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ʄʳ ʩ ʕʤʠʣʝʤ ʤʥʦʛʦ ʣʝʪ 

ʙʳʣʠ ʩʦʧʨʝʜʩʝʜʘʪʝʣʷʤʠ ɼʠʩ-

ʢʫʩʩʠʦʥʥʦʛʦ ʂʣʫʙʘ ɼʋʍʘ ʠ 

ʧʦʪʦʤʫ ʤʥʦʛʦ ʦʙʱʘʣʠʩʴ. ʋ ʥʝʛʦ 

ʙʳʣ ʦʯʝʥʴ ʪʚʝʨʜʳʡ ʭʘʨʘʢʪʝʨ, ʚ 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷʭ 

ʧʝʨʝʫʙʝʜʠʪʴ ʝʛʦ ʙʳʣʦ 

ʥʝʚʦʟʤʦʞʥʦ, ʥʦ ʚ ʜʝʣʘʭ ʂʣʫʙʘ ʩ 

ʨʘʟʫʤʥʳʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʦʥ 

ʚʩʝʛʜʘ ʩʦʛʣʘʰʘʣʩʷ. ɺ ʨʘʟʛʦʚʦʨʘʭ ʩʦ ʚʩʝʤʠ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʦʥ ʛʦʚʦʨʠʣ 

ʪʦ, ʯʪʦ ʜʫʤʘʣ, ʠ ʥʘʞʠʣ ʥʝʜʨʫʛʦʚ. ʅʘ  ʝʛʦ ʩʣʦʚʦ ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʦʞʠʪʴʩʷ ï ʥʝ ʩʪʨʫʩʠʪ, ʥʝ 

ʦʪʢʘʞʝʪʩʷ. ɽʱʝ ʤʥʝ ʦʯʝʥʴ ʥʨʘʚʠʣʦʩʴ ʫ ʥʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʤʝʨʢʘʥʪʠʣʠʟʤʘ. ʈʘʜʠ ʜʝʣʘ ʦʥ ʚʩʝʛʜʘ 

ʙʳʣ ʛʦʪʦʚ ʪʨʫʜʠʪʴʩʷ ʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʥʝʫʝʤʥʦʡ ʵʥʝʨʛʠʠ ʜʝʣʘʣ ʦʯʝʥʴ ʤʥʦʛʦ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʷ ʧʦʧʨʦʙʫʶ ʠʟʣʦʞʠʪʴ ʚʳʩʢʘʟʘʥʥʳʝ ʤʳʩʣʠ ʚ  ʩʪʠʭʦʪʚʦʨʥʦʡ ʬʦʨʤʝé 

ʊʳ ʚ ʨʝʰʝʥʠʷʭ ʩʚʦʠʭ ʚʦʧʨʦʩʦʚ 

ʇʨʝʟʠʨʘʣ ʩʣʦʚʝʩʥʫʶ ʪʨʫʭʫ, 

ʇʨʝʟʠʨʘʣ ʠʥʪʨʠʛʠ ʠ ʜʦʥʦʩʳ, 

ɹʳʣ ʪʘʢʠʤ, ʢʘʢ ʧʦʜʦʙʘʝʪ ʤʦʨʷʢʫ. 

ɾʘʣʴ, ʥʝ ʚʝʯʝʥ ʜʘʞʝ ɺʝʯʥʳʡ ʈʠʤ ï 

ɺʩʝ ʩʤʝʪʝʪ ʧʨʠʨʦʜʥʦʝ ʮʫʥʘʤʠ. 

ʏʪʦ ʫʰʝʣ ʪʳ ï ʩ ʛʨʫʩʪʴʶ ʛʦʚʦʨʠʤ. 

ʉ ʨʘʜʦʩʪʴʶ ï ʯʪʦ ʤʥʦʛʦ ʣʝʪ ʙʳʣ ʩ ʥʘʤʠ. 

                                                   ɺʝʥʠʘʤʠʥ ɸʨʮʠʩ 
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ʇʦʤʠʥʘʣʴʥʦʝ ʩʣʦʚʦ ʩʳʥʘ 

 

ʇʨʠʚʝʪ, ʇʘʧʘ! 

ʗ ʤʥʦʛʦ ʨʘʟ ʧʝʨʝʙʠʨʘʣ ʤʳʩʣʠ, ʭʦʪʝʣ ʥʘʧʦʤʥʠʪʴ ʚʩʝʤ, ʜʫʤʘʣ ʨʘʩʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʢʘʢʠʤ ʪʳ 

ʙʳʣ. 

ɼʫʤʘʣ ʥʘʯʘʪʴ ʩ ʪʚʦʝʛʦ ʙʦʡʮʦʚʩʢʦʛʦ ʧʨʦʰʣʦʛʦ, ʚʦʣʝʚʳʭ ʢʘʯʝʩʪʚ ʠ ʫʣʠʯʥʳʭ ʜʨʘʢ. ʆ 

ɹʦʢʩʝʨʝ, ʢʦʪʦʨʳʡ ʩʤʝʷʣʩʷ ʚ ʣʠʮʦ ʂɻɹ ʠ ʐɸɹɸʂʫ ʠ ʜʚʘʞʜʳ ʧʝʨʝʙʦʨʦʣ ʩʤʝʨʪʝʣʴʥʳʝ 

ʙʦʣʝʟʥʠ. 

ʀʣʠ ʨʘʩʩʢʘʟʘʪʴ ʦ ʪʝʙʝ ʢʘʢ ʦ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʝ ʠ ʣʶʙʠʪʝʣʝ ʧʨʠʢʣʶʯʝʥʠʡ. ʆ ʤʘʪʨʦʩʝ, 

ʢʦʪʦʨʳʡ ʧʣʳʣ ʥʘ ʧʘʨʫʩʥʠʢʝ ʚʦʢʨʫʛ ɽʚʨʦʧʳ. ʆʙ ʦʬʠʮʝʨʝ, ʢʦʪʦʨʳʡ ʧʝʨʝʞʠʣ ʢʦʨʘʙʣʝʢʨʫʰʝʥʠʝ 

ʠ ʨʘʥʝʥʠʷ, ʧʦʩʝʪʠʣ ʀʥʜʠʶ, ɹʨʘʟʠʣʠʶ ʠ ɸʬʨʠʢʫ, ʦʪʢʨʳʣ ʢʦʤʧʘʥʠʶ ʥʘ ʂʠʧʨʝ ʠ ʧʨʠʧʣʳʣ ʥʘ 

ʩʚʦʝʤ ʩʫʜʥʝ ʚ ʀʟʨʘʠʣʴ. 

ʆ ʧʘʪʨʠʦʪʝ, ʣʶʙʠʚʰʝʤ ʪʫ ʩʪʨʘʥʫ, ʢʦʪʦʨʦʡ ʫʞʝ ʥʝʪ, ʠ ʣʶʙʷʱʝʤ ʵʪʫ ʩʪʨʘʥʫ, ʢʦʪʦʨʘʷ, 

ʩʣʘʚʘ ɹʦʛʫ, ʝʩʪʴ ʠ ʙʫʜʝʪ. ʆ ʣʠʜʝʨʝ, ʢʦʪʦʨʳʡ ʚʳʨʘʩʪʠʣ ʧʦʢʦʣʝʥʠʷ ʤʦʨʷʢʦʚ, ʤʫʞʯʠʥ, ʣʶʜʝʡ. ʆ 

ʪʦʤ, ʫ ʢʦʛʦ ʣʶʙʘʷ ʠʜʝʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʣʶʙʚʠ ʢ ʣʶʜʷʤ, ʢ ʯʝʣʦʚʝʯʝʩʪʚʫ. ʆ ʯʝʣʦʚʝʢʝ 

ʜʦʙʨʦʤ, ʥʦ ʥʝ ʤʷʛʢʦʤ, ʯʝʣʦʚʝʢʝ ʩʪʨʦʛʦʤ ʠ ʯʝʩʪʥʦʤ. ɺʩʝ ʨʘʩʩʢʘʞʫ ʩʝʡʯʘʩ ʠ ʝʱʝ ʪʳʩʷʯʫ ʨʘʟ. 

ɼʣʷ ʤʝʥʷ ʪʳ ʣʶʙʷʱʠʡ ʉʳʥ ʠ ɹʨʘʪ, ʚʝʨʥʳʡ ʠ ʙʝʨʝʛʫʱʠʡ ʄʫʞ, ɼʝʜʫʰʢʘ ʠ ʇʘʧʘ. ʕʪʦ 

ʤʦʡ ʇʘʧʘ! 

ʉʧʘʩʠʙʦ ʟʘ ʚʩʝ, ʯʪʦ ʪʳ ʩʜʝʣʘʣ ʜʣʷ ʤʝʥʷ, ʟʘ ʪʦ, ʯʪʦ ʩʜʝʣʘʣ ʤʝʥʷ ʪʝʤ ʯʝʣʦʚʝʢʦʤ, ʢʘʢʠʤ ʷ 

ʩʪʘʣ, ʠ ʪʝʤ, ʢʝʤ ʷ ʙʫʜʫ. ʉʧʘʩʠʙʦ ʟʘ ʪʦʪ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʧʨʦʞʠʣ. 

ʗ ʞʝʣʘʶ ʥʘʰʝʡ ʩʝʤʴʝ, ʯʪʦʙʳ ʤʳ ʥʠʢʦʛʜʘ ʥʝ ʟʘʙʳʣʠ ʧʫʪʴ ʦʪ ʟʝʣʝʥʦʛʦ ʤʳʩʘ ɹʘʪʫʤʠ ʜʦ 

ʟʝʣʝʥʦʡ ʛʦʨʳ ʂʘʨʤʝʣʴ. ɾʝʣʘʶ, ʯʪʦʙʳ ʫ ʚʘʩ ʚʩʝʭ ʙʳʣʠ ʚ ʞʠʟʥʠ ʪʘʢʠʝ ʣʶʜʠ, ʢʘʢ ʕʤʠʣʴ 

ʀʟʨʘʠʣʝʚʠʯ ʂʦʛʘʥ: ɹʦʝʮ, ʇʫʪʝʰʝʩʪʚʝʥʥʠʢ, ʃʠʜʝʨ, ʄʫʞ, ʆʪʝʮ. 

 

ɼʦ ʩʚʠʜʘʥʠʷ, ʇʘʧʘ. 

 

 ɼʘʚʠʜ ʂʦʛʘʥ 

20 ʜʝʢʘʙʨʷ 2019 ʛ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʘʚʪʦʨ, ʠʩʧʦʣʴʟʫʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʘʥʘʣʠʟʠʨʫʝʪ 
ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʘʫʢʝ ʥʝʩʠʩʪʝʤʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʠ ʚʳʩʢʘʟʳʚʘʝʪ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʷʜ ʛʠʧʦʪʝʟ, ʢʘʩʘʶʱʠʭʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʦʩʥʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʠ ʢʦʛʥʠʪʠʚʥʦʡ ʥʘʫʢʠ. 

Abstract: In this article, the author, using a systematic approach, analyzes the problems that are a 

consequence of the application in science of a non-systemic concept of singularity and expresses in this 

connection a number of hypotheses concerning the fundamentals of modern physics and cognitive 
science. 

 

ʆʢʨʫʞʘʶʱʠʡ ʤʠʨ ʧʨʝʜʩʪʘʝʪ ʧʝʨʝʜ ʥʘʤʠ ʚ ʚʠʜʝ ʥʘʛʨʦʤʦʞʜʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʝʱʝʡ ʠ ʷʚʣʝʥʠʡ. ʕʪʦ ʧʦʨʦʞʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʝʛʦ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ, 

ʨʘʟʨʦʟʥʝʥʥʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦʟʤʦʞʥʦʩʪʠ ʠʣʠ ʜʘʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝʩʠʩʪʝʤʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʯʘʩʪʠ ʚ ʦʪʨʳʚʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʝʡ. ʆʜʥʘʢʦ ʝʱʝ ʜʨʝʚʥʠʝ 

ʤʳʩʣʠʪʝʣʠ ʜʦʛʘʜʳʚʘʣʠʩʴ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʠʤʦʛʦ ʤʠʨʘ ʢʘʞʫʱʝʝʩʷ, ʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ 

ʤʠʨ ʝʜʠʥ ʠ ʩʣʦʞʝʥ ʠʟ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʠʨʧʠʯʠʢʦʚ [1, 2, 3]. ɺ 

ʬʠʣʦʩʦʬʠʠ ʠ ʨʝʣʠʛʠʠ ʵʪʘ ʛʠʧʦʪʝʟʘ ʥʘʰʣʘ ʦʪʨʘʞʝʥʠʝ ʚ ʢʦʥʮʝʧʮʠʠ ʤʦʥʦʪʝʠʟʤʘ, ʘ ʚ ʬʠʟʠʢʝ 

(ʥʘʪʫʨʬʠʣʦʩʦʬʠʠ) ï ʚ ʘʪʦʤʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ɼʝʤʦʢʨʠʪʘ. ʂʦʥʝʯʥʦ, ʘʪʦʤʳ ɼʝʤʦʢʨʠʪʘ ʩʘʤʠ 

ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʦʥʬʠʛʫʨʘʮʠʡ ʠ ʩʚʦʡʩʪʚ, ʥʦ, ʚʩʝ ʞʝ, ʙʳʣ ʩʜʝʣʘʥ 

ʦʛʨʦʤʥʳʡ ʰʘʛ ʚʧʝʨʝʜ, ʢʦʪʦʨʳʡ ʚ ʥʘʰʝ ʚʨʝʤʷ ʧʨʠʚʝʣ ʢ ʧʦʜʪʚʝʨʞʜʝʥʠʶ ʥʝ ʜʝʢʣʘʨʠʨʫʝʤʦʛʦ, ʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ ɺʩʝʣʝʥʥʦʡ.  

ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʥʝ ʩʨʘʟʫ. ʅʴʶʪʦʥ ʩʦʟʜʘʣ ʝʜʠʥʫʶ ʤʝʭʘʥʠʩʪʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʷʚʣʝʥʠʡ ʇʨʠʨʦʜʳ ʫʢʣʘʜʳʚʘʣʦʩʴ ʚ ʜʦʩʪʘʪʦʯʥʦ 

ʦʛʨʘʥʠʯʝʥʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʦʧʠʩʳʚʘʝʤʳʭ ʟʘʢʦʥʘʤʠ ʤʝʭʘʥʠʢʠ. ʇʨʠʤʝʨʥʦ ʯʝʨʝʟ 

200 ʣʝʪ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʪʝʦʨʠʠ ʄʘʢʩʚʝʣʣʘ ʠ ʟʘʚʝʨʰʝʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʤʝʭʘʥʠʩʪʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ ʙʳʣʘ ʟʘʤʝʥʝʥʘ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ 

ʢʘʨʪʠʥʫ. ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥ ʧʳʪʘʣʩʷ ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ 

ʪʝʦʨʠʶ ʧʦʣʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʝʜʠʥʩʪʚʝʥʥʦʡ ʩʫʙʩʪʘʥʮʠʝʡ ʤʠʨʘ ʷʚʣʷʝʪʩʷ ʧʦʣʝ, ʘ ʯʘʩʪʠʮʳ 

ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʩʦʙʳʤʠ ʪʦʯʢʘʤʠ ʧʦʣʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʣ 

ʕʡʥʰʪʝʡʥ, ʚʩʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʣʷ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʝʜʠʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʇʦʧʳʪʢʘ ʕʡʥʰʪʝʡʥʘ ʦʢʘʟʘʣʘʩʴ ʥʝʫʜʘʯʥʦʡ, ʥʦ ʠʤʝʥʥʦ ʦʥʘ 

ʠʥʠʮʠʠʨʦʚʘʣʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʫʩʠʣʠʷ ʧʦ ʦʙʲʝʜʠʥʝʥʠʶ ʚ ʨʘʤʢʘʭ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʙʳʣʦ ʩʦʢʨʘʱʝʥʦ ʜʦ ʯʝʪʳʨʝʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʩʝ ʚʝʱʝʩʪʚʦ ɺʩʝʣʝʥʥʦʡ ʪʘʢʞʝ ʩʣʦʞʝʥʦ ʠʟ ʯʝʪʳʨʝʭ 

ʯʘʩʪʠʮ (ʢʠʨʧʠʯʠʢʦʚ) ï ʜʚʫʭ ʢʚʘʨʢʦʚ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʜʚʫʭ ʣʝʧʪʦʥʦʚ 

(ʵʣʝʢʪʨʦʥʘ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʥʝʡʪʨʠʥʦ). 

ɺʳʷʩʥʠʣʦʩʴ ʪʘʢʞʝ, ʯʪʦ ʣʶʙʦʡ ʦʙʲʝʢʪ ï ʵʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʧʨʠʯʝʤ ʢʘʞʜʳʡ 

ʫʨʦʚʝʥʴ ʩʦʩʪʦʠʪ ʠʟ ʪʦʞʜʝʩʪʚʝʥʥʳʭ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʠ 

ʵʣʝʤʝʥʪʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʠ ʅ. ɹʦʨʘ ʠ ʧʨʠʥʮʠʧʦʤ ʢʚʘʥʪʦʚʦʡ 

ʩʫʧʝʨʧʦʟʠʮʠʠ, ʥʘʭʦʜʷʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʜʚʫʭ ʠ ʙʦʣʝʝ ʧʘʨʥʳʭ, ʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ, 

ʜʦʧʦʣʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩʦʩʪʦʷʥʠʷʭ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʠʟʦʣʠʨʦʚʘʥʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʦʡ, ʪʦ ʝʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ ʩʦʚʤʝʱʘʶʪʩʷ ʠ ʧʝʨʝʚʦʜʷʪ ʝʝ ʚ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʥʝʜʦʩʪʫʧʥʫʶ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ ʩʦ 

ʩʨʝʜʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʥʘʙʣʶʜʘʪʝʣʝʤ (ʪ. ʝ., ʢʘʢ ʛʦʚʦʨʷʪ ʚ ʬʠʟʠʢʝ, ʝʝ ʜʝʢʦʛʝʨʝʥʮʠʷ) ʧʨʠʚʦʜʠʪ, 

ʥʘʦʙʦʨʦʪ, ʢ ʨʘʟʦʙʱʝʥʠʶ ʝʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʅʘʙʣʶʜʘʪʝʣʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʯʘʩʪʦ 
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ʪʝʨʷʝʪ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʠʜʠʪ ʩʠʩʪʝʤʫ ʣʠʰʴ ʚ ʦʜʥʦʤ ʠʟ ʜʚʫʭ ʩʦʩʪʦʷʥʠʡ, ʥʝ ʟʥʘʷ ʥʠʯʝʛʦ ʦ 

ʜʨʫʛʦʤ. ʊʘʢ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʘʙʣʶʜʘʪʝʣʷ ʝʜʠʥʳʡ ʤʠʨ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʬʨʘʛʤʝʥʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʦ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ 

ʥʝʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ ʇʨʠʨʦʜʳ, ʢʦʪʦʨʳʡ ʧʦʜʯʘʩ ʩʦʟʜʘʝʪ ʚ 

ʥʘʰʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʰʠʙʦʯʥʫʶ, ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ, ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʯʘʩʪʝʡ ʚ ʦʪʨʳʚʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ [4]. 

ʉʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʙʣʶʜʘʝʤʦʡ ʥʘʤʠ ɺʩʝʣʝʥʥʦʡ ʜʦʩʪʘʪʦʯʥʦ ʦʯʝʚʠʜʝʥ, ʥʦ ʤʥʦʛʠʝ 

ʯʘʩʪʦ ʫʧʫʩʢʘʶʪ ʠʟ ʚʠʜʫ, ʯʪʦ ʣʶʙʘʷ ʩʠʩʪʝʤʘ ʨʦʞʜʘʝʪʩʷ ʠʟ ʦʜʠʥʦʯʥʦʛʦ, ʧʝʨʚʠʯʥʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʠ ʟʘʢʘʥʯʠʚʘʝʪ ʩʚʦʶ ʞʠʟʥʴ, ʪ. ʝ. ʧʨʝʢʨʘʱʘʝʪ ʩʚʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʩʥʦʚʘ ʚʳʨʦʞʜʘʷʩʴ ʚ ʩʠʥʛʫʣʷʨʥʦʩʪʴ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʠʥʛʫʣʷʨʥʦʩʪʴʶ ʚʩʝʭ 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʷʚʣʷʶʪʩʷ ʘʪʦʤʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʟʘʨʷʜʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʝʜʠʥʩʪʚʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ. ɾʠʚʘʷ ʢʣʝʪʢʘ ï ʵʪʦ ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʠʟ ʢʦʪʦʨʦʡ 

ʨʦʜʠʣʘʩʴ ɾʠʟʥʴ. ɽʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʝʜʠʥʩʪʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ɼʅʂ ʠ ʈʅʂ. ɺʠʨʫʩ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ɼʅʂ, ʦʞʠʚʘʝʪ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ ʚʥʝʜʨʷʝʪʩʷ ʚ ʞʠʚʫʶ ʢʣʝʪʢʫ ʠ ʠʩʧʦʣʴʟʫʝʪ ʝʝ ʈʅʂ. ʀʣʠ, ʥʘʧʨʠʤʝʨ, ʠʟ ʟʠʛʦʪʳ ï 

ʢʣʝʪʢʠ (ʩʠʥʛʫʣʷʨʥʦʩʪʠ), ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʟʘʯʘʪʠʠ ʠʟ ʜʚʫʭ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʝʜʠʥʩʪʚʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʤʫʞʩʢʦʡ ʠ ʞʝʥʩʢʦʡ, ʨʦʞʜʘʝʪʩʷ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ. ʀʜʝʷ ï 

ʵʪʦ ʪʦʞʝ ʩʠʥʛʫʣʷʨʥʦʩʪʴ [1]. ʀʟ ʠʜʝʡ, ʚ ʢʦʪʦʨʳʭ ʚ ʝʜʠʥʩʪʚʝ ʥʘʭʦʜʷʪʩʷ ʧʦʨʷʜʦʢ ʠ ʙʝʩʧʦʨʷʜʦʢ, 

ʨʦʞʜʘʝʪʩʷ ʨʘʟʫʤ. ʅʘʦʙʦʨʦʪ, ʩʤʝʨʪʴ (ʨʘʟʨʫʰʝʥʠʝ) ʧʨʝʚʨʘʱʘʝʪ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʚ ʧʨʘʭ, ʣʶʙʫʶ 

ʚʝʱʴ ʚ ʧʳʣʴ, ʟʚʝʟʜʫ ï ʚ ʦʜʠʥʦʯʥʫʶ ʯʝʨʥʫʶ ʜʳʨʫ ʠ ʪ. ʜ. 

ʇʦʥʷʪʠʝ ʩʠʥʛʫʣʷʨʥʦʩʪʠ (ʝʜʠʥʩʪʚʝʥʥʦʡ, ʦʩʦʙʝʥʥʦʡ) ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʤʥʦʛʠʭ ʷʚʣʝʥʠʡ 

ʇʨʠʨʦʜʳ. ʆʥʦ ʚʦʟʥʠʢʣʦ ʩʥʘʯʘʣʘ ʚ ʜʨʝʚʥʝʡ ʬʠʣʦʩʦʬʠʠ ʢʘʢ ʧʦʥʷʪʠʝ ʦʜʠʥʦʯʥʦʩʪʠ, 

ʥʝʧʦʚʪʦʨʠʤʦʩʪʠ. ɺ ʤʘʪʝʤʘʪʠʢʝ ʚ ʪʝʦʨʠʠ ʬʫʥʢʮʠʡ ʧʦʜ ʩʠʥʛʫʣʷʨʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʦʩʦʙʫʶ 

ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʪʝʨʧʝʚʘʝʪ ʨʘʟʨʳʚ (ʨʘʟʨʫʰʘʝʪʩʷ), ʩʪʨʝʤʷʩʴ ʢ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʠʣʠ ʪʝʨʷʝʪ ʩʚʦʶ ʨʝʛʫʣʷʨʥʦʩʪʴ. ɺ ʪʦʧʦʣʦʛʠʠ ʵʪʦ ʦʜʠʥʦʯʥʘʷ ʦʩʦʙʘʷ ʪʦʯʢʘ, 

ʚʳʭʦʜʷʱʘʷ ʟʘ ʧʨʝʜʝʣʳ ʤʥʦʛʦʦʙʨʘʟʠʷ (ʥʘʧʨʠʤʝʨ, ʚʝʨʰʠʥʘ ʢʦʥʫʩʘ, ʫʛʣʘ). ɺ ʪʝʭʥʦʣʦʛʠʠ 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʝʜʠʥʩʪʚʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʩʢʘʯʢʠ ʨʘʟʚʠʪʠʷ ʠ ʟʘʩʪʦʠ ʨʦʞʜʘʶʪ 

ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. ʇʦʜ ʩʠʥʛʫʣʷʨʥʦʩʪʴʶ ʟʜʝʩʴ ʧʦʥʠʤʘʶʪ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʯʝʨʝʜʥʦʛʦ 

ʩʢʘʯʢʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʛʦ ʚʦʟʥʠʢʘʝʪ ʩʧʣʦʰʥʘʷ 

ʨʦʙʦʪʠʟʘʮʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʨʘʟʫʤ ʧʨʝʚʳʰʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ, ʘ ʯʝʣʦʚʝʢ ʜʝʛʨʘʜʠʨʫʝʪ[5]. 

ʇʦʥʷʪʠʝ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʣʝʞʠʪ ʪʘʢʞʝ ʚ ʦʩʥʦʚʝ ʢʦʩʤʦʣʦʛʠʠ. 

ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʦ ɺʩʝʣʝʥʥʦʡ ʪʦʯʝʯʥʦʛʦ ʷʜʨʘ, ʣʝʞʘʱʝʛʦ 

ʚ ʮʝʥʪʨʝ ʯʝʨʥʳʭ ʜʳʨ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʦʣʣʘʧʩʘ ʟʚʝʟʜ ʙʦʣʴʰʦʡ 

ʤʘʩʩʳ, ʚʧʝʨʚʳʝ ʚʳʩʢʘʟʘʣ ʃʘʧʣʘʩ. ʕʪʦ ʪʦʯʝʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʙʳʣʦ ʥʘʟʚʘʥʦ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʴʶ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʨʥʳʭ ʜʳʨ 

ʙʳʣʦ ʜʘʥʦ ɸ. ʕʡʥʰʪʝʡʥʦʤ ʚ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ ï ʉ. ʍʦʢʠʥʛʦʤ. ʀʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ï ʵʪʦ ʦʜʠʥʦʯʥʳʡ ʥʝ ʥʘʙʣʶʜʘʝʤʳʡ ʠʟʚʥʝ ʵʣʝʤʝʥʪ, 

ʦʢʨʫʞʝʥʥʳʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʦʡ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʛʦʨʠʟʦʥʪʦʤ ʩʦʙʳʪʠʡ. ʆʥʘ, ʜʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʥʝ ʷʚʣʷʝʪʩʷ ʛʦʣʦʡ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʦʡ, ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ, ʪʦʯʝʯʥʦʤ, ʩʦʩʪʦʷʥʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʛʨʦʤʥʦʡ ʤʘʩʩʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʙʝʩʢʦʥʝʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ.  

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʥʝ ʣʠʰʝʥʦ, ʦʜʥʘʢʦ, ʠ ʥʝʢʦʪʦʨʦʡ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦʩʪʠ. ʆʥʘ ʚʳʟʚʘʥʘ ʨʘʩʭʦʜʠʤʦʩʪʴʶ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ, ʢʦʪʦʨʘʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʷʜ ʚʝʣʠʯʠʥ, ʦʧʠʩʳʚʘʶʱʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʥʘʧʨʠʤʝʨ, 

ʩʢʘʣʷʨʥʘʷ ʢʨʠʚʠʟʥʘ, ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʠ ʧʨ., ʚ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʩʪʨʝʤʷʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 

ʕʪʘ ʧʨʦʙʣʝʤʘ, ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʚʦʟʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʥʝʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʕʡʥʰʪʝʡʥ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʝ ʫʯʝʣ 

ʢʚʘʥʪʦʚʳʭ ʵʬʬʝʢʪʦʚ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʤʠʢʨʦʤʠʨʘ, 

ʥʦ ʦʩʪʘʶʱʠʭʩʷ ʥʝʟʘʤʝʪʥʳʤʠ ʚ ʤʘʢʨʦ- ʠ ʤʝʛʘ-ʤʠʨʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ 

ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʠʤ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʘʢ ʥʝʧʨʝʨʳʚʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ. ʅʘʦʙʦʨʦʪ, 
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ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʩ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʬʦʥ ʠʣʠ ʚʤʝʩʪʠʤʦʩʪʴ ʠʟʤʝʥʷʶʱʝʡʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʋʩʪʨʘʥʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʫʜʘʩʪʩʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʪʦʣʴʢʦ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ, 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʦʙʱʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʧʦʣʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

ʢʚʘʥʪʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ [2, 3].  

ʏʝʨʥʳʝ ʜʳʨʳ, ʩʦʛʣʘʩʥʦ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʘʙʠʣʴʥʳʤʠ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣ ʍʦʢʠʥʛ, ʦʥʠ ʤʝʜʣʝʥʥʦ ʠʩʧʘʨʷʶʪʩʷ ʠ, ʜʦʩʪʠʛʥʫʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʘʩʩʳ, 

ʚʟʨʳʚʘʶʪʩʷ. ɻʠʧʦʪʝʟʫ ʦ ʚʟʨʳʚʘʭ ʯʝʨʥʳʭ ʜʳʨ ʠ ʠʭ ʧʨʝʚʨʘʱʝʥʠʠ ʚ ʙʝʣʳʝ ʜʳʨʳ ʨʘʟʚʠʣ ʪʘʢʞʝ 

ʂ. ʈʦʚʝʣʣʠ, ʘʚʪʦʨ ʦʜʥʦʡ ʠʟ ʛʠʧʦʪʝʟ ʢʚʘʥʪʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʤʦʜʝʣʠ ʧʝʪʣʝʚʦʡ 

ɺʩʝʣʝʥʥʦʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʟʨʳʚʦʚ ʯʝʨʥʳʭ ʜʳʨ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʙʝʣʳʭ ʜʳʨ ʥʠʢʪʦ ʥʠʢʦʛʜʘ ʥʝ 

ʥʘʙʣʶʜʘʣ. ʕʪʦ, ʚʧʨʦʯʝʤ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ, ʭʦʪʷ ʯʝʨʥʳʝ ʜʳʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ 

ʥʝʩʪʘʙʠʣʴʥʳʤʠ, ʞʠʚʫʱʠʤʠ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ, ʥʦ ʚʨʝʤʷ ʚ ʥʠʭ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʪʝʯʝʪ ʥʘʩʪʦʣʴʢʦ ʤʝʜʣʝʥʥʦ, ʯʪʦ ʦʥʦ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ.  

ɸʥʘʣʠʟʠʨʫʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʚʨʝʤʷ ʤʝʥʷʝʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚ ʩʪʦʨʦʥʫ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʪ. ʝ. ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ɺʩʝʣʝʥʥʦʡ, ʍʦʢʠʥʛ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʴʶ ʚ 

ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ, ʝʱʝ ʜʦ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ, ʩʫʱʝʩʪʚʦʚʘʣʘ ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ ʠʟʦʣʠʨʦʚʘʥʥʘʷ 

ʛʦʣʘʷ (ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ) ʩʠʥʛʫʣʷʨʥʦʩʪʴ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ï ʵʪʦ ʦʜʠʥʦʯʥʳʡ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʪʦʯʝʯʥʳʡ 

ʦʙʲʝʢʪ, ʠʟ ʢʦʪʦʨʦʛʦ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʨʦʜʠʣʘʩʴ ɺʩʝʣʝʥʥʘʷ 13,8 ʤʣʨʜ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ.  

ʉ ʫʯʝʪʦʤ ʨʘʩʰʠʨʝʥʠʷ ʥʳʥʝʰʥʠʡ ʨʘʟʤʝʨ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ ʩʦʩʪʘʚʣʷʝʪ 46 ʤʣʨʜ. 

ʩʚʝʪʦʚʳʭ ʣʝʪ. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ɺʩʝʣʝʥʥʦʡ ʩʢʨʳʪʘ ʟʘ ʛʦʨʠʟʦʥʪʦʤ ʠ ʥʝ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ. 

ʄʦʞʥʦ ʣʠʰʴ ʥʘʜʝʷʪʴʩʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʯʝʣʦʚʝʢ ʩʦʟʜʘʩʪ ʟʚʝʟʜʦʣʝʪ, ʢʦʪʦʨʳʡ, ʜʚʠʛʘʷʩʴ ʩ 

ʦʢʦʣʦʩʚʝʪʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʦʜʚʠʥʝʪ ʛʦʨʠʟʦʥʪ ɺʩʝʣʝʥʥʦʡ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʍʦʢʠʥʛ ʩʯʠʪʘʣ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʫʢʘʟʘʥʥʳʤ ʦʙʨʘʟʦʤ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ 

ʩʠʥʛʫʣʷʨʥʦʩʪʴ çʥʝ ʧʦʜʯʠʥʷʝʪʩʷ ʥʠ ʦʜʥʦʤʫ ʠʟ ʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠè. ʆʥ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʫʢʘʟʳʚʘʣ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʟʘʢʦʥʘʤ ʬʠʟʠʢʠ ʤʘʪʝʨʠʷ ʥʝ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʦ 

ʧʣʦʪʥʦʡ (ʠʤʝʪʴ ʥʫʣʝʚʫʶ ʵʥʪʨʦʧʠʶ) ʠ ʙʝʩʢʦʥʝʯʥʦ ʛʦʨʷʯʝʡ (ʠʤʝʪʴ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʫʶ 

ʵʥʪʨʦʧʠʶ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠʟʫʯʝʥʠʝ ʬʦʥʦʚʦʛʦ (ʨʝʣʠʢʪʦʚʦʛʦ) 

ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʦ ʩ ɹʦʣʴʰʠʤ ɺʟʨʳʚʦʤ, ʧʦʢʘʟʘʣʦ, 

ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ, ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʩ ʟʘʢʦʥʦʤ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʕ. ʍʘʙʙʣʘ, ɺʩʝʣʝʥʥʘʷ ʫʞʝ 

ʚ ʧʝʨʚʳʝ ʤʛʥʦʚʝʥʠʷ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʦʩʪʠʛʣʘ ʦʛʨʦʤʥʳʭ ʨʘʟʤʝʨʦʚ, ʙʣʠʟʢʠʭ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ. ʕʪʦ ʤʦʞʥʦ ʙʳʣʦ ʦʙʲʷʩʥʠʪʴ ʣʠʰʴ ʧʨʝʜʧʦʣʦʞʠʚ, ʯʪʦ ʥʘʯʘʣʴʥʘʷ ɺʩʝʣʝʥʥʘʷ, 

ʚʦʟʥʠʢʰʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʠʟ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʚ ʥʘʨʫʰʝʥʠʝ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʨʘʩʰʠʨʠʣʘʩʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʪʠʚ ʚʩʝʭ ʦʞʠʜʘʥʠʡ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʞʝ ʠʟʥʘʯʘʣʴʥʦ ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʳʣʦ ʠʜʝʘʣʴʥʦ ʧʣʦʩʢʠʤ, ʯʪʦ 

ʧʦʪʨʝʙʦʚʘʣʦ ʚʳʥʫʞʜʝʥʥʦʛʦ ʧʨʠʟʥʘʥʠʷ ʝʛʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʥʝ ʫʢʣʘʜʳʚʘʶʱʝʡʩʷ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʙʝʟʛʨʘʥʠʯʥʦʤ (ʥʦ ʢʦʥʝʯʥʦʤ) ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʣʝʜʫʶʱʝʤ ʠʟ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʪʝʦʨʝʤʳ ʇʫʘʥʢʘʨʝ-ʇʝʨʝʣʴʤʘʥʘ.  

ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʘʭ  ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ɸ. ɻʫʪ ʠ  

ɸ. ʃʠʥʜʝ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʪʝʦʨʠʠ ʍʦʢʠʥʛʘ ʦ ʨʦʞʜʝʥʠʠ ɺʩʝʣʝʥʥʦʡ ʠʟ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ ʩʦʟʜʘʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʠʥʬʣʷʮʠʦʥʥʫʶ ʪʝʦʨʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ɺʩʝʣʝʥʥʦʡ. ʕʪʘ ʪʝʦʨʠʷ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʦʪʤʝʥʠʣʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʥʝʯʥʦʩʪʠ ɺʩʝʣʝʥʥʦʡ ʥʝ 

ʪʦʣʴʢʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʚʦ ʚʨʝʤʝʥʠ.  

ʉʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʜʦ ɹʦʣʴʰʦʛʦ 

ɺʟʨʳʚʘ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʝʢʦʝ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ. ʕʪʦ ʧʦʣʝ ʧʨʠ 

ʨʘʩʰʠʨʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʩʚʦʙʦʜʥʦʛʦ ʦʪ ʤʘʪʝʨʠʠ, ʥʘʢʦʧʠʣʦ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ, 

ʚʳʩʚʦʙʦʞʜʘʷʩʴ, ʧʦʨʦʜʠʣʘ ʯʘʩʪʠʮʳ ʠ ʢʚʘʥʪʳ ʩʚʝʪʘ (ʬʦʪʦʨʦʞʜʝʥʠʝ ʯʘʩʪʠʮ). ʆʪʨʠʮʘʪʝʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʤʦʛʣʦ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʚʝʣʠʯʠʥʫ. ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʦʩʦʙʳʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʦʥʦ ʨʘʚʥʦ 

ʧʣʦʪʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ 
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ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 

ʢʦʤʧʝʥʩʠʨʫʝʪ ʨʘʩʪʫʱʝʝ çʨʘʟʨʝʞʝʥʠʝè ʯʘʩʪʠʮ ʠ ʩʚʝʪʦʚʳʭ ʢʚʘʥʪʦʚ, ʘ ɺʩʝʣʝʥʥʘʷ  ʨʘʩʰʠʨʷʝʪʩʷ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʨʦʜʠʣʘʩʴ ʠʟ ʪʦʯʝʯʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʩʠʣʴʥʦ 

ʠʩʢʨʠʚʣʝʥʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ʇʫʩʪʴ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʧʝʨʚʠʯʥʦʛʦ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ ʝʱʝ ʜʦ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʨʘʟʜʫʣʘʩʴ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ ʨʘʩʰʠʨʠʣʦʩʴ ʜʦ ʦʛʨʦʤʥʳʭ ʨʘʟʤʝʨʦʚ ʠ 

ʩʪʘʣʦ ʠʜʝʘʣʴʥʦ ʧʣʦʩʢʠʤ. ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʠʥʬʣʷʮʠʠ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ ʥʘʯʘʣʦ ʙʳʩʪʨʦ 

ʦʩʮʠʣʣʠʨʦʚʘʪʴ ʚʙʣʠʟʠ ʤʠʥʠʤʫʤʘ ʩʚʦʝʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʠʟʦʙʠʣʠʠ 

ʨʦʞʜʘʣʠʩʴ ʯʘʩʪʠʮʳ ʠ ʬʦʪʦʥʳ, ʢʦʪʦʨʳʝ ʠʥʪʝʥʩʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ 

ʜʦʩʪʠʛʣʠ ʨʘʚʥʦʚʝʩʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʦʢʦʥʯʘʥʠʠ 

ʠʥʬʣʷʮʠʠ ʚʦʟʥʠʢʣʘ ʧʣʦʩʢʘʷ ʛʦʨʷʯʘʷ ɺʩʝʣʝʥʥʘʷ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʩʪʘʣʘ ʨʘʩʰʠʨʷʪʴʩʷ ʫʞʝ ʧʦ 

ʩʮʝʥʘʨʠʶ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʉʘʤ ɹʦʣʴʰʦʡ ʚʟʨʳʚ ʪʝʦʨʠʷ ʠʥʬʣʷʮʠʠ ʦʙʲʷʩʥʷʝʪ ʢʚʘʥʪʦʚʳʤʠ 

ʬʣʫʢʪʫʘʮʠʷʤʠ ʧʣʦʪʥʦʩʪʠ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ, ʬʦʪʦʨʦʞʜʝʥʠʝʤ ʯʘʩʪʠʮ ʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ 

ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʜʫʚʘʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʧʦʣʝ ʩʣʫʯʘʡʥʦ ʜʦʩʪʠʛʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʳ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ɺʩʝʣʝʥʥʳʭ, ʠʩʪʠʥʥʳʡ ʨʘʟʤʝʨ 

ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚʠʜʠʤʦʛʦ ʨʘʟʤʝʨʘ.  

ʍʦʢʠʥʛ ʠ ʩʦʟʜʘʪʝʣʠ ʠʥʬʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠʛʥʦʨʠʨʦʚʘʣʠ, ʦʜʥʘʢʦ, ʧʨʠʥʮʠʧʳ ʢʚʘʥʪʦʚʦʡ 

ʩʫʧʝʨʧʦʟʠʮʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʠ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʢʘʢ 

ʠʜʝʘʣʴʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʦʙʲʝʢʪ, ʜʦʣʞʥʘ ʙʳʣʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚʦ 

ʚʟʘʠʤʥʦ ʠʩʢʣʶʯʘʶʱʠʭ ʩʦʩʪʦʷʥʠʷʭ. ɺ ʪʦʡ ʞʝ ʤʝʨʝ, ʠʩʭʦʜʷ ʠʟ ʵʪʠʭ ʞʝ ʧʨʠʥʮʠʧʦʚ, ʦʥʘ ʜʦʣʞʥʘ 

ʙʳʣʘ ʦʙʣʘʜʘʪʴ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʳʤ ʜʫʘʣʠʟʤʦʤ ʠ ʧʨ.  

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʧʨʠʧʠʩʳʚʘʶʪʩʷ ʦʙʲʝʢʪʫ, ʝʤʫ ʥʝ ʧʨʠʥʘʜʣʝʞʘʪ. 

ʆʥʠ ʧʦʷʚʣʷʶʪʩʷ, ʣʠʰʴ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ 

(ʜʝʢʦʛʝʨʝʥʮʠʠ), ʚ ʪ. ʯ. ʩ ʥʘʙʣʶʜʘʪʝʣʝʤ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʢ ʙʳ ʨʘʟʜʝʣʷʶʪ ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʝʜʠʥʩʪʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʨʠʟʥʘʢʠ ʦʙʲʝʢʪʘ ʠ ʚʳʨʳʚʘʶʪ ʝʛʦ ʠʟ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʘʪʦʤʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ (ʷʜʨʦ ʘʪʦʤʘ) ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ (ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʦʣʦʯʢʠ) ʟʘʨʷʜʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʝʜʠʥʩʪʚʝ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ 

ʘʪʦʤ ʥʝʡʪʨʘʣʝʥ, ʪ. ʝ. ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ ʟʘʨʷʜʘ. ɿʘʨʷʜ ʘʪʦʤʘ ʠ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʢʘʢ 

ʟʘʨʷʞʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʢʨʫʞʘʶʱʠʤʠ 

ʝʛʦ ʙʣʠʟʣʝʞʘʱʠʤʠ ʘʪʦʤʘʤʠ. ʃʶʙʦʡ ʨʝʘʣʴʥʳʡ ʦʙʲʝʢʪ ʦʙʣʘʜʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʝʡ ʜʚʠʞʝʥʠʷ, ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʵʥʝʨʛʠʝʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʚ ʩʣʫʯʘʝ 

ʧʦʣʥʦʡ ʝʛʦ ʠʟʦʣʷʮʠʠ, ʚ ʩʫʤʤʝ ʨʘʚʥʳ ʥʫʣʶ. ɺ ʪʦʡ ʞʝ ʤʝʨʝ ʚ ʇʨʠʨʦʜʝ ʥʝʪ ʥʠ ʩʪʨʦʛʦ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ, ʪ. ʝ. ʪʦʯʝʯʥʳʭ, ʢʦʨʧʫʩʢʫʣ, ʥʠ ʙʝʩʢʦʥʝʯʥʳʭ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʭ ʚʦʣʥ. 

ʃʶʙʦʡ ʨʝʘʣʴʥʳʡ ʦʙʲʝʢʪ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʜʥʦʚʨʝʤʝʥʥʦ ʣʦʢʘʣʠʟʦʚʘʥ ʢʘʢ 

ʢʦʨʧʫʩʢʫʣʘ, ʠ ʥʝ ʣʦʢʘʣʠʟʦʚʘʥ, ʢʘʢ ʚʦʣʥʘ. ʊʦʣʴʢʦ ʚ ʧʨʝʜʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʝʫʢʨʦʪʠʤʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʛʨʘʚʠʪʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʝʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʳ (ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʯʝʨʥʦʡ ʜʳʨʝ) ʦʙʲʝʢʪ ʩʪʷʛʠʚʘʝʪʩʷ (ʢʦʣʣʘʧʩʠʨʫʝʪ) ʚ ʪʦʯʢʫ ʩ ʙʝʩʢʦʥʝʯʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ (ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ). ʅʘʦʙʦʨʦʪ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʳ 

ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʣʥʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʴʩʷ ʢ ʝʜʠʥʠʮʝ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʥʝ ʤʦʛʣʘ ʙʳʪʴ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʜʨʘʚʦʛʦ 

ʩʤʳʩʣʘ, ʥʠ ʪʦʯʝʯʥʦʡ, ʥʠ ʙʝʩʢʦʥʝʯʥʦ ʨʘʟʤʘʟʘʥʥʦʡ ʚ ʥʝ ʩʫʱʝʩʪʚʦʚʘʚʰʝʤ ʜʦ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ. 

ʉʠʥʛʫʣʷʨʥʦʩʪʴ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʦʛʣʘ ʙʳʪʴ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʪʦʣʴʢʦ ʚʠʨʪʫʘʣʴʥʦʡ, 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʤʫ ʥʝ ʧʨʠʩʫʱʠ ʢʘʢʠʝ-ʣʠʙʦ ʩʚʦʡʩʪʚʘ, ʚ ʪ. ʯ. ʩʚʦʡʩʪʚʘ 

ʤʝʪʨʠʢʠ ʠ ʪʦʧʦʣʦʛʠʠ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ɹʦʣʴʰʦʡ ɺʟʨʳʚ  ʧʨʦʠʟʦʰʝʣ ʥʝ ʠʟ ʪʦʯʢʠ, ʘ ʨʘʩʰʠʨʝʥʠʝ 

ʚʦʟʥʠʢʰʝʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʯʘʣʦʩʴ ʥʝ ʩ ʥʫʣʷ; ʪ. ʝ. ʚʦʟʥʠʢʰʝʝ ʚ ʧʨʦʮʝʩʩʝ 

ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʫʞʝ ʠʟʥʘʯʘʣʴʥʦ ʠʤʝʣʦ ʦʛʨʦʤʥʳʝ ʨʘʟʤʝʨʳ, ʘ 

ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʢʘʟʘʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʣʦʩʢʠʤ. 

ɹʦʣʴʰʦʡ ɺʟʨʳʚ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ ʤʘʪʝʨʠʘʣʠʟʘʮʠʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʦʪʜʝʣʝʥʠʷ ʝʝ ʚʝʱʝʩʪʚʝʥʥʦʡ ʯʘʩʪʠ ʦʪ ʚʦʣʥʦʚʦʡ, ʢʦʪʦʨʳʝ ʚ 

ʜʦʠʩʪʦʨʠʯʝʩʢʦʝ ʚʨʝʤʷ ʙʳʣʠ ʩʦʚʤʝʱʝʥʳ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʚ ʤʦʤʝʥʪ 

ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʥʫʣʝʚʘʷ ʵʥʝʨʛʠʷ ʨʘʟʜʝʣʠʣʘʩʴ ʥʘ ʦʛʨʦʤʥʳʝ ʧʦ ʩʚʦʝʡ ʚʝʣʠʯʠʥʝ ʢʦʤʧʦʥʝʥʪʳ, 



8  

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʵʥʝʨʛʠʶ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʵʥʝʨʛʠʷ  ʩʪʘʣʘ ʧʨʠʯʠʥʦʡ 

ʬʦʪʦʨʦʞʜʝʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʪ. ʝ. ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʠ ʨʘʩʰʠʨʝʥʠʷ 

ʚʦʟʥʠʢʰʝʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʧʨʠ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʩʦ ʩʪʦʨʦʥʳ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʩʪʨʝʤʠʣʘʩʴ, ʥʘʦʙʦʨʦʪ, ʝʝ ʩʞʘʪʴ. 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʠʥʬʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʝ ʚʳʟʳʚʘʣʦʩʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʆʥʘ, ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʧʨʦʩʪʠʣʘ, ʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʣʦʞʥʠʣʘ ʧʨʦʮʝʩʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʧʨʠʙʝʛʥʫʚ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʚ ʥʘʫʢʝ ʜʘʚʥʦ ʦʪʚʝʨʛʥʫʪʦʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʴʶʪʦʥʦʚʩʢʦʡ 

ʢʦʥʮʝʧʮʠʠ ʘʙʩʦʣʶʪʥʦʛʦ ʠ ʙʝʩʢʦʥʝʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʢ ʚʚʝʜʝʥʠʶ ʜʦʩʪʘʪʦʯʥʦ 

ʩʪʨʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ɺʩʝʣʝʥʥʦʡ ʠ ʪ. ʜ. 

ɺ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʯʠʪʘʣʦʩʴ (ʜʘ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ), ʯʪʦ  ʚ 

ʨʝʟʫʣʴʪʘʪʝ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʚʦʟʥʠʢʣʘ ʢʚʘʨʢ-ʛʣʶʦʥʥʘʷ ʧʣʘʟʤʘ, ʦʩʥʦʚʘ ʘʪʦʤʘʨʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʧʦʯʝʤʫ-ʪʦ ʫʩʪʫʧʠʣʘ ʩʚʦʝ ʤʝʩʪʦ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʠ ʪʝʤʥʦʤʫ ʧʦʣʶ. ʉʘʤʦ ʞʝ 

ʘʪʦʤʘʨʥʦʝ ʚʝʱʝʩʪʚʦ ʦʩʪʘʣʦʩʴ ʣʠʰʴ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʚʢʨʘʧʣʝʥʠʡ ʚ ʦʢʝʘʥʝ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ. 

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʚʩʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʙʩʪʦʷʣʦ ʥʘʦʙʦʨʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ 

ʤʦʛʣʘ ʧʦʷʚʠʪʴʩʷ ʣʠʰʴ ʧʝʨʚʠʯʥʘʷ, ʪ. ʝ. ʧʨʦʩʪʝʡʰʘʷ ʦʜʥʦʫʨʦʚʥʝʚʘʷ ʙʝʩʩʪʨʫʢʪʫʨʥʘʷ (ʪʝʤʥʘʷ) 

ʤʘʪʝʨʠʷ. ʉʪʨʝʤʷʩʴ ʢ ʩʠʤʤʝʪʨʠʠ, ʦʥʘ ʩʪʘʣʘ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʪʴʩʷ, ʫʩʪʨʝʤʠʚʰʠʩʴ ʢ 

ʦʜʥʦʨʦʜʥʦʤʫ, ʧʦʣʥʦʩʪʴʶ ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ. 

ɺʩʣʝʜʩʪʚʠʝ ʨʘʩʰʠʨʝʥʠʷ ʧʝʨʚʠʯʥʘʷ ʤʘʪʝʨʠʷ ʧʨʠʦʙʨʝʣʘ ʤʝʪʨʠʯʝʩʢʠʝ ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʦʞʜʝʥʠʝʤ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʚʦʟʥʠʢʣʦ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ. ɺ ʢʘʯʝʩʪʚʝ ʝʛʦ ʧʝʨʚʠʯʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʧʩʝʚʜʦʝʚʢʣʠʜʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʄʠʥʢʦʚʩʢʦʛʦ, ʩʠʤʤʝʪʨʠʷ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʥʘʨʫʰʝʥʘ 

ʤʘʩʩʠʚʥʦʩʪʴʶ ʚʥʝʩʝʥʥʦʡ ʚ ʥʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ 

ʥʝʛʦ ʧʝʨʚʠʯʥʦʡ ʤʘʩʩʠʚʥʦʡ ʤʘʪʝʨʠʠ ʚʨʝʤʷ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʣʦʢʘʣʴʥʦ 

ʟʘʤʝʜʣʠʣʦʩʴ, ʠʥʪʝʨʚʘʣʳ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʪʝʨʷʣʠ ʩʚʦʶ ʣʠʥʝʡʥʦʩʪʴ, ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʚ 

ʮʝʣʦʤ ʠʩʢʨʠʚʠʣʦʩʴ, ʦʪʢʣʦʥʠʚʰʠʩʴ ʦʪ ʩʠʤʤʝʪʨʠʠ. ɺ ʩʨʝʜʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʜʦʣʞʥʦ 

ʙʳʣʦ ʧʨʠʥʷʪʴ ʬʦʨʤʫ ʟʘʤʢʥʫʪʦʡ ʙʝʟʛʨʘʥʠʯʥʦʡ, ʥʦ ʢʦʥʝʯʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʳ. ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʦʜʥʘʢʦ, ʦ ʪʦʤ, ʯʪʦ 

ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʠʜʠʤʦʡ ʥʘʤʠ ʯʘʩʪʠ ɺʩʝʣʝʥʥʦʡ ʠʜʝʘʣʴʥʦ ʧʣʦʩʢʦʝ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ 

ʥʘʩ ʜʫʤʘʪʴ, ʯʪʦ ʬʦʨʤʘ ɺʩʝʣʝʥʥʦʡ ʠʤʝʝʪ ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 1ʘ ʠʣʠ 1ʙ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʠʜʠʤʦʡ ɺʩʝʣʝʥʥʦʡ (ʧʣʦʩʢʠʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ) ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʦ ʧʣʦʩʢʠʤ, ʥʦ 

ɺʩʝʣʝʥʥʘʷ ʚ ʮʝʣʦʤ ʦʩʪʘʝʪʩʷ ʢʦʥʝʯʥʦʡ ʠ ʙʝʟʛʨʘʥʠʯʥʦʡ. 

 

                  
ʈʠʩ.1 

 

ʀʩʢʨʠʚʣʝʥʥʦʝ ʯʝʪʳʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʧʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʝʤʣʝʥʠʝ ʥʝʥʘʙʣʶʜʘʝʤʦʡ (ʪʝʤʥʦʡ) ʧʝʨʚʠʯʥʦʡ ʤʘʪʝʨʠʠ ʢ ʩʠʤʤʝʪʨʠʠ 

ʧʨʠʚʝʣʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦʣʝʡ ï 
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ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʩʪʘʣʢʠʚʘʶʱʝʛʦ ʧʦʣʷ ʠ ʜʦʧʦʣʥʷʶʱʝʛʦ ʝʛʦ ʘʥʪʠʧʦʜʘ ï ʪʷʛʦʪʝʶʱʝʛʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ.  

ʆʢʘʟʘʚʰʠʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʵʪʠʭ ʧʦʣʝʡ, ʚʳʟʚʘʚʰʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʰʠʨʝʥʠʝ ʠ ʩʞʘʪʠʝ, ʝʜʠʥʘʷ ʚʥʘʯʘʣʝ ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʩʧʘʣʘʩʴ 

ʥʘ ʨʘʟʙʝʛʘʶʱʠʝʩʷ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʜʠʩʢʨʝʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʛʫʩʪʢʠ. ʕʪʦʪ ʨʘʩʧʘʜ 

ʧʨʦʠʩʭʦʜʠʣ ʢʘʢ ʚʰʠʨʴ, ʪʘʢ ʠ ʚʛʣʫʙʴ. ʅʝʪʨʫʜʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʧʝʨʠʬʝʨʠʡʥʳʝ ʵʣʝʤʝʥʪʳ ʩʛʫʩʪʢʦʚ 

ʦʢʘʟʘʣʠʩʴ ʣʫʯʰʝ ʫʧʦʨʷʜʦʯʝʥʥʳʤʠ, ʯʝʤ ʚʥʫʪʨʝʥʥʠʝ ʵʣʝʤʝʥʪʳ. ʇʦʵʪʦʤʫ ʦʥʠ ʚʪʷʛʠʚʘʣʠʩʴ 

ʚʥʫʪʨʴ ʩʛʫʩʪʢʦʚ, ʩʦʟʜʘʚʘʷ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʙʘʨʴʝʨ, ʦʛʨʘʥʠʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʨʘʟʤʝʨʳ ʩʛʫʩʪʢʦʚ 

ʠ ʧʨʝʜʦʭʨʘʥʷʷ ʠʭ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʪ ʨʘʟʨʫʰʝʥʠʷ. ʉʚʦʡʩʪʚʦ ʤʘʪʝʨʠʠ ʩʦʭʨʘʥʷʪʴ 

ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ (ʩʠʤʤʝʪʨʠʠ ʠʣʠ ʟʘʱʠʱʝʥʥʦʛʦ ʧʦʨʷʜʢʘ) ʥʘʟʳʚʘʝʪʩʷ ʠʥʝʨʮʠʝʡ, ʤʝʨʦʡ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ, ʦʯʝʚʠʜʥʦ, ʪʘ ʞʝ ʤʘʩʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʩʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʪʦʯʥʠʢʦʤ 

ʛʨʘʚʠʪʘʮʠʠ ʠ ʠʥʝʨʮʠʠ. ɺ ʬʠʟʠʢʝ ʵʪʦʪ ʬʘʢʪ ʠʟʚʝʩʪʝʥ  ʢʘʢ ʧʨʠʥʮʠʧ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 

çʪʷʞʝʣʦʡè ʤʘʩʩʳ, ʠʩʪʦʯʥʠʢʘ ʛʨʘʚʠʪʘʮʠʠ, ʠ çʠʥʝʨʪʥʦʡè ʤʘʩʩʳ, ʠʩʪʦʯʥʠʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʠʟʤʝʥʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʠʥʝʨʮʠʠ. 

ʈʘʩʧʘʜ ʧʝʨʚʠʯʥʦʡ ʤʘʪʝʨʠʠ ʚʛʣʫʙʴ ʧʨʠʚʝʣ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʥʝʢʦʪʦʨʦʡ 

ʯʘʩʪʠ ʧʝʨʚʠʯʥʦʡ ʤʘʪʝʨʠʠ ʠʟ ʦʜʥʦʫʨʦʚʥʝʚʦʡ ʚ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ. ʃʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʚʦʟʥʠʢʰʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʘʪʦʤʘʨʥʦʡ 

(ʙʘʨʠʦʥʥʦʡ) ʤʘʪʝʨʠʠ, ʢʦʪʦʨʘʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʣʘʩʴ ʚ ʤʝʩʪʝ ʝʝ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʦʙʨʘʟʦʚʘʣʘ ʛʘʣʘʢʪʠʢʠ ʠ ʟʚʝʟʜʥʳʝ ʩʠʩʪʝʤʳ. ʉʦ 

ʩʚʦʝʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʥʘ ʤʠʢʨʦʫʨʦʚʥʷʭ ʪʘʢʞʝ ʚʦʟʥʠʢʣʠ ʩʦʭʨʘʥʷʶʱʠʝʩʷ 

ʟʘʨʷʜʳ (ʵʣʝʢʪʨʠʯʝʩʢʠʡ, ʙʘʨʠʦʥʥʳʡ ʠ ʣʝʧʪʦʥʥʳʡ) ʠ ʠʭ ʧʦʣʷ. ʆʥʠ, ʢʘʢ ʤʳ ʩʯʠʪʘʝʤ, ʷʚʣʷʶʪʩʷ 

ʤʝʨʦʡ ʩʪʝʧʝʥʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʘʪʦʤʦʚ ʠ ʠʭ ʷʜʝʨ, ʠ 

ʧʦʵʪʦʤʫ ʩʪʘʣʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ, ʩʠʣʴʥʳʭ ʠ ʵʣʝʢʪʨʦʩʣʘʙʳʭ ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʧʦʣʝʡ, ʟʘʱʠʱʘʶʱʠʭ ʘʪʦʤʥʳʝ ʠ ʷʜʝʨʥʳʝ ʧʦʨʷʜʢʠ ʦʪ ʨʘʟʨʫʰʝʥʠʷ. 

ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʧʝʨʚʠʯʥʦʡ (ʪʝʤʥʦʡ) ʤʘʪʝʨʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʘʣʘʢʪʠʢ ʠ ʟʚʝʟʜ, ʦʥʠ, 

ʩʪʨʝʤʷʩʴ ʢ ʩʠʤʤʝʪʨʠʠ, ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʙʝʛʘʪʴʩʷ, ʘ ɺʩʝʣʝʥʥʘʷ ï ʨʘʩʰʠʨʷʪʴʩʷ. ʉʢʦʨʦʩʪʴ ʵʪʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʢʨʠʚʠʟʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ 

ʨʘʟʙʝʛʘʶʱʠʭʩʷ ʛʘʣʘʢʪʠʢ ʦʪ ʮʝʥʪʨʘ ʥʘʙʣʶʜʝʥʠʷ (ʟʘʢʦʥ ʍʘʙʙʣʘ). ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢ ʢʘʢ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʠ ʫʙʳʚʘʝʪ, ʪʦ ʩʥʠʞʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʙʘʨʴʝʨ ʥʘ 

ʧʝʨʠʬʝʨʠʠ ɺʩʝʣʝʥʥʦʡ, ʩʜʝʨʞʠʚʘʶʱʠʡ ʨʘʩʰʠʨʝʥʠʝ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʝʛʦ ʩʢʦʨʦʩʪʴ, ʠ 

ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʧʨʦʠʩʭʦʜʠʪ ʩ ʫʩʢʦʨʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʚʦ ʚʨʝʤʝʥʠ. 

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʯʪʦ ʧʦʣʝ, ʚʳʟʳʚʘʶʱʝʝ ʫʢʘʟʘʥʥʦʝ ʫʩʢʦʨʝʥʠʝ, ʷʚʣʷʝʪʩʷ, 

ʚʦʟʤʦʞʥʦ, ʪʝʤ ʩʘʤʳʤ ʪʝʤʥʳʤ ʧʦʣʝʤ, ʟʘ ʢʦʪʦʨʳʤ ʬʠʟʠʢʠ ʦʭʦʪʷʪʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ɺʩʝʣʝʥʥʦʡ, ʪʦ ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʚ ʤʝʩʪʘʭ 

ʣʦʢʘʣʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ, ʧʨʠʚʦʜʠʪ ʢ ʝʝ ʫʧʦʨʷʜʦʯʝʥʠʶ ʚ ʵʪʠʭ ʤʝʩʪʘʭ, 

ʢʦʪʦʨʦʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʩʠʤʤʝʪʨʠʝʡ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʢʦʛʥʠʪʠʚʥʫʶ ʩʠʥʛʫʣʷʨʥʦʩʪʴ. 

ɽʩʣʠ ʩʯʠʪʘʪʴ ʠʜʝʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʤʠ ʢʘʢ ʧʨʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ 

ʫʧʦʨʷʜʦʯʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ [1], ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʜʚʫʭ ʚʠʜʘʭ ʠʜʝʡ. ʇʝʨʚʳʡ ʚʠʜ ï 

ʵʪʦ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʝ ʠʜʝʠ, ʷʚʣʷʶʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʪʨʘʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ. ʕʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʥʘʰ ʤʦʟʛ ʠʟʚʥʝ, ʠʟ 

ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʚ ʬʦʨʤʝ ʢʦʜʠʨʫʶʱʠʭ ʵʪʠ ʠʜʝʠ ʩʠʛʥʘʣʦʚ.  

ɺʪʦʨʳʝ ï ʵʪʦ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʠʜʝʠ, ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ɺʩʝʣʝʥʩʢʦʛʦ ʈʘʟʫʤʘ, 

ʤʘʣʝʥʴʢʘʷ ʯʘʩʪʠʮʘ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʝʪ ʩʦʟʥʘʥʠʝ ʥʘʰʝʛʦ ʤʦʟʛʘ. ʂʦʥʮʝʧʪʫʘʣʴʥʦʡ, ʪ. ʝ. 

ʧʝʨʚʠʯʥʦʡ ʩʠʥʛʫʣʷʨʥʦʡ ʠʜʝʝʡ ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ, ʩʪʘʣʘ, ʨʘʟʫʤʝʝʪʩʷ, ʠʜʝʷ ʙʳʪʠʷ. 

ʂʦʥʩʪʨʫʠʨʫʝʤʳʝ ʩʦʟʥʘʥʠʝʤ ʥʘ ʝʝ ʦʩʥʦʚʝ ʠʜʝʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʤʦʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʫʤʦʟʘʢʣʶʯʝʥʠʷ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʬʠʣʦʩʦʬʠʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ  

ʥʘʫʢʠ [1].  

ʕʤʧʠʨʠʯʝʩʢʘʷ ʥʘʫʢʘ, ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ, ʩʤʝʥʠʚʰʘʷ ʚ ʧʦʟʜʥʝʤ ʩʨʝʜʥʝʚʝʢʦʚʴʝ 

ʥʘʪʫʨʬʠʣʦʩʦʬʠʶ ʜʨʝʚʥʠʭ ʤʳʩʣʠʪʝʣʝʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ, ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʠʩʭʦʜʠʣʘ ʠʟ ʪʦʛʦ, ʯʪʦ ʦʨʛʘʥʳ ʯʫʚʩʪʚ ʦʪʨʘʞʘʶʪ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ 

ʚʦʩʧʨʠʥʠʤʘʝʤʫʶ ʥʘʤʠ ʦʙʲʝʢʪʠʚʥʫʶ ʨʝʘʣʴʥʦʩʪʴ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʫʯʝʥʳʝ ʝʩʪʝʩʪʚʝʥʥʠʢʠ, 
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ʩʦʟʜʘʚʰʠʝ ʢʣʘʩʩʠʯʝʩʢʫʶ ʥʘʫʢʫ, ʩʯʠʪʘʣʠ, ʯʪʦ ʚʠʜʠʤʦʩʪʴ ï ʵʪʦ ʠ ʝʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʕʪʦ, 

ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʰʠʙʦʯʥʳʤ ʤʥʝʥʠʝʤ, ʯʪʦ ʭʦʨʦʰʦ ʧʦʥʠʤʘʣʠ ʫʞʝ ʘʥʪʠʯʥʳʝ 

ʬʠʣʦʩʦʬʳ. ʆʥʠ ʙʳʣʠ ʫʙʝʞʜʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʦʨʛʘʥʳ ʯʫʚʩʪʚ ʥʝ ʪʦʣʴʢʦ ʥʝ ʦʪʨʘʞʘʶʪ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʥʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʘʞʘʶʪ ʝʝ. 

ʅʝʣʴʟʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʥʝ ʧʨʠʟʥʘʪʴ ʠʭ ʧʨʘʚʦʪʫ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʠʨ ʧʨʝʜʩʪʘʝʪ 

ʧʝʨʝʜ ʥʘʤʠ ʨʘʟʥʦʮʚʝʪʥʦʡ ʤʥʦʛʦʛʦʣʦʩʦʡ, ʠʩʪʦʯʘʶʱʝʡ ʨʘʟʣʠʯʥʳʝ ʟʘʧʘʭʠ ʠ ʚʢʫʩʳ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʜʠʩʢʨʝʪʥʳʭ, ʪʝʧʣʳʭ, ʛʦʨʷʯʠʭ ʠʣʠ ʭʦʣʦʜʥʳʭ ʚʝʱʝʡ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, 

ʠʟʣʫʯʘʶʱʠʭ ʠʣʠ ʧʦʛʣʦʱʘʶʱʠʭ ʵʥʝʨʛʠʶ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʠʣʠ ʜʚʠʞʫʱʠʭʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛ ʜʨʫʛʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʠ ʪ. ʜ. ʅʦ ʚʩʝʛʦ ʵʪʦʛʦ ʥʝʪ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɺʠʜʠʤʳʡ 

ʤʠʨ ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʥʘʰʠʤ ʩʦʟʥʘʥʠʝʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩ ʥʠʤ ʚ ʝʜʠʥʩʪʚʝ, 

ʝʛʦ ʘʥʪʠʧʦʜʘ, ʯʫʚʩʪʚʝʥʥʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ, ʢʦʪʦʨʘʷ ʧʨʠʜʘʝʪ ʥʘʰʝʤʫ ʤʠʨʫ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʘ ʥʘʰʝʡ ʞʠʟʥʠ ʩʤʳʩʣ.  

ʏʠʩʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ, ʢʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʱʠ ʠ ʩʚʷʟʳʚʘʶʱʠʝ 

ʠʭ ʧʦʣʷ ʩʦʩʪʦʷʪ ʚʩʝʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ (ʢʚʘʨʢʦʚ, ʣʝʧʪʦʥʦʚ ʠ ʙʦʟʦʥʦʚ). 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʘʩʪʠʮʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʦʛʨʦʤʥʳʤʠ ʩʠʣʘʤʠ, ʫʥʠʯʪʦʞʘʶʱʠʤʠ ʠʭ 

ʢʦʛʝʨʝʥʪʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʦʥʠ ʦʯʝʥʴ ʙʣʠʟʢʠ ʢ ʪʦʯʝʯʥʳʤ ʢʦʨʧʫʩʢʫʣʘʤ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ 

ʯʝʨʥʳʤ ʜʳʨʘʤ. ʅʦ ʚ ʩʚʦʙʦʜʥʦʤ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʵʪʦ ʥʝ ʢʘʩʘʝʪʩʷ ʢʚʘʨʢʦʚ, ʢʦʪʦʨʳʝ 

ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ) ʦʥʠ ʪʝʨʷʶʪ ʢʦʨʧʫʩʢʫʣʷʨʥʦʩʪʴ ʠ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ 

ʚʦʣʥʘʤ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʘʣʝʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʝʩʣʠ ʤʳ ʧʳʪʘʝʤʩʷ ʠʣʠ ʪʦʣʴʢʦ 

ʥʘʤʝʨʝʚʘʝʤʩʷ ʠʭ çʫʚʠʜʝʪʴè, ʦʥʠ, ʢʘʢ ʭʘʤʝʣʝʦʥʳ, ʩʥʦʚʘ ʠʟʤʝʥʷʶʪʩʷ ʠ ʚʝʜʫʪ ʩʝʙʷ, ʢʘʢ 

ʤʘʣʝʥʴʢʠʝ ʯʘʩʪʠʮʳ- ʢʦʨʧʫʩʢʫʣʳ. ʅʦ ʵʪʦ ʝʱʝ ʥʝ ʚʩʝ. ʄʳ ʜʫʤʘʝʤ, ʯʪʦ ʣʶʙʦʡ ʦʙʲʝʢʪ ʚʧʦʣʥʝ 

ʦʧʨʝʜʝʣʝʥ, ʪ. ʝ. ʯʪʦ ʤʳ (ʪʦʯʥʝʝ ʥʘʰ ʤʦʟʛ) ʤʦʞʝʤ ʝʛʦ ʦʜʥʦʟʥʘʯʥʦ ʦʧʠʩʘʪʴ ʩʣʦʚʘʤʠ ʠʣʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʟʥʘʢʘʤʠ ʠ ʜʝʡʩʪʚʠʷʤʠ ʥʘʜ ʥʠʤʠ, ʠ ʩʦʩʪʘʚʠʪʴ ʟʘʢʦʥʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʛʦ 

ʩʫʱʥʦʩʪʴ ʠ ʧʦʚʝʜʝʥʠʝ. ʏʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʘʢ ʦʯʝʥʴ 

ʩʣʦʞʥʫʶ, ʥʦ ʦʙʳʯʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʘʰʠʥʫ [5]. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʤʳ 

ʩʤʦʞʝʤ ʧʦʩʪʨʦʠʪʴ ʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʢʦʧʠʶ, ʚ ʚʠʜʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʅʦ 

ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʠ ʧʨʠʥʮʠʧ ʢʚʘʥʪʦʚʦʡ ʩʫʧʝʨʧʦʟʠʮʠʠ, ʥʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʦʛʦ. ʀʟ ʥʠʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʣʶʙʦʡ ʩʚʦʙʦʜʥʳʡ ʦʙʲʝʢʪ, ʥʘʦʙʦʨʦʪ, ʢʦʛʝʨʝʥʪʝʥ, 

ʯʘʩʪʦ ʟʘʧʫʪʘʥ ʠ ʥʘʭʦʜʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʜʚʫʭ ʠʣʠ ʤʥʦʛʠʭ ʠʩʢʣʶʯʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ 

ʩʦʩʪʦʷʥʠʷʭ, ʧʨʠʜʘʶʱʠʭ ʝʤʫ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʝʤʫ ʥʝ ʩʚʦʡʩʪʚʝʥʥʘ 

ʣʦʢʘʣʴʥʦʩʪʴ, ʪ. ʝ. ʜʣʷ ʥʝʛʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʠ ʚʨʝʤʝʥʠ. ʕʪʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʦʪʠʚʦʨʝʯʠʪ ʟʜʨʘʚʦʤʫ ʩʤʳʩʣʫ, ʠ ʥʝ ʧʦʜʜʘʝʪʩʷ ʥʠ ʦʧʠʩʘʥʠʶ, ʥʠ 

ʚʳʯʠʩʣʝʥʠʶ. 

ɺʩʝʣʝʥʥʘʷ ʚ ʮʝʣʦʤ ï ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʦʙʲʝʢʪ ʠ ʧʦʜʯʠʥʷʝʪʩʷ ʧʨʠʥʮʠʧʫ ʢʚʘʥʪʦʚʦʡ 

ʩʫʧʝʨʧʦʟʠʮʠʠ. ʅʦ ʢʦʛʜʘ ʤʳ ʩʤʦʪʨʠʤ ʥʘ ʥʝʝ ʠʟʥʫʪʨʠ, ʤʳ ʧʦʜʚʝʨʛʘʝʤ ʝʝ ʯʘʩʪʠʯʥʦ 

ʜʝʢʦʛʝʨʝʥʮʠʠ ʠ ʚʳʚʦʜʠʤ ʦʪʜʝʣʴʥʳʝ ʝʝ ʯʘʩʪʠ ʠʟ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʟʘʧʫʪʘʥʥʦʩʪʠ. ʅʦ ʵʪʦ 

ʣʠʰʴ ʚʝʨʭʫʰʢʘ ʘʡʩʙʝʨʛʘ. ɼʘʞʝ ʚ ʟʝʤʥʦʤ ʤʠʨʝ ʘʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʥʘʙʣʶʜʘʝʤʳʭ ʥʘʤʠ 

ʷʚʣʝʥʠʡ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʥʘʰʠʤ ʩʦʟʥʘʥʠʝʤ; ʧʦʵʪʦʤʫ ʦʥʠ ʥʠ ʚʳʯʠʩʣʝʥʠʶ, ʥʠ ʦʧʠʩʘʥʠʶ ʥʝ 

ʧʦʜʜʘʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʤʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʠʩʘʪʴ ʥʘʰ ʨʘʟʥʦʮʚʝʪʥʳʡ ʤʠʨ, ʭʦʪʷ ʧʦʥʠʤʘʝʤ, 

ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ ʢʦʜʠʨʫʶʪ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ɺ ʪʦʡ 

ʞʝ ʤʝʨʝ ʪʝʧʣʦ ʠʣʠ ʭʦʣʦʜ ʷʚʣʷʶʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʭʘʦʪʠʯʝʩʢʦʛʦ 

ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ. ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʤʠʨʫ ʟʚʫʢʦʚ, ʢʦʪʦʨʳʡ ʠʩʯʝʟʘʝʪ ʩʨʘʟʫ ʞʝ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ. ʄʳ ʥʝ ʧʦʥʠʤʘʝʤ, ʢʘʢ ʩʦʟʥʘʥʠʝ ʩʦʟʜʘʝʪ ʤʥʠʤʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʚ ʥʘʰʝ ʩʦʟʥʘʥʠʝ ʥʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʡ ʜʫʘʣʠʟʤ, ʯʝʪʳʨʝʭʤʝʨʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʝʥʠ, ʪʨʝʭʤʝʨʥʘʷ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʩʬʝʨʘ, ʥʘ ʢʦʪʦʨʦʡ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥ 

ʤʘʪʝʨʠʘʣʴʥʳʡ ʤʠʨ, ʤʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʠʩʘʪʴ ʥʘ ʷʟʳʢʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʧʦʥʷʪʠʷ ʢʨʘʩʦʪʳ, 

ʣʶʙʚʠ, ʜʦʙʨʦʪʳ ʠ ʪ. ʜ. ɺʩʝ ʵʪʦ ʚʝʜʦʤʦ ʪʦʣʴʢʦ ʥʘʰʝʤʫ ʥʝʤʘʪʝʨʠʘʣʴʥʦʤʫ ʩʦʟʥʘʥʠʶ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʠʜʝʠ, ʪ. ʝ. ʠʜʝʠ ʚʪʦʨʦʛʦ ʚʠʜʘ, ʧʦʟʥʘʪʴ ʢʦʪʦʨʳʝ, ʪ. ʝ. 

ʚʳʯʠʩʣʠʪʴ, ʤʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʚ ʧʨʠʥʮʠʧʝ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʤʳ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʠ ʩʦʟʜʘʜʠʤ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʤʦʟʛ, ʪʦ ʝʤʫ ʙʫʜʝʪ ʦʯʝʥʴ ʜʘʣʝʢʦ ʜʘʞʝ ʜʦ ʤʦʟʛʘ ʤʫʨʘʚʴʷ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ [6], ʯʪʦ ʫʩʢʦʨʝʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ 

ʧʦʜʯʠʥʷʝʪʩʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʠ ʧʨʝʜʩʪʘʝʪ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʢʘʯʢʦʚ æf i, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʤʦʤʝʥʪʳ ti, ʩʤʝʥʷʶʱʠʭʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ  ʠʥʪʝʨʚʘʣʘʤʠ ʟʘʩʪʦʷ. 
 

                                                   æfi = k1lg t0/ti , 
 

ʛʜʝ t0 ʠ ti ï ʵʪʦ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʥʘʯʘʣʴʥʦʛʦ ʠ ʦʯʝʨʝʜʥʦʛʦ ʩʢʘʯʢʘ ʪʚʦʨʯʝʩʪʚʘ æf i,  

ʦʪʩʯʠʪʘʥʥʳʝ ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʨʘʢʪʠʢʘ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʫʯʝʥʥʦʝ ʥʘʤʠ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʚʘʨʠʘʮʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ki, ʢʦʪʦʨʘʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ.  

ʆʜʥʘʢʦ, ʢʘʢ ʥʘʤʠ ʧʦʢʘʟʘʥʦ [1], ʚʩʝ ʚ ʤʠʨʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʦ ʞʠʟʥʝʥʥʦʤʫ ʮʠʢʣʫ. ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʚʩʝ ʨʦʞʜʘʝʪʩʷ, ʫʩʢʦʨʝʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʚʦʩʭʦʜʷʱʝʡ ʚʝʪʚʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, 

ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʘʧʦʛʝʷ, ʘ ʟʘʪʝʤ, ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʜʣʷʷʩʴ, ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ, ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ 

ʫʩʣʦʚʥʦ ʩʪʘʮʠʦʥʘʨʥʦʤʫ ʫʯʘʩʪʢʫ [1]. ɼʘʥʥʳʡ ʧʨʦʛʥʦʟ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʞʝ ʩʝʛʦʜʥʷʰʥʝʡ 

ʧʨʘʢʪʠʢʦʡ, ʢʦʪʦʨʘʷ ʥʘʯʘʣʘʩʴ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʧʨʠʩʪʫʧʠʣ ʢ ʩʦʟʜʘʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʘʰʠʥ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ. ʉʥʘʯʘʣʘ ʵʪʠ ʤʘʰʠʥʳ ʟʘ ʩʯʝʪ 

ʩʚʦʝʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʩʢʦʨʝʥʠʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʅʦ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʤʳ ʩʪʘʣʠ ʚʩʝ ʤʝʥʴʰʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʦʠʤ ʤʦʟʛʦʤ, ʟʘʤʝʥʷʷ ʝʛʦ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʛʘʜʞʝʪʦʤ. ʀʟʚʝʩʪʥʦ, ʦʜʥʘʢʦ, ʝʩʣʠ ʥʝʡʨʦʥʳ ʦʩʪʘʶʪʩʷ ʥʝʜʦʛʨʫʞʝʥʥʳʤʠ, ʤʦʟʛ ʠʭ ʧʨʦʩʪʦ 

ʫʥʠʯʪʦʞʘʝʪ. ʄʳʩʣʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʣʦʛʠʢʘ ʨʘʟʤʳʰʣʝʥʠʡ ʟʘʤʝʥʷʶʪʩʷ ʠʥʪʫʠʮʠʝʡ ʠ 

ʧʘʤʷʪʴʶ. ʕʪʦ, ʢʦʥʝʯʥʦ, ʧʦʚʳʰʘʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʤʦʟʛʘ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʝʪ ʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʩʦʟʥʘʥʥʦʤʫ ʨʝʰʝʥʠʶ ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ [1, 6]. ɸ ʵʪʦ ʥʝʠʟʙʝʞʥʦ ʜʦʣʞʥʦ 

ʧʨʠʚʝʩʪʠ ʢ ʪʦʨʤʦʞʝʥʠʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʘ ʪʦʯʥʝʝ, ʟʘ ʩʯʝʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ï 

ʢ ʝʛʦ ʩʪʘʙʠʣʠʟʘʮʠʠ.  

ʆʪʤʝʪʠʤ, ʢʨʦʤʝ ʵʪʦʛʦ, ʯʪʦ ʚ ʤʦʟʛʫ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ʂ ʥʠʤ, ʢʨʦʤʝ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʧʨʦʮʝʩʩʳ ʧʩʠʭʠʯʝʩʢʠʝ, ʵʤʦʮʠʦʥʘʣʴʥʳʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ, ʜʫʭʦʚʥʳʝ ʠ ʧʨ. 

ʄʳ ʦʙ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʯʪʠ ʥʠʯʝʛʦ ʥʝ ʟʥʘʝʤ. ɹʦʣʝʝ ʪʦʛʦ, ʤʳ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʭ ʧʨʦʩʪʦ ʟʘʙʣʫʞʜʘʝʤʩʷ. ɽʩʣʠ ʜʘʞʝ ʦʛʨʘʥʠʯʠʪʴʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ 

ʧʨʦʩʪʝʡʰʠʭ ʠʟ ʥʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʦ ʤʘʣʦ ʢʪʦ ʟʥʘʝʪ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʥʝ ʦ 

ʢʣʘʩʩʠʯʝʩʢʠʭ, ʘ ʦ ʩʣʦʞʥʝʡʰʠʭ ʢʚʘʥʪʦʚʳʭ ʧʨʦʮʝʩʩʘʭ, ʩʚʷʟʘʥʥʳʭ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩ 

ʢʚʘʥʪʦʚʦʡ ʩʫʧʝʨʧʦʟʠʮʠʝʡ ʠ ʟʘʧʫʪʘʥʥʦʩʪʴʶ ʢʣʝʪʦʯʥʳʭ ʠ ʥʝʡʨʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʠʤʝʶʱʠʭ 

ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʥʝ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʘʰʠʥʘʤ, ʘ ʢ ʢʚʘʥʪʦʚʳʤ 

ʢʦʤʧʴʶʪʝʨʘʤ. ʅʘ ʵʪʦ, ʢʩʪʘʪʠ, ʫʞʝ ʜʘʚʥʦ ʫʢʘʟʳʚʘʝʪ ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʩʤʦʣʦʛʦʚ, ʪʝʦʨʝʪʠʢ ʠ ʤʘʪʝʤʘʪʠʢ ʈ. ʇʝʥʨʦʫʟ [7, 8]. ɺʧʨʦʯʝʤ, ʵʪʦ ʠ ʪʘʢ ʦʯʝʚʠʜʥʦ. ɺʝʜʴ ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʚ ʢʣʝʪʢʘʭ ʜʘʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʪ ʩʠʥʭʨʦʥʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʤʫʪʠʨʫʝʪ ʛʝʥ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʪʝ ʠʣʠ ʠʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʪʦ ʦʥ ʤʫʪʠʨʫʝʪ ʚʦ ʚʩʝʭ ʢʣʝʪʢʘʭ ʵʪʦʡ ʛʨʫʧʧʳ, ʦʧʷʪʴ-ʪʘʢʠ ʩʠʥʭʨʦʥʥʦ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺʩʝ ʵʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʟʘʧʫʪʘʥʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʠʭ 

ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ. ʕʪʘ ʟʘʧʫʪʘʥʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʘ, ʪ. ʢ. ʢʣʝʪʢʠ, ʥʝʢʦʛʜʘ ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʠʤʝʶʪ ʦʙʱʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʷʚʣʷʶʪʩʷ ʢʣʦʥʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʜʝʣʝʥʠʷ. 

ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʦʩʪʘʝʪʩʷ ʟʘʛʘʜʢʦʡ, ʢʘʢ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʠʩʢʣʶʯʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʜʝʢʦʛʝʨʝʥʮʠʠ, 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ, ʥʘʦʙʦʨʦʪ, ʨʘʩʧʫʪʳʚʘʥʠʝ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ. ɺʝʜʴ 

ʜʠʘʬʨʘʛʤʘ ʢʣʝʪʦʢ ʠ ʦʙʦʣʦʯʢʠ ʷʜʨʘ, ʷʜʨʳʰʢʘ, ʜʨʫʛʠʭ ʦʨʛʘʥʝʣʣ ʢʣʝʪʢʠ, ʩʚʷʟʳʚʘʶʪ ʠʭ, ʧʨʘʚʜʘ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ, ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʢʚʘʥʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʢʘʢʠʤ-ʪʦ 

ʦʩʦʙʳʤ, ʟʘʛʘʜʦʯʥʳʤ ʦʙʨʘʟʦʤ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʚ ɼʅʂ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ [9].  

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʘʢ ʵʤʧʠʨʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʫʤʦʟʨʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʟʥʘʥʠʷ 

ʤʠʨʘ ʩʪʨʘʜʘʶʪ ʦʜʥʦʩʪʦʨʦʥʥʦʩʪʴʶ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʦʯʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ. ʊʦʣʴʢʦ ʠʭ ʩʦʚʤʝʱʝʥʠʝ ʠ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʪʘʢ ʠʣʠ ʠʥʘʯʝ 

ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʠʩʪʠʥʘʤ, ʢʦʪʦʨʳʝ, ʦʜʥʘʢʦ, ʣʠʰʝʥʳ ʥʝ ʪʦʣʴʢʦ ʘʙʩʦʣʶʪʥʦʩʪʠ, 

ʥʦ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʠʟʚʝʩʪʥʘʷ ʬʦʨʤʫʣʘ ʧʦʟʥʘʥʠʷ ʜʦʣʞʥʘ ʩʝʛʦʜʥʷ ʟʚʫʯʘʪʴ 
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ʠʥʘʯʝ. ɺʤʝʩʪʦ ʬʦʨʤʫʣʳ çʆʪ ʞʠʚʦʛʦ ʩʦʟʝʨʮʘʥʠʷ ʢ ʘʙʩʪʨʘʢʪʥʦʤʫ ʤʳʰʣʝʥʠʶ, ʘ ʦʪ ʥʝʛʦ ʢ 

ʧʨʘʢʪʠʢʝè ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ çʆʪ ʫʤʦʟʨʠʪʝʣʴʥʳʭ ʚʦʩʧʨʠʷʪʠʡ ʠ 

ʥʘʙʣʶʜʝʥʠʡ ʢ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʫʤʦʟʘʢʣʶʯʝʥʠʷʤ, ʠ ʦʪ ʥʠʭ ʢ ʧʨʘʢʪʠʢʝè. ʕʪʘ ʬʦʨʤʫʣʘ 

ʠʩʢʣʶʯʘʝʪ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ, ʢʘʢ ʤʳ ʚʠʜʝʣʠ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʦʚʝʨʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʥʦ 

ʪʨʝʙʫʝʪ ʧʦ-ʧʨʝʞʥʝʤʫ, ʯʪʦʙʳ ʪʝʦʨʠʷ ʧʦʜʪʚʝʨʞʜʘʣʘʩʴ ʧʨʘʢʪʠʢʦʡ. 
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ʣʝʪʘʶʱʘʷ ʚʝʪʨʦʫʩʪʘʥʦʚʢʘ, ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ, ʢʦʥʪʨʦʣʣʝʨ, ʛʠʨʦʧʣʘʥ, ʧʨʦʧʝʣʣʝʨ, ʚʘʣ, 
ʣʦʧʘʩʪʴ, ʬʣʶʛʝʨ, ʢʨʳʣʦ. 

 

ʅʝʚʳʩʦʢʘʷ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ (ɺʇ) ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʟʝʤʥʦʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʪʝʨʨʠʪʦʨʠʡ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʦʜʥʦʛʦ 

ʢʠʣʦʚʘʪʪʘ ʧʦʣʫʯʘʝʤʦʡ ʵʥʝʨʛʠʠ. ʀʟ-ʟʘ ʵʪʦʛʦ ʥʝ ʦʞʠʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʨʳʚʘ ʧʦ ʩʨʝʜʥʝʡ 

ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠʟʝʤʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ. ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ɺʇ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

Eɺʇ = İ MV
2                       

(1) 

ʄʘʩʩʘ ʄ ʚʦʟʜʫʭʘ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʩʦ ʩʢʦʨʦʩʪʴʶ V ʯʝʨʝʟ ʩʝʯʝʥʠʝ S ʚ 1 ʩʝʢʫʥʜʫ, ʨʘʚʥʘ 

M= ɟSV
2                                 

(2) 

ʛʜʝ ɟ - ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ (ɟ=1,23 ʢʛ/ʤ
3
) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t=15

0
ʉ ʠ ʘʪʤʦʩʬʝʨʥʦʤ 

ʜʘʚʣʝʥʠʠ 760 ʤʤ. ʨʪ. ʩʪ. ʇʝʨʝʨʘʩʯʝʪ ʩʢʦʨʦʩʪʠ ɺʇ Vʦ ʩ ʚʳʩʦʪʳ Ho ʥʘ ʚʳʩʦʪʫ ʦʩʠ ʨʦʪʦʨʘ H1 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʠʟʚʝʩʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ [1]: 

V1 = V0(H1/H0) 
k
         (3) 
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ʛʜʝ : V0 ʠ H0 - ʠʟʚʝʩʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ (ʤ/ʩ) ʥʘ ʠʩʭʦʜʥʦʡ ʚʳʩʦʪʝ (ʤ);  

     H1 ï ʟʘʧʣʘʥʠʨʦʚʘʥʥʘʷ ʚʳʩʦʪʘ (ʤ);  

     V1 ï ʦʧʨʝʜʝʣʷʝʤʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ (ʤ/ʩ);  

      k  ï ʵʤʧʠʨʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ.  

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ k. ɿʥʘʯʝʥʠʝ k ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ 

ʧʨʠʥʠʤʘʝʪʩʷ k=0,143. ɺ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ [2] ʨʝʢʦʤʝʥʜʫʶʪ k=0,2. ɺ [3] ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʤʝʩʪ ʉʐɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ k=0,23. ʇʦʵʪʦʤʫ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ɺʇ ʥʘ 

ʚʳʩʦʪʘʭ ʧʦʨʷʜʢʘ 1000ʤ ʚ 2,7 ʨʘʟʘ ʠ ʙʦʣʝʝ ʫʚʝʣʠʯʠʚʘʝʪ ʵʥʝʨʛʠʶ ɺʇ ʚ 20 ʨʘʟ ʠ ʙʦʣʝʝ. 

ɺʳʩʦʪʥʘʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʘ (AWE) ʤʦʞʝʪ ʩʪʘʪʴ ʩʘʤʳʤ ʜʝʰʝʚʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ. 

1. ʀʟʚʝʩʪʥʘ ɺʓʉʆʊʅɸʗ ʇɸʈʋʉʅɸʗ ɺɽʊʈʆʋʉʊɸʅʆɺʂɸ. ʈʠʩ.1 [4]. ɺ ʩʠʩʪʝʤʝ ʘʵʨʦʩʪʘʪ ï 

ʧʘʨʫʩ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚʥʠʟʫ, ʧʦʵʪʦʤʫ ʦʥʘ ʫʩʪʦʡʯʠʚʘ ʢ ʚʠʭʨʝʚʳʤ ʜʚʠʞʝʥʠʷʤ ɺʇ. 

ʇʣʦʱʘʜʴ ʟʝʤʣʠ, ʟʘʥʠʤʘʝʤʘʷ ʧʦʚʦʨʦʪʥʦʡ ʧʣʘʪʬʦʨʤʦʡ, ʦʯʝʥʴ ʤʘʣʘ, ʯʪʦ ʩʠʣʴʥʦ ʫʧʨʦʱʘʝʪ  

ʧʨʦʙʣʝʤʫ ʨʘʟʤʝʱʝʥʠʷ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ ʥʘ ʤʝʩʪʥʦʩʪʠ. 

 

ʈʠʩ.1. ɺʓʉʆʊʅɸʗ ʇɸʈʋʉʅɸʗ ɺɽʊʈʆʋʉʊɸʅʆɺʂɸ 

1 ï ʧʘʨʫʩ, 2 ʠ 3 ï ʩʠʣʦʚʳʝ ï ʢʘʥʘʪʳ, 4 ʠ 5 ï ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʙʘʨʘʙʘʥʳ, 6 ï ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʤʘʰʠʥʳ, 7 ï ʘʵʨʦʩʪʘʪ, 8 ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʢʘʥʘʪ, 9 ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʘʥʘʪ. 

ʕʪʘ ʚʝʪʨʦʫʩʪʘʥʦʚʢʘ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʥʠʞʘʶʱʠʭ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ: 

ɸ) ʋʧʨʘʚʣʝʥʠʝ ʧʘʨʫʩʘʤʠ ʠ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʦʞʥʦ ʠ ʥʝʥʘʜʝʞʥʦ ʩ 

ʧʦʤʦʱʴʶ ʪʨʦʩʦʚ ʠ ʙʘʨʘʙʘʥʦʚ. 

ɹ) ɸʵʨʦʩʪʘʪ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ çʦʤʝʪʘʝʤʫʶè ʧʣʦʱʘʜʴ ʠ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʪʨʦʩʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʰʪʦʨʤʦʚʳʭ ɺʇ. 

ɺ) ʎʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʵʪʦʡ ʚʝʪʨʦʫʩʪʘʥʦʚʢʦʡ ʩʥʠʞʘʝʪ ʝʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɼʣʷ ʚʳʜʘʯʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʩʝʪʴ 

ʪʨʝʙʫʶʪʩʷ ʙʦʣʴʰʠʝ ʝʤʢʦʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʘ. 

2. ɿʘʧʘʪʝʥʪʦʚʘʥ çʕʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʡ ʛʠʨʦʧʣʘʥè (ʕɻ) [5] .ʈʘʙʦʪʘ ʚʩʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʕɻ ʧʦʷʩʥʷʝʪʩʷ ʥʘ ʈʠʩ.2. 

ɺ ʥʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʟʤʝʥʝʥʠʝ ʫʛʣʘ ʘʪʘʢʠ ʣʦʧʘʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʢʪʦʨʘ ɺʇ. 

ʇʝʨʚʳʡ ʢʦʥʝʮ ʪʨʦʩʘ ʨʘʩʧʦʣʦʞʝʥ ʨʷʜʦʤ ʩ ʟʝʤʣʝʡ, ʘ ʚʪʦʨʦʡ ʧʨʦʭʦʜʠʪ ʚʚʝʨʭ ʠ ʟʘʢʨʝʧʣʝʥ ʥʘ ʕɻ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʘʪʷʞʝʥʠʝʤ ʪʨʦʩʘ ʧʨʝʜʫʩʤʦʪʨʝʥ ʙʦʨʪʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴ ʥʘʪʷʞʝʥʠʷ. 

ʂʦʥʪʨʦʣʣʝʨ ʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣʳ ʦʪ ʙʦʨʪʦʚʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʥʘʪʷʞʝʥʠʷ, ʜʘʪʯʠʢʘ ʩʢʦʨʦʩʪʠ ɺʇ, ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʠʢʣʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘʪʷʞʝʥʠʷ ʚ ʪʨʦʩʝ. ɻʠʨʦʜʠʥʳ ʧʨʠʚʦʜʷʪ ʚ ʜʝʡʩʪʚʠʝ 
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ʧʨʦʧʝʣʣʝʨ ʧʨʠ ʚʟʣʝʪʝ ʕɻ, ʘ ʟʘʪʝʤ ʦʥ ʣʝʪʘʝʪ ʩ ʚʨʘʱʘʶʱʠʤʩʷ ʧʨʦʧʝʣʣʝʨʦʤ. ʇʨʠʯʝʤ 

ʜʚʠʛʘʪʝʣʴ-ʤʘʭʦʚʠʢ ʨʘʩʢʨʫʯʠʚʘʝʪ ʧʨʦʧʝʣʣʝʨ ʜʣʷ ʧʦʜʲʝʤʘ ʕɻ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ. 

 

 
ʈʠʩ.2. ʕʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʡ ʛʠʨʦʧʣʘʥ 

1 ï ʛʠʨʦʧʣʘʥ, 2 ï ʧʨʦʧʝʣʣʝʨ, 3 ï ʪʨʦʩ, 4, 5 ï ʢʘʪʫʰʢʠ, 6 ï ʛʝʥʝʨʘʪʦʨ 

ʕɻ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ ʪʨʘʝʢʪʦʨʠʠ. ʇʨʦʠʩʭʦʜʠʪ ʥʘʤʦʪʢʘ 

ʪʨʦʩʘ ʥʘ ʢʘʪʫʰʢʫ, ʘ ʝʝ ʵʣʝʢʪʨʦʤʘʰʠʥʘ ʧʝʨʝʭʦʜʠʪ ʚ ʜʚʠʛʘʪʝʣʴʥʳʡ ʨʝʞʠʤ. ʅʝʜʦʩʪʘʪʢʠ ʕɻ 

ʘʥʘʣʦʛʠʯʥʳ ʧʫʥʢʪʫ ɺ) ʚ ʧ. 1. 

3. ʇʦʜʨʘʟʜʝʣʝʥʠʝ Makani ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ Google [6] ʨʘʟʨʘʙʦʪʘʣʦ ʣʝʪʘʶʱʠʡ 

ʚʝʪʨʦʛʝʥʝʨʘʪʦʨ (ʈʠʩ. 3).  

ʇʨʠ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ ʥʠʞʝ ʠʣʠ ʚʳʰʝ ʨʘʩʯʝʪʥʳʭ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ. 

ɸʧʧʘʨʘʪ, ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʩʘʤʦʣʝʪʘ, ʢʦʪʦʨʳʡ ʩʧʝʮʠʘʣʴʥʳʤ ʪʨʦʩʦʤ ʩʦʝʜʠʥʝʥ ʩ ʟʝʤʣʝʡ. 

ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ, ʠʤʝʶʱʠʡ ʨʘʟʤʘʭ ʢʨʳʣʘ 25,9 ʤ, ʙʫʜʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʥʘ ʚʳʩʦʪʫ ʜʦ 305 ʤʝʪʨʦʚ. 

ʆʥ ʦʩʥʘʱʝʥ ʚʦʩʝʤʴʶ ʥʝʙʦʣʴʰʠʤʠ ʛʝʥʝʨʘʪʦʨʘʤʠ, ʩʦʝʜʠʥʝʥʥʳʤʠ ʩ ʚʦʟʜʫʰʥʳʤʠ ʚʠʥʪʘʤʠ 

ʜʠʘʤʝʪʨʦʤ 2,3 ʤ ʢʘʞʜʳʡ. ʇʦʩʣʝ ʚʟʣʝʪʘ ʘʧʧʘʨʘʪ ʙʫʜʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʥʘ ʨʘʙʦʯʫʶ ʚʳʩʦʪʫ, ʘ 

ʟʘʪʝʤ ʢʨʫʞʠʪʴ ʚʦʢʨʫʛ ʪʦʯʢʠ ʧʨʠʚʷʟʢʠ.  
 

 
 

ʈʠʩ.3. ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ ʚ ʚʠʜʝ ʢʦʨʜʦʚʦʛʦ ʧʣʘʥʝʨʘ 
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ʅʝʜʦʩʪʘʪʢʠ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ : 

1. ɺ ʩʚʷʟʠ ʩ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʜʚʠʞʝʥʠʝʤ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʧʦ ʪʨʘʝʢʪʦʨʠʠ 

ʪʠʧʘ ʚʦʩʴʤʝʨʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ɺʇ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʤʝʝʪ 

ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʱʠʡ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

2. ɼʣʷ ʚʳʜʘʯʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʩʝʪʴ ʥʝʦʙʭʦʜʠʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʘʢʢʫʤʫʣʷʪʦʨ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ. 

3. ʅʘʣʠʯʠʝ 8 ʛʝʥʝʨʘʪʦʨʦʚ ʠ 8 ʧʨʦʧʝʣʣʝʨʦʚ ʩʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʩʣʦʞʥʷʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ. 

4. ʈʘʟʨʘʙʦʪʘʥʘ ʣʝʪʘʶʱʘʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ (ʃɺʋ) [7] (ʈʠʩ.4). 

ʆʩʦʙʝʥʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʃɺʋ ʚ ʪʦʤ, ʯʪʦ ʝʝ 

ʧʨʦʧʝʣʣʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʃɺʋ ʚ ʟʦʥʝ ʟʘʜʘʥʥʦʡ ʨʘʙʦʯʝʡ ʪʦʯʢʠ, 

ʪ. ʝ. ʦʪʩʫʪʩʪʚʫʝʪ ʜʚʠʞʝʥʠʝ ʧʦ ʚʦʩʴʤʝʨʢʝ ʢʘʢ ʚ [6], ʯʪʦ ʩʥʠʞʘʝʪ ʮʠʢʣʠʯʥʦʩʪʴ ʚ 

ʧʦʣʫʯʝʥʠʠ ʵʥʝʨʛʠʠ. 

 

ʈʠʩ.4. ʃʝʪʘʶʱʘʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ 

 

1 ï ʢʘʙʝʣʴ ʩʚʷʟʠ (ʂʉ), 2 ï ʦʩʥʦʚʥʦʡ ʚʘʣ, 3 ï ʢʨʝʧʝʞ ʃɺʋ, 4 ï ʦʧʦʨʥʳʡ ʩʪʘʢʘʥ,  

5 ï ʦʧʦʨʥʳʡ ʧʦʜʰʠʧʥʠʢ, 6 ï ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʢʨʳʣʦ ï ʣʝʪʘʶʱʘʷ ʪʘʨʝʣʢʘ (ʃʊ),  

7 ï ʦʩʴ ʢʨʳʣʘ, 8 ï ʢʨʳʣʦ, 9 ï ʟʘʢʨʳʣʦʢ, 10 ï ʢʘʙʝʣʴʥʦʝ ʢʦʣʴʮʦ, 11 ï ʢʦʤʤʫʪʘʮʠʦʥʥʘʷ 
ʤʫʬʪʘ, 12 ï ʥʠʞʥʠʡ ʦʧʦʨʥʳʡ ʜʠʩʢ, 13 ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʩʢʦʙʘ, 14 ï ʫʩʢʦʨʷʶʰʠʡ 

ʨʝʜʫʢʪʦʨ, 15 ï ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʘʰʠʥʘ (ʕʄ), 16 ï ʬʣʶʛʝʨ, 17 ï ʰʘʨʥʠʨ ʚʘʣʦʚ,  

18 ï ʧʦʜʰʠʧʥʠʢ ʥʘ ʚʘʣʫ 23 ʧʨʦʧʝʣʣʝʨʘ ʛʠʨʦʧʣʘʥʘ 22, 21 ï ʫʟʝʣ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʦʞʝʥʠʝʤ 

ʢʨʳʣʴʝʚ ï ʫʧʨʘʚʣʷʝʪʩʷ ʠʟ ʫʟʣʘ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʋʉ), 19 ï ʚʠʥʪ, ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʳʡ  
ʢ ʦʙʦʡʤʝ ʧʦʜʰʠʧʥʠʢʘ 18, 20 ï ʤʦʪʦʨ ï ʛʘʡʢʘ ʩ ʋʉ ʜʣʷ ʃɺʋ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʧʝʣʣʝʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʧʨʘʚʣʝʥʠʷ ʫʛʣʦʤ ʘʪʘʢʠ ʝʛʦ 

ʢʨʳʣʴʝʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ɺʇ, ʠ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʧʨʦʧʝʣʣʝʨ ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʥʘ ʚʳʭʦʜʝ ʃɺʋ. ʕʥʝʨʛʠʶ ɺʇ, ʧʨʝʦʙʨʘʟʫʝʤʫʶ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 
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ʵʥʝʨʛʠʶ, ʚ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ ʃɺʋ ʧʦʣʫʯʘʶʪ ʥʝʧʨʝʨʳʚʥʦ, ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʝʝ 

ʚʝʪʨʦʫʩʪʘʥʦʚʢʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʦʙʩʪʚʝʥʥʦ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ ʜʣʷ ʃɺʋ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ, ʦʧʠʩʘʥʥʘʷ ʚ [8]. ʂʦʥʩʪʨʫʢʮʠʷ ʝʝ ʢʨʳʣʘ ʠ ʟʘʢʨʳʣʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩ.5. 

ʂʨʳʣʴʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɺʇ ʩʦʚʝʨʰʘʶʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ, ʠ 

ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʦʢʨʫʛ ʩʦʙʩʪʚʝʥʥʦʡ ʦʩʠ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʢʘʞʜʦʛʦ ʢʨʳʣʘ ʧʦ 

ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʝʛʦ ʦʧʪʠʤʘʣʴʥʳʡ ʫʛʦʣ ʘʪʘʢʠ Ŭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ 

ɺʇ ʟʘʜʘʝʪʩʷ ʟʘʢʨʳʣʢʦʤ 9. 

 

 

ʈʠʩ.5. ʂʦʥʩʪʨʫʢʮʠʷ ʢʨʳʣʘ ʩ ʟʘʢʨʳʣʢʦʤ. 

7 ï ʦʩʴ ʢʨʳʣʘ, 9 ï ʟʘʢʨʳʣʦʢ, 15 ï ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʪʨʠʛʛʝʨ, 16ï ʫʟʝʣ ʧʦʣʦʞʝʥʠʷ ʦʩʠ 

ʢʨʳʣʘ, 20 ï ʫʟʝʣ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʨʳʣʢʦʤ, 21 ï ʚʘʣ ʟʘʢʨʳʣʢʘ. 

 

ɺ ʃɺʋ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʳʩʢʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʴʝʤʥʦʡ ʩʠʣʳ, ʫʜʝʨʞʠʚʘʶʱʝʡ ʃɺʋ ʥʘ ʟʘʜʘʥʥʦʡ ʚʳʩʦʪʝ. ɼʣʷ ʵʪʦʛʦ 

ʚʝʨʭʥʝʤʫ ʦʧʦʨʥʦʤʫ ʜʠʩʢʫ ï 6 ï ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ ʧʨʠʜʘʶʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʬʦʨʤʫ 

ʢʨʳʣʘ ï ʣʝʪʘʶʱʝʡ ʪʘʨʝʣʢʠ (ʃʊ) ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʫʛʣʦʤ ʘʪʘʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʢʪʦʨʘ W. 

ʅʘ ʨʠʩ.6 (ʘ) ï ʫʛʦʣ Ŭ Ó 0;   6(ʙ) ï ʫʛʦʣ Ŭ Ò 0 ʛʨʘʜʫʩʦʚ. 

(a)                                        (b) 

 

ʈʠʩ.6 (ʘ, ʙ) ʀʟʤʝʥʝʥʠʝ ʫʛʣʘ ʘʪʘʢʠ ʃʊ ʚ ʃɺʋʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʢʪʦʨʘ ʚʝʪʨʘ W. 

2 ï ʦʩʥʦʚʥʦʡ ʚʘʣ, 6 ïʣʝʪʘʶʱʘʷ ʪʘʨʝʣʢʘ-ʃʊ, 17 ï ʰʘʨʥʠʨ, ʤʦʪʦʨ-ʛʘʡʢʠ ʠ ʫʟʝʣ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʋʉ ï20, 22 ï ʧʨʦʧʝʣʣʝʨ, 23 ï ʚʘʣ ʧʨʦʧʝʣʣʝʨʘ. 

ʈʘʙʦʯʠʡ ʨʝʞʠʤ ʃɺʋ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝ ʝʝ ʧʦʜʲʝʤʘ ʚ ʨʘʙʦʯʫʶ ʪʦʯʢʫ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʦʡ ʟʘʜʘʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘ ʩʪʘʨʪʦʚʦʤ ʩʪʦʣʝ ʚ ʫʟʝʣ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʋʉ-20 ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ. ʇʦʣʦʞʝʥʠʝ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʚ ʵʪʦʤ ʨʝʞʠʤʝ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʠʩʪʝʤʦʡ ɻʃʆʅɸʉʉ ʠʣʠ GPS. ɼʣʷ ʩʲʝʤʘ ʵʥʝʨʛʠʠ ɺʇ ʚ ʚʝʪʨʦʫʩʪʘʥʦʚʢʝ 

ʚʝʨʭʥʠʡ ʦʧʦʨʥʳʡ ʜʠʩʢ ʃʊ ʞʝʩʪʢʦ ʩʚʷʟʘʥ ʩ ʚʘʣʦʤ 2, ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʚʢʣʶʯʝʥʥʫʶ 

ʢʦʤʤʫʪʘʮʠʦʥʥʫʶ ʤʫʬʪʫ 11 ʠ ʫʩʢʦʨʷʶʱʠʡ ʨʝʜʫʢʪʦʨ 14 ʚʨʘʱʘʝʪ ʥʠʞʥʠʡ ʢʦʥʝʮ ʚʘʣʘ ʕʄ 
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15, ʨʘʙʦʪʘʶʱʠʡ ʚ ʛʝʥʝʨʘʪʦʨʥʦʤ ʨʝʞʠʤʝ ʠ ʧʝʨʝʜʘʶʱʠʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʯʝʨʝʟ ʢʘʙʝʣʴ 

ʩʚʷʟʠ (ʂʉ 1) ʥʘ ʩʪʘʨʪʦʚʳʡ ʩʪʦʣ. ʊʘʤ ʂʉ ʧʦʜʢʣʶʯʝʥ ʢ ʨʝʛʫʣʷʪʦʨʫ ʪʦʢʘ ʟʘʨʷʜʘ-ʨʘʟʨʷʜʘ 

(ʈʊɿʈ) 27, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʵʥʝʨʛʠʷ ʟʘʢʘʯʠʚʘʝʪʩʷ ʥʘ ʘʢʢʫʤʫʣʷʪʦʨ ʩʪʘʨʪʦʚʦʛʦ ʩʪʦʣʘ 28  

(ʩʤ. ʈʠʩ.7, ʚʠʜ ʩʚʝʨʭʫ). ʀʥʚʝʨʪʦʨ 29, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʘʢʢʫʤʫʣʷʪʦʨʫ, ʧʝʨʝʜʘʝʪ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʃɺʋ, ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʩʝʪʴ (ʇʉ). 

 

 
 

ʈʠʩ.7. ʉʪʘʨʪʦʚʳʡ ʩʪʦʣ (ʚʠʜ ʩʚʝʨʭʫ) 

24 ï ʢʘʪʫʰʢʘ ʩ ʂʉ, 25 ï ʤʫʬʪʘ, 26 ï ʨʝʚʝʨʩʠʚʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʝʨʝʤʦʪʢʠ ʢʘʪʫʰʢʠ,  

27 ï ʈʊɿʈ, 28 ï ʝʤʢʠʡ ʘʢʢʫʤʫʣʷʪʦʨ, 29 ï ʠʥʚʝʨʪʦʨ, 30 ï ʦʧʦʨʥʳʝ ʧʦʣʢʠ ʜʣʷ ʃʊ,  
31 ï ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʨʪʦʚʦʛʦ ʩʪʦʣʘ, ʇʉ ï ʧʨʦʤʳʰʣʝʥʥʘʷ ʩʝʪʴ. 

 

ʋʩʪʘʥʦʚʦʯʥʳʡ ʨʝʞʠʤ. ɺʝʨʪʠʢʘʣʴʥʳʡ ʧʦʜʲʝʤ (ʚʦʟʚʨʘʱʝʥʠʝ ʥʘ ʩʪʘʨʪʦʚʳʡ ʩʪʦʣ) 

ʃɺʋ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʧʝʣʣʝʨʦʤ, ʧʨʠʯʝʤ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʂʉ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʬʣʶʛʝʨʦʤ ʠ ʋʉ, ʢʦʪʦʨʳʡ ʟʘʜʘʝʪ ʧʦʣʦʞʝʥʠʝ ʰʘʨʥʠʨʘ ʠ ʧʨʦʧʝʣʣʝʨʘ ʚ ʧʣʦʩʢʦʩʪʠ, 

ʧʘʨʘʣʣʝʣʴʥʦʡ ɺʇ. ʉ ʫʯʝʪʦʤ ʢʦʦʨʜʠʥʘʪ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʠʩʪʝʤʳ 

ɻʃʆʅɸʉʉ, GPS, ʚʳʩʪʘʚʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʢʨʳʣʴʝʚ ʧʨʦʧʝʣʣʝʨʘ ʥʘ ʦʧʪʠʤʘʣʴʥʳʡ ʫʛʦʣ ʘʪʘʢʠ 

Ŭ ʠ ʟʘʜʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʝʛʦ ʦʙʦʨʦʪʦʚ ʦʪ ʕʄ ʚ ʨʝʞʠʤʝ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʘ 28 ʥʘ ʩʪʘʨʪʦʚʦʤ ʩʪʦʣʝ ʯʝʨʝʟ ʈʊɿʈ ʠ ʂʉ. 

ʂʦʥʪʨʦʣʴ ʥʘʪʷʞʝʥʠʷ ʂʉ ʚ ʦʙʦʠʭ ʨʝʞʠʤʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʪʘʨʪʦʚʦʤ ʩʪʦʣʝ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʜʘʪʯʠʢʦʚ ʩʢʦʨʦʩʪʠ ɺʇ ʠ ʟʘʜʘʥʠʝ ʟʘʨʷʜʥʦʛʦ ʪʦʢʘ ʈʊɿʈ ʕʄ 

(ʪ. ʝ. ʦʙʦʨʦʪʦʚ ʕʄ ʚ ʨʝʞʠʤʝ ʛʝʥʝʨʘʪʦʨʘ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ) ʋʉ. ʅʘʪʷʞʝʥʠʝ ʂʉ 

ʚ ʟʦʥʝ ʢʦʥʪʨʦʣʷ (ʫ ʢʘʙʝʣʴʥʦʡ ʢʘʪʫʰʢʠ 24 ʥʘ ʩʪʘʨʪʦʚʦʤ ʩʪʦʣʝ ʧʨʠ ʟʘʧʫʩʢʝ ʠ ʚ ʨʘʙʦʯʝʤ 

ʨʝʞʠʤʝ) ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʙʣʠʟʢʠʤ ʢ ʥʫʣʶ ʨʝʛʫʣʷʪʦʨʦʤ ʥʘʪʷʞʝʥʠʷ (ʈʅ), 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʋʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʨʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʂʉ ʚ ʢʘʯʝʩʪʚʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʠʣʦʚʦʛʦ ʵʣʝʤʝʥʪʘ. 

ʈɸʉʏɽʊ ʕʅɽʈɻʀʀ ɺʇ ʜʣʷ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ ʧʦ [9]. 

 

ʇɸʈɸʄɽʊʈ  ʌʆʈʄʋʃɸ  ɿʅɸʏɽʅʀɽ  
ʇʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʢʛ/ʤ

3
  ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ  1.20  

ʂʇɼ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ 0...1  ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ  0.45  
ʂʇɼ ʛʝʥʝʨʘʪʦʨʘ 0...1  ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ  0.87  

ʂʇɼ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠʥʚʝʨʪʦʨʘ 
0...1  

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ  0.85  

ʆʤʝʪʘʝʤʘʷ ʧʣʦʱʘʜʴ ɺʕʋ, ʤ
2
  ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ɺʕʋ ʭ ʚʳʩʦʪʘ ɺʕʋ - 40ʤ ʭ5ʤ 200  

ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/ʩʝʢ ʤʝʪʨʳ ʚ ʩʝʢʫʥʜʫ 10 

30 
ʆʙʲʝʤ ʚʦʟʜʫʭʘ ʯʝʨʝʟ 

ʦʤʝʪʘʝʤʫʶ ʧʣʦʱʘʜʴ ʟʘ 1 ʩʝʢ, ʤ
3
  

ʦʤʝʪʘʝʤʘʷ ʧʣʦʱʘʜʴ ʭ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 200 ʭ10=2000 

     200ʭ30 =6000  
ʄʘʩʩʘ ʚʦʟʜʫʭʘ ʯʝʨʝʟ 

ʦʤʝʪʘʝʤʫʶ ʧʣʦʱʘʜʴ ʟʘ 1 ʩʝʢ, ʢʛ 
ʦʙʲʝʤ ʭ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ 2000 ʭ 1.2 = 2400 

6000ʭ1.2=7200 
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ʄʦʱʥʦʩʪʴ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ 
ʚʦʟʜʫʭʘ ʟʘ 1 ʩʝʢ, ɺʪ 

(ʤʘʩʩʘ ʚʦʟʜʫʭʘ ʭ (ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ)
2
) / 2 2400*100/2=120,000 

7200*900/2=3240,000   
 ʈʝʘʣʴʥʳʡ ʚʳʭʦʜ ʤʦʱʥʦʩʪʠ, 

ʂɺʪ 
ʤʦʱʥʦʩʪʴ ɺʕʋ ʭ ʂʇɼ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ ʭ ʂʇɼ 
ʛʝʥʝʨʘʪʦʨʘ ʭ ʂʇɼ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠʥʚʝʨʪʦʨʘ 

120ʭ0.45ʭ0.87ʭ0.85=       

40.000 

3240ʭ0.45ʭ0.87ʭ0.85=        
1079.000 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʟʝʤʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʃɺʋ ʠʤʝʣʘ ʙʳ 

ʧʨʠʤʝʨʥʦ 40 ʢʚʪ, ʘ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʳʩʦʪʝ 1ʢʤ ʧʨʠ ʪʦʡ ʞʝ ʩʢʦʨʦʩʪʠ ɺʇ ʥʘ ʟʝʤʣʝ 10 ʤ/ʩʝʢ 

ʠʤʝʝʤ ʧʦʨʷʜʢʘ 30 ʤ/ʩʝʢ ʠ ʤʦʱʥʦʩʪʴ ʙʦʣʝʝ ʤʝʛʘʚʘʪʪʘ. ʇʨʠ ʵʪʦʤ ʚʝʩ ʕʄ ʤʦʱʥʦʩʪʴʶ ʤʝʛʘʚʘʪʪ 

ʩʦʧʦʩʪʘʚʠʤ ʩ ʚʝʩʦʤ 8 ʛʝʥʝʨʘʪʦʨʦʚ ʤʦʱʥʦʩʪʴʶ 600 ʢʚʪ ʚ [6]. 

ʆʮʝʥʠʤ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʃʊ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʈʠʩ.4, 6. 

ʇʦʜʲʝʤʥʘʷ ʩʠʣʘ ʢʨʳʣʘ ʧʨʠ ʫʛʣʝ ʘʪʘʢʠ Ŭ =0 (ʈʠʩ.8) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʠʟʚʝʩʪʥʦʡ 
ʬʦʨʤʫʣʝ: 

Y=Cy*p*V
2
*

 
S/2 

ʛʜʝ Cy  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʢʨʳʣʘ ï 0,7, p ï ʤʘʩʩʦʚʘʷ ʧʣʦʪʥʦʩʪʴ 

ʚʦʟʜʫʭʘ ï 1,2 ʢʛ/ʤ
3
; 

V ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʥʘ ʨʘʙʦʯʝʡ ʚʳʩʦʪʝ ʃɺʋ ï 10-30ʤ/ʩʝʢ, S ï ʧʣʦʱʘʜʴ ʢʨʳʣʘ- 

ʣʝʪʘʶʱʝʡ ʪʘʨʝʣʢʠ ï 1256 ʤ
2
. 

 

 

 

ʈʠʩ.8.ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪ ʫʛʣʘ ʘʪʘʢʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʨʳʣʘ. 

 

ʇʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ ɺʇ 10 ʤ/ʩʝʢ ʠ ʥʫʣʝʚʦʤ ʫʛʣʝ ʘʪʘʢʠ ʃʊ 

ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ 
 

Y= 0,7*1,2ʢʛ/ʤ
3
*100 ʤ

2
/ʩʝʢ

2
*628 ʤ

2
 = 52752 ʢʛʤ/ʩʝʢ

2
 (ʥʴʶʪʦʥʦʚ)=5.275 ʢʛ 

 

ʇʨʠ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ ɺʇ 30ʤ/ʩʝʢ ʠ ʫʛʣʝ ʘʪʘʢʠ 10 ʛʨʘʜʫʩʦʚ ʃʊ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ 
 

Y= 1,5*1,2ʢʛ/ʤ
3
*900 ʤ

2
/ʩʝʢ

2
*628 ʤ

2
 = 10017360 ʢʛʤ/ʩʝʢ

2
 (ʥʴʶʪʦʥʦʚ)=1001.736 ʢʛ 

 

ɺ ʩʚʷʟʠ ʩ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʦʩʰʝʡ ʤʦʱʥʦʩʪʴʶ ʃɺʋ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʳʯʥʳʭ 

ʧʨʠʟʝʤʥʳʭ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ ʩ ʪʦʡ ʞʝ çʦʤʝʪʘʝʤʦʡè ʧʣʦʱʘʜʴʶ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ 

ʦʙʣʘʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʀʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʃɺʋ, 

ʧʦʚʳʰʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʯʥʦʩʪʠ ʝʝ ʜʝʪʘʣʝʡ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʢʘʙʝʣʷ ʠ ʦʙʤʦʪʦʢ ʕʄ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ (5ï15 ʤʛʚʘʪʪ). ʈʝʘʣʴʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʃɺʋ ʥʘ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʛʨʫʟʦʚʳʭ ʩʫʜʘʭ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʝʚʝʨʥʦʛʦ ʬʣʦʪʘ, ʘ 

ʪʘʢʞʝ ʥʘ ʤʦʨʩʢʠʭ ʥʝʬʪʷʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʠ ʜʣʷ ʫʜʘʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʜʦʙʳʯʝ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʇʨʦʙʣʝʤʳ ʘʚʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʜ ʵʪʠʤʠ ʦʙʲʝʢʪʘʤʠ 

ʤʠʥʠʤʘʣʴʥʳ. ʋʯʠʪʳʚʘʷ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʚʩʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʶʱʠʡ 

ʠʥʪʝʨʝʩ ʢ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʝ, ʃɺʋ ʤʦʛʫʪ ʥʘʡʪʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ 

ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ: ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ ʣʝʞʠʪ 

ʮʠʢʣʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʤʦʤʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʢʘʢ ʦʜʥʦʛʦ ʠʟ 

ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʩʪʝʤ. ʅʘʡʜʝʥʦ ʧʨʠʙʣʠʞʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʵʪʦʛʦ 
ʤʦʤʝʥʪʘ ʯʝʨʝʟ ʩʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ʘʪʦʤʘ ʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʦ 

ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ, ʫʯʠʪʳʚʘʶʱʝʝ ʝʛʦ ʥʦʤʝʨ, ʟʘʨʷʜ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʠ ʨʘʜʠʫʩ ʘʪʦʤʘ. ɻʨʘʬʠʢ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ, ʟʘʢʘʥʯʠʚʘʶʱʠʭʩʷ ʠʥʝʨʪʥʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʥʝ ʪʦʣʴʢʦ ʫ ʠʟʚʝʩʪʥʳʭ 
ʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʚ ʛʨʫʧʧʝ ʣʘʥʪʘʥʦʠʜʦʚ ʠ ʘʢʪʠʥʦʠʜʦʚ, ʧʦʟʚʦʣʷʷ ʦʨʛʘʥʠʯʝʩʢʠ ʚʢʣʶʯʠʪʴ ʠʭ ʚ 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ʇʦʢʘʟʳʚʘʝʪʩʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʠ ʢʚʘʥʪʦʚʳʤ ʤʦʜʝʣʷʤ ʘʪʦʤʦʚ. 

 

1. ɺʚʝʜʝʥʠʝ 
 

ʇʨʦʰʣʦ ʧʦʣʪʦʨʘ ʩʪʦʣʝʪʠʷ ʩ ʪʝʭ ʧʦʨ, ʢʘʢ ɼ. ʀ. ʄʝʥʜʝʣʝʝʚ ʩʦʦʙʱʠʣ ʦ ʩʚʦʝʡ ʩʠʩʪʝʤʝ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘʫʯʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ (1869) [1]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʣʛʫʶ 

ʠʩʪʦʨʠʶ ʧʦʠʩʢʦʚ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʛʦ ʝʸ ʧʦʩʪʨʦʝʥʠʷ, ʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʵʪʦʡ ʩʠʩʪʝʤʳ 

ʦʩʪʘʶʪʩʷ ʙʦʣʴʰʦʡ ʟʘʛʘʜʢʦʡ ʜʣʷ ʥʘʫʢʠ. ʕʪʦ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʪʘʙʣʠʮʝ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʫʶ ʄʝʥʜʝʣʝʝʚ ʦʧʫʙʣʠʢʦʚʘʣ ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ 

ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ (1869), ʠ ʢʦʪʦʨʫʶ ʜʦ ʢʦʥʮʘ ʞʠʟʥʠ ʩʯʠʪʘʣ ʥʘʠʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʦʡ ʬʦʨʤʦʡ ʦʪʦʙʨʘʞʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ. ʀʤʝʥʥʦ ʝʸ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣ ʜʣʷ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʩʚʦʡʩʪʚ ʥʝʦʪʢʨʳʪʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʤʝʥʥʦ ʦʥʘ ʫʚʝʢʦʚʝʯʝʥʘ ʥʘ ʩʪʝʥʝ 

ʤʝʥʜʝʣʝʝʚʩʢʦʛʦ ʤʝʤʦʨʠʘʣʘ ʚ ʉ.-ʇʝʪʝʨʙʫʨʛʝ.  

ʕʪʘ çʢʦʨʦʪʢʘʷè ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʝʜʚʘ ʣʠ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʨʫʧʥʳʤ 

ʦʙʦʙʱʝʥʠʝʤ ʚ ʭʠʤʠʠ ʠ ʬʠʟʠʢʝ, ʧʝʨʝʜ ʢʦʪʦʨʳʤ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʍʍ ʚʝʢʘ ʦʪʩʪʫʧʠʣʘ, ʥʝ 

ʥʘʡʜʷ ʦʙʲʷʩʥʝʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ (ʂʄ), ʩʭʝʤʘ ʟʘʧʦʣʥʝʥʠʷ 
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ʦʙʦʣʦʯʝʢ ʜʦʣʞʥʘ ʧʦʜʯʠʥʷʪʴʩʷ ʧʨʘʚʠʣʫ 2m
2
 (ʛʜʝ m ï ʥʦʤʝʨ ʧʝʨʠʦʜʘ), ʪ. ʝ. ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʠʩʝʣ 2, 8, 18, 32, 50, 72, 98. ʆʜʥʘʢʦ ʚ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʩʭʝʤʝ 

ʟʘʧʦʣʥʝʥʠʷ ʦʙʦʣʦʯʝʢ ʵʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 2, 8, 8, 18, 18, 32, 32. ʇʨʠʨʦʜʘ 

ʪʘʢʦʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ çʫʜʚʦʝʥʠʷè ʦʙʦʣʦʯʝʢ ʠ ʧʝʨʠʦʜʦʚ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʪʠʧʘ ʧʦʩʣʝ 

ʧʝʨʚʦʡ, ʜʚʫʭʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ (2-ʵʣʝʤʝʥʪʥʦʛʦ ʧʝʨʠʦʜʘ) ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ 

ʚʳʷʩʥʝʥʘ [2]. ʇʦʩʢʦʣʴʢʫ ʞʝ ʵʣʝʢʪʨʦʥʥʳʝ ʠʣʠ ʠʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ çʢʦʨʦʪʢʠʭè ʧʝʨʠʦʜʦʚ, ʜʝʩʷʪʢʠ ʣʝʪ ʦʩʪʘʶʪʩʷ ʥʝ ʚʳʷʚʣʝʥʥʳʤʠ, ʩʘʤʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ çʢʦʨʦʪʢʦʡè ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʩʪʘʚʠʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʩʦʤʥʝʥʠʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʯʠʩʪʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʭʠʤʠʠ (ʀʖʇɸʂ) ʚ 1989 ʛʦʜʫ 

ʦʬʠʮʠʘʣʴʥʦ ʨʝʢʦʤʝʥʜʦʚʘʣ ʦʪʢʘʟʘʪʴʩʷ ʦʪ çʢʦʨʦʪʢʠʭè ʧʝʨʠʦʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʝʟʜʝ, ʢʨʦʤʝ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʥʦ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʪʘʙʣʠʮʝ. ʆʮʝʥʠʚʘʷ 

ʩʠʪʫʘʮʠʶ ʚ ʮʝʣʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʵʣʝʤʝʥʪʦʚ ʥʝ 

ʚʤʝʱʘʝʪʩʷ ʚ ʨʘʤʢʠ, ʦʯʝʨʯʝʥʥʳʝ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʦʡ [3, 4].  

ʅʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ (1869) ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʧʦʥʷʪʠʷ ʷʜʨʘ 

ʘʪʦʤʘ ʠ ʵʣʝʢʪʨʦʥʘ, ʦʙʦʣʦʯʝʯʥʦʡ ʤʦʜʝʣʠ ʘʪʦʤʘ ʠ ʪ. ʧ. ʅʝʠʟʚʝʩʪʥʳ ʙʳʣʠ ʠ ʢʘʢʠʝ-ʣʠʙʦ 

ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ [5]. ʉʝʡʯʘʩ ʤʳ 

ʟʥʘʝʤ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʠʭʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʨʷʜʦʚʦʛʦ 

ʯʠʩʣʘ ʘʪʦʤʦʚ: ʵʥʝʨʛʠʷ ʠʦʥʠʟʘʮʠʠ ʘʪʦʤʦʚ; ʵʥʝʨʛʠʷ ʩʨʦʜʩʪʚʘ ʘʪʦʤʦʚ ʢ ʵʣʝʢʪʨʦʥʫ; 

ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʩʪʴ; ʘʪʦʤʥʳʝ (ʠ ʠʦʥʥʳʝ) ʨʘʜʠʫʩʳ ʠ ʪ. ʜ. ʇʦʩʪʨʦʝʥʳ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʘʪʦʤʥʦʛʦ ʥʦʤʝʨʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʜʥʘʢʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʩʪʠʥʥʦʝ 

ʟʥʘʥʠʝ ï ʵʪʦ ʟʥʘʥʠʝ ʧʨʠʯʠʥ, ʘ ʥʝ ʩʣʝʜʩʪʚʠʡ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʧʦʜʭʦʜ 

ʩ ʧʦʟʠʮʠʡ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʦʩʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ [6], ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ 

ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʴ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ) ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʡ 

ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʳʷʩʥʝʥʠʝ ʩʚʷʟʠ ʵʣʝʢʪʨʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʘʪʦʤʦʚ ʩ ʠʭ 

ʧʦʣʦʞʝʥʠʝʤ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʵʣʝʤʝʥʪʦʚ.  
 

2. ʄʝʨʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ  
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʤʝʨʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʘʪʦʤʦʚ ʚ ʤʠʨʝ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʵʥʪʨʦʧʠʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʘʩʯʸʪʳ, ʜʣʷ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ 

ʵʥʪʨʦʧʠʠ ʤʘʢʩʠʤʘʣʴʥʳ ʠ ʩ ʨʦʩʪʦʤ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʘʪʦʤʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʝʜʠʥʝʥʠʷ 

ʫʤʝʥʴʰʘʶʪʩʷ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʚʩʝʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʣʠʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʵʥʪʨʦʧʠʠ 

ʤʠʥʠʤʘʣʴʥʳ ʠ ʧʦʜʯʠʥʷʶʪʩʷ ʵʤʧʠʨʠʯʝʩʢʦʤʫ ʧʨʘʚʠʣʫ ʣʠʥʝʡʥʦʡ ʣʦʛʘʨʠʬʤʠʢʠ [7]: 
 

S = - ɸ + ɺ ln Zɸ,                                                             (1) 

ʛʜʝ Zɸ ï ʟʘʨʷʜ ʘʪʦʤʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ;  

ɸ, ɺ ï ʧʦʩʪʦʷʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʪʠʧʘ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (1), ʤʦʣʷʨʥʘʷ ʵʥʪʨʦʧʠʷ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʪʝʧʝʥʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ 

ʟʘʢʦʥʦʤʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʊʘʢʦʛʦ ʨʦʜʘ ʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʜʣʷ ʚʩʝʭ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʜʥʘʢʦ ʵʥʪʨʦʧʠʷ, ʥʘʡʜʝʥʥʘʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ ʪʠʧʘ (1), ʥʝ ʦʪʨʘʞʘʝʪ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʧʦʠʩʢʘ ʝʸ ʧʨʠʯʠʥʳ. ʅʝ ʜʘʸʪ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʊʅʇ) [8, 9], ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʛʠʧʦʪʝʟʝ ʣʦʢʘʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʠ ʥʝ ʨʘʩʢʨʳʚʘʝʪ ʩʚʷʟʠ 

ʵʥʪʨʦʧʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʣʦʢʘʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʙʣʠʞʝ ʢ ʵʪʦʡ ʮʝʣʠ ʪʝʨʤʦʢʠʥʝʪʠʢʘ [10], ʦʙʦʙʱʘʶʱʘʷ ʊʅʇ ʥʘ 

ʢʦʥʪʠʥʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʚʝʨʰʘʶʱʠʝ ʧʦʣʝʟʥʫʶ ʨʘʙʦʪʫ. ɺ ʥʝʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ, ʦʙʷʟʘʥʳ ʩʚʦʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʠʭ ʚʥʫʪʨʝʥʥʝʡ 

ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ). ʕʪʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʵʢʩʪʝʥʩʠʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ Z i. ʆʥ ʥʘʟʚʘʥ çʤʦʤʝʥʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʷè ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʤʝʱʝʥʠʝ ær i ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ r i ʮʝʥʪʨʘ ʢʘʢʦʛʦ-ʣʠʙʦ 

http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F_%D0%B8%D0%BE%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F_%D1%81%D1%80%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0_%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D1%83
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BE%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D1%83%D1%81
http://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D1%83%D1%81
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ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʥʦʩʠʪʝʣʷ Ūi (ʤʘʩʩʳ ʄ, ʵʥʪʨʦʧʠʠ S, ʯʠʩʣʘ ʤʦʣʝʡ k-ʛʦ ʚʝʱʝʩʪʚʘ Nk, ʟʘʨʷʜʘ Ūʝ, 

ʢʦʤʧʦʥʝʥʪ ʠʤʧʫʣʴʩʘ ʈ, ʝʛʦ ʤʦʤʝʥʪʘ L  ʠ ʪ. ʧ.) ʦʪ ʝʛʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʧʦʣʦʞʝʥʠʷ r iʦ: 

Z i = Ūi(r i - r iʦ) =                                              (2) 

ʛʜʝ ɟi(r, t) = ÖŪi/ÖV ï ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʢʘʢ ʬʫʥʢʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

(ʵʡʣʝʨʦʚʳʭ) ʢʦʦʨʜʠʥʘʪ r ʠ ʚʨʝʤʝʥʠ t;  ï ʝʸ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʦʙʲʸʤʫ ʩʠʩʪʝʤʳ V.  

ʉ ʧʦʟʠʮʠʡ ʪʝʨʤʦʢʠʥʝʪʠʢʠ ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʥʝʦʜʥʦʨʦʜʥʳʭ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ) ʩʠʩʪʝʤ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʙʝʟ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʵʢʩʪʝʥʩʠʚʥʳʭ ʩʚʦʡʩʪʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʵʣʝʤʝʥʪʦʚ ʪʨʝʙʫʝʪ ʫʯʸʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʘʪʦʤʘʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʤʦʤʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Zi ʧʨʠʦʙʨʝʪʘʝʪ ʩʤʳʩʣ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ Zʝ ʩ ʟʘʨʷʜʦʤ Ūʝ ʠ 

ʧʣʝʯʦʤ ærʝ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʯʝʤ ʧʦʣʥʝʝ ʟʘʧʦʣʥʝʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʦʣʦʯʢʠ ʘʪʦʤʘ ʠ ʯʝʤ 

ʨʘʚʥʦʤʝʨʥʝʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʥʝʡ ʵʣʝʢʪʨʦʥʳ, ʪʝʤ ʤʝʥʴʰʝ ʧʣʝʯʦ ʜʠʧʦʣʷ ærʝ ʠ ʤʦʤʝʥʪ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ Zʝ = Ūʝærʝ. ɼʣʷ ʚʥʫʪʨʝʥʥʠʭ ʦʙʦʣʦʯʝʢ ʘʪʦʤʘ, ʟʘʧʦʣʥʝʥʥʳʭ ʧʦʣʥʦʩʪʴʶ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʚ ʦʙʦʣʦʯʢʝ ʩʠʤʤʝʪʨʠʯʥʦ, ʠ ʧʣʝʯʦ ʜʠʧʦʣʷ ærʝ = 0. ʇʦʵʪʦʤʫ ʜʣʷ 

ʥʝʡʪʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ çʙʣʘʛʦʨʦʜʥʳʭè ʛʘʟʦʚ, ʠʤʝʶʱʠʭ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʫʶ 

ʦʙʦʣʦʯʢʫ ʩ ʯʠʩʣʦʤ ʵʣʝʢʪʨʦʥʦʚ nmax, ʤʦʤʝʥʪ Zʝ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ. 

ʀʥʘʯʝ ʦʙʩʪʦʠʪ ʜʝʣʦ, ʢʦʛʜʘ ʚʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ ʟʘʥʷʪʘ ʚʘʣʝʥʪʥʳʤʠ ʵʣʝʢʪʨʦʥʘʤʠ ʣʠʰʴ 

ʯʘʩʪʠʯʥʦ (ne < nmax). ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʮʝʥʪʨ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʢʘ ʦʢʘʟʳʚʘʝʪʩʷ ʩʤʝʱʝʥʥʳʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʷʜʨʘ ʘʪʦʤʘ. ʇʨʠ ʵʪʦʤ ʘʪʦʤ ʦʙʨʘʟʫʝʪ çʜʠʥʘʤʠʯʥʳʡè (ʠʟʤʝʥʷʶʱʠʡʩʷ ʧʦ 

ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ) ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʜʠʧʦʣʴ, ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʜʠʧʦʣʴʥʳʡ ʤʦʤʝʥʪ ʘʪʦʤʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʵʣʝʢʪʨʦʥʦʚ ʚʦ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʝ ʘʪʦʤʘ. ʇʨʠ ʵʪʦʤ 

ʵʣʝʤʝʥʪʳ, ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʚʦ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʝ, 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʦʜʥʦʡ ʛʨʫʧʧʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʕʪʫ ʘʩcʠʤʝʪʨʠʶ ʠ ʦʪʨʘʞʘʶʪ ʤʦʤʝʥʪʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ Zʝ [11].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʝʪʩʷ ʘʩʩʠʤʝʪʨʠʷ ʠʭ ʚʥʝʰʥʠʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ. ʉʦʛʣʘʩʥʦ ʪʝʨʤʦʢʠʥʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʨʘʚʥʦʚʝʩʠʷ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʥʝʦʜʥʦʨʦʜʥʳʝ ʩʠʩʪʝʤʳ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʘʣʝʥʪʥʳʭ 

ʵʣʝʢʪʨʦʥʦʚ), ʙʫʜʫʯʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ, ʩʪʨʝʤʷʪʩʷ ʢ ʨʘʚʥʦʚʝʩʠʶ, ʛʜʝ Zi =  0 [12]. ɺ ʩʣʫʯʘʝ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʵʪʦ ʦʟʥʘʯʘʝʪ ʩʪʨʝʤʣʝʥʠʝ ʢ ʥʫʣʶ ʤʦʤʝʥʪʦʚ Zʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʟʘʚʝʨʰʸʥʥʳʤ ʚʥʝʰʥʠʤ ʵʣʝʢʪʨʦʥʥʳʤ 

ʩʣʦʝʤ ʠʟ nmax ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ. ʕʪʦ ʯʠʩʣʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ çʧʨʘʚʠʣʦʤ 

ʦʢʪʝʪʘè ɻ. ʃʴʶʠʩʘ (1916) ʨʘʚʥʦ 8. ʉ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʯʠʩʣʦ ʵʣʝʢʪʨʦʥʦʚ ʥʘ 

ʚʥʝʰʥʝʡ ʦʨʙʠʪʝ ʤʦʞʝʪ ʙʳʪʴ ʜʨʫʛʠʤ, ʥʘʧʨʠʤʝʨ, ʨʘʚʥʳʤ 18 ʠʣʠ 32, ʪ. ʝ. ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʧʦʥʷʪʠʶ ʚʘʣʝʥʪʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞʜʝʥʠʠ ʩʚʷʟʠ ʤʦʤʝʥʪʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚʦ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʝ ʘʪʦʤʘ Zʝ ʩ ʧʦʣʦʞʝʥʠʝʤ ʭʠʤʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʘ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʪʘʙʣʠʮʝ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʩʪʘʚʠʤ ʩʝʙʝ ʘʪʦʤ ʩʦʩʪʦʷʱʠʤ ʠʟ ʷʜʨʘ ʠ ʨʷʜʘ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʤʫ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ (ʦʙʣʘʢʦʚ), ʟʘʧʦʣʥʷʶʱʠʭʩʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʘʚʠʣʫ. ɼʣʷ ʪʘʢʦʛʦ ʨʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʩʠʩʪʝʤ ʤʦʤʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʨʷʜʘ 

Zʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʧʦ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʬʦʨʤʫʣʝ [11]:  

Zʝ =  Ūʝ ЎRʝ = ne eЎRʝ                                                                                   (3) 

ʛʜʝ e ï ʟʘʨʷʜ ʦʜʥʦʛʦ ʵʣʝʢʪʨʦʥʘ; ne ï ʯʠʩʣʦ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʝ ʘʪʦʤʘ; ЎRʝ -

ʩʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʷʜʨʘ ʘʪʦʤʘ.  

ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʘʥʠʟʦʪʨʦʧʠʠ (ЎRʝ  0) ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʳʡ ʘʪʦʤ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʚʦʡʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ ʩ ʟʘʨʷʜʦʤ Ūʝ = nee ʠ ʧʣʝʯʦʤ ЎRʝ. ʇʦʩʢʦʣʴʢʫ ʞʝ ʚʩʝ 

ʦʙʦʣʦʯʢʠ ʘʪʦʤʘ, ʢʨʦʤʝ ʚʥʝʰʥʝʡ, ʟʘʧʦʣʥʝʥʳ ʧʦʣʥʦʩʪʴʶ, ʥʘ ʚʝʣʠʯʠʥʫ ЎRʝ ʚʣʠʷʝʪ ʪʦʣʴʢʦ 

ʚʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ, ʜʣʷ ʢʦʪʦʨʦʡ ЎRʝ =  Rʝ ʠʤʝʝʪ ʩʤʳʩʣ ʘʪʦʤʥʦʛʦ (ʢʦʚʘʣʝʥʪʥʦʛʦ) ʨʘʜʠʫʩʘ 

( ) ()ɟ , ɟ .i i

V

t t dVè - øê úñ r r

()ɟi t



23  

ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ. ʕʪʦ ʠ ʫʯʠʪʳʚʘʝʪ ʤʦʤʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Zʝ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪʩʷ 

ʟʘʚʠʩʠʤʳʤ ʦʪ ʨʘʟʤʝʨʘ ʘʪʦʤʘ. ɺʧʝʨʚʳʝ ʪʘʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʥʘʨʫʞʠʣ ʥʝʤʝʮʢʠʡ ʭʠʤʠʢ 

ʖ. ʄʘʡʝʨ (1870), ʦʩʧʘʨʠʚʘʶʱʠʡ ʧʨʠʦʨʠʪʝʪ ʦʪʢʨʳʪʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʫ 

ɼ. ʀ. ʄʝʥʜʝʣʝʝʚʘ [2]. 

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʤʦʤʝʥʪ Zʝ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ, ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʪʦʤʦʚ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʆʜʥʘʢʦ 

ʚʚʠʜʫ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʦʙʣʘʢʝ (ʦʙʦʣʦʯʢʝ) ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ Zʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʥʝʢʦʪʦʨʳʤ ʜʦʧʫʱʝʥʠʷʤ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʫʯʪʸʤ, ʯʪʦ ʘʪʦʤʳ 

ʵʣʝʤʝʥʪʦʚ ʩ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʦʡ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʦʡ (ne = nmax) ʩʠʤʤʝʪʨʠʯʥʳ, ʪʘʢ ʯʪʦ 

ʧʣʝʯʦ ЎRʝ ʠʭ ʜʠʧʦʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʨʘʚʝʥ ʥʫʣʶ, ʯʪʦ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʭ ʭʠʤʠʯʝʩʢʫʶ 
ʥʝʡʪʨʘʣʴʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʵʪʦ ʧʣʝʯʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʬʫʥʢʮʠʝʡ ʩʪʝʧʝʥʠ 

ʟʘʧʦʣʥʝʥʠʷ ʚʥʝʰʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ ne/nmax: 

ЎRʝ = Rʝ (1 - ne/nmax)                                                         (4) 

ʇʦʩʢʦʣʴʢʫ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʩʤʝʱʝʥʠʷ ЎRʝ ʠ ʤʦʤʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ Zʝ 
ʥʝ ʠʛʨʘʝʪ ʨʦʣʠ, ʪʦ ʩʨʝʜʥʠʡ ʤʦʤʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ (3) ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

ez  = Rʝ e ne (1 - ne/nmax)                                                                                    (5) 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʚʳʨʘʞʝʥʠʶ, ʤʦʤʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ 

ʜʚʘʞʜʳ: ʧʨʠ ne = 0, ʠ ʧʨʠ ne = nmax, ʯʪʦ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʚʳʨʘʞʝʥʠʝ (5) ʦʩʪʘʸʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤ ʧʨʠ ʣʶʙʦʤ 

ʯʠʩʣʝ ne, ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʣʠ 

ʢʚʘʥʪʦʚʳʭ ʤʦʜʝʣʝʡ ʟʘʧʦʣʥʝʥʠʷ ʚʥʝʰʥʠʭ ʦʙʦʣʦʯʝʢ ʘʪʦʤʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ 

ʦʙʦʙʱʸʥʥʫʶ ʛʨʘʬʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʤʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʜʣʷ ʣʶʙʦʛʦ 

ʵʣʝʤʝʥʪʘ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʯʪʦ ʤʳ ʧʦʥʠʤʘʝʤ ʧʦʜ ne: ʚʘʣʝʥʪʥʦʩʪʴ 

(ʦʢʠʩʣʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ) ʵʣʝʤʝʥʪʘ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʝʛʦ ʢ ʦʧʨʝʜʝʣʸʥʥʦʡ ʛʨʫʧʧʝ 

ʵʣʝʤʝʥʪʦʚ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʠʣʠ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʪʘʙʣʠʮʳ, ʠʣʠ ʯʠʩʣʦ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʝʛʦ 

ʚʥʝʰʥʝʤ ʩʣʦʝ.  

3. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ  
 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʚʳʨʘʞʝʥʠʷ (5), ʧʘʨʘʤʝʪʨ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ez  ʜʣʷ ʢʘʞʜʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʪʝʧʝʥʴʶ ʟʘʧʦʣʥʝʥʠʷ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ne/nmax, ʥʦ ʠ 

ʨʘʟʤʝʨʘʤʠ ʘʪʦʤʘ, ʟʘʚʠʩʷʱʠʤʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪ ʯʠʩʣʘ ʝʛʦ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ (ʥʦʤʝʨʘ 

ʧʝʨʠʦʜʘ), ʘ ʚʥʫʪʨʠ ʧʝʨʠʦʜʘ ï ʠ ʦʪ ʯʠʩʣʘ ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʝ (ʥʦʤʝʨʘ 

ʛʨʫʧʧʳ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ez  ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʦʞʝʥʠʷ 

ʵʣʝʤʝʥʪʘ ʚ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʠʣʠ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʪʘʙʣʠʮʝ, ʦʧʠʨʘʷʩʴ ʣʠʰʴ ʥʘ ʠʤʝʶʱʠʝʩʷ 

ʚ ʣʠʪʝʨʘʪʫʨʝ [12] ʜʘʥʥʳʝ ʦʙ ʘʪʦʤʥʳʭ (ʢʦʚʘʣʝʥʪʥʳʭ) ʨʘʜʠʫʩʘʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʠʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʘʣʝʥʪʥʦʩʪʠ, ʥʝ ʜʝʣʘʷ ʠʩʢʣʶʯʝʥʠʷ ʜʣʷ 

ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ ʣʘʥʪʘʥʦʠʜʦʚ ʠ ʘʢʪʠʥʦʠʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʨʘʩʯʸʪʦʚ ʧʦ ʚʳʨʘʞʝʥʠʶ (5) 

ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩ.1.  

ʇʝʨʚʦʝ, ʯʪʦ ʙʨʦʩʘʝʪʩʷ ʚ ʛʣʘʟʘ ʧʨʠ ʚʟʛʣʷʜʝ ʥʘ ʵʪʦʪ ʛʨʘʬʠʢ, ʵʪʦ ʝʛʦ ʥʝʧʨʝʨʳʚʥʳʡ 

çʧʠʣʦʦʙʨʘʟʥʳʡè ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʳʭ ʚʝʣʠʯʠʥ z ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʨʘʟʨʳʚʦʚ ʠ 

ʩʢʘʯʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʪʘʢʠʭ ʚʝʣʠʯʠʥ, ʢʘʢ ʵʥʝʨʛʠʷ ʠʦʥʠʟʘʮʠʠ ʘʪʦʤʦʚ, ʵʥʝʨʛʠʷ ʩʨʦʜʩʪʚʘ 

ʘʪʦʤʦʚ ʢ ʵʣʝʢʪʨʦʥʫ; ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʘʪʦʤʥʳʝ (ʠ ʠʦʥʥʳʝ) ʨʘʜʠʫʩʳ [13]. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʢʦʥ, ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʢʦʪʦʨʦʛʦ çʩʚʦʡʩʪʚʘ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʨʫʢʪʫʨʳ ʠʭ ʚʥʝʰʥʠʭ ʦʙʦʣʦʯʝʢè. 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʛʨʘʬʠʢ ʨʠʩ.1 ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʘ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʝ, ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʣʸʛʢʦʩʪʴʶ ʚʩʪʫʧʘʶʱʠʭ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʘʪʦʤʘʤʠ (ʪ. ʝ. ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ 

http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F_%D0%B8%D0%BE%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F_%D1%81%D1%80%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0_%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D1%83
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F_%D1%81%D1%80%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0_%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D1%83
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BE%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D1%83%D1%81
http://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D1%83%D1%81
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ʟʘʧʦʣʥʝʥʠʷ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ne/nmax), ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʩʥʠʞʝʥʠʝʤ ʧʨʠ ʵʪʦʤ ʝʸ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʘʩʩʠʤʝʪʨʠʠ.  
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ʈʘʩʯʝʪʥʘʷ ñʨʝʘʢʪʠʚʥʦʩʪʴò ʵʣʝʤʝʥʪʦʚ;

ʇʨʝʜʩʢʘʟʘʥʥʘʷ ñʨʝʘʢʪʠʚʥʦʩʪʴò ʣʘʥʪʘʥʦʠʜʦʚ

 

ʈʠʩ.1. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ 
 zï ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ʘʩʩʠʤʝʪʨʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ; 

Ј ï ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʘʩʩʠʤʝʪʨʠʠ ʣʘʥʪʘʥʦʠʜʦʚ. 

ʉʣʝʜʫʶʱʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʩʣʝʜʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʥʝʩʝʥʠʷ 

ʧʦʩʣʝʜʥʝʡ ʛʨʫʧʧʳ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʠʣʠ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʩʠʩʪʝʤʳ ʢ ʥʫʣʝʚʦʡ ʛʨʫʧʧʝ 

ʵʣʝʤʝʥʪʦʚ. ɼ. ʀ. ʄʝʥʜʝʣʝʝʚ ʧʨʠʰʸʣ ʢ ʪʘʢʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʩʚʷʟʠ ʩ ʝʛʦ 

ʧʦʧʳʪʢʦʡ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʤʠʨʦʚʦʛʦ ʵʬʠʨʘ [14]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʵʬʠʨ, ʢʦʪʦʨʳʡ ʦʥ 

ʥʘʟʚʘʣ çʭ-ʵʣʝʤʝʥʪʦʤè, ʩʣʝʜʦʚʘʣʦ ʦʪʥʝʩʪʠ ʚ ʥʘʯʘʣʦ ʪʘʙʣʠʮʳ ʚ ʪʫ ʞʝ ʛʨʫʧʧʫ, ʯʪʦ ʠ ʦʪʢʨʳʪʳʝ ʢ 

ʪʦʤʫ ʚʨʝʤʝʥʠ ʈʘʤʟʘʝʤ ʘʨʛʦʥ, ʥʝʦʥ, ʢʨʠʧʪʦʥ ʠ ʢʩʝʥʦʥ [3]. ʇʨʠ ʵʪʦʤ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ 

ʧʨʦʩʪʦ ʦʙʨʳʚʘʣʘʩʴ ʙʳ ʥʘ ʧʦʩʣʝʜʥʝʤ, ʥʝʟʘʚʝʨʰʸʥʥʦʤ ʧʝʨʠʦʜʝ, ʫʢʘʟʳʚʘʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʸ 

ʧʨʦʜʦʣʞʝʥʠʷ. ʕʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʜʣʷ ʧʣʘʥʝʪ, ʚ ʢʦʪʦʨʳʭ ʪʷʞʸʣʳʝ ʵʣʝʤʝʥʪʳ ʧʦʷʚʣʷʶʪʩʷ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʦʣʴʢʦ ʩ ʚʦʟʨʘʩʪʦʤ. 

ɽʱʸ ʦʜʥʦʡ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʨʘʬʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʨʠʩ.1 ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʣʶʙʦʡ ʢʨʠʚʦʡ ʥʘ ʨʠʩ.1, ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʫʶ (ʨʝʣʘʢʩʘʮʠʦʥʥʫʶ) ʩʠʣʫ, ʩʪʨʝʤʷʱʫʶʩʷ ʚʝʨʥʫʪʴ ʩʠʩʪʝʤʫ ʚ ʦʜʥʦʨʦʜʥʦʝ 

(ʚʥʫʪʨʝʥʥʝ ʨʘʚʥʦʚʝʩʥʦʝ) ʩʦʩʪʦʷʥʠʝ [10]:  

Xe = ÖU/ÖZe ,                                                                 (7) 

ʕʪʘ ʩʠʣʘ ʠʟʤʝʥʷʝʪ ʩʚʦ ʁʚʝʣʠʯʠʥʫ ʠ ʟʥʘʢ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʛʨʫʧʧʳ ʢ 

ʜʨʫʛʦʤʫ. ʇʨʠ ʵʪʦʤ ʩʦʛʣʘʩʥʦ ʨʠʩ.1, ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʨʠʚʦʡ z ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ 

ʤʘʢʩʠʤʘʣʝʥ ʠ ʩʥʠʞʘʝʪʩʷ ʜʦ ʥʫʣʷ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʝʛʦ ʤʘʢʩʠʤʫʤʫ. ʇʦʩʣʝʜʥʝʝ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʠʣʘ Xe, ʷʚʣʷʶʱʘʷʩʷ ʤʝʨʦʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʨʦʜʩʪʚʘ, ʢ ʩʝʨʝʜʠʥʝ ʧʝʨʠʦʜʘ 

ʦʩʣʘʙʝʚʘʝʪ, ʘ ʢ ʢʦʥʮʫ ʧʝʨʠʦʜʘ ʚʥʦʚʴ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ, ʥʦ ʫʞʝ ʩ ʜʨʫʛʠʤ ʟʥʘʢʦʤ. ʕʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʳʪʫ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚ ʢʘʞʜʦʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ 

ʘʢʪʠʚʥʳʭ ʤʝʪʘʣʣʦʚ ʢ ʤʝʥʝʝ ʘʢʪʠʚʥʳʤ, ʘ ʟʘʪʝʤ ʦʪ ʤʘʣʦʘʢʪʠʚʥʳʭ ʥʝʤʝʪʘʣʣʦʚ ʢ ʦʯʝʥʴ 

ʘʢʪʠʚʥʳʤ ʥʝʤʝʪʘʣʣʘʤ. ʇʨʠ ʵʪʦʤ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ (ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʠʥʝʨʪʥʳʤ ʛʘʟʘʤ) 

ʵʪʘ ʩʠʣʘ ʨʝʟʢʦ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ, ʯʪʦ ʠ ʦʙʲʷʩʥʷʝʪ ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʩ 

ʧʝʨʝʭʦʜʦʤ ʦʪ ʵʣʝʤʝʥʪʦʚ 7-ʡ ʛʨʫʧʧʳ ʢ 8-ʡ.  

ʇʣʘʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ z ʦʪ ʧʝʨʠʦʜʘ ʢ ʧʝʨʠʦʜʫ 

ʦʙʫʩʣʦʚʣʝʥʦ ʜʚʫʤʷ ʧʨʦʪʠʚʦʙʦʨʩʪʚʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ ʘʪʦʤʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʭ ʫʧʣʦʪʥʝʥʠʝʤ ʚʩʣʝʜʩʪʚʠʝ ʫʩʠʣʝʥʠʷ 

ʧʨʠʪʷʞʝʥʠʷ ʢ ʷʜʨʫ. ʉʪʦʣʴ ʞʝ ʧʣʘʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ Xe ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ 

ʧʝʨʠʦʜʘ.  

ʉʘʤʦʡ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ 

ʷʚʣʷʝʪʩʷ ʦʙʨʘʱʝʥʠʝ ʧʘʨʘʤʝʪʨʘ z ʚ ʥʫʣʴ ʯʝʨʝʟ ʢʘʞʜʳʝ 8 ʘʪʦʤʥʳʭ ʥʦʤʝʨʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D1%81%D0%B5%D0%BD%D0%BE%D0%BD
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ʧʝʨʠʦʜʫ ʟʘʧʦʣʥʝʥʠʷ ʚʥʝʰʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʩʭʦʜʷʱʝʡ ʚʝʪʚʴʶ 

ʧʦʣʫʚʦʣʥʳ ʤʦʤʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚʦ ʚʥʝʰʥʝʤ ʩʣʦʝ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ, ʠ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʝʛʦ ʥʘʯʘʣʝ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʢʪʨʦʥʦʚ ʚ ʵʪʦʤ ʩʣʦʝ, ʘ ʠʭ ʩʠʤʤʝʪʨʠʠ 

ï ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʧʦʣʥʦʤ ʟʘʧʦʣʥʝʥʠʠ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ, ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ 

ʪʘʢʠʭ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ He, Ne, Ar, Kr, Xe ʠ Rn, ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʚʘʣʝʥʪʥʦʩʪʴ 

ʚʩʝʛʜʘ ʨʘʚʥʘ ʥʫʣʶ. ʆʜʥʘʢʦ ʠʟ ʛʨʘʬʠʢʘ ʨʠʩ.1 ʩʣʝʜʫʝʪ, ʯʪʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʠ ʪʘʢʠʭ ʤʝʪʘʣʣʦʚ, ʢʘʢ 

Co, Rh, Ru, Ir, Os, Rn, Pt ʠ Fe, ʜʣʷ ʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʘʷ ʠʥʝʨʪʥʦʩʪʴ ʦʪʥʶʜʴ ʥʝ ʭʘʨʘʢʪʝʨʥʘ
1)

.      

ɼʣʷ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʤʝʱʝʥʠʝ ʠʭ ʚ ʪʦʡ ʞʝ 8-ʡ ʛʨʫʧʧʝ ʚʳʟʳʚʘʝʪ ʨʷʜ ʚʦʧʨʦʩʦʚ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ, ʢʘʢ ʵʪʦ 

ʩʣʝʜʫʝʪ ʠʟ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʘʪʦʤʘ, ʪ. ʝ. ʧʦ ʩʭʝʤʝ 2ne
2
 ʩ ʫʜʚʦʝʥʠʝʤ 

ʥʝʢʦʪʦʨʳʭ ʧʝʨʠʦʜʦʚ. ʊʦʛʜʘ ʥʠʢʝʣʴ Ni ʩ ʘʪʦʤʥʳʤ ʥʦʤʝʨʦʤ 28 ʠ ʦʙʦʣʦʯʢʘʤʠ 2, 8, 18, ʜʦʣʞʝʥ 

ʧʦʧʘʩʪʴ ʚ ʢʘʪʝʛʦʨʠʶ ʵʣʝʤʝʥʪʦʚ ʩ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʦʡ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʦʡ ne =  nmax = 18, 

ʠ ez  = 0,  

ʪ. ʝ. ʚ ʢʦʥʝʮ 3-ʛʦ ʧʝʨʠʦʜʘ, ʘ ʥʝ ʚ ʧʝʨʚʫʶ ʧʦʜʛʨʫʧʧʫ 4-ʛʦ ʧʝʨʠʦʜʘ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʧʘʣʣʘʜʠʡ Pd ʩ ʘʪʦʤʥʳʤ ʥʦʤʝʨʦʤ 46 (2, 8, 18, 18), ʫ ʢʦʪʦʨʦʛʦ ne = nmax = 18, ʠ ez  = 0 ʜʦʣʞʝʥ 

ʧʦʧʘʩʪʴ ʚ ʢʦʥʝʮ 4-ʛʦ ʧʝʨʠʦʜʘ, ʘ ʥʝ ʚ ʧʝʨʚʫʶ ʩʪʨʦʢʫ 5-ʛʦ ʧʝʨʠʦʜʘ ʪʘʙʣʠʮʳ ʄʝʥʜʝʣʝʝʚʘ ʠ, ʪʝʤ 

ʙʦʣʝʝ, ʥʝ ʚʦ 2-ʶ ʩʪʨʦʢʫ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʩʠʩʪʝʤʳ. ʊʘ ʞʝ ʩʠʪʫʘʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʣʘʪʠʥʳ 

Pt ʩ ʘʪʦʤʥʳʤ ʥʦʤʝʨʦʤ 78 (2, 8, 18, 32), ʢʦʪʦʨʳʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʢʘʟʳʚʘʝʪʩʷ ʪʘʢʞʝ ne = nmax = 

32, ʠ ez  = 0. ʉʣʝʜʫʶʱʠʤ ʠʥʝʨʪʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʣʫʪʦʥʠʡ ʩ ʘʪʦʤʥʳʤ ʥʦʤʝʨʦʤ 94 (2, 

8, 18, 32, 18), ʫ ʢʦʪʦʨʦʛʦ ne = nmax = 18, ʠ ez  = 0. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʚ ʢʘʞʜʦʤ ʧʝʨʠʦʜʝ 

ʥʠʩʧʘʜʘʶʱʝʡ ʚʝʪʚʠ ʤʦʤʝʥʪʘ ez  ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʠʥʝʨʪʥʳʭ 

ʩʚʦʡʩʪʚ ʫ ʥʠʢʝʣʷ, ʧʘʣʣʘʜʠʷ, ʧʣʘʪʠʥʳ ʠ ʧʣʫʪʦʥʠʷ. ʄʦʞʥʦ ʪʘʢʞʝ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʷʚʣʝʥʠʝ 

ʠʥʝʨʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʦʙʝʣʠʷ No ʩ ʘʪʦʤʥʳʤ ʥʦʤʝʨʦʤ 102 (2, 8, 18, 32, 18, 32), ʫ ʢʦʪʦʨʦʛʦ ne = 

nmax = 32, ʠ ez  = 0. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʣʝʤʝʥʪʳ Fe, Co, Ru, Ph, Js, Ir, Hh ʠ Mt ʧʦʧʘʜʘʶʪ ʥʘ 

ʥʠʩʭʦʜʷʱʫʶ ʚʝʪʚʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʠʦʜʦʚ ʩ ez  <  1. 

ʀʟʚʝʩʪʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʣʘʥʪʘʥʦʠʜʦʚ (ʩ ʘʪʦʤʥʳʤ ʥʦʤʝʨʦʤ ʦʪ 57 ʜʦ 71) ʠʣʠ 

ʘʢʪʠʥʦʠʜʦʚ (ʩ ʥʦʤʝʨʘʤʠ 89ï103) ʚ ʝʜʠʥʩʪʚʝʥʥʦʡ ʢʣʝʪʢʝ ʪʘʙʣʠʮʳ [15]. ɻʨʘʬʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʫʩʪʨʘʥʷʝʪ ʵʪʦ ʥʝʜʦʩʪʘʪʦʢ. ʅʘʣʠʯʠʝ ʥʘ ʨʠʩ.1 

ʥʠʩʧʘʜʘʶʱʠʭ ʚʝʪʚʝʡ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʪʘʙʣʠʮʳ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʣʘʥʪʘʥʦʠʜʦʚ ʜʚʫʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʦʜʛʨʫʧʧ ʩ ʘʥʘʣʦʛʠʯʥʳʤ 

ʯʝʨʝʜʦʚʘʥʠʝʤ ʠʭ ʩʚʦʡʩʪʚ. ʃʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚʙʣʠʟʠ ɺʘ ʠ Hf, ʦʥʠ ʦʪʯʸʪʣʠʚʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ 

ʥʘ ʨʠʩʫʥʢʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʛʨʫʧʧʘ ʣʘʥʪʘʥʦʠʜʦʚ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʥʠʤʘʝʪ ʥʝ ʦʜʥʫ 

ʢʣʝʪʦʯʢʫ ʪʘʙʣʠʮʳ, ʘ ʜʚʘ (ʦʩʥʦʚʥʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ) ʨʷʜʘ 6-ʛʦ ʧʝʨʠʦʜʘ ʪʘʙʣʠʮʳ 

ʄʝʥʜʝʣʝʝʚʘ [10]. ʉʪʦʣʴ ʞʝ ʦʪʯʸʪʣʠʚʦ ʫʢʘʟʘʥʠʝ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʚʫʭ ʧʦʜʛʨʫʧʧ ʘʢʪʠʥʦʠʜʦʚ 

ʩ ʥʦʤʝʨʘʤʠ 89ï103, ʩʣʝʜʫʶʱʠʭ ʟʘ ʨʘʜʦʥʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ, ʟʘʢʘʥʯʠʚʘʶʱʠʭʩʷ ʥʝʠʟʚʝʩʪʥʳʤʠ ʧʦʢʘ ʠʥʝʨʪʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ.  

ʇʨʠ ʵʪʦʤ ʧʝʨʠʦʜʳ ʷʚʣʷʶʪʩʷ ʢʦʨʦʪʢʠʤʠ, ʢʘʢ ʚ ʪʘʙʣʠʮʝ ʄʝʥʜʝʣʝʝʚʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʝʛʦ ʪʘʙʣʠʮʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʠʩʣʦ ʧʝʨʠʦʜʦʚ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ, ʦʧʠʩʳʚʘʝʤʦʡ ʛʨʘʬʠʢʦʤ ʨʠʩ.1, ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙɧʣʴʰʠʤ, ʯʝʤ ʯʠʩʣʦ ʩʪʨʦʢ ʚ 

ʪʘʙʣʠʮʝ ʄʝʥʜʝʣʝʝʚʘ (ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʣʘʥʪʘʥʦʠʜʦʚ) ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙɧʣʴʰʠʤ, ʯʝʤ 

ʚ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʪʘʙʣʠʮʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚʧʝʨʚʳʝ ɹ. ɹʨʘʫʥʝʨʦʤ (1902) [3]. ʉʪʘʥʦʚʠʪʩʷ 

ʷʩʥʦʡ ʠ ʧʨʠʯʠʥʘ ʫʜʚʦʝʥʠʷ ʛʨʫʧʧ ʚ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʪʘʙʣʠʮʝ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʘʣʠʯʠʝʤ 

ʚʥʫʪʨʠ ʜʣʠʥʥʦʛʦ ʧʝʨʠʦʜʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʧʝʨʠʦʜʦʚ. ɺʩʝ ʵʪʠ ʩʣʝʜʩʪʚʠʷ ʪʝʨʤʦʢʠʥʝʪʠʢʠ ʥʝ 

                                                
1) ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ, ʧʦʞʘʣʫʡ, ʣʠʰʴ ʟʥʘʤʝʥʠʪʘʷ çʜʝʣʠʡʩʢʘʷ ʢʦʣʦʥʥʘè, ʥʝ ʧʦʜʜʘʶʱʘʷʩʷ ʢʦʨʨʦʟʠʠ ʫʞʝ ʚ 

ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʩʪʦʣʝʪʠʡ. 
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ʧʨʦʪʠʚʦʨʝʯʘʪ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ ʠ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʳʢʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʧʝʨʠʦʜʦʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʝ ʠʥʝʨʪʥʳʤʠ ʛʘʟʘʤʠ, ʘ ʠʥʝʨʪʥʳʤʠ ʤʝʪʘʣʣʘʤʠ.  

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʦʙʣʘʜʘʝʪ ʙɧʣʴʰʝʡ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʛʨʘʬʠʢʝ ʨʠʩ.1 

ʥʘʛʣʷʜʥʦ ʧʨʦʩʪʫʧʘʝʪ ʨʘʟʥʠʮʘ ʚ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʤʝʞʜʫ ʙʣʠʞʘʡʰʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʦʡ 

ʞʝ ʛʨʫʧʧʳ. ʕʪʘ ʨʘʟʥʠʮʘ ʚ Z ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʮʠʷʭ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʚʥʝʰʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ ʘʪʦʤʘ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʥʝʡ ʵʣʝʢʪʨʦʥʦʚ. ʆʥʘ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʚʘʣʝʥʪʥʦʩʪʠ (ʦʢʠʩʣʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ) ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʟʘ ʩʯʸʪ ʚʦʟʙʫʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʥʠʞʝʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ. 

ɼʘʣʝʝ, ʩʦʛʣʘʩʥʦ ʨʠʩ.1, ʧʣʘʚʥʦʡ ʛʨʘʥʠʮʝʡ ʧʝʨʝʭʦʜʘ ʦʪ ʤʝʪʘʣʣʦʚ ʢ ʥʝʤʝʪʘʣʣʘʤ ʩʣʫʞʠʪ 

ʧʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʫʤʘ ez . ɽʸ ʧʦʣʦʞʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʛʣʘʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʵʣʝʢʪʨʦʥʘʤʠ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ne/nmax. ʇʨʠ nmax = 8 ʵʪʦ 

ʧʦʣʦʞʝʥʠʝ ʙʣʠʟʢʦ ʢ ʩʝʨʝʜʠʥʝ ʧʝʨʠʦʜʘ, ʦʜʥʘʢʦ ʦʥʦ ʙʫʜʝʪ ʩʤʝʱʘʪʴʩʷ ʚʧʨʘʚʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

nmax. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʪʘʙʣʠʮʘʤ, ʥʘ ʢʦʪʦʨʳʭ ʦʙʣʘʩʪʴ ʤʝʪʘʣʣʦʚ ʩʤʝʱʘʝʪʩʷ 

ʚʧʨʘʚʦ. ʇʦʵʪʦʤʫ ʧʦʣʦʞʝʥʠʝ ʵʪʦʛʦ ʤʘʢʩʠʤʫʤʘ ʠ ʥʘʟʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʝʤʫ ʧʝʨʝʭʦʜʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʤʝʞʜʫ ʤʝʪʘʣʣʘʤʠ ʠ ʥʝʤʝʪʘʣʣʘʤʠ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʥʳʤ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʪʦʯʥʝʥʠʷ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʝʣʠʯʠʥʫ z max, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʨʘʜʠʫʩʦʚ ʘʪʦʤʦʚ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʟʘʤʝʪʠʤ, ʯʪʦ ʛʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʨʝʜʧʨʠʥʷʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʩʪʘʸʪʩʷ ʚʳʷʚʣʝʥʠʝ ʩʚʷʟʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ ʩ ʧʘʨʘʤʝʪʨʦʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʘʪʦʤʘ Zʝ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʠʝ ʚ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʣʘʥʪʘʥʦʠʜʦʚ ʠ ʘʢʪʠʥʦʠʜʦʚ, ʠ 

ʧʨʝʜʩʢʘʟʘʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʝʨʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʟʘʤʳʢʘʶʱʠʭ ʧʝʨʠʦʜʳ ʥʘʨʷʜʫ ʩ 

çʙʣʘʛʦʨʦʜʥʳʤʠè ʛʘʟʘʤʠ. 

4. ɿʘʢʣʶʯʝʥʠʝ 
 

4.1. ʈʘʩʩʤʦʪʨʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʩ ʧʦʟʠʮʠʡ ʪʝʨʤʦʢʠʥʝʪʠʢʠ ʢʘʢ ʪʝʨʤʦʜʠʥʘʤʠʢʠ 

ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʘʩʩʠʤʝʪʨʠʶ ʠʭ ʚʥʝʰʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ. 

4.2. ʕʪʦʪ ʧʘʨʘʤʝʪʨ, ʠʤʝʥʫʝʤʳʡ ʤʦʤʝʥʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, 

ʫʯʠʪʳʚʘʝʪ ʟʘʨʷʜʦʚʦʝ ʯʠʩʣʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ, 

ʩʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ʠ ʨʘʜʠʫʩ ʘʪʦʤʘ, ʪ. ʝ. ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʝʪ 

ʩʪʨʫʢʪʫʨʫ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. 

4.3. ʄʦʤʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʧʨʝʪʝʨʧʝʚʘʝʪ ʮʠʢʣʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʘʞʜʦʤ 

ʧʝʨʠʦʜʝ ʦʪ ʥʫʣʷ ʜʦ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ ʠ ʚʥʦʚʴ ʜʦ ʥʫʣʷ, ʪ. ʝ. ʠʤʝʝʪ ʢʘʢ ʚʦʩʭʦʜʷʱʫʶ, ʪʘʢ ʠ 

ʥʠʩʧʘʜʘʶʱʫʶ ʚʝʪʚʴ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʥʠʭ ʭʠʤʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʠʩʢʣʶʯʘʷ ʪʝʤ 

ʩʘʤʳʤ ʢʘʢʠʝ-ʣʠʙʦ ʩʢʘʯʢʠ ʠ ʨʘʟʨʳʚʳ ʚ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

4.4. ʆʙʨʘʟʦʚʘʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʧʨʝʨʳʚʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʜʘʸʪ ʥʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʳʡ ʧʝʨʠʦʜ 

ʥʘʯʠʥʘʝʪʩʷ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʣʠʙʦ ʠʥʝʨʪʥʳʤʠ ʛʘʟʘʤʠ, ʣʠʙʦ ʠʥʝʨʪʥʳʤʠ ʤʝʪʘʣʣʘʤʠ. ʕʪʦ 

ʧʦʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʦʚʳʤ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʠ ʢʣʘʩʩʠʯʝʩʢʦʡ, ʥʠ ʢʚʘʥʪʦʚʦ-

ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʷʤ ʩʪʨʦʝʥʠʷ ʘʪʦʤʘ. 

4.5. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʛʨʫʧʧʫ 

ʣʘʥʪʘʥʦʠʜʦʚ ʠ ʘʢʪʠʥʦʠʜʦʚ ʚ ʥʝʧʨʝʨʳʚʥʫʶ ʮʝʧʦʯʢʫ, ʧʨʝʜʩʢʘʟʳʚʘʷ ʧʦʷʚʣʝʥʠʝ ʚ ʥʠʭ ʧʝʨʠʦʜʦʚ, 

ʧʦʜʦʙʥʳʭ ʠʟʚʝʩʪʥʳʤ ʨʘʥʝʝ. ɺ ʠʪʦʛʝ ʯʠʩʣʦ ʛʨʫʧʧ ʵʣʝʤʝʥʪʦʚ, ʦʭʚʘʪʳʚʘʝʤʳʭ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʦʡ, ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʝ ʚ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʠ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʩʠʩʪʝʤʝ ʵʣʝʤʝʥʪʦʚ. 

4.6. ʊʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʨʠʚʳʭ ʧʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʟʘʢʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʠʣʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʩ ʜʨʫʛʠʤʠ, ʠ ʠʤʝʝʪ ʚ 

ʢʘʞʜʦʤ ʧʝʨʠʦʜʝ ʜʚʘ ʤʘʢʩʠʤʫʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʠʙʦʣʝʝ ʦʪʯʸʪʣʠʚʦʤʫ ʧʨʦʷʚʣʝʥʠʶ ʠʭ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʠ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ. ʉʢʘʯʢʦʦʙʨʘʟʥʦʝ ʠʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ʵʪʠʭ ʩʠʣ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʢ ʜʨʫʛʦʤʫ ʦʙʲʷʩʥʷʝʪ ʨʝʟʢʠʡ ʧʝʨʝʭʦʜ ʢ ʠʥʝʨʪʥʳʤ ʛʘʟʘʤ ʠ ʥʝ 

ʥʘʨʫʰʘʝʪ ʧʣʘʚʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʯʠʩʣʘ ʦʙʦʣʦʯʝʢ ʘʪʦʤʘ ʩ ʝʛʦ ʚʦʟʨʘʩʪʦʤ. 
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4.7. ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʦʙʲʷʩʥʷʝʪ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʦʚʪʦʨʝʥʠʡ 

ʩʚʦʡʩʪʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʮʠʢʣʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʝʤ ʩʪʝʧʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʚʥʝʰʥʠʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ ʠ ʫʩʪʨʘʥʷʝʪ ʦʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʪʘʙʣʠʮ, 

ʫʢʘʟʳʚʘʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʦʪʢʠʭ ʧʝʨʠʦʜʦʚ 

ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 8 ʘʪʦʤʥʳʭ ʥʦʤʝʨʦʚ.  
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ʂ 150-ʣʝʪʥʝʡ ʛʦʜʦʚʱʠʥʝ ʊʘʙʣʠʮʳ ɼ.ʀ.ʄʝʥʜʝʣʝʝʚʘ 
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ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʆʆʅ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʣʝʪʥʝʝ 
ʧʨʠʥʠʞʝʥʠʝ ʟʘʧʘʜʥʦʡ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʟʥʘʯʠʤʦʩʪʠ ʨʘʙʦʪ ɼ. ʀ. ʄʝʥʜʝʣʝʝʚʘ, 

ʦʙʲʷʚʠʣʘ 2019 ʛʦʜ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʛʦʜʦʤ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʊʘʙʣʠʮʳ ʵʣʝʤʝʥʪʦʚ ʄʝʥʜʝʣʝʝʚʘ, ʘ 

ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ ʦʪ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

 

Annotation: Considered the reasons why the UN, despite the years of the western scientific 

community belittling the significance of the work of D. I. Mendeleevôs works, announced 2019 as the 

International Year of the Periodic Table of the Periodic Elements, also considered the reasons for the 
deviation of some physical parameters of the elements from the regularity of the periodic system. 
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150 ʣʝʪ ʥʘʟʘʜ ʚʝʣʠʢʠʡ ʨʫʩʩʢʠʡ ʫʯʝʥʳʡ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʄʝʥʜʝʣʝʝʚ ʧʦʩʣʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʫʜʦʚ ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʦʶ ʇʝʨʠʦʜʠʯʝʩʢʫʶ ʊʘʙʣʠʮʫ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʜʣʠʥʥʳʤ ʧʨʦʨʳʚʦʤ ʚ ʥʘʫʢʝ. ʄʝʥʜʝʣʝʝʚ ʥʘʤʥʦʛʦ ʦʧʝʨʝʜʠʣ ʚʨʝʤʷ, ʠ ʧʦʪʦʤʫ 

ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʧʦʥʷʣʠ ʝʛʦ ʛʝʥʠʘʣʴʥʫʶ ʧʨʦʟʦʨʣʠʚʦʩʪʴ ʠ ʙʝʟʜʘʨʥʦ ʢʨʠʪʠʢʦʚʘʣʠ ʥʦʚʫʶ ʩʠʩʪʝʤʫ. 

ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʟʥʘʯʝʥʠʝ ʤʝʥʜʝʣʝʝʚʩʢʦʡ ʊʘʙʣʠʮʳ 

ʧʨʠʥʠʞʘʣʦʩʴ, ʘ ʪʦ ʠ ʧʨʦʩʪʦ ʟʘʤʘʣʯʠʚʘʣʦʩʴ. 

ɺ ʵʪʦʤ ʶʙʠʣʝʡʥʦʤ ʛʦʜʫ ʥʝʧʨʦʩʪʦʡ ʞʠʟʥʠ ʊʘʙʣʠʮʳ ʄʝʥʜʝʣʝʝʚʘ ʆʆʅ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ 

ʦʙʲʷʚʠʪʴ 2019 ʛʦʜ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʛʦʜʦʤ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʄʝʥʜʝʣʝʝʚʘ, ʘ 

ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʵʣʝʤʝʥʪʦʚ ʚ ʊʘʙʣʠʮʝ ʠʤʝʥʦʚʘʪʴ ʏʠʩʣʦʤ ʄʝʥʜʝʣʝʝʚʘ (ʏʄ). ʕʪʦ ʨʝʰʝʥʠʝ 

ʆʆʅ ï ʥʝʩʦʤʥʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ʇʝʨʚʘʷ 

ʩʦʜʝʨʞʠʪ ʠʩʪʦʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʚʦ ʚʪʦʨʦʡ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʝʥʜʝʣʝʝʚʩʢʘʷ ʊʘʙʣʠʮʘ (ʄʊ) 

ʧʦʤʦʛʘʝʪ ʦʙʲʷʩʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʢʚʘʟʠʘʥʦʤʘʣʠʡ, ʪ. ʝ. ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʣʠʰʴ ʢʘʞʫʪʩʷ 

ʘʥʦʤʘʣʴʥʳʤʠ. 
 

ʏʘʩʪʴ 1. ʀʩʪʦʨʠʯʝʩʢʠʡ ʦʙʟʦʨ 
 

ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʧʳʪʘʣʠʩʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʚ 

ʚʠʜʝ ʧʦʥʷʪʥʦʡ ʪʘʙʣʠʮʳ. ɽʱʝ 350 ʣʝʪ ʥʘʟʘʜ ʈʦʙʝʨʪ ɹʦʡʣʴ, ʘʚʪʦʨ ʦʙʱʝʠʟʚʝʩʪʥʦʛʦ ʟʘʢʦʥʘ ʦ 

ʛʘʟʘʭ, ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʧʝʨʚʦʝ ʥʘʫʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʪʦʤʘ, ʢʘʢ çʥʝʨʫʰʠʤʦʡ ʧʝʨʚʠʯʥʦʡ 

ʢʦʨʧʫʩʢʫʣʳè, ʧʨʝʜʩʢʘʟʘʚ, ʯʪʦ ʢ 13 ʩʫʱʝʩʪʚʫʶʱʠʤ ʚʩʢʦʨʝ ʜʦʙʘʚʷʪʩʷ ʥʦʚʳʝ. ʀʟ ʵʪʠʭ 13 

ʢʦʨʧʫʩʢʫʣ 11 ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʩ ʥʝʟʘʧʘʤʷʪʥʳʭ ʚʨʝʤʝʥ: ʞʝʣʝʟʦ, ʟʦʣʦʪʦ, ʤʝʜʴ, ʦʣʦʚʦ, ʧʣʘʪʠʥʘ, 

ʨʪʫʪʴ, ʩʚʠʥʝʮ, ʩʝʨʘ, ʩʝʨʝʙʨʦ ʠ ʫʛʣʝʨʦʜ. ɺ ʉʨʝʜʥʝʚʝʢʦʚʴʝ ʙʳʣʠ ʦʪʢʨʳʪʳ ʚʩʝʛʦ ʜʚʝ ʥʦʚʳʭ 

ʢʦʨʧʫʩʢʫʣʳ ï ʮʠʥʢ ʠ ʤʳʰʴʷʢ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʡ ʚ ʈʦʩʩʠʠ ʧʦʣʫʯʠʣ ʩʚʦʝ ʠʤʷ ʧʦʪʦʤʫ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʦʪʠʚ ʤʳʰʝʡ. ɺ ʵʪʦ ʚʨʝʤʷ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʥʘʫʢʝ ʙʝʟʨʘʟʜʝʣʴʥʦ 

ʛʦʩʧʦʜʩʪʚʦʚʘʣʠ ʘʣʭʠʤʠʢʠ. ʋ ʥʠʭ ʙʳʣʠ ʩʝʨʴʝʟʥʳʝ ʫʩʧʝʭʠ, ʥʦ ʜʦʙʠʪʴʩʷ ʩʚʦʠʭ ʛʣʘʚʥʳʭ ʮʝʣʝʡ 

ʦʥʠ ʥʝ ʤʦʛʣʠ, ʪʘʢ ʢʘʢ ʠʭ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʘʷ ʠʜʝʦʣʦʛʠʷ ʙʳʣʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʡ. ʊʘʢ, ʦʥʠ 

ʩʯʠʪʘʣʠ, ʯʪʦ ʚʩʝ ʚʝʱʝʩʪʚʘ ï ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʠʟ ʩʤʝʩʠ ʩʝʨʳ ʠ ʨʪʫʪʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʣʦ ʥʘʜʝʷʪʴʩʷ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʟ ʥʠʭ ʟʦʣʦʪʘ. ʉʦʛʣʘʩʥʦ ʠʭ ʫʯʝʥʠʶ, ʩʝʨʘ, ʢʦʪʦʨʘʷ ʧʦʯʝʤʫ-

ʪʦ ʩʯʠʪʘʣʘʩʴ ʥʦʩʠʪʝʣʝʤ ʤʫʞʩʢʠʭ ʥʘʯʘʣ, ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʭʠʭ ʠʩʧʘʨʝʥʠʡ ʚ 

ʟʝʤʣʝ, ʘ ʨʪʫʪʴ ï ʥʦʩʠʪʝʣʴ ʞʝʥʩʢʠʭ ʥʘʯʘʣ ï ʟʘ ʩʯʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʢʨʳʭ ʠʩʧʘʨʝʥʠʡ. ʂ ʢʦʥʮʫ 

ʉʨʝʜʥʠʭ ʚʝʢʦʚ, ʢʦʛʜʘ ʙʝʩʧʦʤʦʱʥʦʩʪʴ ʘʣʭʠʤʠʠ ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʡ, ʨʦʜʠʣʘʩʴ ʟʥʘʤʝʥʠʪʘʷ 

ʧʦʛʦʚʦʨʢʘ: çʍʠʤʠʷ ï ʜʦʯʴ ʘʣʭʠʤʠʠ, ʥʦ ʜʦʯʴ ʥʝ ʚʠʥʦʚʘʪʘ, ʯʪʦ ʤʘʤʘʰʘ ʛʣʫʧʦʚʘʪʘè.   

ɺ 18 ʚʝʢʝ ʥʘʯʘʣʦʩʴ ʤʘʩʩʦʚʦʝ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʧʠʩʦʢ ʢʦʨʧʫʩʢʫʣ ʧʦʧʦʣʥʠʣʠ 

ʘʟʦʪ, ʙʘʨʠʡ, ʚʠʩʤʫʪ, ʚʦʜʦʨʦʜ, ʢʠʩʣʦʨʦʜ, ʤʘʨʛʘʥʝʮ, ʥʠʢʝʣʴ, ʭʣʦʨ ʠ ʜʨʫʛʠʝ ʤʝʥʝʝ ʠʟʚʝʩʪʥʳʝ 

ʵʣʝʤʝʥʪʳ. 

ʏʝʨʝʟ 100 ʣʝʪ ʧʦʩʣʝ ʈ. ɹʦʡʣʷ ɸʥʪʫʘʥ ʃʘʚʫʘʟʴʝ ʩʦʩʪʘʚʠʣ ʩʧʠʩʦʢ ʠʟ ʠʟʚʝʩʪʥʳʭ ʥʘ ʪʦʪ 

ʧʝʨʠʦʜ 33 çʧʨʦʩʪʳʭ ʚʝʱʝʩʪʚè. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʠ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝʣʴʟʷ ʙʳʣʦ ʩʦʟʜʘʪʴ 

ʨʝʘʣʴʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ çʧʨʦʩʪʳʭ ʚʝʱʝʩʪʚè. ʂ ʩʝʨʝʜʠʥʝ 19 ʚʝʢʘ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʫʞʝ 63 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘ, ʥʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʩʝ ʧʦʧʳʪʢʠ ʩʚʝʩʪʠ ʠʭ ʚ ʦʜʥʫ ʩʠʩʪʝʤʫ ʢʦʥʯʘʣʠʩʴ 

ʥʝʫʜʘʯʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʦʣʴʢʦ ʘʪʦʤʥʦʡ ʤʘʩʩʳ 

(ɸʄ) ʵʣʝʤʝʥʪʘ ʠ ʝʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʝʟ ʜʦʣʞʥʦʛʦ ʫʯʝʪʘ ʠʭ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʥʝ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ ʫʩʧʝʭʫ.  ʂ ʪʦʤʫ ʞʝ, ʫ ʤʥʦʛʠʭ ʵʣʝʤʝʥʪʦʚ ɸʄ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʥʝʚʝʨʥʦ, ʨʷʜ ʵʣʝʤʝʥʪʦʚ ʝʱʝ ʥʝ ʙʳʣ ʦʪʢʨʳʪ, ʠ ʠʭ ʤʝʩʪʘ ʚ ʊʘʙʣʠʮʝ ʟʘʥʠʤʘʣʠ 

ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʯʪʦ ʠʩʢʣʶʯʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʆʜʠʥ ʵʣʝʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣ ʚ ʧʨʠʨʦʜʝ, ʠ ʦʰʠʙʦʯʥʦ ʧʦʤʝʱʘʣʩʷ ʚ ʪʘʙʣʠʮʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ ʩʪʘ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʯʝʤ ʩʪʦ ʧʷʪʥʘʜʮʘʪʳʡ ʥʘʟʳʚʘʝʪʩʷ 

ʄʦʩʢʦʚʠʡ. ɺ ʧʨʠʨʦʜʝ ʦʙʥʘʨʫʞʝʥʦ ʣʠʰʴ 92 ʵʣʝʤʝʥʪʘ. ʆʩʪʘʣʴʥʳʝ ʧʦʣʫʯʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʄʊ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ, ʥʝ 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʮʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʞʥʝʡ 

ʛʨʘʥʠʮʳ ʄʊ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. 

ɺ 1864 ʛ. ʋʥʠʚʝʨʩʠʪʝʪ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʧʨʝʜʣʦʞʠʣ ʤʦʣʦʜʦʤʫ ʄʝʥʜʝʣʝʝʚʫ ʯʠʪʘʪʴ 

ʣʝʢʮʠʠ ʧʦ ʭʠʤʠʠ. ʆʥ ʩ ʵʥʪʫʟʠʘʟʤʦʤ ʧʨʠʥʷʣʩʷ ʟʘ ʜʝʣʦ, ʟʘʚʦʝʚʘʣ ʙʦʣʴʰʦʡ ʘʚʪʦʨʠʪʝʪ ʫ 
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ʩʪʫʜʝʥʪʦʚ, ʥʦ ʚʩʢʦʨʝ ʧʨʠʰʣʦ ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʘʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʧʨʠʯʠʥʘʭ ʨʝʘʣʴʥʦʡ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʤʥʦʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʊʦʛʜʘ ʦʥ ʚʟʷʣ 63 

ʢʘʨʪʦʥʢʠ, ʥʘʧʠʩʘʣ ʥʘ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ 

ʨʘʩʢʣʘʜʳʚʘʣ ʠʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʦʟʥʠʢʣʘ ʩʪʨʦʡʥʘʷ ʩʠʩʪʝʤʘ ʚʟʘʠʤʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʘʪʦʤʥʳʤʠ ʤʘʩʩʘʤʠ (ɸʄ) ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʩʦʙʣʶʜʘʣʠʩʴ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚ ʨʝʘʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʥ ʪʚʝʨʜʦ ʚʝʨʠʣ. ʈʝʰʘʷ ʵʪʫ ʧʨʦʙʣʝʤʫ, 

ʄʝʥʜʝʣʝʝʚ ʧʨʦʷʚʠʣ ʛʝʥʠʘʣʴʥʫʶ ʧʨʦʟʦʨʣʠʚʦʩʪʴ ʠ ʥʦʚʘʪʦʨʩʢʠʝ ʢʘʯʝʩʪʚʘ. ɺʝʜʴ ʧʨʠʥʮʠʧ 

ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʩʪʘʣ ʧʦʥʷʪʥʳʤ ʣʠʰʴ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʕʨʥʩʪʦʤ ʈʝʟʝʨʬʦʨʜʦʤ 

ʚʥʫʪʨʠʘʪʦʤʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʪ. ʝ. ʧʦʯʪʠ ʯʝʨʝʟ ʧʦʣʚʝʢʘ. 

ɸ ʄʝʥʜʝʣʝʝʚ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʠʯʝʛʦ ʵʪʦʛʦ ʥʝ ʟʥʘʷ, ʧʨʝʢʨʘʩʥʦ ʧʦʥʷʣ ʩʫʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʝʝ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʩʤʝʣʦ ʠʟʤʝʥʠʣ ɸʄ ʫ 7 ʵʣʝʤʝʥʪʦʚ ʠ 

ʧʨʝʜʩʢʘʟʘʣ 4 ʥʦʚʳʭ, ʦʩʪʘʚʠʚ ʜʣʷ ʥʠʭ ʚ ʊʘʙʣʠʮʝ ʧʫʩʪʳʝ ʤʝʩʪʘ, ʥʦ ʢʦʥʢʨʝʪʥʦ ʫʢʘʟʘʚ ʠʭ 

ʩʚʦʡʩʪʚʘ, ʪ. ʝ. ʩʦʟʜʘʣ ʩʪʨʦʡʥʫʶ ʇʝʨʠʦʜʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʧʨʠʯʝʤ ʯʠʩʪʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 

ʧʫʪʝʤ, ʙʝʟ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʅʝʨʝʜʢʦ ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʃʦʪʘʨ ʄʝʡʝʨ 

ʦʧʝʨʝʜʠʣ ʄʝʥʜʝʣʝʝʚʘ ʥʘ 4 ʛʦʜʘ. ʆʜʥʘʢʦ ʥʝ ʙʫʜʝʤ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʚ ʪʘʙʣʠʮʝ ʄʝʡʝʨʘ ʙʳʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʩʝʛʦ 47 ʵʣʝʤʝʥʪʦʚ, ʪ. ʝ. ʄʝʡʝʨ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʨʝʜʩʢʘʟʳʚʘʣ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʥʦ 

ʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣ ʤʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ, ʝʩʣʠ ʦʥʠ ʥʝ ʩʦʚʧʘʜʘʣʠ ʩ ʝʛʦ ʩʠʩʪʝʤʦʡ. ʏʝʨʝʟ ʧʦʣʛʦʜʘ 

ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʄʊ ʄʝʡʝʨ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʣ ʩʚʦʶ ʪʘʙʣʠʮʫ, ʧʨʠʯʝʤ ʦʥ ʥʝ ʤʦʛ ʥʝ ʟʥʘʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʄʊ, ʧʦʩʢʦʣʴʢʫ ʄʝʥʜʝʣʝʝʚ ʨʘʟʦʩʣʘʣ ʩʚʦʡ ʪʨʫʜ ʚʩʝʤ ʚʝʜʫʱʠʤ ʭʠʤʠʢʘʤ ʤʠʨʘ ʩ 

ʧʨʦʩʴʙʦʡ ʦʮʝʥʢʠ. 

ʆʜʥʘʢʦ, ʨʦʩʩʠʡʩʢʠʝ ʘʢʘʜʝʤʠʢʠ ʚʩʪʨʝʪʠʣʠ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʚ ʰʪʳʢʠ, ʥʘʟʚʘʚ ʝʝ ʘʚʪʦʨʘ 

ʙʝʟʫʤʥʳʤ ʬʘʥʪʘʟʝʨʦʤ, ʠ ʦʪʢʣʦʥʠʣʠ ʝʛʦ ʧʨʠʝʤ ʚ ɸʢʘʜʝʤʠʶ. ʄʥʦʛʠʝ ʠʥʦʩʪʨʘʥʥʳʝ ʘʚʪʦʨʳ 

ʧʦʜʦʙʥʳʭ ʪʘʙʣʠʮ, ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʰʝʥʠʝʤ ʨʦʩʩʠʡʩʢʠʭ ʘʢʘʜʝʤʠʢʦʚ, ʩʪʘʣʠ ʧʨʦʪʘʣʢʠʚʘʪʴ 

ʩʚʦʠ ʩʠʩʪʝʤʳ, ʠ ʥʝʢʦʪʦʨʳʝ ʜʦʙʠʣʠʩʴ ʫʩʧʝʭʘ ʚ ʩʚʦʠʭ ʩʪʨʘʥʘʭ. ʅʦ ʚʩʢʦʨʝ ʥʘʯʘʣʠ 

ʧʦʜʪʚʝʨʞʜʘʪʴʩʷ ʧʨʦʛʥʦʟʳ ʄʝʥʜʝʣʝʝʚʘ. ʋʯʝʥʳʝ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʧʦʩʣʝ ʧʨʦʚʝʨʦʢ 

ʩʦʛʣʘʩʠʣʠʩʴ ʩʦ ʚʩʝʤʠ ʠʩʧʨʘʚʣʝʥʠʷʤʠ ɸʄ, ʘ ʟʘʪʝʤ ʙʳʣʠ ʦʪʢʨʳʪʳ 4 ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʵʣʝʤʝʥʪʘ ʩ 

ʨʘʥʝʝ ʫʢʘʟʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɸʚʪʦʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʪʘʙʣʠʮ ʧʦʩʪʫʧʠʣʠ ʦʯʝʥʴ ʧʨʦʩʪʦ. ʆʥʠ 

ʠʩʧʨʘʚʠʣʠ ɸʄ ʠ ʚʧʠʩʘʣʠ ʚ ʩʚʦʠ ʪʘʙʣʠʮʳ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʥʝ ʫʢʘʟʘʚ ʥʘ ʧʨʠʦʨʠʪʝʪ 

ʄʝʥʜʝʣʝʝʚʘ ʚ ʵʪʠʭ ʚʦʧʨʦʩʘʭ. 

ʆʜʥʘʢʦ, ʚʩʝʩʪʦʨʦʥʥʝ ʘʥʘʣʠʟʠʨʫʷ ʧʨʦʠʟʦʰʝʜʰʠʝ ʩʦʙʳʪʠʷ, ʤʥʦʛʠʝ ʟʘʧʘʜʥʳʝ ʫʯʝʥʳʝ 

ʧʨʠʟʥʘʣʠ ʠ ʧʨʠʦʨʠʪʝʪ ʄʝʥʜʝʣʝʝʚʘ, ʠ ʚʝʣʠʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʝʛʦ ʊʘʙʣʠʮʳ, ʧʦʟʚʦʣʷʶʱʝʡ, 

ʧʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʠʩʢʘʪʴ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ çʣʠʰʴ ʪʘʤ, ʛʜʝ ʦʥʠ ʝʩʪʴè. 

ʀ ʣʠʰʴ ʨʫʩʩʢʠʝ ʘʢʘʜʝʤʠʢʠ ʦʩʪʘʣʠʩʴ ʧʨʠ ʩʚʦʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʤʥʝʥʠʠ. ɺ 1894 ʛ. ʦʥʠ 

ʧʦʣʫʯʠʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʣʠʢʦʚʘʪʴ. ʋʠʣʴʷʤ ʈʘʤʟʘʡ, ʩʦʩʪʦʷʚʰʠʡ ʚ 

ʤʥʦʛʦʣʝʪʥʝʡ ʜʨʫʞʝʩʢʦʡ ʧʝʨʝʧʠʩʢʝ ʩ ʄʝʥʜʝʣʝʝʚʳʤ, ʩʦʦʙʱʠʣ ʝʤʫ, ʯʪʦ ʦʪʢʨʳʣ ʥʦʚʳʡ ʵʣʝʤʝʥʪ 

ʥʝʦʥ, ʦʯʝʥʴ ʥʝʦʙʳʯʥʳʡ ʛʘʟ, ʥʝ ʚʩʪʫʧʘʶʱʠʡ ʚ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. ʄʝʥʜʝʣʝʝʚ ʨʘʩʪʝʨʷʣʩʷ ï 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʣʷ ʵʣʝʤʝʥʪʘ ʩ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʝʣʴʟʷ ʙʳʣʦ ʥʘʡʪʠ ʤʝʩʪʦ ʚ ʊʘʙʣʠʮʝ. ɽʩʣʠ 

ʙʳ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʚʥʫʪʨʠʘʪʦʤʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʠʭ ʛʘʟʦʚ ʙʳʣʦ ʙʳ ʜʘʚʥʦ 

ʧʨʝʜʩʢʘʟʘʥʦ. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʄʝʥʜʝʣʝʝʚ ʦʙʜʫʤʳʚʘʣ ʩʠʪʫʘʮʠʶ, ʘ ʝʛʦ ʥʝʜʨʫʛʠ 

ʛʨʦʤʢʦ ʨʘʜʦʚʘʣʠʩʴ. ʅʦ ʚʩʢʦʨʝ ʈʘʤʟʘʡ ʩʦʚʤʝʩʪʥʦ ʩ ɼʞʦʥʦʤ ʈʵʣʝʝʤ ʩʦʦʙʱʠʣʠ ʝʤʫ, ʯʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʫʱʝʩʪʚʫʶʪ ʝʱʝ ʠ ʜʨʫʛʠʝ ʠʥʝʨʪʥʳʝ ʛʘʟʳ ʠ ʦʥʠ ʚʩʝ ʚʤʝʩʪʝ ʩʦʩʪʘʚʷʪ ʥʦʚʫʶ ʛʨʫʧʧʫ 

ʚ ʊʘʙʣʠʮʝ. ʊʦʛʜʘ ʄʝʥʜʝʣʝʝʚ ʙʳʩʪʨʦ ʨʘʩʩʯʠʪʘʣ ʠ ʩʢʦʣʴʢʦ ʙʫʜʝʪ ʵʪʠʭ ʛʘʟʦʚ, ʠ ʢʘʢʦʚʳ ʙʫʜʫʪ ʠʭ 

ʧʘʨʘʤʝʪʨʳ, ʯʪʦ ʚʩʢʦʨʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ. ʂʦʥʝʮ ʚʝʢʘ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʥʦʚʳʤ ʪʨʠʫʤʬʦʤ 

ʄʝʥʜʝʣʝʝʚʘ. ʄʘʨʠʷ ʂʶʨʠ ʦʪʢʨʳʣʘ ʨʘʜʠʡ ʠ ʧʦʣʦʥʠʡ ʠ, ʙʫʜʫʯʠ ʩʪʦʨʦʥʥʠʮʝʡ ʄʊ, ʩʘʤʘ 

ʫʢʘʟʘʣʘ, ʚ ʢʘʢʠʝ ʝʝ ʢʣʝʪʢʠ ʥʘʜʦ ʚʚʝʩʪʠ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ. ʂʘʟʘʣʦʩʴ, ʚʩʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠʟʥʘʥʠʷ 

ʄʊ ʟʘʢʦʥʯʠʣʠʩʴ. 

ʅʦ ʨʦʩʩʠʡʩʢʠʝ ʘʢʘʜʝʤʠʢʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʧʨʠʟʥʘʚʘʣʠ ʄʊ ʠ ʫʧʦʨʥʦ ʛʦʣʦʩʦʚʘʣʠ ʧʨʦʪʠʚ 

ʧʨʠʝʤʘ ʄʝʥʜʝʣʝʝʚʘ ʚ ɸʢʘʜʝʤʠʶ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥʠ ʩʜʝʣʘʣʠ ʚʩʝ ʚʦʟʤʦʞʥʦʝ, ʯʪʦʙʳ ʧʦʤʝʰʘʪʴ 

ʝʛʦ ʚʳʜʚʠʞʝʥʠʶ ʥʘ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ. ʅʘʧʝʨʝʢʦʨ ʠʭ ʜʝʡʩʪʚʠʷʤ ʫʯʝʥʳʝ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ 

ʪʨʠʞʜʳ ʚʳʜʚʠʛʘʣʠ ʢʘʥʜʠʜʘʪʫʨʫ ʄʝʥʜʝʣʝʝʚʘ ʠ ʚ 1907 ʛ. ʝʛʦ ʰʘʥʩʳ ʥʘ ʧʦʣʫʯʝʥʠʝ  

ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʙʳʣʠ ʦʯʝʥʴ ʚʳʩʦʢʠ, ʥʦ ʧʦʤʝʰʘʣʘ ʩʤʝʨʪʴ ʛʝʥʠʘʣʴʥʦʛʦ ʭʠʤʠʢʘ. 
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ɺʩʝ ʙʠʦʛʨʘʬʳ ʄʝʥʜʝʣʝʝʚʘ ʦʪʤʝʯʘʶʪ ʩʦʚʝʨʰʝʥʥʦ ʧʘʨʘʜʦʢʩʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʢʦʛʜʘ ʦʥ 

ʙʳʣ ʯʣʝʥʦʤ ʚʩʝʭ ɸʢʘʜʝʤʠʡ ʤʠʨʘ ʢʨʦʤʝé ʨʦʩʩʠʡʩʢʦʡ. 

ɺ ʥʘʯʘʣʝ 20 ʚʝʢʘ ʈʝʟʝʨʬʦʨʜ ʦʪʢʨʳʣ ʚʥʫʪʨʠʘʪʦʤʥʫʶ ʩʪʨʫʢʪʫʨʫ ʵʣʝʤʝʥʪʘ, ʥʘʣʠʯʠʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ ʠ ʚʣʠʷʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʚʝʱʝʩʪʚ, ʪ. ʝ. ʤʝʭʘʥʠʟʤ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʄʊ ʧʦʣʫʯʠʣʘ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʫʶ ʦʧʦʨʫ ʠ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʚʩʝʤʠ ʦʙʲʝʢʪʠʚʥʳʤʠ 

ʫʯʝʥʳʤʠ ʤʠʨʘ. ʀʩʢʣʶʯʝʥʠʝʤ ʙʳʣʘ ʪʦʣʴʢʦ ɻʝʨʤʘʥʠʷ, ʥʦ ʠ ʪʘʤ ʙʳʣʠ ʚʝʣʠʢʠʝ ʫʯʝʥʳʝ, 

ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʦʬʠʮʠʘʣʴʥʦʡ ʣʠʥʠʠ, ʥʘʧʨʠʤʝʨ, ɺʠʣʴʛʝʣʴʤ ʈʝʥʪʛʝʥ, ʄʘʢʩ ʃʘʫʵ, 

ʄʘʢʩ ʇʣʘʥʢ, ʆʪʪʦ ɻʘʥ, ʃʠʟʝ ʄʘʡʪʥʝʨ ʠ, ʢʦʥʝʯʥʦ, ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ. 

ʅʝʚʦʟʤʦʞʥʦ ʥʝ ʚʦʩʭʠʱʘʪʴʩʷ ʛʝʥʠʘʣʴʥʦʡ ʠʥʪʫʠʮʠʝʡ ʄʝʥʜʝʣʝʝʚʘ, ʢʦʪʦʨʳʡ, ʥʝ ʟʥʘʷ 

ʧʦʜʣʠʥʥʳʭ ʧʨʠʯʠʥ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩʚʦʡʩʪʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʫʤʝʣ 

ʩʦʟʜʘʪʴ ʉʠʩʪʝʤʫ, ʨʝʘʣʴʥʦ ʦʪʨʘʞʘʶʱʫʶ ʧʨʠʨʦʜʥʳʝ ʟʘʢʦʥʳ. 

ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʦʙ ʦʙʲʷʚʣʝʥʠʠ 2019 ʛʦʜʘ 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʛʦʜʦʤ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʊʘʙʣʠʮʳ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʄʝʥʜʝʣʝʝʚʘ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʥʘʟʳʚʘʪʴ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʏʠʩʣʦʤ ʄʝʥʜʝʣʝʝʚʘ (ʏʄ) 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʩʝʩʪʦʨʦʥʥʝ ʦʙʦʩʥʦʚʘʥʥʳʤ. 
 

ʏʘʩʪʴ 2. ʆʙʲʷʩʥʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʊʘʙʣʠʮʳ ʄʝʥʜʝʣʝʝʚʘ ʥʝʢʦʪʦʨʳʭ ʢʚʘʟʠʘʥʦʤʘʣʠʡ,  

ʪ. ʝ. ʘʥʦʤʘʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʣʠʰʴ ʢʘʞʫʪʩʷ ʘʥʦʤʘʣʠʷʤʠ 
 

ɼʣʷ ʘʥʘʣʠʟʘ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʨʘʩʩʤʦʪʨʠʤ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʪʳ ʧʣʘʚʣʝʥʠʷ (Qʧʣ) 

ʠ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʖʥʛʘ (ɽ) ʫ ʯʠʩʪʳʭ ʤʝʪʘʣʣʦʚ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ 

(ʏʄ) ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʄʊ, ʪ. ʝ. ʚ ʝʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʨʷʜʘʭ. ʄʝʪʘʣʣʳ ʚʳʙʨʘʥʳ ʜʣʷ ʘʥʘʣʠʟʘ, ʪ. ʢ. 

ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʥʝʨʝʜʢʦ ʩʫʱʝʩʪʚʫʶʪ ʚ ʨʘʟʥʳʭ ʤʦʜʠʬʠʢʘʮʠʷʭ ʩ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʘʥʘʣʠʟ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʪʤʝʪʠʤ, ʯʪʦ, ʭʦʪʷ ɽ ʠ Qʧʣ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʥʳʤ ʷʚʣʝʥʠʷʤ, ʫ ʥʠʭ ʠʤʝʝʪʩʷ 

ʥʝʤʘʣʦʝ ʩʭʦʜʩʪʚʦ. ʊʘʢ, ɽ ʠʟʤʝʨʷʝʪʩʷ ʚ ʇʘ, ʪ. ʝ. ʚ ʅ/ʤ
2
, ʘ Qʧʣ ʚ ɼʞ/ʢʛ. ʅʦ ʝʩʣʠ ʦʪʥʦʩʠʪʴ Qʧʣ ʥʝ 

ʢ ʝʜʠʥʠʮʝ ʚʝʩʘ, ʘ ʢ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ, ʪʦ ʨʘʟʤʝʨʥʦʩʪʠ ʦʙʦʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʘʥʫʪ ʦʜʠʥʘʢʦʚʳʤʠ, 

ʧʦʩʢʦʣʴʢʫ ɼʞʦʫʣʴ ï ʵʪʦ ʥʴʶʪʦʥĬʤʝʪʨ. ʈʦʜʩʪʚʦ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʤʝʝʪ ʛʣʫʙʦʢʠʡ ʬʠʟʠʯʝʩʢʠʡ 

ʩʤʳʩʣ ï ʦʥʠ ʦʮʝʥʠʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʪʝʧʣʦʚʳʤ ʠ ʩʠʣʦʚʳʤ 

ʥʘʛʨʫʟʢʘʤ. 

ɺ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʡ ɽ ʠ Qʧʣ ʜʣʷ 

ʚʩʝʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʛʨʫʧʧ ʄʊ. ʅʘʠʙʦʣʝʝ ʥʝʦʞʠʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʢʘʟʘʣʠʩʴ ʚ ʯʝʪʳʨʝʭ 

ʛʨʫʧʧʘʭ ʄʊ (ʛʨʫʧʧʘ ï ʵʪʦ ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʷʜ) ï ʚ ʛʨʫʧʧʘʭ 2, 4ʘ, 5ʘ ʠ 8b. ɺʩʝ ʧʘʨʘʤʝʪʨʳ, 

ʥʫʞʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ɽ ʠ Qʧʣ ʦʪ ɸʄ ʚ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧʘʭ ʄʊ, ʩʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 1.  

ʊʘʙʣ. 1.ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʨʘʩʯʸʪʦʚ 

ʄʝʪʘʣʣ, 

ʩʠʤʚʦʣ 

 ̄

ʛʨʫʧ- 
ʧʳ ʄʊ 

ʏʄ  

 
 

ʈʘʜʠʫʩ 

ʘʪʦʤʘ 

ʄʘʩʩʘ 

ʛ-ʘʪʦʤ 
 

ʇʣʦʪʥʦʩʪʴ 

ʤʝʪʘʣʣʘ 
 

ʆʙʲʝʤ  

ʛ-ʘʪʦʤ 
 

ʊʝʤʧ. 

ʧʣʘʚʣʝʥʠʷ 
 

ʋʜʝʣʴʥʘʷ  

 ʪʝʧʣʦ- 
ʝʤʢʦʩʪʴ 

ʋʜʝʣʴʥʘʷ 

ʪʝʧʣʦʪʘ 
ʧʣʘʚʣʝʥʠʷ 

ʄʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ 
ʖʥʛʘ 

   

  

 R, 

  ʧʤ 

  ɸʄ 

    ʛ 

      ɔ 

   ʛ/ʩʤ
3
 

  ɸʆ 

  ʩʤ
3
 

     ʊʧʣ 

     Áʉ 

     C 

ʢʘʣ./ʛ*ʂ 

 

    Qʧʣ  

ʢʘʣ/ʩʤ
3
 

    ɽ 

ʛʇʘ 

ɹʝʨʠʣʠʡ 

Be 

 

 

 

 

2 

 4 112    9    1,85   4,85    1285    0,47 590 300 

ʄʘʛʥʠʡ 

Mg 

12 160   24,3    1,74  14     650    0,24 155  45 

ʂʘʣʴʮʠʡ 

Ca 

20 192   40,1    1,54  26     850    0,15 85  25 

ʉʪʨʦʥʮʠʡ 

Sr 

38 215   87,6    2,6  33,7     770    0,072 65  16 
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ɺ ʪʘʙʣ. 1 ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʨʘʜʠʫʩʳ ʘʪʦʤʦʚ ʤʝʪʘʣʣʦʚ (R) ʠ ʦʙʲʝʤʳ ʛʨʘʤʤ-ʘʪʦʤʦʚ (ɸʆ) ʢʘʢ  

ʦʪʥʦʰʝʥʠʷ ʤʘʩʩʳ ʛʨʘʤʤ-ʘʪʦʤʘ (ɸʄ) ʢ ʧʣʦʪʥʦʩʪʠ ʤʝʪʘʣʣʘ ï ʚʝʩʴʤʘ ʟʥʘʯʠʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, ʚ ʛʨʫʧʧʝ 2 ʄʊ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʙʝʨʠʣʣʠʷ ʢ ʙʘʨʠʶ ʦʙʲʝʤ ʛʨʘʤʤ-

ʘʪʦʤʘ ʫʚʝʣʠʯʠʣʩʷ ʦʪ 4,85 ʜʦ 38,5, ʪ. ʝ. ʚ 8 ʨʘʟ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ 

ʪʘʙʣ. 1 ʨʘʜʠʫʩʘʤʠ ʩʘʤʠʭ ʘʪʦʤʦʚ ʙʝʨʠʣʣʠʷ ʠ ʙʘʨʠ ̫ï 112 ʠ 222 ʧʤ1. ʈʘʜʠʫʩʳ ʫʚʝʣʠʯʠʣʠʩʴ ʚ 2 

ʨʘʟʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʲʝʤ ï ʚ 8 ʨʘʟ. ʀʟ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ.1, ʪʦʣʴʢʦ ʫ 

ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʚʳʷʚʣʝʥʦ ʩʦʙʣʶʜʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ɺʦ ʚʩʝʭ 

ʛʨʫʧʧʘʭ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʣʝʤʝʥʪʫ ʦʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ. ɺʩʝ 

ʦʩʪʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʧʣʦʪʥʦʩʪʴ, ʘʪʦʤʥʳʡ ʦʙʲʝʤ, ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʧʣʘʚʣʝʥʠʷ ʠ 

ʤʦʜʫʣʴ ʖʥʛʘ ʠʟʤʝʥʷʶʪʩʷ ʩʘʤʳʤʠ ʧʨʠʯʫʜʣʠʚʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʠ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝ ʥʘ 

ʢʨʠʚʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʧʝʨʝʛʠʙʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, 

ʥʝʨʘʟʨʝʰʠʤʦʡ ʟʘʜʘʯʝʡ. ʂʦʥʝʯʥʦ, ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʚ ʛʨʫʧʧʝ 2 ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʯʝʤ ʚ ʜʨʫʛʠʭ, ʚʦʟʤʦʞʥʦ ʧʨʦʩʪʳʤ ʫʢʘʟʘʥʠʝʤ, ʯʪʦ ʚ 

ʛʨʫʧʧʝ 2 ʧʷʪʴ ʵʣʝʤʝʥʪʦʚ, ʘ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʪʨʠ. ʅʦ ʢʘʢ ʦʙʲʷʩʥʠʪʴ ʧʝʨʝʛʠʙʳ ʥʘ ʢʨʠʚʳʭ? 

ʕʪʦ, ʢʘʢ ʙʫʜʪʦ, ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʘʤʦʡ ʩʫʱʥʦʩʪʠ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʦʩʥʦʚʝ.  

ɼʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʛʨʫʧʧʘʭ ʄʊ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʏʄ ʵʣʝʤʝʥʪʦʚ, 

ʨʘʩʩʤʦʪʨʠʤ ʛʨʘʬʠʢʠ ʵʪʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

ɸʥʘʣʠʟ ʪʘʙʣ. 1 ʠ ʨʠʩ.1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 8-ʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ɸʆ ʧʨʠʚʦʜʠʪ ʢ ʝʱʝ ʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʷʤ ʚʝʣʠʯʠʥ ɽ ʠ Qʧʣ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤʠ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʄʊ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ. 3. 

ʂʘʢ ʚʠʜʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʢʘʞʜʦʤ ʧʝʨʠʦʜʝ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʷʜ) 

ʥʝʦʜʠʥʘʢʦʚʦ. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʧʝʨʝʭʦʜ ʠʟ ʧʝʨʠʦʜʘ 2 ʚ ʧʝʨʠʦʜ 3 ʠ ʠʟ 3 ʚ 4 ʏʄ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʥʘ 8 ʝʜʠʥʠʮ, ʪ. ʝ. ʤʝʞʜʫ ʥʠʤʠ ʚ ʄʊ ʠʤʝʝʪʩʷ 8 ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. ɸ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʧʝʨʠʦʜʘ 

4 ʚ 5 ʠ ʠʟ 5 ʚ 6 ʏʄ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 18 ʝʜʠʥʠʮ. ʕʪʦ ʚʳʟʚʘʥʦ ʥʘʣʠʯʠʝʤ ʚ ʄʊ ʢʦʨʦʪʢʠʭ ʠ 

                                                
1  ʧʤ ï ʧʠʢʦʤʝʪʨ, ʨʘʚʝʥ 10-12ʤ. 

ɹʘʨʠʡ 

Ba 

56 222  137,3    3,6  38,5     710    0,033 47  13 

ʊʠʪʘʥ 

Ti 

 

 

4a 

22 141   47,9    4,54  10,6    1700    0,12 420   110 

ʎʠʨʢʦʥʠʡ 

Zr 

40 160   91,2    6,5  14,1    1850    0,67 340   90 

ɻʘʬʥʠʡ 

Hf 

72   167  178,5   13,3  13,4    2230    0,034 440 140 

ɺʘʥʘʜʠʡ 

V 

 

 

5a 

23 134   50,9    6,1   8,3    1900    0,12 510 130 

ʅʠʦʙʠʡ 

Nb 

41 146   92,9    8,57  10,8    2490    0,064 575 105 

ʊʘʥʪʘʣ 

Ta 

73 149  181   16,65  10,9    3000    0,033 540 185 

ʅʠʢʝʣʴ 

Ni 

 

 

8b 

28 124   58,7    8,96   6,7    1450    0,11 620 200 

ʇʘʣʘʜʠʡ 

Pd 

46 137  106,4   12   8,9    1550    0,058 460 120 

ʇʣʘʪʠʥʘ 

Pt 

78 139  195,1   21,2   9,1    1720    0,032 580 170 
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ʜʣʠʥʥʳʭ ʧʝʨʠʦʜʦʚ. ɺ ʧʝʨʠʦʜʝ 6, ʥʘʯʠʥʘʷ ʩ ʛʘʬʥʠʷ, ʧʨʦʠʩʭʦʜʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. 
ʄʝʞʜʫ ʙʘʨʠʝʤ ʠ ʛʘʬʥʠʝʤ ʚ ʄʊ ʚʩʝʛʦ ʦʜʥʘ ʢʣʝʪʢʘ, ʥʦ ʪʘʢ ʨʘʩʧʦʨʷʜʠʣʘʩʴ ʧʨʠʨʦʜʘ, ʯʪʦ ʚ ʥʝʡ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ 15 ʣɻʝʤʝʥʪʦʚ ï ʣʘʥʪʘʥʦʠʜʳ. ʇʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ çʩʦʩʝʜʩʪʚʦè, ɸʄ ʫ ʛʘʬʥʠʷ 

ʥʘ 30% ʚʳʰʝ, ʯʝʤ ʫ ʙʘʨʠʷ, ʘ ʫ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʣʦʪʥʦʩʪʴ ʤʝʪʘʣʣʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

 

 
 

ʈʠʩ 1.  ɻʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʊʧʣ, Qʧʣ, ɽ ʠ ɸʆ ʦʪ ɸʄ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ 2 ʄʊ 

ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʙʝʨʠʣʣʠʷ (ɺʝ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ ʚʟʷʪʳ ʟʘ 100%. 
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ʊʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʧʦʯʝʤʫ 8-ʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ɸʆ ʚ ʛʨʫʧʧʝ ʙʝʨʠʣʣʠʷ 

ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ɽ ʠ Qʧʣ., ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʟʘʨʷʜʦʚ ʠ ʩʥʠʟʠʣʘʩʴ ʩʠʣʘ ʠʭ ʚʟʘʠʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʝʪʘʣʣ ʨʘʟʨʫʰʘʝʪʩʷ ʧʨʠ ʤʝʥʴʰʠʭ ʩʠʣʦʚʳʭ ʠ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʢʘʭ. ɿʜʝʩʴ 

ʤʦʜʫʣʴ ʖʥʛʘ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʢʘʢ ʢʨʠʪʝʨʠʡ ʤʝʞʘʪʦʤʥʦʡ ʩʚʷʟʠ. ʈʘʟʤʝʨʥʦʩʪʴ ʤʦʜʫʣʷ ʅ/ʤ
2
 

ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʢʘʢ ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʨʘʟʨʳʚʘ ʩʚʷʟʠ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʤʘʪʝʨʠʘʣʘ. ʄʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ɸʆ ʚ ʛʨʫʧʧʝ 2 ʧʨʠʚʦʜʠʪ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʩʥʠʞʝʥʠʷʤ ʟʥʘʯʝʥʠʡ ɽ ʠ Qʧʣ, ʢʦʪʦʨʳʝ ʩʪʦʣʴ ʚʝʣʠʢʠ, ʯʪʦ ʧʝʨʝʢʨʳʚʘʶʪ ʠʤʝʶʱʠʝʩʷ ʚʣʠʷʥʠʷ 

ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʩʝʭ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʇʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 
 

 
 

ʈʠʩ.3 ʌʨʘʛʤʝʥʪ ʄʊ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʩʪʘʪʴʝ. 
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¶ ʊʠʧ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ï ʚʝʩʴʤʘ ʟʥʘʯʠʤʳʡ ʧʘʨʘʤʝʪʨ, ʧʦʩʢʦʣʴʢʫ ʫ ʨʘʟʥʳʭ 

ʨʝʰʝʪʦʢ ʨʘʟʥʘʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʢ ʪʝʧʣʦʚʳʤ ʠ ʩʠʣʦʚʳʤ ʥʘʛʨʫʟʢʘʤ. ʅʝʨʝʜʢʦ ʘʪʦʤʳ ʧʦ-

ʨʘʟʥʦʤʫ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʨʝʰʝʪʢʝ (ʪ.ʥ. ʤʦʜʠʬʠʢʘʮʠʷ), ʯʪʦ ʚʝʜʝʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ 

ʨʘʟʙʨʦʩʫ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

¶ ʄʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ. ʆʥʠ ʦʢʘʟʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʥʦʛʠʝ 
ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʠʯʝʤ ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʩʢʘʟʫʝʤʳʤ ʦʙʨʘʟʦʤ. 

¶ ʅʘʣʠʯʠʝ ʠʟʦʪʦʧʦʚ ʚ ʧʨʠʨʦʜʥʦʤ ʤʝʪʘʣʣʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʢʘʣʠʷ ɸʄ ʥʠʞʝ, ʯʝʤ ʫ 
ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ, ʯʪʦ ʥʝʪʠʧʠʯʥʦ ʜʣʷ ʄʊ. ʕʪʦ ʚʳʟʚʘʥʦ ʥʘʣʠʯʠʝʤ  ʫ ʧʨʠʨʦʜʥʦʛʦ 

ʢʘʣʠʷ ʪʨʝʭ  ʠʟʦʪʦʧʦʚ, ʧʨʠʯʝʤ ʩʦʜʝʨʞʘʥʠʝ ʣʝʛʢʦʛʦ ʚʳʰʝ, ʯʝʤ ʪʷʞʝʣʦʛʦ, ʯʪʦ ʩʥʠʞʘʝʪ ɸʄ  

ʧʨʠʨʦʜʥʦʛʦ ʢʘʣʠʷ. ʊʷʞʝʣʳʡ ʠʟʦʪʦʧ ʨʘʜʠʦʘʢʪʠʚʝʥ. ʕʪʦ ʩʦʟʜʘʣʦ ʫ ʧʨʠʨʦʜʥʦʛʦ ʢʘʣʠʷ 

ʥʝʙʦʣʴʰʫʶ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʠ ʜʣʷ ʬʘʫʥʳ ʠ ʜʣʷ ʬʣʦʨʳ. 

¶ ʅʘʣʠʯʠʝ ʫ ʘʪʦʤʘ çʩʠʣʴʥʦʛʦè ʩʦʩʝʜʘ ʚ ʩʦʩʝʜʥʝʤ ʨʷʜʫ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʄʊ, ʧʦʤʠʤʦ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ, ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʠ ʜʠʘʛʦʥʘʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ. ʊʘʢ, ʙʝʨʠʣʣʠʡ (ʛʨʫʧʧʘ 2) ʠʤʝʝʪ ʙʦʣʴʰʝ ʦʙʱʝʛʦ ʩ ʘʣʶʤʠʥʠʝʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ 

ʛʨʫʧʧʝ 3, ʯʝʤ ʩ ʤʘʛʥʠʝʤ ï ʙʣʠʞʘʡʰʠʤ ʩʦʩʝʜʦʤ ʚ ʩʚʦʝʡ ʛʨʫʧʧʝ. ɹʝʨʠʣʣʠʡ ï ʦʯʝʥʴ ʥʝʦʙʳʯʥʳʡ 

ʤʝʪʘʣʣ. ɽʛʦ ʧʨʦʯʥʦʩʪʴ ʚ 1,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʩʪʘʣʠ, ʘ ʩʝʯʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʪʝʧʣʦʚʳʭ 

ʥʝʡʪʨʦʥʦʚ ʤʠʥʠʤʘʣʴʥʦʝ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʪʦʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

¶ ɼʠʬʬʫʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʰʝʪʢʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ɸʆ ʵʣʝʤʝʥʪʘ ʠ 
ʩʥʠʞʝʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʷʜʝʨ ʘʪʦʤʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʙʨʦʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʀʪʘʢ, ʤʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ɸʆ ʚ ʛʨʫʧʧʝ ʧʨʠʚʦʜʠʪ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʥʠʞʝʥʠʷʤ 

ʟʥʘʯʝʥʠʡ ɽ ʠ Qʧʣ. ɸ ʝʩʣʠ ʠʟʤʝʥʝʥʠʝ ɸʆ ʥʝʟʥʘʯʠʪʝʣʴʥʦ? ɺ ʕʊʆʄ ʉʃʋʏɸɽ ʉʆɺɽʈʐɽʅʅʆ 

ʅɽɺɸɾʅʆ, ʈɸʉʊɽʊ ʆʅʆ ʀʃʀ ʉʅʀɾɸɽʊʉʗ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʥʦʧʣʘʥʦʚʳʝ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ɽ ʠ Qʧʣ, ʩʪʘʥʫʪ ʦʧʨʝʜʝʣʷʶʱʠʤʠ, ʠ ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʦʡ ʠʟ ʥʠʭ ʙʫʜʝʪ 

ʚʣʠʷʪʴ ʩʠʣʴʥʝʝ, ʧʦʵʪʦʤʫ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʡ ʚʠʜ, ʠ ʧʝʨʝʛʠʙʳ ʥʘ 

ʢʨʠʚʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠ ʩ ʤʘʢʩʠʤʫʤʦʤ, ʠ ʩ ʤʠʥʠʤʫʤʦʤ, ʯʪʦ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.1 ʠ 

ʨʠʩ.2. 
 

ʆʙʦʙʱʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 
 

ʊʘʙʣ. 2. ʆʙʦʙʱʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ. 
 

ɻʨʫʧʧʘ 

ʄʊ 
  ʀʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʘʣʣʦʚ ʚ ʛʨʫʧʧʘʭ 2, 4ʘ, 5ʘ ʠ 8b ʄʊ 

ɸʆ ʊʧʣ Qʧʣ ɽ ʉ 

2    
(ɺʝ-ɺʘ) 

ʅʝʧʨʝʨʳʚʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ  

ʜʦ 700% 

ʉʣʦʞʥʳʝ  

ʩ ʥʘʣʠʯʠʝʤ 

ʄɸʍ ʠ ʄIN 

ʅʝʧʨʝʨʳʚʥʦʝ 

ʩʥʠʞʝʥʠʝ ʜʦ 5%            

ʅʝʧʨʝʨr ʚʥʦʝ 

ʩʥʠʞʝʥʠʝ ʜʦ 5%  

ʅʝʧʨʝʨr ʚʥʦʝ 

ʩʥʠʞʝʥʠʝ  

ʜʦ 6% 

4a 

(ʊi ïʅf) 

ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ, 

ʝʩʪʴ ʄɸʍ 

ʅʝʧʨʝʨʳʚʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦ 30% 

ʅʝʧʨʝʨʳʚʥʦʝ 

ʩʥʠʞʝʥʠʝ ʜʦ 35% 

ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ, 

ʝʩʪʴ ʄIN 

ʅʝʧʨʝʨʳʚʥʦʝ  

ʩʥʠʞʝʥʠʝ  

ʜʦ 30% 

5a 

(V-ʊʘ) 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ 

ʅʝʧʨʝʨʳʚʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦ 60% 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ, 

ʝʩʪʴ ʄɸʍ 

ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ, 

ʝʩʪʴ ʄIN 

ʅʝʧʨʝʨʳʚʥʦʝ 

ʩʥʠʞʝʥʠʝ  

ʜʦ 25% 

8b 

(Ni-Pt) 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦ 20% 

ʅʝʧʨʝʨʳʚʥʦʝ 

ʩʥʠʞʝʥʠʝ ʜʦ 35% 

ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ, 

ʝʩʪʴ ʄIN 

ʅʝʧʨʝʨʳʚʥʦʝ 

ʩʥʠʞʝʥʠʝ  
ʜʦ 35% 

                                                    
ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʪʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʷʭ ʥʘʨʫʰʘʝʪ ʩʪʨʦʡʥʦʩʪʴ ʄʊ, ʝʝ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ. ʆʜʥʘʢʦ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʄʊ ʚ ʝʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʢʪʦʚʢʝ, ʪ. ʝ. ʩ ʫʯʝʪʦʤ ʩʪʨʦʝʥʠʷ ʘʪʦʤʘ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʘʪʦʤʘʤʠ, ʫʜʘʝʪʩʷ 

ʦʙʲʷʩʥʠʪʴ ʵʪʠ ʚʠʜʠʤʳʝ ʦʪʩʪʫʧʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʪʝʧʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪ 

ʇʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ. ʅʝʩʦʤʥʝʥʥʦ, ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʚʥʫʪʨʠʘʪʦʤʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʦʩʦʙʝʥʥʦ ʵʣʝʢʪʨʦʥʘʤʠ ʚʥʝʰʥʝʡ ʦʨʙʠʪʳ, ʚʩʝ ʵʪʠ ʦʪʩʪʫʧʣʝʥʠʷ 

ʚʣʠʷʥʠʷ ʧʦʯʪʠ ʥʝ ʦʢʘʟʳʚʘʶʪ. ʏʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ, ʄʝʥʜʝʣʝʝʚ ʧʨʠʤʝʥʠʣ 

ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʧʨʠʝʤ. ʆʥ ʦʧʨʝʜʝʣʷʣ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʨʝʜʥʝʝ ʤʝʞʜʫ 
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ʙʣʠʞʘʡʰʠʤʠ ʩʦʩʝʜʷʤʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʛʨʫʧʧʝ, ʥʦ ʠ ʢʘʢ ʩʨʝʜʥʝʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ, ʠ 

ʥʠ ʨʘʟʫ ʥʝ ʦʰʠʙʩʷ. ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʝʛʦ ʧʨʦʛʥʦʟʳ ʜʣʷ ʝʱʝ ʥʝʠʟʚʝʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʢʘʟʳʚʘʣʠʩʴ ʪʦʯʥʝʝ, ʯʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʚʪʦʨʦʚ ʦʪʢʨʳʪʠʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʨʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʧʳʪʢʘʭ ʫʣʫʯʰʠʪʴ ʥʘʛʣʷʜʥʦʩʪʴ 

ʄʊ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʄʊ ʝʩʪʴ ʥʝ ʦʯʝʥʴ ʧʦʥʷʪʥʳʝ ʤʝʩʪʘ. ɼʣʷ ʯʝʛʦ ʧʨʠʨʦʜʘ ʩʦʟʜʘʣʘ ʢʦʨʦʪʢʠʝ 

ʠ ʜʣʠʥʥʳʝ ʧʝʨʠʦʜʳ ʵʣʝʤʝʥʪʦʚ, ʜʣʷ ʯʝʛʦ ʚʚʝʣʘ 15 ʣʘʥʪʘʥʦʠʜʦʚ ʚ ʦʜʥʫ ʢʣʝʪʢʫ, ʧʦʯʝʤʫ ʚ 

ʛʨʫʧʧʝ 8b ʩʦʩʝʜʩʪʚʫʶʪ ʠ ʠʥʝʨʪʥʳʝ ʛʘʟʳ, ʠ ʤʝʪʘʣʣʳ? ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʝʜʣʦʞʝʥʦ 

ʙʦʣʝʝ 400 ʚʘʨʠʘʥʪʦʚ ʪʘʙʣʠʮ, ʥʦ ʚʩʝ ʦʥʠ ʦʪʚʝʨʛʥʫʪʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʀʥʪʝʨʝʩʥʫʶ ʧʦʧʳʪʢʫ 

ʨʝʰʠʪʴ ʨʷʜ ʚʦʧʨʦʩʦʚ ʧʨʝʜʧʨʠʥʷʣ ʯʣʝʥ ʥʘʰʝʛʦ ɼʦʤʘ ʋʯʝʥʳʭ ʍʘʡʬʳ ɺ. ʕʪʢʠʥ. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʚʦʢʨʫʛ ʘʪʦʤʥʦʛʦ ʷʜʨʘ ʥʘʟʳʚʘʝʪʩʷ 

ʨʘʜʠʘʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʘ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ 

ʵʣʝʢʪʨʦʥʘ ï ʵʣʝʢʪʨʦʥʥʳʤʠ ʦʨʙʠʪʘʣʷʤʠ. ʕʪʢʠʥ ʨʘʩʩʯʠʪʘʣ ʤʦʤʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʘʣʝʥʪʥʳʭ 

ʵʣʝʢʪʨʦʥʦʚ, ʩʯʠʪʘʷ ʠʭ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʪʦʤʘ, ʚ ʮʝʣʦʤ 

ʵʣʝʢʪʨʦʥʝʡʪʨʘʣʴʥʦʛʦ. ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ ʛʨʫʧʧ ʠ ʧʝʨʠʦʜʦʚ ʩʦʚʧʘʣʦ ʩ ʄʊ, ʥʦ ʠʭ ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

ʙʦʣʝʝ ʯʝʪʢʘʷ. ʈʘʩʯʝʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʦʤʝʥʪʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʫʭʫʜʰʠʣʠ ʚʥʝʰʥʠʡ ʚʠʜ 

ʪʘʙʣʠʮʳ, ʧʨʠʜʘʚ ʝʡ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʟʘʪʦ ʧʦʟʚʦʣʠʣʠ ʧʦʥʷʪʴ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʥʝʪ 

ʜʣʠʥʥʳʭ ʠ ʢʦʨʦʪʢʠʭ ʧʝʨʠʦʜʦʚ ʵʣʝʤʝʥʪʦʚ, ʘ ʠʭ ʧʦʷʚʣʝʥʠʝ ʚ ʄʊ ï ʨʝʟʫʣʴʪʘʪ ʝʝ ʧʣʦʩʢʦʩʪʥʦʡ 

ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʜʝʣʘʥʦ ʥʝʤʘʣʦ ʧʦʧʳʪʦʢ ʧʨʝʜʩʪʘʚʠʪʴ ʄʊ ʚ ʦʙʲʝʤʥʦʤ ʦʪʦʙʨʘʞʝʥʠʠ. 

ʅʠʣʴʩ ɹʦʨ ʝʱʝ 100 ʣʝʪ ʥʘʟʘʜ ʩʦʟʜʘʣ ʧʠʨʘʤʠʜʘʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. ɹʦʣʴʰʝ ʥʘʜʝʞʜ 

ʚʦʟʣʘʛʘʶʪ ʥʘ ʢʦʥʠʯʝʩʢʫʶ ʬʠʛʫʨʫ ʩ ʚʦʜʦʨʦʜʦʤ ʚ ʚʝʨʰʠʥʝ ʢʦʥʫʩʘ ʠʣʠ ʜʘʞʝ c ʥʝʠʟʚʝʩʪʥʦʡ 

ʧʦʢʘ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʝʡ, ʯʪʦ ʜʘʝʪ ʥʝʠʩʯʝʨʧʘʝʤʳʡ ʧʨʦʩʪʦʨ ʜʣʷ ʬʘʥʪʘʟʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʫʯʝʥʳʭ ʥʝ ʧʨʠʥʠʤʘʝʪ ʥʠ ʦʜʥʫ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʩʠʩʪʝʤ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʥʘʫʢʘ ʞʜʝʪ ʥʦʚʦʛʦ ʄʝʥʜʝʣʝʝʚʘ, ʯʪʦʙʳ ʦʥ ʩ ʫʯʝʪʦʤ ʥʦʚʝʡʰʠʭ ʟʥʘʥʠʡ 

ʩʧʨʘʚʠʣʩʷ ʠ ʩ ʵʪʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ: ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ï ʫʧʨʦʩʪʠʪʴ ʨʘʩʯʝʪʳ, ʩʜʝʣʘʚ ʠʭ ʜʦʩʪʫʧʥʳʤʠ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʚ ʫʤʝ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʧʦʤʦʱʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ  

ʪʝʭʥʠʢʠ.  

 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʵʧʦʭʫ ʢʦʤʧʴʶʪʝʨʦʚ ʠ 

ʢʘʣʴʢʫʣʷʪʦʨʦʚ, ʟʘʯʘʩʪʫʶ ʚʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʝʨʘʪʠʚʥʦ ʚʳʧʦʣʥʠʪʴ 

ʪʝ ʠʣʠ ʠʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʥʝ ʧʦʣʴʟʫʷʩʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. ʕʪʦ, ʥʘʧʨʠʤʝʨ, 

ʜʦʨʦʞʥʳʝ ʫʩʣʦʚʠʷ, ʦʧʝʨʘʪʠʚʥʘʷ ʙʝʩʝʜʘ, ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʠʣʠ ʫʪʝʨʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʨʫʯʠʪ ʧʨʦʩʪʦʪʘ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ.    

ʋʧʨʦʱʝʥʠʝ ʨʘʩʯʝʪʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʜʚʫʤʷ ʧʫʪʷʤʠ. 

1.ɿʘʤʝʥʘ ʦʜʥʦʡ ʛʨʦʤʦʟʜʢʦʡ ʬʦʨʤʫʣʳ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʩʪʳʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ 

ʚʳʙʦʨʦʯʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʯʠʩʣʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʇʨʠ 

ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʩʦʙʳʝ ʩʚʦʡʩʪʚʘ ʥʝʢʦʪʦʨʳʭ ʯʠʩʝʣ. 

2.ɿʘʤʝʥʘ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ, ʪʨʫʜʥʦʛʦ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ, ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ, 

ʧʨʠʚʦʜʷʱʠʤ ʢ ʪʝʤ ʞʝ ʨʝʟʫʣʴʪʘʪʘʤ. 

ʕʪʠ ʜʚʘ ʤʝʪʦʜʘ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦ, ʚ ʩʦʯʝʪʘʥʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʦʙʳʭ ʩʚʦʡʩʪʚ ʯʠʩʝʣ. ʈʷʜʦʤ ʩ ʟʘʜʘʥʥʳʤ 

ʯʠʩʣʦʤ ʤʦʞʥʦ ʧʦʜʳʩʢʘʪʴ ʯʠʩʣʦ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʶʪ ʚʳʯʠʩʣʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʘ (ʥʘʟʦʚʝʤ ʝʛʦ çʦʧʦʨʥʦʝ ʯʠʩʣʦè), ʟʘʪʝʤ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʡʜʝʤ ʦʪ 

ʦʧʦʨʥʦʛʦ ʯʠʩʣʘ ʢ ʟʘʜʘʥʥʦʤʫ. ʕʪʦʪ ʧʝʨʝʭʦʜ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢʦʡ-

ʣʠʙʦ ʧʨʦʩʪʦʡ ʬʦʨʤʫʣʳ ʧʨʠʨʘʱʝʥʠʡ. ʇʦʜʦʙʨʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝʪʨʫʜʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʦʧʦʨʥʦʝ ʯʠʩʣʦ ʥʘʭʦʜʠʪʩʷ ʙʣʠʟʢʦ ʢ ʟʘʜʘʥʥʦʤʫ. ʊʘʢʦʡ ʤʝʪʦʜ ʤʦʞʥʦ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʯʠʩʝʣ ʠ ʤʘʣʳʭ ʧʨʠʨʘʱʝʥʠʡ. 

ɻʨʦʤʦʟʜʢʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʬʦʨʤʫʣʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

Y(X)=Y(X0)+f(dX),                  (1) 

   ʛʜʝ Y ï       ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʷ ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʚʷʟʠ, 

         X ï       ʠʩʭʦʜʥʦʝ ʯʠʩʣʦ, ʚ ʬʫʥʢʮʠʠ ʦʪ ʢʦʪʦʨʦʛʦ ʚʳʯʠʩʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪ Y, 

         X0 ï      ʦʧʦʨʥʦʝ ʟʥʘʯʝʥʠʝ X, 

        dX ï      ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʟʘʜʘʥʥʳʤ ʯʠʩʣʦʤ ʠ ʦʧʦʨʥʳʤ:    dX=XïX0, 

     f(dX) ï     ʧʨʠʨʘʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʢ ʦʧʦʨʥʦʤʫ ʟʥʘʯʝʥʠʶ Y, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʨʘʟʨʘʙʦʪʢʘʤ. 

ʇʨʠʤʝʨ1. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʜʥʷ ʥʝʜʝʣʠ ʧʦ ʝʚʨʦʧʝʡʩʢʦʤʫ ʢʘʣʝʥʜʘʨʶ. 
 

ʇʦ ʝʚʨʦʧʝʡʩʢʦʡ ʢʘʣʝʥʜʘʨʥʦʡ ʩʠʩʪʝʤʝ ʜʝʥʴ ʥʝʜʝʣʠ ʜʣʷ ʣʶʙʦʡ ʜʘʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

ɼ=ʦʩʪ((ʯʤ+ʧʤ+ʧʩ+ʧʧʚ+ʛ+ʮʯ(ʛ/4))/7),                                (2) 

mailto:leonid.geiler2013@gmail.com
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   ʛʜʝ ɼ ï ʥʦʤʝʨ ʜʥʷ ʥʝʜʝʣʠ, 

       ʦʩʪ(é) ï ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʚʳʨʘʞʝʥʠʷ, ʩʪʦʷʱʝʛʦ ʚ ʩʢʦʙʢʘʭ, ʥʘ ʢʘʢʦʝ-ʣʠʙʦ ʮʝʣʦʝ 

ʯʠʩʣʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ 7, 

       ʯʤ ï         ʯʠʩʣʦ ʤʝʩʷʮʘ, 

       ʧʤ ï         ʧʦʢʘʟʘʪʝʣʴ ʤʝʩʷʮʘ, 

       ʧʩ ï          ʧʦʢʘʟʘʪʝʣʴ ʩʪʦʣʝʪʠʷ, 

       ʧʧʚ ï       ʧʦʧʨʘʚʢʘ ʥʘ ʚʠʩʦʢʦʩʥʳʡ ʛʦʜ (ʚ ʷʥʚʘʨʝ ʠ ʬʝʚʨʘʣʝ ʚʠʩʦʢʦʩʥʦʛʦ ʛʦʜʘ ʨʘʚʥʘ -

1, ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʨʘʚʥʘ ʥʫʣʶ), 

       ʮʯ(é) ï  ʮʝʣʘʷ ʯʘʩʪʴ ʚʳʨʘʞʝʥʠʷ, ʩʪʦʷʱʝʛʦ ʚ ʩʢʦʙʢʘʭ, ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ ʢʘʢʦʝ-ʣʠʙʦ 

ʮʝʣʦʝ ʯʠʩʣʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ 4, 

          ʛ ï         ʥʦʤʝʨ ʛʦʜʘ ʚʥʫʪʨʠ ʩʪʦʣʝʪʠʷ.  

 

ʋʧʨʦʱʝʥʠʝ ʜʘʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʥʘʯʠʥʘʝʤ ʩ ʪʦʛʦ, ʯʪʦ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʥʘ 7 ʙʝʨʝʤ ʥʝ 

ʩʦ ʚʩʝʛʦ ʚʳʨʘʞʝʥʠʷ, ʘ ʫʞʝ ʚ ʭʦʜʝ ʚʳʯʠʩʣʝʥʠʡ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ  ʨʝʟʫʣʴʪʘʪ ʧʨʝʚʳʩʠʪ 6. ʆʪ 

ʵʪʦʛʦ ʟʥʘʯʝʥʠʝ ʜʥʷ ʥʝʜʝʣʠ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʈʘʩʯʝʪʥʘʷ ʬʦʨʤʫʣʘ ʧʨʠ ʵʪʦʤ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

ɼ=ʦʩʪ((ʦʩʪ(ʯʤ/7)+ʧʤ+ʧʩ+ʧʧʚ+ʧʛ)/7)),                               (2ʘ) 

   ʛʜʝ ʧʛ ï ʧʦʢʘʟʘʪʝʣʴ ʛʦʜʘ ʚʥʫʪʨʠ ʩʪʦʣʝʪʠʷ, ʢʦʪʦʨʳʡ ʨʘʚʝʥ: 

ʧʛ=ʦʩʪ((ʛ+(ʮʯ(ʛ/4))/7))                                                (3) 

ʌʦʨʤʫʣʘ ʚʳʯʠʩʣʝʥʠʷ ʜʥʷ ʥʝʜʝʣʠ ʧʨʠ ʵʪʦʤ ʯʘʩʪʠʯʥʦ ʫʧʨʦʩʪʠʣʘʩʴ ʟʘ ʩʯʝʪ ʧʦʵʪʘʧʥʦʛʦ 

ʚʳʜʝʣʝʥʠʷ ʦʩʪʘʪʢʘ ʦʪ ʜʝʣʝʥʠʷ ʥʘ 7, ʦʜʥʘʢʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʛʨʦʤʦʟʜʢʦʡ ʠʟ-ʟʘ 

ʩʣʦʞʥʦʩʪʠ ʬʦʨʤʫʣʳ (3) ʧʦʢʘʟʘʪʝʣʷ ʛʦʜʘ ʚʥʫʪʨʠ ʩʪʦʣʝʪʠʷ ʧʛ ʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʨʠʭʦʜʠʪʩʷ 

ʚʳʧʦʣʥʷʪʴ ʚʳʯʠʩʣʝʥʠʷ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤʠ ʯʠʩʣʘʤʠ, ʜʦ 99. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʧʨʦʱʝʥʠʷ ʚʳʯʠʩʣʝʥʠʷ ʜʥʷ ʥʝʜʝʣʠ ʧʨʠʤʝʥʷʝʤ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʧʛ 

ʫʧʦʤʷʥʫʪʳʡ ʚʳʰʝ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʯʠʩʝʣ ʠ ʤʘʣʳʭ ʧʨʠʨʘʱʝʥʠʡ. ʈʘʩʩʤʦʪʨʠʤ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ (3), ʬʫʥʢʮʠʶ ʧʛ=F(ʛ) ʠ ʫʧʨʦʩʪʠʤ ʵʪʫ ʬʦʨʤʫʣʫ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʠʩʧʦʣʴʟʫʝʤ ʩʣʝʜʫʶʱʠʝ ʛʦʜʳ:           

1. ʂʨʘʪʥʳʡ 11 (ʜʚʝ ʦʜʠʥʘʢʦʚʳʝ ʮʠʬʨʳ):  ʛ11=11ʂ, ʛʜʝ ʂ ï ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ. 

        ʇʦʢʘʟʘʪʝʣʴ ʪʘʢʦʛʦ ʛʦʜʘ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

                        ʧʛ0=6 ï ʮʯ(ʛ/45),                                                    (4) 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʬʦʨʤʫʣʝ ʙʘʟʦʚʳʤʠ ʛʦʜʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʷʚʣʷʶʪʩʷ: 

ɹʘʟʦʚʳʡ  

ʛʦʜ 

11 22 33 44 55 66 77 88 99 

ʇʦʢʘʟʘʪʝʣʴ 6 6 6 6 5 5 5 5 4 

 

2. ʂʨʘʪʥʳʡ 12 (ʜʝʣʠʪʩʷ ʥʘ 4 ʠ ʥʘ 3):           ʛ12=12ʂ .  

       ʇʦʢʘʟʘʪʝʣʴ ʪʘʢʦʛʦ ʛʦʜʘ                ʧʛ0=ʂ                                                             (5) 

ʊʘʢʠʤʠ ʛʦʜʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʭ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ: 

ɹʘʟʦʚʳʡ 

ʛʦʜ 

12 24 36 48 60 72 84 96 

ʇʦʢʘʟʘʪʝʣʴ 1 2 3 4 5 6 7 8 

 

3. ʂʨʘʪʥʳʡ 28 (ʜʝʣʠʪʩʷ ʥʘ 4 ʠ ʥʘ 7):            ʛ28=28ʂ. 

       ʇʦʢʘʟʘʪʝʣʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ             ʧʛ0=0.                                                             (6) 

ʊʘʢʠʤʠ ʛʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʚʩʝʛʦ 3 ʯʠʩʣʘ: 28, 56, 84. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʥʦʤʝʨʦʚ ʚʩʝʭ ʙʘʟʦʚʳʭ ʣʝʪ ʚ ʧʦʨʷʜʢʝ ʠʭ ʚʦʟʨʘʩʪʘʥʠʷ, ʘ ʧʦʜ 

ʥʠʤʠ ï ʠʭ ʧʦʢʘʟʘʪʝʣʠ: 

 

ɹʘʟʦʚʳʡ ʛʦʜ 11 12 22 24 28 33 36 44 48 
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ʇʦʢʘʟʘʪʝʣʴ 6 1 6 2 0 6 3 6 4 

 

55 56 60 66 72 77 84 88 96 99 

5 0 5 5 6 5 0 5 1 4 

 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʛʦʜʘ ʚʥʫʪʨʠ ʩʪʦʣʝʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʙʣʠʞʘʡʰʠʡ 

ʤʝʥʴʰʠʡ ʙʘʟʦʚʳʡ ʛʦʜ, ʥʦʤʝʨ ʢʦʪʦʨʦʛʦ ʢʨʘʪʝʥ 11 ʠʣʠ 12 ʠʣʠ 28.   

   ɽʩʣʠ ʛ0=ʛ11 ï                               ʧʛ0=6 ï ʮʯ(ʛ/45)                                                                ;                                                                     

   ɽʩʣʠ ʛ0=ʛ12 ï                                     ʧʛ0=ʛ0/12                                                                     ; 

   ɽʩʣʠ ʛ0=ʛ28 ï                                       ʧʛ0=0                                                                          .           

ʇʦʢʘʟʘʪʝʣʴ ʟʘʜʘʥʥʦʛʦ ʛʦʜʘ ʚʥʫʪʨʠ ʩʪʦʣʝʪʠʷ ʥʘʡʜʝʤ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

ʧʛ=ʦʩʪ((ʧʛ0+dʛ+Nʚ)/7),                                              (7) 

    ʛʜʝ dʛ ï ʯʠʩʣʦ ʣʝʪ ʧʦʩʣʝ ʙʘʟʦʚʦʛʦ ʛʦʜʘ ʜʦ ʟʘʜʘʥʥʦʛʦ ʚʢʣʶʯʠʪʝʣʴʥʦ: 

                dʛ=ʛ ïʛ0 

                Nʚ ï ʯʠʩʣʦ ʚʠʩʦʢʦʩʥʳʭ ʣʝʪ ʥʘ ʦʪʨʝʟʢʝ dʛ. 

   Nʚ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ 0 ʠʣʠ 1, ʠ ʣʠʰʴ ʚ ʧʝʨʚʳʝ 20 ʣʝʪ ʩʪʦʣʝʪʠʷ ʚʩʪʨʝʯʘʝʪʩʷ Nʚ =2. 

   ʇʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (7) ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʦʙʱʝʡ ʬʦʨʤʫʣʳ (1), 

   ʛʜʝ                   Y(X)=ʧʛ, X0=ʛ0, Y(X0)=ʧʛ0, dX=dʛ, f(dX)=dʛ+Nʚ  

 

ʇʨʠʤʝʨ2. ɺʦʟʚʝʜʝʥʠʝ ʚ ʢʚʘʜʨʘʪ ʜʚʫʟʥʘʯʥʳʭ ʯʠʩʝʣ 

ɼʚʫʟʥʘʯʥʦʝ ʯʠʩʣʦ, ʚʦʟʚʦʜʠʤʦʝ ʚ ʢʚʘʜʨʘʪ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

 X=10N+n 

   ʛʜʝ   X ï ʯʠʩʣʦ ʚʦʟʚʦʜʠʤʦʝ ʚ ʢʚʘʜʨʘʪ,  

           N ï ʢʦʣʠʯʝʩʪʚʦ ʜʝʩʷʪʢʦʚ ʯʠʩʣʘ ʚʦʟʚʦʜʠʤʦʛʦ ʚ ʢʚʘʜʨʘʪ, 

           n ï ʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ ʯʠʩʣʘ ʚʦʟʚʦʜʠʤʦʛʦ ʚ ʢʚʘʜʨʘʪ. 

ʂʚʘʜʨʘʪ ʜʚʫʟʥʘʯʥʦʛʦ ʯʠʩʣʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

 X
2
=100ʩ+m, 

   ʛʜʝ   ʩ ï ʯʠʩʣʦ ʩʦʪʝʥ ʢʚʘʜʨʘʪʘ, 

           m ï ʯʠʩʣʦ, ʚʳʨʘʞʘʝʤʦʝ ʧʦʩʣʝʜʥʠʤʠ ʜʚʫʤʷ ʮʠʬʨʘʤʠ ʢʚʘʜʨʘʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʯʠʩʣʘ, ʙʣʠʟʢʠʝ ʢ 50 ʠ 100, ʘ ʠʤʝʥʥʦ ʦʪ 41 ʜʦ 60 ʠ ʦʪ 91 ʜʦ 100.  

ɼʣʷ ʫʢʘʟʘʥʥʦʡ ʛʨʫʧʧʳ ʯʠʩʝʣ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʯʠʩʣʘ ʩʦʪʝʥ ʢʚʘʜʨʘʪʘ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʬʦʨʤʫʣʫ (1), ʧʨʠ ʵʪʦʤ: 

 X ï ʯʠʩʣʦ ʚʦʟʚʦʜʠʤʦʝ ʚ ʢʚʘʜʨʘʪ, 

 Y ï ʯʠʩʣʦ ʩʦʪʝʥ ʢʚʘʜʨʘʪʘ ʩ(X) 
 

ɼʣʷ ʯʠʩʝʣ ʦʪ 41 ʜʦ 50 ʙʘʟʦʚʦʝ ʯʠʩʣʦ X0=40, dX=n,  

Y(X0)=16,  f(dX)=nï1  

ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ:       ʩ=16+nï1=15+n 
 

ɼʣʷ ʯʠʩʝʣ ʦʪ 50 ʜʦ 60 ʙʘʟʦʚʦʝ ʯʠʩʣʦ X0=50, dX=n.  

Y(X0)=25,  f(dX)=n 

ʏʠʩʣʦ ʩʦʪʝʥ:                                                     ʩ=25+n  
 

ɼʣʷ ʯʠʩʝʣ ʦʪ 91 ʜʦ 100 ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ʙʝʨʝʤ Y0=80, 

dX=n,  f(dX)=2n  

ʏʠʩʣʦ ʩʦʪʝʥ:                                                 c=80+2n  
 

ɼʣʷ ʯʠʩʝʣ, ʙ·ʣʴʰʠʭ 25, ʯʠʩʣʦ ʝʜʠʥʠʮ ʢʚʘʜʨʘʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʟʘʤʝʥʠʚ ʠʭ  

ʦʩʥʦʚʘʥʠʷʤʠ ʚ ʧʨʝʜʝʣʘʭ 25.  



39  

ʏʠʩʣʦ ʝʜʠʥʠʮ ʢʚʘʜʨʘʪʘ ʯʠʩʝʣ, ʧʨʝʚʳʰʘʶʱʠʭ 25, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʧʦʜʦʙʨʘʚ  

ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʦʩʥʦʚʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ 25, ʛʜʝ ʧʦʩʣʝʜʥʠʝ ʜʚʝ ʮʠʬʨʳ ʢʚʘʜʨʘʪʘ ʪʝ ʞʝ, ʯʪʦ ʠ ʫ 

ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ. ʕʪʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ X0 ʩʣʝʜʫʶʱʠʝ: 

X ʦʪ 26 ʜʦ 50                                      X0=50ïX         

X ʦʪ 51 ʜʦ 75                                      X0=Xï50    

X ʦʪ 76 ʜʦ 100                                    X0=100ïX 

ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ ʝʜʠʥʠʮ ʢʚʘʜʨʘʪʘ ʙʫʜʝʪ ʪʦ ʞʝ ʩʘʤʦʝ, ʪ. ʝ.   m=m0.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʮʠʬʨ ʢʚʘʜʨʘʪʘ ʜʦʩʪʘʪʦʯʥʦ ʚʦʟʚʝʩʪʠ  ʚ ʢʚʘʜʨʘʪ 

X0, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʧʨʝʜʝʣʘʭ 25, ʪ. ʝ. ʧʨʦʠʟʚʝʩʪʠ ʚʳʯʠʩʣʝʥʠʷ  ʩ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ.  

ʅʘʧʨʠʤʝʨ, 82
2
=6724; 100ï82=18; 18

2
=324, ʪ. ʝ. ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʦʩʣʝʜʥʠʝ ʜʚʝ ʮʠʬʨʳ 

ʦʜʥʠ ʠ ʪʝ ʞʝ: 24.   

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʧʨʠʝʤʳ, ʦʙʣʝʛʯʘʶʱʠʝ ʚʦʟʚʝʜʝʥʠʝ ʚ ʢʚʘʜʨʘʪ ʜʚʫʟʥʘʯʥʳʭ ʯʠʩʝʣ, 

ʠʟʣʦʞʝʥʳ ʚ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʩʪʘʪʴʝ.  

 

ʃʠʪʝʨʘʪʫʨʘ:  

ʃʝʦʥʠʜ ɻʝʡʣʝʨ. ʄʝʪʦʜʠʢʘ ʫʧʨʦʱʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ: ɸʥʘʣʠʪʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʜʥʷ ʥʝʜʝʣʠ, ɺʝʩʪʥʠʢ ɼʦʤʘ ʋʯʝʥʳʭ ʍʘʡʬʳ, ʪʦʤ 40. 

 

        

ʕʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʚʦʟʚʝʜʝʥʠʷ ʚ ʢʚʘʜʨʘʪ ʚ ʫʤʝ 

ɻʝʡʣʝʨ ʃʝʦʥʠʜ 

leonid.geiler2013@gmail.com 
 

ɸʥʥʦʪʘʮʠʷ: ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʚʦʟʚʦʜʠʪʴ ʚ ʢʚʘʜʨʘʪ ʣʶʙʦʝ ʜʚʫʟʥʘʯʥʦʝ ʯʠʩʣʦ; ʦʥ ʦʩʥʦʚʘʥ 

ʥʘ ʘʥʘʣʠʟʝ ʦʩʦʙʳʭ ʩʚʦʡʩʪʚ ʜʚʫʟʥʘʯʥʳʭ ʯʠʩʝʣ. 
 

1. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 
 

ɼʚʫʟʥʘʯʥʦʝ ʯʠʩʣʦ, ʚʦʟʚʦʜʠʤʦʝ ʚ ʢʚʘʜʨʘʪ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

X=10N+n 

   ʛʜʝ   X ï ʯʠʩʣʦ, ʚʦʟʚʦʜʠʤʦʝ ʚ ʢʚʘʜʨʘʪ,  

           N ï ʢʦʣʠʯʝʩʪʚʦ ʜʝʩʷʪʢʦʚ ʯʠʩʣʘ ʚʦʟʚʦʜʠʤʦʛʦ ʚ ʢʚʘʜʨʘʪ, 

            n ï ʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ ʯʠʩʣʘ ʚʦʟʚʦʜʠʤʦʛʦ ʚ ʢʚʘʜʨʘʪ. 

ʂʚʘʜʨʘʪ ʜʚʫʟʥʘʯʥʦʛʦ ʯʠʩʣʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

X
2
=100ʩ+m, 

   ʛʜʝ   ʩ ï ʯʠʩʣʦ ʩʦʪʝʥ ʢʚʘʜʨʘʪʘ, 

           m ï ʯʠʩʣʦ, ʚʳʨʘʞʘʝʤʦʝ ʧʦʩʣʝʜʥʠʤʠ ʜʚʫʤʷ ʮʠʬʨʘʤʠ ʢʚʘʜʨʘʪʘ. 
   

2. ɺʦʟʚʝʜʝʥʠʝ ʚ ʢʚʘʜʨʘʪ ʯʠʩʝʣ, ʦʢʘʥʯʠʚʘʶʱʠʭʩʷ ʥʘ 5 
 

ʏʠʩʣʦ ʦʢʘʥʯʠʚʘʶʱʝʝʩʷ ʥʘ 5, ʤʦʞʥʦ ʚʦʟʚʝʩʪʠ ʚ ʢʚʘʜʨʘʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

(10N+5)
2
=100N(N+1)+25, 

ʪ. ʝ.                                                  ʩ=N(N+1), m=25  

ʅʘʧʨʠʤʝʨ,                                        65
2
=100Ĭ (6Ĭ7)+25=4225 

 

3. ʏʠʩʣʘ ʜʦ 25 
 

ʏʠʩʣʘ, ʤʝʥʴʰʠʝ ʯʝʤ 25, ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʤʘʣʦʩʪʠ, ʣʝʛʢʦ ʚʦʟʚʦʜʠʪʴ ʚ ʢʚʘʜʨʘʪ 

ʧʦ ʦʙʱʝʡ ʬʦʨʤʫʣʝ ʢʚʘʜʨʘʪʘ ʩʫʤʤʳ, ʢʦʪʦʨʘʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 
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X
2
=100N

2
+20Nn+n

2
 

ʅʘʧʨʠʤʝʨ,                             23
2
=100Ĭ2

2
+20Ĭ2Ĭ3+3

2
=529 

ʂʚʘʜʨʘʪʳ ʯʠʩʝʣ ʜʦ 25 ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʚʦʟʚʝʜʝʥʠʷ ʚ ʢʚʘʜʨʘʪ ʯʠʩʝʣ, 

ʙ·ʣʴʰʠʭ 25. 
 

4. ʏʠʩʣʘ, ʙ·ʣʴʰʠʝ 25 
  

ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʚ ʢʚʘʜʨʘʪ ʯʠʩʝʣ, ʙ·ʣʴʰʠʭ 25, ʩʪʘʥʦʚʠʪʩʷ ʪʨʫʜʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʜʝʡʩʪʚʠʷ 

ʚ ʫʤʝ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʩʥʦʚʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʴʰʠʤʠ. ʆʜʥʘʢʦ ʜʣʷ ʣʶʙʦʛʦ ʦʩʥʦʚʘʥʠʷ 

ʙʦʣʴʰʝ 25 ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʦʩʥʦʚʘʥʠʝ X0, ʤʝʥʴʰʝʝ 25, ʧʨʠ ʢʦʪʦʨʦʤ  

ʧʦʩʣʝʜʥʠʝ 2 ʮʠʬʨʳ ʢʚʘʜʨʘʪʘ ʙʫʜʫʪ ʪʝʤʠ ʞʝ, ʯʪʦ ʠ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ, ʪ. ʝ. m=m0. ɼʣʷ ʵʪʦʛʦ 

ʯʠʩʣʘ ʧʨʝʚʳʰʘʶʱʠʝ 25 ʨʘʟʙʠʚʘʝʤ ʥʘ 3 ʠʥʪʝʨʚʘʣʘ ʧʦ 25, ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʧʨʠʚʦʜʠʤ 

ʬʦʨʤʫʣʫ ʚʳʯʠʩʣʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʠ ʬʦʨʤʫʣʳ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʣʝʛʢʦ 

ʧʦʣʫʯʠʪʴ ʯʠʩʣʦ ʩʦʪʝʥ ʢʚʘʜʨʘʪʘ, ʟʥʘʷ ʪʘʢʦʚʦʝ ʜʣʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʏʠʩʣʦ ʝʜʠʥʠʮ 

ʢʚʘʜʨʘʪʘ ʧʨʠ ʵʪʦʤ, ʢʘʢ ʫʞʝ ʫʢʘʟʘʥʦ, ʦʩʪʘʝʪʩʷ ʪʝʤ ʞʝ. 
 

         X              X0                ʩ 

    26 ï 50       50-X        25-X0+ʩ0  

    51 ï 75       X-50        25+X0+ʩ0  

    76 ï 100    100-X     100-2X0+ʩ0  

   ʇʨʠʤʝʨʳ: 

     X=13     X
2
=169 

     X=37     X0=50-37=13       c=25-13+1=13          X
2
=1369 

     X=63     X0=63-50=13       c=25+13+1=39         X
2
=3969 

     X=87     X0=100ï87=13    c=100-2Ĭ13+1=75    X
2
=7569 

 

5. ʏʠʩʣʘ, ʙʣʠʟʢʠʝ ʢ 50 ʠ 100 
 

ɼʣʷ ʯʠʩʝʣ ʦʪ 41 ʜʦ 60 ʠ ʦʪ 91 ʜʦ 100 ʯʠʩʣʦ ʩʦʪʝʥ ʢʚʘʜʨʘʪʘ ʤʦʞʥʦ ʚʳʯʠʩʣʷʪʴ ʝʱʝ 

ʧʨʦʱʝ. ʇʨʠʤʝʥʷʷ ʢ ʵʪʠʤ ʯʠʩʣʘʤ ʧʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʚʠʚʘʣʝʥʪʥʳʭ 

ʦʩʥʦʚʘʥʠʡ, ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʯʠʩʣʘ ʩʦʪʝʥ ʢʚʘʜʨʘʪʘ: 
    
ʏʠʩʣʘ ʦʪ 41 ʜʦ 50:                                 ʩ=15+n. 

ʇʨʠʤʝʨ.             X=43    X0=50-43=7    (X0)
2
=7

2
=49     n=3     ʩ=15+3=18       X

2
=1849 

    
ʏʠʩʣʘ ʦʪ 51 ʜʦ 60:                                 ʩ=25+n.  

ʇʨʠʤʝʨ.             X=58    X0=58-50=8    (X0)
2
=8

2
=64     n=8     ʩ=25+8=33       X

2
=3364 

   

ʏʠʩʣʘ ʦʪ 91 ʜʦ 100:                               ʩ=80+2n 

ʇʨʠʤʝʨ.             X=94   X0=100-94=6    (X0)
2
=6

2
=36     n=4    ʩ=80+2Ĭ4=88   X

2
=8836   
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ʆʙʟʦʨ ʛʠʧʦʪʝʟ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʞʠʟʥʠ 

ʃʘʨʠʦʥ ɸʰʢʠʥʘʟʠ 

larion43@mail.ru 
 

ɽʱʝ ʥʘ ʟʘʨʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʣʶʜʠ ʟʘʜʫʤʳʚʘʣʠʩʴ ʥʘʜ ʪʝʤ, ʢʘʢ ʚʦʟʥʠʢʣʘ 

ʞʠʟʥʴ ʥʘ ɿʝʤʣʝ.  

ʆʩʦʙʝʥʥʦ ʤʥʦʛʦ ʚʝʨʩʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʧʦʷʚʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʨʘʩʮʚʝʪʘ ʷʟʳʯʝʩʪʚʘ.  

ɹʳʣʠ ʧʨʠʜʫʤʘʥʳ ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʚʘʨʠʘʥʪʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʠ 

ʉʢʘʥʜʠʥʘʚʠʠ ʚʝʨʠʣʠ, ʯʪʦ ʢʘʧʣʠ ʧʦʪʘ ʠʟ ʧʦʜʤʳʰʝʢ ʚʝʣʠʢʘʥʘ ʀʤʠʨʘ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʤʫʞʯʠʥʫ 

ʠ ʞʝʥʱʠʥʫ.  

ɺ ʂʠʪʘʝ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʢʦʛʜʘ-ʪʦ ʠʤʝʣʘ ʬʦʨʤʫ ʦʛʨʦʤʥʦʛʦ ʢʫʨʠʥʦʛʦ ʷʡʮʘ, ʚ 

ʢʦʪʦʨʦʤ ʟʘʨʦʜʠʣʩʷ ʧʝʨʚʦʧʨʝʜʦʢ ʇʘʥʴʛʫ. ʆʥ ʩʧʘʣ ʚ ʷʡʮʝ 18 ʪʳʩʷʯ ʣʝʪ, ʘ ʧʨʦʩʥʫʚʰʠʩʴ, ʥʘʯʘʣ 

ʠʩʢʘʪʴ ʩʧʦʩʦʙ ʚʳʙʨʘʪʴʩʷ ʥʘʨʫʞʫ. ʇʘʥʴʛʫ ʧʨʦʨʫʙʠʣ ʪʦʧʦʨʦʤ ʩʢʦʨʣʫʧʫ, ʚʳʙʨʘʣʩʷ ʥʘʨʫʞʫ ʠ 

ʩʦʟʜʘʣ ʞʠʟʥʴ. ʀʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, ʢʘʢ ʦʢʘʟʘʣʩʷ ʪʦʧʦʨ ʚ ʢʫʨʠʥʦʤ ʷʡʮʝ, ʷ ʥʝ ʥʘʰʝʣ. 

ɺ ɽʛʠʧʪʝ ɹʦʛ ɸʪʫʤ ʧʦʛʣʦʪʠʣ ʩʚʦʝ ʞʝ ʩʝʤʷ, ʘ ʟʘʪʝʤ ʠʟʨʳʛʥʫʣ ʥʘ ʩʚʝʪ ʜʚʦʠʭ ʜʝʪʝʡ.  

ʉʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʚʝʨʩʠʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ, ʦʢʘʟʘʣʩʷ ʚʘʨʠʘʥʪ 

ʙʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʞʠʟʥʠ:  

çʀ ʩʢʘʟʘʣ ʕʣʦhʠʤ: Ăɼʘ ʧʨʦʠʟʨʘʩʪʠʪ ɿʝʤʣʷ ʟʝʣʝʥʴ: ʪʨʘʚʫ ʩʝʤʷʥʦʩʥʫʶ, ʜʝʨʝʚʦ 

ʧʣʦʜʦʥʦʩʥʦʝ, ʧʨʦʠʟʚʦʜʷʱʝʝ ʧʦ ʨʦʜʫ ʩʚʦʝʤʫ ʧʣʦʜ, ʚ ʢʦʪʦʨʦʤ ʩʝʤʷ ʝʛʦ ʥʘ ɿʝʤʣʝò. ʀ ʩʪʘʣʦ ʪʘʢ. 

ɼʝʥʴ ʪʨʝʪʠʡè.  

ʊʝʭʥʦʣʦʛʠʷ ʦʯʝʥʴ ʧʨʦʩʪʘʷ: ʉʢʘʟʘʥʦ ï ʩʜʝʣʘʥʦ!  

ʇʦ ʧʨʝʜʘʥʠʶ, ʧʠʩʴʤʝʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦʙ ʵʪʦʤ ʙʳʣʦ ʟʘʧʠʩʘʥʦ ʧʘʪʨʠʘʨʭʦʤ ʝʚʨʝʝʚ 

ʄʦʰʝ ʚ ʪʝʯʝʥʠʝ 40 ʜʥʝʡ ʥʘ ʛʦʨʝ ʉʠʥʘʡ ʙʦʣʝʝ ʪʨʸʭ ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ. 

ʕʪʘ ʛʠʧʦʪʝʟʘ ʧʦʧʫʣʷʨʥʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʆʥʘ ʥʝ ʪʨʝʙʫʝʪ ʥʠʢʘʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, 

ʥʠʢʘʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ. ʍʦʯʝʰʴ ï ʚʝʨʴ. ʅʝ ʭʦʯʝʰʴ ï ʥʝ ʚʝʨʴ. ʅʝ ʥʘʜʦ 

ʥʠʯʝʛʦ ʜʦʢʘʟʳʚʘʪʴ. ʋʜʦʙʥʦ. 

ʄʥʦʛʠʝ ʣʶʜʠ ʧʨʠʥʷʣʠ ʵʪʫ ʚʝʨʩʠʶ, ʚʝʨʷʪ ʚ ʧʨʘʚʠʣʴʥʦʩʪʴ ʝʸ ʠ ʩʧʦʢʦʡʥʦ ʞʠʚʫʪ, ʥʝ 

ʟʘʥʠʤʘʷʩʴ ʧʦʠʩʢʘʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ.  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʭʨʠʩʪʠʘʥʝ ʩʢʦʧʠʨʦʚʘʣʠ ʊʦʨʫ ʠ ʥʘʟʚʘʣʠ ʝʝ çɺʝʪʭʠʡ ɿʘʚʝʪè, ʘ 

ʤʫʩʫʣʴʤʘʥʝ, ʩʢʦʧʠʨʦʚʘʚ ʩ ʠʩʢʘʞʝʥʠʷʤʠ ʪʫ ʞʝ ʊʦʨʫ, ʥʘʟʚʘʣʠ ʝʸ çʂʦʨʘʥè, ʵʪʘ ʚʝʨʩʠʷ ʩʪʘʣʘ 

ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʪʨʝʭ ʤʦʥʦʪʝʠʩʪʠʯʝʩʢʠʭ ʨʝʣʠʛʠʡ. ʅʦ ʠʫʜʘʠʟʤ ï ʵʪʦ 

ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʫʯʝʥʠʝ. ʄʥʦʛʠʝ ʩʪʦʨʦʥʥʠʢʠ ʵʪʦʡ ʚʝʨʩʠʠ ʩʪʘʨʘʶʪʩʷ ʝʸ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ ʥʘʫʢʠ.  

ʇʦʩʤʦʪʨʠʤ ʥʘ ʢʦʤʤʝʥʪʘʨʠʠ ʤʫʜʨʝʮʦʚ ʢ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʊʦʨʳ çɺʥʘʯʘʣʝ ʩʦʟʜʘʣ ɹʦʛ ʥʝʙʦ 

ʠ ʟʝʤʣʶ. ʀ ʟʝʤʣʷ ʙʳʣʘ ʙʝʟʚʠʜʥʘ ʠ ʧʫʩʪʘ ʠ ʪʴʤʘ ʥʘʜ ʙʝʟʜʥʦʡé"  

ʇʦ ʬʠʣʦʩʦʬʩʢʠʤ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʤ ʚʦʟʟʨʝʥʠʷʤ ʉʘʘʜʠʠ ɻʘʦʥʘ, ʚʳʜʘʶʱʝʛʦʩʷ 

ʝʚʨʝʡʩʢʦʛʦ ʤʳʩʣʠʪʝʣʷ, ʨʘʚʚʠʥʘ, ʪʴʤʘ ʥʝ ʷʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ, ʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʩʚʝʪʘ. ʊʝʤ 

ʩʘʤʳʤ ɺʩʝʚʳʰʥʠʡ ʥʝ ʤʦʛ ʩʦʟʜʘʪʴ ʪʴʤʫ, ʧʦʪʦʤʫ ʢʘʢ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʪʦ, ʯʝʛʦ ʥʝʪ. ʉʘʘʜʠʷ 

ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʪʦʛʜʘ ʙʳʣ ʩʦʟʜʘʥ ʚʦʟʜʫʭ, ʢʦʪʦʨʦʛʦ ʥʝ ʚʠʜʥʦ ʙʝʟ ʩʚʝʪʘ.  

ɸ ʚʦʪ ʢʦʤʤʝʥʪʘʨʠʡ ʨʘʚʚʠʥʘ 20-ʛʦ ʚʝʢʘ ɸʘʨʦʥʘ ʄʘʨʢʫʩʘ:  

çʊʴʤʘ ï ʵʪʦ ʪʝʤʥʳʡ ʩʪʠʭʠʡʥʳʡ ʩʚʝʪ. ʕʪʦ ʩʪʘʣʦ ʷʩʥʦ ʪʦʣʴʢʦ ʚ ʥʘʰʠ ʜʥʠ, ʢʦʛʜʘ  

ʚ 5651 ʛ. (1891 ʛ. ʥ. ʵ.), ʙʳʣʘ ʦʪʢʨʳʪʘ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ. ʇʦʜ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʜʠʥ 

ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʤʦʞʝʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʜʨʫʛʦʡè. 

ʄʥʦʛʠʝ ʨʘʚʚʠʥʳ ʩʪʘʣʠ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ çʜʥʠ ʊʚʦʨʝʥʠʷè ï ʵʪʦ ʥʝ ʚʨʝʤʷ ʦʪ ʟʘʢʘʪʘ ʜʦ 

ʚʦʩʭʦʜʘ çʀ ʙʳʣ ʚʝʯʝʨ ʠ ʙʳʣʦ ʫʪʨʦ éè. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʜʝʥʴ ʧʨʦʜʦʣʞʘʣʩʷ ʪʳʩʷʯʠ, ʤʠʣʣʠʦʥʳ 

ʣʝʪ. ʀʫʜʘʠʟʤ ʠʟʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ. 

ʍʨʠʩʪʠʘʥʝ ʪʦʞʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪ ʵʪʫ ʚʝʨʩʠʶ ʧʦʜ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ. 

ʈʘʥʥʝʭʨʠʩʪʠʘʥʩʢʠʝ ʤʳʩʣʠʪʝʣʠ ʧʨʠʥʠʤʘʣʠ ʚʦʧʨʦʩ ʙʳʪʠʷ ɹ-ʛʘ ʢʘʢ ʥʝʩʦʤʥʝʥʥʳʡ ʬʘʢʪ, ʦ 

ʢʦʪʦʨʦʤ ʠ ʨʘʩʩʫʞʜʘʪʴ ʙʝʩʩʤʳʩʣʝʥʥʦ. ɼʘʞʝ ʜʦʧʫʱʝʥʠʝ ʩʘʤʦʛʦ ʚʦʧʨʦʩʘ ʦʙ ʵʪʦʤ 

ʚʦʩʧʨʠʥʠʤʘʣʦʩʴ ʢʘʢ ʢʦʱʫʥʩʪʚʦ ʠ ʝʨʝʩʴ, ʠ ʤʦʞʥʦ ʙʳʣʦ ʧʦʧʘʩʪʴ ʥʘ ʢʦʩʪʝʨ, ʯʪʦʙʳ ʙʳʩʪʨʝʝ ʠ 

ʣʠʯʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ɹ-ʛ ʩʫʱʝʩʪʚʫʝʪ. ɸ ʚʦʪ ʚʦ ʚʨʝʤʝʥʘ ʌʦʤʳ ɸʢʚʠʥʩʢʦʛʦ, ʚʣʠʷʪʝʣʴʥʦʛʦ 
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ʭʨʠʩʪʠʘʥʩʢʦʛʦ ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʷ, ʚʦʧʨʦʩ: çɽʩʪʴ ʣʠ ɹ-ʛ?è ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʠ 

ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʤʳʩʣʠʪʝʣʴ ʙʣʝʩʪʷʱʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚʣʘʜʝʥʠʝ 

ʧʨʠʝʤʘʤʠ ʘʨʠʩʪʦʪʝʣʝʚʩʢʦʡ ʣʦʛʠʢʠ, ʧʨʠʚʦʜʷ ʩʚʦʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ɹ-ʛ ʪʘʢʠ ʝʩʪʴ. ʆʥ 

ʥʘʧʠʩʘʣ ʠ ʧʷʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʚ ʧʦʣʴʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɹ-ʛʘ. ʅʘʧʨʠʤʝʨ, ʦʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ 

ʚʝʩʴ ʦʧʳʪ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʜʚʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʢʪʦ-ʪʦ 

ʜʚʠʛʘʣ ʵʪʦʪ ʧʨʝʜʤʝʪ. ɸ ʢʪʦ ʤʦʞʝʪ ʜʚʠʛʘʪʴ ʉʦʣʥʮʝ ʚʦʢʨʫʛ ɿʝʤʣʠ? ʇʦʥʷʪʥʦ: ʪʦʣʴʢʦ ɹ-ʛ.  

ɻʣʘʚʘ ʨʠʤʩʢʦ-ʢʘʪʦʣʠʯʝʩʢʦʡ ʮʝʨʢʚʠ ʧʨʠʟʥʘʣ ʪʝʦʨʠʶ ʵʚʦʣʶʮʠʠ ʠ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ, ʠ 

ʩʦʦʙʱʠʣ, ʯʪʦ ʦʙʲʷʩʥʝʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʦʪ ʦʙʝʟʴʷʥʳ ʥʠʯʫʪʴ ʥʝ ʭʫʞʝ, ʯʝʤ ʠʟ ʧʨʘʭʘ 

ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʨʝʣʠʛʠʠ.  

ɸ ʟʘʦʜʥʦ ʫʪʦʯʥʠʣ, ʯʪʦ: çɹʦʛ ð ʥʝ ʚʦʣʰʝʙʥʠʢ ʩ ʚʦʣʰʝʙʥʦʡ ʧʘʣʦʯʢʦʡè.  

ʆʙ ʵʪʦʤ ʧʘʧʘ ʈʠʤʩʢʠʡ ʟʘʷʚʠʣ ʥʘ ʚʳʩʪʫʧʣʝʥʠʠ ʚ ʇʦʥʪʠʬʠʢʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ.  

ʅʦ ʩʫʱʝʩʪʚʫʶʪ ʫʞʝ ʪʳʩʷʯʠ ʣʝʪ ʣʶʜʠ, ʥʘʟʳʚʘʶʱʠʝ ʩʝʙʷ ʘʪʝʠʩʪʘʤʠ ʠ ʥʝ ʧʨʠʟʥʘʶʱʠʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠ ̫ɹ-ʛʘ. ʆʥʠ ʩʪʘʣʠ ʠʩʢʘʪʴ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʥʘ 

ɿʝʤʣʝ. ʀʭ ʠʥʪʝʨʝʩʦʚʘʣʠ ʜʝʪʘʣʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʚʦʡ ʧʨʠʨʦʜʳ. ʇʨʦʩʪʘʷ 

ʪʝʭʥʦʣʦʛʠʷ çʜʘ ʙʫʜʝʪ ʩʚʝʪ ï ʠ ʩʪʘʣ ʩʚʝʪè ʠʭ ʥʝ ʫʩʪʨʦʠʣʘ. ʋ ʘʪʝʠʩʪʦʚ ʧʦʷʚʠʣʘʩʴ ʚʥʘʯʘʣʝ ʪʦʞʝ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘʷ ʚʝʨʩʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʕʪʘ ʚʝʨʩʠʷ ʫʪʚʝʨʞʜʘʣʘ, ʯʪʦ ɿʝʤʣʷ ʥʠʢʦʛʜʘ ʥʝ ʚʦʟʥʠʢʘʣʘ, ʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚʝʯʥʦ; ʦʥʘ 

ʚʩʝʛʜʘ ʙʳʣʘ ʩʧʦʩʦʙʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʞʠʟʥʴ, ʘ ʝʩʣʠ ʠ ʠʟʤʝʥʷʣʘʩʴ, ʪʦ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʙʳʣʦ ʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ. ɾʠʟʥʴ, ʢʘʢ ʠ ɿʝʤʣʷ, ʩʫʱʝʩʪʚʫʝʪ 

ʚʝʯʥʦ. ʊʦʞʝ ʦʯʝʥʴ ʧʨʦʩʪʦ ʠ ʧʦʥʷʪʥʦ. 

çʇʦʢʫʜʘ ʩʫʱʝʩʪʚʫʝʪ ʵʪʘ ʪʚʝʨʜʴ, ʚʦʚʝʢ ʧʦʜ ʩʦʣʥʮʝʤ ʥʦʚʦʛʦ ʥʝ ʙʫʜʝʪ. ʄʥʝ ʛʦʚʦʨʷʪ: 

Ăʉʤʦʪʨʠ, ɽʢʢʣʝʟʠʘʩʪ: ɺʦʪ ð ʥʦʚʦʝ!ò ʅʦ ʪʦ, ʯʪʦ ʥʳʥʯʝ ʥʦʚʦ, ʚ ʚʝʢʘʭ ʤʠʥʫʚʰʠʭ ʪʳʱʫ ʨʘʟ ʜʦ 

ʥʘʩ ʫʞʝ ʩʣʫʯʘʣʦʩʴ ð ʠ ʩʣʫʯʠʪʩʷ ʩʥʦʚʘè. 

ʕʪʦʪ ʦʪʨʳʚʦʢ ʠʟ ʊʘʥʘʭʘ (ʢʥʠʛʘ ʂʦʭʝʣʝʪ) ʤʦʛ ʙʳ ʚʧʦʣʥʝ ʧʦʤʦʯʴ ʤʫʜʨʦʤʫ ʮʘʨʶ 

ʉʦʣʦʤʦʥʫ ʚʦʟʛʣʘʚʠʪʴ ʩʪʦʨʦʥʥʠʢʦʚ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ɺʩʝʣʝʥʥʦʡ. 

ʆʜʥʘʢʦ ʛʠʧʦʪʝʟʘ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʢʦʨʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʘʥʥʳʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʘʩʪʨʦʥʦʤʠʠ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʢʦʥʝʯʥʦʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʶʙʳʭ ʟʚʸʟʜ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤ ʚʦʢʨʫʛ ʟʚʸʟʜ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʦʮʝʥʢʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ 

ʫʯʝʪʝ ʩʢʦʨʦʩʪʝʡ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ, ʚʦʟʨʘʩʪ ɿʝʤʣʠ, ʉʦʣʥʮʘ ʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ 

ʠʩʯʠʩʣʷʝʪʩʷ ~ 4,6 ʤʣʨʜ ʣʝʪ.  

ʉʝʡʯʘʩ ʫʞʝ ʥʠʢʪʦ ʥʝ ʩʦʤʥʝʚʘʝʪʩʷ, ʯʪʦ ʙʳʣʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ, ʜʘ ʠ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ɿʝʤʣʝ, ʚʦʦʙʱʝ ʥʝ ʙʳʣʦ.  

ʊʦʛʜʘ ʘʪʝʠʩʪʳ ʚʟʷʣʠ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʚʝʨʩʠʶ ʩʘʤʦʟʘʨʦʞʜʝʥʠʷ ʞʠʟʥʠ.  

ʇʦ ʵʪʦʡ ʚʝʨʩʠʠ ʞʠʚʦʝ (ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʠʟʰʠʝ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ) ʩʧʦʩʦʙʥʦ 

ʟʘʨʦʞʜʘʪʴʩʷ ʩʘʤʦ ʧʦ ʩʝʙʝ ʙʫʢʚʘʣʴʥʦ ʠʟ ʥʠʯʝʛʦ. ʉʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʞʠʚʳʝ 

ʩʫʱʝʩʪʚʘ ʧʦʷʚʣʷʶʪʩʷ ʠʟ ʚʦʜʳ, ʛʨʷʟʠ ʠ ʛʥʠʶʱʠʭ ʦʩʪʘʪʢʦʚ, ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʜʨʝʚʥʠʭ ʢʠʪʘʡʩʢʠʭ 

ʠ ʠʥʜʠʡʩʢʠʭ ʨʫʢʦʧʠʩʷʭ, ʦʙ ʵʪʦʤ ʪʘʢʞʝ ʨʘʩʩʢʘʟʳʚʘʶʪ ʝʛʠʧʝʪʩʢʠʝ ʠʝʨʦʛʣʠʬʳ ʠ ʢʣʠʥʦʧʠʩʠ 

ɼʨʝʚʥʝʛʦ ɺʘʚʠʣʦʥʘ. ʂ ʧʨʠʤʝʨʫ, ʥʘʨʦʜ ɼʨʝʚʥʝʛʦ ɽʛʠʧʪʘ ʩʚʷʪʦ ʚʝʨʠʣ, ʯʪʦ ʣʷʛʫʰʢʠ, ʞʘʙʳ, 

ʟʤʝʠ ʠ ʜʘʞʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʞʠʚʦʪʥʳʝ, ʪʘʢʠʝ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʢʨʦʢʦʜʠʣʳ, ʨʦʞʜʘʶʪʩʷ ʥʝ ʠʥʘʯʝ 

ʢʘʢ ʠʟ ʩʣʦʷ ʠʣʘ, ʦʩʪʘʶʱʝʛʦʩʷ ʥʘ ʙʝʨʝʛʘʭ ʅʠʣʘ ʧʦʩʣʝ ʝʛʦ ʩʝʟʦʥʥʳʭ ʨʘʟʣʠʚʦʚ. ɸ ʚ ɼʨʝʚʥʝʤ 

ʂʠʪʘʝ ʣʶʜʠ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʪʣʷ ʚʦʟʥʠʢʘʝʪ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʘ ʤʦʣʦʜʳʭ ʧʦʙʝʛʘʭ ʙʘʤʙʫʢʘ. ʇʨʠʯʸʤ 

ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʜʘʚʘʣʦʩʴ ʪʝʧʣʫ, ʚʣʘʛʝ ʠ ʩʦʣʥʝʯʥʦʤʫ ʩʚʝʪʫ. ɺ 

ɺʘʚʠʣʦʥʝ ʞʝ ʣʶʜʠ ʚʝʨʠʣʠ, ʯʪʦ ʯʝʨʚʠ ʧʦʷʚʣʷʶʪʩʷ ʩʘʤʠ ʧʦ ʩʝʙʝ ʚ ʢʘʥʘʣʘʭ. 

ɸʨʠʩʪʦʪʝʣʴ (384ð322 ʛʛ. ʜʦ ʥ. ʵ.), ʢʦʪʦʨʦʛʦ ʯʘʩʪʦ ʧʨʦʚʦʟʛʣʘʰʘʶʪ ʦʩʥʦʚʘʪʝʣʝʤ 

ʙʠʦʣʦʛʠʠ, ʧʨʠʜʝʨʞʠʚʘʣʩʷ ʪʝʦʨʠʠ ʩʧʦʥʪʘʥʥʦʛʦ ʟʘʨʦʞʜʝʥʠʷ ʞʠʟʥʠ. ʆʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ 

ʦʧʨʝʜʝʣʸʥʥʳʝ çʯʘʩʪʠʮʳè ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʘʪ ʥʝʢʦʝ çʘʢʪʠʚʥʦʝ ʥʘʯʘʣʦè, ʢʦʪʦʨʦʝ ʧʨʠ 

ʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ. ɸʨʠʩʪʦʪʝʣʴ ʙʳʣ ʧʨʘʚ, ʩʯʠʪʘʷ, ʯʪʦ ʵʪʦ 

ʘʢʪʠʚʥʦʝ ʥʘʯʘʣʦ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʤ ʷʡʮʝ, ʥʦ ʦʰʠʙʦʯʥʦ ʧʦʣʘʛʘʣ, ʯʪʦ ʦʥʦ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʘʢʞʝ ʚ ʩʦʣʥʝʯʥʦʤ ʩʚʝʪʝ, ʪʠʥʝ ʠ ʛʥʠʶʱʝʤ ʤʷʩʝ. 

ʀʟʚʝʩʪʥʳʡ ʫʯʸʥʳʡ ɺʘʥ ɻʝʣʴʤʦʥʪ (16 ʚʝʢ ʥ. ʵ.) ʦʧʠʩʘʣ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʟʘ ʪʨʠ 

ʥʝʜʝʣʠ ʷʢʦʙʳ ʩʦʟʜʘʣ ʤʳʰʝʡ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʳ ʙʳʣʠ ʛʨʷʟʥʘʷ ʨʫʙʘʰʢʘ, ʪʸʤʥʳʡ ʰʢʘʬ ʠ ʛʦʨʩʪʴ 

ʧʰʝʥʠʮʳ. ɸʢʪʠʚʥʳʤ ʥʘʯʘʣʦʤ ʚ ʧʨʦʮʝʩʩʝ ʟʘʨʦʞʜʝʥʠʷ ʤʳʰʠ ɺʘʥ ɻʝʣʴʤʦʥʪ ʩʯʠʪʘʣ 

http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%8F_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D0%B5%D0%B7%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%BD%D0%B8%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B6%D0%B8%D0%B7%D0%BD%D0%B8#.D0.A1.D0.B0.D0.BC.D0.BE.D0.B7.D0.B0.D1.80.D0.BE.D0.B6.D0.B4.D0.B5.D0.BD.D0.B8.D0.B5_.D0.B6.D0.B8.D0.B7.D0.BD.D0.B8
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B8%D1%81%D1%82%D0%BE%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BD_%D0%93%D0%B5%D0%BB%D1%8C%D0%BC%D0%BE%D0%BD%D1%82
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ʯʝʣʦʚʝʯʝʩʢʠʡ ʧʦʪ. ɸ ʚ ʛʥʠʶʱʝʤ ʤʷʩʝ ʪʦʞʝ ʚʜʨʫʛ ʧʦʷʚʣʷʝʪʩʷ ʞʠʟʥʴ. ʕʪʠ ʚʳʚʦʜʳ ʦ 

ʩʘʤʦʟʘʨʦʞʜʝʥʠʠ ʤʳʰʝʡ ʚ ʢʣʘʜʦʚʳʭ ʩ ʟʝʨʥʦʤ, ʘ ʤʫʭ ʚ ʤʷʩʝ ʚ ʥʘʰʝ ʚʨʝʤʷ ʢʘʞʫʪʩʷ ʧʨʦʩʪʦ 

ʟʘʙʘʚʥʳʤʠ, ʥʦ ʦʥʠ ʧʨʦʜʝʨʞʘʣʠʩʴ ʚ ʥʘʫʢʝ ʙʦʣʴʰʝ ʪʳʩʷʯʠ ʣʝʪ. 

ʅʘʢʦʥʝʮ ʚ 1688 ʛʦʜʫ ʠʪʘʣʴʷʥʩʢʠʡ ʙʠʦʣʦʛ ʠ ʚʨʘʯ ʌʨʘʥʯʝʩʢʦ ʈʝʜʠ ʧʦʜʦʰʸʣ ʢ ʧʨʦʙʣʝʤʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʙʦʣʝʝ ʩʪʨʦʛʦ ʠ ʧʦʜʚʝʨʛ ʩʦʤʥʝʥʠʶ ʪʝʦʨʠʶ ʩʧʦʥʪʘʥʥʦʛʦ ʟʘʨʦʞʜʝʥʠʷ. 

ʈʝʜʠ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʤʘʣʝʥʴʢʠʝ ʙʝʣʳʝ ʯʝʨʚʷʯʢʠ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʥʘ ʛʥʠʶʱʝʤ ʤʷʩʝ, ï ʵʪʦ 

ʣʠʯʠʥʢʠ ʤʫʭ.  

ɺ 1860 ʛʦʜʫ ʧʨʦʙʣʝʤʦʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʞʠʟʥʠ ʟʘʥʷʣʩʷ ʬʨʘʥʮʫʟʩʢʠʡ ʭʠʤʠʢ ʃʫʠ ʇʘʩʪʝʨ. 

ʉʚʦʠʤʠ ʦʧʳʪʘʤʠ ʦʥ ʜʦʢʘʟʘʣ, ʯʪʦ ʙʘʢʪʝʨʠʠ ʚʝʟʜʝʩʫʱʠ, ʠ ʯʪʦ ʥʝʞʠʚʳʝ ʤʘʪʝʨʠʘʣʳ ʣʝʛʢʦ ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʨʘʞʝʥʳ ʞʠʚʳʤʠ ʩʫʱʝʩʪʚʘʤʠ, ʝʩʣʠ ʠʭ ʥʝ ʩʪʝʨʠʣʠʟʦʚʘʪʴ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ. ʍʦʨʦʰʦ 

ʧʨʦʢʠʧʷʯʸʥʥʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʦʩʪʘʚʘʣʘʩʴ ʩʪʝʨʠʣʴʥʦʡ, ʚ ʥʝʡ ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ 

ʟʘʨʦʞʜʝʥʠʷ ʞʠʟʥʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʷʜʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʇʘʩʪʝʨ ʜʦʢʘʟʘʣ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʘʷ ʞʠʟʥʴ ʤʦʞʝʪ 

ʚʦʟʥʠʢʥʫʪʴ ʪʦʣʴʢʦ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʧʨʦʚʝʨʛ ʪʝʦʨʠʶ ʩʧʦʥʪʘʥʥʦʛʦ 

ʟʘʨʦʞʜʝʥʠʷ.  

ɺʦʟʥʠʢʣʘ çʊʝʦʨʠʷ ʚʠʪʘʣʠʟʤʘè (ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʢʦʨʥʷ çʞʠʟʥʴè, ʦʙʱʝʛʦ ʫ ʵʪʦʛʦ ʩʣʦʚʘ ʩʦ 

ʩʣʦʚʦʤ çʚʠʪʘʤʠʥè). ɺ ʠʩʪʦʨʠʠ ʭʠʤʠʠ ʚʠʪʘʣʠʟʤ ʠʛʨʘʣ ʚʝʜʫʱʫʶ ʨʦʣʴ, ʦʪʣʠʯʘʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. ɻʣʘʚʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʵʪʠʭ ʚʠʪʘʣʠʩʪʠʯʝʩʢʠʭ ʚʦʟʟʨʝʥʠʡ ʙʳʣʦ 

ʥʘʣʠʯʠʝ ʫ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ) ʥʝʢʦʝʡ çʞʠʟʥʝʥʥʦʡ ʩʠʣèr. 

ʀʟ ʵʪʦʛʦ ʚʳʪʝʢʘʣʦ ʠ ʙʳʣʦ ʧʨʝʜʩʢʘʟʘʥʦ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʠʟ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ. ʆʜʥʘʢʦ ʭʠʤʠʷ ʨʘʟʚʠʚʘʣʘʩʴ, ʠ ʚ 1828 ʛʦʜʫ ʌʨʠʜʨʠʭ ɺʝʣʝʨ  

ʥʘʧʠʩʘʣ ɹʝʨʮʝʣʠʫʩʫ ʧʠʩʴʤʦ, ʚ ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʣ, ʯʪʦ ʦʥ ʩʪʘʣ ʩʚʠʜʝʪʝʣʝʤ  çʚʝʣʠʢʦʡ ʪʨʘʛʝʜʠʠ 

ʚ ʥʘʫʢʝ ï ʫʙʠʡʩʪʚʘ ʧʨʝʢʨʘʩʥʦʡ ʛʠʧʦʪʝʟʳ ʫʨʦʜʣʠʚʳʤ ʬʘʢʪʦʤè.  

çʇʨʝʢʨʘʩʥʦʡ ʛʠʧʦʪʝʟʦʡè ʙʳʣ ʚʠʪʘʣʠʟʤ; çʫʨʦʜʣʠʚʳʤ ʬʘʢʪʦʤè ï ʧʨʦʙʠʨʢʘ ʩ 

ʢʨʠʩʪʘʣʣʘʤʠ ʤʦʯʝʚʠʥʳ. ɺ ʵʪʦʤ ʦʧʳʪʝ ɺʝʣʝʨ ʩʠʥʪʝʟʠʨʦʚʘʣ ʤʦʯʝʚʠʥʫ ʠʟ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʦʣʫʯʝʥʠʝ ʤʦʯʝʚʠʥʳ, (ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʦʜʫʢʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʦʛʦ 

ʦʨʛʘʥʠʟʤʘ), ʠʟ ʮʠʘʥʘʪʘ ʘʤʤʦʥʠʷ (NH4NCO) ʩʪʘʣʦ ʩʝʥʩʘʮʠʝʡ ʚ ʭʠʤʠʠ XIX  ʚʝʢʘ. ʕʪʦʪ ʦʧʳʪ 

ʦʧʨʦʚʝʨʛʘʣ ʪʝʦʨʠʶ ʚʠʪʘʣʠʟʤʘ, ʧʦ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, 

ʚʳʜʝʣʠʚ ʝʛʦ ʪʦʣʴʢʦ ʠʟ ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʛʜʝ ʦʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʞʠʟʥʝʥʥʦʡ ʩʠʣʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʠʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʘʤʦʟʘʨʦʞʜʝʥʠʷ ʠ ʪʝʦʨʠʷ ʚʠʪʘʣʠʟʤʘ 

ʜʣʷ ʘʪʝʠʩʪʦʚ ʩʝʡʯʘʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʣʴʢʦ ʠʩʪʦʨʠʯʝʩʢʠʡ ʠʣʠ ʬʠʣʦʩʦʬʩʢʠʡ ʠʥʪʝʨʝʩ. 

ʏʪʦ ʞʝ ʧʨʠʰʣʦ ʥʘ ʩʤʝʥʫ ʵʪʠʤ ʪʝʦʨʠʷʤ? 

ʇʦʷʚʠʣʘʩʴ ʪʝʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʡ ʞʠʟʥʠ ʠʟ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ. 
 

ʂʘʢ ʚʳʛʣʷʜʝʣʘ ʧʝʨʚʦʙʳʪʥʘʷ ɿʝʤʣʷ? 
 

ʇʝʨʝʥʝʩʝʤʩʷ ʥʘ 4 ʤʣʨʜ ʣʝʪ ʥʘʟʘʜ. ɸʪʤʦʩʬʝʨʘ ʥʝ ʩʦʜʝʨʞʠʪ ʩʚʦʙʦʜʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʩʦʩʪʘʚʝ ʦʢʠʩʣʦʚ. ʉʚʦʙʦʜʥʳʡ ʢʠʩʣʦʨʦʜ ʥʝ ʜʘʣ ʙʳ ʚʦʟʥʠʢʥʫʪʴ 

ʧʦʷʚʣʷʶʱʠʤʩʷ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ. ʄʦʣʥʠʠ ʦʛʨʦʤʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʦʥʠʟʳʚʘʶʪ 

ʘʪʤʦʩʬʝʨʫ. ʀʟ-ʧʦʜ ɿʝʤʣʠ ʚʳʨʳʚʘʶʪʩʷ ʧʦʪʦʢʠ ʤʘʛʤʳ ʠ ʛʘʟʳ ʩʘʤʦʛʦ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ.  

ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʢ ʟʚʸʟʜʳ, ʪʘʢ ʠ ʧʣʘʥʝʪʥʳʝ ʩʠʩʪʝʤʳ 

ʚʦʟʥʠʢʣʠ ʠʟ ʛʘʟʦʧʳʣʝʚʦʛʦ ʚʝʱʝʩʪʚʘ. ʅʘʨʷʜʫ ʩ ʤʝʪʘʣʣʘʤʠ ʠ ʠʭ ʦʢʩʠʜʘʤʠ ʚ ʥʸʤ ʩʦʜʝʨʞʘʣʠʩʴ 

ʚʦʜʦʨʦʜ, ʘʤʤʠʘʢ, ʚʦʜʘ ʠ ʧʨʦʩʪʝʡʰʠʡ ʫʛʣʝʚʦʜʦʨʦʜ ï ʤʝʪʘʥ. 

ɺ 1924 ʛʦʜʫ ʙʫʜʫʱʠʡ ʘʢʘʜʝʤʠʢ ʆʧʘʨʠʥ ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ çʇʨʦʠʩʭʦʞʜʝʥʠʝ ʞʠʟʥʠè, 

ʚ ʢʦʪʦʨʦʡ ʦʥ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʣʢʦʚʳʭ 

ʩʪʨʫʢʪʫʨ ʧʦʷʚʠʣʠʩʴ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʦʢʝʘʥʘ (ʙʫʣʴʦʥʘ), ʠ ʯʪʦ ʚ ʨʘʩʪʚʦʨʘʭ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʦʛʫʪ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʜʝʣʝʥʳ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʦʙʤʝʥ ʩ ʥʝʡ. ɺ ʚʦʜʥʦʡ ʩʨʝʜʝ ʧʨʦʠʟʚʦʜʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʦʛʣʠ ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʣʦʞʥʳʤ 

ʭʠʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʠ ʧʨʝʚʨʘʱʝʥʠʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʫʩʣʦʞʥʝʥʠʷ ʤʦʣʝʢʫʣ ʤʦʛʣʠ 

http://ru.wikipedia.org/wiki/1688_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B4%D0%B8
http://ru.wikipedia.org/wiki/%D0%9C%D1%83%D1%85%D0%B0
http://ru.wikipedia.org/wiki/1860_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%81%D1%82%D0%B5%D1%80,_%D0%9B%D1%83%D0%B8
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%92%D1%91%D0%BB%D0%B5%D1%80,_%D0%A4%D1%80%D0%B8%D0%B4%D1%80%D0%B8%D1%85
https://ru.wikipedia.org/wiki/%D0%92%D1%91%D0%BB%D0%B5%D1%80,_%D0%A4%D1%80%D0%B8%D0%B4%D1%80%D0%B8%D1%85
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%87%D0%B5%D0%B2%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D0%B5%D0%B7%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BC%D0%B8%D0%B0%D0%BA
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD
http://ru.wikipedia.org/wiki/1924_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B0%D1%80%D0%B8%D0%BD,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B5%D0%B0%D0%BD
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%86%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/w/index.php?title=%D0%92%D0%BD%D0%B5%D1%88%D0%BD%D1%8F%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
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ʦʙʨʘʟʦʚʘʪʴʩʷ ʩʣʦʞʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʤʦʯʝʚʠʥʘ, ʦ ʧʦʣʫʯʝʥʠʠ ʢʦʪʦʨʦʡ ʠʟ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʥʘʧʠʩʘʥʦ ʚʳʰʝ. 

ɺ 1952 ʛ. ʚ ʂʘʣʠʬʦʨʥʠʡʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʘʤʝʨʠʢʘʥʩʢʦʤʫ ʫʯʝʥʦʤʫ ʉʪʵʥʣʠ ʄʠʣʣʝʨʫ 

ʫʜʘʣʦʩʴ ʚʧʝʨʚʳʝ ʧʦʣʫʯʠʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʤʦʜʝʣʠʨʫʶʱʠʭ ʪʝ, ʯʪʦ ʙʳʣʠ ʥʘ ʧʝʨʚʦʙʳʪʥʦʡ ɿʝʤʣʝ. ʊʦʛʜʘ ʵʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʪʘʣʠ 

ʩʝʥʩʘʮʠʝʡ, ʠ ʠʭ ʘʚʪʦʨ ʧʦʣʫʯʠʣ ʚʩʝʤʠʨʥʫʶ ʠʟʚʝʩʪʥʦʩʪʴ.  

ʈʝʟʫʣʴʪʘʪ ʧʨʝʚʟʦʰʝʣ ʚʩʝ ʦʞʠʜʘʥʠʷ. ɺʳʢʣʶʯʠʚ ʚʝʯʝʨʦʤ ʫʩʪʘʥʦʚʢʫ ʠ ʚʝʨʥʫʚʰʠʩʴ ʥʘ 

ʩʣʝʜʫʶʱʝʝ ʫʪʨʦ, ʄʠʣʣʝʨ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʚʦʜʘ ʚ ʢʦʣʙʝ ʧʨʠʦʙʨʝʣʘ ʞʝʣʪʦʚʘʪʫʶ ʦʢʨʘʩʢʫ. ʊʦ, 

ʯʪʦ ʦʙʨʘʟʦʚʘʣʦʩʴ, ʦʢʘʟʘʣʦʩʴ ʙʫʣʴʦʥʦʤ ʠʟ ʘʤʠʥʦʢʠʩʣʦʪ ï ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ʙʝʣʢʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʵʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʢʘʢ ʤʦʛʣʠ ʦʙʨʘʟʦʚʘʪʴʩʷ ʧʝʨʚʠʯʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʞʠʚʦʛʦ. 

ɺʩʝʛʦ-ʪʦ ʠ ʥʫʞʥʳ ʙʳʣʠ ï ʩʤʝʩʴ ʛʘʟʦʚ, ʤʘʣʝʥʴʢʠʡ ʦʢʝʘʥ ʠ ʥʝʙʦʣʴʰʘʷ ʤʦʣʥʠʷ. 

ʆʩʥʦʚʫ ʞʠʚʳʭ ʩʠʩʪʝʤ ʩʦʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʰʝʩʪʴ ʵʣʝʤʝʥʪʦʚ, ʧʦʣʫʯʠʚʰʠʭ ʥʘʟʚʘʥʠʝ 

ʦʨʛʘʥʦʛʝʥʦʚ: ʫʛʣʝʨʦʜ, ʚʦʜʦʨʦʜ, ʢʠʩʣʦʨʦʜ, ʘʟʦʪ, ʬʦʩʬʦʨ, ʩʝʨʘ, ʦʙʱʘʷ ʚʝʩʦʚʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ 

ʦʨʛʘʥʠʟʤʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 97%. ɿʘ ʥʠʤʠ ʩʣʝʜʫʶʪ 11 ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʩʠʩʪʝʤ: ʥʘʪʨʠʡ, ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, 

ʤʘʛʥʠʡ, ʞʝʣʝʟʦ, ʢʨʝʤʥʠʡ, ʘʣʶʤʠʥʠʡ, ʭʣʦʨ, ʤʝʜʴ, ʮʠʥʢ, ʢʦʙʘʣʴʪ. ʀʭ ʚʝʩʦʚʘʷ ʜʦʣʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ï 1,6%. ɽʩʪʴ ʝʱʝ 20 ʵʣʝʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʦʩʪʨʦʝʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʠʦʩʠʩʪʝʤ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1%. ʀ ʚʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʚ ʠʟʙʳʪʢʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ, ʟʝʤʥʦʡ ʢʦʨʝ, ʚ ʚʦʜʝ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʚ ʤʘʨʪʝ 2015 ʛʦʜʘ, ʫʯʝʥʳʝ ʂʝʤʙʨʠʜʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʦ 

ʛʣʘʚʝ ʩ ɼʞʦʥʦʤ ʉʘʟʝʨʣʝʥʜʦʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʪʠʧʳ çʤʦʣʝʢʫʣ ʞʠʟʥʠè, ʚ ʪʦʤ ʯʠʩʣʝ ʈʅʂ, 

ʙʝʣʢʠ, ʞʠʨʳ ʠ ʫʛʣʝʚʦʜʳ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʭʦʜʝ ʧʦʜʦʙʥʳʭ ʨʝʘʢʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʧʨʦʩʪʳʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʫʛʣʝʨʦʜʘ, ʩʝʨʦʚʦʜʦʨʦʜ, ʩʦʣʠ ʤʝʪʘʣʣʦʚ ʠ 

ʬʦʩʬʘʪʳ. ɼʘʣʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʛʣʠ ʦʙʨʘʟʦʚʘʪʴʩʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʠ 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʝʩʷ ʤʦʣʝʢʫʣʳ ʈʅʂ, ʘ ʪʘʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʫʞʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʨʛʘʥʠʟʤʦʤ.  

ʇʦ ʚʝʨʩʠʠ ʘʢʘʜʝʤʠʢʘ ɸʣʝʢʩʘʥʜʨʘ ʆʧʘʨʠʥʘ, ʧʠʪʘʪʝʣʴʥʳʡ ʙʫʣʴʦʥ ʦʙʨʘʟʦʚʘʣʩʷ ʚ ʦʟʝʨʘʭ, 

ʥʝʙʦʣʴʰʠʭ ʤʦʨʷʭ. ʇʦ ʜʨʫʛʦʡ ʚʝʨʩʠʠ ï ʚ ʢʫʩʢʘʭ ʣʴʜʘ. ʇʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʩʝ 

ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳ ʠ ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʙ·ʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ, ʯʝʤ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɺ ʣʝʜʷʥʦʡ ʪʦʣʱʝ ʤʦʣʝʢʫʣʳ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʪʝʩʥʦ ʩʙʣʠʞʘʣʠʩʴ ʠ ʚʩʪʫʧʘʣʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʢʝʘʥ ʙʳʣ ʧʦʢʨʳʪ ʣʴʜʦʤ, ʢʦʪʦʨʳʡ 

ʟʘʱʠʱʘʣ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʩʦʝʜʠʥʝʥʠʷ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

ʅʦ ʤʦʞʝʪ ʙʳʪʴ, ʞʠʟʥʴ ʚʦʟʥʠʢʣʘ ʚ ʨʘʡʦʥʘʭ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ? 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ɿʝʤʣʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʦʛʥʝʜʳʰʘʱʠʡ ʰʘʨ ʤʘʛʤʳ. 

ʇʨʠ ʠʟʚʝʨʞʝʥʠʷʭ ʚʫʣʢʘʥʦʚ ʩ ʛʘʟʘʤʠ, ʚʳʩʚʦʙʦʞʜʘʚʰʠʤʠʩʷ ʠʟ ʨʘʩʧʣʘʚʣʝʥʥʦʡ ʤʘʛʤʳ, ʥʘ 

ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʥʦʩʠʣʠʩʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʩʠʥʪʝʟʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ. ʊʘʢ, ʤʦʣʝʢʫʣʳ ʫʛʘʨʥʦʛʦ ʛʘʟʘ, ʦʢʘʟʘʚʰʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʠʥʝʨʘʣʘ ʧʠʨʠʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʤʦʛʣʠ ʨʝʘʛʠʨʦʚʘʪʴ ʩ 

ʩʦʝʜʠʥʝʥʠʷʤʠ, ʠʤʝʚʰʠʤʠ ʤʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ, ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʫʢʩʫʩʥʫʶ ʢʠʩʣʦʪʫ, ʠʟ ʢʦʪʦʨʦʡ 

ʟʘʪʝʤ ʩʠʥʪʝʟʠʨʦʚʘʣʠʩʴ ʜʨʫʛʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ.  

ʕʪʘ ʪʝʦʨʠʷ ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʝʭʠ ʚ ʠʩʪʦʨʠʠ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ: 

ï 4 ʤʣʨʜ ʣʝʪ ʥʘʟʘʜ ʧʨʠ ʩʠʥʪʝʟʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚʦʟʥʠʢʘʶʪ ʧʨʦʩʪʳʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ, ʧʨʠ ʩʠʥʪʝʟʝ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚʦʟʥʠʢʣʠ ʤʦʣʝʢʫʣ rʈʅʂ, ʢʦʪʦʨʳʝ 

ʠʤʝʣʠ ʬʫʥʢʮʠʠ ʥʦʩʠʪʝʣʝʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʙʝʣʢʦʚ-ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʦʥʠ ʙʳʣʠ 

ʩʧʦʩʦʙʥʳ ʢ ʧʝʨʝʜʘʯʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ɼʅʂ ʥʘ ʨʠʙʦʩʦʤʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʩʠʥʪʝʟ ʙʝʣʢʦʚ;. 

ï 3,9 ʤʣʨʜ ʣʝʪ ʥʘʟʘʜ ʧʦʷʚʠʣʠʩʴ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, 

ʚʳʛʣʷʜʝʣʠ, ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʙʘʢʪʝʨʠʠ;  

ï 2 ʤʣʨʜ ʣʝʪ ʥʘʟʘʜ ʧʦʷʚʠʣʠʩʴ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʵʫʢʘʨʠʦʪʥʳʝ ʢʣʝʪʢʠ, ʢʦʛʜʘ 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʦʨʛʘʥʠʟʤʳ ʫʩʣʦʞʥʠʣʠ ʩʚʦʝ ʩʪʨʦʝʥʠʝ ʟʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʜʨʫʛʠʭ 

ʧʨʦʢʘʨʠʦʪʥʳʭ ʢʣʝʪʦʢ. ʆʜʥʠ ʠʟ ʥʠʭ (ʘʵʨʦʙʥʳʝ ʙʘʢʪʝʨʠʠ) ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʤʠʪʦʭʦʥʜʨʠʠ ï 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʢʠʩʣʦʨʦʜʥʦʛʦ ʜʳʭʘʥʠʷ. ɼʨʫʛʠʝ (ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ) 

http://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
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ʥʘʯʘʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʦʪʦʩʠʥʪʝʟ ʚʥʫʪʨʠ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ ʠ ʩʪʘʣʠ ʭʣʦʨʦʧʣʘʩʪʘʤʠ ʚ ʢʣʝʪʢʘʭ  

ʚʦʜʦʨʦʩʣʝʡ ʠ ʨʘʩʪʝʥʠʡ; 

ï 1,2 ʤʣʨʜ ʣʝʪ ʥʘʟʘʜ ʧʨʦʠʟʦʰʝʣ ʚʟʨʳʚ ʵʚʦʣʶʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʦʷʚʣʝʥʠʝʤ ʧʦʣʦʚʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʦʟʥʘʤʝʥʦʚʘʚʰʠʡʩʷ ʧʦʷʚʣʝʥʠʝʤ ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʬʦʨʤ ʞʠʟʥʠ ï 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʟʨʘʞʝʥʠʡ, ʚʳʜʚʠʛʘʝʤʳʭ ʧʨʦʪʠʚ ʵʪʦʡ ʚʝʨʩʠʠ, ʷʚʣʷʝʪʩʷ, 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʤʘʪʝʤʘʪʠʢʘʤʠ ʧʦʯʪʠ ʥʫʣʝʚʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʘʢʦʛʦ ʩʦʙʳʪʠʷ. 

ʀʟʚʝʩʪʥʳʡ ʤʘʪʝʤʘʪʠʢ ɸʣʝʢʩʘʥʜʨ ʌʨʠʜʤʘʥ, ʦʜʠʥ ʠʟ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠʟʨʘʠʣʴʩʢʦʛʦ 

ʧʨʦʝʢʪʘ çɹʝʨʝʡʰʠʪè ʚ ʠʥʪʝʨʚʴʶ ʞʫʨʥʘʣʠʩʪʢʝ ʄ. ɻʝʣʴʬʘʥʜ ʩʢʘʟʘʣ ʦ ʟʘʨʦʞʜʝʥʠʠ ʞʠʟʥʠ ʠ 

ʵʚʦʣʶʮʠʠ: 

çʕʪʦ ʘʪʝʠʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ. ʗ ʤʦʛʫ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʷ ʥʝ ʚʝʨʶ ʚ ʥʝʝ. ʗ ï ʤʘʪʝʤʘʪʠʢ. 

ʀ ʷ ʟʥʘʶ, ʯʪʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʳ ʩʝʨʴʝʟʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʩ ʮʝʣʴʶ ʚʳʷʩʥʠʪʴ, ʢʘʢʦʚʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʚʝ ʥʝʞʠʚʳʝ ʤʦʣʝʢʫʣʳ ʩʣʫʯʘʡʥʦ ʩʦʟʜʘʜʫʪ ʯʪʦ-ʪʦ ʞʠʚʦʝ? ɺʝʨʦʷʪʥʦʩʪʴ 

ʵʪʦʛʦ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ. ʅʦ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʚʝʨʷʪ ʚ ʪʝʦʨʠʶ ʵʚʦʣʶʮʠʠ, ʥʝ ʜʝʣʘʶʪ ʨʘʩʯʝʪʳ. 

ʆʥʠ ʚʝʨʷʪ ʚ ʪʦ, ʯʪʦ ʢʘʞʝʪʩʷ ʠʤ ʣʦʛʠʯʥʳʤè.  

ɿʜʝʩʴ ʥʝʩʢʦʣʴʢʦ ʥʝʪʦʯʥʦ ʩʢʘʟʘʥʦ: çéʜʚʝ ʥʝʞʠʚʳʝ ʤʦʣʝʢʫʣʳ...è. ʆʪʜʝʣʴʥʳʝ ʤʦʣʝʢʫʣʳ 

ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʞʠʚʳʤʠ. 

ʅʦ ʦʙʨʘʪʠʤʩʷ ʢ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ. ɽʩʪʴ ʚ ʵʪʦʡ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʢʦʥ ʙʦʣʴʰʠʭ 

ʯʠʩʝʣ ʠʣʠ ʪʝʦʨʝʤʘ ɹʝʨʥʫʣʣʠ, ʫʪʚʝʨʞʜʘʶʱʘʷ:  

çɽʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ʦʜʠʥʘʢʦʚʘ ʚʦ ʚʩʝʭ ʠʩʧʳʪʘʥʠʷʭ, ʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ 

ʠʩʧʳʪʘʥʠʡ ʯʘʩʪʦʪʘ ʩʦʙʳʪʠʷ ʩʪʨʝʤʠʪʩʷ ʢ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ ʠ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʩʣʫʯʘʡʥʦʡè.  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʝʩʣʠ ʚ ʷʱʠʢʝ, ʧʦʜʦʙʥʦʤʫ ʉʧʦʨʪʣʦʪʦ, ʙʫʜʝʪ 100 ʰʘʨʦʚ ʯʝʨʥʳʭ ʠ ʦʜʠʥ 

ʢʨʘʩʥʳʡ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ ʚʳʧʘʜʝʪ ʠʤʝʥʥʦ ʢʨʘʩʥʳʡ ʰʘʨ, ʦʯʝʥʴ ʤʘʣʘ. ʅʦ 

ʝʩʣʠ ʫʩʣʦʚʠʷ ʤʝʥʷʪʴʩʷ ʥʝ ʙʫʜʫʪ, ʠ ʘʧʧʘʨʘʪ ʙʫʜʝʪ ʜʦʣʛʦ ʠ ʫʧʦʨʥʦ ʧʨʦʜʦʣʞʘʪʴ ʚʳʙʨʘʩʳʚʘʪʴ 

ʰʘʨ, (ʢʦʣʠʯʝʩʪʚʦ ʰʘʨʦʚ ʥʝ ʤʝʥʷʝʪʩʷ), ʪʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʧʘʜʝʪ ʢʨʘʩʥʳʡ ʰʘʨ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʯʪʠ ʥʫʣʝʚʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʥʘʯʘʣʝ. 

ʅʝʜʘʚʥʦ ʚ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʥʘ ɿʝʤʣʝ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ, ʥʘʡʜʝʥʥʳʭ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ɻʨʝʥʣʘʥʜʠʠ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʳ ʩʣʦʞʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 3,86 ʤʣʨʜ ʣʝʪ. ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʚʦʟʥʠʢʣʘ ʧʨʠʤʝʨʥʦ 4,6 

ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ. ʕʪʦ ʟʥʘʯʠʪ, ʫ ɿʝʤʣʠ ʙʳʣʦ ʦʢʦʣʦ ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

çʚʳʪʘʱʠʪʴ ʥʫʞʥʳʡ ʰʘʨè. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʤʦʛʣʠ ʚ ʨʘʩʯʝʪʘʭ ʫʯʝʩʪʴ ʨʦʣʴ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʧʨʠʤʝʨʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.  

ï ɺʝʨʦʷʪʥʦʩʪʴ ʨʝʘʢʮʠʠ ʩʠʥʪʝʟʘ ʘʤʤʠʘʢʘ, ʚ ʢʦʪʦʨʦʡ ʦʜʥʘ ʤʦʣʝʢʫʣʘ ʘʟʦʪʘ ʜʦʣʞʥʘ 

ʚʩʪʨʝʪʠʪʴʩʷ ʩʨʘʟʫ ʩ ʪʨʝʤʷ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʦʨʦʜʘ, ʢʨʝʧʢʦ ʢ ʥʠʤ ʧʨʠʞʘʪʴʩʷ, ʧʦ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʯʝʥʴ ʤʘʣʘʷ. ɺʩʝ ʧʦʧʳʪʢʠ ʦʩʫʱʝʩʪʚʠʪʴ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʢʘʥʯʠʚʘʣʠʩʴ ʥʝʫʜʘʯʝʡ, 

ʧʦʢʘ ʥʝʤʝʮʢʠʤʠ ʫʯʝʥʳʤʠ ʌ. ɻʘʙʝʨʦʤ, ʂ. ɹʦʰʝʤ ʥʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʝʩʣʠ ʚ ʟʦʥʝ 

ʨʝʘʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʞʝʣʝʟʦ, (ʞʝʣʝʟʦ ʥʝ ʧʦʜʦʟʨʝʚʘʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ), ʪʦ 

ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʦʪʥʠ ʨʘʟ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʘʢʪʠʚʥʳʭ ʪʦʯʢʘʭ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʞʝʣʝʟʘ ʤʦʣʝʢʫʣʘ ʘʟʦʪʘ ʧʦʜʭʚʘʪʳʚʘʝʪ ʪʨʠ ʤʦʣʝʢʫʣʳ ʚʦʜʦʨʦʜʘ, ʠ 

ʜʚʝ ʤʦʣʝʢʫʣʳ ʘʤʤʠʘʢʘ ʫʜʘʣʷʶʪʩʷ ʠʟ ʟʦʥʳ ʨʝʘʢʮʠʠ, ʦʩʚʦʙʦʞʜʘʷ ʤʝʩʪʦ ʜʣʷ ʥʦʚʳʭ ʤʦʣʝʢʫʣ 

ʘʟʦʪʘ ʠ ʚʦʜʦʨʦʜʘ.  

ï ɽʱʝ ʦʜʠʥ ʧʨʦʩʪʦʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʥʝ ʫʯʠʪʳʚʘʝʤʳʡ ʤʘʪʝʤʘʪʠʢʦʡ. ɺ ʜʝʪʩʪʚʝ ʤʳ ʯʘʩʪʦ 

ʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʡ ʦʧʳʪ. ɺ ʩʪʘʢʘʥ ʥʘʩʳʧʘʝʤ ʣʦʞʢʫ ʧʨʦʩʪʦʡ ʧʠʪʴʝʚʦʡ ʩʦʜʳ, ʟʘʪʝʤ ʪʫʜʘ ʞʝ 

ʣʦʞʢʫ ʢʨʠʩʪʘʣʣʦʚ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ ʠ ʧʝʨʝʤʝʰʠʚʘʝʤ. ʀé ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʅʦ ʩʪʦʠʪ 

ʜʦʙʘʚʠʪʴ ʚʦʜʫ, ʩʨʘʟʫ ʥʘʯʠʥʘʝʪʩʷ ʙʫʨʥʘʷ ʨʝʘʢʮʠʷ. ɼʦʙʘʚʠʚ ʬʨʫʢʪʳ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʢʫʩʥʳʡ 

ʟʘʤʝʥʠʪʝʣʴ ʂʦʢʘ-ʂʦʣʳ. ɺʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʂʘʪʘʣʠʟʘʪʦʨʳ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʘʭ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʛʠʜʨʠʨʦʚʘʥʠʝ 

ʞʠʨʦʚ, ʢʨʝʢʠʥʛ ʥʝʬʪʠ ʠ ʧʨ.). 

ɺʝʨʥʸʤʩʷ ʢ ʠʥʪʝʨʚʴʶ ʩ ʛ-ʥʦʤ ɸ. ʌʨʠʜʤʘʥʦʤ. ɺʦʧʨʦʩ:  

ï ɸ ʢʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɹ-ʛʘ? ï ʆʪʚʝʪ:  

https://chem21.info/info/17053
https://chem21.info/info/384348
https://chem21.info/info/384348
https://chem21.info/info/163405
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ï ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʵʚʦʣʶʮʠʠ. ʅʦ ʤʳ 

ɺɽʈʀʄ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ, ʝʩʪʴ ʝʱʝ ʛʠʧʦʪʝʟʘ ʇʘʥʩʧʝʨʤʠʠ. 

ʇʦ ʵʪʦʡ ʛʠʧʦʪʝʟʝ ʞʠʟʥʴ ʥʘ ɿʝʤʣʶ ʧʨʠʚʥʝʩʝʥʘ ʠʟ ʂʦʩʤʦʩʘ. ʄʥʝʥʠʷ ʠ ʪʫʪ ʨʘʟʜʝʣʠʣʠʩʴ. ʕʪʦ 

ʦʪʜʝʣʴʥʘʷ ʪʝʤʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʪʝʦʨʠʠ, ʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʦʥʘ ï ʝʜʠʥʩʪʚʝʥʥʦ 

ʧʨʘʚʠʣʴʥʘʷ. ʂʘʞʜʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʫ ʛʠʧʦʪʝʟʫ, ʢʦʪʦʨʘʷ ʧʨʦʠʩʪʝʢʘʝʪ 

ʠʟ ʝʛʦ ʦʧʳʪʘ, ʝʛʦ ʤʠʨʦʧʦʥʠʤʘʥʠʷ; ʪʫ, ʚ ʢʦʪʦʨʫʶ ʦʥ ɺɽʈʀʊ. 
 

ʏʪʦ ʥʘʰʘ ɾʠʟʥʴ? 
ʃʘʨʠʦʥ ɸʰʢʠʥʘʟʠ 

larion43@mail.ru 
 

ɿʘ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʥʝʩʢʦʣʴʢʦ 

ʦʧʨʝʜʝʣʝʥʠʡ ʞʠʟʥʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʳʣʠ ʦʪʚʝʨʛʥʫʪʳ ʩʨʘʟʫ, ʥʝʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʩʪʦʨʦʥʥʠʢʦʚ ʜʦ ʩʠʭ ʧʦʨ. ʆʜʥʠ ʠʟ ʥʠʭ ʥʘʩʪʦʣʴʢʦ ʰʠʨʦʢʠ, ʯʪʦ ʧʦʜ ʥʠʭ ʧʦʜʧʘʜʘʶʪ ʪʘʢʠʝ 

ʥʝʞʠʚʳʝ ʦʙʲʝʢʪʳ, ʢʘʢ ʦʛʦʥʴ ʠʣʠ ʢʨʠʩʪʘʣʣʳ ʤʠʥʝʨʘʣʦʚ. ɼʨʫʛʠʝ ï ʩʣʠʰʢʦʤ ʫʟʢʠ, ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ ʤʫʣʳ, ʥʝ ʜʘʶʱʠʝ ʧʦʪʦʤʩʪʚʘ, ʥʝ ʧʨʠʟʥʘʶʪʩʷ ʞʠʚʳʤʠ. ʅʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʣ ʌ. ʕʥʛʝʣʴʩ: 

çɾʠʟʥʴ ʝʩʪʴ ʩʧʦʩʦʙ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʝʣʢʦʚʳʭ ʪʝʣ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʤʦʤʝʥʪʦʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʩ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʚʥʝʰʥʝʡ ʧʨʠʨʦʜʦʡ, 

ʧʨʠʯʝʤ ʩ ʧʨʝʢʨʘʱʝʥʠʝʤ ʵʪʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʧʨʝʢʨʘʱʘʝʪʩʷ ʠ ʞʠʟʥʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʣʦʞʝʥʠʶ ʙʝʣʢʘè.  

ʉʘʤʘʷ ʚʘʞʥʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ï ʵʪʦ ʚʪʦʨʘʷ ʯʘʩʪʴ. ʇʨʝʢʨʘʱʝʥʠʝ ʚʟʘʠʤʦʦʙʤʝʥʘ 

ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʪʦ, ʝʩʪʴ ʧʨʝʢʨʘʱʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʱʠ, ʘ ʩ ʥʝʡ ʠ ʵʥʝʨʛʠʠ, ʧʨʝʢʨʘʱʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʙʨʘʩʳʚʘʪʴ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʢʨʘʱʘʝʪ 

ʞʠʟʥʴ. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʫʯʥʦʝ, ʣʦʛʠʯʥʦʝ, ʩʢʫʯʥʦʝ!  

ʄʥʝ ʥʨʘʚʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʘʣ ʝʱʝ ʜʦ ʕʥʛʝʣʴʩʘ ɸ. ʉ. ʇʫʰʢʠʥ:  
 

ʏʪʦ ʥʘʰʘ ʞʠʟʥʴ? ʀʛʨʘ! 

ɼʦʙʨʦ ʠ ʟʣʦ ï ʦʜʥʠ ʤʝʯʪʳ! 

ʊʨʫʜ, ʯʝʩʪʥʦʩʪʴ ï ʩʢʘʟʢʠ ʜʣʷ ʙʘʙʴʷ. 

ʂʪʦ ʧʨʘʚ, ʢʪʦ ʩʯʘʩʪʣʠʚ ʟʜʝʩʴ, ʜʨʫʟʴʷ? 

ʉʝʛʦʜʥʷ ʪʳ, ʘ ʟʘʚʪʨʘ ʷ! 
 

ʊʘʢ ʙʨʦʩʴʪʝ ʞʝ ʙʦʨʴʙʫ, 

ʃʦʚʠʪʝ ʤʠʛ ʫʜʘʯʠ! 

ʇʫʩʪʴ ʥʝʫʜʘʯʥʠʢ ʧʣʘʯʝʪ! 

ʇʫʩʪʴ ʥʝʫʜʘʯʥʠʢ ʧʣʘʯʝʪ,  

ʂʣʷʥʷ, ʢʣʷʥʷ ʩʚʦʶ ʩʫʜʴʙʫ! 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʟʜʝʩʴ ï ʀɻʈɸ ʠ ɹʆʈʔɹɸ!  

ʃʶʙʦʝ ʞʠʚʦʝ ʩʫʱʝʩʪʚʦ ʥʘʯʠʥʘʝʪ ʩʚʦʡ ʜʝʥʴ ʩ ʧʦʠʩʢʘ ʧʠʱʠ, ʠʣʠ ʩ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘ ̫

ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʦʙʝʩʧʝʯʠʪ ʝʤʫ ʠ ʙʝʩʧʦʤʦʱʥʳʤ ʯʣʝʥʘʤ ʝʛʦ ʩʝʤʴʠ ʧʠʫɦ, ʚʦʜʫ. ʂʦʛʜʘ ʚʦʣʢ, 

ʪʠʛʨ, ʫʜʘʚ, ʢʨʦʢʦʜʠʣ ʚʳʩʣʝʞʠʚʘʝʪ ʜʦʙʳʯʫ, ʧʨʷʯʘʩʴ ʚ ʢʫʩʪʘʨʥʠʢʝ, ʚ ʢʘʤʳʰʘʭ ʠʣʠ 

ʧʨʠʪʚʦʨʷʷʩʴ ʙʨʝʚʥʦʤ, ʵʪʦ ʥʘʧʦʤʠʥʘʝʪ ʥʘʤ ʜʝʪʩʢʫʶ ʠʛʨʫ ʚ ʧʨʷʪʢʠ, ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ 

ʨʝʙʷʪʠʰʝʢ ʧʨʷʯʫʪʩʷ, ʘ ʦʜʠʥ ʠʭ ʠʱʝʪ. ʊʦ ʝʩʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʥʘʯʠʥʘʝʪ ʩʚʦʡ 

ʜʝʥʴ ʩ ʠʛʨ:r ʦʜʥʠ ʧʨʷʯʫʪʩʷ ʯʪʦʙʳ ʚʳʩʣʝʜʠʪʴ ʠ ʧʦʡʤʘʪʴ, ʜʨʫʛʠʝ ʧʨʷʯʫʪʩʷ, ʯʪʦʙʳ ʠʭ ʥʝ 

ʧʦʡʤʘʣʠ. ɿʘʪʝʤ ʥʘʯʠʥʘʝʪʩʷ ʧʦʛʦʥʷ ʠ ʙʦʨʴʙʘ ʥʝ ʥʘ ʞʠʟʥʴ, ʘ ʥʘ ʩʤʝʨʪʴ. ʊʦʣʴʢʦ ʦʜʠʥ ʦʩʪʘʝʪʩʷ 

ʧʨʘʚ ʠ ʩʯʘʩʪʣʠʚ, ʘ ʚʪʦʨʦʡ ʧʣʘʯʝʪ ʠ, ʧʨʦʢʣʠʥʘʝʪ ʩʚʦʶ ʩʫʜʴʙʫ, ʝʩʣʠ ʫʩʧʝʚʘʝʪ. ʕʪʦ ʩʝʛʦʜʥʷ; ʘ 

ʟʘʚʪʨʘ ʪʦʪ ʞʝ ʪʠʛʨ, ʢʦʪʦʨʳʡ ʙʳʣ çʧʨʘʚ ʠ ʩʯʘʩʪʣʠʚè ʩʝʛʦʜʥʷ, ʤʦʞʝʪ ʥʝ ʜʦʛʥʘʪʴ ʙʦʣʝʝ 

mailto:larion43@mail.ru
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ʤʦʣʦʜʫʶ ʢʦʩʫʣʶ, ʠ ʩʪʘʪʴ ʥʝʫʜʘʯʥʠʢʦʤ ʠ ʧʣʘʢʘʪʴ, çʢʣʷʥʷ, ʢʣʷʥʷ ʩʚʦʶ ʩʫʜʴʙʫè. ʊʦʯʥʦ ʧʦ 

ʇʫʰʢʠʥʫ.  

çɸʡ ʜʘ ʇʫʰʢʠʥ! ɸʡ ʜʘ ʩʫʢʠʥ ʩʳʥ!è (ʀʟ ʧʠʩʴʤʘ ɸ. ʉ. ʇʫʰʢʠʥʘ ʢ ʩʚʦʝʤʫ ʜʨʫʛʫ ʧʦʵʪʫ 

ʇʝʪʨʫ ɺʷʟʝʤʩʢʦʤʫ). 

ʀ ʪʘʢ ï ʢʘʞʜʳʡ ʜʝʥʴ (ʪʦʣʴʢʦ ʤʝʜʚʝʜʠ ʟʠʤʦʡ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʵʪʠʭ ʠʛʨʘʭ). ʂʘʞʜʫʶ 

ʩʝʢʫʥʜʫ ʥʘ ʟʝʤʣʝ ʧʨʦʠʩʭʦʜʷʪ ʪʳʩʷʯʠ ʠʣʠ ʤʠʣʣʠʦʥʳ ʫʙʠʡʩʪʚ, ʢʪʦ-ʪʦ ʢʦʛʦ-ʪʦ ʛʣʦʪʘʝʪ, ʢʪʦ-ʪʦ ʚ 

ʰʝʶ ʢʦʤʫ-ʪʦ ʚʦʥʟʘʝʪ ʩʚʦʠ ʢʣʳʢʠ, ʢʪʦ-ʪʦ ʩʢʘʨʤʣʠʚʘʝʪ ʩʚʦʶ ʝʱʝ ʞʠʚʫʶ ʜʦʙʳʯʫ ʩʚʦʠʤ 

ʛʦʣʦʜʥʳʤ ʜʝʪʠʰʢʘʤ, ʢʪʦ-ʪʦ ʝʱʝ ʚʳʩʣʝʞʠʚʘʝʪ ʩʚʦʶ ʜʦʙʳʯʫ ʠ ʟʘʪʝʤ ʙʨʦʩʘʝʪʩʷ ʚ çʙʦʨʴʙʫè ʩ 

ʥʝʠʟʚʝʩʪʥʳʤ ʠʩʭʦʜʦʤ.  

ɿʥʘʷ ʵʪʦ, ʷ ʥʝ ʤʦʛʫ ʧʦʥʷʪʴ ʣʶʜʝʡ, ʚʦʩʭʠʱʘʶʱʠʭʩʷ: çʂʘʢ ʧʨʝʢʨʘʩʝʥ ʵʪʦʪ ʤʠʨ!è.  

ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ, ʥʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʘ ʪʨʘʢʪʦʚʢʘ ʞʠʟʥʠ ʫ ʇʫʰʢʠʥʘ, ʚʠʜʠʤʦ, 

ʚʦʟʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʢʦʤʩʪʚʘ ʚʝʣʠʢʦʛʦ ʧʦʵʪʘ ʩ ʬʨʘʥʮʫʟʩʢʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ.  

ɺ ʚʦʩʴʤʦʡ ʛʣʘʚʝ çɽʚʛʝʥʠʷ ʆʥʝʛʠʥʘè ʇʫʰʢʠʥ ʧʠʩʘʣ: 
 

ʇʨʦʯʝʣ ʦʥ ɻʠʙʙʦʥʘ, ʈʫʩʩʦ, 

ʄʘʥʟʦʥʠ, ɻʝʨʮʝʥʘ, ʐʘʤʬʦʨʘ, 

Madame de Stale, ɹʠʰʘ, ʊʠʩʩʦ... 
  

ɹʠʰʘ ʄʘʨʠ-ʌʨʘʥʩʫʘ (ʢʦʥʝʮ 18 ʚʝʢʘ), ʚʳʜʘʶʱʠʡʩʷ ʫʯʝʥʳʡ ʙʠʦʣʦʛ, ʚʨʘʯ, ʜʘʣ 

ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʞʠʟʥʠ: 

ɾʠʟʥʴ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʷʚʣʝʥʠʡ, ʩʦʧʨʦʪʠʚʣʷʶʱʠʭʩʷ ʩʤʝʨʪʠ.  

ʂʘʞʜʦʝ ʞʠʚʦʝ ʩʫʱʝʩʪʚʦ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʠʟʜʳʭʘʥʠʷ ʙʴʸʪʩʷ ʚ ʙʦʨʴʙʝ ʟʘ ʩʦʭʨʘʥʝʥʠʝ 

ʞʠʟʥʠ. ʇʦ ʣʶʙʦʤʫ ʥʝʞʠʚʦʤʫ ʧʨʝʜʤʝʪʫ ʤʦʞʥʦ ʩʪʫʯʘʪʴ, ʤʦʞʥʦ ʝʛʦ ʢʦʣʦʪʴ, ʤʦʞʥʦ ʙʨʦʩʠʪʴ ʚ 

ʢʦʩʪʝʨ, ʠ ʤʳ ʥʝ ʧʦʣʫʯʠʤ ʦʪʧʦʨ. ʅʦ, ʝʩʣʠ ʧʦʧʨʦʙʦʚʘʪʴ ʵʪʦ ʞʝ ʩʦʚʝʨʰʠʪʴ ʩ ʞʠʚʳʤ ʩʫʱʝʩʪʚʦʤ, 

ʥʘʧʨʠʤʝʨ, ʩ ʢʫʨʠʮʝʡ, ʢʦʪʦʤ, ʩʦʙʘʢʦʡ, ʠʣʠ, ʥʝ ʜʘʡ ɹ-ʛ, ʩ ʪʠʛʨʦʤ, ʤʳ ʤʦʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʠʤ 

ʦʪʚʝʪʥʫʶ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʫʶ ʨʝʘʢʮʠʶ.  

ɼʘʞʝ, ʝʩʣʠ ʤʳ ʦʙʨʘʪʠʤʩʷ ʢ ʨʘʩʪʝʥʠʷʤ, ʪʦ ʠ ʪʫʪ ʫʚʠʜʠʤ ʪʫ ʞʝ ʢʘʨʪʠʥʫ ʙʦʨʴʙʳ ʟʘ ʞʠʟʥʴ. 

ʉʪʦʠʪ ʦʪʨʝʟʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʝʪʢʠ ʥʘ ʜʝʨʝʚʴʷʭ, ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʭʦʜʷʪʩʷ çʩʧʷʱʠʝ ʧʦʯʢʠè, ʯʪʦʙʳ 

ʜʘʪʴ ʚʟʘʤʝʥ ʥʦʚʳʝ ʨʦʩʪʢʠ. 

ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʚʦʪ ʵʪʠ ʪʨʠ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟʥʠ, ʜʦʧʦʣʥʷʷ ʠ ʫʪʦʯʥʷʷ ʜʨʫʛ ʜʨʫʛʘ, 

ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦʩ: çʏʪʦ ʪʘʢʦʝ ɾʠʟʥʴ?è 

 

çʀʛʨʘʝʪ ʣʠ ʙʦʛ ʚ ʢʦʩʪʠ?è ʕʡʥʰʪʝʡʥ ʠ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ 

ʄʘʨʢ ʄʠʢʠʪʠʥʩʢʠʡ 

mark.mikitinsky@gmail.com 
 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʚʦʧʨʝʢʠ ʤʥʝʥʠʶ ʚʳʜʘʶʱʝʛʦʩʷ ʬʠʟʠʢʘ, 
ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʝʪʦʜʳ ʩʳʛʨʘʣʠ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ 

ʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʦ ʧʨʝʦʜʦʣʝʥʠʠ ʤʠʢʨʦʯʘʩʪʠʮʝʡ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʙʘʨʴʝʨʘ. 

 

ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ ʚʦʰʸʣ ʚ ʠʩʪʦʨʠʶ ʢʘʢ ʩʦʟʜʘʪʝʣʴ çʊʝʦʨʠʠ ʆʪʥʦʩʠʪʝʣʴʥʦʩʪʠè. 

ɺʳʜʘʶʱʠʡʩʷ ʬʠʟʠʢ ʥʝ ʤʦʛ ʙʳʪʴ ʚ ʩʪʦʨʦʥʝ ʦʪ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʧʫʪʠ, ʧʦ ʢʦʪʦʨʦʤʫ, ʦʪʚʝʯʘʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʨʘʟʚʠʚʘʣʘʩʴ ʪʝʦʨʠʷ ʘʪʦʤʘ. ʉʚʦʝʦʙʨʘʟʥʘʷ ʜʠʘʣʝʢʪʠʢʘ ʧʨʦʷʚʠʣʘʩʴ ʚ 

ʪʦʤ, ʯʪʦ, ʥʘʨʷʜʫ ʩ ʘʚʪʦʨʦʤ ʢʚʘʥʪʦʚʦʡ ʛʠʧʦʪʝʟʳ ʄʘʢʩʦʤ ʇʣʘʥʢʦʤ, ʕʡʥʰʪʝʡʥ ʟʘʢʣʘʜʳʚʘʣ 

ʬʫʥʜʘʤʝʥʪ çʊʝʦʨʠʠ ʂʚʘʥʪʦʚè: ʟʘ ʦʙʲʷʩʥʝʥʠʝ ʬʦʪʦʵʬʬʝʢʪʘ ʝʤʫ ʚ 1922 ʛʦʜʫ ʙʳʣʘ ʧʨʠʩʫʞʜʝʥʘ 

ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʧʦ ʬʠʟʠʢʝ.  

ʏʪʦ ʞʝ ʧʨʦʠʟʦʰʣʦ ʜʘʣʴʰʝ? ʕʡʥʰʪʝʡʥ ʥʝ ʧʨʠʥʷʣ ʩʪʘʪʠʩʪʠʢʦ-ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʢʦʥʮʝʧʮʠʠ 

çʢʦʧʝʥʛʘʛʝʥʩʢʦʡ ʰʢʦʣʳè (ʅʠʣʴʩ ɹʦʨ, ʄʘʢʩ ɹʦʨʥ, ɺʝʨʥʝʨ ɻʝʡʟʝʥʙʝʨʛ). ɺ ʧʠʩʴʤʝ ʕʡʥʰʪʝʡʥʘ 

ʢ ɹʦʨʥʫ ʝʩʪʴ ʪʘʢʘʷ ʬʨʘʟʘ:  

çʊʳ ʚʝʨʠʰʴ ʚ ʠʛʨʘʶʱʝʛʦ ʚ ʢʦʩʪʠ ɹʦʛʘ, ʘ ʷ ʚ ʧʦʣʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʤʠʨʝ 

ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʛʦ. ɺʝʨʥʦ ʣʠ, ʯʪʦ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ ʠʩʢʘʪʴ ʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʵʣʝʢʪʨʦʥʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʥʝʟʘʚʠʩʠʤʦ ʥʠ ʦʪ ʢʘʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʦʪ 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BC%D0%B5%D1%80%D1%82%D1%8C
mailto:mark.mikitinsky@gmail.com
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ʧʨʠʙʦʨʘ ʠ ʥʘʙʣʶʜʘʪʝʣʝʡ? ʅʠʢʪʦ ʥʝ ʩʦʤʥʝʚʘʝʪʩʷ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʮʝʥʪʨ 

ʪʷʞʝʩʪʠ ʃʫʥʳ ʟʘʥʠʤʘʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʸʥʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʥʘʙʣʶʜʝʥʠʷ. 

ʄʦʞʝʪ ʣʠ ʙʳʪʴ ʠʥʘʯʝ ʜʣʷ ʵʣʝʢʪʨʦʥʘ?è  

ʆʜʥʘʢʦ ʠ ʟʜʝʩʴ ʧʘʨʘʜʦʢʩ ʚʦʟʥʠʢ, ʢʦʛʜʘ ʇʦʣʴ ɼʠʨʘʢ, ʚʚʝʜʷ ʚ ʢʚʘʥʪʦʚʫʶ ʬʠʟʠʢʫ 

ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʟʘʚʠʩʠʤʦʩʪʴ ʤʘʩʩʳ ʯʘʩʪʠʮʳ ʦʪ ʩʢʦʨʦʩʪʠ ʝʸ ʜʚʠʞʝʥʠʷ, ʠ 

ʧʨʠʤʝʥʠʚ ʬʦʨʤʫʣʫ ɽ0 = m0c
2
), ʧʨʠʰʸʣ ʢ ʚʳʚʦʜʫ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ çʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʥʘè. ɺʩʢʦʨʝ ʵʪʘ ʯʘʩʪʠʮʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʠʟʣʫʯʝʥʠʠ. ʊʘʢʦʚ ʙʳʣ 

ʟʠʛʟʘʛ ʠʩʪʦʨʠʠ.  
 

ʇʝʨʚʫʶ ʯʝʪʚʝʨʪʴ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʅʘʯʘʣʦ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʬʦʨʤʫʣʦʡ ʇʣʘʥʢʘ ʜʣʷ ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʚʝʪʠʤʦʩʪʠ 

R(ɚ) çʘʙʩʦʣʶʪʥʦ ʯʸʨʥʦʛʦ ʪʝʣʘè:   

                                      Ὑ‗   
  

  
                     2 ) 

ʌʦʨʤʫʣʘ ʇʣʘʥʢʘ ʩʨʘʟʫ ʧʦʣʫʯʠʣʘ ʧʨʠʟʥʘʥʠʝ, ʪ. ʢ. ʪʦʯʥʦ ʦʪʨʘʟʠʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʣʫʯʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʝʣʘ (ʨʠʩ.1). ʂʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʠʟʣʫʯʝʥʠʷ ʠ 

ʧʦʛʣʦʱʝʥʠʷ ʩʚʝʪʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʪʚʝʨʜʠʣʘʩʴ ʧʦʩʣʝ ʦʙʲʷʩʥʝʥʠʷ ʕʡʥʰʪʝʡʥʦʤ ʬʦʪʦʵʬʬʝʢʪʘ, 

ʩʦʛʣʘʩʥʦ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ:  

                Ὤ’ ὃ                          3 ) 

ʛʜʝ ɜ - ʯʘʩʪʦʪʘ ʩʚʝʪʘ, ʧʘʜʘʶʱʝʛʦ ʥʘ ʬʦʪʦʧʣʘʩʪʠʥʢʫ, m ʠ v - ʤʘʩʩʘ ʠ ʩʢʦʨʦʩʪʴ 

ʚʳʙʠʪʦʛʦ ʵʣʝʢʪʨʦʥʘ, ɸ - ʨʘʙʦʪʘ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʥʘ ʠʟ ʤʝʪʘʣʣʘ. 

 

 

 

 

 

 

 

 

 

 

 
 

 

ʈʠʩ.1. ɿʘʚʠʩʠʤʦʩʪʴ R(ɚ) ʦʪ ʜʣʠʥʳ             ʈʠʩ.2.  ʉʪʘʮʠʦʥʘʨʥʘʷ ʦʨʙʠʪʘ 

ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ  ɚ                                            ʵʣʝʢʪʨʦʥʘ 

ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʊ.                               ʚ ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ. 

 

ʅʘ ʙʘʟʝ ʵʪʠʭ ʢʚʘʥʪʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʅ. ɹʦʨ ʧʨʝʜʣʦʞʠʣ ʤʦʜʝʣʴ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʵʣʝʢʪʨʦʥ ʚʨʘʱʘʝʪʩʷ ʦʢʦʣʦ ʷʜʨʘ ʧʦ ʩʪʘʮʠʦʥʘʨʥʳʤ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ 

                                                
2  ) ɺ ʨʷʜʝ ʨʘʙʦʪ ʧʦʩʪʦʷʥʥʘʷ h cʚʷʟʳʚʘʣʘʩʴ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʠʟʫʯʝʥʥʳʤʠ ʚ ʬʠʟʠʢʝ ʝʱʸ ʜʦ 

çʢʚʘʥʪʦʚʦʡ ʛʠʧʦʪʝʟʳè ʄʘʢʩʘ ʇʣʘʥʢʘ. 
3 ) ʂʨʦʤʝ ʬʦʪʦʵʬʬʝʢʪʘ, ʙʳʣʠ ʦʙʲʷʩʥʝʥʳ ʜʘʚʣʝʥʠʝ ʩʚʝʪʘ ʠ ʨʘʩʩʝʷʥʠʝ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ (ʵʬʬʝʢʪ 

ʂʦʤʧʪʦʥʘ).   
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(ʨʠʩ.2), ʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʦʨʙʠʪʫ ʩ ʤʝʥʴʰʠʤ ʨʘʜʠʫʩʦʤ r ʠʟʣʫʯʘʝʪʩʷ ʢʚʘʥʪ ʩʚʝʪʘ hɜ . ʕʪʦʤʫ 
ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠʥʠʠ ʦʩʥʦʚʥʦʛʦ ʩʧʝʢʪʨʘ ʚʦʜʦʨʦʜʘ (ʨʠʩ.3):  

ʂʣʶʯʝʚʳʤ ʨʝʰʝʥʠʝʤ ʚ ʪʝʦʨʠʠ ɹʦʨʘ ʷʚʣʷʝʪʩʷ ʢʚʘʥʪʦʚʘʥʠʝ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ   
 

,
2p

h
nmvr=  

ʛʜʝ n ï ʥʦʤʝʨ ʦʨʙʠʪʳ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʚʠʪʠʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ 

ʚʨʘʱʘʶʱʝʡʩʷ ʯʘʩʪʠʮʳ mvr ʧʨʦʭʦʜʠʪ çʢʨʘʩʥʦʡ ʥʠʪʴʶè.  

 

 

ʈʠʩ.3. ʅʘʙʣʶʜʘʝʤʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ cʝʨʠʠ ʚʦʜʦʨʦʜʘ 

 

ʇʝʨʝʣʦʤʥʳʤ ʚ ʧʝʨʝʭʦʜʝ ʢ ʥʦʚʦʡ ʬʠʟʠʢʝ ʩʯʠʪʘʝʪʩʷ 1925 ʛʦʜ. ʄʦʣʦʜʦʡ ʬʨʘʥʮʫʟʩʢʠʡ 

ʬʠʟʠʢ ʃʫʠ ʜʝ ɹʨʦʡʣʴ ʚ ʩʚʦʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʧʨʠʥʮʠʧ ʜʫʘʣʠʟʤʘ ʚ ʤʠʢʨʦʤʠʨʝ: 

ʜʚʠʞʝʥʠʝ ʤʠʢʨʦʯʘʩʪʠʮʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʦʣʥʳ, ʛʜʝ ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ 

çhè ʩʚʷʟʳʚʘʝʪ ʠʤʧʫʣʴʩ ʯʘʩʪʠʮʳ ʨ = mv ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ɚ . ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʬʦʨʤʫʣʘ:                                                   

,
p

h
=l  

ʛʜʝ m ʠ v ï ʤʘʩʩʘ ʠ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ. ʏʝʨʝʟ 3 ʛʦʜʘ ʛʠʧʦʪʝʟʘ ʜʝ ɹʨʦʡʣʷ ʥʘʰʣʘ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʦʧʳʪʘʭ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʥʘ ʵʢʨʘʥʝ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʢʦʣʝʮ ʦʪ ʧʫʯʢʘ ʘʪʦʤʦʚ, 

ʧʨʦʰʝʜʰʠʭ ʯʝʨʝʟ ʜʚʘ ʦʪʚʝʨʩʪʠʷ ʚ ʜʠʘʬʨʘʛʤʝ. 
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ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʥʘʯʠʥʘʝʪʩʷ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʚ ʝʸ ʚʦʣʥʦʚʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʘʣʴʰʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʨʦʙʥʦ.  

ʇʫʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʭ (ʧʣʦʩʢʘʷ ʚʦʣʥʘ) ʦʧʠʩʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ ʚʦʣʥʳ  

( ) ( ),cos, tkxAtx w-=Y  

ʛʜʝ -=
l

p2
k  ʚʦʣʥʦʚʦʝ ʯʠʩʣʦ, ɤ = 2ˊɜ ï ʢʨʫʛʦʚʘʷ ʯʘʩʪʦʪʘ. ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʘʤ  

ʜʝ ɹʨʦʡʣʷ öö
÷

õ
ææ
ç
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʝʥʳ ʚʦʣʥʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʫʱʝʡʩʷ ʯʘʩʪʠʮʳ 

ʧʨʠʭʦʜʠʤ ʢ ʫʨʘʚʥʝʥʠʶ çʧʣʦʩʢʦʡ ʚʦʣʥʳ ʜʝ ɹʨʦʡʣʷè:  
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ʕʨʚʠʥ ʐʨʸʜʠʥʛʝʨ ʧʨʠʰʸʣ ʢ ʚʳʨʘʞʝʥʠʶ, ʩʪʘʚʰʝʤʫ ʦʩʥʦʚʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʢʚʘʥʪʦʚʦʡ 

ʤʝʭʘʥʠʢʠ, ʚʩʢʦʨʝ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʛʠʧʦʪʝʟʳ ʜʝ ɹʨʦʡʣʷ. 
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ʦʜʥʘʢʦ ʧʦʩʣʫʞʠʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʩʯʸʪʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʦʣʫʯʠʣʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ʏʪʦʙʳ çʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴè ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ 

çʚʦʣʥ ʜʝ ɹʨʦʡʣʷè, ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʚʦʣʥʦʚʫʶ ʬʫʥʢʮʠʶ Ɋ(x,t) ʜʚʘʞʜʳ ʧʦ ʢʦʦʨʜʠʥʘʪʝ ʭ:  
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ʉʦʢʨʘʱʘʷ ʥʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʚʨʝʤʝʥʥʦʡ ʤʥʦʞʠʪʝʣʴ, ʧʨʠʭʦʜʠʤ ʢ ʫʨʘʚʥʝʥʠʶ 

ʐʨʸʜʠʥʛʝʨʘ ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʢʦʤʧʦʥʝʥʪʳ Ɋ0(ʭ):  

()
() ,0

2
022

0

2

=+ Y
Y xE

m

d

x

x
d

>
        4)  

ʛʜʝ ˒ ï ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʜʚʠʞʫʱʝʡʩʷ ʯʘʩʪʠʮʳ, m ï ʝʸ ʤʘʩʩʘ.                                                      

ʕʪʦ ʫʨʘʚʥʝʥʠʝ, ʦʙʲʷʩʥʠʚ ʪʦʥʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩʧʝʢʪʨʘʣʴʥʳʭ ʣʠʥʠʡ ʚʦʜʦʨʦʜʘ, ʩʳʛʨʘʣʦ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʘʩʩʤʦʪʨʠʤ çʧʨʝʦʜʦʣʝʥʠʝè 

ʤʠʢʨʦʯʘʩʪʠʮʝʡ  ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ (ʨʠʩ.4).    

 

                                                
4 ) ʅʫʣʝʚʦʡ ʠʥʜʝʢʩ Ɋ0(ʭ) ʤʦʞʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʧʫʩʪʠʪʴ. 
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              ( I )        - Њ ὼ π         Ὁ   ȟ   U = 0  (ʩʠʣʦʚʦʝ ʧʦʣʝ ʦʪʩʫʪʩʪʚʫʝʪ)                             

              ( II )        0  ὼ Њ        E ï U =     ( E  U ,  E Ὗ  .                                  

ʇʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʨʠ E < U ʯʘʩʪʠʮʘ ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʞʘʝʪʩʷ ʚ ʦʙʣʘʩʪʴ 

( I ) ʠ ʥʝ ʧʝʨʝʭʦʜʠʪ ʚ ʦʙʣʘʩʪʴ ( II ), ʧʨʠ E > U ʯʘʩʪʠʮʘ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʙʣʘʩʪʠ ( I ) 

ʚ ʦʙʣʘʩʪʴ ( II ) ʠ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʚ ʦʙʣʘʩʪʴ ( I ). ʈʘʩʯʸʪʳ, ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʷʤ ʐʨʸʜʠʥʛʝʨʘ:      

 
ᴐ
Ὁ‪ π                ʧʨʠ   Њ ὼ π      (ʦʙʣʘʩʪʴ  I ) 

 
ᴐ
 Ὁ Ὗ‪ π    ʧʨʠ     0  <  x  < + Њ  (ʦʙʣʘʩʪʴ II ) 

ʧʨʠʚʦʜʷʪ ʢ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ.                                                                       

ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʐʨʸʜʠʥʛʝʨʘ, ʷʚʣʷʶʱʠʭʩʷ ʦʜʥʦʨʦʜʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ 

ʫʨʘʚʥʝʥʠʷʤʠ 2 ʧʦʨʷʜʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ,  ʩʦʜʝʨʞʠʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ 

ʤʥʦʞʠʪʝʣʴ Ὡ ȟ ʘ ʦʙʱʠʡ ʠʥʪʝʛʨʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʤʤʫ ὥὩ ὦὩ .  ʂʦʵʬʬʠʮʠʝʥʪʳ r1 ʠ 

r2 ʥʘʭʦʜʷʪʩʷ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ:                                                                                  

   ὶ  
ᴐ

π    (U = 0 , U < E)                ὶ  
ᴐ

π       (U > E)    . 

ʇʝʨʝʭʦʜʷ ʦʪ ʠʤʧʫʣʴʩʘ p ʢ ʚʦʣʥʦʚʦʤʫ ʯʠʩʣʫ k (p = ᴐk) , ʧʦʣʫʯʠʤ ʨʝʰʝʥʠʷ ʚʦʣʥʦʚʳʭ  

ʫʨʘʚʥʝʥʠʡ :     

                         Ɋ = ὥὩ ὦὩ         ʧʨʠ  U = 0 (ʦʙʣʘʩʪʴ I) ʠ U < E (ʦʙʣʘʩʪʴ II)                       

                          Ɋ = ὥὩ ὦὩ           ʧʨʠ   U > E (ʦʙʣʘʩʪʴ II)  .                                              

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʠʤʝʝʤ ʚ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʩʫʤʤʫ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʳʭ ʚʦʣʥ, ʜʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ ʧʘʜʘʶʱʝʡ ʚʦʣʥʳ (ʩʣʝʚʘ ʥʘʧʨʘʚʦ) ʠ ʦʪʨʘʞʸʥʥʦʡ ʚʦʣʥʳ (ʩʧʨʘʚʘ ʥʘʣʝʚʦ). ɼʣʷ 

ʯʘʩʪʠʮʳ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʫʨʘʚʥʝʥʠʶ ʐʨʸʜʠʥʛʝʨʘ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥʘ, ʜʚʠʞʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʣʦʩʢʦʡ  çʚʦʣʥʦʡ ʜʝ ɹʨʦʡʣʷè. ʅʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʦʙʣʘʩʪʝʡ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʚʥʝʟʘʧʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ, ʵʪʘ ʚʦʣʥʘ ʜʦʣʞʥʘ ʩʝʙʷ ʚʝʩʪʠ ʪʘʢ, ʢʘʢ ʚʝʜʸʪ ʩʝʙʷ ʩʚʝʪʦʚʘʷ 

ʚʦʣʥʘ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʦʙʣʘʩʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʥʘ 

ʛʨʘʥʠʮʝ ʦʙʣʘʩʪʝʡ  I  ʠ  II  çʚʦʣʥʘ ʜʝ ɹʨʦʡʣʷè ʯʘʩʪʴʶ ʦʪʨʘʞʘʝʪʩʷ ʚ ʦʙʣʘʩʪʴ I , ʯʘʩʪʴʶ 

ʧʨʦʭʦʜʠʪ ʚ ʦʙʣʘʩʪʴ II  .     

ʄʳ ʤʦʞʝʤ ʪʘʢʞʝ ʩʢʘʟʘʪʴ, ʯʪʦ, ʧʝʨʝʭʦʜʷ ʠʟ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʚ ʜʨʫʛʫʶ, ʵʣʝʢʪʨʦʥ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʸʥʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʨʘʟʠʪʴʩʷ ʠ ʦʧʨʝʜʝʣʸʥʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʡʪʠ ʜʘʣʴʰʝ, 

ʧʨʝʦʜʦʣʝʚ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʙʘʨʴʝʨ. ʅʘʰʘ ʟʘʜʘʯʘ ʪʝʧʝʨʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʵʪʠ 

ʚʝʨʦʷʪʥʦʩʪʠ.  
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ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ I ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʢʘʢ ʧʘʜʘʶʱʘʷ, ʪʘʢ ʠ 

ʦʪʨʘʞʸʥʥʘʷ ʚʦʣʥʘ, ʘ ʚ ʦʙʣʘʩʪʠ  II ʪʦʣʴʢʦ ʧʘʜʘʶʱʘʷ ʚʦʣʥʘ, ʟʘʧʠʰʝʤ ʦʙʱʠʝ ʨʝʰʝʥʠʷ:  

‪  ὥὩ ὦὩ     (U = 0)        ,         ‪  ὥὩ    (U  <  E) . 

ʇʨʠʤʝʤ ʘʤʧʣʠʪʫʜʫ a1 = 1. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʘʤʧʣʠʪʫʜ b1 ʠ a2 ʠʩʧʦʣʴʟʫʝʤ 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʬʫʥʢʮʠʠ ɣ ʠ ʝʸ ʧʨʦʠʟʚʦʜʥʦʡ    (ʬʫʥʢʮʠʷ ɣ ʥʝ ʜʦʣʞʥʘ ʠʩʧʳʪʳʚʘʪʴ 

ʠʟʣʦʤʦʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʝʡ  I ʠ II  ʚ ʪʦʯʢʝ ʭ = 0).   

ʀʟ ʨʘʚʝʥʩʪʚʘ  (ɣ1)ʭ=0 = (ɣ2)ʭ=0  ʥʘʭʦʜʠʤ  1 + b1 = a2 , ʠʟ ʨʘʚʝʥʩʪʚʘ      

      ʩʣʝʜʫʝʪ  k1(a1 ï b1) = a2k2 .  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʳ ʧʦʩʪʦʷʥʥʳʝ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ:                                                   

a1 = 1    ;   b1 =      ;    a2 =     , 

ʛʜʝ  k1  ʠ  k2  ʚʦʣʥʦʚʳʝ ʯʠʩʣʘ ʦʙʣʘʩʪʝʡ  I  ʠ  II  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɽʩʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʦʧʪʠʯʝʩʢʦʡ ʘʥʘʣʦʛʠʝʡ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʪʨʘʞʝʥʠʷ R ʚ ʦʙʣʘʩʪʠ (I) ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ D   

ʦʙʣʘʩʪʠ (II) :                                                                                                                                       

R =     ȟ     D = 1 ï R =     . 

  ʃʠʪʝʨʘʪʫʨʘ  
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1. 

çʊʝ, ʢʪʦ ʜʦʩʪʦʡʥʦ ʧʨʝʜʩʪʘʚʣʷʣʠ ɺʝʥʛʝʨʩʢʫʶ ʨʝʚʦʣʶʮʠʶ 1956 ʛʦʜʘ (ʧʝʨʚʫʶ ʨʝʚʦʣʶʮʠʶ 

ʧʨʦʪʠʚ ʚʣʘʩʪʠ ʠ ʛʥʸʪʘ ʉʉʉʈ ʚ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ ʚʦʩʪʦʯʥʦʛʦ ʣʘʛʝʨʷ), ʟʥʘʣʠ, ʯʪʦ 

ʦʙʝʱʘʶʱʠʡ ʩʚʦʙʦʜʫ, ʥʦ ʦʪʨʠʮʘʶʱʠʡ ɹʦʛʘ, ʀʩʪʠʥʫ ʩʦʮʠʘʣʠʟʤ ʟʘʛʦʥʷʝʪ ʣʶʜʝʡ ʚ ʨʘʙʩʪʚʦ,  

ʪ. ʝ. ʚ ʪʦ ʜʦʠʩʪʦʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʚʦʙʦʜʘ ï ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʝ ʩʣʫʞʠʪ ʥʠʯʝʤʫ 

ʜʦʩʪʦʡʥʦʤʫ ï ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʥʠʯʪʦ ʠ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʢʘʢ ʪʸʤʥʘʷ, ʯʘʩʪʦ ʨʘʟʨʫʰʠʪʝʣʴʥʘʷ 

ʞʘʞʜʘ, ʢʘʢ ʚʝʯʥʳʡ ʛʦʣʦʜ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʫʰʠè [1]. 
 

ʇʦʣʠʪʦʣʦʛ, ʧʨʦʬʝʩʩʦʨ ʉʪʵʥʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʌʨʵʥʩʠʩ ʌʫʢʫʷʤʘ ʚʳʩʪʫʧʠʣ ʚ 

ʟʘʱʠʪʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʠʙʝʨʘʣʠʟʤʘ, ʩʢʘʟʘʚ ʩʣʝʜʫʶʱʝʝ: çéʣʠʙʝʨʘʣʠʟʤ ʦʩʥʦʚʘʥ ʥʘ ʜʚʫʭ 

ʧʨʠʥʮʠʧʘʭ ï ʩʚʦʙʦʜʝ ʠ ʨʘʚʝʥʩʪʚʝ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʙʝʨʘʣʴʥʦʡ 

ʜʝʤʦʢʨʘʪʠʠ ï ʵʪʦ ʚʳʙʦʨ ʙʦʣʴʰʠʥʩʪʚʘ, ʚʳʨʘʞʝʥʥʳʡ ʯʝʨʝʟ ʩʚʦʙʦʜʥʳʝ ʠ ʯʝʩʪʥʳʝ ʚʳʙʦʨʳéè 

ɿʚʫʯʠʪ ʢʨʘʩʠʚʦ, ʩʚʦʙʦʜʘ, ʢʘʢ ʚ ʩʚʦʸ ʚʨʝʤʷ çʧʨʦʥʠʮʘʪʝʣʴʥʦè ʠ ʦʯʝʥʴ çʦʨʠʛʠʥʘʣʴʥʦè 

ʦʧʨʝʜʝʣʠʣ ɼʤʠʪʨʠʡ ʄʝʜʚʝʜʝʚ, çʣʫʯʰʝ, ʯʝʤ ʥʝʩʚʦʙʦʜʘè. ʆʜʥʘʢʦ, ʩʚʦʙʦʜʘ, ʢʦʪʦʨʫʶ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʩʪ-ʣʠʙʝʨʘʣʠʟʤʘ ʩʯʠʪʘʶʪ ʦʩʥʦʚʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʪʘʢʦʚʦʡ ʥʝ ʷʚʣʷʝʪʩʷ (ʩʚʦʙʦʜʥʳ ʜʠʢʠʝ ʟʚʝʨʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ, ʯʪʦ ʭʦʪʷʪ, ʠ ʠʜʫʪ, ʢʫʜʘ ʭʦʪʷʪ, 

ʧʦʜʯʠʥʷʷʩʴ ʪʦʣʴʢʦ ʩʚʦʠʤ ʠʥʩʪʠʥʢʪʘʤ). ʉʚʦʙʦʜʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʣʝʛʢʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʩʚʦʝʚʦʣʠʝ. ʉʚʦʙʦʜʘ ï ʥʝ ʮʝʥʥʦʩʪʴ, ʩʣʫʞʘʱʘʷ ʩʝʙʝ ʩʘʤʦʡ, ʘ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʮʝʥʥʦʩʪʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʀʩʪʠʥʳ. 

ʈʘʚʝʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʩʪ-ʣʠʙʝʨʘʣʠʟʤʘ ʧʨʦʚʦʟʛʣʘʩʠʣʠ ʥʘʨʘʚʥʝ ʩʦ 

ʩʚʦʙʦʜʦʡ ʦʩʥʦʚʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʣʝʛʢʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʫʨʘʚʥʠʣʦʚʢʫ, ʝʩʣʠ ʵʪʦ ï 

ʨʘʚʝʥʩʪʚʦ ʚʦ ʚʩʸʤ ʠ ʜʣʷ ʚʩʝʭ. ʈʘʚʝʥʩʪʚʦ ʚ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʜʦʣʞʥʦ ʙʳʪʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʘʚʝʥʩʪʚʦʤ ʚ ʧʨʘʚʘʭ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʶʪ ʪʦʣʴʢʦ ʟʘʢʦʥʦʧʦʩʣʫʰʥʳʝ ʛʨʘʞʜʘʥʝ 

ʮʠʚʠʣʠʟʦʚʘʥʥʳʭ ʩʪʨʘʥ (ʵʪʦ ʧʨʘʚʦ ʥʘ ʪʨʫʜ, ʥʘ ʦʪʜʳʭ, ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘ ʩʚʦʙʦʜʫ 

ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ, ʥʘ ʩʚʦʙʦʜʫ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ ʪ. ʜ.) ʅʝʛʨʘʞʜʘʥʘʤ ʠ ʥʝʣʝʛʘʣʘʤ, ʢʦʪʦʨʳʝ ʥʝ 

ʠʤʝʶʪ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʝʨʝʜ ʩʪʨʘʥʦʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʧʨʘʚʘ. ɸ ʪʘʢʞʝ ʚʩʝ ʧʨʘʚʘ 

ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚʦʨʘʤ, ʤʦʰʝʥʥʠʢʘʤ, ʫʙʠʡʮʘʤ ʠ ʜʨʫʛʠʤ ʥʘʨʫʰʠʪʝʣʷʤ ʟʘʢʦʥʘ ʠ 

ʧʨʘʚʦʧʦʨʷʜʢʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦ ʤʥʝʥʠʶ ʧʨʦʬʝʩʩʦʨʘ, ʩʪʦʨʦʥʥʠʢʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʣʠʙʝʨʘʣʴʥʦʡ ʜʝʤʦʢʨʘʪʠʠ, ʷʚʣʷʝʪʩʷ ʝʸ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʪʦ ʩʣʝʜʫʝʪ ʚʩʸ ʞʝ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʦʞʝʪ ʦʰʠʙʘʪʴʩʷ. ʇʨʠʩʪʨʘʩʪʠʝ ʢ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʰʘ 

ʜʝʤʦʢʨʘʪʠʷ ʫʥʘʩʣʝʜʦʚʘʣʘ ʦʪ ʛʨʝʯʝʩʢʦʡ ʜʝʤʦʢʨʘʪʠʠ, ʥʦ ʪʘʤ ʵʪʦ ʙʳʣʦ ʤʥʝʥʠʝʤ  

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʨʝʢʦʚ (ʩʚʦʙʦʜʥʳʭ ʛʨʘʞʜʘʥ ʛʨʝʯʝʩʢʦʛʦ ʧʦʣʠʩʘ, ʤʳ ʙʳ ʩʢʘʟʘʣʠ ʩʝʡʯʘʩ ï 

ʪʠʪʫʣʴʥʦʡ ʥʘʮʠʠ). ʀ ʜʘʞʝ ʧʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʛʦʤʦʛʝʥʥʦʤ ʥʘʩʝʣʝʥʠʠ, ʙʳʣʠ ʚʦʟʤʦʞʥ r

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚʦ ʤʥʝʥʠʷʭ. ɺʦʟʴʤʸʤ ʭʦʪʷ ʙʳ ʧʨʠʛʦʚʦʨ ʉʦʢʨʘʪʫ, ʢʦʪʦʨʳʡ ʚʳʟʚʘʣ 

ʥʝʧʨʠʷʪʠʝ ʇʣʘʪʦʥʘ ʠ ʜʨʫʛʠʭ ʤʳʩʣʠʪʝʣʝʡ, ʨʘʟʦʯʘʨʦʚʘʚʰʠʭʩʷ ʚ ʛʨʝʯʝʩʢʦʡ ʜʝʤʦʢʨʘʪʠʠ. ʋ ʥʘʩ 

ʞʝ, ʧʨʠ ʪʘʢʦʤ ʨʘʟʥʦʰʸʨʩʪʥʦʤ ʩʦʩʪʘʚʝ ʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʳ, ʧʨʠ ʪʘʢʦʤ ʧʨʠʟʥʘʥʠʠ ʨʦʣʠ 

ʤʘʩʩʦʚʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʤʘʩʩʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʤʦʞʝʪ ʚʳʥʝʩʪʠ ʣʶʙʳʝ 

ʥʝʧʨʘʚʠʣʴʥʳʝ, ʠ ʜʘʞʝ ʩʤʝʨʪʝʣʴʥʦ ʦʧʘʩʥʳʝ ʜʣʷ ʩʪʨʘʥʳ ʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʨʝʰʝʥʠʷ 

(ʚʩʧʦʤʥʠʤ ʭʦʪʷ ʙʳ ʧʨʠʭʦʜ ʢ ʚʣʘʩʪʠ ɻʠʪʣʝʨʘ, ʢʦʪʦʨʦʛʦ ʧʦʜʜʝʨʞʘʣʦ ʙʦʣʴʰʠʥʩʪʚʦ ʥʝʤʝʮʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ). ʉʦʚʨʝʤʝʥʥʘʷ ʜʝʤʦʢʨʘʪʠʷ ʟʥʘʝʪ ʦ ʪʘʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʦ ʚʦʟʤʦʞʥʦʤ ʧʨʝʚʨʘʱʝʥʠʠ 

ʜʝʤʦʢʨʘʪʠʠ ʚ ʦʭʣʦʢʨʘʪʠʶ, ʚ ʜʠʢʪʘʪʫʨʫ ʤʘʩʩ. ʆʥʘ ʩʪʨʝʤʠʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ 

ʦʛʨʘʥʠʯʝʥʠʡ, ʠ ʝʡ ʵʪʦ ʠʥʦʛʜʘ ʫʜʘʸʪʩʷ. ʊʘʢ ʚ ɸʤʝʨʠʢʝ ʧʨʝʟʠʜʝʥʪʦʤ ʩʪʨʘʥʳ ʩʪʘʣʘ ʥʝ 

ʧʦʣʫʯʠʚʰʘʷ ʙʦʣʴʰʠʥʩʪʚʦ ʛʦʣʦʩʦʚ ʍʠʣʣʘʨʠ ʂʣʠʥʪʦʥ, ʘ ʊʨʘʤʧ. 
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ʇʨʦʬʝʩʩʦʨ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪ ʩʚʦʸ ʫʚʘʞʝʥʠʝ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʦʩʪ-ʣʠʙʝʨʘʣʠʟʤʫ ï 

ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʤʥʝʥʠʶ ʦ ʣʠʙʝʨʘʣʠʟʤʝ ʣʠʜʝʨʘ ʘʚʪʦʨʠʪʘʨʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ɺʣʘʜʠʤʠʨʘ 

ʇʫʪʠʥʘ. ʆʥ ʥʝ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʣʠʜʝʨ ʘʚʪʦʨʠʪʘʨʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪʨʠʮʘʝʪ ʩʦʚʨʝʤʝʥʥʳʡ 

ʣʠʙʝʨʘʣʠʟʤ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʚʠʜʠʪ ʝʛʦ ʥʝʜʦʩʪʘʪʢʠ, ʘ ʧʦʪʦʤʫ, ʯʪʦ ʭʦʯʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʷ 

ʷʢʦʙʳ ʟʘʱʠʪʥʠʢʦʤ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʅʦ ʦʥ ʟʘʱʠʱʘʝʪ ʦʪʥʶʜʴ ʥʝ ʀʩʪʠʥʫ, ɼʦʙʨʦ ʠ 

ʂʨʘʩʦʪʫ ʦʪ ʩʚʦʝʚʦʣʠʷ, ʫʨʘʚʥʠʣʦʚʢʠ ʠ ʜʠʢʪʘʪʫʨʳ ʙʦʣʴʰʠʥʩʪʚʘ, ʘ ʩʚʦʶ ʜʠʢʪʘʪʦʨʩʢʫʶ, 

ʦʪʨʠʮʘʶʱʫʶ ʚʩʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠ, ʝʜʠʥʦʣʠʯʥʫʶ ʚʣʘʩʪʴ. ʇʫʪʠʥ ʥʝ ʣʠʙʝʨʘʣ ʠ ʥʝ 

ʢʦʥʩʝʨʚʘʪʦʨ. ʆʥ ʚʦʦʙʱʝ ʥʝ ʜʝʤʦʢʨʘʪ, ʢʘʢ ʠ ʪʝ ʩʠʣʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʧʝʨʝʥʷʚʰʠʝ ʠʜʝʦʣʦʛʠʶ ʠ 

ʤʝʪʦʜʳ ʂɻɹ, ʥʘ ʢʦʪʦʨʳʝ ʦʥ ʦʧʠʨʘʝʪʩʷ. 
 

ʇʨʝʞʜʝ ʯʝʤ ʛʦʚʦʨʠʪʴ ʦ ʷʚʥʦʤ ʠ ʚʩʸ ʫʩʠʣʠʚʘʶʱʝʤʩʷ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʣʠʙʝʨʘʣʴʥʦʡ ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʧʦʟʠʮʠʡ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʟʥʘʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ɽʚʨʦʧʳ ʦʧʨʝʜʝʣʝʥʠʷ çʣʠʙʝʨʘʣʴʥʳʡè ʠ 

çʢʦʥʩʝʨʚʘʪʠʚʥʳʡè ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʦʟʥʘʯʘʣʠ ʚ 

XIX, ʠ ʜʘʞʝ ʝʱʸ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ. ɽʩʣʠ ʧʨʝʞʜʝ ʧʦʜ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ ʚʟʛʣʷʜʘʤʠ ʚ 

ɽʚʨʦʧʝ ʧʦʜʨʘʟʫʤʝʚʘʣʘʩʴ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʭʨʠʩʪʠʘʥʩʢʠʤ 

ʮʝʥʥʦʩʪʷʤ, ʚ ʮʝʣʦʤ ï ʢ ʠʟʚʝʩʪʥʦʡ ʪʨʠʘʜʝ ʀʩʪʠʥʘ, ɼʦʙʨʦ ʠ ʂʨʘʩʦʪʘ, ʟʘʱʠʱʘʶʱʝʡ ʥʝʢʫʶ 

ʦʙʥɦʦʩʪʴ ʭʨʠʩʪʠʘʥʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʘ ʧʦʜ ʣʠʙʝʨʘʣʴʥʳʤʠ ʚʟʛʣʷʜʘʤʠ ï ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢ 

ʩʚʦʙʦʜʝ, ʟʘʱʠʱʘʶʱʝʡ ʧʨʘʚʘ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʣʠʯʥʦʩʪʠ, ʪʦ ʚ ʪʝʧʝʨʝʰʥʝʤ ʧʦʥʠʤʘʥʠʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʚʟʛʣʷʜʳ ï ʵʪʦ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢ ʩʪʘʨʦʤʫ, ʦʪʞʠʚʰʝʤʫ, 

ʨʝʪʨʦʛʨʘʜʥʦʤʫ, ʘ ʣʠʙʝʨʘʣʴʥʳʝ ʚʟʛʣʷʜʳ ʚʳʨʘʞʘʶʪ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢ ʥʦʚʦʤʫ, 

ʧʨʦʛʨʝʩʩʠʚʥʦʤʫ, ʧʝʨʝʜʦʚʦʤʫ. ʇʦʥʷʪʥʳʤ ʩʪʘʥʦʚʠʪʩʷ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʢʨʘʡʥʝ ʫʧʨʦʱʸʥʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʠ ʣʠʙʝʨʘʣʴʥʳʡ ʧʦʜʭʦʜʳ ʦʪʨʠʮʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʠ ʩʦʚʨʝʤʝʥʥʘʷ 

ʝʚʨʦʧʝʡʩʢʘʷ ʞʠʟʥʴ ʩʪʘʥʦʚʠʪʩʷ ʚʥʫʪʨʝʥʥʝ ʨʘʟʦʙʱʸʥʥʦʡ. 

ɺ ʧʨʝʞʥʠʝ ʚʨʝʤʝʥʘ ʨʝʯʴ ʰʣʘ ʥʝ ʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʵʪʠʭ ʜʚʫʭ ʧʦʟʠʮʠʡ, ʘ ʦʙ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʦ ʨʝʛʫʣʷʪʠʚʥʦʤ ʧʨʠʥʮʠʧʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʧʦʟʠʮʠʷ ʙʳʣʘ 

ʧʨʠʟʚʘʥʘ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʚʦʟʤʦʞʥʦʡ ʘʙʩʦʣʶʪʠʟʘʮʠʠ ʣʠʙʝʨʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʧʨʝʚʨʘʱʝʥʠʶ 

ʩʚʦʙʦʜʳ ʚ ʩʚʦʝʚʦʣʠʝ;, ʠ ʥʘʦʙʦʨʦʪ, ʣʠʙʝʨʘʣʴʥʘʷ ʧʦʟʠʮʠʷ ʜʦʣʞʥʘ ʙʳʣʘ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʚʦʟʤʦʞʥʦʤʫ ʦʪʚʝʨʜʝʚʘʥʠʶ, ʜʦʛʤʘʪʠʟʘʮʠʠ ʧʦʟʠʮʠʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ. ʀ ʣʠʙʝʨʘʣʳ, ʠ 

ʢʦʥʩʝʨʚʘʪʦʨʳ ʙʳʣʠ ʚ ʪʝ ʚʨʝʤʝʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʭʨʠʩʪʠʘʥʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʜʣʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʚʘʞʥʳ ʙʳʣʠ ʢʘʢ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ, ʪʘʢ ʠ ʣʠʙʝʨʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ. 

ɺʝʜʴ ʧʨʝʜʩʪʘʚʣʷʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʮʝʥʥʦʩʪʠ, ʭʨʠʩʪʠʘʥʩʢʘʷ ʢʫʣʴʪʫʨʘ ʦʪʥʶʜʴ ʥʝ ʦʪʨʠʮʘʣʘ 

ʩʚʦʙʦʜʫ ʚʳʙʦʨʘ, ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʟʥʘʥʥʫʶ ʟʘ ʢʘʞʜʳʤ ʦʪʜʝʣʴʥʳʤ ʯʝʣʦʚʝʢʦʤ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʜʦ ʥʘʯʘʣʘ ʍʍ-ʛʦ ʚʝʢʘ ʧʦ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʰʢʘʣʝ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ 

ʧʦʟʠʮʠʷ ʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠʦʨʠʪʝʪʦʤ (ʦʙʱʝʝ ʩʪʦʷʣʦ ʚʳʰʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ), ʠ ʵʪʦ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʨʠʦʨʠʪʝʪ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ, ʪʦ ʚ ʍʍ-ʦʤ ʚʝʢʝ ʧʦʣʦʞʝʥʠʝ 

ʠʟʤʝʥʠʣʦʩʴ. ʅʘ ʘʚʘʥʩʮʝʥʫ ʠʩʪʦʨʠʠ ʧʨʠʰʝʣ ʥʝ ʯʝʣʦʚʝʢ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʡ ʤʝʥʪʘʣʴʥʦʩʪʠ, ʘ 

ʨʘʟʥʦʯʠʥʝʮ, ʜʝʤʦʢʨʘʪ, ʯʪʦ ʠ ʧʨʠʚʝʣʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʪʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʫʶ ʤʳ ʚʠʜʠʤ 

ʩʝʡʯʘʩ). ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚ ɽʚʨʦʧʝ, ʢʦʛʜʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʘʪʝʠʩʪʠʯʝʩʢʠʝ ʚʟʛʣʷʜʳ, ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʧʨʠʥʮʠʧ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥ, ʦʥ ʥʝʧʨʘʚʦʤʝʨʥʦ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʢʨʘʡʥʠʤ ʘʚʪʦʨʠʪʘʨʠʟʤʦʤ, ʪʦʪʘʣʠʪʘʨʠʟʤʦʤ ʠ ʜʝʩʧʦʪʠʟʤʦʤ, ʠ ʚʩʸ ʪʦ ʮʝʥʥʦʝ, 

ʯʪʦ ʚ ʥʸʤ ʩʦʜʝʨʞʘʣʦʩʴ, ʥʝ ʟʥʘʯʠʪ ʥʠʯʝʛʦ ʜʣʷ ʤʘʩʩʳ, ʦʜʝʨʞʠʤʦʡ ʦʪʥʶʜʴ ʥʝ ʜʫʭʦʚʥʳʤʠ, ʘ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ, ʟʘʯʘʩʪʫʶ ʤʝʨʢʘʥʪʠʣʴʥʳʤʠ, ʠʥʪʝʨʝʩʘʤʠ. (ʍʘʨʘʢʪʝʨʥʳʡ ʧʨʠʤʝʨ ï çʦʭʦʪʘ ʥʘ 

ʚʝʜʴʤè ʚ ʉʐɸ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʧʨʝʟʠʜʝʥʪʘ ʊʨʘʤʧʘ, ʧʳʪʘʶʱʝʛʦʩʷ ʟʘʱʠʪʠʪʴ ʪʘʢʠʝ 

ʪʨʘʜʠʮʠʦʥʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʮʝʥʥʦʩʪʠ, ʢʘʢ ʩʝʤʴʷ, ʨʘʟʥʦʧʦʣʳʝ ʙʨʘʢʠ, ʣʝʛʘʣʴʥʦʝ ʧʨʝʙʳʚʘʥʠʝ 

ʚ ʩʪʨʘʥʝ, ʘ ʛʣʘʚʥʦʝ ï ʢʫʣʴʪʫʨʥʳʡ ʧʨʠʦʨʠʪʝʪ ʪʠʪʫʣʴʥʦʡ ʥʘʮʠʠ, ʩʦʟʜʘʚʰʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʝʢʦʚ ʩʚʦʝʦʙʨʘʟʥʫʶ ʢʫʣʴʪʫʨʫ ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʡ ʭʨʠʩʪʠʘʥʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʠʫʜʝʦ-ʭʨʠʩʪʠʘʥʩʢʦʡ ʪʨʘʜʠʮʠʠ. 

ʀʣʠ ï ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʦʙʲʷʚʣʝʥʠʝ ʇʫʪʠʥʘ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʦʪʥʶʜʴ ʥʝ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʟʚʝʨʩʢʠʡ ʩʦʚʝʪʩʢʠʡ ʩʪʘʣʠʥʩʢʠʡ ʨʝʞʠʤ, ʢʦʥʩʝʨʚʘʪʦʨʦʤ. ʇʨʠ ʵʪʦʤ ʝʛʦ 

ʧʦʯʠʪʘʶʪ ʢʦʥʩʝʨʚʘʪʦʨʦʤ ï ʩʦ ʟʥʘʢʦʤ ʧʣʶʩ ï ʢʘʢ ʝʛʦ ʩʪʦʨʦʥʥʠʢʠ, ʣʶʙʠʪʝʣʠ ʪʚʸʨʜʦʡ ʨʫʢʠ, 

ʪʘʢ ʠ ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ ï ʝʛʦ ʧʨʦʪʠʚʥʠʢʠ, ʥʝʦʣʠʙʝʨʘʣʳ. ʇʫʪʠʥʩʢʠʡ ʨʝʞʠʤ, ʨʘʟʫʤʝʝʪʩʷ, ʥʝ 
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ʣʠʙʝʨʘʣʴʥʳʡ, ʥʦ ʦʥ ʠ ʥʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ. ɸʚʪʦʨʠʪʘʨʥʳʡ, ʪʦʪʘʣʠʪʘʨʥʳʡ, ʨʘʟʙʦʡʥʠʯʠʡ ʨʝʞʠʤ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ! 
 

ʉʦʛʣʘʩʥʦ ʧʦʟʠʮʠʠ ʥʦʚʳʭ ʣʠʙʝʨʘʣʦʚ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʜʣʠʥʥʳʭ ʢʦʥʩʝʨʚʘʪʦʨʦʚ) ʤʝʞʜʫ 

ʣʶʜʴʤʠ ʥʝ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʠʢʘʢʠʭ ʨʘʟʣʠʯʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʝʥʜʝʨʥʳʭ, ʢʦʪʦʨʳʝ 

ʧʨʠʟʚʘʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʨʘʚʥʦʚʝʰʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ. ʅʝ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʥʠʢʘʢʠʭ ʪʠʪʫʣʴʥʳʭ ʥʘʮʠʡ, ʩʪʦʷʱʠʭ ʥʘ ʩʪʨʘʞʝ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʥʠʢʘʢʠʭ ʛʨʘʥʠʮ ʤʝʞʜʫ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʝʜʦʭʨʘʥʷʶʱʠʭ ʦʪ ʚʪʦʨʞʝʥʠʷ 

ʧʨʝʩʪʫʧʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʅʝ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʦʦʙʱʝ ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʩʚʦʙʦʜʳ, ʯʪʦ 

ʧʨʝʚʨʘʱʘʝʪ ʩʚʦʙʦʜʫ ʚ ʩʚʦʝʚʦʣʠʝ ʠ ʚ ʦʪʨʠʮʘʥʠʝ ɿʘʢʦʥʘ ʠ ʧʦʨʷʜʢʘ. 

ɿʘʱʠʱʘʷ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʧʨʠʥʮʠʧ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʧʨʠʟʚʘʥʥʳʡ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʫʣʴʪʫʨʥʳʝ ʥʦʨʤʳ, ʥʝ ʫʱʝʤʣʷʷ ʧʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤ ʧʨʘʚʘ 

ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʟʘʢʦʥʦʧʦʩʣʫʰʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ, ʤʳ ʥʝʠʟʙʝʞʥʦ ʧʦʧʘʜʸʤ ʚ ʯʠʩʣʦ 

ʟʘʱʠʪʥʠʢʦʚ ʪʦʪʘʣʠʪʘʨʠʟʤʘ; ʥʘʩ ʙʫʜʫʪ ʦʙʚʠʥʷʪʴ ʚ ʢʩʝʥʦʬʦʙʠʠ ʠ ʚ ʥʘʮʠʦʥʘʣʠʟʤʝ, ʘ ʟʘʯʘʩʪʫʶ 

ʠ ʚ ʬʘʰʠʟʤʝ. ɺʝʜʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʣʠʙʝʨʘʣʦʚ ʟʘʱʠʪʘ ʧʨʠʦʨʠʪʝʪʘ ʪʠʪʫʣʴʥʳʭ 

ʥʘʮʠʡ, ʩʦʟʜʘʚʰʠʭ ʩʚʦʝʦʙʨʘʟʥʳʝ ʢʫʣʴʪʫʨʳ (ʘʥʛʣʠʡʩʢʫʶ, ʥʝʤʝʮʢʫʶ, ʬʨʘʥʮʫʟʩʢʫʶ, ʨʫʩʩʢʫʶ 

ʠʣʠ ʘʤʝʨʠʢʘʥʩʢʫʶ) ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʫʱʝʤʣʝʥʠʝ ʠʣʠ ʜʘʞʝ ʢʘʢ ʦʪʨʠʮʘʥʠʝ ʟʘʢʦʥʥʳʭ 

ʧʨʘʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʝʥʴʰʠʥʩʪʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʟʘʧʘʜʥʳʡ ʣʠʙʝʨʘʣʠʟʤ ʧʠʪʘʝʪ ʢʘʢʦʝ-ʪʦ 

ʬʘʪʘʣʴʥʦʝ ʧʨʠʩʪʨʘʩʪʠʝ ʢʦ ʚʩʷʢʦʤʫ ʥʘʨʫʰʝʥʠʶ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ (ʢ ʣʶʜʷʤ, ʪʨʝʙʫʶʱʠʤ 

ʧʨʠʟʥʘʥʠʷ ʥʦʨʤʦʡ ʥʝʪʨʘʜʠʮʠʦʥʥʫʶ ʩʝʢʩʫʘʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʠ ʧʨʘʚ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ 

ʩʝʤʝʡ ʠ ʚʦʩʧʠʪʘʥʠʷ ʚ ʥʠʭ ʜʝʪʝʡ; ʢ ʪʝʤ, ʢʪʦ ʫʩʪʨʘʠʚʘʝʪ ʙʝʟʦʙʨʘʟʥʳʝ ʥʝʧʨʠʣʠʯʥʳʝ ʧʘʨʘʜʳ 

ʛʦʨʜʦʩʪʠ, ʨʘʜʫʶʱʠʝ ʣʠʙʝʨʘʣʦʚ ʩʚʦʝʡ çʢʨʘʩʦʯʥʦʩʪʴʶè; ʢ ʥʘʚʦʜʥʷʶʱʠʤ ɽʚʨʦʧʫ ʥʝʣʝʛʘʣʘʤ, 

ʛʨʦʟʷʱʠʤ ʫʧʨʘʟʜʥʠʪʴ ʧʦʰʘʪʥʫʚʰʠʡʩʷ ʧʨʠʦʨʠʪʝʪ ʠʫʜʝʦ-ʭʨʠʩʪʠʘʥʩʢʠʭ ʮʝʥʥʦʩʪʝʡ, ʟʘʤʝʥʠʪʴ 

ʝʚʨʦʧʝʡʩʢʫʶ ʢʫʣʴʪʫʨʫ ʯʝʤ-ʪʦ ʠʥʳʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʫʣʴʪʫʨʦʡ ʠʩʣʘʤʘ, ʨʘʟʤʳʚ ʛʨʘʥʠʮʳ 

ʤʝʞʜʫ ʫʩʪʦʷʚʰʠʤʠʩʷ ʤʝʥʪʘʣʠʪʝʪʘʤʠ ʠ ʧʦʩʝʷʚ ʥʝʠʟʙʝʞʥʳʡ ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʭʘʦʩ, ʨʘʟʛʫʣ 

ʘʥʘʨʭʠʠ ʠ ʪʝʨʨʦʨʠʟʤʘ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʩʪ-ʣʠʙʝʨʘʣʠʟʤ ʩʧʨʘʚʝʜʣʠʚʦ ʥʘʟʳʚʘʶʪ ʣʝʚʳʤ ʠ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʤ. ʆʥ 

ʣʝʚʳʡ ʠ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʡ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʠʙʝʨʘʣʠʟʤʘ XIX  ʚʝʢʘ, ʧʨʝʜʩʪʘʚʣʷʚʰʝʛʦ 

ʠ ʟʘʱʠʱʘʚʰʝʛʦ ʠʥʪʝʨʝʩʳ ʣʠʯʥʦʩʪʠ, ʦʥ ʟʘʱʠʱʘʝʪ ʥʝ ʠʥʪʝʨʝʩʳ ʦʨʛʘʥʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʡ ʩʦ 

ʩʚʦʝʡ ʢʫʣʴʪʫʨʦʡ ʣʠʯʥʦʩʪʠ, ʘ ʠʥʪʝʨʝʩʳ ʦʪʦʨʚʘʥʥʦʛʦ ʦʪ ʩʚʦʝʡ ʢʫʣʴʪʫʨʳ ʠʥʜʠʚʠʜʫʫʤʘ, 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʚʰʝʛʦ ʩʝʙʷ ʝʡ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʦʛʦ ʩ ʤʘʩʩʦʡ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʣʠʙʝʨʘʣʠʟʤ ʦʧʠʨʘʝʪʩʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ, ʥʝ ʞʝʣʘʷ ʚʠʜʝʪʴ, ʯʪʦ ʟʦʤʙʠʨʦʚʘʥʥʦʝ 

ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʩʪʘʚʣʷʶʪ ʢʘʢ ʨʘʟ ʪʝ, ʢʪʦ ʭʦʪʷʪ ʪʦʣʴʢʦ 

ʭʣʝʙʘ ʠ ʟʨʝʣʠʱ. ɺ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ, ʜʘʚʰʝʡ ʥʘʤ ʜʝʤʦʢʨʘʪʠʶ, ʚʣʘʩʪʴ ʪʘʢʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ 

ʥʘʟʳʚʘʣʘʩʴ ʦʭʣʦʢʨʘʪʠʝʡ ʠ ʙʳʣʘ ʯʫʞʜʘ ʜʝʤʦʢʨʘʪʠʠ. ɺʝʜʴ ɼʨʝʚʥʷʷ ɻʨʝʮʠʷ ʥʝ ʚʢʣʶʯʘʣʘ ʚ 

ʩʦʩʪʘʚ ʩʚʦʝʛʦ ʜʝʤʦʩʘ, ʩʚʦʝʛʦ ʥʘʨʦʜʘ, ʥʠ ʨʘʙʦʚ, ʥʠ ʚʘʨʚʘʨʦʚ. ʆʥʘ ʙʳʣʘ ʥʝ ʜʣʷ ʚʩʝʭ, ʥʝ ʜʣʷ 

ʤʘʩʩʳ!  

ʉʦʚʨʝʤʝʥʥʳʡ ʣʠʙʝʨʘʣʠʟʤ ʛʦʨʜʠʪʩʷ ʪʝʤ, ʯʪʦ ʦʥ ʧʨʦʪʠʚʦʩʪʦʠʪ ʘʚʪʦʨʠʪʘʨʠʟʤʫ ʠ 

ʪʦʪʘʣʠʪʘʨʠʟʤʫ, ʟʘʧʨʝʱʘʶʱʝʤʫ ʣʶʙʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩʚʦʙʦʜʳ. ʃʠʙʝʨʘʣʳ ʞʝ ʚʳʩʪʫʧʘʶʪ ʢʘʢ 

ʧʨʠʚʝʨʞʝʥʮʳ ʧʨʦʷʚʣʝʥʠʷ ʥʠʯʝʤ ʥʝ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʚʦʙʦʜʳ, ʥʝ ʧʦʥʠʤʘʷ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʦʥʠ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʧʨʦʪʠʚʦʩʪʦʷʪ ʵʪʠʤ ʨʝʞʠʤʘʤ, ʘ ʠʭ ʢʦʥʩʝʨʚʠʨʫʶʪ. ʂʘʢ ʞʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ? 

2. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʘʞʝʪʩʷ, ʯʪʦ ʥʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʤʝʞʜʫ ʦʙʦʛʦʪʚʦʨʷʶʱʠʤ ʩʚʦʙʦʜʫ, ʥʝ 

ʟʥʘʶʱʫʶ ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ (ʢʫʣʴʪʫʨʥʳʭ, ʮʠʚʠʣʠʟʘʮʠʦʥʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ, ʩʝʤʝʡʥʳʭ, 

ʵʩʪʝʪʠʯʝʩʢʠʭ, ʵʪʠʯʝʩʢʠʭ ʠ ʪ. ʜ.) ʟʘʧʘʜʥʳʤ ʧʦʩʪ-ʣʠʙʝʨʘʣʠʟʤʦʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ 

ʘʚʪʦʨʠʪʘʨʠʟʤʦʤ ʠ ʪʦʪʘʣʠʪʘʨʠʟʤʦʤ, ʟʘʯʘʩʪʫʶ ʦʪʨʠʮʘʶʱʠʤʠ ʜʘʞʝ ʵʣʝʤʝʥʪʘʨʥʦʝ ʧʨʘʚʦ 

ʯʝʣʦʚʝʢʘ ʥʘ ʩʚʦʙʦʜʥʦʝ ʤʳʰʣʝʥʠʝ, ʥʘ ʠʥʘʢʦʤʳʩʣʠʝ ï ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ɺʩʧʦʤʥʠʤ ʦʜʥʘʢʦ, 

ʯʪʦ ʟʘʭʚʘʪ ʚʣʘʩʪʠ ʚ ʈʦʩʩʠʠ ʚ 1917-ʦʤ ʛʦʜʫ, ʩʚʝʨʞʝʥʠʝ ʟʘʢʦʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, 

ʚʳʩʪʫʧʠʚʰʝʛʦ ʩ ʧʨʦʛʨʘʤʤʦʡ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʨʝʬʦʨʤ, ʙʳʣ ʩʦʚʝʨʰʸʥ ʣʶʜʴʤʠ, 

ʦʩʚʦʙʦʜʠʚʰʠʤʠ ʩʝʙʷ ʦʪ ʚʩʝʭ ʧʨʝʞʥʠʭ ʮʠʚʠʣʠʟʘʮʠʦʥʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ: ʵʪʦ ʠ 

ʥʝʣʝʛʠʪʠʤʥʳʡ ʟʘʭʚʘʪ ʚʣʘʩʪʠ, ʠ ʤʘʩʩʦʚʳʡ ʪʝʨʨʦʨ, ʠ ʨʘʩʩʪʨʝʣʳ ʥʘ ʧʫʩʪʳʨʷʭ ʙʝʟ ʩʫʜʘ ʠ 

ʩʣʝʜʩʪʚʠʷ, ʠ ʛʦʥʝʥʠʷ ʥʘ ʨʝʣʠʛʠʶ ʠ ʮʝʨʢʦʚʴ, ʠ ʩʚʦʙʦʜʘ ʛʨʘʙʠʪʴ ï çʵʢʩʧʨʦʧʨʠʠʨʦʚʘʪʴ 
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ʵʢʩʧʨʦʧʨʠʘʪʦʨʦʚè, ʠ ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ ʜʘʞʝ ʦʪʤʝʥʘ ʠʥʩʪʠʪʫʪʘ ʩʝʤʴʠ ʚʦ ʠʤʷ ʪʘʢʦʡ 

ʧʦʧʫʣʷʨʥʦʡ ʠ ʩʝʡʯʘʩ ʩʚʦʙʦʜʳ ʠ ʨʘʚʥʦʧʨʘʚʠʷ ʞʝʥʱʠʥé  

ʇʦʟʜʥʝʝ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʜʚʝʨʛʰʝʝʩʷ ʢʦʥʪʨʩʝʣʝʢʮʠʠ ʠ ʚʢʦʥʝʮ ʟʘʧʫʛʘʥʥʦʝ ʥʘʩʝʣʝʥʠʝ 

ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʮʝʣʦʤ ʚ ʧʦʢʦʨʥʫʶ ʤʘʩʩʫ, ʢʦʪʦʨʦʡ çʩʚʦʙʦʜʥʳʝè ʚʦʞʜʠ ʧʨʦʣʝʪʘʨʠʘʪʘ ʤʦʛʣʠ 

ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ, ʢʘʢ ʠʤ ʙʳʣʦ ʫʛʦʜʥʦ, ʦʪʥʦʰʝʥʠʝ ʢ ʩʝʤʴʝ ʠ ʢ ʛʨʘʙʝʞʘʤ ʚʩʸ ʞʝ ʠʟʤʝʥʠʣʦʩʴ, 

ʚʝʜʴ ʩʪʨʘʥʝ ʥʫʞʥʳ ʙʳʣʠ ʜʝʪʠ, ʜʘ ʠ ʥʝʣʴʟʷ ʙʳʣʦ ʧʦʟʚʦʣʷʪʴ ʛʨʘʙʠʪʴ ʚʩʝʤ, ʘ ʪʦ ʚʣʘʩʪʴ ʠʤʫʱʠʤ 

ʥʠʯʝʛʦ ʥʝ ʜʦʩʪʘʣʦʩʴ ʙʳ. ɿʘ ʛʨʘʞʜʘʥʘʤʠ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʜʘʞʝ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʘʣʴʥʳʝ ʧʨʘʚʘ ʠ 

ʩʚʦʙʦʜʳ, ʯʪʦʙʳ ʦʥʠ çʚʢʘʣʳʚʘʣʠè, ʢʘʢ ʨʘʙʳ, ʠ ʞʠʣʠ, ʢʘʢ ʨʘʙʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʯʠʪʘʣʠ ʙʳ ʩʝʙʷ 

ʩʚʦʙʦʜʥʳʤʠ ʠ ʩʯʘʩʪʣʠʚʳʤʠ ʣʶʜʴʤʠ. ʀʜʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʪʫʧʢʠ, ʚʣʘʩʪʴ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʚʩʝʤʠ ʩʨʝʜʩʪʚʘʤʠ ʫʢʨʝʧʣʷʣʘ ʩʝʙʷ (ʙʝʟʟʘʩʪʝʥʯʠʚʦʡ ʧʨʦʧʘʛʘʥʜʦʡ, ʣʦʞʴʶ, ʫʛʨʦʟʘʤʠ, 

ʘʨʝʩʪʘʤʠ, ʧʦʦʱʨʝʥʠʝʤ ʜʦʥʦʩʦʚ, ʣʘʛʝʨʷʤʠ). ɺʩʸ ʵʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ; ʚʝʜʴ ʢʦʛʜʘ ʤʠʨ 

ʥʘʯʠʥʘʝʪ ʞʠʪʴ ʧʦʜ ʟʥʘʢʦʤ ʩʚʦʙʦʜʳ ʦʪ ʚʩʝʭ ʢʫʣʴʪʫʨʥʳʭ ʥʦʨʤ, ʫʜʦʚʣʝʪʚʦʨʷʷ ʪʦʣʴʢʦ ʩʚʦʠ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʧʦʪʝʨʷʚʰʝʝ ʦʨʠʝʥʪʠʨʳ ʠ ʫʩʪʘʚʰʝʝ ʦʪ ʭʘʦʩʘ ʦʙʱʝʩʪʚʦ ʚʩʝʛʜʘ 

ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʤʝʯʪʘʶʱʠʭ ʦ çʪʚʸʨʜʦʡ ʨʫʢʝè ʠ ʦ çʧʦʨʷʜʢʝè, ʠ ʥʘ ʪʝʭ, ʢʪʦ ʭʦʯʝʪ ʠ ʤʦʞʝʪ ʥʘʜ 

ʥʠʤʠ ʚʣʘʩʪʚʦʚʘʪʴ. 

ɺ ʈʦʩʩʠʠ ʵʪʦʪ ʥʘʯʘʪʳʡ ʚ 1917-ʤ ʛʦʜʫ ʧʨʦʮʝʩʩ ʩ ʥʝʢʦʪʦʨʳʤʠ ʧʝʨʝʨʳʚʘʤʠ ʠ ʧʦʧʨʘʚʢʘʤʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ɸ ʥʘ ɿʘʧʘʜʝ ʟʘʧʫʛʘʥʥʳʝ ʣʝʚʳʤʠ ʘʛʨʝʩʩʠʚʥʳʤʠ ʜʝʤʦʢʨʘʪʘʤʠ 

ʢʦʥʩʝʨʚʘʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʩʣʘʙʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʠ ʯʝʤ ʟʘʢʦʥʯʠʪʩʷ ʵʪʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ, 

ʥʝʠʟʚʝʩʪʥʦ. 

ʉʪʦʠʪ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʉʦʚʝʪʳ ʟʘʭʚʘʪʠʣʠ ʚʣʘʩʪʴ ʧʦʜ ʩʪʦʣʴ ʧʦʧʫʣʷʨʥʳʤ ʠ ʫ ʪʝʧʝʨʝʰʥʠʭ 

ʣʝʚʳʭ ʣʠʙʝʨʘʣʦʚ ʜʝʚʠʟʦʤ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʧʦʤʦʱʠ ʙʝʜʥʳʤ ʠ ʫʛʥʝʪʸʥʥʳʤ, ʫʥʠʞʝʥʥʳʤ ʠ 

ʦʩʢʦʨʙʣʸʥʥʳʤ, ʪʨʝʙʫʷ ʚʩʝʦʙʱʝʛʦ ʨʘʚʝʥʩʪʚʘ ʜʣʷ ʚʩʝʭ, ʥʝʟʘʚʠʩʠʤʦ ʥʠ ʦʪ ʯʝʛʦ. ʇʨʠ ʵʪʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʘʩʴ ʥʝʥʘʚʠʩʪʴ ʢʦ ʚʩʝʤ, ʢʪʦ ʧʦʜ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴʶ ʧʦʥʠʤʘʣ ʥʝ ʦʜʠʥʘʢʦʚʦʝ ʜʣʷ 

ʚʩʝʭ, ʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʃʶʙʘʷ 

ʧʦʧʳʪʢʘ ʚʟʚʝʰʝʥʥʦʛʦ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʙʣʝʤʝ ʠ ʪʦʛʜʘ, ʠ ʩʝʡʯʘʩ 

ʦʙʲʷʚʣʷʣʘʩʴ ʜʠʩʢʨʠʤʠʥʘʮʠʝʡ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ çʧʝʨʝʚʸʨʥʫʪʦʤè ʩʦʚʝʪʩʢʦʤ ʤʠʨʝ ʧʨʠʚʠʣʝʛʠʠ 

ʧʦʣʫʯʘʣʠ ʣʶʜʠ ʢʘʢ ʨʘʟ ʥʝʦʙʨʘʟʦʚʘʥʥʳʝ, ʥʝʫʤʥʳʝ ʠ ʞʝʩʪʦʢʠʝ. 

ʀ ʩʝʡʯʘʩ ʚʩʝ, ʢʪʦ ʦʙʲʷʚʣʷʶʪ ʩʝʙʷ ʥʝʩʧʨʘʚʝʜʣʠʚʦ ʫʱʝʤʣʸʥʥʳʤʠ, 

ʜʠʩʢʨʠʤʠʥʠʨʦʚʘʥʥʳʤʠ ï ʞʝʥʱʠʥʳ, ʚ ʜʘʣʸʢʦʤ ʧʨʦʰʣʦʤ ʚʩʝ ʞʝʨʪʚʳ ʥʘʩʠʣʴʥʠʢʦʚ-ʤʫʞʯʠʥ, 

ʣʶʜʠ ʩ ʮʚʝʪʥʦʡ ʢʦʞʝʡ, ʤʠʣʣʠʦʥʳ ʥʝʣʝʛʘʣʴʥʳʭ ʙʝʞʝʥʮʝʚ ï ʚʩʝ ʙʝʟ ʧʨʦʚʝʨʢʠ ʚʳʟʳʚʘʶʪ 

ʩʦʯʫʚʩʪʚʠʝ ʟʘʧʘʜʥʳʭ ʣʠʙʝʨʘʣʦʚ; ʘ ʪʝ, ʢʪʦ ʧʨʦʪʠʚʦʩʪʦʷʪ ʧʨʠʸʤʫ ʚ ʩʚʦʶ ʩʪʨʘʥʫ ʚʩʝʭ ʙʝʞʝʥʮʝʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʠ ʪʝʨʨʦʨʠʩʪʳ, ʠ ʪʨʝʙʫʶʪ ʭʦʪʴ ʢʘʢʦʡ-ʪʦ ʧʨʦʚʝʨʢʠ, ʦʙʲʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦ 

ʬʘʰʠʩʪʘʤʠ. ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʥʠʢʪʦ ʠʟ ʟʘʧʘʜʥʳʭ ʣʠʙʝʨʘʣʦʚ, ʛʦʚʦʨʷʱʠʭ ʦ ʛʫʤʘʥʥʦʩʪʠ, ʥʝ 

ʧʨʝʜʣʘʛʘʝʪ ʙʝʞʝʥʮʘʤ ʧʦʩʝʣʠʪʴʩʷ ʚ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʤʘʭ. ɸ ʨʘʟʚʝ ʩʚʦʷ ʩʪʨʘʥʘ, ʚ ʢʦʪʦʨʫʶ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʵʪʦʪ ʥʝʩʢʦʥʯʘʝʤʳʡ ʧʦʪʦʢ, ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʤʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ, 

ʢʦʪʦʨʳʡ ʦʙʫʩʪʨʘʠʚʘʣ ʵʪʫ ʩʪʨʘʥʫ, ʠ ʧʦʪʦʤʫ ʠʤʝʝʪ ʧʨʘʚʦ ʢʘʢ ʭʦʟʷʠʥ ʨʝʰʘʪʴ, ʤʦʞʝʪ ʣʠ ʦʥ ʠ 

ʭʦʯʝʪ ʣʠ ʦʥ ʧʨʠʥʷʪʴ ʫ ʩʝʙʷ ʛʦʩʪʝʡ? ʈʘʟʚʝ ʦʥ ʥʝ ʜʦʣʞʝʥ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠ ʩʣʝʜʠʪʴ ʟʘ 

ʪʝʤ, ʯʪʦʙʳ ʢʦʨʝʥʥʦʝ ʥʘʩʝʣʝʥʠʝ ʥʝ ʨʘʩʪʚʦʨʠʣʦʩʴ ʚ ʧʦʪʦʢʝ ʣʶʜʝʡ ʜʨʫʛʦʡ ʤʝʥʪʘʣʴʥʦʩʪʠ, 

ʜʨʫʛʠʭ ʥʨʘʚʦʚ ʠ ʦʙʳʯʘʝʚ, ʜʨʫʛʦʡ ʨʝʣʠʛʠʠ ʠ ʢʫʣʴʪʫʨʳ? ʇʦʤʦʛʘʪʴ ʞʝʨʪʚʘʤ ï ʦʙʷʟʘʥʥʦʩʪʴ 

ʢʫʣʴʪʫʨʥʳʭ, ʮʠʚʠʣʠʟʦʚʘʥʥʳʭ ʥʘʨʦʜʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʧʦʜʚʝʨʛʘʷ ʦʧʘʩʥʦʩʪʠ ʩʚʦʡ ʜʦʤ, ʩʚʦʶ 

ʢʫʣʴʪʫʨʫ, ʥʝ ʨʘʟʤʳʚʘʷ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ɿʘʧʘʜʦʤ ʠ ɺʦʩʪʦʢʦʤ. 

ʅʝʫʞʝʣʠ ʥʝ ʷʩʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʩʝʣʝʥʠʷ ʚ ɽʚʨʦʧʫ ʠ ɸʤʝʨʠʢʫ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʣʶʜʝʡ ʥʝʝʚʨʦʧʝʡʩʢʦʡ ʤʝʥʪʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʥʘʤʝʨʝʥʳ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʩʝʙʝ 

ʥʘ ʈʦʜʠʥʫ ʠ ʥʝ ʭʦʪʷʪ ʘʩʩʠʤʠʣʠʨʦʚʘʪʴʩʷ ʥʘ ɿʘʧʘʜʝ, ʞʠʚʷ ʦʪʜʝʣʴʥʳʤʠ ʢʣʘʥʘʤʠ ʠ ʪʨʝʙʫʷ, 

ʯʪʦʙʳ ʩʦʙʣʶʜʘʣʠʩʴ ʠʭ ʦʙʳʯʘʠ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʩʪʦ ʥʝʥʦʨʤʘʣʝʥ? ʅʝʫʞʝʣʠ ʪʨʫʜʥʦ ʧʦʥʷʪʴ, 

ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʛʨʦʟʠʪ ʩʪʘʪʴ ʙʝʩʢʦʥʝʯʥʳʤ, ʥʘʜʦ ʢʘʢ-ʪʦ ʦʩʪʘʥʦʚʠʪʴ? ʇʦʯʝʤʫ ʚ 

ʪʘʢʠʭ ʩʪʨʘʥʘʭ, ʢʘʢ ʉʠʨʠʷ, ʃʠʚʘʥ, ʀʨʘʢ, ɸʬʛʘʥʠʩʪʘʥ, ʘ ʪʘʢʞʝ ʚ ɸʬʨʠʢʝ, ʚʩʝ ʚʜʨʫʛ 

ʧʝʨʝʜʨʘʣʠʩʴ, ʪʘʤ ʩʪʘʣʦ ʥʝʚʦʟʤʦʞʥʦ ʞʠʪʴ, ʠ ʣʶʜʠ ʥʘʯʘʣʠ ʤʘʩʩʦʚʦ ʙʝʞʘʪʴ ʚ ɽʚʨʦʧʫ ʠ 

ɸʤʝʨʠʢʫ? ʅʝʫʞʝʣʠ ʧʦʨʷʜʦʢ ʪʘʤ ʥʝʣʴʟʷ ʚʦʩʩʪʘʥʦʚʠʪʴ? ʅʝʫʞʝʣʠ ɺʦʩʪʦʢ ʦʧʫʩʪʝʝʪ, ʠ ʚʩʝ 

ʧʝʨʝʩʝʣʷʪʩʷ ʥʘ ɿʘʧʘʜ? ʇʦʯʝʤʫ ʥʠʢʪʦ ʥʝ ʟʘʜʘʸʪʩʷ ʪʘʢʠʤʠ ʚʦʧʨʦʩʘʤʠ? ʇʦʯʝʤʫ ʝʚʨʦʧʝʡʮʳ ʥʝ 

ʠʱʫʪ ʦʪʚʝʪʦʚ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ, ʘ ʪʝʰʘʪ ʩʝʙʷ ʠʣʣʶʟʠʷʤʠ ʦ ʢʘʢʦʡ-ʪʦ ʣʠʙʝʨʘʣʴʥʦʡ 
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ʤʫʣʴʪʠʢʫʣʴʪʫʨʝ, ʥʝ ʧʨʠʟʥʘʚʘʷ ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦʡ ʨʘʟʥʠʮʳ ʢʫʣʴʪʫʨ ʠ ʚʦʦʙʱʝ ʦʯʝʚʠʜʥʦʡ 

ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʭ ɹʦʛ ʠ ʀʩʪʦʨʠʷ ʩʦʟʜʘʣʠ ʪʘʢʠʤʠ ʨʘʟʥʳʤʠ? 
 

ʉʪʦʠʪ ʪʘʢʞʝ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʩʦʚʝʪʩʢʠʝ ʚʦʞʜʠ ʧʦʜʯʝʨʢʠʚʘʣʠ, ʯʪʦ ʦʥʠ ï 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʩʪʳ, ʛʨʘʞʜʘʥʝ ʤʠʨʘ, ʠ ʦʪʨʠʮʘʣʠ ʩʚʦʶ ʥʘʮʠʦʥʘʣʴʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ 

ʩʚʦʶ ʢʫʣʴʪʫʨʫ. ʆʥʠ ʤʝʯʪʘʣʠ ʦʙ ʦʙʱʝʤ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦ ʤʠʨʝ, ʢʦʪʦʨʳʤ 

ʤʦʞʥʦ ʙʫʜʝʪ ʣʝʛʢʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ. ɿʘʧʘʜʥʳʝ ʣʠʙʝʨʘʣʳ ʝʱʸ ʥʝ ʟʘʭʚʘʪʠʣʠ ʚʣʘʩʪʴ, ʥʦ ʦʥʠ 

ʚʝʜʫʪ ʦʞʝʩʪʦʯʸʥʥʫʶ ʙʦʨʴʙʫ ʟʘ ʚʣʘʩʪʴ ʠ ʫʞʝ ʜʦʩʪʠʛʣʠ ʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ. ʉʯʠʪʘʚʰʝʝʩʷ 

ʥʝʜʦʧʫʩʪʠʤʳʤ ʷʚʣʝʥʠʝʤ ʠ ʚ ʭʨʠʩʪʠʘʥʩʢʠʭ ʢʫʣʴʪʫʨʘʭ, ʠ ʚ ʠʫʜʘʠʟʤʝ ʦʜʥʦʧʦʣʦʝ ʩʦʞʠʪʝʣʴʩʪʚʦ 

ʫʞʝ ʛʣʘʩʥʦ ʠʣʠ ʥʝʛʣʘʩʥʦ ʧʨʠʟʥʘʥʦ ʥʦʨʤʦʡ. ʇʨʦʚʦʜʷʪʩʷ ʧʘʨʘʜʳ ʛʦʨʜʦʩʪʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʦʪʤʝʥʝ ʧʨʠʣʠʯʠʡ ʠ ʦ ʜʝʛʨʘʜʘʮʠʠ ʚʢʫʩʘ. ʋʟʘʢʦʥʝʥʳ ʚʩʝ çʛʨʷʟʥʳʝè 

ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ çʧʨʦʪʠʚʥʠʢʦʤè, ʚʝʜʴ ʧʦʣʠʪʠʢʘ (ʣʶʙʘʷ ʧʦʣʠʪʠʢʘ) ʦʙʲʷʚʣʝʥʘ ʛʨʷʟʥʳʤ 

ʜʝʣʦʤ, ʘ ʧʦʪʦʤʫ ʚʩʝ ʩʨʝʜʩʪʚʘ ʭʦʨʦʰʠ! 

ʆʪʤʝʪʠʤ ʝʱʸ, ʯʪʦ ʫʩʧʝʭʠ ʧʦʩʪ-ʣʠʙʝʨʘʣʠʟʤʘ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʚ ʪʦʤ, ʯʪʦ ʠ ʤʝʜʠʡʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠ ʫʥʠʚʝʨʩʠʪʝʪʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʩʪʦʨʦʥʝ ʥʦʚʳʭ ʣʠʙʝʨʘʣʦʚ. 

ɿʘʧʘʜʥʳʝ ʣʠʙʝʨʘʣʳ ʩʯʠʪʘʶʪ ʩʝʙʷ ʦʧʧʦʟʠʮʠʝʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʟʘʜʘʯʘ 

ʦʧʧʦʟʠʮʠʠ, ʚʳʩʪʫʧʘʶʱʝʡ ʧʨʦʪʠʚ ʜʠʢʪʘʪʫʨʳ, ʵʪʦ ʩʚʝʨʞʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʘ ʟʘʜʘʯʘ 

ʦʧʧʦʟʠʮʠʠ ʚ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ ï ʵʪʦ ʪʦʣʴʢʦ ʢʨʠʪʠʢʘ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʯʥʳʭ ʤʝʨ, 

ʜʦʧʫʩʢʘʝʤʳʭ ʟʘʢʦʥʥʦ ʠʟʙʨʘʥʥʳʤ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʪʨʘʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʯʘʩʪʦ ʚʩʸ ʧʨʦʠʩʭʦʜʠʪ ʥʘʦʙʦʨʦʪ. 
 

ʇʦʢʘ ɿʘʧʘʜ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʜʠʢʪʫʝʤʦʤ ʦʙʦʛʦʪʚʦʨʷʶʱʠʤ ʘʙʩʦʣʶʪʥʫʶ 

ʩʚʦʙʦʜʫ ʧʦʩʪ-ʣʠʙʝʨʘʣʠʟʤʦʤ, ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʞʝʩʪʢʘʷ ʚʝʨʪʠʢʘʣʴ ʚʣʘʩʪʠ. 

ɸʙʩʦʣʶʪʥʘʷ ʩʚʦʙʦʜʘ ʠ ʘʙʩʦʣʶʪʥʦʝ ʧʦʜʯʠʥʝʥʠʝ ï ʵʪʦ ʜʚʝ ʪʘʢʠʝ ʘʥʪʠʥʦʤʠʠ, ʢʦʪʦʨʳʝ ʚ 

ʯʝʣʦʚʝʯʝʩʢʦʤ ʤʠʨʝ ʩʭʦʜʷʪʩʷ. ʂʦʛʜʘ-ʪʦ ʅʠʢʦʣʘʡ ɹʝʨʜʷʝʚ, ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʠʟ ʚʩʝʭ ʨʫʩʩʢʠʭ 

ʬʠʣʦʩʦʬʦʚ-ʵʢʟʠʩʪʝʥʮʠʘʣʠʩʪʦʚ ʥʘʯʘʣʘ ʍʍ-ʛʦ ʚʝʢʘ, ʢʦʪʦʨʦʛʦ ʥʝ ʩʣʫʯʘʡʥʦ ʥʘʟʳʚʘʣʠ 

çʬʘʥʘʪʠʢʦʤ ʩʚʦʙʦʜʳè, ʦʪʢʨʳʣ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʠʨʨʘʮʠʦʥʘʣʴʥʫʶ ʩʚʦʙʦʜʫ, ʷʢʦʙʳ ʜʘʥʥʫʶ 

ʯʝʣʦʚʝʢʫ ʠʟʥʘʯʘʣʴʥʦ. ɹʝʨʜʷʝʚ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʪʘʢʘʷ ʩʚʦʙʦʜʘ ʥʝ ʩʦʟʜʘʥʘ ɹʦʛʦʤ, ʘ ʢʦʨʝʥʠʪʩʷ ʚ 

çʥʠʯʪʦè, ʯʪʦ ɹʦʛ ʥʘʜ ʥʝʡ ʥʝ ʚʣʘʩʪʝʥ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ɹʦʛ ʥʝ ʚʣʘʩʪʝʥ ʥʘʜ ʟʣʦʤ. ʌʠʣʦʩʦʬ ʥʝ 

ʚʠʜʝʣ ʚ ʠʨʨʘʮʠʦʥʘʣʴʥʦʡ ʩʚʦʙʦʜʝ ʠʩʢʘʞʸʥʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʚʦʣʠ, ʢʘʢ ʵʪʦ 

ʩʧʨʘʚʝʜʣʠʚʦ ʧʦʣʘʛʘʣ ɹʣʘʞʝʥʥʳʡ ɸʚʛʫʩʪʠʥ. ɹʝʨʜʷʝʚ. ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʥʘʯʘʣʝ ʩʚʦʝʛʦ ʧʫʪʠ ʙʳʣ 

ʙʣʠʟʦʢ ʢ ʤʘʨʢʩʠʩʪʘʤ, ʠ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʵʪʠʤʠ ʣʶʜʴʤʠ ʥʘʪʦʣʢʥʫʣʦ ʝʛʦ ʥʘ 

ʤʳʩʣʴ ʦ ʟʣʦʡ, ʥʝʩʦʪʚʦʨʸʥʥʦʡ ʩʚʦʙʦʜʝ, ʦʨʛʘʥʠʯʝʩʢʠ ʧʨʠʩʫʱʝʡ, ʢʘʢ ʝʤʫ ʢʘʟʘʣʦʩʴ, ʢʘʞʜʦʤʫ 

ʯʝʣʦʚʝʢʫ. ɹʝʨʜʷʝʚ ʥʝʨʝʜʢʦ ʢʨʠʪʠʢʦʚʘʣ ʤʘʨʢʩʠʟʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʩʧʳʪʳʚʘʣ ʛʣʫʙʦʢʦʝ ʫʚʘʞʝʥʠʝ 

ʢ ʄʘʨʢʩʫ. ʀ ʚ ʩʘʤʦʤ ʜʝʣʝ, ʝʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʝʩʦʪʚʦʨʸʥʥʘʷ ʩʚʦʙʦʜʘ ʝʩʪʴ ʥʝʢʘʷ ʦʙʲʝʢʪʠʚʥʘʷ 

ʜʘʥʥʦʩʪʴ, ʪʦ ʚʩʸ ʪʦ ʟʣʦ, ʢʦʪʦʨʦʝ ʧʨʠʥʝʩʣʦ ʫʯʝʥʠʝ ʄʘʨʢʩʘ, ʠ ʧʝʨʝʚʦʨʦʪ, ʦʩʫʱʝʩʪʚʣʸʥʥʳʡ ʝʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʝʩʪʴ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʦʷʚʣʝʥʠʝ ʵʪʦʡ ʟʘʢʦʥʦʤʝʨʥʦʡ ʜʘʥʥʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʩʪ-ʣʠʙʝʨʘʣʳ, ʬʘʥʘʪʠʢʠ ʩʚʦʙʦʜʳ, ʯʘʩʪʦ ʥʝ ʚʠʜʷʪ ʪʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʧʦʜʩʪʝʨʝʛʘʝʪ ʚʩʪʫʧʠʚʰʝʝ ʥʘ ʵʪʦʪ ʧʫʪʴ ʦʙʱʝʩʪʚʦ. ɺʝʜʴ ʝʩʪʴ ʥʝʤʘʣʦ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʪʝʨʷʚʰʠʤʠ ʚʩʷʢʠʝ ʢʫʣʴʪʫʨʥʳʝ ʦʨʠʝʥʪʠʨʳ ʠ 

ʫʩʪʘʚʰʠʤʠ ʦʪ ʥʝʤʠʥʫʝʤʦʛʦ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʰʘʪʘʥʠʷ ʠ ʨʘʟʙʨʦʜʘ çʩʚʦʙʦʜʥʳʤʠè ʣʶʜʴʤʠ, 

ʯʪʦʙʳ ʧʨʝʜʣʦʞʠʪʴ ʠʤ çʪʚʸʨʜʫʶ ʨʫʢʫè ʠ ʧʦʣʫʯʠʪʴ ʥʘʜ ʥʠʤʠ ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ ʚʣʘʩʪʴ. 
 

ʇʫʪʠʥʩʢʦʡ ʈʦʩʩʠʠ ʥʘ ʨʫʢʫ ʟʘʧʘʜʥʳʡ ʧʦʩʪ-ʣʠʙʝʨʘʣʠʟʤ. ɽʸ ʫʩʪʨʘʠʚʘʝʪ ʩʣʘʙʘʷ, 

ʨʘʟʦʙʱʝʥʥʘʷ, ʨʘʟʜʝʣʸʥʥʘʷ ʥʘ ʧʨʦʪʠʚʦʩʪʦʷʱʠʭ ʜʨʫʛ ʜʨʫʛʫ ʣʠʙʝʨʘʣʦʚ ʠ ʢʦʥʩʝʨʚʘʪʦʨʦʚ ɽʚʨʦʧʘ 

(ʠ ɸʤʝʨʠʢʘ), ʢʦʪʦʨʘʷ ʦʩʚʦʙʦʞʜʘʝʪ ʩʝʙʷ ʦʪ ʩʚʦʠʭ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ ʠ ʥʦʨʤ, ʠ ʦʪʢʨʳʚʘʝʪ 

ʩʚʦʠ ʛʨʘʥʠʮʳ ʙʝʞʝʥʮʘʤ, ʛʨʦʟʷʱʠʤ ʟʘʪʦʧʠʪʴ ʠ ʫʥʠʯʪʦʞʠʪʴ ʝʸ, ʣʠʰʠʚ ʩʚʦʝʛʦ ʣʠʮʘ, ʩʚʦʠʭ 

ʮʝʥʥʦʩʪʝʡ, ʩʚʦʝʡ ʢʫʣʴʪʫʨʳ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʈʦʩʩʠʷ ʣʠʮʝʤʝʨʥʦ ʠ ʣʞʠʚʦ ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʩʝʙʷ 

ʢʘʢ ʭʨʘʥʠʪʝʣʷ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʦʩʪʘʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʘʚʪʦʨʠʪʘʨʥʦʡ ʜʝʨʞʘʚʦʡ ʩʦ ʚʩʝʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʚʦʟʨʦʞʜʘʶʱʝʡʩʷ ʜʠʢʪʘʪʫʨʳ ʩʦʚʝʪʩʢʦʛʦ ʪʦʣʢʘ. ʈʦʩʩʠʶ ʥʝ ʩʣʠʰʢʦʤ ʙʝʩʧʦʢʦʷʪ 

ʥʘʣʦʞʝʥʥʳʝ ʥʘ ʥʝʸ ʩʘʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʥʘ ʦʪʯʘʩʪʠ ʦʙʭʦʜʠʪ, ʠ ʢʦʪʦʨʳʝ, ʝʩʣʠ ʠ ʚʝʜʫʪ ʢ 

ʩʥʠʞʝʥʠʶ ʞʠʟʥʝʥʥʦʛʦ ʫʨʦʚʥʷ ʝʸ ʞʠʪʝʣʝʡ, ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʚʳʟʳʚʘʣʠ ʥʠʢʘʢʠʭ 

ʩʝʨʴʸʟʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ ʝʸ ʧʦʢʦʨʥʳʭ ʛʨʘʞʜʘʥ. (ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʣʦʞʝʥʠʝ 
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ʩʪʘʣʦ ʥʝʤʥʦʛʦ ʤʝʥʷʪʴʩʷ, ʚʣʘʩʪʴ ʜʘʞʝ ʧʦʰʣʘ ʥʘ ʥʝʙʦʣʴʰʠʝ ʫʩʪʫʧʢʠ ʥʘʨʘʩʪʘʶʱʝʤʫ 

ʧʨʦʪʝʩʪʥʦʤʫ ʜʚʠʞʝʥʠʶ, ʥʦ ʜʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʘʞʝʪʩʷ, ʝʱʸ ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʜʘʣʝʢʦ). 

ɺʥʝʰʥʷʷ ʧʦʣʠʪʠʢʘ ʪʝʧʝʨʝʰʥʝʡ ʈʦʩʩʠʠ, ʝʸ ʘʛʨʝʩʩʠʚʥʳʡ, ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʡ ʟʘʭʚʘʪ ʯʫʞʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʦʜʯʠʥʝʥʠʝ ʩʚʦʝʡ ʚʣʘʩʪʠ ʩʪʨʘʥ ʠ ʥʘʨʦʜʦʚ, ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʈʦʩʩʠʷ ʥʝ 

ʙʦʠʪʩʷ ʣʠʙʝʨʘʣʴʥʦʛʦ ɿʘʧʘʜʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʚʝʜʫʝʪ ʚʦ ʤʥʦʛʦʤ ʪʝ ʞʝ ʣʞʝ-ʥʦʨʤʳ ʚʩʝʦʙʱʝʛʦ 

ʨʘʚʝʥʩʪʚʘ, ʪʦ ʝʩʪʴ ʫʨʘʚʥʠʣʦʚʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣ ʦʩʥʦʚʘʥ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ. ʃʠʙʝʨʘʣʴʥʳʡ 

ɿʘʧʘʜ ʈʦʩʩʠʠ ʥʝ ʧʨʦʪʠʚʥʠʢ, ʘ ʧʦ ʩʫʪʠ ʜʝʣʘ ʩʦʶʟʥʠʢ. ʇʨʦʪʠʚʦʩʪʦʷʱʠʡ ʧʦʩʪ-ʣʠʙʝʨʘʣʠʟʤʫ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʧʨʠʥʮʠʧ ʪʝʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʜʝʨʞʠʚʘʥʠʷ. ɺʩʝ ʥʘʯʠʥʘʥʠʷ ʢʦʥʩʝʨʚʘʪʦʨʦʚ 

ʦʙʲʷʚʣʷʶʪʩʷ ʣʠʙʦ ʞʝʩʪʦʢʠʤʠ, ʘʥʪʠʛʫʤʘʥʥʳʤʠ, ʣʠʙʦ ʩʤʝʰʥʳʤʠ, ʥʝʩʦʚʨʝʤʝʥʥʳʤʠ, 

ʙʝʟʜʦʢʘʟʘʪʝʣʴʥʳʤʠé ɿʘʧʘʜ ʨʘʟʜʝʣʸʥ ʥʘ ʜʚʘ ʣʘʛʝʨʷ, ʦʥ ʩʣʘʙ, ʦʥ ʙʦʠʪʩʷ ʫʛʨʦʞʘʶʱʝʡ ʝʤʫ 

ʧʫʪʠʥʩʢʦʡ ʈʦʩʩʠʠ, ʠ ʥʝ ʟʥʘʝʪ, ʯʪʦ ʜʝʣʘʪʴ ʩ ʵʪʦʡ ʫʛʨʦʟʦʡ. 

3. 

ʇʦʧʳʪʘʝʤʩʷ ʩʜʝʣʘʪʴ ʥʝʙʦʣʴʰʦʡ ʵʢʩʢʫʨʩ ʚ ʠʩʪʦʨʠʶ ʝʚʨʦʧʝʡʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʟʘʜʘʜʠʤ 

ʩʝʙʝ ʚʦʧʨʦʩ: ʦʪʢʫʜʘ ʫ ʧʦʩʪ-ʣʠʙʝʨʘʣʦʚ ʵʪʦ ʦʙʦʛʦʪʚʦʨʝʥʠʝ ʩʚʦʙʦʜʳ ʠ ʧʨʦʪʝʩʪ ʧʨʦʪʠʚ ʚʩʷʢʠʭ 

ʨʘʟʫʤʥʳʭ ʥʦʨʤ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʭʨʠʩʪʠʘʥʩʢʦʡ ʢʫʣʴʪʫʨʳ? ʆʪʢʫʜʘ ʪʘʢʘʷ ʣʶʙʦʚʴ ʢ ʧʨʦʷʚʣʝʥʠʶ 

ʜʠʢʦʩʪʠ, ʷʟʳʯʝʩʪʚʘ, ʚʘʨʚʘʨʩʪʚʘ? ʆʪʢʫʜʘ ʧʨʝʜʧʦʯʪʝʥʠʝ, ʦʪʜʘʚʘʝʤʦʝ ʢʫʣʴʪʫʨʘʤ, ʤʝʥʝʝ 

ʟʘʪʨʦʥʫʪʳʤ ʧʨʦʮʝʩʩʦʤ ʮʠʚʠʣʠʟʘʮʠʠ, ʪʘʢʠʤ ʢʘʢ ʘʬʨʠʢʘʥʩʢʘʷ, ʮʳʛʘʥʩʢʘʷ, ʤʫʩʫʣʴʤʘʥʩʢʘʷ, 

ʤʝʢʩʠʢʘʥʩʢʘʷ? ɺʳʩʢʘʞʝʤ ʦʩʪʦʨʦʞʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʚ ʭʨʠʩʪʠʘʥʩʪʚʝ 

ʧʨʦʮʝʩʩ ʧʨʠʦʙʱʝʥʠʷ ʥʘʨʦʜʦʚ ʢ ʥʦʚʦʡ ʢʫʣʴʪʫʨʝ ʙʳʣ, ʩʦʙʩʪʚʝʥʥʦ ʛʦʚʦʨʷ, ʦʩʥʦʚʘʥ ʥʘ 

ʧʨʠʥʫʞʜʝʥʠʠ (ʦʙʨʘʱʝʥʠʝ ʠ ʢʨʝʱʝʥʠʝ ʥʝ ʙʳʣʦ ʜʦʙʨʦʚʦʣʴʥʳʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ), ʥʘ 

ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʤ çʛʝʥʝʪʠʯʝʩʢʦʤè ʫʨʦʚʥʝ ʷʟʳʯʝʩʪʚʦ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʠʟʞʠʪʳʤ ʜʦ ʢʦʥʮʘ. ʇʨʠ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ , ʚ ʩʠʪʫʘʮʠʠ ʢʨʠʟʠʩʘ ʢʫʣʴʪʫʨʳ ʦʥʦ ʤʦʞʝʪ ʟʘʷʚʠʪʴ 

ʦ ʩʝʙʝ. ʇʦʜʘʚʣʝʥʥʦʝ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʙʳʚʘʝʪ ʠʟʞʠʪʳʤ. ʗʟʳʯʝʩʪʚʦ ʥʝ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ 

ʥʘʩʠʣʠʝʤ, ʦʥʦ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʚʦʟʨʦʞʜʘʝʪʩʷ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʦ ʢʨʠʟʠʩʝ ʭʨʠʩʪʠʘʥʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʟʘʛʦʚʦʨʠʣʠ ʤʥʦʛʠʝ ʤʳʩʣʠʪʝʣʠ ʢʦʥʮʘ ʍIʍ ï ʥʘʯʘʣʘ ʍʍ-ʛʦ ʚʝʢʘ. ʕʪʦ ʙʳʣʠ 

ʨʦʩʩʠʡʩʢʠʝ ʬʠʣʦʩʦʬʳ, ʧʦʩʣʝʜʦʚʘʪʝʣʠ ɺʣ. ʉʦʣʦʚʴʸʚʘ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʩʣʘʥʳ ʠʟ 

ʉʦʚʝʪʩʢʦʡ ʈʦʩʩʠʠ ʥʘ çʬʠʣʦʩʦʬʩʢʦʤè ʧʘʨʦʭʦʜʝ, ʠʣʠ ʧʨʦʩʪʦ ʫʥʠʯʪʦʞʝʥʳ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ 

ɿʘʧʘʜʥʦʡ ʬʠʣʦʩʦʬʠʠ, ʪʦ ʯʝʛʦ ʩʪʦʠʪ ʪʦʣʴʢʦ ʦʜʥʘ ʢʥʠʛʘ ʐʧʝʥʛʣʝʨʘ, ʥʦʩʷʱʘʷ ʥʘʟʚʘʥʠʝ çɿʘʢʘʪ 

ɽʚʨʦʧʳè? 

ʏʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʟʚʨʘʪʫ ʵʣʝʤʝʥʪʦʚ ʷʟʳʯʝʩʪʚʘ ʚ ʭʨʠʩʪʠʘʥʩʢʦʡ ʢʫʣʴʪʫʨʝ? ɼʫʤʘʝʤ, 

ʯʪʦ ʢʨʦʤʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʚ ʥʦʚʫʶ ʚʝʨʫ (ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʣʴʟʷ ʙʳʣʦ ʦʙʦʡʪʠʩʴ, ʥʝ 

ʦʪʦʜʚʠʥʫʚ ʥʘ ʚʝʢʘ ʧʨʦʮʝʩʩ ʧʨʠʦʙʱʝʥʠʷ ʤʘʩʩ ʢ ʮʠʚʠʣʠʟʘʮʠʠ), ʵʪʦ ʙʳʣʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ çʪʝʣʝʩʥʦʩʪʠè ɹʦʛʘ-ʩʳʥʘ (ʪʦʞʝ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ɹʦʛ 

ʙʳʣ ʧʨʠʥʷʪ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʠʤʠ ʤʘʩʩʘʤʠ). ʍʨʠʩʪʠʘʥʩʪʚʦ ʧʨʠʣʦʞʠʣʦ ʤʘʢʩʠʤʫʤ ʫʩʠʣʠʡ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʝʣʦ ɹʦʛʘ ʥʝ ʙʳʣʦ ʧʨʠʨʘʚʥʝʥʦ ʢ ʪʝʣʫ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ, ʯʪʦʙʳ ʦʥʦ ʦʩʪʘʚʘʣʦʩʴ 

ʚʦʠʩʪʠʥʫ ʙʦʞʝʩʪʚʝʥʥʳʤ, ʯʪʦʙʳ ʩʦʙʣʶʜʘʣʘʩʴ ʠʝʨʘʨʭʠʷ ʤʝʞʜʫ ʜʫʭʦʚʥʳʤ, ʜʫʰʝʚʥʳʤ ʠ 

ʪʝʣʝʩʥʳʤ ʥʘʯʘʣʘʤʠ. ʕʪʦ ʜʝʣʘʣʦ ʠ ʠʩʢʫʩʩʪʚʦ. ʀʢʦʥʦʧʠʩʴ ʚ ʩʨʝʜʥʠʝ ʚʝʢʘ ʠʟʦʙʨʘʞʘʣʘ ʩʚʷʪʳʭ ʚ 

ʩʫʛʫʙʦ ʧʣʦʩʢʦʩʪʥʦʡ ʤʘʥʝʨʝ, ʣʠʰʘʷ ʬʠʛʫʨʳ ʠ ʣʠʮʘ ʦʙʲʸʤʥʦʩʪʠ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ 

ʧʨʠʦʨʠʪʝʪ ʜʫʭʦʚʥʦʛʦ ʥʘʜ ʧʣʦʪʩʢʠʤ. ɸ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʠʪʘʣʴʷʥʩʢʦʛʦ ʈʝʥʝʩʩʘʥʩʘ, 

ʦʩʚʦʙʦʜʠʚʰʝʛʦ ʯʝʣʦʚʝʢʘ ʦʪ ʤʥʦʛʠʭ ʫʟ ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʩʦʟʥʘʥʠʷ, ʚʝʣʠʢʠʡ ʈʘʬʘʵʣʴ, ʠʟʦʙʨʘʞʘʷ 

ʩʚʦʶ ʄʘʜʦʥʥʫ ʩ ʤʣʘʜʝʥʮʝʤ ʚ ʦʙʨʘʟʝ ʦʯʝʥʴ ʟʝʤʥʦʡ, ʦʯʝʥʴ ʢʨʘʩʠʚʦʡ ʞʝʥʱʠʥʳ, ʥʘʛʨʘʜʠʣ ʝʸ 

ʩʧʦʩʦʙʥʦʩʪʴʶ, ʢʦʪʦʨʦʡ ʥʝ ʦʙʣʘʜʘʝʪ ʥʠ ʦʜʥʦ ʦʙʳʯʥʦʝ ʯʝʣʦʚʝʯʝʩʢʦʝ ʩʫʱʝʩʪʚʦ ï ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʧʘʨʠʪʴ. ʀʩʢʫʩʩʪʚʦʚʝʜʳ, ʦʜʥʘʢʦ, ʧʦʜʯʸʨʢʠʚʘʶʪ ʥʝ ʵʪʦ ʫʥʠʢʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʄʘʜʦʥʥʳ, ʘ ʝʸ 

ʧʦʭʦʞʝʩʪʴ ʥʘ ʣʶʙʦʛʦ ʟʝʤʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʨʝʚʨʘʱʘʷ ʚʳʩʦʢʦʝ ʠʩʢʫʩʩʪʚʦ ʈʝʥʝʩʩʘʥʩʘ, 

ʪʨʝʙʫʶʱʝʝ ʦʩʦʙʦʛʦ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ɹʦʛʫ, ʚ ʪʦ, ʯʪʦ ʜʦʩʪʫʧʥʦ ʣʶʙʦʤʫ 

ʧʨʠʤʠʪʠʚʥʦʤʫ ʩʦʟʥʘʥʠʶ. 

ʉʪʫʧʝʥʴʶ ʢ ʚʦʟʚʨʘʱʝʥʠʶ ʢ ʷʟʳʯʝʩʪʚʫ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʣʫʯʠʚʰʠʡ ʚ 

XVIII  ʚʝʢʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʝʠʟʤ, ʬʠʣʦʩʦʬʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʨʦʚʦʟʛʣʘʩʠʚʰʝʝ 

ʩʘʤʦʚʣʘʩʪʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ɹʦʛʘ, ʢʦʪʦʨʳʡ ʷʢʦʙʳ ʫʩʪʨʘʥʠʣʩʷ ʦʪ ʨʝʰʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʥʝ ʚʤʝʰʠʚʘʷʩʴ ʥʠ ʚʦ ʯʪʦ. ɼʝʠʟʤ, ʬʠʣʦʩʦʬʩʢʘʷ ʦʩʥʦʚʘ 

ʇʨʦʩʚʝʪʠʪʝʣʴʩʪʚʘ, ʙʳʣ ʧʝʨʚʳʤ ʪʦʣʯʢʦʤ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ ʪʘʢʦʡ ʩʚʦʙʦʜʝ, ʢʦʪʦʨʘʷ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʩʚʦʙʦʜʫ, ʥʠʯʝʤ ʥʝ ʦʛʨʘʥʠʯʝʥʥʫʶ. ʇʨʦʩʚʝʪʠʪʝʣʠ 
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ʘʧʝʣʣʠʨʦʚʘʣʠ ʢ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʨʘʟʫʤʫ, ʢʦʪʦʨʳʡ ʧʦ ʠʭ ʥʘʠʚʥʦʤʫ ʫʙʝʞʜʝʥʠʶ ʤʦʛ ʩʘʤ, ʥʝ 

ʦʧʠʨʘʷʩʴ ʥʘ ʥʦʨʤʳ ʢʫʣʴʪʫʨʳ, ʥʘ ʚʝʢʦʚʳʝ ʜʦʙʨʳʝ ʪʨʘʜʠʮʠʠ ʨʝʰʘʪʴ ʚʩʝ ʧʨʦʙʣʝʤʳ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʙʳʪʠʷ. 

ɼʝʠʟʤ ʩʦ ʚʨʝʤʝʥʝʤ ʩʤʝʥʠʣʩʷ ʘʪʝʠʟʤʦʤ. ɺʝʜʴ ʝʩʣʠ ɹʦʛ ʥʠ ʚʦ ʯʪʦ ʥʝ ʚʤʝʰʠʚʘʝʪʩʷ, ʪʦ ʵʪʦ 

ʚʩʸ ʨʘʚʥʦ, ʯʪʦ ʝʛʦ ʥʝʪ ʚʦʦʙʱʝ. ɺʤʝʩʪʦ ɹʦʛʘ ʝʩʪʴ ʇʨʠʨʦʜʘ, ʢʦʪʦʨʫʶ ʦʙʦʛʦʪʚʦʨʷʣʠ ʨʦʤʘʥʪʠʢʠ 

ï ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʜʫʱʝʡ ʥʘ ʩʤʝʥʫ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʢʫʣʴʪʫʨʳ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ. 

ʈʦʤʘʥʪʠʢʠ, ʦʜʥʘʢʦ, ʥʝ ʟʘʙʳʚʘʣʠ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʨʦʜʘ ʩʦʟʜʘʥʘ ɹʦʛʦʤ, ʘ ʥʝ ʚʦʟʥʠʢʣʘ ʩʘʤʘ ʧʦ 

ʩʝʙʝ. 

ɺʩʢʦʨʝ ʦʜʥʘʢʦ ʠ ʵʪʦ çʦʛʨʘʥʠʯʝʥʠʝè ʙʳʣʦ ʩʥʷʪʦ. ɹʦʛ ʙʳʣ ʩʜʘʥ ʚ ʘʨʭʠʚ. ʀ ʚʦʪ ʫʞʝ ʤʳ 

ʠʤʝʝʤ ʯʝʣʦʚʝʢʘ ʚʧʦʣʥʝ ʩʘʤʦʚʣʘʩʪʥʦʛʦ ʠ ʥʝ ʟʥʘʶʱʝʛʦ ʧʦ ʩʫʪʠ ʜʝʣʘ ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ 

ʩʚʦʠʤ ʠʥʩʪʠʥʢʪʘʤ ʠ ʩʚʦʝʡ ʞʘʞʜʝ ʚʣʘʩʪʠ. ʂʘʢ ʩʢʘʟʘʣ ɼʦʩʪʦʝʚʩʢʠʡ: çɽʩʣʠ ɹʦʛʘ ʥʝʪ, ʪʦ ʚʩʸ 

ʧʦʟʚʦʣʝʥʦè. ɸ ʚʝʜʴ ʢʫʣʴʪʫʨʘ, ʧʨʦʪʠʚʦʩʪʦʷʱʘʷ ʜʠʢʦʩʪʠ, ʵʪʦ ʩʠʩʪʝʤʘ ʧʨʠʚʠʚʦʢ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɽʩʣʠ ʥʝ ʦʙʨʝʟʘʪʴ ʣʠʰʥʠʝ ʚʝʪʚʠ ʧʣʦʜʦʚʦʛʦ ʜʝʨʝʚʘ, ʦʥʦ ʩʪʘʥʝʪ ʜʠʢʠʤ ʠ ʥʝ ʧʨʠʥʝʩʸʪ 

ʩʲʝʜʦʙʥʳʭ ʧʣʦʜʦʚ. ɼʚʘʜʮʘʪʳʡ ʚʝʢ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʜʚʫʤʷ ʫʞʘʩʥʳʤʠ ʤʠʨʦʚʳʤʠ ʚʦʡʥʘʤʠ ʠ 

ʢʨʦʚʘʚʦʡ ʨʝʚʦʣʶʮʠʝʡ ʚ ʈʦʩʩʠʠ, ʦʪ ʢʦʪʦʨʦʡ ʦʥʘ ʪʘʢ ʦʢʦʥʯʘʪʝʣʴʥʦ ʠ ʥʝ ʦʯʥʫʣʘʩʴ. 
 

ɺ ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ ʦʙ ʠʫʜʝʦ-ʭʨʠʩʪʠʘʥʩʢʠʭ ʮʝʥʥʦʩʪʷʭ, ʠʤʝʷ ʚ ʚʠʜʫ ʪʦ 

ʦʙʱʝʝ, ʯʪʦ ʨʦʜʥʠʪ ʠʫʜʘʠʟʤ ʠ ʭʨʠʩʪʠʘʥʩʪʚʦ. ʆʙ ʵʪʦʤ ʨʦʜʩʪʚʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʛʦʚʦʨʠʪ ʠ ʇʘʧʘ 

ʈʠʤʩʢʠʡ. ɽʩʪʴ ʦʜʥʘʢʦ ʠ ʩʝʨʴʸʟʥʳʝ ʦʪʣʠʯʠʷ. ɺʦ-ʧʝʨʚʳʭ, ɹʦʛ ʚ ʠʫʜʘʠʟʤʝ ʥʝ ʦʙʣʘʜʘʝʪ ʪʝʣʦʤ, 

ʜʘʞʝ ʪʘʢʠʤ ʦʩʦʙʳʤ, ʜʫʭʦʚʥʳʤ ʪʝʣʦʤ, ʢʘʢʠʤ ʦʙʣʘʜʘʝʪ ʀʠʩʫʩ. ʕʪʦ ʧʨʝʜʦʭʨʘʥʷʝʪ ʯʝʣʦʚʝʢʘ ʧʨʠ 

ʩʪʨʦʛʦʡ ʠʝʨʘʨʭʠʠ ʮʝʥʥʦʩʪʝʡ ʚ ʠʫʜʘʠʟʤʝ ʦʪ ʧʦʢʣʦʥʝʥʠʷ ʪʝʣʝʩʥʦʤʫ, ʯʪʦ ʥʘ ʥʘʰ ʚʟʛʣʷʜ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʭʨʠʩʪʠʘʥʩʢʦʡ ʢʫʣʴʪʫʨʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. ʉʢʘʟʘʥʥʦʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʨʝʜʠ 

ʝʚʨʝʝʚ ʵʪʦʛʦ ʚʦʦʙʱʝ ʥʝʪ, ʥʦ ʪʘʤ ʵʪʦ ʚʦ ʤʥʦʛʦʤ ʨʝʟʫʣʴʪʘʪ ʜʦʣʛʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʝʚʨʝʝʚ ʩʨʝʜʠ 

ʜʨʫʛʠʭ, ʯʘʩʪʦ ʚʨʘʞʜʝʙʥʳʭ, ʥʘʨʦʜʦʚ, ʪ. ʝ. ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʚʥʝʰʥʝʛʦ ʚʣʠʷʥʠʷ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ, ʢʦʛʜʘ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʪʘʥʦʚʠʪʩʷ ʚʳʞʠʚʘʥʠʝ. ʕʪʠʤ 

ʚʳʟʚʘʥʘ ʠ ʘʩʩʠʤʠʣʷʮʠʷ ʝʚʨʝʝʚ, ʠ ʠʭ ʨʘʙʦʪʘ ʥʘ ʯʫʞʫʶ ʢʫʣʴʪʫʨʫ ʢʘʢ ʥʘ ʩʚʦʶ, ʠ ʦʪʢʘʟ ʦʪ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʚʦʝʡ ʥʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʝʚʨʝʝʚ, ʧʨʠʥʷʚʰʠʭ ʜʝʷʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʟʚʝʨʩʪʚʘʭ ʦʢʪʷʙʨʴʩʢʦʛʦ ʧʝʨʝʚʦʨʦʪʘ ʠ ʚ ʩʪʘʣʠʥʩʢʠʭ ʨʝʧʨʝʩʩʠʷʭ. 

ɺʦ-ʚʪʦʨʳʭ, ʚ ʠʫʜʘʠʟʤʝ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ ʧʨʘʢʪʠʢʠ ʦʙʨʘʱʝʥʠʷ ʥʝʚʝʨʥʳʭ. ʄʦʞʥʦ 

ʦʙʲʷʩʥʷʪʴ, ʫʚʝʱʝʚʘʪʴ, ʥʦ ʥʝʣʴʟʷ ʧʨʠʥʫʞʜʘʪʴ. ʀʫʜʘʠʟʤ ʠʩʭʦʜʠʪ ʠʟ ʩʚʦʙʦʜʳ ʚʳʙʦʨʘ, ʢʦʪʦʨʫʶ 

ʩʣʝʜʫʝʪ ʫʚʘʞʘʪʴ. ʊʦʣʴʢʦ ʣʠʯʥʳʡ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ï ʟʘʣʦʛ ʦʧʨʝʜʝʣʸʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢʫʣʴʪʫʨʳ. ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʪʘʢʦʡ ʫʩʪʘʥʦʚʢʦʡ ʦʙʲʷʩʥʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʚʨʝʡʩʢʠʡ ʥʘʨʦʜ 

ʥʝʩʤʦʪʨʷ ʥʘ ʫʞʘʩʥʳʝ ʧʨʠʪʝʩʥʝʥʠʷ ʠ ʛʦʥʝʥʠʷ ʥʝ ʠʩʯʝʟ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʩʦ ʤʥʦʛʠʤʠ 

ʤʘʣʳʤʠ ʥʘʨʦʜʘʤʠ. ʆʜʥʘʢʦ ʵʪʘ ʧʦʟʠʮʠʷ ʦʪʦʜʚʠʛʘʣʘ ʥʘ ʥʝʦʙʦʟʨʠʤʦ ʜʦʣʛʠʡ ʩʨʦʢ ʠʩʧʦʣʥʝʥʠʝ 

ʚʳʨʘʞʝʥʥʦʡ ʚ ʋʯʝʥʠʠ ʥʘʜʝʞʜʳ ʝʚʨʝʝʚ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʥʘʨʦʜʳ ʜʦʙʨʦʚʦʣʴʥʦ çʧʨʠʜʫʪ ʢ 

ɸʚʨʘʘʤʫè. ʉʦʢʨʘʱʘʝʪ ʣʠ ʵʪʦʪ ʩʨʦʢ ʧʝʨʝʞʠʚʘʶʱʝʝ ʢʨʠʟʠʩ ʭʨʠʩʪʠʘʥʩʪʚʦ? ɹʫʜʝʤ ʥʘʜʝʷʪʩɹʷ, 

ʯʪʦ ʜʘ, ʯʪʦ ʧʦʩʪ-ʣʠʙʝʨʘʣʠʟʤ ʥʝ ʦʜʝʨʞʠʪ ʧʦʙʝʜʫ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢʨʠʟʠʩ ʭʨʠʩʪʠʘʥʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʧʨʠʚʝʜʸʪ ʢ ʝʸ ʦʙʥʦʚʣʝʥʠʶ. 

4. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ ʦʙ ʀʟʨʘʠʣʝ. 

ɽʚʨʝʡʩʢʦʝ ʣʝʛʠʪʠʤʥʦ ʩʫʱʝʩʪʚʫʶʱʝʝ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʀʟʨʘʠʣʴ ʙʳʣʦ 

ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʦʮʠʘʣʠʟʤʘ, ʠ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʙʳʣ ʜʣʷ ʀʟʨʘʠʣʷ ʧʨʠʤʝʨʦʤ ʜʣʷ 

ʧʦʜʨʘʞʘʥʠʷ. ʅʦ ʚʩʸ ʞʝ ʀʟʨʘʠʣʴ ʙʳʣ ʟʘʜʫʤʘʥ ʢʘʢ ʝʚʨʝʡʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʢʘʢ ʜʦʤ ʠ ʫʢʨʳʪʠʝ 

ʜʣʷ ʝʚʨʝʝʚ, ʧʦʩʣʝ ʪʦʛʦ, ʯʪʦ ʧʨʝʜʧʨʠʥʷʣʠ ʜʣʷ ʠʩʪʨʝʙʣʝʥʠʷ ʝʚʨʝʝʚ ɻʠʪʣʝʨ, ʠ ʜʦʣʛʦ ʥʝ 

ʦʢʘʟʳʚʘʶʱʘʷ ʝʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɽʚʨʦʧʘ. ʕʪʦ ʥʘʣʦʞʠʣʦ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʠʟʨʘʠʣʴʩʢʦʝ 

ʦʙʱʝʩʪʚʦ ʠ ʢʫʣʴʪʫʨʫ. ɺ ʀʟʨʘʠʣʴ ʧʨʠʝʟʞʘʣʠ ʥʝ ʦʜʥʠ ʪʦʣʴʢʦ ʩʦʮʠʘʣʠʩʪʳ, ʥʦ ʠ ʚʝʨʫʶʱʠʝ 

ʝʚʨʝʠ, ʩʦʭʨʘʥʠʚʰʠʝ ʪʨʘʜʠʮʠʠ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʠ ʥʘʨʦʜ. ɹʳʣʠ ʠ ʪʘʢʠʝ ʩʚʝʪʩʢʠʝ ʝʚʨʝʠ, 

ʢʦʪʦʨʳʝ ʫʚʘʞʘʣʠ ʝʚʨʝʡʩʢʫʶ ʢʫʣʴʪʫʨʫ ʠ ʝʚʨʝʡʩʢʠʝ ʪʨʘʜʠʮʠʠ ʠ ʥʝ ʚʠʜʝʣʠ ʥʠʢʘʢʠʭ ʧʨʠʯʠʥ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʨʝʣʠʛʠʦʟʥʳʤʠ ʝʚʨʝʷʤʠ ʠ ʜʣʷ ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ ʩ ʥʠʤʠ. ʇʦʩʣʝ ʜʦʣʛʦʡ ʜʨʘʤʘʪʠʯʝʩʢʦʡ 

ʙʦʨʴʙʳ, ʧʦʩʣʝ ʦʪʩʪʫʧʣʝʥʠʡ ʠ ʙʦʣʝʟʥʝʥʥʳʭ ʫʩʪʫʧʦʢ ʠʤʝʥʥʦ ʪʘʢʠʝ, ʫʚʘʞʘʶʱʠʝ ʢʫʣʴʪʫʨʫ, 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʧʨʘʚʳʝ ʝʚʨʝʠ ʧʨʠʰʣʠ ʢ ʚʣʘʩʪʠ ʚ ʀʟʨʘʠʣʝ. ʊʦ, ʯʪʦ ʚ ʩʪʨʘʥʝ ʚʩʸ ʞʝ 

ʫʩʪʘʥʦʚʠʣʘʩʴ ʧʨʘʚʘʷ ʚʣʘʩʪʴ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʨʘʜʠʮʠʠ ʠʫʜʘʠʟʤʘ, ʪʨʘʜʠʮʠʠ ʊʦʨʳ 

ʥʝ ʪʘʢ-ʪʦ ʣʝʛʢʦ ʧʦʙʝʜʠʪʴ. ʉʠʪʫʘʮʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʠ ʦʪ ɸʤʝʨʠʢʠ, 
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ʫʩʫʛʫʙʣʷʣʘʩʴ ʪʝʤ, ʯʪʦ ʀʟʨʘʠʣʴ ʦʢʨʫʞʸʥ ʚʨʘʞʜʝʙʥʳʤʠ ʩʪʨʘʥʘʤʠ ʠ ʝʤʫ ʧʨʠʭʦʜʠʪʩʷ ʚʝʩʪʠ 

ʧʦʩʪʦʷʥʥʳʝ ʚʦʡʥʳ, ʯʪʦʙʳ ʧʨʦʜʦʣʞʘʪʴ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʀʟʨʘʠʣʴʩʢʠʝ ʩʦʩʝʜʠ, ʘʨʘʙʳ, 

ʥʘʟʳʚʘʶʱʠʝ ʩʝʙʷ ʧʘʣʝʩʪʠʥʮʘʤʠ, ʧʦʩʪʦʷʥʥʦ ʦʙʩʪʨʝʣʠʚʘʶʪ ʩʪʨʘʥʫ. ʃʝʚʳʝ ʩʠʣʳ ʚʩʝʛʦ ʤʠʨʘ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʠ ʟʘʱʠʱʘʶʪ ʘʨʘʙʦʚ, çʦʩʚʦʙʦʜʠʪʝʣʝʡè ʇʘʣʝʩʪʠʥʳ. ʉ ʩʝʚʝʨʘ ʀʟʨʘʠʣʶ 

ʫʛʨʦʞʘʝʪ ʀʨʘʥ, ʧʨʠʟʳʚʘʷ ʫʥʠʯʪʦʞʠʪʴ ʵʪʦ ʛʦʩʫʜʘʨʩʪʚʦ. ɼʦʨʦʛʦʩʪʦʷʱʠʝ ʚʦʡʥʳ, ʘʪʘʢʠ 

ʪʝʨʨʦʨʠʩʪʦʚ, ʧʦʩʪʦʷʥʥʳʝ ʩʠʨʝʥʳ, ʨʘʢʝʪʳ, ʪʦʥʥʝʣʠ ʥʘ ʶʛʝ ʠ ʥʘ ʩʝʚʝʨʝ ï ʚʩʸ ʵʪʦ ʨʘʟʜʨʘʞʘʝʪ 

ʣʶʜʝʡ, ʚʳʟʳʚʘʝʪ ʥʝʜʦʚʦʣʴʩʪʚʦ ʧʨʘʚʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ. ʕʪʠʤ ʧʦʣʴʟʫʶʪʩʷ ʣʝʚʳʝ ʩʠʣʳ 

ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʢʦʪʦʨʳʝ, ʥʝ ʚʳʜʚʠʛʘʷ ʥʠʢʘʢʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʨʝʰʝʥʠʷ 

ʧʘʪʦʚʦʡ ʩʠʪʫʘʮʠʠ, ʚʩʝʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʪʨʝʤʷʪʩʷ ʢ ʟʘʤʝʥʝ ʧʨʘʚʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ʇʦʢʘ ʠʤ ʵʪʦ 

ʥʝ ʫʜʘʸʪʩʷ ʩʜʝʣʘʪʴ, ʠ ʀʟʨʘʠʣʴ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʨʝʟʠʜʝʥʪʘ ɸʤʝʨʠʢʠ ɼʦʥʘʣʴʜʘ 

ʊʨʘʤʧʘ ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʩʠʣ ɸʤʝʨʠʢʠ, ʦʩʪʘʸʪʩʷ ʥʝ ʪʦʣʴʢʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʜʝʤʦʢʨʘʪʠʝʡ ʥʘ 

ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ, ʥʦ ʠ ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʩ ʧʨʘʚʳʤ, ʧʦ ʩʫʪʠ ʜʝʣʘ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ, ʘ ʥʝ ʣʝʚʦ-ʣʠʙʝʨʘʣʴʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ.  

ʉʤʦʞʝʪ ʣʠ ʀʟʨʘʠʣʴ ʧʨʦʜʝʨʞʘʪʴʩʷ ʠ ʩʤʦʛʫʪ ʣʠ ʩʪʨʘʥʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʀʟʨʘʠʣʴ, 

ʦʙʲʝʜʠʥʠʪʴʩʷ? ʆʪ ʵʪʦʛʦ ʟʘʚʠʩʷʪ ʩʫʜʴʙʳ ʤʠʨʘ.  
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1. ɺʩʪʫʧʣʝʥʠʝ. ɹʠʙʣʝʡʩʢʘʷ ʠʩʪʦʨʠʷ ʧʦʷʚʣʝʥʠʷ ʨʘʟʥʳʭ ʷʟʳʢʦʚ. 

ʀʩʪʦʨʠʷ ʧʦʷʚʣʝʥʠʷ ʨʘʟʥʳʭ ʷʟʳʢʦʚ ʦʧʠʩʘʥʘ ʚ ɹʠʙʣʠʠ ʢʘʢ ʧʨʝʜʘʥʠʝ ʦ ɺʘʚʠʣʦʥʩʢʦʡ 

ʙʘʰʥʝ. 

ʇʦʩʣʝ ɺʝʣʠʢʦʛʦ ʇʦʪʦʧʘ ʫʜʘʣʦʩʴ ʩʧʘʩʪʠʩʴ ʪʦʣʴʢʦ ʅʦʶ ʠ ʯʣʝʥʘʤ ʝʛʦ ʩʝʤʴʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʚ ʛʦʜʳ ʧʦʩʣʝ ʇʦʪʦʧʘ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʜʥʠʤ ʥʘʨʦʜʦʤ, 

ʛʦʚʦʨʷʱʠʤ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ. ʏʝʣʦʚʝʯʝʩʪʚʦ ʨʘʩʩʝʣʠʣʦʩʴ ʧʦ ʟʝʤʣʝ, ʦʜʥʘʢʦ ʷʟʳʢ ʫ ʥʠʭ ʙʳʣ 

ʦʙʱʠʡ. ʂʦʛʜʘ ʅʦʡ ʠ ʝʛʦ ʩʝʤʴʷ ʧʦʢʠʥʫʣʠ ʂʦʚʯʝʛ, ɹʦʛ ʧʦʚʝʣʝʣ ʠʤ: çʧʣʦʜʠʪʝʩʴ ʠ 

ʨʘʟʤʥʦʞʘʡʪʝʩʴ, ʠ ʥʘʧʦʣʥʷʡʪʝ ʟʝʤʣʶè. 

ʆʜʥʘʢʦ ʧʦʪʦʤʢʠ ʅʦʷ ʨʝʰʠʣʠ ʧʦʩʪʨʦʠʪʴ ʛʦʨʦʜ ʠ ʙʘʰʥʶ çʧʨʝʞʜʝ ʥʝʞʝʣʠ ʨʘʩʩʝʷʪʴʩʷ ʧʦ 

ʣʠʮʫ ʚʩʝʡ ɿʝʤʣʠè. 

ɹʘʰʥʝʡ ʜʦ ʥʝʙʝʩ ʵʪʠ ʣʶʜʠ ʭʦʪʝʣʠ ʚʦʟʚʳʩʠʪʴ ʩʝʙʷ, ʠʣʠ, ʢʘʢ ʩʢʘʟʘʥʦ ʚ ɹʠʙʣʠʠ, çʩʜʝʣʘʪʴ 

ʩʝʙʝ ʠʤʷè. ʉʦʛʣʘʩʥʦ ɹʠʙʣʠʠ, ʛʦʨʦʜ ɺʘʚʠʣʦʥ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çɹʘʙʝʣʴè ʦʪ ʝʚʨʝʡʩʢʦʛʦ ʩʣʦʚʘ 

ʣʝʙʘʙʝʣʴ, ʪʦ ʝʩʪʴ ʧʝʨʝʤʝʰʠʚʘʪʴ ʠ ʧʫʪʘʪʴ. 

ɹʘʰʥʷ ʜʦʣʞʥʘ ʙʳʣʘ ʚʦʟʚʳʰʘʪʴ ʯʝʣʦʚʝʢʘ, ʥʦ ʥʝ ɹʦʛʘ, ʧʦʵʪʦʤʫ ɻʦʩʧʦʜʴ ʨʘʟʛʥʝʚʘʣʩʷ. ɹʦʛ 

ʧʨʝʨʚʘʣ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɺʘʚʠʣʦʥʩʢʦʡ ɹʘʰʥʠ, ʩʦʟʜʘʚ ʨʘʟʥʳʝ ʷʟʳʢʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʨʦʠʪʝʣʠ 

ʥʝ ʤʦʛʣʠ ʦʙʱʘʪʴʩʷ. ʃʶʜʠ, ʧʝʨʝʩʪʘʚ ʧʦʥʠʤʘʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʫʰʣʠ ʠʟ ɺʘʚʠʣʦʥʘ ʠ ʨʘʩʩʝʷʣʠʩʴ ʧʦ 

ɿʝʤʣʝ. 

ɺʦʪ ʢʘʢ ʚʳʛʣʷʜʠʪ ʙʠʙʣʝʡʩʢʘʷ ʚʝʨʩʠʷ ʧʦʷʚʣʝʥʠʷ ʨʘʟʥʳʭ ʷʟʳʢʦʚ. 

1. ʅʘ ʚʩʝʡ ʟʝʤʣʝ ʙʳʣ ʦʜʠʥ ʷʟʳʢ ʠ ʦʜʥʦ ʥʘʨʝʯʠʝ. 

2. ɼʚʠʥʫʚʰʠʩʴ ʩ ʚʦʩʪʦʢʘ, ʦʥʠ ʥʘʰʣʠ ʚ ʟʝʤʣʝ ʉʝʥʥʘʘʨ ʨʘʚʥʠʥʫ ʠ ʧʦʩʝʣʠʣʠʩʴ ʪʘʤ. 

3. ʀ ʩʢʘʟʘʣʠ ʜʨʫʛ ʜʨʫʛʫ: ʥʘʜʝʣʘʝʤ ʢʠʨʧʠʯʝʡ ʠ ʦʙʦʞʞʝʤ ʦʛʥʝʤ. ʀ ʩʪʘʣʠ ʫ ʥʠʭ 

ʢʠʨʧʠʯʠ ʚʤʝʩʪʦ ʢʘʤʥʝʡ, ʘ ʟʝʤʣʷʥʘʷ ʩʤʦʣʘ ʚʤʝʩʪʦ ʠʟʚʝʩʪʠ. 

4. ʀ ʩʢʘʟʘʣʠ ʦʥʠ: ʧʦʩʪʨʦʠʤ ʩʝʙʝ ʛʦʨʦʜ ʠ ʙʘʰʥʶ, ʚʳʩʦʪʦʶ ʜʦ ʥʝʙʝʩ, ʠ ʩʜʝʣʘʝʤ ʩʝʙʝ 

ʠʤʷ, ʧʨʝʞʜʝ ʥʝʞʝʣʠ ʨʘʩʩʝʝʤʩʷ ʧʦ ʣʠʮʫ ʚʩʝʡ ʟʝʤʣʠ. 
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5. ʀ ʩʦʰʝʣ ɻʦʩʧʦʜʴ ʧʦʩʤʦʪʨʝʪʴ ʛʦʨʦʜ ʠ ʙʘʰʥʶ, ʢʦʪʦʨʳʝ ʩʪʨʦʠʣʠ ʩʳʥʳ 

ʯʝʣʦʚʝʯʝʩʢʠʝ. 

6. ʀ ʩʢʘʟʘʣ ɻʦʩʧʦʜʴ: ʚʦʪ, ʦʜʠʥ ʥʘʨʦʜ, ʠ ʦʜʠʥ ʫ ʚʩʝʭ ʷʟʳʢ; ʠ ʚʦʪ ʯʪʦ ʥʘʯʘʣʠ ʦʥʠ 

ʜʝʣʘʪʴ, ʠ ʥʝ ʦʪʩʪʘʥʫʪ ʦʥʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʟʘʜʫʤʘʣʠ ʜʝʣʘʪʴ; 

7. Cʦʡʜʝʤ ʞʝ ʠ ʩʤʝʰʘʝʤ ʪʘʤ ʷʟʳʢ ʠʭ, ʪʘʢ ʯʪʦʙʳ ʦʜʠʥ ʥʝ ʧʦʥʠʤʘʣ ʨʝʯʠ ʜʨʫʛʦʛʦ. 

8. ʀ ʨʘʩʩʝʷʣ ʠʭ ɻʦʩʧʦʜʴ ʦʪʪʫʜʘ ʧʦ ʚʩʝʡ ʟʝʤʣʝ; ʠ ʦʥʠ ʧʝʨʝʩʪʘʣʠ ʩʪʨʦʠʪʴ ʛʦʨʦʜ (ʠ 

ʙʘʰʥʶ). 

9. ʇʦʩʝʤʫ ʜʘʥʦ ʝʤʫ ʠʤʷ: ɺʘʚʠʣʦʥ, ʠʙʦ ʪʘʤ ʩʤʝʰʘʣ ɻʦʩʧʦʜʴ ʷʟʳʢ ʚʩʝʡ ʟʝʤʣʠ, ʠ 

ʦʪʪʫʜʘ ʨʘʩʩʝʷʣ ʠʭ ɻʦʩʧʦʜʴ ʧʦ ʚʩʝʡ ʟʝʤʣʝ. 

 

2. ʀʩʪʦʨʠʷ ʧʨʦʬʝʩʩʠʠ ʧʝʨʝʚʦʜʯʠʢʘ. 

ʀʪʘʢ, ɹʦʛ ʨʘʟʛʥʝʚʘʣʩʷ ʥʘ ʫʚʝʨʝʥʥʳʭ ʚ ʩʝʙʝ ʣʶʜʝʡ, ʠ ʤʠʨ ʩʪʘʣ ʤʥʦʛʦʷʟʳʯʥʳʤ. ʃʶʜʠ 

ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʙʱʝʩʪʚʘ, ʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʥʳʭ ʷʟʳʢʦʚʳʭ ʛʨʫʧʧ ʚʩʸ ʨʘʚʥʦ 

ʧʨʦʜʦʣʞʘʣʠ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʥʘ ʟʝʤʣʶ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʢʣʷʪʴʝʤ ʙʳʣʦ 

ʧʦʩʣʘʥʦ ʠ ʩʧʘʩʝʥʴʝ ï ʧʝʨʝʚʦʜʯʠʢʠ. ʀʭ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʙʳʣʦ ʧʦʤʦʛʘʪʴ ʦʙʱʘʪʴʩʷ ʣʶʜʷʤ, 

ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʣʠ ʧʦʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʵʧʦʭʝ ʜʨʝʚʥʝʛʦ ʤʠʨʘ. ʂʘʢ ʠ 

ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʢʫʣʴʪʫʨʳ ʠ ʥʘʫʢʠ, ʢʦʣrʙʝʣʴʶ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʝʨʝʚʦʜʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʘʣ ɼʨʝʚʥʠʡ ʈʠʤ. ʊʘʢ, ʨʠʤʩʢʠʡ ʬʠʣʦʩʦʬ ʠ ʧʦʣʠʪʠʢ ʎʠʮʝʨʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʧʝʨʚʳʭ ʧʝʨʝʚʦʜʯʠʢʦʚ ï ʩ ʛʨʝʯʝʩʢʦʛʦ: ʠʤ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʣʘʪʳʥʴ ʦʪʜʝʣʴʥʳʝ ʪʨʫʜʳ 

ʬʠʣʦʩʦʬʦʚ ʇʣʘʪʦʥʘ ʠ ɼʝʤʦʩʬʝʥʘ, ʥʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ɻʦʤʝʨʘ, ʉʦʬʦʢʣʘ, ʕʚʨʠʧʠʜʘ ʠ 

ʜʨʫʛʠʭ ʛʨʝʯʝʩʢʠʭ ʜʨʘʤʘʪʫʨʛʦʚ. ɼʨʫʛʦʡ ʚʝʣʠʢʠʡ ʨʠʤʣʷʥʠʥ ï ɻʦʨʘʮʠʡ ï ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʣ 

ʪʝʨʤʠʥ çʧʝʨʝʚʦʜʯʠʢè. 

ʇʨʠʤʝʨʥʦ ʚ ʍIIIïʍIV ʚʝʢʘʭ ʚʦ ʌʨʘʥʮʠʠ ʧʦʷʚʣʷʶʪʩʷ ʩʣʦʚʘ, ʠʤʝʶʱʠʝ ʣʘʪʠʥʩʢʠʝ ʢʦʨʥʠ 

ʠ ʧʝʨʝʜʘʶʱʠʝ ʟʥʘʯʝʥʠʝ çʧʝʨʝʚʦʜè. ʃʘʪʠʥʩʢʦʝ ʩʣʦʚʦ translatio ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʘ translation (ʧʝʨʝʚʦʜ). ʕʪʠ ʩʣʦʚʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʣʘʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʠ 

ʚ ʜʨʫʛʠʝ ʨʦʤʘʥʩʢʠʝ ʷʟʳʢʠ. ʅʦʚʳʡ ʚʩʧʣʝʩʢ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʰʸʣ ʩ 

ʠʟʦʙʨʝʪʝʥʠʝʤ ʢʥʠʛʦʧʝʯʘʪʘʥʠʷ, ʩ ʥʘʯʘʣʦʤ ʵʧʦʭʠ ʈʝʬʦʨʤʘʮʠʠ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʩʚʷʱʝʥʥʳʝ ʜʣʷ 

ʭʨʠʩʪʠʘʥ ʪʝʢʩʪʳ ʥʘʯʠʥʘʶʪ ʧʝʨʝʚʦʜʠʪʴ ʩ ʣʘʪʳʥʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʝ ʷʟʳʢʠ. 

ɼʘʚʥʳʤ-ʜʘʚʥʦ, ʢʦʛʜʘ ʧʨʦʬʝʩʩʠʷ ʧʝʨʝʚʦʜʯʠʢʘ ʙʳʣʘ ʚʩʝʤʠ ʫʚʘʞʘʝʤʦʡ ʠ ʧʦʯʝʪʥʦʡ, ʚ 

ʜʨʝʚʥʝʤ ʂʘʨʬʘʛʝʥʝ, ʛʜʝ ʞʠʣʠ ʣʶʜʠ ʤʥʦʛʠʭ ʜʝʩʷʪʢʦʚ ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ, ʛʦʚʦʨʠʚʰʠʝ ʥʘ 

ʨʘʟʥʳʭ ʷʟʳʢʘʭ, ʩʫʱʝʩʪʚʦʚʘʣʘ ʦʩʦʙʘʷ ʢʘʩʪʘ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʝʨʝʚʦʜʯʠʢʦʚè. ʂʘʢ 

ʫʪʚʝʨʞʜʘʝʪ ʩʣʦʚʘʨʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʵʪʦ ʙʳʣʘ çʟʘʤʢʥʫʪʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ, ʩʚʷʟʘʥʥʘʷ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ, ʝʜʠʥʩʪʚʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʦʬʝʩʩʠʠ ʠ ʧʨʘʚʦʚʳʤ ʧʦʣʦʞʝʥʠʝʤ ʩʚʦʠʭ 

ʯʣʝʥʦʚè. ʇʝʨʝʚʦʜʯʠʢʠ ʂʘʨʬʘʛʝʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʣʠ ʦʩʦʙʳʡ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʠ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ: ʦʥʠ ʙʳʣʠ ʦʩʚʦʙʦʞʜʝʥʳ ʦʪ ʚʳʧʦʣʥʝʥʠʷ 

ʚʩʷʢʠʭ ʧʦʚʠʥʥʦʩʪʝʡ, ʨʘʟʫʤʝʝʪʩʷ, ʢʨʦʤʝ ʧʝʨʝʚʦʜʘ. ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʜʘʞʝ ʚʥʝʰʥʝ ʯʣʝʥʳ ʢʘʩʪʳ ʧʝʨʝʚʦʜʯʠʢʦʚ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʜʨʫʛʠʭ: ʦʥʠ ʭʦʜʠʣʠ ʩ 

ʙʨʠʪʳʤʠ ʛʦʣʦʚʘʤʠ ʠ ʥʦʩʠʣʠ ʪʘʪʫʠʨʦʚʢʫ. ʋ ʪʝʭ, ʯʪʦ ʧʝʨʝʚʦʜʠʣʠ ʩ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʦʚ, ʙʳʣ 

ʚʳʪʘʪʫʠʨʦʚʘʥ ʧʦʧʫʛʘʡ ʩ ʨʘʩʧʨʦʩʪʝʨʪʳʤʠ ʢʨʳʣʴʷʤʠ. ʊʝ ʞʝ, ʢʪʦ ʙʳʣ ʩʧʦʩʦʙʝʥ ʨʘʙʦʪʘʪʴ ʣʠʰʴ 

ʩ ʦʜʥʠʤ ʷʟʳʢʦʤ, ʜʦʚʦʣʴʩʪʚʦʚʘʣʠʩʴ ʧʦʧʫʛʘʝʤ ʩʦ ʩʣʦʞʝʥʥʳʤʠ ʢʨʳʣʴʷʤʠ. ʇʦʧʫʛʘʡ ï 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʪʠʮʘ, ʩʧʦʩʦʙʥʘʷ ʢʦʧʠʨʦʚʘʪʴ ʨʝʯʴ ʯʝʣʦʚʝʢʘ, ʨʝʯʴ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʤʳʩʣʠ. 

ɼʨʝʚʥʠʝ ʧʝʨʝʚʦʜʯʠʢʠ ʂʘʨʬʘʛʝʥʘ ʛʦʨʜʦ ʥʦʩʠʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʧʫʛʘʷ ʥʘ ʩʚʦʝʤ ʪʝʣʝ, ʪʘʢ ʢʘʢ 

ʢʘʩʪʘ ʧʝʨʝʚʦʜʯʠʢʦʚ ʙʳʣʘ ʫʚʘʞʘʝʤʦʡ ʠ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʡ. ɺʦʟʤʦʞʥʦ, ʢʘʨʬʘʛʝʥʩʢʘʷ ʢʘʩʪʘ 

ʙʳʣʘ ʧʝʨʚʳʤ ʚ ʠʩʪʦʨʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʦʙʲʝʜʠʥʝʥʠʝʤ ʧʝʨʝʚʦʜʯʠʢʦʚ.  

ʇʨʘʚʜʘ, ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʩʠʪʫʘʮʠʷ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʘʩʴ. ʀ ʫʞʝ ʚ ɼʨʝʚʥʝʤ 

ʈʠʤʝ ʩʣʦʚʦ interpres (ʧʝʨʝʚʦʜʯʠʢ), ʢʘʢ ʦʪʤʝʯʘʶʪ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʥʦʩʠʣʦ ʥʝʩʢʦʣʴʢʦ 

ʫʥʠʯʠʞʠʪʝʣʴʥʳʡ ʦʪʪʝʥʦʢ; interpres ï ʵʪʦ ʥʝʫʤʝʣʳʡ ʧʝʨʝʚʦʜʯʠʢ-ʙʫʢʚʘʣʠʩʪ. ʊʘʢʠʝ 

ʧʝʨʝʚʦʜʯʠʢʠ (ʚ ɼʨʝʚʥʝʡ ʈʫʩʠ ʠʭ ʥʘʟʳʚʘʣʠ ʪʦʣʤʘʯʘʤʠ) ʧʝʨʝʚʦʜʠʣʠ ʥʘ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ 

ʧʝʨʝʛʦʚʦʨʘʭ ʠ ʩʦʧʨʦʚʦʞʜʘʣʠ ʚʦʡʩʢʘ ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʧʦʭʦʜʘʭ. 




