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ʋʨʤʘʥʮʝʚ ʖʥʠʨ ɸʙʜʫʣʣʦʚʠʯ 

 

ʉʀʄʄɽʊʈʀʗ ʇʈʀʈʆɼʓ ʀ ʇʈʀʈʆɼɸ ʉʀʄʄɽʊʈʀʀ 

ʌʠʣʦʩʦʬʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʝ  

ʘʩʧʝʢʪʳ 

 

 

 

 

 

  

 

ʉʆɼɽʈɾɸʅʀɽ  

 
ʇʆʉʊɸʅʆɺʂɸ ʇʈʆɹʃɽʄʓ    
 

ʉʀʄʄɽʊʈʀʗ ɺ ʅɽɾʀɺʆʁ ʇʈʀʈʆɼɽ   

ɻʃɸɺɸ 1. SSSIʄʄɽʊʈIɸ   
 

Ä 1. ʀʩʪʦʢʠ ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠ    

Ä 2. ʀʩʪʦʨʠʷ ʠ ʟʥʘʯʝʥʠʝ ʧʠʬʘʛʦʨʝʡʩʢʦʛʦ ʫʯʝʥʠʷ ʦ ʟʦʣʦʪʦʤ ʩʝʯʝʥʠʠ   

 

ɻʃɸɺɸ 2. ʉʀʄʄɽʊʈʀʗ ʂʃɸʉʉʀʏɽʉʂɸʗ    
 

Ä 1. ʆʪʨʠʮʘʥʠʝ ʦʪʨʠʮʘʥʠʷ ʚ ʠʩʪʦʨʠʠ ʧʦʟʥʘʥʠʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ.     

       ʅʫʣʴ- ʠ ʪʨʝʭʤʝʨʥʳʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ 

Ä 2. ʉʠʤʤʝʪʨʠʷ ð ʦʜʥʦ- ʠ ʜʚʫʤʝʨʥʘʷ   

Ä 3. ʂʦʥʪʠʥʫʫʤʳ, ʩʝʤʠʢʦʥʪʠʥʫʫʤʳ, ʜʠʩʢʦʥʪʠʥʫʫʤʳ   

 

ɻʃɸɺɸ 3. ʇʆʉʊʈʆɽʅʀɽ ʆɹʑɽʁ ʊɽʆʈʀʀ ʉʀʉʊɽʄ. ʉʀʉʊɽʄɸ ʉʀʄʄɽʊʈʀʀ  

ʀ ʉʀʄʄɽʊʈʀʗ ʉʀʉʊɽʄʓ   
 

Ä 1. ɺʚʝʜʝʥʠʝ    

Ä 2. ʇʦʩʪʨʦʝʥʠʝ ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ. ʉʠʩʪʝʤʘ ʩʠʤʤʝʪʨʠʠ   

Ä 3. ʎʝʥʪʨʘʣʴʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʆôɻʉ. ɿʘʢʦʥ ʧʦʣʠʤʦʨʬʠʟʘʮʠʠ. ʆʙʦʙʱʝʥʠʷ   

Ä 4. ɿʘʢʦʥ ʠʟʦʤʝʨʠʟʘʮʠʠ. ʕʚʨʠʩʪʠʢʘ    

Ä 5. ɿʘʢʦʥ ʩʦʦʪʚʝʪʩʪʚʠʷ. ʉʠʤʤʝʪʨʠʷ ʩʠʩʪʝʤʳ   Ä 6. ʉʠʩʪʝʤʘ ʠ ʭʘʦʩ, ʧʦʣʠʤʦʨʬʠʟʤ ʠ 

ʠʟʦʤʦʨʬʠʟʤ, ʩʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ ð  

       ʢʘʪʝʛʦʨʠʠ ʆʊʉ    

Ä 7. ʏʪʦ ʜʦʣʞʥʦ ʙʳʪʴ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ, ʯʝʛʦ ʙʳʪʴ ʥʝ ʤʦʞʝʪ ʜʣʷ ʩʠʩʪʝʤ   

 

ɻʃɸɺɸ 4. ʉʀʄʄɽʊʈʀʗ ʇʈʆʊʀɺʆʇʆʃʆɾʅʆʉʊɽʁ ð ɸʅʊʀʉʀʄʄɽʊʈʀʗ, 

ʎɺɽʊʅɸʗ ʉʀʄʄɽʊʈʀʗ, ʂʈʀʇʊʆʉʀʄʄɽʊʈʀʗ    
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Ä 1. ʊʦʞʜʝʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ð ʦʩʥʦʚʘ ʘʥʪʠʩʠʤʤʝʪʨʠʠ   

Ä 2. ɼʠʘʣʝʢʪʠʢʘ ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʠ ʥʦʚʳʝ ʩʠʤʤʝʪʨʠʠ  

 

ɻʃɸɺɸ 5. ʉʀʄʄɽʊʈʀʗ ʅɽʀɿʆʄɽʊʈʀʏɽʉʂɸʗ ð ʂʈʀɺʆʃʀʅɽʁʅɸʗ, 

ɻʆʄʆʃʆɻʀʏɽʉʂɸʗ, ʇʆɼʆɹʀʗ  
 

Ä 1. ʂʨʠʚʦʣʠʥʝʡʥʘʷ ʠ ʛʦʤʦʣʦʛʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʠ. ʉʠʤʤʝʪʨʠʷ ʧʦʜʦʙʠʷ ʠ ʝʝ  

       ʦʙʦʙʱʝʥʠʷ    

Ä 2. ʇʨʦʙʣʝʤʘ ʨʘʚʝʥʩʪʚʘ    

 

ɻʃɸɺɸ ʙ. ʇʈʆʊʀɺʆʇʆʃʆɾʅʆʉʊʀ ʉʀʄʄɽʊʈʀʀ   

 

Ä 1. ʂʨʠʩʪʘʣʣʦʛʨʘʬʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʢʦʥʘ ʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ  

       ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ  

Ä 2. ʌʦʨʤʘ ʠ ʩʪʨʦʝʥʠʝ D ʠ L ʵʥʘʥʪʠʦʤʦʨʬʦʚ. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʜʠʩʩʬʘʢʪʦʨʦʚ   

Ä 3. ɺʩʪʨʝʯʘʝʤʦʩʪʴ D ʠ L ʵʥʘʥʪʠʦʤʦʨʬʦʚ. ʂʨʠʪʠʢʘ ʚʠʪʘʣʠʩʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ  

       ʌ. ɼʞʝʧʧʘ   

Ä 4. ʉʚʦʡʩʪʚʘ D ʠ L ʵʥʘʥʪʠʦʤʦʨʬʦʚ. ɸʥʘʣʠʟ ʬʘʢʪʦʚ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʚ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ  

Ä 5. ʆ ʜʝʡʩʪʚʠʷʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʚ ʧʨʠʨʦʜʝ  

 

ɻʃɸɺɸ 7. ʉʀʄʄɽʊʈʀʗ ɻɽʆʄɽʊʈʀʏɽʉʂɸʗ ʀ ɼʀʅɸʄʀʏɽʉʂɸʗ  

 

Ä 1. ʕʨʣʘʥʛʝʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ   

Ä 2. ʇʦʣʠʤʦʨʬʠʟʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʤʤʝʪʨʠʡ  

Ä 3. ɺʟʘʠʤʦʩʚʷʟʴ ʩʠʤʤʝʪʨʠʷ ð ʩʦʭʨʘʥʝʥʠʝ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ  

       ʜʠʥʘʤʠʯʝʩʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʠʤʤʝʪʨʠʠ  

Ä 4. ʇʨʠʨʦʜʘ ʩʠʤʤʝʪʨʠʠ. ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʤʤʝʪʨʠʠ  

Ä 5. ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ  

 

ʉʀʄʄɽʊʈʀʗ ɺ ɾʀɺʆʁ ʇʈʀʈʆɼɽ   
 

ɻʃɸɺɸ 8. ʉʀʄʄɽʊʈʀʗ ɹʀʆʃʆɻʀʏɽʉʂɸʗ ð ʉʊʈʋʂʊʋʈʅɸʗ,  

ɻɽʆʄɽʊʈʀʏɽʉʂɸʗ, ɼʀʅɸʄʀʏɽʉʂɸʗ  
 

Ä 1. ɹʠʦʩʠʤʤʝʪʨʠʷ ʩʪʨʫʢʪʫʨʥʘʷ ð ʤʦʣʝʢʫʣʷʨʥʘʷ   

Ä 2. ɹʠʦʩʠʤʤʝʪʨʠʷ ʩʪʨʫʢʪʫʨʥʘʷ ð ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ  

Ä 3. ɹʠʦʩʠʤʤʝʪʨʠʷ ʩʪʨʫʢʪʫʨʥʘʷ ð ʥʝʢʣʘʩʩʠʯʝʩʢʘʷ  

Ä 4. ɹʠʦʩʠʤʤʝʪʨʠʷ ð ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ  
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ɽʢʘʪʝʨʠʥʝ ɿʘʚʘʨʟʠʥʦʡ 

ʘʚʪʦʨ ʧʦʩʚʷʱʘʝʪ ʩʚʦʡ ʪʨʫʜ  

ʇʆʉʊɸʅʆɺʂɸ ʇʈʆɹʃɽʄʓ  

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʣʠʪʝʨʘʪʫʨʫ ʦ ʩʠʤʤʝʪʨʠʠ ʠ ʥʘ ʦʛʨʦʤʥʳʝ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʦʯʝʥʴ ʥʝʣʝʛʢʦ ʚʳʷʩʥʠʪʴ ʧʦʣʦʞʝʥʠʝ 

ʩʠʤʤʝʪʨʠʠ ʚ ʩʠʩʪʝʤʝ ʥʘʫʢ. ʆ ʥʝʡ ʛʦʚʦʨʷʪ, ʢʘʢ ʦ ʯʝʤ-ʪʦ 

ʦʙʱʝʠʟʚʝʩʪʥʦʤ, ʩʘʤʦʧʦʥʷʪʥʦʤ ʠ ʜʝʣʘʶʪ ʠʟ ʥʝʝ ʚʳʚʦʜʳ, ʢʦʪʦʨʳʤʠ 

ʧʦʣʴʟʫʶʪʩʷ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ. ʅʦ ʤʳ ʥʝ ʥʘʡʜʝʤ ʚ ʵʪʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʢʘʟʘʥʠʷ ʥʘ ʪʦ, ʯʪʦ ʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʷʚʣʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʚ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʆʪʯʘʩʪʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʥʘʪʫʨʘʣʠʩʪʳ ʦʯʝʥʴ ʤʘʣʦ ʟʘʥʠʤʘʶʪʩʷ ʣʦʛʠʢʦʡ ʠ 

ʤʝʪʦʜʦʣʦʛʠʝʡ ʩʚʦʠʭ ʥʘʫʢ, ʩʯʠʪʘʷ ʤʥʦʛʦʝ ʩʘʤʦ ʩʦʙʦʡ ʧʦʥʷʪʥʳʤ. 

ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ  

  ʆʩʦʟʥʘʥʥʦ ʠʣʠ ʥʝʦʩʦʟʥʘʥʥʦ ʢʘʞʜʳʡ ʘʚʪʦʨ, ʥʘʯʠʥʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʨʘʟʛʦʚʦʨ ʦ 

ʪʝʤʝ, ʦʙʳʯʥʦ ʩʪʨʝʤʠʪʩʷ ð ʠ ʚʧʦʣʥʝ ʨʝʟʦʥʥʦ ð ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʤʝʪ ʩʚʦʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ, 

ʫʙʝʜʠʪʴ ʯʠʪʘʪʝʣʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ð ʩʠʤʤʝʪʨʠʷ ʧʨʠʨʦʜʳ ʠ ʧʨʠʨʦʜʘ ʩʠʤʤʝʪʨʠʠ, ʤʝʩʪʦ ʠ ʟʥʘʯʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʚ 

ʧʦʟʥʘʥʠʠ. ʆ ʚʘʞʥʦʩʪʠ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʤʫ.  

  ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʫʯʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʥʦʡ, ʠʣʠ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ), ʩʠʤʤʝʪʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʣʫʙʦʢʠʝ ʪʝʦʨʠʠ ʠ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʬʦʨʤʳ ʠ ʩʪʨʦʝʥʠʷ ʣʶʙʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʨʝʜʩʪʘʚʠʤʳʭ ʦʙʲʝʢʪʦʚ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫʯʝʥʠʝ ʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚ ʚʠʜʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʠʤʤʝʪʨʠʡ ʤʥʦʞʝʩʪʚʦ ʩʘʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠʡ ð ɽʚʢʣʠʜʘ, ʃʦʙʘʯʝʚʩʢʦʛʦ, ʈʠʤʘʥʘ, ʂʣʝʡʥʘ, ɺʝʡʣʷ, ʂʘʨʪʘʥʘ, 

ʉʢʦʫʪʝʥʘ, ɹʘʭʤʘʥʘ ʠ ʜʨ. ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʥʦ ʜʘʝʪ ʚ ʨʫʢʠ ʛʝʦʤʝʪʨʦʚ ʤʦʱʥʳʡ ʤʝʪʦʜ 

ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʝʜʠʥʩʪʚʦ, ʩʪʘʥʜʘʨʪ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʤʝʪʨʠʷʭ. ʊʝʤ ʩʘʤʳʤ ʵʪʦ ʫʯʝʥʠʝ ð ʩʨʝʜʠ ʤʥʦʛʠʭ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ð ʦʢʘʟʘʣʦʩʴ ʥʘʠʙʦʣʝʝ 

ʛʣʫʙʦʢʦʡ ʠ ʨʘʟʚʠʪʦʡ ʪʝʦʨʠʝʡ ʦ ʛʝʦʤʝʪʨʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʦʦʙʱʝ. ʅʘʢʦʥʝʮ ʦʙʥʘʨʫʞʠʣʦʩʴ, ʯʪʦ 

ʫʯʝʥʠʝ ʦ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ, ʜʘʚʘʷ ʤʝʪʦʜ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʧʨʦʮʝʩʩʦʚ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʢʦʥʮʝʧʮʠʡ ʦ ʩʦʭʨʘʥʝʥʠʠ ʠ 

ʠʟʤʝʥʝʥʠʠ ʚ ʧʨʠʨʦʜʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ ʟʘʢʦʥʘʭ ʩʦʭʨʘʥʝʥʠʷ, ʯʘʩʪʥʳʭ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʦʩʪʦʷʥʥʳʭ. ʉ 

ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʞʝ ʦʙʱʘʷ ʧʨʦʙʣʝʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚ ʬʠʟʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ ʙʳʣʘ ʩʚʝʜʝʥʘ ʢ 

ʧʨʦʙʣʝʤʝ ʥʘʭʦʞʜʝʥʠʷ ʣʠʰʴ ʦʩʦʙʦʡ ʩʠʤʤʝʪʨʠʠ ð ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʳ ʘʚʪʦʤʦʨʬʠʟʤʦʚ ʠ ʝʝ 

ʠʥʚʘʨʠʘʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʜʥʦ ʠʟ ʙʦʣʴʰʠʭ ʟʘʚʦʝʚʘʥʠʡ ʥʘʫʢʠ ð  ʟʘʢʦʥʳ 

ʩʦʭʨʘʥʝʥʠʷ, çʤʠʨʦʚʳʝè ʧʦʩʪʦʷʥʥʳʝ ð  ʪʘʢʞʝ ʦʢʘʟʘʣʠʩʴ ʦʭʚʘʯʝʥʥʳʤʠ ʦʙʱʠʤ ʩʠʤʤʝʪʨʠʡʥʳʤ 

ʧʦʜʭʦʜʦʤ.  

  ʉʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʧʨʠʨʦʜʳ ʠ ʧʨʠʨʦʜʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʤʤʝʪʨʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ ʚʳʚʦʜʘʤ. ʕʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʠ ʪʝʦʨʝʪʠʢʠ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʷ ʩʪʘʣʠ ʧʦʵʪʦʤʫ ʥʘʜʝʷʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʤʤʝʪʨʠʠ ʧʦʩʪʨʦʠʪʴ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ 

ʪʝʦʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʨʝʤʝʥʠ, ʜʚʠʞʝʥʠʷ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʩʠʤʤʝʪʨʠʠ ð ʚʳʰʝʜʰʠʝ ʪʦʣʴʢʦ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʥʘʠʙʦʣʝʝ 

ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʢʥʠʛʠ ʩʦʚʝʪʩʢʠʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʫʯʝʥʳʭ.  

  ɺ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ: ɽ. ɺʠʛʥʝʨ. ʊʝʦʨʠʷ ʛʨʫʧʧ ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʢ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʘʪʦʤʥʳʭ ʩʧʝʢʪʨʦʚ (1961); ʝʛʦ ʞʝ. ʕʪʶʜʳ ʦ ʩʠʤʤʝʪʨʠʠ (1971); ʄ. ʍʘʤʝʨʤʝʰ. ʊʝʦʨʠʷ ʛʨʫʧʧ 

ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʢ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ (1966); ʄ. ʀ. ʇʝʪʨʘʰʝʥʴ, ɽ. ɼ.ʊʨʠʬʦʥʦʚ. ʇʨʠʤʝʥʝʥʠʝ 

ʪʝʦʨʠʠ ʛʨʫʧʧ ʢ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ (1967); ʅʦʚʳʝ ʩʚʦʡʩʪʚʘ ʩʠʤʤʝʪʨʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʉʙ. 

(1957); ʊʝʦʨʠʷ ʛʨʫʧʧ ʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ. ʉʙ. (1967); ʈ. ʅʦʢʩ, ɸ. ɻʦʣʜ. ʉʠʤʤʝʪʨʠʷ ʚ ʪʚʝʨʜʦʤ 

ʪʝʣʝ (1970); ʄ. ɻʘʨʜʥʝʨ. ʕʪʦʪ ʧʨʘʚʳʡ, ʣʝʚʳʡ ʤʠʨ (1967).  

  ɺ ʦʙʣʘʩʪʠ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ: ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʉʠʤʤʝʪʨʠʷ (1940); ʉʠʤʤʝʪʨʠʷ ʠ 
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ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨ (1951); ʋ ʠʩʪʦʢʦʚ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ (1972); ɸ. ɺ. ʐʫʙʥʠʢʦʚ, ɺ. 
ɸ. ʂʦʧʮʠʢ. ʉʠʤʤʝʪʨʠʷ (1972); ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ. ʍʠʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ  ʠ ʝʝ 

ʦʢʨʫʞʝʥʠʷ (1955); ʅ.. ɺ. ɹʝʣʦʚ. ʉʪʨʫʢʪʫʨʥʘʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʷ (1951); ʝʛʦ ʞʝ. ʉʪʨʫʢʪʫʨʘ 

ʠʦʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʬʘʟ (1955);  

ɺ.ɸ. ʂʦʧʮʠʢ. ʐʫʙʥʠʢʦʚʩʢʠʝ ʛʨʫʧʧʳ (1966); ʄ. ʀ. ʐʘʬʨʘʥʦʚʩʢʠʡ. ʉʠʤʤʝʪʨʠʷ ʚ ʧʨʠʨʦʜʝ 

(1968); ʝʛʦ ʞʝ. ʃʝʢʮʠʠ ʧʦ ʢʨʠʩʪʘʣʣʦʤʦʨʬʦʣʦʛʠʠ (1968); ʏ. ɺʘʥʥ. ʂʨʠʩʪʘʣʣʳ (1970); ʀʜʝʠ 

ɽ. ʉ. ʌʝʜʦʨʦʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ. ʉʙ. (1970); ɸ. ʀ. 

ʂʠʪʘʡʛʦʨʦʜʩʢʠʡ. ʄʦʣʝʢʫʣʷʨʥʳʝ ʢʨʠʩʪʘʣʣʳ (1971).  

  ɺ ʦʙʣʘʩʪʠ ʭʠʤʠʠ: ɸ. ʀ. ʂʠʪʘʡʛʦʨʦʜʩʢʠʡ. ʆʨʛʘʥʠʯʝʩʢʘʷ ʢʨʠʩʪʘʣʣʦʭʠʤʠʷ (1955); 

ɽ.ʀ. ʂʣʘʙʫʥʦʚʩʢʠʡ. ɸʩʠʤʤʝʪʨʠʯʝʩʢʠʡ ʩʠʥʪʝʟ (1960); ʝʛʦ ʞʝ. ʉʪʝʨʝʦʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʢʘʪʘʣʠʟ (1968); ɻ. ɼʞʘʬʬʝ, ʄ. ʆʨʯʠʥ. ʉʠʤʤʝʪʨʠʷ ʚ ʭʠʤʠʠ (1967); ʈ. ʍʦʭʰʪʨʘʩʩʝʨ. 

ʄʦʣʝʢʫʣʷʨʥʳʝ ʘʩʧʝʢʪʳ ʩʠʤʤʝʪʨʠʠ (1968); ʀ. ɻ. ʂʘʧʣʘʥ. ʉʠʤʤʝʪʨʠʷ ʤʥʦʛʦʵʣʝʢʪʨʦʥʥʳʭ 

ʩʠʩʪʝʤ (1969); ɼʞ. ʄʦʨʨʠʩʦʥ, ɻ.ʄʦʰʝʨ. ɸʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ (1973).  

  ɺ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ: ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ. ɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʯʝʨʢʠ (1940); ɻ. ʌ. 

ɻʘʫʟʝ. ɸʩʠʤʤʝʪʨʠʷ ʧʨʦʪʦʧʣʘʟʤʳ (1940); ɺ. ʅ.ɹʝʢʣʝʤʠʰʝʚ. ʆʩʥʦʚʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʘʥʘʪʦʤʠʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (1952);ɹ. ʂ. ɺʘʡʥʰʪʝʡʥ. ɼʠʬʨʘʢʮʠʷ ʨʝʥʪʛʝʥʦʚʳʭ ʣʫʯʝʡ ʥʘ 

ʮʝʧʥʳʭ ʤʦʣʝʢʫʣʘʭ (1963); ɼʞ. ɹʝʨʥʘʣ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʞʠʟʥʠ (1969); ʖ. ɻ. ʉʫʣʠʤʘ. 

ɹʠʦʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʠ ʙʠʦʨʠʪʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʧʨʠʟʥʘʢʠ ʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

:ʨʘʩʪʝʥʠʡ (1970).  

  ɺ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ ʠ ʬʠʣʦʩʦʬʠʠ: ɻ. ɺʝʡʣʴ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʠʭ 

ʠʥʚʘʨʠʘʥʪʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (1947); ʉʠʤʤʝʪʨʠʷ (1968); ʃ. ʉ. ʇʦʥʪʨʷʛʠʥ. ʅʝʧʨʝʨʳʚʥʳʝ 

ʛʨʫʧʧʳ (1954); ʀ. ʄ. ʗʛʣʦʤ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (1955ð1956); ɻ. ʉ. ʄ. 
ʂʦʢʩʪʝʨ. ɺʚʝʜʝʥʠʝ ʚ ʛʝʦʤʝʪʨʠʶ (1966); ʌ. ɹʘʭʤʘʥ. ʇʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʥʘ ʦʩʥʦʚʝ 

ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠ (1969); ʆʙ ʦʩʥʦʚʘʥʠʷʭ ʛʝʦʤʝʪʨʠʠ. ʉʙ. (1956); ɸ. ɻ. ʂʫʨʦʰ. ʊʝʦʨʠʷ 

ʛʨʫʧʧ (1967); ɺ. ɻ. ɹʦʣʪʷʥʩʢʠʡ, ʅ. ʗ. ɺʠʣʝʥʢʠʥ. ʉʠʤʤʝʪʨʠʷ ʚ ʘʣʛʝʙʨʝ (1967); ʅ. ʌ. 

ʆʥʯʠʥʥʠʢʦʚ. ʇʨʠʥʮʠʧʳ ʩʦʭʨʘʥʝʥʠʷ (1966); ɺ. ʉ. ɻʦʪʪ ʠ ʜʨ. ʉʠʤʤʝʪʨʠʷ, ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ, 

ʩʪʨʫʢʪʫʨʘ (1967); ʅ. ʇ.ɼʝʧʝʥʯʫʢ. ʉʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ (1963).  

  ʆʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʨʘʙʦʪ ʧʦ ʩʠʤʤʝʪʨʠʠ ʟʘʥʠʤʘʝʪ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʩʙʦʨʥʠʢ çʉʠʤʤʝʪʨʠʷ ʚ ʧʨʠʨʦʜʝè (1971), ʦʪʥʦʩʷʱʠʡʩʷ ʩʨʘʟʫ ʢ ʬʠʟʠʢʝ, ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ, 

ʭʠʤʠʠ, ʛʝʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ, ʘʩʪʨʦʥʦʤʠʠ, ʙʠʦʣʦʛʠʠ, ʤʘʪʝʤʘʪʠʢʝ, ʬʠʣʦʩʦʬʠʠ; ʦʨʠʛʠʥʘʣʝʥ 

ʪʘʢʞʝ ʪʨʫʜ ʈ. ʇ. ʇʦʚʠʣʝʡʢʦ çʉʠʤʤʝʪʨʠʷ ʚ ʪʝʭʥʠʢʝè (1970).  

  ɽʱʝ ʨʘʟ ʟʘʤʝʪʠʤ, ʯʪʦ ʟʜʝʩʴ, ʨʘʟʫʤʝʝʪʩʷ, ʧʨʠʚʝʜʝʥʘ ʥʝ ʚʩʷ ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʤʦʥʦʛʨʘʬʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʘ ʪʦʣʴʢʦ ʪʘ, ʢʦʪʦʨʘʷ ʧʦʯʝʤʫ-ʣʠʙʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʘʚʪʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʡ. ʅʝʩʢʦʣʴʢʦ ʫʩʣʦʚʥʦ ʠ ʦʪʥʝʩʝʥʠʝ 

ʥʘʟʚʘʥʥʳʭ ʨʘʙʦʪ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʨʘʟʜʝʣʘʤ ʥʘʫʢʠ. ʀ ʚʩʝ ʞʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʝʣʴʟʷ ʥʝ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʦʙʠʣʠʷ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʠʤʤʝʪʨʠʠ.  

  ɽʩʪʝʩʪʚʝʥʥʦ, ʚʦʟʨʦʩʰʠʡ ʠʥʪʝʨʝʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʚʝʣ ʢ ʙʦʣʝʝ ʱʝʜʨʦʤʫ 

ʧʨʝʜʣʦʞʝʥʠʶ. ʏʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʠʡ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦʩʴ. ʂ ʧʨʠʤʝʨʫ, ʬʠʟʠʢʠ-ʪʝʦʨʝʪʠʢʠ 

ʧʨʝʜʣʦʞʠʣʠ ʪʝʦʨʠʠ SU(2)-, SU(3)-, SU(6)-ʩʠʤʤʝʪʨʠʡ, ʘ ʧʦʟʜʥʝʝ ð ʪʝʦʨʠʶ ʩʠʤʤʝʪʨʠʠ ʩ 

ʙʝʩʢʦʥʝʯʥʳʤʠ ʤʫʣʴʪʠʧʣʝʪʘʤʠ. ʇʦʩʨʝʜʩʪʚʦʤ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʠʜʝʡ ʦʥʠ ʧʳʪʘʶʪʩʷ ʜʘʪʴ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʚʳʷʚʠʪʴ ʠʩʭʦʜʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ 

ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ.  

ʂʨʠʩʪʘʣʣʦʛʨʘʬʳ, ab incunabulis (ʩ ʢʦʣʳʙʝʣʠ) ʩʪʦʷʱʠʝ ʚʦ ʛʣʘʚʝ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʚ 

ʧʨʠʨʦʜʝ, ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʦʚʘʣʠ ʥʘʰʠ ʟʥʘʥʠʷ ʦ ʝʩʪʝʩʪʚʝʥʥʦʡ ʛʘʨʤʦʥʠʠ ʙʣʘʛʦʜʘʨʷ ʩʤʝʣʳʤ 

ʪʝʦʨʠʷʤ ʦ 1, 2, ..., ʧ, ʚ ʧʨʝʜʝʣʝ Ð-ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʦ ʮʚʝʪʥʦʡ, ʮʚʝʪʥʦʡð ʧʨʦʩʪʦʡ ʠ 

ʢʨʘʪʥʦʡ ð ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʠ, ʢʨʠʚʦʣʠʥʝʡʥʦʡ, ʧʦʜʦʙʠʷ, ʛʦʤʦʣʦʛʠʯʝʩʢʦʡ.  

  ɺ ʙʠʦʣʦʛʠʠ ʩʦʟʥʘʪʝʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʜʝʡ ʠ ʤʝʪʦʜʦʚ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʞʜʝʥʠʶ ʥʦʚʳʭ ʥʘʫʢ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ 

ʙʠʦʩʠʤʤʝʪʨʠʢʠ. ɹʠʦʣʦʛʠ-ʪʝʦʨʝʪʠʢʠ ʧʨʝʜʣʦʞʠʣʠ ʪʝʦʨʠʶ ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ð ʩʨʝʜʥʝʡ, 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʡʩʷ, ʚʝʨʦʷʪʥʦʩʪʥʦʡ ð ʩʠʤʤʝʪʨʠʠ ʦʯʝʥʴ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, 

ʦʙʦʙʱʝʥʥʦʝ ʫʯʝʥʠʝ ʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ; ʨʘʟʚʠʣʠ ʪʝʦʨʠʶ ʜʠʩʩʬʘʢʪʦʨʦʚ.  

   ʀ ʚ ʢʘʞʜʦʡ ʠʟ ʥʘʟʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʝʜʣʦʞʝʥʥʳʝ ʪʝʦʨʠʠ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʨʷʜ 
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ʚʘʞʥʳʭ ʦʪʢʨʳʪʠʡ: ʦʤʝʛʘ-ʤʠʥʫʩ ʠ ʦʤʝʛʘ-ʧʣʶʩ ʛʠʧʝʨʦʥ ʯʘʩʪʠʮ ʚ ʬʠʟʠʢʝ, 

ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʤʘʛʥʠʪʥʳʭ ʛʨʫʧʧ ʢʨʠʩʪʘʣʣʦʚ ʚ ʢʨʠʩʪʘʣʣʦʬʠʟʠʢʝ; ʪʦʥʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʨʷʜʘ ʚʘʞʥʝʡʰʠʭ ʙʠʦʧʦʣʠʤʝʨʦʚ ð ɼʅʂ, ʈʅʂ, ʥʝʢʦʪʦʨʳʭ ʙʝʣʢʦʚ ð ʚ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʙʠʦʣʦʛʠʠ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʠ ð ʚ ʙʠʦʩʠʤʤʝʪʨʠʢʝ. ʇʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʵʪʠ 

ʦʪʢʨʳʪʠʷ ʨʝʟʢʦ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʅʦ ʚʦ ʤʥʦʛʦʤ ʵʪʦ ʦʪʣʠʯʠʝ ʙʳʣʦ ʢʘʞʫʱʠʤʩʷ. 

ʆʙʱʝʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʠʭ ʦʩʥʦʚʦʡ ʷʚʠʣʠʩʴ ʦʩʥʦʚʘ ʠ ʤʝʪʦʜʳ ʩʠʤʤʝʪʨʠʠ.  

  ʏʪʦ ʪʘʢʦʝ ʩʠʤʤʝʪʨʠʷ? ʂʘʢʦʚʦ ʝʝ ʤʝʩʪʦ ʚ ʧʨʠʨʦʜʝ, ʚ ʥʘʫʢʝ ʠ ʚ ʧʦʟʥʘʥʠʠ? ɺ ʯʝʤ 

ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʝʝ ʟʥʘʯʝʥʠʷ? ʊʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʜʘʥʥʦʡ ʤʦʥʦʛʨʘʬʠʠ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʚ ʙʦʣʴʰʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʩʠʤʤʝʪʨʠʠ, ʢʘʢ ʦʪʤʝʯʘʣ ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ, ʤʳ ʥʝ 

ʥʘʡʜʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ. ɺʩʝ ʠʤʝʶʱʠʝʩʷ ʦ ʥʝʡ ʩʚʦʜʢʠ 

ʥʝʧʦʣʥʳ ʠ ʦʪʥʦʩʷʪʩʷ ʣʠʰʴ ʢ ʫʟʢʠʤ ʦʙʣʘʩʪʷʤ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʧʨʠʨʦʜʳ. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʨʦʜʳ ʩʠʤʤʝʪʨʠʠ ʣʠʙʦ ʯʝʨʝʩʯʫʨ ʦʛʨʘʥʠʯʝʥʥʳ, ʧʣʦʭʦ ʠʣʠ ʩʦʚʩʝʤ 

ʥʝ ʨʘʩʢʨʳʚʘʶʪ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʤʤʝʪʨʠʠ, ʭʦʪʷ ʠ ʯʘʩʪʦ ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ, ʣʠʙʦ ʯʨʝʟʤʝʨʥʦ ʰʠʨʦʢʠ, ʥʝ ʦʪʚʝʯʘʶʪ ʩʧʝʮʠʘʣʴʥʳʤ ʪʝʦʨʠʷʤ ʠ 

ʠʥʪʫʠʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʥʝʡ, ʤʘʣʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʠʤʤʝʪʨʠʠ, 

ʭʦʪʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ ʨʘʩʢʨʳʚʘʶʪ ʝʝ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳ ʠ ʪʝ ʠ ʜʨʫʛʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʤʤʝʪʨʠʠ.  

  ʆʯʝʚʠʜʥʦ, ʦʪʚʝʪʳ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʥʘʯʝ ʢʘʢ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʬʦʨʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʫʯʝʥʠʡ ʦ ʩʠʤʤʝʪʨʠʠ ʚ 

ʧʨʠʨʦʜʝ, ʯʠʩʪʦ ʬʠʣʦʩʦʬʩʢʦʛʦ ʝʝ ʘʥʘʣʠʟʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʥʷʪʠʡ, ʢʘʪʝʛʦʨʠʡ ʠ ʟʘʢʦʥʦʚ 

ʜʠʘʣʝʢʪʠʢʠ, ʥʘʢʦʥʝʮ, ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʦʨʝʪʠʢʦ-ʩʠʩʪʝʤʥʦʛʦ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʥʘʯʠʤʦʩʪʴ 

ʧʦʩʣʝʜʥʝʛʦ ʧʦʜʭʦʜʘ ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ ʦʙʱʝʠʟʚʝʩʪʥʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʚʦ ʚʩʝʭ ʪʝʦʨʠʷʭ 

ʩʠʤʤʝʪʨʠʠ ʨʝʯʴ ʧʨʷʤʦ ʠʜʝʪ ʦ ʩʠʤʤʝʪʨʠʠ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʝ ʩʠʤʤʝʪʨʠʠ. ʀ ʵʪʦ ʦʯʝʥʴ 

ʩʫʱʝʩʪʚʝʥʥʦ.  

  ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ:  

  ʘ) ʜʘʪʴ ʚʦʟʤʦʞʥʦ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʠ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ ʧʨʦʷʚʣʝʥʠʡ ʩʠʤʤʝʪʨʠʠ ʚ 

ʧʨʠʨʦʜʝ;  

  ʙ) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʤʤʝʪʨʠʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʠʙʦʣʝʝ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʝʡ ʧʦʥʷʪʠʡ, ʢʘʪʝʛʦʨʠʡ, ʟʘʢʦʥʦʚ ʜʠʘʣʝʢʪʠʢʠ ʠ, ʥʘʦʙʦʨʦʪ, ʨʘʩʩʤʦʪʨʝʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʦʩʣʝʜʥʠʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʤʤʝʪʨʠʠ;  

  ʚ) ʠʩʩʣʝʜʦʚʘʪʴ ʩʠʤʤʝʪʨʠʶ ʩ ʧʦʟʠʮʠʡ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʠ, ʥʘʦʙʦʨʦʪ, ʩʠʩʪʝʤʳ ʩ 

ʧʦʟʠʮʠʡ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ.  

ʈʘʙʦʪʘ ʚ ʫʢʘʟʘʥʥʳʭ ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʙʫʩʣʦʚʠʣʘ ʩʣʝʜʫʶʱʠʝ ʯʝʨʪʳ ʜʘʥʥʦʡ ʤʦʥʦʛʨʘʬʠʠ.  

  ʇʝʨʚʘʷ ʯʝʨʪʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ð ʥʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ, ʥʠ 

ʬʠʣʦʩʦʬʩʢʦʝ, ʦʥʦ ð ʪʦ ʠ ʜʨʫʛʦʝ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʪʘʢ ʠ ʪʝʤ 

ʦʙʲʝʢʪʠʚʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʥʘ ʢʘʢʦʤ-ʪʦ ʠʟ ʵʪʘʧʦʚ ʫʟʢʦʩʧʝʮʠʘʣʴʥʦʝ, ʢʦʥʢʨʝʪʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʭʦʜʠʪ ʟʘ ʩʚʦʠ ʨʘʤʢʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʬʠʣʦʩʦʬʩʢʠʤ; ʪʦʯʥʦ ʪʘʢ 

ʞʝ ʩʫʛʫʙʦ ʬʠʣʦʩʦʬʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʢʘʢʦʤ-ʪʦ ʠʟ ʵʪʘʧʦʚ ʪʨʝʙʫʝʪ ʦʙʨʘʱʝʥʠʷ ʢ ʙʦʣʝʝ 

ʯʘʩʪʥʳʤ ʚʦʧʨʦʩʘʤ. ʆʙʳʯʥʦ ʵʪʠ ʩʣʫʯʘʠ ʬʠʣʦʩʦʬʳ ʠ ʥʝʬʠʣʦʩʦʬʳ ʚʦʩʧʨʠʥʠʤʘʶʪ ʢʘʢ 

ʛʘʤʣʝʪʦʚʩʢʫʶ ʜʠʣʝʤʤʫ: çɹʳʪʴ ʠʣʠ ʥʝ ʙʳʪʴ?è ʆʜʥʠ ʨʝʰʘʶʪ ð çʥʝ ʙʳʪʴè, ʠ ʚʦʟʥʠʢʰʘʷ 

ʜʠʣʝʤʤʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʠʛʥʘʣ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ. ɼʨʫʛʠʝ ʩ ʙʦʣʴʰʠʤ 

ʨʠʩʢʦʤ ʨʝʰʘʶʪ ð çʙʳʪʴè, ʠ ʚʦʟʥʠʢʘʶʱʘʷ ʜʠʣʝʤʤʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʠʛʥʘʣ ʥʘʯʘʣʘ 

ʧʫʪʝʰʝʩʪʚʠʷ ʚ terra incognita. ʉʣʝʜʦʚʘʥʠʝ ʧʦ ʵʪʦʤʫ ʧʫʪʠ ʠ ʧʨʠʚʝʣʦ ʥʘʩ ʢ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʤ ʠ ʬʠʣʦʩʦʬʩʢʠʤ ʨʘʟʨʘʙʦʪʢʘʤ. ʆʜʥʘʢʦ ʧʝʨʚʳʝ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʯʠʩʪʦ ʩʠʤʤʝʪʨʠʡʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʠ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʣʥʝʝ 

ʦʮʝʥʠʪʴ ʠʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʣʦʩʦʬʠʠ, ʦʙʥʘʨʫʞʠʪʴ ʥʝʢʦʪʦʨʳʝ ʥʦʚʳʝ ʜʣʷ ʧʦʩʣʝʜʥʝʡ 

ʤʦʤʝʥʪʳ; ʚʪʦʨʳʝ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʬʠʣʦʩʦʬʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʠ ʚʳʷʚʠʪʴ ʨʷʜ ʥʦʚʳʭ ʘʩʧʝʢʪʦʚ ʚ ʩʘʤʦʡ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ. ʅʘʧʦʤʥʠʤ, 

ʢʩʪʘʪʠ, ʯʪʦ ɺ. ʀ. ʃʝʥʠʥ ʚ ʠʟʚʝʩʪʥʦʡ ʩʪʘʪʴʝ çʆ ʟʥʘʯʝʥʠʠ ʚʦʠʥʩʪʚʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʠʟʤʘè, 

ʧʨʠʟʳʚʘʷ ʬʠʣʦʩʦʬʦʚ ʢ ʩʦʶʟʫ ʩ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʷʤʠ ʧʠʩʘʣ: ç...ʩʣʝʜʠʪʴ ʟʘ ʚʦʧʨʦʩʘʤʠ, 

ʢʦʪʦʨʳʝ ʚʳʜʚʠʛʘʝʪ ʥʦʚʝʡʰʘʷ ʨʝʚʦʣʶʮʠʷ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʠ ʧʨʠʚʣʝʢʘʪʴ ʢ ʵʪʦʡ 
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ʨʘʙʦʪʝ ʚ ʬʠʣʦʩʦʬʩʢʦʤ ʞʫʨʥʘʣʝ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʡ ð ʵʪʦ ʟʘʜʘʯʘ, ʙʝʟ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ 

ʚʦʠʥʩʪʚʫʶʱʠʡ ʤʘʪʝʨʠʘʣʠʟʤ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʠ ʚʦʠʥʩʪʚʫʶʱʠʤ, ʥʠ 

ʤʘʪʝʨʠʘʣʠʟʤʦʤè 
1
.  

  ɺʪʦʨʘʷ ʯʝʨʪʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʚʧʝʨʚʳʝ ʩ ʝʜʠʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ 

ʩʠʤʤʝʪʨʠʶ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʚ ʢʥʠʛʝ, ʨʘʩʩʤʦʪʨʝʥʳ ʥʝ ʦʜʥʘ, ʘ ʚʩʝ ʦʩʥʦʚʥʳʝ ð 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ð ʩʠʤʤʝʪʨʠʠ. ɺ ʫʞʝ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʦʥʦʛʨʘʬʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʭʚʘʪʳʚʘʶʪʩʷ ʚʩʝ ʨʘʟʜʝʣʳ ʜʘʞʝ ʦʜʥʦʛʦ ʠʟ 

ʪʨʝʭ ʦʪʤʝʯʝʥʥʳʭ ʪʠʧʦʚ ʩʠʤʤʝʪʨʠʠ. ɺ ʧʨʠʚʳʯʥʳʭ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʡ 

ʠ ʬʠʣʦʩʦʬʦʚ ʪʝʨʤʠʥʘʭ ʵʪʫ ʝʜʠʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢ: ʩʠʤʤʝʪʨʠʷ 

ð ʵʪʦ ʢʘʪʝʛʦʨʠʷ, ʦʙʦʟʥʘʯʘʶʱʘʷ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʟʥʘʢʦʚ çʇè ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ çʆè 

ʠʟʤʝʥʝʥʠʡ çʀè.  

  ʊʨʝʪʴʷ ʯʝʨʪʘ ʨʘʙʦʪʳ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʥʘʟʚʘʣʠ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴʶ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʜʠʘʣʝʢʪʠʯʝʩʢʦʤʫ ʧʨʠʝʤʫ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʥʝ ʪʦʣʴʢʦ ʩʠʤʤʝʪʨʠʶ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʥʦ ʠ ʩʠʩʪʝʤʳ ʩʠʤʤʝʪʨʠʠ; 

ʥʝ ʪʦʣʴʢʦ ʩʠʤʤʝʪʨʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ð ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʠʥʫʫʤʦʚ, 

ʩʝʤʠʢʦʥʪʠʥʫʫʤʦʚ, ʜʠʩʢʦʥʪʠʥʫʫʤʦʚ, ʥʦ, ʝʩʣʠ ʤʦʞʥʦ ʪʘʢ ʚʳʨʘʟʠʪʴʩʷ, ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ 

ʚ ʩʠʤʤʝʪʨʠʠðʷʚʣʝʥʠʷ ʩʠʤʤʝʪʨʠʟʘʮʠʠ ʠ ʜʠʩʩʠʤʤʝʪʨʠʟʘʮʠʠ; ʥʝ ʪʦʣʴʢʦ ʩʠʤʤʝʪʨʠʶ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ð ʘʥʪʠʩʠʤʤʝʪʨʠʶ, ʧʨʠʥʮʠʧ ʟʘʨʷʜʦʚʦʡ ʩʦʧʨʷʞʝʥʥʦʩʪʠ, ʟʘʨʷʜʦʚʫʶ 

ʯʝʪʥʦʩʪʴ, ʥʦ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʩʠʤʤʝʪʨʠʠ; ʥʝ ʪʦʣʴʢʦ ʩʠʤʤʝʪʨʠʶ ʪʦʞʜʝʩʪʚʘ ʠ 

ʨʘʟʣʠʯʠʷ ð ʧʨʦʩʪʫʶ ʠ ʢʨʘʪʥʫʶ ʮʚʝʪʥʫʶ ʘʥʪʠʩʠʤʤʝʪʨʠʶ, ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʶ, 

ʢʨʠʚʦʣʠʥʝʡʥʫʶ, ʧʦʜʦʙʠʷ, ʛʦʤʦʣʦʛʠʯʝʩʢʫʶ, ʨʘʟʣʠʯʥʳʝ ʛʝʦʤʝʪʨʠʠ, ʥʦ ʠ ʪʦʞʜʝʩʪʚʦ ʠ 

ʨʘʟʣʠʯʠʝ ʚ ʩʠʤʤʝʪʨʠʠ; ʥʘʢʦʥʝʮ, ʥʝ ʪʦʣʴʢʦ ʩʠʤʤʝʪʨʠʶ ʨʘʟʣʠʯʥʳʭ ð ʠʟʦ-, ʛʦʤʦ-, 

ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ ð ʦʪʦʙʨʘʞʝʥʠʡ, ʥʦ ʠ ʠʟʦ-, ʛʦʤʦ-, ʧʦʣʠʤʦʨʬʠʟʤʳ ʚ ʷʚʣʝʥʠʷʭ 

ʩʠʤʤʝʪʨʠʠ.  

  ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʧʨʦʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʩʠʤʤʝʪʨʠʡʥʳʡ ʘʥʘʣʠʟ 

ʥʝʢʦʪʦʨʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ʠ ʧʦʥʷʪʠʡ, ʥʦ ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʚ ʩʘʤʦʡ 

ʩʠʤʤʝʪʨʠʠ ð ʚʧʣʦʪʴ ʜʦ ʩʘʤʳʭ ʧʦʩʣʝʜʥʠʭ ʝʝ çʘʪʦʤʦʚè ð ʜʘʣʝʝ ʥʝʨʘʟʜʝʣʷʝʤʳʭ ʯʝʪʳʨʝʭ 

ʘʢʩʠʦʤ ʪʝʦʨʠʠ ʛʨʫʧʧ ʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ. Summa summarum: ʚ ʠʪʦʛʝ ʤʳ 

ʨʘʩʩʤʦʪʨʝʣʠ ʥʝ ʪʦʣʴʢʦ ʩʠʤʤʝʪʨʠʶ ʧʨʠʨʦʜʳ, ʥʦ ʠ ʧʨʠʨʦʜʫ ʩʠʤʤʝʪʨʠʠ, ʧʦʣʫʯʠʚ ʜʚʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʠ ʜʦʧʦʣʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʨʝʟʫʣʴʪʘʪʘ. ʆʪʩʶʜʘ ʠ ʥʘʟʚʘʥʠʝ 

ʨʘʙʦʪʳ.  

  ʏʝʪʚʝʨʪʘʷ ʯʝʨʪʘ ʨʘʙʦʪʳ ʩʚʷʟʘʥʘ ʩ ʝʝ ʪʝʦʨʝʪʠʢʦ-ʩʠʩʪʝʤʥʳʤ ʘʥʘʣʠʟʦʤ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚʘʨʠʘʥʪʳ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ (ʆʊʉ), ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʢʘ 

ʤʘʣʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʬʠʣʦʩʦʬʦʚ ʠ ʥʝʬʠʣʦʩʦʬʦʚ. ʀ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 

ʥʝʨʝʜʢʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʫʢʘʟʘʥʠʝʤ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫ ʦʙʲʝʢʪʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʮʝʣʦʩʪʥʳʭ ʩʚʦʡʩʪʚ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠʚʝʣʦ ʥʘʩ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢ 

ʧʨʝʜʣʦʞʝʥʠʶ ʥʦʚʦʛʦ ɺʘʨʠʘʥʪʘ ʆʊʉ, ʩ ʜʨʫʛʦʡ ð ʢ ʘʥʘʣʠʟʫ ʪʝʦʨʠʡ ʩʠʤʤʝʪʨʠʠ ʩ ʝʛʦ 

ʧʦʟʠʮʠʡ. ʄʦʞʥʦ ʫʢʘʟʘʪʴ ʚ ʵʪʦʡ ʩʚʷʟʠ ʥʘ ʚʧʝʨʚʳʝ ʧʨʝʜʩʢʘʟʳʚʘʝʤʳʝ ʟʜʝʩʴ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ ʥʦʚʳʭ ʩʠʤʤʝʪʨʠʡ ʠ ʠʟʦʤʝʨʠʡ.  

  ʇʦʩʣʝʜʥʷʷ ð ʧʷʪʘʷ ð ʯʝʨʪʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʘʧʠʩʘʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʘʙʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʭʦʨʦʰʦ ʣʠ, ʧʣʦʭʦ ʣʠ, ʥʦ ʫʜʘʣʦʩʴ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʥʦʚʫʶ ʠ ʥʦʚʝʡʰʫʶ ʠʩʪʦʨʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʤʤʝʪʨʠʠ, ʦʩʦʙʝʥʥʦ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ; ʚʳʷʚʠʪʴ ʬʘʢʪʳ ʧʨʦʷʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʢʦʥʘ ʦʪʨʠʮʘʥʠʷ 

ʦʪʨʠʮʘʥʠʷ ʠ ʧʨʠʥʮʠʧʘ çʨʘʟʜʚʦʝʥʠʷ ʝʜʠʥʦʛʦè ʚ ʧʨʦʮʝʩʩʘʭ ʧʦʟʥʘʥʠʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʠʤʤʝʪʨʠʡ; ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʭʦʞʜʝʥʠʷ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʢ ʘʙʩʪʨʘʢʪʥʦʤʫ ʠ ʦʪ ʥʝʛʦ ʢ 

ʧʨʘʢʪʠʢʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʤʤʝʪʨʠʡ ʠ ʪ. ʜ.  

  ʊʝʧʝʨʴ ʥʘʜʦ ʙʳʣʦ ʙʳ ʫʙʝʜʠʪʴ ʯʠʪʘʪʝʣʷ ʚ ʧʦʣʝʟʥʦʩʪʠ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀ ʵʪʦ ʙʳʣʦ ʙʳ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ: ʥʘ ʬʦʥʝ ʜʘʞʝ 

ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʥʫʰʠʪʝʣʴʥʦʛʦ ʩʧʠʩʢʘ ʢʥʠʛ ʧʦ ʩʠʤʤʝʪʨʠʠ ʧʦʷʚʣʝʥʠʝ ʝʱʝ ʦʜʥʦʡ 

                                                 
1
 ɺ. ʀ. ʃʝʥʠʥ. ʇʦʣʥ. ʩʦʙʨ. ʩʦʯ., ʪ. 45, ʩʪʨ. 29. 
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çʉʠʤʤʝʪʨʠʠè ʥʘʩʪʦʨʘʞʠʚʘʝʪ. ʅʝʚʦʟʤʦʞʥʦ ʨʘʟʚʝʷʪʴ ʵʪʫ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ, ʥʝ ʫʢʘʟʘʚ ʥʘ 

ʛʣʘʚʥʝʡʰʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʠʜʝʠ ʠ ʠʪʦʛʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. ʇʝʨʚʳʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚʳʰʝ, 

ʠʜʝʠ ʠ ʠʪʦʛʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʨʘʙʦʪʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʪʘʪʝʣʶ ʩʘʤʦʤʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʨʝʰʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʧʦʣʝʟʥʦ ʠ ʦʨʠʛʠʥʘʣʴʥʦ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ.  

  ɺ ʟʘʢʣʶʯʝʥʠʝ ʘʚʪʦʨ ʩʝʨʜʝʯʥʦ ʙʣʘʛʦʜʘʨʠʪ ʯʣʝʥʘ- ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ɸʇʅ ʉʉʉʈ, 

ʧʨʦʬʝʩʩʦʨʘ, ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʇ. ɸ. ɻʝʥʢʝʣʷ ʟʘ ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʜʜʝʨʞʢʫ ʠ 

ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʘʚʪʦʨ ʤʥʦʛʠʤ ʦʙʷʟʘʥ ʠ ʛʣʫʙʦʢʦ 

ʙʣʘʛʦʜʘʨʝʥ ʟʘʚʝʜʫʶʱʝʤʫ ʢʘʬʝʜʨʦʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʛʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, 

ʧʨʦʬʝʩʩʦʨʫ, ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʦʤʫ ʟʘ ʨʷʜ ʚʝʩʴʤʘ 

ʧʦʣʝʟʥʳʭ ʫʪʦʯʥʝʥʠʡ ʠ ʧʦʞʝʣʘʥʠʡ;  

ʃ. ʇ. ʇʨʠʙʳʪʢʦʚʦʡ ʷ ʠʩʢʨʝʥʥʝ ʧʨʠʟʥʘʪʝʣʝʥ ʟʘ ʙʦʣʴʰʫʶ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʧʦʤʦʱʴ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ.  
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ʉʀʄʄɽʊʈʀʗ  

ɺ ʅɽɾʀɺʆʁ ʇʈʀʈʆɼɽ 
 

ɹʣʘʛʦʛʦʚʝʡʪʝ, ʩʫʜʘʨʴ! ɿʜʝʩʴ ʚʩʝ ʧʦʣʥʦ ʪʘʡʥ 

ʠ ʟʘʛʘʜʦʢ, ʘ ʚʦʪ ʵʪʫ ʫʣʠʮʫ ʩʣʝʜʦʚʘʣʦ ʙʳ 

ʥʘʟʚʘʪʴ ʧʨʦʫʣʢʦʤ ʜʴʷʚʦʣʘ.  

ʕ. ʊ. ɸ. ɻʦʬʤʘʥ 

 

 

ɻʣʘʚʘ 1 
×××IʄʄɽʊʈIɸ 

 

...ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʩʣʘʛʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʢʦʚ, 

ʩʦʪʝʥ, ʪʳʩʷʯ ʧʦʢʦʣʝʥʠʡ. ʇʨʘʚʠʣʴʥʦʩʪʴ ʝʛʦ ʧʨʦʚʝʨʝʥʘ ʢʦʣʣʝʢʪʠʚʥʳʤ  

ʨʝʘʣʴʥʳʤ ʦʧʳʪʦʤ ʠ ʥʘʙʣʶʜʝʥʠʝʤ, ʙʳʪʦʤ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʝʡʰʠʭ ʧʨʠʨʦʜʥʳʭ ʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦʪ ʦʧʳʪ ʤʥʦʛʠʭ 

ʪʳʩʷʯ ʧʦʢʦʣʝʥʠʡ ʷʩʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʣʫʙʦʢʫʶ ʵʤʧʠʨʠʯʝʩʢʫʶ ʦʩʥʦʚʫ 

ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʠ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʪʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʝ, ʚ 

ʢʦʪʦʨʦʡ ʞʠʣ ʯʝʣʦʚʝʢ, ʚ ʙʠʦʩʬʝʨʝ.  

ɺ. ʀ. ɺʝʨʥʘ ʜʩʢʠʡ 

 
 

Ä 1. ʀʉʊʆʂʀ ʇʆʅʗʊʀʗ ʉʀʄʄɽʊʈʀʀ 
 

  ʉʠʤʤʝʪʨʠʷ ð ʵʪʦ ʪʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠʨʦʜʳ, ʧʨʦ ʢʦʪʦʨʫʶ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ 

ʦʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ, ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʬʦʨʤʳ ʜʚʠʞʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʨʠʠ. ʊʘʢ ʢʘʢ 

ʠʩʪʦʢʠ ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠ ʚʦʩʭʦʜʷʪ ʢ ʜʨʝʚʥʠʤ, ʥʘʤ ʧʨʠʜʝʪʩʷ ʥʘʯʘʪʴ ʩ ʵʪʦʛʦ ʜʘʣʝʢʦʛʦ 

ʚʨʝʤʝʥʠ.  

ɹʦʣʝʝ 30 ʣʝʪ ʥʘʟʘʜ ʢʨʫʧʥʝʡʰʠʡ ʩʦʚʨʝʤʝʥʥʳʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬ ʘʢʘʜʝʤʠʢ ɸ. ɺ. ʐʫʙʥʠʢʦʚ 

(1887ð1970) ʚ ʧʨʝʜʠʩʣʦʚʠʠ ʢ ʩʚʦʝʡ ʢʥʠʛʝ çʉʠʤʤʝʪʨʠʷè ʧʠʩʘʣ: çʀʟʫʯʝʥʠʝ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʘ ʟʘʨʝ ʩʚʦʝʡ ʢʫʣʴʪʫʨʳ ʫʞʝ 

ʠʤʝʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʠ ʦʩʫʱʝʩʪʚʣʷʣʦ ʝʝ ʚ ʨʠʩʫʥʢʝ  ʠ ʚ ʧʨʝʜʤʝʪʘʭ ʙʳʪʘ. ʅʘʜʦ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʚ ʧʝʨʚʦʙʳʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʝ 

ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʠʤʠ ʤʦʪʠʚʘʤʠ, ʥʦ ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʠ ʫʚʝʨʝʥʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʚ ʙʦʣʴʰʝʡ 

ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʧʨʘʢʪʠʢʠ ʧʨʘʚʠʣʴʥʳʭ ʬʦʨʤ.  

 ʋʚʝʨʝʥʥʦʩʪʴ ʵʪʘ ʧʨʦʜʦʣʞʘʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʜʦ ʩʠʭ ʧʦʨ, ʥʘʭʦʜʷ ʩʝʙʝ ʦʪʨʘʞʝʥʠʝ ʚʦ 

ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʠʩʢʫʩʩʪʚʝ, ʥʘʫʢʝ, ʪʝʭʥʠʢʝ ʠ ʪ. ʜ.è 
2
. ʍʦʪʷ 

ʥʫʞʥʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʵʪʘ ʫʚʝʨʝʥʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ 

ʠʩʢʫʩʩʪʚʝ, ʫʚʣʝʯʝʥʥʳʭ ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʩʠʣʴʥʦ ʧʦʢʦʣʝʙʣʝʥʘ.  

  ʇʦʟʞʝ (ʚ 1940ð1943 ʛʛ.) ʜʨʫʛʦʡ ʨʫʩʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʫʯʝʥʳʡ ʣʦʤʦʥʦʩʦʚʩʢʦʛʦ 

ʩʢʣʘʜʘ, ʵʥʮʠʢʣʦʧʝʜʠʩʪ, ʢʨʫʧʥʳʡ ʦʨʛʘʥʠʟʘʪʦʨ ʥʘʫʢʠ, ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʩʚʦʝʡ ʞʠʟʥʠ 

ʦʪʜʘʚʰʠʡ ʠʟʫʯʝʥʠʶ ʩʠʤʤʝʪʨʠʠ ʚ ʧʨʠʨʦʜʝ, ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ (1863ð1945), ʚ ʩʚʦʝʡ 

ʨʫʢʦʧʠʩʠ çʍʠʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ ʠ ʝʝ ʦʢʨʫʞʝʥʠʷè, ʫʪʦʯʥʷʷ ʤʳʩʣʠ ɸ. ɺ. 

ʐʫʙʥʠʢʦʚʘ, ʧʠʩʘʣ:  çéʯʫʚʩʪʚʦ ʩʠʤʤʝʪʨʠʠ ʠ ʨʝʘʣʴʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʝʛʦ ʚʳʨʘʟʠʪʴ ʚ ʙʳʪʫ ʠ ʚ 

ʞʠʟʥʠ ʩʫʱʝʩʪʚʦʚʘʣʦ ʚ ʯʝʣʦʚʝʯʝʩʪʚʝ ʩ ʧʘʣʝʦʣʠʪʘ ʠʣʠ ʜʘʞʝ ʩ ʵʦʣʠʪʘ, ʪ. ʝ. ʩ ʩʘʤʳʭ 

ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʚ ʜʦʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ (ʢʦʥʯʘʷ ʰʝʣʝʡʩʢʠʤ ʠ ʘʰʝʣʝʡʩʢʠʤ 

ʧʝʨʠʦʜʦʤ ʝʛʦ ʠʩʪʦʨʠʠ 
3
), ʢʦʪʦʨʳʡ ʜʣʠʣʩʷ ʜʣʷ ʧʘʣʝʦʣʠʪʘ ʦʢʦʣʦ ʧʦʣʤʠʣʣʠʦʥʘ ʣʝʪð ʦʪ  

                                                 
2
 ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʉʠʤʤʝʪʨʠʷ. ʄ., 1940, ʩʪʨ. 3. 

3
 ɹʦʣʝʝ ʪʦʯʥʦ ʵʪʠ ʧʝʨʠʦʜʳ ʥʘʟʳʚʘʶʪʩʷ ʰʝʣʴʩʢʠʤ ʠ ʩʝʥʪʘʰʝʣʴʩʢʠʤ, ʠʣʠ ʧʨʦʩʪʦ ʘʰʝʣʴʩʢʠʤ. ʕʪʠ ʠ ʜʨʫʛʠʝ 

ʥʘʟʚʘʥʠʷ ʧʝʨʠʦʜʦʚ ʧʘʣʝʦʣʠʪʘ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʢʨʫʧʥʝʡʰʠʤ ʬʨʘʥʮʫʟʩʢʠʤ ʘʨʭʝʦʣʦʛʦʤ ɻʘʙʨʠʵʣʝʤ 
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650000 ʜʦ 150000 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʘ ʜʣʷ ʵʦʣʠʪʘð ʤʠʣʣʠʦʥʳ ʣʝʪ. ʕʪʦ ʯʫʚʩʪʚʦ ʠ ʩʚʷʟʘʥʥʘʷ ʩ 

ʥʠʤ ʨʘʙʦʪʘ, ʝʱʝ ʨʝʟʢʦ ʠ ʠʥʪʝʥʩʠʚʥʦ ʤʝʥʷʷʩʴ, ʩʢʘʟʳʚʘʣʠʩʴ ʠ ʚ ʥʝʦʣʠʪʝ 25 000 ʣʝʪ ʪʦʤʫ 

ʥʘʟʘʜ.  

  ʕʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʩʣʘʛʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʢʦʚ, ʩʦʪʝʥ, ʪʳʩʷʯ 

ʧʦʢʦʣʝʥʠʡ. ʇʨʘʚʠʣʴʥʦʩʪʴ ʝʛʦ ʧʨʦʚʝʨʝʥʘ ʢʦʣʣʝʢʪʠʚʥʳʤ ʨʝʘʣʴʥʳʤ ʦʧʳʪʦʤ ʠ ʥʘʙʣʶʜʝʥʠʝʤ, 

ʙʳʪʦʤ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʨʘʟʥʦʦʙʨʘʟʥʝʡʰʠʭ ʧʨʠʨʦʜʥʳʭ ʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦʪ ʦʧʳʪ ʤʥʦʛʠʭ 

ʪʳʩʷʯ ʧʦʢʦʣʝʥʠʡ ʷʩʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʣʫʙʦʢʫʶ ʵʤʧʠʨʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʠ ʝʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʪʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʝ, ʚ ʢʦʪʦʨʦʡ ʞʠʣ ʯʝʣʦʚʝʢ, ʚ ʙʠʦʩʬʝʨʝ. 

ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʩʠʤʤʝʪʨʠʷ ʷʩʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʪʨʦʝʥʠʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ, ʚ ʬʦʨʤʝ ʧʣʦʩʢʦʩʪʝʡ ʩʠʤʤʝʪʨʠʠ ʠ ʟʝʨʢʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʩʠʤʤʝʪʨʠʠ: 

ʚ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ ʢʠʩʪʷʭ ʨʫʢ, ʚ ʩʪʫʧʥʷʭ ʥʦʛ ʠ ʪ. ʜ. ʆʥʘ ʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʛʘʨʤʦʥʠʠ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʢʘʢ ʪʘʥʮʘʭ, ʪʘʢ ʠ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʨʘʙʦʪʝ, ʛʜʝ ʧʨʦʷʚʣʷʝʪʩʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ.  

  ʇʝʨʝʭʦʜʷ ʢ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʚʨʝʤʝʥʠ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʧʦʥʷʪʠʝ çʩʠʤʤʝʪʨʠʷè ʚʳʨʦʩʣʦ 

ʥʘ ʠʟʫʯʝʥʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʯʝʣʦʚʝʢʘ. ʉʘʤʦ 

ʧʦʥʷʪʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʥʷʪʠʝʤ ʢʨʘʩʦʪʳ ʠʣʠ ʛʘʨʤʦʥʠʠ, ʙʳʣʦ ʜʘʥʦ ʚʝʣʠʢʠʤʠ ʛʨʝʯʝʩʢʠʤʠ 

ʚʘʷʪʝʣʷʤʠ, ʠ ʩʣʦʚʦ çʩʠʤʤʝʪʨʠʷè, ʵʪʦʤʫ ʷʚʣʝʥʠʶ ʦʪʚʝʯʘʶʱʝʝ, ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʩʢʫʣʴʧʪʦʨʫ 

ʇʠʬʘʛʦʨʫ ʠʟ ʈʝʛʠʫʤʘ (ʖʞʥʘʷ ʀʪʘʣʠʷ, ʪʦʛʜʘ ɺʝʣʠʢʘʷ ɻʨʝʮʠʷ), ʞʠʚʰʝʤʫ ʚ V ʚ. ʜʦ ʥʘʰʝʡ 

ʵʨʳè 
4
.  

  ɺʜʫʤʳʚʘʷʩʴ ʚ ʵʪʠ ʤʳʩʣʠ ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ 

ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʠ ʛʣʫʙʦʢʦʛʦ ʩʦʟʚʫʯʠʷ 

ʝʛʦ ʠʜʝʡ ʩʣʝʜʫʶʱʠʤ ʟʘʤʝʯʘʥʠʷʤ ɺ. ʀ. ʃʝʥʠʥʘ:  

ç...ʧʨʘʢʪʠʢʘ ʯʝʣʦʚʝʢʘ, ʤʠʣʣʠʘʨʜʳ ʨʘʟ ʧʦʚʪʦʨʷʷʩʴ, ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʩʦʟʥʘʥʠʠ ʯʝʣʦʚʝʢʘ 

ʬʠʛʫʨʘʤʠ ʣʦʛʠʢʠ. ʌʠʛʫʨʳ ʵʪʠ ʠʤʝʶʪ ʧʨʦʯʥʦʩʪʴ ʧʨʝʜʨʘʩʩʫʜʢʘ, ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ 

ʠʤʝʥʥʦ (ʠ ʪʦʣʴʢʦ) ʚ ʩʠʣʫ ʵʪʦʛʦ ʤʠʣʣʠʘʨʜʥʦʛʦ ʧʦʚʪʦʨʝʥʠʷè
 5
 . ʆʪʩʶʜʘ ʤʳ ʚʧʨʘʚʝ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʳ ʩʠʣʣʦʛʠʟʤʘ, ʥʦ ʠ ʣʶʙʳʝ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʩʝʨʴʝʟʥʳʝ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʘʪʝʛʦʨʠʠ, ʧʦʥʷʪʠʷ ʟʘʢʨʝʧʣʷʣʠʩʴ ʚ ʛʦʣʦʚʝ ʯʝʣʦʚʝʢʘ ʦʜʠʥʘʢʦʚʳʤ 

ʦʙʨʘʟʦʤ ð ʯʝʨʝʟ ʤʥʦʛʦʢʨʘʪʥʳʝ ʦʪʨʘʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʠ ʤʥʦʛʦʢʨʘʪʥʫʶ 

ʧʨʦʚʝʨʢʫ ʠʩʪʠʥʥʦʩʪʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʙʨʘʟʦʚ çʢʦʣʣʝʢʪʠʚʥʳʤ ʨʝʘʣʴʥʳʤ ʦʧʳʪʦʤ ʠ 

ʥʘʙʣʶʜʝʥʠʝʤè.  

  ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʠʜʥʦ, ʯʪʦ ʢʦ ʚʨʝʤʝʥʠ ʇʠʬʘʛʦʨʘ ʠ ʧʠʬʘʛʦʨʝʡʮʝʚ ʧʦʥʷʪʠʝ ʩʠʤʤʝʪʨʠʠ 

ʙʳʣʦ ʦʬʦʨʤʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ. ʅʝ ʫʜʠʚʠʪʝʣʴʥʦ ʧʦʵʪʦʤʫ, ʯʪʦ ʫʞʝ ʚ ʪʦ ʚʨʝʤʷ ʦʥʠ 

ʩʤʦʛʣʠ ʧʦʜʚʝʨʛʥʫʪʴ ʝʛʦ ʩʝʨʴʝʟʥʦʤʫ ʨʘʟʚʝʨʥʫʪʦʤʫ ʘʥʘʣʠʟʫ ʠ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʥʝʧʨʝʭʦʜʷʱʝʛʦ ʟʥʘʯʝʥʠʷ. ʆʪʤʝʪʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ.  

ʇʝʨʚʦʝ. ʉʣʦʚʦ ůɘɛɛŮŰɟɘŬ ʚʳʨʘʞʘʣʦ ʫ ʥʠʭ ʦʜʥʦʨʦʜʥʦʝ, ʩʦʨʘʟʤʝʨʥʦʝ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ, ʛʘʨʤʦʥʠʯʥʦʝ ʚ ʦʙʲʝʢʪʝ, ʧʦʥʠʤʘʣʦʩʴ ʢʘʢ çʪʦʪ ʩʧʦʩʦʙ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʤʥʦʛʠʭ ʯʘʩʪʝʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʥʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʮʝʣʦʝè 
6

.
 . 

  ɺʪʦʨʦʝ. ʇʠʬʘʛʦʨʝʡʮʳ ʚʳʜʝʣʠʣʠ 10 ʧʘʨ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʩʨʝʜʠ ʥʠʭ ʧʨʘʚʦʝ (D) 

ʠ ʣʝʚʦʝ (L).  

  ʊʨʝʪʴʝ. çɹʦʛ, ð  ʫʯʠʣʠ ʧʠʬʘʛʦʨʝʡʮʳ, ð  ʧʦʣʦʞʠʣ ʯʠʩʣʘ ʚ ʦʩʥʦʚʫ ʤʠʨʦʚʦʛʦ 

ʧʦʨʷʜʢʘ. ɹʦʛ ð ʵʪʦ ʝʜʠʥʩʪʚʦ, ʘ ʤʠʨ ð ʤʥʦʞʝʩʪʚʦ ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. ʊʦ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʢ ʝʜʠʥʩʪʚʫ ʠ ʩʦʟʜʘʝʪ ʚʩʝ ʚ ʢʦʩʤʦʩʝ, ʝʩʪʴ ʛʘʨʤʦʥʠʷ. 

                                                                                                                                                             
ʄʘʨʪʠʣʴʝ ð ʷʨʳʤ ʘʥʪʠʢʣʝʨʠʢʘʣʦʤ, ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʠʥʞʝʥʝʨʦʤ-ʛʝʦʣʦʛʦʤ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʠʨʝʢʪʦʨʦʤ ʦʪʜʝʣʘ 

ʜʦʠʩʪʦʨʠʯʝʩʢʠʭ ʜʨʝʚʥʦʩʪʝʡ ʚ ʉʝʥ-ɾʝʨʤʝʥʩʢʦʤ ʤʫʟʝʝ. 
4
 ɺ. ʀ. ɺʝʨʥʘ ʜʩʢʠʡ. ʍʠʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ ʠ ʝʝ ʦʢʨʫʞʝʥʠʷ. ʄ., 1965, ʩʪʨ. 176ð177.  

ɿʜʝʩʴ ʞʝ ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ ʩʩʳʣʘʝʪʩʷ ʥʘ ʨʘʙʦʪʳ: 1ʝʩʔʘ1. ʈʫʨ1ʘʦʛʦʟ ʘʝ ɽʝiʦʧ, 1915, 46, 50; ā. ɽ.ʝʦʧʧʘ. IôʘʛI ʝʧ 

ʉiʛʝʩʝ. ʈʘʛiʟ, 1924, ʨ. 279.  
5
 ɺ. ʀ. ʃʝʥʠʥ. ʇʦʣʠ. ʩʦʙʨ. ʩʦʯ., ʪ. 29. ʩʪʨ. 198. 

6
 ʉʤ. ɺ. ʉ. ɻʦʪʪ, ɸ. ʌ. ʇʝʨʝʪʫʨʠʥ. ʉʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ ʢʘʢ ʢʘʪʝʛʦʨʠʠ ʧʦʟʥʘʥʠʷ. ð çʉʠʤʤʝʪʨʠʷ, 

ʠʥʚʘʨʠʘʥʪʢʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ. ʌʠʣʦʩʦʬʩʢʠʝ ʦʯʝʨʢʠ. ʄ., .1967, ʩʪʨ. 7;  ʩʤ. ʪʘʢʞʝ: ɻ. ɺʝʡʣʴ. ʉʠʤʤʝʪʨʠʷ. ʄ., 

1968, ʩʪʨ. 35.  
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ɻʘʨʤʦʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʞʝʩʪʚʝʥʥʦʡ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʯʠʩʣʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ... ɹʣʘʞʝʥʩʪʚʦ 

ʝʩʪʴ ʟʥʘʥʠʝ ʩʦʚʝʨʰʝʥʩʪʚʘ ʯʠʩʝʣ ʜʫʰʠè 
7
. 

ʏʝʪʚʝʨʪʦʝ. ʉʦʛʣʘʩʥʦ ɸʨʠʩʪʦʪʝʣʶ, ʛʣʘʚʥʦʝ ʫ ʧʠʬʘʛʦʨʝʡʮʝʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʯʠʩʣʦ ʝʩʪʴ ʩʫʱʥʦʩʪʴ ʚʩʝʭ ʚʝʱʝʡ, ʠ ʦʨʛʘʥʠʟʘʮʠʷ ɺʩʝʣʝʥʥʦʡ ʚ ʝʝ ʦʧʨʝʜʝʣʝʥʠʷʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʦʙʱʝ ʛʘʨʤʦʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʯʠʩʝʣ ʠ ʠʭ ʦʪʥʦʰʝʥʠʡ 
8
.   

  ʅʝʣʴʟʷ ʥʝ ʧʦʨʘʟʠʪʴʩʷ ʫʜʠʚʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʝ ʠ ʩʤʝʣʦʩʪʠ ʵʪʠʭ ʫʪʚʝʨʞʜʝʥʠʡ.  

ʅʘʯʥʝʤ ʩ ʧʝʨʚʦʛʦ. ʆ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʚʝʨʥʦ ʧʠʬʘʛʦʨʝʡʮʳ ʧʦʥʠʤʘʣʠ ʩʠʤʤʝʪʨʠʶ, ʤʦʞʥʦ 

ʩʫʜʠʪʴ ʭʦʪʷ ʙʳ ʧʦ ʪʦʤʫ, ʯʪʦ ʠʤʠ ʩʭʚʘʯʝʥʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʘʞʥʳʝ ʩʪʦʨʦʥʳ ʩʠʤʤʝʪʨʠʠ, ʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʘʚʝʥʩʪʚʦ, ʦʜʥʦʦʙʨʘʟʠʝ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ: ʦʜʥʦʦʙʨʘʟʥʦ (ʚ ʩʤʳʩʣʝ 

ʧʦʜʯʠʥʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ)  ʨʘʩʧʦʣʘʛʘʷ ʨʘʚʥʳʝ ʯʘʩʪʠ, 

ʥʘʧʨʠʤʝʨ 4 ʨʘʚʥʦʙʝʜʨʝʥʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʠʤʤʝʪʨʠʯʥʫʶ ʬʠʛʫʨʫ, 

ʩʢʘʞʝʤ ʢʚʘʜʨʘʪ. ɽʩʣʠ ʞʝ ʥʘʨʫʰʠʪʴ ʧʨʠʥʷʪʳʡ ʟʘʢʦʥ ʦʜʥʦʦʙʨʘʟʠʷ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʨʘʚʥʦʙʝʜʨʝʥʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʪʦ ʤʳ ʧʦʣʫʯʠʤ ʫʞʝ ʤʝʥʝʝ ʩʠʤʤʝʪʨʠʯʥʫʶ, ʚ ʧʨʝʜʝʣʝ 

ʘʩʠʤʤʝʪʨʠʯʥʫʶ ʬʠʛʫʨʫ. ʀʤʝʥʥʦ ʠʩʭʦʜʷ ʠʟ ʧʦʥʷʪʠʡ ʦʜʥʦʦʙʨʘʟʠʝè, çʨʘʚʝʥʩʪʚʦè, çʯʘʩʪʴè, 

ɸ. ɺ. ʐʫʙʥʠʢʦʚ ʧʦʜʚʦʜʠʪ ʯʠʪʘʪʝʣʷ ʢ ʧʝʨʚʦʤʫ ʧʦʥʠʤʘʥʠʶ ʩʠʤʤʝʪʨʠʠ, ʥʦ ʧʦʢʘ ʥʝ ʜʘʝʪ ʝʝ 

ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 
9
.  

  ɺʘʞʥʦʩʪʴ ʚʪʦʨʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʚʦʷʢʘʷ. ɺʦ-ʧʝʨʚʳʭ, ʧʦʥʷʪʠʷ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʚ 

ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ ʠʤʝʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ: ʘ) ʧʦʣʴʟʫʷʩʴ D ʠ L ʘʩʠʤʤʝʪʨʠʯʥʳʤʠ 

ʦʙʨʘʟʮʦʚʳʤʠ ʬʠʛʫʨʘʤʠ, ʥʘʧʨʠʤʝʨ ʟʘʧʷʪʳʤʠ, ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ, 

ʪʝʪʨʘʵʜʨʘʤʠ, ʠ çʨʘʟʤʥʦʞʘʷè ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʤʤʝʪʨʠʠ, ʤʦʞʥʦ 

ʧʦʩʪʨʦʠʪʴ ʪʝʦʨʠʶ ʩʠʤʤʝʪʨʠʠ ʣʶʙʦʛʦ ʠʟʤʝʨʝʥʠʷ. ʉʘʤʘ ʞʝ ʪʝʦʨʠʷ ʩʠʤʤʝʪʨʠʠ ʩ ʵʪʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʝʪ ʢʘʢ ʫʯʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ð  D ʠ L;  ʙ) ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ D ʠ L ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʠʚʝʣʦ ʢ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ð  ʢ ʧʨʦʙʣʝʤʝ ʧʨʘʚʠʟʥʳ ʠ 

ʣʝʚʠʟʥʳ (ʧʦʜʨʦʙʥʝʝ ʦʙ ʵʪʦʤ ʩʤ. ʚ ʛʣʘʚʝ 6). ɺʦ-ʚʪʦʨʳʭ, ʯʝʨʝʟ ʥʝʛʦ ʚʦʰʣʠ ʟʥʘʯʠʤʳʝ ʜʣʷ 

ʬʠʣʦʩʦʬʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ð  ʧʨʘʚʦʝ ʠ ʣʝʚʦʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʩʝʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʠʤʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʣʠʙʦ D, ʣʠʙʦ 

D, ʣʠʙʦ DL 
10

.  

  ʊʝʧʝʨʴ ʤʳ ʩ ʮʝʣʴʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʦʨʦʥʘʭ ʫʯʝʥʠʷ 

ʧʥʬʘʛʦʨʝʡʮʝʚ ʦʪʙʨʦʩʠʤ ʢʘʢ ʥʝʚʝʨʥʦʝ ʠʟ ʠʭ ʫʯʝʥʠʷ ʤʠʩʪʠʢʫ, ʙʦʛʘ, ʪʝʥʜʝʥʮʠʶ ʢ 

ʦʪʦʞʜʝʩʪʚʣʝʥʠʶ ʚʝʱʝʡ ʩ ʯʠʩʣʦʤ, ʪʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʱʘʤ ʧʨʠʩʫʱʘ ʥʝ ʪʦʣʴʢʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʯʠʩʣʦʚʦʡ ʧʨʠʨʦʜʳ) ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ; 

ʟʘʤʝʥʠʤ ʚ ʵʪʦʤ ʫʯʝʥʠʠ ʩʣʦʚʦ çʛʘʨʤʦʥʠʷè ʩʣʦʚʦʤ çʩʠʤʤʝʪʨʠʷè
11  ʠ ʟʘʪʝʤ ʩʥʦʚʘ ʧʨʦʯʠʪʘʝʤ 

ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʊʦʛʜʘ ʥʝʣʴʟʷ ʙʫʜʝʪ ʥʝ ʦʪʤʝʪʠʪʴ ʠʭ:  

 ɼʠʘʣʝʢʪʠʯʥʦʩʪʴ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʴ: çʤʠʨ ð ʤʥʦʞʝʩʪʚʦ ʠ ʩʦʩʪʦʠʪ ʠʟ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡè; çʪʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʢ ʝʜʠʥʩʪʚʫ ʠ ʩʦʟʜʘʝʪ ʚʩʝ ʚ 

ʢʦʩʤʦʩʝè, ʝʩʪʴ ʩʠʤʤʝʪʨʠʷ; ʩʠʤʤʝʪʨʠʷ çʟʘʢʣʶʯʘʝʪʩʷ ʚ ʯʠʩʣʦʚʳʭ (ʘ ʤʳ ʩʢʘʟʘʣʠ ʙʳ ð ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ. ð ʖ. ʋ.) ʦʪʥʦʰʝʥʠʷʭè. ʉʝʡʯʘʩ ʩʦʟʜʘʥʦ ʥʝʩʢʦʣʴʢʦ ʪʝʦʨʠʡ ʩʠʤʤʝʪʨʠʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. ʆʜʥʘ ʠʟ ʥʠʭ, ʍʝʝʰʘðʐʫʙʥʠʢʦʚʘ, ʪʘʢ ʠ ʥʘʟʳʚʘʝʪʩʷ ð çʪʝʦʨʠʷ 

 ɻʣʫʙʠʥʫ: çʯʠʩʣʦ ʝʩʪʴ ʩʫʱʥʦʩʪʴ ʚʩʝʭ ʚʝʱʝʡ, ʠ ʦʨʛʘʥʠʟʘʮʠʷ ɺʩʝʣʝʥʥʦʡ ʚ ʝʝ 

                                                 
7
 ʉʤ. ɹ. ʃ. ɺʘʥ ʜʝʨ ɺʝʨʜʝʥ. ʇʨʦʙʫʞʜʘʶʱʘʷʩʷ ʥʘʫʢʘ. ʄ., 1959, ʩʪʨ. 129.  

8
 çɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ð ʧʠʩʘʣ ɸʨʠʩʪʦʪʝʣʴ, ð ʫ ʥʠʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʯʠʩʣʦ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʥʘʯʘʣʦ ʠ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʪʝʨʠʠ ʜʣʷ ʚʝʱʝʡ ʠ ʚ ʢʘʯʝʩʪʚʝ (ʚʳʨʘʞʝʥʠʷ ʜʣʷ) ʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʩʚʦʡʩʪʚ, ʘ ʵʣʝʤʝʥʪʘʤʠ ʯʠʩʣʘ ʦʥʠ ʩʯʠʪʘʶʪ 

ʯʝʪ ʠ ʥʝʯʝʪ, ʠʟ ʢʦʠʭ ʧʝʨʚʳʡ ʷʚʣʷʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʘ ʚʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʥʳʤ; ʝʜʠʥʦʝ ʩʦʩʪʦʠʪ ʫ ʥʠʭ ʠʟ ʪʦʛʦ 

ʠ ʜʨʫʛʦʛʦ, ð ʦʥʦ ʷʚʣʷʝʪʩʷ ʠ ʯʝʪʥʳʤ ʠ ʥʝʯʝʪʥʳʤ, ʯʠʩʣʦ (ʦʙʨʘʟʫʝʪʩʷ) ʠʟ ʝʜʠʥʦʛʦ, ʘ (ʨʘʟʣʠʯʥʳʝ) ʯʠʩʣʘ, ʢʘʢ 

ʙʳʣʦ ʩʢʘʟʘʥʦ, ʵʪʦ ʚʩʷ ɺʩʝʣʝʥʥʘʷ (ʄʝʪʘʬʠʟʠʢʘ. ʄ., 1934, ʢʥ. 1, ʛʣ. 5, ʩʪʨ. 27). 

 
9
 ʉʤ. ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʉʠʤʤʝʪʨʠʷ, ʩʪʨ. 5ð11. 

10
 ʇʦʜʨʦʙʥʝʝ ʩʤ. ʦʙ ʵʪʦʤ: ʖ. ɸ. ʋʨʤʘʥʮʝʥ, ʖ. ʇ. ʊʨʫʩʦʚ. ʆ ʩʧʝʮʠʬʠʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠ 

ʦʪʥʦʰʝʥʠʡ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ. ð çɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠè, 1958, ˉ 6; ʖ. ɸ. ʋʨʤʘʥʮʝʥ. ʆ ʬʠʣʦʩʦʬʩʢʦʤ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʤ ʟʥʘʯʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʷʚʣʝʥʠʡ ʧʨʘʚʠʟʥʳ ʠ ʣʝʚʠʟʥʳ. ð çʆ ʩʫʱʥʦʩʪʠ ʞʠʟʥʠè. ʄ., 

1964.  
11

 ɼʨʝʚʥʝʛʨʝʯʝʩʢʦʝ ʧʦʥʷʪʠʝ çʛʘʨʤʦʥʠʷè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʦʤʫ çʩʠʤʤʝʪʨʠʷè. 
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ʦʧʨʝʜʝʣʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʦʙʱʝ ʩʠʤʤʝʪʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʯʠʩʝʣ ʠ ʠʭ 

ʦʪʥʦʰʝʥʠʡè. ʕʪʦʪ ʚʳʚʦʜ ʧʠʬʘʛʦʨʝʡʮʝʚ, ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʥʥʳʡ ʚ ʩʚʦʝ ʚʨʝʤʷ 

ɸʨʠʩʪʦʪʝʣʝʤ, ʩʣʝʜʦʚʘʣ ʠʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʤʠ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʨʘʞʝʥʳ ʯʠʩʣʘʤʠ. ʉʝʡʯʘʩ, ʢʦʛʜʘ ʤʘʪʝʤʘʪʠʢʫ ʩʦʟʥʘʪʝʣʴʥʦ ʠ ʥʝ ʙʝʟ ʪʨʫʜʥʦʩʪʝʡ ʚʥʝʜʨʷʶʪ 

ð ʚʩʣʝʜʩʪʚʠʝ ʚʥʫʪʨʝʥʥʝʡ ʣʦʛʠʢʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ð ʚ ʩʘʤʳʝ 

ʨʘʟʣʠʯʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʛʦʚʦʨʠʪʴ ʦ ʢʦʣʦʩʩʘʣʴʥʦʡ ʚʘʞʥʦʩʪʠ 

ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʧʦʟʥʘʥʠʷ ʤʘʪʝʨʠʠ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. ʆʜʥʘʢʦ ʚʦʪ ʧʘʨʘʜʦʢʩ: ʪʦ, ʯʪʦ ʙʳʣʦ 

ʜʚʝ ʩ ʧʦʣʦʚʠʥʦʡ ʪʳʩʷʯʠ ʣʝʪ ʥʘʟʘʜ ʷʩʥʦ ʫʞʝ ʧʠʬʘʛʦʨʝʡʮʘʤ, ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʦʪʚʝʨʛʘʣʦʩʴ 

ʥʝʢʦʪʦʨʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʙʠʦʣʦʛʠʠ! ʂ ʩʦʞʘʣʝʥʠʶ, ʦʪʜʝʣʴʥʳʝ ʫʯʝʥʳʝ ʥʝ ʧʨʠʥʠʤʘʶʪ 

ʵʪʦ ʠ ʧʦ ʩʝʡ ʜʝʥʴ.  

ʀʥʦʛʜʘ ʧʦʜʦʙʥʳʡ ʥʠʛʠʣʠʟʤ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʦʥʢʦ. ʆʪʜʝʣʴʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ð 

ʬʠʣʦʩʦʬʳ ʠ ʥʝʬʠʣʦʩʦʬʳ, ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʚʝʨʛʘʷ ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʚʝʱʝʡ ʩ ʯʠʩʣʦʤ, ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʥʝ ʜʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʄʝʞʜʫ ʪʝʤ ʯʠʩʣʘ ʚʳʩʪʫʧʘʶʪ ʥʘ 

ʩʘʤʳʭ çʛʦʨʷʯʠʭè ʪʦʯʢʘʭ ʥʘʫʢʠ: ʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʘʥʝʪ ʚ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʝ, ʪʦ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʩʫʱʥʦʩʪʠ ʢʦʜʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʪʦ ʧʨʠ ʚʳʚʦʜʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʥʚʘʨʠʘʥʪʦʚ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ, ʪʦ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʤʫʟʳʢʘʣʴʥʦʛʦ ʨʷʜʘ ʠ ʨʷʜʘ ʄʝʥʜʝʣʝʝʚʘ 
12
. ɹʝʩʢʦʥʝʯʥʦ 

ʤʥʦʛʦʦʙʨʘʟʥʳʡ ʤʠʨ ʯʠʩʝʣ ʚʳʨʘʞʘʝʪ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦʦʙʨʘʟʥʦʛʦ 

ʤʠʨʘ ʚʝʱʝʡ ʠ ʠʜʝʡ. ʅʦ ʢʘʢʠʝ ʠʤʝʥʥʦ? ʀ ʧʦʯʝʤʫ ʦʯʝʥʴ ʯʘʩʪʦ ʯʠʩʣʘ ʩʠʛʥʘʣʠʟʠʨʫʶʪ ʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʪʦʨʦʥʘʭ ʙʳʪʠʷ? ɹʝʟʫʩʣʦʚʥʦ, ʇʠʬʘʛʦʨ ʙʳʣ ʥʝ ʧʨʘʚ, ʢʦʛʜʘ ʦʪʦʞʜʝʩʪʚʣʷʣ 

ʤʠʨ ʚʝʱʝʡ ʩ ʤʠʨʦʤ ʯʠʩʝʣ, ʦʜʥʘʢʦ ʦʥ ʩʫʤʝʣ ʥʘʱʫʧʘʪʴ ʚ ʤʠʨʝ ʚʝʱʝʡ ʤʠʨ ʯʠʩʝʣ, ʪ. ʝ. ʥʝʯʪʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʦ ʩʠʭ ʧʦʨ! ð ʟʘʛʘʜʦʯʥʦʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʩʪʘʥʦʚʷʪʩʷ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʳʤʠ ʜʠʘʣʝʢʪʠʢʦ-ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʇʠʬʘʛʦʨʦʤ, ð ʧʨʠʨʦʜʳ ʯʠʩʝʣ ʠ ʚʠʜʘ, ʩʧʦʩʦʙʦʚ 

ʩʚʷʟʝʡ ʤʠʨʘ ʯʠʩʝʣ ʩ ʤʠʨʦʤ ʚʝʱʝʡ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʥʘʩʪʨʦʡ ʧʠʬʘʛʦʨʝʡʮʝʚ ʧʨʠʚʝʣ ʠʭ ʢ ʪʱʘʪʝʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʯʠʩʣʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʕʪʦ ʧʦʥʷʪʥʦ. ʆʜʥʘʢʦ ʧʦʨʦʡ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʦʜʠʣʠ ʠʭ ʢ 

ʤʠʩʪʠʢʝ, çʩʚʷʱʝʥʥʳʤè ʯʠʩʣʘʤ ʠ ʢ ʯʨʝʟʤʝʨʥʳʤ ʧʨʝʫʚʝʣʠʯʝʥʠʷʤ ʚʨʦʜʝ çʚʩʝ ʝʩʪʴ ʯʠʩʣʦè ʠ 

ʪ. ʧ. ʊʘʢ, ʥʝʯʝʪʥʳʝ, ʥʘʯʠʥʘʷ ʝ ʪʨʦʡʢʠ, ʠ ʯʝʪʥʳʝ, ʥʘʯʠʥʘʷ ʩ ʜʚʦʡʢʠ, ʯʠʩʣʘ ʦʥʠ ʩʯʠʪʘʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʫʞʩʢʠʤʠ ʠ ʞʝʥʩʢʠʤʠ. ʏʠʩʣʦ 5, ʷʚʣʷʶʱʝʝʩʷ ʩʫʤʤʦʡ ʧʝʨʚʦʛʦ ʞʝʥʩʢʦʛʦ 

(2) ʠ ʧʝʨʚʦʛʦ ʤʫʞʩʢʦʛʦ (3) ʯʠʩʝʣ, ʩʯʠʪʘʣʦʩʴ ʧʦʵʪʦʤʫ ʠʤʠ ʩʠʤʚʦʣʦʤ ʙʨʘʢʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʥʦ ʚʦʧʣʦʱʘʣʦ ʚ ʩʝʙʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ ʘʩʠʤʤʝʪʨʠʯʝʩʢʦʝ (5=2+3), ʪʘʢ ʠ ʩʠʤʤʝʪʨʠʯʝʩʢʦʝ 

ʥʘʯʘʣʦ, ʧʦʩʢʦʣʴʢʫ ʪʘ ʞʝ ʧʷʪʝʨʢʘ ʨʘʚʥʘ 2+ 1+2. ʇʷʪʝʨʢʘ ʞʝ ʣʝʞʘʣʘ ʚ ʦʩʥʦʚʝ ʧʝʥʪʘʛʨʘʤʤʳ 

ð ʧʷʪʠʢʦʥʝʯʥʦʡ ʟʚʝʟʜʳ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʦʧʣʦʱʘʣʘ ʚ ʩʝʙʝ ʜʝʣʝʥʠʝ ʦʪʨʝʟʢʘ ʚ 

ʩʨʝʜʥʝʤ ʠ ʢʨʘʡʥʝʤ ʦʪʥʦʰʝʥʠʷʭ ð ʟʦʣʦʪʫʶ ʧʨʦʧʦʨʮʠʶ (ʦʙ ʵʪʦʤ ʨʝʯʴ ʙʫʜʝʪ ʥʠʞʝ). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʧʠʬʘʛʦʨʝʡʮʝʚ ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ ʩʯʠʪʘʣʘʩʴ ʟʥʘʢʦʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ 

ʧʠʬʘʛʦʨʝʡʩʢʦʤʫ ʩʦʶʟʫ. ʆʥʘ ʙʳʣʘ ʩʠʤʚʦʣʦʤ çʵʚʬʦʨʠʠè, ʠʣʠ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ. 

ʉʠʤʚʦʣʘʤʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʨʘʚʝʥʩʪʚʘ ʫ ʧʠʬʘʛʦʨʝʡʮʝʚ ʙʳʣʠ çʢʚʘʜʨʘʪʥʳʝè ʯʠʩʣʘ: ʯʠʩʣʦ, 

ʫʤʥʦʞʝʥʥʦʝ ʥʘ ʨʘʚʥʦʝ ʩʝʙʝ.  

  ʏʠʩʣʦ 6 ʦʣʠʮʝʪʚʦʨʷʣʦ ʩʦʚʝʨʰʝʥʩʪʚʦ, ʠʙʦ ʦʥʦ ʨʘʚʥʦ ʩʫʤʤʝ ʚʩʝʭ ʝʛʦ ʜʝʣʠʪʝʣʝʡ: 

6=1+2+3. ʏʠʩʣʦ 28 ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʪʘʢʞʝ ʩʯʠʪʘʣʠʩʴ ʩʦʚʝʨʰʝʥʥʳʤʠ:  

28=1+2+4+7+ 14. ʇʠʬʘʛʦʨʝʡʮʳ ʫʯʠʣʠ ʠ ʦ çʜʨʫʞʝʩʪʚʝʥʥʳʭè ʧʘʨʘʭ ʯʠʩʝʣ ʪʠʧʘ 220 ʚ 284: ʫ 

ʪʘʢʠʭ ʯʠʩʝʣ ʩʫʤʤʘ ʜʝʣʠʪʝʣʝʡ ʧʝʨʚʦʛʦ ʨʘʚʥʘ ʚʪʦʨʦʤʫ ʯʠʩʣʫ, ʘ ʩʫʤʤʘ ʜʝʣʠʪʝʣʝʡ ʚʪʦʨʦʛʦ ð 

ʧʝʨʚʦʤʫ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʝʣʠʪʝʣʠ 220 ʩʫʪʴ 1, 2, 4, 5, 10, 11, 20, 22, 44, 55, 110, ʘ ʜʝʣʠʪʝʣʠ 

284 ʩʫʪʴ 1, 2, 4, 71, 142; 220=1+2+4+71+142, 284=1+2+4+5+10+11+20+22+44+55+110. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʘʨʘʙʩʢʠʡ ʫʯʝʥʳʡ ʊʘʙʠʪ-ʠʙʥ-ʂʫʨʨʘ ʜʘʣ ʦʙʱʠʝ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨ ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ.   
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 ʀʥʪʝʨʝʩʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʵʪʦʤ ʧʣʘʥʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʘʙʦʪʘʭ: çʉʠʤʤʝʪʨʠʷ ʚ ʧʨʠʨʦʜʝè. ʄ., 1971; ɸ. ɻ. 

ɺʦʣʦʭʦʥʩʢʠʡ. ʆ ʬʦʨʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʜʘ. ð çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʮʠʪʦʣʦʛʠʠ ʠ 

ʛʝʥʝʪʠʢʠè ˉ 6. ʅʦʚʦʩʠʙʠʨʩʢ, 1971; ʈ. ʌʝʡʥʤʘʥ. ʍʘʨʘʢʪʝʨ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. ʄ., 1968; ʄ. ɸ. ʄʘʨʫʪʘʝʚ. ʆ 

ʛʘʨʤʦʥʠʠ ʢʘʢ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʄ., 1972. 
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  ʉʠʤʚʦʣʦʤ ʛʘʨʤʦʥʠʠ ʙʳʣʦ ʯʠʩʣʦ 10: ʷʚʣʷʷʩʴ ʥʦʚʦʡ ʩʯʝʪʥʦʡ ʝʜʠʥʠʮʝʡ, ʜʝʩʷʪʢʘ 

ʛʘʨʤʦʥʠʯʝʩʢʠ ʩʚʷʟʳʚʘʣʘ ʧʦʩʣʝʜʫʶʱʠʝ ʯʠʩʣʘ ʩ ʧʨʝʜʳʜʫʱʠʤʠ. ʉʚʷʱʝʥʥʳʤʠ ʩʯʠʪʘʣʠʩʴ 

ʯʠʩʣʘ 4 ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ 36. ʏʝʪʚʝʨʢʘ çʪʘʡʥʦè ʩʦʜʝʨʞʘʣʘ ʚ ʩʝʙʝ ʜʝʩʷʪʢʫ, ʠʙʦ ʙʫʜʫʯʠ 

ʩʣʦʞʝʥʘ ʩ ʤʝʥʴʰʠʤʠ ʯʠʩʣʘʤʠ 1, 2, 3 ʜʘʚʘʣʘ 10. ʏʠʩʣʦ 36 ʨʘʚʥʦ ʩʫʤʤʝ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ 

ʯʝʪʥʳʭ ʠ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʥʝʯʝʪʥʳʭ: 36=2+4+6+8+1+3+5+7. ʂʣʷʪʚʘ ʵʪʠʤ ʯʠʩʣʦʤ ʫ 

ʧʠʬʘʛʦʨʝʡʮʝʚ ʩʯʠʪʘʣʘʩʴ ʩʘʤʦʡ ʩʪʨʘʰʥʦʡ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʫʚʝʣʠʯʝʥʠʷ, ʤʠʩʪʠʮʠʟʤ, ʠʜʝʠ ʧʠʬʘʛʦʨʝʡʮʝʚ ʦ ʚʘʞʥʦʩʪʠ ʧʨʠʨʦʜʳ 

ʯʠʩʝʣ ʩʘʤʠʭ ʧʦ ʩʝʙʝ, ʦʙ ʠʭ ʟʥʘʯʝʥʠʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʚʝʱʝʡ ʠ ʟʘʢʦʥʦʚ, ʠʤʠ 

ʫʧʨʘʚʣʷʶʱʠʭ, ʧʦʟʚʦʣʠʣʠ ʠʤ ʧʦʣʫʯʠʪʴ ʠ ʨʷʜ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʧʨʝʭʦʜʷʱʝʛʦ ʟʥʘʯʝʥʠʷ. 

ʇʦʤʠʤʦ ʥʘʯʘʣ ʪʝʦʨʠʠ ʯʠʩʝʣ ʜʦʩʪʘʪʦʯʥʦ ʚ ʵʪʦʡ ʩʚʷʟʠ ʥʘʟʚʘʪʴ ʟʥʘʤʝʥʠʪʫʶ ʪʝʦʨʝʤʫ 

ʇʠʬʘʛʦʨʘ ʵʪʦʪ ʜʨʝʚʥʠʡ ʵʢʚʠʚʘʣʝʥʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʄʠʥʢʦʚʩʢʦʛʦ ð ʠʥʚʘʨʠʘʥʪʘ ʣʦʨʝʥʮʝʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; ʫʯʝʥʠʝ ʦ ʤʫʟʳʢʘʣʴʥʦʡ 

ʛʘʨʤʦʥʠʠ ʠ, ʥʘʢʦʥʝʮ, ʫʯʝʥʠʝ ʦ ʟʦʣʦʪʦʤ ʩʝʯʝʥʠʠ.  

 

Ä 2.  ʀʉʊʆʈʀʗ ʀ ɿʅɸʏɽʅʀɽ ʇʀʌɸɻʆʈɽʁʉʂʆɻʆ ʋʏɽʅʀʗ   

ʆ ɿʆʃʆʊʆʄ ʉɽʏɽʅʀʀ 

  ʇʠʬʘʛʦʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪʨʝʟʦʢ ʝʜʠʥʠʯʥʦʡ ʜʣʠʥʳ ɸɺ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ 

ʪʘʢ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ (ɸʉ =ʭ) ʢ ʤʝʥʴʰʝʡ (ʉɺ = 1ð ʭ) ʙʫʜʝʪ ʨʘʚʥʷʪʴʩʷ 

ʦʪʥʦʰʝʥʠʶ ʚʩʝʛʦ ʦʪʨʝʟʢʘ (ɸɺ = 1) ʢ ʙʦʣʴʰʝʡ ʯʘʩʪʠ (ɸʉ):  , ʪ. ʝ.  

. ʆʪʩʶʜʘ ʭ2
= 1ð ʭ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʢʦʨʥʝʤ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʷʚʣʷʝʪʩʷ  , 

ʪʘʢ ʯʪʦ ʦʪʥʦʰʝʥʠʷ ʚ ʧʨʠʚʝʜʝʥʥʦʡ ʧʨʦʧʦʨʮʠʠ ʨʘʚʥʳ:  

 = ʌ = 1,618033989... ʢʘʞʜʦʝ. ʊʘʢʦʝ ʜʝʣʝʥʠʝ (ʪʦʯʢʦʡ ʉ) ʇʠʬʘʛʦʨ 

ʥʘʟʳʚʘʣ ʟʦʣʦʪʳʤ ʜʝʣʝʥʠʝʤ, ʠʣʠ ʟʦʣʦʪʦʡ ʧʨʦʧʦʨʮʠʝʡ, ʘ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ ð 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʩʝʡʯʘʩ ʪʝʨʤʠʥʦʤ ʟʦʣʦʪʦʝ ʩʝʯʝʥʠʝ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʫʯʝʥʠʝ ʦ ʟʦʣʦʪʦʤ 

ʩʝʯʝʥʠʠ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʵʩʪʝʪʠʢʝ, ʙʦʪʘʥʠʢʝ, ʪʝʭʥʠʢʝ 
13

. 

ɿʜʝʩʴ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʩʚʷʟʠ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ ʣʠʰʴ ʩ ʩʠʤʤʝʪʨʠʝʡ.  

ɽʱʝ ʇʠʬʘʛʦʨ ʠ ʧʠʬʘʛʦʨʝʡʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʦʣʦʪʦʝ ʩʝʯʝʥʠʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʥʝʢʦʪʦʨʳʭ ʠʟ ʧʷʪʠ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ð ʪʝʪʨʘʵʜʨʘ, ʢʫʙʘ, ʦʢʪʘʵʜʨʘ, 

ʜʦʜʝʢʘʵʜʨʘ, ʠʢʦʩʘʵʜʨʘ, ʦʙʣʘʜʘʶʱʠʭ ʩʦʚʝʨʰʝʥʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ʠ ʧʦʣʫʯʠʚʰʠʭ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʟʚʘʥʠʝ ʧʣʘʪʦʥʦʚʳʭ ʪʝʣ. ʇʦ ʠʤʝʥʠ ʞʝ ʇʣʘʪʦʥʘ ʦʥʠ ʙʳʣʠ ʥʘʟʚʘʥʳ ʧʦʪʦʤʫ, 

ʯʪʦ ɺ ʩʚʦʝʤ çʊʠʤʝʝè ʇʣʘʪʦʥ ʩʪʠʭʠʠ ʟʝʤʣʠ, ʦʛʥʷ, ʚʦʟʜʫʭʘ, ʚʦʜʳ, ɺʩʝʣʝʥʥʦʡ ʩʦʚʝʨʰʝʥʥʦ 

ʧʨʦʠʟʚʦʣʴʥʦ ʦʪʦʞʜʝʩʪʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʢʫʙʦʤ, ʪʝʪʨʘʵʜʨʦʤ, ʦʢʪʘʵʜʨʦʤ, ʠʢʦʩʘʵʜʨʦʤ, 

ʜʦʜʝʢʘʵʜʨʦʤ 
14

.  

  ɽʚʢʣʠʜ ʚ III ʚ. ʜʦ ʥ. ʵ. ʠʩʧʦʣʴʟʫʝʪ ʚʩʣʝʜ ʟʘ ʧʠʬʘʛʦʨʝʡʮʘʤʠ ʟʦʣʦʪʫʶ ʧʨʦʧʦʨʮʠʶ ʚ 

ʩʚʦʠʭ çʅʘʯʘʣʘʭè 
15

 ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʘʚʠʣʴʥʳʭ (ʟʦʣʦʪʳʭ) ʧʷʪʠʫʛʦʣʴʥʠʢʦʚ, ʜʠʘʛʦʥʘʣʠ 

ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ ʧʝʥʪʘʛʨʘʤʤʫ.  
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 ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʢʥʠʛʝ çʏʠʩʣʘ ʌʠʙʦʥʘʯʯʠè  (ʅʘʫʢʘ, 1964)  ʅ. ʀ. ɺʦʨʦʙʴʝʚʘ ʧʦʢʘʟʘʥʘ ʩʚʷʟʴ ʟʦʣʦʪʦʛʦ 

ʩʝʯʝʥʠʷ ʩ çʪʝʦʨʠʝʡ ʚʦʟʚʨʘʪʥʳʭ ʨʷʜʦʚ, ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʤʘʪʝʤʘʪʠʢʦʡ, ʪʝʦʨʠʝʡ ʯʠʩʝʣ, ʛʝʦʤʝʪʨʠʝʡ, ʪʝʦʨʠʝʡ 

ʧʦʠʩʢʦʚ; ʩʤ. ʪʘʢʞʝ: ʖ. ɸ. ʋʨʤʘʥʮʝʚ. ɿʦʣʦʪʦʝ ʩʝʯʝʥʠʝ. ð ʇʨʠʨʦʜʘ, 1968, ˉ 11.  
14

 ʉʤ. ʇʣʘʪʦʥ. ʉʦʯʠʥʝʥʠʷ, ʪ. 6. ʄ., 1879, ʩʪʨ. 432ð434. 
15

 ʉʤ. ɽʚʢʣʠʜ. ʅʘʯʘʣʘ. ʄ.ðʃ., 1948ð1950. 
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ɺ 1202 ʛ. ʚʳʰʣʦ ʚ ʩʚʝʪ ʩʦʯʠʥʝʥʠʝ çLiber abacciè (çʂʥʠʛʘ ʦʙ ʘʙʘʢʝè) 
16  
ʟʥʘʤʝʥʠʪʦʛʦ 

ʠʪʘʣʴʷʥʩʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ʃʝʦʥʘʨʜʦ ʠʟ ʇʠʟʳ, ʠʟʚʝʩʪʥʦʛʦ ʙʦʣʴʰʝ ʢʘʢ ʌʠʙʦʥʘʯʯʠ (Fibonacci 

ð ʩʦʢʨʘʱʝʥʥʦʝ ʦʪ filius Bonaccii ð ʩʳʥ ʜʦʙʨʦʜʫʰʥʦʛʦ). ɺ ʥʝʤ ʨʝʰʘʷ ʟʘʜʘʯʫ ʦ ʢʨʦʣʠʢʘʭ, 

ʧʦʣʫʯʘʝʪ ʩʣʝʜʫʶʱʫʶ ʟʘʤʝʯʘʪʝʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʠʩʝʣ: 0, 1, 1, 2, 3, 5, 8, 13, 21, 

34, 55, 89, 144, 233, 377... ʌʠʙʦʥʘʯʯʠ ʦʪʤʝʪʠʣ, ʯʪʦ ʦʪʢʨʳʪʘʷ ʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʠʩʝʣ 

ʧʨʠ j>2 ʟʘʜʘʝʪʩʷ ʬʦʨʤʫʣʦʡ fj = f jð1 + f jð2, ʛʜʝ fj  ð j-ʡ ʯʣʝʥ ʨʷʜʘ.  

ʀ. ʂʝʧʣʝʨ (1571ð1630) ʟʘʤʝʪʠʣ, ʯʪʦ fj /fj+1 Ÿ  1/ʌ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ j. ʏʝʨʝʟ 100 ʣʝʪ ʈ. 

ʉʠʤʧʩʦʥ (1687ð1768) ʩʪʨʦʛʦ ʜʦʢʘʟʘʣ, ʯʪʦ limfj+1/ fj = ʌ. ʃʠʰʴ ʚ 1843 ʛ., ʪ. ʝ. ʯʝʨʝʟ 641 ʛʦʜ 

ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʫʢʘʟʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʯʠʩʝʣ, ɾ. ɹʠʥʝ ʥʘʰʝʣ ʬʦʨʤʫʣʫ ʜʣʷ j-ʛʦ ʝʝ 

ʯʣʝʥʘ:  fj  Ā 

ɼʘʣʝʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʙʦʪʘʥʠʢʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʠʜʦʚ ʚʠʥʪʦʚʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʠʩʪʴʝʚ ʥʘ ʧʦʙʝʛʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʨʦʙʝʡ , , , , , , 

, , , ..., ʚʦ-ʧʝʨʚʳʭ, ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʯʠʩʝʣ ʨʷʜʘ ʌʠʙʦʥʘʯʯʠ; ʚʦ-ʚʪʦʨʳʭ, 

ʧʦʩʪʨʦʝʥʘ ʪʘʢ, ʯʪʦ ʯʠʩʣʠʪʝʣʴ ʠ ʟʥʘʤʝʥʘʪʝʣʴ ʣʶʙʦʡ ʜʨʦʙʠ ʨʷʜʘ, ʥʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʡ, ʨʘʚʥʳ 

ʩʫʤʤʝ ʯʠʩʣʠʪʝʣʝʡ ʠ ʟʥʘʤʝʥʘʪʝʣʝʡ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʜʨʦʙʝʡ; ʚ-ʪʨʝʪʴʠʭ, ʩʪʨʝʤʠʪʩʷ ʢ 

ʧʨʝʜʝʣʫ 0,38197é =  ʚ-ʯʝʪʚʝʨʪʳʭ, ʬʘʢʪʠʯʝʩʢʠ ʦʙʦʟʥʘʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʠʜʦʚ ʚʠʥʪʦʚʳʭ ʦʩʝʡ ʩʠʤʤʝʪʨʠʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʪʝʦʨʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʠʤʤʝʪʨʠʠ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʩʠʤʤʝʪʨʠʠ, ʙʝʩʢʦʥʝʯʥʳʭ ʬʠʛʫʨ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʠʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʘʷ ʚ 

ʙʦʪʘʥʠʢʝ ʞʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʫʞʝ ʩʧʠʨʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʤʷʥʦʢ ʚ ʛʦʣʦʚʢʘʭ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠʣʠ ʯʝʰʫʡ ʚ ʰʠʰʢʘʭ ʩʦʩʥʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʨʦʙʝʡ  

, , , , , , , , , , ,..., ʚʦ-ʧʝʨʚʳʭ, ʪʘʢʞʝ ʩʦʩʪʘʚʣʝʥʘ ʠʟ 

ʯʠʩʝʣ ʨʷʜʘ ʌʠʙʦʥʘʯʯʠ; ʚʦ-ʚʪʦʨʳʭ, ʧʦʩʪʨʦʝʥʘ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʡ ʨʷʜ,  

ʪʦʣʴʢʦ ʟʜʝʩʴ ʟʥʘʤʝʥʘʪʝʣʴ ʦʜʥʦʡ ʜʨʦʙʠ ʨʘʚʝʥ ʯʠʩʣʠʪʝʣʶ ʜʨʫʛʦʡ ʜʨʦʙʠ, ʩʣʝʜʫʶʱʝʡ ʟʘ ʥʝʶ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚ-ʪʨʝʪʴʠʭ, ʩʪʨʝʤʠʪʩʷ ʢ ʧʨʝʜʝʣʫ 0,61803 ... = fj /fj+1 = 1/ʌ= ʌ
-1
, ʧʨʠʯʝʤ 

0,61803= 1ð 0,38197 ʠ , ʪ. ʝ. ʟʦʣʦʪʦʤʫ ʩʝʯʝʥʠʶ ʝʜʠʥʠʯʥʦʛʦ ʦʪʨʝʟʢʘ; ʚ-

ʯʝʪʚʝʨʪʳʭ, ʬʘʢʪʠʯʝʩʢʠ ʦʙʦʟʥʘʯʘʝʪ ʪʘʢʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʠʜʦʚ ʚʠʥʪʦʚʳʭ ʦʩʝʡ 

ʩʠʤʤʝʪʨʠʠ. ʀʪʘʢ, ʤʳ ʩʥʦʚʘ ʧʨʠʰʣʠ ʢ ʩʠʤʤʝʪʨʠʠ. ʆʜʥʘʢʦ ʢ ʥʝʡ ʤʦʞʥʦ ʧʨʠʡʪʠ, ʠʩʧʦʣʴʟʫʷ 

ʟʦʣʦʪʦʝ ʩʝʯʝʥʠʝ, ʠ ʠʥʘʯʝ. ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʚʘʞʥʦ, ʫʢʘʞʝʤ ʝʱʝ ʥʘ ʜʚʘ ʦʩʦʙʝʥʥʦ 

ʚʧʝʯʘʪʣʷʶʱʠʭ ʧʦʜʭʦʜʘ.  

ɺʳʷʚʠʣʦʩʴ, ʯʪʦ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ;ʧʨʦʛʨʝʩʩʠʠ ʚʠʜʘ 1, ʌ, ʌ
2
, ʌ

3
, é, ʌ

n
 ʣʶʙʦʡ ʯʣʝʥ ʨʷʜʘ, 

ʥʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʛʦ, ʨʘʚʝʥ ʩʫʤʤʝ ʜʚʫʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʯʣʝʥʦʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʥʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʡ ʠ ʘʜʜʠʪʠʚʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʵʪʘ ʧʨʦʛʨʝʩʩʠʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ. ʏʠʩʣʦ ʌ ʟʜʝʩʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ,ð

.ʝʩʪʝʩʪʚʝʥʥʘʷ ʠʥʚʘʨʠʘʥʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʠʤʤʝʪʨʠʠ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʥʘ ʜʘʥʥʦʡ 

ʧʨʦʛʨʝʩʩʠʠ. çʇʝʘʥʦ, ʈʘʩʩʝʣ ʠ ʂʫʪʶʨʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʘ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ 

ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʠʟ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ ʠ ʛʨʫʧʧ ʧʨʠʥʮʠʧʳ ʯʠʩʪʦʡ ʤʘʪʝʤʘʪʠʢʠè 
17
. ʅʘʢʦʥʝʮ, ʚ 

ʩʘʤʦʝ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʦʩʢʦʚʩʢʠʡ ʢʦʤʧʦʟʠʪʦʨ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʛʘʨʤʦʥʠʠ ʄ. ɸ. ʄʘʨʫʪʘʝʚ 

ʦʪʢʨʳʣ ʝʱʝ ʦʜʥʫ ʩʚʷʟʴ ʯʠʩʣʘ ʌ= 1,618 ... ʩ ʩʠʤʤʝʪʨʠʝʡ. ʇʦʩʣʝʜʥʝʝ ʝʤʫ ʫʜʘʣʦʩʴ ʩʜʝʣʘʪʴ 

ʙʣʘʛʦʜʘʨʷ ʚʧʝʨʚʳʝ ʨʘʟʚʠʪʦʡ ʠʤ ʦʨʠʛʠʥʘʣʴʥʦʡ ʪʝʦʨʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʠʤʤʝʪʨʠʠ ʯʠʩʝʣ 
18

. 

ʄ. ɸ. ʄʘʨʫʪʘʝʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ.  

                                                 
16

 çLiber abacciè ð ʦʙʲʝʤʠʩʪʦʝ ʩʦʯʠʥʝʥʠʝ, ʠʟʣʘʛʘʶʱʝʝ ʧʦʯʪʠ ʚʩʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʪʦʛʦ ʚʨʝʤʝʥʠ, 

ʆʥʦ ʟʘʤʝʪʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʢʠ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʤʫ ʪʨʫʜʫ, 

ʥʘʧʨʠʤʝʨ, ʝʚʨʦʧʝʡʮʳ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʠʥʜʠʡʩʢʠʤʠ (ʘʨʘʙʩʢʠʤʠ) ʮʠʬʨʘʤʠ. ɸʙʘʢ ð ʩʯʝʪʥʘʷ ʜʦʩʢʘ ʫ ʜʨʝʚʥʠʭ 

ʛʨʝʢʦʚ ʠ ʨʠʤʣʷʥ, ʧʨʠʤʝʥʷʚʰʘʷʩʷ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʚʧʣʦʪʴ ʜʦ ʍVIII ʚ. ʜʣʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ.  

 
17

 ɺ. ʉ. ɻʦʪʪ, ɸ. ʌ. ʇʝʨʝʪʫʨʘʥ. ʉʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ ʢʘʢ ʢʘʪʝʛʦʨʠʠ ʧʦʟʥʘʥʠʷ. ð çʉʠʤʤʝʪʨʠʷ, 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘè, ʩʪʨ. 13. 
18

 ʉʤ. ʄ. ɸ. ʄʘʨʫʪʘʝʚ. ʆ ʛʘʨʤʦʥʠʠ ʢʘʢ ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ; ʩʤ. ʪʘʢʞʝ: ɺ. ʖ. ɼʝʣʴʩʦʥ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʛʘʨʤʦʥʠʠ. ð çʉʦʚʝʪʩʢʘʷ ʤʫʟʳʢʘè, 1969, ˉ 12. 
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 1. ʉʚʷʟʴ ʌ ʩ ʯʠʩʣʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʠʞʝ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʌ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʠʤʤʝʪʨʠʠ:  

+7       +6         +5          +4  +3    +2      +1  

9,888_|_6,472_|_4,944_|_3,236_|_2,472_|_1,618_|_1,236 Ÿ 

      ð1        ð2        ð3        ð4        ð5       ð6         ð7  

Ÿ_|_ 0,809_|_0,618_|_0,405_|_0,309_|_0,202_|_0,154_|_0,101  

 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʦʣʦʪʦʝ ʩʝʯʝʥʠʝ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʘʤʠ 0,618, 0,382 ʠ 

1,618 (ʢʘʢ ʧʨʠʥʷʪʦ), ʥʦ ʠ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʟʜʝʩʴ ʧʨʠʚʝʜʝʥʥʳʤʠ. ʇʨʠʯʝʤ ʚʩʝ 14 ai-ʭ 

ʯʠʩʝʣ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʬʦʨʤʫʣʳ ai  = a
ki 
Ā a

ni
, ʛʜʝ a =1,236, 1= +1, 

+2,...,+7,  

ð1, ð2, ..., ð7; I = + 1 ʠʣʠ ð1, ʯʝʨʝʜʫʷʩʴ ʚ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʜʠʘʧʘʟʦʥʝ, ʪʘʢ ʯʪʦ ʜʣʷ 

ʜʠʘʧʘʟʦʥʘ +1 k = +1, ʘ ʜʣʷ ʜʠʘʧʘʟʦʥʘ + 2  k = ð1, ð2 k = + 1  

ʠ ʪ. ʜ.; n ð ʮʝʣʦʝ, ʤʝʥʷʶʱʝʝʩʷ ʯʝʨʝʟ ʜʠʘʧʘʟʦʥ ʥʘ ʝʜʠʥʠʮʫ, ʧʨʠʯʝʤ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʜʠʘʧʘʟʦʥʦʚ ʧ=0,1, 2, 3, ʘ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ð ʧ = 0, ð1, ð2, ð3, ʠ ʧ=0 ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ 

+1, ð1. ʅʘʢʦʥʝʮ, ʦʛʨʘʥʠʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʠʤʤʝʪʨʠʠ 7 ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ 7 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʜʠʘʧʘʟʦʥʘʤʠ ʚʳʟʚʘʥʦ ʧʨʠʥʷʪʳʤʠ ʚ ʪʝʦʨʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʠʤʤʝʪʨʠʠ 

ʧʨʝʜʧʦʩʳʣʢʘʤʠ.  

2. ʉʚʷʟʴ ʌ ʩ ʯʠʩʣʦʤ 137, ʜʦʢʘʟʳʚʘʝʤʘʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʝʜʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ:  

-2          +2  

0,618_|_1,618; 0,382_|_1,309. ʉʨʝʜʥʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ xr =  = 1,46 ʠ  

-2          +2  

1,461_|_1,37. ʅʘʧʦʤʥʠʤ,  ʯʪʦ ʯʠʩʣʦ 137= 1,37Ā10
2
 ʚsʚʦʜʠʪʩʷ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʩʪʘʥʪ 

ʧʨʠʨʦʜʳ ð ʟʘʨʷʜʘ ʵʣʝʢʪʨʦʥʘ (ʝ). ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ (h), ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ (ʩ): 1,37Ā10
2
 = 

=ǩʩ/ʝ
2
, ǩ = h/2ˊ. ʇʨʠ ʵʪʦʤ ʟʥʘʤʝʥʘʪʝʣʴʥʦ, ʯʪʦ ʯʠʩʣʦ 137 ʠʛʨʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʥʝ 

ʪʦʣʴʢʦ ʚ ʬʠʟʠʢʝ (ʯʪʦ ʦʙʱʝʠʟʚʝʩʪʥʦ), ʥʦ ʠ ʚ ʤʫʟʳʢʝ (ʯʪʦ ʥʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ), ʛʜʝ ʦʥʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʯʠʩʣʦʤ ʪʝʤʧʝʨʠʨʦʚʘʥʥʦʛʦ ʩʪʨʦʷ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʨʷʜʘ 

ʤʫʟʳʢʘʣʴʥʳʭ ʬʦʨʤ. ʀ ʵʪʦ, ʢʦʥʝʯʥʦ, ʥʝ ʩʣʫʯʘʡʥʦ, ʫʯʠʪʳʚʘʷ ʩʚʷʟʴ ʯʠʩʣʘ 137 ʩ ʟʦʣʦʪʳʤ 

ʩʝʯʝʥʠʝʤ, ʘ ʪʝʤ ʩʘʤʳʤ ʠ ʩ ʚʝʩʴʤʘ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ ʷʚʣʝʥʠʡ.  

3. ʉʚʷʟʴ ʌ ʩ ʯʠʩʣʦʤ 0,417, ʜʦʢʘʟʳʚʘʝʤʘʷ ʪʝʤ, ʯʪʦ ʌ==10Ā(0,417Ā2)
10

 . ʇʨʠ ʵʪʦʤ 

ʟʘʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ ʢ ʩʠʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʨʠʪʷʞʝʥʠʷ ʜʚʫʭ ʵʣʝʢʪʨʦʥʦʚ ʨʘʚʥʦ 0,417Ā10
43
, ʘ ʟʥʘʯʝʥʠʝ ʤʠʥʦʨʥʦʡ ʪʝʨʮʠʠ 5/6 = 0,833 = 

=0,417Ā2. ʀʟ ʚʩʝʛʦ ʩʢʘʟʘʥʥʦʛʦ ʜʣʷ ʥʘʩ ʚʘʞʥʦ ʪʦ, ʯʪʦ ʟʦʣʦʪʘʷ ʧʨʦʧʦʨʮʠʷ ʇʠʬʘʛʦʨʘ 

ʦʢʘʟʘʣʘʩʴ ʩʚʷʟʘʥʥʦʡ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʥʘʫʢʠ. ʉʢʚʦʟʴ ʛʦʜʳ 

ʠ ʚʝʢʘ ʦʥʘ ʧʨʠʚʝʣʘ ʥʝ ʪʦʣʴʢʦ ʢ ʩʪʨʫʢʪʫʨʥʦʡ, ʥʦ ʠ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʷʤ, ʢʦʪʦʨʳʤ ʠ ʧʦʩʚʷʱʝʥʳ ʦʩʪʘʣʴʥʳʝ ʨʘʟʜʝʣʳ ʵʪʦʡ ʢʥʠʛʠ.  
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ɻʣʘʚʘ 2  

ʉʀʄʄɽʊʈʀʗ ʂʃɸʉʉʀʏɽʉʂɸʗ 

 

ɺ ʥʘʫʢʘʭ ʦ ʧʨʠʨʦʜʝ ʩʠʤʤʝʪʨʠʷ ʝʩʪʴ ʚʳʨʘʞʝʥʠʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ  

ʧʨʘʚʠʣʴʥʦʩʪʝʡ, ʵʤʧʠʨʠʯʝʩʢʠ ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʧʨʠʨʦʜʥʳʭ 

ʪʝʣʘʭ (ʠ ʷʚʣʝʥʠʷʭ). ʆʥʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʷʚʣʷʝʪʩʷ, 

ʦʯʝʚʠʜʥʦ, ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠ ʥʘ 

ʣʠʥʠʠ. ʕʪʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠ, ʯʝʤ ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʭʠʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʥʘʤ ʧʨʦʷʚʣʷʶʪʩʷ ʠ 

ʢʦʪʦʨʳʝ ʦʥʠ ʦʭʚʘʪʳʚʘʶʪ. ɿʘʢʦʥʳ ʩʠʤʤʝʪʨʠʠ ð ʵʪʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʧʨʠʨʦʜʥʳʭ ʪʝʣ, ʪ. ʝ.  

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘʰʝʡ ʧʣʘʥʝʪʳ, ʢʘʢ ʷ ʪʝʧʝʨʴ 

ʙʳ ʠʭ ʦʧʨʝʜʝʣʠʣ. ɺ ʥʘʰʝʤ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ð ʵʪʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ  

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ɺ ʊʆʄ ʯʠʩʣʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ... ʉʠʤʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʩʫʙʩʪʨʘʪʦʤ, 

ʦʭʚʘʪʳʚʘʝʪ ʩʚʦʡʩʪʚʘ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʩ ʢʦʪʦʨʳʤʠ 

ʠʤʝʶʪ ʜʝʣʦ ʬʠʟʠʢ ʠ ʭʠʤʠʢ.  

ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ 

 

  ʕʪʘ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʛʣʘʚʳ ð ʚʧʣʦʪʴ ʜʦ ʨʘʟʜʝʣʘ ʦ ʩʠʤʤʝʪʨʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ð ʚ 

ʦʩʥʦʚʥʦʤ ʧʦʩʚʷʱʝʥʳ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʚ ʫʟʢʦʤ ʠ 

ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ.  

  ʇʦʜ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʸʩʢʦʡ ʩʠʤʤʝʪʨʠʝʡ ʚ ʫʟʢʦʤ, ʠʣʠ ʪʦʯʥʦʤ, ʩʤʳʩʣʝ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ 

ʪʘʢʫʶ ʩʠʤʤʝʪʨʠʶ (ʢʨʠʩʪʘʣʣʦʚ), ʛʨʫʧʧʳ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʘʥʳ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʩʪʳʭ, ʚʠʥʪʦʚʳʭ ʠ ʟʝʨʢʘʣʴʥʳʭ  ʦʩʝʡ 1, 2, 3, 4 ʠ 6-ʛʦ ʧʦʨʷʜʢʘ, ʦʩʠ ʧʝʨʝʥʦʩʦʚ ʠ ʧʣʦʩʢʦʩʪʠ 

ʩʢʦʣʴʟʷʱʝʛʦ ʦʪʨʘʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʪʨʘʥʩʣʷʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʣʦʩʢʦʩʪʷʤʠ ʩʢʦʣʴʟʷʱʝʛʦ ʦʪʨʘʞʝʥʠʷ ʠ 

ʚʠʥʪʦʚʳʤʠ ʦʩʷʤʠ, ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤʠ. ʂʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʘʷ, ʠʣʠ 

ʩʪʨʫʢʪʫʨʥʘʷ, ʩʠʤʤʝʪʨʠʷ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʦʪ ʵʪʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʦʩʚʦʙʦʞʜʝʥʘ. ʆʥʘ 

ʚʢʣʶʯʘʝʪ ʧʝʨʚʫʶ ʢʘʢ ʩʚʦʡ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʠ, ʩʪʘʣʦ ʙʳʪʴ, ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʫʧʧʘʤʠ ʩʠʤʤʝʪʨʠʠ, ʦʧʠʩʳʚʘʝʤʳʤʠ ʧʨʦʩʪʳʤʠ, ʟʝʨʢʘʣʴʥʳʤʠ ʠ ʚʠʥʪʦʚʳʤʠ 

ʦʩʷʤʠ ʣʶʙʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ 5, 7, 8, ..., Ð ʧʦʨʷʜʢʦʚ, ʘ ʪʘʢʞʝ ʦʩʷʤʠ ʧʝʨʝʥʦʩʦʚ ʠ ʧʣʦʩʢʦʩʪʷʤʠ 

ʦʪʨʘʞʝʥʠʷ. ʇʦʥʷʪʥʦ, ʯʪʦ ʠ ʪʨʘʥʩʣʷʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʢʦʪʦʨʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʤʤʝʪʨʠʠ, 

ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʳʭ ʚʠʜʦʚ ð ʢʦʥʝʯʥʳʝ ʠ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʝ.  

  ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʤʝʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ 

ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʠʥʮʠʧʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʩʚʦʝ ʚʨʝʤʷ  

ɸ. ɺ. ʐʫʙʥʠʢʦʚʳʤ 
19
, ɺ. ʊ. ʍʦʣʟʝʨʦʤ 

20 
ʠ ʅ. ʅ. ʅʝʨʦʥʦʚʦʡ 

21
. ɺʩʝ ʦʥʠ ʠʩʭʦʜʷʪ ʠʟ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʩʪʘʶʱʠʭʩʷ ʥʝʧʦʜʚʠʞʥʳʤʠ ʧʨʠ 

ʚʩʝʭ ʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʧʦʩʣʝʜʥʝʛʦ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʪʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʤʦʛʫʪ ʙʳʪʴ ʪʦʯʢʘ, ʣʠʥʠʷ, ʧʣʦʩʢʦʩʪʴ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʨʘʟʣʠʯʥʳʝ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʢʘʟʘʥʥʦʤʫ ʚʩʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʙʠʚʘʶʪʩʷ ʧʘ 

ʥʫʣʴ-, ʦʜʥʦ-, ʜʚʫ-, ʪʨʝʭ-, ..., n-ʤʝʨʥʳʝ.  

                                                 
19

 ʉʤ. ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʉʠʤʤʝʪʨʠʷ. 
20

 W. ʊ. Holser. Classifications of  Symmetry groups. ðçɸʩtʘ crystallographicaè (ʚ ʜʘʣʴʥʝʡʰʝʤ ð çɸʩtʘ ʩʛist.è), 

1961, v. 14, ʨ. 1236ð1242.  
21

 ʉʤ. ʅ. 1-!. ʅʝʨʦʥʦʚʘ. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʠʥʮʠʧʳ ʜʣʷ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ. II. ʆʩʦʙʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ.ð

çʂʨʠʩʪʘʣʣʦʛʨʘʬʠʷè (ʚ ʜʘʣʴʥʝʡʰʝʤðçʂʨʠʩʪ.è), 1967, ʪ. 12, ˉ 1, ʩʪʨ. 3ð10. 
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Ä 1. ʆʊʈʀʎɸʅʀɽ ʆʊʈʀʎɸʅʀʗ ɺ ʀʉʊʆʈʀʀ ʇʆɿʅɸʅʀʗ  

ʂʈʀʉʊɸʃʃʆɻʈɸʌʀʏɽʉʂʆʁ ʉʀʄʄɽʊʈʀʀ.  

ʅʋʃʔ- ʀ ʊʈɽʍʄɽʈʅʓɽ ɻʈʋʇʇʓ ʉʀʄʄɽʊʈʀʀ  

  ɺ ʠʩʪʦʨʠʠ ʧʦʟʥʘʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʦʩʦʙʦ ʥʘ ʪʨʝʭ ʤʦʤʝʥʪʘʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʠʘʣʝʢʪʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ.  

  ɺʦ-ʧʝʨʚʳʭ, ʧʦʟʥʘʥʠʝ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ ʠ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ 

ʰʣʦ ʧʦ ʩʧʠʨʘʣʷʤ ʧʫʪʝʤ ʦʪʨʠʮʘʥʠʷ ʦʪʨʠʮʘʥʠʷ. ʀʤʝʥʥʦ: ʦʪ ʞʠʚʦʛʦ ʩʦʟʝʨʮʘʥʠʷ ð 

ʙʣʝʱʫʱʝʡ ʚʥʝʰʥʝʡ ʬʦʨʤʳ ʢʨʠʩʪʘʣʣʦʚ ð ʢ ʘʙʩʪʨʘʢʪʥʦʤʫ ʤʳʰʣʝʥʠʶ ð ʠʭ ʚʥʫʪʨʝʥʥʝʤʫ 

ʨʝʰʝʪʯʘʪʦʤʫ ʩʪʨʦʝʥʠʶ, ʘ ʦʪ ʥʝʛʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢ ʧʨʘʢʪʠʢʝ ð ʢ ʰʠʨʦʯʘʡʰʝʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʨʠʩʪʘʣʣʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚ ʙʳʪʫ, ʩ ʜʨʫʛʦʡ ð ʩʥʦʚʘ ʢ ʚʥʝʰʥʝʡ ʬʦʨʤʝ 

ʢʨʠʩʪʘʣʣʦʚ, ʥʦ ʫʚʠʜʝʥʥʦʡ ʫʞʝ ʠ ʠʟʥʫʪʨʠ. ɺʠʪʦʢ ʩʧʠʨʘʣʠ ʟʘʚʝʨʰʝʥ, ʘ ʧʦʪʦʤʫ ʤʳ ʢʘʢ ʙʳ 

ʚʦʟʚʨʘʪʠʣʠʩʴ ʩʥʦʚʘ ʢ ʠʩʭʦʜʥʦʤʫ ʧʫʥʢʪʫ, ʥʦ ʫʞʝ ʩ ʦʙʲʷʩʥʝʥʠʝʤ ʧʨʠʨʦʜʳ ʩʘʤʦʛʦ ʷʚʣʝʥʠʷ, ʩ 

ʫʛʣʫʙʣʝʥʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʫʯʝʥʠʝʤ ʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʨʦʩʪʳʭ ʬʦʨʤʘʭ, ʢʦʪʦʨʦʝ 

ʩʝʛʦʜʥʷ ʧʝʨʝʞʠʚʘʝʪ ʝʩʣʠ ʥʝ ʚʪʦʨʦʝ ʨʦʞʜʝʥʠʝ, ʪʦ ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʚʪʦʨʫʶ ʤʦʣʦʜʦʩʪʴ; ʩʦ 

ʟʥʘʥʠʝʤ ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ɽ. ʉ. ʌʝʜʦʨʦʚʘ, ʚʝʜʫʱʝʛʦ ʥʘʩ ʦʪ ʧʦʟʥʘʥʠʷ ʫʛʣʦʚ, 

ʦʙʱʝʛʦ ʦʙʣʠʢʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʘ ʢ ʧʨʝʜʩʢʘʟʘʥʠʶ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʪʨʦʝʥʠʷ, ʩʣʘʛʘʶʱʝʛʦ ʝʛʦ ʚʝʱʝʩʪʚʘ, ʠʩʪʦʨʠʠ ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʀ ʪʘʢ ʦʪ ʬʦʨʤʳ ʢ 

ʩʦʜʝʨʞʘʥʠʶ, ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʢ ʬʦʨʤʝ...  

  ɺʦ-ʚʪʦʨʳʭ, ʚ ʧʦʟʥʘʥʠʠ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʘ ʩʘʤʘ 

ʠʩʪʦʨʠʷ ʥʘʟʚʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʩʠʤʤʝʪʨʠʠ. ʋʯʝʥʠʝ ʦ ʥʝʡ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʦʟʥʠʢʥʫʚ ʚʥʝ 

ʩʚʷʟʠ ʩ ʠʟʫʯʝʥʠʝʤ ʢʨʠʩʪʘʣʣʦʚ, ʘ ʟʘʪʝʤ ʪʝʩʥʦ ʩ ʥʠʤ ʧʝʨʝʧʣʝʪʘʷʩʴ ʠ ʧʦʣʫʯʠʚ ʩʚʦʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ, ʨʝʰʠʪʝʣʴʥʦ ʚʳʰʣʦ ð ʥʝ ʙʝʟ ʩʪʘʨʘʥʠʷ ʩʘʤʠʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʦʚ ð ʟʘ ʨʘʤʢʠ 

ʯʠʩʪʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ. ʀ ʟʜʝʩʴ ʩʥʦʚʘ ʰʝʣ ʩʣʦʞʥʳʡ 

ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ, ʦ ʯʝʤ ʧʦʜʨʦʙʥʦ ʨʝʯʴ ʙʫʜʝʪ ʥʠʞʝ.  

  ʊʨʝʪʠʡ ʤʦʤʝʥʪ ʦʪʤʝʯʝʥ ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʤ: ʂʨʠʩʪʘʣʣʦʛʨʘʬʠʷ, ð ʧʠʰʝʪ ʦʥ, ð ʩʪʘʣʘ 

ʥʘʫʢʦʡ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʝʨʚʳʝ ʦʩʥʦʚʘʪʝʣʠ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʚ ʍVII ʚ. ɻʫʣʴʝʣʴʤʠʥʠ ʠ 

ʉʪʝʥʦʥ, ʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʍVIII  ʚ. ʈʦʤʝ ʜʝ ʃʠʣʴ, ɻʘʶʠ ʧʨʘʚʠʣʴʥʦ ʧʨʠʥʷʣʠ ʟʘ ʦʩʥʦʚʫ 

ʧʦʩʪʨʦʝʥʠʷ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʥʦ ʩʚʦʡʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʢʘʢ ʦʩʥʦʚʥʦʝ ʠ 

ʦʩʪʘʚʠʣʠ ʙʝʟ ʚʥʠʤʘʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʚ ʥʘʨʫʞʥʦʡ ʬʦʨʤʝ ʢʨʠʩʪʘʣʣʦʚ ʦʪ ʠʜʝʘʣʴʥʳʭ 

ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʛʝʦʤʝʪʨʠʠ ʢʘʢ ʚʪʦʨʠʯʥʳʝ. ʕʪʠʤ ʝʜʠʥʳʤ ʠʩʭʦʜʥʳʤ ʩʚʦʡʩʪʚʦʤ ʙʳʣ 

ʧʨʠʥʷʪ ʧʨʘʚʠʣʴʥʦ ʟʘʢʦʥ ʧʦʩʪʦʷʥʩʪʚʘ ʛʨʘʥʥʳʭ ʫʛʣʦʚ, ʦʪʢʨʳʪʳʡ ʥʝʟʘʚʠʩʠʤʦ ɻʫʣʴʝʣʴʤʠʥʠ ʠ 

ʉʪʝʥʩʦʥʦʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʟʘʢʦʥ ʉʪʝʥʦʥʘ 
22
. ɺʪʦʨʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʠʣʠʩʴ ʨʘʟʤʝʨʳ ʠ 

ʬʦʨʤʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʣʦʩʢʦʩʪʝʡ ʠ ʨʝʙʝʨ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ ʧʦʩʪʨʦʠʣʠ ʨʝʘʣʴʥʳʝ ʧʦʣʠʵʜʨʳ ð ʤʦʜʝʣʠ ʧʨʠʨʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʨʝʙʨʘ ʠ 

ʧʣʦʩʢʦʩʪʠ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʷʚʣʷʶʱʠʝʩʷ ʬʫʥʢʮʠʝʡ ʛʨʘʥʥʳʭ ʫʛʣʦʚ, ʚʳʷʚʠʣʠʩʴ ʚ ʩʚʦʝʡ 

ʨʝʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʠ ʬʦʨʤʝ, ʥʘʨʫʰʝʥʥʳʭ ʚ ʧʨʠʨʦʜʥʳʭ ʢʨʠʩʪʘʣʣʘʭ ʧʨʦʷʚʣʝʥʠʝʤ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʠʣ.   

  ʕʪʠ ʩʠʣʳ ʦʩʪʘʚʣʝʥʳ ʙʳʣʠ ʚʥʘʯʘʣʝ ʙʝʟ ʚʥʠʤʘʥʠʷ.                                                 

  ʊʘʢ ʧʦʣʫʯʠʣʠʩʴ ʠʜʝʘʣʴʥʳʝ ʧʦʣʠʵʜʨ ʛʝʦʤʝʪʨʠʠ. ʊʘʢʠʝ ʧʦʣʠʵʜʨʳ ʙʳʣʠ ʚʧʝʨʚʳʝ 

ʧʦʩʪʨʦʝʥʳ ʈʦʤʝ ʜʝ ʃʠʣʝʤ ʚ ʍVIII ʩʪʦʣʝʪʠʠ.   

ʆʥʠ ʥʘʟʳʚʘʶʪʩʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʤʥʦʛʦʛʨʘʥʥʠʢʘʤʠè 
23
.ʅʦ ʚʦʪ ʧʘʨʘʜʦʢʩ: ʚʩʝ 

ʙʦʣʴʰʝʝ ʠ ʙʦʣʴʰʝʝ ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʚʪʦʨʠʯʥʳʭ ʩʚʦʡʩʪʚ ʢʨʠʩʪʘʣʣʦʚ ʥʝ 

ʦʩʪʘʣʦʩʴ ʙʝʟʥʘʢʘʟʘʥʥʳʤ. ʀʜʝʘʣʴʥʳʝ ʧʦ ʩʚʦʝʡ ʬʦʨʤʝ ʢʨʠʩʪʘʣʣʳ ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ... ʨʝʘʣʴʥʳʝ ʩ ʠʩʪʠʥʥʦʡ ʩʠʤʤʝʪʨʠʝʡ, ʘ ʦʪʢʣʦʥʷʶʱʠʝʩʷ ʦʪ ʥʠʭ ð ʢʘʢ ʣʦʞʥʳʝ ʩ 

                                                 
22

 ʊʘʢʦʝ ʥʘʟʚʘʥʠʝ ʥʝ ʩʣʫʯʘʡʥʦ: ʅʠʢʦʣʘʡ ʉʪʝʥʦʥ (ʅʠʣʴʩ ʉʪʝʥʩʝʥ, 1638ð1686) ʦʪʢʨʳʣ ʟʘʢʦʥ ʧʦʩʪʦʷʥʩʪʚʘ 

ʫʛʣʦʚ ʧʝʨʚʳʤ (1669). ɼʦʤʝʥʠʢʦ ɻʫʣʴʝʣʴʤʠʥʠ (1655ð 1710) ʢ ʵʪʦʤʫ ʟʘʢʦʥʫ ʧʨʠʰʝʣ ʚ 1688 ʛ. ʆʙ ʠʩʪʦʨʠʠ 

ʦʪʢʨʳʪʠʷ ʟʘʢʦʥʘ ʧʦʩʪʦʷʥʩʪʚʘ ʫʛʣʦʚ ʩʤ. ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʠʡ. ʅʠʢʦʣʘʡ ʉʪʝʥʦʥ (ʅʠʣʴʩ ʉʪʝʥʩʝʥ) ð 

ʢʨʠʩʪʘʣʣʦʛʨʘʬ, ʛʝʦʣʦʛ, ʧʘʣʝʦʥʪʦʣʦʛ, ʘʥʘʪʦʤ. ʣ., 1972. 
23

 ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ. ʍʠʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ ʠ ʝʝ ʦʢʨʫʞʝʥʠʷ, ʩʪʨ. 180ð181. 
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ʠʩʢʘʞʝʥʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. ʇʝʨʚʳʝ ʚ ʧʨʠʨʦʜʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʜʠʥ ʥʘ ʦʜʥʫ ʠʣʠ ʜʘʞʝ 

ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ, ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ ʠʭ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ, ʝʩʣʠ ʤʦʞʥʦ ʪʘʢ ʚʳʨʘʟʠʪʴʩʷ, ʩʚʝʨʭʧʦʜʘʚʣʷʶʱʫʶ ʯʘʩʪʴ ʧʨʠʨʦʜʥʳʭ 

ʢʨʠʩʪʘʣʣʦʚ. ʆʥʠ ʣʝʛʢʦ ʧʦʣʫʯʘʶʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  

  ʈʝʟʫʣʴʪʘʪ ʪʘʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ʠʟʚʝʩʪʝʥ: ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʪʦʣʝʪʠʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ, ʘ ʧʦʪʦʤʫ ʧʦʠʩʪʠʥʝ ʨʝʘʣʴʥʳʝ çʣʦʞʥʳʝè ʢʨʠʩʪʘʣʣʳ ʩ ʠʩʢʘʞʝʥʥʦʡ 

ʩʠʤʤʝʪʨʠʝʡ ʦʩʪʘʚʘʣʠʩʴ ʚʥʝ ʧʦʣʷ ʟʨʝʥʠʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʦʚ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ 

ʦʙʱʝʤ ʫʨʦʚʥʝ ʫʯʝʥʠʷ ʦ ʨʝʘʣʴʥʳʭ ʢʨʠʩʪʘʣʣʘʭ. ʉʝʡʯʘʩ ʧʦʣʦʞʝʥʠʝ ʚʳʧʨʘʚʣʷʝʪʩʷ. ʀ ʚʩʝ ʞʝ ʚ 

ʪʘʢʠʭ ʧʦʚʦʨʦʪʘʭ ʚʥʠʤʘʥʠʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʦʚ ʙʳʣʦ ʥʝʢʦʪʦʨʦʝ ʦʧʨʘʚʜʘʥʠʝ: ʥʝʚʦʟʤʦʞʥʦ 

ʠʟʫʯʘʪʴ ʩʘʤʦ ʦʪʢʣʦʥʝʥʠʝ, ʥʝ ʟʥʘʷ ʪʦʛʦ, ʦʪ ʯʝʛʦ ʦʥʦ ʦʪʢʣʦʥʷʝʪʩʷ...  

  ɿʘʢʦʥ ʧʦʩʪʦʷʥʩʪʚʘ ʛʨʘʥʥʳʭ ʫʛʣʦʚ ʉʪʝʥʦʥʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʘʣ ʥʘʯʘʣʦ ʫʯʝʥʠʶ ʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ ð ʦʩʥʦʚʝ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʣʶʙʳʭ ʬʠʛʫʨ ʩ 

ʦʩʦʙʝʥʥʦʡ ʪʦʯʢʦʡ. ʅʘʧʦʤʥʠʤ ʩʣʦʚʘ ɸ. ɺ. ʐʫʙʥʠʢʦʚʘ ʦʙ ʦʩʦʙʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʬʠʛʫʨʳ: 

çʊʦʯʢʘ (ʧʨʷʤʘʷ, ʧʣʦʩʢʦʩʪʴ) ʬʠʛʫʨʳ (ʠʣʠ ʝʝ ʯʘʩʪʠ) ʥʘʟʳʚʘʝʪʩʷ ʦʩʦʙʝʥʥʦʡ, ʝʩʣʠ ʦʥʘ 

ʩʦʚʤʝʱʘʝʪʩʷ ʩ ʩʦʙʦʶ ʚʩʝʤʠ ʦʧʝʨʘʮʠʷʤʠ ʬʠʛʫʨʳ (ʠʣʠ ʝʝ ʯʘʩʪʠ). ʆʩʦʙʝʥʥʳʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩʫʱʝʩʪʚʫʶʪ ʚ ʬʠʛʫʨʘʭ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʯʠʩʣʝè 
24

 . ʎʝʥʪʨ ʩʬʝʨʳ, 

ʦʩʴ ʢʦʥʫʩʘ, ʧʦʧʝʨʝʯʥʘʷ ʧʣʦʩʢʦʩʪʴ ʮʠʣʠʥʜʨʘ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʩʦʙʝʥʥʳʝ ʪʦʯʢʘ, ʣʠʥʠʷ, 

ʧʣʦʩʢʦʩʪʴ; ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʫʯʝʥʠʠ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ ð ʪʘʢʞʝ ʦʩʦʙʝʥʥʳʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ.  

  ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʥʘʠʤʝʥʦʚʘʥʠʡ ʬʠʛʫʨ ʩ ʦʩʦʙʝʥʥʳʤʠ ʪʦʯʢʘʤʠ. ʏʘʱʝ ʚʩʝʛʦ ʠʭ 

ʥʘʟʳʚʘʶʪ ʢʦʥʝʯʥʳʤʠ ʠʣʠ ʩʪʨʦʞʝ ʪʦʯʝʯʥʳʤʠ ʬʠʛʫʨʘʤʠ, ʨʝʞʝ ð ʬʠʛʫʨʘʤʠ ʩʠʤʤʝʪʨʠʠ 

ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ. ʇʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʬʠʛʫʨʳ ʙʝʟ 

ʦʩʦʙʝʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʠ ʬʠʛʫʨʳ ʩ ʦʩʦʙʝʥʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. ɺʩʝ ʧʣʘʪʦʥʦʚʳ ʪʝʣʘ ʠ ʰʘʨ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʬʠʛʫʨʘʤ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ. ʂ ʬʠʛʫʨʘʤ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʠʥʘʜʣʝʞʘʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʨʦʟʝʪʢʠ (ʦʜʥʦ ʠ ʜʚʫʩʪʦʨʦʥʥʠʝ). ʇʨʠʤʝʨʳ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʨʦʟʝʪʦʢ ð ʬʠʛʫʨʳ 

ʧʫʛʦʚʠʮʳ, ʮʚʝʪʢʘ ʨʘʩʪʝʥʠʷ, ʥʘʩʝʢʦʤʦʛʦ, ʜʝʪʢʦʡ ʙʫʤʘʞʥʦʡ ʚʝʨʪʫʰʢʠ, ʬʠʛʫʨʳ ʪʨʘʚʣʝʥʠʷ ʥʘ 

ʛʨʘʥʷʭ ʢʨʠʩʪʘʣʣʘ; ʧʨʠʤʝʨʳ ʜʚʫʩʪʦʨʦʥʥʠʭ ʨʦʟʝʪʦʢ ð ʨʝʰʝʪʢʠ ʚʦʨʦʪ, ʢʦʣʝʩʘ, ʢʦʣʴʮʘ, 

ʧʣʘʪʢʠ ʩ ʦʜʠʥʘʢʦʚʳʤ ʨʠʩʫʥʢʦʤ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʙʫʢʚʳ ʙʝʟ ʣʠʮʘ ʠ ʠʟʥʘʥʢʠ (ʇ, ʅ, ɾ ...), 

ʩʥʝʞʠʥʢʠ, ʬʠʛʫʨʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʝʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʥʠʭ ʩʙʦʢʫ (ʧʨʠ ʜʨʫʛʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʦʥʠ ʧʨʝʜʩʪʘʥʫʪ ʫʞʝ ʚ ʚʠʜʝ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʨʦʟʝʪʦʢ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʫ ʪʝʭ ʠ ʫ ʜʨʫʛʠʭ 

ʨʦʟʝʪʦʢ ʠʤʝʝʪʩʷ ʦʜʥʘ ʦʩʦʙʝʥʥʘʷ ʧʣʦʩʢʦʩʪʴ ʩ ʦʩʦʙʝʥʥʦʡ ʪʦʯʢʦʡ ʚ ʥʝʡ. ʇʨʠ ʵʪʦʤ ʫ 

ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʨʦʟʝʪʦʢ ʵʪʘ ʧʣʦʩʢʦʩʪʴ ʧʦʣʷʨʥʘ, ʪ. ʝ. ʝʝ çʣʠʮʦè ʦʪʣʠʯʥʦ ʦʪ çʠʟʥʘʥʢʠè, ʘ ʫ 

ʜʚʫʩʪʦʨʦʥʥʠʭ ʦʥʘ ʥʝ ʧʦʣʷʨʥʘ ʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʦʵʪʦʤʫ ʧʣʦʩʢʦʩʪʴʶ ʩʠʤʤʝʪʨʠʠ.  

  ʇʦ-ʚʠʜʠʤʦʤʫ, ʙʫʜʝʪ ʧʨʘʚʠʣʴʥʦ ʩʚʷʟʘʪʴ ʨʘʟʚʠʪʠʝ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʥʫʣʝʚʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʩ ʧʦʩʪʨʦʝʥʠʷʤʠ ʜʨʝʚʥʠʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ ʪʘʢʠʭ ʪʠʧʠʯʥʳʭ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨ, ʢʘʢ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ ʠ ʤʥʦʛʦʛʨʘʥʥʠʢʠ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʜʝʩʴ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʚʝʜʝʥʦ ʧʷʪʠ 

ʧʨʘʚʠʣʴʥʳʤ  ʤʥʦʛʦʛʨʘʥʥʠʢʘʤ, ʢʦʪʦʨʳʝ ɻ. ɺʝʡʣʴ ʫʜʘʯʥʦ ʥʘʟʚʘʣ ʜʨʝʚʥʠʤ ʵʢʚʠʚʘʣʝʥʪʦʤ 

ʥʝʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʘʩʩʦʚ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨ 
25
. ʅʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʪʘʢʞʝ ʦʙʦʙʱʝʥʠʷ ɻʘʡ ʉʝʢʫʥʜ ʇʣʠʥʠʷ ʉʪʘʨʰʝʛʦ (23ð79 ʛ. ʥ. ʵ.) ʦ 

ʧʣʦʩʢʦʛʨʘʥʥʦʩʪʠ ʠ ʧʨʷʤʦʨʝʙʝʨʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ, ʠʟʣʦʞʝʥʥʳʝ ʠʤ ʚ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʡ, 

ʢʘʧʠʪʘʣʴʥʦʡ çʝʩʪʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ ʚ 37 ʢʥʠʛʘʭè. ɼʘʣʝʝ ʚ ʠʟʫʯʝʥʠʠ ʩʠʤʤʝʪʨʠʠ 

ʢʨʠʩʪʘʣʣʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʘʜʥʳʡ ʙʦʣʝʝ ʯʝʤ ʧʦʣʫʪʦʨʘʪʳʩʷʯʝʣʝʪʥʠʡ ʧʝʨʝʨʳʚ. 

ɺʦʟʦʙʥʦʚʠʚʰʠʡʩʷ ʧʦʩʣʝ ʩʪʦʣʴ ʜʣʠʪʝʣʴʥʦʛʦ ʟʘʩʪʦʷ ʭʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʫʭʦʤ ʧʝʨʝʯʥʝ ʜʘʪ 

ʠ ʬʘʤʠʣʠʡ ʚʳʛʣʷʜʠʪ ʪʘʢ.  

  1611 ʛ. ð ʀ. ʂʝʧʣʝʨ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʫʛʣʘ ʚ 60ę ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʣʫʯʘʤʠ 

ʫ ʩʥʝʞʠʥʦʢ ʠ ʛʝʥʠʘʣʴʥʦ ʦʙʲʷʩʥʷʝʪ ʵʪʦ ʠʭ ʚʥʫʪʨʝʥʥʠʤ ʩʣʦʞʝʥʠʝʤ ʠʟ ʰʘʨʦʦʙʨʘʟʥʳʭ 

ʯʘʩʪʠʮ. 1669 ʛ. ð ʅ. ʉʪʝʥʩʝʥ ʦʪʢʨʳʣ ʟʘʢʦʥ ʧʦʩʪʦʷʥʩʪʚʘ ʫʛʣʦʚ ʫ ʢʨʠʩʪʘʣʣʦʚ ʢʚʘʨʮʘ ʠ 

ʛʝʤʘʪʠʪʘ. ʇʨʠʯʝʤ ʫʢʘʟʘʥʠʝ ʥʘ ʥʘʡʜʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʦʜʝʨʞʠʪʩʷ ʥʝ ʚ ʦʩʥʦʚʥʦʤ 

ʪʝʢʩʪʝ ʨʘʙʦʪʳ, ʘ ʚ ʦʙʲʷʩʥʝʥʠʷʭ ʢ ʨʠʩʫʥʢʘʤ. ɺʦʪ ʵʪʦ ʫʢʘʟʘʥʠʝ: çʈʠʩʫʥʢʠ... ʠʟ ʯʠʩʣʘ ʪʝʭ, 
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 ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʆʙ ʦʪʥʝʩʝʥʠʠ ʚʩʝʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʢ ʛʨʫʧʧʘʤ ʪʨʝʭʤʝʨʥʳʤ. ð 

çʂʨʠʩʪ.è, 1962, ʪ. 7, 1962, ʩʪʨ. 491. 
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ʉʤ. ɻ. ɺʝʡʣʴ. ʉʠʤʤʝʪʨʠʷ, ʩʪʨ. 105.  
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ʢʦʪʦʨʳʭ ʷ ʤʦʛ ʙʳ ʧʨʠʚʝʩʪʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʥʘ ʧʣʦʩʢʦʩʪʠ 

ʯʠʩʣʦ ʠ ʜʣʠʥʘ ʩʪʦʨʦʥ ʢʨʠʩʪʘʣʣʘ ʧʦ-ʨʘʟʥʦʤʫ ʠʟʤʝʥʷʶʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚè
 26.

  

  1670 ʛ. ð ʕ. ɹʘʨʪʦʣʠʥ (1625ð1698) ʪʦ ʞʝ ʩʚʦʡʩʪʚʦ ʫʢʘʟʘʣ ʜʣʷ ʢʘʣʴʮʠʪʘ; 1695 ʛ. ð 

ɸ. ʃʝʚʝʥʛʫʢ (1632ð1723) ð ʜʣʷ .ʛʠʧʩʘ (ʤʘʣʳʭ ʠ ʙʦʣʴʰʠʭ ʢʨʠʩʪʘʣʣʦʚ); 1749 ʛ. ð ʄ. ɺ. 

ʃʦʤʦʥʦʩʦʚ (1711ð1765) ð ʜʣʷ ʢʨʠʩʪʘʣʣʦʚ ʩʝʣʠʪʨʳ, ʧʠʨʠʪʘ, ʘʣʤʘʟʘ ʠ ʜʨʫʛʠʭ, ʧʦʣʦʞʠʚ 

ʪʝʤ ʩʘʤʳʤ ʥʘʯʘʣʦ ʨʫʩʩʢʦʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ.  

  ʃʠʰʴ ʚ 1783 ʛ. ʈʦʤʝ ʜʝ ʃʠʣʴ (1736ð1790) ʨʘʩʧʨʦʩʪʨʘʥʠʣ ʟʘʢʦʥ ʧʦʩʪʦʷʥʩʪʚʘ ʫʛʣʦʚ 

ʥʘ ʚʩʝ ʢʨʠʩʪʘʣʣʳ, ʧʨʦʚʝʜʷ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʠʟʤʝʨʝʥʠʡ ʥʘ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʦʙʲʝʢʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ð ʠʪʦʛ ʚʩʝʡ ʞʠʟʥʠ ð ʦʥ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʣʘʜʳʚʘʣ ʫʯʝʥʳʤ ʚ 

ʇʘʨʠʞʝ. ʕʪʠ ʩʦʦʙʱʝʥʠʷ ʠ ʙʳʣʠ ʧʝʨʚʳʤʠ ʣʝʢʮʠʷʤʠ ʧʦ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ. ɿʘʢʦʥ 

ʧʦʩʪʦʷʥʩʪʚʘ ʫʛʣʦʚ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʠʤ ʚ ʨʘʙʦʪʝ çʂʨʠʩʪʘʣʣʦʛʨʘʬʠʷè ʪʘʢ: çɻʨʘʥʠ ʢʨʠʩʪʘʣʣʘ 

ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦ ʩʚʦʝʡ ʬʦʨʤʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʨʘʟʤʝʨʘʤ, ʥʦ ʠʭ ʚʟʘʠʤʥʳʝ ʥʘʢʣʦʥʳ 

ʧʦʩʪʦʷʥʥʳ ʠ ʥʝʠʟʤʝʥʥʳ ʜʣʷ ʜʘʥʥʦʛʦ ʨʦʜʘ ʢʨʠʩʪʘʣʣʦʚè 
27
. ʆʥ ʦʧʠʩʘʣ ʟʜʝʩʴ ʜʦ 500 

ʢʨʠʩʪʘʣʣʦʚ. (ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʩʜʝʣʘʥʦ ʧʨʠʤʝʨʥʦ ʜʣʷ 15000 ʢʨʠʩʪʘʣʣʦʚ.)  

  ɺ 1784ð1801 ʛʛ. ʈ. ɾ. ɻʘʶʠ (1743ð1822), ʪʱʘʪʝʣʴʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʝʨʝʨʘʙʦʪʘʚ 

ʜʘʥʥʳʝ ʈʦʤʝ ʜʝ ʃʠʣʠ, ʫʩʪʘʥʦʚʠʣ ʜʨʫʛʦʡ ʚʘʞʥʝʡʰʠʡ ʟʘʢʦʥ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ð ʟʘʢʦʥ ʮʝʣʳʭ ʯʠʩʝʣ (ʨʘʮʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ), ʩ 

ʢʦʪʦʨʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʟʘʢʦʥ ʮʝʣʳʭ ʯʠʩʝʣ ʚ ʭʠʤʠʠ ʜʘʣʴʪʦʥʘ (1808 ʛ.), 

ʙʳʚʘʚʰʝʛʦ ʚ ʪʦ ʚʨʝʤʷ ʚ ʇʘʨʠʞʝ ʠ ʩʣʫʰʘʚʰʝʛʦ ʣʝʢʮʠʠ ɻʘʶʠ. ɿʘʢʦʥ ɻʘʶʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʣʦʞʝʥʠʝ ʚʩʷʢʦʡ ʛʨʘʥʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʤʷ 

ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ, ʝʩʣʠ ʟʘ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ ʚʟʷʪʳ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʝʭ ʨʝʙʝʨ ʢʨʠʩʪʘʣʣʘ, ʘ ʟʘ 

ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ð ʦʪʨʝʟʢʠ, ʥʘ ʵʪʠʭ ʦʩʷʭ ʛʨʘʥʴʶ ʢʨʠʩʪʘʣʣʘ, ʧʨʠʥʷʪʦʡ ʟʘ ʝʜʠʥʠʯʥʫʶ 
28

. 

ʍ. ɺʝʡʩʩʦʤ (1780ð1856) ʚ 1815 ʛ. ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʜʝʣʝʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʥʘ ʩʠʥʛʦʥʠʠ 

(ʩʝʡʯʘʩ ʦʥʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ 7 ʩʠʥʛʦʥʠʡ, ɿ ʢʘʪʝʛʦʨʠʠ). ɺ ʠʪʦʛʝ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʠ ʩʜʝʣʘʥʳ ʜʚʘ ʚʝʣʠʢʠʭ ʦʪʢʨʳʪʠʷ: ʦʪʢʨʳʪʠʝ ʧʦʣʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ ð 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ (1830 ʛ.) ʠ ʯʝʨʝʟ 60 ʣʝʪ ʩʪʨʫʢʪʫʨʥʦʡ (1890 ʛ.). ʇʝʨʚʦʝ ʦʪʢʨʳʪʠʝ ʥʘ 

ʦʩʥʦʚʝ ʟʘʢʦʥʘ ʮʝʣʳʭ ʯʠʩʝʣ ʩʜʝʣʘʣ ʚ 1830 ʛ. ʤʘʣʦʠʟʚʝʩʪʥʳʡ ʧʨʠ ʞʠʟʥʠ ʤʘʨʙʫʨʛʩʢʠʡ 

ʧʨʦʬʝʩʩʦʨ ʀ. ʌ. ɻʝʩʩʝʣʴ (1796ð1872), ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʜʦʢʘʟʘʚʰʠʡ, ʯʪʦ ʚʥʝʰʥʷʷ ʬʦʨʤʘ 

ʢʨʠʩʪʘʣʣʦʚ ʦʧʠʩʳʚʘʝʪʩʷ ʣʠʰʴ 32 ʚʠʜʘʤʠ ʩʠʤʤʝʪʨʠʠ
 29
. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʥ ʨʘʟʨʘʙʦʪʘʣ 

ʧʦʣʥʫʶ ʪʝʦʨʠʶ ʩʠʤʤʝʪʨʠʠ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨ ʠ ʚʳʚʝʣ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʠʭ 

ʩʠʤʤʝʪʨʠʠ.         

ʆʜʥʘʢʦ ʵʪʘ ʨʘʙʦʪʘ ʦʩʪʘʣʘʩʴ ʥʝʟʘʤʝʯʝʥʥʦʡ. ʊʝ ʞʝ 32 ʚʠʜʘ ʚʥʦʚʴ, ʭʦʪʷ ʠ ʠʥʳʤ ʧʫʪʝʤ, 

ʦʪʢʨʳʣ ʫʞʝ ʚ 1867 ʛ. ʨʫʩʩʢʠʡ ʫʯʝʥʳʡ ɸ. ɺ. ɻʘʜʦʣʠʥ (1828ð 1892) 
30
. ɿʘʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʧʨʠ ʞʠʟʥʠ ʧʦʩʣʝʜʥʝʛʦ ʵʤʧʠʨʠʯʝʩʢʠ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʣʠʰʴ 20 ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ɻʝʩʩʝʣʷðɻʘʜʦʣʠʥʘ ʧʨʠʚʝʣʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʛʦ ʬʠʛʫʨʳ ʩʠʤʤʝʪʨʠʠ ʥʫʣʝʚʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʳʚʘʶʪʩʷ ʙʝʩʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ ʛʨʫʧʧ (ʚʠʜʦʚ). ʋʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʩ 32 ʜʦ Ð ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʩʪʦ: ʟʘ ʩʯʝʪ ʫʯʝʪʘ ʠ ʟʘʧʨʝʱʝʥʥʳʭ ʜʣʷ 

ʢʨʠʩʪʘʣʣʦʚ ʦʩʝʡ ʩʠʤʤʝʪʨʠʠ, ʪ. ʝ. 5, 7, 8, 9, 10, ʠ ʪ. ʜ., ʢʨʦʤʝ Ð, ʧʦʨʷʜʢʦʚ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ 

ʟʘʧʨʝʪʘ ʩʪʘʣʘ ʧʦʥʷʪʥʘ ʣʠʰʴ ʧʦʩʣʝ ʨʘʩʢʨʳʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʢʨʠʩʪʘʣʣʦʚ. ʆʥʘ 

ʩʚʷʟʘʥʘ ʩ ʨʝʰʝʪʯʘʪʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʘʪʦʤʦʚ, ʠʦʥʦʚ ʠ ʤʦʣʝʢʫʣ ʚ ʪʨʝʭʤʝʨʥʦʤ 
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 ʅ. ʉʪʝʥʦʥ. ʆ ʪʚʝʨʜʦʤ, ʝʩʪʝʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʱʝʤʩʷ ʚ ʪʚʝʨʜʦʤ. 14.ðʃ., 1957, ʩʪʨ. 66.      
27

 ʄ. 1Rʦʪʝ de lô Isle. Cristallographie, on description on description des formes propres § tous les corps du r®gne 

mineral vol. 1- 3, 2 ed. Paris, 1783, ʨ. 99. ʇʝʨʚʦʝ ʠʟʜʘʥʠʝ ʧʦʷʚʠʣʦʩʴ ʪʦʞʝ ʚ ʇʘʨʠʞʝ ʚ 1772 ʛ., ʥʦ ʙʝʟ ʚʩʷʢʦʛʦ 

ʫʧʦʤʠʥʘʥʠʷ ʦ ʟʘʢʦʥʝ ʧʦʩʪʦʷʥʩʪʚʘ ʫʛʣʦʚ. 
28

 R. J. ʅʘuy. Essai dôune theʦʛiʝ sur lʘ structure des ʩʛistaux. ʈʘʛis, 1784; ʩʤ. ʪʘʢʞʝ: ʈ. ɾ. ɻʘʶʠ. ʉʪʨʫʢʪʫʨʘ 

ʢʨʠʩʪʘʣʣʦʚ.  ð ʀʟʙʨ. ʪʨʫʜʳ. M.ðʃ., 1962. 
29

 
4
1. F. Hessel. ʂʛistʘllʦmetʛiʝ ʦdʝʛ ʂʛistʘllʦnomiʝ und ʂʛistʘllʦgraphie. ð çGelers physikalisches  Wºrterbuchè. 

Leipzig, 1830, Bd. 5; ʩʤ. ʪʘʢʞʝ: 1. F. Hessel. ʂʛistʘllʦmetʛiʝ. Leipzig, 1831. 
30

 ʉʤ. ɸ. ɺ. ɻʘʜʦʣʠʥ. ɺʳʚʦʜ ʚʩʝʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠʟ ʦʜʥʦʛʦ ʦʙʱʝʛʦ 

ʥʘʯʘʣʘ. ð çɿʘʧʠʩʢʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʚ ʜʘʣʴʥʝʡʰʝʤð ɿʘʧ. ʉʇ6. 

ʄʠʥʝʨ. ʦ-ʚʘè). ɺʪʦʨʘʷ ʩʝʨʠʷ, ʯ. 4, 1867; ʩʤ. ʪʘʢʞʝ ʵʪʫ ʨʘʙʦʪʫ ʚ ʩʝʨʠʠ ʂʣʘʩʩʠʢʠ ʥʘʫʢʠ ʠʟʜʘʥʠʷ ɸʅ ʉʉʉʈ ʟʘ 

1954 ʛ. 
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ʧʨʦʩʪʨʘʥʩʪʚʝ (ʆ. ɹʨʘʚʵ ʠ ʜʨ.).  

  ʉʜʝʣʘʝʤ ʚ ʵʪʦʡ ʩʚʷʟʠ ʦʜʥʦ ʟʘʤʝʯʘʥʠʝ.  

  ʉʫʜʷ ʧʦ ʨʘʙʦʪʘʤ ʚʳʜʘʶʱʝʛʦʩʷ ʥʘʪʫʨʘʣʠʩʪʘ ʠ ʠʩʪʦʨʠʢʘ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʀ. ʀ. 

ʐʘʬʨʘʥʦʚʩʢʦʛʦ 
31
, ʠʩʪʦʨʠʷ ʚʳʚʦʜʘ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʪʦʯʝʯʥʳʭ ʬʠʛʫʨ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʦʧʦʣʥʝʥʘ ʫʢʘʟʘʥʠʝʤ ʥʘ ʤʝʤʫʘʨʳ ʆ. ɹʨʘʚʵ çʆ ʤʥʦʛʦʛʨʘʥʥʠʢʘʭ ʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳè, 

çʆ ʩʠʩʪʝʤʘʭ ʪʦʯʝʢ, ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝè, 

çʂʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʵʪʶʜʳè ʠ ʜʨ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʆ. ɹʨʘʚʵ ʥʝ ʫʯʠʪʳʚʘʣ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʟʝʨʢʘʣʴʥʦ-ʧʦʚʦʨʦʪʥʳʭ ʦʩʝʡ ʩʠʤʤʝʪʨʠʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʭʦʜʠʣ ʢ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʝʨʥʳʤ ʚʳʚʦʜʘʤ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʦʥʠ ʙʳʣʠ ʫʯʪʝʥʳ ʠ ʯʠʩʣʦ ʛʨʫʧʧ 

ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ ʬʘʢʪʠʯʝʩʢʠ ʙʳʣʦ ʜʦʚʝʜʝʥʦ ʜʦ 32. ʇʦʩʣʝ ɸ. ɺ. ɻʘʜʦʣʠʥʘ ʪʝ ʞʝ 32 

ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ ʚ 1884 ʛ. ʧʦʣʫʯʠʣ ʇ. ʂʶʨʠ (1859ð 1906) 
32
. ɺ ʦʙʟʦʨʝ ʃ. ʉ. 

ʉʘʟʦʥʦʚʘ 
33

 ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʠ ʧʦʩʣʝ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʨʘʙʦʪ ɻʝʩʩʝʣʷ, ɹʨʘʚʵ, ɻʘʜʦʣʠʥʘ, 

ʂʶʨʠ ʧʨʦʜʦʣʞʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʪʨʫʜʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʪʦʡ ʞʝ ʧʨʦʙʣʝʤʝ. ʀ ʚ ʵʪʦʡ ʩʚʷʟʠ ʦʥ 

ʩʩʳʣʘʝʪʩʷ ʥʘ ʪʨʫʜʳ ʍ. ʄʠʥʥʠʛʝʨʦʜʝ
34
, ɽ. ʉ. ʌʝʜʦʨʦʚʘ

35
 (1853ð-1919), ɻ. ɺ. ɺʫʣʴʬʘ

36
 

(1863ð1925).  

 ʀʩʪʦʨʠʷ ʚʪʦʨʦʛʦ ʚʝʣʠʯʘʡʰʝʛʦ ʦʪʢʨʳʪʠʷ ʩʚʷʟʘʥʘ ʩ ʧʦʩʪʝʧʝʥʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ 

ʧʦʥʷʪʠʷ çʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝʰʝʪʢʘè. ʕʪʘ ʠʜʝʷ ʚʠʪʘʣʘ ʚ ʚʦʟʜʫʭʝ. ʅʘ ʥʝʝ ʠʩʭʦʜʷ ʠʟ ʨʘʟʥʳʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʫʢʘʟʳʚʘʣʠ ʤʥʦʛʠʝ. ʅʘʧʨʠʤʝʨ, ʀ. ʂʝʧʣʝʨ ʚ ʫʞʝ ʮʠʪʠʨʦʚʘʚʰʝʤʩʷ ʪʨʘʢʪʘʪʝ çʆ 

ʰʝʩʪʠʫʛʦʣʴʥʦʤ ʩʥʝʛʝè ʧʨʠʧʠʩʳʚʘʝʪ ʢʨʠʩʪʘʣʣʠʢʘʤ ʩʥʝʞʠʥʦʢ ʩʪʨʫʢʪʫʨʫ, ʧʦʣʫʯʘʶʱʫʶʩʷ 

ʧʨʠ ʧʣʦʪʥʦʡ ʫʢʣʘʜʢʝ ʰʘʨʠʢʦʚ ʦʜʥʦʛʦ ʜʠʘʤʝʪʨʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʚʦʟʟʨʝʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʢʨʠʩʪʘʣʣʦʚ ʢʘʤʝʥʥʦʡ ʩʦʣʠ, ʢʚʘʩʮʦʚ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ ʚʳʩʢʘʟʳʚʘʣʠʩʴ ʠ ʈ. ɻʫʢʦʤ (1635ð

1703) ʚ ʝʛʦ çʄʠʢʨʦʛʨʘʬʠʠè (ʃʦʥʜʦʥ, 1665). ʆʜʥʘʢʦ ɻʫʢ ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʰʘʨʠʢʦʚ ʣʠʰʴ ʥʘ ʧʣʦʩʢʦʩʪʠ. ɼʘʣʝʝ, ʀ. ʅʴʶʪʦʥ (1643ð1724) ʚ çʆʧʪʠʢʝè 

(1675 ʛ.) ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʢʨʠʩʪʘʣʣʦʚ ʯʘʩʪʠʮʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʚ ʩʪʨʦʡ ʠ ʨʷʜʳ, ʧʦʚʦʨʘʯʠʚʘʷ ʩʚʦʠ ʦʜʠʥʘʢʦʚʝr ʩʪʦʨʦʥʳ ʚ ʦʜʠʥʘʢʦʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 

ʟʘʩʪʳʚʘʷ ʚ ʧʨʘʚʠʣʴʥʳʭ ʬʠʛʫʨʘʭ. ɸʥʘʣʦʛʠʯʥʳʝ ʤʳʩʣʠ ʚʳʩʢʘʟʳʚʘʣʠ ɼ. ɻʫʣʴʝʣʴʤʠʥʠ, ʍ. 

ɻʶʡʛʝʥʩ (1629ð1695), ʄ. ʃʦʤʦʥʶʩʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

  ʇʳʪʘʷʩʴ ʦʙʲʷʩʥʠʪʴ ʟʘʢʦʥ ʮʝʣʳʭ ʯʠʩʝʣ, ɻʘʶʠ ʥʘ ʫʛʣʘʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ 

ʩʪʘʚʠʣ ʤʥʦʛʦʛʨʘʥʥʳʝ ʤʦʣʝʢʫʣʳ; ʣʠʰʴ ʚ 1813 ʛ. ʋ. ʍ. ɺʦʣʣʘʩʪʦʥ (1766ð 1828) ʟʘʤʝʥʠʣ ʠʭ 

ʰʘʨʘʤʠ ʠʣʠ ʧʨʦʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʪʦʯʢʘʤʠ: ʪʝʤ ʩʘʤʳʤ ʠʜʝʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ 

ʧʨʠʥʷʣʘ ʚʧʦʣʥʝ ʩʦʚʨʝʤʝʥʥʳʡ ʚʠʜ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʦʩʪʠʛʥʫʪʦʤ, ʆ. ɹʨʘʚʵ ʚ 1848 ʛ. 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ ʚʩʝʭ ʪʠʧʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʨʝʰʝʪʦʢ ʣʠʰʴ 14 
37
. ʇʦʯʚʘ ʜʣʷ ʚʳʚʦʜʘ 

ʚʩʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ ʫʞʝ ʢʘʢ ʙʝʩʢʦʥʝʯʥʳʭ ʬʠʛʫʨ ʙʳʣʘ 

ʛʦʪʦʚʘ.   ʅʝ ʧʦʟʜʥʝʝ 1869 ʛ. ʂ. ɾʦʨʜʘʥ (1838ð1922) ʚ çʄʝʤʫʘʨʝ ʦ ʛʨʫʧʧʘʭ 

ʜʚʠʞʝʥʠʡè ʥʘʭʦʜʠʪ 65 ʠʟ ʥʠʭ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʳʝ (ʥʝʟʝʨʢʘʣʴʥʳʝ) ʜʚʠʞʝʥʠʷ; 

ʃ. ɿʘʥʢʝ (1842ð1897) ʧʨʠʤʝʥʠʣ ʵʪʠ ʛʨʫʧʧʳ ʚ 1879 ʛ. ʢ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ. ɺʳʚʦʜ ʚʩʝʭ 230 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʙʳʣ ʜʘʥ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ 
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 ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʛʨʫʧʧ.  

  ʆʪʢʨʳʪʠʷ ʌʝʜʦʨʦʚʘðʐʝʥʬʣʠʩʘ ʟʘʚʝʨʰʘʶʪ ʮʝʣʫʶ ʵʧʦʭʫ ʚ ʠʟʫʯʝʥʠʠ ʩʠʤʤʝʪʨʠʠ ʚ 

ʧʨʠʨʦʜʝ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʨʠʩʪʘʣʣʦʚ. ʆʥʠ ʧʦʟʚʦʣʠʣʠ ʜʘʪʴ ʛʣʫʙʦʢʦʝ, ʠʩʪʦʨʠʯʝʩʢʠ ʧʝʨʚʦʝ 

ðʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʝ ð  ʫʯʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ, ʦʢʘʟʘʚʰʝʝʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʚʪʦʨʦʛʦ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ, ʘ ʟʘʪʝʤ ʠ ʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʘʤʦʛʦ 

ʘʙʩʪʨʘʢʪʥʦʛʦ (ʜʠʥʘʤʠʯʝʩʢʦʛʦ) ʧʦʥʠʤʘʥʠʷ ʩʠʤʤʝʪʨʠʠ.  

  ʇʨʠ ʧʝʨʚʦʤ, ʙʦʣʝʝ ʫʟʢʦʤ ʧʦʥʠʤʘʥʠʠ ʩʠʤʤʝʪʨʠʝʡ ʩʯʠʪʘʶʪ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʦʚ 

ʩʦʚʤʝʱʘʪʴʩʷ ʩ ʩʘʤʠʤʠ ʩʦʙʦʡ ʧʨʠ ʦʙʤʝʥʝ ʤʝʩʪʘʤʠ ʩʦʚʤʝʩʪʠʤʦ ʠʣʠ (ʠ) ʟʝʨʢʘʣʴʥʦ 

ʨʘʚʥʳʭ ʠʭ ʯʘʩʪʝʡ 
40
.  ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʠʜʘ ʩʠʤʤʝʪʨʠʠ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ 

ʠʱʫʪ ʧʦʣʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ (ʤʘʪʝʤʘʪʠʯʝʩʢʠ ð ʛʨʫʧʧʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʣʠ 

ʘʚʪʦʤʦʨʬʠʟʤʦʚ) ð ʧʦʚʦʨʦʪʦʚ (ʚʦʢʨʫʛ ʦʩʠ), ʧʝʨʝʥʦʩʦʚ (ʚʜʦʣʴ ʦʩʠ ʪʨʘʥʩʣʷʮʠʡ), ʦʪʨʘʞʝʥʠʡ 

(ʚ ʪʦʯʢʝ, ʣʠʥʠʠ, ʧʣʦʩʢʦʩʪʠ), ʠʭ ʢʦʤʙʠʥʘʮʠʡ, ʧʝʨʝʚʦʜʷʱʠʭ ʝʛʦ ʚ ʥʦʚʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʩʯʠʪʘʝʤʦʝ ʪʝʤ ʥʝ ʤʝʥʝʝ ʥʝ ʦʪʣʠʯʥʳʤ ʦʪ ʧʨʝʞʥʝʛʦ. ʕʪʠʤ ʦʧʝʨʘʮʠʷʤ ʚ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʝʡʰʠʝ ʵʣʝʤʝʥʪʳ ʩʠʤʤʝʪʨʠʠ ð ʧʨʦʩʪʳʝ, ʟʝʨʢʘʣʴʥʳʝ, 

ʠʥʚʝʨʩʠʦʥʥʳʝ, ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ, ʚʠʥʪʦʚʳʝ ʦʩʠ, ʧʣʦʩʢʦʩʪʠ ʠ ʮʝʥʪʨ ʩʠʤʤʝʪʨʠʠ, ʧʣʦʩʢʦʩʪʴ 

ʩʢʦʣʴʟʷʱʝʛʦ ʦʪʨʘʞʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫʟʥʘʚʘʪʴ ʯʠʩʣʦ, ʭʘʨʘʢʪʝʨ, ʟʘʢʦʥʳ, ʬʦʨʤʳ 

ʦʜʥʦʦʙʨʘʟʥʦʛʦ ʠ ʥʝʦʜʥʦʦʙʨʘʟʥʦʛʦ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʚʥʳʭ ʠ ʥʝʨʘʚʥʳʭ ʯʘʩʪʝʡ 

ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʊ. ʝ. ʧʦʟʥʘʚʘʪʴ ʝʛʦ ʩʪʨʫʢʪʫʨʫ, ʪʦʯʥʝʝ, ʩʠʤʤʝʪʨʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʇʦʩʣʝʜʥʷʷ ʦʛʦʚʦʨʢʘ ʩʫʱʝʩʪʚʝʥʥʘ: ʧʦʢʘʟʳʚʘʷ ʩʚʷʟʴ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʩ ʪʝʦʨʠʝʡ 

ʩʪʨʫʢʪʫʨ ʠʣʠ ʩʠʩʪʝʤ, ʦʥʘ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʪʦʯʥʦ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʩʪʝʧʝʥʠ ʧʦʟʥʘʥʠʷ ʦʙʲʝʢʪʘ ʫʢʘʟʘʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʟʥʠʢʘʝʪ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ ʘʥʘʣʠʟʘ ʩʠʤʤʝʪʨʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ. ʕʪʘ 

ʧʨʦʙʣʝʤʘ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʛʣʘʚʝ 3.  

 ʇʨʠʚʝʜʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʩʣʦʞʠʣʦʩʴ ʥʝ ʩʨʘʟʫ. ʂʘʢ ʠ ʚʦ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ, ʧʦʟʥʘʥʠʝ ʝʝ ʧʨʠʨʦʜʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʪʦ ʚ ʚʠʜʝ ʪʦʣʴʢʦ ʦʜʥʦʡ, ʪʦ ʚ ʚʠʜʝ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ. ʕʪʦ, ʢʦʥʝʯʥʦ, ʚʝʣʦ ʢ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʠʜʝʷʤ, ʥʦ ʦʥʠ ʙʳʣʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʵʪʘʧʘʤʠ 

ʚ ʜʠʘʣʝʢʪʠʯʝʩʢʦʤ ʧʦʟʥʘʥʠʠ ʵʪʦʡ ʩʠʤʤʝʪʨʠʠ, ʧʦʢʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʟʘʚʝʨʰʠʣʦʩʴ ʩʪʦʣʴ ʞʝ 

ʥʝʦʙʭʦʜʠʤʳʤ ʩʠʥʪʝʟʦʤ.  ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʩʪʦʨʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠ ʰʣʘ 

ʪʝʤ ʞʝ ʧʫʪʝʤ (ʪʝʟʠʩ, ʘʥʪʠʪʝʟʠʩ, ʩʠʥʪʝʟ), ʢʘʢ ʠ ʠʩʪʦʨʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʜʨʫʛʠʭ ʚʘʞʥʝʡʰʠʭ 

ʧʦʥʷʪʠʡ ʥʘʫʢʠ.  

  ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʥʦʛʠʝ ʚʝʢʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʟʘʥʠʤʘʣʠʩʴ ʪʦʣʴʢʦ ʪʘʢʠʤʠ ʚʠʜʘʤʠ 

ʩʠʤʤʝʪʨʠʠ, ʢʦʪʦʨʳʝ ʠʩʯʝʨʧʳʚʘʣʠʩʴ ʣʠʰʴ ʧʣʦʩʢʦʩʪʷʤʠ ʩʠʤʤʝʪʨʠʠ (ʪʝʟʠʩ).  ɺʩʝ ʦʙʲʝʢʪʳ 

ʪʦʣʴʢʦ ʩ ʦʩʷʤʠ ʩʠʤʤʝʪʨʠʠ ʠʤʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ.  ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʰʣʦ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʜʘʥʥʦʝ ʪʝʯʝʥʠʝ ʤʳʩʣʠ ʧʦʨʦʜʠʣʦ ʩʦʙʩʪʚʝʥʥʦʝ ʦʪʨʠʮʘʥʠʝ (ʘʥʪʠʪʝʟʠʩ). ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʚ ʩʝʨʝʜʠʥʝ ʍIʍ ʚ. ʆ. ɹʨʘʚʵ ʢ ʧʣʦʩʢʦʩʪʷʤ ʜʦʙʘʚʠʣ ʦʩʠ ʩʠʤʤʝʪʨʠʠ, ʦʩʪʘʚʠʚ ʙʝʟ 

ʚʥʠʤʘʥʠʷ ʬʠʛʫʨʳ ʩ ʟʝʨʢʘʣʴʥʦ-ʧʦʚʦʨʦʪʥʳʤʠ ʦʩʷʤʠ. ʆʜʥʘʢʦ ʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ (ɻʝʩʩʝʣʴ, 

ɻʘʜʦʣʠʥ) ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʠʤʤʝʪʨʠʠ ʙʝʩʢʦʥʝʯʥʳʭ ʦʙʲʝʢʪʦʚ. ɹʳʣʠ 

ʚʳʚʝʜʝʥʳ ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ, ʚʠʥʪʦʚʳʝ ʦʩʠ ʠ ʧʣʦʩʢʦʩʪʠ ʩʢʦʣʴʟʷʱʝʛʦ ʦʪʨʘʞʝʥʠʷ. ʅʦ ʩʪʦʣʴ 

ʙʦʣʴʰʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠ ʧʨʠʚʝʣʦ ʢ ʨʝʟʫʣʴʪʘʪʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ,  ʂ ʚʟʛʣʷʜʫ, ʠʩʢʣʶʯʘʶʱʝʤʫ ʠʟ ʚʩʝʭ ʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 
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 ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ, ʧʦʜʳʪʦʞʠʚʘʶʱʝʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ, ʚ ʩʫʱʥʦʩʪʠ ʛʦʚʦʨʷ, 

ʥʝʧʦʣʥʦʝ: ʦʥʦ ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʧʨʦʩʪʫʶ ʠ ʢʨʘʪʥʫʶ ʘʥʪʠʩʠʤʤʝʪʨʠʶ, ʮʚʝʪʥʫʶ ʩʠʤʤʝʪʨʠʶ, ʮʚʝʪʥʫʶ ð ʧʨʦʩʪʫʶ 

ʠ ʢʨʘʪʥʫʶ ð ʘʥʪʠʩʠʤʤʝʪʨʠʶ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʜʘʞʝ ʚ ʨʘʤʢʘʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʩʠʤʤʝʪʨʠʝʡ ʩʣʝʜʦʚʘʣʦ ʙʳ, ʧʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʯʠʪʘʪʴ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ ʩʦʚʤʝʱʘʪʴʩʷ ʩ ʩʘʤʠʤ ʩʦʙʦʡ ʧʦ ʧʨʠʟʥʘʢʘʤ çʇè ʨʠ ʦʙʤʝʥʝ 

ʤʝʩʪʘʤʠ ʨʘʚʥʳʭ ʝʛʦ ʯʘʩʪʝʡ. 
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ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʝʨʢʘʣʴʥʳʤʠ ʦʪʨʘʞʝʥʠʷʤʠ, ʦʧʝʨʘʮʠʠ II ʨʦʜʘ  (ɾʦʨʜʘʥ, ɿʦʨʢʝ) 
41

. 

ɿʘʤʝʯʘʪʝʣʴʥʦ ʧʨʠ ʵʪʦʤ, ʯʪʦ ɿʦʥʢʝ ʠʩʢʣʶʯʘʣ, ʘ ɾʦʨʜʘʥ ʚʢʣʶʯʘʣ ʚ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʶ 

ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʝ ʧʝʨʝʥʦʩʳ ʠ ʧʦʚʦʨʦʪʳ. ʆ. ɹʨʘʚʵ ʧʳʪʘʣʩʷ ʦʙʦʡʪʠʩʴ ʪʦʣʴʢʦ ʧʨʦʩʪʳʤʠ 

ʦʩʷʤʠ, ʧʣʦʩʢʦʩʪʷʤʠ ʩʠʤʤʝʪʨʠʠ ʠ ʢʦʥʝʯʥʳʤʠ ʧʝʨʝʥʦʩʘʤʠ. ʉ ʥʝʛʦ ʥʘʯʘʣʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʡ 

ʧʝʨʠʦʜ ʧʦʟʥʘʥʠʷ. ʅʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʯʘʪʝʣʴʥʳʤʠ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʶʪʩʷ ʬʠʛʫʨʳ ɽ. ʉ. 

ʌʝʜʦʨʦʚʘ ʠ ɸ. ʐʝʥʬʣʠʩʘ, ʦʙʲʝʜʠʥʠʚʰʠʭ ʚʩʝ ʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʥʦ ʦʪʢʘʟʘʚʰʠʭʩʷ, 

ʧʨʘʚʜʘ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʞʦʨʜʘʥʦʚʩʢʠʝ ʙʝʩʢʦʥʝʯʥʦ-ʤʘʣʳʝ ʧʝʨʝʥʦʩʳ ʠ ʚʨʘʱʝʥʠʷ. ʀʤ 

ʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʦʧʝʨʘʮʠʠ ʧʨʦʪʠʚʦʨʝʯʘʪ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ. ʅʘʢʦʥʝʮ, ʚ 

ʨʘʙʦʪʘʭ ʧʦʩʣʝʜʫʶʱʠʭ ʫʯʝʥʳʭ, ʥʘʧʨʠʤʝʨ ɸ. ɺ. ʐʫʙʥʠʢʦʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʧʨʝʜʝʣʴʥʳʭ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʙʳʣ ʫʩʪʨʘʥʝʥ ʠ ʵʪʦʪ ʜʝʬʝʢʪ.  

ʇʦʩʣʝ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʧʦʥʷʪʠʝ ʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʚʠʞʝʥʠʡ I ʠ II ʨʦʜʘ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʷʚʥʦ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʚʝʥʩʪʚʘ ð ʩʦʚʤʝʩʪʠʤʦʛʦ ʠ ʟʝʨʢʘʣʴʥʦʛʦ ɻ. ɺ. 

ɺʫʣʴʬ ʠ ʂ. ʄ. ɺʠʦʣʘ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʣʠ ʚʦʟʥʠʢʰʫʶ ʤʫʯʠʪʝʣʴʥʫʶ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ 

ʙʣʘʛʦʜʘʨʷ ʩʣʝʜʫʶʱʝʡ ʚʘʞʥʦʡ ʪʝʦʨʝʤʝ: ʚʩʝ ʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʝʯʥʳʭ 

ʬʠʛʫʨ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʦʪʨʘʞʝʥʠʷʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚ ʪʨʝʭ 

ʧʣʦʩʢʦʩʪʷʭ, ʤʦʛʫʱʠʭ ʠ ʥʝ ʙʳʪʴ ʧʣʦʩʢʦʩʪʷʤʠ ʩʠʤʤʝʪʨʠʠ 
42

. ɸʥʘʣʦʛʠʯʥʦ ʣʶʙʦʝ 

ʩʠʤʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʙʝʩʢʦʥʝʯʥʳʭ ʬʠʛʫʨ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʤʘʢʩʠʤʫʤ ʚ ʯʝʪʳʨʝʭ ʧʣʦʩʢʦʩʪʷʭ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʠʤʤʝʪʨʠʠ), ʢʘʢ ʵʪʦ ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʠʣ, ʝʱʝ ʙʫʜʫʯʠ ʩʪʫʜʝʥʪʦʤ, ɸ. ʂ. ɹʦʣʜʳʨʝʚ ʚ 1907 ʛ. 
43

  

  ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʩʣʝʜʫʶʱʝʝ ʧʨʦʩʪʦʝ ʠ ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ, ʢʦʪʦʨʦʝ ʚ ʠʟʚʝʩʪʥʦʤ ʩʤʳʩʣʝ ʚʦʟʚʨʘʱʘʝʪ 

ʥʘʩ ʢ ʠʩʭʦʜʥʦʤʫ ʧʦʥʠʤʘʥʠʶ, ʥʦ ʫʞʝ ʩ ʫʯʝʪʦʤ ʙʦʛʘʪʩʪʚʘ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ: 

çʉʠʤʤʝʪʨʠʯʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʚʩʷʢʘʷ ʬʠʛʫʨʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʦʚʤʝʱʘʪʴʩʷ ʩʘʤʘ ʩ 

ʩʦʙʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʠʟʚʝʜʝʥʥʳʭ 

ʦʪʨʘʞʝʥʠʡ ʚ ʧʣʦʩʢʦʩʪʷʭè 
44
. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʦ ʩʠʤʤʝʪʨʠʯʥʫʶ ʬʠʛʫʨʫ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ: çEadem mutate resurgoè ð ʠʟʤʝʥʝʥʥʘʷ, ʷ ʚʦʩʢʨʝʩʘʶ ʪʦʡ ʞʝ ʩʘʤʦʡè ð ʥʘʜʧʠʩʴ ʧʦʜ 

ʦʯʘʨʦʚʘʚʰʝʡ ʗʢʦʙʘ ɹʝʨʥʫʣʣʠ (1654ð1705) ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʩʧʠʨʘʣʴʶ (ʧʦʩʣʝʜʥʷʷ ʥʝ 

ʦʯʝʥʴ ʧʦʭʦʞʝ ʚʳʙʠʪʘ ʥʘ ʝʛʦ ʥʘʜʛʨʦʙʥʦʤ ʢʘʤʥʝ ʚ ʄʶʥʩʪʝʨʝ). ʕʪʠ ʩʣʦʚʘ ʙʳʣʠ ʩʢʘʟʘʥʳ ʠʤ 

ʧʦ ʧʦʚʦʜʫ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʟ ʩʣʫʯʘʝʚ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ. ʅʦ ʦʥʠ ʫʜʠʚʠʪʝʣʴʥʦ ʪʦʯʥʦ 

ʨʘʩʢʨʳʚʘʶʪ ʦʩʥʦʚʥʦʝ ʚ ʣʶʙʦʤ ʚʠʜʝ ʩʠʤʤʝʪʨʠʠ.  

ʇʨʠʤʝʨʥʦ 100 ʣʝʪ ʩʧʫʩʪʷ ʧʦʩʣʝ ʨʘʙʦʪ ʂ. ɾʦʨʜʘʥʘ ʠ ʃ. ɿʦʥʢʝ ʘʢʘʜʝʤʠʢ ɸ. ɺ. ʐʫʙʥʠʢʦʚ 

ʩʥʦʚʘ ʚʦʟʚʨʘʪʠʣʩʷ ʢ ʚʦʧʨʦʩʫ ʦ ʜʚʦʡʩʪʚʝʥʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ. ɺ 1965 ʛ. ʝʤʫ ʫʜʘʣʦʩʴ ʚʳʚʝʩʪʠ 32 ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ 

ʠʩʭʦʜʷ ʪʦʣʴʢʦ ʠʟ ʦʧʝʨʘʮʠʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ I ʨʦʜʘ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ð 

ʧʦʚʦʨʦʪʦʚ ʠ ʘʥʪʠʧʦʚʦʨʦʪʦʚ 
45

. ɺ ʩʚʦʝʤ ʧʦʩʪʨʦʝʥʠʠ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʬʦʨʤʳ ɸ.ɺ. ʐʫʙʥʠʢʦʚ 

ʧʨʝʜʩʪʘʚʠʣ ʧʣʶʩʘʤʠ ʠ ʤʠʥʫʩʘʤʠ, ʟʝʨʢʘʣʴʥʦʝ ʨʘʚʝʥʩʪʚʦ ð ʘʥʪʠʨʘʚʝʥʩʪʚʦʤ, ʦʧʝʨʘʮʠʠ II 

ʨʦʜʘ ð ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʘʥʪʠʦʣʝʨʘʮʠʷʤʠ I ʨʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ, ʢʘʢ ʤʳ ʚʠʜʠʤ, 

ʩʫʱʝʩʪʚʝʥʥʳʭ ð ʠʟʦʤʦʨʬʥʳʭ ð ʚʠʜʦʠʟʤʝʥʝʥʠʡ ʝʤʫ ʠ ʫʜʘʣʦʩʴ ʚʳʚʝʩʪʠ 32 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʛʨʫʧʧʳ. ɺʩʝ ʛʨʫʧʧʳ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʦʧʫʩʢʘʶʪ ʧʨʦʩʪʦʡ ʠʣʠ ʟʥʘʯʥʳʡ 

ʵʥʘʥʪʠʦʤʦʨʬʠʟʤ, ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʠʟʦʤʦʨʬʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʛʨʫʧʧʘʤ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ. ɺ ʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʝ ɸ. ɺ. ʐʫʙʥʠʢʦʚ ʚʳʚʝʣ ʪʝ ʞʝ 32 ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ, ʥʦ 
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 Jordan. M®moire sur les groups de mouvements.  Quevres, vol. 4. Paris, 1964; L Sohnke. Entwicklung einer 

Theorie der Kristallstruktur. Leipzig, 1879. 
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ʩʦʜʝʨʞʘʱʠʝ ʪʝʧʝʨʴ ʫʞʝ ʪʦʣʴʢʦ ʧʦʚʦʨʦʪʳ ʠ ʟʝʨʢʘʣʴʥʳʝ ʘʥʪʠʧʦʚʦʨʦʪʳ 
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. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʠʜʥʦ, 

ʯʪʦ ʝʤʫ ʚʩʝ ʞʝ ʥʝ ʫʜʘʣʦʩʴ ʫʩʪʨʘʥʠʪʴ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʨʘʚʝʥʩʪʚ, ʵʣʝʤʝʥʪʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʥʘ ʤʝʩʪʦ ʟʝʨʢʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʨʘʚʝʥʩʪʚ, ʵʣʝʤʝʥʪʦʚ ʚʩʪʘʣʠ ʩʪʨʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʟʥʘʯʥʳʝ (ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʠʝ) ʦʧʝʨʘʮʠʠ, ʨʘʚʝʥʩʪʚʘ, ʵʣʝʤʝʥʪʳ ʧʨʠ  

ʩʦʭʨʘʥʝʥʠʠ ʦʧʝʨʘʮʠʡ, ʨʘʚʝʥʩʪʚ ʠ ʵʣʝʤʝʥʪʦʚ I ʨʦʜʘ. ʇʦʵʪʦʤʫ ʧʦʜʭʦʜ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ɻ. ɺ. 

ɺʫʣʴʬʘ ʠ ʂ. ʄ. ɺʠʦʣʳ ʦʩʪʘʝʪʩʷ ʧʦʢʘ ʣʫʯʰʠʤ.  

Ä 2. ʉʀʄʄɽʊʈʀʗ ð  ʆɼʅʆ- ʀ ɼɺʋʄɽʈʅɸʗ 

  ʀʪʘʢ, ʚʳʰʝ ʤʳ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ, ʯʪʦ ʢ ʢʦʥʮʫ ʍIʍ ʚ. ʙʳʣʠ ʨʝʰʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ 

ʦ ʯʠʩʣʝ ʠ ʭʘʨʘʢʪʝʨʝ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ (ʜʣʷ ʬʠʛʫʨ ʩ ʦʩʦʙʝʥʥʦʡ ʪʦʯʢʦʡ) 

ʠ ʪʨʝʭʤʝʨʥʦʡ ʩʠʤʤʝʪʨʠʠ (ʜʣʷ ʬʠʛʫʨ ʙʝʟ ʦʩʦʙʝʥʥʳʭ ʪʦʯʝʢ, ʪʦʯʥʝʝ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʨʝʰʝʪʦʢ). ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʧʝʨʝʭʦʜ ʦʪ ʥʫʣʝʚʦʡ ʩʨʘʟʫ ʢ ʪʨʝʭʤʝʨʥʦʡ ʩʠʤʤʝʪʨʠʠ ʢʘʞʝʪʩʷ 

ʥʝʣʦʛʠʯʥʳʤ. ʆʜʥʘʢʦ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʛʦʚʦʨʷʪ ʦʙ ʦʙʨʘʪʥʦʤ: 

ʪʘʢʦʡ çʧʝʨʝʩʢʦʢè  ʙʳʣ ʟʘʢʦʥʦʤʝʨʥʳʤ, ʢ ʥʝʤʫ ʚʳʥʫʜʠʣʠ ʩʘʤʠ ʢʨʠʩʪʘʣʣʳ, ʥʘ ʢʦʪʦʨʳʭ 

ʩʧʝʮʠʘʣʠʩʪʳ ʠʟʫʯʘʣʠ ʩʠʤʤʝʪʨʠʶ (ʚʢʣʘʜ ʜʨʫʛʠʭ ʥʘʫʢ ʚ çʩʠʤʤʝʪʨʠʯʝʩʢʫʶ ʢʦʧʠʣʢʫè ʙʳʣ ʚ 

ʵʪʦ ʚʨʝʤʷ ʥʠʯʪʦʞʥʦ ʤʘʣ).  

ʀʟʫʯʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʨʝʙʝʨ ʠ ʨʷʜʦʚ ʠʦʥʦʚ, ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ, 

ʉʣʘʛʘʶʱʠʭ ʢʨʠʩʪʘʣʣ, ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʚʦʜʘ ʚʩʝʭ ʦʜʥʦʤʝʨʥʳʭ ʛʨʫʧʧ 

ʩʠʤʤʝʪʨʠʠ. ɺʩʝ ʦʧʝʨʘʮʠʠ ʦʜʥʦʤʝʨʥʦʡ ʩʠʤʤʝʪʨʠʠ ʦʩʪʘʚʣʷʶʪ ʠʥʚʘʨʠʘʥʪʥʦʡ ʦʜʥʫ 

ʦʩʦʙʝʥʥʫʶ ʧʨʷʤʫʶ. ʀʟʫʯʝʥʠʝ ʞʝ ʩʠʤʤʝʪʨʠʠ ʛʨʘʥʝʡ ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ, ʘʪʦʤʥʳʭ, ʠʦʥʥʳʭ 

ʩʣʦʝʚ ʢʨʠʩʪʘʣʣʦʚ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʚʦʜʘ ʚʩʝʭ ʜʚʫʤʝʨʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ. ɺ 

ʧʦʩʣʝʜʥʠʭ ʦʧʝʨʘʮʠʠ ʩʠʤʤʝʪʨʠʠ ʦʩʪʘʚʣʷʶʪ ʠʥʚʘʨʠʘʥʪʥʦʡ ʦʜʥʫ ʦʩʦʙʝʥʥʫʶ ʧʣʦʩʢʦʩʪʴ.  

ɺ ʠʪʦʛʝ ʚʥʘʯʘʣʝ ʚ ʩʚʷʟʠ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʛʨʘʥʝʡ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʣʦʩʢʠʭ ʩʝʪʯʘʪʳʭ ʦʨʥʘʤʝʥʪʦʚ ʠʣʠ ʧʘʨʢʝʪʦʚ 

(1891 ʛ. ʠ ʧʦʟʜʥʝʝ), ʜʘʣʝʝ ð ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ çʦʜʥʦʤʝʨʥʳʭè ʬʠʛʫʨ ð ʙʦʨʜʶʨʦʚ, ʣʝʥʪ, 

ʩʪʝʨʞʥʝʡ, ʢʦʥʝʮ 20-ʭ ʛʦʜʦʚ ʥʘʰʝʛʦ ʩʪʦʣʝʪʠʷ), ʟʘʪʝʤ ð ʧʣʦʩʢʠʭ ʜʚʫʤʝʨʥʳʭ ʬʠʛʫʨ ʩʣʦʝʚ 

(1929 ʛ.). ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʣʘʛʘʪʴ ʟʜʝʩʴ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʚ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʪʜʝʣʴʥʳʭ 

ʚʝʭ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ. ʄʳ ʠʟʣʦʞʠʤ ʜʘʥʥʳʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʯʠʩʪʦ 

ʣʦʛʠʯʝʩʢʠ.  

  ʉʠʤʤʝʪʨʠʷ ʦʜʥʦʤʝʨʥʘʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʬʠʛʫʨ ʩ ʦʜʥʠʤ ʦʩʦʙʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ð ʙʦʨʜʶʨʦʚ, ʣʝʥʪ, ʩʪʝʨʞʥʝʡ, ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʝʜʚʫʩʤʳʩʣʝʥʥʦ ʛʦʚʦʨʷʪ ʦʙ ʠʭ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ. ʆʜʥʘʢʦ ʥʘʟʚʘʥʠʷ ʵʪʠ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʟʜʝʩʴ ʥʝ ʚ ʦʙʳʯʥʦʤ ʞʠʪʝʡʩʢʦʤ 

ʩʤʳʩʣʝ, ʘ ʢʘʢ ʨʦʜʦʚʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʷʚʣʝʥʠʡ.  

 ɹʦʨʜʶʨʳ ð ʵʪʦ ʬʠʛʫʨʳ ʙʝʟ ʦʩʦʙʝʥʥʳʭ ʪʦʯʝʢ, ʥʦ ʩ ʝʜʠʥʩʪʚʝʥʥʦʡ ʦʩʴʶ ʧʝʨʝʥʦʩʦʚ ʠ 

ʦʩʦʙʝʥʥʦʡ ʧʦʣʷʨʥʦʡ ʧʣʦʩʢʦʩʪʴʶ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʙʳʯʥʳʝ ʙʦʨʜʶʨʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ 

ʫʢʨʘʰʝʥʠʷ ʧʨʦʭʦʜʦʚ ʚ ʤʝʪʨʦ, ʩʪʝʥ, ʢʦʣʦʥʥ, ʧʠʣʷʩʪʨ, ʨʝʙʨʘ ʢʨʠʩʪʘʣʣʦʚ, ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʦʨʥʘʤʝʥʪʳ, ʠʤʝʶʱʠʝ çʣʠʮʦè ʠ çʠʟʥʘʥʢʫè, ʧʦʙʝʛʠ ʨʘʩʪʝʥʠʡ (ʪʨʘʜʝʩʢʘʥʮʠʷ, ʙʝʛʦʥʠʷ), 

ʩʣʝʜʳ ʥʘ ʩʥʝʛʫ, ʥʝʢʦʪʦʨʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥʳ ʠ ʪ. ʜ. ʀʭ ʩʠʤʤʝʪʨʠʷ ʠʩʯʝʨʧʳʚʘʝʪʩʷ 

ʚʩʝʛʦ ʩʝʤʴʶ ʛʨʫʧʧʘʤʠ, ʩʦʩʪʘʚʣʝʥʥʳʤʠ ʠʟ ʦʩʝʡ ʧʝʨʝʥʦʩʦʚ, ʦʙʳʯʥʳʭ ʠ çʩʢʦʣʴʟʷʱʠʭè 

ʧʣʦʩʢʦʩʪʝʡ, ʧʨʦʩʪʳʭ ʦʩʝʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 
47

.  

  ʃʝʥʪʳ ð ʵʪʦ ʬʠʛʫʨʳ ʙʝʟ ʦʩʦʙʝʥʥʳʭ ʪʦʯʝʢ, ʥʦ ʩ ʝʜʠʥʩʪʚʝʥʥʦʡ ʦʩʴʶ ʧʝʨʝʥʦʩʦʚ ʠ 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʥʝʝ ʧʦʣʷʨʥʦʡ ʠʣʠ ʥʝʧʦʣʷʨʥʦʡ ʧʣʦʩʢʦʩʪʴʶ. ɹʦʨʜʶʨʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ð 

ʣʝʥʪʳ ʩ ʦʩʦʙʝʥʥʦʡ ʧʦʣʷʨʥʦʡ ʧʣʦʩʢʦʩʪʴʶ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʙʘʨʴʝʨʳ, 

ʩʘʜʦʚʳʝ ʨʝʰʝʪʢʠ, ʟʘʙʦʨʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥʳ ʠ ʪ. ʜ. ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʣʝʥʪʘʭ ʤʦʛʫʪ 

ʙʳʪʴ ʪʦʣʴʢʦ ʰʝʩʪʴ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ: ʧʨʦʩʪʘʷ ʜʚʦʡʥʘʷ ʦʩʴ, ʮʝʥʪʨ ʠ ʧʣʦʩʢʦʩʪʴ 

ʩʠʤʤʝʪʨʠʠ, ʦʩʴ ʧʝʨʝʥʦʩʦʚ, ʜʚʦʡʥʘʷ ʚʠʥʪʦʚʘʷ ʦʩʴ ʠ ʧʣʦʩʢʦʩʪʴ ʩʢʦʣʴʟʷʱʝʛʦ ʦʪʨʘʞʝʥʠʷ. 
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 ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʊʨʠʜʮʘʪʴ ʜʚʝ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʩʦʜʝʨʞʘʱʠʝ ʪʦʣʴʢʦ ʧʦʚʦʨʦʪʳ ʠ ʟʝʨʢʘʣʴʥʳʝ 

ʘʥʛʠʧʦʚʦʨʦʪʳ. ð çʂʨʠʩʪ.è, 1966, ʪ. 11, ˉ 3, ʩʪʨ. 365ð367. 
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 ʈ.Niggli.  Die regelmªssige Punktverteilung lªngs einer Geraden in einer Ebene (Symmetrie von 

Bord¿renm¿ster).  ð çZeitschrift f¿r Kristallgraphieè (ʚ ʜʘʣʴʥʝʡʰʝʤ çZ. f¿r Krist.è) 1926, Bd, 63, S. 255; 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʣʝʥʪ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʦʩʝʡ ʩʠʤʤʝʪʨʠʠ ʚʳʰʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

ʆʙʲʷʩʥʝʥʠʝ ʵʪʦʛʦ ʧʨʦʩʪʦʝ: ʦʩʠ ʧʦʨʷʜʢʘ ʚʳʰʝ ʜʚʫʭ ʚʳʟʳʚʘʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʦʩʝʡ ʣʠʙʦ ʥʝʩʢʦʣʴʢʠʭ ʦʩʦʙʝʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʯʪʦ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ. ʉʠʤʤʝʪʨʠʷ ʣʝʥʪ ʠʩʯʝʨʧʳʚʘʝʪʩʷ 31 ʛʨʫʧʧʦʡ 
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.  

  ʉʪʝʨʞʥʠ ð ʵʪʦ ʬʠʛʫʨʳ ʙʝʟ ʦʩʦʙʳʭ ʪʦʯʝʢ ʠ ʧʣʦʩʢʦʩʪʝʡ, ʥʦ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʦʩʦʙʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʦʩʴʶ ʩʪʝʨʞʥʷ, ʩ ʢʦʪʦʨʦʡ, ʢʨʦʤʝ ʦʩʠ ʧʝʨʝʥʦʩʦʚ, ʤʦʛʫʪ ʩʦʚʧʘʜʘʪʴ 

ʚʠʥʪʦʚʳʝ, ʟʝʨʢʘʣʴʥʦ-ʧʦʚʦʨʦʪʥʳʝ, ʧʨʦʩʪʳʝ ʧʦʚʦʨʦʪʥʳʝ ʦʩʠ ʣʶʙʦʛʦ ʧʦʨʷʜʢʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʙʦʨʜʶʨʳ ʠ ʣʝʥʪʳ ð ʩʪʝʨʞʥʠ ʦʩʦʙʦʛʦ ʨʦʜʘ. ʇʨʠʤʝʨʳ ʩʪʝʨʞʥʝʡ ð ʮʝʧʠ, 

ʧʣʝʪʝʥʳʝ ʢʘʥʘʪʳ, ʚʠʥʪʳ, ʥʠʪʢʠ ʙʫʩ, ʧʦʙʝʛʠ ʨʘʩʪʝʥʠʡ, ʮʝʧʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʤʦʣʝʢʫʣʳ, ʣʫʯʠ 

ʧʨʦʩʪʦʛʦ ʠ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ, ʩʠʣʦʚʳʝ ʣʠʥʠʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʝʢʪʦʨʳ ʠ ʪ. ʜ. ʅʘ ʦʩʠ 

ʩʪʝʨʞʥʷ ʤʦʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʬʠʛʫʨʳ ʩ ʩʘʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ, ʥʦ ʥʝ ʚʳʚʦʜʷʱʠʤʠ ʟʘ ʧʨʝʜʝʣʳ 

ʦʩʦʙʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ʩʠʤʤʝʪʨʠʠ; ʠʟ ʚʩʝʭ ʬʠʛʫʨ ʩ ʩʦʙʦʡ ʪʦʯʢʦʡ ʜʣʷ ʵʪʦʡ ʮʝʣʠ 

ʧʨʠʛʦʜʥʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʢʦʥʝʯʥʳʝ ʬʠʛʫʨʳ, ʢʨʦʤʝ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʢʦʩʳʝ ʦʩʠ. ʈʘʟʤʥʦʞʝʥʠʝ ʬʠʛʫʨ ʧʦ ʦʩʠ ʩʪʝʨʞʥʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ ʙʝʩʢʦʥʝʯʥʳʭ (ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʠ ʚʠʥʪʦʚʳʝ ʦʩʠ, ʧʣʦʩʢʦʩʪʴ 

ʩʢʦʣʴʟʷʱʝʛʦ ʦʪʨʘʞʝʥʠʷ), ʘ ʪʘʢʞʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨ (ʮʝʥʪʨʘ 

ʩʠʤʤʝʪʨʠʠ, ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʟʝʨʢʘʣʴʥʦ-ʧʦʚʦʨʦʪʥʦʡ ʦʩʠ, ʧʦʧʝʨʝʯʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ). ʉʫʱʝʩʪʚʫʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʩʪʝʨʞʥʝʡ, 

ʩʚʦʜʠʤʳʭ ʢ 17 ʪʠʧʘʤ, ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ï 75 
49

. 

   ʉʠʤʤʝʪʨʠʷ ʜʚʫʤʝʨʥʘʷ ʧʨʠʩʫʱʘ ʬʠʛʫʨʘʤ ʩ ʜʚʫʤʷ ʦʩʦʙʝʥʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ: 

ʩʝʪʯʘʪʳʤ ʦʨʥʘʤʝʥʪʘʤ (ʧʘʨʢʝʪʘʤ) ʠ ʩʣʦʷʤ, ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ, ʭʦʪʷ ʠ 

ʩʚʷʟʘʥʳ ʩ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ ʙʳʪʦʚʳʤʠ ʚʝʱʘʤʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʪʘʢʞʝ ʩʣʫʞʘʪ ʣʠʰʴ 

ʨʦʜʦʚʳʤʠ ʧʦʥʷʪʠʷʤʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʜʚʫʭ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʷʚʣʝʥʠʡ.   

 ʉʝʪʯʘʪʳʡ ʦʨʥʘʤʝʥʪ ð  ʵʪʦ ʬʠʛʫʨʘ ʙʝʟ ʦʩʦʙʝʥʥʦʡ ʪʦʯʢʠ, ʩ ʦʩʦʙʝʥʥʦʡ ʧʦʣʷʨʥʦʡ 

ʧʣʦʩʢʦʩʪʴʶ ʠ ʜʚʫʤʷ ʦʩʷʤʠ ʧʝʨʝʥʦʩʦʚ. ʇʨʠʤʝʨʘʤʠ ʝʛʦ ʷʚʣʷʶʪʩʷ ʧʣʦʩʢʠʝ ʦʨʥʘʤʝʥʪʳ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʛʨʘʥʝʡ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʘʪʦʤʘʤʠ, ʠʦʥʘʤʠ ʠ ʤʦʣʝʢʫʣʘʤʠ, ʯʝʰʫʡ ʨʳʙ, 

ʢʣʝʪʦʯʝʢ  ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ, ʣʠʩʪʴʝʚ ʧʨʠ ʠʭ ʤʦʟʘʠʯʥʦʤ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʠ, 

çʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪʠʥè ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʤʳʰʝʯʥʦʡ ʬʠʙʨʠʣʣʳ, ʬʠʟʠʯʝʩʢʠʭ ʤʫʘʨʦʚ, 

ʙʠʝʥʠʡ ʠ ʪ. ʜ. ɹʝʩʢʦʥʝʯʥʳʡ ʩʝʪʯʘʪʳʡ ʦʨʥʘʤʝʥʪ ʧʨʠʤʝʥʷʝʪʩʷ ʯʝʣʦʚʝʢʦʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʘʨʢʝʪʥʳʭ ʧʦʣʦʚ, ʙʫʤʘʞʥʳʭ ʦʙʦʝʚ, ʢʦʚʨʦʚ, ʦʙʣʠʮʦʚʢʝ ʩʪʝʥ ʜʝʢʦʨʘʪʠʚʥʳʤ ʢʘʤʥʝʤ, ʚ 

ʢʘʤʝʥʥʦʡ ʠ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʝ, ʧʨʠ ʫʢʣʘʜʢʝ ʥʘ ʢʨʳʰʘʭ ʯʝʨʝʧʠʮ, ʤʦʱʝʥʠʠ ʧʣʦʱʘʜʝʡ ʠ 

ʫʣʠʮ, ʚ ʩʠʪʮʝʧʝʯʘʪʘʥʠʠ, ʜʝʢʦʨʘʪʠʚʥʦʡ ʞʠʚʦʧʠʩʠ, ʠʟʛʦʪʦʚʣʝʥʠʠ ʰʘʭʤʘʪ ʠ ʪ. ʜ. ʠ ʪ. ʧ.  

  ʉʠʤʤʝʪʨʠʷ ʙʝʩʢʦʥʝʯʥʳʭ ʩʝʪʯʘʪʳʭ ʦʨʥʘʤʝʥʪʦʚ ʠʩʯʝʨʧʳʚʘʝʪʩʷ 17 ʛʨʫʧʧʘʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ɽ. ʉ. ʌʝʜʦʨʦʚʳʤ ʚ 1891 ʛ. 
50
. ʃʶʙʦʧʳʪʥʘʷ ʜʝʪʘʣʴ: ʠʟ ʪʘʙʣʠʮʳ ɽ.ʉ. 

ʌʝʜʦʨʦʚʘ ʚʠʜʥʦ, ʯʪʦ 16 ʠʟ 17 ʛʨʫʧʧ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ 1869 ʛ. ʝʱʝ ʂ. ɾʦʨʜʘʥʦʤ ʚ 

çʄʝʤʫʘʨʘʭ ʦ ʛʨʫʧʧʘʭ ʜʚʠʞʝʥʠʡ ʩʨʝʜʠ 174 ʥʘʡʜʝʥʥʳʭ ʠʤ ʧʣʦʩʢʠʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʛʨʫʧʧ ʜʚʠʞʝʥʠʡ. ʇʦʩʣʝʜʥʷʷ ʙʳʣʘ ʦʪʢʨʳʪʘ ʚ 1874 ʛ. ʃ. ɿʦʥʢʝ
  51
. ʅʦ ʦʥ ʧʨʦʧʫʩʪʠʣ ʯʝʪʳʨʝ 

ʜʨʫʛʠʭ 
52

.            

 ʌʠʛʫʨʳ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʨʦʟʝʪʢʠ ʩʠʤʤʝʪʨʠʠ ʧ ʠʣʠ  ʧĀʪ (ʧ ð ʦʩʴ ʩʠʤʤʝʪʨʠʠ ʧʦʨʷʜʢʘ 

ʧ, ʪ ð ʧʣʦʩʢʦʩʪʴ, ʪʦʯʢʘ ð ʟʥʘʢ ʧʨʦʭʦʞʜʝʥʠʷ ʧ hʪʫʢ ʧʣʦʩʢʦʩʪʝʡ ʪ ʚʜʦʣʴ ʦʩʠ ʧ) ʧʨʠ ʠʭ 

ʨʘʟʤʥʦʞʝʥʠʠ ʚ ʜʚʫʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʧʨʝʨʳʚʥʳʭ 

ʧʝʨʝʥʦʩʦʚ ʘË ʠ aË ʧʨʠʚʦʜʷʪ ʢ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʧʣʦʩʢʠʤ ʢʦʥʪʠʥʫʫʤʘʤ ʜʚʦʷʢʦʛʦ ʨʦʜʘ: aË: aË: 

ʧĀm; aË: aË: ʧ  (n = 1 õ Ð) (ʟʜʝʩʴ ʜʚʦʝʪʦʯʠʝ ðʟʥʘʢ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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 ɸ. Speizer. Die  Theorie der Gruppen von endlichen Ordnung, Berlin, 1927. 
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 ʉ. Hermann. Ketten und Netzgruppen, ð çZ. f¿r Krist.è, 1928 (1929), Bd.. 69, S. 250; ɽ. Alexander,  Systematik 

der eindimensionalen Raumgruppen. ð çZ. f¿r Krist.è, 1929, ɺd. 70, S. 367;  ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʉʠʤʤʝʪʨʠʷ. 
50

 ʉʤ. ɽ. ʉ. ʌʝʜʦʨʦʚ. ʉʠʤʤʝʪʨʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ. ð çɿʘʧ. ʉʇ6. ʄʠʥʝʨ. ʦ-ʚʘè, 1891, ʪ. 28, ʩʪʨ. 345. 
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 ʉ. Jordaʧ. Qʝuvres, vol. 4.Paris, 1964; L. $ohncke. Die regelmªssige ebene Punktsysteme. Jahrbuch f¿r reine und 

angewandte  Mathematik, 1874, ɺd. 77, S. 47ð102. 
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 ʆ ʛʨʫʧʧʘʭ ʩʠʤʤʝʪʨʠʠ ʧʣʦʩʢʠʭ ʦʨʥʘʤʝʥʪʦʚ ʩʤ. ʪʘʢʞʝ ʨʘʙʦʪʳ  ɽ. Fedorov. Regulªre Plan und Raumtheilung,  
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ʚʦʟʤʦʞʥʦ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʪʣʠʯʥʳʭ ʦʪ ʝʚʢʣʠʜʦʚʳʭ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʧʣʦʩʢʦʩʪʝʡ. 

ɿʘʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʪʦʣʴʢʦ ʧʨʠ n = Ð ʤ  rʧʦʣʫʯʘʝʤ ʚʧʦʣʥʝ ʠʟʦʪʨʦʧʥʫʶ: 1) çʦʙʳʢʥʦʚʝʥʥʫʶè 

ʦʜʥʦʩʪʦʨʦʥʥʶʶ ʧʣʦʩʢʦʩʪʴ ʩʠʤʤʝʪʨʠʠ aË: aË: ÐĀm, ʢʦʪʦʨʦʡ ʦʪʚʝʯʘʝʪ, ʥʘʧʨʠʤʝʨ, ʛʣʘʜʢʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ, ʦʪʨʘʞʘʶʱʘʷ ʩʚʝʪʦʚʳʝ ʣʫʯʠ; 2) ʧʨʘʚʫʶ ʠ ʣʝʚʫʶ ʦʜʥʦʩʪʦʨʦʥʥʶʶ 

ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ aË: aË: Ð, ʢʦʪʦʨʦʡ ʦʪʚʝʯʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ 

ʨʘʩʪʚʦʨʘ, ʚʨʘʱʘʶʱʝʛʦ ʧʣʦʩʢʦʩʪʴ ʣʠʥʝʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ ʚʧʨʘʚʦ ʠʣʠ ʚʣʝʚʦ. ɼʣʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʧʣʦʩʢʦʩʪʠ ʠʤʝʥʥʦ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʨʦʜʦʚ 

(ʠʟʦʤʝʨʠʡʥʳʝ).  

  ɺʩʝʤ ʦʩʪʘʣʴʥʳʤ ʚʠʜʘʤ ʩʠʤʤʝʪʨʠʠ ( n Í Ð) ʦʪʚʝʯʘʶʪ ʘʥʠʟʦʪʨʦʧʥʳʝ ʧʣʦʩʢʦʩʪʠ; 

ʬʦʨʤʫʣʝ aË: aË:1 ʦʪʚʝʯʘʶʪ ʧʨʘʚʳʝ ʠ ʣʝʚʳʝ çʘʩʠʤʤʝʪʨʠʯʥʳʝè ʚ ʩʤʳʩʣʝ ʩʠʤʤʝʪʨʠʠ 

ʨʘʟʤʥʦʞʘʝʤʳʭ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ. ʀʭ ʤʦʜʝʣʷʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʙʝʩʢʦʥʝʯʥʳʝè 

ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʨʘʚʥʦʤʝʨʥʦ ʠ ʙʝʩʧʦʨʷʜʦʯʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘ ʥʠʭ 

ʘʩʠʤʤʝʪʨʠʯʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʠʣʠ ʦʜʥʦʨʦʜʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʩ ʚʳʩʦʪʳ ʧʪʠʯʴʝʛʦ ʧʦʣʝʪʘ.  

  ʆʪ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʧʣʦʩʢʠʭ ʢʦʥʪʠʥʫʫʤʦʚ ʣʝʛʢʦ ʧʝʨʝʡʪʠ ʢ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʧʣʦʩʢʠʤ 

ʩʝʤʠʢʦʥʪʠʥʫʫʤʘʤ ð ʙʝʩʢʦʥʝʯʥʳʤ ʧʣʦʩʢʠʤ ʬʠʛʫʨʘʤ, ʧʨʝʨʳʚʥʳʤ ʚ ʦʜʥʠʭ ʠ ʥʝʧʨʝʨʳʚʥʳʤ 

ʚ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʨʠʤʝʨʳ ʠʭð ʩʠʩʪʝʤʘ ʥʘʯʝʨʯʝʥʥʳʭ ʥʘ ʙʫʤʘʛʝ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʧʦʣʦʩ, ʧʣʦʩʢʠʡ ʨʷʜ ʢʘʨʘʥʜʘʰʝʡ ʠ ʪ. ʜ. ʀʭ ʩʠʤʤʝʪʨʠʷ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʚʩʝʛʦ 7 ʚʠʜʘʤʠ. 

ʇʨʠʯʝʤ ʝʩʣʠ ʦʪʙʨʦʩʠʪʴ ʚ ʬʦʨʤʫʣʘʭ ʩʠʤʤʝʪʨʠʠ ʧʣʦʩʢʠʭ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʩʝʤʠʢʦʥʪʠʥʫʫʤʦʚ 

ʩʠʤʚʦʣ ʥʝʧʨʝʨʳʚʥʦʡ ʦʩʠ ʧʝʨʝʥʦʩʦʚ aË, ʪʦ ʧʦʣʫʯʘʝʪʩʷ 7 ʬʦʨʤʫʣ ʩʠʤʤʝʪʨʠʠ ʫʞʝ ʠʟʚʝʩʪʥʳʭ 

ʥʘʤ ʙʦʨʜʶʨʦʚ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʣʦʩʢʠʝ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʩʝʤʠʢʦʥʪʠʥʫʫʤʳ  ð ʵʪʦ 

ʦʙʳʢʥʦʚʝʥʥʳʝ ʙʦʨʜʶʨʳ, ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʚʳʪʷʥʫʪʳʝ ʚ ʰʠʨʠʥʫ.  

  ʉʣʦʠ ð ʵʪʦ ʬʠʛʫʨʳ ʙʝʟ ʦʩʦʙʝʥʥʳʭ ʪʦʯʝʢ, ʩ ʦʩʦʙʝʥʥʦʡ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʣʷʨʥʦʡ 

ʧʣʦʩʢʦʩʪʴʶ ʠ ʜʚʫʤʷ ʦʩʷʤʠ ʧʝʨʝʥʦʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʪʯʘʪʳʝ ʦʨʥʘʤʝʥʪʳ ʣʠʰʴ ʦʩʦʙʦʛʦ 

ʨʦʜʘ ʩʣʦʠ. ʇʨʠʤʝʨʘʤʠ ʩʣʦʝʚ ʷʚʣʷʶʪʩʷ ʤʦʥʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʢʣʘʜʯʘʪʳʝ ʩʣʦʠ 

ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʮʝʧʝʡ 
53
, ʪʦʥʯʘʡʰʠʝ ʧʣʝʥʢʠ, ʧʨʦʟʨʘʯʥʳʝ ʜʚʫʩʪʦʨʦʥʥʠʝ ʚʳʚʝʩʢʠ ʠ ʪ. ʜ.  

ʉʠʤʤʝʪʨʠʷ ʩʣʦʝʚ ʠʩʯʝʨʧʳʚʘʝʪʩʷ 80 ʛʨʫʧʧʘʤʠ. ʀʭ ʚʳʚʦʜ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʘʣʠ 

ɻʝʨʤʘʥʥ, ɺʝʙʝʨ, ʘ ʙʦʣʝʝ ʧʦʣʥʦ ʨʘʟʨʘʙʦʪʘʣʠ ɸʣʝʢʩʘʥʜʝʨ ʠ ɻʝʨʨʤʘʥʥ 
54
. ʉʦ ʩʣʦʷʤʠ ʩʚʷʟʘʥʳ 

ʜʚʫʩʪʦʨʦʥʥʠʝ ʧʣʦʩʢʠʝ ʢʦʥʪʠʥʫʫʤʳ ʠ ʩʝʤʠʢʦʥʪʠʥʫʫʤʳ.  

  ɺʳʚʦʜ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʣʦʩʢʠʭ ʢʦʥʪʠʥʫʫʤʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʨʘʟʤʥʦʞʝʥʠʝʤ ʬʠʛʫʨ ʜʚʫʩʪʦʨʦʥʥʝʡ ʨʦʟʝʪʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʫʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ 

ʥʝʧʨʝʨʳʚʥʳʭ ʧʝʨʝʥʦʩʦʚ. ʊʘʢ ʢʘʢ ʯʠʩʣʦ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʨʦʟʝʪʦʢ 

ʙʝʩʢʦʥʝʯʥʦ, ʪʦ ʙʝʩʢʦʥʝʯʥʦ ʠ ʯʠʩʣʦ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʣʦʩʢʠʭ ʢʦʥʪʠʥʫʫʤʦʚ.  

ɼʚʫʩʪʦʨʦʥʥʠʡ ʧʣʦʩʢʠʡ ʩʝʤʠʢʦʥʪʠʥʫʫʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʫʭ ʚʟʘʠʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʝʨʝʥʦʩʦʚ ʧʨʷʤʦʡ ʣʠʥʠʠ, ʦʙʣʘʜʘʶʱʝʡ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʤʤʝʪʨʠʝʡ 

ʣʝʥʪʳ. ʊʘʢ ʢʘʢ ʯʠʩʣʦ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʣʝʥʪ 31, ʪʦ ʩʪʦʣʴʢʦ ʞʝ ʠ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʜʚʫ- ʠ 

ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʩʝʤʠʢʦʥʪʠʥʫʫʤʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʣʦʩʢʦʛʦ ʜʚʫʩʪʦʨʦʥʥʝʛʦ 

ʩʝʤʠʢʦʥʪʠʥʫʫʤʘ ʤʦʞʥʦ ʚʟʷʪʴ ʩʠʩʪʝʤʫ ʪʦʥʢʠʭ ʥʘʪʷʥʫʪʳʭ ʥʘ ʧʣʦʩʢʦʩʪʠ ʨʘʚʥʦʦʪʩʪʦʷʱʠʭ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʨʦʚʦʣʦʢ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʧʦ ʧʨʦʚʦʜʘʤ ʧʦʡʜʝʪ ʚ ʦʜʥʫ ʠʣʠ ʧʦʧʝʨʝʤʝʥʥʦ ʚ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʪʦ ʩʠʤʤʝʪʨʠʷ ʩʝʤʠʢʦʥʪʠʥʫʫʤʘ ʠʟʤʝʥʠʪʩʷ 
55

.  

 

Ä ɿ. ʂʆʅʊʀʅʋʋʄʓ,  

ʉɽʄʀʂʆʅʊʀʅʋʋʄʓ, ɼʀʉʂ0ʅʊʀʅʋʋʄʓ 
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ʅʘʪʫʨʘʣʠʩʪ, ʠʩʭʦʜʷ ʠʟ ʰʢʦʣʴʥʦʡ ʨʫʪʠʥʳ, ʚʩʝ ʚʨʝʤʷ ʤʳʩʣʠʣ ʦ 

ʝʜʠʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʥʝ ʦ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʥʝ 

ʦ ʩʦʩʪʦʷʥʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʥ ʥʝ ʩʦʟʥʘʚʘʣ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʠ ʚʦʦʙʱʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʣʘʥʝʪ ʝʩʪʴ ʦʩʦʙʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʠʛʜʝ, ʢʨʦʤʝ ʧʣʘʥʝʪ, ʥʝ ʥʘʙʣʶʜʘʝʤʳʝ. ɺ ʪʝʯʝʥʠʝ 

ʪʳʩʷʯʝʣʝʪʠʡ, ʛʦʚʦʨʷ ʦ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʝʣʘʭ, ʦʥ ʥʝ 

ʩʦʟʥʘʚʘʣ ʠ ʥʝ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʢʘʞʜʦʝ ʧʨʠʨʦʜʥʦʝ ʪʝʣʦ ʠ ʢʘʞʜʦʝ 

ʧʨʠʨʦʜʥʦʝ ʷʚʣʝʥʠʝ ʠʤʝʝʪ ʩʚʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʤʘʪʝʨʠʘʣʴʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʅʘʪʫʨʘʣʠʩʪ 

ʠʟʫʯʘʝʪ, ʠʟʫʯʘʷ ʩʠʤʤʝʪʨʠʶ. 

ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ 

  ɺ ʪɻʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʤʳ, ʦʪʪʦʣʢʥʫʚʰʠʩʴ ʦʪ ʬʠʛʫʨ ʩ ʪʨʝʭʤʝʨʥʦʡ ʩʠʤʤʝʪʨʠʝʡ, 

ʚʳʥʫʞʜʝʥʳ ʚʦʟʚʨʘʪʠʪʴʩʷ ʢ ʥʠʤ ʩʥʦʚʘ, ʥʦ ʫʞʝ ʢʘʢ ʢ ʩʠʤʤʝʪʨʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ ð  

ʪʨʝʭʤʝʨʥʳʤ ʜʠʩʢʦʥʪʠʥʫʫʤʘʤ, ʩʝʤʠʢʦʥʪʠʥʫʫʤʘʤ ʠ ʢʦʥʪʠʥʫʫʤʘʤ.  

ʆ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʮʝʥʥʦʩʪʠ ʫʯʝʥʠʷ ʦ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʠʥʫʫʤʘʭ ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ ʩʫʜʠʪʴ 

ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ ʤʘʪʝʨʠʘʣʘʤ. ɿʜʝʩʴ, ʥʝʩʢʦʣʴʢʦ ʟʘʙʝʛʘʷ ʚʧʝʨʝʜ, ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ 

ʬʠʣʦʩʦʬʩʢʦʡ ʝʛʦ ʩʪʦʨʦʥʝ.  

  ʋʞʝ ʠʟ ʬʠʣʦʩʦʬʩʢʠʭ ʧʦʣʦʞʝʥʠʡ: 1) ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ð ʬʦʨʤʳ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ, 2) ʜʚʠʞʝʥʠʝ ð ʩʫʱʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, 3) ʩʫʱʝʩʪʚʫʶʪ 

ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʝ, ʚʟʘʠʤʥʦ ʧʨʝʚʨʘʱʘʶʱʠʝʩʷ ʚʠʜʳ ʤʘʪʝʨʠʠ ʠ ʬʦʨʤʳ ʝʝ ʜʚʠʞʝʥʠʷ ð

ʚʳʪʝʢʘʶʪ ʚʳʚʦʜʳ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʚʟʘʠʤʥʦ ʧʨʝʚʨʘʱʘʶʱʠʭʩʷ 

ʢʦʥʢʨʝʪʥʳʭ ʬʦʨʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ.  

 ʕʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʩʣʝʜʫʶʪ, ʚʦ-ʧʝʨʚʳʭ, ʠʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʣʦʞʝʥʠʡ 2), 3): ʝʩʣʠ 

ʧʦʩʣʝʜʥʠʝ ʠʩʪʠʥʥʳ, ʪʦ ʠʩʪʠʥʥʳʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠ ʟʘʢʣʶʯʝʥʠʷ ʠʟ ʥʠʭ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʭ, ʦʜʥʦ- ʠʣʠ ʜʚʫʩʪʦʨʦʥʥʝ ʧʝʨʝʭʦʜʷʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʢʦʥʢʨʝʪʥʳʭ 

ʚʠʜʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. ɺʦ-ʚʪʦʨʳʭ, ʵʪʠ ʞʝ ʚʳʚʦʜʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʣʦʞʝʥʠʡ 1), 3): ʝʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ð ʬʦʨʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʤʘʪʝʨʠʠ ʠ ʩʫʱʝʩʪʚʫʶʪ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʝ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʧʝʨʝʭʦʜʷʱʠʝ ʜʨʫʛ ʚ ʜʨʫʛʘ 

ʚʠʜʳ ʤʘʪʝʨʠʠ, ʪʦ ʜʦʣʞʥʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʧʝʨʝʭʦʜʷʱʠʝ ʜʨʫʛ ʚ ʜʨʫʛʘ ʚʠʜʳ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠʜʝʪʩʷ ʧʨʠʟʥʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠʟʤʝʥʷʝʤʦʩʪʴ, ʨʘʟʚʠʪʠʝ ʤʘʪʝʨʠʠ ʙʝʟ ʪʘʢʦʡ ʞʝ ʠʟʤʝʥʷʝʤʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ 

ʝʝ ʢʦʨʝʥʥʳʭ ʬʦʨʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʙʦ ʤʘʪʝʨʠʷ ʚʝʟʜʝ ʠ ʚʩʝʛʜʘ ʧʦʚʪʦʨʷʝʪ 

ʦʜʥʠ ʠ ʪʝ ʞʝ ʚʠʜʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ʠ ʪʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʚ ʥʠʭ ʢʘʢ ʚ ʯʝʤ-ʪʦ 

ʚʥʝʰʥʝʤ, ʦʪ ʥʝʝ ʥʝ ʟʘʚʠʩʷʱʝʤ, ʣʠʙʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ð ʘʪʨʠʙʫʪʳ ʤʘʪʝʨʠʠ, ʠ ʪʦʛʜʘ 

ʚʤʝʩʪʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʤʘʪʝʨʠʠ ʜʦʣʞʥʳ ʠʟʤʝʥʷʪʴʩʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʝʝ ʘʪʨʠʙʫʪʳ. 

ʇʨʠʯʝʤ ʘʥʘʣʦʛʠʯʥʦ ʝʝ ʩʘʤʦʜʚʠʞʝʥʠʶ ʜʦʣʞʥʦ ʠʤʝʪʴ ʤʝʩʪʦ ʝʝ ʩʘʤʦʧʨʦʩʪʠʨʘʥʠʝ ʠ 

ʩʘʤʦʧʨʝʭʦʞʜʝʥʠʝ 
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ɼʘʥʥʳʝ ʦ ʢʦʥʪʠʥʫʫʤʘʭ, ʩʝʤʠʢʦʥʪʠʥʫʫʤʘʭ ʠ ʜʠʩʢʦʥʪʠʥʫʫʤʘʭ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʠ 

ʫʪʚʝʨʞʜʝʥʠʷ. ʆʥʠ ʩ ʥʦʚʦʡ ʠ ʦʯʝʥʴ ʩʚʦʝʦʙʨʘʟʥʦʡ ʩʪʦʨʦʥʳ ʚʳʷʚʣʷʶʪ ʩʚʷʟʴ ʩʠʤʤʝʪʨʠʠ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ ʚʨʝʤʝʥʝʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʦʛʘʱʘʶʪ ʥʘʰʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʠ ʚʨʝʤʝʥʠ) ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʢʦʪʦʨʳʝ 

ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ, ʬʠʟʠʯʝʩʢʠʤʠ ʠ 

ʬʠʣʦʩʦʬʩʢʠʤʠ ʪʝʦʨʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʜʝʩʴ ʚ ʩʚʷʟʠ çʩʠʤʤʝʪʨʠʷ ð  

ʧʨʦʩʪʨʘʥʩʪʚʦ ð ʚʨʝʤʷè ʨʘʩʢʨʳʚʘʝʪʩʷ ʣʠʰʴ ʦʜʥʘ ʩʪʦʨʦʥʘ ð ʩʠʤʤʝʪʨʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʚʨʝʤʝʥʠ. ɼʨʫʛʘʷ ʩʪʦʨʦʥʘ ð çʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʩʠʤʤʝʪʨʠʷè ð  ʥʘʤʠ ʙʫʜʝʪ 

ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚ ʛʣʘʚʘʭ ʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʦʪʯʘʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʷʭ.  

  ʆʯʝʚʠʜʥʦ, ʢʨʠʩʪʘʣʣʳ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ ʘʪʦʤʦʚ, ʠʦʥʦʚ ʠ ʤʦʣʝʢʫʣ ʤʦʞʥʦ 
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 ʉʤ. ʖ. ɸ. ʋʨʤʘʥʮʝʥ, ʖ. ʇ. ʊʨʫʩʦʚ. ʆ ʩʧʝʮʠʬʠʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠ ʦʪʥʦʰʝʥʠʡ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ. 

ð çɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠè , 1958, ˉ 6, ʩʪʨ. 42ð54; ʖ. ɸ. ʋʨʤʘʥʮʝʚ, ʖ. ʇ. ʊʨʫʩʦʚ. ʆ ʩʚʦʡʩʪʚʘʭ ʚʨʝʤʝʥʠ.ð 

çɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠè, 1961, ˉ 5, ʩʪʨ. 58ð70. 
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.  

  ʇʦʤʠʤʦ ʜʠʩʢʨʝʪʥʳʭ ð ʘʥʠʟʦʪʨʦʧʥʳʭ ʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʪʝʦʨʠʠ 

ʨʘʟʣʠʯʘʶʪ ʝʱʝ ʠ ʜʠʩʢʨʝʪʥʳʝ ʚ ʦʜʥʠʭ ʠ ʥʝʧʨʝʨʳʚʥʳʝ ʚ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ð ʩʝʤʠʢʦʥʪʠʥʫʫʤʳ I ʠ II  ʨʦʜʘ 
58
, ʉʝʤʠʢʦʥʪʠʥʫʫʤʳ, ʙʫʜʫʯʠ ʷʚʣʝʥʠʷʤʠ, ʧʝʨʝʭʦʜʥʳʤʠ 

ʤʝʞʜʫ ʢʦʥʪʠʥʫʫʤʘʤʠ ʠ ʜʠʩʢʦʥʪʠʥʫʫʤʘʤʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʭ ʝʜʠʥʩʪʚʦʤ, ʩ ʥʦʚʳʭ ʩʪʦʨʦʥ 

ʚʳʷʚʣʷʶʪ ʜʠʘʣʝʢʪʠʢʫ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

  ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ (ʪʨʝʭʤʝʨʥʳʝ) ʩʝʤʠʢʦʥʪʠʥʫʫʤʳ I, ʨʦʜʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 

ʪʨʘʥʩʣʷʮʠʝʡ ʧʣʦʩʢʠʭ ʢʦʥʪʠʥʫʫʤʦʚ ʚʜʦʣʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʢ ʥʠʤ. ʇʨʠ ʘʥʘʣʠʟʝ ʩʠʤʤʝʪʨʠʠ 

ʩʪʝʨʞʥʝʡ ʤʳ ʦʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʘ ʚʩʝʭ ʩʧʦʩʦʙʘʭ ʯʝʨʝʜʦʚʘʥʠʷ ʚʜʦʣʴ ʦʩʦʙʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ  

ʧʣʦʩʢʠʭ ʠ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨ. ʏʠʩʣʦ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʧʨʠ ʵʪʦʤ ʦʢʘʟʘʣʦʩʴ ʨʘʚʥʳʤ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɿʥʘʯʠʪ, ʙʝʩʢʦʥʝʯʥʳʤ ʜʦʣʞʥʦ ʙʳʪʴ ʠ ʯʠʩʣʦ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʝʤʠʢʦʥʪʠʥʫʫʤʦʚ I ʨʦʜʘ. ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʪʘʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʧʨʠʨʦʜʝ. ʆʥʠ ʧʨʦʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʩʤʝʢʪʠʯʝʩʢʠʭ 

ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʘʭ. ʇʦʩʣʝʜʥʠʝ ʩʦʩʪʦʷʪ ʠʟ ʧʣʝʥʦʢ ʪʦʣʱʠʥʦʡ ʚ 1ð2 ʤʦʣʝʢʫʣʳ, ʧʣʝʥʢʠ 

ʣʝʞʘʪ ʜʨʫʛ ʥʘ ʜʨʫʛʝ, ʢʘʢ ʣʠʩʪʳ ʚ ʩʪʦʧʢʝ ʙʫʤʘʛʠ, ʧʨʠʯʝʤ ʤʦʣʝʢʫʣʳ ʚ ʥʠʭ ʦʜʥʦʡ ʩʚʦʝʡ ʦʩʴʶ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ, ʘ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʥʝʪ. ɼʨʫʛʠʝ ʧʨʠʤʝʨʳ ð ʧʦʣʝ 

ʩʪʦʷʯʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ ʚ ʞʠʜʢʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʥʦʝ ʩʛʫʱʝʥʠʷʤʠ ʠ ʨʘʟʨʷʞʝʥʠʷʤʠ 

ʧʦʩʣʝʜʥʝʡ, ʘ ʪʘʢʞʝ ʦʜʥʦʨʦʜʥʦʝ ʩʚʝʪʦʚʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʝʤʠʢʦʥʪʠʥʫʫʤ ʜʣʷ ʧʣʦʩʢʠʭ ʚʦʣʥ.  

  ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʝʤʠʢʦʥʪʠʥʫʫʤʳ II ʨʦʜʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʝʨʝʥʦʩʦʤ 

ʣʶʙʳʭ ʠʟ ʦʜʥʦ- ʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʣʦʩʢʦʩʪʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʩʠʤʤʝʪʨʠʝʡ ʙʝʩʢʦʥʝʯʥʳʭ ʩʣʦʝʚ. 

ʊʘʢ ʢʘʢ ʧʦʩʣʝʜʥʠʭ 80, ʪʦ ʩʪʦʣʴʢʦ ʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʪʨʝʭʤʝʨʥʳʭ 

ʢʦʥʪʠʥʫʫʤʦʚ II ʨʦʜʘ. ʇʨʦʩʪʝʡʰʠʝ ʧʨʠʤʝʨʳ ʩʝʤʠʢʦʥʪʠʥʫʫʤʦʚ II ʨʦʜʘ ʜʘʝʪ ʧʨʘʢʪʠʢʘ: ʩ 

ʥʠʤʠ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʧʨʠ ʫʢʣʘʜʢʝ ʩʪʝʨʞʥʝʡ ð ʢʘʨʘʥʜʘʰʝʡ, ʙʨʝʚʝʥ, ʪʨʫʙ ʠ ʪ. ʜ. 

 ɺʝʨʥʳʝ ʨʘʟ ʧʨʠʥʷʪʦʡ ʣʦʛʠʢʝ, ʤʳ ʧʝʨʝʭʦʜʠʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʦʣʥʦʩʪʴʶ 

ʥʝʧʨʝʨʳʚʥʳʭ ʚʦ ʚʩʝʭ ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚ-ʢʦʥʪʠʥʫʫʤʦʚ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʢʦʥʪʠʥʫʫʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʪʨʝʭ ʥʝʧʨʝʨʳʚʥʳʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ 

ʧʝʨʝʥʦʩʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʩʠʤʤʝʪʨʠʝʡ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨ. ʊʘʢ ʢʘʢ 

ʯʠʩʣʦ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʧʦʩʣʝʜʥʠʭ ʙʝʩʢʦʥʝʯʥʦ, ʪʦ ʠ ʯʠʩʣʦ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʢʦʥʪʠʥʫʫʤʦʚ 

ʨʘʚʥʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɸ. ɺ. ʐʫʙʥʠʢʦʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʙʝʩʢʦʥʝʯʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʩʠʤʤʝʪʨʠʡ ʥʝʧʨʝʨʳʚʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ð ʩʠʤʤʝʪʨʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʧʫʪʝʤ 

ʥʝʧʨʝʨʳʚʥʳʭ ʧʝʨʝʥʦʩʦʚ ʦʜʥʦʡ ʪʦʯʢʠ ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ʧʦ ʦʩʷʤ ʘË,bË, cË,ð  

ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʦʝ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʠʤʤʝʪʨʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʝʥʦʩʦʚ ʪʦʯʝʢ ʩ ʩʠʤʤʝʪʨʠʡ (ʧ) ʠ (ʧ : 2) ʧʦ ʜʚʫʤ ʦʩʷʤ ʘË,bË, ʠ ʚʠʥʪʦʚʦʛʦ ʜʚʠʞʝʥʠʷ Ð ʧʦ 

ʪʨʝʪʴʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʢ ʦʙʝʠʤ ʦʩʷʤ. ʏʪʦʙʳ ʩʦʩʪʘʚʠʪʴ ʩʝʙʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʘʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʚʦʦʙʨʘʟʠʤ ʩʪʦʧʫ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ çʚʦʨʩʠʩʪʳʭè 
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 ʉʤ. ɹ. ɼʝʣʦʥʝ. ʅ. ʇʘʜʫʨʦʚ, ɸ. ɸʣʝʢʩʘʥʜʨʦʚ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʢʨʠʩʪʘʣʣʦʚ. ʃ., 

1934. ʆʥʠ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʜʣʷ ʬʝʜʦʨʦʚʩʢʠʭ ʛʨʫʧʧ ʧʨʘʚʳʝ ʠ ʣʝʚʳʝ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʣʠʚʘʶʪʩʷ. 

ʊʘʢʠʭ ʛʨʫʧʧ ʥʝ 22, ʘ 11, ʘ ʚʩʝʭ ʬʝʜʦʨʦʚʩʢʠʭ ʛʨʫʧʧ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ 230, ʢʘʢ ʧʦʣʘʛʘʣʠ ʌʝʜʦʨʦʚ ʠ 

ʐʝʥʬʣʠʩ, ʘ 219. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʧʦʟʜʥʝʝ ʵʪʦʪ ʚʳʚʦʜ ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ ʨʘʩʩʤʘʪʨʠʚʘʣ ʢʘʢ ʚʘʞʥʝʡʰʫʶ 

ʧʦʧʨʘʚʢʫ ʢ ʪʝʦʨʠʠ ʌʝʜʦʨʦʚʘðʐʝʥʬʣʠʩʘ ʩʦ ʚʨʝʤʝʥʠ ʝʝ ʩʦʟʜʘʥʠʷ,  ʂ ʩʢʘʟʘʥʥʦʤʫ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ 

ʯʠʩʣʦ ʘʙʩʪʨʘʢʪʥʳʭ ʪʦʯʝʯʥʳʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʪʘʢʞʝ ʥʝ 32, ʘ 18 (ʩʤ. ɽ. ʅ. ɹʝʣʦʚʘ, ʅ. 

ɺ. ɹʝʣʦʚ,  ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʆ ʯʠʩʣʝ ʠ ʩʦʩʪʘʚʝ ʘʙʩʪʨʘʢʪʥʳʭ ʛʨʫʧʧ, ʦʪʚʝʯʘʶʱʠʭ 32 ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʤ 

ʢʣʘʩʩʘʤ. ð ʜʦʢʣʘʜʳ ɸʅ ʉʉʉʈè, 1948, ʪ. 63, ˉ 6, ʩʪʨ. 669ð672). ɿʘʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʵʪʠ ʛʨʫʧʧʳ ʦʙʣʘʜʘʶʪ 

ʪʘʢʞʝ 18 ʧʘʨʘʤʠ ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷʞʝʥʥʳʭ ʦʜʥʦʤʝʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʅʘʢʦʥʝʮ, ʟʘʤʝʪʠʤ, ʯʪʦ ʯʠʩʣʘ ʠ 

ʩʦʩʪʘʚʳ ʘʙʩʪʨʘʢʪʥʳʭ ʦʜʥʦ-  ʠ ʜʚʫʤʝʨʥʳʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʩʠʭ 

ʧʦʨ. ʅʝ ʨʝʰʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʜʘʯʠ ʠ ʚʦ ʚʩʝʭ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʷʭ ʩʠʤʤʝʪʨʠʠ. 
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 ʉ. Jordan. ʄʝmoire sur lesgroupes de mouvements. Quevres, 1964, ʫʦl. 4, ʨ. 231ð302; ʅ. ʅʝsch. ¦ber die 

Symmetrie zweier Art in Kontinuen und Semidiskontinuen. ð çZ. Krist.è, 1930, Bd73, S 346 (ʩʠʤʤʝʪʨʠʷ 

ʢʦʥʪʠʥʫʫʤʘ ʩ ʦʪʨʘʞʝʥʠʷʤʠ); ɸ. Schubnikow . ¦ber die Symmetrie des Semikontinuums. ð çZ. Krist.è, 1929, Bd. 

72,  S. 272 (ʩʠʤʤʝʪʨʠʷ ʢʦʥʪʠʥʫʫʤʘ ʙʝʟ ʦʪʨʘʞʝʥʠʡ); ɸ. Schubnikow . ¦ber die Symmetrie des Semikontinuums. 

ð çZ. Krist.è, 1930, ɺd. 73, S. 430;  ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʂʨʠʩʪʘʣʣ ʢʘʢ ʥʝʧʨʝʨʳʚʥʘʷ cʨʝʜʘ. ð çɾʫʨʥʘʣ 
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ð çʊʨʫʜʳ ʥʦʷʙʨʴʩʢʦʡ ʶʙʠʣʝʡʥʦʡ ʩʝʩʩʠʠ ɸʅ ʉʉʉʈ. ʃ., 1933, ʩʪʨ. 181. 
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ʧʣʦʩʢʦʩʪʝʡ, çʧʨʠʯʝʩʘʥʥʳʭè ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠʯʝʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦ, ʝʩʣʠ ʪʘʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʳ ʟʘʢʨʫʪʠʤ ʦʢʦʣʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʢ ʧʣʦʩʢʦʩʪʷʤ, ʪʦ ʩʠʤʤʝʪʨʠʷ çʬʠʛʫʨʳè ʠʟʤʝʥʠʪʩʷ, ʠ ʤʳ ʙʫʜʝʤ ʠʤʝʪʴ ʜʝʣʦ 

ʩ ʦʜʥʠʤ ʠʟ ʥʦʚʳʭ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠè
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.  

  ʇʨʠʤʝʨʘʤʠ çʦʙʳʯʥʳʭè ʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʥʪʠʥʫʫʤʦʚ ʷʚʣʷʶʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ. ɽʚʢʣʠʜʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ð ʪʘʢʞʝ ʦʜʠʥ ʠ ʧʨʠʤʝʨʦʚ 

ʪʘʢʠʭ ʢʦʥʪʠʥʫʫʤʦʚ. ɽʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝʧʨʝʨʳʚʥʳʤ çʨʘʟʤʥʦʞʝʥʠʝʤè ʚ ʪʨʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʪʦʯʢʠ, ʦʙʣʘʜʘʶʱʝʡ ʩʠʤʤʝʪʨʠʝʡ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʰʘʨʘ (Ð/Ð Ā m). 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʫʞʝ ʦʙʳʯʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʚ ʢʦʪʦʨʦʤ ʥʘʧʨʘʚʣʝʥʠʝ çʚʧʝʨʝʜè (ʧʦ 

ʩʠʣʦʚʳʤ ʣʠʥʠʷʤ) ʦʪʣʠʯʥʦ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ çʥʘʟʘʜè (ʧʨʦʪʠʚ ʩʠʣʦʚʳʭ ʣʠʥʠʡ), ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʘ ɽʚʢʣʠʜʘ. ʊʘʢʦʡ ʢʦʥʪʠʥʫʫʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝʧʨʝʨʳʚʥʳʤ 

ʧʝʨʝʥʦʩʦʤ ʚ ʪʨʝʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʜʥʦʡ ʪʦʯʢʠ ʩ ʩʠʤʤʝʪʨʠʝʡ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢʨʫʛʣʦʛʦ ʢʦʥʫʩʘ (Ð Ā m).  

  ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʙʳʣʘ ʚʧʝʨʚʳʝ - ʚʳʷʚʣʝʥʘ ʛʣʫʙʦʢʘʷ ʩʚʷʟʴ 

ʜʚʫʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʪʠʥʫʫʤʦʚ ð ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʚʨʝʤʝʥʥʦʛʦ. ʇʦʵʪʦʤʫ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʢʦʥʪʠʥʫʫʤʦʚ ʧʨʠʜʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʤʫ, ʦʧʠʩʳʚʘʝʤʦʤʫ ʦʨʪʦʭʨʦʥʥʦʡ ʛʨʫʧʧʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʦʨʝʥʮʘ. ʆʥʘ ʩʦʩʪʦʠʪ 

ʠʟ: 1) ʛʨʫʧʧʳ ʚʨʘʱʝʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʥʘ ʯʠʩʪʦ ʤʥʠʤʳʡ ʫʛʦʣ, 

2) ʛʨʫʧʧʳ ʪʨʝʭʤʝʨʥʳʭ ʚʨʘʱʝʥʠʡ, ɿ) ʛʨʫʧʧʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʚʝʨʩʠʠ.  

 ʆʩʥʦʚʥʦʡ ʚʳʚʦʜ, ʥʝʠʟʙʝʞʥʦ ʩʣʝʜʫʶʱʠʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʚʦʡʩʪʚ ʦʜʥʦ-, ʜʚʫ-, 

ʪʨʝʭ-, ʯʝʪʳʨʝʭ-, ..., n-ʤʝʨʥʳʭ ʢʦʥʪʠʥʫʫʤʦʚ, ʩʝʤʠʢʦʥʪʠʥʫʫʤʦʚ ʠ ʜʠʩʢʦʥʪʠʥʫʫʤʦʚ, ð 

ʵʪʦ ʚʳʚʦʜ ʦ ʙʝʩʢʦʥʝʯʥʦʤ ð ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠ ʦʜʥʦ- ʠ 

(ʠʣʠ) ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʨʝʚʨʘʱʝʥʠʷʭ, ʧʝʨʝʭʦʜʘʭ ʦʜʥʠʭ ʨʝʘʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʚʨʝʤʝʥ 

ʚ ʜʨʫʛʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʦʤ ʧʫʥʢʪʝ ʬʠʣʦʩʦʬʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʦ 

ʧʨʠʨʦʜʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʚʧʘʜʘʶʪ.  

  ʕʪʠ ʞʝ ʚʳʚʦʜʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠ ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚ çʙʦʣʴʰʦʤè ð ʚ ʤʘʩʰʪʘʙʘʭ ʄʝʪʘʛʘʣʘʢʪʠʢʠ ð ʨʝʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ-

ʚʨʝʤʷ ʛʣʫʙʦʢʦ ʥʝʦʜʥʦʨʦʜʥʦ ʠ ʥʝʠʟʦʪʨʦʧʥʦ, ʭʦʪʷ ʚ çʤʘʣʦʤè (ʥʘʧʨʠʤʝʨ, ʚ ʤʘʩʰʪʘʙʘʭ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ) ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʧʩʝʚʜʦʝʚʢʣʠʜʦʚʦ. ʆʜʥʘʢʦ ʵʪʦ ʧʦʜʭʦʜ ʢ 

ʤʘʣʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʚʨʝʤʝʥʠ ʪʦʣʴʢʦ ʩ ʦʜʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʊʦ ʞʝ ʤʘʣʦʝ ʜʘʞʝ ʚ 

ʙʝʩʯʠʩʣʝʥʥʦʤ ʤʥʦʞʝʩʪʚʝ çʩʦʚʩʝʤ ʤʘʣʳʭè ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʚʨʝʤʝʥ, ʝʩʣʠ ʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʫʞʝ ʩ ʧʦʟʠʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ, ʚʝʨʥʝʝ ʪʝʭ ʝʝ ʘʩʧʝʢʪʦʚ (ʥʘʟʦʚʝʤ ʠʭ ʫʩʣʦʚʥʦ ʠʟ-

ʟʘ ʩʚʷʟʠ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʩ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʝʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʤʠ), ʢʦʪʦʨʳʝ ʚʳʰʝ 

ʧʨʠʚʝʜʝʥʳ, ʦʙʥʘʨʫʞʠʚʘʝʪ ʪʘʢʞʝ ʙʝʩʢʦʥʝʯʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʄʘʪʝʨʠʘʣʳ ʦ ʧʣʦʩʢʠʭ ʠ 

ʪʨʝʭʤʝʨʥʳʭ ʨʝʘʣʴʥʳʭ ʢʦʥʪʠʥʫʫʤʘʭ, ʩʝʤʠʢʦʥʪʠʥʫʫʤʘʭ ʠ ʜʠʩʢʦʥʪʠʥʫʫʤ ʘʭ ʜʦʢʘʟʳʚʘʶʪ ʵʪʦ 

ʩʦʚʝʨʰʝʥʥʦ ʩʪʨʦʛʦ. ʄʳ ʧʨʠʚʝʜʝʤ ʥʦʚʳʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʘʟʚʠʚʘʝʤʳʭ ʟʜʝʩʴ ʧʦʣʦʞʝʥʠʡ ʠʟ 

ʦʙʣʘʩʪʠ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʥʘʩʪʦʣʴʢʦ ʠʥʪʝʨʝʩʥʳ ʠ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳ, ʯʪʦ ʤʳ ʨʠʩʢʥʫʣʠ ʠʤʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʠʟʣʦʞʝʥʥʳʝ 

ʚʳʰʝ ʚʳʚʦʜʳ.  

  ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʝ ʘʪʦʤʳ ʧʨʘʚʠʣʴʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʚ ʥʝʢʦʪʦʨʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ʦʜʠʥʘʢʦʚʳ. ʆʥʠ ʧʦʜʦʙʥʳ ʤʫʟʳʢʘʣʴʥʳʤ ʩʪʨʫʥʘʤ, ʥʘʩʪʨʦʝʥʥʳʤ ʥʘ ʦʜʥʫ ʠ ʪʫ 

ʞʝ ʯʘʩʪʦʪʫ, ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʢʦʣʝʙʘʥʠʡ ʚ ʦʜʥʦʤ ʠʟ ʥʠʭ ʩʧʦʩʦʙʥʳ    

ʨʝʟʦʥʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʣʥʝ, ʙʝʛʫʱʝʡ ʯʝʨʝʟ ʚʝʩʴ ʢʨʠʩʪʘʣʣ. ʇʨʠʨʦʜʘ ʵʪʠʭ ʚʦʣʥ 

ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ð ʟʚʫʢʦʚʦʡ, ʤʘʛʥʠʪʥʦʡ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪ. ʜ. ʉʦʛʣʘʩʥʦ 

ʦʙʱʠʤ ʟʘʢʦʥʘʤ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʵʪʠ ʚʦʣʥʳ ʚʦʟʥʠʢʘʶʪ ʠ ʧʝʨʝʜʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʚʠʜʝ 

ʢʚʘʥʪʦʚ ʵʥʝʨʛʠʠ. ʇʦʩʣʝʜʥʠʝ ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʥʳ ʦʙʳʯʥʳʤ ʯʘʩʪʠʮʘʤ, ʠ ʠʭ ʥʘʟʳʚʘʶʪ 

ʢʚʘʟʠʯʘʩʪʠʮʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʧʨʠʨʦʜʘ ʠʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʦʡ ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ 

ʢʨʠʩʪʘʣʣʦʚ, ʪʦ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʰʠʨʦʢʦ, ʯʝʤ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʩʪʠʥʥʳʭ 

ʯʘʩʪʠʮ. ʉʝʡʯʘʩ, ʥʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʳ ʪʘʢʠʝ ʢʚʘʟʠʯʘʩʪʠʮʳ, ʢʘʢ ʬʦʥʦʥʳ (ʢʚʘʥʪʳ ʟʚʫʢʘ), 
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 ɺ. ʐʫʙʥʠʢʦʚ. ʉʠʤʤʝʪʨʠʷ, ʩʪʨ. 167. 
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ʵʣʝʢʪʨʦʥʳ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʤʘʛʥʦʥʳ (ʩʧʠʥʦʚʳʝ ʚʦʣʥʳ), ʵʢʩʠʪʦʥʳ, ʧʦʣʷʨʠʪʦʥʳ 

(ʩʚʝʪʦʵʢʩʠʪʦʥʳ) ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ɺʘʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʢʚʘʟʠʯʘʩʪʠʮ ʚ ʪʝʦʨʠʶ ʪʚʝʨʜʦʛʦ ʪʝʣʘ 

ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʢʨʠʩʪʘʣʣ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʪʨʘʢʪʦʚʘʪʴ ʩ 

ʧʦʟʠʮʠʡ ʥʝʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʠʣʠ ʩʣʘʙʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʚʘʟʠʯʘʩʪʠʮ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʭʘʥʠʢʫ ʠʩʪʠʥʥʳʭ ʯʘʩʪʠʮ ʧʨʦʥʠʟʳʚʘʝʪ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʚʳʨʘʞʝʥʥʳʡ ʦʪʤʝʥʥʳʤʠ ʚʳʰʝ ʣʦʨʝʥʮʦʚʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʚʳʨʘʞʘʝʪ 

ʦʜʥʦʨʦʜʥʦʩʪʴ, ʠʟʦʪʨʦʧʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ ʚʨʝʤʝʥʠ, ʩ ʢʦʪʦʨʳʤʠ, ʢʘʢ ʤʳ 

ʩʚʷʟʘʥʳ ʨʘʟʥʳʝ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʚ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʜʣʷ 

ʤʝʭʘʥʠʢʠ ʚʩʝʭ ʠʩʪʠʥʥʳʭ ʯʘʩʪʠʮ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʠʠ ɽ ʦʪ ʠʤʪiʫʣʴʩʘ ʨ:  

, 

ʛʜʝ  ɽ0 = m0c
2
ðʵʥʝʨʛʠʷ ʧʦʢʦʷ, m0 ð ʤʘʩʩʘ ʧʦʢʦʷ, ʩ ð cʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʧʫʩʪʦʪʝ.  

ɽʩʣʠ ʨ/ʪ  ʩ, ʪ. ʝ. ʚʥʝ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʦ 

 . 

  ʕʪʦ ʦʙʳʯʥʳʡ ʢʚʘʜʨʘʪʠʯʥʳʡ ʟʘʢʦʥ ʜʠʩʧʝʨʩʠʠ.  

  ʆʜʥʘʢʦ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʢʚʘʟʠʯʘʩʪʠʮʘʤ ʧʦʣʦʞʝʥʠʝ ʨʘʜʠʢʘʣʴʥʦ ʤʝʥʷʝʪʩʷ! ʀ ʵʪʦ ʧʨʷʤʦ 

ʩʚʷʟʘʥʦ ʩ ʨʝʟʢʦ ʠʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʤʘʣʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

çʧʫʩʪʳʤè ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʤʘʣʦʛʦ. ʆʯʝʥʴ ʯʝʪʢʦ ʠ ʠʥʪʝʨʝʩʥʦ ʨʝʟʶʤʠʨʫʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʪʘʢʦʛʦ ʧʝʨ ʭʦʜʘ ʀ. ʄ. ʃʠʚʰʠʮ ʠ ɺ. ʄ. ɸʛʨʘʥʦʚʠʯ. ʆʥʠ ʧʠʰʫʪ, ʯʪʦ ʜʣʷ ʢʚʘʟʠʯʘʩʪʠʮ 

ʧʦʣʦʞʝʥʠʝ ʨʘʜʠʢʘʣʴʥʦ ʤʝʥʷʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ çʢʚʘʟʠʯʘʩʪʠʮʳ ʚʦʟʥʠʢʘʶʪ ʥʝ ʚ ʧʫʩʪʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝ ʚ ʚʘʢʫʫʤʝ, ʘ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʩʠʤʤʝʪʨʠʶ, 

ʦʪʚʝʯʘʶʱʫʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʨʫʧʧʝ ʢʨʠʩʪʘʣʣʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʠʤʝʝʪʩʷ ʚʳʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯʝʪʘ ʠ ʥʝʪ ʧʨʝʞʥʝʛʦ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʥʝʪ ʠ ʟʘʢʦʥʘ ʜʠʩʧʝʨʩʠʠ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʤʝʩʪʦ ʜʣʷ ʠʩʪʠʥʥʳʭ ʯʘʩʪʠʮ. ɺʤʝʩʪʦ ʵʪʦʛʦ 

ʚʦʟʥʠʢʘʝʪ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʟʘʢʦʥ ʜʠʩʧʝʨʩʠʠ , ʧʨʠʯʝʤ ʚʤʝʩʪʦ ʠʤʧʫʣʴʩʘ 

ʧʨʠʭʦʜʠʪʩʷ ʛʦʚʦʨʠʪʴ ʦ ʢʚʘʟʠʠʤʧʫʣʴʩʝ, ʠʙʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʫʞʝ ʥʝʦʜʥʦʨʦʜʥʦ ʠ ʟʘʢʦʥ 

ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʪʦʯʥʳʤ ʟʘʢʦʥʦʤ ʚ ʦʜʥʦʨʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʚʝʢʪʦʨʘ 

ʦʙʨʘʪʥʦʡ ʨʝʰʝʪʢʠ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ ǩ . 

ɿʘʢʦʥ ʜʠʩʧʝʨʩʠʠ ʜʣʷ ʢʚʘʟʠʯʘʩʪʠʮ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʟʘʢʦʥʘ 

ɽ=ʨ
2
/2m. ɺʦ-ʧʝʨʚʳʭ, ð ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩ ʧʝʨʠʦʜʦʤ, ʨʘʚʥʳʤ ʧʝʨʠʦʜʫ 

ʦʙʨʘʪʥʦʡ ʨʝʰʝʪʢʠ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ǩ. ɺʦ-ʚʪʦʨʳʭ, ʠʤʝʝʪʩʷ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʨʝʟʢʘʷ 

ʘʥʠʟʦʪʨʦʧʠʷ ʵʪʦʛʦ ʟʘʢʦʥʘ ʜʠʩʧʝʨʩʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʥʠʟʦʪʨʦʧʠʷ ʚʩʝʭ ʩʚʦʡʩʪʚ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʚʘʟʠʯʘʩʪʠʮʘʤʠè 
60

.  

  ɼʘʣʝʝ. ɼʣʷ ʠʩʪʠʥʥʳʭ ʯʘʩʪʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ɽ =ʨ
2
/2ʪ ʢʘʞʜʦʤʫ ɽ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʟʳʚʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʌʝʨʤʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʧʨʦʩʪʦ ʩʬʝʨʳ, 

ʨʘʜʠʫʩ ʢʦʪʦʨʳʭ ʨʘʩʪʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ  ɼʣʷ ʢʚʘʟʠʯʘʩʪʠʮ ʫʞʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ  

ʢʚʘʟʠʠʤʧʫʣʴʩʦʚ ʬʫʥʢʮʠʠ , ʧʨʠ ʢʘʞʜʦʤ ʟʘʜʘʥʥʦʤ ɽ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ 

                                                 
60

 ɺ. ʄ. ɸʝʨʘʥʦʚʠʯ, ʀ. ʄ. ʃʠʚʰiʱ. ʂʨʠʩʪʘʣʣʳ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʪʝʣʘ. ð çʉʪʨʫʢʪʫʨʘ ʠ ʬʦʨʤʳ ʤʘʪʝʨʠʠè. 

ʄ., 1967, ʩʪʨ. 243. 
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ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʥʘʙʦʨ ʧʦʚʝʨʭʥʦʩʪʝʡ ʌʝʨʤʠ (ʪʘʢ ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʬʫʥʢʮʠʷ ð 

ʧʝʨʠʦʜʠʯʝʩʢʘʷ), ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʤʦʛʫʪ ʩʤʳʢʘʪʴʩʷ ʚ ʦʜʥʫ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ 

ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʨʠʜʘʚʘʷ ɽ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʠʟʦʙʨʘʞʘʷ ʛʨʘʬʠʯʝʩʢʠ ʚ ʠʪʦʛʝ ʚʩʶ 

ʬʫʥʢʮʠʶ  ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʨʠʩʫʥʢʦʤ ʚʩʝ ʯʝʨʪʳ ʜʠʥʘʤʠʢʠ ʢʚʘʟʠʯʘʩʪʠʮ. 

ʇʦʣʫʯʘʶʱʠʝʩʷ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʠʟʦʙʨʘʞʝʥʠʷ ʪʠʧʦʣʦʛʠʯʝʩʢʠ ʦʯʝʥʴ ʩʣʦʞʥʳ ʠ 

ʯʨʝʟʚʳʯʘʡʥʦ ʥʘʧʦʤʠʥʘʶʪ ʘʙʩʪʨʘʢʪʥʳʝ ʩʢʫʣʴʧʪʫʨʳ. ʆʥʠ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʧʨʠʤʠʪʠʚʥʳʭ ʧʦ ʬʦʨʤʝ ʩʬʝʨ.  

  ʇʦʜʦʙʥʦ ʠʩʪʠʥʥʳʤ ʯʘʩʪʠʮʘʤ ʦʜʥʠ ʠʟ ʢʚʘʟʠʯʘʩʪʠʮ ʧʦʜʯʠʥʷʶʪʩʷ ʩʪʘʪʠʩʪʠʢʝ ɹʦʟʝð

ʕʡʥʰʪʝʡʥʘ ʠ ʷʚʣʷʶʪʩʷ, ʩʪʘʣʦ ʙʳʪʴ, ʙʦʟʦʥʘʤʠ, ʜʨʫʛʠʝ ð ʌʝʨʤʠðɼʠʨʘʢʘ ʠ ʷʚʣʷʶʪʩʷ 

ʬʝʨʤʠʦʥʘʤʠ. ʅʦ (ʠ ʟʜʝʩʴ ʩʥʦʚʘ ʧʨʦʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʢʚʘʟʠʯʘʩʪʠʮ) ʥʝ ʚʩʝʛʜʘ ʩʪʘʪʠʩʪʠʢʘ 

ʢʚʘʟʠʯʘʩʪʠʮ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʪʘʪʠʩʪʠʢʦʡ ʠʩʪʠʥʥʳʭ ʯʘʩʪʠʮ. ʊʘʢ, ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʦʚ 

ʠʤʝʶʪʩʷ ʢʚʘʟʠʯʘʩʪʠʮʳ-ʧʣʘʟʤʦʥʳ, ʷʚʣʷʶʱʠʝʩʷ ʙʦʟʦʥʘʤʠ, ʭʦʪʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʚʦʙʦʜʥʳʝ 

ʵʣʝʢʪʨʦʥʳ ʷʚʣʷʶʪʩʷ ʬʝʨʤʠʦʥʘʤʠ. ʄʦʞʥʦ ʙʳʣʦ ʙʳ ʠ ʜʘʣʴʰʝ ʩ ʥʦʚʳʭ ʠ ʥʦʚʳʭ ʩʪʦʨʦʥ 

ʧʦʢʘʟʳʚʘʪʴ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʤ ʘʣʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʆʜʥʘʢʦ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʯʠʪʘʪʝʣʴ ʤʦʛ ʥʝ ʪʦʣʴʢʦ ʧʦʥʷʪʴ, ʥʦ ʠ 

ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʠʩʪʠʥʥʦʩʪʴ ʤʥʝʥʠʷ ʦ ʙʝʩʢʦʥʝʯʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʦʜʥʦ- ʠ 

ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʨʝʚʨʘʱʝʥʠʷʭ ʠ ʨʘʟʚʠʪʠʠ ʤʘʣʳʭ ʧʨʦʩʪʨʘʥʩʪʚ.  
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ɻʣʘʚʘ ɿ  

ʇʆʉʊʈʆɽʅʀɽ ʆɹʑɽʁ ʊɽʆʈʀʀ ʉʀʉʊɽʄ. 

ʉʀʉʊɽʄɸ ʉʀʄʄɽʊʈʀʀ ʀ ʉʀʄʄɽʊʈʀʗ ʉʀʉʊɽʄʓ 
 

ʅʘʩʪʘʥʝʪ ʚʨʝʤʷ, ʢʦʛʜʘ ʚʝʩʴ ʤʠʨ ʙʫʜʝʪ ʦʙʲʷʪ ʦʜʥʦʡ ʥʘʫʢʦʡ, ʦʜʥʦʡ ʠʩʪʠʥʦʡ,  

ʦʜʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʦʜʥʠʤ ʙʨʘʪʩʪʚʦʤ, ʦʜʥʦʡ ʜʨʫʞʙʦʡ ʩ ʧʨʠʨʦʜʦʡ...  

ʕʪʦ ʤʦʷ ʚʝʨʘ, ʵʪʦ ʜʚʠʛʘʝʪ, ʵʪʦ ʢʨʝʧʠʪ, ʜʣʷ ʵʪʦʛʦ ʩʪʦʠʪ ʞʠʪʴ, ʝʩʪʴ ʯʪʦ ʞʜʘʪʴ...  

ɼ. ʀ. ʄʝʥʜʝʣʝʝʚ 

Ä 1. ɺɺɽɼɽʅʀɽ 

  ɺʳʜʝʣʝʥʠʝ ʵʪʦʡ ʛʣʘʚʳ ʧʨʦʜʠʢʪʦʚʘʥʦ ʜʚʫʤʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʪʝʤ, ʯʪʦ, 

ʧʦʟʥʘʢʦʤʠʚʰʠʩʴ ʩʦ ʚʩʝʤʠ ʨʘʟʜʝʣʘʤʠ ʫʯʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʤʳ ʪʝʤ ʩʘʤʳʤ 

ʧʨʠʦʙʨʝʣʠ ʜʦʩʪʘʪʦʯʥʦʝ ʦʩʥʦʚʘʥʠʝ ʠ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ð ʩʠʩʪʝʤʥʦʛʦ ð ʝʝ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʯʪʦ ʚʘʞʥʝʝ, ʪʝʤ, ʯʪʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʤʤʝʪʨʠʠ 

ʧʨʠʚʦʜʠʪ ʩʘʤʦ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʳ ʩʠʤʤʝʪʨʠʠ: ʚ Ä 1 ʛʣʘʚʳ 2, ʜʘʚ ʦʧʨʝʜʝʣʝʥʠʝ 

çʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠè, ʤʳ ʫʢʘʟʘʣʠ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ 

ʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠʣʠ ʩʪʨʫʢʪʫʨ. ʆʜʥʘʢʦ ʪʘʤ ʤʳ ʥʝ ʩʪʘʣʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʵʪʫ 

ʚʦʟʤʦʞʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʵʪʦ ʪʨʝʙʫʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ. ɼʘʣʝʝ, ʠ ʯʠʩʪʦ ʣʦʛʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʴ ʪʝʦʨʠʶ ʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝ ʦʟʥʘʢʦʤʠʚʰʠʩʴ ʩ 

ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʩʠʩʪʝʤ (ʆʊʉ). ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʝʝ ʠʟʣʦʞʝʥʠʝ ð ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʠʩʪʦʨʠʷ ʆʊʉ ʠ ʩʘʤʘ ʆʊʉ ʠ ʣʠʰʴ ʟʘʪʝʤ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʩʠʤʤʝʪʨʠʠ.  

  ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʲʝʢʪʠʚʥʳʝ ʟʘʢʦʥʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʟʘʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʨʠʚʝʣʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʦʱʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ 

ʜʚʠʞʝʥʠʷ, ʚʳʣʠʚʰʝʛʦʩʷ ʚ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ. ʂ ʥʝʤʫ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʞʠʚʣʝʥʥʝʡʰʘʷ, ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ. 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʆʊʉ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ 1912 ʛ. ɸ. ɸ. ɹʦʛʜʘʥʦʚʳʤ 
61
, ʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʣʝʪ ʩʧʫʩʪʷ ð ʃ. ʬʦʥ ɹʝʨʪʘʣʘʥʬʠ 
62
. ʆʜʥʘʢʦ ʣʠʰʴ ʚʘʨʠʘʥʪ ʆʊʉ ʃ. ʬʦʥ ɹʝʨʪʘʣʘʥʬʠ 

ʧʨʠʚʣʝʢ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʠʭ ʢʨʫʛʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʦʥ ʥʝ ʩʦʟʜʘʣ ʆʊʉ. ɽʤʫ, ʥʘʧʨʠʤʝʨ, ʥʝ ʫʜʘʣʦʩʴ ʦʭʚʘʪʠʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ, ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʦ ʝʛʦ ʧʦʥʠʤʘʥʠʝ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʄ. ʄʝʩʘʨʦʚʠʯʝʤ 
63
, ʃ. ɿʘʜʝ 

64
, ʆ. ʃʘʥʛʝ 

65
, ʋ. ʈʦʩʩ ʕʰʙʠ 

66
, ɸ. ʀ. ʋʝʤʦʚʳʤ 

67
 ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʚʘʨʠʘʥʪʳ ʆʊʉ, 

ʚʦ  ʤʥʦʛʦʤ ʩʚʦʙʦʜʥʳʝ ʦʪ ʦʪʤʝʯʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʕʪʠʤʠ ʘʚʪʦʨʘʤʠ, ʦʩʦʙʝʥʥʦ ɸ. ɸ. 
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ɹʦʛʜʘʥʦʚʳʤ ʠ ɸ. ʀ. ʋʝʤʦʚʳʤ, ʧʦʣʫʯʝʥʦ ʤʥʦʛʦ ʠʥʪʝʨʝʩʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀ ʚʩʝ ʞʝ ʵʪʠ 

ʚʘʨʠʘʥʪʳ ʆʊʉ ʦʢʘʟʘʣʠʩʴ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʤʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʛʣʫʙʦʢʦʛʦ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʝʜʠʥʩʪʚʘ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʦʣʠ- ʠ ʠʟʦʤʦʨʬʠʟʤʘ ʠʭ ʦʙʲʝʢʪʦʚ. ʕʪʦ ʧʨʠʚʝʣʦ ʘʚʪʦʨʘ ʢ ʧʨʝʜʣʦʞʝʥʠʶ ʥʦʚʦʛʦ 

ʚʘʨʠʘʥʪʘ ʆʊʉ.  

  ɽʱʝ ʜʦ ʧʦʩʪʨʦʝʥʠʷ ʆʊʉ ʤʳ ʩʯʠʪʘʣʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ çʥʘ ʚʳʭʦʜʝè ʆʊʉ 

ʜʦʣʞʥʘ ʜʘʪʴ ʚ ʨʫʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʚʦʝʦʙʨʘʟʥʳʡ ʧʝʨʝʯʝʥʴ ʪʦʛʦ, 1) ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ, 2) 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ, 3) ʯʝʛʦ ʙʳʪʴ ʥʝ ʤʦʞʝʪ ʜʣʷ ʩʠʩʪʝʤ ð ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ (ʠʣʠ) ʠʜʝʘʣʴʥʳʭ. 

ʇʦʵʪʦʤʫ ʧʦʩʪʨʦʝʥʥʘʷ ʪʘʢ ʆʊʉ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʦʩʦʙʥʦʡ ʢ 1) ʦʙʦʙʱʝʥʠʷʤ, 2) 

ʧʨʝʜʩʢʘʟʘʥʠʷʤ, 3) ʦʙʲʷʩʥʝʥʠʷʤ, 4) ʧʦʩʪʘʥʦʚʢʝ ʥʦʚʳʭ ʚʦʧʨʦʩʦʚ, 5) ʩʚʷʟʷʤ ʩ ʚʘʞʥʝʡʰʠʤʠ 

ʥʘʫʯʥʳʤʠ ʪʝʦʨʠʷʤʠ ʠ ʧʨʠʥʮʠʧʘʤʠ. ʅʘʢʦʥʝʮ, ʆʊʉ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʪʠʥʥʦʡ ʠ ʧʨʘʚʠʣʴʥʦ 

ʧʦʩʪʨʦʝʥʥʦʡ.  

 ʉʢʘʟʘʥʥʦʝ ʟʘʩʪʘʚʠʣʦ ʥʘʩ ʦʙʨʘʪʠʪʴʩʷ ʢ ʢʨʠʪʝʨʠʷʤ ʠʩʪʠʥʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʪʝʦʨʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʤʳ ʚʟʷʣʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ: ʧʨʦʪʠʚʦʨʝʯʠʝ 

ʆʊʉ ʩ ʥʠʤʠ ʜʦʣʞʥʦ ʙʳʣʦ ʩʣʫʞʠʪʴ ʩʠʛʥʘʣʦʤ ʠ ʧʝʨʝʩʤʦʪʨʫ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʮʝʧʮʠʠ, 

ʩʦʛʣʘʩʠʝ ð ʧʦʚʦʜʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʠʟʙʨʘʥʥʦʤʫ ʧʫʪʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʢʨʠʪʝʨʠʝʚ ʧʨʘʚʠʣʴʥʦʩʪʠ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʳʭ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ 

ʣʦʛʠʢʘʤ ʠ ʤʘʪʝʤʘʪʠʢʘʤ ʦʙʳʯʥʳʝ ʢʨʠʪʝʨʠʠ ʥʘ ʧʦʣʥʦʪʫ , ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ, 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʙʦʙʱʘʶʱʝʡ, ʵʚʨʠʩʪʠʯʝʩʢʦʡ, ʦʙʲʷʩʥʷʶʱʝʡ, 

çʚʦʧʨʦʰʘʶʱʝʡè, çʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡè ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʳ ʚʟʷʣʠ ʧʨʦʩʪʦ ʧʨʠʟʥʘʢ ʥʘʣʠʯʠʷ 

ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʦʚʳʭ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʆʊʉ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʣʘʛʘʚʰʠʭʩʷ ʜʦ ʩʠʭ ʧʦʨ ʠ ʥʦʩʠʚʰʠʭ de facto ʢʦʥʚʝʥʮʠʦʥʘʣʠʩʪʩʢʠʡ 

ʭʘʨʘʢʪʝʨ.  

 ɼʘʣʝʝ, ʚʩʣʝʜ ʟʘ ʈ. ɸʢʦʬʦʤ ʠ ʄ. ʄ. ʊʦʧʝʨʦʤ ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʆʊʉ ʜʦʣʞʥʘ ʥʝ 

ʥʘʯʠʥʘʪʴʩʷ ʩ ʠʟʦʤʦʨʬʠʟʤʘ ʠʣʠ, ʪʦʯʥʝʝ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʦʪʚʝʪʩʪʚʠʡ ʚ ʧʨʠʨʦʜʝ, ʘ 

ʧʨʠʚʦʜʠʪʴ ʢ ʥʠʤ. ʀ ʥʝ ʪʦʣʴʢʦ ʢ ʠʟʦʤʦʨʬʠʟʤʫ, ʥʦ ʠ ʢ ʥʝʦʙʭʦʜʠʤʦʤʫ ʝʛʦ ʜʦʧʦʣʥʝʥʠʶ ð 

ʧʦʣʠʤʦʨʬʠʟʤʫ ð ʤʥʦʛʦ-ʤʥʦʛʦʟʥʘʯʥʦʤʫ ʩʦʦʪʚʝʪʩʪʚʠʶ, ʣʠʰʴ ʯʘʩʪʥʳʤʠ ʩʣʫʯʘʷʤʠ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʠʟʦ- ʠ ʛʦʤʦʤʦʨʬʠʟʤ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʦʜʥʦʩʪʦʨʦʥʥʝʡ, ʧʦ ʩʫʱʝʩʪʚʫ ʤʝʪʘʬʠʟʠʯʝʩʢʦʡ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʨʦʝʥʠʶ ʚʥʫʪʨʝʥʥʝ 

ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʭ, ʥʝʛʘʨʤʦʥʠʯʥʳʭ ʪʝʦʨʠʡ ʩʠʩʪʝʤ. ɺ ʥʠʭ ʠʜʝʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ð 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʢʦʤʧʦʟʠʮʠʡ ʩʠʩʪʝʤʳ ð ʥʝ ʠʛʨʘʝʪ ʩʢʦʣʴ ʣʠʙʦ ʟʘʤʝʪʥʦʡ ʨʦʣʠ. ʇʦʵʪʦʤʫ ʦʜʥʘ 

ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʟʘʜʘʯ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ð ʟʘʜʘʯʘ ʦʪʢʨʳʪʠʷ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʤ 

ʧʨʠʥʘʜʣʝʞʠʪ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ, ʢʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʚʦʦʙʱʝ ʥʝ ʩʪʘʚʠʣʘʩʴ ʩʠʩʪʝʤʦʣʦʛʘʤʠ.  

  ɺ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʧʨʦʚʝʜʝʤ ʣʠʰʴ çʢʨʘʩʥʫʶ ʣʠʥʠʶè ʪʝʦʨʠʠ, ʦʪʙʨʘʩʳʚʘʷ ʤʥʦʞʝʩʪʚʦ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʦ ʭʦʜʫ ʚʦʧʨʦʩʦʚ ʠ ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʨʷʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠ 

ʠʤʝʶʱʠʭʩʷ ʫ ʘʚʪʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ çʢʨʘʩʥʘʷ ʣʠʥʠʷè 

ʧʦʟʚʦʣʠʪ ʯʠʪʘʪʝʣʶ ʷʩʥʝʝ ʧʨʝʜʩʪʘʚʠʪʴ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʚʘʨʠʘʥʪʘ ʆʊʉ. 

ʆʥʘ ʧʦʟʚʦʣʠʪ ʝʤʫ ʩʘʤʦʤʫ ʨʝʰʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʥʘʰ ʧʦʜʭʦʜ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʧʨʝʜʲʷʚʣʝʥʥʳʤ ʚʳʰʝ ʢ ʆʊʉ.  

 

Ä 2. ʇʆʉʊʈʆɽʅʀɽ ɸɹʉʊʈɸʂʊʅʆʁ ʉʀʉʊɽʄʓ. 

ʉʀʉʊɽʄɸ ʉʀʄʄɽʊʈʀʀ 

 

  ʇʨʝʜʧʦʩʳʣʢʠ ʆʊʉ. ʇʨʦʩʣʝʞʠʚʘʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʧʦʩʳʣʦʢ ʠʩʪʦʨʠʶ 

ʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʠʡ, ʘ ʪʝʤ ʩʘʤʳʤ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ, ʥʝʪʨʫʜʥʦ 

ʚʳʜʝʣʠʪʴ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʯʝʪʳʨʝ ʪʠʧʘ ʪʝʦʨʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʯʝʪʳʨʝʤ ʨʘʟʣʠʯʥʳʤ 

ʩʪʫʧʝʥʷʤ ʨʘʟʚʠʪʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ.  

  I. ʊʝʦʨʠʠ ʩ ʧʨʝʜʧʦʩʳʣʢʘʤʠ, ʥʦ ʥʝ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤʠ. II. ʊʝʦʨʠʠ ʩ 

ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ, ʯʝʪʢʦ ʚʳʷʚʣʝʥʥʳʤʠ, ʥʦ ʥʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤʠ ʚ 

ʚʠʜʝ ʘʢʩʠʦʤ. III. ʊʝʦʨʠʠ ʩ ʘʢʩʠʦʤʘʤʠ, ʥʦ ʙʝʟ ʷʚʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʧʨʘʚʠʣ ʚʳʚʦʜʘ. IV. 
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ʊʝʦʨʠʠ ʩ ʘʢʩʠʦʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ ʚʳʚʦʜʘ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʦʣʥʦʩʪʴʶ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ 

ʪʝʦʨʠʠ).  

  ɻʦʚʦʨʷ ʦ ʧʨʝʜʧʦʩʳʣʢʘʭ ʆʊʉ, ʤʳ ʠʤʝʝʤ ʚ ʚʠʜʫ ʧʨʝʞʜʝ ʚʩʝʛʦ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʝ 

ʧʨʝʜʧʦʩʳʣʢʠ. ʇʦʵʪʦʤʫ ʥʘʰʘ ʙʣʠʞʘʡʰʘʷ ʟʘʜʘʯʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʚ ʠʭ ʯʝʪʢʦʤ ʚʳʷʚʣʝʥʠʠ ʠ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ. ɼʣʷ ʥʝ ʧʦʣʥʦʩʪʴʶ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʆʊʉ ʤʳ ʚʳʙʨʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʷʪʴ 

ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ: (1) ʩʫʱʝʩʪʚʦʚʘʥʠʝ, (2) ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, (ɿ) ʝʜʠʥʦʝ, (4) 

ʝʜʠʥʩʪʚʦ, (5) ʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʅʠʞʝ ʜʘʝʪʩʷ ʧʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ    

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ.          

 ʋʩʣʦʚʠʝ (1) ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʧʦʪʦʤʫ ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ð 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ. ɺ ʩʦʛʣʘʩʠʠ ʩ ʜʠʘʣʝʢʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʠʟʤʦʤ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʳ ʭʘʨʘʢʪʝʨʠʟʫʝʤ ʯʝʨʝʟ ʝʛʦ ʬʦʨʤʳ: ʣʠʙʦ ʯʝʨʝʟ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʣʠʙʦ ʯʝʨʝʟ 

ʚʨʝʤʷ, ʣʠʙʦ ʯʝʨʝʟ ʜʚʠʞʝʥʠʝ, ʣʠʙʦ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʵʪʠʭ ʪʨʝʭ ʬʦʨʤð ʧʦ 

ʜʚʝ ʠ ʧʦ ʪʨʠ.  

  ʋʩʣʦʚʠʝ (2) ʤʳ ʧʦʥʠʤʘʝʤ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. ʌʘʢʪʠʯʝʩʢʠ 

ʵʪʦ ʤʠʨ, ʢʘʢ ʦʥ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʜʦ ʢʘʢʦʡ-ʣʠʙʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʝʛʦ ʦʙʲʝʢʪʦʚ ʧʦʟʥʘʶʱʠʤ 

ʩʫʙʲʝʢʪʦʤ. ʕʪʦ ʫʩʣʦʚʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ, 

ʠʙʦ ʧʦʩʣʝʜʥʝʝ ʥʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ, ʥʝ ʠʤʝʷ ʥʫʞʥʳʭ ʜʣʷ ʵʪʦʛʦ ʦʙʲʝʢʪʦʚ.  

ʋʩʣʦʚʠʝ (ɿ) ð ʵʪʦ ʥʝʢʦʪʦʨʦʝ ʦʜʠʥʘʢʦʚʦʝ ʜʣʷ ʚʩʝʭ ʢʦʤʧʦʟʠʮʠʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʚʦʡʩʪʚʦ 

ʠʣʠ ʧʨʠʟʥʘʢ; ʣʦʛʠʯʝʩʢʠ ð ʵʪʦ ʝʜʠʥʦʝ ʦʩʥʦʚʘʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʪʘʢʠʝ 

ʧʨʠʟʥʘʢʠ ʥʘʟʳʚʘʶʪʩʷ ɸi -ʧʨʠʟʥʘʢʘʤʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʜʠʢʪʫʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʜʘʥʥʫʶ (i-ʶ ʩʠʩʪʝʤʫ ʧʨʠʭʦʜʠʪʩʷ ʩʪʨʦʠʪʴ ʣʠʰʴ ʠʟ ʦʙʲʝʢʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ɸi-

ʧʨʠʟʥʘʢʘʤʠ. ʇʦʵʪʦʤʫ ɸl-ʧʨʠʟʥʘʢʠ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʦʜʠʥʘʢʦʚʳʝ ʜʣʷ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ, ʥʦ ʠ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ (ʟʘʢʦʥ).  

  ʋʩʣʦʚʠʝ (4) ʧʦʥʠʤʘʝʪʩʷ ʜʚʦʷʢʦ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʂʘʢ ʪʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʜʣʷ ʥʠʭ ʠ ʚʩʝʡ ʠʭ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʚʦʡʩʪʚʘ ð ʘʜʜʠʪʠʚʥʳʝ, ʥʝʘʜʜʠʪʠʚʥʳʝ, ʘʜʜʠʪʠʚʥʦ-ʥʝʘʜʜʠʪʠʚʥʳʝ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʦʙʲʝʢʪ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʫʩʣʦʚʠʷ (4) ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʦʯʝʚʠʜʥʦ.  

ʋʩʣʦʚʠʝ (5) ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ (ʠ ʫʩʣʦʚʠʡ) ʜʣʷ 

ʩʦʦʨʫʞʝʥʠʡ ʯʝʛʦ-ʣʠʙʦ. ɹʝʟ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ (ʠ ʜʦʩʪʘʪʦʯʥʳʭ, ʧʦ ɻ. ɺ. 
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 ʧʦʩʪʨʦʝʥʠʝ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʩʠʩʪʝʤʳ 

ʥʝʚʦʟʤʦʞʥʦ. ʆʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʩʧʝʮʠʬʠʯʥʦʩʪʴ ʫʩʣʦʚʠʡ (1)ð(5) ʜʣʷ ʢʘʢʦʡ ʙʳ ʪʦ 

ʥʠ ʙʳʣʦ ʬʦʨʤʳ ʜʚʠʞʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, ʚʠʜʘ ʤʘʪʝʨʠʠ, ʥʘ ʠʭ ʚʩʝʦʙʱʠʡ ʭʘʨʘʢʪʝʨ. ʀ ʵʪʦ, 

ʢʦʥʝʯʥʦ, ʥʝ ʩʣʫʯʘʡʥʦ: ʥʠʞʝ ʤʳ ʧʦʢʘʞʝʤ, ʯʪʦ ʣʶʙʦʡ ʦʙʲʝʢʪ ð ʩʠʩʪʝʤʥʳʡ. ʆʪʩʶʜʘ ʠ 

ʧʨʝʜʧʦʩʳʣʢʠ ʆʊʉ ʜʦʣʞʥʳ ʥʦʩʠʪʴ ʚʩʝʦʙʱʠʡ ʭʘʨʘʢʪʝʨ. ʄʳ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʠʤʝʥʥʦ 

ʚʩʝʦʙʱʥʦʩʪʴ ʫʩʣʦʚʠʡ (1)ð (5) ʙʫʜʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʦʪ ʫʟʦʩʪʠ ʠ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʫʶ ʪʝʦʨʠʶ ʩʠʩʪʝʤ.  

  ʇʦʩʪʨʦʝʥʠʝ ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʜ çʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʦʡè ʧʦʥʠʤʘʝʪʩʷ 

ʪʘʢʘʷ ʩʠʩʪʝʤʘ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʪʦʨʦʡ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʫʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʝʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʪʝ ʠʣʠ ʠʥʳʝ ʢʦʥʢʨʝʪʥʳʝ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʧʦʩʳʣʢʘʭ  

(1)ð(5), ʤʳ ʧʦʩʪʨʦʠʣʠ ʠ ʜʘʣʠ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ 
69
. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʚʳʰʝ ʧʨʦʛʨʘʤʤʦʡ ʠʟʣʦʞʝʥʠʷ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʣʠʰʴ ʩʘʤʳʝ 

ʦʩʥʦʚʥʳʝ ʣʠʥʠʠ ʠ ʫʟʣʳ ʵʪʦʛʦ ʧʦʩʪʨʦʝʥʠʷ, ʛʣʘʚʥʝʡʰʠʝ ʝʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʣʶʩ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʣʫʯʰʝʛʦ ʝʛʦ ʫʩʚʦʝʥʠʷ ʧʨʠʤʝʨʳ ʚ ʧʦʷʩʥʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ 

ʚʳʥʫʞʜʝʥʳ ʙʫʜʝʤ ʯʘʩʪʦ ʦʧʫʩʢʘʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʟʘʪʦ 

ʙʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʯʠʪʘʪʝʣʴ ʩʤʦʞʝʪ ʷʩʥʝʝ ʧʨʝʜʩʪʘʚʠʪʴ ʛʣʘʚʥʦʝ ʚ ʆʊʉ.  

ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʧʦʩʪʨʦʝʥʠʝ ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ ʩʚʝʣʦʩʴ ʢ ʩʣʝʜʫʶʱʝʤʫ.  

                                                 
68

 ʂʘʢ ʠʟʚʝʩʪʥʦ, ɻ. ɺ. ʃʝʡʙʥʠʮ ʚ çʄʦʥʘʜʦʣʦʛʠʠè (ʀʟʙʨ. ʬʠʣʦʩ. ʩʦʯ. ʄ., 1908, ʩʪʨ. 347) ʧʠʩʘʣ: ç...ʥʠ ʦʜʥʦ 

ʷʚʣʝʥʠʝ ʥʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʠʩʪʠʥʥʳʤ ʠʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ, ʥʠ ʦʜʥʦ ʫʪʚʝʨʞʜʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʳʤ, ð ʙʝʟ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʜʝʣʦ ʦʙʩʪʦʠʪ ʪʘʢ, ʘ ʥʝ ʠʥʘʯʝ... 
69

 ʉʤ. ʖ. ɸ. ʋʨʤʘʥʮʝʚ. ʆʧʳʪ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ. ð çʉʠʩʪʝʤʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, 1971è 
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  I. ʂ ʦʪʙʦʨʫ ʠʟ ʫʥʠʚʝʨʩʫʤʘ ʄ ʧʦ ʝʜʠʥʦʤʫ ʦʩʥʦʚʘʥʠʶ ʥʝʢʦʪʦʨʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʦʙʲʝʢʪʦʚ ð
 
ʜʘʣʝʝ ʥʘʟʳʚʘʝʤʦʡ ʤʥʦʞʝʩʪʚʦʤ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

 II. ʂ ʥʘʣʦʞʝʥʠʶ ʥʘ ʧʝʨʚʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʦʧʨʝʜʝʣʝʥʥʳ ʦʪʥʦʰʝʥʠʡ ʝʜʠʥʩʪʚʘ  ʠ 

ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʦ ʟʘʢʦʥʫ  ʤʥʦʞʝʩʪʚʘ ʢʦʤʧʦʟʠʮʠʡ   

 III. ʂ ʪʘʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʢʦʤʧʦʟʠʮʠʡ ʤʥʦʞʝʩʪʚʘ ʠ ʢ ʪʘʢʦʤʫ ʚʳʚʦʜʫ (ʩʦʛʣʘʩʥʦ 

ʦʪʥʦʰʝʥʠʷʤ , ,. . . , ʠ ʟʘʢʦʥʘʤ ʢʦʤʧʦʟʠʮʠʠ , , , . . . 

, ) ʤʥʦʞʝʩʪʚ ʢʦʤʧʦʟʠʮʠʡ , , . . . , , ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʤʧʦʟʠʮʠʠ ʚʩʝʭ 

ʵʪʠʭ ʤʥʦʞʝʩʪʚ ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʩʪʨʦʝʥʥʳʤʠ ʠʟ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʤʥʦʞʝʩʪʚʘ.  

  IV. ʂ ʚʳʚʦʜʫ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʜʘʥʥʳʭ Ai , Ri , Zi ʦʙʲʝʢʪʦʚ ʤʥʦʞʝʩʪʚʘ Mi , ʠʣʠ 

ʩʠʩʪʝʤʳ Si , = Mi  = { , , . . . , }.  

  ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ. ʇʫʩʪʴ ð ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʪʦʯʝʯʥʦʡ ʦʧʝʨʘʮʠʠ 

ð ʦʪʨʘʞʝʥʠʡ ʚ ʧʣʦʩʢʦʩʪʷʭ ů. ʊʦʛʜʘ, ʩʦʛʣʘʩʥʦ ʰʘʛʫ I, ʧʦ ʦʩʥʦʚʘʥʠʶ  ʠ ʟʘʢʦʥʘʤ 

ʤʥʦʞʝʩʪʚʘ {}ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ  = {ů} , 

ʩʦʜʝʨʞʘʱʝʝ ʦʪʨʘʞʝʥʠʝ ů. ɼʘʣʝʝ, ʩʦʛʣʘʩʥʦ ʰʘʛʫ II, ʧʦ ʦʪʥʦʰʝʥʠʷʤ , ʦʧʨʝʜʝʣʷʝʤʳʤ 

ʛʨʫʧʧʦʚʳʤʠ ʘʢʩʠʦʤʘʤʠ, ʠ ʧʦ ʟʘʢʦʥʘʤ ʢʦʤʧʦʟʠʮʠʠ ʤʥʦʞʝʩʪʚʘ {}, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ 

çʪʘʙʣʠʮʘʤʠ ʫʤʥʦʞʝʥʠʷè, ʦʙʨʘʟʫʝʤ ʪʦʯʝʯʥʳʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ ʢʣʘʩʩʘ ʉnv , ʘ ʪʝʤ ʩʘʤʳʤ 

ʠ ʤʥʦʞʝʩʪʚʦ 
 
= {ʉnv}, ʩʦʜʝʨʞʘʱʝʝ ʵʪʠ ʛʨʫʧʧʳ (n = 1,2,3, . . . ,Ð). ɿʘʪʝʤ, ʩʦʛʣʘʩʥʦ ʰʘʛʫ 

III, ʧʦʜʚʝʨʛʘʝʤ ʢʦʤʧʦʟʠʮʠʠ ʤʥʦʞʝʩʪʚʘ , ʪ. ʝ. ʛʨʫʧʧʳ ʢʣʘʩʩʘ ʉnv , ʪʘʢʦʤʫ ʠʟʤʝʥʝʥʠʶ. 

(ʥʘʢʣʘʜʳʚʘʝʤ ʥʘ ʥʠʭ ʪʘʢʠʝ ʦʧʝʨʘʮʠʠ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ c ʦʪʥʦʰʝʥʠʷʤʠ ʤʥʦʞʝʩʪʚ {} , 

{ } , . . ., { }  ʠ ʩ ʟʘʢʦʥʘʤʠ ʢʦʤʧʦʟʠʮʠʠ ʤʥʦʞʝʩʪʚ {} , { } , . . ., { },  ʯʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʪʦʯʝʯʥʳʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ ʢʣʘʩʩʦʚ ʉn, ʉnh, S2n, Dnh, Dn, T, Td, Th, O, 

Oh, I, Ih, ʘ ʪʝʤ ʩʘʤʳʤ ʠ ʤʥʦʞʝʩʪʚʘ {} =  { Cn} , { } =  { Cnh} , { } =  { S2n} , { } =  

{ Dnh} , { } =  { Dn} , { } =  { Dnd} , { } =  { T} , { } =  { Td} , { } =  { Th} , 

{ } =  { O} , { } =  { Oh} , { } =  { I} , { } =  { Jh} . 

  ʅʘʢʦʥʝʮ, ʩʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʝʤʫ IV ʰʘʛʫ, ʦʪʙʠʨʘʝʤ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʜʣʷ ʜʘʥʥʳʭ 

ʦʩʥʦʚʘʥʠʷ , ʪʠʧʘ ʦʧʝʨʘʮʠʡ , ʦʪʥʦʰʝʥʠʡ ʟʘʢʦʥʦʚ ʢʦʤʧʦʟʠʮʠʡ ð 

ʢʦʤʧʦʟʠʮʠʠ ʠ ʦʙʨʘʟʫʝʤ ʠʟ ʥʠʭ ʩʠʩʪʝʤʫ SG =  {ů, ʉn, ʉnh , S2n , Dnh , Dn , Dnd , T , Td , Th , O , Oh 

, I , Ih}.   

   ɺ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤ ʧʨʠʤʝʨʦʤ ʩʜʝʣʘʝʤ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʯʘʥʠʡ.  

  ʇʝʨʚʦʝ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʨʘʱʝʥʠʡ ʠ (ʠʣʠ) ʦʪʨʘʞʝʥʠʡ, ʦʩʪʘʚʣʷʶʱʠʭ 

ʥʝʧʦʜʚʠʞʥʦʡ ð ʠʥʚʘʨʠʘʥʪʥʦʡ ð ʭʦʪʷ ʙʳ ʦʜʥʫ ʪʦʯʢʫ ʦʙʲʝʢʪʘ, ʝʩʪʴ ʪʦʯʝʯʥʘʷ ʛʨʫʧʧʘ 

ʩʠʤʤʝʪʨʠʠ. ɺ ʵʪʦʡ ʛʣʘʚʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʥʦʤʝʥʢʣʘʪʫʨʘ ɸ. ʐʝʥʬʣʠʩʘ.  

  ɺʪʦʨʦʝ. ʇʦʢʘʞʝʤ, ʯʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʤʥʦʞʝʩʪʚ ʢʦʤʧʦʟʠʮʠʡ , 

, . . . , ʩʦʛʣʘʩʥʦ ʦʪʥʦʰʝʥʠʷʤ , ʠ ʟʘʢʦʥʘʤ ʢʦʤʧʦʟʠʮʠʡ  
  
(j = 1, 2, . . ., 

s+1), ʚ ʩʣʫʯʘʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʘʩʩʦʚ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʪ 

ʤʝʩʪʦ. ʕʪʦ ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʥʘ ʣʶʙʦʤ ʢʣʘʩʩʝ ʩʠʤʤʝʪʨʠʠ. ʋʜʦʙʥʦ ʜʣʷ ʵʪʦʛʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʣʘʩʩʦʤ ʉm, (ʟʜʝʩʴ çʉè ð ʦʪ ʩʣʦʚʘ ʮʠʢʣʠʯʝʩʢʠʡ, çvè ð ʚʝʨʪʠʢʘʣʴʥʳʡ). 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʛʨʫʧʧʳ ʵʪʦʛʦ ʢʣʘʩʩʘ ʦʧʠʩʳʚʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʨʘʜʠʘʣʴʥʦ-

ʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʪʠʧʘ ʨʦʟʝʪʦʢ, ʜʝʪʩʢʠʭ ʚʝʨʪʫʰʝʢ, ʤʝʜʫʟ, ʚʝʥʯʠʢʦʚ ʮʚʝʪʢʦʚ 

ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʝʥʠʡ. ɻʨʫʧʧʳ ʉ1n , ʉ2n , ʉ3n , . . ., ʉÐv  ʵʪʦʛʦ ʢʣʘʩʩʘ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ 

ʧʝʨʝʩʝʯʝʥʠʠ ʧ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ův, cʢʘʞʝʤ, ʚʜʦʣʴ ʦʩʠ z ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʠʯʝʤ ʢʘʞʜʘʷ ʧʣʦʩʢʦʩʪʴ ʦʪʩʪʦʠʪ ʦʪ ʩʦʩʝʜʥʝʡ ʧʣʦʩʢʦʩʪʠ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʛʦʣ ˊ/ʧ. 

ʇʝʨʝʩʝʯʝʥʠʝ ʧův  ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʚʦʜʠʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ  ð ʦʩʠ ʩʠʤʤʝʪʨʠʠ n-ʛʦ 
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ʧʦʨʷʜʢʘ, ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʦʩʴʶ z. ɻʨʫʧʧʳ ʉnv ʚʩʝ ʧʦʨʷʜʢʘ 2ʧ, ʪʘʢ ʢʘʢ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʥʠ 

ʩʦʩʪʦʷʪ ʠʟ ʚʩʝʭ ʧ ʧʦʚʦʨʦʪʦʚ ʥʘ ʫʛʦʣ 2ˊŬ/n ʚʦʢʨʫʛ ʦʩʠ ʉn (ʧ = 1, 2, ɿ, ..., Ð; Ŭ =1, 2, 3, ..., ʧ) ʠ 

ʚʩʝʭ ʦʪʨʘʞʝʥʠʡ ʚ ʧ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʩʠʤʤʝʪʨʠʠ.  

  ʂʘʞʜʘʷ ʠʟ ʛʨʫʧʧ ʉnv ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʩʪʨʦʝʥʠʷ ʘʙʩʪʨʘʢʪʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦʜʯʠʥʷʝʪʩʷ ʩʚʦʝʤʫ ʟʘʢʦʥʫ ʢʦʤʧʦʟʠʮʠʠ. ʅʠʞʝ ʚ ʮʝʣʷʭ ʢʨʘʪʢʦʩʪʠ ʣʠʰʴ ʜʣʷ ʛʨʫʧʧ 

ʉ1v ʠ ʉ2v ʧʨʠʚʝʜʝʥʳ ʠʭ ʟʘʢʦʥʳ ʢʦʤʧʦʟʠʮʠʠ  ʠ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ çʪʘʙʣʠʮ ʉ1v ʠ ʉ2v 

ʧʨʠʚʝʜʝʥʳ ʠʭ ʟʘʢʦʥʳ ʢʦʤʧʦʟʠʮʠʠ  ʠ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ çʪʘʙʣʠʮè ʫʤʥʦʞʝʥʠʷ      

 

{  ʉ1v }       {  ʉ2v }  

 

 

 

 

 

  

 

 

 

 

 

 

 

E = ůxů = ů
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E = E x E = x = x = x  

 ɿʜʝʩʴ ʥʘʟʚʘʥʠʷ ʢʘʞʜʦʡ ʠʟ ʦʧʝʨʘʮʠʡ ʧʦʤʝʱʝʥʳ ʚ ʧʝʨʚʫʶ ʩʪʨʦʢʫ ʠ   ʚ ʧʝʨʚʳʡ 

ʩʪʦʣʙʝʮ (ʩʣʝʚʘ). çʫʤʥʦʞʠʪʴè ʢʘʢʫʶ-ʥʠʙʫʜʴ ʢʦʤʧʦʟʠʮʠʶ ʩʪʨʦʢʠ ʥʘ ʢʘʢʫʶ-ʥʠʙʫʜʴ 

ʢʦʤʧʦʟʠʮʠʶ ʩʪʦʣʙʮʘ, ʥʘʧʨʠʤʝʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
  
ʥʘ  ʚ ʤʥʦʞʝʩʪʚʝ {C2v} , ð 

ʟʥʘʯʠʪ ʚʩʣʝʜ ʟʘ ʦʧʝʨʘʮʠʝʡ ʧʨʦʠʟʚʝʩʪʠ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʦʧʝʨʘʮʠʶ  ʠ 

ʧʦʣʫʯʠʪʴ ʝʛʦ ʨʝʟʫʣʴʪʘʪ ð ʦʧʝʨʘʮʠʶ ʇʦʩʣʝʜʥʷʷ ʦʜʥʘ ʧʨʦʠʟʚʝʜʝʪ ʪʦ ʞʝ ʜʝʡʩʪʚʠʝ, ʯʪʦ 

ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʦʧʝʨʘʮʠʡ. ʀʣʠ ʪʦ ʞʝ ʩʘʤʦʝ ʬʦʨʤʘʣʴʥʦ:  

 = . ɺʤʝʩʪʦ , ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʠ ʟʥʘʢ ʫʤʥʦʞʝʥʠʷ çxè, ʪʦʛʜʘ x  

=  .           

 ɿʘʤʝʪʠʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʤʥʦʞʝʥʠʷ ʦʧʝʨʘʮʠʠ ʩʪʨʦʢʠ ʥʘ ʦʧʝʨʘʮʠʶ ʩʪʦʣʙʮʘ 

ʧʨʦʩʪʘʚʣʝʥʳ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ. ʆʜʥʦ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʩʚʦʡʩʪʚ ʵʪʠʭ ʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʛʨʫʧʧʦʚʳʭ ʪʘʙʣʠʮ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʣʶʙʦʝ 

ʚʦʟʤʦʞʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʦʧʝʨʘʮʠʡ ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʝʡ ʪʦʡ ʞʝ ʩʘʤʦʡ ʛʨʫʧʧʳ 

 
E ů 

 E E ů 

ů ů E 

 E    

E E    

  E   

   E  

    E 
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(ʟʘʤʢʥʫʪʦʩʪʴ). ʅʘʢʦʥʝʮ, ʩʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʟʘʠʤʥʳʝ ʦʪʣʠʯʠʷ ʟʘʢʦʥʦʚ , 

 ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʵʪʠ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʛʨʫʧʧʦʚʳʝ ʟʘʢʦʥʳ ʝʜʠʥʳ ʚ ʪʦʤ, ʯʪʦ ʚʩʝʛʜʘ: (1) 

ʟʘʢʦʥ ZG  ʘʩʩʦʮʠʘʪʠʚʝʥ, ʪʘʢ ʢʘʢ ʜʣʷ ʣʶʙʳʭ ʪʨʦʝʢ ʢʦʤʧʦʟʠʮʠʡ ʛʨʫʧʧʳ ʘ, ʚ, ʩ: ʘ Z a (ʚ ZG  ʩ) 

= (ʚ ZG  b) ZG  ʩ ʠʣʠ ʘ x (ʚ x ʩ) = (a x b) x ʩ; (2) ʦʪʥʦʩʠʪʝʣʴʥʦ ZG ʩʫʱʝʩʪʚʫʝʪ ʥʝʡʪʨʘʣʴʥʘʷ 

ʢʦʤʧʦʟʠʮʠʷ ɽ; (3) ʦʪʥʦʩʠʪʝʣʴʥʦ ZG ʜʣʷ ʢʘʞʜʦʡ ʘ ʩʫʱʝʩʪʚʫʝʪ ʩʠʤʤʝʪʨʠʯʥʘʷ (ʦʙʨʘʪʥʘʷ) 

ʢʦʤʧʦʟʠʮʠʷ ʘ
-1

 ʠ ʠ ʘ ZG ʘ
-1

 =ɽ ʠʣʠ ʘ x ʘ-1
 = ɽ. ʉʢʘʟʘʥʥʦʝ ʝʩʪʴ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠ ʩʢʨʳʪʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʦʝ ʩʪʘʥʝʪ ʷʚʥʳʤ, ʝʩʣʠ ʥʘʯʘʪʴ ʝʛʦ ʩʣʦʚʘʤʠ: çʛʨʫʧʧʘ ʝʩʪʴ ʪʘʢʦʝ 

ʤʥʦʞʝʩʪʚʦ, ʟʘʢʦʥ ʢʦʤʧʦʟʠʮʠʠ ʢʦʪʦʨʦʛʦ...è ʠ ʪ. ʜ.  

  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʚʝʜʝʥʥʳʝ ʪʨʠ ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠ ʚʠʜ ʦʪʥʦʰʝʥʠʡ  

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʛʨʫʧʧʘʭ ʣʶʙʦʛʦ ʢʣʘʩʩʘ ʩʠʤʤʝʪʨʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 

ʯʪʦ ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʫʪʚʝʨʞʜʝʥʠʝ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʤʥʦʞʝʩʪʚ , ʩʦʛʣʘʩʥʦ ʢʘʢ 

ʦʪʥʦʰʝʥʠʷʤ , ʪʘʢ ʠ ʟʘʢʦʥʘʤ ʢʦʤʧʦʟʠʮʠʠ , ʥʘ ʢʣʘʩʩʘʭ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝʘʣʠʟʫʝʪʩʷ.  

  ʊʨʝʪʴʝ. ʇʦʜ ʪʘʙʣʠʮʘʤʠ ʫʤʥʦʞʝʥʠʷ ʛʨʫʧʧ C1v , C2v ʧʨʠʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʫʧʧ ɽ, 

ʠʣʠ ʉ1. ʕʪʦ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʘʷ ʩ ʬʠʣʦʩʦʬʩʢʦʡ ʠ ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ 

ʛʨʫʧʧʘ. ʇʦʵʪʦʤʫ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʥʝʡ ʧʦʜʨʦʙʥʝʝ.  

  ɻʨʫʧʧʘ ʉ1 ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʝʜʠʥʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ɽ. ʇʦʩʣʝʜʥʠʡ ʪʦʞʜʝʩʪʚʝʥ 

ʩʦʭʨʘʥʝʥʠʶ ʦʙʲʝʢʪʘ ʥʝʠʟʤʝʥʥʳʤ ʠʣʠ ʧʦʚʦʨʦʪʫ ʉ1 ʚʦʢʨʫʛ ʧʨʦʠʟʚʦʣʴʥʦʡ ʦʩʠ ʥʘ 360Ј. 
ʆʪʩʶʜʘ: ʩʠʤʤʝʪʨʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʪʝʣʘ ʥʠʢʦʛʜʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ, ʯʝʤ ʉ1. ʆʙʲʝʢʪʳ 

ʪʘʢʦʡ ʛʨʫʧʧʳ ʘʩʠʤʤʝʪʨʠʯʥʳ (ʪʘʢʦʚʳ ʨʫʢʘ, ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʣʠʩʪ ʙʝʛʦʥʠʠ, ʤʦʣʝʢʫʣʘ 

ʛʣʶʢʦʟʳ, ʥʝʧʨʘʚʠʣʴʥʳʡ ʪʝʪʨʘʵʜʨ).  

  ʈʘʩʧʨʦʩʪʨʘʥʝʥʦ ʤʥʝʥʠʝ, ʯʪʦ ʝʜʠʥʠʯʥʳʡ ʵʣʝʤʝʥʪ ɽ (ʉ1) ð ʯʠʩʪʦ ʬʦʨʤʘʣʴʥʳʡ, 

ʚʚʝʜʝʥʥʳʡ ʚ ʪʝʦʨʠʶ ʣʠʰʴ ʠʟ ʩʫʛʫʙʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʘʚʪʦʨʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʫʢʦʚʦʜʩʪʚ ʦʙʳʯʥʦ ʧʠʰʫʪ, ʯʪʦ ʵʪʦʪ ʵʣʝʤʝʥʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʙʫʜʫʪ. ʆʜʥʘʢʦ ʥʠʯʪʦ ʥʝ ʚʳʛʣʷʜʠʪ ʩʪʦʣʴ ʦʰʠʙʦʯʥʳʤ, ʢʘʢ ʵʪʦ 

ʫʪʚʝʨʞʜʝʥʠʝ. ɽʱʝ ʌ. ʕʥʛʝʣʴʩ ʧʦʢʘʟʘʣ, çʯʪʦ ʝʜʠʥʠʮʘ ʠ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʷʚʣʷʶʪʩʷ 

ʥʝʨʘʟʜʝʣʴʥʳʤʠ, ʧʨʦʥʠʢʘʶʱʠʤʠ ʜʨʫʛ ʜʨʫʛʘ ʧʦʥʷʪʠʷʤʠ ʠ ʯʪʦ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʪʘʢ ʞʝ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʝʜʠʥʠʮʝ, ʢʘʢ ʠ ʝʜʠʥʠʮʘ ʚ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠè 
70
. ɹʣʝʩʪʷʱʠʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʵʪʦʤʫ ʤʦʞʥʦ ʥʘʡʪʠ ʚʥʠʟʫ ʪʘʙʣʠʮ ʫʤʥʦʞʝʥʠʷ ʛʨʫʧʧ ʉ1v, , ʉ2v , ʦʪʢʫʜʘ ʚʠʜʥʦ, ʯʪʦ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʝʜʠʥʠʮʳ ɽ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʯʘʩʪʚʫʶʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʛʨʫʧʧʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʝʜʠʥʠʯʥʳʡ ʵʣʝʤʝʥʪ ʫʯʘʩʪʚʫʝʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʡ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʠʣʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʦ ʠ ʧʦʩʣʝ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʦʙʲʝʢʪ 

ʦʩʪʘʝʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʳʤ ʩʘʤʦʤʫ ʩʝʙʝ. ɼʦʩʪʘʪʦʯʥʦ ʧʨʠʥʷʪʴ ʠʣʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʵʪʦʛʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦʙʳ ʪʦʪʯʘʩ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦʩʪʴ ʟʥʘʯʝʥʠʷ 

ʧʨʦʚʦʟʛʣʘʰʘʝʤʦʛʦ ʝʜʠʥʠʯʥʳʤ ʵʣʝʤʝʥʪʦʤ ɽ ʧʨʠʥʮʠʧʘ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʩʘʤʦʤʫ 

ʩʝʙʝ. ɺ ʵʪʦʤ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʧʦʟʥʘʢʦʤʠʚʰʠʩʴ ʩ ʨʘʙʦʪʦʡ ɻʨʶʥʙʘʫʤʘ, ʛʜʝ ʵʪʦʪ ʧʨʠʥʮʠʧ 

ʦʩʦʙʝʥʥʦ ʪʱʘʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 
71

 . 

  ʏʝʪʚʝʨʪʦʝ. ʇʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʠʣʣʶʩʪʨʘʮʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʥ 

ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʠʤ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʧʦʯʪʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʝʪʘʣʴʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʞʜʦʛʦ ʰʘʛʘ ʘʣʛʦʨʠʪʤʘ ʧʦʩʪʨʦʝʥʠʷ ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʫʞʝ ʠʟʚʝʩʪʥʫʶ  

(ʧʨʘʚʠʣʴʥʫʶ ʠ ʠʩʪʠʥʥʫʶ) ʪʝʦʨʠʶ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ. çʅʘ ʚʳʭʦʜʝè ʪʘʢʦʝ ʯʠʩʪʦ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʣʦ ʜʚʝ ʩʠʩʪʝʤʳ ð ʘʙʩʪʨʘʢʪʥʫʶ ʠ ʝʝ ʤʝʭʘʥʠʯʝʩʢʠʡ ʜʚʦʡʥʠʢ 

ð ʫʞʝ ʠʟʚʝʩʪʥʫʶ ʩʠʩʪʝʤʫ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ. ʊʘʢ ʤʳ ʫʙʝʜʠʣʠʩʴ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 
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 ʌ. ʕʥʛʝʣʴʩ. ɼʠʘʣʝʢʪʠʢʘ ʧʨʠʨʦʜʳ. ð ʂ. ʄʘʨʢʩ ʠ ʌ. ʕʥʛʝʣʴʩ. ʉʦʯ., ʪ. 20, ʩʪʨ. 575. 
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 ʉʤ. ɸ. ɻʨʶʥʙʘʫʤ. ʌʠʣʦʩʦʬʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. ʄ., 1969.  
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ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʆʊʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʆʊʉ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʘ, ʝʩʣʠ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʘ ʪʝʦʨʠʷ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ.       

 ʊʘʢ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʦʪʚʣʝʯʴʩʷ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʩʠʤʚʦʣʦʚ (ʠʥʪʝʨʧʨʝʪʘʮʠʡ) ʪʦʯʝʯʥʳʭ 

ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʠ ʥʘʯʘʪʴ ʠʭ ʧʦʥʠʤʘʪʴ ʢʘʢ ʙʝʟʨʘʟʣʠʯʥʳʝ ʢ ʩʦʜʝʨʞʘʥʠʶ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʢ 

ʪʝʦʨʠʠ ʘʙʩʪʨʘʢʪʥʳʭ ʛʨʫʧʧ, ʪʦ ʧʨʦʚʝʜʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʢʘʢ 

ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʪʝʦʨʠʶ ʘʙʩʪʨʘʢʪʥʳʭ ʛʨʫʧʧ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʠʚʣʝʯʴ 

ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʣʥʦʪʳ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʆʊʉ ʠ ʪʝ 

ʦʙʰʠʨʥʝʡʰʠʝ ʜʘʥʥʳʝ ʣʦʛʠʢʠ, ʧʩʠʭʦʣʦʛʠʠ, ʛʝʦʤʝʪʨʠʠ, ʘʣʛʝʙʨʳ, ʬʠʟʠʢʠ, ʭʠʤʠʠ, 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ, ʙʠʦʣʦʛʠʠ, ʵʩʪʝʪʠʢʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʷʟʳʢ ʪʝʦʨʠʠ 

ʘʙʩʪʨʘʢʪʥʳʭ ʛʨʫʧʧ. ɺ ʵʪʦʤ, ʜʫʤʘʝʪʩʷ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ.  

  ʇʷʪʦʝ. ʆʪʤʝʪʠʤ, ʥʝ ʜʦʢʘʟʳʚʘʷ, ʯʪʦ ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ ʧʦʩʪʨʦʝʥʳ ʥʝ ʪʦʣʴʢʦ 

ʘʙʩʪʨʘʢʪʥʘʷ ʩʠʩʪʝʤʘ ʠ ʜʘʥʥʘʷ ʢʦʥʢʨʝʪʥʘʷ ʝʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ð ʩʠʩʪʝʤʘ SG, ʥʦ ʠ ʣʶʙʳʝ 

ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ. ɺ ʠʪʦʛʝ ʤʳ ʧʨʠʰʣʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚ ʩʫʱʥʦʩʪʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤʫ 

ʦʧʨʝʜʝʣʝʥʠʶ ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ.  

  ʉʠʩʪʝʤʘ S ð ʵʪʦ i-ʝ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʦʟʠʮʠʡ ʄi, ʧʦʩʪʨʦʝʥʥʦʝ ʧʦ ʦʪʥʦʰʝʥʠʷʤ r j 

ʤʥʦʞʝʩʪʚʘ ʦʪʥʦʰʝʥʠʡ {Ri}, ʟʘʢʦʥʘʤ ʢʦʤʧʦʟʠʮʠʡ r j ʤʥʦʞʝʩʪʚʘ ʟʘʢʦʥʦʚ ʢʦʤʧʦʟʠʮʠʡ 

{Z i} ʠʟ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ k
s 
ʤʥʦʞʝʩʪʚʘ  ʚʳʜʝʣʝʥʥʦʛʦ ʧʦ ʦʩʥʦʚʘʥʠʶ , ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʄ.  

  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ, ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʥʝʦʙʭʦʜʠʤʦ: 1) ʦʪʦʙʨʘʪʴ ʥʝʢʦʝ ʦʩʥʦʚʘʥʠʝ Ai
(0)

, ʠ ʧʦ ʥʝʤʫ ʤʥʦʞʝʩʪʚʦ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʄi
(0) 
; 2) ʥʘʣʦʞʠʪʴ ʥʘ ʥʠʭ ʦʪʥʦʰʝʥʠʷ ʝʜʠʥʩʪʚʘ ʤʥʦʞʝʩʪʚʘ {Ri} , ʧʦʜʯʠʥʠʪʴ ʵʪʠ ʦʪʥʦʰʝʥʠʷ 

ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʦʧʝʨʘʮʠʠ ʟʘʢʦʥʘʤ ʢʦʤʧʦʟʠʮʠʠ ʤʥʦʞʝʩʪʚʘ {Zi}; 4) ʧʦʣʫʯʠʪʴ ʩʠʩʪʝʤʫ 

Si. ʉʣʦʚʦʤ, ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʧʦʩʪʫʧʠʪʴ ʩʦʛʣʘʩʥʦ ʯʝʪʳʨʝʤ ʦʩʥʦʚʥʳʤ ʰʘʛʘʤ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʚʳʰʝ ʘʣʛʦʨʠʪʤʘ.  

  ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʠʪ ʤʳ ð ʵʪʦ ʪʨʦʡʢʘ , Ri , Zi . 

ʇʦʥʷʪʠʝ ʦ ʟʘʢʦʥʝ ʢʦʤʧʦʟʠʮʠʠ (ʘ ʪʝʤ ʩʘʤʳʤ ʠ ʦ ʪʠʧʝ ʠʟʤʝʥʝʥʠʷ) ʚ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ 

ʚʚʝʜʝʥʦ ʥʘʤʠ ʚ 1968 ʛ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʩʪʝʤʝ ʠ ʢʘʢ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʤ, ʫʧʦʨʷʜʦʯʝʥʥʦʤ, ʥʝʩʣʫʯʘʡʥʦʤ ʥʘʙʦʨʝ ʦʙʲʝʢʪʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʟʘʤʝʪʠʤ, ʯʪʦ 

ʙʝʟ ʫʢʘʟʘʥʠʷ Zi , ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʜʥʦʟʥʘʯʥʦ ʟʘʜʘʪʴ ʩʠʩʪʝʤʫ ʥʝʚʦʟʤʦʞʥʦ. ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ 
 
 ð ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʉ ʠ ʚʦʜʦʨʦʜʘ ʅ, R1 ð ʦʪʥʦʰʝʥʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʨʦʜʩʪʚʘ. ʊʦʛʜʘ ʧʦ ʜʘʥʥʳʤ 
 
ʠ R1  ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦʣʫʯʠʪʴ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʜʚʝ ʩʠʩʪʝʤʳ:  

 

= {ʉ, ʅ,  ʉʅ4, ʉ2ʅ6, ʉ3ʅ8, . . . , ʉ(s+1) ʅ2(s+1)+2} ,          

= {ʉ, ʅ,  ʉʅ2, ʉ2ʅ4, ʉ3ʅ6, . . . , ʉ(s+1) ʅ2(s+1)} . 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʣʠʰʴ ʧʦ 
 
ʠ R1  ʦʜʥʦʟʥʘʯʥʦ ʟʘʜʘʥʠʝ ʩʠʩʪʝʤʳ ʥʝʚʦʟʤʦʞʥʦ. ʆʜʥʘʢʦ ʤʳ 

ʧʦʣʫʯʠʤ ʠʤʝʥʥʦ ʩʠʩʪʝʤʫ 
 
ʠʣʠ 

 
, ʝʩʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʢʘʞʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʢʦʥ 

ʢʦʤʧʦʟʠʮʠʠ = ʉnʅ2n+2 ʠʣʠ  = ʉnʅ2n .  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʢʘʟʘʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 
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ʢʦʥʢʨʝʪʥʦʡ ʠʣʠ ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʟʘʢʦʥ ʝʝ ʢʦʤʧʦʟʠʮʠʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ. ʄʝʞʜʫ ʪʝʤ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʠʩʪʝʤʳ ʚʩʝʛʜʘ 

ʥʘʨʫʰʘʝʪʩʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʠʩʪʝʤʳ ɸ. ʀ. ʋʝʤʦʚʘ, ʜʘʥʥʦʛʦ 

ʚ ʨʘʤʢʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʘʤʦʛʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʆʊʉ. ʉʦʛʣʘʩʥʦ ɸ. ʀ. ʋʝʤʦʚʫ, 

ç...ʤʦʞʥʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʢʘʢ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪʩʷ 

ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɼʚʦʡʩʪʚʝʥʥʳʤ ʝʤʫ 

ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʢʘʢ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʟʘʨʘʥʝʝ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʤʝʞʜʫ ʥʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠè
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 . 

  ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ð (Ŭ) ʧʦʣʥʦʝ ʠʣʠ ʧʦʯʪʠ ʧʦʣʥʦʝ, (ɓ) ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʦʝ, ʥʦ 

ʣʠʰʴ ʥʘ 3/4, ʪʘʢ ʢʘʢ 1) ʜʘʝʪ ʩʚʦʡʩʪʚʦ ɸi , 2) ʦʪʥʦʰʝʥʠʝ Ri ; ʧʦ ɸi ʠ Ri , 3) ʦʧʨʝʜʝʣʝʥʥʦʝ ð  

i-ʝ  ð ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ. ʆʜʥʘʢʦ ʙʝʟ ʯʝʪʚʝʨʪʦʛʦ ʧʨʠʟʥʘʢʘ i-ʡ ʩʠʩʪʝʤʳ ð ʟʘʢʦʥʘ 

ʢʦʤʧʦʟʠʮʠʠ Zi , ð ʦʥʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʇʨʠʤʝʨ ʩ 

ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʝʣʴʥʳʭ () ʠ ʥʝʧʨʝʜʝʣʴʥʴʛʭ () ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʜʦʢʘʟʳʚʘʝʪ ʵʪʦ ʥʘʛʣʷʜʥʦ.  

Ä 3. ʎɽʅʊʈɸʃʔʅʆɽ ʇʈɽɼʃʆɾɽʅʀɽ ʆʊʉ.  

ɿɸʂʆʅ ʇʆʃʀʄʆʈʌʀɿɸʎʀʀ. ʆɹʆɹʑɽʅʀʗ  

  ʉʪʨʦʷ ʘʙʩʪʨʘʢʪʥʫʶ ʩʠʩʪʝʤʫ, ʤʳ ʜʦʢʘʟʘʣʠ ʨʷʜ ʧʨʝʜʣʦʞʝʥʠʡ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 

ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ.  

  ʇʨʝʜʣʦʞʝʥʠʝ 1. ʉʠʩʪʝʤʘ Si  ʛʝʪʝʨʦʛʝʥʥʘ, ʪʘʢ ʢʘʢ ʦʙʱʝʤ ʩʣʫʯʘʝ:  
    

ʘ) Si 
 
=  { , , , . . . , },   

ʙ) {ɸi}  = { , , , . . . , },  

ʚ) {Ri}  = { , , , . . . , },  

ʛ) {Zi}  = { , , , . . . , } . 

 ɿʜʝʩʴ ʧʫʥʢʪ ʘ) ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʣʶʙʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ 

ʠʟ ʧʦʜʩʠʩʪʝʤ -ʭ,  j = 0, 1, ..., (s+1). ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ j ʨʘʚʝʥ ʥʫʣʶ, Si 

ʚʳʨʦʞʜʘʝʪʩʷ ʚ ʤʥʦʞʝʩʪʚʝ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ , ʪ.ʝ. Si = . ʇʫʥʢʪʳ ʙ), ʚ), ʛ)  

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʘ ʩʠʩʪʝʤʝ S i ʨʝʘʣʠʟʫʝʪʩʷ ʥʝ ʦʜʥʦ, ʘ ʤʥʦʞʝʩʪʚʦ 

ʦʩʥʦʚʘʥʠʡ , ʤʥʦʞʝʩʪʚʦ ʦʪʥʦʰʝʥʠʡ , ʠ ʤʥʦʞʝʩʪʚʦ ʟʘʢʦʥʦʚ ʢʦʤʧʦʟʠʮʠʡ  . 

ʇʨʠʯʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʤʥʦʞʝʩʪʚ { Ai}, { Ri},  { Zi}, { Si}  ʤʦʛʫʪ ʙʳʪʴ ʩʠʩʪʝʤʳ 

ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ. ʋʯʝʪ ʚʩʝʭ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʢʘʟʘʣʩʷ ʚʘʞʥʳʤ ʝʱʝ ʚ ʦʜʥʦʤ 

ʦʪʥʦʰʝʥʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʦʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʤʥʦʞʝʩʪʚʦ ʟʘʢʦʥʦʚ ʢʦʤʧʦʟʠʮʠʡ ʧʫʩʪʦʝ, ʪ. ʝ. 

{ Zi} = Ï, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʠʩʪʝʤʳ Si ʦʩʥʦʚʘʥʥʦʤʫ ʪʦʣʴʢʦ ʥʘ ɸi ʠ Ri , (ʪʠʧʘ 

ʄʝʩʘʨʦʚʠʯʘ ʠ ʋʝʤʦʚʘ). ʇʨʠʥʠʤʘʷ ʞʝ ʚʦ ʚʥʠʤʘʥʠʝ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʠ ʤʥʦʞʝʩʪʚʦ ʦʪʥʦʰʝʥʠʡ 

ʨʘʚʥʦ ʥʫʣʴ-ʤʥʦʞʝʩʪʚʫ (ʧʫʩʪʦʝ), ʪ. ʝ. ʢʦʛʜʘ ʠ { Zi} = Ï ʠ, { Ri} = Ï, ʤʳ ʧʨʠʭʦʜʠʤ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʩʠʩʪʝʤʳ Si ʦʩʥʦʚʘʥʥʦʤʫ ʣʠʰʴ ʥʘ ʦʜʥʦʤ ʦʩʥʦʚʘʥʠʠ Ai
(0)

  (ʪʠʧʘ ʍʦʣʣʘ ʠ 

ʌʝʡʜʞʠʥʘ). ʆʧʨʝʜʝʣʝʥʠʡ ʞʝ, ʦʩʥʦʚʘʥʥʳʭ ʧʘ ʠʥʳʭ, ʯʝʤ ɸ ʠ R, ʧʨʠʟʥʘʢʘʭ, ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ 1968ð1972 ʛʛ. ʥʝ ʙʳʣʦ. ɺ ʵʪʠ ʛʦʜʳ ʚ ʧʝʯʘʪʠ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʠʩʴ  
 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʫʞʝ ʥʘ ʪʨʦʡʢʝ ʧʨʠʟʥʘʢʦʚð ɸ,  R, Z. (ʅʘʰʝ 
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 ɸ. ʀ. ʋʝʤʦʚ. ʉʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ. ð çʇʨʦʙʣʝʤʳ ʬʦʨʤʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤè, ʩʪʨ. 17. 
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ʦʧʨʝʜʝʣʝʥʠʝ, ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ
73
, ʠ ʦʧʨʝʜʝʣʝʥʠʝ ɺ. ʉ. ʊʶʭʪʠʥʘ.) çʉʠʩʪʝʤʘ, ð ʧʠʰʝʪ ɺ. 

ʉ. ʊʶʭʪʠʥ ʚ ʩʚʦʝʤ ʛʣʫʙʦʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ð ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʢʦʤʧʦʥʝʥʪʦʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʨʦʜʳ, ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʧʦ ʦʪʥʦʰʝʥʠʷʤ, ʦʙʣʘʜʘʶʱʠʤ ʚʧʦʣʥʝ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ; ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʝʜʠʥʩʪʚʦʤ, ʢʦʪʦʨʦʝ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʠ ʬʫʥʢʮʠʷʭ ʤʥʦʞʝʩʪʚʘè 
74
.  ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʵʪʘ ʜʝʬʠʥʠʮʠʷ ʩʠʩʪʝʤʳ, ʙʣʠʟʢʘʷ ʢ ʦʧʨʝʜʝʣʝʥʠʷʤ ʩʠʩʪʝʤʳ ɸ. ʀ. ʋʝʤʦʚʘ ʠ ʥʘʰʝʤʫ, ʟʘ 

ʧʨʝʜʝʣʳ ʪʨʦʡʢʠ ʧʨʠʟʥʘʢʦʚ ɸ,  R, Z ʪʘʢʞʝ ʥʝ ʚʳʭʦʜʠʪ.  

  ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʰʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʠʪ ʚ ʚʠʜʝ ʯʘʩʪʥʳʭ 

ʩʣʫʯʘʝʚ ʚʩʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʜʘʥʥʳʝ ʜʦ ʩʠʭ ʧʦʨ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʚʩʝʛʜʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʣʠʰʴ ʢʘʢ ʦʩʦʙʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ.  

 ʂʦʥʝʯʥʦ, ʬʦʨʤʘʣʴʥʦ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʪʦʣʴʢʦ 1, 2, 3, ʥʦ ʠ ʧ ʧʨʠʟʥʘʢʘʤʠ, ʠ 

ʤʝʥʴʰʝʤ ʯʠʩʣʝ ʧʨʠʟʥʘʢʦʚ, ʧʨʝʜʩʪʘʥʫʪ ʚ ʚʠʜʝ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʪʘʢʦʛʦ n-ʧʨʠʟʥʘʢʦʚʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ. ʆʜʥʘʢʦ ʟʘʜʘʥʠʝ ʘʙʩʪʨʘʢʪʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʚʩʝ ʙʦʣʴʰʝʛʦ ʠ ʙʦʣʴʰʝʛʦ 

ʯʠʩʣʘ ʧʨʠʟʥʘʢʦʚ ʫʧʠʨʘʝʪʩʷ ʚ ʚʦʧʨʦʩ ʦ ʯʠʩʣʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʜʦʩʪʘʪʦʯʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ 

ʆʊʉ. ʏʠʩʣʦ ʧʦʩʣʝ ʥʝʣʴʟʷ ʫʚʝʣʠʯʠʪʴ ʙʝʩʢʦʥʝʯʥʦ ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʘʩʪʴ ʠʟ ʥʠʭ ʚ ʨʘʤʢʘʭ 

ʆʊʉ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʚʠʜʝ ʩʣʝʜʩʪʚʠʡ ʵʪʦʡ ʪʝʦʨʠʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʘʟʫʤʥʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʠʩʣʫ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʤ ʟʘʜʘʶʪʩʷ ʩʠʩʪʝʤʳ, ʨʘʟʣʠʯʘʪʴ ʩʠʩʪʝʤʳ 1-ʡ, 2-ʡ, 

..., ʧ-ʡ çʩʪʝʧʝʥʠè 
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, 

ʪ. ʝ. , , . . . , . ɿʜʝʩʴ çʩʪʝʧʝʥʠè (1), (2), é, (ʧ) ʠʥʬʦʨʤʠʨʫʶʪ, ʚʦ-ʧʝʨʚʳʭ, ʦ ʨʦʜʝ 

ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ; ʚʦ-ʚʪʦʨʳʭ, ʦ ʪʦʡ ʚʝʣʠʯʠʥʝ, ʩ ʢʘʢʦʡ ʦʧʨʝʜʝʣʝʥʘ ʩʠʩʪʝʤʥʦʩʪʴ ʥʘ 

ʜʘʥʥʦʤ ʤʥʦʞʝʩʪʚʝ ʦʙʲʝʢʪʦʚ; ʚ-ʪʨʝʪʴʠʭ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʤʦʩʪʴ ʠ ʪʝʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ 

ʠʤʝʣʠ ʜʝʣʦ ʣʠʰʴ ʩ ʩʠʩʪʝʤʘʤʠ ʨʦʜʦʚ  ʠ .      

 ʇʨʝʜʣʦʞʝʥʠʝ II ðʧʝʨʚʳʡ ʟʘʢʦʥ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʡ ʩʠʩʪʝʤ. ɼʣʷ ʩʠʩʪʝʤʳ 

Si ʚʦʟʥʠʢʥʦʚʝʥʠʝ ( j = 1, 2,3 ,. . . , s) ʧʦʜʤʥʦʞʝʩʪʚ ʚʦʟʤʦʞʥʦ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʦʜʤʥʦʞʝʩʪʚ ʚ ʢʦʤʧʦʟʠʮʠʠ ʜʨʫʛʠʭ 

ʧʦʜʤʥʦʞʝʩʪʚ ʠʟʤʝʥʷʶʪʩʷ: 1) ʪʦʣʴʢʦ ʯʠʩʣʦ, 2) ʪʦʣʴʢʦ ʦʪʥʦʰʝʥʠʷ, 3) ʯʠʩʣʦ ʠ ʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, 4) ʧʝʨʚʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, 5) ʯʠʩʣʦ ʠ ʧʝʨʚʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʙ) ʦʪʥʦʰʝʥʠʷ ʠ ʧʝʨʚʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, 7) ʯʠʩʣʦ, ʦʪʥʦʰʝʥʠʷ ʠ ʧʝʨʚʠʯʥʳʝ ʵʣʝʤʝʥʪʳ.  

  ʇʨʝʜʣʦʞʝʥʠʝ II ð ʮʝʥʪʨʘʣʴʥʦʝ ʧʦ ʟʥʘʯʝʥʠʶ ʚ ʥʘʰʝʡ ʪʝʦʨʠʠ. ɽʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ ʧʨʦʩʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʚʩʝ ʢʦʤʧʦʟʠʮʠʠ Si  ʧʦʨʦʞʜʘʶʪʩʷ ʪʦʣʴʢʦ ʠʟ ʧʝʨʚʠʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ . ʇʦʩʣʝʜʥʝʝ ʞʝ ʥʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʠʥʘʯʝ ʢʘʢ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʧʦʩʦʙʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʧʨʝʜʣʦʞʝʥʠʠ II. 

ʇʨʝʜʣʦʞʝʥʠʝ II ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʩʝʤʴʶ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʇʨʠʨʦʜʘ ʤʦʞʝʪ ʪʚʦʨʠʪʴ ʩʚʦʠ ʦʙʲʝʢʪʳ. ʈʘʟʫʤʝʝʪʩʷ, ʵʪʦʪ ʚʳʚʦʜ ʩʧʨʘʚʝʜʣʠʚ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʜʘʥʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʠ ʥʝ ʨʘʟʣʠʯʘʪʴ ʧʦʨʷʜʢʘ ʢʦʤʙʠʥʠʨʫʝʤʳʭ 

ʦʧʝʨʘʮʠʡ. ɽʩʣʠ ʞʝ ʝʛʦ ʨʘʟʣʠʯʘʪʴ, ʪʦ ʤʳ ʧʨʠʜʝʤ ʥʝ ʢ 7, ʘ ʢ 15 ʦʧʝʨʘʮʠʷʤ, ɿ ʠʟ ʢʦʪʦʨʳʭð 

1), 2), 4) ðʦʩʥʦʚʥʳʝ, ʘ 12 ʦʩʪʘʣʴʥʳʭ ð ʧʨʦʠʟʚʦʜʥʳʝ. ɺ ʦʯʝʚʠʜʥʦʡ ʩʚʷʟʠ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ 

II ʩʪʦʠʪ ʧʨʝʜʣʦʞʝʥʠʝ III.  

  ʇʨʝʜʣʦʞʝʥʠʝ III ð ʚʪʦʨʦʡ ʟʘʢʦʥ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʡ ʩʠʩʪʝʤ. ɺ 

ʧʦʜʤʥʦʞʝʩʪʚʘʭ ( j = 1,2, ɿ, ... s), ʦʪʚʝʯʘʶʱʠʭ ʫʩʣʦʚʠʷʤ 1,3 ʧʨʝʜʣʦʞʝʥʠʷ II, ʠʤʝʝʪ 

ʤʝʩʪʦ ʷʚʣʝʥʠʝ ʣʠʙʦ ʧʨʠʙʘʚʣʝʥʠʷ æ1, ʣʠʙʦ ʚʳʯʠʪʘʥʠʷ æ2, ʣʠʙʦ ʧʨʠʙʘʚʣʝʥʠʷ æ1 ʠ ʚʳʯʠʪʘʥʠʷ 

æ2 ʧʝʨʥʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ( æ1 Í æ2 ʠʣʠ (æ1 = æ2; æ2 Ó 1).  

 ʅʝʪʨʫʜʥʦ ʫʢʘʟʘʪʴ ʨʝʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʜʣʦʞʝʥʠʡ II ʠ 
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 ʉʤ. ʖ. ɸ. ʋʨʤʘʥʮʝʥ. ʇʦʣʠ- ʠ ʠʟʦʤʦʨʬʠʟʤ ʚ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ. ð çɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠè, 1968, 

12; ʝʛʦ ʞʝ. ʀʟʦʤʝʨʠʷ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ. 1. ʊʝʦʨʠʷ. ð çɹʦʪʘʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣè. (ʚ ʜʘʣʴʥʝʡʰʝʤ ð çɹʦʪ. ʞ.è), 

1970, ˉ 2, ʩʪʨ. 153; ʝʛʦ ʞʝ. ʏʪʦ ʜʦʣʞʥʦ ʙʳʪʴ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ, ʯʝʛʦ ʙʳʪʴ ʥʝ ʤʦʞʝʪ ʜʣʷ ʩʠʩʪʝʤ. ð çʈʘʟʚʠʪʠʝ 

ʢʦʥʮʝʧʮʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʫʨʦʚʥʝʡ ʚ ʙʠʦʣʦʛʠʠè ʄ., 1972. 
74

 ɺ. ʉ. ʊʶʭʪʠʥ. ʆʪʨʘʞʝʥʠʝ, ʩʠʩʪʝʤʳ, ʢʠʙʝʨʥʝʪʠʢʘ. ʄ., 1972. 
75

 ʀʣʠ 1-, 2-, 3-, . . ., n-ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ. ʜʘʣʝʝ ʨʘʟʫʤʥʦ ʠʟ-ʟʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʪʨʦʡʢʠ ɸ,  R, Z 

ʥʘʟʳʚʘʪʴ ʠʭ ʩʦʦʪʪ ʩʪʚʝʥʥʦ çʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤ ʦʩʥʦʚʘʥʠʝʤè, çʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤ ʦʪʥʦʰʝʥʠʝʤè ʠ 

çʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤ ʟʘʢʦʥʦʤ ʢʦʤʧʦʟʠʮʠʠè. 
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III. ʊʘʢʦʚʳ, ʥʘʧʨʠʤʝʨ, ʢʨʠʩʪʘʣʣʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʷʚʣʝʥʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ï

çʩʪʨʫʢʪʫʨʳ ʧʨʠʙʘʚʣʝʥʠʷè (ʚ ʯʘʩʪʥʦʩʪʠ, çʚʥʝʜʨʝʥʠʷè), ʩʪʨʫʢʪʫʨʳ ʚʳʯʠʪʘʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ,  

çʩ ʜʳʨʢʘʤʠè), çʩʪʨʫʢʪʫʨʳ ʦʙʤʝʥʘè, çʩʪʨʫʢʪʫʨʳ ʧʨʝʚʨʘʱʝʥʠʷè (ʦʜʥʦ- ʠ ʜʚʫʩʪʦʨʦʥʥʝʛʦ) 

ʫʞʝ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ. ʇʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ æ1 ʠ æ2 ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʨʘʚʥʳ ʦʜʥʦʤʫ ʠʣʠ 

ʙʦʣʴʰʝʤʫ ʯʠʩʣʫ ʠʦʥʦʚ ʠ ʘʪʦʤʦʚ. ʉʘʤʦ ʧʦ ʩʝʙʝ ʪʘʢʦʝ ʩʦʚʧʘʜʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʩ 

ʨʝʘʣʴʥʦʩʪʴʶ ʥʝʤʘʣʦʚʘʞʥʦ. ʆʜʥʘʢʦ ʧʨʝʜʣʦʞʝʥʠʝ III ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʴʰʝʝ:  

ʠʟ ʥʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟʚʝʩʪʥʦʝ ʢʨʠʩʪʘʣʣʦʭʠʤʠʢʘʤ ʷʚʣʝʥʠʝ ʥʝ ʩʧʝʮʠʬʠʯʝʩʢʦʝ: ʝʛʦ 

ʧʨʠʨʦʜʘ ʠʤʝʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʦʙʱʝʝ ʦʩʥʦʚʘʥʠʝ, ʯʝʤ ʯʠʩʪʦ ʢʨʠʪʘʣʣʦʭʠʤʠʯʝʩʢʦʝ, 

ʠʤʝʥʥʦ ð ʩʠʩʪʝʤʥʦʝ. ʇʦʵʪʦʤʫ ʩ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʬʘʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʦʣʞʥʳ 

ʩʪʘʣʢʠʚʘʪʴʩʷ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʦʥʠ ʙʫʜʫʪ ʠʤʝʪʴ ʜʝʣʦ ʩ ʩʠʩʪʝʤʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤ 1), 3) ʧʨʝʜʣʦʞʝʥʠʷ II. ʇʨʠ ʵʪʦʤ ʥʝʚʘʞʥʦ, ʢʘʢʠʝ ʵʪʦ ʙʫʜʫʪ ʩʠʩʪʝʤʳ ð ʪʠʧʘ 

ʢʨʠʩʪʘʣʣʦʚ ʠʣʠ ʥʝʢʨʠʩʪʘʣʣʦʚ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʠʣʠ ʠʜʝʘʣʴʥʳʝ (ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ). ɺ ʧʦʠʩʢʘʭ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʠʭ ʚʳʚʦʜʦʚ ʤ ,r ʝʩʪʝʩʪʚʝʥʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʨʘʪʠʣʠʩʴ ʢ ʩʠʩʪʝʤʝ 

ʢʣʘʩʩʦʚ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʣʶʙʫʶ ʪʦʯʝʯʥʫʶ ʛʨʫʧʧʫ ʩʠʤʤʝʪʨʠʠ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʛʨʫʧʧʫ ʩ ʜʦʙʘʚʣʝʥʥʳʤʠ ʠ (ʠʣʠ) ʚʳʯʪʝʥʥʳʤʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ, ʜʠʘʛʦʥʘʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʦʪʨʘʞʝʥʠʷ (ʪ. ʝ. ʩ ův, ůh, ůd ), ʘ ʪʘʢʞʝ ʩ 

ʦʩʷʤʠ ʚʨʘʱʝʥʠʷ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ ʫʛʣʳ (ʪ. ʝ. ʩ , n = 1, 2, 3, ..., Ð; Ŭ = 1, 2, 3,...,ʧ). 

ʅʘʧʨʠʤʝʨ, ʚ ʨʷʜʫ ...       

                   

 

ʛʨʫʧʧʳ ʢʣʘʩʩʘ Cnv  ð çʩʪʨʫʢʪʫʨʳ     ʧʨʠʙʘʚʣʝʥʠʷè ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʘʤ ʢʣʘʩʩʘ ʉn , ʠʟ 

ʢʦʪʦʨʳʭ ʦʥʠ ʦʙʨʘʟʫʶʪʩʷ ʜʦʙʘʚʣʝʥʠʝʤ ʧ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʦʪʨʘʞʝʥʠʷ ův ; ʠ ʦʥʠ ʞʝ 

ð çʩʪʨʫʢʪʫʨʳ ʚʳʯʠʪʘʥʠʷè ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʘʤ ʢʣʘʩʩʘ Dnh , ʠʟ ʢʦʪʦʨʳʭ ʦʥʠ ʪʘʢʞʝ 

ʤʦʛʫʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥʳ ʚʳʯʠʪʘʥʠʝʤ ʦʜʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʪʨʘʞʝʥʠʷ. 

ɸʥʘʣʦʛʠʯʥʦ ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ ʛʨʫʧʧʘʤʠ ʢʣʘʩʩʦʚ ʉn , Dnh  ̉ʣʶʙʳʤʠ ʜʨʫʛʠʤʠ.  

  ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ III ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʝʪʝʨʦʧʣʦʠʜʥʳʝ ʦʨʛʘʥʠʟʤʳ, 

ʠʤʝʶʱʠʝ ʭʨʦʤʦʩʦʤʥʳʝ ʥʘʙʦʨʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʥʝʜʦʩʪʘʶʱʠʤʠ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʣʠʰʥʠʤʠ 

ʭʨʦʤʦʩʦʤʘʤʠ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʥʫʣʣʠʩʦʤʠʢʠ (2n ð 2), ʤʦʥʦʩʦʤʠʢʠ (2n ð 1), 

ʪʨʠʩʦʤʠʢʠ  (2n + 1), ʪʝʪʨʘʩʦʤʠʢʠ (2ʧ+ 2), ʧʝʥʪʘʩʦʤʠʢʠ (2n + 3) ʠ ʪ. ʜ., ʪ. ʝ. ʦʨʛʘʥʠʟʤʳ ʩ . . 

. 2, 1 ʥʝʜʦʩʪʘʶʱʠʤʠ ʠʣ ʥʘʦʙʦʨʦʪ, ʩ 1, 2, 3, ... ʣʠʰʥʠʤʠ ʜʣʷ 2n-ʛʦ (ʜʠʧʣʦʠʜʥʦʛʦ) ʥʘʙʦʨʘ 

ʭʨʦʤʦʩʦʤʘʤʠ.  

  ɺ ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʪʘʢʞʝ 

ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʚʠʜʝ ʷʚʣʝʥʠʷ ʧʨʝʚʨʘʱʝʥʠʷ, ʧʨʠʙʘʚʣʝʥʠʷ, ʚʳʯʠʪʘʥʠʷ, 

ʦʙʤʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʤ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʤʝʪʦʚ, ʩʨʝʜʩʪʚ ʪʨʫʜʘ, ʩʘʤʠʭ 

ʪʨʫʜʷʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʦʙʤʝʥ, ʧʦʪʨʝʙʣʝʥʠʝ (ʣʠʯʥʦʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ) ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʡ II, III ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʢ ʥʘ 

ʤʘʪʝʨʠʘʣʴʥʳʭ (ʢʨʠʩʪʘʣʣʳ, ʭʨʦʤʦʩʦʤʥʳʝ ʥʘʙʦʨʳ, ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ), ʪʘʢ ʠ ʥʘ 

ʠʜʝʘʣʴʥʳʭ (ʪʦʯʝʯʥʳʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ) ʦʙʲʝʢʪʘʭ. ʉʘʤʦ ʞʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʠʭ 

ʷʚʣʝʥʠʡ, ʢʘʢ ʪʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʳʤ, ʩʚʷʟʘʥʦ ʥʝ ʩ ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʦʡ, ʛʝʥʝʪʠʯʝʩʢʦʡ, 

ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʦʡ ʠʣʠ ʩʦʮʠʘʣʴʥʦʡ, ʘ ʩ ʩʠʩʪʝʤʥʦʡ ʧʨʠʨʦʜʦʡ ʦʙʲʝʢʪʦʚ (ʦʪʩʶʜʘ ʠʭ 

ʠʟʚʝʩʪʥʘʷ ʥʝʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʦʪʩʶʜʘ ʞʝ ʠʭ ʰʠʨʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ). ɺʩʝ ʵʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʞʝ ʨʦʜʦʚʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʪʘʢʠʭ ʷʚʣʝʥʠʡ. ʄʳ 

ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʪʝʨʤʠʥʘʭ çʷʚʣʝʥʠʷ ʧʨʠʙʘʚʣʝʥʠʷ, ʚʳʯʠʪʘʥʠʷ, ʦʙʤʝʥʘ, ʧʨʝʚʨʘʱʝʥʠʷè, 

çʩʪʨʫʢʪʫʨʘ ʚʳʯʠʪʘʥʠʷè, çʩʪʨʫʢʪʫʨʘ ʧʨʠʙʘʚʣʝʥʠʷè, çʩʪʨʫʢʪʫʨʘ ʦʙʤʝʥʘè, çʩʪʨʫʢʪʫʨʘ 

ʧʨʝʚʨʘʱʝʥʠʷè, (ʤʦʥʦ- ʠ ʵʥʘʥʪʠʦʪʨʦʧʥʦʛʦ), ʠʤʝʷ ʚ ʚʠʜʫ ʠ ʪʝ ʩʫʛʫʙʦ 

çʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʠʝè ʬʘʢʪʳ, ʢʦʪʦʨʳʝ ʠ ʜʘʣʠ ʧʦʚʦʜ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʵʪʠʤʠ ʧʦʥʷʪʠʷʤʠ 

     +nův       +nův 

Cn   ᵮ   Cn ᵮ  Dn  ᵮ . . .      
     -nův         -nův 
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.  ʆʜʥʦʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʜʣʷ ʨʝʘʣʴʥʳʭ 

ʠʜʝʘʣʴʥʳʭ ʠ (ʠʣʠ) ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʙʲʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ II, III 

ʧʦʟʚʦʣʷʝʪ ʧʦʩʣʝʜʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʟʘʢʦʥʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʡ ʩʠʩʪʝʤ.  

  ʇʨʝʜʣʦʞʝʥʠʝ IV. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ çʚʭʦʜʘè ʠ çʚʳʭʦʜʘè ʚʦʟʤʦʞʥʳ ʩʠʩʪʝʤʳ ʣʠʰʴ 

ʩʣʝʜʫʶʱʠʭ ʯʝʪʳʨʝʭ ʨʦʜʦʚ, 1) ʙʝʟ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ, 2) ʩ ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ, ʩ ʚʭʦʜʦʤ, ʥʦ ʙʝʟ 

ʚʳʭʦʜʘ, 4) ʩ ʚʳʭʦʜʦʤ, ʥʦ ʙʝʟ ʚʭʦʜʘ.  

  ʇʨʠ ʵʪʦʤ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʦʟʠʮʠʡ ʪʠʧʘ 1) ʟʘʢʨʳʪʦʝ, 2) ʠ 3) ʦʜʥʦʩʪʦʨʦʥʥʝ, 4) 

ʜʚʫʩʪʦʨʦʥʥʝ ʦʪʢʨʳʪʦʝ. ʅʝʪʨʫʜʥʦ ʫʢʘʟʘʪʴ ʠ ʥʘ ʨʝʘʣʴʥʳʝ ʧʨʠʤʝʨʳ ʪʘʢʠʭ ʤʥʦʞʝʩʪʚ: ʪʘʢʦʚʳ 

ʚ ʘʣʛʝʙʨʝ ʟʘʤʢʥʫʪʳʝ ʠ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʦʪʢʨʳʪʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʟʘʢʦʥʘʤ 

ʢʦʤʧʦʟʠʮʠʠ ʤʥʦʞʝʩʪʚʘ (ʢʩʪʘʪʠ, ʣʶʙʘʷ ʛʨʫʧʧʘ ʩʠʤʤʝʪʨʠʠ,  ʚ ʪʦʤ ʯʠʩʣʝ ʪʦʯʝʯʥʘʷ, ð 

ʤʥʦʞʝʩʪʚʦ ʟʘʤʢʥʫʪʦʝ); ʚ ʢʠʙʝʨʥʝʪʠʢʝ ð ʨʘʟʣʠʯʥʳʝ çʷʱʠʢʠè ʚ ʪʝʨʤʦʜʠʥʘʤʠʢʝ ð ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʥʝʩʧʦʩʦʙʥʳʝ ʠʣʠ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʩʧʦʩʦʙʥʳʝ ʢ ʦʙʤʝʥʫ ʩʦ ʩʨʝʜʦʡ 

ʚʝʱʝʩʪʚʦʤ ʠ ʵʥʝʨʛʠʝʡ; ʚ ʘʩʪʨʦʥʦʤʠʠ ð ʨʘʟʣʠʯʥʳʝ çʤʠʨʳè, ʩʧʦʩʦʙʥʳʝ ʠʣʠ ʥʝʩʧʦʩʦʙʥʳʝ ʢ 

ʦʜʥʦ- ʠʣʠ (ʠ) ʜʚʫʩʪʦʨʦʥʥʝʤʫ ʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʝʡ; ʚ ʩʦʮʠʦʣʦʛʠʠ ð ʯʝʣʦʚʝʯʝʩʢʠʝ 

ʦʙʱʝʩʪʚʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʤʝʥʘ ð ʢʘʢ ʚʥʫʪʨʝʥʥʝʛʦ (ʤʝʞʜʫ 

ʣʶʜʴʤʠ), ʪʘʢ ʠ ʚʥʝʰʥʝʛʦ (ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʧʨʠʨʦʜʦʡ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ ʤʳ ʩʥʦʚʘ 

ʧʨʠʭʦʜʠʤ ʢ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʷʚʣʝʥʠʷʤ, ʩʥʦʚʘ ʦʙʥʘʨʫʞʠʚʘʝʤ ʩʦʛʣʘʩʠʝ ʩ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʧʨʠʪʦʤ ʩʦ ʟʥʘʥʠʝʤ ʦ ʩʠʩʪʝʤʥʦʡ, ʘ ʥʝ ʩʢʘʞʝʤ, ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ, 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ, ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʦʡ, ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʣʠ ʩʦʮʠʘʣʴʥʦʡ ʧʨʠʨʦʜʝ 

ʚʳʚʝʜʝʥʥʳʭ ʷʚʣʝʥʠʡ, ʟʥʘʥʠʝʤ ʦ ʢʨʫʛʝ ʦʙʲʝʢʪʦʚ, ʦʭʚʘʪʳʚʘʝʤʳʭ ʧʦʩʣʝʜʥʠʤʠ, ʩ ʥʦʚʳʤʠ 

çʨʦʜʦʚʳʤʠè ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ.  

   ʇʨʝʜʣʦʞʝʥʠʝ V. ʃʶʙʦʡ ʦʙʲʝʢʪ k ʧʨʠʥʘʜʣʝʞʠʪ ʢ n ʩʠʩʪʝʤʘʤ Si ðMi, 

ʤʥʦʞʝʩʪʚʘʤ ʢʦʤʧʦʟʠʮʠʡ, ʧʦʩʪʨʦʝʥʥʳʤ ʧʦ ɸi ʦʩʥʦʚʘʥʠʷʤ, Ri  ʦʪʥʦʰʝʥʠʷʤ, ʆi  ʦʧʝʨʘʮʠʷʤ, 

Zi ʟʘʢʦʥʘʤ ʢʦʤʧʦʟʠʮʠʠ ʠʟ  ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ  ʚʠʜʦʚ ʤʥʦʞʝʩʪʚʘ  (ʧ = 1, 2, 

3,...; i =1, 2,..., ʧ) 
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. 

  ɸ ʪʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʇʦʣʠʤʦʨʬʠʟʤ ʝʩʪʴ i-ʝ ʤʥʦʞʝʩʪʚʦ 

ʦʙʲʝʢʪʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʠʟ  ʵʣʝʤʝʥʪʦʚ ʧʦ ʧ ; ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʩʦʩʪʘʚʫ ʠ (ʠʣʠ) ʦʪʥʦʰʝʥʠʶ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ. ʉʪʘʣʦ ʙʳʪʴ, ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʣʠʤʦʨʬʠʯʝʩʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ð ʵʪʦ ʧʨʦʩʪʦ ʨʘʟʤʝʱʝʥʠʝ, ʘ ʧʦʣʠʤʦʨʬʠʟʤ ð 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʤʝʱʝʥʠʡ ʠʟ  (ʧʝʨʚʠʯʥʳʭ) ʵʣʝʤʝʥʪʦʚ ʧʦ ʧ (ʧ= b1, b2, b3, é, br ; ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧ = 0, 1, 2, 3,..., ). 

  ʉʦʧʦʩʪʘʚʠʚ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ ʧʨʝʜʣʦʞʝʥʠʝ II, ʧʦʣʫʯʠʤ ʧʨʝʜʣʦʞʝʥʠʝ 

VI : ʚ ʩʠʩʪʝʤʝ Si , ʢʦʪʦʨʘʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ 1)ðɿ) ʧʨʝʜʣʦʞʝʥʠʷ II, ʠʤʝʝʪ ʤʝʩʪʦ 

ʧʦʣʠʤʦʨʬʠʟʤ. ɸ ʩʦʧʦʩʪʘʚʠʚ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ V, ʧʦʣʫʯʠʤ 

ʧʨʝʜʣʦʞʝʥʠʝ VII ð ʟʘʢʦʥ ʧʦʣʠʤʦʨʬʠʟʘʮʠʠ: ʣʶʙʦʡ ʦʙʲʝʢʪ k ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʧ ʤʥʦʞʝʩʪʚʘʤ 

ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ. 

 ʉʘʤʦʝ ʛʣʘʚʥʦʝ ʚ ʧʨʝʜʣʦʞʝʥʠʷʭ Vð VII ð ʵʪʦ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʙʦʤʫ 

ʦʙʲʝʢʪʫ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ: ʘ) ʢ ʧ (ʧ Ó 1) ʨʘʟʣʠʯʥʳʤ ʤʥʦʞʝʩʪʚʘʤ ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ 

ʤʦʜʠʬʠʢʘʮʠʡ, ʙ) ʢ ʧ ʩʠʩʪʝʤʘʤ Si ʩ ʠʭ ʥʝʧʨʝʤʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ  ,  Ri  , Zi  ʨi
(0)

 , ʘi
(0)

 . 

ʅʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʧʦʣʠʩʠʩʪʝʤʥʳʡ ʠ ʧʦʣʠʧʦʣʠʤʦʨʬʠʯʥʳʡ  

(ʧʦʣʠʤʦʨʬʠʯʥʳʡ ʚ ʢʚʘʜʨʘʪʝ )? ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʨʝʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʫʩʪʨʦʝʥʳ ʧʦ ʦʜʥʦʤʫ ʠ 

ʪʦʤʫ ʞʝ ʰʘʙʣʦʥʫ, ʥʘ ʦʩʥʦʚʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʩʪʘʥʜʘʨʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ? ʀ ʩʥʦʚʘ ʦʙʨʘʪʠʤʩʷ 

ʢ ʩʠʩʪʝʤʝ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ. ɺʳʰʝ ʤʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʚʳʩʪʫʧʘʝʪ 
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 ʇʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʥʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʠ ʰʠʨʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʪʘʢʠʭ ʷʚʣʝʥʠʡ ð ʦʜʥʘ ʠʟ 

ʧʨʠʯʠʥ ʦʯʝʥʴ ʨʘʥʥʝʛʦ çʠʟʦʙʨʝʪʝʥʠʷè ð ʜʦ ʥʘʰʝʡ ʵʨʳ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʥʘʨʦʜʘʤʠ ʠ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʤʝʩʪʘʭ 

ʟʝʤʥʦʛʦ ʰʘʨʘ ð ʘʨʠʬʤʝʪʠʢʠ, ʦʩʥʦʚʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʢʦʪʦʨʦʡ ʢʘʢ ʨʘʟ ʷʚʣʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʧʨʠʙʘʚʣʝʥʠʷ ʠ 

ʚʳʯʠʪʘʥʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩ ʪʝʭ ʧʦʨ ʵʪʠ ʦʧʝʨʘʮʠʠ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʫʢʚʘʣʴʥʦ ʚʦ ʚʩʝʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʦʨʠʷʭ. 
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 ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʨʝʜʣʦʞʝʥʠʷ V ʩʤ. ʖ. ɸ. ʋʨʤʘʥʮʝʥ. ʆʧʳʪ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʩʠʩʪʝʤ. ð çʉʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 1971è. 
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ʦʩʥʦʚʘʥʠʝ , ʧʦʟʚʦʣʷʶʱʝʝ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʫʶ ʪʦʯʝʯʥʫʶ ʦʧʝʨʘʮʠʶ ð ʦʪʨʘʞʝʥʠʷ ʚ 

ʧʣʦʩʢʦʩʪʷʭ ů; ʚ ʢʘʯʝʩʪʚʝ Ri ð ʦʪʥʦʰʝʥʠʷ ʤʥʦʞʝʩʪʚ { },  ʦʧʨʝʜʝʣʷʝʤʳʝ ʛʨʫʧʧʦʚʳʤʠ 

ʘʢʩʠʦʤʘʤʠ; ʚ ʢʘʯʝʩʪʚʝ Zi ð ʟʘʢʦʥʳ ʢʦʤʧʦʟʠʮʠʠ ʤʥʦʞʝʩʪʚ { },  { }, . . . , { }.  

ʇʨʠʯʝʤ  = 1 ʠʣʠ 2 ʠ  = 1 (ʠʤʝʥʥʦ ʦʪʨʘʞʝʥʠʷʤ ů) ʠʣʠ  = 2 (ʦʪʨʘʞʝʥʠʷʤ ů ʠ 

ʚʨʘʱʝʥʠʷʤ  , ʝʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʵʣʝʤʝʥʪʦʚ ʪʦʯʝʯʥʦʡ 

ʩʠʤʤʝʪʨʠʠ). ʅʘʢʦʥʝʮ, ʩʠʩʪʝʤʘ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʠʩʠʩʪʝʤʥʘ 

ð ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ ʠʟ ʧ ʩʠʩʪʝʤ: ʩʠʩʪʝʤʘʤ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʧʨʦʩʪʦʡ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʪ. ʜ. ʊʘʢʞʝ ʧʨʦʩʪʦ 

ʜʦʢʘʟʳʚʘʝʪʩʷ ʠ ʧʦʣʠʧʦʣʠʤʦʨʬʠʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ, 

ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʫʶ ʪʘʢʫʶ ʛʨʫʧʧʫ ʠ ʚʩʶ ʩʠʩʪʝʤʫ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʧʦʣʠʤʦʨʬʠʯʝʩʢʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʚ ʧ ʨʘʟʣʠʯʥʳʭ ʩʤʳʩʣʘʭ.     

 ɽʱʝ ʦʜʠʥ ʧʨʠʤʝʨ. ʂʨʠʩʪʘʣʣ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʥʝʩʢʦʣʴʢʠʤ ʩʠʩʪʝʤʘʤ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ 32 ʪʦʯʝʯʥʳʝ ʠ 230 ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ 

ʩʠʤʤʝʪʨʠʠ;  ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʞʝ ʫʯʝʥʠʷ ʦ ʧʨʦʩʪʳʭ ʬʦʨʤʘʭ ʪʝ ʞʝ ʩʘʤʳʝ ʢʨʠʩʪʘʣʣʳ 

ʦʭʚʘʪʳʚʘʶʪʩʷ ʫʞʝ ʠʣʠ 47, ʠʣʠ 146, ʠʣʠ 1403 ʧʨʦʩʪʳʤʠ ʛʨʘʥʥʳʤʠ ʬʦʨʤʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʦʛʦ, ʚʟʷʪʳ ʟʘ ʦʩʥʦʚʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʣʠ ʯʠʩʣʦ, ʦʯʝʨʪʘʥʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ, ʠʣʠ ʪʦʯʝʯʥʳʝ, ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ ʠʭ ʛʨʘʥʝʡ.

 ʆʪʤʝʪʠʤ, ʯʪʦ ʚʩʝ 47 ʧʨʦʩʪʳʭ ʛʨʘʥʥʳʭ ʬʦʨʤ ʬʠʛʫʨʠʨʫʶʪ ʫʞʝ ʚ ʩʦʯʠʥʝʥʠʷʭ ʀ. ʌ. 

ɻʝʩʩʝʣʷ; 146 ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʚʦʝʡ ʪʦʯʝʯʥʦʡ ʩʠʤʤʝʪʨʠʠ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʨʦʩʪʳʭ 

ʛʨʘʥʥʳʭ ʬʦʨʤ ʚʧʝʨʚʳʝ ʚʚʝʜʝʥʳ ɻ. ɹ. ɹʦʢʠʝʤ 
78

, ʘ 1403 ʩʪʨʫʢʪʫʨʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʬʦʨʤ  

ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʠʤ 
79

. 

  ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʢʞʝ ʠ ʦ ʧʨʦʩʪʳʭ ʚʝʨʰʠʥʥʳʭ ʠ ʨʝʙʝʨʥʳʭ ʬʦʨʤʘʭ. ʉʦʛʣʘʩʥʦ ʀ. ʀ. 

ʐʘʬʨʘʥʦʚʩʢʦʤʫ, ʧʨʦʩʪʦʡ ʛʨʘʥʥʦʡ, ʧʨʦʩʪʦʡ ʨʝʙʝʨʥʦʡ, ʧʨʦʩʪʦʡ ʚʝʨʰʠʥʥʦʡ ʬʦʨʤʦʡ 

ʥʘʟʳʚʘʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ ʛʨʘʥʝʡ, ʚʩʝʭ ʨʝʙʝʨ, ʚʩʝʭ ʚʝʨʰʠʥ ʤʥʦʛʦʛʨʘʥʥʠʢʘ, 

ʚʳʚʦʜʷʱʠʭʩʷ ʜʨʫʛ ʠʟ ʜʨʫʛʘ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ. 

ɿʘʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʫʯʝʥʠʝ ʦ ʧʨʦʩʪʳʭ ʬʦʨʤʘʭ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʚʠʪʴ 

ʬʝʜʦʨʦʚʘʢʠʡ ʤʝʪʦʜ ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʠʟʫʯʝʥʠʷ ʬʦʨʤʳ ʨʝʘʣʴʥʦʛʦ ʢʨʠʩʪʘʣʣʘ ʫʞʝ ʥʝ ʪʦʣʴʢʦ 

ʩʣʘʛʘʶʱʠʝ ʝʛʦ ʚʝʱʝʩʪʚʘ, ʥʦ ʠ ʠʩʪʦʨʠʶ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʦʩʪʘ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʤʤʝʪʨʠʶ ʦʢʨʫʞʘʶʱʝʡ ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʫʶʱʝʡ ʩʨʝʜʳ, ʣʦʞʥʳʝ,  

ʜʚʦʡʥʠʢʦʚʳʝ, ʪʨʦʡʥʠʢʦʚʳʝ, ..., ʰʝʩʪʝʨʥʠʢʦʚʳʝ ʬʦʨʤʳ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʠ ʭʠʤʠʠ, ʥʦ ʪʘʢʞʝ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʦʣʦʛʠʠ ʠ 

ʤʠʥʝʨʘʣʦʛʠʠ 
80

.   

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʫʝʤʘʷ ʆʊʉ ʤʥʦʛʦʩʠʩʪʝʤʥʦʩʪʴ ʢʨʠʩʪʘʣʣʦʚ ð ʠʭ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʧ ʩʠʩʪʝʤʘʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ.  

  ʅʘ ʢʨʠʩʪʘʣʣʘʭ ʨʝʘʣʠʟʫʝʪʩʷ ʠ ʜʨʫʛʦʝ ʪʨʝʙʦʚʘʥʠʝ ʆʊʉ ð ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʧʦʣʠʤʦʨʬʠʟʤʘ, ʦʪʢʨʳʪʦʛʦ ʠʤʝʥʥʦ ʥʘ ʥʠʭ. ʆʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤ 

ʢʨʠʩʪʘʣʣʦʚ ʦʪʢʨʳʪ ʕ. ʄʠʪʯʝʨʣʠʭʦʤ ʚ 1822 ʛ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʘʨʩʝʥʘʪʘʤ, ʬʦʩʬʘʪʘʤ ʠ ʩʝʨʝ, ʦʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʜʥʦʛʦ 

ʠ ʪʦʛʦ ʞʝ ʩʦʩʪʘʚʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʬʦʨʤʘʭ 
81

 ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ 
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ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʕ. ʄʠʪʯʝʨʣʠʭ ʚ 1822 ʛ. ʜʘʣ ʣʠʰʴ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ (ʠ ʠʟʦʤʦʨʬʠʟʤʘ ð ʚ 1819ð1821 ʛʛ.) ð ʷʚʣʝʥʠʷ, 

ʠʟʚʝʩʪʥʦʛʦ ʚ ʥʘʫʢʝ ʜʦ ʥʝʛʦ 
82

. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ɸ. ɺʝʨʤʳ ʠ ʇ. ʂʨʠʰʥʳ 

ʛʦʚʦʨʠʪʩʷ, ʯʪʦ çʷʚʣʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʙʳʣʦ ʦʪʢʨʳʪʦ ʚ 1798 ʛ., ʢʦʛʜʘ ʂʣʘʧʨʦʪ ʦʙʥʘʨʫʞʠʣ, 

ʯʪʦ ʤʠʥʝʨʘʣʳ ʢʘʣʴʮʠʪ ʠ ʘʨʘʛʦʥʠʪ ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ð ʉʘʉʆ3è
83 

. 

ʃʶʙʦʧʳʪʥʦ, ʯʪʦ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ ʵʪʦʡ ʞʝ ʢʥʠʛʠ ʥʘʧʠʩʘʥʦ: çɽʩʣʠ ʨʘʥʴʰʝ 

ʧʦʣʠʤʦʨʬʥʳʤʠ ʩʯʠʪʘʣʠʩʴ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʚʝʱʝʩʪʚʘ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʦʜʣʝʞʠʪ 

ʩʦʤʥʝʥʠʶ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ ʠ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʚʝʱʝʩʪʚè 
84
. ʇʨʠʯʝʤ ʚ ʧʨʠʤʝʯʘʥʠʠ ʘʚʪʦʨʳ 

ʧʠʰʫʪ: ʇʦʜ ʚʝʱʝʩʪʚʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʤʘʪʝʨʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʚʝʱʝʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʢʘʢ ʥʝʟʘʚʠʩʠʤʘʷ ʩʦʩʪʘʚʥʘʷ 

ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʦʙʨʘʟʫʝʪ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʫʶ ʩʠʩʪʝʤʫè 
85
. ʅʘʢʦʥʝʮ, ʚ   

ʧʨʠʤʝʯʘʥʠʠ ʨʝʜʘʢʪʦʨ ʢʥʠʛʠ ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ɸ. ʉ. ʇʦʚʘʨʝʥʥʳʭ 

ʦʪʤʝʯʘʝʪ: çɺʝʨʦʷʪʥʦ, ʤʦʞʥʦ ʪʘʢʞʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤ ð ʵʪʦ ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ 

ʩʚʦʡʩʪʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʢ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳè 
86

.       

 ɿʜʝʩʴ ʢʨʘʡʥʝ ʨʝʟʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʩʠʣʘ ʠ ʠʟʚʝʩʪʥʘʷ ʩʣʘʙʦʩʪʴ ʚʳʚʦʜʦʚ ʘʚʪʦʨʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʩʫʛʫʙʦ ʩʧʝʮʠʘʣʴʥʳʤ, ʘ ʪʝʤ ʩʘʤʳʤ ʟʘʚʝʜʦʤʦ ʦʛʨʘʥʠʯʝʥʥʳʤ ʧʦʜʭʦʜʦʤ. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘʚʪʦʨʳ ʚ ʨʘʟʜʝʣʝ, ʧʦʩʚʷʱʝʥʥʦʤ ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʧʦʣʠʤʦʨʬʠʟʤʘ, ʧʨʘʚʠʣʴʥʦ ʩʚʷʟʳʚʘʶʪ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩ ʩʦʩʪʘʚʦʤ, ʩʠʩʪʝʤʦʡ, 

ʠʟʤʝʥʝʥʠʝʤ; ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝ ʟʘʤʝʯʘʷ ʦʙʱʝʡ ʧʨʠʨʦʜʳ ʠʩʭʦʜʥʳʭ ʫʩʣʦʚʠʡ ʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʜʘʞʝ ʧʨʠ ʥʘʠʙʦʣʝʝ ʩʤʝʣʦʤ ʧʦʜʭʦʜʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ ʣʠʰʴ ʩ 

ʧʦʜʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʚʝʱʝʩʪʚè. ʄʝʞʜʫ ʪʝʤ ʠʟ ʨʘʟʚʠʚʘʝʤʦʡ ʟʜʝʩʴ ʆʊʉ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʣʶʙʦʡ ʦʙʲʝʢʪ k ʩʫʪʴ ʧʦʣʠʤʦʨʬʠʯʝʩʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʚ n ʨʘʟʣʠʯʥʳʭ ʩʤʳʩʣʘʭ ʠʣʠ, ʯʪʦ 

ʪʦ ʞʝ ʩʘʤʦʝ, ʦʥ n-ʢʨʘʪʥʦ-ʧʦʣʠʤʦʨʬʠʯʝʥ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ: 1) ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʷʚʣʝʥʠʝ 

ʧʦʣʠʤʦʨʬʠʟʤʘ (ʠ ʠʟʦʤʦʨʬʠʟʤʘ) ʥʘ ʣʶʙʳʝ ʦʙʲʝʢʪʳ, ʧʦʜʯʠʥʷʶʱʠʝʩʷ ʥʘʰʝʤʫ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʠʩʪʝʤʳ; 2) ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʦʙʲʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʥʷʪʠʷ.  

  ɺ ʟʘʢʣʶʯʝʥʠʝ ʟʘʤʝʪʠʤ, ʯʪʦ ʪʨʝʙʫʝʤʳʝ ʧʨʝʜʣʦʞʝʥʠʷʤʠ VðVII  ʧʦʣʠʩʠʩʪʝʤʥʦʩʪʴ ʠ 

ʧʦʣʠʧʦʣʠʤʦʨʬʠʟʤ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ʘʪʦʤʳ, ʤʦʣʝʢʫʣʳ ʠʟ 

ʤʦʣʝʢʫʣ (ʙʠʦ- ʠ ʘʙʠʦʧʦʣʠʤʝʨʳ), ʧʦʣʠʤʝʨʳ ʠʟ ʧʦʣʠʤʝʨʦʚ (ʙʠʦ- ʠ ʘʙʠʦʩʪʝʨʞʥʠ, ʙʠʦ- ʠ 

ʘʙʠʦʩʣʦʠ, ʙʠʦ- ʠ ʘʙʠʦʢʨʠʩʪʘʣʣʳ); ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʪʨʠʧʣʝʪʦʚ, ʮʠʩʪʨʦʥʦʚ, 

ʦʧʝʨʦʥʦʚ, ʨʝʧʣʠʢʦʥʦʚ, ʩʝʛʨʝʛʦʥʦʚ;  ʨʷʜʳ ð ʵʚʦʣʶʮʠʦʥʥʳʝ, ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

(ɺʘʚʠʣʦʚʘ), ʨʘʩʯʣʝʥʝʥʠʷ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ (ʂʨʝʥʢʝ), ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʠ ʦʣʠʛʦʤʝʨʠʟʘʮʠʠ 

(ʜʦʛʝʣʷ) ʠ ʪ. ʜ. ʊʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʩʫʱʠ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ, 

ʣʦʛʠʯʝʩʢʠʤ ʠ ʜʨʫʛʠʤ ʪʝʦʨʠʷʤ.         

 ʀʪʘʢ: ʪʨʝʙʫʝʤʳʝ ʧʨʝʜʣʦʞʝʥʠʷʤʠ VðVII  ʧʦʣʠʩʠʩʪʝʤʥʦʩʪʴ, ʧʨʦʩʪʘʷ ʠ ʢʨʘʪʥʘʷ 

ʧʦʣʠʤʦʨʬʠʯʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʥʘʣʠʯʠʝ ʚ ʩʠʩʪʝʤʘʭ ʦʩʦʙʳʭ ʧʘʨʘʤʝʪʨʦʚ ɸ
(0)

,  R,  Z,  ʄ
(0)

, 

ʨ
(0)

 , ʘ
(0)

 ʠʟʚʝʩʪʥʳʤʠ ʥʘʫʢʝ ʩʠʩʪʝʤʘʤʠ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ. ʇʦʩʣʝʜʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʰʘʙʣʦʥ ð ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʦʪ ʩʠʩʪʝʤʳ ʢ ʩʠʩʪʝʤʝ ʩʪʨʦʡ 

ʠ ʧʦʨʷʜʦʢ. ʅʘʣʠʮʦ ʦʙʦʙʱʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʆʊʉ, ʧʦʩʢʦʣʴʢʫ ʩʘʤʦ ʦʙʥʘʨʫʞʝʥʠʝ 

ʝʜʠʥʩʪʚʘ ʚ ʨʘʟʥʦʤ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʦʩʣʝ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ VðVII .  
 ʅʘ ʵʪʠʭ ʞʝ ʬʘʢʪʘʭ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʚ ʥʘʣʠʯʠʠ ʚ ʆʊʉ ʠ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʪʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤ ð ʵʪʦ ʥʝ ʬʠʟʠʯʝʩʢʘʷ ʠʣʠ 

                                                                                                                                                             
entre les  proportions chimiqueset la forme cristalline, III. M®morie sur les corps  qui affectent deux formes 

cristallines diff®rentes, Ann. Chim. Phys., 1823, vʦl. 24, ʨ. 264ð271. 
82

 ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʠʡ ʚ ʩʪʘʪʴʝ ʦʙ ʠʟʦʤʦʨʬʠʟʤʝ ʧʠʰʝʪ: çʉʣʝʜʫʝʪ ʚʩʷʯʝʩʢʠ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʫʧʦʤʷʥʫʪʳʝ 

ʩʣʫʯʘʠ (ʧʦʣʠ- ʠ ʠʟʦʤʦʨʬʠʟʤ. ð ʖ. ʋ.) ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʟʘʜʦʣʛʦ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʠʭ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʕ. ʄʠʪʯʝʨʣʠʭʦʤè (ʀ. ʀ . ʐʘʬʨʘʥʦʚʩʢʠʡ. ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʫʯʝʥʠʷ ʦʙ ʠʟʦʤʦʨʬʠʟʤʝ. ð 

çɺʝʩʪʥʠʢ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘè, 1967, ˉ 6, ʩʪʨ. 62ð69). 
83

 ɸ. ɺʝʨʤʘ, ʇ. ʂʨʠʰʥʘ. ʇʦʣʠʤʦʨʬʠʟʤ ʠ ʧʦʣʠʪʠʧʠʟʤ ʚ ʢʨʠʩʪʘʣʣʘʭ. ʤ., 1969, ʩʪʨ. 22. 
84

 ʊʘʤ ʞʝ, ʩʪʨ. 23. 
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 ʊʘʤ ʞʝ, ʩʪʨ. 22. 
86

 ʊʘʤ ʞʝ, ʩʪʨ. 23 
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ʭʠʤʠʯʝʩʢʘʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʠʣʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ. ʇʦʣʠʤʦʨʬʠʟʤ 

ʦʩʦʙʝʥʥʦʩʪʴ ʦʙʱʝʩʠʩʪʝʤʥʘʷ: ʚʝʟʜʝ, ʛʜʝ ʝʩʪʴ ʩʠʩʪʝʤʳ, ʙʫʜʝʪ ʠ ʦʜʥʦ ʠʟ ʠʭ ʥʝʧʨʝʤʝʥʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ð ʧʦʣʠʤʦʨʬʠʟʤ. ɺʦʪ ʧʦʯʝʤʫ ʧʦʣʠʤʦʨʬʠʟʤ ʠʟʚʝʩʪʝʥ ʬʠʟʠʢʘʤ ʠ ʧʦʵʪʘʤ, 

ʤʫʟʳʢʘʥʪʘʤ ʠ ʭʠʤʠʢʘʤ, ʘʨʭʝʦʣʦʛʘʤ ʠ ʬʠʣʦʩʦʬʘʤ. ɺʘʞʥʦʩʪʴ ʠ ʙʦʣʴʰʘʷ ʦʙʱʥʦʩʪʴ 

ʧʨʝʜʣʦʞʝʥʠʷ VII, ʧʨʠʤʝʥʠʤʦʩʪʴ ʢ ʥʝʤʫ ʚʩʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʥʷʪʠʷ çʟʘʢʦʥè ʜʘʶʪ ʥʘʤ 

ʧʨʘʚʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʢʘʢ ʟʘʢʦʥ ʧʦʣʠʤʦʨʬʠʟʘʮʠʠ.  

 

Ä 4. ɿɸʂʆʅ ʀɿʆʄɽʈʀɿɸʎʀʀ. ʕɺʈʀʉʊʀʂɸ  

 

  ʂʘʢ ʤʳ ʧʦʤʥʠʤ, ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʠʶ II, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ,  ( j =1, 2, 3, ... , s ) 

ʧʦʜʤʥʦʞʝʩʪʚ ʚʦʟʤʦʞʥʦ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ 

ʢʦʤʧʦʟʠʮʠʡ ʦʜʥʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʚ ʢʦʤʧʦʟʠʮʠʠ ʜʨʫʛʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʠʟʤʝʥʷʶʪʩʷ: 1) ʣʠʙʦ 

ʯʠʩʣʦ, ʣʠʙʦ ʦʪʥʦʰʝʥʠʷ, 3) ʣʠʙʦ ʯʠʩʣʦ ʠ ʦʪʥʦʰʝʥʠʷ, 4) ʣʠʙʦ ʩʘʤʠ ʢʦʤʧʦʟʠʮʠʠ, ʧʝʨʝʭʦʜʷ 

ʜʨʫʛ ʚ ʜʨʫʛʘ (ʚ ʩʦʯʝʪʘʥʠʠ ʠʣʠ ʚʥʝ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʩʣʫʯʘʷʤʠ). ʅʠʞʝ ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʳ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʣʦʚʠʡ 2) ʠ ʦʪʯʘʩʪʠ 3).  

ʇʨʝʜʣʦʞʝʥʠʝ VIII. ɺ ʩʠʩʪʝʤʝ Si , ʢʦʪʦʨʘʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ 2) ʧʨʝʜʣʦʞʝʥʠʷ II, ʠʤʝʝʪ 

ʤʝʩʪʦ ʠʟʦʤʝʨʠʷ (ʟʘʢʦʥ ʠʟʦʤʝʨʠʟʘʮʠʠ).  

  ʆʙʲʝʢʪʠʚʥʦ ʠʟʦʤʝʨʠʷ ʝʩʪʴ i-ʝ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʩʦʩʪʘʚʫ ð 

ʯʠʩʣʫ ʠ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʨʘʟʣʠʯʥʳʭ ʧʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ ʧʦʩʣʝʜʥʠʭ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ 

ʠʟʦʤʝʨ  ð ʵʪʦ ʧʝʨʝʩʪʘʥʦʚʢʘ, ʠʟʦʤʝʨʠʷ ð ʤʥʦʞʝʩʪʚʦ ʧʝʨʝʩʪʘʥʦʚʦʢ ʠʣʠ ʨʘʟʤʝʱʝʥʠʡ ʠʟ n 

ʵʣʝʤʝʥʪʦʚ ʧʦ ʧ (ʧ = b1, b2,é,br; ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ n = 0, 1, 2, ..., ʨ
(0)

). ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʠʜʥʦ, 

ʯʪʦ ʫʩʣʦʚʠʝ 2) ʠ ʫʩʣʦʚʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʠʟʦʤʝʨʠʠ ð ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʧʦ 

ʩʦʩʪʘʚʫ ʠ ʨʘʟʣʠʯʠʷ ʧʦ ʤʝʞʵʣʝʤʝʥʪʥʳʤ ʦʪʥʦʰʝʥʠʷʤ, ð ʩʦʚʧʘʜʘʶʪ. ʆʪʩʶʜʘ ʚ ʩʠʩʪʝʤʝ S ʩ f 

ʪʘʢʠʤʠ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ , ( f = 1, 2, 3, ... , j = 1, 2, 3, ... , f ), ʢʦʤʧʦʟʠʮʠʠ ʢʦʪʦʨʳʭ 

ʦʜʠʥʘʢʦʚʳ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʜʣʷ j-ʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʩʦʩʪʘʚʫ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦ 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʶ ʧʦʩʣʝʜʥʠʭ, ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʜʦʣʞʥʦ 

ʠʤʝʪʴ ʤʝʩʪʦ f ʠʟʦʤʝʨʠʡ. ʇʨʝʜʣʦʞʝʥʠʝ VIII ʜʦʢʘʟʘʥʦ. ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʥʦ, 

ʯʪʦ ʧʦʥʷʪʠʝ ʠʟʦʤʝʨʠʠ ʩʚʷʟʘʥʦ ʩ ʧʦʥʷʪʠʷʤʠ ʤʥʦʞʝʩʪʚʦ, ʦʙʲʝʢʪʦʚ, ʪʦʞʜʝʩʪʚʦ, ʵʣʝʤʝʥʪ, 

ʩʦʩʪʘʚ, ʨʘʟʣʠʯʠʝ, ʦʪʥʦʰʝʥʠʝ. ʅʠ ʦʜʥʦ ʠʟ ʵʪʠʭ ʧʦʥʷʪʠʡ ʥʝ ʩʧʝʮʠʬʠʯʥʦ ʜʣʷ ʢʘʢʦʡ-ʣʠʙʦ 

ʦʜʥʦʡ ʠʣʠ ʣʠʰʴ ʯʘʩʪʠ ʬʦʨʤ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʝʩʣʠ ʥʝ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ, 

ʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʣʷ ʢʘʞʜʦʡ ʬʦʨʤʳ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʠ ʦʪʚʝʯʘʶʱʠʝ ʵʪʠʤ ʧʦʥʷʪʠʷʤ ʠ 

ʦʧʨʝʜʝʣʝʥʠʶ ʠʟʦʤʝʨʠʠ çʫʩʣʦʚʠʷè ʠʤʝʶʪ ʤʝʩʪʦ. ʇʦʩʣʝʜʥʷʷ ʪʝʤ ʩʘʤʳʤ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʝʩʴʤʘ ʰʠʨʦʢʦ.  

  ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʘ ʦʪʢʨʳʪʘ ʭʠʤʠʯʝʩʢʘʷ ʠʟʦʤʝʨʠʷ ʚ 1822ð1830 ʛʛ. 

ʭʠʤʠʢʘʤʠ ʌ. ɺʝʣʝʨʦʤ, ʖ. ʃʠʙʠʭʦʤ, ʗ. ɹʝʨʮʝʣʠʫʩʦʤ ʥʘ ʜʚʫʭ ʨʘʟʥʳʭ ʚʝʱʝʩʪʚʘʭ ʦʜʥʦʛʦ ʠ 
ʪʦʛʦ ʞʝ ʩʦʩʪʘʚʘ ð ʮʠʘʥʦʚʦʢʠʩʣʦʤ ʠ ʛʨʝʤʫʯʝʤ ʩʝʨʝʙʨʝ (ɸgʉNʆ ʠ ɸgʆʉN). ɺʧʦʩʣʝʜʩʪʚʠʠ 

ʵʪʦ ʷʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʦʙʲʷʩʥʝʥʠʝ ʚ ʪʝʦʨʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ɸ. ʄ. ɹʫʪʣʝʨʦʚʘ. ʉ ʪʝʭ 

ʧʦʨ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʟʦʤʝʨʠʠ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʪʳʩʷʯʠ ʨʘʙʦʪ.  

  ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʭʠʤʠʯʝʩʢʘʷ ʠʟʦʤʝʨʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ 

ʠʩʭʦʜʷ ʠʟ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʯʘʱʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʢ ʦʪʨʘʞʝʥʠʶ ʚ 

ʟʝʨʢʘʣʝ. ɺ ʵʪʦʤ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʠʟʦʤʝʨʠʠ. 1. ɼʠʩʩʠʤʝʪʨʠʯʝʩʢʫʶ: 

ʚʩʝ ʠʟʦʤʝʨʳ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʚ ʟʝʨʢʘʣʝ ʩʚʦʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʟʤʝʥʷʶʪ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ, ʪ. ʝ. ʷʚʣʷʶʪʩʷ ʜʠʩʩʠʤʤʝʪʨʠʯʥʳʤʠ (ʧʨʘʚʳʤʠ ð D ʠʣʠ ʣʝʚʳʤʠ ð L). 

ʊʘʢʦʚʘ ʠʟʦʤʝʨʠʷ ʤʦʣ ʢʫʣ ʩ k0 ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʤʠ ʘʪʦʤʘʤʠ (ʯʘʱʝ ʚʩʝʛʦ ʫʛʣʝʨʦʜʘ). 2. 

ʅʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʫʶ: ʚʩʝ ʠʟʦʤʝʨʳ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʚ ʟʝʨʢʘʣʝ ʩʚʦʶ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʟʤʝʥʷʶʪ, ʦʩʪʘʶʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʳʤʠ ʩʘʤʠʤ ʩʝʙʝ; ʪʘʢʦʚʳ, ʥʘʧʨʠʤʝʨ, 

ʥʝʢʦʪʦʨʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ. ɿ. ɼʠʩʩʠʤʝʪʨʦ-ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʫʶ: ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʚ ʟʝʨʢʘʣʝ 

ʦʜʥʠ ʠʟʦʤʝʨʳ ʠʟʤʝʥʷʶʪ ʩʚʦʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ, ʜʨʫʛʠʝ ʥʝ ʠʟʤʝʥʷʶʪ. 

ʊʘʢʦʚʘ ʠʟʦʤʝʨʠʷ ʚʠʥʦʡ ʢʠʩʣʦʪʳ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʚ ʚʠʜʝ ʜʚʫʭ ʘʥʪʠʧʦʜʦʚ ð D ʠ L ʠ ʦʜʥʦʡ 

ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʤʝʟʦ-ʤʦʜʠʬʠʢʘʮʠʠ.  
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  ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʭʠʤʠʢʠ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʠʟʦʤʝʨʠʟʘʮʠʠ ð ʧʝʨʝʭʦʜʳ ʦʜʥʠʭ ʠʟʦʤʝʨʦʚ ʚ ʜʨʫʛʠʝ: ʘ) ʢʦʥʬʦʨʤʘʮʠʦʥʥʫʶ (ʧʨʠ ʵʪʦʤ 

ʩʚʷʟʠ ʩʦʭʨʘʥʷʶʪʩʷ), ʙ) ʥʝʢʦʥʬʦʨʤʘʮʠʦʥʥʫʶ (ʩʚʷʟʠ ʨʚʫʪʩʷ), ʚ) ʢʦʥʬʦʨʤʘʮʠʦʥʥʦ-

ʥʝʢʦʥʬʦʨʤʘʮʠʦʥʥʫʶ (ʦʜʥʠ ʩʚʷʟʠ ʩʦʭʨʘʥʷʶʪʩʷ, ʜʨʫʛʠʝ ʨʚʫʪʩʷ). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʠʟʦʤʝʨʠʟʘʮʠʶ ʧʨʷʤʫʶ, ʦʙʨʘʪʥʫʶ, ʦʙʨʘʪʠʤʫʶ ð ʪʘʫʪʦʤʝʨʥʫʶ, 

ʥʝʦʙʨʘʪʠʤʫʶ ð ʥʝʪʘʫʪʦʤʝʨʥʫʶ.  

  ʇʨʠʤʝʨʥʦ 100 ʣʝʪ ʩʧʫʩʪʷ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʭʠʤʠʯʢʦʡ ʠʟʦʤʝʨʠʠ, ʆʪʪʦ ɻʘʥʦʤ ʚ 1921 ʛ. 

ʥʘ ʝʩʪʝʩʪʚʝʥʥʦ-ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʘʭ ʧʨʦʪʘʢʪʠʥʠʷ-234 ʙʳʣ ʘ ʦʪʢʨʳʪʘ ʷʜʝʨʥʦ-

ʬʠʟʠʯʝʩʢʘʷ ʠʟʦʤʝʨʠʷ ð ʠʟʦʤʝʨʠʷ ʘʪʦʤʥʳʭ ̫ʜʝʨ. ʅʘ ʠʩʢʫʩʩʪʚʝʥʥʦ-ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʠʟʦʪʦʧʘʭ ʙʨʦʤʘ 80 ʘʥʘʣʦʛʠʯʥʦʝ ʦʪʢʨʳʪʠʝ ʚ 1935 ʛ. ʙʳʣʦ ʩʜʝʣʘʥʦ ʩʦʚʝʪʩʢʠʤʠ ʬʠʟʠʢʘʤʠ ɹ. 

ʂʫʨʯʘʪʦʚʳʤ, ʀ. ʂʫʨʯʘʪʦʚʳʤ,  ʃ. ʄʳʩʦʚʩʢʠʤ, ʃ. ʈʫʩʠʥʦʚʳʤ. ʉ ʪʝʭ ʧʦʨ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʠʟʦʤʝʨʠʠ ʘʪʦʤʥʳʭ ʷʜʝʨ ʧʦʩʚʷʱʝʥʦ ʙʦʣʝʝ ʪʳʩʷʯʠ ʨʘʙʦʪ.  

  ɽʱʝ ʧʦʟʜʥʝʝ, ʥʘʯʠʥʘʷ ʩ 1956ð1957 ʛʛ., ʚ ʙʦʣʴʰʦʡ ʩʝʨʠʠ ʨʘʙʦʪ ʥʘʤʠ ʙʳʣʘ ʦʪʢʨʳʪʘ 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠʟʦʤʝʨʠʷ ʥʘ ʦʙʲʝʢʪʘʭ, ʨʝʟʢʦ ʦʪʣʠʯʥʳʭ ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʀʤʝʥʥʦ 

ʥʘ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʩʦʩʪʘʚʫ, ʥʦ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʪʨʦʝʥʠʶ ʚʝʥʯʠʢʘʭ ʮʚʝʪʢʦʚ ʨʘʩʪʝʥʠʡ, ʠʭ 

ʣʠʩʪʴʷʭ, ʢʦʨʥʷʭ, ʧʦʙʝʛʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʞʠʚʦʪʥʳʭ ʪʠʧʘ D ʠ L ʤʦʣʣʶʩʢʦʚ, ʛʦʣʫʙʝʡ çʧʨʘʚʫʭè ʠ 

çʣʝʚʫʭè, ʦʜʥʦʷʡʮʦʚʳʭ ʙʣʠʟʥʝʮʘʭ çʧʨʘʚʰʘʭè ʠ çʣʝʚʰʘʭè; ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʭ ʪʠʧʘ D, L, 

DL  Baculius mycoides F., ʬʘʟʘʭ ʤʠʪʦʟʘ ʠ ʤʝʡʦʟʘ; ʩʦʚʦʢʫʧʥʦʩʪʠ ʭʨʦʤʦʩʦʤ ʩ ʠʥʚʝʨʩʥʳʤʠ, 

çʮʠʩ-ʪʨʘʥʩè ʠ ʠʥʳʤʠ ʨʘʩʧʦʣʦʞʝʥʠʷʤʠ ʛʝʥʦʚ. ʇʨʠ ʵʪʦʤ ʫʯʝʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ʦʧʝʨʘʮʠʠ ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ, ʧʦʥʷʪʠʡ çʩʚʷʟʴè, çʥʘʧʨʘʚʣʝʥʠʝè, çʦʙʨʘʪʠʤʦʩʪʴè, 

çʩʪʨʫʢʪʫʨʘè, çʬʫʥʢʮʠʷè ʧʦʟʚʦʣʠʣ ʦʙʥʘʨʫʞʠʪʴ ʥʘ ʵʪʠʭ ʦʙʲʝʢʪʘʭ ʚʩʝ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ 

ʠʟʦʤʝʨʠʡʥʳʝ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʨʘʥʝʝ ʤʦʣʯʘʣʠʚʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʩʫʛʫʙʦ 

ʭʠʤʠʯʝʩʢʠʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ð ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʮʚʝʪʢʘʭ ʨʘʩʪʝʥʠʡ ð ʥʘʤʠ ʙʳʣʘ ʜʦʢʘʟʘʥʘ 

ʧʨʠ ʦʧʠʩʘʥʠʠ ʠʭ ʩʪʨʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʩʪʨʫʢʪʫʨ ʠ ʚʠʜʦʚ 

ʩʠʤʤʝʪʨʠʠ, ʚʳʚʝʜʝʥʳ ʢʣʘʩʩʳ ʠʭ ʩʠʤʤʝʪʨʠʠ, ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚð 

(ʙʠʦ) ʩʠʤʤʝʪʨʠʯʝʩʢʠʭðʩʠʩʪʝʤ, ʩʪʨʫʢʪʫʨ ʠ ʦʨʛʘʥʠʟʘʮʠʡ; ʠʟʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʯʘʩʪʦʪ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠʟʦʤʝʨʦʚ, ʧʦʢʘʟʘʥʦ ʠʭ ʩʝʨʴʝʟʥʦʝ ʵʚʦʣʶʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʠʟʦʤʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʠʧʦʜʦʚ, ʧʦ ʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʪʚʘʤ; ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʟʘʢʦʥʦʚ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʩʚʦʡʩʪʚ 

ʙʠʦʵʥʘʥʪʠʦʤʦʨʬʦʚ, ʜʦʢʘʟʘʥʦ ʠʭ ʧʨʦʪʠʚʦʨʝʯʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʩʪʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʠʥʚʝʨʩʠʠ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʢʘʟʘʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʷʚʣʝʥʠʡ, ʚʳʨʘʞʝʥʥʳʭ ʵʪʠʤʠ 

ʟʘʢʦʥʘʤʠ, ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʷʚʣʝʥʠʷʤʠ ʥʘʨʫʰʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʚ ʧʨʦʩʪʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʯʝʪʥʦʩʪʠ; ʧʨʝʜʣʦʞʝʥʘ ʛʠʧʦʪʝʟʘ ʦ 

ʧʨʠʯʠʥʘʭ ʨʘʟʣʠʯʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ D, L, DL ʙʠʦʬʦʨʤ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʟʘʠʤʦʧʨʝʚʨʘʱʘʝʤʦʩʪʴ ʵʪʠʭ ʬʦʨʤ.  

  ʏʪʦ ʢʘʩʘʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʪʦ ʟʜʝʩʴ ʭʦʪʷ ʧʨʦʷʚʣʝʥʠʷ ʠʟʦʤʝʨʠʠ ʠ 

ʤʥʦʛʦʦʙʨʘʟʥʳ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʥʠ ʥʝ ʠʟʫʯʝʥʳ. ʇʦʵʪʦʤʫ ʫʢʘʞʝʤ ʣʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʧʨʠʤʝʨʳ. ɺʦʟʴʤʝʤ ʘʥʘʛʨʘʤʤʳ. ʊʘʢ ʚ ʩʪʘʨʠʥʫ ʥʘʟʳʚʘʣʠ ʪʝʢʩʪʳ, ʩʣʦʚʘ ʩ ʧʝʨʝʩʪʘʚʣʝʥʥʳʤʠ 

ʙʫʢʚʘʤʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʩʣʦʚʘ çʩʦʥè ʠ çʥʦʩè. ʜʦ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ ʫʯʝʥʳʝ ʥʝʨʝʜʢʦ ʩʦʦʙʱʘʣʠ ʜʨʫʛ ʜʨʫʛʫ ʦ ʩʚʦʠʭ ʦʪʢʨʳʪʠʷʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʛʨʘʤʤ. ʊʘʢ, 1-1. ʗ. ɺʠʣʝʥʢʠʥ ʚ ʧʦʧʫʣʷʨʥʦʡ ʢʥʠʞʢʝ çʂʦʤʙʠʥʘʪʦʨʠʢʘè 

ʩʦʦʙʱʘʝʪ, ʯʪʦ, ʢʦʛʜʘ ʍʨʠʩʪʠʘʥ ɻʶʡʛʝʥʩ (1629ð1695) ʦʪʢʨʳʣ ʢʦʣʴʮʦ ʉʘʪʫʨʥʘ, ʦʥ 

ʩʦʩʪʘʚʠʣ ʘʥʘʛʨʘʤʤʫ  

ʘ ʘ ʘ ʘ ʘ ʘ ʘ, ʩ ʩ ʩ ʩ ʩ, d, ʝ ʝ ʝ ʝ ʝ, g, h i i i i i i i, l. l l l ʪ m, ʧʧʧʧʧʧʧʧʧ, ʦʦʦʦ, ʨʨ, q, rr , s, ttttt, u 

u u u u. ɽʩʣʠ ʧʦʩʪʘʚʠʪʴ ʚ ʥʝʡ ʙʫʢʚʳ ʚ ʥʫʞʥʦʤ ʧʦʨʷʜʢʝ, ʪʦ ʧʦʣʫʯʠʪʩʷ ʪʝʢʩʪ çAnnulo 

cingitur tenui, plano, nusquam cohaerente, ad eclipticam inclinatoè (çʆʢʨʫʞʝʥ ʢʦʣʴʮʦʤ 

ʪʦʥʢʠʤ, ʧʣʦʩʢʠʤ, ʥʠʛʜʝ ʥʝ ʧʦʜʚʝʰʝʥʥʳʤ, ʥʘʢʣʦʥʥʳʤ ʢ ʵʢʣʠʧʪʠʢʝè). ʅʘ ʪʦʡ ʞʝ ʩʪʨʘʥʠʮʝ 

ʯʠʪʘʝʤ: çʂ ʘʥʘʛʨʘʤʤʘʤ ʧʨʠʙʝʛʘʣʠ ʠ ʚ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʧʦʨʘʭ. ʅʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʫʙʠʡʩʪʚʘ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʢʦʨʦʣʷ ɻʝʥʨʠʭʘ III ʠʟ ʠʤʝʥʠ ʝʛʦ ʫʙʠʡʮʳ fr r̄e Jacques Cl®ment (ʙʨʘʪ ɾʘʢ 

ʂʣʝʤʘʥ) ʩʦʩʪʘʚʠʣʠ ʘʥʘʛʨʘʤʤʫ ʉôest lôenfer qui môacre® (ʤʝʥʷ ʩʦʟʜʘʣ ʘʜ). ʇʨʦʪʠʚʥʠʢʠ 
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ʢʦʨʦʣʷ ʥʝ ʦʩʪʘʣʠʩʴ ʚ ʜʦʣʛʫ ʠ ʠʟ ʝʛʦ ʠʤʝʥʠ Henri de Valois (ɸʥʨʠ ʜʝ ɺʘʣʫʘ) ʩʦʩʪʘʚʠʣʠ 

ʘʥʘʛʨʘʤʤʫ Vilain Herod®s  (ʀʨʦʜʦʚʘ ʤʝʨʟʦʩʪʴ)è 
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.  

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʜʨʫʛʦʡ ʧʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟ ʣʠʯʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦ ʠ ʧʦʩʣʝ ʪʘʢʦʡ 

ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚ ʨʘʙʦʪʥʠʢʦʚ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤ, ʘ ʠʭ ʚʟʘʠʤʥʳʝ ʦʪʥʦʰʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʞʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʪʘʢʦʡ ʧʝʨʝʩʪʘʥʦʚʢʠ ʪʘʢʞʝ ʠʟʤʝʥʷʝʪʩʷ). ʉʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʧʦʨʪʫ. ɿʜʝʩʴ ʠʟʦʤʝʨʠʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʩʦʩʪʘʚʫ, ʥʦ ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ ʠʛʨʦʢʦʚ ʩʦʩʪʦʷʥʠʡ ʭʦʢʢʝʡʥʳʭ, ʙʘʩʢʝʪʙʦʣʴʥʳʭ, ʬʫʪʙʦʣʴʥʳʭ, 

ʚʦʣʝʡʙʦʣʴʥʳʭ ʠ ʪʦʤʫ ʧʦʜʦʙʥʳʭ ʢʦʤʘʥʜ. ʊʘʢʦʚʦ ʞʝ ʤʥʦʞʝʩʪʚʦ ʩʪʘʜʠʡ ʰʘʭʤʘʪʥʦʡ ʠʣʠ 

ʰʘʰʝʯʥʦʡ ʧʘʨʪʠʠ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʶ ʬʠʛʫʨ.  

  ʊʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʟʦʤʝʨʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʣʝʜʩʪʚʠʝʤ ʧʨʝʜʣʦʞʝʥʠʷ VIII ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʰʠʨʦʢʦ. ʕʪʠ ʬʘʢʪʳ ʩ 

ʥʦʚʳʭ ʩʪʦʨʦʥ ʨʘʩʢʨʳʚʘʶʪ ʝʜʠʥʩʪʚʦ ʧʨʠʨʦʜʳ. ʇʨʠʯʠʥʘ ʪʘʢʦʛʦ ʝʜʠʥʩʪʚʘ, ʢʘʢ ʤʳ ʪʝʧʝʨʴ 

ʧʦʥʠʤʘʝʤ, ʩʠʩʪʝʤʥʘʷ ʧʨʠʨʦʜʘ ʦʙʲʝʢʪʦʚ ʥʝʞʠʚʳʭ ʠ ʞʠʚʳʭ. ʇʦʵʪʦʤʫ ʙʫʜʝʪ ʝʩʪʝʩʪʚʝʥʥʦ 

ʦʞʠʜʘʪʴ ʦʪʢʨʳʪʠʷ ʠʟʦʤʝʨʠʠ ʙʫʢʚʘʣʴʥʦ ʚʦ ʚʩʝʭ ʥʘʫʢʘʭ ð ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪ. ʜ.  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʤ ʚʠʜʝ ʪʝʦʨʠʷ ʠʟʦʤʝʨʠʠ ʜʘʣʝʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʠʪʘ ʚ ʩʘʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɿʜʝʩʴ ʤʳ ʫʢʘʞʝʤ ʥʘ 6 ʠʟ ʥʠʭ.  

  ʇʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʅʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʘʟʚʠʚʘʝʤʦʡ ʥʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʜʠʩʩʬʘʢʪʦʨʦʚ, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦ ʢʦʪʦʨʦʡ 

ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ ʫʟʥʘʪʴ ʠʟ Ä 2 ʛʣʘʚʳ 6. ʄʦʞʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʪʠʧʘ 

ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʠ (ʜʠʩʩʠʟʦʤʝʨʠʠ) 
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 ð I ʪʠʧ (ʫʞʝ ʠʟʚʝʩʪʥʳʡ; ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʩʝ ʜʠʩʩʬʘʢʪʦʨʳ ʤʦʛʫʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴ(óʗ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʯʠʩʣʦ ʜʠʩʩʠʟʦʤʝʨʦʚ S ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʨʘʚʥʦ  = Pk0 ;  II ʪʠʧ (ʥʦʚʳʡ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʚʩʝ ʜʠʩʩʬʘʢʪʦʨʳ ʤʦʛʫʪ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʚ ʦʜʥʦʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʣʫʯʘʝʚ    

 +k1+  . . . + kn = ;  III  ʪʠʧ (ʥʦʚʳʡ; ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʠ ʦʜʠʥ ʜʠʩʩʬʘʢʪʦʨ ʥʝ ʤʦʞʝʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤ ʠ  = 2k1).  

  ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʅʦʚʳʡ ʧʫʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʠʟʦʤʝʨʠʠ ʦʪʢʨʳʚʘʝʪ 

ʢʦʥʩʪʘʪʘʮʠʷ ʪʦʛʦ ʪʨʠʚʠʘʣʴʥʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʧʨʘʚʦʝ ʠ ʣʝʚʦʝ ð ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʡʪʠ ʢ ʠʜʝʝ 

ʘʥʪʠʠʟʦʤʝʨʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʢʣʘʩʩʘʤʠ.  

  1. ç+, ðè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ çʧʦʣʦʞʠʪʝʣʴʥʳʝè (+) ʠ çʦʪʨʠʮʘʪʝʣʴʥʳʝè (ð) ʠʟʦʤʝʨʳ 

ʩʫʱʝʩʪʚʫʶʪ ʦʪʜʝʣʴʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʠʩʩʠʟʦʤʝʨʠʷ ð ʦʜʠʥ ʠʟ ʙʝʩʯʠʩʣʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ ʵʪʦʛʦ ʢʣʘʩʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʜʨʫʛʦʡ ʤʦʜʝʣʠ ʪʘʢʦʡ ʠʟʦʤʝʨʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʚʟʷʪʦ ʤʥʦʞʝʩʪʚʦ çʮʝʧʝʡè ʠʟ k0 ʟʚʝʥʴʝʚ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ: 1) ʢʘʞʜʦʝ i-ʝ ʟʚʝʥʦ 

ʝʩʪʴ ʩʬʝʨ ɸi ʚ ʩʬʝʨʝ ɺi (ɸɺ) ʠʣʠ ʥʘʦʙʦʨʦʪ ʩʬʝʨʘ ɺi ʚ ʩʬʝʨʝ ɸi (ɺɸ) (i= 1, 2, 3, ..., k0); 2) ʧʨʠ 

ʠʟʦʤʝʨʠʟʘʮʠʷʭ ð ʧʝʨʝʭʦʜʘʭ ʦʜʥʠʭ ʠʟʦʤʝʨʦʚ ʚ ʜʨʫʛʠʝ ð ɸi ʩʬʝʨ ʤʦʞʝʪ ʩʪʘʪʴ ʥʘ ʤʝʩʪʦ ɺi ,  

ʘ ɺi ð ʥʘ ʤʝʩʪʦ ɸi , ʩʘʤʠ ʞʝ ʟʚʝʥʴʷ ʤʝʩʪʘʤʠ (ʥʦʤʝʨʘʤʠ) ʤʝʥʷʪʴʩʷ ʥʝ ʤʦʛʫʪ ɺʘʞʥʦ 

 ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠʟʦʤʝʨʥʳʭ ʮʝʧʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʝʨʢʘʣʴʥʦʛʦ 

ʦʪʨʘʞʝʥʠʷ ʙʫʜʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʠ, ʪʘʢ ʢʘʢ ʢʘʞʜʘʷ ʠʟʦʤʝʨʥʘʷ 

ʮʝʧʴ ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʚ ʟʝʨʢʘʣʝ ʥʝ ʠʟʤʝʥʠʪ ʩʚʦʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ. ʪʝʤ 

ʥʝ ʤʝʥʝʝ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʜʠʩʩʠʟʦʤʝʨʠʠ, ʦʙʱʝʝ ʯʠʩʣʦ ʈ ʪʘʢʠʭ ʠʟʦʤʝʨʦʚ-ʮʝʧʝʡ ʙʫʜʝʪ  

 ʵʪʠ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʠʟʦʤʝʨʦʚ ʪʘʢʞʝ ʙʫʜʫʪ ʩʦʩʪʷʪʴ ʠʟ ʧʘʨ ʘʥʪʠʧʦʜʦʚ; 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʥʪʠʧʦʜʘʤ ʢʘʞʜʦʡ ʧʘʨʳ ʘʥʪʠʧʦʜʳ ʦʩʪʘʣʴʥʳʭ  ʧʘʨ ʪʘʢʞʝ ʙʫʜʫʪ 

ʜʠʘʩʪʝʨʝʦʠʟʦʤʝʨʥʳ. ʆʪʩʶʜʘ ʷʚʣʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʥʪʠʧʦʜʦʚ ʠ ʜʠʘʩʪʝʨʝʦʠʟʦʤʝʨʦʚ, 
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 ʅ. ʗ ɺʠʣʝʥʢʠʥ. ʂʦʤʙʠʥʘʪʦʨʠʢʘ. ʄ., 1969, ʩʪʨ. 40. 
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 ʉʤ. ʖ. ɸ. ʋʨʤʘʥ ʮʝʥ. ʆʧʳʪ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ. ð çʉʠʩʪʝʤʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, 1971 ʝʛʦ ʞʝ. ʀʟʦʤʝʨʠʷ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ. IV. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʦʤʝʨʦʚ 

(ʥʘ ʧʨʠʤʝʨʝ ʚʝʥʯʠʢʦʚ ʣʴʥʘ). ð çɹʦʪ. ʞ.è, 1973, ˉ 6. 
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ʢʦʪʨʳʝ ʨʘʥʝʝ ʚ ʭʠʤʠʠ ʩʚʷʟʳʚʘʣʠ ʪʦʣʴʢʦ ʩ ʜʠʩʩʠʤʤʝʪʨʠʷʯʝʩʢʦʡ ʠʟʦʤʝʨʠʝʡ, ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʩʫʱʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʤʫ ʢʣʘʩʩʫ ʦʙʲʝʢʪʦʚ. 

 2. (+, ð). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʠʟʦʤʝʨ ʩʘʤ ʩʝʙʝ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ çʬʦʨʤʳè ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʦʪʜʝʣʴʥʦ ʦʪ ʦʪʨʠʮʘʪʝʣʴʥʳʭ. 

ʅʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʘʷ ʠʟʦʤʝʨʠʷ ð ʦʜʠʥ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ ʵʪʦʪ ʢʣʘʩʩʘ.  

  3. [ç+, ð è, (+, ð)]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫ ʦʜʥʠʭ ʠʟʦʤʝʨʦʚ ʠʤʝʶʪʩʷ, ʫ ʜʨʫʛʠʭ ʥʝ ʠʤʝʶʪʩʷ 

ʦʪʜʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʠʤ ʬʦʨʤʳ. ʜʠʩʩʠʤʤʝʪʨʦ-

ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʘʷ ʠʟʦʤʝʨʠʷ ð ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʵʪʦʛʦ ʢʣʘʩʩʘ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ 

ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʚʠʜʦʚ. ʆʪ ʫʢʘʟʘʥʥʳʭ ʪʨʝʭ ʥʦʚʳʭ ʢʣʘʩʩʦʚ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʙʦʣʝʝ 

ʦʙʱʠʤ.  

  ɺ çʆʧʳʪʝ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʪʦ ʧʦʩʪʨʦʝʥʠʷ ʆʊʉè ʧʨʦʩʪʫʶ ʘʥʪʠʠʟʦʤʝʨʠʶ ʤʳ 

ʦʙʦʙʱʠʣʠ ʜʦ ʢʨʘʪʥʦʡ ʘʥʪʠʠʟʦʤʝʨʠʠ. ɺ ʵʪʦʤ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʠʟʦʤʝʨ ʦʙʣʘʜʘʝʪ l 

ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ɺ1, ɺ2, ... ,ɺl , ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʦ ʧʨʝʙʳʚʘʪʴ ʚ ʜʚʫʭ 

ʠʟʦʤʝʨʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ð ʧʦʣʦʞʠʪʝʣʴʥʦʤ (+) ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ (ð) ʠʣʠ ʚ ʙʦʣʝʝ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ð ʚ 1-ʤ ʠ ʚʦ 2-ʤ. ʆʙʦʙʱʝʥʠʝ ʢʨʘʪʥʦʡ ʘʥʪʠʠʟʦʤʝʨʠʠ ʧʨʠʚʝʣʦ ʥʘʩ ʢ āʮʚʝʪʥʦʡ 
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. ɿʜʝʩʴ ʢʘʞʜʳʡ çʮʚʝʪʥʦʡè ʠʟʦʤʝʨ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ɺ, ʩʧʦʩʦʙʥʳʤ ʧʨʝʙʳʚʘʪʴ 

ʫʞʝ ʥʝ ʚ ʜʚʫʭ, ʘ ʚ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʦʩʪʦʷʥʠʷʭ, ʪ. ʝ. ʚ 1-ʤ, 2-ʤ, ..., ʚ v-ʤ. ʉʠʥʪʝʟ ʦʙʝʠʭ 

ʠʟʦʤʝʨʠʡ ʧʨʠʚʝʣ ʥʘʩ ʢ ʮʚʝʪʥʦʡ ʘʥʪʠʠʟʦʤʝʨʠʠ, ʮʚʝʪʥʦʡ ʢʨʘʪʥʦʡ ʘʥʪʠʠʟʦʤʝʨʠʠā ʢʨʘʪʥʦʡ 

ʮʚʝʪʥʦʡ ʠʟʦʤʝʨʠʠ, ʢʨʘʪʥʦʡ ʮʚʝʪʥʦʡ ʢʨʘʪʥʦʡ ʘʥʪʠʠʟʦʤʝʨʠʠ. ʂʣʘʩʩʠʬʠʢʘʮʠʠʷ ʞʝ 

ʠʟʦʤʝʨʠʡ ʧʦ ʚʠʜʫ ʠʟʤʝʥʝʥʠʡ (ʦʧʝʨʘʮʠʡ), ʢʦʠʤʠ ʦʜʠʥ ʠʟʦʤʝʨ ʧʝʨʝʭʦʜʠʪ ʚ ʜʨʫʛʦʡ ʠʟʦʤʝʨ 

ʪʦʡ ʞʝ ʩʘʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʟʘʚʝʨʰʠʣʘʩʴ ʚʳʚʦʜʦʤ 54 ʪʠʧʦʚ ʩʪʨʫʢʪʫʨʥʦʡ ʠʟʦʤʝʨʠʠ (ʩʤ. 

ʪʘʙʣ. 1). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʨʥʦ ʜʣʷ 20 ʠʟ 54 ʠʟʦʤʝʨʠʡ ʥʘʤʠ ʧʦʩʪʨʦʝʥʳ ʤʦʜʝʣʠ. 

ɺʳʰʝ ʤʳ ʧʨʠʚʝʣʠ ʤʦʜʝʣʴ ʘʥʪʠʠʟʦʤʝʨʠʠ. ʅʠʞʝ ʤʳ ʧʨʠʚʝʜʝʤ ʤʦʜʝʣʴ ʝʱʸ ʦʜʥʦʡ ʠʟʦʤʝʨʠʠ 

ð ʠʟʦʤʝʨʠʠ ʧʦʜʦʙʠʷ.  

  ʄʦʜʝʣʴ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʠ ʧʦʜʦʙʠʷ.  

ʄʦʜʝʣʴʶ ʠʟʦʤʝʨʠʠ ʧʦʜʦʙʠʷ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʞʝʩʪʚʦ çʮʝʧʝʡè ʠʟ k0, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʜʠʘʤʝʪʨʘʤ ʩʬʝʨ (ʟʚʝʥʴʝʚ). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʜʥʦʡ ʮʝʧʠ ʢ 

ʜʨʫʛʦʡ i-ʝ ʜʠʘʤʝʪʨʳ ð di (i = 1, 2, 3,..., k0) ʠ, ʩʪʘʣʦ ʙʳʪʴ, ʩʘʤʠ i-ʝ ʩʬʝʨʳ ʦʩʪʘʶʪʩʷ  

ʥʝʟʤʝʥʥʳʤʠ, ʠʟʤʝʥʷʶʪʩʷ ʞʝ ʧʦ ʟʘʢʦʥʘʤ ʧʦʜʦʙʠʷ (ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ) ʣʠʰʴ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ i-ʭ ʩʬʝʨ. ʊʦʛʜʘ ʥʝʪʨʫʜʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʪʘʢʠʭ ʮʝʧʝʡ 

ʦʙʨʘʟʫʝʪ ʠʟʦʤʝʨʠʶ, ʪʘʢ ʢʘʢ ʚ ʩʦʛʣʘʩʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʤ 

ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ (ʮʝʧʝʡ) ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʦʩʪʘʚʘ (ʥʘʙʦʨʘ ʠʟ k0 ʩʬʝʨ), ʥʦ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʞʵʣʝʤʝʥʪʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ (ʩ ʨʘʟʣʠʯʥʳʤʠ, ʥʦ ʧʦʜʯʠʥʝʥʥʳʤʠ ʟʘʢʦʥʘʤ 

ʧʦʜʦʙʠʷ ʨʘʩʩʪʦʷʥʠʷʤʠ). ʇʦʥʷʪʥʦ ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʢ ʟʝʨʢʘʣʴʥʦʤʫ ʦʪʨʘʞʝʥʠʶ 

ʜʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ çʮʝʧʝʡè ʙʫʜʝʪ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʝʡ.  

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʦʦʙʨʘʞʝʥʠʷ, ʨʘʟʚʠʪʳʝ ʚʳʰʝ, ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʱʸ ʜʚʫʭ ʢʣʘʩʩʦʚ ʠʟʦʤʝʨʠʠ ʧʦʜʦʙʠʷ ð ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʠ 

ʜʠʩʩʠʤʤʝʪʨʦ-ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ. ʅʝʪʨʫʜʥʦ ʜʘ ʤʦʜʝʣʠ ʠ ʪʘʢʠʭ ʠʟʦʤʝʨʠʡ. ɼʣʷ ʵʪʦʛʦ ʤʳ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʦʜʥʦʡ ʠʟ ʧʨʝʜʝʣʴʥʳʭ, ʠʤʝʥʥʦ ʰʘʨʦʚʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʇ. 

ʂʶʨʠ ʚʠʜʘ Ð/Ð, ʚʦ-ʚʪʦʨʳ ʰʘʨʦʚʳʤʠ ð ʧʨʘʚʳʤʠ ʠ ʣʝʚʳʤʠ ð ʤʦʜʝʣʷʤʠ, ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ɸ. ɺ. ʐʫʙʥʠʢʦʚʳʤ 
90

.   

 ʅʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʡ ʰʘʨ (ʩʬʝʨʫ) ʩʠʤʤʝʪʨʠʠ Ð/Ð Ā m ʪ ɸ. ɺ. ʐʫʙʥʠʢʦʚ ʫʧʦʜʦʙʠʣ 

ʰʘʨʫ ʩ ʥʘʢʣʝʝʥʳʤʠ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦ, ʥʦ ʧʨʦʠʟʚʦʣʴʥʦ ʘʩʠʤʤʝʪʨʠʯʝʢʠʤʠ 

ʯʝʰʫʡʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʬʦʨʤʫ ʧʨʘʚʦʡ ʚʦʡ ʠʣʠ ʣʝʚʦʡ ʟʘʧʷʪʦʡ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʰʘʨʘ ʯʠʩʣʦ D-ʟʘʧʷʪʳʭ ʨʘʚʥʦ ʯʠʩʣʫ L-ʟʘʧʷʪʳʭ  

(ʚʦʟʤʦʞʝʥ, ʢʦʥʝʯʥʦ, ʢʘʢ ʫ ʥʘc ʚʳʰʝ, ʚʘʨʠʘʥʪ ʥʝʜʠʩʩʠʤʝʪʨʠʯʝʩʢʦʛʦ ʰʘʨʘ ʩʦʚʩʝʤ ʙʝʟ 

çʟʘʧʷʪʳʭè). ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʰʘʨʳ (ʩʬʝʨʳ) ʩʠʤʤʝʪʨʠʠ ʫʞʝ  Ð/Ð ɸ. ɺ. ʐʫʙʥʠʢʦʚ 
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 ɼʘʥʥʘʷ ʠʟʦʤʝʨʠʷ ʥʘʟʚʘʥʘ ʮʚʝʪʥʦʡ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ: ʚʦ-ʧʝʨʚʳʭ, ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʭʦʜʘ ʦʪ ʥʝʝ 

ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ; ʚʦ-ʚʪʦʨʳʭ, ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʥʪʠ- ʠ 

ʨʘʟʙʠʨʘʝʤʦʡ ʠʟʦʤʝʨʠʠ ʚ ʮʚʝʪʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʜʚʫʭ (ʯʝʨʥʦʛʦ ʠ ʙʝʣʦʛʦ) ʠʣʠ ʙʦʣʴʰʝʛʦ (ʯʝʨʥʦʛʦ, 

ʙʝʣʦʛʦ, ʩʠʥʝʛʦ, ʢʨʘʩʥʦʛʦ...) ʯʠʩʣʘ ʩʦʩʪʦʷʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʢʘʯʝʩʪʚʘ. 
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 ʉʤ. ɸ. ɺ. ʐʫʦʥʠʢʦʚ. ʉʠʤʤʝʪʨʠʷ, ʩʪʨ. 47ð50. 
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ʧʨʝʜʩʪʘʚʠʣ ʚ ʚʠʜʝ ʰʘʨʘ, ʦʢʣʝʝʥʥʦʛʦ ʪʦʣʴʢʦ D-ʟʘʧʷʪʳʤʠ (D ð ʰʘʨ), ʠ ʚ ʚʠʜʝ ʰʘʨʘ, 

ʦʢʣʝʝʥʥʦʛʦ ʪʦʣʴʢʦ L-ʟʘʧʷʪʳʤʠ (Lðʰʘʨ). ʊʝʧʝʨʴ ʧʝʨʝʡʜʝʤ ʢ ʤʦʜʝʣʷʤ. 

 

ʊʘʙʣʠʮʘ 1      
 ʉʧʠʩʦʢ 54 ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʦʤʝʨʠʡ ʠ ʩʠʤʤʝʪʨʠʠ  

(ʠʟ ʥʠʭ ʥʦʚʳʭ ʠʟʦʤʝʨʠʡ ð 53, ʥʦʚʳʭ ʩʠʤʤʝʪʨʠʡ å40; ʧʦʜ. ð ʧʦʜʦʙʠʷ, ʢʦʥʬ. ð ʢʦʥʬʦʨʤʥʘʷ, ʘʬʬ. ð 

ʘʬʬʠʥʥʘʷ, ʧʨ. ð  ʧʨʦʝʢʪʠʚʥʘʷ, ʪʦʧ. ð ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ, ʢʨ. ð ʢʨʘʪʥʘʷ, ʮʚ. ð ʮʚʝʪʥʘʷ). 
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  ʄʦʜʝʣʴ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʠ ʧʦʜʦʙʠʷ. ɺʩʝ ʫʩʣʦʚʠʷ ʪʝ ʞʝ, ʯʪʦ ʠ ʜʣʷ 

ʤʦʜʝʣʠ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʠ ʧʦʜʦʙʠʷ, ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ:  

1) ʫ ʦʜʥʠʭ ʮʝʧʝʡ ʚʩʝ ʩʬʝʨʳ ʧʨʘʚʳʝ ʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʘʚʳʝ (D-ʮʝʧʠ), ʘ ʫ ʜʨʫʛʠʭ 

ʮʝʧʝʡ ʚʩʝ ʩʬʝʨʳ ʣʝʚʳʝ ʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʚʳʝ (L-ʮʝʧʠ), 2) ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʚ ʟʝʨʢʘʣʝ 

ʚʩʝ L-ʮʝʧʠ ʩʪʘʥʦʚʷʪʩʷ D, Dð L .  

  ʄʦʜʝʣʴ ʜʠʩʩʠʤʤʝʪʨʦ-ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʠ ʧʦʜʦʙʠʷ. ɺʩʝ ʫʩʣʦʚʠʷ ʪʘʢʠʝ 

ʞʝ, ʢʘʢ ʠ ʜʣʷ ʤʦʜʝʣʠ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʠ ʧʦʜʦʙʠʷ, ʪʦʣʴʢʦ ʧʨʝʜʮʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ: 1) ʫ ʥʝʢʦʪʦʨʳʭ ʮʝʧʝʡ ʚʩʝ ʩʬʝʨʳ ʦʙʳʯʥʳʝ ʠʣʠ ʩʦʜʝʨʞʘʪ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ L- ʠ D-

ʟʘʧʷʪʳʭ (DL-ʮʝʧʠ), 2) ʫ ʜʨʫʛʠʭ ʮʝʧʝʡ ʚʩʝ ʩʬʝʨʳ L ʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ L, (L-ʮʝʧʠ), 3) ʫ 

ʪʨʝʪʴʠʭ ʮʝʧʝʡ ʚʩʝ ʩʬʝʨʳ D ʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ D (D-ʮʝʧʠ). ʇʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ 
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ʦʪʨʘʞʝʥʠʠ ʠʟʦʤʝʨʦʚ ʪʘʢʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝ DL-ʮʝʧʠ ʧʝʨʝʡʜʫʪ ʚ DL ʞʝ (ʦʩʪʘʥʫʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤʠ), ʘ ʚʩʝ L-ʮʝʧʠ ʩʪʘʥʫʪ D, ʘ D ʩʪʘʥʫʪ L-ʮʝʧʷʤʠ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ (DL) ʠ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ð D ʠ L ð ʰʘʨʳ ʤʦʞʥʦ 

ʧʦʩʪʨʦʠʪʴ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ ʨʘʮʝʤʠʯʝʩʢʠʭ (DL) ʠ ʦʧʪʠʯʝʩʢʠ ʯʠʩʪʳʭ (D ʠ L) ʬʦʨʤ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʛʣʶʢʦʟʳ).  

  ʊʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʇʨʝʜʣʦʞʝʥʠʝ Iʍ: ʚ ʩʠʩʪʝʤʘʭ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʶ ɿ) 

ʧʨʝʜʣʦʞʝʥʠʷ II, ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʣʠʤʦʨʬʠʟʤ ʠʟʦʤʝʨʠʡ ð I ʠʣʠ II ʠʣʠ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ (III ) 

ʨʦʜʘ. ʕʪʦ āʧʨʝʜʣʦʞʝʥʠʝ ʧʦʜʨʦʙʥʦ ʜʦʢʘʟʘʥʦ ʥʘʤʠ ʚ çʆʧʳʪʝ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 

ʆʊʉè. ʜʣʷ ʫʷʩʥʝʥʠʷ ʩʫʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ Iʍ ʦʪʤʝʪʠʤ ʣʠʰʴ ʩʣʝʜʫʶʱʝʝ.  

  ʇʦʣʠʤʦʨʬʠʟʤ ʠʟʦʤʝʨʠʡ I ʨʦʜʘ ð ʵʪʦ ʷʚʣʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʠʟʦʤʝʨʠʡ 

ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ n ʏʠʩʣʦ ʠʟʦʤʝʨʠʡ ( j =1, 2, ɿ,..., r) ʧʨʠ ʠʭ ʧʦʣʠʤʦʨʬʠʟʤʝ I ʨʦʜʘ 

 (n = ) ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. ʇʫʩʪʴ  =  ʈn ʇʨʝʜʩʪʘʚʣʝʥʦ 

ʪʨʠʚʠʘʣʴʥʦʡ ʬʦʨʤʫʣʦʡ  = ʠ ʧʫʩʪʴ  = 3 (ʵʣʝʤʝʥʪʳ 

ʘ, ʚ, ʩ) ʧ = 2. ʊʦʛʜʘ  = Āʈ2 = ɿ . 2 = 6 (ʨʘʟʤʝʱʝʥʠʷ ʘʚ ʠ ʚʘ, ʚʩ ʠ ʩʚ, ʘʩ ʠ ʩʘ), ʯʠʩʣʦ 

ʠʟʦʤʝʨʠʡ =  = 3 (ʧʘʨʘʤ), ʩʘʤʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʟʦʤʝʨʠʡ ʙʫʜʝʪ ʇʨʝʜʩʪʘʚʣʝʥʦ ʚʠʜʘʤʠ ɸɺ 

(ʠʟʦʤʝʨʳ ʘʚ ʠ ʚʘ), ɺʉ (ʠʟʦʤʝʨʳ ʚʩ ʠ ʩʚ), ɸʉ (ʠʟʦʤʝʨʳ ʘʩ ʠ ʩʘ).  

  ʇʦʣʠʤʦʨʬʠʟʤ ʠʟʦʤʝʨʠʡ II ʨʦʜʘ ð ʵʪʦ ʷʚʣʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʠʟʦʤʝʨʠʡ 

ʧʨʠ h ʠʟ r ʨʘʟʣʠʯʥʳʭ n (h = 0, 1, 2, 3,...,r; ʧ = b1, b2, b3, ..., br ʠʣʠ ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ h = 0, 1, 

2, 3, ...,  +1; n = 0, 1, 2, 3, . . . ,   ʆʯʝʚʠʜʥʦ, ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ   r ʨʘʟʣʠʯʥʳʭ ʧ ʧʦ h  . ɺ ʯʘʩʪʥʦʩʪʠ, ʭ1 =   ʭ2 = , ʭr =  

= 1. ʏʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʠʟʦʤʝʨʠʡ ů ʧʨʠ h ʨʘʟʥʳʭ ʧ (ʧ = ʘ1, ʘ2, ... , ʘh) ʙʫʜʝʪ  

. 

ʇʫʩʪʴ ʧʦ-ʧʨʝʞʥʝʤʫ  = /( , = 3,  = 1, 2, 3. ʊʦʛʜʘ ʯʠʩʣʦ 

ʚʦʟʤʦʞʥʳʭ ʩʦʧʦʩʪʘʚʣʝʥʠʡ ʧʨʠ h = 1 ʙʫʜʝʪ = 3, ʧʨʠ h = 2 ʙʫʜʝʪ = 3,  ʧʨʠ h = 3 ʙʫʜʝʪ 

= 1; ů ʧʨʠ h =2, ʥʘʧʨʠʤʝʨ ʧʨʠ n = 2, 3, ʙʫʜʝʪ 3+ 1 ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʠʟʦʤʝʨʠʡ II ʨʦʜʘ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʜʘʤʠ ɸɺ, ɺʉ, ɸʉ, ɸɺʉ.  

  ʉʣʝʜʫʷ ʧʨʝʜʣʦʞʝʥʠʶ Iʍ, ʤʦʞʥʦ ʇʨʝʜʩʢʘʟʘʪʴ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʷʚʣʝʥʠʷ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʠʟʦʤʝʨʠʡ ʚ ʞʠʚʦʡ, ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ ʠ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ: ʢʘʞʜʘʷ 

ʠʟ ʥʠʭ ʦʪʚʝʯʘʝʪ ʫʩʣʦʚʠʷʤ 3 ʧʨʝʜʣʦʞʝʥʠʷ II.  

  ʏʝʪʚʝʨʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ɽʛʦ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ ʨʘʟʚʠʪʠʝʤ ʫʯʝʥʠʷ ʦ ʨʘʟʤʝʨʥʦʩʪʠ 

ʠʟʦʤʝʨʠʠ ʠ ʠʟʦʤʝʨʠʟʘʮʠʠ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ ʠʟʦʤʝʨʠʶ ʠ ʠʟʦʤʝʨʠʟʘʮʠʶ ʧ-ʤʝʨʥʦʡ, ʝʩʣʠ 

ʢʘʞʜʳʡ ʠʟʦʤʝʨ ʦʙʣʘʜʘʝʪ ʧ-ʤʝʨʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. ʅʘʧʨʠʤʝʨ, ʢʘʞʜʳʡ ʠʟ 8 ʠʟʦʤʝʨʦʚ 5-

ʯʣʝʥʥʦʛʦ ʮʠʢʣʠʯʝʩʢʦʛʦ ʚʝʥʯʠʢʘ ʦʙʣʘʜʘʝʪ ʪʦʯʝʯʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 

ʠʟʦʤʝʨʠʷ ʪʘʢʦʛʦ ʚʝʥʯʠʢʘ ʥʫʣʴʤʝʨʥʘʷ. ʂʘʞʜʳʡ ʠʟʦʤʝʨ ʩʪʝʨʞʥʝʚʦʛʦ ʧʦʙʝʛʘ ʩ ʚʠʥʪʦʚʳʤ 

ʣʠʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʙʣʘʜʘʝʪ ʫʞʝ ʥʝ ʪʦʯʝʯʥʦʡ, ʘ ʦʜʥʦʤʝʨʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʠʟʦʤʝʨʠʷ ʪʘʢʠʭ ʧʦʙʝʛʦʚ ʙʫʜʝʪ ʦʜʥʦʤʝʨʥʘʷ. ɸʥʘʣʦʛʠʯʥʦ ʤʦʛʫʪ ʙʳʪʴ 
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ʚʳʜʝʣʝʥʳ ʠʟʦʤʝʨʠʠ ʜʚʫʤʝʨʥʘʷ, ʪʨʝʭʤʝʨʥʘʷ, ...,ʧ-ʤʝʨʥʘʷ. ʆʜʥʘʢʦ ʥʝʨʝʜʢʦ ʧʨʠ 

ʠʟʦʤʝʨʠʟʘʮʠʷʭ ð ʧʝʨʝʭʦʜʘʭ ʦʜʥʠʭ ʠʟʦʤʝʨʦʚ ʚ ʜʨʫʛʠʝ ð ʠʭ ʨʘʟʤʝʨʥʦʩʪʴ ʤʝʥʷʝʪʩʷ. ʊʘʢ, 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʦʥʥʦʡ ʩʠʣʳ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʪʚʦʨʘ ʤʦʣʝʢʫʣʳ ʈʅʂ 

ʤʦʛʫʪ ʉʫʱʝʩʪʚʦʚʘʪʴ ʚ ʚʠʜʝ ʥʠʪʝʡ, ʧʘʣʦʯʝʢ, ʢʣʫʙʢʦʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʠʟʦʤʝʨʠʷ ʪʘʢʠʭ 

ʦʙʲʝʢʪʦʚ ʙʳʣʘ ʙʳ ʥʝ ʧ, ʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧ1ðʧ2ðʧ3 ðé ʤʝʨʥʘʷ. ʇʨʠʯʝʤ ʟʜʝʩʴ ʣʠʙʦ 

ʧi = ʧj, ʣʠʙʦ ʧi  ʧj (i  j). ɺ ʩʣʫʯʘʝ ʞʝ ʈʅʂ ʦʥʘ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 0-1- ʤʝʨʥʘʷ (ʨʘʟʫʤʝʝʪʩʷ, 

ʪʘʢʘʷ ʬʦʨʤʘ ʟʘʧʠʩʠ ʦʟʥʘʯʘʝʪ ʣʠʰʴ ʪʝ ʨʘʟʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʲʝʢʪ ʧʨʠʥʠʤʘʝʪ ʧʨʠ 

ʠʟʦʤʝʨʠʟʘʮʠʷʭ). ʉʢʘʟʘʥʥʦʝ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʙʣʝʤʝ ʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʪʦʯʝʯʥʳʭ, ʣʠʥʝʡʥʳʭ, 

ʧʣʦʩʢʠʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ, ..., ʧ-ʤʝʨʥʳʭ, ʪʦʯʝʯʥʦ-ʣʠʥʝʡʥʳʭ, ʧʣʦʩʢʦ-ʣʠʥʝʡʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ, ..., ʧ1ðʧ2ðʧ3ð...ð -ʤʝʨʥʳʭ ʠʟʦʤʝʨʠʷʭ ʠ ʠʟʦʤʝʨʠʟʘʮʠʷʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʚʘʞʥʦʝ ʥʦʚʦʝ ʧʦʥʷʪʠʝ ʦʙ ʦʧʝʨʘʮʠʠ ʠʟʦʤʝʨʠʠ 

ð ʪʘʢʦʤ ʠʟʤʝʥʝʥʠʠ ʠʟʦʤʝʨʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʦʥ ʧʝʨʝʭʦʜʠʪ ʚ ʜʨʫʛʦʡ ʠʟʦʤʝʨ ʪʦʡ ʞʝ 

ʩʘʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʅʘ ʵʪʦʤ ʤʳ ʟʘʢʘʥʯʠʚʘʝʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʠʟʦʤʝʨʠʠ ʠ 

ʧʝʨʝʭʦʜʠʤ ʢ ʜʨʫʛʠʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ ʠʟʦʤʝʨʠʠ.  

ʇʷʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʀʟʦʤʝʨʠʷ ð ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ, ʚʨʝʤʝʥʥʷ, ʜʠʥʘʤʠʯʝʩʢʘʷ.  

ʀʟʦʤʝʨʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ð ʵʪʦ ʷʚʣʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚ 

ʦʜʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʞʵʣʝʤʝʥʪʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ. ʊʘʢʦʚʳ, ʥʘʧʨʠʤʝʨ, 

ʧʘʨʳ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʭʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ð ʢʦʥʪʠʥʫʫʤʦʚ, 

ʩʝʤʠʢʦʥʪʠʥʫʫʤʦʚ, ʜʠʩʢʦʥʪʠʥʫʫʤʦʚ, ʢʣʘʩʩʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ ʢʦʪʦʨʳʭ ʠʩʯʝʨʧʳʚʘʝʪʩʷ 

ʣʠʰʴ ʵʣʝʤʝʥʪʘʤʠ ʧʝʨʚʦʛʦ ʨʦʜʘ. ʇʦʥʷʪʥʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʜʠʩʩʬʘʢʪʦʨʦʚ ʠʣʠ, 

ʩʢʘʞʝʤ, ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʢʘʞʜʦʝ ʪʘʢʦʝ ʠʟʦʤʝʨʥʦʝ ʤʥʦʞʝʩʪʚʦ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʥʝ 

ʪʦʣʴʢʦ ʠʟ ʧʘʨʳ, ʥʦ ʠ ʠʟ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʠʟʦʤʝʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʤʥʦʞʝʩʪʚʦ ʩʦʩʪʦʷʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʝʨʝʭʦʜʷʪ ʜʨʫʛ ʚ ʜʨʫʛʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʤʦʨʬʠʟʤʦʚ ð ʦʜʥʦ-ʦʜʥʦʟʥʘʯʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʜʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ 

ʩʝʙʷ.  

ʀʟʦʤʝʨʘʷ ʚʨʝʤʝʥʥ§ʷ ð ʵʪʦ ʷʚʣʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʚʨʝʤʝʥ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʩʦʩʪʘʚʘ, ʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ. ʕʪʘ ʠʜʝʷ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʥʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ  

ʖ. ʇ. ʊʨʫʩʦʚʳʤ ʚ ʨʘʙʦʪʝ 1961 ʛ., ʠ ʪʘʤ ʞʝ ʙʳʣ ʧʨʠʚʝʜʝʥ ʧʦʷʩʥʷʶʱʠʡ ʝʝ ʧʨʠʤʝʨ 
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.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʚʘ ʪʝʣʘ ʜʚʠʞʫʪʩʷ ʠʟ ʪʦʯʢʠ ɸ ʚ ʪʦʯʢʫ ʉ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, ʥʦ ʧʦ 

ʜʚʫʤ ʨʘʟʣʠʯʥʳʤ ʧʫʪʷʤ ð ɸɺʉ ʠ ɸɼʉ, ʷʚʣʷʶʱʠʤʩʷ ʩʫʤʤʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʦʨʦʥ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ɸɺʉɼ. ɺʨʝʤʝʥʘ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ð ʊɸɺʉ = ʊɺʉ + ʊɸɺ  ʊɸɼʉ = ʊɸɼ + ʊɼʉ , 

ʨʘʟʣʠʯʘʷʩʴ ʣʠʰʴ ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ, ʙʫʜʫʪ ʭʨʦʥʦʠʟʦʤʝʨʘʤʠ. ʆʯʝʚʠʜʥʦ, ʚ  

ʩʣʫʯʘʝ | ʊɸɺʉ | = | ʊɸɼʉ |, | ʊɸɺ | = | ʊɼʉ |,| ʊɺʉ | = | ʊɸɼ |. ɻʨʘʬʠʯʝʩʢʠ ʵʪʠ ʭʨʦʥʦʠʟʦʤʝʨʳ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʭʨʦʥʦʛʨʘʤʤ:  

ʊɸɺ | ʊɺʉ         Ÿ ʊɸɺʉ 

ʊɸɼ  |   ʊɺʉ       Ÿ ʊɸɼʉ 

 

ʀʟʦʤʝʨʠʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ð ʵʪʦ ʷʚʣʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʞʵʣʝʤʝʥʪʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʥʦ ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʩʦʩʪʘʚʦʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʣʣʶʩʪʨʘʮʠʠ ʪʘʢʦʡ ʠʟʦʤʝʨʠʠ ʤʦʞʥʦ ʚʟʷʪʴ ʬʦʪʦʩʠʥʪʝʟ ʠ ʜʳʭʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʦʙʦʙʱʝʥʥʳʭ 

(çʚʘʣʦʚʳʭè) ʠʭ ʫʨʘʚʥʝʥʠʡ:  
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ʌʦʪʦʩʠʥʪʝʟ:  

6ʉʆ2 + 6ʅ2ʆ + 674 ʢʢʘʣ/ʤʦʣʴ Ÿ ʉ6ʅ12ʆ6 + 6 ʆ2.  

ɼʳʭʘʥʠʝ: 

ʉ6ʅ12ʆ6 +6ʆ2Ÿ 6ʉʆ2+ 6ʅ2ʆ+674 ʢʢʘʣ/ʤʦʣʴ.  

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʠ ʬʦʪʦʩʠʥʪʝʟ, ʠ ʜʳʭʘʥʠʝ ʦʙʣʘʜʘʶ 

ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʩʦʩʪʘʚʦʤ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʨʘʟʣʠʯʘʶʪʩʷ ʣʠʰʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʝʘʢʮʠʡ, ʪʘʢ 

ʯʪʦ ʚʧʦʣʥʝ ʤʦʞʥʦ (ʦʙʦʡʪʠʩʴ ʫʨʘʚʥʝʥʠʝʤ ʩ ʜʚʫʤʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤʠ 

ʩʪʨʝʣʢʘʤʠ ʚʠʜʘ 

        ʬʦʪʦʩʠʥʪʝʟ  

6ʉʆ2 + 6ʅ2ʆ + 674 ʢʢʘʣ/ʤʦʣʴ   ʉ6ʅ12ʆ6 + 6 ʆ2.      

          ʜr ʭʘʥʠʝ 

ʂʦʥʝʯʥʦ, ʦʙʘ ʫʨʘʚʥʝʥʠʷ ʦʪʨʘʞʘʶʪ ʩʫʱʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʜʳʭʘʥʠʷ ʦʯʝʥʴ 

ʦʙʦʙʱʝʥʥʦ, ʠ ʧʨʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʧʦʜʭʦʜʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʆʜʥʘʢʦ ʝʱʝ ʨʘʟ ʧʦʚʪʦʨʠʤ, ʯʪʦ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʬʦʪʦʩʠʥʪʝʟ ʠ ʜʳʭʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʦʙʦʙʱʝʥʥʳʭ ʠ ʪʦʣʴʢʦ ʦʙʦʙʱʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʪʦ 

ʠʜʝʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʠʟʦʤʝʨʠʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʩʧʨʘʚʝʜʣʠʚʘ. ɺʧʨʦʯʝʤ, ʟʜʝʩʴ ʤʦʞʥʦ 

ʩʦʩʣʘʪʴʩʷ ð ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʦ ð ʠ ʥʘ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʪʠʧʘ 

ɸ1+ɸ2+ ... + ɸn ɺ1+ɺ2 + ... + ɺm , ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʭʠʤʠʠ (ʧ=ʪ ʠʣʠ ʧÍʪ). 

ʅʘʧʨʠʤʝʨ, ʚ ʚʦʜʝ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ʥʝʧʨʝʨʳʚʥʦ ʜʠʩʩʦʮʠʠʨʫʝʪ ʠ ʩʥʦʚʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ 

ʧʦ ʪʠʧʫ ʉʅ3ʉʆʆʅ ʉʅ3ʉʆʆ
- 

+ ʅ
+
. ɿʜʝʩʴ ʜʚʘ ʠʟʦʤʝʨʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ 

ʜʨʫʛʫ ʧʨʦʮʝʩʩʘ: 1) ʉʅ3ʉʆʆʅŸʉʅ3ʉʆʆ
- 
+ ʅ

+
 ʠ  

2) ʉʅ3ʉʆʆ
- 

+ ʅ
+
 Ÿ ʉʅ3ʉ00ʅ.  

  ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʚʥʦ ʩʪʨʫʢʪʫʨʥʫʶ ʠʟʦʤʝʨʠʶ ʦʪʦʞʜʝʩʪʚʠʪʴ ʩ 

ʩʫʙʩʪʘʥʮʠʘʣʴʥʦʡ ʠ ʝʩʣʠ ʩʯʠʪʘʪʴ ʠʤʝʶʱʠʤʠ ʩʤʳʩʣ ʪʘʢʞʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʩʤʝʰʘʥʥʳʝ ʠʟʦʤʝʨʠʠ ʪʠʧʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʜʠʥʘʤʠʯʝʩʢʠʭ, ..., ʪʦ ʦʪ 4 ʦʩʥʦʚʥʳʭ ʠʟʦʤʝʨʠʡ (ʩʫʙʩʪʘʥʮʠʘʣʴʥʦʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, 

ʚʨʝʤʝʥʥʦʡ, ʜʠʥʘʤʠʯʝʩʢʦʡ) ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ 64 ʦʩʥʦʚʥʳʤ ʠ ʧʨʦʠʟʚʦʣʴʥʳʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠʟʦʤʝʨʠʷʤ (ʩʤ. ʪʘʙʣ. 2). ʇʨʠ ʵʪʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʦʥʠ 

ʥʘʟʚʘʥʳ ʠʟ-ʟʘ ʠʭ ʩʚʷʟʠ ʩ ʘʪʨʠʙʫʪʘʤʠ ʤʘʪʝʨʠʠ.  

  ʐʝʩʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʳʚʘʝʪ ʪʝʦʨʠʶ ʠʟʦʤʝʨʠʠ ʩ ʪʝʦʨʠʝʡ ʩʠʤʤʝʪʨʠʠ. ɿʜʝʩʴ 

ʦʯʝʥʴ ʚʘʞʥʦ ʠ ʠʥʪʝʨʝʩʥʦ ʪʦ, ʯʪʦ, ʦʢʘʟʳʚʘʝʪʩʷ, ʩʫʱʝʩʪʚʫʝʪ ʢʣʶʯ ʢ ʚʳʚʦʜʫ (ʠʩʭʦʜʷ ʠʟ 

ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ (1) ð (5), ʦʙʦʙʱʝʥʥʦʡ ʪʝʦʨʠʠ ʠʟʦʤʝʨʠʠ) ʠʜʝʡ 

ʩʠʤʤʝʪʨʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʪʠʧʦʚ, ʢʣʘʩʩʦʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʢʣʶʯʫ ʤʳ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʚʧʝʨʚʳʝ ʩʚʷʞʝʤ ð ʥʝ ʠʣʣʶʩʪʨʘʪʠʚʥʦ, ʥʝ ʚ ʧʨʦʚʝʨʦʯʥʳʭ ʮʝʣʷʭ (ʥʘ ʧʦʣʥʦʪʫ, 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ, ʥʝʟʘʚʠʩʠʤʦʩʪʴ), ʥʝ ʚʥʝʰʥʝ, ʘ ʯʠʩʪʦ ʣʦʛʠʯʝʩʢʠ ʆʊʉ ʩ ʪʝʦʨʠʝʡ 

ʩʠʤʤʝʪʨʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʤʳ ʚʳʚʝʜʝʤ ʩʠʤʤʝʪʨʠʶ ð ʧʦʩʨʝʜʩʪʚʦʤ ʠ ʯʝʨʝʟ ʠʟʦʤʝʨʠʶ ð 

ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʠʟ ʩʣʝʜʩʪʚʠʡ ʥʘʰʝʛʦ ʚʘʨʠʘʥʪʘ ʆʊʉ. ɸ ʪʝʧʝʨʴ ʧʦ ʩʫʱʝʩʪʚʫ.   

 ʂʘʢ ʤʳ ʧʦʤʥʠʤ, ʠʟ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʆʊʉ ð (1)ð(5) ð 

ʣʦʛʠʯʝʩʢʠ ʩʣʝʜʫʶʪ ʠʟʦʤʝʨʠʡʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ VIII, Iʍ. ʀʟ ʠʟʦʤʝʨʠʠ ʪʘʢʞʝ ʣʦʛʠʯʝʩʢʠ 

ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʠʜʝʶ ʩʠʤʤʝʪʨʠʠ ʠ ʨʘʟʣʠʯʥʳʝ ʪʝʦʨʠʠ ʦ ʥʝʡ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʫʞʝ ʚ 

ʩʘʤʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʠʟʦʤʝʨʠʠ ʚ ʩʫʱʥʦʩʪʠ ʩʦʜʝʨʞʠʪʩʷ ʫʢʘʟʘʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʦʜʘ ʩʠʤʤʝʪʨʠʶ. ʇʦʩʣʝʜʥʷʷ ʚ ʷʚʥʦʤ ʚʠʜʝ ʩʦʩʪʦʠʪ ʚ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʠʟʦʤʝʨʦʚ ʧʦ 

ʩʦʩʪʘʚʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʝʨʘʮʠʡ ʠʟʦʤʝʨʠʠ. ɽʱʝ ʨʘʟ ʥʘʧʦʤʥʠʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʵʪʠʤ 

ʦʧʝʨʘʮʠʷʤ ʦʜʥʠ ʠʟʦʤʝʨʳ ʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʝʨʝʭʦʜʷʪ ʚ ʜʨʫʛʠʝ ʠʟʦʤʝʨʳ ʪʦʡ ʞʝ 

ʩʘʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʘ ʚʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ð ʧʦ ʩʦʩʪʘʚʫ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʩʦʩʪʘʚʫ ʠʟʦʤʝʨʦʚ ð çʩʦʚʤʝʱʘʝʪʩʷ ʩʘʤʘ ʩ ʩʦʙʦʡè.  

  ʉʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʠ çʘʥʘʣʠʪʠʯʝʩʢʠè. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʣʶʙʦʡ 
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ʠʟʦʤʝʨʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʄI, ʦʧʝʨʘʮʠʷ  fi ʧʝʨʝʚʦʜʠʪ ʠʟʦʤʝʨ ʘ ʚ ʘ', ʪ. ʝ. fi : ʘŸʘ'. 

ʆʙʨʘʱʝʥʠʝ ʦʧʝʨʘʮʠʠ fi : ʘŸʘ' ʤʥʦʞʝʩʪʚʘ ʄI ð ʪʦʞʝ ʦʧʝʨʘʮʠʷ ʠʟʦʤʝʨʠʠ: ʦʙʦʟʥʘʯʠʤ 

ʝʝ ʢʘʢ  : ʘŸʘ'. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʦʞʥʘʷ ʦʧʝʨʘʮʠʷ fi Ā  : ʘ'ŸʘŸʘ' ʝʩʪʴ ʦʧʝʨʘʮʠʷ 

ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ɽ, ʧʝʨʝʚʦʜʷʱʘʷ ʢʘʞʜʳʡ ʘ ʠʟ ʄ ʚ ʩʝʙʷ. ɼʘʣʝʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ f1 Ā f2 

ʣʶʙʳʭ ʜʚʫʭ ʦʧʝʨʘʮʠʡ f1 ʠ  f2  ʤʥʦʞʝʩʪʚʘ ʄI ð ʪʦʞʝ ʦʧʝʨʘʮʠʷ ʠʟʦʤʝʨʠʠ; ʦʙʨʘʪʥʦʝ ʝʤʫ 

ð Ā . ʅʘʢʦʥʝʮ, ʜʣʷ ʣʶʙʦʡ ʪʨʦʡʢʠ 

     

ʊʘʙʣʠʮʘ 2 

ʉʧʠʩʦʢ 64 ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʟʦʤʝʨʠʠ ʠ ʩʠʤʤʝʪʨʠʠ (ʠʟ ʥʠʭ ʥʦʚʳʭ ʠʟʦʤʝʨʠʠ ð 63, ʥʦʚʳʭ ʩʠʤʤʝʪʨʠʡ 

ð 60,61; ʇ ð ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ, ɺ ð ʚʨʝʤʝʥʥʘʷ, ɼ ð ʜʠʥʘʤʠʯʝʩʢʘʷ, ʉ ð ʩʫʙʩʪʘʥʮʠʦʥʘʣʴʥʘʷ) 
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ʦʧʝʨʘʮʠʡ ʠʟʦʤʝʨʠʠ f1 , f2 , f3  ʠʤʝʝʤ (f1 Ā f2 ) f3 = f1 ( f2 Ā f3). ɺ ʠʪʦʛʝ ʤʳ ʩʥʦʚʘ ʧʨʠʭʦʜʠʤ ʢ 

ʚʟʘʠʤʥʦʤʫ ʦʜʥʦʟʥʘʯʥʦʤʫ ʩʦʦʪʚʝʪʩʪʚʠʶ ð ʘʚʪʦʤʦʨʬʠʟʤʫ ð ʤʥʦʞʝʩʪʚʘ ʄI  ʥʘ ʩʝʙʷ, ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʤʤʝʪʨʠʠ ʄI  ʩ ʪʦʣʴʢʦ ʯʪʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʦʡ ʝʛʦ ʛʨʫʧʧʦʡ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʢʘʢ ʩʦʩʪʘʚ ʠʟʦʤʝʨʦʚ, ʪʘʢ ʠ ʩʦʩʪʘʚ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʩʣʝʜʥʠʭ ð ʝʩʪʝʩʪʚʝʥʥʳʝ ʠʥʚʘʨʠʘʥʪʳ ʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʠʟʦʤʝʨʠʠ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʘʚʪʦʤʦʨʬʠʟʤʦʚ ʤʥʦʞʝʩʪʚʘ ʄI . 

  ʕʪʦʪ ʠʪʦʛ ʧʨʠʤʝʯʘʪʝʣʝʥ ʝʱʝ ʩ ʦʜʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ: ʦʙʱʘʷ ʧʨʦʙʣʝʤʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚ ʬʠʟʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ ð ʩʦʩʪʦʠʪ ʥʝ ʚ ʯʝʤ ʠʥʦʤ, ʢʘʢ ʚ ʥʘʭʦʞʜʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʘʚʪʦʤʦʨʬʠʟʤʦʚ.  

  ɹʣʘʛʦʜʘʨʷ ʩʢʘʟʘʥʥʦʤʫ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʪ 54 ʩʪʨʫʢʪʫʨʥʳʭ ʠ 64 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʟʦʤʝʨʠʡ ʧʝʨʝʡʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 54 ʩʪʨʫʢʪʫʨʥʳʤ ʠ 64 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʠʤʤʝʪʨʠʷʤ. ɺʦʪ ʧʦʯʝʤʫ ʪʘʙʣʠʮʳ 1, 2 ʝʩʪʴ ʪʘʙʣʠʮʳ ʪʘʢʞʝ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʤʤʝʪʨʠʡ. ʆʜʥʘʢʦ, ʩʦʚʝʨʰʠʚ ʪʘʢʦʡ ʧʝʨʝʭʦʜ, ʧʨʠʭʦʜʠʪʩʷ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ.  

  1. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʝʮʠʘʣʠʩʪʘʤ ʠʟʚʝʩʪʥʦ ʧʨʠʤʝʨʥʦ 14 ʩʪʨʫʢʪʫʨʥʳʭ ʩʠʤʤʝʪʨʠʡ. 

ʇʨʠʚʦʜʠʤʳʝ ʟʜʝʩʴ ʠʜʝʠ ʝʱʝ 40 ʚʦʟʤʦʞʥʳʭ ʩʠʤʤʝʪʨʠʡ ʧʨʝʜʩʪʦʠʪ ʨʘʟʨʘʙʦʪʘʪʴ.  

  2. ɸʥʘʣʦʛʠʯʥʦ ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʩʠʤʤʝʪʨʠʷʤʠ: ʠʟ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʠʤʤʝʪʨʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʦʡ ʠʟʫʯʘʶʪʩʷ ʪʦʣʴʢʦ  

ʪʨʠ ʩʪʨʫʢʪʫʨʥʘʷ (ʠʣʠ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʘʷè), ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ, ʜʠʥʘʤʠʯʝʩʢʘʷ. ʇʨʘʚʜʘ, 

ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʚ ʥʠʭ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʩʠʤʤʝʪʨʠʡ. ʀ ʚʩʝ ʞʝ ʦʩʪʘʝʪʩʷ 

ʬʘʢʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʠʤʤʝʪʨʠʡ ʚʦʦʙʱʝ ʫʧʫʱʝʥʳ ʥʘʫʯʥʦʡ ʤʳʩʣʴʶ, 

ʥʠʢʘʢ ʥʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ. ʅʝʠʟʚʝʩʪʥʦ ʜʘʞʝ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʝʘʣʠʟʫʝʤʳ ʦʥʠ ʚ ʧʨʠʨʦʜʝ 

ʠʣʠ ʥʝʪ, ʩʚʦʜʠʤʳ ʢ ʵʪʠʤ ʪʨʝʤ ʚʳʜʝʣʝʥʥʳʤ ʥʘʫʢʦʡ ʩʠʤʤʝʪʨʠʷʤ ʠʣʠ ʥʝʪ.  

  ɿ. ʅʘʢʦʥʝʮ, ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʟʘʤʝʯʘʪʝʣʝʥ ʠ ʩʦʚʝʨʰʠʚ ʝʛʦ, ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʡ ʥʝ ʪʦʣʴʢʦ ʧ-ʤʝʨʥʳʭ, ʥʦ ʠ ʧ1ðʧ,ðʧ3ð é ð -ʤʝʨʥʳʭ 

ʩʠʤʤʝʪʨʠʡ, ʘʥʘʣʦʛʠʯʥʳʭ ʧ-ʤʝʨʥʳʤ ʧ1ðʧ2ðʧ3ð é ð -ʤʝʨʥʳʤ ʠʟʦʤʝʨʠʷʤ. ɺ ʪʝʦʨʠʷʭ  

ʧ1ðʧ2ðʧ3ð é ð -ʤʝʨʥʳʭ ʩʠʤʤʝʪʨʠʡ ʨʘʟʤʝʨʥʦʩʪʴ ʦʙʲʝʢʪʘ ʫʞʝ ʥʝ ʙʫʜʝʪ ʠʥʚʘʨʠʘʥʪʥʦʡ. 

ʇʦʥʷʪʥʦ ʪʘʢʞʝ, ʪʝʦʨʠʠ n-ʤʝʨʥʳʭ ʩʠʤʤʝʪʨʠʡ ʙʫʜʫʪ ʣʠʰʴ ʯʘʩʪʥʳʤʠ ʩʣʫʯʘʷʤʠ ʪʝʦʨʠʡ ʧ1ð

ʧ2ðʧ3ð é ð -ʤʝʨʥʳʭ ʩʠʤʤʝʪʨʠʡ.  

  ʂʘʢ ʚʠʜʥʦ, ʧʝʨʝʭʦʜ ʦʪ ʠʟʦʤʝʨʠʠ ʢ ʩʠʤʤʝʪʨʠʠ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʠʤʝʝʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʀʩʭʦʜʷ ʠʟ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ  ʆʊʉ (1)ð

(5) ʤʦʞʥʦ: 1) ʧʝʨʝʡʪʠ ʢ ʪʨʝʤ ʫʞʝ ʠʟʚʝʩʪʥʳʤ ʚ ʥʘʫʢʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʠʤʤʝʪʨʠʷʤ ð 

ʩʪʨʫʢʪʫʨʥʦʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʜʠʥʘʤʠʯʝʩʢʦʡ, 2) ʚʳʚʝʩʪʠ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʪʨʫʢʪʫʨʥʦʡ 

ʩʠʤʤʝʪʨʠʠ, ɿ) ʧʦʩʪʘʚʠʪ ʚʦʧʨʦʩ, ʘ ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʠ ʧʨʝʜʩʢʘʟʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʷʜʘ 

ʥʦʚʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʩʠʤʤʝʪʨʠʡ, 4) ʩʚʷʟʘʪʴ ʆʊʉ ʩ ʦʙʱʝʡ ʧʨʦʙʣʝʤʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʨʘʩʢʨʳʪʴ ʩʠʩʪʝʤʥʫʶ ʧʨʠʨʦʜʫ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʀ ʚʘʞʥʝʡʰʘʷ ʨʦʣʴ ʚʦ 

ʚʩʝʤ ʵʪʦʤ ʧʨʠʥʘʜʣʝʞʠ ʢʘʢ ʤʳ ʪʝʧʝʨʴ ʧʦʥʠʤʘʝʤ, ʧʨʝʜʣʦʞʝʥʠʶ VIII, ʢʦʪʦʚ ʠʟ-ʟʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʩʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʪʝʛʦʨʠʠ çʟʘʢʦʥʘè 

ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʟʘʢʦʥ ʧʨʠʨʦʜʳðʟʘʢʦʥ ʠʟʦʤʝʨʠʟʘʮʠʠ.  

  ʅʘ ʵʪʦʤ ʤʳ ʟʘʢʘʥʯʠʚʘʝʤ ʘʥʘʣʠʟ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩʠʩʪʝʤʳ ʩʠʤʤʝʪʨʠʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʪʝʧʝʨʴ ʣʦʛʠʯʝʩʢʠ ʠ ʜʦʧʦʣʥʷʶʱʠʝ ʠʟʦʤʦʨʬʠʟʤ ʠ ʩʠʤʤʝʪʨʠʶ ʩʠʩʪʝʤʳ.  

 

Ä 5. ɿɸʂʆʅ ʉʆʆʊɺɽʊʉʊɺʀʗ.  

ʉʀʄʄɽʊʈʀʗ ʉʀʉʊɽʄʓ 
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  ʅʘʧʦʤʥʠʤ, ʯʪʦ ʠʜʝʷ ʦʙ ʠʟʦʤʦʨʬʠʟʤʘʭ ʚ ʧʨʠʨʦʜʝ ʜʦ ʩʠʭ ʧʦʨ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ 

ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʠ ʬʠʣʦʩʦʬʘʤʠ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʠʥʪʫʠʪʠʚʥʦ ʦʯʝʚʠʜʥʘʷ, ʙʝʟ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ 

ʙʳʣʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʙʝʟ ʟʥʘʥʠʷ ʛʨʘʥʠʮ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʨʠʯʠʥ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʠʟʦʤʦʨʬʠʟʤʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʠʤʤʝʪʨʠʠ ʩʠʩʪʝʤʳ, ʪʦ ʚ ʚʠʜʝ, ʢʘʢ ʵʪʦ ʙʫʜʝʪ ʩʜʝʣʘʥʦ ʥʠʞʝ, 

ʦʥʘ ʚʦʦʙʱʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ. ʍʦʪʷ, ʢʦʥʝʯʥʦ ʞʝ, ʣʶʙʘʷ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʦʨʠʡ ʩʠʤʤʝʪʨʠʠ ð ʵʪʦ ʚʩʝʛʜʘ ʪʝʦʨʠʷ ʩʠʤʤʝʪʨʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʪʦʣʴʢʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  

  ɽʩʣʠ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʘ ʤʥʦʞʝʩʪʚʘ ɸ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʟʘʢʦʥʫ ʧʦʩʪʘʚʣʝʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʠʥ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʵʣʝʤʝʥʪ ʚ ʤʥʦʞʝʩʪʚʘ ɺ ʠ ʝʩʣʠ ʧʨʠ ʵʪʦʤ ʢʘʞʜʦʤʫ ʚ  ɺ 

ʦʢʘʞʝʪʩʷ ʧʦʩʪʘʚʣʝʥʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʠʥ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʵʣʝʤʝʥʪ ʘ ɸ, ʪʦ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚ ɸ ʠ ɺ ʫʩʪʘʥʦʚʣʝʥʦ ʚʟʘʠʤʥʦ ʦʜʥʦ- ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʠʣʠ 

ʠʟʦʤʦʨʬʠʟʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʩʥʦʚʝ ʠʟʦʤʦʨʬʠʟʤʘ ʣʝʞʘʪ ʜʦʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʤʥʦʞʝʩʪʚʘ. ɽʩʣʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʜʚʫʭ ʤʥʦʞʝʩʪʚ ɸ ʠ ɺ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʨʘʟʣʠʯʥʳʭ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʭʦʪʷ ʙʳ ʧʦ ʦʜʥʦʤʫ ʢʘʢʦʤʫ-ʣʠʙʦ ʟʘʢʦʥʫ ʚʟʘʠʤʥʦʝ ʦʜʥʦ-

ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʦ ʪʘʢʠʝ ʤʥʦʞʝʩʪʚʘ ʥʘʟʳʚʘʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ, ʠʣʠ 

ʠʤʝʶʱʠʤʠ ʦʜʠʥʘʢʦʚʫʶ ʤʦʱʥʦʩʪʴ.  

  ʇʨʝʜʣʦʞʝʥʠʷ ʍ, ʍI. ʄʝʞʜʫ ʣʶʙʳʤʠ ʜʚʫʤʷ ʩʠʩʪʝʤʘʤʠ S1 ʠ S2 ʚʦʟʤʦʞʥʳ 

ʩʦʦʪʥʦʰʝʥʠʷ ʣʠʰʴ ʩʣʝʜʫʶʱʠʭ ʯʝʪʳʨʝʭ ʚʠʜʦʚ:  

  1) S1 ʠ S2 ʚʟʘʠʤʥʦ ʵʢʚʠʚʘʣʝʥʪʥʳ ʠ ʩʠʤʤʝʪʨʠʯʥʳ;  

  2) ʚ S1 ʝʩʪʴ ʧʨʘʚʠʣʴʥʘʷ ʯʘʩʪʴ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʠ ʩʠʤʤʝʪʨʠʯʥʘʷ S2, ʘ ʚ S2 ʝʩʪʴ 

ʧʨʘʚʠʣʴʥʘʷ ʯʘʩʪʴ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʠ ʩʠʤʤʝʪʨʠʯʥʘʷ S1; 

  ɿ) ʚ S1 ʝʩʪʴ ʧʨʘʚʠʣʴʥʘʷ ʯʘʩʪʴ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʥ ʩʠʤʤʝʪʨʠʯʥʘʷ S2 , ʥʦ ʚ S2 ʥʝʪ 

ʧʨʘʚʠʣʴʥʦʡ ʯʘʩʪʠ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʠ ʩʠʤʤʝʪʨʠʯʥʦʡ S1;  

  4) ʚ S2 ʝʩʪʴ ʧʨʘʚʠʣʴʥʘʷ ʯʘʩʪʴ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʠ ʩʠʤʤʝʪʨʠʯʥʘʷ S1 . ʥʦ ʚ S1 ʥʝʪ 

ʧʨʘʚʠʣʴʥʦʡ ʯʘʩʪʠ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʠ ʩʠʤʤʝʪʨʠʯʥʦʡ S2.  

  ʉʦʦʪʥʦʰʝʥʠʝ 5) ʪʘʢʦʝ, ʯʪʦ ʚ S1 ʥʝʪ ʧʨʘʚʠʣʴʥʦʡ ʯʘʩʪʠ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʠ 

ʩʠʤʤʝʪʨʠʯʥʦʡ S2, ʠ ʚ S2 ʥʝʪ ʧʨʘʚʠʣʴʥʦʡ ʯʘʩʪʠ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʠ ʩʠʤʤʝʪʨʠʯʥʦʡ S1 

ð ʪʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ.  

  ʇʨʝʜʣʦʞʝʥʠʷ ʍ, ʍI ʜʦʢʘʟʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʢʩʠʦʤʳ ʚʳʙʦʨʘ ʎʝʨʤʝʣʦ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚʘʞʥʦ ʫʯʝʩʪʴ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ʂʘʥʪʦʨʘðɹʝʨʥʰʪʝʡʥʘ: çɽʩʣʠ ʢʘʞʜʦʝ ʠʟ ʜʚʫʭ 

ʤʥʦʞʝʩʪʚ ʵʢʚʠʚʘʣʝʥʪʥʦ ʯʘʩʪʠ ʜʨʫʛʦʛʦ, ʪʦ ʜʘʥʥʳʝ ʤʥʦʞʝʩʪʚʘ ʵʢʚʠʚʘʣʝʥʪʥʳ ð ʩʣʫʯʘʡ 2) 

ʩʚʦʜʠʪʩʷ ʢ ʩʣʫʯʘʶ 1). ʆʪʩʶʜʘ ʉʨʘʟʫ ʩʣʝʜʫʝʪ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʚʘʨʠʘʥʪʦʚ 1), 3), 4), ʘ ʪʝʤ 

ʩʘʤʳʤ ʠ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʦʦʪʥʦʰʝʥʠʡ ʪ1=ʪ2, ʪ1>ʪ2, ʪ1<ʪ2, ʛʜʝ  ʪ1=ʪ2, ʪ1 , ʪ2 ð 

ʤʦʱʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ S1 ʠ S2 . ʆʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʫ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ, ʩ ʢʘʢʦʡ ʠʜʝʷ 

ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʚʝʪʩʪʚʠʡ ð ʠʟʦ-, ʛʦʤʦ-, ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ ð ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʫʝʪ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʥʘʰʝʛʦ ʚʘʨʠʘʥʪʘ ʆʊʉ.  

  ʇʦ ʠʟʣʦʞʝʥʥʳʤ ʚʳʰʝ ʧʨʠʯʠʥʘʤ ʧʨʝʜʣʦʞʝʥʠʷ ʍ ʠ ʍI ʤʳ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʘʢ 

ʟʘʢʦʥʳ, ʠʤʝʥʥʦ ʢʘʢ ʟʘʢʦʥ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʩʠʤʤʝʪʨʠʠ . ɸ ʪʝʧʝʨʴ 

ʨʘʩʩʤʦʪʨʠʤ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʜʝʣʴʥʦ ʧʨʠʤʝʨʳ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʟʘʢʦʥʦʚ. ʉʥʘʯʘʣʘ ʦ 

ʟʘʢʦʥʝ ʩʦʦʪʚʝʪʩʪʚʠʷ.  

  ɺ ʆʊʉ ʝʛʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʠʩʪʝʤʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ; ʚʩʝ ʦʥʠ ʦʙʥʘʨʫʞʠʚʘʶʪ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʰʘʙʣʦʥ ð ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʦʪ ʩʠʩʪʝʤʳ ʢ ʩʠʩʪʝʤʝ ʧʘʨʘʤʝʪʨʳ (ʦʩʥʦʚʘʥʠʷ ð

ɸi, ʤʥʦʞʝʩʪʚʘ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚð , ʦʪʥʦʰʝʥʠʷ ð Ri , ʦʧʝʨʘʮʠʠ ð ʆi , ʟʘʢʦʥʳ 

ʢʦʤʧʦʟʠʮʠʠ ð Zi ).  

  ɺ ʤʘʪʝʤʘʪʠʢʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʘʨʘʣʣʝʣʠʟʤʦʚ ʤʝʞʜʫ ʥʝʢʦʪʦʨʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʪʝʦʨʠʷʤʠ ʦʙʱʝʠʟʚʝʩʪʥʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʛʣʫʙʦʢʠʡ ʧʘʨʘʣʣʝʣʠʟʤ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʤʝʞʜʫ 

ʪʝʦʨʠʝʡ ʛʨʫʧʧ ʠ ʪʝʦʨʠʝʡ ʢʦʣʝʮ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʢʘʟʘʣʦʩʴ 

çʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʨʫʧʧʳ ʠ ʢʦʣʴʮʘ ʦʪʜʝʣʴʥʦ, ʘ ʩʪʨʦʠʪʴ ʝʜʠʥʫʶ ʪʝʦʨʠʶ, 

ʠʟ ʢʦʪʦʨʦʡ ʨʝʟʫʣʴʪʘʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʘʤ ʠ ʢʦʣʴʮʘʤ, ʚʳʪʝʢʘʣʠ ʙʳ ʚ ʢʘʯʩʪʚʝ ʧʨʦʩʪʳʭ 
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. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʨʘʟʣʠʯʥʳʝ çʫʥʠʚʝʨʩʘʣʴʥʳʝ ʘʣʛʝʙʨʳè.  

ɺ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ. ʂʨʠʩʪʘʣʣʦʛʨʘʬʘʤ ʤʳ ʦʙʷʟʘʥʳ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʩʣʦʚʘ 
 

çʠʟʦʤʦʨʬʠʟʤè ð ʨʘʚʥʦʬʦʨʤʝʥʥʦʩʪʴ. ʆʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʟʦʤʦʨʬʠʟʤ ʢʨʠʩʪʘʣʣʦʚ 

ʚʧʝʨʚʳʝ ʦʪʢʨʳʪ ʚ 1819ð1821 ʛʛ. ʥʘ ʨʷʜʝ ʩʦʣʝʡ ʬʦʩʬʦʨʥʦʡ ʠ ʤʳʰʴʷʢʦʚʦʡ ʢʠʩʣʦʪ  ʕ. 

ʄʠʪʯʝʨʣʠʭʦʤ. ʆʜʥʘʢʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʚ ʵʪʠ ʛʦʜʳ ʕ. ʄʠʪʯʝʨʣʠʭ ʜʘʣ ʣʠʰʴ 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʟʦʤʦʨʬʠʟʤʘ ʢʨʠʩʪʘʣʣʦʚ. ɺ ʩʪʘʪʴʝ, 

ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʚʷʱʝʥʥʦʡ ʠʩʪʦʨʠʠ ʠʟʫʯʝʥʠʷ ʠʟʦʤʦʨʬʠʟʤʘ ʢʨʠʩʪʘʣʣʦʚ, ʀ. ʀ. 

ʐʘʬʨʘʥʦʚʩʢʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʄʦʥʥʵ, ʈʦʤʝ ʜʝ ʃʠʣʴ, ʃʝʙʣʘʥ, ɹʝʨʪʦʣʣʝ, 

ɻʘʶʠ ʝʱʝ ʜʦ ʄʠʪʯʝʨʣʠʭʘ ʟʥʘʣʠ ʦʙ ʠʟʦʤʦʨʬʠʟʤʝ ʢʨʠʩʪʘʣʣʦʚ ʠ ʩʪʘʨʘʣʠʩʴ ʪʘʢ ʠʣʠ ʠʥʘʯʝ 

ʦʙʲʷʩʥʠʪʴ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 
93
. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʦʤʦʨʬʠʟʤʫ 

ʢʨʠʩʪʘʣʣʦʚ 

ʧʦʩʚʷʱʝʥʘ ʦʛʨʦʤʥʘʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʣʠʪʝʨʘʪʫʨʘ. ʅʝʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʝʡ 

ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ ʥʘʡʪʠ ʚ ʪʦʡ ʞʝ ʩʪʘʪʴʝ ʀ. ʀ. ʐʘʥʬʨʘʥʦʚʩʢʦʛʦ.  

  ɺ ʬʠʟʠʢʝ, ʭʠʤʠʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʪʤʝʪʠʤ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʘʨʘʣʣʝʣʠʟʤ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʚʝʨʪʠʢʘʣʷʤ, ʛʦʨʠʟʦʥʪʘʣʷʤ ʠ 

ʜʠʘʛʦʥʘʣʷʤ ʪʘʙʣʠʮʳ ɼ. ʀ. ʄʝʥʜʝʣʝʝʚʘ. ʆʥ ʧʨʷʤʦ ʚʳʨʘʞʝʥ ʟʘʢʦʥʦʤ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʦʡʩʪʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʦʪ ʚʝʣʠʯʠʥʳ ʟʘʨʷʜʦʚ ʘʪʦʤʥʳʭ ʷʜʝʨ. 

ʀʥʪʝʨʝʩʥʳʡ ʨʘʟʙʦʨ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʤʦʞʥʦ ʥʘʡʪʠ ʥʝʜʘʚʥʦ ʚʳʰʝʜʰʝʡ ʢʥʠʛʝ ɼ. ʅ. 

ʊʨʠʬʦʥʦʚʘ 
94

 ʜʨʫʛʦʝ ʷʨʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʟʘʢʦʥʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ð ʵʪʦ ʚʟʘʠʤʥʳʡ ʧʘʨʘʣʣʝʣʠʟʤ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘ ʤʦʣʝʢʫʣ ʨʘʟʣʠʯʥʳʭ ʛʦʤʦʣʦʛʠʯʝʩʢʠʭ ʨʷʜʦʚ. ʅʘʧʨʠʤʝʨ, ʫ 

ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʘʛʨʝʛʘʪʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʦ ʭʦʜʫ ʨʷʜʘ ʠʟʤʝʥʷʶʪʩʷ ʦʪ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʜʦ 

ʪʚʝʨʜʦʛʦ.  

  ɺ ʙʠʦʣʦʛʠʠ ʥʘʣʠʯʠʝ ʧʘʨʘʣʣʝʣʠʟʤʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʬʘʢʪʘʤʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʯʘʩʪʝʡ ʚ ʦʥʪʦ- ʠ  

ʬʠʣʦʛʝʥʝʟʝ 
95
. ʅʝʢʦʪʦʨʘʷ ʠʭ ʯʘʩʪʴ ʦʭʚʘʪʳʚʘʝʪʩʷ ʟʘʢʦʥʘʤʠ ʛʦʤʦʣʦʛʠʯʝʩʢʠʭ ʨʷʜʦʚ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʅ. ʀ. ɺʘʚʠʣʦʚʘ 
96

 ʠ ʪʢʘʥʝʚʦʛʦ ʧʘʨʘʣʣʝʣʠʟʤʘ ɸ. ɸ. 

ɿʘʚʘʨʟʠʥʘ
97 
. ʃʶʙʦʧʳʪʥʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʟʘʢʦʥʳ ʅ. ʀ. ɺʘʚʠʣʦʚʘ 

ʠ ɸ. ɸ. ɿʘʚʘʨʟʠʥʘ ʚʳʚʦʜʷʪʩʷ ʢʨʘʡʥʝ ʧʨʦʩʪʦ ʩ ʪʝʤ, ʤʦʞʝʪ ʙʳʪʴ, ʧʦʨʘʟʠʪʝʣʴʥʳʤ ʜʣʷ 

ʙʠʦʣʦʛʦʚ ʟʘʢʣʶʯʝʥʠʝʤ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʦʣʞʥʳ ʥʘʙʣʶʜʘʪʴʩʷ ʫ 

ʣʶʙʳʭ ʦʙʲʝʢʪʦʚ ð ʞʠʚʳʭ ʠ ʥʝʞʠʚʳʭ 
98

. 

  ʇʦʞʘʣʫʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʠʦʣʦʛʘʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʩʭʦʜʩʪʚʦ ʦʨʛʘʥʠʟʤʦʚ (ʠ 

ʠʭ çʯʘʩʪʝʡè) ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʚʩʣʝʜʩʪʚʠʝ ʨʦʜʩʪʚʘ, ʥʦ ʠ ʥʝʨʦʜʩʪʚʘ; ʥʘʦʙʦʨʦʪ ð ʠʭ 

ʥʝʩʭʦʜʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʦʜʩʪʚʘ, ʥʦ ʠ ʨʦʜʩʪʚʘ. ɼʦʙʘʚʣʝʥʠʝ ʢ 

ʨʦʜʩʪʚʫ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʘʢʞʝ  ʥʝ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʚʩʝʭ ʩʣʫʯʘʝʚ 

ʩʭʦʜʩʪʚʘ, ʪʘʢ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʠ 

ʠʭ ʯʘʩʪʝʡ ʢʘʢ ʩʠʩʪʝʤʥʳʭ ʦʙʝ̡ʢʪʦʚ. ʈʷʜ ʧʨʠʤʝʨʦʚ ʛʣʫʙʦʢʦʛʦ ʩʭʦʜʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ 

ʠʤʝʥʥʦ ʩʠʩʪʝʤʥʦʡ ʧʨʠʨʦʜʦʡ ʦʙʲʝʢʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʠʩʪʴʝʚ, ʚʝʥʯʠʢʦʚ ʮʚʝʪʢʦʚ ʨʘʩʪʝʥʠʡ ʠ 

ʤʦʣʝʢʫʣ (ʚ ʦʪʥʦʰʝʥʠʠ ʠʟʦʤʝʨʠʠ, ʩʠʤʤʝʪʨʠʠ, ʠʭ ʢʣʘʩʩʦʚ, ʨʘʟʣʠʯʥʳʭ ʫʨʘʚʥʝʥʠʡ), ʤʦʞʥʦ 

ʥʘʡʪʠ ʚ ʦʜʥʦʡ ʠʟ ʥʘʰʠʭ ʨʘʙʦʪ
99

 . ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʩʦʙʦʛʦ ʪʠʧʘ ʩʭʦʜʩʪʚʘ ð 
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ʩʠʩʪʝʤʥʦʛʦ, ʙʠʦʣʦʛʠ, ʢʦʥʩʪʘʪʠʨʫʷ ʩʭʦʜʥʦʝ, ʚʳʚʦʜʠʣʠ ʧʦʩʣʝʜʥʝʝ ʣʠʙʦ ʪʦʣʴʢʦ ʠʟ ʨʦʜʩʪʚʘ, 

ʣʠʙʦ ʪʦʣʴʢʦ ʠʟ ʦʜʠʥʘʢʦʚʦʩʪʠ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʣʠʙʦ ʠʟ ʪʦʛʦ ʠ ʠʟ ʜʨʫʛʦʛʦ, ʩʪʨʦʷ ʥʘ 

ʵʪʦʡ, ʚ ʩʫʱʥʦʩʪʠ ʰʘʪʢʦʡ, ʦʩʥʦʚʝ ʪʝ ʠʣʠ ʠʥʳʝ çʜʨʝʚʘ ʞʠʟʥʠè. ɺ ʩʚʦʝ ʚʨʝʤʷ ʘʥʛʣʠʡʩʢʠʡ 

ʬʠʣʦʩʦʬ ɼʘʚʠʜ ʖʤ ʩʢʘʟʘʣ: çʇʦʩʣʝ ʵʪʦʛʦ ð ʥʝ ʟʥʘʯʠʪ ʧʦ ʧʨʠʯʠʥʝ ʵʪʦʛʦè. ʇʦ ʘʥʘʣʦʛʠʠ ʩ 

ʵʪʠʤ ʘʬʦʨʠʟʤʦʤ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʦʚʳʡ ʘʬʦʨʠʟʤ: çʉʭʦʜʥʦ ð ʥʝ ʟʥʘʯʠʪ ʧʦ 

ʧʨʠʯʠʥʝ ʨʦʜʩʪʚʘ ʠʣʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʣʠ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ ʠ 

ʜʨʫʛʦʛʦè. ʆʙʥʘʨʫʞʝʥʠʝ ʙʦʣʝʝ ʩʣʦʞʥʦʡ, ʯʝʤ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ, ʧʨʠʨʦʜʳ ʩʭʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ, 

ʭʦʪʷ ʠ ʦʪʯʘʩʪʠ, ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʠ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʪʠʢʝ, 

ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʤʥʦʛʠʭ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʚʦʜʦʚ ʦ ʤʦʥʦ- ʠ ʧʦʣʠʬʠʣʠʠ 

ʮʝʣʦʛʦ ʨʷʜʘ ʪʘʢʩʦʥʦʚ, ʦ ʯʝʤ ʚʝʩʴʤʘ ʧʦʜʨʦʙʥʦ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʫʞʝ ʧʨʦʮʠʪʠʨʦʚʘʥʥʳʤ 

ʟʘʤʝʯʘʪʝʣʴʥʳʤ ʩʪʘʪʴʷʤ ɸ. ɸ. ʃʶʙʠʱʝʚʘ ʠ ʉ. ɺ. ʄʝʡʝʥʘ.    

 ɺ ʠʩʪʦʨʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʠʟʤʝ. ʇʦʚʪʦʨʷʶʱʝʝʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦʝ, ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʦʪʦʙʨʘʞʝʥʦ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʠʟʤʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʯʝʨʝʟ ʝʛʦ 

ʫʟʣʦʚʳʝ, ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ð ʢʘʪʝʛʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʦʜʥʠʭ ʠʟ ʥʠʭ ð çʦʙʱʝʩʪʚʝʥʥʦʝ 

ʙʳʪʠʝè, çʦʙʱʝʩʪʚʝʥʥʦʝ ʩʦʟʥʘʥʠʝè,è ʧʨʦʠʟʚʦʜʩʪʚʘè, çʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷè, 

çʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʩʠʣʳè, çʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘè, çʥʘʨʦʜʦʥʘʩʝʣʝʥʠʝè, çʦʙʱʝʩʪʚʝʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷè ʠ ʪ. ʜ. ð ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʧʦʚʪʦʨʷʶʱʝʝʩʷ ʜʣʷ 

ʚʩʝʭ ʩʪʫʧʝʥʝʡ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʘ ʚ ʜʨʫʛʠʭ ð çʧʝʨʚʦʙʳʪʥʦʦʙʱʠʥʥʳʡ 

ʩʪʨʦʡè, çʬʝʦʜʘʣʠʟʤè, çʢʘʧʠʪʘʣʠʟʤè, çʢʦʤʤʫʥʠʟʤè, çʢʣʘʩʩè, çʛʦʩʫʜʘʨʩʪʚʦè, çʧʨʘʚʦè, 

çʥʘʮʠʷè ʠ ʪ. ʜ. ð ʟʘʬʠʢʩʠʨʦʚʘʥʦ (ʪʘʢʞʝ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ) ʧʦʚʪʦʨʷʶʱʝʝʩʷ ʣʠʰʴ ʜʣʷ ʨʷʜʘ 

ʩʪʫʧʝʥʝʡ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʠʡ ʚ 

ʦʙʱʝʩʪʚʝ ʝʱʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʠʟʤʝ ʯʝʨʝʟ ʟʘʢʦʥʳ, ʦʪʨʘʞʘʶʱʠʝ 

ʫʞʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʨʷʜʘ ʩʫʱʥʦʩʪʝʡ, ʘ ʪʝʤ ʩʘʤʳʤ ʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʨʷʜʘ ʢʘʪʝʛʦʨʠʡ. ʀ ʚ ʵʪʦʡ ʩʚʷʟʠ, ʢʦʥʝʯʥʦ, ʤʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʷʟʘʥʳ 

ʥʘʟʚʘʪʴ ʟʘʢʦʥ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʭʘʨʘʢʪʝʨʫ ʠ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʫʝʤʳʡ ʧʨʝʜʣʦʞʝʥʠʝʤ ʍ ʧʘʨʘʣʣʝʣʠʟʤ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʠʟʚʝʩʪʥʳʤʠ ʚ ʥʘʫʢʝ ʨʝʘʣʴʥʳʤʠ ð ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠ (ʠʣʠ) ʠʜʝʘʣʴʥʳʤʠ ð 

ʩʠʩʪʝʤʘʤʠ, ʠʙʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ.  

 ʏʪʦ ʢʘʩʘʝʪʩʷ ʬʘʢʪʦʚ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ ʠʩʪʠʥʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʍI, ʪʦ ʟʜʝʩʴ ʤʳ ʠʭ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʙʫʜʝʤ, ʧʦʪʦʤʫ ʯʪʦ ʠʤ ʧʦʩʚʷʱʝʥʳ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʛʣʘʚʳ ʵʪʦʡ ʢʥʠʛʠ. 

ʆʪʤʝʪʠʤ ʣʠʰʴ, ʯʪʦ ʧʨʦʩʪʳʤʠ ʠ ʧʝʨʚʝʡʰʠʤʠ ʩʣʝʜʩʪʚʠʷʤʠ ʧʨʝʜʣʦʞʝʥʠʷ ʍI ʙʫʜʫʪ: 1) 

ʢʘʪʝʛʦʨʠʘʣʴʥʘʷ ʧʨʠʨʦʜʘ ʩʠʤʤʝʪʨʠʠ, 2) ʪʨʝʙʦʚʘʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʩʝʦʙʱʠʭ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ð ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʜʚʠʞʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ ð

ʠʥʚʘʨʠʘʥʪʦʚ, ʚʩʝʦʙʱʠʭ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ, 3) ʥʝʫʥʠʯʪʦʞʠʤʦʩʪʴ 

ʩʠʤʤʝʪʨʠʠ. ʀʜʝʠ 2) ʠ 3) ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʚ 1966 ʛ., ʆ. ʌ. 

ʆʚʯʠʥʥʠʢʦʚ
100
. ʀʜʝʷ ʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʢʦʥʘʭ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʣʠʰʴ ʢ ʞʠʚʦʡ 

ʧʨʠʨʦʜʝ ʯʝʪʳʨʴʤʷ ʛʦʜʘʤʠ ʨʘʥʴʰʝ, ʚ 1962 ʛ., ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʠ ʥʘʤʠ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʯʘʩʪʠʯʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 
101 

.
 
 

  ɿʘʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ 1964, 1966, 1968 ʛʛ. ʧʦʣʥʦʝ ʠʣʠ ʯʘʩʪʠʯʥʦʝ ʩʦʭʨʘʥʝʥʠʝ 

ʩʠʤʤʝʪʨʠʠ ʥʘ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ, ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʘʭ ʢʦʨʨʝʢʪʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʧʨʦʬʝʩʩʦʨ ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʠʡ 
102
. ʇʦʩʣʝ 1966 ʛ. 
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ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ, ʩʠʤʤʝʪʨʠʠ, ʠʟʦ-, ʛʦʤʦ- ʠ 
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.   

 ʇʨʦʜʦʣʞʘʷ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʳ ʫʢʘʞʝʤ ʟʜʝʩʴ ʣʠʰʴ ʥʘ 

ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ ʍ, ʍI. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʜʘʣʝʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ 

ʦʪʚʝʪ ʥʘ ʦʩʥʦʚʥʦʡ ʚʦʧʨʦʩ ʬʠʣʦʩʦʬʠʠ ð ʚʦʧʨʦʩ ʦʙ ʦʪʥʦʰʝʥʠʠ ʤʳʰʣʝʥʠʷ ʢ ʙʳʪʠʶ. ɺ 

ʩʘʤʦʤ ʜʝʣʝ, ʦʙʘ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʳʰʣʝʥʠʶ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʳʪʠʶ 

ʨʝʰʠʪʝʣʴʥʦ ʪʨʝʙʫʶʪ ʯʝʪʳʨʝʭ ʠʣʠ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʚʠʜʦʚ 

ʠʟʦʤʦʨʬʠʯʝʩʢʠʭ ʩʦʦʪʚʝʪʩʪʚʠʡ ʠ ʩʠʤʤʝʪʨʠʡ ð ʚʥʫʪʨʠ ʤʳʰʣʝʥʠʷ ʠ ʚʥʫʪʨʠ ʙʳʪʠʷ, ʘ ʪʘʢʞʝ 

ʤʝʞʜʫ ʤʳʰʣʝʥʠʝʤ ʠ ʙʳʪʠʝʤ. ʉʣʫʯʘʡ, ʢʦʛʜʘ ʙʳ ʤʳʰʣʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʠ ʥʝ ʙʳʣʦ ʩʠʤʤʝʪʨʠʯʥʦ ʙʳʪʠʶ, ʘ ʙʳʪʠʝ ð ʤʳʰʣʝʥʠʶ, ʪʘʢʦʡ ʩʣʫʯʘʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʝʜʣʦʞʝʥʠʡ ʍ, ʍI ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʦʚʘʥʠʷ ʦʙʦʠʭ 

ʧʨʝʜʣʦʞʝʥʠʡ, ʙʫʜʫʯʠ ʦʮʝʥʝʥʳ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʫʶ 

ʪʝʦʨʠʶ ʧʦʟʥʘʥʠʷ. ʏʪʦ ʵʪʦ ʟʘ ʩʠʤʤʝʪʨʠʷ ʠ ʢʘʢʦʚʳ ʚʦʟʤʦʞʥʳʝ ʟʜʝʩʴ ʢʦʥʢʨʝʪʥʳʝ ʩʣʫʯʘʠ 

ʩʦʦʪʚʝʪʩʪʚʠʡ, ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʚʳʷʩʥʠʪʴ. ʅʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʜʦʙʠʪʴʩʷ 

ʥʝʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʚ ʵʪʠʭ ʦʪʥʦʰʝʥʠʷʭ, ʨʘʟʚʠʚʘʷ ʠʜʝʶ ʦʙ ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʦʤ 

ʭʘʨʘʢʪʝʨʝ ʧʘʨʥʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʢʘʪʝʛʦʨʠʡ, ʧʦʥʷʪʠʡ, ʟʘʢʦʥʦʚ ʠ ʧʦʢʘʟʘʚ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʦʚʳʭ ʧʘʨʥʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʢʘʪʝʛʦʨʠʡ.  

 

Ä 6. ʉʀʉʊɽʄɸ ʀ ʍɸʆʉ, ʇʆʃʀʄʆʈʬʀɿʄ ʀ ʀɿʆʄʆʈʌʀɿʄ, 

ʉʀʄʄɽʊʈʀʗ ʀ ɸʉʀʄʄɽʊʈʀʗ ð ʂɸʊɽɻʆʈʀʀ ʆʊʉ 

 

  ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʟʘʛʣʘʚʠʠ ʵʪʦʛʦ ʧʘʨʘʛʨʘʬʘ ʧʦʥʷʪʠʷ ʦʙʱʝʩʠʩʪʝʤʥʳ, ʪʘʢ ʢʘʢ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʠʩʪʝʤʳ ʣʶʙʦʛʦ ʨʦʜʘ; ʬʫʥʜʘʤʝʥʪʘʣʴʥʳ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʭ 

ʦʩʦʙʦ ʚʘʞʥʦʡ ʨʦʣʴʶ ʚ ʆʊʉ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠ ʪʝʤ, ʯʪʦ ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʙʫʢʚʘʣʴʥʦ 

ʠʪʦʛʦʤ ʠʩʪʦʨʠʠ ʧʦʟʥʘʥʠʷ ʤʠʨʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʦʨʦʥʳ; ʜʚʦʡʩʪʚʝʥʥʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, 

ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʨʘʞʘʶʪ ð ʢʘʞʜʦʝ ʧʦ-ʩʚʦʝʤʫ ð ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʤʠʨʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʳʧʦʣʥʷʶʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʠʛʨʘʷ ʨʦʣʴ 

ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʧʦʟʥʘʥʠʷ; ʩʣʦʞʥʳ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ, ʪʘʢ ʢʘʢ ʢʘʞʜʦʝ ʠʟ ʥʠʭ 

ʨʘʩʢʨʳʚʘʝʪʩʷ ʩ  ʧʦʤʦʱʴʶ ʮʝʣʦʡ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ. ɺʩʝ ʩʢʘʟʘʥʥʦʝ ʟʘʩʪʘʚʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʰʝʩʪʴ ʧʘʨʥʳʭ ʧʦʥʷʪʠʡ ʢʘʢ ʢʘʪʝʛʦʨʠʠ ʆʊʉ. ʆʜʥʘʢʦ ʆʊʉ (ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ) ð ʪʝʦʨʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʩʦʟʜʘʚʘʝʤʘʷ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʠʩʪʝʤ ʣʶʙʦʛʦ ʨʦʜʘ. ʇʦʵʪʦʤʫ ʠ ʝʝ ʢʘʪʝʛʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʘʥʦʚʷʪʩʷ ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ ʦʙʱʝʥʘʫʯʥʳʤʠ ʧʦʥʷʪʠʷʤʠ. ɸ ʪʝʧʝʨʴ ʦ ʩʘʤʠʭ ʢʘʪʝʛʦʨʠʷʭ.  

  ʉʠʩʪʝʤʘ ʠ ʭʘʦʩ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʠʶ V, ʣʶʙʦʡ ʦʙʲʝʢʪ k ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʧ 

ʩʠʩʪʝʤʘʤ Si, (i=1, 2,3, ..., ʧ). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʝʜʣʦʞʝʥʠʝ V ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʣʶʙʦʡ 

ʦʙʲʝʢʪ k  ð ʧʦʣʠʩʠʩʪʝʤʥʳʡ, ʠ, ʩʪʘʣʦ ʙʳʪʴ, ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʥʦʩʪʴ ð 

ʚʩʝʦʙʱʝʝ ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʠ. ʆʜʥʘʢʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʘʪʝʛʦʨʠʠ çʩʠʩʪʝʤʘè 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʝʥʠʷ ʝʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʢʘʪʝʛʦʨʠʝʡ. ʇʦʩʣʝʜʥʝʝ 

ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʣʦʛʠʯʝʩʢʠ ʧʦʥʷʪʠʝ ʩʠʩʪʝʤʳ ʫʞʝ çʚʥʫʪʨʠ ʩʝʙʷè ʩʦʜʝʨʞʠʪ ʫʢʘʟʘʥʠʝ ʥʘ 

ʥʝʩʠʩʪʝʤʫ ʠ ʥʘʦʙʦʨʦʪ: ʢʦʤʧʦʟʠʮʠʠ ʩʠʩʪʝʤ Sj ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ m ʩʠʩʪʝʤʘʤ Si, ( i = 

1, 2, 3,..., m;   i Í j ) ʩ ʠʥʳʤʠ, ʯʝʤ ʫ Sj , ʦʩʥʦʚʘʥʠʷʤʠ ɸi , ʦʪʥʦʰʝʥʠʷʤʠ Ri  , ʟʘʢʦʥʘʤʠ 

ʢʦʤʧʦʟʠʮʠʠ Zi , ʩʫʪʴ ʥʝʩʠʩʪʝʤʥʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʢʘʢ ʩʠʩʪʝʤʥʳʭ 
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 ʅ. ʌ. ʆʚʯʠʥʥʠʢʦʚ. ʂʘʪʝʛʦʨʠʷ ʩʪʨʫʢʪʫʨʳ ʚ ʥʘʫʢʘʭ ʦ ʧʨʠʨʦʜʝ. ð çʉʪʨʫʢʪʫʨʘ ʠ ʬʦʨʤʳ ʤʘʪʝʨʠʠè. ʄ., 1967; 

ʝʛʦ ʞʝ. ʉʪʨʫʢʪʫʨʘ ʠ ʩʠʤʤʝʪʨʠʷ. ð çʉʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 1969è. ʄ., 1969; ɺ. ʉ. ɻʦʪʪ, ɸ. ʌ. 

ʇʝʨʝʪʫʨʠʥ. ʉʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ ʢʘʢ ʢʘʪʝʛʦʨʠʠ ʧʦʟʥʘʥʠʷ. ð çʉʠʤʤʝʪʨʠʷ, ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘè:  

ɸ. ɼ. ʋʨʩʫʣ. ʊʝʦʨʝʪʠʢʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʮʠʧʘ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ. ð çʉʠʤʤʝʪʨʠʷ, 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘè;  ʝʛʦ ʞʝ. ʇʨʠʨʦʜʘ ʠʥʬʦʨʤʘʮʠʠ. ʄ., 1968; ʝʛʦ ʞʝ. ʀʥʬʦʨʤʘʮʠʷ. ʄ., 1971; ɺ. ʉ. 

ʊʶʭʪʠʥ. ʆʪʨʘʞʝʥʠʝ, ʩʠʩʪʝʤʳ, ʢʠʙʝʨʥʝʪʠʢʘ. ʄ., 1972; ʉ. ɺ. ʀʣʣʘʨʶʯʦʚ. ɻʥʦʩʝʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

ʧʨʠʥʮʠʧʘ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ. ð çɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠè, 1968, ˉ 12, ʩʪʨ. 89ð95; ʖ. ɸ. ʋʨʤʘʥʮʝʚ. ʇʦʣʠ- ʠ 

ʠʟʦʤʦʨʬʠʟʤ ʚ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ. ð çɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠè, 1968, ˉ 12, ʩʪʨ. 77ð88; ʈ. ʉ. 

ʂʘʨʧʠʥʩʢʘʷ. ʌʠʣʦʩʦʬʩʢʠʝ ʧʨʦʙʣʝʤʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ. ʄ., 1971. 
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ʠʣʠ ʥʝʩʠʩʪʝʤʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ, ʦʥʦ ʠʤʝʝʪ ʩʤʳʩʣ ʣʠʰʴ ʧʨʠ ʟʘʜʘʥʥʳʭ ɸ, R, Z. ʆʪʩʶʜʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʩʠʩʪʝʤʥʦʩʪʴ ð ʩʚʦʡʩʪʚʦ ʥʝ ʤʝʥʝʝ ʦʙʱʝʝ, ʯʝʤ ʩʠʩʪʝʤʥʦʩʪʴ. ʀ ʦʩʦʟʥʘʥʠʝ 

ʥʝʩʠʩʪʝʤʥʦʩʪʠ ʩ ʪʘʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʝʝ ʚ 

ʚʠʜʝ ʥʦʚʦʡ ʢʘʪʝʛʦʨʠʠ ʆʊʉ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʪʨʠ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʭ ʩʣʦʚʘ-ʩʠʥʦʥʠʤʘ ʜʣʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ, ʠʤʝʥʥʦ ð ʭ§ʦʩ (ɢŬɞů), 

ʪ§ʨʘʛʤʘ (ŰŬɟŬɔɛŬ), ʘʪʘʢʩ¼ʷ (ŬŰŬŮɑŬ). ʂʘʞʜʦʝ ʠʟ ʥʠʭ ʦʙʦʟʥʘʯʘʝʪ çʙʝʩʧʦʨʷʜʦʢè, 

çʧʫʪʘʥʠʮʫè, çʤʝʰʘʥʠʥʫè, çʥʝʨʘʟʙʝʨʠʭʫè. ʇʨʘʚʜʘ, ʩʣʦʚʦ çʘʪʘʢʩʠʷè ʦʙʦʟʥʘʯʘʝʪ ʤʝʰʘʥʠʥʫ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ð ʩʠʩʪʝʤʥʳʝ ʢʘʪʝʛʦʨʠʠ.  

  ɺ ʠʪʦʛʝ ʠʤʝʝʤ: ʩʠʩʪʝʤʘ ð ʩʚʦʡʩʪʚʦ ʚʩʝʦʙʱʝʝ. ɺʤʝʩʪʝ ʩ ʜʦʧʦʣʥʷʶʱʠʤ ʝʝ 

ʧʦʥʷʪʠʝʤ ʭʘʦʩ ʦʥʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʧʘʨʳ ʢʘʪʝʛʦʨʠʡ ʆʊʉ çʩʠʩʪʝʤʘ ð ʭʘʦʩè. ʇʨʠ ʵʪʦʤ 

ʦʥʪʦʣʦʛʠʯʝʩʢʠ ʩʠʩʪʝʤʘ ʠ ʭʘʦʩ ð ʦʙʲʝʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʠ, ʘ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠð 

ʩʠʩʪʝʤʥʳʝ ʢʘʪʝʛʦʨʠʠ.  

  ʇʦʣʠʤʦʨʬʠʟʤ ʠ ʠʟʦʤʦʨʬʠʟʤ. ʂʘʪʝʛʦʨʠʘʣʴʥʘʷ ʧʨʠʨʦʜʘ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʣʦʞʝʥʠʷ VII, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʣʶʙʦʡ ð ʤʘʪʝʨʠʘʣʴʥʳʡ 

ʠ (ʠʣʠ) ʠʜʝʘʣʴʥʳʡðʦʙʲʝʢʪ k ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʧ ʩʠʩʪʝʤʘʤ ʦʙʲʝʢʪʦʚ ʪʦʛʦ ʞʝ ʨʦʜʘ. ɺʩʝ ʞʝ 

ʦʙʲʝʢʪʳ ʜʘʥʥʦʛʦ ð i-ʛʦ ð ʨʦʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʩʪʨʦʝʥʳ ʠʟ ʪʦʡ ʠʣʠ ʠʥʦʡ ʯʘʩʪʠ ʦʜʥʦʛʦ 

ʠ ʪʦʛʦ ʞʝ ʨʦʜʘ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ . ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʣʶʙʦʡ 

ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʣʠʤʦʨʬʠʯʝʩʢʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʚ ʧ 

ʨʘʟʣʠʯʥʳʭ ʩʤʳʩʣʘʭ, ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ, ʢʘʢ ʧ-ʢʨʘʪʥʦ-ʧʦʣʠʤʦʨʬʠʯʥʳʡ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʢʘʪʝʛʦʨʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ ʠʟʦʤʦʨʬʠʟʤʘ, ʪʦ ʦʥʘ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ ʠʟ 

ʧʨʝʜʣʦʞʝʥʠʷ ʍ, ʪʨʝʙʫʶʱʝʛʦ ʯʘʩʪʠʯʥʦʛʦ ʠ (ʠʣʠ) ʧʦʣʥʦʛʦ ʠʟʦʤʦʨʬʠʟʤʘ ʤʝʞʜʫ ʣʶʙʳʤʠ 

ʜʚʫʤʷ ʧʨʦʠʟʚʦʣʴʥʦ ʚʟʷʪʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʠʭ ʦʙʲʝʢʪʘʤʠ.  

  ɺ ʠʪʦʛʝ ʣʶʙʦʡ ʦʙʲʝʢʪ ʦʙʷʟʘʪʝʣʴʥʦ, ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʣʞʝʥ ʙʳʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ ʤʥʦʞʝʩʪʚ, ʩ ʜʨʫʛʦʡ ð ʠʟʦʤʦʨʬʠʯʥʳʤ 

ʨʷʜʫ ʦʙʲʝʢʪʦʚ ʜʨʫʛʠʭ ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ ʤʥʦʞʝʩʪʚ. ʇʨʠ ʵʪʦʤ ʠʟ-ʟʘ ʧʘʨʥʦʩʪʠ, ʚʟʘʠʤʥʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʠ ʧʦʣʠ- ʠ ʠʟʦʤʦʨʬʠʟʤ ʚʟʘʠʤʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ, ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ 

ʪʦʞʜʝʩʪʚʝʥʥʳ ʜʨʫʛ ʜʨʫʛʫ ʛʣʫʙʦʢʦ ʚʥʫʪʨʝʥʥʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʚʩʣʝʜʩʪʚʠʝ ʛʣʫʙʦʢʦʡ 

ʚʥʫʪʨʝʥʥʝʡ ʜʠʭʦʪʦʤʠʯʥʦʩʪʠ, ʘ ʪʦʯʥʝʝ, ʪʨʠʭʦʪʦʤʠʯʥʦʩʪʠ ʩʚʦʝʛʦ ʩʪʨʦʝʥʠʷ. ɺ ʩʘʤʦʤ 

ʜʝʣʝ:  

  ʘ) ʧʦʣʠ- ʠ ʠʟʦʤʦʨʬʠʟʤ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʘʢ ʧʣʶʩ ʦʪ ʤʠʥʫʩʘ, ʠ ʚʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʚʦʝ ʜʨʫʛʦʝ, ʢʘʢ ʙʳ ʚ ʟʘʨʦʜʳʰʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʚʦʝʤ 

ʜʨʫʛʦʤ;  

  ʙ) ʧʦʣʠʤʦʨʬʠʟʤ ʠʟʦʤʦʨʬʠʯʝʥ, ʘ ʠʟʦʤʦʨʬʠʟʤ ʧʦʣʠʤʦʨʬʠʯʝʥ. ʇʝʨʚʦʝ ʠʤʝʝʪ ʤʝʩʪʦ 

ʠʟ-ʟʘ ʧʦʚʪʦʨʷʶʱʝʛʦʩʷ ʦʪ ʩʠʩʪʝʤʳ ʢ ʩʠʩʪʝʤʝ, ʦʪ ʧʦʣʠʤʦʨʬʠʟʤʘ ʢ ʧʦʣʠʤʦʨʬʠʟʤʫ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʪʨʦʷ ʠ ʧʦʨʷʜʢʘ, ʥʘʣʠʯʠʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʩʠʩʪʝʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺʪʦʨʦʝ ð 

ʠʟ- ʟʘ ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʦʨʤ ʠʟʦʤʦʨʬʠʟʤʘ;  

  ʚ) ʧʦʣʠʤʦʨʦʬʠʟʤ ʚʥʫʪʨʝʥʥʝ ʪʨʠʭʦʪʦʤʠʯʝʥ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ð 

ʠʟʦʤʝʨʠʡʥʦʡ ʠ ʥʝʠʟʦʤʝʨʠʡʥʦʡ ð ʠ ʦʜʥʦʡ ʧʝʨʝʭʦʜʥʦʡ ð ʠʟʦʤʝʨʠʡʥʦ-ʥʝʠʟʦʤʝʨʠʡʥʦʡ ð 

ʬʦʨʤ (ʧʨʝʜʣʦʞʝʥʠʷ VIII, Iʍ). ʀʟʦʤʦʨʬʠʟʤ, ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʠʶ ʍ, ʪʘʢʞʝ 

ʪʨʠʭʦʪʦʤʠʯʝʥ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ð ʧʦʣʥʦʡ ʠ ʥʝʧʦʣʥʦʡ ð ʠ ʦʜʥʦʡ ʧʝʨʝʭʦʜʥʦʡ 

ʬʦʨʤʳ. ʇʨʠʯʝʤ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʧʨʝʜʣʦʞʝʥʠʷ ʍ ʧʦʣʥʦʤʫ ʠʟʦʤʦʨʬʠʟʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1-ʡ, 

ʥʝʧʦʣʥʦʤʫ ð ɿ-ʡ ʠ 4-ʡ, ʧʝʨʝʭʦʜʥʦʤʫ ð 2-ʡ ʩʣʫʯʘʠ, ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʧʨʠʭʦʜʠʤ ʢ 

ʝʜʠʥʩʪʚʫ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠ ʢ ʤʥʦʛʦʦʙʨʘʟʠʶ ʝʜʠʥʦʛʦ, ʥʦ ʩ ʥʦʚʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʦʥʢʨʝʪʠʟʘʮʠʝʡ ʵʪʠʭ ʧʦʣʦʞʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʥʦʚʳʭ ʩʠʩʪʝʤʥʳʭ ʢʘʪʝʛʦʨʠʡ.  

  ɺ ʠʪʦʛʝ ʠʤʝʝʤ: ʧʦʣʠʤʦʨʬʠʟʤ ð ʩʚʦʡʩʪʚʦ ʦʙʱʝʩʠʩʪʝʤʥʦʝ. ɺʤʝʩʪʝ ʩ 

ʜʦʧʦʣʥʷʶʱʠʤ ʝʛʦ ʧʦʥʷʪʠʝʤ çʠʟʦʤʦʨʬʠʟʤè ʦʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʥʦʚʦʡ ʧʘʨʳ ʢʘʪʝʛʦʨʠʡ 

ʆʊʉ: çʧʦʣʠʤʦʨʬʠʟʤðʠʟʦʤʦʨʬʠʟʤè. ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, ʧʦʣʠʤʦʨʬʠʟʤ ʠ 

ʠʟʦʤʦʨʬʠʟʤ ʦʥʪʦʣʦʛʠʯʝʩʢʠ ʩʫʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʠ, ʘ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠ ð 

ʩʠʩʪʝʤʥʳʝ ʢʘʪʝʛʦʨʠʠ.  

  ʉʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ. ʀʜʝʷ ʦʙ ʠʭ ʢʘʪʝʛʦʨʠʘʣʴʥʦʡ ʧʨʠʨʦʜʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʣʦʞʝʥʠʷ ʍI. ʆʜʥʘʢʦ ʟʜʝʩʴ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ, ʪʘʢ 
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ʢʘʢ ʜʝʪʘʣʴʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʦʥʦ ʙʫʜʝʪ ʦʙʦʩʥʦʚʘʥʦ ʧʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʠʤʤʝʪʨʠʠ 

ʧʨʠʨʦʜʳ ʚ ʨʘʟʜʝʣʝ ʦ ʧʨʠʨʦʜʝ ʩʠʤʤʝʪʨʠʠ. ɿʜʝʩʴ ʞʝ ʵʪʘ ʠʜʝʷ ʣʠʰʴ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ, ʦʥʘ 

ʧʨʠʚʦʜʠʪʩʷ ʜʣʷ ʧʦʣʥʦʪʳ ʢʘʨʪʠʥʳ ʠ ʝʱʝ ʦʜʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚʳʚʦʜʦʚ ʆʊʉ ʜʣʷ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ ʦʩʥʦʚʘʪʝʣʴʥʦ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʆʊʉ ʧʨʠʚʝʜʝʪ ʢ ʦʪʢʨʳʪʠʶ ʠ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʧʘʨʥʳʭ ʧʦʥʷʪʠʡ, 

ʢʘʪʝʛʦʨʠʡ, ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʣʷ ʥʘʫʢʠ. ʕʪʦ, ʢʦʥʝʯʥʦ, ʝʱʝ ʪʝʩʥʝʝ ʩʚʷʟʳʚʘʝʪ ʆʊʉ ʩ 

ʬʠʣʦʩʦʬʠʝʡ ʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʝʤ.  

  ʆʙʱʠʡ ʪʝʦʨʝʪʠʢʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʚʳʚʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʠʟ ʚʩʝʭ ʥʘʰʠʭ 

ʨʘʩʩʫʞʜʝʥʠʡ, ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ 

ʥʝʢʦʪʦʨʳʤ ð ʤʘʪʝʨʠʘʣʴʥʳʤ ʠ (ʠʣʠ) ʠʜʝʘʣʴʥʳʤ ð ʦʙʲʝʢʪʦʤ  Ɇ, ʥʘʜʝʣʝʥʥʳʤ ʩʪʨʫʢʪʫʨʦʡ, 

ʩʣʝʜʫʝʪ ʧʦʧʳʪʘʪʴʩʷ ʦʧʨʝʜʝʣʠʪʴ ʤʥʦʞʝʩʪʚʦ ʝʛʦ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ð , ʚʠʜ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠð RɆ , ʟʘʢʦʥ ʠʭ ʢʦʤʧʦʟʠʮʠʠ ð ZɆ  ʠ, ʦʪʳʩʢʘʚ ʧʦʩʣʝʜʥʠʝ, 

ʧʨʝʜʩʢʘʟʘʪʴ ʯʠʩʣʦ ʠ ʩʪʨʦʝʥʠʝ ʝʩʣʠ ʥʝ ʚʩʝʭ, ʪʦ ʭʦʪʷ ʙʳ ʯʘʩʪʠ ʯʣʝʥʦʚ ʪʝʭ ʧ ʩʠʩʪʝʤ 

ʢʦʤʧʦʟʠʮʠʡ, ʢʦʪʦʨʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʦʥʘ ʧʦʣʠʤʦʨʬʠʟʘʮʠʠ ʥʝʧʨʝʤʝʥʥʦ 

ʜʦʣʞʥʳ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʧʨʠ ʵʪʦʤ ʥʘʜʦ ʙʳʪʴ ʛʦʪʦʚʳʤ ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʩʪʘʨʘʪʴʩʷ ʚʳʷʚʠʪʴ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʚʝʪʩʪʚʠʡ, ʧʘʨʘʣʣʝʣʠʟʤʦʚ, ʩʠʤʤʝʪʨʠʡ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʤʝʞʜʫ 

ʩʘʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʄʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ, ʯʪʦ, ʠʜʷ ʧʦ ʵʪʦʤʫ ʧʫʪʠ, ʫʜʘʩʪʩʷ 

ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʥʫʪʴ ʚʦ ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʢʘʢ ʦʙʲʝʢʪʘ Ɇ, ʪʘʢ ʠ ʪʝʭ ʧ ʤʥʦʞʝʩʪʚ 

ʢʦʤʧʦʟʠʮʠʡ, ʢʦʪʦʨʳʝ ʦʙʲʝʢʪ Ɇ ʧʨʝʜʩʪʘʚʣʷʝʪ.  

 

Ä 7. ʏʊʆ ɼʆʃɾʅʆ ɹʓʊʔ, ʏʊʆ ʄʆɾɽʊ ɹʓʊʔ,  

ʏɽɻʆ ɹʓʊʔ ʅɽ ʄʆɾɽʊ ɼʃʗ ʉʀʉʊɽʄ 

 

  ɿʘʜʘʯʘ ʵʪʦʛʦ ʧʘʨʘʛʨʘʬʘ ʜʘʪʴ (ʧʫʩʪʴ ʥʝʧʦʣʥʳʡ) ʧʝʨʝʯʝʥʴ ʪʦʛʦ, ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ, ʯʝʛʦ ʙʳʪʴ ʥʝ ʤʦʞʝʪ ʜʣʷ ʩʠʩʪʝʤ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʵʪʠʤ ʧʝʨʝʯʥʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʝʩʪʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠʟʫʯʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʠʶ V,  ʣʶʙʦʡ ʦʙʲʝʢʪ ð ʧʦʣʠʩʠʩʪʝʤʥʳʡ ʠ ʧ-ʢʨʘʪʥʦ-

ʧʦʣʠʤʦʨʬʠʯʥʳʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʣʶʙʦʡ ʦʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪ ʩʠʩʪʝʤʥʦʤʫ 

ʘʥʘʣʠʟʫ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʚʠʚʘʝʤʦʡ ʥʘʤʠ ʆʊʉ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʦʙʲʝʢʪʘ ʩʚʦʜʠʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʢ ʨʝʰʝʥʠʶ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʟʘʜʘʯ: 1) ʢ ʦʪʢʨʳʪʠʶ ʝʛʦ ʩʠʩʪʝʤʥʦʩʪʠ, ʪ. ʝ. ʝʛʦ 

ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʠʜʘ ʤʝʞʵʣʝʤʝʥʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʟʘʢʦʥʦʚ ʢʦʤʧʦʟʠʮʠʠ, ʢʦʪʦʨʳʤ 

ʧʦʜʯʠʥʷʶʪʩʷ ʵʪʠ ʵʣʝʤʝʥʪʳ ʠ ʵʪʠ ʦʪʥʦʰʝʥʠʷ; 2) ʢ ʦʪʢʨʳʪʠʶ ʪʝʭ ʧ ʩʠʩʪʝʤ, ʢ ʢʦʪʦʨʳʤ 

ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʧʨʠ ʥʘʜʣʝʞʠʪ.  

  ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʨʝʰʝʥʠʝ ʧʝʨʚʦʡ ʟʘʜʘʯʠ 

ʧʨʠʚʝʣʦ ʥʘʩ ʢ ʚʳʜʝʣʝʥʠʶ: ʘ) ʦʩʥʦʚʥʦʡ ʪʦʯʝʯʥʦʡ ʦʧʝʨʘʮʠʠ ð ʦʪʨʘʞʝʥʠʡ ʚ ʧʣʦʩʢʦʩʪʷʭ ů; 

ʙ) ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʪʨʘʞʝʥʠʷʤʠ ʠ ʧʦʚʦʨʦʪʘʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʯʝʪʳʨʴʤʷ ʛʨʫʧʧʦʚʳʤʠ 

ʘʢʩʠʦʤʘʤʠ; ʚ) ʟʘʢʦʥʦʚ ʢʦʤʧʦʟʠʮʠʠ ʚ ʚʠʜʝ ʛʨʫʧʧʦʚʳʭ çʪʘʙʣʠʮ ʫʤʥʦʞʝʥʠʷè. ʈʝʰʝʥʠʝ 

ʚʪʦʨʦʡ ʟʘʜʘʯʠ ʧʨʠʚʝʣʦ ʥʘʩ ʚʥʘʯʘʣʝ ʢ ʫʞʝ ʠʟʚʝʩʪʥʦʡ ʩʠʩʪʝʤʝ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ, 

ʟʘʪʝʤ ʪʘʢʞʝ ʢ ʠʟʚʝʩʪʥʦʡ ʩʠʩʪʝʤʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʫʞʝ ʚ ʚʠʜʝ 

ʧʦʜʩʠʩʪʝʤ ʩʠʩʪʝʤʳ ʥʫʣʴ-, ʦʜʥʦ-, ʜʚʫʭ-, ʪʨʝʭ- ʠ ʚʦʦʙʱʝ ʧ-ʤʝʨʥʳʝ; ʠ, ʥʘʢʦʥʝʮ, ʢ ʜʦ ʩʠʭ ʧʦʨ 

ʥʝʠʟʚʝʩʪʥʳʤ ʩʠʩʪʝʤʘʤ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʠʤʤʝʪʨʠʡ ʢ ʪʘʙʣʠʮʘʤ 1, 2, 

ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʪʠʧʦʚ ʩʠʤʤʝʪʨʠʡ ʢʦʪʦʨʳʭ ʦʢʘʟʘʣʠʩʴ ʥʦʚʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʩʧʦʩʦʙʫ, ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʥʘʰʠʤ ʚʘʨʠʘʥʪʦʤ ʆʊʉ, 

ʟʘʚʝʨʰʠʣʦʩʴ (ʜʘʞʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʯʝʥʴ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʡ ʩʠʩʪʝʤʝ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ 

ʩʠʤʤʝʪʨʠʠ) ʧʦʣʫʯʝʥʠʝʤ ʨʷʜʘ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʚʘ ʟʘʤʝʯʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ.  

  ʇʝʨʚʦʝ. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʜʘʯʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʷʶʪʩʷ, 

ʧʦʞʘʣʫʡ, ʣʠʰʴ ʚ ʧʨʝʜʣʦʞʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʆʊʉ. ʆʙʳʯʥʦ ʞʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ (ʚʪʦʨʘʷ) 

ʟʘʜʘʯʘ ʦʪʢʨʳʪʠʷ ʩʠʩʪʝʤ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʥʘʜʣʝʞʠʪ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ, ʚʦʦʙʱʝ ʥʝ 
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. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʝʨʚʦʡ ʟʘʜʘʯʠ, ʪʦ ʝʸ ʨʝʰʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʦʪʢʨʳʪʠʝʤ ʣʠʰʴ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʝʨʚʠʯʥʳʭ) ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʘ ʠ ʚʠʜʘ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʥʠʤʠ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ʮʝʣʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ, ʚʳʚʦʜʘ ʠʭ ʠʟ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʯʝʤ ʣʠʰʴ ʥʝʘʜʜʠʪʠʚʥʳʤ 

ʠʭ çʩʣʦʞʝʥʠʝʤè (ʢʘʢ ʙʫʜʪʦ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ ʚ ʮʝʣʦʤ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪʩʷ 

ʘʜʜʠʪʠʚʥʳʤ ʩʣʦʞʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʩʚʦʡʩʪʚ ʝʛʦ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʶʪʩʷ ʥʝʮʝʣʦʩʪʥʳʤʠ!). 

ɿʘʜʘʯʘ ʦʪʢʨʳʪʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ, ʨʘʟʫʤʝʝʪʩʷ, ʚʘʞʥʘʷ, ʠ ʦʥʘ, 

ʢʦʥʝʯʥʦ, ʚʭʦʜʠʪ ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʆʊʉ. ʆʜʥʘʢʦ ʙʝʟ ʚʳʜʝʣʝʥʠʷ ʟʘʢʦʥʦʚ ʢʦʤʧʦʟʠʮʠʠ ʚʳʚʦʜ 

ʮʝʣʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ ʠʩʭʦʜʷ ʣʠʰʴ ʠʟ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʝʥ.         

 ɺʪʦʨʦʝ. ɺʳʰʝ ʥʝ ʩʣʫʯʘʡʥʦ ʫʧʦʪʨʝʙʠʣʠ ʩʣʦʚʦ çʦʪʢʨʳʪʠʝè. ʊʘʢ ʬʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ 

ʨʘʟ ʦʙʩʪʦʷʣʦ ʜʝʣʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʠʩʪʦʨʠʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʤʘʪʝʤʘʪʠʢʠ. ɼʦʩʪʘʪʦʯʥʦ ʚ 

ʵʪʦʡ ʩʚʷʟʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʭʦʪʷ ʙʳ ʥʘ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ ʘʪʦʤʦʚ, ʤʦʣʝʢʫʣ ʠ ʭʨʦʤʦʩʦʤ. 

ʇʨʠʤʝʨʳ ʩ ʪʦʯʝʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʩʠʤʤʝʪʨʠʠ ʘʪʦʤʘʤʠ, ʤʦʣʝʢʫʣʘʤʠ ʠ ʭʨʦʤʦʩʦʤʘʤʠ 

ʧʦʢʘʟʳʚʘʶʪ, ʢʦʛʦ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʪʷʞʝʣʦʛʦ ʪʨʫʜʘ, ʤʥʦʞʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʧʦʪʨʝʙʦʚʘʣ ʠ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʵʪʠʭ ʦʙʲʝʢʪʦʚ.  

  ʀʪʘʢ, ʢʦʣʴ ʩʢʦʨʦ ʤʳ ʫʙʝʜʠʤʩʷ, ʯʪʦ ʠʟʫʯʘʝʤʳʡ ʦʙʲʝʢʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʠʩʪʝʤʥʳʡ ʚ 

ʩʤʳʩʣʝ ʧʨʠʚʝʜʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ, ʪʦ ʪʦʛʜʘ ʤʳ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʥʳ ʩʪʦʣʢʥʫʪʴʩʷ 

ʩ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʠ ʠʟʦʤʦʨʬʠʟʤʦʤ ʢʘʢ ʵʪʦʛʦ ʦʙʲʝʢʪʘ, ʪʘʢ ʠ ʪʝʭ ʧ ʩʠʩʪʝʤ, ʢ ʢʦʪʦʨʳʤ ʦʥ 

ʧʨʠʥʘʜʣʝʞʠʪ. ʇʨʠ ʵʪʦʤ ʧʦʣʠʤʦʨʬʠʟʤ ʥʝʧʨʝʤʝʥʥʦ ʙʫʜʝʪ ʣʠʰʴ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʚʠʜʦʚ ð 

ʠʟʦʤʝʨʠʡʥʳʡ, ʥʝʠʟʦʤʝʨʠʡʥʳʡ, ʠʟʦʤʝʨʠʡʥʦ-ʥʝʠʟʦʤʝʨʠʡʥʳʡ. ɽʩʣʠ ʢ ʪʦʤʫ ʞʝ ʠʟʫʯʘʝʤʳʡ 

ʦʙʲʝʢʪ ʦʪʚʝʯʘʝʪ, ʫʩʣʦʚʠʷʤ 2 ʧʨʝʜʣʦʞʝʥʠʷ II, ʪʦ ʝʛʦ ʧʦʣʠʤʦʨʬʠʟʤ ʥʝʧʨʝʤʝʥʥʦ ʙʫʜʝʪ 

ʠʟʦʤʝʨʠʡʥʴʠʡ; ʝʩʣʠ ʵʪʦʪ ʦʙʲʝʢʪ ʤʘʪʝʨʠʘʣʴʥʳʡ, ʪʦ ʝʛʦ ʠʟʦʤʝʨʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʣʠʰʴ 

ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʨʦʜʦʚ ð ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʘʷ, ʥʝʜʠʩʩʠʤʝʪʨʠʯʝʩʢʘʷ, ʜʠʩʩʠʤʤʝʪʨʦ-

ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʘʷ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʠʟʦʤʝʨʠʷ ʥʘʰʝʛʦ ʦʙʲʝʢʪʘ ð ʜʠʩʩʠʤʤʨʠʯʝʩʢʘʷ. 

ʊʦʛʜʘ ʝʛʦ ʜʠʩʩʠʟʦʤʝʨʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪ ʣʠʰʴ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʨʦʜʦʚ ð I, II, III . ʇʫʩʪʴ, 

ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʚ ʥʘʰ ʦʙʲʝʢʪ, ʤʳ ʥʘʰʣʠ, ʯʪʦ ʝʛʦ ʠʟʦʤʝʨʠʷð  ʜʠʩʩʠʟʦʤʝʨʠʷ I ʪʠʧʘ. ʊʦʛʜʘ 

ʯʠʩʣʦ ʝʛʦ ʜʠʩʩʠʟʦʤʝʨʦʚ S ʠʟ k0 ʜʠʩʩʬʘʢʪʦʨʦʚ ʧʦ k0 ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʨʘʚʥʦ  =  = 

;  ʠʟʦʤʝʨʦʚ ʙʫʜʫʪ ʩʦʩʪʦʷʪʴ ʠʟ /2 =  ʧʘʨ ʘʥʪʠʧʦʜʦʚ; ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʘʥʪʠʧʦʜʘʤ ʢʘʞʜʦʡ ʧʘʨʳ ʘʥʪʠʧʦʜʳ ʦʩʪʘʣʴʥʳʭ  ð 1 ʧʘʨ ʙʫʜʫʪ ʜʠʘʩʪʝʨʝʦʠʟʦʤʝʨʥʳ 

(ʨʘʟʜʝʣʴʥʦ ʠʟʦʤʝʨʥʳ).  

  ɼʘʣʝʝ. ʊʘʢ ʢʘʢ ʠʩʩʣʝʜʫʝʤʳʡ ʥʘʤʠ ʦʙʲʝʢʪ, ʢʘʢ ʤʳ ʧʦʤʥʠʤ, ʦʪʚʝʯʘʝʪ ʫʩʣʦʚʠʷʤ 2 

ʧʨʝʜʣʦʞʝʥʠʷ II, ʪʦ ʜʦʣʞʥʳ ʥʘʙʣʶʜʘʪʴʩʷ ʷʚʣʝʥʠʷ ʧʝʨʝʭʦʜʘ ʦʜʥʠʭ ʠʟʦʤʝʨʦʚ ʚ ʜʨʫʛʠʝ, ʪ. ʝ. 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʠʟʦʤʝʨʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʠʟʦʤʝʨʠʟʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ: ʘ) ʢʦʥʬʦʨʤʘʮʠʦʥʥʘʷ (ʩʚʷʟʠ ʩʦʭʨʘʥʷʶʪʩʷ), ʙ) 

ʥʝʢʦʥʬʦʨʤʘʮʠʦʥʥʘʷ (ʩʚʷʟʠ ʨʚʫʪʩʷ), ʚ) ʢʦʥʬʦʨʤʘʮʠʦʥʥʦ-ʥʝʢʦʥʬʦʨʤʘʮʠʦʥʥʘʷ (ʦʜʥʠ ʩʚʷʟʠ 

ʩʦʭʨʘʥʷʶʪʩʷ, ʜʨʫʛʠʝ ʨʚʫʪʩʷ). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟʦʤʝʨʠʟʘʮʠʷ ʥʝʧʨʝʤʝʥʥʦ 

ʙʫʜʝʪ çʧʨʷʤʦʡè ʠʣʠ çʦʙʨʘʪʥʦʡè, ʦʙʨʘʪʠʤʦʡ ð ʪʘʫʪʦʤʝʨʥʦʡ ʠʣʠ ʥʝʦʙʨʘʪʠʤʦʡ ð 

ʥʝʪʘʫʪʦʤʝʨʥʦʡ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʜʣʷ ʜʘʥʥʦʡ 

ʜʠʩʩʠʟʦʤʝʨʠʠ ʠʟʦʤʝʨʠʟʘʮʠʠ, ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʠʟʦʤʝʨʠʠ ʥʝʧʨʝʤʝʥʥʦ 

ʦʙʨʘʟʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ, ʘ ʪʝʤ ʩʘʤʳʤ ʚʳʷʚʠʪ ʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʠʤʤʝʪʨʠʶ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʣʝʜʥʝʡ ʜʘʣʝʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʚʝʜʝʪ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʨʫʧʧ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʚʘʨʠʘʥʪʦʚ, ʘ ʪʝʤ ʩʘʤʳʤ ʠ ʢ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʟʘʢʦʥʘʤ ʩʦʭʨʘʥʝʥʠʷ, ʨʘʟʣʠʯʥʳʤ ʧʦʩʪʦʷʥʥʳʤ ʠ ... ʠʟʦʤʦʨʬʠʟʤʫ. ʆ 

ʧʦʩʣʝʜʥʝʤ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʩʠʩʪʝʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʰʝʛʦ ʦʙʲʝʢʪʘ. 

ʆʜʥʘʢʦ çʧʝʪʫʭ ʧʨʦʧʝʣè, ʠ ʪʝʧʝʨʴ ʤʳ ʟʘʡʤʝʤʩʷ ʠʟʦʤʦʨʬʠʟʤʦʤ.  
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  ʂʘʢ ʤʳ ʧʦʤʥʠʤ, ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʠʶ ʍ, ʢʘʢ ʵʪʦʪ ʦʙʲʝʢʪ, ʪʘʢ ʠ ʦʩʪʘʣʴʥʳʝ 

ʦʙʲʝʢʪʳ ʪʝʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʤ ʦʥ ʧʨʠʥʘʜʣʝʞʠʪ, ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʠʟʦʤʦʨʬʠʯʝʩʢʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ ʣʶʙʳʭ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʢ 

ʢʘʢʦʡ ʙʳ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʳ ʦʥʠ ʥʝ ʧʨʠʥʘʜʣʝʞʘʣʠ. ʇʨʠ ʵʪʦʤ ʠʟ ʧʨʝʜʣʦʞʝʥʠʷ ʍ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʠʟʦʤʦʨʬʠʘʤ (ʪʦʯʥʝʝ, ʦʪʥʦʰʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ) ʥʝʧʨʝʤʝʥʥʦ ʙʫʜʝʪ ʧʦ ʤʝʥʴʰʝʡ 

ʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʯʝʪʳʨʝʭ (ʪʨʝʭ) ʠ ʪʦʣʴʢʦ ʯʝʪʳʨʝʭ (ʪʨʝʭ) ʨʦʜʦʚ. ʉʣʫʯʘʡ, ʢʦʛʜʘ ʙʳ ʤʝʞʜʫ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʟʷʪʳʤʠ ʩʠʩʪʝʤʘʤʠ S1 ʠ S2 ʥʝ ʙʳʣʦ ʥʠʢʘʢʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʩʦʛʣʘʩʥʦ 

ʧʨʝʜʣʦʞʝʥʠʶ ʍ, ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʳʤ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʩʣʝʜʦʚʘʥʠʝ ʧʦ ʵʪʦʤʫ 

ʧʫʪʠ ʜʘʣʝʝ ʜʦʣʞʥʦ ʥʝʧʨʝʤʝʥʥʦ ʧʨʠʚʝʩʪʠ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʠʜʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʚʠʜʘ 

ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʳ ʙʫʜʝʤ ʦʪ ʢʦʤʧʦʟʠʮʠʡ Si ʦʜʥʦʟʥʘʯʥʦ 

ʧʝʨʝʭʦʜʠʪʴ ʢ ʢʦʤʧʦʟʠʮʠʷʤ Sj ʠ ʥʘʦʙʦʨʦʪ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʦʜʥʠ ʠʟ ʩʠʩʪʝʤ, ʩʢʘʞʝʤ Si , 

ʦʢʘʞʫʪʩʷ ʣʫʯʰʝ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ, ʯʝʤ ʜʨʫʛʠʝ Sj , ʪʦ ʧʝʨʚʳʝ ʤʳ ʩʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʤʦʜʝʣʠ ʚʪʦʨʳʭ ʠ ʪʝʤ ʩʘʤʳʤ ʥʘ ʜʘʥʥʳʭ ʤʦʜʝʣʷʭ ʧʨʦʱʝ, ʙʳʩʪʨʝʝ, ʵʢʦʥʦʤʠʯʥʝʝ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ Sj ʩʠʩʪʝʤ. ʈʘʟʫʤʝʝʪʩʷ, ʠʟʫʯʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ Sj ʠ Si 

ʠʟʦʤʦʨʬʠʯʝʩʢʠʭ ʩʦʦʪʚʝʪʩʪʚʠʡ, ʤʳ ʩʥʦʚʘ (ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʧʦʣʠʤʦʨʬʠʟʤʘ) ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʜʝʤ ʢ ʨʘʟʣʠʯʥʳʤ ʩʠʤʤʝʪʨʠʷʤ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ Sj ʠ Si . 

  ʀʪʘʢ, ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʨʘʪʢʦ ʠ ʥʝʧʦʣʥʦ, ʣʠʰʴ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʝʪʚʷʤ ʥʘʰʝʛʦ 

ʚʘʨʠʘʥʪʘ ʆʊʉ ʤʳ ʚʦʩʧʨʦʠʟʚʝʣʠ ʪʦ, ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʠ ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʣʷ ʩʠʩʪʝʤ. ʏʝʛʦ 

ʙʳʪʴ ʥʝ ʤʦʞʝʪ ʜʣʷ ʩʠʩʪʝʤ? ʅʝ ʤʦʞʝʪ, ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʠʩʪʝʤ ʙʝʟ ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ 

ʠʟʦʤʦʨʬʠʟʤʘ, ʙʝʟ ʩʠʤʤʝʪʨʠʠ ʠ ʘʩʠʤʤʝʪʨʠʠ, ʙʝʟ ʧʦʜʯʠʥʝʥʠʷ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʥʳʭ ʢʦʤʧʦʟʠʮʠʡ.  

  ɸ ʪʝʧʝʨʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʤʤʝʪʨʠʠ ʧʝʨʝʡʜʝʤ ʢ 

ʩʠʤʤʝʪʨʠʷʤ ʠʟʫʯʝʥʥʳʤ, ʠʟʫʯʘʶʱʠʤʩʷ, ʚʦʟʤʦʞʥʳʤ.  
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ɻʣʘʚʘ 4  

ʉʀʄʄɽʊʈʀʗ  ʇʈʆʊʀɺʆʇʆʃʆɾʅʆʉʊɽʁ ð  

ɸʅʊʀʉʀʄʄɽʊʈʀʗ,  ʎɺɽʊʅɸʗ  ʉʀʄʄɽʊʈʀʗ,  

ʂʈʀʇʊʆʉʀʄʄɽʊʈʀʗ  

 
    ɸʥʪʠʩʠʤʤʝʪʨʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʣʘʩʩʠʯʝʩʢʫʶ     

 ʩʠʤʤʝʪʨʠʶ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʥʝʝ ʚʳʪʝʢʘʝʪ...  

ɺ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ  

ʧʨʠʥʮʠʧ ʝʜʠʥʩʪʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ...  

ɸ. ɺ. ʐʫʙʥʠʢʦʚ  

 

ʏʝʨʝʟ ʮʝʥʪʨ ʪʘʢʦʛʦ ʮʚʝʪʢʘ ʤʦʞʥʦ ʙʳʣʦ ʙʳ  

ʧʨʦʚʝʩʪʠ ʦʩʴ ʩʠʤʤʝʪʨʠʠ ʧʷʪʦʛʦ ʧʦʨʷʜʢʘ,  

ʝʩʣʠ ʙʳ ʥʝ ʨʘʟʣʠʯʥʘʷ ʦʢʨʘʩʢʘ ʣʝʧʝʩʪʢʦʚ.  

ʇʝʨʝʰʘʛʥʝʤ ʯʝʨʝʟ ʵʪʦ ʧʨʝʧʷʪʩʪʚʠʝ ʠ ʙʫʜʝʤ  

ʩʯʠʪʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʩʦʙʘʷ  

çʦʩʴ ʤʥʦʛʦʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʧʨʝʚʨʘʱʘʶʱʘʷ  

ʣʝʧʝʩʪʢʠ ʦʜʥʦʛʦ ʮʚʝʪʘ ʚ ʣʝʧʝʩʪʢʠ ʜʨʫʛʦʡ  

ʦʢʨʘʩʢʠ ʠ ʩʦʚʤʝʱʘʶʱʘʷ ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

ʇʦʥʷʪʠʷ ʤʥʦʛʦʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʩ ʫʩʧʝʭʦʤ  

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ.  

ʉʫʝɦʩʪʚʫʶʪ ʟʘʢʦʥʦʤʝʨʥʳʝ ʩʨʘʩʪʘʥʠʷ  

ʢʨʠʩʪʘʣʣʦʚ ʚ ʯʠʩʣʝ ʜʚʫʭ, ʪʨʝʭ, ʯʝʪʳʨʝʭ,  

...ʠ ʪ. ʜ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʜʚʦʡʥʠʢʠè,  

çʪʨʦʡʥʠʢʠè, çʯʝʪʚʝʨʥʠʢʠè...  

ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʠʡ  

 

ɺʩʝ ʬʦʨʤʳ ʧʦʭʦʞʠ, ʠ ʥʠ ʦʜʥʘ  

ʥʝ ʦʜʠʥʘʢʦʚʘ ʩ ʜʨʫʛʦʡ;  

ʀ ʪʘʢ ʚʝʩʴ ʭʦʨ ʠʭ ʫʢʘʟʳʚʘʝʪ  

ʅʘ ʪʘʡʥʳʡ ʟʘʢʦʥ...  

ʀ.ɺ. ɻʸʪʝ  

 

Ä 1. ʊʆɾɼɽʉʊɺʆ ʀ ʈɸɿʃʀʏʀɽ  

ʇʈʆʊʀɺʆʇʆʃʆɾʅʆʉʊɽʁ ð ʆʉʅʆɺɸ  

ɸʅʊʀʉʀʄʄɽʊʈʀʀ  

 

  ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʦ ʩʠʤʤʝʪʨʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʢʘʢ ʤʳ ʧʦʤʥʠʤ, ʧʠʩʘʣʠ 

ʝʱʝ ʧʠʬʘʛʦʨʝʡʮʳ. ʄʳ ʛʦʚʦʨʠʣʠ ʦʙ ʠʭ ʪʝʟʠʩʝ ʦ ʤʠʨʝ ʢʘʢ ʤʥʦʞʝʩʪʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, 

ʧʨʠʚʦʜʠʤʳʭ ʢ ʝʜʠʥʩʪʚʫ ʧʦʩʨʝʜʩʪʚʦʤ ʛʘʨʤʦʥʠʠ, ʦʙ ʫʯʝʥʠʠ ʦ ʜʝʩʷʪʠ ʧʘʨʘʭ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʠ ʩʨʝʜʠ ʥʠʭ ʦ ʧʨʘʚʦʤ (D) ʠ ʣʝʚʦʤ (L). ʇʦʩʣʝʜʥʠʝ, ʢʘʢ ʤʳ 

ʚʠʜʝʣʠ, ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ: ʧʦʣʴʟʫʷʩʴ ʦʙʨʘʟʮʦʚʳʤʠ D ʠ L 

ʘʩʠʤʤʝʪʨʠʯʥʳʤʠ ʬʠʛʫʨʘʤʠ ʠ ʨʘʟʤʥʦʞʘʷ ʠʭ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ, ʤʦʞʥʦ 

ʚʝʩʪʠ ʚʩʝ ʤʳʩʣʠʤʳʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ ð ʪʦʯʝʯʥʳʝ ʣʠʥʝʡʥʳʝ, ʧʣʦʩʢʠʝ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʞʝ ʢʣʘʩʩʠʯʝʩʢʦʝ ʫʯʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʙʳʣʦ 

ʫʯʝʥʠʝʤ ʦ ʩʠʤʤʝʪʨʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʥʦ ʪʦʣʴʢʦ ʦʩʦʙʳʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ 

ð ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ (ʚʝʱʝʡ, ʩʚʦʡʩʪʚ, ʦʪʥʦʰʝʥʠʡ). ɺ ʵʪʦʤ ʝʛʦ ʩʧʝʮʠʬʠʢʘ, ʚ ʵʪʦʤ ʞʝ ʝʛʦ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ: ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʨʫʛʠʭ ʧʘʨ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʦʩʪʘʚʘʣʦʩʴ ʚʥʝ ʧʦʣʷ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ʉ ʩʦʟʜʘʥʠʝʤ ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʙʳʣʦ ʩʥʷʪʦ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʩʦʟʜʘʥʦ ʦʜʥʦ ʠʟ ʫʯʝʥʠʡ ʦ ʩʠʤʤʝʪʨʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ (ʧʨʠ ʵʪʦʤ, 

ʛʦʚʦʨʷ çʦʜʥʦè, ʤʳ ʥʝ ʦʛʦʚʦʨʠʣʠʩʴ: ʥʝʩʢʦʣʴʢʦ ʠʥʘʯʝ ʨʘʟʚʠʚʘʶʪ ʠʜʝʶ ʦ ʩʠʤʤʝʪʨʠʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ, ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʭʦʪʷ ʙʳ ʚ ʩʚʷʟʠ ʩ 

ʧʨʠʥʮʠʧʘʤʠ ʟʘʨʷʜʦʚʦʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʚʨʝʤʝʥʥʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠʟ ʥʠʭ 

ʯʝʪʥʦʩʪʝʡ).  

  ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʪʝʦʨʠʷ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʠʩʭʦʜʠʪ ʠʟ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʬʠʛʫʨʳ (ʦʙʲʝʢʪʘ) ʪʘʢʠʭ ʩʚʦʡʩʪʚ ɺ1, ɺ2, ɺ3, ..., ɺl , ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʦ ʧʨʝʙʳʚʘʪʴ ʚ 

ʜʚʫʭ ʩʦʩʪʦʷʥʠʷʭ ð ʚ 1-ʤ ʠʣʠ ʚʦ 2-ʤ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʫ ʢʘʞʜʦʛʦ ʠʟ ʩʚʦʡʩʪʚ ( j = 1, 2, 3,...,l ) ʩʦʩʪʦʷʥʠʷ 1, 2 

ʩʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʚʟʘʠʤʦʧʨʝʚʨʘʱʘʶʪʩʷ. ʇʨʠʯʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʣʶʙʳʤʠ ʜʚʫʤʷ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʟʷʪʳʤʠ ʪʦʯʢʘʤʠ ʚ ʭʦʜʝ ʪʘʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʍʦʪʷ 

ʩʦʩʪʦʷʥʠʷ 1, 2 ʤʦʛʫʪ ʠ ʥʝ ʙʳʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ, ʦʜʥʘʢʦ ʠʩʪʦʨʠʯʝʩʢʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʪʝʦʨʠʷ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʨʘʟʚʠʚʘʣʘʩʴ ʠʤʝʥʥʦ ʢʘʢ ʪʝʦʨʠʷ ʩʠʤʤʝʪʨʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʠ 

ʠʤʝʥʥʦ ʥʘ ʪʘʢʦʡ ʯʘʩʪʥʦʡ ʝʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʪʤʝʪʠʤ ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʦʜʭʦʜʘ ʢ ʧʨʝʜʤʝʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ: 1) ʚʳʜʝʣʝʥʠʝ ʚ ʬʠʛʫʨʝ l ʨʘʟʣʠʯʥʳʭ ɺj (ʚʝʱʝʡ, ʩʚʦʡʩʪʚ, 

ʦʪʥʦʰʝʥʠʡ, ʧʨʦʮʝʩʩʦʚ, ʷʚʣʝʥʠʡ), 2) ʨʘʟʜʚʦʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ɺj ʩʚʦʡʩʪʚ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʝʛʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ, 3) ʧʨʠʟʥʘʥʠʝ ʩʤʝʥʳ (çʚʥʫʪʨʠè ʢʘʞʜʦʛʦ ʠʟ ɺj) ʧʨʠ 

ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʦʜʥʦʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʩʚʦʝʡ ʜʨʫʛʦʡ ʠ 

ʥʘʦʙʦʨʦʪ; ʧʨʠʟʥʘʥʠʝ ʚ ʠʟʚʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʠʭ ʚʟʘʠʤʥʦʡ ʧʨʝʚʨʘʱʘʝʤʦʩʪʠ ʠ ʪʦʞʜʝʩʪʚʘ. ɺ 

ʩʚʷʟʠ ʩʦ ʩʢʘʟʘʥʥʳʤ ʥʝʚʦʣʴʥʦ ʚʩʧʦʤʠʥʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʩʣʦʚʘ ɺ. ʀ. 

ʃʝʥʠʥʘ ʠʟ çʌʠʣʦʩʦʬʩʢʠʭ ʪʝʪʨʘʜʝʡè: ɼ ʠ ʘ ʣ ʝ ʢ ʪ ʠ ʢ ʘ ʝʩʪʴ ʫʯʝʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʤʦʛʫʪ ʙʳʪʴ ʠ 

ʢʘʢ ʙʳʚʘʶʪ (ʢʘʢ ʩʪʘʥʦʚʷʪʩʷ) ʪʦʞʜʝʩʪʚʝʥʥʳʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ, ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʦʥʠ ʙʳʚʘʶʪ ʪʦʞʜʝʩʪʚʝʥʥʳ, ʧʨʝʚʨʘʱʘʷʩʴ ʜʨʫʛ ʚ ʜʨʫʛʘ, ð ʧʦʯʝʤʫ ʫʤ ʯʝʣʦʚʝʢʘ ʥʝ ʜʦʣʞʝʥ 

ʙʨʘʪʴ ʵʪʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʟʘ ʤʝʨʪʚʳʝ, ʟʘʩʪʳʚʰʠʝ, ʘ ʟʘ ʞʠʚʳʝ, ʫʩʣʦʚʥʳʝ, ʧʦʜʚʠʞʥʳʝ, 

ʧʨʝʚʨʘʱʘʶʱʠʝʩʷ ʦʜʥʘ ʚ ʜʨʫʛʫʶè 
105

.  

  ʇʝʨʚʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʯʝʚʠʜʝʥ: ʦʥ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʟʘʢʦʥʘ ʦ ʝʜʠʥʩʪʚʝ ʠ ʙʦʨʴʙʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. ɺʪʦʨʦʡ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ 

ʩʣʝʜʫʝʪ ʠʟ ʧʝʨʚʦʛʦ: ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʥʘ ʦʜʥʦʤ ʠʟ ʛʣʘʚʥʳʭ ʟʘʢʦʥʦʚ 

ʜʠʘʣʝʢʪʠʢʠð ʟʘʢʦʥʝ ʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʜʦʣʞʥʦ ʙʳʣʦ ʨʝʟʢʦ 

ʨʘʩʰʠʨʠʪʴ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝʟʢʦ ʨʘʩʰʠʨʠʣʦ ʧʨʝʜʤʝʪ ʪʝʦʨʠʠ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ, ʘ ʪʝʤ ʩʘʤʳʤ ʠ ʦʙʣʘʩʪʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʦʨʠʷ ʘʥʪʠʩʠʤʤʝʪʨʠʥ 

ʧʦʛʣʦʪʠʣʘ ʚʩʝ ʢʣʘʩʩʠʯʝʩʢʦʝ ʫʯʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʛʣʫʙʦʢʦ ʝʛʦ 

ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʦʚʘʣʘ, ʜʘʚ ʥʘʯʘʣʦ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʥʦʚʳʭ ʦʙʦʙʱʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ.  

ɻʦʚʦʨʷ ʦ ʜʠʘʣʝʢʪʠʯʝʩʢʦʤ ʭʘʨʘʢʪʝʨʝ ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʥʫʞʥʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ 

ʩʪʝʧʝʥʴ ʝʝ ʦʙʱʥʦʩʪʠ. ʆʥʘ ʦʛʨʘʥʠʯʝʥʘ, ʚʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʣʘʩʩʦʤ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʚʦ-ʚʪʦʨʳʭ, ʧʨʠʟʥʘʥʠʝʤ ʫʩʣʦʚʠʷ ʠʟʦʤʝʪʨʠʯʥʦʩʪʠ, ʚ-ʪʨʝʪʴʠʭ, ʩʚʷʟʴʶ 

ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʤʤʝʪʨʠʠ. ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʟʘʢʦʥʘ ʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʧʦʜʚʦʜʠʪ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʡ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʦʙʲʝʢʪʦʚ, ʚʳʨʘʞʘʝʤʳʭ ʪʘʢʠʤʠ ʧʨʝʜʝʣʴʥʦ ʦʙʱʠʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʷʤʠ, 

ʢʘʢ ʪʦʞʜʝʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʩʣʫʯʘʡʥʦʩʪʴ, ʧʨʠʯʠʥʘ ʠ ʩʣʝʜʩʪʚʠʝ, ʬʦʨʤʘ ʠ 

ʩʦʜʝʨʞʘʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʠ ʪ. ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʤʳʩʣʠʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ çʷʜʨʘè ʜʠʘʣʝʢʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʪʘʢʠʭ ʘʥʪʠʩʠʤʤʝʪʨʠʡ, ʪʝʦʨʠʷ ʢʦʪʦʨʳʭ ʝʱʝ ʪʦʣʴʢʦ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʟʜʘʥʘ. 

ʊʘʢʦʚʳ ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʚʳʚʦʜʳ, ʩʣʝʜʫʶʱʠʝ ʠʟ ʬʠʣʦʩʦʬʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ.  

  ɸ ʪʝʧʝʨʴ ʧʝʨʝʡʜʝʤ ʢ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʤʫ ʠʟʣʦʞʝʥʠʶ ʠʩʪʦʨʠʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʚ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʠ ʤʘʪʝʤʘʪʠʢʝ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠʜʝʷ ʦʙ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʚʦʟʥʠʢʣʘ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʞʝʣʘʥʠʷ ʫʯʝʥʳʭ 

ʚʳʨʘʟʠʪʴ ʩʠʤʤʝʪʨʠʶ ʢʣʘʩʩʠʯʝʩʢʠʭ ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʣʦʩʢʠʭ ʬʠʛʫʨ ð ʣʝʥʪʳ, ʩʣʦʷ 
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 ɺ. ʀ. ʃʝʥʠʥ. ʇʦʣʥ. ʩʦʙʨ. ʩʦʯ, ʪ. 29, ʩʪʨ. 98. 



çʆʙʱʘʷ ʪʝʦʨʠʷ ʩʠʩʪʝʤè ʥʘ Practical Science : http://www.sci.aha.ru 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʣʘʩʩʠʯʝʩʢʠʭ ʞʝ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʧʣʦʩʢʠʭ ʯʝʨʪʝʞʝʡ. ʅʠʢʪʦ ʥʝ ʧʦʜʦʟʨʝʚʘʣ, ʢʘʢ 

ʜʘʣʝʢʦ ʤʦʛʣʘ ʧʨʠʚʝʩʪʠ ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʞʝʣʘʥʠʷ.  

ɺ 1927 ʛ. ɸ. ʐʧʝʡʟʝʨ ʚʳʩʢʘʟʳʚʘʝʪ ʠʜʝʶ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʠʤʤʝʪʨʠʠ 

ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʧʣʦʩʢʠʭ ʬʠʛʫʨ ʥʘ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʧʣʦʩʢʦʩʪʠ ʯʝʨʪʝʞʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʤʦʜʝʣʠʨʫʶʱʠʭ çʣʠʮʦè ʠ çʠʟʥʘʥʢʫè ʯʝʨʥʦʛʦ ʠ ʙʝʣʦʛʦ ʮʚʝʪʦʚ
106
. ɺ 1929 ʛ. ʃ. ɺʝʙʝʨ 

ʨʝʘʣʠʟʦʚʘʣ ʵʪʫ ʠʜʝʶ 
107
. 1929 ʞʝ ʛʦʜ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʛʦʜʦʤ ʧʝʨʚʦʛʦ ʦʪʢʨʳʪʠʷ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ð ʚʳʚʦʜʘ ʰʚʝʡʮʘʨʩʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ ɻ. ʍʝʝʰʝʤ 80 ʯʝʨʥʦ-ʙʝʣʳʭ ʛʨʫʧʧ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʧʘʨʢʝʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ 17 ʛʨʫʧʧ ʦʜʥʦʮʚʝʪʥʳʭ ʧʘʨʢʝʪʦʚ 
108

. 

ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʩʦʚʧʘʜʝʥʠʝ ʯʠʩʣʘ ʛʨʫʧʧ ʦʜʥʦʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʧʘʨʢʝʪʦʚ (ʈ1) 

ʩ ʯʠʩʣʦʤ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʩʣʦʝʚ (ʈ0): ʈ1 = ʈ0 = 80. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʦʪʥʶʜʴ ʥʝ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʚʧʘʜʝʥʠʷ ʙʫʜʝʪ ʧʦʥʷʪʥʘ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʣʦʞʝʥʠʷ.  

ɻ. ʍʝʝʰ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʢʠ 

(ʧʝʨʝʢʨʘʰʠʚʘʥʠʷ) ʠʥʚʘʨʠʘʥʪʥʦʡ ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʣʦʩʢʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʟʥʘʢʘ 

ʢʦʦʨʜʠʥʘʪʳ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʝ ʧʦʛʨʫʞʝʥʥʦʡ ʚ 

ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʥ ʦʪʤʝʯʘʝʪ ʪʘʢʞʝ, ʯʪʦ 32 ʪʦʯʝʯʥʳʝ ʠ 230 ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʳ ʜʦ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʯʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʛʨʫʧʧ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʧʦʛʨʫʞʝʥʥʳʭ ʚ ʦʙʦʙʱʝʥʥʦʝ ʯʝʪʳʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺ 

ʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʝ ɻ. ʍʝʝʰ ʧʦʢʘʟʘʣ, ʯʪʦ ʠ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʧʨʦʙʣʝʤʘ ʩʚʦʜʠʪʩʷ ʢ 

ʧʝʨʝʤʝʥʝ ʟʥʘʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʯʝʪʚʝʨʪʦʡ ʢʦʦʨʜʠʥʘʪʳ. ʇʨʠ ʵʪʦʤ ʦʥ ʯʝʪʢʦ ʩʦʟʥʘʚʘʣ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʤʝʥʳ ʟʥʘʢʘ ʢʦʦʨʜʠʥʘʪʳ ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʢʘ ʣʶʙʦʛʦ 

ʘʣʴʪʝʨʥʘʪʠʨʫʶʱʝʛʦ (+. ð) ʩʚʦʡʩʪʚʘ ʠʣʠ ʮʚʝʪʘ ʯʘʩʪʝʡ ʪʨʝʭʤʝʨʥʦʡ ʬʠʛʫʨʳ
109
. ɼʘʣʝʝ ʦʥ 

ʧʨʘʚʠʣʴʥʦ ʚʳʚʝʣ 122 ʪʦʯʝʯʥʳʝ ʛʨʫʧʧʳ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʧʨʠʚʝʣ ʯʠʩʣʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʛʨʫʧʧ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʜʣʷ ʤʦʥʦʢʣʠʥʥʦʡ ʠ ʪʨʠʢʣʠʥʥʦʡ ʩʠʩʪʝʤ, ʫʢʘʟʘʣ ʙʣʠʟʢʫʶ ʢ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʝʨʭʥʶʶ ʦʮʝʥʢʫ (ʥʝ >2000) ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ.  

  ɺʳʜʘʶʱʠʝʩʷ ʨʘʙʦʪʳ ɻ. ʍʝʝʰʘ ʥʝ ʙʳʣʠ ʯʝʤ-ʪʦ ʥʝʦʞʠʜʘʥʥʳʤ ʜʣʷ ʥʘʫʢʠ ʪʦʛʦ 

ʚʨʝʤʝʥʠ ð ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʤʘʪʝʤʘʪʠʢʝ; ʠʜʝʷ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʥʝ ʙʳʣʘ ʯʫʞʜʘ ʠ ʬʠʟʠʢʘʤ: ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʦʥʘ ʙʫʢʚʘʣʴʥʦ ʥʦʩʠʣʘʩʴ ʚ ʚʦʟʜʫʭʝ. ɺ ʪʦ ʚʨʝʤʷ, ʥʘʧʨʠʤʝʨ, ɽ. ɺʠʛʥʝʨ 

ʚʚʝʣ ʚ ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʥʪʠʫʥʠʪʘʨʥʳʡ ʦʧʝʨʘʪʦʨ Ū, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʠʥʚʝʨʩʠʠ ʚʨʝʤʝʥʠ R ʥʘʜ ʚʦʣʥʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ 
110
. ʀ ʚʩʝ ʞʝ ʨʘʙʦʪʳ ɻ. ʍʝʝʰʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʝʨʝʜʠʣʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʪʦʛʦ ʚʨʝʤʝʥʠ. ɺʝʜʴ ʜʘʞʝ 

ʧʦʩʣʝ ʚʪʦʨʠʯʥʦʛʦ ʦʪʢʨʳʪʠʷ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʚ 1944 ʛ. ɸ. ɺ. ʐʫʙʥʠʢʦʚʳʤ 
111

 ʦʥʘ 

ʬʘʢʪʠʯʝʩʢʠ ʝʱʝ ʩʝʤʴ ʣʝʪ ʦʩʪʘʚʘʣʘʩʴ ʚʥʝ ʧʦʣʷ ʟʨʝʥʠʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʦʚ (ʚʧʣʦʪʴ ʜʦ ʚʳʭʦʜʘ 

ʠʟ ʧʝʯʘʪʠ ʚ 1951 ʛ. ʢʥʠʛʠ ɸ. ɺ. ʐʫʙʥʠʢʦʚʘ çʉʠʤʤʝʪʨʠʷ ʠ ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʢʦʥʝʯʥʳʭ 

ʬʠʛʫʨè). ʀʟʚʝʩʪʥʳʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʠ ʪʦʞʜʝʩʪʚʦ (ʟʝʨʢʘʣʴʥʦʝ ʨʘʚʝʥʩʪʚʦ) D ʠ L 

ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʙʨʘʟʮʦʚʳʭ ʬʠʛʫʨ, ʧʦʩʪʨʦʝʥʠʝ ʠʟ ʧʦʩʣʝʜʥʠʭ ʛʨʫʧʧ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ ɸ. ɺ. ʐʫʙʥʠʢʦʚ ʜʦʚʦʜʠʪ ʜʦ ʠʟʦʤʦʨʬʥʦʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʠ ʪʦʞʜʝʩʪʚʘ ʫʞʝ 

D+ , Lð  ʠ      Dð, L+  ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʙʨʘʟʮʦʚ ʬʠʛʫʨ ʠ ʧʦʩʪʨʦʝʥʠʷ ʠʟ ʧʦʩʣʝʜʥʠʭ ʥʦʚʳʭ 

ʛʨʫʧʧ ʘʥʪʠʩʠʤʤʝʪʨʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʩ ʜʚʫʤʷ ʟʥʘʢʘʤʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʠʨʘʪʴ ʣʶʙʳʝ ʠʟ n ʩʚʦʡʩʪʚ ʬʠʛʫʨ, ʩʧʦʩʦʙʥʳʭ ʧʨʝʙʳʚʘʪʴ ʚ ʜʚʫʭ 

ʩʦʩʪʦʷʥʠʷʭ ʪʠʧʘ +, ð; 1, 2; ʜʘ, ʥʝʪ; 0, 1 ʠ ʪ. ʜ.  
  ɼʘʣʝʝ ɸ. ɺ. ʐʫʙʥʠʢʦʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʝʩʣʠ ʧʦʩʪʨʦʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʩʠʤʤʝʪʨʠʠ ʠʟ D ʠ L ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʙʨʘʟʮʦʚʳʭ ʬʠʛʫʨ (ʥʘʧʨʠʤʝʨ ʥʝʧʨʘʚʠʣʴʥʳʭ 

ʪʝʪʨʘʵʜʨʦʚ) ʩʦʚʝʨʰʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʳʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ 
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ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ, ʪʦ ʧʦʩʪʨʦʝʥʠʝ ʥʦʚʳʭ ʛʨʫʧʧ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʩʦʚʝʨʰʘʝʪʩʷ ʫʞʝ ʠʟ (D) 

D+, Dð, (L) L+, Lð ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʙʨʘʟʮʦʚʳʭ ʬʠʛʫʨ ʧʦʩʨʝʜʩʪʚʦʤ (ʦʙʳʯʥʳʭ ʠ) ʥʦʚʳʭ 

ʦʧʝʨʘʮʠʡ ʠ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ. ʇʦʩʣʝʜʥʠʝ ʩʦʩʪʦʷʪ ʠʟ ʦʙʳʯʥʳʭ ʦʧʝʨʘʮʠʡ ʩʠʤʤʝʪʨʠʠ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ ʧʝʨʝʤʝʥʦʡ ʟʥʘʢʘ ʘʣʴʪʝʨʥʠʨʫʶʱʝʛʦ ʩʚʦʡʩʪʚʘ. çʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ 

ʧʨʦʩʪʦʛʦ ʦʪʨʘʞʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ ʧʦʣʫʯʘʝʤ ʘʥʪʠʦʪʨʘʞʝʥʠʝ ʚ ʘʥʪʠʧʣʦʩʢʦʩʪʠ 

ʩʠʤʤʝʪʨʠʠ ʠʟ ʠʥʚʝʨʩʠʠ ʚ ʮʝʥʪʨʝ ʩʠʤʤʝʪʨʠʠ ʘʥʪʠʠʥʥʝʨʩʠʶ ʚ ʘʥʪʠʮʝʥʪʨʝ ʠ ʪ. ʜ.è
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  ɺ ʠʪʦʛʝ ɸ. ɺ. ʐʫʙʥʠʢʦʚ, ʥʝ ʟʥʘʷ ʦ ʨʘʙʦʪʘʭ ɻ. ʍʝʝʰʘ, ʚ 1951ð1954 ʛʛ. ʚʳʚʝʣ ʫʞʝ 

ʠʟʚʝʩʪʥʳʝ ʥʘʤ 122 ʪʦʯʝʯʥʳʝ ʛʨʫʧʧʳ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ 32 ʧʦʨʦʞʜʘʶʱʠʭ 

(ʧʦʣʷʨʥʳʭ), 32 ʩʪʘʨʰʠʭ (ʥʝʡʪʨʘʣʴʥʳʭ) ʠ 58 ʤʣʘʜʰʠʭ (ʩʤʝʰʘʥʥʦʡ ʧʦʣʷʨʥʦʩʪʠ) ʛʨʫʧʧ
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. 

ɺʳʚʦʜ 58 ʯʝʨʥʦ-ʙʝʣʳʭ (ʤʣʘʜʰʠʭ) ʛʨʫʧʧ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʙʳʣ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪ 

ɻ. ʍʝʝʰʘ ʠ ɸ. ɺ. ʐʫʙʥʠʢʦʚʘ. ɺ ʦʜʥʦʡ ʠʟ ʧʦʟʜʥʠʭ ʨʘʙʦʪ ð ʜʦʢʣʘʜʝ çɸʥʪʠʩʠʤʤʝʪʨʠʷè, 

ʧʨʦʯʠʪʘʥʥʦʤ ʥʘ ʩʝʜʴʤʦʡ ʛʝʥʝʨʘʣʴʥʦʡ ʘʩʩʘʤʙʣʝʝ, ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ ʠ ʩʠʤʧʦʟʠʫʤʝ 

ʧʦ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ (ʄʦʩʢʚʘ, 1966 ʛ.), ɸ. ɺ. ʐʫʙʥʠʢʦʚ ʧʨʷʤʦ ʛʦʚʦʨʠʣ, ʯʪʦ çʚ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʝʜʠʥʩʪʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡè 
114

. 

ʇʨʘʚʜʘ, ʪʦʯʥʝʝ ʙʳʣʦ ʙʳ ʩʢʘʟʘʪʴ - ʧʨʠʥʮʠʧ ʝʜʠʥʩʪʚʘ (ʪʦʞʜʝʩʪʚʘ) ʠ ʨʘʟʣʠʯʠʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʠʙʦ, ʢʘʢ ʤʳ ʚʠʜʝʣʠ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ, ʜʣʷ ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ 

ʦʜʠʥʘʢʦʚʦ ʚʘʞʥʳ ʦʙʝ ʩʪʦʨʦʥʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ð ʠ ʠʭ ʪʦʞʜʝʩʪʚʦ, 

ʠ ʠʭ ʨʘʟʣʠʯʠʝ.            

 ɽʩʣʠ ʦʪʚʣʝʯʴʩʷ ʦʪ ʧʨʠʩʫʱʠʭ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʘʚʪʦʨʫ ʩʧʦʩʦʙʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʪʦ ʧʨʦ ʧʦʩʣʝʜʥʶʶ  ʢʦʨʦʪʢʦ ʚʩʣʝʜ ʟʘ ɸ. ʄ. ɿʘʤʦʨʟʘʝʚʳʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ 

ʪʘʢ. ʉʫʱʥʦʩʪʴ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ çʧʨʠʧʠʩʳʚʘʥʠʠè ʚʩʷʢʦʡ ʪʦʯʢʝ ʬʠʛʫʨʳ 

ʟʥʘʢʦʚ + ʠʣʠ ð (ʩʦʩʪʦʷʥʠʡ ç1è ʠʣʠ ç2è), ʧʦʩʣʝ ʯʝʛʦ ʠʟʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʬʠʛʫʨʳ ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʩʠʤʤʝʪʨʠʠ ʠʣʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʣʫʯʘʷʤ, ʢʦʛʜʘ ʦʥʦ ʧʝʨʝʚʦʜʠʪ ʢʘʞʜʫʶ ʪʦʯʢʫ ʚ ʪʦʯʢʫ ʩ ʪʘʢʠʤ ʞʝ ʟʥʘʢʦʤ ʠʣʠ ʚ ʪʦʯʢʫ ʩ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʟʥʘʢʦʤ. ʇʨʠ ʵʪʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ çʟʥʘʯʥʳʭè ʬʠʛʫʨ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʢʣʘʩʩʠʯʝʩʢʠʭ, ʘ ʣʶʙʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʝʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʧʝʨʘʮʠʠ ʩʠʤʤʝʪʨʠʠ ʥʘ ʘʥʪʠʪʦʞʜʝʩʪʚʝʥʥʦʝ (ʦʧʝʨʘʮʠʶ ʧʝʨʝʤʝʥʳ 

ʟʥʘʢʦʚ).  

   ʉ ʚʳʭʦʜʦʤ ʚ ʩʚʝʪ ʢʥʠʛʠ ɸ. ɺ. ʐʫʙʥʠʢʦʚʘ çʩʠʤʤʝʪʨʠʷ ʠ ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʢʦʥʝʯʥʳʭ 

ʬʠʛʫʨè ʥʘʯʘʣʩʷ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʙʫʨʥʳʭ ʚ ʠʩʪʦʨʠʠ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʧʝʨʠʦʜʦʚ ʨʘʟʚʠʪʠʷ 

ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʠʜʝʷ ʦ ʧʨʦʩʪʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʙʳʣʘ ʦʙʦʙʱʝʥʘ ʚ 1944ð 

1957 ʛʛ. ʜʦ ʠʜʝʠ ʦ ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ. ʊʘʢʦʝ ʦʙʦʙʱʝʥʠʝ, ʧʦ ɸ. ʄ. ɿʘʤʦʨʟʘʝʚʫ, 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ çʧʨʠʧʠʩʳʚʘʥʠʷè ʪʦʯʢʘʤ ʬʠʛʫʨʳ ʥʝ ʦʜʥʦʛʦ, ʘ l ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʢʦʚ + ʠʣʠ ð (ʩʦʩʪʦʷʥʠʡ ç1è ʠʣʠ ç2è). ʇʨʠ ʵʪʦʤ ʠʟʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ l-

ʟʥʘʯʥʦʡ ʬʠʛʫʨʳ ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʩʠʤʤʝʪʨʠʠ, ʝʩʣʠ ʦʥʦ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʧʝʨʝʤʝʥʦʡ ʟʥʘʢʦʚ; ʝʩʣʠ ʞʝ ʦʥʦ ʠʟʤʝʥʷʝʪ ʪʦʣʴʢʦ j-ʡ ʟʥʘʢ, ʪʦʣʴʢʦ j-ʡ ʠ k-ʡ ʟʥʘʢʠ.., ʠʣʠ ʚʩʝ l 

ʟʥʘʢʦʚ, ʪʦ ʪʘʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʘʥʪʠʩʠʤʤʝʪʨʠʠ  j-ʛʦ ʨʦʜʘ, 

ʨʦʜʘ (j, k)é ʠʣʠ ʨʦʜʘ (1, 2,..., l). ɿʜʝʩʴ ʣʶʙʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʝʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʤʤʝʪʨʠʠ ʥʘ ʘʥʪʠʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʨʦʜʘ (ʦʧʝʨʘʮʠʶ ʧʝʨʝʤʝʥʳ 

ʟʥʘʢʦʚ).  

 ʈʘʟʚʠʪʠʝ ʪʝʦʨʠʡ ʧʨʦʩʪʦʡ ʠ ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʧʦʞʘʣʫʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʳʣʦ 

ʦʙʷʟʘʥʦ ʚʚʝʜʝʥʠʶ ʚ ʫʯʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʠʜʝʡ ʥʦʚʳʭ, ʥʝʧʨʠʚʳʯʥʳʭ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʚʠʜʦʚ ʨʘʚʝʥʩʪʚ, ʠʤʝʥʥʦ ð ʘʥʪʠʨʘʚʝʥʩʪʚ. ʉʪʠʭʠʡʥʦ ʧʨʦʪʝʢʘʚʰʠʡ ʘʥʘʣʠʟ 

ʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ ʧʨʠʟʥʘʥʠʷ ʵʪʠʭ ʨʘʚʝʥʩʪʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʦʩʪʝʧʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʚʥʫʪʨʠ ʚʩʝʛʦ ʫʯʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʥʦʡ 

ʩʠʤʤʝʪʨʠʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʝʣ ʢ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʪʝʦʨʠʡ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ 
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 ʉʤ. ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʉʠʤʤʝʪʨʠʷ ʥ ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨ. ʄ., 1951; ʝʛʦ ʞʝ. ʇʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ. ð çʂʨʠʩʪ.è. ʉʙ. ʊʨʫʜʳ ʌʝʜʦʨʦʚʩʢʦʡ ʥʘʫʯʥʦʡ ʩʝʩʩʠʠ  1949 ʛ.è. ʄ., 1951; ʝʛʦ 

ʞʝ. ʇʦʧʨʘʚʢʘ ʢ ʢʥʠʛʝ çʉʠʤʤʝʪʨʠʷ ʠ ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨè. ð ʊʨʫʜʳ ʀʥʩʪʠʪʫʪʘ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ, ʪ. 9, 1954, ʩʪʨ. 383. 
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ʩʠʤʤʝʪʨʠʡ ð ʮʚʝʪʥʦʡ, ʢʨʠʧʪʦ-, ʧʦʜʦʙʠʷ, ʢʦʥʬʦʨʤʥʦʡ, ʘʬʬʠʥʥʦʡ, ʢʨʠʚʦʣʠʥʝʡʥʦʡ, ʯʠʩʝʣ 

ʠ ʪ. ʜ. (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʥʠʞʝ).         

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʡʜʝʥʳ ʯʠʩʣʘ ʛʨʫʧʧ ʧʨʦʩʪʦʡ ʠ ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ð 

ʥʫʣʴʤʝʨʥʳʭ
 115
, ʦʜʥʦʤʝʨʥʳʭ 

116
, ʜʚʫʤʝʨʥʳʭ 

117
, ʪʨʝʭʤʝʨʥʳʭ 

118
.  

  ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ ð ʨʦʟʝʪʢʠ, ʙʦʨʜʶʨʳ, ʣʝʥʪʳ, 

ʩʪʝʨʞʥʷ, ʧʘʨʢʝʪʘ, ʩʣʦʷ ʠ ʪ. ʜ. ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʯʝʥʠʷ ʦʙ l-ʢʨʘʪʢʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ 

ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʚ ʥʠʭ ʠʟʚʝʩʪʥʫʶ ð ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ð 

ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ, ʧʨʝʚʨʘʱʘʝʤʦʩʪʴ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʪʦʞʜʝʩʪʚʦ, ʛʦʨʘʟʜʦ ʙʦʣʴʰʫʶ 

ʛʠʙʢʦʩʪʴ, ʯʝʤ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʨʘʥʝʝ. ɹʫʜʫʯʠ ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʥʦʚʫʶ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʦʙʱʫʶ ʪʝʦʨʠʶ l-ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʵʪʠ ʧʦʥʷʪʠʷ ʧʨʠʦʙʨʝʣʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʙʦʛʘʪʦʝ ʩʦʜʝʨʞʘʥʠʝ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʣʶʙʦʧʳʪʥʝʡʰʠʝ ʯʠʩʣʦʚʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ.  

ɺ ʪʘʙʣ. ɿ ʧʨʠʚʝʜʝʥʳ ʯʠʩʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʦʚʳʭð Nl, ʠ ʦʙʱʠʝ ʯʠʩʣʘðʈl  ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ 

ʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʧʨʠ ʜʘʥʥʦʡ ʢʨʘʪʥʦʩʪʠ l ʜʣʷ ʦʜʥʦʤʝʨʥʳʭ ʣʠʥʝʡʥʳʭ ʬʠʛʫʨ (ʣ. ʬ.), 

ʙʦʨʜʶʨʦʚ (ʙ.) ʠ ʣʝʥʪ (ʣ.) 
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. 

  ʇʨʦʩʤʘʪʨʠʚʘʷ ʯʠʩʣʘ ʪʘʙʣʠʮʳ, ʥʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʈ ʜʣʷ ʦʜʥʦʤʝʨʥʳʭ ʣʠʥʝʡʥʳʭ 

ʬʠʛʫʨ ʨʘʚʥʦ ʈl-1.... ʜʣʷ ʙʦʨʜʶʨʦʚ ʠ ʈl-2 ʜʣʷ ʣʝʥʪ, ʪ. ʝ. ʈl
ʣ.ʬ.

  = ʈ
 ʙ.

l-1 = ʈ
ʣ.

l-2 ʊʘʢʦʝ ʩʦʚʧʘʜʝʥʠʝ 

ʥʝ ʩʣʫʯʘʡʥʦ. ʆʥʦ ð ʩʣʝʜʩʪʚʠʝ ʚʦʟʨʦʩʰʝʡ ʜʠʘʣʝʢʪʠʯʥʦʩʪʠ ʫʢʘʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʥʦʚʦʡ ʪʝʦʨʠʠ ð l-ʢʨʘʪʢʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʙʦʨʜʶʨ, ʬʠʛʫʨʫ 

ʜʚʫʤʝʨʥʫʶ, ʙʝʩʢʦʥʝʯʥʫʶ ʚ ʦʜʥʦʤ ʠʟʤʝʨʝʥʠʠ, ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʦʜʥʦʤʝʨʥʫʶ 

ʣʠʥʝʡʥʫʶ ʬʠʛʫʨʫ ʩ ʜʚʫʤʷ çʙʝʨʝʛʘʤʠè ð çʣʝʚʳʤè (ð) ʠ çʧʨʘʚʳʤè (+), ʪ. ʝ. ʢʘʢ ʬʠʛʫʨʫ ʩ 

ʦʜʥʠʤ ʘʣʴʪʝʨʥʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʦʤ. ʀ ʧʦʪʦʤʫ ʤʳ ʜʦʣʞʥʳ ʧʨʠʥʷʪʴ ʯʪʦ ʈl
ʣ.ʬ.

 = ʈ
 ʙ.

l-1. ʃʝʥʪʫ 

ʞʝ ð ʬʠʛʫʨʫ ʚ ʩʣʦʝ, ʪʘʢʞʝ ʙʝʩʢʦʥʝʯʥʫʶ ʚ ʦʜʥʦʤ ʠʟʤʝʨʝʥʠʠ, ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʣʠʙʦ ʢʘʢ ʜʚʫʩʪʦʨʦʥʥʠʡ ʙʦʨʜʶʨ, ʠ ʪʦʛʜʘ ʈ
 ʙ.

l = ʈ
ʣ.

l-1, ʣʠʙʦ ʢʘʢ ʯʝʪʳʨʝʭʩʪʦʨʦʥʥʶʶ ʧʨʷʤʫʶ 

(ʩ ʦʪʣʠʯʠʝʤ çʣʝʚʦʛʦè ʙʝʨʝʛʘ ʦʪ ʧʨʘʚʦʛʦè ʠè ʣʠʮʘè ʦʪ çʠʟʥʘʥʢʠè). ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʣʝʥʪʘ, ʦʯʝʚʠʜʥʦ, ʧʨʝʜʩʪʘʥʝʪ ʢʘʢ ʦʜʥʦʤʝʨʥʘʷ ʣʠʥʝʡʥʘʷ ʬʠʛʫʨʘ ʩ ʜʚʫʤʷ ʘʣʴʪʝʨʥʠʨʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ (ʜʚʫʢʨʘʪʥʦ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʘʷ), ʘ ʧʦʪʦʤʫ ʈl
ʣ.ʬ.

 = ʈ
 ʙ.

l-2.  
  

ʊʘʙʣʠʮʘ 3 

 
ʆʜʥʦʤʝʨʥʳʝ ʣʠʥʝʡʥʳʝ ʬʠʛʫʨʳ ɹʦʨʜʶʨʳ ʃʝʥʪʳ 
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1965, ʪ. 10, ˉ 2, ʩʪʨ. 147ð 154. 
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l Nl Pl Nl Pl Nl Pl 

0 2 2 7 7 31 31 

1 3 7 17 31 117 179 

2 3 31 42 179 522 1379 

3 ð 179 84 1379 2520 14419 

4 ð 1379 ð ð 10080 207187 

5 ð 14419 ð ð ð ð 

6 ð 207187 ð ð ð ð 

7 ð ð ð ð ð ð 

  ʉʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ: ʚʩʝʛʜʘ ʦʜʥʦ ʠʟ l ʘʣʴʪʝʨʥʠʨʫʶʱʠʭ, ʪ. ʝ. ʧʨʠʥʠʤʘʶʱʠʭ 

+, ð ʠʣʠ 1,2 ʩʦʩʪʦʷʥʠʷ, ʩʚʦʡʩʪʚ ʣʶʙʦʡ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʬʠʛʫʨʳ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʢʘʢ ʩʚʦʡʩʪʚʦ ʜʚʫʩʪʦʨʦʥʥʦʩʪʠ ʩ ʝʛʦ çʣʠʮʦʤè (+) ʠ çʠʟʥʘʥʢʦʡè (ð). ʆʩʪʘʚʰʠʝʩʷ l ð 1 = L. 

ʩʚʦʡʩʪʚ ʪʦʛʜʘ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʟʥʘʢʠ ʪʦʯʝʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʚʫʩʪʦʨʦʥʥʝʡ 

ʬʠʛʫʨʳ (ʨʦʟʝʪʢʠ, ʣʝʥʪʳ, ʩʣʦʷ). ʆʪʩʶʜʘ ʈl-1 = ʈL . ʠ ʯʠʩʣʘʤ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʠ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʬʠʛʫʨ ʧʨʠ l = 1, 2, 3. . . .ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʠʩʣʘ ʛʨʫʧʧ 

ʩʠʤʤʝʪʨʠʠ ʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʬʠʛʫʨ ʧʨʠ L = 0, 1, 2. . . ʉʢʘʟʘʥʥʦʝ ʧʦʣʥʦʩʪʴʶ 

ʦʙʲʷʩʥʷʝʪ ʠ ʧʨʠʯʠʥʫ ʦʪʤʝʯʝʥʥʦʛʦ ʚʳʰʝ ʩʦʚʧʘʜʝʥʠʷ ʯʠʩʣʘ ʛʨʫʧʧ ʦʜʥʦʢʨʘʪʥʦʡ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʧʘʨʢʝʪʦʚ (ʈ1
ʇ
) ʩ ʯʠʩʣʦʤ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʷ ʩʣʦʝʚ ð ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʘʨʢʝʪʦʚ 

(ʈ1
ʉ
). ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ, ʩʦʛʣʘʩʥʦ ɻ. ʍʝʝʰʫ, ʟʜʝʩʴ ʈ1

ʇ
 = ʈ1

ʉ
 = 80.  

  ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʡ ʪʝʦʨʠʠ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʚ ʙʦʣʝʝ ʦʙʱʝʡ, ʯʝʤ ʧʦʩʣʝʜʥʷʷ, ʪʝʦʨʠʠ ð 1-ʢʨʘʪʥʦʡ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʭʘʨʘʢʪʝʨʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʦʪʨʘʞʘʝʪ ʥʝʢʦʪʦʨʳʝ ʯʝʨʪʳ ʨʘʟʚʠʪʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʚʦʦʙʱʝ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʣʶʙʳʤʠ ʜʚʫʤʷ ð ʤʝʥʝʝ ʠ ʙʦʣʝʝ ʦʙʱʝʡ, ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ð ʪʝʦʨʠʷʤʠ ʠ ʠʭ ʧʦʥʷʪʠʷʤʠ. 

ʆʩʥʦʚʘʥʠʝ ʜʣʷ ʚʳʚʦʜʘ ʦ ʙʦʣʝʝ ʙʦʛʘʪʦʡ, ʙʦʣʝʝ ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʧʦʥʷʪʠʡ ʩʪʘʨʦʡ 

ʪʝʦʨʠʠ ʚ ʫʩʣʦʚʠʷʭ ʥʦʚʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʧʦʩʣʝʜʥʶʶ, ʦʙʦʙʱʝʥʥʦʡ ʪʝʦʨʠʠ ʩʣʝʜʫʶʱʝʝ. 

ʉʪʘʨʳʝ ʧʦʥʷʪʠʷ çʢʣʘʩʩʠʯʝʩʢʦʡè ʪʝʦʨʠʠ, ʙʫʜʫʯʠ ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʩʠʩʪʝʤʫ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 

ʧʨʝʜʧʦʩʳʣʦʢ, ʧʨʘʚʠʣ ʚʳʚʦʜʘ, ʧʦʥʷʪʠʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ, ʪ. ʝ. ʚ ʙʦʣʝʝ ʦʙʱʫʶ ʪʝʦʨʠʶ, 

ʚʩʪʫʧʘʶʪ ʪʝʤ ʩʘʤʳʤ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ, ʧʨʠʦʙʨʝʪʘʶʪ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʘʩʧʝʢʪʦʚ, ʦʙʨʝʪʘʶʪ ʥʦʚʫʶ ʞʠʟʥʴ. ɺʳʷʚʣʝʥʠʝ ʵʪʠʭ ʩʚʷʟʝʡ, ʦʪʥʦʰʝʥʠʡ, 

ʘʩʧʝʢʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʤʘʣʝʥʴʢʠʤʠ ʠʣʠ ʙʦʣʴʰʠʤʠ ʦʪʢʨʳʪʠʷʤʠ, ʥʦʚʳʤ ʜʘʥʥʳʤʠ.  

  ɺʳʰʝ ʤʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʦʩʥʦʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ. 

ʆʩʪʘʝʪʩʷ ʫʢʘʟʘʪʴ ʥʘ ʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʤʳ ʚʦʚʩʝ ʥʝ ʩʪʘʨʘʣʠʩʴ ʠʩʯʝʨʧʘʪʴ 

ʚʩʝ ʦʪʥʦʩʷʱʠʝʩʷ ʩʶʜʘ ʨʘʙʦʪʳ
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 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʦʨʠʷ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʥʘʰʣʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ: 1) ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʚʦʡʥʠʢʦʚʳʭ 

ʩʨʘʩʪʘʥʠʡ ʢʨʠʩʪʘʣʣʦʚ (ʠʭ ʩʠʤʤʝʪʨʠʠ ð ʂʶʨʴʝʥ ʠ ʃʝ ʂʦʨ, 1958; ʂʶʨʴʝʥ ʠ ɼʦʥʥʝʡ, 1959;  ʍʦʣʟʝʨ, 1958; ʠʭ 

ʧʨʦʩʪʳʭ ʬʦʨʤ ð ʐʘʬʨʘʥʦʚʩʢʠʡ ʠ ʇʠʩʴʤʝʥʥʳʡ, 1964, ʚ ʠʭ ʨʘʙʦʪʝ ʩʦʜʝʨʞʠʪʩʷ ʚʳʚʦʜ 147 ʧʨʦʩʪʳʭ 

ʜʚʫʮʚʝʪʥʳʭ ʬʦʨʤ; ʐʘʬʨʘʥʦʚʩʢʠʡ, 1968); 2) ʚ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ (ʟʜʝʩʴ ʧʠʦʥʝʨʩʢʦʡ ʷʚʣʷʝʪʩʷ 

ʨʘʙʦʪʘ ʂʦʢʨʝʥʘ, 1952; ɺʘʡʥʰʪʝʡʥ, ʊʠʱʝʥʢʦ, 1955; ʈʫʤʘʥʦʚʘ, 1958ð1961, ʠ ʜʨ.); 3) ʧʨʠ ʦʧʠʩʘʥʠʠ 

ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ ʢʨʠʩʪʘʣʣʦʚ, ʚʝʢʪʦʨʥʳʭ ʠ ʪʝʥʟʦʨʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʪ. ʜ. (ʊʘʚʛʝʨ, ɿʘʡʮʝʚ, 1956; ʂʦʧʮʠʢ, 

1966; ʐʫʚʘʣʦʚ, 1959; ʅʝʨʦʥʦʚʘ, ɹʝʣʦʚ, 1959); 4) ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʯʝʪʥʦʩʪʠ ʚ ʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ (ʃʠ, ʗʥʛ, 1956; ʃʘʥʜʘʫ, 1957; 

ʐʫʙʥʠʢʦʚ, 1961), ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠ ʧʨʦʩʪʦʡ ʠʥʚʝʨʩʠʠ ʚ ʙʠʦʣʦʛʠʠ (ʋʨʤʘʥʮʝʚ, 1966). 

ʀʜʝʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʩʧʦʦʙʩʪʚʦʚʘʣʠ: ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʠʜʝʡ ʩʠʤʤʝʪʨʠʠ ʠʥʦʛʦ ʨʦʜʘðʮʚʝʪʥʦʡ 

ʩʠʤʤʝʪʨʠʠ (ʅ. ɺ. ɹʝʣʦʚ, ʊ. ʅ. ʊʘʨʭʦʚʘ, 1956), ʮʚʝʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ (ɻ. ʉ. ʇʦʣʠ, 1961; ʅ. ʅ. ʅʝʨʦʥʦʚʘ, ʅ. 

ɺ. ɹʝʣʦʚ, 1961), ʮʚʝʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ (ɸ. ʌ. ʇʘʣʠʩʪʨʘʥʪ, 1966), ʧʨʦʩʪʦʡ ʠ ʢʨʘʪʥʦʡ 

ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʠ (ɸ. ʅʠʛʛʣʠ, ɻ. ɺʦʥʜʨʘʯʝʢ, 1960; ʆ. ɺʠʪʪʢʝ, 1962; ɸ. ʄ. ɿʘʤʦʨʟʘʝʚ, 1967), ʩʠʤʤʝʪʨʠʠ 

ʮʚʸʪʥʳʭ ʧʦʣʠʵʜʨʦʚ (ʆ. ɺʠʪʪʢʝ, ɸ.ʄ. ɻʘʨʨʠʜʦ, 1959), ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʤʤʝʪʨʠʠ (ɸ. ɹʠʥʝʥʩʪʦʢ, ʇ. ʇ. ʕʚʘʣʴʜ, 

1961), ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ (ɸ. ɺ. ʐʫʙʥʠʢʦʚ, 1960; ʕ. ʀ. ɻʘʣʷʨʩʢʠʡ, ɸ. ʄ. ɿʘʤʦʨʟʘʝʚ, 1963), ʧʨʦʩʪʦʡ ʠ 

ʢʨʘʪʥʦʡ ʘʥʪʠʩʥʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ (ʕ. ʀ. ɻʘʣʷʨʩʢʠʡ, ɸ. ʄ. ɿʘʤʦʨʟʘʝʚ, 1963; ʕ. ʀ. ɻʘʣʷʨʩʢʠʡ, 1967), ʮʚʝʪʥʦʡ 

ʩʠʤʤʝʪʨʠʠ ʠ ʮʚʝʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ (ʕ. ʀ. ɻʘʣʷʨʩʢʠʡ), ʢʦʥʬʦʨʤʥʦʡ ʩʠʤʤʝʪʨʠʠ (ʕ. ʀ. ɻʘʣʷʨʩʢʠʡ, 

ʃ. ʄ. ɿʘʤʦʨʟʘʝʚ, 1963), ʘʬʬʠʥʥʦʡ ʩʠʤʤʝʪʨʠʠ (ɸ ʄ. ɿʘʤʦʨʟʘʝʚ, 1970), ʬʝʜʦʨʦʚʩʢʠʭ ʛʨʫʧʧ ʚ ʤʥʦʛʦʤʝʨʥʳʭ ʠ 

ʥʝʝʚʢʣʠʜʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ (ɸ. ʍʘʨʣʝʡ, ɼʞ. ʅʝʡʙʶʟʝʨ, ɻ. ɺʦʥʜʨʘʯʝʢ, 1967; ɸ. ʃ. ʄʘʢʢʝʡ, ɻ. ʉ. ʇʦʣʠ, 
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ʚ ʫʢʘʟʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʧʨʦʜʝʣʘʥʘ ʩʦʚʝʪʩʢʠʤʠ ʫʯʝʥʳʤʠ.   

 ʉʚʦʜʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʜʦʧʦʣʥʷʶʱʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʧʨʘʚʢʠ ʦʙ ʦʪʜʝʣʴʥʳʭ 

ʧʦʜʪʠʧʘʭ ʩʠʤʤʝʪʨʠʠ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʜʝʣʘʭ.  
 

 

Ä 2. ɼʀɸʃɽʂʊʀʂɸ ʊʆɾɼɽʉʊɺɸ ʀ ʈɸɿʃʀʏʀʗ  

ʀ ʅʆɺʓɽ ʉʀʄʄɽʊʈʀʀ 

ɿʜʝʩʴ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ ʩʠʤʤʝʪʨʠʠ ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ; ʪʦʞʜʝʩʪʚʦ ʠ 

ʨʘʟʣʠʯʠʝ ʩʠʤʤʝʪʨʠʠ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʠʞʝ ʚ ʨʘʟʜʝʣʘʭ ʦʙ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʩʠʤʤʝʪʨʠʠ. ʊʘʢʘʷ ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʢʦʪʦʨʫʶ ʨʘʥʝʝ ʤʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʘ ʧʨʠʤʝʨʝ çʩʠʤʤʝʪʨʠʠ ʩʠʩʪʝʤʳè ʠ çʩʠʩʪʝʤʳ ʩʠʤʤʝʪʨʠʠè ʠ 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘ ʜʨʫʛʠʭ ʧʦʥʷʪʠʷʭ, ʢʘʪʝʛʦʨʠʷʭ, ʟʘʢʦʥʘʭ, 

ʨʘʟʫʤʝʝʪʩʷ, ʥʝ ʩʣʫʯʘʡʥʘ. ʊʘʢʦʝ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʨʦʩʪʦʝ ʠʟʤʝʥʝʥʠʝ ʪʦʯʝʢ ʟʨʝʥʠʷ ʧʨʠʚʦʜʠʪ, 

ʚʦʦʙʱʝ ʛʦʚʦʨʷ ʢ ʨʘʟʥʳʤ ʜʦʧʦʣʥʷʶʱʠʤ ʜʨʫʛ ʜʨʫʛʘ ʨʝʟʫʣʴʪʘʪʘʤ. ʆʥʦ ʩʪʘʣʦ ʙʳʪʴ, 

ʥʝʦʙʭʦʜʠʤʦ. ɹʝʟ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢʘʨʪʠʥʘ ʧʨʠʨʦʜʳ ʙʳʣʘ ʙʳ ʷʚʥʦ ʥʝʧʦʣʥʦʡ ʠ 

ʦʜʥʦʩʪʦʨʦʥʥʝʡ.  

  ʆʜʥʘʢʦ ʧʝʨʝʡʜʝʤ ʢ ʘʥʘʣʠʟʫ ʩʠʤʤʝʪʨʠʠ ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ.  

  ʅʝʪʨʫʜʥʦ ʙʳʣʦ ʫʞʝ ʚ ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʦʙʥʘʨʫʞʠʪʴ ʠʩʪʦʢʠ ʠʜʝʡ ʮʚʝʪʥʦʡ 

ʩʠʤʤʝʪʨʠʠ: ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʣʦʛʠʯʥʳʤ ʧʝʨʝʡʪʠ ʦʪ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʚʫʮʚʝʪʥʦʡ çʯʝʨʥʦ-

ʙʝʣʦʡè ʩʠʤʤʝʪʨʠʠ ʢ ʨ-ʮʚʝʪʥʦʡ (ʨÓ2), ʚ ʢʦʪʦʨʦʡ ʨ ʮʚʝʪʦʚ ʤʦʜʝʣʠʨʦʚʘʣʠ ʙʳ ʨ ʨʘʟʣʠʯʥʳʭ 

ʩʦʩʪʦʷʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʚʦʧʨʝʢʠ ʦʯʝʚʠʜʥʦʩʪʠ ʥʫʞʥʦ ʙʳʣʦ 

ʧʨʠʟʥʘʪʴ ʨʘʚʝʥʩʪʚʦ ʥʝʨʘʚʥʳʭ ʪʦʞʜʝʩʪʚʦ ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʭ, ʨʘʟʣʠʯʥʳʭ çʮʚʝʪʦʚè, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʮʚʝʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʡ, ʩʚʦʡʩʪʚ, ʦʪʥʦʰʝʥʠʡ. ʀ ʩʥʦʚʘ 

ʧʨʠʥʷʪʠʝ ʪʘʢʦʛʦ ʨʘʚʝʥʩʪʚʘ ʙʳʣʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʣʝʛʯʝʥʦ ʪʝʦʨʠʝʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʚ 

ʢʦʪʦʨʦʡ ʫʞʝ ʧʨʠʟʥʘʚʘʣʠʩʴ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ, ʨʘʚʝʥʩʪʚʦ ʜʚʫʭ ʣʶʙʳʭ ʨʘʟʣʠʯʥʳʭ, ʩʪʘʣʦ 

ʙʳʪʴ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ, ʩʦʩʪʦʷʥʠʡ ð1, 2 ð Bj ïx (j = 1, 2,.. ., l) ʩʚʦʡʩʪʚ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʣʠʰʴ, ʯʪʦʙʳ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʘʥʪʠʩʠʤʝʪʨʠʠ 

ʩʦʩʪʦʷʥʠʷ 1, 2 ʚʟʘʠʤʦʧʨʝʚʨʘʱʘʣʠʩʴ, ʩʪʘʥʦʚʠʣʠʩʴ çʨʘʚʥʳʤʠè ʜʨʫʛ ʜʨʫʛʫ, ʢʘʞʜʦʝ ʩʚʦʝʤʫ 

ʜʨʫʛʦʤʫ. 

   ʇʨʠ ʨʘʟʚʠʪʠʠ ʪʝʦʨʠʠ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʢʨʫʧʥʝʡʰʠʤ ʩʦʚʨʝʤʝʥʥʳʤ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʦʤ ʘʢʘʜʝʤʠʢʦʤ ʅ. ɺ. ɹʝʣʦʚʳʤ, ʦʜʥʘʢʦ, ʧʨʠʥʠʤʘʣʦʩʴ, ʯʪʦ ʩʚʦʡʩʪʚʦ B (ʚʩʝʭ 

ʪʦʯʝʢ) ʬʠʛʫʨʳ F ʦʙʣʘʜʘʝʪ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʫʞʝ ʥʝ ʜʚʫʤʷ, ʘ ʙʦʣʝʝ ð ʨ ð ʩʦʩʪʦʷʥʠʷʤʠ 

(ʨÓ2). ʇʨʠ ʠʟʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʦʜʥʠ ʠ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ 

ʧʦ ʮʠʢʣʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ 1Ÿ2ŸéŸʨŸ1 ʜʦʣʞʥʳ ʙʳʣʠ ʩʤʝʥʷʪʴʩʷ ʜʨʫʛʠʤʠ 

(ʧʨʝʚʨʘʱʘʪʴʩʷ, ʩʪʘʥʦʚʠʪʴʩʷ ʨʘʚʥʳʤʠ ʠʤ). ʉʘʤ ʞʝ ʦʙʲʝʢʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʝʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʣ ʩʘʤʦʩʦʚʤʝʩʪʠʪʴʩʷ ð ʦʩʪʘʪʴʩʷ ʪʦʞʜʝʩʪʚʝʥʥʳʤ ʩʘʤʦʤʫ ʩʝʙʝ 

ʧʦ ʧʨʠʟʥʘʢʫ ɺ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʝ. ʊʘʢ ʦʙʩʪʦʠʪ ʜʝʣʦ, ʥʘʧʨʠʤʝʨ, ʩ ʚʝʥʯʠʢʦʤ ʮʚʝʪʢʘ 

                                                                                                                                                             
1963; ɸ. ʄ. ɿʘʤʦʨʟʘʝʚ, ɺ. ɺ. ʎʝʢʠʥʦʚʩʢʠʡ, 1968; ʊ. ʉ. ʂʫʥʮʝʚʠʯ, ʅ. ɺ. ɹʝʣʦʚ, 1968, ʠ ʜʨ.), ʢʨʠʚʦʣʠʥʝʡʥʦʡ 

(ɼ. ɺ. ʅʘʣʠʚʢʠʥ, 1925; ʇ. ʃ. ʜʫʙʦʚ, 1970); ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʠʤʤʝʪʨʠʠ (ʄ. ɸ. ʄʘʨʫʪʘʝʚ, 1972); ʨʝʰʝʥʠʶ 

ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʦ ʯʠʩʣʝ ʪʦʯʝʯʥʳʭ, ʣʠʥʝʡʥʳʭ, ʧʣʦʩʢʠʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʫʢʘʟʘʥʥʳʭ ʩʠʤʤʝʪʨʠʡ; 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʦʙʦʙʱʝʥʥʦʡ ʪʝʦʨʠʠ ʧʨʦʩʪʳʭ ʬʦʨʤ (ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʠʡ, ɺ. ʀ. ʄʠʭʝʝʚ,  

ʉ. ʐ. ɻʝʥʜʝʣʝʚ, ɺ. ɸ. ʄʦʢʠʝʚʩʢʠʡ ʠ ʜʨ.) ʠ ʪʝʦʨʠʠ ʜʚʦʡʥʠʢʦʚ, ʪʨʦʡʥʠʢʦʚ... ʩʨʘʩʪʘʥʠʷ (ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʠʡ, 

ɺ. ɸ. ʇʠʩʴʤʝʥʥʳʡ, ɺ. ɸ. ʄʦʢʠʝʚʩʢʠʡ ʠ ʜʨ.); ʨʘʟʚʠʪʠʶ ʦʙʦʙʱʝʥʥʦʡ ʪʝʦʨʠʠ ʧʦʣʠ- ʠ ʠʟʦʤʦʨʬʠʟʤʘ ʠ ʪʝʦʨʠʠ 

ʜʠʩʩʬʘʢʪʦʨʦʚ (ʖ. ɸ. ʋʨʤʘʥʮʝʚ). ɿʜʝʩʴ ʫʤʝʩʪʥʦ ʥʘʧʦʤʥʠʪʴ ʪʘʢʞʝ ʠ ʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʩʪʝʨʝʦʵʜʨʦʚ, ʨʘʟʚʠʪʦʡ ɹ. ʅ. ɼʝʣʦʥʝ (1959ð1961 ʛʛ.); ʨʝʰʝʥʠʠ ʅ. ʄ. ɹʘʰʢʠʨʦʚʳʤ ʧʨʦʙʣʝʤʳ ʦʜʥʦʟʥʘʯʥʦʛʦ 

ʟʘʜʘʥʠʷ ʢʘʞʜʦʡ ʠʟ 230 ʬʝʜʦʨʦʚʩʢʠʭ ʛʨʫʧʧ ʩʚʦʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʩʪʝʨʝʦʵʣʝʤʝʥʪʦʤ; ʨʘʙʦʪʘʭ ɹ. ɸ. ɺʝʥʢʦʚʘ ʠ 

ɸ. ɼ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʦ ʩʚʦʡʩʪʚʘʭ ʨʘʟʙʠʝʥʠʡ ʤʥʦʛʦʤʝʨʥʳʭ ʠ ʥʝʝʚʢʣʠʜʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ; ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʢʠʰʠʥʝʚʩʢʠʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ ʬʝʜʦʨʦʚʩʢʠʭ ʛʨʫʧʧ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʃʦʙʘʯʝʚʩʢʦʛʦ (ɺ. ʉ. ʄʘʢʘʨʦʚ) ʠ ʚ 

ʧʩʝʚʜʦʝʚʢʣʠʜʦʚʦʡ  ʛʝʦʤʝʪʨʠʠ ʄʠʥʢʦʚʩʢʦʛʦ (ʀ. ɸ. ɹʘʣʪʘʛ); ʦʙ ʠʟʚʝʩʪʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʪʝʦʨʠʠ ʠ ʚʳʚʦʜʝ 

ʪʘʙʣʠʮ ʥʝʧʨʠʚʦʜʠʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʬʝʜʦʨʦʚʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʆ. ɺ. ʂʦʚʘʣʝʚʳʤ ʠ ɼ. ʂ. 

ʌʘʜʜʝʝʚʳʤ (ʚ 1961 ʛ.). 
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ʨʘʩʪʝʥʠʷ ʩ 6 ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʮʚʝʪʫ ʣʝʧʝʩʪʢʘʤʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ 

ʨʘʟʥʦʮʚʝʪʥʳʝ ʣʝʧʝʩʪʢʠ ʪʘʢʦʛʦ 6-ʯʣʝʥʥʦʛʦ ʚʝʥʯʠʢʘ ʩʯʠʪʘʶʪʩʷ ʨʘʚʥʳʤʠ ʧʦʪʦʤʫ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ð ʧʦʚʦʨʦʪ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʧʝʨʝʢʨʘʰʠʚʘʥʠʝʤ, ʢʦʪʦʨʘʷ ʧʝʨʚʳʡ ʣʝʧʝʩʪʦʢ ʧʝʨʝʚʦʜʠʪ ʥʘ ʤʝʩʪʦ ʚʪʦʨʦʛʦ, ʚʪʦʨʦʡ ʥʘ ʤʝʩʪʦ 

ʪʨʝʪʴʝʛʦ ʠ ʪ. ʜ: ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʚʳʡ, ʩʢʘʞʝʤ ʢʨʘʩʥʳʡ, ʣʝʧʝʩʪʦʢ ʧʝʨʝʢʨʘʰʠʚʘʝʪ ʚ 

ʦʨʘʥʞʝʚʳʡ, ʦʨʘʥʞʝʚʳʡ ð ʚ ʞʝʣʪʳʡ, ʞʝʣʪʳʡ ð ʚ ʟʝʣʝʥʳʡ, ʟʝʣʝʥʳʡ ð ʚ ʛʦʣʫʙʦʡ, ʛʦʣʫʙʦʡ 

ð ʚ ʩʠʥʝ-ʬʠʦʣʝʪʦʚʳʡ, ʩʠʥʝ-ʬʠʦʣʝʪʦʚʳʡ ʚ ʢʨʘʩʥʳʡ, ʘ ʚʩʶ ʩʦʩʪʘʚʥʫʶ ʬʠʛʫʨʫ ʧʝʨʝʚʦʜʠʪ 

ʩʘʤʫ ʚ ʩʝʙʷ. ʀ ʪʘʢ ʧʦʚʦʨʘʯʠʚʘʪʴ, ʧʝʨʝʢʨʘʰʠʚʘʪʴ, ʩʦʚʤʝʱʘʪʴ ʬʠʛʫʨʫ ʩ ʩʘʤʦʡ ʩʦʙʦʡ, ʥʝ 

ʧʦʚʪʦʨʷʷʩʴ, ʤʦʞʥʦ ʪʦʣʴʢʦ 6 ʨʘʟ. ʇʦʵʪʦʤʫ ʚ ʪʝʦʨʠʠ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʪʘʢʦʤʫ ʮʚʝʪʢʫ ʧʨʠʩʫʱʘ ʦʩʴ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ 6-ʛʦ ʧʦʨʷʜʢʘ.  

  ʇʦʩʣʝ ʩʢʘʟʘʥʥʦʛʦ ʦ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʥʝʪʨʫʜʥʦ ʧʨʠʡʪʠ ʚ ʠʟʚʝʩʪʥʳʭ ʦʪʥʦʰʝʥʠʷʭ 

ʢ ʧʨʝʜʝʣʴʥʦʡ ʠʜʝʝ çʢʨʘʪʥʦʡ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠè ʬʠʛʫʨʳ F, ʢʘʞʜʘʷ ʪʦʯʢʘ ʢʦʪʦʨʦʡ 

ʦʙʣʘʜʘʝʪ ʩʨʘʟʫ l-ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ɺ1, B2, ɺ3,. . ., ɺl (lÓ2), ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ 

ʩʧʦʩʦʙʥʦ ʧʨʝʨʳʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʨ1, ʨ2, ʨ3, . . ., ʨl -ʩʦʩʪʦʷʥʠʷʭ, ʧʨʠʯʝʤ ʣʶʙʦʝ ʠʟ        

ʨi-ʭÓ 2. ʈʘʟʙʦʨ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʝʚ ʵʪʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʫʩʣʦʚʠʡ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʦʙʱʝʥʠʷ 

ʧʦ ʩʫʱʝʩʪʚʫ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʝʜʤʝʪ ʪʝʦʨʠʠ ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʠ.  

  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʝ ʰʘʛʠ ʚ ʨʘʟʚʠʪʠʠ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ, ʚʦ-ʧʝʨʚʳʭ, ʙʳʣʠ 

ʩʜʝʣʘʥʳ ʙʣʘʛʦʜʘʨʷ ʧʨʠʟʥʘʥʠʶ ʨʘʚʝʥʩʪʚʘ, ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʥʝʨʘʚʥʦʛʦ, ʥʝʪʦʞʝʩʪʚʝʥʥʦʛʦ. 

ʇʨʠ ʵʪʦʤ ʣʦʛʠʯʝʩʢʠʤ ʦʧʨʘʚʜʘʥʠʝʤ ʪʘʢʦʛʦ ʧʨʠʟʥʘʥʠʷ ʩʣʫʞʠʣʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ, 

ʧʨʝʚʨʘʱʘʶʱʠʭ ʵʪʠ ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʜʨʫʛ ʚ ʜʨʫʛʘ. ʚʦ-ʚʪʦʨʳʭ, ʵʪʠ ʰʘʛʠ ʙʳʣʠ 

ʩʜʝʣʘʥʳ ʙʣʘʛʦʜʘʨʷ ʧʨʠʟʥʘʥʠʶ ʨʘʟʣʠʯʠʷ, ʥʝʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʚʥʫʪʨʠ ʪʦʞʜʝʩʪʚʝʥʥʦʛʦ ð 

ʚʳʜʝʣʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ɺj-ʭ (j = 1, 2, 3,.. ., l) ʩʚʦʡʩʪʚ. ɺ ʠʪʦʛʝ 

ʩʘʤʦʡ ʛʣʫʙʦʢʦʡ ʦʩʥʦʚʦʡ ʥʦʚʳʭ ʩʠʤʤʝʪʨʠʡ ʦʢʘʟʳʚʘʝʪʩʷ ʦʙʲʝʢʪʠʚʥʘʷ ʜʠʘʣʝʢʪʠʢʘ 

ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ. ɸʙʩʪʨʘʢʪʥʦʝ ʪʦʞʜʝʩʪʚʦ ʠ ʝʛʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ð ʧʠʩʘʣ ʌ. 

ʕʥʛʝʣʴʩ, ð ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʣʠʯʠʶ ʫʤʝʩʪʥʳ ʪʦʣʴʢʦ ʚ ʤʘʪʝʤʘʪʠʢʝ ʘʙʩʪʨʘʢʪʥʦʡ ʥʘʫʢʝ, 

ʟʘʥʠʤʘʶʱʝʡʩʷ ʫʤʩʪʚʝʥʥʳʤʠ ʧʦʩʪʨʦʝʥʠʷʤʠ ʭʦʪʷ ʙʳ ʠ ʷʚʣʷʶʱʠʤʠʩʷ ʦʪʨʘʞʝʥʠʷʤʠ 

ʨʝʘʣʴʥʦʩʪʠ ð ʧʨʠʯʝʤ ʠ ʟʜʝʩʴ ʦʥʦ ʧʦʩʪʦʷʥʥʦ ʩʥʠʤʘʝʪʩʷ (ɻʝʛʝʣʴ, çʕʥʮʠʢʣʦʧʝʜʠʷè, ʯ. I, ʩʪʨ. 

235). ʊʦʪ ʬʘʢʪ, ʯʪʦ ʪʦʞʜʝʩʪʚʦ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʨʘʟʣʠʯʠʝ, ʚʳʨʘʞʝʥ ʚ ʢʘʞʜʦʤ 

ʧʨʝʜʣʦʞʝʥʠʠ, ʛʜʝ ʩʢʘʟʫʝʤʦʝ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʣʠʯʥʦ ʦʪ ʧʦʜʣʝʞʘʱʝʛʦ. ʃʠʣʠʷ ʝʩʪʴ 

ʨʘʩʪʝʥʠʝ, ʨʦʟʘ ʢʨʘʩʥʘ: ʟʜʝʩʴ ʣʠʙʦ ʚ ʧʦʜʣʝʞʘʱʝʤ, ʣʠʙʦ ʚ ʩʢʘʟʫʝʤʦʤ ʠʤʝʝʪʩʷ ʥʝʯʪʦ ʪʘʢʦʝ, 

ʯʪʦ ʥʝ ʧʦʢʨʳʚʘʝʪʩʷ ʩʢʘʟʫʝʤʳʤ ʠʣʠ ʧʦʜʣʝʞʘʱʠʤ (ɻʝʛʝʣʴ, ʪ. VI, ʩʪʨ. 231). ʉʘʤʦ ʩʦʙʦʡ 

ʨʘʟʫʤʝʝʪʩʷ, ʯʪʦ ʪʦʞʜʝʩʪʚʦ ʩ ʩʦʙʦʡ ʫʞʝ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʠʤʝʝʪ ʩʚʦʠʤ ʥʝʦʙʭʦʜʠʤʳʤ 

ʜʦʧʦʣʥʝʥʠʝʤ ʦʪʣʠʯʠʝ ʦʪ ʩʚʦʝʛʦ çʜʨʫʛʦʛʦè
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 . ʀ ʜʘʣʝʝ çʪʦʞʜʝʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ ð 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʩʣʫʯʘʡʥʦʩʪʴ ð ʧʨʠʯʠʥʘ ʠ ʜʝʡʩʪʚʠʝ ð ʚʦʪ ʛʣʘʚʥʳʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ, ʝʩʣʠ ʠʭ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʜʝʣʴʥʦ ʧʨʝʚʨʘʱʘʶʪʩʷ ʜʨʫʛ ʚ ʜʨʫʛʘ. ʀ ʪʦʛʜʘ ʜʦʣʞʥʳ 

ʧʨʠʡʪʠ ʥʘ ʧʦʤʦʱʴ çʦʩʥʦʚʘʥʠʷè 
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. 

  ɺ ʩʘʤʠʭ ʢʘʪʝʛʦʨʠʷʭ ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʠʟʚʝʩʪʥʫʶ 

ʩʠʤʤʝʪʨʠʶ ʠ ʘʩʠʤʤʝʪʨʠʶ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʢʘʪʝʛʦʨʠʠ ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʚʟʘʠʤʥʦ 

ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳ, ʪʘʢ ʢʘʢ, ʠʤʝʷ ʣʠʰʴ ʦʜʥʫ ʠʟ ʥʠʭ ʩʢʘʞʝʤ ʪʦʞʜʝʩʪʚʦ ʩ ʟʘʢʣʶʯʝʥʥʳʤ ʚ 

ʥʝʤ ʨʘʟʣʠʯʠʝʤ, ʤʳ ʧʦ ʟʘʢʦʥʘʤ ʘʥʪʠʩʠʤʤʤʝʪʨʠʠ ʤʦʞʝʤ ʚʳʚʝʩʪʠ: 1) ʘʥʪʠʨʘʚʥʦʝ ʝʤʫ 

ʨʘʟʣʠʯʠʝ ʩ ʝʛʦ ʠʤʤʘʥʝʥʪʥʳʤ ʪʦʞʜʝʩʪʚʦʤ, 2) ʠʭ ʚʟʘʠʤʥʫʶ ʧʨʝʚʨʘʱʘʝʤʦʩʪʴ ð 

ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʫʶ  ʧʨʝʦʙʨʘʟʫʝʤʦʩʪʴ, 3) ʚʟʘʠʤʥʦʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʘʨʥʦʩʪʴ.  

  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʢʘʪʝʛʦʨʠʡ ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ð ʵʪʦ ʧʨʦʮʝʩʩ, 

ʣʠʰʴ ʦʜʥʘ çʪʦʯʢʘè ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʘʥʪʠʨʘʚʝʥʩʪʚʫ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʝʛʦ 

çʪʦʯʢʘʭè ʪʦʞʜʝʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ ʙʫʜʫʪ ʚʟʘʠʤʥʦ ʥʝʨʘʚʥʳ, ʘʩʠʤʤʝʪʨʠʯʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʜʨʫʛʦʡ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ, ʥʘʧʨʠʤʝʨ 

ʢʨʠʚʦʣʠʥʝʡʥʦʡ, ʚʟʘʘʠʤʦʦʪʥʦʰʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʘʪʝʛʦʨʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʥʦʚʘ ʧʦ-

ʩʚʦʝʤʫ ʩʠʤʤʝʪʨʠʯʥʳ, ʢʦʣʴ ʩʢʦʨʦ ʫʜʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ, ʧʨʝʚʨʘʱʘʪʴ ʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʠ 

ʧʦ çʥʝʨʘʚʥʳʤè ʧʨʠʟʥʘʢʘʤ. ʅʦ ʵʪʦ ʪʦʪʯʘʩ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʦʚʫʶ ʘʩʠʤʤʝʪʨʠʶ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʘʥʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʪ. ʝ. ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ 
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 ʂ. ʄʘʨʢʩ ʠ ʌ. ʕʥʛʝʣʴʩ. ʉʦʯ., ʪ. 20, ʩʪʨ. 529ð530. 
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 ʊʘʤ ʞʝ, ʩʪʨ. 531. 
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ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʜʘʥʥʦʡ ʩʠʤʤʝʪʨʠʠ ʥʝ ʙʫʜʫʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʳʤʠ.  

  ʎʚʝʪʥʘʷ ʩʠʤʤʝʪʨʠʷ. ʎʚʝʪʥʘʷ ʧʨʦʩʪʘʷ ʠ ʢʨʘʪʥʘʷ ʘʥʪʠʩʠʤʤʝʪʨʠʠ. ʀʥʦʡ ʧʫʪʴ 

ʚʳʚʦʜʘ ʠʜʝʡ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʫʞʝ ʟʥʘʢʦʤʦʡ ʟʘʜʘʯʝ ð ʟʘʜʘʯʝ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʤʤʝʪʨʠʠ ʪʨʝʭʤʝʨʥʳʭ ʬʠʛʫʨ, ʠ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʢʨʠʩʪʘʣʣʦʚ ʩ ʠʭ ʨʝʰʝʪʯʘʪʳʤ ʩʪʨʦʝʥʠʝʤ. ɺ ʧʝʨʚʳʭ ʞʝ ʨʘʙʦʪʘʭ ʧʦ ʮʚʝʪʥʦʡ 

ʩʠʤʤʝʪʨʠʠ ʅ. ɺ. ɹʝʣʦʚ ʠ ʊ. ʅ. ʊʘʨʭʦʚʘ ʦʪʤʝʪʠʣʠ, ʯʪʦ 46 ʯʝʨʥʦ-ʙʝʣʳʭ ʥʝʪʨʠʚʠʘʣʴʥʳʭ 

ʛʨʫʧʧ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʧʘʨʢʝʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʦʨʪʦʛʦʥʘʣʴʥʦʡ 

ʧʨʦʝʢʮʠʠ ʪʝʭ ʠʟ 230 ʬʝʜʦʨʦʚʩʢʠʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ, ʚ ʢʦʪʦʨʳʭ ʩʦʧʨʷʛʘʝʤʳʝ ʚʠʥʪʦʚʳʤ 

ʧʝʨʝʥʦʩʦʤ ʬʠʛʫʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʜʚʫʭ ʠ ʪʦʣʴʢʦ ʥʘ ʜʚʫʭ ʧʦʜʫʨʦʚʥʷʭ
123
. ʇʦʥʷʪʥʦ, ʯʪʦ, 

ʦʪʙʠʨʘʷ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʪʝ ʬʝʜʦʨʦʚʩʢʠʝ ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʧʨʷʛʘʝʤʳʝ ʬʠʛʫʨʳ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʪʨʝʭ ʠ ʪʦʣʴʢʦ ʥʘ ʪʨʝʭ, ʥʘ ʯʝʪʳʨʝʭ ʠ ʪʦʣʴʢʦ ʥʘ ʯʝʪʳʨʝʭ, ʥʘ ʰʝʩʪʠ ʠ 

ʪʦʣʴʢʦ ʥʘ ʰʝʩʪʠ ʧʦʜʫʨʦʚʥʷʭ, ʤʳ ʪʝʤ ʩʘʤʳʤ ʦʪʙʠʨʘʝʤ ʪʝ ʛʨʫʧʧʳ, ʧʣʦʩʢʦʩʪʥʦʝ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʣʫʯʘʷʤ 

ʪʨʝʭ, ʯʝʪʳʨʝʭ ʠ ʰʝʩʪʠ ʮʚʝʪʦʚ, ʚʦ-ʚʪʦʨʳʭ, ʧʨʠʟʥʘʥʠʷ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʡ 

ʩʠʤʤʝʪʨʠʠ ʦʜʥʠʭ ʮʚʝʪʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʨʫʛʠʝ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʦʧʝʨʘʮʠʷʤ 

ʵʣʝʤʝʥʪʳ ʧʨʝʜʩʪʘʶʪ ʢʘʢ ʵʣʝʤʝʥʪʳ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ. ʊʘʢʠʤ ʧʫʪʝʤ ʘʚʪʦʨʘʤ ʫʜʘʣʦʩʴ 

ʦʪʦʙʨʘʪʴ 15 ʮʚʝʪʥʳʭ ʛʨʫʧʧ ʧʘʨʢʝʪʦʚ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʮʚʝʪʥʳʝ ʤʦʟʘʠʢʠ
124

 (çʦʙʦʙʱʝʥʥʳʝ ʧʨʦʝʢʮʠʠè ʥʝʢʦʪʦʨʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʛʨʫʧʧ, ʩʦʭʨʘʥʷʶʱʠʭ ʠʥʚʘʨʠʘʥʪʥʳʤ ʚʝʢʪʦʨ ʦʩʥʦʚʥʦʛʦ ʧʝʨʝʥʦʩʘ; ʧʨʠ ʵʪʦʤ ʨʘʟʥʳʝ ʮʚʝʪʘ 

ʤʦʟʘʠʢ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʨʦʚʥʷʤ, ʯʝʨʝʜʫʶʱʠʤʩʷ ʯʝʨʝʟ  ).  

  ɺ ʠʪʦʛʝ ʤʳ ʢʦʥʢʨʝʪʥʦ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʢʘʢ ʙʳ ʚ ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ ʩʥʦʚʘ 

ʧʨʠʭʦʜʠʤ ʢ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ: ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʧʦʜʫʨʦʚʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʝʜʦʨʦʚʩʢʦʡ ʛʨʫʧʧʳ, ʘ ʧʝʨʝʭʦʜ, ʧʨʝʚʨʘʱʝʥʠʝ ʦʜʥʠʭ ʮʚʝʪʦʚ 

ʚ ʜʨʫʛʠʝ ʧʨʠ ʜʝʡʩʪʚʠʠ ʦʧʝʨʘʮʠʡ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʤʦʜʝʣʠʨʫʝʪ ʧʨʝʚʨʘʱʝʥʠʝ ʬʠʛʫʨ ʜʨʫʛ 

ʚ ʜʨʫʛʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʭ ʩ ʦʜʥʦʛʦ ʧʦʜʫʨʦʚʥʷ ʥʘ ʜʨʫʛʦʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʤʝʥʪʦʚ 

ʩʠʤʤʝʪʨʠʠ.  

  ʉʠʥʪʝʟ ʦʙʦʠʭ ʦʙʦʙʱʝʥʠʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ð ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʠ ʮʚʝʪʥʦʡ 

ʩʠʤʤʝʪʨʠʠ ð ʧʦʨʦʜʠʣ ʪʝʦʨʠʠ ʮʚʝʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʠ ʮʚʝʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚ 1961 ʛ. ʧʝʨʚʦʡ ʪʝʦʨʠʠ ʙʳʣʦ ʦʙʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʥʝʙʦʣʴʰʦʡ ʨʘʙʦʪʝ ɻ. ʉ. ʇʦʣʠ 
125

 (ɸʥʛʣʠʷ, ʂʝʤʙʨʠʜʞ), ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʚʠʪʦʡ ʚ ʪʦʤ ʞʝ 

ʛʦʜʫ ʚ ʥʝʩʢʦʣʴʢʦ ʠʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʅ. ʅ. ʅʝʨʦʥʦʚʦʡ ʠ ʅ. ɺ. ɹʝʣʦʚʳʤ 
126
. ʇʦʷʚʣʝʥʠʝ ʚ 

1966 ʛ. ʚʪʦʨʦʡ ʪʝʦʨʠʠ ʩʚʷʟʘʥʦ ʩ ʠʤʝʥʝʤ ɸ. ʌ. ʇʘʣʠʩʪʨʘʥʪʘ 
127
. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʜʝʠ ʵʪʠʭ 

ʪʝʦʨʠʡ ʙʳʣʠ ʨʘʟʚʠʪʳ ʧʨʠ ʚʳʚʦʜʝ ʜʚʫʤʝʨʥʳʭ ð ʧʣʦʩʢʠʭ ð ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʠʤʤʝʪʨʠʡ.  

  ɻ. ʉ. ʇʦʣʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʮʚʝʪʥʳʭ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʭ ʤʦʟʘʠʢ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜ 

ʦʙʦʙʱʝʥʥʳʭ ʧʨʦʝʢʮʠʡ ɹʝʣʦʚʘ ʠ ʊʘʨʭʦʚʦʡ. ʆʥ ʦʪʙʠʨʘʝʪ ʠʟ 230 ʬʝʜʦʨʦʚʩʢʠʭ ʛʨʫʧʧ ʪʝ, 

ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʜʣʷ çʨʘʟʤʥʦʞʘʝʤʳʭè ʬʠʛʫʨ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʫʨʦʚʥʷʭ ʠ ʥʘ ʪʘʢʦʤ ʞʝ ʯʠʩʣʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʫʨʦʚʥʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʦʛʦ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʮʚʝʪʦʤ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ, 
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ʤʦʜʝʣʠʨʫʶʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʫʨʦʚʥʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʜʠʥʘʢʦʚʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ 

ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ, ʘ ʪʝʤʥʳʤ ʩʚʝʪʣʳʤ ʪʦʥʘʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʮʚʝʪʘ ʤʦʜʝʣʠʨʫʶʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʘʥʥʦʛʦ ʮʚʝʪʘ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ ʫ ɻ. ʉ. ʇʦʣʠ ʚʳʨʘʞʘʶʪ ʵʬʬʝʢʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʢ ʧʣʦʩʢʦʩʪʠ 

ʚʠʥʪʦʚʳʭ ʠ ʟʝʨʢʘʣʴʥʳʭ ʦʩʝʡ, ʘ ʨʘʟʣʠʯʥʳʝ ð ʩʚʝʪʣʳʡ ʠ ʪʝʤʥʳʡ ð ʪʦʥʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʮʚʝʪʘ ð ʵʬʬʝʢʪ ʧʝʨʝʚʦʨʘʯʠʚʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ (ʧʦʚʦʨʦʪʥʳʭ ʠ ʚʠʥʪʦʚʳʭ ʦʩʝʡ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ). ʊʫ ʞʝ ʨʦʣʴ ʫ ʥʝʛʦ ʠʛʨʘʝʪ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʩʢʦʣʴʟʷʱʝʛʦ 

ʦʪʨʘʞʝʥʠʷ.  

  ʅ. ʅ. ʅʝʨʦʥʦʚʘ ʠ ʅ. ɺ. ɹʝʣʦʚ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʦʙʦʙʱʝʥʥʳʭ 

ʧʨʦʝʢʮʠʡ. ʅʦ ʧʨʠʤʝʥʷʶʪ ʝʛʦ ʥʝ ʢ ʬʝʜʦʨʦʚʩʢʠʤ, ʘ ʢ ʰʫʙʥʠʢʦʚʩʢʠʤ ʯʝʨʥʦ-ʙʝʣʳʤ (ʫʞʝ ʜʚʫʭ 

ʪʦʥʦʚ, ʦʩʪʘʝʪʩʷ ʜʦʙʘʚʠʪʴ ʣʠʰʴ ʮʚʝʪʘ) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʛʨʫʧʧʘʤ, ʦʪʙʠʨʘʷ ʠʟ ʦʙʱʝʛʦ ʠʭ 

ʯʠʩʣʘð1191ðʪʝ ʠʟ ʥʠʭ (21), ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʜʨʦʙʥʳʝ ʧʝʨʝʥʦʩʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʢ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ ʥʘ ʧʣʦʩʢʦʩʪʠ 

ʦʪʦʙʨʘʞʘʶʪ ʪʨʝʪʴʝ ʠʟʤʝʨʝʥʠʝ (ʝʛʦ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ), ʘ ʪʝʤʥʳʡ ʠ ʩʚʝʪʣʳʡ ʪʦʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʜʝʷʤʠ ʍʝʝʰʘðʐʫʙʥʠʢʦʚʘ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʚʠʜʝ ʚʦʩʧʨʦʠʟʚʦʜʷʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʪʚʝʨʪʦʛʦ ʠʟʤʝʨʝʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʜʭʦʜʘ ɻ. ʉ. ʇʦʣʠ ʟʜʝʩʴ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʮʚʝʪʘ ʠ ʟʥʘʢʠ ʤʝʥʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʬʠʟʠʯʝʩʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʥʦʨʦʜʥʳ. ʇʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʝʩʣʠ ʧʨʝʥʝʙʨʝʯʴ ʮʚʝʪʘʤʠ ʠ ʚʩʝ ʪʝʤʥʳʝ ʪʦʥʘ 

ʦʙʲʝʜʠʥʠʪʴ ʚ ʦʜʠʥ ʯʝʨʥʳʡ, ʘ ʚʩʝ ʩʚʝʪʣʳʝ ʪʦʥʘ ʚ ʦʜʠʥ ʙʝʣʳʡ ʮʚʝʪ, ʪʦ ʤʳ ʩʨʘʟʫ ʧʦʣʫʯʠʤ 

ʠʟʚʝʩʪʥʳʝ 46 ʯʝʨʥʦ-ʙʝʣʳʭ ʤʦʟʘʠʢ.  

ʎʚʝʪʥʘʷ ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʅʝʨʦʥʦʚʦʡðɹʝʣʦʚʘ ʙʳʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʦʙʱʝʥʘ ɸ. ʌ. 

ʇʘʣʠʩʪʨʘʥʪʦʤ ʧʨʠ ʚʳʚʦʜʝ ʜʚʫʤʝʨʥʳʭ ʛʨʫʧʧ ʚ ʮʚʝʪʥʫʶ ʘʥʪʠʩʠʤʤʝʪʨʠʶ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʣʦʩʢʦʩʪʠ, ʦʢʨʘʰʝʥʥʦʡ ʚ ʦʜʠʥ ʠʟ ʨ ʮʚʝʪʦʚ, ʧʨʠʧʠʩʳʚʘʝʪʩʷ l 

ʟʥʘʢʦʚ + ʠʣʠ ð. ʊʦʛʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʮʚʝʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ j-ʛʦ 

ʨʦʜʘ, ʨʦʜʘ (j, k)é ʠʣʠ ʨʦʜʘ (1, 2, ..., l) ʩʯʠʪʘʝʪʩʷ ʠʟʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʧʣʦʩʢʦʩʪʠ, ʤʝʥʷʶʱʝʝ ʢʘʞʜʫʶ ʪʦʯʢʫ 1-ʛʦ ʮʚʝʪʘ ʚ ʪʦʯʢʫ (i+ k)-ʛʦ ʠʣʠ (i+ kðʨ)-ʛʦ ʮʚʝʪʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʤʝʥʷʶʱʝʝ ʥʠ ʦʜʥʦʛʦ ʟʥʘʢʘ, ʤʝʥʷʶʱʝʝ ʪʦʣʴʢʦ j-ʡ ʟʥʘʢ, ʪʦʣʴʢʦ j ʠ k-ʡ 

ʠʣʠ ʚʩʝ l ʟʥʘʢʦʚ.  

  ʗʩʥʦ, ʯʪʦ ʛʨʫʧʧʳ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʮʚʝʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʤʦʛʫʪ ʙʳʪʴ ʥʫʣʴ-, ʦʜʥʦ-, ʜʚʫʭ-, ʪʨʝʭ-, ..., n-ʤʝʨʥʳʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʡʜʝʥʳ ʯʠʩʣʘ: 

ʥʫʣʴʤʝʨʥʳʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ 
128
, ʮʚʝʪʥʦʡ ʧʨʦʩʪʦʡ ʠ 

ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ 
129
; ʜʚʫʤʝʨʥʳʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢ ʛʨʫʧʧ ʮʚʝʪʥʦʡð ʧʨʦʩʪʦʡ ʠ 

ʢʨʘʪʥʦʡð ʘʥʪʠʩʠʤʤʝʪʨʠʠ
130

 ʪʨʝʭʤʝʨʥʳʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʮʚʝʪʥʦʡ 

ʩʠʤʤʝʪʨʠʠ 
131
. ʏʠʩʣʘ ʞʝ ʦʜʥʦʤʝʨʥʳʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ, 

ʮʚʝʪʥʦʡ ʧʨʦʩʪʦʡ ʠ ʢʨʘʪʥʦʡ ð ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʪʨʝʭʤʝʨʥʳʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ 

ʛʨʫʧʧ ʮʚʝʪʥʦʡ ð ʧʨʦʩʪʦʡ ʠ ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʧʦʢʘ ʥʝ ʦʧʨʝʜʝʣʝʥʳ.  

  ʊʝʦʨʠʷ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: ʘ) ʩʫʤʤʘʨʥʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʩʫʤʤʘʨʥʳʭ ʧʨʦʩʪʳʭ 

ʬʦʨʤ ʩʨʦʩʰʠʭʩʷ ʢʨʠʩʪʘʣʣʦʚ ð ʜʚʦʡʥʠʢʦʚ ʪʨʦʡʥʠʢʦʚ, ʯʝʪʚʝʨʠʢʦʚ, ʰʝʩʪʝʨʠʢʦʚ ʩʨʘʩʪʘʥʠʷ; 

ʙ) ʵʣʝʢʪʨʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʢʦʣʝʙʘʥʠʡ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʧʨʘʚʠʣʘʤʠ ʦʪʙʦʨʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʠʟʣʫʯʘʪʝʣʴʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʩʪʨʫʢʪʫʨʘʤʠ ʠʥʬʨʘʢʨʘʩʥʳʭ ʩʧʝʢʪʨʦʚ ʠ ʩʧʝʢʪʨʘʤʠ 
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 ɺ. ʃ. ʀʥʜʝʥʙʦʤ, ʅ. ɺ. ɹʝʣʦʚ, ʅ. ʅ. ʅʝʨʦʥʦʚʘ. ʊʦʯʝʯʥʳʝ ʛʨʫʧʧʳ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ. ð çʂʨʠʩʪ.è, 1960, ʪ. 
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ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ. ʄ., 1973 
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 ɸ. ʄ. 3ʘʤʦʨʟʘʝʚ. ʆ ʛʨʫʧʧʘʭ ʢʚʘʟʠʩʠʤʤʝʪʨʠʠ (ʈ-ʩʠʤʤʝʪʨʠʠ).ð çʂʨʠʩʪ.è, 1967, ʪ. 12, ˉ 5, ʩʪʨ. 819ð825; 

ɸ. ʌ. ʇʘʣʠʩʪʨʘʥʪ. ʇʣʦʩʢʦʩʪʥʳʝ ʪʦʯʝʯʥʳʝ ʛʨʫʧʧʳ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʘʥʪʠʩʠʤʤʝʪʨʠʠ. 

ð çʂʨʠʩʪ.è, 1968, ʪ. 13, ʩʪʨ. 955ð959. 
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 ɸ. ʌ. ʇʘʣʠʩʪʨʘʥʪ. ɼʚʫʤʝʨʥʳʝ ʛʨʫʧʧʳ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʘʥʪʠʩʠʤʤʝʪʨʠʠ. ð 

çʂʨʠʩʪè., 1966, ʪ. 11, ˉ 5, ʩʪʨ. 707ð713; ʝʛʦ ʞʝ. ɻʨʫʧʧʳ ʮʚʝʪʥʳʭ ʩʠʤʤʝʪʨʠʠ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʩʣʦʝʚ. ð çʂʨʠʩʪ.è, 1967, ʪ. 12, ʩʪʨ. I94ð201. 
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 ɸ. ʄ. ɿʘʤʦʨʟʘʝʚ. ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧʘʭ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ. ð çʂʨʠʩʪ.è, 1969, ʪ. 14, ˉ 2, ʩʪʨ. 
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ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʮʚʝʪʘ; ʚ) ʤʘʛʥʠʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʨʠʩʪʘʣʣʦʚ. ɺ ʙʠʦʣʦʛʠʠ ʵʪʘ 

ʪʝʦʨʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʨʠ ʘʥʘʣʠʟʝ ʩʪʨʫʢʪʫʨʳ ʢʨʠʩʪʘʣʣʦʚ 

ʙʝʣʢʦʚʦʡ ʠ ʥʝʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ, ʧʨʠ ʙʦʣʝʝ ʪʦʯʥʦʤ ʦʧʠʩʘʥʠʠ ʠ ʚʳʚʦʜʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʠ ʩʦʩʪʦʷʥʠʡ ʪʘʢʠʭ ʙʠʦʦʙʨʘʟʦʚʘʥʠʡ, ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ 

ʪʨʠ ʠ ʙʦʣʝʝ ʩʦʩʪʦʷʥʠʡ.   

  ɼʘʣʴʥʝʡʰʠʝ ʦʙʦʙʱʝʥʠʷ ʠʜʝʡ ʘʥʪʠ- ʠ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʧʨʠʚʝʣʠ ʫʯʝʥʳʭ ʢ 

ʧʨʦʩʪʦʡ ʠ ʢʨʘʪʥʦʡ ʢʨʠʧʪʦʩʠʤʤʤʝʪʨʠʠ (ɸ. ʅʠʛʛʣʠ, ɻ. ɺʦʥʜʨʘʯʝʢ, 1960; ʆ. 1962), 

ʩʠʤʤʝʪʨʠʠ ʮʚʝʪʥʳʭ ʧʦʣʠʵʜʨʦʚ (0. ɺʠʪʪʢʝ, ɼʞ. ɻʘʨʨʠʜʦ, 1959), ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʤ ʤʝʪʨʠʠ 

ð ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚ ʌʫʨʴʝ (ɸ. ɹʠʥʝʥʩʪʦʢ, ʇ. ʇ. ʕʚʘʣʴʜ, 1961).  

  ʂʨʠʧʪʦʩʠʤʤʝʪʨʠʷ. ʀʟ ʚʩʝʭ ʧʨʝʜʣʘʛʘʚʰʠʭʩʷ ʥʘʟʚʘʥʠʡ ʵʪʦʛʦ ʪʠʧʘ ʩʠʤʤʝʪʨʠʠ ð 

ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʷ, ʢʚʘʟʠʩʠʤʤʝʪʨʠʷ, ʈ-ʩʠʤʤʝʪʨʠʷ ʧʝʨʚʦʝ (ʠ ʠʩʪʦʨʠʯʝʩʢʠ), ʧʦʞʘʣʫʡ, ʩʘʤʦʝ 

ʫʜʘʯʥʦʝ. ʂʨʠʧʪʦʩʠʤʤʝʪʨʠʷ ð ʙʫʢʚʘʣʴʥʦ çʪʘʡʥʘʷè ʠʣʠ çʩʢʨʳʪʘʷè ʩʠʤʤʝʪʨʠʷ. ʆʧʨʘʚʜʘʥʠʝ 

ʪʘʢʦʤʫ ʥʘʟʚʘʥʠʶ ʜʚʦʷʢʦʝ ð ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ (ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʣʠʢʘʪʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʪʝʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʨʫʧʧ) ʠ ʦʙʳʜʝʥʥʦʝ (ʠʟ-ʟʘ ʩʢʨʳʪʦʩʪʠ ʷʚʣʝʥʠʷ, ʦʪʨʘʞʘʝʤʦʛʦ ʝʶ, ʦʪ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʡ). ʅʠʞʝ ʥʘʯʘʣʘ ʪʝʦʨʠʠ ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʠ 

ʤʳ ʠʟʣʦʞʠʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʨʘʙʦʪʘʭ ʢʨʫʧʥʝʡʰʝʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʦʨʝʪʠʢʘ 

ʚ ʦʙʣʘʩʪʠ ʩʠʤʤʝʪʨʠʠ ɸ. ʄ. ɿʘʤʦʨʟʘʝʚʘ 
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.  

  ʂʨʠʧʪʦʩʠʤʤʝʪʨʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʦʣʴʰʝʡ 

ʧʨʦʠʟʚʦʣʴʥʦʩʪʴʶ ʛʨʫʧʧʳ ʈ ʧʦʜʩʪʘʥʦʚʦʢ ʨ ʢʘʯʝʩʪʚ (ʮʚʝʪʦʚ) ʧʨʠ ʠʟʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʬʠʛʫʨʳ, ʋ. ɸ. ʅʠʛʛʣʠ ʠ ɻ. ɺʦʥʜʨʘʯʝʢʘ ʦʜʥʦʢʨʘʪʥʘʷ (ʧʨʦʩʪʘʷ) 

ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʷ ʦʛʨʘʥʠʯʝʥʘ ʪʨʝʙʦʚʘʥʠʝʤ, ʯʪʦʙʳ ʮʚʝʪʥʳʝ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠʩʴ ʠʟ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʧʨʠʚʦʜʠʤʳʭ ʣʠʥʝʡʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ
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 ʇʨʦʩʪʘʷ 

ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʷ ʦʭʚʘʪʳʚʘʝʪ ʮʚʝʪʥʫʶ ʩʠʤʤʝʪʨʠʶ ʅ. ɺ. ɹʝʣʦʚʘ, ʊ. ʅ. ʊʘʨʭʦʚʦʡ ʠ ʮʚʝʪʥʫʶ 

ʘʥʪʠʩʠʤʤʝʪʨʠʶ ɻ. ʇ. ʇʦʣʠ. ʂʨʘʪʥʘʷ ʞʝ ʘʥʪʠʩʠʤʤʝʪʨʠʷ, ʮʚʝʪʥʘʷ ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʅ. ʅ. 

ʅʝʨʦʥʦʚʦʡ, ʅ. ɺ. ɹʝʣʦʚʘ, ɸ. ʌ. ʇʘʣʠʩʪʨʘʥʪʘ ʦʭʚʘʪʳʚʘʶʪʩʷ ʟʜʝʩʴ ʪʦʣʴʢʦ ʢʨʘʪʥʦʡ 

ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʝʡ, ʛʨʫʧʧʳ ʢʦʪʦʨʦʡ ʚʳʚʦʜʷʪʩʷ ʥʘʣʦʞʝʥʠʝʤ ʥʘ ʧʦʨʦʞʜʘʶʱʫʶ ʧ 

ʥʝʧʨʠʚʦʜʠʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ.  

 ɹʦʣʝʝ ʰʠʨʦʢʘʷ ʪʨʘʢʪʦʚʢʘ ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʠ ʜʘʥʘ ʆ. ɺʠʪʪʢʝ 
134
, ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪ 

ʥʦʚʳʝ ʛʨʫʧʧʳ ʦʪʳʩʢʘʥʠʝʤ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʨʦʞʜʘʶʱʝʡ, ʘ ʪʝʤ ʩʘʤʳʤ ʚʳʷʚʣʝʥʠʝʤ 

ʚʩʝʭ ʝʝ ʥʦʨʤʘʣʴʥʳʭ ʜʝʣʠʪʝʣʝʡ (ʷʜʝʨ ʛʦʤʦʤʦʨʬʠʟʤʦʚ). ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʆ. ɺʠʪʪʢʝ ʚʳʚʝʣ 

139 ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʠ.  

  ɹ. ʃ. ɺʘʥ ʜʝʨ ɺʝʨʜʝʥ ʠ ɼʞ. ɹʫʨʛʭʘʨʜʪ 
135

 ʧʨʝʜʣʦʞʠʣʠ ʚʳʚʦʜʠʪʴ ʛʨʫʧʧʳ 

ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʠ (ʮʚʝʪʥʳʝ) ʚʳʷʚʣʝʥʠʝʤ ʚʩʝʭ ʧʦʜʛʨʫʧʧ ʧʦʨʦʞʜʘʶʱʝʡ ʛʨʫʧʧʳ ʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʛʨʫʧʧʘʤʠ ʧʦʜʩʪʘʥʦʚʦʢ. ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ ʩʠʤʤʝʪʨʠʷ 

ʮʚʝʪʥʳʭ ʧʦʣʠʵʜʨʦʚ ʆ. ɺʠʪʪʢʝ ð ɼʞ. ɻʘʨʨʠʜʦ 
136

 ʥʝ ʦʭʚʘʪʳʚʘʝʪʩʷ ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʝʡ: ʫ 

ʥʠʭ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʦʚ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʦʪ ʚʳʙʦʨʘ ʛʨʘʥʝʡ 

ʧʦʣʠʵʜʨʘ. ʇʦ ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʠʯʠʥʝ ʚ ʩʭʝʤʫ ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʠ ʥʝ ʚʭʦʜʠʪ ʠ ʢʦʤʧʣʝʢʩʥʘʷ 

ʩʠʤʤʝʪʨʠʷ ɸ. ɹʠʥʝʥʩʪʦʢʘ ʠ ʇ. ʇ. ʕʚʘʣʴʜʘ
137

 (ʠʟʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʬʫʥʢʮʠʠ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʦ ʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʪʦʯʝʢ ʧʨʠʣʦʞʝʥʠʷ 

ʬʫʥʢʮʠʠ).  

                                                 
132

 ʉʤ. ɸ. ʄ. ɿʘʤʦʨʟʘʝʚ. ʆ ʛʨʫʧʧʘʭ ʢʚʘʟʠʩʠʤʤʝʪʨʠʠ (ʈ-ʩʠʤʤʩʪʨʠʠ). ð çʂʨʠʩʪ.è, 1967, ʪ. 12, ˉ 5, ʩʪʨ. 819ð

825; ʝʛʦ ʞʝ. ʈʘʟʚʠʪʠʝ ʦʙʦʙʱʝʥʠʡ ʰʫʙʥʠʢʦʚʩʢʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʥ. ð çʉʠʤʤʝʪʨʠʷ ʚ ʧʨʠʨʦʜʝè. ʃ., 1971; ʝʛʦ 

ʞʝ. ʈʘʟʚʠʪʠʝ ʥʦʚʳʭ ʠʜʝʡ ʚ ʬʝʜʦʨʦʚʩʢʦʤ ʫʯʝʥʠʠ ʦ ʩʠʤʤʝʪʨʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ð çʀʜʝʠ ɽ. ʉ. 

ʌʝʜʦʨʦʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ. ʃ., 1970. 
133

 ɸ. Niggli, ʅ. Wondratschek. ɽine Verallgemeinerung der Punktgruppen. ð çZ. Krist.è, 1960, ɺd. 114, S. 215ð

231; 1961, Bd. 115, S. 1ð20. 
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 ʆ. Wittkʝ. ʊhʝ colour-symmetry groups and cryptosymmetry groups associated with the 32 crystallographic point 

groups. ð çZ. Krist.è, 1962, Bd. 117, S. 153ð165. 
135

 B. L. Van der Waeerden, J.J. Burgchrtdt. Farbgruppen. ð çZ. Krist.è, 1961, Bd. 115, S. 231ð234. 
136

 ʆ. Wittkʝ, J. Garrido. Szmetrie des poly®dres plychromatiques. ð çBull. Soc. Franc. Min®r. Crist.è, 1959, vol. 

82, ʨ. 223ð230. 
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 ɸ. ɹʠʥʝʥʩʪʦʢ, ʇ. ʇ. ʕʚʘʣʴʜ. ʉʪʨʫʢʪʫʨʥʳʝ ʪʝʦʨʠʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʌʫʨʴʝ. ð 

çʂʨʠʩʪ.è, ʪ. 6. ʚʳʧ. 6, ʩʪʨ. 820ð824. 
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  ɺ 1967 ʛ. ɸ. ʄ. ɿʘʤʦʨʟʘʝʚ ʚʳʩʪʫʧʠʣ ʩ ʪʝʦʨʠʝʡ. ʈ-ʩʠʤʤʝʪʨʠʠ (ʟʜʝʩʴ ʙʫʢʚʘ ʈ ʢʘʢ ʙʳ 

ʦʪʨʘʞʘʝʪ ʠʜʝʶ ʧʝʨʝʩʪʘʥʦʚʦʢ, ʥʘ ʢʦʪʦʨʦʡ ʠ ʦʩʥʦʚʘʥʘ ʜʘʥʥʘʷ ʪʝʦʨʠʷ). ʂʦʨʦʪʢʦ ʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ.  

  ʇʨʠʧʠʰʝʤ ʢʘʞʜʦʡ ʪʦʯʢʝ ʬʠʛʫʨʳ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʠʥʜʝʢʩʦʚ 1, 2, 3,. . ., ʨ 

(ʤʦʜʝʣʠʨʫʶʱʠʝ ʨʘʟʥʳʝ ʮʚʝʪʘ ʠʣʠ ʠʥʳʝ ʢʘʯʝʩʪʚʘ ʦʙʱʝʡ ʧʨʠʨʦʜʳ) ʠ ʟʘʬʠʢʩʠʨʫʝʤ 

ʥʝʢʦʪʦʨʫʶ ʛʨʫʧʧʫ ʈ ʧʦʜʩʪʘʥʦʚʦʢ ʵʪʠʭ ʠʥʜʝʢʩʦʚ. ʊʦʛʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʈ-ʩʠʤʤʝʪʨʠʠ 

ʙʫʜʝʪ ʠʟʦʤʝʪʨʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʬʠʛʫʨʳ ʥʘ ʩʝʙʷ, ʧʝʨʝʚʦʜʷʱʝʝ ʢʘʞʜʫʶ ʪʦʯʢʫ ʩ 

ʠʥʜʝʢʩʦʤ i ʚ ʪʦʯʢʫ ʩ ʠʥʜʝʢʩʦʤ ki, ʪʘʢ, ʯʪʦ ʧʦʜʩʪʘʥʦʚʢʘ ʠʥʜʝʢʩʦʚ Ů ð ʵʣʝʤʝʥʪ ʈ:   

 Ů = ( )  P 

    ɺ ʩʭʝʤʫ ʈ-ʩʠʤʤʝʪʨʠʠ ʧʦʛʨʫʞʘʶʪʩʷ ʧʨʦʩʪʘʷ ʠ ʢʨʘʪʥʘʷ ʘʥʪʠʩʠʤʤʝʪʨʠʷ, 

ʮʚʝʪʥʘʷ ð ʧʨʦʩʪʘʷ ʠ ʢʨʘʪʥʘʷ ð ʘʥʪʠʩʠʤʤʝʪʨʠʷ, ʧʨʦʩʪʘʷ ʠ ʢʨʘʪʥʘʷ ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʷ. ʇʦ 

ʩʫʱʝʩʪʚʫ ʈ-ʩʠʤʤʝʪʨʠʷ ʩʦʚʧʘʜʘʝʪ ʩ ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʝʡ ʧʦ ʆ. ɺʠʪʪʢʝ; ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʉʘʤʫʶ ʜʨʦʙʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʧʦ ʪʠʧʘʤ.  

  ʉʦʛʣʘʩʥʦ ɸ. ʄ. ɿʘʤʦʨʟʘʝʚʫ, ʈ-ʩʠʤʤʝʪʨʠʷ ʫʜʦʙʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʣʦʞʥʦʛʦ 

ʜʚʦʡʥʠʢʦʚʘʥʠʷ, ʥʝʢʦʣʣʠʥʝʘʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʥʘ ʤʦʞʝʪ ʥʘʡʪʠ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʝʥʟʦʨʥʦʡ ʢʨʠʩʪʘʣʣʦʬʠʟʠʢʝ. ʉ ʧʦʤʦʱʴʶ ʈ-ʩʠʤʤʝʪʨʠʠ (ʪʦʯʥʝʝ, ʮʚʝʪʥʦʡ) 

ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʪʨʝʭʤʝʨʥʳʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ; ʝʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʛʨʫʧʧ ʢʦʥʬʦʨʤʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʚʳʩʰʠʭ ʨʘʟʤʝʨʥʦʩʪʝʡ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʦʨʠʷ ʈ-ʩʠʤʤʝʪʨʠʠ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʚʥʫʰʠʪʝʣʴʥʳʭ ʦʙʦʙʱʝʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ.  
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ʉʀʄʄɽʊʈʀʗ ʅɽʀɿʆʄɽʊʈʀʏɽʉʂɸʗ, ð ʂʈʀɺʆʃʀʅɽʁʅɸʗ, 

 ɻʆʄʆʃʆɻʀʏɽʉʂɸʗ, ʇʆɼʆɹʀʗ 

ʂʦʛʜʘ ʤʘʪʝʤʘʪʠʢʘ ʧʨʷʤʦʛʦ ʠ ʢʨʠʚʦʛʦ  

ʦʢʘʟʳʚʘʝʪʩʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʠʩʯʝʨʧʘʥʥʦʡ, ð  

ʥʦʚʦʝ, ʧʦʯʪʠ ʙʝʟʛʨʘʥʠʯʥʦʝ ʧʦʧʨʠʱʝ  

ʦʪʢʨʳʚʘʝʪʩʷ ʪʘʢʦʡ ʤʘʪʝʤʘʪʠʢʦʡ, ʢʦʪʦʨʘʷ  

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʨʠʚʦʝ ʢʘʢ ʧʨʷʤʦʝ  

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ) ʠ ʧʨʷʤʦʝ  

ʢʘʢ ʢʨʠʚʦʝ (ʢʨʠʚʘʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ  

ʩ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʡ ʢʨʠʚʠʟʥʦʡ).  

ʆ ʤʝʪʘʬʠʟʠʢʘ!  

ʌ. ʕʥʛʝʣʴʩ 

 

  ʇʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʜʚʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʩʝʡ ʨʘʩʩʤʦʪʨʝʥʥʦʡ 

ʜʦ ʩʠʭ ʧʦʨ ʣʠʥʠʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ: 1) ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʝ ʧʦʩʪʝʧʝʥʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʧʦʥʷʪʠʷ ʨʘʚʝʥʩʪʚʦ ʠ 2) ʠʟʦʤʝʪʨʠʯʥʦʩʪʴ.  

  ʇʝʨʚʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʚʝʯʘʝʪ ʩʣʝʜʫʶʱʠʡ ʣʦʛʠʯʝʩʢʠʡ ʠ ʢʦʨʨʝʣʠʨʫʶʱʠʡ ʩ ʥʠʤ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʨʷʜ ʫʯʝʥʠʡ ʦ ʨʘʚʝʥʩʪʚʘʭ: 1) ʪʦʞʜʝʩʪʚʝʥʥʦʤ, 2) ʩʦʚʤʝʩʪʠʤʦʤ, 3) ʟʝʨʢʘʣʴʥʦʤ, 

4) ʩʦʚʤʝʩʪʠʤʦ-ʟʝʨʢʘʣʴʥʦʤ, 5) ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, 6) ʥʝʨʘʚʥʳʭ (ʚʝʱʝʡ, ʩʚʦʡʩʪʚ, 

ʦʪʥʦʰʝʥʠʡ). ɺ ʵʪʦʤ ʨʷʜʝ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʚʠʜ ʨʘʚʝʥʩʪʚʘ ʚʢʣʶʯʘʝʪ ʚ ʚʠʜʝ ʯʘʩʪʥʳʭ 

ʩʣʫʯʘʝʚ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʥʘʦʙʦʨʦʪ, ʟʘʨʦʜʳʰ ʢʘʞʜʦʛʦ ʠʟ ʚʠʜʦʚ ʨʘʚʝʥʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥ ʚ ʩʠʣʫ ʠʟʚʝʩʪʥʦʡ ʜʠʘʣʝʢʪʠʢʠ ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʚ ʣʶʙʦʤ ʠʟ ʧʨʝʜʳʜʫʱʠʭ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʨʘʚʝʥʩʪʚ ʠʤʝʝʤ ʠ ʨʷʜ ʪʠʧʦʚ ʩʠʤʤʝʪʨʠʠ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ  ʚʳʰʝ. 

  ɺʪʦʨʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʚʝʯʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʯʠʩʣʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ 

ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ð ʠʟʦʤʝʪʨʠʯʝʩʢʠʭ, ʪ. ʝ. ʩʦʭʨʘʥʷʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʬʠʛʫʨʳ, ʠ ʩʦʚʤʝʩʪʠʤʳʭ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠʟʦʤʝʪʨʠʠ. ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʪʝʦʨʠʷʭ ʩʠʤʤʝʪʨʠʠ ʢ ʠʟʦʤʝʪʨʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʥʝʟʝʨʢʘʣʴʥʳʝ 

ʜʚʠʞʝʥʠʷ (ʚʨʘʱʝʥʠʷ ʠ ʧʝʨʝʥʦʩʳ) ʠ ʟʝʨʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ. ʂ ʩʦʚʤʝʩʪʠʤʳʤ ʩ ʠʟʦʤʝʪʨʠʝʡ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ (ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʩʠʤʤʝʪʨʠʠ ð ʵʪʦ ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ, ʚ ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ð ʘʥʪʠʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʠ ʪ. ʜ. 

ʠ ʪ. ʜ.) ʠ ʚʳʚʦʜʠʤʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʥʠʭ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʥʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ ʍʝʝʰʘðʐʫʙʥʠʢʦʚʘ ʥʘʨʷʜʫ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʬʝʜʦʨʦʚʩʢʠʭ 

ʛʨʫʧʧ ʩʦʜʝʨʞʘʪ ʠ ʥʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: ʘʥʪʠʦʪʦʞʜʝʩʪʚʣʝʥʠʝ, ʘʥʪʠʧʝʨʝʥʦʩʳ, 

ʘʥʪʠʧʦʚʦʨʦʪʳ, ʚʠʥʪʦʚʳʝ ʘʥʪʠʧʦʚʦʨʦʪʳ, ʠʥʚʝʨʩʠʦʥʥʳʝ ʘʥʪʠʧʦʚʦʨʦʪʳ (ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʪʨʘʞʝʥʠʝ ʚ ʘʥʪʠʧʣʦʩʢʦʩʪʠ), ʦʪʨʘʞʝʥʠʷ, ʩʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩ ʘʥʪʠʧʝʨʝʥʦʩʘʤʠ ʚ 

ʧʣʦʩʢʦʩʪʷʭ ʘʥʪʠʦʪʨʘʞʝʥʠʷ.  

  ɿʜʝʩʴ ʚʘʞʥʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʤʝʪʠʪʴ ʭʘʨʘʢʪʝʨʥʝʡʰʫʶ ʯʝʨʪʫ ʵʪʦʡ ʧʝʨʚʦʡ ʣʠʥʠʠ 

ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ, ʩʦʩʪʦʷʱʫʶ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʦʥʷʪʠʷ 

ʨʘʚʝʥʩʪʚʘ ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʝʣʦ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʢʨʫʛʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʪʚʝʯʘʶʱʠʭ ʠʤ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ. ʅʠʞʝ ʤʳ ʫʚʠʜʠʤ ʠ ʦʙʨʘʪʥʦʝ: ʢʘʢ 

ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʢʨʫʛʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʳʟʳʚʘʣʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʠʥʚʘʨʠʘʥʪʥʳʭ ʩʚʦʡʩʪʚ ʬʠʛʫʨʳ, ʘ ʪʝʤ ʩʘʤʳʤ 

ʦʪʨʘʞʘʣʦʩʴ ʠ ʥʘ ʧʦʥʷʪʠʠ ʨʘʚʝʥʩʪʚʘ.  

  ʇʦʤʠʤʦ ʦʪʤʝʯʝʥʥʦʡ ʚʳʰʝ ʣʠʥʠʠ ʨʘʟʚʠʪʠʷ ʚ ʪʝʦʨʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʠʤʤʝʪʨʠʠ 

ʚʦʟʤʦʞʥʘ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʝʱʝ ʦʜʥʘ ʣʠʥʠʷ ʨʘʟʚʠʪʠʷ ʟʘ ʩʯʝʪ ʧʦʩʪʝʧʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ʧʦʥʷʪʠʷ çʧʨʝʦʙʨʘʟʦʚʘʥʠʝè ʚʧʣʦʪʴ ʜʦ ʧʦʥʷʪʠʷ çʠʟʤʝʥʝʥʠʝè ʀ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʚʦʟʤʦʞʥʦʝ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʙʣʘʛʦʜʘʨʷ ʦʪʢʘʟʫ ʦʪ ʫʩʣʦʚʠʷ 



çʆʙʱʘʷ ʪʝʦʨʠʷ ʩʠʩʪʝʤè ʥʘ Practical Science : http://www.sci.aha.ru 

ʠʟʦʤʝʪʨʠʯʥʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʳʭ ʠ ʪ. ʜ.  

  ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʧʝʨʚʳʝ ʥʝʠʟʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʘ 

ʠʤʝʥʥʦ ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ ʦʙʱʠʭ ð ʧʨʦʝʢʪʠʚʥʳʝ, ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʶ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʪʝʦʨʠʠ ʧʘʨʘʣʣʝʣʦʵʜʨʦʚ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʟʘʢʦʥʘ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʝʜʝʣʦʚ ʠ ʤʝʪʦʜʘ ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʝʱʝ ɽ. ʉ. ʌʝʜʦʨʦʚʳʤ ʚ 1885ð1907 

ʛʛ.
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 ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʤ ʞʝ ʙʳʣ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ð ʯʘʩʪʥʳʝ 

ʩʣʫʯʘʠ ʧʨʦʝʢʪʠʚʥʳʭ (ʛʦʤʦʣʦʛʠʯʝʩʢʠʭ). ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʝʨʚʳʤ ʧʳʪʘʣʩʷ ʧʦʩʪʨʦʠʪʴ ʪʝʦʨʠʶ 

ʩʠʤʤʝʪʨʠʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʝʠʟʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ,  

ʂ. ʄ. ɺʠʦʣʘ 
139
. ʆʥ ʚʚʝʣ ʚ ʪʝʦʨʠʶ ʧʦʥʷʪʠʝ ʦ ʛʘʨʤʦʥʠʠ ʠ ʵʣʝʤʝʥʪʘʭ ʛʘʨʤʦʥʠʠ ð ʦʩʷʭ ʠ 

ʧʣʦʩʢʦʩʪʷʭ ʢʦʩʦʛʦ ʦʪʨʘʞʝʥʠʷ. ʆʜʥʘʢʦ, ʥʝ ʫʯʪʷ ʠʥʚʝʨʩʠʦʥʥʳʝ ʠ ʟʝʨʢʘʣʴʥʦ-ʧʦʚʦʨʦʪʥʳʝ ʦʩʠ 

ʛʘʨʤʦʥʠʠ, ʦʥ ʥʝ ʩʤʦʛ ʜʦʢʘʟʘʪʴ ʪʝʦʨʝʤʫ ʦ ʩʣʦʞʝʥʠʠ (ʢʦʤʧʦʟʠʮʠʠ) ʵʣʝʤʝʥʪʦʚ 

ʛʦʤʦʣʦʛʠʯʥʦʩʪʠ, ʘ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʠ ʧʦʩʪʨʦʠʪʴ ʪʝʦʨʠʶ ʛʘʨʤʦʥʠʠ ʪʫ ʪʝʦʨʠʶ, ʢʦʪʦʨʘʷ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ ʪʝʦʨʠʠ ʛʨʫʧʧ ʛʦʤʦʣʦʛʠʯʝʩʢʦʡ, ʠʣʠ ʘʬʬʠʥʥʦʡ, ʩʠʤʤʝʪʨʠʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ 1949ʛ. 

ʚʳʜʘʶʱʠʤʩʷ ʣʝʥʠʥʛʨʘʜʩʢʠʤ ʢʨʠʩʪʘʣʣʦʛʨʘʬʦʤ ʧʨʦʬʝʩʩʦʨʦʤ ɺ. ʀ. ʄʠʭʝʝʚʳʤ (1912ð

1956) 
140
. ʅʝʩʤʦʪʨʷ ʥʘ ʩʢʘʟʘʥʥʦʝ, ʟʘʩʣʫʛʠ ɽ. ʉ. ʌʝʜʦʨʦʚʘ ʂ. ʄ. ɺʠʦʣʳ ʚ ʨʘʟʚʠʪʠʠ ʠʜʝʡ 

ʪʝʦʨʠʠ ʥʝʠʟʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʤʠ.  

 

Ä 1. ʂʈʀɺʆʃʀʅɽʁʅɸʗ  

ʀ ɻʆʄʆʃʆɻʀʏɽʉʂɸʗ ʉʀʄʄɽʊʈʀʀ.  

ʉʀʄʄɽʊʈʀʗ ʇʆɼʆɹʀʗ ʀ ɽɽ ʆɹʆɹʑɽʅʀʗ 

 

  ʂʨʠʚʦʣʠʥʝʡʥʘʷ ʩʠʤʤʝʪʨʠʷ. ɿʥʘʢʦʤʷʩʴ ʩ ʠʩʪʦʨʠʝʡ ʨʘʟʚʠʪʠʷ ʠʜʝʡ 

ʥʝʠʟʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ, ʤʳ ʜʦʣʞʥʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʘʤʦʤ ʦʙʱʝʤ, ʚʦʟʤʦʞʥʦ 

ʧʨʝʜʝʣʳ ʦʙʱʝʤ, ʚʠʜʝ ʠʜʝʷ ʥʝʠʟʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʚ 1925 ʛ. 

ʩʦʚʝʪʩʢʠʤ ʛʝʦʣʦʛʦʤ ʠ ʧʘʣʝʦʥʪʦʣʦʛʦʤ ʘʢʘʜʝʤʠʢʦʤ ɼ. ɺ. ʅʘʣʠʚʢʠʥʳʤ 
141
. ʆʥ ʚʳʩʢʘʟʘʣ 

ʠʜʝʶ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʨʘʩʩʤʦʪʨʝʣ ʥʝʢʦʪʦʨʳʝ 

ʵʣʝʤʝʥʪʳ ʪʘʢʦʡ ʩʠʤʤʝʪʨʠʠ ð ʪʦʯʢʫ (ʮʝʥʪʨ), ʣʠʥʠʶ (ʦʩʴ), ʧʣʦʩʢʦʩʪʴ, ʢʨʠʚʫʶ ʦʩʴ, 

ʩʧʠʨʘʣʴʥʫʶ ʦʩʴ, ʢʨʠʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʧʠʨʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ; ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʣ 

ʨʝʘʣʴʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʘʢʦʡ ʩʠʤʤʝʪʨʠʠ ʥʘ ʧʨʠʤʝʨʝ ʵʚʦʣʶʮʠʦʥʥʳʭ ʨʷʜʦʚ ʨʘʟʚʠʪʠʷ 

ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ, ʮʝʬʘʣʦʧʦʜ, ʩʦʧʦʩʪʘʚʠʣ ʧʦʩʣʝʜʥʠʝ ʩ ʨʷʜʘʤʠ ʠʟʛʠʙʦʚ ʬʦʨʤ ʨʦʤʙʘ, 

ʵʣʣʠʧʩʘ ʠ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, ʚʳʨʘʞʘʶʱʠʤʠ ʨʷʜʳ ʠʟʛʠʙʦʚ ʵʪʠʭ ʬʠʛʫʨ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɼ. ɺ. ʅʘʣʠʚʢʠʥʳʤ ʚʧʝʨʚʳʝ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʧʦʩʪʘʚʣʝʥʘ ʯʨʝʟʚʳʯʘʡʥʦ 

ʪʨʫʜʥʘʷ ʠ ʦʛʨʦʤʥʘʷ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʟʘʜʘʯʘ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʩʠʤʤʝʪʨʠʠ 

(ʚʢʣʶʯʘʶʱʝʡ ʚ ʚʠʜʝ ʣʠʰʴ ʦʜʥʦʛʦ ʩʣʫʯʘʷ çʧʨʷʤʦʣʠʥʝʡʥʫʶè ʩʠʤʤʝʪʨʠʶ), ʧʨʝʜʣʦʞʝʥʦ 

ʚʳʷʚʠʪʴ ʩʠʤʤʝʪʨʠʶ ʚʩʷʢʦʛʦ ʨʦʜʘ ʠʩʢʨʠʚʣʝʥʥʳʭ, ʘ ʚ ʦʙʳʯʥʦʤ ʧʦʥʠʤʘʥʠʠ 

çʥʝʩʠʤʤʝʪʨʠʯʥʳʭè ʬʠʛʫʨ. ʉʝʡʯʘʩ ʪʝʦʨʠʷ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʩʠʤʤʝʪʨʠʠ ʝʱʝ ʦʯʝʥʴ ʜʘʣʝʢʘ ʦʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʚʝʨʰʝʥʥʦʩʪʠ. ʇʦʥʷʪʥʦ, ʯʪʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʝʝ ʨʘʟʚʠʪʠʝ ʧʦʪʨʝʙʫʝʪ 

ʧʨʠʚʣʝʯʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʥʝʠʟʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʪʚʝʯʘʶʱʠʭ ʠʤ 
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ʠʥʚʘʨʠʘʥʪʦʚ ð ʛʨʫʧʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʜʦʙʠʷ, ʘʬʬʠʥʥʳʭ, ʧʨʦʝʢʪʠʚʥʳʭ, ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʪ. ʜ., ʚʳʚʦʜʘ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʪʦʯʝʯʥʳʭ, ʣʠʥʝʡʥʳʭ, ʧʣʦʩʢʠʭ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʤʤʝʪʨʠʠ ʠ ʝʝ ʵʣʝʤʝʥʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʟʘʜʘʯʘ ɼ. ɺ. ʅʘʣʠʚʢʠʥʘ ʨʘʟʨʝʰʝʥʘ ʣʠʰʴ ʚ ʦʪʥʦʰʝʥʠʠ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʘʬʬʠʥʥʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ.  

ɻʦʤʦʣʦʛʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ. ʄʳ ʫʞʝ ʦʪʤʝʯʘʣʠ ʟʘʩʣʫʛʠ ʂ. ʄ. ɺʠʦʣʳ ʚ ʨʘʟʚʠʪʠʠ ʠʜʝʡ 

ʘʬʬʠʥʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʯʝʩʪʴ ʩʦʟʜʘʥʠʷ ʪʝʦʨʠʠ ʛʦʤʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʩʦʚʝʪʩʢʦʤʫ ʢʨʠʩʪʘʣʣʦʛʨʘʬʫ ɺ. ʀ. ʄʠʭʝʝʚʫ 
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.   

 ɺ ʩʠʣʴʥʦ ʛʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ. ʀ. ʄʠʭʝʝʚ ʧʨʷʤʦ ʠʩʭʦʜʠʪ ʠʟ ʪʨʝʭ 

ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪ ɽ. ʉ. ʌʝʜʦʨʦʚʘ. ɺʩʣʝʜ ʟʘ ʂ. ʄ. ɺʠʦʣʦʡ ʦʥ ʚʚʦʜʠʪ ʢʦʩʳʝ (ʥʦ ʥʝ 

ʠʟʦʛʥʫʪʳʝ, ʥʝ ʢʨʠʚʳʝ) ʵʣʝʤʝʥʪʳ ʩʠʤʤʝʪʨʠʠ ʠ ʜʘʝʪ ʠʭ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ. ʀʟ 32 ʪʦʯʝʯʥʳʭ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʘʚʪʦʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʚʦʜʠʪ 218 ʪʦʯʝʯʥʳʭ 

ʛʨʫʧʧ ʘʬʬʠʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʢʦʥʝʯʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʬʠʛʫʨð218 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʛʦʤʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ. ɺ ʧʨʝʜʝʣʝ ʙʝʩʢʦʥʝʯʥʦ 

ʤʘʣʳʭ ʜʝʬʦʨʤʘʮʠʡ ʘʬʬʠʥʥʳʝ ʛʨʫʧʧʳ ʩʚʦʜʷʪʩʷ ʢ ʠʟʚʝʩʪʥʳʤ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʤ 

ʛʨʫʧʧʘʤ. ʇʦʩʣʝʜʥʠʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʶʪʩʷ ʫʩʨʝʜʥʝʥʥʳʤʠ ʧʦ ʚʨʝʤʝʥʠ ʘʬʬʠʥʥʳʤʠ 

ʛʨʫʧʧʘʤʠ, ʫʯʠʪʳʚʘʶʱʠʤʠ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʤʤʝʪʨʠʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ.  

  ɺ ʟʘʢʣʶʯʝʥʠʝ ʧʨʠʚʝʜʝʤ ʩʣʝʜʫʶʱʠʡ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ ʥʦʚʦʛʦ ʪʠʧʘ ʩʠʤʤʝʪʨʠʠ. ʇʨʠ 

ʦʪʨʘʞʝʥʠʠ ʚ ʢʦʩʦʡ ʧʣʦʩʢʦʩʪʠ ʢʨʫʛ ʧʝʨʝʡʜʝʪ ʚ ʵʣʣʠʧʩ, ʘ ʵʣʣʠʧʩ ð ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʢʨʫʛ. ʉʪʘʣʦ ʙʳʪʴ, ʩʦʩʪʘʚʥʘʷ ʬʠʛʫʨʘ ʠʟ ʢʨʫʛʘ ʠ ʵʣʣʠʧʩʘ ʦʙʣʘʜʘʝʪ ʩʠʤʤʝʪʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʪʨʘʞʝʥʠʷ ʚ ʢʦʩʦʡ ʧʣʦʩʢʦʩʪʠ ʛʦʤʦʣʦʛʠʯʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʦʪʨʘʞʝʥʠʷ ʚʩʷ 

ʩʣʦʞʥʘʷ ʬʠʛʫʨʘ ʩʘʤʦʩʦʚʤʝʩʪʠʪʩʷ.  

  ɽʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʛʦʤʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʝʱʝ ʦʯʝʥʴ ʜʘʣʝʢʘ 

ʦʪ ʟʘʚʝʨʰʝʥʠʷ; ʥʝʠʟʚʝʩʪʥʳ ʣʠʥʝʡʥʳʝ, ʧʣʦʩʢʠʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ ʛʦʤʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ, ʥʝ ʚʳʚʝʜʝʥʳ ʠʭ ʧʨʦʩʪʳʝ ʬʦʨʤʳ; ʥʝ ʧʦʩʪʨʦʝʥʳ ʦʙʦʙʱʝʥʠʷ ʥʘ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʦʣʝʝ ʦʙʱʠʝ ʩʣʫʯʘʠ ʩ ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʤʤʝʪʨʠʠ. ɺʘʞʥʦ ʝʱʝ 

ʨʘʟ ʦʩʦʟʥʘʪʴ, ʯʪʦ ʛʦʤʦʣʦʛʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ ð ʣʠʰʴ ʦʜʠʥ ʠʟ ʦʩʦʙʳʭ ʚʘʨʠʘʥʪʦʚ 

ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʩʠʤʤʝʪʨʠʠ. ɼʨʫʛʦʡ ʝʝ ʚʘʨʠʘʥʪ ð ʩʠʤʤʝʪʨʠʷ ʧʦʜʦʙʠʷ.  

ɺ ʤʦʥʦʛʨʘʬʠʠ çʉʠʤʤʝʪʨʠʷ ʚ ʥʘʫʢʝ ʠ ʠʩʢʫʩʩʪʚʝè ɸ. ɺ. ʐʫʙʥʠʢʦʚ ʠ ɺ. ɸ. ʂʦʧʮʠʢ ʧʠʰʫʪ, 

ʯʪʦ ʪʝʦʨʠʷ ʛʦʤʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ çʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚè, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ çʧʨʠ ʘʥʘʣʠʟʝ ʩʠʤʤʝʪʨʠʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʝʦʜʥʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚè 
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. ɺ ʙʠʦʣʦʛʠʠ ʵʪʘ ʪʝʦʨʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʙʠʦʢʨʠʩʪʘʣʣʦʚ. ʅʘ ʜʨʫʛʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʘʟʳʚʘʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʥʦʨʤʘʣʴʥʳʭ ʠ ʫʨʦʜʣʠʚʳʭ 

ʙʠʦʬʦʨʤ: ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʞʥʦ ʣʝʛʢʦ ʩʦʚʤʝʩʪʠʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʩʣʝ ʘʬʬʠʥʥʳʭ 

ʦʧʝʨʘʮʠʡ ʥʘʜ ʥʠʤʠ. ʅʝʪʨʫʜʥʦ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʚʠʜʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʦʨʠʠ ʘʬʬʠʥʥʦʡ ʩʠʤʤʝʪʨʠʠ ʪʘʢʞʝ ʚ ʪʝʨʘʪʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʝ.  

  ʉʠʤʤʝʪʨʠʷ ʧʦʜʦʙʠʷ ʠ ʝʝ ʦʙʦʙʱʝʥʠʷ. ʆʙʳʯʥʦ, ʢʦʛʜʘ ʛʦʚʦʨʷʪ ʦ ʧʨʦʷʚʣʝʥʠʷʭ 

ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ, ʯʘʱʝ ʚʩʝʛʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʢʨʘʩʠʚʳʤʠ ʧʨʠʤʝʨʘʤʠ ʪʠʧʘ ʘʞʫʨʥʦ 

çʨʘʩʯʝʨʯʝʥʥʳʭè ʧʦ ʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʛʦʣʦʚʦʢ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠʣʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʩʧʠʨʘʣʴʥʳʝ ʞʝʤʯʫʞʥʳʝ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʘ ʩ ʧʦʵʪʠʯʝʩʢʠʤ ʥʘʟʚʘʥʠʝʤ 

Nautilus. ʂʘʞʜʘʷ ʩʝʢʮʠʷ ʨʘʢʦʚʠʥʳ ʧʦ ʤʝʨʝ ʝʝ ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʩʪʨʦʛʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ  

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʝ. ɺʩʝ ʵʪʦ ʧʨʘʚʠʣʴʥʦ. ʅʦ, ʛʦʚʦʨʷ ʦ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ, ʦʙ ʠʩʪʦʢʘʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʜʝʠ ʦ ʥʝʡ, ʣʦʛʠʯʥʝʝ ʙʳʣʦ ʙʳ ʩʦʩʣʘʪʴʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʩʘʤʦʛʦ 

ʯʝʣʦʚʝʢʘ. ʅʘʙʣʶʜʘʷ ʧʦʜʦʙʥʦʝ ʥʘ ʩʝʙʝ ʠ ʦʢʨʫʞʘʶʱʝʤ ð ʨʘʩʪʝʥʠʷʭ, ʞʠʚʦʪʥʳʭ, ʤʠʥʝʨʘʣʘʭ 
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 ʉʤ. ɺ. ʀ. ʄʠʭʝʝʚ. ʏʠʩʣʦ ʚʠʜʦʚ ʛʦʤʦʣʦʛʠʯʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ. ð çɼʦʢʣʘʜʳ ɸʅ ʉʉʉʈè, 1950, ʪ. 71, ˉ 4, 

667ð670. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʘʚʪʦʨ ʫʢʘʟʳʚʘʝʪ ʣʠʰʴ 155 ʠʟ 218 ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʛʦʤʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ; ʝʛʦ 

ʞʝ. ʅʦʚʳʝ ʠʜʝʠ ʚ ʫʯʝʥʠʠ ʦ ʩʠʤʤʝʪʨʠʠ (ʵʣʝʤʝʥʪʳ ʛʦʤʦʣʦʛʠʯʠʦʩʪʠ ʩʘʤʦʛʦʤʦʣʦʛʠʯʥʳʭ ʩʠʩʪʝʤ). ð 

çʂʨʠʩʪʘʣʣʦʛʨʘʬʠʷè, ʄ., 1951, ʩʪʨ. 49ð108; ɺ. ʀ. ʄʠʭʝʝʚ. ɻʦʤʦʣʦʛʠʷ ʢʨʠʩʪʘʣʣʦʚ; ʅ. ʅ. ʉʪʫʣʦʚ, ɺ. ʀ. 

ʄʠʭʝʝʚ. ɻʦʤʦʣʦʛʠʷ ʢʨʠʩʪʘʣʣʦʚ. ð çɿʘʧʠʩʢʠ ɺʩʝʩʦʶʟʥʦʛʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘè, 1962, ʯ. 91, ʚʳʧ. 1, 

ʩʪʨ. 123ð124. 
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 ɺ. ʐʫʙʥʠʢʦʚ, ɺ. ɸ. ʂʦʧʮʠʢ. ʉʠʤʤʝʪʨʠʷ ʚ ʥʘʫʢʝ ʠ ʠʩʢʫʩʩʪʚʝ. ʄ., 1972, ʩʪʨ. 259 
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ð ʧʨʠ ʠʭ ʧʦʜʦʙʥʦʤ ʨʦʩʪʝ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ, ʨʠʩʫʷ, ʧʨʦʝʢʪʠʨʫʷ, ʤʦʜʝʣʠʨʫʷ, ʧʦʢʘʟʳʚʘʷ 

ʫʚʝʣʠʯʝʥʥʳʝ ʠʣʠ ʫʤʝʥʴʰʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʢʠʥʦ-, ʬʦʪʦ-, 

ʪʝʣʝʧʨʦʝʢʪʦʨʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʨʝʜʤʝʪʳ ʚ ʤʠʢʨʦʩʢʦʧʳ ʠ ʪʝʣʝʩʢʦʧʳ, ʯʝʣʦʚʝʢ ʦʯʝʥʴ ʜʘʚʥʦ 

ʩʦʩʪʘʚʠʣ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʜʦʙʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫ ʥʝʛʦ ʚʦʟʥʠʢʣʦ ʦʱʫʱʝʥʠʝ ʦ ʥʘʣʠʯʠʠ 

ʦʩʦʙʦʡ ʩʠʤʤʝʪʨʠʠ.  

   ʀ ʪʝʤ ʥʝ ʤʝʥʝʝ ʪʘʢʘʷ, ʢʘʟʘʣʦʩʴ ʙʳ, ʦʯʝʚʠʜʥʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʘʞʥʘʷ ʠʜʝʷ, ʢʘʢ ʠʜʝʷ 

ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ, ʥʘʯʘʣʘ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʫʯʝʥʳʤʠ ʜʦʚʦʣʴʥʦ ʧʦʟʜʥʦ ð ʬʘʢʪʠʯʝʩʢʠ ʩ 

1960 ʛ., ʩ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ ʚ ʩʚʝʪ ʥʝʙʦʣʴʰʦʡ ʩʪʘʪʴʠ ɸ. ɺ. ʐʫʙʥʠʢʦʚʘ 
144

, ʭʦʪʷ ʪʝʦʨʝʪʠʢʦ-

ʛʨʫʧʧʦʚʘʷ ʧʨʠʨʦʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʜʦʙʠʷ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʠ ʜʦ ʥʝʛʦ (ʥʘʧʨʠʤʝʨ, ʂ. ʃ. 

ɺʦʣʴʬʫ, ɻ. ɺʝʡʣʶ, ɻ. ʉ. ʄ. ʂʦʢʩʪʝʨʫ 
145
). ʕ. ʀ. ɻʘʣʷʨʩʢʠʡ ʠ ɸ. ʄ. ɿʘʤʦʨʟʘʝʚ 
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 ʚʳʜʝʣʠʣʠ 

4 ʚʠʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʜʦʙʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʵʣʝʤʝʥʪʳ ʩʠʤʤʝʪʨʠʠ, ʜʘʣʠ ʪʦʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ, ʚʳʚʝʣʠ ʜʚʫʤʝʨʥʳʝ ʠ ʪʨʝʭʤʝʨʥʳʝ ʛʨʫʧʧʳ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ. ʊʝʦʨʠʷ 

ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ ʵʪʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʩʪʨʦʝʥʘ ʮʝʣʠʢʦʤ. ɺ ʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʕ. ʀ. ɻʘʣʷʨʩʢʦʛʦ 108 ʪʨʝʭʤʝʨʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ ʨʘʩʰʠʨʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʥʷʪʠʷ ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠ ʘ 29 ʜʚʫʤʝʨʥʳʭ ð ʧʦʩʨʝʜʩʪʚʦʤ ʠʜʝʡ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ 

ʠ ʮʚʝʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ 
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.  

  ɺ ʢʘʯʝʩʪʚʝ ʙʣʠʞʘʡʰʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʦʙʱʝʥʠʠ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ ʕ. ʀ. 

ɻʘʣʷʨʩʢʠʡ ʠ ɸ. ʄ. ɿʘʤʦʨʟʘʝʚ ʧʦʣʫʯʠʣʠ ʛʨʫʧʧʳ ʢʦʥʬʦʨʤʥʦʡ ʩʠʤʤʝʪʨʠʠ. ɻʨʫʧʧʳ 

ʢʦʥʬʦʨʤʥʦʡ ʩʠʤʤʝʪʨʠʠ ʦʙʣʘʜʘʶʪ ʠʩʢʨʠʚʣʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʤʤʝʪʨʠʠ (ʦʢʨʫʞʥʦʩʪʠ, 

ʩʬʝʨʳ), ʪʝʤ ʩʘʤʳʤ ʵʪʘ ʩʠʤʤʝʪʨʠʷ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʚʷʟʴ ʩ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ɼ. ɺ. 

ʅʘʣʠʚʢʠʥʘ, ʥʦ ʥʝ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʥʝʝ: ʚ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʩʠʤʤʝʪʨʠʠ ʩʦʭʨʘʥʷʝʪʩʷ 

ʠʟʦʤʝʪʨʠʯʥʦʩʪʴ ʚʜʦʣʴ ʥʦʨʤʘʣʝʡ ʢ ʧʦʚʝʨʭʥʦʩʪʷʤ ʠ ʣʠʥʠʷʤ (ʨʘʟʫʤʝʝʪʩʷ, ʵʪʦ ʪʘʢ ʪʦʣʴʢʦ ʧʨʠ 

ʚʝʩʴʤʘ ʫʟʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʜʝʡ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʩʠʤʤʝʪʨʠʠ).  

  ɼʨʫʛʦʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ ʧʨʠʚʦʜʠʪ, ʧʦ ɸ. ʄ. 

ɿʘʤʦʨʟʘʝʚʫ, ʢ çʘʬʬʠʥʥʦʡ ʩʠʤʤʝʪʨʠʠè ʙʣʘʛʦʜʘʨʷ ʧʝʨʝʭʦʜʫ ʢ ʜʠʩʢʨʝʪʥʳʤ ʛʨʫʧʧʘʤ ʣʶʙʳʭ 

ʘʬʬʠʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʇʨʠʯʝʤ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʧʦʩʣʝʜʥʠʭ ð ʛʨʫʧʧʳ ʵʢʚʠʘʬʬʠʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ð ʦʭʚʘʯʝʥʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʛʦʤʦʣʦʛʠʷʤʠ ɺ. ʀ. ʄʠʭʝʝʚʘ, ʩ ʜʨʫʛʦʡ ð 

ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʳʤʠ ʨʘʙʦʪʘʤʠ ʢʠʰʠʥʝʚʩʢʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ʧʦ ʩʠʤʤʝʪʨʠʠ 

ʧʩʝʚʜʦʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʄʠʥʢʦʚʩʢʦʛʦ. ʊʝʦʨʠʷ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ ʝʱʝ ʦʯʝʥʴ ʜʘʣʝʢʘ 

ʦʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʄʦʞʥʦ ʣʠʰʴ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʦʩʪʘ ʠ ʟʦʥ ʨʦʩʪʘ, ʩʢʝʣʝʪʥʳʭ ʠ 

ʩʧʠʨʘʣʴʥʳʭ ʬʦʨ ʜʠʩʣʦʢʘʮʠʡ ʢʨʠʩʪʘʣʣʦʚ.  

  ʏʪʦ ʢʘʩʘʝʪʩʷ ʙʠʦʣʦʛʠʠ, ʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʦʞʠʜʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ ʧʦʜʦʙʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʧʦʜʦʙʥʦʛʦ 

ʨʦʩʪʘ ʠ ʧʦʜʦʙʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʯʘʩʪʝʡ ʠ, ʩʪʘʣʦ ʙʳʪʴ, ʥʝʧʨʝʤʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʚʦʜʦʚ ʵʪʦʡ ʪʝʦʨʠʠ ʦ ʯʠʩʣʝ ʠ ʚʠʜʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ 

ʧʦʜʦʙʠʷ ʜʣʷ ʦʙʲʝʢʪʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʝʦʨʠʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɺ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʵʪʦʛʦ ʪʝʟʠʩʘ, ʚʧʨʦʯʝʤ, ʤʦʞʥʦ 

ʫʙʝʜʠʪʴʩʷ ʠ ʥʘʛʣʷʜʥʦ ʥʘ ʧʨʠʤʝʨʝ ʧʦʜʦʙʥʳʭ ʜʨʫʛ ʜʨʫʛʫ ʮʚʝʪʢʦʚ ʜʫʨʤʘʥʘ, ʠʟʫʯʝʥʥʳʭ ɸ. ʌ. 

ɹʣʝʢʩʣʠ ʠ ɼʞ. ɹʠʣʣʠʥʛʦʤ, ʠ ʥʘ ʧʨʠʤʝʨʝ ʧʦʜʦʙʥʳʭ ʜʨʫʛ ʜʨʫʛʫ ʩʘʤʦʢ ʜʨʦʟʦʬʠʣʳ 
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 ɸ. ʄ. ɿʘʤʦʨʟʘʝʚ. ʈʘʟʚʠʪʠʝ ʥʦʚʳʭ ʠʜʝʡ ʚ ʬʝʜʦʨʦʚʩʢʦʤ ʫʯʝʥʠʠ ʦ ʩʠʤʤʝʪʨʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ð 

çʀʜʝʠ ɽ. ʉ. ʌʝʜʦʨʦʚʘ ʦ ʩʦʚʨʝʤʝʥʥʦʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠè. 
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ʤʝʣʘʥʦʛʘʩʪʝʨ, ʟʘʢʦʥʦʤʝʨʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʭʦʜʫ ʢʘʞʜʦʛʦ ʨʷʜʘ ʧʦʜʦʙʠʷ ʧʦ 

ʧʣʦʠʜʥʦʩʪʠ ð ʯʠʩʣʫ ʧʦʣʥʳʭ ʛʝʥʦʤʦʚ.  

 

Ä 2. ʇʈʆɹʃɽʄɸ ʈɸɺɽʅʉʊɺɸ 

 

  ʀʪʘʢ, ʚʳʰʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʦʨʠʠ ʩʪʨʫʢʪʫʨʥʦʡ 

ʩʠʤʤʝʪʨʠʠ. ʊʝʧʝʨʴ ʧʨʠʚʝʜʝʥʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ, ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʦʥʷʪʠʷ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ð ʧʦʥʷʪʠʷ ʦ 

ʨʘʚʝʥʩʪʚʝ. ʊʘʢʦʝ ʫʪʦʯʥʝʥʠʝ ʙʫʜʝʪ ʚʘʞʥʳʤ ʠ ʩ ʬʠʣʦʩʦʬʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʪʝʛʦʨʠʡ ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ. ɸ ʪʝʧʝʨʴ ʧʦ ʩʫʱʝʩʪʚʫ.  

  ɺʝʩʴ ʚʦʧʨʦʩ ʚ ʪʦʤ, ʯʪʦ ʩʯʠʪʘʪʴ ʨʘʚʥʳʤ? ʂʘʢʠʝ ʢʨʠʪʝʨʠʠ ʨʘʚʝʥʩʪʚʘ ʠ ʦʜʠʥʘʢʦʚʦʩʪʠ 

ʚʳʙʠʨʘʪʴ? ʆʯʝʚʠʜʥʦ, ʧʦʯʪʠ ʥʠ ʫ ʢʦʛʦ ʥʝ ʚʳʟʦʚʝʪ ʩʦʤʥʝʥʠʷ ʪʦ, ʯʪʦ ʣʝʚʘʷ ʧʝʨʯʘʪʢʘ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʨʘʚʥʘ ʜʨʫʛʦʡ ʣʝʚʦʡ ʧʝʨʯʘʪʢʝ ʪʦʛʦ ʞʝ ʨʘʟʤʝʨʘ. ʇʦʯʝʤʫ? ʇʦʪʦʤʫ 

ʯʪʦ ʠʭ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʠ ʦʥʠ, ʩʪʘʣʦ ʙʳʪʴ, 

ʩʦʚʤʝʩʪʠʤʦʨʘʚʥʳʝ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʨʫʜʥʝʝ ʧʨʠʟʥʘʪʴ ʨʘʚʝʥʩʪʚʦ ʣʝʚʦʡ ʧʝʨʯʘʪʢʠ ʧʨʘʚʦʡ 

ʧʝʨʯʘʪʢʝ (ʪʦʛʦ ʞʝ ʢʘʯʝʩʪʚʘ ʠ ʨʘʟʤʝʨʘ): ʦʥʠ ʷʚʥʦ ʨʘʟʣʠʯʥʳ. ʅʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʦʨʦʪʦʚ, ʥʠ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʥʦʩʦʚ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʭ ʥʝ ʩʦʚʤʝʩʪʠʪʴ. ʀ ʚʩʝ ʞʝ ʦʙʲʝʢʪʳ, 

ʧʦʜʦʙʥʳʝ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʝʨʯʘʪʢʝ (ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʢʨʠʩʪʘʣʣʳ ʢʚʘʨʮʘ, ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ 

ʤʦʣʣʶʩʢʠ, ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʣʠʩʪʴʷ), ʢʘʟʘʣʦʩʴ ʙʳ ʚʦʧʨʝʢʠ ʦʯʝʚʠʜʥʦʩʪʠ, ʙʳʣʠ ʧʨʠʟʥʘʥʳ 

ʨʘʚʥʳʤʠ, ʠʤʝʥʥʦ ʟʝʨʢʘʣʴʥʦʨʘʚʥʳʤʠ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ (ʥʘʧʨʠʤʝʨ, ʣʝʚʫʶ ʧʝʨʯʘʪʢʫ) 

ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʩʦʚʤʝʩʪʠʪʴ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʬʦʨʤʦʡ (ʧʨʘʚʦʡ ʧʝʨʯʘʪʢʦʡ) ʧʦʩʣʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʚ ʟʝʨʢʘʣʝ. ʉʠʥʪʝʟ ʜʚʫʭ ʚʠʜʦʚ ʨʘʚʝʥʩʪʚʘ ð ʩʦʚʤʝʩʪʠʤʦʛʦ ʠ 

ʟʝʨʢʘʣʴʥʦʛʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʨʠʚʝʣ ʢ ʩʦʚʤʝʩʪʠʤʦʟʝʨʢʘʣʴʥʦʤʫ ʨʘʚʝʥʩʪʚʫ, ʧʨʠʤʝʨʦʤ 

ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʝʥʩʪʚʦ ʦʜʥʦʡ ʧʘʨʳ ʧʝʨʯʘʪʦʢ ʜʨʫʛʦʡ ʧʘʨʝ ʧʝʨʯʘʪʦʢ, ʪʘʢʞʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

  ʄʳ ʧʦʤʥʠʤ, ʯʪʦ ʠʜʝʷ ʦ ʨʘʚʝʥʩʪʚʝ ʟʝʨʢʘʣʴʥʦ ʦʙʨʘʱʝʥʥʳʭ, ʪ. ʝ. ʣʝʚʳʭ ʥ ʧʨʘʚʳʭ, 

ʦʙʲʝʢʪʦʚ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʥʝ ʩʨʘʟʫ. ɺ ʍIʍ ʚ. ʦʜʥʠ ʩʧʝʮʠʘʣʠʩʪʳ ð ʂʘʤʠʣʣ ɾʦʨʜʘʥ ʠ 

ʃʝʦʥʛʘʨʜ ɿʦʥʢʝ ð ʪʨʝʙʦʚʘʣʠ ʠʩʢʣʶʯʠʪʴ, ʘ ʜʨʫʛʠʝ ʆʛʶʩʪ ɹʨʘʚʵ ð ʚʢʣʶʯʠʪʴ ʚ ʪʝʦʨʠʶ 

ʩʠʤʤʝʪʨʠʠ ʪʘʢʦʝ ʨʘʚʝʥʩʪʚʦ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʦʧʝʨʘʮʠʠ ʟʝʨʢʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʢʘʢ 

ʤʳ ʧʦʤʥʠʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʩʪʦʛʦ ʠ ʩʢʦʣʴʟʷʱʝʛʦ ʦʪʨʘʞʝʥʠʷ, ʦʩʝʡ ð 

ʟʝʨʢʘʣʴʥʦʧʦʚʦʨʦʪʥʳʭ ʠ ʧʦʚʦʨʦʪʥʦʠʥʚʝʨʩʠʦʥʥʳʭ, ʮʝʥʪʨʘ ʩʠʤʤʝʪʨʠʠ). ʇʦ-ʚʠʜʠʤʦʤʫ, 

ʠʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝ ʧʦʟʚʦʣʠʣʦ ʙʣʝʩʪʷʱʝʤʫ ʬʨʘʥʮʫʟʩʢʦʤʫ ʤʘʪʝʤʘʪʠʢʫ ʂ. 

ɾʦʨʜʘʥʫ ʚʳʚʝʩʪʠ ʚʩʝ 230 ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ. ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, 

ʧʦʟʜʥʝʝ ʵʪʦ ʩʪʘʣʦ ʟʘʩʣʫʛʦʡ ʛʝʥʠʘʣʴʥʦʛʦ ʨʫʩʩʢʦʛʦ ʢʨʠʩʪʘʣʣʦʛʨʘʬʘ ɽ. ʉ. ʌʝʜʦʨʦʚʘ. ɾʦʨʜʘʥ 

ʞʝ ʥʝ ʧʦʟʜʥʝʝ 1869 ʛ. ʚ ʠʟʚʝʩʪʥʦʤ çʄʝʤʫʘʨʝ ʦ ʛʨʫʧʧʘʭ ʜʚʠʞʝʥʠʡè ʦʛʨʘʥʠʯʠʣʩʷ ʚʳʚʦʜʦʤ 

ʪʝʭ 65 ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʪʦʣʴʢʦ ʩ ʥʝʟʝʨʢʘʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ.  

  ɺ ʩʚʦʝ ʚʨʝʤʷ ʥʝʩʢʦʣʴʢʦ ʦʩʣʘʙʠʣʦ ʥʘʢʘʣ ʩʪʨʘʩʪʝʡ ʧʨʝʜʣʦʞʝʥʠʝ ʟʥʘʤʝʥʠʪʦʛʦ 

ʥʝʤʝʮʢʦʛʦ ʛʝʦʤʝʪʨʘ ɸ. ʌ. ʄʸʙʠʫʩʘ (1790ð1868) (ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʣʝʥʪʳ ʄʸʙʠʫʩʘ!) 

ʩʯʠʪʘʪʴ ʨʘʚʥʳʤʠ ʜʚʝ ʬʠʛʫʨʳ, ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʦʜʥʦʡ ʬʠʛʫʨʳ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʡʜʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʘʷ ʪʦʯʢʘ ʜʨʫʛʦʡ ʬʠʛʫʨʳ, ʧʨʠʯʝʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʶʙʳʤʠ ʜʚʫʤʷ ʪʦʯʢʘʤʠ 

ʦʜʥʦʡ ʬʠʛʫʨʳ ʜʦʣʞʥʦ ʨʘʚʥʷʪʴʩʷ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʪʦʯʢʘʤʠ ʜʨʫʛʦʡ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʚʝʥʩʪʚʘ ʩʪʨʦʛʦ ʧʦʜʯʠʥʷʶʪʩʷ ʠ ʩʦʚʤʝʩʪʠʤʦ-, ʠ 

ʟʝʨʢʘʣʴʥʦ-, ʠ ʩʦʚʤʝʩʪʠʤʦ-ʟʝʨʢʘʣʴʥʦʨʘʚʥʳʝ ʬʠʛʫʨʳ. ʀ ʚʩʝ ʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʄʸʙʠʫʩʘ ʥʝ 

ʫʩʪʨʘʥʠʣʦ ʦʱʫʱʝʥʠʷ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʫ ʢʨʠʩʪʘʣʣʦʛʨʘʬʦʚ ð ʦʩʪʘʚʘʣʘʩʴ 

ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʠ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ. ʆʢʦʥʯʘʪʝʣʴʥʦ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʵʪʦʪ 

ʜʫʘʣʠʟʤ ʫʜʘʣʦʩʴ ʣʠʰʴ ʚʳʜʘʶʱʠʤʩʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʘʤ ɻ. ɺ. ɺʫʣʴʬʫ, ʂ. ʄ. ɺʠʦʣʝ ʠ  

ɸ. ʂ. ɹʦʣʜʳʨʝʚʫ, ʜʦʢʘʟʘʚʰʠʤ, ʯʪʦ ʣʶʙʘʷ ʦʧʝʨʘʮʠʷ ʩʠʤʤʝʪʨʠʠ ʜʣʷ ʢʦʥʝʯʥʳʭ ʠ 

ʙʝʩʢʦʥʝʯʥʳʭ ʬʠʛʫʨ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʬʠʛʫʨ 

ʤʘʢʩʠʤʘʣʴʥʦ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʪʨʝʭ ʠʣʠ ʯʝʪʳʨʝʭ ʧʣʦʩʢʦʩʪʷʭ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʠʤʤʝʪʨʠʠ).  
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  ʀʪʘʢ, ʢ ʢʦʥʮʫ ʍIʍ ð ʥʘʯʘʣʫ ʍʍ ʚ. ʙʳʣʦ ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʘʚʝʥʩʪʚʘ ð ʩʦʚʤʝʩʪʠʤʦʛʦ ʠ ʟʝʨʢʘʣʴʥʦʛʦ, ʧʨʠʪʦʤ ʧʝʨʚʦʝ ʜʦ 

ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʦ ʩʚʝʜʝʥʦ ʢʦ ʚʪʦʨʦʤʫ. ɺʧʝʨʚʳʝ ʨʘʚʝʥʩʪʚʦ ʠʟ ʧʦʥʷʪʠʷ ʚʥʝʰʥʝ 

ʝʜʠʥʠʯʥʦʛʦ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʧʦʥʷʪʠʝ ʩʦʙʠʨʘʪʝʣʴʥʦʝ ð ʨʦʜʦʚʦʝ. ʂʘʢ ʞʝ ʦʮʝʥʠʪʴ ʵʪʦʪ ʦʧʳʪ 

ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʤʳʩʣʠ?  

  ʇʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʚʝʥʩʪʚʘ ʩʦʚʤʝʩʪʠʤʦʛʦ ʨʘʚʝʥʩʪʚʫ ʟʝʨʢʘʣʴʥʦʤʫ ʩʝʡʯʘʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʠʟʣʠʰʥʝ ʨʝʟʢʠʤ ʠ ʜʘʞʝ ʥʝ ʩʦʚʩʝʤ ʦʧʨʘʚʜʘʥʥʳʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʚʜʫʤʘʝʤʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʳʣʦ ʦʩʦʙʝʥʥʦ ʪʨʫʜʥʳʤ ʧʨʠʟʥʘʪʴ ʨʘʚʝʥʩʪʚʦ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ 

ʬʦʨʤ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʬʠʛʫʨʳ? ʀʟ-ʟʘ ʦʯʝʚʠʜʥʦʛʦ ʠʭ ʨʘʟʣʠʯʠʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʵʪʦ ʙʳʣʠ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ. ʉʪʘʣʦ ʙʳʪʴ, ʧʨʠʟʥʘʪʴ ʠʭ ʨʘʚʥʳʤʠ ʤʝʰʘʣʠ ʚ ʩʫʱʥʦʩʪʠ 

ʟʨʠʪʝʣʴʥʳʝ ʦʱʫʱʝʥʠʷ ʠ ʧʩʠʭʦʣʦʛʠʷ ʣʶʜʝʡ, ʥʦ ʥʝ ʠʭ ʫʤ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʜʘʞʝ ʚ ʩʣʫʯʘʝ 

ʩʦʚʤʝʩʪʠʤʦʛʦ ʨʘʚʝʥʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʦʜʥʦʡ ʣʝʚʦʡ ʧʝʨʯʘʪʢʠ ʜʨʫʛʦʡ ʪʘʢʦʡ ʞʝ ʣʝʚʦʡ, ʤʳ 

ʠʤʝʝʤ ʨʘʚʝʥʩʪʚʦ ʨʘʟʥʦʛʦ: ʦʜʥʦʡ ʬʠʛʫʨʳ ʜʨʫʛʦʡ ʬʠʛʫʨʝ, ʦʜʥʦʡ ʧʝʨʯʘʪʢʠ ʜʨʫʛʦʡ ʧʝʨʯʘʪʢʝ. 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠʰʣʦʩʴ ʙʳ ʛʦʚʦʨʠʪʴ ʦ ʨʘʚʝʥʩʪʚʝ ʦʙʲʝʢʪʘ ʩʘʤʦʤʫ ʩʝʙʝ, ʦ ʝʛʦ 

ʩʘʤʦʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ. ʅʦ ʜʘʞʝ ʚ ʵʪʦʤ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚʩʝ ʨʘʚʥʦ, ʭʦʪʷ ʠ ʥʝʷʚʥʦ, 

ʧʨʠʰʣʦʩʴ ʙʳ ʛʦʚʦʨʠʪʴ ʦ ʨʘʚʝʥʩʪʚʝ ʨʘʟʣʠʯʥʦʛʦ: ʦ ʨʘʚʝʥʩʪʚʝ ʦʙʲʝʢʪʘ ʩʘʤʦʤʫ ʩʝʙʝ ʚ 

ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʢʘʟʳʚʘʝʪʩʷ, ʥʝʚʦʟʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʨʘʚʝʥʩʪʚʦ ʥʝʨʘʚʥʦʛʦ, ʠʙʦ, ʥʝ ʨʘʟʣʠʯʘʷ, ʥʝ 

ʦʪʜʝʣʷʷ ʦʜʥʦ ʦʪ ʜʨʫʛʦʛʦ, ʤʳ ʥʝ ʩʤʦʞʝʤ ʠʭ ʧʨʠʨʘʚʥʠʚʘʪʴ, ʥʠ ʜʘʞʝ ʛʦʚʦʨʠʪʴ ʦʙ ʠʭ 

ʨʘʚʝʥʩʪʚʝ, ʠʙʦ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʯʪʦ-ʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʯʝʤʫ-ʪʦ.  

  ʀʩʭʦʜʷ ʠʟ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʙʦʙʱʝʥʠʝ: ʩʯʠʪʘʪʴ 

ʨʘʚʥʳʤʠ ʧʦ ʧʨʠʟʥʘʢʘʤ ʇ ʚʩʝ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʆ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ 

ʥʝʦʪʣʠʯʠʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʩʨʘʚʥʠʚʘʝʤʳʤ ʧʨʠʟʥʘʢʘʤ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʡ 

ʀ. ʀʤʝʥʥʦ ʪʘʢʦʝ ʧʦʥʠʤʘʥʠʝ ʨʘʚʝʥʩʪʚʘ ʢʘʢ ʨʘʚʝʥʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʦʣʯʘʣʠʚʦ 

ʧʦʣʦʞʝʥʦ ʪʝʦʨʝʪʠʢʘʤʠ ʩʠʤʤʝʪʨʠʠ ʚ ʦʩʥʦʚʫ ʣʶʙʳʭ ʪʝʦʨʠʡ ʩʠʤʤʝʪʨʠʠ, ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʭ, 

ʪʘʢ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ.  

  ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʩʣʫʯʘʝ ʩʦʚʤʝʩʪʠʤʦʛʦ ʠ (ʠʣʠ) ʟʝʨʢʘʣʴʥʦʛʦ ʨʘʚʝʥʩʪʚ, ʧʨʠʥʷʪʳʭ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ, ʚ ʢʘʯʝʩʪʚʝ çʩʨʘʚʥʠʚʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚè ʙʝʨʫʪʩʷ ʬʠʛʫʨʳ 

ʦʙʲʝʢʪʦʚ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʮʠʡ ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ ð ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʝʨʝʥʦʩʳ ʠ (ʠʣʠ) 

ʚʨʘɦʝʥʠʷ, ʚʦ ʚʪʦʨʦʤ ð ʟʝʨʢʘʣʴʥʳʝ ʦʪʨʘʞʝʥʠʷ (ʚ ʪʦʯʢʝ, ʣʠʥʠʠ, ʧʣʦʩʢʦʩʪʠ, ʧʨʦʩʪʨʘʥʩʪʚʝ) 

ʠ ʢʦʤʙʠʥʘʮʠʠ ʟʝʨʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʩ ʥʝʟʝʨʢʘʣʴʥʳʤʠ.  

  ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʩʠʤʤʝʪʨʠʠ, ʪʦ ʤʳ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʛʨʘʥʠʯʠʤʩʷ 

ʣʠʰʴ ʧʨʠʤʝʨʦʤ ʠʟ ʦʙʣʘʩʪʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʧʦʪʦʤʫ ʯʪʦ ʚʩʝ ʜʨʫʛʠʝ ʥʝʢʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ 

ʩʠʤʤʝʪʨʠʠ ʣʠʙʦ ʷʚʣʷʶʪʩʷ ʝʝ ʜʘʣʴʥʝʡʰʠʤʠ ʦʙʦʙʱʝʥʠʷʤʠ, ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʝʨʝʩʝʢʘʶʪʩʷ ʩ ʥʝʡ. ɺʦʟʚʨʘʪʠʤʩʷ ʢ ʧʨʠʤʝʨʫ ʩ ʧʝʨʯʘʪʢʘʤʠ. ʃʝʚʘʷ ʙʝʣʘʷ ʧʝʨʯʘʪʢʘ ʚ ʪʝʦʨʠʠ 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʦʡ ʧʨʘʚʦʡ ʯʝʨʥʦʡ ʠ ʥʘʦʙʦʨʦʪ ʧʦʪʦʤʫ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʦʝ ʣʝʚʦʝ ʧʝʨʝʚʦʜʠʪ ʚ ʧʨʘʚʦʝ, ʧʨʘʚʦʝ ð ʚ 

ʣʝʚʦʝ, ʯʝʨʥʦʝ ð ʚ ʙʝʣʦʝ, ʙʝʣʦʝ ð ʚ ʯʝʨʥʦʝ, ʘ ʚʩʶ ʩʦʩʪʘʚʣʝʥʥʫʶ ʠʟ ʧʘʨʳ ʧʝʨʯʘʪʦʢ ʬʠʛʫʨʫ 

ð ʩʘʤʫ ʚ ʩʝʙʷ.  

ʅʘʢʦʥʝʮ, ʧʨʠʚʝʜʝʤ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʚʟʷʪʳʡ ʠʟ ʙʠʦʣʦʛʠʠ. ɺ ʩʚʦʝ ʚʨʝʤʷ 

ʠʟʚʝʩʪʥʳʡ ʛʝʥʝʪʠʢ ʂ. ɹ. ɹʨʠʜʞʝʩ (1889ð1938) ʦʙʥʘʨʫʞʠʣ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʨʦʟʦʬʠʣʳ 

ʤʝʣʘʥʦʛʘʩʪʝʨ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʤʫʭ-ʛʠʥʘʥʜʨʦʤʦʨʬʦʚ. ʇʦ ʦʢʨʘʩʢʝ ʛʣʘʟ, ʩʪʨʦʝʥʠʶ 

ʢʨʳʣʴʝʚ, ʧʝʨʝʜʥʠʭ ʣʘʧʦʢ, ʩʪʝʧʝʥʠ ʚʠʣʴʯʘʪʦʩʪʠ ʱʝʪʠʥʦʢ ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʠʭ ʠʤʝʣʘ 

ʧʨʠʟʥʘʢʠ ʤʫʞʩʢʦʛʦ, ʘ ʣʝʚʘʷð ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʪʘʢʠʭ ʤʫʭ ʧʨʦʜʦʣʴʥʘʷ ð 

ʩʠʛʠʪʪʘʣʴʥʘʷ ð ʧʣʦʩʢʦʩʪʴ, ʦʪʜʝʣʷʶʱʘʷ ʣʝʚʫʶ ʧʦʣʦʚʠʥʫ ʪʝʣʘ ʦʪ ʧʨʘʚʦʡ, ʠʟ ʦʙʳʯʥʦʡ, 

ʟʝʨʢʘʣʴʥʦʡ, ʩʪʘʣʘ ʚ ʠʟʚʝʩʪʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʥʝʦʙʳʯʥʦʡ, ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʦʡ, ð 

ʧʣʦʩʢʦʩʪʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʪʨʘʞʝʥʠʷ, ʧʝʨʝʚʦʜʷʱʝʡ ʣʝʚʫʶ ʩʪʦʨʦʥʫ ʚ ʧʨʘʚʫʶ, ʧʨʘʚʫʶ 

ð ʚ ʣʝʚʫʶ, ʞʝʥʩʢʠʝ ʧʨʠʟʥʘʢʠ ð ʚ ʤʫʞʩʢʠʝ, ʤʫʞʩʢʠʝ ð ʚ ʞʝʥʩʢʠʝ, ʘ ʬʠʛʫʨʫ ʤʫʭʠ ʚ 

ʮʝʣʦʤ ð ʚ ʩʘʤʫ ʩʝʙʷ.  

  ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʚʳʚʦʜʳ.  

ɺʦ-ʧʝʨʚʳʭ, ʠʟ ʥʠʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʥʦʚʳʭ ʪʝʦʨʠʷʭ ʩʠʤʤʝʪʨʠʠ ʚ ʢʘʯʝʩʪʚʝ ʚʟʘʠʤʥʦ ʨʘʚʥʳʭ 

ʩʪʘʣʠ ʧʨʠʥʠʤʘʪʴʩʷ ʠ ʪʘʢʠʝ ʦʙʲʝʢʪʳ (ʪʘʢʠʝ ʨʘʚʝʥʩʪʚʘ), ʢʦʪʦʨʳʝ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 
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ʪʝʦʨʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʨʘʚʥʳʝ (ʢʘʢ ʥʝʨʘʚʝʥʩʪʚʘ), ʭʦʪʷ ʠʩʪʦʢʠ ʜʣʷ 

ʩʪʦʣʴ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ, ʢʘʢ ʤʳ ʚʠʜʝʣʠ ʚʳʰʝ, ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ 

ʫʞʝ ʩʦʜʝʨʞʘʣʠʩʴ. ʇʨʠ ʵʪʦʤ ʝʜʠʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʚʩʝʭ ʵʪʠʭ ʨʘʚʝʥʩʪʚ ʢʘʞʜʳʡ 

ʨʘʟ ʩʣʫʞʠʣʦ ʦʜʥʦ ʠ ʪʦ ʞʝ ð ʥʘʣʠʯʠʝ ʨʝʘʣʴʥʳʭ ʠʣʠ (ʠ) ʤʳʩʣʠʤʳʭ ʦʧʝʨʘʮʠʡ, ʜʝʣʘʶʱʠʭ 

ʩʨʘʚʥʠʚʘʝʤʳʝ ʧʦ ʧʨʠʟʥʘʢʘʤ ʇ ʦʙʲʝʢʪʳ ʆ ʥʝʦʪʣʠʯʠʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.   

 ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʥʷʪʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʨʘʚʝʥʩʪʚ ʙʣʘʛʦʜʘʨʷ ʦʙʥʘʨʫʞʝʥʠʶ ʥʦʚʳʭ ʚʠʜʦʚ 

ʦʧʝʨʘʮʠʡ ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ ʥʝ ʷʚʣʷʣʦʩʴ ʧʨʦʩʪʦʡ ʧʝʨʝʬʨʘʟʠʨʦʚʢʦʡ (ʥʘ ʷʟʳʢʝ ʪʝʦʨʠʠ ʘʥʪʠ-, 

ʮʚʝʪʥʦʡ ʠʣʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʩʠʤʤʝʪʨʠʠ) ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʚ, ʘ ʢʘʞʜʳʡ ʨʘʟ ʦʟʥʘʯʘʣʦ 

ʰʘʛ ʚʧʝʨʝʜ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʨʘʟ ʧʦʟʚʦʣʷʣʦ ʝʱʝ ʙʦʣʝʝ ʧʦʣʥʦ ʠ ʪʦʯʥʦ ʚʳʚʦʜʠʪʴ ʯʠʩʣʦ, 

ʩʪʨʦʝʥʠʝ ʠ ʚʠʜ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʨʦʜʘ ʦʙʲʝʢʪʦʚ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ, ʘ ʪʝʤ ʩʘʤʳʤ 

ʯʠʩʣʦ, ʩʪʨʦʝʥʠʝ, ʚʠʜ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʥʠʭ ʚ ʧʨʠʥʮʠʧʝ ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ 

ʤʦʜʠʬʠʢʘʮʠʡ. ɼʦʩʪʘʪʦʯʥʦ ʚ ʵʪʦʡ ʩʚʷʟʠ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʤʝʩʪʦ 32 ʥʫʣʴʤʝʨʥʳʭ, 75 

ʦʜʥʦʤʝʨʥʴʠʭ, 80 ʜʚʫʤʝʨʥʳʭ ʠ 230 ʪʨʝʭʤʝʨʥʳʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ ʚ ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʤʳ ʠʤʝʝʤ ʫʞʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 122, 394, 528, 1651 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʰʫʙʥʠʢʦʚʩʢʠʝ ʛʨʫʧʧʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʤʥʦʛʦ ʩʪʨʦʞʝ ʩʫʜʠʪʴ ʦ ʬʦʨʤʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ, ʬʦʨʤʝ ʠ ʩʪʨʦʝʥʠʠ ʠʭ ʚʝʨʰʠʥ, ʨʝʙʝʨ, ʛʨʘʥʝʡ, ʚʩʝʛʦ 

ʢʨʠʩʪʘʣʣʘ, ʝʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ.  

  ʀ ʧʦʩʣʝʜʥʝʝ. ʆʙʦʙʱʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʨʘʚʝʥʩʪʚʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ, ʠʙʦ ʧʦʟʚʦʣʷʝʪ ʜʫʤʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʨʘʚʝʥʩʪʚ, 

ʧʨʠʥʷʪʳʭ ʩʝʡʯʘʩ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʠʷʭ ʩʠʤʤʝʪʨʠʠ, ʘ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʠʭ. ʊʝʤ ʩʘʤʳʤ ʦʥʦ 

ʥʘʧʨʘʚʣʷʝʪ ʠ ʘʢʪʠʚʠʟʠʨʫʝʪ ʥʘʫʯʥʳʝ ʧʦʠʩʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʚ 

ʪʝʦʨʠʶ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ, ʩʘʤʳʝ çʩʫʤʘʩʰʝʜʰʠʝè ʨʘʚʝʥʩʪʚʘ ʠ ʩʠʤʤʝʪʨʠʠ, ʝʩʣʠ ʚʤʝʩʪʝ ʩ 

ʥʠʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʚʦʜʷʪʩʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ. ɺ ʵʪʦʤ 

ʩʤʳʩʣʝ ʧʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʝʦʨʠʡ ʩʠʤʤʝʪʨʠʠ ʪʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʯʫʪʴ ʣʠ ʥʝ 

ʪʨʠʚʠʘʣʴʥʳʤ ʜʝʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʩʥʠʤʘʝʪʩʷ ʧʦʢʨʦʚ ʪʘʠʥʩʪʚʝʥʥʦʩʪʠ ʩ ʩʘʤʦʛʦ ʧʠʢʘʥʪʥʦʛʦ 

ʚʦʧʨʦʩʘ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ð ʚʦʧʨʦʩʘ ʦ ʨʘʚʝʥʩʪʚʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʢʘʟʘʥʥʦʝ ʟʘʩʪʘʚʣʷʝʪ 

ʧʨʠʟʥʘʪʴ, ʯʪʦ ʨʘʚʥʦʝ ʠ ʥʝʨʘʚʥʦʝ, ʪʦʞʜʝʩʪʚʝʥʥʦʝ ʠ ʨʘʟʣʠʯʥʦʝ, ʩʦʭʨʘʥʷʶʱʝʝʩʷ ʠ 

ʠʟʤʝʥʷʶʱʝʝʩʷ, ʧʦʢʦʷʱʝʝʩʷ ʠ ʜʚʠʞʫʱʝʝʩʷ, ʩʠʤʤʝʪʨʠʯʥʦʝ ʠ ʘʩʠʤʤʝʪʨʠʯʥʦʝ, ʠʩʪʠʥʘ ʠ 

ʣʦʞʴ ʦʜʥʦʡ ʪʝʦʨʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʨʘʚʥʳʤ ʠ ʨʘʚʥʳʤ, ʨʘʟʣʠʯʥʳʤ ʠ 

ʪʦʞʜʝʩʪʚʝʥʥʳʤ, ʠʟʤʝʥʷʶʱʠʤʩʷ ʠ ʩʦʭʨʘʥʷʶʱʠʤʩʷ, ʜʚʠʞʫʱʠʤʩʷ ʠ ʧʦʢʦʷʱʠʤʩʷ, 

ʘʩʠʤʤʝʪʨʠʯʥʳʤ ʠ ʩʠʤʤʝʪʨʠʯʥʳʤ, ʣʦʞʴʶ ʠ ʠʩʪʠʥʦʡ ʜʨʫʛʦʡ ʪʝʦʨʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ.  
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ʇʈʆʊʀɺʆʇʆʃʆɾʅʆʉʊʀ ʉʀʄʄɽʊʈʀʀ 

 
ʈʘʟʜʚʦʝʥʠʝ ʝʜʠʥʦʛʦ ʠ ʧʦʟʥʘʥʠʝ  

ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʯʘʩʪʝʡ ʝʛʦ (ʩʤ. ʮʠʪʘʪʫ  

ʠʟ ʌʠʣʦʥʘ ʦ ɻʝʨʘʢʣʠʪʝ ʚ ʥʘʯʘʣʝ III ʯʘʩʪʠ  

(,,ʆ ʧʦʟʥʘʥʠʠò) ʃʘʩʩʘʣʝʚʩʢʦʛʦ ,,ɻʝʨʘʢʣʠʪʘò)  

ʝʩʪʴ ʩʫʪʴ (ʦʜʥʘ ʠʟ ,,ʩʫʱʥʦʩʪʝʡò, ʦʜʥʘ  

ʠʟ ʦʩʥʦʚʥʳʭ, ʝʩʣʠ ʥʝ ʦʩʥʦʚʥʘʷ,  

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʣʠ ʯʝʨʪ) ʜʠʘʣʝʢʪʠʢʠ.  

ʊʘʢ ʠʤʝʥʥʦ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʠ ɻʝʛʝʣʴ  

(ɸʨʠʩʪʦʪʝʣʴ ʚ ʩʚʦʝʡ ,,ʄʝʪʘʬʠʟʠʢʝò ʧʦʩʪʦʷʥʥʦ  

ʙʝɹʪʩʷ ʦʢʦʣʦ ʵʪʦʛʦ ʠ ʙʦʨʝʪʩʷ ʩ ɻʝʨʘʢʣʠʪʦʤ  

respective ʩ ʛʝʨʘʢʣʠʪʦʚʩʢʠʤʠ ʠʜʝʷʤʠ)  

ɺ. ʀ. ʃʝʥʠʥ 

 

  ɼʣʷ ʣʫʯʰʝʛʦ ʫʩʚʦʝʥʠʷ ʩʣʦʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʵʪʦʡ ʛʣʘʚʳ ʫʢʘʞʝʤ ʩʨʘʟʫ ʩʚʷʟʫʶʱʫʶ 

ʚʩʝ ʧʷʪʴ ʝʝ ʧʘʨʘʛʨʘʬʦʚ çʥʠʪʴ ɸʨʠʘʜʥʳè ð ʟʘʢʦʥ ʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. 

ʀʤʝʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦʛʦ ʟʘʢʦʥʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʚʩʝʭ 

ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʛʨʘʬʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʥʘʨʫʞʠʪʴ ʩʠʤʤʝʪʨʠʡʥʳʝ 

ʬʘʢʪʳ ʧʨʦʷʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʢʦʥʘ, ʩ ʜʨʫʛʦʡ ð ʙʣʘʛʦʜʘʨʷ ʦʙʥʘʨʫʞʝʥʠʶ ʪʘʢʠʭ ʬʘʢʪʦʚ ð 

ʧʨʠʡʪʠ ʢ ʥʝʢʦʪʦʨʳʤ ʥʦʚʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʳʜʝʣʝʥʠʶ ʦʙʲʝʢʪʦʚ, ʨʘʚʝʥʩʪʚ, 

ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ III, ʧʝʨʝʭʦʜʥʦʛʦ, ʨʦʜʘ (Ä 1); ʢ ʧʨʝʜʣʦʞʝʥʠʶ ʪʝʦʨʠʠ ʜʠʩʩʬʘʢʪʦʨʦʚ ð 

ʥʦʚʦʡ ʪʝʦʨʠʠ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ (Ä 2); ʚʳʜʝʣʝʥʠʶ ʚʩʝʭ 7 ð ʚʦʟʤʦʞʥʳʭ ʩ ʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʘʨʠʘʥʪʦʚ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʥʘʥʪʠʦʤʦʨʬʦʚ (D ʠ L ʬʦʨʤ) (Ä ɿ); ʢ ʜʦʧʦʣʥʝʥʠʶ 

ʢʘʪʝʛʦʨʠʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʧʘʨʥʦʡ ʝʡ ʢʘʪʝʛʦʨʠʝʡ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ (Ä 4); ʢ ʦʧʠʩʘʥʠʶ 

ʚʩʝʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʠ ʧʝʨʝʭʦʜʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʭʦʜʩʪʚ ʠ ʨʘʟʣʠʯʠʡ D ʠ L ʘʥʪʠʧʦʜʦʚ, ʢ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʠʟʚʝʩʪʥʦʡ ʚʩʝʦʙʱʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʦ ʠ ʥʝʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(Ä5).  

Ä 1. ʂʈʀʉʊɸʃʃʆɻʈɸʌʀʗ  

ʉ ʊʆʏʂʀ ɿʈɽʅʀʗ ɿɸʂʆʅɸ ɽɼʀʅʉʊɺɸ  

ʀ ɹʆʈʔɹʓ ʇʈʆʊʀɺʆʇʆʃʆɾʅʆʉʊɽʁ 

  ʇʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʭʠʤʠʶ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ ʧʨʦʷʚʣʝʥʠʷ 

ʟʘʢʦʥʘ ʧʝʨʝʭʦʜʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʦʙʨʘʪʥʦ, ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʶ, 

ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ ʦʩʥʦʚʥʘʷ ʟʘʩʣʫʛʘ ʚ ʨʘʟʚʠʪʠʠ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʦʜʥʦʡ ʠʟ ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʦʡ ʥʘʰʝʣ ʷʨʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʟʘʢʦʥ ʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. ʇʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʵʪʦʡ ʥʘʫʢʦʡ ʚʟʘʠʤʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦʥʷʪʠʡ ʧʦ ʦʙʲʝʤʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʧʨʝʚʦʩʭʦʜʷʪ ʫʞʝ ʠʟʚʝʩʪʥʳʝ 

ʧʦʜʦʙʥʳʝ ʧʦʥʷʪʠʷ, ʪʘʢʠʝ, ʢʘʢ ʧʦʥʷʪʠʷ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʵʣʝʢʪʨʠʯʝʩʪʚʝ, 

ʘʩʩʦʮʠʘʮʠʠ ʠ ʜʠʩʩʦʮʠʘʮʠʠ, ʘʩʩʠʤʠʣʷʮʠʠ ʠ ʜʠʩʩʠʤʠʣʷʮʠʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʝ ʠ ʠʥʪʝʛʨʘʣʝ ʠ 

ʜʨ. ʆʥʠ ʩʪʦʣʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ð ʩʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ, 

ʧʦʣʠʤʦʨʬʠʟʤ ʠ ʠʟʦʤʦʨʬʠʟʤ, ʢʘʢ ʤʳ ʚʠʜʝʣʠ ʚʳʰʝ, ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʚʘʥʳ ʦʙʱʝʥʘʫʯʥʳʤʠ 

ʢʘʪʝʛʦʨʠʷʤʠ. ɿʥʘʯʝʥʠʝ ʜʨʫʛʠʭ ʧʘʨʥʳʭ ʧʦʥʷʪʠʡ ð ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ, ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ 

ʠ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ, ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʠ ʚʘʨʠʘʥʪʥʦʛʦ, ʢʦʥʝʯʥʦʛʦ ʠ ʙʝʩʢʦʥʝʯʥʦʛʦ ð ʚ 

ʥʘʫʢʝ ʪʦʞʝ ʚʦʟʨʦʩʣʦ, ʠ ʠʭ ʫʯʠʪʳʚʘʶʪ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʥʦʛʠʭ ʥʘʫʢ. 

ʇʨʠʯʠʥʘ ʪʘʢʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʪʘʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʚ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ, 

ʢʘʢ ʤʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʝʨʢʠʚʘʣʠ, ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʜʘʚʥʦ ʩʪʨʦʠʣʘʩʴ ʢʘʢ ʫʯʝʥʠʝ ʦ 

ʩʠʤʤʝʪʨʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʯʪʦ ʚ ʥʝʡ ʫʞʝ ʜʘʚʥʦ ʟʘʢʦʥ ʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ 
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ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ð ʩʪʠʭʠʡʥʦ ʠʣʠ ʩʦʟʥʘʪʝʣʴʥʦ ð ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʦʨʝʪʠʢʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ. ɺʥʘʯʘʣʝ ʦʥʘ ʩʪʨʦʠʣʘʩʴ ʢʘʢ ʫʯʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ 

ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ (ʢʣʘʩʩʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ ɻʝʩʩʝʣʷ ð ʌʝʜʦʨʦʚʘ ð ʐʝʥʬʣʠʩʘ), ʟʘʪʝʤ 

ʚʝʩʴʤʘ ʦʙʱʠʭ (ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʍʝʝʰʘð ʐʫʙʥʠʢʦʚʘðɿʘʤʦʨʟʘʝʚʘ) ʠ, ʥʘʢʦʥʝʮ, ʧʨʝʜʝʣʴʥʦ 

ʦʙʱʠʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ð ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ (ʮʚʝʪʥʘʷ ʩʠʤʤʝʪʨʠʷ ɹʝʣʦʚʘð

ʊʘʨʭʦʚʦʡ, ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʷ ʅʠʛʛʣʠ ʠ ʜʨ.). ʄʳ ʧʦʤʥʠʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚ ʪʝʦʨʠʠ 

ʙʳʣʦ ʦʙʦʩʥʦʚʘʥʦ ʪʦʞʜʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ) ʠ ʠʟʚʝʩʪʥʦʝ 

ʚʥʫʪʨʝʥʥʝʝ ʨʘʟʣʠʯʠʝ ʪʦʞʜʝʩʪʚʝʥʥʴʛʭ ʦʙʲʝʢʪʦʚ. ɺ ʩʠʣʫ ʩʢʘʟʘʥʥʦʛʦ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ 

ʩʠʤʤʝʪʨʠʠ ʛʣʫʙʦʢʦ ʜʠʭʦ-, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʪʨʠʭʦʪʦʤʠʯʥʘ.    

 ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ 

ʝʝ ʦʙʲʝʢʪʳ ʨʘʟʜʚʘʠʚʘʶʪʩʷ ʥʘ ʢʦʥʝʯʥʳʝ ð ʪʠʧʘ ʥʝʡʪʨʠʥʦ, ʘʪʦʤʘ ʢʠʩʣʦʨʦʜʘ, ʤʦʣʝʢʫʣʳ 

ʤʝʪʘʥʘ, ʧʣʦʜʘ ʷʙʣʦʥʠ ʠ (ʧʦʪʝʥʮʠʘʣʴʥʦ) ʙʝʩʢʦʥʝʯʥʳʝ ð ʪʠʧʘ ʩʠʣʦʚʳʭ ʣʠʥʠʡ, 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ, ʰʘʭʤʘʪʥʦʛʦ ʧʦʣʷ, ʜʝʢʦʨʘʪʠʚʥʦʡ ʞʠʚʦʧʠʩʠ, ʦʜʥʦʨʦʜʥʦʡ 

ʧʦʧʫʣʷʮʠʠ ʦʨʛʘʥʠʟʤʦʚ. ʇʦʩʣʝʜʥʠʝ ʧʦ ʩʚʦʝʡ ʩʠʤʤʝʪʨʠʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʜʥʦ- ʠ ʤʥʦʛʦ (2-ʭ, 

3-ʭ, 4-ʭ, . . .,ʧ) ʤʝʨʥʳʝ. ʉʠʤʤʝʪʨʠʷ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʚʳʷʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʚʠʜʦʚ ʜʚʠʞʝʥʠʷ ð ʥʝʵʝʨʢʘʣʴʥʳʭ, ʩʦʙʩʪʚʝʥʥʳʭ (I ʨʦʜʘ) ʠ ʟʝʨʢʘʣʴʥʳʭ, ʥʝʩʦʙʩʪʚʝʥʥʳʭ (II 

ʨʦʜʘ), ʠʟʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʥʝʠʟʦʤʝʪʨʠʯʝʩʢʠʭ. ʀʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ 

ʨʘʚʝʥʩʪʚʘ ð ʩʦʚʤʝʩʪʠʤʦʝ (ʚʳʷʚʣʷʝʤʦʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʩʪʦʛʦ ʥʘʣʦʞʝʥʠʷ) ʠ 

ʥʝʩʦʚʤʝʩʪʠʤʦʝ, ʟʝʨʢʘʣʴʥʦʝ (ʚʳʷʚʣʷʝʤʦʝ ʧʫʪʝʤ ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʥʘʣʦʞʝʥʠʷ) ʠ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʦʜʘ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ ð I ʨʦʜʘ (ʧʨʦʩʪʳʝ, 

ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ, ʚʠʥʪʦʚʳʝ ʦʩʠ) ʠ II ʨʦʜʘ (ʧʣʦʩʢʦʩʪʴ, ʮʝʥʪʨ).  

  ʄʳ ʥʝ ʩʣʫʯʘʡʥʦ ʟʜʝʩʴ ʧʦʚʪʦʨʷʣʠ ʩʣʦʚʦ çʦʩʥʦʚʥʳʝè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʙʠʥʘʮʠʠ 

ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʚʦʟʥʠʢʘʶʪ ʥʝʦʩʥʦʚʥʳʝ, ʧʨʦʠʟʚʦʜʥʳʝ: 1) ʧʨʝʨʳʚʠʩʪʦ-ʥʝʧʨʝʨʳʚʥʳʝ ʠ 

ʢʦʥʝʯʥʦ-ʙʝʩʢʦʥʝʯʥʳʝ ʦʙʲʝʢʪʳ, ʧʨʠʤʝʨʘʤʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʳʝ ʢʦʥʝʯʥʳʝ ʠ 

ʧʨʝʨʳʚʥʳʝ ʚ ʦʜʥʠʭ, ʙʝʩʢʦʥʝʯʥʳʝ ʠ ʥʝʧʨʝʨʳʚʥʳʝ ʚ ʜʨʫʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʦʙʲʝʢʪʳ, ʥʘʧʨʠʤʝʨ 

ʪʝ ʞʝ ʢʨʠʩʪʘʣʣʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʠ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ; 2) ʟʝʨʢʘʣʴʥʦ-ʩʦʙʩʪʚʝʥʥʳʝ ʜʚʠʞʝʥʠʷ III ʨʦʜʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ 

ʩʦʚʤʝʩʪʠʤʦʟʝʨʢʘʣʴʥʳʝ ʨʘʚʝʥʩʪʚʘ III ʨʦʜʘ (ʪʘʢʦʚʦ, ʥʘʧʨʠʤʝʨ, ʨʘʚʝʥʩʪʚʦ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ 

ʧʘʨ D ʠ L ʧʝʨʯʘʪʦʢ); 3) ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ, III ʨʦʜʘ, ʵʣʝʤʝʥʪʳ ʩʠʤʤʝʪʨʠʠ ð ʟʝʨʢʘʣʴʥʦ-

ʧʦʚʦʨʦʪʥʳʝ ʠ ʠʥʚʝʨʩʠʦʥʥʳʝ ʦʩʠ, ʧʣʦʩʢʦʩʪʴ ʩʢʦʣʴʟʷʱʝʛʦ ʦʪʨʘʞʝʥʠʷ. ʇʨʘʚʜʘ, ʧʦʩʣʝʜʥʠʝ 

ʩʯʠʪʘʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʩʠʤʤʝʪʨʠʠ II ʨʦʜʘ, ʭʦʪʷ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʦʥʠ ʤʦʛʣʠ ʙʳ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ ʠ ʢ ʵʣʝʤʝʥʪʘʤ ʩʠʤʤʝʪʨʠʠ I ʨʦʜʘ. ʅʦ ʣʦʛʠʯʥʝʝ, ʢʦʥʝʯʥʦ, ʩʯʠʪʘʪʴ ʠʭ ʵʣʝʤʝʥʪʘʤʠ 

III, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ, ʧʝʨʝʭʦʜʥʦʛʦ ʨʦʜʘ. ʅʝʪʨʫʜʥʦ ʘʥʘʣʦʛʠʯʥʳʝ ʷʚʣʝʥʠʷ ʦʙʥʘʨʫʞʠʪʴ ʠ ʚ 

ʫʯʝ. ʥʠʠ ʦ ʣʶʙʦʡ ʜʨʫʛʦʡ ʩʠʤʤʝʪʨʠʠ. ɺʩʧʦʤʥʠʤ ʭʦʪʷ ʙʳ ʨʘʟʜʝʣʝʥʠʝ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʚ 

ʫʯʝʥʠʠ ʦ ʢʨʠʧʪʦ- ʠ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʥʘ çʤʣʘʜʰʠʝè ʠ ʩʪʘʨʰʠʝè, ʘ ʪʘʢʞʝ 

çʧʦʣʫʤʣʘʜʰʠʝè,  çʧʦʣʫʩʪʘʨʰʠʝè, çʩʨʝʜʥʠʝè ʠ ʪ. ʜ. ʠ ʪ. ʧ. ɿʜʝʩʴ ʪʦ ʞʝ ʨʘʟʜʚʦʝʥʠʝ ʠ ʪʦ ʞʝ 

ʩʦʝʜʠʥʝʥʠʝ ʯʝʨʝʟ ʚʩʝʚʦʟʨʘʩʪʘʶʱʝʝ ʯʠʩʣʦ ð ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʦʙʱʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʩʠʤʤʝʪʨʠʠ ʧʝʨʝʭʦʜʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʘʷ ʠʟ ʨʘʟʦʙʨʘʥʥʳʭ ʚʳʰʝ 

ʪʝʦʨʠʡ ʩʠʤʤʝʪʨʠʠ ʩʪʨʦʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʠʥʮʠʧʫ ʜʠʭʦʪʦʤʠʠ ð çʣʠʙʦ, ʣʠʙʦè, ʥʦ ʠ 

ʪʨʠʭʦʪʦʤʠʠ ð çʣʠʙʦ, ʣʠʙʦè ʧʣʶʩ çʠ ʪʦ, ʠ ʜʨʫʛʦʝè; ʚʩʝʛʜʘ ʤʝʞʜʫ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ 

ʬʦʨʤʘʤʠ ʤʦʞʥʦ ʥʘʡʪʠ ʠ ʪʨʝʪʴʶ, ʧʝʨʝʭʦʜʥʫʶ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʥʫʪʨʝʥʥʝ ʜʠʭʦʪʦʤʠʯʥʫʶ 

ʬʦʨʤʫ.  

  ɼʘʣʝʝ. ʇʦ ʩʚʦʝʡ ʩʠʤʤʝʪʨʠʠ ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʧʨʠʨʦʜʳ, ʧʦ ʃʫʠ ʇʘʩʪʝʨʫ ʠ 

ɸʥʘʪʦʣʶ ɹʝʰʘʥʫ, ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ (D ʠ L) ʠ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ 

(DL). ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʧʝʨʝʭʦʜʥʳʝ, ʜʠʩʩʠʤʤʝʪʨʦ-ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʜʠʩʩʠʤʤʝʪʨʠʯʥʳ ʚ ʦʜʥʠʭ ʠ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʥʳ ʚ ʜʨʫʛʠʭ ʦʪʥʦʰʝʥʠʷʭ. 

ʊʘʢʦʚʳ, ʥʘʧʨʠʤʝʨ, ʤʣʝʢʦʧʠʪʘʶʱʠʝ, ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʜʚʫʩʪʦʨʦʥʥʝ (DL) 

ʩʠʤʤʝʪʨʠʯʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʚʥʝʰʥʝʡ ʬʦʨʤʳ ʠ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ. ɼʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʥʘʧʨʠʤʝʨ ʯʘʩʳ, ʚʠʥʪʦʚʘʷ ʨʘʢʦʚʠʥʘ 

ʤʦʣʣʶʩʢʘ, ʤʦʣʝʢʫʣʘ ʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʨʠʩʪʘʣʣ ʢʚʘʨʮʘ, ʥʝʡʪʨʠʥʦ, ʉʦʣʥʝʯʥʘʷ 

ʩʠʩʪʝʤʘ, ɻʘʣʘʢʪʠʢʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʭ, ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʚ ʟʝʨʢʘʣʝ ʜʘʶʪ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʷʭ ʥʝʦʜʠʥʘʢʦʚʳʝ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʦ ʬʦʨʤʝ ʩʚʦʠʤ 
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ʦʨʠʛʠʥʘʣʘʤ. ʊʘʢ, ʟʝʨʢʘʣʴʥʳʝ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʘʩʳ ʠʤʝʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʤʝʭʘʥʠʟʤʳ, ʭʦʜʳ ʩʪʨʝʣʦʢ, ʧʦʨʷʜʢʠ ʠ ʭʘʨʘʢʪʝʨʳ ʥʘʧʠʩʘʥʠʷ ʮʠʬʨ. 

ʊʘʢʠʝ ʦʙʲʝʢʪʳ ʚ ʧʨʠʨʦʜʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʢ ʚ ʚʠʜʝ ʦʨʠʛʠʥʘʣʘ, ʪʘʢ ʠ ʝʛʦ 

ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ, ʪ. ʝ. ʢʘʢ ʚ ʧʨʘʚʦʡ, ʪʘʢ ʠ ʚ ʣʝʚʦʡ ʤʦʜʠʬʠʢʘʮʠʷʭ (ʪʘʢʦʚʳ, ʥʘʧʨʠʤʝʨ, 

ʢʨʠʩʪʘʣʣʳ ʢʚʘʨʮʘ ʠ ʧʝʨʯʘʪʢʠ). ʕʪʠ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ 

ʦʜʠʥʘʢʦʚʳ ʠʣʠ ʥʝʦʜʠʥʘʢʦʚʳ, ʥʝʦʜʠʥʘʢʦʚʳ ʠʟ-ʟʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʠʣʠ 

ʥʝʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʚʦʡʩʪʚ ʠ ʪ. ʜ. ʠ ʪ. ʧ. ʊʘʢ ʪʝʦʨʠʷ ʩʠʤʤʝʪʨʠʠ ʧʦʜʚʦʜʠʪ ʢ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ð ʢ ʧʨʦʙʣʝʤʝ ʧʨʘʚʠʟʥʳ ʠ ʣʝʚʠʟʥʳ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʣʶʙʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠʣʠ, 

ʙʦʣʝʝ ʪʦʛʦ, ʣʶʙʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ (ʠʣʠ) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʨʝʜʩʪʘʚʠʤʳʝ 

ʦʙʲʝʢʪʳ ð ʣʠʙʦ D, ʣʠʙʦ L, ʣʠʙʦ DL. ʇʦʵʪʦʤʫ ʣʶʙʘʷ ʪʝʦʨʠʷ ʦ ʧʨʘʚʦʤ ʠ ʣʝʚʦʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʘʥʦʚʠʣʘʩʴ ʪʝʦʨʠʝʡ ʦ ʤʘʪʝʨʠʘʣʴʥʦʤ ʤʠʨʝ ʚ ʮʝʣʦʤ, ʭʦʪʷ ʠ ʚ ʪʝʨʤʠʥʘʭ 

çʣʝʚʦʛʦè ʠ çʧʨʘʚʦʛʦè. ʆʪʩʶʜʘ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʧʦʯʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ 

ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʚ ʠʩʪʦʨʠʠ ʥʘʫʢʠ ʥʝʨʝʜʢʦ ʩʚʷʟʳʚʘʣʠʩʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʠʣʦʩʦʬʩʢʠʤʠ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʧʨʠʨʦʜʳ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ, ʩʝʨʴʝʟʥʳʝ ʬʠʣʦʩʦʬʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʧʨʦʙʣʝʤʳ, ʩ 

ʥʠʤʠ ʩʚʷʟʘʥʥʳʝ, ʚʩʝ ʝʱʝ ʦʮʝʥʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʦʵʪʦʤʫ ʥʠʞʝ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʘʭ ʵʪʦʡ ʧʨʦʙʣʝʤʳ: 1) ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʬʦʨʤʳ ʠ ʩʪʨʦʝʥʠʷ, 2) 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ, 3) ʩʚʦʡʩʪʚ, 4) ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʠʷ D ʠ L ʦʙʲʝʢʪʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʧʦʜʭʦʜʷ 

ʢ ʧʨʠʨʦʜʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʯʝʪʳʨʝʭ ʚʦʧʨʦʩʦʚ, ʤʳ ʩʪʦʣʢʥʝʤʩʷ ʩ ʥʦʚʳʤʠ ʬʘʢʪʘʤʠ 

ʜʠʭʦ- ʠ ʪʨʠʭʦʪʦʤʠʠ ʝʝ (ʧʨʠʨʦʜʳ) ʦʙʲʝʢʪʦʚ.  

 

Ä 2. ʌʆʈʄɸ ʀ ʉʊʈʆɽʅʀɽ  D ʠ L ʕʅɸʅʊʀʆʄʆʈʌʆɺ.  

ʆʉʅʆɺʓ ʊɽʆʈʀʀ ɼʀʉʉʌɸʂʊʆʈʆɺ 

 

  ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʠʬʘʛʦʨʝʡʮʳ ʚʚʝʣʠ ʧʝʨʚʳʤʠ ʧʨʘʚʦʝ ʠ ʣʝʚʦʝ ʚ ʬʠʣʦʩʦʬʠʶ ʠ ʚ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ (ʥʘʨʷʜʫ ʩ 9 ʜʨʫʛʠʤʠ ʠʭ ʧʘʨʘʤʠ). ɿʜʝʩʴ 

ʙʳʣʦ ʚʘʞʥʦ ʢʘʢ ʩʘʤʦ ʦʪʢʨʳʪʠʝ D ʠ L, ʪʘʢ ʠ ʦʩʦʟʥʘʥʠʝ ʠʭ ʧʨʠʨʦʜʳ ʢʘʢ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. ʂʘʢ ʤʦʞʥʦ ʙʳʣʦ ʚʠʜʝʪʴ, ʟʥʘʯʝʥʠʝ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʜʣʷ ʪʝʦʨʠʠ 

ʩʠʤʤʝʪʨʠʠ ʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʯʝʥʴ ʚʘʞʥʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʦʩʦʟʥʘʥʠʠ 

ʧʨʠʨʦʜʳ D ʢʘʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʧʨʠʨʦʜʝ L ʠ ʥʘʦʙʦʨʦʪ ʫʞʝ ʩʢʨʳʪʳ ʥʘʯʘʣʘ ʧʨʠʟʥʘʥʠʷ ʠʭ 

ʢʘʢ ʚʟʘʠʤʥʦ ʘ) ʪʦʞʜʝʩʪʚʝʥʥʳʭ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙ) ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ.  

  ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʣʠʰʴ ʪʦʞʜʝʩʪʚʝʥʥʳʝ ʚ ʥʝʢʦʪʦʨʳʭ 

ʦʪʥʦʰʝʥʠʷʭ ð ʧʦ ʧʨʠʩʫʱʝʤʫ ʠʤ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʢʘʯʝʩʪʚʫ ð ʦʙʲʝʢʪʳ. ɼʣʷ D ʝʛʦ 

ʘʥʪʠʧʦʜʘʤʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, çʚʝʨʭè, çʧʦʟʠʪʨʦʥè, çʧʨʠʪʷʞʝʥʠʝè ʠʣʠ çʜʦʙʨʦè, ʪʘʢ 

ʢʘʢ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʜʨʫʛʦʛʦ ʢʘʯʝʩʪʚʘ. ʕʪʠ ʦʙʲʝʢʪʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ D ʩʫʪʴ ʨʘʟʣʠʯʥʳʝ ʠ 

ʪʦʣʴʢʦ ʨʘʟʣʠʯʥʳʝ. ʏʪʦʙʳ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦ ʚʟʷʪʦʛʦ ʦʙʲʝʢʪʘ ç+ɸè ʥʝʯʪʦ çðɸè ʙʳʣʦ ʝʛʦ 

ʘʥʪʠʧʦʜʦʤ, ʥʫʞʥʦ, ʯʪʦʙʳ ʦʥʦ ʙʳʣʦ ʪʦʛʦ ʞʝ ʢʘʯʝʩʪʚʘ, ʥʦ ʩ ʜʨʫʛʠʤ, ʠʤʝʥʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ çʩʣʦʞʝʥʠʝʤè ʵʪʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʠʯʝʤ ʢʨʠʪʝʨʠʝʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ç+ɸè ʠ çðɸè ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʭ ʚʟʘʠʤʥʘʷ çʘʥʥʠʛʠʣʷʮʠʷè ʠʣʠ 

ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʝʘʣʴʥʦʛʦ ʠ (ʠʣʠ) ʤʳʩʣʠʤʦʛʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʘʢʠʤ ʥʝʯʪʦ ʜʣʷ D ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʠ ʪʦʣʴʢʦ L 

ʠ ʥʘʦʙʦʨʦʪ, ʪʘʢ ʢʘʢ, ʚʦ-ʧʝʨʚʳʭ, D ʠ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʢʘʯʝʩʪʚʘ, ʚʦ-ʚʪʦʨʳʭ, çʩʣʦʞʝʥʳè ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ, ʠʙʦ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

(ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ) ʦʥʠ ʚʟʘʠʤʥʦ ʥʝʡʪʨʘʣʠʟʫʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʦʙʨʘʟʫʷ 

ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʡ, ʪ. ʝ. ʥʝ ʧʨʘʚʳʡ ʠ ʥʝ ʣʝʚʳʡ, DL -ʦʙʲʝʢʪ. ʀ ʧʦʩʢʦʣʴʢʫ D ʠ L ʚ ʨʷʜʝ 

ʦʪʥʦʰʝʥʠʡ ð ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ, ʧʦʩʪʦʣʴʢʫ ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ.  

  ʂʦʥʝʯʥʦ, ʢʘʢ ʠ ʜʣʷ ʣʶʙʳʭ ʘʥʪʠʧʦʜʦʚ, ʩʘʤʦ ʵʪʦ ʨʘʟʣʠʯʠʝ ʦʩʦʙʦʛʦ ʨʦʜʘ ʨʘʟʣʠʯʠʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʞʝ ʚ ʧʠʬʘʛʦʨʝʡʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʧʨʠʨʦʜʝ D ʠ 

L ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʠʩʪʦʢʠ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʢʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ.  

  ʆʜʥʘʢʦ ʧʦʥʘʜʦʙʠʣʦʩʴ ʙʦʣʝʝ ʜʚʫʭ ʪʳʩʷʯʝʣʝʪʠʡ ʜʣʷ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʨʘʙʦʪʳ ʚ ʵʪʦʡ 
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ʦʙʣʘʩʪʠ.  

  ɺ ʠʟʚʝʩʪʥʦʡ ʧʦʣʝʤʠʢʝ 1715ð1716 ʛʛ. ɻ. ʃʝʡʙʥʠʮʘ ʠ ʉ. ʂʣʘʨʢʘ, ʚʳʩʪʫʧʘʚʰʝʛʦ ʦʪ 

ʠʤʝʥʠ ʀ. ʅʴʶʪʦʥʘ, ʦʩʪʨʦ ʜʠʩʢʫʪʠʨʦʚʘʣʠʩʴ ʧʨʦʙʣʝʤʳ ʘʙʩʦʣʶʪʥʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. ɻ. ʃʝʡʙʥʠʮ ʨʘʩʩʤʘʪʨʠʚʘʣ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʢ çʧʦʨʷʜʦʢ 

ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʡè, ʘ ʚʨʝʤʷ ð ʢʘʢ ʧʦʨʷʜʦʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡè (ʢʫʨʩʠʚ ʤʦʡ.ð ʖ. 

ʋ.)
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. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʧʨʦʩ ʦ ʧʨʷʤʦʤ ʠ ʦʙʨʘʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʷʭ 

(ʧʦʨʷʜʢʘʭ) ʦʙʲʝʢʪʘ, ʫʢʘʟʳʚʘʝʪ ʥʘ (NB) ʧʦʣʥʫʶ ʥʝʨʘʟʣʠʯʠʤʦʩʪʴ çʧʨʷʤʳʭè ʠ 

çʦʙʨʘʱʝʥʥʳʭè ʦʙʲʝʢʪʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʨʠʨʦʜʳ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. ʉ. ʂʣʘʨʢ ʞʝ ʧʦʣʘʛʘʣ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʦʨʷʜʦʢ, ʦʥʠ ð ʙʦʣʴʰʝ, ʯʝʤ ʧʦʨʷʜʦʢ, ʠ ʟʘʱʠʱʘʣ ʅʴʶʪʦʥʦʚ ʚʟʛʣʷʜ ʦʙ 

ʘʙʩʦʣʶʪʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. ɺʝʩʴ ʩʧʦʨ ʥʦʩʠʣ ʦʪʧʝʯʘʪʦʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʪʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʵʪʦʪ ʩʧʦʨ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʳʛʨʘʣ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ.  

  ʇʦʟʞʝ ʀ. ʂʘʥʪ ʚ ʮʝʣʦʡ ʩʝʨʠʠ ʨʘʙʦʪ 
149
, ʨʘʩʩʤʘʪʨʠʚʘʷ ʚʦʧʨʦʩ ʦ ʧʨʠʨʦʜʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʠʩʭʦʜʠʪ ʠʟ ʵʪʦʡ ʜʠʩʢʫʩʩʠʠ, ʠʟ ʨʘʙʦʪ ʃʝʡʙʥʠʮʘ ʠ ʝʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʚʥʝʰʥʝ ʚʦʧʨʦʩ ʦ ʧʨʷʤʦʤ ʠ ʦʙʨʘʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʷʭ ʦʙʲʝʢʪʘ ʦʥ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʙʣʝʤʦʡ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʝʛʦ (ʦʙʲʝʢʪʘ) ʯʘʩʪʝʡ.  

  ɺ ʨʘʙʦʪʝ 1768 ʛ. çʆ ʧʝʨʚʦʤ ʦʩʥʦʚʘʥʠʠ ʨʘʟʣʠʯʠʷ ʩʪʦʨʦʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè ʀ. ʂʘʥʪ 

ʩʦʛʣʘʰʘʝʪʩʷ ʩ ɻ. ʃʝʡʙʥʠʮʝʤ ʚ ʪʦʤ, ʯʪʦ ʚʟʘʠʤʥʦ ʦʙʨʘʱʝʥʥʳʝ ð ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ D ʠ L ð 

ʦʙʲʝʢʪʳ ʧʦ ʩʚʦʝʡ ʚʝʣʠʯʠʥʝ, ʧʨʦʧʦʨʮʠʷʤ, ʨʘʩʧʦʣʦʞʝʥʠʶ ʯʘʩʪʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʩʦʚʝʨʰʝʥʥʦ ʩʦʚʧʘʜʘʶʪ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʩʦʜʝʨʞʘʱʘʷʩʷ ʟʜʝʩʴ ʧʨʘʚʠʣʴʥʘʷ ʤʳʩʣʴ ʙʳʣʘ 

ʩʦʭʨʘʥʝʥʘ ʠ ʨʘʟʚʠʪʘ ʬʠʣʦʩʦʬʘʤʠ, ʤʘʪʝʤʘʪʠʢʘʤʠ ʠ ʬʠʟʠʢʘʤʠ ʚ ʫʯʝʥʠʠ ʦʙ ʵʢʚʠʚʘʣʝʥʪʥʳʭ 

ð ʠʟʦʤʦʨʬʥʳʭ ð ʦʙʲʝʢʪʘʭ. ɹʦʣʝʝ ʪʦʛʦ. ʕʪʘ ʤʳʩʣʴ ʧʦʩʣʫʞʠʣʘ ʦʪʧʨʘʚʥʳʤ ʧʫʥʢʪʦʤ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʩʘʤʦʛʦ ʦʙʱʝʛʦ ʫʯʝʥʠʷ ʦʙ ʠʟʦ-, ʛʦʤʦ-, ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷʭ.  

ʆʜʥʘʢʦ ʜʘʣʝʝ ʀ. ʂʘʥʪ ʧʨʘʚʠʣʴʥʦ ʟʘʤʝʯʘʝʪ, ʯʪʦ D ʠ L ʦʙʲʝʢʪʳ, ʥʘʧʨʠʤʝʨ ʨʫʢʠ, ʵʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʳʝ ʦʙʲʝʢʪʳ, ʪʘʢ ʢʘʢ ʥʠʢʘʢʠʤʠ ʧʦʚʦʨʦʪʘʤʠ ʠ ʧʝʨʝʥʦʩʘʤʠ ʦʥʠ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʢʣʶʯʝʥʳ ʚ ʦʜʥʠ ʠ ʪʝ ʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ ð ʩʦʚʤʝʩʪʠʤʦ ʦʥʠ ʥʝ ʨʘʚʥʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʢʣʶʯʘʝʪ ʂʘʥʪ, ʧʨʠʟʥʘʢ ʚʟʘʠʤʥʦʡ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ çʥʝ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ 

ʦʪ ʨʘʟʥʠʮʳ ʚ ʩʧʦʩʦʙʝ ʩʦʝʜʠʥʝʥʠʷ ʯʘʩʪʝʡ ʪʝʣʘ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʦʪʦʤʫ ʯʪʦ... ʚ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠ ʚʩʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʚʝʨʰʝʥʥʦ ʦʜʠʥʘʢʦʚʦè 
150
. ɸ ʨʘʟ ʵʪʦ ʪʘʢ, ʧʨʦʜʦʣʞʘʝʪ ʦʥ (ʘ 

ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʘʢ), ʪʦ ʜʘʥʥʦʝ ʨʘʟʣʠʯʠʝ D ʠ L. ʦʙʲʝʢʪʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʜʦʣʞʥʦ 

ʧʦʢʦʠʪʴʩʷ ʥʘ ʢʘʢʦʤ-ʪʦ ʠʥʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʝʤ ʩʧʦʩʦʙ ʠ ʚʠʜ ʩʦʝʜʠʥʝʥʠʷ ʯʘʩʪʝʡ ʪʝʣʘ ʤʝʞʜʫ 

ʩʦʙʦʡ. ɺ ʵʪʦʡ ʞʝ ʨʘʙʦʪʝ ʂʘʥʪ ʜʘʝʪ ʧʨʘʚʠʣʴʥʳʝ, ʩʪʨʦʛʠʝ ʦʧʨʝʜʝʣʝʥʠʷ D ʠ L ʦʙʲʝʢʪʦʚ 

(ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʭ) ʢʘʢ ʥʝʢʦʥʛʨʫʵʥʪʥʦ ʧʦʜʦʙʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʟʘ 

ʧʣʦʩʢʦʩʪʴ ʠʣʠ ʦʪʨʘʞʝʥʠʝʤ ʚ ʟʝʨʢʘʣʝ. ʆʪ D ʠ L ʦʙʲʝʢʪʦʚ ʦʥ ʦʪʣʠʯʘʝʪ DL ʦʙʲʝʢʪʳ 

(ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ) ʢʘʢ ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʢʦʥʛʨʫʵʥʪʥʦ ʧʦʜʦʙʥʳʭ ʯʘʩʪʝʡ ʠ ʜʘʶʱʠʝ 

ʢʦʥʛʨʫʵʥʪʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ.  

  ʉʪʘʨʘʷʩʴ ʢʘʢ ʤʦʞʥʦ ʦʩʥʦʚʘʪʝʣʴʥʝʝ ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʦʶ ʠʜʝʶ, ʀ. ʂʘʥʪ ʧʠʰʝʪ: çʀ 

ʜʘʞʝ ʜʣʷ ʧʦʨʦʞʜʝʥʠʡ ʧʨʠʨʦʜʳ ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʙʨʘʱʝʥʦ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʭ ʯʘʩʪʝʡ, ʩʦʩʪʘʚʣʷʝʪ ʦʯʝʥʴ ʚʘʞʥʳʡ ʦʪʣʠʯʠʪʝʣʴʥʳʡ ʧʨʠʟʥʘʢ, ʤʦʛʫʱʠʡ ʧʨʠ 

ʩʣʫʯʘʝ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʟʣʠʯʝʥʠʶ ʠʭ ʚʠʜʦʚè. ʀ ʜʘʣʝʝ: çʊʘʢ ʢʘʢ ʜʣʷ ʩʫʞʜʝʥʠʷ ʦ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ ʯʫʚʩʪʚʦʚʘʪʴ ʧʨʘʚʫʶ ʠ 

ʣʝʚʫʶ ʩʪʦʨʦʥʫ, ʪʦ ʧʨʠʨʦʜʘ ʩʚʷʟʘʣʘ ʵʪʦ ʯʫʚʩʪʚʦ ʩ ʤʝʭʘʥʠʟʤʦʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʦʜʥʘ, ʘ ʠʤʝʥʥʦ ʧʨʘʚʘʷ, ʩʪʦʨʦʥʘ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʝʚʦʩʭʦʜʠʪ ʣʝʚʫʶ ʚ 

ʣʦʚʢʦʩʪʠ, ʘ ʤʦʞʝʪ ʙʳʪʴ, ʜʘʞʝ ʚ ʩʠʣʝè 
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. ɿʜʝʩʴ ʞʝ ʂʘʥʪ ʧʨʠʚʦʜʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʝʡʰʠʝ 
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ʬʘʢʪʳ ʩʫʱʝʩʪʚʝʥʥʦʡ ʚʟʘʠʤʥʦʡ ʥʝʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ D ʠ L ʬʦʨʤ ʦʙʲʝʢʪʦʚ ʚ ʥʝʞʠʚʦʡ, ʞʠʚʦʡ 

ʧʨʠʨʦʜʝ, ʚ ʧʨʘʢʪʠʢʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʠ ʠ ʜʨʫʛʠʝ ʧʨʠʤʝʨʳ 

ʙʝʩʯʠʩʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ ʧʦʚʪʦʨʷʣʠʩʴ ʚʦ ʤʥʦʛʠʭ ʧʦʧʫʣʷʨʥʳʭ ʠʟʜʘʥʠʷʭ 
152

.  

  ʀʨʦʥʠʟʠʨʫʷ ʧʦ ʧʦʚʦʜʫ ʚʟʛʣʷʜʦʚ ʥʝʢʦʪʦʨʳʭ ʬʠʣʦʩʦʬʦʚ, ʩʚʦʜʠʚʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢ 

ʯʠʩʪʦ ʚʥʝʰʥʠʤ ʦʪʥʦʰʝʥʠʷʤ ʥʘʭʦʜʷʱʠʭʩʷ ʨʷʜʦʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʯʘʩʪʝʡ ʤʘʪʝʨʠʠ, ʂʘʥʪ 

ʟʘʢʘʥʯʠʚʘʝʪ ʵʪʫ ʨʘʙʦʪʫ ʙʣʝʩʪʷʱʠʤ ʧʨʠʤʝʨʦʤ. ɽʩʣʠ ʙʳ ʜʝʣʦ ʦʙʩʪʦʷʣʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʘʢ, 

ʢʘʢ ʧʦʣʘʛʘʶʪ ʵʪʠ ʬʠʣʦʩʦʬʳ, çʪʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ð ʧʠʰʝʪ ʂʘʥʪ, ð ʙʳʣʦ ʙʳ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʩʚʦʡʩʪʚʦ ʵʪʦʡ ʨʫʢʠ ð ʧʨʘʚʘʷ ʦʥʘ ʠʣʠ ʣʝʚʘʷ, ʪ. ʝ. ʨʫʢʘ ʧʦʜʭʦʜʠʣʘ ʙʳ ʢ 

ʣʶʙʦʡ ʩʪʦʨʦʥʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦè 
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.  

  ɺ 1952 ʛ. ɻ. ɺʝʡʣʴ, ʢʦʤʤʝʥʪʠʨʫʷ ʩʧʦʨ ɻ. ʃʝʡʙʥʠʮʘ ʠ ʉ. ʂʣʘʨʢʘ ʠ ʩʨʘʚʥʠʚʘʷ ʚʟʛʣʷʜʳ 

ʃʝʡʙʥʠʮʘ ʠ ʂʘʥʪʘ, ʧʠʩʘʣ: çʅʘʫʯʥʘʷ ʤʳʩʣʴ ʩʪʦʠʪ ʥʘ ʩʪʦʨʦʥʝ ʃʝʡʙʥʠʮʘ. ʄʠʬʦʣʦʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ ʚʩʝʛʜʘ ʧʨʠʜʝʨʞʠʚʘʣʦʩʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʚʟʛʣʷʜʘ, ʯʪʦ ʷʚʩʪʚʫʝʪ ʠʟ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʣʦʚ ʧʨʘʚʳʡ ʠ ʣʝʚʳʡ ʚ ʢʘʯʝʩʪʚʝ ʩʠʤʚʦʣʦʚ ʪʘʢʠʭ ʧʦʣʷʨʥʳʭ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʢʘʢ ʜʦʙʨʦ ʠ ʟʣʦè 
154
. ʅʦ ʩʦ ʚʨʝʤʝʥʠ ʥʘʧʠʩʘʥʠʷ ʵʪʠʭ ʩʪʨʦʢ ʧʨʦʰʣʦ 

ʙʦʣʝʝ 20 ʣʝʪ, ʠ ʧʦʣʦʞʝʥʠʝ ʚ ʥʘʫʢʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦʩʴ. ʉʝʡʯʘʩ ʥʘʫʯʥʘʷ ʤʳʩʣʴ ʚʩʪʘʣʘ 

ʥʘ ʩʪʦʨʦʥʫ ʦʧʳʪʘ ʤʥʦʛʠʭ ʪʳʩʷʯ ʧʦʢʦʣʝʥʠʡ ʣʶʜʝʡ ʠ ʂʘʥʪʘ, ʧʨʦʚʝʨʝʥʥʦʛʦ ʢʦʣʣʝʢʪʠʚʥʦʡ 

ʧʨʘʢʪʠʢʦʡ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʆʧʳʪʘʤʠ ʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʟʚʝʩʪʥʫʶ ʚʟʘʠʤʥʫʶ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ D ʠ L ʦʙʲʝʢʪʦʚ ʚ ʧʨʠʨʦʜʝ, ʦʥʠ ʧʦ ʨʷʜʫ ʩʚʦʡʩʪʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ ʪʦʤʫ ʩʣʫʞʘʪ ʦʪʢʨʳʪʠʷ ʥʝʦʜʠʥʘʢʦʚʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ D ʠ L ʬʦʨʤ ʥʝʢʦʪʦʨʳʭ ʢʨʠʩʪʘʣʣʦʚ ð ʢʚʘʨʮʘ, K2ʉR2ʆ7, ʈb(NO3)2, ɺʘ(Nʆ3)2, 

Nʅ4ʉl, ʄgSʆ4Ā7ʅ2ʆ ʠ ʜʨʫʛʠʭ, ʚ ʬʠʟʠʢʝðʦʪʢʨʳʪʠʷ ʥʝʩʦʭʨʘʥʝʥʠʷ ʚ ʩʣʘʙʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʟʘʨʷʜʦʚʦʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʟʘʨʷʜʦʚʦʡ ʯʝʪʥʦʩʪʝʡ; ʚ 

ʙʠʦʣʦʛʠʠ ð ʦʪʢʨʳʪʠʷ ʥʝʦʜʠʥʘʢʦʚʦʩʪʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʘʤ ʨʷʜʘ D ʠ L  ʙʠʦʘʥʪʠʧʦʜʦʚ 

(ʧʦʜʨʦʙʥʝʝ ʦʙ ʵʪʦʤ ʙʫʜʝʪ ʨʝʯʴ ʜʘʣʝʝ).  

  ʏʝʤ ʞʝ ʚʳʟʳʚʘʶʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʦʪʣʠʯʠʷ D ʠ L ʬʦʨʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ? ʇʦ ʤʥʝʥʠʶ 

ʂʘʥʪʘ, ʦʪʥʦʰʝʥʠʝʤ ʢ ʚʩʝʦʙʱʝʤʫ, ʘʙʩʦʣʶʪʥʦʤʫ, ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʥʴʶʪʦʥʦʚʩʢʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʫ, ʩʧʦʩʦʙʥʦʤʫ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʙʝʟ ʤʘʪʝʨʠʠ. ʅʦ ʧʦʯʝʤʫ? ʇʦʪʦʤʫ, çʯʪʦ ʧʦʣʥʦʝ, 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʦʩʥʦʚʘʥʠʝ ʬʠʛʫʨʳ ʪʝʣʘ, ð ʧʠʰʝʪ ʂʘʥʪ, ð ʧʦʢʦʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʩʦʦʪʥʦʰʝʥʠʠ ʠ ʚʟʘʠʤʥʦʤ ʧʦʣʦʞʝʥʠʠ ʝʛʦ ʯʘʩʪʝʡ, ʥʦ ʠ ʥʘ ʦʪʥʦʰʝʥʠʠ ʢ ʚʩʝʦʙʱʝʤʫ 

ʘʙʩʦʣʶʪʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʢʘʢ ʝʛʦ ʤʳʩʣʷʪ ʛʝʦʤʝʪʨʳ, ʥʦ ʪʘʢ, ʯʪʦ ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʚʦʩʧʨʠʥʷʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ð ʚʦʩʧʨʠʥʷʪʳ ʤʦʛʫʪ ʙʳʪʴ ʪʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʪʝʣʘʤʠ, 

ʢʦʪʦʨʳʝ ʚʩʝʮʝʣʦ ʧʦʢʦʷʪʩʷ ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠè
 155
. ɺ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʞʝ ʢʨʦʤʝ ʩʚʦʡʩʪʚ 

ʧʦʣʦʞʝʥʠʷ (çʧʦʨʷʜʢʦʚʳʭè, ʧʦ ɻ. ʃʝʡʙʥʠʮʫ) ʝʱʝ ʠ ʜʨʫʛʠʭ ð ʪʦʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ð 

ʩʚʦʡʩʪʚ (çʧʦʜʣʠʥʥʳʭè, ʧʦ ʀ. ʂʘʥʪʫ) ʤʳ ʫʙʝʜʠʣʠʩʴ ʚʳʰʝ. çʇʦʜʣʠʥʥʳʝè ʩʚʦʡʩʪʚʘ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʟʥʘʥʳ ʣʠʰʴ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʦʜʥʠʭ ʪʝʣ ʩ ʜʨʫʛʠʤʠ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʫʯʘʩʪʠʠ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʠ ʨʘʟʫʤʘ. ʊʦʣʴʢʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʀ. ʂʘʥʪ, ʤʳ 

ʦʙʨʘʟʫʝʤ ʧʦʥʷʪʠʝ ʚʩʝʦʙʱʝʛʦ ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʪʘʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʪʘʣʦ ʙʳʪʴ, 

ʥʝ ʝʩʪʴ ʧʨʝʜʤʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. ʩ...ʊʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʥʘʩ, ð ʧʠʰʝʪ 

ʦʥ, ð ʤʳ ʟʥʘʝʤ ʧʨʠ ʧʦʤʦʱʠ ʥʘʰʠʭ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʣʠʰʴ ʧʦʩʪʦʣʴʢʫ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢ ʥʘʤ ʩʘʤʠʤè 
156

. 

 ɺ ʩʦʯʠʥʝʥʠʠ 1768 ʛ. çʆ ʧʝʨʚʦʤ ʦʩʥʦʚʘʥʠʠ...è ʂʘʥʪ, ʧʦʞʘʣʫʡ, ʤʘʪʝʨʠʘʣʠʩʪ. ʅʦ ʫʞʝ 

ʜʚʫʤʷ ʛʦʜʘʤʠ ʧʦʟʞʝð ʚ 1770 ʛ., ʨʝʟʢʦ ʧʨʝʫʚʝʣʠʯʠʚ ʨʦʣʴ çʥʘʰʠʭ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚè, ʠʭ 

ʦʪʥʦʰʝʥʠʝ ʢ ʚʥʝ ʥʘʩ ʥʘʭʦʜʷʱʝʤʫʩʷ, ʨʘʩʩʤʦʪʨʝʚ ʪʝ ʞʝ ʬʘʢʪʳ ʦ ʧʨʘʚʦʤ ʠ ʣʝʚʦʤ, ʦʥ 

ʧʨʠʭʦʜʠʪ ʢ ʧʘʨʘʜʦʢʩʘʣʴʥʝʡʰʝʤʫ ʚʳʚʦʜʫ. çʇʨʦʩʪʨʘʥʩʪʚʦ, ð ʧʠʰʝʪ ʦʥ, ðʥʝ ʝʩʪʴ ʯʪʦ-ʪʦ 

ʦʙʲʝʢʪʠʚʥʦʝ ʠ ʨʝʘʣʴʥʦʝ, ʦʥʦ ʥʝ ʩʫʙʩʪʘʥʮʠʷ, ʥʝ ʘʢʮʠʜʝʥʮʠʷ, ʥʝ ʦʪʥʦʰʝʥʠʝ, ʦʥʦ 
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ʩʫʙʲʝʢʪʠʚʥʦ ʠ ʠʜʝʘʣʴʥʦ: ʦʥʦ ʧʨʦʠʩʪʝʢʘʝʪ ʠʟ ʧʨʠʨʦʜʳ ʫʤʘ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʟʘʢʦʥʫ, ʩʣʦʚʥʦ 

ʩʭʝʤʘ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʚʦʦʙʱʝ ʚʩʝʛʦ ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʠʟʚʥʝè 
157

. 

  ʂʘʢʦʚʦ ʞʝ ʨʝʰʝʥʠʝ? ʏʝʤ ʞʝ ʚ ʩʘʤʦʤ ʜʝʣʝ ʚʳʟʳʚʘʶʪʩʷ ʙʝʟʫʩʣʦʚʥʳʝ ʚʥʫʪʨʝʥʥʠʝ 

ʩʭʦʜʩʪʚʘ ʠ ʦʪʣʠʯʠʷ D ʠ L ʬʦʨʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ? ʂʘʢ ʵʪʦ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʦʥʠ ʚʳʟʳʚʘʶʪʩʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʠʣʠ, ʪʦʯʥʝʝ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ çʩʣʦʞʝʥʠʷʤʠè, ʥʘʧʨʘʚʣʝʥʥʦʩʪʷʤʠ 

(ʜʠʩʩʬʘʢʪʦʨʦʚ), ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʯʘʩʪʦ ʨʘʟʣʠʯʥʳʤ, ʠʥʦʛʜʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ 

ʦʪʥʦʰʝʥʠʝʤ ʢ ʥʝʢʦʪʦʨʳʤ ʜʨʫʛʠʤ D ʠ L ʦʙʲʝʢʪʘʤ ð ʩ ʜʨʫʛʦʡ. ɺ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʝʨʚʦʡ 

ʯʘʩʪʠ ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʫʙʝʞʜʘʝʪ ʪʦ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʩʘʤʠʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʢʘʢ ʤʳ 

ʚʳʷʩʥʠʣʠ ʚ ʥʘʯʘʣʝ ʵʪʦʛʦ ʧʘʨʘʛʨʘʬʘ, ʩʦʜʝʨʞʠʪʩʷ ʠʟʚʝʩʪʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʪʦʞʜʝʩʪʚʦ (ʠʟ-ʟʘ 

ʧʨʠʩʫʱʝʡ ʠʤ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʫʙʩʪʘʥʮʠʠ) ʠ, ʩʪʘʣʦ ʙʳʪʴ, ʠʟʚʝʩʪʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʨʘʟʣʠʯʠʷ 

(ʠʟ-ʟʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʭʘʨʘʢʪʝʨʦʚ çʩʣʦʞʝʥʠʡè ʵʪʦʡ ʩʫʙʩʪʘʥʮʠʠ). ɺ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʞʝ 

ʚʪʦʨʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʭʦʪʷ ʙʳ ʥʘ ʧʨʠʤʝʨʝ 

ʥʝʦʜʠʥʘʢʦʚʦʡ çʥʘʜʝʚʘʝʤʦʩʪʠè ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʧʝʨʯʘʪʦʢ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʤʝʨʦʚ. ʕʪʠ 

ʨʘʟʲʷʩʥʝʥʠʷ ʧʦʤʦʛʘʶʪ ʧʦʣʥʝʝ ʦʮʝʥʠʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʳ 

ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ.  

ɻ. ʃʝʡʙʥʠʮ ʫʚʠʜʝʣ ʚ ʦʙʨʘʱʝʥʥʳʭ ʦʙʲʝʢʪʘʭ (ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ) ʣʠʰʴ 

ʪʦʞʜʝʩʪʚʝʥʥʦʝ, ʘ ʉ. ʂʣʘʨʢ ʥʘʩʪʘʠʚʘʣ ʣʠʰʴ ʥʘ ʠʭ ʨʘʟʣʠʯʠʠ. ʆʙʘ ʥʝ ʧʦʜʥʷʣʠʩʴ ʚʳʰʝ 

ʤʝʪʘʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʦʟʥʘʥʠʷ ʪʘʢʠʭ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ D ʠ L, ʦʙʲʝʢʪʦʚ. ʂʘʥʪ ʧʦʰʝʣ 

ʜʘʣʴʰʝ ʩʚʦʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʆʥ. ʧʦʞʘʣʫʡ, ʧʝʨʚʳʡ ʫʚʠʜʝʣ ʚ ʦʙʨʘʱʝʥʥʳʭ D ʠ L 

ʦʙʲʝʢʪʘʭ ʠ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ, ʥʦ ʩʚʷʟʘʣ ʧʦʩʣʝʜʥʠʝ ʥʝ ʩ ʩʘʤʠʤʠ ʵʪʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʘ ʩ 

ʧʨʦʠʟʚʦʣʴʥʦ ʦʪʦʨʚʘʥʥʳʤ ʦʪ ʥʠʭ, ʘ ʬʘʢʪʠʯʝʩʢʠ ʦʪ ʤʘʪʝʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʂʘʥʪ ʩʯʠʪʘʣ, 

ʯʪʦ ʅʴʶʪʦʥ ʙʳʣ ʧʨʘʚ, ʢʦʛʜʘ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʣ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʢ ʘʙʩʦʣʶʪʥʦʝ, 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʘʪʝʨʠʠ; ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʧʨʘʚ, ʧʦʩʢʦʣʴʢʫ ʩʯʠʪʘʣ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʦʙʲʝʢʪʠʚʥʦ. ʃʝʡʙʥʠʮ ʞʝ ð ʧʦ ʝʛʦ ʤʥʝʥʠʶ ð ʙʳʣ ʧʨʘʚ, 

ʢʦʛʜʘ ʦʥ ʦʪʨʠʮʘʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʘʤʦʛʦ ʧʦ ʩʝʙʝ, ʢʦ ʦʥ ʦʰʠʙʘʣʩʷ, ʩʯʠʪʘʷ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʨʷʜʢʦʤ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʝʣ. ʇʨʦʩʪʨʘʥʩʪʚʦ, ʧʦ ʂʘʥʪʫ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʝʱʝʡ ʠʤʝʥʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʘʧʨʠʦʨʥʦʡ ʬʦʨʤʦʡ ʯʫʚʩʪʚʝʥʥʦʩʪʠ 

ʚ ʝʜʠʥʩʪʚʝʥʥʦ ʜʦʧʫʩʪʠʤʦʡ ʜʣʷ ʥʝʝ ʝʚʢʣʠʜʦʚʦʡ ʤʦʜʠʬʠʢʘʮʠʠ!  

  ʅʦʚʳʝ ʰʘʛʠ ʚ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʳ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʙʳʣʠ ʩʚʷʟʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩ 

ʨʘʙʦʪʘʤʠ ʃ. ʇʘʩʪʝʨʘ 
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, ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦ 
159

 ʠ ɸ. ɺ. ʐʫʙʥʠʢʦʚʘ 
160

 , ʙʣʘʛʦʜʘʨʷ ʦʪʢʨʳʪʠʶ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʚʠʜʝ ʩʠʤʤʝʪʨʠʠ D ʠ L ʦʙʲʝʢʪʦʚ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ I ʨʦʜʘ ʠ, 

ʩʪʘʣʦ ʙʳʪʴ, ʦʪʩʫʪʩʪʚʠʷ ʚ ʥʝʤ (ʚ ʚʠʜʝ) ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ II ʨʦʜʘ. 
 ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʝʨʚʳʝ ʩʚʷʟʘʥʳ ʩʦ ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʧʦʚʦʨʦʪʘʤʠ, ʧʝʨʝʥʦʩʘʤʠ, ʪʝʤʠ ʠ 

ʜʨʫʛʠʤʠ; ʚʪʦʨʳʝ ð ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʝʨʢʘʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ð ʦʪʨʘʞʝʥʠʷʤʠ ʚ ʪʦʯʢʝ, 

ʣʠʥʠʠ, ʚ ʧʣʦʩʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʩ ʟʝʨʢʘʣʴʥʳʤʠ ʠ ʥʝʟʝʨʢʘʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ. ʇʨʠ ʵʪʦʤ 

ʇʘʩʪʝʨ ʩʚʷʟʳʚʘʣ D ʠ L ʬʠʛʫʨʳ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʥʠʭ ʪʦʣʴʢʦ ʧʣʦʩʢʦʩʪʝʡ ʠ (ʠʣʠ) ʮʝʥʪʨʘ 

ʩʠʤʤʝʪʨʠʠ (ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʩʠʤʤʝʪʨʠʠ II ʨʦʜʘ ʣʠʙʦ ʝʤʫ ʥʝ ʙʳʣʠ ʠʟʚʝʩʪʥʳ, ʣʠʙʦ ʦʥʠ ʝʱʝ 

ʥʝ ʙʳʣʠ ʦʪʢʨʳʪʳ). ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ ʠ ɸ. ɺ. ʐʫʙʥʠʢʦʚ, ʦʧʠʨʘʷʩʴ ʥʘ ʨʘʙʦʪʳ ɻʝʩʩʝʣʷ, 

ɹʨʘʚʵ, ɻʘʜʦʣʠʥʘ, ɾʦʨʜʘʥʘ, ʂʶʨʠ, ʌʝʜʦʨʦʚʘ, ʐʝʥʬʣʠʩʘ, ʩʚʷʟʘʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ D ʠ L 

ʬʠʛʫʨ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʥʠʭ ʫʞʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ II ʨʦʜʘ (ʢʦʥʝʯʥʳʭ ʠ 

ʙʝʩʢʦʥʝʯʥʳʭ ʬʠʛʫʨ). ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʥʠ ʜʘʣʠ ʠʭ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ.   

 ʆʪʩʫʪʩʪʚʠʝ ʚ D ʠ L ʦʙʲʝʢʪʘʭ ʥʘʟʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ ʜʘʣʦ ʧʦʚʦʜ ʇʘʩʪʝʨʫ 

ʥʘʟʚʘʪʴ ʠʭ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʤʠ, ʪ. ʝ. ʦʙʲʝʢʪʘʤʠ ʨʘʩʩʪʨʦʝʥʥʦʡ ʩʠʤʤʝʪʨʠʠ. ʇʨʠ ʵʪʦʤ 

ʦʯʝʥʴ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʂʘʥʪ, ʠ ʇʘʩʪʝʨ, ʠ ɺʝʨʥʘʜʩʢʠʡ, ʠ ʐʫʙʥʠʢʦʚ, ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʫʯʝʥʳʝ ʚʩʝʛʜʘ ʧʦʜʯʝʨʢʠʚʘʣʠ ʠ ʧʦʜʯʝʨʢʠʚʘʶʪ: 1. ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʶʙʦʛʦ 
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 ʀ. ʂʘʥʪ. ʉʦʯ., ʪ. 2, ʩʪʨ. 404ð405. 
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 ʉʤ. ʃ. ʇʘʩʪʝʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʩʩʠʤʤʝʪʨʠʠ ʝʪʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ð 

ʀʟ6ʨ. ʪʨʫʜʳ, ʪ. 1. ʄ., 1960. 
159

 ʉʤ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ. ɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʯʝʨʢʠ. ʄ.ðʃ..  

1940; ʝʛʦ ʞʝ. ʇʨʦʙʣʝʤʳ ʙʠʦʛʝʦʭʠʤʠʠ, ʚʳʧ. 1, 1934; ʚʳʧ. 11, 1939; ʚʳʧ. III (ʨʫʢʦʧʠʩʴ); ʚʳʧ. Iʋ, 1940. 
160

 ʉʤ. ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʆʩʥʦʚʳ ʦʧʪʠʯʝʩʢʦʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ. ʄ., 1958 (ʩʤ. ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨ. iɿi); ʝʛʦ ʞʝ. 

ʉʠʤʤʝʪʨʠʷ ʠ ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨ; ʝʛʦ ʞʝ. ʇʨʦʙʣʝʤʘ ʜʠʩʩʠʤʤʝʪʨʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. 
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ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚ ʜʚʫʭ ʠ ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʤʦʜʠʬʠʢʘʮʠʷʭ ð D ʠ L;   2. 

ʦʪʩʫʪʩʪʚʠʝ ʫ D ʠ L ʦʙʲʝʢʪʦʚ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ II  ʨʦʜʘ.  

  ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʥʦʚʳʝ ʰʘʛʠ ʚ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʳ D ʠ L ʙʳʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʩʣʝʜʩʪʚʠʷʤʠ ʪʝʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʦʨʦʥ ʢʘʥʪʦʚʩʢʦʛʦ ʫʯʝʥʠʷ ʦ D, L, 

DL, ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʝʥʠʝʤ ʵʪʠʭ ʬʦʨʤ ʦʙʲʝʢʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʧʝʨʘʮʠʷʤ ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʠ ʩʦʚʤʝʱʝʥʠʷ (ʢʦʥʛʨʫʵʥʮʠʠ).  

  ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʪʝʨʤʠʥʦʤ çʜʠʩʩʠʤʤʝʪʨʠʷʭè ʦʙʦʟʥʘʯʘʣʠ ʪʦʣʴʢʦ D ʠ L 

ʦʙʲʝʢʪʳ, ʧʦʢʘ ʇ. ʂʶʨʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʠʣ ʝʛʦ ʥʘ ʦʙʲʝʢʪʳ ʩ ʣʶʙʳʤ ʚʠʜʦʤ ʧʦʥʠʞʝʥʠʷ ʠʭ 

ʩʠʤʤʝʪʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ DL
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. ʊʘʢʦʡ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʧʦʜʭʦʜ ʢ ʜʠʩʩʠʤʤʝʪʨʠʠ, 

ʙʝʟʫʩʣʦʚʥʦ, ʦʪʢʨʳʣ ʝʱʝ ʦʜʠʥ ʘʩʧʝʢʪ ʚ ʧʦʥʠʤʘʥʠʠ ʢʘʥʪʦʧʘʩʪʝʨʦʚʩʢʦʡ ʜʠʩʩʠʤʤʝʪʨʠʠ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʠʣ ʦʪʙʨʦʩʠʪʴ ʚʧʝʯʘʪʣʝʥʠʝ ʫʥʠʢʘʣʴʥʦʩʪʠ ʦʪ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʩʠʤʤʝʪʨʠʠ ʠ ʦʮʝʥʠʪʴ ʝʛʦ ʣʠʰʴ ʢʘʢ ʦʜʠʥ ʠʟ ʤʥʦʛʠʭ ʚʠʜʦʚ ʧʦʥʠʞʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʚ 

ʧʨʠʨʦʜʝ. ɹʦʣʝʝ ʪʦʛʦ, ʠʤʝʥʥʦ ʘʥʘʣʠʟ ʜʠʩʩʠʤʤʝʪʨʠʠ ʧʦ ʂʘʥʪʫðʇʘʩʪʝʨʫ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ 

ʂʶʨʠ ʧʨʠʚʝʣ ʚʧʦʩʣʝʜʩʪʚʠʠ ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʜʚʫʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʜʠʩʩʠʤʤʝʪʨʠʟʘʮʠʠ ʠ ʩʠʤʤʝʪʨʠʟʘʮʠʠ, ʪ. ʝ. ʧʨʦʮʝʩʩʦʚ ʧʦʥʠʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ 

ʩʠʤʤʝʪʨʠʠ ʚ ʭʦʜʝ ʠʟʤʝʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʘʪʝʨʠʠ; ʢ ʬʦʨʤʫʣʠʨʦʚʢʝ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʟʘʢʦʥʘ 

ʢʦʤʧʝʥʩʘʮʠʠ ʩʠʤʤʝʪʨʠʠ (ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʠʡ, ʅ. ʌ. ʆʥʯʠʥʥʠʢʦʚ), ʢ ʦʙʦʙʱʝʥʥʦʡ 

ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʧʨʠʥʮʠʧʦʚ ʩʠʤʤʝʪʨʠʠ ʠ ʜʠʩʩʠʤʤʝʪʨʠʠ ʜʣʷ 

ʩʦʩʪʘʚʥʳʭ ʩʠʩʪʝʤ, ʨʝʘʣʠʟʫʶʱʠʭ ʩʚʦʠ (ʩʪʘʮʠʦʥʘʨʥʳʝ) ʩʠʤʤʝʪʨʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ ʯʝʨʝʟ 

ʜʠʩʩʠʤʤʝʪʨʠʯʥʳʝ, ʠ ʥʘʦʙʦʨʦʪ (ɺ. ɸ. ʂʦʧʮʠʢ). ʀ ʚʩʝ ʞʝ ʚ ʧʦʥʠʤʘʥʠʠ ʩʫʱʥʦʩʪʠ ʧʨʘʚʦʛʦ ʠ 

ʣʝʚʦʛʦ, ʩʘʤʦʛʦ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʠʤʤʝʪʨʠʠ ʂʶʨʠ, ʧʦʞʘʣʫʡ, ʦʩʪʘʣʩʷ ʥʘ ʫʨʦʚʥʝ 

ʃ. ʇʘʩʪʝʨʘ.  

  ʊʦʯʥʦ ʪʘʢ ʞʝ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʙʩʪʦʠʪ ʜʝʣʦ ʠ ʩ ʠʜʝʝʡ ɸ. ɺ. ʐʫʙʥʠʢʦʚʘ ʦ ʟʥʘʯʥʳʭ 

D+, Dð, L
 
+, L

 
ðʵʥʘʥʪʠʦʤʦʨʬʘʭ. ɹʝʟʫʩʣʦʚʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʚʚʝʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʘʢʠʭ 

ʘʥʪʠʧʦʜʘʭ ɸ. ɺ. ʐʫʙʥʠʢʦʚ ʪʝʩʥʦ ʩʚʷʟʘʣ D, L-ʧʨʦʙʣʝʤʘʪʠʢʫ ʩ ʧʨʦʙʣʝʤʘʪʠʢʦʡ ʧʨʦʩʪʦʡ ʠ 

ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ; ʜʦʢʘʟʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʠʤʤʝʪʨʠʠ, ʪʘʢ ʢʘʢ 

ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʫʞʝ ʥʝʘʩʠʤʤʝʪʨʠʯʥʳʤ ʚ 

ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ; ʫʢʘʟʘʣ ʥʘ ʧ-ʢʨʘʪʥʦʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʧʨʠʨʦʜʫ D ʠ L. ʬʠʛʫʨ ʚ 

ʪʝʦʨʠʠ l-ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ, ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʟʥʘʯʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʬʠʛʫʨ n
ç+è

 

ʠ 
ç-è

 ʟʥʘʢʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʧʝʨʚʳʡ ʠʟ ʧ ʟʥʘʢʦʚð ç+è ʠʣʠ çðè ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʤ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʘʚʦʛʦ (D ) ʠʣʠ ʣʝʚʦʛʦ (L), ʘ ʦʩʪʘʣʴʥʳʝ ʧð1 = l ʟʥʘʢʦʚ ð 

ç+è ʠʣʠ çðè ð ʩʦʩʪʦʷʥʠʡ ʢʘʢʠʭ-ʥʠʙʫʜʴ l ʠʭ çʬʠʟʠʯʝʩʢʠʭè ʘʣʴʪʝʨʥʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ. ɺʩʝ 

ʵʪʦ ʪʘʢʞʝ ʦʪʢʨʳʣʦ ʥʦʚʳʝ ʘʩʧʝʢʪʳ ʚ ʧʦʥʠʤʘʥʠʠ ʢʘʥʪʦ-ʧʘʩʪʝʨʦʚʩʢʦʡ ʜʠʩʩʠʤʤʝʪʨʠʠ. 

ʆʜʥʘʢʦ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, ʚ ʨʘʩʢʨʳʪʠʝ ʩʫʱʥʦʩʪʠ ʩʘʤʦʛʦ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ɸ. ɺ. 

ʐʫʙʥʠʢʦʚʘ ʪʘʢʞʝ, ʧʦʞʘʣʫʡ, ʜʦʙʘʚʠʣ ʥʝʤʥʦʛʦ. 

  ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʰʘʛʠ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʠʨʦʜʳ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ 

ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʥʘ ʦʩʥʦʚʝ ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘʤʠ ʜʠʩʩʠʤʤʝʪʨʠʟʠʨʫʶʱʠʭ, ʚʳʟʳʚʘʶʱʠʭ 

ʧʨʘʚʠʟʥʫ ʠ ʣʝʚʠʟʥʫ ʬʘʢʪʦʨʦʚ, ʠʣʠðʩʦʢʨʘʱʝʥʥʦ ð ʜʠʩʩʬʘʢʪʦʨʦʚ. ʕʤʧʠʨʠʯʝʩʢʠ ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ D ʠ L ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʧ ʦʩʦʙʳʭ, ʚʳʟʳʚʘʶʱʠʭ ʧʨʘʚʠʟʥʫ ʠ ʣʝʚʠʟʥʫ ʬʘʢʪʦʨʦʚ (ʧ = 0, 1, 2, ..., Ð) ð 

ʜʠʩʩʠʤʤʝʪʨʠʟʠʨʫʶʱʠʭ ʚʝʱʝʡ ʠ (ʠʣʠ) ʩʚʦʡʩʪʚ ʠ (ʠʣʠ) ʦʪʥʦʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ 

ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʪʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʧ ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʠʣʠ 

ʠʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʦʦʙʱʝ ʣʶʙʳʝ ʭʠʨʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʮʝʥʪʨʳ, ʦʩʠ,...); ʚ 

ʩʣʫʯʘʝ ʜʠʩʩʠʤʤʝʪʨʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠʭ ʦʨʛʘʥʦʚ, ʪʢʘʥʝʡ ʢʣʝʪʦʢ, ʦʨʛʘʥʝʣʣ ð

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʦʜʥʦʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ð ʚ ʪʦʣʱʠʥʫ, ʰʠʨʠʥʫ, ʚʳʩʦʪʫ; ʚ 

ʩʣʫʯʘʝ ʮʠʨʢʫʣʷʨʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ ð ʚʠʥʪʦʦʙʨʘʟʥʦʝ ʟʘʢʨʫʯʠʚʘʥʠʝ ʠ ʪ. ʜ. ʇʨʠ 

ʵʪʦʤ ʢʘʞʜʳʡ ʠʟ ʜʠʩʩʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʜʚʦʷʢʦ ð ç+è ʠʣʠ çðè, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ D ʠʣʠ L ʤʦʜʠʬʠʢʘʮʠʷʤ. ʊʘʢ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʘʷ ʰʠʨʠʥʘ ʦʜʥʦʡ ʠʟ 

ʧʦʣʦʚʠʥʦʢ ʜʠʩʩʬʘʢʪʦʨ ʐ ð ʣʠʩʪʘ ʨʘʩʪʝʥʠʷ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʣʠʙʦ ʩʣʝʚʘ, ʣʠʙʦ ʩʧʨʘʚʘ ʦʪ 
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 ʉʤ. ʇ. ʂʶʨʠ. ʀʟʙʨ. ʪʨʫʜʳ. ʄ.ðʃ., 1966. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʨʘʙʦʪʘ çʆ ʩʠʤʤʝʪʨʠʠ ʚ 

ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭè; ʩʤ. ʪʘʢʞʝ ʦʙʟʦʨʥʫʶ ʩʪʘʪʴʶ ɸ. ɺ. ʐʫʙʥʠʢʦʚʘ çʆ ʨʘʙʦʪʘʭ ʇʴʝʨʘ ʂʶʨʠ ʚ ʦʙʣʘʩʪʠ 

ʬʠʟʠʢʠè. ð çʋʩʧʝʭʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʫʢè, 1956, ʪ. 59, 4, ʩʪʨ. 591ð602. 
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ʛʣʘʚʥʦʡ ʞʠʣʢʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʣʠʙʦ L, ʣʠʙʦ D ʣʠʩʪ.  

  ʆʪʢʨʳʪʠʝ ʜʠʩʩʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ:  

  1. ʆʙʥʘʨʫʞʠʪʴ ʚ D ʠ L ʦʙʲʝʢʪʘʭ ʚʥʫʪʨʝʥʥʶʶ ʩʣʦʞʥʦʩʪʴ ð ʦʧʨʝʜʝʣʝʥʥʫʶ, 

ʩʪʨʦʷʱʫʶ ʠʭ ʩʠʩʪʝʤʫ ʜʠʩʩʬʘʢʪʦʨʦʚ.  

  2. ɺʳʷʚʠʪʴ ʜʠʘʣʝʢʪʠʢʫ ð ʧ-ʢʨʘʪʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʠʤʝʥʥʦ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʨʠʟʥʘʢʦʚ ʧʨʘʚʠʟʥʳ ʠ ʣʝʚʠʟʥʳ ʧʨʠʨʦʜʫ D ʠ L ʦʙʲʝʢʪʦʚ ð ʬʘʢʪ ʩʣʦʞʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʠʟ ʧ ʜʠʩʩʬʘʢʪʦʨʦʚ ʚ ç+è ʠʣʠ çðè ʩʦʩʪʦʷʥʠʷʭ.  

  3. ʆʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ʦ ʧʨʠʯʠʥʝ ʚʳʧʘʜʝʥʠʷ ʫ D ʠ L ʦʙʲʝʢʪʦʚ ʵʣʝʤʝʥʪʦʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ II ʠ (ʠʣʠ) III ʨʦʜʘ ʢʦʥʩʪʘʪʘʮʠʝʡ ʩʘʤʦʛʦ ʬʘʢʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʠʩʩʬʘʢʪʦʨʦʚ. 

  4. ɺʳʷʚʠʪʴ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʦʛʦ, ʢʘʥʪʦʧʘʩʪʝʨʦʚʩʢʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʧʨʠʨʦʜʝ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʘʧʨʠʤʝʨ, D ʠ (ʠʣʠ) L ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ ʩ 1 ʠʣʠ ʧ (ʧ = 1, 2, 3, ..., Ð) ʜʠʩʩʬʘʢʪʦʨʘʤʠ, ʪ. ʝ. ʦʙʲʝʢʪʳ, ʨʘʟʥʳʝ ʠʤʝʥʥʦ ʧʦ 

ʧʨʠʟʥʘʢʘʤ ʧʨʘʚʠʟʥʳ ʠ ʣʝʚʠʟʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʥʝʨʘʟʣʠʯʠʤʳʝ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʛʨʫʧʧʝ (1), ʘ ʧʦʪʦʤʫ ʩʧʦʩʦʙʥʳʝ ʩʫʱʝʩʪʚʦʚʘʪʴ ʣʠʰʴ ʚ ʜʚʫʭ ʤʦʜʠʬʠʢʘʮʠʷʭ. 

ʄʝʞʜʫ ʪʝʤ ʧʨʠ ʫʩʣʦʚʠʠ ʩʚʦʙʦʜʥʦʡ ʢʦʤʙʠʥʠʨʫʝʤʦʩʪʠ ʜʠʩʩʬʘʢʪʦʨʦʚ ʦʙʱʝʝ ʯʠʩʣʦ 

ʜʠʩʩʤʦʜʠʬʠʢʘʮʠʡ N ʜʣʷ ʦʙʲʝʢʪʘ ʩ 1 ʜʠʩʩʬʘʢʪʦʨʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʘʚʥʦ N1 = 3
1
 ð 1 = 2, ʘ 

ʩ ʧ ʜʠʩʩʬʘʢʪʦʨʘʤʠ ð Nn =3 
n
 ð 1 (ʝʩʣʠ ʢʦʤʙʠʥʠʨʫʝʤʦʩʪʴ ʢʘʢ-ʪʦ ʦʛʨʘʥʠʯʝʥʘ, ʪʦ Nn Í3 

n
 ð 

1) . 

  ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʤʦʞʝʤ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʥʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʩʩʠʤʤʝʪʨʠʠ. 

ɼʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ: ʘ) ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ 

ʟʝʨʢʘʣʴʥʦʤ ʦʪʨʘʞʝʥʠʠ ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʷʭ ʚʧʣʦʪʴ ʜʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ; ʙ) 

ʥʝ ʩʦʚʤʝʱʘʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʩʦ ʩʚʦʠʤʠ ʟʝʨʢʘʣʴʥʳʤʠ ʦʪʨʘʞʝʥʠʷʤʠ; ʚ) 

ʩʫʱʝʩʪʚʫʶʪ ʚ ʦʜʥʦʤ, ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʫʭ ʤʦʜʠʬʠʢʘʮʠʷʭ.  

  ʇʝʨʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʢʘʟʘʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

D ʠʣʠ L  ʦʙʲʝʢʪʘ ʚ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʫʭ ʤʦʜʠʬʠʢʘʮʠʷʭ. ʕʪʦ ð ʩʣʝʜʩʪʚʠʝ 

ʨʘʟʚʠʚʘʝʤʦʡ ʥʘʤʠ ʪʝʦʨʠʠ ʜʠʩʩʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʩʦʟʥʘʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʧʨʠ ʯʠʩʣʝ 

ʜʠʩʩʬʘʢʪʦʨʦʚ ʧ = 1 ʤʳ ʠʤʝʝʤ ʢʘʥʪʦ-ʧʘʩʪʝʨʦʚʩʢʫʶ ʜʠʩʩʠʤʤʝʪʨʠʶ: ʧʨʠ ʧ = 1 ʤʳ 

ʠʤʝʝʤ ʙʦʣʝʝ ʦʙʱʫʶ ʜʠʩʩʠʤʤʝʪʨʠʶ. ʇʦʩʣʝʜʥʷʷ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʥʪʦ-

ʧʘʩʪʝʨʦʚʩʢʫʶ ʢʘʢ ʩʚʦʡ ʧʝʨʚʳʡ, ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʩʣʫʯʘʡ. ɺʩʝ ʞʝ ʜʠʩʩʦʙʲʝʢʪʳ ʩ ʯʠʩʣʦʤ 

ʜʠʩʩʬʘʢʪʦʨʦʚ ʧ = 2 , ʪ. ʝ. ʙʦʣʝʝ ʯʝʤ ʩʚʝʨʭʧʦʜʘʚʣʷʶʱʘʷ ʤʘʩʩʘ ʜʠʩʩʦʙʲʝʢʪʦʚ, 

ʦʭʚʘʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʜʠʩʩʠʤʤʝʪʨʠʠ. ʇʦʜʯʝʨʢʥʝʤ ʪʘʢʞʝ, ʯʪʦ 

ʚ ʧʫʥʢʪʝ ʚ) ʤʳ ʩʦʟʥʘʪʝʣʴʥʦ ʥʝ ʦʧʨʝʜʝʣʷʝʤ ʪʦʯʥʝʝ ʯʠʩʣʦ ʤʦʜʠʬʠʢʘʮʠʡ ð N, ʚʦʟʤʦʞʥʳʭ 

ʜʣʷ ʜʘʥʥʦʛʦ D ʠʣʠ L ʦʙʲʝʢʪʘ, ʪʘʢ ʢʘʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ 

ʜʠʩʩʬʘʢʪʦʨʦʚ, ʚʟʛʣʷʜʦʚ ʥʘ ʧʨʠʨʦʜʫ ʤʦʜʠʬʠʢʘʮʠʡ (ʧʨʠʥʷʪʳʭ ʢʨʠʪʝʨʠʝʚ), ʫʨʦʚʥʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʠʩʣʦ N (ʚʦʦʙʱʝ ʛʦʚʦʨʷ) ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʨʘʟʥʳʤ ʬʦʨʤʫʣʘʤ, ʥʦ ʪʝʤ 

ʥʝ ʤʝʥʝʝ ʚʩʝʛʜʘ N 2.           

 ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ð ʦʪʩʫʪʩʪʚʠʝ ʫʢʘʟʘʥʠʷ ʥʘ 

ʚʳʧʘʜʝʥʠʝ ʫ D ʠ L ʦʙʲʝʢʪʦʚ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ II ʠ (ʠʣʠ) III ʨʦʜʘ. ʕʪʦ ʫʢʘʟʘʥʠʝ ʙʳʣʦ 

ʙʳ ʩʦʚʝʨʰʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʳʤ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʠʤʤʝʪʨʠʠ. ʅʦ 

ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʪʘʢʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʙʳʣʦ ʙʳ ʫʞʝ ʥʝʩʧʨʘʚʝʜʣʠʚʳʤ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʷʜʘ 

ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʩʠʤʤʝʪʨʠʠ. ʊʘʢ, ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʩʠʤʤʝʪʨʠʠ ɼ. ɺ. 

ʅʘʣʠʚʢʠʥʘ ʥʘʣʠʯʠʝ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʘʭ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ð ʩʬʝʨʠʯʝʩʢʠʭ ð ʧʣʦʩʢʦʩʪʝʡ 

ʦʪʨʘʞʝʥʠʷ ʦʪʥʶʜʴ ʥʝ ʠʩʢʣʶʯʘʝʪ ʩʚʦʡʩʪʚʦ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʙʳʪʴ D ʠʣʠ L. ɺ ʵʪʦʤ ʣʝʛʢʦ 

ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ð ʭʦʪʷ ʙʳ ʥʘ ʠʩʢʨʠʚʣʝʥʥʳʭ D ʠ L ʣʠʩʪʴʷʭ ʬʘʩʦʣʠ 

ʠʣʠ ʥʘ ʠʩʢʨʠʚʣʝʥʥʳʭ D ʠ L ʢʨʠʩʪʘʣʣʘʭ ʢʚʘʨʮʘ ʠ ʩʝʨʳ, ʦʙʣʘʜʘʶʱʠʭ ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ 

ʧʣʦʩʢʦʩʪʷʤʠ.  

  5. ʈʘʟʚʠʪʴ ʚʝʩʴʤʘ ʦʙʱʠʡ ʚ ʩʫʱʥʦʩʪʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʇ. ʂʶʨʠ ʦ ʪʦʤ, 

ʯʪʦ çʢʦʛʜʘ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʷ ʧʨʦʷʚʣʷʶʪ ʥʝʢʦʪʦʨʫʶ ʜʠʩʩʠʤʤʝʪʨʠʶ, ʪʦ ʵʪʘ 
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ʜʠʩʩʠʤʤʝʪʨʠʷ ʜʦʣʞʥʘ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʠ ʚ ʧʨʠʯʠʥʘʭ, ʠʭ ʧʦʨʦʞʜʘʶʱʠʭè 
162
, ʩʣʝʜʫʶʱʠʤ 

ʜʦʧʦʣʥʝʥʠʝʤ: ʢʦʛʜʘ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪ ʥʝʢʦʪʦʨʳʝ ʜʠʩʩʬʘʢʪʦʨʳ, ʪʦ 

ʜʠʩʩʬʘʢʪʦʨʳ ʜʦʣʞʥʳ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʠ ʚ ʧʨʠʯʠʥʘʭ, ʠʭ ʧʦʨʦʞʜʘʶʱʠʭ. ɿʘʤʝʪʠʤ, ʢʩʪʘʪʠ, 

ʯʪʦ ʧʨʦʙʣʝʤʘ ʩʚʷʟʠ ʩʠʤʤʝʪʨʠʠ (ʜʠʩʩʠʤʤʝʪʨʠʠ) ʩʠʩʪʝʤʳ ʧʨʠʯʠʥ ʩ ʩʠʤʤʝʪʨʠʝʡ 

(ʜʠʩʩʠʤʤʝʪʨʠʝʡ) ʩʠʩʪʝʤʳ ʩʣʝʜʩʪʚʠʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʧʦʣʥʦ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʨʘʢʪʦʚʢʠ ʠ ʦʙʦʙʱʝʥʠʷ ʧʨʠʥʮʠʧʘ ʩʠʤʤʝʪʨʠʠ ʨʝʰʘʝʪʩʷ ɺ. ɸ. ʂʦʧʮʠʢʦʤ 
163
, ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʠʩʣʘʤʠ 

ʜʠʩʩʬʘʢʪʦʨʦʚ ʧʨʠʯʠʥ ʠ ʩʣʝʜʩʪʚʠʡ, ʥʝʠʟʚʝʩʪʥʦ.       

 6. ɿʥʘʷ ʩʦʩʪʘʚ ʜʠʩʩʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʷ ʠʭ ʢʦʤʙʠʥʠʨʫʝʤʦʩʪʠ, ʥʘʡʪʠ ʫʨʘʚʥʝʥʠʷ, ʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʩʣʝʜʥʠʭ ʯʠʩʣʦ ʠ ʚʠʜ ʚʩʝʭ ʜʠʩʩʤʦʜʠʬʠʢʘʮʠʡ ʜʘʥʥʦʛʦ D ʠʣʠ L ʦʙʲʝʢʪʘ.  

  7. ʉʚʷʟʘʪʴ ʪʝʦʨʠʶ ʜʠʩʩʬʘʢʪʦʨʦʚ ʩ ʪʝʦʨʠʷʤʠ ʧʨʦʩʪʦʡ ʠ ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ 

(ʝʩʣʠ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʨ ʢʘʞʜʦʛʦ ʠʟ ʧ ʜʠʩʩʬʘʢʪʦʨʦʚ ʦʙʲʝʢʪʘ ʨ=2, ʧ2), ʧʨʦʩʪʦʡ 

ʠ ʢʨʘʪʥʦʡ ʮʚʝʪʥʦʡ ʩʠʤʤʝʪʨʠʠ (ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʧ ʜʠʩʩʬʘʢʪʦʨʦʚ ʨ>2, ʧ1), ʮʚʝʪʥʦʡ 

ʧʨʦʩʪʦʡ ʠ ʢʨʘʪʥʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ (ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧ ʜʠʩʩʬʘʢʪʦʨʦʚ ʚʦʟʤʦʞʥʦ ʨ1>2 

ʩʦʩʪʦʷʥʠʡ ʧʦ ʩʚʦʡʩʪʚʫ B1 ʠ ʧʦ ʨ2=2 ʩʦʩʪʦʷʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʚʦʡʩʪʚʘʤ ɺ1, ɺ2, . . ., ɺn), 

ʧʨʦʩʪʦʡ ʠ ʢʨʘʪʥʦʡ ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʠ (ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧ ʜʠʩʩʬʘʢʪʦʨʦʚ ʨ>2, ʥʦ ʟʘʢʦʥ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʡ ʜʠʩʩʬʘʢʪʦʨʦʚ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʩʠʤʤʝʪʨʠʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʮʠʢʣʠʯʝʩʢʠʡ; ʧ 1). ʇʨʝʜʩʪʘʚʣʷʝʛ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʦʙʥʘʨʫʞʠʚʘʝʤʘʷ ʧʨʠ ʧʝʨʝʭʦʜʝ 

ʦʪ ʪʝʦʨʠʠ ʜʠʩʩʬʘʢʪʦʨʦʚ ʢ ʪʝʦʨʠʷʤ ʫʢʘʟʘʥʥʳʭ ʩʠʤʤʝʪʨʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʪʘʢʠʭ 

ʪʝʦʨʠʡ ʘʥʪʠ-, ʮʚʝʪʥʦʡ, .,., ʢʨʠʧʪʦʩʠʤʤʝʪʨʠʡ, ʢʦʪʦʨʳʝ ʠʩʭʦʜʠʣʠ ʙʳ ʠʟ ʯʘʩʪʠʯʥʦʡ 

ʢʦʤʙʠʥʠʨʫʝʤʦʩʪʠ ʜʠʩʩʬʘʢʪʦʨʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

  8. ʉʚʷʟʘʪʴ ʫʯʝʥʠʝ ʦ ʧʨʘʚʠʟʥʝ ʠ ʣʝʚʠʟʥʝ ʩ ʦʙʱʠʤ ʫʯʝʥʠʝʤ ʦ ʧʦʣʠʤʦʨʬʠʟʤʝ ʠ 

ʠʟʦʤʦʨʬʠʟʤʝ, ʩ ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʩʠʩʪʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚʳʚʦʜʠʤʳʭ D, L, DL 

ð ʠʟʦʤʝʨʠʡʥʳʭ ʠ (ʠʣʠ) ʥʝʠʟʦʤʝʨʠʡʥʳʭ ð ʚʠʜʦʚ ʠ ʨʷʜʦʚ ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ ʠʟʦʤʦʨʬʠʟʤʘ. 

ʀʟʫʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ 8-ʤ ʧʫʥʢʪʝ ʩʚʷʟʠ çʚ ʧʨʝʜʝʣʝè ʧʨʠʚʦʜʠʪ ʢ ʘʥʘʣʠʟʫ ʩʠʤʤʝʪʨʠʠ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ ʠʟʦʤʦʨʬʠʟʤʘ ʠ ʥʘʦʙʦʨʦʪ. ɺ ʩʠʣʫ ʚʩʝʦʙʱʥʦʩʪʠ ʵʪʠʭ 

ʧʦʥʷʪʠʡ ʪʘʢʘʷ ʩʚʷʟʴ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʥʘ ʙʳʪʴ, ʠ ʦʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ. ɺʳʰʝ, ʚ 

ʛʣʘʚʝ 3, ʙʳʣʘ ʨʘʩʢʨʳʪʘ ʩʠʤʤʝʪʨʠʷ ʩʠʩʪʝʤʳ ð ʩʠʤʤʝʪʨʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ ʠʟʦʤʦʨʬʠʟʤʘ. 

ʇʦʣʠʤʦʨʬʠʟʤ ʠ ʠʟʦʤʦʨʬʠʟʤ ʩʠʤʤʝʪʨʠʠ ʩʦʩʪʦʠʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʩʣʝʜʫʶʱʝʤ.  

  ʃʶʙʘʷ ʪʝʦʨʠʷ ʩʠʤʤʝʪʨʠʠ ð ʵʪʦ ʚ ʩʫʱʥʦʩʪʠ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʫʯʝʥʠʝ ʠ ʦʙ ʦʜʥʦʤ 

ʠʟ ʚʠʜʦʚ ʧʦʣʠʤʦʨʬʠʟʤʘ ʚ ʧʨʠʨʦʜʝ ð ʧʦʣʠʤʦʨʬʠʟʤʝ ʩʠʤʤʝʪʨʠʠ. ʀʤʝʥʥʦ ʚʳʷʚʣʝʥʠʝ  

 ʤʥʦʛʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʜʘʥʥʦʛʦ ʨʦʜʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʣʶʙʦʡ 

ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ; ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʪʘ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʠʷʭ ʩʠʤʤʝʪʨʠʠ ʧʨʠ 

ʚʳʚʦʜʝ ʯʠʩʣʘ ʠ ʚʠʜʘ ʚʩʝʭ ʚʦʟʤʦʞʥʴ ʥʫʣʴ-, ʦʜʥʦ-, ʜʚʫ-, ʪʨʝʭ-, ..., ʧ-ʤʝʨʥʳʭ ʛʨʫʧʧ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʠʤʤʝʪʨʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʪʘʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʫʯʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʥʦʡ ʩʠʤʤʝʪʨʠʠ 

ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʝʥʥʦ ʩʪʨʦʛʦ ʦʧʠʩʳʚʘʪʴ ʚʥʝʰʥʶʶ ʬʦʨʤʫ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʣʶʙʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʨʝʜʩʪʘʚʠʤʳʭ ʦʙʲʝʢʪʦʚ, ʟʘʨʘʥʝʝ ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʯʠʩʣʦ ʠ ʚʠʜ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʥʠʭ ʚ ʧʨʠʥʮʠʧʝ ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ. 

ʀʤʝʥʥʦ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʩʪʦʣʴ ʵʚʨʠʩʪʠʯʥʳ ʨʘʟʣʠʯʥʳʝ ʪʝʦʨʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʠʤʤʝʪʨʠʠ. ʀ 

ʦʩʦʙʝʥʥʦ ʵʪʫ ʯʝʨʪʫ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʩʪʨʫʢʪʫʨʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ð ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʠʜʝʘʣʴʥʳʭ. 
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 ʉʤ. ɸ. ɺ. ʐʫʙʥʠʢʦʚ, ɺ. ɸ. ʂʦʧʮʠʢ. ʉʠʤʤʝʪʨʠʷ ʚ ʥʘʫʢʝ ʠ ʚ ʠʩʢʫʩʩʪʚʝ (ʩʤ. ʚ ʵʪʦʡ ʩʚʷʟʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʛʣ. 

12). 
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ʅʘʢʦʥʝʮ, ʣʶʙʘʷ ʪʝʦʨʠʷ ʩʠʤʤʝʪʨʠʠ ð ʵʪʦ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʫʯʝʥʠʝ ʦʙ 

ʠʟʦʤʦʨʬʠʟʤʝ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʷʟʳʢ ʪʝʦʨʠʠ ʛʨʫʧʧ ʩʦʭʨʘʥʷʝʪ ʩʧʝʮʠʬʠʢʫ ʠʟʫʯʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʠʢʩʠʨʫʝʪ ʠʭ ʠʟʚʝʩʪʥʦʝ ʝʜʠʥʩʪʚʦ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʦʪʥʦʰʝʥʠʠ, 

ʧʦʜʦʙʥʦ ʪʦʤʫ ʢʘʢ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʪʨʘʢʪʦʨʘ, ʙʘʙʦʯʢʠ ʠ 

ʧʝʩʯʘʥʦʛʦ ʙʘʨʭʘʥʘ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʘ ʩʧʝʮʠʬʠʢʝ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʩʪʨʦʝʥʠʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʠʟ ʜʚʫʭ ʟʝʨʢʘʣʴʥʦʨʘʚʥʳʭ ʧʦʣʦʚʠʥʦʢ ð ʦʩʦʙʳʭ 

ʚ ʢʘʞʜʦʤ ʠʟ ʪʨʝʭ ʩʣʫʯʘʝʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʵʪʠʤ ʞʝ ʫʪʚʝʨʞʜʝʥʠʝʤ ʬʠʢʩʠʨʫʝʪʩʷ 

ʠʟʦʤʦʨʬʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʚʩʝʭ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ ʚʥʝʰʥʝʡ ʬʦʨʤʳ.  

ʉʪʦʣʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ ʯʝʨʪʘ ʪʝʦʨʠʡ ʛʨʫʧʧ ʩʪʨʫʢʪʫʨʥʦʡ ʩʠʤʤʝʪʨʠʠ ʥʝ ʩʣʫʯʘʡʥʘ. ʆʥʘ 

ʜʦʩʪʠʛʘʝʪʩʷ ʚʧʦʣʥʝ ʩʦʟʥʘʪʝʣʴʥʳʤ ʠʟʚʝʩʪʥʳʤ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝʤ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʩʠʣʝʥʥʳʤ ʚʥʠʤʘʥʠʝʤ ʢ ʝʜʠʥʳʤ 

ð ʠʟʦʤʦʨʬʥʳʤ ð ʧʣʘʥʘʤ ʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʦʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʤʤʝʪʨʠʡʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ.  

ʅʘʧʨʠʤʝʨ, ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʫʜʘʝʪʩʷ ʦʧʠʩʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

çʩʪʝʨʞʥʝʡè ð ʚ ʝʜʠʥʳʭ ʪʝʨʤʠʥʘʭ ʪʝʦʨʠʠ ʦʜʥʦʤʝʨʥʦʡ ʩʠʤʤʝʪʨʠʠ ð ʩʪʦʣʴ ʥʝʩʭʦʞʠʝ 

ʦʙʲʝʢʪʳ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʝʢʪʦʨʳ, ʥʠʪʢʠ ʙʫʩ, ʮʝʧʠ, ʧʦʙʝʛʠ ʨʘʩʪʝʥʠʡ, ʣʫʯʠ 

ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ, ʩʣʝʜʳ ʥʘ ʩʥʝʛʫ, ʩʘʜʦʚʳʝ ʨʝʰʝʪʢʠ, ʩʠʣʦʚʳʝ ʣʠʥʠʠ, ʣʝʥʪʳ, ʮʝʧʥʳʝ 

ʧʦʣʠʤʝʨʥʳʝ ʤʦʣʝʢʫʣʳ, ʙʦʨʜʶʨʳ, ʤʫʟʳʢʘʣʴʥʳʝ ʨʠʪʤʳ, ʛʦʨʦʜʩʢʠʝ ʫʣʠʮʳ ʠ ʪ. ʜ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ ʧʨʠʯʠʥʫ ʧʨʠʤʝʥʠʤʦʩʪʠ 

ʩʦʦʙʨʘʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʠʤʤʝʪʨʠʠ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʘʤʦʡ ʨʘʟʣʠʯʥʦʡ 

ʧʨʠʨʦʜʳ.  

  9. ʆʙʥʘʨʫʞʠʪʴ ʜʠʘʣʝʢʪʠʢʫðʜʠʭʦ- ʠ ʪʨʠʭʦʪʦʤʠʯʥʦʩʪʴ ð ʷʚʣʝʥʠʡ ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ 

ʠʟʦʤʦʨʬʠʟʤʘ ʙʣʘʛʦʜʘʨʷ ʚʳʷʚʣʝʥʠʶ ʩʣʝʜʫʶʱʠʭ ʠʭ ʦʩʥʦʚʥʳʭ ʠ ʧʝʨʝʭʦʜʥʳʭ ʬʦʨʤ (ʩʤ. 

ʚʳʰʝ ʪʘʙʣʠʮʫ).           

 ɺ ʠʪʦʛʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʢʦʥʘ ʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʪʝʦʨʠʷ 

ʩʠʤʤʝʪʨʠʠ ʧʨʝʜʩʪʘʝʪ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʦʝ ʫʯʝʥʠʝ ʦ 

ʤʥʦʛʦʦʙʨʘʟʠʠ ʝʜʠʥʦʛʦ ð ʩʠʤʤʝʪʨʠʠ ð ʠ ʝʜʠʥʩʪʚʝ ʵʪʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ. ɺ ʥʝʡ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʝʜʠʥʦʝ ʥʝ ʪʦʣʴʢʦ ʤʥʦʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʨʘʟʜʚʘʠʚʘʝʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ, ʥʦ ʠ 

ʚʳʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʭʦʜʘ, ʧʨʝʚʨʘʱʝʥʠʷ, ʪʦʞʜʝʩʪʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, 

ʧʦʩʢʦʣʴʢʫ ʠʟʦʤʦʨʬʠʟʤ ʚ ʩʠʣʫ ʤʥʦʞʝʩʪʚʘ ʝʛʦ ʬʦʨʤ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʤ, ʘ 

ʧʦʣʠʤʦʨʬʠʟʤ ʠʟ-ʟʘ ʠʟʚʝʩʪʥʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʧʘʨʘʣʣʝʣʠʟʤʘ ʝʛʦ ʚʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʧʨʠʨʦʜʳ ʦʢʘʟʳʚʘʝʪʩʷ ʠʟʦʤʦʨʬʠʯʝʩʢʠʤ. ɺ ʩʘʤʦʡ ʞʝ ʧʨʠʨʦʜʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ 

ʧʦʜʭʦʜʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʝʜʠʥʩʪʚ ʠ ʝʜʠʥʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʠʷ, 
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ʜʠʩʩ.- ʥʝʜʠʩʩ. ʜʠʩʩ.- ʥʝʜʠʩʩ. 
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ʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʛʣʫʙʦʢʘʷ ʝʝ ʚʥʫʪʨʝʥʥʷʷ ʨʘʟʜʚʦʝʥʥʦʩʪʴ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ, ʜʠʭʦ-ʠ 

ʪʨʠʭʦʪʦʤʠʯʥʦʩʪʴ.  

 

Ä 3. ɺʉʊʈɽʏɸɽʄʆʉʊʔ D ʠ L ʕʅɸʅʊʀʆʄʆʈʌʆɺ.  

ʂʈʀʊʀʂɸ ɺʀʊɸʃʀʉʊʀʏɽʉʂʆʁ ʂʆʅʎɽʇʎʀʀ  

ʌ. ɼɾɽʇʇɸ 

 

  ʅʝʪʨʫʜʥʦ ʧʦʥʷʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ ʚʦʧʨʦʩʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʨʘʚʥʦ ʠʣʠ ʥʝ ʨʘʚʥʦ ʯʠʩʣʦ D ʦʙʲʝʢʪʦʚ ʯʠʩʣʫ L, ʢʘʨʪʠʥʘ ʧʨʠʨʦʜʳ ʚ ʮʝʣʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʦʡ: ʦʜʥʦʡ ʧʨʠ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʜʨʫʛʦʡ ʧʨʠ ʚʪʦʨʦʤ.  

ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʝ ʟʘʜʫʤʳʚʘʣʠʩʴ ʥʘʜ ʚʦʧʨʦʩʦʤ ʦ ʯʠʩʣʝ ʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʥʘʥʪʠʦʤʦʨʬʦʚ. ʄʝʞʜʫ ʪʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʜʝʩʴ ʚʦʟʤʦʞʥʦ 

ʚʩʝʛʦ 7 ʚʘʨʠʘʥʪʦʚ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʥʘʥʪʠʦʤʦʨʬʦʚ: 1) ɆL = ɆD, 2) ɆD > ɆL,  

3) ɆD < ɆL, 4) ɆD = ɆL ðʜʣʷ ʦʜʥʠʭ ʠ ɆD > ɆL ð ʜʣʷ ʜʨʫʛʠʭ, 5) ɆD=  ɆL ðʜʣʷ ʦʜʥʠʭ ʠ 

ɆD < ɆL ð ʜʣʷ ʜʨʫʛʠʭ, 6) ɆD > ɆL ðʜʣʷ ʦʜʥʠʭ, ɆD < ɆL ðʜʣʷ ʜʨʫʛʠʭ, 7) ɆD = ɆL, ɆD > 

ɆL, ɆD < ɆL ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʦʜʥʠʭ, ʜʨʫʛʠʭ, ʪʨʝʪʴʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʳ. ʇʨʠ ʟʥʘʥʠʠ 

ʘʙʩʦʣʶʪʥʦ ʣʝʚʦʛʦ ʠ ʘʙʩʦʣʶʪʥʦ ʧʨʘʚʦʛʦ ʚʦʟʤʦʞʥʳ ʙʳʣʠ ʙʳ ʥʝ 7, ʘ ʪʦʣʴʢʦ ʪʨʠ ʚʘʨʠʘʥʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ: 1) ɆD = ɆL, 2) ɆD > ɆL, ɿ) ɆD < ɆL.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ D ʠ L 

ʙʠʦʦʙʲʝʢʪʳ ð ʤʦʣʝʢʫʣʳ
 164
, ʞʠʚʦʪʥʳʝ 

165
, ʨʘʩʪʝʥʠʷ 

166
 ð ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢ, ʯʪʦ ʣʠʙʦ 

ɆD = ɆL, ʣʠʙʦ ɆD < ɆL, ʣʠʙʦ ɆD > ɆL (ʟʘʢʦʥ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʙʠʦʵʥʘʥʪʠʦʤʦʨʬʦʚ). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʞʠʚʦʡ ʧʨʠʨʦʜʝ ʧʨʠʩʫʱ ʩʝʜʴʤʦʡ ʠʟ ʟʘʢʦʥʦʚ ʚʩʪʨʝʯʘʝʤʦʩʪʠ. ʜʣʷ ʥʝʛʦ ʭʘʨʘʢʪʝʨʥʳ 

ʜʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ð ɆD > ɆL ʠ ɆD < ɆL ʠ ʦʜʥʘ ʧʝʨʝʭʦʜʥʘʷ ð ɆD = ɆL ʬʦʨʤʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʥʘʥʪʠʦʤʦʨʬʦʚ.         

 ɺ ʢʦʥʮʝ ʍIʍ ʚ. ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʭʠʤʠʠ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʚ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ɆD å ɆL. ʄʝʞʜʫ ʪʝʤ ʇ. ʂʶʨʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʯʨʝʟʚʳʯʘʡʥʦ ʦʙʱʠʡ 

ʧʨʠʥʮʠʧ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʩʣʝʜʩʪʚʠʷ ʥʫʞʥʘ 

ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʘʷ ʞʝ ʧʨʠʯʠʥʘ. ʆʪʩʶʜʘ ʢʘʢ ʙʫʜʪʦ ʩʣʝʜʦʚʘʣʦ, ʯʪʦ ʪʘʢʘʷ ʧʨʠʯʠʥʘ ʠʤʝʝʪʩʷ 

ʚ ʞʠʚʦʡ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚʩʢʦʨʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʘʥʛʣʠʡʩʢʠʤ ʭʠʤʠʢʦʤ ʌ. ɼʞʝʧʧʦʤ, ʢʦʪʦʨʳʡ ʚ ʩʪʘʪʴʝ çʉʪʝʨʝʦʭʠʤʠʷ ʠ ʚʠʪʘʣʠʟʤè 
167

, 

ʚʳʟʚʘʚʰʝʡ ʦʞʠʚʣʝʥʥʫʶ ʜʠʩʢʫʩʩʠʶ, ʟʘʷʚʠʣ, ʯʪʦ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʘʷ ʞʠʚʘʷ ʧʨʠʨʦʜʘ ʥʠʢʘʢ 

ʥʝ ʤʦʛʣʘ ʧʨʦʠʟʦʡʪʠ ʦʪ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʥʝʞʠʚʦʡ ʠ ʯʪʦ ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʪʦʣʴʢʦ ʚ 

ʞʠʚʦʡ ʧʨʠʨʦʜʝ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʘʷ ʧʨʠʯʠʥʘ ʠ ʝʩʪʴ çʞʠʟʥʝʥʥʘʷ ʩʠʣʘè, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ 

ʚʩʝʛʦ ʞʠʚʦʛʦ. ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʘʨʛʫʤʝʥʪʘʮʠʷ ɼʞʝʧʧʘ ʙʳʣʘ 

ʬʘʢʪʠʯʝʩʢʠ ʥʝʦʪʨʘʟʠʤʦʡ, ʭʦʪʷ ʠ ʜʘʣʝʢʦ ʥʝ ʙʝʟʫʢʦʨʠʟʥʝʥʥʦʡ ʩ ʬʠʣʦʩʦʬʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ.  

  ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʝʛʦʩʷ ʚ ʪʦ ʚʨʝʤʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʦʣʘʛʘʣ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʟʜʝʣʝʥʥʦʝ ʠ ʯʠʩʣʝʥʥʦ ʥʝʦʜʠʥʘʢʦʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ D ʚ L 

ʙʠʦʘʥʪʠʧʦʜʦʚ, ʠʭ ʙʠʦʭʠʤʠʢʦʬʠʟʠʯʝʩʢʘʷ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʥʝʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ ʙʠʦʩʬʝʨʳ ʩ ʝʚʢʣʠʜʦʚʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ 
168
. ʄʥʦʛʦ ʧʦʟʜʥʝʝ ʵʪʦ ʦʪʣʠʯʠʝ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʦʪ ʥʝʞʠʚʦʡ  

ɺ. ɺ. ɸʣʧʘʪʦʚʳʤ ʙʳʣʦ ʚʳʨʘʞʝʥʦ ʛʨʘʬʠʯʝʩʢʠ 
169
. ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ ʞʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 
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 ɻ. ʌ. ɻʘʫʟʝ. ɸʩʠʤʤʝʪʨʠʷ ʧʨʦʪʦʧʣʘʟʤʳ. ʄ., 1940; R. ɺʝntley.Molecular asymmetry in biology. Vol. I, 1969; 

vol., II, 1970, N. Y. 
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 W. Ludwig. Das rechts-links Problem im Terreich und beim Menschen. Berlin, 1932. 
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 ʖ. ɸ. ʋʨʤʘʥʮʝʚ. ʌʠʪʦʜʠʩʩʠʤʤʝʪʨʠʷ. ʂʘʥʜ. ʜʠʩʩ. ʄ., 1963 
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 F. ʂ. Japp. Stereochemistry and Vitasm. ð çNatureè, 1898, vol. 58, ʨ. 452. 
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 ʉʤ., ʥʘʧʨʠʤʝʨ, ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ. ɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʯʝʨʢʠ. ʄ.ðʃ., 1940. 
169

 ʉʤ. ɺ. ɺ. ɸʣʧʘʪʦʚ. ʆ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʪʝʣ ʚ ʥʝʞʠʚʦʡ ʠ ʞʠʚʦʡ ʧʨʠʨʦʜʝ. ð ɹʶʣʣʝʪʝʥʴ 

ʄʆʀʇ, ʦʪʜ. ʙʠʦʣ.è, 1953, ʪ. 58, ˉ 5, ʩʪʨ. 51; ʝʛʦ ʞʝ. ʃʝʚʠʟʥʘ-ʧʨʘʚʠʟʥʘ ʚ ʩʪʨʦʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ 

ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ð çɹʶʣʣʝʪʝʥʴ ʄʆʀʇ, ʦʪʜ. ʙʠʦʣ., 1957, ʪ. 62,  ̄5, ʩʪʨ. 19; ʩʤ. ʪʘʢʞʝ ʝʛʦ ʩʪʘʪʴʶ ʚ 

çFolia biologicaè, 1958, t. 4, N 1. 
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ʤʘʪʝʨʠʘʣʘ ʦʥ ʧʦʣʘʛʘʣ, ʯʪʦ ʢʨʠʚʳʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ D ʠ L ʵʥʘʥʪʠʦʤʦʨʬʦʚ ʚ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ 

ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ð ʢʦʣʦʢʦʣʦʦʙʨʘʟʥʳʡ, ʘ ʚ ʞʠʚʦʡ ð 

ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʡ ð ʯʘʱʝ- ʠʣʠ ʧʦʣʫʯʘʰʝʦʙʨʘʟʥʳʡ ʚʠʜ.  

  ʊʝʤ ʚʨʝʤʝʥʝʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʡ, ʮʠʨʢʫʣʷʨʥʦ ʠʣʠ 

ʵʣʣʠʧʪʠʯʝʩʢʠ ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʩʚʝʪ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʦʪ ʟʝʨʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ, ʥʘ ʟʝʤʣʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʜʥʦʡ D ʵʥʘʥʪʠʦʤʦʨʬʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 

ʦʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ 
170

, ɺ ʩʫʱʥʦʩʪʠ ʜʘʞʝ ʵʪʦʪ ʬʘʢʪ ʫʞʝ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʦʚʝʨʛʘʣ ɼʞʝʧʧʦʚʩʢʠʡ ʚʠʪʘʣʠʟʤ. ʆʜʥʘʢʦ, ʢʘʢ ʵʪʦ ʥʠ ʩʪʨʘʥʥʦ ʩʝʛʦʜʥʷ, ʚ ʵʪʦʡ ʩʚʷʟʠ ʵʪʠ 

ʜʘʥʥʳʝ ʥʝ ʙʳʣʠ ʦʮʝʥʝʥʳ.  

  ɺʧʝʨʚʳʝ ʂʫʥʫ ʠ ɹʨʘʫʥʫ 
171  
ʫʜʘʣʦʩʴ, ʜʝʡʩʪʚʫʷ ʮʠʨʢʫʣʷʨʥʦ-ʧʦʣʷʨʠʟʦʚʘʥʥʴʪʤ ʩʚʝʪʦʤ, 

ʧʨʝʚʨʘʪʠʪʴ ʦʧʪʠʯʝʩʢʠ ʥʝʘʢʪʠʚʥʳʡ, ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʡ ʵʬʠʨ Ŭ-ʙʨʦʤʧʨʦʧʠʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʚ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʡ, ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ 

ʵʥʘʥʪʠʦʤʦʨʬʠʟʤʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʚʝʪʘ ʣʠʙʦ ʧʨʝʠʤʫʱʝʩʛʚʝʥʥʦ D, ʣʠʙʦ L. ʬʦʨʤʫ 

ʠʩʭʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʉ ʪʝʭ ʧʦʨ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʙʩʦʣʶʪʥʳʝ ʠ 

ʯʘʩʪʠʯʥʳʝ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʩʠʥʪʝʟʳ 
172

 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ 

ʜʠʩʩʠʤʤʝʪʨʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ (ʩʚʝʪʘ, ʢʨʠʩʪʘʣʣʦʚ ʢʚʘʨʮʘ, ʧʦʪʦʢʘ ʧʦʣʷʨʠʟʦʚʘʥʳʭ D ʠʣʠ 

L ʵʣʝʢʪʨʦʥʦʚ ʠ ʪ. ʜ.). ʀ ʚʩʝ ʞʝ ʤʥʦʛʠʝ ʠʟ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʩʠʥʪʝʟʦʚ ʥʝ 

ʤʦʛʣʠ ʩʯʠʪʘʪʴʩʷ ʪʘʢʦʚʳʤʠ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ, ʚʦ-ʧʝʨʚʳʭ, ʫʯʘʩʪʚʦʚʘʣʘ ʪʘʢʘʷ 

ʜʠʩʩʠʤʤʝʪʨʠʟʠʨʫʶʱʘʷ ʞʠʚʘʷ ʩʠʣʘ, ʢʘʢ ʩʘʤ ʯʝʣʦʚʝʢ, ʚʦ-ʚʪʦʨʳʭ, ʦʥʠ ʥʝ ʚʳʜʝʨʞʠʚʘʣʠ 

ʧʦʜʯʘʩ ʧʨʦʚʝʨʢʠ ʢʨʠʪʝʨʠʝʤ ɹʫʩʩʝ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʠʤʝʥʥʦ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʩʠʥʪʝʟʳ. 

ʀʥʦʝ ʫʞʝ ʘʙʩʦʣʶʪʥʦʝ ʦʧʨʦʚʝʨʞʝʥʠʝ ʜʞʝʧʧʦʚʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʚʠʪʘʣʠʟʤʘ ʪʘʢʦʝ.  

  ʇʨʷʤʳʝ ʧʦʜʩʯʝʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʥʦʛʠʭ ʪʳʩʷʯ D ʠ L ʢʨʠʩʪʘʣʣʦʚ ʢʚʘʨʮʘ ʚ ʨʘʟʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʟʝʤʥʦʛʦ ʰʘʨʘ ɻ. ɻ. ʃʝʤʤʣʝʡʥʦʤ, ʀ. ʀ. ʐʘʬʨʘʥʦʚʩʢʠʤ,  

ɺ. ʊʨʦʤʤʩʜʦʨʬʦʤ ʧʨʠʚʝʣʠ ʢ ʚʳʚʦʜʫ ʦʙ ʦʜʠʥʘʢʦʚʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʥʘʥʪʠʦʤʦʨʬʦʚ 
173

. 

ʆʜʥʘʢʦ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʝʨʚʳʤʠ ʜʚʫʤʷ ʘʚʪʦʨʘʤʠ, 

ɸ. ɹ. ɺʠʩʪʝʣʠʫʩʦʤ 
174

 ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʦʜʥʦʤ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ð 

ʇʣʘʢʘʩʝ (ɻʨʝʮʠʷ) ð ʯʠʩʣʦ L ʢʚʘʨʮʝʚ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʯʠʩʣʦʤ ʠʭ D ʬʦʨʤ.  

ʜʘʣʝʝ ɸ. ɺ. ʐʫʙʥʠʢʦʚ ʠ ɺ. ʉ. ʇʦʜʠʩʢʦ 
175

 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʜʥʦʡ ʪʦʣʴʢʦ ʤʦʜʠʬʠʢʘʮʠʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʠʝ ʢʨʠʩʪʘʣʣʳ, ʢʘʢ K2ʉr2ʆ7, ʈb(NO3)2, ɺʘ(Nʆ3)2, Nʅ4ʉl ʠ ʜʨ. ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ɸ. ɺ. ʐʫʙʥʠʢʦʚʳʤ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ ʦ 

ʜʠʩʩʠʤʤʝʪʨʠʠ ʠʦʥʦʚ (1955 ʛ.). ʀʤʝʥʥʦ ʵʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʚʧʝʨʚʳʝ ʦʙʦʩʥʦʚʘʥʥʦ 

ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʩʦʤʥʝʥʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʩʠʤʤʝʪʨʠʯʝʩʢʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ. ʆʢʦʥʯʘʪʝʣʴʥʦ ʞʝ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʙʳʣʦ 

ʦʧʨʦʚʝʨʛʥʫʪʦ ʣʠʰʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʘʢʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ 

ʚ ʙʠʦʣʦʛʠʠ.            

 ɺ ʢʦʥʮʝ 1956 ð ʥʘʯʘʣʝ 1957 ʛ. ʘʤʝʨʠʢʘʥʩʢʠʝ ʬʠʟʠʢʠ ʃʠ ʠ ʗʥʛ ʧʨʝʜʩʢʘʟʘʣʠ, ʘ ɺʫ ʩ 
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 ɸ. Byk. Zur Frage der Spaltbarkeit von Razemverbindungen durch zirkular-polarisiertesLicht, ein Beitrag zur 

primªren Entstehung optisch-aktiver Substanz. ð çZ. f¿r Phys. Chem.è, 1904, Bd. 49, ʅ. 6, S. 641ð687; Zur 

Synthese der molekularen Asymmerie. ð çNaturwissenschaftenè, 1925, Bd. 13, S. 17. 
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 W. Kuhn,  Photochemische Erzeugung optisch optisch aktiver Stoffe. çNaturwissenschaftenè, 1929, Bd. 17, ʅ. 

14, S. 227ð228. 
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 ʉʤ. ɽ. ʀ. ʂʣʘʙʫʥʦʚʩʢʠʡ. ɸʩʠʤʤʝʪʨʠʯʝʩʢʠʡ ʩʠʥʪʝʟ. ʄ., 1960; ʝʛʦ ʞʝ. ʉʪʝʨʝʦʩʧʝʮʠʬʠʯʝʩʢʠʡ ʢʘʪʘʣʠʟ. ʄ., 

1968; ɼʞ. ʄʦʨʨʠʩʦʥ, ɻ. ʄʦʰʝʨ. ɸʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʄ., 1973. 
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 ɻ. ɻ. ʃʝʤʤʣʝʡʥ. ʆ ʯʠʩʣʝ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʢʨʠʩʪʘʣʣʦʚ ʢʚʘʨʠʮʘ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʦʜʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ð 

çʊʨʫʜʳ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɸʅ ʉʉʉʈè, ʪ. V, 1939, ɼʦʢʣʘʜ ʧʨʦʯʠʪʘʥ 5 ʠʶʥʷ 1936 ʛ.; ʝʛʦ ʞʝ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ ʢʨʠʩʪʘʣʣʦʚ. ð ç3ʘʧ. ɺʩʝʩ. ʄʠʥ. ʦ-ʚʘè, 1944, ʪ. 73. ʩʪʨ, 2ð3; ʀ, ʀ. 

ʐʘʬʨʘʥʦʚʩʢʠʡ. ʂʚʘʨʮ ʛʦʨʳ ʅʝʨʦʡʢʠ. ð çʊʨʫʜʳ ʎʅʀʃʂʉɸè. ʄ.ðʃ., 1937; W.Trommsdorf.  Das Verhªltnis 

der Anzale der Linksquarze zu den Rectsquarzen in einer grosseren Menge von Quarz-Kristallen. ð çNeues Jahrb 

Mineralè, 1937, Bd. 72, S. 3. 
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 ɸ. ɹ. ɺʠʩʪʝʣʠʫʩ. ʆ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʵʥʘʥʪʠʦʤʦʨʬʥʳʭ ʪʠʧʦʚ ʢʚʘʨʮʘ. ð çɿʘʧ. ɺʩʝʩ. ʄʠʥ. ʦ-ʚʘè, 1950, 

ʯ. LʍʍIʍ, ʪ. 3, ʩʪʨ. 190ð195. 
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 ɺ. ʉ. ʇʦʜʠʩʢʦ, ɸ. ɺ. ʐʫʙʥʠʢʦʚ. ʆ ʩʚʷʟʠ ʤʝʞʜʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʜʠʩʩʠʤʤʝʪʨʠʝʡ ʥʝʢʦʪʦʨʳʭ 

ʢʨʠʩʪʘʣʣʦʚ.ð çʊʨʫʜʳ ʀʥʩʪʠʪʫʪʘ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ɸʅ ʉʉʉʈè, 1955, ʪ. 11, ʩʪʨ. 212. 
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 ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʯʘʩʪʠʮʳ ʩʦ ʩʣʘʙʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʥʝ 

ʧʦʜʯʠʥʷʶʪʩʷ ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ ʜʣʷ ʚʩʝʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʟʘʢʦʥʦʚ ʩʠʤʤʝʪʨʠʠ ð 

ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʩʪʦʡ ʯʝʪʥʦʩʪʠ; ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʯʪʦ ʦʥʠ ʥʝ ʜʦʧʫʩʢʘʶʪ ʦʪʨʘʞʝʥʠʷ 

ʦʪ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʪʦʯʢʠ, ʪʘʢ ʢʘʢ ʟʝʨʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʧʝʨʝʚʦʜʠʣʠ ʢʘʞʜʫʶ ʪʘʢʫʶ  

ʯʘʩʪʠʮʫ ʚ ʥʝʩʫʱʝʩʪʚʫʶʱʫʶ ʨʝʘʣʴʥʦ ʯʘʩʪʠʮʫ. ʇʦʩʣʝʜ ʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʛʦʚʦʨʠʣʦ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ɆL ʷʚʣʝʥʠʡ  ÍɆD, ʠ ʵʪʦ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʘʙʩʦʣʶʪʥʦ ʦʧʨʦʚʝʨʛʘʣʦ 

ʚʠʪʘʣʠʩʪʠʯʝʩʢʫʶ ʢʦʥʮʝʧʮʠʶ ʌ. ɼʞʝʧʧʘ, ʧʦʩʢʦʣʴʢʫ ʥʝʣʝʧʦ ʛʦʚʦʨʠʪʴ ʦ ʢʘʢʦʤ ʙʳ ʪʦ ʥʠ 

ʙʳʣʦ ʜʠʩʩʠʤʤʝʪʨʘʯʝʩʢʦʤ ʚʣʠʷʥʠʠ çʞʠʚʦʡ ʩʠʣʳè ʥʘ ʜʠʩʩʠʤʤʝʪʨʠʶ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ
177
. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʧʦʜʩʯʝʪʘʤʠ ʯʠʩʣʘ D ʠ L ʠʛʦʣʦʢ ʩʦʩʥʳ, 

D ʠ L ʚʝʥʯʠʢʦʚ ʘʥʶʪʠʥʳʭ ʛʣʘʟʦʢ, ʘ ʟʘʪʝʤ D ʠ L ʣʠʩʪʴʝʚ ʙʝʛʦʥʠʠ, ʪʨʘʜʝʩʢʘʥʮʠʠ ʙʳʣʠ 

ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʳ ʢʦʣʦʢʦʣʦʦʙʨʘʟʥʳʝ ʠ ʠʥʳʝ ʢʨʠʚʳʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ D ʠ L ʬʦʨʤ ʚ 

ʞʠʚʦʡ ʠ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʢʨʠʚʳʝ (ʚ ʩʚʷʟʠ ʩ ʦʪʢʨʳʪʠʝʤ  ʥʝʩʦʭʨʘʥʝʥʠʷ ʯʝʪʥʦʩʪʠ) ʚ ʥʝʞʠʚʦʡ 

ʧʨʠʨʦʜʝ, ʭʦʪʷ ʜʦ ʩʠʭ ʧʦʨ ʦʥʠ ʩʯʠʪʘʣʠʩʴ ʩʧʝʮʠʬʠʯʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʦʣʴʢʦ ʜʣʷ 

ʥʝʞʠʚʦʡ ʠ ʞʠʚʦʡ ʧʨʠʨʦʜʳ. ɹʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ: ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʳ 

ʬʦʨʤʘ ʢʨʠʚʳʭ ʚʩʪʨʝʯʘʝʤʦʩʪʠ D ʠ L ʬʦʨʤ ʥʝʩʧʝʮʠʬʠʯʥʘ. ʇʦʟʞʝ ʵʪʦʪ ʚʳʚʦʜ ʧʦʣʫʯʠʣ 

ʥʦʚʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʠʥʪʝʨʝʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʕ. ɼ. ʈʦʛʘʯʝʚʦʡ ʠ ɸ.ɺ. ɹʝʣʶʩʪʠʥʘ 
178

,  

ʢʦʪʦʨʳʝ, ʠʟʫʯʘʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʵʧʩʦʤʠʪʘ ʄgSʆ4 Ā7ʅ2O ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʟʦʣʷʮʠʠ, ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ, ʥʘʣʠʯʠʷ 

ʚ ʨʘʩʪʚʦʨʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʠʥʦʨʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʧʦʣʫʯʘʣʠ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʧʦ ʬʦʨʤʝ ʢʨʠʚʳʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ.  

   ʆʙʦʙʱʘʷ ʠʟʚʝʩʪʥʳʝ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʕ. ʜ. ʈʦʛʘʯʝʚʘ, ɸ. ɺ. ɹʝʣʶʩʪʠʥ, ʖ. ɸ. 

ɹʘʙʫʰʢʠʥ, ʅ. ʅ. ɹʘʞʝʥʦʚʘ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ çʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʨʝʭ ʛʨʫʧʧ ʚʝʱʝʩʪʚ: 1) ʩ 

ʫʩʪʦʡʯʠʚʦʡ ʩʠʤʤʝʪʨʠʝʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʥʪʠʧʦʜʦʚ, 2) ʩ ʥʝʫʩʪʦʡʯʠʚʦʡ ʩʠʤʤʝʪʨʠʝʡ, ʣʝʛʢʦ 

ʧʝʨʝʭʦʜʷʱʝʡ ʚ ʘʩʠʤʤʝʪʨʠʶ, 3) ʠ ʦʜʥʦʩʪʦʨʦʥʥʝ ʜʠʩʩʠʤʤʝʪʨʠʯʥʳʭ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʚʘʨʮ ʠ ʩʝʨʥʦʢʠʩʣʳʡ ʣʠʪʠʡ, ʢʦ ʚʪʦʨʦʡ ð ʵʧʩʦʤʠʪ ʠ ʭʣʦʨʘʪ ʥʘʪʨʠʷ, ʢ 

ʪʨʝʪʴʝʡ ð ʢʨʦʤʝ ʚʦʣʴʬʨʘʤʠʪʦʚ ʦʪʥʦʩʷʪʩʷ ʜʠʛʠʜʨʦʬʦʩʬʘʪ ʥʘʪʨʠʷ ʠ ʡʦʜʥʦʚʘʪʘʷ ʢʠʩʣʦʪʘ 
179

,  

ʩʪʝʨʝʦʭʠʤʠʯʝʩʢʠʡ ʚʠʪʘʣʠʟʤ ʌ. ɼʞʝʧʧʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʥʦʩʪʴʶ ʦʧʨʦʚʝʨʛʥʫʪ. ɺ ʠʜʝʶ 

ʞʝ ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʦ ʥʝʝʚʢʣʠʜʦʚʦʤ, ʚʦʟʤʦʞʥʦ ʨʠʤʘʥʦʚʦʤ, ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʜʦʣʞʥʘ ʙʳʪʴ ʚʥʝʩʝʥʘ ʧʦʧʨʘʚʢʘ ʥʘ ʥʝʩʧʝʮʠʬʠʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ D ʠ L ʬʦʨʤ 

ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ. ʜʘʣʝʝ ʚ Ä 4 ʛʣʘʚʳ 8 ʤʳ ʫʙʝʜʠʤʩʷ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʠʤʘʥʦʚʦʤ 

ʭʘʨʘʢʪʝʨʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʘʢʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʧʦʣʥʝʥʦ ʵʤʧʠʨʠʯʝʩʢʠ 

ʜʦʢʘʟʳʚʘʝʤʳʤ ʫʪʚʝʨʞʜʝʥʠʝʤ ʦ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ð 

ʢʦʥʪʠʥʫʫʤʦʚ, ʩʝʤʠʢʦʥʪʠʥʫʫʤʦʚ, ʜʠʩʢʦʥʪʠʥʫʫʤʦʚ.  

  ɺ ʠʪʦʛʝ ʟʘʢʦʥ ʚʩʪʨʝʯʘʝʤʦʩʪʠ D ʠ L ʬʦʨʤ ʚ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ ʚ ʮʝʣʦʤ ʤʳ ʤʦʞʝʤ 

ʦʪʦʞʜʝʩʪʚʠʪʴ ð ʭʦʪʠ ʘ ʦʩʪʦʨʦʞʥʦ ʩ ʪʝʤ ʞʝ ʟʘʢʦʥʦʤ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʥʘʥʪʠʦʤʦʨʬʦʚ, 

ʢʦʪʦʨʳʡ ʧʨʠʩʫʱ ʠ ʞʠʚʦʡ ʧʨʠʨʦʜʝ, ʪ. ʝ. ʩ ʩʝʜʴʤʳʤ. ʇʝʨʚʳʡ ʞʝ ʟʘʢʦʥ D, L ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ɆD = ɆL ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ, ʙʝʟʫʩʣʦʚʥʦ, ʥʝ ʧʨʠʩʫʱ. ʌʘʢʪʳ ʚʝʩʴʤʘ 

ʩʠʤʧʪʦʤʘʪʠʯʥʳʝ!   
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 çʅʦʚʳʝ ʩʚʦʡʩʪʚʘ ʩʠʤʤʝʪʨʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮè. ʄ., 1957. 
177

 ʖ.  ɸ. ʋʨʤʘʥʮʝʚ. ʅʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʧʨʦʙʣʝʤʳ ʜʠʩʩʠʤʝʪʨʠʠ ʚ ʧʨʠʨʦʜʝ.ðçɼʦʢʣʘʜʳ ɸʅ ʉʉʉʈè, 1961, ʪ. 

146, ˉ 6, ʩʪʨ. 1441ð1444. 
178

 ɸ. ɺ. ɹʝʣʶʩʪʠʥ, ʕ. ɼ. ʈʦʛʘʯʝʙʘ. ʆ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʟʘʪʨʘʚʦʯʥʦʛʦ 

ʢʨʠʩʪʘʣʣʘ. ðçʈʦʩʪ ʢʨʠʩʪʘʣʣʦʚè, 1964, ʪ. 4; ʕ. ɼ. ʈʦʛʘʯʝʚʘ, ɸ. ɺ. ɹʝʣʶʩʪʠʥ. ʆ ʩʦʦʪʥʦʱʝʥʠʠ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ 

ʬʦʨʤ ʢʨʠʩʪʘʣʣʦʚ  ʄgSʆ4 Ā7ʅ2O, ʦ6ʨʘʟʫʶʱʠʭʩʷ ʠʟ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ. ð çʈʦʩʪ ʢʨʠʩʪʘʣʣʦʚè, 1965, ˉ 5; ʕ. ɼ. 

ʈʦʛʘʯʝʚʘ. ʆ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʩʪʨʝʯʘʝʤʦʩʪʷ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ ʢʨʠʩʪʘʣʣʦʚ. ð çɼʦʢʣʘʜʳ ɸʅ ʉʉʉʈè, 1965, ʪ. 

165, ˉ 6; ʝʝ ʞʝ. ʆ ʧʨʝʦʙʣʘʜʘʥʠʠ ʣʝʚʳʭ ʬʦʨʤ ʵʧʩʦʤʠʪʘ ʄ5ʆ4 .7 ʅ20. ð ʢʨʠʩʪʘʣʣʦʚè, 1967, ʪ. 6. 
179

 ʕ.  ɼ. ʈʦʛʘʯʝʚʘ, ɸ. ɺ. ɹʝʣʶʩʪʠʥ, ʖ. ɸ. ɹʘʙʫʰʢʠʥ, ʅ. ʅ. ɹʘʞʝʥʦʚʘ. ʆ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʥʘʥʪʠʦʤʦʨʬʦʚ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ. ð çʂʨʠʩʪ., 1971, ʪ. 16, ˉ 3, ʩʪʨ. 646ð647. 
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Ä 4. ʉɺʆʁʉʊɺɸ D ʀ L ʕʅɸʅʊʀʆʄʆʈʌʆɺ. ɸʅɸʃʀɿ ʌɸʂʊʆɺ 

ʅɸʈʋʐɽʅʀʗ ʉʀʄʄɽʊʈʀʀ ʇʈʆʊʀɺʆʇʆʃʆɾʅʆʉʊɽʁ  

ɺ ɾʀɺʆʁ ʀ ʅɽɾʀɺʆʁ ʇʈʀʈʆɼɽ 

 

  ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʦʙʩʫʞʜʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʫʞʝ ʥʘʯʘʪʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʠʙʦ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ð ʪʦʞʝ ʩʚʦʡʩʪʚʦ. ɺ ʵʪʦʤ ʧʘʨʘʛʨʘʬʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʨʝ ʜʝʣʴʥʦ ʦʙʱʠʡ 

ʚʦʧʨʦʩ: ʦʩʪʘʶʪʩʷ ʣʠ ʥʝʠʟʤʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘ ʘʥʪʠʧʜʦʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ D ʠ L 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. ʇʦʥʷʪʥʦ, ʯʪʦ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʠʨʝ ʠ ʦʪʜʝʣʴʥʳʭ 

ʬʦʨʤʘʭ ʤʘʪʝʨʠʠ ʟʘʚʠʩʷʪ ʦʪ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ʅʦ ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʘʥʘʣʠʟʫ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʠʟʚʝʩʪʥʦʤ ʚ ʬʠʟʠʢʝ ʧʨʠʥʮʠʧʝ ʟʘʨʷʜʦʚʦʡ 

ʩʦʧʨʷʞʝʥʥʦʩʪʠ. ʇʦʩʣʝʜʥʠʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʦʩʪʦʠʪ ʚ ʧʨʠʟʥʘʥʠʠ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʫʨʘʚʥʝʥʠʡ 

ʬʠʟʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʟʥʘʢʦʚ ʟʘʨʷʜʦʚ. ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʘʨʷʜʫ ʩ 

ʯʘʩʪʠʮʝʡ ʩ ʟʘʨʷʜʘʤʠ ɚi ʜʦʣʞʥʘ ʩʪʦʣʴ ʞʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʘʥʪʠʯʘʩʪʠʮʘ ʩ ʟʘʨʷʜʘʤʠ ðɚi; 

ʥʘʨʷʜʫ ʩ ʤʠʨʦʤ ʯʘʩʪʠʮ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʪʦʣʴ ʞʝ ʨʘʚʥʦʧʨʘʚʥʦʛʦ ʠ 

ʩʪʦʣʴ ʞʝ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʤʠʨʘ ʘʥʪʠʯʘʩʪʠʮ. ʆʜʥʘʢʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʟʘʨʷʜʦʚʘʷ, ʧʦ ʩʫʪʠ 

ʘʥʪʠʯʘʩʪʠʯʥʘʷ, çʯʝʪʥʦʩʪʴè ʉ, ʢʘʢ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʈ, ʚ ʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʢʘʢʦʡ-ʪʦ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʭʦʜʠʪʩʷ 

ʘʙʩʦʣʶʪʥʦʝ ʚ ʥʘʰʝʡ ʯʘʩʪʠ ɺʩʝʣʝʥʥʦʡ ʧʨʝʦʙʣʘʜʘʥʠʝ ʯʘʩʪʠʮ ʥʘʜ ʘʥʪʠʯʘʩʪʠʮʘʤʠ.  

  ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʘʨʷʜʫ ʩ ʥʝʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ D ʠ L ʦʙʲʝʢʪʦʚ 

ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ  

ʅ. ʌ. ʆʥʯʠʥʥʠʢʦʚʳʤ 
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 ʢʘʢ ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. ʅʘʨʫʰʝʥʠʝ 

ʩʠʤʤʝʪʨʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʪʠʚʦʨʝʯʠʪ ʟʘʢʦʥʫ ʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʥ ʪʨʝʙʫʝʪ ʨʘʟʜʚʦʝʥʠʷ ʝʜʠʥʦʛʦ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ. ʆʥ, ʩʪʘʣʦ ʙʳʪʴ, ʩʚʷʟʘʥ ʩ ʧʨʠʟʥʘʥʠʝʤ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʙʝʠʭ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʩ ʩʠʤʤʝʪʨʠʝʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ: ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʨʘʟʜʚʦʝʥʠʝ 

ʝʜʠʥʦʛʦ (ʦʙʲʝʢʪʘ) ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ. ʆʜʥʘʢʦ, ʢʘʢ ʤʳ ʚʠʜʠʤ, ʥʝ ʚʩʝʛʜʘ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʝ ʧʘʨʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʠʤʝʶʪʩʷ ʚ ʧʨʠʨʦʜʝ, ʠʥʦʛʜʘ ʦʥʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʰʴ ʚ ʝʜʠʥʩʪʚʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ. ʂʘʢ ʞʝ ʨʘʟʨʝʰʠʪʴ ʵʪʠ ʪʨʫʜʥʦʩʪʠ? 

ʋʢʘʟʘʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʥʝʩʢʦʣʴʢʦ ʦʩʣʘʙʣʷʝʪʩʷ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʟʘʢʦʥ ʝʜʠʥʩʪʚʘ 

ʠ ʙʦʨʴʙʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʠʤʤʝʪʨʠʠ ð ʨʘʚʥʦʜʝʡʩʪʚʠʷ, ʥʦ ʠ 

ʘʩʠʤʤʝʪʨʠʠ ð ʥʝʨʘʚʥʦʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. ʇʦʩʣʝʜʥʝʝ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʜʘʥʥʦʛʦ ʝʜʠʥʩʪʚʘ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ð ʢ ʫʥʠʯʪʦʞʝʥʠʶ ʦʜʥʦʡ ʠʟ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʜʨʫʛʦʡ. ʕʪʦ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʦʩʣʘʙʣʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ. ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ.  

  ʄʦʞʝʪ ʙʳʪʴ, ʥʝʜʦʩʪʘʶʱʠʝ ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʙʫʜʫʪ ʥʘʡʜʝʥʳ ʚ 

ʜʨʫʛʦʤ ʤʝʩʪʝ ʠ ʚ ʜʨʫʛʦʝ ʚʨʝʤʷ? ʀʣʠ ʤʠʨ ʩ ʪʘʢʠʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʷʤʠ, ʢʘʢ ʚ ʨʦʤʘʥʝ 

çʃʶʜʠ ʢʘʢ ʙʦʛʠè ɻʝʨʙʝʨʪʘ ʋʵʣʣʩʘ, ʥʝʧʦʩʪʠʞʠʤʳʤ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ ʚʣʦʞʝʥ ʚ ʥʘʰ ʞʝ ʤʠʨ? ɺʝʨʦʷʪʥʦ ʠ ʜʨʫʛʦʝ: ʚ ʮʝʣʦʤ ʩʠʤʤʝʪʨʠʯʥʘʷ 

ɺʩʝʣʝʥʥʘʷ ʤʦʞʝʪ ʚ ʩʠʣʫ ʩʪʘʪʠʩʪʠʯʥʦʩʪʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʤʝʩʪʥʳʝ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ 

ʬʣʫʢʪʫʘʮʠʠ. ɺʦʟʤʦʞʥʦ. ʀ ʪʦʛʜʘ ʥʘʨʫʰʝʥʥʳʝ ʜʫʰʝʚʥʦʝ ʩʧʦʢʦʡʩʪʚʠʝ ʠ ʩʠʤʤʝʪʨʠʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʙʫʜʫʪ ʚʦʩʩʪʘʥʦʚʣʝʥʳ.  

  ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ ʪʘʢʦʡ. ɿʘʢʦʥ ʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʙʫʜʫʯʠ 

ʧʨʠʤʝʥʝʥ ʢ çʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠè, ʧʨʠʚʦʜʠʪ ʢ çʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ð ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠè 

ð ʢ ʜʘʣʝʝ ʫʞʝ ʥʝ ʨʘʟʜʚʘʠʚʘʝʤʦʤʫ ʷʚʣʝʥʠʶ (ʨʘʟʜʚʦʝʥʠʝ çʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ð 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠè ʜʘʣʦ ʙʳ ʥʘʤ ʩʥʦʚʘ çʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ð ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴè ʠ 

ʪʘʢ ʙʝʟ ʢʦʥʮʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠʭʦʜʠʪʩʷ ʜʦʧʫʩʪʠʪʴ ʯʘʩʪʠʯʥʫʶ ð ʚ 

ʤʳʰʣʝʥʠʠ ʠ (ʠʣʠ) ʧʨʠʨʦʜʝ ð ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ. ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʬʘʢʪʳ ʥʘʨʫʰʝʥʠʷ 

ʩʠʤʤʝʪʨʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʚ ʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, 
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 ʅ. ʌ. ʆʥʯʠʥʥʠʢʦʚ. ʇʨʠʥʮʠʧʳ ʩʦʭʨʘʥʝʥʠʷ. ʄ., 1966. 158 
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ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʦʣʴʢʦ D ʠʣʠ L ʤʦʜʠʬʠʢʘʮʠʡ ʥʝʢʦʪʦʨʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ ʮʝʣʦʛʦ ʨʷʜʘ 

ʙʠʦʦʙʲʝʢʪʦʚ ʦʜʥʦʟʥʘʯʥʦ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʘʩʪʠʯʥʘʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʚ ʧʨʠʨʦʜʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ.  

  ɸʥʘʣʦʛʠʯʥʳʝ ʬʘʢʪʳ ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʚ ʤʳʰʣʝʥʠʠ. ɼʦʩʪʘʪʦʯʥʦ ʚ ʵʪʦʡ ʩʚʷʟʠ ʫʢʘʟʘʪʴ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʧʨʠʥʮʠʧʘ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʚ ʣʦʛʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ. ɺ ʥʠʭ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʙʦʡ ʪʝʦʨʠʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢ ʣʦʛʠʯʝʩʢʦʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ, 

ʚʳʜʚʠʛʘʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʥʝʚʳʚʦʜʠʤʦʩʪʠ ʠʟ ʧʨʝʜʧʦʩʳʣʦʢ ʵʪʦʡ ʪʝʦʨʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʘʚʠʣʴʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʜʚʫʭ ʠʩʢʣʶʯʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩʫʞʜʝʥʠʡ ð ʩʢʘʞʝʤ, 

ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʦʪʨʠʮʘʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʬʘʢʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʣʦʛʠʢʝ 

ʠ ʤʘʪʝʤʘʪʠʢʝ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠ (ʠʣʠ) 

ʘʙʩʦʣʶʪʥʦʡ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʪʝʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʣʦʛʠʢʠ ʚʦʦʙʱʝ. ɼʦʩʪʘʪʦʯʥʦ ʚ ʵʪʦʡ 

ʩʚʷʟʠ ʩʦʩʣʘʪʴʩʷ ʥʘ ʨʘʙʦʪʳ ʭʦʪʷ ʙʳ ɻʠʣʴʙʝʨʪʘ ʠ ʝʛʦ ʰʢʦʣʳ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʂ. ɻʸʜʝʣʷ ð ʝʛʦ 

ʟʥʘʤʝʥʠʪʳʝ ʤʝʪʘʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʦʨʝʤʳ ʦ ʥʝʧʦʣʥʦʪʝ ʠ ʥʝʜʦʢʘʟʫʝʤʦʩʪʠ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʪʝʦʨʠʡ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʬʠʥʠʪʥʳʤʠ ʤʝʪʦʜʘʤʠ.  

  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʠʝ çʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠè ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʢʦʥʘ ʝʜʠʥʩʪʚʘ 

ʠ ʙʦʨʴʙʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʝʝ ʜʦʧʦʣʥʝʥʠʝ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʦʛʣʘʩʠʶ ʩ ʨʝʘʣʴʥʦʩʪʴʶ.  

  ʅʘ ʵʪʦʤ ʤʦʞʥʦ ʟʘʢʦʥʯʠʪʴ ʘʥʘʣʠʟ ʬʘʢʪʦʚ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʠ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʜʨʫʛʠʭ ʘʩʧʝʢʪʦʚ ʚʦʧʨʦʩʘ ʦ ʩʚʦʡʩʪʚʘʭ D ʠ 

L ʤʦʜʠʬʠʢʘʮʠʡ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ.  

  ʅʘʨʫʰʝʥʠʝ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʩʪʦʡ ʯʝʪʥʦʩʪʠ ʚ ʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʤʦʛʣʦ 

ʦʟʥʘʯʘʪʴ ʥʘʨʫʰʝʥʠʝ ʟʝʨʢʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ, 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʥʝʤ ʚʳʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ. ʃʠʰʴ ʥʝʥʘʜʦʣʛʦ ʧʦʣʦʞʝʥʠʝ ʩʧʘʩʣʘ 

ʠʟʚʝʩʪʥʘʷ ʛʠʧʦʪʝʟʘ ʃʘʥʜʘʫ, ʃʠ, ʗʥʛʘ ʠ ʉʘʣʘʤʘ ʦ ʚʦʟʤʦʞʥʦʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʟʘʢʦʥʦʚ 

ʧʨʠʨʦʜʳ (ʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʝʨʘʮʠʠ ʈʉ ð ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʠʥʚʝʨʩʠʠ, ʧʝʨʝʚʦʜʷʱʝʡ D + (D ð) ʯʘʩʪʠʮʳ ʚ Lð (L+) (ʘʥʪʠʯʘʩʪʠʮʳ) 
181
. ʇʨʠ ʪʘʢʦʡ 

ʦʧʝʨʘʮʠʠ ʧʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʝʨʝʚʦʜʠʪʩʷ ʩʘʤʦ ʚ ʩʝʙʷ, ʪʘʢ ʢʘʢ ʜʣʷ ʥʝʛʦ ʦʧʝʨʘʮʠʠ ʈʉ ʠ ʈ 

ʵʢʚʠʚʘʣʝʥʪʥʳ. ɽʩʣʠ ʙʳ ʵʪʦ ʙʳʣʦ ʪʘʢ, ʪʦ ʥʘʨʫʰʝʥʠʝ ʯʝʪʥʦʩʪʠ ʧʨʠ ʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ 

ʧʨʦʠʩʭʦʜʠʣʦ ʙʳ ʥʝ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʤʤʝʪʨʠʠ ʚ ʤʘʣʳʭ ʤʘʩʰʪʘʙʘʭ, ʘ 

ʠʟ-ʟʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ. ʀ ʚ ʵʪʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ 

ʩʦʭʨʘʥʷʣʘʩʴ ʙʳ ʥʝ ʧʨʦʩʪʘʷ, ʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʯʝʪʥʦʩʪʴ.  

  ɺ 1962ð1963 ʛʛ. ʚ ʙʠʦʣʦʛʠʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 
182
, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʠʥʚʝʨʩʠʠ ʞʠʚʦʡ ʧʨʠʨʦʜʦʡ ʥʘʨʫʰʘʶʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ D 

ʢ L ʙʠʦʦʙʲʝʢʪʫ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʠʟʤʝʥʷʶʪʩʷ, ʧʨʠʪʦʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʥʠʢʘʢʠʤʠ ʩʠʤʤʝʪʨʠʯʝʩʢʠʤʠ ʠ ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʠʟ ʩʚʦʡʩʪʚ D 
ʬʦʨʤʳ ʥʝʣʴʟʷ ʚʳʚʝʩʪʠ ʩʚʦʡʩʪʚʘ ʝʛʦ L ʨʘʟʥʦʚʠʜʥʦʩʪʠ (ʟʘʢʦʥ ʩʚʦʡʩʪʚ 

ʙʠʦʟʥʘʥʪʠʦʤʦʨʬʦʚ).           

  ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ.  

  ʉʦ ʚʨʝʤʝʥʠ ʃ. ʇʘʩʪʝʨʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ D ʠ L ʭʠʤʠʯʸʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʦʢʘʟʳʚʘʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʥʝʦʜʠʥʘʢʦʚʳʝ ʚʣʠʷʥʠʷ, ʧʦ-ʨʘʟʥʦʤʫ ʫʩʚʘʠʚʘʶʪʩʷ . ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʢʦʧʣʝʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ. ʈʘʩʩʤʦʪʨʠʤ 

ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ.  

  ʌʠʪʪʠʥʛ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʟʙʫʞʜʘʶʱʝʝ ʚʣʠʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʥʘ 

ʜʚʠʞʝʥʠʝ ʧʣʘʟʤʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʧʨʝʚʦʩʭʦʜʠʪ ʪʘʢʦʝ ʞʝ ʜʝʡʩʪʚʠʝ ʥʝʝʩʪʝʩʪʚʝʥʥʳʭ ʠʭ 

ʘʥʪʠʧʦʜʦʚ ʚ ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʨʘʟ. ʋʢʘʞʝʤ ʚ ʵʪʦʡ ʩʚʷʟʠ ʥʘ ʧʨʝʢʨʘʩʥʫʶ ʨʘʙʦʪʫ 

ʇʨʠʥʛʩʭʝʡʤʦʚ, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʧʦʨʦʛʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, 
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 L.  Pasteur.  Recherches sur la Dissimm®trie mol®culaire des produits organiquies naturales      (Lecons de 

Chimie professes en 1860). Paris, 1861. 
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 ʅ. Fitting. ¦ber die Auslºsung von Plasmastrºmung durch optisch aktive Aminosªuren. ðçJahrb. Wiss. Bot. è, 

1919, ɺd. 70, 1. 
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ʚʳʟʚrʘʶʱʘʷ ʭʝʤʦʪʘʢʩʠʩ ʙʘʢʪʝʨʠʡ, ʫ ʥʝʝʩʪʝʩʪʚʝʥʥʳʭ ʠʟʦʤʝʨʦʚ ʘʤʠʥʦʢʠʩʣʦʪ ʚ 100ð 1000 

ʨʘʟ ʙʦʣʝʝ ʚʳʩʦʢʘʷ, ʯʝʤ ʫ ʝʩʪʝʩʪʚʝʥʥʳʭ 
183

.  

  ɺ ʨʷʜʝ ʪʦʥʢʠʭ ʨʘʙʦʪ ʄʘʪʝʣʣʴ ʧʦʢʘʟʘʣ, ʯʪʦ (+) ð ʬʦʨʤʳ ʨʷʜʘ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ 

ʦʙʣʘʜʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʝʤ ʠʭ (ð) ʘʥʪʠʧʦʜʳ 
184

.  

  ʕʬʬʝʢʪʥʳ ʪʘʢʞʝ ʜʘʥʥʳʝ ʃʠʣʣʠ ʠ ɹʘʨʥʝʪʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʠʟ 49 ʠʟʫʯʝʥʥʳʭ 

ʛʨʠʙʦʚ ʚʩʝ, ʢʨʦʤʝ Sporobolomyces salmanicolor, ʭʦʨʦʰʦ ʨʘʟʚʠʚʘʣʠʩʴ ʥʘ ʥʝʝʩʪʝʩʪʚʝʥʥʦʡ     

l-ʘʨʘʙʠʥʦʟʝ ʠ ʛʦʨʘʟʜʦ ʩʣʘʙʝʝ ʥʘ d-ʘʨʘʙʠʥʦʟʝ. S. salmanicolor ʧʦʢʘʟʘʣ ʦʙʨʘʪʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ 
185 

.  

  ɻʦʨʘʟʜʦ ʤʝʥʴʰʝ ʠʟʫʯʝʥʘ ʧʨʠʨʦʜʘ ʩʘʤʠʭ D ʠ L ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʯʘʩʪʝʡ. ʆʜʥʘʢʦ ʠ 

ʟʜʝʩʴ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʥʘ ʨʷʜ ʣʶʙʦʧʳʪʥʳʭ ʜʘʥʥʳʭ.  

  ɻʘʫʟʝ ʠ ʉʤʘʨʘʛʜʦʚʘ, ʥʘʧʨʠʤʝʨ, ʚ ʦʧʳʪʘʭ ʧʦ ʢʦʨʤ- ʣʝʥʠʶ ʤʦʨʢʦʚʴʶ ʤʦʣʣʶʩʢʦʚ 

Fruticicola lantzi ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʦʩʦʙʠ ʩ ʧʨʘʚʦʟʘʢʨʫʯʝʥʥʦʡ ʨʘʢʦʚʠʥʦʡ ʥʝ ʤʝʥʷʶʪʩʷ, ʘ ʩ 

ʣʝʚʦʟʘʢʨʫʯʝʥʥʦʡ ʨʝʟʢʦ ʪʝʨʷʶʪ ʚ ʚʝʩʝ 
186

.  

ʅʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʩʢʫʶ ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴ ʠʭ D ʠ L ʬʦʨʤ ð

ʧʦ ʩʘʤʫ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ ʉ. ʅ. ʄʘʢʘʨʦʚ (ʥʘ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʷʭ), 

ʖ. ɻ. ʉʫʣʠʤʘ (ʥʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ), ʇ. ʀ. ɹʫʶʢʣʠ (ʥʘ ʬʘʩʦʣʠ ʠ ʩʦʝ), ʉ. ʅ. ʄʘʩʣʦʙʨʦʜ 

(ʥʘ ʢʫʢʫʨʫʟʝ), ʇ. ʀ. ʂʫʙʘʨʝʚ (ʥʘ ʨʠʩʝ), ʄ. ɼ. ɺʝʣʠʙʝʢʦʚ (ʥʘ ʟʝʨʥʦʙʦʙʦʚʳʭ), ɽ. ɻ. ʂʠʟʠʣʦʚʘ 

ʠ  ʀ. ɻ. ʉʪʨʦʥʘ (ʥʘ ʢʫʢʫʨʫʟʝ), ɸ. ɺ. ʍʦʭʨʠʥ ʠ ʜʨ. (ʥʘ ʢʝʜʨʝ ʩʠʙʠʨʩʢʦʤ), ɹ. ʀ. ɽʩʴʢʠʥ ʠ ʜʨ. 

(ʥʘ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʷʭ), ɺ. ɹʘʢʰʘʝʚʘ (ʥʘ ʝʣʠ), ɻ. ʍ. ʄʦʣʦʪʢʦʚʩʢʠʡ ʠ ʆ. ʉ. ɼʝʨʝʚʝʥʢʦ (ʥʘ 

ʜʨʝʚʝʩʥʳʭ ʠ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʷʭ), ɻ. ɸ. ɼʵʚʠʩ (ʥʘ ʢʦʢʦʩʦʚʳʭ ʠ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʷʭ), ʅ. 

ʆ. ʌʨʘʥʜʩʝʥ (ʥʘ ʢʘʨʪʦʬʝʣʝ), ʖ. ɸ. ʋʨʤʘʥʮʝʚ (ʥʘ ʬʘʩʦʣʠ ʠ ʣʴʥʝ). ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʝʨʠʠ 

ʨʘʙʦʪ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 2,2 ʨʘʟʘ ʯʘʱʝ ʚʩʪʨʝʯʘʶʱʠʝʩʷ L ʣʠʩʪʴʷ ʬʘʩʦʣʠ 

(ʧʝʨʚʳʡ ʷʨʫʩ) ʧʨʝʚʦʩʭʦʜʷʪ D ʧʦ ʧʣʦʱʘʜʠ, ʦʙʲʝʤʫ, ʚʝʩʫ, ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʧʨʠʨʦʩʪʫ, 

ʦʩʤʦʪʠʯʝʩʢʦʤʫ ʜʘʚʣʝʥʠʶ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʪʠʚ ʙʦʣʝʟʥʝʡ, ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʥʝʜʦʩʪʘʪʢʘ ʚʦʜʳ, ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʳʭʘʥʠʷ ʬʦʪʦʩʠʥʪʝʟʘ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʨʷʜʘ ʧʠʛʤʝʥʪʦʚ, ʫʩʪʫʧʘʷ D ʣʠʩʪʴʷʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʧʦ-

ʚʠʜʠʤʦʤʫ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʬʦʩʬʦʨʘ 
187

.  

  ɽʱʝ ʜʚʘ ʷʨʢʠʭ ʧʨʠʤʝʨʘ ʠʟ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɺ ʨʘʙʦʪʘʭ ɸ. ɺ. ʐʫʙʥʠʢʦʚʘ, ɺ. ɸ. 

ɹʘʞʝʥʦʚʘ ʠ ɺ. ɸ. ʂʳʪʤʘʥʦʚʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʚʩʪʨʝʯʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʝʚʳʝ 

ʧʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʜʨʝʚʝʩʠʥʳ ʜʝʨʝʚʴʝʚ (ʜʫʙ, ʷʩʝʥʴ, ʙʫʢ, ʙʝʨʝʟʘ, ʦʩʠʥʘ, ʠ 

ʜʨ.) 
188

. 

  ʅʝʙʝʟʳʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʨʘʙʦʪʘʭ ʖ. ɻ. ʉʫʣʠʤʳ ʠ ɸ. ɺ. ʅʠʢʫʣʠʥʘ, 

ʢʦʪʦʨʳʝ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʥʘ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨʘʭ ʫʩʪʘʥʦʚʠʣ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʨʦʩʪʦʚʴʪʝ ʨʝʘʢʮʠʠ D ʠ L ʩʝʤʷʥ ʟʣʘʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘ ʩʝʚʝʨʥʳʡ ʠ 

ʶʞʥrʡ ʛʝʦʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʳ 
189
. ʇʨʠʚʝʜʝʥʥʳʝ ʟʜʝʩʴ ʬʘʢʪʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʟʘʢʦʥ 

ʩʚʦʡʩʪʚ ʙʠʦʵʥʘʥʪʠʦʤʦʨʬʦʚ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʦʝ ʷʚʣʝʥʠʝ. ʇʦʩʣʝʜʥʝʝ ʙʳʣʦ ʥʘʟʚʘʥʦ ʥʘʤʠ ʚ 

ʩʚʷʟʠ ʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʝʛʦ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ð ʜʠʩʩʠʤʤʝʪʨʠʠ ʧʨʦʪʦʧʣʘʟʤʳ (ʃ. ʇʘʩʪʝʨ) ð 

ʜʠʩʩʠʤʤʝʪʨʠʝʡ ʞʠʟʥʠ. ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʟʘʢʦʥ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 
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ʙʠʦʵʥʘʥʪʠʦʤʦʨʬʦʚ ʪʘʢʞʝ ʣʠʰʴ ʦʩʦʙʳʡ ʩʣʫʯʘʡ ʟʘʢʦʥʘ ʩʚʦʡʩʪʚ ʙʠʦʵʥʘʥʪʠʦʤʦʨʬʦʚ.  

  ɿʥʘʯʝʥʠʝ ʥʦʚʦʛʦ ʟʘʢʦʥʘ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʆʥ ʠʤʝʝʪ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʩʠʣʫ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʦʙʱʠʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʚ. ʀʤʝʥʥʦ ʜʠʩʩʠʤʤʝʪʨʠʷ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʙʠʦʬʠʟʠʢʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʙʠʦʩʠʤʤʝʪʨʠʢʠ; ʠʤʝʥʥʦ ʦʥʘ ʧʨʠʚʝʣʘ ʢ ʥʦʚʦʡ 

ʤʝʪʦʜʠʢʝ: ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʜʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʦʧʳʪʥʦʡ ʚʳʙʦʨʢʝ D, L, DL ʬʦʨʤ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. ʆʥʘ ʞʝ ʧʦʟʚʦʣʠʣʘ ʥʘʤ 

ʝʱʝ ʚ 1962 ʛ. ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʥʘʣʦʛʠʯʥʦʛʦ ʷʚʣʝʥʠʷ ʠ ʚ 

ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ, ʚ ʤʠʨʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʀ ʣʝʪʦʤ 1964 ʛ. ʘʥʘʣʦʛʠʯʥʦʝ ʷʚʣʝʥʠʝ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʬʠʟʠʢʝ: ʘʤʝʨʠʢʘʥʩʢʠʝ ʫʯʝʥʳʝ ʍʨʠʩʪʝʥʩʝʥ, ʂʨʦʥʠʥ, ʌʠʪʯ, ʊʫʨʣʝʡ 

ʩʦʦʙʱʠʣʠ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʟʘʧʨʝʱʝʥʥʦʛʦ ʧʨʠʥʮʠʧʦʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʯʝʪʢʦʩʪʠ ʨʘʩʧʘʜʘ 

ʂ
0
2-ʤʝʟʦʥʦʚ ʥʘ ʜʚʘ (ʘ ʥʝ ʪʨʠ) ʧʠʦʥʘ 

190
 . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʝʙʦʚʘʥʠʡ 

ʧʨʦʩʪʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠʥʚʝʨʩʠʠ ʞʠʚʘʷ ʠ ʥʝʞʠʚʘʷ ʧʨʠʨʦʜʘ ʦʢʘʟʘʣʠʩʴ ʝʜʠʥʳ: ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʥʠ ʠʭ ʥʝ ʚʳʧʦʣʥʷʶʪ.  

  ʀʟ ʉʈʊ-ʪʝʦʨʝʤʳ ʇʘʫʣʠ-ʃʶʜʝʨʩʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ ʉʈ (ʟʘʨʷʜʦʚʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ) -ʯʝʪʥʦʩʪʠ ʦʟʥʘʯʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʥʘʨʫʰʝʥʠʝ ʊ (ʚʨʝʤʝʥʥʦʡ) 

ʯʝʪʥʦʩʪʠ. ʕʪʦ ʨʘʚʥʦʩʠʣʴʥʦ ʦʙʥʘʨʫʞʝʥʠʶ ʚ ʤʠʨʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʥʝʨʘʚʥʦʧʨʘʚʥʦʩʪʠ 

çʧʨʷʤʳʭè ʠ çʦʙʨʘʪʥʳʭè ʧʨʦʮʝʩʩʦʚ.          

  ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʘʢʠʭ ʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʟʘʢʦʥʳ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ 

ʠʥʚʘʨʠʘʥʪʥʳ? ʉʝʡʯʘʩ ʤ  rʵʪʦʛʦ ʥʝ ʟʥʘʝʤ. ʀʟʚʝʩʪʥʳʡ ʬʠʟʠʢ ɽ. ɺʠʛʥʝʨ ʪʘʢ ʢʦʥʩʪʘʪʠʨʫʝʪ 

ʵʪʦʪ ʧʝʯʘʣʴʥʳʡ ʠʪʦʛ: ʠʟ ʩʝʤʠ ʟʝʨʢʘʣ, ʠʟʦʙʨʝʪʝʥʥʳʭ ʬʠʟʠʢʘʤʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʠʤʤʝʪʨʠʠ 

ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ, ʪʨʠ ʫʞʝ ʨʘʟʙʠʣʠʩʴ ʚʜʨʝʙʝʟʛʠ; ʠʟ ʦʩʪʘʚʰʠʭʩʷ ʪʦʣʴʢʦ ʦʜʥʦ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʧʦʣʥʦʩʪʴʶ ʮʝʣʳʤè.  

 

Ä 5. ʆ ɼɽʁʉʊɺʀʗʍ ʀ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗʍ  

ɺ ʇʈʀʈʆɼɽ 

 

ɺ ʪʘʙʣ. 4 ʜʘʥʘ ʢʘʯʝʩʪʚʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʩʭʦʜʩʪʚ ʠ ʨʘʟʣʠʯʠʡ D ʠ L 

ʤʦʜʠʬʠʢʘʮʠʡ ʦʙʲʝʢʪʦʚ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʠʭ ʧʦ ʦʜʥʦʤʫ ʠʟ ʣʶʙʳʭ ʧ ʩʚʦʡʩʪʚ. ʊʘʙʣ. 5 ð 

ʪʦ ʞʝ ʩʘʤʦʝ, ʪʦʣʴʢʦ ʩ (ʧʦʣʫ) ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺ ʵʪʠʭ ʪʘʙʣʠʮʘʭ, ʢʘʢ ʠ ʨʘʥʴʰʝ 

D ʠ L ðʵʪʦ ʧʨʘʚʘʷ ʠ ʣʝʚʘʷ ʬʦʨʤʳ ʜʘʥʥʦʛʦ ʜʠʩʩʦʙʲʝʢʪʘ; ʟʥʘʢʘʤʠ +, ð ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʠʭ 

ʚʳʨʘʞʝʥʦ ʢʘʯʝʩʪʚʦ ʩʦʧʦʩʪʘʚʣʷʝʤʦʛʦ ʧʨʠʟʥʘʢʘ; ʩʠʤʚʦʣʳ | |, >, <, = ʦʟʥʘʯʘʶʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʦʜʫʣʴ, ʙʦʣʴʰʝ, ʤʝʥʴʰʝ, ʨʘʚʥʦ. ɺ ʵʪʠʭ ʪʝʨʤʠʥʘʭ, ʥʘʧʨʠʤʝʨ, ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʫ D ʠ L ʘʤʠʥʦʢʠʩʣʦʪ ʦʜʠʥʘʢʦʚʳ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʠ ʠʥʬʨʘʢʨʘʩʥʳʝ ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ, 

ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʦʧʪʠʯʝʩʢʠ ʥʝʘʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʪʦʯʢʠ ʨʘʟʣʦʞʝʥʠʷ ʠ ʧʣʘʚʣʝʥʠʷ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʭʠʤʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ ʩ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʤʳ  

ʜʦʣʞʥʳ ʙʫʜʝʤ ʚʳʨʘʟʠʪʴ ʪʘʢ: |+ D| =|  ð L|. ɿʜʝʩʴ ʟʥʘʢʠ + ʠ ð ʧʝʨʝʜ ʩʠʤʚʦʣʘʤʠ ʠ ʛʦʚʦʨʷʪ 

ʦ ʪʦʤ, ʯʪʦ ʫ ʘʥʪʠʧʦʜʦʚ ʩʨʘʚʥʠʚʘʝʤʳʝ ʧʨʠʟʥʘʢʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʜʠʥʘʢʦʚʳ, ʘ ʟʥʘʢʠ ʤʦʜʫʣʷ ʠ 

ʨʘʚʝʥʩʪʚʘ ð ʯʪʦ ʠʟʦʤʝʨʳ ʨʘʚʥʳ ʠ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ. ʆʯʝʚʠʜʥʦ, ʧʦ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʨʘʱʘʪʴ ʧʣʦʩʢʦʩʪʴ ʣʠʥʝʡʥʦ-ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ ʪʝ ʞʝ ʩʘʤʳʝ ʘʥʪʠʧʦʜʳ 

ʧʨʝʜʩʪʘʥʫʪ ʚ ʚʠʜʝ |+D| =|  ð L|, ʠʣʠ | ð D| =|  + L| ʚʘʨʠʘʥʪʦʚ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʠʟ 

ʘʥʪʠʧʦʜʦʚ ʚʨʘʱʘʝʪ ʵʪʫ ʧʣʦʩʢʦʩʪʴ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʠ ʥʘ ʦʜʠʥʘʢʦʚʳʡ ʫʛʦʣ.  

  ʆʪʥʦʩʷʩʴ ʢ D ʠ L ʦʙʲʝʢʪʘʤ ʣʶʙʦʛʦ ʨʦʜʘ, ʵʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ 

ʥʘʫʯʥʫʶ ʮʝʥʥʦʩʪʴ.  

    

ʊʘʙʣʠʮʘ 4 
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 J. ʅ. Christensen, J. W. Cronin, V. L. Fitch. R. Turley.  Evidence For the 2ˊ Decay of the Kę-meson. ð çPhys. 

Rev. Lettersè,  1964, v 13, 4, ʨ. 138. 
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ʂɸʏɽʉʊɺɽʅʅɸʗ ʂʃɸʉʉʀʌʀʂɸʎʀʗ D ʠ L ʄʆɼʀʌʀʂɸʎʀʀ ɼʀʉʉʆɹʒɽʂʊʆɺ ʇʆ ʀʍ 
ʉɺʆʁʉʊɺɸʄ  

 

ʊʘʙʣʠʮʘ 5 

ʂʆʃʀʏɽʉʊɺɽʅʅɸʗ ʂʃɸʉʉʀʌʀʂɸʎʀʗ D ʠ L- ʄʆɼʀʌʀʂɸʎʀʀ ɼʀʉʉʆɹʒɽʂʊʆɺ ʇʆ ʀʍ 

ʉɺʆʁʉʊɺɸʄ 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠʭ ʮʝʥʥʦʩʪʴ ʩʦʩʪʦʠʪ ʫʞʝ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʪʦʯʥʳʝ ʯʠʩʣʘ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ (9 ʠ 12) ʠ ʩʘʤʠ ʵʪʠ ʚʘʨʠʘʥʪʳ. ʇʦʩʨʝʜʩʪʚʦʤ ʥʠʭ ʣʝʛʢʦ 

ʚʳʚʦʜʷʪʩʷ  D, +D, ð D, L, + L, ð L  ʤʦʜʠʬʠʢʘʮʠʠ, ʘ ʯʝʨʝʟ ʥʠʭ ʠ ʷʚʣʝʥʠʷ ʨʘʚʝʥʩʪʚʘ, 

ʘʥʪʠʨʘʚʝʥʩʪʚʘ, ʥʝʨʘʚʝʥʩʪʚʘ, ʘʥʪʠʥʝʨʘʚʝʥʩʪʚʘ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʩʠʤʤʝʪʨʠʷ, 

ʘʥʪʠʩʠʤʤʝʪʨʠʷ, ʧʨʦʩʪʘʷ ʠ ʟʥʘʯʥʘʷ ʠʥʚʝʨʩʠʠ. ɼʘʣʝʝ ʦʥʠ ʧʨʠʚʦʜʷʪ ʢ ʘʥʘʣʦʛʠʯʥʳʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ ʫʞʝ  D, L, DL  ʬʦʨʤ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 27 ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ 104 (ʧʦʣʫ) 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʚʘʨʠʘʥʪʘʤ 
191

.  

  ʌʠʣʦʩʦʬʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʜʚʦʷʢʘʷ. ʆʥʠ 

ʧʦʟʚʦʣʷʶʪ ʫʚʠʜʝʪʴ ʥʦʚʳʝ ʬʘʢʪʳ ʧʨʦʷʚʣʝʥʠʷ ʟʘʢʦʥʘ ʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠ ʟʜʝʩʴ ʧʦʟʥʘʥʠʝ ʠʜʝʪ ʯʝʨʝʟ çʨʘʟʜʚʦʝʥʠʝ ʝʜʠʥʦʛʦ 

ʠ ʧʦʟʥʘʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʝʛʦ ʯʘʩʪʝʡè (ɺ. ʀ. ʃʝʥʠʥ). ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʧʦʟʚʦʣʷʶʪ, ʢʘʢ ʤʳ 

ʫʚʠʜʠʤ ʥʠʞʝ, ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʩʪʦʨʦʥ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʪʝʛʦʨʠʶ çʚʟʘʠʤʦʜʝʡʩʪʚʠʝè.  

  ɺ ʩʣʫʯʘʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʬʘʢʪʦʤ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʟʜʚʦʝʥʠʷ ʘʥʪʠʧʦʜʦʚ ʥʘ: 1) ʦʜʠʥʘʢʦʚʳʝ: I. ʘ) +D +L, ʙ) ðD ðL, II. DL, 2) 

ʨʘʟʣʠʯʥʳʝ: I. ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ: ʘ) +D ðL, ʙ) ð D +L, II. ʥʝʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ:  

ɸ. ʘ) +DL, ʙ) ðDL. ɹ. ʘ) D + L ʙ) D ð L ʚʘʨʠʘʥʪʳ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ ʠʥʜʝʢʩʳ 1) ʠ 2), I ʠ 

II, ʘ) ʠ ʙ), ɸ ʠ ɹ ʧʝʨʝʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʨʦʜʳ, ʚʠʜʳ ʠ ʧʦʜʚʠʜʳ ʨʘʟʜʚʦʝʥʠʡ ʥʘ 
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 ʖ. ɸ. ʋʨʤʘʥʮʝʚ. ʆ ʩʚʦʡʩʪʚʘʭ D ʠ L ʤʦʜʠʬʠʢʘʮʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ð çʋʩʧʝʭʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʙʠʦʣʦʛʠʠè, 1966. ʪ. 61, ˉ 3. ʩʪʨ. 374ð389. 

D ʠ L.-ʤʦʜʠʬʠʢʘʮʠʠ ʧʦ ʩʦʧʦʩʪʘʚʣʷʝʤʦʤʫ ʩʚʦʡʩʪʚʫ 

ʨʘʟʣʠʯʥʳʝ ʦʜʠʥʘʢʦʚʳʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ   

 +D ðL 

 ðD +L 

ʥʝ  ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ

 +DL,  ðDL

 D+ L,  DðL 

   +D +L   

 ðD ðL, DL 

D ʠ L.-ʤʦʜʠʬʠʢʘʮʠʠ  

ʥʝʨʘʚʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʚʳʨʘʞʝʥʠʶ 

ʩʦʧʦʩʪʘʚʣʷʝʤʦʛʦ  ʩʚʦʡʩʪʚʘ 

ʨʘʚʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʚʳʨʘʞʝʥʠʶ 

ʩʦʧʦʩʪʘʚʣʷʝʤʦʛʦ  ʩʚʦʡʩʪʚʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ 

|+D | > |ðL| 

|+D | < |ðL| 

|ðD| > |+L| 

|ðD| < |+L| 

 

ʦʜʠʥʘʢʦʚʦʛʦ 

|+D | > |+L| 

|+D | < |+L| 

|ðD| > |ðL| 

|ðD| < |ðL| 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ 

|+D | = |ðL| 

|ðD| = |+L| 

 

ʦʜʠʥʘʢʦʚʦʛʦ 

|+D | = |+L| 

|ðD| = |ðL| 
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ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʠ ʧʝʨʝʭʦʜʥʳʝ ʬʦʨʤʳ.  

  ɸʥʘʣʦʛʠʯʥʳʡ ʬʘʢʪ ʝʱʝ ʙʦʣʴʰʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʨʘʟʜʚʦʝʥʠʷ 

ʘʥʪʠʧʦʜʦʚ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʠ ʧʝʨʝʭʦʜʥʳʝ ʬʦʨʤʳ ʚʳʷʚʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ɸ ʪʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ 

ʢʘʪʝʛʦʨʠʶ çʚʟʘʠʤʦʜʝʡʩʪʚʠʝè.  

  ʀʟ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦ ʪʘʢʦʤʫ ʩʚʦʡʩʪʚʫ, ʢʘʢ ʜʝʡʩʪʚʠʝ, ʚʣʠʷʥʠʝ ʜʨʫʛ ʥʘ 

ʜʨʫʛʘ ʣʶʙʳʝ ʜʚʘ ʦʙʲʝʢʪʘ ɸ ʠ ɹ ʤʦʛʫʪ ʧʨʦʷʚʠʪʴʩʷ ʢʘʯʝʩʪʚʝʥʥʦ ʚ ʜʝʚʷʪʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʚ 

ʜʚʝʥʘʜʮʘʪʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ (ʪʘʙʣ. 6, 7). ɿʘʤʝʪʠʤ, ʯʪʦ ʧʝʨʚʦʝ ʯʠʩʣʦ ð 9 ð ʙʳʣʦ 

ʵʤʧʠʨʠʯʝʩʢʠ ʥʘʡʜʝʥʦ ʉ. ʀ. ʏʝʨʥʦʙʨʠʚʝʥʢʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʚʠʜʦʚ 

ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʩʪʝʥʠʡ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʫʢʘʟʘʥʠʡ ʥʘ ʝʛʦ ʦʙʱʝʥʘʫʯʥʳʡ 

ʭʘʨʘʢʪʝʨ 
192
. ɺʪʦʨʦʝ ʯʠʩʣʦ ð 12, ʢʘʢ ʠ ʧʝʨʚʦʝ, ʙʳʣʦ ʚʧʝʨʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʳʚʝʜʝʥʦ 

ʥʘʤʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʤʠ ʞʝ ʙʳʣʦ ʫʢʘʟʘʥʦ ʥʘ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʘʣʣʝʣʦʧʘʪʠʠ, ʥʦ 

ʠ ʜʣʷ ʥʘʫʢʠ ʚ ʮʝʣʦʤ 
193 

. 

  ʆʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʢʘʟʘʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʦʜʥʦʩʪʦʨʦʥʥʝ ʠ ʘʙʩʦʣʶʪʥʦ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. ʅʝʪʨʫʜʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʵʪʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʧʨʠʨʦʜʝ ʨʝʘʣʠʟʫʶʪʩʷ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʘʟ.  

 

ʊʘʙʣʠʮʘ 6  

ʂɸʏɽʉʊɺɽʅʅɸʗ ʂʃɸʉʉʀʌʀʂɸʎʀʗ ɺɿɸʀʄʆɺʃʀʗʅʀʁ ɺ ʇʈʀʈʆɼɽ 

 

ɸ ʠ ɺ 

ɼʝʡʩʪʚʠʷ ʚʟʘʠʤʥʦ 

 

 

ʨʘʟʣʠʯʥʳʝ 
ʦʜʠʥʘʢʦʚʳʝ 

+ɸ +ɺ, ðɸ ðɺ, ɸɺ 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ  

+ɸ ðɺ, ðɸ +ɺ 

ʥʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

+ɸɺ, ðɸɺ, ɸ+ɺ, ɸðɺ 

  ʇʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ. ʇʫʩʪʴ ɸ ʠ ɺ ð ʜʚʘ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʩʳʣʘʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ; Rɸɺ  ð  ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ, ʊɸ ʠ ʊɺ ð ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʨʝʤʝʥʘ 

ʞʠʟʥʠ ʦʙʲʝʢʪʦʚ ɸ ʠ ɺ; ȹtɸɺ ʠ ȹtɺɸ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʨʝʤʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʡ 

ʦʪ ɸ ʢ ɺ ʠ ʦʪ ɺ ʢ ɸ. ʊʦʛʜʘ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʜʝʩʴ ʚʦʟʤʦʞʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʷʪʴ ʠ ʪʦʣʴʢʦ ʧʷʪʴ ʩʣʫʯʘʝʚ.  

  I. ɺʦʟʜʝʡʩʪʚʠʷ ʦʪ ʦʙʦʠʭ ʦʙʲʝʢʪʦʚ ʫʩʧʝʚʘʶʪ ʜʦʡʪʠ ʜʦ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʪʘʢ ʢʘʢ ȹtɸɺ < 

ʊɺ ʠ ȹtɺɸ <ʊɸ.  

  II. ʆʙʲʝʢʪ ɸ ʫʩʧʝʚʘʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʙʲʝʢʪ ɺ, ʘ ɺ ʥʘ ɸ ð ʥʝʪ, ʪʘʢ ʢʘʢ ȹtɸɺ < ʊɺ 

ʠ ȹtɺɸ > ʊɸ.  

  III. ʆʙʨʘʪʥʳʡ ʩʣʫʯʘʡ: ɺ ʫʩʧʝʚʘʝʪ, ɸ ð ʥʝʪ, ʪʘʢ ʢʘʢ ȹtɸɺ > ʊɺ, ȹtɺɸ < ʊɸ  

  IV. ɺʦʟʜʝʡʩʪʚʠʷ ʫʩʧʝʚʘʶʪ ʜʦʡʪʠ ʜʦ ʦʙʦʠʭ ʦʙʲʝʢʪʦʚ, ʠ ʚ ʪʦʪ ʞʝ ʤʠʛ ʧʨʝʢʨʘʱʘʝʪʩʷ 

ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʪʘʢ ʢʘʢ ȹtɸɺ = ʊɺ, ȹtɺɸ = ʊɸ.  

  V. ɺʦʟʜʝʡʩʪʚʠʷ ʥʝ ʫʩʧʝʚʘʶʪ ʜʦʡʪʠ ʜʦ ʦʙʦʠʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʢʘʢ ȹtɸɺ > ʊɺ, ȹtɺɸ >ʊɸ.  

ʀʪʘʢ, ʠʟ ʧʷʪʠ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ çʚʣʠʷʥʠʡè 

ʦʜʥʦ ð ʚʟʘʠʤʥʦʝ (I), ʜʚʘ ð ʦʜʥʦʩʪʦʨʦʥʥʠʭ (II, III) ʠ ʜʚʘ ð ʥʝʚʦʟʤʦʞʥʳʭ (IV, V). 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʦʩʪʝʧʝʥʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʩʣʫʯʘʷ I ʢ ʩʣʫʯʘʶ V ʠ ʚʟʘʠʤʥʘʷ 
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ʚʥʫʪʨʝʥʥʷʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʊʘʢʦʚʳ ʚʘʨʠʘʥʪʳ I ʠ V, ʚʘʨʠʘʥʪ IV ʧʨʦʤʝʞʫʪʦʯʥʳʡ; II ʠ III, ʚʘʨʠʘʥʪʳ I ʠ IV ʜʣʷ ʥʠʭ 

ʧʝʨʝʭʦʜʥʳʝ.  

ʊʘʙʣʠʮʘ 7  

ʂʆʃʀʏɽʉʊɺɽʅʅɸʗ ʂʃɸʉʉʀʌʀʂɸʎʀʗ ɺɿɸʀʄʆɺʃʀʗʅʀʁ ɺ ʇʈʀʈʆɼɽ 

 

ɸ ʠ ɺ 

ɼʝʡʩʪʚʠʷ ʚʟʘʠʤʥʦ 

 

 ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ    

 

      

 ʥʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

 

 

ʨʘʚʥʳʝ   

|+ɸ | = |ðɺ| 

|ðɸ| = |+ɺ| 

 

ʥʝ ʨʘʚʥʳʝ   

|+ɸ | > |ðɺ|, |+ɸ | < |ðɺ| 

|ðɸ| > |+ɺ|, |ðɸ | < |+ɺ| 

ʨʘʚʥʳʝ   

|+ɸ | = |+ɺ|, 

|ðɸ| = ||ðɺ| 

ʥʝ ʨʘʚʥʳʝ   

|+ɸ | > |+ɺ|, |+ɸ | < |+ɺ| 

|ðɸ| > ðɺ|, |ðɸ | < ðɺ| 

 

  ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʚʳʚʦʜʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʢʣʘʩʩʠʬʠʢʘʮʠʡ D ʠ L ʵʥʘʥʪʠʦʤʦʨʬʦʚ. ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʵʪʦʤ ʝʱʝ ʙʦʣʝʝ, 

ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ I ʚʘʨʠʘʥʪ, ʪ. ʝ. ʚʟʘʠʤʦʚʣʠʷʥʠʝ, ʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ.  

  ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʫʥʢʪʘ I, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʢʪʘʤʠ (ɸ ʠ 

ɺ) ʜʨʫʛ ʜʨʫʛʘ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠʣʠ, ʢʘʢ ʩʢʘʟʘʣʠ ʙʳ 

ʘʣʣʝʣʦʧʘʪʳ, ʚʳʜʝʣʝʥʠʡ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʚ ʣʶʙʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʳ ʤʦʞʝʤ 

ʚʳʜʝʣʠʪʴ ʝʛʦ ʵʣʝʤʝʥʪʳ: 1) ʠʟʤʝʥʷʶʱʠʝ ʠ ʠʟʤʝʥʷʝʤʳʝ ʦʙʲʝʢʪʳ (ɸ ʠ ɺ, ɺ ʠ ɸ), 2) 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʚʦʟʜʝʡʩʪʚʠʷ, ɿ) ʩʨʝʜʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.  

  ʆʯʝʚʠʜʥʦ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʣʦ ʤʝʩʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʝʜʫʶʱʝʝ.  

ɺʦ-ʧʝʨʚʳʭ, ʯʪʦʙʳ  ȹtɸɺ < ʊɺ , ȹtɺɸ < ʊɸ.        (1)  

ɺʦ-ʚʪʦʨʳʭ, ʯʪʦʙʳ ȹtɸɺ Óȹtmin =  , ȹtɺA Óȹtmin =      (2)  

 

 

ʛʜʝ ȹtmin ð ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ RAB 

çʚʳʜʝʣʝʥʠʝʤè, ʦʙʣʘʜʘʶʱʠʤ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʢʦʥʝʯʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʆʯʝʚʠʜʥʦ, ʚ 

ʧʨʝʜʝʣʴʥʦʤ ʩʣʫʯʘʝ  = ʩ, ʛʜʝ ʩ ð ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʧʫʩʪʦʪʝ. ɺ-ʪʨʝʪʴʠʭ, ʯʪʦʙʳ  

 > > , 

 > >  ,          (3)  

 

 

ʛʜʝ ʠ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʣʠʯʠʥʳ ɸ ʥʘ ɺ ʠ ɺ ʥʘ ɸ ʚʦʟʜʝʡʩʪʚʠʡ; ʵʪʦ ʤʠʥʠʤʘʣʴʥʳʝ ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʨʦʛʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɺ ʠ ɸ ʦʙʲʝʢʪʦʚ. ʀʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʘʢʠʝ 

ʚʝʣʠʯʠʥʳ ʚʦʟʜʝʡʩʪʚʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʝʱʝ ʦʪʚʝʯʘʶʪ, ʚʦ ʚʪʦʨʦʤ 

ʦʪʚʝʯʘʶʪ, ʢʘʯʝʩʪʚʝʥʥʦ ʥʝ ʚʠʜʦʠʟʤʝʥʷʷʩʴ (ʥʘʧʨʠʤʝʨ, ʥʝ ʨʘʟʨʫʰʘʷʩʴ).  

ɺ-ʯʝʪʚʝʨʪʳʭ, ʯʪʦʙʳ  

  ʊɸɺ >ʊɺ ,  ʊɺɸ >ʊɸ ,         (4)  

ʛʜʝ ʊɸɺ  ʠ ʊɺɸ ð ʚʨʝʤʝʥʘ ʞʠʟʥʠ çʚʳʜʝʣʝʥʠʡè, ʠʜʫʱʠʭ ʦʪ ɸ ʢ ɺ ʠ ʦʪ ɺ ʢ ɸ.  

  ɽʩʣʠ ʟʘʤʝʪʠʪʴ, ʯʪʦ ȹt = (t2ðt1), = (ʭ2 ð ʭ1)
2 
+ (y2 ð y1)

2  
(z2 ð z1)

2
,  = ʩ ,  
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ʪʦ ʥʝʨʘʚʝʥʩʪʚʦ (2) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʪʘʢʦʤ ʚʠʜʝ:  

 

  (t 2 ð t 1)
2 
ʩ

2 
ð [(ʭ2 ð ʭ1)

2 
+ (y2 ð y1)

2  
(z2 ð z1)

2
]  Ó 0.    (5)  

 

 ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʣʝʚʘʷ ʯʘʩʪʴ ʥʝʨʘʚʝʥʩʪʚʘ (5) ð ʠʥʚʘʨʠʘʥʪ ʣʦʨʝʥʮʝʚʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʡ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢ ʜʨʫʛʦʡ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ:  

  (t 2 ð t 1)
2 
ʩ

2 
ð [(ʭ2 ð ʭ1)

2 
+ (y2 ð y1)

2  
(z2 ð z1)

2
]  =      

 = (   ð   )
2 
ʩ

2 
ð [(   ð )

2 
+ (   ð )

2  
(   ð )

2
]    (6)  

 

ɼʣʷ ʙʝʩʢʦʥʝʯʥʦ ʙʣʠʟʢʠʭ ʪʦʯʝʢ ʠ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʠʥʚʘʨʠʘʥʪʥʦʝ 

ʫʩʣʦʚʠʝ (6) ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ  

=  ɺʝʣʠʯʠʥʘ  ð ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 

ʄʠʥʢʦʚʩʢʦʛʦ, ʩ ʢʦʪʦʨʳʤ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʚʷʟʘʥʘ ʜʠʘʛʨʘʤʤʘ ʄʠʥʢʦʚʩʢʦʛʦ ð ʩʚʝʪʦʚʦʡ 

ʢʦʥʫʩ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ.  

  ʀʜʝʷ ʩʚʝʪʦʚʦʛʦ ʢʦʥʫʩʘ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʧʦʥʷʪʠʝ ʩʨʝʜʳ 

ʦʙʲʝʢʪʘ ʙʣʘʛʦʜʘʨʷ ʚʳʜʝʣʝʥʠʶ ʜʚʫʭ çʧʦʜʩʨʝʜè ð ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʡ ʠ 

ʮʝʥʪʨʦʙʝʞʥʦʡ. ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʡ (ʧʦʜ) ʩʨʝʜʦʡ ʦʙʲʝʢʪʘ ʙʫʜʝʪ ʪʘʢʦʝ çʧʨʦʩʪʨʘʥʩʪʚʦè, 

ʦʪ ʢʘʞʜʦʡ çʪʦʯʢʠè (ʦʙʲʝʢʪʘ) ʢʦʪʦʨʦʛʦ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʚ ʧʨʠʥʮʠʧʝ ʝʱʝ çʧʨʠ ʞʠʟʥʠè ʤʦʞʝʪ 

ʧʦʣʫʯʠʪʴ ʥʘ ʩʝʙʷ ʜʝʡʩʪʚʠʝ (ʠʥʬʦʨʤʘʮʠʶ). ʅʘ ʜʠʘʛʨʘʤʤʝ ʄʠʥʢʦʚʩʢʦʛʦ ʵʪʦʡ ʩʨʝʜʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʠʡ ʩʚʝʪʦʚʦʡ ʢʦʥʫʩ. ʎʝʥʪʨʦʙʝʞʥʦʡ (ʧʦʜ)ʩʨʝʜʦʡ ʦʙʲʝʢʪʘ ʪʦʛʜʘ ʤʳ 

ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʪʘʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘ ʢʘʞʜʫʶ çʪʦʯʢʫè ʢʦʪʦʨʦʛʦ ʦʥ ʤʦʞʝʪ ʧʦʩʣʘʪʴ 

ʜʝʡʩʪʚʠʝ (çʚʳʜʝʣʝʥʠʝè). ʅʘ ʪʦʡ ʞʝ ʜʠʘʛʨʘʤʤʝ ʵʪʦʡ ʩʨʝʜʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʠʡ ʩʚʝʪʦʚʦʡ 

ʢʦʥʫʩ.  

  ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʯʘʩʪʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚʩʝ ʩʦʙʳʪʠʷ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʠʟ-ʟʘ ʥʝʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ (5) ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʘ ʢʘʢʘʷ-ʣʠʙʦ 

ʬʠʟʠʯʝʩʢʘʷ ʩʚʷʟʴ, ʩʯʠʪʘʶʪʩʷ ʦʪʜʝʣʝʥʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʦʜʦʙʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ 

ʄʠʥʢʦʚʩʢʦʛʦ. ʀʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʩʝ ʪʝ ʤʠʨʦʚʳʝ ʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʢʦʥʫʩʦʚ. ʉʦʙʳʪʠʷ ʞʝ, ʚ ʧʨʠʥʮʠʧʝ ʩʧʦʩʦʙʥʳʝ ʦʜʥʦ- ʠʣʠ ʜʚʫʩʪʦʨʦʥʥʝ 

ʚʣʠʷʪʴ, ʩʯʠʪʘʶʪʩʷ ʦʪʜʝʣʝʥʥʳʤʠ ʚʨʝʤʝʥʠ-ʧʦʜʦʙʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʄʠʥʢʦʚʩʢʦʛʦ. ʀʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʩʝ ʪʝ ʤʠʨʦʚʳʝ ʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʥʫʪʨʠ ʩʚʝʪʦʚʦʛʦ 

ʢʦʥʫʩʘ.  

  ɺ ʠʪʦʛʝ ʤʳ ʩʥʦʚʘ ʧʨʠʰʣʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʙʩʦʣʶʪʥʦ 

ʥʝʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʠʣʠ ʦʜʥʦʩʪʦʨʦʥʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʙʲʝʢʪʦʚ, 

ʚʳʜʝʣʷʝʤʳʭ ʢʘʢ ʧʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʚʣʠʷʥʠʷ, ʪʘʢ ʠ 

ʧʨʠ ʘʥʘʣʠʟʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

  ʇʦʜʚʝʜʝʤ ʠʪʦʛ ʩʢʘʟʘʥʥʦʤʫ.  

  ɺʦ-ʧʝʨʚʳʭ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʤʠʨʦʚʦʟʟʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʪʨʦʠʪʩʷ ʣʠʰʴ ʥʘ ʦʜʥʦʤ ʠʟ ʧʷʪʠ 

ʚʘʨʠʘʥʪʦʚ ʜʝʡʩʪʚʠʡ ð ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʯʨʝʟʚʳʯʘʡʥʫʶ ʚʘʞʥʦʩʪʴ ʧʦʩʣʝʜʥʝʛʦ, 

ʚʩʝ ʞʝ ʷʚʥʦ ʦʜʥʦʩʪʦʨʦʥʥʝ, ʤʝʪʘʬʠʟʠʯʥʦ. ʜʣʷ ʧʦʣʥʦʪʳ ʢʘʨʪʠʥʳ ʤʠʨʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʚʣʝʯʝʥʠʝ ʚʩʝʭ ʧʷʪʠ ʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ ʚʣʠʷʥʠʡ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʚ ʧʨʠʨʦʜʝ ʠʤʝʝʪ 

ʤʝʩʪʦ.  

  ɺʦ-ʚʪʦʨʳʭ, ʧʦʣʦʞʝʥʠʝ ʦ ʚʩʝʦʙʱʝʡ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʚʩʝʦʙʱʝʝ, ʠʙʦ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʚʩʝʛʜʘ ʠ ʚʝʟʜʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ.  

  ɺ-ʪʨʝʪʴʠʭ, ʠʜʝʶ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʥʫʞʥʦ ʜʦʧʦʣʥʠʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʠʜʝʝʡ ð ʦ 

ʥʝʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʧʦʩʢʦʣʴʢʫ ʤʘʪʝʨʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʨʦʜʘ ʦʙʲʝʢʪʦʚ ʚʳʜʝʣʷʝʪ ʪʘʢʞʝ ʠ ʢʨʫʛ 
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ʦʙʲʝʢʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. ɺ ʠʪʦʛʝ ʚ 

ʚʳʠʛʨʳʰʝ ʦʢʘʟʳʚʘʝʪʩʷ ʜʠʘʣʝʢʪʠʢʘ: ʚʥʝʰʥʝ ʝʜʠʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ 

ʧʦʜʭʦʜʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʚʥʫʪʨʝʥʥʶʶ ʨʘʟʜʚʦʝʥʥʦʩʪʴ ʥʘ ʚʩʝʦʙʱʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ 

ʚʩʝʦʙʱʝʝ ʥʝʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʘ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʤʥʦʛʦʢʨʘʪʥʦʝ ʜʠʭʦ- ʠ ʪʨʠʭʦʪʦʤʠʨʦʚʘʥʠʝ, ʪ. ʝ. ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʧʘʨʳ ʠ ʪʨʦʡʢʠ 

ʚʠʜʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʥʝʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʠ ʩʚʷʟʳʚʘʶʱʠʭ ʠʭ, 

ʧʝʨʝʭʦʜʥʳʭ.  

  ʅʘ ʵʪʦʤ ʚ ʩʫʱʥʦʩʪʠ ʤʳ ʤʦʞʝʤ ʟʘʢʦʥʯʠʪʴ ʠʟʣʦʞʝʥʠʝ ʪʠʧʦʚ ʠ ʠʜʝʡ ʩʪʨʫʢʪʫʨʥʦʡ 

ʩʠʤʤʝʪʨʠʠ ʠ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ. ʇʦʩʣʝʜʥʷʷ ʦʭʚʘʪʳʚʘʝʪ 

ʧʝʨʚʫʶ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ.  
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ʉʀʄʄɽʊʈʀʗ ɻɽʆʄɽʊʈʀʏɽʉʂɸʗ ʀ ɼʀʅɸʄʀʏɽʉʂɸʗ  

 
ɼʘʥʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠ ʚ ʥʝʤ ʛʨʫʧʧʘ  

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʊʨʝʙʫʝʪʩʷ ʨʘʟʚʠʪʴ ʪʝʦʨʠʶ ʠʥʚʘʨʠʘʥʪʦʚ ʵʪʦʡ ʛʨʫʧʧʳ.  

ʕʪʦ ð ʦʙʱʘʷ ʟʘʜʘʯʘ, ʟʘʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʦʙʳʢʥʦʚʝʥʥʫʶ 

ʛʝʦʤʝʪʨʠʶ,  

ʚʦ ʠ ʥʦʚʝʡʰʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ...  

ʠ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʤʥʦʛʦʦʙʨʘʟʠʡ ʣʶʙʦʛʦ ʯʠʩʣʘ ʠʟʤʝʨʝʥʠʡ.  

ʌ. ʂʣʝʡʥ  

  ʗ ʥʝ ʟʥʘʶ, ʢʝʤ ʷ ʧʨʝʜʩʪʘʚʣʷʶʩʴ ʤʠʨʫ.  

ʅʦ ʩʘʤʦʤʫ ʩʝʙʝ ʷ ʧʨʝʜʩʪʘʚʣʷʶʩʴ ʤʘʣʴʯʠʢʦʤ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʥʘ ʙʝʨʝʛʫ 

ʤʦʨʷ ʠ ʚʨʝʤʷ  

ʦʪ ʚʨʝʤʝʥʠ ʥʘʭʦʜʠʪ ʙʦʣʝʝ ʛʣʘʜʢʠʡ ʢʘʤʝʥʴ ʠʣʠ ʙʦʣʝʝ ʢʨʘʩʠʚʫʶ 

ʨʘʢʦʚʠʥʫ, ʯʝʤ ʦʙʳʯʥʦ,  

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʛʨʦʤʥʳʡ ʦʢʝʘʥ ʠʩʪʠʥʳ ʣʝʞʠʪ ʧʨʝʜʦ ʤʥʦʶ ʥʝʧʦʟʥʘʥʥʳʡ.

        ʀ. ʅʴʶʪʦʥ 

 

Ä 1. ʕʈʃɸʅɻɽʅʉʂɸʗ ʇʈʆɻʈɸʄʄɸ 

  ʇʝʨʝʭʦʜ ʦʪ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ð ʵʪʦ ʧʝʨʝʭʦʜ ʦʪ 

ʤʝʥʝʝ ʢ ʙʦʣʝʝ ʘʙʩʪʨʘʢʪʥʦʤʫ, ʘ ʚ ʵʪʦʤ ʧʣʘʥʝ ʠ ʢ ʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʤʫ. ʆʥ ʧʦʟʚʦʣʷʝʪ 

ʨʝʟʢʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʛʣʫʙʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʧʦʥʷʪʠʷ 

ʛʘʨʤʦʥʠʠ. ʀ ʩʦʚʝʨʰʘʝʪʩʷ ʦʥ ʢʘʢ ʩʣʝʜʫʶʱʠʡ ʣʦʛʠʯʝʩʢʠʡ ʰʘʛ.  

  ʄʳ ʫʞʝ ʟʥʘʝʤ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʧʝʨʝʚʦʜʷʱʠʭ ʦʙʲʝʢʪ ʚ ʥʦʚʦʝ 

ʧʦʣʦʞʝʥʠʝ, çʥʝʦʪʣʠʯʠʤʦʝè ʦʪ ʠʩʭʦʜʥʦʛʦ, ʦʙʨʘʟʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʥʦʡ, ʠʥʚʘʨʠʘʥʪʥʦʡ. ʊʘʢʦʚʦ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʩʠʤʤʝʪʨʠʠ. ɽʩʣʠ 

ʪʝʧʝʨʴ ʤʳ ʚʤʝʩʪʦ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʨʘʩʩʤʦʪʨʠʤ ʣʶʙʳʝ ʜʨʫʛʠʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚʘʞʥʝʡʰʠʝ ʠʟ ʥʠʭð ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ, 

ʧʨʦʝʢʪʠʚʥʳʝ, ʢʦʥʬʦʨʤʥʳʝ, ʘʬʬʠʥʥʳʝ, ʧʦʜʦʙʠʷ, ʦʨʪʦʛʦʥʘʣʴʥʳʝ ð ʦʙʨʘʟʫʶʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ. ʇʨʠʯʝʤ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʡʩʪʚʘ ʬʠʛʫʨ, ʥʝ ʠʟʤʝʥʷʶʱʠʝʩʷ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʠ 

ʷʚʣʷʶʱʠʝʩʷ ʝʝ ʠʥʚʘʨʠʘʥʪʘʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʝʚʢʣʠʜʦʚʳʭ ʜʚʠʞʝʥʠʷʭ ʠʥʚʘʨʠʘʥʪʥʦ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ; ʧʨʠ ʧʨʦʝʢʪʠʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ð ʜʚʦʡʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʪʦʯʝʢ ɸ, ɺ, ʉ, ʃ, ʣʝʞʘʱʠʭ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ: ɸɺ/ʉɼ: ʉɺ/ʉɼ; ʧʨʠ ʘʬʬʠʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ð ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʧʨʷʤʳʭ, ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʜʚʫʭ ʬʠʛʫʨ ʠ ʪ. ʜ.  

  ʅʝʙʝʟʳʥʪʝʨʝʩʥʦ, ʯʪʦ ʯʝʤ ʰʠʨʝ ʛʨʫʧʧʘ, ʪʝʤ ʤʝʥʴʰʝ ʩʚʦʡʩʪʚ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ 

ʵʪʦʡ ʛʨʫʧʧʳ ʦʩʪʘʶʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤʠ, ʪʝʤ ʩʠʣʴʥʝʝ ʩʚʷʟʘʥʳ ʵʪʠ ʠʥʚʘʨʠʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʩ 

ʬʠʛʫʨʦʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʙʱʠʤʠ ʷʚʣʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʬʠʛʫʨ, ʠʥʚʘʨʠʘʥʪʥʳʝ ʧʨʠ 

ʣʶʙʳʭ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ (ʚʟʘʠʤʥʦ-ʦʜʥʦʟʥʘʯʥʳʭ ʠ ʥʝʧʨʝʨʳʚʥʳʭ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʨʘʟʤʝʨʥʦʩʪʴ, ʩʚʷʟʥʦʩʪʴ, ʦʨʠʝʥʪʠʨʫʝʤʦʩʪʴ. ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ. ɹʦʣʝʝ ʪʦʛʦ, ʌʝʣʠʢʩ 

ʂʣʝʡʥ (1849ð1925) ʚ ʩʚʦʝʡ ʟʥʘʤʝʥʠʪʦʡ ʣʝʢʮʠʠ çʉʨʘʚʥʠʪʝʣʴʥʦʝ ʦʙʦʟʨʝʥʠʝ ʥʦʚʝʡʰʠʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè, ʧʨʦʯʠʪʘʥʥʦʡ ʚ 1872 ʛ. ʧʨʠ ʚʩʪʫʧʣʝʥʠʠ ʥʘ ʬʠʣʦʩʦʬʩʢʠʡ 

ʬʘʢʫʣʴʪʝʪ ʕʨʣʘʥʛʝʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚʳʷʚʠʣ ʝʜʠʥʫʶ ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʫʶ ʧʨʠʨʦʜʫ 

ʚʩʝʭ, ʢʨʦʤʝ ʨʠʤʘʥʦʚʦʡ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ), ʛʝʦʤʝʪʨʠʡ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʘʞʜʘʷ ʠʟ 
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ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʛʝʦʤʝʪʨʠʡ ʠʤ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʦʩʦʙʦʡ ð ʠ ʵʪʦ ʩʘʤʦʝ 

ʧʨʠʤʝʯʘʪʝʣʴʥʦʝ! ð ʩʠʤʤʝʪʨʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʤ ʞʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʟʘʜʘʯʘ 

ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʣʶʙʦʡ ʛʝʦʤʝʪʨʠʠ ʢʘʢ ʪʝʦʨʠʠ ʦʩʦʙʦʛʦ ʨʦʜʘ ʩʠʤʤʝʪʨʠʠ ð ʪʝʦʨʠʠ 

ʠʥʚʘʨʠʘʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʫʧʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʌ. ʂʣʝʡʥ ʧʦʢʘʟʘʣ, ʯʪʦ, ʚʳʙʠʨʘʷ 

ʛʨʫʧʧʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʤʳ ʧʦʣʫʯʠʤ ʨʘʟʥʳʝ ʛʝʦʤʝʪʨʠʠ. ʇʨʠ ʵʪʦʤ çʧʨʦʩʪʨʘʥʩʪʚʦʤè 

ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʄ ʩ ʟʘʜʘʥʥʦʡ ʚ ʥʝʤ ʛʨʫʧʧʦʡ ʚʟʘʠʤʥʦʦʜʥʦʟʥʘʯʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʥʘ ʩʘʤʦʛʦ ʩʝʙʷ; çʛʝʦʤʝʪʨʠʝʡè ʪʘʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʫʜʝʪ 

ʩʠʩʪʝʤʘ ʧʨʝʜʣʦʞʝʥʠʡ ʦ ʪʘʢʠʭ ʩʚʦʡʩʪʚʘʭ ʬʠʛʫʨʳ ʠ ʪʘʢʠʭ ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʛʫʨʘʤʠ 

ʚʝʣʠʯʠʥʘʭ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʣʶʙʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʛʨʫʧʧʳ. 

ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʧʦʥʠʤʘʥʠʠ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ ʣʠʰʴ 

ʦʩʦʙʳʡ ʩʣʫʯʘʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ.  

  ʉʘʤ ʌ. ʂʣʝʡʥ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʚʦʡ ʧʦʜʭʦʜ ʥʘ ʧʨʠʤʝʨʝ ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʛʨʫʧʧʳ 

ʧʨʦʝʢʪʠʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʧʨʦʝʢʪʠʚʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʄʦʞʥʦ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʫ ʛʨʫʧʧʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʝʝ ʛʨʫʧʧʦʚʳʭ ʩʚʦʡʩʪʚ: ʦʥʠ ʫʞʝ 

ʜʘʚʥʦ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʧʦʜʨʦʙʥʳʭ ʠʟʣʦʞʝʥʠʡ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʫʨʩʘʭ çɺʳʩʰʝʡ 
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. ɿʜʝʩʴ ʤʳ ʢʨʘʪʢʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʥʝʡ ʧʦ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ. ɺʦ-

ʧʝʨʚʳʭ, ʠʟ-ʟʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʝʝ ʦʙʱʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʠʟ-ʟʘ ʛʣʫʙʦʢʦʡ ʩʚʷʟʠ 

ʛʨʫʧʧʳ ʧʨʦʝʢʪʠʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩ ʪʘʢʠʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ, ʢʘʢ 

ʪʦʞʜʝʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ, ʧʦʣʠʤʦʨʬʠʟʤ ʠ ʠʟʦʤʦʨʬʠʟʤ.  

  ʇʨʠ ʵʪʦʤ ʩʥʦʚʘ ʚʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʪʝʦʨʠʡ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ, ʥʦʚʳʝ ʰʘʛʠ ʚ ʨʘʟʚʠʪʠʠ ʛʝʦʤʝʪʨʠʠ ʜʦʩʪʠʛʘʣʠʩʴ 

ʙʣʘʛʦʜʘʨʷ ʧʨʠʟʥʘʥʠʶ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ, ʨʘʚʝʥʩʪʚʘ, ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, ʢʘʟʘʣʦʩʴ ʙʳ, ʚʦʧʨʝʢʠ 

ʦʯʝʚʠʜʥʦʩʪʠ ʷʚʥʦ çʥʝʪʦʞʜʝʩʪʚʝʥʥʳʭè, çʥʝʨʘʚʥʳʭè, çʥʝʵʢʚʠʚʘʣʝʥʪʥʳʭè ʬʠʛʫʨ. 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʪʘʢʦʛʦ ʧʨʠʟʥʘʥʠʷ ʩʣʫʞʠʣʠ ʫʞʝ ʠʟʚʝʩʪʥʘʷ ʥʘʤ ʜʠʘʣʝʢʪʠʢʘ ʪʦʞʜʝʩʪʚʘ ʠ 

ʨʘʟʣʠʯʠʷ (ʛʣʘʚʘ 4, Ä 2) ʠ ʦʙʦʙʱʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʨʘʚʝʥʩʪʚʘ ʢʘʢ ʨʘʚʝʥʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

(ʛʣʘʚʘ 5, Ä 2) ð ʥʘʣʠʯʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʝʨʘʮʠʡ, ʜʝʣʘʶʱʠʭ ʩʨʘʚʥʠʚʘʝʤʳʝ ʧʦ ʧʨʠʟʥʘʢʘʤ 

çʇè ʦʙʲʝʢʪʳ çʆè ʥʝʦʪʣʠʯʠʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺʝʩʴʤʘ ʧʨʠʤʝʯʘʪʝʣʴʥʳ ʚ ʵʪʦʡ ʩʚʷʟʠ 

ʩʣʝʜʫʶʱʠʝ ʩʣʦʚʘ ʂʣʝʡʥʘ: çʅʦ ʧʨʦʝʢʪʠʚʥʘʷ ʛʝʦʤʝʪʨʠʷ ʩʦʟʜʘʣʘʩʴ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʚʦʰʣʦ ʚ ʧʨʠʚʳʯʢʫ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʟʷʪʫʶ ʬʠʛʫʨʫ ʩʯʠʪʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʪʦʞʜʝʩʪʚʝʥʥʦʡ ʩʦ 

ʚʩʝʤʠ ʬʠʛʫʨʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʥʝʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʦʛʜʘ 

ʩʪʘʣʠ ʪʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʦʩʷʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʚʳʨʘʞʘʪʴ ʪʘʢ, ʯʪʦ ʚʳʩʪʫʧʠʣʘ ʥʘ 

ʚʠʜ ʠʭ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. ʕʪʠʤ ʙʳʣʘ ʧʦʣʦʞʝʥʘ 

ʚ ʦʩʥʦʚʫ ʠʟʫʯʝʥʠʷ... ʛʨʫʧʧʘ ʚʩʝʭ ʧʨʦʝʢʪʠʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʩʦʟʜʘʣʘʩʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʤʝʞʜʫ ʧʨʦʝʢʪʠʚʥʦʡ ʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʛʝʦʤʝʪʨʠʷʤʠ.  

ʇʦʜʦʙʥʳʡ ʦʧʠʩʘʥʥʦʤʫ ʭʦʜ ʨʘʟʚʠʪʠʷ ʤʦʞʥʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ ʜʣʷ ʚʩʷʢʦʛʦ ʨʦʜʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ...è 
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 .       

   

Ä 2. ʇʆʃʀʄʆʈʌʀɿʄ  

ɻɽʆʄɽʊʈʀʏɽʉʂʀʍ ʉʀʄʄɽʊʈʀʁ 

 

ɺʳʰʝ ʤʳ ʧʠʩʘʣʠ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʥʷʪʠʡ ʧʦʣʠ- ʠ ʠʟʦʤʦʨʬʠʟʤʘ ʪʝʦʨʠʷ ʩʠʤʤʝʪʨʠʠ 

ʧʨʝʜʩʪʘʝʪ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʦʝ, ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʦʝ ʫʯʝʥʠʝ ʦ ʤʥʦʛʦʦʙʨʘʟʠʠ ʝʜʠʥʩʪʚʘ ʠ 

ʝʜʠʥʩʪʚʝ ʵʪʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ. ʕʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʶʪ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʠʤʤʝʪʨʠʠ ð ʨʘʟʥʳʝ ʛʝʦʤʝʪʨʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʪʦʨʦʥʳ ʩʠʤʤʝʪʨʠʠ ð 

ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʳʝ ʩʚʦʡʩʪʚʘ, ʧʦʣʠ- ʠ ʠʟʦʤʦʨʬʠʟʤ ð ʧʨʦʷʚʣʷʶʪʩʷ ʟʜʝʩʴ ʠ ʚ ʪʦʤ, ʯʪʦ 

ʣʶʙʘʷ ʛʝʦʤʝʪʨʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʫʯʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʤ ʤʥʦʞʝʩʪʚʝ ʦʙʲʝʢʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ 

ʝʡ, ʠ ʢʘʢ ʫʯʝʥʠʝ, ʚ ʠʟʚʝʩʪʥʦʤ ʩʤʳʩʣʝ ʥʝʟʘʚʠʩʠʤʦʝ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʵʪʠʭ ʦʙʲʝʢʪʦʚ. 
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 ʌ. ʂʣʝʡʥ. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʦʙʦʟʨʝʥʠʝ ʥʦʚʝʡʰʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ð  çʆʙ ʦʩʥʦʚʘʥʠʷʭ 

ʛʝʦʤʝʪʨʠʠè. ʄ., 1956. ʩʪʨ. 405ð406.   



çʆʙʱʘʷ ʪʝʦʨʠʷ ʩʠʩʪʝʤè ʥʘ Practical Science : http://www.sci.aha.ru 

ʗʨʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʤʫ ʭʦʜʫ ʤʳʩʣʝʡ ð ʩʥʦʚʘ çʕʨʣʘʥʛʝʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘè ʌ. ʂʣʝʡʥʘ.  

  ɸʥʘʣʠʟʠʨʫʷ ʛʨʫʧʧʫ ʧʨʦʝʢʪʠʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʌ. ʂʣʝʡʥ ʚʳʚʝʣ ʠʟ ʥʝʝ 

ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʦʪʚʝʯʘʶʱʠʭ ʝʡ çʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡè ð ʧʦʜʛʨʫʧʧ. ʆʥ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʜʛʨʫʧʧʘʤʠ ʧʨʦʝʢʪʠʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʧʦʜʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʬʬʠʥʥʘʷ ʛʝʦʤʝʪʨʠʷ, ʛʝʦʤʝʪʨʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ, ʝʚʢʣʠʜʦʚʘ ʛʝʦʤʝʪʨʠʷ, ʧʩʝʚʜʦʝʚʢʣʠʜʦʚʘ, ʠʣʠ, ʠʥʘʯʝ, 

ʛʝʦʤʝʪʨʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʃʦʨʝʥʮʘ.  

  ʄʳ ʫʞʝ ʦʪʤʝʯʘʣʠ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʪʫ, ʧʨʦʛʨʘʤʤʘ ʌ. ʂʣʝʡʥʘ ʚʩʝ ʞʝ ʦʩʪʘʚʠʣʘ 

ʚ ʩʪʦʨʦʥʝ ʨʠʤʘʥʦʚʳ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʦʩʣʝʜʥʠʝ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʜʦʧʫʩʢʘʣʠ ʪʘʢʦʡ ʛʨʫʧʧʳ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʝʙʷ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʣʠ ʙʳ ʠʭ ʦʩʥʦʚʥʦʡ ʠʥʚʘʨʠʘʥʪðʢʚʘʜʨʘʪ 

ʣʠʥʝʡʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʀʩʢʣʶʯʝʥʠʝ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʪʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ ʠ ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʢʣʘʩʩʳ ʨʠʤʘʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʆʜʥʘʢʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʙʥʘʨʫʞʝʥʘ ʛʣʫʙʦʢʘʷ ʩʚʷʟʴ ʠ ʨʠʤʘʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʧʦʥʷʪʠʝʤ ʛʨʫʧʧʳ.  

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʘ ʩʚʷʟʴ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʨʳʪʠʷ ʚ 1917 ʛ. ʃʝʚʠ-ʏʠʚʠʪʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʈʠʤʘʥʘ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʚʝʢʪʦʨʦʚ 
196
. ʉʘʤʦ ʧʦ ʩʝʙʝ ʧʦʥʷʪʠʝ 

ʧʘʨʘʣʣʝʣʠʟʤʘ ʝʱʝ ʥʝ ʜʘʚʘʣʦ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʝʛʦ ʧʨʠʥʮʠʧʘ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʦʨʠʡ. ʆʜʥʘʢʦ ʦʥʦ ʫʢʘʟʘʣʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʵʪʦʛʦ.  

  ɺ ʩʝʨʠʠ ʨʘʙʦʪ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ʦʧʫʙʣʠʢʦʚʘʥʳ ʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, 

ʕʣʠ ʂʘʨʪʘʥ (1870ð 1953), ʠʩʭʦʜʷ ʠʟ ʠʜʝʠ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʈʠʤʘʥʘ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʙʦʣʴʰʠʭ çʢʫʩʢʦʚè ʢʘʩʘʪʝʣʴʥʳʭ ʝʚʢʣʠʜʦʚʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʞʜʫ ʵʪʠʤʠ çʢʫʩʢʘʤʠè ʤʦʞʥʦ ʰʘʛ ʟʘ ʰʘʛʦʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ 
197

. ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠ ʵʪʦʤ 

ʦʢʘʟʳʚʘʝʪʩʷ ʪʦ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝ ʝʜʠʥʳʤ ʩʧʦʩʦʙʦʤ. ʆʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ ʧʫʪʠ, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʝʪ ʜʚʝ ʜʘʥʥʳʝ ʪʦʯʢʠ (ʧʨʦʩʪʨʘʥʩʪʚʘ). ɺʩʷʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʵʪʦʛʦ 

ʧʫʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʩʝʙʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʦʪʦʙʨʘʞʝʥʠʡ ʦʙʨʘʟʫʝʪ ʛʨʫʧʧʫ, ʢʦʪʦʨʘʷ ʚ ʩʣʫʯʘʝ ʨʠʤʘʥʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʨʝʜʩʪʘʝʪ ʚ ʚʠʜʝ ʛʨʫʧʧʳ ʝʚʢʣʠʜʦʚʳʭ ʚʨʘʱʝʥʠʡ.  

  ʕ. ʂʘʨʪʘʥ ʥʘʟʳʚʘʝʪ ʵʪʫ ʛʨʫʧʧʫ ʛʨʫʧʧʦʡ ʛʦʣʦʥʦʤʠʠ ʠ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʨʦʩʪʨʘʥʩʪʚ ɺʝʡʣʷ, ʉʢʦʫʪʝʥʘ, ʂʘʨʪʘʥʘ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʙʱʝʥʠʷ ʨʠʤʘʥʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʥʠʤ. ɺ ʠʪʦʛʝ ʝʤʫ ʫʜʘʣʦʩʴ 

ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʨʫʧʧʘʤ ʧʨʦʝʢʪʠʚʥʦʡ, ʢʦʥʬʦʨʤʥʦʡ, ʘʬʬʠʥʥʦʡ, ʧʦʜʦʙʠʷ ʠ 

ʚʨʘʱʝʥʠʷ, ʯʠʩʪʦʛʦ ʧʦʜʦʙʠʷ ʠ ʯʠʩʪʦʛʦ ʚʨʘʱʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʝʢʪʠʚʥʦʡ, ʢʦʥʬʦʨʤʥʦʡ, 

ʘʬʬʠʥʥʦʡ, ʚʝʡʣʝʚʦʡ, ʢʚʘʟʠʝʚʢʣʠʜʦʚʦʡ ʠ ʨʠʤʘʥʦʚʦʡ ʩʚʷʟʥʦʩʪʠ.  

  ʉ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʝʜʠʥʘʷ ʪʝʦʨʝʪʠʢʦʛʨʫʧʧʦʚʘʷ ʦʩʥʦʚʘ ʧʦʜ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ɽʚʢʣʠʜʘ, ʃʦʙʘʯʝʚʩʢʦʛʦ, ʈʠʤʘʥʘ ʠ ʜʨʫʛʠʭ ʙʳʣʘ ʧʦʜʚʝʜʝʥʘ ʌʨʠʜʨʠʭʦʤ 

ɹʘʭʤʘʥʦʤ. ɺ ʢʥʠʛʝ çʇʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠè (ʦʨʠʛʠʥʘʣ 

ʢʦʪʦʨʦʡ ʚʳʰʝʣ ʚ ʟʥʘʤʝʥʠʪʦʡ çʞʝʣʪʦʡ ʩʝʨʠʠè ʚ 1959 ʛ., ʨʫʩʩʢʠʡ ʧʝʨʝʚʦʜðʚ 1969 ʛ.) ʘʚʪʦʨ 

ʧʨʷʤʦ ʠʩʭʦʜʠʪ ʠʟ ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠ 
198
. ʈʦʣʴ ʧʝʨʚʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ð çʪʦʯʝʢè ʠ 

çʧʨʷʤʳʭè ð ʥʘ ʧʣʦʩʢʦʩʪʠ ʫ ɹʘʭʤʘʥʘ ʚʳʧʦʣʥʷʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʦʩʝʚʳʝ 

ʩʠʤʤʝʪʨʠʠ, ʪ. ʝ. ʠʥʚʦʣʶʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʛʨʫʧʧʳ ʜʚʠʞʝʥʠʡ. ʅʘʧʦʤʥʠʤ, ʯʪʦ 

ʠʥʚʦʣʶʪʠʚʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ů, ʢʦʪʦʨʳʡ ʨʘʚʝʥ ʩʚʦʝʤʫ ʦʙʨʘʪʥʦʤʫ, ʥʦ ʦʪʣʠʯʝʥ 

ʦʪ ʝʜʠʥʠʮʳ, ʪ. ʝ. ů = ů 
-1
, ů Í 1. ɺ ʢʘʯʝʩʪʚʝ ʘʢʩʠʦʤ ɹʘʭʤʘʥ ʧʦʩʪʫʣʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ 

ʩʚʦʡʩʪʚʘ ʠʥʚʦʣʶʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ. ʜʘʣʝʝ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʛʨʫʧʧʳ, ʧʦʨʦʞʜʝʥʥʳʝ 

ʠʥʚʦʣʶʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʵʪʠ ʩʚʦʡʩʪʚʘ. ɿʘʪʝʤ ʦʥ 
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173ð206. 
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 ʕ. ʂʘʨʪʘʥ. ɻʨʫʧʧʳ ʛʦʣʦʥʦʤʠʠ ʦʙʦʙʱʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʊʝʦʨʠʷ ʛʨʫʧʧ ʠ ʛʝʦʤʝʪʨʠʷ. ʄʝʪʨʠʯʝʩʢʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʥʷʪʠʠ ʧʣʦʱʘʜʠ. ð çʉʝʨʠʷ ʤʦʥʦʛʨʘʬʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʥʝʝʚʢʣʠʜʦʚʦʡ 

ʛʝʦʤʝʪʨʠʠ, ˉ 1. ʂʘʟʘʥʴ, 1939. ʕʪʠ ʠ ʝʱʝ 19 ʜʨʫʛʠʭ ʨʘʙʦʪ ʧʦ ʦʪʟʳʚʫ ʃʝʚʠ-ʏʠʚʠʪʘ ʙʳʣʠ ʫʜʦʩʪʦʝʥʳ ʚ 1937 ʛ. 

ʂʘʟʘʥʩʢʠʤ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʝʤʠʠ ʠʤʝʥʠ ʃʦʙʘʯʝʚʩʢʦʛʦ (ʚʦʩʴʤʦʝ 

ʧʨʠʩʫʞʜʝʥʠʝ). 
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 ʌ. ɹʘʭʤʘʥ. ʇʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠ. ʄ., 1969. 
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ʦʧʨʝʜʝʣʷʝʪ çʤʝʪʨʠʯʝʩʢʫʶ ʧʣʦʩʢʦʩʪʴ, ʪʦʯʢʘʤʠ ʠ ʧʨʷʤʳʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ 

ʠʥʚʦʣʶʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʛʨʫʧʧʳ. ʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʠʥʮʠʜʝʥʪʥʦʩʪʠ ʠ 

ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʟʘʜʘʶʪʩʷ ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠè 
199

. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʤʫ 

ʫʜʘʣʦʩʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʦʛʦ ʠʩʯʠʩʣʝʥʠʷ, ʜʘʶʱʝʛʦ (ʠ 

ʵʪʦ ʚʝʩʴʤʘ ʧʨʠʤʝʯʘʪʝʣʴʥʦ!) ʠʟʷʱʥʳʡ ʘʣʛʦʨʠʪʤ çʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦè, ʩʠʤʤʝʪʨʠʡʥʦʛʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʦʨʝʤ!  

  ɼʘʣʝʝ, ʢʘʢ ʧʠʰʝʪ ʩʘʤ ʘʚʪʦʨ, ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʪʦ, ʢʘʢ ʤʘʣʦ ʧʨʠ ʪʘʢʦʤ 

ʧʦʩʪʨʦʝʥʠʠ ʝʤʫ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʘʢʩʠʦʤ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʜʦʚʦʣʴʥʦ ʦʙʱʝʡ ʧʨʠʨʦʜʝ ʧʦʥʷʪʠʷ ʦ ʤʝʪʨʠʯʝʩʢʦʡ ʧʣʦʩʢʦʩʪʠ, ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʥʠʢʘʢʠʭ 

ʫʪʚʝʨʞʜʝʥʠʡ ʦ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ð ʧʝʨʝʩʝʯʝʥʠʠ ʠʣʠ ʥʝʧʝʨʝʩʝʯʝʥʠʠ ð ʧʨʷʤʳʭ. ɺ ʠʪʦʛʝ ʌ. 

ɹʘʭʤʘʥʫ ʫʜʘʣʦʩʴ ʪʦʥʢʦ ʠ ʧʨʦʩʪʦ ʚʳʚʝʩʪʠ ʠʟ ʧʣʦʩʢʦʡ ʤʝʪʨʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʚ ʚʠʜʝ 

ʯʘʩʪʥʳʭ ʝʝ ʩʣʫʯʘʝʚ ʧʣʦʩʢʠʝ ɽʚʢʣʠʜʦʚʫ, ʃʦʙʘʯʝʚʩʢʦʛʦ (ʛʠʧʝʨʙʦʣʠʯʝʩʢʫʶ) ʠ ʈʠʤʘʥʘ 

(ʵʣʣʠʧʪʠʯʝʩʢʫʶ) ʠ ʜʨʫʛʠʝ ʛʝʦʤʝʪʨʠʠ. ɸʚʪʦʨ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠ ʜʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʝʚʢʣʠʜʦʚʳ, ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʝ ʠ ʵʣʣʠʧʪʠʯʝʩʢʠʝ ʧʣʦʩʢʦʩʪʠ ʥʠ ʚ ʢʦʝʡ ʤʝʨʝ ʥʝ 

ʠʩʯʝʨʧʳʚʘʶʪ ʚʩʝʭ ʤʝʪʨʠʯʝʩʢʠʭ ʧʣʦʩʢʦʩʪʝʡ. ʆʩʥʦʚʥʘʷ ʪʝʦʨʝʤʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʪʥʦʡ 

ʧʨʦʙʣʝʤʝ: ʢʘʢ ʦʧʨʝʜʝʣʠʪʴ ʚ ʧʨʦʝʢʪʠʚʥʦ-ʤʝʪʨʠʯʝʩʢʦʡ ʧʣʦʩʢʦʩʪʠ (ʟʘʜʘʥʥʦʡ, ʥʘʧʨʠʤʝʨ, 

ʘʥʘʣʠʪʠʯʝʩʢʠ) ʪʝ ʧʦʜʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʤʝʪʨʠʯʝʩʢʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ, ʨʝʰʠʚ ʝʝ, 

ʤʳ ʧʦʣʫʯʠʣʠ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʟʨʝʪʴ ʚʩʝ ʤʝʪʨʠʯʝʩʢʠʝ ʧʣʦʩʢʦʩʪʠè 
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. 

ʅʦ ʥʝ ʪʦʣʴʢʦ ʚ ʩʢʘʟʘʥʥʦʤ ʜʦʩʪʠʞʝʥʠʝ ʘʚʪʦʨʘ. ʉʦʯʠʥʝʥʠʝ ɹʘʭʤʘʥʘ ð ʵʪʦ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʦʝ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʝʚʢʣʠʜʦʚʦʡ ʠ ʜʨʫʛʠʭ ʛʝʦʤʝʪʨʠʡ, ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ, ʦʙʱʝʠʟʚʝʩʪʥʦʡ ʩʭʝʤʳ ɼ. ɻʠʣʴʙʝʨʪʘ
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 ʠ ʚʝʢʪʦʨʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ɻ. ɺʝʡʣʷ 
202

.  

  ɺ ʠʪʦʛʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʚʫʭ ʩʪʦʨʦʥ ʣʶʙʳʭ ʪʝʦʨʠʡ ʩʠʤʤʝʪʨʠʠ ð ʛʨʫʧʧʦʚʦʡ ʠ 

ʧʦʣʠʤʦʨʬʠʯʝʩʢʦʡ ʤʳ ʫʚʠʜʝʣʠ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʠ ʚ ʙʦʣʝʝ ʦʙʱʠʭ, ʯʝʤ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʤʤʝʪʨʠʷʭ. ʅʘʤ ʦʩʪʘʝʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠʡ ʪʨʝʪʴʶ ʦʪʤʝʯʝʥʥʫʶ ʚʳʰʝ ʩʪʦʨʦʥʫ 

ʩʠʤʤʝʪʨʠʠ ð ʠʟʦʤʦʨʬʠʟʤ.  

  ʆʜʥʘʢʦ ʟʜʝʩʴ ʧʨʦʷʚʣʝʥʠʷ ʠʟʦʤʦʨʬʠʟʤʘ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʤʳ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʙʫʜʝʤ: ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʠ ʯʘʩʪʦ ʦʙʩʫʞʜʘʶʪʩʷ ʚ 

ʛʝʦʤʝʪʨʠʠ ʚ ʩʚʷʟʠ ʩ ʠʜʝʷʤʠ ʘʙʩʪʨʘʢʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʦʩʪʨʘʥʩʪʚʘ-ʧʨʝʜʩʪʘʚʣʝʥʠʡ, 

ʧʨʠʥʮʠʧʘ ʜʚʦʡʩʪʚʝʥʥʦʩʪʠ ʠ ʪ. ʜ. ɺ ʠʪʦʛʝ ʤʳ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʩʠʤʤʝʪʨʠʶ ʧʨʝʜʩʪʘʚʣʷʝʤ 

ʢʘʢ ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʦʝ ʫʯʝʥʠʝ ʦ ʤʥʦʛʦʦʙʨʘʟʠʠ ʝʜʠʥʦʛʦ ð ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ 

ð ʠ ʝʜʠʥʩʪʚʝ ʵʪʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ, ʚʳʷʚʣʷʝʤ ʠʟʦʤʦʨʬʠʯʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʟʦʤʦʨʬʠʟʤʘ. ʄʳ ʟʥʘʝʤ ʠʩʭʦʜʷ ʠʟ ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʩʠʩʪʝʤ, ʯʪʦ ʚʩʝ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʥʝ ʩʣʫʯʘʡʥʦʩʪʴ, ʥʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʯʝʨʪʳ: ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʯʠʩʪʦ ʩʠʩʪʝʤʥʫʶ ʧʨʠʨʦʜʫ ʠ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʇʦʵʪʦʤʫ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʣʠ ʠ ʠʟʦʤʦʨʬʠʟʤʘ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ 

ʧʨʦʷʚʣʷʝʪ ʪʝ ʞʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʯʪʦ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʩʠʩʪʝʤʥʳʝ 

ʦʙʲʝʢʪʳ ð ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʷʟʳʢʠ, ʨʘʜʳ ʨʘʩʯʣʝʥʝʥʠʷ 

ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ, ʤʫʟʳʢʘʣʴʥʳʝ ʨʷʜʳ ʠ ʪ. ʜ.  

  ʅʘ ʵʪʦʤ ʤ  rʟʘʢʘʥʯʠʚʘʝʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʧʝʨʝʭʦʜʠʤ ʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤ ʬʠʟʠʯʝʩʢʠʤ ʩʠʤʤʝʪʨʠʷʤ, ʪʘʢʞʝ ʠʤʝʶʱʠʤ 

ʚʝʩʴʤʘ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ.  
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 ʅ. Weyl. Raum, Zeit, Materie. Berlin, 1923. ʕʪʦ ʢʣʘʩʩʠʯʝʩʢʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʩʨʘʟʫ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, 

ʬʠʣʦʩʦʬʠʠ. ʇʝʨʚʳʤ ʠʟʜʘʥʠʝʤ ʦʥʦ ʚʳʰʣʦ ʚ ɹʝʨʣʠʥʝ ʚ 1918 ʛ. ɺ 1925 ʛ. ʦʥʦ ʙʳʣʦ ʫʜʦʩʪʦʝʥʦ ʂʘʟʘʥʩʢʠʤ 

ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʝʤʠʠ ʠʤʝʥʠ ʃʦʙʘʯʝʚʩʢʦʛʦ. 
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Ä ɿ. ɺɿɸʀʄʆʉɺʗɿʔ ʉʀʄʄɽʊʈʀʗ ð ʉʆʍʈɸʅɽʅʀɽ.  

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ - ɺʈɽʄɽʅʅʓɽ ʀ ɼʀʅɸʄʀʏɽʉʂʀɽ  

ʌʀɿʀʏɽʉʂʀɽ ʉʀʄʄɽʊʈʀʀ 

 

ʄʳ ʥʘʯʠʥʘʝʤ ʵʪʦʪ ʧʘʨʘʛʨʘʬ ʩʣʝʜʫʶʱʠʤʠ ʩʣʦʚʘʤʠ ʋʠʣʴʷʤʘ ʈʦʫʘʥʘ ɻʘʤʠʣʴʪʦʥʘ, ʭʦʨʦʰʦ 

ʧʝʨʝʜʘʶʱʠʤʠ ʯʫʚʩʪʚʘ ʠ ʩʪʨʝʤʣʝʥʠʷ ʬʠʟʠʢʦʚ: çʎʝʣʴ ʬʠʟʠʢʠ ʢʘʢ ʥʘʫʢʠ ð ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 

ʠ ʦʙʲʷʩʥʷʪʴ ʚʠʜʠʤʳʝ ʷʚʣʝʥʠʷ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠ ʦʙʦʙʱʘʪʴ ʬʘʢʪʳ, ʦʪʢʨʳʚʘʪʴ ʩʢʨʳʪʦʝ 

ʝʜʠʥʩʪʚʦ ʠ ʧʦʩʪʦʷʥʩʪʚʦ ʧʨʠʨʦʜʳ ʩʨʝʜʠ ʚʠʜʠʤʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ, 

ʧʦʩʪʨʦʠʪʴ ʭʦʪʷ ʙʳ ʦʪʯʘʩʪʠ ʠʩʪʦʨʠʶ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʫʶ ʢ ʧʦʥʠʤʘʥʠʶ 

ʯʝʣʦʚʝʢʘ, ʜʘʪʴ ʦʪʯʝʪ ʦ ʧʨʦʰʣʳʭ ʷʚʣʝʥʠʷʭ ʠ ʧʨʝʜʚʠʜʝʪʴ ʙʫʜʫʱʠʝ ʷʚʣʝʥʠʷ, ʠʟʫʯʘʪʴ ʷʟʳʢ ʠ 

ʠʩʪʦʣʢʦʚʳʚʘʪʴ ʧʨʦʨʦʯʝʩʪʚʘ ɺʩʝʣʝʥʥʦʡè 
203

.
 
 

  ʉʢʘʟʘʥʥʦʝ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʧʝʨʝʜʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʘʪʝʤʘʪʠʢʘʤʠ ʠ ʬʠʟʠʢʘʤʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ çʩʠʤʤʝʪʨʠʷ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷè. ɺ ʥʘʠʙʦʣʝʝ ʦʙʱʝʤ ʚʠʜʝ 

ʩʫʱʥʦʩʪʴ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩʚʦʜʠʪʩʷ ʢ ʚʳʚʦʜʫ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʚ ʚʠʜʝ ʩʣʝʜʩʪʚʠʡ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʚʳʨʘʞʝʥʠʡ (ʫʨʘʚʥʝʥʠʡ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʤʤʝʪʨʠʠ 
204

.  

  ɺ ʩʣʫʯʘʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʵʪʘ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʝʩʷʪʴ 

ʧʝʨʚʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʥʪʝʛʨʘʣʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʚʳʨʘʞʘʶʱʠʭ ʯʝʪʳʨʝ, ʘ ʩ ʫʯʝʪʦʤ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ ʭ, ʫ, ʭ, ʜʝʩʷʪʴ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ, 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʷʤʠ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʜʝʡʩʪʚʠʷ J ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʛʨʫʧʧ ʃʠ  

ʛʘʣʠʣʝʡ-ʥʴʶʪʦʥʦʚʩʢʦʡ ʩʠʤʤʝʪʨʠʠ G. ʇʦʩʣʝʜʥʷʷ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʤʫ ʤʥʦʛʦʦʙʨʘʟʠʶ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: ʘ) ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠ ʠʟʦʪʨʦʧʥʦʩʪʴʶ 

ð çʝʚʢʣʠʜʦʚʦʩʪʴʶè  ð ʧʨʦʩʪʨʘʥʩʪʚʘ, ʙ) ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʚʨʝʤʝʥʠ, ʚ) ʛʘʣʠʣʝʝʚʳʤ 

ʧʨʠʥʮʠʧʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʇʨʠʯʝʤ ʜʝʩʷʪʠ ʢʣʘʩʩʠʯʝʩʢʠʤ ʠʥʪʝʛʨʘʣʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʡ ʩ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ð 

ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʡ 

ʩ ʚʨʘʱʘʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ð ʠʟʦʪʨʦʧʥʦʩʪʴʶ ð ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʛʘʣʠʣʝʝʚʩʢʦʡ ʩʠʤʤʝʪʨʠʝʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ 

ʵʥʝʨʛʠʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ð ʦʜʥʦʨʦʜʥʦʩʪʴʶ ð ʚʨʝʤʝʥʠ.  

  ɺ ʩʣʫʯʘʝ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʩʣʴʥʦʩʪʠ ʫʢʘʟʘʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʪʘʢʞʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠ ʟʜʝʩʴ ʜʝʩʷʪʴ ʧʝʨʚʳʭ ʠʥʪʝʛʨʘʣʦʚ ʚʳʨʘʞʘʶʪ ʯʝʪʳʨʝ (ʠʣʠ ʜʝʩʷʪʴ ð 

ʩ ʫʯʝʪʦʤ ʜʝʩʷʪʠ ʛʝʥʝʨʘʪʦʨʦʚ ʈ-ʛʨʫʧʧʳ) ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʷʤʠ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʛʨʫʧʧ ʃʠ ʩʠʤʤʝʪʨʠʠ ʈ (ʇʫʘʥʢʘʨʝ). 

ʇʦʩʣʝʜʥʷʷ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʚʨʝʤʝʥʥʦʤʫ ʤʥʦʛʦʦʙʨʘʟʠʶ, ʢʦʪʦʨʦʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: ʘ) ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʙ) ʠʟʦʪʨʦʧʥʦʩʪʴʶ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ) ʣʦʨʝʥʮ-ʵʡʥʰʪʝʡʥʦʚʳʤ ʧʨʠʥʮʠʧʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʇʨʠʯʝʤ ʩ ʜʝʩʷʪʴʶ 

ʨʝʣʷʪʠʚʠʩʪʩʢʠʤʠ ʠʥʪʝʛʨʘʣʘʤʠ ʩʚʷʟʘʥʳ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ (ʩʣʝʜʩʪʚʠʝ 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ) ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ  

(ʩʣʝʜʩʪʚʠʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ) ʠ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ 

(ʩʣʝʜʩʪʚʠʝ ʣʦʨʝʥʮ-ʵʡʥʰʪʝʡʥʦʚʦʛʦ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ).  

  ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʚʠʜʳ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩʠʤʤʝʪʨʠʷ ð ʩʦʭʨʘʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʪʦ ʤʝʞʜʫ ʥʠʤʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʯʝʨʪʳ ʩʭʦʜʩʪʚʘ, ʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʳʝ 

ʨʘʟʣʠʯʠʷ. ɺʦʪ ʯʪʦ ʧʦ ʧʦʚʦʜʫ ʧʦʩʣʝʜʥʝʛʦ ʚ ʫʞʝ ʫʧʦʤʷʥʫʪʦʡ ʤʦʥʦʛʨʘʬʠʠ ʧʠʰʝʪ ɺ. ʇ. 

ɺʠʟʛʠʥ: çʉʧʝʮʠʘʣʴʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘ ʠ ʫʛʣʫʙʠʣʘ 

ʧʦʥʠʤʘʥʠʝ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʚ ʬʠʟʠʢʝ. ʅʝ ʚʭʦʜʷ ʚ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʤʳ ʣʠʰʴ ʧʝʨʝʯʠʩʣʠʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʫʩʪʘʥʦʚʣʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʚʩʷʢʦʡ ʈ-ʠʥʚʘʨʠʘʥʪʥʦʡ ʪʝʦʨʠʠ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʝʥʟʦʨʥʦʡ ʧʨʠʨʦʜʳ 
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 ɼʘʣʴʥʝʡʰʝʝ ʠʟʣʦʞʝʥʠʝ ʥʘʤʠ ʦʩʥʦʚʘʥʦ ʥʘ ʢʘʧʠʪʘʣʴʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ɺ. ʇ. ɺʥʟʛʠʥʘ çʈʘʟʚʠʪʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 

ʧʨʠʥʮʠʧʦʚ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʩ ʟʘʢʦʥʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝè. ʄ., 1972. 
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ʩʦʭʨʘʥʷʶʱʠʭʩʷ ʚʝʣʠʯʠʥ; ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʠʷʥʠʝ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʠʤʧʫʣʴʩʘ ʚ 

ʦʜʠʥ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʪʝʥʟʦʨʘ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ, ʘ ʪʘʢʞʝ ʩʣʠʷʥʠʝ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ 

ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʠ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ ʚ ʦʜʠʥ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʪʝʥʟʦʨʘ ʤʦʤʝʥʪʘ 

ʠʤʧʫʣʴʩʘ; ʦʪʢʨʳʪʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ɽ = ʪʩ
2
 ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ ʠ ʪ. ʜ.è 
205
. ʇʨʠ ʵʪʦʤ 

ʟʘʤʝʯʘʪʝʣʴʥʦ ʪʘʢʞʝ, ʯʪʦ ʚʟʘʠʤʦʩʚʷʟʴ ʈ-ʩʠʤʤʝʪʨʠʷ ð ʩʦʭʨʘʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʟʥʘʯʘʝʪ 

ʪʘʢʞʝ ʚʟʘʠʤʦʩʚʷʟʴ G-ʩʠʤʤʝʪʨʠʷ ð ʩʦʭʨʘʥʝʥʠʝ: ʧʦʩʣʝʜʥʷʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʚʝʩʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʠ ʩ ŸÐ ʚʦ ʚʩʝʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʝʣʷʪʠʚʠʩʪʩʢʦʤ ʩʣʫʯʘʝ.  

  ʆʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʌ. ʂʣʝʡʥʫ, ɼ. ɻʠʣʴʙʝʨʪʫ, ɻ. ɺʝʡʣʶ, 

ʪʘʢʞʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʪʝʦʨʠʷ ʠʥʚʘʨʠʘʥʪʦʚ ʙʝʩʢʦʥʝʯʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʛʨʫʧʧʳ 

ɽ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʯʝʪʳʨʝʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ɿʜʝʩʴ, ʩʪʘʣʦ 

ʙʳʪʴ, ʨʝʯʴ ʪʘʢʞʝ ʠʜʝʪ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ɽ-ʩʠʤʤʝʪʨʠʷ ð ʩʦʭʨʘʥʝʥʠʝ, ʢʘʢ ʵʪʦ ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʣ 

ʚ 1915 ʛ. ʜ. ɻʠʣʴʙʝʨʪ. ʆʜʥʘʢʦ ʩʘʤʘ ʧʨʠʨʦʜʘ ʚʟʘʠʤʦʩʚʷʟʠ ɽ-ʩʠʤʤʝʪʨʠʷ ð ʩʦʭʨʘʥʝʥʠʝ 

ʙʝʩʢʦʥʝʯʥʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʪʝʦʨʠʷʭ. ɺʦʪ ʯʪʦ ʤʳ ʯʠʪʘʝʤ ʦ ʥʝʡ ʚ 

ʤʦʥʦʛʨʘʬʠʠ ɺ. ʇ. ɺʠʟʛʠʥʘ: ç... 1) ʪʘʢ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʆʊʆ ʚ ʦʙʱʝʤ ʥʝ ʦʙʣʘʜʘʝʪ 

ʢʘʢʠʤʠ-ʣʠʙʦ ʩʠʤʤʝʪʨʠʷʤʠ ʚ ʩʤʳʩʣʝ ʢʦʥʝʯʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʛʨʫʧʧ ʃʠ, ʪʦ ʧʦʥʷʪʠʷ 

ʵʥʝʨʛʠʠ ʠ ʪ. ʜ. ʚ ʵʪʦʡ ʪʝʦʨʠʠ, ʩʚʷʟʘʥʥʳʝ ʚ ʪʝʦʨʠʷʭ ʪʠʧʘ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩ 10-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ ʜʚʠʞʝʥʠʷ ʧʣʦʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʪ. ʝ. ʈ-ʛʨʫʧʧʦʡ, ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦʛʦ ʘʥʘʣʦʛʘ; 2) ɽ-

ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʫʨʘʚʥʝʥʠʡ ʛʨʘʚʠʪʘʮʠʠ, ʪʦʯʥʝʝ ð ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ, 

ʜʘʝʪ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʘʤ ʅʝʪʝʨ, ʯʝʪʳʨʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʪʦʞʜʝʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʪʝʤ 

ʠʣʠ ʠʥʳʤ ʦʙʨʘʟʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʯʝʪʳʨʝ ʪʦʞʜʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʶʱʠʭʩʷ ʟʘʢʦʥʘ 

ʩʦʭʨʘʥʝʥʠʷ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʝ, ʧʨʠʯʝʤ ʧʝʨʝʭʦʜ ʢ ʜʠʚʝʨʛʝʥʪʥʦʡ ʬʦʨʤʝ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʬʦʨʤʫʣʠʨʦʚʢʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ, ʥʝʠʟʙʝʞʥʦ ʩʚʷʟʘʥ ʩ 

ʚʚʝʜʝʥʠʝʤ ʥʝʪʝʥʟʦʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ; 3) 

ʧʨʦʠʟʚʦʣʴʥʳʝ ʚʝʢʪʦʨʥʳʝ ʧʦʣʷ, ʧʦʨʦʞʜʘʶʱʠʝ ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʦʜʛʨʫʧʧʳ ɽ-ʛʨʫʧʧʳ, 

ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʘʤ ʅʝʪʝʨ, ʜʘʶʪ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʚʳʧʦʣʥʝʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ʃʘʛʨʘʥʞʠðʕʡʣʝʨʘ (çʥʝʩʦʙʩʪʚʝʥʥʳʝè ʠʣʠ çʩʠʣʴʥʳʝè ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ). ɺ ʩʠʣʫ ɽ-

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʪʩʷ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ çʩʠʣʴʥʳʭè ʟʘʢʦʥʦʚ 

ʩʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʝʨʝʭʦʜʷʪ ʚ çʩʦʙʩʪʚʝʥʥʳʝè ʠʣʠ çʩʣʘʙʳʝè, ʝʩʣʠ ʧʨʠ ʵʪʦʤ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ; 4) ʚ ʩʣʫʯʘʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʧʣʦʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, çʩʠʣʴʥʳʝè ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʠʪʴ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʦʭʨʘʥʷʶʱʠʝʩʷ ʚʝʣʠʯʠʥʳ; 5) ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʛʨʫʧʧ ʜʚʠʞʝʥʠʷ ʠʣʠ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʪʩʯʝʪʘ ʫʜʘʝʪʩʷ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʧʦʣʥʦʮʝʥʥʳʝ ʘʥʘʣʦʛʠ ʦʙʳʯʥʳʤ ʟʘʢʦʥʘʤ ʩʦʭʨʘʥʝʥʠʷ (ʥʘ ʦʩʥʦʚʝ ʧʝʨʚʦʡ ʪʝʦʨʝʤʳ ʅʝʪʝʨ).  

  ʊʨʝʪʴʝ ʠ ʧʷʪʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʴ ʪʘʢʞʝ ʪʘʢʠʤ ʟʘʤʝʯʘʥʠʝʤ; 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʥʝʯʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ Gɟ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ɟ 

çʩʣʘʙʳʭè ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʜʦ ʩʠʣʴʥʳʭ ʚ ʩʣʫʯʘʝ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ɽ-ʛʨʫʧʧʳ, ʩʦʜʝʨʞʘʱʝʡ Gɟ  ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʛʨʫʧʧʳ. 

çʉʣʘʙʳʝè ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ Gɟ ʥʝʣʴʟʷ ʨʘʩʰʠʨʠʪʴ ʜʦ ɽ-

ʛʨʫʧʧʳ, ʥʝ ʚʚʦʜʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʥʝʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʣʷ çʫʪʚʝʨʞʜʝʥʠʝ ɻʠʣʴʙʝʨʪʘè 
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ɿʘʤʝʪʠʤ, ʯʪʦ ʷʚʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʧʨʠʥʮʠʧʘ ʚʟʘʠʤʦʩʚʷʟʠ ʩʠʤʤʝʪʨʠʷ ð ʩʦʭʨʘʥʝʥʠʝ ʢʘʢ 

ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʣʶʙʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʨʠʥʘʜʣʝʞʠʪ 

ʌʝʣʠʢʩʫ ʂʣʝʡʥʫ (1915ð1916). ʉʦʛʣʘʩʥʦ ɺ. ʇ. ɺʠʟʛʠʥʫ, ʵʪʘ ʬʦʨʤʫʣʠʨʦʚʢʘ ʷʚʠʣʘʩʴ ʠʪʦʛʦʤ 

ʜʣʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʭʘʥʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʥ 

ʘʥʘʣʠʟʠʨʫʝʪ, ʥʘʧʨʠʤʝʨ, ʥʝʷʚʥʳʝ ʣʘʛʨʘʥʞ-ʛʘʤʠʣʴʪʦʥʦʚʩʢʠʡ, ʢʘʥʦʥʠʯʝʩʢʠʡ (ʉ. ʃʠ, 1842ð

1899) ʠ ʛʶʡʛʝʥʩ-ʰʶʪʮʝʚʩʢʠʡ ʚʘʨʠʘʥʪʳ ʬʦʨʤʫʣʠʨʦʚʦʢ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ 
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 ɺ. ʇ. ɺʠʟʛʠʥ. ʈʘʟʚʠʪʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʥʮʠʧʦʚ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʩ ʟʘʢʦʥʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʬʠʟʠʢʝ, ʩʪʨ. 109. 
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 ɺ. ʇ. ɺʠʟʛʠʥ. ʈʘʟʚʠʪʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʥʮʠʧʦʚ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʩ ʟʘʢʦʥʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʬʠʟʠʢʝ, ʩʪʨ. 174ð175. 
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ʧʦʢʘʟʘʣ, ʯʪʦ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩ ʵʪʠʤ ʧʨʠʥʮʠʧʦʤ ʠʤʝʣʠ ʜʝʣʦ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʝ ʬʠʣʦʩʦʬʳ, ʘ 

ʪʘʢʞʝ ʀ. ʅʴʶʪʦʥ, ɻ. ʃʝʡʙʥʠʮ, ɸ. ʕʡʥʰʪʝʡʥ, ɻ. ɻʝʨʛʣʦʪʮ, ɸ. ʇʫʘʥʢʘʨʝ, ɻ. ʄʠʥʢʦʚʩʢʠʡ, ɼ. 

ɻʠʣʴʙʝʨʪ, ɻ. ɸ. ʃʦʨʝʥʮ, ɻ. ɺʝʡʣʴ ʠ ʜʨ.  

  ʗʚʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʠʤʝʥʥʦ ʌ. ʂʣʝʡʥʦʤ ʥʝ 

ʩʣʫʯʘʡʥʦ: ʠʤʝʥʥʦ ʦʥ, ʢʘʢ ʥʠʢʪʦ ʜʨʫʛʦʡ, ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʚʦʩʧʨʠʷʪʠʶ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩʠʤʤʝʪʨʠʷ ð ʩʦʭʨʘʥʝʥʠʝ. ʇʦʩʣʝʜʥʷʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʦʯʝʚʠʜʥʳʡ ʘʥʘʣʦʛ 

ʨʘʟʚʠʪʦʛʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʤʝʪʨʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ (ʥʘʧʦʤʥʠʤ 

ʵʪʦ ʝʱʝ ʨʘʟ) ʣʶʙʘʷ ʛʝʦʤʝʪʨʠʷ ʣʠʰʴ ʪʝʦʨʠʷ ʠʥʚʘʨʠʘʥʪʦʚ ʦʩʦʙʦʡ ʛʨʫʧʧʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʀʤʝʥʥʦ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʝʤʫ, ɻ. ʄʠʥʢʦʚʩʢʦʤʫ, ɼ. ɻʠʣʴʙʝʨʪʫ, ʕ. ʅʝʪʝʨ, ɸ. ʕʡʥʰʪʝʡʥʫ 

ʨʘʟʚʠʪʴ ʵʨʣʘʥʛʝʥʩʢʠʡ ʧʦʜʭʦʜ ʢ ʬʠʟʠʢʝ. ʆʙʥʘʨʫʞʝʥʠʝ ʛʣʫʙʦʢʦʛʦ ð ʩʠʤʤʝʪʨʠʡʥʦʛʦ ð 

ʝʜʠʥʩʪʚʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʛʝʦʤʝʪʨʠʷʤʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʩʪʘʨʦʡ (ʢʣʘʩʩʠʯʝʩʢʦʡ) ʠ 

ʥʦʚʦʡ (ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ) ʤʝʭʘʥʠʢʘʤʠ ð ʩ ʜʨʫʛʦʡ, ʧʦʟʚʦʣʠʣʦ ʝʤʫ ʥʘʧʠʩʘʪʴ: çʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʪʘʨʘʷ ʠ ʥʦʚʘʷ ʤʝʭʘʥʠʢʘ ʦʜʠʥʘʢʦʚʦ ʚʚʝʜʝʥʳ ʚ ʩʭʝʤʫ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʤʝʨʦʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʧʝʨʝʤʝʥʥʳʭ ʭ, ʫ,z , t (ʠʥʘʯʝ ʛʦʚʦʨʷ, ʚ ʨʘʤʢʠ çʵʨʣʘʥʛʝʥʩʢʦʡ 

ʢʦʥʮʝʧʮʠʠè. ð ʖ. ʋ.)è. ç...ʂʣʘʩʩʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ, ʢʘʢ ʠ ʥʦʚʘʷ ʤʝʭʘʥʠʢʘ, ʷʚʣʷʝʪʩʷ 

ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʢʦʪʦʨʦʡ ʛʨʫʧʧʝ ʩ ʜʝʩʷʪʴʶ ʧʘʨʘʤʝʪʨʘʤʠè 
207

  

ɺʳʩʰʝʝ ʚʳʨʘʞʝʥʠʝ ʧʨʠʥʮʠʧ ʚʟʘʠʤʦʩʚʷʟʠ ʩʠʤʤʝʪʨʠʷ ð ʩʦʭʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʚ ʚʠʜʝ 

ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʪʝʦʨʝʤ ʅʝʪʝʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʝʶ ʚ 1918 ʛ.
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:  

çI. ɽʩʣʠ ʠʥʪʝʛʨʘʣ J ʠʥʚʘʨʠʘʥʪʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʢʦʪʦʨʦʡ ʛʨʫʧʧʝ Gɟ, ʪʦ ɟ ʣʠʥʝʡʥʦ 

ʥʝʟʘʚʠʩʠʤʳʭ ʣʘʛʨʘʥʞʝʚʳʭ ʚʳʨʘʞʝʥʠʡ ʦʙʨʘʱʘʶʪʩʷ ʚ ʜʠʚʝʨʛʝʥʮʠʠ ʠ, ʦʙʨʘʪʥʦ, ʠʟ 

ʧʦʩʣʝʜʥʝʛʦ ʫʩʣʦʚʠʷ ʚʳʪʝʢʘʝʪ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ J ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʢʦʪʦʨʦʡ ʛʨʫʧʧʝ Gɟ . 

ʊʝʦʨʝʤʘ ʩʦʭʨʘʥʷʝʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠ ʚ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʙʝʩʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ 

ʧʘʨʘʤʝʪʨʦʚ.  II. ɽʩʣʠ ʠʥʪʝʛʨʘʣ J ʠʥʚʘʨʠʘʥʪʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ Gɟ , ʚ ʢʦʪʦʨʦʡ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʝ ʜʦ ů-ʛʦ ʧʦʨʷʜʢʘ, ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ɟ ʪʦʞʜʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʣʘʛʨʘʥʞʝʚʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʤʠ ʜʦ ů-ʛʦ ʧʦʨʷʜʢʘ; ʟʜʝʩʴ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦ ʦʙʨʘʱʝʥʠʝ.  

  ɼʣʷ ʩʤʝʰʘʥʥʳʭ ʛʨʫʧʧ ʩʦʭʨʘʥʷʶʪ ʩʠʣʫ ʦʙʝ ʪʝʦʨʝʤʳ: ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʶʪʩʷ ʢʘʢ 

ʟʘʚʠʩʠʤʳʝ, ʪʘʢ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʠʚʝʨʛʝʥʮʠʠ 
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.  

 ʀʥʪʝʛʨʘʣ J , ʠʤʝʶʱʠʡ ʨʘʟʤʝʨʥʦʩʪʴ ʜʝʡʩʪʚʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤ, ʝʩʣʠ 

ʠʤʝʝʪ ʤʝʩʪʦ ʩʦʦʪʥʦʰʝʥʠʝ  

J =   

ɿʜʝʩʴ Gɟ  ð ɟ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʃʠ; G Ðɟ ð ʙʝʩʢʦʥʝʯʥʘʷ ʥʝʧʨʝʨʳʚʥʘʷ ʛʨʫʧʧʘ, 

ʟʘʚʠʩʷʱʘʷ ʦʪ ɟ ʧʨʦʠʟʚʦʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʜʦ ů-ʛʦ ʧʦʨʷʜʢʘ. ʇʦʜ 

ʣʘʛʨʘʥʞʝʚʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʧʦʥʠʤʘʶʪʩʷ ʣʝʚʳʝ ʯʘʩʪʠ ʣʘʛʨʘʥʞ-ʵʡʣʝʨʦʚʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ J = 0. ɽʩʣʠ ʚ ʩʠʣʫ ʚʘʨʠʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʣʘʛʨʘʥʞʝʚʳ ʚʳʨʘʞʝʥʠʷ 

ʧʨʠʨʘʚʥʷʪʴ ʥʫʣʶ, ʪʦ ɟ ʩʦʦʪʥʦʰʝʥʠʡ, ʦ ʢʦʪʦʨʳʭ ʠʜʝʪ ʨʝʯʴ ʚ ʧʝʨʚʦʡ ʪʝʦʨʝʤʝ, 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ɟ ʣʦʢʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ. ʇʦʩʣʝʜʥʠʝ ʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ ʚʠʜʝ. ʉʦʦʪʥʦʰʝʥʠʷ, ʦ ʢʦʪʦʨʳʭ ʛʦʚʦʨʠʪʩʷ ʚʦ ʚʪʦʨʦʡ ʪʝʦʨʝʤʝ, 

ʷʚʣʷʶʪʩʷ ʪʦʞʜʝʩʪʚʘʤʠ ʠ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʬʦʨʤʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦ ʟʘʢʦʥʘʭ ʩʦʭʨʘʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʩʢʦʥʝʯʥʳʤʠ ʥʝʧʨʝʨʳʚʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʪʠʧʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʙʱʝʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ɽ-ʛʨʫʧʧʳ, ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʣʠʰʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ.  
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 ʎʠʪ. ʧʦ: ɺ. ʇ. ɺʠʟʛʘʘ, ʈʘʟʚʠʪʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʥʮʠʧʦʚ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʩ ʟʘʢʦʥʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝ, ʩʪʨ. 108. 
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 ʕ. ʅʝʪʝʨ. ʀʥʚʘʨʠʘʥʪʥʳʝ ʚʘʨʠʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ. ð çɺʘʨʠʘʮʠʦʠʥʳʝ ʧʨʠʥʮʠʧʳ ʤʝʭʘʥʠʢʠè. ʄ., 1959. 
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 ɺ. ʇ. ɺʠʟʛʠʥ. ʈʘʟʚʠʪʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʥʮʠʧʦʚ ʥʠʚʘʨʠʘʥʪʥʦʩʪʠ ʩ ʟʘʢʦʥʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʬʠʟʠʢʝ, ʩʪʨ. 12ð 13. 
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ɼʘʣʝʝ, ʚ ʫʨʘʚʥʝʥʠʠ ʭ ʦʙʦʟʥʘʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʢʦʦʨʜʠʥʘʪ) ʭ1, 

ʭ2, ..., ʭn , ʘ ʠ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ1(ʭ), . . , ʠɛ(ʭ), ʦʙʦʟʥʘʯʘʝʤʳʭ ʜʣʷ 

ʢʨʘʪʢʦʩʪʠ ʠ(ʭ). ʇʝʨʝʤʝʥʥʳʝ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʛʨʫʧʧʳ, 

ʦʙʦʟʥʘʯʝʥʳ ʪʘʢ: ʫ ð ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, v(ʫ) ð ʜʣʷ ʟʘʚʠʩʠʤʳʭ, Y ð 

ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʣʘʩʪʠ X, ʷʚʣʷʶʱʝʡʩʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʧʝʨʝʤʝʥʥʳʭ 

ʭ.  

  ʆ ʪʝʦʨʝʤʘʭ ʅʝʪʝʨ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʘʷ ʣʠʪʝʨʘʪʫʨʘ. ʄʳ ʦʪʤʝʪʠʤ ʟʜʝʩʴ ð ʩʣʦʚʘʤʠ 

ɺ. ʇ. ɺʠʟʛʠʥʘ, ʛʣʫʙʦʢʦ ʠʩʩʣʝʜʦʚʘʚʰʝʛʦ ʠʭ ʧʨʠʨʦʜʫ, ð ʣʠʰʴ ʩʣʝʜʫʶʱʝʝ. çʇʨʷʤʘʷ 

ʪʝʦʨʝʤʘ ʅʝʪʝʨ (ʧʝʨʚʘʷ)... ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʩʦʭʨʘʥʷʶʱʠʭʩʷ ʚʝʣʠʯʠʥ, ʢʦʣʴ ʩʢʦʨʦ ʠʟʚʝʩʪʝʥ ʣʘʛʨʘʥʞʠʘʥ, ʠʣʠ ʜʝʡʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʠ ʛʨʫʧʧʳ ʝʝ ʩʠʤʤʝʪʨʠʠ... (ʧʦʜʯʝʨʢʥʫʪʦ ʥʘʤʠ. ð ʖ. ʋ.).  

  ...ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠ ʵʚʨʠʩʪʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʥʝʪʝʨʦʚʩʢʠʭ ʪʝʦʨʝʤ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʦʷʢʦ. ɽʩʣʠ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʥʦʚʘʷ ʩʠʤʤʝʪʨʠʷ ʩʠʩʪʝʤʳ, ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʠ ʩʪʝʧʝʥʴ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʢʦʪʦʨʦʡ ʥʝ ʚʧʦʣʥʝ ʝʱʝ ʦʧʨʝʜʝʣʝʥʳ, ʪʦ ʪʝʦʨʝʤʳ ʅʝʪʝʨ ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʩʠʤʤʝʪʨʠʷʤ ʥʦʚʳʝ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ. ʇʦʩʣʝʜʥʠʝ ʥʝ ʪʦʣʴʢʦ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʷʚʣʝʥʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʡʜʝʥʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʥʦ ʠ ʙʳʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʚʝʨʝʥʳ.  

  ʆʜʥʘʢʦ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʝ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʦʤ 

ʫʩʠʣʝʥʠʠ ʦʙʨʘʪʥʳʭ ʪʝʦʨʝʤ ʅʝʪʝʨ. ʉʫʪʴ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʦ 

ʥʘʡʜʝʥʥʳʤ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʟʘʢʦʥʘʤ ʩʦʭʨʘʥʝʥʠʷ ʧʳʪʘʶʪʩʷ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʪʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʘʤ ʅʝʪʝʨ ʤʦʛʫʪ ʧʦʨʦʜʠʪʴ 

ʥʘʡʜʝʥʥʳʝ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ. ʅʘʡʜʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʠʤʤʝʪʨʠʡ ʧʦʟʚʦʣʷʝʪ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʣʫʯʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʩʪʝʤʝ ʠ ʦʙ ʠʩʪʠʥʥʦʤ 

ʩʤʳʩʣʝ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷʭè 
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ɺʳʰʝ ʤʳ ʦʪʥʶʜʴ ʥʝ ʠʩʯʝʨʧʘʣʠ ʚʩʝʭ ʩʪʦʨʦʥ ʚʟʘʠʤʦʩʚʷʟʠ ʩʠʤʤʝʪʨʠʷ ð ʩʦʭʨʘʥʝʥʠʝ. ʉ ʥʝʶ 

ʩʚʷʟʘʥʳ ʪʘʢʠʝ ʚʘʞʥʝʡʰʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʧʦʠʩʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʩʦʜʝʨʞʘʱʝʡ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʜʛʨʫʧʧ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʩʠʤʤʝʪʨʠʠ, ʚʦʧʨʦʩʳ 

ʩʠʩʪʝʤʘʪʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʨʘʟʨʘʙʦʪʢʠ ʬʦʨʤʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ 

ʧʦʣʷ ʠ ʪ. ʜ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʪʤʝʯʝʥʥʳʭ ʟʜʝʩʴ ʧʨʦʙʣʝʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʷʜʝ 

ʠʟʚʝʩʪʥʳʭ ʨʘʙʦʪ 
211
. ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ, ʨʘʟʫʤʝʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʦʛʦ, ʧʝʨʝʯʥʷ ʚʠʜʥʦ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʠʤʤʝʪʨʠʷ, ʦʩʦʙʝʥʥʦ ʜʠʥʘʤʠʯʝʩʢʘʷ, ʧʦʜʨʦʙʥʦ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʢʘʢ ʬʠʟʠʢʠ, ʪʘʢ ʠ ʬʠʣʦʩʦʬʠʠ. ʇʦʵʪʦʤʫ ʤʳ ʙʫʜʝʤ ʢʨʘʪʢʠ.  

  ɺʘʞʥʝʡʰʝʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʘ ɻʶʨʰʠðʇʘʫʣʠ. ʆʥʘ 

ʦʧʠʩʳʚʘʝʪ ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʟʦʩʧʠʥʘ, ʧʦʥʷʪʠʝ ʦ ʢʦʪʦʨʦʤ ʙʳʣʦ ʚʚʝʜʝʥʦ ʝʱʝ ʚ 

1932 ʛ. ɺ. ɻʝʡʟʝʥʙʝʨʛʦʤ. ɺʨʘʱʝʥʠʷ ʦʢʦʣʦ ʪʨʝʪʴʝʡ ʦʩʠ ʠʟʦʩʧʠʥʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʢʘʣʠʙʨʦʚʦʯʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ. ɺ ʠʪʦʛʝ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʣʘʛʨʘʥʞʠʘʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʘʢʦʛʦ ʚʨʘʱʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ Q, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚʳʨʘʞʘʶʱʝʤʫʩʷ ʢʘʢ 

ʩʦʭʨʘʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʨʦʝʢʮʠʠ ʠʟʦʩʧʠʥʘ ʥʘ ʪʨʝʪʴʶ ʦʩʴ (I3). ɺʨʘʱʝʥʠʷ ʥʘ 180Á ʦʢʦʣʦ ʜʚʫʭ 
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 ʕ. ʅʝʪʝʨ. ʀʥʚʘʨʠʘʥʪʥʳʝ ʚʘʨʠʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ. ð çɺʘʨʠʘʮʠʦʥʥʳʝ ʧʨʠʥʮʠʧʳ ʤʝʭʘʥʠʢʠè, ʩʪʨ. 613. 
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 ɹ. ʃ. ɺʘʥ ʜʝʨ ɺʝʨʜʝʥ. ʄʝʪʦʜ ʪʝʦʨʠʠ ʛʨʫʧʧ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ. ɼʅʊɺʋ, 1938; ɻ. ʗ. ʃʶʙʘʨʩʢʠʡ. ʊʝʦʨʠʷ 

ʛʨʫʧʧ ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʬʠʟʠʢʝ. ʄ., 1957; ɽ. ɺʠʛʥʝʨ. ʊʝʦʨʠʷ ʛʨʫʧʧ ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʚʘʥʪʦʚʦ-

ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʘʪʦʤʥʳʭ ʩʧʝʢʪʨʦʚ. ʄ., 1961;  

 ʄ. ʍʘʤʝʨʤʝʰ. ʊʝʦʨʠʷ ʛʨʫʧʧ ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʢ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ. ʄ., 1966; ʄ. ʀ. ʇʝʪʨʘʰʝʥʴ, ɽ. ɼ. 
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ʜʨʫʛʠʭ ʦʩʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʟʦʩʧʠʥʘ ʷʚʣʷʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʟʘʨʷʜʦʚʦʛʦ ʩʦʧʨʷʞʝʥʠʷ. 

ʇʦʩʣʝʜʥʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʟʘʨʷʜʘ.  

  ʅʘʢʦʥʝʮ, ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʣʘʛʨʘʥʞʠʘʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʘʱʝʥʠʡ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟʦʩʧʠʥʘ ʫʯʠʪʳʚʘʝʪ ʩʠʤʤʝʪʨʠʶ ʟʘʨʷʜʦʚʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ 

ʯʝʨʝʟ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʠʟʦʪʦʧʠʯʝʩʢʦʛʦ ʩʧʠʥʘ I. ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʠʡ ʩʧʨʘʚʝʜʣʠʚ ʪʦʣʴʢʦ ʜʣʷ 

ʩʠʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ; ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʦʥ ʥʘʨʫʰʘʝʪʩʷ.  

ʀʟ ʫʨʘʚʥʝʥʠʷ ɻʝʣʣ-ʄʘʥʥʘ ʠ ʅʠʰʠʜʞʠʤʳ, ʩʦʜʝʨʞʘʱʝʛʦ Q, I3, ʩʪʨʘʥʥʦʩʪʴ S  ʠ ʜʨʫʛʠʝ 

ʢʚʘʥʪʦʚʳʝ ʯʠʩʣʘ, ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʣʘʛʨʘʥʞʠʘʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʘʱʝʥʠʡ ʚʦʢʨʫʛ ʪʨʝʪʴʝʡ ʦʩʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʟʦʩʧʠʥʘ ʜʦʣʞʥʘ ʩʦʭʨʘʥʷʪʴʩʷ ʠ 

ʚʝʣʠʯʠʥʘ ʩʪʨʘʥʥʦʩʪʠ S (ʜʣʷ ʩʠʣʴʥʳʭ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ; ʚ ʩʣʘʙʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʦʥʘ ʥt ʩʦʭʨʘʥʷʝʪʩʷ).  

  ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʙʘʨʠʦʥʥʦʛʦ ʟʘʨʷʜʘ ɺ ʩʣʝʜʫʝʪ ʠʟ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʣʘʛʨʘʥʞʠʘʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʘʟʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʠʟʦʩʧʠʥʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʦʪ ʟʘʢʦʥ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ, ʭʦʪʷ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʪʦʣʴʢʦ ʩʠʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʬʝʨʤʠʦʥʦʚ (ʜʣʷ ʩʣʘʙʦ- ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʬʝʨʤʠʦʥʦʚ ɺ = 0). ʀʟʚʝʩʪʥʦ, ʯʪʦ ɺ + S = Y, ʛʜʝ Y ð ʛʠʧʝʨʟʘʨʷʜ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʧʦʩʣʝʜʥʝʤʫ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʛʠʧʝʨʟʘʨʷʜʘ, 

ʥʘʨʫʰʘʝʤʳʡ ʩʣʘʙʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ.  

  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʘʣʠʟʤ, ʨʘʟʚʠʪʳʡ ʚ ʩʚʷʟʠ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠʟʦʩʧʠʥʘ, ʦʧʠʩʳʚʘʝʪ 

ʦʯʝʥʴ ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ ʩʠʤʤʝʪʨʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ.  

  ɼʨʫʛʠʝ ʚʘʞʥʳʝ ʛʨʫʧʧʳ ʦʙʨʘʟʫʶʪ ʜʠʩʢʨʝʪʥʳʝ ʛʨʫʧʧʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡð

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ (ʈ), ʚʨʝʤʝʥʥʳʝ (ʊ), ʟʘʨʷʜʦʚʳʝ (ʉ); ʦʥʠ ʦʧʠʩʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʟʝʨʢʘʣʴʥʫʶ ʩʠʤʤʝʪʨʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʠʤʤʝʪʨʠʶ ʠʥʚʝʨʩʠʠ ʚʨʝʤʝʥʠ ʠ ʟʘʨʷʜʦʚʦʛʦ 

ʩʦʧʨʷʞʝʥʠʷ. ʀʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʚʨʝʤʝʥʥʦʡ ʠ 

ʟʘʨʷʜʦʚʦʡ ʯʝʪʥʦʩʪʠ, ʥʘʨʫʰʘʝʤʳʝ ʪʦʣʴʢʦ ʩʣʘʙʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ.  

  ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʩʠʤʤʝʪʨʠʝʡ ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʧʠʩʳʚʘʝʤʦʛʦ ʩʦʙʩʪʚʝʥʥʦʡ ʛʨʫʧʧʦʡ ʃʦʨʝʥʮʘ. ʕʪʫ ʟʘʚʠʩʠʤʦʩʪʴ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠʟʚʝʩʪʥʘʷ ʉʈʊ-ʪʝʦʨʝʤʘ ʇʘʫʣʠðʃʶʜʝʨʩʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʦʯʝʪʘʥʠʷ ʛʨʫʧʧ ʜʠʩʢʨʝʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʩʪʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʯʝʪʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʝʤʝ, ʝʩʣʠ ʪʝʦʨʠʷ ʠʥʚʘʨʠʘʥʪʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʦʨʝʥʮʘ, ʪʦ ʦʥʘ ʠʥʚʘʨʠʘʥʪʥʘ ʪʘʢʞʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʉ, ʈ, ʊ, ʚʟʷʪʳʭ ʚ ʣʶʙʦʤ ʧʦʨʷʜʢʝ. ʆʜʥʘʢʦ ʵʪʘ ʪʝʦʨʠʷ ʤʦʞʝʪ ʠ 

ʥʝ ʙʳʪʴ ʠʥʚʘʨʠʘʥʪʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ. 

ʇʨʘʚʜʘ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʠʥʚʘʨʠʘʥʪʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʝʱʝ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʦʩʪʘʚʰʠʭʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ.      

 ʄʳ ʫʞ ʧʠʩʘʣʠ ʚʳʰʝ, ʯʪʦ ʩʣʘʙʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʨʫʰʘʶʪ ʥʝ ʪʦʣʴʢʦ ʉ, ʈ, ʥʦ ʠ 

ʉʈ, ʘ ʪʝʤ ʩʘʤʳʤ ʠ ʊ-ʯʝʪʥʦʩʪʠ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ 

ʟʘʩʪʘʚʣʷʝʪ çʘʙʩʦʣʶʪʥʳʝè ʠʟ ʥʠʭ ʦʪʜʝʣʷʪʴ ʦʪ çʦʪʥʦʩʠʪʝʣʴʥʳʭè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

çʘʙʩʦʣʶʪʥʳʤʠè ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ, ʤʦʤʝʥʪʘ 

ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ, ʙʘʨʠʦʥʥʦʛʦ, ʣʝʧʪʦʥʥʦʛʦ ʟʘʨʷʜʦʚ. ʆʩʪʘʣʴʥʳʝ 

ʟʘʢʦʥʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʥʠ ʥʘʨʫʰʘʶʪʩʷ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ.  

  ʅʦʚʳʡ ʵʪʘʧ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʠʤʤʝʪʨʠʠ ʤʠʢʨʦʤʠʨʘ ʥʘʩʪʫʧʠʣ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ, 

ʥʘʯʠʥʘʷ ʩ 1952 ʛ. (ʕ. ʌʝʨʤʠ ʠ ʜʨ.), ʥʝʩʪʘʙʠʣʴʥʳʭ ʯʘʩʪʠʮ ð ʨʝʟʦʥʘʥʩʦʚ. ʉʝʡʯʘʩ ʯʠʩʣʦ 

ʯʘʩʪʠʮ ʩ ʫʯʝʪʦʤ ʨʝʟʦʥʘʥʩʦʚ ʧʨʝʚʳʩʠʣʦ ʩʦʪʥʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʪʨʦ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦʙ ʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʩʭʝʤ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ. ʅʘʠʙʦʣʝʝ ʫʜʘʯʥʦʡ 

ʠʟ ʥʠʭ ʦʢʘʟʘʣʘʩʴ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʛʨʫʧʧʝ SU (ɿ), ʧʨʝʜʣʦʞʝʥʥʦʡ ɻʝʣʣ-

ʄʘʥʥʦʤ ʠ ʅʝʝʤʘʥʦʤ. ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʫʥʠʤʦʜʫʣʷʨʥʦʡ ʫʥʠʪʘʨʥʦʡ ʛʨʫʧʧʝ ʚ ʪʨʝʭʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ.  

  ɺ ʛʨʫʧʧʝ SU (3) ʠʤʝʝʪʩʷ 8 ʩʦʭʨʘʥʷʶʱʠʭʩʷ ʚʝʣʠʯʠʥ Fj ( j = 1,2, . . ., 8), ʠʟ ʢʦʪʦʨʳʭ 

F1, F2, F3 ʦʪʦʞʜʝʩʪʚʣʷʶʪʩʷ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʟʦʩʧʠʥʘ I1, I2, I3, ʘ F8 ð ʩ ʛʠʧʝʨʟʘʨʷʜʦʤ F4, 
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F5, F6, F7 ʠʛʨʘʶʪ ʨʦʣʴ ʦʧʝʨʘʪʦʨʦʚ, ʠʟʤʝʥʷʶʱʠʭ çʩʪʨʘʥʥʦʩʪʴè. ɺʩʝ ʯʘʩʪʠʮʳ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʩʧʠʥʘʤʠ ʚ ʨʘʤʢʘʭ ʵʪʦʡ ʛʨʫʧʧʳ ʜʦʣʞʥʳ ʧʦʷʚʣʷʪʴʩʷ ʟʘʨʷʜʦʚʳʤʠ 

ʤʫʣʴʪʠʧʣʝʪʘʤʠ ʣʠʙʦ ʚ ʚʠʜʝ ʩʠʥʛʣʝʪʦʚ, ʣʠʙʦ ʦʢʪʝʪʦʚ (ʠʟ 8 ʯʘʩʪʠʮ), ʣʠʙʦ ʜʝʢʫʧʣʝʪʦʚ (ʠʟ 10 

ʯʘʩʪʠʮ), ʣʠʙʦ ʩʦʚʦʢʫʧʥʦʩʪʷʤʠ ʠʟ 27 ʯʘʩʪʠʮ.  

  ʅʘ ʦʩʥʦʚʝ SU (3) ʩʠʤʤʝʪʨʠʠ ʫʜʘʣʦʩʴ ʧʨʝʜʩʢʘʟʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʳʭ ʯʘʩʪʠʮ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚʩʢʦʨʝ ʦʙʥʘʨʫʞʝʥʥʫʶ ʯʘʩʪʠʮʫ ð ʦʤʝʛʘ-ʤʠʥʫʩ ʛʠʧʝʨʦʥ.  

  ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʠʣʠʷ ʤʥʦʛʠʭ ʬʠʟʠʢʦʚ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʚʳʷʚʣʝʥʠʠ ʩʚʷʟʠ 

ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʩʠʤʤʝʪʨʠʝʡ, ʦʧʠʩʳʚʘʝʤʦʡ ʥʝʦʜʥʦʨʦʜʥʦʡ ʛʨʫʧʧʦʡ 

ʃʦʨʝʥʮʘ, ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʠʤʤʝʪʨʠʝʡ ʯʘʩʪʠʮ, ʦʧʠʩʳʚʘʝʤʦʡ ʛʨʫʧʧʦʡ SU (3).  ʇʦʥʷʪʥʦ, ʯʪʦ 

ʦʙʲʝʜʠʥʝʥʠʝ ʦʙʝʠʭ ʵʪʠʭ ʩʠʤʤʝʪʨʠʡ ʚ ʥʦʚʳʡ ʪʠʧ ʩʠʤʤʝʪʨʠʠ ʧʨʠʚʝʣʦ ʙʳ ʢ ʝʜʠʥʦʦʙʨʘʟʥʦʤʫ 

ʦʧʠʩʘʥʠʶ ʨʘʥʝʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʚʝʣʠʯʠʥ, ʦʙʥʘʨʫʞʝʥʠʶ ʥʦʚʳʭ ʵʬʬʝʢʪʦʚ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ.  

  ʇʦʩʣʝ ʤʥʦʛʠʭ ʥʝʫʜʘʯ ʧʝʨʚʳʡ ʦʙʥʘʜʝʞʠʚʘʶʱʠʡ ʨʝʟʫʣʴʪʘʪ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʳʣ 

ʧʦʣʫʯʝʥ ʚ ʘʚʛʫʩʪʝ 1964 ʛ. ɻʶʨʰʠ (ʊʫʨʮʠʷ) ʠ ʈʘʜʠʢʘʪʠ (ʀʪʘʣʠʷ). ʆʥʠ ʧʨʝʜʣʦʞʠʣʠ 

ʩʠʤʤʝʪʨʠʶ ʯʘʩʪʠʮ ʦʧʠʩʳʚʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʫʧʧʳ SU (6), ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʛʨʫʧʧʫ 

ʚʥʫʪʨʝʥʥʝʡ ʩʠʤʤʝʪʨʠʠ SU (3) ʠ ʩʧʠʥʦʚʫʶ. ɺ SU (6)-ʩʠʤʤʝʪʨʠʠ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ ʠʥʚʘʨʠʘʥʪʥʳ ʥʝ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʛʠʧʝʨʟʘʨʷʜʘ ʠ ʠʟʦʩʧʠʥʘ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ ʠʣʠ ʚʨʘʱʝʥʠʷ ʩʧʠʥʘ ʯʘʩʪʠʮʳ, ʥʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʩʧʠʥʘ ʠ ʠʟʦʩʧʠʥʘ. ɼʘʣʝʝ, SU (6)-ʩʠʤʤʝʪʨʠʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ ʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ ʩʫʧʝʨʤʫʣʴʪʠʧʣʝʪʘʤʠ, ʩʦʩʪʘʚʣʝʥʥʳʤʠ ʠʟ ʯʘʩʪʠʮ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʟʘʨʷʜʘʤʠ, ʛʠʧʝʨʟʘʨʷʜʦʤ, ʠʟʦʩʧʠʥʦʤ, ʘ ʪʘʢʞʝ ʩʧʠʥʦʤ. ʅʘ ʦʩʥʦʚʝ SU (6)- 

ʩʠʤʤʝʪʨʠʠ ʫʜʘʣʦʩʴ ʦʙʲʷʩʥʠʪʴ ʨʷʜ ʥʝʷʩʥʳʭ ʨʘʥʝʝ ʬʘʢʪʦʚ. ʆʜʥʘʢʦ ʢʘʢ ʛʨʫʧʧʘ SU (3), ʪʘʢ ʠ 

SU (6) ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʩʝʨʴʝʟʥʳʭ, ʧʦʢʘ ʥʝ ʨʘʟʨʝʰʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ 
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ʧʦʠʩʢʠ ʥʦʚʳʭ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʩʠʤʤʝʪʨʠʡ ʥʝ ʧʨʝʢʨʘʱʘʶʪʩʷ. ʈʘʟʚʠʚʘʶʪʩʷ ʫʞʝ ʪʝʦʨʠʠ 

ʩʠʤʤʝʪʨʠʠ ʩ ʙʝʩʢʦʥʝʯʥʳʤʠ ʤʫʣʴʪʠʧʣʝʪʘʤʠ (ɹʫʜʠʥʠ, ʌʨʦʥʩʜʘʣ).  

   ʅʘ ʵʪʦʤ ʤʳ ʟʘʚʝʨʰʘʝʤ ʵʪʦʪ ʯʨʝʟʚʳʯʘʡʥʦ ʢʨʘʪʢʠʡ ʵʢʩʢʫʨʩ ʚ ʦʙʣʘʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʤʤʝʪʨʠʡ. ʊʝʧʝʨʴ ʤʳ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʦʪ ʩʠʤʤʝʪʨʠʠ ʧʨʠʨʦʜʳ ʢ ʧʨʠʨʦʜʝ ʩʠʤʤʝʪʨʠʠ.  

 

Ä 4 ʇʈʀʈʆɼɸ ʉʀʄʄɽʊʈʀʀ.  

ʆʉʅʆɺʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʉʀʄʄɽʊʈʀʀ 

 

  ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʜʳʜʫʱʝʝ ʠʟʣʦʞʝʥʠʝ, ʚ ʣʶʙʦʡ ʩʠʤʤʝʪʨʠʠ ʚʳʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʪ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ 

ʙʳʣʦ ʩʠʤʤʝʪʨʠʠ ʠ ʙʝʟ ʢʦʪʦʨʳʭ, ʩʪʘʣʦ ʙʳʪʴ, ʣʶʙʦʝ ʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʙʫʜʝʪ 

ʥʝʧʦʣʥʳʤ.  

  ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʦʙʲʝʢʪ, ʥʦʩʠʪʝʣʴ ʩʠʤʤʝʪʨʠʠ. ʀʤʝʥʥʦ ʦʙʲʝʢʪ ʩʠʤʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ, ʢʨʠʪʝʨʠʝʤ ʝʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ð ʩʪʨʫʢʪʫʨʥʳʡ 

(çʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʡè), ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ, ʜʠʥʘʤʠʯʝʩʢʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʟʥʘʥʠʝ ʚ ʵʪʦʤ 

ʧʣʘʥʝ ʰʣʦ, ʢʘʢ ʤʳ ʚʠʜʝʣʠ, ʦʪ ʩʫʙʩʪʘʥʮʠʦʥʘʣʴʥʳʭ (çʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭè) ʢ 

ʘʪʨʠʙʫʪʠʚʥʳʤ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤ) ʩʠʤʤʝʪʨʠʷʤ ʤʘʪʝʨʠʠ.  

  ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ð ʚʝʱʠ, ʩʚʦʡʩʪʚʘ, ʦʪʥʦʰʝʥʠʷ, ʧʨʦʮʝʩʩʳ, 

ʷʚʣʝʥʠʷ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʩʠʤʤʝʪʨʠʠ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʂʘʢ 

ʤʳ ʧʦʤʥʠʤ, ʚ ʪʝʦʨʠʠ ʠʭ ʥʘʟʳʚʘʶʪ ʠʥʚʘʨʠʘʥʪʥʳʤʠ, ʠʣʠ ʠʥʚʘʨʠʘʥʪʘʤʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʦʡ, ʢʨʠʪʝʨʠʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʠʤʤʝʪʨʠʠ ʥʘ ʧʦʜʪʠʧʳ. ʊʘʢ, ʚ ʩʣʫʯʘʝ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʤʤʝʪʨʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʬʠʛʫʨʳ ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʘ ʥʫʣʴ-, ʦʜʥʦ-, ʜʚʫ-, ʪʨʝʭ-, . . ., ʧ-ʤʝʨʥʳʝ. ʊʘʢ ʞʝ ʦʙʩʪʦʠʪ ʜʝʣʦ ʠ ʩ ʜʨʫʛʠʤʠ 

ʪʠʧʘʤʠ ʩʠʤʤʝʪʨʠʠ.  
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ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳè. ʄ., 1967. 
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  ɺ-ʪʨʝʪʴʠʭ, ʵʪʦ ʠʟʤʝʥʝʥʠʷ (ʦʙʲʝʢʪʘ), ʥʦ ʥʝ ʣʶʙʳʝ, ʘ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ ʦʩʪʘʚʣʷʶʪ 

ʦʙʲʝʢʪ ʪʦʞʜʝʩʪʚʝʥʥʳʤ ʩʘʤʦʤʫ ʩʝʙʝ ʧʦ ʠʥʚʘʨʠʘʥʪʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʇʦʵʪʦʤʫ ʚ ʪʝʦʨʠʠ ʪʘʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʥʝ ʧʨʦʩʪʦ ʠʟʤʝʥʝʥʠʷʤʠ, ʘ ʦʧʝʨʘʮʠʷʤʠ, ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ, 

ʩʠʤʤʝʪʨʠʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ, ʢʨʠʪʝʨʠʝʤ ʩʪʨʦʛʦʡ, ʪʝʧʝʨʴ ʫʞʝ ʜʦʚʝʜʝʥʥʦʡ ʜʦ ʢʦʥʮʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʜʪʠʧʦʚ ʥʘ ʢʣʘʩʩʳ, ʨʦʜʳ, ʚʠʜʳ.  

  ɺ-ʯʝʪʚʝʨʪʳʭ, ʵʪʦ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ ʧʨʝʚʨʘʱʘʪʴʩʷ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʚ 

ʩʘʤʦʛʦ ʩʝʙʷ ʧʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʝʛʦ ʠʟʤʝʥʝʥʠʡ. ʀʤʝʥʥʦ ʢ ʵʪʦʡ ʩʪʦʨʦʥʝ ʩʠʤʤʝʪʨʠʠ 

ʦʪʥʦʩʷʪʩʷ ʩʣʦʚʘ ʗʢʦʙʘ ɹʝʨʥʫʣʣʠ: çEadem mutate resurgoè (çʠʟʤʝʥʝʥʥʘʷ, ʷ ʚʦʩʢʨʝʩʘʶ ʪʦʡ 

ʞʝ ʩʘʤʦʡè).  

  ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʯʝʪʳʨʝʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʤʤʝʪʨʠʠ, ʠʣʠ, ʠʥʘʯʝ, ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʙʲʝʢʪʘ ʠʟʤʝʥʷʪʴʩʷ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʩʪʘʚʘʪʴʩʷ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʨʠʟʥʘʢʘʤ ʪʦʞʜʝʩʪʚʝʥʥʳʤ 

ʩʘʤʦʤʫ ʩʝʙʝ, ʦʧʨʝʜʝʣʷʝʪ ʧʦʩʣʝʜʥʶʶ ʯʝʨʪʫ ʩʠʤʤʝʪʨʠʠ. ɺ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ ʦʥʘ 

ʦʪʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʧʦʥʷʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ. ʇʦʵʪʦʤʫ ʧʷʪʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʩʠʤʤʝʪʨʠʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʝʝ ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʫʶ ʧʨʠʨʦʜʫ. ʇʨʦʷʚʣʷʝʪʩʷ ʦʥʘ ʧʨʦʩʪʦ: 

ʩʦʚʦʢʫʧʥʦʩʪʴ G ʚʩʝʭ ʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ) ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ 

ʦʙʨʘʟʫʝʪ ʛʨʫʧʧʫ. ʀʤʝʥʥʦ ʚ ʤʥʦʞʝʩʪʚʝ G ʦʙʲʝʢʪʘ ʚʩʝʛʜʘ ʩʦʜʝʨʞʘʪʩʷ ʥʘʨʷʜʫ ʩ ʣʶʙʳʤʠ 

çʧʨʷʤʳʤʠè ʠʟʤʝʥʝʥʠʷʤʠ ɸ çʦʙʨʘʪʥʳʝè ʠʤðɸ
-1

 ʠ ʥʘʨʷʜʫ ʩ ʣʶʙʳʤʠ ʜʚʫʤʷ ʠʟʤʝʥʝʥʠʷʤʠ ɸ 

ʠ ɺ ʠ ʨʝʟʫʣʴʪʘʪ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ð ʠʭ çʧʨʦʠʟʚʝʜʝʥʠʝè ʠʣʠ ʥʦʚʦʝ 

ʠʟʤʝʥʝʥʠʝ ɸɺ, ʧʨʠʥʘʜʣʝʞʘʱʝʝ ʪʦʡ ʞʝ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʇʨʠʯʝʤ ʦʙʨʘʪʥʳʤ ʜʣʷ ɸɺ 

ʠʟʤʝʥʝʥʠʝʤ ʙʫʜʝʪ ɺ
-1
, ɸ

-1
, ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʘʱʝʝ ʛʨʫʧʧʝ G. ʅʦ ʵʪʦ ʠ ʦʟʥʘʯʘʝʪ ʟʘʤʢʥʫʪʦʩʪʴ 

ʤʥʦʞʝʩʪʚʘ G ʦʙʲʝʢʪʘ ð ʥʘ ʩʝʙʷ.  

  ʆʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʜʚʫʭ 

ʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʙʲʝʢʪʘ ð ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʩʝ ʢ ʪʦʡ ʞʝ 

ʩʦʚʦʢʫʧʥʦʩʪʠ G ð ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʦʩʦʙʳʤ ʟʘʢʦʥʦʤ, ʢʦʪʦʨʳʡ ʚ ʤʘʪʝʤʘʪʠʢʝ 

ʥʘʟʳʚʘʶʪ ʟʘʢʦʥʦʤ ʢʦʤʧʦʟʠʮʠʠ ʊ.  

  ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʩʣʝʜʫʶʱʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʨʫʧʧʳ, ʧʨʠʥʠʤʘʝʤʳʤ ʟʘ 

ʘʢʩʠʦʤʳ.  

  1. ɿʘʤʳʢʘʥʠʝ: ʝʩʣʠ ɸ  G, ɺ  G, ʪʦ ʠ ɸɺ  G.  

  2. ʆʙʨʘʪʥʳʝ ʵʣʝʤʝʥʪʳ: ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ɸ  G ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʵʣʝʤʝʥʪ    

ɸ
-1

 G, ʯʪʦ ɸɸ
-1

 = ɸ
-1
ɸ =ɽ.  

  ɿ. ɽʜʠʥʠʯʥʳʡ ʵʣʝʤʝʥʪ: ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ɽ  G, ʥʘʟʳʚʘʝʤʳʡ ʝʜʠʥʠʮʝʡ, 

ʠʣʠ ʝʜʠʥʠʯʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ɸ  G ʠʤʝʝʪ ʤʝʩʪʦ ɸɽ = ɽɸ = ɸ.  

  4. ɸʩʩʦʮʠʘʪʠʚʥʦʩʪʴ: ʝʩʣʠ ɸ  G, ɺ  G, ʉ  G, ʪʦ (ɸɺ)ʉ=ɸ(ɺʉ) ʜʣʷ ʣʶʙʦʡ ʪʨʦʡʢʠ 

ʵʣʝʤʝʥʪʦʚ G.  

  ʄʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ G ʩ ʪʘʢʠʤ ʟʘʢʦʥʦʤ ʢʦʤʧʦʟʠʣʠʠ ʊ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ 

ʫʩʣʦʚʠʷʤ 1ð4, ʠ ʝʩʪʴ ʘʙʩʪʨʘʢʪʥʘʷ ʛʨʫʧʧʘ. ɽʩʣʠ, ʢʨʦʤʝ ʪʦʛʦ, ʟʘʢʦʥ ʊ ʢʦʤʤʫʪʘʪʠʚʝʥ, ʪ. ʝ. 

ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ɸɺ = ɺɸ, ʪʦ ʛʨʫʧʧʘ ʥʘʟʳʚʘʝʪʩʷ ʘʙʝʣʝʚʦʡ. ʊʘʢʦʚʦ, ʥʘʧʨʠʤʝʨ, ʤʥʦʞʝʩʪʚʦ 

ʮʝʣʳʭ ʯʠʩʝʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʳʯʥʦʛʦ, ʜʦʧʫʩʢʘʶʱʝʛʦ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ ʩʣʦʞʝʥʠʷ.  

ʇʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʧʦʨʘʟʠʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ ʵʪʠʭ ʯʝʪʳʨʝʭ ʧʨʦʩʪʳʭ ʘʢʩʠʦʤ ð ʠʭ ʢʨʘʡʥʷʷ 

ʱʝʜʨʦʩʪʴ ʩʣʝʜʩʪʚʠʷʤʠ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚʳʰʝ. ɿʜʝʩʴ ʤʳ ʟʘʡʤʝʤʩʷ ʠʭ 

ʦʮʝʥʢʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʠ ʬʠʣʦʩʦʬʠʠ. ʇʦʩʣʝʜʥʝʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩʜʝʣʘʪʴ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʩ ʫʢʘʟʘʥʥʳʭ ʧʦʟʠʮʠʡ ʦʥʠ ʥʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ. ʅʘʯʠʥʘʷ ʪʘʢʦʡ 

ʘʥʘʣʠʟ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, çʧʦʩʣʝʜʥʠʭè, ʩʘʤʳʭ ʟʘʪʘʝʥʥʳʭ ʩʪʦʨʦʥ ʩʠʤʤʝʪʨʠʠ, ʤʳ ʪʝʤ ʩʘʤʳʤ 

ʩʪʘʚʠʤ ʥʦʚʳʡ ʚʦʧʨʦʩ ʠ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʜʘʝʤ ʥʘ ʥʝʛʦ ʦʪʚʝʪ.  

  ʉʥʘʯʘʣʘ ʦ ʛʨʫʧʧʝ ʚ ʮʝʣʦʤ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʆʊʉ ʛʨʫʧʧʘ ð ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ 

ʩʠʩʪʝʤʘ, ʪʘʢ ʢʘʢ ʝʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʥʫ ʠʟ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʘʙʩʪʨʘʢʪʥʦʡ 
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ʩʠʩʪʝʤʳ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʛʨʫʧʧʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʚʠʜʝ ʚʩʝ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 1) ʦʩʥʦʚʘʥʠʝ 2) ʤʥʦʞʝʩʪʚʦ çʦʙʨʘʟʫʶʱʠʭè 

ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ , 3) ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʛʨʫʧʧʦʚʳʤʠ 

ʘʢʩʠʦʤʘʤʠ 1, 2, 3, 4; 4) ʟʘʢʦʥ ʢʦʤʧʦʟʠʮʠʠ ʛʨʫʧʧʳ ʊ.  ʆʪʦʞʜʝʩʪʚʣʝʥʠʝ ʘʙʩʪʨʘʢʪʥʦʡ ʛʨʫʧʧʳ 

ʩ ʩʠʩʪʝʤʦʡ (ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ), ʝʩʪʝʩʪʚʝʥʥʦ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ 

ʚʥʫʪʨʠ ʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʢʘʢ ʩʠʩʪʝʤʥʦʛʦ, ʥʘʧʨʠʤʝʨ, ʠʟʦʤʦʨʬʠʟʤʘ ʠ 

ʧʦʣʠʤʦʨʬʠʟʤʘ, ʩʠʤʤʝʪʨʠʠ ʠ ʘʩʠʤʤʝʪʨʠʠ, ʷʚʣʝʥʠʡ ʧʨʠʙʘʚʣʝʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ ʠ ʪ. ʜ., ʯʪʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʪ ʤʝʩʪʦ: ʚ ʪʝʦʨʠʠ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʫʞʝ ʜʘʚʥʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʢʘʟʘʥʥʦʤʫ ʠʟʦ- ʠ ʛʦʤʦʤʦʨʬʥʳʝ, ʠʥʚʘʨʠʘʥʪʥʳʝ ʠ ʥʝʠʥʚʘʨʠʘʥʪʥʳʝ 

ʛʨʫʧʧʳ, ʦʧʝʨʘʮʠʠ çʩʣʦʞʝʥʠʷè ʠ çʚʳʯʠʪʘʥʠʷè ʛʨʫʧʧʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪ. ʜ.  

  ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʘʙʩʪʨʘʢʪʥʘʷ ʛʨʫʧʧʘ ʣʠʰʴ ʦʜʥʘ ʠʟ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʘʙʩʪʨʘʢʪʥʦʡ 

ʩʠʩʪʝʤʳ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʥʘ ʩʘʤʘ ʝʱʝ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ ʘʙʩʪʨʘʢʪʥʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʜʦʧʫʩʢʘʝʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʥʘ çʷʟʳʢʝè ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʠʜʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʉʢʘʟʘʥʥʦʝ ʚʝʨʥʦ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʙʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʜʫ ʘʙʩʪʨʘʢʪʥʦʡ ʛʨʫʧʧʳ. ʊʘʢ, ʛʨʫʧʧʦʡ 24-ʛʦ ʧʦʨʷʜʢʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʜʩʪʘʥʦʚʢʠ ʠʟ ʯʝʪʳʨʝʭ ʵʣʝʤʝʥʪʦʚ, ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʥʝʟʝʨʢʘʣʴʥʳʭ ʩʘʤʦʩʦʚʤʝʱʝʥʠʡ ʦʢʪʘʵʜʨʘ, ʠ ʩʠʤʤʝʪʨʠʷ ʥʝʢʦʪʦʨʳʭ ʨʘʜʠʦʣʷʨʠʡ, ʠ ʛʘʨʤʦʥʠʷ 

ʠʛʨʘʣʴʥʳʭ ʰʝʩʪʠʛʨʘʥʥʳʭ ʢʦʩʪʝʡ. ʀ ʚʦʪ ʯʪʦ ʝʱʝ ʟʘʤʝʯʘʪʝʣʴʥʦ: ʪʘʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʩʦʭʨʘʥʷʝʪ ʩʧʝʮʠʬʠʢʫ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʢʨʳʚʘʝʪ ʠʭ ʝʜʠʥʩʪʚʦ ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ ʠʟʦʤʦʨʬʠʟʤʘ. ʀ ʙʝʩʢʦʥʝʯʥʘʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ ʪʝʦʨʠʠ ʛʨʫʧʧ ʠ ʝʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʩʢʨʳʪʠʶ ʜʚʦʷʢʦʡ (ʦʩʦʙʝʥʥʦʡ ʠ ʥʝʦʩʦʙʝʥʥʦʡ) ʧʨʠʨʦʜʳ ʦʙʲʝʢʪʦʚ ʚʧʦʣʥʝ 

ʦʙʲʷʩʥʠʤʳ.  

  ʇʝʨʚʘʷ ð ʩʣʝʜʩʪʚʠʝ ʥʝʩʧʝʮʠʬʠʯʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʡ ʘʢʩʠʦʤ ʵʪʦʡ ʪʝʦʨʠʠ ʜʣʷ ʢʘʢʠʭ 

ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʬʦʨʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ (ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʨʝʤʝʥʠ, ʜʚʠʞʝʥʠʷ) ʠ ʬʦʨʤ ʜʚʠʞʝʥʠʷ 

ʤʘʪʝʨʠʠ (ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʦʡ, ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ). ʕʪʦ 

ʦʙʲʷʩʥʷʝʪ ʧʦʨʘʟʠʪʝʣʴʥʫʶ ʜʘʞʝ ʜʣʷ ʬʠʣʦʩʦʬʦʚ, ʤʘʪʝʤʘʪʠʢʦʚ ʠ ʬʠʟʠʢʦʚ-ʪʝʦʨʝʪʠʢʦʚ 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʪʝʦʨʠʠ ʛʨʫʧʧ (ʩʠʤʤʝʪʨʠʠ).  

  ɺʪʦʨʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ð ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʠʭ ʝʜʠʥʩʪʚʝ ʠ 

ʤʥʦʛʦʦʙʨʘʟʠʠ ʩʫʪʴ ʩʣʝʜʩʪʚʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʢʘʟʘʥʥʦʡ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʠ ʪʝʦʨʠʠ 

ʛʨʫʧʧ, ʩ ʜʨʫʛʦʡ ð ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʚʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʵʪʦʡ 

ʪʝʦʨʠʠ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʦʙʲʝʢʪʦʚ ʪʦʛʦ ʞʝ ʨʦʜʘ! ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʝʱʝ ʦʜʥʫ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʚʰʫʶʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʦʡ ʪʝʦʨʠʠ ð ʤʦʱʴ ʪʝʦʨʠʠ 

ʛʨʫʧʧ, ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʥʝʡ.  

  ʀ ʚʩʝ ʞʝ ʚʳʩʢʘʟʘʥʥʳʝ ʚʳʰʝ ʩʦʦʙʨʘʞʝʥʠʷ ʦʙʲʷʩʥʷʶʪ ʩʢʦʨʝʝ ʧʨʠʯʠʥʫ ʰʠʨʦʢʦʡ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʪʝʦʨʠʠ ʛʨʫʧʧ, ʥʦ ʥʝ ʧʨʠʯʠʥʫ ʚʝʩʴʤʘ ʛʣʫʙʦʢʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʪʦʡ ʪʝʦʨʠʠ ʚ ʩʫʱʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʤʝʪʦʚ. ʄʦʞʥʦ ʙʳʣʦ ʙʳ ʚ ʩʚʷʟʠ ʩ 

ʧʦʩʣʝʜʥʠʤ ʧʨʦʩʪʦ ʫʢʘʟʘʪʴ ʥʘ ʩʠʣʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʵʪʦʡ ʪʝʦʨʠʠ. ʆʜʥʘʢʦ ʩʘʤʘ 

ʵʪʘ ʩʠʣʘ ð ʚʝʱʴ ʧʨʦʠʟʚʦʜʥʘʷ, ʩʣʝʜʩʪʚʠʝ ʧʦʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʘʥʠʝ ʵʪʦʡ ʪʝʦʨʠʠ ʯʝʪʳʨʝʭ 

ʘʢʩʠʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʣʶʙʦʡ ʥʘʙʦʨ ʘʢʩʠʦʤ ʧʨʠʚʦʜʠʪ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢ ʛʣʫʙʦʢʦʤʫ ʘʥʘʣʠʟʫ ʙʳʪʠʷ, ʘ ʣʠʰʴ ʪʘʢʦʡ 

ʥʘʙʦʨ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʥʘʠʙʦʣʝʝ ʦʙʱʫʶ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ 

ʧʨʠʨʦʜʫ ʚʝʱʝʡ. ʇʦʵʪʦʤʫ ʢʦʥʝʯʥʦʡ ʧʨʠʯʠʥʦʡ ʛʣʫʙʠʥʳ ʪʝʦʨʠʠ ʛʨʫʧʧ ʤʳ ʩʢʣʦʥʥʳ ʧʨʠʟʥʘʪʴ 

ʦʪʦʙʨʘʞʝʥʥʫʶ ʷʟʳʢʦʤ ʝʝ ʘʢʩʠʦʤ ð ʧʫʩʪʴ ʦʪʯʘʩʪʠ ð ʦʙʲʝʢʪʠʚʥʫʶ ʜʠʘʣʝʢʪʠʢʫ ʠ 

ʚʳʟʚʘʥʥʳʡ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʦʟʥʘʥʠʷ ʤʠʨʘ ʚʝʱʝʡ.  

  ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʦʝ ʧʦʟʥʘʥʠʝ ʧʨʠʨʦʜʳ ʚʝʱʝʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ: 

1) ʢʘʢ ʩʦʭʨʘʥʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʪʘʢ ʠ ʨʘʩʢʨʳʪʠʝʤ ʝʛʦ ʝʜʠʥʩʪʚʘ 

ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʠʟʦʤʦʨʬʠʟʤʘ ʩ ʥʝʢʦʪʦʨʳʤʠ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ; 2) ʝʜʠʥʩʪʚʦʤ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʦʚ ʙʣʘʛʦʜʘʨʷ ʚʳʷʚʣʝʥʠʶ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʤʥʦʞʝʩʪʚʘ G ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʥʦʞʝʩʪʚʘ G ʪʦʣʴʢʦ ʪʘʢʠʭ 
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ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʤʢʥʫʪʦʩʪʴ G ʥʘ ʩʝʙʷ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʘʢʩʠʦʤʦʡ 1; 3) 

ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʠ ʨʘʩʢʨʳʪʠʝʤ ʚʠʜʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʛʨʫʧʧʳ ʧʦʩʨʝʜʩʪʚʦʤ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʪʘʙʣʠʮʳ ʫʤʥʦʞʝʥʠʷ (ʟʘʢʦʥʘ ʢʦʤʧʦʟʠʮʠʠ ʊ) ; 4) ʦʧʨʝʜʝʣʝʥʠʝʤ ʝʜʠʥʠʮʳ 

(ɽ) ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ (ʵʣʝʤʝʥʪʳ G) ʠ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʯʝʨʝʟ ʝʜʠʥʠʮʫ (ʧʦʜʨʦʙʥʝʝ ʦʙ 

ʵʪʦʤ ʩʤ. ʛʣʘʚʘ 3, Ä2); 5) ʤʥʦʛʦʢʨʘʪʥʳʤ ʨʘʟʜʚʦʝʥʠʝʤ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʥʘ ʧʘʨʳ ʚʟʘʠʤʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦ ʯʝʤ ʧʨʷʤʦ ʫʪʚʝʨʞʜʘʝʪ ʛʨʫʧʧʦʚʘʷ ʘʢʩʠʦʤʘ 2. ʉʦʛʣʘʩʥʦ 

ʧʦʩʣʝʜʥʝʡ, ʢʘʢ ʤʳ ʧʦʤʥʠʤ, ʜʣʷ ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ɸ ʛʨʫʧʧʳ G ʩʫʱʝʩʪʚʫʝʪ 

ʪʘʢʦʡ ʵʣʝʤʝʥʪ ɸ
-1

, ʢʦʪʦʨʳʡ ʧʨʠʥʘʜʣʝʞʠʪ ʪʦʡ ʞʝ ʩʘʤʦʡ ʛʨʫʧʧʝ G. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʬʠʣʦʩʦʬʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʢʘʟʳʚʘʝʤʳʡ ʘʢʩʠʦʤʦʡ 2 ʢʨʠʪʝʨʠʡ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ: ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʦʣʞʥʦ ʨʘʚʥʷʪʴʩʷ ʝʜʠʥʠʯʥʦʤʫ 

ʵʣʝʤʝʥʪʫ ʛʨʫʧʧʳ: ɸ  ɸ
-1

 = ɽ.  

  ɼʨʫʛʠʤʠ ʩʣʦʚʘʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʥʘʜ ʥʝʢʦʪʦʨʳʤ ʦʙʲʝʢʪʦʤ çGè 

ʧʨʷʤʦʛʦ ð ɸ ð ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʝʤʫ, ʦʙʨʘʪʥʦʛʦ, ʜʝʡʩʪʚʠʷ ɸ
-1

 ʨʘʚʥʦʩʠʣʴʥʦ 

ʩʦʭʨʘʥʝʥʠʶ ʦʙʲʝʢʪʘ ʥʝʠʟʤʝʥʥʳʤ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʠʣʦʩʦʬʩʢʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʦʢʘʟʳʚʘʝʤʳʝ ʚ ʪʝʦʨʠʠ ʛʨʫʧʧ ʚ ʚʠʜʝ ʪʝʦʨʝʤ ʫʪʚʝʨʞʜʝʥʠʷ ʦʙ 

ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ɸ ʛʨʫʧʧʳ G ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʝʤʫ 

ʵʣʝʤʝʥʪʘ ɸ
-1

;  ʦʙ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʚ ʛʨʫʧʧʝ ʝʜʠʥʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ɽ; ʧʨʠʯʝʤ ʠʟ-ʟʘ ʨʘʚʝʥʩʪʚʘ 

ɽ Āɽ = ɽ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴʶ ɽ ʦʢʘʟʳʚʘʝʪʩʷ ʩʘʤ ʞʝ ʵʪʦʪ ʝʜʠʥʠʯʥʳʡ ʵʣʝʤʝʥʪ. ʅʘʩʢʦʣʴʢʦ 

ʥʘʤ ʠʟʚʝʩʪʥʦ, ʧʝʨʚʘʷ ʠʜʝʷ ð ʦʙ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ð ʚ ʬʠʣʦʩʦʬʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʚ ʪʘʢʦʡ ʧʨʷʤʦʡ ʬʦʨʤʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʠ ʪʝʤ ʙʦʣʝʝ ʥʝ ʜʦʢʘʟʳʚʘʣʘʩʴ ʚ ʚʠʜʝ 

ʪʝʦʨʝʤʳ; ʚʪʦʨʘʷ ʠʜʝʷ ð ʦʙ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʝʜʠʥʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ɽ ð ʚʧʦʣʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʦʙ ʝʜʠʥʦʦʙʨʘʟʠʠ ʧʦʢʦʷ ʠ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʷ (ʄ. ɸ. ʄʘʨʫʪʘʝʚ), ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʝʣʘʶʪʩʷ ʧʦʧʳʪʢʠ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʚʠʜʦʚ ʧʦʢʦʠ (ʅ. ʌ. ʆʥʯʠʥʥʠʢʦʚ).  

 

Ä 5. ʆʇʈɽɼɽʃɽʅʀɽ ʉʀʄʄɽʊʈʀʀ 

 

  ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʷʚʣʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʘʨʘʛʨʘʬʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʤʤʝʪʨʠʠ ʤʳ 

ʤʦʞʝʤ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʝʝ ʦʧʨʝʜʝʣʝʥʠʝ.  

  ʉʠʤʤʝʪʨʠʷ ð ʵʪʦ ʢʘʪʝʛʦʨʠʷ, ʦʙʦʟʥʘʯʘʶʱʘʷ ʧʨʠʟʥʘʢʠ ʇ ʦʙʲʝʢʪʦʚ ʆ ʚʤʝʩʪʝ ʩ 

ʪʘʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʀ, ʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ ʆ ʧʦ ʧʨʠʟʥʘʢʘʤ ʇ ʦʩʪʘʚʣʷʶʪ 

ʪʦʞʜʝʩʪʚʝʥʥʳʤʠ ʩʘʤʦʤʫ ʩʝʙʝ.  

  ʆʙʳʯʥʦ ʩʠʤʤʝʪʨʠʶ  ð ʚ ʬʠʟʠʢʝ, ʤʘʪʝʤʘʪʠʢʝ ð ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʩʚʦʡʩʪʚʦ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʅʝʪʨʫʜʥʦ ʦʪʤʝʪʠʪʴ ʥʝʜʦʩʪʘʪʢʠ 

ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 1) ʦʪʩʫʪʩʪʚʠʝ ʫʢʘʟʘʥʠʷ ʥʘ ʦʙʲʝʢʪ ʆ ð ʥʦʩʠʪʝʣʷ ʩʠʤʤʝʪʨʠʠ; 2) 

ʠʟʚʝʩʪʥʫʶ ʝʛʦ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ; 3) ʩʣʠʰʢʦʤ ʪʝʩʥʦʝ ʫʚʷʟʳʚʘʥʠʝ ʩʠʤʤʝʪʨʠʠ ʣʠʰʴ ʩ 

ʪʝʦʨʠʝʡ ʛʨʫʧʧ, ʘ ʪʝʤ ʩʘʤʳʤ ʣʠʰʴ ʩ ʦʜʥʠʤ ʧʦʜʭʦʜʦʤ ʢ ʩʠʤʤʝʪʨʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʵʪʦʤ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʭʚʘʯʝʥʳ ʪʨʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʩʪʦʨʦʥʳ ʣʶʙʦʡ ʩʠʤʤʝʪʨʠʠ ð ʩʦʭʨʘʥʝʥʠʝ, 

ʠʟʤʝʥʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʩʣʝʜʥʠʤʠ. ʇʦʵʪʦʤʫ ʝʩʣʠ ʩʪʨʝʤʠʪʴʩʷ 

ʦʧʨʝʜʝʣʷʪʴ ʩʠʤʤʝʪʨʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʥʝʡ, ʪʦ 

ʜʘʥʥʦʝ ʥʘʤʠ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʞʥʦ ʧʝʨʝʬʨʘʟʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

  ʉʠʤʤʝʪʨʠʷ ð ʵʪʦ ʢʘʪʝʛʦʨʠʷ, ʦʙʦʟʥʘʯʘʶʱʘʷ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʇ 

ʦʙʲʝʢʪʦʚ ʆ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʡ ʀ. ʊʘʢ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ (ʇ) ʥʝ ʙʫʜʝʪ ʠʥʚʘʨʠʘʥʪʥʳʤ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʦʧʦʣʥʝʥʠʝ ʣʶʙʦʡ ʩʠʤʤʝʪʨʠʠ ð ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʡ ʘʩʠʤʤʝʪʨʠʷ.  

  ɸʩʠʤʤʝʪʨʠʷ ð ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʩʠʤʤʝʪʨʠʠ; ʵʪʦ ʢʘʪʝʛʦʨʠʷ, ʦʙʦʟʥʘʯʘʶʱʘʷ 

ʥʝʩʦʭʨʘʥʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʇ ʦʙʲʝʢʪʦʚ ʆ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʡ ʀ. ʊʘʢ ʢʘʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʶʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ (ʀ) ʩʫʱʝʩʪʚʫʶʪ ʠʥʚʘʨʠʘʥʪʥʳʝ ʧʨʠʟʥʘʢʠ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʦʧʦʣʥʝʥʠʝ ʣʶʙʦʡ ʘʩʠʤʤʝʪʨʠʠ ð ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʡ ʩʠʤʤʝʪʨʠʷ.  
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  ʅʠʞʝ ð ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ. ɹʫʜʝʤ 

ʩʯʠʪʘʪʴ ʧʨʠʟʥʘʢʘʤʠ ʭʦʨʦʰʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʧʦʣʥʦʪʫ, ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ, ʠʩʪʠʥʥʦʩʪʴ, 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ.  

  ʆʧʨʝʜʝʣʝʥʠʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʦʣʥʳʤ, ʝʩʣʠ ʦʥʦ ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ ʧʨʝʜʤʝʪʥʫʶ 

ʦʙʣʘʩʪʴ, ʢʦʪʦʨʫʶ ʦʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ. ʉʝʡʯʘʩ ʠʟʚʝʩʪʥʳ ʣʠʰʴ ʪʨʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʩʠʤʤʝʪʨʠʠ ð ʩʪʨʫʢʪʫʨʥʘʷ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ, ʜʠʥʘʤʠʯʝʩʢʘʷ. ʉʪʘʣʦ ʙʳʪʴ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʧʦʣʥʦʪʳ ʥʘʰʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʘʰʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʚʩʝ ʵʪʠ ʩʠʤʤʝʪʨʠʠ ʦʭʚʘʪʳʚʘʶʪʩʷ. ʀ ʧʦʢʘʟʘʪʴ ʵʪʦ ʚʝʩʴʤʘ ʧʨʦʩʪʦ.  

ɽʩʣʠ ʤʳ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʠʤʤʝʪʨʠʠ ʚ ʢʘʯʝʩʪʚʝ ʆ ʚʳʙʝʨʝʤ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ, ʚ 

ʢʘʯʝʩʪʚʝ ʇ ð ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʠʛʫʨʫ, ʪʦ ʵʪʦ ʇ ʚʤʝʩʪʝ ʩ ʦʧʝʨʘʮʠʷʤʠ, ʩʦʚʤʝʱʘʶʱʠʤʠ 

ʝʛʦ ʧʦ ʬʠʛʫʨʝ, ʜʘʩʪ ʨʘʩʩʤʦʪʨʝʥʥʫʶ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ ʩʪʨʫʢʪʫʨʥʫʶ ʩʠʤʤʝʪʨʠʶ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʤʳ ʧʨʠʜʝʤ ʢ ʛʣʫʙʦʢʦʤʫ ʫʯʝʥʠʶ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʤʝʪʦʜʫ ʠʟʫʯʝʥʠʷ ʬʦʨʤʳ ʠ ʩʪʨʦʝʥʠʷ ʣʶʙʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʧʨʝʜʩʪʘʚʠʤʳʭ ʦʙʲʝʢʪʦʚ ð ʥʝʞʠʚʳʭ, ʞʠʚʳʭ, ʩʦʮʠʘʣʴʥʳʭ; ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʠʩʳʚʘʪʴ ʚ 

ʩʪʨʦʛʠʭ ʪʝʨʤʠʥʘʭ ʪʝʦʨʠʠ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʚʥʝʰʥʶʶ ʬʦʨʤʫ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʪʘʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʟʘʨʘʥʝʝ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʯʠʩʣʦ, ʚʠʜ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʥʠʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ, ʘ ʚ 

ʩʫʱʥʦʩʪʠ ð ʯʠʩʣʦ ʠ ʚʠʜ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʥʠʭ ʚ ʧʨʠʥʮʠʧʝ ʧʦʣʠʤʦʨʬʠʯʝʩʢʠʭ 

ʤʦʜʠʬʠʢʘʮʠʡ.  

  ɽʩʣʠ ʞʝ ʚ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʚ ʢʘʯʝʩʪʚʝ ʆ ʚʳʙʨʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʄ, ʚ 

ʢʘʯʝʩʪʚʝ ʇ ð ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʬʠʛʫʨ ʠ ʪʘʢʠʝ ʩʚʷʟʘʥʥʳʝ ʩ ʬʠʛʫʨʘʤʠ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ 

ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʭ ð ʛʨʫʧʧʳ ð ʚʟʘʠʤʥʦ-ʦʜʥʦʟʥʘʯʥʳʭ 

ʦʪʦʙʨʘʞʝʥʠʡ ʄ  ʥʘ ʩʝʙʷ, ʪʦ, ʩʦʝʜʠʥʷʷ ʪʦ ʠ ʜʨʫʛʦʝ, ʤʳ ʧʦʣʫʯʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ 

ʩʠʤʤʝʪʨʠʶ. ʆʜʥʦʚʨʝʤʝʥʥʦ ð ʧʦ ʧʨʠʟʥʘʥʠʶ ʩʘʤʠʭ ʛʝʦʤʝʪʨʦʚ ð ʤʳ ʧʨʠʜʝʤ ʢ ʛʣʫʙʦʢʦʤʫ 

ʫʯʝʥʠʶ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʤʝʪʦʜʫ ʝʛʦ ʧʦʟʥʘʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, 

ʚʳʙʠʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʇ ʠ ʀ, ʥʘʤ ʫʜʘʩʪʩʷ (ʩʣʝʜʫʷ çʕʨʣʘʥʛʝʥʩʢʦʡ ʧʨʦʛʨʘʤʤʝè 

ʌʝʣʠʢʩʘ ʂʣʝʡʥʘ) ʧʦʣʫʯʠʪʴ ʚ ʚʠʜʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʠʤʤʝʪʨʠʡ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʛʝʦʤʝʪʨʠʠ 

ð ɽʚʢʣʠʜʘ, ʃʦʙʘʯʝʚʩʢʦʛʦ, ʈʠʤʘʥʘ, ʂʣʝʡʥʘ, ɺʝʡʣʷ, ʉʢʦʫʪʝʥʘ, ʂʘʨʪʘʥʘ, ɹʘʭʤʘʥʘ ʠ ʜʨ.  

  ʅʘʢʦʥʝʮ, ʝʩʣʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʠʤʤʝʪʨʠʠ ʚ ʢʘʯʝʩʪʚʝ ʆ ʚʳʙʨʘʪʴ ʧʨʦʮʝʩʩ ʠʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚ ʢʘʯʝʩʪʚʝ ʇ ð ʥʝʢʦʪʦʨʳʝ ʝʛʦ ʚʝʱʠ, ʩʚʦʡʩʪʚʘ, ʦʪʥʦʰʝʥʠʷ, ʠʭ 

ʢʦʤʙʠʥʘʮʠʠ, ʪʦ ʵʪʠ ʇ ʚʤʝʩʪʝ ʩ ʩʦʭʨʘʥʷʶʱʠʤʠ ʠʭ ʨʝʘʣʴʥʳʤʠ ʠ (ʠʣʠ) ʤʳʩʣʠʤʳʤʠ 

çʬʠʟʠʯʝʩʢʠʤʠè ʠʟʤʝʥʝʥʠʷʤʠ ʜʘʜʫʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʤʤʝʪʨʠʶ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʳ ʧʨʠʜʝʤ 

ʢ ʦʜʥʦʤʫ ʠʟ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʫʯʝʥʠʡ ʦ ʩʦʭʨʘʥʝʥʠʠ ʠ ʠʟʤʝʥʝʥʠʠ ʚ ʧʨʠʨʦʜʝ ʥʝʞʠʚʦʡ, 

ʞʠʚʦʡ, ʩʦʮʠʘʣʴʥʦʡ; ʢ ʚʳʚʦʜʫ ʨʘʟʣʠʯʥʳʭ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ, ʯʘʩʪʥʳʭ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʧʦʩʪʦʷʥʥʳʭ; ʢ ʯʘʩʪʥʦʡ ʠ ʦʙʱʝʡ ʧʨʦʙʣʝʤʝ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ.  

  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ð ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʥʦʝ: 

ʠʟʚʝʩʪʥʳʝ ʥʳʥʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʡ 

ʣʝʛʢʦ ʚʳʚʦʜʷʪʩʷ ʠʟ ʦʙʦʙʱʝʥʥʦʛʦ ʧʨʦʩʪʦʡ ʝʛʦ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʢʦʡ, ʘ ʪʝʤ ʩʘʤʳʤ ʠ 

ʦʭʚʘʪʳʚʘʶʪʩʷ ʠʤ. ɸ ʪʝʧʝʨʴ ʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ.  

  ʆʧʨʝʜʝʣʝʥʠʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ, ʝʩʣʠ ʠʟ ʥʝʛʦ ʧʨʘʚʠʣʴʥʳʤʠ 

ʨʘʩʩʫʞʜʝʥʠʷʤʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʚʘ ʠʩʢʣʶʯʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩʫʞʜʝʥʠʷ ʦʙ ʦʜʥʦʤ ʠ ʪʦʤ 

ʞʝ ʧʨʝʜʤʝʪʝ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʦʪʥʦʰʝʥʠʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʦ ʙʫʜʝʪ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʤ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʨʠʪʝʨʠʝʚ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ. ʄʳ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʝʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʷʚʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʪʨʝʙʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʚʠʜʝ 

ʢʘʢʦʡ-ʥʠʙʫʜʴ ʤʦʜʝʣʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʣʴ ʩʢʦʨʦ ʪʘʢʘʷ ʤʦʜʝʣʴ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʘʚʠʣʴʥʳʤʠ ʨʘʩʩʫʞʜʝʥʠʷʤʠ ʧʦʣʫʯʠʪʴ ʠʟ ʜʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʘ ʢʘʢʠʭ-

ʥʠʙʫʜʴ ʠʩʢʣʶʯʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩʣʝʜʩʪʚʠʷ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʜʦʢʘʟʘʪʴ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʜʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʥʘʡʪʠ ʭʦʪʷ ʙʳ ʦʜʥʫ ʠʟ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʡ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʧʨʦʩʪʦ ʩʣʝʜʫʝʪ 

ʠʟ ʝʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʢʨʝʪʥʳʭ ʩʠʤʤʝʪʨʠʡ, ʜʘʥʥʳʭ ʧʨʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʝʛʦ ʧʦʣʥʦʪʳ. ʂʦʥʢʨʝʪʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʝʩʪʴ ʨʝʘʣʠʟʘʮʠʠ, ʤʦʜʝʣʠ 

ʦʙʦʙʱʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʤʤʝʪʨʠʠ. ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʙʦʙʱʝʥʥʦʝ 
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ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦ, ʝʩʣʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʤʤʝʪʨʠʡ 

ʩʪʨʫʢʪʫʨʥʳʭ, ʜʠʥʘʤʠʯʝʩʢʠʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ.  

  ɼʘʣʝʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʠʩʪʠʥʥʳʤ ʠʣʠ ʣʦʞʥʳʤ, ʝʩʣʠ ʦʥʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʠʣʠ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʘʣʴʥʦʩʪʴʶ. ʂʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʠʣʠ ʥʝ- 

ʩʦʛʣʘʩʠʷ, ʠʩʪʠʥʳ ʠʣʠ ʣʦʞʥʦʩʪʠ ð ʧʨʘʢʪʠʢʘ. ʉʦʛʣʘʩʠʝ ʦʙʦʙʱʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʠʤʤʝʪʨʠʠ ʩ ʨʝʘʣʴʥʦʩʪʴʶ ʧʨʷʤʦ ʩʣʝʜʫʝʪ ʠʟ ʝʛʦ ʧʦʣʥʦʪʳ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ, ʪ. ʝ. ʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʩʦʧʦʩʪʘʚʣʝʥʠʡ ʩ çʩʠʤʤʝʪʨʠʡʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶè.  

  ʅʘʢʦʥʝʮ, ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʤ, ʝʩʣʠ ʦʥʦ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʫʯʠʪʳʚʘʝʪ ʛʣʘʚʥʝʡʰʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʪʘʣʢʠʚʘʝʪ ʥʘ ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ ʩʪʦʨʦʥ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʋʢʘʞʝʤ ʥʘ ʥʝʢʦʪʦʨʳʝ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʦʙʱʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʤʤʝʪʨʠʠ.  

  1. ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʷʚʥʦ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ, ʘ ʥʝʷʚʥʦ ʚʩʝ ʧʷʪʴ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʠʤʤʝʪʨʠʠ: ʦʙʲʝʢʪ ʆ, ʩʦʭʨʘʥʷʶʱʝʝʩʷ ʇ, ʠʟʤʝʥʷʶʱʝʝʩʷ ʀ, ʩʘʤʦʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ 

ʆ ʧʦ ʧʨʠʟʥʘʢʘʤ ʇ, ʦʙʝʩʧʝʯʠʚʘʝʤʫʶ ʣʠʰʴ ʦʩʦʙʳʤʠ, ʥʝ ʟʘʪʨʘʛʠʚʘʶʱʠʤʠ ʇ ʠʟʤʝʥʝʥʠʷʤʠ ʀ 

ʦʙʲʝʢʪʘ ʆ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʯʝʪʳʨʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʟʜʝʩʴ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʤʤʝʪʨʠʠ 

ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʤʳ ʧʦʤʥʠʤ, ʧʷʪʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ð ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʫʶ ʧʨʠʨʦʜʫ.  

 2. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʚʠʜʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʝʝ ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʜʚʦʷʢʦ: 1) 

ʠʤʝʷ ʤʥʦʞʝʩʪʚʦ ʠʥʚʘʨʠʘʥʪʥʳʭ ʧʨʠʟʥʘʢʦʚ {ʇ} , ʜʘʣʝʝ ʠʩʢʘʪʴ ʯʠʩʣʦ, ʚʠʜ ʚʩʝʭ ʩʦʭʨʘʥʷʶʱʠʭ 

ʵʪʠ ʇ ʠʟʤʝʥʝʥʠʡ ʤʥʦʞʝʩʪʚʘ {ʀ} (ʛʨʫʧʧʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ); 2) ʠʤʝʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʡ {ʀ},  ʜʘʣʝʝ ʠʩʢʘʪʴ ʯʠʩʣʦ, ʚʠʜ ʚʩʝʭ ʩʦʭʨʘʥʷʶʱʠʭʩʷ ʧʨʠ ʵʪʦʤ ʧʨʠʟʥʘʢʦʚ 

ʤʥʦʞʝʩʪʚʘ {ʇ} (ʪʝʦʨʠʶ ʠʥʚʘʨʠʘʥʪʦʚ). ɽʩʪʝʩʪʚʝʥʥʦ ʠ ʨʘʟʚʠʚʘʪʴ ʫʯʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʚ 

ʦʩʥʦʚʥʦʤ ʤʦʞʥʦ ʣʠʰʴ ʜʚʦʷʢʦ: ʣʠʙʦ ʠʟʤʝʥʷʷ ʩʦʩʪʘʚ ʠʥʚʘʨʠʘʥʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʥʦʞʝʩʪʚʘ 

{ʇ},  ʘ ʚʩʣʝʜ ʟʘ ʵʪʠʤ ʠ ʩʦʩʪʘʚ ʠʟʤʝʥʝʥʠʡ ʤʥʦʞʝʩʪʚʘ {ʀ},  ʣʠʙʦ ʠʟʤʝʥʷʷ ʩʦʩʪʘʚ ʠʟʤʝʥʝʥʠʡ 

ʤʥʦʞʝʩʪʚʘ (ʀ), ʘ ʚʩʣʝʜ ʟʘ ʵʪʠʤ ʠ ʩʦʩʪʘʚ ʧʨʠʟʥʘʢʦʚ ʤʥʦʞʝʩʪʚʘ {ʇ}, . ʈʘʟʫʤʝʝʪʩʷ, ʣʦʛʠʯʝʩʢʠ 

ʟʜʝʩʴ ʜʦʧʫʩʪʠʤ ʠ ʪʨʝʪʠʡ ð ʥʝʦʩʥʦʚʥʦʡ ð ʧʫʪʴ, ʠʟʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ 

ʙʣʘʛʦʜʘʨʷ ʜʚʠʞʸʥʠʶ ʦʪ ʧʦʜʤʥʦʞʝʩʪʚ {ʇ}  {ʇ}ʠ {ʀ}  {ʀ},  ʢ ʩʘʤʠʤ ʦʩʥʦʚʥʳʤ 

ʤʥʦʞʝʩʪʚʘʤ {ʇ}ʠ {ʀ}.  

  ʊʝʦʨʝʪʠʯʝʩʢʠ ʥʠ ʦʜʠʥ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʥʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʝ. ʇʦʵʪʦʤʫ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʥʠ ʦʙʘ ʠ ʚʩʪʨʝʯʘʶʪʩʷ.  

  ʉ ʧʝʨʚʳʤ ʧʫʪʝʤ ʨʘʟʚʠʪʠʷ ʩʚʷʟʘʥ ʩʣʝʜʫʶʱʠʡ ʣʦʛʠʯʝʩʢʠʡ ʠ ʢʦʨʨʝʣʠʨʫʶʱʠʡ ʩ 

ʥʠʤ ʠʩʪʦʨʠʯʝʩʢʠʡ ʨʷʜ ʫʯʝʥʠʡ ʦ ʨʘʚʝʥʩʪʚʘʭ: 1) ʪʦʞʜʝʩʪʚʝʥʥʦʤ, 2) ʩʦʚʤʝʩʪʠʤʦʤ, 3) 

ʟʝʨʢʘʣʴʥʦʤ, 4) ʩʦʚʤʝʩʪʠʤʦ-ʟʝʨʢʘʣʴʥʦʤ, 5) ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʙ) ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ 

(ʚʝʱʝʡ, ʩʚʦʡʩʪʚ, ʦʪʥʦʰʝʥʠʡ, ʷʚʣʝʥʠʡ, ʧʨʦʮʝʩʩʦʚ). ʂʘʢ ʤʳ ʧʦʤʥʠʤ, ʨʘʚʝʥʩʪʚʘ 1) ð4) 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʦʨʠʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ; 1) ð5) ðʚ ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ; 1) ð 

6) ð ʚ ʪʝʦʨʠʷʭ ʮʚʝʪʥʦʡ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʠʤʤʝʪʨʠʡ. ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʨʷʜʫ ʢʘʞʜʦʝ 

ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʚʝʥʩʪʚʦ ʚ ʚʠʜʝ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʩʦʜʝʨʞʠʪ ʧʨʝʜʳʜʫʱʠʝ; ʦʙʨʘʪʥʦ ð 

ʟʘʨʦʜʳʰ ʢʘʞʜʦʛʦ ʠʟ ʚʠʜʦʚ ʨʘʚʝʥʩʪʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʚ ʩʠʣʫ ʠʟʚʝʩʪʥʦʡ ʜʠʘʣʝʢʪʠʢʠ 

ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʚ ʣʶʙʦʤ ʠʟ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ.  

  ʀʟ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʯʘʩʪʠ ʤʦʥʦʛʨʘʬʠʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʨʘʩʥʦʡ ʥʠʪʴʶ ʨʘʟʚʠʪʠʷ, 

ʠʩʪʦʨʠʠ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ: 

ʪʝʦʨʠʷ ʩʠʤʤʝʪʨʠʠ ʧʦʜʥʠʤʘʣʘʩʴ ʥʘ ʥʦʚʫʶ ʩʪʫʧʝʥʴ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʧʨʠʥʠʤʘʣʦʩʴ 

ʪʦ ʠʣʠ ʠʥʦʝ ʪʦʞʜʝʩʪʚʦ ʨʘʟʣʠʯʥʦʛʦ, ʨʘʚʝʥʩʪʚʦ ʥʝʨʘʚʥʦʛʦ. ʇʨʠ ʵʪʦʤ ʝʜʠʥʳʤ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʩʝʭ ʵʪʠʭ ʫʪʚʝʨʞʜʝʥʠʡ ʢʘʞʜʳʡ ʨʘʟ ʩʣʫʞʠʣʦ ʦʜʥʦ ʠ ʪʦ ʞʝ: ʚʟʘʠʤʥʘʷ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʤʦʩʪʴ ʧʨʠʟʥʘʚʘʝʤʳʭ ʨʘʚʥʳʤʠ ʜʨʫʛ ʜʨʫʛʫ çʷʚʥʦè ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʦʙʲʝʢʪʦʚ, ʜʦʢʘʟʳʚʘʝʤʘʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʩʦʙʳʭ çʦʧʝʨʘʮʠʡè, ʧʝʨʝʚʦʜʷʱʠʭ 

ʵʪʠ ʧʨʠʟʥʘʢʠ ʜʨʫʛ ʚ ʜʨʫʛʘ. ʗʚʥʦʝ ʦʩʦʟʥʘʥʠʝ ʧʨʠʨʦʜʳ ʵʪʦʛʦ ʦʩʥʦʚʘʥʠʷ ʟʘʩʪʘʚʣʷʝʪ 

ʧʨʠʟʥʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʠʟʚʝʩʪʥʳʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ 

ʩʠʤʤʝʪʨʠʡ, ʘ ʙʝʩʯʠʩʣʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʦ ʦʩʥʦʚʘʥʠʝ, ʙʫʜʫʯʠ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʘʛʘʪʴ ʩʘʤʳʝ çʩʫʤʘʩʰʝʜʰʠʝè ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ, ʣʠʰʴ 



çʆʙʱʘʷ ʪʝʦʨʠʷ ʩʠʩʪʝʤè ʥʘ Practical Science : http://www.sci.aha.ru 

ʙʳ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʧʨʝʜʣʘʛʘʣʠʩʴ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ.  

  ɺʪʦʨʦʤʫ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ ʦʪʚʝʯʘʝʪ ʩʣʝʜʫʶʱʠʡ ʧʨʠʚʦʜʠʤʳʡ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʷʜ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʨʷʜʦʤ ʨʘʚʝʥʩʪʚ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʠʩʪʦʨʠʯʝʩʢʠʤ ʭʦʜʦʤ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ: 1) ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ, 2) 

ʚʨʘʱʝʥʠʝ, 3) ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ, 4) ʚʨʘʱʝʥʠʝ + ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ (ʜʚʠʞʝʥʠʝ), 5) 

ʟʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ, 6) ʜʚʠʞʝʥʠʝ + ʟʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ, 7) ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʠʝ, 8) ʮʚʝʪʥʳʝ, 9) ʧʦʜʦʙʠʷ, 10) ʢʦʥʬʦʨʤʥʳʝ, 11) ʘʬʬʠʥʥʳʝ, 12) 

ʧʨʦʝʢʪʠʚʥʳʝ, 13) ʢʨʫʛʦʚʳʝ, 14) ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ 1) ð 6) ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʪʝʦʨʠʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ; 1) ð7) ð ʚ ʪʝʦʨʠʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ; 1) ð 8) ð ʮʚʝʪʥʦʡ 

ʩʠʤʤʝʪʨʠʠ; ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 9) ð14) ð ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʤʤʝʪʨʠʷʭ 

(ʛʝʦʤʝʪʨʠʷʭ).  

   ʇʨʦʩʤʘʪʨʠʚʘʷ ʦʙʘ ʨʷʜʘ, ʥʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʳʡ ʧʫʪʴ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʧʨʝʜʝʣʴʥʦ ʦʙʱʠʤ ʫʞʝ ʬʠʣʦʩʦʬʩʢʠʤ ʫʪʚʝʨʞʜʝʥʠʝʤ ʦ ʪʦʞʜʝʩʪʚʝ ʨʘʟʣʠʯʥʦʛʦ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʚʪʦʨʦʛʦ ʧʫʪʠ, ʪʦ ʦʥ ʷʚʥʦ ʥʝ ʟʘʚʝʨʰʝʥ. ʇʦʵʪʦʤʫ ʣʦʛʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ ʤʥʦʞʝʩʪʚʦ 

ʥʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʟʜʝʩʴ ʥʝ ʫʢʘʟʘʥʥʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʥʦʚʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʤʙʠʥʠʨʫʷ çʩʪʘʨʳʝè ʠʟ ʥʠʭ ʩ çʩʦʚʤʝʩʪʠʤʳʤʠè ʩ ʥʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ð ʪʠʧʘ ʧʨʦʩʪʳʭ ʠ ʢʨʘʪʥʳʭ ʘʥʪʠ-, ʧʨʦʩʪʳʭ ʠ ʢʨʘʪʥʳʭ ʮʚʝʪʥʳʭ, ʧʨʦʩʪʳʭ ʠ ʢʨʘʪʥʳʭ 

ʮʚʝʪʥʳʭ ʧʨʦʩʪʳʭ ʠ ʢʨʘʪʥʳʭ ʘʥʪʠʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʦʩʪʳʭ ʠ ʢʨʘʪʥʳʭ 

ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ 1) ð 6) ʠ ʦʪʯʘʩʪʠ ʢ 8) ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʵʪʦ ʫʞʝ 

ʩʜʝʣʘʥʦ. ʊʦ ʞʝ ʩʘʤʦʝ ʚʦʟʤʦʞʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 10) ð 14), ʘ ʪʘʢʞʝ ʢ ʥʝʢʦʪʦʨʳʤ ʜʨʫʛʠʤ, 

ʠʟʚʝʩʪʥʳʤ ʚ ʤʘʪʝʤʘʪʠʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʚʪʦʨʦʡ ʧʫʪʴ, ʫʯʠʪʳʚʘʷ ʙʝʩʯʠʩʣʝʥʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʦʙʥʘʨʫʞʠʚʘʝʪ 

ʪʝʥʜʝʥʮʠʶ çʟʘʚʝʨʰʠʪʴʩʷè ʧʨʝʜʝʣʴʥʦ ʦʙʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ð ʠʟʤʝʥʝʥʠʝʤ, ʠʤʝʶʱʠʤ 

ʫʞʝ ʩʪʘʪʫʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʢʘʪʝʛʦʨʠʠ.  

  3. ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʜʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʯʝʨʝʟ ʢʘʪʝʛʦʨʠʠ: ʩʦʭʨʘʥʝʥʠʝ ʠ 

ʠʟʤʝʥʝʥʠʝ, ʪʦʞʜʝʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ, ʧʦʢʦʡ ʠ ʜʚʠʞʝʥʠʝ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʦʥʦ ʫʯʠʪʳʚʘʝʪ 

ʚʘʞʥʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʅ. ʌ. ʆʚʯʠʥʥʠʢʦʚʘ (1963, 1966 ʛʛ.), ɺ.ʉ. ɻʦʪʪʘ ʠ ɸ.ʌ. 
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.  ʉʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʳʤ ʘʚʪʦʨʘʤ, ʩʠʤʤʝʪʨʠʷðʵʪʦ ʩʧʝʮʠʬʠʯʝʩʢʦʝ  

ʝʜʠʥʩʪʚʦ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ, ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ ʤʳ 

ʚʚʝʣʠ ʚ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʫʢʘʟʘʥʠʝ ʥʘ ʦʙʲʝʢʪ ʆ ð ʥʦʩʠʪʝʣʷ ʩʠʤʤʝʪʨʠʠ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʢʨʳʣʠ ʚʠʜ ʩʘʤʦʡ ʵʪʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. ʇʝʨʚʦʝ ʤʳ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ 

ʩʜʝʣʘʪʴ ʧʦʪʦʤʫ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʙʝʟ ʥʦʩʠʪʝʣʷ, ʩʫʙʩʪʘʥʮʠʠ ʩʠʤʤʝʪʨʠʠ ʥʝʪ ʠ ʩʘʤʦʡ 

ʩʠʤʤʝʪʨʠʠ; ʚʦ-ʚʪʦʨʳʭ, ʙʝʟ ʪʘʢʦʛʦ ʫʢʘʟʘʥʠʷ ʥʝ ʫʜʘʝʪʩʷ ʩʢʦʣʴ ʣʠʙʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ 

ʦʙʨʘʟʦʤ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʤʤʝʪʨʠʠ ʚ ʪʝʨʤʠʥʘʭ ʢʦʥʢʨʝʪʥʳʭ 

ð ʩʪʨʫʢʪʫʨʥʦʡ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ, ʜʠʥʘʤʠʯʝʩʢʦʡ ð ʩʠʤʤʝʪʨʠʡ. ʊʝʤ ʩʘʤʳʤ ʙʝʟ ʫʢʘʟʘʥʠʷ 

ʥʦʩʠʪʝʣʷ ʩʠʤʤʝʪʨʠʠ ʦʙʦʙʱʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʧʝʨʝʩʪʘʝʪ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʝʛʦ ʧʦʣʥʦʪʳ ʠ ʠʩʪʠʥʥʦʩʪʠ.  

  ɺʪʦʨʦʝ ʤʳ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʩʜʝʣʘʪʴ ʧʦʪʦʤʫ, ʯʪʦ ʙʝʟ ʨʘʩʢʨʳʪʠʷ ʧʨʠʨʦʜʳ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʩʠʤʤʝʪʨʠʡʥʦʛʦ ʝʜʠʥʩʪʚʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ, ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʢʘʟʳʚʘʝʪʩʷ ʠ ʩʘʤʘ ʩʠʤʤʝʪʨʠʷ. ɺʳʷʚʣʝʥʠʝ ʧʨʠʨʦʜʳ ʵʪʦʡ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʷʚʥʳʤ ʫʢʘʟʘʥʠʝʤ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʠʤʤʝʪʨʠʠ ʥʘ ʪʨʝʪʴʶ ʠ ʯʝʪʚʝʨʪʫʶ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʣʝʜʥʝʡ (ʧʦʜʨʦʙʥʝʝ ʦ ʥʠʭ 

ʩʤ. ʚʳʰʝ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʨʝʜʩʪʘʝʪ ʢʘʢ 

ʚʟʘʠʤʦʩʦʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ð ʩʦʭʨʘʥʷʶʱʝʛʦʩʷ, ʪʦʞʜʝʩʪʚʝʥʥʦʛʦ, 

ʧʦʢʦʷʱʝʛʦʩʷ, ʪ. ʝ. ʧʨʠʟʥʘʢʦʚ ʇ ʦʙʲʝʢʪʘ ʆ, ʠ ʚʘʨʠʘʥʪʥʦʛʦ ð ʠʟʤʝʥʷʶʱʝʛʦʩʷ, ʨʘʟʣʠʯʥʦʛʦ, 

ʜʚʠʞʫʱʝʛʦʩʷ, ʪ. ʝ. ʠʟʤʝʥʝʥʠʡ ʀ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʣʶʙʦʝ ʠʥʚʘʨʠʘʥʪʥʦʝ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ 

ʧʨʝʜʩʪʘʝʪ ʥʝ ʢʘʢ ʠʥʚʘʨʠʘʥʪʥʦʝ ʚʦʦʙʱʝ, ʥʝ ʩʘʤʦ ʧʦ ʩʝʙʝ, ʘ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 
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 ʉʤ. ʅ. ʌ. ʆʚʯʠʥʥʠʢʦʚ. ʇʨʠʥʮʠʧʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʦʙʣʝʤʘ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʠ. ð çʌʠʣʦʩʦʬʩʢʠʝ 

ʧʨʦʙʣʝʤʳ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮè. ʄ., 1963, ʩʪʨ. 94; ʝʛʦ ʞʝ. ʇʨʠʥʮʠʧʳ ʩʦʭʨʘʥʝʥʠʷ, ʩʪʨ. 318; ɺ. ʉ. 

ɻʦʪʪ, ɸ. ʌ. ʇʝʨʝʪʫʨʠʥ. ʉʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ ʢʘʢ ʢʘʪʝʛʦʨʠʠ ʧʦʟʥʘʥʠʷ. ð çʉʠʤʤʝʪʨʠʷ. 

ʀʥʚʘʨʠʘʥʪʥʦʩʪʴ. ʉʪʨʫʢʪʫʨʘè, ʩʪʨ. 40, 46; ʩʤ. ʪʘʢʞʝ; ʖ. ɸ. ʋʨʤʘʥʮʝʚ. ʉʦʭʨʘʥʝʥʠʝ, ʩʠʤʤʝʪʨʠʷ ʠ ʩʪʨʫʢʪʫʨʘ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʣʦʩʦʬʠʠ. ð çɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠè , 1968, ˉ 1, ʩʪʨ. 159ð164. 
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ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʢʪʘ, ʪʘʢʠʭ, ʢʦʪʦʨʳʝ ʟʘʤʳʢʘʶʪ ʧʦ 

ʠʥʚʘʨʠʘʥʪʥʳʤ ʧʨʠʟʥʘʢʘʤ ʦʙʲʝʢʪ ʥʘ ʩʝʙʷ, ʥʝ ʟʘʪʨʘʛʠʚʘʶʪ ʵʪʠ ʧʨʠʟʥʘʢʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʢʪʘ ʦʥʦ ʫʞʝ ʥʝ ʙʫʜʝʪ ʠʥʚʘʨʠʘʥʪʥʳʤ.  

ʆʙʨʘʪʥʦ. ʃʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʢʪʘ ʧʨʝʜʩʪʘʝʪ ʥʝ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʚʦʦʙʱʝ, ʥʝ ʩʘʤʦ ʧʦ ʩʝʙʝ, ʘ 

ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʚʘʨʠʘʥʪʦʚ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʚʘʨʠʘʥʪʦʚ ʦʥʦ ʤʦʞʝʪ ʠ ʥʝ ʙʳʪʴ ʠʟʤʝʥʝʥʠʝʤ. ɺ ʠʪʦʛʝ ʢʘʞʜʦʤʫ ʧʦʢʦʶ, 

ʪʦʞʜʝʩʪʚʫ, ʩʦʭʨʘʥʝʥʠʶ ʫʯʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ ʚʳʥʫʞʜʘʝʪ ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʜʚʠʞʝʥʠʡ, ʨʘʟʣʠʯʠʡ, ʠʟʤʝʥʝʥʠʡ, ʠ, ʥʘʦʙʦʨʦʪ, ʢʘʞʜʦʤʫ 

ʜʚʠʞʝʥʠʶ, ʨʘʟʣʠʯʠʶ, ʠʟʤʝʥʝʥʠʶ ʦʥʦ ʟʘʩʪʘʚʣʷʝʪ ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʦʢʦʝʚ, ʪʦʞʜʝʩʪʚ, ʩʦʭʨʘʥʝʥʠʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʵʪʦ ʫʯʝʥʠʝ 

ʧʨʝʜʣʘʛʘʝʪ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ð ʪʝʦʨʠʶ ʛʨʫʧʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʪʝʦʨʠʶ ʠʥʚʘʨʠʘʥʪʦʚ 

ð ʢʘʢ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʦ ʜʘʥʥʦʤʫ ʥʘʙʦʨʫ ʠʥʚʘʨʠʘʥʪʥʳʭ ʧʨʠʟʥʘʢʦʚ {ʇ} ʯʠʩʣʘ, ʚʠʜʘ ʚʩʝʭ 

ʩʦʭʨʘʥʷʶʱʠʭ ʵʪʠ ʇ ʠʟʤʝʥʝʥʠʡ ʤʥʦʞʝʩʪʚʘ {ʀ} , ʪʘʢ ʠ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʦ ʜʘʥʥʦʤʫ 

ʤʥʦʞʝʩʪʚʫ ʠʟʤʝʥʝʥʠʡ {ʀ}  ʯʠʩʣʘ, ʚʠʜʘ ʚʩʝʭ ʩʦʭʨʘʥʷʶʱʠʭʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ 

ʧʨʠʟʥʘʢʦʚ ʤʥʦʞʝʩʪʚʘ {ʇ}.  

  ʉʢʘʟʘʥʥʦʝ ʦ ʚʟʘʠʤʥʦʡ ʩʦʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʠ ʚʘʨʠʘʥʪʥʦʛʦ ʚʘʞʥʦ ʝʱʝ 

ʠ ʩ ʪʘʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʆʥʦ ʟʘʩʪʘʚʣʷʝʪ ʥʘʩ ð ʫʞʝ ʥʘ ʩʘʤʦʤ ʘʙʩʪʨʘʢʪʥʦʤ ʫʨʦʚʥʝ ð 

ʧʨʠʟʥʘʪʴ, ʯʪʦ ʫ ʦʙʲʝʢʪʦʚ ʥʝʪ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʘʩʠʤʤʝʪʨʠʠ; 

ʩʠʤʤʝʪʨʠʯʥʦʝ (ʨʘʚʥʦʝ, ʪʦʞʜʝʩʪʚʝʥʥʦʝ) ʦʜʥʦʡ ʪʝʦʨʠʠ (ʥʘʧʨʠʤʝʨ, ʘʥʪʠʩʠʤʤʝʪʨʠʠ) 

ʤʦʞʝʪ ʙʳʪʴ ʘʩʠʤʤʝʪʨʠʯʥʳʤ (ʥʝʨʘʚʥʳʤ, ʨʘʟʣʠʯʥʳʤ) ʜʨʫʛʦʡ ʪʝʦʨʠʠ (ʥʘʧʨʠʤʝʨ, 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ) ʠ ʥʘʦʙʦʨʦʪ.  

  ʊʘʢʦʚʳ ʥʦʚʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʚ ʩʪʘʨʳʭ ʢʘʪʝʛʦʨʠʷʭ ʧʦʢʦʷ ʠ 

ʜʚʠʞʝʥʠʷ, ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʦʚʳʭ ʢʘʪʝʛʦʨʠʡ 

ʩʠʤʤʝʪʨʠʠ ʠ ʘʩʠʤʤʝʪʨʠʠ.  

  4. ʇʨʠʚʝʜʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʤʤʝʪʨʠʠ ʥʝʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ 

ʬʦʨʤ ʜʚʠʞʝʥʠʷ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʩʘʤʦʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ, 

ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤ ʚʳʰʝ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ, 

ʧʨʠʩʫʱʘ ʘʙʩʦʣʶʪʥʦ ʣʶʙʦʤʫ ʦʙʲʝʢʪʫ ð ʤʘʪʝʨʠʘʣʴʥʦʤʫ ʠ ʠʜʝʘʣʴʥʦʤʫ: ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʦʙʲʝʢʪʳ ʧʨʦʩʪʦ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʙʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʟʥʘʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʣʶʙʦʛʦ 

ʦʙʲʝʢʪʘ ʦʩʪʘʚʘʪʴʩʷ ʪʦʞʜʝʩʪʚʝʥʥʳʤ ʩʘʤʦʤʫ ʩʝʙʝ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʚʦʜʘ ʦ 

ʥʘʣʠʯʠʠ ʚ ʣʶʙʦʤ ʦʙʲʝʢʪʝ ʩʚʦʡʩʪʚʘ ʩʠʤʤʝʪʨʠʠ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʠʤʝʷ ʪʦʞʜʝʩʪʚʝʥʥʳʡ 

ʩʘʤʦʤʫ ʩʝʙʝ ʦʙʲʝʢʪ, ʤʳ ʠʤʝʝʤ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʠʤʤʝʪʨʠʠ 1) ʦʙʲʝʢʪ 

ʆ,  2) ʩʦʭʨʘʥʷʶʱʝʝʩʷ ʇ, 3) ʠʟʤʝʥʷʶʱʝʝʩʷ ʀ, 4) ʩʘʤʦʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ ʆ ʧʦ 

ʧʨʠʟʥʘʢʘʤ ʇ, ʦʙʝʩʧʝʯʠʚʘʝʤʫʶ ʥʝ ʟʘʪʨʘʛʠʚʘʶʱʠʤʠ ʇ ʠʟʤʝʥʝʥʠʷʤʠ ʀ.  ʆʜʥʘʢʦ ʵʪʠ 

ʫʪʚʝʨʞʜʝʥʠʷ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʤʥʦʛʦʝ.         

 ɺʦ-ʧʝʨʚʳʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʠʤʤʝʪʨʠʠ ʦʙʲʝʢʪʘ ʆ ʪʝʦʨʠʠ 

ʛʨʫʧʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʪʝʦʨʠʠ ʠʥʚʘʨʠʘʥʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʟʘʤʝʯʘʪʝʣʴʥʫʶ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ 

ʩʠʤʤʝʪʨʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʠʚʥʦʝ, ʩ 

ʜʨʫʛʦʡ, ð ʢʘʢ ʢʘʪʝʛʦʨʠʷ ʧʦʟʥʘʥʠʷ. ɺ ʩʠʣʫ ʩʚʦʝʡ ʘʪʨʠʙʫʪʠʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʤʤʝʪʨʠʷ 

ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʙʳʪʴ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʢ, 

ʘ ʚ ʩʠʣʫ ʩʚʦʝʡ ʢʘʪʝʛʦʨʠʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʦʥʘ, ʤʦʞʝʪ ʙʳʪʴ, ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ ʧʦʟʥʘʥʠʷ ʪʘʢʞʝ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʢʘʭ.  

  ʗʚʥʦ ʚʳʭʦʜʷ ʟʘ ʨʘʤʢʠ ʦʪʜʝʣʴʥʳʭ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʧʨʠʦʙʨʝʪʘʷ ʩʪʘʪʫʩ 

ʦʙʱʝʥʘʫʯʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʩʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ ʠʤʝʶʪ ʠ ʙʦʣʴʰʦʝ ʬʠʣʦʩʦʬʩʢʦʝ 

ʟʥʘʯʝʥʠʝ. ɺʳʰʝ ʤʳ ʫʙʝʜʠʣʠʩʴ ʚ ʵʪʦʤ ʧʨʠ ʫʪʦʯʥʝʥʠʠ ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʢʘʪʝʛʦʨʠʡ ʪʦʞʜʝʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ, ʧʦʢʦʷ ʠ ʜʚʠʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʠʤʤʝʪʨʠʠ ʠ ʘʩʠʤʤʝʪʨʠʠ. ɿʜʝʩʴ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʘʨʥʳʭ 

ʬʠʣʦʩʦʬʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ʠ ʧʦʥʷʪʠʡ: ʬʦʨʤʘ ʠ ʩʦʜʝʨʞʘʥʠʝ, ʧʨʠʯʠʥʘ ʠ ʩʣʝʜʩʪʚʠʝ, 

ʩʣʫʯʘʡʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ, ʝʜʠʥʩʪʚʦ ʠ ʙʦʨʴʙʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʤʘʪʝʨʠʷ ʠ ʩʦʟʥʘʥʠʝ, ʩʫʱʥʦʩʪʴ ʠ ʷʚʣʝʥʠʝ. ʝʜʠʥʠʯʥʦʝ ʠ ʦʙʱʝʝ, 

ʩʫʙʲʝʢʪ ʠ ʦʙʲʝʢʪ, ɺʦʟʤʦʞʥʦʩʪʴ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʩʚʦʙʦʜʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ.  

ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʧʘʨʳ ʤʝʞʜʫ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʠʤʝʝʪ ʤʝʩʪʦ 
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ʠʟʚʝʩʪʥʘʷ ʘʥʪʠʩʠʤʤʝʪʨʠʷ, ʪʘʢ ʢʘʢ, ʠʩʭʦʜʷ ʠʟ ʣʶʙʦʛʦ ʧʦʥʷʪʠʷ (ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʝʤʫ 

ʦʙʲʝʢʪʘ) ʜʘʥʥʦʡ ʧʘʨʳ, ʤʳ ʧʦ ʟʘʢʦʥʘʤ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʤʦʞʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ:  

1) ʘʥʪʠʨʘʚʥʦʝ ʝʤʫ ʝʛʦ ʘʥʪʠʧʦʥʷʪʠʝ (ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ çʘʥʪʠʦʙʲʝʢʪè), 2) ʧʘʨʥʦʩʪʴ, 

3) ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʫʶ ʧʨʝʦʙʨʘʟʫʝʤʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʜʘʥʥʦʡ ʧʘʨʳ) ʜʨʫʛ 

ʚ ʜʨʫʛʘ, 4) ʩʦʚʧʘʜʝʥʠʝ ʧʘʨʳ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʧʨʠʟʥʘʢʘʤ ʩ ʩʘʤʦʡ ʩʦʙʦʡ.  

  ɺ ʠʪʦʛʝ ʤʳ ʠʤʝʝʤ ʚʩʝ ʧʨʠʟʥʘʢʠ ʩʠʤʤʝʪʨʠʠ: 1) ʦʙʲʝʢʪðʧʘʨʫ; 2) ʠʥʚʘʨʠʘʥʪʥʦʝð

ʥʘʣʠʯʠʝ ʚ ʢʘʞʜʦʤ ʠʟ ʧʘʨʥʳʭ ʧʦʥʷʪʠʡ ʠ ʦʪʚʝʯʘʶʱʝʤ ʝʤʫ ʨʝʘʣʴʥʦʤ ʷʚʣʝʥʠʠ ʩʚʦʡʩʪʚ 

ʜʨʫʛʦʛʦ ʧʘʨʥʦʛʦ ʧʦʥʷʪʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʷʚʣʝʥʠʷ; 3) ʦʧʨʝʜʝʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ð 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʧʘʨʳ ʜʨʫʛ ʚ ʜʨʫʛʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ; 4) 

çʩʘʤʦʩʦʚʤʝʱʝʥʠʝè ʦʙʲʝʢʪʘ ð ʩʦʚʧʘʜʝʥʠʝ ʧʘʨʳ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʧʨʠʟʥʘʢʘʤ ʩ  

ʩʘʤʦʡ ʩʦʙʦʡ.  

  ɺʳʰʝʩʢʘʟʘʥʥʦʝ ð ʦʜʥʘ ʩʪʦʨʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. ɼʨʫʛʘʷ 

ʩʪʦʨʦʥʘ ð ʚ ʝʛʦ ʠʟʚʝʩʪʥʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ. ʇʦʩʣʝʜʥʝʝ ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʧʘʨʥʳʭ ʧʦʥʷʪʠʡ ʠ ʢʘʪʝʛʦʨʠʡ ʠ ʦʪʚʝʯʘʶʱʠʭ ʠʤ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ð 

ʵʪʦ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʣʠʰʴ ʦʜʥʘ ʝʛʦ çʪʦʯʢʘè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʘʥʪʠʨʘʚʝʥʩʪʚʫ ɺʦ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʝʛʦ çʪʦʯʢʘʭè ʦʥʠ ʙʫʜʫʪ ʚʟʘʠʤʥʦ (ʘʥʪʠ) ʥʝʨʘʚʥʳ, ʘʩʠʤʤʝʪʨʠʯʥʳ ð ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʘʥʪʠʩʠʤʤʝʪʨʠʠ. ʉ ʧʦʟʠʮʠʠ ʜʨʫʛʦʡ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʩʠʤʤʝʪʨʠʠ ʜʘʞʝ ʚ ʵʪʠʭ ʥʝʨʘʚʥʳʭ 

ʪʦʯʢʘʭ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʥʦʚʘ ʧʦ-ʩʚʦʝʤʫ ʩʠʤʤʝʪʨʠʯʥʳʤ, ʢʦʣʴ ʩʢʦʨʦ 

ʫʜʘʩʪʩʷ ʵʪʠ ʩʪʦʨʦʥʳ ʧʘʨʳ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ (ʚʦ ʚʨʝʤʝʥʠ) ʜʨʫʛ ʚ ʜʨʫʛʘ ʠ ʧʦ 

çʘʥʪʠʥʝʨʘʚʥʳʤè ʧʨʠʟʥʘʢʘʤ. ʇʨʘʚʜʘ, ʵʪʦ ʪʦʪʯʘʩ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʦʚʫʶ ʘʩʠʤʤʝʪʨʠʶ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʘʥʥʦʡ ʩʠʤʤʝʪʨʠʠ. ʀ ʪʘʢ ʙʝʟ ʢʦʥʮʘ...  

  ʆʙʥʘʨʫʞʝʥʥʳʡ ʟʜʝʩʴ ʘʥʪʠʩʠʤʤʝʪʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʘʨʥʳʭ ʬʠʣʦʩʦʬʩʢʠʭ 

ʢʘʪʝʛʦʨʠʡ ʠ ʧʦʥʷʪʠʡ, ʚʦ-ʧʝʨʚʳʭ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʠ ʫʢʘʟʘʪʴ ʩʘʤʫ ʧʨʠʯʠʥʫ ʠʭ 

ʧʘʨʥʦʩʪʠ; ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʥ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʫʯʝʥʥʦʝ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʧʨʦʷʚʣʝʥʠʠ ʩʠʤʤʝʪʨʠʠ ʚ ʤʳʰʣʝʥʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʦʥ 

ʧʦʟʚʦʣʷʝʪ ʦʞʠʜʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʦʞʜʝʥʠʷ ʥʦʚʳʭ ʢʘʪʝʛʦʨʠʡ 

ʯʘʱʝ ʚʩʝʛʦ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʚʦʟʤʦʞʥʦ, ʚʩʝʛʜʘ ʧʘʨʘʤʠ. ʀʤʝʥʥʦ ʪʘʢ ʧʳʪʘʶʪʩʷ ʚʥʝʜʨʠʪʴ 

ʚ ʥʘʫʢʫ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ ʫʨʦʚʥʝ ʦʙʱʝʥʘʫʯʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʧʦʥʷʪʠʷ çʩʠʤʤʝʪʨʠʷ ʠ 

ʘʩʠʤʤʝʪʨʠʷè, çʩʠʩʪʝʤʘ ʠ ʭʘʦʩè, çʧʦʣʠʤʦʨʬʠʟʤ ʠ ʠʟʦʤʦʨʬʠʟʤè, çʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ɺ-ʪʨʝʪʴʠʭ, ʦʥ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʜʦʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ çʩʪʘʨʳʭè 

ʢʘʪʝʛʦʨʠʡ ʠʭ çʘʥʪʠʢʘʪʝʛʦʨʠʷʤʠè ʜʦ ʧʘʨʳ.  

  ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʥʘʧʨʠʤʝʨ, ʧʨʘʚʜʘ ʠʩʭʦʜʷ ʠ ʠʟ ʮʝʣʦʛʦ ʨʷʜʘ ʜʨʫʛʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, 

ʢʘʪʝʛʦʨʠʠ çʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴè ʠ çʚʟʘʠʤʦʜʝʡʩʪʚʠʝè ʤʳ ʜʦʧʦʣʥʠʣʠ ʠʭ ʘʥʪʠʢʘʪʝʛʦʨʠʷʤʠ ʜʦ 

ʧʘʨ çʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ð ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴè, çʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ð ʥʝʚʟʘʠʤʦʜʝʡʩʪʚʠʝè, 

ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʣʥʝʝ ʦʪʚʝʯʘʶʪ ʬʘʢʪʘʤ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʩʫʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ɿʘʤʝʪʠʤ, ʥʝ ʜʦʢʘʟʳʚʘʷ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʦʝ ʤʦʞʥʦ ʧʨʦʜʝʣʘʪʴ ʩ ʢʘʪʝʛʦʨʠʝʡ çʟʘʚʠʩʠʤʦʩʪʴè, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʘʨʫ çʟʘʚʠʩʠʤʦʩʪʴ ð ʥʝʟʘʚʠʩʠʤʦʩʪʴè. ʇʨʠʯʝʤ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʫʜʘʩʪʩʷ ʜʦʩʪʠʯʴ ʭʦʨʦʰʝʛʦ ʩʦʛʣʘʩʠʷ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʫʯʠʪʳʚʘʷ ʦʛʨʦʤʥʦʝ 

ʦʥʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʘʪʝʛʦʨʠʠ çʥʝʟʘʚʠʩʠʤʦʩʪʴè. ɼʦʩʪʘʪʦʯʥʦ ʚ 

ʵʪʦʡ ʩʚʷʟʠ ʫʢʘʟʘʪʴ ʭʦʪʷ ʙʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʬʘʢʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ, ʦʪʜʝʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʦʜʦʙʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʄʠʥʢʦʚʩʢʦʛʦ; ʥʘ ʬʘʢʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ, ʠʟʫʯʘʝʤʳʝ ʪʝʦʨʠʝʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʦʡ; 

ʥʘʢʦʥʝʮ, ʥʘ ʦʙʱʝʠʟʚʝʩʪʥʳʡ ʬʘʢʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʮʠʧʘ ʠ ʢʨʠʪʝʨʠʝʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ 

ʧʦʟʥʘʥʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʘʟʣʠʯʥʳʭ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʭ, 

ʪʝʦʨʠʡ.  

  ʅʘ ʵʪʦʤ ʤʳ ʤʦʞʝʤ ʧʦʩʪʘʚʠʪʴ ʪʦʯʢʫ ʠ ʧʝʨʝʡʪʠ ʢ ʘʥʘʣʠʟʫ ʩʠʤʤʝʪʨʠʠ ʚ ʞʠʚʦʡ 

ʧʨʠʨʦʜʝ: ʦʩʥʦʚʘ ʜʣʷ ʵʪʦʛʦ ʫʞʝ ʧʦʩʪʨʦʝʥʘ.  

 

ʉʀʄʄɽʊʈʀʗ ɺ ɾʀɺʆʁ ʇʈʀʈʆɼɽ  
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ʇʝʨʝʜ ʥʘʤʠ ʚ ʪʝʯʝʥʠʝ ʪʳʩʷʯ ʧʦʢʦʣʝʥʠʡ  

ʩʪʦʠʪ ʟʘʛʘʜʢʘ ʥʝʨʘʟʨʝʰʝʥʥʘʷ,  

ʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʨʝʰʠʤʘʷ ð ʟʘʛʘʜʢʘ ʞʠʟʥʠ. 

ʀ. ɺʝʨʥʘʜʩʢʠʡ 

 

  ʇʝʨʝʭʦʜʷ ʢ ʘʥʘʣʠʟʫ ʩʠʤʤʝʪʨʠʠ ʥʦʚʦʛʦ ʚʠʜʘ ʤʘʪʝʨʠʠ ʞʠʚʦʡ, ʧʦʟʚʦʣʠʪʝʣʴʥʦ 

ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ: çʏʪʦ ʚʦʦʙʱʝ ʟʘʨʘʥʝʝ ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʧʨʠʩʪʫʧʘʷ ʢ ʠʟʫʯʝʥʠʶ ʩʠʤʤʝʪʨʠʠ 

ʥʝ ʪʦʣʴʢʦ ʞʠʚʦʡ, ʥʦ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʤʘʪʝʨʠʠ?è ʇʦ ʩʫʱʝʩʪʚʫ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʯʠʩʪʦ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ. ʀ ʦʥ ʜʘʥ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ: ʧʝʨʝʭʦʜʷ ʢ ʘʥʘʣʠʟʫ ʩʠʤʤʝʪʨʠʠ ʥʦʚʦʛʦ 

ʚʠʜʘ ʤʘʪʝʨʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʞʠʚʦʡ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʚʳʷʚʣʝʥʠʷ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ð 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʚʨʝʤʝʥʥʦʡ, ʜʠʥʘʤʠʯʝʩʢʦʡ, ʩʫʙʩʪʘʥʮʠʦʥʘʣʴʥʦʡ ð ʠ 15 ʠʣʠ 64 

ʦʩʥʦʚʥʳʭ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʩʠʤʤʝʪʨʠʡ, ʪʘʢ ʢʘʢ × =  +  + +  = 4+6+4+1=15, ʘ 

×  =  +  + + = 4+12+24+24 = ʙ4.  

  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʨʝʜʤʝʪ ʙʠʦ- (ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ) ʩʠʤʤʝʪʨʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʢʣʶʯʝʥʳ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ 4 ʦʩʥʦʚʥʳʭ ʠ 15 ʠʣʠ 64 ʦʩʥʦʚʥʳʭ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʩʠʤʤʝʪʨʠʡ 

ʤʘʪʝʨʠʠ ʠ, ʫʞ ʢʦʥʝʯʥʦ, ʪʝ ʝʝ ʘʩʧʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʭʚʘʯʝʥʳ ʪʝʦʨʠʷʤʠ ʩʪʨʫʢʪʫʨʥʦʡ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʚ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʡ. ʅʠʞʝ, ʧʝʨʝʭʦʜʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ, ʤʳ ʙʫʜʝʤ ʚʳʥʫʞʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʝʡ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʣʠʰʴ ʪʨʠ ʝʝ ʪʠʧʘ ʩʪʨʫʢʪʫʨʥʳʡ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ, ʜʠʥʘʤʠʯʝʩʢʠʡ. ʆʜʥʘʢʦ 

ʜʘʞʝ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ð ʥʘ ʬʦʥʝ ʩʝʛʦʜʥʷʰʥʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʝʜʤʝʪʘ ʙʠʦʩʠʤʤʝʪʨʠʢʠ ʣʠʰʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ (ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʍʝʝʰʘ ð ʐʫʙʥʠʢʦʚʘ) ðʥʦʚʳʡ.  

  ɽʱʝ ʦʜʥʦ ʟʘʤʝʯʘʥʠʝ. ʄʥʦʛʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʘʩʧʝʢʪʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʚ 

ʨʘʟʜʝʣʘʭ ʦ ʟʦʣʦʪʦʤ ʩʝʯʝʥʠʠ, ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ, ʬʦʨʤʝ ʠ ʩʪʨʦʝʥʠʠ, ʚʩʪʨʝʯʘʝʤʦʩʪʠ, 

ʩʚʦʡʩʪʚʘʭ D ʠ L ʵʥʘʥʪʠʦʤʦʨʬʦʚ ʫʞʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʙʫʜʝʪ 

ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʜʨʫʛʠʝ ʝʝ ʘʩʧʝʢʪʳ. ʇʨʠ ʵʪʦʤ Ä 1ð3 ʧʦʩʚʷʱʝʥʳ ʩʪʨʫʢʪʫʨʥʦʡ, ʘ Ä 4 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʠʦʩʠʤʤʝʪʨʠʷʤ.  
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ʉʀʄʄɽʊʈʀʗ  

ɹʀʆʃʆɻʀʏɽʉʂɸʗ ð ʉʊʈʋʂʊʋʈʅɸʗ, ɻɽʆʄɽʊʈʀʏɽʉʂɸʗ, 

ɼʀʅɸʄʀʏɽʉʂɸʗ 

ɺʦʟʤʦʞʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ: ʪʨʝʭʤʝʨʥʦʡ (ʚ ʦʙʲʝʤʝ) ʠ ʙʦʣʝʝ ʩʚʦʙʦʜʥʳʭ ð 

ʜʚʫʤʝʨʥʦʡ (ʩʣʦʠ) ʠʣʠ ʦʜʥʦʤʝʨʥʦʡ (ʮʝʧʦʯʢʠ) ð ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʷʤʠ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʠʣʠ ʢʚʘʟʠʠʜʝʥʪʠʯʥʦʩʪʠ ʯʘʩʪʠʮ ʠ ʥʠʢʘʢ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʘʚʘ ʵʪʠʭ 

ʯʘʩʪʠʮ ʠʣʠ ʦʪ ʧʨʠʨʦʜʳ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʊʘʢʠʤʠ ʯʘʩʪʠʮʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ð ʠ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʘʢ ʦʥʦ ʠ ʝʩʪʴ ð ʚ ʦʩʥʦʚʥʦʤ ʘʪʦʤʳ ʠ ʥʦʥʳ. ʕʪʦ ʤʦʛʫʪ 

ʙʳʪʴ ʪʘʢʞʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʝʜʠʥʠʮʳ, ʥʘʧʨʠʤʝʨ ʤʦʣʝʢʫʣʳ ʚ ʦʙʳʯʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʘʭ ʠʣʠ ʧʦʣʠʤʝʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮʘʭ ʠ ʚ 

ʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʝʣʣʘʭ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʜʘʞʝ ʮʝʣʳʝ ʢʣʝʪʢʠ, ʦ ʯʝʤ  

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʣʠʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʫ ʨʘʩʪʝʥʠʡ ʠʣʠ 

ʩʠʤʤʝʪʨʠʷ ʧʷʪʦʛʦ ʧʦʨʷʜʢʘ ʫ ʤʦʨʩʢʠʭ ʝʞʝʡ.  

ɼʞ. ɹʝʨʥʘʣ 

 

Ä 1.  ɹʀʆʉʀʄʄɽʊʈʀʗ  

ʉʊʈʋʂʊʋʈʅɸʗðʄʆʃɽʂʋʃʗʈʅɸʗ 

  ʉʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʩʠʤʤʝʪʨʠʠ ʤ  rʨʘʩʢʨʦʝʤ ʧʦʩʪʝʧʝʥʥʦ, ʧʝʨʝʭʦʜʷ ʦʪ 

ʥʫʣʴʤʝʨʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʙʠʦʤʦʣʝʢʫʣ ʢ ʦʜʥʦ-, ʜʚʫ-, ʪʨʝʭʤʝʨʥʳʤ.  

  ʀʟ ʚʩʝʭ ʪʦʯʝʯʥʳʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʜʣʷ çʤʦʥʦʤʝʨʥʳʭè ʤʦʣʝʢʫʣ ʥʘʠʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʳ ʣʠʰʴ ʜʚʝ ð ʧ ʠ ʧ Ā m, ʧʨʠ ʵʪʦʤ ʦʙʳʯʥʦ ʧ = 1, 2, ..., k, ʛʜʝ k ð ʚʝʣʠʯʠʥʘ 

ʥʝʙʦʣʴʰʘʷ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʟʜʝʩʴ ʦʢʘʟʳʚʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (1) ʠ m, 2 Ā m, 3 Ā mé ʇʝʨʚʘʷ ʭʘʨʘʢʪʝʨʥʘ, ʥʘʧʨʠʤʝʨ, ʧʦʯʪʠ ʜʣʷ ʚʩʝʭ 

ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ð ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ð ʤʦʥʦʤʝʨʥʳʭ ʠʣʠ ʦʣʠʛʦʩʘʭʘʨʦʚ, ʘʣʢʘʣʦʠʜʦʚ, 

ʤʥʦʛʠʭ ʘʤʠʥʦʢʠʩʣʦʪ; ʚʪʦʨʳʝ ʛʨʫʧʧʳ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʩʷʢʦʛʦ ʨʦʜʘ ʦʧʪʠʯʝʩʢʠ 

ʥʝʘʢʪʠʚʥʳʭ, ʯʘʩʪʦ ʟʘʧʘʩʥʳʭ ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ ʥʝʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʠʥʦʛʜʘ 

ʧʨʠʭʦʜʠʪʩʷ ʦʧʠʩʳʚʘʪʴ ʩʠʤʤʝʪʨʠʶ, ʧʦʜʯʘʩ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ (ʥʝʢʦʪʦʨʳʝ ʘʟʦʪʠʩʪʳʝ ʦʩʥʦʚʘʥʠʷ). ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʨʝʟʢʦ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʵʤʧʠʨʠʯʝʩʢʦʝ ʦʙʦʙʱʝʥʠʝ ɻ. ʌ. ɻʘʫʟʝ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʠʩʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 
214
. ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʢʘʨʪʠʥʘ ʟʜʝʩʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʘʟʳʚʘʝʪʩʷ 

ʩʣʦʞʥʝʝ.  

  ɸʤʠʥʦʢʠʩʣʦʪʳ, ʧʫʨʠʥʦʚʳʝ ʠ ʧʠʨʠʤʠʜʠʥʦʚʳʝ ʘʟʦʪʠʩʪʳʝ ʦʩʥʦʚʘʥʠʷ, ʩʘʭʘʨʘ ʠ ʪ.ʜ., 

ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʭʠʤʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ, çʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷè ʚ ʧʦʣʠʤʝʨʥʳʝ, ʚʳʪʷʥʫʪʳʝ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʮʝʧʥʳʝ ʤʦʣʝʢʫʣʳ ð ʙʝʣʢʠ, ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʮʝʣʣʶʣʦʟʫ, 

ʢʨʘʭʤʘʣ, ʛʣʠʢʦʛʝʥ ʠ ʜʨʫʛʠʝ ʩʦʝʜʠʥʝʥʠʷ. ɺʳʰʝ ʤʳ ʚʠʜʝʣʠ, ʯʪʦ ʮʝʧʥʳʝ ʤʦʣʝʢʫʣʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʝʨʞʥʷʤ, ʧʦʵʪʦʤʫ ʠʭ ʩʠʤʤʝʪʨʠʷ ʜʦʣʞʥʘ ʠʩʯʝʨʧʳʚʘʪʴʩʷ ʚʩʝʛʦ 17 ʪʠʧʘʤʠ, 

ʦʭʚʘʪʳʚʘʶʱʠʤʠ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ. ʆʜʥʘʢʦ ʫʯʝʪ ʭʘʨʘʢʪʝʨʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʪʦʤʘʤʠ çʭʨʝʙʪʘè ʠ ʙʦʢʦʚʳʭ ʨʘʜʠʢʘʣʦʚ ʮʝʧʥʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʤʦʣʝʢʫʣʳ, ʪʝʥʜʝʥʮʠʡ ʧʝʨʝʭʦʜʘ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʦʣʞʥʳ ʚʩʪʨʝʯʘʪʴʩʷ 

ʮʝʧʥʳʝ ʤʦʣʝʢʫʣʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ 13 ʛʨʫʧʧʘʤ ʩʠʤʤʝʪʨʠʠ ʩʪʝʨʞʥʝʡ ʩ N = 1 ʠ ʢ ʜʚʫʤ 
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 ʉʤ. ɻ. ʌ. ɻʘʫʟʝ. ɸʩʠʤʤʝʪʨʠʷ ʧʨʦʪʦʧʣʘʟʤʳ. ʄ.ðʃ., 1940. 
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. 

  ʋʯʝʪ ʩʠʤʤʝʪʨʠʠ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʢʦʚʘʣʝʥʪʥʳʭ ʩʚʷʟʝʡ ʛʣʘʚʥʦʡ ʦʩʠð (2), 

(ɿ), (), ( ) 
2163

 ʜʝʣʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʮʝʧʥʳʭ ʤʦʣʝʢʫʣ ʝʱʝ 30 

ʛʨʫʧʧ, ʯʪʦ ʜʘʝʪ ʚʩʝʛʦ 45 ʛʨʫʧʧ. ʏʠʩʣʦ çʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭè ʛʨʫʧʧ ʮʝʧʥʳʭ ʩʪʨʫʢʪʫʨ 

ʨʘʚʥʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 75. ʉ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʯʠʩʣʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʛʨʫʧʧ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷðʜʦ 4. ʕʪʠ ʛʨʫʧʧʳ ð ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ:        

t, t /2, SM, SM /2, ʛʜʝ t ð ʦʩʴ ʪʨʘʥʩʣʷʮʠʠ (ʦʙʦʟʥʘʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ). ʅʘʧʨʠʤʝʨ, 

ʮʝʣʣʶʣʦʟʘ ʠ ʧʦʣʠ-l-ʘʣʘʥʠʥ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ S2, ʧʦʣʠʧʝʧʪʠʜʳ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ Ŭ- 

ʩʧʠʨʘʣʠ ð ʢ  
217

. 

 ʆʪʜʝʣʴʥʳʝ ʮʝʧʥʳʝ ʤʦʣʝʢʫʣʳ ʤʦʛʫʪ ʜʘʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠʟ 2, 3... ʮʝʧʦʯʝʢ. ɽʩʣʠ ʦʥʠ 

ʩʚʷʟʳʚʘʶʪʩʷ ʚʦʜʦʨʦʜʥʳʤʠ ʩʚʷʟʷʤʠ, ʪʦ ʠʭ ʥʘʟʳʚʘʶʪ ʩʣʦʞʥʳʤʠ ʮʝʧʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ; ʚʘʥ-

ʜʝʨ-ʚʘʘʣʴʩʦʚʳʤʠ (ʧʦ ʧʨʠʥʮʠʧʫ ʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʠ; ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʥ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪʩʷ) 

ð ʧʫʯʢʘʤʠ; ʝʩʣʠ ʩʣʦʞʥʘʷ ʮʝʧʥʘʷ ʤʦʣʝʢʫʣ ʘ ʦʙʨʘʟʦʚʘʥʘ ʠʟ ʭʠʤʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʝʜʠʥʠʮ, 

ʪʦ ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʮʝʧʥʦʡ ʤʦʣʝʢʫʣʦʡ.  

ʉʣʦʞʥʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʮʝʧʥʳʝ ʤʦʣʝʢʫʣʳ, ʧʫʯʢʠ ʚʦʟʥʠʢʘʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʙʠʦʩʠʩʪʝʤʘʭ; ʦʥʠ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʦʡ ʵʥʘʥʪʠʦʤʦʨʬʦʡ. ʇʦʵʪʦʤʫ ʦʥʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʩʪʝʨʞʥʝʡ: tN, SM, N, tN/2, SMN/2. ʆʜʥʘʢʦ ʫʯʝʪ 

ʤʝʥʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʯʝʪʚʝʨʥʳʭ ʠ ʧʷʪʝʨʥʳʭ (ʯʝʤ ʜʚʦʡʥʳʭ ʠ ʪʨʦʡʥʳʭ) ʮʝʧʝʡ, 

ʩʧʠʨʘʣʠʟʘʮʠʠ ʢʘʢ ʦʙʱʝʛʦ ʩʧʦʩʦʙʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʫʧʘʢʦʚʢʠ ʟʚʝʥʴʝʚ ʮʝʧʥʳʭ ʤʦʣʝʢʫʣ 

ʜʝʣʘʝʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʜʣʷ ʩʣʦʞʥʳʭ ʮʝʧʥʳʭ ʤʦʣʝʢʫʣ ʛʨʫʧʧ SM2 , SM /2, SM  3, 

ʧʫʯʢʦʚð SM  3, ʢʦʤʧʣʝʢʩʥʳʭ ʮʝʧʥʳʭ ʤʦʣʝʢʫʣ ð SM  
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. ʊʘʢ, ʩʣʦʞʥʘʷ ʮʝʧʥʘʷ ʤʦʣʝʢʫʣʘ 

ɼʅʂ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ SM /2, ʧʦʣʠʘʜʝʥʠʣʦʚʘʷ ʢʠʩʣʦʪʘ ð ʢ S 2, ʧʦʣʠʠʥʦʟʠʥʦʚʘʷ ð ʢ SM  

3, ʢʦʤʧʣʝʢʩʥʘʷ ʮʝʧʥʘʷ ʤʦʣʝʢʫʣʘ ʚʠʨʫʩʘ ʪʘʙʘʯʥʦʡ ʤʦʟʘʠʢʠ ð ʢ . ʇʦʩʣʝʜʥʷʷ ʧʦʩʪʨʦʝʥʘ 

ʠʟ ʫʣʦʞʝʥʥʳʭ ʧʦ ʦʜʥʦʭʦʜʦʚʦʤʫ ʧʦʣʦʛʦʤʫ ʚʠʥʪʫ ʙʝʣʢʦʚʳʭ ʩʫʙʲʝʜʠʥʠʮ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ 

ʠʜʝʪ ʮʝʧʦʯʢʘ ʈʅʂ. ʅʘ ʢʘʞʜʫʶ ʩʫʙʲʝʜʠʥʠʮʫ ʧʨʠʭʦʜʠʪʩʷ ʪʨʠ ʥʫʢʣʝʦʪʠʜʘ; ʥʘ ʪʨʠ ʦʙʦʨʦʪʘ 

ʤʦʣʝʢʫʣʳ ʧʨʠʭʦʜʠʪʩʷ 49 ʙʝʣʢʦʚʳʭ ʩʫʙʲʝʜʠʥʠʮ. ɼʨʫʛʠʝ ʧʨʠʤʝʨʳ ʢʦʤʧʣʝʢʩʥʦʡ ʮʝʧʥʦʡ 

ʤʦʣʝʢʫʣʳ ð ɼʅʂ-ʧʨʦʪʝʠʜʳ. ɿʜʝʩʴ ʧʦʣʠʧʝʧʪʠʜʥʘʷ ʮʝʧʴ ʙʝʣʢʘ ʦʙʚʠʚʘʝʪ ʤʦʣʝʢʫʣʫ ɼʅʂ ʧʦ 

ʤʘʣʦʡ ʢʘʥʘʚʢʝ. ʊʘʢ ʢʘʢ ʵʪʘ ʮʝʧʦʯʢʘ ʦʜʠʥʦʯʥʘʷ, ʩʠʤʤʝʪʨʠʷ ʥʫʢʣʝʦʧʨʦʪʝʠʜʘ ð SM , ʭʦʪʷ 

ʩʘʤʦʡ ɼʅʂ ð SM /2. 

  ɼʨʫʛʦʡ ʩʧʦʩʦʙ ʦʙʲʝʜʠʥʝʥʠʷ ʮʝʧʥʳʭ ʤʦʣʝʢʫʣ ʧʨʠʚʦʜʠʪ ʢ ʧʣʦʩʢʠʤ ʜʚʫʤʝʨʥʳʤ 

ʬʠʛʫʨʘʤ ð ʩʣʦʷʤ. ʇʨʠʯʝʤ ʩʘʤʠ ʮʝʧʥʳʝ ʤʦʣʝʢʫʣʳ ʤʦʛʫʪ ʣʝʞʘʪʴ ʚ ʧʣʦʩʢʦʩʪʠ ʩʣʦʷ ʠʣʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʤʫ (ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʧʦʩʣʝʜʥʠʭ ð ʧʘʨʘʬʠʥʳ). ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʣʦʠ ʧʝʨʚʦʛʦ ʨʦʜʘ, ʢʦʪʦʨʳʝ ʤʳ ʠ ʨʘʩʩʤʦʪʨʠʤ.  

  ʀʟ 80 ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʩʣʦʝʚ ʜʣʷ ʩʣʦʝʚ ʠʟ ʮʝʧʥʳʭ ʤʦʣʝʢʫʣ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʚʦʟʤʦʞʥʳʤʠ ʦʢʘʟʳʚʘʶʪʩʷ 42 ʛʨʫʧʧʳ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʠ 
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 ʜʦʚʦʜʷʪ ʠʭ ʯʠʩʣʦ ʜʦ 19, ʘ ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʫʶ ʫʧʘʢʦʚʢʫ 

ʬʠʛʫʨ ʚ ʩʣʦʠ ʧʦʟʚʦʣʷʶʪ ʚʩʝʛʦ 4 ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ: ttËc, ttË, S2t, S2ʩ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ, ʥʘʧʨʠʤʝʨ ʤʝʤʙʨʘʥʥʳʤ, ʩʣʦʷʤ ʯʠʩʣʦ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠ ʩ 19 ʧʦʥʠʞʘʝʪʩʷ ʠʟ-

ʟʘ ʵʥʘʥʪʠʦʤʦʨʬʠʟʤʘ ʜʦ 9: ttËc, ttË, ttË2, 2t, 21t, 2(21)t, 222, 2122, 21212, 21(2)21(2)2  (NB: 
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S2=21). ʂʣʘʩʩʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʝʚ ð ʩʢʣʘʜʯʘʪʳʝ ʩʣʦʠ ʧʦʣʠʧʝʧʪʠʜʥʳʭ 

ʮʝʧʝʡ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʇʘʫʣʠʥʛʦʤ ʠ ʂʦʨʠ 
220
. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʳʝ ʠ 

ʘʥʪʠʧʘʨʘʣʣʝʣʴʥʳʝ.  ɼʨʫʛʦʡ ʠʭ ʧʨʠʤʝʨ ð ʫʞʝ ʦʪʤʝʯʝʥʥʳʝ ʤʝʤʙʨʘʥʥʳʝ ʩʣʦʠ.  

  ʇʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʧʦʣʠʤʝʨʦʚ ʚ ʪʨʝʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ ʢʦʪʦʨʦʛʦ ʠʜʝʘʣʴʥʳʝ 

ʢʨʠʩʪʘʣʣʳ, ʥʘ ʜʨʫʛʦʤ ð ʩʦʚʝʨʰʝʥʥʦ ʘʤʦʨʬʥʳʝ ʚʝʱʝʩʪʚʘ. ɼʣʷ ʞʠʚʦʡ ʧʨʠʨʦʜʳ 

ʭʘʨʘʢʪʝʨʥʳ ʬʦʨʤʳ ʚʝʱʝʩʪʚ, ʚ ʪʦʡ ʠʣʳ ʠʥʦʡ ʤʝʨʝ ʦʪʢʣʦʥʷʶʱʠʝʩʷ ʦʪ ʠʜʝʘʣʴʥʳʭ 

ʢʨʠʩʪʘʣʣʦʚ ʠ ʘʙʩʦʣʶʪʥʦ ʘʤʦʨʬʥʳʭ ʪʝʣ.  

  ɿʜʝʩʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘʙʣʶʜʘʝʪʩʷ ʠʟ-ʟʘ ʙʦʛʘʪʩʪʚʘ ʙʠʦʧʦʣʠʤʝʨʦʚ ʅ-ʩʚʷʟʷʤʠ 

ʪʝʥʜʝʥʮʠʷ ʢ ʩʘʤʦʘʛʨʝʛʠʨʦʚʘʥʠʶ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʬʦʨʤ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʤʝʨʝ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ð ʣʝʥʪ, ʩʢʣʘʜʯʘʪʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʢʨʠʩʪʘʣʣʦʚ ʠʟ ʩʣʦʝʚ ʢʦʨʦʪʢʠʭ 

ʮʝʧʥʳʭ ʤʦʣʝʢʫʣ ʠ ʪ. ʜ. ʊʘʢ, ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʘʷ ʢʨʦʩʩ-ɓ-ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʝʨʘʪʠʥʘ ʷʚʣʷʝʪʩʷ 

ʣʝʥʪʦʡ ʠʟ ʦʜʥʦʡ ʧʦʣʠʧʝʧʪʠʜʥʦʡ ʮʝʧʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʪʠʧʫ ʘʥʪʠʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʩʢʣʘʜʯʘʪʦʛʦ ʩʣʦʷ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʤʦʣʝʢʫʣʘʭ ʈʅʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʦʥʥʦʡ ʩʠʣʳ ʨʘʩʪʚʦʨʘ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʥʷʝʪʩʷ ʯʠʩʣʦ ʅ-ʩʚʷʟʝʡ, ʠ ʵʪʦ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʪʨʝʤ ʬʦʨʤʘʤ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ: 1) ʥʠʪʷʤ, 2) ʧʘʣʦʯʢʘʤ (ʘʥʘʣʦʛʘʤ ʣʝʥʪ), ɿ) 

ʢʣʫʙʢʘʤ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʟ-ʟʘ ʙʦʣʴʰʠʭ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʜʣʠʥ ʮʝʧʥʳʭ ʤʦʣʝʢʫʣ, ʠʭ ʛʠʙʢʦʩʪʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʦʩʝʜʷʤʠ, ʩʧʫʪʳʚʘʥʠʷ, ʩʢʨʫʯʠʚʘʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʯʥʳʭ ʤʝʞʮʝʧʥʳʭ 

ʢʦʚʘʣʝʥʪʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ, ʥʘʧʨʠʤʝʨ ʪʠʧʘ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʚʷʟʝʡ ʚ ʢʘʫʯʫʢʘʭ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʜʝʘʣʴʥʦ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʢʨʠʩʪʘʣʣʦʚ ʥʝʚʦʟʤʦʞʥʦ. ʂʨʦʤʝ 

ʪʦʛʦ, ʪʘʢʠʝ ʢʚʘʟʠʢʨʠʩʪʘʣʣʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʯʘʩʪʦ ʦʙʨʘʟʫʶʪ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʫʧʦʨʷʜʦʯʝʥʥʴʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ð ʤʦʟʘʠʯʥʳʝ ʤʦʥʦʢʨʠʩʪʘʣʣʳ, ʪʝʢʩʪʫʨʳ, ʧʦʣʠʢʨʠʩʪʘʣʣʳ ʠ ʪ. 

ʜ.  

  ʆʩʦʙʝʥʥʦʩʪʠ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ ʚ ʥʫʣʴ-, ʦʜʥʦ-, ʜʚʫ-, ʪʨʝʭʤʝʨʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʘʣʠ ʧʦʚʦʜ ɼʞ. ɹʝʨʥʘʣʫ ʚʳʩʪʫʧʠʪʴ ʩ ʠʜʝʝʡ ʦʙʦʙʱʝʥʥʦʡ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ, ʭʘʨʘʢʪʝʨʥʦʡ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʞʠʚʦʡ ʧʨʠʨʦʜʳ. ʆʥʘ ʠʤʝʝʪ ʜʝʣʦ ʫʞʝ ʥʝ 

ʩ çʙʝʩʢʦʥʝʯʥʦè ʫʧʦʨʷʜʦʯʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʘ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʩ ʯʘʩʪʠʯʥʦʡ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʪʦʤʦʚ. ʍʘʨʘʢʪʝʨʥʝʡʰʘʷ ʝʝ ʦʩʦʙʝʥʥʦʩʪʴ ð ʫʯʝʥʠʝ ʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ð ʩʨʝʜʥʝʡ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʡʩʷ, ʚʝʨʦʷʪʥʦʡ ð ʩʠʤʤʝʪʨʠʠ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʥʫʣʴ-, ʦʜʥʦ-, ʜʚʫ-, ʪʨʝʭʤʝʨʥʦʡ çʢʨʠʩʪʘʣʣʠʟʘʮʠʠè (ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ) ð 

ʩ ʜʨʫʛʦʡ 
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.  

  ʈʘʟʫʤʝʝʪʩʷ, ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʢʨʠʩʪʘʣʣʦʚ ʩ ʥʘʨʫʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʪʘʣ 

ʚʦʟʤʦʞʥʳʤ ʠ ʠʩʪʦʨʠʯʝʩʢʠ, ʠ ʣʦʛʠʯʝʩʢʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʟʚʝʩʪʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʫʯʝʥʠʷ ʦʙ 

ʠʜʝʘʣʴʥʳʭ ʢʨʠʩʪʘʣʣʘʭ. ʆʥ ʧʨʠʚʝʣ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʢ ʦʙʦʩʥʦʚʘʥʠʶ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʫʯʝʥʠʝ ʦ ʧʦʩʣʝʜʥʠʭ ʠ ʟʥʘʷ ʨʝʘʣʴʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʥʘʨʫʰʝʥʠʡ. ʇʦ ɹ. ʂ. ɺʘʡʥʰʪʝʡʥʫ, ʦʩʥʦʚʥʳʝ ʠʭ ʬʦʨʤʳ 

ʩʣʝʜʫʶʱʠʝ: ʩʜʚʠʛʠ, ʧʦʚʦʨʦʪʳ, ʥʘʨʫʰʝʥʠʷ ʩʝʪʢʠ ʠ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʮʝʧʝʡ 
222

; ʦʩʪʘʣʴʥʳʝ ʠʭ 

ʬʦʨʤʳ ʚʳʚʦʜʷʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ. ʂ ʩʢʘʟʘʥʥʦʤʫ ʜʦʙʘʚʠʤ, ʯʪʦ ʚ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʢʨʠʩʪʘʣʣʘʭ ʚʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩʳ ʫʚʝʣʠʯʝʥʠʷ, ʪʘʢ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʥʘʨʫʰʝʥʠʡ.          

 ʂʘʢʦʚʳ ʞʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ ʙʠʦʢʨʠʩʪʘʣʣʦʚ? ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʥʘʷ ʛʨʫʧʧʘ 

ʩʠʤʤʝʪʨʠʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʢʨʠʩʪʘʣʣʦʚ ʠʩʯʝʨʧʳʚʘʝʪʩʷ 230 ʚʠʜʘʤʠ. ʉ ʧʝʨʝʭʦʜʦʤ ʢ 

ʞʠʚʦʡ ʧʨʠʨʦʜʝ ʯʠʩʣʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʛʨʫʧʧ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 11 

ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʜʦʧʫʩʢʘʶʱʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʠʦʢʨʠʩʪʘʣʣʦʚ, ʥʘʧʨʠʤʝʨ 

ʚʠʨʫʩʦʚ, ʚ D ʠʣʠ L ʤʦʜʠʬʠʢʘʮʠʷʭ.  

  ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ ʨʝʟʢʦ ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʧʦʣʠʤʝʨʥʳʭ ʙʠʦʤʦʣʝʢʫʣʘʭ 
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new pleated sheets. ð çProc. Nat. Acad. Sci.è., USA, Wash., 1951, vol. 37, ʨ. 729. 
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ʜʠʘʣʝʢʪʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ, ʠʨʨʝʛʫʣʷʨʥʦʛʦ ʠ ʨʝʛʫʣʷʨʥʦʛʦ 

ʩʪʨʦʝʥʠʡ. ɺ ʙʝʣʢʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ 

ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʠ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ʠʭ ʧʝʨʚʠʯʥʦʛʦ ʩʪʨʦʝʥʠʷ (ʠʟ-ʟʘ ʫʥʠʢʘʣʴʥʦʡ ʣʠʥʝʡʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ L ʠ ʨʝʞʝ D ʘʤʠʥʦʢʠʩʣʦʪ), ʚ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʠ 

ʨʝʛʫʣʷʨʥʦʩʪʠ ʠʭ ʚʪʦʨʠʯʥʦʛʦ ʩʪʨʦʝʥʠʷ (ʯʘʩʪʦ ʠʟ-ʟʘ ʚʠʥʪʦʚʦʛʦ ʟʘʢʨʫʯʠʚʘʥʠʷ ʚʩʝʡ ʠʣʠ ʯʘʩʪʠ 

ʧʦʣʠʧʝʧʪʠʜʥʦʡ ʮʝʧʠ), ʚ ʨʝʟʢʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʠ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ʠʭ ʪʨʝʪʠʯʥʦʛʦ 

ʩʪʨʦʝʥʠʷ (ʠʟ-ʟʘ ʩʣʦʞʝʥʠʷ ʧʦʣʠʧʝʧʪʠʜʥʦʡ ʮʝʧʠ ð ʧʦʦʜʠʥʦʯʢʝ ʠʣʠ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʮʝʧʷʤʠ ʚ ʧʨʠʯʫʜʣʠʚʳʝ ʠʟʚʠʪʳʝ ʪʨʝʭʤʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʤʳ ʟʥʘʝʤ ʢʘʢ 

ʙʝʣʢʦʚʳʝ ʤʦʣʝʢʫʣʳ), ʚ ʩʪʦʣʴ ʞʝ ʨʝʟʢʦʡ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʠ ʨʝʛʫʣʷʨʥʦʩʪʠ ʠʭ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʩʪʨʦʝʥʠʷ (ʠʟ-ʟʘ ʫʢʣʘʜʢʠ ʠʜʝʥʪʠʯʥʳʭ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʠ ʚ 

ʢʚʘʟʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ). ɸʥʘʣʦʛʠʯʥʦ ʦʙʩʪʦʠʪ ʜʝʣʦ ʠ ʩ ʥʫʢʣʝʠʥʦʚʳʤʠ 

ʢʠʩʣʦʪʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʝʨʚʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ  çʤʦʣʝʢʫʣʳ ʞʠʟʥʠè ð ɼʅʂ ʘʩʠʤʤʝʪʨʠʯʥʘ 

ʠ ʥʝʨʝʛʫʣʷʨʥʘ ʠʟ-ʟʘ ʫʥʠʢʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʝʝ 

ʚʪʦʨʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʷʚʥʦ ʩʠʤʤʝʪʨʠʯʥʘ ʠ ʨʝʛʫʣʷʨʥʘ ʠʟ-ʟʘ ʚʠʥʪʦʚʦʡ ʟʘʢʨʫʯʝʥʥʦʩʪʠ  ʜʚʫʭ 

ʝʝ ʮʝʧʝʡ.  

  ɺ ʠʪʦʛʝ ʩʨʘʚʥʝʥʠʷ ʥʝʞʠʚʦʡ ʠ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ 

ʥʝʤʠʥʫʝʤ ʵʤʧʠʨʠʯʝʩʢʠʡ ʚʳʚʦʜ ʦ ʨʝʟʢʦʡ ʜʠʩʩʠʤʤʝʪʨʠʟʘʮʠʠ, ʧʨʦʠʩʰʝʜʰʝʡ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ ʢ ʞʠʚʦʡ: 1) ʚʝʣʠʯʠʥʘ ʩʠʤʤʝʪʨʠʠ; 2) ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ 

ʛʨʫʧʧ ʩʠʣʴʥʦ ʫʤʝʥʴʰʘʶʪʩʷ; 3) ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʝʜʠʥʩʪʚʦ 

ʘʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʧʣʘʥʦʚ ʩʪʨʦʝʥʠʷ ʚ ʦʩʥʦʚʥʳʭ çʤʦʣʝʢʫʣʘʭ 

ʞʠʟʥʠè, ʧʨʝʚʨʘʱʝʥʠʷ ʪʠʧʘ çʩʠʤʤʝʪʨʠʟʘʮʠʷʜʠʩʩʠʤʤʝʪʨʠʟʘʮʠʷè ʆʪʩʶʜʘ ʥʝʠʟʙʝʞʝʥ 

ʚʳʚʦʜ ʦ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʭʘʨʘʢʪʝʨʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ 

ʫʨʦʚʥʝ.  

 

Ä 2. ɹʀʆʉʀʄʄɽʊʈʀʗ  

ʉʊʈʋʂʊʋʈʅɸʗ ð ʄʆʈʌʆʃʆɻʀʏɽʉʂɸʗ 

 

  ʅʝʩʢʦʣʴʢʦ ʠʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʠʤʤʝʪʨʠʠ ʙʠʦʩʠʩʪʝʤ 

ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ çʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤè, ʠʣʠ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʤ, ʫʨʦʚʥʝ. ʉʠʤʤʝʪʨʠʷ 

ʦʨʛʘʥʝʣʣ, ʢʣʝʪʦʢ, ʪʢʘʥʝʡ, ʦʨʛʘʥʦʚ, ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ, ʨʘʟʣʠʯʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 

ʧʦʩʣʝʜʥʠʭ ʠʟʫʯʝʥʘ ʜʘʣʝʢʦ ʥʝ ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ. ʇʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʚ 

ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʩʚʝʜʝʥʠʷ ʧʦʣʫʯʝʥʳ ʣʠʰʴ ʟʦʦʣʦʛʘʤʠ ʠ ʙʦʪʘʥʠʢʘʤʠ. ʇʦʵʪʦʤʫ ʤʳ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʨʘʩʩʤʦʪʨʠʤ ʠʤʝʥʥʦ ʵʪʠ ʩʚʝʜʝʥʠʷ.  

  ɺ. ʅ. ɹʝʢʣʝʤʠʰʝʚ ʚ ʜʚʫʭ ʪʦʤʘʭ ʩʚʦʠʭ ʢʣʘʩʩʠʯʝʩʢʠʭ çʆʩʥʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʘʥʘʪʦʤʠʠè ʧʨʠʚʦʜʠʪ ʦʙʰʠʨʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʠʥʪʝʨʝʩʫʶʱʝʤʫ ʥʘʩ ʚʦʧʨʦʩʫ. ʅʠʞʝ ʤʳ 

ʨʘʩʩʤʦʪʨʠʤ ʝʛʦ ʜʘʥʥʳʝ, ʫʪʦʯʥʷʷ ʠʭ ʧʦ ʭʦʜʫ ʠʟʣʦʞʝʥʠʷ ʠ ʟʘʤʝʥʷʷ ʩʣʦʚʝʩʥʳʝ ʦʧʠʩʘʥʠʷ 

ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ 
223

.  

  ʅʘʠʙʦʣʝʝ ʧʨʠʤʠʪʠʚʥʳ ʩʨʝʜʠ ʧʨʦʩʪʝʡʰʠʭ ʘʤʝʙʳ. ɺ ʩʠʣʫ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʬʦʨʤʳ 

ʠʭ ʪʝʣʘ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʣʠʰʴ ʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʠʭ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ð ʛʨʫʧʧʝ (1) 

(ʘʥʘʢʩʦʥʥʦʡ), ʭʦʪʷ ʵʪʘ ʠʭ ʘʩʠʤʤʝʪʨʠʷ ʤʦʞʝʪ ʚ ʩʫʱʥʦʩʪʠ ʧʝʨʝʭʦʜʠʪʴ ʚ ʣʶʙʫʶ ʩʠʤʤʝʪʨʠʶ, 

ʧʨʠʩʫʱʫʶ ʢʦʥʝʯʥʳʤ ʬʠʛʫʨʘʤ.  

  ʉʠʤʤʝʪʨʠʷ ʩʣʝʜʫʶʱʠʭ ʧʦ ʨʘʟʚʠʪʠʶ ʦʨʛʘʥʠʟʤʦʚ ð ʢʣʝʪʦʢ ʢʦʣʦʥʠʘʣʴʥʳʭ 

ʨʘʜʠʦʣʷʨʠʡ Collozoon, ʚʟʨʦʩʣʳʭ ʢʦʢʮʠʜʠʡ, ʧʦʢʦʷʱʠʭʩʷ ʩʪʘʜʠʡ ʤʥʦʛʠʭ ʜʨʫʛʠʭ Protozoa ð

ʰʘʨʦʚʘʷ (Ð/Ð Ā ʪ.). ʀʤ ʧʨʠʩʫʱʠ ʚʩʝ ʤʳʩʣʠʤʳʝ ʵʣʝʤʝʥʪʳ ʩʠʤʤʝʪʨʠʠ ʢʦʥʝʯʥʳʭ ʬʠʛʫʨ. ʕʪʠ 

ʬʦʨʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʠʰʴ ʦʜʥʠʤ ʛʨʘʜʠʝʥʪʦʤ ʩʚʦʡʩʪʚ ð ʦʪ ʮʝʥʪʨʘ ʢ ʧʝʨʠʬʝʨʠʠ (ʫ 

ʘʤʝʙ ð ʦʪ ʛʣʫʙʠʥʳ ʢ ʧʦʚʝʨʭʥʦʩʪʠ).  

  ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʣʥʝʯʥʠʢʦʚ (Heliozoa), ʤʥʦʞʝʩʪʚʦ ʨʘʜʠʦʣʷʨʠʡ ʠ ʜʨʫʛʠʭ Protozoa  
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 ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʦʙʦʟʥʘʯʝʥʠʷ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ ʜʘʥʳ ʧʦ ɸ. ɺ. ʐʫʙʥʠʢʦʚʫ. 
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ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʧ/ʪĀʧË ʛʜʝ ʧ ð ʢʦʥʝʯʥʘʷ, ʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ (ʥʝʦʧʨʝʜʝʣʝʥʥʦ-

ʧʦʣʠʘʢʩʦʥʥʳʝ ʬʦʨʤʳ).  

  ɿʘʤʝʪʥʘʷ ʜʠʩʩʠʤʤʝʪʨʠʟʘʮʠʷ ʧʨʦʠʟʦʰʣʘ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʨʘʚʠʣʴʥʳʭ 

ʧʦʣʠʘʢʩʦʥʥʳʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʨʝʜʠ ʨʘʜʠʦʣʷʨʠʡ. 

ɿʘʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʯʠʩʣʦ ʠ ʚʠʜ ʠʭ ʩʠʤʤʝʪʨʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʠʩʣʫ ʠ ʚʠʜʫ ʩʠʤʤʝʪʨʠʠ 

ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ: ʪĀ (ʪʝʪʨʘʵʜʨ), ʪ: (ʢʫʙ ʠ ʦʢʪʘʵʜʨ), ʪĀ (ʜʦʜʝʢʘʵʜʨ ʠ 

ʠʢʦʩʘʵʜʨ). ʇʨʠ ʫʯʝʪʝ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (çʰʪʨʠʭʦʚʢʠè) ʛʨʘʥʝʡ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʯʠʩʣʦ 

ʛʨʫʧʧ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 7 ʙʣʘʛʦʜʘʨʷ 4 ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʛʨʫʧʧʘʤ: ʪ:  ʕʪʠʤʠ 

ʛʨʫʧʧʘʤʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʤʤʝʪʨʠʷ ʠ ʨʘʚʥʦʛʨʘʥʥʠʢʦʚ ð ʠʟʦʵʜʨʦʚ. ʀʥʪʝʨʝʩʥʦ ʟʜʝʩʴ ʠ ʪʦ, 

ʯʪʦ ʨʘʜʠʦʣʷʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ ʩʠʤʤʝʪʨʠʝʡ ʜʦʜʝʢʘʵʜʨʘ ʠ ʠʢʦʩʘʵʜʨʘ ð ʪĀ  ʦʙʣʘʜʘʶʪ 

ʠ ʟʘʧʨʝʱʝʥʥʳʤʠ ʜʣʷ ʢʨʠʩʪʘʣʣʦʚ ʧʷʪʝʨʥʳʤʠ ʦʩʷʤʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʨʝʜʠ ʢʨʠʩʪʘʣʣʦʚ 

ʜʦʜʝʢʘʵʜʨʳ ʠ ʠʢʦʩʘʵʜʨʳ ʠʤʝʥʥʦ ʠʟ-ʟʘ ʦʩʝʡ (5) ʥʝʚʦʟʤʦʞʥʳ.  

  ʌʦʨʤʳ ʩ ʩʠʤʤʝʪʨʠʝʡ ʧ : ʪ Ā 2 ʟʦʦʣʦʛʠ ʥʘʟʳʚʘʶʪ ʩʪʘʚʨʘʢʩʦʥʥʳʤʠ ʛʦʤʦʧʦʣʷʨʥʳʤʠ 

(ʩ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠʩʷ ʦʩʷʤʠ, ʥʝʧʦʣʷʨʥʳʤʠ). ʀʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʪʘʢʦʡ ʩʠʤʤʝʪʨʠʝʡ 

ʦʙʣʘʜʘʶʪ, ʥʘʧʨʠʤʝʨ, ʮʠʣʠʥʜʨ, ʙʠʢʦʥʫʩ, ʵʣʣʠʧʩʦʠʜ, ʧʨʷʤʳʝ ʧʨʠʟʤʳ ʩ ʧʨʘʚʠʣʴʥʳʤʠ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʪ.ʜ. ʉʨʝʜʠ Protozoa ʪʘʢʘʷ ʩʠʤʤʝʪʨʠʷ, ʪʦʯʥʝʝ, Ð : ʪ Ā 2 

ʧʨʠʩʫʱʘ, ʥʘʧʨʠʤʝʨ, ʨʘʢʦʚʠʥʝ ʢʦʨʥʝʥʦʞʢʝ Orbitolites, ʠʤʝʶʱʝʡ ʬʦʨʤʫ ʢʦʨʦʪʢʦʛʦ ʦʪʨʝʟʢʘ 

ʮʠʣʠʥʜʨʘ ʚʨʦʜʝ ʤʦʥʝʪʳ, ʤʥʦʛʠʤ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʤ ʩʧʦʨʘʤ ʛʨʝʛʘʨʠʥ, ʥʝʢʦʪʦʨʳʤ 

ʨʘʜʠʦʣʷʨʠʷʤ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟ ʦʪʨʷʜʘ Spummelaria. ɽʩʪʴ ʠ ʪʘʢʠʝ ʦʨʛʘʥʠʟʤʳ, ʫ ʢʦʪʦʨʳʭ ʧ = 

1, 2, 3, 4, 5... ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ ʩʨʝʜʠ ʩʪʘʚʨʘʢʩʦʥʥʳʭ ʨʘʜʠʦʣʷʨʠʡ, ʫʜʘʝʪʩʷ 

ʧʨʦʩʣʝʜʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʬʦʨʤ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʥʝʯʥʳʤ ʧ ʠʟ ʬʦʨʤ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦ 

ʙʦʣʴʰʠʤ ʧ. ʊʘʢʦʚʳ, ʥʘʧʨʠʤʝʨ, Trigonocyclia ʩʠʤʤʝʪʨʠʠ ɿ : ʪ Ā2, ʚʳʚʦʜʠʤʳʝ ʵʚʦʣʶʮʠʦʥʥʦ 

ʠʟ ʯʝʯʝʚʠʮʝʦʙʨʘʟʥʳʭ Discoidea ʩ ʛʣʘʚʥʦʡ ʦʩʴʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʙʦʣʴʰʦʛʦ ʧʦʨʷʜʢʘ.  

  ɺʩʝ ʥʘʟʚʘʥʥʳʝ ʬʠʛʫʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʥʦʡ ʛʣʘʚʥʦʡ ʦʩʴʶ ʧʦʨʷʜʢʘ ʧ ʩ ʧ 

ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʚ ʥʝʡ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʩʠʤʤʝʪʨʠʠ. ʇʦʩʣʝʜʥʠʝ ʧʝʨʝʩʝʢʘʝʪ 

ʦʜʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʩ ʧ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʝʡ ʦʩʷʤʠ ʩʠʤʤʝʪʨʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

ʋ ʪʘʢʠʭ ʬʠʛʫʨ ʝʩʪʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʮʝʥʪʨ ʩʠʤʤʝʪʨʠʠ. ʇʝʨʝʭʦʜ ʩʪʘʚʨʘʢʩʦʥʥʦ-

ʛʦʤʦʧʦʣʷʨʥʳʭ ʧʨʦʩʪʝʡʰʠʭ ʢ ʩʠʜʷʯʝʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʠʣʠ ʢ ʘʢʪʠʚʥʦʤʫ ʜʚʠʞʝʥʠʶ ʚ ʩʨʝʜʝ 

ʧʨʠʚʝʣ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʫ ʥʠʭ ʧʦʧʝʨʝʯʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ, ʘ ʚʤʝʩʪʝ ʩ ʥʝʡ ʠ ʮʝʥʪʨʘ 

ʩʠʤʤʝʪʨʠʠ ʠ ʚʩʝʭ ʦʩʝʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʊʘʢʘʷ ʜʠʩʩʠʤʤʝʪʨʠʟʘʮʠʷ ʧʨʠʚʝʣʘ ʢ ʩʤʝʥʝ 

ʩʠʤʤʝʪʨʠʠ ʧ : ʪ Ā 2 ʚʠʜʦʤ ʧ Ā ʪ., ʢʦʪʦʨʫʶ ʟʦʦʣʦʛʠ ʥʘʟʳʚʘʶʪ ʤʦʥʘʢʩʦʥʥʦ-ʛʝʪʝʨʦʧʦʣʷʨʥʳʤ, 

ʪʘʢ ʢʘʢ ʦʙʘ ʧʦʣʶʩʘ ʦʨʛʘʥʠʟʤʘ ʩʪʘʥʦʚʷʪʩʷ ʨʘʟʣʠʯʥʳʤʠ. ʏʘʩʪʦ ʵʪʦʪ ʚʠʜ ʙʠʦʣʦʛʘʤʠ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʠ ʢʘʢ ʨʘʜʠʘʣʴʥʦ-ʩʠʤʤʝʪʨʠʯʥʳʡ. ʕʪʦ ʦʜʠʥ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʝʡʰʠʭ ʚʠʜʦʚ 

ʩʠʤʤʝʪʨʠʠ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʨʘʢʦʚʠʥʳ ʨʷʜʘ ʢʦʨʥʝʥʦʞʝʢ, 

ʩʧʦʨʳ ʥʝʢʦʪʦʨʳʭ ʛʨʝʛʘʨʠʥ, ʩʢʝʣʝʪʳ ʤʥʦʞʝʩʪʚʘ ʨʘʜʠʦʣʷʨʠʡ, ʥʝʢʦʪʦʨʳʝ Flagellata ʠ ʪ. ʜ. 

ʇʨʠʯʝʤ ʚʝʣʠʯʠʥʘ ʧ = 1  . ʊʘʢ, ʨʘʢʦʚʠʥʘ ʢʦʨʥʝʥʦʞʢʠ Lagena hispida ʧʨʠʥʘʜʣʝʞʠʪ ʢ 

ʛʨʫʧʧʝ Ð : ʪ, ʨʘʜʠʦʣʷʨʠʷ Medisetta ð ʢ 4 : ʪ, ʩʧʦʨʳ ʧʦʯʪʠ ʚʩʝʭ Myxosporodia ð ʢ 2 : ʪ, 

ʥʘʢʦʥʝʮ, ʞʛʫʪʠʢʦʚʳʝ Protomonadina ʠ Polymastigina, ʨʘʢʦʚʠʥʳ ʥʝʢʦʪʦʨʳʭ ʬʦʨʘʤʠʥʠʬʝʨ, 

ʥʝʢʦʪʦʨʳʝ ʨʘʜʠʦʣʷʨʠʠ ð ʢ 1: ʪ ſ ʪ, ʪ. ʝ. ʫ ʥʠʭ ʜʚʫʩʪʦʨʦʥʥʷʷ ʠʣʠ ʙʠʣʘʪʝʨʘʣʴʥʘʷ, 

ʩʠʤʤʝʪʨʠʷ, ʧʦʣʫʯʘʶʱʘʷ ʰʠʨʦʯʘʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʦʥʘ ʧʨʠʩʫʱʘ, ʥʘʧʨʠʤʝʨ, ʧʦʯʪʠ ʚʩʝʤ ʭʦʨʜʦʚʳʤ, ʨʳʙʘʤ, 

ʟʝʤʥʦʚʦʜʥʳʤ, ʤʣʝʢʦʧʠʪʘʶʱʠʤ.  

  ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʠʜʥʦ, ʯʪʦ ʩʠʤʤʝʪʨʠʷ m ʣʠʰʴ ʯʘʩʪʥʳʡ, ʭʦʪʷ ʧʨʘʢʪʠʯʝʩʢʠ ʠ ʩʘʤʳʡ 

ʚʘʞʥʳʡ, ʩʣʫʯʘʡ ʩʠʤʤʝʪʨʠʠ ʧ Ā ʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʝ ʥʝ ʩʣʝʜʫʝʪ ʚʳʜʝʣʷʪʴ ʥʘʨʷʜʫ ʩ ʢʣʘʩʩʦʤ 

ʧ Ā ʪ, ʢʘʢ ʯʘʩʪʦ ʜʝʣʘʶʪ ʟʦʦʣʦʛʠ ʠ ʙʦʪʘʥʠʢʠ.  

  ɼʨʫʛʦʡ ʚʠʜ ʜʠʩʩʠʤʤʝʪʨʠʟʘʮʠʠ ʦʨʛʘʥʠʟʤʦʚ ʩ ʩʠʤʤʝʪʨʠʝʡ ʧ Ā ʪ ʧʨʠʚʝʣ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʬʦʨʤ ʩ ʩʠʤʤʝʪʨʠʝʡ, ʠʩʯʝʨʧʳʚʘʶʱʝʡʩʷ ʦʜʥʦʡ ʧʨʦʩʪʦʡ (ʚʠʜ (ʧ))  
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ʠʣʠ ʚʠʥʪʦʚʦʡ (ʚʠʜ ((ʧ)) ʦʩʴʶ ʩʠʤʤʝʪʨʠʠ (ʧ = ʧ = 1 Ð). ʕʪʦʪ ʚʠʜ ʩʠʤʤʝʪʨʠʠ ʥʘʤʠ ʙʳʣ 

ʥʘʟʚʘʥ ʘʢʩʠʘʣʴʥʳʤ 
224
. ʆʪʥʦʩʷʱʠʝʩʷ ʩʶʜʘ ʙʠʦʦʙʴʝʢʪʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʜʚʫʭ 

ʤʦʜʠʬʠʢʘʮʠʷʭ ð D ʠ L, ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʜʥʦʡ ʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʜʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʝʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʘʷ ʵʚʛʣʝʥʘ (ʧ = 30), ʠʥʬʫʟʦʨʠʠ (ʧ = 1), 

ʥʝʢʦʪʦʨʳʝ ʪʨʠʭʦʥʠʤʬʠʜʳ, ʧʝʨʠʜʠʥʝʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ɺ. ʅ. ɹʝʢʣʝʤʠʰʝʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʘʩʠʤʤʝʪʨʠʷ ʘʤʝʙ ð ʨʝʟʫʣʴʪʘʪ ʦʪʩʫʪʩʪʚʠʷ, ʘ ʠʥʬʫʟʦʨʠʡ ʠ ʧʝʨʠʜʠʥʝʡ ʥʘʣʠʯʠʷ ʩʪʨʦʛʦʛʦ 

ʧʣʘʥʘ ʩʪʨʦʝʥʠʷ ʠʭ ʪʝʣʘ. ʄʝʞʜʫ ʘʩʠʤʤʝʪʨʠʝʡ ʧʝʨʚʳʭ ʠ ʚʪʦʨʳʭ ʦʛʨʦʤʥʘʷ ʨʘʟʥʠʮʘ. 

 ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʙʠʣʘʪʝʨʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ (m) ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ (Metazoa) 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʘʷ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʩʣʦʞʥʝʡʰʝʛʦ ʧʣʘʥʘ ʠ ʯʨʝʟʚʳʯʘʡʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠʭ ʪʝʣʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʠʤʤʝʪʨʠʯʝʩʢʦʝ ʧʦʚʪʦʨʝʥʠʝ ʯʘʩʪʝʡ, ʩʪʨʦʛʦ 

ʛʦʚʦʨʷ, ʠʩʢʣʶʯʘʝʪʩʷ ʠʭ ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʝʩʪʘʤ, ʦʥʠ ʤʥʦʛʦʢʨʘʪʥʦ ʘʩʠʤʤʝʪʨʠʟʠʨʦʚʘʥʳ ʠ 

ʩʠʤʤʝʪʨʠʷ (1) ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʝʡ. ʊʝʤ ʩʘʤʳʤ ʚʘʞʥʝʡʰʝʡ ʩʪʘʥʦʚʠʪʩʷ ʠ ʩʚʷʟʘʥʥʘʷ 

ʩ ʛʨʫʧʧʦʡ (1) ʧʨʦʙʣʝʤʘ ʧʨʘʚʠʟʥʳ ʠ ʣʝʚʠʟʥʳ 
225

.  

  ʂʘʩʘʷʩʴ ʦʙʣʘʩʪʠ ʙʦʪʘʥʠʢʠ, ʤʳ ʦʛʨʘʥʠʯʠʤʩʷ ʜʘʥʥʳʤʠ ʧʦ ʩʠʤʤʝʪʨʠʠ ʚʝʥʯʠʢʦʚ 

ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʚʩʝʛʦ ʜʚʫʤʷ ʢʣʘʩʩʘʤʠ ð ʧ ʠ ʧ Ā ʪ 
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.  ʅʘʤʠ 

ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʬʝʩʩʦʨʦʤ ʄɻʋ ʅ. ʅ. ʂʘʜʝʥʦʤ ʥʘ 56285 ʵʢʟʝʤʧʣʷʨʘʭ ʚʝʥʯʠʢʦʚ ʮʚʝʪʢʦʚ 

ʨʘʩʪʝʥʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 57 ʚʠʜʘʤ 26 ʩʝʤʝʡʩʪʚ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʥʠʟʰʠʭ ʩʪʫʧʝʥʷʭ 

ʵʚʦʣʶʮʠʠ ʚʝʥʯʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʞʝʩʪʚʦʤ ʬʦʨʤ ʩʠʤʤʝʪʨʠʠ (ʠ ʟʜʝʩʴ ʧʦʣʦʞʝʥʠʝ 

ʚʧʦʣʥʝ ʘʥʘʣʦʛʠʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʚ ʞʠʚʦʪʥʦʤ ʤʠʨʝ), ʭʦʪʷ ʚʩʝ ʞʝ ʠ 

ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʝʟʢʦ ʧʨʝʦʙʣʘʜʘʶʪ ʬʦʨʤʳ ʩʠʤʤʝʪʨʠʠ (ʧ), ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ (1). ʇʨʠ ʵʪʦʤ     

×D ×L ʬʦʨʤ. ɿʘʪʝʤ ʧʦ ʭʦʜʫ ʵʚʦʣʶʮʠʠ ʦʜʠʥ ʚʠʜ ʩʠʤʤʝʪʨʠʠ ʟʘ ʜʨʫʛʠʤ ʚʳʧʘʜʘʝʪ, ʠ ʥʘ 

ʚʝʨʰʠʥʘʭ ʜʨʝʚʘ ʞʠʟʥʠ ʦʩʪʘʶʪʩʷ ʚʝʥʯʠʢʠ ʩʠʤʤʝʪʨʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ (5), (1), ʧʨʠʯʝʤ 

×D ×L ʠʣʠ ×L . ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʚʥʦʩʷʪ ʧʦʧʨʘʚʢʫ (ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ) ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʚʩʪʨʝʯʘʝʤʦʩʪʠ D, L, DL 

ʬʦʨʤ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ, ʘ ʪʘʢʞʝ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʰʠʨʦʯʘʡʰʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ʞʠʚʦʡ 

ʧʨʠʨʦʜʝ ʚ ʮʝʣʦʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʧʷʪʝʨʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ (5) ʠ 5Āʪ.  

  ɼʘʣʝʝ ʚʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʩʠʤʤʝʪʨʠʠ ʥʝ ʧʨʷʤʦʣʠʥʝʡʥʘ, ʧʦʜʯʘʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʘʷ ʧʦ ʨʦʣʠ ʜʠʝʩʠʤʤʝʪʨʠʟʘʮʠʷ ʩʤʝʥʷʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘʭ 

ʩʠʤʤʝʪʨʠʟʘʮʠʝʡ ʠ ʥʘʦʙʦʨʦʪ; ʠʟʤʝʥʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʝʪʚʷʤ ʜʨʝʚʘ 

ʞʠʟʥʠ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʘʥʘʣʠʟʠʨʫʷ ʩʠʤʤʝʪʨʠʶ ʠʛʣʦʢʦʞʠʭ, ɺ. ʅ. 

ɹʝʢʣʝʤʠʰʝʚ ʧʠʰʝʪ: çʈʘʩʩʤʘʪʨʠʚʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʠʛʣʦʢʦʞʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʠʭ 

ʦʥʪʦʛʝʥʝʟʘ ʠ ʬʠʣʦʛʝʥʝʟʘ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʥʝʦʙʳʯʘʡʥʦ ʩʣʦʞʥʳʝ ʠ ʟʘʢʦʥʦʤʝʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʠʭ ʪʝʣʘ 
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. ʆʥ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ 7 ʩʪʫʧʝʥʝʡ: 1) ʧʝʨʚʠʯʥʫʶ (ʜʦ 

ʙʣʘʩʪʫʣʳ) ʩʠʤʤʝʪʨʠʶ ʟʘʨʦʜʳʰʘ ʝʞʘ ʚʠʜʘ 4Āʪ  ʠʣʠ 8Āʪ; 2) ʩʤʝʥʷʝʤʫʶ ʧʦʟʜʥʝʝ ʫ 

ʜʠʧʣʝʚʨʫʣ ʚʠʜʘʤʠ 2Āʪ  ʠ 3Āʪ. çʅʠ ʫ ʦʜʥʦʛʦ ʚʟʨʦʩʣʦʛʦ ʠʛʣʦʢʦʞʝʛʦ ʥʠʢʘʢʠʭ ʩʣʝʜʦʚ ʵʪʠʭ 

ʪʨʝʭ ʧʝʨʚʳʭ ʬʦʨʤ ʩʠʤʤʝʪʨʠʠ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷè 
228
; 4) ʘʩʠʤʤʝʪʨʠʶð (1) ð ʮʠʩʪʠʜʝʡ; 5) 

ʚʪʦʨʠʯʥʫʶ ʜʚʫʩʪʦʨʦʥʥʶʶ ʩʠʤʤʝʪʨʠʶ ð ʪ ð ʚʳʩʰʠʭ Pelmatozoa (ʩ ʵʪʦʛʦ ʤʦʤʝʥʪʘ 

ʜʠʩʩʠʤʤʝʪʨʠʟʘʮʠʷ ʩʤʝʥʷʝʪʩʷ ʩʠʤʤʝʪʨʠʟʘʮʠʝʡ); 6) ʚʪʦʨʠʯʥʫʶ ʨʘʜʠʘʣʴʥʫʶ ʩʠʤʤʝʪʨʠʶ 

5Āʪ. ʆʥʘ çʦʭʚʘʪʳʚʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʛʣʦʢʦʞʠʭ ʠʣʠ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʨʘʚʠʣʴʥʳʭ ʬʦʨʤ; ʫ ʥʝʢʦʪʦʨʳʭ ʦʬʠʫʨ ʧʦʣʥʦʩʪʴʶ 

ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ ʦʨʛʘʥʠʟʘʮʠʶ.  
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  ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʥʝʢʦʪʦʨʳʭ ʜʠʧʣʦʧʦʨʠʪ ʠ ʵʥʜʨʠʦʘʩʪʝʨʦʠʜʝʡ 

ʥʘʙʣʶʜʘʝʪʩʷ 5-ʣʫʯʝʚʘʷ ʩʠʤʤʝʪʨʠʷ ʯʠʩʪʦ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʪʠʧʘè 
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; 7) ʚʪʦʨʠʯʥʫʶ 

ʘʩʩʠʤʤʝʪʨʠʶ (1) ʝiʝʥʰʝEleutherozoa. ɺ ʠʪʦʛʝ ʤʳ ʠʤʝʝʤ ʩʣʝʜʫʶʱʠʡ ʨʷʜ:  

8ĀʪŸ2ĀʪŸmŸ(1)ŸmŸ5ĀʪŸ(1). 

  ʂ ʩʦʞʘʣʝʥʠʶ, ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ʩʠʤʤʝʪʨʠʠ ʧʦ ʭʦʜʫ ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʝʡ 

ʜʨʝʚʘ ʞʠʟʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʘ. ɿʜʝʩʴ ʷʚʥʦ ʥʝʦʙʭʦʜʠʤʳ ʧʣʘʥʦʤʝʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʢʨʫʧʥʳʤ ʦʪʢʨʳʪʠʷʤ ʠ ʦʙʦʙʱʝʥʠʷʤ.  

  ʏʪʦ ʢʘʩʘʝʪʩʷ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʦʨʛʘʥʠʟʤʦʚ ʚ ʠʭ ʦʥʪʦʛʝʥʝʟʝ, ʪʦ 

ʧʦʤʠʤʦ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ, ʤʦʞʥʦ ʩʦʩʣʘʪʴʩʷ ʪʘʢʞʝ ʠ ʥʘ ʠʥʪʝʨʝʩʥʝʡʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʄ. ɼ. ɺʝʣʠʙʝʢʦʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʷʜʘ ʙʦʙʦʚʳʭ ʠ ʜʨʫʛʠʭ 

ʨʘʩʪʝʥʠʡ (ʧʦʜʩʦʣʥʝʯʥʠʢ, ʛʨʝʯʠʭʘ).  

 ʆʥ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʳʯʥʦ çʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʩʦʩʪʦʷʥʠʝ ʙʝʩʧʦʨʷʜʦʯʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ (ʯʝʨʝʜʦʚʘʥʠʷ) ʠ ʩʚʷʟʠ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ ʤʝʪʘʤʝʨʦʚ, ʩʚʦʡʩʪʚʝʥʥʦʝ ʶʚʝʥʠʣʴʥʦʤʫ 

ʨʘʩʪʝʥʠʶ, ʟʘʤʝʥʷʝʪʩʷ ʢʦʥʩʪʘʥʪʥʦʡ; ʚ ʜʘʣʴʥʝʡʰʝʤ (ʯʘʱʝ ʥʘ ʫʨʦʚʥʝ ʮʚʝʪʦʢ, ʧʣʦʜ, ʟʘʨʦʜʳʰ) 

ʦʨʠʝʥʪʘʮʠʷ ʠ ʩʚʷʟʴ ʚʥʦʚʴ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠè 
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. ʀʥʘʯʝ, ʚ ʠʭ ʦʥʪʦʛʝʥʝʟʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʘʯʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʟʘʮʠʷ ʩʤʝʥʷʝʪʩʷ ʜʠʩʩʠʤʤʝʪʨʠʟʘʮʠʝʡ, ʘ ʧʦʩʣʝʜʥʷʷ ð 

ʩʥʦʚʘ ʩʠʤʤʝʪʨʠʟʘʮʠʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʯʘʱʝ ʦʜʠʥʘʢʦʚʳʝ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ 

ʜʨʫʛʠʤ ʩʚʦʡʩʪʚʘʤ D ʠ L ʬʠʪʦʬʦʨʤʳ ʵʪʠʭ ʨʘʩʪʝʥʠʡ, ʠʭ ʥʠʟʢʠʝ ʧʦʣʷʨʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ, ʙ·ʣʴʰʠʝ ʧʦʣʠʤʦʨʬʠʯʥʦʩʪʴ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ), ʵʥʪʨʦʧʠʷ, ʝʚʢʣʠʜʦʚʦʩʪʴ ʚ ʥʘʯʘʣʝ ʨʘʟʚʠʪʠʷ ʟʘʤʝʥʷʶʪʩʷ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ 

ʥʘ ʥʝʦʜʠʥʘʢʦʚʳʝ ʧʦ ʩʚʦʡʩʪʚʘʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ) D ʠ L ʬʠʪʦʬʦʨʤʳ, 

ʧʦʚʳʰʝʥʥʳʝ ʧʦʣʷʨʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ, 

ʧʦʥʠʞʝʥʥʳʝ  ʧʦʣʠʤʦʨʬʠʯʥʦʩʪʴ, ʵʥʪʨʦʧʠʶ, ʝʚʢʣʠʜʦʚʦʩʪʴ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʭʦʜʝ 

ʦʪʨʠʮʘʥʠʷ ʦʪʨʠʮʘʥʠʷ, ʚʩʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʙʳ ʩʥʦʚʘ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʠʩʭʦʜʥʳʤ 

ʩʦʩʪʦʷʥʠʷʤ. ʀ ʚʦʪ ʯʪʦ ʟʘʤʝʯʘʪʝʣʴʥʦ: çʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʵʥʪʨʦʧʠʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʢʣʠʯʥʦ ʠ ʦʙʳʯʥʦ ʩʣʝʜʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʷʜʘ 

ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷè 
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.  

  ʈʘʟʫʤʝʝʪʩʷ, ʦʪʤʝʯʝʥʥʳʝ ʄ. ɼ. ɺʝʣʠʙʝʢʦʚʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠʤʝʥʠʤʳ ʥʝ ʢʦ 

ʚʩʝʤ ʨʘʩʪʝʥʠʷʤ, ʜʘʞʝ ʥʝ ʢʦ ʚʩʝʤ ʙʦʙʦʚʳʤ. ɺʦʟʤʦʞʥʦ, ʚ ʙʫʜʫʱʝʤ ʙʫʜʫʪ ʪʦʯʥʝʝ ʦʧʠʩʘʥʳ ʠ 

ʩʘʤʠ ʵʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʅʦ ʧʨʠ ʚʩʝʤ ʵʪʦʤ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʦʛʨʦʤʥʦʡ ʮʝʥʥʦʩʪʠ 

ʩʘʤʦʛʦ ʧʦʜʭʦʜʘ, ʚʳʜʚʠʥʫʪʳʭ ʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʦʚʠʟʥʳ 

ʨʘʟʚʠʚʘʝʤʦʛʦ ʠʤ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʙʠʦʩʠʤʤʝʪʨʠʢʝ.  

  ɺ ʠʪʦʛʝ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ: 1) ʚʝʣʠʯʠʥʘ ʩʠʤʤʝʪʨʠʠ 

ʦʨʛʘʥʠʟʤʦʚ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʞʠʟʥʠ ʟʘʢʦʥʦʤʝʨʥʦ ʚ ʪʝʥʜʝʥʮʠʠ ʧʘʜʘʝʪ, ʦʙʨʘʟʫʷ  

ʤʥʦʛʦʚʝʪʚʠʩʪʳʝ ʵʚʦʣʶʮʠʦʥʥʳʝ ʨʷʜʳ ʩʠʤʤʝʪʨʠʠ; 2) ʥʘ ʥʠʟʰʠʭ ʩʪʫʧʝʥʷʭ ʦʨʛʘʥʠʟʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʞʝʩʪʚʦʤ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ. ʇʨʠ ʵʪʦʤ ʠʭ ʯʠʩʣʦ ʤʥʦʛʦ ʙʦʣʴʰʝ 32 ð 

ʯʠʩʣʘ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ. ʆʜʥʘʢʦ ʢ ʚʝʨʰʠʥʘʤ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʜʨʝʚʘ 

ʯʠʩʣʦ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʚʦʟʥʠʢʘʶʪ ʤʥʦʛʦʢʨʘʪʥʦ 

ʘʩʠʤʤʝʪʨʠʟʦʚʘʥʥʳʝ ʬʦʨʤʳ; 3) ʢʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʮʝʧʥʳʭ ʤʦʣʝʢʫʣ, ʧʦʷʚʣʷʶʪʩʷ 

ʤʘʢʨʦʙʠʦʬʦʨʤʳ ʩ ʟʘʧʨʝʱʝʥʥʳʤʠ ʜʣʷ ʢʨʠʩʪʘʣʣʦʚ ʦʩʷʤʠ ʩʠʤʤʝʪʨʠʠ ʧʦʨʷʜʢʘ 5, 7, 8, 

9... ʆʜʥʘʢʦ ʚʦʧʨʝʢʠ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʤʫ ʚʟʛʣʷʜʫ ʧʷʪʝʨʥʘʷ ʦʩʴ ʧʦʣʫʯʘʝʪ ʙʦʣʴʰʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝ ʥʘ ʚʩʝʭ, ʘ ʣʠʰʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʫʧʝʥʷʭ ʨʘʟʚʠʪʠʷ ʞʠʚʦʛʦ, ʢʘʢ 

ʠ ʜʚʫʩʪʦʨʦʥʥʷʷ ʩʠʤʤʝʪʨʠʷ m; 4) ʢʘʢ ʚ ʦʥʪʦ-, ʪʘʢ ʠ ʚ ʬʠʣʦʛʝʥʝʟʝ ʠʤʝʶʪ ʤʝʩʪʦ 

ʧʝʨʝʭʦʜʳ ʪʠʧʘ ʜʠʠʤʤʝʪʨʠʟʘʮʠʷ ᵮ ʩʠʤʤʝʪʨʠʟʘʠʷ, ʧʨʠʯʝʤ ʧʨʦʮʝʩʩ ʚ ʮʝʣʦʤ ʩʠʣʴʥʦ 

ʩʜʚʠʥʫʪ ʚ ʩʪʦʨʦʥʫ ʜʠʩʩʠʤʤʝʪʨʠʟʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʩʠʤʤʝʪʨʠʷ ʦʙʥʘʨʫʞʠʚʘʝʪ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ, ʯʪʦ ʩ ʥʦʚʳʭ ʩʪʦʨʦʥ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʦʣʦʞʝʥʠʝ ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʦ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʭʘʨʘʢʪʝʨʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  
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 ʄ. ɼ. ɺʝʣʠʙʝʢʦʚ. ʉʠʤʤʝʪʨʠʷ, ʠʥʬʦʨʤʘʮʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʚʠʪʠʠ. ð çʄʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ 1969 ʛ. ɺʦʨʦʥʝʞʩʢʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪè, ʚʳʧ. ɿ. ɺʦʨʦʥʝʞ, 1969, ʩʪʨ. 14. 
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ʇʨʠʚʝʜʝʥʥʳʝ ʬʘʢʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʟʟʨʝʥʠʷ ʥʘ ʧʨʠʨʦʜʫ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʧʦʟʠʮʠʡ 

ʪʦʣʴʢʦ ʦʜʥʦʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʦʜʥʦʩʪʦʨʦʥʥʠ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ 

ʥʝʚʝʨʥʳ. ʄʠʨ ʝʩʪʴ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʘʩʧʝʢʪʝ, ʥʘʩʢʦʣʴʢʦ ʤʳ ʤʦʞʝʤ ʩʫʜʠʪʴ ʦ ʥʝʤ ʩ 

ʧʦʧʨʘʚʢʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʝʜʠʥʩʪʚʦ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ, ʜʦʧʦʣʥʷʶʱʠʭ, ʙʦʨʶʱʠʭʩʷ, ʧʝʨʝʭʦʜʷʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʩʦʟʠʜʘʶʱʠʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʨʫʰʘʶʱʠʭ ʩʠʤʤʝʪʨʠʶ.  

 

Ä ɿ. ɹʀʆʉʀʄʄɽʊʈʀʗ  

ʉʊʈʋʂʊʋʈʅɸʗ ð ʅɽʂʃɸʉʉʀʏɽʉʂɸʗ 

 

  ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʧʘʨʘʛʨʘʬʘʭ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʝʱʝ ʦʜʥʦ 

ʫʪʚʝʨʞʜʝʥʠʝ: ʥʘ ʙʠʦʦʙʲʝʢʪʘʭ ʨʝʘʣʠʟʦʚʘʥʘ ʢʣʘʩʩʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ 

ʨʘʟʤʝʨʥʦʩʪʝʡ ð ʪʦʯʝʯʥʘʷ, ʣʠʥʝʡʥʘʷ, ʧʣʦʩʢʘʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ. ʆʜʥʘʢʦ ʥʝ ʪʦʣʴʢʦ 

ʢʣʘʩʩʠʯʝʩʢʘʷ. ʍʦʪʷ ʙʠʦʩʠʤʤʝʪʨʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ 

ʩʠʤʤʝʪʨʠʠ ʥʝ ʠʟʫʯʝʥʘ, ʥʠʞʝ ʤʳ ʫʢʘʞʝʤ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʨʠʤʝʨʳ 

ʨʝʘʣʠʟʘʮʠʡ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ ʛʣʘʚʥʝʡʰʠʭ ʠʟ ʦʪʢʨʳʪʳʭ ʚ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʩʠʤʤʝʪʨʠʡ.  

  ʇʨʦʩʪʦ ʠ l-ʢʨʘʪʥʦ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳ ʚʩʝ ʪʝ ʦʨʛʘʥʠʟʤʳ ʠ ʠʭ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ l + 1 = ʧ ʜʠʩʩʬʘʢʪʦʨʘʤʠ. ʊʘʢʦʚʳ, ʥʘʧʨʠʤʝʨ, ʜʠʩʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʢʦʨʥʠ, ʩʪʝʙʣʠ, 

ʣʠʩʪʴʷ, ʧʦʙʝʛʠ, ʯʘʰʝʯʢʠ, ʚʝʥʯʠʢʠ, ʮʚʝʪʢʠ ʤʥʦʛʠʭ ʨʘʩʪʝʥʠʡ; ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ 

ʞʠʚʦʪʥʳʭ, ʤʥʦʞʝʩʪʚʦ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ð ʩʘʭʘʨʦʚ, 

ʘʤʠʥʦʢʠʩʣʦʪ, ʙʝʣʢʦʚ, ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʪ. ʜ. ɽʱʝ ʦʜʠʥ ʢʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ, 

ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʝ ʄʘʡʟʝʥʭʘʡʤʝʨʘ, ʅʦʨʤʘʥʘ ʠ ʐʪʝʨʙʝ 
232
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ʩʦʦʙʱʘʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʫ ʥʝʢʦʪʦʨʳʭ ʨʳʙ, ʥʘʧʨʠʤʝʨ ʘʥʘʙʣʝʧʩ, ʜʚʫʭ ʧʦʣʦʚʳʭ ʨʘʩ. ʆʜʥʘ 

ʧʦʣʦʚʘʷ ʨʘʩʘ ʩʦʩʪʦʠʪ ʠʟ D ʩʘʤʮʦʚ ʠ L ʩʘʤʦʢ; ʜʨʫʛʘʷ, ʥʘʧʨʦʪʠʚ, ʠʟ L ʩʘʤʮʦʚ ʠ D ʩʘʤʦʢ. 

ʆʧʣʦʜʦʪʚʦʨʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʡ ʧʦʣʦʚʦʡ ʨʘʩʳ ʠ 

ʥʝʚʦʟʤʦʞʥʳʤ ʤʝʞʜʫ L ʩʘʤʮʘʤʠ ʠ L ʩʘʤʢʘʤʠ, ʘ ʪʘʢʞʝ D ʩʘʤʮʘʤʠ ʠ D ʩʘʤʢʘʤʠ.  

  ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʯʝʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʪʠ ʨʘʩʳ ʦʩʦʙʠ ʨʘʚʥʳ, 

ʩʠʤʤʝʪʨʠʯʥʳ (ʚ ʠʟʚʝʩʪʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ) ʜʨʫʛ ʜʨʫʛʫ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʤʳʩʣʘʭ. ɼʣʷ ʙʦʣʝʝ 

ʯʝʪʢʦʛʦ ʠʭ ʚʳʷʚʣʝʥʠʷ ʧʨʠʤʝʤ ʪʦʣʴʢʦ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʣʝʚʦʝ ʠ ʧʨʘʚʦʝ ʧʦ-

ʧʨʝʞʥʝʤʫ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʙʫʢʚʘʤʠ L ʠ D, ʞʝʥʩʢʠʡ ʠ ʤʫʞʩʢʦʡ ʧʦʣð ʟʥʘʢʘʤʠ <+è ʠ    

çðè. ʊʦʛʜʘ ʤʳ ʧʨʠʜʝʤ ʢ ʩʣʝʜʫʶʱʠʤ ʨʘʚʝʥʩʪʚʘʤ: 1) ʩʦʚʤʝʩʪʠʤʦʤʫ (ʤʝʞʜʫ ʦʩʦʙʷʤʠ L+ ʠ 

L+, Lð ʠ Lð, D+ ʠ D+, Dð ʠ Dð ); 2) ʟʝʨʢʘʣʴʥʦʤʫ (ʤʝʞʜʫ ʦʩʦʙʷʤʠ ʠ D+, Lð ʠ Dð); ɿ) 

ʩʦʚʤʝʩʪʠʤʦʤʫ ʘʥʪʠʨʘʚʝʥʩʪʚʫ (ʤʝʞʜʫ ʦʩʦʙʷʤʠ Lð ʠ L+, Dð ʠ D+); 4) ʟʝʨʢʘʣʴʥʦʤʫ 

ʘʥʪʠʨʘʚʝʥʩʪʚʫ (ʤʝʞʜʫ ʦʩʦʙʷʤʠ L+ ʠ Dð, Lð ʠ D+). ɼʨʫʛʠʭ ʩʣʫʯʘʝʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʝʨʚʳʝ ʜʚʘ ʨʘʚʝʥʩʪʚʘ ʦʭʚʘʪʳʚʘʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ ʩʠʤʤʝʪʨʠʠ, ʘ ʚʩʝ 

ʯʝʪʳʨʝ ð ʪʝʦʨʠʝʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ.  

  ʎʚʝʪʥʫʶ ʩʠʤʤʝʪʨʠʶ ʚʳʷʚʣʷʶʪ ʙʠʦʢʨʠʩʪʘʣʣʳ, ʧʦʙʝʛʠ ʨʘʩʪʝʥʠʡ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ 

ʧʦ ʭʦʜʫ ʩʪʝʙʣʷ ʬʦʨʤʘʤʠ ʣʠʩʪʴʝʚ, ʚʝʥʯʠʢʠ ʮʚʝʪʢʦʚ ʨʘʩʪʝʥʠʡ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʨʘʟʣʠʯʥʳʤʠ ʣʝʧʝʩʪʢʘʤʠ ʠ ʚʦʦʙʱʝ ʚʩʝ ʪʘʢʠʝ ʙʠʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʧʨʠʥʠʤʘʪʴ ʪʨʠ ʠ ʙʦʣʝʝ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʜʥʦʡ ʧʨʠʨʦʜʳ.  

  ʉʠʤʤʝʪʨʠʷ ʧʦʜʦʙʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʙʠʦʦʙʲʝʢʪʘʭ ʧʨʠ ʠʭ ʧʦʜʦʙʥʦʤ ʨʦʩʪʝ ʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ; ʦʥʘ ʧʨʝʢʨʘʩʥʦ ʚʠʜʥʘ ʥʘ ʛʦʣʦʚʢʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʨʘʢʦʚʠʥʘʭ ʥʝʢʦʪʦʨʳʭ 

ʤʦʣʣʶʩʢʦʚ, ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʙʝʛʦʚ ʨʷʜʘ ʨʘʩʪʝʥʠʡ.  

  ɻʦʤʦʣʦʛʠʯʝʩʢʫʶ, ʠʣʠ ʘʬʬʠʥʥʫʶ, ʩʠʤʤʝʪʨʠʶ ʚʳʷʚʣʷʶʪ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ 

ʙʠʦʢʨʠʩʪʘʣʣʦʚ, ʥʝʢʦʪʦʨʳʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʘʬʬʠʥʥʦ ʫʨʦʜʣʠʚʳʝ ʦʨʛʘʥʠʟʤʳ.  

  ʂʨʠʚʦʣʠʥʝʡʥʫʶ ʩʠʤʤʝʪʨʠʶ ʦʙʥʘʨʫʞʠʚʘʶʪ ʢʨʦʤʝ ʨʷʜʦʚ ʨʘʟʚʠʪʠʷ ʨʘʢʦʚʠʥ 

ʙʨʘʭʥʦʧʦʜ ʠ ʮʝʬʘʣʦʧʦʜ ʠʩʢʨʠʚʣʝʥʥʳʝ ʧʦʙʝʛʠ, ʩʪʝʙʣʠ, ʢʦʨʥʠ, ʣʠʩʪʴʷ ʨʘʩʪʝʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʧʦʜʨʦʙʥʝʝ. ʅʝʨʝʜʢʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, ʢʘʢ ʙʠʣʘʪʝʨʘʣʴʥʦ-
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 ʎʠʪʠʨʦʚʘʥʦ ʧʦ ʨʘʙʦʪʝ ʖ. ɻ. ʉʫʣʠʤʳ çʀʟʫʯʝʥʠʝ ʷʚʣʝʥʠʷ ʜʠʩʩʠʤʝʪʨʠʠ ʫ ʢʫʢʫʨʫʟʳè. ð çʀʟʚʝʩʪʠʷ ɸʅ 

ʄʦʣʜʘʚʩʢʦʡ ʉʉʈ, ʩʝʨʠʷ ʙʠʦʣ. ʠ ʩ.-ʭ. ʥʘʫʢè, 1963, ˉ 6. 
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ʩʠʤʤʝʪʨʠʯʥʳʝ S-ʣʠʩʪʴʷ (ʧʝʨʚʦʛʦ ʷʨʫʩʘ) ʬʘʩʦʣʠ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʠʩʢʨʠʚʣʷʶʪʩʷ, ʧʨʠʦʙʨʝʪʘʷ 

L ʠʣʠ D ʢʦʥʬʠʛʫʨʘʮʠʶ. ʄʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʣʠ (ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ), ʯʪʦ 

ʧʨʝʚʨʘʱʝʥʠʝ S -ʣʠʩʪʴʝʚ ʚ L ʠʣʠ D ʚʳʟʚʘʥʦ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʤʝʥʴʰʠʭ 

ʧʦʣʦʚʠʥʢʘʭ L ʠ D ʣʠʩʪʴʝʚ ʠʥʛʠʙʠʪʦʨʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ) ʠ ʧʦʥʠʞʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʘʢʪʠʚʘʪʦʨʦʚ ʨʦʩʪʘ (ʪʠʧʘ ʘʫʢʩʠʥʦʚ) ʠ, ʥʘʦʙʦʨʦʪ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʙʦʣʴʰʠʭ ʧʦʣʦʚʠʥʢʘʭ ʵʪʠʭ ʣʠʩʪʴʝʚ ʘʢʪʠʚʘʪʦʨʦʚ ʠ ʧʦʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʠʥʛʠʙʠʪʦʨʦʚ 

ʨʦʩʪʘ. ʉ ʵʪʦʡ ʢʘʨʪʠʥʦʡ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʠ ʘʢʪʠʚʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʝʨʤʝʥʪʦʚ 

ʠ ʠʭ ʠʥʛʠʙʠʪʦʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʫʞʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʠʟʤʝʥʷʷ ʩʦʜʝʨʞʘʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ʠʣʠ 

ʘʢʪʠʚʘʪʦʨʦʚ ʨʦʩʪʘ, ʥʘʧʨʠʤʝʨ ʥʘʥʦʩʷ ʠʭ (ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ) ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ 

ʧʦʣʦʚʠʥʢʠ ʣʠʩʪʘ, ʥʘʤ ʫʜʘʣʦʩʴ ʚʳʟʚʘʪʴ ʚʩʝ ʤʳʩʣʠʤʳʝ ʧʨʝʚʨʘʱʝʥʠʷ ʬʦʨʤ ʣʠʩʪʴʝʚ ʜʨʫʛ ʚ 

ʜʨʫʛʘ, ʠʤʝʥʥʦ:  

 

  ʇʨʠʚʝʜʝʥʥʳʝ ʬʘʢʪʳ ʠʥʪʝʨʝʩʥʳ ʩ ʪʨʝʭ ʪʦʯʝʢ ʟʨʝʥʠʷ.  

  ɺʦ-ʧʝʨʚʳʭ, ʩ ʙʦʪʘʥʠʯʝʩʢʦʡ. ʃʶʙʦʡ ʙʦʪʘʥʠʢ ʩʢʘʟʘʣ ʙʳ, ʯʪʦ S-ʣʠʩʪ ʩʠʤʤʝʪʨʠʯʝʥ, ʘ L 

ʠ D ð ʘʩʠʤʤʝʪʨʠʯʥʳ. ʀ ʵʪʦ ʙʳʣʦ ʙʳ ʪʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʫʯʝʥʠʷ ʦ 

ʩʠʤʤʝʪʨʠʠ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʩʧʨʘʚʝʜʣʠʚʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʯʝʥʠʷ ʦ ʢʨʠʚʦʣʠʥʝʡʥʦʡ 

ʩʠʤʤʝʪʨʠʠ. ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʩʣʝ ʧʨʝʚʨʘʱʝʥʠʷ ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʦʩʪʘ ʧʦʣʦʚʠʥʦʢ S-

ʣʠʩʪʘ ʚ L ʠʣʠ D ʙʳʚʰʘʷ ʫ S-ʣʠʩʪʴʝʚ ʧʨʷʤʘʷ ʧʣʦʩʢʦʩʪʴ ʩʠʤʤʝʪʨʠʠ ʥʝ ʠʩʯʝʟʘʝʪ ʙʝʩʩʣʝʜʥʦ, ʘ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʨʠʚʦʣʠʥʝʡʥʫʶ ʧʣʦʩʢʦʩʪʴ ʦʪʨʘʞʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʢʘʢ ʠ S-ʣʠʩʪʴʷ, L ʠ D 

ʣʠʩʪʴʷ ʪʘʢʞʝ ʧʦ-ʩʚʦʝʤʫ ʟʝʨʢʘʣʴʥʦ-ʩʠʤʤʝʪʨʠʯʥʳ: ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʪʨʘʞʝʥʠʷ ʚ 

ʩʬʝʨʠʯʝʩʢʦʤ ʟʝʨʢʘʣʝ ʫ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʤʝʥʴʰʘʷ ʧʦʣʦʚʠʥʢʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝʡ, ʙ·ʣʴʰʘʷ 

ð ʤʝʥʴʰʝʡ, ʘ ʣʠʩʪ ʚ ʮʝʣʦʤ ʩʘʤʦʩʦʚʤʝʱʘʝʪʩʷ.  

  ɺʦ-ʚʪʦʨʳʭ, ʵʪʠ ʬʘʢʪʳ ʠʥʪʝʨʝʩʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʠ. ɺʧʣʦʪʴ ʜʦ 

ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʪʝʦʨʝʪʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʣʠʯʠʝ ʚ ʦʙʲʝʢʪʝ ʟʝʨʢʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʩʢʣʶʯʘʝʪ ʢʘʢʫʶ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʪʴ ʵʪʦʤʫ ʦʙʲʝʢʪʫ L ʠʣʠ D. ʜʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʥʘʣʠʯʠʝ ʟʝʨʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠʩʢʣʶʯʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ S-ʣʠʩʪʘ ʙʳʪʴ L ʠʣʠ D, ʥʦ ʥʝ 

ʤʝʰʘʝʪ ʙʳʪʴ L ʠʣʠ D ʠʩʢʨʠʚʣʝʥʥʳʤ ʣʠʩʪʴʷʤ! ʀ ʵʪʦ, ʢʦʥʝʯʥʦ, ʥʝ ʩʣʫʯʘʡʥʦ: ʫ S -ʣʠʩʪʘ 

ʟʝʨʢʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʷʤʦʣʠʥʝʡʥʘʷ, ʩʦʭʨʘʥʷʶʱʘʷ ʧʨʠ ʦʪʨʘʞʝʥʠʷʭ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʪʦʯʢʘʤʠ ʧʦʣʦʚʠʥʦʢ, ʘ ʫ L ʠ D ʣʠʩʪʴʝʚ ʵʪʘ ʧʣʦʩʢʦʩʪʴ ʢʨʠʚʦʣʠʥʝʡʥʘʷ, 

ʧʨʠ ʦʪʨʘʞʝʥʠʷʭ ʥʝ ʩʦʭʨʘʥʷʶʱʘʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʪʦʯʢʘʤʠ 

ʧʦʣʦʚʠʥʦʢ, çʜʝʣʘʷè ʠʭ L ʠʣʠ D. ʈʘʟʫʤʝʝʪʩʷ, ʩʢʘʟʘʥʥʦʝ ʚʝʨʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʣʠʩʪʴʷʤ, ʥʦ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʙʳʤ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʲʝʢʪʘʤ (ʥʘʧʨʠʤʝʨ, ʢ ʠʩʢʨʠʚʣʝʥʥʳʤ 

ʢʨʠʩʪʘʣʣʘʤ ʢʚʘʨʮʘ ʠ ʩʝʨʳ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʛʨʘʥʠʯʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʦʜʥʦ 

ʠʟ ʩʘʤʳʭ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʝʟʳʙʣʝʤʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʪʝʦʨʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʠʤʤʝʪʨʠʠ.  

  ɺ-ʪʨʝʪʴʠʭ, ʵʪʠ ʬʘʢʪʳ ʠʥʪʝʨʝʩʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʪʦʜʘ ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ɽ. ʉ. ʌʝʜʦʨʦʚʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦ ʚʝʣʠʯʠʥʝ ʫʛʣʦʚ ʤʝʞʜʫ ʛʨʘʥʷʤʠ ʢʨʠʩʪʘʣʣʘ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʝʱʝʩʪʚʘ, ʝʛʦ ʩʣʘʛʘʶʱʠʝ. ʇʨʠʚʝʜʝʥʥʳʝ 

ʚʳʰʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʳ ʩ S, L, D ʣʠʩʪʴʷʤʠ ʠʥʪʝʨʝʩʥʳ ʪʝʤ, ʯʪʦ ʦʥʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʷʚʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʛʨʘʥʠʮ ʬʝʜʦʨʦʚʩʢʦʛʦ ʤʝʪʦʜʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʝʛʦ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʦʞʥʦ ʠ ʧʦ ʠʭ ʬʦʨʤʝ ʩʫʜʠʪʴ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦ 

ʙʠʦʬʠʟʠʢʦʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ (ʠ ʥʘʦʙʦʨʦʪ). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʵʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ ʪʦʤ, ʯʪʦ ʤʳ: 1) ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʟ S-ʣʠʩʪʴʝʚ 

ʠʩʢʨʠʚʣʝʥʥʳʭ  L ʠ D ʩ ʥʝʨʘʚʥʳʤʠ ʧʦʣʦʚʠʥʢʘʤʠ; 2) ʚʦʟʣʦʞʠʣʠ çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè ʟʘ 

ʧʨʘʚʠʟʥʫ ʠ ʣʝʚʠʟʥʫ, ʘ ʪʘʢʞʝ ʥʝʦʜʠʥʘʢʦʚʦʩʪʴ ʧʦʣʦʚʠʥʦʢ ʥʘ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʠʭ 

ʬʝʨʤʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʥʛʠʙʠʪʦʨʳ; 3) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʪʠʥʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ʬʦʨʤ S, L, 
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D ʣʠʩʪʴʝʚ ʧʦʩʪʨʦʠʣʠ ʛʠʧʦʪʝʟʫ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, 

ʬʝʨʤʝʥʪʦʚ, ʠʥʛʠʙʠʪʦʨʦʚ, ʦʞʠʜʘʷ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʬʦʨʤ S, L, D ʣʠʩʪʴʝʚ ʨʝʟʫʣʴʪʘʪʳ; 4) ʧʦʜʪʚʝʨʜʠʣʠ ʛʠʧʦʪʝʟʫ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʘʥʘʣʠʟʘʤʠ; 5) 

ʟʥʘʷ ʵʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʦ ʩʪʨʦʛʦʤʫ ʧʣʘʥʫ ʠʟʤʝʥʠʣʠ ʬʦʨʤʳ ʦʜʥʠʭ ʣʠʩʪʴʝʚ ʚ ʬʦʨʤʳ 

ʜʨʫʛʠʭ.  

  ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ: ʤʳ ʥʝ ʜʫʤʘʝʤ, ʯʪʦʙʳ ʪʝʦʨʝʪʠʢʦ-ʛʨʫʧʧʦʚʦʝ ʠʟʫʯʝʥʠʝ 

ʙʠʦʦʙʲʝʢʪʦʚ ʩʚʝʣʦʩʴ ʢ ʬʦʨʤʫʣʠʨʦʚʢʝ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʷʟʳʢʝ ʪʦʣʴʢʦ ʫʞʝ 

ʠʟʚʝʩʪʥʳʭ ʪʝʦʨʠʡ ʩʠʤʤʝʪʨʠʠ. ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʚʳʷʚʣʝʥʠʝ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ 

ʢʦʥʢʨʝʪʥʳʭ ʙʠʦʦʙʲʝʢʪʦʚ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʚʳʷʚʣʝʥʠʝʤ ʩʧʦʩʦʙʦʚ ʫʧʘʢʦʚʢʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʵʪʠ ʙʠʦʦʙʲʝʢʪʳ. ʏʘʩʪʴ ʠʟ ʥʠʭ ʫʜʘʚʘʣʦʩʴ ʠ ʥʘʚʝʨʥʷʢʘ ʫʜʘʩʪʩʷ 

ʨʘʩʰʠʬʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʫʞʝ 

ʠʟʚʝʩʪʥʳʭ ʪʝʦʨʠʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʠʤʤʝʪʨʠʠ. ʆʜʥʘʢʦ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʜʨʫʛʦʡ ʯʘʩʪʠ 

ʙʠʦʫʧʘʢʦʚʦʢ ʨʘʤʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʦʨʠʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʠʤʤʝʪʨʠʠ ʧʨʠʜʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʩʰʠʨʠʪʴ ʭʦʪʷ ʙʳ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʳʚʦʜʘ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ 

ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚ ʙʝʟ ʠ (ʠʣʠ) ʩ ʧʨʦʤʝʞʫʪʢʘʤʠ, ʥʝʞʝʩʪʢʠʤʠ ʠ (ʠʣʠ) ʞʝʩʪʢʠʤʠ, 

ʨʘʩʪʫʱʠʤʠ ʠ (ʠʣʠ) ʥʝʨʘʩʪʫʱʠʤʠ, ʯʘʩʪʦ ʥʝʧʨʘʚʠʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʳʧʫʢʣʳʤʠ ʠ (ʠʣʠ) 

ʚʦʛʥʫʪʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɼʣʷ ʣʫʯʰʝʛʦ ʫʷʩʥʝʥʠʷ ʵʪʦʡ ʠʜʝʠ ʧʦʣʝʟʥʦ ʩʨʘʚʥʠʪʴ ʩʧʦʩʦʙʳ 

ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʙʣʦʢʘʭ ʢʠʨʧʠʯʘʤʠ ʩʦ ʩʧʦʩʦʙʘʤʠ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʘʧʝʣʴʩʠʥʘʭ ʩʦʯʥʳʤʠ ʷʯʝʡʢʘʤʠ. ʇʦʥʷʪʥʦ, ʯʪʦ ʚʳʷʚʣʝʥʠʝ ʚʠʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʧʘʢʦʚʦʢ 

ʧʦʤʦʞʝʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʩʫʱʥʦʩʪʴ ʞʠʟʥʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʦ ʤʦʞʝʪ ʙʫʢʚʘʣʴʥʦ 

ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʘʨʳ ʠ ʫʧʘʢʦʚʦʢ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʙʝʟ ʢʦʪʦʨʦʛʦ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʥʝ ʦʙʭʦʜʠʪʩʷ ʥʠ ʦʜʥʘ ʦʪʨʘʩʣʴ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

 

Ä 4. ɹʀʆʉʀʄʄɽʊʈʀʗ ð ɻɽʆʄɽʊʈʀʏɽʉʂɸʗ  

ʀ ɼʀʅɸʄʀʏɽʉʂɸʗ  

 

  ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʦʙʣʝʤʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ) 

ʚʦ ʚʩʝʤ ʝʝ ʦʙʲʝʤʝ ʚʧʝʨʚʳʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʚ ʯʝʪʳʨʝʭ ʚʳʧʫʩʢʘʭ çʇʨʦʙʣʝʤ ʙʠʦʛʝʦʭʠʤʠʠè 

ʠ ʚ çɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʯʝʨʢʘʭè ʝʱʝ ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʤ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʩʚʦʠʭ ʙʝʩʝʜ ʩ ʤʘʪʝʤʘʪʠʢʘʤʠ ʄ. ʄ. ʃʫʟʠʥʳʤ, ɹ. ʅ. 

ɼʝʣʦʥʝ ʠ ʉ.ʀ. ʌʠʥʠʢʦʚʳʤ, ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ ʧʦʣʘʛʘʣ, ʯʪʦ ʛʝʦʤʝʪʨʠʝʡ ʪʘʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʘ ʠʟ ʫʢʘʟʘʥʥʳʭ ʕ. ʂʘʨʪʘʥʦʤ, ʥʦ ʥʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʘʣʝʝ ʨʠʤʘʥʦʚʳʭ 

ʛʝʦʤʝʪʨʠʡ. ɺ ʪʘʢʦʡ ʛʝʦʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʣʞʥʦ ʙʳʣʦ ʩʚʦʜʠʪʴʩʷ ʢ ʪʦʯʢʝ, ʩʥʘʙʞʝʥʥʦʡ 

ʟʘʨʦʜʳʰʝʤ ʚʝʢʪʦʨʘ ʧʦʩʦʣʦʥʥʦʛʦ (ʧʨʘʚʦʛʦ) ʠʣʠ ʧʨʦʪʠʚʦʩʦʣʦʥʥʦʛʦ (ʣʝʚʦʛʦ, ʧʨʦʪʠʚ ʩʦʣʥʮʘ) 

ʪʠʧʘ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ ʩʯʠʪʘʣ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʭʘʨʘʢʪʝʨʥʘ 

ʥʝʦʜʠʥʘʢʦʚʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ L ʠ D ʬʦʨʤ, ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʢʨʠʚʳʭ ʣʠʥʠʡ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʇʦʩʣʝʜʥʝʝ ʚ ʩʚʦʝʡ ʢʦʥʮʝʧʮʠʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʢʘʢ ʤʳ ʧʦʤʥʠʤ, ʧʦʜʯʝʨʢʠʚʘʣ ʠ 

ʘʢʘʜʝʤʠʢ ʜ. ɺ. ʅʘʣʠʚʢʠʥ (ʩʤ. ʚʳʰʝ).  

  ʉʝʡʯʘʩ ʠʩʭʦʜʷ ʠʟ ʫʯʝʥʠʷ ʦ ʢʦʥʪʠʥʫʫʤʘʭ ð ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʥʝʧʨʝʨʳʚʥʳʭ ʚʦ ʚʩʝʭ 

ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʨʠʤʝʨʘʤʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʨʦʜʥʳʝ ʠ ʠʟʦʪʨʦʧʥʳʝ ʩʨʝʜʳ 

ʚʥʫʪʨʠ ʚʘʢʫʦʣʴ; ʦ ʩʝʤʠʢʦʥʪʠʥʫʫʤʘʭ ð ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʧʨʝʨʳʚʥʳʭ ʚ ʦʜʥʠʭ ʠ ʥʝʧʨʝʨʳʚʥʳʭ 

ʚ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʨʠʤʝʨʘʤʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʩʠʩʪʝʤʳ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʠʣʠ 

ʙʝʩʢʦʥʝʯʥʘʷ ʩʪʦʧʢʘ ʢʘʨʘʥʜʘʰʝʡ; ʦ ʜʠʩʢʦʥʪʠʥʫʫʤʘʭ ð ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʧʨʝʨʳʚʥʳʭ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʨʠʤʝʨʘʤʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʪʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ ʙʠʦʢʨʠʩʪʘʣʣʦʚ, 

ʬʝʨʤʝʥʪʦʚ ʠ ʚʠʨʫʩʦʚ, ʪʨʝʭʤʝʨʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʨʛʘʥʠʟʤʦʚ, ʜʚʫʤʝʨʥʳʝ ʦʨʥʘʤʝʥʪʳ ʯʝʰʫʡ 

ʨʳʙ, ʢʣʝʪʦʢ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ, ʣʠʩʪʴʝʚ ʧʨʠ ʠʭ ʤʦʟʘʠʯʥʦʤ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʠ, 

ʩʢʣʘʜʯʘʪʳʝ ʩʣʦʠ ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʮʝʧʝʡ, ʫʞʝ ʩʝʡʯʘʩ ʩʦʚʝʨʰʝʥʥʦ ʢʦʨʨʝʢʪʥʦ ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʝ ʦʜʥʦ, ʘ ʦʛʨʦʤʥʦʝ, ʚʦʟʤʦʞʥʦ ʙʝʩʢʦʥʝʯʥʦʝ, 

ʤʥʦʞʝʩʪʚʦ. ʆʜʥʘʢʦ ʛʣʘʚʥʦʝ ð ʵʤʧʠʨʠʯʝʩʢʦʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ ʚʠʜʘ ʠ ʯʠʩʣʘ 

ʪʠʧʦʚ ʙʠʦʧʨʦʩʪʨʘʥʩʪʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʠʭ ʛʨʫʧʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʭ 




