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3 

 

ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ 

 
ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʝ çʀʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘè ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ 21.02.01çʈʘʟʨʘʙʦʪʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡè 

21.02.02 ɹʫʨʝʥʠʝ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʦʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ ʫʤʝʪʴ: 

ï ʚʳʧʦʣʥʷʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ 

ʚ ʨʫʯʥʦʡ ʠ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʝ;  

ï ʚʳʧʦʣʥʷʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʯʝʨʪʝʞʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʣ ʠ ʧʨʦʝʢʮʠʠ ʪʦʯʝʢ ʣʝʞʘʱʠʭ ʥʘ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʫʯʥʦʡ ʠ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʝ.  

ï ʚʳʧʦʣʥʷʪʴ ʵʩʢʠʟʳ, ʪʝʭʥʠʯʝʩʢʠʝ ʨʠʩʫʥʢʠ ʠ ʯʝʨʪʝʞʠ ʜʝʪʘʣʝʡ, ʠʭ ʵʣʝʤʝʥʪʦʚ, ʫʟʣʦʚ ʚ ʨʫʯʥʦʡ ʠ 

ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʝ;  

ï ʦʬʦʨʤʣʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ;  

ï ʯʠʪʘʪʴ ʯʝʨʪʝʞʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ, ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ 

ʧʨʦʬʠʣʶ ʩʧʝʮʠʘʣʴʥʦʩʪʠ; 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʦʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ ʟʥʘʪʴ: 

ï ʟʘʢʦʥʳ, ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʧʨʦʝʢʮʠʦʥʥʦʛʦ ʯʝʨʯʝʥʠʷ;  

ï ʢʣʘʩʩʳ ʪʦʯʥʦʩʪʠ ʠ ʠʭ ʦʙʦʟʥʘʯʝʥʠʝ ʥʘ ʯʝʨʪʝʞʘʭ;  

ï ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʠ ʯʪʝʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ;   

ï ʧʨʘʚʠʣʘ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʝʡ, ʪʝʭʥʠʯʝʩʢʠʭ ʨʠʩʫʥʢʦʚ, ʵʩʢʠʟʦʚ ʠ ʩʭʝʤ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʨʘʚʠʣʘ ʚʳʯʝʨʯʠʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ;  

ï ʩʧʦʩʦʙʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʚ ʨʫʯʥʦʡ ʠ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʝ;  

ï ʪʝʭʥʠʢʫ ʠ ʧʨʠʥʮʠʧʳ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʦʚ;  

ï ʪʠʧʳ ʠ ʥʘʟʥʘʯʝʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʧʨʘʚʠʣʘ ʠʭ ʯʪʝʥʠʷ ʠ ʩʦʩʪʘʚʣʝʥʠʷ;  

ï ʪʨʝʙʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ɽʜʠʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

(ɽʉʂɼ) ʠ ɽʜʠʥʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ɽʉʊɼ) 

ʎʝʣʴ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ð ʧʦʤʦʯʴ ʦʙʫʯʘʶʱʝʤʫʩʷ ʠʟʫʯʠʪʴ ʜʠʩʮʠʧʣʠʥʫ çʀʥʞʝʥʝʨʥʘʷ 

ʛʨʘʬʠʢʘè. 

 ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ 

ʢʘʞʜʦʤʫ ʣʠʩʪʫ ʯʝʨʪʝʞʘ, ʚʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ, ʫʧʨʘʞʥʝʥʠʷ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʧʝʨʚʦʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ.  

ɼʣʷ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ  32 ʯʘʩʘ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ, ʠʟ ʥʠʭ 16 

ʯʘʩʦʚ ʦʪʚʝʜʝʥʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ.   ʋʯʝʙʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 2 ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʳ. 

ʀʪʦʛʦʚʦʡ ʬʦʨʤʦʡ ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʵʢʟʘʤʝʥ. 
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ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ  ʢ ʚʳʧʦʣʥʝʥʠʶ ʠ ʦʬʦʨʤʣʝʥʠʶ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪ r  

 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʨʘʟʜʝʣʦʚ ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ-ʟʘʦʯʥʠʢʦʚ ʢ ʠʪʦʛʦʚʦʡ ʘʫʜʠʪʦʨʥʦʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʝ ʧʦ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʝ, ʢʦʪʦʨʫʶ ʩʪʫʜʝʥʪʳ ʚʳʧʦʣʥʷʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ 

ʤʝʞʩʝʩʩʠʦʥʥʳʡ ʧʝʨʠʦʜ. 

ʂʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʜʚʝ. ʂʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʝʥʳ ʧʦ ʜʚʘʜʮʘʪʠʚʘʨʠʘʥʪʥʦʡ ʩʠʩʪʝʤʝ. 

ɺʘʨʠʘʥʪ ʚʳʙʠʨʘʶʪ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʘʙʣʠʮ ʠ ʨʠʩʫʥʢʦʚ ʧʦ ʥʦʤʝʨʫ ʚ ʩʧʠʩʢʝ ʞʫʨʥʘʣʘ.  

ʇʨʦʛʨʘʤʤʥʳʡ ʤʘʪʝʨʠʘʣ ʥʫʞʥʦ ʠʟʫʯʘʪʴ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1.  ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʙʱʠʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʟʜʝʣʦʚ ʧʨʦʛʨʘʤʤʳ. 

2. ʀʟʫʯʠʪʴ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʘʤ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʘʟʜʝʣʦʚ, ʧʦʣʴʟʫʷʩʴ ʫʯʝʙʥʠʢʦʤ. ʀʟʫʯʠʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʘʥʥʳʤ ʪʝʤʘʤ. ɺʳʧʦʣʥʠʪʴ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ. ʋʧʨʘʞʥʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʢʘʨʘʥ-

ʜʘʰʦʤ ʚ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ, ʢʦʪʦʨʫʶ ʦʬʦʨʤʣʷʶʪ ʚ ʚʠʜʝ ʧʘʧʢʠ ʩ ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʤʠ ʣʠʩʪʘʤʠ 

ʯʝʨʪʝʞʥʦʡ ʙʫʤʘʛʠ ʬʦʨʤʘʪʘ ɸ4 (297X210) ʠʣʠ ʚ ʚʠʜʝ ʘʣʴʙʦʤʘ ʠʟ ʣʠʩʪʦʚ ʯʝʨʪʝʞʥʦʡ ʙʫʤʘʛʠ ʪʦʛʦ ʞʝ 

ʬʦʨʤʘʪʘ. ʏʝʨʪʝʞʠ ʫʧʨʘʞʥʝʥʠʡ ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ ʘʢʢʫʨʘʪʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɽʉʂɼ. 

ʅʘʜʧʠʩʠ ʠ ʮʠʬʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʯʝʨʪʝʞʥʳʤ ʰʨʠʬʪʦʤ. 

3.  ʇʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ 1. ɼʣʷ ʵʪʦʛʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʦʙʨʘʟʮʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʣʠʩʪʦʚ ʛʨʘʬʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʡ ʚʘʨʠʘʥʪ, 

ʚʳʧʦʣʥʠʪʴ ʯʝʨʪʝʞʠ ʧʦ ʩʚʦʝʤʫ ʚʘʨʠʘʥʪʫ, ʦʬʦʨʤʠʪʴ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ 

ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ. 

ʏʝʨʪʝʞʠ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʥʫʞʥʦ ʩʙʨʦʰʶʨʦʚʘʪʴ ʚ ʘʣʴʙʦʤ ʬʦʨʤʘʪʘ ɸ4 (297X420) ʩ ʦʙʣʦʞ-

ʢʦʡ ʚ ʚʠʜʝ ʣʠʩʪʘ ʯʝʨʪʝʞʥʦʡ ʙʫʤʘʛʠ ʪʦʛʦ ʞʝ ʬʦʨʤʘʪʘ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ɸ). ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʧʦʣʥʦʤ ʢʦʤʧʣʝʢʪʝ. ʆʪʜʝʣʴʥʳʝ ʣʠʩʪʳ ʥʝ ʨʝʮʝʥʟʠʨʫʶʪʩʷ ʠ ʥʝ ʟʘʯʠʪʳʚʘʶʪʩʷ. ʈʘʙʦʪʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʥʝ 

ʧʦ ʩʚʦʝʤʫ ʚʘʨʠʘʥʪʫ, ʥʝ ʟʘʩʯʠʪʳʚʘʝʪʩʷ. 

ɽʩʣʠ ʩʪʫʜʝʥʪ, ʠʟʫʯʘʷ ʤʘʪʝʨʠʘʣ, ʥʝ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʚʦʧʨʦʩʝ, 

ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʝʡ ʚ ʢʦʣʣʝʜʞ. 

ʅʝʟʘʯʪʝʥʥʫʶ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʥʫʶ ʢʦʥʪʨʦʣʴʥʫʶ ʨʘʙʦʪʫ ʥʫʞʥʦ ʠʩʧʨʘʚʠʪʴ ʠʣʠ 

ʧʝʨʝʜʝʣʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʘʟʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʧʨʠʥʝʩʪʠ ʥʘ ʧʨʦʚʝʨʢʫ ʚʪʦʨʠʯʥʦ. ʇʦʣʫʯʠʚ 

ʢʦʥʪʨʦʣʴʥʫʶ ʨʘʙʦʪʫ, ʫʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʫʯʝʩʪʴ ʚʩʝ ʟʘʤʝʯʘʥʠʷ ʨʝʮʝʥʟʝʥʪʘ, ʚʥʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ 

ʠʩʧʨʘʚʣʝʥʠʷ, ʚʳʧʦʣʥʠʪʴ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʧʦʚʪʦʨʠʪʴ ʫʢʘʟʘʥʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

ʉʪʠʨʘʪʴ ʦʪʤʝʪʢʠ ʨʝʮʝʥʟʝʥʪʘ ʟʘʧʨʝʱʘʝʪʩʷ.   

ɼʣʷ ʨʘʙʦʪʳ ʥʘʜ ʯʝʨʪʝʞʘʤʠ ʥʫʞʥʦ ʠʤʝʪʴ: ʯʝʨʪʝʞʥʫʶ ʜʦʩʢʫ ʩ ʨʝʡʩʰʠʥʦʡ ʠʣʠ ʯʝʨʪʝʞʥʳʤ ʧʨʠ-

ʙʦʨʦʤ (ʨʘʟʤʝʨ ʜʦʩʢʠ 1000ʭ650 ʤʤ), ʫʛʦʣʴʥʠʢʠ, ʛʦʪʦʚʘʣʴʥʶ, ʥʘʙʦʨ ʣʝʢʘʣ, ʯʝʨʪʝʞʥʳʝ ʢʘʨʘʥʜʘʰʠ 

ʨʘʟʥʦʡ ʪʚʝʨʜʦʩʪʠ (2ʊ, ʊ, ʊʄ, ʄ) ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʙʚʦʜʢʠ ʯʝʨʪʝʞʝʡ, ʢʥʦʧʢʠ, ʨʝʟʠʥʢʠ, ʯʝʨʪʝʞʥʫʶ 

ʙʫʤʘʛʫ ʬʦʨʤʘʪʘ 594ʭ841 (4ð5 ʣʠʩʪʦʚ), ʧʠʩʯʫʶ ʙʫʤʘʛʫ ʜʣʷ ʵʩʢʠʟʦʚ (ʨʘʟʤʝʨ 297ʭ420), ʨʘʙʦʯʫʶ 

ʪʝʪʨʘʜʴ ʚ ʚʠʜʝ ʘʣʴʙʦʤʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʣʠʩʪʦʚ ʬʦʨʤʘʪʘ 297ʭ 210. 

ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʥʝ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ ʥʝ ʟʘʯʠʪʳʚʘʝʪʩʷ! 

 

 

ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ɺʓʇʆʃʅɽʅʀʖ ʏɽʈʊɽɾɽʁ 

 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʝʡ ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʴʥʳʝ ʯʝʨʪʝʞʥʳʝ ʧʨʠʙʦʨʳ, ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʳ. ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʯʝʨʪʠʪʴ, ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʫʟʥʘʪʴ ʥʘʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʥʘʫʯʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʱʘʪʴʩʷ ʩ ʥʠʤ, ʦʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʠ ʧʨʠʝʤʘʤʠ ʨʘʙʦʪʳ ʩ 

ʯʝʨʪʝʞʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 



 

5 

 

ʏʝʨʪʝʞʥʘʷ ʜʦʩʢʘ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʥʳʭ ʨʘʙʦʪ. ʀʟʛʦʪʦʚʣʷʝʪʩʷ ʠʟ 

ʤʷʛʢʠʭ ʧʦʨʦʜ ʜʝʨʝʚʘ (ʣʠʧʘ), ʪʘʢ ʢʘʢ ʢʥʦʧʢʠ, ʟʘʢʨʝʧʣʷʶʱʠʝ ʯʝʨʪʝʞʥʫʶ ʙʫʤʘʛʫ, ʜʦʣʞʥʳ ʣʝʛʢʦ 

ʚʭʦʜʠʪʴ ʚ ʜʦʩʢʫ. ʂʥʦʧʢʠ ʦʪʢʘʣʳʚʘʶʪ ʦʪ ʜʦʩʢʠ ʩʧʝʮʠʘʣʴʥʳʤ ʨʳʯʘʞʢʦʤ. 

ʈʘʟʤʝʨʳ ʯʝʨʪʝʞʥʳʭ ʜʦʩʦʢ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʤʝʨʘʤ ʩʪʘʥʜʘʨʪʥʳʭ ʬʦʨʤʘʪʦʚ 

ʙʫʤʘʛʠ. ʇʨʠ ʢʨʝʧʣʝʥʠʠ ʣʠʩʪʘ ʙʫʤʘʛʠ ʩʥʘʯʘʣʘ ʟʘʢʨʝʧʣʷʶʪ ʚʝʨʭʥʠʡ ʣʝʚʳʡ ʫʛʦʣ ʣʠʩʪʘ, ʟʘʪʝʤ, ʥʘʪʷʛʠʚʘʷ 

ʣʠʩʪ ʣʘʜʦʥʴʶ ʨʫʢʠ, ʟʘʢʨʝʧʣʷʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʫʛʦʣ, ʧʦʩʣʝ ʵʪʦʛʦ ʟʘʢʨʝʧʣʷʶʪ ʧʨʘʚʳʡ ʫʛʦʣ ʠ ʟʘʪʝʤ 

ʧʦʩʣʝʜʥʠʡ. 

ɹʫʤʘʛʘ. ʏʝʨʪʝʞʠ ʚʳʧʦʣʥʷʶʪ ʥʘ ʧʣʦʪʥʦʡ ʯʝʨʪʝʞʥʦʡ ʙʫʤʘʛʝ, ʥʘ ʛʣʘʜʢʦʡ ʝʝ ʩʪʦʨʦʥʝ, ʘ 

ʰʝʨʦʭʦʚʘʪʘʷ ʩʪʦʨʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʠʩʦʚʘʥʠʷ. ʆʪ ʢʘʯʝʩʪʚʘ ʙʫʤʘʛʠ ʟʘʚʠʩʠʪ ʚʥʝʰʥʠʡ ʚʠʜ ʯʝʨʪʝʞʘ. 

ɹʫʤʘʛʫ ʥʫʞʥʦ ʚʳʙʠʨʘʪʴ ʪʘʢʫʶ, ʯʪʦʙʳ ʩ ʥʝʝ ʭʦʨʦʰʦ ʩʪʠʨʘʣʠʩʴ ʨʝʟʠʥʢʦʡ ʢʘʨʘʥʜʘʰʥʳʝ ʣʠʥʠʠ ʠ ʥʝ 

ʨʘʩʧʣʳʚʘʣʘʩʴ ʪʫʰʴ. ʃʫʯʰʠʤ ʢʘʯʝʩʪʚʦʤ ʦʙʣʘʜʘʝʪ ʯʝʨʪʝʞʥʘʷ ʙʫʤʘʛʘ ʬʘʙʨʠʢ ɻʦʟʥʘʢ.  

ʂʘʣʴʢʘ - ʧʨʦʟʨʘʯʥʘʷ ʙʫʤʘʛʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʯʝʨʪʝʞʝʡ. 

ʄʠʣʣʠʤʝʪʨʦʚʘʷ ʙʫʤʘʛʘ ð ʙʫʤʘʛʘ ʩ ʥʘʥʝʩʝʥʥʦʡ ʥʘ ʥʝʡ ʩʝʪʢʦʡ ʤʠʣʣʠʤʝʪʨʦʚʳʭ ʢʚʘʜʨʘʪʦʚ. ʅʘ 

ʪʘʢʦʡ ʙʫʤʘʛʝ ʯʝʨʪʷʪ ʩʭʝʤʳ, ʜʠʘʛʨʘʤʤʳ, ʛʨʘʬʠʢʠ ʠ ʵʩʢʠʟʳ. 

ʂʘʨʘʥʜʘʰʠ. ʏʝʨʪʝʞʥʳʝ ʢʘʨʘʥʜʘʰʠ ʠʤʝʶʪ ʰʝʩʪʠʛʨʘʥʥʫʶ ʬʦʨʤʫ. ʊʘʢʠʝ ʢʘʨʘʥʜʘʰʠ ʥʝ ʩʢʘʪʳ-

ʚʘʶʪʩʷ ʩ ʥʘʢʣʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʨʪʝʞʥʦʡ ʜʦʩʢʠ ʠ ʠʭ ʫʜʦʙʥʦ ʜʝʨʞʘʪʴ ʚ ʨʫʢʝ ʧʨʠ ʨʘʙʦʪʝ. 

ʏʝʨʪʝʞʥʳʝ ʢʘʨʘʥʜʘʰʠ ʨʘʟʜʝʣʷʶʪ ʥʘ ʤʷʛʢʠʝ, ʩʨʝʜʥʠʝ ʠ ʪʚʝʨʜʳʝ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʯʝʨʪʝʞʘ 

ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʪʚʝʨʜʳʝ ʢʘʨʘʥʜʘʰʠ ʩ ʤʘʨʢʠʨʦʚʢʦʡ ʊ, 2ʊ, ..., 6ʊ. ʆʙʚʦʜʷʪ 

ʯʝʨʪʝʞʠ ʙʦʣʝʝ ʤʷʛʢʠʤʠ ʢʘʨʘʥʜʘʰʘʤʠ ʩ ʤʘʨʢʠʨʦʚʢʦʡ ʄ, 2ʄ, ..., 6ʄ. ɺʦʟʨʘʩʪʘʥʠʝ ʮʠʬʨʳ ʧʝʨʝʜ ʙʫʢ-

ʚʦʡ ʊ ʫʢʘʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʢʘʨʘʥʜʘʰʘ, ʘ ʧʝʨʝʜ ʙʫʢʚʦʡ ʄ ð ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʤʷʛʢʦʩʪʠ. 

ʂʘʨʘʥʜʘʰʠ ʩʨʝʜʥʝʡ ʪʚʝʨʜʦʩʪʠ ʦʙʦʟʥʘʯʘʶʪ ʊʄ, ʪʘʢʠʝ ʢʘʨʘʥʜʘʰʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʦʙʚʦʜʢʝ ʯʝʨ-

ʪʝʞʘ. ʀʟ ʤʷʛʢʠʭ ʢʘʨʘʥʜʘʰʝʡ ʧʨʠ ʦʙʚʦʜʢʝ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʢʘʨʘʥʜʘʰʠ ʄ, 2ʄ, ʠʟ ʪʚʝʨʜʳʭ 

ð ʊ, 2ʊ. 

ʇʦʜʦʙʨʘʚ ʢʘʨʘʥʜʘʰʠ ʥʫʞʥʦʡ ʪʚʝʨʜʦʩʪʠ, ʠʭ ʟʘʪʘʯʠʚʘʶʪ ʩʥʘʯʘʣʘ ʧʝʨʦʯʠʥʥʳʤ ʥʦʞʦʤ, ʘ ʜʣʷ ʟʘ-

ʦʩʪʨʝʥʠʷ ʛʨʘʬʠʪʘ ʧʨʠʤʝʥʷʶʪ ʥʘʞʜʘʯʥʫʶ ʙʫʤʘʛʫ, ʥʘʢʣʝʝʥʥʫʶ ʥʘ ʜʦʱʝʯʢʫ. 

ʏʝʨʪʝʞʥʳʝ ʨʝʟʠʥʢʠ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩ ʙʫʤʘʛʠ ʣʠʰʥʠʭ ʣʠʥʠʡ ʠ ʯʠʩʪʢʠ ʯʝʨʪʝʞʘ. 

ʃʠʥʠʠ, ʧʨʦʚʝʜʝʥʥʳʝ ʢʘʨʘʥʜʘʰʦʤ, ʩʪʠʨʘʶʪ ʤʷʛʢʠʤʠ ʨʝʟʠʥʢʘʤʠ. ʇʨʠ ʨʘʙʦʪʝ ʨʝʟʠʥʢʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʢʨʳʪʴ ʢʨʘʝʤ ʣʠʩʪʘ ʯʠʩʪʦʡ ʙʫʤʘʛʠ ʪʝ ʣʠʥʠʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʩʪʘʚʠʪʴ, ʯʪʦʙʳ ʥʝ ʧʨʠʰʣʦʩʴ 

ʧʨʦʚʦʜʠʪʴ ʠʭ ʟʘʥʦʚʦ.  

ʋʛʦʣʴʥʠʢʠ. ɼʣʷ ʯʝʨʪʝʞʥʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʚʘ ʚʠʜʘ ʫʛʦʣʴʥʠʢʦʚ: ʩ ʫʛʣʘʤʠ 30, 60, 

90Á ʠ 45, 45, 90Á. ʇʨʠ ʧʦʤʦʱʠ ʫʛʦʣʴʥʠʢʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʠ ʩ ʣʠʥʝʡʢʦʡ, ʩ ʨʝʡʩʰʠʥʦʡ 

ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ: ʜʝʣʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ, ʚʳʯʝʨʯʠʚʘʥʠʝ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, ʧʨʦʚʝʜʝʥʠʝ ʚʟʘʠʤʥʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʨʷʤʳʭ, 

ʚʳʯʝʨʯʠʚʘʥʠʝ ʫʛʣʦʚ ʠ ʜʨ. ʇʝʨʝʜ ʨʘʙʦʪʦʡ ʥʫʞʥʦ ʧʨʦʚʝʨʠʪʴ ʫʛʦʣʴʥʠʢʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʣʦʞʠʪʴ 

ʫʛʦʣʴʥʠʢ ʦʜʥʠʤ ʢʘʪʝʪʦʤ ʥʘ ʣʠʥʝʡʢʫ ʠʣʠ ʨʝʡʩʰʠʥʫ ʠ ʧʨʦʚʝʩʪʠ ʦʩʪʨʦ ʟʘʪʦʯʝʥʥʳʤ ʢʘʨʘʥʜʘʰʦʤ ʧʦ 

ʜʨʫʛʦʤʫ ʢʘʪʝʪʫ ʧʨʷʤʫʶ ʣʠʥʠʶ. ɿʘʪʝʤ ʧʦʚʝʨʥʫʪʴ ʫʛʦʣʴʥʠʢ ʥʘ 180Á ʠ ʩʥʦʚʘ ʧʨʦʚʝʩʪʠ ʣʠʥʠʶ. ɽʩʣʠ ʦʙʝ 

ʣʠʥʠʠ ʩʦʚʧʘʜʫʪ ð ʪʨʝʫʛʦʣʴʥʠʢ ʪʦʯʥʳʡ. ʈʘʟʤʝʨʳ ʫʛʦʣʴʥʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɻʆʉʊ 5094ð74. 

ʃʠʥʝʡʢʠ. ʃʠʥʝʡʢʘ ʩʣʫʞʠʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʪʨʝʟʢʦʚ ʧʨʷʤʳʭ ʣʠʥʠʡ. ʄʝʨʠʪʝʣʴʥʘʷ ʣʠʥʝʡʢʘ ʩʦ 

ʰʢʘʣʦʡ ʩ ʤʠʣʣʠʤʝʪʨʦʚʳʤʠ ʜʝʣʝʥʠʷʤʠ ʠ ʩʦ ʩʢʦʰʝʥʥʳʤʠ ʢʨʘʷʤʠ ʧʦʟʚʦʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ-

ʤʝʨʷʪʴ ʠ ʦʪʢʣʘʜʳʚʘʪʴ ʥʘ ʯʝʨʪʝʞʘʭ ʦʪʨʝʟʢʠ ʧʨʷʤʳʭ. ʄʝʨʠʪʝʣʴʥʘʷ ʣʠʥʝʡʢʘ ʜʣʷ ʚʳʯʝʨʯʠʚʘʥʠʷ ʧʨʷʤʳʭ 

ʣʠʥʠʡ ʤʘʣʦ ʧʨʠʛʦʜʥʘ. ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʰʢʘʣ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʘʩʰʪʘʙʘʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʝʨʝʩʯʝʪʦʚ ʠʟʤʝʨʷʪʴ ʠ ʩʪʨʦʠʪʴ ʦʪʨʝʟʢʠ ʧʨʷʤʳʭ ʚ ʤʘʩʰʪʘʙʘʭ, 

ʦʙʦʟʥʘʯʝʥʥʳʭ ʥʘ ʣʠʥʝʡʢʝ. 

ʈʝʡʩʰʠʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʣʠʥʥʦʡ ʣʠʥʝʡʢʠ ʠ ʧʣʘʥʢʠ ʥʘ ʢʦʥʮʝ ʣʠʥʝʡʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦʜ 

ʧʨʷʤʳʤ ʫʛʣʦʤ (ʚ ʚʠʜʝ ʙʫʢʚʳ ʊ). ʇʣʘʥʢʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ, ʦʜʥʘ ʯʘʩʪʴ ʟʘʢʨʝʧʣʝʥʘ ʥʝʧʦʜʚʠʞʥʦ, ʘ 

ʜʨʫʛʘʷ ð ʚʨʘʱʘʝʪʩʷ ʥʘ ʰʘʨʥʠʨʝ ʠ ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʦʜ ʣʶʙʳʤ ʫʛʣʦʤ ʚʠʥʪʦʤ ʩ ʛʘʡʢʦʡ. ʇʦʜʚʠʞʥʫʶ 
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ʯʘʩʪʴ ʧʣʘʥʢʠ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚ ʨʘʟʣʠʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡ ʧʦʜ 

ʫʛʣʦʤ ʢ ʨʘʤʢʝ ʯʝʨʪʝʞʘ. 

ʇʨʠ ʧʦʤʦʱʠ ʫʛʦʣʴʥʠʢʦʚ ʠ ʨʝʡʩʰʠʥʳ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʘʨʘʣʣʝʣʴʥʳʝ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ 

ʣʠʥʠʠ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʃʝʢʘʣʦ. ʃʝʢʘʣʘʤʠ ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʣʘʚʥʳʭ ʢʨʠʚʳʭ ʣʠʥʠʡ, ʢʦʛʜʘ ʵʪʠ ʣʠʥʠʠ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ ʮʠʨʢʫʣʝʤ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʧʝʨʝʤʝʥʥʳʡ ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ. ɼʣʷ ʨʘʙʦʪʳ 

ʞʝʣʘʪʝʣʴʥʦ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʣʝʢʘʣ ʨʘʟʥʦʡ ʢʨʠʚʠʟʥʳ. 

ɻʦʪʦʚʘʣʴʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʯʝʨʪʝʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʬʫʪʣʷʨʝ. ɻʦʪʦʚʘʣʴʥʠ ʨʘʟʣʠ-

ʯʘʶʪ ʧʦ ʥʦʤʝʨʘʤ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʣʠʯʝʩʪʚʫ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʣʦʞʝʥʥʳʭ ʚ ʛʦʪʦʚʘʣʴʥʶ. 

ʅʘʠʙʦʣʝʝ ʫʧʦʪʨʝʙʠʪʝʣʴʥʳ ʩʣʝʜʫʶʱʠʝ ʯʝʨʪʝʞʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ: ʮʠʨʢʫʣʴ ʢʨʫʛʦʚʦʡ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʳʯʝʨʯʠʚʘʥʠʷ ʦʢʨʫʞʥʦʩʪʝʡ. ɺ ʦʜʥʫ ʥʦʞʢʫ ʮʠʨʢʫʣʷ ʚʩʪʘʚʣʷʶʪ ʠʛʣʫ, ʘ ʚ ʜʨʫʛʫʶ ð 

ʢʘʨʘʥʜʘʰʥʫʶ ʚʩʪʘʚʢʫ, ʢʨʫʛʦʚʦʝ ʧʝʨʦ ð ʨʝʡʩʬʝʜʝʨ ʜʣʷ ʨʘʙʦʪʳ ʪʫʰʴʶ, ʫʜʣʠʥʠʪʝʣʴ; ʢʨʦʥʮʠʨʢʫʣʴ 

ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʚʳʯʝʨʯʠʚʘʥʠʷ ʦʢʨʫʞʥʦʩʪʝʡ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ; ʮʠʨʢʫʣʴ ʨʘʟʤʝʪʦʯʥʳʡ 

(ʠʟʤʝʨʠʪʝʣʴ) ʩʣʫʞʠʪ ʜʣʷ ʦʪʢʣʘʜʳʚʘʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʥʘ ʯʝʨʪʝʞʝ; ʢʨʦʥʮʠʨʢʫʣʴ ʨʘʟʤʝʪʦʯʥʳʡ 

ʩʣʫʞʠʪ ʜʣʷ ʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ (0,3ð40 ʤʤ) ʠʣʠ ʜʣʷ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʦʪʢʣʘʜʳʚʘʥʠʷ ʤʘʣʳʭ ʦʪʨʝʟʢʦʚ 

ʧʨʷʤʳʭ; ʯʝʨʪʝʞʥʳʡ ʧʨʠʙʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʷʤʳʭ ʣʠʥʠʡ ʚ 

ʢʘʢʦʤ ʫʛʦʜʥʦ ʤʝʩʪʝ ʧʣʦʱʘʜʠ ʯʝʨʪʝʞʥʦʡ ʜʦʩʢʠ ʠ ʧʦʜ ʣʶʙʳʤ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ. ʏʝʨʪʝʞʥʳʡ ʧʨʠʙʦʨ 

ʩʦʩʪʦʠʪ ʠʟ ʩʠʩʪʝʤʳ ʨʳʯʘʛʦʚ, ʧʦʚʦʨʦʪʥʦʡ ʛʦʣʦʚʢʠ ʩʦ ʰʢʘʣʦʡ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʧʦʚʦʨʦʪʘ ʣʠʥʝʝʢ ʥʘ 

ʥʫʞʥʳʡ ʫʛʦʣ. ʉʘʤʠ ʣʠʥʝʡʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʇʦʣʴʟʦʚʘʥʠʝ ʯʝʨʪʝʞʥʳʤ 

ʧʨʠʙʦʨʦʤ ʫʩʢʦʨʷʝʪ ʠ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʯʝʨʯʝʥʠʷ. 

ʆʈɻɸʅʀɿɸʎʀʗ ʈɸɹʆʏɽɻʆ ʄɽʉʊɸ. 

ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠ ʧʦʨʷʜʦʢðʟʘʣʦʛ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ 

ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʧʨʦʪʝʨʝʪʴ ʤʷʛʢʦʡ ʨʝʟʠʥʢʦʡ ʫʛʦʣʴʥʠʢʠ ʠ ʨʝʡʩʰʠʥʫ. ʏʝʨʪʝʞʥʫʶ ʜʦʩʢʫ ʩʣʝʜʫʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʩ ʥʘʢʣʦʥʦʤ ʜʦ 15Á. ʉʚʝʪ ʜʦʣʞʝʥ ʧʘʜʘʪʴ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ. ʅʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ð ʥʠʯʝʛʦ ʣʠʰʥʝʛʦ. ʆʩʪʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʜʩʦʙʥʫʶ 

ʣʠʪʝʨʘʪʫʨʫ ʠ ʜʨʫʛʠʝ ʨʘʩʢʣʘʜʳʚʘʶʪ ʥʘ ʩʪʦʣʝ ʩʧʨʘʚʘ ʦʪ ʯʝʨʪʝʞʥʦʡ ʜʦʩʢʠ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ 

ʧʨʦʚʝʨʷʶʪ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. ʉʦʩʪʦʷʥʠʝ ʯʝʨʪʝʞʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʯʝʨʪʝʞʝʡ. ʀʥʩʪʨʫʤʝʥʪʳ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʚ ʩʫʭʦʤ ʤʝʩʪʝ, ʦʙʝʨʝʛʘʪʴ 

ʠʭ ʦʪ ʧʘʜʝʥʠʷ ʠ ʫʜʘʨʦʚ. ʂʨʦʤʢʠ ʜʝʨʝʚʷʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʜʦ ʙʝʨʝʯʴ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʧʦʨʝʟʦʚ. 

ʅʝʣʴʟʷ ʥʦʞʦʤ ʠʣʠ ʙʨʠʪʚʦʡ ʦʙʨʝʟʘʪʴ ʙʫʤʘʛʫ ʧʦ ʜʝʨʝʚʷʥʥʦʡ ʣʠʥʝʡʢʝ ʠʣʠ ʥʘ ʯʝʨʪʝʞʥʦʡ ʜʦʩʢʝ. 

ʆʙʨʝʟʘʡʪʝ ʙʫʤʘʛʫ ʧʦ ʞʝʣʝʟʥʦʡ ʣʠʥʝʡʢʝ ʢʦʥʯʠʢʦʤ ʣʝʟʚʠʷ ʙʨʠʪʚʳ, ʧʨʦʜʝʪʳʤ ʩʢʚʦʟʴ ʩʧʠʯʢʫ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʜʝʨʝʚʷʥʥʳʝ ʠ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʣʝʜʫʝʪ ʧʨʦʪʝʨʝʪʴ ʯʠʩʪʦʡ 

ʪʨʷʧʢʦʡ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ʧʨʦʚʦʜʠʪʝ ʩʥʠʟʫ ʚʚʝʨʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ð ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʧʦ ʚʝʨʭʥʝʡ 

ʢʨʦʤʢʝ ʣʠʥʝʡʢʠ ʨʝʡʩʰʠʥʳ, ʥʘʢʣʦʥʥʳʝ ð ʩʥʠʟʫ ʩʣʝʚʘ ʚʚʝʨʭ ʥʘʧʨʘʚʦ. 

ɿʘʪʘʯʠʚʘʪʴ ʢʘʨʘʥʜʘʰ ʩʣʝʜʫʝʪ ʩ ʢʦʥʮʘ, ʥʝ ʠʤʝʶʱʝʛʦ ʬʘʙʨʠʯʥʦʡ ʤʘʨʢʠ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 

ʟʥʘʪʴ ʪʚʝʨʜʦʩʪʴ ʛʨʘʬʠʪʘ. ɺʳʧʦʣʥʠʚ ʯʝʨʪʝʞ, ʫʜʘʣʠʪʝ ʣʠʰʥʠʝ ʣʠʥʠʠ ʠ 

ʧʦʤʘʨʢʠ, ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʙʚʝʜʠʪʝ ʝʛʦ ʢʘʨʘʥʜʘʰʦʤ ʤʘʨʢʠ 

ʄ ʠʣʠ ʊʄ. ɻʨʘʬʳ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʟʘʧʦʣʥʷʶʪ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ. 

ʏʝʨʪʝʞ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ɽʉʂɼ 

ʯʝʪʢʦ ʠ ʘʢʢʫʨʘʪʥʦ. ʅʘʜʧʠʩʠ ʥʘ ʯʝʨʪʝʞʘʭ ʚʳʧʦʣʥʷʶʪ ʪʦʣʴʢʦ ʯʝʨʪʝʞʥʳʤ 

ʰʨʠʬʪʦʤ. 

ʏʝʨʪʝʞʠ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪ ʥʘ ʯʝʨʪʝʞʥʦʡ ʙʫʤʘʛʝ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʨʘʟʤʝʨʳ ʬʦʨʤʘʪʦʚ ʣʠʩʪʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ɻʆʉʊ 2.301ð60 ʠ 

ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʨʘʟʤʝʨʳ ʩʪʦʨʦʥ:  

ʆʙʦʟʥʘʯʝʥʠʝ 

ʬʦʨʤʘʪʘ 

ʈʘʟʤʝʨʳ     

ʩʪʦʨʦʥ 

ʣʠʩʪʘ, ʤʤ 

ɸʆ 841 ʭ 1189 

ɸ1 594 ʭ 841 

ɸ2 420 ʭ 594 

ɸɿ 297 ʭ 420 

ɸ4 210 ʭ 297 
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ʂʆʅʊʈʆʃʔʅɸʗ ʈɸɹʆʊɸ I  

 

ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ I ʥʘʧʦʣʥʷʝʪʩʷ ʥʘ ʰʝʩʪʠ ʣʠʩʪʘʭ ʯʝʨʪʝʞʥʦʡ ʙʫʤʘʛʠ ʢʘʨʘʥʜʘʰʦʤ. ʇʷʪʴ 

ʣʠʩʪʦʚ ʬʦʨʤʘʪʘ ɸ3 (297 ʭ 420) ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʚʘʨʠʘʥʪʘʤ ʟʘʜʘʥʠʷ. ʇʝʨʝʯʝʥʴ, ʣʠʩʪʦʚ: 

ʃʠʩʪ I ï 1 çʐʨʠʬʪʳ ʠ ʣʠʥʠʠè (ʬʦʨʤʘʪ ɸ3) 

ʃʠʩʪ I ï 2 çʂʦʥʪʫʨ ʜʝʪʘʣʠ ʠ ʣʝʢʘʣʴʥʘʷ ʢʨʠʚʘʷè (ʬʦʨʤʘʪ ɸ3). 

ʃʠʩʪ I ï 3 çʇʨʦʝʢʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʣè (ʬʦʨʤʘʪ ɸ3) 

ʃʠʩʪ I ï 4 çʇʨʦʝʢʮʠʠ ʤʦʜʝʣʝʡè  (ʬʦʨʤʘʪ ɸ3). 

ʃʠʩʪ I -  5 çʇʦʩʪʨʦʝʥʠʝ ʪʨʝʪʴʝʛʦ ʚʠʜʘ ʧʦ ʜʚʫʤ ʜʘʥʥʳʤè (ʬʦʨʤʘʪ ɸ3). 

ʃʠʩʪʳ ʦʬʦʨʤʣʷʶʪ ʨʘʤʢʦʡ ʠ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʴʶ. ʆʩʥʦʚʥʫʶ ʥʘʜʧʠʩʴ ʥʘ ʯʝʨʪʝʞʘʭ ʥʫʞʥʦ 

ʚʳʧʦʣʥʷʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩ. 1. ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʥʘ ʣʠʩʪʘʭ 

ʬʦʨʤʘʪʦʚ ɸ3 ʠ ɸ4, ʥʘ ʣʠʩʪʝ ʬʦʨʤʘʪʘ ɸ4 ʪʦʣʴʢʦ ʚʜʦʣʴ ʢʦʨʦʪʢʦʡ ʩʪʦʨʦʥʳ, ʘ ʥʘ ʜʨʫʛʠʭ ʬʦʨʤʘʪʘʭ ʚ 

ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʚʜʦʣʴ ʢʦʨʦʪʢʦʡ ʠʣʠ ʜʣʠʥʥʦʡ ʩʪʦʨʦʥʳ. 

ʂ ʚʳʧʦʣʥʝʥʠʶ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʪʝʤ ʧʨʦʛʨʘʤʤʳ. 

ʈʘʙʦʪʘʪʴ ʥʘʜ ʚʳʧʦʣʥʝʥʠʝʤ ʣʠʩʪʦʚ ʥʫʞʥʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʩʥʘʯʘʣʘ ʦʟʥʘʢʦʤʠʪʴʩʷ 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʦʙʨʘʟʮʦʤ ʣʠʩʪʘ, ʥʘʡʪʠ ʩʚʦʡ ʚʘʨʠʘʥʪ; ʠʟʫʯʠʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʣʠʩʪʫ, 

ʚʳʧʦʣʥʠʪʴ ʫʧʨʘʞʥʝʥʠʷ ʠ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʩʘʤʦʧʨʦʚʝʨʢʠ ʧʦ ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ. ɿʘʪʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ 

ʚʳʯʝʨʯʠʚʘʥʠʶ ʣʠʩʪʘ. 

ʃʀʉʊ I ï 1 

 

ʉʦʜʝʨʞʘʥʠʝ ʣʠʩʪʘ. ʅʘ ʣʠʩʪʝ I ð 1 ʚʳʧʦʣʥʷʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʰʨʠʬʪʦʤ ʨʘʟʤʝʨʘ 10 ʙʫʢʚʳ 

ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʠ ʮʠʬʨʳ, ʪʝʢʩʪ ð ʰʨʠʬʪʦʤ ʨʘʟʤʝʨʘ 5, ʣʠʥʠʠ ʯʝʨʪʝʞʘ ʠ ʢʦʥʪʫʨ ʜʝʪʘʣʠ. 

ʎʝʣʴ ʟʘʜʘʥʠʷ: ʥʘʫʯʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦ, ʧʠʩʘʪʴ ʩʪʘʥʜʘʨʪʥʳʤ ʰʨʠʬʪʦʤ, ʠʟʫʯʠʪʴ ɻʆʉʊ 2.304ð81, 

ʨʘʟʤʝʨʳ ʩʪʘʥʜʘʨʪʥʳʭ ʬʦʨʤʘʪʦʚ ʠ ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ   ʯʝʨʪʝʞʝʡ   ʨʘʤʢʘʤʠ   ʠ   ʦʩʥʦʚʥʳʤʠ   

ʥʘʜʧʠʩʷʤʠ.   ʀʟʫʯʠʪ ɹ  ʪʠʧʳ  ʣʠʥʠʡ   ɻʆʉʊ  2.303ð68.  ʇʨʠʦʙʨʝʩʪʠ  ʥʘʚʳʢʠ  ʧʨʦʩʪʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʃʠʥʠʠ ʯʝʨʪʝʞʘ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ɻʆʉʊ 2.303ð68. ʊʠʧ ʣʠʥʠʠ ʠ ʪʦʣʱʠʥʳ ʚʳʙʠʨʘʶʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʣʠʥʠʠ. ʊʦʣʱʠʥʫ ʦʩʥʦʚʥʦʡ ʩʧʣʦʰʥʦʡ ʣʠʥʠʠ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʚ ʧʨʝʜʝʣʘʭ 

0,5...1,4 ʤʤ. ʅʘ ʫʯʝʙʥʳʭ ʯʝʨʪʝʞʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʦʣʱʠʥʫ (S) ʦʩʥʦʚʥʦʡ ʩʧʣʦʰʥʦʡ ʣʠʥʠʠ ʧʨʠʥʠʤʘʪʴ 

ʨʘʚʥʦʡ 0,8...1 ʤʤ.  

ʈʠʩʫʥʦʢ 1 ï ʆʙʨʘʟʝʮ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ: 
 

1- ʥʘʠʤʝʥʦʚʘʥʠʝ ʯʝʨʪʝʞʘ; 2 ï ʦʙʦʟʥʘʯʝʥʠʝ ʯʝʨʪʝʞʘ; 3 ï ʦʙʦʟʥʘʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ; 4 ï ʣʠʪʝʨʘ; 5 ï ʤʘʩʩʘ; 6 ï ʤʘʩʰʪʘʙ; 7 

ï ʥʦʤʝʨ ʣʠʩʪʘ; 8 ï ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ; 9 ï ʰʠʬʨ ʩʧʝʮʠʘʣʴʥʦʩʪʠ  ʠ ʥʦʤʝʨ ʛʨʫʧʧʳ; 10 ï ʠʩʧʦʣʥʠʪʝʣʴ; 11 ï ʬʘʤʠʣʠʷ 

ʠʩʧʦʣʥʠʪʝʣʷ; 12 ï ʧʦʜʧʠʩʴ; 13 ï ʜʘʪʘ. ɻʨʘʬʳ 14, 15, 16, 17, ʠ 18 ʚ ʫʯʝʙʥʳʭ ʯʝʨʪʝʞʘʭ ʥʝ ʟʘʧʦʣʥʷʶʪʩʷ. 
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ʃʀʉʊ  I ð 1 

ʊʦʣʱʠʥʘ ʣʠʥʠʡ ʦʜʥʦʛʦ ʪʠʧʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʠʥʘʢʦʚʘ ʜʣʷ ʚʩʝʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʜʘʥʥʦʤ 

ʯʝʨʪʝʞʝ. ʅʘʜʧʠʩʠ ʥʘ ʯʝʨʪʝʞʘʭ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʫ ʥʘ ʰʨʠʬʪ. ʏʪʦʙʳ ʥʘʫʯʠʪʴʩʷ 

ʧʨʘʚʠʣʴʥʦ ʧʠʩʘʪʴ ʩʪʘʥʜʘʨʪʥʳʤ ʰʨʠʬʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ɻʆʉʊ 2.304ð81. 

ɻʆʉʊʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʪʠʧʘ ʰʨʠʬʪʘ: ʪʠʧ ɸ ʠ ʪʠʧ ɹ, ʩ ʥʘʢʣʦʥʦʤ ʠ ʙʝʟ ʥʘʢʣʦʥʘ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʟʤʝʨʳ ʰʨʠʬʪʘ: 1,8; 2,5; 3,5; 5; 7; 10; 14; 20 (ʨʘʟʤʝʨ 1,8 ʜʦʧʫʩʢʘʝʪʩʷ 

ʪʦʣʴʢʦ ʜʣʷ ʪʠʧʘ ɹ). 

ʈʘʟʤʝʨ ʰʨʠʬʪʘ h ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʪʦʡ ʧʨʦʧʠʩʥʳʭ ʙʫʢʚ ʚ ʤʠʣʣʠʤʝʪʨʘʭ. ɺʳʩʦʪʘ ʧʨʦʧʠʩʥʳʭ 

ʙʫʢʚ ʠʟʤʝʨʷʝʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʥʦʚʘʥʠʶ ʩʪʨʦʢʠ.  

ɺʳʩʦʪʘ ʩʪʨʦʯʥʳʭ ʙʫʢʚ ʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʦʪʥʦʰʝʥʠʷ ʠʭ ʚʳʩʦʪʳ (ʙʝʟ ʦʪʨʦʩʪʢʦʚ) ʢ ʨʘʟʤʝʨʫ 

ʰʨʠʬʪʘ h, ʥʘʧʨʠʤʝʨ ʜʣʷ ʰʨʠʬʪʘ ʪʠʧʘ ɸ ʚʳʩʦʪʘ  hC
14

10
= , ʘ ʜʣʷ ʰʨʠʬʪʘ ʪʠʧʘ ɹ ʚʳʩʦʪʘ  hC

10

7
= . 

ʐʠʨʠʥʘ ʙʫʢʚʳ g ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʤʝʨʫ ʰʨʠʬʪʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʰʨʠʬʪʘ ʪʠʧʘ  

ɸ  ʨʘʟʤʝʨ  hg
2

1
= ,  ʘ  ʜʣʷ  ʪʠʧʘ   ɹ  ʨʘʟʤʝʨ hg

10

6
= , ʠʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʣʱʠʥʝ ʣʠʥʠʠ ʰʨʠʬʪʘ d, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʰʨʠʬʪʘ ʪʠʧʘ ɸ ʰʠʨʠʥʘ ʙʫʢʚʳ ʨʘʚʥʘ 7d (ʜʣʷ ʰʠʨʦʢʠʭ ʙʫʢʚ 9d), ʘ ʜʣʷ ʰʨʠʬʪʘ ʪʠʧʘ ɹ 

ʰʠʨʠʥʘ ʙʫʢʚʳ ʨʘʚʥʘ 6d (ʜʣʠ ʰʠʨʦʢʠʭ ʙʫʢʚ 8d). 

ʊʦʣʱʠʥʘ ʣʠʥʠʠ d ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʚʳʩʦʪʳ ʰʨʠʬʪʘ: ʜʣʷ ʪʠʧʘ ɸ ʨʘʟʤʝʨ 

hd
14

1
= ; ʜʣʷ ʪʠʧʘ  ɹ ʨʘʟʤʝʨ hd

10

1
= . 

ɼʣʷ ʦʩʚʦʝʥʠʷ ʥʘʧʠʩʘʥʠʷ ʰʨʠʬʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ  ʠʩʧʦʣʴʟʦʚʘʪʴ  ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ  ʩʝʪʢʫ. 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ 

ʊʠʧ ɸ 

(ʩ ʥʘʢʣʦʥʦʤ ʠ 

ʙʝʟ ʥʘʢʣʦʥʘ) 

ʊʠʧ ɹ 

(ʩ ʥʘʢʣʦʥʦʤ ʠ 

ʙʝʟ ʥʘʢʣʦʥʘ) 

ɺʳʩʦʪʘ   ʨʘʟʙʠʚʘʝʪʩʷ   ʥʘ  14 ʯʘʩʪʝʡ 10 ʏʘʩʪʝʡ 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ   ʧʨʦʚʦʜʷʪʩʷ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ  
1 / 14  h 1/10 h 

 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʜʧʠʩʝʡ ʥʘ ʯʝʨʪʝʞʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʰʨʠʬʪ ʪʠʧʘ ɹ ʩ ʥʘʢʣʦʥʦʤ 75Á. ɺ ʪʘʙʣ. 1 

ʧʨʠʚʝʜʝʥʳ ʧʘʨʘʤʝʪʨʳ ʵʪʦʛʦ ʰʨʠʬʪʘ. ʆʙʨʘʟʝʮ, ʙʫʢʚ ʠ ʮʠʬʨ ʰʨʠʬʪʘ ʪʠʧʘ ɹ ʜʘʥ ʥʘ ʨʠʩ. 3, ʥʘ ʨʠʩ. 4 

ʧʦʢʘʟʘʥʦ ʧʦʩʪʨʦʝʥʠʝ ʟʥʘʢʦʚ. 

ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʥʘ ʣʠʩʪʝ 
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ʈʠʩʫʥʦʢ 3 ï ʐʨʠʬʪ ʪʠʧʘ ɹ ʩ ʥʘʢʣʦʥʦʤ 
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ʊʘʙʣʠʮʘ 1 - ʇʘʨʘʤʝʪʨʳ ʰʨʠʬʪʘ ʪʠʧʘ ɹ 

ʇʘʨʘʤʝʪʨʳ ʰʨʠʬʪʘ 
ʆʙʦʟʥʘ

-ʯʝʥʠʝ 
ʈʘʟʤʝʨʳ, ʤʤ 

ʈʘʟʤʝʨ ʰʨʠʬʪʘ ï ʚʳʩʦʪʘ ʧʨʦʧʠʩʥʳʭ ʙʫʢʚ h 2,5 3,5 5 7 10 14 20 

ɺʳʩʦʪʘ ʩʪʨʦʯʥʳʭ ʙʫʢʚ c 1,8 2,5 3,5 5,0 7,0 10,0 14,0 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʫʢʚʘʤʠ a 0,5 0,7 1,0 1,4 2,0 2,8 4,0 

ʄʠʥʠʤʘʣʴʥʳʡ ʰʘʛ ʩʪʨʦʢ b 4,3 6,0 8,5 12,0 17,0 24,0 34,0 

ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʣʦʚʘʤʠ e 1,5 2,1 3,0 4,2 6,0 8,4 12,0 

ʊʦʣʱʠʥʘ ʣʠʥʠʠ ʰʨʠʬʪʘ d 0,25 0,35 0,5 0,7 1,0 1,4 2,0 

 

ʊʘʙʣʠʮʘ 2 - ʐʠʨʠʥʘ ʙʫʢʚ ʠ ʮʠʬʨ ʰʨʠʬʪʘ ʪʠʧʘ ɹ 

ɹʫʢʚʳ ʠ ʮʠʬʨʳ ʆʪʥʦʩʠ-

ʪʝʣʴʥʳʡ 

ʨʘʟʤʝʨ 

ʈʘʟʤʝʨ ʰʨʠʬʪʘ,ʤʤ 

3,5 5 7 10 14 

ʇʨʦʧʠʩʥʳʝ 

ʙʫʢʚʳ: 
ɽ, ɻ, ɿ, ʉ 5/10 h 1,75 2,5 3,5 5,0 7,0 

ɹ, ɺ, ʀ, ʁ, ʂ, ʃ, ʅ, ʆ, ʇ, ʈ, ʊ, ʋ, 

ʎ, ʏ, ʔ, ʕ,ʗ,ʒ 
6/10 h 2,1 3,0 4,2 6,0 8,5 

ɸ, ɼ, ʄ, ʍ, ʓ, ʖ 7/10 h 2,5 3,5 5,0 7,0 10,0 

ɾ, ʌ, ʐ, ʑ 8/10 h 2,8 4,0 5,6 8,0 11,2 

ʉʪʨʦʯʥʳʝ 

ʙʫʢʚʳ: 
ʩ, ʟ 4/10 h 1,4 2,0 2,8 4,0 5,6 

ʘ, ʙ, ʚ, ʛ, ʜ, ʝ, ʠ, ʡ, ʢ, ʣ, ʥ, ʦ, ʧ, ʨ, ʫ, 

ʭ, ʯ, ʮ, ʴ, ʵ, ʷ 
5/10 h 1,75 2,5 3,5 5,0 7,0 

ʤ, ʲ, ʳ, ʶ 6/10 h 2,5 3,5 5,0 7,0 10,0 

ʞ, ʪ, ʬ, ʰ, ʱ 7/10 h 2,8 4,0 5,6 8,0 11,2 

ʎʠʬʨʳ: 1 4/10 h 1,4 2,0 2,8 4,0 5,6 

2,3,5,6,7,8,9,0 5/10 h 1,75 2,5 3,5 5,0 7,0 

4 6/10 h 2,1 3,0 4,2 6,0 8,4 

 

ʈʠʩʫʥʦʢ 4 ï ɿʥʘʢʠ: 

1 ï ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʨʘʚʝʥ; 2 ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ; 3 ï ʤʝʥʴʰʝ; 4 ï ʙʦʣʴʰʝ; 5 ï ʧʣʶʩ; 6 ï ʤʠʥʫʩ; 7 ï 

ʧʣʶʩ-ʤʠʥʫʩ; 8, 9 ï ʫʤʥʦʞʝʥʠʝ; 10 ï ʜʝʣʝʥʠʝ; 11 ï ʧʨʦʮʝʥʪ; 12 ï ʛʨʘʜʫʩ; 13 ï ʤʠʥʫʪʘ; 14 ï ʩʝʢʫʥʜʘ; 15 ï 

ʢʚʘʜʨʘʪ; 16 ï ʜʫʛʘ; 17 ï ʜʠʘʤʝʪʨ; 18 ï ʨʘʚʝʥʩʪʚʦ; 19 ï ʨʘʜʠʢʘʣ; 20 ï ʠʥʪʝʛʨʘʣ; 21 ï ʙʝʩʢʦʥʝʯʥʦʩʪʴ; 22 

ï ʢʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ; 23 ï ʢʨʫʛʣʳʝ ʩʢʦʙʢʠ; 24 ïʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ; 25 ï ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ. 

 

 


