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ʉʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ ʨʘʟʚʠʪʠʷ 

ʖ. ɸ. ʋʨʤʘʥʮʝʚ 

ʉʠʤʤʝʪʨʠʷ ð ʩʚʦʡʩʪʚʦ ʩʠʩʪʝʤʳ (ʉ) ʩʦʭʨʘʥʷʪʴ ʧʨʠʟʥʘʢʠ (ʇ) ʢʘʢ ʜʦ, ʪʘʢ ʠ ʧʦʩʣʝ 

ʠʟʤʝʥʝʥʠʡ (ʀ), ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʝʡ. ɸʩʠʤʤʝʪʨʠʷ ð ʩʚʦʡʩʪʚʦ ʩʠʩʪʝʤʳ (ʉ) ʥʝ 

ʩʦʭʨʘʥʷʪʴ ʧʨʠʟʥʘʢʠ (ʇ) ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʡ (ʀ). 

ʊʦʯʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʩʧʣʠʢʘʮʠʝʡ ʩʠʤʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ ʦʩʦʙʘʷ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ð ʛʨʫʧʧʘ, ʧʦʜʯʠʥʷʶʱʘʷʩʷ ʯʝʪʳʨʝʤ ʘʢʩʠʦʤʘʤ ʪʝʦʨʠʠ ʛʨʫʧʧ (ʘʢʩʠʦʤʘʤ 

ʟʘʤʳʢʘʥʠʷ, ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ, ʦʙ ʦʙʨʘʪʥʳʭ ʠ ʝʜʠʥʠʯʥʦʤ ʵʣʝʤʝʥʪʘʭ) ʠ ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʤʘʷ ʚ ʚʠʜʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʩʭʝʤ ʂʵʣʠ. ʉʭʝʤʘ ʂʵʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʛʨʫʧʧʦʚʦʡ, ʘ ʪʝʤ ʩʘʤʳʤ ʠ 

ʩʠʤʤʝʪʨʠʡʥʦʡ ʧʨʠʨʦʜʳ ʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ-ʩʠʩʪʝʤ (ʵʣʝʤʝʥʪʦʚ). ʏʠʩʣʦ 

ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ ʥʘʟʳʚʘʝʪʩʷ ʧʦʨʷʜʢʦʤ ʛʨʫʧʧʳ. 

ʊʦʯʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʩʧʣʠʢʘʮʠʝʡ ʘʩʠʤʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʩʦʙʘʷ 

ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ð ʛʨʫʧʧʦʠʜ, ʚ ʢʦʪʦʨʦʤ ʥʘʨʫʰʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʘʢʩʠʦʤ ʪʝʦʨʠʠ ʛʨʫʧʧ. 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʘʤ ʩʠʩʪʝʤʥʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʩʠʩʪʝʤʥʦʡ ʘʩʠʤʤʝʪʨʠʠ, ʚʭʦʜʷʱʠʤ ʚ 

ʦʙʱʫʶ ʪʝʦʨʠʶ ʩʠʩʪʝʤ ʘʚʪʦʨʘ (ʆʊʉʋ), ʘʙʩʦʣʶʪʥʦ ʣʶʙʘʷ ʩʠʩʪʝʤʘ ʘʙʩʦʣʶʪʥʦ ʣʶʙʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ð ʦʙʲʝʢʪʠʚʥʦʡ, ʩʫʙʲʝʢʪʠʚʥʦʡ, ʦʙʲʝʢʪʠʚʥʦ-ʩʫʙʲʝʢʪʠʚʥʦʡ, ʧʫʩʪʦʡ ð 

ʦʙʷʟʘʪʝʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʘ ʚ ʦʜʥʠʭ ʠ 

ʘʩʠʤʤʝʪʨʠʯʥʘ ʚ ʜʨʫʛʠʭ ʦʪʥʦʰʝʥʠʷʭ. 

ʈʘʟʚʠʪʠʝ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʳ, ʦʙʱʝʩʪʚʘ ʠ 

ʤʳʣhʝʥʠʷ ð ʦʩʦʙʦʛʦ ʨʦʜʘ ʦʙʲʝʢʪ-ʩʠʩʪʝʤʘ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠ ʨʘʟʚʠʪʠʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʠʤʤʝʪʨʠʯʥʳʤ ʚ ʦʜʥʠʭ ʠ 

ʘʩʠʤʤʝʪʨʠʯʥʳʤ ʚ ʜʨʫʛʠʭ ʦʪʥʦʰʝʥʠʷʭ. 

ɸʩʠʤʤʝʪʨʠʠ ʨʘʟʚʠʪʠʷ ʧʦʩʚʷʱʝʥʳ ʪʳʩʷʯʠ 

ʨʘʙʦʪ. ɺ ʪʝʯʝʥʠʝ ʧʦʯʪʠ ʪʨʝʭ ʪʳʩʷʯʝʣʝʪʠʡ 

ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʨʘʟʚʠʪʠʝ ð ʵʪʦ 

ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ ʧʨʦʮʝʩʩ. ʅʳʥʝ ʵʪʘ ʪʦʯʢʘ ʟʨʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʩʠʥʝʨʛʝʪʠʢʦʡ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʝʶ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʫʣʘʪʘ. ʉʠʤʤʝʪʨʠʷ ʨʘʟʚʠʪʠʷ ʦʪʢʨʳʪʘ 

ʘʚʪʦʨʦʤ. ʅʘʯʠʥʘʷ ʩ 1988 ʛ. ʦʥʘ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʤʥʦʶ ʚ ʮʝʣʦʤ ʨʷʜʝ ʨʘʙʦʪ, ʚʘʞʥʝʡʰʘʷ 

ʠʟ ʢʦʪʦʨʳʭ ð "ʕʚʦʣʶʮʠʦʥʠʢʘ ʠʣʠ ʦʙʱʘʷ ʪʝʦʨʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʧʨʠʨʦʜʳ, ʦʙʱʝʩʪʚʘ ʠ 

ʤʳʰʣʝʥʠʷ" (ʇʫʱʠʥʦ, ʆʅʊʀ ʅʎɹʀ, 1988). ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʩʠʤʤʝʪʨʠʠ ʨʘʟʚʠʪʠʷ. 

ʈʘʟʚʠʪʠʶ, ʚʦʧʨʝʢʠ ʩʣʦʞʠʚʰʝʡʩʷ ʪʳʩʷʯʝʣʝʪʠʷʤʠ ʪʦʯʢʝ ʟʨʝʥʠʷ, ʧʨʠʩʫʱʘ 

ʛʣʫʙʦʯʘʡʰʘʷ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʷʷ ʩʠʤʤʝʪʨʠʷ: ʩʠʤʤʝʪʨʠʷ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ 

ʥʝʵʚʦʣʶʮʠʦʥʥʳʭ ʩʠʩʪʝʤʥʳʭ (ʉ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʘʥʪʠʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; ʬʘʢʪʦʨʦʚ, 

ʚʳʟʳʚʘʶʱʠʭ ʵʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ; 2-, 1-, 0-ʩʪʦʨʦʥʥʠʭ ʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ, ʘ 

ʪʘʢʞʝ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʠ ʦʙʲʝʢʪʦʤ-ʩʠʩʪʝʤʦʡ; ʠʟʤʝʥʝʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʵʪʠʤʠ 

ʜʝʡʩʪʚʠʷʤʠ; ʦʪʥʦʰʝʥʠʡ ʢʦʥʨʝʣʷʪʠʚʠʟʤʘ (ʩʦʛʣʘʩʠʷ) ʠ ʜʠʩʨʝʣʷʪʠʚʠʟʤʘ (ʥʝʩʦʛʣʘʩʠʷ), 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʷ, ʨʝʘʣʠʟʫʶʱʠʭʩʷ ʚ ʭʦʜʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ; ʥʦʩʠʪʝʣʝʡ 

ʨʘʟʚʠʪʠʷ; ʥʘʢʦʥʝʮ, ʬʦʨʤ ʧʨʦʛʨʝʩʩʘ, ʠʟʦʛʨʝʩʩʘ (ʦʜʥʦʫʨʦʚʥʝʚʦʛʦ ʨʘʟʚʠʪʠʷ), ʨʝʛʨʝʩʩʘ. 

 

1. ʉʠʤʤʝʪʨʠʷ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʥʝʵʚʦʣʶʮʠʦʥʥʳʭ ʉ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʆʥʘ 

ʵʢʩʧʣʠʮʠʨʦʚʘʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʙʝʩʢʦʥʝʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʂʘʞʜʘʷ 

ʠʟ ʥʠʭ ʦʙʣʘʜʘʝʪ ʧʦʨʷʜʢʦʤ 2" (ʧ = ʆ, 1, 2, 3, ..., ʜʘ) ʠ ʚʩʝ ʦʥʠ ʧʦʜʯʠʥʷʶʪʩʷ ʦʜʥʦʤʫ ʠ 

ʪʦʤʫ ʞʝ ʟʘʢʦʥʫ ʢʦʤʧʦʟʠʮʠʠ ("ʫʤʥʦʞʝʥʠʷ") F, ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚ ʪʘʙʣʠʮʘʭ ʚ 

ʊʘʙʣʠʮʘ 1 
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ʕ ð ʉ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ; ʆ ð 
ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ; ʊ ð 
ʪʦʞʜʝʩʪʚʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 
 

http://www.sci.aha.ru/


çʆʙʱʘʷ ʪʝʦʨʠʷ ʩʠʩʪʝʤè ʥʘ Practical Science : http://www.sci.aha.ru/ 

ʚʠʜʝ ʩʭʝʤʳ ʂʵʣʠ ʛʨʫʧʧʳ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʥʝʵʚʦʣʶʮʠʦʥʥʳʭ ʉ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 4-ʛʦ 

ʧʦʨʷʜʢʘ (ʪʘʙʣ. 1) ʠ ʝʝ ʘʙʩʪʨʘʢʪʥʦʛʦ ʘʥʘʣʦʛʘ (ʪʘʙʣ. 2). ʅʘ ʩʭʝʤʝ ʂʵʣʠ ʵʣʝʤʝʥʪʳ ʉ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʨʫʧʧʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʠ ʚ ʪʦʤ ʞʝ ʧʦʨʷʜʢʝ ʚ ʣʝʚʦʤ 

ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ; ʨʝʟʫʣʴʪʘʪʳ "ʧʝʨʝʤʥʦʞʝʥʠʷ" ʵʣʝʤʝʥʪʘ ʩʪʨʦʢʠ ʥʘ ʵʣʝʤʝʥʪ ʩʪʦʣʙʮʘ 

ʧʦʩʪʘʚʣʝʥʳ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʘʣʠʟʘʮʠʡ ʘʙʩʪʨʘʢʪʥʦʛʦ ʘʥʘʣʦʛʘ ð ʩʠʤʚʦʣʦʚ ʊ, ɸ, ɺ, ɸɺ ð ʤʦʛʫʪ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚʳʩʪʫʧʘʪʴ: 1) ʵʣʝʤʝʥʪʳ 7 ʧʦʜʛʨʫʧʧ 4-ʛʦ ʧʦʨʷʜʢʘ ʛʨʫʧʧʳ 8-ʛʦ ʧʦʨʷʜʢʘ 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʥʝʵʚʦʣʶʮʠʦʥʥʳʭ ʉ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʠʤʝʥʥʦ ð ʵʚʦʣʶʮʠʦʥʥʳʝ ʠ 

ʥʝʵʚʦʣʶʮʠʦʥʥʳʝ ʊ (ʪʦʞʜʝʩʪʚʝʥʥʳʝ), ʂʣ (ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ), ʂʯ (ʢʘʯʝʩʪʚʝʥʥʳʝ), ʂʣʂʯ; 

ʊ, ʂʣ, ʆ (ʦʪʥʦʩʠʪʝʣʴʥʳʝ), ʂʣʆ; ʊ, ʂʯ, ʆ, ʂʯʆ; ʊ, ʂʣʂʯ, ʂʣʆ, ʂʯʆ; ʊ, ʂʣ, ʂʯʆ, ʂʣʂʯʆ; 

ʊ, ʆ, ʂʣʂʯ, ʂʣʂʯʆ; ʊ, ʂʯ, ʂʣʆ, ʂʣʂʯʆ ʉ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ; 2) ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʩʠʩʪʝʤʥʦ-ʬʠʣʦʩʦʬʩʢʠʝ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ "ʥʠʯʪʦ, ʤʘʪʝʨʠʷ, ʜʫʭ, ʤʘʪʝʨʠʷ-ʜʫʭ"; "ʧʫʩʪʘʷ, 

ʦʙʲʝʢʪʠʚʥʘʷ, ʩʫʙʲʝʢʪʠʚʥʘʷ, ʦʙʲʝʢʪʠʚʥʦ-ʩʫʙʲʝʢʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ"; "ʩʫʙʩʪʘʥʮʠʷ, 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʷ, ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ"; "ʥʝʙʳʪʠʡʥʳʝ, ʮʝʣʦʩʪʥʳʝ, ʥʝʮʝʣʦʩʪʥʳʝ, 

ʮʝʣʦʩʪʥʦ-ʥʝʮʝʣʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ-ʩʠʩʪʝʤ". 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʨʫʧʧʘ 2-ʛʦ ʧʦʨʷʜʢʘ, ʦʙʦʙʱʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ: 

ʂʘʢ ʠ ʣʶʙʘʷ ʛʨʫʧʧʘ, ʦʥʘ ʜʦʧʫʩʢʘʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʠʥʪʝʨʧʨʝʪʘʮʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʦʣʠ ʊ ʠ ɸ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ ʵʣʝʤʝʥʪʳ 7 ʧʦʜʛʨʫʧʧ 2-ʛʦ ʧʦʨʷʜʢʘ ʛʨʫʧʧʳ 8-ʛʦ 

ʧʦʨʷʜʢʘ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʥʝʵʚʦʣʶʮʠʦʥʥʳʭ ʉ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʘ ʠʤʝʥʥʦ ð ʵʚʦʣʶʮʠʦʥʥʳʝ ʠ ʥʝʵʚʦʣʶʮʠʦʥʥʳʝ ʊ, ʂʣ; ʊ, ʂʯ; ʊ, ʆ; ʊ, ʂʣʂʯ; ʊ, ʂʣʆ; ʊ, 

ʂʯʆ; ʊ, ʂʣʂʯʆ ʉ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɿʜʝʩʴ ʧʨʠʚʝʜʝʥʳ ʩʠʤʚʦʣʳ ʚʩʝʭ 8 ʠ ʪʦʣʴʢʦ 8 ʉ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ (ʩʦʛʣʘʩʥʦ ʦʩʥʦʚʥʦʤʫ ʟʘʢʦʥʫ ʆʊʉʋ) ʦʜʠʥ 

ʦʙʲʝʢʪ-ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ "ʧʝʨʝʜʝʣʘʥ" ʚ ʩʝʙʷ (ʧʦʩʨʝʜʩʪʚʦʤ ʊ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ) ʠʣʠ ʚ 

ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ-ʩʠʩʪʝʤʳ (ʧʦʩʨʝʜʩʪʚʦʤ ʂʣ, ʂʯ, ʆ, ʂʣʂʯ, ʂʣʆ, ʂʯʆ, ʂʣʂʯʆ ʉ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ). ʉʭʝʤʘ ʂʵʣʠ 8 ʉ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʛʨʦʤʦʟʜʢʘ: ʦʥʘ ʩʦʩʪʦʠʪ 

ʠʟ 81 ʢʣʝʪʢʠ (1 +8 + 8 + 64=81). ʇʦʵʪʦʤʫ ʦʥʘ ʟʜʝʩʴ ʥʝ ʧʨʠʚʦʜʠʪʩʷ. ʆʜʥʘʢʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʟʜʝʩʴ ʬʨʘʛʤʝʥʪʳ ð ʩʭʝʤʳ ʝʝ ʧʦʜʛʨʫʧʧ 4-ʛʦ ʠ 2-ʛʦ ʧʦʨʷʜʢʦʚðʜʦʩʪʘʪʦʯʥʳ 

ʜʣʷ ʫʷʩʥʝʥʠʷ ʩʪʨʦʝʥʠʷ ʛʨʫʧʧʳ 8-ʛʦ ʧʦʨʷʜʢʘ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʟʘʢʦʥʫ F. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ 7 ʥʝʵʚʦʣʶʮʠʦʥʥʳʭ ʠ 7 ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʦʜʛʨʫʧʧ 2-ʛʦ ʧʦʨʷʜʢʘ 

ʩʠʩʪʝʤʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʢʘʞʜʦʝ ʠʟ ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʦʞʜʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʢʦʥʘ F ʛʨʫʧʧʫ 

ʩʠʤʤʝʪʨʠʠ 2-ʛʦ ʧʦʨʷʜʢʘ. ʅʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʙʫʢʚʘʣʴʥʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʩʠʩʪʝʤʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʟʘʢʦʥʦʤ F) 

ʧʨʠʩʫʱʠ ʛʘʨʤʦʥʠʷ, ʩʠʤʤʝʪʨʠʷ, ʠʟʚʝʩʪʥʘʷ ʧʦʣʥʦʪʘ ʠ ʟʘʤʢʥʫʪʦʩʪʴ ʥʘ ʩʝʙʷ. 

ʌʦʨʤʘʣʴʥʦʤʫ ʫʩʣʦʚʠʶ ʩʦʯʝʪʘʥʠʷ ʪʦʞʜʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʣʶʙʳʤ 

ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʤ ð ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ, ʢʘʯʝʩʪʚʝʥʥʳʤ, ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʠ ʪ.ʜ. ð ʨʝʘʣʴʥʦ 

ʦʪʚʝʯʘʝʪ ʬʘʢʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʞʜʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʝʨʘʟʨʳʚʥʦʤ ʝʜʠʥʩʪʚʝ ʩ 

ʪʦʞʜʝʩʪʚʝʥʥʳʤ. ʕʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʝʤʫ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʚʠʜʝ ʠʤʝʥʥʦ ʜʘʥʥʦʛʦ, 

ʪʦʞʜʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʤʫ ʩʝʙʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʪʝʯʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ (ʚʥʝ ʝʜʠʥʩʪʚʘ ʩ ʪʦʞʜʝʩʪʚʦʤ) 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ð ʨʘʟʥʳʝ ʬʦʨʤʳ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʥʳʝ ʬʦʨʤʳ ʠʟʤʝʥʝʥʠʷ ʨʘʟʚʠʪʠʷ ð 

ʠʤʝʥʥʦ ʢʘʢ ʜʘʥʥʳʝ ʬʦʨʤʳ ʧʨʦʩʪʦ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʙʳ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʩʢʘʟʘʥʥʦʝ 

ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʞʜʝʩʪʚʝʥʥʦʤʫ ʊ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʦʥʦ ʚʳʛʣʷʜʠʪ ʢʘʢ ʪʨʝʙʦʚʘʥʠʝ ʩʘʤʦʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʪʦʞʜʝʩʪʚʘ, ʩʦʚʧʘʜʝʥʠʷ 

ʪʦʞʜʝʩʪʚʘ ʩ ʩʘʤʠʤ ʩʦʙʦʡ ʚʦ ʚʨʝʤʝʥʠ. ʉʚʦʡʩʪʚʦ ʩʘʤʦʩʦʚʧʘʜʝʥʠʷ ʦʙʲʝʢʪʘ ʩ ʩʘʤʠʤ ʩʦʙʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʟʤʝʥʝʥʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʪʨʘʥʩʣʷʮʠʠ ʚʦ ʚʨʝʤʝʥʠ) ʠ ʝʩʪʴ 

ʩʠʤʤʝʪʨʠʷ, ʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ð ʝʝ ʵʢʩʧʣʠʢʘʮʠʷ. ʇʦʵʪʦʤʫ ʪʦʞʜʝʩʪʚʝʥʥʦʝ 
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ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʦʯʝʪʘʥʠʠ, ʢʦʤʧʦʟʠʮʠʠ ʩ ʩʘʤʠʤ ʩʦʙʦʡ ʪʘʢʞʝ ʦʙʨʘʟʫʝʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ð ʠʤʝʥʥʦ 1-ʛʦ ʧʦʨʷʜʢʘ: ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʛʨʫʧʧʦʚʦʡ ʦʧʝʨʘʮʠʝʡ ʊ ʭ ʊ = ʊ. ɺʝʣʠʯʠʥʘ ʩʠʤʤʝʪʨʠʠ ʛʨʫʧʧʳ ʪʦʞʜʝʩʪʚʘ 

ʥʘʠʤʝʥʴʰʘʷ ð ʝʜʠʥʠʮʘ. ʊʘʢʦʚʘ ʞʝ ʛʨʫʧʧʘ ʩʠʤʤʝʪʨʠʠ ʣʶʙʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʬʠʛʫʨʳ 

ð ʨʫʢʠ, ʣʠʩʪʘ ʙʝʛʦʥʠʠ, ʤʦʣʝʢʫʣʳ ʛʣʶʢʦʟʳ, ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʪʝʪʨʘʵʜʨʘ ʠʣʠ ʩʪʨʘʥʠʮʳ 

ʵʪʦʡ ʩʪʘʪʴʠ. ʉʠʤʤʝʪʨʠʷ ʦʙʲʝʢʪʠʚʥʦʡ, ʩʫʙʲʝʢʪʠʚʥʦʡ, ʦʙʲʝʢʪʠʚʥʦ-ʩʫʙʲʝʢʪʠʚʥʦʡ, ʧʫʩʪʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ ʝʜʠʥʠʮʳ. ʃʠʰʠʪʝ ʄʠʨ ʵʪʦʡ ʝʜʠʥʠʮʳ, ʠ ʦʥ ʧʝʨʝʩʪʘʥʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ! ʂʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ, ʦʙʦʙʱʝʥʥʦʡ ʩʭʝʤʝ ʂʵʣʠ ʛʨʫʧʧʳ 2-ʛʦ ʧʦʨʷʜʢʘ 

ʤʦʛʫʪ ʙʳʪʴ ʜʘʥʳ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ð ʠ ʚ ʰʫʪʢʫ, ʠ 

ʚʩʝʨʴʝʟ (ʙʦʣʴʰʝ ʚʩʝʨʴʝʟ) ð ʧʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

 

ʅʦʚʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʭʝʤʳ ʂʵʣʠ ʛʨʫʧʧʳ 

2-ʛʦ ʧʦʨʷʜʢʘ ʥʘ ʷʟʳʢʝ ʥʠʯʪʦ (ʅ), ʤʘʪʝʨʠʠ (ʄ), ʜʫʭʘ (ɼ): 
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ɺ ʵʪʠʭ ʛʨʫʧʧʘʭ ʚ ʨʦʣʠ ʊ-ʵʣʝʤʝʥʪʘ ʧʦʧʝʨʝʤʝʥʥʦ ʚʳʩʪʫʧʘʶʪ ʅ, ʄ ʠ ɼ, ʧʨʠʯʝʤ ʠʭ 

ʧʘʨʥʳʝ "ʧʨʦʠʟʚʝʜʝʥʠʷ" ʜʘʶʪ ʩʘʤʳʝ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʧʨʠʤʝʨ, ʩʣʝʜʫʷ 

ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʠʤʝʝʤ: ʄʭʄ = ʅ, ɼʭɼ = ʅ, ʄʭʄ = ɼ, ʅʭʅ = ʄ, ʅʭʅ = ɼ ʠ ʪ. ʜ. ʏʝʤ ʥʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʤʠʩʪʠʢʠ, ʦʢʢʫʣʴʪʠʟʤʘ, ʵʟʦʪʝʨʠʢʠ?! 

 

2. ʉʠʤʤʝʪʨʠʷ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʥʝʵʚʦʣʶʮʠʦʥʥʳʭ ʉ-ʘʥʪʠʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (+,- 

ʬʦʨʤ ʉ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ), ʚ ʯʘʩʪʥʦʩʪʠ, "ʧʨʷʤʦʡ" ʠ "ʦʙʨʘʪʥʦʡ" ʠʟʦʤʝʨʠʟʘʮʠʠ ʚ ʩʣʫʯʘʝ 

ʆ-ʧʨʝʦʙʨʘ-ʟʦʚʘʥʠʡ, "ʩʣʦʞʝʥʠʷ" ʠ "ʚʳʯʠʪʘʥʠʷ" ʚ ʩʣʫʯʘʝ ʂʣ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʪ. ʜ. ʆʥʘ 

ʵʢʩʧʣʠʮʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʘʢʞʝ ʙʝʩʢʦʥʝʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʦʙʣʘʜʘʝʪ ʧʦʨʷʜʢʦʤ 3
n
 (n = 0, 1, 2, 3, ..., ʜʘ) ʠ ʚʩʝ ʦʥʠ ʧʦʜʯʠʥʷʶʪʩʷ 

ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʟʘʢʦʥʫ ʫʤʥʦʞʝʥʠʷ U, ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚ ʚʠʜʝ ʩʭʝʤʳ ʂʵʣʠ 

ʘʙʩʪʨʘʢʪʥʦʡ (ʦʙʦʙʱʝʥʥʦʡ) ʛʨʫʧʧʳ 3-ʛʦ ʧʦʨʷʜʢʘ: 

 

 

 

 

 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʘʣʠʟʘʮʠʡ ʵʪʦʡ ʛʨʫʧʧʳ ð ʩʠʤʚʦʣʦʚ ʊ, +ɸ, -ɸ ð ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ, ʚ 

ʯʘʩʪʥʦʩʪʠ: 1) 13 ʧʦʜʛʨʫʧʧ 3-ʛʦ ʧʦʨʷʜʢʘ ʛʨʫʧʧʳ 27-ʛʦ ʧʦʨʷʜʢʘ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ 

ʥʝʵʚʦʣʶʮʠʦʥʥʳʭ ʉ-ʘʥʪʠʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʠʤʝʥʥʦ: ʵʚʦʣʶʮʠʦʥʥʳʝ ʠ ʥʝʵʚʦʣʶʮʠʦʥʥʳʝ 

ʊ, +ʂʣ, -ʂʣ; ʊ, +ʂʯ, -ʂʯ; ʊ, +ʆ, -ʆ; ʊ, +ʂʣ+ʂʯ, -ʂʣ-ʂʯ; ʊ, +ʂʣ-ʂʯ, -ʂʣ+ʂʯ; ʊ, +ʂʣ+ʆ, -
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