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ʄʓ ɹʓʃʀ ʉɺʀɼɽʊɽʃʗʄʀ ʀ ʋʏɸʉʊʅʀʂɸʄʀ 

 ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ ʕʇʆʍʀ çɹʋʈʀ ʀ ʅɸʊʀʉʂɸè ʍʍ ɺɽʂɸ 

 

 

ɺʦʩʧʦʤʠʥʘʥʠʷ ʠ ʨʘʟʤʳʰʣʝʥʠʷ ʢ 50-ʣʝʪʠʶ ʃʇɼʀ ï  

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʃʘʙʦʨʘʪʦʨʠʠ ʇʝʨʝʜʘʯʠ ɼʠʩʢʨʝʪʥʦʡ ʀʥʬʦʨʤʘʮʠʠ  

C.-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʧʨʦʬ. ʄ.ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘ 

 

 

ʄʥʝ ʧʠʩʘʪʴ ʚʦʩʧʦʤʠʥʘʥʠʷ ʦʙ ʃʇɼʀ ʩʦʚʩʝʤ ʥʝ 

ʣʝʛʢʦ, ʠʙʦ ʩ ʵʪʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʩʚʷʟʘʥʘ ʚʩʷ ʤʦʷ 

ʞʠʟʥʴ. ɺ ʧʘʤʷʪʠ ʪʘʢ ʤʥʦʛʦ ʩʦʙʳʪʠʡ ʠ ʣʶʜʝʡ, 

ʪʨʠʫʤʬʦʚ ʠ ʧʨʦʚʘʣʦʚ, ʢʦʤʝʜʠʡ, ʜʨʘʤ ʠ ʪʨʘʛʝʜʠʡ 

ï ʛʜʝ ʚʟʷʪʴ ʚʨʝʤʝʥʠ ʠ ʪʘʣʘʥʪʘ, ʯʪʦʙʳ ʦʧʠʩʘʪʴ ʚʩʝ 

ʵʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʣʫʚʝʢʘ. ʄʥʦʛʦ ʦ ʯʝʤ 

ʭʦʯʝʪʩʷ ʨʘʩʩʢʘʟʘʪʴ, ʠ ʤʥʦʛʦ ʦ ʢʦʤ... ʆ ʙʣʝʩʪʷʱʠʭ 

ʤʫʞʯʠʥʘʭ ʠ ʧʨʝʣʝʩʪʥʳʭ ʞʝʥʱʠʥʘʭ, ʦ ʥʘʫʯʥʳʭ 

ʦʟʘʨʝʥʠʷʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʭʦʜʢʘʭ, ʦ ʙʝʩʩʦʥʥʳʭ 

ʥʦʯʘʭ ʥʘ ʪʨʘʩʩʦʚʳʭ ʠʩʧʳʪʘʥʠʷʭ ʠ ʥʝʣʝʛʢʦʡ 

ʙʦʨʴʙʝ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ, ʦ ʪʨʠʫʤʬʘʭ ʥʘ ʥʘʫʯʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʧʦʨʘʞʝʥʠʷʭ ʚ ʯʠʥʦʚʥʠʯʴʠʭ 

ʢʘʙʠʥʝʪʘʭ... ʍʦʯʝʪʩʷ ʦʧʠʩʘʪʴ ʪʚʦʨʯʝʩʢʠʡ ʚʫʣʢʘʥ 

ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʃʇɼʀ 1960-ʭ ʠ 70-ʭ ʛʦʜʦʚ, 

ʭʦʯʝʪʩʷ ʦʮʝʥʠʪʴ ʧʦ ʜʦʩʪʦʠʥʩʪʚʫ ʪʨʝʚʦʞʥʳʝ 80-ʝ 

ʠ ʥʝʣʝʛʢʠʝ 90-ʝ...  

ʆʜʥʘʢʦ ʩʪʦʧ! ʇʨʝʞʜʝ ʯʝʤ ʧʦʛʨʫʟʠʪɹ ʩʷ ʚ ʩʫʛʫʙʦ 

ʣʠʯʥʳʝ ʶʙʠʣʝʡʥʳʝ ʟʘʨʠʩʦʚʢʠ ʙʝʟ ʚʩʷʢʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʧʦʧʨʦʙʫʝʤ ʚʩʝ ʞʝ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʪʴ ʜʦʩʪʠʞʝʥʠʷ ʠ ʨʦʣʴ ʃʇɼʀ ʚ ʪʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʢʦʪʦʨʳʡ 

ʥʘʟʳʚʘʶʪ ʵʧʦʭʦʡ çʙʫʨʠ ʠ ʥʘʪʠʩʢʘè ʍʍ ʚʝʢʘ... 

 

ɼʦʩʪʠʞʝʥʠʷ ʃʇɼʀ ï ʚʟʛʣʷʜ ʠʟʜʘʣʝʢʘ 

 
 ɺʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʃʇɼʀ ʢʘʢ ʚʝʜʫʱʝʡ ʦʪʨʘʩʣʝʚʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʉʉʉʈ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ 

ʣʦʤʢʦʡ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʘʧʧʘʨʘʪʫʨʳ ʠ ʩʠcʪʝʤ 

ʩʚʷʟʠ ï ʥʘ ʩʤʝʥʫ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʫʩʪʦʷʚʰʠʤʩʷ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʤ ʩʭʝʤʘʤ ʠ ʤʝʪʦʜʘʤ ʠʭ 

ʨʘʩʯʝʪʘ ʧʨʠʭʦʜʠʣʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʚʯrʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ. ʃʦʛʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʨʤʠʥ çʘʣʛʦʨʠʪʤè ʙʳʣ ʩʤʝʣʦ ʚʚʝʜʝʥ ʚ 
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ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʡ ʦʙʠʭʦʜ ï ʧʨʝʞʜʝ ʨʘʜʠʦʠʥʞʝʥʝʨʳ, ʜʘ ʠ ʫʯʝʥʳʝ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦ ʠ ʩʚʷʟʠ, 

ʥʠʢʦʛʜʘ ʥʝ ʫʧʦʪʨʝʙʣʷʣʠ ʵʪʦʛʦ ʩʣʦʚʘ, ʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʘʜʠʦʧʨʠʝʤʥʠʢ ʤʦʞʝʪ 

ʯʪʦ-ʪʦ «ʚʳʯʠʩʣʷʪʴè ʢʘʟʘʣʦʩʴ ʪʝʭʥʠʯʝʩʢʦʡ ʝʨʝʩʴʶ. ʀʤʝʥʥʦ ʚ ʃʇɼʀ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʘ ʚ ʘʧʧʘʨʘʪʫʨʝ ʧʦʷʚʠʣʠʩʴ ʫʩʪʨʦʡʪʚʘ, 

ʥʘʧʦʤʠʥʘʶʱʠʝ ʙʣʦʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʥʘʧʨʠʤʝʨ, çʙʣʦʢ ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʥʦʩʪʠ 

ʬʘʟè ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ çʜʝʪʝʢʪʦʨʘ ʨʘʟʥʦʩʪʠ ʬʘʟè, çʧʝʨʝʤʥʦʞʠʪʝʣʴ ʠ ʠʥʪʝʛʨʘʪʦʨè 

ʚʤʝʩʪʦ çʚʳʩʦʢʦʜʦʙʨʦʪʥʦʛʦ ʬʠʣʴʪʨʘè ʠ ʪ.ʜ. ʊʝʭʥʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʃʘʙʦʨʘʪʦʨʠʠ 

ʬʦʨʤʫʣʠʨʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ï ʦʧʪʠʤʘʣʴʥʳʡ ʧʨʠʝʤʥʠʢ ʝʩʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʤʘʰʠʥʘ, ʚʳʧʦʣʥʷʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘʜ ʩʠʛʥʘʣʦʤ. ɺ 

ʥʘʰʠ ʜʥʠ ʵʪʦ ʟʚʫʯʠʪ ʙʘʥʘʣʴʥʦ, ʘ ʚ ʪʝ ʛʦʜʳ ʵʪʦ ʙʳʣʘ ʧʦʯʪʠ ʢʨʘʤʦʣʘ. ʊʨʝʥʜ ʃʘʙʦʨʘʪʦʨʠʠ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʳʣ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥ ʩ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʝʝ 

ʢʦʣʣʝʢʪʠʚ ʚʳʰʝʣ ʠʟ ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ʊʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʨʘʜʠʦʪʝʭʥʠʢʠ 

(ʊʆʈ) ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʚʷʟʠ ʠʤʝʥʠ ʧʨʦʬ. ʄ.ɸ. ɹʦʥʯ-

ɹʨʫʝʚʠʯʘ (ʃʕʀʉ), ʨʘʟʨʘʙʦʪʘʚʰʝʡ ʧʝʨʚʳʝ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʮʠʬʨʦʚʳʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ çʉʠʥʪʝʟè, çʀʥʪʝʛʨʘʣè ʠ çʇʦʣʠʥʦʤè 

[1,2,3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʃʇɼʀ ʩʳʛʨʘʣʘ ʦʧʨʝʜʝʣʝʥʥʫʶ, ʜʦʩʪʘʪʦʯʥʦ ʚʝʩʦʤʫʶ ʨʦʣʴ ʚ 

ʧʨʠʜʘʥʠʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʘʜʠʦʪʝʭʥʠʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʭ ʯʝʨʪ, ʚ 

ʧʝʨʝʭʦʜʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʭʝʤ ʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʠ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ï ʢ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ
1
. 

ʂʣʶʯʝʚʳʤʠ, ʩʣʦʚʘʤʠ, ʘ ʧʦʜʯʘʩ ʠ ʥʦʚʳʤʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤʠ, ʧʨʠ ʵʪʦʤ ʷʚʣʷʣʠʩʴ: ʮʠʬʨʦʚʘʷ 

ʨʘʜʠʦʩʚʷʟʴ, ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ 

ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʦʙʨʘʙʦʪʢʘ ʩʦʩʪʘʚʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʮʝʣʦʤ, cʠʛʥʘʣʴʥʦ-ʢʦʜʦʚʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ, ʤʦʜʝʤ, ʢʦʜʝʢ, ʬʘʟʦ-

ʨʘʟʥʦʩʪʥʘʷ ʤʦʜʫʣʷʮʠʷ ʠ ʜʨ. 

ɽʩʣʠ ʧʝʨʝʯʠʩʣʷʪʴ ʜʦʩʪʠʞʝʥʠʷ ʠ ʬʘʢʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʃʇɼʀ ʚ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʩʚʷʟʠ, ʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʷ ʙʳ ʫʧʦʤʷʥʫʣ 

ʥʘʫʯʥʫʶ ʰʢʦʣʫ ʃʘʙʦʨʘʪʦʨʠʠ. ɽʝ ʩʦʟʜʘʪʝʣʝʤ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʙʳʣ ʚʳʜʘʶʱʠʡʩʷ ʫʯʝʥʳʡ 

ʠ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʯʝʣʦʚʝʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʊʆʈ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. ɸʣʝʢʩʘʥʜʨ 

ʄʠʭʘʡʣʦʚʠʯ ɿʘʝʟʜʥʳʡ
2
. ɹʦʣʝʝ 70-ʪʠ ʘʩʧʠʨʘʥʪʦʚ ʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʟʘʱʠʪʠʣʠ 

ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʚ ʃʇɼʀ ʠʣʠ ʧʦ ʪʝʤʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʙʦʪʘʤʠ ʃʇɼʀ (ʩʧʠʩʦʢ 

ʜʦ ʢʦʥʮʘ 1980-ʭ ʛʦʜʦʚ ʧʨʠʚʝʜʝʥ ʥʠʞʝ). ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʟʘʥʷʣʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʝʜʫʱʠʝ 

ʧʦʟʠʮʠʠ ʚ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʠʤʝʶʪ ʫʯʝʥʳʝ 

ʩʪʝʧʝʥʠ ʠ ʟʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ɸʣʴʛʠʩ ʂʘʷʮʢʘʩ, ʃʝʚ ʗʢʦʚʣʝʚ, ʆʣʝʛ ʂʫʩʪʦʚ, ɺʣʘʜʠʤʠʨ 

ʃʫʥʜʠʥ, ɺʘʣʝʥʪʠʥ ɻʠʨʰʦʚ, ʈʦʤʘʥ ɻʫʪ, ɻʝʦʨʛʠʡ ʉʤʠʨʥʦʚ, ʖʨʠʡ ɸʨʟʫʤʘʥʷʥ, ʃʘʨʠʩʘ 

ʂʫʟʠʥʘ, ɺʣʘʜʠʤʠʨ ʃʷʥʜʨʝʩ, ʉʝʨʛʝʡ ʃʫʪʦʚʠʥʦʚ, ʉʝʤʝʥ ʌʣʝʡʰʝʨ, ʆʣʝʛ ʈʘʙʦʪʢʠʥ, ɸʨʠʘʥ 

ɿʘʭʘʨʦʚ ʠ ʜʨ. ʩʪʘʣʠ ʜʦʮʝʥʪʘʤʠ, ʧʨʦʬʝʩʩʦʨʘʤʠ, ʜʝʢʘʥʘʤʠ ʠ ʧʨʦʨʝʢʪʦʨʘʤʠ ʚ ʃʕʀʉ ʠ ʚ 

ʜʨʫʛʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ; ɺʠʢʪʦʨ ɻʠʥʟʙʫʨʛ, ʀʦʩʠʬ ɻʫʨʝʚʠʯ, ɹʦʨʠʩ ʂʘʛʘʥ, 

ʖʨʠʡ ʏʝʨʢʘʩʩʢʠʡ, ʍʨʠʩʪʦ ɼʝʯʝʚ, ɺʠʢʪʦʨ ʇʣʦʪʥʠʢʦʚ, ɸʥʘʪʦʣʠʡ ʅʘʫʤʦʚ, ɹʦʨʠʩ ʉʦʢʦʣʦʚ, 

ɻʝʥʥʘʜʠʡ ɸʥʪʦʥʦʚ, ʉʝʨʛʝʡ ʂʦʚʨʦʚ, ɸʣʝʢʩʘʥʜʨ ɹʝʨʜʥʠʢʦʚ, ʃʝʚ ɻʦʨ ʠ ʜʨ. ʩʪʘʣʠ 

ʚʳʩʦʢʦʢʣʘʩʩʥʳʤʠ ʥʘʫʯʥʳʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ 

                                                           
1
 ʄʥʝ ʧʦʩʯʘʩʪʣʠʚʠʣʦʩʴ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʠ ʜʘʞʝ ʧʦʜʨʫʞʠʪʴʩʷ ʩ ʜʚʫʤ ̫ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ ʮʠʬʨʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ (ʎʆʉ ʧʦ-ʨʫʩʩʢʠ ʠ DSP ʧʦ-ʘʥʛʣʠʡʩʢʠ): ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ 

ʃʠʥʢʦʣʴʥʦʚʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɹʝʨʥʘʨʜʦʤ ɻʦʣʜʦʤ ʠ 

ʧʨʦʬʝʩʩʦʨʦʤ ʃʕʀʉ ʃʴʚʦʤ ɻʦʣʴʜʝʥʙʝʨʛʦʤ; ʦʥʠ ʥʝ ʙʳʣʠ ʣʠʯʥʦ ʟʥʘʢʦʤʳ, ʠ ʤʥʝ ʜʦʚʝʣʦʩʴ ʙʳʪʴ ʚ 

ʥʝʢʦʪʦʨʦʤ ʨʦʜʝ  ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤé 
2
 ɹʦʣʴʰʦʡ ʦʯʝʨʢ ʦʙ ɸ.ʄ. ɿʘʝʟʜʥʦʤ ï çʉʦʣʥʝʯʥʳʡ ʯʝʣʦʚʝʢè ï ʤʦʞʥʦ ʥʘʡʪʠ ʚ www.yuriokunev.com  

http://www.yuriokunev.com/


3 

 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ; ʙʳʚʰʠʝ ʘʩʧʠʨʘʥʪʳ ʃʇɼʀ ɺʘʯʝʩʣʘʚ 

ʇʠʩʘʨʝʚ, ʅʠʢʦʣʘʡ ʉʠʜʦʨʦʚ ʠ ɺʣʘʜʠʤʠʨ ʈʝʰʝʤʢʠʥ ʤʥʦʛʠʝ ʛʦʜʳ ʚʦʟʛʣʘʚʣʷʣʠ ʨʘʙʦʪʳ 

ʚʝʜʫʱʝʛʦ ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʚʠʘʮʠʦʥʥʦʡ ʨʘʜʠʦʩʚʷʟʠ 

ʚ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ; ʃʶʙʦʚʴ ɹʝʨʢʤʘʥ ʟʘʱʠʪʠʣʘ ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ, ʧʦʣʫʯʠʣʘ 

ʢʘʬʝʜʨʫ ʚ ʂʠʝʚʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʳʣʘ ʜʠʨʝʢʪʦʨʦʤ 

ʠʥʩʪʠʪʫʪʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʫʯʝʙʥʫʶ ʠ ʥʘʫʯʥʫʶ ʨʘʙʦʪʫ ʥʝʩʢʦʣʴʢʠʭ ʢʘʬʝʜʨ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 

ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʠ ʩʚʷʟʠ, ʘ ʥʳʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʨʝʢʪʦʨʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

 

 

ʅɸʋʏʅɸʗ ʐʂʆʃɸ ʃʇɼʀ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

 

ʅʦ ʜʝʣʦ ʟʜʝʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʣʠʯʝʩʪʚʝ ʟʘʱʠʪʠʚʰʠʭ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦ ʪʝʤʘʪʠʢʝ ʃʇɼʀ, 

ʥʦ ʝʱʝ ʙʦʣʴʰʝ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ  ʨʘʟʥʝʩʣʠ ʥʘʫʯʥʳʝ ʠʜʝʠ ʃʘʙʦʨʘʪʦʨʠʠ ʠ, ʝʩʣʠ ʭʦʪʠʪʝ, ʝʝ ʜʫʭ 

ʩʥʘʯʘʣʘ ʧʦ ʤʥʦʛʠʤ ʫʛʦʣʢʘʤ ʙʳʚʰʝʛʦ ʉʉʉʈ, ʘ ʟʘʪʝʤ ʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʪʘʢ ʯʪʦ ʥʘʫʯʥʘʷ 

ʰʢʦʣʘ ʃʇɼʀ ʧʨʦʜʦʣʞʘʝʪ ʧʣʦʜʦʥʦʩʠʪʴ ʜʘʞʝ ʚ ʜʘʣʝʢʦʤ ʦʪʨʳʚʝ ʦʪ ʩʚʦʝʡ Alma Materé  

ʍʦʪʝʣ ʙʳ ʦʪʤʝʪʠʪʴ ʟʜʝʩʴ, ʯʪʦ ʥʘʫʯʥʘʷ ʰʢʦʣʘ ʃʇɼʀ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʨʠ ʫʯʘʩʪʠʠ 

ʚʳʜʘʶʱʠʭʩʷ ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ, ʤʥʦʛʠʝ ʛʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʙʦʪʘʚʰʠʭ ʚ ʥʝʡ ï ʵʪʦ  

ʜʦʢʪʦʨʘ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ ɿʘʝʟʜʥʳʡ, ʃʝʚ ʄʦʠʩʝʝʚʠʯ ɻʦʣʴʜʝʥʙʝʨʛ, 

ʀʩʘʡ ɻʝʨʮʝʚʠʯ ʂʣʷʮʢʠʥ, ʀʟʨʘʠʣʴ ɻʨʠʛʦʨʴʝʚʠʯ ʍʘʥʦʚʠʯ, ʃʝʚ ʄʘʪʚʝʝʚʠʯ ʌʠʥʢ ʠ ɺʘʣʝʨʠʡ 

ʀʚʘʥʦʚʠʯ ʂʦʨʞʠʢ ï ʠʤʝʥʘ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʢʦʤʤʝʥʪʘʨʠʝʚ.  

ɺ ʥʘʰʠ ʜʥʠ ʧʨʠʥʷʪʦ ʦʧʨʝʜʝʣʷʪʴ ʨʝʡʪʠʥʛ ʥʘʫʯʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʫʙʣʠʢʘʮʠʡ ʠ ʩʩʳʣʦʢ ʥʘ ʥʠʭ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʃʇɼʀ ʚʩʝʛʜʘ ʙʳʣʘ ʥʘʚʝʨʭʫ ʩʧʠʩʢʘ, ʘ ʧʦ 

ʩʫʤʤʘʨʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʠʟʦʙʨʝʪʝʥʠʡ, ʩʪʘʪʝʡ, ʥʘʫʯʥʳʭ ʜʦʢʣʘʜʦʚ, ʤʦʥʦʛʨʘʬʠʡ ʠ 

ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʃʘʙʦʨʘʪʦʨʠʷ ʥʝ ʟʥʘʝʪ ʩʝʙʝ 

ʨʘʚʥʳʭ. ʅʝʚʦʟʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʯʠʩʣʠʪʴ, ʥʦ ʜʘʞʝ ʥʘʟʘʪʴ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʪʦʯʥʫʶ 

ʮʠʬʨʫ ʧʫʙʣʠʢʘʮʠʡ ï ʠʭ ʤʥʦʛʦ ʪʳʩʷʯ. ɺ ʛʦʜʳ ʨʘʩʮʚʝʪʘ ʃʘʙʦʨʘʪʦʨʠʠ ʤʳ ʥʝ ʩʝʢʨʝʪʠʣʠ ʥʘʰʠ 

ʨʝʟʫʣʴʪʘʪʳ, ʘ, ʥʘʧʨʦʪʠʚ, ʥʝʤʝʜʣʝʥʥʦ ʧʫʙʣʠʢʦʚʘʣʠ ʠʭ ʩʦ ʚʩʝʤʠ ʧʦʜʨʦʙʥʦʩʪʷʤʠ. ʅʝʢʦʪʦʨʳʝ 

ʜʦʙʨʦʞʝʣʘʪʝʣʠ ʫʜʠʚʣʷʣʠʩʴ: çɿʘʯʝʤ ʚʳ ʧʫʙʣʠʢʫʝʪʝ ʚʩʝ ʜʝʪʘʣʠ ʩʚʦʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʚʝʜʴ ʵʪʦ 

ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʚʘʰʠʤ ʢʦʥʢʫʨʝʥʪʘʤ ï ʧʦ ʧʨʦʣʦʞʝʥʥʦʡ ʣʳʞʥʝ ʣʝʛʯʝ ʜʚʠʛʘʪʴʩʷ 

ʚʧʝʨʝʜ!è ɸ.ʄ. ɿʘʝʟʜʥʳʡ ʫʯʠʣ ʥʘʩ ʜʫʤʘʪʴ ʠʥʘʯʝ: çɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʜʫʱʝʤʫ ʚʪʦʨʳʤ ʣʝʛʯʝ, 

ʥʦ ʦʥ ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʧʝʨʚʳʤè. ʂʫʣʴʪʠʚʠʨʫ ̫ʵʪʫ ʬʠʣʦʩʦʬʠʶ ʧʝʨʚʦʧʨʦʭʦʜʮʝʚ ʩʨʝʜʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ, ʦʥ ʤʦʱʥʦ ʧʦʜʜʝʨʞʠʚʘʣ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʠʥʠʮʠʘʪʠʚʫ ʠ 

ʨʠʩʢʦʚʘʥʥʳʝ ʚʳʟʦʚʳ; ʦʥ ʞʝ ʩʚʝʣ ʤʦʣʦʜʳʭ ʘʚʪʦʨʦʚ ʃʘʙʦʨʘʪʦʨʠʠ ʩ ʠʟʜʘʪʝʣʴʩʪʚʦʤ çʉʚʷʟʴè 

ʚ ʄʦʩʢʚʝ, ʛʜʝ ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʥʘʰʠ ʢʥʠʛʠ. ʄʥʦʛʠʝ ʧʫʙʣʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʃʘʙʦʨʘʪʦʨʠʠ 

ʙʳʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʝʨʚʦʧʨʦʭʦʜʯʝʩʢʠʤʠ: ʧʝʨʚʳʝ ʚ ʤʠʨʝ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʦʙʦʙʱʝʥʥʦʡ 

ʪʝʦʨʠʠ ʬʘʟʦ-ʨʘʟʥʦʩʪʥʦʡ ʤʦʜʫʣʷʮʠʠ [4,5], ʩʝʨʠʷ ʢʥʠʛ ʧʦ ʮʠʬʨʦʚʳʤ ʩʠʩʪʝʤʘʤ ʩ 

ʬʘʟʦʤʦʜʫʣʠʨʦʚʘʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ [6,7,8], ʥʦʚʳʡ ʚʟʛʣʷʜ ʥʘ ʩʠʩʪʝʤʳ ʩ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤʠ 

ʩʠʛʥʘʣʘʤʠ [9], ʧʝʨʚʘʷ ʢʥʠʛʘ ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʧʦʜʭʦʜʫ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʪʝʭʥʠʢʠ ʩʚʷʟʠ [10], 

ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʳʪʘʥʠʡ ʧʝʨʚʦʡ ʚ ʤʠʨʝ 

ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʩ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʥʘ ʙʘʟʝ 

ʘʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ [11], ʧʝʨʚʘʷ ʤʦʥʦʛʨʘʬʠʷ ʧʦ ʩʠʥʪʝʟʫ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ [12], ʫʯʝʙʥʠʢʠ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʧʦ ʢʦʜʠʨʦʚʘʥʠʶ ʠ 

ʦʧʪʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ ʠ ʧʦ ʨʘʩʯʝʪʫ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʮʝʧʝʡ [13, 14] ʠ ʜʨ. 

ʄʥʦʛʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʥʦʚʘʪʦʨʩʢʠʝ ʩʭʝʤʦ- ʠ 

ʩʠʩʪʝʤʦʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʃʘʙʦʨʘʪʦʨʠʠ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʚʝʜʫʱʠʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʞʫʨʥʘʣʘʭ ʉʦʚʝʪʩʢʦʛʦ 

ʉʦʶʟʘ ʠ ʟʘ ʨʫʙʝʞʦʤ ï ʥʝʪ ʥʠʢʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʯʠʩʣʠʪʴ ʜʘʞʝ ʚʘʞʥʝʡʰʠʝ ʠʟ ʵʪʠʭ 

ʧʫʙʣʠʢʘʮʠʡ. ʆʧʨʝʜʝʣʝʥʥʦ ʟʥʘʶ, ʯʪʦ ʤʥʦʛʠʝ ʧʫʙʣʠʢʘʮʠʠ ʃʇɼʀ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʠʥʞʝʥʝʨʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ...  
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ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʦʜʥʘ ʠʟ ʩʘʤrʭ ʢʨʘʪʢʠʭ ʬʦʨʤʫʣ ʠʟʦʙʨʝʪʝʥʠʷ 

ï 8 ʧʦʣʫʩʪʨʦʯʝʢ. 
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ʊʨʫʜʥʦ ʧʝʨʝʯʠʩʣʠʪʴ, ʥʠʯʝʛʦ ʥʝ ʫʧʫʩʪʠʚ, ʥʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ 

ʃʇɼʀ, ʩʳʛʨʘʚʰʠʝ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ 

ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʨʘʟʨʘʙʦʪʢʠ ʃʘʙʦʨʘʪʦʨʠʠ ʙʳʣʠ ʪʝʤʠ ʪʦʣʯʢʘʤʠ, ʢʦʪʦʨʳʝ ʜʚʠʛʘʣʠ 

ʪʝʭʥʦʣʦʛʠʶ ʥʘʰʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʝʢʘ. ɽʩʣʠ, ʦʜʥʘʢʦ, ʦʛʨʘʥʠʯʠʪʴʩʷ ʪʦʣʴʢʦ  

ʢʦʥʢʨʝʪʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʝʩʣʠ ʃʇɼʀ ʤʠʨʦʚʦʝ ʧʨʠʟʥʘʥʠʝ, ʪʦ, ʚʝʨʦʷʪʥʦ, 

ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ 

 

¶ ʠʟʦʙʨʝʪʝʥʠʝ ʬʘʟʦʨʘʟʥʦʩʪʥʦʡ ʤʦʜʫʣʷʮʠʠ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ (ʌʈʄ-2) ʠ ʨʘʟʨʘʙʦʪʢʫ 

ʝʝ ʪʝʦʨʠʠ
3
; 

¶ ʠʟʦʙʨʝʪʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʥʝʢʦʛʝʨʝʥʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʌʈʄ ʩʠʛʥʘʣʦʚ ʩ ʧʦʤʦʱʴʶ 
ʘʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʫ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʚ ʤʠʨʝ ʩʠʩʪʝʤ 

ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʩ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ï ʩʠʩʪʝʤʳ ʄʉ; 

¶ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʮʠʬʨʦʚʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ. 

 

ʌʈʄ-2 ʙʳʣʘ ʟʘʧʘʪʝʥʪʦʚʘʥʘ ʚ ʉʉʉʈ ʚ 1964 ʛʦʜʫ, ʝʱʝ 

ʜʦ ʬʦʨʤʘʣʴʥʦʛʦ ʦʪʢʨʳʪʠʷ ʃʇɼʀ [15], ʤʘʪʝʨʠʘʣ ʙʳʣ 

ʚʧʝʨʚʳʝ ʦʧʫʙʣʠʢʦʚʘʥ ʚ 1966-ʤ ʚ ʩʪʘʪʴʝ [16], ʘ ʪʝʦʨʠʷ 

ʌʈʄ-2 ʙʳʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʚʠʪʘ ʚ ʤʦʥʦʛʨʘʬʠʷʭ [5-

8] ʠ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʩʪʘʪʝʡ ʩʦʚʝʪʩʢʠʭ ʘʚʪʦʨʦʚ. ɺ ʥʘʯʘʣʝ 

1970-ʭ ʌʈʄ-2 ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʝʥʥʦʡ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʜʣʷ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ ʩʦ ʩʚʝʨʭʟʚʫʢʦʚʳʤʠ 

ʩʘʤʦʣʝʪʘʤʠ. ɺ 70-ʝ ʠ 80-ʝ ʛʦʜʳ ʠʥʞʝʥʝʨʳ ʠ ʫʯʝʥʳʝ ʠʟ 

ʈʦʩʩʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʉʐɸ, ʀʪʘʣʠʠ, ʂʘʥʘʜʳ, 

ʀʟʨʘʠʣʷ ʠ ʜʘʞʝ ʠʟ ʂʦʨʦʣʝʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 

ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ ʦʧʫʙʣʠʢʦʚʘʣʠ ʜʝʩʷʪʢʠ ʨʘʙʦʪ ʧʦ 

ʪʝʦʨʠʠ ʌʈʄ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʠ ʧʦʣʫʯʠʣʠ ʤʥʦʞʝʩʪʚʦ 

ʧʘʪʝʥʪʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ. ʇʝʨʚʘʷ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʌʈʄ-2 ʟʘ ʨʫʙʝʞʘʤʠ ʉʉʉʈ 

ʧʦʷʚʠʣʘʩʴ ʚ 1978 ʛʦʜʫ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʞʫʨʥʘʣʝ ʧʦ 

ʘʚʠʘʮʠʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ, ʘ ʥʝʩʢʦʣʴʢʦ ʨʘʥʴʰʝ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʙʳʣ ʚʳʜʘʥ ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ 

ʌʈʄ-2 ï ʫʜʠʚʠʪʝʣʴʥʦ ʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʤʳ ʦʧʝʨʝʜʠʣʠ ʚʩʝʭ ʙʦʣʝʝ ʯʝʤ ʥʘ 10 ʣʝʪ! ʊʦʣʴʢʦ 

ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1990-ʭ ʷ ʫʟʥʘʣ ʦ ʩʝʨʴʝʟʥʦʤ ʠʥʪʝʨʝʩʝ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʝʥʳʭ ʢ ʪʝʦʨʠʠ 

ʌʈʄ-2 ʠʟ ʬʫʜʘʤʝʥʪʘʣʴʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ʧʦ ʪʝʭʥʠʢʝ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ çDigital 

Communication Techniquesè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 1995 ʛʦʜʫ ʪʨʝʤʷ ʫʯʝʥʳʤʠ ʠʟ ʟʥʘʤʝʥʠʪʦʡ 

ʃʘʙʦʨʘʪʦʨʠʠ ʨʝʘʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ (JPL
4
) ʚ ʇʘʩʩʘʜʝʥʝ, ʂʘʣʠʬʦʨʥʠʷ [17]. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʩ 

ʢʦʥʮʘ 80-ʭ ʛʦʜʦʚ JPL ʧʨʦʚʦʜʠʣʘ, ʥʝ ʟʥʘʷ ʥʘʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʝʟʘʚʠʩʠʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʌʈʄ-2, ʠ ʚʳʜʘʶʱʠʡʩʷ ʘʤʝʨʠʢʘʥʩʢʠʡ ʫʯʝʥʳʡ ʜʦʢʪʦʨ ʄʘʨʚʠʥ ʉʘʡʤʦʥ ʛʦʪʦʚʠʣ 

ʧʫʙʣʠʢʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʥʦʚʦʡ ʤʦʥʦʛʨʘʬʠʠ. ʅʘ ʢʘʢʦʡ-ʪʦ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʰʠʡ 

ʩʦʪʨʫʜʥʠʢ ʃʇɼʀ ʧʨʦʬʝʩʩʦʨ ʉʝʤʝʥ ʌʣʝʡʰʝʨ ʨʘʩʩʢʘʟʘʣ ʦ ʥʘʰʠʭ ʨʘʙʦʪʘʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, 

ʧʦʩʣʝ ʯʝʛʦ ʄʘʨʚʠʥ ʉʘʡʤʦʥ ʚʳʥʫʞʜʝʥ ʙʳʣ ʧʝʨʝʚʝʩʪʠ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʥʘʰʠ ʨʘʙʦʪʳ 60-

80-ʭ ʛʦʜʦʚ ʠ ʧʝʨʝʧʠʩʘʪʴ ʟʘʥʦʚʦ ʦʜʥʫ ʠʟ ʛʣʘʚ ʩʚʦʝʡ ʢʥʠʛʠ. ʉ ʚʦʣʥʝʥʠʝʤ ʦʪʢʨʳʚʘʣ ʷ ɻʣʘʚʫ 8 

                                                           
3
  ʇʦ-ʘʥʛʣʠʡʩʢʠ: high order Phase-Difference Modulation (PDM) or high order Phase Shift Keying 

(PSK). 
4
 Jet Propulsion Laboratory ï ʧʦʜʨʘʟʜʝʣʝʥʠʝ NASA ʠ California Institute of Technology, ʤʠʨʦʚʦʡ 

ʣʠʜʝʨ ʚ ʦʙʣʘʩʪʠ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʦʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. 
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ʢʥʠʛʠ çDigital Communication Techniquesè, ʧʦʣʥʦʩʪʴʶ ʧʦʩʚʷʱʝʥʥʫʶ ʌʈʄ-2. ɺ ʧʨʝʘʤʙʫʣʝ 

ʙʳʣʦ ʥʘʧʠʩʘʥʦ (ʧʝʨʝʚʦʜ ʠ ʚʳʜʝʣʝʥʠʝ ʚ ʪʝʢʩʪʝ ʤʦʠ ï ʖ.ʆ.): «ʉ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʩʪʝʡ ʬʘʟʳ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʠ 

ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ ʙʳʣʘ ʚʧʝʨʚʳʝ ʚʳʩʢʘʟʘʥʘ ʨʫʩʩʢʠʤʠ ʫʯʝʥʳʤʠ ʚ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ... 

ʇʦʩʢʦʣʴʢʫ ʨʘʙʦʪʳ ʨʫʩʩʢʠʭ ʘʚʪʦʨʦʚ ʤʘʣʦʠʟʚʝʩʪʥʳ ʚ ʉʐɸ, ʠ ʬʘʢʪʠʯʝʩʢʠ ʢʥʠʛʘ ʆʢʫʥʝʚʘ 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʫʯʝʙʥʳʤ ʧʦʩʦʙʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʠʟʣʘʛʘʝʪʩʷ ʪʝʦʨʠʷ ʧʨʠʝʤʘ 

ʩʠʛʥʘʣʦʚ ʌʈʄ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʤʳ ʧʨʠʣʦʞʠʤ ʚʩʝ ʫʩʠʣʠʷ, ʯʪʦʙʳ ʧʦʟʥʘʢʦʤʠʪʴ 

ʯʠʪʘʪʝʣʝʡ ʩ ʵʪʠʤʠ ʨʘʙʦʪʘʤʠ...». ɼʘʣʝʝ ʚ ʛʣʘʚʝ ʧʨʠʚʦʜʠʣʠʩʴ ʦʙʰʠʨʥʳʝ ʚʳʜʝʨʞʢʠ, 
ʬʦʨʤʫʣʳ, ʩʭʝʤʳ ʠ ʛʨʘʬʠʢʠ ʠʟ ʥʘʰʠʭ ʧʫʙʣʠʢʘʮʠʡ 70ï80-ʭ ʛʦʜʦʚ. ɺ ʩʚʷʟʠ ʩ ʨʘʙʦʪʘʤʠ ʧʦ 

ʌʈʄ-2 ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ ʫʧʦʤʠʥʘʣʠʩʴ ʩʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ ʖ.ɹ. ʆʢʫʥʝʚ, ʃ.ʄ. ʌʠʥʢ, 

ɽ.ɿ. ʌʠʥʢʝʣʴʰʪʝʡʥ, ɺ.ɸ. ʇʠʩʘʨʝʚ, ɺ.ʂ. ʈʝʰʝʤʢʠʥ, ʅ.ʄ. ʉʠʜʦʨʦʚ, ʈ.ʕ. ɻʫʪ, ɺ.ʀ. ʂʦʨʞʠʢ, 

ʂ.ʅ. ʑʝʣʢʫʥʦʚ, ɽ.ʉ. ɹʘʨʙʘʥʝʣʴ ï ʚʩʝ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʥʳʝ ʩ ʃʇɼʀ. 

 

ɺʪʦʨʦʝ ʜʦʩʪʠʞʝʥʠʝ ʃʇɼʀ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ï ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʩ 

ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʄʉ-5 ï ʥʳʥʝʰʥʠʤ ʠʥʞʝʥʝʨʘʤ ʠ ʫʯʝʥʳʤ ʥʘ ɿʘʧʘʜʝ 

ʤʘʣʦʠʟʚʝʩʪʥʘ, ʭʦʪʷ ʩʚʝʜʝʥʠʷ ʦ ʥʝʡ ʥʝʪʨʫʜʥʦ ʥʘʡʪʠ ʚ 

ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʀʥʪʝʨʥʝʪʘ. ʆʜʥʘʞʜʳ, ʫʞʝ ʨʘʙʦʪʘʷ ʚ 

ɸʤʝʨʠʢʝ, ʧʦʧʘʣ ʷ ʥʘ ʙʦʣʴʰʫʶ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʪʝʦʨʠʠ ʠ ʪʝʭʥʠʢʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʆʜʠʥ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʜʦʢʣʘʜʦʚ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣ 

ʧʦʩʚʷʱʝʥ ʙʫʜʫʱʝʤʫ ʛʣʦʙʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ. 

ɼʦʢʣʘʜʯʠʢ, ʤʦʣʦʜʦʡ ʫʯʝʥʳʡ ʠʟ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʨʤʳ AT&T, ʦʙʲʷʩʥʷʣ, ʯʪʦ ʩʣʝʜʫʶʱʝʝ 

ʧʦʢʦʣʝʥʠʝ ʤʦʙʠʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʙʫʜʝʪ 

ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʯʘʩʪʦʪʥʳʭ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ
5
, ʬʦʨʤʠʨʫʝʤʳʭ ʠ ʨʘʟʜʝʣʷʝʤʳʭ  ʩ 

ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ; ʦʥ ʩ ʛʦʨʜʦʩʪʴʶ 

ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʵʪʠ ʩʠʛʥʘʣʳ ʠ ʩʧʦʩʦʙ ʠʭ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʝʪʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʨʤʳ AT&T ʚ ʥʘʯʘʣʝ 80-ʭ 

ʛʦʜʦʚ. ɺ ʧʝʨʝʨʳʚʝ ʷ ʧʦʜʦʰʝʣ ʢ ʥʝʤʫ ʠ ʨʘʩʩʢʘʟʘʣ, ʯʪʦ ʚ 60-ʭ ʛʦʜʘʭ ʤʳ ʚ ʉʦʚʝʪʩʢʦʤ ʩʦʶʟʝ 

ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʠʩʧʳʪʘʣʠ ʥʘ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʭ ʨʘʜʠʦʢʘʥʘʣʘʭ ʘʥʘʣʦʛʠʯʥʫʶ ʩʠʩʪʝʤʫ ʄʉ-5 ï 

ʜʦʢʣʘʜʯʠʢ ʚʝʞʣʠʚʦ ʧʦʙʣʘʛʦʜʘʨʠʣ ʤʝʥʷ ʟʘ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ, ʚʠʜʥʦ ʙʳʣʦ, ʥʝ ʧʦʚʝʨʠʣ. ʄʥʝ 

ʦʩʪʘʚʘʣʦʩʴ ʣʠʰʴ ʚʩʧʦʤʠʥʘʪʴ ʪʝ ʜʘʣʝʢʠʝ ʛʦʜʳ ʥʘʧʨʷʞʝʥʥʦʛʦ ʪʨʫʜʘ ʠ ʤʦʣʦʜʦʛʦ ʵʥʪʫʟʠʘʟʤʘ, 

ʚʩʧʦʤʠʥʘʪʴ ʦʭʚʘʪʠʚʰʠʡ ʥʘʩ ʚʦʩʪʦʨʛ, ʢʦʛʜʘ ʣʝʪʥʠʤ ʜʥʝʤ 1968 ʛʦʜʘ ʥʘ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ 

ʨʘʜʠʦʪʨʘʩʩʝ ʅʦʚʦʩʠʙʠʨʩʢ-ʂʫʡʙʳʰʝʚ ʄʉ-5 ʧʦʢʘʟʘʣʘ ʨʝʢʦʨʜʥʫʶ ʧʦ ʪʝʤ ʚʨʝʤʝʥʘʤ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ï 4800 ʙʠʪ ʚ ʩʝʢʫʥʜʫ!  

                                                           
5
 ɺ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʥʳʥʝ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʘʙʙʨʝʚʠʘʪʫʨʦʡ OFDM ï Orthogonal Frequency Division Multiplexing, ʯʪʦ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ 

ʧʝʨʝʚʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʪʘʢ ï  ʯʘʩʪʦʪʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ; ʦʙʨʘʙʦʪʢʘ ʪʘʢʠʭ 

ʩʠʛʥʘʣʦʚ ʚ ʧʨʠʝʤʥʠʢʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʙʳʩʪʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ (ʧʦ-

ʘʥʛʣʠʡʩʢʠ FFT ï Fast Fourier Transform); ʪʝʭʥʦʣʦʛʠʷ OFDM ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʡ ʤʦʙʠʣʴʥʦʡ 

ʨʘʜʠʦʩʚʷʟʠ. 
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ʊʦ ʙʳʣʠ ʛʦʜʳ ʫʧʦʨʥʦʡ ʙʦʨʴʙʳ ʟʘ ʪʝʭʥʦʣʦʛʠʶ ʤʥʦʛʦʯʘʩʪʦʪʥʦʡ ʧʝʨʝʜʘʯʠ 

ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ. ʇʦʜʯʘʩ ʟʘʢʨʘʜʳʚʘʣʦʩʴ ʩʦʤʥʝʥʠʝ ï ʤʦʞʝʪ ʙʳʪʴ, ʤʳ ʥʘ 

ʣʦʞʥʦʤ ʧʫʪʠ. ʀʩʪʦʨʠʷ, ʦʜʥʘʢʦ, ʜʦʢʘʟʘʣʘ ʥʘʰʫ ʧʨʘʚʦʪʫ ï ʩʝʡʯʘʩ ʪʦʪ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʤʳ 

ʪʘʢ ʫʧʦʨʥʦ ʦʪʩʪʘʠʚʘʣʠ ʚ 60ï70-ʝ ʛʦʜʳ, ʧʦʣʥʦʩʪʴʶ ʧʦʙʝʜʠʣ ʚ ʪʝʭʥʠʢʝ ʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ 

ʨʘʜʠʦʩʚʷʟʠ. ɺʦʪ ʚʳʜʝʨʞʢʘ ʠʟ ʦʙʟʦʨʘ ʪʝʭʥʦʣʦʛʠʠ 4-ʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ 

(ʥʦʚʝʡʰʠʡ ʩʪʘʥʜʘʨʪ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʝʪ ʘʙʙʨʝʚʠʘʪʫʨʫ LTE), ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʚ 

ʬʝʚʨʘʣʴʩʢʦʤ ʥʦʤʝʨʝ ʞʫʨʥʘʣʘ IEEE Communications ʟʘ 2012 ʛʦʜ (ʧʝʨʝʚʦʜ ʤʦʡ ï ʖ.ʆ.): 

«LTE ï ʩʪʘʥʜʘʨʪ ʩʦʪʦʚʦʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʯʘʩʪʦʪʥʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ (OFDM), ʥʘʭʦʜʠʪʩʷ ʩʝʡʯʘʩ ʥʘ ʩʪʘʜʠʠ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ.è ʉʠʤʚʦʣʠʯʥʦ ʜʘʞʝ ʩʘʤʦ 

ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ: «LTE ï Long Term Evolution». ɼʘ, ʵʪʦ ʪʘʢ ï 

ʟʘʥʷʚʰʘʷ ʧʦʣʚʝʢʘ çʜʦʣʛʘʷ ʵʚʦʣʶʮʠʷè ʥʘʰʝʡ ʨʘʟʨʘʙʦʪʢʠ 1960-ʭ ʛʦʜʦʚ ʧʨʠʚʝʣʘ ʚ 

ʢʦʥʮʝ ʢʦʥʮʦʚ ʢ ʩʦʟʜʘʥʠʶ ʩʦʪʦʚʦʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʍʍI ʚʝʢʘ! ʅʘʧʦʤʥʶ ʦʩʥʦʚʥʳʝ ʚʝʭʠ 

ʵʪʦʡ ʟʚʦʣʶʮʠʠ: ʘʤʝʨʠʢʘʥʩʢʘʷ ʩʠʩʪʝʤʘ çʂʠʥʝʧʣʝʢʩè ʥʘ ʧʘʩʩʠʚʥʳʭ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʨʝʟʦʥʘʪʦʨʘʭ (Rockwell Collins Radio, ʉʐɸ, 1957); ʤʝʪʦʜ ʦʧʪʠʤʘʣʴʥʦʡ ʥʝʢʦʛʝʨʝʥʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʌʈʄ ʩʠʛʥʘʣʦʚ ʥʘ ʙʘʟʝ ʧʨʷʤʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʌʫʨʴʝ (ʃ.ʄ. 

ʈʘʭʦʚʠʯ, ʃʕʀʉ, ʉʉʉʈ, 1962 ï [18] ); ʩʦʚʝʪʩʢʘʷ ʩʠʩʪʝʤʘ ʄʉ-5 ʥʘ ʘʢʪʠʚʥʳʭ ʬʠʣʴʪʨʘʭ 

(ʃʇɼʀ, ʉʉʉʈ, 1968); ʧʫʙʣʠʢʘʮʠʷ ʦʧʠʩʘʥʠʷ ʄʉ-5 (ʃʇɼʀ, ʉʉʉʈ, 1970 ï [11]); ʪʝʭʥʦʣʦʛʠ ̫

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʥʦʛʦʯʘʩʪʦʪʥʳʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʙʘʟʝ 

ʘʣʛʦʨʠʪʤʦʚ ʜʠʩʢʨʝʪʥʦʛʦ ɹʇʌ (AT&T, ʉʐɸ, 1980-ʝ ʛʦʜʳ); ʩʪʘʥʜʘʨʪ LTE 4-ʛʦ ʧʦʢʦʣʝʥʠʷ 

ʩʦʪʦʚʦʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ (ʉʐɸ, ɽʚʨʦʩʦʶʟ, 2000-ʝ ʛʦʜʳ).  

 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʄʉ-5 ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ ʟʘʢʘʟʫ ʊʝʭʥʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʚʷʟʠ ʉʉʉʈ ʠ ʤʦʩʢʦʚʩʢʦʛʦ ʅʀʀ ʈʘʜʠʦ, ʘ ʚʦ ʚʥʝʜʨʝʥʠʠ ʝʝ ʤʦʜʠʬʠʢʘʮʠʡ, 

ʠʩʧʳʪʘʥʠʷʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʢʨʫʧʥʝʡʰʠʝ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʦʙʲʝʜʠʥʝʥʠʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ: ʃʝʥʠʥʛʨʘʜʩʢʦʝ (ʃʆʅʀʀʉ) ʠ ʂʠʝʚʩʢʦʝ (ʂʆʅʀʀʉ) 

ʦʪʜʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʅʀʀ ʩʚʷʟʠ (ʄʦʩʢʚʘ), ʅʀʀ ʈʘʜʠʦ (ʄʦʩʢʚʘ), ʂʫʡʙʳʰʝʚʩʢʦʝ 

(ʂʆʅʀʀʈ) ʦʪʜʝʣʝʥʠʝ ʅʀʀ ʈʘʜʠʦ, ʅʀʀ ɸʚʪʦʤʘʪʠʢʠ (ʄʦʩʢʚʘ), ʅʀʀ ʕʣʝʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʋʩʪʨʦʡʩʪʚ (ʃʝʥʠʥʛʨʘʜ), ʎʝʥʪʨʘʣʴʥʳʡ ʅʀʀ ʩʚʷʟʠ ɺʦʝʥʥʦ-ʤʦʨʩʢʦʛʦ ʬʣʦʪʘ ʉʉʉʈ 

(ʃʝʥʠʥʛʨʘʜ) ʠ ʜʨʫʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʨʘʜʠʦʮʝʥʪʨʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʚʷʟʠ (ʄʉ), 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ (ʄʇʉʉ) ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ (ʄʆ) 

ʉʉʉʈ.  ɺ ʨʘʟʨʘʙʦʪʢʝ ʄʉ-5 ʫʯʘʩʪʚʦʚʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ ʃʇɼʀ 60-70ʭ ʛʦʜʦʚ, 

ʨʝʰʘʶʱʠʤ ʙʳʣ ʪʚʦʨʯʝʩʢʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʃʴʚʘ ʈʘʭʦʚʠʯʘ, ɺʘʣʝʥʪʠʥʘ 

ɻʠʨʰʦʚʘ, ɺʠʢʪʦʨʘ ɻʠʥʟʙʫʨʛʘ, ɸʣʝʢʩʘʥʜʨʘ ɿʘʝʟʜʥʦʛʦ, ɹʦʨʠʩʘ ʂʘʛʘʥʘ, ʆʣʝʛʘ ʂʫʩʪʦʚʘ, ʖʨʠʷ 

ʆʢʫʥʝʚʘ, ʅʠʢʦʣʘʷ ʇʫʦʣʘʢʘʡʥʝʥʘ, ʖʨʠʷ ʈʫʯʢʠʥʘ, ɻʝʦʨʛʠʷ ʉʤʠʨʥʦʚʘ, ɹʦʨʠʩʘ ʏʝʨʥʝ... 

ʂʦʣʣʝʢʪʠʚ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʄʉ-5 ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʝʤʠʶ ʉʉʉʈ ʚ 

ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʥʦ ʥʝ ʧʦʣʫʯʠʣ ʝʝ ʧʦ ʪʝʤ ʞʝ ʧʨʠʯʠʥʘʤ, ʧʦ ʢʦʪʦʨʳʤ ʤʥʦʛʠʝ 
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ʜʦʩʪʠʞʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʥʝ ʥʘʰʣʠ ʚ ʪʝ ʚʨʝʤʝʥʘ ʤʠʨʦʚʦʛʦ ʧʨʠʟʥʘʥʠʷ. 

ʆʙʩʫʞʜʝʥʠʝ ʵʪʠʭ ʧʨʠʯʠʥ, ʦʜʥʘʢʦ, ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʥʘʰʠʭ ʚʦʩʧʦʤʠʥʘʥʠʡ
6
... 

  

ʊʨʝʪʴʝ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʃʇɼʀ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʚ ʢʦʥʮʝ 1980-ʭ 

ʛʦʜʦʚ ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ ʟʘʢʘʟʫ ɺʩʝʩʦʶʟʥʦʛʦ 

ʅʀʀ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʦʛʦ ʧʨʠʝʤʘ ʠ ʘʢʫʩʪʠʢʠ (ɺʅʀʀʈʇɸ, ʃʝʥʠʥʛʨʘʜ). ɺʅʀʀʈʇɸ ʪʦʛʜʘ  

ʫʯʘʩʪʚʦʚʘʣ ʚ ʩʦʟʜʘʥʠʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʮʠʬʨʦʚʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ ʠ ʦʯʝʥʴ 

ʥʫʞʜʘʣʩʷ ʚ ʥʘʰʝʤ ʦʧʳʪʝ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʧʦ ʢʘʥʘʣʘʤ ʩ ʤʥʦʛʦʣʫʯʝʚʦʩʪʴʶ. ʅʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʪʝʤʳ ʚ ʃʇɼʀ 

ʙʳʣ ʚʳʜʘʶʱʠʡʩʷ ʩʦʚʝʪʩʢʠʡ ʫʯʝʥʳʡ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. ʃ.ʄ. ʌʠʥʢ, ʘ ʦʪʚʝʪʩʪʚʝʥʥʳʤ 

ʠʩʧʦʣʥʠʪʝʣʝʤ ʩ.ʥ.ʩ., ʢ.ʪ.ʥ.  ʄ.ʗ. ʃʝʩʤʘʥ ï ʥʘʜʝʶʩʴ, ʯʪʦ ʦʥ ʨʘʩʩʢʘʞʝʪ ʦʙ ʵʪʦʡ ʨʘʙʦʪʝ ʩʦ 

ʚʩʝʤʠ ʧʦʜʨʦʙʥʦʩʪʷʤʠ ʚ ʩʚʦʠʭ ʚʦʩʧʦʤʠʥʘʥʠʷʭ. ʄʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʩʦʚʤʝʩʪʥʘʷ ʩ 

ɺʅʀʀʈʇɸ ʨʘʟʨʘʙʦʪʢʘ ʃʇɼʀ ʙʳʣʘ ʚʘʞʥʳʤ ʚʢʣʘʜʦʤ ʢʘʢ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʮʠʬʨʦʚʦʝ 

ʨʘʜʠʦʚʝʱʘʥʠʝ, ʪʘʢ ʠ ʚ ʮʠʬʨʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ. 

 

ʀʟ ʤʥʦʞʝʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʃʇɼʀ, ʧʨʠʥʝʩʰʠʭ ʝʡ 

ʚʩʝʦʙʱʝʝ ʧʨʠʟʥʘʥʠʝ ʠ ʘʚʪʦʨʠʪʝʪ, ʭʦʪʝʣʦʩʴ ʙʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʤʝʪʠʪʴ ʨʘʙʦʪ r ɺ.ɺ. 

ɻʠʥʟʙʫʨʛʘ ʧʦ ʪʝʦʨʠʠ ʩʠʥʪʝʟʘ ʠ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʴʥʦ-ʢʦʜʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [19,20] ʠ 

ʨʘʙʦʪʳ ʀ.ɺ. ɻʫʨʝʚʠʯʘ ʧʦ ʪʝʦʨʠʠ ʩʠʥʪʝʟʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ  [12] ï ʵʪʦ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ. 

ɿʥʘʯʠʪʝʣʴʥʳʤ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʤ ʚʢʣʘʜʦʤ ʩʪʘʣʠ ʨʘʙʦʪʳ: ɸ.ʄ. ɿʘʝʟʜʥʦʛʦ, ʃ.ʄ. 

ʈʘʭʦʚʠʯʘ ʠ ʖ.ɹ. ʆʢʫʥʝʚʘ ʧʦ ʪʝʦʨʠʠ ʠ ʪʝʭʥʠʢʝ ʌʈʄ, ʃ.ɸ. ʗʢʦʚʣʝʚʘ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʧʨʠʝʤʫ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʦʩʪʘʚʥʳʭ ʩʠʛʥʘʣʦʚ, ɹ.ɼ. ʂʘʛʘʥʘ ʠ ʃ.ʄ. ʌʠʥʢʘ ʧʦ ʪʝʦʨʠʠ 

ʤʘʞʦʨʠʪʘʨʥʳʭ ʢʦʜʦʚ, ʆ.ɺ. ʂʫʩʪʦʚʘ ʠ ɺ.ɿ. ʃʫʥʜʠʥʘ ʧʦ ʩʠʥʪʝʟʫ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʭʝʤ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ɽ.ɿ. ʌʠʥʢʝʣʴʰʪʝʡʥʘ ʧʦ ʪʝʦʨʠʠ 

ʘʚʪʦʢʦʨʨʝʣʷʮʦʥʥʦʛʦ ʧʨʠʝʤʘ, ɻ.ʀ. ʉʤʠʨʥʦʚʘ ʧʦ ʤʝʪʦʜʘʤ ʩʠʥʭʨʦʥʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ɺ.ʉ. ɻʠʨʰʦʚʘ ʧʦ ʪʝʭʥʠʢʝ ʤʥʦʛʦʯʘʩʪʦʪʥʳʭ ʤʦʜʝʤʦʚ, ʄ.ʗ. 

ʃʝʩʤʘʥʘ ʧʦ ʪʝʦʨʠʠ ʦʮʝʥʠʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʃ.ʄ. ʌʠʥʢʘ ʠ ʖ.ɹ. ʆʢʫʥʝʚʘ 

ʧʦ ʪʝʦʨʠʠ ʤʥʦʛʦʩʠʤʚʦʣʴʥʦʡ ʥʝʢʦʛʝʨʝʥʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʳ ʖ.ɺ. 

ɸʨʟʫʤʘʥʷʥʘ, ɸ.ʉ. ʅʘʫʤʦʚʘ, ʉ.ʀ. ʃʫʪʦʚʠʥʦʚʘ, ɸ.ɸ. ɿʘʭʘʨʦʚʘ, ɻ.ɺ. ɸʥʪʦʥʦʚʘ ʠ ʖ.ʇ. 

ʌʦʤʠʥʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʩʠʩʪʝʤʦ- ʠ ʩʭʝʤʦʪʝʭʥʠʢʠ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ.  

 

 ɿʘʚʝʨʰʘʷ ʵʪʦʪ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʚʘʞʥʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʃʇɼʀ, ʭʦʯʫ ʧʦʜʯʝʨʢʥʫʪʴ, 

ʯʪʦ ʢʣʶʯʝʚʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ ʃʘʙʦʨʘʪʦʨʠʠ ʫʥʠʢʘʣʴʥʦʛʦ 

ʢʦʣʣʝʢʪʠʚʘ ʪʘʣʘʥʪʣʠʚʳʭ ʠ, ʥʝ ʧʦʙʦʶʩʴ ʵʪʦʛʦ ʥʝʥʘʫʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʛʣʫʙʦʢʦ 

ʧʦʨʷʜʦʯʥʳʭ ʣʶʜʝʡ. ʅʝ ʤʦʛʫ ʧʝʨʝʯʠʩʣʠʪʴ ʚʩʝʭ, ʠʙʦ ʩʧʠʩʦʢ ʙʫʜʝʪ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ, ʘ 

ʦʛʨʘʥʠʯʠʪʴʩʷ ʯʘʩʪʠʯʥʳʤ ʧʝʨʝʯʠʩʣʝʥʠʝʤ ʟʥʘʯʠʪ ʦʙʠʜʝʪʴ ʪʝʭ, ʢʦʛʦ ʥʝ ʫʧʦʤʷʥʫʣ. ʀ ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʧʨʠʚʦʞʫ ʩʪʝʥʜ ʩ ʧʦʨʪʨʝʪʘʤʠ ʇʦʯʝʪʥʳʭ ʯʣʝʥʦʚ ʃʇɼʀ, ʠʟʙʨʘʥʥʳʭ ʢʦʣʣʝʢʪʠʚʦʤ ʢ ʝʝ 

25-ʣʝʪʠʶ.   

 

 

                                                           
6
 ʂʘʢ ʫʜʠʚʠʣʠʩʴ ʙʳ ʪʝ çʜʝʷʪʝʣʠè, ʢʦʪʦʨʳʝ ʚ ʥʘʯʘʣʝ 1970-ʭ ʟʘʙʣʦʢʠʨʦʚʘʣʠ ʧʨʠʩʫʞʜʝʥʠʝ ɻʦʩʧʨʝʤʠʠ 

ʉʉʉʈ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʄʉ-5, ʝʩʣʠ ʙʳ ʧʨʦʯʠʪʘʣʠ ʩʪʘʥʜʘʨʪ ʚʩʝʤʠʨʥʦʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʍʍI ʚʝʢʘ. 

ʆʥʠ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʟʘʙʣʦʢʠʨʦʚʘʣʠ ʪʦʛʜʘ ʧʨʠʦʨʠʪʝʪ ʩʦʚʝʪʩʢʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ ʚʘʞʥʝʡʰʝʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʕʪʦ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ 

ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʚʳʧʫʩʢʘʝʪ ʥʳʥʝ ʥʝ ʈʦʩʩʠʷ, ʘ ʝʝ ʙʳʚʰʘʷ ʛʣʫʭʘʷ ʧʨʦʚʠʥʮʠʷ ï ʌʠʥʣʷʥʜʠʷ.   
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      ʜ.ʪ.ʥ           ʢ.ʪ.ʥ           ʜ.ʪ.ʥ 

ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ      ʃʝʚ ʄʦʠʩʝʝʚʠʯ          ɸʥʜʨʝʡ ɸʥʜʨʝʝʚʠʯ 

ɿɸɽɿɼʅʓʁ           ʈɸʍʆɺʀʏ      ʇʀʈʆɻʆɺ
7
 

 

 

 

 

 

 

 

 

      

     ʜ.ʪ.ʥ                                    ʜ.ʪ.ʥ                                   ʢ.ʪ.ʥ 

 ʅʠʢʦʣʘʡ ʊʠʤʦʬʝʝʚʠʯ     ʃʝʚ ʄʘʪʚʝʝʚʠʯ            ɺʠʢʪʦʨ ɺʫʣʴʬʦʚʠʯ 

                      ʇɽʊʈʆɺʀʏ
8
             ʌʀʅʂ      ɻʀʅɿɹʋʈɻ 

 

 

                                                           
7
 ɸ.ɸ. ʇʠʨʦʛʦʚ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʪʝʦʨʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʩʠʥʪʝʟʘ ʨʝʯʠ ʠ ʩʦʟʜʘʪʝʣʝʡ 

ʮʠʬʨʦʚʦʛʦ ʚʦʢʦʜʝʨʘ. 
8
 ʅ.ʊ. ʇʝʪʨʦʚʠʯ ï ʦʜʠʥ ʠʟ ʩʦʟʜʘʪʝʣʝʡ ʩʦʚʝʪʩʢʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʠʟʦʙʨʝʪʘʪʝʣʴ ʌʈʄ. 
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ʅʘ ʩʪʝʥʜʝ ʧʦʨʪʨʝʪʳ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ ʪʚʦʨʯʝʩʢʫʶ ʠ 

ʜʫʭʦʚʥʫʶ ʘʪʤʦʩʬʝʨʫ ʃʇɼʀ, ʵʪʦ ï ʠʥʪʝʣʣʝʢʪʫʘʣʳ, ʠʥʪʝʣʣʠʛʝʥʪʳ ʚʳʩʰʝʡ ʧʨʦʙʳ. ʉʨʝʜʠ 

ʥʠʭ ʜʚʘ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʬʦʨʤʘʣʴʥʦ ʥʝ ʨʘʙʦʪʘʣʠ ʚ ʃʇɼʀ, ʥʦ ʤʥʦʛʠʝ ʛʦʜʳ ʪʝʩʥʦ 

ʩʦʪʨʫʜʥʠʯʘʣʠ ʩ ʃʘʙʦʨʘʪʦʨʠʝʡ, ʠ, ʛʣʘʚʥʦʝ, ʙʳʣʠ ʦʯʝʥʴ ʙʣʠʟʢʠ ʝʡ ʧʦ ʜʫʭʫ ï ʚʳʜʘʶʱʠʝʩʷ 

ʩʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ, ʧʨʦʬʝʩʩʦʨʘ, ʜʦʢʪʦʨʘ ʥʘʫʢ ʅʠʢʦʣʘʡ ʊʠʤʦʬʝʝʚʠʯ ʇʝʪʨʦʚʠʯ ʠ ɸʥʜʨʝʡ 

ɸʥʜʨʝʝʚʠʯ ʇʠʨʦʛʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʠʢʦʛʦ ʠʟ ʥʘʰʝʛʦ ʩʪʝʥʜʘ ʫʞʝ ʥʝʪ ʚ ʞʠʚʳʭ ï ʩʚʝʪʣʘʷ ʠʤ 

ʧʘʤʷʪʴ!  

 

ɻʦʜʳ çʙʫʨʠ ʠ ʥʘʪʠʩʢʘè 

 

 

ʗ ʦʢʦʥʯʠʣ ʬʘʢʫʣʴʪʝʪ ʈʘʜʠʦʩʚʷʟʠ ʠ 

ʨʘʜʠʦʚʝʱʘʥʠʷ ʃʕʀʉ ʠʤʝʥʠ ʧʨʦʬ. ɸ.ʄ. ɹʦʥʯ-

ɹʨʫʝʚʠʯʘ ʚ ʜʘʣʝʢʦʤ 1960 ʛʦʜʫ, ʢʦʛʜʘ ʠʥʩʪʠʪʫʪʫ 

ʩʧʨʘʚʣʷʣʠ 30 ʣʝʪ ʦʪ ʨʦʜʫ. ɹʳʣ ʪʦʛʜʘ ɹʦʥʯ 

ʤʦʣʦʜʳʤ ʠ ʚʝʩʝʣʳʤ ʧʘʨʥʝʤ, ʫ ʢʦʪʦʨʦʛʦ ʚʩʝ 

ʚʧʝʨʝʜʠ ʠ ʢʦʪʦʨʦʤʫ ʚʩʝ ʧʦ ʧʣʝʯʫ. ɸ ʧʨʦʠʩʭʦʜʠʣʦ 

ʵʪʦ ʦʱʫʱʝʥʠʝ ʥʝ ʩʪʦʣʴʢʦ ʦʪ ʤʦʣʦʜʦʩʪʠ ʖʙʠʣʷʨʘ, 

ʩʢʦʣʴʢʦ ʦʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʤʦʱʠ ʢʦʣʣʝʢʪʠʚʘ. 

ʄʝʥʷ ʫʯʠʣʠ ʚʳʜʘʶʱʠʝʩʷ ʫʯʝʥʳʝ, ʧʨʦʬʝʩʩʦʨʘ: 

ʇʘʚʝʣ ɺʘʩʠʣʴʝʚʠʯ ʐʤʘʢʦʚ, ʀʩʘʡ ɻʝʨʮʝʚʠʯ 

ʂʣʷʮʢʠʥ, ʄʘʨʢ ʇʘʚʣʦʚʠʯ ɼʦʣʫʭʘʥʦʚ, ɻʨʠʛʦʨʠʡ 

ɸʙʨʘʤʦʚʠʯ ɿʝʡʪʣʝʥʦʢ, ɽʣʠʟʘʚʝʪʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ɺʦʨʦʥʦʚʩʢʘʷ, ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ ɿʘʝʟʜʥʳʡ, 

ʃʝʚ ʄʦʠʩʝʝʚʠʯ ɻʦʣʴʜʝʥʙʝʨʛ, ɺʣʘʜʠʤʠʨ 

ɹʦʨʠʩʦʚʠʯ ʈʦʤʘʥʦʚʩʢʠʡ, ʀʩʘʘʢ ʄʦʠʩʝʝʚʠʯ 

ʄʝʪʪʝʨ, ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ʈʘʟʫʤʦʚʩʢʠʡ ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ï ʧʨʦʰʫ ʧʨʦʱʝʥʠʷ ʫ ʧʘʤʷʪʠ ʪʝʭ, 

ʢʦʛʦ ʥʝ ʫʧʦʤʷʥʫʣ. ʇʦʟʞʝ ʧʨʠʰʣʠ ʜʦʢʪʦʨʘ ʥʘʫʢ 

ʃʝʚ ʄʘʪʚʝʝʚʠʯ ʌʠʥʢ, ʅʠʢʦʣʘʡ ʅʠʢʠʪʠʯ ɹʫʛʘ, ɸʣʝʢʩʘʥʜʨ ʌʝʜʦʨʦʚʠʯ ɹʝʣʝʮʢʠʡ, ɺʘʣʝʨʠʡ 

ʀʚʘʥʦʚʠʯ ʂʦʨʞʠʢ, ʌʝʜʦʨ ʄʘʪʚʝʝʚʠʯ ʂʠʣʠʥ, ʅʠʢʦʣʘʡ ʉʝʨʛʝʝʚʠʯ ɹʝʩʯʘʩʪʥʦʚ, ɸʨʪʫʨ 

ɸʙʨʘʤʦʚʠʯ ʃʘʥʥʝ, ɸʥʘʪʦʣʠʡ ɼʤʠʪʨʠʝʚʠʯ ɸʨʪʳʤ, ʄʩʪʠʩʣʘʚ ɺʩʝʚʦʣʦʜʦʚʠʯ ʉʠʚʝʨʩ... 

ʇʦʚʝʨʴʪʝ, ʚ ʪʝ ʛʦʜʳ ʥʝ ʙʳʣʦ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʙʦʣʝʝ ʤʦʱʥʦʡ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ, 

ʯʝʤ ʰʢʦʣʘ ɹʦʥʯʘ!  

ɸ ʙʳʣʘ ʩʦʟʜʘʥʘ ʵʪʘ ʰʢʦʣʘ ʚʦʣʝʡ ʠ ʩʠʣʦʡ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ï ʂʦʥʩʪʘʥʪʠʥʘ 

ʍʨʠʩʘʥʬʦʚʠʯʘ ʄʫʨʘʚʴʝʚʘ. ʆ ʂʦʥʩʪʘʥʪʠʥʝ ʍʨʠʩʘʥʬʦʚʠʯʝ ï ʤʦʝʤ ʧʝʨʚʦʤ ʨʝʢʪʦʨʝ ʠ 

ʩʪʘʨʰʝʤ ʥʘʩʪʘʚʥʠʢʝ ʷ ʚʩʝʛʜʘ ʚʩʧʦʤʠʥʘʶ ʩ ʙʦʣʴʰʦʡ ʪʝʧʣʦʪʦʡ, ʭʦʪʷ ʙʳʣ ʦʥ ʯʝʣʦʚʝʢʦʤ 

ʞʝʩʪʢʠʤ, ʘ ʧʦʜʯʘʩ ʠ ʛʨʫʙʳʤ, ʥʦ... ʥʠʢʦʛʜʘ ʥʝ ʙʳʣ ʧʦʜʣʳʤ. ɻʝʥʝʨʘʣ-ʣʝʡʪʝʥʘʥʪ ʚʦʡʩʢ ʩʚʷʟʠ 

ʄʫʨʘʚʴʝʚ ʙʳʣ ʚʧʦʣʥʝ ʧʦʜ ʩʪʘʪʴ ʧʳʰʫʱʝʤʫ ʟʜʦʨʦʚʴʝʤ ɹʦʥʯʫ ï ʧʦʣʥʳʡ, ʚʳʧʠʚʰʠʡ ʩ ʫʪʨʘ 

ʭʦʨʦʰʝʛʦ ʘʨʤʷʥʩʢʦʛʦ ʢʦʥʴʷʢʫ, ʵʥʝʨʛʠʯʥʳʡ, ʚʩʝʛʜʘ ʫʚʝʨʝʥʥʳʡ ʚ ʩʝʙʝ. ʇʦʩʣʝʜʥʝʝ ʠ 

ʧʦʜʚʝʣʦ ï ʥʝ ʟʘʤʝʪʠʣ ʂʦʥʩʪʘʥʪʠʥ ʍʨʠʩʘʥʬʦʚʠʯ, ʢʘʢ ʝʛʦ ʬʨʦʥʪʦʚʦʡ ʜʨʫʛ ʃʝʦʥʠʜ ʀʣʴʠʯ 

ɹʨʝʞʥʝʚ ʩʤʝʥʠʣ ʢʫʨʩ. ʅʦʚʘʷ ʧʘʨʪʠʡʥʘʷ ʚʣʘʩʪʴ ʩʥʷʣʘ ʄʫʨʘʚʴʝʚʘ ʩ ʨʝʢʪʦʨʩʢʦʡ ʜʦʣʞʥʦʩʪʠ ʠ 

ʦʪʧʨʘʚʠʣʘ ʥʘ çʟʘʩʣʫʞʝʥʥʳʡ ʦʪʜʳʭè. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʷ ʢʘʢ-ʪʦ ʫʚʠʜʝʣ ʚ ʫʟʢʦʤ 

ʢʦʨʠʜʦʨʝ ɹʦʥʯʘ ʤʘʣʝʥʴʢʦʛʦ, ʩʫʭʦʥʴʢʦʛʦ ʩʪʘʨʠʯʢʘ ʠ ʝʜʚʘ ʫʟʥʘʣ ʚ ʥʝʤ ʙʳʚʰʝʛʦ ʨʝʢʪʦʨʘ. 

çʂʦʥʩʪʘʥʪʠʥ ʍʨʠʩʘʥʬʦʚʠʯ, ʟʜʨʘʚʩʪʚʫʡʪʝ!è ï ʚʦʩʢʣʠʢʥʫʣ ʷ ʠ ʦʙʥʷʣ ʝʛʦ ʟʘ ʧʣʝʯʠ. çʖʨʘ, 
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ʩʧʘʩʠʙʦ, ʯʪʦ ʧʨʠʟʥʘʣè, ï ʩʢʘʟʘʣ ʂʦʥʩʪʘʥʪʠʥ ʍʨʠʩʘʥʬʦʚʠʯ ʠ ʟʘʩʧʝʰʠʣ ʤʝʣʢʦ ʚʜʦʣʴ ʩʪʝʥʢʠ 

ï ʙʦʣʴʰʝ ʷ ʝʛʦ ʥʠʢʦʛʜʘ ʥʝ ʚʠʜʝʣ.  

ʆ ʥʘʫʯʥʦʡ ʰʢʦʣʝ ɹʦʥʯʘ ʷ ʚʩʝʛʜʘ ʚʩʧʦʤʠʥʘʶ ʩ ʙʣʘʛʦʜʘʨʥʦʩʪʴʶ, ʠ ʵʪʦ ʥʝ ʧʫʩʪʘʷ 

ʬʨʘʟʘ ï ʚʩy, ʯʝʛʦ ʷ ʜʦʩʪʠʛ ʚ ʥʘʫʢʝ ʠ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ, ʠ ʧʦʪʦʤ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ, 

ʫʭʦʜʠʪ ʢʦʨʥʷʤʠ ʚ ʥʘʫʯʥʫʶ ʰʢʦʣʫ ɹʦʥʯʘ 50ï70-ʭ ʛʦʜʦʚ. ʀ ʚ ʤʦʤʝʥʪʳ ʥʘʫʯʥʳʭ ʦʟʘʨʝʥʠʡ,  

ʠ ʚ ʦʙʳʜʝʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʝ ʩʪʦʷʣ ʷ ʚʩʝʛʜʘ ʥʘ ʧʣʝʯʘʭ ʚʝʣʠʢʘʥʘ ɹʦʥʯʘ ï 

ʧʦʪʦʤʫ ʠ ʚʠʜʝʣ ʧʦʜʯʘʩ ʜʘʣʴʰʝ ʠ ʣʫʯʰʝ.  

ɽʱʝ ʜʦ ʦʢʦʥʯʘʥʠʷ ʠʥʩʪʠʪʫʪʘ ʥʘʯʘʣ ʷ ʨʘʙʦʪʘʪʴ ʥʘ ʢʘʬʝʜʨʝ ʊʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʨʘʜʠʦʪʝʭʥʠʢʠ, ʢʦʪʦʨʫʶ ʚʩʢʦʨʝ ʚʦʟʛʣʘʚʠʣ ʯʝʣʦʚʝʢ ʚʳʜʘʶʱʝʛʦʩʷ ʠʥʪʝʣʣʝʢʪʘ ï ɸʣʝʢʩʘʥʜʨ 

ʄʠʭʘʡʣʦʚʠʯ ɿʘʝʟʜʥʳʡ. ʗ ʫʯʘʩʪʚʦʚʘʣ ʚ ʠʩʧʳʪʘʥʠʷʭ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʨʝʣʝʡʥʦʡ ʤʘʰʠʥʳ 

çʉʠʥʪʝʟè ʜʣʷ ʩʫʤʤʠʨʦʚʘʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʨʷʜʦʚ, ʘ ʟʘʪʝʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʝʨʚʦʛʦ ʚ 

ʉʉʉʈ ʮʠʬʨʦʚʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ (ʎɼɸ) çʀʥʪʝʛʨʘʣè
9
 ʜʣʷ ʨʝʰʝʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʄʦʡ ʜʠʧʣʦʤʥʳʡ ʧʨʦʝʢʪ ʙʳʣ ʧʦʩʚʷʱʝʥ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ 

ʪʠʧʘ ʎɼɸ. ɺʤʝʩʪʝ ʩ ʤʦʠʤ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʃʴʚʦʤ ʄʦʠʩʝʝʚʠʯʝʤ ɻʦʣʴʜʝʥʙʝʨʛʦʤ 

ʤʳ ʦʧʫʙʣʠʢʦʚʘʣʠ ʪʦʛʜʘ ʩʪʘʪʴʶ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʎɼɸè ʚ ʚʝʜʫʱʝʤ ʘʢʘʜʝʤʠʯʝʩʢʦʤ 

ʞʫʨʥʘʣʝ ʉʉʉʈ çɸʚʪʦʤʘʪʠʢʘ ʠ ʪʝʣʝʤʝʭʘʥʠʢʘè. ʉʨʝʜʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ çʀʥʪʝʛʨʘʣʘè ʙʳʣʠ 

ʤʦʣʦʜʳʝ ʠʥʞʝʥʝʨʳ ʃʝʚʘ ʈʘʭʦʚʠʯ, ʄʠʰʘ ʇʦʣʷʢ ʠ ɻʝʥʘ ʃʠʧʯʠʥ ï ʤʦʠ ʧʝʨʚʳʝ ʠʥʞʝʥʝʨʥʳʝ 

ʥʘʩʪʘʚʥʠʢʠ.  

       ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʥʩʪʠʪʫʪʘ ʷ ʙʳʣ ʦʩʪʘʚʣʝʥ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʢʘʬʝʜʨʝ ʊʆʈ ʚ ʜʦʣʞʥʦʩʪʠ 

ʠʥʞʝʥʝʨʘ ʩ ʦʢʣʘʜʦʤ 88 ʨ. ʚ ʤʝʩʷʮ. ʇʝʨʚʳʝ ʤʦʠ ʰʘʛʠ ʚ ʥʘʫʢʝ ʙʳʣʠ ʦʙʥʘʜʝʞʠʚʘʶʱʠʤʠ ï 

ʤʳ ʩ ʤʦʠʤ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʃ.ʄ. ɻʦʣʴʜʝʥʙʝʨʛʦʤ ʬʘʢʪʠʯʝʩʢʠ ʩʪʦʷʣʠ ʪʦʛʜʘ ʫ 

ʠʩʪʦʢʦʚ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʥʦ ʢʘʬʝʜʨʘ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ 

ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʠ ʚʩʢʦʨʝ ʷ ʙʳʣ ʥʘʟʥʘʯʝʥ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ 

ʚ ʵʪʦʡ ʥʦʚʦʡ ʜʣʷ ʥʘʩ ʦʙʣʘʩʪʠ.  

 

 

 

 

                                                           
9
 ɺʩʧʦʤʠʥʘʶ ʩʜʘʯʫ çʀʥʪʝʛʨʘʣʘè ʢʦʤʠʩʩʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʉʚʷʟʠ, ʢʦʪʦʨʫʶ ʚʦʟʛʣʘʚʣʷʣ ɺʠʢʪʦʨ 

ʅʠʢʦʣʘʝʚʠʯ ʉʤʠʨʥʦʚ ï ʣʠʯʥʦʩʪʴ ʥʝʟʘʫʨʷʜʥʘʷ ʠ ʜʘʞʝ ʬʝʝʨʠʯʝʩʢʘʷ. ɺʠʢʪʦʨ ʅʠʢʦʣʘʝʚʠʯ ʧʦʪʨʝʙʦʚʘʣ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʗ ʥʝʨʚʥʦ ʥʘʙʨʘʣ ʧʨʦʛʨʘʤʤʫ ʥʘ 

ʧʫʣʴʪʝ, ʫʩʪʘʥʦʚʠʣ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʧʦʩʣʝ ʯʝʛʦ ʦʥ ʩʘʤ ʥʘʞʘʣ ʢʥʦʧʢʫ çʇʫʩʢè, ʧʦʪʨʝʙʦʚʘʣ ʫʜʘʣʠʪʴ 

ʚʩʝʭ ʠʟ ʧʦʤʝʱʝʥʠʷ, ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ ʟʘʢʨʳʣ ʠ ʦʧʝʯʘʪʘʣ ʢʦʤʥʘʪʫ. ʇʦʢʘ ʤʘʰʠʥʘ ʨʘʙʦʪʘʣʘ ʙʝʟ ʤʦʝʛʦ 

ʧʨʠʩʤʦʪʨʘ, ʘ ʷ ʞʫʪʢʦ ʥʝʨʚʥʠʯʘʣ, ʛʣʘʚʘ ʢʦʤʠʩʩʠʠ ʧʦʩʣʘʣ ʩʚʦʝʛʦ ʶʥʦʛʦ ʧʦʤʦʱʥʠʢʘ ɺʠʪʶ ʎʠʨʣʠʥʘ 

(ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʟʚʝʩʪʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ) ʟʘ ʚʦʜʢʦʡ. ʉʣʝʛʢʘ ʧʦʜʢʨʝʧʠʚʰʠʩʴ ʠ 

ʚʩʢʨʳʚ ʟʘʧʝʯʘʪʘʥʥʫʶ ʢʦʤʥʘʪʫ, ʦʥ ʚʟʷʣ ʨʘʩʧʝʯʘʪʢʫ ʨʝʟʫʣʴʪʘʪʘ ʠ ʧʦʪʨʝʙʦʚʘʣ ʪʘʙʣʠʮʳ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ɹʨʘʜʠʩʘ. ɼʝʨʞʘ ʚ ʦʜʥʦʡ ʨʫʢʝ ʨʘʩʧʝʯʘʪʢʫ, ʘ ʚ ʜʨʫʛʦʡ ʪʘʙʣʠʮʳ, ʦʥ 

ʧʨʦʚʝʨʷʣ ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ï ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʧʘʣʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʢʘ ʚ 

ʪʘʙʣʠʮʘʭ. ʊʦʛʜʘ ɺʠʢʪʦʨ ʅʠʢʦʣʘʝʚʠʯ ʪʦʨʞʝʩʪʚʝʥʥʦ ʧʦʜʧʠʩʘʣ ʘʢʪ ʧʨʠʝʤʢʠ ʠ ʧʨʝʜʣʦʞʠʣ 

ʦʪʧʨʘʟʜʥʦʚʘʪʴ ʵʪʦ ʩʦʙʳʪʠʝ, ʯʪʦ ʤʳ, ʢʦʥʝʯʥʦ, ʥʝʤʝʜʣʝʥʥʦ ʩʜʝʣʘʣʠ ʚ ʨʝʩʪʦʨʘʥʝ çʂʘʚʢʘʟʩʢʠʡè ʥʘ 

ʅʝʚʩʢʦʤ ʧʨʦʩʧʝʢʪʝ.  
 

 
 
 



14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɸ.ʄ. ɿʘʝʟʜʥʳʡ     ʃ.ʄ. ɻʦʣʴʜʝʥʙʝʨʛ 

 

   ʉʣʝʚʘ: ʩ ʄʠʰʝʡ ʇʦʣʷʢʦʤ ʫ ʩʪʦʝʢ     

       ʎʕɺʄ çʀʥʪʝʛʨʘʣ» (1961 ʛʦʜ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʃʝʚ ɻʦʣʴʜʝʥʙʝʨʛ ʠʟ ʃʕʀʉ (ʩʣʝʚʘ) ʠ ɹʝʥ ɻʦʣʜ ʠʟ MIT  (ʩʧʨʘʚʘ)  

 ʥʝʟʘʚʠʩʠʤʦ ʧʨʠʰʣʠ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠʜʝʝ ʎʆʉïDSP.  

 

 

 


