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˓ˠ˝˚ˍ˘ 

˝ˠ˞˞˗˛ː  ̨ l ˕˔˕̨̠ ˢ˕˙˕ˤ˒˞˗˛ː˛  

˛ˎ˦˒˞˟ˏˍ: 

ɾʈʌʍʆ,  

ʊʦʤ 88, ɺr ʧʫʩʢ ˉ 2  
ʇʝʨʝʟʘʧʫʱʝʥ ʧʦʜ ʵʪʠʤ ʠʤʝʥʝʤ ʚ 2015 ʛʦʜʫ 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ ɾʈʌʍʆ 

ʈʋʉʉʂʆɻʆ  ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʆɻʆ  ʆɹʑɽʉʊɺɸ, 1872 1930, 

ʚʦʟʦʙʥʦʚʠʚʰʠʭ ʩʚʦʶ ʦʙʱʝʩʪʚʝʥʥʫʶ, ʥʘʫʯʥʫʶ 

ʠ ʠʟʜʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʈʦʩʩʠʠ 

16 ʘʧʨʝʣʷ 1991 ʛ. 

            ʇʫʙʣʠʢʫʝʪ: 

¶ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ, ʧʦʣʝʟʥʳʝ, ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʘʙʦʪʳ 
ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʧʦ ʚʩʝʤ ʦʪʨʘʩʣʷʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ; 

¶ ʧʠʩʴʤʘ ʯʠʪʘʪʝʣʝʡ ʠ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ, ʧʨʦʛʨʘʤʤʳ ʠ ʤʝʪʦʜʠʢʠ, 
ʨʝʢʣʘʤʫ, 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 

ʠʱʝʪ ʢʦʥʢʨʝʪʥʦʝ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʩʚʦʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 
 

ɼɽɺʀɿ  ɾʋʈʅɸʃɸ: 
 

çʅʦʚʦʝ ʠʩʢʘʥʠʝ ʀʩʪʠʥ ï ʪʦʣʴʢʦ ʵʪʦ ʠ ʝʩʪʴ ʅʘʫʢʘè   
 

ɼ.ʀ. ʄʝʥʜʝʣʝʝʚ 
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ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ɾʈʌʍʆ 
 

- ʈʦʜʠʦʥʦʚ ɺʣʘʜʠʤʠʨ ɻʝʥʥʘʜʴʝʚʠʯ ï ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ, ʧʨʝʟʠ-

ʜʝʥʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ (ʄʦʩʢʚʘ); 

- ʇʦʧʦʚ ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚʠʯ  ʟʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʜʦʢʪʦʨ 

ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ (ʄʦʩʢʚʘ), ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʪ 

ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ; 

- ʂʫʪʦʣʠʥ ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ ï ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ (ʅʦʚʦʩʠʙʠʨʩʢ), ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ; 

- ʂʘʥʘʨʸʚ ʌʠʣʠʧʧ ʄʠʭʘʡʣʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦ-

ʬʝʩʩʦʨ (ʂʨʘʩʥʦʜʘʨ), ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ; 

- ɺʦʨʦʥʦʚ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʫʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ; 

- ʊʨʦʬʠʤʦʚ ɸʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ (ʅʦʚʦʩʠʙʠʨʩʢ), ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʪ ʈʫʩʩʢʦʛʦ ʌʠ-

ʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ; 

- ɸʭʢʦʟʦʚ ʖʨʠʡ ʃʝʦʥʪʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠ-

ʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʛ. ʂʨʠʚʦʡ ʈʦʛ, ʋʢʨʘʠʥʘ), ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ 

ʵʢʩʧʝʨʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ; 

- ɸʥʪʠʧʝʥʢʦ ʃʝʦʥʠʜ ɻʨʠʛʦʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ (ʄʦʩʢʚʘ), ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʪ 

ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ. 

 

           ISSN 2413-5259. çɾʫʨʥʘʣ ʈʫʩʩʢʦʛʦ ʌʠʟʠʢʦ-ʍʠʤʠʯʝʩʢʦʛʦ 

ʆʙʱʝʩʪʚʘè (çɾʈʌʍʆè) ï ʮʝʥʪʨʘʣʴʥʳʡ ʧʝʯʘʪʥʳʡ ʦʨʛʘʥ ʄʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩ-

ʢʦʝ ʆʙʱʝʩʪʚʦè, ʷʚʣʷʝʪʩʷ ʩ 1991 ʛʦʜʘ ʥʫʤʝʨʦʚʘʥʥʳʤ (ʧʦ ʛʦʜʘʤ) 

ʧʨʦʜʦʣʞʝʥʠʝʤ ɾʈʌʍʆ (1872-1930), ʧʦ ʚʩʝʤ ʦʪʨʘʩʣʷʤ ʝʩʪʝʩʪ-

ʚʦʟʥʘʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʥʦʤʝʨʘ ɾʈʌʍʆ: ʊʦʤ 63. ɺʳʧʫʩʢ 1 (ɾʈʌʄ, 

1991, ˉ 1). 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ɾʈʌʍʆ ʈʦʩʢʦʤʥʘʜʟʦʨʦʤ  

ʇʀ ˉ ʌʉ77 ï 60650 ʦʪ 20 ʷʥʚʘʨʷ 2015 ʛʦʜʘ. 

ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ ʠ ʠʟʜʘʪʝʣʴʩʪʚʘ ɾʈʌʍʆ: 123181 ʄʦʩʢʚʘ, 

ʫʣ. ʂʫʣʘʢʦʚʘ, 1 ï 1 -87. 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʨʝʜʘʢʮʠʠ ɾʈʌʍʆ:  rodionov@rusphysics.ru 
 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ɾʈʌʍʆ ï ʧʨʝʟʠʜʝʥʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ 

ʆʙʱʝʩʪʚʘ ɺʣʘʜʠʤʠʨ ʈʦʜʠʦʥʦʚ. 

mailto:rodionov@rusphysics.ru
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            ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʄʝʥʜʝʣʝʝʚ ï ʚʝʣʠʢʠʡ ʨʫʩʩʢʠʡ ʫʯʸʥʳʡ. 

ʈʝʰʝʥʠʝʤ VI ʉʲʝʟʜʘ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ (ʄʦʩʢʚʘ, 16 

ʘʧʨʝʣʷ 1994 ʛʦʜʘ) ʥʘʚʝʯʥʦ ʠʟʙʨʘʥ ʙʝʟʩʤʝʨʪʥʳʤ ʇʦʯʸʪʥʳʤ ʧʨʝʟʠ-

ʜʝʥʪʦʤ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ 

 

 

ʈɽʐɽʅʀʗ XV ʉʒɽɿɼɸ ʈʋʉʉʂʆɻʆ ʌʀɿʀʏɽʉʂʆɻʆ 
ʆɹʑɽʉʊɺɸ.  

ʄʦʩʢʚʘ, 16 ʘʧʨʝʣʷ 2016 ʛʦʜʘ 

 
1. ʀʟʙʨʘʪʴ ʥʘʚʝʯʥʦ ʇʦʯʸʪʥʳʤʠ ʯʣʝʥʘʤʠ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ 

ʆʙʱʝʩʪʚʘ:  

ï ɹʝʘʪʨʠʢʩ ɺʠʣʴʛʝʣʴʤʠʥʘ ɸʨʤʛʘʨʜ (ʅʠʜʝʨʣʘʥʜʳ), 

ï ɸʥʪʦʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ (ʋʢʨʘʠʥʘ), 

ï ɸʭʢʦʟʦʚ ʖʨʠʡ ʃʝʦʥʪʴʝʚʠʯ (ʋʢʨʘʠʥʘ), 

ï ɺʦʨʦʙʴʸʚʘ ʀʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ (ʋʢʨʘʠʥʘ), 
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ï ʇʨʝʦʙʨʘʞʝʥʩʢʘʷ ɺʠʢʪʦʨʠʷ ɺʠʢʪʦʨʦʚʥʘ (ʋʢʨʘʠʥʘ), 

ï ʈʫʯʢʠʥ ɺʘʣʝʥʪʠʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ (ʋʢʨʘʠʥʘ), 

ï ʐʧʝʥʴʢʦʚ ɻʝʦʨʛʠʡ ʇʝʪʨʦʚʠʯ (ʇʦʣʴʰʘ). 

 

 

 

ɹɽɸʊʈʀʂʉ ɺʀʃʔɻɽʃʔʄʀʅɸ 
ɸʈʄɻɸʈɼ 

(ʛ. ɹʘʨʥ, ʅʠʜʝʨʣʘʥʜʳ) 

 

      ɺʳʜʘʶʱʠʡʩʷ ʫʯʸʥʳʡ ʤʠʨʦʚʦʛʦ 

ʫʨʦʚʥʷ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʦʣʦʛʠʠ, ʵʢʦʥʦ-

ʤʠʢʠ ʠ ʧʨʘʚʘ, ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ 

ʥʘʫʢ (1961, ʃʝʡʜʝʥʩʢʠʡ ʫʥʠʚʝʨʩʠ-

ʪʝʪ), ʧʦʯʸʪʥʳʡ ʜʦʢʪʦʨ ʃʝʡʜʝʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (2005), ʚʝʜʫʱʠʡ ʥʘʫʯ-

ʥʳʡ ʵʢʩʧʝʨʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ 

ʆʙʱʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʥʘʪʫʨʘʣʴʥʦʡ 

ʬʠʣʦʩʦʬʠʠ (2015), ʩ 13 ʤʘʷ 2000 ʛʦʜʘ 

ʅʘʩʣʝʜʥʘʷ ʠʤʧʝʨʘʪʨʠʮʘ ʈʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʠʠ 
 

 

 

ɸʅʊʆʅʆɺ ɸʃɽʂʉɸʅɼʈ 
ɸʃɽʂʉɸʅɼʈʆɺʀʏ 

(ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ) 

 

   ɺʳʜʘʶʱʠʡʩʷ ʫʢʨʘʠʥʩʢʠʡ ʫʯʸʥʳʡ 

ʠ ʠʟʦʙʨʝʪʘʪʝʣʴ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠ-

ʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʥʦʚʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʥʜʠʜʘʪ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʯʣʝʥ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦ 

ʦʧʪʠʢʝ ʠ ʬʦʪʦʥʠʢʝ SPIE, ʘʚʪʦʨ ʧʦʯʪʠ 

200 ʧʘʪʝʥʪʦʚ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʳ, 

ʉʐɸ, ʗʧʦʥʠʠ, ʂʘʥʘʜʳ ʠ ʜʨ. ʩʪʨʘʥ. 

ʆʪʢʨʳʣ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜ-

ʪʚʝʨʜʠʣ çʧʨʠʥʮʠʧ ʬʠʟʠʯʝʩʢʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʤʥʠʤʳʭ ʠ ʢʦʤʧʣʝʢʩʥʳʭ 

http://ukr.rusphysics.ru/files/Antonov.Obyasnenie_eksp._OPERA.pdf
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ʯʠʩʝʣè ʠ ʪʝʤ ʩʘʤʳʤ ʦʧʨʦʚʝʨʛ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʪʨʘʢʪʦʚʢʫ ʩʧʝʮʠʘʣʴ-

ʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʈʘʟʨʘ-

ʙʦʪʘʣ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʣ 

ʛʠʧʦʪʝʟʫ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ, ʩʫʱʝʩʪ-

ʚʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜ-

ʪʚʝʨʞʜʝʥʦ ʧʦʩʝʱʝʥʠʝʤ ʧʘʨʘʣʣʝʣʴ-

ʥʳʭ ʚʩʝʣʝʥʥʳʭ ʯʝʨʝʟ ʧʦʨʪʘʣʳ. 

ʇʨʝʜʣʦʞʠʣ ʢʦʥʮʝʧʮʠʠ ʙʝʩʢʨʠʟʠʩʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʠ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨ-

ʥʦʛʦ ʩʚʝʨʭʠʥʪʝʣʣʝʢʪʘ. ʀʟʦʙʨʸʣ ʥʦ-

ʚʫʶ ʛʣʦʙʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʝʪʴ, ʩʚʦʙʦʜʥʫʶ ʦʪ ʚʩʝʭ ʥʝʜʦʩʪʘʪʢʦʚ 

ʀʥʪʝʨʥʝʪʘ ʠ ʧʨʝʜʣʘʛʘʶʱʫʶ ʥʦʚʳʝ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʩʣʫʞʙʳ. ɼʝʡʩʪʚʠ-

ʪʝʣʴʥʳʡ ʯʣʝʥ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ 

ʆʙʱʝʩʪʚʘ (2012) 

 

 

ɸʍʂʆɿʆɺ ʖʈʀʁ ʃɽʆʅʊʔɽɺʀʏ 

(ʛ. ʂʨʠʚʦʡ ʈʦʛ, ʋʢʨʘʠʥʘ) 

 

ʂʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ (ʛ. ʂʨʠʚʦʡ ʈʦʛ, ʋʢʨʘʠ-

ʥʘ), ʘʚʪʦʨ ʦʙʲʝʜʠʥʠʪʝʣʴʥʦʡ ʛʝʦ-ʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɿʝʤʣʠ çʌʨʠʥʦ-

ʤʝʪʘʢʠʥʝʟè (ʧʝʨʚʘʷ ʧʫʙʣʠʢʘʮʠʷ: 

ɸʭʢʦʟʦʚ ʖ.ʃ. ɻʝʦʩʠʥʢʣʠʥʘʣʠ, ʪʝʢʪʦ-

ʥʠʢʘ ʧʣʠʪ, ʨʘʩʰʠʨʷʶʱʘʷʩʷ ɿʝʤʣʷ. 

1.ʌʨʠʥʦʤʝʪʘʢʠʥʝʟ ï ʦʙʲʝʜʠʥʠʪʝʣʴ-

ʥʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ // ʉʙ. 

ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʅɻɸ ʋʢʨʘʠʥʳ. ˉ 6. 

ʊʦʤ 1. ɻʝʦʣʦʛʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝ-

ʤʳʭ. ï ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ: ʈʀʂ ʅɻɸ 

ʋʢʨʘʠʥʳ, 1999. ʉ. 68-71), ʚʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʯʣʝʥ ʨʝʜʢʦʣʣʝʛʠʠ 

ʞʫʨʥʘʣʘ çɾʈʌʍʆè 
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ɺʆʈʆɹʔɪɺɸ ʀʈʀʅɸ 
ɺʃɸɼʀʄʀʈʆɺʅɸ 

(ʛ. ʍʝʨʩʦʥ, ʋʢʨʘʠʥʘ) 

 

     ʀʥʞʝʥʝʨ-ʬʠʟʠʢ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ 

ʯʣʝʥ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩ-

ʪʚʘ (2010), ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜ-

ʥʠʢ ʎʝʥʪʨʘ ʆʙʱʝʧʣʘʥʝʪʘʨʥʳʭ ɻʝʦ-

ʩʪʨʫʢʪʫʨ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙ-

ʱʝʩ-ʪʚʘ (2014), ʘʚʪʦʨ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʦʡ ʪʝʦʨʠʠ "ʄʘʪʝʨʠʷ ʧʩʠʭʠʢʠ (ʤʘ-

ʪʝʨʠʷ ʜʫʰʠ) ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʫʙʩʪʘʥʮʠʠ (ʤʠʨʦʚʦʛʦ 

ʵʬʠʨʘ)", ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʦʪʦ-

ʨʦʡ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʪʘʪʴʝ "ʇʩʠʭʠ-

ʢʘ. ʄʘʪʝʨʠʷ. ʇʦʣʝ. ʊʝʦʨʠʷ ʦʙʲʝʜʠʥʝ-

ʥʠʷ" ʚ ʩʙʦʨʥʠʢʝ "ɼʦʢʣʘʜʳ ʈʫʩʩʢʦʤʫ 

ʌʠʟʠʯʝʩʢʦʤʫ ʆʙʱʝʩʪʚʫ, 2012, ʏʘʩʪʴ 

3" (ʕʈʄ. ʊʦʤ 16). ɺʪʦʨʘʷ ʯʘʩʪʴ ʵʪʦʡ 

ʩʪʘʪʴʠ (ʇʩʠʭʠʢʘ. ʄʘʪʝʨʠʷ. ʇʦʣʝ. 

ʊʝʦʨʠʷ ʦʙʲʝʜʠʥʝʥʠʷ. ʏʘʩʪʴ 2. ɻʨʘʚʠ-

ʪʘʮʠʷ) ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʞʫʨʥʘʣʝ 

"ʈʫʩʩʢʘʷ ʄʳʩʣʴ", 2014, ˉ 1-12 

 http://www.rusphysics.ru/files/Vorob-

2014.pdf 
 

http://www.rusphysics.ru/files/Vorob-2014.pdf
http://www.rusphysics.ru/files/Vorob-2014.pdf
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ʇʈɽʆɹʈɸɾɽʅʉʂɸʗ ɺʀʂʊʆʈʀʗ 
ɺʀʂʊʆʈʆɺʅɸ 

(ʛ. ɼʦʥʝʮʢ, ʋʢʨʘʠʥʘ) 

 

           ɺʳʜʘʶʱʠʡʩʷ ʫʯʸʥʳʡ ʚ ʦʙʣʘʩ-

ʪʠ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ, ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʳʡ ʯʣʝʥ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ 

ʆʙʱʝʩʪʚʘ (2014), ʛʨʘʥʜ ɼʦʢʪʦʨ ʌʠ-

ʣʦʩʦʬʠʠ ʚ ʦʙʣʘʩʪʠ ʪʝʦʣʦʛʠʠ ʠ ʪʝʦ-

ʩʦʬʠʠ (2013), ʧʦʣʥʳʡ ʧʨʦʬʝʩʩʦʨ, 

ʘʢʘʜʝʤʠʢ ʅʆɸʅ, ʯʣʝʥ ʄʝʞʜʫʥʘʨʦʜ-

ʥʦʛʦ ʍʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʌʦʥʜʘ (ʄʍʌ), 

ʆʩʥʦʚʘʪʝʣʴʥʠʮʘ ʥʦʚʝʡʰʝʛʦ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦ-

ʩʦʬʠʠ, ï ʅʘʫʢʘ ʦ ʉʚʝʪʝ ʦ ɽʛʦ 

ʊʨʘʥʩʬʦʨʤʘʮʠʠ: çʂʦʩʤʠʯʝʩʢʦʝ ʇʦʣʠ-

ʠʩʢʫʩʩʪʚʦ ʊʨʝʪʴʝʛʦ ʊʳʩʷʯʝʣʝʪʠʷ 

ɺʠʢʪʦʨʠʠ ʇʨʝʦʙʈɸʞʝʥʩʢʦʡèÉ, 

ʟʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 

ʞʫʨʥʘʣʘ çʈʫʩʩʢʘʷ ʄʳʩʣʴè 
 

 

 

ʈʋʏʂʀʅ ɺɸʃɽʅʊʀʅ 
ɸʃɽʂʉɸʅɼʈʆɺʀʏ 

(ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ) 

 

ʏʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʘʢʘʜʝʤʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ ʠ 

ʩʠʩʪʝʤ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ. 

ɸʚʪʦʨ ʯʝʪʳʨʸʭ ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʩʚʳʰʝ 

50 ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ʕʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ ʜʦʢʘʟʘʣ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʣʝʤ-

ʤʳ ʅʝʡʤʘʥʘ ï ʇʠʨʩʦʥʘ ʜʣʷ ʦʪʥʦʰʝ-

ʥʠʡ ʩʠʛʥʘʣ/ʰʫʤ ʙʦʣʝʝ 0,5 ʧʦ ʥʘʧʨʷ-

ʞʝʥʠʶ. ʇʨʝʜʣʦʞʠʣ ʙʦʣʝʝ ʦʙʱʠʡ 

ʢʨʠʪʝʨʠʡ, ʯʝʤ ʢʨʠʪʝʨʠʡ ʦʪʥʦʰʝʥʠʷ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ. ɸʚʪʦʨ ʥʦʚʦʛʦ ʢʣʘʩʩʘ 

ʥʝʚʟʘʠʤʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 
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ʩʠʩʪʝʤ ʠ ʥʦʚʳʭ ʫʥʠʢʘʣʴʥʳʭ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʠʭ ʦʩ-

ʥʦʚʝ; ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʙʘʟʝ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʦʜʥʦʬʘʟʥʳʭ ʠ ʪʨʸʭʬʘʟʥʳʭ 

ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘ-

ʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʩʠʣʦʚʳʭ ʘʛʨʝʛʘʪʦʚ, 

ʥʝ ʪʨʝʙʫʶʱʠʭ ʪʦʧʣʠʚʘ ʜʣʷ ʚʳʨʘ-

ʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʝʜʫʱʠʡ ʥʘ-

ʫʯʥʳʡ ʵʢʩʧʝʨʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ. 

 

 

ʐʇɽʅʔʂʆɺ ɻɽʆʈɻʀʁ ʇɽʊʈʆɺʀʏ 

(ʛ. ɹʝʣʴʩʢʘ-ɹʷʣʘ, ʇʦʣʴʰʘ) 

 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ (1990, 

ʊʦʤʩʢ), ʧʨʦʬʝʩʩʦʨ ʀʥʩʪʠʪʫʪʘ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ (ʂʘʪʦʚʠʮʝ), 1992ï

1996, ʧʨʦʬʝʩʩʦʨ ʀʥʩʪʠʪʫʪʘ ʤʘʪʝʤʘʪʠ-

ʢʠ ʠ ʬʠʟʠʢʠ ʧʨʠ ʋʥʠʚʝʨʩʠʪʝʪʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ɹʫʜ-

ʛʦʱʴ), 1996ï2007, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɸʢʘʜʝʤʠʠ ʀʥʬʦʨʤʘʪʠʢʠ ʠ ʋʧʨʘʚ-

ʣʝʥʠʷ (ɹʝʣʴʩʢʘ-ɹʷʣʘ), ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʳʡ ʯʣʝʥ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙ-

ʱʝʩʪʚʘ (2012), ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ 

ʵʢʩʧʝʨʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩ-

ʪʚʘ, ʘʚʪʦʨ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʬʠʟʠʢʠ, 

ʠʩʧʦʣʴʟʫʶʱʝʡ ʝʜʠʥʩʪʚʝʥʥʳʡ ʇʦʩʪʫ-

ʣʘʪ ʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʳ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ 

ʷʚʣʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ ʚʦ ɺʩʝʣʝʥʥʦʡ, 

ʘʚʪʦʨ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ɺʦʣʥʦʚʦʡ ʄʦ-

ʜʝʣʠ ʚ ʝʩʪʝʩʪʚʦʟʥʘʥʠʠ (ʢʥʠʛʘ çɸʪʦʤ-

ʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʘʪʝʨʠʠ-ʧʨʦʩʪʨʘʥʩʪ-

ʚʘè, 2001, ʠ ʜʨ.): ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʦʙʦʣʦʯʝʯʥʦ-ʫʟ-

ʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʦʤʦʚ, ʪʨʸʭʤʝʨʥʳʝ 

ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ɻʝʣʴʤʛʦʣʴʮʘ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ (ʥʝʩʫʱʘʷ) ʯʘʩʪʦʪʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʠ-ʧʨʦʩʪʨʘʥ-
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ʩʪʚʘ-ʚʨʝʤʝʥʠ ʩʫʙʘʪʦʤʥʦʛʦ ʫʨʦʚʥʷ 

1,869Ŀ10
18 
ɻʮ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʚʦʣ-

ʥʦʚʦʡ ʨʘʜʠʫʩ 1,603Ŀ10
-10
ʤ, ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʯʘʩʪʦʪʘ 

9,159Ŀ10
-4
 ɻʮ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʛʨʘʚʠ-

ʪʘʮʠʦʥʥʳʡ ʨʘʜʠʫʩ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ 3,273Ŀ10
11

 ʤ. 
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2. ʄʝʤʦʨʘʥʜʫʤ ʦ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ʇʦʯʸʪʥʦʛʦ ʯʣʝʥʘ 

ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʐʧʝʥʴʢʦʚʘ ɻʝʦʨʛʠʷ ʇʝʪʨʦʚʠ-

ʯʘ, ʫʪʚʝʨʞʜʸʥʥʳʡ XV ʉʲʝʟʜʦʤ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩ-

ʪʚʘ, ʄʦʩʢʚʘ, 16 ʘʧʨʝʣʷ 2016 ʛʦʜʘ 

 

ʅʘʰʠʤ ʫʚʘʞʘʝʤʳʤ ʘʚʪʦʨʦʤ ɻʝʦʨʛʠʝʤ ʇʝʪʨʦʚʠʯʝʤ ʐʧʝʥʴʢʦ-

ʚʳʤ ʧʨʝʜʣʦʞʝʥ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʙʘʟʠʩ 

ʬʠʟʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, ʥʝ ʠʩʧʦʣʴʟʫʶʱʠʡ ʧʦʩʪʫʣʘʪʦʚ, ʥʦ ʫʯʠʪʳʚʘʶ-

ʱʠʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʠʜʝʘʣʴʥʫʶ ʩʫʪʴ ɺʩʝʣʝʥʥʦʡ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʤ ʢʦʣʝʙʘʪʝʣʴʥʦ-ʚʦʣʥʦʚʦʤ ʜʚʠʞʝʥʠʠ. ʅʘ ʵʪʦʤ ʙʘʟʠʩʝ 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʚʩʝʦʙʲʝʤʣʶʱʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʢʘʢ 

ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʦʚʨʝʤʝʥʥʦʡ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ (ʉʄ), ʥʘʟʚʘʥʥʘʷ 

ʘʚʪʦʨʦʤ ɺʦʣʥʦʚʦʡ ʄʦʜʝʣʴʶ (ɺʄ). ɺʄ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʉʄ, ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ ʜʠʘʣʝʢʪʠʯʝʩʢʫʶ ʣʦʛʠʢʫ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʝʜʠʥʩʪʚʝʥʥʫʶ ʘʢʩʠʦʤʫ ʦ ʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʝ ʚʩʝʭ ʷʚʣʝʥʠʡ ʠ 

ʦʙʲʝʢʪʦʚ ʚ ʧʨʠʨʦʜʝ. ɺʄ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ (ʧʦʢʘ, ʥʘ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ) ʜʚʝ ʦʩʥʦʚʥʳʝ ʪʝʦʨʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʩʪʨʦʝʥʠʶ ʠ ʩʚʦʡʩʪʚʘʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ ʘʪʦʤʦʚ, ʵʪʦ: (1) 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʄʦʜʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ (2) ʆʙʦʣʦʯʝʯʥʦ-

ʋʟʣʦʚʘʷ ʘʪʦʤʥʘʷ ʤʦʜʝʣʴ.  

ɺʄ ʧʨʠʙʣʠʟʠʣʘ ʥʘʩ ʢ ʨʘʟʨʝʰʝʥʠʶ ʠʟʚʝʯʥʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʦʡ ʧʨʦʙʣʝʤʳ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦ ʩʪʨʦʝʥʠʠ ʤʘʪʝʨʠʠ ʥʘ ʘʪʦʤʥʦʤ ʠ 

ʩʫʙʘʪʦʤʥʦʤ ʫʨʦʚʥʷʭ, ʨʘʩʢʨʳʚ ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʝ y ʢʣʶʯʝʚʳʝ 

ʩʚʦʡʩʪʚʘ. ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʦʪʢʨʳʪʠʷ, ʩʜʝʣʘʥʥʳʝ ʚ 

ʨʘʤʢʘʭ ɺʄ ɻ.ʇ. ʐʧʝʥʴʢʦʚʳʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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ʆʪʢʨʳʪʠʝ ʚʦʣʥʦʚʦʡ ʧʨʠʩʦʝʜʠʥʥyʥʦʡ ʧʨʠʨʦʜʳ ʤʘʩʩʳ ʵʣʝ-

ʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ (ʤʘʩʩʘ ʧʦʢʦʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ); ʦʪʢʨʳʪʠʝ ʚʦʣ-

ʥʦʚʦʡ ʧʨʠʨʦʜ r ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʤʘʛʥʠʪʥʳʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʟʘʨʷʜʦʚ ʢʘʢ ʢʚʘʥʪʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʩʩʦʦʙʤʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʚʦʣʥʦʚʳʭ ʧʦʣʷʭ (ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʦʣʷ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʚ 

ʧʨʠʨʦʜʝ); ʦʪʢʨʳʪʠʝ ʧʨʠʨʦʜʳ ʵʣʝʢʪʨʦʥʦʚ, ʠʭ ʠʩʪʠʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠ 

ʨʘʟʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ 

ʢʚʘʥʪʘʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʩʩʦʦʙʤʝʥʘ; ʦʪʢʨʳʪʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʦʡ ʯʘʩʪʦʪʳ ʩʫʙʘʪʦʤʥʦʛʦ ʠ ʘʪʦʤʥʦʛʦ ʫʨʦʚʥʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʵʪʦʡ ʯʘʩʪʦʪʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʨʘʜʠʫʩʘ; ʦʪʢʨʳʪʠʝ 

ʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʝʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʯʘʩʪʦʪʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʪʦʡ ʯʘʩʪʦʪʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʨʘʜʠʫʩʘ; ʦʪʢʨʳʪʠʝ ʨʘʟʤʝʨʦʚ ʚʦʣʥʦʚʳʭ 

ʦʙʦʣʦʯʝʢ ʵʣʝʢʪʨʦʥʘ ʠ ʧʨʦʪʦʥʘ (ʪʦ ʝʩʪʴ ʠʩʪʠʥʥʳʭ ʨʘʟʤʝʨʦʚ ʵʪʠʭ 

ʯʘʩʪʠʮ); ʦʪʢʨʳʪʠʝ ʬʦʥʦʚʦʛʦ ʩʧʝʢʪʨʘ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ; ʦʪʢʨʳʪʠʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʥʘʣʠʯʠʷ ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʬʦʨʤʫʣʝ, 

ʩʚʷʟʳʚʘʶʱʝʡ ʵʥʝʨʛʠʶ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʳ ʩ ʝ yʤʘʩʩʦʡ; ʦʪʢʨʳ-

ʪʠʝ ʦʙʦʣʦʯʝʯʥʦ-ʫʟʣʦʚʦʛʦ (ʙʝʟʲʷʜʝʨʥʦʛʦ, ʤʦʣʝʢʫʣʷʨʥʦ-ʧʦʜʦʙʥʦʛʦ) 

ʩʪʨʦʝʥʠʷ ʘʪʦʤʦʚ; ʦʪʢʨʳʪʠʝ ʧʨʠʨʦʜʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʩʪʨʦʝʥʠʝ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʤʘʩʩʳ) ʧʦʣʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʘʪʦʤʥʳʭ ʠʟʦʪʦʧʦʚ ï 

ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʧʨʠʨʦʜʝ, ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʧʦʣʫʯʘʝʤʳʭ 

ʠʩʢʫʩʩʪʚʝʥʥʦ; ʦʪʢʨʳʪʠʝ ʠʟʥʘʯʘʣʴʥʦʡ ʧʨʠʯʠʥʳ ʥʘʙʣʶʜʘʝʤʦʡ ʧʝʨʠ-

ʦʜʠʯʥʦʩʪʠ ʩʚʦʡʩʪʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʧʝʨʚʳʝ ʦʙʦʙʱʥyʥʦʡ ʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʄʝʥʜʝʣʝʝʚʦʤ ʚ ʝʛʦ ʇʝʨʠʦʜʠʯʝʩʢʦʤ ɿʘʢʦʥʝ; ʦʪ-

ʢʨʳʪʠʝ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʩʪʦ-

ʷʥʥʦʡ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ çʧʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳè; ʦʪʢʨʳʪʠʝ 

ʋʥʠʚʝʨʩʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ʆʙʤʝʥʘ, ʦʙʲʷʩʥʷʶʱʝʛʦ ʩ ʝʜʠʥʳʭ ʧʦʟʠʮʠʡ 

ʧʨʠʨʦʜʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ ʩʠʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʡ; ʦʪʢʨʳʪʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ-ʢʚʘʥʪʘ ɼʝʩʷʪʠʯʥʦʛʦ 

ʂʦʜʘ ɺʩʝʣʝʥʥʦʡ; ʦʪʢʨʳʪʠʝ ʘʥʠʟʦʪʨʦʧʠʠ ʜʚʫʤʝʨʥʦʡ ʛʝʢʩʘʛʦʥʘʣʴ-

ʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʪyʢʠ ʛʨʘʬʝʥʘ; ʠ ʪ.ʜ.  

ʆʪʢʨʳʪʠʝ ʧʨʠʨʦʜʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʧʦʟʚʦʣʠʣʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʚʦʜ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ 

ʥʝʡʪʨʦʥʘ ʠ ʧʨʦʪʦʥʘ; ʫʩʪʘʥʦʚʠʪʴ ʠʩʪʠʥʥʳʝ ʨʘʟʤʝʨʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʠ ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʨʘʟʤʝʨʥʦʩʪʴʶ ʟʘʨʷʜʘ. 
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3. ʆʩʦʙʦʝ ʟʘʢʣʶʯʝʥʠʝ XV ʉʲʝʟʜʘ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ 

ʆʙʱʝʩʪʚʘ ʥʘ ʧʠʩʴʤʝʥʥʳʝ ʆʙʨʘʱʝʥʠʷ ʧʨʝʟʠʜʝʥʪʘ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʈʦʜʠʦʥʦʚʘ ɺ.ɻ. ʚ ʚʳʩʰʠʝ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʝ ʦʨʛʘʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʚʥʦʚʴ ʦʪʢʨʳʚʰʠʤʩʷ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, 

ʥʘʯʠʥʘʷ ʩʦ ʚʨʝʤʸʥ ʇʘʚʣʘ ʇʝʨʚʦʛʦ (ʪ.ʥ. çɸʢʪ ʦ ʧʨʝʩʪʦʣʦ-

ʥʘʩʣʝʜʠʠè, 04.01.1788) ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
 

ʃʝʪʦʤ 2013 ʛʦʜʘ ɻʦʩʘʨʭʠʚ ʈʌ ʦʙʥʘʨʫʞʠʣ ʚ ʩʚʦʠʭ ʬʦʥʜʘʭ 

ʧʦʜʣʠʥʥʠʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʠʩʪʦʨʠʢʘʤʠ ʛʣʘʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ 

ʘʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, ï çɸʢʪʘ ʦ ʧʨʝʩʪʦʣʦʥʘʩʣʝʜʠʠ ʇʘʚʣʘ 

ʇʝʨʚʦʛʦè, ʦʪ 04.01.1788. ɿʠʤʦʡ 2013ï2014 ʛʦʜʘ ʵʪʦʪ ʜʦʢʫʤʝʥʪ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʄʫʟʝʷʤʠ ʄʦʩʢʦʚʩʢʦʛʦ ʂʨʝʤʣʷ ʥʘ ʚʳʩʪʘʚʢʝ çɺʝʥʯʘʥʠʷ 

ʥʘ ʮʘʨʩʪʚʦ ʠ ʢʦʨʦʥʘʮʠʠ ʚ ʄʦʩʢʦʚʩʢʦʤ ʂʨʝʤʣʝè ʠ ʤʘʪʝʨʠʘʣ ʦʙ 

ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ ʜʚʫʭʪʦʤʥʦʤ ʠʟʜʘʥʠʠ ʧʦʜ ʪʝʤ 

ʞʝ ʥʘʟʚʘʥʠʝʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʢʫʣʴʪʫʨʳ ʈʌ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʦʪ ʚʘʞʥʝʡʰʠʡ ʜʦʢʫʤʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝ-

ʨʠʠ ʥʝ ʙʳʣ ʧʦʜʧʠʩʘʥ ʠʤʧʝʨʘʪʦʨʦʤ ʇʘʚʣʦʤ ʇʝʨʚʳʤ, ʘ ʩʪʘʣʦ 

ʙʳʪʴ ï ʦʥ ʠʤʝʣ ʩʠʣʫ ʪʦʣʴʢʦ ʧʨʠ ʞʠʚʦʤ ʇʘʚʣʝ ʇʝʨʚʦʤ, ʢʦʪʦʨʳʡ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʪʣʦʞʠʣ ʥʘ ʚʨʝʤʷ ʩʢʦʨʫʶ ʨʘʩʧʨʘʚʫ ʥʘʜ ʩʦʙʦʡ ʩʦ 

ʩʪʦʨʦʥʳ ʜʚʦʨʷʥʩʢʦʡ ʟʥʘʪʠ, ʥʝʜʦʚʦʣʴʥʦʡ ʠʤʧʝʨʘʪʦʨʦʤ. ʇʘʚʝʣ 

ʇʝʨʚʳʡ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʣ, ʯʪʦ ʧʦʜʧʠʰʠ ʦʥ ʵʪʦʪ ɸʢʪ ï ʝʛʦ ʪʫʪ ʞʝ 

ʫʙʴʶʪ ʮʘʨʝʜʚʦʨʮʳ. 

ɺʪʦʨʳʤ ʧʦ ʚʘʞʥʦʩʪʠ ʟʘʢʦʥʦʤ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʷʚʣʷʝʪʩʷ 

çʋʯʨʝʞʜʝʥʠʝ ʦʙ ʀʤʧʝʨʘʪʦʨʩʢʦʡ ʬʘʤʠʣʠʠè, ʧʦʜʧʠʩʘʥʥʦʝ ʇʘʚʣʦʤ 

ʇʝʨʚʳʤ ʧʦʩʣʝ ʉʚʷʱʝʥʥʦʡ ʢʦʨʦʥʘʮʠʠ, 5.04.1797 ʛʦʜʘ. ʇʦ ʵʪʦʤʫ ʟʘ-

ʢʦʥʫ ʧʨʝʩʪʦʣʦʥʘʩʣʝʜʠʝ ʠʜʸʪ ʦʪ ʩʪʘʨʰʝʛʦ ʩʳʥʘ-ʧʝʨʚʝʥʮʘ ʇʘʚʣʘ ʇʝʨ-

ʚʦʛʦ ʦʪ ɺʘʨʚʘʨʳ ʇʨʦʟʦʨʦʚʩʢʦʡ (1750 ï 1806), ï ʉʠʤʝʦʥʘ ɺʝʣʠʢʦʛʦ, 

1772 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʥʘʟʚʘʥʥʦʛʦ ʪʘʢ ʝʛʦ ʙʘʙʢʦʡ ɽʢʘʪʝʨʠʥʦʡ II .  

         ʕʪʫ ʩʝʤʝʡʥʫʶ ʠʥʪʨʠʛʫ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʩʦʥʳ, ʯʪʦʙʳ ʧʦʜʚʠʛ-

ʥʫʪʴ ʪʨʝʪʴʶ ʞʝʥʫ ʇʘʚʣʘ ʇʝʨʚʦʛʦ ʄʘʨʠʶ ʌʸʜʦʨʦʚʥʫ ʩʦʛʣʘʩʠʪʴʩʷ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʨʦʪ ʚ ʧʦʣʴʟʫ ʝʸ ʩʪʘʨʰʝʛʦ ʩʳʥʘ ɸʣʝʢʩʘʥʜʨʘ 

(1777) ʯʝʨʝʟ ʫʙʠʡʩʪʚʦ ʝʸ ʤʫʞʘ ʠ ʦʪʮʘ ʝʸ ʜʝʪʝʡ, ï ʇʘʚʣʘ ʇʝʨʚʦʛʦ. 

ʆʙʨʘʱʝʥʠʝ ʧʨʝʟʠʜʝʥʪʘ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ 

ɺ.ɻ. ʈʦʜʠʦʥʦʚʘ ʢ ʇʨʝʟʠʜʝʥʪʫ ʈʌ, ʦʪ 01.03.2016 ʠ ʏʨʝʟʚʳʯʘʡʥʦʝ 

ʦʙʨʘʱʝʥʠʝ ɺ.ɻ. ʈʦʜʠʦʥʦʚʘ ʚ ʌʉɹ, ʦʪ 31.03.2016, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʵʪʦʪ ʩʝʥʩʘʮʠʦʥʥʳʡ ʬʘʢʪ ʥʝʧʦʜʧʠʩʘʥʠʷ ʇʘʚʣʦʤ ʇʝʨʚʳʤ çɸʢʪʘ ʦ 

ʧʨʝʩʪʦʣʦʥʘʩʣʝʜʠʠè ʶʨʠʜʠʯʝʩʢʠ ʩʪʨʦʛʦ ʜʦʢʘʟʳʚʘʶʪ ʪʦʣʴʢʦ ʦʜʥʦ: 

ʧʦʩʣʝ ʫʙʠʡʩʪʚʘ ʇʘʚʣʘ ʇʝʨʚʦʛʦ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʤʦʥʘʨʭʠ 19 ʚʝʢʘ ï 

ʧʦ ʟʘʢʦʥʘʤ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ï ʫʟʫʨʧʘʪʦʨʳ ʠ ʣʞʝʤʦʥʘʨʭʠ. 
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ʇʦʩʣʝ ʫʙʠʡʩʪʚʘ 11 ʤʘʷ 2000 ʛʦʜʘ ʙʝʟʜʝʪʥʦʛʦ ʅʘʩʣʝʜʥʦʛʦ 

ʠʤʧʝʨʘʪʦʨʘ ʐʘʙʘʜʠʥʘ ʕʜʫʘʨʜʘ ɹʦʨʠʩʦʚʠʯʘ (1936-2000) ʦʪ ʪʘʡʥʦʡ 

ʚʝʪʢʠ ʇʝʨʚʝʥʮʘ ʇʘʚʣʘ ʇʝʨʚʦʛʦ, ï ʉʠʤʝʦʥʘ ɺʝʣʠʢʦʛʦ, ʥʘʩʣʝʜʦʚʘʥʠʝ 

ʧʨʝʩʪʦʣʘ ʧʝʨʝʰʣʦ ʦʪ ʤʫʞʩʢʦʡ ʣʠʥʠʠ ʚ ʞʝʥʩʢʫʶ; ʢʦʪʦʨʫʶ ʩʝʡʯʘʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ɹʝʘʪʨʠʢʩ, ï ʧʨʘ-ʧʨʘ-ʧʨʘʚʥʫʯʢʘ ɸʥʥʳ ʇʘʚʣʦʚʥʳ, ï 

ʤʣʘʜʰʝʡ ʜʦʯʝʨʠ ʇʘʚʣʘ ʇʝʨʚʦʛʦ, ʥʝ ʟʘʧʷʪʥʘʥʥʘʷ ʚ ʦʪʮʝʫʙʠʡʩʪʚʝ. 

ɺ ʥʳʥʝʰʥʠʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʘʥʛʣʦ-ʩʘʢʩʦʥ-

ʩʢʠʡ ʤʠʨ ʚʦ ʛʣʘʚʝ ʩ ɺʝʣʠʢʦʡ ʤʘʩʦʥʩʢʦʡ ʣʦʞʝʡ ʐʦʪʣʘʥʜʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʦʪʢʨʳʪʦ ʧʨʠʟʳʚʘʝʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ɽʚʨʦʧʫ ʠ ɸʟʠʶ ʢ 

ʚʦʦʨʫʞʸʥʥʦʤʫ ʢʨʝʩʪʦʚʦʤʫ ʧʦʭʦʜʫ ʧʨʦʪʠʚ ʥʝʧʦʢʦʨʥʦʡ ʩʫʚʝʨʝʥʥʦʡ 

ʈʦʩʩʠʠ, ï ʬʘʢʪ ʫʟʫʨʧʘʮʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʪʨʦʥʘ ʩ ʤʦʤʝʥʪʘ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʧʝʨʝʚʦʨʦʪʘ 11 ʤʘʨʪʘ 1801 ʛʦʜʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʠ ʱʝʜʨʦ 

ʦʧʣʘʯʝʥʦʛʦ ɺʝʣʠʢʦʡ ʣʦʞʝʡ, ʠʤʝʝʪ ʩʫʜʴʙʦʥʦʩʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʕʪʠʤ ʬʘʢʪʦʤ ʫʟʫʨʧʘʮʠʠ ʪʨʦʥʘ ʧʦʩʣʝʜʥʠʤʠ ʧʷʪʴʶ ʣʞʝ-

ʤʦʥʘʨʭʘʤʠ (ɸʣʝʢʩʘʥʜʨ I, ʅʠʢʦʣʘʡ I, ɸʣʝʢʩʘʥʜʨ II, ɸʣʝʢʩʘʥʜʨ III  ʠ 

ʅʠʢʦʣʘʡ II) ʧʝʨʝʚʦʨʘʯʠʚʘʝʪʩʷ ʧʦʟʦʨʥʘʷ 200-ʣʝʪʥʷʷ ʩʪʨʘʥʠʮʘ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʦʪ ʮʠʥʠʯʥʳʭ ʠ ʙʝʟʯʝʣʦ-

ʚʝʯʥʳʭ ʠʥʪʨʠʛ ɺʝʣʠʢʦʡ ʣʦʞʠ ʥʘ ʩʫʜʴʙʳ ʚʩʝʛʦ ʤʠʨʘ ʚ ʥʘʩʪʦʷʱʠʡ 

ʨʦʢʦʡ ʤʦʤʝʥʪ ʚʩʝʤʠʨʥʦʡ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ɺʦ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪʢʨʳʪʦ ʦʨʫʜʫʶʪ ʘʛʝʥʪʳ ɺʝʣʠʢʦʡ ʣʦʞʠ, çʧʷʪʘʷ ʢʦʣʦʥʥʘè ï ʥʘ 

ʧʦʣʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʣʥʦʝ 

ʫʥʠʯʪʦʞʝʥʠʝ ʢʦʨʝʥʥʦʛʦ ʥʘʨʦʜʘ ʈʦʩʩʠʠ. 

ʆʪʥʳʥʝ ʈʦʩʩʠʠ ʜʘʸʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʰʘʥʩ ʥʘ 

ʨʘʩʢʨʳʪʠʝ ʧʦʜʣʦʡ ʩʫʱʥʦʩʪʠ ʘʜʝʧʪʦʚ ɺʝʣʠʢʦʡ ʣʦʞʠ, ʵʪʠʭ ʢʨʦʚʦʞʘʜ-

ʥʳʭ ʠʟʫʚʝʨʦʚ ʠ ʠʟʚʝʨʛʦʚ ʨʦʜʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ, ï ʜʝʪʝʡ ʣʞʠ ʠ ʧʦʨʦʢʘ. 

ʀʩʪʦʨʠʷ ʧʦʚʪʦʨʷʝʪʩʷ. ʉʝʡʯʘʩ ʈʦʩʩʠʷ ʧʝʨʝʞʠʚʘʝʪ 11 ʤʘʨʪʘ 

1801 ʛʦʜʘ, ʢʦʛʜʘ ɺʝʣʠʢʦʡ ʣʦʞʝʡ ʙʳʣʘ ʧʝʨʝʢʦʜʠʨʦʚʘʥʘ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʩʪʴ ʈʦʩʩʠʠ ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʠ ʧʦʛʠʙʝʣʴ. ʅʳʥʝʰʥʝʤʫ ʇʨʝʟʠ-

ʜʝʥʪʫ ʈʦʩʩʠʠ ɺʝʣʠʢʦʡ ʣʦʞʝʡ ʫʛʦʪʦʚʘʥʘ ʫʯʘʩʪʴ ʇʘʚʣʘ ʇʝʨʚʦʛʦ. ʀ ʥʘ 

ʥʝʛʦ ʦʙʲʷʚʣʝʥʘ ʦʭʦʪʘ. ʅʝ ʜʘʡ-ʪʦ ɹʦʛ ʪʘʢʦʤʫ ʩʣʫʯʠʪʴʩʷ! 

ʏʪʦʙʳ ʥʝ ʧʨʦʠʟʦʰʣʦ ʥʝʧʦʧʨʘʚʠʤʦʝ ï ʥʘʮʠʷ ʜʦʣʞʥʘ ʩʧʣʦ-

ʪʠʪʴʩʷ ʚ ʉʚʷʪʦʡ ɹʦʞʝʩʪʚʝʥʥʦʡ ʀʩʪʦʨʠʯʝʩʢʦʡ ʇʨʘʚʜʝ ʚʦʢʨʫʛ ʇʨʝʟʠ-

ʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺʣʘʜʠʤʠʨʘ ɺʣʘʜʠʤʠʨʦʚʠʯʘ ʇʫʪʠʥʘ ʠ 

ʅʘʩʣʝʜʥʦʡ ʠʤʧʝʨʘʪʨʠʮʳ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʇʨʝʩʚʝʪʣʦʡ ɹʝʘʪ-

ʨʠʢʩ. ï ɺ 21 ʚʝʢʝ ʈʦʩʩʠʷ ʜʦʣʞʥʘ ʩʪʘʪʴ ʀʤʧʝʨʠʝʡ ɼʫʭʘ ɹʦʞʴʝʛʦ! 

ʉ ʥʘʤʠ ɻʦʩʧʦʜʴ ɹʦʛ ʠ ʮʘʨʠʮʘ ʥʘʰʘ ʅʝʙʝʩʥʘʷ, ï ʇʨʝʩʚʷʪʘʷ 

ɹʦʛʦʨʦʜʠʮʘ! 
 

Russian Physical Society, International (2016) 



ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 
 

çɾʈʌʍʆè, ʊʦʤ 88, ɺʳʧʫʩʢ 2 (2016ʛ.),  ʩʪʨ. 15 

ʂ 150-ʃɽʊʀʖ ʆʊʂʈʓʊʀʗ ʇʆ ʊɽʈʄʆʕʃɽʂʊʈʀʏɽʉʊɺʋ 
ʄ.ʇ. ɸɺɽʅɸʈʀʋʉɸ, ʆʇʈʆɺɽʈɻʅʋɺʐɽɻʆ 
ɸɹʉʆʃʖʊʅʆʉʊʔ ɺʊʆʈʆɻʆ ʅɸʏɸʃɸ 

ʊɽʈʄʆɼʀʅɸʄʀʂʀ 

 

ɺ.ɻ. ʈʦʜʠʦʥʦʚ 

 

 

ɺ ʵʪʦʤ ʛʦʜʫ ʠʩʧʦʣʥʷʝʪʩʷ 150 ʣʝʪ ʦʪʢʨʳʪʠʶ ʧʦ ʪʝʨʤʦʵʣʝʢʪʨʠ-

ʯʝʩʪʚʫ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʥʦʤʫ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʤʫ 

ʨʫʩʩʢʠʤ ʫʯʸʥʳʤ ʄʠʭʘʠʣʦʤ ʇʝʪʨʦʚʠʯʝʤ ɸʚʝʥʘʨʠʫʩʦʤ ʚ ʣʘʙʦʨʘ-

ʪʦʨʠʷʭ ɹʝʨʣʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʧʨʦʬʝʩʩʦʨ ʄʘʛʥʫʩ) ʠ ɻʝʡʜʝʣʴ-

ʙʝʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʧʨʦʬʝʩʩʦʨ ʂʠʨʭʛʦʬ). 

ʕʪʦ ʦʪʢʨʳʪʠʝ ʦʧʨʦʚʝʨʛʣʦ ʘʙʩʦʣʶʪʥʦʩʪʴ ʧʦʩʪʫʣʘʪʘ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʦʛʦ çʚʪʦʨʦʛʦ ʥʘʯʘʣʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠè ʂʣʘʫʟʠʫʩʘ ʠ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʩʫʱʝʩʪʚʫʶʪ ʨʝʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʵʥʝʨ-

ʛʠʷ ʧʝʨʝʭʦʜʠʪ ʦʪ ʤʝʥʝʝ ʥʘʛʨʝʪʦʛʦ ʪʝʣʘ ʢ ʙʦʣʝʝ ʪʸʧʣʦʤʫ, ʚʦʧʨʝʢʠ 

ʧʦʩʪʫʣʘʪʫ ʂʣʘʫʟʠʫʩʘ 1850 ʛʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʧʦʪʝʟʘ ʘʙʩʦʣʶʪʥʦʩʪʠ ʧʦʩʪʫʣʘʪʘ ʈʫʜʦʣʴʬʘ 

ʂʣʘʫʟʠʫʩʘ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʘ 15 ʣʝʪ, ʧʦʩʣʝ ʯʝʛʦ ʫʪʨʘʪʠʣʘ ʩʚʦʶ 

ʥʘʫʯʥʫʶ ʮʝʥʥʦʩʪʴ. ʅʘʚʩʝʛʜʘ! ʀ ʵʪʦ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʬʘʢʪ! 
 

ʅʦ ʜʦ ʩʠʭ ʧʦʨ ʚ ʤʠʨʦʚʦʡ ʥʘʫʯʥʦʡ ʩʨʝʜʝ ʠ ʩʣʳʰʘʪʴ ʥʝ ʭʦʪʷʪ 

ʦʙ ʵʪʦʤ! ɺʦʪ ʯʪʦ ʤʳ ʯʠʪʘʝʤ ʠ ʯʪʦ ʧʨʦʧʦʚʝʜʳʚʘʝʪʩʷ (ʢʘʢ ʨʝʣʠʛʠ-

ʦʟʥʘʷ ʜʦʛʤʘ!) ʩʦ ʚʩʝʭ ʢʘʬʝʜʨ ʚʩʝʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚʦ ʚʩʸʤ ʤʠʨʝ: 

çɺʪʦʨʦʝ ʥʘʯʘʣʦ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ï ʬʠʟʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ, 

ʥʘʢʣʘʜʳʚʘʶʱʠʡ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʜʘʯʠ 

ʪʝʧʣʘ ʤʝʞʜʫ ʪʝʣʘʤʠ.  

ɺʪʦʨʦʝ ʥʘʯʘʣʦ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʟʘʧʨʝʱʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʚʝʯʥʳʝ ʜʚʠʛʘʪʝʣʠ ʚʪʦʨʦʛʦ ʨʦʜʘ, ʧʦʢʘʟʳʚʘʷ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʚʩʶ 

ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ ʪʝʣʘ ʧʨʝʚʨʘʪʠʪʴ ʚ ʧʦʣʝʟʥʫʶ ʨʘʙʦʪʫ.  

ɺʪʦʨʦʝ ʥʘʯʘʣʦ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʷʚʣʷʝʪʩʷ ʧʦʩʪʫʣʘʪʦʤ, ʥʝ 

ʜʦʢʘʟʳʚʘʝʤʳʤ ʚ ʨʘʤʢʘʭ ʪʝʨʤʦʜʠʥʘʤʠʢʠ. ʆʥʦ ʙʳʣʦ ʩʦʟʜʘʥʦ ʥʘ 

ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʦʧʳʪʥʳʭ ʬʘʢʪʦʚ ʠ ʧʦʣʫʯʠʣʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷè.  
 

ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ ʟʘ 26 ʣʝʪ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʷ, ʩʚʦʝʡ ʠʟʜʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 1991 

ʛʦʜʘ ʠʩʯʝʨʧʳʚʘʶʱʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʦʤʫ ʧʨʠʩʢʦʨʙʥʦʤʫ ʬʘʢʪʫ ʝʩʪʴ 

ʪʦʣʴʢʦ ʦʜʥʦ ʦʙʲʷʩʥʝʥʠʝ. ï  

http://ru.science.wikia.com/wiki/%D0%92%D0%B5%D1%87%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
http://ru.science.wikia.com/wiki/%D0%9F%D0%BE%D1%81%D1%82%D1%83%D0%BB%D0%B0%D1%82
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ɺ ʨʫʢʦʚʦʜʷʱʝʤ ʩʣʦʝ ʘʚʪʦʨʠʪʝʪʦʚ ʤʠʨʦʚʦʡ ʥʘʫʯʥʦʡ ʩʨʝʜʳ 

ʫʢʦʨʝʥʠʣʘʩʴ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʢʚʘʟʠʥʘʫʯʥʘʷ ʧʨʝʩʪʫʧʥʘʷ ʛʨʫʧʧʠʨʦʚ-

ʢʘ, ʢʦʪʦʨʘʷ ʧʦʜ ʚʠʜʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚʝʜʸʪ ʚʩʸ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʢ ʚʳʨʦʞʜʝʥʠʶ ʠ ʛʠʙʝʣʠ, ʧʨʠ ʤʦʣʯʘʣʠʚʦʤ ʧʦʪʚʦʨʩʪʚʝ 

ʚʣʘʩʪʴ ʠʤʫʱʠʭ ʚʦ ʚʩʸʤ ʤʠʨʝ. ʉ ʧʦʜʘʯʠ ʵʪʠʭ ʠʟʚʝʨʛʦʚ ʨʦʜʘ ʯʝʣʦʚʝ-

ʯʝʩʢʦʛʦ ʨʘʟʨʝʰʝʥʦ ʪʦʣʴʢʦ ʩʞʠʛʘʪʴ ʪʦʧʣʠʚʦ. ʉ ʵʪʠʤ ʙʝʟʫʤʠʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦ ʧʦʢʦʥʯʠʪʴ, ʦʪʢʨʳʪʦ ʚʥʝʜʨʷʷ ʚ ʦʙʱʝʯʝʣʦʚʝʯʝʩ-

ʢʫʶ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʘʢʪʠʢʫ ʵʥʝʨʛʝʪʠʢʫ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʪʝʧʣʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʚʠʜʝ ʪʝʧʣʘ, ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʝʢʨʝʪʥʳʭ ʠʟʜʝʣʠʷʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʚʣʘʩʪʴ ʠʤʫʱʠʭ ʥʘ ʩʣʫʯʘʡ ʛʣʦʙʘʣʴʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʫʞʝ ʜʘʚʥʦ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʪʘʢʠʝ ʤʦʥʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ. ɸʚʪʦʨʫ ʠʟʚʝʩʪʥʦ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʦ ʠʟ ʥʠʭ ʦʪ ʩʚʦʝʛʦ ʦʪʮʘ, ʚʠʜʥʦʛʦ ʚʦʝʥʥʦʛʦ 

ʩʪʨʦʠʪʝʣʷ, ʣʘʫʨʝʘʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ, ʥʘʯʘʣʴʥʠʢʘ ʩʪʨʦʠ-

ʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʄʠʥʤʦʥʪʘʞʩʧʝʮʩʪʨʦʷ ʧʦʣʢʦʚʥʠʢʘ ɻʝʥʥʘʜʠʷ 

ʄʠʭʘʡʣʦʚʠʯʘ ʈʦʜʠʦʥʦʚʘ (1919-1986). ɺ 1969 ʛʦʜʫ ʦʥ ʩʦʦʙʱʠʣ 

ʘʚʪʦʨʫ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʦʩʪʨʦʝʥʥʦʤ ʠ ʩʜʘʥʥʦʤ ʠʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʢʦʤʠʩʩʠʠ ʉʉʉʈ ʥʝʜʘʚʥʦ ʧʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦʜʟʝʤʥʦʤ ʛʦʨʦʜʝ ʚ 

ʂʘʨʝʣʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʝ ʘʚʪʦʥʦʤʥʳʝ ʙʝʟʪʦʧʣʠʚʥʳʝ ʵʥʝʨʛʦʫʩʪʘ-

ʥʦʚʢʠ ʤʦʱʥʦʩʪʴʶ ʧʦ ʥʝʩʢʦʣʴʢʦ ʤʝʛʘʚʘʪʪ, ʦʙʲʸʤʦʤ ʧʦ 8
3
 ʤ ʢʘʞʜʘʷ, 

ʦʜʥʘ ï ʦʩʥʦʚʥʘʷ, ʜʨʫʛʘʷ ï ʨʝʟʝʨʚʥʘʷ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʘ. ɼʘʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ï ʦʪ ʧʨʝʜʩʝʜʘʪʝʣʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʠʸʤʥʦʡ ʢʦʤʠʩ-

ʩʠʠ ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ï ʤʘʨʰʘʣʘ ʉʦʚʝʪ-

ʩʢʦʛʦ ʉʦʶʟʘ ɺʘʩʠʣʠʷ ʀʚʘʥʦʚʠʯʘ ʏʫʡʢʦʚʘ, ʪʦʛʜʘʰʥʝʛʦ ʧʨʝʜʩʝʜʘ-

ʪʝʣʷ ʂʦʤʠʪʝʪʘ ɻʨʘʞʜʘʥʩʢʦʡ ʆʙʦʨʦʥʳ ʉʉʉʈ. 
 

ʄʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʤ: ʩ 1866 ʛʦʜʘ ʪʨʫʜʘʤʠ ʨʫʩʩʢʦʛʦ ʫʯʸʥʦʛʦ, 

ʧʨʦʬʝʩʩʦʨʘ, ʯʣʝʥʘ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ʉʇʙɸʅ ʄʠʭʘʠʣʘ ʇʝʪʨʦʚʠʯʘ 

ɸʚʝʥʘʨʠʫʩʘ ʯʝʣʦʚʝʯʝʩʪʚʫ ʜʘʥ ʰʘʥʩ ʥʝ ʧʦʛʠʙʥʫʪʴ ʚ ʵʪʦʡ ʨʘʟʨʫʰʠ-

ʪʝʣʴʥʦʡ, ʙʝʟʫʤʥʦʡ ʚʩʝʩʞʠʛʘʶʱʝʡ ʛʦʥʢʝ ʪʦʧʣʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ɺʣʘʩʪʴ ʠʤʫʱʠʝ ʥʝ ʦʪʩʠʜʷʪʩʷ ʚ ʩʚʦʠʭ ʧʦʜʟʝʤʥʳʭ ʙʫʥʢʝʨʘʭ! ï ʀʭ ʠ 

ʪʘʤ ʥʘʩʪʠʛʥʝʪ ʢʘʨʘ ɻʦʩʧʦʜʘ ɹʦʛʘ ɺʩʝʜʝʨʞʠʪʝʣʷ! 

 
ʀʪʘʢ, çɹʣʦʢ ʪʝʨʤʦʧʘʨè = çʈʘʩʱʝʧʠʪʝʣʴ ʪʝʧʣʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳè = çɸʚʪʦʥʦʤʥʳʡ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩè 
 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʝ ʚʩʝʤʠ ʞʝʣʘʶʱʠʤʠ ʧʦʜʣʝʞʘʪ 

ʪʝʨʤʦʧʘʨʳ: (ʘ) Ag-Zn (ʉʠʥʚ = +65Áʉ); (ʙ) Co-Ni (+100ÁC); (ʚ) Cd-Cu 

(-20Áʉ); (ʛ) Cd-Sn (-70ÁC). 
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ʕʊɸʇʓ ʇʈʆɽʂʊɸ 

I.  ʉʥʷʪʠʝ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʚʳʷʚʣʝʥʠʝ çʧʘʜʘʶ-

ʱʝʛʦè ʫʯʘʩʪʢʘ ʠ ʦʙʣʘʩʪʠ ʩʤʝʥʳ ʧʦʣʷʨʥʦʩʪʠ ʪʝʨʤʦ-ʵʜʩ). 

II.  ʉʦʟʜʘʥʠʝ çʙʣʦʢʦʚ ʪʝʨʤʦʧʘʨè, ï ʩʜʚʦʝʥʥʳʭ ʪʝʨʤʦʧʘʨ, ʩ 

ʜʚʫʤʷ ʧʦʣʶʩʘʤʠ. 

III . ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʙʣʦʢʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʠʟʜʝʣʠʷ. 

 

          Uʪʧ [ʚ] 

                         

 

 

 

                                                       

                                            

                                                                                                          

                                                                                      tÜʠʥʚ  
                                                                                          tÜ[C]  

 

 

 

 

 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʨʤʦ-ʵʜʩ ʪʝʨʤʦʧʘʨʳ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʘʷ 

 

ʇʨʠʤʝʯʘʥʠʝ. ʂʦʨʠʯʥʝʚʳʤ ʮʚʝʪʦʤ ʥʘ ʈʠʩ. 1 ʠʟʦʙʨʘʞʝʥʘ ʢʨʠ-

ʚʘʷ, ʢʦʪʦʨʘʷ ʪʦʣʴʢʦ ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʠ-

ʢʘʭ ʧʦ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʪʚʫ. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʦ ʜʘʣʴʥʝʡʰʝʝ 

ʠʩʪʠʥʥʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʠ ʧʦʣʷʨʥʦʩʪʠ 

ʪʝʨʤʦʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ Uʪʧ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ tÁC.  

 

ʕʪʘ ʯʘʩʪʴ ʛʨʘʬʠʢʘ ʬʘʢʪʠʯʝʩʢʠ ʠʟʲʷʪʘ ʠʟʦ ʚʩʝʡ ʥʘʫʯʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ (ʫʯʝʙʥʦʡ) ʠ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 20ï21 ʚʝʢʦʚ.  

 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ï ʛʨʘʬʠʢ ʚʦ ʚʩʝʭ ʫʯʝʙʥʠʢʘʭ ʠ ʚʦ ʚʩʝʡ 

ʤʠʨʦʚʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʣʥʦʩʪʴʶ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥ. 
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ɸʚʪʦʥʦʤʥʳʡ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ. ɼʚʝ ʪʝʨʤʦʧʘʨʳ, ʚʢʣʶʯʸʥʥʳʝ 

ʚʩʪʨʝʯʥʦ-ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʦʙʨʘʟʫʶʱʠʝ ʜʚʫʭʧʦʣʶʩʥʫʶ ʪʝʧʣʦʚʫʶ 

ʩʠʩʪʝʤʫ, ʦʙʤʝʥʠʚʘʶʱʫʶʩʷ ʵʥʝʨʛʠʝʡ ʩ ʦʢʨʫʞʘʶʱʝʡ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʦʡ.  

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʟʘʧʫʩʪʠʚ ʪʘʢʦʡ ʙʣʦʢ ʪʝʨʤʦʧʘʨ ʚ ʦʙʣʘʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨ ï ʙʦʣʴʰʝ Tʠʥʚ, ʧʦʣʫʯʠʤ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶʩʷ 

ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʦʜʥʦʤ ʠ ʜʨʫʛʦʤ ʩʧʘʝ. ʇʨʠ ʵʪʦʤ ï ʦʜʠʥ ʠʟ 

ʩʧʘʝʚ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʍʆʃʆɼʀʃʔʅʀʂʆʄ, ʘ ʜʨʫʛʦʡ ʩʧʘʡ ï 

ʧʦʩʪʦʷʥʥʦ ʅɸɻʈɽɺɸʊɽʃɽʄ. ʕʥʝʨʛʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʦʜʜʝʨ-

ʞʘʥʠʷ ʪʘʢʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʯʝʨʧʘʝʪʩʷ ʠʟ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʍʆʃʆɼʅʓʁ ʩʧʘʡ ï ʢ ʅɸɻʈɽɺɸʊɽʃʖ. 

ʊʝʨʤʦʧʘʨʳ CdïCu (-20Áʉ) ʠ  CdïSn (-70ÁC) ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ 

ʥʝʦʙʳʯʥʦʤ, ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʝʤʩʷ ʨʝʞʠʤʝ ʫʞʝ ʧʨʠ ʦʙʳʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʣʠ ʩʨʝʜʥʝʦʪʨʠʮʘʪʝʣʴʥʳʭ. 

 

ʉʧʨʘʚʢʘ. ɺʧʝʨʚʳʝ ʪ.ʥ. çʧʘʜʘʶʱʠʡè ʫʯʘʩʪʦʢ ʪʝʨʤʦʕɼʉ ʩ 

ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʨʤʦʧʘʨʳ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 1863 ʛʦʜʫ ʄ.ʇ. 

ɸʚʝʥʘʨʠʫʩʦʤ, ʯʣʝʥ-ʢʦʨ. ʉʇʙ ɸʢʘʜʝʤʠʠ ʅʘʫʢ.  

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ɿɸʂʆʅ ʄ.ʇ. ɸɺɽʅɸʈʀʋʉɸ , 1863 ʛ. 

(ʄʠʭʘʠʣ ʇʝʪʨʦʚʠʯ ɸʚʝʥʘʨʠʫʩ ï ʧʨʦʬʝʩʩʦʨ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘʢʘʜʝʤʠʢ, ʦʩʥʦʚʘʪʝʣʴ ʢʠʝʚʩʢʦʡ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʰʢʦʣʳ).  

ʕʪʦʪ ɿʘʢʦʥ, ʚʳʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʛʣʘʩʠʪ: ʪʝʨʤʦ-

ʕɼʉ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʝʨʤʦʧʘʨ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʪʸʪ ʧʦ 

ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ, ʠʟʤʝʥʷʷ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

(çʪʝʤʧʝʨʘʪʫʨʝ ʠʥʚʝʨʩʠʠè) ʟʥʘʢ ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʝʣʴʪʴʝ ʥʘ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʳʡ: ʧ = ɀ Ὕ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ɿʘʢʦʥʦʤ, ʚ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʚʫʭ ʪʝʨʤʦʧʘʨ, ʠʭ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʕɼʉ ʷʚʣʷʝʪʩʷ 

ʨʘʟʥʦʩʪʴʶ ʬʫʥʢʮʠʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʩʧʘʷ. 
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ɺʦʪ ʯʪʦ ʥʘʧʠʩʘʥʦ ʦʙ ʵʪʦʤ ʚ ʦʜʥʦʤ ʠʟ ʇʆʉʃɽɼʅʀʍ ʫʯʝʙ-

ʥʠʢʦʚ 20 ʚʝʢʘ, ʢʦʪʦʨʳʡ ʋʇʆʄʀʅɸɽʊ ʦʙ ʵʪʦʤ ɿʘʢʦʥʝ ʄ.ʇ. 

ɸʚʝʥʘʨʠʫʩʘ (çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʣʝʢʪʨʦʭʠʤʠʠè, ï ʄ-ʃ, ɻʅʊʀ, 1931, 

ʩʪʨ. 215, ʧʨʦʬʝʩʩʦʨʘ ʄ. ʃʝʙʣʘʥʘ, ʜʠʨʝʢʪʦʨʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʃʝʡʧʮʠʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʫʯʝʥʠʢʘ ɺ. ʆʩʪʚʘʣʴʜʘ): 

çʄʥʦʛʠʝ ʧʘʨʳ ʧʦʢʘʟʳʚʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʦʚʦʨʦʪʥʳʝ 

ʪʦʯʢʠ, ʪʦ ʝʩʪʴ ʠʭ ʕɼʉ ʫʙʳʚʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝ-

ʨʘʪʫʨ ʠ ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʝʤ ʨʘʚʥʦʡ ʥʫʣʶ, ʧʦʩʣʝ ʯʝʛʦ ʩʣʝʜʫʝʪ 

ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʦʤʝ ʧʨʝʜʧʦʣʦ-

ʞʝʥʥʦʛʦ ʥʘʤʠ ʧʨʦʮʝʩʩʘ ʇɽʈɽʍʆɼɸ ʊɽʇʃʆʊʓ ʆʊ ʅɸɻʈɽ-

ʊʆɻʆ ʄɽʉʊɸ ʉʇɸʗ ʂ ʍʆʃʆɼʅʆʄʋ, ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʠʯʝʩ-

ʢʦʡ ʵʥʝʨʛʠʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʝʱʸ ʠ ɼʈʋɻʀɽ ʧʨʦʮʝʩʩʳ ...è 
(ʚʳʜʝʣʝʥʦ ʥʘʤʠ ï ɺ. ʈʦʜʠʦʥʦʚ). 

 

ʇʨʠʣʦʞʝʥʠʝ 1. ʂʨʘʪʢʘʷ ʦʬʠʮʠʘʣʴʥʘʷ ʠʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ ʦ 

ʈʫʜʦʣʴʬʝ ʂʣʘʫʟʠʫʩʝ ʠ ʄʠʭʘʠʣʝ ʇʝʪʨʦʚʠʯʝ ɸʚʝʥʘʨʠʫʩʝ  

 

ʈʫʜʦʣʴʬ ʂʣʘʫʟʠʫʩ (1822-1888) ï ʚʳʜʘʶʱʠʡʩʷ ʥʝʤʝʮʢʠʡ ʬʠʟʠʢ-

ʪʝʦʨʝʪʠʢ. ʂʣʘʫʟʠʫʩ ʚʧʝʨʚʳʝ ʯʸʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʚʪʦʨʦʡ ʟʘʢʦʥ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ: ʚ 1850 ʛ. ï ʚ ʚʠʜʝ ʧʦʣʦʞʝʥʠʷ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʦʪ ʙʦʣʝʝ ʭʦʣʦʜʥʦʛʦ ʪʝʣʘ ʢ 

ʙʦʣʝʝ ʪʸʧʣʦʤʫ, ʘ ʚ 1865 ʛ. ï ʩ ʧʦʤʦʱʴʶ ʚʚʝʜʥyʥʦʛʦ ʠʤ ʞʝ ʧʦʥʷʪʠʷ 

ʵʥʪʨʦʧʠʠ. 

 

 ɸʚʝʥʘʨʠʫʩ ʄʠʭʘʠʣ ʇʝʪʨʦʚʠʯ (7 ʩʝʥʪ. 

1835 ð 4 ʩʝʥʪ. 1895) ï ʨʫʩ. ʬʠʟʠʢ, ʯʣ.-

ʢʦʨʨ. ʇʝʪʝʨʙʫʨʛ. ɸʅ (ʩ 1876). ɺ 1858 

ʦʢʦʥʯʠʣ ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ɺ 

1862 ʛʦʜʫ ʚʳʝʭʘʣ ʟʘ ʛʨʘʥʠʮʫ. ʊʘʤ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʧʦʩʝʱʘʣ ʩʥʘʯʘʣʘ ʚ 

ɹʝʨʣʠʥʝ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʢʫʨʩʳ, ʨʘʙʦʪʘʣ 

ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʬʝʩʩʦʨʘ ʄʘʛʥʫʩʘ, ʘ 

ʧʦʪʦʤ ʚ ɻʝʡʜʝʣʴʙʝʨʛʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʦʬ. ʂʠʨʭʛʦʬʘ. ɺ 1865 ʛʦʜʫ ʚʦʟʚʨʘ-

ʱʘʝʪʩʷ ʚ ʂʠʝʚ, ʛʜʝ ʥʘʟʥʘʯʝʥ ʜʦʮʝʥʪʦʤ ʧʦ 

ʢʘʬʝʜʨʝ ʬʠʟʠʢʠ, ʩ 1866 ʛʦʜʫ ï ʧʨʦʬʝʩʩʦʨ 

ʂʠʝʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 1891 ʚʳʰʝʣ ʚ 

ʦʪʩʪʘʚʢʫ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ (1863 ï 1866) 

ʟʘʥʠʤʘʣʩʷ ʠʟʫʯʝʥʠʝʤ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʪʝʨʤʦʵʣʝʤʝʥʪʦʚ ʠ 

ʚʳʚʝʣ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʪyʘ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ ʙʘʪʘʨʝʠ.  

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D1%83%D1%81,_%D0%93%D0%B5%D0%BD%D1%80%D0%B8%D1%85_%D0%93%D1%83%D1%81%D1%82%D0%B0%D0%B2
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%B9%D0%B4%D0%B5%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D0%B3
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D1%85%D0%B3%D0%BE%D1%84,_%D0%93%D1%83%D1%81%D1%82%D0%B0%D0%B2
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ʉ 1873 ʠʟʫʯʘʣ ʪʘʢʞʝ ʢʨʠʪʠʯʝʩʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʞʠʜ-

ʢʦʩʪʝʡ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʂʠʝʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸ. ʠ ʝʛʦ ʫʯʝʥʠʢʠ 

ʦʧʨʝʜʝʣʠʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʠʪʠʯʝʩʢʠ ʪʝʤʧʝʨʘʪʫʨ ʨʘʟʣʠʯʥʳʭ 

ʞʠʜʢʦʩʪʝʡ. ɺ 1880 ɸ. ʧʨʝʜʣʦʞʠʣ ʦʨʠʛʠʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʪʦʢʦʚ, ʫʧʦʪʨʝʙʣʷʚʰʠʭʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʩʚʝʯʝʡ 

ʗʙʣʦʯʢʦʚʘ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʗʙʣʦʯʢʦʚʘ ʙʳʣʠ ʟʘʤʝʥʝ-

ʥʳ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʧʦʣʷʨʠʟʘʪʦʨʘʤʠ ʠʟ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʠʥ, ʧʦʛʨʫ-

ʞyʥʥʳʭ ʚ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʥʘʪʨʠʝʚʦʛʦ ("ʞʠʜʢʦʛʦ") ʩʪʝʢʣʘ. ʅʘ ʵʪʦ 

ʠʟʦʙʨʝʪʝʥʠʝ ɸ. ʧʦʣʫʯʠʣ ʧʨʠʚʠʣʝʛʠʶ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʛʨʘʥʠʮʝʡ. 

ʉʠʩʪʝʤʘ ɸ. ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘʩʴ ʥʘ ʇʘʨʠʞʩʢʦʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ 

ʚʳʩʪʘʚʢʝ (1881), ʛʜʝ ʧʦʣʫʯʠʣʘ ʩʝʨʝʙʨʷʥʫʶ ʤʝʜʘʣʴ, ʘ ʩʘʤ ɸ. ʢʘʢ 

ʫʯʘʩʪʥʠʢ ʚʳʩʪʘʚʢʠ ʠ ʢʦʥʛʨʝʩʩʘ ʵʣʝʢʪʨʠʢʦʚ ï ʬʨʘʥʮʫʟʩʢʠʡ ʆʨʜʝʥ 

ʇʦʯʸʪʥʦʛʦ ʣʝʛʠʦʥʘ. ɺ 1882 ʩʠʩʪʝʤʘ ʵʢʩʧʦʥʠʨʦʚʘʣʘʩʴ ʥʘ ɺʪʦʨʦʡ 

ʧʝʪʝʨʙʫʨʛʩʢʦʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʚʳʩʪʘʚʢʝ. ɺ 1881 ɸ. ʚʳʩʢʘʟʘʣ 

ʤʳʩʣʴ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʦʣʥ ʠ ʧʨʦʚʸʣ ʨʷʜ ʥʝʟʘʚʝʨ-

ʰʸʥʥʳʭ ʦʧʳʪʦʚ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʦʡ ʤʳʩʣʠ. 

ʉʦʯʠʥʝʥʠʷ: ʆ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʪʚʝ, ʉʇʙ, 1854; ʆʙ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʨʘʟʥʦʩʪʷʭ ʤʝʪʘʣʣʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʉʇʙ, 1866; ɺʦʟ-

ʤʦʞʥʳʝ ʧʨʠʤyʳ ʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʚʝʪʘ, "ɾʫʨʥʘʣ ʈʫʩʩʢʦʛʦ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ" ɾʈʌʍʆ, 1881, ʪ. 13, ʚʳʧ. 3. 

ʃʠʪʝʨʘʪʫʨʘ: ʉʪʦʣʝʪʦʚ ɸ.  ʄ.ʇ. ɸʚʝʥʘʨʠʫʩ [ʅʝʢʨʦʣʦʛ], "ɾʫʨʥʘʣ 

ʈʫʩʩʢʦʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ" ɾʈʌʍʆ, 1895, ʪ. 27, ʚʳʧ. 

8; ʐʧʘʯʠʥʩʢʠʡ ʕ.ʈ.  ʄʠʭʘʠʣ ʇʝʪʨʦʚʠʯ ɸʚʝʥʘʨʠʫʩ, "ɺʝʩʪʥʠʢ ʦʧʳʪ-

ʥʦʡ ʬʠʟʠʢʠ ʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ", 1895; ɻʘʫʭʤʘʥ ʈ. ʄ. 

(ʩʦʩʪ.), ʄʘʪʝʨʠʘʣʳ ʢ ʙʠʙʣʠʦʛʨʘʬʠʠ ʧʦ ʠʩʪʦʨʠʠ ʨʫʩʩʢʦʡ ʥʘʫʢʠ, 

[ʚʳʧ. 1], XIX ʩʝʤʝʩʪʨ, ˉ 3; ʌʠʟʠʢʘ, ʄ., 1948 (ʠʤʝʝʪʩʷ ʧʦʜʨʦʙʥʘʷ 

ʙʠʙʣʠʦʛʨʘʬʠʷ ʨʘʙʦʪ ɸ.); ʈʫʩʘʢʦʚ ɺ. ʇ., ʂʠʝʚʩʢʠʡ ʬʠʟʠʢ ʄʠʭʘʠʣ 

ʇʝʪʨʦʚʠʯ ɸʚʝʥʘʨʠʫʩ, ʚ ʢʥ.: ʊʨʫʜʳ ʀʥʩʪʠʪʫʪʘ ʠʩʪʦʨʠʠ ʝʩʪʝʩʪʚʦ-

ʟʥʘʥʠʷ ʠ ʪʝʭʥʠʢʠ [ɸʢʘʜ. ʥʘʫʢ ʉʉʉʈ], ʪ. 5, ʄ., 1955. 

 

ʇʨʠʣʦʞʝʥʠʝ 2.  

ʕʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ ɹʨʦʢʛʘʫʟʘ ʠ ɽʬʨʦʥʘ.ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

1890ï1907 

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʪʚʦ ʦʪʢʨʳʪʦ ʚ ʠʶʣʝ 1821 ʛ. ɿʝʝʙʝʢʦʤ (ʊh.-Joh. 

Seebeck, 1770ï1831). ʕʪʠʤ ʪʝʨʤʠʥʦʤ ʦʙʦʟʥʘʯʘʶʪ ʦʩʦʙʳʡ ʨʘʟʨʷʜ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʧʣʦʪʳ ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʥʝʢʦʪʦʨʳʝ ʪʝʧʣʦʚʳʝ ʷʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ ʜʝʡʩʪ-

ʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ɺ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʚʦʝʡ ʬʦʨʤʝ ʪʝʨʤʦ-ʕ. 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʧʦʷʚʣʷʶʱʝʛʦʩʷ ʚ 

ʟʘʤʢʥʫʪʦʡ ʮʝʧʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʨʘʟʥʦʨʦʜʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

http://ru.wikisource.org/wiki/%D0%AD%D0%A1%D0%91%D0%95/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikisource.org/wiki/%D0%AD%D0%A1%D0%91%D0%95/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
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ʧʨʦʚʦʜʥʠʢʦʚ, ʢʦʛʜʘ ʤʝʩʪʘʤ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ (ʠʣʠ ʩʧʘʷʤ) ʵʪʠʭ 

ʧʨʦʚʦʜʥʠʢʦʚ ʩʦʦʙʱʘʶʪʩʷ ʥʝʦʜʠʥʘʢʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ; ʦʥʦ ʤʦʞʝʪ, 

ʦʜʥʘʢʦ, ʚʦʟʥʠʢʘʪʴ ʠ ʚ ʜʨʫʛʠʭ ʧʨʦʚʦʜʥʠʢʘʭ (ʫʛʦʣʴ, ʤʥʦʛʠʝ 

ʤʠʥʝʨʘʣʳ), ʘ ʪʘʢʞʝ ʚ ʞʠʜʢʦʩʪʷʭ (ʨʘʩʪʚʦʨʳ ʩʦʣʝʡ ʠ ʢʠʩʣʦʪ). 

ʉʦʝʜʠʥʝʥʠʝ ʜʚʫʭ ʧʨʦʚʦʜʥʠʢʦʚ, ʩʧʘʷʥʥʳʭ ʥʘ ʢʦʥʮʘʭ, ʧʨʠʯʤy ʵʪʠʤ 

ʩʧʘʷʤ ʩʦʦʙʱʝʥʳ ʨʘʟʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʘʟʳʚʘʝʪʩʷ ʪʝʨʤʦʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʧʘʨʦʡ; ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʥʝʡ ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ʧʦ ʚʝʣʠ-

ʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʨʦʜʳ ʚʟʷʪʳʭ ʧʨʦʚʦʜʥʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨ ʦʙʦʠʭ ʩʧʘʝʚ. ʊʘʢ, ʧʨʠ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ 

ʩʧʘʝʚ ʚ 1Áʉ. ʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʝʝ ʥʘʛʨʝʪʦʛʦ ʩʧʘʷ, ʨʘʚʥʦʡ 20Áʉ., 

ʧʦʣʫʯʘʶʪʩʷ, ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʄʘʪʪʠʩʩʝʥʘ, ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʦʵʣʝʢ-

ʪʨʠʯʝʩʢʠʝ ʩʠʣʳ ʚ ʧʘʨʘʭ ʠʟ ʩʚʠʥʮʘ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʘʣʣʘʤʠ: 

 

ɺʠʩʤʫʪ + 0,000089 

ʂʦʙʘʣʴʪ + 0,000022 

ʈʪʫʪʴ + 0,000000418 

ʉʚʠʥʝʮ    0 

ʃʘʪʫʥʴ ï 0,0000001 

ʄʝʜʴ ï 0,0000001 

ʇʣʘʪʠʥʘ ï 0,0000009 

ɿʦʣʦʪʦ ï 0,0000012 

ʉʝʨʝʙʨʦ ï 0,0000030 

ʎʠʥʢ ï 0,0000037 

ʄʳʰʴʷʢ ï 0,00001336 

ɾʝʣʝʟʦ ï 0,00001715 

ʉʫʨʴʤʘ ï 0,0000226 

ʌʦʩʬʦʨ (ʢʨʘʩʥʳʡ) ï 0,0000297 

 

ɿʜʝʩʴ ʵʣʝʢʪʨʦʜʚʠʞʫʱʠʝ ʩʠʣʳ ʚʳʨʘʞʝʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ, 

ʪʦ ʝʩʪʴ ʚ ʚʦʣʴʪʘʭ; ʟʥʘʢ + ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ 

ʥʘʧʨʘʚʣʝʥʘ ʚ ʙʦʣʝʝ ʥʘʛʨʝʪʦʤ ʩʧʘʝ ʦʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʢ 

ʩʚʠʥʮʫ; ʟʥʘʢ ï ʫʢʘʟʳʚʘʝʪ ʥʘ ʝ y ʦʙʨʘʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʚ ʧʘʨʘʭ, ʩʦʩʪʘʚʣʷʝʤʳʭ 

ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʤʠ ʤʝʪʘʣʣʘʤʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʩʣʝʜʫʝʪ ʠʟ ʯʠʩʣʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʪʘʣʣʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʚʳʰʝ, ʚʳʯʝʩʪʴ ʯʠʩʣʦ 

ʥʠʞʝʩʪʦʷʱʝʛʦ ʤʝʪʘʣʣʘ; ʟʥʘʢ + ʧʦʢʘʞʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠ-
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ʞʫʱʝʡ ʩʠʣʳ ʚ ʥʘʛʨʝʪʦʤ ʩʧʘʝ ʦʪ ʧʝʨʚʦʛʦ ʤʝʪʘʣʣʘ ʢʦ ʚʪʦʨʦʤʫ. ʊʘʢʦʡ 

ʨʘʩʯʪy ʦʩʥʦʚʘʥ ʥʘ ʩʣʝʜʫʶʱʝʤ ʟʘʢʦʥʝ ɹʝʢʢʝʨʝʣʷ: ʝʩʣʠ ʜʚʘ ʤʝʪʘʣʣʘ 

ʦʪʜʝʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʤʝʪʘʣʣʘʤʠ, ʠʤʝʶʱʠʤʠ ʧʦʩʪʦʷʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ t, ʪʦ ʪʝʨʤʦʵʣʝʢ-

ʪʨʠʯʝʩʢʘʷ ʩʠʣʘ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʪʘʢʦʡ ʮʝʧʠ, ʙʫʜʝʪ ʪʘ ʞʝ, ʢʘʢ ʝʩʣʠ 

ʙʳ ʤʝʪʘʣʣʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʩʘʣʠʩʴ ʜʨʫʛ ʜʨʫʛʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʵʪʦʛʦ ʤʝʩʪʘ ʩʦʝʜʠʥʝʥʠʷ ʙʳʣʘ ʙʳ ʨʘʚʥʘ t. ʀʟ ʵʪʦʛʦ ʟʘʢʦʥʘ ʠ ʠʟ 

ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʧʨʘʚʠʣʘ ʨʘʩʯʪyʘ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʤʝʞʜʫ 

ʤʝʪʘʣʣʘʤʠ ʚʳʪʝʢʘʝʪ ʝʱ yʜʨʫʛʦʡ ʟʘʢʦʥ, ʘ ʠʤʝʥʥʦ ʯʪʦ ʪʝʨʤʦʵʣʝʢ-

ʪʨʠʯʝʩʢʘʷ ʩʠʣʘ ʢʘʢʦʡ-ʣʠʙʦ ʧʘʨʳ ʤʝʪʘʣʣʦʚ ʄ ʠ N ʨʘʚʥʘ ʘʣʛʝʙʨʘʠ-

ʯʝʩʢʦʡ ʩʫʤʤʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʚ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʭ ʤʝʪʘʣʣʦʚ 

M ʠ A, A ʠ B, B ʠ C, C ʠ N ʧʨʠ ʪʝʭ ʞʝ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʧʘʝʚ. 

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʚ ʮʝʧʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʧʨʦʚʦʜʥʠʢʦʚ, ʨʘʟʥʦʨʦʜʥʳʭ ʥʝ ʪʦʣʴʢʦ ʚ ʭʠʤʠʯʝʩʢʦʤ, ʥʦ ʠ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʩʤʳʩʣʝ. ʊʘʢ, ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʩʦʩʪʘʚʣʝʥʳ ʠʟ ʜʚʫʭ ʧʨʦʚʦʜʥʠʢʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʤʝʪʘʣʣʘ, ʝʩʣʠ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ ʠʟʤʝʥʝʥʳ 

(ʨʘʩʪʷʞʝʥʠʝ, ʩʞʘʪʠʝ, ʢʨʫʯʝʥʠʝ, ʥʘʤʘʛʥʠʯʝʥʠʝ ʠ ʧʨ.). ʆʜʥʘʢʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʜʥʦʨʦʜʥʦʤ ʚʦ ʚʩʝʭ 

ʜʨʫʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʧʨʦʚʦʜʥʠʢʝ ʥʝ ʤʦʞʝʪ, ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʄʘʛʥʫ-

ʩʘ, ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ʇʨʠ ʥʝʙʦʣʴʰʠʭ 

ʨʘʟʥʦʩʪʷʭ ʪʝʤʧʝʨʘʪʫʨ ʩʧʘʝʚ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨ ʠʭ ʵʣʝʢʪʨʦ-

ʜʚʠʞʫʱʠʝ ʩʠʣʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ɹʝʢʢʝʨʝʣʷ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʵʪʠʤ ʨʘʟʥʦʩʪʷʤ. 

ʆʜʥʘʢʦ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʟʥʦʩʪʷʭ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʣʝʢʪʨʦ-

ʜʚʠʞʫʱʘʷ ʩʠʣʘ ʧʘʨʳ ʩʪʨʝʤʠʪʩʷ ʢ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʤʘʢʩʠʤʫʤʫ, ʟʘʪʝʤ 

ʫʙʳʚʘʝʪ ʜʦ ʥʫʣʷ ʠ, ʥʘʢʦʥʝʮ, ʧʝʨʝʤʝʥʷʝʪ ʩʚʦʡ ʟʥʘʢ. ʊʘʢʦʡ ʭʦʜ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨ ʩʧʘʝʚ 

ʚʳʨʘʞʘʝʪʩʷ ʚʝʩʴʤʘ ʪʦʯʥʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ ɸʚʝʥʘʨʠʫʩʘ, 

ʧʦʜʪʚʝʨʞʜʘʝʤʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ: 

 

╔◄
◄

 =  ▓◄ɀ◄ Ŀ◄▪ ɀ 
◄ ◄

. 

  
ʆʪʩʶʜʘ ʚʠʜʠʤ, ʯʪʦ E = 0 , ʢʦʛʜʘ t1 + t2 = 2tn, ʠ ʯʪʦ E = max , ʢʦʛʜʘ 

dE/dt
2
 = 0, ʪʦ ʝʩʪʴ ʧʨʠ t2 = tn. ʊʝʤʧʝʨʘʪʫʨʘ tn ʥʘʟʳʚʘʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʝʡʪʨʘʣʴʥʦʡ ʪʦʯʢʠ. ʅʘʧʨʠʤʝʨ, ʠʟ ʦʧʳʪʦʚ ɸʚʝʥʘʨʠʫʩʘ 

ʜʣʷ ʧʘʨʳ ʤʝʜʴ ï ʞʝʣʝʟʦ ʥʘʭʦʜʠʤ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ: b = 0,9653, ʝ 

= ï0,00175; ʦʪʩʶʜʘ tn = 275,8Á C.  
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ʀʪʘʢ, ʚ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʘʨʝ ʤʝʜʴ ï ʞʝʣʝʟʦ ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ 

ʩʠʣʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʛʨʝʪʦʛʦ ʩʧʘʷ t2 = 

275,8Á ʉ. ʠ ʨʘʚʥʘ ʥʫʣʶ ï ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʭʦʣʦʜʥʦʛʦ ʩʧʘʷ ʨʘʚʥʘ 0Á ʉ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʛʨʝʪʦʛʦ ʩʧʘʷ, ʨʘʚʥʦʡ 

561,6Á ʉ. ʇʦʣʘʛʘʷ ʚ ʬʦʨʤʫʣʝ ɸʚʝʥʘʨʠʫʩʘ t2 = 0, t2 = t, ʠ ʚʟʷʚʰʠ 

ʧʨʦʠʟʚʦʜʥʫʶ ʧʦ t, ʧʦʣʫʯʘʝʤ: 
 

▀╔

▀◄
 ▓◄▪  ▓◄  ╪  ╫◄ 

 

(ʛʜʝ ʧʦʣʦʞʝʥʦ ktn = ʘ ʠ k = b). 

 

ʊʘʢʘʷ ʬʫʥʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʜʘʥʥʦʡ ʧʘʨʳ. ɺ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʫʢʘʟʘʥʳ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩ-

ʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʠʥʮʘ, ʧʦ 

ʥʘʙʣʶʜʝʥʠʷʤ ʊʵʪʘ: 

  

ɾʝʣʝʟʦ 1784 ï 4,87 t 

ʉʪʘʣʴ 1139 ï 3,28 " 

ʉʧʣʘʚ ʧʣʘʪʠʥʳ 95 % ʠ ʠʨʠʜʠʷ 5 % 622 ï 0,55 " 

ʉʧʣʘʚ ʧʣʘʪʠʥʳ 90 % ʠ ʠʨʠʜʠʷ 10 % 596 ï 1,34 " 

ʉʧʣʘʚ ʧʣʘʪʠʥʳ 85 % ʠ ʠʨʠʜʠʷ 15 % 709 ï 0,63 " 

ʄʘʛʥʠʡ 244 ï 0,95 " 

ʅʝʡʟʠʣʴʙʝʨ (ʜʦ 175Á) ï 1207 ï 5,12 " 

ʂʘʜʤʠʡ (ʜʦ 258Á) 266 + 4,29 " 

ʎʠʥʢ (ʜʦ 373Á) 234 + 2,40 " 

ʉʝʨʝʙʨʦ 214 + 1,50 " 

ɿʦʣʦʪʘ 283 + 1,02 " 

ʄʝʜʴ 136 + 0,95 " 

ʆʣʦʚʦ ï 43 + 0,55 " 

ɸʣʶʤʠʥʠʡ ï 77 + 0,39 " 

ʇʘʣʣʘʜʠʡ ï 625 ï 3,59 " 

ʅʠʢʝʣʴ (ʜʦ 175Á) ï 2204 ï 5,12" 

 

ɺ ʵʪʦʡ ʪʘʙʣʠʮʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʞʝʥʳ ʚ 

ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ; ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʝʜʠʥʠʮʘʤ ʠ 

ʧʦʣʫʯʠʪʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʣʳ ʚ ʚʦʣʴʪʘʭ, ʥʫʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʯʠʩʣʘ ʥʘ 10
8
. ʊʘʙʣʠʮʘ ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨ ʦʪ ï18Áʉ ʜʦ 
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416Áʉ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʡʟʠʣʴʙʝʨʘ, ʢʘʜʤʠʷ, ʮʠʥʢʘ ʠ ʥʠʢʝʣʷ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʚʳʩʰʠʝ ʧʨʝʜʝʣʳ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʤʝʯʝʥʳ ʦʪʜʝʣʴʥʦ ʚ 

ʪʘʙʣʠʮʝ. ɿʥʘʢ + ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʠʶ ʪʦʢʘ ʦʪ ʩʚʠʥʮʘ ʢ ʜʘʥ-

ʥʦʤʫ ʤʝʪʘʣʣʫ. ʀʟ ʩʨʘʚʥʝʥʠʷ ʪʘʙʣʠʮʳ ʩ ʬʦʨʤʫʣʦʡ ʪʝʨʤʦʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʠʜʠʤ, ʯʪʦ ʯʠʩʣʘ ʧʝʨʚʦʛʦ ʩʪʦʣʙʮʘ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘ, ʘ ʯʠʩʣʘ ʚʪʦʨʦʛʦ ʩʪʦʣʙʮʘ 

ʨʘʚʥʳ b. ʇʦʜʩʪʘʚʣʷʷ ʵʪʠ ʯʠʩʣʘ ʚ ʬʦʨʤʫʣʫ ɸʚʝʥʘʨʠʫʩʘ, ʤʳ 

ʧʦʣʫʯʠʤ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʣʳ ʧʘʨ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʠʟ ʜʘʥʥʳʭ 

ʤʝʪʘʣʣʦʚ ʠ ʩʚʠʥʮʘ, ʘ ʟʥʘʷ ʠʭ, ʤʦʞʝʤ ʥʘʡʪʠ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʚʳʰʝ 

ʟʘʢʦʥʫ ɹʝʢʢʝʨʝʣʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʣʳ ʧʘʨ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣ-

ʣʦʚ. ʇʦʣʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ 

ʜʘʥʘ ʣʦʨʜʦʤ ʂʝʣʴʚʠʥʦʤ (ɺ. ʊʦʤʩʦʥ). ɺ ʵʪʦʡ ʪʝʦʨʠʠ ʦʥ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʢʘʢ ʪʝʧʣʦʚʫʶ ʤʘʰʠʥʫ, ʚ ʢʦʪʦʨʦʡ 

ʪʝʧʣʦʪʘ, ʧʝʨʝʪʝʢʘʷ ʦʪ ʪʧyʣʦʛʦ ʩʧʘʷ ʢ ʭʦʣʦʜʥʦʤʫ, ʯʘʩʪʴʶ ʧʨʝʚʨʘ-

ʱʘʝʪʩʷ ʚ ʨʘʙʦʪʫ, ʩʦʛʣʘʩʥʦ ʧʝʨʚʦʤʫ ʠ ʚʪʦʨʦʤʫ ʟʘʢʦʥʘʤ ʪʝʨʤʦʜʠ-

ʥʘʤʠʢʠ, ʠ ʚʳʟʳʚʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ʇʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʪʝʧʣʦʪʘ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʵʥʝʨʛʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʪʦʣʴʢʦ ʚ ʤʝʩʪʘʭ ʩʧʘʝʚ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʠʟ ʬʦʨʤʫʣ ʵʪʦʡ ʪʝʦʨʠʠ ʤʳ ʧʦʣʫʯʘʝʤ 

ʟʘʢʦʥ ɹʝʢʢʝʨʝʣʷ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʤʝʞʜʫ 

ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʘʨʳ ʠ ʨʘʟʥʦʩʪʴʶ 

ʪʝʤʧʝʨʘʪʫʨ ʝ yʩʧʘʝʚ; ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʞʝ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʧʣʦʪʦʡ 

ʠ ʕ. ʩʫʱʝʩʪʚʫʝʪ ʠ ʚʜʦʣʴ ʧʨʦʚʦʜʥʠʢʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʝʪʩʷ ʧʦʪʦʢ ʪʝʧʣʦʪʳ, ʧʨʠʚʦʜʠʪ ʥʘʩ ʧʨʠ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʡ ʩʚʷʟʠ ʢ ʬʦʨʤʫʣʝ ɸʚʝʥʘʨʠʫʩʘ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʨʠ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʠ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʚ ʮʝʧʠ ʨʘʟʥʦʨʦʜʥʳʭ ʧʨʦʚʦʜ-

ʥʠʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʦʙʨʘʪʥʦʝ ʷʚʣʝʥʠʝ, ʦʪʢʨʳʪʦʝ ʇʝʣʴʪʴʝ: 

ʥʘʛʨʝʚʘʥʠʝ ʠ ʦʭʣʘʞʜʝʥʠʝ ʩʧʘʝʚ ʨʘʟʥʦʨʦʜʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʥʠʭ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ; ʧʨʠ ʵʪʦʤ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʧʦʣʫʯʘʝʪʩʷ ʦʙʨʘʪʥʳʤ ʪʦʤʫ, ʢʦʪʦʨʦʝ ʥʫʞʥʦ 

ʩʦʟʜʘʪʴ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʪʦʛʦ ʞʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ. ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ ʂʚʠʥʪʫʩʘ-ʀʮʠʣʠʫʩʘ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, 

ʚʳʜʝʣʷʝʤʦʡ ʠʣʠ ʧʦʛʣʦʱʘʝʤʦʡ ʚ ʩʧʘʷʭ ʚ ʦʧʨʝʜʝʣʥyʥʦʝ ʚʨʝʤʷ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʠʣʝ ʧʨʦʭʦʜʷʱʝʛʦ ʪʦʢʘ. ʇʨʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʠʣʝ 

ʪʦʢʘ ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʘʷ ʠ ʪʝʨʤʦʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʦʡ ʧʘʨʳ ʤʝʪʘʣʣʦʚ ʧʦ ʬʦʨʤʫʣʝ, ʚʳʚʝ-

ʜʝʥʥʦʡ ʣʦʨʜʦʤ ʂʝʣʴʚʠʥʦʤ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʦʧʳʪʘʤʠ ɹʘʪʝʣʣʠ:  
 

ˊ = 1/ ɸ Ŀ ʊ Ŀ(dE/dT). 
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ɿʜʝʩʴ ˊ ʝʩʪʴ ʪʝʧʣʦʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʷʚʣʝʥʠʶ ʇʝʣʴʪʴʝ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʝʜʠʥʠʮʳ ʢʦʣʠʯʝʩʪʚʘ ʕ., ɸ ï 

ʤʝʭʘʥʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʪʝʧʣʦʪʳ, ʊ ï ʘʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʧʘʷ, ʘ (dE/dT) ï ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʦʡ ʧʘʨʳ 

ʤʝʪʘʣʣʦʚ.  

ʗʚʣʝʥʠʝ ʇʝʣʴʪʴʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʝʨʝʥʦʩ ʪʝʧʣʘ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʤ ʪʦʢʦʤ ʤʝʞʜʫ ʩʧʘʷʤʠ ʨʘʟʥʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. ʃʦʨʜ ʂʝʣʴʚʠʥ 

(ɺ. ʊʦʤʩʦʥ) ʦʪʢʨʳʣ ʧʦʜʦʙʥʦʝ ʞʝ ʷʚʣʝʥʠʝ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʠ ʚ 

ʦʜʥʦʨʦʜʥʳʭ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʥʘʛʨʝʪʳʭ ʧʨʦʚʦʜʥʠʢʘʭ. ʇʦ ʥʘʙʣʶʜʝ-

ʥʠʷʤ ʃʝʨʫ, ʪʘʢʦʡ ʧʝʨʝʥʦʩ ʪʝʧʣʘ (ʷʚʣʝʥʠʝ ʊʦʤʩʦʥʘ) ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʤʝʪʘʣʣʘʭ: ʩʫʨʴʤʘ, ʢʘʜʤʠʡ, ʮʠʥʢ, ʤʝʜʴ, ʩʝʨʝʙʨʦ, ʩʧʣʘʚ (10 ʯ. ʚʠʩʤʫʪʘ 

ʠ 1 ʯ. ʩʫʨʴʤʳ) ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʦʢʘ, ʘ ʚ ʤʝʪʘʣʣʘʭ: ʞʝʣʝʟʦ, ʚʠʩʤʫʪ, 

ʥʝʡʟʠʣʴʙʝʨ, ʧʣʘʪʠʥʘ, ʘʣʶʤʠʥʠʡ ʠ ʦʣʦʚʦ ï ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʧʨʠʯʤy ʩʢʦʨʦʩʪʴ ʝʛʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʠʣʝ ʪʦʢʘ. ɺ ʩʚʠʥʮʝ ʷʚʣʝʥʠʝ 

ʊʦʤʩʦʥʘ ʧʦʯʪʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʣʦʨʜʘ ʂʝʣʴʚʠʥʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ů, ʧʝʨʝʥʦʩʠʤʦʝ ʝʜʠʥʠʮʝʡ ʢʦʣʠʯʝʩʪʚʘ ʕ. ʚ ʢʘʢʦʤ-

ʣʠʙʦ ʤʝʪʘʣʣʝ ʧʨʠ ʧʘʜʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 1Á ʉ. ʥʘ 1 ʩʤ, ʚʳʨʘʞʘʝʪʩʷ 

ʬʦʨʤʫʣʦʡ: 
 

ů = ï1/ ɸ Ŀ ʊ Ŀ(d
2
E/dT

2
), 

 

ʛʜʝ ʘ ʠ ʊ ʠʤʝʶʪ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʘ (d
2
E/dT

2
) ʝʩʪʴ 

ʧʨʦʠʟʚʦʜʥʘʷ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʤʝʪʘʣʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʠʥʮʘ.  

ʌʦʨʤʫʣʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʧʳʪʘʤʠ ɹʘʪʝʣʣʠ. ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʷʚʣʝ-

ʥʠʡ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʪʚʘ ʩ ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ 

ʜʚʝ ʨʘʟʥʳʭ ʛʠʧʦʪʝʟʳ. ʆʜʥʘ ʛʠʧʦʪʝʟʘ, "ʢʦʥʪʘʢʪʥʘʷ", ʩʚʦʜʠʪ ʦʙʲʷʩ-

ʥʝʥʠʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʢ ʵʣʝʢʪʨʠʟʘʮʠʠ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝ-

ʥʠʠ ʨʘʟʥʦʨʦʜʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʝ y ʢʘʢ ʨʘʟʥʦʩʪʴ 

ʵʣʝʢʪʨʦʜʚʠʞʫʱʠʭ ʩʠʣ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ, ʷʚʣʷʶʱʫʶʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʤʝʩʪʘʭ ʢʦʥʪʘʢʪʦʚ; ʦʜʥʘʢʦ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ 

ʟʘʚʠʩʠʤʦʩʪʴʶ ʵʣʝʢʪʨʠʟʘʮʠʠ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʝ ʜʘʶʪ ʯʠʩʣʝʥʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʵʪʠʭ ʨʘʟʥʦʩʪʝʡ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ. ɼʨʫʛʘʷ ʛʠʧʦʪʝʟʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʌ. 

ʂʦʣʴʨʘʫʰʝʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʠʞʝʥʠʝʤ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʧʨʦʚʦʜʥʠʢʝ ʧʨʠ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʨʘʟʥʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʝʛʦ ʢʦʥʮʘʭ, ʠ ʜʚʠʞʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ʕʪʘ 

ʛʠʧʦʪʝʟʘ ʦʙʲʷʩʥʷʝʪ ʦʜʠʥʘʢʦʚʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʢʘʢ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, 
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ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʧʨʦʚʦʜʥʠʢʦʤ, ʩʦʩʪʘʚʣʷʶʱʠʤ ʪʝʨʤʦʵʣʝʢʪʨʠ-

ʯʝʩʢʫʶ ʧʘʨʫ, ʦʪ ʪʧyʣʦʛʦ ʩʧʘʷ ʢ ʭʦʣʦʜʥʦʤʫ ʠ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʦʡ 

ʧʨʠʨʦʜʳ ʵʪʠʭ ʧʨʦʚʦʜʥʠʢʦʚ ʚʳʟʳʚʘʶʱʠʭ ʚ ʥʠʭ ʨʘʟʣʠʯʥʳʝ ʵʣʝʢʪʨʦ-

ʜʚʠʞʫʱʠʝ ʩʠʣʳ, ʪʘʢ ʠ ʧʝʨʝʥʦʩ ʪʝʧʣʦʪʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʷʚʣʝʥʠʷʭ ʇʝʣʴʪʴʝ ʠ ʊʦʤʩʦʥʘ. 

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʙʘʪʘʨʝʠ. ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʪʦʢʦʤ ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ: 1) ʚ 

ʢʘʯʝʩʪʚʝ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʨʘʟ-

ʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʠ 2) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘʩʯʪy ʪʝʧʣʦʚʦʡ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʦʣʴʟʫ-

ʶʪʩʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʪʦʣʙʠʢʦʤ ʄʝʣʣʦʥʠ ʠʣʠ ʧʠʨʦʤʝʪʨʦʤ 

ʃʝʰʘʪʝʣʴʝ. ʉʪʦʣʙʠʢ ʄʝʣʣʦʥʠ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʠʟʤʝʨʝʥʠʷ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʣʫʯʠʩʪʦʡ ʪʝʧʣʦʪʳ, ʩʦʩʪʦʠʪ ʦʙʳʢʥʦʚʝʥʥʦ ʠʟ 50 ʙʨʫʩʢʦʚ 

ʚʠʩʤʫʪʘ ʠ ʩʫʨʴʤʳ ʦʢʦʣʦ 4ï5 ʩʤ ʜʣʠʥʳ, ʩʦʝʜʠʥʥyʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʯʤy ʚʠʩʤʫʪ ʠ ʩʫʨʴʤʘ ʯʝʨʝʜʫʶʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʠ ʩʣʦʞʝʥʥʳʭ ʚ ʧʨʠʟʤʘʪʠʯʝʩʢʦʝ ʪʝʣʦ ʪʘʢ, ʯʪʦ ʯʪyʥʳʝ ʩʧʘʠ 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʝʛʦ, ʘ ʥʝʯʪyʥʳʝ ï ʥʘ ʜʨʫʛʦʡ. ʅʝʙʦʣʴ-

ʰʦʡ ʨʘʟʥʦʩʪʠ ʚ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʚʫʭ ʩʪʦʨʦʥ ʵʪʦʛʦ ʩʪʦʣʙʠʢʘ ʜʦʩʪʘ-

ʪʦʯʥʦ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʚ ʥʤy ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ 

ʵʪʦʡ ʨʘʟʥʦʩʪʠ. ʇʠʨʦʤʦʤʝʪʨ ʃʝʰʘʪʝʣʴʝ ʩʣʫʞʠʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ; ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʨʦʚʦʣʦʢ: ʧʣʘʪʠʥʦʚʦʡ ʠ 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʩʧʣʘʚʘ ʨʦʜʠʷ ʠ ʧʣʘʪʠʥʳ, ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʶʪʩʷ 

ʚʥʫʪʨʠ ʦʛʥʝʫʧʦʨʥʦʡ ʪʨʫʙʳ ʠ ʦʜʥʠʤʠ ʢʦʥʮʘʤʠ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʘ ʜʨʫʛʠʤʠ ï ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʛʘʣʴʚʘʥʦʤʝʪʨʦʤ. ʄʝʩʪʦ 

ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʣʦʢ ʤʝʞʜʫ ʩʦʙʦʡ ʚʚʦʜʠʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʳ-

ʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠʯʤy ʧʦʷʚʣʷʶʱʠʡʩʷ ʪʦʢ ʠʟʤʝʨʷʝʪ ʨʘʟʥʦʩʪʴ 

ʤʝʞʜʫ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʠʨʦʤʦʤʝʪʨʦʤ ʃʝʰʘʪʝʣʴʝ ʤʦʞʥʦ ʠʟʤʝʨʷʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 1200Á 

ʉ. ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 10Á. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʣʴʥʳʭ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʪʦʢʦʚ, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʮʝʣʝʡ, ʚʳʙʠʨʘʶʪ ʧʘʨʳ, ʜʘʶʱʠʝ ʥʘʠʙʦʣʴʰʫʶ ʵʣʝʢʪʨʦʜʚʠʞʫʱʫʶ 

ʩʠʣʫ. ʂ ʪʘʢʠʤ ʧʘʨʘʤ ʧʨʠʥʘʜʣʝʞʘʪ: ʞʝʣʝʟʦ, ʥʠʢʝʣʴ, ʥʝʡʟʠʣʴʙʝʨ (ʠʣʠ 

ʤʝʣʴʭʠʦʨ), ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʩʧʣʘʚʳ ʩʫʨʴʤʳ ʠ ʮʠʥʢʘ ï ʩ ʜʨʫʛʦʡ. 

ʅʘʠʙʦʣʝʝ ʫʧʦʪʨʝʙʠʪʝʣʴʥʳ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʙʘʪʘʨʝʠ ʅʦʝ ʠ 

ʂʣʘʤʦʥʘ; ʚ ʦʙʝʠʭ ʙʘʪʘʨʝʷʭ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦʪʳ ʩʣʫʞʠʪ ʧʣʘʤʷ 

ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʠ, ʧʨʠʯʤy ʧʦ ʠʟʤʝʨʝʥʠʷʤ, ʧʨʦʠʟʚʝʜʥyʥʳʤ ʥʘʜ 

ʙʘʪʘʨʝʝʡ ʂʣʘʤʦʥʘ, 1 ʢʫʙ. ʤ ʩʚʝʪʠʣʴʥʦʛʦ ʛʘʟʘ ʧʨʦʠʟʚʦʜʠʪ 9000 

ʢʠʣʦʛʨʘʤʤʦʤʝʪʨʦʚ ʨʘʙʦʪʳ ʚ ʬʦʨʤʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʯʪʦ ʜʘʪy 

ʜʣʷ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʵʪʦʡ ʙʘʪʘʨʝʠ ʚʝʣʠʯʠʥʫ ʦʢʦʣʦ 0,2 %.  
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ɺʦʦʙʱʝ, ʧʦʣʝʟʥʦʝ ʜʝʡʩʪʚʠʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʙʘʪʘʨʝʡ ʚʝʩʴʤʘ 

ʥʝʚʝʣʠʢʦ ʜʘʞʝ ʧʨʠ ʩʘʤʳʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʭʦʪʷ, ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʧʨʠ ʪʝʭ ʚʳʩʦʢʠʭ ʨʘʟʥʦʩʪʷʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʢʦʪʦʨʳʝ ʚ ʥʠʭ ʩʫʱʝʩʪʚʫʶʪ, ʤʳ ʤʦʛʣʠ ʙʳ ʦʞʠʜʘʪʴ ʧʦʣʝʟʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʝ ʤʝʥʴʰʝʛʦ, ʯʝʤ ʜʣʷ ʜʨʫʛʠʭ ʪʝʧʣʦʚʳʭ ʤʘʰʠʥ. ʕʪʦ 

ʧʨʦʪʠʚʦʨʝʯʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʛʨʦʤʘʜʥʳʤʠ ʧʦʪʝʨʷʤʠ ʪʝʧʣʦʪʳ, ʧʨʦʠʩ-

ʭʦʜʷʱʠʤʠ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʭʦʜʘ ʝ yʯʝʨʝʟ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʤʝʪʘʣ-

ʣʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ʙʘʪʘʨʝʠ ʦʪ ʥʘʛʨʝʪʳʭ ʩʧʘʝʚ ʢ ʭʦʣʦʜʥʳʤ. ʋʩʣʦʚʠʷ 

ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʵʪʠʭ ʧʦʪʝʨʴ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʙʘʪʘʨʝʠ ʩʣʝʜʫʶʱʠʝ: 1) ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʪʘʢʫʶ ʧʘʨʫ ʤʝʪʘʣ-

ʣʦʚ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʧʣʘʚʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʜʘʥʥʦʡ ʨʘʟʥʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨ ʜʘʶʪ ʥʘʠʙʦʣʴʰʫʶ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʠʣʫ; 2) ʧʨʠ-

ʜʘʪʴ ʧʨʦʚʦʜʥʠʢʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʧʘʨʳ, ʪʘʢʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʨʘʟʤʝʨʳ, ʯʪʦʙʳ ʦʥʠ ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; ʘʙʩʦʣʶʪʥʳʝ 

ʨʘʟʤʝʨʳ ʧʘʨʳ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʙʘʪʘʨʝʠ; 3) ʩʦʩʪʘʚʠʪʴ ʠʟ ʵʪʠʭ ʧʘʨ ʙʘʪʘʨʝʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʝ y

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʳʣʦ ʨʘʚʥʦ ʟʘʜʘʥʥʦʤʫ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʶ ʚʥʝʰʥʝʡ ʮʝʧʠ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʵʪʠʭ ʫʩʣʦʚʠʡ ʧʦʣʝʟʥʦʝ 

ʜʝʡʩʪʚʠʝ ʙʘʪʘʨʝʠ ʚʳʨʘʞʘʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʬʦʨʤʫʣʦʡ: 

 

╟  ◄ ɀ ◄
╫  ╬◄  ◄

═Ƞ 

 

ʟʜʝʩʴ P ʦʙʦʟʥʘʯʘʝʪ ʧʦʣʝʟʥʦʝ ʜʝʡʩʪʚʠʝ, t2 ʠ t1 ï ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʘʝʚ, b 

ʠ c ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʚ ʬʦʨʤʫʣʝ ɸʚʝʥʘʨʠʫʩʘ, ʚʳʨʘʞʝʥʥʳʝ ʚ 

ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ, ʠ ɸ = 4,164Ŀ10
7
 ï ʤʝʭʘʥʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ 

ʪʝʧʣʦʪʳ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʙʘʪʘʨʝʡ 

ʵʪʘ ʬʦʨʤʫʣʘ ʜʘʪy ʚʝʣʠʯʠʥʫ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝ ʙʦʣʝʝ 2ï3 %. 

 
ɹ. ʈʦʟʠʥʛ. 

 

 

 

 

 

 

 

 

 

http://ru.wikisource.org/w/index.php?title=%D0%91%D0%BE%D1%80%D0%B8%D1%81_%D0%9B%D1%8C%D0%B2%D0%BE%D0%B2%D0%B8%D1%87_%D0%A0%D0%BE%D0%B7%D0%B8%D0%BD%D0%B3&action=edit&redlink=1
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ʇʨʠʣʦʞʝʥʠʝ 3 (ʢʦʧʠʷ ʜʦʢʫʤʝʥʪʘ) 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ (ʇʠʩʴʤʦ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʚ 

ɸʧʝʣʣʷʮʠʦʥʥʫʶ ʧʘʣʘʪʫ ʈʦʩʧʘʪʝʥʪʘ), ʦʪ 21.11.1999. 

 

çSalus populi suprema lex estè 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ 

çʈʋʉʉʂʆɽ ʌʀɿʀʏɽʉʂʆɽ ʆɹʑɽʉʊɺʆè 

Russian Physical Society, International 

 

 

ʇʦʯʪʦʚʳʡ ʘʜʨʝʩ ʉʝʢʨʝʪʘʨʠʘʪʘ ʈʫʩʌʆ:  

141002 ʄʦʩʢ. ʦʙʣ., ʛ. ʄʳʪʠʱʠ, ʫʣ. ɹ. ʐʘʨʘʧʦʚʩʢʘʷ, ʜ. 3. 

 

ɺ ɸʧʝʣʣʷʮʠʦʥʥʫʶ ʧʘʣʘʪʫ ʈʆʉʇɸʊɽʅʊɸ 
 

ʥʘ ʈʝʰʝʥʠʝ ʦʪ 16.09.99 ʦʙ ʦʪʢʘʟʝ ʚ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ ʧʦ ʟʘʷʚʢʝ ˉ 

98110398 / 06 (011720) ʘʚʪʦʨʘ ɼʫʥʘʝʚʩʢʦʛʦ ʉʘʤʫʠʣʘ ʅʘʫʤʦʚʠʯʘ. 

 

ɸʅɸʃʀʊʀʏɽʉʂɸʗ ʉʇʈɸɺʂɸ 
 

ʈʘʩʩʤʦʪʨʝʚ ʈʝʰʝʥʠʝ ʌʀʇʉʘ ʦʪ 16.09.99 (ʦʪʜʝʣ ˉ 6, ʩʪ. 

ʵʢʩʧʝʨʪ ɸʛʘʬʦʥʦʚ ʂ. ʇ., ʜʘʣʝʝ ï ʕʢʩʧʝʨʪ) ʦʙ ʦʪʢʘʟʝ ʚ ʚʳʜʘʯʝ 

ʧʘʪʝʥʪʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʧʦ ʟʘʷʚʢʝ ˉ 98110398/06 (011720), (ʜʘʣʝʝ ï 

ʈʝʰʝʥʠʝ ʌʀʇʉʘ) ʘʚʪʦʨʘ ɼʫʥʘʝʚʩʢʦʛʦ ʉ. ʅ. (ʜʘʣʝʝ ï ɿʘʷʚʠʪʝʣʷ), ʘ 

ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʚ ʢʦʧʠʶ ɺʦʟʨʘʞʝʥʠʷ ɿʘʷʚʠʪʝʣʷ ʥʘ ʈʝʰʝʥʠʝ 

ʌʀʇʉʘ, ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʈʫʩʩʢʦʤʫ ʌʠʟʠʯʝʩʢʦʤʫ ʆʙʱʝʩ-

ʪʚʫ ɿʘʷʚʠʪʝʣʝʤ, ʆʪʜʝʣ ʧʨʦʤʳʰʣʝʥʥʳʭ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʋɺɽɼʆʄʃʗɽʊ ɸʧʝʣʣʷʮʠʦʥʥʫʶ ʧʘʣʘʪʫ 

ʈʦʩʧʘʪʝʥʪʘ ʚ ʥʠʞʝʩʣʝʜʫʶʱʝʤ. 

 

1. ɺʩʝ ʧʷʪʴ ʚʦʟʨʘʞʝʥʠʡ ɿʘʷʚʠʪʝʣʷ ʫʙʝʜʠʪʝʣʴʥʦ ʦʧʨʦʚʝʨʛʘʶʪ 

ʜʦʚʦʜʳ ʕʢʩʧʝʨʪʘ, ʷʚʣʷʶʱʠʝʩʷ, ʧʦ ʤʥʝʥʠʶ ʧʦʩʣʝʜʥʝʛʦ, ʚʝʩʢʠʤʠ 

ʦʩʥʦʚʘʥʠʷʤʠ ʚ ʦʪʢʘʟʝ ʚʳʜʘʯʠ ʧʘʪʝʥʪʘ ɿʘʷʚʠʪʝʣʶ. 

ʈʘʥʝʝ ʥʘʧʨʘʚʣʝʥʥʳʝ ʈʫʩʩʢʠʤ ʌʠʟʠʯʝʩʢʠʤ ʆʙʱʝʩʪʚʦʤ ʚ 

ʌʀʇʉ ʠ ʧʦʣʫʯʝʥʥʳʝ ʠʤ 06.08.99 ʜʚʘ ʕʢʩʧʝʨʪʥʳʭ ʟʘʢʣʶʯʝʥʠʷ 

ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ (ʦʪ 10.07.99 ʠ ʦʪ 05.08.99) ï 

ʕʢʩʧʝʨʪʦʤ ʇʈʆʀɻʅʆʈʀʈʆɺɸʅʓ. 

2. ʆʩʦʙʦ ʦʪʤʝʯʘʝʤ: ʪʝʟʠʩʳ ʕʢʩʧʝʨʪʘ ʦ ʪʦʤ, ʯʪʦ çʌʘʢʪʳ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʦʥʦʪʝʨʤʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʝʡ ʥʘʫʢʝ 

ʥʝʠʟʚʝʩʪʥʳ. ʃʶʙʦʡ ʪʘʢʦʡ ʬʘʢʪ ʦʟʥʘʯʘʣ ʙʳ ʧʝʨʝʚʦʨʦʪ ʚ ʬʠʟʠʢʝ ʠ 
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ʥʘʯʘʣʦ ʥʦʚʦʡ ʮʠʚʠʣʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʦʥ ʩʪʘʣ ʙʳ ʦʙʱʝʜʦʩʪʫʧʥʳʤè ʠ 

ʯʪʦ ç é ʫʢʘʟʘʥʥʳʝ [ʈʫʩʩʢʠʤ ʌʠʟʠʯʝʩʢʠʤ ʆʙʱʝʩʪʚʦʤ ʠ ɿʘʷʚʠʪʝʣʝʤ] 

çʦʙʦʩʥʦʚʘʥʠʷè ʷʚʣʷʶʪʩʷ ʛʠʧʦʪʝʟʘʤʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʪ.ʢ. ʥʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʬʠʟʠʢʘ ï 

ʥʘʫʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ)è ï ʅɽ ɺʓɼɽʈɾʀɺɸʖʊ ʉɽʈʔɪɿʅʆʁ 

ʂʈʀʊʀʂʀ. 

 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠʚʝʜʸʤ ʣʠʰʴ ʜʚʘ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ 

ʬʘʢʪʘ, ʀɿɺɽʉʊʅʓʍ ʤʠʨʦʚʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʝ. 

 

ʌʘʢʪ ʧʝʨʚʳʡ 
 

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ɿɸʂʆʅ ʄ.ʇ. ɸɺɽʅɸʈʀʋʉɸ , 1863 ʛ. 

(ʄʠʭʘʠʣ ʇʝʪʨʦʚʠʯ ɸʚʝʥʘʨʠʫʩ ï ʧʨʦʬʝʩʩʦʨ ʂʠʝʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ, ʘʢʘʜʝʤʠʢ, ʦʩʥʦʚʘʪʝʣʴ ʢʠʝʚʩʢʦʡ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʰʢʦ-

ʣʳ). ʕʪʦʪ ɿʘʢʦʥ, ʚʳʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʛʣʘʩʠʪ: ʪʝʨʤʦ-ʵʜʩ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʝʨʤʦʧʘʨ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʪʸʪ ʧʦ ʧʘʨʘ-

ʙʦʣʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ, ʠʟʤʝʥʷʷ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

(çʪʝʤʧʝʨʘʪʫʨʝ ʠʥʚʝʨʩʠʠè) ʟʥʘʢ ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʝʣʴʪʴʝ ʥʘ ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʳʡ: ̐   Ὕ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ɿʘʢʦʥʦʤ, ʚ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʚʫʭ ʪʝʨʤʦʧʘʨ, ʠʭ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʵʜʩ ʷʚʣʷʝʪʩʷ 

ʨʘʟʥʦʩʪʴʶ ʬʫʥʢʮʠʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʩʧʘʷ. 

 

ɺʦʪ ʯʪʦ ʥʘʧʠʩʘʥʦ ʦʙ ʵʪʦʤ ʚ ʦʜʥʦʤ ʠʟ ʇʆʉʃɽɼʅʀʍ 

ʫʯʝʙʥʠʢʦʚ ʥʘʯʘʣʘ 20 ʚʝʢʘ, ʢʦʪʦʨʳʡ ʋʇʆʄʀʅɸɽʊ ʦʙ ʵʪʦʤ ɿʘʢʦʥʝ 

ʄ.ʇ. ɸʚʝʥʘʨʠʫʩʘ (çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʣʝʢʪʨʦʭʠʤʠʠè, ï ɻʅʊʀ, ʄ-ʃ, 

1931, ʩʪʨ. 215, ʧʨʦʬʝʩʩʦʨʘ ʄ. ʃʝʙʣʘʥʘ, ʜʠʨʝʢʪʦʨʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʃʝʡʧʮʠʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʫʯʝʥʠʢʘ ɺ. 

ʆʩʪʚʘʣʴʜʘ): 

ç ʄʥʦʛʠʝ ʧʘʨʳ ʧʦʢʘʟʳʚʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʦʚʦʨʦʪʥʳʝ 

ʪʦʯʢʠ, ʪ.ʝ. ʠʭ ʵʜʩ ʫʙʳʚʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ 

ʠ ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʝʤ ʨʘʚʥʦʡ ʥʫʣʶ, ʧʦʩʣʝ ʯʝʛʦ ʩʣʝʜʫʝʪ ʠʟʤʝʥʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʦʤʝ ʧʨʝʜʧʦʣʦʞʝʥʥʦʛʦ ʥʘʤʠ 

ʧʨʦʮʝʩʩʘ ʇɽʈɽʍʆɼɸ ʊɽʇʃʆʊʓ ʆʊ ʅɸɻʈɽʊʆɻʆ ʄɽʉʊɸ 

ʉʇɸʗ ʂ ʍʆʃʆɼʅʆʄʋ, ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʝʱʸ ʠ ɼʈʋɻʀɽ ʧʨʦʮʝʩʩʳ éè (ʚʳʜʝʣʝʥʦ ʥʘʤʠ ï 

ɺ.ʈ.). 
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ɺʦʪ ʵʪʠ ç ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ è ʠ ʆɻʈɸʅʀʏʀɺɸʖʊ ʫʞʝ 

ʧʦʣʪʦʨʘ ʚʝʢʘ, ʩ 1863 ʛʦʜʘ ʆɹʃɸʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʚʪʦʨʦʛʦ 

ʥʘʯʘʣʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʦ ʯʸʤ ʕʢʩʧʝʨʪ ʆʐʀɹʆʏʅʆ (ʧʦ ʥʝ-

ʟʥʘʥʠʶ) ʩʦʦʙʱʘʝʪ ʩʣʝʜʫʶʱʝʝ: çʌʘʢʪʳ çʣʦʛʠʯʝʩʢʦʡ ʧʨʦʪʠʚʦʨʝʯʠ-

ʚʦʩʪʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʟʘʢʦʥʦʚ ʪʝʨʤʦʜʠʥʘʤʠʢʠè ʵʢʩʧʝʨʪʠʟʝ 

ʥʝʠʟʚʝʩʪʥʳ. é ʦʜʥʘ ʠʟ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʬʦʨʤʫʣʠʨʦʚʦʢ ʚʪʦʨʦʛʦ 

ʟʘʢʦʥʘ ʫʪʚʝʨʞʜʘʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʦʪ ʭʦʣʦʜ-

ʥʦʛʦ ʪʝʣʘ ʢ ʛʦʨʷʯʝʤʫ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ. 

ʇʨʦʪʠʚ ʵʪʦʛʦ ʦʯʝʚʠʜʥʦʛʦ ʬʘʢʪʘ ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ ʠ ʚʦʟʨʘʞʘʝʪ 

ʟʘʷʚʠʪʝʣʴ. ʇʨʠ ʵʪʦʤ ʟʘʢʦʥ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ, ʪ.ʝ. 

ʧʨʠʤʝʥʠʤʳʤ ʜʣʷ ʣʶʙʳʭ ʤʘʰʠʥ éè. 

 

ʀʪʘʢ: ʅɽ ʗɺʃʗɽʊʉʗ ʕʊʆ "ɺʊʆʈʆɽ ʅɸʏɸʃʆ ʊɽʈ-

ʄʆɼʀʅɸʄʀʂʀ" ʉ 1863 ɻʆɼɸ çʌʋʅɼɸʄɽʅʊɸʃʔʅʓʄè 

 

ʇʨʠʚʦʜʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ 

ɸɺʊʆʅʆʄʅʆɻʆ ʈɸʉʑɽʇʀʊɽʃʗ ʊɽʇʃɸ (ʂʆʅʎɽʅʊʈɸ-

ʊʆʈɸ ʊɽʇʃɸ-ʍʆʃʆɼɸ) ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ. 

 

 
 

ɿʜʝʩʴ: ʊʦʙʨ ï ʪʝʤʧʝʨʘʪʫʨʘ ʠʥʚʝʨʩʠʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʱʝ-

ʥʠʷ), ʧʨʠ ʢʦʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʇʝʣʴʪʴʝ ʠʟʤʝʥʷʝʪ ʩʚʦʡ ʟʥʘʢ ʩ 

ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ; ʊʇ 1 ʠ ʊʇ 2 ï ʜʚʘ ʙʣʦʢʘ ʪʝʨʤʦʧʘʨ ʩ ʨʘʜʠʘ-

ʪʦʨʘʤʠ 
 

ʀʪʘʢ, ʟʘʧʫʩʪʠʚ ʵʪʦʪ ɸʚʪʦʥʦʤʥʳʡ ʨʘʩʱʝʧʠʪʝʣʴ ʪʝʧʣʘ 

ʆɼʀʅʆʏʅʓʄ ʥʘʛʨʝʚʦʤ ʦʜʥʦʛʦ ʠʟ ʝʛʦ ʧʦʣʶʩʦʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʠʥʚʝʨʩʠʷ ʟʥʘʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʝʣʴʪʴʝ, 

ʭʦʣʦʜʥʳʡ ʩʧʘʡ (ʊʇ 1) ʩʪʘʙʠʣʴʥʦ ʩʪʘʥʝʪ ʍʆʃʆɼʀʃʔʅʀʂʆʄ, ʘ 

ʛʦʨʷʯʠʡ ʩʧʘʡ (ʊʇ2) ʩʪʘʙʠʣʴʥʦ ʩʪʘʥʝʪ ʅɸɻʈɽɺɸʊɽʃɽʄ ï 

ʆɼʅʆɺʈɽʄɽʅʅʆ. 

ʕʪʠ ɸʚʪʦʥʦʤʥʳʝ ʨʘʩʱʝʧʠʪʝʣʠ-ʢʦʥʮʝʥʪʨʘʪʦʨʳ ʪʝʧʣʘ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ ʫʞʝ ʙʦʣʝʝ 30 ʣʝʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʧʝʮ. ʠʟʜʝ-

ʣʠʷʭ ʦʙʦʨʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʅʦ ʦʙ ʵʪʦʤ ʕʢʩʧʝʨʪʫ, ʧʦʭʦʞʝ, 
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ʅʀʏɽɻʆ ʥʝ ʠʟʚʝʩʪʥʦ. ʀ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʠʙʦ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

20 ʚʝʢʘ ɺʉʗʂʀɽ ʫʧʦʤʠʥʘʥʠʷ ʦʙ ʵʪʦʤ ɿʘʢʦʥʝ ʄ.ʇ. ɸʚʝʥʘʨʠʫʩʘ 

ʇʆʃʅʆʉʊʔʖ ʠʩʢʣʶʯʝʥʳ ʠʟ ɺʉɽʁ ʤʠʨʦʚʦʡ ʩʧʨʘʚʦʯʥʦʡ ʠ 

ʫʯʝʙʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

 

ʌʘʢʪ ʚʪʦʨʦʡ  
 

        ʕʃɽʂʊʈʆʃʀɿɪʈʓ ɺʆɼʓ ɺʓʉʆʂʆɻʆ ɼɸɺʃɽʅʀʗ (ʕɺɺɼ) 

ɼ.ɸ. ʃɸʏʀʅʆɺɸ, 1888 ʛ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʈʫʩʩʢʦʛʦ ʌʠʟʠʢʦ-ʍʠʤʠʯʝʩʢʦʛʦ ʆʙ-

ʱʝʩʪʚʘ ɼʤʠʪʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʃʘʯʠʥʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʙʥʘʨʫʞʠʣ ʚ ʢʦʥʮʝ 19 ʚʝʢʘ, ʯʪʦ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʚʣʝʥʠʷ ʩʦʙʠʨʘʝʤʳʭ ʚ 

ʙʘʣʣʦʥʘʭ ʛʘʟʦʚ, ʪʨʝʙʫʝʪʩʷ ʦʜʥʦ ʠ ʪʦ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ 

(ʵʥʝʨʛʠʠ). ʉʦʟʜʘʥʥʦʝ ʃʘʯʠʥʦʚʳʤ ʫʩʪʨʦʡʩʪʚʦ (ʕɺɺɼ) ʙʝʟʟʘʪʨʘʪʥʦʛʦ 

ʧʦʣʫʯʝʥʠʷ ʩʞʘʪʳʭ ʛʘʟʦʚ, ʙʳʣʦ ʠʤ ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʚ 1888 ʛʦʜʫ ʚ 

ɸʥʛʣʠʠ ʠ ɻʝʨʤʘʥʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʣʠʰʴ ʩʦʚʩʝʤ 

ʥʝʜʘʚʥʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʯʣʝʥʦʤ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʠʥʞʝʥʝʨʦʤ-ʬʠʟʠʢʦʤ ɹʫʡʥʦʚʳʤ ɻʝʥʥʘʜʠʝʤ ʅʠʢʠ-

ʪʠʯʝʤ (1938 ï 1996) ʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ ʥʘʫʯʥʦʤ ʞʫʨʥʘʣʝ ɾʈʌʄ 

(1995, ˉ 1-6; 1997, ˉ 1-12). 

ɼʨʫʛʦʤʫ ʯʣʝʥʫ ʥʘʰʝʛʦ ʆʙʱʝʩʪʚʘ, ʢʘʥʜʠʜʘʪʫ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ ɿʘʝʚʫ ʅʠʢʦʣʘʶ ɽʤʝʣʴʷʥʦʚʠʯʫ ʧʨʠʥʘʜʣʝʞʠʪ ʟʘʩʣʫʛʘ ʩʦʟʜʘ-

ʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʥʦʤʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʕɺɺɼ 

ɼ.ɸ. ʃʘʯʠʥʦʚʘ (ɾʈʌʄ, 1994, ˉ1-4, ʩʪʨ. 28-30). 
 

ʇʝʨʝʬʨʘʟʠʨʫʷ ʨʘʥʝʝ ʧʨʠʚʝʜʸʥʥʳʝ ʪʝʟʠʩʳ ʕʢʩʧʝʨʪʘ, ʩ ʩʦʞʘ-

ʣʝʥʠʝʤ ʧʨʠʭʦʜʠʪʩʷ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ: ʧʦʪʦʤʫ ʠ ʥʝ ʩʪʘʥʦʚʷʪʩʷ ʧʦ-

ʜʦʙʥʳʝ ʬʘʢʪʳ ʆɹʑɽɼʆʉʊʋʇʅʓʄʀ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʣʶʙʦʛʦ 

ʠʟ ʥʠʭ ʚ ʥʘʨʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʦʟʥʘʯʘʣʦ ʙʳ ʥʘʯʘʣʦ ʥʦʚʦʡ ʮʠʚʠ-

ʣʠʟʘʮʠʠ; ʥʦ ʵʪʦʛʦ-ʪʦ ʢʘʢ ʨʘʟ ʠ ʥʝ ʭʦʯʝʪʩʷ ʅʓʅɽʐʅɽʁ ʮʠʚʠ-

ʣʠʟʘʮʠʠ, ʪʦʯʥʝʝ ï ʝʸ ñ ʘʨʭʠʪʝʢʪʦʨʘʤò.  
 

3. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʩʫʞʜʘʝʤʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ɿʘʷʚʠʪʝʣʷ 

ʉʇʆʉʆɹʅʆ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʸ ʥʘʟʥʘʯʝʥʠʝ: ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʚ ʨʘʙʦ-

ʪʫ ʪʝʧʣʦ, ʦʪʙʠʨʘʝʤʦʝ ʦʪ ʥʘʛʨʝʚʘʪʝʣʷ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʦʪ ʚʝʱʝʩʪʚʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʦʥʦ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥʦ ʧʘ-

ʪʝʥʪʥʦʩʧʦʩʦʙʥʳʤ, ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʫʩʣʦʚʠʶ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʨʠʤʝʥʠʤʦʩʪʠ (ʩʪ. 4 ʇʘʪʝʥʪʥʦʛʦ ʟʘʢʦʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ). 
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ɺʝʜʫʱʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʆʪʜʝʣʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʵʥʝʨʛʦʫʩʪʘʥʦ-

ʚʦʢ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʩʝʢʨʝʪʘʨʴ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ ï ʆʧʘʨʠʥ ɽ.ɻ. ( ʧʦʜʧʠʩʴ )  

ʇʨʝʜʩʝʜʘʪʝʣʴ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʛʣʘʚʥʳʡ 

ʨʝʜʘʢʪʦʨ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ ɾʈʌʄ (çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ 

ʄʳʩʣʠè) ï ʈʦʜʠʦʥʦʚ ɺ.ɻ. ( ʧʦʜʧʠʩʴ ) 
 

ʄʦʩʢʚʘ, 21 ʥʦʷʙʨʷ 1999 ʛʦʜʘ. 

 

çʇʝʨʚʳʡ ʵʢʟʝʤʧʣʷʨ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ɸʧʝʣʣʷʮʠʦʥʥʫʶ ʧʘʣʘʪʫ ʇʘʪʝʥʪ-

ʥʦʛʦ ʚʝʜʦʤʩʪʚʘ ʥʘ ʨʫʢʠ ʧʦʣʫʯʠʣ. ʉ. ɼʫʥʘʝʚʩʢʠʡè ï (ʧʦʜʧʠʩʴ),  

22.11.99.ʛ. 
 

          ʆʧʫʙʣʠʢʦʚʘʥʦ: ʞʫʨʥʘʣ òɾʈʌʄò, 2001, ˉ 1-12, ʩʪʨ. 51-53;  

ʞʫʨʥʘʣ ñ ʈʫʩʩʢʘʷ ʄʳʩʣʴ ò , 2005, ˉ1-12, ʩʪʨ.21-24. 

 

 
 

ʉʝʢʨʝʪʘʨʠʘʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ: 

ʈʦʜʠʦʥʦʚ ɺʣʘʜʠʤʠʨ ɻʝʥʥʘʜʴʝʚʠʯ,  ʇʨʝʟʠʜʝʥʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠ-

ʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʦʚ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ ï çɾʈʌʄè, çɾʈʌʍʆè ʠ çʈʫʩʩʢʘʷ ʄʳʩʣʴè, 

ɺʦʨʦʥʦʚ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ,  ʋʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʛʣʘʚʘ ʈʦʩʩʠʡʩʢʦʡ ʰʢʦʣʳ ʥʝʡʨʦʬʠʟʠʦʣʦʛʦʚ 

ʉʝʯʝʥʦʚʘ ɺʚʝʜʝʥʩʢʦʛʦ  ʋʭʪʦʤʩʢʦʛʦïɺʘʩʠʣʴʝʚʘ ɸʥʦʭʠʥʘ, 

ɼʦʨʠʥʩʢʘʷ ʉʦʬʴʷ ʈʘʰʠʪʦʚʥʘ, ï ʈʝʬʝʨʝʥʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ 

ʆʙʱʝʩʪʚʘ, ʇʨʝʟʠʜʝʥʪ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʙʶʨʦ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʚ 

ʩʬʝʨʝ ʜʫʰʝʚʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʟʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʞʫʨʥʘʣʘ 

çʈʫʩʩʢʘʷ ʄʳʩʣʴè. 
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ʈɸɿʄɽʈʅʆʉʊʔ ɽɼʀʅʀʎʓ ʕʃɽʂʊʈʆɪʄʂʆʉʊʀ çʌɸʈɸɼè 
ʀ ʉʄʓʉʃ çʕʃɽʂʊʈʀʏɽʉʂʆʁ ʇʆʉʊʆʗʅʅʆʁè Ů0 

 
ɻ. ʇ. ʐʧʝʥʴʢʦʚ 

 

ʇʨʠʭʦʜʠʪʩʷ ʚʩ yʚʨʝʤʷ ʦʙʨʘʱʘʪʴʩʷ ʢ ʵʪʦʡ ʪʝʤʝ, ʧʦʩʢʦʣʴʢʫ, 

ʢʘʢ ʚʠʜʥʦ, ʥʠʢʘʢ ʥʝ ʜʦʭʦʜʠʪ ʜʦ ʬʠʟʠʢʦʚ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʞʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʵʣʝʢʪʨʠ-

ʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷè 0e, ʚʚʝʜʥyʥʘʷ ʚ ʨʷʜ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʠʟʠ-

ʯʝʩʢʠʭ ʧʦʩʪʦʷʥʥʳʭ [1] ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
 

112

0 10...854187817.8 -- Ö³=e mF .                     (1) 
 

ɼʝʣʦ ʚ ʪʦʤ ʯʪʦ, ʢʘʢ ʤʳ ʫʞʝ ʜʘʚʥʦ ʧʦʢʘʟʘʣʠ, ʟʘʥʠʤʘʷʩʴ 

ʘʥʘʣʠʟʦʤ ʨʘʟʤʝʨʥʦʩʪʝʡ, ï ʚʳʨʘʞʝʥʠʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ (1) ʩʚʦʜʠʪʩʷ 

ʧʨʠ ʨʘʩʢʨʳʪʠʠ ʨʘʟʤʝʨʥʦʩʪʠ çʬʘʨʘʜè ʧʨʦʩʪʦ ʢ ʙʝʟʨʘʟʤʝʨʥʦʤʫ ʯʠʩʣʫ 

p4

1
. ʊʦ ʝʩʪʴ 

p
=e

4

1
0  ʠ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʬʠʟʠʯʝʩʢʠʤ ʧʦʩʪʦ-

ʷʥʥʳʤ ɻʪʦ ʯʠʩʣʦ ʥʝ ʠʤʝʝʪ. ʇʦʩʪʘʨʘʶʩʴ ʝʱ yʨʘʟ ʢʘʢ ʤʦʞʥʦ ʜʦʭʦʜ-

ʯʠʚʝʝ ʠ ʧʦʜʨʦʙʥʝʝ ʦʙʲʷʩʥʠʪʴ ʵʪʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. 

ʈʘʩʩʤʦʪʨʠʤ, ʦʪʢʫʜʘ ʧʦʷʚʠʣʘʩʴ ʪʘʢʘʷ ʚʝʣʠʯʠʥʘ ʠ ʯʪʦ ʧʨʝʜʩʪʘ-

ʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʤʝʨʥʦʩʪʴ 
1-ÖmF  ʚ ʘʙʩʦʣʶʪʥʦʡ ʩʠʩʪʝʤʝ ʨʘʟʤʝʨ-

ʥʦʩʪʝʡ MLT: ʚ ʝʜʠʥʠʮʘʭ ʤʘʩʩʳ, ʜʣʠʥʳ ʠ ʚʨʝʤʝʥʠ. MLT ʩʠʩʪʝʤʘ 

ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦʡ ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʨʘʟʤʝʨʥʦʩʪʝʡ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʤʝʪʨʠʢʝ ʚʩʝʣʝʥʩʢʦʡ ʪʨʠʘʜʳ: ʤʘʪʝʨʠʠ, 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. 

ɽʜʠʥʠʮʘ ʤyʢʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʉɻʉ (ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʘʙʩʦʣʶʪʥʦʡ 

ʩʠʩʪʝʤʝ MLT) - çʩʘʥʪʠʤʝʪʨè (cm). ʊʦ ʝʩʪʴ cm ï ʦʙʦʟʥʘʯʝʥʠʝ ʝʜʠ-

ʥʠʮʳ ʠʟʤʝʨʝʥʠʷ yʤʢʦʩʪʠ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ, cm ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʤʝʨ-

ʥʦʩʪʴ ʤyʢʦʩʪʠ ʚ ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ ʤʘʪʝʨʠʠ ʄ (g), ʧʨʦʩʪ-

ʨʘʥʩʪʚʘ L (cm) ʠ ʚʨʝʤʝʥʠ T (s). ʌʦʨʤʫʣʘ ʨʘʟʤʝʨʥʦʩʪʠ M
0
L

1
T

0
 (cm). 

ɽʜʠʥʠʮʘ ʤyʢʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʉʀ ʥʘʟʳʚʘʝʪʩʷ çʬʘʨʘʜè (F). ɺ 

ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʝʜʠʥʠʮʘ çʬʘʨʘʜè ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʩʪʨʘʥʥʫʶ ʥʘ ʥʘʰ ʚʟʛʣʷʜ çʨʘʟʤʝʨʥʦʩʪʴè, ʘ 

ʧʦ ʩʫʱʝʩʪʚʫ ʧʩʝʚʜʦʨʘʟʤʝʨʥʦʩʪʴ: 
 

[F]= 
2142 --ÖÖÖ ʩmgsɸ .                             (2) 
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ʄʳ ʥʘʟʳʚʘʝʤ ʵʪʫ ʨʘʟʤʝʨʥʦʩʪʴ ʧʩʝʚʜʦ, ʠ ʙʝʨʤy ʚ ʢʘʚʳʯʢʘʭ, 

ʧʦʪʦʤʫ ʯʪʦ ʧʦ ʩʫʪʠ ʜʝʣʘ ʵʪʦ ʥʝ ʝʩʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʚ ʧʦʣʥʦʤ ʩʤʳʩʣʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʛʦ ʧʦʥʷʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʚʳʨʘʞʝʥʠʝ ʜʣʷ [F] (2) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʨʘʟʤʝʨʥʦʩʪʝʡ ʝʜʠʥʠʮ MLT ʩ 

ʝʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ, ʜʦʙʘʚʣʝʥʥʦʡ ʢ ʪʨʠʘʜʝ MLT ʚ ʉʀ, ʘ ʠʤʝʥʥʦ, 

ʢʦʤʙʠʥʘʮʠʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ:  

1) ʨʘʟʤʝʨʥʦʩʪʝʡ ʩ ʦʧʨʝʜʝʣʥyʥʳʤʠ ʮʝʣʦʯʠʩʣʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʪʝʧʝʥʠ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʤʘʪʝʨʠʠ (g), ʧʨʦʩʪʨʘʥʩʪʚʘ 

(cm) ʠ ʚʨʝʤʝʥʠ (s) (
214 --ÖÖ ʩmgs ), ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʘʙʩʦʣʶʪʥʦʡ 

ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ M
k
L

l
T

m
 (ʢ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ ʉɻʉ) ʠ  

2) ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʩʠʩʪʝʤʝ 

ʉʀ çʘʤʧʝʨè ʚ ʢʚʘʜʨʘʪʝ (ɸ
2
) (ʚʤʝʩʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʸ ʨʘʟʤʝʨ-

ʥʦʩʪʠ, ʢʦʪʦʨʫʶ çʘʤʧʝʨè ʠʤʝʝʪ ʢʘʢ ʣʶʙʘʷ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʚ 

ʪʦʤ ʞʝ ʩʘʤʦʤ ʘʙʩʦʣʶʪʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ M
k
L

l
T

m
).  

ʇʦʯʝʤʫ ʝʜʠʥʠʮʘ ʵʣʝʢʪʨʦʤyʢʦʩʪʠ çʬʘʨʘʜè ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʘ ʠʤʝʥʥʦ, ʧʩʝʚʜʦʨʘʟʤʝʨʥʦʩʪʴʶ? 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢʦʚʘ ʠʩʪʠʥʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝ-

ʥʠʷ çʬʘʨʘʜè [F] ʚ ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ ʤʘʪʝʨʠʠ M (g), ʧʨʦʩʪ-

ʨʘʥʩʪʚʘ L (cm) ʠ ʚʨʝʤʝʥʠ T (s), ʪʦ ʝʩʪʴ ʠʤʝʝʪʩʷ ʚʚʠʜʫ ʝ y

ʨʘʟʤʝʨʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʯʠʩʪʦ ʚ ʩʠʩʪʝʤʝ ʨʘʟʤʝʨʥʦʩʪʝʡ M
k
L

l
T

m
, 

ʘ ʥʝ ʚ ʩʪʨʘʥʥʦʡ ʢʦʤʙʠʥʘʮʠʠ, ʢʘʢʦʚʦʡ ʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝ (2). 

ʆʯʝʚʠʜʥʦ, ʜʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʥʫʞʥʦ ʨʘʩʢʨʳʪʴ ʨʘʟʤʝʨ-

ʥʦʩʪʴ ʝʜʠʥʠʮʳ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ çʘʤʧʝʨè (ɸ), ʫʟʥʘʪʴ ʢʘ-

ʢʫʶ ʦʥʘ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʚ ʫʢʘʟʘʥʥʳʭ ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ, ʪʦ 

ʝʩʪʴ ʚ M
k
L

l
T

m
 ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ʠ ʟʘʪʝʤ ʚʩʪʘʚʠʪʴ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝ-

ʥʠʝ ʚ (2), ʚʤʝʩʪʦ ʦʙʦʟʥʘʯʝʥʠʷ ʝʜʠʥʠʮʳ ɸ. 

1ɸ ʩʠʩʪʝʤʳ ʉʀ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 
9103Ö ʝʜʠʥʠʮ ʩʠʣʳ 

ʪʦʢʘ ʩʠʩʪʝʤʳ ʉɻʉ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʤʝʨʥʦʩʪʴ 
22

3
2

1
-scmg , ʘ 

ʪʦʯʥʝʝ 1ɸ ʨʘʚʝʥ 
10

rc
 ʪʘʢʠʭ ʝʜʠʥʠʮ, ʪʦ ʝʩʪʴ 

22
3

2
1

1010
1 -== scmg

c
CGSE

c
A r

I
r ,                    (3) 

 

ʛʜʝ cr ʝʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʨʘʚʥʘʷ 

 
101099791458.2 ³  (

e

r
c

c
c =  ʠ 

1101099791458.2 -³³= scmc , 
11 -³= scmce ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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ʝʜʠʥʠʮʘ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ çʘʤʧʝʨè (ɸ), ʚ ʘʙʩʦʣʶʪʥʳʭ 

ʝʜʠʥʠʮʘʭ ʤʘʪʝʨʠʠ M, ʧʨʦʩʪʨʘʥʩʪʚʘ L ʠ ʚʨʝʤʝʥʠ T (g, cm, s) ʠʤʝʝʪ 

ʬʦʨʤʫʣʫ ʨʘʟʤʝʨʥʦʩʪʠ  [A] =M
1/2

L
3/2

T
-2
, ʪʦ ʝʩʪʴ ʨʘʟʤʝʨʥʦʩʪʴ  

 

22
3

2
1

][ -= scmgA .                                      (4) 
 

ʇʦʜʩʪʘʚʣʷʷ ʚʤʝʩʪʦ ʦʙʦʟʥʘʯʝʥʠʷ ʝʜʠʥʠʮʳ ʩʠʣʳ ʪʦʢʘ A ʝy 

ʨʘʟʤʝʨʥʦʩʪʴ (4) ʚ ʧʩʝʚʜʦʨʘʟʤʝʨʥʦʩʪʴ çʬʘʨʘʜʳè [F] (2) ʧʨʠʭʦʜʠʤ ʢ 

ʝy ʠʩʪʠʥʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ: 

( ) cmcmgsscmgʩmgsɸF ==ÖÖÖ= ----- 214222/32/12142][     (5) 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʫʣʘ ʨʘʟʤʝʨʥʦʩʪʠ ʝʜʠʥʠʮʳ ʉʀ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çʬʘʨʘʜè ʝʩʪʴ M
0
L

1
T

0
, ʪʦ ʝʩʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʤyʢʦʩʪʠ ʚ 

ʉʀ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʚ ʉɻʉ - cm. ʕʪʦʛʦ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʟʤʝʨʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʘʙʩʦʣʶʪʥʦʡ 

ʩʠʩʪʝʤʝ ʨʘʟʤʝʨʥʦʩʪʝʡ MLT ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʠʥʳʭ 

ʥʝ ʘʙʩʦʣʶʪʥʳʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʬʠʟʠʢʠ.  

ʈʘʟʤʝʨʥʦʩʪʴ ʣʶʙʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʘʙʩʦʣʶʪʥʳʭ 

ʝʜʠʥʠʮʘʭ ʤʘʪʝʨʠʠ M, ʧʨʦʩʪʨʘʥʩʪʚʘ L ʠ ʚʨʝʤʝʥʠ T (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤyʢʦʩʪʠ) ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʜʨʫʛʦʡ, ʥʝ ʘʙʩʦʣʶʪʥʦʡ 

ʩʠʩʪʝʤʝ. ʉʢʦʤʙʠʥʠʨʦʚʘʣʠ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʝʜʠʥʠʮʫ ʤyʢʦʩʪʠ 

ʥʘʟʚʘʣʠ çʬʘʨʘʜè, ʘ ʤʦʛʣʠ ʙʳ ʥʘʟʚʘʪʴ çʠʚʘʥè ʠʣʠ çʛʘʚʨʠʠʣè. ʀʩʪʠʥ-

ʥʘʷ ʩʫʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʝʛʦ ʧʨʠʨʦʜʘ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʙʩʦ-

ʣʁ ʪʥʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʚʠʜʝ M
k
L

l
T

m
 (ʩ ʮʝʣʦʯʠʩ-

ʣʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʪʝʧʝʥʝʡ k, l, ʠ m). ɸ ʝʛʦ ʥʘʟʚʘʥʠʝ ʚ ʜʘʥʥʦʡ 

ʠ ʠʥʳʭ ʩʠʩʪʝʤʘʭ ï ʵʪʦ ʬʠʛʦʚʳʡ ʣʠʩʪʦʢ, ʧʨʠʢʨʳʚʘʶʱʠʡ ʠʩʪʠʥʥʫʶ 

ʨʘʟʤʝʨʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʝʛʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʘʪʝʨʠʠ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʜʚʠʞʝʥʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʤ ʚʨʝʤʝʥʝʤ. 

ɺʝʣʠʯʠʥʘ 0e ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ñɻ ʣʝʢʪʨʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷò. 

ʇʦʷʚʠʣʘʩʴ ʚʧʝʨʚʳʝ ʚ ʬʠʟʠʢʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʫʪʘʥʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ 

ʩ ʨʘʮʠʦʥʘʣʠʟʘʮʠʝʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʉʀ, ʘ ʠʤʝʥʥʦ, ʚʩʣʝʜʩʪʚʠʝ 

ʚʚʝʜʝʥʠʷ ʚ ʪʨʦʡʢʫ ʠʩʪʠʥʥʦ ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮ (g, cm, s) ʝʜʠʥʠʮ r

ʩʠʣʳ ʪʦʢʘ çʘʤʧʝʨè (ɸ) (ʧʨʦʠʟʚʦʜʥʫʶ ʝʜʠʥʠʮʫ, ʚʳʪʝʢʘʶʱʫʶ ʠʟ 

ʟʘʢʦʥʘ ɸʤʧʝʨʘ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʥʠʧʫʣʷʮʠʡ ʧʨʠ çʨʘʮʠʦʥʘʣʠʟʘʮʠʠè ʚ ʉʀ 

ʧʦʣʫʯʠʣʘʩʴ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʣʝʜʫʶʱʘʷ ʚʝʣʠʯʠʥʘ:  
 

1121

2

11

0 10...854187817.8
4

10 --- ³³=³
p

=e mFmF
cr

,          (6) 
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ʛʜʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʤyʢʦʩʪʠ (çʬʘʨʘʜè F ʠ çʩʘʥʪʠʤʝʪʨè 

cm), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ʉɻʉ ʠ ʉʀ), ʦʢʘʟʘ-

ʣʠʩʴ ʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʯʠʩʣʝʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ:  

mccm
c

F r 11

9

2

109
10

1 ³º= .                            (7) 

 

ʇʦʜʩʪʘʚʣʷʷ ʚ ʬʦʨʤʫʣʫ (6) ʚʤʝʩʪʦ ʨʘʟʤʝʨʥʦʩʪʠ F ʝy ʟʥʘʯʝʥʠʝ 

(7) ʚ ʤʝʪʨʘʭ (ʤ), m
c

F r

11

2

10
1 = , ʥʘʭʦʜʠʤ, ʯʪʦ 

 

p
=³Ö

p
=e -

4

1

104

10 1

11

2

2

11

0 mm
c

c

r

r

                             (8) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷè (ʥʘʟʳʚʘʝʤʘʷ 

ʪʘʢʞʝ çʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʚʘʢʫʫʤʘè, ʘ ʨʘʥʝʝ ʜʠʵʣʝʢ-

ʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ) 0e ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʝʩʪʴ ʪʘʢʦʚʘ,̫ ʘ 

ʝʩʪʴ ʙʝʟʨʘʟʤʝʨʥʦʝ ʯʠʩʣʦ, ʨʘʚʥʦʝ 
p4

1
, ʪʦ ʝʩʪʴ 

p
=³³=e --

4

1
10854187818.8 112

0 mF                  (9) 

ʀʪʘʢ, 0e ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʧʦʷʚʠʚ-

ʰʘʷʩʷ ʚ ʬʠʟʠʢʝ ʚʩʣʝʜʩʪʚʠʝ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥʘʣʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ 

ʝʜʠʥʠʮ ʉʀ ʝʜʠʥʠʮʫ ʩʠʣʳ ʪʦʢʘ çʘʤʧʝʨè.  

ʅʘʧʦʤʠʥʘʶ, ʝʜʠʥʠʮʘ çʘʤʧʝʨè ʙʳʣʘ ʚʚʝʜʝʥʘ ʜʣʷ ʧʨʠʢʨʳʪʠʷ 

ʨʘʟʤʝʨʥʦʩʪʠ ʟʘʨʷʜʘ ʠ ʪʦʢʘ ʩ ʜʨʦʙʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʝʜʠʥʠʮ, 

12
3

2
1

][ -= scmgq  ʠ 22
3

2
1

][

][
][ -== scmg

t

q
I , ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʟʘʢʦʥʘ 

ʂʫʣʦʥʘ. ʊʦ ʝʩʪʴ ʜʣʷ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʚʝʣʠʯʠʥ 2
1

g  ʠ 2
3

cm , ʢʦʪʦʨʳʝ 

ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ï ʥʫ ʯʪʦ ʪʘʢʦʝ ʢʦʨʝʥʴ 

ʢʚʘʜʨʘʪʥʳʡ ʠʟ ʛʨʘʤʤʘ g  ʠʣʠ ʠʟ ʢʫʙʠʯʝʩʢʦʛʦ ʩʘʥʪʠʤʝʪʨʘ
3cm ?  

ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʬʠʟʠʢʦʚ ʨʘʩʢʨʳʪʴ 

ʠʩʪʠʥʥʫʶ ʨʘʟʤʝʨʥʦʩʪʴ ʟʘʨʷʜʘ (ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʥʷʪʴ ʝʛʦ ʧʨʠ-

ʨʦʜʫ), ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʧʨʠ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʩʪʝʧʝʥʷʭ ʫ 

ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 0e, ʨʘʚʥʦʝ ʯʠʩʣʫ 
p4

1
, ʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ 

ʟʘʚʫʘʣʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʢʘʢ 112

0 10854187818.8 -- ³³=e mF , 

ʙʫʜʫʯʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʪʨʘʥʩʬʦʨʤʘʮʠʠ) ʠʟ ʦʜʥʦʡ 

ʩʠʩʪʝʤʳ ʝʜʠʥʠʮ (ʉɻʉ) ʚ ʜʨʫʛʫʶ (ʉʀ), ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. 

ʄʦʞʥʦ ʧʦʵʪʦʤʫ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚʩʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʧʦʩʪʨʦʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ 0e (1) ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʘʢʫʫʤʘ, 

ʷʚʣʷʶʪʩʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤʠ, ʦʰʠʙʦʯʥʳʤʠ. 

ʆʩʪʘʪyʩʷ ʩʦʞʘʣʝʪʴ, ʢʘʢ ʵʪʦʛʦ ʥʝ ʫʚʠʜʝʣ ɺ.ɸ. ɸʮʶʢʦʚʩʢʠʡ 

(ʘʚʪʦʨ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʤ ʪʝʦʨʠʠ ʧʦʜ ʥʘʟʚʘʥʠʝ çʵʬʠʨʦʜʠʥʘʤʠʢʘè), 

ʢʦʪʦʨʳʡ ʦʪʦʞʜʝʩʪʚʠʣ  0e ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ (1) ʩ ʧʣʦʪʥʦʩʪʴʶ ʵʬʠʨʘ 

rɻ.  ʇʦʩʤʦʪʨʠʪʝ, ʢʘʢ ʧʨʦʩʪʦ ʦʥ ʵʪʦ ʩʜʝʣʘʣ.  

ʅʝ ʟʥʘʷ ʠʩʪʠʥʥʦʛʦ ʩʤʳʩʣʘ çʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡè 0e, 

ʠ ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ ʟʘ ʥʝʡ ʩʢʨʳʚʘʝʪʩʷ ʯʠʩʣʦ 
p4

1
, ʦʥ ʟʘʤʝʥʠʣ ʧʨʦʠʟ-

ʚʦʣʴʥʦ ʚ ʚʳʨʘʞʝʥʠʠ ʜʣʷ 0e (1) ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʧʩʝʚʜʦʨʘʟʤʝʨʥʦʩʪʴ 

1-³mF  ʥʘ ʨʘʟʤʝʨʥʦʩʪʴ 
3-³mʢʛ  ʠ ʧʨʠʧʠʩʘʣ ʯʠʩʣʫ 

1210854187818.8 -³  ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʵʬʠʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥ 

ʧʨʠʰyʣ (ʦʪʢʨʳʣ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ) ʢ ʩʣʝʜʫʶʱʝʤʫ ʟʥʘʯʝʥʠʶ 

ʧʣʦʪʥʦʩʪʠ ʵʬʠʨʘ:  
31210854187818.8 -- ³³=r mʢʛʵ
.                (10) 

 

ɺ ʝʛʦ ʢʥʠʛʝ çʊʨʘʥʩʬʦʨʤʘʪʦʨ ʊʝʩʣʘ: ʕʥʝʨʛʠʷ ʠʟ ʕʬʠʨʘè 

(2004 ʛ.) ʯʠʪʘʝʤ  (ʩʪʨ. 6): 

çɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʘʢʫʫʤʘ, 

ʚʳʨʘʞʝʥʥʘʷ ʚ ʨʘʟʤʝʨʥʦʩʪʷʭ ʌʘʨʘʜʘ/ʤʝʪʨ [ʌ/ʤ] ʝʩʪʴ ʧʣʦʪʥʦʩʪʴ 

ʵʬʠʨʘ ʚ ʦʢʦʣʦʟʝʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʢʠʣʦʛʨʘʤ-

ʤʘʭ/ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ [ʢʛ/ʤ
3

]è.  

 çɺʳʷʩʥʠʣè ʦʥ ʵʪʦ ʦʯʝʥʴ ʣʝʛʢʦ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʦ ʚʩʝʭ ʝʛʦ 

ʢʥʠʛʘʭ ʧʦ ʵʬʠʨʦʜʠʥʘʤʠʢʝ. ɸ ʠʤʝʥʥʦ, ʧʫʪʤy ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ 

ʬʦʨʤʫʣ:  

1) ʬʦʨʤʫʣʳ ʵʥʝʨʛʠʠ ʝʜʠʥʠʮʳ ʦʙʲʤyʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ 

ʚʘʢʫʫʤʝ  
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3
2

0

2

-Ö
e
= ʤɼʞ

E
wʢ ,                                (11) 

ʛʜʝ Ů0 ï ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʤʦʩʪʴ ʚʘʢʫʫʤʘ (çʨʘʟʤʝʨ-

ʥʦʩʪʴè 
1-Öʤʌ ), E ï ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʥʘʧʨʷʞʥyʥʦʩʪʴ (çʨʘʟʤʝʨʥʦʩʪʴè 

1-Öʤɺ ),  

2) ʬʦʨʤʫʣʳ ʧʣʦʪʥʦʩʪʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʙʲʝʢʪʘ, 

ʜʚʠʞʫʱʝʛʦʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v, ʦʧʨʝʜʝʣʷʶʱʝʡ, ʢʘʢ ʦʥ ʧʦʣʘʛʘʝʪ, 

ʪʘʢʞʝ çʵʥʝʨʛʠʶ ʩʪʨʫʠ ʵʬʠʨʘè, ʝʩʣʠ ʚʧʠʩʘʪʴ ʚ ʵʪʫ ʬʦʨʤʫʣʫ ʚʤʝʩʪʦ 

ʧʘʨʘʤʝʪʨʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʙʲʝʢʪʫ ʤʘʩʩʦʡ m ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʝʤʫ ʧʣʦʪʥʦʩʪʴʶ r, ʧʘʨʘʤʝʪʨʳ ʵʬʠʨʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 

(çʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤè): 

3
2

2

-Ö
r
= ʤɼʞ

v
w ʵʵ
ʢ

,                             (12) 

 

ʛʜʝ ɟɻ ï  ʧʣʦʪʥʦʩʪʴ ʵʬʠʨʘ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʘʟ-

ʤʝʨʥʦʩʪʴ 
3-Öʤʢʛ ),  vʵ ï ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʵʬʠʨʘ (ʨʘʟʤʝʨʥʦʩʪʴ 

1-Öʩʝʢʤ ). 

ʆʥ ʧʠʰʝʪ: çʉʦʧʦʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʷ (11) ʠ (12)* (*ʥʫʤʝʨʘ-

ʮʠʷ ʬʦʨʤʫʣ ɻ.ʇ.ʐ.), ʚʠʜʥʦ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ ʉʀ ʜʠʵʣʝʢ-

ʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʘʢʫʫʤʘ Ůʦ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ʌ/ʤ, 

ʝʩʪʴ ʧʣʦʪʥʦʩʪʴ ʵʬʠʨʘ ɟɻ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ʢʛ/ʤ
3
...è 

ʆʙʝ ʬʦʨʤʫʣʳ ʧʦʜʦʙʥʳ ʚʥʝʰʥʝ ʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʨʘʟʤʝʨ-

ʥʦʩʪʴ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ, ʜʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʝʣʠʯʠʥʳ, 

Ůʦ ʠ ɟɻ, ʥʠʢʘʢ ʥʝ ʩʦʧʦʩʪʘʚʠʤʳ ʠ ʤʝʞʜʫ ʥʠʤʠ ʥʝʣʴʟʷ ʩʪʘʚʠʪʴ ʟʥʘʢ 

ʨʘʚʝʥʩʪʚʘ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʣ ɺ.ɸ. ɸʮʶʢʦʚʩʢʠʡ. ʆʥʠ ʨʘʟʥʷʪʩʷ ʧʦ ʩʫʪʠ. 

ʆʜʥʘ ʠʟ ʥʠʭ (Ůʦ) - ʙʝʟʨʘʟʤʝʨʥʦʝ ʯʠʩʣʦ, ʨʘʚʥʦʝ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ) 

1/4p, ʚʪʦʨʘʷ ʚʝʣʠʯʠʥʘ (ɟɻ) ï ʥʝʠʟʚʝʩʪʥa̫  ʧʦ ʟʥʘʯʝʥʠʶ, ʥʦ ʠʤʝʶʱʘʷ 

ʨʘʟʤʝʨʥʦʩʪʴ ʧʣʦʪʥʦʩʪʠ, 
3-Öʤʢʛ .  

ʈʘʩʩʤʦʪʨʠʤ ʬʦʨʤʫʣʫ (11) ʠ ʧʦʩʪʘʨʘʝʤʩʷ ʥʘʡʪʠ ʚʢʣʘʜ ʢʘʞ-

ʜʦʛʦ ʠʟ ʩʦʤʥʦʞʠʪʝʣʝʡ ʚ ʯʠʩʣʠʪʝʣʝ (Ůʦ ʠ ɽ
2
) ʥʘ ʠʪʦʛʦʚʫʶ ʨʘʟʤʝʨ-

ʥʦʩʪʴ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ 
3-Öʤɼʞ .  

ɽʜʠʥʠʮʘ ʥʘʧʨʷʞʥyʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ɽ ʚ ʩʠʩʪʝʤʝ 

ʉʀ ʥʘʟʳʚʘʝʪʩʷ çʚʦʣʴʪ ʥʘ ʤʝʪʨè (
1-Öʤɺ ) ʠ ʠʤʝʝʪ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʫʶ çʨʘʟʤʝʨʥʦʩʪʴè  
 

31][ --ÖÖÖ= ʩʝʢɸʤʢʛE                             (13) 
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(çʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶè, ʪʦ ʝʩʪʴ ʧʩʝʚʜʦʨʘʟʤʝʨʥʦʩʪʴ, ʢʘʢ ʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚʳʰʝ ʩʣʫʯʘʝ ʩ çʬʘʨʘʜʦʡè). ʅʦ ʧʦʩʢʦʣʴʢʫ 

ʨʘʟʤʝʨʥʦʩʪʴ çʘʤʧʝʨʘè ɸ ʚ ʉʀ ʚ ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ ʤʘʪʝʨʠʠ, 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ (ʟʘʤʝʥʷʷ g ʥʘ kg, cm ʥʘ 

m), ʨʘʚʥʘ 

22
3

2
1

][ -ÖÖ= ʩʝʢʤʢʛA ,                                (14) 
 

ʪʦ, ʧʦʜʩʪʘʚʣʷʷ ʵʪʫ ʨʘʟʤʝʨʥʦʩʪʴ ʜʣʷ ɸ ʚ (13), ʧʨʠʭʦʜʠʤ ʢ 

ʩʣʝʜʫʶʱʝʡ  ʨʘʟʤʝʨʥʦʩʪʠ ɽ (ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ MLT): 

12
1

2
1

][ --
ÖÖ= ʩʝʢʤʢʛE .                               (15) 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʤʝʨʥʦʩʪʴ  E
2 
ʨʘʚʥʘ  

 

3212 ][ --- Ö=ÖÖ= ʤɼʞʩʝʢʤʢʛE ,                        (16) 
 

ʪʦ ʝʩʪʴ ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʟʤʝʨʥʦʩʪʴʶ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ. 

ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚ ʬʦʨʤʫʣʝ (11) e0 ʝʩʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʙʝʟʨʘʟʤʝʨʥʳʡ ʯʠʩʣʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠ 

ɽ
2
. ʀ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʥyʥʦʛʦ ʚʳʰʝ ʘʥʘʣʠʟʘ, ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʚʥʘ 
p4

1
. 

ɺʩʷ ʧʫʪʘʥʠʮʘ ʩ ʨʘʟʤʝʨʥʦʩʪʷʤʠ ʚʝʣʠʯʠʥ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ 

ʩʚʷʟʘʥʘ ʩ ʦʰʠʙʦʯʥʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ, ʚʳʪʝ-

ʢʘʶʱʝʡ ʠʟ ʟʘʢʦʥʘ ʂʫʣʦʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ 

ʚ ʦʰʠʙʦʯʥʦʡ ʬʦʨʤʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʦʥʠʤʘʥʠʷ ʠʩʪʠʥʥʦʡ ʧʨʠʨʦʜʳ 

ʟʘʨʷʜʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ ʤʝʪʨʠʢʠ ʉʀ, ʟʘʢʦʥ ʂʫʣʦʥʘ ʠʤʝʝʪ ʚʠʜ 

2

21

04

1

r

qq
F ö

ö
÷

õ
æ
æ
ç

å

pe
=  ,                                    (17) 

ʛʜʝ k=ö
ö
÷

õ
æ
æ
ç

å

pe04

1
 ʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. ʅʦ 

ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ, 
p

=e
4

1
0 , ʪʦ ʧʦʜʩʪʘʚʣʷʷ ʵʪʫ ʚʝʣʠʯʠʥʫ ʚ 

(17) ʧʨʠʭʦʜʠʤ ʢ ʪʦʡ ʞʝ ʩʘʤʦʡ ʬʦʨʤʝ ʟʘʢʦʥʘ ʂʫʣʦʥʘ, 
2

21

r

qq
kF = , 

ʢʘʢ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʩʠʩʪʝʤʝ ʉɻʉ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʦʩʪʠ k = 1: 
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2

21

r

qq
F = .                                          (18) 

ɸ ʵʪʦ ʟʥʘʯʠʪ ʯʪʦ ʨʘʟʤʝʨʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʚ 

ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ ʤʘʪʝʨʠʠ, ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʥʝ 

ʧʦʥʷʪʘʷ ʬʠʟʠʢʘʤʠ ʜʦ ʩʠʭ ʧʦʨ, ʢʘʢ ʙʳʣʘ, ʪʘʢ ʠ ʦʩʪʘʣʘʩʴ ʚʳʨʘʞʝʥʥʦʡ 

ʜʨʦʙʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʵʪʠʭ ʝʜʠʥʠʮ,  
 

12
3

2
1

][ -= scmgq ,                               (19) 
 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʝʜʠʥʠʮʫ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʥʘʟʚʘ-

ʣʠ çʢʫʣʦʥè (ʜʣʷ ʯʝʛʦ, ʩʦʙʩʪʚʝʥʥʦ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʙʝʩʩʤʳʩʣʝʥʥʘʷ 

çʨʘʮʠʦʥʘʣʠʟʘʮʠʷè, ʧʨʠʚʝʜʰʘʷ ʢ ʩʠʩʪʝʤʝ ʉʀ). 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʄʦʜʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʨʘʟʚʠʚʘʝʤʘʷ 

ʘʚʪʦʨʦʤ ʚ ʨʘʤʢʘʭ ɺʦʣʥʦʚʦʡ ʄʦʜʝʣʠ (ɺʄ) (ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʘʢ 

ʘʣʴʪʝʨʥʘʪʠʚʘ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ, ʜʦʤʠʥʠʨʫʶʱʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʠʟʠʢʝ), ʨʘʩʢʨʳʣʘ ʧʨʠʨʦʜʫ ʤʘʩʩʳ ʠ ʟʘʨʷʜʘ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɺʄ, ʤʘʩʩʘ ʝʩʪʴ ʤʝʨʘ ʦʙʤʝʥʘ ʤʘʪʝʨʠʠ-

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʠʤʝʝʪ ʧʨʠʩʦʝʜʠʥʥyʥʫʶ ʚʦʣʥʦʚʫʶ ʧʨʠʨʦʜʫ. ʕʪʦ 

ʟʥʘʯʠʪ ʯʪʦ ʤʘʩʩʘ ʧʦʢʦʷ (ʩʪʘʪʠʯʝʩʢʘʷ) ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʝʩʪʴ ʥʦʨʤʘ (ʩʢʦʨʦʩʪʴ) ʤʘʩʩʦʦʙʤʝʥʘ, 

ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ 
1-Ösg . ʕʣʝʢʪʨʦʥ ʝ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤ 

ʢʚʘʥʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʩʩʦʦʙʤʝʥʘ, ʝʛʦ ʦʙʲʝʢʪʠʚʥʳʡ ʮʝʥʪʨʘʣʴ-

ʥʳʡ (çʵʣʝʢʪʨʠʯʝʩʢʠʡè) ʟʘʨʷʜ ʨʘʚʝʥ 
 
 

191070269155.1 -- ÖÖ= sge .                      (20) 
 

ɿʘʨʷʜ ʵʣʝʢʪʨʦʥʘ ʠ ʝʛʦ ʧʨʠʩʦʝʜʠʥʥyʥʘʷ ʤʘʩʩʘ mʝ ʩʚʷʟʘʥʳ 

ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

eeme w= ,                                            (21) 
 

ʛʜʝ wʝ ʝʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʘʪʦʤʥʦʛʦ ʠ 

ʩʫʙʘʪʦʤʥʦʛʦ ʫʨʦʚʥʝʡ, 

1181086916197.1 -Ö==w s
m

e

e

e ,                        (22) 

 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʦʡ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦè 

ʧʦʣʷ (ɺʦ ɺʩʝʣʝʥʥʦʡ ʚʩ yʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʢʦʣʝʙʘʪʝʣʴʥʦ-

ʚʦʣʥʦʚʦʤ ʜʚʠʞʝʥʠʠ ʠ ʩʪʘʪʠʯʝʩʢʠʝ ʧʦʣʷ ʦʪʩʫʪʩʪʚʫʶʪ). 

ɸ ʠʩʪʠʥʥʳʡ ʚʠʜ ʟʘʢʦʥʘ ʢʫʣʦʥʦʚʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʘʢ 

ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʦʪʢʨʳʪʦʛʦ ʚ ɺʄ ʋʥʠʚʝʨʩʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ʆʙʤʝʥʘ 

(ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ), ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʘʪʦʤʥʦʛʦ ʠ 
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ʩʫʙʘʪʦʤʥʦʛʦ ʫʨʦʚʥʝʡ we, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɺʦʣʥʦʚʦʡ 

ʄʦʜʝʣʴʶ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

2

0

2

4

))((

r

Zmzm
F ee

ee
pe

w= ,                                (23) 

 

ʛʜʝ z ʠ Z ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʤʘʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ. 

ʌʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ 0e ʦʙʦʟʥʘʯʘʝʪ ʚ ʵʪʦʡ ʬʦʨʤʫʣʝ, ʢʘʢ ʠ ʚʝʟʜʝ ʚ 

ɺʦʣʥʦʚʦʡ ʄʦʜʝʣʠ, ʘʙʩʦʣʶʪʥʫʶ ʝʜʠʥʠʮʫ ʧʣʦʪʥʦʩʪʠ, ʪʦ ʝʩʪʴ 
 

3

0 1 -Ö=e cmg .                                     (24) 
 

ʈʘʟʤʝʨʥʦʩʪʠ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʚʭʦʜʷʱʠʭ ʚ ʟʘʢʦʥ 

ʦʙʤʝʥʘ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) (23), ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʤʝʨʥʦʩʪʷʤ ʩʠʩʪʝ-

ʤʳ MLT. 

ʇʦʜʨʦʙʥʦʩʪʠ ʦʙʦ ʚʩʤy ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʯʠʪʘ-

ʪʝʣʠ ʤʦʛʫʪ ʥʘʡʪʠ ʚʦ ʚʪʦʨʦʤ ʪʦʤʝ ʃʝʢʮʠʡ ʧʦ ɺʦʣʥʦʚʦʡ ʄʦʜʝʣʠ [2]. 

ʅʦ ʥʘʯʠʥʘʪʴ ʟʥʘʢʦʤʩʪʚʦ ʩ ɺʦʣʥʦʚʦʡ ʄʦʜʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ, ʝʩʪʝʩʪ-

ʚʝʥʥʦ, ʩ ʧʝʨʚʦʛʦ ʊʦʤʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

[1] The NIST Reference on Constants, Units, and Uncertainty; 

http://physics.nist.gov/cuu/index.html 

[2] George P. Shpenkov, DIALECTICAL VIEW OF THE 

WORLD: The Wave Model (Selected Lectures); 

http://shpenkov.janmax.com/Vol.1.Dialectics.pdf 

http://shpenkov.janmax.com/Vol.2.DynamicModel-1.pdf 

http://shpenkov.janmax.com/Vol.3.DynamicModel-2.pdf 

http://shpenkov.janmax.com/Vol.4.PhysicalUnits.pdf 

http://shpenkov.janmax.com/Vol.5.Shell-

NodalAtomicStructure.pdf 

http://shpenkov.janmax.com/Vol.6.TopicalIssues.pdf 
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ʆ ɻʈɸɺʀʊɸʎʀʆʅʅʓʍ ɺʆʃʅɸʍ ʀ ʏɪʈʅʓʍ ɼʓʈɸʍ 
 

ʂʘʥʘʨʸʚ ʌ.ʄ. 

 

 

ɸʥʦʥʩ.  ʅʘʫʯʥʳʡ ʙʨʝʜ ʵʡʥʰʪʝʡʥʦʚʩʢʠʭ ʚʨʝʤʸʥ ʠʥʦʛʜʘ ʦʞʠʚʘʝʪ. 

 

http://www.rbc.ru/society/15/06/2016/576191cf9a794733d025c98e    

 

ʆʪʢʨʳʚʘʷ ʵʪʦʪ ʘʜʨʝʩ, ʷ ʠʟʚʣʝʢʘʶ ʠʟ ʥʝʛʦ ʢʣʶʯʝʚʫʶ ʬʨʘʟʫ, ʚ 

ʢʦʪʦʨʦʡ ʩʢʨʳʪʳ çʤʫʜʨʳʝè ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʟʘʙʣʫʞʜʝʥʠʷ. ʆʥʠ 

ʟʘʤʘʩʢʠʨʦʚʘʥʳ ʚ ʪʘʠʥʩʪʚʝʥʥʦʡ çʥʘʫʯʥʦʡè ʬʨʘʟʝ çʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦ-ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣè. 

 
ʅʘʫʢʘ 11 ʬʝʚʨʘʣʷ, 21:32 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ: 7 ʚʦʧʨʦʩʦʚ ʦ ʩʦʙʳʪʠʠ ʥʦʙʝʣʝʚ-
ʩʢʦʛʦ ʤʘʩʰʪʘʙʘ 
 

 
 

ʋʯyʥʳʝ ʚ ʉʐɸ ʧʦʜʪʚʝʨʜʠʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, 

ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʧʦʯʪʠ ʩʪʦ ʣʝʪ ʥʘʟʘʜ ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ɸʣʴʙʝʨʪʘ ʕʡʥʰʪʝʡʥʘ.  ʊɸʉʉ. 
 

ʏʪʦ ʪʘʢʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ? 
ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ï ʵʪʦ ʢʦʣʝʙʘʥʠʷ ʪʢʘʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʨʘʟʙʝʛʘʶʪʩʷ ʦʪ ʤʘʩʩʠʚʥʳʭ ʦʙʲʝʢʪʦʚ. 

http://www.rbc.ru/society/15/06/2016/576191cf9a794733d025c98e
http://special.tass.ru/nauka
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ʆʙʥʘʨʫʞʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʝʱ y

ʩʪʦ ʣʝʪ ʥʘʟʘʜ ʧʨʝʜʩʢʘʟʳʚʘʣ ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ, ʚ ʬʝʚʨʘʣʝ 2016 ʛʦʜʘ 

ʥʝ ʙʳʣʦ ʩʣʫʯʘʡʥʦʩʪʴʶ ï ʫʯyʥʳʝ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʠʩʢʘʞʝʥʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ ʚʦ ʚʪʦʨʦʡ ʨʘʟ, ʩʦʦʙʱʘʝʪ Reuter 

ʅʝʟʥʘʶʱʠʡ ʩʫʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʠʩʢʘʞʝʥʠʷ 

ʤʦʞʝʪ ʧʦʚʝʨʠʪʴ ʵʪʦʤʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʙʨʝʜʫ. ʇʦʥʷʪʠʝ çʇʨʦʩʪ-

ʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣè ʚʚʸʣ ʄʠʥʢʦʚʩʢʠʡ ʚ ʩʚʦʶ ʧʨʦʩʪ-

ʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʛʝʦʤʝʪʨʠʶ ʩʣʝʜʫʶʱʠʤ ʯʫʜʘʯʝʩʢʠʤ ʦʙʨʘ-

ʟʦʤ. 

ʉʫʱʥʦʩʪʴ ʦʰʠʙʦʯʥʦʩʪʠ ʛʝʦʤʝʪʨʠʠ ʄʠʥʢʦʚʩʢʦʛʦ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ, ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʥʘʧʠʩʘʣ ʫʨʘʚʥʝʥʠʝ ʩʚʝʪʦʚʦʡ 

ʩʬʝʨʳ ʚ ʛʝʦʤʝʪʨʠʠ ɽʚʢʣʠʜʘ, ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 
 

.               (1) 
 

ʇʦʪʦʤ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʷʩʥʝʥʠʡ, ʧʝʨʝʥʸʩ ʨʘʜʠʫʩ ʩʚʝʪʦʚʦʡ 

ʩʬʝʨʳ   ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (1), ʘ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʚʤʝʩʪʦ 

ʥʫʣʷ ʧʦʩʪʘʚʠʣ ʩʠʤʚʦʣ (2), ʥʘʟʚʘʚ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝ-

ʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ. 

.                             (2) 
 

ʀʪʘʢ, ʫʨʘʚʥʝʥʠʝ (1), ʩʣʝʜʫʶʱʝʝ ʠʟ ʪʝʦʨʝʤʳ ʇʠʬʘʛʦʨʘ, 

ʨʘʙʦʪʘʝʪ ʚ ɽʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ, ʘ ʫʨʘʚʥʝʥʠʝ (2) ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ, ʧʦʵʪʦʤʫ ʥʝ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʛʝʦʤʝʪʨʠʠ 

ɽʚʢʣʠʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʧʠʩʘʪʴ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʴ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʨʫʛʦʡ ʛʝʦʤʝʪʨʠʠ, ʠ ʦʥʘ ʙʳʣʘ ʥʘʟʚʘʥʘ 

ʧʩʝʚʜʦʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʝʡ ʄʠʥʢʦʚʩʢʦʛʦ. ʉʫʱʥʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʷʤʠ ɽʚʢʣʠʜʘ ʠ ʄʠʥʢʦʚʩʢʦʛʦ ʦʪʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1.   
 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʢ ʘʥʘʣʠʟʫ ʛʝʦʤʝʪʨʠʠ ʄʠʥʢʦʚʩʢʦʛʦ 
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ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʦʡ ʥʦʩʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ ʬʦʪʦʥ ʜʚʠʞʝʪʩʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʷʤʦʣʠʥʝʡʥʦ, ʪʦ ʧʨʷʤʦʣʠʥʝʡʥʘʷ ʜʠʘʛʦʥʘʣʴ  

(ʨʠʩ. 1) ʷʚʣʷʝʪʩʷ ʪʨʘʝʢʪʦʨʠʝʡ ʜʚʠʞʝʥʠʷ ʬʦʪʦʥʘ ʚ ʛʝʦʤʝʪʨʠʠ 

ɽʚʢʣʠʜʘ, ʩʣʝʜʫʶʱʝʡ ʠʟ ʫʨʘʚʥʝʥʠʷ (1). ʋʨʘʚʥʝʥʠʝ (2) ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ, ʧʦʵʪʦʤʫ ʠʟ ʥʝʛʦ ʩʣʝʜʫʝʪ ʥʝ 

ʧʨʷʤʦʣʠʥʝʡʥʘʷ ʆʄ, ʘ ʠʩʢʨʠʚʣʸʥʥʘʷ ʜʠʘʛʦʥʘʣʴ  ʧʘʨʘʣʣʝ-

ʣʝʧʠʧʝʜʘ (ʨʠʩ. 1), ʧʦ ʢʦʪʦʨʦʡ ʥʝ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʬʦʪʦʥ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʀʟ ʵʪʦʛʦ ʦʜʥʦʟʥʘʯʥʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʳ ʥʝ ʠʤʝʝʤ ʥʠ 

ʬʠʟʠʯʝʩʢʦʛʦ, ʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʘʚʘ ʩʪʘʚʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʩʠʤʚʦʣ ʩʢʦʨʦʩʪʠ  ʩʚʝʪʘ ʚ ʫʨʘʚʥʝʥʠʝ (2). ʅʦ ʤʘʪʝʤʘʪʠʢʠ ʍʍ ʚʝʢʘ 

ʠʛʥʦʨʠʨʦʚʘʣʠ ʵʪʫ ʵʣʝʤʝʥʪʘʨʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʠ ʧʣʦʜʠʣʠ 

ʛʦʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʚ ʛʝʦʤʝʪʨʠʠ ʄʠʥʢʦʚʩʢʦʛʦ, ʩʯʠʪʘʷ, 

ʯʪʦ ʦʥʠ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʦʩʪʴ. 

ʊʘʢ ʠ ʢʘʪʘʶʪʩʷ ʨʝʣʷʪʠʚʠʩʪʳ ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʏʸʨʥʳʤʠ 

ʜʳʨʘʤʠ ʥʘ ʤʠʥʢʦʚʩʢʦʡ ʘʙʩʫʨʜʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʣʝʛʝ ʠ ɺʘʩ 

ʧʨʠʟʳʚʘʶʪ ʢʘʪʘʪʴʩʷ ʚ ʵʪʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʝʣʝʛʝ ʤʠʬʦʣʦʛʠʠ, ʥʝ 

ʜʫʤʘʷ ʦ ʟʜʨʘʚʠʠ ʩʚʦʝʛʦ ʥʘʫʯʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

 

 
 

ʈʠʩ. 2. ɺʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʬʦʪʦʛʨʘʬʠʠ ʧʣʦʜʠʪʴ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʡ ʙʨʝʜ 
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ɺʳʧʠʩʢʠ ʤʦʠʭ ʧʫʙʣʠʢʘʮʠʡ ʦʜʥʠʤ ʠʟ ʯʠʪʘʪʝʣʝʡ ʤʦʝʛʦ ʩʘʡʪʘ 

 
"ɺʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʢʣʶʯʘʶʪ ʝʛʦ ʟʘʢʦʥ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʨyʥʦʛʦ ʪʝʣʘ ʚ ʯʠʩʣʦ 

ʟʘʢʦʥʦʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʘ ʟʘʢʦʥ ɺʠʥʘ ʨʘʩʢʨʳʚʘʝʪ ʪʘʡʥʳ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʸ ʘʙʩʦʣʶʪʥʦʛʦ ʥʫʣʷè. 

çɿʘʢʦʥ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʨyʥʦʛʦ ʪʝʣʘ ʠ ʟʘʢʦʥ ɺʠʥʘ, 

ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʢʦʥʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʢʪʨʦʚ ʘʪʦʤʦʚ ʠ ʠʦʥʦʚ ʨʘʩ-

ʢʨʳʚʘʶʪ ʪʘʡʥʳ ʩʧʝʢʪʨʘ ɺʩʝʣʝʥʥʦʡ. ʆʥʠ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʢʩʪʨʝʤʫʤ ʵʪʦʛʦ ʩʧʝʢʪʨʘ ʬʦʨʤʠʨʫʝʪ ʧʨʦʮʝʩʩ 

ʩʠʥʪʝʟʘ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʟʚʸʟʜ, ʘ ʜʚʘ ʜʨʫʛʠʭ ʵʢʩ-

ʪʨʝʤʫʤʘ, ʩ ʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʠʟʣʫʯʝʥʠʷ, ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʦʮʝʩ-

ʩʘʤʠ ʩʠʥʪʝʟʘ ʤʦʣʝʢʫʣ ʚʦʜʦʨʦʜʘ ʠ ʧʝʨʝʭʦʜʘ ʠʭ ʚ ʩʞʠʞʝʥʥʦʝ ʩʦʩʪʦ-

ʷʥʠʝè. 

çʕʡʥʰʪʝʡʥʦʚʩʢʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʸʪʘ ʬʦʪʦʵʬʬʝʢʪʘ ʦʢʘʟʳ-

ʚʘʝʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʬʦʨʤʫʣʝ ʜʣʷ ʨʘʩʯʸʪʘ ʩʧʝʢʪʨʦʚ ʘʪʦʤʦʚ ʠ 

ʠʦʥʦʚè. 

çʆʪʩʫʪʩʪʚʠʝ ʜʣʠʥʳ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ ʚ ʬʦʨʤʫʣʝ ʐʚʘʨʮ-

ʰʠʣʴʜʘ ʜʣʷ ʨʘʩʯʸʪʘ ʨʘʜʠʫʩʘ ʯʸʨʥʦʡ ʜʳʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʚʦʜʠʪ 

ʠʜʝʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʸʨʥʳʭ ʜʳʨ ʚ ʯʠʩʣʦ ʢʨʘʩʠʚʳʭ ʤʠʬʦʚ ʍʍ ʚʝʢʘ, 

ʩʦʯʠʥʥyʥʳʭ ʫʯʸʥʳʤʠè. 

Original Water Technology 

 

09.05.2016. ɼɽʅʔ ʇʆɹɽɼʓ! 

Ⱥ̝ ̅̑́̃̒̓̃̔̊̓̆ȟ ̜̔̃́̇́̆̍̊ ̉ ̅̏̑̏̄̏̊ȟ ˡ̉̌̉̐̐ ˙̖̘̉́̊̌̏̃̉Ȧ 
˜̠̟̏̈̅̑́̃̌ ˏ́̒ ̒ ˑ̧̎̍ ˜̜̏̂̆̅ ̎́̅ ̙́̉̈̍̏̍̕ȟ ̠̋̏̓̏̑́ ̜̏̓̈-
̠̃́̆̓̒ ̃ ̗̒̆̑̅̆ ̋́̇̅̏̄̏ ̘̆̌̏̃̆̋́ ̙̎́̆̊ ˝̜̏̅̉̎ ̏̓̄̏̌̏̒̋́̍̉ 
̞̓̏̊ ˏ̆̌̉̋̏̊ ˏ̜̏̊̎Ȧ ˟́̋̇̆ ̠̟̐̏̈̅̑́̃̌ ˏ́̒ ̒ ̝̉̎̅̉̃̉̅̔́̌̎̏̊ 
˕̝̎̓̆̌̌̆̋̓̔́̌̎̏̊ ˜̏̂̆̅̏̊ ̃ ̅̆̌̆ ̃̒̆̊ ˏ̙́̆̊ ̇̉̈̎̉ȟ ̠̋̏̓̏̑́ 
̠̐̏̅̓̃̆̑̇̅́̆̓̒ ̍̎̏̇̆̒̓̃̏̍ ̐̏̅̄̏̓̏̃-̜̖̌̆̎̎ ̋ ̝̉̒̐̏̌̈̏̃́-
̟̎̉ ̘̔̆̂̎̉̋̏̃ȟ ̏̓ ̙̝̋̏̌̎̉̋̏̃ ̅̏ ̘̜̖̎́̔̎ ̞̋̒̐̆̑̓̏̃ȟ ̎́̌̉-
̘̉̆̍ ̒̐̉̒̋́ ̙̘̜̖̏̉̂̏̎ ̉ ̜̖̅̏̒̓̏̃̆̑̎ ̘̜̖̎́̔̎ ́̋̒̉̏̍ ̉ 
̐̏̒̓̔̌́̓̏̃ȟ ́ ̓́̋̇̆ ̅̏̒̓̉̇̆̎̉̆̍ ̘̝̏̆̎ ̙̝̃̎̔̉̓̆̌̎̏̄̏ȟ 
̑̆̋̏̑̅̎̏̄̏ ̑̔̂̆̇́ ̐̏̒̆́̆̍̏̒̓̉̚ ̘̉̓́̓̆̌̆̊ ̎́ ˏ̙́̆̍ ̐̆̑̒̏-
̝̎́̌̎̏̍ ̘̎́̔̎̏-̝̏̂̑́̈̏̃́̓̆̌̎̏̍ ̒́̊̓̆ http://www.micro -
world.su/  ̉ ̄̉̄́̎̓̒̋̉̍ ̧̛̏̂̍̏̍ ̜̖̎̏̃ ̈̎́̎̉̊ȟ ̧̜̐̑̉̃̆̅̎̎̍ 
̎́ ̧̎̍ȦȦȦ ˓̟̆̌́ ˏ́̍ȟ ̅̏̑̏̄̏̊ ˡ̉̌̉̐̐ ˙̖̘̉́̊̌̏̃̉ȟ ̋̑̆̐̋̏̄̏ 
̝̠̈̅̏̑̏̃ȟ ̐̏̍̏̉̚ ˏ̜̙̒̆̃̎̆̄̏ ̉ ̟̃̒̆̏̂̔̚ ̐̏̅̅̆̑̇̋̔ ̘̉̓́-
̓̆̌̆̊ ˏ̙́̆̄̏ ̒́̊̓́Ȧ  ˏ  ̙̠̒̌̏̇̉̃̆̊̒ ̗̒̉̓̔́̉̉ ̔ ̠̍̆̎ ̝̆̒̓ 
̐̑̆̅̌̏̇̆̎̉̆ ̝̠̏̂̑́̓̉̓̒ ̋ ̒̑̆̅̒̓̃́̍ ̍́̒̒̏̃̏̊ ̗̉̎̏̑̍́̉̉̕ȟ 

http://www.micro-world.su/
http://www.micro-world.su/
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̜̋̏̓̏̑̆ ̟̉̍̆̓ ̜̏̓̅̆̌ ̐̏ ̎́̔̋̆ ̉ ̟̏̂̑́̈̏̃́̎̉ ̒ ̐̑̆̅̌̏-
̇̆̎̉̆̍ ̝̠̐̏̈̎́̋̏̍̉̓̒ ̒̏ ̒̐̉̒̋̏̍ ̜̖̅̏̒̓̏̃̆̑̎ ̉ ̙̘̜̖̏̉̂̏̎ 
̘̜̖̎́̔̎ ́̋̒̉̏̍ ̉ ̐̏̒̓̔̌́̓̏̃ȟ ̘̜̓̏̂ ̘̆̑̆̈ ̖̎̉ ̍̏̇̎̏ ̜̂̌̏ 
̝̃̏̈̅̆̊̒̓̃̏̃́̓ ̎́ ̐̑̆̅̒̓́̃̉̓̆̌̆̊ ̗̝̏̉̉́̌̎̏̊̕ ̎́̔̋̉Ȣ ˪̓̏̓ 
̐̌́̎ ̍̏̇̎̏ ̘̝̎́́̓ ̜̝̑̆́̌̉̈̏̃̃́̓ ̒̑́̈̔ ̐̏̒̌̆ ̐̑́̈̅̎̉̋̏̃Ȣ 
˓̟̆̌́ ˏ́̍ ̃̒̆̄̏ ̒́̍̏̄̏ ̅̏̂̑̏̄̏ȟ ̒ ̘̙̄̌̔̂̏́̊̉̍ ̔̃́̇̆̎̉̆̍ 
˕̝̄̏̑Ȼ. 
ɼʦʨʦʛʦʡ ʀʛʦʨʴ! ʉʧʘʩʠʙʦ ʟʘ ʜʦʙʨʳʝ ʧʦʞʝʣʘʥʠʷ ʠ ʟʘ ʟʜʨʘʚʦ-

ʤʳʩʣʠʝ. 
 

ʂ.ʌ.ʄ. 06.2016. 

 

ʉʋʊʔ ʅʆɺʆʁ ʅɸʋʏʅʆ-ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʇʆʃʀʊʀʂʀ 

http://www.micro -world.su/ 
 

ʌ. ʄ. ʂʘʥʘʨʸʚ 

 

 
ʅɸʋʏʅɸʗ ʕʂʉʇɽʈʊʀɿɸ   

ʌʋʅɼɸʄɽʅʊɸʃʔʅʓʍ ʅɸʋʏʅʓʍ ɿʅɸʅʀʁ 

http://www.micro -world.su/index.php/2016-02-06-11-08-33/1550-l----r --i 

ʋʯʝʙʥʠʢ. ʊʆʄ I, ʯʝʪʳʨʝʞʜʳ ʦʙʥʦʚʣʸʥʥʳʡ, ʛʦʪʦʚʳʡ ʢ ʠʟʜʘʥʠʶ 

 

 
ɸʪʦʤ  ʛʨʘʬʝʥʘ 

 

ʂʘʥʘʨʸʚ ʌ.ʄ.  ʅɸʋʏʅɸʗ ʕʂʉʇɽʈʊʀɿɸ  

ʌʋʅɼɸʄɽʅʊɸʃʔʅʓʍ ʅɸʋʏʅʓʍ ɿʅɸʅʀʁ 

 

            ʅʘʫʯʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ï 

ʦʙʦʙʱʸʥʥʳʡ ʥʘʫʯʥʳʡ ʪʨʫʜ ʘʚʪʦʨʘ, ʧʦʩʚʷʪʠʚʰʝʛʦ ʙʦʣʝʝ 50-ʣʝʪ 

ʩʚʦʝʡ ʞʠʟʥʠ  ʧʦʠʩʢʫ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢʘʭ ʠ ʠʭ 

http://www.micro-world.su/index.php/2016-02-06-11-08-33/1550-l----r--i
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ʠʩʧʨʘʚʣʝʥʠʶ. ʕʪʦʪ ʥʘʫʯʥʳʡ ʪʨʫʜ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ 

ʫʯʝʙʥʠʢʘ ʧʦ ʥʘʫʯʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ 

ʟʥʘʥʠʡ. ʆʥ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʥʘʫʯʥʳʭ ʟʥʘʥʠʷʭ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘʫʯʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ  ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ. 

 ɺ ʫʯʝʙʥʠʢʝ ʙʦʣʝʝ 3300 ʥʘʫʯʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʥʘʫʯʥʳʝ 

ʚʦʧʨʦʩʳ. ʂʘʞʜʳʡ, ʧʦʥʷʚʰʠʡ ʥʘʫʯʥʳʝ ʦʪʚʝʪʳ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ 

ʥʘʫʯʥʳʝ ʚʦʧʨʦʩʳ, ʧʦʣʫʯʘʝʪ ʤʦʨʘʣʴʥʦʝ ʧʨʘʚʦ ʩʯʠʪʘʪʴ ʩʝʙʷ ʥʘʫʯʥʳʤ 

ʵʢʩʧʝʨʪʦʤ ʧʦ ʛʣʘʚʥʳʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʥʘʫʢʘʤ: ʬʠʟʠʢʝ ʠ ʭʠʤʠʠ, 

ʠ ʧʦ ʩʤʝʞʥʳʤ ʩ ʥʠʤʠ ʥʘʫʢʘʤ.  http://www.micro-world.su/    

E-mail: kanarevfm@mail.ru     

 

ʂʘʥʘʨʸʚ ʌ.ʄ. SCIENTIFIC EXAMINATION  

FUNDAMENTAL SCIENTIFIC KNOWLEDGE  

 

            Scientific examination of fundamental scientific knowledge ï the 

generalised scientific work of the author who has devoted more of 50-

years of the life to search of contradictions in fundamental sciences and 

their elimination. This scientific work can carry out textbook functions 

on scientific examination of fundamental scientific knowledge. It is 

based on fundamental interdisciplinary scientific knowledge without 

which realisation of scientific examination of fundamental sciences is 

impossible. 

 In the textbook more than 3500 scientific answers to scientific 

questions. Each, understood scientific answers to the put scientific 

questions, the moral right to consider the scientific expert on the main 

fundamental sciences  acquires: to the physicist and chemistry, and on 

adjacent sciences with them.  http://www.micro-world.su/    

E-mail: kanarevfm@mail.ru     
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1956ʛ. ʅʘ ʩʢʘʤʴʝ ʉʪʨʝʣʢʠ ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ ʃʝʥʠʥʛʨʘʜʘ ʧʦʩʣʝ 

ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʣʝʢʮʠʠ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʬʠʟʬʘʢʘ ʃɻʋ ʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʃʦʨʝʥʮʘ, ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʘʙʩʫʨʜʥʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ. ʉʦʛʣʘʩʠʪʴʩʷ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʩʚʦʝʡ 

ʛʦʣʦʚʝ ʜʝʙʠʣʴʥʳʡ  ʥʘʫʯʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠʣʠ ʠʩʢʘʪʴ ʥʘʫʯʥʫʶ ʠʩʪʠʥʫ? 

ʀʩʢʘʪʴ ʥʘʫʯʥʫʶ ʠʩʪʠʥʫ! ʅʝ ʟʥʘʣ ʪʦʛʜʘ ʠ ʥʝ ʜʫʤʘʣ, ʯʪʦ ʥʘ ʵʪʦ ʫʡʜʸʪ 

ʚʩʷ ʤʦʷ ʪʚʦʨʯʝʩʢʘʷ ʞʠʟʥʴ  - 60 ʣʝʪ. 

 

        2016 ʛʦʜ. ɺʦ ʜʚʦʨʝ ʨʦʜʥʦʛʦ 

ʜʦʤʘ ʧʦʩʣʝ ʙʝʟʧʨʠʯʠʥʥʦʛʦ ʧʨʝ-

ʢʨʘʱʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʷ ʤʦʠʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʜʘʣʠ ʛʦʩʫʜʘʨʩʪʚʫ ʣʘʙʦ-

ʨʘʪʦʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʫʶ ʫʩʪʘ-

ʥʦʚʢʫ, ʫʤʝʥʴʰʘʶʱʫʶ ʟʘʪʨʘʪʳ 

ʵʥʝʨʛʠʠ ʥʘ ʵʣʝʢʪʨʦʣʠʟ ʚʦʜʳ ʚ 

100 ʨʘʟ, ʘ ʅʦʚʘʷ ʪʝʦʨʠʷ ʤʠʢʨʦ ʠ 

ʤʘʢʨʦ ʤʠʨʦʚ ï ʥʦʚʳʡ ʥʘʫʯʥʦ-

ʢʨʠʪʝʨʠʘʣʴʥʳʡ ʬʫʥʜʘʤʝʥʪ ʜʦʩ-

ʪʦʚʝʨʥʦʩʪʠ ʟʥʘʥʠʡ. 
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ʌ.ʄ.  ʂɸʅɸʈɪɺ 

 

ʅɸʋʏʅɸʗ ʕʂʉʇɽʈʊʀɿɸ   

ʌʋʅɼɸʄɽʅʊɸʃʔʅʓʍ ʅɸʋʏʅʓʍ ɿʅɸʅʀʁ 
http://www.micro -world.su/index.php/2016-02-06-11-08-33/1551------2--- 

ʋʯʝʙʥʠʢ. ʊʆʄ II, ʯʝʪʳʨʝʞʜʳ ʦʙʥʦʚʣʸʥʥʳʡ, ʛʦʪʦʚʳʡ ʢ 

ʠʟʜʘʥʠʶ.  

 

 
ɸʪʦʤ ʘʣʤʘʟʘ 

 

ʂʘʥʘʨʸʚ ʌ.ʄ.  ʅɸʋʏʅɸʗ ʕʂʉʇɽʈʊʀɿɸ  

ʌʋʅɼɸʄɽʅʊɸʃʔʅʓʍ ʅɸʋʏʅʓʍ ɿʅɸʅʀʁ 

 

            ʅʘʫʯʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ï 

ʦʙʦʙʱʸʥʥʳʡ ʥʘʫʯʥʳʡ ʪʨʫʜ ʘʚʪʦʨʘ, ʧʦʩʚʷʪʠʚʰʝʛʦ ʙʦʣʝʝ 40-ʣʝʪ 

ʩʚʦʝʡ ʞʠʟʥʠ  ʧʦʠʩʢʫ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢʘʭ ʠ ʠʭ 

ʠʩʧʨʘʚʣʝʥʠʶ. ʕʪʦʪ ʥʘʫʯʥʳʡ ʪʨʫʜ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʫʯʝʙ-

ʥʠʢʘ ʧʦ ʥʘʫʯʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. ʆʥ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʫʯʥʳʭ 

ʟʥʘʥʠʷʭ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘʫʯʥʦʡ ʵʢʩʧʝʨʪʠʟʳ  

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ. 

ɺ ʫʯʝʙʥʠʢʝ ʙʦʣʝʝ 3400 ʥʘʫʯʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʥʘʫʯʥʳʝ ʚʦʧʨʦ-

ʩʳ. ʂʘʞʜʳʡ,  ʧʦʥʷʚʰʠʡ ʥʘʫʯʥʳʝ ʦʪʚʝʪʳ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʥʘʫʯʥʳʝ 

ʚʦʧʨʦʩʳ, ʧʦʣʫʯʘʝʪ ʤʦʨʘʣʴʥʦʝ  ʧʨʘʚʦ ʩʯʠʪʘʪʴ ʩʝʙʷ ʥʘʫʯʥʳʤ ʵʢʩʧʝʨ-

ʪʦʤ ʧʦ ʛʣʘʚʥʳʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʥʘʫʢʘʤ: ʬʠʟʠʢʝ ʠ ʭʠʤʠʠ, ʠ ʧʦ 

ʩʤʝʞʥʳʤ ʩ ʥʠʤʠ ʥʘʫʢʘʤ.  

http://www.micro-world.su/   E-mail: kanarevfm@mail.ru     
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