʨʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʾ 

ʯʘʩʪʠʥʠ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʽ ʚʝʣʠʯʠʥʠ ʪʝʨʪʷ ʤʽʞ 

ʩʚʝʨʜʣʦʤ ʽ ʤʘʪʝʨʽʘʣʦʤ [99,100]. 

ʅʘ ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʨʦʟʧʦʜʽʣ ʩʠʣ  

ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ [99,144]. ʅʘ ʨʠʩʫʥʢʫ 1.22 ʜʘʥʘ ʩʭʝʤʘ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʩʧʽʨʘʣʴʥʝ 

ʩʚʝʨʜʣʦ, ʽʟ ʩʭʝʤʠ ʚʠʜʥʦ, ʱʦ ʨʘʜʽʘʣʴʥʘ ʩʠʣʘ ʈʫ ʥʝ ʤʘʻ ʚʧʣʠʚʫ ʥʘ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʪʘʥʛʝʥʮʽʘʣʴʥʫ ʩʠʣʫ  ʈz  ʧʨʠ ʦʙʨʦʙʮʽ ʂʄ ʥʝʦʙʭʽʜʥʦ  ʚʨʘʭʦʚʫʚʘʪʠ, 

ʢʦʣʠ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʪʘ ʤʦʤʝʥʪ ʪʝʨʪʷ ʧʨʠ ʧʨʫʞʥʴʦʤʫ  

ʚʽʜʥʦʚʣʝʥʥʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʚʝʨʜʣʝʥʥʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʴʦʚʫ ʩʠʣʫ ʈʦ, ʷʢʘ ʻ ʩʫʤʦʶ 

ʩʠʣ ʧʦʜʘʯʽ, ʜʽʶʯʠʭ ʥʘ ʛʦʣʦʚʥʽʡ ʨʽʞʫʱʽʡ ʢʨʦʤʮʽ ʈx  ʪʘ ʧʦʧʝʨʝʯʥʽʡ  ʨʽʟʘʣʴʥʽʡ 

ʢʨʦʤʮʽ ʈxʧ (ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʦʜʘ ʟʘʪʦʯʢʠ). ʅʘ ʚʝʣʠʯʝʥʫ ʈʦ ʚʧʣʠʚʘʻ ʢʫʪ ʥʘʭʠʣʫ 

ʢʘʥʘʚʢʠ ʩʚʝʨʜʣʘ. ʂʫʪ ʥʘʭʠʣʫ ʛʚʠʥʪʦʚʦʾ ʢʘʥʘʚʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 

ʟʚ'ʷʟʢʫ ʟ ʢʫʪʦʤ ʟʘʛʦʩʪʨʝʥʥʷ ʽ ʢʫʪʦʤ ʨʽʟʘʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʧʝʨʝʜʥʴʦʛʦ ʢʫʪʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʨʽʟʘʥʥʷ [71,134,135,136].  

ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ  ʦʩʴʦʚʝ ʟʫʩʠʣʣʷ ʥʘʜʘʻ ʧʝʨʝʤʠʯʢʘ. ɿ ʾʾ ʟʙʽʣʴʰʝʥʥʷʤ 

ʟʫʩʠʣʣʷ ʦʧʦʨʫ ʨʽʟʘʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʆʙʨʦʙʢʘ ʇʂʄ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʝʣʠʢʠʤ 
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ʘʙʨʘʟʠʚʥʠʤ ʟʥʦʰʝʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʘ, ʘ ʟʘʪʫʧʣʝʥʥʷ ʩʚʝʨʜʣʘ ʚʤʽʩʮʽ  ʟ'ʻʜʥʘʥʥʷ 

ʬʘʩʢʠ ʟ ʨʽʞʫʱʦʶ ʢʨʦʤʢʦʶ ʚʝʜʝ ʜʦ ʨʽʟʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʦʩʴʚʦʛʦ ʟʫʩʠʣʣʷ ʪʘ 

ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ. 

ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʢʦʤʧʦʟʠʮʽʡʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʰʘʨʠ ʇʂʄ, ʷʢʽ ʧʦʧʘʜʘʶʪʴ 

ʧʽʜ ʨʽʟʘʣʴʥʫ ʢʨʦʤʢʫ ʧʽʜʜʘʶʪʴʩʷ ʤʽʩʮʝʚʽʡ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʟʛʠʥ, ʷʢʘ ʻ ʧʨʠʯʠʥʦʶ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘʚʢʦʣʦ  ʦʪʚʦʨʫ [17,30,100,144]. 

ʈʦʟʰʘʨʫʚʘʥʥʷ, ʧʦʪʨʝʙʫʻ ʥʝʚʝʣʠʢʦʛʦ ʦʩʴʦʚʦʛʦ ʟʫʩʠʣʣʷ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ, 

ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʥʝʟʨʽʟʘʥʦʛʦ ʰʘʨʫ ʟʘʣʠʰʠʪʴʩʷ ʥʝʟʥʘʯʥʝ,  ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʥʘ ʚʠʭʦʜʽ ʩʚʝʨʜʣʘ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʈʦʟʰʘʨʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʠʭ ʦʪʚʦʨʽʚ, ʪʦʤʫ ʮʝʡ ʧʨʦʮʝʩ  ʤʘʻ ʙʫʪʠ  

ʟʤʦʜʫʣʴʦʚʘʥʦ ʷʢ  ʫ ʚʠʛʣʷʜʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʪʘʢ ʽ ʨʦʟʨʘʭʦʚʘʥʦ ʘʥʘʣʽʪʠʯʥʦ.  

 

ʈʠʩ. 1.22.  ʉʭʝʤʘ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʩʧʽʨʘʣʴʥʝ ʩʚʝʨʜʣʦ 

ʅʘ ʦʩʴʦʚʫ ʩʠʣʫ ʚʧʣʠʚʘʶʪʴ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ 

[46,75,98,99,100,113,114,144]: 1) ʦʙʨʦʙʣʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ; 2) ʜʽʘʤʝʪʨ ʩʚʝʨʜʣʘ ʽ 

ʧʦʜʘʯʘ; 3) ʛʝʦʤʝʪʨʠʯʥʽ ʝʣʝʤʝʥʪʠ ʩʚʝʨʜʣʘ; 4) ʟʤʘʱʫʚʘʣʴʥʦ - ʦʭʦʣʦʜʞʫʶʯʽ 

ʨʽʜʠʥʠ; 5) ʛʣʠʙʠʥʘ ʩʚʝʨʜʣʽʥʥʷ; 6) ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ 7) ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ 

(ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ). 

1) ʆʙʨʦʙʣʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ. ʏʠʤ ʚʠʱʝ ʤʝʞʘ ʤʽʮʥʦʩʪʽ ʧʨʠ ʨʦʟʪʷʟʽ ůʚ ʘʙʦ 

ʪʚʝʨʜʽʩʪʴ Hɺ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʠʤ ʙʽʣʴʰʘ ʦʩʴʦʚʘ ʩʠʣʘ ʨʽʟʘʥʥʷ ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ. 
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2) ɼʽʘʤʝʪʨ ʩʚʝʨʜʣʘ ʽ ʧʦʜʘʯʘ. ʏʠʤ ʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ ʩʚʝʨʜʣʘ ʽ ʚʝʣʠʯʠʥʘ 

ʧʦʜʘʯʽ, ʪʠʤ ʙʽʣʴʰʘ ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʟʨʽʟʫ, ʙʽʣʴʰʠʡ ʦʙôʻʤ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʦʧʽʨ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʶ, ʪʠʤ ʙʽʣʴʰʘ, ʚʽʜʧʦʚʽʜʥʦ, 

ʦʩʴʦʚʘ ʩʠʣʘ. ɼʽʘʤʝʪʨ ʩʚʝʨʜʣʘ ʪʘ ʦʩʴʦʚʘ ʩʠʣʘ Pz ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ. 

3) ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʚʝʨʜʣʘ. ʂʫʪ ʥʘʭʠʣʫ ʛʚʠʥʪʦʚʦʾ ʢʘʥʘʚʢʠ ɤ 

ʚʧʣʠʚʘʻ ʥʘ ʧʘʨʘʤʝʪʨʠ ʈz ʥʘʩʪʽʣʴʢʠ, ʥʘʩʢʽʣʴʢʠ ʚʽʥ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʜʥʽʡ ʢʫʪ 

ʩʚʝʨʜʣʘ [71,114,134,135]. ɿ ʬʦʨʤʫʣʠ 1.1 
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ʚʠʜʥʦ, ʱʦ ʯʠʤ ʙʽʣʴʰʠʡ ʢʫʪ ɤ, ʪʠʤ ʙʽʣʴʰʠʡ ʧʝʨʝʜʥʽʡ ʢʫʪ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ 

ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʩʚʝʨʜʣʘ, ʪʠʤ ʤʝʥʰʘ ʜʝʬʦʨʤʘʮʽʷ ʟʨʽʟʘʻʤʦʛʦ ʰʘʨʫ, ʘ ʷʢ 

ʥʘʩʣʽʜʦʢ, ʤʝʥʰʘ ʦʩʴʦʚʘ ʩʠʣʘ ʈʦ ʽ ʤʦʤʝʥʪ ʩʠʣ ʦʧʦʨʫ ʄ. 

ʂʫʪ ʧʨʠ ʚʝʨʰʠʥʽ ʩʚʝʨʜʣʘ 2ű ʚʧʣʠʚʘʻ ʥʘ ʚʽʜʥʦʰʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʪʘ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʠʣ ʈʛ (Py) ʽ ʈʚ (Px), ʘ ʪʘʢʦʞ ʥʘ ʪʦʚʱʠʥʫ ʟʨʽʟʫ, ʘ ʪʦʤʫ ʚʽʥ ʥʝ ʤʦʞʝ 

ʥʝ ʚʧʣʠʚʘʪʠ ʥʘ ʩʠʣʫ ʈʦ ʽ ʤʦʤʝʥʪ ʄ. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʢʫʪʘ 2ű ʟʙʽʣʴʰʫʶʪʴʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʩʠʣʠ ʈʛ ʽ ʟʤʝʥʰʫʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʽ ʩʠʣʠ ʈʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʦʩʴʦʚʦʾ ʩʠʣʠ ʈʦ; ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʞ ʢʫʪʘ 2ű ʧʨʠ ʚʝʨʰʠʥʽ ʩʚʝʨʜʣʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʡ ʦʩʴʦʚʘ ʩʠʣʘ ʈʦ. 

ʊʦʚʱʠʥʘ ʟʨʽʟʫ, ʱʦ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʫ ʨʽʟʘʣʴʥʫ ʢʨʦʤʢʫ [134,135]: 
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ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʫʪʘ 2ű. ʊʦʥʢʽ ʩʪʨʫʞʢʠ ʜʝʬʦʨʤʫʶʪʴʩʷ ʙʽʣʴʰʝ, ʘ 

ʪʦʤʫ ʩʠʣʘ ʈz ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʫʪʘ 2ű ʽ ʟʤʝʥʰʫʚʘʪʠʩʴ ʟ ʡʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷʤ. ɿʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʩʠʣʠ ʈz ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʤʦʤʝʥʪʫ ʚʽʜ ʩʠʣ ʦʧʦʨʫ ʨʽʟʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʢʫʪʘ 2ű ʦʩʴʦʚʘ ʩʠʣʘ ʟʙʽʣʴʰʠʪʴʩʷ, ʘ ʤʦʤʝʥʪ ʚʽʜ ʩʠʣ ʦʧʦʨʫ ʨʽʟʘʥʥʶ 

ʟʤʝʥʰʠʪʴʩʷ (ʧʨʠ ʽʥʰʠʭ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʨʽʟʘʥʥʷ) [71,134]. 

ɺʽʜʦʤʦ, ʱʦ ʧʦʧʝʨʝʯʥʘ ʢʨʦʤʢʘ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʦʩʴʦʚʫ ʩʠʣʫ, ʪʘʢ ʷʢ 

ʙʽʣʴʰʝ 50 % ʚʝʣʠʯʠʥʠ ʟʘʛʘʣʴʥʦʾ ʩʠʣʠ ʈ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʧʦʧʝʨʝʯʥʫ ʢʨʦʤʢʫ, ʷʢʘ 

ʤʘʻ ʥʝʩʧʨʠʷʪʣʠʚʽ ʢʫʪʠ ʨʽʟʘʥʥʷ. ʗʢ ʥʘʩʣʽʜʦʢ, ʯʠʤ ʙʽʣʴʰʘ ʜʦʚʞʠʥʘ ʧʦʧʝʨʝʯʥʦʾ 
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ʢʨʦʤʢʠ, ʪʠʤ ʙʽʣʴʰʠʤ ʙʫʜʝ ʤʦʤʝʥʪ ʚʽʜ ʩʠʣ ʦʧʦʨʫ ʨʽʟʘʥʥʶ ʽ ʦʩʦʙʣʠʚʦ ʦʩʴʦʚʘ 

ʩʠʣʘ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʈʦ ʽ ʄ ʧʽʜʪʦʯʫʶʪʴ ʧʝʨʝʤʠʯʢʫ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ 

ʷʢ ʜʦʚʞʠʥʘ ʧʦʧʝʨʝʯʥʦʾ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ, ʪʘʢ ʽ ʢʫʪ ʨʽʟʘʥʥʷ ʚ ʪʦʯʢʘʭ ʨʽʟʘʣʴʥʦʾ 

ʢʨʦʤʢʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʙʽʣʷ ʦʩʽ ʩʚʝʨʜʣʘ; ʦʩʴʦʚʘ ʩʠʣʘ ʈʦ ʧʨʠ ʪʘʢʽʡ ʧʽʜʪʦʯʮʽ 

ʟʤʝʥʰʠʪʴʩʷ ʥʘ 30 - 35 % (ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʚʝʨʜʣʦʤ, ʱʦ ʥʝ ʤʘʻ ʧʽʜʪʦʯʢʠ). ʋ 

ʩʚʝʨʜʝʣ ʟʽ ʟʨʽʟʘʥʦʶ ʧʦʧʝʨʝʯʥʦʶ ʢʨʦʤʢʦʶ ʢʫʪʠ ʨʽʟʘʥʥʷ ʱʝ ʙʽʣʴʰ ʚʜʘʣʽ; ʪʘʢʘ 

ʟʘʪʦʯʢʘ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʩʠʣʠ ʈʦ ʜʦ 4 ʨʘʟ ʽ ʟʙʽʣʴʰʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʩʚʝʨʜʣʘ. ʇʨʠ 

ʨʦʙʦʪʽ ʩʚʝʨʜʣʦʤ ʟ ʧʦʜʚʽʡʥʦʶ ʟʘʪʦʯʢʦʶ ʩʠʣʘ ʈʦ ʽ ʤʦʤʝʥʪ ʄ ʜʫʞʝ ʤʘʣʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʈʦ ʽ ʄ ʧʨʠ ʨʦʙʦʪʽ ʩʚʝʨʜʣʦʤ ʟ ʦʜʠʥʘʨʥʦʶ ʟʘʪʦʯʢʦʶ [133]. 

4) ɿʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʨʽʜʠʥʠ. ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʤʘʫɦʚʘʣʴʥʦ - ʦʭʦʣʦʜʞʫʚʘʥʠʭ ʨʽʜʠʥ ʥʝ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʧʝʮʠʬʽʯʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ - ʚʦʜʦʧʦʛʣʠʥʝʥʥʷʤ. ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʟʘʧʦʚʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʤʘʪʝʨʽʘʣʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ 

ʟʚʷʟʫʶʯʦʛʦ ʚ ʤʽʩʮʷʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ. ɺʠʥʠʢʘʶʯʽ ʪʨʽʱʠʥʠ 

ʧʨʠʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʜʦʚʞʠʥʠ ʚʦʣʦʢʥʘ, ʘ ʷʢ ʥʘʩʣʽʜʦʢ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʤʽʮʥʦʩʪʽ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʽʩʣʷ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʤʘʫɦʚʘʣʴʥʦ - ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ ʜʦʚʦʜʠʪʴʩʷ 

ʚʚʦʜʠʪʠ ʜʦʜʘʪʢʦʚʫ ʦʧʝʨʘʮʽʶ ʩʫʰʽʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʟʘʪʨʘʪ 

ʯʘʩʫ. ɺ ʘʚʽʘʙʫʜʫʚʘʥʥʽ ʯʝʨʝʟ ʚʝʣʠʢʽ ʛʘʙʘʨʠʪʠ ʜʝʷʢʠʭ ʜʝʪʘʣʝʡ ʧʨʦʚʝʜʝʥʥʷ 

ʦʧʝʨʘʮʽʾ ʩʫʰʽʥʥʷ ʫʩʢʣʘʜʥʝʥʦ [5,30,78]. 

5) ɻʣʠʙʠʥʘ ʩʚʝʨʜʣʽʥʥʷ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ ʩʚʝʨʜʣʽʥʥʷ ʫʤʦʚʠ 

ʨʽʟʘʥʥʷ ʧʦʛʽʨʰʫʶʪʴʩʷ. ɺʽʜʚʝʜʝʥʥʷ ʩʪʨʫʞʢʠ ʫʩʢʣʘʜʥʶʻʪʴʩʷ, ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʟʤʽʮʥʝʥʥʷ ʨʦʩʪʝ. ɺʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʷʢ ʜʦ ʟʥʠʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʩʚʝʨʜʣʘ, ʪʘʢ ʽ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʦʩʴʦʚʦʾ ʩʠʣʠ ʽ ʤʦʤʝʥʪʫ ʚʽʜ ʩʠʣ ʦʧʦʨʫ ʨʽʟʘʥʥʶ. 

ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʨʽʟʘʥʥʷ ʥʘ ʚʝʣʠʢʽʡ ʛʣʠʙʠʥʽ ʫ ʩʚʝʨʜʝʣ ʨʦʙʣʷʪʴ 

ʩʪʨʫʞʢʦʨʦʟʜʽʣʴʥʽ ʢʘʥʘʚʢʠ [134,144].  

6) ɿʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʥʦʩʫ ʩʚʝʨʜʣʘ ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ 

ʩʠʣʘ ʈʦ ʟʙʽʣʴʰʫʪ̒ʴʩʷ; ʟʘʪʫʧʣʝʥʝ ʩʚʝʨʜʣʦ ʧʦʨʽʚʥʷʥʦ ʟ ʛʦʩʪʨʠʤ ʧʽʜʚʠʱʫʻ 

ʧʘʨʘʤʝʪʨ ʈʦ ʥʘ 10 - 16 %. 
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1.4.3. ɺʠʙʽʨ ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʨʦʮʝʩ ʦʙʨʦʙʢʠ ʇʂʄ ʩʚʝʨʜʣʽʥʥʷʤ ʤʦʞʣʠʚʦ ʨʦʟʛʣʷʥʫʪʠ ʷʢ ʩʠʩʪʝʤʫ, ʨʽʚʥʽ 

ʷʢʦʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ. ʍʘʨʘʢʪʝʨ ʾʭ ʚʟʘʻʤʦʜʽʾ ʚʠʟʥʘʯʘʻ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʩʢʣʘʜʥʽʩʪʴ ʾʾ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ. 

ɿʘʜʘʯʘ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʦʜʝʣʝʡ (ʟʘʣʝʞʥʦʩʪʝʡ), ʱʦ 

ʧʦʚʷʟʫʻ ʬʘʢʪʦʨʠ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ. ʇʦ ʩʚʦʾʡ ʧʦʩʪʘʥʦʚʮʽ ʮʷ ʟʘʜʘʯʘ ʥʘʣʝʞʠʪʴ 

ʜʦ ʟʘʜʘʯ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ʇʨʦʪʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʧʨʦʢʩʠʤʘʮʽʾ ʤʦʜʝʣʽ ʤʘʣʦʛʦ ʩʪʝʧʝʥʶ 

ʪʘ ʾʾ ʥʝʘʜʝʢʚʘʪʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʤʝʪʦʜ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ 

ʙʘʛʘʪʦ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦ 

ʩʧʣʘʥʦʚʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ.  

ʇʨʦʮʝʩ ʩʚʝʨʜʣʽʥʥʷ ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ ʚʠʧʘʜʢʦʚʠʭ ʧʦʛʘʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʠʭ ʻ ʪʝ, ʱʦ ʫ ʥʠʭ ʥʝ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ ʚʭʽʜʥʠʤʠ ʪʘ ʚʠʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɸʥʘʣʽʟ ʙʘʛʘʪʴʦʭ ʤʝʪʦʜʽʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʜʦʟʚʦʣʷʻ ʦʙʨʘʪʠ ʤʝʪʦʜ ʛʨʫʧʦʚʦʛʦ ʫʨʘʭʫʚʘʥʥʷ ʘʨʛʫʤʝʥʪʽʚ 

(ʄɻʋɸ). ʄʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʄɻʋɸ ʜʣʷ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ 

ʤʘʪʝʨʽʘʣʽʚ ʙʫʣʘ ʜʦʚʝʜʝʥʘ ʚ  ʨʦʙʦʪʘʭ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬ. ʈʘʚʩʴʚʦʾ ʅ.ʉ., 

ʈʦʜ̔ʥʘ ʇ.ʈ., ʚ ʨʦʙʦʪʘʭ ʂʠʢʦʪʷ ɺ.ʉ. [96], ʂʦʚʘʣʴʦʚʦʾ ʃ.ɯ [101], ɻʣʦʙʠ ʆ.ɺ. 

[61,62,70], ʪʘ ʽʥ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʝʪʦʜʫ ʄɻʋɸ ʜʣʷ ʧʨʦʮʝʩʽʚ 

ʬʨʝʟʝʨʫʚʘʥʥʷ, ʩʚʝʨʜʣʽʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʽ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

1.5. ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ  ̒ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʫ ʪʦʥʢʦʩʪʽʥʥʠʭ ʚʠʨʦʙʘʭ ʟ 

ʦʨʪʦʪʨʦʧʥʠʭ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʾʭ ʜʝʬʝʢʪʥʦʩʪʽ 

ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʭʝʤʠ ʨʝʚʝʨʩʠʚʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʽʥʩʪʨʫʤʝʥʪʫ 

ʜʣʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 
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1. ʆʙʛʨʫʥʪʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- 

ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʪʘ ʨʦʟʨʦʙʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ;  

2. ʈʦʟʨʦʙʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- 

ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ; 

3. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʘʥʘʣʽʟʫ ʨʦʟʰʘʨʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ 

ʩʚʝʨʜʣʘ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʥʘ ʙʘʟʽ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʥʘʣʫ; 

4. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʦʮʽʥʢʠ  ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʦʪʚʦʨʽʚ ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ;  

5. ʇʨʦʚʝʩʪʠ ʚʠʙʽʨ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʩʚʝʨʜʣʽʥʥʷ; 

6. ʇʨʦʚʝʩʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʢʫʧʥʦʛʦ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ 

ʥʘ ʷʢʽʩʪʴ ʦʪʚʦʨʽʚ; 

7. ʇʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ (ʚʧʣʠʚ 

ʛʦʣʦʚʥʦʛʦ ʢʫʪʘ ʚ ʧʣʘʥʽ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʨʽʟʘʥʥʷ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ), 

ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʝʣ ʨʽʟʥʦʾ 

ʛʝʦʤʝʪʨʽʾ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʩʚʝʨʜʣʘʤʠ;  

8. ʇʨʦʚʝʩʪʠ ʧʨʦʤʠʩʣʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 
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ʈʆɿɼɯʃ 2 

ʈɽɺɽʈʉʀɺʅɽ ʆɹʈʆɹʃɽʅʅʗ ʆʊɺʆʈɯɺ 

2.1. ʈʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ ʫ ʇʂʄ, ʙʫʣʦ ʚʠʷʚʣʝʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʙʨʘʮʽʡʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʟ ʥʘʢʣʘʜʝʥʥʷʤ ʥʘ ʩʚʝʨʜʣʦ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʢʦʣʠʚʘʥʴ ʟ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʧʦʷʚʠ ʪʨʽʱʠʥ ʪʘ ʨʦʟʰʘʨʫʚʘʥʥʷ ʰʣʷʭʦʤ ʧʦʛʘʰʝʥʥʷ 

ʚʣʘʩʥʠʭ ʚʽʙʨʘʮʽʡ ʤʘʪʝʨʽʘʣʫ [76].  

ʋ ʨʦʙʦʪʘʭ [85-87] ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ 

ʜʣʷ ʤʝʪʘʣʽʚ ʪʘ ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʜʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʷʢʽʩʪʴ ʦʪʚʦʨʽʚ.  

ʇʨʦʪʝ ʧʨʦʮʝʩʦʤ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʥʝ 

ʟʘʡʤʘʣʠʩʷ. ɼʘʥʠʡ ʤʝʪʦʜ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ, ʪʘʢ ʷʢ ʧʨʠ 

ʨʝʚʝʨʩʫʚʘʥʥʽ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ, ʡʦʛʦ ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ ʧʨʘʮʶʶʪʴ 

ʧʦʯʝʨʛʦʚʦ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʧʝʨʽʦʜ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʜʦ ʧʝʚʥʦʛʦ ʢʨʠʪʝʨʽʶ. 

ʇʨʦʪʝ ʩʭʝʤʘ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʽʟʘʥʥʷ, ʧʨʠʡʥʷʪʘ ʜʣʷ ʤʝʪʘʣʽʚ, ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʧʨʠʡʥʷʪʦʶ ʜʣʷ ʇʂʄ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʫʛʣʝ ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʠ 

ʤʘʶʪʴ ʨʷʜ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʰʘʨʫʚʘʪʫ ʙʫʜʦʚʫ, ʩʭʝʤʫ 

ʥʘʢʣʘʜʘʥʥʷ ʰʘʨʽʚ, ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʦʱʦ. 

2.1.1. ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʩʭʝʤʠ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʽʟʘʥʥʷ ʇʂʄ.  

ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʽʚ ʫ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʥʦʰʫʚʘʥʥʷ ʧʦ ʟʘʜʥʽʡ ʨʽʟʘʣʴʥʽʡ ʢʨʦʤʮʽ ʰʣʷʭʦʤ ʾʾ ʦʢʨʫʛʣʝʥʥʷ, ʧʨʠ ʯʦʤʫ ʮʝ 

ʟʥʦʰʫʚʘʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʝ. ʅʘʡʙʽʣʴʰʝ ʟʥʦʰʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʷ ʩʪʨʽʯʢʠ. 

ɺʽʜʦʤʦ [17,31,68,74,77,99,144], ʱʦ ʧʨʠ ʧʝʚʥʦʤʫ ʟʥʘʯʝʥʥʽ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ 

ʩʚʝʨʜʣʘ ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʚʠʭʦʜʽ 

ʽʥʩʪʨʫʤʝʥʪʫ.  

ɺʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʩʭʝʤʘ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʫ ʥʘʩʪʫʧʥʘ. 

ʇʨʠ ʨʝʚʝʨʩʠʚʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ ʽʥʩʪʨʫʤʝʥʪ ʩʧʦʯʘʪʢʫ ʦʙʝʨʪʘʻʪʴʩʷ ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ, ʧʨʠ ʯʦʤʫ ʧʨʠʧʫʩʢ ʟʨʽʟʫʻ ʨʽʟʘʣʴʥʘ ʢʨʦʤʢʘ 1 (ʨʠʩ. 2.1). 

ɺ ʮʝʡ ʯʘʩ ʨʽʟʘʣʴʥʘ ʢʨʦʤʢʘ 2 ʯʠʥʠʪʴ ʥʝʟʥʘʯʥʠʡ ʟʘ ʨʘʭʫʥʦʢ ʚʞʝ ʟʥʷʪʦʛʦ ʧʨʠʧʫʩʢʫ 
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ʪʠʩʢ ʥʘ ʤʘʪʝʨʽʘʣ ʟʘʙʝʟʧʝʯʫʶʯʠ ʡʦʛʦ ʫʱʽʣʴʥʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʠʥʘʥʥʷ ʪʘ  

ʜʦʜʘʪʢʦʚʦʛʦ ʢʨʠʭʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʧʦʣʝʛʰʫʶʯʠ ʡʦʛʦ ʟʨʽʟʘʥʥʷ [144]. 

ʉʪʨʫʞʢʘ ʚʽʜʚʦʜʠʪʴʩʷ ʧʦ ʧʦʟʜʦʚʞʥʽʤ ʢʘʥʘʚʢʘʤ 4. ʏʝʨʝʟ ʤʘʣʫ (ʘʣʝ ʥʝ ʤʝʥʰʝ 

ʦʜʥʦʛʦ) ʢʽʣʴʢʽʩʪʴ ʦʙʝʨʪʽʚ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘʧʨʷʤ ʦʙʝʨʪʘʥʥʷ ʩʚʝʨʜʣʘ ʟʤʽʥʶʻʪʴʩʷ ʥʘ 

ʧʨʦʪʠʣʝʞʥʠʡ. ɺ ʨʦʙʦʪʫ ʚʩʪʫʧʘʻ ʨʽʟʘʣʴʥʘ ʢʨʦʤʢʘ 2. ʉʪʨʫʞʢʘ ʧʨʦʜʦʚʞʫʻ 

ʚʽʜʚʦʜʠʪʠʩʴ ʧʦ ʪʠʤ ʩʘʤʠʤ ʧʦʟʜʦʚʞʥʽʤ ʢʘʥʘʚʢʘʤ.  

ʋ ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʽʥʥʷ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʙʽʯʥʘ ʜʦʧʦʤʽʞʥʘ ʢʨʦʤʢʘ 3, ʱʦ 

ʚʠʢʦʥʫʻ ʨʦʣʴ ʨʦʟʛʦʨʪʢʠ. 

 

ʈʠʩ. 2.1.  ʉʭʝʤʘ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʽʟʘʥʥʷ 

ʋ ʨʦʙʦʪʽ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʨʦʙʦʪʘ ʙʽʯʥʦʾ 

ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʜʦʟʚʦʣʷʻ ʧʦʟʙʫʪʠʩʴ ʨʦʟʣʦʭʤʘʯʝʥʠʭ ʚʦʣʦʢʦʥ ʤʘʪʝʨʽʘʣʫ 

ʚʩʝʨʝʜʠʥʽ ʦʪʚʦʨʫ. ʎʝ ʻ ʦʜʥʦʶ ʟ ʚʽʜʤʽʥʥʦʩʪʝʡ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ ʪʘ 

ʤʝʪʘʣʽʚ, ʫ ʷʢʠʭ ʩʭʝʤʘ ʟʨʽʟʘʥʥʷ ʧʨʠʧʫʩʢʫ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʘʻʪʴʩʷ ʚ ʩʠʣʫ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ. ʇʦʷʩʥʠʪʠ ʮʝ ʤʦʞʥʘ ʪʠʤ, ʱʦ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʚʦʣʦʢʦʥ ʫ 

ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʘʭ ʥʝ ʟʘʚʞʜʠ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʾʭ ʧʽʜʨʽʟʘʥʥʷʤ, ʘ ʯʘʩʪʦ ʟ 

ʟʘʛʠʥʦʤ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʩʚʝʨʜʣʘ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʛʠʥ ʚʦʣʦʢʥʘ 

ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʡʦʛʦ ʚ ʧʦʩʪʽʡʥʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʪʦʜʽ ʷʢ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤʫ 

ʩʚʝʨʜʣʽʥʥʽ ʥʘ ʚʦʣʦʢʥʦ ʜʽʶʪʴ ʩʠʣʠ ʟ ʙʦʢʫ ʩʚʝʨʜʣʘ ʚ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʚʽʜʢʦʣʫ.   

ʈʝʚʝʨʩʠʚʥʘ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʨʽʙʥʝʥʥʷ ʩʪʨʫʞʢʠ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʾʾ ʚʠʜʘʣʝʥʥʷ ʟ ʦʪʚʦʨʫ [85-87]. ʋ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʘʭ 
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ʫʪʚʦʨʶʻʪʴʩʷ ʧʠʣʦʧʦʜʽʙʥʘ ʩʪʨʫʞʢʘ. ɺʽʜʤʽʥʥʽʩʪʴ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʇʂʄ ʻ 

ʟʥʠʞʝʥʥʷ ʜʠʩʧʝʨʩʥʦʩʪʽ ʩʪʨʫʞʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʚʝʨʜʣʘ. ʍʘʨʘʢʪʝʨ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ ʪʘ ʪʠʧʠ ʩʪʨʫʞʢʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʇʂʄ ʪʘ ʩʧʦʩʦʙʫ ʾʭ ʩʚʝʨʜʣʽʥʥʷ. ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ 

ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ ʻ ʜʦʚʝʜʝʥʥʷ ʰʘʨʽʚ ʤʘʪʝʨʽʘʣʫ ʜʦ ʨʫʡʥʫʚʘʥʥʷ, ʷʢʝ 

ʧʝʨʝʙʽʣʴʰʫʻ ʛʨʘʥʠʮʶ ʧʨʫʞʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ. ʊʦʤʫ ʟʘʜʘʯʘ ʨʦʟʨʦʙʢʠ ʩʭʝʤʠ 

ʨʽʟʘʥʥʷ ʧʦʣʘʛʘʻ ʫ ʟʥʠʞʝʥʥʽ ʾʾ ʜʠʩʧʝʨʩʥʦʩʪʽ ʪʘ ʧʦʣʝʛʰʝʥʥʽ ʚʠʚʝʜʝʥʥʷ ʩʪʨʫʞʢʠ ʟ 

ʦʪʚʦʨʫ. ʇʨʦʪʝ ʚʟʷʪʦ ʜʦ ʫʚʘʛʠ, ʱʦ ʚ ʪʦʥʢʦʩʪʽʥʥʠʭ ʚʠʨʦʙʘʭ, ʫ ʷʢʠʭ ʪʦʚʱʠʥʘ 

ʤʘʪʝʨʽʘʣʫ ʤʝʥʰʘ ʟʘ ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʪʨʘʧʣʷʥʥʷ ʩʪʨʫʞʢʠ ʜʦ 

ʰʘʨʽʚ ʤʘʪʝʨʽʘʣʫ. ʇʦʜʨʽʙʥʝʥʥʷ ʩʪʨʫʞʢʠ ʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʟʤʽʥʦʶ ʧʦʜʘʯʽ ʫ 

ʤʦʤʝʥʪʠ ʟʤʽʥʠ ʥʘʧʨʷʤʫ ʦʙʝʨʪʘʥʥʷ ʩʚʝʨʜʣʘ. ʅʘ ʮʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʙʘʟʫʚʘʚʩʷ 

ʚʠʙʽʨ ʩʭʝʤʠ ʨʽʟʘʥʥʷ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʧʦʩʪʽʡʥʦʛʦ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢʦʞ 

ʙʫʣʘ ʧʦʩʪʘʚʣʝʥʘ ʜʦʜʘʪʢʦʚʘ ʟʘʜʘʯʘ ʨʦʟʛʣʷʥʫʪʠ ʧʨʦʙʣʝʤʫ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʘ ʪʘʢʦʞ ʧʦʷʩʥʠʪʠ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʫ, ʚʟʷʪʦʛʦ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘ ʨʠʩ. 2.2 ʧʦʢʘʟʘʥʘ ʟʤʽʥʘ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʩʚʝʨʜʣʘ, ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 

ʦʩʴʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

 
ʈʠʩ. 2.2. P=f(t), s=f(t), ɤ=f(t) ʇʨʠ P=Const  

ɿ ʨʠʩʫʥʢʫ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʈ ʚ ʤʦʤʝʥʪ ɤ=0 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʧʦʜʘʯʽ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʷʢʦʛʦ ʟʥʠʞʝʥʥʷ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ. ʇʨʦʪʝ ʧʝʨʽʦʜʠʯʥʘ ʟʤʽʥʘ ʧʦʜʘʯʽ ʟʤʝʥʰʫʻ 

ʜʠʩʧʝʨʩʥʽʩʪʴ ʩʪʨʫʞʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʦʪʚʦʨʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ. 

2.2. ʇʨʦʙʣʝʤʘ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʚʫʛʣʝ- ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 

ʇʦʣʽʤʝʨʥʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʘʨʤʦʚʘʥʽ ʚʦʣʦʢʥʘʤʠ ʟʚʠʯʘʡʥʦ 

ʧʨʦʷʚʣʷʶʪʴ ʚʠʩʦʢʫ ʘʥʽʟʦʪʨʦʧʽʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʩʠʣʫ ʾʭ ʰʘʨʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ.  

ʉʘʤʝ ʮʷ ʭʘʨʘʢʪʝʨʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʨʦʮʝʩʫ 

ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣʽʚ. ʇʨʦʮʝʩ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ ʦʜʥʦʥʘʧʨʷʤʣʝʥʠʭ ʇʂʄ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʫʪʘ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʚʦʣʦʢʦʥ ʪʘ 

ʚʝʣʠʯʠʥʠ ʢʫʪʽʚ ʩʚʝʨʜʣʘ (ʦʩʦʙʣʠʚʦ ʧʝʨʝʜʥʴʦʛʦ ʪʘ ʛʦʣʦʚʥʦʛʦ ʢʫʪʘ ʚ ʧʣʘʥʽ). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʻʪʴʩʷ 1 ʟ ʥʘʩʪʫʧʥʠʭ ʪʠʧʽʚ ʩʪʨʫʞʢʠ (ʨʠʩ. 2.3): 1 ï ʩʪʨʫʞʢʘ 

ʨʦʟʰʘʨʫʚʘʥʥʷ (ʢʫʪ ʥʘʧʨʷʤʣʝʥʦʩʪʽ ʚʦʣʦʢʦʥ ɗ ʧʨʷʤʫʻ ʜʦ 0Ü) (ʨʠʩ. 2.3, ʘ) ,  2 ï 

ʩʪʨʫʞʢʘ ʧʦʟʜʦʚʞʥʴʦʛʦ ʟʛʠʥʫ (ʢʫʪ ʥʘʧʨʷʤʣʝʥʦʩʪʽ ʚʦʣʦʢʦʥ ɗ ʧʨʷʤʫʻ ʜʦ 0Ü, 

ʧʝʨʝʜʥʽʡ ʢʫʪ ʽʥʩʪʨʫʤʝʥʪʫ ʥʫʣʴʦʚʠʡ ʘʙʦ ʚʽʜô̒ ʤʥʠʡ) (ʨʠʩ. 2.3, ʙ), 3 ï ʩʪʨʫʞʢʘ, ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʟʨʽʟʘʥʥʷʤ ʚʦʣʦʢʦʥ (ʚʦʣʦʢʥʘ ʇʂʄ ʨʫʡʥʫʶʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʩʚʦʾʭ ʦʩʝʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʽʞʰʘʨʦʚʦʛʦ ʟʩʫʚʫ ʟʽ ʩʪʠʩʢʦʤ, 0Ü<ɗ<90Ü) (ʨʠʩ. 2.3, ʚ,ʛ,ʜ), 

4 ï ʩʪʨʫʞʢʘ ʤʽʢʨʦʨʦʟʨʠʚʫ (105Ü<ɗ<150Ü, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʤʽʢʨʦʨʫʡʥʫʚʘʥʥʷʤ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ) (ʨʠʩ. 2.3, ʝ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʦʮʝʩ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ 

ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʪʠʧ ʩʪʨʫʞʢʠ ʚʧʣʠʚʘʶʪʴ ʢʫʪ ʥʘʧʨʷʤʣʝʥʦʩʪʽ ʚʦʣʦʢʦʥ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʦʣʦʚʥʦʛʦ ʥʘʧʨʷʤʫ ʨʽʟʘʥʥʷ ʪʘ ʧʝʨʝʜʥʽʡ ʢʫʪ ʽʥʩʪʨʫʤʝʥʪʫ, ʘ 

ʪʘʢʦʞ ʨʘʜʽʫʩ ʦʢʨʫʛʣʝʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ, ʤʘʪʝʨʽʘʣ ʤʘʪʨʠʮʽ ʪʘ ʥʘʧʦʚʥʶʚʘʯʘ, 

ʩʧʦʩʽʙ ʘʨʤʫʚʘʥʥʷ. 

ʂʫʪ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚʦʣʦʢʦʥ  ˿ʽ ʧʝʨʝʜʥʽʡ ʢʫʪ ɔ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʭʘʥʽʟʤ 

ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥ ̫ʽ ʪʠʧ ʩʪʨʫʞʢʠ ʧʨʠ ʨʽʟʘʥʥʽ ʇʂʄ ʥʘʡʙʽʣʴʰʝ. ʇʨʠ ʨʽʟʘʥʥʽ ʟ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʚʝʢʪʦʨʘ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʧʘʨʘʣʝʣʴʥʦ ʚʦʣʦʢʥʘʤ ( ˿ = 0Á) 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ ʚʝʣʠʢʠʤ ʧʦʟʠʪʠʚʥʠʤ ʧʝʨʝʜʥʽʤ ʢʫʪʦʤ ɔ ʩʪʨʫʞʢʘ ʬʦʨʤʫʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʨʦʟʰʘʨʦʚʫʚʘʥʥʷ ʽ ʢʨʠʭʢʦʛʦ ʟʣʘʤʫ [27].  
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ʈʠʩ. 2.3.   ʄʝʭʘʥʟ̔ʤʠ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ  ʠ ʪʠʧʠ ʩʪʨʫʞʢʠ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ 

ʧʨʠ ʧʨʷʤʦʢʫʪʥʦʤʫ ʨʽʟʘʥʥʽ ʚʫʛʣʝʧʣʘʩʪʠʢʘ ʛʦʩʪʨʦ ʟʘʪʦʯʝʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ (ɡr ï 

ʥʘʧʨʷʤ ʩʭʦʜʞʝʥʥʷ ʩʪʨʫʞʢʠ) 

ʂʫʪ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚʦʣʦʢʦʥ  ˿ʽ ʧʝʨʝʜʥʽʡ ʢʫʪ ɔ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʭʘʥʽʟʤ 

ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ ʽ ʪʠʧ ʩʪʨʫʞʢʠ ʧʨʠ ʨʽʟʘʥʥʽ ʇʂʄ ʥʘʡʙʽʣʴʰʝ. ʇʨʠ ʨʽʟʘʥʥʽ ʟ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʚʝʢʪʦʨʘ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʧʘʨʘʣʝʣʴʥʦ ʚʦʣʦʢʥʘʤ ( ˿ = 0Á) 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ ʚʝʣʠʢʠʤ ʧʦʟʠʪʠʚʥʠʤ ʧʝʨʝʜʥʽʤ ʢʫʪʦʤ ɔ ʩʪʨʫʞʢʘ ʬʦʨʤʫʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʨʦʟʰʘʨʦʚʫʚʘʥʥʷ ʽ ʢʨʠʭʢʦʛʦ ʟʣʘʤʫ [27].  

ɿʘʜʥʽʡ ʢʫʪ Ŭ ʥʝ ʨʦʙʠʪʴ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʝʭʘʥʽʟʤ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʞʢʠ 

ʘʙʦ ʪʦʧʦʛʨʘʬʽʶ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ, ʟʘ ʚʠʥʷʪʢʦʤ ʥʝʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ Ŭ [27]. 

ʈʘʜʽʫʩ ʦʢʨʫʛʣʝʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ. ɺ ʫʤʦʚʘʭ ʨʽʟʘʥʥʷ ʟ ʤʘʣʠʤ 

ʚʽʜʥʦʰʝʥʥʷʤ ʪʦʚʱʠʥʠ ʟʨʽʟʫ ʜʦ ʨʘʜʽʫʩʫ ʦʢʨʫʛʣʝʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʤʝʭʘʥʽʟʤʠ 

ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ ʟʤʽʥʶʶʪʴʩʷ ʟʽ ʟʤʽʥʦʶ ɟ, ʷʢʱʦ ʨʘʜʽʫʩ ʦʢʨʫʛʣʝʥʥʷ ʨʽʟʘʣʴʥʦʾ 

ʢʨʦʤʢʠ ʧʦʨʽʚʥʷʥʠʡ ʘʙʦ ʤʝʥʰʠʡ ʟʘ ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʪʦ ʚʦʣʦʢʥʘ ʣʝʛʢʦ ʟʨʽʟʘʶʪʴʩʷ ʽ ʧʨʦʮʝʩ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʧʨʦʮʝʩʫ 

ʨʽʟʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʛʦʩʪʨʠʤ ʣʝʟʦʤ. ɺʦʣʦʢʥʘ ʚʽʜʰʪʦʚʭʫʶʪʴʩʷ (ʧʨʫʞʥʦ 
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ʚʽʜʞʠʤʘʶʪʴʩʷ) ʽ ʧʦʛʘʥʦ ʟʨʽʟʘʶʪʴʩʷ, ʢʦʣʠ ʨʘʜʽʫʩ ʦʢʨʫʛʣʝʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʘʡʢʠ ɟ 

ʧʨʠʙʣʠʟʥʦ ʫ 5-10 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʟʘ ʜʽʘʤʝʪʨ ʚʦʣʦʢʥʘ ʥʘʧʦʚʥʶʚʘʯʘ. 

ʄʘʪʝʨʽʘʣ ʤʘʪʨʠʮʽ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʞʢʠ. 

ɸʨʤʦʚʘʥʽ ʚʫʛʣʝʮʝʚʠʤ ʚʦʣʦʢʥʦʤ ʨʝʘʢʪʦʧʣʘʩʪʠ (ʚʫʛʣʝʧʣʘʩʪʠʢʠ), ʷʢʽ ʻ ʙʽʣʴʰ 

ʤʽʮʥʠʤʠ ʽ ʙʽʣʴʰ ʢʨʠʭʢʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʝʨʤʦʧʣʘʩʪʘʤʠ, ʫʪʚʦʨʶʶʪʴ 

ʝʣʝʤʝʥʪʥʫ, ʧʦʨʦʰʢʦʧʦʜʽʙʥʫ ʩʪʨʫʞʢʫ ʟʘ ʨʘʭʫʥʦʢ ʢʨʠʭʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʽ 

ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʤʘʪʨʠʮʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ ʇʂʄ ʪʘʢʦʞ ʧʨʦʷʚʣʷʶʪʴ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʨʫʡʥʫʚʘʥʥʷ ʽ ʤʦʨʬʦʣʦʛʽʶ 

ʩʪʨʫʞʢʠ ʧʨʠ ʨʽʟʘʥʥʽ. ʇʨʠ ʨʽʟʘʥʥʽ ʇʂʄ, ʘʨʤʦʚʘʥʠʭ ʚʫʛʣʝ - ʽ ʩʢʣʦʚʦʣʦʢʥʦʤ,  

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʨʠʭʢʠʡ ʟʣʘʤ ʚʦʣʦʢʦʥ, ʘ ʧʨʠ ʨʽʟʘʥʥʽ ʇʂʄ ʥʘ ʦʩʥʦʚʽ ʘʨʘʤʽʜʥʠʭ 

ʚʦʣʦʢʦʥ - ʧʣʘʩʪʠʯʥʠʡ ʨʦʟʨʠʚ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ. ʈʽʟʘʥʥʷ ʇʂʄ ʥʘ 

ʦʩʥʦʚʽ ʩʢʣʦʚʦʣʦʢʥʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʯʘʩʪʢʦʚʠʤ ʚʠʛʠʥʦʤ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʫʪʚʦʨʝʥʥʷʤ ʪʨʽʱʠʥ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʨʠʚʘʥʥʷ ʚʦʣʦʢʦʥ ʟ 

ʤʘʪʝʨʽʘʣʫ ʤʘʪʨʠʮʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʇʂʄ ʽ ʾʭ ʨʫʡʥʫʚʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʧʨʦʮʝʩʽʚ ʩʪʨʫʞʢʦ ʫʪʚʦʨʝʥʥʷ  ʽ ʟʥʦʩʫ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʣʝʟʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ɼʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

1. ʇʦʨʽʚʥʷʥʦ ʤʘʣʫ ʤʽʞʰʘʨʦʚʫ ʤʽʮʥʽʩʪʴ ʇʂʄ, ʟʜʘʪʥʫ ʧʨʠʚʝʩʪʠ ʜʦ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʇʂʄ ʧʽʜ ʜʽʻʶ ʩʠʣ ʨʽʟʘʥʥʷ;  

2. ʄʘʣʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʇʂʄ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʨʠ ʨʽʟʘʥʥʽ 

ʝʣʝʤʝʥʪʥʦʾ ʩʪʨʫʞʢʠ; 

3. ɿʥʘʯʥʫ ʧʨʫʞʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʚʠʢʣʠʢʘʻ ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʦʪʚʦʨʽʚ 

ʧʨʠ ʾʭ ʦʙʨʦʙʮʽ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʽ ʩʠʣʠ ʪʝʨʪʷ ʥʘ ʟʘʜʥʽʭ ʧʦʚʝʨʭʥʷʭ ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ 

ʚʠʤʘʛʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʟʘʜʥʽʭ ʢʫʪʽʚ ʣʝʟʘ ʽʥʩʪʨʫʤʝʥʪʫ; 

4. ʊʦʢʩʠʯʥʽʩʪʴ ʽ ʰʢʽʜʣʠʚʽʩʪʴ ʩʪʨʫʞʢʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʾʭ 

ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʜʘʣʝʥʥʽ ʽʟ ʟʦʥʠ ʦʙʨʦʙʢʠ ʧʦ ʚʩʽʡ ʧʣʦʱʽ ʩʪʨʫʞʢʦʚʠʭ ʢʘʥʘʚʦʢ; 
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5. ʄʘʣʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʇʂʄ, ʷʢʘ ʚʝʜʝ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʽʛʨʽʚʫ 

ʥ̔ʩʪʨʫʤʝʥʪʫ ʥʘʚʽʪʴ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʽʟʘʥʥʷ. 

 

2.3. ɺʠʙʽʨ ʪʠʧʫ ʇʂʄ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

ʈʝʟʫʣʴʪʘʪ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ ʪʘʢʦʞ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ 

ʘʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʙʫʚ ʚʠʙʽʨ ʪʠʧʫ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʘ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤ ʧʨʠʥʮʠʧʦʤ.  

ɺʽʜʦʤʦ, ʱʦ ʟʘ ʦʨʽʻʥʪʘʮʽʻʶ ʽ ʪʠʧʦʤ ʘʨʤʫʚʘʥʥʷ ʚʩʽ ʂʄ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ 

ʜʚʽ ʛʨʫʧʠ: ʽʟʦʪʨʦʧʥʽ ʽ ʘʥʽʟʦʪʨʦʧʥʽ. 

ɯʟʦʪʨʦʧʥʠʤʠ ʥʘʟʠʚʘʶʪʴ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʫ ʚʩʽʭ 

ʥʘʧʨʷʤʢʘʭ. ɼʦ ʯʠʩʣʘ ʽʟʦʪʨʦʧʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʠʩʧʝʨʩʥʦ-ʟʤʽʮʥʝʥʽ ʽ ʭʘʦʪʠʯʥʦ 

ʘʨʤʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ. ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʟʤʽʮʥʶʶʯʽ ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 

ʨʽʚʥʦʦʩʥʫ ʬʦʨʤʫ, ʚ ʜʨʫʛʦʤʫ ʟʤʽʮʥʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʨʦʪʢʠʤʠ (ʜʠʩʢʨʝʪʥʠʤʠ) 

ʯʘʩʪʠʥʢʘʤʠ ʛʦʣʯʘʪʦʾ ʬʦʨʤʠ, ʭʘʦʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʚ ʧʨʦʩʪʦʨʽ.  

ɸʥʽʟʦʪʨʦʧʥʠʤʠ ʥʘʟʠʚʘʶʪʴ ʤʘʪʝʨʽʘʣʠ, ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʥʘʧʨʷʤʫ. ɼʦ ʪʘʢʠʭ ʂʄ ʚʽʜʥʦʩʷʪʴ ʤʘʪʝʨʽʘʣʠ, ʚʦʣʦʢʥʘ ʷʢʠʭ ʦʨʽʻʥʪʦʚʘʥʽ ʚ ʧʝʚʥʠʭ 

ʥʘʧʨʷʤʘʭ ï ʦʜʥʦʥʘʧʨʘʚʣʝʥʽ, ʰʘʨʫʚʘʪʽ ʽ ʪʨʴʦʭʤʽʨʥʦʘʨʤʦʚʘʥʽ. ɸʥʽʟʦʪʨʦʧʽʷ ʂʄ 

ʢʦʥʩʪʨʫʢʮʽʡʥʘ: ʾʾ ʩʧʝʮʽʘʣʴʥʦ ʟʘʢʣʘʜʘʶʪʴ ʚ ʂʄ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥ ̔ʢʦʥʩʪʨʫʢʮʽʾ, ʜʝ 

ʚʦʥʘ ʥʘʡʙʽʣʴʰ ʙʘʞʘʥʘ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʪʘʢʦʾ ʘʥʽʟʦʪʨʦʧʽʾ ʽʩʥʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʘ ʘʥʽʟʦʪʨʦʧʽʷ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ 

ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʤʝʪʘʣʽʚ), ʽ ʬʽʟʠʯʥʘ ʘʥʽʟʦʪʨʦʧʽʷ, 

ʚʣʘʩʪʠʚʘ ʢʨʠʩʪʘʣʘʤ ʫ ʟʚ'ʷʟʢʫ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʫʜʦʚʠ ʾʭ ʢʨʠʩʪʘʣʽʯʥʠʭ ˇʨʘʪʦʢ.   

ɺ ʪʝʭʥʽʮʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʥʽʟʦʪʨʦʧʥʽ ʂʄ ʟ ʧʝʚʥʦʶ 

ʩʠʤʝʪʨʽʻʶ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʾʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʤʘʪʝʨʽʘʣ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʷʢ ʜʝʷʢʝ ʩʫʮʽʣʴʥʝ ʦʜʥʦʨʽʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ 

ʽʜʝʘʣʽʟʫʻʪʴʩʷ, ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʩʠʤʝʪʨʽʻʶ ʙʫʜʦʚʠ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʽ ʦʨʽʻʥʪʦʚʘʥʽ ʂʄ ʚʜʘʻʪʴʩʷ ʧʨʝʜʩʪʘʚʠʪʠ 

ʷʢ ʦʨʪʦʪʨʦʧʥʽ ʘʙʦ ʷʢ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ ʽʟʦʪʨʦʧʥʽ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʨʪʦʪʨʦʧʥʠʤʠ (ʦʨʪʦʛʦʥʘʣʴʥʦ ʘʥʽʟʦʪʨʦʧʥʠʤʠ) ʥʘʟʠʚʘʶʪʴ ʤʘʪʝʨʽʘʣʠ, ʱʦ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʢʦʞʥʦʤʫ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʦʙ'ʻʤʽ ʪʨʴʦʭ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʧʣʦʱʠʥ ʩʠʤʝʪʨʽʾ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɼʦ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʂʄ, ʘʨʤʦʚʘʥʽ ʚʦʣʦʢʥʘʤʠ ʟ ʧʦʜʦʚʞʥʴʦ-ʧʦʧʝʨʝʯʥʠʤ ʫʢʣʘʜʘʥʥʷʤ (ʨʠʩ. 

2.4), ʘ ʪʘʢʦʞ ʰʘʨʫʚʘʪʽ ʂʄ, ʘʨʤʦʚʘʥʽ ʚ ʜʚʦʭ ʥʝʦʨʪʦʛʦʥʘʣʴʥʠʭ ʥʘʧʨʷʤʘʭ x1ô  ̔x2ô, 

ʧʽʜ ʢʫʪʦʤ 2ɔ (ʨʠʩ. 2.5) ʟ ʧʨʘʚʠʣʴʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʰʘʨʽʚ. 

 

ʈʠʩ. 2.4. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʦʨʪʦʪʨʦʧʥʦʛʦ ʂʄ ʟ 

ʧʦʟʜʦʚʞʥʴʦ-ʧʦʧʝʨʝʯʥʠʤ ʫʢʣʘʜʘʥʥʷʤ ʚʦʣʦʢʦʥ 

ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʧʣʦʱʠʥʘʤʠ ʩʠʤʝʪʨʽʾ ʙʫʜʫʪʴ ʩʝʨʝʜʠʥʥʘ ʧʣʦʱʠʥʘ 

ʣʠʩʪʘ ʽ ʜʚʽ ʧʣʦʱʠʥʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʥʝʾ ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ 

ʙʽʩʝʢʪʨʠʩʠ ʭ1 ʪʘ ʭ2 ʢʫʪʽʚ 2ɔ  ̔ɓ. 

 

ʈʠʩ. 2.5. ʅʘʧʨʷʤʠ ʦʩʝʡ ʘʨʤʫʚʘʥʥʷ ʚ ʦʨʪʦʪʨʦʧʥʠʭ ʂʄ ʟ ʥʝʦʨʪʦʛʦʥʘʣʴʥʠʤ 

ʫʢʣʘʜʘʥʥʷʤ ʚʦʣʦʢʦʥ 

  ɿʚʘʞʘʶʯʠ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʦʣʝʛʰʝʥʥʷ 

ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʫ ʦʙʨʦʙʣʝʥʥʷ, ʫ ʨʦʙʦʪʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʚʟʷʪʠ ʦʨʪʦʛʦʥʘʣʴʥʦ-
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ʘʥʽʟʦʪʨʦʧʥʠʡ (ʦʨʪʦʪʨʦʧʥʠʡ) ʚʫʛʣʝʧʣʘʩʪʠʢ ʟ ʧʝʨʝʭʨʝʩʥʠʤ ʘʨʤʫʚʘʥʥʷʤ ʧʽʜ ʢʫʪʦʤ 

ɓ=90Ü, ʫ ʷʢʦʤʫ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʠʢʣʘʜʮʽ ʰʘʨʽʚ ʫʪʚʦʨʶʻʪʴʩʷ 

ʧʠʣʦʧʦʜʽʙʥʘ ʩʪʨʫʞʢʘ. 

2.4. ʂʦʥʩʪʨʫʢʮʽʷ ʩʚʝʨʜʣʘ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ.  

ɺʠʧʨʦʙʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʚʝʨʜʝʣ (ʩʪʘʥʜʘʨʪʥʝ, 

ʜʚʦʭʩʪʫʧʽʥʯʘʪʝ, ʪʨʴʦʭʧʝʨʝ), ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʜʥʦʥʘʧʨʷʤʣʝʥʦʛʦ ʦʙʝʨʪʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʧʦʢʘʟʘʣʠ ʾʭʥʶ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤʫ ʦʙʨʦʙʣʝʥʥʽ, ʪʘʢ 

ʷʢ ʨʽʟʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʽʥʩʪʨʫʤʝʥʪʘ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. 

ʊʦʤʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ 

ʦʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʻ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽ ʾʩʚʝʨʜʣʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʶʚʘʪʠ ʨʽʟʘʥʥʷ ʫ ʜʚʦʭ ʥʘʧʨʷʤʘʭ.  

ɿʘʜʘʯʝʶ ʽʥʩʪʨʫʤʝʥʪʫ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʫ ʇʂʄ ʟʘ 

ʨʘʭʫʥʦʢ ʨʝʚʝʨʩʠʚʥʦʛʦ (ʜʚʦʥʘʧʨʷʤʣʝʥʦʛʦ) ʩʚʝʨʜʣʽʥʥʷ (ʉʚʝʨʜʣʦ ʜʣʷ ʦʩʮʠʣʶʶʯʦʾ 

ʦʙʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʧʘʪ. ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 90542  

ʋʢʨʘʾʥʘ: ʄʇʂ-2013 G01L 3/18 B23B 41/16 B29L 9/00 / ʆ.ɺ. ɻʣʦʙʘ, ɯ.ʆ. ɹʫʣʘʭ, - 

ˉ u 2014 00845 ʟʘʷʚʣ. 30.01.2014; ʦʧʫʙʣ. 26.05.2014, ɹʶʣ. ˉ10/2014) [140]. 

ʉʫʪʥʽʩʪʴ ʨʦʙʦʪʠ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʷʩʥʶʻʪʴʩʷ ʢʨʝʩʣʝʥʥʷʤ, ʜʝ ʥʘ ʨʠʩ. 2.6 

ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʽʥʩʪʨʫʤʝʥʪʫ, ʥʘ ʨʠʩ. 2.7 - ʤʦʜʝʣʴ ʩʚʝʨʜʣʘ. 

ɯʥʩʪʨʫʤʝʥʪ ʨʠʩ. 2.6 ʤʽʩʪʠʪʴ ʛʦʣʦʚʥʫ ʨʽʟʘʣʴʥʫ ʢʨʦʤʢʫ 1, ʜʦʧʦʤʽʞʥʫ 

ʨʽʟʘʣʴʥʫ ʢʨʦʤʢʫ 2, ʷʢʘ ʽʤʽʪʫʻ ʨʦʙʦʪʫ ʨʦʟʛʦʨʪʢʠ, ʨʦʙʦʯʫ ʯʘʩʪʠʥʫ 3 ʟ ʧʨʷʤʠʤʠ 

ʩʪʨʫʞʢʦʚʠʤʠ ʢʘʥʘʚʢʘʤʠ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʟʚʦʨʦʪʥʦʾ ʢʦʥʫʩʥʦʩʪʽ, ʰʠʡʢʫ 4,  

ʮʠʣʽʥʜʨʠʯʥʠʡ ʭʚʦʩʪʦʚʠʢ 5 (ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʚʦʩʪʦʚʦʾ ʯʘʩʪʠʥʠ, ʚʠʢʦʥʘʥʦʾ 

ʧʦ ʢʦʥʫʩʫ ʄʦʨʟʝ).  

ɺʽʜʩʫʪʥʽʩʪʴ ʟʚʦʨʦʪʥʦʾ ʢʦʥʫʩʥʦʩʪʽ ʻ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʩʚʝʨʜʣʘ ʪʦʤʫ, 

ʱʦ ʜʦʧʦʤʽʞʥʽ ʙʽʯʥʽ ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʨʦʟʛʦʨʪʢʠ (ʤʽʥʽʤʘʣʴʥʘ 

ʢʦʥʫʩʥʽʩʪʴ ʨʦʟʛʦʨʪʢʠ 1:50 - ɼʉʊʋ 6312-52). ʅʘʷʚʥʽʩʪʴ ʟʚʦʨʦʪʥʦʾ ʢʦʥʫʩʥʦʩʪʽ, ʱʦ 

ʧʝʨʝʚʠʱʫʻ ʤʽʥʽʤʘʣʴʥʫ ʢʦʥʫʩʥʽʩʪʴ ʨʦʟʛʦʨʪʢʠ, ʨʦʙʠʪʴ ʥʝʤʦʞʣʠʚʦʶ ʨʦʙʦʪʫ 

ʩʚʝʨʜʣʘ ʷʢ ʨʦʟʛʦʨʪʢʠ ʧʨʠ ʧʝʨʝʪʦʯʫʚʘʥʥʽ. 
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ʈʠʩ. 2.6. ʉʭʝʤʘ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʜʣʷ ʦʙʨʦʙʢʠ ʇʂʄ 

  

ʈʠʩ. 2.7. 3D ʤʦʜʝʣʴ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʚʝʨʜʝʣ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʚʫʛʣʝ- ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʩʚʝʨʜʣʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʟʘ 

ʨʘʭʫʥʦʢ ʤʝʥʰʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʽʟʘʣʴʥʫ ʢʨʦʤʢʫ, ʟʤʝʥʰʠʪʠ ʥʘʛʨʽʚʘʥʥʷ, ʟʘ 

ʨʘʭʫʥʦʢ ʤʘʣʦʾ ʜʠʩʧʝʨʩʥʦʩʪʽ ʩʪʨʫʞʢʠ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʥʠʟʠʪʠ ʽʤʦʚʽʨʥʽʩʪʴ 

ʧʦʷʚʠ ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ.  

ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʚʝʨʜʝʣ ʦʙʠʨʘʶʪʴ ʥʘ ʦʩʥʦʚʽ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦ ʦʙʨʦʙʣʝʥʥʷ ʇʂʄ. ʋ ʪʘʙʣʠʮʽ 2.1 ʥʘʚʝʜʝʥʽ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʇʂʄ ʧʘʨʘʤʝʪʨʠ ʽʥʩʪʨʫʤʝʥʪʫ.  

ʊʘʙʣʠʮʷ 2.1  

ɻʝʦʤʝʪʨʠʯʥ ̔ʧʘʨʘʤʝʪʨʠ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʝʣ 

ʆʙʨʦʙʣʶʚʘʣʴʥʠʡ 
ʤʘʪʝʨʽʘʣ 

ʄʘʪʝʨʽʘʣ 
ʨʽʟʘʣʴʥʦʾ 
ʯʘʩʪʠʥʠ 
ʩʚʝʨʜʣʘ 

ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʚʝʨʜʣʘ,Á 

2 ű ɔ Ŭ 

ʉʢʣʦʧʣʘʩʪʠʢ 

ʈ6ʄɿ, ʈ6ʄ5, 
ʈ12, ʪʘ ʽʥ. 

100-110 10-15 10-20 

ɺʂɿ, ɺʂɿ-ʄ, 
ɺʂ4, ʪʘ ʽʥ. 

100-110 10 10-20 

ɺʫʛʣʝʧʣʘʩʪʠʢ 

ʈ6ʄɿ, ʈ6ʄ5, 
ʈ12, ʈ18 

90...130 10...15 10...20 

ɺʂɿ, ɺʂɿ-ʄ, 

ɺʂ6-ʄ, ɺʂ8 
90...120 10 15...20 
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ʅʘ ʨʠʩʫʥʢʫ 2.8 ʧʦʜʘʥʠʡ ʝʣʝʤʝʥʪ ʢʨʝʩʣʝʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʩʚʝʨʜʣʘ, ʥʘ ʷʢʦʤʫ ʚʢʘʟʘʥʽ ʚʝʣʠʯʠʥʠ ʢʫʪʽʚ Ŭ, ɔ ʪʘ 2ű. 

 ʇʝʨʝʜʥʽʡ ʢʫʪ ɔ . ʇʝʨʝʜʥʽʡ ʢʫʪ ʥʝ ʨʦʙʠʪʴ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʽ ʥʘ ʦʜʠʥ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ, ʪʦʤʫ ʧʨʠ ʚʠʙʦʨʽ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʢʝʨʫʚʘʪʠʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʫʪʘ ʟʘʛʦʩʪʨʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʫʤʦʚ 

ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʨʽʞʫʯʦʛʦ ʢʣʠʥʘ. 

ɿʘʜʥʽʡ ʢʫʪ Ŭ. ɺʧʣʠʚ ʟʘʜʥʴʦʛʦ ʢʫʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʧʨʫʞʥʠʤ 

ʚʽʜʥʦʚʣʝʥʥʷʤ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [134,139], ʧʨʠʯʦʤʫ ʽʟ ʟʤʽʥʦʶ ʚʝʣʠʯʠʥʠ 

ʟʘʜʥʴʦʛʦ ʢʫʪʘ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʟʤʽʥʶʶʪʴʩʷ ʨʘʜʽʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʽʥʠ ʥʦʨʤʘʣʴʥʦʾ ʩʠʣʠ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ (ʟʙʽʣʴʰʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʧʣʦʱʽ 

ʢʦʥʪʘʢʪʫ ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ). ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʥʘʧʨʫʛ ůy ʽ 

ʟʙʽʣʴʰʝʥʥʶ ʛʣʠʙʠʥʠ ʪʨʽʱʠʥ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚʟʜʦʚʞ ʚʦʣʦʢʥʘ. 

 

ʈʠʩ. 2.8. ʂʨʝʩʣʝʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ɿʙʽʣʴʰʝʥʥʷ ʟʘʜʥʴʦʛʦ ʢʫʪʘ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʧʨʠ ʨʽʟʘʥʥʽ 

ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʩʠʣ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ, ʦʜʥʘʢ ʦʜʥʦʯʘʩʥʦ ʟ ʮʠʤ 

ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ ʟʘʛʦʩʪʨʝʥʥʷ. 
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ɿʘʜʥʽʡ ʢʫʪ ʙʫʚ ʦʙʨʘʥʠʡ 10Á, ʪʘʢ ʷʢ ʚʽʥ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ 

ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 

ɿʘ ʜʘʥʠʤʠ [17,32,65,7,144] ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʦʪʚʦʨʫ ʤʘʻ ʛʦʣʦʚʥʠʡ 

ʢʫʪ ʚ ʧʣʘʥʽ ű. ɺʠʙʽʨ ʛʦʣʦʚʥʦʛʦ ʢʫʪʘ ʚ ʧʣʘʥʽ ʟʫʤʦʚʣʶʻʪʴʩʷ ʚʠʜʦʤ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʤʧʦʟʠʪʫ. ʋ ʨʦʙʦʪʽ ʙʫʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʝʨʝʚʽʨʠʪʠ, 

ʯʠ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʢʫʪ 2ű, ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʣʷ ʩʪʘʥʜʘʨʪʥʠʭ ʩʚʝʨʜʝʣ, ʜʣʷ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ. ʊʦʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʛʝʦʤʝʪʨʽʾ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ 3 

ʩʚʝʨʜʣʘ ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʢʫʪʘʤʠ 2ű, ʘ ʩʘʤʝ 110Á, 120Á, 130Á. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʦʣʦʚʥʦʛʦ ʢʫʪʘ ʚ ʧʣʘʥʽ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʰʠʨʠʥʠ 

ʜʦ ʪʦʚʱʠʥʠ ʟʨʽʟʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʢʣʘʜʦʚʦʾ - Pz.  

ʊʘʢ ʷʢ ʢʫʪ ʚ ʧʣʘʥʽ ʯʠʥʠʪʴ ʚʧʣʠʚ ʥʘ ʩʢʣʘʜʦʚʫ ʦʩʴʦʚʦʾ ʩʠʣʠ Pz, ʪʦ ʩʪʦʾʪʴ 

ʟʘʜʘʯʘ ʦʙʨʘʪʠ ʪʘʢʽ ʢʫʪʠ 2ű, ʷʢʽ ʙ ʧʦʢʘʟʘʣʠ ʟʤʝʥʰʝʥʥʷ Pz. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ Pz ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʚʫʛʣʝ- ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʽʚ. ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʦʾ  Pz ʥʝʦʙʭʽʜʥʦ ʧʦʨʽʚʥʷʪʠ ʟ 

ʚʝʣʠʯʠʥʦʶ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ, ʦʪʨʠʤʘʥʦʶ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʦ ʟ ʦʙʨʘʥʠʤʠ ʢʫʪʘʤʠ 2ű ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʫ 

ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʘʭ. 

 

2.5. ʈʦʟʨʘʭʫʥʦʢ ʩʠʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ. 

ʉʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʩʚʝʨʜʣʦ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʨʦʙʦʪʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʴʦʚʦʶ ʩʠʣʦ  ʁ ʈ0 (ʩʠʣʽ ʧʦʜʘʯʽ), ʪʘ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʄʩ 

(ʤʦʤʝʥʪʫ ʦʧʦʨʫ). ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ [144], ʫ ʷʢʠʭ ʧʦʜʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦ ʚʠʟʥʘʯʝʥʥʶ 

ʟʘʣʝʞʥʦʩʪʝʡ ʜʣʷ ʈ0 ʪʘ ʄʩ ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ q=0,05, ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥ ̔

ʨʦʟʨʘʭʫʥʢʦʚ ̔ʟʘʣʝʞʥʦʩʪ ̔ʜʣʷ ʦʩʴʦʚʦ ʾʩʠʣʠ ʈ0: 

pppphp

p

yx

p

KKKKK

KSDCP pp ,00
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ʂʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʠʧʫ ʚʫʛʣʝʧʣʘʩʪʠʢ ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.2 [144]. 

ʊʘʙʣʠʮʷ 2.2 

 ʂʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʩʴʦʚʦʾ ʩʠʣʠ ʜʣʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʘ 

ʄʘʪʝʨʽʘʣ CP 
D, 

ʤʤ 
xP yP S0, ʤʤ/ʦʙ 

KPh 

(ʧʨʠ 

h=0) 

KPű KPŬ KPɔ 

ɺʫʛʣʝʧʣʘʩʪʠʢ 79,8 8 1,02 0,85 0,08-0,62 1 1,4 1,15 1 

ʉʢʣʦʧʣʘʩʪʠʢ 83,4 8 1,03 0,81 0,08-0,62 1 1,4 1,15 1 

ɼʣʷ ʜʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʦʩʴʦʚʦʾ ʩʠʣʠ ʧʨʠ ʚ ʜʽʘʧʘʟʦʥʽ 

ʟʥʘʯʝʥʴ ʧʦʜʘʯʽ S0=0,08 - 0,62 ʤʤ/ʦʙ  ʜʣʷ ʚʫʛʣʝʧʣʘʩʪʠʢʘ (ɺ) ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʘ (ʉ) 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.3 ʪʘ ʥʘ ʨʠʩ. 2.9. 

ʊʘʙʣʠʮʷ 2.3  

ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʦʩʴʦʚʦʾ ʩʠʣʠ ʧʨʠ ʟʤʽʥʽ ʧʦʜʘʯʽ 

 D=6 mm D=8 mm D=10 mm D=12 mm 

S ɺ ʉ ɺ ʉ ɺ ʉ ɺ ʉ 

0,08 93,36 109,9 125,2 147,8 157,2 185,99 189,33 224,41 

0,18 186 211,96 249,43 285,06 313,19 358,72 377,20 432,832 

0,28 270,79 303,17 363,13 407,73 455,94 513,08 549,13 619,0798 

0,38 351,04 388,25 470,76 522,15 591,08 657,07 711,88 792,8177 

0,48 428,15 469,13 574,16 630,93 720,9 793,95 868,25 957,9746 

0,58 502,87 546,84 674,36 735,45 846,72 925,48 1019,78 1116,671 

0,62 532,2 577,2 713,7 776,27 896,11 976,85 1079,26 1178,653 

 

ʘ ʙ 

ʈʠʩ. 2.9. ɻʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʩʴʦʚʦʾ ʩʠʣʠ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʦʜʘʯʽ ʜʣʷ ʨʽʟʥʦʛʦ 

ʜʽʘʤʝʪʨʘ ʽʥʩʪʨʫʤʝʥʪʫ (ʘ - ʚʫʛʣʝʧʣʘʩʪʠʢ, ʙ - ʩʢʣʦʧʣʘʩʪʠʢ) 
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ʅʘʩʪʫʧʥʠʤ ʟʘʚʜʘʥʥʷʤ ʙʫʣʦ ʚʩʪʘʥʦʚʠʪʴ ʟʘʣʝʞʥʽʩʪʴ ʦʩʴʦʚʦʾ ʩʠʣʠ ʚʽʜ ʢʫʪʘ ʚ 

ʧʣʘʥʽ. ɼʣʷ ʮʴʦʛʦ ʟʤʽʥʶʚʘʚʩʷ ʢʦʝʬʽʮʽʻʥʪ Kpű (90Ü ï 0,75; 100Ü ï 1; 110Ü ï 1,4; 120Ü 

ï 2). ɼʦʩʣʽʜʞʫʚʘʣʘʩʷ ʟʘʣʝʞʥʽʩʪʴ P0=f(2ű) ʧʨʠ ʟʤʽʥʽ ʜʽʘʤʝʪʨʘ ʩʚʝʨʜʣʘ ʪʘ ʧʦʜʘʯʽ ʟ 

ʤʝʪʦʶ ʧʝʨʝʚʽʨʠʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʮʠʭ ʚʝʣʠʯʠʥ ʥʘ ʦʩʴʦʚʫ ʩʠʣʫ (ʨʠʩ. 2.10, ɺ ï 

ʚʫʛʣʝʧʣʘʩʪʠʢ, ʉ ï ʩʢʣʦʧʣʘʩʪʠʢ). 

 

ʘ ʙ 

ʈʠʩ. 2.10. ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʦʩʴʦʚʦʾ ʩʠʣʠ ʚʽʜ ʢʫʪʘ ʚ ʧʣʘʥʽ ʧʨʠ ʟʤʽʥʽ ʜʽʘʤʝʪʨʘ 

ʩʚʝʨʜʣʘ ʽ ʧʦʜʘʯʽ (ʘ ï ʧʨʠ ʟʤʽʥʽ ʜʽʘʤʝʪʨʘ, ʙ ï ʧʨʠ ʟʤʽʥʽ ʧʦʜʘʯʽ) 

ɿ ʛʨʘʬʽʢʽʚ ʨʠʩ. 2.10 ʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʫʪʘ ʚ ʧʣʘʥʽ ʦʩʴʦʚʘ ʩʠʣʘ 

ʟʨʦʩʪʘʻ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʽʥʩʪʨʫʤʝʥʪʫ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʫ 

ʦʩʴʦʚʦʾ ʩʠʣʠ, ʥʽʞ ʧʽʜʚʠʱʝʥʥʷ ʧʦʜʘʯʽ. ʆʪʞʝ, ʛʦʣʦʚʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ ʯʠʥʠʪʴ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʦʩʴʦʚʫ ʩʠʣʫ. ʅʘ ʦʩʥʦʚʽ ʜʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʚʝʨʜʝʣ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ 

ʚʟʷʪʘ ʟʤʽʥʘ ʛʦʣʦʚʥʦʛʦ ʢʫʪʘ ʚ ʧʣʘʥʽ ʧʨʠ ʥʝʟʤʽʥʥʠʭ ʧʝʨʝʜʥʴʦʤʫ ʪʘ ʟʘʜʥʴʦʤʫ 

ʢʫʪʘʭ.  

ʅʘʩʪʫʧʥʦʶ ʟʘʜʘʯʝʶ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʩʚʝʨʜʣʽʥʥʷ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ 

ʦʙʠʨʘʪʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʝʧʝʥʶ ʚʧʣʠʚʫ ʢʫʪʘ ʚ ʧʣʘʥʽ. 

ɺʝʣʠʯʠʥʫ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʦʩʦʙʣʠʚʦ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ, ʢʦʣʠ 

ʡʜʝʪʴʩʷ ʧʨʦ ʧʨʫʞʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

ʂʨʫʪʥʠʡ ʤʦʤʝʥʪ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ [134,144]: 

mhmm

m

yx
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KKK

KsDCM mm ,
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ʋ ʪʘʙʣʠʮʽ 2.4. ʥʘʚʝʜʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ, ʚʟʷʪʽ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ (ʊʘʙʣ. 2.4):  

ʊʘʙʣʠʮʷ 2.4  

ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʚʫʛʣʝ- ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʘ 

ʄʘʪʝʨʽʘʣ Cm D, ʤʤ xm ym S, ʤʤ/ʦʙ 
Khm 

(h=0) 
Kűm 

ɺʫʛʣʝʧʣʘʩʪʠʢ 0,198 8 1,55 0,97 0,08-0,62 1 0,97 

ʉʢʣʦʧʣʘʩʪʠʢ 0,21 8 1,66 0,99 0,08-0,62 1 0,97 

ʅʘ ʨʠʩʫʥʢʘʭ 2.11 ʪʘ 2.12 ʇʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʚʽʜ ʢʫʪʘ 

ʚ ʧʣʘʥʽ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʜʽʘʤʝʪʨʽ ʩʚʝʨʜʣʘ (D=8ʤʤ) ʪʘ ʚʽʜ ʜʽʘʤʝʪʨʘ ʽʥʩʪʨʫʤʝʥʪʫ 

ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʧʦʜʘʯʽ (S=0,5 ʤʤ/ʦʙ).  

  

ʈʠʩ. 2.11. ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʄ=f(2ű) ʜʣʷ ʚʫʛʣʝʧʣʘʩʪʠʢʘ (S=0,08 

ʤʤ/ʦʙ, D=8 ʤʤ) 

ʈʠʩ. 2.12. ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʄ=f(D) 

ʜʣʷ ʩʢʣʦʧʣʘʩʪʠʢʘ ʪʘ ʚʫʛʣʝʧʣʘʩʪʠʢʘ 

(S=0,5 ʤʤ/ʦʙ, D=5-12 ʤʤ) 

ɿ ʛʨʘʬʽʢʽʚ ʚʠʜʥʦ, ʱʦ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʣʷ ʩʢʣʦʧʣʘʩʪʠʢʘ ʙʽʣʴʰʝ, ʥʽʞ ʜʣʷ 

ʚʫʛʣʝʧʣʘʩʪʠʢʘ ʧʨʠ ʦʜʘʢʦʚʽʡ ʧʦʜʘʯʽ ʽʥʩʪʨʫʤʝʥʪʘ. ʎʝ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʚʠʙʦʨʽ ʧʘʨʘʤʝʪʨʽʚ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʩʢʣʦʧʣʘʩʪʠʢʽʚ.  

ɺʧʣʠʚ ʢʫʪʘ ʚ ʧʣʘʥʽ ʥʘ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʤʝʥʰ ʚʠʨʘʞʝʥʠʡ, ʥʽʞ ʜʣʷ ʦʩʴʦʚʦʾ 

ʩʠʣʠ. ʊʦʤʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ ʚʘʞʣʠʚʠʡ ʧʘʨʘʤʝʪʨ ʧʨʠʡʥʷʪʦ 

ʦʩʴʦʚʫ ʩʠʣʫ. 

2.6. ʇʨʠʩʪʨʽʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʧʦʩʦʙʫ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ. 

ɼʦ ʤʦʞʣʠʚʠʭ ʤʝʪʦʜʽʚ ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʟʦʢʨʝʤʘ: 
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1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʮʝʥʪʨʠʢʘ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʣʠʚʘʣʴʥʦʛʦ ʨʫʭʫ ʚ 

ʦʙʝʨʪʘʣʴʥʠʡ [126];  

2. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʤʝʪʦʜʠ ʨʝʚʝʨʩʫʚʘʥʥʷ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ 

ʜʚʠʛʫʥʽʚ), ʟʦʢʨʝʤʘ ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʝʚʝʨʩʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʥʘ ʦʩʥʦʚʽ ʟʤʽʥʠ 

ʧʦʣʷʨʥʦʩʪʽ ʦʙʤʦʪʦʢ ʟʙʫʜʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʟʫʙʯʘʩʪʠʭ 

ʧʝʨʝʜʘʯ ʪʦʱʦ. ʅʝʜʦʣʽʢʦʤ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʻ 

ʛʘʙʘʨʠʪʥʽʩʪʴ ʫʩʪʘʥʦʚʦʢ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʾʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʫʙʯʘʪʠʭ ʧʝʨʝʜʘʯ (ʤʝʭʘʥʽʯʥʠʡ ʤʝʪʦʜ ʨʝʚʝʨʩʫʚʘʥʥʷ), ʘ 

ʩʘʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʡʢʦʚʦʾ ʧʝʨʝʜʘʯʽ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʚ 

ʦʙʝʨʪʘʣʴʥʠʡ.  

ɼʣʷ ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ ʚ ʨʦʙʦʪʽ ʙʫʣʦ ʦʙʨʘʥʦ 

ʤʝʭʘʥʽʯʥʠʡ ʤʝʪʦʜ ʨʝʚʝʨʩʫʚʘʥʥʷ ʫ ʟʚô̫ ʟʢʫ ʟ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʟʤʽʥʠ ʛʘʙʘʨʠʪʽʚ ʧʨʠʩʪʨʦʶ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʦ 

ʜʠʩʧʝʨʩʥʘ ʩʪʨʫʢʪʫʨʘ ʩʪʨʫʞʢʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʨʦʟʨʦʙʠʪʠ ʧʨʠʩʪʨʽʡ, ʟʘʙʝʟʧʝʯʫ ̒

ʜʚʦʥʘʧʨʷʤʣʝʥʝ ʩʚʝʨʜʣʽʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. (ʇʨʠʩʪʨʽʡ ʜʣʷ ʦʩʮʠʣʶʶʯʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʧʘʪʝʥʪ ʥʘ ʚʠʥʘʭʽʜ 106463 ʋʢʨʘʾʥʘ: ʄʇʂ-

2013 G01L 3/18 B23B 41/16 B29L 9/00 / ʆ.ɺ. ɻʣʦʙʘ, ɯ.ʆ. ɹʫʣʘʭ, - ˉ ʘ 2014 00844 

ʟʘʷʚʣ. 30.01.2014; ʦʧʫʙʣ. 26.08.2014, ɹʶʣ. ˉ16/2014.) [131]. 

ʈʝʚʝʨʩʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʫʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʚ ʧʨʠʩʪʨʦʾ ʥʘʷʚʥʘ ʧʘʨʘ: 

ʨʫʭʦʤʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʪʘ ʨʫʭʦʤʘ ʟʫʙʯʘʩʪʘ ʨʝʡʢʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʚʦʥʘʧʨʷʤʣʝʥʠʡ 

ʨʫʭ ʩʚʝʨʜʣʘ. ɺʥʘʩʣʽʜʦʢ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʩʪʨʦʶ ʧʽʜʚʠʱʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʇʂʄ ʪʘ ʷʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʦʪʚʦʨʽʚ. 

ʉʫʪʥʽʩʪʴ ʧʨʠʩʪʨʦʶ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘ ʨʠʩ. 2.13, ʜʝ ʥʘʚʝʜʝʥʘ ʟʘʛʘʣʴʥʘ ʩʭʝʤʘ 

ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ.  

ʇʨʠʩʪʨʽʡ  ʨʠʩ. 2.13 ʤʽʩʪʠʪʴ ʢʦʨʧʫʩ 1, ʭʦʤʫʪ 2, ʧʦʩʘʜʦʯʥʝ ʤʽʩʮʝ ʜʣʷ 

ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ 3, ʧʦʩʘʜʦʯʥʝ ʛʥʽʟʜʦ ʜʣʷ ʢʦʥʫʩʘ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ 4,  

ʧʽʜʰʠʧʥʠʢʠ 5, ʚʦʜʽʣʦ 6, ʧʽʜʰʠʧʥʠʢʠ 7, ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 8, ʟʫʙʯʘʩʪʠʡ ʚʽʥʝʮʴ 9, 

ʢʫʣʘʯʦʢ 10, ʟʘʧʨʝʩʦʚʘʥʠʡ ʚ ʦʪʚʽʨ ʚʦʜʽʣʘ 6, ʰʪʠʬʪ 11 ʜʣʷ ʧʨʠʚʦʜʫ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 

12 ʚ ʨʫʭ, ʙʨʦʥʟʦʚʫ ʚʪʫʣʢʫ 13 ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʦʧʦʨʫ, ʢʦʣʝʩʦ-ʰʧʠʥʜʝʣʴ 14, 
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ʧʽʜʰʠʧʥʠʢʠ 15, ʧʘʪʨʦʥ 16, ʩʚʝʨʜʣʦ 17, ʢʨʠʰʢʘ 18.  

 

ʈʠʩ. 2.13. ʉʭʝʤʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ  

ʈʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ.   

ʇʨʠʩʪʨʽʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʘ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ ʧʽʥʦʣʽ ʰʧʠʥʜʝʣ ʁ

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʚʝʨʜʣʠʣʴʥʦʛʦ  ʚʝʨʩʪʘʪʘ  ʟʘ ʨʘʭʫʥʦʢ ʭʦʤʫʪʘ 2 (ʨʠʩ. 2.13) ʪʘ 

ʧʦʩʘʜʦʯʥʦʾ ʧʦʚʝʨʭʥʽ  3 ʫ ʧʦʩʘʜʦʯʥʝ ʛʥʽʟʜʦ 4. ʆʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʧʨʠ ʚʤʠʢʘʥʥʽ 

ʚʝʨʩʪʘʪʘ ʧʨʠʚʦʜʠʪʴ ʚ ʨʫʭ ʚʦʜʽʣʦ (ʤʘʭʦʚʠʢ) 6, ʷʢʝ ʧʦʻʜʥʘʥʝ ʟ ʨʫʭʦʤʠʤ ʟʫʙʯʘʩʪʠʤ 

ʢʦʣʝʩʦʤ 8. ʎʝ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʙʘʟʫʚʘʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʨʫʭʫ ʚʜ̔ ʰʧʠʥʜʝʣʷ 

ʚʝʨʩʪʘʪʘ.  

ɿʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʨʫʭʘʻʪʴʩʷ ʚʟʜʦʚʞ ʟʫʙʯʘʩʪʦʛʦ ʚʽʥʮʷ 9, ʪʘ ʟʘ ʨʘʭʫʥʦʢ ʢʫʣʘʯʢʘ 

10, ʱʦ ʟʘʧʨʝʩʦʚʘʥʠʡ ʫ ʦʪʚʽʨ ʚʦʜʽʣʘ 6 ʪʘ ʰʪʠʬʪʘ 11, ʱʦ ʨʫʭʦʤʦ ʧʦʻʜʥʘʥʠʡ ʟ 

ʟʫʙʯʘʩʪʦʶ ʨʝʡʢʦʶ 12, ʧʨʠʚʦʜʠʪʴ ʾʾ ʚ ʨʫʭ. ɿʫʙʯʘʩʪʘ ʨʝʡʢʘ ʚʠʢʦʥʫʻ ʟʚʦʨʦʪʥʦ-
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ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ, ʽ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʫʭʫ ʟʫʙʯʘʪʦʛʦ 

ʢʦʣʝʩʘ-ʰʧʠʥʜʝʣʷ 14 ʪʘ ʩʚʝʨʜʣʘ 17. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʦʧʦʨʫ ʧʨʠ ʨʫʩʽ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 

ʧʝʨʝʜʙʘʯʝʥʘ ʙʨʦʥʟʦʚ ̔ʚʪʫʣʢʠ 13, ʘ ʪʘʢʦʞ ʧʽʜʰʠʧʥʠʢʠ 5, 7 ʪʘ 15.  

ʋ ʨʦʙʦʪʽ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʝʨʝʚʽʨʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, 

ʜʦʟʚʦʣʠʪʠ ʫʥʠʢʥʫʪʠ ʨʦʟʰʘʨʫʚʘʥʥʷ ʪʘ ʨʦʟʣʦʭʤʘʯʫʚʘʥʥʷ ʚʦʣʦʢʦʥ ʤʘʪʝʨʽʘʣʫ ʟʘ 

ʨʘʭʫʥʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ.  

2.6.1. ɿʫʙʯʘʪʽ ʧʝʨʝʜʘʯʽ ʧʨʠʩʪʨʦʶ. 

ʋ ʪʘʙʣʠʮʽ 2.5 ʥʘʚʝʜʝʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʱʦ 

ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ.  

ʉʫʪʴ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʧʦʣʷʛʘʻ ʫ ʥʘʷʚʥʦʩʪʽ 2-ʭ ʪʠʧʽʚ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ.  

ʇʨ̔ʦʨʠʪʝʪ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʫʙʯʘʪʠʭ ʧʝʨʝʜʘʯ ʙʫʚ ʟʫʤʦʚʣʝʥʠʡ ʾʭ 

ʧʦʟʠʪʠʚʥʠʤʠ ʨʠʩʘʤʠ, ʘ ʩʘʤʝ: ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʰʚʠʜʢʦʩʪʝʡ, ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ ʧʝʨʝʜʘʪʦʯʥʠʭ ʚʽʜʥʦʰʝʥʴ; ʚʠʩʦʢʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ ʪʘ ʤʘʣʽ ʛʘʙʘʨʠʪʠ; ʚʠʩʦʢʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ; ʩʪʘʣʽʩʪʴ 

ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ; ʧʨʦʩʪʦʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʊʘʙʣʠʮʷ 2.5  

ʇʘʨʘʤʝʪʨʠ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʧʨʠʩʪʨʦʶ 

ʅʘʟʚʘ 

ʧʘʨʘʤʝʪʨʘ 
ʌʦʨʤʫʣʘ 

ɿʫʙʯʘʩʪʝ 

ʢʦʣʝʩʦ 

ɿʫʙʯʘʩʪʠʡ 

ʚʽʥʝʮʴ 

ʂʦʣʝʩʦ-

ʰʧʠʥʜʝʣʴ 

ʄʦʜʫʣʴ 

ʢʦʣʝʩʘ 

 

m=p/ˊ 
1,25 1,25 1,25 

ʂʽʣʴʢʽʩʪʴ 

ʟʫʙʽʚ 
z 43 84 20 

ʂʦʝʬʽʮʽʻʥʪ 

ʟʤʽʱʝʥʥʷ 
x 0 0,528 0,4 

ɼʽʣʠʣʴʥʠʡ 

ʜʽʘʤʝʪʨ 
D=mz 53,75 105 25 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.5. 

ʚʝʨʰʠʥ ʟʫʙʽʚ     

ɼʽʘʤʝʪʨ ʟʘʧʘʜʠʥ 

ʟʫʙʽʚ 

d2=D-

2*(c+m) 

 

50,625 108,125 21,875 

ʈʘʜʽʘʣʴʥʠʡ ʟʘʟʦʨ 

ʧʘʨʠ ʚʠʭʽʜʥʠʭ 

ʢʦʥʪʫʨʽʚ 

ʩ = 0,25m 

 
0,3125 0,3125 0,3125 

ɼʽʘʤʝʪʨ 

ʦʩʥʦʚʥʦʛʦ ʢʦʣʘ 

d3 = cos 20Á * 

D 

 

50,5 98,66 23,49 

ʅʘ ʨʠʩʫʥʢʫ 2.14 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʟʯʝʧʣʝʥʥʷ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʽ ʚʽʥʮʷ. ɿʘ ʨʘʭʫʥʦʢ ʤʘʭʦʚʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʨʫʭʫ ʚʽʜ 

ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʜʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʷʢʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʭʦʜʠʪʴ ʚ ʨʫʭ ʧʦ 

ʟʫʙʯʘʩʪʦʤʫ ʚʽʥʮʶ. 

 

 

ʈʠʩ. 2.14.  ʄʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯʽ ʨʫʭʫ ʚʽʜ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʜʦ ʟʫʙʯʘʩʪʦʛʦ 

ʢʦʣʝʩʘ. 

ʅʘ ʨʠʩ. 2.15 ʧʦʢʘʟʘʥʽ ʦʙʠʜʚʘ ʚʠʜʠ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ, ʟʘʩʪʦʩʦʚʘʥʠʭ ʫ 

ʧʨʠʩʪʨʦʾ: ʟʫʙʯʘʩʪʘ ʧʝʨʝʜʘʯʘ ʢʦʣʝʩʦ-ʚʽʥʝʮʴ (ʚʥʫʪʨʽʰʥʷ ʮʠʣʽʥʜʨʠʯʥʘ ʧʝʨʝʜʘʯʘ), 

ʪʘ ʧʝʨʝʜʘʯʘ ʟʫʙʯʘʩʪʘ ʨʝʡʢʘ - ʢʦʣʝʩʦ ʰʧʠʥʜʝʣʴ. 
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ʈʠʩ. 2.15. ɿʫʙʯʘʩʪʽ ʧʝʨʝʜʘʯʽ, ʱʦ ʟʘʩʪʦʩʦʚʘʥʽ ʫ ʧʨʠʩʪʨʦʾ 

ʈʝʡʢʦʚʘ ʟʫʙʯʘʩʪʘ ʧʝʨʝʜʘʯʘ ʟʘʩʪʦʩʦʚʘʥʘ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʚʦʨʦʪʥʦ-

ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʨʝʡʢʠ ʫ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʢʦʣʝʩʘ-ʰʧʠʥʝʜʣʷ, ʱʦ ʽ ʟʘʙʝʟʧʝʯʫʻ  

ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ, ʟʘʢʨʽʧʣʝʥʦʛʦ ʫ ʰʧʠʥʜʝʣʽ. 

ʅʘ ʨʠʩʫʥʢʫ 2.16 ʧʦʢʘʟʘʥʠʡ ʤʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯʽ ʨʫʭʫ ʚʽʜ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 

ʜʦ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ ʾʾ ʫ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ. ʇʝʨʝʜʘʯʘ 

ʨʫʭʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʞʝʣʷ (ʢʫʣʘʯʢʘ) ʯʝʨʝʟ ʰʪʠʬʪ, ʱʦ ʧʦʻʜʥʘʥʠʡ 

ʥʝʨʫʭʦʤʦ ʟ ʨʝʡʢʦʶ.  

 

ʈʠʩ. 2.16. ʄʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯʽ ʨʫʭʫ ʚʽʜ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʜʦ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 
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ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʙʫʣʦ ʥʝʜʦʧʫʱʝʥʥʷ çʤʝʨʪʚʦʾ ʪʦʯʢʠè ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ. 

ʊʦʤʫ ʰʣʷʭʦʤ ʚʠʢʨʝʩʣʶʚʘʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʽʩʩʶ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʪʘ ʚʽʩʩʶ ʟô̒ ʜʥʘʥʥʷ ʢʦʣʝʩʘ ʟ ʨʝʡʢʦʶ ʤʘʻ ʙʫʪʠ ʨʽʚʥʘ l=0,5Dz2 

(ʧʦʣʦʚʠʥʘ ʜʽʣʠʣʴʥʦʛʦ ʜʽʘʤʝʪʨʘ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ). 

ʇʘʨʘʤʝʪʨʠ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ. 

ʂʨʝʩʣʝʥʥʷ ʟʫʙʯʘʪʦʾ ʨʝʡʢʠ ʧʨʠʚʝʜʝʥʝ ʥʘ ʨʠʩʫʥʢʫ 2.17.  

 

 

ʈʠʩ. 2.17. ʂʨʝʩʣʝʥʥʷ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ ʪʘ ʾʾ 3D ʤʦʜʝʣʴ 

ʈʝʡʢʦʚʘ ʧʝʨʝʜʘʯʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʚ 

ʧʦʩʪʫʧʘʣʴʥʠʡ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʜʘʥʠʡ ʪʠʧ ʧʝʨʝʜʘʯʽ ʟʘʩʪʦʩʦʚʘʥʠʡ ʥʘʚʧʘʢʠ ʜʣʷ 

ʧʨʠʚʝʜʝʥʥʷ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ-ʰʧʠʥʜʝʣʷ ʚ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʟʘ ʨʘʭʫʥʦʢ 

ʟʚʦʨʦʪʥʴʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʟʫʙʯʘʪʦʾ ʨʝʡʢʠ. 

2.6.2. ʂʽʥʝʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʩʪʨʽʡ ʙʫʚ ʧʦʜʽʣʝʥʠʡ ʥʘ ʪʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʚʫʟʣʠ: 1) ʄʘʭʦʚʠʢ ï ʟʫʙʯʘʪʝ ʢʦʣʝʩʦ ï ʟʫʙʯʘʪʠʡ ʚʽʥʝʮʴ; 2) ʟʫʙʯʘʪʝ ʢʦʣʝʩʦ ï 

ʢʫʣʘʯʦʢ ï ʟʫʙʯʘʩʪʘ ʨʝʡʢʘ; 3) ʟʫʙʯʘʪʘ ʨʝʡʢʘ ï ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ-ʰʧʠʥʜʝʣʴ. 

1. ɺʫʟʦʣ 1 (ʨʠʩ. 2.18). ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʫʣʘ ʚʟʷʪʘ ʩʭʝʤʘ ʧʣʘʥʝʪʘʨʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʟ ʥʝʨʫʭʦʤʠʤ ʟʫʙʯʘʩʪʠʤ ʚʽʥʮʝʤ ʪʘ ʩʘʪʝʣʽʪʦʤ. 
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ʈʠʩ. 2.18. ʇʣʘʥʝʪʘʨʥʠʡ ʤʝʭʘʥʽʟʤ 

 

ɺʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ: 

n= 880 ʦʙ/ʭʚ. ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 

ʰʧʠʥʜʝʣʷ ʚʝʨʪʠʢʘʣʴʥʦ 

ʩʚʝʨʜʣʠʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ. 

ɤ= 2ˊn = 5526,4 ʭʚ
-1
 

 

ʇʘʨʘʤʝʪʨʠ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: 

m = 1,25 

z1= 84 

z2 = 43 

d1= 105 mm 

d2 = 53,75 mm 

ɡO2 = ɤ2r2 = - ɤH(r1-r2); 

2

1

2

122
21 1

r

r

r

rr
u

ʅ

 

ɤʅ = ɤ = 5526,4 ʭʚ
-1
; ;

)(

2

21
2

r

rrʅ
 

;36,5269

2

75,53

)
2

75,53

2

105
(4,5526

1

2 ʭʚ 

;48,01

;51,0
84

43

21
2

2

1

2

2

1
12

uu

z

z
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H

H

 

;/05,14161422 ʭʚʤʤrʢ  - ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 

ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ 

;/141614)( 21 ʭʚʤʤrrHHk  
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2. ɺʫʟʦʣ 2 (ʨʠʩ. 2.19). ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʜʘʥʦʛʦ ʚʫʟʣʘ ʙʫʣʘ ʦʙʨʘʥʘ ʩʭʝʤʘ 

ʢʨʠʚʦʰʠʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

 

ʈʠʩ. 2.19. ʂʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʠʡ ʤʝʭʘʥʽʟʤ 

;51,0
105

)875,265,52(2)(2

1

21

d

rr

r

r
 

ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʜʣʷ ʩʘʪʝʣʽʪʘ: 

.0

;
30

;

);(

);(

);(

const
n

tY

t

t

tYY

 

ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʜʣʷ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ: 

).2cos(cos
2

);2sin
2

(sin

));2cos1(
4

)cos1((

).(

);(

);(

2

2

sinsin

YYr
dt

rd

dt

d
j

YYr
dt

dx

YYrx

tjj

t

txx

H

H

Y

 

ʇʨʠ ʧʽʜʩʪʘʥʦʚʮʽ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ ʨʽʚʥʷʥʥʷ ʟʤʽʥʠ ʢʦʦʨʜʠʥʘʪʠ ʭ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ: 

x = 25,625 ((1-cosɤHt)+0,127(1-cos2ɤHt)); 

3. ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʚʫʟʦʣ 3 (ʨʠʩ. 2.20). 
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ʈʠʩ. 2.20. ʈʝʡʢʦʚʘ ʟʫʙʯʘʪʘ ʧʝʨʝʜʘʯʘ 

ʄʘʢʩʠʤʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ: 

xmax= 2r1=d1= 105 ʤʤ ï ʜʽʣʠʣʴʥʠʡ ʜʽʘʤʝʪʨ ʟʫʙʯʘʩʪʦʛʦ ʚʽʥʮʷ.   

S = ́ mz; z =20;  

S = 78,5 ʤʤ ï ʰʣʷʭ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ ʟʘ 1 ʦʙʝʨʪ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ-ʰʧʠʥʜʝʣʷ. 

Smax = 105 ʤʤ; 

N = 1,337 ï ʦʙʝʨʪʽʚ ʢʦʣʝʩʘ-ʰʧʠʥʜʝʣʷ ʟʘ 1 ʧʨʦʭʽʜ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʚ ʭʦʜʽ ʨʦʟʨʘʭʫʥʢʽʚ ʨʽʚʥʷʥʴ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʢʠ x 

= x(t) ʪʘ ɡ = ɡ(t) ʧʨʠ t = 60 ʩ. (ʨʠʩ. 2.21 ʪʘ ʨʠʩ. 2.22). 

  

ʈʠʩ. 2.21 ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ x = x(t) ʈʠʩ. 2.22 ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ɡ = ɡ(t) 

1

1

max

1

1

2
1112

48,6252
25

/7,156303

;/7,2/7,156303

;25

;;

ʭʚ
ʤʤ

ʭʚʤʤ

ʩʤʭʚʤʤ

ʤʤr

r
r
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ɤ1 ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʥʘ ʚʠʭʦʜʽ ʧʨʠʩʪʨʦʶ. 

ʆʪʞʝ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ 

ʚʜʘʻʪʴʩʷ ʚ ʧʽʜʚʠʱʠʪʠ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʩʚʝʨʜʣʘ.  

2.7. ɺʠʩʥʦʚʢʠ. 

1. ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʧʦʩʽʙ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʇʂʄ.  

2. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʣʷ ʇʂʄ ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʦ ʤʘʻ ʨʦʙʠʪʠ ʥʝ ʤʝʥʰʝ 

ʦʜʥʦʛʦ ʦʙʝʨʪʫ ʟʘ ʪʘ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ.  

3. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʽʥʩʪʨʫʤʝʥʪ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʷʢʦʛʦ ʻ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ ʚ ʦʩʴʦʚʽʡ ʧʣʦʱʠʥʽ ʪʘ ʜʦʚʝʜʝʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʽʥʩʪʨʫʤʝʥʪʫ 

ʧʨʘʮʶʻ ʦʜʥʘ ʢʨʦʤʢʘ ʷʢ ʢʨʦʤʢʘ ʩʚʝʨʜʣʘ, ʪʘ ʦʜʥʘ ʢʨʦʤʢʘ ʷʢ ʢʨʦʤʢʘ ʨʦʟʛʦʨʪʢʠ. 

ɼʣʷ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʠʡ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʩʚʝʨʜʣʘ ʪʘ ʨʦʟʛʦʨʪʢʠ 

ʚʠʙʨʘʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ. 

4. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʩʚʝʨʜʣʽʥʥʷʤ, ʯʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ ʩʚʝʨʜʣʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ 2 ʨʘʟʠ ʙʽʣʴʰʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʢʽʥʝʤʘʪʠʯʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ. 
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ʈʆɿɼɯʃ 3 

ʄɽʊʆɼʀʂɸ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

ʄʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʩʦʙʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʦʪʚʦʨʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʟʥʘʯʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ ʪʘ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ. 

ʆʩʥʦʚʥʠʤ ʦʮʽʥʦʯʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ ʩʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ ʦʙʨʦʙʣʝʥʠʭ ʦʪʚʦʨʽʚ ʚʽʜ 

ʢʨʫʛʣʦʩʪʽ. 

ɿʘʛʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ 

ʧʽʜʨʦʟʜʽʣʽʚ. 

- ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʟʫʩʠʣʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚʫʛʣʝ- ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʽʚ;  

- ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʚʝʨʜʣʘ ʪʘ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ ʥʘ ʩʪʽʡʢʽʩʪʴ ʩʚʝʨʜʣʘ. 

- ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʧʨʠ ʾʭ 

ʩʚʝʨʜʣʽʥʥʽ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʽʟʥʦʾ ʛʝʦʤʝʪʨʽʾ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

- ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʙʽʨ ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ; 

- ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʟʤʽʥʥʠʭ ʪʘ ʛʨʘʥʠʮʴ ʾʭ ʚʘʨʽʶʚʘʥʥʷ; 

- ʉʢʣʘʜʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʣʘʥʫ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ;  

- ʆʪʨʠʤʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ.  

ʅʘ ʨʠʩ. 3.1. ʟʦʙʨʘʞʝʥʘ ʟʘʛʘʣʴʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. 

3.1. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʪʘ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ ʦʩʥʦʚʽ ʚʽʙʨʦ-ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʢʨʠʪʠʯʥʦʛʦ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʨʘʟʦʢ 

ʇʂʄ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʧʦʜʘʣʴʰʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ 

ʚʽʙʨʦ-ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ ʰʘʨʫ ʇʂʄ ʧʨʠ 

ʦʩʴʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʘʢʦʤʫ , ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ. 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʜʝʬʝʢʪʽʚ ʚ ʇʂʄ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʷʜ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʫʶʯʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʟʦʢʨʝʤʘ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʤʝʪʦʜ [7-10,11,14,19,31,55,58,73,92].  
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ɺʽʙʨʘʮʽʡʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʘʚʪʦʤʘʪʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ 

ʥʘʷʚʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʜʝʬʝʢʪʽʚ, ʚʠʟʥʘʯʠʪʠ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʦʙʽʚ, 

ʱʦ ʚʠʧʨʦʙʫʶʪʴʩʷ ʽ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʝʨʝʚʽʨʠʪʠ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʫ ʧʨʠ ʚʧʣʠʚʽ ʚʽʙʨʘʮʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʘʚʪʦʤʘʪʠʢʠ ʚ ʘʧʘʨʘʪʫʨʽ, ʧʨʠʟʥʘʯʝʥʽʡ ʜʣʷ ʘʚʽʘʮʽʡʥʦʾ 

ʪʘ ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ, ʦʙʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ ʮʠʭ ʚʠʨʦʙʽʚ, 

ʦʩʢʽʣʴʢʠ ʝʣʝʤʝʥʪʠ ʘʚʪʦʤʘʪʠʢʠ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʘʮʶʶʪʴ ʧʨʠ 

ʢʦʤʧʣʝʢʩʽ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʩʪʫʧʝʥʝʤ ʞʦʨʩʪʢʦʩʪʽ ʮʠʭ 

ʚʧʣʠʚʽʚ ʽ ʨʽʚʥʝʤ ʤʽʮʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʽʥʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʚʠʨʦʙʽʚ ʻ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʽʦʥʫʚʘʪʠ, 

ʙʝʟʚʽʜʤʦʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘʜʘʥʽ ʦʧʝʨʘʮʽʾ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ 

[120,121,126,128]. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʨʦʙʽʚ ʘʚʪʦʤʘʪʠʢʠ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʽʤʽʪʦʚʘʥʽ ʧʨʠ ʩʪʝʥʜʦʚʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ. 

ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ ʚʽʙʨʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ, 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʱʦʙ ʚʦʥʠ ʚʢʣʶʯʘʣʠ ʽ ʽʥʰʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʫʤʦʚʠ, ʢʨʽʤ ʚʽʙʨʘʮʽʾ, ʧʨʠ ʷʢʠʭ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʝʣʝʤʝʥʪʠ ʘʙʦ ʧʨʠʩʪʨʦʾ 

ʘʚʪʦʤʘʪʠʢʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʚʽʙʨʘʮʽʡʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʽʜʪʚʦʨʝʥʥʽ (ʟʽ ʟʥʘʯʥʠʤ ʟʘʧʘʩʦʤ) ʪʽʣʴʢʠ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

3.1.1. ʇʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʨʦʟʰʘʨʫʚʘʥʥʷ ʇʂʄ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʫʤʦʚʘʭ ʩʪʚʦʨʝʥʦ ʨʷʜ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʰʠʥ. ʄʘʡʞʝ ʚʩʽ ʚʦʥʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʚʘʞʣʠʚʽ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʝʪʘʣʝʡ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʷʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʎʝ ʪʘʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢ ʤʽʮʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʟʩʫʚʽ, ʩʪʠʩʢʘʥʥʽ, ʚʪʦʤʽ, ʷʚʠʱʝ ʟʘʜʠʨʫ 

ʪʘ ʽʥʰʽ. ɼʘʥʽ ʤʘʰʠʥʠ ʚʠʢʦʥʫʶʪʴ ʧʝʨʝʚʽʨʢʫ ʤʽʮʥʦʩʪʽ ʂʄ ʥʘ ʨʦʟʪʷʛ-ʩʪʠʩʢ. ʇʨʠ 

ʩʚʝʨʜʣʽʥʥʽ ʰʘʨʠ ʤʘʪʝʨʽʘʣʫ ʟʘʟʥʘʶʪʴ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʤʫ ʮʽ ʤʘʰʠʥʠ ʥʝ 
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ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʰʘʨʫʚʘʥʥʷ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ ʥʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʘʤʝ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʨʠʩʪʨʽʡ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ (ʇʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʧʘʪ. ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 88898 

ʋʢʨʘʾʥʘ: ʄʇʂ-2013 G01N/08 B29L9/00 / ʆ.ɺ. ɻʣʦʙʘ, ɼ.ʖ. ʉʫʚʦʨʦʚ, ɯ.ʆ. ɹʫʣʘʭ. 

- ˉ u 2013 10299; ʟʘʷʚʣ. 21.08.2013; ʦʧʫʙʣ. 10.04.2014, ɹʶʣ. ˉ7/2014) [130].  

ʅʘ ʜʘʥʽʡ ʫʩʪʘʥʦʚʮʽ ʨʝʘʣʽʟʦʚʘʥʦ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʫ ʷʢʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧôʻʟʦʝʣʝʢʪʨʠʯʥʠʡ ʚʽʙʨʦʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ, ʷʢʠʡ 

ʬʽʢʩʫʻ ʚʠʥʠʢʥʝʥʥʷ ʟʚʫʢʘ ʧʨʠ ʨʦʟʰʘʨʫʚʘʥʥʽ ʤʘʪʝʨʽʘʣʫ ʟʨʘʟʢʘ. 

ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.1.  ʋʤʦʚʥʦ ʩʠʩʪʝʤʫ 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ: 

- ʅʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʚʫʟʦʣ (ʫʩʪʘʥʦʚʢʘ); 

- ʌʽʢʩʫʶʯʠʡ ʚʫʟʦʣ (ʜʘʪʯʠʢ, ʧʽʜʩʠʣʶʚʘʯ, ʧʝʨʝʪʚʦʨʶʚʘʯ, ʢʘʤʝʨʘ); 

- ʆʙʨʦʙʣʶʶʯʠʡ ʚʫʟʦʣ (ɽʆʄ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ). 

ɿʘʜʘʯʝʶ ʧʨʠʩʪʨʦʶ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʦʩʴʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʪʘʢʦʤʫ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ.  

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘ ʟʨʘʟʢʫ ʤʘʪʝʨʽʘʣʫ ʟʘʢʨʽʧʣʝʥʠʡ 

ʜʘʪʯʠʢ, ʟʜʘʪʥʠʡ ʫʣʦʚʣʶʚʘʪʠ ʚʽʙʨʦʘʢʫʩʪʠʯʥʽ ʢʦʣʠʚʘʥʥʷ, ʩʠʛʥʘʣ ʟ ʷʢʦʛʦ 

ʥʘʜʭʦʜʠʪʴ ʜʦ ʧʽʜʩʠʣʶʚʘʯʘ ʪʘ ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʩʠʛʥʘʣʫ, ʘ ʜʘʣʽ ʜʦ 

ɽʆʄ, ʜʝ ʚʽʥ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʘ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʦʛʦ ʚʽʙʨʦʩʠʛʥʘʣʫ -  

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ ʧʨʠ ʟʤʽʥʽ ʧʝʚʥʦʛʦ ʧʘʨʘʤʝʪʨʫ 

ʧʨʦʮʝʩʫ. ɺʥʘʩʣʽʜʦʢ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʩʪʨʦʶ ʧʽʜʚʠʱʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʇʂʄ ʪʘ ʷʢʦʩʪʽ ʽ ʪʦʯʥʦʩʪʽ ʦʪʚʦʨʽʚ. 

ʇʨʠʩʪʨʽʡ ʨʠʩ. 3.2 ʤʽʩʪʠʪʴ ʟʨʘʟʦʢ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘ ʷʢʦʤʫ 

ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ, ʧʽʜʩʠʣʶʚʘʯ ʩʠʛʥʘʣʫ, ʘʥʘʣʦʛʦʚʠʡ 

ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ, ɽʆʄ ʪʘ ʤʦʥʽʪʦʨ.  

ʇʨʘʮʶʻ ʧʨʠʩʪʨʽʡ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ.   

ɺ ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʽʥʥʷ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʨʘʟʦʢ 
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ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʩʠʣʠ 

(ʢʨʠʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʰʘʨʽʚ 

ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  ʎʝ ʷʚʠʱʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ  ʟʚʫʢʦʚʠʤ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʤ ʝʬʝʢʪʦʤ. ɺʽʥ ʚ ʩʚʦʶ ʯʝʨʛʫ ʬʽʢʩʫʻʪʴʩʷ ʧôʻʟʦʜʘʪʯʠʢʦʤ, ʱʦ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʟʨʘʟʢʫ ʤʘʪʝʨʽʘʣʫ. ɿ ʜʘʪʯʠʢʘ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʻ ʜʦ ʧʽʜʩʠʣʶʚʘʯʘ, 

ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʥʘʜʭʦʜʠʪʴ ʜʦ ʘʥʘʣʦʛʦʚʦ ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʜʝ ʜʘʥʽ 

ʦʮʠʬʨʦʚʫʶʪʴʩʷ. ʊʦʙʪʦ ʚʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ (ʩʝʤʧʣʽʶʶʪʴʩʷ) ʚ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʜʚʽʡʢʦʚʠʭ ʮʠʬʨʦʚʠʭ ʚʽʜʣʽʢʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʘʥʘʣʦʛʦʚʦ ʮʠʬʨʦʚʦʛʦ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʦʪʨʠʤʫʻʪʴʩʷ ʮʠʬʨʦʚʠʡ ʦʙʨʘʟ ʟʚʫʢʫ. ʎʝʡ ʦʮʠʬʨʦʚʘʥʠʡ ʩʠʛʥʘʣ 

ʜʘʣʽ ʦʙʨʦʙʣʷʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʤʘʰʠʥʽ. 

 

ʈʠʩ. 3.2. ʉʭʝʤʘ ʬʽʢʩʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʚʽʙʨʦ-ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ 

ɺʝʣʠʯʠʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʢʨʠʪʠʯʥʦʾ ʦʩʴʦʚʦʾ ʩʠʣʠ ʬʽʢʩʫʻʪʴʩʷ 

ʢʘʤʝʨʦʶ (ʧʦʢʘʟʘʥʥʷ ʜʠʥʘʤʦʤʝʪʨʘ). ʄʦʤʝʥʪ ʧʦʯʘʪʢʫ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚʠʜʥʦ ʥʘ 

ʟʘʧʠʩʽ, ʟʨʦʙʣʝʥʦʤʫ ʢʘʤʝʨʦʶ, ʘ ʪʘʢʦʞ ʥʘ ʤʦʥʽʪʦʨʽ. ʅʘ ʜʠʥʘʤʦʤʝʪʨʽ, ʧʽʩʣʷ 

ʚʽʜʨʠʚʫ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘ ʛʨʘʬʽʢʫ ʚʠʥʠʢʘʻ 

ʩʪʨʠʙʦʢ. 
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ʉʠʣʦʚʠʤ ʚʫʟʣʦʤ (ʫʩʪʘʥʦʚʢʦʶ) ʟʜʽʡʩʥʶʻʪʴʩʷ   ʧʨʠʢʣʘʜʘʥʥʷ ʩʪʘʪʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʟʨʘʟʢʘ, ʷʢʝ ʩʘʤʝ ʽ ʚʠʟʠʚʘʻ ʝʬʝʢʪ ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʠ ʨʦʟʰʘʨʫʚʘʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢ ʚʠʱʝ ʟʘʟʥʘʯʝʥʦ, ʜʝʬʦʨʤʘʮʽʷ ʧʦʚʝʨʭʥʽ 

ʟʨʘʟʢʘ. ʊʘʢʦʞ ʧʨʠ ʚʽʜʨʠʚʽ ʟʘʣʠʰʢʦʚʦʛʦ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʰʘʨʫ,  

ʚʠʥʠʢʘʶʪʴ ʚʽʙʨʘʮʽʾ  ʽ ʘʢʫʩʪʠʯʥʠʡ ʝʬʝʢʪ. ɺʠʥʠʢʥʝʥʥʷ ʮʠʭ ʷʚʠʱ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ 

ʤʝʪʦʜʠʢ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʦʧʫʩʪʠʤʦʾ ʦʩʴʦʚʦʾ ʩʠʣʠ, ʧʨʠ ʷʢʽʡ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʩʠʩʪʝʤʠ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 3.3. 

 

ʈʠʩ. 3.3. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʩʠʩʪʝʤʠ 

ɺʪʫʣʢʘ ʧʽʜ ʧʫʘʥʩʦʥ ʚʠʢʦʥʘʥʘ ʟʤʽʥʥʦʶ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʫʘʥʩʦʥʽʚ 

ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ ʚʠʢʦʥʘʥʦ ʢʦʤʧʣʝʢʪ  ʪʘʢʠʭ ʚʪʫʣʦʢ, ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʜʽʘʤʝʪʨʦʤ 

ʦʪʚʦʨʫ. ʅʘʙʽʨ ʚʪʫʣʦʢ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʜʦʩʣʽʜʘʭ ʨʽʟʥʽ ʜʽʘʤʝʪʨʠ 

ʧʫʘʥʩʦʥʽʚ: 

ʊʘʙʣʠʮʷ 3.1 

  ʅʘʙʽʨ ʚʪʫʣʦʢ ʧʽʜ ʧʫʘʥʩʦʥʠ 

ˉ ʚʪʫʣʢʠ 1 2 3 4 5 6 7 8 9 10 11 9 

ɼʽʘʤʝʪʨ 

ʧʫʘʥʩʦʥʘ, 

ʤʤ 

5 6 7 8 9 10 11 12 11 12 13 14 
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ɺ ʷʢʦʩʪʽ ʧʫʘʥʩʦʥʘ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʷʢ ʨʽʞʫʯʘ ʯʘʩʪʠʥʘ ʩʚʝʨʜʣʘ, ʪʘʢ ʽ ʪʽʣʘ  

ʧʣʦʩʢʦʾ ʪʘ ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ. ɺʘʨʽʘʥʪʠ ʚʠʢʦʥʘʥʥʷ ʧʫʘʥʩʦʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘ 

ʨʠʩʫʥʢʫ 3.4.   

 

ʈʠʩ. 3.4. ɺʘʨʽʘʥʪʠ ʚʠʢʦʥʘʥʥʷ ʧʫʘʥʩʦʥʽʚ. 

ɼʘʥʠʡ ʧʨʠʩʪʨʽʡ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ ʦʪʚʦʨʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʤʦʞʣʠʚʦʩʪ ̔ ʪʦʯʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʤʝʥʪʫ ʨʦʟʰʘʨʫʚʘʥʥʷ ʇʂʄ, 

ʨʦʟʨʘʭʫʥʢʫ ʢʨʠʪʠʯʥʦʛʦ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʠʛʥʘʣʫ. ʊʘʢʦʞ 

ʚʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʷʢ ʚ ʩʪʘʪʠʯʥʦʤʫ, ʪʘʢ ʽ ʚ 

ʜʠʥʘʤʽʯʥʦʤʫ ʨʝʞʠʤʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʽʥʩʪʨʫʤʝʥʪʫ. 

3.1.2. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʰʣʷʭʦʤ 

ʦʙʨʦʙʢʠ ʚʽʙʨʦ-ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦ 

ʨʦʟʨʘʭʫʚʘʪʠ ʚʝʣʠʯʠʥʫ ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ, 

ʦʪʨʠʤʘʥʽ ʟ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ.  

ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʟ ʜʘʪʯʠʢʘ, ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʦʛʨʘʤʘ 

Cool Edit Pro 2 [51]. ʎʝ ʥʦʚʽʪʥʷ ʚʝʨʩʽʷ ʦʜʥʽʻʾ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʧʨʦʛʨʘʤ 

ʜʣʷ ʨʦʙʦʪʠ ʟʽ ʟʚʫʢʦʤ. Cool Edit Pro 2 ʜʦʟʚʦʣʷʻ ʟʘʧʠʩʫʚʘʪʠ ʙʘʛʘʪʦʰʣʷʭʦʚʽ ʘʫʜʽʦ-

ʜʘʥʽ ʟ ʤʽʢʨʦʬʦʥʘ ʘʙʦ ʙʫʜʴ ʷʢʦʛʦ ʜʞʝʨʝʣʘ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʫ (ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʮʠʤ ʜʞʝʨʝʣʦʤ ʻ ʜʘʪʯʠʢ); ʨʝʜʘʛʫʚʘʪʠ ʡ ʦʙʨʦʙʣʷʪʠ ʷʢ ʦʢʨʝʤʽ ʬʘʡʣʠ, ʪʘʢ ʽ ʛʨʫʧʫ 

ʬʘʡʣʽʚ; ʚʠʢʦʥʫʚʘʪʠ ʤʘʩʪʝʨʽʥʛ ʪʘ ʚʝʩʪʠ ʟʘʧʠʩ. ʆʪʨʠʤʘʥʠʡ ʩʠʛʥʘʣ ʟʘʧʠʩʫʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʪʨʝʢʫ. ʄʫʣʴʪʠʘʢʪʠʚʥʠʡ ʨʝʞʠʤ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʟʘʧʠʩ 

ʟʚʫʢʫ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɿʘʧʠʩʘʥʠʡ ʪʨʝʢ ʜʘʥʘ ʧʨʦʛʨʘʤʘ ʟʙʝʨʽʛʘʻ ʫ 

ʚʠʛʣʷʜʽ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʫ (ʨʠʩ. 3.5).  
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ʈʠʩ. 3.5. ʊʝʢʩʪʦʚʠʡ ʬʘʡʣ ʦʪʨʠʤʘʥʠʡ 

ʧʽʩʣʷ ʟʘʧʠʩʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ 

ʈʠʩ. 3.6. ʇʨʠʢʣʘʜ ʟʦʙʨʘʞʝʥʥʷ ʩʪʘʣʦʛʦ 

ʩʠʛʥʘʣʫ. 

 ɺ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʨʝʞʠʤʽ ʟʚʫʢ ʚʠʚʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʘ. ʄʦʤʝʥʪ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʨʘʟʢʘ ʥʘ ʮʴʦʤʫ ʛʨʘʬʽʢʫ ʙʫʜʝ ʚʠʷʚʣʷʪʠʩʷ ʫ ʚʠʛʣʷʜʽ 

ʨʽʟʢʦʛʦ ʩʪʨʠʙʢʘ ʢʨʠʚʦʾ. ʇʨʠʢʣʘʜ ʩʪʘʣʦʛʦ ʩʠʛʥʘʣʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.6. 

ɻʨʘʬʽʢ ʤʦʞʥʘ ʟʙʽʣʴʰʫʚʘʪʠ ʘʙʦ ʟʤʝʥʰʫʚʘʪʠ, ʨʦʟʪʷʛʫʚʘʪʠ ʪʘ ʟʚʫʞʫʚʘʪʠ. 

ʅʘ ʦʪʨʠʤʘʥʠʡ ʪʨʝʢ ʙʫʣʠ ʥʘʢʣʘʜʝʥʽ ʜʠʥʘʤʽʯʥʠʡ ʪʘ ʥʘʫʢʦʚʠʡ ʬʽʣʴʪʨʠ (ʨʠʩ. 

3.7), ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʥʘʙʫʚ ʚʠʛʣʷʜʫ, ʧʦʢʘʟʘʥʦʛʦ ʥʘ ʨʠʩ. 3.8. 

  

ʈʠʩ. 3.7. ʇʘʥʝʣʴ ʬʽʣʴʪʫʚʘʥʥʷ 

ʪʨʝʢʫ 

ʈʠʩ. 3.8. ɺʠʛʣʷʜ ʪʨʝʢʫ ʧʽʩʣʷ ʥʘʢʣʘʜʝʥʥʷ 

ʬʽʣʴʪʨʽʚ 

 

ʈʠʩ. 3.9. ʏʘʩʪʠʥʘ ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʰʚʠʜʢʦʩʪʽ ʪʘ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ 
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ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 

ʧʨʦʛʨʘʤʘ, ʱʦ ʦʧʠʩʘʥʘ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʂʦʢʘʨʦʚʮʝʚʘ ɺ.ɺ. [102]. ɸʚʪʦʨ 

ʟʘʩʪʦʩʫʚʘʚ ʮʶ ʧʨʦʛʨʘʤʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʤʝʪʘʣʦʦʙʨʦʙʢʠ ʥʘ ʦʩʥʦʚʽ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ. ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʛʨʘʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʇʂʄ (ʨʠʩ. 3.9) (ɼʦʜʘʪʦʢ 1). 

ʇʨʦʛʨʘʤʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʽʜʚʽʣʴʪʨʫʚʘʪʠ ʩʠʛʥʘʣ ʚʽʜ ʟʙʫʜʞʫʶʯʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʘ ʧʦʪʽʤ ʨʦʟʨʘʭʫʚʘʪʠ ʚʝʣʠʯʠʥʫ ʪʘ ʰʚʠʜʢʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ. 

 3.2. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤʫ 

ʩʚʝʨʜʣʽʥʥʽ. 

ʂʦʣʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʷʢʽʩʪʴ ʦʪʚʦʨʽʚ, ʪʦ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʨʷʜ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ 

ʪʦʯʥʽʩʪʴ ʦʪʚʦʨʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʪʝʨʤʦʜʝʩʪʨʫʢʮʽʾ, ʩʢʦʣʽʚ, ʥʝ ʟʨʽʟʘʥʠʭ ʚʦʣʦʢʦʥ, 

ʨʦʟʰʘʨʫʚʘʥʥʷ, ʰʦʨʩʪʢʽʩʪʴ, ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ ʦʪʚʦʨʫ. 

ʆʜʥʠʤ ʟ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʷʚʣʷʻʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʤʽʢʨʦʩʢʦʧ 

ʋɯʄ-25 ʘ ʪʘʢʦʞ ʤʽʢʨʦʩʢʦʧ ʄʄʀ-2 (ʨʠʩ. 3.10). 

 
ʘ  

ʙ 

ʈʠʩ. 3.10. ʆʙʣʘʜʥʘʥʥʷ ʟʘʩʪʦʩʦʚʘʥʝ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ 

ʦʪʚʦʨʽʚ ʘ ï ʋʀʄ-23, ʙ ï ʄʄʀ-2 

ʊʘʢʦʞ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʢʨʫʛʣʦʤʽʨ. ɸʣʝ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʥʝ ʟʘʚʞʜʠ ʟʨʫʯʥʠʤ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʚʠʤʽʨʶʚʘʥʴ ʚ ʜʝʪʘʣʷʭ, ʷʢʽ ʤʘʶʪʴ ʥʝ ʢʨʫʛʣʫ ʬʦʨʤʫ, ʘʙʦ ʤʘʶʪʴ ʚʝʣʠʢʽ ʛʘʙʘʨʠʪʠ. 
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ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʟʘʤʽʨʽʚ ʫ ʜʝʪʘʣʷʭ ʥʝ ʢʨʫʛʣʦʾ ʬʦʨʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʭʠʣʝʥʥʷ 

ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʮʝʥʪʨ ʦʪʚʦʨʫ, ʘ ʧʦʪʽʤ 

ʚʠʢʦʥʫʚʘʪʠ ʟʘʤʽʨʠ. ʇʦʰʫʢ ʮʝʥʪʨʫ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʯʘʩʦʚʠʭ ʟʘʪʨʘʪ. ɸ 

ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʜʝʪʘʣʷʭ ʪʘʢʦʞ ʚʠʢʣʠʢʘʻ ʚʝʣʠʢʽ ʪʨʫʜʥʦʱʽ.    

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ ʪʨʫʜʥʦʱʽ ʪʘ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ ʙʫʣʘ 

ʟʘʩʪʦʩʦʚʘʥʘ ʤʝʪʦʜʠʢʘ, ʟʘ ʷʢʦʶ ʧʨʦʚʦʜʷʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʪʚʦʨʫ, ʘ ʧʦʪʽʤ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ 

[69,84], ʱʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ xc,  

yc ʪʘ r ʟʘʤʽʥʶʶʯʦʛʦ ʢʦʣʘ ʜʣʷ ʚʩʽʭ ʪʦʯʦʢ ʚʠʭʽʜʥʦʾ ʢʨʠʚʦʾ. 

ɿʘʧʠʰʝʤʦ ʚʠʭʽʜʥʝ ʨʽʚʥʷʥʥʷ ʢʦʣʘ: 

 
22 2( )( )

k c c
yx x yf R  

ɼʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʥʷʪʠ f = 

fk
2
: 

 
2

22 2(( ) ( ) )f
c cx x y y R  

1. ʆʪʨʠʤʘʥʥʷ ʚʠʨʘʟʫ ʜʣʷ ʨʘʜʽʫʩʘ ʢʦʣʘ. 

ʇʝʨʰʘ ʧʦʭʽʜʥʘ ʬʫʥʢʮʽʾ f ʧʦ ʧʘʨʘʤʝʪʨʫ R: 

 
3 2 2 2 24 4 8 4 4 8 4c c c c R

f
R Rx Rxx Rx Ry Ryy Ry f

R
 

ʇʝʨʝʪʚʦʨʠʤʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʦʜʘʚʘʥʥʷ ʧʦ ʚʩʽʤ n 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʦʯʢʘʤ: 

 
3 2 2 2 2

1 1 1 1

4 4 4 8 4 8 4
n n n n

n

c c c i i c i i
R

i i i i

nR nRx Rny Rx x R x Ry y R yf  

ʈʦʟʚô̫ ʟʫʻʤʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʚʽʜʥʦʩʥʦ ʧʘʨʘʤʝʪʨʘ R (fR
n
=0): 

 

2 2 2 2

1 1 1 1

2 2
n n n n

c c c i i c i i

i i i i

nx ny x x x y y y

R
n

 

2. ɺʽʜʰʫʢʘʥʥʷ ʢʦʦʨʜʠʥʘʪʠ ʭʩ ʮʝʥʪʨʘ ʢʦʣʘ. 

ɹʝʨʝʤʦ ʧʦʭʽʜʥʫ ʧʦ ʧʘʨʘʤʝʪʨʫ ʭʩ ʚʠʭʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ: 
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2 3 2 2 2 3 2

2 2 2

4 4 4 12 12 2 4

4 8 8 4 4

c c c c

c

c c c c c c c x

f
R x x R x x x xx x xy

x

x y xyy x yy xy x y f
 

ʇʝʨʝʪʚʦʨʶʻʤʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʦʜʘʚʘʥʥʷ ʧʦ ʚʩʽʤ n 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʦʯʢʘʤ ʪʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʦʛʦ ʚʠʨʘʟʫ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 

R: 

3 2 2 2 2 3

1 1 1 1 1

2 2 2 2 2

1 1 1 1 1 1

2 2 2

1 1 1

4 4 12 4 12 4 8

8 4 4 ( 2 2 )

4( )( 2

n n n n n
n

x c c c c i c i c i i c c i

i i i i i

n n n n n n

c i i c i c c c c i i c i i

i i i i i i

n n

i c c c i i

i i i

f nx nx y x x y x x x x x y y

y x y x y x nx ny x x x y y y

x nx ny x x x 2

21 1

1

2 )

4

n n n

c i i n

i i
i i

i

y y y

x y
n

ʇʨʠʨʽʚʥʶʻʤʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʜʦ ʥʫʣʷ ʪʘ ʨʦʟʚôʷʟʫʻʤʦ ʡʦʛʦ ʚʽʜʥʦʩʥʦ 

ʧʘʨʘʤʝʪʨʘ xc: 

 

2 3

1 1 1 1 1 1

2 2 2 2

1 1 1 1 1

( 2 2

( ) ) / (2( ) )

n n n n n n

c i i i c i i c i i

i i i i i i

n n n n n

i i i i i i

i i i i i

x x x n x y x y ny x y

x y n x y x n x
 

ʇʝʨʝʪʚʦʨʠʤʦ ʚʠʨʘʟ ʜʦ ʙʽʣʴʰ ʧʨʦʩʪʦʛʦ ʚʠʜʫ: 

 

2 2 3 2

1 1 1 1 1 1 1

2 2

1 1

( 2 ) ( 2 )

2( ) 2

n n n n n n n

i i c i i i c i i i i

i i i i i i i
c n n

i i

i i

x x y y y n x y x y x y

x

x n x
 

3. ɿʥʘʭʦʜʞʝʥʥʷ ʧaʨaʤʝʪʨʘ yc: 

 

2 2 2 3 2 2

2 2 2 3

4 4 8 4 4 4 4

8 4 12 12 4

c c c c

c

c c c c c c c y

f
R y x y xx y x y y R y x y

y

xx y x y y y yy y f
 

ʇʝʨʝʪʚʦʨʶʻʤʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʦʜʘʚʘʥʥʷ ʧʦ ʚʩʽʤ n 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʦʯʢʘʤ ʪʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʦʛʦ ʚʠʨʘʟʫ ʜʣʷ ʧʘʨʘʤʝʪʨʽʚ 

R (3.1) ʪʘ ʭʩ (3.2): 
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3 2 2 2 2

1 1 1 1

2 2 3

1 1 1 1 1 1 1

2 2 2 2

1 1 1 1

4 4 4 12 12 (8

( )( ( 2 ) ( 2

))) / ( 2( ) 2 ) (8( )(

n n n n
n

c c i i i c i c i c
y

i i i i

n n n n n n n

i i i c i i i c i i

i i i i i i i

n n n n

i i i i i i i i

i i i i

ny y x y x y y y y y

x x x y y y n x y x y

x y x n x x y x x

f

2

1 1 1 1

3 2 2 2

1 1 1 1 1

2

( 2 ))) / ( 2( ) 2 )

n n n n

c i i

i i i i

n n n n n

i c i i i i i i

i i i i i

y y y

n x y x y x y x n x

 
2 2 3 2 2 2

1 1 1 1 1 1 1 1

2 2 2 2 3

1 1 1 1 1 1 1 1

2

1

(4 ( )( 2 ) ( 2 )) ) / ( 2( )

2 ) (4( )( ( 2 ) ( 2

)

n n n n n n n n

c i i c i i i c i i i i i

i i i i i i i i

n n n n n n n n

i i i i c i i i c i i

i i i i i i i i

n

i i

i

ny x x y y y n x y x y x y x

n x y x x y y y n x y x y

x y 2 2 2 2 2 2

1 1 1 1

2 2 2 3

1 1 1 1 1 1 1 1

2 2 2

1 1 1 1

) ) / ( 2( ) 2 ) 4 ( 2

(2( )( ( 2 )) ( 2

)) / ( 2( ) 2 ) ( ( (

n n n n

i i c c i c i

i i i i

n n n n n n n n

i i i i c i i i c i i

i i i i i i i i

n n n n

i i i i i i

i i i i

x n x y ny x y y

y x x x y y y n x y x y

x y x n x n x x2 2

1 1 1

3 2 2 2 2 2

1 1 1 1 1

2 2 2 2

1 1 1 1 1 1 1

2 3

1 1

2 )

( 2 )) ) / ( 2( ) 2 ) )

1
(4 )( 2 (2( )(

2 ) (

n n n

c i i

i i i
n n n n n

i c i i i i i i

i i i i i
n n n n n n n

i c i c i i i i i

i i i i i i i
n n

c i i i

i i

y y y

n x y x y x y x n x

y ny x y y y x x x
n

y y y n x 2 2 2

1 1 1 1 1

2 2 3 2 2 2

1 1 1 1 1 1 1 1

2 2 3

1 1

2 ))) / ( 2( ) 2 )

( ( ( 2 ) ( 2 )) ) / ( 2( )

2 ) ) 4

n n n n n

c i i i i i i

i i i i i
n n n n n n n n

i i c i i i c i i i i i

i i i i i i i i
n n

i i

i i

y x y x y x n x

n x x y y y n x y x y x y x

n x y

 

ʇʨʠʨʽʚʥʶʻʤʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʜʦ ʥʫʣʷ ʽ ʨʦʟʚôʷʟʫʻʤʦ ʡʦʛʦ ʚʽʜʥʦʩʥʦ 

ʧʘʨʘʤʝʪʨʘ yc (3.3): 

 

2 2 3 2 3 2

1 1 1 1 1 1 1 1 1 1

2 2 2 2 3 2 2

1 1 1 1 1 1 1 1 1

(( ) ( )( ) ( )(( ) ( )

( ) ( ) ) ( ) ( ) ( )(

n n n n n n n n n n

c i i i i i i i i i i i i i

i i i i i i i i i i
n n n n n n n n

i i i i i i i i i i i i i

i i i i i i i i i

y x y n x y x x y x x y x x y

x y y y x y x y x y x n y x

2 3 2

1 1 1 1 1 1 1

2 2 2 2 2

1 1 1 1 1

( ) )) / (2( 2( )( ) ( )

( ) ( )(( ) )))

n

n n n n n n n

i i i i i i i i i

i i i i i i i
n n n n n

i i i i i

i i i i i

y y n y x y x y n x y

x y x y n y

 

ʌʦʨʤʫʣʠ 3.1-3.3 ʻ ʚʠʨʘʟʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘʤʽʥʶʶʯʦʛʦ ʢʦʣʘ. 

ʏʠʩʣʦʚʘ ʧʝʨʝʚʽʨʢʘ ʨʦʟʨʘʭʫʥʢʫ 
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ʅʝʭʘʡ n=11 

x1 -3 y1 10 x7 8,5 y7 -6 

x2 2 y2 9,8 x8 8,2 y8 -8 

x3 4 y3 9 x9 7 y9 -9,1 

x4 6 y4 9 x10 6 y10 -9,7 

x5 8,5 y5 6 x11 -3,8 y11 -10 

x6 10,5 y6 0     

ɿʥʘʭʦʜʠʤʦ ʧʘʨʘʤʝʪʨʠ ʟʘʤʽʥʶʶʯʦʛʦ ʢʦʣʘ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

yc = -0,48614, xc = 0,161077, R = 10,6338 

ʇʝʨʝʚʽʨʢʘ ʩʫʤʠ ʚʽʜʭʠʣʝʥʴ ʨʘʜʽʫʩʽʚ ʜʣʷ 11 ʪʦʯʦʢ (n=11): 

 
2 2 2 13

1

(( ) ( ) ) 6,11067 10
n

c i c i

i

x x y y R  

ʇʝʨʝʚʽʨʢʘ ʩʫʤʠ ʚʽʜʭʠʣʝʥʴ ʨʘʜʽʫʩʽʚ ʜʣʷ 3 ʪʦʯʦʢ (n=3): 

x1 1 y1 11 x2 11 y2 1 x3 1 y3 9 

yc = 1, xc = 1, R = 10 

2 2 2

1

(( ) ( ) ) 0
n

c i c i

i

x x y y R  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʤʘʩʠʚʫ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʦʪʨʠʤʘʥʦʛʦ ʦʪʚʦʨʫ, 

ʙʫʣʦ ʦʪʨʠʤʘʥʝ ʦʧʪʠʤʘʣʴʥʝ ʟʘʤʽʥʶʶʯʝ ʢʦʣʦ (ʨʠʩ. 3.11).  

 

ʈʠʩ. 3.11. ʇʦʙʫʜʦʚʘ ʟʘʤʽʥʶʶʯʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʘ ʧʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʪʦʯʢʘʤ 
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ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʨʘʜʽʫʩʽʚ ʚʽʜ ʟʥʘʡʜʝʥʦʛʦ ʮʝʥʪʨʘ 

ʟʘʤʽʥʶʶʯʦʛʦ ʢʦʣʘ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʦʯʦʢ. ɼʘʣʽ ʚʽʜʰʫʢʫʶʪʴʩʷ 3 ʪʦʯʢʠ, 

ʥʘʡʤʝʥʰ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʮʝʥʪʨʘ ʟʘʤʽʥʶʶʯʦʛʦ ʢʦʣʘ, ʧʦ ʷʢʠʭ ʙʫʜʫʻʪʴʩʷ ʚʧʠʩʘʥʝ 

ʢʦʣʦ. ɼʣʷ ʪʨʴʦʭ ʪʦʯʦʢ, ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʮʝʥʪʨʘ ʟʘʤʽʥʶʶʯʦʛʦ ʢʦʣʘ 

ʙʫʜʫʻʪʴʩʷ ʦʧʠʩʘʥʝ ʢʦʣʦ. 

ʆʩʪʘʥʥʽʤ ʢʨʦʢʦʤ ʻ ʩʫʤʽʱʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʚʧʠʩʘʥʦʛʦ ʪʘ ʦʧʠʩʘʥʦʛʦ ʢʽʣ.  

3.3. ʇʽʜʛʦʪʦʚʢʘ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʩʚʝʨʜʣʘʭ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʧʦʧʝʨʝʜʥʴʦ 

ʰʣʽʬʦʚʘʥʠʭ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʟʘʛʦʪʦʚʦʢ ʟʽ ʩʪʨʫʞʢʦʚʠʤʠ ʢʘʥʘʚʢʘʤʠ ʟʽ 

ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ HSS (ʈ6ʄ5). ɻʝʦʤʝʪʨʠʯʥʽ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʩʚʝʨʜʝʣ ʚʠʙʠʨʘʣʠʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʨʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

ɿʘʛʦʪʦʚʢʠ ʚʽʜʨʽʟʘʣʠʩʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʚʽʜʨʽʟʥʠʭ ʘʚʪʦʤʘʪʘʭ ʤʦʜʝʣʽ ʄʌ-

142 ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʫʪʘ 110Á ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʽ ʧʨʷʤʦʛʦ ʪʦʨʮʷ - ʟ ʽʥʰʦʛʦ. ʈʝʞʠʤ 

ʦʙʨʦʙʢʠ : ɡʨʽʟ =9,5-14 ʤ/ʭʚ, s=0,10 ʤʤ/ʦʙ. ʂʦʥʫʩ ʽʟ ʢʫʪʦʤ 110Á ʥʘ ʚʽʜʨʽʟʫʚʘʥʽʡ 

ʟʘʛʦʪʦʚʮʽ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʠ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ ʨʽʟʮʽʚ. ʐʦʨʩʪʢʽʩʪʴ 

ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʫ ʤʝʞʘʭ Rz =20-10. ʇʨʦʚʦʜʠʣʘʩʷ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʨʦʙʦʯʦʾ 

ʯʘʩʪʠʥʠ ʟʘʛʦʪʦʚʦʢ ʩʚʝʨʜʝʣ: ʽʟ ʩʪʘʣʽ ʈ6ʄ5 ʜʦ 59é60HRC. ʏʠʩʪʦʚʝ ʰʣʽʬʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʷ ʧʦ ʜʽʘʤʝʪʨʘʤ 7,99 ʪʘ 8,99 ʥʘ ʙʝʟʮʝʥʪʨʦʚʦ-ʰʣʽʬʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ 

ʥʘ ʘʚʪʦʤʘʪʘʭ ʤʦʜʝʣʽ ʂɺ-2ɸ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʮʠʢʣʽ. ʈʦʟʤʽʨ ʰʣʽʬʫʚʘʣʴʥʦʛʦ 

ʢʨʫʛʘ ʥʘ ʚʝʨʩʪʘʪʽ ʤʦʜʝʣʽ ʂɺ-2ɸ ʇʇ 200ʭ78ʭ76, ʜʝ ʅ=8-10 ʤʤ. 

ɿʘʪʦʯʫʚʘʥʥʷ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʩʚʝʨʜʝʣ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʚʠʤʦʛ, ʱʦ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʦʜʥʽʡ ʧʣʦʱʽ ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʩʴ ʩʚʝʨʜʣʘ ʟ ʪʦʯʥʽʩʪʶ 0,01 ʤʤ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ: ʪʠʧʫ ʏʎ 150ʭ80ʭ32 24ɸ25-16ʇ ʉʄɯ; ʉʄ27 ʂ 1 ʢʣ.ɹ 

(ɻʆʉʊ2424-75). ʈʝʞʠʤ ʦʙʨʦʙʢʠ: ɡʨʽʟ=24 ʤ/ʩ, S=700ʤʤ/ʭʚ.; ʦʭʦʣʦʜʞʝʥʥʷ ï ʤʘʩʣʦ 

ʽʥʜʫʩʪʨʽʘʣʴʥʝ 12. 
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ʈʠʩ.3.12. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ 

ʩʚʝʨʜʣʘ ʧʨʠ ʟʘʪʦʯʫʚʘʥʥʽ 

ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʦʩʥʦʚʥʦʾ 

ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ 

ʈʠʩ. 3.13. ɿʘʪʦʯʢʘ ʩʚʝʨʜʣʘ ʧʦ ʟʘʜʥʽʡ ʧʣʦʱʠʥʽ 

 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʢʫʪʽʚ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʽʜʪʦʯʫʚʘʥʥʷ ʩʚʝʨʜʝʣ ʩʪʘʪʠʯʥʠʡ 

ʧʝʨʝʜʥʽʡ ʢʫʪ  ʙʫʚ ʧʨʠʡʥʷʪʠʡ 10 . ʈʝʰʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʚʝʨʜʝʣ ʚʠʟʥʘʯʘʣʠʩʷ ʩʠʣʦʚʠʤʠ ʽ ʩʪʽʡʢʽʩʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ. 

ʐʠʨʠʥʘ ʧʝʨʘ ʢʦʥʪʨʦʣʶʚʘʣʘʩʴ ʛʣʘʜʢʠʤ ʤʽʢʨʦʤʝʪʨʦʤ 0-25 ʤʤ 

(ɻʆʉʊ6507-60), ʪʦʚʱʠʥʘ ʩʝʨʮʝʚʠʥʠ - ʤʽʢʨʦʤʝʪʨʦʤ ʽʟ ʚʩʪʘʚʢʘʤʠ ʚʽʜ 0 ʜʦ 25ʤʤ 

(ɻʆʉʊ4380-63), ʜʦʚʞʠʥʘ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʘ  ï ʣʽʥʽʡʢʦʶ L=150ʤʤ 

(ɻʆʉʊ427-75), ʰʦʨʩʪʢʽʩʪʴ ʟʘ ʟʨʘʟʢʦʤ (ɻʆʉʊ140-68). ʅʝʮʝʥʪʨʠʯʥʽʩʪʴ ʩʝʨʮʝʚʠʥʠ 

ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤ ʤʽʢʨʦʩʢʦʧʦʤ ʪʠʧʫ ʄʄɯ-2 ʽʟ ʧʨʠʟʤʦʶ. 

  
ʈʠʩ. 3.14. ɿʘʪʦʯʢʘ ʛʦʣʦʚʥʦʾ ʨʽʟʘʣʴʥʦʾ 

ʢʨʦʤʢʠ 

ʈʠʩ. 3.15. ʇʽʜʪʦʯʢʘ ʩʝʨʮʝʚʠʥʠ ʪʘ 

ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʩʚʝʨʜʝʣ 

a

ʚʩʧ
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ʂʦʥʪʨʦʣʴ ʢʫʪʽʚ  ̔ ʦʩʴʦʚʦʛʦ ʙʠʪʪʷ ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤʫ 

ʤʽʢʨʦʩʢʦʧʽ ʪʠʧʫ ʄʄɯ-2 ʚ ʧʨʠʟʤʽ. 

ʈʦʟʨʦʙʣʷʶʯʠ ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʦ, ʚʨʘʭʦʚʫʶʯʠ ʪʘʢʽ ʬʘʢʪʦʨʠʠ, ʷʢ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ, ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʘ ʽʥʰʽ, ʚ ʦʩʥʦʚʫ ʙʫʣʘ ʟʘʢʣʘʜʝʥʘ ʢʦʥʩʪʨʫʢʮʽʡʥʘ 

ʦʩʦʙʣʠʚʽʩʪʴ - ʧʨʷʤʘ ʢʘʥʘʚʢʘ (ʨʠʩ. 3.16). ɼʣʷ ʧʨʷʤʦʾ ʢʘʥʘʚʢʠ ʧʨʦʬʽʣʴ ʾʾ 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʨʦʬʽʣʝʤ ʬʨʝʟʠ. 

 

ʈʠʩ. 3.16. ʇʨʦʬʽʣʴ ʬʨʝʟʠ ʜʣʷ ʧʨʷʤʦʾ ʢʘʥʘʚʢʠ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ 

ʇʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʧʨʷʤʦʾ ʢʘʥʘʚʢʠ ʬʦʨʤʫʚʘʥʥʷ ʾʾ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ ʧʦ ʚʩʽʭ ʪʦʯʢʘʭ ʧʨʦʬʽʣʶ ʚ ʧʝʨʝʨʽʟʽ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʝʨʝʜʥʶ 

ʧʦʚʝʨʭʥʶ ʬʨʝʟʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʜʘʯʽ (ʧʨʠ Y-0). ʆʪʞʝ, ʚʩ ̔ʪʦʯʢʠ ʜʦʪʠʢʫ 

ʬʨʝʟʠ ʽ ʩʚʝʨʜʣʘ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʪʽʡ ʞʝ ʧʣʦʱʠʥʽ. ʎʽ ʪʦʯʢʠ ʻ ʧʨʦʬʽʣʶʶʯʠʤʠ, ʽ 

ʣʽʥʽʷ ʢʦʥʪʘʢʪʫ (ʟʘʯʝʧʣʝʥʥʷ) ʣʝʞʠʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ. ɺʠʢʦʥʘʥʥʷ ʧʨʷʤʦʾ ʢʘʥʘʚʢʠ 

ʙʽʣʴʰ ʪʝʭʥʦʣʦʛʽʯʥʝ ʽ ʜʝʰʝʚʰʝ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ. 

3.4. ʄʝʪʦʜʠʢʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʧʨʠ 

ʨʝʚʝʨʩʠʚʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ 

ʢʨʫʛʣʦʩʪʽ ʷʚʣʷʻʪʴʩʷ ʦʪʨʠʤʘʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʜʣʷ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ. 

ʎʷ ʟʘʜʘʯʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʽʜʰʫʢʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ 

ʧʦʚʷʟʫʻ ʟʘʜʘʚʘʻʤʽ ʬʘʢʪʦʨʠ ʟ ʚʠʙʨʘʥʠʤʠ ʚʠʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʫ, ʪʦʙʪʦ 

ʜʦ ʧʦʙʫʜʦʚʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʦʜʝʣʽ. 
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ʈʦʟʚʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʚʠʤʘʛʘʻ ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʛʨʘʥʠʮʴ ʟʤʽʥʠ ʢʦʥʪʨʦʣʶʻʤʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ʇʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʨʽʟʘʥʥʷ ʤʝʪʘʣʽʚ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʨʦʬ. ɯ.ɸ. 

ʊʽʤʽ. ʁʦʛʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʥʘʫʢʠ ʧʨʦ ʨʽʟʘʥʥʷ ʤʝʪʘʣʽʚ. ʇʨʦʬ. 

ʇ.ʆ. ɸʬʘʥʘʩʴôʻʚ  ̔ʧʨʦʬ. ʂ.ɸ. ɿʚʦʨʠʢʽʥ ʧʨʦʚʝʣʠ ʮʽʢʘʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʨʦʟʚʠʥʫʣʠ 

ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʨʽʟʘʥʥʷ ʤʝʪʘʣʽʚ. ɺʝʣʠʢʠʡ ʦʙ'ʻʤ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʽʚ ʘʤʝʨʠʢʘʥʩʴʢʠʡ 

ʽʥʞʝʥʝʨ, ʬʘʭʽʚʝʮʴ ʚ ʦʙʣʘʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʡ ʥʦʨʤʫʚʘʥʥʷ ʨʦʙʦʪʠ ʌ.ʋ. ʊʝʡʣʦʨ. 

ɺʧʝʨʰʝ ʚ ʩʚʽʪʽ ʚʽʥ ʦʪʨʠʤʘʚ ʬʦʨʤʫʣʠ (ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ), ʱʦ ʧʦʢʘʟʫʶʪʴ ʚʧʣʠʚ 

ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ -  ʨʝʞʠʤʽʚ ʦʙʨʦʙʢʠ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ. ʊʝʡʣʦʨ ʙʘʛʘʪʦ ʨʘʟʽʚ 

ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʩʢʣʘʜʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ʇʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʊʝʡʣʦʨʦʤ ʩʪʝʧʝʥʝʚʠʡ ʚʠʜ 

ʬʦʨʤʫʣ ʡ ʙʫʣʠ ʚʠʤʫʰʝʥʽ ʨʦʟʨʦʙʣʷʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʦʪʨʠʤʘʥʥʷ ʩʘʤʠʭ ʤʦʜʝʣʝʡ, 

ʱʦ ʦʧʠʩʫʶʪʴ ʨʦʙʦʪʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. ʄʦʜʝʣʽ ʊʝʡʣʦʨʘ ʟ ʯʘʩʦʤ ʟʘʟʥʘʣʠ 

ʙʝʟʣʽʯ ʟʤʽʥ, ʙʫʣʠ ʚʩʽʣʷʢʦ ʜʦʧʦʚʥʝʥʽ ʡ ʧʝʨʝʨʦʙʣʝʥʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ ʦʩʥʦʚʘ 

ʤʦʜʝʣʝʡ ʊʝʡʣʦʨʘ ʟʘʣʠʰʘʻʪʴʩʷ ʢʦʣʠʰʥʴʦʶ - ʮʝ ʧʦʢʘʟʥʠʢʦʚʽ ʬʫʥʢʮʽʾ 

ʥʝʧʝʨʽʦʜʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʝʨʽʦʜʠʯʥʽ ʬʫʥʢʮʽʾ ʫ 

ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ (ʟʘ ʚʠʥʷʪʢʦʤ 

ʚʠʧʘʜʢʽʚ ʚʨʘʭʫʚʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ʽʥʩʪʨʫʤʝʥʪʫ). 

ʅʝʜʦʩʢʦʥʘʣʽʩʪʴ ʤʦʜʝʣʝʡ ʊʝʡʣʦʨʘ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʾʭ ʦʙʤʝʞʝʥʽʡ 

ʣʽʥʽʡʥʦʩʪʽ, ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʢʦʤʧʝʥʩʫʚʘʣʦʩʷ ʨʦʟʙʠʪʪʷʤ ʽʥʪʝʨʚʘʣʫ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʙʽʣʴʰ ʜʨʽʙʥʽ ʧʽʜʽʥʪʝʨʚʘʣʠ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʦʢʨʝʤʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ) ʽ ʩʪʚʦʨʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʪʘʙʣʠʮʴ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʜʣʷ ʮʠʭ ʧʽʜʽʥʪʝʨʚʘʣʠ. ʈʽʟʥʦʤʘʥʽʪʪʷ ʪʘʢʠʭ ʪʘʙʣʠʮʴ ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʘ 

ʧʨʠʢʣʘʜʽ ʨʦʙʦʪʠ [85]. ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʤʦʜʝʣʽ ʟ ʯʘʩʦʤ 

ʥʘʟʨʽʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʤʝʪʦʜʽʚ. 

ʇʦʷʚʘ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʙʫʣʦ ʧʦʚ'ʷʟʘʥʝ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʧʦʷʚʦʶ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʽ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʽʪʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʧʦʨʦʜʞʫʚʘʣʠ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ. 

ʊʘʢ ʷʢ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʩʚʦʛʦ ʩʪʚʦʨʝʥʥʷ ʚʠʤʘʛʘʶʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʪʠʭ ʯʠ ʽʥʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʯʘʩʦʤ ʜʦʨʦʛʠʭ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʪʝʦʨʽʾ 
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ʤʦʜʝʣʶʚʘʥʥʷ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʩʘʤʝ ʧʠʪʘʥʥʷʤ ʧʣʘʥʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʗʢ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚ ʨʦʙʦʪʽ [83], ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, 

ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʜʽʙʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚ 3-5 ʨʘʟʽʚ. 

ʅʘʜʘʣʽ ʪʝʦʨʽʷ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʽʪʢʥʫʣʘʩʷ ʽʟ ʟʥʘʯʥʠʤʠ 

ʪʨʫʜʥʦʱʘʤʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʚ ʨʦʙʦʪʘʭ, 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʚ [24,51,53,83,91] ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʚʘʨʽʶʚʘʥʥʷʤ ʥʘ ʜʚʦʭ ʽ ʪʨʴʦʭ ʨʽʚʥʷʭ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʨʠ 4-ʭ ʽ 5-ʠ ʬʘʢʪʦʨʥʠʭ ʧʣʘʥʘʭ ʧʝʨʝʚʠʱʫʚʘʣʦ 40. ʇʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʫʩʢʣʘʜʥʝʥʥʽ ʤʦʜʝʣʝʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʘʜʝʢʚʘʪʥʦʩʪʽ ʢʽʣʴʢʽʩʪʴ 

ʥʝʦʙʭʽʜʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ. 

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʥʝʜʦʣʽʢʦʤ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʷʚʣʷʻʪʴʩʷ ʪʝ, ʱʦ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʽʚ ʞʦʨʩʪʢʦ ʚʠʟʥʘʯʘʻ ʚʠʜ 

ʦʪʨʠʤʫʚʘʥʦʛʦ ʨʽʚʥʷʥʥʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʝʚʨʠʩʪʠʢʠ 

ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʽ. 

ʇʨʠʥʮʠʧʦʚʦ ʽʥʰʠʤ ʧʽʜʭʦʜʦʤ ʻ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʫʢʨʘʾʥʩʴʢʠʤ ʘʢʘʜʝʤʽʢʦʤ 

ɸ. ɻ. ɯʚʘʭʥʝʥʢʦ [91] ʤʝʪʦʜ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʤʦʜʝʣʝʡ, ʱʦ ʚʽʜʦʤʠʡ ʧʽʜ ʥʘʟʚʦʶ 

"ʄʝʪʦʜ ɻʨʫʧʦʚʦʛʦ ʋʨʘʭʫʚʘʥʥʷ ɸʨʛʫʤʝʥʪʽʚ" (ʄɻʋɸ). 

3.4.1. ʉʫʪʴ ʤʝʪʦʜʫ ʛʨʫʧʦʚʦʛʦ ʫʨʘʭʫʚʘʥʥʷ ʘʨʛʫʤʝʥʪʽʚ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ, ʚʠʢʣʘʜʝʥʠʡ ʚ ʨʦʙʦʪʽ [91] ʽ 

ʩʧʝʮʽʘʣʴʥʦ ʦʨʽʻʥʪʨʽʦʚʘʥʥʠʡ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ.  

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʚ ʜʘʥʦʤʫ ʤʝʪʦʜʽ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʩʪʫʧʝʥʝʚʽʡ ʧʦʣʽʥʦʤ ʂʦʣʤʦʛʦʨʦʚʘ-ɻʘʙʦʨʘ. ʆʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʡʦʛʦ 

ʙʘʛʘʪʦʨʷʜʥʽʩʪʴ (ʢʦʤʙʽʥʘʪʦʨʥʽʩʪʴ) ʽ ʽʻʨʘʨʭʽʯʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʘʤʦʚʽʜʙʽʨ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʨʽʰʝʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʩʠʩʪʝʤ 

ʥʦʨʤʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʚʦʙʦʜʠ ʚʠʙʦʨʫ ʪʘʢʦʞ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ, 

ʚʢʣʶʯʘʶʯʠ ʦʩʪʘʥʥʽʡ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʧʨʠʥʮʠʧʫ ʩʚʦʙʦʜʠ ʚʠʙʦʨʫ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʟʦʚʥʽʰʥʻ 

ʜʦʧʦʚʥʝʥʥʷ. ʉʫʪʥʽʩʪʴ ʧʝʨʰʦʛʦ ʧʨʠʥʮʠʧʫ ʧʦʣʷʛʘʻ ʫ ʚʽʜʙʦʨʽ ʜʣʷ ʫʯʘʩʪʽ ʚ 
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ʥʘʩʪʫʧʥʠʭ ʨʽʚʥʷʭ ʘʥʘʣʽʟʫ ʥʝ ʦʜʥʽʻʾ, ʘ ʛʨʫʧʠ ʢʨʘʱʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʤʦʜʝʣʝʡ ʥʘ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʨʽʩʪ 

ʽ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʫ [91,96]. 

ʇʨʠʥʮʠʧ ʟʦʚʥʽʰʥʴʦʛʦ ʜʦʧʦʚʥʝʥʥʷ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʣʦʞʝʥʥʷ ʤʽʥʽʤʫʤʫ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ 

ʝʬʝʢʪʠʚʥʠʡ ʩʘʤʦʦʪʙʦʨʘ. ʌʦʨʤʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʜʦʧʦʚʥʝʥʥʷ ʰʣʷʭʦʤ 

ʨʦʟʙʠʪʪʷ ʚʠʭʽʜʥʦʾ ʚʠʙʽʨʢʠ ʥʘ ʥʘʚʯʘʣʴʥʫ ʽ ʧʝʨʝʚʽʨʦʯʥʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʤʘʪʨʠʮʷ ʚʭʦʜʽʚ ʤʦʜʝʣʽ ʍ (N, M) ʽ 

ʚʝʢʪʦʨ ʚʠʭʦʜʽʚ T (N), ʜʝ N - ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʽʚ, ʄ - ʯʠʩʣʦ ʥʝʟʘʣʝʞʥʠʭ ʚʭʽʜʥʠʭ 

ʟʤʽʥʥʠʭ (ʚʽʜʨʘʟʫ ʞ ʚʽʜʟʥʘʯʠʤʦ ʥʝʜʦʣʽʢ ʤʝʪʦʜʫ - ʚʝʢʪʦʨʥʽʩʪʴ ʚʠʭʦʜʫ ʤʦʜʝʣʽ). 

ʅʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ ʥʘ ʧʽʜʩʪʘʚʽ ʤʘʪʨʠʮʽ ʍ (N, M) ʙʫʜʫʻʪʴʩʷ ʤʘʪʨʠʮʷ 

ʚʭʽʜʥʠʭ ʘʨʛʫʤʝʥʪʽʚ ʰʫʢʘʥʦʾ ʤʦʜʝʣʽ: 

ʍ (K, N), ʜʝ ʂ> = M. 

ʈʽʟʥʠʮʷ ʤʽʞ ʂ ʽ ʄ ʟʘʧʦʚʥʶʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʯʣʝʥʠ ʣʽʥʽʡʥʦʛʦ ʧʦʣʽʥʦʤʘ ʘʙʦ ʬʫʥʢʮʽʾ ʘʨʛʫʤʝʥʪʽʚ ʤʥʦʞʠʥʠ ʄ (ʥʘʧʨʠʢʣʘʜ, 1/ʭ, 

ln x, ln (1/x) ʽ ʪ.ʧ., ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʬʽʢʩʦʚʘʥʠʡ ʥʘʙʽʨ). 

ɹʘʟʠʩʥʽ (ʚʭʽʜʥʽ) ʘʛʨʫʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʥʦʞʠʥʠ 

ʤʦʞʣʠʚʠʭ ʘʨʛʫʤʝʥʪʽʚ ʤʦʜʝʣʽ Z0 - ʚʩʽʣʷʢʠʭ ʢʦʤʙʽʥʘʮʽʡ ʘʨʛʫʤʝʥʪʽʚ ʤʥʦʞʠʥʠ ʍ, 

ʦʜʝʨʞʫʚʘʥʠʭ ʧʨʠ ʧʦʙʫʜʦʚʽ ʧʦʚʥʦʛʦ ʧʦʣʽʥʦʤʘ ʧʦʧʝʨʝʜʥʴʦ ʚʠʙʨʘʥʦʛʦ ʩʪʫʧʝʥʷ ʥʘ 

ʙʘʟʽ ʮʽʻʾ ʤʥʦʞʠʥʠ. ʋ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʽ ʦʧʝʨʘʮʽʾ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘʜ 

ʯʠʩʣʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʘʚʝʜʝʥʠʭ ʬʫʥʢʮʽʡ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʮʝʜʫʨʘ ʚʣʘʩʥʝ ʤʥʦʛʦʨʷʜʥʦʾ ʩʝʣʝʢʮʽʾ: 

ʈʷʜ 1. ʊʘʢ ʷʢ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚ ʷʢʦʩʪʽ ʘʨʛʫʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ 

ʤʥʦʞʠʥʠ Z0, ʪʦ ʦʧʦʨʥʘ ʤʥʦʞʠʥʘ ʘʨʛʫʤʝʥʪʽʚ ʧʝʨʰʦʛʦ ʨʷʜʫ Z1 = Z0. 

ʇʦʪʽʤ ʦʮʽʥʶʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʚʩʽʭ ʤʦʜʝʣʝʡ ʚʠʜʫ: 

Y1 = a01 + a1Z1,      (3.4) 

ʧʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʤʦʜʝʣʝʡ ʩʪʘʥʦʚʠʪʴ, ʚʽʜʧʦʚʽʜʥʦ, 2ʢ - 1. 

ʇʦ ʢʦʞʥʽʡ ʟ ʤʦʜʝʣʝʡ ʦʮʽʥʶʻʪʴʩʷ ʢʨʠʪʝʨʽʡ ʨʝʛʫʣʷʨʥʦʩʪʽ: 
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ʜʝ: 

i k( , )12 1  , 

Nʘ - ʜʦʚʞʠʥʘ ʥʘʚʯʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, 

 
Y Yij ij,

- ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʠʭʦʜʫ ʤʦʜʝʣʽ ʥʘ 

ʥʘʚʯʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, YB  - ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʠʭʦʜʫ ʥʘ ʧʝʨʝʚʽʨʦʯʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ɿ ʫʩʽʭ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ ʚʽʜʙʠʨʘʻʪʴʩʷ F <(2ʢ - 1) ʢʨʘʱʠʭ, ʱʦ ʽ ʩʢʣʘʜʘʻ 

ʩʚʦʙʦʜʫ ʚʠʙʦʨʫ. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʚʽʜʽʙʨʘʥʽ ʤʦʜʝʣʽ ʩʢʣʘʜʘʶʪʴ ʤʥʦʞʠʥʫ Zʧ1, ʱʦ 

ʥʘʣʝʞʠʪʴ ʤʥʦʞʠʥʽ Z0. 

ʈʷʜ 2. ɹʫʜʫʻʪʴʩʷ ʤʥʦʞʠʥʘ ʤʦʜʝʣʝʡ-ʧʨʝʪʝʥʜʝʥʪʽʚ ʜʨʫʛʦʛʦ ʨʷʜʫ ʫ ʚʠʛʣʷʜʽ 

ʧʨʷʤʦʛʦ ʜʦʙʫʪʢʫ: 

Z2 = Zʧ1ʭZ0       (3.6) 

ʄʥʦʞʠʥʘ Z2 ʤʽʩʪʠʪʴ Fx(2ʢ - 1) ʯʣʝʥʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʤʥʦʞʠʥʫ ʤʦʜʝʣʝʡ 

ʜʨʫʛʦʛʦ ʨʷʜʫ. 

ɿ ʥʠʭ ʟʥʦʚʫ ʚʽʜʙʠʨʘʻʪʴʩʷ F ʢʨʘʱʠʭ ʚ ʩʝʥʩʽ ʤʽʥʽʤʫʤʫ ʢʨʠʪʝʨʽʶ 

ʨʝʛʫʣʷʨʥʦʩʪʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʤʥʦʞʠʥʠ Zʧ2, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʥʘʩʪʫʧʥʝ: 

   (3.7) 

ʜʝ  

  - ʧʝʨʝʧʦʟʥʘʯʝʥʽ ʝʣʝʤʝʥʪʠ ʤʥʦʞʠʥʠ Zn1, ʧʨʠʯʦʤʫ ʤʦʞʣʠʚʝ 

ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ: 

)...1(,);(,)1()1( Fjiijji  .     (3.8) 

ʎʝ ʤʦʞʝ ʩʪʘʪʠʩʷ ʫ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʦʜʠʥ ʽ ʪʦʡ ʞʝ Zʧ1 ʤʦʞʝ ʜʘʪʠ ʙʽʣʴʰʝ 

ʦʜʥʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʜʨʫʛʦʛʦ ʨʷʜʫ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʧʦʩʪʽʡʥʦʶ 

ʚʝʣʠʯʠʥʠ ʩʚʦʙʦʜʠ ʚʠʙʦʨʫ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (4.4) ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʚʧʦʨʷʜʢʦʚʘʥʽ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʤʥʦʞʠʥʠ ʘʨʛʫʤʝʥʪʽʚ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʨʷʜʫ: 

 

(3.9)   

(3.10) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʜʨʫʛʦʤʫ ʨʷʜʫ ʧʝʨʝʙʠʨʘʻʪʴʩʷ Fx(2ʢ - 1) ʤʦʜʝʣʝʡ. 

ʈʷʜ 3. ɼʣʷ ʪʨʝʪʴʦʛʦ ʨʷʜʫ Z3 = Zʧ2ʭZ0 

ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʙʦʨʫ ʘʥʘʣʦʛʽʯʥʘ ʧʨʦʮʝʜʫʨʽ ʜʣʷ ʜʨʫʛʦʛʦ ʨʷʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʥʝʦʙʭʽʜʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ S - ʛʦ 

ʨʷʜʫ (ʜʣʷ S> 1): 

Zs = Zn (s-1);          (3.11) 
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ɿ ʥʘʚʝʜʝʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʚʠʜʥʦ, ʱʦ ʤʥʦʞʠʥʘ Z0 ʟʘʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʫ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʽ, ʷʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʨʷʜʽʚ S = (2ʢ - 1). 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, Z0 ʻ ʥʝʨʫʭʦʤʦʶ ʪʦʯʢʦʶ ʦʧʠʩʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʡʦʛʦ ʟʙʽʞʥʦʩʪʽ ʟʘ ʢʽʥʮʝʚʝ ʯʠʩʣʦ ʢʨʦʢʽʚ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʤ (ʧʘʨʝʪʦʚʩʴʢʠʤ) ʢʨʠʪʝʨʽʻʤ 

"ʨʝʛʫʣʷʨʥʽʩʪʴ + ʥʝʟʤʽʱʝʥʽʩʪʴ" ʤʽʥʽʤʫʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʫʧʠʥʢʘ ʘʣʛʦʨʠʪʤʫ, ʧʨʠ 

ʮʴʦʤʫ ʢʨʠʪʝʨʽʡ ʥʝʟʤʽʱʝʥʦʩʪʽ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

n
a b

Y
0

0 0

 ,     (3.12) 

ʜʝ: a0 - ʟʥʘʯʝʥʥʷ ʚʠʭʦʜʫ ʤʦʜʝʣʽ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʧʝʨʝʚʽʨʦʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, 

b0 - ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʤʦʜʝʣʝʡ-ʧʨʝʪʝʥʜʝʥʪʽʚ ʜʘʥʦʛʦ ʨʷʜʫ, ʨʦʟʨʘʭʦʚʘʥʽ ʪʘʢʦʞ 

ʥʘ ʧʝʨʝʚʽʨʦʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʫ ʟʦʚʥʽʰʥʴʦʛʦ 

ʜʦʧʦʚʥʝʥʥʷ). 

3.4.2. ʌʦʨʤʫʚʘʥʥʷ ʧʣʘʥʫ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʘʣʛʦʨʠʪʤ ʄɻʋɸ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʷʢ 

ʘʢʪʠʚʥʦʛʦ, ʪʘʢ ʽ ʧʘʩʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʙʫʚ ʩʢʣʘʜʝʥʠʡ ʧʣʘʥ ʟ 4-ʤʘ ʟʤʽʥʥʠʤʠ.  

ʋ ʪʘʙʣʠʮʽ 3.2. ʧʦʜʘʥʠʡ ʩʢʣʘʜʝʥʠʡ ʧʣʘʥ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 
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ʊʘʙʣʣʠʮʷ 3.2.  

ʇʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ˉ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʇʣʘʥ ʝʢʩʧʝʨʠʤʝʥʪʫ 
Y 

X1 X2 X3 X4 

2ű,Á n,ʦʙ/ʭʚ k h,ʤʤ (L, ʤʤ) ȹR, ʤʤ 

1 2 3 4 5 

1 -1 +1 +1 +2 0,03578 

2 -1 -2 -1 -1 0,04987 

3 +1 +2 +1 +1 0,0447 

4 -2 +2 -2 -2 0,0423 

5 +2 +2 -2 +2 0,077 

6 +1 -2 -1 +1 0,05073 

7 +2 +2 -1 +2 0,0697 

8 -1 -2 -1 -1 0,04725 

9 +2 +1 +2 +2 0,04 

10 +1 -1 +2 -2 0,0199 

11 -1 -1 +2 -2 0,0161 

12 -2 +1 +1 -1 0,0284 

13 -2 -1 +1 -1 0,0138 

14 +1 +1 -2 -2 0,061 

15 -1 -1 +2 +1 0,0188 

16 +2 -2 -2 -1 0,063 

17 -2 0 0 0 0,04897 

18 +2 0 0 0 0,0704 

19 0 -2 0 0 0,0518 

20 0 +2 0 0 0,054 

21 0 0 -2 0 0,072 

22 0 0 +2 0 0,0173 

23 0 0 0 -2 0,0495 

24 0 0 0 +2 0,056 

 

ʋ ʧʣʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ 1 ʚʝʣʠʯʠʥʘ ʚʘʨʽʶʚʘʣʘʩʴ ʥʘ 3-ʭ ʨʽʚʥʷʭ (2ű), 2 

ʚʝʣʠʯʠʥʠ ʚʘʨʽʶʚʘʣʠʩʴ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ (n ʪʘ k), ʽʥʰʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ 

ʬʽʢʩʫʚʘʣʠʩʴ ʧʦ ʬʘʢʪʫ ʪʘ ʟʘʥʦʩʠʣʠʩʷ ʚ ʤʘʪʨʠʮʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

[53,57].  
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3.5.  ɺʠʩʥʦʚʢʠ. 

1. ɺʧʝʨʰʝ ʦʙʛʨʫʥʪʦʚʘʥʘ ʪʘ ʘʜʘʧʪʦʚʘʥʘ ʜʣʷ ʇʂʄ ʤʝʪʦʜʠʢʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʥʘ 

ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ. 

2. ɼʦʚʝʜʝʥʦ, ʱʦ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ 

ʢʨʫʛʣʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʦʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʇʂʄ, ʜʝ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʢʣʠʢʘʻ 

ʪʨʫʜʥʦʱʽ.  

3. ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʭʠʣʝʥʥʷ 

ʦʪʚʦʨʽʚ ʫ ʇʂʄ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ 

ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʤʝʪʦʜ ʄɻʋɸ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʦʪʨʠʤʫʚʘʪʠ ʤʦʜʝʣʽ, ʘʜʝʢʚʘʪʥʽ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʩʪʨʦʢʠ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʟʘʙʝʟʧʝʯʫʻ 

ʝʢʦʥʦʤʽʶ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʜʦʩʣʽʜʽʚ. 
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ʈʆɿɼɯʃ 4 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʉɺɽʈɼʃɯʅʅʗ 

ʆʈʊʆʊʈʆʇʅʀʍ ɺʋɻʃɽʇʃɸʉʊʀʂɯɺ 

ʇʨʦʙʣʝʤʘ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʘ. ɼʘʥʘ 

ʧʨʦʙʣʝʤʘ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ ʦʪʚʦʨʫ. ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʢʨʠʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʰʘʨʫʚʘʥʥʷ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ.  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʘʥʘʣʽʟ ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʡʦʛʦ ʟʘʣʝʞʥʽʩʪʴ 

ʚʽʜ ʛʝʦʤʝʪʨʽʾ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ.  

ʇʽʜ ʷʢʽʩʪʶ ʦʪʚʦʨʽʚ ʨʦʟʫʤʽʶʪʴ ʨʷʜ ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ ʪʦʯʥʽʩʪʴ ʦʪʚʦʨʫ, 

ʥʘʷʚʥʽʩʪʴ ʩʢʦʣʽʚ, ʥʝʟʨʽʟʘʥʠʭ ʚʦʣʦʢʦʥ, ʪʝʨʤʦʜʝʩʪʨʫʢʮʽʷ, ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ. ʋ 

ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʚ ʚʟʷʪʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ 

ʢʨʫʛʣʦʩʪʽ. 

ɼʣʷ ʝʢʦʥʦʤʽʾ ʯʘʩʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʝʦʙʭʽʜʥʝ 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ. ɿʦʢʨʝʤʘ, ʷʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ 

ʚʠʱʝ, ʧʨʽʦʨʠʪʝʪʥʠʤ ʤʝʪʦʜʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʚ ʦʙʨʘʥʠʡ ʤʝʪʦʜ ʄɻʋɸ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ, 

ʧʝʨʝʚʽʨʠʪʠ ʾʾ ʘʜʝʢʚʘʪʥʽʩʪʴ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

4.1. ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʢʨʠʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 

ʇʽʜʚʠʱʝʥʥʷ ʦʩʴʦʚʦʾ ʩʠʣʠ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʚʠʱʝ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ, ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʦʷʚʠ 

ʪʨʽʱʠʥ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʢʨʠʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʘhʨʫʚʘʥʥʷ 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʦʧʠʩʘʥʝ ʚ ʨʦʟʜʽʣʽ ɯɯɯ. ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʴ ʟ 

ʨʝʚʝʨʩʠʚʥʠʤʠ ʩʚʝʨʜʣʘʤʠ Ï 8 ʤʤ ʟ ʢʫʪʘʤʠ ʚ ʧʣʘʥʽ ű = 110  ʪʘ 120   ʘ ʪʘʢʦʞ 

ʧʣʘʩʢʠʤ ʧʫʘʥʩʦʥʦʤ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʜʚʦ- ʪʘ ʪʨʠʧʝʨʠʤʠ ʽ 

ʩʪʫʧʽʥʯʘʪʠʤʠ ʩʚʝʨʜʣʘʤʠ, ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ. 

ʆʪʨʠʤʘʥʽ ʩʠʛʥʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 4.1, ʤʦʤʝʥʪ ʨʦʟʰʘʨʫʚʘʥʥʷ ï ʥʘ 

ʨʠʩʫʥʢʫ 4.2. 
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ʘ) ʇʫʘʥʩʦʥ ï ʩʚʝʨʜʣʦ ʟ ʢʫʪʦʤ ű=110   ʙ) ʇʫʘʥʩʦʥ ï ʩʚʝʨʜʣʦ ʟ ʢʫʪʦʤ ű=120   

 

ʚ) ʇʫʘʥʩʦʥ ï ʧʣʘʩʢʘ ʧʦʚʝʨʭʥʷ 

ʈʠʩ.  4.1.  ʆʪʨʠʤʘʥʽ ʩʠʛʥʘʣʠ 

 

ʈʠʩ. 4.2.  ʄʦʤʝʥʪ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ɺʝʣʠʯʠʥʘ ʢʨʠʪʠʯʥʦʛʦ ʟʫʩʠʣʣʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʫʘʥʩʦʥʘ 

ʧʦʜʘʥʘ ʫ ʪʘʙʣʠʮʽ 4.1. 

ʊʘʙʣʠʮʷ  4.1  

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʩʠʣʠ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ɺʠʜ ʧʫʘʥʩʦʥʘ ɼʽʘʤʝʪʨ ʧʫʘʥʩʦʥʘ, ʤʤ 
ʆʪʨʠʤʘʥʘ ʢʨʠʪʠʯʥʘ 

ʩʠʣʘ, ʅ 

ʉʚʝʨʜʣʦ ʟ ʢʫʪʦʤ ű=110   

8 

700  
ʉʚʝʨʜʣʦ ʟ ʢʫʪʦʤ ű=120   780  
ʇʣʘʩʢʘ ʧʦʚʝʨʭʥʷ 1012,4  
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ʆʪʨʠʤʘʥʽ ʢʨʠʪʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 

4.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ 

ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʥʘ ʦʩʥʦʚʽ ʚʽʙʨʦ-ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʝʣʠʯʠʥʠ ʪʘ ʰʚʠʜʢʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʟʘ 

ʦʧʠʩʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʚʠʤʘʛʘʻ ʦʪʨʠʤʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʨʘʭʦʚʘʥʠʭ ʪʘ 

ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʟʥʦʰʫʚʘʥʥʷ, ʚʠʚʝʜʝʥʥʷ ʧʦʧʨʘʚʦʯʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʦʱʦ. 

ʊʦʤʫ ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʟôʷʩʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ. ʊʦʙʪʦ 

ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʙʝʟʧʦʩʝʨʝʜʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʝʣ. ɼʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʽʢʨʦʩʢʦʤ ʋʀʄ-23.  

ʅʘ ʨʠʩʫʥʢʫ 4.3 ʧʦʢʘʟʘʥʽ ʚʝʣʠʯʠʥʠ, ʚʟʷʪʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ. ʊʫʪ l ï ʚʽʜʩʪʘʥʴ 

ʚʽʜ ʦʩʽ ʩʚʝʨʜʣʘ ʜʦ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʟʜʦʚʞ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ, h ï ʚʝʣʠʯʠʥʘ 

ʟʥʦʰʫʚʘʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ. 

 
 

ʈʠʩ. 4.3. ɿʦʙʨʘʞʝʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʩʚʝʨʜʣʘ ʜʦ ʽ ʧʽʩʣʷ ʧʨʦʮʝʩʫ ʦʙʨʦʙʣʝʥʥʷ 

ʇʂʄ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʜʚʦʭʩʪʫʧʽʥʯʘʪʠʭ ʩʚʝʨʜʝʣ ʟ ʧʦʜʚʽʡʥʠʤʠ ʢʫʪʘʤʠ ʚ 

ʧʣʘʥʽ 2ű=110Á-140Á ʥʘʚʝʜʝʥʽ ʥʘ ʛʨʘʬʽʢʘʭ (ʨʠʩ. 4.4).  

ʇʽʩʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ (ʨʠʩ. 4.5) ʙʫʚ 

ʦʪʨʠʤʘʥʠʡ ʟʘʢʦʥ ʟʘʣʝʞʥʦʩʪʽ hʟʘʤ =f(hʨʦʟʨ). ɼʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʻ ʘʢʪʫʘʣʴʥʦʶ, ʢʦʣʠ 

ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʪʚʦʨʽʚ. 

hʟʘʤ =1,4*  hʨʦʟʨ+0,011 
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ʈʠʩ. 4.4. ɺʝʣʠʯʠʥʘ ʟʥʦʰʫʚʘʥʥʷ ʚʟʜʦʚʞ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʩʚʝʨʜʣʘ ʧʽʩʣʷ 10 

ʦʪʚʦʨʽʚ 

 

ʈʠʩ. 4.5. ɺʠʤʽʨʷʥʘ ʪʘ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ  

ʚʝʣʠʯʠʥʘ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ 

ʆʪʞʝ, ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʙʨʦ-ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʜʦ 

ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʢʘʟʘʚ ʘʜʝʢʚʘʪʥʽʩʪʴ ʮʴʦʛʦ 

ʤʝʪʦʜʫ. ɿʘʩʪʦʩʦʚʫʶʯʠ ʦʪʨʠʤʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʦ ʦʪʨʠʤʘʪʠ ʟʥʘʯʝʥʥʷ 

ʟʥʦʰʫʚʘʥʥʷ, ʥʝ ʧʨʦʚʦʜʷʯʠ ʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ. 

4.3. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʝʣ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɺʝʣʠʯʠʥʘ ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʻ ʦʜʥʠʤ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʟʘʜʘʯʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʫ.  

ʅʘ ʧʨʘʢʪʠʮʽ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʥʘʡʯʘʩʪʽʰʝ, ʷʢ ʽ ʧʨʠ ʦʙʨʦʙʮʽ ʤʝʪʘʣʽʚ, 

ʥʦʨʤʫʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʬʘʩʢʠ ʟʥʦʰʫʚʘʥʥʷ ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ. ɰʾ  ʚʝʣʠʯʠʥʘ 
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ʦʙʤʝʞʫʻʪʴʩʷ hʟ = 0,15 ï 0,2 ʤʤ, ʱʦ ʧʨʠʥʘʡʤʥʽ ʚ 1.5 ʨʘʟʠ ʤʝʥʰʝ, ʥʽʞ ʧʨʠ 

ʦʙʨʦʙʮʽ ʤʝʪʘʣʽʚ, ʢʦʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʚʝʣʠʯʠʥʘ ʟʥʦʰʫʚʘʥʥ ̫ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ hʟ> 

0.3 ʤʤ. ʆʜʥʠʤ ʟ ʢʨʠʪʝʨʽʾʚ ʟʥʦʰʫʚʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʤʦʞʝ ʩʣʫʞʠʪʠ ʨʘʜʽʫʩ 

ʦʢʨʫʛʣʝʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ɟ [88]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʢʨʠʪʝʨʽʶ ʜʣʷ ʦʮʽʥʢʠ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ ʨʝʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʫʪʨʫʜʥʝʥʝ, ʪʘʢ ʷʢ 

ʚʠʤʘʛʘʻ ʜʣʷ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʠʢ ʽ ʧʨʠʣʘʜʽʚ, ʥʘʧʨʠʢʣʘʜ, 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ. ʉʪʘʥʜʘʨʪʥʠʡ ʤʽʢʨʦʩʢʦʧ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʦʮʽʥʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢ ʾʭ ʨʝʩʫʨʩ ʪʘ ʩʪʽʡʢʽʩʪʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʷʢ 

ʢʨʠʪʝʨʽʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʡʦʛʦ ʨʝʩʫʨʩʫ ʪʝʞ ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʡʥʷʪʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʨʝʩʫʨʩ, ʚʠʨʘʞʝʥʠʡ ʢʽʣʴʢʽʩʪʶ ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʤʠ 

ʩʚʝʨʜʣʦʤ ʦʪʚʦʨʽʚ ʧʨʠ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʦʙʨʦʙʢʠ, ʭʦʯ ʽ ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʽʥʩʪʨʫʤʝʥʪʫ, ʦʜʥʘʢ ʦʙʤʝʞʝʥʠʡ ʢʦʥʢʨʝʪʥʦ ʁ

ʦʧʝʨʘʮʽʻʶ, ʪʦʙʪʦ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ. 

ɹʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ ʨʽʟʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʽ ʫʤʦʚʠ ʦʙʨʦʙʢʠ, ʻ ʩʪʽʡʢʽʩʪʴ. ɼʝʷʢʽ ʝʤʧʽʨʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʩʪʽʡʢʦʩʪʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʤʦʞʥʘ ʟʥʘʡʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʚ ʨʦʙʦʪʽ [17]. ʉʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ (ʧʝʨʝʜʥʽʡ ɔ ʽ ʟʘʜʥʽʡ Ŭ ʢʫʪʠ) ʽ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ 

(ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ɡ, ʧʦʜʘʯʽ S ʽ ʛʣʠʙʠʥʠ ʨʽʟʘʥʥʷ t). 

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ [66-

68,76]. ɺ ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʽʥʥʷ ʟʤʽʥʶʚʘʣʘʩʷ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ 

(480 ʦʙ/ʭʚ ʪʘ 880 ʦʙ/ʭʚ), ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʧʨʠʩʪʨʽʡ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʚʦʥʘʧʨʷʤʣʝʥʦ, ʟʽ 

ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ (ʦʧʠʩ 

ʧʨʠʩʪʨʦʶ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʩʚʝʨʜʣʘ ʧʦʜʘʥʽ ʫ ʨʦʟʜʽʣʽ 3). 

ʇʨʠʩʪʨʽʡ ʩʪʚʦʨʶʻ ʚʣʘʩʥʽ ʢʦʣʠʚʘʥʥʷ, ʱʦ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ 
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ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ (ʟʘ ʨʘʭʫʥʦʢ ʟʘʧʠʩʫ ʪʘ ʧʦʜʘʣʴʰʦʛʦ 

ʚʽʜʥʽʤʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʫʩʪʘʥʦʚʢʠ).  

ʅʘ ʨʠʩ. 4.6 (ʘ, ʙ) ʧʦʢʘʟʘʥʠʡ ʚʠʛʣʷʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʪʘ ʪʘ 

ʨʦʦʯʘ ʟʦʥʘ.  

 

 

ʘ ʙ 

ʈʠʩ. 4.6. ʘ) ɺʠʛʣʷʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʙ) ʝʣʝʤʝʥʪ ʫʩʪʘʥʦʚʢʠ 

1 -  ʇʨʠʩʪʨʽʡ ʜʣʷ ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ; 2- ʇʽʜʩʠʣʶʚʘʯ; 3- 

ʇʝʨʝʪʚʦʨʶʚʘʯ; 4- ɺʠʛʣʷʜ ʟʘʬʽʢʩʦʚʘʥʦʛʦ ʚʽʙʨʦʩʠʛʥʘʣʫ; 5- ʂʦʤʧôʶʪʝʨ; 6- 

ɺʽʙʨʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ; 7- ʉʚʝʨʜʣʦ; 8- ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʨʘʟʦʢ ʤʘʪʝʨʽʘʣʫ 

ʅʘ ʛʨʘʬʽʢʘʭ (ʨʠʩ. 4.7 ʪʘ ʨʠʩ. 4.8) ʧʦʢʘʟʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ 

ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʚʽʜ ʰʣʷʭʫ, ʧʨʦʡʜʝʥʦʛʦ ʩʚʝʨʜʣʦʤ. ʅʘ ʨʠʩ. 4.7 

ʧʨʠʚʝʜʝʥʽ ʛʨʘʬʽʢʠ ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʪʘ ʪʨʴʦʭ ʟʨʘʟʢʽʚ ʨʝʚʝʨʩʠʚʥʠʭ ʩʚʝʨʜʝʣ ʧʨʠ 

ʟʤʽʥʽ ʨʝʞʠʤʫ ʦʙʨʦʙʣʝʥʥʷ. ʅʘ ʨʠʩ. 4.8 ʧʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʪʘ 3 

ʟʨʘʟʢʽʚ ʨʝʚʝʨʩʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʟʤʽʥʽ ʛʦʣʦʚʥʦʛʦ ʧʦʜʚʽʡʥʦʛʦ ʢʫʪʘ ʚ ʧʣʘʥʽ. 

ɿ ʛʨʘʬʽʢʽʚ ʚʠʜʥʦ, ʱʦ ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ 

ʧʝʨʝʚʠʱʫʻ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʨʝʚʝʨʩʠʚʥʠʭ ʩʚʝʨʜʝʣ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʚ ʧʣʘʥʽ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʟʥʦʰʫʚʘʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʧʽʜʚʠʱʫʻ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ  

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ.  
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ʈʠʩ. 4.7. ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ h=f(L) ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ 

ʪʨʴʦʭ ʟʨʘʟʢʽʚ ʨʝʚʝʨʩʠʚʥʠʭ ʩʚʝʨʜʝʣ ʧʨʠ ʟʤʽʥʽ ʨʝʞʠʤʫ ʦʙʨʦʙʣʝʥʥʷ 

 

ʈʠʩ. 4.8. ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ h=f(L) ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ ʪʘ 

ʪʨʴʦʭ ʟʨʘʟʢʽʚ ʨʝʚʝʨʩʠʚʥʠʭ ʩʚʝʨʜʝʣ ʧʨʠ ʟʤʽʥʽ ʢʫʪʘ 2ű (110Á, 120Á, 130Á) 

ʅʘ ʨʠʩʫʥʢʘʭ 4.9 ʪʘ 4.10 ʧʦʢʘʟʘʥʽ ʜʽʘʛʨʘʤʠ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʯʘʩʫ 

ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ.  

ʅʘ ʨʠʩʫʥʢʘʭ 4.9-4.10: 
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1, 2, 3 ï ʉʚʝʨʜʣʽʥʥʷ ʨʝʚʝʨʩʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ 2ű (110Á 

ï 1, 120Á ï 2, 130Á ï 3), n=480 ʦʙ/ʭʚ., ʦʜʥʦʥʘʧʨʷʤʣʝʥʝ ʩʚʝʨʜʣʽʥʥʷ. 

1-1, 2-1, 3-1 - ʉʚʝʨʜʣʽʥʥʷ ʨʝʚʝʨʩʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ 2ű 

(110Á ï 1, 120Á ï 2, 130Á ï 3), n=480 ʦʙ/ʭʚ., ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʽʥʥʷ. 

  

ʈʠʩ. 4.9. ɼʽʘʛʨʘʤʘ ʧʦ ʚʝʣʠʯʠʥʽ 

ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ 

ʈʠʩ. 4.10. ɼʽʘʛʨʘʤʘ ʧʦ ʯʘʩʫ ʦʙʨʦʙʢʠ 

ʽʥʩʪʨʫʤʝʥʪʦʤ 

1-2, 2-2, 3-2 - ʉʚʝʨʜʣʽʥʥʷ ʨʝʚʝʨʩʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ 2ű 

(110Á ï 1, 120Á ï 2, 130Á ï 3), n=880 ʦʙ/ʭʚ., ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʽʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ 

ʧʦʨʽʚʥʷʥʥʷ ʚʝʣʠʯʠʥʠ ʪʘ ʰʚʠʜʢʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʜʣʷ ʨʝʚʝʨʩʠʚʥʠʭ, ʩʪʫʧʽʥʯʘʪʠʭ, 

ʜʚʦ- ʪʘ ʪʨʠʧʝʨʠʭ ʩʚʝʨʜʝʣ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʟʷʪʦ 2 ʟʨʘʟʢʠ ʜʚʦʧʝʨʠʭ 

ʩʚʝʨʜʝʣ (2ű=110Ü, 2ű=120Ü), 2 ʟʨʘʟʢʠ ʪʨʠʧʝʨʠʭ ʩʚʝʨʜʝʣ (2ű=110Ü, 2ű=120Ü), 

ʯʦʪʠʨʠ ʟʨʘʟʢʠ ʩʪʫʧʽʥʯʘʪʠʭ ʩʚʝʨʜʝʣ (ʨʠʩ. 4.11) ʟ ʨʽʟʥʠʤʠ ʛʦʣʦʚʥʠʤʠ ʢʫʪʘʤʠ ʚ 

ʧʣʘʥʽ ʜʣʷ ʜʨʫʛʦʛʦ (ʰʠʨʦʢʦʛʦ) ʩʪʫʧʝʥʷ ʩʚʝʨʜʣʘ, ʘ ʩʘʤʝ 2ű21=110Á, 2ű22=120Á, 

2ű23=130Á, 2ű24=140Á. ʂʫʪ ʚ ʧʣʘʥʽ ʧʝʨʰʦʾ ʩʪʫʧʝʥʽ ʩʚʝʨʜʣʘ ʫ ʚʩʽʭ ʯʦʪʠʨʴʦʭ 

ʟʨʘʟʢʽʚ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʦʜʥʘʢʦʚʠʤ, ʘ ʩʘʤʝ 2ű1=120Á. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʝʚʝʨʩʠʚʥʠʭ ʩʚʝʨʜʝʣ ʙʫʣʦ ʚʟʷʪʦ 4 ʟʨʘʟʢʠ (2ű=110Á, 2ű=120Á, 2ű=130Á, ʩʬʝʨʠʯʥʘ 

ʟʘʪʦʯʢʘ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ).  

ʋ ʪʘʙʣʠʮʽ 4.2 ʧʦʜʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ ʚʝʣʠʯʠʥʠ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ (ʢʽʣʴʢʽʩʪʴ ʦʪʚʦʨʽʚ 

60) [62,63,65]. 
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ʈʠʩ. 4.11 ɿʦʙʨʘʞʝʥʥʷ ʜʚʦʭʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʇʂʄ 

ʊʘʙʣʠʮʷ 4.2  

ɺʝʣʠʯʠʥʘ ʪʘ ʰʚʠʜʢʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʝʣ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʛʝʦʤʝʪʨʽʾ 

ʉʚʝʨʜʣʦ ɼʚʦʧʝʨʝ ʊʨʠʧʝʨʝ ʉʪʫʧʽʥʯʘʪʝ ʈʝʚʝʨʩʠʚʥʝ 
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ɿ ʪʘʙʣʠʮʽ 4.2 ʚʠʜʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʨʽʞʫʯʠʭ ʢʨʦʤʦʢ ʪʨʠʧʝʨʠʭ 

ʩʚʝʨʜʝʣ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʯʝ, ʥʽʞ ʜʣʷ ʜʚʦʧʝʨʠʭ. ɼʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ 

ʤʘʢʩʠʤʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʟʥʦʰʫʚʘʥʥʷ h=0,253 ʤʤ, ʜʣʷ ʜʚʦʧʝʨʦʛʦ ʪʘ ʪʨʠʧʝʨʦʛʦ 

ʩʚʝʨʜʝʣ ʚʽʜʧʦʚʽʜʥʦ h=1,083 ʤʤ ʪʘ h=0,275 ʤʤ, ʪʦʜʽ ʷʢ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ 

h=0,17 ʤʤ. 

ɼʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʦʰʫʚʘʥʥʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ h=0,17 ʤʤ. ʎʝ ʥʘ 

57% ʤʝʥʰʝ, ʥʞ̔ ʜʣʷ ʩʪʫʧʥ̔ʯʘʪʦʛʦ ʩʚʝʨʜʣʘ ʪʘ ʚʜ̔ʧʦʚʜ̔ʥʦ ʥʘ 92% ʽ ʥʘ 66% , ʥʽʞ 

ʜʣʷ ʜʚʦʧʝʨʦʛʦ ʪʘ ʪʨʠʧʝʨʦʛʦ ʩʚʝʨʜʝʣ.  

ʇʦ ʨʦʟʨʘʭʫʥʢʘʤ  ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ 

ʟʥʦʰʫʚʘʥʥʷ ʚʽʜ ʰʣʷʭʫ, ʧʨʦʡʜʝʥʦʛʦ ʩʚʝʨʜʣʦʤ ʜʣʷ ʩʪʫʧʽʥʯʘʪʠʭ ʩʚʝʨʜʝʣ (ʨʠʩ. 

4.12).  ʇʨʠ ʧʦʩʪʽʡʥʠʭ ʫʤʦʚʘʭ ʦʙʨʦʙʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 2 ʟʦʥʠ ʟʥʦʰʫʚʘʥʥʷ, ʘ 

ʩʘʤʝ ʟʦʥʘ ʧʨʠʨʘʙʦʪʢʠ (ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ), ʧʽʩʣʷ ʷʢʦʾ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʽʚʥʦʚʘʞʥʘ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ, ʪʘ ʟʦʥʘ ʥʦʨʤʘʣʴʥʦʛʦ 

ʟʥʦʰʫʚʘʥʥʷ, ʫ ʷʢʽʡ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʤʽʥʽʤʘʣʴʥʘ ʜʣʷ ʟʘʜʘʥʠʭ ʫʤʦʚ 

ʪʝʨʪʷ [108]. 
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ʈʠʩ. 4.12. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ ʚʽʜ ʰʣʷʭʫ, ʧʨʦʡʜʝʥʦʛʦ 

ʩʚʝʨʜʣʦʤ 

ʅʘ ʜʽʘʛʨʘʤʽ (ʨʠʩ. 4.13) ʥʘʚʝʜʝʥʘ ʢʽʣʴʢʽʩʪʴ ʦʪʚʦʨʽʚ ʪʘ ʚʠʛʣʷʜ ʫʪʚʦʨʝʥʦʛʦ 

ʦʪʚʦʨʫ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʫ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʘʭ ʨʽʟʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ 

ʽʥʩʪʨʫʤʝʥʪʫ.  

 

ʈʠʩ. 4.13 ɼʽʘʛʨʘʤʘ ʢʽʣʴʢʦʩʪʽ ʦʪʚʦʨʽʚ ʪʘ ʚʠʛʣʷʜʫ ʦʪʨʠʤʘʥʦʛʦ ʦʪʚʦʨʫ 

ɿ ʜʽʘʛʨʘʤʠ ʚʠʜʥʦ, ʱʦ ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʦʪʚʦʨʽʚ ʤʦʞʣʠʚʦ ʦʙʨʦʙʠʪʠ 

ʜʚʦʧʝʨʠʤ ʩʚʝʨʜʣʦʤ ʪʘ ʨʝʚʝʨʩʠʚʥʠʤʠ ʩʚʝʨʜʣʘʤʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʦʜʥʦʥʘʧʨʷʤʣʝʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ. ʅʘʡʙʚʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʦʪʚʦʨʽʚ ï ʨʝʚʝʨʩʠʚʥʠʤ 

ʩʚʝʨʜʣʦʤ ʟ ʢʫʪʦʤ ʚ ʧʣʘʥʽ 110Ü ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ 480 

ʦʙ/ʭʚ., ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ.  

ʅʘ ʨʠʩʫʥʢʘʭ 4.14 - 4.17 ʧʦʜʘʥʽ ʟʘʛʘʣʴʥʽ ʨʘʜʽʘʣʴʥʽ  ʜʽʘʛʨʘʤʠ  ʜʣʷ ʚʩʽʭ  ʪʠʧʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ  ʩʚʝʨʜʝʣ.  ʆʧʪʠʤʘʣʴʥʘ  ʛʝʦʤʝʪʨʽʷ  ʽʥʩʪʨʫʤʝʥʪʫ  ʦʙʠʨʘʻʪʴʩʷ  
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ʚʨʘʭʦʚʫʶʯʠ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʜʽʘʛʨʘʤʽ. 

 

ʈʠʩ. 4.14. ɿʘʛʘʣʴʥʘ ʨʘʜʽʘʣʴʥʘ ʜʽʘʛʨʘʤʘ ʜʣʷ ʦʙʨʦʙʢʠ ʩʢʣʦʧʣʘʩʪʠʢʫ ʜʚʦʧʝʨʠʤʠ ʪʘ 

ʪʨʠʧʝʨʠʤʠ ʩʚʝʨʜʣʘʤʠ. 

 

ʈʠʩ. 4.15. ɿʘʛʘʣʴʥʘ ʨʘʜʽʘʣʴʥʘ ʜʽʘʛʨʘʤʘ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʚʫʛʣʝʧʣʘʩʪʠʢʘ 

ʜʚʦʧʝʨʠʤʠ, ʪʨʠʧʝʨʠʤʠ ʪʘ ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ 

 

ʈʠʩ. 4.16. ɿʘʛʘʣʴʥʘ ʨʘʜʽʘʣʴʥʘ ʜʽʘʛʨʘʤʘ ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ ʯʦʪʠʨʴʦʭ 

ʢʦʥʩʪʨʫʢʮʽʡ 
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ʈʠʩ. 4.17. ʟʘʛʘʣʴʥʘ ʨʘʜʽʘʣʴʥʘ ʜʽʘʛʨʘʤʘ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ 

ɿʛʽʜʥʦ ʨʘʜʽʘʣʴʥʠʭ ʜʽʘʛʨʘʤ ʛʝʦʤʝʪʨʽʷ ʽʥʩʪʨʫʤʝʥʪʫ ʦʙʠʨʘʻʪʴʩʷ ʚʨʘʭʦʚʫʶʯʠ 

ʢʦʤʙʽʥʘʮʽʶ ʤʽʥʽʤʫʤʽʚ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ. 

4.4. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʦʪʚʦʨʽʚ ʫ ʇʂʄ 

ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʨʝʚʝʨʩʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ 

ʚʝʨʩʪʘʪʘ. 

ʅʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʦʪʚʦʨʽʚ ʫ ʇʂʄ ʻ 

ʨʦʟʰʘʨʫʚʘʥʥʷ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʤʽʮʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʢʨʽʧʣʝʥʥʷ. ʇʨʠ  

ʦʙʨʦʙʮʽ ʇʂʄ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʝ ʩʚʝʨʜʣʽʥʥʷ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʧʦʷʚʫ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʪʘ ʨʦʟʣʦʭʤʘʯʫʚʘʥʥʷ ʚʦʣʦʢʦʥ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʧʦʷʚʠ 

ʜʘʥʠʭ ʜʝʬʝʢʪʽʚ ʚ ʨʦʙʦʪʽ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʨʝʚʝʨʩʠʚʥʠʡ (ʜʚʦʥʘʧʨʷʤʣʝʥʠʡ) ʨʫʭ 

ʽʥʩʪʨʫʤʝʥʪʫ [85-87]. ʅʘ ʨʠʩʫʥʢʘʭ 4.18 ʪʘ 4.19 ɿʦʙʨʘʞʝʥʠʡ ʚʠʛʣʷʜ ʦʪʚʦʨʽʚ ʥʘ 

ʚʭʦʜʽ ʪʘ ʥʘ ʚʠʭʦʜʽ ʩʚʝʨʜʣʘ.  

ʇʽʩʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʪʚʦʨʽʚ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʢʨʫʛʣʦʛʨʘʤʠ (ʨʠʩ. 4.20) ʪʘ 

ʨʦʟʨʘʭʦʚʘʥʦ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʾ ʬʦʨʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʨʝʞʠʤʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʜʭʠʣʝʥʥʷ ʫʪʚʦʨʝʥʠʭ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʾ ʬʦʨʤʠ 

ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʜʽʘʛʨʘʤʠ (ʨʠʩ. 4.21). ɿ ʜʽʘʛʨʘʤʠ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʢʦʞʥʦʤʫ ʨʝʞʠʤʽ 

ʨʽʟʘʥʥʷ ʥʘʡʤʝʥʰʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʜʘʻ ʩʚʝʨʜʣʦ ʟ ʨʽʟʥʦʶ ʛʝʦʤʝʪʨʽʶ. 
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ʈʠʩ. 4.18. ɿʦʙʨʘʞʝʥʥʷ ʦʪʚʦʨʽʚ ʥʘ ʚʭʦʜʽ 

ʩʚʝʨʜʣʘ 

ʈʠʩ. 4.19. ɿʦʙʨʘʞʝʥʥʷ ʦʪʚʦʨʽʚ ʥʘ ʚʠʭʦʜʽ 

ʩʚʝʨʜʣʘ 

ʘ. ʟʨʘʟʦʢ 1, n=480 ʦʙ/ʭʚ., ʙʝʟ ʧʨʠʩʪʦʩʫʚʘʥʥʷ; ʙ. ʟʨʘʟʦʢ 2, n=480 ʦʙ/ʭʚ., ʙʝʟ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ; ʚ. ʟʨʘʟʦʢ 3, n=480 ʦʙ/ʭʚ., ʙʝʟ ʧʨʠʩʪʦʩʫʚʘʥʥʷ; ʛ. ʟʨʘʟʦʢ 1, n=480 

ʦʙ/ʭʚ., ʟ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ; ʜ. ʟʨʘʟʦʢ 2, n=480 ʦʙ/ʭʚ., ʟ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ; ʝ. ʟʨʘʟʦʢ 3, 

n=480 ʦʙ/ʭʚ., ʟ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ; ʻ. ʟʨʘʟʦʢ 1, n=880 ʦʙ/ʭʚ., ʟ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ; ʞ. 

ʟʨʘʟʦʢ 2, n=880 ʦʙ/ʭʚ., ʟ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ; ʟ. ʟʨʘʟʦʢ 3, n=880 ʦʙ/ʭʚ., ʟ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ; 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʥʘʡʤʝʥʰʝ ʩʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʦʪʨʠʤʫʻʪʴʩʷ ʥʘ 

ʨʝʞʠʤʽ 2 (n=480 ʦʙ/ʭʚ ʟ ʨʝʚʝʨʩʫʚʘʥʥʷʤ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ). ʎʝ 

ʨʦʙʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʙʽʣʴʰ ʪʦʯʥʠʡ ʧʽʜʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʘʥʥʷ ʪʘ ʛʝʦʤʝʪʨʽʾ 

ʽʥʩʪʨʫʤʝʥʪʫ ʩʘʤʝ ʜʣʷ ʮʴʦʛʦ ʨʝʞʠʤʫ. 

 
110Á 120Á 130Á 

 

n=480 ʦʙ/ʭʚ. ʦʜʥʦʥʘʧʨʷʤʣʝʥʝ ʩʚʝʨʜʣʽʥʥʷ (d=8ʤʤ)  

   

  130Á  120Á 110Á 
 

n=480 ʦʙ/ʭʚ. ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʽʥʥʷ (d=8ʤʤ) 
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                   130Á                     120Á                      110Á 
 

n=880 ʦʙ/ʭʚ. ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʽʥʥʷ (d=8ʤʤ) 

ʈʠʩ. 4.20. ʂʨʫʛʣʦʛʨʘʤʠ ʦʪʚʦʨʽʚ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʥʘ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ 

 

 

ʈʠʩ. 4.21. ʉʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʾ ʬʦʨʤʠ  

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʚʠʱʝ 

(ʨʦʟʜʽʣ 3) ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 4.22).  

 
 

ʘ. ɼʚʦʧʝʨʝ ʩʚʝʨʜʣʦ 
ʙ. ʈʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʦ 2ű=110Á 

ʦʜʥʦʥʘʧʨʷʤʣʝʥʝ ʩʚʝʨʜʣʽʥʥʷ 
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ʚ. ʉʪʫʧʽʥʯʘʪʝ ʩʚʝʨʜʣʦ 
ʛ. ʈʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʦ 2ű=120Á 

ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʽʥʥʷ 

  

ʜ. 2ű=130Ü ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʽʥʥʷ ʝ. 2ű=110Ü ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʽʥʥʷ 

ʈʠʩ. 4.22. ʈʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʮʽʥʢʠ ʢʨʫʛʣʦʩʪʽ ʦʪʚʦʨʽʚ 

ʇʦʢʘʟʥʠʢʦʤ ʪʦʯʥʦʩʪʽ ʦʪʚʦʨʫ, ʚʠʭʦʜʷʯʠ ʟ ʤʝʪʦʜʠʢʠ ʻ ʩʪʫʧʽʥʴ ʩʧʽʚʧʘʜʽʥʥʷ 

ʨʘʜʽʫʩʽʚ ʪʘ ʮʝʥʪʨʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʘ ʪʘʢʦʞ ʚʧʠʩʘʥʦʛʦ ʪʘ ʦʧʠʩʘʥʦʛʦ ʢʽʣ.  

ɿ ʨʠʩʫʥʢʽʚ ʤʦʞʥʘ ʙʘʯʠʪʠ ʚʝʣʠʢʝ ʚʽʜʭʠʣʝʥʥʷ ʮʝʥʪʨʽʚ ʢʽʣ ʜʣʷ ʜʚʦʧʝʨʦʛʦ 

ʩʚʝʨʜʣʘ, ʘ ʪʘʢʦʞ ʥʘʙʣʠʞʝʥʥʷ ʮʝʥʪʨʽʚ ʢʽʣ ʜʦ ʩʧʽʚʧʘʜʽʥʥʷ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤʫ 

ʩʚʝʨʜʣʽʥʥʽ. ɿʦʢʨʝʤʘ (ʨʠʩ. 5.6) ʥʘʡʙʽʣʴʰʝ ʚʽʜʭʠʣʝʥʥʷ ʨʘʜʽʫʩʽʚ ȹR=0,95 ʤʤ ʜʣʷ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʧʨʠ ʯʘʩʪʦʪʽ 480 ʦʙ/ʭʚ ʙʝʟ ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ 

ʨʫʭʫ,  ȹR=0,29 ʤʤ ʜʣʷ ʜʚʦʧʝʨʦʛʦ ʩʚʝʨʜʣʘ, ȹR=0,049 ʤʤ ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ 

ʩʚʝʨʜʣʘ, ȹR=0,011 ʤʤ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʟ 2ű=110Ü ʧʨʠ ʯʘʩʪʦʪʽ 480 

ʦʙ/ʭʚ ʟ ʨʝʚʝʨʩʫʚʘʥʥʷʤ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ. 

ʆʪʞʝ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʮʽʥʢʠ 

ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʫ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʙʫʣʦ ʦʪʨʠʤʘʥʝ ʩʧʽʚʧʘʜʽʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʢʠ 
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ʪʘ ʧʨʷʤʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʜʦʚʦʜʠʪʴ ʘʜʝʢʚʘʪʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʠʢʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʇʂʄ. 

4.5. ʇʦʙʫʜʦʚʘ ʤʘʪʨʠʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʩʪʽ.  

ʇʨʦʮʝʩ ʦʙʨʦʙʢʠ ʇʂʄ ʩʚʝʨʜʣʽʥʥʷʤ ʤʦʞʣʠʚʦ ʨʦʟʛʣʷʥʫʪʠ ʷʢ ʩʠʩʪʝʤʫ, ʨʽʚʥʽ 

ʷʢʦʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ. ʍʘʨʘʢʪʝʨ ʾʭ ʚʟʘʻʤʦʜʽʾ ʚʠʟʥʘʯʘʻ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʩʢʣʘʜʥʽʩʪʴ ʾʾ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ. 

ʇʨʦʮʝʩ ʩʚʝʨʜʣʽʥʥʷ, ʷʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʮʝʩ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, 

ʭʘʨʘʢʪʝʨʠʟʫ̒ʪɹʩʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʘʩʪʽʣʴʢʠ ʩʢʣʘʜʥʠʭ ʽ ʟʫʤʦʚʣʝʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʟʚ'ʷʟʢʽʚ, ʱʦ ʙʫʜʴ-ʷʢʘ ʩʧʨʦʙʘ ʧʨʝʜʩʪʘʚʠʪʠ ʾʭ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʫ ʚʩʽʡ 

ʩʫʢʫʧʥʦʩʪʽ ʚʠʷʚʠʣʘʩʷ ʙ ʥʝʤʦʞʣʠʚʦʶ. ʎʝ ʦʜʥʘʢʦʚʦʶ ʤʽʨʦʶ ʩʪʦʩʫʻʪʴʩʷ 

ʤʦʜʝʣʶʚʘʥʥʷ  ʩʚʝʨʜʣʽʥʥʷ ʷʢ ʩʪʘʥʜʘʨʪʥʠʤ ʥ̔ʩʪʨʫʤʝʥʪʦʤ, ʪʘʢ ʽ ʥʦʚʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ. 

ɺ ʷʢʦʩʪʽ ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ 

ʙʫʣʠ ʦʙʨʘʥʽ:  

- ʇʦʜʚʽʡʥʠʡ ʛʦʣʦʚʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ ʩʚʝʨʜʣʘ 2ű,Á (ʍ1);  

- ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ n, ʦʙ/ʭʚ., (ʍ2);  

- ʇʘʨʘʤʝʪʨ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʚʝʨʩʫʚʘʥʥʷ 

ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ k, (ʍ3)  

- ɼʦʚʞʠʥʘ ʰʣʷʭʫ, ʧʨʦʡʜʝʥʦʛʦ ʩʚʝʨʜʣʦʤ (ʩʪʽʡʢʽʩʪʴ) L, ʤʤ. (ʍ4);  

- ɿʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ h, ʤʤ (ʍ5);  

ʗʢ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʦʪʚʦʨʫ ʙʫʣʦ ʦʙʨʘʥʝ ʩʝʨʝʜʥʻ  ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʫ ʚʽʜ 

ʢʨʫʛʣʦʩʪʽ ȹR, ʤʤ (Y).  

ɻʨʘʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [38,46,53,82,113,144], ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.3.  

ɼʣʷ ʚʠʙʦʨʫ ʛʨʘʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʨʦʙʦʪʽ ʢʝʨʫʚʘʣʠʩʷ ʚʠʤʦʛʘʤʠ ʜʦ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʚʫʛʣʝ- 

ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 
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ʊʘʙʣʠʮʷ 4.3.  

ɻʨʘʥʠʮʽ ʟʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ɿʤʽʥʥʘ 
ɻʨʘʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʅʠʞʥʷ ɺʝʨʭʥʷ 

ʍ1(2ű) Á 110 130 

ʍ2 (n) ʦʙ/ʭʚ 480 880 

ʍ3 (k) 1 2 

ʍ4 (L), ʤʤ 6 600 

ʍ5 (h), ʤʤ 0,001 0,2 

ʋ ʪʘʙʣʠʮʽ 4.4. ʧʦʜʘʥʘ ʤʘʪʨʠʮʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʘ ʟʘ 

ʩʢʣʘʜʝʥʠʤ ʧʣʘʥʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʨʷʜ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ȹR=f(2ű,n,k,L), ʪʘ ȹR=f(2ű,n,k,h). 

ʊʘʙʣʠʮʷ 4.4.  

ʄʘʪʨʠʮʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ˉ 

x1 x2 x3 x4 x5 Y 

2űÁ n ʦʙ/ʭʚ 
k 

(1;2) 
L, ʤʤ h, ʤʤ ȹRʩʝʨ 

1 2 3 4 5 6 7 

1 110 880 1 60 0,01267 0,03578 

2 110 480 2 48 0,0663 0,04987 

3 120 880 1 48 0,027 0,0447 

4 110 480 2 12 0,0322 0,0423 

5 130 880 2 60 0,144 0,077 

6 120 480 2 24 0,0633 0,05073 

7 130 880 2 24 0,069 0,0697 

8 110 480 2 24 0,0338 0,04725 

9 130 880 1 60 0,01883 0,04 

10 130 480 1 12 0,0065 0,0199 

11 110 480 1 24 0,012667 0,0161 

12 110 880 1 24 0,008 0,0284 

13 110 480 1 12 0,0115 0,0138 

14 130 880 2 12 0,0487 0,061 

15 110 480 1 48 0,0177 0,0188 

16 130 480 2 24 0,065 0,063 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.4. 

1 2 3 4 5 6 7 

17 110 480 2 36 0,0472 0,04897 

18 130 480 2 36 0,092 0,0704 

19 120 480 2 36 0,083 0,0518 

20 120 880 2 36 0,0865 0,054 

21 130 880 2 36 0,0973 0,072 

22 110 480 1 36 0,0147 0,0173 

23 120 480 2 12 0,048 0,0495 

24 120 480 2 60 0,098 0,056 

ʅʘ ʦʩʥʦʚʽ ʧʣʘʥʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʤʘʪʨʠʮʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʥʘ ʙʘʟʽ ʷʢʦʾ ʧʦʙʫʜʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʠʜʫ 

lnR=f(2ű,n,k,L) ʫ ʧʨʦʩʪʦʨʽ x,1/x, lnx.  ʆʪʨʠʤʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʤʘʻ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

lnR = - 0,16807 ï 11,78Ā(1/nĀk) + 5,838Ā10
-2
Ā(2ű/n) + 2,066Ā10

-2
Ā(2ű/nĀk) + 

+0,04423Ā10
-2
Ā(LĀ2ű/k) 

ʆʪʨʠʤʘʥʘ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʤʦʜʝʣʽ: ŭ=4,92% 

ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʦʾ ʤʦʜʝʣʽ, ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʢʨʫʛʣʦʩʪʽ ʯʠʥʠʪʴ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʪʘ ʢʫʪ ʚ ʧʣʘʥʽ ʩʚʝʨʜʣʘ, ʘ 

ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ, ʤʝʥʰʦʶ ʤʽʨʦʶ 

ʚʧʣʠʚʘʻ ʰʣʷʭ, ʧʨʦʡʜʝʥʠʡ ʩʚʝʨʜʣʦʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʨʠʪʠʯʥʝ ʟʥʦʰʫʚʘʥʥʷ ʪʘ 

ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʚʝʣʠʯʠʥʦʶ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ 

ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ȹR ʧʨʠ ʟʤʽʥʽ ʦʜʥʦʛʦ ʟ ʬʘʢʪʦʨʽʚ ʧʨʠ ʧʦʩʪʽʡʥʠʭ ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʥʷʭ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ʅʘ ʨʠʩʫʥʢʘʭ 4.23 - 4.25 ʇʦʜʘʥʽ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ȹR=f(L) ʧʨʠ 2ű=120Ü, 

k=1, k=2, n=680ʦʙ/ʭʚ.; ȹR=f(2ű) ʧʨʠ L=300 ʤʤ, k=1, k=2, n=680ʦʙ/ʭʚ., ȹR=f(n), 

ʧʨʠ L=300 ʤʤ, 2ű=120Ü, k=1, k=2. 

ɿ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʤʽʥʽ ʯʘʩʫ ʨʦʙʦʪʠ ʩʚʝʨʜʣʘ 

ʢʦʝʬʽʮʽʻʥʪ k, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦ 

ʨʫʭʫ ʩʚʝʨʜʣʘ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ (ʤʘʡʞʝ ʚʜʚʽʯʽ) ʥʘ ȹR. ʇʨʠ ʟʤʽʥʽ ʯʘʩʪʦʪʠ 
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ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʥʘʷʚʥʽʩʪʴ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʫʭʫ ʟʤʝʥʰʫʻ ʚʝʣʠʯʠʥʫ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʤʘʡʞʝ ʚʜʚʽʯʽ, ʷʢ ʽ ʧʨʠ ʟʤʽʥʽ ʢʫʪʘ ʚ ʧʣʘʥʽ. 

 

ʈʠʩ. 4.23 ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ȹR=f(L) ʧʨʠ 2ű=120Ü, k=1, k=2, n=680ʦʙ/ʭʚ.;  

ʘ ï k=1; ʙ ï k=2 

 

ʈʠʩ. 4.24 ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ȹR=f(n) 

ʧʨʠ L=300 ʤʤ, 2ű=120Ü, k=1, k=2. 

ʘ ï k=1; ʙ ï k=2 

ʈʠʩ. 4.25 ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ȹR=f(2ű) ʧʨʠ L=300 ʤʤ, k=1, k=2, 

n=680ʦʙ/ʭʚ.  

ʘ ï k=1; ʙ ï k=2 

ɿʤʽʥʘ ʯʘʩʫ ʨʦʙʦʪʠ ʩʚʝʨʜʣʘ ʚʠʢʣʠʢʘʻ ʙʽʣʴʰ ʩʪʨʽʤʢʫ ʟʤʽʥʫ ʚʝʣʠʯʠʥʠ ȹR 

ʧʦʯʠʥʘʶʯʠ ʟ 450 ʤʤ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʜʘʥʦʛʦ ʬʘʢʪʦʨʫ, ʥʽʞ ʯʘʩʪʦʪʠ 

ʪʘ ʢʫʪʘ ʚ ʧʣʘʥʽ 

4.6. ɺʠʩʥʦʚʢʠ. 

1. ɺʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ, ʪʘ ʥʘ ʙʘʟʽ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʟʘ 

ʢʨʠʪʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚʫʛʣʝ- ʪʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʚʝʣʠʯʠʥʠ 

ʟʥʦʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʙʝʟ ʚʠʢʦʥʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʚʠʤʽʨʶʚʘʥʴ.  

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʦʰʫʚʘʥʥʷ h=0,2 ʤʤ ʜʣʷ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʧʨʠ n= 480 ʦʙ/ʭʚ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 99 ʦʪʚʦʨʽʚ, 

ʧʨʠ n= 880 ʦʙ/ʭʚ ï 89 ʦʪʚʦʨʽʚ, ʧʨʠ ʦʜʥʦʥʘʧʨʷʤʣʝʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ ʨʝʚʝʨʩʠʚʥʠʤ 

ʩʚʝʨʜʣʦʤ (n= 480 ʦʙ/ʭʚ) ï 49 ʦʪʚʦʨʽʚ, ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ ï 65 ʦʪʚʦʨʽʚ.  

ʇʽʜʚʠʱʝʥʥʷ ʢʫʪʘ ʚ ʧʣʘʥʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʪʘ 

ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʩʪʽʡʢʦʩʪʽ. 

3. ʅʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʄɻʋɸ ʧʦʙʫʜʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʫ 

ʚʠʛʣʷʜʽ ȹR=f(ű,n,k,L), ʧʨʠ ʯʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʝʣʠʯʠʥʫ 

ȹR ʤʘʻ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʪʘ ʢʫʪ ʚ ʧʣʘʥʽ ʩʚʝʨʣʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ n=480 ʦʙ/ʭʚ., ʦʧʪʠʤʘʣʴʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ 

ű=110Á. 
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ʈʆɿɼɯʃ 5 

ʃɸɹʆʈɸʊʆʈʅʆ-ʇʈʆʄʀʉʃʆɺɯ ɺʀʇʈʆɹʋɺɸʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ 

ɼʆʉʃɯɼɾɽʅʔ 

5.1. ʇʦʨʽʚʥʣ̫ʴʥʠʡ ʘʥʘʣʽʟ ʚʝʣʠʯʠʥʠ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʩʪʽ 

ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʫ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʋ ʪʘʙʣʠʮʽ 5.1 ʧʦʜʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ 

ʢʨʫʛʣʦʩʪʽ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʇʂʄ ʜʚʦʧʝʨʠʤʠ, ʪʨʠʧʝʨʠʤʠ, ʩʪʫʧʽʥʯʘʪʠʤʠ ʪʘ 

ʨʝʚʝʨʩʠʚʥʠʤʠ ʩʚʝʨʜʣʘʤʠ. 

ʊʘʙʣʠʮʷ 5.1 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʜʣʷ ʜʚʦʧʝʨʦʛʦ, ʪʨʠʧʝʨʦʛʦ, 

ʩʪʫʧʽʥʯʘʪʦʛʦ ʪʘ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʝʣ 

ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ, ʤʤ 

ʄʘʪʝʨʽʘʣ 

ʟʘʛʦʪʦʚʢʠ 

ʉʚʝʨʜʣʦ 

ʜʚʦʧʝʨʝ ʪʨʠʧʝʨʝ ʉʪʫʧʽʥʯʘʪʝ ʈʝʚʝʨʩʠʚʥʝ 

ʂʦʥʩʪʨʫʢʮʽʷ 

1 2 1 2 3 1 

2ű=110Á 2ű=120Á 2ű=110Á 2ű=120Á 2ű=130Á 2ű=110Á 

ʉʢʣʦʧʣʘʩʪʠʢ 0,93 0,926 0,61 0,64 0,53 0,38 

ɺʫʛʣʝʧʣʘʩʪʠʢ 1,11 1,42 0,71 0,69 0,57 0,49 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 5.1, ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ ʦʪʚʦʨʽʚ ʜʣʷ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʥʘ 56% ʤʝʥʰʝ, ʥʽʞ ʜʣʷ ʜʚʦʧʝʨʦʛʦ, ʥʘ 31% - ʥʽʞ ʜʣʷ 

ʪʨʠʧʝʨʦʛʦ ʪʘ ʥʘ 14% ʤʝʥʰʝ, ʥʽʞ ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ.  

ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʦʪʚʦʨʽʚ ʦʙʨʦʙʣʝʥʠʭ ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ. 

ʉʚʝʨʜʣʽʥʥʷ ʇʂʄ ʚʽʜʙʫʚʘʣʦʩʷ ʟ ʦʜʥʘʢʦʚʠʤ ʟʫʩʠʣʣʷʤ ʨʽʟʘʥʥʷ, ʪʦʙʪʦ 

ʈ0=const. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʷʢʦʩʪʽ ʫʪʚʦʨʝʥʠʭ ʦʪʚʦʨʽʚ, ʘ ʪʘʢʦʞ ʚ ʩʘʤʦʤʫ ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʽʥʥʷ. ʅʘ ʨʠʩʫʥʢʘʭ 5.1 

ʪʘ 5.2 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʠʛʣʷʜ ʦʪʨʠʤʘʥʠʭ ʦʪʚʦʨʽʚ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ ʚʽʜʧʦʚʽʜʥʦ 

(ʨʠʩʫʥʢʠ ʛ, ʜ, ʝ, ʻ) ʧʦʨʽʚʥʷʥʦ ʟ ʦʪʚʦʨʘʤʠ, ʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʦʙʨʦʙʮʽ 

ʩʧʽʨʘʣʴʥʠʤ ʜʚʦʭʧʝʨʠʤ  ʪʘ ʩʧʽʨʘʣʴʥʠʤ  ʪʨʴʦʭʧʝʨʠʤ ʩʚʝʨʜʣʘʤʠ (ʙ, ʚ) ʘ ʪʘʢʦʞ 

ʩʪʫʧʽʥʯʘʩʪʠʤ ʩʚʝʨʜʣʦʤ ʤʘʪʝʨʽʘʣʫ Twintex (ʘ). 
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ʈʠʩ. 5.1. ɿʦʙʨʘʞʝʥʥʷ ʦʪʚʦʨʫ ʥʘ ʚʭʦʜʽ ʧʽʩʣʷ ʦʙʨʦʙʢʠ 

ʘ - ʩʪʫʧʽʥʯʘʪʠʤ ʩʧʽʨʘʣʴʥʠʤ ʩʚʝʨʜʣʦʤ, ʙ - ʩʧʽʨʘʣʴʥʠʤ ʜʚʦʭʧʝʨʠʤ ʩʚʝʨʜʣʦʤ, 

ʚ - ʩʧʽʨʘʣʴʥʠʤ  ʪʨʴʦʭʧʝʨʠʤ ʩʚʝʨʜʣʦʤ, ʛ  - ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ ʟ 2ű2=110Á 

(ʚʫʛʣʝʧʣʘʩʪʠʢ), ʜ - ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ ʟ 2ű2=120Á (ʚʫʛʣʝʧʣʘʩʪʠʢ), ʝ - 

ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ ʟ 2ű2=130Á (ʚʫʛʣʝʧʣʘʩʪʠʢ), ̒  - ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ ʟ 

2ű2=140Á (ʚʫʛʣʝʧʣʘʩʪʠʢ) 

 

ʈʠʩ. 5.2. ɿʦʙʨʘʞʝʥʥʷ ʦʪʚʦʨʫ ʥʘ ʚʠʭʦʜʽ ʧʽʩʣʷ ʦʙʨʦʙʢʠ 

ʘ - ʩʪʫʧʽʥʯʘʪʠʤ ʩʧʽʨʘʣʴʥʠʤ ʩʚʝʨʜʣʦʤ, ʙ - ʩʧʽʨʘʣʴʥʠʤ ʜʚʦʭʧʝʨʠʤ 

ʩʚʝʨʜʣʦʤ, ʚ - ʩʧʽʨʘʣʴʥʠʤ  ʪʨʴʦʭʧʝʨʠʤ ʩʚʝʨʜʣʦʤ, ʛ  - ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ ʟ 

2ű2=110Á (ʚʫʛʣʝʧʣʘʩʪʠʢ), ʜ - ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ ʟ 2ű2=120Á (ʚʫʛʣʝʧʣʘʩʪʠʢ), ʝ 

- ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ ʟ 2ű2=130Á (ʚʫʛʣʝʧʣʘʩʪʠʢ), ̒  - ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ ʟ 

2ű2=140Á (ʚʫʛʣʝʧʣʘʩʪʠʢ) 

ɺʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʾ ʬʦʨʤʠ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʾ ʬʦʨʤʠ ʚ ʟʨʘʟʢʫ ʇʂʄ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 5.3.  

ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʫ ʇʂʄ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʚʽʜ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ ʧʦʢʘʟʘʥʘ ʥʘ ʜʽʘʛʨʘʤʽ (ʨʠʩ. 5.4). 
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ʈʠʩ. 5.3. ʉʭʝʤʘ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʾ ʬʦʨʤʠ ʜʣʷ 4 ʟʨʘʟʢʽʚ ʽʥʩʪʨʫʤʝʥʪʫ  

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʨʘʟʦʢ ʩʚʝʨʜʣʘ ʟ ʢʫʪʦʤ ʚ ʧʣʘʥʽ 120Á ʜʘʻ 

ʥʘʡʙʽʣʴʰʝ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʽ ʥʘʡʛʽʨʰʫ ʷʢʽʩʪʴ ʷʢ ʥʘ ʚʭʦʜʽ, ʪʘʢ ʽ ʥʘ ʚʠʭʦʜʽ 

ʽʥʩʪʨʫʤʝʥʪʫ. ɯ ʩʘʤ ʧʨʦʮʝʩ ʩʚʝʨʜʣʽʥʥʷ ʮʠʤ ʟʨʘʟʢʦʤ ʚʘʞʯʠʡ, ʥʽʞ ʪʨʴʦʤʘ ʽʥʰʠʤʠ. 

ʅʘʡʤʝʥʰʝ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʟʛʽʜʥʦ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ ʜʘʻ ʩʚʝʨʜʣʦ ʟ 

ʧʦʜʚʽʡʥʠʤ ʢʫʪʦʤ ʚ ʧʣʘʥʽ 130Á.   

 

ʈʠʩ. 5.4. ɼʽʘʛʨʘʤʘ ʟʘʣʝʞʥʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʫ ʇʂʄ ʚʽʜ ʢʨʫʛʣʦʾ ʬʦʨʤʠ ʚʽʜ 

ʛʝʦʤʝʪʨʽʾ ʽʥʩʪʨʫʤʝʥʪʫ 

ɿʘ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʫ ʨʦʟʜʽʣʽ 4 ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʚʽʜʭʠʣʝʥʥʷ 

ʦʪʚʦʨʽʚ ʫ ʇʂʄ ʚʽʜ ʢʨʫʛʣʦʩʪʽ. ʅʘ ʜʽʘʛʨʘʤʽ (ʨʠʩ. 5.5) ʧʦʢʘʟʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʚʽʜʭʠʣʝʥʥʷ ʮʝʥʪʨʽʚ ʽ ʨʘʜʽʫʩʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʪʘ 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʢʽʣ. 

 

ʈʠʩ. 5.5. ʚʽʜʭʠʣʝʥʥʷ ʮʝʥʪʨʽʚ ʪʘ ʨʘʜʽʫʩʽʚ ʢʽʣ ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ 
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ɼʽʘʛʨʘʤʘ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʜʣʷ ʩʚʝʨʜʝʣ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 5.6.  

ɿ ʜʽʘʛʨʘʤʠ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʩʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ ʫ ʜʚʦʭʧʝʨʦʛʦ 

ʩʚʝʨʜʣʘ, ʘ ʪʘʢʦʞ ʫ ʟʨʘʟʢʽʚ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ 1 ʪʘ 2 ʧʨʠ ʦʜʥʦʥʘʧʨʷʤʣʝʥʦʤʫ 

ʩʚʝʨʜʣʽʥʥʽ. 

 

ʈʠʩ. 5.6. ɼʽʘʛʨʘʤʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʦʪʚʦʨʽʚ ʜʣʷ ʩʚʝʨʜʝʣ ʨʽʟʥʦʾ 

ʛʝʦʤʝʪʨʽʾ 

ʇʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ 880 ʦʙ/ʭʚ. ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʣʴʥʝ 

ʥʘʛʨʽʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ, ʘ ʪʘʢʦʞ ʧʨʠʞʦʛʠ ʤʘʪʝʨʽʘʣʫ ʥʘʚʢʦʣʦ ʦʪʚʦʨʽʚ, ʱʦ ʟʥʘʯʥʦ 

ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ. ʊʦʙʪʦ ʦʧʪʠʤʘʣʴʥʦʶ ʛʝʦʤʝʪʨʽʻʶ ʨʝʚʝʨʩʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʻ 

ʛʦʣʦʚʥʠʡ ʧʦʜʚʽʡʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ 110Ü ʧʨʠ ʯʘʩʪʦʪʽ 480 ʦʙ/ʭʚ. ɼʣʷ 

ʦʜʥʦʥʘʧʨʷʤʣʝʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʤʘʣʝ ʚʽʜʭʠʣʝʥʥʷ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʜʘʻ 

ʜʚʦʭʩʪʫʧʽʥʯʘʪʝ ʩʚʝʨʜʣʦ ʟ 2ű=130Ü. 

5.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʨʽʟʘʥʥʽ ʇʂʄ, ʚʠʱʝ 

ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʥʝ ʪʽʣʴʢʠ ʜʦ ʙʽʣʴʰ ʩʪʨʽʤʢʦʛʦ ʟʥʦʰʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʘʣʝ ʽ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ. ʊʝʧʣʦʚʽ ʧʨʦʮʝʩʠ 

ʧʨʠ ʨʽʟʘʥʥʽ ʇʂʄ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ: ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ 
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ʇʂʄ, ʩʧʝʮʠʬʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʨʫʡʥʫʚʘʥʥʷ ʟʨʽʟʘʥʦʛʦ ʰʘʨʫ 

(ʫʪʨʫʜʥʝʥʝ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ); ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʶ ʚ ʇʂʄ ʥʝʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʽʥʥʷ ʧʽʜʚʠʱʫʻ ʽʤʦʚʽʨʥʽʩʪʴ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʯʝʨʝʟ ʨʦʟʧʣʘʚʣʝʥʥʷ ʤʘʪʨʠʮʽ ʪʘ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ 

ʤʘʪʝʨʽʘʣʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʢʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ 

ʨʽʟʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʧʝʨʝʚʘʞʥʦ ʟʚʦʜʠʪʴʩʷ ʜʦ ʘʜʘʧʪʘʮʽʾ ʚʞʝ ʽʩʥʫʶʯʠʭ 

ʧʽʜʭʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʨʽʟʘʥʥʷ ʧʨʠ 

ʦʙʨʦʙʮʽ ʤʝʪʘʣʽʚ. ɼʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʤʝʪʦʜ ʪʝʨʤʦʧʘʨʠ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʝʬʝʢʪʽ ɿʝʻʙʝʢʘ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ. 

ɺʠʜʽʣʷʶʪʴ [45,60,88] ʤʝʪʦʜʠ: ʧʨʠʨʦʜʥʦʾ, ʰʪʫʯʥʦʾ ʽ ʥʘʧʽʚʰʪʫʯʥʦʾ ʪʝʨʤʦʧʘʨ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʾ ʪʘ ʥʘʧʽʚʰʪʫʯʥʦʾ ʪʝʨʤʦʧʘʨ ʫ ʨʘʟʽ 

ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ ʦʙʤʝʞʫʻʪʴʩʷ ʥʝʤʦʞʣʠʚʽʩʪʶ ʩʚʝʨʜʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʪʚʦʨʽʚ 

ʚʝʣʠʢʦʾ ʛʣʠʙʠʥʠ ʽ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ, ʪʦʙʪʦ ʮʝʡ ʤʝʪʦʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʨʽʟʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʚ ʪʨʘʜʠʮʽʡʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʤʦʞʝ ʙʫʪʠ 

ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ. ʊʨʘʜʠʮʽʡʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ ʤʝʪʘʣʽʚ ʩʧʦʩʽʙ 

ʧʨʠʨʦʜʥʦʾ ʪʝʨʤʦʧʘʨʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʣʝʢʪʨʦʜʽʚ çʽʥʩʪʨʫʤʝʥʪ -

ʟʘʛʦʪʦʚʢʘè, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʨʤʦ- ɽʈʉ ʤʽʞ ʤʽʩʮʝʤ ʢʦʥʪʘʢʪʫ 

ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʮʷ ʽ ʟʘʛʦʪʦʚʢʠ (ʟʦʥʘ ʨʽʟʘʥʥʷ) ʽ ʩʪʨʫʤʦʚʽʜʚʦʜʶʶʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʨʦʜʥʦʾ ʪʝʨʤʦʧʘʨʠ ʟʘ ʩʭʝʤʦʶ, ʟʦʙʨʘʞʝʥʦʶ ʥʘ 

ʨʠʩʫʥʢʘʭ 5.7 ʪʘ 5.8. 

ʅʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʧʦʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʨʦʤʝʪʨʘʤʠ ʰʣʷʭʦʤ 

ʨʝʻʩʪʨʘʮʽʾ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘʛʨʽʪʦʾ ʧʦʚʝʨʭʥʽ. ʆʩʥʦʚʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʙʝʟʢʦʥʪʘʢʪʥʘ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʟʘʣʝʞʥʽʩʪʴ ʇʣʘʥʢʘ ʽ ʟʘʢʦʥ ɺʽʥʘ, 

ʟʤʽʩʪ ʷʢʠʭ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʜʦʚʛʦʾ 

ʭʚʠʣʽ ʽ ʝʥʝʨʛʝʪʠʯʥʦʶ ʩʚʽʪʠʤʽʩʪʶ [1]. ɼʘʥʝ ʧʠʪʘʥʥʷ ʨʦʟʛʣʷʜʘʣʠ ʟʦʢʨʝʤʘ Cong 

W.L., Xiaotian Z., Valavan U. ʪʘ ʽʥʰʽ. ɹʫʣʠ ʚʠʢʦʥʘʥʽ ʧʦʨʽʚʥʷʥʥʷ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʽʟ 
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ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʪʦʚʦʣʦʢʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ ʟʦʥʠ ʨʽʟʘʥʥʷ ʟʽ ʩʧʦʩʦʙʦʤ ʚʠʤʽʨʫ ʪʝʤʧʝʨʘʪʫʨʠ ʤʝʪʦʜʦʤ 

ʰʪʫʯʥʦʾ ʪʝʨʤʦʧʘʨʠ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʇʂʄ. ɹʽʣʴʰ ʪʦʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʨʦʤʝʪʨʘ. ʊʦʙʪʦ ʜʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʦʯʥʫ 

ʪʝʤʧʝʨʘʪʫʨʥʫ ʟʘʣʝʞʥʽʩʪʴ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ. 

ʋ ʨʦʙʦʪʽ ʟʘʩʪʦʩʦʚʘʥʽ 2 ʤʝʪʦʜʠ, ʘ ʩʘʤʝ ʤʝʪʦʜ ʧʨʠʨʦʜʥʦʾ ʪʝʨʤʦʧʘʨʠ ʪʘ 

ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʛʦ ʧʽʨʦʤʝʪʨʘ (ʨʠʩ. 5.9)  

ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʟ ʥʠʭ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʥʷ 

ʪʘʨʠʨʦʚʦʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʤʦʧʘʨʠ. 

 
 

ʈʠʩ. 5.7. ʉʭʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʽʥʩʪʨʫʤʝʥʪʫ 

 

ʈʠʩ. 5.8. ɿʦʙʨʘʞʝʥʥʷ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʽʥʩʪʨʫʤʝʥʪʫ 

ʅʘ ʨʠʩʫʥʢʫ 5.7 1 -  ʽʥʩʪʨʫʤʝʥʪ, 2 -  ʟʨʘʟʦʢ ʚʫʛʣʝʧʣʘʩʪʠʢʘ, 3 -  ʧʽʜʣʦʞʢʘ, 4 

-  ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʦʜʥʦʛʦ ʟ ʢʦʥʪʘʢʪʽʚ ʤʽʣʽʚʦʣʴʪʤʝʪʨʘ, 5 -  ʱʽʪʢʘ, ʜʦ ʷʢʦʾ 

ʧʨʠʢʨʽʧʣʝʥʠʡ ʜʨʫʛʠʡ ʢʦʥʪʘʢʪ ʚʦʣʴʪʤʝʪʨʘ ʪʘ ʷʢʘ ʧʝʨʝʙʫʚʘʻ ʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 

ʢʦʥʪʘʢʪʽ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ, 6 -  ʤʽʣʽʚʦʣʴʪʤʝʪʨ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʨʤʦ-ɽʈʉ. 

 ʊʝʤʧʝʨʘʪʫʨʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʫ 5.11. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦ ʛʦʣʦʚʥʽʡ ʨʽʟʘʣʴʥʽʡ ʢʨʦʤʮʽ ʤʘʡʞʝ ʚʜʚʽʯʽ 

ʧʝʨʝʚʠʱʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʧʝʨʠʬʝʨʽʾ ʩʚʝʨʜʣʘ. 
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ʈʠʩ. 5.9.  ɿʦʙʨʘʞʝʥʥʷ ʣʘʟʝʨʥʦʛʦ ʧʽʨʦʤʝʪʨʘ, ʱʦ ʙʫʚ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʈʠʩ. 5.10. ʉʭʝʤʘ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʨʦʤʝʪʨʦʤ 

ʇʦʨʽʚʥʷʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽʥʩʪʨʫʤʝʥʪʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʜʣʷ 4 ʟʨʘʟʢʽʚ 

ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ (2ű=110Á, 120Á, 130Á, 140Á) ʪʘ ʪʨʴʦʭ ʟʨʘʟʢʽʚ ʨʝʚʝʨʩʠʚʥʦʛʦ 

(2ű=110Á, 120Á, 130Á). ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʧʦʩʪʽʡʥʦʶ ʧʦʜʘʯʝʶ ʟʽ ʟʤʽʥʦʶ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ (480 ʦʙ/ʭʚ - 880 ʦʙ/ʭʚ). 

 

ʈʠʩ. 5.11. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ ʧʨʠ 

ʨʝʚʝʨʩʠʚʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ 

ʈʠʩ. 5.12. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ 

ʜʣʷ ʩʚʝʨʜʣʽʥʥʷ ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʣʦʤ 

ʅʘ ʨʠʩʫʥʢʫ 5.12  ʇʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ 

ʚʽʜ ʰʣʷʭʫ, ʧʨʦʡʜʝʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʪʘʢʦʞ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʩʮʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʠʜʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ ʩʚʝʨʜʣʘ 

ʤʘʡʞʝ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʻ ʪʝʤʧʝʨʘʪʫʨʫ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ. 

ʅʘ ʛʨʘʬʽʢʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʥʘ 16% 

ʧʨʠʙʣʠʟʥʦ ʤʝʥʰʘ, ʥʽʞ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʫʧʽʥʯʘʪʦʛʦ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʢʦʥʪʘʢʪʫ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ ʩʚʝʨʜʣʘ ʽ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ 

ʧʦʣʝʛʰʝʥʥʷ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʚʽʜʚʝʜʝʥʥʷ ʩʪʨʫʞʢʠ. ʅʘ ʛʨʘʬʽʢʘʭ (ʨʠʩ. 5.13 ʘ, ʙ) 
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ʧʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʩʚʝʨʜʣʘ ʚʽʜ ʰʣʷʭʫ, ʧʨʦʡʜʝʥʦʛʦ ʩʚʝʨʜʣʦʤ L. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʟ ʨʝʚʝʨʩʠʚʥʠʤ ʧʦʜʘʥʽ ʛʨʘʬʽʢʠ ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ.  

 
ʘ ʙ 

ʈʠʩ. 5.13. ʘ. ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ t=f(L) ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ 

1- 2ű=130Á, 2- 2ű=110Á, 3- 2ű=120Á, 4- 2ű=140Á, 5- 2ű=130Á (n=880 ʦʙ/ʭʚ) 

ʙ. ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ t=f(L) ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ 

1- 2ű=110Á, 2- 2ű=120Á, 3- 2ű=130Á, 4- ʩʬʝʨʠʯʥʘ ʟʘʪʦʯʢʘ, 5- 2ű=110Á (n=880 

ʦʙ/ʭʚ) 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʪʘʨʠʨʦʚʦʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ 

ʪʝʨʤʦʧʘʨʠ: 

T = 5,094U + 6,084 

ɼʝ T -  ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʥʠ ʨʽʟʘʥʥʷ, U -  ʚʝʣʠʯʠʥʘ ʪʝʨʤʦ-ɽʈʉ, mV. 

ʅʘ ʨʠʩʫʥʢʫ 5.14 ʧʦʜʘʥʘ ʜʽʘʛʨʘʤʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʥʠ ʨʽʟʘʥʥʷ ʜʣʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

 
ʈʠʩ. 5.14. ɼʽʘʛʨʘʤʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʥʠ ʨʽʟʘʥʥʷ ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʽʟʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ 
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ʅʘ ʛʨʘʬʽʢʘʭ ʪʘ ʜʽʘʛʨʘʤʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʝʨʝʜ ʩʪʫʧʽʥʯʘʪʠʭ ʩʚʝʨʜʝʣ 

ʥʘʡʤʝʥʰʝ ʥʘʛʨʽʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʽʥʩʪʨʫʤʝʥʪʫ ʟ 2ű=130Á, ʜʣʷ 

ʨʝʚʝʨʩʠʚʥʦʛʦʛʦ ʩʚʝʨʜʣʘ - 2ű=110Á. 

 ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘ 16-18%. 

5.3. ʆʙʨʦʙʣʝʥʥʷ ʥʘʭʠʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʇʂʄ ʩ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ.  

ʉʧʦʩʽʙ ʪʘ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʙʫʣʠ ʧʝʨʝʚʽʨʝʥʽ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʥʘʭʠʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ. ɼʘʥʝ ʧʠʪʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ 

ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʦʪʚʦʨʫ ʥʝʧʨʷʤʦʣʽʥʽʡʥʦʾ (ʩʬʝʨʠʯʥʦʾ) ʧʦʚʝʨʭʥʽ, ʷʢʠʡ ʥʝ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʧʘʥʝʣʝʡ ʘʙʦ ʜʝʪʘʣʝʡ (ʟʦʢʨʝʤʘ ʚʝʥʪʠʣʷʮʽʡʥʽ 

ʦʪʚʦʨʠ ʪʦʱʦ).  

ʅʘ ʨʠʩʫʥʢʫ 5.15 (ʘ,ʙ) ʟʦʙʨʘʞʝʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʟʨʘʟʢʘ 

ʇʂʄ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʦʚʝʨʭʥʷ ʙʫʣʘ ʥʘʭʠʣʝʥʘ ʧʽʜ ʜʝʷʢʠʤ ʢʫʪʦʤ ʜʦ 

ʛʦʨʠʟʦʥʪʘʣʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʤʽʥʠ ʢʫʪʘ ʥʘʭʠʣʫ. 

ʂʫʪʠ ʥʘʭʠʣʫ ʧʣʦʱʠʥʠ ʟʨʘʟʢʘ ʇʂʄ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ 5Á ʜʦ 45Á. ɼʣʷ ʦʙʨʦʙʢʠ 

ʙʫʣʠ ʦʙʨʘʥʽ ʪʨʠ ʟʨʘʟʢʠ ʨʝʚʝʨʩʠʚʥʠʭ: ʩʚʝʨʜʣʦ ʟʽ ʩʬʝʨʠʯʥʦʶ ʟʘʪʦʯʢʦʶ [68], 

ʩʚʝʨʜʣʦ ʟ ʧʦʜʚʽʡʥʠʤ ʛʦʣʦʚʥʠʤ ʢʫʪʦʤ ʚ ʧʣʘʥʽ 110Á, ʦʧʪʠʤʘʣʴʥʝ ʚʠʭʦʜʷʯʠ ʟ 

ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʩʚʝʨʜʣʦ ʟ 2ű=130Á. 

  

ʘ ʙ 

ʈʠʩ. 5.15. ʇʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʇʂʄ ʧʽʜ ʢʫʪʦʤ ʜʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʣʦʱʠʥʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʤʽʥʠ ʢʫʪʘ ʥʘʭʠʣʫ 
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ɹʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʦʙʨʦʙʢʠ 

ʧʨʠ ʟʤʽʥʽ ʢʫʪʘ ʥʘʭʠʣʫ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ ʇʂʄ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʦʜʚʽʡʥʦʛʦ ʛʦʣʦʚʥʦʛʦ ʢʫʪʘ ʚ ʧʣʘʥʽ 2ű, ʷʢʽʩʪʴ ʦʪʚʦʨʫ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ. ʅʘ 

ʨʠʩʫʥʢʫ 5.16 ʧʦʢʘʟʘʥʠʡ ʚʠʛʣʷʜ ʦʪʚʦʨʫ ʧʨʠ ʥʘʭʠʣʽ ʧʣʦʱʠʥʠ ʇʂʄ 45Á ʜʣʷ 

ʩʚʝʨʜʝʣ ʟ 2ű=110Á (ʘ) ʪʘ 2ű=130Á (ʙ), ʘ ʪʘʢʦʞ ʚʠʛʣʷʜ ʦʪʚʦʨʫ ʥʘ ʚʠʭʦʜʽ 

ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʩʚʝʨʜʣʘ 2ű=110Á (ʛ).  

    

ʘ ʙ ʚ ʛ 

ʈʠʩ. 5.16. ɺʠʛʣʷʜ ʦʪʚʦʨʫ ʚ ʇʂʄ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʟ 

2ű=110Á (ʘ), ʪʘ ʟ 2ű=130Á (ʙ). ʂʫʪ ʥʘʭʠʣʫ ʧʣʦʱʠʥʠ ʇʂʄ 

Ŭ=45Á; ʚ - ʚʠʛʣʷʜ ʦʪʚʦʨʫ ʦʙʨʦʙʣʝʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟʽ 

ʩʬʝʨʠʯʥʦʶ ʟʘʪʦʯʢʦʶ (Ŭ=15Á); ʛ - ʟʦʙʨʘʞʝʥʥʷ ʦʪʚʦʨʫ ʥʘ 

ʚʠʭʦʜʽ ʽʥʩʪʨʫʤʝʥʪʫ (2ű=110Á, Ŭ=45Á) 

ʅʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʩʚʝʨʜʣʦʤ ʟ 2ű=130Á 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʚʽʜ ʦʩʽ, ʱʦ ʨʦʙʠʪʴ ʫʪʚʦʨʝʥʠʡ ʦʪʚʽʨ 

ʥʝʧʨʠʜʘʪʥʠʤ. ʊʦʜʽ ʷʢ ʧʨʠ ʦʙʨʦʙʮʽ ʩʚʝʨʜʣʦʤ ʟ 2ű=110Á, ʷʢʽʩʪʴ ʦʪʚʦʨʫ ʟʥʘʯʥʦ 

ʚʠʱʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʨʦʟʣʦʭʤʘʯʫʚʘʥʥʷ ʚʦʣʦʢʦʥ ʥʘ ʚʭʦʜʽ ʽʥʩʪʨʫʤʝʥʪʫ.  

ʅʘ ʨʠʩʫʥʢʫ 5.16 (ʚ) ʧʦʢʘʟʘʥʠʡ ʚʠʛʣʷʜ ʦʪʚʦʨʫ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʟʽ 

ʩʬʝʨʠʯʥʦʶ ʟʘʪʦʯʢʦʶ, ʜʣʷ ʢʫʪʘ ʥʘʭʠʣʫ ʧʦʚʝʨʭʥʽ ʇʂʄ Ŭ=15Á. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʩʢʦʣʠ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʤʘʪʝʨʽʘʣʫ. ʊʦʙʪʦ ʜʘʥʝ ʩʚʝʨʜʣʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʦʪʚʦʨʫ ʣʠʰʝ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʚ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʥʘʧʨʷʤʽ. 

5.4. ʈʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʫ ʚʫʛʣʝ- ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʘʭ. 

ɺ ʦʩʥʦʚʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʧʦʢʣʘʜʝʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʧʨʦʝʢʪʫʚʘʥʥʶ ʩʚʝʨʜʝʣ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 
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ʤʘʪʝʨʽʘʣʽʚ, ʪʦʙʪʦ ʚʠʙʽʨ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʦʩʥʦʚʥʠʭ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʫ: 

- ɺ ʩʠʣʫ ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ, ʧʨʦʪʠʣʝʞʥʽ ʨʽʟʘʣʴʥʽ 

ʢʨʦʤʢʠ ʤʘʶʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʜʟʝʨʢʘʣʴʥʠʤʠ ʯʝʨʝʟ ʪʝ, ʱʦ ʧʝʨʝʜʥʷ ʨʽʟʘʣʴʥʘ 

ʢʨʦʤʢʘ ʧʨʠ ʟʤʽʥʽ ʥʘʧʨʷʤʫ ʦʙʝʨʪʘʥʥʷ ʩʚʝʨʜʣʘ ʚʠʢʦʥʫʻ ʨʦʙʦʪʫ ʟʘʜʥʴʦʾ 

ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ; 

- ʉʪʨʫʞʢʦʚʘ ʢʘʥʘʚʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʷʤʦʣʽʥʽʡʥʦʶ, ʛʚʠʥʪʦʚʘ ʢʘʥʘʚʢʘ 

ʚʽʜʩʫʪʥʷ; 

- ʇʝʨʝʜʥʽʡ ʪʘ ʟʘʜʥʽʡ ʢʫʪʠ ʦʙʠʨʘʶʪʴʩʷ ʦʜʥʘʢʦʚʠʤʠ ʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Ŭ=ɔ=10Ñ2Ü; 

- ʇʦʜʚʽʡʥʠʡ ʛʦʣʦʚʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ ʦʙʠʨʘʻʪʴʩʷ ʟʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 2ű=110Ñ5Ü; 

- ʄʘʪʝʨʽʘʣ ʩʚʝʨʜʣʘ ʫ ʨʦʙʦʪʽ ʙʫʣʦ ʦʙʨʘʥʦ ʈ6ʄ5 ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ. 

ɺʠʪʦʯʫʶʪʴʩʷ ʩʚʝʨʜʣʘ ʟ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʨʝʞʠʤʘʭ ʦʙʨʦʙʢʠ ɡʨʽʟ =9,5-14 ʤ/ʭʚ, 

s=0,10 ʤʤ/ʦʙ. ʐʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʫ ʤʝʞʘʭ Rz =20-10.  

ʆʙʦʚʷʟʢʦʚʘ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʟʘʛʦʪʦʚʦʢ ʩʚʝʨʜʝʣ: ʽʟ 

ʩʪʘʣʽ ʈ6ʄ5 ʜʦ 59é60HRC . 

ʏʠʩʪʦʚʫ ʦʙʨʦʙʢʫ ʧʨʦʚʦʜʠʪʠ ʟ ʦʭʦʣʦʜʞʫʚʘʥʥʷʤ ʧʨʠ ʪʠʩʢʫ 8 ʢʛʩ/ʩʤ, 

ʤʘʩʣʦʤ ʽʥʜʫʩʪʨʽʘʣʴʥʠʤ 12 ʟ ʜʦʜʘʚʘʥʥʷʤ 15-20% ʤʘʩʣʘ ʤʘʨʢʠ ʅɻ-203ɺ. 

ʐʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʚ ʤʝʞʘʭ Rʘ=1.25-0,63.  

ɺʠʰʣʽʬʦʚʫʚʘʥʥʷ ʨʦʟʤʽʨʫ 7,1 ʤʤ ʪʘ ʢʘʥʘʚʦʢ ʧʨʦʚʦʜʠʪʠ ʥʘ ʰʣʽʬʫʚʘʣʴʥʠʭ 

ʘʚʪʦʤʘʪʘʭ.  ɿʘʪʦʯʫʚʘʥʥʷ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʩʚʝʨʜʝʣ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ, ʱʦ 

ʧʦʚʝʨʭʥʽ ɼ ʽ ɽ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʦʜʥʽʡ ʧʣʦʱʽ ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʩʴ 

ʩʚʝʨʜʣʘ ʟ ʪʦʯʥʽʩʪʶ 0,01 ʤʤ. ʂʫʪʠ ʽ ʦʩʴʦʚʝ ʙʠʪʪʷ ʢʦʥʪʨʦʣʶʶʪʴ ʥʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʪʠʧʫ ʄʄɯ-2 ʚ ʧʨʠʟʤʽ.   

ʗʢ ʧʦʢʘʟʘʣʠ ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʦʙʨʦʙʢʠ, ʥʝʦʙʭʽʜʥʦ ʦʙʠʨʘʪʠ ʨʝʞʠʤʠ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʟ ʧʦʩʪʽʡʥʠʤ 
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ʦʩʴʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ɼʦʧʫʩʪʠʤʘ ʰʚʠʜʢʽʩʪʴ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ 2,7 

ʤ/ʩ, ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ɤ=6227 ʩ
-1
. 

ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʢʨʠʪʠʯʥʝ ʦʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʧʦʚʠʥʥʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 700 ʅ. ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʪʝʨʤʦʜʝʩʪʨʫʢʮʽʾ ʰʘʨʽʚ ʚʫʛʣʝʧʣʘʩʪʠʢʘ 

ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ 480-680 ʦʙ/ʭʚ.. 

5.5.  ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ, ʘ ʪʘʢʦʞ 

ʨʝʚʝʨʩʠʚʥʠʭ ʩʚʝʨʜʝʣ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʟʘʚʦʜʽ ʇɸʆ çʏɽɿɸʈɸè ʫ ʯʝʨʚʥʽ-ʣʠʧʥʽ 2014 ʨʦʢʫ. 

ʇʨʠʩʪʨʽʡ ʪʘ ʩʚʝʨʜʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ ʫ 

ʟʘʛʦʪʦʚʢʘʭ ʟ ʬʦʣʴʛʦʚʘʥʦʛʦ ʪʝʢʩʪʦʣʽʪʫ ʤʘʨʦʢ ʇʊ ʪʘ ʇʊʂ, ɻʆʉʊ 5-78 ʪʘ 

ʩʢʣʦʪʝʢʩʪʦʣʽʪʫ ʤʘʨʦʢ ʉʊ, ʉʊʂ, ɻʆʉʊ 12652-74 ʥʘ ʥʘʩʪʽʣʴʥʦʤʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʩʚʝʨʜʣʠʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ɻʉ 2112 (ʥʘʡʙʽʣʴʰʠʡ ʭʽʜ ʰʧʠʥʜʝʣʷ 100 ʤʤ, ʨʦʟʤʽʨ 

ʢʦʥʫʩʘ ʰʧʠʥʜʝʣʷ ʟʦʚʥʽʰʥʽʡ ʧʦ ɻʆʉʊ 9953-82 ɺ18, ʯʠʩʣʦ ʰʚʠʜʢʦʩʪʝʡ 5, ʯʠʩʣʦ 

ʦʙʦʨʦʪʽʚ ʰʧʠʥʜʝʣʷ 450 - 4500 ʦʙ/ʭʚ, ʧʦʜʘʯʘ ʨʫʯʥʘ). ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ ʪʨʠ ʟʨʘʟʢʠ 

ʩʚʝʨʜʝʣ.  

ʄʘʪʝʨʽʘʣ ʩʚʝʨʜʣʘ: ʰʚʠʜʢʦʨʽʟʘʣʴʥʘ ʩʪʘʣʴ ʈ6ʄ5 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʚʝʨʜʣʘ: 

ɿʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʩʚʝʨʜʣʘ - 8 ʤʤ; 

ʇʦʜʚʽʡʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ 2ű - 110Á, 120Á, 130Á; 

ʇʝʨʝʜʥʽʡ ʢʫʪ ɔ - 10Á; 

ɿʘʜʥʽʡ ʢʫʪ Ŭ - 10Á; 

ʊʦʚʱʠʥʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 3-6 ʤʤ.  

ʈʝʞʠʤʠ ʦʙʨʦʙʣʝʥʥʷ:  

ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ V=0,87 ʤ/ʩ, ʧʦʜʘʯʘ ʧʨʠʙʣʠʟʥʦ S=0,25 ʤʤ/ʦʙ, ʯʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ 450 ʦʙ/ʭʚ., 800 ʦʙ/ʭʚ., 1400 ʦʙ/ʭʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ: 

1. ʉʪʽʡʢʽʩʪʴ ʩʚʝʨʜʣʘ ʥʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʪʝʢʩʪʦʣʽʪʫ ʪʘ 

ʩʢʣʦʪʝʢʩʪʦʣʽʪʫ ʧʝʨʝʚʠʱʠʣʘ ʩʪʽʡʢʽʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʚʝʨʜʣʘ ʚ 1,5 ʨʘʟ, 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʫʭʫ ʜʣʷ ʩʚʝʨʜʣʘ ʥʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʚʠʱʠʣʦ ʡʦʛʦ 

ʩʪʽʡʢʽʩʪʴ ʚ 2 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʚʝʨʜʣʽʥʥʷʤ ʙʝʟ ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ 

ʽʥʩʪʨʫʤʝʥʪʫ.  

2. ʉʪʫʧʽʥʴ ʪʦʯʥʦʩʪʽ ʦʪʚʦʨʫ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ 

ʦʪʚʦʨʽʚ ʫ ʇʂʄ (ʦʪʨʠʤʘʥʦ ʪʦʯʥʽʩʪʴ 11 ʢʚʘʣʽʪʝʪʫ, ʰʦʨʩʪʢʽʩʪʴ Rz=20). 

3. ʇʦʣʦʤʦʢ ʩʚʝʨʜʝʣ ʪʘ ʩʢʦʣʽʚ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. 

ɼʝʬʝʢʪʽʚ ʦʙʨʦʙʣʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʠʧʫ ʪʨʽʱʠʥʠ, ʨʦʟʰʘʨʫʚʘʥʥʷ ʪʘ ʧʨʠʞʦʛʠ 

ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʜʦ 450 ʦʙ/ʭʚ.  

4. ʇʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ 800 ʦʙ/ʭʚ ʪʘ 1400 ʦʙ/ʭʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʞʦʛ ʤʘʪʝʨʽʘʣʫ ʥʘʚʢʦʣʦ ʦʪʚʦʨʫ ʜʣʷ ʪʝʢʩʪʦʣʽʪʫ. ɼʣʷ 

ʩʢʣʦʪʝʢʩʪʦʣʽʪʫ ʧʨʠʞʦʛʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ.  

5. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʚʝʨʜʣʘ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʨʽʚʥʷʥʦ 

ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʥʠʞʯʘ ʥʘ 20%. 

6. ʉʝʨʝʜ ʪʨʴʦʭ ʟʨʘʟʢʽʚ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʥʘʡʢʨʘʱʘ ʷʢʽʩʪʴ ʦʪʚʦʨʫ ʪʘ 

ʥʘʡʙʽʣʴʰʘ ʩʪʽʡʢʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʩʚʝʨʜʣʘ ʟ ʧʦʜʚʽʡʥʠʤ ʢʫʪʦʤ ʚ ʧʣʘʥʽ 

2ű=110Á. 

7. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʥʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʯʘʩʫ 

ʢʦʥʪʘʢʪʫ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ ʟ ʤʘʪʝʨʽʘʣʦʤ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ 

ʦʙʨʦʙʣʝʥʦʛʦ ʦʪʚʦʨʫ. 

ʊʘʢʦʞ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʚʝʨʩʠʚʥʠʭ ʩʚʝʨʜʝʣ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʇʂʄ ʥʘ ʜʦʩʣʽʜʥʦʤʫ 

ʟʘʚʦʜʽ ɸʆ çʍʽʤʪʝʢʩʪʠʣʴʤʘʰè ʫ ʯʝʨʚʥʽ 2014 ʨʦʢʫ. 

ʇʨʠʩʪʨʽʡ ʪʘ ʩʚʝʨʜʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ ʫ 

ʟʘʛʦʪʦʚʢʘʭ ʟʽ ʩʢʣʦʧʣʘʩʪʠʢʘ, ʪʝʢʩʪʦʣʽʪʫ ʤʘʨʦʢ ɸ, ɹ, ɻʆʉʊ 2910-74, 

ʩʢʣʦʪʝʢʩʪʦʣʽʪʫ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ, ɻʆʉʊ 10292-74, ʬʦʣʴʛʦʚʘʥʦʛʦ ʩʢʣʦʪʝʢʩʪʦʣʽʪʫ, 

ɻʆʉʊ 10316-78, ʛʝʪʠʥʘʢʩʫ, ɻʆʉʊ 2718-74 ʥʘ ʥʘʩʪʽʣʴʥʦʤʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʩʚʝʨʜʣʠʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ 2ʄ 112 (ʨʦʟʤʽʨ ʢʦʥʫʩʘ ʰʧʠʥʜʝʣʷ ʟʦʚʥʽʰʥʽʡ ʧʦ ɻʆʉʊ 

9953-82 ɺ18, ʯʠʩʣʦ ʰʚʠʜʢʦʩʪʝʡ 5, ʯʠʩʣʦ ʦʙʦʨʦʪʽʚ ʰʧʠʥʜʝʣʷ 450 - 4500 ʦʙ/ʭʚ, 

ʧʦʜʘʯʘ ʨʫʯʥʘ).  



118 

ʇʘʨʘʤʝʪʨʠ ʩʚʝʨʜʝʣ: 

ʄʘʪʝʨʽʘʣ ʩʚʝʨʜʣʘ: ʰʚʠʜʢʦʨʽʟʘʣʴʥʘ ʩʪʘʣʴ ʈ6ʄ5 

ɿʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʩʚʝʨʜʣʘ - 8 ʤʤ; 

ʇʦʜʚʽʡʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ 2ű (ʜʦʩʣʽʜʞʝʥʦ 3 ʟʨʘʟʢʠ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ) - 

110Á, 120Á, 130Á; 

ʇʝʨʝʜʥʽʡ ʢʫʪ ɔ - 10Á; 

ɿʘʜʥʽʡ ʢʫʪ Ŭ - 10Á; 

ʊʦʚʱʠʥʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 6-10 ʤʤ.  

ʈʝʞʠʤʠ ʦʙʨʦʙʣʝʥʥʷ:  

ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ V=0,87 ʤ/ʩ, ʧʦʜʘʯʘ ʧʨʠʙʣʠʟʥʦ S=0,25 ʤʤ/ʦʙ, ʯʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ 450 ʦʙ/ʭʚ., 850 ʦʙ/ʭʚ., 1200 ʦʙ/ʭʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ: 

1. ʉʪʽʡʢʽʩʪʴ ʩʚʝʨʜʣʘ ʥʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʩʢʣʦʪʝʢʩʪʦʣʽʪʫ ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʘ ʧʝʨʝʚʠʱʠʣʘ ʩʪʽʡʢʽʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʚʝʨʜʣʘ ʚ 1,6 ʨʘʟ.  

2. ʉʪʫʧʽʥʴ ʪʦʯʥʦʩʪʽ ʦʪʚʦʨʫ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʦʪʚʦʨʽʚ ʫ 

ʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ (ʦʪʨʠʤʘʥʘ ʷʢʽʩʪʴ ʦʪʚʦʨʽʚ 11-12 ʢʚʘʣʽʪʝʪʽʚ, ʰʦʨʩʪʢʽʩʪʴ 

Rz=20). 

3. ʇʦʣʦʤʦʢ ʩʚʝʨʜʝʣ ʪʘ ʩʢʦʣʽʚ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. ɼʝʬʝʢʪʽʚ 

ʦʙʨʦʙʣʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ.  

4. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʥʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ 

ʷʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʛʦ ʦʪʚʦʨʫ, ʧʽʜʚʠʱʠʪʠ ʚʠʨʦʙʥʠʯʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʨʽʟʘʥʥʷ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʩʪʨʫʞʢʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʟʨʽʚʥʦʚʘʞʝʥʥʷ ʩʠʣ ʨʽʟʘʥʥʷ.  

5. ʈʝʚʝʨʩʠʚʥʘ ʦʙʨʦʙʢʘ ʤʘʪʝʨʽʘʣʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʨʽʙʥʝʥʥʷ ʩʪʨʫʞʢʠ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʾʾ ʚʠʜʘʣʝʥʥʷ ʟ ʦʪʚʦʨʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʦʙʨʦʙʮʽ ʚôʷʟʢʠʭ ʪʘ ʧʣʘʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʅʘʧʨʘʚʣʷʶʯʽ ʩʪʨʽʯʢʠ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʢʦʞʥʦʛʦ ʧʝʨʘ, ʱʦ ʚʜʚʽʯʽ ʙʽʣʴʰʝ, 

ʥʽʞ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʚʝʨʜʣʘ, ʧʽʜʚʠʱʫʶʪʴ ʜʝʤʧʬʫʶʯʫ ʟʜʘʪʥʽʩʪʴ (ʟʜʘʪʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ ʧʦʛʣʠʥʘʪʠ ʚʽʙʨʘʮʽʶ ʟʘ ʨʘʭʫʥʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ, ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʪʝʧʣʦ) ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʪʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ.  
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5.6. ɺʠʩʥʦʚʢʠ. 

1. ɺ ʨʝʟʫʣʴʪʘʪʽ ʣʘʙʦʨʘʪʦʨʥʦ-ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʽʜʪʚʝʨʜʞʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʡʤʝʥʰʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʦʪʚʦʨʫ 

ʨʝʚʝʨʩʠʚʥʠʤ ʩʚʝʨʜʣʦʤ ʟ ű=110Á ʧʨʠ, n=480 ʦʙ/ʭʚ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʟʥʠʞʫʻ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ ʥʘ ʥʘ 2-3Áʉ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʫʧʽʥʯʘʪʠʤ ʩʚʝʨʜʣʦʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʚ ʧʣʘʥʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ. 

3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥ ̔ʥʘʭʠʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʨʝʚʝʨʩʠʚʥʠʤ ʩʚʝʨʜʣʦʤ ʩʣʽʜ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʟ ű=110Á.  

4. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ ʥʘ ʟʘʚʦʜʽ ʇɸʆ çʏʝʟʘʨʘè ʫ ʤ. 

ʏʝʨʥʽʛʦʚʽ, ʘ ʪʘʢʦʞ ʥʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ɸʆ çʍʽʤʪʝʢʩʪʠʣʴʤʘʰè. 

ʅʘ ʦʩʥʦʚʽ ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʽ ʪʝʦʨʝʪʠʢʦ-

ʣʘʙʦʨʘʪʦʨʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʈʝʢʦʤʝʥʜʦʚʘʥʝ ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʱʦʜʦ ʪʦʯʥʦʩʪʽ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʦʪʚʦʨʽʚ.  
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ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʨʽʰʝʥʘ ʘʢʪʫʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ 

ʟʘʜʘʯʘ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ ʦʪʚʦʨʽʚ ʫ ʪʦʥʢʦʩʪʽʥʥʠʭ 

ʚʠʨʦʙʘʭ ʟ ʦʨʪʦʪʨʦʧʥʠʭ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʩʦʙʫ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ, ʪʘ ʨʦʟʨʦʙʢʠ ʩʚʝʨʜʣʘ ʜʣʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʫʥʠʢʥʫʪʠ ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʟʤʝʥʰʠʪʠ ʚʦʨʩʠʩʪʽʩʪʴ ʪʘ ʚʠʨʠʚʠ ʚʦʣʦʢʦʥ, 

ʟʥʠʟʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ, ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ.   

1. ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʚʫʛʣʝ- ʪʘ 

ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʟʥʘʯʝʥʽ 

ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ. ɺʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ ʜʣʷ ʇʂʄ ʪʘ ʩʪʚʦʨʝʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʨʝʚʝʨʩʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʪʘ ʟʥʠʟʠʪʠ ʽʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʜʝʬʝʢʪʽʚ.  

2. ɺʧʝʨʰʝ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʨʦʟʨʦʙʣʝʥʝ ʪʘ 

ʩʪʚʦʨʝʥʝ ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʦ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ 

ʚʠʢʦʥʘʥʽ ʜʟʝʨʢʘʣʴʥʦ, ʚʽʜʩʫʪʥʷ ʟʚʦʨʦʪʥʘ ʢʦʥʫʩʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ, ʘ ʪʘʢʦʞ 

ʧʨʠʩʪʨʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ. 

3. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʦʩʽʙ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʦʩʴʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ  ʦʩʥʦʚʽ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ. ɼʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥʠ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ.   

4. ʅʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʄɻʋɸ ʧʦʙʫʜʦʚʘʥʘ 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʫ ʚʠʛʣʷʜʽ ȹR=f(ű,n,k,L), ʧʨʠ ʯʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʝʣʠʯʠʥʫ ȹR ʤʘʻ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʪʘ 

ʢʫʪ ʚ ʧʣʘʥʽ ʩʚʝʨʣʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ 2ű=110Á. ʂʨʽʤ 

ʪʦʛʦ, ʥʘʡʤʝʥʰʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʫʛʣʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ n=480 ʦʙ/ʭʚ.  

5. ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʤʦʛʠ ʱʦʜʦ ʪʦʯʥʦʩʪʽ ʦʪʚʦʨʽʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʨʝʚʝʨʩʠʚʥʝ ʩʚʝʨʜʣʦ ʟ ʢʫʪʦʤ ʚ ʧʣʘʥʽ 2ű=110Á. 

6.  ɺ ʭʦʜʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʝʣ ʨʽʟʥʦʾ 

ʛʝʦʤʝʪʨʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʦʰʫʚʘʥʥʷ h=0,2 ʤʤ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 
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ʩʚʝʨʜʣʘ ʧʨʠ n= 480 ʦʙ/ʭʚ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 99 ʦʪʚʦʨʽʚ, ʧʨʠ n= 880 

ʦʙ/ʭʚ ï 89 ʦʪʚʦʨʽʚ, ʧʨʠ ʦʜʥʦʥʘʧʨʷʤʣʝʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ ʨʝʚʝʨʩʠʚʥʠʤ ʩʚʝʨʜʣʦʤ 

(n= 480 ʦʙ/ʭʚ) ï 49 ʦʪʚʦʨʽʚ, ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ ï 65 ʦʪʚʦʨʽʚ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʢʫʪʘ ʚ ʧʣʘʥʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʪʘ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʩʪʽʡʢʦʩʪʽ.   

7. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʟʥʠʞʫʻ 

ʚʽʜʭʠʣʝʥʥʷ ʦʙʨʦʙʣʝʥʠʭ ʦʪʚʦʨʽʚ ʚʽʜ ʢʨʫʛʣʦʩʪʽ. ɿʦʢʨʝʤʘ ʥʘʡʙʽʣʴʰʝ ʚʽʜʭʠʣʝʥʥʷ 

ʨʘʜʽʫʩʽʚ ȹR=0,95 ʤʤ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʧʨʠ ʯʘʩʪʦʪʽ 480 ʦʙ/ʭʚ ʙʝʟ 

ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ,  ȹR=0,29 ʤʤ ʜʣʷ ʜʚʦʧʝʨʦʛʦ ʩʚʝʨʜʣʘ, ȹR=0,049 

ʤʤ ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʩʚʝʨʜʣʘ, ȹR=0,011 ʤʤ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʘ ʟ 2ű=110Ü 

ʧʨʠ ʯʘʩʪʦʪʽ 480 ʦʙ/ʭʚ ʟ ʨʝʚʝʨʩʫʚʘʥʥʷʤ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ. 

8. ʅʘ ʦʩʥʦʚʽ  ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʪʘ ʩʚʝʨʜʣʘ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ, ʜʦʚʝʜʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ, ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʇʂʄ. (ʧʘʪʝʥʪ ʥʘ ʚʠʥʘʭʽʜ ˉ106463). 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʦʪʨʠʤʘʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ 

ʱʦ ʦʧʪʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ n=480 ʦʙ/ʭʚ., ʦʧʪʠʤʘʣʴʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ ű=110Á. 

9. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ ʟʥʠʞʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ ʥʘ 2-3Áʉ ʧʦʨʽʚʥʷʥʦ ʟʽ 

ʩʪʫʧʽʥʯʘʪʠʤ  ʩʚʝʨʜʣʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤʫ ʩʚʝʨʜʣʽʥʥʽ 

ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʚ ʧʣʘʥʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ 

ʥʘ 1-2,5Áʉ.  

10. ʇʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʪʚʦʨʝʥʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ 

ʟʘʚʦʜʘʭ ʇɸʆ çʏɽɿɸʈɸè ʪʘ ɸʆ çʍʽʤʪʝʢʩʪʠʣʴʤʘʰè ʧʦʢʘʟʘʣʠ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ 

ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʦ.  ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ 

ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʫʨʩʘʭ çʊʝʦʨʽʷ 

ʨʽʟʘʥʥʷè, çʂʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠè, ʱʦ ʚʠʢʣʘʜʘʶʪʴʩʷ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɯʥʩʪʨʫʤʝʥʪʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦè ʅʊʋʋ çʂʇɯè, ʘ ʪʘʢʦʞ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʤʘʛʽʩʪʝʨʩʴʢʠʭ ʨʦʙʽʪ ʪʘ ʜʠʧʣʦʤʥʠʭ ʧʨʦʝʢʪʽʚ.  

 



122 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Agapiou J.S. Analytical and experimental studies of drill temperatures /  

Agapiou J.S., Stephenson D.A. // Journal of Manufacturing Science and Engineering. 

- 1994. - ˉ1. - ʊ. 116. - ʈ. 54- 60.  

2. Ansys Release 5.3. - Swanson Analysis Systems Inc. - Houston, TX, 1996.   

3. Astrom B.T. Manufacturing of Polymer Composites [Text].- Chapman & 

Hall, 1997.- 178 p. 

4.  Bavaglia S. Application of a non-local failure criterion to a crack in  

heterogeneous media/ Bavaglia S., Mikhailov S.E.// Damage and Fracture 

Mechanics: Computer aided assessment and  control. - Computational Mechanics 

Publ. - 1998. - P.155-164.   

5.  Beckwith S.W. Drilling, cutting, machining composite materials and 

structures [Text] / S.W. Beckwith // BTD composites Inc., Sampe journal. - 2009. - 

Vol. 45(2). - ʈ. 49-52.  

6.  Campbell F.C. Manufacturing Processes For Advanced Composites [Text] / 

F.C. Campbell; Published by Elsevier Advanced Technology, USA, 2004. - 533 p. 

7.  Chu Y.C. Comparative analysis of through-transmission ultrasonic bulk wave 

methods for phase velocity measurements in anisotropic materials [Text] / Y.C. Chu, 

S.I. Rokhlin // J. Acoust. Soc. Am. - 1994. -  ̄95(6). - P. 3204. 

8. Chu Y.C. On determination of orthotropic material moduli from ultrasonic 

velocity data in nonsymmetry planes [Text] / Y.C. Chu, A.D. Degtyar, S.I. Rokhlin // 

J. Acoust. Soc. Am. - 1994. - ˉ 95(6). - P. 3191. 

9. Cong W.L. Rotary ultrasonic machining of carbon fiber reinforced plastic 

composites: An experimental study on cutting temperature [Text] / W.L. Cong, Z. 

Xiatian, T.W. Deines // Journal of reinforced plastics and composites. - 2012. - ˉ22. 

- ʊ. 31. - P. 1516- 1525.  

10.  Degtyar A.D. Absolute stress determination in orthotropic materials from 

angular dependencies of ultrasonic velocities [Text] / A.D. Degtyar, S.I. Rokhlin // J. 

Appl. Phys. - 1995. - Vol.78(3) - P. 1547. 



123 

11. Delamination Analysis of Carbon Fibre Reinforced Laminates / A. T. 

Marques, L. M. Dur«o, A. G. Magalh«es, J. M. Tavares // 16th international 

conference on composite materials. ï Porto, 2007. ï P. 1ï10.  

12.  Dvorak G.J. Size effect in fracture of unidirectional composite plates 

[Text] / G.J. Dvorak, A.P. Suvorov // Int.  Journal of Fracture. - 1999. - Vol. 95. - 

P.89-101.  Engineering, 2008. ï 230 c.   

13. Faraz A. Cutting edge rounding: An innovative tool wear criterion in 

drilling CFRP composite laminates / A. Faraz, D. Biermann, K. Weinert // 

International Journal of Machine Tools & Manufacture. ï 2009. ï ˉ 49. ï P. 1185ï

1196.   

14.  Fitting D.W. Ultrasonic spectral analysis for nondestructive evaluation 

[Text] / D.W. Fitting, L. Adler; N.-Y.: Plenum Press, 1981. - 354 p. 

15.  Globa A. The research of the polymer composit materials drilling [Text] / 

A. Globa, I. Bulakh // International virtual journal for science, technics and 

innovations for the industry, Year VII, Issue 9/2013 ISSN 1313-0226, Scientific 

Technical union of mechanical engineering. - 2013. - P. 41-44. 

16. Harris B. Engineering composite materials [Text]. - The institute of 

materials, - London, 1999. - 194 p.  

17.  Hocheng H. Delamination during drilling in composite laminates [Text] / 

H. Hocheng, C.N.K. Dharan // J. of engineering for industry, 1995. - ˉ112. - ʈ. 236-

239.  

18.  Hosten B. Inhomogeneous wave generation and propagation in lossy 

anisotropic solids. Application to the characterisation of viscoelastic composite 

materials [Text] / B. Hosten, M. Deschamps // J. Acoust. Soc. Am. - 1987. - 

Vol.82(5). - P. 1763. 

19.  Hosten B. Reflection and transmission of acoustic plane waves on an 

immersed orthotropic and viscoelastic solid layer [Text] / B. Hosten // J. Acoust. Soc. 

Am. - 1991. - Vol.89(6). - P. 2745. 



124 

20.  Hsu D.K. Evaluation of porosity in graphite-epoxy composite by 

frequency dependence of ultrasonic attenuation [Text] / D.K. Hsu, S.M. Nair // Rev. 

of Progress in Quantitative Nondestructive Evaluation. - 1987. - Vol.6b. - P. 1185. 

21.  Karabutov A.A. Nondestructive material characterization by laser-excited 

longitudinal and shear acoustic waves [Text] / A.A. Karabutov, N.B. Podymova // 

Proc. SPIE. - 1996. - Vol.2713. - P. 423. 

22.  Kriz R.D. Elastic moduli of transversely isotropic graphite fibers and their 

composites [Text] / R.D. Kriz, W.W. Stinchomb // Exp. Mech. - 1979. - Vol.19(1). - 

P.41. 

23.  Martin R. Reducing cost in aircrafts: The metals affordability initiative 

consortium [Text] / R. Martin, D. Evans // Journal of operations management. - 2000. 

- ʊ. 52. - P. 24 28.  

24.  Raju S.D. Processing of composites [Text] / S.D. Raju, A.C. Loos, with 

contributions from F. Abrams Distributed in the USA and in Canada by Hanser. - 

Gardner Publications Inc., 2000. - 501 p. 

25.  Rokhlin S.I. Critical angle measurement of elastic constants in composite 

material [Text] / S.I. Rokhlin, W. Wang // J. Acoust. Soc. Am. -  1989. - Vol.86(5). - 

P. 1876. 

26.  Scott W.R. Ultrasonic spectral analysis for nondestructive testing of 

layered composite materials [Text] / W.R. Scott, P.F. Gordon // J. Acoust. Soc. Am. - 

1984. - Vol.62(1). - P.108. 

27. Sheikh-Ahmad J. Y. Machining of Polymer Composites / Berlin: 

Springer, 2009. - 321 p. 

28.  Spearing S.M. Towards a Predictive Design Methodology Based on the  

Physical Modelling of the Fracture of Fiber Composites [Text] / S.M. Spearing, P.W. 

Beaumont // Applied Composite Materials. -  1998. - ˉ 5. - P. 69-94.   

29.  Strong A.B. Fundamentals of Composite Manufacturing: Materials, 

Methods and Applications [Text] / Strong A.B. - SME, 1989,- 234 p.  

30.  Teti R. Machining of Composite Materials [Text] / R. Teti. - University of 

Naples Federico II, Italy, 2004. - 24 p.  



125 

31.  Tsao C.C. Comprehensive analysis of delamination in drilling of composite 

materials with various drill bits [Text] / C.C. Tsao, H. Hocheng //  Journal of 

Materials Processing Technology. - 2003. - ˉ140. - P. 335-339. 

32. Tsao C.C. Influence of Geʦmetry in Drilling Carbon Fiber Reinforced 

Plastics / Tsao C.C. // Advanced in machining and Manufactoring Technology IX, - 

Swizerland. - 2008. - P. 236-240.  

33.  Valavan U. Tool life prediction based on cutting forces and surface 

temperature in edge trimming of multidirectional CFRP composites [Text]: Diss. 

Master of Science: 05.03.01 / U. Valavan. - Wichita, 2007. - 120 p.  

34.  Vary A. Ultrasonic measurements of material properties [Text] / A. Vary // 

Resonans techniques in nondestructive testing. - 1980. - Vol.4. - P. 160. 

35.  ɸ.ʩ. RU 2095199 ʉ1. ʉʚʝʨʣʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʠʧʘ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʠ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚ/ɹʘʣʣʘ 

ʆ.ʄʃʆ.11.1997.  

36. ɸ.ʩ. RU 2197361 ʉ2. ʉʧʦʩʦʙ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʩʚʝʨʣʝʥʠʷ / ʂ.ɸ. 

ʀʥʦʟʝʤʮʝʚ, ɸ.ʀ. ɹʘʨʙʦʪʴʢʦ / 27.01.2003. 

37. ɸʚʠʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʉʧʨʘʚʦʯʥʠʢ / ʊʦʤ 7, ʯʘʩʪʴ 1. ʇʦʣʠʤʝʨʥʳʝ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʄ.: ʆʅʊʀ, 1976. - 391 ʩ. 

38. ɸʜʣʝʨ ʖ.ʇ. ɺʚʝʜʝʥʠʝ ʚ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ / ʖ.ʇ. ɸʜʣʝʨ. - 

ʄ.: ʄʝʪʘʣʣʫʨʛʠʷ, 1968. - 155 ʩ. 

39. ɸʣʝʢʩʝʝʚ ɻ.ɸ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ / ɻ.ɸ. ɸʣʝʢʩʝʝʚ  ʠ ʜʨ. - 

ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1979. - 384 ʩ. 

40. ɸʣʬʫʪʦʚ ʅ.ɸ. ʈʘʩʯʸʪ ʤʥʦʛʦʩʣʦʡʥʳʭ ʧʣʘʩʪʠʥ ʠ ʦʙʦʣʦʯʝʢ ʠʟ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ /ʅ.ɸ. ɸʣʬʫʪʦʚ, ʇ.ɸ. ɿʠʥʦʚʴʝʚ, ɹ.ɻ. ʇʦʧʦʚ ï ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1984. ï 264 ʩ.  

41. ɸʨʟʘʤʘʩʦʚ ɹ.ʅ. ʅʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ [ʊʝʢʩʪ]: ʋʯʝʙ. 

ʧʦʩʦʙʠʝ / ɹ.ʅ. ɸʨʟʘʤʘʩʦʚ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1983. - 32 ʩ. 

42. ɸʨʤʘʨʝʛʦ ʀ. ɼʞ. ɸ. ʆʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʨʝʟʘʥʠʝʤ. / ʀ. ɼʞ. ɸ. 

ɸʨʤʘʨʝʛʦ, ʈ.ʍ. ɹʨʘʫʥ , ʇʝʨ. ʩ ʘʥʛʣ. ɺ.ɸ. ʇʘʩʪʫʥʦʚʘ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

1977. - 325 ʩ. 



126 

43. ɸʨʰʠʥʦʚ ɺ.ɸ. ʈʝʟʘʥʠʝ ʤʝʪʘʣʣʦʚ ʠ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ / ɺ.ɸ. 

ɸʨʰʠʥʦʚ,  ɻ.ɸ. ɸʣʝʢʩʝʝʚ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1967. - 500 ʩ. 

44. ɹʘʨʘʥʯʠʢʦʚ ɺ.ʀ. ʆʙʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ [ʊʝʢʩʪ]: ʉʧʨʘʚʦʯʥʠʢ / ɺ.ʀ. ɹʘʨʘʥʯʠʢʦʚ, ɸ.ʉ. ʊʘʨʘʧʘʥʦʚ. - ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 2002. - 264 ʩ. 

45.  ɹʘʩʢʘʢʦʚ ʀ.ɻ. ʄʝʪʦʜ ʟʘʱʝʤʣʸʥʥʦʡ ʪʝʨʤʦʧʘʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʘʥʠʷ. - ʊʨ. ʍʘʨʴʢʦʚ. ʇʦʣʠʪʝʭʥ.ʠʥʩʪ., 1959 ʪ. 19, ʚʳʧ. 5, ʩ. 28-31.  

46. ɹʦʙʨʦʚ ɺ.ʌ. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʨʝʟʘʥʠʷ ʤʝʪʘʣʣʦʚ / ɺ.ʌ. ɹʦʙʨʦʚ. - ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1975. - 344 ʩ. 

47.  ɹʫʣʘʥʦʚ ʀ.ʄ. ʊʝʭʥʦʣʦʛʠʷ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [ʊʝʢʩʪ]: ʋʯʝʙ. ɼʣʷ ʚʫʟʦʚ / ʀ.ʄ. ɹʫʣʘʥʦʚ, ɺ.ɺ. 

ɺʦʨʦʙʝʡ. - ʄ.: ʠʟʜ-ʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 1998. - 526 ʩ.  

48.  ɹʫʣʘʭ ɯ.ʆ. ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʫʶʯʦʾ ʜʝʬʝʢʪʦʩʢʦʧʽʾ ʚʠʨʦʙʽʚ ʟ  

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ //  ɯ.ʆ. ɹʫʣʘʭ, ʆ.ɺ. ɻʣʦʙʘ / ɺʽʩʥʠʢ ʏɼʇʋ. - ʏʝʨʥʽʛʽʚ, 

2013. - ʉ. 36-42.  

49.  ɹʫʣʘʭ ɯ.ʆ. (ʄʠʣʦʢʦʩʪ) ɼʝʬʝʢʪʠ ʚ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʧʨʠ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʽ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ [ʊʝʢʩʪ] / ɯ.ʆ. ɹʫʣʘʭ, ʆ.ɺ. 

ɻʣʦʙʘ //  ɺʽʩʥʠʢ ʏʝʨʢʘʩʴʢʦʛʦ ɼʊʋ, ʩʝʢʮʽʷ ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. -  2013. - ˉ1 - ʉ. 

60-63.  

50.  ɹʫʣʘʭ ɯ.ʆ. (ʄʠʣʦʢʦʩʪ) ɼʝʬʝʢʪʠ ʪʠʧʫ ʚʽʜʰʘʨʫʚʘʥʴ ʽ ʾʭ ʚʧʣʠʚ ʥʘ ʥʝʩʫʯʫ 

ʟʜʘʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [ʊʝʢʩʪ] / ɯ.ʆ. ɹʫʣʘʭ, ʆ.ɺ. 

ɻʣʦʙʘ // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ɺʽʩʥʠʢ ɾɼʊʋ. -  ɾʠʪʦʤʠʨ, 2013. - ˉ1 (64). - 

ʉ. 3-8.  

51.  ɹʫʣʘʭ ɯ.ʆ. (ʄʠʣʦʢʦʩʪ) ʄʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

[ʊʝʢʩʪ] / ɯ.ʆ. ɹʫʣʘʭ, ʆ.ɺ. ɻʣʦʙʘ // ɺʽʩʥʠʢ ʏɼʊʋ, ʩʝʨʽʷ ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ. - 

ʏʝʨʥʽʛʽʚ, 2012. - ˉ2 (57). - ʉ. 18-24 

52.  ɹʫʣʦʚʩʢʠʡ ʇ.ʀ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚ [ʊʝʢʩʪ] / 

ʇ.ʀ. ɹʫʣʦʚʩʢʠʡ, ʅ.ɸ. ʇʝʪʨʦʚʘ. - ʃ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1969. - 152 ʩ. 



127 

53.   ɹʫʨʦʚ ɸ.ɽ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʨʫʰʝʥʠʷ ʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ  

ʚʦʣʦʢʥʠʩʪʳʭ ʤʝʪʘʣʣʦʢʦʤʧʦʟʠʪʦʚ [ʊʝʢʩʪ] / ɸ.ɽ. ɹʫʨʦʚ,  ʀ.ʀ. ʂʦʢʰʘʨʦʚ,  ɺ.ɺ.  

ʄʦʩʢʚʠʯʝʚ. - ʅʦʚʦʩʠʙʠʨʩʢ, ʅʘʫʢʘ, 2003. -  176 ʩ.  

54.  ɺʥʫʢʦʚ ʖ. ʅ. ɿʥʦʰʫʚʘʥʥʷ ʽ ʩʪʽʡʢʽʩʪʴ ʨʽʟʘʣʴʥʠʭ ʣʝʟʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

/ʖ. ʅ. ɺʥʫʢʦʚ, ɺ. ɸ. ɿʘʣʦʛʘ. ï ʉʫʤʳ : ʉʫʤɻʋ, 2010. ï 245 c.   

55.  ɺʝʨʝʟʫʙ ʅ. ɺ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʨʫʰʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʪʦʚ ʧʨʠ ʨʝʟʘʥʠʠ / ʅ. ɺ. ɺʝʨʝʟʫʙ, ɻ. ʃ. ʍʘʚʠʥ, ɸ. ʇ. ʊʘʨʘʩʶʢ // ʈʝʟʘʥʠʝ ʠ 

ʠʥʩʪʨʫʤʝʥʪ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ: ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʪʝʭʥ. ʩʙ. / ʅʘʮ. ʪʝʭʥ. 

ʫʥ-ʪ çʍʇʀè. - ʍʘʨʴʢʦʚ, 2001. - ɺʳʧ. 59. - ʉ. 28-34. 

56. ɺʠʥʦʛʨʘʜʦʚ ɸ.ɸ. ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʮʝʩʩʘ ʩʚʝʨʣʝʥʠʷ 

ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʪʘʣʣʦʚ ʪʚʝʨʜʦʩʧʣʘʚʥʳʤʠ ʩʚʝʨʣʘʤʠ / ɸ.ɸ. 

ɺʠʥʦʛʨʘʜʦʚ. - ʂʠʝʚ: ʅʘʫʢ, ʜʫʤʢʘ, 1985. - 264 ʩ.  

57. ɺʦʟʥʝʩʝʥʩʢʠʡ ɺ.ɸ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʚ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. - ʄ.: ʉʪʘʪʠʩʪʠʢʘ, 1974 ï 116 ʩ.  

58.  ɺʦʨʦʙʝʡ ɺ.ɺ. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʷ ʨʝʤʦʥʪʘ 

ʢʦʤʧʦʟʠʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [ʊʝʢʩʪ] / ɺ.ɺ. ɺʦʨʦʙʝʡ, ɺ.ɹ. ʄʘʨʢʠʥ. - ʅʦʚʦʩʠʙʠʨʩʢ: 

ʅʘʫʢʘ, 2005. - 190 ʩ.  

59. ɺʫʣʴʬ A.M. ʆʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʨʝʟʘʥʠʝʤ / A.M. ɺʫʣʴʬ. - ʄ.: ʆʅʊʀ, 

1936. -  441 ʩ. 

60.  ɻʝʨʘʱʝʥʢʦ ʆ.ɸ. ʊʝʧʣʦʚʳʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ [ʊʝʢʩʪ] / ʆ.ɸ. 

ɻʝʨʘʱʝʥʢʦ, ɺ.ɻ. ʌʝʜʦʨʦʚ. - ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1965. - 304 c.  

61.  ɻʣʦʙʘ ɸ. ɺ. ʄʝʪʦʜ ʢʦʤʧʣʝʢʩʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʦʥʮʝʚʦʛʦ 

ʬʨʝʟʝʨʦʚʘʥʠʷ [ʊʝʢʩʪ]: ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ: 05.03.01 / ɻʣʦʙʘ ɸʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʝʚʠʯ. - ʂʠʝʚ, 1984. - 274 ʩ.  

62.  ɻʣʦʙʘ ʆ.ɺ. ɸʥʘʣʽʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʢʨʠʪʠʯʥʦʛʦ ʟʫʩʠʣʣʷ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʪʫʧʽʥʯʘʪʠʤʠ ʩʚʝʨʜʣʘʤʠ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ ʩʪʫʧʝʥʽ / ʆ.ɺ. ɻʣʦʙʘ, ʆ.ɺ. ʂʫʭʘʥʦʚʩʴʢʠʡ // 

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ çʅʘʜʽʡʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤè - ʂʨʘʤʘʪʦʨʩʴʢ, 2011. - ʚʠʧ. ˉ28. - ʉ. 51-54. 



128 

63.  ɻʣʦʙʘ ʆ.ɺ. ɺʧʣʠʚ ʛʝʦʤʝʪʨʽʾ ʩʚʝʨʜʣʘ ʥʘ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʦʪʚʦʨʽʚ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [ʊʝʢʩʪ] / ʆ.ɺ. 

ɻʣʦʙʘ, ɯ.ʆ. ɹʫʣʘʭ (ʄʠʣʦʢʦʩʪ), ʉ.ʄ. ʄʠʣʦʢʦʩʪ // ɾʫʨʥʘʣ çʊʝʭʥʦʣʦʛʽʯʥʽ 

ʩʠʩʪʝʤʠè ʋʢʨʅɼɯɸʊ. - ʂʠʾʚ, 2013. - ˉ2 (63). - ʉ. 48- 56. 

64.  ɻʣʦʙʘ ʆ.ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ ʘʚʽʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʪʨʠʧʝʨʠʤʠ ʩʚʝʨʜʣʘʤʠ ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

[ʊʝʢʩʪ] / ʆ.ɺ. ɻʣʦʙʘ, ɭ.ɺ. ʆʣʽʡʥʠʢ, ʂ.ɸ. ʉʻʥʢʝʚʠʯ // ɺʽʩʥʠʢ ʅʊʋʋ ʂʇɯ. - ʂʠʾʚ, 

2009. - ɺʠʧʫʩʢ  ˉ 7. -  ʉ. 21-27.  

65.  ɻʣʦʙʘ ʆ.ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣ̔ ʥʥʷ ʚʠʩʦʢʦʤʽʮʥʠʭ ʧʦʣ̔ʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʘ̔ʣ̔ʚ ʪʨʠʧʝʨʠʤʠ ʩʚʝʨʜʣʘʤʠ [ʊʝʢʩʪ] / ʆ.ɺ. ɻʣʦʙʘ, ɭ.ɺ. 

ʆʣʝʡʥʠʢ // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ çʅʘʜʽʡʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤè. -  ʂʨʘʤʘʪʦʨʩʴʢ, 2009. - ˉ24. - ʉ. 97-101.  

66.  ɻʣʦʙʘ ʆ.ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʧʨʠ ʦʙʨʦʙʮʽ ʚʫʛʣʝʧʣʘʩʪʠʢʘ 

ʨʽʟʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ [ʊʝʢʩʪ] / ʆ.ɺ. ɻʣʦʙʘ, ɯ.ʆ. ɹʫʣʘʭ 

(ʄʠʣʦʢʦʩʪ)  // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ɺʽʩʥʠʢ ʉʝʚʅʊʋ. - ʉʝʚʘʩʪʦʧʦʣʴ, 2013. - 

ˉ140. - ʉ. 21- 26.  

67.  ɻʣʦʙʘ ʆ.ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ ʇʂʄ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʩʮʠʣʶʶʯʦʛʦ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ [ʊʝʢʩʪ] / ʆ.ɺ. ɻʣʦʙʘ, ɯ.ʆ. ɹʫʣʘʭ 

(ʄʠʣʦʢʦʩʪ), ʉ.ʄ. ʄʠʣʦʢʦʩʪ // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʅʘʜʽʡʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ 

ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. - ʂʨʘʤʘʪʦʨʩʴʢ, ɼɻʄɸ, 2013. - ˉ32. - ʉ. 

56- 62.    

68. ɻʣʦʙʘ ʆ.ɺ. ʆʮ̔ʥʢʘ ̫ʢʦʩʪʽ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥ ̔ ʧʨʠ ʩʚʝʨʜʣ̔ ʥʥʽ 

ʚʠʩʦʢʦʤʽʮʥʠʭ ʧʦʣ̔ʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʘ̔ʣ̔ʚ [ʊʝʢʩʪ] / ʆ.ɺ. ɻʣʦʙʘ, ʖ.ɯ. 

ɸʜʘʤʝʥʢʦ // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ çʅʘʜʽʡʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤè. - ʂʨʘʤʘʪʦʨʩʴʢ, 2008. - ˉ23. - ʉ. 220-224.  

69.  ɻʣʦʙʘ ʆ.ɺ. ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʦʪʚʦʨʽʚ ʧʨʠ ʦʙʨʦʙʮʽ ʇʂʄ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʫʭʫ ʩʚʝʨʜʣʘ / ʆ.ɺ. ɻʣʦʙʘ, ɺ.ɯ. ʉʦʣʦʜʢʠʡ, ɯ.ʆ. ɹʫʣʘʭ (ʄʠʣʦʢʦʩʪ)  

// ɾʫʨʥʘʣ çʊʝʭʥʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠè, ʋʢʨʅɼɯɸʊ. - ʂʠʾʚ, 2014. - ʉ. 38-44.   



129 

70. ɻʣʦʙʘ ɸ.ɺ. ɸʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʩʚʝʨʣʝʥʠʷ ʇʂʄ ʪʠʧʘ ʦʙʰʠʚʢʘ /ɸ.ɺ. 

ɻʣʦʙʘ, ɹ.ʀ. ʄʠʰʫʥʠʥ. - ɺʝʩʪʥʠʢ ʅʊʋʋ ñʂʇʀò ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ̄ 33, 1998 . ʉ. 149 ï 

157. 

71. ɻʨʘʥʦʚʩʢʠʡ ɻ.ʀ. ʈʝʟʘʥʠʝ ʤʝʪʘʣʣʦʚ / ɻ.ʀ. ɻʨʘʥʦʚʩʢʠʡ, ɺ.ɻ. 

ɻʨʘʥʦʚʩʢʠʡ. - ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1985. - 304 ʩ. 

72. ɻʨʫʙʳʡ ʉ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʧʨʦʮʝʩʩʦʤ ʠʟʥʘʰʠʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʘʢ ʦʩʥʦʚʳ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʟʚʠʡʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪ. ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ. 

ʄʦʩʢʚʘ: ʄɻʊʋ, 2004. - 34 ʩ. 

73.  ɻʫʩʝʚ ɺ.ʕ. ʃʘʟʝʨʥʘʷ ʦʧʪʦʘʢʫʩʪʠʢʘ [ʊʝʢʩʪ] / ɺ.ʕ. ɻʫʩʝʚ, ɸ.ɸ. 

ʂʘʨʘʙʫʪʦʚ. - ʄ.: ʅʘʫʢʘ, 1991., - 304 ʩ. 

74.  ɼʨʦʞʞʠʥ ɺ. ʀ. ʌʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʨʝʟʘʥʠʷ ʩʣʦʠʩʪʳʭ ʧʣʘʩʪʤʘʩʩ / ɺ. ʀ. ɼʨʦʞʞʠʥ: ʜʠʩ. é ʜʦʢʪʦʨʘ ʪʝʭʥ. ʥʘʫʢ: 

05.03.01. - ʍʘʨʴʢʦʚ, 1982. - 388 ʩ. 

75. ɼʨʦʞʞʠʥ ɺ.ʀ. ʌʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʨʝʟʘʥʠʷ ʩʣʦʠʩʪʳʭ ʧʣʘʩʪʤʘʩʩ. ɸʚʪʦʨʝʬ. ʜʠʩʩʝʨʪ. ʥʘ ʩʦʠʩʢ. ʫʯʝʥ. ʩʪʝʧ, ʜ-ʨʘ ʪʝʭʥ. 

ʥʘʫʢ. - ʍʘʨʴʢʦʚ: ʍʇʀ, 1982. - 32 ʩ. 

76. ɼʫʜʘʨʝʚ ɸ.ʉ. ɺʠʙʨʘʮʠʦʥʥʦʝ ʩʚʝʨʣʝʥʠʝ ʦʪʚʝʨʩʪʠʡ ʚ ʠʟʜʝʣʠʷʭ ʠʟ 

ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ // ɸ.ʉ. ɼʫʜʘʨʝʚ, ɺ.ʀ. ʉʚʠʨʱʸʚ/ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 50-ʣʝʪʠʶ 

ʄʝʭʘʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇɻʊʋ çʇʝʨʩʧʝʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝè, ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ. - ʇʝʨʤʴ: 

ʇɻʊʋ. - 2005. - ʉ. 47-49. 

77. ɼʫʜʘʨʝʚ ɸ.ʉ. ɺʦʧʨʦʩʳ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʨʩʪʠʡ ʚ ʵʣʝʤʝʥʪʘʭ 

ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʭ ʧʘʥʝʣʝʡ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ // ɸ.ʉ. ɼʫʜʘʨʝʚ / VIII  ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çɸʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ ʠ ʚʳʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʠè, ʉʙʦʨʥʠʢ 

ʪʝʟʠʩʦʚ. - ʇʝʨʤʴ: ʇɻʊʋ. - 2005. - ʉ. 45. 

78. ɼʫʜʘʨʝʚ ɸ.ʉ. ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʦʭʣʘʞʜʝʥʠʷ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʦʪʚʝʨʩʪʠʡ ʚ ʠʟʜʝʣʠʷʭ ʠʟ ʧʦʣʠʤʝʨʥʳʭ 



130 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ //  ɸ.ʉ. ɼʫʜʘʨʝʚ, ɺ.ʀ. ʃʦʤʘʝʚ, ɹ.ɸ. ʑʝʥʝʚ / 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʦʮʝʩʩʳ ʘʙʨʘʟʠʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʘʙʨʘʟʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʘʪʝʨʠʘʣʳ. ʐʣʠʬʘʙʨʘʟʠʚ - 2005è 

ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ. - ɺʦʣʞʩʢʠʡ: ɺʀʉʊʝʭ (ʬʠʣʠʘʣ) ɺʦʣʛɻɸʉʋ. -  

çʖʛʧʦʣʠʛʨʘʬʠʟʜʘʪè, 2005. - ʉ. 189-192.  

79. ɼʫʜʘʨʝʚ ɸ.ʉ. ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʠ ʥʘʣʦʞʝʥʠʝ 

ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʠʥʩʪʨʫʤʝʥʪ, ʢʘʢ ʧʫʪʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʚʝʨʩʪʠʡ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʭ ʧʘʥʝʣʝʡ 

ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. çʅʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝè // ɸ.ʉ. 

ɼʫʜʘʨʝʚ ʠ ʜʨ. / ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ. - ʂʦʨʦʣʸʚ: ʀʟʜ-ʚʦ ʅʆʋ çʀʇʂ ʄʘʰʧʨʠʙʦʨè. - 

2006. - ʉ. 22-28.   

80. ɼʫʜʘʨʝʚ ɸ.ʉ. ʆ ʜʝʩʪʨʫʢʮʠʠ ʧʨʠ ʨʝʟʘʥʠʠ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ // ɸ.ʉ. ɼʫʜʘʨʝʚ / IV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè. 

ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ. - ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ. - 2005. - ʉ. 8. 

81. ɼʫʜʘʨʝʚ ɸ.ʉ. ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʠʙʨʘʮʠʡ ʧʨʠ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʦʪʚʝʨʩʪʠʡ ʚ ʠʟʜʝʣʠʷʭ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ // ɸ.ʉ. ɼʫʜʘʨʝʚ / ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. çʉʊʀʅè. - 2006. - 

ˉ9. - ʉ. 31-32.  

82. ɼʫʜʘʨʝʚ ɸ.ʉ. ʇʝʨʩʧʝʢʪʠʚʳ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʦʪʚʝʨʩʪʠʡ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ ʠʟ ʚʦʣʦʢʥʠʩʪʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʪʝʭʥʠʢʠ // ɸ.ʉ. ɼʫʜʘʨʝʚ, ɺ.ʀ. ʃʦʤʘʝʚ / ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʞʫʨʥʘʣ. çʊʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè. - 2006. - ˉ7. - ʉ. 18-22. 

83. ɼʫʜʘʨʝʚ ɸ.ʉ. ʇʨʝʜʧʦʩʳʣʢʠ ʢ ʧʦʩʪʨʦʝʥʠʶ ʨʘʩʯʸʪʥʦʡ ʤʦʜʝʣʠ ʨʝʟʘʥʠʷ 

ʦʪʚʝʨʩʪʠʡ ʚ ʠʟʜʝʣʠʷʭ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ // ɸ.ʉ. 

ɼʫʜʘʨʝʚ, ɺ.ʀ. ʉʚʠʨʱʸʚ / ʍʍVI ʈʦʩʩʠʡʩʢʘʷ ʰʢʦʣʘ ʧʦ ʧʨʦʙʣʝʤʘʤ ʥʘʫʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ. ʂʨʘʪʢʠʝ ʩʦʦʙʱʝʥʠʷ. - ɽʢʘʪʝʨʠʥʙʫʨʛ: ʋʨʦ ʈɸʅ, - 2006. - ʉ. 32-33. 

84. ɼʫʜʘʨʝʚ ɸ.ʉ. ʇʝʨʩʧʝʢʪʠʚʳ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʦʪʚʝʨʩʪʠʡ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ ʠʟ ʚʦʣʦʢʥʠʩʪʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 



131 

ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʪʝʭʥʠʢʠ [ʊʝʢʩʪ] / ɸ.ʉ. ɼʫʜʘʨʝʚ, ɺ.ʀ. ʃʦʤʘʝʚ // ʅʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. çʊʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè. - 2006. - ˉ7. - ʉ. 18-22.  

85. ɽʨʤʘʢʦʚ ʖ.ʄ. ʂʦʤʧʣʝʢʩʥʳʝ ʩʧʦʩʦʙʳ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʘʥʠʝʤ / ʖ.ʄ. ɽʨʤʘʢʦʚ - M.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 2005. - 272 c.  

86. ɽʨʤʘʢʦʚ ʖ.ʄ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʩʧʦʩʦʙʦʚ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʨʝʟʘʥʠʷ /  ʖ.ʄ. ɽʨʤʘʢʦʚ -  M.: ɺʅʀʀʊʕʄʈ, 1988. - 52 ʩ.   

87. ɽʨʤʘʢʦʚ ʖ.ʄ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʣʝʟʚʠʡʥʦʡ 

ʦʙʨʘʙʦʪʢʠ /  ʖ.ʄ. ɽʨʤʘʢʦʚ -  M.: ʅʀʀʤʘʰ, 1983. - 68 ʩ  

88. ɿʘʣʦʛʘ ɺ.ɸ. ʀʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʚʦʣʦʢʥʠʩʪʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [ʊʝʢʩʪ] / ɺ.ɸ. ɿʘʣʦʛʘ, ɼ ɺ. 

ʂʨʠʚʦʨʫʯʢʦ, ɺ.ɸ. ʂʦʣʝʩʥʠʢ, ɸ.ɸ. ʅʝʰʪʘ, ʀ.ʆ. ʆʩʘʜʯʠʡ // ɾ. ʈʝʟʘʥʠʝ ʠ 

ʠʥʩʪʨʫʤʝʥʪ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ï 2013. ï ɺʳʧ. 83. ï ʉ. 138-145. 

89. ɿʦʨʝʚ ʅ.ʅ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʉʐɸ / ʅ.ʅ. 

ɿʦʨʝʚ. - ɺʳʧʫʩʢ 1. ʄʝʭʘʥʠʢʘ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ. ʄ.: ʅʀʀʄɸʐ, 1965. - 166 ʩ. 

90. ʀʚʘʥʦʚ ʆ.ɸ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʟʚʠʡʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʫʯʸʪʘ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʠʩʩʝʨʪʘʮʠʷ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ʉ.-ʇʝʪʝʨʙʫʨʛ: ɻʆʋ ʉ.-ʇʝʪʝʨ. 

ʀʥʩʪʠʪʫʪ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 2006. - 130 ʩ. 

91.  ʀʚʘʭʥʝʥʢʦ ɸ. ɻ. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ 

[ʊʝʢʩʪ]  / ɸ. ɻ. ʀʚʘʭʥʝʥʢʦ. - ʄ.: ʉʦʚʝʪʩʢʦʝ ʨʘʜʠʦ, 1976. - 280 ʩ. 

92.  ʂʘʨʘʙʫʪʦʚ ɸ.ɸ. ʀʤʧʫʣʴʩʥʘʷ ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʩ ʣʘʟʝʨʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʟʚʫʢʘ / ɸ.ɸ. ʂʘʨʘʙʫʪʦʚ, ʄ.ʇ. ʄʘʪʨʦʩʦʚ, ʅ.ɹ. ʇʦʜʳʤʦʚʘ, ɺ.ɸ. ʇʳʞ 

// ɸʢʫʩʪ. ʞʫʨʥ. - 1991. - ʊ. 37 (2). - ʉ.311-321. 

93.  ʂʘʨʘʙʫʪʦʚ ɸ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʭ 

ʛʨʘʬʠʪʦ-ʵʧʦʢʩʠʜʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʣʘʟʝʨʥʳʤ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʤʝʪʦʜʦʤ / ɸ.ɸ. 

ʂʘʨʘʙʫʪʦʚ, ʀ.ʄ. ʂʝʨʰʪʝʡʥ, ʀ.ʄ. ʇʝʣʠʚʘʥʦʚ, ʅ.ɹ. ʇʦʜʳʤʦʚʘ // ɾ. ʄʝʭʘʥʠʢʘ 

ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. - 1998. - ʊ. 34 (6). - C. 811. 

94.  ʂʘʨʘʙʫʪʦʚ ɸ.ɸ. ʅʝʨʘʟʨʫʰʘʶʱʠʡ ʢʦʥʪʨʦʣʴ ʫʩʪʘʣʦʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʟʠʪʦʚ ʣʘʟʝʨʥʳʤ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʤʝʪʦʜʦʤ / ɸ.ɸ. ʂʘʨʘʙʫʪʦʚ, 

http://booksshare.net/index.php?id1=4&category=machine&author=ermalov-um&book=2005
http://booksshare.net/index.php?id1=4&category=machine&author=ermalov-um&book=2005


132 

ʅ.ɹ. ʇʦʜʳʤʦʚʘ // ɾ. ʄʝʭʘʥʠʢʘ ʢʦʤʧʦʟʠʪ. ʤʘʪʝʨʠʘʣʦʚ. - 1995. - ʊ. 31(3). - ʉ.405-

412. 

95. ʂʘʮʝʚ ʇ.ɻ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ / ʇ.ɻ. ʂʘʮʝʚ. - ʀʟʜ. 2-ʝ, ʧʝʨʝʨ. ʠ ʜʦʧ. ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1974. - 

231 ʩ. 

96.  ʂʠʢʦʪʴ ɺ.ʉ. ʆʧʪʠʤʠʟʘʮʠʷ ʩʭʝʤ ʧʝʨʝʙʦʨʘ ʚ ʘʣʛʦʨʠʪʤʘʭ ʄɻʋɸ ʥʘ ʙʘʟʝ 

ʩʠʥʪʝʟʘ ʤʦʜʝʣʠ ʩʧʝʨʝʤʝʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ [ʊʝʢʩʪ] / ɺ.ʉ. ʂʠʢʦʪʴ // 

ɸʚʪʦʤʘʪʠʢʘ. - 1983. - ˉ2. - ʉ. 18-21. 

97. ʂʠʨʠʣʠʥ ɸ.ʅ. ɺʳʩʦʢʦʦʙʦʨʦʪʥʦʝ ʩʚʝʨʣʝʥʠʝ ʦʪʚʝʨʩʪʠʡ ʧʦʜ ʙʦʣʪʦʚʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʫʛʣʝʧʣʘʩʪʠʢ / ɸ.ʅ. ʂʠʨʠʣʠʥ, ɹ.ʅ. 

ʇʨʦʩʪʦʜʫʰʝʚ ʠ ʜʨ. // ɸʚʠʘʮʠʦʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. - 1984. - ˉ7. - ʉ. 10-14. 

98. ʂʠʨʠʣʣʦʚ ʂ.ʅ. ʉʚʝʨʣʝʥʠʝ ʦʪʚʝʨʩʪʠʡ ʚ ʜʝʪʘʣʷʭ ʠʟ 

ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ / ʂ.ʅ. ʂʠʨʠʣʣʦʚ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

1965. - 87 ʩ. 

99.  ʂʦʙʘʷʰʠ ɸ.  ʆʙʨʦʙʢʘ ʧʣʘʩʪʤʘʩ ʨʽʟʘʥʥʷʤ [ʊʝʢʩʪ] / ɸ. ʂʦʙʘʷʰʠ. -  ʄ.: 

ɺʠʱʘ ʰʢʦʣʘ, 1993. - 320 ʩ.  

100. ʂʦʙʘʷʰʠ ɸ. ʆʙʨʘʙʦʪʢʘ ʧʣʘʩʪʤʘʩʩ ʨʝʟʘʥʠʝʤ. (ʉʦʢʨʘʱ. ʧʝʨʝʚ. ʩ ʘʥʛʣ. 

ʇ.ɸ. ʂʫʥʠʥʘ) / ɸ. ʂʦʙʘʷʰʠ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1974. - 192 ʩ.  

101. ʂʦʚʘʣʝʚʘ ʃ.ʀ., ʈʦʜʠʥ ʈ.ʇ., ʇʣʠʚʘʢ ɸ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʧʠʨʘʣʴʥʳʭ ʩʚʝʨʣ ʩ ʟʘʦʩʪʨʝʥʥʦʡ ʧʦʧʝʨʝʯʥʦʡ 

ʢʨʦʤʢʦʡ ʠ ʦʙʨʘʪʥʳʤ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʧʦʧʝʨʝʯʥʦʡ ʢʨʦʤʢʠ. / ʅʘʜʽʡʥʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ï 

ʂʨʘʤʘʪʦʨʩʴʢ, ʚʠʧ. ˉ28, 2011. ʩʪʨ. 86-91. 

102.  ʂʦʢʘʨʦʚʮʝʚ ɺ.ɺ. ʄʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ 

ʤʝʪʘʣʣʦʦʦʙʨʘʙʦʪʢʠ ʥʘ ʦʩʥʦʚʝ ʚʠʙʨʦʘʢʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ:  ʜʠʩʩ. ʢʘʥʜ. ʪʝʭʥ. 

ʥʘʫʢ: 05.03.01: ʟʘʱʠʱʝʥʘ 21.03.1994 /  ʂʦʢʘʨʦʚʮʝʚ ɺʘʣʝʨʠʡ ɺʘʩʠʣʴʝʚʠʯ. - ʂʠʝʚ, 

1994. - 139 ʩ. 

103.  ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ [ʊʝʢʩʪ]: ʉʧʨʘʚʦʯʥʠʢ / ɺ.ɺ. ɺʘʩʠʣʴʝʚ, 

ɺ.ɼ. ɹʦʣʦʪʠʥ ʠ ʜʨ.; ʧʦʜ ʦʙʱ. ʨʝʜ. ɺ. ʊʘʨʥʘʧʦʣʴʩʢʦʛʦ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

1990. - 512 ʩ.  



133 

104. ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʉʧʨʘʚʦʯʥʠʢ / ʇʦʜ ʨʝʜ. ɼ.ʄ. ʂʘʨʧʠʥʦʩʘ. 

- ʂʠʝʚ: ʅʘʫʢ, ʜʫʤʢʘ, 1985. - 592 ʩ. 

105. ʂʦʧʴʸʚ ʀ.ʄ. ʈʘʟʨʫʰʝʥʠʝ ʤʝʪʘʣʣʦʚ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʚʦʣʦʢʥʘʤʠ / ʀ.ʄ. 

ʂʦʧʴʸʚ. - ʄ.: ʅʘʫʢʘ, 1977. - 240 ʩ. 

106. ʂʨʘʚʯʝʥʢʦ ʃ.ʉ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʚʝʨʣʝʥʠʷ ʩʣʦʠʩʪʳʭ 

ʧʣʘʩʪʤʘʩʩ. ɼʠʩ. . ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ʍʘʨʴʢʦʚ: ʍʇʀ, 1973. - 76 ʩ. 

107. ʂʨʠʚʦʨʫʯʢʦ ɼ. ɺ. ʅʘʫʢʦʚʽ ʦʩʥʦʚʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʽʟʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʠʩʣʦʚʠʭ ʤʝʪʦʜʽʚ : ʘʚʪʦʨʝʬ. ʜʠʩʩ. ... ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ : 05.03.01 

/ɼ. ɺ. ʂʨʠʚʦʨʫʯʢʦ. ï ʍʘʨʢʽʚ : ʉʫʤɻʋ. ï 2010. ï 40 c.  

108. ʂʨʠʰʪʦʧʘ ʅ.ɸ. ʆʙʨʘʙʦʪʢʘ ʦʪʚʝʨʩʪʠʡ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʠ 

ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ / ʅ.ɸ. ʂʨʠʰʪʦʧʘ  ʠ ʜʨ. - ʂ.: ʊʝʭʥʠʢʘ, 1980. - 126 ʩ. 

109. ʂʫʤʘʙʵ ɼ. ɺʠʙʨʘʮʠʦʥʥʦʝ ʨʝʟʘʥʠʝ: ʇʝʨ. ʩ ʷʧʦʥ. ʉ.ʃ. ʄʘʩʣʝʥʥʠʢʦʚʘ/ ɼ. 

ʂʫʤʘʙʵ,  ʧʦʜ ʨʝʜ. ʀ.ʀ. ʇʦʨʪʥʦʚʘ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1985. - 424 ʩ. 

110.  ʂʫʨʠʩ ʀ.ʄ. ɸʣʤʘʟʥʦʝ ʩʚʝʨʣʝʥʠʝ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚ / ʀ.ʄ. ʂʫʨʠʩ, ɺ.ɸ. 

ʉʠʜʦʨʝʥʢʦ, ɸ.ɸ. ʃʦʙʘʡ // ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʘʣʤʘʟʳ. - 1977. - ʚʳʧ. 2. - ʉ. 43-45.  

111. ʃʘʭʪʠʥ ʖ.ʄ. ʄʝʪʘʣʣʦʚʝʜʝʥʠʝ ʠ ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ / 

ʖ.ʄ. ʃʘʭʪʠʥ - 1983. - 360 ʩ. 

112. ʃʝʚʠʥʩʦʥ ɽ.ʄ. ʆʪʚʝʨʩʪʠʷ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ (ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ) / ɽ.ʄ. 

ʃʝʚʠʥʩʦʥ. - ʃ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ, 1977. - 152 ʩ. 

113. ʃʫʧʢʠʥ ɹ. ɺ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

/ɹ. ɺ. ʃʫʧʢʠʥ, ʆ. ɺ. ʄʘʤʣʶʢ // ʊʨʫʜʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʝʞʝʛʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè 

(ʉʣʘʚʧʦʣʠʢʦʤ). ï ʗʣʪʘ, 2001. ï C. 70ï79.  

114. ʄʘʟʫʨ ʄ.ʇ. ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ / ʄ. ʇ. ʄʘʟʫʨ, ʖ. ʄ. 

ɺʥʫʢʦʚ, ɺ.ʃ. ɼʦʙʨʦʩʢʦʢ ʪʘ ʽʥ. - ʃʴʚʽʚ: ʅʦʚʠʡ ʩʚʽʪ - 2000, 2010. - 422 c.  

115. ʄʘʢʘʨʦʚ ɸ.ɼ. ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʨʝʟʘʥʠʷ / ɸ.ɼ. ʄʘʢʘʨʦʚ. - ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1976. - 278 ʩ. 

116.  ʄʘʤʣʶʢ ʆ. ɺ. ʌʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʩʚʝʨʣ ʩ 

ʧʦʜʨʝʟʘʶʱʠʤʠ ʨʝʞʫʱʠʤʠ ʢʨʦʤʢʘʤʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ / ʆ. ɺ.ʄʘʤʣʶʢ, ʈ. ʇ. ʈʦʜʠʥ, ʆ. ʄ. ʂʦʰʢʠʥʘ  ʆʪʢʨʳʪʳʝ // ɾ. 




























































