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ʂʝʤʝʨʦʚʦ 

ɾʫʨʥʘʣ ʚʳʧʫʩʢʘʝʪʩʷ ʝʞʝʤʝʩʷʯʥʦ, ʧʫʙʣʠʢʫʝʪ ʩʪʘʪʴʠ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ. ʇʦʜʨʦʙʥʝʝ ʥʘ www.t-

nauka.ru   

ɿʘ ʪʦʯʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʳʭ, ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʦʪʢʨʳʪʦʡ ʧʫʙʣʠʢʘʮʠʠ, 

ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʘʚʪʦʨʳ.  

ʈʝʜʢʦʣ.: 

ʅʠʢʠʪʠʥ ʇʘʚʝʣ ʀʛʦʨʝʚʠʯ - ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʚʳʧʫʩʢ ʞʫʨʥʘʣʘ 

ɹʘʷʥʦʚ ʀʛʦʨʴ ɺʘʜʠʤʦʚʠʯ - ʤʘʪʝʤʘʪʠʢ, ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʧʝʨʚʠʯʥʫʶ ʤʦʜʝʨʘʮʠʶ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ 

ʩʪʘʪʝʡ 

ɸʨʪʝʤʘʩʦʚ ɺʘʣʝʨʠʡ ɺʘʣʝʨʴʝʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʬʠʥʘʣʴʥʫʶ 

ʤʦʜʝʨʘʮʠʶ ʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʩʪʘʪʝʡ 

ɿʠʤʠʥʘ ʄʘʨʠʷ ʀʛʦʨʝʚʥʘ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʬʠʥʘʣʴʥʫʶ 

ʤʦʜʝʨʘʮʠʶ ʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʩʪʘʪʝʡ 

ʅʦʨʤʠʨʟʘʝʚ ɸʙʜʫʢʘʶʤ ʈʘʭʠʤʙʝʨʜʠʝʚʠ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʅʘʤʘʥʛʘʥʩʢʠʡ 

ʠʥʞʠʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʅʘʤʄʇʀ)  

ɹʝʟʫʛʣʦʚ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ - ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʖʞʥʦ-ʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʦʚʦʯʝʨʢʘʩʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ) ʠʤ. ʄ.ʀ .ʇʣʘʪʦʚʘ, 

ʅʘʜʞʘʨʷʥ ʄʠʢʘʝʣ ʊʦʚʤʘʩʦʚʠʯ -  ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɸʨʤʝʥʠʠ 

ʐʫʰʣʝʙʠʥ ʀʛʦʨʴ ʄʠʭʘʡʣʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʢʘʬʝʜʨʘ ʬʠʟʠʢʠ 

ʪʚʸʨʜʦʛʦ ʪʝʣʘ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ  ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʈʘʚʰʘʥʦʚ ɼʠʣʰʦʜ ʏʦʨʰʘʥʙʠʝʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

çʊʝʭʥʦʣʦʛʠʷ, ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ.ʆʩʠʤʠ 

ʂʨʫʪʷʢʦʚʘ ʄʘʨʛʘʨʠʪʘ ɺʠʢʪʦʨʦʚʥʘ ï ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ,  ʄʦʩʢʦʚʩʢʠʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻʣʘʜʢʦʚ ʈʦʤʘʥ ɺʠʢʪʦʨʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʦʦʨʫʞʝʥʠʷ ʠ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ ʈʷʟʘʥʩʢʦʛʦ ʛʚʘʨʜʝʡʩʢʦʛʦ ʚʳʩʰʝʛʦ ʚʦʟʜʫʰʥʦ-ʜʝʩʘʥʪʥʦʛʦ 

ʢʦʤʘʥʜʥʦʛʦ ʫʯʠʣʠʱʘ 

ʄʦʥʦʛʘʨʦʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʜʦʮʝʥʪ ɸʨʤʘʚʠʨʩʢʦʛʦ ʤʝʭʘʥʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʬʠʣʠʘʣ) ʌɻʆʋ ɺʆ ʂʫʙɻʊʋ 

ʐʝʚʯʝʥʢʦ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʉʕʋ, 

ɹʘʣʪʠʡʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʬʣʦʪʘ ʈʌ 

ʆʪʘʢʫʣʦʚ ʉʘʣʠʤ  - ɼʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ɼʞʠʟʘʢʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ɸ.ʆ. ʉʝʨʛʝʝʚʘ (ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ)[ʠ ʜʨ.];  

 

ɽʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʡ ʞʫʨʥʘʣ çʊʦʯʥʘʷ ʥʘʫʢʘè, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ çʀʟʜʘʪʝʣʴʩʢʦʛʦ ʜʦʤʘ çʇʣʫʪʦʥè, 

ʙʳʣ ʩʦʟʜʘʥ ʩ ʮʝʣʴʶ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ʄʳ ʨʘʜʳ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ ʩʪʫʜʝʥʪʦʚ, 

ʘʩʧʠʨʘʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʅʘʜʝʝʤʩʷ ʧʦʜʘʨʠʪʴ ɺʘʤ ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʜʦʭʥʦʚʠʪʴ ʥʘ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çʇʣʫʪʦʥè www.idpluton.ru  e-mail: admin@idpluton.ru 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 7.01.2019 ʛ.  ʌʦʨʤʘʪ 14,8Ĭ21 1/4. | ʋʩʣ. ʧʝʯ. ʣ. 2.2. | ʊʠʨʘʞ 500. 

ɺʩʝ ʩʪʘʪʴʠ ʧʨʦʭʦʜʷʪ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ (ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥʢʫ). 

ʊʦʯʢʘ ʟʨʝʥʠʷ ʨʝʜʘʢʮʠʠ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ ʧʫʙʣʠʢʫʝʤʳʭ ʩʪʘʪʝʡ. 

ɸʚʪʦʨʳ ʩʪʘʪʝʡ ʥʝʩʫʪ ʧʦʣʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʪʝʡ ʠ ʟʘ ʩʘʤ ʬʘʢʪ ʠʭ ʧʫʙʣʠʢʘʮʠʠ. 

ʈʝʜʘʢʮʠʷ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜ ʘʚʪʦʨʘʤʠ ʠ/ʠʣʠ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʟʘ 

ʚʦʟʤʦʞʥʳʡ ʫʱʝʨʙ, ʚʳʟʚʘʥʥʳʡ ʧʫʙʣʠʢʘʮʠʝʡ ʩʪʘʪʴʠ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʟʘʠʤʩʪʚʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʩʩʳʣʢʘ ʦʙʷʟʘʪʝʣʴʥʘ.  

http://www.t-nauka.ru/
http://www.t-nauka.ru/
http://www.idpluton.ru/
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ʉʦʜʝʨʞʘʥʠʝ 

 

1. ʆʉʆɹɽʅʅʆʉʊʀ  ʇʈʀʄɽʅɽʅʀʗ ʊɽʆʈɽʄʓ  ʇʀʌɸɻʆʈɸ ɺ ɿɸɼɸʏɸʍ ʅɸ  ɼɺʀɾɽʅʀɽ ɼʃʗ  

ʋʉʃʆɺʀʁ, ʆʂɸɿʓɺɸʖʑʀʍ  ʉʋʑɽʉʊɺɽʅʅʆɽ ɺʃʀʗʅʀɽ  ʅɸ  ɺʓɹʆʈ  ʄɽʊʆɼɸ ɽɽ 

ʈɽʐɽʅʀʗ ééééééééééééééééééééééééé.ééééé...é.é.2 

ʄʦʪʦʰʝʚ  ɸ.ʌ. 

2. ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ ɸʅɸʃʀɿ   ʈɽɿʋʃʔʊɸʊʆɺ  ʀɿʄɽʈɽʅʀʗ,  ʇʆʃʋʏɽʅʅʓʍ  ɺ  ʍʆɼɽ  

ʕʂʉʇɽʈʀʄɽʅʊʆɺ  ʄɽʁʂɽʃʔʉʆʅɸ-ʄʆʈʃʀ ʀ ʄʀʃʃɽʈɸ ʉ  ʎɽʃʔʖ  ʆɹʅɸʈʋɾɽʅʀʗ 

ʕʌʀʈʅʆɻʆ  ɺɽʊʈɸ ʇʆ ɽɻʆ ʇʈɽɼʇʆʃɸɻɸɽʄʆʄʋ  ɺʆɿɼɽʁʉʊɺʀʖ  ʅɸ   ʉɺɽʊʆɺʆʁ  

ʃʋʏééééééééééééééééééééééééééééééééééééééé..5 

ʄʦʪʦʰʝʚ  ɸ.ʌ. 

3. ʂʆʄʇʔʖʊɽʈʅʆɽ  ʄʆɼɽʃʀʈʆɺɸʅʀɽ  ʀʉʊʆʏʅʀʂʆɺ ʉʊɸɹʀʃʀɿʀʈʆɺɸʅʅʆɻʆ  

ʇʆʉʊʆʗʅʅʆɻʆ  ʊʆʂɸéééééé..ééééééééééééééééééééé..éé.9 

ɸʣʠʤʦʚʘ ʅ.ɹ. 

4. ʉʆɺʈɽʄɽʅʅʓɽ ʉʊɸʅʂʀ ɼʃʗ ʆʊɼɽʃʆʏʅʆʁ ʆɹʈɸɹʆʊʂʀ ééééééééééé.15 

ɹʳʢʦʚ ɽ. ʀ. 
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ʄʦʪʦʰʝʚ  ɸʣʝʢʩʘʥʜʨ ʌʝʜʦʨʦʚʠʯ 

Motoshev Alexander  Fedorovich 

ʤ.ʥ.ʩ. 
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ʆʉʆɹɽʅʅʆʉʊʀ  ʇʈʀʄɽʅɽʅʀʗ ʊɽʆʈɽʄʓ  ʇʀʌɸɻʆʈɸ ɺ ɿɸɼɸʏɸʍ ʅɸ  ɼɺʀɾɽʅʀɽ 

ɼʃʗ  ʋʉʃʆɺʀʁ, ʆʂɸɿʓɺɸʖʑʀʍ  ʉʋʑɽʉʊɺɽʅʅʆɽ ɺʃʀʗʅʀɽ  ʅɸ  ɺʓɹʆʈ  ʄɽʊʆɼɸ 

ɽɽ ʈɽʐɽʅʀʗ 

 

FEATURES OF APPLICATION OF THE PYTHAGOREAN THEOREM IN THE PROBLEMS OF 

MOTION FOR CONDITIONS THAT HAVE A SIGNIFICANT IMPACT ON THE CHOICE OF 

THE METHOD OF ITS SOLUTION  

      

  ɸʥʥʦʪʘʮʠʷ: ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʳʭ ʚʳʚʦʜʦʚ  ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʟʘ 

ʜʚʠʞʝʥʠʝʤ ʪʦʯʢʠ ʧʦʜ  ʫʛʣʦʤ  ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʫ. ʇʨʝʜʣʘʛʘʝʪʩʷ   ʩʧʦʩʦʙ  ʧʨʠʤʝʥʝʥʠʷ  ʪʝʦʨʝʤʳ 

ʇʠʬʘʛʦʨʘ  ʚ  ʟʘʜʘʯʘʭ  ʥʘ  ʜʚʠʞʝʥʠʝ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ  ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʧʦʩʦʙʘ ʧʦʨʷʜʢʦʤ   

ʚʳʧʦʣʥʝʥʠʷ  ʜʝʡʩʪʚʠʡ. ʅʘ  ʦʩʥʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʧʨʝʜʣʘʛʘʝʤʦʛʦ  ʤʝʪʦʜʘ  ʧʨʦʚʦʜʠʪʩʷ  ʘʥʘʣʠʟ  

ʥʝʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʠʡ  ʬʠʟʠʢʠ.   

Abstract:  a variety of conclusions is Analyzed when observing the motion of a point at an angle to 

the experimenter. A method of applying the Pythagorean theorem in motion problems, which differs from 

the existing order of action, is proposed. Based on the use of the proposed method, the analysis of some 

provisions of physics is carried out. 

ʂʣʶʯʝʚʳʝ  ʩʣʦʚʘ : ʊʝʦʨʝʤʘ  ʇʠʬʘʛʦʨʘ; ʟʘʜʘʯʠ ʥʘ  ʜʚʠʞʝʥʠʝ; ʨʘʩʯʝʪ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ  

ʩʚʝʪʘ; ʬʦʨʤʫʣʘ ʕʡʥʰʪʝʡʥʘ ʜʣʷ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ; ʵʢʩʧʝʨʠʤʝʥʪ ʄʝʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ; ʚʣʠʷʥʠʝ  

ʵʬʠʨʥʦʛʦ  ʚʝʪʨʘ  ʥʘ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʝʪʘ. 

Key words : Pythagorean theorem; problems on the motion; calculating the time of movement of 

light; Einstein's formula for calculation of time; the experiment of Maikelson-Morley experiment; the effect 

of the ether wind on the velocity of propagation of light. 

ʇʨʠ  ʨʝʰʝʥʠʠ  ʨʘʟʥʦʦʙʨʘʟʥʳʭ   ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ ʜʚʠʞʝʥʠʝ ,  ʯʘʩʪʦ  ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ   ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ  ʦʙʲʝʢʪʘ  ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ  ʥʘʙʣʶʜʝʥʠʡ   ʠ  ʠʟʤʝʨʝʥʠʷ  

ʜʚʫʭ ʠʟ  ʪʨʝʭ  ʟʘʜʘʥʥʳʭ  ʵʣʝʤʝʥʪʦʚ  ʪʨʝʫʛʦʣʴʥʠʢʘ. ʇʨʠ  ʵʪʦʤ, ʚʦ  ʚʩʝʭ   ʙʝʟ  ʠʩʢʣʶʯʝʥʠʷ  ʩʣʫʯʘʷʭ,  

ʪʝʦʨʝʤʫ  ʇʠʬʘʛʦʨʘ ʧʨʠʤʝʥʷʶʪ  ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʟʚʝʩʪʥʳʤ  ʠʟ  ʢʫʨʩʘ ʛʝʦʤʝʪʨʠʠ ʩʧʦʩʦʙʦʤ. ʆʜʥʘʢʦ, 

ʵʪʦʪ  ʩʧʦʩʦʙ  ʧʨʠʤʝʥʠʤ  ʣʠʰʴ  ʚ ʩʣʫʯʘʝ,  ʢʦʛʜʘ ʪʝʣʦ  ʜʚʠʞʝʪʩʷ ʙʝʟ ʚʦʟʜʝʡʩʪʚʠʷ  ʥʘ  ʥʝʛʦ   ʚʥʝʰʥʠʭ  

ʘʢʪʠʚʥʳʭ  ʬʘʢʪʦʨʦʚ (ʚʝʪʨʘ,  ʪʝʯʝʥʠʷ ʨʝʢʠ ʠ.ʪ.ʜ.).ʂʨʦʤʝ  ʵʪʦʛʦ,  ʥʘ ʧʦʣʫʯʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ  

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ  ʤʝʩʪʦ  ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ.  ʈʘʩʩʤʦʪʨʠʤ   ʚʳʚʦʜʳ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʜʫʪ  

ʥʘʙʣʶʜʘʪʝʣʠ,  ʘʥʘʣʠʟʠʨʫʶʱʠʝ  ʜʚʠʞʝʥʠʝ  ʪʦʯʢʠ ʧʦ  ʜʠʘʤʝʪʨʫ  ʦʢʨʫʞʥʦʩʪʠ, ʥʘʙʣʶʜʘʷ  ʝʝ  ʧʦʜ  

ʨʘʟʥʳʤʠ  ʫʛʣʘʤʠ  ʟʨʝʥʠʷ. ʊʘʢ,  ʥʘʙʣʶʜʘʪʝʣʠ  ʥʘʭʦʜʷʱʠʝʩʷ  ʥʘ  ʢʦʥʮʘʭ  ʜʠʘʤʝʪʨʘ, ʚʤʝʩʪʦ  ʨʝʘʣʴʥʦʡ  

ʜʣʠʥʳ ʜʠʘʤʝʪʨʘ  ʫʚʠʜʷʪ  ʣʠʰʴ ʪʦʣʴʢʦ  ʪʦʯʢʫ  ʥʘ  ʪʦʨʮʝ ʜʠʘʤʝʪʨʘ, ʠʣʠ ʪʦʣʴʢʦ  ʩʘʤ  ʪʦʨʝʮ. ʇʦ ʵʪʦʡ  

ʧʨʠʯʠʥʝ  ʩʢʘʟʘʪʴ ʯʪʦ ʪʦ ʦʧʨʝʜʝʣʝʥʥʦʝ  ʦ  ʭʘʨʘʢʪʝʨʝ  ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ ʦʥʠ  ʥʝ  ʩʤʦʛʫʪ.  ʅʘʙʣʶʜʘʪʝʣʠ, 

ʥʘʭʦʜʷʱʠʝʩʷ  ʤʝʞʜʫ  ʪʦʯʢʘʤʠ   (A;F;O;T;S),  ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ ʩʦ ʩʪʦʨʦʥʳ,  ʙʫʜʫʪ 

ʠʤʝʪʴ  ʙʦʣʴʰʝ  ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʘʨʘʢʪʝʨʝ  ʜʚʠʞʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʜʚʝ  ʠʟ  ʪʨʝʭ  ʥʘʙʣʶʜʘʝʤʳʭ  

ʚʝʣʠʯʠʥ  (ʦʙʱʘʷ  ʜʣʠʥʘ  ʧʫʪʠ  ʠ  ʩʢʦʨʦʩʪʴ)  ʙʫʜʝʪ ʠʤʝʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ (ʉʤʦʪʨʠ 

ʨʠʩʫʥʦʢ ʥʠʞʝ). 
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ʆʜʥʘʢʦ,  ʚʨʝʤʷ    ʜʚʠʞʝʥʠʷ ʧʦ ʣʶʙʦʡ ʠʟ  ʧʨʦʝʢʮʠʡ  ʜʠʘʤʝʪʨʘ (ʢʘʪʝʪʫ)   ʫ ʚʩʝʭ ʥʘʙʣʶʜʘʪʝʣʝʡ 

ʦʢʘʞʝʪʩʷ  ʦʜʥʠʤ  ʠ  ʪʝʤ ʞʝ. ʈʘʩʯʝʪ  ʞʝ ʧʦ    ʪʝʦʨʝʤʝ  ʇʠʬʘʛʦʨʘ   ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ  

ʦʜʥʦʚʨʝʤʝʥʥʦ - ʩʨʘʟʫ ʧʦ  ʜʚʫʤ  ʧʨʦʝʢʮʠʷʤ ʜʠʘʤʝʪʨʘ,  ʩ  ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʥʦʡ ʩʢʦʨʦʩʪʠ  

ʜʚʠʞʝʥʠʷ  ʪʦʯʢʠ ʥʘ ʵʪʠʭ  ʧʨʦʝʢʮʠʷʭ, ʜʘʩʪ ʦʪʣʠʯʥʳʡ  ʦʪ  ʥʘʙʣʶʜʝʥʠʷ   ʨʝʟʫʣʴʪʘʪ. ʕʪʦ  ʥʘʚʦʜʠʪ  ʥʘ  

ʤʳʩʣʴ  ʦ  ʪʦʤ,  ʯʪʦ ʫʢʘʟʘʥʥʫʶ  ʪʝʦʨʝʤʫ  ʥʝʦʙʭʦʜʠʤʦ  ʧʨʠʤʝʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʠʥʳʤ  ʩʧʦʩʦʙʦʤ.  

ʆʯʝʨʝʜʥʦʩʪʴ     ʨʝʘʣʠʟʘʮʠʠ   ʪʘʢʦʛʦ  ʧʨʠʤʝʥʝʥʠʷ ʦʪʨʘʞʝʥʘ  ʥʘ  ʚʪʦʨʦʤ  ʨʠʩʫʥʢʝ  . ʉʣʝʜʩʪʚʠʝʤ  

ʧʨʠʤʝʥʝʥʠʷ  ʧʨʝʜʣʘʛʘʝʤʦʛʦ  ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ  ʨʝʟʫʣʴʪʘʪʳ  ʥʘʙʣʶʜʝʥʠʷ  ʠ ʨʘʩʯʝʪʘ  

ʩʦʚʧʘʜʘʶʪ,  ʯʪʦ  ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ  ʧʨʝʜʧʦʣʦʞʝʥʠʷ  ʦ ʚʨʝʤʝʥʥʦʤ  ʨʘʚʝʥʩʪʚʝ ʚʩʝʭ ʩʪʦʨʦʥ 

ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ  ʚʳʰʝ  ʧʨʠʤʝʨ,  ʦʪʥʦʩʠʪʩʷ  ʢ  ʩʣʫʯʘʶ,  ʢʦʛʜʘ  ʥʘ  ʩʦʙʩʪʚʝʥʥʫʶ  ʩʢʦʨʦʩʪʴ  

ʦʙʲʝʢʪʘ,  ʥʘʧʨʠʤʝʨ  ʣʦʜʢʠ,  ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ  ʚʥʝʰʥʝʝ  ʚʦʟʜʝʡʩʪʚʠʝ. ʅʘʨʷʜʫ  ʩ  ʫʢʘʟʘʥʥʳʤ  

ʚʳʰʝ, ʥʘ  ʧʨʘʢʪʠʢʝ  ʠʤʝʝʪ  ʤʝʩʪʦ ʪʘʢ ʞʝ  ʩʣʫʯʘʡ,  ʢʦʛʜʘ  ʫʢʘʟʘʥʥʳʡ  ʪʨʝʫʛʦʣʴʥʠʢ  ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ. ʕʪʦʤʫ ʩʣʫʯʘʶ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʥʘʧʨʠʤʝʨ   ʟʘʜʘʯʘ,  ʦ  ʜʚʠʞʝʥʠʠ ʣʦʜʢʠ   ʚ  ʩʪʦʷʯʝʡ  

ʚʦʜʝ,  ʢʦʛʜʘ  ʦʥʘ   ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʭʦʜʠʪ ʧʦ  ʦʯʝʨʝʜʠ  ʜʚʘ  ʢʘʪʝʪʘ  ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ  ʪʨʝʫʛʦʣʴʥʠʢʘ, 

ʠ ʪʨʝʙʫʝʪʩʷ  ʧʦ  ʠʟʚʝʩʪʥʦʤʫ  ʚʨʝʤʝʥʠ  ʜʚʠʞʝʥʠʷ  ʧʦ  ʢʘʪʝʪʘʤ  ʥʘʡʪʠ  ʚʨʝʤʷ  ʜʚʠʞʝʥʠʷ ʣʦʜʢʠ ʧʦ  

ʛʠʧʦʪʝʥʫʟʝ.  ɺ  ʵʪʦʤ  ʩʣʫʯʘʝ, ʨʘʩʯʝʪ ʚʨʝʤʝʥʠ  ʧʨʦʠʟʚʦʜʠʪʩʷ  ʠʟʚʝʩʪʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟʚʣʝʯʝʥʠʷ  

ʢʚʘʜʨʘʪʥʦʛʦ  ʢʦʨʥʷ  ʠʟ  ʩʫʤʤʳ  ʢʚʘʜʨʘʪʦʚ  ʢʘʪʝʪʦʚ.  

ʏʝʤ ʝʱʝ ʤʦʞʥʦ  ʧʦʜʪʚʝʨʜʠʪʴ  ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ  ʤʝʪʦʜʘ? ʅʘ ʪʨʝʪʴʝʤ  

ʨʠʩʫʥʢʝ  ʧʨʝʜʩʪʘʚʣʝʥ  ʠʟʚʝʩʪʥʳʡ ʬʠʟʠʯʝʩʢʠʡ  ʦʧʳʪ [1] ,  ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʛʠʧʦʪʝʟʫ  ʦ  ʨʘʚʝʥʩʪʚʝ  ʠ  

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʝʥʠ  ʜʚʠʞʝʥʠʷ  ʜʚʫʭ  ʪʝʣ  ʧʦ  ʚʝʨʪʠʢʘʣʠ  ʆʜʥʦʤʫ  ʠʟ  ʵʪʠʭ  ʪʝʣ,  ʧʫʪʝʤ  

ʧʨʠʤʝʥʝʥʠʷ  ʚʥʝʰʥʝʛʦ  ʚʦʟʜʝʡʩʪʚʠʷ  ʩʦʦʙʱʝʥʘ ʥʝʢʦʪʦʨʘʷ  ʥʘʯʘʣʴʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ  ʩʢʦʨʦʩʪʴ. 

ʏʪʦʙʳ  ʧʦʣʫʯʠʪʴ ʢʘʨʪʠʥʫ  ʩʭʦʜʥʫʶ  ʩ  ʜʚʠʞʝʥʠʝʤ  ʣʦʜʢʠ  ʧʦʧʝʨʝʢ  ʪʝʯʝʥʠʷ  ʨʝʢʠ, ʚ  ʵʪʦʤ ʦʧʳʪʝ 

ʩʣʝʜʫʝʪ  ʫʩʢʦʨʝʥʠʝ ʰʘʨʠʢʦʚ ʚ  ʚʝʨʪʠʢʘʣʴʥʦʤ  ʥʘʧʨʘʚʣʝʥʠʠ,   ʟʘʤʝʥʠʪʴ  ʩʢʦʨʦʩʪʴʶ, ʜʣʷ  ʯʝʛʦ 

ʜʦʩʪʘʪʦʯʥʦ  ʨʘʩʩʤʦʪʨʝʪʴ  ʜʚʠʞʝʥʠʝ ʰʘʨʠʢʦʚ  ʚ  ʙʦʣʝʝ  ʧʣʦʪʥʦʡ  ʩʨʝʜʝ, ʟʘʤʝʜʣʷʶʱʝʡ ʠʭ ʜʚʠʞʝʥʠʝ,  
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ʥʘʧʨʠʤʝʨ  ʚ  ʞʠʜʢʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʧʨʠʤʝʥʝʥʠʝ  ʧʨʝʜʣʘʛʘʝʤʦʛʦ   ʤʝʪʦʜʘ ʚ ʟʘʜʘʯʝ ʦ  ʣʦʜʢʘʭ,  ʷʚʣʷʶʱʝʡʩʷ  

ʘʥʘʣʦʛʠʝʡ  ʟʘʜʘʯʠ  ʦ  ʜʚʠʞʝʥʠʠ  ʩʚʝʪʘ  ʚ  ʦʧʳʪʝ  ʄʝʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ. ɼʣʷ ʥʘʯʘʣʘ  ʩʣʝʜʫʝʪ  ʟʘʤʝʪʠʪʴ ,  

ʯʪʦ  ʚ  ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ  ʣʠʪʝʨʘʪʫʨʝ, ʯʘʩʪʦ ʧʨʠʚʦʜʠʪʩʷ   ʟʘʜʘʯʘ ʦ  ʜʚʫʭ  ʣʦʜʢʘʭ,  ʦʜʥʘ  ʠʟ  ʢʦʪʦʨʳʭ  

ʜʚʠʞʝʪʩʷ  ʧʦʧʝʨʝʢ ʨʝʢʠ (çʧʦʧʝʨʝʯʥʘʷè ʣʦʜʢʘ),  ʘ  ʚʪʦʨʘʷ -- ʚʜʦʣʴ ʪʝʯʝʥʠʷ  ʨʝʢʠ 

 
 (çʧʨʦʜʦʣʴʥʘʷè ʣʦʜʢʘ). ɼʚʠʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ   ʚ  ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʥʘʣʠʯʠʷ  ʫʧʨʝʞʜʘʶʱʝʛʦ  

ʫʛʣʘ   ʧʦʧʝʨʝʯʥʦʡ  ʣʦʜʢʠ (ʩʤʦʪʨʠ   ʬʦʪʦʛʨʘʬʠʶ  ʥʠʞʝ), ʧʦʟʚʦʣʷʶʱʝʛʦ,  ʩ ʫʯʝʪʦʤ  ʪʝʯʝʥʠʷ  ʨʝʢʠ,  

ʧʦʧʘʩʪʴ  ʪʦʯʥʦ  ʚ ʪʨʝʙʫʝʤʫʶ ʪʦʯʢʫ  ʥʘ  ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ  ʙʝʨʝʛʫ ʨʝʢʠ. ʋʩʣʦʚʠʷʤʠ ʟʘʜʘʯʠ  

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʯʪʦ ʪʦʯʢʘ  ʜʦʣʞʥʘ  ʣʝʞʘʪʴ ʥʘ  ʧʝʨʧʝʥʜʠʢʫʣʷʨʝ, ʧʨʦʚʝʜʝʥʥʦʤʫ  ʠʟ  ʪʦʯʢʠ ʩʪʘʨʪʘ-

ʬʠʥʠʰʘ  ʣʦʜʢʠ. ʉʣʝʜʫʝʪ  ʩʨʘʟʫ  ʧʦʜʯʝʨʢʥʫʪʴ,  ʯʪʦ   ʧʨʠʤʝʥʝʥʠʝ   ʫʧʨʝʞʜʘʶʱʝʛʦ  ʫʛʣʘ  ʚ  ʟʘʜʘʯʝ  ʩ  

ʦʪʨʘʞʝʥʠʝʤ ʩʚʝʪʘ   ʬʠʟʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʠʤʦ (ʨʝʘʣʠʟʫʝʤʦ)  ʪʦʣʴʢʦ  ʚ ʧʨʷʤʦʤ  ʥʘʧʨʘʚʣʝʥʠʠ  (çʪʫʜʘè),  

ʪʘʢ  ʢʘʢ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ  ʦʪʨʘʞʝʥʠʠ ʣʫʯʘ  ʩʚʝʪʘ ʦʪ ʟʝʨʢʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ  ʟʘʢʦʥʫ  ʦʪʨʘʞʝʥʠʷ. ʇʨʠ  

ʵʪʦʤ, ʦʪʨʘʞʝʥʥʳʡ  ʣʫʯ  ʥʝ  ʤʦʞʝʪ  ʠʟʤʝʥʠʪʴ  ʥʘʧʨʘʚʣʝʥʠʠ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ,  ʢʘʢ  ʵʪʦ ʤʦʛʫʪ  ʜʝʣʘʪʴ  

ʩʧʦʨʪʩʤʝʥʳ  ʩ  ʥʘʧʨʘʚʣʝʥʠʝʤ  ʜʚʠʞʝʥʠʷ ʠʭ  ʣʦʜʢʠ. ʇʦ  ʵʪʦʡ  ʧʨʠʯʠʥʝ,  ʣʫʯ  ʩʚʝʪʘ,  ʦʪʨʘʟʠʚʰʠʩʴ  ʦʪ  

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ  ʩʪʦʨʦʥʳ,  ʫʞʝ  ʥʠʢʦʛʜʘ  ʥʝ  ʧʦʧʘʜʝʪ  ʚ  ʪʦʯʢʫ  ʩʪʘʨʪʘ.  

ʊʘʢʠʤ  ʦʙʨʘʟʦʤ,  ʜʣʷ  ʨʝʰʝʥʠʷ  ʟʘʜʘʯʠ  ʦʩʪʘʝʪʩʷ  ʣʠʰʴ  ʦʜʠʥ  ʚʘʨʠʘʥʪ:  ʜʚʠʞʝʥʠʝ  

çʧʦʧʝʨʝʯʥʦʡè ʣʦʜʢʠ:  ʚ  ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʢ  ʪʦʯʢʝ  ʩʪʘʨʪʘ. ɺ  ʵʪʦʤ  ʩʣʫʯʘʝ,  ʤʳ  

ʧʨʠʭʦʜʠʤ  ʢ   ʪʨʝʫʛʦʣʴʥʠʢʫ  ʚʨʝʤʝʥʠ ,  ʚ  ʢʦʪʦʨʦʤ  ʚʩʝ ʝʛʦ ʩʪʦʨʦʥʳ  ʨʘʚʥʳ ʜʨʫʛ  ʜʨʫʛʫ ʠ ʨʘʚʥʳ  S/Vʣ, 

ʛʜʝ  S- ʰʠʨʠʥʘ  ʨʝʢʠ;  Vʣ  - ʩʦʙʩʪʚʝʥʥʘʷ  ʩʢʦʨʦʩʪʴ  ʣʦʜʢʠ  ʚ  ʩʪʦʷʯʝʡ  ʚʦʜʝ,  ʘ  ʨʝʟʫʣʴʪʘʪ ʜʝʣʝʥʠʷ ï 

ʚʨʝʤʷ  ʜʚʠʞʝʥʠʷ ʣʦʜʢʠ ʧʦʧʝʨʝʢ ʨʝʢʠ  ʚ  ʦʜʥʫ  ʩʪʦʨʦʥʫ. ɸʥʘʣʠʟ  ʦʨʠʛʠʥʘʣʘ  ʩʪʘʪʴʠ [3]  ʄʝʡʢʝʣʴʩʦʥʘ  

ʠ  ʄʦʨʣʠ,  ʫʢʘʟʳʚʘʝʪ  ʥʘ  ʪʦ,  ʯʪʦ  ʦʥʠ ʚ 1881 ʛʦʜʫ ʠʩʧʦʣʴʟʦʚʘʣʠ   ʠʤʝʥʥʦ  ʪʘʢʦʡ  ʧʦʜʭʦʜ ʜʣʷ  

ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʦʧʝʨʝʯʥʦʛʦ ʜʚʠʞʝʥʠʷ  ʩʚʝʪʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ ,  ʜʚʠʛʘʷʩʴ  ʪʘʢ,  ʯʪʦʙʳ  ʦʩʴ  ʣʦʜʢʠ  

ʥʝʠʟʤʝʥʥʦ  ʩʦʚʧʘʜʘʣʘ  ʩ  ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ,  çʧʦʧʝʨʝʯʥʘʷè  ʣʦʜʢʘ  ʙʫʜʝʪ  ʧʦʩʪʦʷʥʥʦ  

ʩʥʦʩʠʪʴʩʷ  ʚʥʠʟ,  ʩʦ  ʩʢʦʨʦʩʪʴʶ ʨʘʚʥʦʡ  ʩʢʦʨʦʩʪʠ  ʪʝʯʝʥʠʷ  ʨʝʢʠ.  ʊʝʯʝʥʠʝʤ ʨʝʢʠ  ʩʥʦʩʠʪʩʷ ʚʩʝ: ʠ  

ʪʦʯʢʘ  ʩʪʘʨʪʘ/ʬʠʥʠʰʘ,  ʠ  ʦʪʨʘʞʘʶʱʝʝ ʟʝʨʢʘʣʦ ʠ ʣʫʯ  ʩʚʝʪʘ. ʇʦ  ʵʪʦʡ  ʧʨʠʯʠʥʝ,  ʪʦʯʢʘ  ʩʪʘʨʪʘ 

(ʨʘʩʱʝʧʣʷʶʱʘʷ/ʩʦʙʠʨʘʶʱʘʷ   ʧʨʠʟʤʘ  ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ) ʠ ʪʦʯʢʘ  ʥʘ  ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ  ʩʪʦʨʦʥʝ  ʨʝʢʠ 

(ʦʪʨʘʞʘʶʱʝʝ  ʟʝʨʢʘʣʦ) ʙʫʜʝʪ  ʧʦʩʪʦʷʥʥʦ  ʥʘʭʦʜʠʪʴʩʷ  ʥʘ  ʦʜʥʦʤ  ʧʝʨʧʝʥʜʠʢʫʣʷʨʝ,  ʯʪʦ  ʠ 

ʥʘʙʣʶʜʘʣʦʩʴ  ʚ  ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ.  ʅʦ  ʪʘʢʦʡ  ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  ʚʨʝʤʝʥʠ ʥʝ  ʩʦʚʧʘʜʘʝʪ  ʩ  

ʨʝʟʫʣʴʪʘʪʦʤ, ʧʦʣʫʯʝʥʥʳʤ  ʧʦ  ʬʦʨʤʫʣʝ  ʕʡʥʰʪʝʡʥʘ  [2], ʩʦʛʣʘʩʥʦ  ʢʦʪʦʨʦʡ ʛʠʧʦʪʝʥʫʟʘ  

ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ  ʪʨʝʫʛʦʣʴʥʠʢʘ ʚʨʝʤʝʥʠ  ʙʦʣʴʰʝ  ʣʶʙʦʡ  ʠʟ  ʪʨʝʭ  ʩʪʦʨʦʥ  ʪʨʝʫʛʦʣʴʥʠʢʘ: 

                      Tʵʡʥʰʪ  =  (2S/C)*[1/(ã (1- (V/C)^2)]   >  T = (2S/C). 

ʅʘʡʜʝʤ  ʚʝʣʠʯʠʥʫ   ʧʨʝʚʳʰʝʥʠʷ  ʚʨʝʤʝʥʠ  ʧʦʧʝʨʝʯʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʦʡ  ʧʦ   

ʬʦʨʤʫʣʝ  ʕʡʥʰʪʝʡʥʘ  ʠ  ʥʘʜ  ʚʨʝʤʝʥʝʤ,  ʨʘʩʩʯʠʪʘʥʥʳʤ  ʧʦ  ʧʨʝʜʣʘʛʘʝʤʦʡ  ʬʦʨʤʫʣʝ. ɼʣʷ  ʵʪʦʛʦ  

ʚʳʯʪʝʤ   ʠʟ  ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ ʧʦ  ʕʡʥʰʪʝʡʥʫ  ʚʝʣʠʯʠʥʫ  ʚʨʝʤʝʥʠ,  ʨʘʩʩʯʠʪʘʥʥʦʛʦ   ʧʦ  ʧʨʝʜʣʘʛʘʝʤʦʡ  

ʬʦʨʤʫʣʝ:  ʊ= 2S/C. ɺ  ʨʝʟʫʣʴʪʘʪʝ  ʧʦʣʫʯʠʤ:        

                        ʊʵʡʥʰʪ ïʊ = (2S/C) * (1.0000 0000 5 ï 1).    
ʇʫʩʪʴ ʜʣʷ  ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʣʠʥʘ  ʧʣʝʯʘ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ  ʄʝʡʢʝʣʴʩʦʥʘ (ʚ  ʥʘʰʝʡ  ʟʘʜʘʯʝ  ʵʪʦ 
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ʰʠʨʠʥʘ  ʨʝʢʠ)   ʨʘʚʥʘ 15 ʤʝʪʨʘʤ. ʊʦʛʜʘ ʚʨʝʤʝʥʥʘʷ ʨʘʟʥʦʩʪʴ  ʩʦʩʪʘʚʠʪ ʚʩʝʛʦ  5/(10^15) ʩʝʢʫʥʜ. 

ʆʜʥʘʢʦ,  ʧʨʠ  V=C   ʚʨʝʤʷ,  ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ  ʬʦʨʤʫʣʝ  ʕʡʥʰʪʝʡʥʘ  ʙʫʜʝʪ  ʨʘʚʥʦ  ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʠ   

ʣʦʜʢʘ  ʥʠʢʦʛʜʘ  ʥʝ  ʧʝʨʝʧʣʳʚʝʪ ʥʘ  ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ  ʙʝʨʝʛ,  ʯʪʦ  ʧʨʦʪʠʚʦʨʝʯʠʪ  ʧʦʚʩʝʜʥʝʚʥʦʤʫ  

ʦʧʳʪʫ . ʗʚʥʘʷ  ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ  ʚʦʨʤʫʣʳ ʦʪʯʝʪʣʠʚʦ  ʧʨʦʷʚʣʷʝʪʩʷ  ʧʨʠ  ʤʘʣʳʭ  ʩʢʦʨʦʩʪʷʭ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ  ʦʰʠʙʢʠ  ʩʪʘʣʦ  ʚʦʟʤʦʞʥʳʤ ʧʦʪʦʤʫ, ʯʪʦ  ʛʠʧʦʪʝʟʘ  ʦ  ʚʣʠʷʥʠʠ  ʩʢʦʨʦʩʪʠ  

ʧʨʠʤʳʩʰʣʝʥʥʦʛʦ  ʵʬʠʨʥʦʛʦ ʚʝʪʨʘ ʥʘ  ʩʢʦʨʦʩʪʴ  ʩʚʝʪʦʚʦʛʦ  ʣʫʯʘ  ʙʳʣʘ  ʚʦʟʚʝʜʝʥʘ  ʚ  ʨʘʥʛ  ʵʬʠʨʘ  ʥʘ  

ʩʢʦʨʦʩʪʴ  ʩʚʝʪʘ. ʉʘʤʦ  ʥʘʣʠʯʠʝ  ʛʠʧʦʪʝʥʫʟʳ  ʫʢʘʟʳʚʘʝʪ ʥʘ  ʵʪʦ. ɺʝʜʴ  ʬʦʨʤʫʣʘ  ʕʡʥʰʪʝʡʥʘ  ʥʝ  

ʦʪʨʠʮʘʝʪ ʥʘʣʠʯʠʝ  ʵʬʠʨʘ,  ʘ  ʧʦʣʘʛʘʝʪ  ʝʛʦ  ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʕʪʦ  ʚʳʨʘʞʘʝʪʩʷ  ʪʝʤ,  ʯʪʦ  ʝʛʦ  ʬʦʨʤʫʣʘ  

ʚʳʚʝʜʝʥʘ  ʥʘ  ʦʩʥʦʚʝ  ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ  ʧʦʩʪʨʦʝʥʠʡ,  ʦʩʥʦʚʘʥʥʳʭ ʥʘ  ʠʩʧʦʣʴʟʦʚʘʥʠʠ  ʛʠʧʦʪʝʥʫʟʳ 

ʚʨʝʤʝʥʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ,  ʢʦʪʦʨʘʷ  ʤʦʞʝʪ  ʠʤʝʪʴ  ʤʝʩʪʦ  ʣʠʰʴ ʪʦʣʴʢʦ  ʪʦʛʜʘ,  ʢʦʛʜʘ  ʵʬʠʨʥʳʡ  ʚʝʪʝʨ 

çʛʥʝʪè  ʩʚʝʪʦʚʦʡ  ʣʫʯ, ʠʟʤʝʥʷʷ ʝʛʦ  ʩʢʦʨʦʩʪʴ. ɽʩʣʠ  ʵʬʠʨʥʦʛʦ  ʚʝʪʨʘ  ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʨʝʘʣʴʥʦʩʪʠ. ʆʥʘ  

ʧʝʨʝʥʝʩʣʘ  ʨʝʘʣʴʥʦʝ  ʚʣʠʷʥʠʝ  ʪʝʯʝʥʠʷ  ʨʝʢʠ  ʥʘ  ʩʢʦʨʦʩʪʴ  ʣʦʜʢʠ  ʥʘ  ʚʣʠʷʥʠʝ  ,  ʛʠʧʦʪʝʥʫʟʘ  ʚ  

ʪʨʝʫʛʦʣʴʥʠʢʝ  ʩʚʝʪ  ʜʦʣʞʥʘ  ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʯʪʦ  ʠ  ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ  ʦʧʳʪʘʤʠ. 

 ʉ  ʜʨʫʛʦʡ  ʩʪʦʨʦʥʳ,  ʧʨʝʜʣʘʛʘʝʤʘʷ  ʬʦʨʤʫʣʘ  ʠʩʢʣʶʯʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ   ʪʘʢʠʭ  ʧʘʨʘʜʦʢʩʦʚ, 

ʢʘʢ  ʫʤʝʥʴʰʝʥʠʷ  ʜʣʠʥʳ ,  ʧʘʨʘʜʦʢʩ  ʙʨʘʪʴʝʚ ï ʙʣʠʟʥʝʮʦʚ,  ʠʟʤʝʥʝʥʠʝ  ʤʘʩʩʳ   ʠ  ʚʨʝʤʝʥʠ, ʚ  

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ  ʩʢʦʨʦʩʪʠ.  

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ  ʩʧʠʩʦʢ: 

1. ʌʠʟʠʢʘ ʠ ʬʠʟʠʯʝʩʢʠʡ ʤʠʨ, ʄʵʨʠʦʥ ɼʞ.ɹ.,ʠʟʜ.ʄʠʨ, ʄʦʩʢʚʘ 1975. 

2. ʌʝʡʥʤʘʥ ʈ., ʃʝʡʪʦʥ ʈ., ʉʵʥʜʩ ʄ. ʀʟʜʘʪʝʣʴʩʪʚʦ: ʄʠʨ  ,1965 . 

3. ʢʥʠʛʠ ç ʕʬʠʨʥʳʡ ʚʝʪʝʨè : ʉʙ. ʩʪʘʪʝʡ/ʇʦʜ'ʨʝʜ. ɺ.ɸ.ɸʮʶʢʦʚʩʢʦʛʦ. - ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1993. - 288 ʩ: - ISBN 5-2834)4990-6). 
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ʋɼʂ 53 

 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ ɸʅɸʃʀɿ   ʈɽɿʋʃʔʊɸʊʆɺ  ʀɿʄɽʈɽʅʀʗ,  ʇʆʃʋʏɽʅʅʓʍ  ɺ ʍʆɼɽ  

ʕʂʉʇɽʈʀʄɽʅʊʆɺ  ʄɽʁʂɽʃʔʉʆʅɸ-ʄʆʈʃʀ ʀ ʄʀʃʃɽʈɸ ʉ  ʎɽʃʔʖ  ʆɹʅɸʈʋɾɽʅʀʗ 

ʕʌʀʈʅʆɻʆ  ɺɽʊʈɸ ʇʆ ɽɻʆ ʇʈɽɼʇʆʃɸɻɸɽʄʆʄʋ  ɺʆɿɼɽʁʉʊɺʀʖ  ʅɸ   ʉɺɽʊʆɺʆʁ  

ʃʋʏ 

 

TECHNOLOGICAL ANALYSI S OF THE RESULTS OF THE MEASUREMENTS OBTAINED 

DURING THE EXPERIMENTS OF MAIKELSON -MORLEY AND MILLER TO DETECT THE 

ETHER WIND BY ITS INTENDED EFFECT ON A BEAM OF LIGHT  

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʠʪʩʷ  ʘʥʘʣʠʟ  ʩʭʝʤʳ ʠʟʤʝʨʝʥʠʷ  ʠ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  ʜʝʡʩʪʚʠʡ, ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ  ʄʝʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ ʧʦ  ʦʙʥʘʨʫʞʝʥʠʶ  ʵʬʠʨʥʦʛʦ  ʚʝʪʨʘ. ɼʝʣʘʝʪʩʷ  ʚʳʚʦʜ 

ʦ  ʪʦʤ, ʯʪʦ  ʩʭʝʤʘ,  ʧʨʝʜʣʦʞʝʥʥʘʷ  ʄʝʡʢʝʣʴʩʦʥʦʤ ʠ ʄʦʨʣʠ, ʣʠʰʴ  ʯʘʩʪʠʯʥʦ  ʜʘʝʪ  ʚʦʟʤʦʞʥʦʩʪʴ  

ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʳʝ  ʜʘʥʥʳʝ  ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʵʬʠʨʥʦʛʦ  ʚʝʪʨʘ. ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʦ ʦʙʲʷʩʥʝʥʠʝ   

ʧʨʠʯʠʥ  ʜʦʧʫʱʝʥʥʳʭ  ʦʰʠʙʦʢ  ʠ  ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ  ʚ  ʭʦʜʝ  ʵʢʩʧʝʨʠʤʝʥʪʘ .  

Annotation. The analysis of the measurement scheme and the sequence of actions during the 

Michelson-Morley experiment on the detection of ether wind is presented. It is concluded that the scheme 

proposed by Michelson and Morley only partially makes it possible to obtain reliable data on the absence of 

ethereal wind. For the first time an explanation of the causes of errors and the results obtained during the 

experiment .A proof of the possibility and a General geometric solution of the actual scientific problem of 

the trisection of an arbitrary angle, which until now was considered solvable only for a few special cases, is 

proposed.  

ʂʣʶʯʝʚʳʝ  ʩʣʦʚʘ : ʩʢʦʨʦʩʪʴ ʵʬʠʨʥʦʛʦ  ʚʝʪʨʘ, ʵʢʩʧʝʨʠʤʝʥʪ ʄʝʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ, ʦʧʳʪʳ  

ʄʠʣʣʝʨʘ, ʵʬʠʨʥʳʡ  ʚʝʪʝʨ, ʠʥʪʝʨʬʝʨʦʤʝʪʨ ,  ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ  ʧʦʣʦʩʳ,   

Key words : speed of the ether wind, Michelson-Morley experiment; the experiments of Miller, the 

ether wind interferometer , the interference fringes, 

ʉ  ʮʝʣʴʶ  ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ  ʘʥʘʣʠʟʘ  ʨʝʟʫʣʴʪʘʪʦʚ,  ʧʦʣʫʯʝʥʥʳʭ  

ʄʝʡʢʝʣʴʩʦʥʦʤ, ʄʦʨʣʠ ʠ  ʄʠʣʣʝʨʦʤ, ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ  ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ,  ʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʠ  

ʨʘʟʣʠʯʥʦʛʦ  ʢʦʣʠʯʝʩʪʚʘ ʦʪʨʘʞʘʶʱʠʭ  ʟʝʨʢʘʣ ʠ ʜʣʠʥ ʧʣʝʯ  ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ,  ʧʨʠʚʝʜʝʤ  ʚ  

ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ  ʧʦʨʷʜʢʝ  ʚʳʜʝʨʞʢʠ ʠʟ ʧʦʣʥʳʭ  ʦʧʠʩʘʥʠʡ  ʵʪʠʭ  ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʘʚʪʦʨʘʤʠ.   

(ʀʥʬʦʨʤʘʮʠʷ ʠ ʥʫʤʝʨʘʮʠʷ  ʩʪʨʘʥʠʮ  ʚʟʷʪʘ  ʠʟ  ʢʥʠʛʠ ç ʕʬʠʨʥʳʡ ʚʝʪʝʨè : ʉʙ. ʩʪʘʪʝʡ/ʇʦʜ'ʨʝʜ. 

ɺ.ɸ.ɸʮʶʢʦʚʩʢʦʛʦ. - ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1993. - 288 ʩ: - ISBN 5-2834)4990-6). 

  ʉʪʨ.8. ɺʘʨʠʘʥʪ ʄʘʡʢʝʣʴʩʦʥʘ, ʩ ʦʜʥʠʤ  ʟʝʨʢʘʣʦʤ ʚ ʧʣʝʯʝ  ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ.: 

   çé ʘʧʧʘʨʘʪ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʪʘʢ, ʯʪʦ ʚ ʥʝʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʘ ʣʫʯʘ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ 

ʧʦ ʪʨʘʝʢʪʦʨʠʷʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʠ ʠʥʪʝʨʬʝʨʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʦ 

ʣʫʯ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʣ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʦʡʜʝʪ ʥʘ 4/100 ʜʣʠʥʳ 

ʚʦʣʥʳ ʙʦʣʴʰʝ, ʯʝʤ ʦʥ ʧʨʦʰʝʣ ʙʳ, ʝʩʣʠ ʙʳ ɿʝʤʣʷ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʦʢʦʝ. ɺʪʦʨʦʡ ʣʫʯ, ʧʨʦʭʦʜʷʱʠʡ ʧʦʜ 

ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʜʚʠʞʝʥʠʶ, ʥʝ ʙʫʜʝʪ ʠʩʧʳʪʳʚʘʪʴ ʵʪʦʛʦ ʚʣʠʷʥʠʷ. 

ɽʩʣʠ ʞʝ ʪʝʧʝʨʴ ʘʧʧʘʨʘʪ ʙʫʜʝʪ ʧʦʚʝʨʥʫʪ ʥʘ ʫʛʦʣ 90Á ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚʪʦʨʦʡ ʣʫʯ ʧʨʦʡʜʝʪ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ, ʪʦ ʝʛʦ ʪʨʘʝʢʪʦʨʠʷ ʫʚʝʣʠʯʠʪʩʷ ʥʘ 4/100 ʜʣʠʥʳ ʚʦʣʥʳ. ʆʙʱʝʝ ʞʝ 

ʠʟʤʝʥʝʥʠʝ ʚ ʧʦʣʦʞʝʥʠʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ ʩʦʩʪʘʚʠʪ 8/100 ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʦʣʦʩʘʤʠ, 

ʚʝʣʠʯʠʥʫ, ʣʝʛʢʦ ʠʟʤʝʨʷʝʤʫʶ. ʋʩʣʦʚʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʜʚʫʭ ʣʫʯʝʡ ʩʚʝʪʘ, 

ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʣʝʜʫʶ-ʱʠʤ ʧʨʦʩʪʳʤ ʦʙʨʘʟʦʤ. 

ʉʚʝʪ ʦʪ ʣʘʤʧʳ (ʘ), (ʨʠʩ. 1.1, ) ʧʨʦʧʫʩʢʘʣʩʷ ʯʝʨʝʟ ʧʣʦʩʢʫʶ ʧʘʨʘʣʣʝʣʴʥʫʶ ʩʪʝʢʣʷʥʥʫʶ ʧʣʘʩʪʠʥʫ  

(b) , ʯʘʩʪʠʯʥʦ ʧʨʦʭʦʜʷ ʢ ʟʝʨʢʘʣʫ (ʩ), ʘ ʯʘʩʪʠʯʥʦ ʦʪʨʘʞʘʷʩʴ ʢ ʟʝʨʢʘʣʫ (d). ɿʝʨʢʘʣʘ  ( ʩ)   ʠ ( d ) ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʠʟ ʧʣʦʩʢʦʛʦ ʩʪʝʢʣʘ ʠ ʧʦʩʝʨʝʙʨʝʥʳ ʥʘ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʪ ʥʠʭ ʩʚʝʪ ʦʪʨʘʞʘʣʩʷ ʢ ( 

b), ʛʜʝ ʦʜʥʘ ʯʘʩʪʴ ʦʪʨʘʞʘʣʘʩʴ, ʘ ʜʨʫʛʘʷ ʧʨʝʣʦʤʣʷʣʘʩʴ, ʠ ʦʙʘ ʩʦʚʧʘʜʘʣʠ ʚʜʦʣʴ ʫʯʘʩʪʢʘ  (be). 

ʈʘʩʩʪʦʷʥʠʝ (ʔʩ) ʚʳʧʦʣʥʝʥʦ ʨʘʚʥʳʤ (bd) , ʘ ʧʣʘʩʪʠʥʘ ʠʟ ʩʪʝʢʣʘ (g) ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʫʪʠ ʣʫʯʘ 
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(ʔʩ) ʩ ʪʝʤ, ʯʪʦʙʳ ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʪʦʣʱʠʥʫ ʩʪʝʢʣʘ (ʚ), ʢʦʪʦʨʦʝ ʧʝʨʝʩʝʢʘʝʪʩʷ ʣʫʯʦʤ (bd); ʜʚʘ ʣʫʯʘ 

ʧʨʦʭʦʜʷʪ ʧʦ ʨʘʚʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ, ʠ ʦʥʠ ʚ ʩʦʩʪʦʷʥʠʠ ʠʥʪʝʨʬʝʨʠʨʦʚʘʪʴ.  ʅʘ ʨʠʩ. 1.2 ʧʨʠʙʦʨ    

ʠʟʦʙʨʘʞʝʥ ʚ ʧʣʘʥʝ, ʘ ʥʘ ʨʠʩ. 1.3 ʚ ʧʝʨʩʧʝʢʪʠʚʝ. ʆʙʦʟʥʘʯʝʥʠʷ ʥʘ ʦʜʥʦʤ ʨʠʩʫʥʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʦʙʦʟʥʘʯʝʥʠʷʤ ʥʘ ʜʨʫʛʦʤ. 

      ʀʩʪʦʯʥʠʢ ʩʚʝʪʘ - ʤʘʣʝʥʴʢʠʡ ʬʦʥʘʨʴ, ʩʥʘʙʞʝʥʥʳʡ ʣʠʥʟʦʡ, ʩ ʧʣʘʤʝʥʝʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ 

ʬʦʢʫʩʝ, ʧʦʤʝʱʝʥ ʚ (ʘ); (b) ʠ (g) -ʵʪʦ ʜʚʘ ʧʣʦʩʢʠʭ ʩʪʝʢʣʘ, ʚʳʨʝʟʘʥʥʳʭ ʠʟ ʦʜʥʦʡ ʧʣʘʩʪʠʥʳ; (d) ʠ (ʩ) - 

ʧʦʩʝʨʝʙʨʝʥʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʟʝʨʢʘʣʘ; (m) - ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʡ ʚʠʥʪ, ʢʦʪʦʨʳʡ ʜʚʠʛʘʝʪ ʧʣʘʩʪʠʥʫ 

 

(ʚ) ʚ ʥʘʧʨʘʚʣʝʥʠʠ (ʔʩ). ʊʝʣʝʩʢʦʧ  (ʝ)  ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ ʩʥʘʙʞʝʥ 

ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʤ ʦʢʫʣʷʨʦʤ, w - ʧʨʦʪʠʚʦʚʝʩ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʣʝʯʠ (bd) ʠ (ʔʩ) ʙʳʣʠ ʩʥʘʙʞʝʥʳ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʙʫʤʘʞʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ, ʥʝ 

ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ, ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʧʘʜʦʚ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʆʥʠ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʩ ʚʥʝʰʥʠʭ 

ʢʦʥʮʦʚ ʰʪʳʨʷʤʠ (ʢ, l), ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ - ʢʨʫʛʣʦʡ 

ʧʣʘʩʪʠʥʢʦʡ ʦ. ʈʝʛʫʣʠʨʦʚʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. 

ɿʝʨʢʘʣʘ ʩ ʠ d ʥʘʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ ʧʨʦʜʚʠʛʘʣʠʩʴ ʢ 

ʧʣʘʩʪʠʥʝ (b) ʠ (g) ʧʦʤʦʱʴʶ ʚʠʥʪʘ (m)  

ʚʳʨʘʚʥʠʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʜʠʘʧʘʟʦʥʦʚ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʚ)  ʠ 

ʜʚʫʤʷ ʟʝʨʢʘʣʘʤʠ. ɿʘʞʠʛʘʣʘʩʴ ʣʘʤʧʘ, ʜʝʣʘʣʦʩʴ 

ʥʝʙʦʣʴʰʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʵʢʨʘʥʝ, ʨʘʟʤʝʱʝʥʥʦʤ ʧʝʨʝʜ 

ʥʝʡ, ʢʦʪʦʨʦʝ ʠ ʩʣʫʞʠʣʦ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ; ʧʣʘʩʪʠʥʘ 

(ʔ), ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚ ʜʚʫʭ ʧʣʦʩʢʦʩʪʷʭ, 

ʜʚʠʛʘʣʘʩʴ ʚʦʢʨʫʛ, ʧʦʢʘ ʜʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʯʢʠ ʩʚʝʪʘ, 

ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʣʠʩʴ ʟʝʨʢʘʣʘʤʠ, ʥʝ ʩʦʚʧʘʜʘʣʠ. ɿʘʪʝʤ ʬʦʥʘʨʴ ʩ ʧʣʘʤʝʥʝʤ ʥʘʪʨʠʷ ʨʘʟʤʝʱʘʣʩʷ ʚ (a), ʠ 

ʩʦʟʜʘʚʘʣʠʩʴ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʧʦʣʦʩʳ. ʇʦʣʦʩʳ ʤʦʛʣʠ ʤʝʥʷʪʴʩʷ ʧʦ ʰʠʨʠʥʝ, ʧʦʣʦʞʝʥʠʶ ʠ 

ʥʘʧʨʘʚʣʝʥʠʶ ʥʝʙʦʣʴʰʠʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʣʘʩʪʠʥʳ (b), ʠ ʢʦʛʜʘ ʜʦʩʪʠʛʘʣʘʩʴ ʫʜʦʙʥʘʷ ʰʠʨʠʥʘ ʠ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʝʪʢʦʩʪʴ, ʥʘʪʨʠʝʚʦʝ ʧʣʘʤʷ ʫʩʪʨʘʥʷʣʦʩʴ, ʠ ʝʛʦ ʦʧʷʪʴ ʟʘʤʝʥʷʣʘ ʣʘʤʧʘ. ɺʠʥʪ ʪ ʟʘʪʝʤ 

ʤʝʜʣʝʥʥʦ ʧʦʚʦʨʘʯʠʚʘʣʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʥʦʚʴ ʥʝ ʧʦʷʚʣʷʣʠʩʴ ʧʦʣʦʩʳ. ʆʥʠ ʙʳʣʠ, ʨʘʟʫʤʝʝʪʩʷ, 

ʮʚʝʪʥʳʤʠ, ʢʨʦʤʝ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʣʦʩʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʯʪʠ ʯʝʨʥʦʡ. ʊʝʣʝʩʢʦʧ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʢʫʩʠʨʦʚʘʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʢʘʣʘ d, ʛʜʝ ʧʦʣʦʩʳ ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʯʝʪʢʠʤʠ. ɺʝʩʴ 

ʘʧʧʘʨʘʪ, ʚʢʣʶʯʘʷ ʣʘʤʧʫ ʠ ʪʝʣʝʩʢʦʧ, ʤʦʛ ʚʨʘʱʘʪʴʩʷ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡʦʩʠ.è 

ɺʘʨʠʘʥʪ  ʄʘʡʢʝʣʴʩʦʥʘ, ʩ 4-ʷ ʟʝʨʢʘʣʘʤʠ  ʚ ʢʘʞʜʦʤ  ʧʣʝʯʝ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ: 

ʉʪʨ.21.  ʆʙ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ɿʝʤʣʠ ʠ ʩʚʝʪʦʥʦʩʥʦʤ ʵʬʠʨʝ 

ɸʣʴʙʝʨʪ ɸ.ʄʘʡʢʝʣʴʩʦʥ, ʕʜʚʘʨʜ ɺ.ʄʦʨʣʠ 1On the Relative Motion of the Earth and the 

Luminifero 

 çɺ ʧʝʨʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʨʫʜʥʦʩʪʝʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚʦ 

ʚʨʘʱʝʥʠʠ ʘʧʧʘʨʘʪʘ ʙʝʟ ʚʥʝʩʝʥʠʷ ʠʩʢʘʞʝʥʠʡ, ʚʪʦʨʘʷ - ʚ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʚʠʙʨʘʮʠʷʤ. 

ʇʦʩʣʝʜʥʷʷ ʙʳʣʘ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʘ, ʯʪʦ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ 

ʧʦʣʦʩʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʨʦʪʢʠʭ ʠʥʪʝʨʚʘʣʦʚ ʚʦʚʨʝʤʷ ʨʘʙʦʪʳ ʚ ʛʦʨʦʜʝ, ʜʘʞʝ ʚ 2 ʯʘʩʘ ʥʦʯʠ. ʅʘʢʦʥʝʮ, 

ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʣʘ ʠʟʤʝʨʷʪʴʩʷ, ʘ ʠʤʝʥʥʦ, ʩʤʝʱʝʥʠʝ ʠʟ-ʟʘ ʯʝʛʦ-

ʣʠʙʦ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʤʝʥʴʰʝʝ, ʯʝʤ 1/20 ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʩʣʠʰʢʦʤ 

ʤʘʣʘ, ʯʪʦʙʳ ʝʝ ʦʧʨʝʜʝʣʠʪʴ, ʜʘ ʝʱʝ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʝʨʚʘʷ ʠʟ ʥʘʟʚʘʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʧʨʝʦʜʦʣʝʥʘ ʟʘ ʩʯʝʪ ʫʢʨʝʧʣʝʥʠʷ ʘʧʧʘʨʘʪʘ ʥʘ 

ʤʘʩʩʠʚʥʦʤ ʢʘʤʥʝ, ʧʣʘʚʘʶʱʝʤ ʚ ʨʪʫʪʠ, ʚʪʦʨʘʷ - ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʚʪʦʨʥʳʭ 

ʦʪʨʘʞʝʥʠʡ ʜʣʠʥʳ ʪʨʘʝʢʪʦʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʚʝʪʘ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʝ ʧʨʝʞʥʠʤ 

ʟʥʘʯʝʥʠʝʤ. 

ɸʧʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ ʨʠʩ.2.2, ʚ ʧʣʘʥʝ - ʥʘ ʨʠʩ.2.3, ʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʝʯʝʥʠʠ 

ʥʘ ʨʠʩ. 2.4. ʂʘʤʝʥʴ (ʘ)  (ʩʤ. ʨʠʩ. 2.4) ʠʤʝʣ ʧʣʦʱʘʜʴ, ʧʨʠʤʝʨʥʦ, ʚ 1,5 ʤ2 ʠ ʪʦʣʱʠʥʫ ʚ 0,3 ʤ. ʆʥ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʢʦʣʴʮʝʦʙʨʘʟʥʦʤ ʜʝʨʝʚʷʥʥʦʤ ʧʣʦʪʫ (bb), ʠʤʝʶʱʝʤ ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʚ 1,5 ʤ, 

ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 0,7 ʤ, ʘ ʪʦʣʱʠʥʫ 0,25 ʤ. ʇʣʦʪ ʧʦʢʦʠʪʩʷ ʥʘ ʨʪʫʪʠ, ʟʘʣʠʪʦʡ ʚ ʞʝʣʦʙ (ʩʩ), ʦʪʣʠʪʳʡ 
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ʠʟ ʞʝʣʝʟʘ, ʪʦʣʱʠʥʦʡ 1,5 ʩʤ ʠ ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ, ʯʪʦʙʳ ʚʦʢʨʫʛ ʧʣʦʪʘ ʦʩʪʘʚʘʣʦʩʴ ʨʘʩʩʪʦʷʥʠʝ ʚ 1 ʩʤ. 

ʐʪʳʨʴ (d), ʫʜʝʨʞʠʚʘʝʤʳʡ ʨʫʢʘʚʘʤʠ (gggg), ʚʩʪʘʚʣʝʥ ʚ ʦʪʚʝʨʩʪʠʝ (ʝ), ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʧʣʦʪʫ. 

ʐʪʳʨʴ ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʘʚʣʝʥ ʚ ʦʪʚʝʨʩʪʠʝ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʥʫʪ ʩ ʧʦʤʦʱʴʶ ʨʳʯʘʛʘ, ʚʨʘʱʘʶʱʝʛʦʩʷ ʚ 

ʪʦʯʢʝ (f). ʕʪʦʪ ʰʪʳʨʴ ʫʜʝʨʞʠʚʘʝʪ ʚʝʩʴ ʧʣʦʪ ʩʦʦʩʥʦ ʩ ʬʦʨʤʦʡ, ʥʦ ʥʝ ʥʝʩʝʪ ʥʘ ʩʝʙʝ ʥʠʢʘʢʦʡ ʯʘʩʪʠ ʚʝʩʘ, 

ʢʘʤʥʷ. ʆʪʣʠʪʘʷ ʠʟ ʞʝʣʝʟʘ ʬʦʨʤʘ ʧʦʢʦʠʪʩʷ ʥʘ ʮʝʤʝʥʪʥʦʤ ʦʩʥʦʚʘʥʠʠ ʠ ʥʘ ʥʠʟʢʦʤ ʢʠʨʧʠʯʥʦʤ 

ʬʫʥʜʘʤʝʥʪʝ, ʠʤʝʶʱʝʤ ʬʦʨʤʫ ʧʨʦʩʪʦʛʦ ʚʦʩʴʤʠ- ʫʛʦʣʴʥʠʢʘ. 

ɺ ʢʘʞʜʦʤ ʫʛʣʫ ʢʘʤʥʷ ʨʘʩʧʦʣʦʞʝʥʳ 4 

ʟʝʨʢʘʣʘ (d,d,e,e)  (ʩʤ. ʨʠʩ. 2.3). ʆʢʦʣʦ ʮʝʥʪʨʘ 

ʢʘʤʥʷ ʨʘʟʤʝʱʝʥʦ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʝ ʩʪʝʢʣʦ (ʚ). 

ɺʩʝ ʵʪʦ ʙʳʣʦ ʨʘʩʧʦʣʦʞʝʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʩʚʝʪ ʦʪ ʦʪʨʘʞʘʪʝʣʷ ʛʦʨʝʣʢʠ (ʘ), ʧʨʦʭʦʜʷ ʯʝʨʝʟ 

ʣʠʥʟʫ, ʧʘʜʘʝʪ ʥʘ (ʚ) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʙʳʪʴ 

ʯʘʩʪʠʯʥʦ ʦʪʨʘʞʝʥʥʳʤ ʢ (d); ʜʚʘ ʧʫʯʢʘ ʩʣʝʜʦʚʘʣʠ 

ʧʦ ʪʨʘʝʢʪʦʨʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ bdedbf ʠ bd1e1d1bf, ʠ 

ʥʘʙʣʶʜʘʣʠʩʴ ʯʝʨʝʟ ʪʝʣʝʩʢʦʧ (f). ʂʘʢ(f)/, ʪʘʢ ʠ (ʘ), 

ʚʨʘʱʘʣʠʩʴ ʚʤʝʩʪʝ ʩ ʢʘʤʥʝʤ. ɿʝʨʢʘʣʘ ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʟʝʨʢʘʣʴʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʙʳʣʠ 

ʪʱʘʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʳ ʚ ʯʘʩʪʠ ʦʧʪʠʯʝʩʢʠʭ 

ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʥʠ ʠʤʝʣʠ 5 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ, ʘ ʩʪʝʢʣʘ (ʚ) ʠ (ʩ) ʙʳʣʠ 

ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʳʤʠ ʠ ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʫʶ 

ʪʦʣʱʠʥʫ 1,25 ʩʤ; ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʣʠ ʨʘʟʤʝʨʳ 5x7,5 ʩʤ. ɺʪʦʨʦʝ ʠʟ ʥʠʭ ʙʳʣʦ ʨʘʟʤʝʱʝʥʦ ʥʘ ʧʫʪʠ 

ʦʜʥʦʛʦ ʠʟ ʧʫʯʢʦʚ ʩʚʝʪʘ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʦʭʦʞʜʝʥʠʷ ʚʪʦʨʦʛʦ ʣʫʯʘ ʯʝʨʝʟ ʪʫ ʞʝ ʪʦʣʱʠʥʫ ʩʪʝʢʣʘ. ɺʩʷ 

ʦʧʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʘʧʧʘʨʘʪʘ ʟʘʢʨʳʪʘ ʜʝʨʝʚʷʥʥʳʤ ʢʦʞʫʭʦʤ ʩ ʪʝʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʣʠʷʥʠʝ 

ʧʦʪʦʢʦʚ ʚʦʟʜʫʭʘ ʠ ʙʳʩʪʨʦʡ ʩʤʝʥʳ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʈʝʛʫʣʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʟʝʨʢʘʣʘ ʨʝʛʫʣʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʚʠʥʪʦʚ 

ʚ ʢʨʦʥʰʪʝʡʥʘʭ, ʢʦʪʦʨʳʝ ʜʝʨʞʘʣʠ ʟʝʨʢʘʣʘ ʠ ʢ ʢʦʪʦʨʳʤ ʟʝʨʢʘʣʘ ʧʨʠʞʠʤʘʣʠʩʴ ʧʨʫʞʠʥʘʤʠ, 

ʨʝʛʫʣʠʨʦʚʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʚʝʪ ʦʪ ʦʙʦʠʭ ʣʫʯʝʡ ʥʝ ʩʪʘʥʦʚʠʣʩʷ ʚʠʜʝʥ ʚ ʪʝʣʝʩʢʦʧ; 

ʜʣʠʥʳ ʜʚʫʭ ʧʫʪʝʡ ʠʟʤʝʨʷʣʠʩʴ ʣʝʛʢʦʡ ʜʝʨʝʚʷʥʥʦʡ ʣʠʥʝʡʢʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦ ʜʠʘʛʦʥʘʣʠ ʦʪ ʟʝʨʢʘʣʘ 

ʢ ʟʝʨʢʘʣʫ, ʨʘʩʩʪʦʷʥʠʝ ʩʯʠʪʳʚʘʣʦʩʴ ʩ ʤʘʣʝʥʴʢʦʡ ʩʪʘʣʴʥʦʡ ʰʢʘʣʳ ʜʦ ʜʝʩʷʪʦʡ ʜʦʣʠ ʤʠʣʣʠʤʝʪʨʘ. 

ʈʘʟʥʠʮʘ ʜʣʠʥ ʜʚʫʭ ʦʧʪʠʯʝʩʢʠʭ ʧʫʪʝʡ ʟʘʪʝʤ ʘʥʥʫʣʠʨʦʚʘʣʘʩʴ ʧʝʨʝʤʝʱʝʥʠʝʤ ʟʝʨʢʘʣʘ (ʝ1). ʕʪʦ 

ʟʝʨʢʘʣʦ ʠʤʝʣʦ ʪʨʠ ʚʠʜʘ ʨʝʛʫʣʠʨʦʚʢʠ; ʦʥʦ ʨʝʛʫʣʠʨʦʚʘʣʦʩʴ ʧʦ ʚʳʩʦʪʝ ʠ ʧʦ ʘʟʠʤʫʪʫ ʪʘʢ ʞʝ, ʢʘʢ ʠ 

ʜʨʫʛʠʝ ʟʝʨʢʘʣʘ, ʥʦ ʙʝʣʝʝ ʧʣʘʚʥʦ, ʦʥʦ ʪʘʢʞʝ ʠʤʝʣʦ ʨʝʛʫʣʠʨʦʚʢʫ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʜʘʶʱʝʛʦ ʣʫʯʘ, 

ʩʤʝʱʘʷʩʴ ʚʧʝʨʝʜ ʠʣʠ ʥʘʟʘʜ, ʥʦ ʦʩʪʘʚʘʷʩʴ ʪʦʯʥʦ ʧʘʨʘʣʣʝʣʴʥʦ ʩʚʦʝʡ ʙʳʚʰʝʡ ʧʣʦʩʢʦʩʪʠ. ɺʩʝ ʪʨʠ ʚʠʜʘ 

ʨʝʛʫʣʠʨʦʚʢʠ ʵʪʦʛʦ ʟʝʨʢʘʣʘ ʤʦʛʣʠ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʜʝʨʝʚʷʥʥʦʤ ʢʦʞʫʭʝ. 

ʆʧʪʠʯʝʩʢʠʝ ʧʫʪʠ ʪʝʧʝʨʴ ʙʳʣʠ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ, ʜʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʠʣʠ 

ʥʝʢʦʪʦʨʦʛʦ ʭʦʨʦʰʦ ʟʘʤʝʪʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʧʦʤʝʱʝʥʥʦʛʦ ʧʝʨʝʜ ʢʦʥʜʝʥʩʠʨʫʶʱʝʡ ʣʠʥʟʦʡ, ʩʦʚʤʝʱʘʣʠʩʴ, 

ʘ ʪʝʣʝʩʢʦʧ ʙʳʣ ʜʘʣʝʝ ʦʪʨʝʛʫʣʠʨʦʚʘʥ ʜʣʷ ʷʩʥʦʛʦ ʚʠʜʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ, ʠ ʩʚʝʪ ʥʘʪʨʠʷ 

ʙʳʣ ʟʘʤʝʥʝʥ ʙʝʣʳʤ ʩʚʝʪʦʤ; ʪʦʛʜʘ ʠ ʧʦʷʚʠʣʠʩʴ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʧʦʣʦʩʳ. ʆʥʠ ʙʳʣʠ 

ʦʪʨʝʛʫʣʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʟʝʨʢʘʣʘ (ʝ1) ʩ ʪʝʤ, ʯʪʦʙʳ ʩʪʘʪʴ ʥʘʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʯʝʪʢʠʤʠ, 

ʟʘʪʝʤ ʙʳʣ ʚʦʩʩʪʘʥʦʚʣʝʥ ʙʝʣʳʡ ʩʚʝʪ; ʚʠʥʪ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʜʣʠʥʫ ʦʧʪʠʯʝʩʢʦʛʦ ʧʫʪʠ, ʜʚʠʛʘʣʩʷ ʦʯʝʥʴ 

ʤʝʜʣʝʥʥʦ (ʦʜʠʥ ʧʦʚʦʨʦʪ ʚʠʥʪʘ ʧʨʠ ʦʜʥʦʡ ʩʦʪʥʝ ʚʠʪʢʦʚ ʥʘ ʜʶʡʤ ʠʟʤʝʥʷʝʪ ʪʨʘʝʢʪʦʨʠʶ ʧʨʠʤʝʨʥʦ ʥʘ 

1000 ʜʣʠʥ ʚʦʣʥ) ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʮʚʝʪʥʳʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʧʦʣʦʩʳ ʥʝ ʧʦʷʚʣʷʣʠʩʴ ʚʥʦʚʴ ʚ ʙʝʣʦʤ 

ʩʚʝʪʝ. ʊʘʢ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʫʜʦʙʥʳʝ ʰʠʨʠʥʘ ʠ ʧʦʣʦʞʝʥʠʝ ʧʦʣʦʩ, ʠ ʘʧʧʘʨʘʪ ʩʪʘʣ ʛʦʪʦʚ ʢ 

ʥʘʙʣʶʜʝʥʠʷʤ.è 

ɺʘʨʠʘʥʪ ʄʠʣʣʝʨʘ, ʩ 4 ʟʝʨʢʘʣʘʤʠ ʚ ʢʘʞʜʦʤ ʧʣʝʯʝ  ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ : 

ʆʪʯʝʪ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʵʬʬʝʢʪʘ 

ʌʠʮʞʝʨʘʣʴʜʘ-ʃʦʨʝʥʮʘ ʕʜʚʘʨʜ ɺ.ʄʦʨʣʠ, ɼʵʡʪʦʥ ʂ.ʄʠʣʣʝʨ 

Report of an experiment to detect the Fizgerald - L 

Report of an experiment to detect the Fizgerald - Lorenz effect. 

Edward W.Morlcy, Dayton C.Miller 

ʉʪʨ.34. 

çɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʠ ʜʚʠʞʝʥʠʠ ʘʧʧʘʨʘʪʫʨʳ ʚʜʦʣʴ ʠʣʠ ʧʦʧʝʨʝʢ ʩʚʝʪʦʚʳʭ ʚʦʣʥ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʵʬʠʨʝ ʚ 
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1887 ʛ. ʙʳʣ ʧʦʣʫʯʝʥ ʥʫʣʝʚʦʡ ʨʝʟʫʣʴʪʘʪ( Michelson A.A.f Morley R.W. On the Relative Motion of the 

Luminifcrous Ether. / / AmJourSci. 1887. Vol.34. IV333.35). 

ʇʦʩʣʝ ʵʪʦʛʦ ʌʠʮʞʝʨʘʣʴʜ ʠ ʃʦʨʝʥʮ ʚʳʜʚʠʥʫʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʢʚʦʟʴ ʵʬʠʨ 

ʨʘʟʤʝʨʳ ʘʧʧʘʨʘʪʫʨʳ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ. ɽʩʣʠ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʫʧʨʫʛʦʩʪʠ ʠʣʠ ʜʨʫʛʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʪʦ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ ʦʙʥʘʨʫʞʠʪʴ ʵʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʤʳ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣʠ ʜʚʘ ʘʧʧʘʨʘʪʘ. ɺ ʧʝʨʚʦʤ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʩʯʘʥʠʢ, ʧʨʠʤʝʥʷʚʰʠʡʩʷ ʚ 1887 ʛ., ʦʙʨʘʤʣʝʥʥʳʡ ʜʦʩʢʘʤʠ ʠʟ ʙʝʣʦʡ ʩʦʩʥʳ. ʉʠʣʦʚʦʝ 

ʧʝʨʝʩʝʯʝʥʠʝ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʠʟ ʙʨʫʩʴʝʚ, ʠʤʝʶʱʠʭ 14 ʜʶʡʤʦʚ (355 ʤʤ) ʰʠʨʠʥʳ, ʜʚʫʭ ʜʶʡʤʦʚ (51 

ʤʤ) ʪʦʣʱʠʥʳ ʠ 14 ʬʫʪʦʚ (427 ʩʤ) ʜʣʠʥʳ. ʆʜʥʠ ʙʨʫʩʴʷ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ, ʘ 

ʜʨʫʛʠʝ - ʧʦʧʝʨʝʢ ʥʠʭ - ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʵʪʦ ʧʝʨʝʢʨʝʩʪʠʝ ʙʳʣʦ ʩʦʝʜʠʥʝʥʦ ʥʝʙʦʣʴʰʠʤʠ ʰʠʧʘʤʠ. ɺ 

ʧʝʨʝʩʝʯʝʥʠʠ ʙʨʫʩʴʝʚ ʙʳʣʦ ʧʦʤʝʱʝʥʦ ʫʩʪʦʡʯʠʚʦʝ ʯʫʛʫʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʦʧʪʠʯʝʩʢʠʭ ʧʫʪʝʡ. ʅʘ ʢʦʥʮʘʭ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʦʙʰʠʚʥʳʤʠ ʜʦʩʢʘʤʠ ʙʳʣʠ 

ʧʨʠʢʨʝʧʣʝʥʳ ʙʦʣʪʘʤʠ ʞʝʣʝʟʥʳʝ ʦʧʦʨʳ ʜʣʷ ʟʝʨʢʘʣ. ɺʩʝ ʚʤʝʩʪʝ ʙʳʣʦ ʨʘʟʤʝʱʝʥʦ ʥʘ ʢʨʫʛʣʦʤ ʧʦʧʣʘʚʢʝ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʤʝʱʝʥ ʚ ʙʦʯʢʫ, ʟʘʧʦʣʥʝʥʥʫʶ ʨʪʫʪʴʶ, ʠ ʤʦʛ ʚ ʥʝʡ ʚʨʘʱʘʪʴʩʷ. 

ʂʘʞʜʦʝ ʠʟ ʰʝʩʪʥʘʜʮʘʪʠ ʟʝʨʢʘʣ ʠʤʝʣʦ 4 ʜʶʡʤʘ (102 ʤʤ) ʚ ʜʠʘʤʝʪʨʝ.ɿʝʨʢʘʣʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʥʘ ʦʩʪʨʠʷʭ ʪʨʝʭ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʚʠʥʪʦʚ, ʧʨʦʪʠʚ ʢʦʪʦʨʳʭ ʠʤʝʣʠʩʴ ʫʜʝʨʞʠʚʘʶʱʠʝ ʧʨʫʞʠʥʳ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʧʣʝʯ ʢʨʝʩʪʦʚʠʥʳ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʧʣʦʩʢʦʝ ʧʦʩʝʨʝʙʨʝʥʥʦʝ 

ʧʦʣʫʧʨʦʟʨʘʯʥʦʝ ʟʝʨʢʘʣʦ ʠ ʢʦʤʧʝʥʩʠʨʫʶʱʘʷ ʧʣʘʩʪʠʥʢʘ, ʚʳʨʝʟʘʥʥʘʷ ʠʟ ʪʦʛʦ ʞʝ ʩʘʤʦʛʦ 

ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʛʦ ʜʠʩʢʘ. 

ʅʘ ʨʠʩ.4.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ ʤʘʩʰʪʘʙʥʘʷ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʪʠʢʠ. ʉʚʝʪ ʦʪ ʠʩʪʦʯʥʠʢʘ S 

ʜʦʩʪʠʛʘʝʪ ʟʝʨʢʘʣʘ D, ʯʘʩʪʴ ʩʚʝʪʘ ʦʪʚʝʪʚʣʷʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ ʟʝʨʢʘʣʘ II. ʉʚʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʟʝʨʢʘʣ 2,3, 4, 5, 6, 7 ʠ 8. ʆʪ ʟʝʨʢʘʣʘ 8 ʦʥ ʚʦʟʚʨʘʱʘʝʪʩʷ ʪʝʤ ʞʝ ʧʫʪʝʤ ʢ D, ʟʜʝʩʴ ʯʘʩʪʴ 

ʦʪʨʘʞʘʝʪʩʷ ʢ ʥʘʙʣʶʜʘʪʝʣʶ ʊ. ɼʨʫʛʘʷ ʯʘʩʪʴ ʧʘʜʘʶʱʝʛʦ ʣʫʯʘ ʦʪʨʘʞʘʝʪʩʷ ʚʜʦʣʴ ʜʨʫʛʦʛʦ ʧʣʝʯʘ 

ʢʨʝʩʪʦʚʠʥʳ, ʧʦʜʦʙʥʳʤ ʞʝ ʦʙʨʘʟʦʤ ʧʨʦʧʫʩʢʘʝʪʩʷ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ, ʚʦʟʚʨʘʱʘʝʪʩʷ ʠ, ʥʘʢʦʥʝʮ, ʧʦʩʪʫʧʘʝʪ 

ʢ ʥʘʙʣʶʜʘʪʝʣʶ. ɺ ʨʝʘʣʴʥʦ ʧʨʠʤʝʥʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ ʟʝʨʢʘʣʦ 5 ʨʘʩʧʦʣʦʞʝʥʦ ʚʳʰʝ ʟʝʨʢʘʣʘ 3 ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʴʰʝʝ, ʯʝʤ ʝʛʦ ʦʜʥʘ ʩʪʦʨʦʥʘ, ʥʘ ʨʠʩ. 4.2 ʧʦʢʘʟʘʥʦ ʵʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ. ɺʝʩʴ ʧʫʪʴ ʩʚʝʪʘ 

ʚʜʦʣʴ ʵʪʠʭ ʟʝʨʢʘʣ ʟʘʢʨʳʪ ʠ ʟʘʱʠʱʝʥ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʠ ʜʨʫʛʠʭ 

ʤʝʩʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʘʮʝʪʠʣʝʥʦʚʦʝ ʧʣʘʤʷ. 

ʆʙʣʘʜʘʶʱʠʡ 35-ʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʣʝʩʢʦʧ ʜʘʚʘʣ ʷʩʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʝʨʢʘʣʘ 8, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʯʝʪʢʦ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʧʦʣʦʩʳ.è 
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ʉʭʝʤʘ ʧʨʦʚʝʨʢʠ  ʤʝʪʦʜʘ ʩʨʘʚʥʝʥʠʷ  ʚʨʝʤʝʥʠ  ʜʚʠʞʝʥʠʷ  ʩʚʝʪʦʚʳʭ  ʣʫʯʝʡ ʚ  

ʵʢʩʧʝʨʠʤʝʥʪʝ  ʄʝʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ. 
ʅ;S;E -  ʟʝʨʢʘʣʘ,  ʫʜʣʠʥʥʷʶʱʠʝ ʧʫʪʴ  ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ,  ʚ  ʚʝʨʭʥʝʤ  ʧʦʣʦʞʝʥʠʠ  ʦʜʥʦʛʦ  ʠʟ  

ʧʣʝʯ  ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ.  A;F -    ʙʦʢʦʚʦʤ; ʕʬ ï ʥʘʧʨʘʚʣʝʥʠʝ  ʩʢʦʨʦʩʪʠ  ʵʬʠʨʥʦʛʦ  ʚʝʪʨʘ;  ʊ ; ʆ -  ʪʦʯʢʘ  

ʨʘʩʱʝʧʣʝʥʠʷ  ;Vò(ʨʘʟʜʚʦʝʥʠʷ)  ʠʩʭʦʜʥʦʛʦ  ʣʫʯʘ;  V; V'-  ʥʘʧʨʘʚʣʝʥʠʝ   ʩʚʝʪʦʚʦʛʦ  ʣʫʯʘ,  

ʧʦʢʠʜʘʶʱʝʛʦ  ʠʟʤʝʨʠʪʝʣʴʥʫʶ  ʩʠʩʪʝʤʫ  ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ; 0 -90 ʛʨʘʜ.  ï ʥʘʧʨʘʚʣʝʥʠʝ   ʧʣʝʯʘ  

ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʚʜʦʣʴ  ʩʢʦʨʦʩʪʠ  ʵʬʠʨʥʦʛʦ  ʚʝʪʨʘ. ɸʥʘʣʠʟ ʦʧʠʩʘʥʠʷ ʘʚʪʦʨʩʢʠʭ  ʩʭʝʤ  ʄʝʡʢʝʣʴʩʦʥʘ  ʠ  

ʄʦʨʣʠʠ,  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʤʠ ʠʟʤʝʨʝʥʠʡ,  ʧʦʟʚʦʣʷʝʪ  ʫʩʪʘʥʦʚʠʪʴ  ʨʝʘʣʴʥʳʡ 

(ʠʩʪʠʥʥʳʡ) ʭʦʜ   ʣʫʯʝʡ   ʩʚʝʪʘ  ʚ  ʠʥʪʝʨʬʝʨʦʤʝʪʨʝ  ʧʨʠ  ʨʘʟʣʠʯʥʳʭ  ʫʛʣʘʭ  ʧʦʚʦʨʦʪʘ ʝʛʦ ʧʣʝʯ  ʠ 

ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ  ʦʙʨʘʟʦʚʘʥʠʷ  ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ  ʧʦʣʦʩ.ʂʘʢ  ʙʫʜʝʪ  ʧʦʢʘʟʘʥʦ  ʥʠʞʝ,  

ʥʫʣʝʚʦʡ ʬʘʢʪʠʯʝʩʢʠʡ   ʨʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘ  ʄʝʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ, ʥʝ  ʷʚʣʷʝʪʩʷ  ʦʰʠʙʦʯʥʳʤ.. 

ʆʰʠʙʦʯʥʳʤ  ʷʚʣʷʝʪʩʷ   ʦʞʠʜʘʝʤʳʡ ʠʤʠ  ʨʝʟʫʣʴʪʘʪ.ʊʘʢ,  ʘʥʘʣʠʟ   ʜʚʠʞʝʥʠʷ  ʣʫʯʘ,  ʧʨʠ ʥʠʞʥʝʤ (ʦʙ  

ʧʦʣʦʞʝʥʠʠ  ʧʣʝʯʘ  ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ,  ʧʦʢʘʟʳʚʘʝʪ,  ʯʪʦ  ʜʣʷ  ʩʣʫʯʘʝʚ  ʩ  ʯʝʪʳʨʤʷ  ʟʝʨʢʘʣʘʤʠ (ʜʣʷ  

ʧʨʦʩʪʦʪʳ, ʥʘ  ʨʠʩʫʥʢʝ  ʧʦʢʘʟʘʥʦ  ʣʠʰʴ  ʧʦ  ʜʚʘ  ʟʝʨʢʘʣʘ  ʚ  ʦʜʥʦʤ  ʧʣʝʯʝ)  ʚ  ʦʜʥʦʤ  ʧʣʝʯʝ  

ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ, ʦʙʨʘʪʥʳʡ  ʣʫʯ  ʥʠʢʦʛʜʘ  ʥʝ  ʚʦʟʚʨʘʪʠʪʩʷ ʢ ʨʘʩʱʝʧʣʷʶʱʝʡ  ʧʨʠʟʤʝ, ʪʘʢ  ʢʘʢ  ʙʫʜʝʪ 

çʩʜʫʪè  ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ  ʵʬʠʨʥʳʤ  ʚʝʪʨʦʤ  ʚ  ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ  ʦʪ  ʟʝʨʢʘʣ  ʩʪʦʨʦʥʫ  (Vò). ʇʨʠ  

ʣʶʙʦʤ ʠʟ  4-ʭ  ʧʦʚʦʨʦʪʘʭ  ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ  ʥʝ  ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ  ʦʙʝʩʧʝʯʠʪʴ  ʫʩʣʦʚʠʝ  ʨʘʚʝʥʩʪʚʘ  

ʧʣʝʯ, ʦʞʠʜʘʝʤʦʝ  ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘʤʠ. ɼʘ ʠ  ʥʘʢʣʦʥ  ʚʩʝʭ  ʣʫʯʝʡ   ʩʦʟʜʘʥ  ʠʩʢʫʩʩʪʚʝʥʥʦ,  ʘ  ʥʝ  

ʧʦʣʫʯʝʥ ʝʩʪʝʩʪʚʝʥʥʳʤ  ʧʫʪʝʤ,  ʢʘʢ ʚ  ʩʣʫʯʘʝ  ʦʧʳʪʘ  ʩ ʦʜʥʠʤ  ʦʪʨʘʞʘʶʱʠʤ  ʟʝʨʢʘʣʦʤ  ʚ  ʧʣʝʯʝ,  ʛʜʝ  

ʥʘʢʣʦʥ   ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ  ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ  ʵʬʠʨʥʳʤ  ʚʝʪʨʦʤ. 

ʉ  ʮʝʣʶ  ʠʟʫʯʝʥʠʷ  ʧʦʚʝʜʝʥʠʷ ʩʚʝʪʘ,   ʘʚʪʦʨʦʤ  ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʙʳʣ  ʧʨʦʚʝʜʝʥ  ʩʣʝʜʫʶʱʠʡ 

ʦʧʳʪ. ɼʣʷ  ʵʪʦʛʦ  ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ  ʣʘʟʝʨʥʳʡ ʣʫʯ-ʫʢʘʟʢʘ, ʦʪʨʘʞʘʶʱʘʷ  ʧʦʚʝʨʭʥʦʩʪʴ-ʣʘʢʠʨʦʚʘʥʥʘʷ  

ʧʦʚʝʨʭʥʦʩʪʴ  ʩʪʦʣʘ ʠ  ʬʦʪʦʢʘʤʝʨʘ ʚʩʪʨʦʝʥʥʘʷ  ʚ  ʪʝʣʝʬʦʥ .ɺ  ʧʨʦʮʝʩʩʝ  ʧʨʦʚʝʜʝʥʠʷ  ʦʧʳʪʘ  ʙʳʣʠ  

ʫʩʪʘʥʦʚʣʝʥʳ  ʩʣʝʜʫʶʱʠʝ  ʬʘʢʪʳ  (ʉʤ  ʬʦʪʦʛʨʘʬʠʠ):
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       1. ʌʘʢʪ  ʦʪʨʘʞʝʥʠʷ ʧʦ  ʥʦʨʤʘʣʠ ʢ  ʧʣʦʩʢʦʩʪʠ  2-ʭ ʧʘʜʘʶʱʠʭ ʣʫʯʝʡ, ʦʩʥʦʚʥʦʛʦ ʠ  ʙʦʢʦʚʦʛʦ,  

ʠ 100% -ʤ ʠʭ  ʩʦʚʧʘʜʝʥʠʠ  (ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʣʠʥʠʠ ʧʘʜʝʥʠʷ/ʦʪʨʘʞʝʥʠʷ)  ʜʨʫʛ  ʩ  ʜʨʫʛʦʤ ʠ  ʩ  

ʦʪʨʘʞʝʥʥʳʤ  ʣʫʯʦʤ.  ʊʘʢʦʝ  ʩʚʧʘʜʝʥʠʝ   ʜʦʢʘʟʳʚʘʝʪ ʬʘʢʪ  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʚʩʝʭ ʪʨʝʭ ʣʫʯʝʡ  

ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʣʘ,  ʠ    ʫʜʦʚʣʝʪʚʦʨʷʝʪ  ʟʘʢʦʥʫ ʦʪʨʘʞʝʥʠʷ  ʩʚʝʪʘ. 

 ʅʘʣʠʯʠʝ  ʪʨʝʪʴʝʛʦ  ʣʫʯʘ  ʚ  ʠʥʪʝʛʨʘʣʴʥʦʤ ʣʫʯʝ  ʦʙʥʘʨʫʞʝʥʦ  ʩʣʫʯʘʡʥʦ, ʚ  ʤʦʤʝʥʪ ʢʦʛʜʘ  ʣʫʯ  

ʦʪ  ʣʘʟʝʨʥʦʡ  ʫʢʘʟʢʠ  ʙʳʣ  ʥʘʧʨʚʣʝʥ ʚʜʦʣʴ  (ʠ ʧʘʨʘʣʣʣʝʣʴʥʦ)   ʦʪʨʘʞʘʶʱʝʡ  ʧʣʦʩʢʦʩʪʠ. ʇʨʠ  ʵʪʦʤ, 

ʪʦʯʥʦ  ʧʦʜ  ʩʨʝʟʦʤ  ʣʘʟʝʨʥʦʡ  ʫʢʘʟʢʠ,  ʥʘ  ʧʝʨʧʝʥʜʠʢʫʣʷʨʝ  ʢ  ʦʪʨʘʞʘʶʱʝʡ  ʧʦʚʝʨʭʥʦʩʪʠ , ʧʦʷʚʠʣʦʩʴ 

ʩʚʝʪʷʱʝʝʩʷ  ʧʷʪʥʦ. ʇʦʩʣʝ  ʧʦʚʦʨʦʪʘ  ʦʩʠ ʫʢʘʟʢʠ  ʧʨʠʤʝʨʥʦ  ʥʘ  60-70  ʛʨʘʜʫʩʦʚ  ʚ  ʥʘʧʨʘʚʣʝʥʠʠ 

ʦʪʨʘʞʘʶʱʝʡ  ʧʦʚʝʨʭʥʦʩʪʠ,  ʥʘ  ʥʝʡ  ʧʦʷʚʠʣʦʩʴ  ʚʪʦʨʦʝ ,  ʙʦʣʝʝ ʷʨʢʦʝ  ʩʚʝʪʦʚʦʝ  ʧʷʪʥʦ - ʦʪ  ʦʩʥʦʚʥʦʛʦ 

ʣʫʯʘ.ɺ  ʨʝʟʫʣʴʪʘʪʝ  ʩʦʚʤʝʱʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʩʚʝʪʦʚʳʭ  ʧʷʪʝʥ, ʦʙʨʘʟʦʚʘʣʦʩʴ  ʦʙʱʝʝ  ʧʷʪʥʦ  ʠ ʝʜʠʥʳʡ 

ʠʥʪʝʛʨʘʣʴʥʳʡ  ʣʫʯ,ʚʳʩʦʢʘʷ  ʷʨʢʦʩʪʴ  ʢʦʪʦʨʦʛʦ  ʧʦ  ʚʩʝʡ  ʜʣʠʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ   ʫʢʘʟʳʚʘʣʘ  ʥʘ  ʪʦ,  

ʯʪʦ  ʫʛʦʣ   ʧʘʜʝʥʠʷ/ʦʪʨʘʞʝʥʠʷ  ʩʪʘʣ  ʨʘʚʝʥ  ʥʫʣʶ  ʠ,  ʪʝʤ  ʩʘʤʳʤ,  ʜʦʩʪʠʛʥʫʪʦ 100% ʩʦʚʧʘʜʝʥʠʝ  ʚʩʝʭ   

ʪʨʝʭ   ʣʫʯʝʡ. ʕʪʦ ʞʝ,  ʚ  ʩʚʦʶ  ʦʯʝʨʝʜʴ,  ʫʢʘʟʳʚʘʣʦ  ʥʘ  ʦʪʩʫʪʩʪʚʠʝ  ʩʥʦʩʘ  ʣʫʯʘ  ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ  
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ʵʬʠʨʥʳʤ ʚʝʪʨʦʤ  ʚ  ʵʢʩʧʝʨʠʤʝʥʪʝ  ʩ  ʦʜʥʠʤ  ʟʝʨʢʘʣʦʤ  ʚ  ʧʣʝʯʝ. ʇʨʠ  ʵʪʦʤ,   ʙʳʣ  ʦʙʥʘʨʫʞʝʥ  ʝʱʝ  

ʦʜʠʥ  ʚʘʞʥʳʡ   ʬʘʢʪ,  ʥʘ  ʢʦʪʦʨʳʡ  ʤʦʛʣʠ ʥʝ  ʦʙʨʘʪʠʪʴ  ʚʥʠʤʘʥʠʝ  ʥʘʙʣʶʜʘʪʝʣʠ,  ʪʘʢ  ʢʘʢ  ʦʥ  ʤʦʛ  

ʠʤʝʪʴ,  ʘ  ʤʦʛ  ʠ  ʥʝ  ʠʤʝʪʴ  ʤʝʩʪʘ 

 

 
2. ʌʘʢʪ  ʦʙʨʘʟʦʚʘʥʠʷ  ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ  ʠʩʭʦʜʥʳʤ ʣʫʯʦʤ, ʙʝʟ  ʝʛʦ 

ʨʘʩʱʝʧʣʝʥʠʷ  ʥʘ  ʜʚʘ (ʟʘʬʠʢʩʠʨʦʚʘʥ  ʚ  ʚʠʜʝ  ʬʦʪʦʛʨʘʬʠʡ) .  ɽʩʣʠ  ʵʪʦʪ  ʬʘʢʪ  ʠʤʝʣ  ʤʝʩʪʦ  ʚ  ʦʧʳʪʘʭ  

ʄʝʡʢʝʣʴʩʦʥʘ,ʪʦ   ʵʪʦ  ʦʟʥʘʯʘʝʪ,  ʯʪʦ  ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ  ʢʘʨʪʠʥʘ  ʤʦʛʣʘ  ʠʤʝʪʴ  ʤʝʩʪʦ  ʠ  ʙʝʟ  

ʩʣʠʷʥʠʷ  ʦʪʨʘʞʝʥʥʳʭ ʣʫʯʝʡ  ,  ʧʨʠ  ʦʙʨʘʪʥʦʤ  ʭʦʜʝ. ɼʨʫʛʠʤʠ  ʩʣʦʚʘʤʠ,  ʦʜʠʥ ʠʟ  ʦʪʨʘʞʝʥʥʳʭ ʣʫʯʝʡ  

ʤʦʛ ʦʪʩʫʪʩʪʚʦʚʘʪʴ,  ʘ  ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ  ʢʘʨʪʠʥʘ,  ʪʝʤ  ʥʝ  ʤʝʥʝʝ,  ʙʳʣʘ  ʙʳ  ʥʘʣʠʮʦ. ʕʪʦ,  ʧʦ  

ʚʠʜʠʤʦʤʫ,  ʦʙʲʷʩʥʷʝʪ ʨʝʟʫʣʴʪʘʪʳ,  ʢʦʪʦʨʳʝ  ʥʝ  ʤʦʛʣʠ  ʦʙʲʷʩʥʠʪʴ  ʠʩʩʣʝʜʦʚʘʪʝʣʠ,  ʢʘʢ  ʄʝʡʢʝʣʴʩʦʥ,  

ʪʘʢ  ʠ  ʄʠʣʣʝʨ.. 

ɺ  ʩʚʝʪʝ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ,  ʠʥʪʝʨʝʩ  ʧʨʝʜʩʪʘʚʣʷʝʪ  ʣʠʰʴ   ʦʧʳʪ  ʄʝʡʢʝʣʴʩʦʥʘ  ʠ  ʄʦʨʣʠ   ʩ  

ʦʜʥʠʤ  ʦʪʨʘʞʘʶʱʠʤ  ʟʝʨʢʘʣʦʤ ʚ  ʧʣʝʯʝ.  ɺ  ʵʪʦʤ  ʩʣʫʯʘʝ ,  ʧʨʠ  ʚʝʨʭʥʝʤ  ʧʦʣʦʞʝʥʠʠ ʧʣʝʯʘ ,  ʫʭʦʜ  

ʣʫʯʘ  ʩ  ʦʪʨʘʞʘʶʱʝʛʦ  ʟʝʨʢʘʣʘ  ʤʦʞʝʪ ʠ  ʥʝ  ʥʘʙʣʶʜʘʪʴʩʷ,  ʝʩʣʠ   ʰʠʨʠʥʘ  ʟʝʨʢʘʣʘ ( ʄʊ) ʚʳʙʨʘʥʘ  

ʜʦʩʪʘʪʦʯʥʦ  ʙʦʣʴʰʦʡ. ʇʨʠ  ʥʠʞʥʝʤ  ʧʦʣʦʞʝʥʠʠ ʦʜʥʦʛʦ  ʠʟ ʜʚʫʭ  ʧʣʝʯ  (ʘ  ʵʪʦ  ʧʦʚʪʦʨʷʝʪʩʷ ʜʚʘʞʜʳ,  -  

ʧʦ  ʯʠʩʣʫ  ʧʣʝʯ,)  ʵʪʦʪ  ʫʭʦʜ ʣʫʯʘ  ʚ  ʧʨʦʩʪʨʘʥʩʪʚʦ  ʚʥʝ ʧʨʠʙʦʨʘ  ʥʝʠʟʙʝʞʝʥ. ɺ  ʵʪʦʤ  ʩʣʫʯʘʝ,  

ʥʘʙʣʶʜʘʪʝʣʴ  ʫʚʠʜʠʪ  ʚ  ʦʢʫʣʷʨʝ  ʪʝʣʝʩʢʦʧʘ  ʣʠʰʴ  ʦʪʨʘʞʝʥʠʝ ʦʜʥʦʛʦ  ʣʫʯʘ -  ʦʪ  ʟʝʨʢʘʣʘ  

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ  ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ  ʧʣʝʯʝ. ʇʘʨʥʳʝ  ʦʪʨʘʞʝʥʠʷ,  ʦʜʥʦʚʨʝʤʝʥʥʦ  ʦʪ  ʜʚʫʭ  ʟʝʨʢʘʣ, 

ʧʦʩʣʝ  ʢʘʞʜʦʛʦ  ʧʦʚʦʨʦʪʘ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ,  ʚ  ʚʘʨʠʘʥʪʝ  ʩ  ʦʜʥʠʤ  ʟʝʨʢʘʣʦʤ  ʚ  ʧʣʝʯʝ, ʤʦʞʝʪ  

ʥʘʙʣʶʜʘʪʴʩʷ  ʣʠʰʴ  ʪʦʛʜʘ,  ʢʦʛʜʘ  ʵʬʠʨʥʳʡ  ʚʝʪʝʨ  ʦʪʩʫʪʩʪʚʫʝʪ.  ʆʜʥʘʢʦ,  ʢʘʢ  ʟʘʷʚʣʷʣʠ  ʩʘʤʠ  

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ,  ʵʪʦ  ʧʨʦʠʩʭʦʜʠʣʦ,  ʧʨʠ  ʣʶʙʦʤ  ʢʦʣʠʯʝʩʪʚʝ  ʟʝʨʢʘʣ  ʠ  ʚ  ʧʨʝʜʧʦʣʦʞʝʥʠʠ   

ʥʘʣʠʯʠʷ ʵʬʠʨʥʦʛʦ  ʚʝʪʨʘ  ʠ  ʙʝʟ  ʥʝʛʦ .   

ʊʘʢʠʤ  ʦʙʨʘʟʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ   ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ  ʩ  ʯʝʪʳʨʤʷ  ʟʝʨʢʘʣʘʤʠ  ʚ ʢʘʞʜʦʤ  ʧʣʝʯʝ,   

ʦʙʫʩʣʦʚʠʣʘ  ʧʦʣʫʯʝʥʠʝ  ʥʝʠʟʤʝʥʥʳʭ   ʨʝʟʫʣʴʪʘʪʦʚ  ʠʟʤʝʨʝʥʠʷ,  ʧʨʠ  ʣʶʙʳʭ ʝʛʦ  ʧʦʚʦʨʦʪʘʭ,  ʘ  
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ʥʫʣʝʚʦʡ  ʨʝʟʫʣʴʪʘʪ  ʜʣʷ  ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ  ʩ  ʦʜʥʠʤ  ʟʝʨʢʘʣʦʤ  ʚ  ʢʘʞʜʦʤ ʧʣʝʯʝ ʦʙʫʩʣʦʚʣʝʥ  ʨʝʘʣʴʥʳʤ  

ʦʪʩʫʪʩʪʚʠʝʤ  ʵʬʠʨʥʦʛʦ  ʚʝʪʨʘ,  ʯʪʦ  ʧʦʜʪʚʝʨʞʜʘʝʪ  ʦʧʳʪ  ʩ  ʦʪʨʘʞʝʠʝʤ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʣʫʯʘ  ʣʘʟʝʨʥʦʛʦ  

ʬʦʥʘʨʠʢʘ.  ʀʩʭʦʜʷ  ʠʟ  ʩʢʘʟʘʥʥʦʛʦ, ʦʙʱʠʡ  ʥʫʣʝʚʦʡ   ʨʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘ  ʄʝʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ, 

ʥʝ ʙʳʣ  ʦʰʠʙʦʯʥʳʤ. ʆʰʠʙʦʯʥʳʤ  ʙʳʣ   ʦʞʠʜʘʝʤʳʡ ʠʤʠ  ʨʝʟʫʣʴʪʘʪ. 
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ʇʆʉʊʆʗʅʅʆɻʆ  ʊʆʂɸ  

 

COMPUTER  MODELING  OF  SOURCES  OF  STABILIZED  DC CURRENT 

 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴ ̫ ʦʪʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʚ 

ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʘʥʘʣʦʛʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. ʆʥʘ ʧʦʩʚʷʱʝʥʘ 

ʧʨʠʥʮʠʧʘʤ ʧʦʩʪʨʦʝʥʠʷ ʛʝʥʝʨʘʪʦʨʘ ʩʪʘʙʠʣʴʥʦʛʦ ʪʦʢʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʝʛʦ 

ʨʘʙʦʪʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʝʥʝʨʘʪʦʨʦʚ ʩʪʘʙʠʣʴʥʦʛʦ 

ʪʦʢʘ ï ʙʠʧʦʣʷʨʥʳʤ ʪʨʘʥʟʠʩʪʦʨʘʤ, ʢʦʪʦʨʳʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʠʪʴ ʩʦʩʪʘʚʥʳʤʠ ʙʠʧʦʣʷʨʥʳʤʠ 

ʪʨʘʥʟʠʩʪʦʨʘʤʠ. 

Annotation: The article reflects the current state of the problems and prospects of development in 

the field of modeling radio electronic equipment of analog electronics. It is devoted to the principles of 

building a stable current generator, as well as the method of mathematical description of its work. Particular 

attention was paid to one of the main components of stable current generators - bipolar transistors, which are 

proposed to be replaced by composite bipolar transistors. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʞʝʢʮʠʦʥʥʦ - ʚʦʣʴʪʘʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʩʦʩʪʘʚʥʦʡ ʙʠʧʦʣʷʨʥʳʡ ʪʨʘʥʟʠʩʪʦʨ, 

ʠʩʪʦʯʥʠʢ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ  ʪʦʢʘ. 

Keywords: injection - voltaic effect, composite bipolar transistor, source of stabilized direct current. 

ʆʜʥʠʤ ʠʟ ʥʦʚʳʭ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ 

ʷʚʣʷʝʪʩʷ ʠʥʞʝʢʮʠʦʥʥʦ - ʚʦʣʴʪʘʠʯʝʩʢʠʡ ʪʨʘʥʟʠʩʪʦʨ. ʆʥ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʝʤʫ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʦʜʥʘʢʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʚ 

ʠʩʪʦʯʥʠʢʘʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʩʪʘʚʥʳʭ ʠʥʞʝʢʮʠʦʥʥʦ ï ʚʦʣʴʪʘʠʯʝʩʢʠʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʠʩʪʦʯʥʠʢʘʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚʳʭʦʜʥʳʭ 

ʢʘʩʢʘʜʘʭ ʫʩʠʣʠʪʝʣʝʡ ʤʦʱʥʦʩʪʠ ʜʘʣʦ ʙʳ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʙʣʝʤʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ 

ʫʢʘʟʘʥʥʦʡ ʥʦʚʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ [1-4]. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʜʫʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ   MultiSim 10.   

ʉʠʥʪʝʟ ʠ ʘʥʘʣʠʟ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ ʪʨʝʙʫʝʪ ʟʥʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʠʭ ʵʣʝʢʪʨʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʠʩʢ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʣʠ ʙʳ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʟʠʩʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʞʝʢʮʠʦʥʥʦ ï ʚʦʣʴʪʘʠʯʝʩʢʠʭ ʪʨʘʥʟʠʩʪʦʨʦʚ 

ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʘʢʪʠʢʠ ʪʦʯʥʦʩʪʴʶ ʠ ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ ʠʤʝʣʠ ʙʳ ʧʨʦʟʨʘʯʥʳʡ ʬʠʟʠʯʝʩʢʠʡ 

ʩʤʳʩʣ ʠ ʣʝʛʢʦ ʦʧʨʝʜʝʣʷʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ.  

ʉʪʘʙʠʣʴʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʪʦʢʘ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ  MultiSim 10  ʜʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʝʥʠ 

ʥʝ ʧʨʦʚʦʜʠʣʩʷ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʦʚʝʜʝʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Multisim 10.1. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʆʋ ʤʘʨʢʠ ʂ140ʋɼ2ɸ, ʢʨʝʤʥʠʝʚʳʡ 

ɹʊ ʂʊ315  n-p-n ï ʩʪʨʫʢʪʫʨʳ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʜʣʷ ʩʥʷʪʠʷ ʥʘʛʨʫʟʦʯʥʳʭ ɺɸʍ  ʠʩʪʦʯʥʠʢʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʝʤ ɽɹ.  
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ʈʠʩ. 1. ʉʭʝʤʘ ʜʣʷ ʩʥʷʪʠʷ ʥʘʛʨʫʟʦʯʥʳʭ ɺɸʍ  ʠʩʪʦʯʥʠʢʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠ 

ʫʧʨʘʚʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʝʤ ɽɹ 

 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʛʨʫʟʦʯʥʳʭ ɺɸʍ  ʠʩʪʦʯʥʠʢʘ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʝʤ ɽɹ. 

ʊʘʙʣʠʮʘ 1 

 

 

Ὗ̃ =̖0,2ɺ 
˒̐ ˏ 2 4 6 8 

Ὅ̊ ̍  ̱ 1,95 1,95 1,95 1,95 

 

Ὗ̃ =̖0,4ɺ 
˒̐ ˏ 2 4 6 8 

Ὅ̊ ̍  ̱ 3,85 3,86 3,86 3,86 

 

Ὗ̃ =̖0,6ɺ 
˒̐ ˏ 2 4 6 8 

Ὅ̊ ̍  ̱ 6,88 6,9 6,9 6,9 

 

Ὗ̃ =̖0,8ɺ 
˒̐ ˏ 2 4 6 8 

Ὅ̊ ̍  ̱ 7,85 7,86 7,86 7,86 

 

 

ʅʘʛʨʫʟʦʯʥʳʝ ɺɸʍ  ʠʩʪʦʯʥʠʢʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʥʘʧʨʷʞʝʥʠʝʤ ɽɹ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʥʘʛʨʫʟʦʯʥʦʡ ɺɸʍ ʠʤʝʝʪʩʷ ʫʯʘʩʪʦʢ, 

ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʦʨʷʜʢʘ 100 ʢʆʤ ʠ ʙʦʣʝʝ.  

ʅʘ  ʨʠʩ. 3  ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ  ʠʜʝʘʣʴʥʦʛʦ   ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʆʋ ʠ  ʧʨʠʤʝʥʝʥʠʝʤ  

ʦʙʳʯʥʦʛʦ ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ.  
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ʈʠʩ. 2. ʅʘʛʨʫʟʦʯʥʳʝ ɺɸʍ  ʠʩʪʦʯʥʠʢʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ  

ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʝʤ ɽɹ 

 

 
 

ʈʠʩ. 3. ʉʭʝʤʘ  ʠʜʝʘʣʴʥʦʛʦ   ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʆʋ ʠ   

ʧʨʠʤʝʥʝʥʠʝʤ  ʦʙʳʯʥʦʛʦ ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ 

 

ɺ ʪʘʙʣʠʮʝ 2 ʠ ʥʘ ʨʠʩ. 4 ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʥʦʡ ɺɸʍ  ʦʙʳʯʥʦʛʦ 

ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ ʤʘʨʢʠ BD243B.  

ʊʘʙʣʠʮʘ 2 

 

 

 

V1
0.5 V 

V2

15 V 

V3

15 V 

V4

60 V 

R1
100mɋ

R2
4ɋ

U1

3554BM

6

5

7

2

1

VT

BD243B
U2

DC  1e-009 W
0.019 A

+ -

U3
DC  1e-009 W4.983 A

+

-

)ˎ̍  ̱ 1,724 3,778 6,169 8,902 12 

5ˏ ˢˏ  0,1 0,2 0,3 0,4 0,5 
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ʈʠʩ. 4. ɺʭʦʜʥʘʷ ɺɸʍ  ʦʙʳʯʥʦʛʦ ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ 

 

ʅʘ  ʨʠʩ. 5  ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ  ʠʜʝʘʣʴʥʦʛʦ   ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʆʋ ʠ  ʧʨʠʤʝʥʝʥʠʝʤ  

ʩʦʩʪʘʚʥʦʛʦ ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ.  

 

 
ʈʠʩ. 5. ʉʭʝʤʘ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʆʋ ʠ   

ʧʨʠʤʝʥʝʥʠʝʤ  ʩʦʩʪʘʚʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ 

ɺ ʪʘʙʣʠʮʝ 3 ʠ ʥʘ ʨʠʩ. 6  ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʥʦʡ ɺɸʍ  ʩʦʩʪʘʚʥʦʛʦ 

ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ ʤʘʨʢʠ Bʉ372.  
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ʈʠʩ. 6. ɺʭʦʜʥʘʷ ɺɸʍ  ʩʦʩʪʘʚʥʦʛʦ ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ 

 

 
ʈʠʩ. 7. ʉʭʝʤʘ  ʠʜʝʘʣʴʥʦʛʦ   ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʆʋ ʠ   

ʧʨʠʤʝʥʝʥʠʝʤ  ʩʦʩʪʘʚʥʦʛʦ ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ 

ʅʘ  ʨʠʩ. 7  ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ  ʠʜʝʘʣʴʥʦʛʦ   ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʆʋ ʠ  ʧʨʠʤʝʥʝʥʠʝʤ  

ʩʦʩʪʘʚʥʦʛʦ ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʨʫʟʢʠ ʠʩʧʦʣʴʟʦʚʘʥ ʜʠʦʜ.  

ɺ ʪʘʙʣʠʮʝ 4  ʠ ʥʘ ʨʠʩ. 8  ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺɸʍ  ʜʠʦʜʘ ʤʘʨʢʠ 1N1206C.  

ʊʘʙʣʠʮʘ 4 
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ʈʠʩ. 8. ɺɸʍ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ  ʜʠʦʜʘ  1N1206C 

 
ʈʠʩ. 9. ʉʭʝʤʘ  ʠʜʝʘʣʴʥʦʛʦ   ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʆʋ ʠ  

 ʧʨʠʤʝʥʝʥʠʝʤ  ʩʦʩʪʘʚʥʦʛʦ ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ 

ʅʘ  ʨʠʩ. 9  ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ  ʠʜʝʘʣʴʥʦʛʦ   ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʆʋ ʠ  ʧʨʠʤʝʥʝʥʠʝʤ  

ʩʦʩʪʘʚʥʦʛʦ ʙʠʧʦʣʷʨʥʦʛʦ  ʪʨʘʥʟʠʩʪʦʨʘ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʨʫʟʢʠ ʠʩʧʦʣʴʟʦʚʘʥ ʙʠʧʦʣʷʨʥʳʡ ʪʨʘʥʟʠʩʪʦʨ ʚ 

ʜʠʦʜʥʦʤ ʚʢʣʶʯʝʥʠʠ.  

ɺ ʪʘʙʣʠʮʝ 5 ʠ ʥʘ ʨʠʩ. 10 ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺɸʍ  ʙʠʧʦʣʷʨʥʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ 

ʤʘʨʢʠ BD243C ʚ ʜʠʦʜʥʦʤ ʚʢʣʶʯʝʥʠʠ.  
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