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(ɾʈʌʍʆ, ʊ. 84, ʚʳʧ. ˉ 1) 

ʇʨʦʜʦʣʞʝʥʠʝ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ ɾʈʌʍʆ 

ʈʋʉʉʂʆɻʆ  ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʆɻʆ  ʆɹʑɽʉʊɺɸ, 

ʚʦʟʦʙʥʦʚʠʚʰʠʭ ʩʚʦʶ ʦʙʱʝʩʪʚʝʥʥʫʶ, ʥʘʫʯʥʫʶ 

ʠ ʠʟʜʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʈʦʩʩʠʠ 

16 ʘʧʨʝʣʷ 1991 ʛ. 

            ʇʫʙʣʠʢʫʝʪ: 

 ʥʘʠʙʦʣʝʝ  ʘʢʪʫʘʣʴʥʳʝ,   ʧʦʣʝʟʥʳʝ,   ʦʨʠʛʠʥʘʣʴʥʳʝ   ʨʘʙʦʪʳ 
ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ; 

 ʧʠʩʴʤʘ ʯʠʪʘʪʝʣʝʡ ʠ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ, ʧʨʦʛʨʘʤʤʳ ʠ ʤʝʪʦʜʠʢʠ, 
ʨʝʢʣʘʤʫ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʘʥʘʣʠʟ, ʦʙʟʦʨ, 

ʧʨʦʛʥʦʟ; 

 ʵʥʝʨʛʝʪʠʢʘ, ʵʢʦʣʦʛʠʷ, ʦʭʨʘʥʘ ʟʜʦʨʦʚʴʷ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʝʭʥʠʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʵʢʦʥʦʤʠʢʘ, ʥʘʫʢʘ. 

 

ʅʝ ʯʠʥʳ ʠ ʟʚʘʥʠʷ, ʥʠ ʚʦʟʨʘʩʪ ʠ ʧʨʦʬʝʩʩʠʷ ʘʚʪʦʨʦʚ, 

ʘ ʩʪʝʧʝʥʴ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʦʣʴʟʳ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠʭ ʤʳʩʣʠ ï 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ʦʪʙʦʨʘ ʨʘʙʦʪ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ 
 

ʇʨʠʦʨʠʪʝʪʥʘʷ ʟʘʱʠʪʘ ʚʩʝʭ ʧʫʙʣʠʢʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʚʩʝʭ, ʢʦʤʫ ʥʝ ʙʝʟʨʘʟʣʠʯʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʟʝʤʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʪʦ 

ʠ ʝɦʪ ʢʦʥʢʨʝʪʥʦʝ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʩʚʦʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 
 
 

ɼɽɺʀɿ  ɾʋʈʅɸʃɸ: 
 

ç EXPERIMENTIA  EST  OPTIMA  RERUM  MAGISTRA è 
 

ç ʇʨʘʢʪʠʢʘ ï ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʤʳʩʣʠ ʥʘʩʪʘʚʥʠʮʘ è 

                                                                                      ʜʘ ɺʠʥʯʠ 
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ʌʆʅɼ çʃɸʋʈɽɸʊʓ ʇʈɽʄʀʀ ʈʋʉʉʂʆɻʆ 
ʌʀɿʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸè 

 
ʂʦʤʠʩʩʠʷ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʧʦ 

ʧʨʠʩʫʞʜʝʥʠʶ ʧʦʯʸʪʥʦʛʦ ʟʚʘʥʠʷ çʃʘʫʨʝʘʪ ʇʨʝʤʠʠ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘè ʥʘ ʩʚʦʸʤ ʟʘʩʝʜʘʥʠʠ 30 ʜʝʢʘʙʨʷ 2011 

ʛʦʜʘ, ʄʦʩʢʚʘ, ʧʨʠʥʷʣʘ ʈʝʰʝʥʠʝ ʧʨʠʩʚʦʠʪʴ ʵʪʦ ʧʦʯʸʪʥʦʝ 

ʟʚʘʥʠʝ ʥʠʞʝ ʧʦʠʤʝʥʦʚʘʥʥʳʤ ʛʨʘʞʜʘʥʘʤ. 

 

1. ɹʫʪʫʩʦʚʫ ʂʠʨʠʣʣʫ ʇʘʚʣʦʚʠʯʫ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

ï ʟʘ ʤʥʦʛʦʣʝʪʥʶʶ ʧʣʦʜʦʪʚʦʨʥʫʶ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʦʙʣʘʩʪʠ ʘʩʪʨʦʥʦʤʠʠ (çʉʚʦʡʩʪʚʘ ʩʠʤʤʝʪʨʠʠ ʠ ʜʠʩʢʨʝʪʥʦʩʪʠ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳè, çʉʪʨʫʢʪʫʨʥʘʷ ʜʠʘʛʨʘʤʤʘè, çʈʝʟʦʥʘʥʩ 

ʚʦʣʥ ʙʠʝʥʠʡè, çɺʦʣʥʦʚʘʷ ʢʦʩʤʦʛʦʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳè, 

çɿʘʢʦʥ ʜʫʙʣʝʪʥʦʩʪʠè, ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ (çʅʦʚʘʷ ʠʥʚʘʨʠʘʥʪʘ, 

ʝʜʠʥʘʷ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤè), ʚ 

ʦʙʣʘʩʪʠ ʛʝʦʬʠʟʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ (çɿʦʣʦʪʘʷ ʤʘʪʝʤʘʪʠʢʘè, 

çɿʦʣʦʪʳʝ ʣʦʛʘʨʠʬʤʳè, çɿʦʣʦʪʳʝ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢ-

ʮʠʠè), ʟʘ ʧʨʝʜʩʢʘʟʘʥʠʝ ʥʘʣʠʯʠʷ 10 ʥʝʠʟʚʝʩʪʥʳʭ ʩʧʫʪʥʠʢʦʚ 

ʋʨʘʥʘ, ʧʦʜʪʚʝʨʞʜʸʥʥʦʝ ʚʧʦʩʣʝʜʩʪʚʠʝ ʘʤʝʨʠʢʘʥʩʢʦʡ ʤʝʞʧʣʘ-

ʥʝʪʥʦʡ ʩʪʘʥʮʠʝʡ ʚ 1987 ʛ. ʠ ʥʦʚʳʤʠ ʦʪʢʨʳʪʠʷʤʠ ʚ 1997ʛ. 

 

2. ʀʚʘʥʦʚʫ ɸʥʛʝʣʫ ɸʪʘʥʘʩʦʚʠʯʫ (ʛ. ʈʫʩʝ, ɹʦʣʛʘʨʠʷ) ï 

ʟʘ ʩʦʟʜʘʥʠʝ ʦʩʥʦʚ çɺʝʨʩʘʣʴʥʦʡ ʬʠʟʠʢʠè, ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ 

(ʆʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ ɺʝʣʠʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ, 2011) 

 

3. ʃʝʥʸʚʫ ʅʠʢʦʣʘʶ ʀʚʘʥʦʚʠʯʫ (ʛ. ʂʨʘʩʥʦʷʨʩʢ) ï ʟʘ 

ʠʟʦʙʨʝʪʝʥʠʝ ʠ ʧʠʦʥʝʨʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʨʝʢʘʭ 

ʥʦʚʦʛʦ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʠʟʚʣʝʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ 

ʣʘʤʠʥʘʨʥʦ ʜʚʠʞʫʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʧʦʪʦʢʦʚ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ, 

ʚʦʜr, ï çɹʝʟʧʣʦʪʠʥʥʳʝ ɻʕʉè. ɼʦʩʪʠʛʥʫʪʘʷ ʧʦʣʝʟʥʘʷ ʤʦʱ-

ʥʦʩʪʴ ʦʜʥʦʛʦ ʛʠʜʨʦʘʛʨʝʛʝʪʘ ɹɻʕʉ ʃʝʥʸʚʘ ʩʦʩʪʘʚʣʷʝʪ 20ʢɺʪ. 
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4. ʄʠʰʠʥʫ ɸʣʝʢʩʘʥʜʨʫ ʄʠʭʘʡʣʦʚʠʯʫ (ʛ. ʉʘʥʢʪ-ʇʝ-

ʪʝʨʙʫʨʛ) ï ʟʘ ʤʥʦʛʦʣʝʪʥʶʶ ʧʣʦʜʦʪʚʦʨʥʫʶ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʚ ɺʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʟʘ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʠʨʦʚʦʛʦ 

ʵʬʠʨʘ (ʦʪʢʨʳʪʠʝ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʵʬʠʨʦʜʠʥʘʤʠʢʠ, ʩʦʟʜʘʥʠʝ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ, ʠʤʠʪʠʨʫʶʱʝʛʦ ʙʠʦʩʠʩ-

ʪʝʤʳ ʥʘ ʫʨʦʚʥʝ ʵʬʠʨʥʳʭ ʚʦʧʨʠʷʪʠʡ, ʵʬʠʨʥʘʷ ʤʦʜʝʣʴ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, çʇʨʦʜʦʣʴʥʳʡ ʪʝʨʤʦʤʘʛʥʠʪʥʳʡ 

ʵʬʬʝʢʪè, çʕʬʠʨʦʪʝʣʝʩʢʦʧè), ʟʘ ʧʦʩʪʨʦʝʥʠʝ ʵʤʧʠʨʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʚʨʘʱʘʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ ʩʦ ɿʚʝʟʜʦʡ ɸʙʩʦʣʶʪʘ (ɿɸ) ʚ 

ʎʝʥʪʨʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ɿɸ. 

 

5. ʗʢʫʰʢʦ ʉʝʨʛʝʶ ʀʚʘʥʦʚʠʯʫ (ʛ. ʉʫʤʳ, ʋʢʨʘʠʥʘ) ï ʟʘ 

ʤʥʦʛʦʣʝʪʥʶʶ ʧʣʦʜʦʪʚʦʨʥʫʶ ʥʘʫʯʥʫʶ, ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ, 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʟʘ ʦʪʢʨʳʪʠʝ ɿʘʢʦʥʘ 

çʬʠʙʦʥʘʯʯʠʝʚʦʛʦè ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʝʨʠʦʜʘʭ ʊʘʙʣʠʮʳ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ, çʇʝʨʠʦʜʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ ʧʦ ʛʨʫʧʧʘʤ ʠ ʨʷʜʘʤè. 

 

 

ʉʦʧʨʝʜʩʝʜʘʪʝʣʴ ʂʦʤʠʩʩʠʠ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝ-

ʩʪʚʘ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ ʟʚʘʥʠʡ ʃʘʫʨʝʘʪʦʚ ʇʨʝʤʠʠ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʫʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʘʢʘʜʝʤʠʢ ʇʝʪʨʦʚʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ï 

ʧʨʦʬʝʩʩʦʨ ʖ.ɸ. ɺʦʨʦʥʦʚ 

 

ʇʨʝʟʠʜʝʥʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʛʣʘʚʥʳʡ 

ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʘ ɾʈʌʄ ʠ ʞʫʨʥʘʣʘ çʈʫʩʩʢʘʷ ʄʳʩʣʴè ï  

ɺ.ɻ. ʈʦʜʠʦʥʦʚ 

 

ʄʦʩʢʚʘ, 30 ʜʝʢʘʙʨʷ 2011 ʛʦʜʘ 
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ʇʦʣʥʳʡ ʩʧʠʩʦʢ ʙʝʟʩʤʝʨʪʥʳʭ ʇʦʯʸʪʥʳʭ 

ʯʣʝʥʦʚ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ (2011) 
 
 

1. ʄʝʥʜʝʣʝʝʚ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ (1834 - 1907), ʚʝʣʠʢʠʡ 

ʨʫʩʩʢʠʡ ʫʯʸʥʳʡ, ʇʦʯʸʪʥʳʡ ʧʨʝʟʠʜʝʥʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ 

ʆʙʱʝʩʪʚʘ (1994) 

2. ʐʘʙʘʜʠʥ ʕʜʫʘʨʜ ɹʦʨʠʩʦʚʠʯ (1936 - 2000), ʜʦʢʪʦʨ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ (1999) ʠ ʜʦʢʪʦʨ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ 

(1999) ï ɹʝʣʴʛʠʡʩʢʦʡ ʂʦʨʦʣʝʚʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ 
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(1927 ï 2011) 
 

ɺ.ɻ. ʈʦʜʠʦʥʦʚ 

 
 

ɼʘʞʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʨʘʩʩʪʘʚʘʥʠʝ ʩ ʜʦʙʨʳʤʠ ʠ 
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ʥʠʝʤ ʜʣʷ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ. ʈʘʩʩʪʘʚʘʥʠʝ ʩ ʫʰʝʜʰʠʤ ʦʪ ʥʘʩ 24 

ʠʶʥʷ 2011 ʛʦʜʘ ʥʘʚʩʝʛʜʘ ɸʣʴʙʝʨʪʦʤ ʄʘʢʘʨʴʝʚʠʯʝʤ 

ʄʦʣʯʘʥʦʚʳʤ ʜʣʷ ʤʝʥʷ ï ʩʦʙʳʪʠʝ ʟʥʘʢʦʚʦʝ, ʟʘ ʢʦʪʦʨʳʤ ï 

ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ 20-ʣʝʪʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ. 

ʈʦʚʥʦ 20 ʣʝʪ ʥʘʟʘʜ, ʣʝʪʦʤ 1991 ʛʦʜʘ ʷ ʧʨʠʝʭʘʣ ʚ 

ʇʫʱʠʥʦ-ʥʘ-ʆʢʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʨʘʟʠʪʴ ʤʦʸ ʛʣʫʙʦʢʦʝ 

ʫʚʘʞʝʥʠʝ ʠʟʚʝʩʪʥʦʤʫ ʩʘʤʦʙʳʪʥʦʤʫ ʫʯʸʥʦʤʫ ʩ ʤʠʨʦʚʳʤ 

ʠʤʝʥʝʤ, ɸ.ʄ. ʄʦʣʯʘʥʦʚʫ, ʠ ʧʦʜʘʨʠʪʴ ʝʤʫ ʥʘ ʧʘʤʷʪʴ 

ʚʳʰʝʜʰʠʝ ʚ ʩʚʝʪ ʩʘʤʳʝ ʧʝʨʚʳʝ ʜʚʘ ʥʦʤʝʨʘ ʞʫʨʥʘʣʘ 

çɾʈʌʄè ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ. 

ʇʦʤʠʤʦ ʟʘʚʠʜʥʦʡ ʰʠʨʦʪʳ ʦʭʚʘʪʘ ʠʤʝʥʥʦ 

ɽʉʊɽʉʊɺɽʅʅʆ-ʅɸʋʏʅʓʍ ʠʩʩʣʝʜʦʚʘʥʠʡ, ɸʣʴʙʝʨʪʘ 

ʄʘʢʘʨʴʝʚʠʯʘ ʦʪʣʠʯʘʣʘ ʦʪ ʜʨʫʛʠʭ ʪʚʸʨʜʘʷ ʩʧʦʢʦʡʥʘʷ 

ʙʣʘʛʦʨʦʜʥʘʷ ʫʙʝʞʜʸʥʥʦʩʪʴ ʚ ʩʠʣʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʜʫʭʘ 

ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʛʦ ʠʩʢʘʪʝʣʷ ʟʦʣʦʪʳʭ ʨʦʩʩʳʧʝʡ ʧʨʠʨʦʜʥʳʭ 

ʷʚʣʝʥʠʡ ʠ ʟʘʢʦʥʦʚ ʙʳʪʠʷ. ʉʨʘʟʫ ʧʦʩʣʝ ʥʘʰʝʡ ʚʩʪʨʝʯʠ ʷ 

ʩʨʘʚʥʠʣ ɸʣʴʙʝʨʪʘ ʄʘʢʘʨʴʝʚʠʯʘ ʩ ɼʦʥ-ʂʠʭʦʪʦʤ ʉʝʨʚʘʥʪʝʩʘ.  

ɽʛʦ ʟʥʘʤʝʥʠʪʘʷ ʤʘʢʩʠʤʘ ʧʦʣʫʚʝʢʦʚʦʡ ʚʳʜʝʨʞʢʠ 

çʊɽʈʄʆɼʀʅɸʄʀʂɸ ï ʅɸ ʉɸʄʆʄ ɼɽʃɽ ï ʊɽʈʄʆï

ʉʊɸʊʀʂɸè ʩʪʘʣʘ ʜʝʚʠʟʦʤ ʥʘʰʝʛʦ ʞʫʨʥʘʣʘ ɾʈʌʄ ʠ ʪʝʤ 

ʦʩʝʣʢʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʤʳ 20 ʣʝʪ ʧʨʦʚʝʨʷʣʠ ʥʦʚʳʝ ʠʜʝʠ, ʧʨʝʞʜʝ 

ʯʝʤ ʧʝʯʘʪʘʪʴ ʠʭ ʚ ʞʫʨʥʘʣʝ ɾʈʌʄ.  

ɸʣʴʙʝʨʪʘ ʄʘʢʘʨʴʝʚʠʯʘ ʦʪʣʠʯʘʣ ʩʪʠʣʴ, ʧʨʠʚʠʪʳʡ ʝʤʫ 

ʝʱʸ ʚ ʶʥʦʩʪʠ ʝʛʦ ʫʯʠʪʝʣʝʤ ʠ ʥʘʩʪʘʚʥʠʢʦʤ ï ʄ.ɺ. ʂʝʣʜʳʰʝʤ. 

ʈʳʮʘʨʴ ʥʘʫʢʠ ʙʝʟ ʩʪʨʘʭʘ ʠ ʫʧʨʸʢʘ ï ʚʦʪ ʢʪʦ ʪʘʢʦʡ ʵʪʦʪ 
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ʩʚʝʪʣʳʡ, ʜʦʙʨʦʜʫʰʥʳʡ, ʦʪʟʳʚʯʠʚʳʡ ʏʝʣʦʚʝʢ, ʢʦʪʦʨʦʛʦ ʝʛʦ 

ʙʣʠʟʢʠʝ ʜʨʫʟʴʷ ʟʚʘʣʠ ʟʘʧʨʦʩʪʦ çɸʣʴʙʝʨʪʠʢʦʤè. 

ɺ ʩʚʦʠʭ ʚʦʩʧʦʤʠʥʘʥʠʷʭ ɸʣʴʙʝʨʪ ʄʘʢʘʨʴʝʚʠʯ ʦʪʤʝʯʘʝʪ, 

ʢʘʢ ʦʜʥʘʞʜʳ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʩ ʗ.ɹ. ɿʝʣʴʜʦʚʠʯʝʤ ʝʛʦ 

ʨʝʟʦʥʘʥʩʥʦʡ ʛʠʧʦʪʝʟʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, 

ʄ.ɺ. ʂʝʣʜʳʰ ʥʘʟʚʘʣ ʝʛʦ (ʩʚʦʝʛʦ ʫʯʝʥʠʢʘ, ʄʦʣʯʘʥʦʚʘ) 

çʧʨʦʨʦʢʦʤè, ʚ ʧʨʦʪʠʚʦʚʝʩ ʦʧʧʦʥʝʥʪʫ ï çʠʩʪʦʨʠʢʫè 

ɿʝʣʴʜʦʚʠʯʫ. ʊʘʢ ʚʦʪ, ʜʣʷ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ 

ɸʣʴʙʝʨʪ ʄʘʢʘʨʴʝʚʠʯ ʪʦʞʝ ʦʢʘʟʘʣʩʷ ʧʨʦʨʦʢʦʤ ʚ ʪʦʤ 

ʧʘʤʷʪʥʦʤ 1991 ʛʦʜʫ. ʀ ʥʝ ʬʠʛʫʨʘʣʴʥʦ ʚʳʨʘʞʘʷʩʴ, ʘ 

ʚʟʘʧʨʘʚʜʫ! ʌʘʢʪʠʯʝʩʢʠ ɸʣʴʙʝʨʪ ʄʘʢʘʨʴʝʚʠʯ ʪʦʛʜʘ ʤʝʥʷ 

ʙʣʘʛʦʩʣʦʚʠʣ ʥʘ ʪʫ ʜʦʨʦʛʫ, ʢʦʪʦʨʫʶ ʷ ʩʘʤ ʚʳʙʨʘʣ. ʆʥ 

ʚʦʦʨʫʞʠʣ ʤʝʥʷ ʩʚʦʠʤ ʤʫʜʨʳʤ ʧʨʦʛʥʦʟʦʤ ʪʦʛʦ, ʢʘʢʠʤʠ 

ʢʦʥʢʨʝʪʥʦ ʢʦʣʶʯʢʘʤʠ ʤʥʝ ʧʨʝʜʩʪʦʠʪ ʫʢʦʣʦʪʴʩʷ ʥʘ ʵʪʦʤ 

ʪʝʨʥʠʩʪʦʤ ʧʫʪʠ ʨʝʜʘʢʪʦʨʘ ʥʝʟʘʚʠʩʠʤʦʛʦ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ 

çɾʈʌʄè. 

ʉʨʝʜʠ ʘʚʪʦʨʦʚ ʞʫʨʥʘʣʘ ɾʈʌʄ, ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ 

ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʪʨʫʜʘʤʠ ʄʦʣʯʘʥʦʚʘ, ʷ ʫʧʦʤʷʥʫ 

ʪʦʣʴʢʦ ʜʚʫʭ (ʥʘ ʩʘʤʦʤ ʜʝʣʝ ï ʠʭ ʙʦʣʴʰʝ), ï ʘʩʪʨʦʬʠʟʠʢʘ 

ʢʘʥʜʠʜʘʪʘ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ ʂ.ʇ. ɹʫʪʫʩʦʚʘ ʠ ʢʘʥʜʠʜʘʪʘ ʭʠʤ. ʥʘʫʢ 

ʀ.ɺ. ʂʦʣʝʩʥʠʢʦʚʘ. ɺ ʞʫʨʥʘʣʝ ɾʈʌʄ ʠ ʜʨʫʛʠʭ ʠʟʜʘʥʠʷʭ 

ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʦʧʫʙʣʠʢʦʚʘʥʳ ʙʝʩʩʤʝʨʪʥʳʝ 

ʚʳʜʘʶʱʠʝʩʷ ʨʘʙʦʪʳ ʵʪʠʭ ʜʚʫʭ ʚʳʜʘʶʱʠʭʩʷ ʨʦʩʩʠʡʩʢʠʭ 

ʫʯʸʥʳʭ, ʧʨʦʜʦʣʞʠʚʰʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʣʴʙʝʨʪʘ ʄʘʢʘʨʴʝʚʠʯʘ ʄʦʣʯʘʥʦʚʘ. ɺʩʝ ʵʪʠ 

ʪʨʦʝ ʫʯʸʥʳʭ ʧʦʜʘʨʠʣʠ ʤʠʨʫ çʩʫʱʠʡ ʧʫʩʪʷʢè, ï ʥʘʫʯʥʦʝ 

ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʝ ʚʠʜʝʥʠʝ ʪʦʡ ʥʘʜʚʠʛʘʶʱʝʡʩʷ ʛʣʦʙʘʣʴʥʦʡ 

ʢʦʩʤʦ-ʧʣʘʥʝʪʘʨʥʦʡ ʧʨʦʙʣʝʤ ,r ʚ ʢʦʪʦʨʦʡ ʦʢʘʟʘʣʘʩʴ ʥʳʥʯʝ 

ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ, ʧʣʘʥʝʪʘ ɿʝʤʣʷ ʠ ʚʩʝ ʝʸ ʦʙʠʪʘʪʝʣʠ. ʄʠʨ 

ʥʘ ʧʦʜʭʦʜʝ ʢ ʛʠʙʝʣʴʥʦʡ, ʨʦʢʦʚʦʡ ʪʦʯʢʝ ʙʠʬʫʨʢʘʮʠʠ 

ʛʨʘʥʜʠʦʟʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʷʚʣʝʥʠʷ...  
 

ʈʦʚʥʦ ʜʚʘʜʮʘʪʴ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ɸʣʴʙʝʨʪ ʄʘʢʘʨʴʝʚʠʯ 

ʄʦʣʯʘʥʦʚ ʚʦʟʛʣʘʚʠʣ ʠʥʠʮʠʘʪʠʚʥʫʶ ʛʨʫʧʧʫ ʥʘʫʯʥʳʭ 

ʵʢʩʧʝʨʪʦʚ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ. ʅʠʞʝ ï ʝʸ 

ʧʦʣʥʳʡ ʩʦʩʪʘʚ ʥʘ ʪʦ ʚʨʝʤʷ (1991ʛ.). 
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- ʄʦʣʯʘʥʦʚ ɸʣʴʙʝʨʪ ʄʘʢʘʨʴʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʟ.-ʤʘʪ. 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ (ʇʫʱʠʥʦ), 

- ɹʝʢʤʘʥ ʇʸʪʨ ʈʫʜʦʣʴʬʦʚʠʯ ï ʜʦʢʪʦʨ ʵʣʝʢʪʨʦʪʝʭ-

ʥʠʢʠ, ʧʨʦʬʝʩʩʦʨ (ɹʘʣʴʜʝʨ, ʉʐɸ), 

- ɺʠʥʦʛʨʘʜʦʚʘ ʆʣʴʛʘ ʉʝʨʛʝʝʚʥʘ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ (ʇʫʱʠʥʦ), 

- ɺʦʨʦʥʦʚ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ (ʉ.-ʇʝʪʝʨʙʫʨʛ), 

- ʂʘʟʥʘʯʝʝʚ ɺʣʘʠʣʴ ʇʝʪʨʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ (ʅʦʚʦʩʠʙʠʨʩʢ), 

- ʇʘʨʰʠʥ ʇʘʚʝʣ ʌʸʜʦʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ (ʉ.-ʇʝʪʝʨʙʫʨʛ) 

- ʇʝʱʝʚʠʮʢʠʡ ɹʦʨʠʩ ʀʚʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ (ʅʦʚʦʩʠʙʠʨʩʢ). 
 

ɸʣʴʙʝʨʪʫ ʄʘʢʘʨʴʝʚʠʯʫ ʄʦʣʯʘʥʦʚʫ ï ʚʝʯʥʘʷ 

ʧʘʤʷʪʴ! 
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çʌʀɹʆʅɸʏʏʀɽɺɸʗè  ɿɸʂʆʅʆʄɽʈʅʆʉʊʔ   

ɺ  ʇɽʈʀʆɼʀʏɽʉʂʆʁ  ʉʀʉʊɽʄɽ  ʕʃɽʄɽʅʊʆɺ   

ɼ. ʀ. ʄɽʅɼɽʃɽɽɺɸ 

 

ʉ.ʀ. ʗʢʫʰʢʦ  

 

 

 çʇʝʨʠʦʜʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʥʝ ʛʨʦʟʠʪ ʨʘʟʨʫʰʝʥʠʝ,  

ʘ ʦʙʝʱʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘʜʩʪʨʦʡʢʘ ʠ ʨʘʟʚʠʪʠʝè. 

ɼ.ʀ. ʄʝʥʜʝʣʝʝʚ 

 

 

ɺʦ ʚʩʝ ʚʝʢʘ ʣʶʜʠ ʠʩʢʘʣʠ ʝʜʠʥʳʡ ʟʘʢʦʥ ï ʟʘʢʦʥ ʨʘʟʚʠʪʠʷ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʠʜʪy ʟʘʨʦʞʜʝʥʠʝ, ʧʨʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʤʘʪʝʨʠʠ. ʇʦ ʩʣʦʚʘʤ ʄʘʨʢʘ ɸʚʨʝʣʠʷ, çʚʝʩʴ ʤʠʨ ʧʦʜʯʠʥʥy 

ʝʜʠʥʦʤʫ ʟʘʢʦʥʫè. ʕʪʦʪ ʟʘʢʦʥ ʙʳʣ ʠʟʚʝʩʪʝʥ ʥʘʰʠʤ ʧʨʝʜʢʘʤ, 

ʯʪʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʧʠʩʴʤʝʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʥʘʨʦʜʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʫ.  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʟʘʢʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʨʘʞʥy ʚ 

ʧʨʦʩʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʣʠ ʬʦʨʤʫʣʝ. ʕʡʥʰʪʝʡʥ, ʢʦʪʦʨʳʡ ʦʪʜʘʣ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʞʠʟʥʠ ʧʦʠʩʢʫ ʵʪʦʛʦ ʟʘʢʦʥʘ, ʩʯʠʪʘʣ, ʯʪʦ 

ñ...ʧʨʠʨʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʩʪʝʡʰʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚò. 

ɼʘʥʥʳʡ ʟʘʢʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʯʪyʢʠʤ ʠ ʣʦʛʠʯʝʩʢʠʤ 

ʦʙʲʝʜʠʥʝʥʠʝʤ ʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ. ʕʪʘ ʠʜʝʷ 

ʚʳʩʢʘʟʳʚʘʣʘʩʴ ʤʥʦʛʠʤʠ ʫʯʥyʳʤʠ. ʅʘʧʨʠʤʝʨ, ʄʘʢʩ ɹʦʨʥ 

ʚʳʩʢʘʟʘʣ ʵʪʫ ʤʳʩʣʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: ñɹʳʣʦ ʙʳ ʠʜʝʘʣʦʤ 

ʢʨʘʪʢʦ ʦʙʦʙʱʠʪʴ ʚʩʝ ʟʘʢʦʥʳ ʚ ʝʜʠʥʦʤ ɿʘʢʦʥʝ, ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʬʦʨʤʫʣʝò. ɽʱʸ ʦʜʠʥ ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ, ʀ.ʈ. 

ʇʨʠʛʦʞʠʥ, ʚ ʧʦʩʣʝʩʣʦʚʠʠ ʢ ʨʫʩʩʢʦʤʫ ʠʟʜʘʥʠʶ ñʇʦʨʷʜʦʢ ʠʟ 

ʭʘʦʩʘò ʧʠʩʘʣ: ñɹʳʣʦ ʙʳ ʧʦʠʩʪʠʥʝ ʯʫʜʦʤ ʦʪʢʨʳʪʴ ʝʜʠʥʳʝ 

ʦʩʥʦʚʘʥʠʷ ʚʩʝʭ ʥʘʫʢò [1]. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʛʠʧʦʪʝʟ ʟʘʢʦʥʘ ʨʘʟʚʠʪʠʷ ʜʦʣʞʥʳ 

ʧʨʦʚʝʨʷʪʴʩʷ ʥʘ ʠʟʚʝʩʪʥʳʭ ʠ ʧʨʦʰʝʜʰʠʭ ʧʨʦʚʝʨʢʫ ʚʨʝʤʝʥʝʤ 
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ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʘʭ. ʆʜʥʠʤ ʠʟ ʥʠʭ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, 

ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʢʦʥ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ.  

ɼʘʚʘʡʪʝ ʚʤʝʩʪʝ ʧʦʧʨʦʙʫʝʤ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʵʣʝʤʝʥʪʦʚ ʜʨʫʛʠʤʠ ʛʣʘʟʘʤʠ. ɺʩʝ, ʜʘʞʝ ʥʝ ʭʠʤʠʢʠ, 

ʭʦʪʴ ʨʘʟ ʚ ʞʠʟʥʠ ʚʠʜʝʣʠ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʵʣʝʤʝʥʪʦʚ 

(ʨʠʩ. 1), ʢʦʪʦʨʫʶ ʚ ʈʦʩʩʠʠ ʥʘʟʳʚʘʶʪ çʊʘʙʣʠʮʝʡ ɼ.ʀ. 

ʄʝʥʜʝʣʝʝʚʘè.  

 

 
 

ʈʠʩ.1. ʊʘʙʣʠʮʘ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ 

 

ɿʘʢʦʥ ʦʙʨʘʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʪʨʘʞʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʦʙʱʠʭ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ, ʧʦʟʥʘʥʠʝ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʜʦ ʠ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʵʣʝʤʝʥʪʦʚ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ ʝʡ ʫʜʝʣʷʝʪʩʷ ʪʘʢʦʝ ʙʦʣʴʰʦʝ ʠ 

ʧʦʩʪʦʷʥʥʦʝ ʚʥʠʤʘʥʠʝ. 

ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʢʦʥ ʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʘʟʚʠʪʠʠ, ʠʟʤʝʥʷʝʪʩʷ ʠ ʩʠʩʪʝʤʘ ʚʟʛʣʷʜʦʚ ʥʘ 

ʵʪʦʪ ʟʘʢʦʥ. ɿʘ ʚʩʝ ʛʦʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʝ yʧʳʪʘʣʠʩʴ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʠʥʦʤ ʚʠʜʝ. 

ɽʱy ʚ 1882 ʛʦʜʫ ʩʥʘʯʘʣʘ ʘʥʛʣʠʡʩʢʠʤ ʫʯʸʥʳʤ ʊ. ɹʝʡʣʠ, ʘ 

ʟʘʪʝʤ ʚ 1895 ʛʦʜʫ ʜʘʪʩʢʠʤ ʫʯʸʥʳʤ ʖ. ʊʦʤʩʝʥʦʤ ʙʳʣʘ 
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ʧʨʝʜʣʦʞʝʥʘ ʣʝʩʪʥʠʯʥʘʷ ʬʦʨʤʘ (ʨʠʩ. 2), ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʙʳʣʘ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʅ. ɹʦʨʦʤ ʚ 1921 ʛʦʜʫ.  

 
ʈʠʩ. 2. ʃʝʩʪʥʠʯʥʘʷ ʬʦʨʤʘ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʵʣʝʤʝʥʪʦʚ 
 

ʀʟʚʝʩʪʥʦ ʩʧʠʨʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 3) 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʭʠʤʠʢʘ ʐʘʥʢʫʨʪʫʘ (1863 ʛʦʜ) 
 

 
 

ʈʠʩ. 3. ʉʧʠʨʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʐʘʥʢʫʨʪʫʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʄʦʜ ɸʙʫʙʘʨ ʠʟ ʀʥʜʠʠ 

ʧʨʝʜʣʦʞʠʣ ʟʘʧʠʩʳʚʘʪʴ ʵʣʝʤʝʥʪʳ ʧʦ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤ 

ʦʢʨʫʞʥʦʩʪʷʤ, ʧʦʤʝʩʪʠʚ ʦʪʜʝʣʴʥʦ ʙʣʠʞʝ ʢ ʮʝʥʪʨʫ ʛʝʣʠʡ ʠ 

ʚʦʜʦʨʦʜ (ʨʠʩ. 4). ʇʦ ʩʣʦʚʘʤ ɸʙʫʙʘʨʘ, ʧʦʜʦʙʥʘʷ ʟʘʧʠʩʴ 
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ʦʪʨʘʞʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ ʘʪʦʤʥʳʭ ʷʜʝʨ, ʧʦʩʢʦʣʴʢʫ 

ʨʘʟʤʝʨʳ ʷʯʝʝʢ ʢ ʢʨʘʶ ʪʘʙʣʠʮʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ [3].  

 

 
 

ʈʠʩ. 4. ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʦ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤ 

ʦʢʨʫʞʥʦʩʪʷʤ ɸʙʫʙʘʨʘ 

 

ʈʘʟʚʠʪʠʝʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʩʝʚʜʦʩʬʝʨʫ 

ʃʦʙʘʯʝʚʩʢʦʛʦ, ʧʦʣʫʯʝʥʥʫʶ ʠʟ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ ʚ 

ʘʚʪʦʨʩʢʦʤ ʠʩʧʦʣʥʝʥʠʠ ɸ. ɼʠʥʢʦʚʘ (ʨʠʩ. 4) 

 

 
 

ʈʠʩ. 5. ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ ʵʣʝʤʝʥʪʦʚ ʚ ʚʠʜʝ 

ʧʩʝʚʜʦʩʬʝʨʳ ʃʦʙʘʯʝʚʩʢʦʛʦ 
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ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʥyʥʳʝ ʐʠʣʦ ʠ ɼʠʥʢʦʚʳʤ ʧʦʢʘʟʘ-

ʣʠ [4], ʯʪʦ ʚ ʦʩʥʦʚʝ ʩʣʦʞʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʠʤʠ ʩʠʩʪʝʤʝ ʥʘʭʦʜʠʪʩʷ ʨʷʜ ʌʠʙʦʥʘʯʯʠ. 

ʇʨʦʝʢʮʠʠ ʵʣʝʤʝʥʪʦʚ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʪʦ ʝʩʪʴ 

ʧʣʦʩʢʦʩʪʴ ʦʩʥʦʚʘʥʠʷ ʢʦʥʫʩʘ, ʜʘʶʪ ʬʠʙʦʥʘʯʯʠʝʚʳʝ ʩʧʠʨʘʣʠ, 

ʪʦ ʝʩʪʴ ʪʘʢʠʝ ʩʧʠʨʘʣʠ, ʥʘ ʣʶʙʦʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ 

ʘʪʦʤʥʳʤʠ ʥʦʤʝʨʘʤʠ ʣʶʙʳʭ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʜʘʶʪ ʯʠʩʣʘ ʨʷʜʘ ʌʠʙʦʥʘʯʯʠ. 

ʄʘʢʝʝʚʳʤ ɸ.ʂ. ʧʨʝʜʣʦʞʝʥʘ çɽʩʪʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʵʣʝʤʝʥʪʦʚ ʤʘʪʝʨʠʠ ʚ ʬʦʨʤʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʧʠʨʘʣʝʚʠʜ-

ʥʦʡ (ʩʦʣʠʪʦʥʥʦʡ) ʪʘʙʣʠʮʳè (ʨʠʩ. 6). 

 

 
 

ʈʠʩ. 6. ɽʩʪʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʵʣʝʤʝʥʪʦʚ ʤʘʪʝʨʠʠ ʚ 

ʬʦʨʤʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʧʠʨʘʣʝʚʠʜʥʦʡ (ʩʦʣʠʪʦʥʥʦʡ) 

ʪʘʙʣʠʮʳ ʄʘʢʝʝʚʘ ɸ.ʂ. 
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ʂʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ: ʚ ʚʠʜʝ ʪʘʙʣʠʮ, 

ʩʧʠʨʘʣʝʡ, ʢʦʥʫʩʦʚ, ʧʩʝʚʜʦʩʬʝʨ. ʆʜʥʘʢʦ, ʢʘʢ ʩʢʘʟʘʣ ʄʘʢʝʝʚ, 

ç... ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʥʜʝʣʝʝʚʩʢʘʷ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʠ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʝʩʪʴ ʦʧʠʩʘʥʠʷ ʷʚʣʝʥʠʷ, ʘ ʥʝ ʬʦʨʤʫʣʳ 

ʟʘʢʦʥʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʝʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʫʱʥʦʩʪʝʡ ʠ/ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʦʙʳʪʠʡ ʚ ʤʠʨʝ ʘʪʦʤʦʚè. 

ʉʨʘʟʫ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʵʣʝʤʝʥʪʦʚ (ʚ 1870 ʛʦʜʫ), ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʢʦʥʘ ʙʳʣʘ ʪʘʢʦʡ: 

"ʉʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʘ ʧʦʪʦʤʫ ʠ ʩʚʦʡʩʪʚʘ ʦʙʨʘʟʫʝʤʳʭ ʠʤʠ 

ʧʨʦʩʪʳʭ ʠ ʩʣʦʞʥʳʭ ʪʝʣ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʘʪʦʤʥʦʛʦ ʚʝʩʘ" [2]. 

ʕʪʦʡ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʄʝʥʜʝʣʝʝʚʳʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʇʝʨʚʦʝ ʩʚʦʡʩʪʚʦ ʟʘʢʦʥʘ ʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ï ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʘʪʦʤʥʦʛʦ ʚʝʩʘ. ʊʝʤ ʩʘʤʳʤ ʟʘʚʝʨʰʠʣʩʷ 

ʧʝʨʚʳʡ ʵʪʘʧ ʝʸ ʨʘʟʚʠʪʠʷ ï ʭʠʤʠʯʝʩʢʠʡ ʵʪʘʧ. 

ʍʠʤʠʷ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʤʦʛʣʘ ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʫ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʚ XX ʚʝʢʝ 

ʩʚʷʟʘʥʦ ʩ ʙʣʝʩʪʷʱʠʤʠ ʫʩʧʝʭʘʤʠ ʬʠʟʠʢʠ, ʧʨʠʚʝʜʰʠʤʠ ʢ 

ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʝʩʪʝʩʪʚʦʟʥʘʥʠʠ. 

ɺ ʜʚʘʜʮʘʪʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʧʦʩʣʝ 

ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʦʪʢʨʳʪʠʡ ʚ ʬʠʟʠʢʝ, ʧʨʠʤʝʥʝʥʠʷ 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʛʘʟʦʚ, 

ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʜʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʢʦʥʘ ʦ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ ʦʪ 

ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʵʣʝʤʝʥʪʘ, ʘ ʥʝ ʦʪ ʘʪʦʤʥʦʛʦ ʚʝʩʘ, ʢʘʢ 

ʙʳʣʦ ʚʥʘʯʘʣʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʳʤ. ʊʘʢ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ɺʪʦʨʦʝ ʩʚʦʡʩʪʚʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʵʣʝʤʝʥʪʦʚ: ʚ ʪʨʘʢʪʦʚʢʝ ʟʘʢʦʥʘ ʧʦʥʷʪʠʝ "ʘʪʦʤʥʳʡ ʚʝʩ" 

ʵʣʝʤʝʥʪʘ ʙʳʣʦ ʟʘʤʝʥʝʥʦ ʩʣʦʚʘʤʠ "ʧʦʨʷʜʢʦʚʳʡ (ʠʣʠ ʘʪʦʤʥʳʡ) 

ʥʦʤʝʨ", ʯʪʦ ʦʪʚʝʯʘʝʪ ʯʠʩʣʫ ʧʨʦʪʦʥʦʚ ʚ ʷʜʨʝ ʘʪʦʤʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʠʩʣʫ ʵʣʝʢʪʨʦʥʦʚ ʫ ʥʝʡʪʨʘʣʴʥʦʛʦ ʘʪʦʤʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʘʣʦ ʦʪʚʝʯʘʪʴ ʜʘʥʥʳʤ ʦʙ ʵʣʝʢʪʨʦʥʥʦʤ 

ʩʪʨʦʝʥʠʠ ʘʪʦʤʘ, ʜʠʢʪʫʶʱʠʤ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ 



ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 
 

çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠè, 2012, ˉ 1-12, ʩʪʨ. 16 

ʩʚʦʡʩʪʚ ʘʪʦʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ 

ʯʠʩʣʘ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʦʧʨʝʜʝʣʥyʥʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʘʪʦʤʘ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʢʦʥʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʟʚʫʯʠʪ ʪʘʢ: çʉʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʠ ʦʙʨʘʟʫʝʤʳʭ 

ʠʤʠ ʩʦʝʜʠʥʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʘʨʷʜʦʚ ʷʜʝʨ ʠʭ ʘʪʦʤʦʚè [2]. 

ʊʝʤ ʩʘʤʳʤ ʟʘʚʝʨʰʠʣʩʷ ʩʣʝʜʫʶʱʠʡ ʬʠʟʠʯʝʩʢʠʡ ʵʪʘʧ 

ʨʘʟʚʠʪʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʤʦʜʝʣʠ ʩʪʨʦʝʥʠʷ ʘʪʦʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʪʝʦʨʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʦ ʩʪʨʦʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ ʘʪʦʤʦʚ, ʢʦʪʦʨʘʷ ʟʚʫʯʠʪ ʪʘʢ 

[7]: çʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʢʘʞʜʦʤ 

ʫʨʦʚʥʝ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʦʚ ʚ ʧʝʨʠʦʜʘʭ ʧʝʨʠʦʜʠʯʝʩ-

ʢʦʡ ʪʘʙʣʠʮʳè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʝʩʦʤʥʝʥʥʘʷ ʩʚʷʟʴ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ ʩʦ ʩʪʨʦʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ 

ʦʙʦʣʦʯʝʢ ʘʪʦʤʦʚ. ʉʦʟʜʘʥʠʝ ʫʯʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʦʙʦʣʦʯʝʢ ʘʪʦʤʦʚ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʫʶ 

ʪʝʦʨʠʶ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʙʲʷʩʥʠʚʰʫʶ ʧʨʠʯʠʥʳ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʕʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʨʘʥʴʰʝ ʪʘʙʣʠʮʘ ʙʳʣʘ ʥʝʩʦʚʝʨʰʝʥʥʦʡ, 

ʧʨʦʩʪʦ ʟʘʢʦʥ ʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʝʥ ʙʳʣ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʡʪʠ ʵʪʘʧʳ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʠ ʚʩ y

ʞʠʚʦʝ ʥʘ ɿʝʤʣʝ. ʇʨʠ ʵʪʦʤ ʦʙʱʠʡ ʚʠʜ ʊʘʙʣʠʮʳ ʥʝ ʠʟʤʝʥʠʣʩʷ 

ï ʠʟʤʝʥʠʣʩʷ ʚʟʛʣʷʜ ʥʘ ʪʘʙʣʠʮʫ, ʚʳʷʚʠʚ ʥʦʚʦʝ ʝ yʩʚʦʡʩʪʚʦ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʟʘʢʦʥ ʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʝʱ y

ʜʦ ʢʦʥʮʘ ʥʝ ʨʘʩʢʨʳʪ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʤʫ ʷʚʣʷʶʪʩʷ 

ʧʨʦʨʦʯʝʩʢʠʝ ʩʣʦʚʘ ʄʝʥʜʝʣʝʝʚʘ: çʇʝʨʠʦʜʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʥʝ 

ʛʨʦʟʠʪ ʨʘʟʨʫʰʝʥʠʝ, ʘ ʦʙʝʱʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘʜʩʪʨʦʡʢʘ ʠ 

ʨʘʟʚʠʪʠʝè. 

ʇʨʦʮʝʩʩ ʦʪʢʨʳʪʠʷ ʥʦʚʳʭ ʩʚʦʡʩʪʚ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʟʘʢʦʥʘ ʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʢʨʠʩʪʘʣʣʦʤ: 

ʥʘʡʜʝʥ ʢʨʠʩʪʘʣʣ, ʦʧʨʝʜʝʣʝʥʘ ʦʩʴ ʩʠʤʤʝʪʨʠʠ ʠ ʥʘʯʘʪʘ ʝʛʦ 

ʰʣʠʬʦʚʢʘ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʥʦʚʘʷ ʛʨʘʥʴ ʥʝ ʧʦʨʪʠʪ ʢʨʠʩʪʘʣʣ, 

ʘ ʥʘʦʙʦʨʦʪ ʚʳʷʚʣʷʝʪ ʝʛʦ ʢʨʘʩʦʪʫ ʠ ʛʘʨʤʦʥʠʶ. 
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ɺʟʛʣʷʥʝʤ ʩʥʦʚʘ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʪʘʙʣʠʮʫ ʵʣʝʤʝʥʪʦʚ ʠ 

ʧʦʧʨʦʙʫʝʤ ʚʳʷʚʠʪʴ ʥʦʚʫʶ ʝ yʛʨʘʥʴ. ɺ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʥyʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ, ʜʦ ʩʠʭ ʧʦʨ 

ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚʦʧʨʦʩ, ʧʦʯʝʤʫ ʚ ʢʘʞʜʦʤ ʧʝʨʠʦʜʝ ʘʪʦʤʥʳʝ 

ʤʘʩʩʳ ʵʣʝʤʝʥʪʦʚ ʠʟʤʝʥʷʶʪʩʷ ʠʤʝʥʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: 

- ʚ ʧʝʨʚʳʭ ʧʝʨʠʦʜʘʭ ʘʪʦʤʥʳʝ ʤʘʩʩʳ ʵʣʝʤʝʥʪʦʚ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʙʳʩʪʨʦ, ʚ ʩʣʝʜʫʶʱʠʭ ʧʝʨʠʦʜʘʭ ï ʤʝʜʣʝʥʥʝʝ, ʘ 

ʚ ʧʦʩʣʝʜʥʠʭ ʧʝʨʠʦʜʘʭ ʘʪʦʤʥʳʝ ʤʘʩʩʳ ʵʣʝʤʝʥʪʦʚ ʚʦʟʨʘʩʪʘʶʪ 

ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ?  

- ʢʘʢʦʚʦ ʟʥʘʯʝʥʠʝ ʙʣʘʛʦʨʦʜʥʳʭ ʛʘʟʦʚ, ʠ ʧʦ ʢʘʢʦʤʫ 

ʟʘʢʦʥʫ ʠʟʤʝʥʷʶʪʩʷ ʠʭ ʘʪʦʤʥʳʝ ʤʘʩʩʳ?  

- ʤʦʞʥʦ ʣʠ ʚʳʯʠʩʣʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʘʪʦʤʥʫʶ ʤʘʩʩʫ 

ʵʣʝʤʝʥʪʦʚ? 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʇʝʨʠʦʜʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. 

ʇʨʝʜʩʪʘʚʠʤ ʢʘʞʜʳʡ ʧʝʨʠʦʜ ʚ ʪʘʢʦʤ ʚʠʜʝ: ʟʘ ʦʩʥʦʚʫ 

ʙʝʨyʪʩʷ ʧʦʩʣʝʜʥʠʡ ʵʣʝʤʝʥʪ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ï ʙʣʘʛʦʨʦʜʥʳʡ 

ʛʘʟ. ʇʨʠ ʵʪʦʤ ʘʪʦʤʥʫʶ ʤʘʩʩʫ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʧʝʨʠʦʜʘ 

ʧʨʝʜʩʪʘʚʠʤ ʢʘʢ ʜʦʣʶ ʘʪʦʤʥʦʡ ʤʘʩʩʳ ʧʦʩʣʝʜʥʝʛʦ ʵʣʝʤʝʥʪʘ 

ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʪʦ ʝʩʪʴ ʙʣʘʛʦʨʦʜʥʦʛʦ ʛʘʟʘ.  
 

 
ʈʠʩ. 7. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ ʚʪʦʨʦʛʦ 

ʧʝʨʠʦʜʘ 
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ʇʨʝʜʩʪʘʚʠʤ ʫʢʘʟʘʥʥʳʡ ʧʦʜʭʦʜ ʛʨʘʬʠʯʝʩʢʠ. ʅʘ ʨʠʩʫʥʢʝ 

7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ 

ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʷʜʢʦʚʦʛʦ (ʘʪʦʤʥʦʛʦ) 

ʥʦʤʝʨʘ ʵʣʝʤʝʥʪʘ ʚ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʵʣʝʤʝʥʪʦʚ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʪʦʯʢʠ ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʚʙʣʠʟʠ ʧʨʷʤʦʡ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ 45
Á
, ʪʦ ʝʩʪʴ ʪʘʥʛʝʥʩ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ ʩʦʩʪʘʚʣʷʝʪ 1. 

 

ʇʨʝʜʩʪʘʚʠʤ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʠ ʚ ʪʦʤ ʞʝ ʤʘʩʰʪʘʙʝ 

ʵʣʝʤʝʥʪʳ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʝʨʠʦʜʦʚ. ʅʘ ʨʠʩʫʥʢʝ 8 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ 

ʪʨʝʪʴʝʛʦ ʧʝʨʠʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʪʦʤʥʳʭ ʥʦʤʝʨʦʚ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ. 

 

 
ʈʠʩ. 8. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ ʪʨʝʪʴʝʛʦ 

ʧʝʨʠʦʜʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʪʦʯʢʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʙʣʠʟʠ ʧʨʷʤʦʡ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ 30
Á
, ʪʦ ʝʩʪʴ 

ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ ʩʦʩʪʘʚʣʷʝʪ 1/2. 
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ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʝ ʘʪʦʤʥʳʝ ʤʘʩʩʳ ʵʣʝʤʝʥʪʦʚ ʯʝʪʚʨyʪʦʛʦ, ʧʷʪʦʛʦ, 

ʰʝʩʪʦʛʦ ʠ ʩʝʜʴʤʦʛʦ ʧʝʨʠʦʜʦʚ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʪʦʤʥʳʭ 

ʥʦʤʝʨʦʚ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 9 ï 12): 

 

 
 

ʈʠʩ. 9. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ 

ʯʝʪʚʨyʪʦʛʦ ʧʝʨʠʦʜʘ 

 

 
 

ʈʠʩ. 10. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ ʧʷʪʦʛʦ 

ʧʝʨʠʦʜʘ 
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ʈʠʩ. 11. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ ʰʝʩʪʦʛʦ 

ʧʝʨʠʦʜʘ 

 

 
 

ʈʠʩ. 12. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ ʩʝʜɹ ʤʦʛʦ 

ʧʝʨʠʦʜʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʝʜʩʪʘʚʠʣʠ ʧʝʨʠʦʜʳ ʩʦ ʚʪʦʨʦʛʦ ʧʦ 

ʩʝʜʴʤʦʡ ʚ ʚʠʜʝ ʧʨʷʤʳʭ, ʫʩʨʝʜʥʷʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʘʪʦʤʥʳʝ ʤʘʩʩʳ ʵʣʝʤʝʥʪʦʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʪʦʤʥʳʭ ʥʦʤʝʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʪʦʨʳʭ ʦʪ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ 

ʢ ʧʦʩʣʝʜʥʝʤʫ ʤʝʥʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʟʘʢʦʥʫ: 

1

1
,   

1

2
,   

1

3
,   

1

5
,   

1

8
,   

1

13
. 

ʕʪʦʪ ʨʷʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʨʘʪʥʳʡ ʨʷʜ ʯʠʩʝʣ 

ʌʠʙʦʥʘʯʯʠ: 1, 1, 2, 3, 5, 8, 13, é . 

ɸ ʢʘʢ ʞʝ ʙʳʪʴ ʩ ʧʝʨʚʳʤ ʧʝʨʠʦʜʦʤ?  
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ʉʧʝʮʠʬʠʢʘ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʦʜʝʨʞʠʪ 

ʚʩʝʛʦ 2 ʵʣʝʤʝʥʪʘ: ʚʦʜʦʨʦʜ (H) ʠ ʛʝʣʠʡ (He). ʕʪʦ ʩʘʤʳʡ 

ʟʘʛʘʜʦʯʥʳʡ ʧʝʨʠʦʜ ʚ ʩʠʩʪʝʤʝ ʵʣʝʤʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʝʪ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʝʩʪʘ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʚ ʛʨʫʧʧʘʭ.  

ʄʝʩʪʦ ʚʦʜʦʨʦʜʘ ʚ ʩʠʩʪʝʤʝ ʥʝʦʜʥʦʟʥʘʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʧʨʦʷʚʣʷʝʪ ʩʚʦʡʩʪʚʘ, ʦʙʱʠʝ ʠ ʩʦ ʱʝʣʦʯʥʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʩ 

ʛʘʣʦʛʝʥʘʤʠ [5]. ʕʪʦʤʫ ʵʣʝʤʝʥʪʫ ʚ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʪʘʙʣʠʮʝ ʚ 

ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʠʪ ʤʝʩʪʦ ʠ ʚ 1-ʡ ʛʨʫʧʧʝ (ʛʜʝ ʱʝʣʦʯʥʳʝ 

ʤʝʪʘʣʣʳ ʤʦʛʫʪ ʣʝʛʢʦ ʦʪʜʘʚʘʪʴ ʩʚʦʡ ʝʜʠʥʩʪʚʝʥʥʳʡ s-

ʵʣʝʢʪʨʦʥ), ʪʘʢ ʠ ʚ 7-ʡ ʛʨʫʧʧʝ (ʛʜʝ ʵʣʝʤʝʥʪʘʤ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʠʥʷʪʴ 1 ʵʣʝʢʪʨʦʥ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ). 

ʇʦʵʪʦʤʫ ʚʦʜʦʨʦʜ ʬʦʨʤʘʣʴʥʦ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʚ ʣʶʙʫʶ ʠʟ 

ʵʪʠʭ ʛʨʫʧʧ. ʆʙʘ ʚʘʨʠʘʥʪʘ ʙʫʜʫʪ ʧʨʘʚʠʣʴʥʳʤʠ [6].  

ʕʣʝʤʝʥʪ ʛʝʣʠʡ ʧʦʤʝʱʥy ʚ VIII ʛʨʫʧʧʫ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʚʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ ʛʝʣʠʷ 1s2 ï ʟʘʚʝʨʰʥyʥʘʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʦʙʦʣʦʯʢʘ. ɿʘʚʝʨʰʥyʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʦʣʦʯʢʠ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ, ʧʦʵʪʦʤʫ ʵʣʝʤʝʥʪ ʛʝʣʠʡ 

ʧʦʤʝʱʘʶʪ ʚ ʛʨʫʧʧʫ, ʛʜʝ ʩʦʙʨʘʥʳ ʚʩʝ ʠʥʝʨʪʥʳʝ ʵʣʝʤʝʥʪʳ ʩ 

ʟʘʚʝʨʰʥyʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ. ʆʜʥʘʢʦ ʛʝʣʠʡ 

ʠʤʝʝʪ ʵʣʝʢʪʨʦʥʥʦʝ ʩʭʦʜʩʪʚʦ ʩ ʙʝʨʠʣʣʠʝʤ (Be), ʤʘʛʥʠʝʤ (Mg) 

ʠ ʢʘʣʴʮʠʝʤ (Ca), ʪʦ ʝʩʪʴ ʵʣʝʤʝʥʪʘʤʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʘ ʥʝ ʩ 

ʥʝʦʥʦʤ (Ne) ʠ ʘʨʛʦʥʦʤ (Ar). 

ɺʳʩʢʘʟʳʚʘʶʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ [11], ʯʪʦ ʧʝʨʚʳʡ ʧʝʨʠʦʜ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʳʤ ʧʝʨʠʦʜʦʤ ʤʝʞʜʫ ʫʨʦʚʥʝʤ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ ʫʨʦʚʥʝʤ ʘʪʦʤʦʚ. 

ʊʘʢ ʢʘʢ ʞʝ ʜʦʣʞʝʥ ʚʳʛʣʷʜʝʪʴ ʧʝʨʚʳʡ ʧʝʨʠʦʜ?  

ʇʦʩʢʦʣʴʢʫ, ʢʘʢ ʪʦʣʴʢʦ ʯʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʧʝʨʠʦʜʳ 

ʪʘʙʣʠʮʳ ʄʝʥʜʝʣʝʝʚʘ ʧʦʜʯʠʥʝʥʳ ʦʙʨʘʪʥʦʤʫ ʨʷʜʫ ʌʠʙʦʥʘʯʯʠ, 

ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠ ʜʣʷ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʷʜʦʤ ʌʠʙʦʥʘʯʯʠ, ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʧʨʷʤʦʡ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʘʪʦʤʥʳʡ ʥʦʤʝʨ ï 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʪʘʢʞʝ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 

ʝʜʠʥʠʮʝ, ʪʦ ʝʩʪʴ ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 45
Á
.  

ɽʩʣʠ ʧʦʩʪʨʦʠʪʴ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ 45
Á 
(ʨʠʩ. 

1, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʤʝʞʜʫ ʛʝʣʠʝʤ ʠ ʚʦʜʦʨʦʜʦʤ ʜʦʣʞʥʳ 

ʙʳʪʴ ʝʱ yʜʚʘ ʵʣʝʤʝʥʪʘ ʩ ʘʪʦʤʥʦʡ ʤʘʩʩʦʡ 2 ʠ 3.  
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ʈʠʩ. 13. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ  

çʬʠʙʦʥʘʯʯʠʝʚʦʛʦè ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ  

 

ʅʦʚʳʡ ʚʠʜ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʵʪʦʤ 

ʨʠʩʫʥʢʝ, ʫʩʣʦʚʥʦ ʥʘʟʚʘʥ ʥʘʤʠ çʬʠʙʦʥʘʯʯʠʝʚʳʤè, ʧʦʩʢʦʣʴʢʫ 

ʧʦʣʫʯʝʥ ʠʟ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʯʠʩʝʣ ʨʷʜʘ ʌʠʙʦʥʘʯʯʠ. 

ʊʦʛʜʘ ʜʣʷ ʚʩʝʭ ʧʝʨʠʦʜʦʚ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʠ 

ʜʦ ʩʝʜʴʤʦʛʦ ʧʝʨʠʦʜʘ, ʪʘʥʛʝʥʩʳ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʷʤʳʭ, 

ʫʩʨʝʜʥʷʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʘʪʦʤʥʳʝ ʤʘʩʩʳ ʵʣʝʤʝʥʪʦʚ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʪʦʤʥʳʭ 

ʥʦʤʝʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʙʨʘʪʥʳʡ ʨʷʜ ʌʠʙʦʥʘʯʯʠ: 

 

ʇʝʨʠʦʜʳ 1 2 3 4 5 6 7 

ʊʘʥʛʝʥʩʳ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʧʨʷʤʳʭ 
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1
 

1

1
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ʏʪʦ ʜʘʪy ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ? 

ɺʦ-ʧʝʨʚʳʭ, ʜʘʸʪ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʠʦ-

ʜʦʚ çʬʠʙʦʥʘʯʯʠʝʚʦʡè ʪʘʙʣʠʮʳ.  

ɸʥʘʣʠʟ ʧʝʨʠʦʜʦʚ (ʩʦ ʚʪʦʨʦʛʦ ʧʦ ʩʝʜʴʤʦʡ) çʬʠʙʦʥʘʯ-

ʯʠʝʚʦʡè ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ɸn, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʝʞʜʫ 
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ʟʥʘʯʝʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ ʤʘʩʩʳ, ʨʘʚʥʦʡ 0,1, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ 

ʧʝʨʠʦʜʦʚ ʧʣʶʩ ʝʜʠʥʠʮʘ, ʪʦ ʝʩʪʴ ʧʦʜʯʠʥʷʶʪʩʷ ʩʣʝʜʫʶʱʝʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: 
 

                         ɸn = ɸn-1 + ɸn-2 + 1,                   (1) 

 

ʛʜʝ  n = 3, 4, 5, 6, 7 ï ʥʦʤʝʨʘ ʧʝʨʠʦʜʘ. 
 

ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʘ ʥʘʯʠʥʘʷ ʩ 3-ʛʦ 

ʧʝʨʠʦʜʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ɸn, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ ʤʘʩʩʳ, ʨʘʚʥʦʡ 0,1, 

ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʨʘʚʥʳ ʥʫʣʶ, ʪʦ ʝʩʪʴ ɸ2 = 0. ɿʥʘʯʝʥʠʝ ɸ2 = 

0 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʥʝʪ ʵʣʝʤʝʥʪʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ 

ʤʘʩʩʳ ʨʘʚʥʦʡ 0,1, ʪʦ ʝʩʪʴ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʥʘʯʝʥʠʠ, ʢʨʘʪʥʦʤ 0,1 (ʨʠʩ 14). 

 

 
 

ʈʠʩ. 14. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ  

çʬʠʙʦʥʘʯʯʠʝʚʦʛʦè ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ 
 

ʊʦʛʜʘ, ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ɸn, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ ʤʘʩʩʳ, ʨʘʚʥʦʡ 0,1, 

ʧʦ ʧʝʨʠʦʜʘʤ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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- ʜʣʷ ʪʨʝʪʴʝʛʦ ʧʝʨʠʦʜʘ 

ɸ3 = ɸ2 + ɸ1 + 1 = 0 + 0 + 1 = 1, 

- ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ ʧʝʨʠʦʜʘ 

ɸ4 = ɸ3 + ɸ2 + 1 = 1 + 0 + 1 = 2, 

- ʜʣʷ ʧʷʪʦʛʦ ʧʝʨʠʦʜʘ 

ɸ5 = ɸ4 + ɸ3 + 1 = 2 + 1 + 1 = 4, 

- ʜʣʷ ʰʝʩʪʦʛʦ ʧʝʨʠʦʜʘ 

ɸ6 = ɸ5 + ɸ4 + 1 = 4 + 2 + 1 = 7, 

- ʜʣʷ ʩʝʜʴʤʦʛʦ ʧʝʨʠʦʜʘ 

ɸ7 = ɸ6 + ɸ5 + 1 = 7 + 4 + 1 = 12. 

 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ: 
 

ʇʝʨʠʦʜ, n 2 3 4 5 6 7 

ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ ʤʘʩʩʳ, 

ʨʘʚʥʦʡ 0,1,    ɸn 

0 1 2 4 7 12 

 

ʊʦʛʜʘ ʟʥʘʷ, ʯʪʦ ʚ ʪʨʝʪʴʝʤ ʧʝʨʠʦʜʝ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ ʤʘʩʩʳ, ʨʘʚʥʦʡ 0,1, ʥʘʭʦʜʠʪʩʷ ʦʜʠʥ 

ʵʣʝʤʝʥʪ, çʬʠʙʦʥʘʯʯʠʝʚʳʡè ʪʨʝʪʠʡ ʧʝʨʠʦʜ ʙʫʜʝʪ ʠʤʝʪʴ ʪʘʢʦʡ 

ʚʠʜ (ʨʠʩ. 15): 
 

 
 

ʈʠʩ. 15. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ 

çʬʠʙʦʥʘʯʯʠʝʚʦʛʦè  ʪʨʝʪʴʝʛʦ ʧʝʨʠʦʜʘ  
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ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʪʫʧʘʝʤ ʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʧʝʨʠʦʜʦʚ.  

 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

çʠʩʧʨʘʚʠʪʴè ʘʪʦʤʥʳʝ ʤʘʩʩʳ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʣʫʯʠʪʴ 

ʘʪʦʤʥʳʝ ʤʘʩʩʳ çʯʠʩʪʳʭè, ʥʝ ʟʘʛʨʷʟʥʥyʥʳʭ ʠʟʦʪʦʧʘʤʠ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ.  

ɺ ʧʨʠʨʦʜʝ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʟʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ, 

ʩʫʱʝʩʪʚʫʶʪ ʚ ʚʠʜʝ ʩʤʝʩʝʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʟʦʪʦʧʦʚ. ʕʪʦ ʚʝʜʪy 

ʢ ʪʦʤʫ, ʯʪʦ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʧʨʠʨʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʪʦʤʥʦʡ ʤʘʩʩʳ ʣʶʙʦʛʦ ʠʟ ʝʛʦ ʯʠʩʪʳʭ ʠʟʦʪʦʧʦʚ. 

ʇʦʵʪʦʤʫ ʯʘʱʝ ʚʩʝʛʦ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʘ ʨʘʚʥʷʝʪʩʷ 

ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʠʟ ʘʪʦʤʥʳʭ ʤʘʩʩ ʚʩʝʭ ʝʛʦ ʧʨʠʨʦʜʥʳʭ 

ʠʟʦʪʦʧʦʚ ʩ ʫʯʪyʦʤ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʥyʥʦʩʪʠ ʚ ʧʨʠʨʦʜʝ.  

ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʢʦʥ ʧʦʩʣʫʞʠʣ ʦʩʥʦʚʦʡ ʜʣʷ 

ʠʩʧʨʘʚʣʝʥʠʷ ʘʪʦʤʥʳʭ ʤʘʩʩ ʵʣʝʤʝʥʪʦʚ. ʊʘʢ ʝʱ yʚʦ ʚʨʝʤʝʥʘ 

ʩʦʩʪʘʚʣʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ, ʩʘʤʠʤ 

ʄʝʥʜʝʣʝʝʚʳʤ ʙʳʣʠ ʠʩʧʨʘʚʣʝʥʳ ʘʪʦʤʥʳʝ ʤʘʩʩʳ ʙʦʣʝʝ 20-ʪʠ 

ʵʣʝʤʝʥʪʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʵʪʠ ʵʣʝʤʝʥʪʳ ʟʘʥʷʣʠ ʩʚʦʠ ʤʝʩʪʘ ʚ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ çʠʩʧʨʘʚʠʪʴè 

ʘʪʦʤʥʳʝ ʤʘʩʩʳ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʵʪʦʛʦ, ʟʥʘʷ ʘʪʦʤʥʫʶ ʤʘʩʩʫ 

ʥʘʠʙʦʣʝʝ çʯʠʩʪʦʛʦè, ʪʦ ʝʩʪʴ ʥʝ ʟʘʛʨʷʟʥʥyʥʦʛʦ ʠʟʦʪʦʧʘʤʠ 

ʵʣʝʤʝʥʪʘ ʠ, ʟʥʘʷ ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ, ʢʦʪʦʨʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʜʘʥʥʦʤ 

ʧʝʨʠʦʜʝ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ çʯʠʩʪʳʝè ʘʪʦʤʥʳʝ ʤʘʩʩʳ 

ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʝʨʠʦʜʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

ʥʦʚʫʶ ï çʬʠʙʦʥʘʯʯʠʝʚʫʶè ʪʘʙʣʠʮʫ çʯʠʩʪʳʭè ʥʝ ʟʘʛʨʷʟʥʥy-

ʥʳʭ ʠʟʦʪʦʧʘʤʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʠʦʜʦʚ çʬʠʙʦʥʘʯʯʠʝʚʦʡè 

ʪʘʙʣʠʮʳ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʣʫʯʠʪʴ ʪʘʙʣʠʮʫ çʯʠʩʪʳʭè, ʥʝ 

ʟʘʛʨʷʟʥʥyʥʳʭ ʠʟʦʪʦʧʘʤʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ.  

ʇʦʩʢʦʣʴʢʫ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʚ ʢʘʞʜʦʤ ʧʝʨʠʦʜʝ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʚʘ ʚ 
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ʨʘʟʥʳʭ ʧʝʨʠʦʜʘʭ ʜʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ ʤʘʩʩʳ, 

ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʠʥ ʵʣʝʤʝʥʪ.  

ʕʪʫ ʚʝʣʠʯʠʥʫ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠ-

ʤʦʩʪʠ:   
 

         mn = 0,1 / (ɸn + 1) (2) 
 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ 

ʤʘʩʩʳ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʦʜʠʥ ʵʣʝʤʝʥʪ, ʧʦ ʧʝʨʠʦʜʘʤ 

ʩʦʩʪʘʚʣʷʝʪ: 

ʅʦʤʝʨ 

ʧʝʨʠʦʜʘ 

ɼʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ ʤʘʩʩʳ, 

ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʦʜʠʥ ʵʣʝʤʝʥʪ, m 

2 1/10 

3 1/20 

4 1/30 

5 1/50 

6 1/80 

7 1/130 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʜʦʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ 

ʤʘʩʩʳ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʦʜʠʥ ʵʣʝʤʝʥʪ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʨʷʜ ʦʙʨʘʪʥʳʭ ʯʠʩʝʣ, ʚ ʢʦʪʦʨʦʤ ʟʥʘʤʝʥʘʪʝʣʴ ʢʘʞʜʦʛʦ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʯʠʩʣʘ ʨʘʚʝʥ ʩʫʤʤʝ ʟʥʘʤʝʥʘʪʝʣʝʡ ʜʚʫʭ 

ʧʨʝʜʳʜʫʱʠʭ. 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʘʪʦʤʥʫʶ 

ʤʘʩʩʫ ʵʣʝʤʝʥʪʦʚ ʯʝʨʝʟ ʜʦʣʶ ʘʪʦʤʥʦʡ ʤʘʩʩʳ ʙʣʘʛʦʨʦʜʥʦʛʦ 

ʛʘʟʘ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʪʦ ʝʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ 

ʵʣʝʤʝʥʪʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ:  

M  ɻ= (1 ï N  ɻĀ mn) Ā Mn ʙʛ 
(3) 

 

ʛʜʝ:  M  ɻï ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʘ; 

        N  ɻï ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ, ʥʘʯʠʥʘʷ ʩ 

           ʙʣʘʛʦʨʦʜʥʦʛʦ ʛʘʟʘ; 
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         mn ï ʜʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʪʦʤʥʦʡ ʤʘʩʩʳ, ʧʨʠʭʦʜʷʱʝʡʩʷ 

ʥʘ ʦʜʠʥ ʵʣʝʤʝʥʪ ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ; 

     Mn ʙʛ ï ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʙʣʘʛʦʨʦʜʥʦʛʦ ʛʘʟʘ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

 

ʄʘʩʩʘ ʣʶʙʦʛʦ ʷʜʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʚʭʦʜʷʱʠʭ ʚ 

ʥʝʛʦ ʧʨʦʪʦʥʦʚ, ʯʝʤ ʠ ʚʳʨʘʞʘʝʪʩʷ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʘ. 

ʆʜʥʘʢʦ, ʧʦʯʝʤʫ ʞʝ ʘʪʦʤʥʳʝ ʤʘʩʩʳ ʜʨʦʙʥʳʝ? ɺʝʜʴ ʥʝʣʴʟʷ ʞʝ 

ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʚ ʷʜʨʝ ʧʦʤʠʤʦ ʮʝʣʳʭ ʧʨʦʪʦʥʦʚ ʟʘʢʣʶʯʝʥʳ ʠ 

ʢʘʢʠʝ-ʪʦ ʝʱ yʝʛʦ ʯʘʩʪʠ? ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʠʟʦʪʦʧʳ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʵʣʝʤʝʥʪʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ 

ʧʨʠʨʦʜʝ, ʠ ʧʦʪʦʤʫ ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 

ʬʘʢʪʠʯʝʩʢʠ ʩʨʝʜʥʠʤ (ʥʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ, ʘ ʩʦʦʙʨʘʟʥʦ ʩ 

ʫʯyʪʦʤ ʧʨʦʮʝʥʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟʦʪʦʧʘ). ʕʪʠʤ ʠ 

ʦʙʲʷʩʥʷʶʪʩʷ çʥʝʧʨʘʚʠʣʴʥʦʩʪʠè ʚ ʢʣʝʪʢʘʭ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ [8]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʦʚ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʦʛʜʘ çʬʠʙʦʥʘʯ-

ʯʠʝʚʘʷè ʪʘʙʣʠʮʘ ʵʣʝʤʝʥʪʦʚ ʙʫʜʝʪ ʠʤʝʪʴ ʥʠʞʝʩʣʝʜʫʶʱʠʡ ʚʠʜ. 
 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʙʣʠʯʥʳʭ ʠ ʚʳʯʠʩʣʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʘʪʦʤʥʳʭ ʤʘʩʩ 
 

ʇʝʨʠʦʜ ʕʣʝʤʝʥʪ 
ɸʪʦʤʥʘʷ ʤʘʩʩʘ 

ʪʘʙʣʠʯʥʘʷ çʬʠʙʦʥʘʯʯʠʝʚʘʷè 

2 

Li  6,941 6 

Be 9,0122 8 

B 10,811 10 

C 12,0107 12 

N 14,0067 14 

O 15,9994 16 

F 18,9984 18 

Ne 20,183 20 

3 

Na 22,9898 26 

Mg 24,3050 28 

Al  26,9815 30 

Si 28,0855 32 
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P 30,9738 34 

S 32,065 36 

Cl 35,453 38 

Ar 39,948 40 

4 

K 39,0983 36,4 

Ca 40,078 39,2 

Sc 44,9559 42,0 

Ti 47,867 44,8 

V 50,9415 47,6 

Cr 51,9961 50,4 

Mn 54,9381 53,2 

Fe 55,845 56,0 

Co 58,9332 58,8 

Ni 58,6934 61,6 

Cu 63,546 64,4 

Zn 65,38 67,2 

Ga 69,723 70,0 

Ge 72,64 72,8 

As 74,9216 75,6 

Se 78,96 78,4 

Br 79,904 81,2 

Kr 83,80 84,0 

5 

Rb 85,4678 85,8 

Sr 87,62 88,4 

Y 88,9058 91,0 

Zr 91,224 93,6 

Nb 92,9064 96,2 

Mo 95,96 98,8 

Tc [98] 101,4 

Ru 101,07 104,0 

Rh 102,9055 106,6 

Pd 106,42 109,2 

Ag 107,8682 111,8 

Cd 112,411 114,4 

In 114,818 117,0 
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Sn 118,71 119,6 

Sb 121,76 122,2 

Te 127,60 124,8 

J 126,9044 127,4 

Xe 131,30 130,0 

6 

 

Cs 132,9054 134,75 

Ba 137,327 137,5 

La 138,9055 140,25 

Ce 140,116 143,0 

Pr 140,9076 145,75 

Nd 144,242 148,5 

Pm [145] 151,25 

Sm 150,36 154,0 

Eu 151,964 156,75 

Gd 157,25 159,5 

Tb 158,9253 162,25 

Dy 162,50 165,0 

Ho 164,930 167,75 

Er 167,259 170,5 

Tu 168,9342 173,25 

Yb 173,054 176,0 

Lu 174,9668 178,75 

Hf 178,49 181,5 

Ta 180,9479 184,25 

W 183,84 187,0 

Re 186,207 189,75 

Os 190,23 192,5 

Ir 192,217 195,25 

Pt 195,084 198,0 

Au 196,9665 200,75 

Hg 200,59 203,5 

Tl 204,3833 206,25 

Pb 207,2 209,0 

Bi 208,980 211,75 

Po [209] 214,5 
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At [210] 217,25 

Rn [222] 220,0 

7 

Fr [223] 228,7 

Ra [226] 231,0 

Ac [227] 233,3 

Th 232,038 235,6 

Pa 231,036 237,9 

U 238,029 240,2 

Np [237] 242,5 

Pu [244] 244,8 

Am [243] 247,1 

Cm [247] 249,4 

Bk [247] 251,7 

Cf [251] 254,0 

ɽs [252] 256,3 

Fm [257] 258,6 

Md [258] 260,9 

No [259] 263,2 

Lr [262] 265,5 

Rf [267] 267,8 

Db [268] 270,1 

Sg [271] 272,4 

Bh [272] 274,7 

Hs [270] 277,0 

Mt [276] 279,3 

Ds [281] 281,6 

Rg [280] 283,9 

Cn [285] 286,2 

Uut [284] 288,5 

Uug [289] 290,8 

Uup [288] 293,1 

Uuh [293] 295,4 

Uus - 297,7 

Uuo [294] 300,0 
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ɺ-ʪʨʝʪʴʠʭ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʩʥʦʚʘʪʴ 

ʟʥʘʯʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʛʘʟʦʚ çʬʠʙʦʥʘʯʯʠʝʚʦʡè ʪʘʙʣʠʮʳ 

ʄʝʥʜʝʣʝʝʚʘ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʚʦ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʷʭ ʪʦʯʢʦʡ ʦʪʩʯʪyʘ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʨʦʜʥʳʡ ʛʘʟ, 

ʧʦʩʣʝʜʥʠʡ ʵʣʝʤʝʥʪ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʙʣʘʛʦʨʦʜʥʳʝ ʛʘʟʳ ʷʚʣʷʶʪʩʷ çʵʣʝʤʝʥʪʦ-

ʦʙʨʘʟʫʶʱʠʤʠè ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ.  

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ 

ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʦʡ ʠ ʧʨʠʟʥʘʥʥʦʡ ʪʘʙʣʠʮʝʡ ɼ.ʀ.ʄʝʥʜʝʣʝʝʚʘ?  
 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 
 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʦʩʩʠʡʩʢʦʛʦ 

ʫʯyʥʦʛʦ ɸ.ʂ. ʄʘʢʝʝʚʘ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʠʣ çʯʝʨʝʜʫ 

ʥʝʧʨʝʨʳʚʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʨʷʜʫ ʵʣʝʤʝʥʪʦʚè. 

ʉʦʛʣʘʩʥʦ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ç... ʚ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ 

ʪʘʢʦʤ ʫʯʘʩʪʢʝ ʵʣʝʤʝʥʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʨʘʚʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʢʦʥʯʘʥʠʷ ʫʯʘʩʪʢʘ, ʧʨʦʷʚʣʷʶʪ ʩʭʦʜʥʳʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʣʝʤʝʥ-

ʪʘʤʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʫʯʘʩʪʢʘè. ɻʣʘʚʥʝʡʰʠʤ ʢʨʠʪʝʨʠʝʤ 

ʩʭʦʜʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʦʥ ʧʨʠʥʷʣ ʠʤʝʥʥʦ ʨʝʘʣʴʥʦ ʧʨʦʷʚʣʷʝʤʳʝ 

ʩʭʦʜʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʜʘʞʝ ʝʩʣʠ 

ʚʥʝʰʥʷʷ ʩʪʨʫʢʪʫʨʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʢʘ ʘʪʦʤʦʚ ʪʘʢʠʭ 

ʩʭʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʦʜʠʥʘʢʦʚʘ. ʆʥ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʢʘʞʜʳʡ 

ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʫʯʘʩʪʦʢ (ɽʩʪʝʩʪʚʝʥʥʳʡ ʎʠʢʣ; ʠʣʠ, ʧʦ 

ʩʪʘʨʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ, ï ʧʝʨʠʦʜ) ʦʢʘʥʯʠʚʘʝʪʩʷ 

ʱʸʣʦʯʥʦʟʝʤʝʣʴʥʳʤ ʤʝʪʘʣʣʦʤ [10]. 
 

ɺʦ-ʚʪʦʨʳʭ, ʢʘʢ ʵʪʦ ʥʝ ʧʦʢʘʞʝʪʩʷ ʩʪʨʘʥʥʳʤ, ʧʨʝʜʣʦʞʝʥ-

ʥʳʡ ʧʦʜʭʦʜ ʩʦʚʧʘʜʘʝʪ ʪʘʢʞʝ ʩʦ ʚʟʛʣʷʜʦʤ ʩʘʤʦʛʦ ɼ. ʀ. 

ʄʝʥʜʝʣʝʝʚʘ! ɺ.ɻ. ʈʦʜʠʦʥʦʚ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [12] ʧʦʢʘʟʘʣ, ʯʪʦ 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʥʘʤʠ ʪʘʙʣʠʮʘ ʵʣʝʤʝʥʪʦʚ ʠʩʢʘʞʝʥʘ, ʘ ʠʩʪʠʥʥʘʷ 

ʪʘʙʣʠʮʘ ʵʣʝʤʝʥʪʦʚ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ, ʧʦʩʣʝʜʥʠʡ ʨʘʟ 

ʫʚʠʜʝʚʰʘʷ ʩʚʝʪ ʚ ʥʝʠʩʢʘʞʸʥʥʦʤ ʚʠʜʝ ʚ 1906 ʛʦʜʫ ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ (ʫʯʝʙʥʠʢ ñʆʩʥʦʚʳ ʭʠʤʠʠò, VIII  ʠʟʜʘʥʠʝ), 

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʈʠʩ. 16. ʀʩʪʠʥʥʘʷ ʥʝʠʩʢʘʞʸʥʥʘʷ ʪʘʙʣʠʮʘ ʵʣʝʤʝʥʪʦʚ 

ɼ.ʀ.ʄʝʥʜʝʣʝʝʚʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʚ ʫʯʝʙʥʠʢʝ çʆʩʥʦʚʳ ʭʠʤʠʠè 

ʚ 1906 ʛ. [12]  

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʥyʥʦʡ ʪʘʙʣʠʮʳ, ʙʣʘʛʦʨʦʜʥʳʝ ʛʘʟʳ 

ʥʘʭʦʜʷʪʩʷ ʥʝ ʚ ʧʦʩʣʝʜʥʝʡ ʚʦʩʴʤʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʤʳ ʧʨʠʚʳʢʣʠ 

ʠʭ ʚʠʜʝʪʴ, ʘ ʚ ʥʫʣʝʚʦʡ ʛʨʫʧʧʝ. ʕʪʦ ʛʝʥʠʘʣʴʥʦʝ ʧʨʝʜʚʠʜʝʥʠʝ 

ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠʚʝʜʥyʥʳʤʠ ʚʳʰʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʙʣʘʛʦʨʦʜʥʳʝ (ʠʥʝʨʪʥʳʝ) 

ʛʘʟʳ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʦʦʙʨʘʟʫʶʱʠʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʣʦʞʝʥ-

ʥʳʡ ʧʦʜʭʦʜ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 

17). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʚʩʝ ʵʣʝʤʝʥʪʳ ʨʘʩʧʦʣʦʞʝʥʳ 

ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ, ʥʘ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʙʣʘʛʦʨʦʜʥʳʝ 



ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 
 

çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠè, 2012, ˉ 1-12, ʩʪʨ. 33 

ʛʘʟʳ. ʉʧʨʘʚʘ ʠ ʩʣʝʚʘ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ ʨʘʩʧʦʣʦʞʝʥʳ ʯʪyʥʳʝ 

ʠ ʥʝʯʪyʥʳʝ ʧʝʨʠʦʜʳ, ʧʨʠʯʤy ʵʣʝʤʝʥʪʳ ʚ ʢʘʞʜʦʤ ʧʝʨʠʦʜʝ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʨʷʤʳʭ, ʛʜʝ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʘʢ ʜʦʣʷ ʘʪʦʤʥʦʡ ʤʘʩʩʳ ʙʣʘʛʦʨʦʜʥʦʛʦ ʛʘʟʘ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ.  

 

 
 

ʈʠʩ. 17. ɻʨʘʬʠʯʝʩʢʠʡ ʚʠʜ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ, 

ʚʳʨʘʞʝʥʥʳʭ ʯʝʨʝʟ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʘʪʦʤʥʫʶ ʤʘʩʩʫ  

 

ɿʥʘʯʝʥʠʷ ʪʘʥʛʝʥʩʦʚ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʫʢʘʟʘʥʥʳʭ ʧʨʷʤʳʭ 

ʚʩy ʚʨʝʤʷ ʫʤʝʥʴʰʘʶʪʩʷ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʨʘʪʥʳʡ ʨʷʜ 
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ʇʨʠ ʵʪʦʤ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʧʨʠʥʷʣʦ ʚʠʜ ʢʨʘʩʠʚʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ ʚ ʚʠʜʝ 

çyʣʦʯʢʠè, ʛʜʝ ʢʘʞʜʳʡ ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʫ ʝ yʚʝʪʚʴ, 

ʧʨʠʯʤy ʥʘ ʚʝʨʰʠʥʝ çʣyʦʯʢʠè ʨʘʩʧʦʣʦʞʝʥ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩ 

ʤʘʣʳʤ ʯʠʩʣʦʤ ʵʣʝʤʝʥʪʦʚ, ʘ ʥʠʞʥʠʝ ʰʠʨʦʢʠʝ ʚʝʪʚʠ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʚ ʧʝʨʠʦʜʝ, ʢʘʢ ʫ ʥʘʩʪʦʷʱʝʡ 

ʣyʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʳ ʚʥʠʟʫ. 
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ʇʦʜʚʦʜʷ ʠʪʦʛ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʘ 

ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʵʣʝʤʝʥʪʦʚ, ʚʳʩʚʝʪʠʪʴ ʝʱ yʦʜʥʫ ʝ yʛʨʘʥʴ. 

ɽʱy ʚ ʩʝʥʪʷʙʨʝ 1886 ʛ. ʂʨʫʢʩ ʚʳʩʪʫʧʠʣ ʚ ɹʠʨʤʠʥʛʝʤʝ ʩ 

ʨʝʯʴʶ çʆ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚè, ʚ ʢʦʪʦʨʦʡ 

ʚʳʩʢʘʟʘʣʩʷ ʚ ʪʦʤ ʜʫʭʝ, ʯʪʦ ʘʪʦʤʳ ʚʩʝʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʙʨʘʟʦʚʘʣʠʩʴ ʠʟ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʤʘʪʝʨʠʠ ï 

ʧʨʦʪʠʣʘ. ʕʪʘ ʨʝʯʴ ʚʦʟʨʦʜʠʣʘ ʜʘʚʥʠʡ ʫʤʦʟʨʠʪʝʣʴʥʳʡ ʩʧʦʨ ʦ 

ʝʜʠʥʩʪʚʝ ʤʠʨʘ, ʩʚʝʜʷ ʝʛʦ ʪʝʧʝʨʴ ʢ ʧʨʦʙʣʝʤʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠʭ ʩʚʦʡʩʪʚ. ʇʦ ʤʥʝʥʠʶ ʂ.ɸ. 

ʊʠʤʠʨʷʟʝʚʘ, ʩʭʝʤʘ ʂʨʫʢʩʘ ç... ʜʦʧʦʣʥʷʝʪ ʤʝʥʜʝʣʝʝʚʩʢʫʶ 

ʩʠʩʪʝʤʫ ʚ ʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʯʪʦ ʫʷʩʥʷʝʪ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʩʚʦʡʩʪʚ ʫʯʘʩʪʠʝʤ ʚʪʦʨʦʛʦ ʬʘʢʪʦʨʘ ï 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʵʣʝʤʝʥʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʦʜʠʥ 

ʬʘʢʪʦʨ (ʘʪʦʤʥʳʡ ʚʝʩ) ʜʣʷ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʝʥè [9].  

ʇʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ çʬʠʙʦʥʘʯʯʠʝʚʳʡè ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʧʝʨʠʦʜʘʭ ʤʦʞʝʪ ʩʪʘʪʴ ʪʨʝʪʴʠʤ 

ʬʘʢʪʦʨʦʤ, ʜʦʧʦʣʥʷʶʱʠʤ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

ʵʣʝʤʝʥʪʦʚ. 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ: 

ʚʦ-ʧʝʨʚʳʭ, ʜʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʠʦʜʦʚ 

çʬʠʙʦʥʘʯʯʠʝʚʦʡè ʪʘʙʣʠʮʳ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ; 

ʚʦ-ʚʪʦʨʳʭ, çʠʩʧʨʘʚʠʪʴè ʘʪʦʤʥʳʝ ʤʘʩʩʳ ʵʣʝʤʝʥʪʦʚ ʠ 

ʧʦʣʫʯʠʪʴ ʘʪʦʤʥʳʝ ʤʘʩʩʳ çʯʠʩʪʳʭè, ʥʝ ʟʘʛʨʷʟʥʥyʥʳʭ 

ʠʟʦʪʦʧʘʤʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ; 

ʚ-ʪʨʝʪʴʠʭ, ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʳʡ ʚʠʜ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ ʠʟ ʯʝʪʳʨʭy ʵʣʝʤʝʥʪʦʚ; 

ʚ-ʯʝʪʚʨyʪʳʭ, ʦʙʦʩʥʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʙʣʘʛʦʨʦʜʥʳʭ ʛʘʟʦʚ 

ʢʘʢ ʵʣʝʤʝʥʪʦʦʙʨʘʟʫʶʱʠʭ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ.  
 

ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ï 

çʬʠʙʦʥʘʯʯʠʝʚʫʶè ʪʘʙʣʠʮʫ çʯʠʩʪʳʭè ʥʝ ʟʘʛʨʷʟʥʥyʥʳʭ 

ʠʟʦʪʦʧʘʤʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ.  

çʌʠʙʦʥʘʯʯʠʝʚʳʡè ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʝʨʠʦʜʘʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʨʝʪʴʠʤ ʬʘʢʪʦʨʦʤ, ʜʦʧʦʣʥʷʶʱʠʤ 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʵʣʝʤʝʥʪʦʚ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ 

ʪʝʧʝʨʴ ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʕʊɸʇʓ ʈɸɿɺʀʊʀʗ ʇɽʈʀʆɼʀʏɽʉʂʆɻʆ ɿɸʂʆʅɸ 

ʅʦʤʝʨ 

ʵʪʘʧʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʵʪʘʧʘ 

ʉʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʵʪʘʧʘ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ï 

1 ʭʠʤʠʯʝʩʢʠʡ ʦʪ ʠʭ ʘʪʦʤʥʦʛʦ ʚʝʩʘ 

2 ʬʠʟʠʯʝʩʢʠʡ ʦʪ ʠʭ ʟʘʨʷʜʦʚ ʷʜʝʨ 

3 çʬʠʙʦʥʘʯʯʠʝʚʳʡè 
ʦʪ ʟʘʢʦʥʘ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦ ʧʝʨʠʦʜʘʤ 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
 

1. ɸʩʪʘʬʴʝʚ ɹ.ɸ. ɺʨʝʤʷ ʧʦʟʥʘʚʘʪʴ ʟʘʢʦʥʳ.  

      URL=http:// http://raen-noos.narod.ru/ b_astafjev_1.htm 

2. ɸʣʠʢʙʝʨʦʚʘ ʃ.ʖ., ʉʘʚʠʥʢʠʥʘ ɽ.ɺ., ɼʘʚʳʜʦʚʘ ʄ.ʅ. ʆʩʥʦʚʳ 

ʩʪʨʦʝʥʠʷ ʚʝʱʝʩʪʚʘ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. - ʄʀʊʍʊ, 2004 ʛ. 

3. http://lenta.ru/news/2009/10/07/mendeleev/ 

4. ʐʠʣʦ ʅ.ɸ., ɼʠʥʢʦʚ ɸ.ɺ. ʌʝʥʦʪʠʧʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʘʪʦʤʦʚ ʚ 

ʨʘʟʚʠʪʠʝ ʠʜʝʡ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ // çɸʢʘʜʝʤʠʷ ʊʨʠʥʠʪʘʨʠʟʤʘè, 

ʄ., ʕʣ ˉ 77-6567, ʧʫʙʣ.14630, 09.11.2007 

5. www.samfact.com 

6.  http://www.hemi.nsu.ru/text142.htm 

7. ʃʝʚʠʮʢʠʡ ʄ.ʄ. ʍʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ. ɼʦʩʪʠʞʝʥʠʷ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ. // ʍʠʤʠʷ, çʇʝʨʚʦʝ ʩʝʥʪʷʙʨʷè. - 2000, ̄  22. 

8. ʂʘʟʘʢʦʚ ɹ. ʇʨʝʚʨʘʱʝʥʠʝ ʵʣʝʤʝʥʪʦʚ - 

 http://n-t.ru/ri/kz/pe16.htm 

9. ɹʉʕ http://www.rustrana.ru/article.php?nid=4091 

10. ʄʘʢʝʝʚ ɸ.ʂ. ʍʠʤʠʷ: ʥʘʩʪʦʷʠɦʡ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʢʦʥ ʠ 

ʝʛʦ ʥʘʛʣʷʜʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ. -  

   http://www.inauka.ru/blogs/article90722/print.html 

11. ʂʦʥʜʨʘʰʠʥ ʀ. ɼʠʘʣʝʢʪʠʢʘ ʤʘʪʝʨʠʠ. -  

http://raen-noos.narod.ru/
http://lenta.ru/news/2009/10/07/mendeleev/
http://www.samfact.com/
http://www.hemi.nsu.ru/text142.htm
http://n-t.ru/ri/kz/pe16.htm
http://www.rustrana.ru/article.php?nid=4091
http://www.inauka.ru/blogs/article90722/print.html


ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 
 

çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠè, 2012, ˉ 1-12, ʩʪʨ. 36 

      http://www.philosophy.ru/library/dialmr/index.htm 

12. ʈʦʜʠʦʥʦʚ ɺ.ɻ. ʄʝʩʪʦ ʠ ʨʦʣʴ ʤʠʨʦʚʦʛʦ ʵʬʠʨʘ ʚ ʠʩʪʠʥʥʦʡ  

      ʪʘʙʣʠʮʝ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ. // ɾʈʌʄ, 2001, ̄ 1-12, ʩ. 37-51. 
 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 23. 10. 2011ʛ. 

 

ʗʢʫʰʢʦ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ, (ʛ. ʉʫʤʳ, ʋʢʨʘʠʥʘ), ï 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʉʫʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʣʘʫʨʝʘʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ 

ʋʢʨʘʠʥʳ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ (1996), ʣʘʫʨʝʘʪ ʇʨʝʤʠʠ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʟʘ ʦʪʢʨʳʪʠʝ ɿʘʢʦʥʘ çʬʠʙʦʥʘʯ-

ʯʠʝʚʦʛʦè ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʝʨʠʦʜʘʭ 

ʊʘʙʣʠʮʳ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ (2011), ʠʤʝʝʪ ʙʦʣʝʝ 50 ʥʘʫʯʥʳʭ 

ʪʨʫʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʝ 25 ʘʚʪʦʨʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʠ 

ʧʘʪʝʥʪʦʚ (ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʳ) ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ, ʧʦʙʝʜʠʪʝʣʴ 

ɺʩʝʫʢʨʘʠʥʩʢʠʭ ʢʦʥʢʫʨʩʦʚ ï çʊʆʇ-ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ-

2008è ʚ ʥʦʤʠʥʘʮʠʠ çʅʘʠʣʫʯʰʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʨʳʚ 

ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠè ʠ çʀʟʦʙʨʝʪʝʥʠʝ ʛʦʜʘ ï 

2009è, ï ʟʘ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

 
 

http://www.philosophy.ru/library/dialmr/index.htm
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ʅɸʁʂɺʀʉʊʆʈ 

 
ʖ.ɽ. ɺʠʥʦʛʨʘʜʦʚ  

 

 
ɺʝʨʩʠʷ ʧʨʠʯʠʥʳ çʩʘʤʦʟʘʨʷʜʘè ʪʦʥʢʦʧʣʸʥʦʯʥʳʭ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

 
ʅʘʫʯʥʦ ʧʦʧʫʣʷʨʥʳʡ ʞʫʨʥʘʣ çʈʘʜʠʦè ʚ ʩʚʦʸ ʚʨʝʤʷ 

ʦʙʨʘʱʘʣ ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʝʡ ʥʘ ʧʦʷʚʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʚʳʚʦʜʘʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʙʦʣʴʰʦʡ ʸʤʢʦʩʪʠ, ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʨʷʞʝʥʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ. ʆʙʲʷʩʥʷʣʩʷ ʬʝʥʦʤʝʥ ʦʩʪʘʪʦʯʥʳʤ ʟʘʨʷʜʘʤ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʣʘʩʪʠʥ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʬʘʨʘʜʥʦʡ ʸʤʢʦʩʪʠ 

ʧʨʠʦʙʨʝʪʘʶʪ ʟʘʨʷʜ ʩʨʘʟʫ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʝʨʝʜʘʶʪʩʷ 

ʟʘʢʘʟʯʠʢʫ ʩ ʟʘʢʦʨʦʯʝʥʥʳʤʠ ʚʳʚʦʜʘʤʠ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ 

ʪʝʭʥʠʢʠ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʀʟʚʝʩʪʝʥ ʬʝʥʦʤʝʥ çʩʘʤʦʟʘʨʷʜʘè ʪʦʥʢʦʧʣʸʥʦʯʥʳʭ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʪʦʥʢʦʧʣʸʥʦʯʥʳʭ ʢʦʥʜʝʥʩʘʪʦ-

ʨʦʚ, ʧʨʠ ʧʦʧʳʪʢʝ ʦʙʲʷʩʥʠʪʴ ʬʝʥʦʤʝʥ ʩʘʤʦʟʘʨʷʜʘ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʦʩʣʝ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʨʠʚʣʝʢʘʶʪ ʪʘʢʠʝ 

ʧʦʥʷʪʠʷ, ʢʘʢ çʥʝʡʪʨʠʥʦè, çʩʚʦʙʦʜʥʘʷ ʵʥʝʨʛʠʷè, çʪʝʤʥʘʷ 

ʵʥʝʨʛʠʷè, çʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʪʦʢʘʤʠ ʥʝʠʟʚʝʩʪʥʦʛʦ ʠʟʣʫʯʝ-

ʥʠʷè ʠ ʪ.ʜ. 

ɺʦʟʥʠʢʘʝʪ ʜʚʘ ʘʩʧʝʢʪʘ ʧʨʦʙʣʝʤʳ ʩʘʤʦʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘ-

ʪʦʨʦʚ: 

 

 ʚʦ-ʧʝʨʚʳʭ, ʪʨʝʙʫʝʪʩʷ ʦʙʲʷʩʥʝʥʠʝ ʧʨʠʯʠʥʳ ʩʘʤʦʟʘʨʷʜʘ; 

 

 ʚʦ-ʚʪʦʨʳʭ, ʤʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʝʥʦʤʝʥ ʩʘʤʦʟʘ-

ʨʷʜʘ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
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***** ʇʨʠ ʧʦʧʳʪʢʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ 

ʪʦʥʢʦʧʣʸʥʦʯʥʦʤʫ ʢʦʥʜʝʥʩʘʪʦʨʫ ʢʦʥʜʝʥʩʘʪʦʨʘ ʙʫʤʘʞʥʦʛʦ ʠʣʠ 

ʩʣʶʜʷʥʦʛʦ ï ʩʘʤʦʟʘʨʷʜ ʚ ʮʝʧʠ ʜʚʫʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ.  

ʆʯʝʚʠʜʥʦ, ʬʝʥʦʤʝʥ ʩʘʤʦʟʘʨʷʜʘ ʧʨʠʩʫʱ ʪʦʣʴʢʦ ʪʦʥʢʦ-

ʧʣʸʥʦʯʥʳʤ ʢʦʥʜʝʥʩʘʪʦʨʘʤ ï ʢʦʥʜʝʥʩʘʪʦʨʘʤ ʩ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʦʡ ʸʤʢʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘʤ, ʸʤʢʦʩʪʴ ʢʦʪʦʨʳʭ 

ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ ʠ ʟʥʘʢʘ ʧʦʣʷʨʥʦʩʪʠ 

ʩʤʝʱʝʥʠʷ ʥʘ ʠʭ ʦʙʢʣʘʜʢʘʭ. 

 

ʆʙʲʷʩʥʝʥʠʝ  ʬʝʥʦʤʝʥʘ  ʩʘʤʦʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

 

ʇʨʠʯʠʥʘ ʩʘʤʦʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ, ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ, ʦʙʲʷʩʥʷʪʴʩʷ ʥʘʧʨʷʞʝʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʚʦʟʥʠʢʘʝʪ ʚʥʫʪʨʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʘ ʩʯʸʪ ʚʳʧʨʷʤʣʝʥʠʷ  ʕɼʉ 

ʧʝʨʝʤʝʥʥʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʰʫʤʦʚʦʛʦ ʪʦʢʘ ʨʝʟʠʩʪʦʨʘ ʧʦʪʝʨʴ 

ʢʦʥʜʝʥʩʘʪʦʨʘ, ʧʨʠ ʵʪʦʤ ʕɼʉ ʰʫʤʘ ʠʤʝʝʪ ʥʫʣʝʚʦʝ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ, ʘ ʚʳʧʨʷʤʣʝʥʠʝ ʵʪʦʡ ʰʫʤʦʚʦʡ ʕɼʉ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʨʝʞʠʤʝ ʫʤʥʦʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ.  

ɹʦʣʴʰʠʥʩʪʚʫ ʨʘʜʠʦʠʥʞʝʥʝʨʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ: 

- ʫhʤʦʚʘʷ ʕɼʉ ʧʨʦʚʦʜʥʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 

ʅʘʡʢʚʠʩʪʘ [1];  

- ʥʘʧʨʷʞʝʥʠʝ ʕɼʉ ʰʫʤʘ ʤʘʣʦ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ (ʚ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʣʫʯʘʝ) 1Ā10
-3

 ʚʦʣʴʪ; 

- ʠʟʚʝʩʪʥʳ ʧʘʨʘʤʝʪʨʳ ʚʦʣʴʪ-ʬʘʨʘʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ɺʌʍ), ʚ ʪʦʤ ʯʠʩʣʝ ʪʠʧʦʚʦʛʦ ʚʘʨʠʢʘʧʘ ʂɺ109 (ʨʠʩ. 1.), 

ʚʳʧʫʩʢʘʝʤʦʛʦ ʩʝʨʠʡʥʦ [2.];  

- ʠʟʚʝʩʪʥʳ ʧʘʨʘʤʝʪʨʳ ɺʌʍ ʜʨʫʛʠʭ ʪʦʥʢʦʧʣʸʥʦʯʥʳʭ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ (ʨʠʩ. 2.), ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʜʠʵʣʝʢʪʨʠʢʘ [3.];  

-  ʀʟʚʝʩʪʥʘ ʦʙʦʙʱʸʥʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʸʤʢʦʩʪʴʶ, ʚ ʯʘʩʪʥʦʩʪʠ ï 

ʚʘʨʠʢʘʧʘ (ʨʠʩʫʥʦʢ 3).  
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ʈʠʩʫʥʦʢ 1                          ʈʠʩʫʥʦʢ 2 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3 

 

ʅʘ ʩʭʝʤʝ ʨʠʩʫʥʢʘ 3: VD ï ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʦʡ ʸʤʢʦʩʪʴʶ ʉ=f(u); ʨʝʟʠʩʪʦʨ r  ï ʩʦʩʪʘʚʣʷʶʱʘʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʝʟʠʩʪʦʨʘ ʧʦʪʝʨʴ, ʵʪʦʪ ʨʝʟʠʩʪʦʨ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʪʦʢ ʯʝʨʝʟ ʜʠʦʜ ʠ ʝʛʦ ʚʝʣʠʯʠʥʘ ʜʦ 100 ʨʘʟ 

ʤʝʥʴʰʝ ʸʤʢʦʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʸʤʢʦʩʪʴʶ; ʨʝʟʠʩʪʦʨʳ R ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʦʪʝʨʴ ʜʠʵʣʝʢʪʨʠʢʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʉ=f(u), ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʘʥʛʝʥʩʦʤ ʫʛʣʘ ʧʦʪʝʨʴ ʜʠʵʣʝʢʪʨʠʢʘ ʠ ʧʨʝʚʳʰʘʝʪ ʚ 100 ʠ 

ʙʦʣʝʝ ʨʘʟ ʝʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʥʜʝʥʩʘʪʦʨʘ ʥʘ ʯʘʩʪʦʪʘʭ 

ʚʥʫʪʨʠ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʸʤʢʦʩʪʴʶ. 

 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʰʫʤʷʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʦʪʝʨʴ ʢʦʥʜʝʥʩʘʪʦʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 3, ʨʝʟʠʩʪʦʨ R). ʕʪʦ 
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ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʕɼʉ ʰʫʤʦʚʦʛʦ ʪʦʢʘ ʩ 

ʥʫʣʝʚʳʤ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ. ʐʫʤʦʚʘʷ ʕɼʉ ʦʢʘʟʳʚʘʝʪʩʷ 

ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʦʙʢʣʘʜʢʘʤ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʵʪʘ ʕɼʉ ʰʫʤʘ 

ʫʧʨʘʚʣʷʝʪ ʝʤʢʦʩʪʴʶ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʜʝʥʩʘʪʦ-

ʨʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʝʛʦ ʸʤʢʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʥʫʣʷ ʚ ʦʙʣʘʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ 

(ʨʠʩ.2) ʠʣʠ ʚ ʫʚʝʣʠʯʝʥʠʠ ʝʤʢʦʩʪʠ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʰʫʤʦʚʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʥʫʣʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʩʤʝʱʝʥʠʷ (ʜʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩʤʝʱʝʥʠʷ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʸʤʢʦʩʪʠ, 

ʚ ʯʘʩʪʥʦʤ ʧʨʠʚʝʜʝʥʥʦʤ ʩʣʫʯʘʝ ï ʜʦ ʥʘʧʨʷʞʝʥʠʷ ʦʢʦʣʦ 0.5 

ʚʦʣʴʪ), ʘ ʩ ʧʦʚʳʰʝʥʠʝ ʩʤʝʱʝʥʠʷ ʚʳʰʝ 0.5 ʚʦʣʴʪ ʠ ʜʘʣʝʝ ʥʘ 

ʦʙʢʣʘʜʢʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʸʤʢʦʩʪʴ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʘʜʘʝʪ.  

ʇʦʣʫʚʦʣʥʳ ʕɼʉ ʰʫʤʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ 

ʤʝʥʴʰʝ ʰʫʥʪʠʨʫʶʪʩʷ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʸʤʢʦʩʪʴʶ (ʨʠʩ. 3) ʠ ʩʦʟʜʘʶʪ ʚʦ ʚʥʝʰʥʝʡ ʮʝʧʠ ʚʘʨʠʢʘʧʘ ï 

ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʱʠʡ 

ʪʦʢ, ʯʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʣʫʚʦʣʥʳ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ 

ʧʦʣʫʚʦʣʥʳ (ʚʝʣʠʯʠʥʘ ʕɼʉ ʜʦ 0.5 ʚʦʣʴʪʘ), ʫʧʨʘʚʣʷʷ ʸʤʢʦʩʪʴʶ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʫʚʝʣʠʯʠʚʘʶʪ ʝʛʦ ʸʤʢʦʩʪʴ ʠ ʪʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨ 

ʙʦʣʴʰʝ ʰʫʥʪʠʨʫʝʪ ʕɼʉ ʰʫʤʘ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʰʫʥʪʠʨʦʚʘʥʥʳʝ 

ï ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʣʫʚʦʣʥʳ ʰʫʤʦʚʦʡ ʕɼʉ ï ʩʦʟʜʘʶʪ ʚʦ 

ʚʥʝʰʥʝʡ ʮʝʧʠ ʪʦʢ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ. 

ɺ ʢʣʶʯʝ ʧʦʧʫʣʷʨʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʠʤʝʥʥʦ ʪʘʢ ʩʣʝʜʫʝʪ 

ʦʙʲʷʩʥʠʪʴ ʧʦʷʚʣʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʸʤʢʦʩʪʴʶ ʥʘʧʨʷʞʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʠ ʟʘʨʷʜʘ.  

ɼʣʷ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʪʝʦʨʠʠ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʠ ʜʣʷ 

ʨʘʜʠʦʬʠʟʠʢʘ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ ʧʦʷʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʜʨʫʛʠʭ ʛʘʨʤʦʥʠʢ ʚ ʩʧʝʢʪʨʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

ʥʝʣʠʥʝʡʥʦʡ ʮʝʧʠ, ʝʩʣʠ ʢ ʥʝʡ ʧʨʠʣʦʞʝʥʦ ʥʘʧʨʷʞʝʥʠʝ  ʕɼʉ ʩ 

ʥʫʣʝʚʳʤ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʪʦʢʘ [4.] 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ ʤʦʱʥʦʩʪʴ 

ʪʝʧʣʦʚʦʛʦ ʰʫʤʘ ʵʣʝʤʝʥʪʦʚ ʮʝʧʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ (ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʵʣʝʤʝʥʪʝ ʮʝʧʠ, ʦʪ  ʪʦʢʘ ʯʝʨʝʟ 

ʵʣʝʤʝʥʪ ʮʝʧʠ), ʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʦ ʤʦʱʥʦʩʪʠ ï ʠ ʦʪ 

ʟʥʘʯʝʥʠʡ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʯʘʩʪʢʘ ʮʝʧʠ. ʀʤʝʥʥʦ 
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ʧʦʪʦʤʫ, ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʟʘʨʷʜʘ, ʢʦʥʜʝʥʩʘʪʦʨ 

ʧʨʦʜʦʣʞʘʝʪ ʥʘʨʘʱʠʚʘʪʴ ʟʘʨʷʜ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʦʣʫʚʦʣʥʘʭ ʠ 

ʚʳʙʨʦʩʘʭ ʕɼʉ ʰʫʤʦʚ ʅʘʡʢʚʠʩʪʘ. ʋʚʝʣʠʯʝʥʠʝ ʟʘʨʷʜʘ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʦʙʢʣʘʜʢʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʪʦʢʘ 

ʫʪʝʯʢʠ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ ʫʪʝʯʢʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʦʡ ʸʤʢʦʩʪʠ. ʇʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʘʚʝʥʩʪʚʝ ʪʦʢʘ 

ʟʘʨʷʜʘ ʠ ʪʦʢʘ ʫʪʝʯʢʠ ï ʜʘʣʴʥʝʡʰʝʝ ʥʘʨʘʩʪʘʥʠʝ ʟʘʨʷʜʘ ʚ 

ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʨʝʢʨʘʱʘʝʪʩʷ ʠ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠʥʠʤʘʝʪ 

ʫʩʪʦʡʯʠʚʦʝ ʥʘʧʨʷʞʝʥʠʝ. ʕʪʦ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʨʘʟʥʳʭ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʨʘʟʥʦʝ, ʠʙʦ ʪʦʢ ʫʪʝʯʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ ʚʦʟʨʘʩʪʘʝʪ 

ʩ ʸʤʢʦʩʪʴʶ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ʄʦʞʥʦ ʧʨʦʚʝʩʪʠ ʦʧʳʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʜʘʥʥʫʶ 

ʚʝʨʩʠʶ ʧʨʠʯʠʥʳ ʩʘʤʦʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʩ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʦʡ ʸʤʢʦʩʪʴʶ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴ-ʥʘʷ ʩʭʝʤʘ 

ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4, ʩʧʨʘʚʘ. ʅʘ ʩʭʝʤʝ ʠʟʦʙʨʘʞʥy ʰʫʤʦʚʦʡ ʨʝʟʠʩʪʦʨ Rʐ 

ï ʷʚʣʷʶʱʠʡʩʷ ʨʝʟʠʩʪʦʨʦʤ ʫʪʝʯʢʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʸʤʢʦʩʪʴʶ, ʩʦʙʩʪʚʝʥʥʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ 

ʢʣʶʯʘ ʂʅ. ʂʦʥʜʝʥʩʘʪʦʨ ʠ ʢʣʶʯ ʧʦʤʝʱʝʥʳ ʚ ʫʛʦʣʢʦʚʳʡ 

ʙʘʡʦʥʝʪʥʳʡ ʨʘʟʲʸʤ ʉʈ-50-81ʌ, ʠʩʢʣʶʯʘʶʱʠʡ ʚʣʠʷʥʠʝ 

ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʚ ʢʦʪʦʨʦʤ ʤʳ ʪʝʧʝʨʴ 

ʞʠʚʸʤ) ʥʘ ʚʘʨʠʢʘʧ ʉ(U) ʠ ʢʥʦʧʢʫ ʂʅ. 

. 

 
 

ʈʠʩʫʥʦʢ 4 

 

ɺʘʨʠʢʘʧ ʚʩʝʛʜʘ ʧʦʜʢʣʶʯʝʥ ʢʦ ʚʭʦʜʫ ʦʩʮʠʣʣʦʛʨʘʬʘ 

(ʦʜʥʠʤ ʚʳʚʦʜʦʤ ʠ ʧʦʪʦʤʫ, ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʥʘʚʦʜʢʠ, ʝʩʣʠ ʙʳ 
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ʦʥʠ ʙʳʣʠ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʙʳ ʦʩʮʠʣʣʦʛʨʘʬʦʤ.), ʘ ʜʨʫʛʦʡ 

ʚʳʚʦʜ ʚʘʨʠʢʘʧʘ ʩ ʧʦʤʦʱʴ  ʁ ʢʥʦʧʢʠ ʂʅ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʦʙʱʝʤʫ ʧʨʦʚʦʜʫ (ʢʦʨʧʫʩʫ) ʦʩʮʠʣʣʦʛʨʘʬʘ. 

ʇʨʠ ʪʘʢʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʢʦʥʜʝʥʩʘʪʦʨ ʚʘʨʠʢʘʧʘ ʨʘʟʨʷʞʘʝʪʩʷ 

ʥʘ ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʮʠʣʣʦʛʨʘʬʘ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʟʘ 

ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʠʩʯʠʩʣʷʝʤʳʡ ʚ ʜʦʣʷʭ ʤʠʣʠʩʝʢʫʥʜʳ. 

ʂʥʦʧʢʘ ʫʧʨʘʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ, ʚʨʫʯʥʫʶ, ʩ ʢʨʘʪʢʦʚʨʝ-

ʤʝʥʥʳʤ ʥʘʞʘʪʠʝʤ ʥʘ ʥʝʢʦʪʦʨʦʤ ʠʥʪʝʨʚʘʣʝ ï ʦʪ 0.1 ʜʦ 10 

ʩʝʢʫʥʜ. ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʚʘʨʠʢʘʧʳ ʢʫʧʣʝʥʥʳʝ ʚ ʤʘʛʘʟʠʥʝ ʚ 

2010 ʛʦʜʫ (30 ʰʪʫʢ) ʠ ʠʟʲʷʪʳʝ ʠʟ ʘʧʧʘʨʘʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ 

20 ʛʦʜʘʤʠ ʨʘʥʴʰʝ (ʰʝʩʪʴ ʰʪʫʢ). 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʧʦʚʪʦʨʷʝʤʦʩʪʴ 

ʧʦʣʷʨʥʦʩʪʠ ʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʦʩʣʝ ʠʭ ʨʘʟʨʷʜʘ. 

ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʦʩʪʦʷʥʥʦʩʪʠ ʟʘʨʷʜʘ ʚ ʦʜʠʥʘʢʦʚʦʡ 

ʧʦʣʷʨʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʪʨʳʡ ʠʤʧʫʣʴʩ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʷʨʥʦʩʪʠ 

ʥʘ ʵʢʨʘʥʝ ʩ ʣʠʥʝʡʥʦʡ ʨʘʟʚʸʨʪʢʦʡ  ʦʩʮʠʣʣʦʛʨʘʬʘ. ʇʨʠ ʵʪʦʤ 

ʨʝʞʠʤ ʨʘʟʚʸʨʪʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ, ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʨʘʟʚʝʨʪʢʠ 10 ʩʝʢʫʥʜ ʥʘ ʵʢʨʘʥ. 

ɺʘʨʠʢʘʧʳ ʪʠʧʘ ʂɺ109, ʢʫʧʣʝʥʥʳʝ ʚ 2010 ʛʦʜʫ 

ʟʘʨʷʞʘʶʪʩʷ ʥʝ ʚʩʝʛʜʘ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. ʇʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ 

ʥʘʞʘʪʠʠ ʥʘ ʢʣʘʚʠʰʫ ʩ ʠʥʪʝʨʚʘʣʦʤ ʦʜʥʫ ʩʝʢʫʥʜʫ  

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʣʫʯʘʡʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ 

ʨʘʟʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʠ ʘʤʧʣʠʪʫʜʳ. ʅʝʢʦʪʦʨʦʝ ʥʘʞʘʪʠʝ ʥʘ 

ʢʥʦʧʢʫ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʤʧʫʣʴʩʦʤ ʥʘ ʦʩʮʠʣʣʦʛʨʘʬʝ. 

ɺʘʨʠʢʘʧʳ ʩʪʘʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ɺʉɽɻɼɸ ʟʘʨʷʞʘʶʪʩʷ ʚ 

ʦʜʥʫ ʩʪʦʨʦʥʫ ʠ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʣʘʚʠʰʫ (ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʠʥʪʝʨʚʘʣʦʤ ʤʝʞʜʫ ʥʘʞʘʪʠʷʤʠ) ɺʉɽɻɼɸ ʦʩʮʠʣʣʦʛʨʘʬ 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʠʤʧʫʣʴʩ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʷʨʥʦʩʪʠ ʠ ʧʦʯʪʠ 

ʦʜʠʥʘʢʦʚʦʡ ʘʤʧʣʠʪʫʜʳ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ 

ʤʝʞʜʫ ʥʘʞʘʪʠʷʤʠ ï ʘʤʧʣʠʪʫʜʘ ʠʤʧʫʣʴʩʘ ʧʘʜʘʝʪ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʦʣʴʪ ʬʘʨʘʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ɺʌʍ) 

ʩʪʘʨʳʭ ʚʘʨʠʢʘʧʦʚ ʥʝ ʩʠʤʤʝʪʨʠʯʥʘʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ ʨʘʚʥʳʤ ʥʫʣʶ, ʪʦʛʜʘ ʢʘʢ ɺʌʍ ʥʦʚʳʭ ʚʘʨʠʢʘʧʦʚ 

ʙʣʠʟʢʘʷ ʢ ʩʠʤʤʝʪʨʠʠ. ʇʨʠ ʩʠʤʤʝʪʨʠʯʥʦʡ ɺʌʍ, ʩʣʫʯʘʡʥʳʡ 

ʠʤʧʫʣʴʩ ʰʫʤʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʧʝʨʚʳʡ ʧʦʷʚʠʚʰʠʡʩʷ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʨʘʟʨʷʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʘ (ʧʦʩʣʝ ʨʘʟʨʳʚʘ ʮʝʧʠ 
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ʢʥʦʧʢʦʡ ʂʅ) ï ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʜʦʣʞʝʥʠʶ ʟʘʨʷʜʢʠ ʚ ʵʪʦʡ 

ʩʣʫʯʘʡʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʟʘʨʷʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʜʘʣʴʥʝʡʰʠʝ 

ʚʳʙʨʦʩʳ ʰʫʤʦʚʦʛʦ ʩʠʛʥʘʣʘ ʟʘʨʷʞʘʶʪ ʢʦʥʜʝʥʩʘʪʦʨ ʚ ʩʪʦʨʦʥʫ 

ʧʝʨʚʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʚʳʙʨʦʩʘ ʰʫʤʘ. 

ʇʨʠ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ɺʌʍ ï ɺʉɽɻɼɸ ʰʫʥʪʠʨʫʝʪʩʷ 

ʚʳʙʨʦʩ ʦʜʥʦʡ ʠ ʥʝ ʰʫʥʪʠʨʫʝʪʩʷ ʚʳʙʨʦʩ ʜʨʫʛʦʡ ʧʦʣʷʨʥʦʩʪʠ 

ʕɼʉ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʘʨʠʢʘʧ ʚʩʝʛʜʘ ʟʘʨʷʞʘʝʪʩʷ ʪʘʢ, ʯʪʦ ʥʘ 

ʢʘʪʦʜʝ (ʢʫʜʘ ʥʘʧʨʘʚʣʝʥʘ ʩʪʨʝʣʢʘ ʜʠʦʜʘ) ï ʚʩʝʛʜʘ ʦʙʨʘʟʫʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣʘ (ʨʠʩ. 4) ʠ ʦʩʮʠʣʣʦʛʨʘʬ 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʨʘʟʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʥʘ ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʮʠʣʣʦʛʨʘʬʘ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʧʳʪʘʥʠʡ ʦʮʝʥʠʚʘʣʘʩʴ ʵʥʝʨʛʠʷ 

ʠʤʧʫʣʴʩʘ ʠ ʩʢʚʘʞʥʦʩʪʴ ï ʧʦ ʩʫʪʠ ï ʦʮʝʥʠʚʘʣʘʩʴ ʤʦʱʥʦʩʪʴ 

ʟʘʨʷʜʥʦʛʦ ʪʦʢʘ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʣʦʱʘʜʴ ʧʦʜ ʠʤʧʫʣʴʩʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʦʤʫ ʠʤʧʫʣʴʩʫ ʩ ʰʠʨʠʥʦʡ 

ʠʤʧʫʣʴʩʘ 0.1 ms.  

ʇʨʠ ʰʠʨʠʥʝ ʠʤʧʫʣʴʩʘ Ű = 0.1 ʤʉ, ʠ ʧʝʨʠʦʜʝ ʤʝʞʜʫ 

ʥʘʞʘʪʠʷʤʠ ʥʘ ʢʥʦʧʢʫ ʂʥ ʚ 1.0 ʩʝʢ, ʩʢʚʘʞʥʦʩʪʴ ʠʤʧʫʣʴʩʘ, Q 

ʨʘʚʥʘ: 

Q = dt / Ű = 1 / 10
-4

 = 10 000.                      (1.) 

 

ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʪʦʢʘ ʧʨʠ ʨʘʟʨʷʜʝ ʢʦʥʜʝʥʩʘʪʦʨʘ ʥʘ 

ʚʭʦʜʥʫʶ ʮʝʧʴ ʦʩʮʠʣʣʦʛʨʘʬʘ, ʈʠʤʧ ʵʢʩ, ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ 

ʨʝʟʠʩʪʦʨʘ ʥʘʛʨʫʟʢʠ, ʢʦʠʤ ʷʚʣʷʝʪʩʷ ʨʝʟʠʩʪʦʨ Rʚʭ =1.0 ʄʆʤ 

(ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʮʠʣʣʦʛʨʘʬʘ), ʟʘʚʠʩʠʪ ʦʪ  ʚʝʣʠʯʠʥʳ 

ʘʤʧʣʠʪʫʜʳ ʠʤʧʫʣʴʩʘ (Uʢʦʥʜ = 0.15ɺ) ʠ ʩʢʚʘʞʥʦʩʪʠ, Q = 

10 000: 
 

ʈʠʤʧ.ʵʢʩ = (Uʢʦʥʜ )
2
/RʚʭĀQ = 2.25Ā10

-2
/(10

6
Ā1Ā10

4
) = 2.25Ā10

-12
 ɺʪ 

(2) 
 

ʀʟʚʝʩʪʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʦʮʝʥʢʠ ʤʦʱʥʦʩʪʠ ʰʫʤʘ 

ʝʜʠʥʠʯʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ, ʈɽɼ [1.]: 
 

ʈɽɼ = NĀkĀTĀ dF,                                 (3) 

 

ʛʜʝ: ʈɽɼ ï ʤʦʱʥʦʩʪʴ ʰʫʤʷʱʝʛʦ ʨʝʟʠʩʪʦʨʘ (ʚ ɺʪ);   
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- N ï ʢʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ ʧʨʦʚʦʜʥʠʢʘ (ʦʪ 1 ʜʦ 1000);              

- k ï ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ (k =1.38Ā10 
ï 23

 (ʜʞĀʛʨʘʜ
-1

); 

-  ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʨʘʜʫʩʘʭ ʂʝʣʴʚʠʥʘ; 

- dF ï ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʰʫʤʦʚʦʛʦ ʪʦʢʘ ʚ ɻʮ. 

ɼʣʷ ʚʘʨʠʢʘʧʘ ʂɺ109 ʢʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ, N = 1.3 [2.]. 

ʊʦʛʜʘ ʤʦʱʥʦʩʪʴ ʰʫʤʘ ʪʝʧʣʦʚʦʛʦ ʰʫʤʘ ʨʝʟʠʩʪʦʨʘ ʧʦʪʝʨʴ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 300
ʦ
ʂ ʨʘʚʥʘ: 

 

ʈh ʫʤʘ ʧʦʪʝʨʴ = 1.3Ā1.38Ā10
ï23

 (ʜʞĀʛʨʘʜ
-1

)
 
Ā0.45Ā10

9
 (ɻʮ)Ā300 (ÁK) = 

= 2.42Ā10
-12

 ɺʪ                                                         (4.) 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʤʦʱʥʦʩʪʠ ʰʫʤʘ ʦʢʘʟʘʣʠʩʴ 

ʥʠʞʝ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʛʨʝʰʥʦʩʪʠ, ů:  

 

ů = 100 (2.42-2.25)/2.42 = 6.9%.             (5) 

 

ʉʦʚʧʘʜʝʥʠʝ ʪʝʦʨʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ï 

ʋɼʆɺʃɽʊɺʆʈʀʊɽʃʔʅʆɽ! 

 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʠʩʧʳʪʘʥʠʡ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʧʦʚʝʜʝʥʠʝ 

ʚʘʨʠʢʘʧʘ ʚ ʩʙʦʨʢʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʜʨʫʛʠʤ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ, ʥʦ ʥʝ ʪʦʥʢʦʧʣʸʥʦʯʥʳʤ. ɺʘʨʠʢʘʧ ʙʳʣ ʟʘʰʫʥ-

ʪʠʨʦʚʘʥ ʢʝʨʘʤʠʯʝʩʢʠʤ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʸʤʢʦʩʪʴʶ 2000 ʧʠʢʦ-

ʬʘʨʘʜ. 

ʉʘʤʦʟʘʨʷʜ ʩʙʦʨʢʠ ʧʦʯʪʠ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ. 

ʕʪʦ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ. 

ʇʦʷʚʣʝʥʠʝ ʥʫʣʝʚʦʡ ʛʘʨʤʦʥʠʢʠ ʪʦʢʘ ʰʫʤʦʚʦʡ ʕɼʉ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʥʝʣʠʥʝʡʥʦʩʪʠ ʚ ʮʝʧʠ. ʉʦʝʜʠʥʠʚ 

ʧʘʨʘʣʣʝʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʸʤʢʦʩʪʴ ʠ ʣʠʥʝʡʥʫʶ, 

ʧʨʠʯʝʤ, ʝʩʣʠ ʸʤʢʦʩʪʴ ʣʠʥʝʡʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʨʝʚʳʰʘʝʪ ʸʤʢʦʩʪʴ (ʠ ʪʝʤ ʙʦʣʝʝ, ʚʝʣʠʯʠʥʫ ʠʟʤʝʥʝʥʠʷ 

ʸʤʢʦʩʪʠ ʦʪ ʰʫʤʦʚʦʡ ʕɼʉ) ï ʩʫʤʤʘʨʥʘʷ ʝʤʢʦʩʪʴ ʩʙʦʨʢʠ 

ʣʠʥʝʘʨʠʟʫʝʪʩʷ. ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

ʠʭ ʸʤʢʦʩʪʴ ʩʢʣʘʜʳʚʘʝʪʩʷ. ɺ ʥʝʡ ʧʝʨʝʩʪʘʸʪ ʧʨʦʷʚʣʷʪʴʩʷ 

ʷʚʣʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʩʪʠ, ʥʦ, ʧʦʪʝʨʷʚ ʥʝʣʠʥʝʡʥʦʩʪʴ ʚ 

ʮʝʧʠ, ʩʪʘʥʦʚʠʪʩʷ ʧʦʪʝʨʷʥʥʦʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ 
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ʛʘʨʤʦʥʠʢ ʪʦʢʘ ʦʪ ʰʫʤʦʚʦʡ ʕɼʉ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʫʣʝʚʦʡ 

ʛʘʨʤʦʥʠʢʠ). 

 

ʂʨʦʤʝ ʚʘʨʠʢʘʧʦʚ, ʠʩʩʣʝʜʦʚʘʣʩʷ ʩʘʤʦʟʘʨʷʜ ʢʦʥʜʝʥʩʘʪʦ-

ʨʦʚ ʜʨʫʛʦʛʦ ʪʠʧʘ, ʘ ʠʤʝʥʥʦ ï ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʩ ʥʝʣʠʥʝʡʥʦʡ 

ʸʤʢʦʩʪʴʶ, ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ. ʀʩʩʣʝʜʦʚʘʣʠʩʴ 

ʢʦʥʜʝʥʩʘʪʦʨʳ ï ʢʘʢ ʥʦʚʳʝ, ʪʘʢ ʠ ʙʳʚʰʠʝ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ. 

ʆʙʥʘʨʫʞʠʣʦʩʴ ʩʣʝʜʫʶʱʝʝ: 

 ʅʦʚʳʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʚʩʝʛʜʘ ʟʘʨʷʞʝʥʳ, ʥʦ ʟʘʨʷʞʝʥʳ 
ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʦ. ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʠʭ ʢ ʠʩʪʦʯʥʠʢʫ 

ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʩʦʠʟʤʝʨʠʤʦʛʦ ʩ ʜʦʧʫʩʪʠʤʳʤ ʜʣʷ 

ʜʘʥʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʨʷʜʦʤ ʠ ʩʘʤʦʟʘʨʷʜʦʤ 

ï ʚʩʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʨʷʞʘʶʪʩʷ ʚ 

ʦʜʠʥʘʢʦʚʫʶ ʧʦʣʷʨʥʦʩʪʴ ʥʘ ʚʳʚʦʜʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ʅʘʧʨʷʞʝʥʠʝ ʩʘʤʦʟʘʨʷʜʘ ʫ ʚʩʝʭ ʥʦʚʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʦʩʣʝ 

ʚʨʝʤʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʥʘʧʨʷʞʝʥʠʷ ï 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʝ. 

 ʂʦʥʜʝʥʩʘʪʦʨʳ (ʠʟʲʷʪʳʝ ʠʟ ʤʘʪʝʨʠʥʩʢʠʭ ʧʣʘʪ 

ʢʦʤʧʴʶʪʝʨʦʚ), ʦʜʥʦʛʦ ʪʠʧʘ, ʦʜʥʦʡ ʸʤʢʦʩʪʠ ʠ ʦʜʥʦʛʦ 

ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ï ʟʘʨʷʞʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʜʥʫ 

ʩʪʦʨʦʥʫ, ʥʦ ʜʦ ʨʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʅʘʧʨʷʞʝʥʠʝ ʩʘʤʦʟʘʨʷʜʘ ʫ 

ʥʝʢʦʪʦʨʳʭ ʚ 100 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ. 

 ʉʢʦʨʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ, 
ʧʨʠ ʩʘʤʦʟʘʨʷʜʝ, ʟʘʚʠʩʠʪ ʦʪ ʸʤʢʦʩʪʠ. ʂʦʥʜʝʥʩʘʪʦʨʳ ʙʦʣʴʰʦʡ 

ʸʤʢʦʩʪʠ ʟʘʨʷʞʘʶʪʩʷ ʤʝʜʣʝʥʥʝʝ. ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʥʠ ʦʜʥʦʛʦ 

ʩʣʫʯʘʷ ʧʨʝʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʟʘʨʷʜʘ ʥʘʜ ʦʮʝʥʦʯʥʦʡ 

ʩʢʦʨʦʩʪʴʶ. ʆʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʟʘʨʷʜʘ ʚʳʧʦʣʥʷʣʘʩʴ ʠʩʭʦʜʷ ʠʟ 

ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʟʘʨʷʜʥʦʛʦ ʪʦʢʘ ʤʦʱʥʦʩʪʴʶ ʰʫʤʦʚ 

ʦʜʥʦʛʦ ʨʝʟʠʩʪʦʨʘ ʧʦʪʝʨʴ. 

 ʀʟ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʙʳʚʰʠʭ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʠ ʦʜʥʦʛʦ 

ʥʦʚʦʛʦ, ï ʩʦʟʜʘʥʘ ʩʙʦʨʢʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʚʢʣʶʯʝʥʠʝʤ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ (ʬʦʪʦ 1) ï ʥʦʚʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ï ʩ ʜʣʠʥʥʳʤʠ 

ʚʳʚʦʜʘʤʠ. ʉʫʤʤʘʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʘʤʦʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

ʦʢʘʟʳʚʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʳʤ, ʯʪʦʙʳ ʩʚʝʪʦʜʠʦʜ ʠʟʣʫʯʘʣ ʩʚʝʪ ʧʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ. ʗʨʢʦʩʪʴ ʩʚʝʯʝʥʠʷ ʩʚʝʪʦʜʠʦʜʘ ʦʢʘʟʳʚʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʚʩʧʳʰʢʠ ʛʣʘʟʦʤ ʚ ʫʩʣʦʚʠʷʭ 
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ʧʨʠʚʳʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʢʦʥʩʪʨʫʢʪʦʨʘ. ʀʟ 

ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʥʝ ʚʩʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʩʦʝʜʠʥʝʥʳ ʪʘʢ, 

ʯʪʦʙʳ ʧʣʶʩʦʚʦʡ ʚʳʚʦʜ ʦʜʥʦʛʦ ʩʦʝʜʠʥʷʣʩʷ ʩ ʤʠʥʫʩʦʚʳʤ 

ʚʳʚʦʜʦʤ ʜʨʫʛʦʛʦ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʬʬʝʢʪ 

ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʕɼʉ ʥʝʣʴʟʷ ʩʪʨʦʛʦ ʧʨʠʤʝʥʷʪʴ ʢ ʦʧʠʩʘʥʠʶ 

ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

 

  
 

ʌʦʪʦ 1. ɼʝʡʩʪʚʫʶʱʠʡ ʥʘʡʢʚʠʩʪʦʨ ɺʠʥʦʛʨʘʜʦʚʘ ʖ.ɽ. 

 

Å ʇʨʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʤʘʢʝʪʘ (ʚ ʪʝʯʝʥʠʝ 2 ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʪʨʸʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ) ʦʙʥʘʨʫʞʠʣʦʩʴ (ʚʜʨʫʛ), 

ʯʪʦ ʩʚʝʪʦʜʠʦʜ ʧʝʨʝʩʪʘʣ ʠʟʣʫʯʘʪʴ ʩʚʝʪ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ 

ʦʢʘʟʘʣʘʩʴ ʧʝʨʝʧʦʣʶʩʦʚʢʘ ʥʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʆʥ ʧʨʦʜʦʣʞʘʣ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʨʷʞʘʪʴʩʷ, ʜʦ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʕɼʉ ʰʫʤʘ), ʜʦ 0.2 ʚʦʣʴʪʘ, ʥʦ ʚ ʦʙʨʘʪʥʫʶ 

ʩʪʦʨʦʥʫ. ʉʫʤʤʘʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʘʤʦʟʘʨʷʜʘ ʚʩʝʡ ʩʙʦʨʢʠ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʫʧʘʣʦ ʥʘ 0.4 ʚʦʣʴʪʘ. ʇʦʩʣʝ ʠʥʚʝʨʪʠʨʦʚʘʥʠʷ 

ʚʢʣʶʯʝʥʠʷ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʫʪʸʤ ʧʝʨʝʧʘʡʢʠ, ʦʧʷʪʴ, ʙʦʣʝʝ ʛʦʜʘ 

ï ʢʦʥʜʝʥʩʘʪʦʨʳ ʫʩʧʝʰʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʨʷʞʘʶʪʩʷ ʠ 

ʧʦʟʚʦʣʷʶʪ, ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ï ʚʩʧʳʭʠʚʘʪʴ ʩʚʝʪʦʜʠʦʜʫ, 

ʥʦ ʥʠʞʥʠʡ ʧʨʘʚʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʜʦ ʩʠʭ ʧʦʨ ʟʘʨʷʞʘʝʪʩʷ ʚ 

ʧʨʦʪʠʚʦʬʘʟʝ ʩ ʦʩʪʘʣʴʥʳʤʠ. ****  

Å ʆʙʲʷʩʥʝʥʠʝ ʧʨʠʯʠʥʳ ʧʝʨʝʧʦʣʶʩʦʚʢʠ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʘʪʨʫʜʥʝʥʦ ʚ ʧʦʧʳʪʢʝ ʦʙʲʷʩʥʠʪʴ ʧʦʷʚʣʝʥʠʝ 
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ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʘʭ ʛʘʣʴʚʘʥʠʢʦʡ, ʥʦ ʣʝʛʢʦ 

ʦʙʲʷʩʥʠʪʴ ʧʝʨʝʧʦʣʶʩʦʚʢʫ ʩʣʫʯʘʡʥʦʡ ʬʦʨʤʦʡ ɺʦʣʴʪ-ʌʘʨʘʜ-

ʥʦʡ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɺʌʍ) ʢʦʥʜʝʥʩʘʪʦʨʦʚ. ʇʦʩʪʦʷʥʩʪʚʦ ɺʌʍ 

ʥʝ ʷʚʣʷʣʘʩʴ ʧʫʥʢʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʚʘʨʠʢʘʧʦʚ ʠ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ. 

ʉʝʛʦʜʥʷ ʬʦʨʤʘ ɺʌʍ ʥʝ ʥʦʨʤʠʨʫʝʪʩʷ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʧʨʠ ʥʠʟʢʦʤ ʠʣʠ 

ʚʳʩʦʢʦʤ ʥʘʧʨʷʞʝʥʠʠ ʩʤʝʱʝʥʠʷ ʦʙʢʣʘʜʦʢ ʢʦʥʜʝʥʩʘʪʦʨʘ). 

ʇʨʠʚʝʜʥyʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʥʦʛʦ 

ʘʨʛʫʤʝʥʪʦʚ ʚ ʧʦʣʴʟʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʪʨʘʢʪʦʚʘʥʠʷ ʬʝʥʦʤʝʥʘ 

ʩʘʤʦʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʦʚ (ʢʘʢ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ), ʢʘʢ ʟʘʨʷʜ ʚʳʧʨʷʤʣʝʥʥʳʤʠ ʪʝʧʣʦʚʳʤʠ 

ʪʦʢʘʤʠ ʅʘʡʢʚʠʩʪʘ. ʉʦʤʥʝʥʠʷ ʦʩʪʘʥʫʪʩʷ (ʠ ʵʪʦ ʧʨʘʚʠʣʴʥʦ) ï 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʜʝʥʩʘʪʦʨʳ 

ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʸʤʢʦʩʪʴʶ ʩ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ɺʌʍ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʠ ʩʙʦʨʢʠ ʪʘʢʠʭ ʢʦʥʜʝʥʩʘʪʦ-

ʨʦʚ.  

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʝʥʠʷ ʩʘʤʦʟʘʨʷʜʘ 

ʪʦʥʢʦʧʣʸʥʦʯʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ 

 
ʆʙʨʘʪʠʚʰʠʩʴ ʢ ʬʦʨʤʫʣʝ ʤʦʱʥʦʩʪʠ ʰʫʤʘ ʨʝʟʠʩʪʦʨʘ (3) 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʥʝ ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʤʝʨʘʤʠ ʧʨʦʚʦʜʥʠʢʘ, ʘ ʧʦʪʦʤʫ ʤʦʱʥʦʩʪʴ 

ʝʜʠʥʠʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʰʫʤʘ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʚʳʧʨʷʤʣʝʥʥʦʛʦ 

ʪʦʢʘ ʧʘʨʮʠʘʣʴʥʦʛʦ ʚʳʧʨʷʤʠʪʝʣʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʛʘʙʘʨʠʪʦʚ 

ʰʫʤʷʱʝʛʦ ʧʨʦʚʦʜʥʠʢʘ. ʆʜʥʘʢʦ, ʢʦʩʚʝʥʥʦ, ʫʤʝʥʴʰʝʥʠʝ 

ʛʘʙʘʨʠʪʦʚ ʰʫʤʷʱʝʛʦ ʧʨʦʚʦʜʥʠʢʘ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʤʦʱʥʦʩʪʠ ʰʫʤʘ, ʠʙʦ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʨʘʟʤʝʨʦʚ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʰʫʤʷʱʝʛʦ ʧʨʦʚʦʜʥʠʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʣʠʯʠʥʘ  

ʸʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʚʝʣʠʯʠʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʦʙʢʣʘʜʦʢ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʰʫʤʷʱʝʛʦ ʧʨʦʚʦʜʥʠʢʘ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʤʦʱʥʦʩʪʠ ʰʫʤʘ (ʩʤ. ʬʦʨʤʫʣʫ (3)).  
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ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʢʨʦʩʭʝʤ 

ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʩʪʠʪʴ ʥʘ ʦʜʥʦʡ ʧʦʜʣʦʞʢʝ, ʥʘʧʨʠʤʝʨ ʚ 

ʤʠʢʨʦʩʭʝʤʝ ʬʣʝʰ ʧʘʤʷʪʠ ʧʣʦʱʘʜʴʶ ʤʝʥʝ ʜʚʫʭ ʩʘʥʪʠʤʝʪʨʦʚ 

ʢʚʘʜʨʘʪʥʳʭ, ʙʦʣʝʝ 1024Ā10
9
 ʰʪ. (1024 ʤʠʣʣʠʘʨʜʦʚ) 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʫ ʢʦʪʦʨʳʭ ʧʦʣʦʩʘ ʰʫʤʷʱʠʭ ʯʘʩʪʦʪ ʨʝʟʠʩʪʦʨʘ 

ʧʦʪʝʨʴ ʜʦʩʪʠʛʘʝʪ 20 ɻɻʮ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʚʘʨʠʢʘʧ ʤʦʞʝʪ 

ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʰʫʤʘ ʩ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʴʶ: 

 

ʈ hʫʤʘ ʝʜʠʥʠʯʥʦʛʦ = 2.24Ā10
ï 12
Ā(20/0.45) = 0.995Ā10 

ï 10 
ɺʪ.,     (6.) 

 

ʛʜʝ (20/0.45) ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʧʦʣʦʩ ʰʫʤʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʨʝʟʠʩʪʦʨʘ ʧʦʪʝʨʴ (20 ɻɻʮ) ʠ ʨʝʟʠʩʪʦʨʘ ʧʦʪʝʨʴ ʚʘʨʠʢʘʧʘ ʂɺ 

109 (0.45 ɻɻʮ.). 

ʇʦʣʥʘʷ ʤʦʱʥʦʩʪʴ 1024 ʤʠʣʣʠʘʨʜʦʚ ʚʘʨʠʢʘʧʦʚ ʠʟ ʦʜʥʦʡ 

ʤʠʢʨʦʩʭʝʤʳ ï ʨʘʚʥʘ:  
 

ʈʄʀʂʈʆʉʍɽʄʓ = 0.995Ā10 
ï 10
Ā1024Ā10

9
 å 100.0 W.          (7.) 

 

**** ʧʨʠ ʦʮʝʥʢʝ (6) ʠ (7) ʧʨʠʥʠʤʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʰʫʤʘ N=1.3. ʅʦ, çʜʨʝʚʥʠʝè ʪʨʘʥʟʠʩʪʦʨʳ, ʢʦʪʦʨʳʝ 

ʚʳʧʫʩʢʘʣʠʩʴ 40 ʣʝʪ ʥʘʟʘʜ, ʠʤʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ 1000, ʘ 

ʧʦʪʦʤʫ  ʚʧʦʣʥʝ ʨʝʘʣʴʥʦ ʦʞʠʜʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʰʫʤʷʱʠʭ ʚʘʨʠʢʘʧʦʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ ʤʥʦʛʦ ʙʦʣʴʰʝ ʪʨʸʭ 

(N>3). ʊʦʛʜʘ ʢʘʞʜʳʡ ʩʘʥʪʠʤʝʪʨ ʢʚʘʜʨʘʪʥʳʡ ʧʦʜʣʦʞʢʠ ʤʦʞʝʪ 

ʩʪʘʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʠʩʪʦʯʥʠʢʘ ʤʦʱʥʦʩʪʴʶ 100 ɺʪ, ʧʣʘʪʘ ʩ 

ʤʠʢʨʦʩʭʝʤʘʤʠ, ʧʣʦʱʘʜʴʶ ʦʜʠʥ ʤʝʪʨ ʢʚʘʜʨʘʪʥʳʡ ʤʦʞʝʪ ʩʪʘʪʴ 

ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʤʦʱʥʦʩʪʴʶ 1000 ʢɺʪ ʠ 

ʠʩʪʦʯʥʠʢ ʵʪʦʡ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʥʝ ʙʫʜʝʪ ʪʨʝʙʦʚʘʪʴ 

ʩʦʣʥʮʘ, ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʢʦʥʚʝʨʪʦʨʦʚ 

ʥʘʧʨʷʞʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʙʫʜʝʪ 

ʩʣʝʜʫʶʱʝʝ: ʧʦʪʨʝʙʫʝʪʩʷ ʭʦʨʦʰʦ ʦʙʜʫʚʘʪʴ ʧʣʘʪʫ ʦʢʨʫʞʘʶ-

ʱʠʤ ʚʦʟʜʫʭʦʤ, ʯʪʦʙʳ ʚ ʤʠʢʨʦʩʭʝʤʳ ʧʝʨʝʜʘʚʘʪʴ ʪʝʧʣʦʪʫ ʠʟ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠʣʠ ʜʨʫʛʦʛʦ ʦʙʲʝʢʪʘ, ʯʪʦʙʳ ʤʠʢʨʦ-

ʩʭʝʤʳ ʥʝ çʟʘʤʝʨʟʣʠè. ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʠʢʨʦʩʭʝʤ ʥʘ 

ʧʣʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʪʝʧʣʦʪʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʧʨʠʚʝʜʸʪ 

ʢ ʩʥʠʞʝʥʠʶ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ. 




