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ɸʥʥʦʪʘʮʠʷ: 

ʉʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʨʘʚʦʪʳ ʧʦʩʪʫʣʘʪʦʚ 

ʠ ʚʟʛʣʷʜʦʚ ʥʘ ʩʫʪʴ ʪʝʧʣʦʪʳ ʠ ʩʪʨʦʝʥʠʝ ʤʠʢʨʦʤʠʨʘ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

(ʢʚʘʥʪʦʚʦʡ) ʪʝʦʨʠʝʡ ʪʝʧʣʦʪʳ (ʕʊʊ) [1]. 

ʆʧʠʩʘʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʝʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʘʜʠʘʙʘʪʳ ʜʣʷ 

ʚʦʟʜʫʭʘ ʠ ʛʝʣʠʷ ʠ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʈʘʟʲʷʩʥʸʥ 

ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʘʜʠʘʙʘʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʕʊʊ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʩ ʧʦʟʠʮʠʡ ʕʊʊ: 

- ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʝʣʠʯʠʥ rʧʦʢʘʟʘʪʝʣʷ ʘʜʠʘʙʘʪʳ, 

- ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʪʝʨʤʦʜʠʥʘʤʠʢʠ (ɹʦʡʣʷ-ʄʘʨʠʦʪʪʘ, ɻʝʡ-ʃʶʩʩʘʢʘ, ʐʘʨʣʷ), 

- ʚʝʣʠʯʠʥ r ʦʪʥʦʰʝʥʠʡ Cp/CV ʜʣʷ ʨʝʘʣʴʥʳʭ ʛʘʟʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʁ ʪʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʂʣʝʤʘʥʘ-ɼʝʟʦʨʤʘ. 

 

1. ʉʦʚʨʝʤʝʥʥʳʝ ʚʟʛʣʷʜʳ ʥʘ ʩʫʪʴ ʘʜʠʘʙʘʪʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʩʞʘʪʠʠ ʛʘʟʘ ʧʦʚʳʰʘʶʪʩʷ ʝʛʦ ʜʘʚʣʝʥʠʝ ʠ ʝʛʦ 

ʪʝʤʧʝʨʘʪʫʨʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʛʘʟʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʧʘʜʘʶʪ. ɽʩʣʠ 

ʧʨʠ ʵʪʦʤ ʛʘʟ ʥʝ ʦʙʤʝʥʠʚʘʝʪʩʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ ʩ ʦʢʨʫʞʘʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʚʢʣʶʯʘʷ 

ʸʤʢʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʵʪʦʪ ʛʘʟ ʩʦʜʝʨʞʠʪʩʷ, ʪʦ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʩʞʘʪʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ 

ʥʘʟʳʚʘʪʁʩʷ ʘʜʠʘʙʘʪʥʳʤʠ (ʘʜʠʘʙʘʪʠʯʝʩʢʠʤʠ). 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ (ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ, ʤʦʣʝʢʫʣʷʨʥʦ-

ʢʠʥʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ, ʬʠʟʠʯʝʩʢʘʷ ʢʠʥʝʪʠʢʘ) ʜʦ ʩʠʭ ʧʦʨ 

ʦʙʲʷʩʥʷʝʪ ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʚ ʨʘʙʦʪʦʡ, ʢʦʪʦʨʘʷ ʩʦʚʝʨʰʘʝʪʩʷ ʥʘʜ 

ʛʘʟʘʤʠ ʧʨʠ ʠʭ ʩʞʘʪʠʠ ʠʣʠ ʢʦʪʦʨʫʶ ʩʦʚʝʨʰʘʝʪ ʩʘʤ ʛʘʟ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ. Cʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʘʜʠʘʙʘʪʥʳʭ ʧʨʦʮʝʩʩʘʭ Ў╣ ╣ ╣  ʚʳʟʚʘʥʦ ʨʘʙʦʪʦʡ ɸ, 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʥʘʜ ʛʘʟʦʤ: 

═ ╒╥╣ ╣ .  (1) 

ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʚ ʧʨʠ ʘʜʠʘʙʘʪʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʳʚʘʝʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ, ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʦʡ ʘʜʠʘʙʘʪʦʡ ʇʫʘʩʩʦʥʘ: 

▬ ╥♬ ╬▫▪▼◄ (2) 

ʦʩʥʦʚʘʥʠʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʟʘʥʠʤʘʝʤʳʡ ʛʘʟʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʘʩʩʦʡ ʦʙʲʸʤ V, ʘ 

ʧʦʢʘʟʘʪʝʣʝʤ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣ ɹʘʜʠʘʙʘʪʳ ɔ: 

♬
╒▬

╒╥
 , ʛʜʝ (3) 

Cp ʠ CV - ʪʝʧʣʦʸʤʢʦʩʪʠ ʛʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ ʠ ʧʦʩʪʦʷʥʥʦʤ 

ʦʙʲʸʤʝ. 

mailto:d-pi@yandex.ru
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p ï ʜʘʚʣʝʥʠʝ ʛʘʟʘ, 

V ï ʦʙʲʝʤ, ʟʘʥʠʤʘʝʤʳʡ ʛʘʟʦʤ, 

T ï ʘʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ (2) ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚ, ʪʝʧʣʦʸʤʢʦʩʪʠ ʢʦʪʦʨʳʭ 

ʩʯʠʪʘʪʁʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʠ ʘʜʠʘʙʘʪʥʳʭ ʧʨʦʮʝʩʩʘʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

▬
╬▫▪▼◄

╥♬
╬▫▪▼◄ ╥ ♬

, (4) 

ʘ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠ ̫ʪʝʤʧʝʨʘʪʫʨʳ ï ʫʨʘʚʥʝʥʠʝʤ: 

╣
╬▫▪▼◄

╥♬
╬▫▪▼◄ ╥ ♬. (5) 

 

ɺʝʣʠʯʠʥʫ ʧʦʢʘʟʘʪʝʣʷ ʘʜʠʘʙʘʪʳ ɔ ʚ çʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠè ʧʨʠʥʷʪʦ ʦʙʦʩʥʦʚʳʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʢʠʭ çʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳè ʫ ʛʘʟʦʦʙʨʘʟʥʳʭ ʤʦʣʝʢʫʣ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, 

[11], ʮʠʪʠʨʫʶ: çéʢʣʘʩʩʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʥʝ ʩʤʦʛʣʘ ʧʨʘʚʠʣʴʥʦ ʦʧʠʩʘʪʴ ʥʝʢʦʪʦʨʳʝ ʷʚʣʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʤyʢʦʩʪʠ CV ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʧʨʦʚʝʨʛʘʝʪʩʷ ʦʧʳʪʦʤ. 

ʉʦʛʣʘʩʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʩ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʫʜʘʣʦʩʴ, ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʠʚ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʚ ʦʧʨʝʜʝʣʥyʥʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʥʝ ʚʦʟʙʫʞʜʘʶʪʩʷ, 

çʚʳʤʦʨʘʞʠʚʘʶʪʩʷè. ʅʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʠʝ ʩ ʦʧʳʪʦʤ ʧʨʠ T = 300 K ʜʦʩʪʠʛʘʝʪʩʷ, ʝʩʣʠ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʥʝ ʚʦʟʙʫʞʜʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʤʦʣʝʢʫʣ.è 

ʉʦʚʨʝʤʝʥʥʘ ̫ ʪʝʦʨʝʪʠʯʝʩʢʘ ̫ ʬʠʟʠʢʘ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ɔ ʜʣʷ ʠʜʝʘʣʴʥʳʭ 

ʦʜʥʦʘʪʦʤʥʳʭ ʛʘʟʦʚ, ʨʘʚʥʦʡ 5/3, 7/5 ï ʜʣʷ ʜʚʫʭʘʪʦʤʥʳʭ ʠ 4/3 ï ʜʣʷ ʪʨʸʭʘʪʦʤʥʳʭ. ʅʘ 

ʧʨʘʢʪʠʢʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ ʘʜʠʘʙʘʪʳ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʠʩʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ, ʥʦ ʚ ʦʙʱʝʤ ʧʨʠʚʝʜʝʥʥʳʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʧʨʘʚʦʯʥʠʢʘʭ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʘʜʠʘʙʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʤ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʛʝʣʠʷ (He) ɔ = 1,660, ʘ ʜʣʷ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ 0 ʜʦ 

200Áʉ ɔ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,403 ʜʦ 1,398. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʝʧʣʦʪʝ (ʬʫʥʜʘʤʝʥʪʦʤ ʢʦʪʦʨʳʭ ʪʘʢ ʠʣʠ ʠʥʘʯʝ 

ʷʚʣʷʝʪʩʷ çʢʣʘʩʩʠʯʝʩʢʘʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷè) ʦʩʥʦʚʘʥʳ ʥʘ ʚʝʩʴʤʘ ʥʘʠʚʥʳʭ 

ʚʟʛʣʷʜʘʭ ʜʚʫʭʚʝʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʪʝʧʣʦʪʘ ʝʩʪʴ ʭʘʦʪʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ 

ʤʦʣʝʢʫʣ, ʘʪʦʤʦʚ ʠ ʠʦʥʦʚ. ɽʱʝ ʨʘʥʴʰʝ, ʥʘ ʟʘʨʝ ʩʪʘʥʦʚʣʝʥʠʷ ʬʠʟʠʢʠ, ʟʘ ʪʝʧʣʦʪʫ 

ʧʨʠʥʠʤʘʣʠ, ʧʦ ʪʝʦʨʠʠ ɻʝʦʨʛʘ ʐʪʘʣʷ, ʥʝʢʦʝ ʚʝʱʝʩʪʚʦ çʬʣʦʛʠʩʪʦʥè, ʧʦʪʦʤ ï ʥʝʢʠʡ 

ʥʝʚʠʜʠʤʳʡ ʙʝʩʮʚʝʪʥʳʡ ʠ ʥʝʚʝʩʦʤʳʡ ʛʘʟ çʪʝʧʣʦʨʦʜè (le calorique), çʤʘʛʤʘʪʠʯʝʩʢʠʡ ʛʘʟè 

(fluide ign®), ʢʘʢ ʝʛʦ ʥʘʟʳʚʘʣ ɸʥʪʫʘʥ ʜʝ ʃʘʚʫʘʟʴʝ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʘʢʩʠʤʘʣʴʥʦ ʢʨʘʪʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚ ʧʦʣʴʟʫ 

ʚʟʛʣʷʜʦʚ ʕʊʊ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʦʤ, ʯʪʦ ʪʝʧʣʦʪʘ ʠʤʝʝʪ ʪʫ ʞʝ ʧʨʠʨʦʜʫ, ʯʪʦ ʠ ʩʚʝʪ, ʪʦ ʝʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ, ʢʘʢ ʠ 

çʤʘʛʤʘʪʠʯʝʩʢʠʡ ʛʘʟè ʜʝ ʃʘʚʫʘʟʴʝ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʚʝʩʦʤʦ, ʥʝ ʠʤʝʝʪ ʟʘʧʘʭʘ ʠ ʥʝʚʠʜʠʤʦ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʛʣʘʟʦʤ ï ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʩʚʝʪʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʇʨʠ 

ʵʪʦʤ ʕʊʊ ʚʦʚʩʝ ʥʝ ʦʪʨʠʮʘʝʪ ʧʝʨʝʜʚʠʞʝʥʠʡ ʛʘʟʦʦʙʨʘʟʥʳʭ ʤʦʣʝʢʫʣ, ʥʘʧʨʠʤʝʨ, ʢʦʥʚʝʢʮʠʠ, 

ʠʣʠ ʧʨʦʷʚʣʝʥʠʷ ʟʘʢʦʥʘ ɸʨʭʠʤʝʜʘ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʛʦʨʷʯʠʡ ʠʣʠ ʣʸʛʢʠʡ ʛʘʟ ʚʩʝʛʜʘ 

ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ. ɺʩʝ ʵʪʠ ʷʚʣʝʥʠʷ ï ʣʠʰʴ ʩʣʝʜʩʪʚʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʩ ʛʘʟʦʚʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʧʨʠ ʠʟʣʫʯʝʥʠʠ ʠ ʧʦʛʣʦʱʝʥʠʠ ʢʚʘʥʪʦʚ ʪʝʧʣʦʚʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʚ ʥʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ, ʠʥʬʨʘʢʨʘʩʥʦʤ, ʩʚʝʪʦʚʦʤ ʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʯʘʩʪʷʭ ʩʧʝʢʪʨʘ) ʠ ʣʝʛʢʦ ʦʙʲʷʩʥʷʶʪʩʷ ʟʘʢʦʥʘʤʠ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ. 



É ɼʫʙʨʦʚʩʢʠʡ ʇ.ʀ., 2012 ɀɔɓɔɣɑɝɖɔɕ ɝɘɧɝɗ ɌɐɔɌɍɌɞəɧɡ ɛɜɚɢɑɝɝɚɎ 3 

2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʚʣʝʥʠʷ ʛʘʟʘ 

ʦʪ ʟʘʥʠʤʘʝʤʦʛʦ ʠʤ ʦʙʲʝʤʘ ʧʨʠ ʘʜʠʘʙʘʪʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

 

ʃʝʪ 25 ʥʘʟʘʜ ʷ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʨʫʙʯʘʪʳʭ ʜʠʟʝʣʴ-ʤʦʣʦʪʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʛʨʫʞʝʥʠʷ ʩʚʘʡ, ʠ ʙʳʣ ʥʝʤʥʦʛʦ ʫʜʠʚʣʸʥ ʪʦʤʫ, ʯʪʦ ʭʘʨʘʢʪʝʨ 

ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʩ̫ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʘʜʠʘʙʘʪʳ 

ʇʫʘʩʩʦʥʘ. ʊʦʛʜʘ ʷ ʪʘʢ ʠ ʥʝ ʩʤʦʛ ʥʘʡʪʠ ʣʦʛʠʯʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʵʪʦʤʫ. ʉ ʪʝʭ ʧʦʨ ʤʥʝ ʥʝ 

ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʚ ʦʪʢʨʳʪʦʡ ʧʝʯʘʪʠ ʥʠ ʦʜʥʦʛʦ ʦʧʠʩʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ ʦʪ ʟʘʥʠʤʘʝʤʦʛʦ ʠʤ ʦʙʲʸʤʘ (ʠʣʠ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ 

ʛʘʟʘ), ʭʦʪʷ, ʢʘʢ ʷ ʧʦʣʘʛʘʶ, ʪʘʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʝ ʤʦʛʣʠ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ. ɺʦʟʤʦʞʥʦ, 

ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʝ ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʧʦ ʧʨʠʯʠʥʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʨʘʩʭʦʞʜʝʥʠʷ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʘʜʠʘʙʘʪʦʡ ʇʫʘʩʩʦʥʘ ʠʟ ʚʧʦʣʥʝ ʧʦʥʷʪʥʦʛʦ ʦʧʘʩʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ ʧʨʦʩʣʳʪʴ ʧʦʣʥʳʤʠ ʥʝʚʝʞʜʘʤʠ. 

ɺ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʘʭ ʵʢʩʧʝʨʠʤʝʥʪ r ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʁ ʭʘʨʘʢʪʝʨʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʟʘʥʠʤʘʝʤʦʛʦ ʠʤ ʦʙʲʝʤʘ ʧʨʠ ʘʜʠʘʙʘʪʥʳʭ ʧʨʦʮʝʩʩʘʭ ʥʝ 

ʧʨʦʚʦʜʷʪ. ʆʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʩʪʫʜʝʥʪʦʚ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ ʦʙʫʯʘʶʪ 

çʦʩʪʨʦʫʤʥʦʤʫè ʤʝʪʦʜʫ ʂʣʝʤʘʥʘ-ɼʝʟʦʨʤʘ, ʢʦʪʦʨʳʡ, ʢʘʢ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, çʣʝʛʢʦ ʠ ʧʨʦʩʪʦè 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪ ɹʚʝʣʠʯʠʥʫ ʧʦʢʘʟʘʪʝʣʷ ʘʜʠʘʙʘʪʳ [7], [9], [11]. 

ʆʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ, ʩʘʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʘʜʠʘʙʘʪʥʳʡ 

ʧʨʦʮʝʩʩ, ʮʠʪʠʨʫʶ [11], çéʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʝ ʷʚʣʷʝʪʩʷ ʘʜʠʘʙʘʪʠʯʝʩʢʠʤ, ʪʘʢ ʢʘʢ 

ʩʪʝʢʣʷʥʥʳʡ ʩʦʩʫʜ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ, ʥʝ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥ.è ʀ 

ʧʦʵʪʦʤʫ ʵʪʦ ʢʚʘʟʠʘʜʠʘʙʘʪʥʦʝ çéʨʘʩʰʠʨʝʥʠʝ ʚʦʟʜʫʭʘ é ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʙʳʩʪʨʦ,é ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʝʢʫʥʜ.è ɸ ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʜʚʫʭ ʩʝʢʫʥʜ? ʇʦʯʝʤʫ ʥʝ ʙʦʣʴʰʝ ʠ ʥʝ ʤʝʥʴʰʝ? 

ʅʦ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʘ ʂʣʝʤʘʥʘ-ɼʝʟʦʨʤʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʠ ʩʘʤ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʦʙʲʸʤʘ ʛʘʟʘ, ʠ ʚʝʣʠʯʠʥʘ 

ʧʦʢʘʟʘʪʝʣʷ ʘʜʠʘʙʘʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʤʝʪʦʜʦʤ ʧʨʷʤʳʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʘ 

ʥʘ ʦʩʥʦʚʝ ʚʳʚʦʜʦʚ çʢʣʘʩʩʠʯʝʩʢʦʡè ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ (ʄʂʊ). ʊʦ ʝʩʪʴ 

ʥʘʣʠʮʦ ʧʘʨʘʜʦʢʩʘʣʴʥʘʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʟʥʘʥʠʷ ʩʠʪʫʘʮʠʷ ï ʥʝ ʪʝʦʨʠʷ 

ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʦʚ, ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʳʪʘʶʪʩʷ ʟʘʛʥʘʪʴ ʚ ʧʨʦʢʨʫʩʪʦʚʦ ʣʦʞʝ çʢʣʘʩʩʠʯʝʩʢʦʡè ʄʂʊ. 

ʇʦʵʪʦʤʫ ʷ ʨʝʰʠʣ ʧʦʩʪʘʚʠʪʴ ʦʧʳʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʩʪʨʦʠʪʴ ʜʠʘʛʨʘʤʤʫ ʟʘʚʠʩʠʤʦʩʪʠ 

ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʦʪ ʟʘʥʠʤʘʝʤʦʛʦ ʠʤ ʦʙʲʸʤʘ, ʤʝʪʦʜʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʠʩʭʦʜʷ 

ʠʟ ʩʚʦʠʭ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʠʩʧʨʘʚʥʳʡ ʧʥʝʚʤʦʮʠʣʠʥʜʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʧʥʝʚʤʦʧʨʠʚʦʜʘʭ, 

ʧʦʦʯʝʨʸʜʥʦ ʫʩʪʘʥʘʚʣʠʚʘʣʩ ̫ ʤʘʥʦʤʝʪʨ ʠʣʠ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ (ʜʘʪʯʠʢ) 

ʜʘʚʣʝʥʠʷ. ʆʙʲʝʤ ʛʘʟʘ ʚʥʫʪʨʠ ʮʠʣʠʥʜʨʘ ʠʟʤʝʥʷʣʩʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʦʨʰʥʷ. 

ʇʦ ʚʝʣʠʯʠʥʝ ʭʦʜʘ ʧʦʨʰʥʷ, ʠʟʤʝʨʷʝʤʦʛʦ ʣʠʥʝʡʢʦʡ ʠʣʠ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ, 

ʦʧʨʝʜʝʣʷʣʩʷ ʟʘʥʠʤʘʝʤʳʡ ʛʘʟʦʤ ʦʙʲʝʤ, ʘ ʩ ʤʘʥʦʤʝʪʨʘ (ʚʠʟʫʘʣʴʥʦ) ʠʣʠ ʩ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʘʚʣʝʥʠʷ (ʧʦʩʨʝʜʩʪʚʦʤ ɸʎʇ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʢʦʤʧʴʶʪʝʨ) ʩʥʠʤʘʣʠʩʴ 

ʧʦʢʘʟʘʥʠʷ ʦ ʚʝʣʠʯʠʥʝ ʜʘʚʣʝʥʠ̫  ʛʘʟʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʥʝʚʤʦʮʠʣʠʥʜʨ r ʬʠʨʤʳ Festo 

(www.festo.com) DSW-40-50P ʠ DSW-32-50P ʩ ʭʦʜʦʤ ʧʦʨʰʥʷ ï 50 ʤʤ ʠ ʜʠʘʤʝʪʨʦʤ 

ʧʦʨʰʥʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 40 ʠ 32 ʤʤ (ʩʤ. ʬʦʪʦ 1) ɼʣʷ ʮʠʣʠʥʜʨʘ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ 

ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ (ʩʤ. ʬʦʪʦ 1), ʧʦʟʚʦʣʷʶʱʝʝ ʟʘʢʨʝʧʠʪʴ ʝʛʦ ʠ ʩʦʟʜʘʚʘʪʴ 

ʜʘʚʣʝʥʠʝ ʥʘ ʰʪʦʢ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʥʪʘ, ʠʤʝʶʱʝʛʦ ʰʘʛ ʨʝʟʴʙʳ 1 ʤʤ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 

http://www.festo.com/


É ɼʫʙʨʦʚʩʢʠʡ ʇ.ʀ., 2012 ɀɔɓɔɣɑɝɖɔɕ ɝɘɧɝɗ ɌɐɔɌɍɌɞəɧɡ ɛɜɚɢɑɝɝɚɎ 4 

ʣʝʛʢʦ ʦʧʨʝʜʝʣʷʪʴ ʦʙʲʝʤ ʛʘʟʘ (ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ) ʚʥʫʪʨʠ ʧʦʣʦʩʪʠ ʮʠʣʠʥʜʨʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʨʘʟʨʝʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʮʠʣʠʥʜʨʝ ï 10 bar (ʧʨʠʤʝʨʥʦ 10 ʘʪʤ.). ʉʪʝʧʝʥʴ ʩʞʘʪʠʷ ʛʘʟʘ 

▪
╥

╥
 (6) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʪʝʢʫʱʝʛʦ ʦʙʲʸʤʘ ʚ ʟʘʤʢʥʫʪʦʡ ʧʦʣʦʩʪʠ ʮʠʣʠʥʜʨʘ V ʢ 

ʥʘʯʘʣʴʥʦʤʫ ʦʙʲʸʤʫ V0. 
 

 
ʌʦʪʦ 1 ʇʥʝʚʤʦʮʠʣʠʥʜʨ DSW-40-50P ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʥʝʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʜʘʚʣʝʥʠʷ ʚ 

ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʤ ʩʪʘʥʢʝ ʠ ʤʫʣʴʪʠʤʝʪʨ UT-30C ʩ ʪʝʨʤʦʜʘʪʯʠʢʦʤ. 

(ʩʤ. ʧʨʠʤʝʯʘʥʠʝ * ʚ ʢʦʥʮʝ ʩʪʘʪʴʠ) 
 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘʪʦʨʦʚ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʜʘʚʣʝʥʠʷ ɼ2,5 ˉ 330483 ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ çʆʨʣʵʢʩè [6] (ʩʤ. ʬʦʪʦ 2) ʠ ʤʘʥʦʤʝʪʨ ɼʄ-

15-100-1-G ʦʪ ʬʠʨʤʳ ʄeter. (www.meter.ru, ʩʤ. ʬʦʪʦ 2).  

 
ʌʦʪʦ 2 ɺ ʧʥʝʚʤʦʮʠʣʠʥʜʨ ʫʩʪʘʥʦʚʣʝʥ ʤʘʥʦʤʝʪʨ ɼʄ-15-100-1-G 

ʉʣʝʚʘ ʚʚʝʨʭʫ ʚʠʜʝʥ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʜʘʚʣʝʥʠʷ ɼ2,5 ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ çʆʨʣʵʢʩè. 

http://www.meter.ru/


É ɼʫʙʨʦʚʩʢʠʡ ʇ.ʀ., 2012 ɀɔɓɔɣɑɝɖɔɕ ɝɘɧɝɗ ɌɐɔɌɍɌɞəɧɡ ɛɜɚɢɑɝɝɚɎ 5 

ʋʞʝ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ 

ʜʣʷ ʤʝʥʷ ʙʳʣʘ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ ʛʘʟʘ ʚʥʫʪʨʠ ʮʠʣʠʥʜʨʘ ʩ ʩʘʤʠʤ ʮʠʣʠʥʜʨʦʤ. 

ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʧʦʨʰʥʷ ʚʠʥʪʦʤ ʷ ʥʝ ʤʦʛ ʜʦʙʠʪʴʩʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʨʰʥʷ ʙʦʣʴʰʝ 

3 ʤʤ/ʩʝʢ, ʢʦʪʦʨʦʡ, ʩʫʜʷ ʧʦ ʧʦʣʫʯʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʷʚʥʦ ʥʝ ʭʚʘʪʘʣʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʨʦʮʝʩʩʳ ʩʞʘʪʠʷ ʠ ʨʘʟʨʷʞʝʥʠʷ ʛʘʟʘ ʤʦʞʥʦ ʙʳʣʦ ʩʯʠʪʘʪʴ ʘʜʠʘʙʘʪʥʳʤʠ. ʇʦ ʤʦʝʡ 

ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ, ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʙʳʣʦ ʩʯʠʪʘʪʴ ʘʜʠʘʙʘʪʥʳʤ, ʝʩʣʠ ʦʥ ʧʨʦʪʝʢʘʣ ʤʝʥʝʝ 

ʯʝʤ ʟʘ ʦʜʥʫ ʜʝʩʷʪʫʶ ʜʦʣʠ ʩʝʢʫʥʜʳ. ʇʦʵʪʦʤʫ 1,5é2 ʩʝʢʫʥʜʳ ʪʝʧʣʦʦʙʤʝʥʘ ʛʘʟʘ ʩʦ 

ʩʪʝʢʣʷʥʥʳʤ ʙʘʣʣʦʥʦʤ ʚ ʤʝʪʦʜʝ ʂʣʝʤʘʥʘ-ɼʝʟʦʨʤʘ ʫʞʝ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʨʛʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʘʜʠʘʙʘʪʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʚʝʨʠʪʴ ʨʘʙʦʪʫ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʢʦʥʫ ɹʦʡʣʷ-

ʄʘʨʠʦʪʪʘ. 

ɼʣʷ ʵʪʦʛʦ ʤʥʦʡ ʙʳʣ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ ʠʟʛʦʪʦʚʣʝʥ ʠ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʦʩʚʝʨʣʝʥʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʧʦʣʦʩʪʴ ʮʠʣʠʥʜʨʘ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ (ʩʤ. ʬʦʪʦ 3). ɼʘʪʯʠʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʤʦʩʪ ʠʟ ʜʚʫʭ ʤʠʥʠʘʪʶʨʥʳʭ ʧʣʘʪʠʥʦʚʳʭ 

ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʚ 700-102AAB-B00 ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ Honeywell ʨʘʟʤʝʨʦʤ 

2,1Ĭ2,3Ĭ0,9 ʤʤ ʩ R0 =1000 ʆʤ ʠ ʚʨʝʤʝʥʝʤ ʦʪʢʣʠʢʘ ʚ ʚʦʟʜʫʭʝ 2,0 ʩʝʢ ʠ ʜʚʫʭ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʨʝʟʠʩʪʦʨʦʚ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ 999 ʠ 1000 ʆʤ. ɼʘʪʯʠʢʠ 700-

102AAB-B00 ʨʘʟʤʝʱʘʣʠʩʴ ʚʥʫʪʨʠ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ, ʧʦʩʪʦʷʥʥʳʝ ʨʝʟʠʩʪʦʨʳ ï ʩʥʘʨʫʞʠ. 
 

 
ʌʦʪʦ 3. ʄʦʩʪʦʚʦʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 

ʧʣʘʪʠʥʦʚʳʭ ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʚ 700-102AAB-B00. 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʘʜʠʘʙʘʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʠʭ 

ʧʨʦʪʝʢʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ï ʚʚʠʜʫ 

ʜʣʠʪʝʣʴʥʦʛʦ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ (2,0 ʩʝʢ), ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʜʘʞʝ ʫ ʵʪʠʭ 

ʤʠʥʠʘʪʶʨʥʳʭ ʧʣʘʪʠʥʦʚʳʭ ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʚ ʠʭ ʪʝʧʣʦʸʤʢʦʩʪʴ ʩʦʧʦʩʪʘʚʠʤʘ ʩ 

ʪʝʧʣʦʸʤʢʦʩʪʴʶ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʤʘ ʛʘʟʘ. ʅʦ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʛʘʟʘ ʧʨʠ ʧʨʦʚʝʨʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʢʦʥʫ ɹʦʡʣʷ-ʄʘʨʠʦʪʪʘ ʦʥ ʧʦʜʦʰʸʣ ʚ ʩʘʤʳʡ ʨʘʟ. 

ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʫʞʝ ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʧʦʨʰʥʷ 0,2é0,5 ʤʤ/ʩʝʢ ʧʨʦʮʝʩʩ ʩʞʘʪʠʷ ʛʘʟʘ ʧʨʦʠʩʭʦʜʠʣ ʧʨʘʢʪʠʯʝʩʢʠ ʠʟʦʪʝʨʤʠʯʝʩʢʠ, 

ʩʫʜʷ ʧʦ ʪʦʤʫ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʧʨʝʚʳʰʘʣʠ 0,3% ʦʪ ʝʸ ʘʙʩʦʣʶʪʥʦʡ 

ʚʝʣʠʯʠʥʳ. 



É ɼʫʙʨʦʚʩʢʠʡ ʇ.ʀ., 2012 ɀɔɓɔɣɑɝɖɔɕ ɝɘɧɝɗ ɌɐɔɌɍɌɞəɧɡ ɛɜɚɢɑɝɝɚɎ 6 

ʇʨʦʚʝʨʢʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʢʦʥʫ ɹʦʡʣʷ-ʄʘʨʠʦʪʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 

ʘʙʩʦʣʶʪʥʳʭ ʜʘʚʣʝʥʠʡ ʦʪ 0 ʜʦ 8,5 ʘʪʤ. ʆʥʘ ʧʦʟʚʦʣʠʣʘ: 

ʚʦ-ʧʝʨʚʳʭ, ʧʨʦʚʝʨʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪ r ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʟʘʢʦʥʫ ɹʦʡʣʷ-ʄʘʨʠʦʪʪʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʤʘʥʦʤʝʪʨʦʤ ɼʄ-15-100-1-G 

ʥʝ ʧʨʝʚʳʰʘʣʦ Ñ4%, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʜʘʚʣʝʥʠʷ ɼ2,5 ï Ñ1%. 

ɺʦ-ʚʪʦʨʳʭ, ʫʪʦʯʥʠʪʴ ʧʦʣʥʳʡ ʦʙʲʸʤ ʛʘʟʘ ʚʥʫʪʨʠ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʣʦʩʪʠ ʮʠʣʠʥʜʨʘ, 

ʠʟʥʘʯʘʣʴʥʦ ʥʝʚʝʨʥʦ ʤʥʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʫʪʸʤ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʦʩʪʠ ʮʠʣʠʥʜʨʘ ʚʦʜʦʡ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʤʝʨʝʥʠʷ ʦʙʲʸʤʘ ʵʪʦʡ ʚʦʜʳ. 

ɺ-ʪʨʝʪʴʠʭ, ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʘʟ ʥʝ ʪʨʘʚʠʪ ʥʠ ʯʝʨʝʟ ʤʝʩʪʘ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʤʘʥʦʤʝʪʨʘ ʠ ʪʝʨʤʦʜʘʪʯʠʢʘ, ʥʠ ʯʝʨʝʟ ʫʧʣʦʪʥʝʥʠʝ ʧʦʨʰʥʷ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʚʝʨʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʥʘ ʧʨʝʜʤʝʪ ʦʙʥʘʨʫʞʝʥʠʷ ʪʨʘʚʣʝʥʠʷ 

ʩʪʳʢʠ ʦʙʤʘʟʳʚʘʣʠʩʴ ʤʳʣʴʥʦʡ ʧʝʥʦʡ (ʩʧʦʩʦʙ ʩʪʘʨʳʭ ʛʘʟʦʧʨʦʚʦʜʯʠʢʦʚ), ʮʠʣʠʥʜʨ 

ʦʩʪʘʚʣʷʣʩʷ ʚ ʩʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʥʝʜʝʣʶ (ʧʨʠ ʵʪʦʤ ʜʘʚʣʝʥʠʝ ʥʝ ʧʘʜʘʣʦ), ʧʦʣʥʦʩʪʴʶ 

ʦʧʫʩʢʘʣʩʷ ʚ ʚʦʜʫ (ʧʫʟʳʨʝʡ ʥʝ ʚʳʭʦʜʠʣʦ) ʠ ʪ.ʜ.  

 

ʇʦʢʘʟʘʥʠʷ ʩ ʪʝʨʤʦʜʘʪʯʠʢʘ ʠ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʘʚʣʝʥʠʷ ʩʥʠʤʘʣʠʩʴ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʩʪʘʥʮʠʝʡ (ʩʤ. ʬʦʪʦ 4) ʚ ʩʦʩʪʘʚʝ: 

- ʧʨʦʮʝʩʩʦʨʥʦʡ ʧʣʘʪ r PCISA C400-R ʬʠʨʤʳ iEi ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ Celeron-400 

ULV, ʩ Compact Flash ʥʘ 4 ɻʙ ʚ ʢʘʯʝʩʪʚʝ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ, 

- ʧʣʘʪ rɸʎʇ PCI-9114A Rev.A2 HG (High Gain) ʦʪ ʬʠʨʤʳ AdLink [5],  

- ʦʙʲʝʜʠʥʠʪʝʣʴʥʦʡ ʧʣʘʪ rIP-5SA, 

- ʢʣʘʚʠʘʪʫʨ,r ʤʳʰʠ, ʤʦʥʠʪʦʨʘ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ, 5ɺ ʦʪ 

ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʠʪʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʘʚʣʝʥʠʷ ʠ ʤʦʩʪʦʚʦʛʦ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʯʝʨʝʟ ʧʦʩʪʦʷʥʥʳʡ ʨʝʟʠʩʪʦʨ 8,2 ʢʆʤ). 
 

 
ʌʦʪʦ 4. ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʩʪʘʥʮʠʷ ʩ ɸʎʇ PCI-9114A-HG. 



É ɼʫʙʨʦʚʩʢʠʡ ʇ.ʀ., 2012 ɀɔɓɔɣɑɝɖɔɕ ɝɘɧɝɗ ɌɐɔɌɍɌɞəɧɡ ɛɜɚɢɑɝɝɚɎ 7 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠ ̫ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥ r ʜʘʚʣʝʥʠʷ ʧʨʠ ʘʜʠʘʙʘʪʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʩʞʘʪʠʷ ʠ ʨʘʟʨʷʞʝʥʠʷ ʷ ʨʝʟʢʦ ʥʘʞʠʤʘʣ ʥʘ ʧʦʨʰʝʥʴ ʩ ʨʘʟʥʦʡ ʩʠʣʦʡ, ʠʩʧʦʣʴʟʫʷ 

ʩʚʦʡ ʚʝʩ, ʣʠʙʦ ʙʳʩʪʨʦ ʚʳʪʘʩʢʠʚʘʣ ʰʪʦʢ, ʧʝʨʝʤʝʱʘʷ ʧʦʨʰʝʥʴ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʨʠ ʵʪʦʤ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚʝʣʠʯʠʥʘ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʨʰʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠ ʧʨʝʜʝʣʴʥʘʷ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʣʠ ʤʠʥʠʤʘʣʴʥʘʷ) ʚʝʣʠʯʠʥʘ ʜʘʚʣʝʥʠʷ ʛʘʟʘ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʥʦʤʝʪʨʘ ʚʝʣʠʯʠʥʘ ʜʘʚʣʝʥʠʷ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʥʘ ʚʠʜʝʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʘʚʣʝʥʠʷ ɼ2,5 ï 16-ʨʘʟʨʷʜʥʳʤ ɸʎʇ PCI-9114A. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʵʪʦʛʦ ɸʎʇ ï 250 ʢɻʮ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʬʣʫʢʪʫʘʮʠʡ ʦʪʩʯʸʪʦʚ 100, 250 

(ʠʥʦʛʜʘ 1000) ʩʥʷʪʳʭ ʧʨʠ ʪʘʢʦʡ ʯʘʩʪʦʪʝ ʧʦʢʘʟʘʥʠʡ ʧʨʦʛʨʘʤʤʥʦ ʫʩʨʝʜʥʷʣʠʩ.ɹ ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʣ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʲʸʤʢʫ ʦʪʩʯʸʪʦʚ ʩ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʚ 0,001 ʩʝʢ. 

ɸʥʘʣʦʛʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʥʦʡ ʨʘʥʝʝ ʚ 

ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʥʥʝʣʷ ʤʝʪʨʦ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ 

çʇʣʦʱʘʜʴ ʄʫʞʝʩʪʚʘè ʠ çʃʝʩʥʘʷè ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʧʦʩʪʨʦʝʥʥʦʤ ʬʠʨʤʦʡ 

Impregilo S.p.A. 

ʈʘʟʫʤʝʝʪʩʷ, ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʪʝʥʟʠʠ ʢ ʯʠʩʪʦʪʝ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʦʪʦʨʳʝ, ʦʜʥʘʢʦ, ʥʝ ʩʪʘʚʷʪ ʚʦʧʨʦʩ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʝʛʦ ʦʩʥʦʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ɺʦʟʜʫʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʝ ʩʫʭʦʡ, ʘ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. ɺʝʨʦʷʪʥʦ, 

ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʛʝʣʠʝʤ, ʚ ʮʠʣʠʥʜʨʝ ʙʳʣ ʥʝ ʯʠʩʪʳʡ ʛʝʣʠʡ, ʘ ʛʝʣʠʝʚʦ-ʚʦʟʜʫʰʥʘʷ ʩʤʝʩʴ, 

ʧʦʣʫʯʠʚʰʘʷʩʷ ʧʨʠ ʥʘʛʥʝʪʘʥʠʠ ʚ ʧʦʣʦʩʪʴ ʮʠʣʠʥʜʨʘ ʛʝʣʠʷ ʠʟ ʚʦʟʜʫʰʥʦʛʦ ʰʘʨʠʢʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʦʩʣʝ ʜʦʣʛʠʭ (1,5 ʛʦʜʘ) ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʦʭʣʘʞʜʝʥʠʝʤ ʧʥʝʚʤʦʮʠʣʠʥʜʨʦʚ ʚ 

ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ ʭʦʣʦʜʠʣʴʥʠʢʘ (-18Áʉ) ʠ ʢʠʧʷʯʝʥʠʠ ʥʘ ʛʘʟʦʚʦʡ ʧʣʠʪʝ (+100Áʉ ʠ 

ʚʳʰʝ), ʫʧʣʦʪʥʝʥʠʝ ʧʦʨʰʥʝʡ ʥʘʯʘʣʦ ʧʨʠʭʦʜʠʪʴ ʚ ʥʝʛʦʜʥʦʩʪʴ. 

ʌʠʥʘʥʩʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʞʝ ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʪʦʯʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉʯʠʪʘʶ, ʯʪʦ 

ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʙʳʣʦ ʙʳ ʠʟʤʝʨʷʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʰʪʦʢʘ ʮʠʣʠʥʜʨʘ ʥʝ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ, 

ʘ ʧʦʢʘʟʘʥʠʷ ʩ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʜʘʪʯʠʢʘ ʣʠʥʝʡʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʢ ʧʨʠʤʝʨʫ, ʚʳʧʫʩʢʘʝʤʳʭ 

ʪʦʡ ʞʝ ʩʘʤʦʡ ʬʠʨʤʦʡ Honeywell (ʩʪʦʠʤʦʩʪʴ 12 000 ï 18 000 ʨʫʙ) ʟʘʧʠʩʳʚʘʪʴ ʥʘ 

ʢʦʤʧʴʶʪʝʨ ʩ ɸʎʇ. 

ʆʜʥʘʢʦ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʫʪʸʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʘʪʝʣʷ ʘʜʠʘʙʘʪʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 

ʤʝʪʦʜʘ ʂʣʝʤʘʥʘ-ɼʝʟʦʨʤʘ ʠʣʠ ʝʱʸ ʙʦʣʝʝ ʵʢʟʦʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʢʘʬʝʜʨʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ ʉʇʙɻʇʋ ʨʦʜʠʣʩʷ ʥʦʚʳʡ, 

çʨʝʟʦʥʘʥʩʥʳʡè ʤʝʪʦʜ ʠʟʤʝʨʝʥʠ ̫ʧʦʢʘʟʘʪʝʣʷ ʘʜʠʘʙʘʪʳ ʚʦʟʜʫʭʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʢʘʟʘʪʝʣʴ 

ʘʜʠʘʙʘʪʳ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʥʝʢʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʯʘʩʪʦʪʘʤ ʢʦʣʝʙʘʥʠʡ ʧʦʨʰʥʷ ʚ ʪʨʫʙʢʝ ʩ 

ʷʢʦʙʳ ʘʜʠʘʙʘʪʥʦ ʩʞʠʤʘʝʤʳʤ ʚʦʟʜʫʭʦʤ (?!!!). ʅʘʣʠʮʦ ʚʥʦʚʴ ʷʚʥʦʝ ʧʨʝʥʝʙʨʝʞʝʥʠʝ 

ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʟʥʘʥʠʷ. ʅʝʫʞʝʣʠ ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʥʦ ʧʨʦʩʪʦ ʩʞʘʪʴ 

ʚ ʮʠʣʠʥʜʨʝ ʛʘʟ, ʠʟʤʝʨʷ ̫ʧʨʠ ʵʪʦʤ ʝʛʦ ʜʘʚʣʝʥʠʝ ʠ ʦʧʨʝʜʝʣʷ ̫ʝʛʦ ʦʙʲʸʤ? 

ʇʨʝʜʚʦʩʭʠʱʘʷ ʢʨʠʪʠʢʫ ʩʦ ʩʪʦʨʦʥʳ ʟʣʦʧʳʭʘʪʝʣʝʡ ʦ ʢʘʯʝʩʪʚʝ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʭʦʯʫ ʩʢʘʟʘʪʴ ʩʣʝʜʫʶʱʝʝ. ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ɻʝʡ-ʃʶʩʩʘʢ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʢʨʳʚʰʠʡ ʜʚʘ ʠʟ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʢʘʢ 

ʠʩʪʠʥʥʳʡ ʫʯʸʥʳʡ, ʟʘ ʚʝʩʴ ʢʦʤʧʣʝʢʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʥʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʜʘʣ ʙʳ ʜʫʰʫ 

ʄʝʬʠʩʪʦʬʝʣʶ ʙʳʩʪʨʝʝ, ʯʝʤ ʵʪʦ ʩʜʝʣʘʣ ʜʦʢʪʦʨ ʌʘʫʩʪ. ʃʠʯʥʦ ʷ ʙʳ, ʧʦʞʘʣʫʡ, ʟʘʣʦʞʠʣ ʙʳ 

ʩʚʦʶ ʜʫʰʫ ʟʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʠʟ ʟʘʜʫʤʘʥʥʳʭ ʤʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ 

ʧʨʝʢʨʘʩʥʦ ʦʩʥʘʱʸʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʜʠʘʙʘʪʥʦʛʦ ʩʞʘʪʠʷ ʠ ʨʘʟʨʷʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ -10Áʉ ʜʦ +40Áʉ, ʧʦʢʘʟʘʪʝʣʴ 

ʘʜʠʘʙʘʪʳ, ʧʦʣʫʯʝʥʥʳʡ ʧʫʪʝʤ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʨʘʚʥʷʣʩʷ 1,29, (ʥʝ ʚʳʭʦʜʷ 

ʟʘ ʨʘʤʢʠ 1,27é1,31) ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʦʙʱʝʧʨʠʥʷʪʦʡ ʚʝʣʠʯʠʥʳ 1,40 [4]. ɼʣʷ 

ʛʝʣʠʷ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʪʝʣʴ ʘʜʠʘʙʘʪʳ ʧʦʣʫʯʠʣʩʷ ʨʘʚʥʳʤ 1,32 (1,30é1,34), ʪʦʛʜʘ 

ʢʘʢ ʦʙʱʝʧʨʠʥʷʪʳʡ ʨʘʚʝʥ 1,66 [4]. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʠ ʘʜʠʘʙʘʪʥʦʤ ʧʨʦʮʝʩʩʝ. 

 

ʉʦʛʣʘʩʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʤʥʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 5 ʣʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʪʝʦʨʠʠ ʪʝʧʣʦʪʳ (ʕʊʊ, ʨʘʥʝʝ ʷ ʥʘʟʳʚʘʣ ʝʸ ʢʚʘʥʪʦʚʦʡ, ʂʊʊ, [1]), ʥʠʢʘʢʦʛʦ ʭʘʦʪʠʯʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ, ʢʘʢ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ çʢʣʘʩʩʠʯʝʩʢʘʷè ʤʦʣʝʢʫʣʷʨʥʦ-

ʢʠʥʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʛʘʟʦʚ (ʄʂʊ), ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʈʘʟʫʤʝʝʪʩʷ, ʢʘʢ ʷ ʫʞʝ ʦʪʤʝʯʘʣ ʨʘʥʝʝ, 

ʛʘʟʦʚʳʝ ʤʦʣʝʢʫʣʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠʭ ʧʝʨʝʤʝʱʝʥʠʝ ʥʦʩʠʪ ʥʝ ʭʘʦʪʠʯʥʳʡ, 

ʘ ʩʪʨʦʛʦ ʟʘʢʦʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʩʥʦʚʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʟʘʢʦʥʘʤʠ ï 

ʟʘʢʦʥʘʤʠ ʅʴʶʪʦʥʘ. 

ʉʦʛʣʘʩʥʦ ʕʊʊ, ʩʦʩʝʜʥʠʝ ʛʘʟʦʚʳʝ ʤʦʣʝʢʫʣʳ ʥʝ ʤʝʯʫʪʩʷ ʭʘʦʪʠʯʥʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʪʘʣʢʠʚʘʷʩʴ, ʥʝʧʦʩʪʠʞʠʤʳʤ ʦʙʨʘʟʦʤ ʦʙʤʝʥʠʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʪʝʧʣʦʪʦʡ, ʘ 

ʦʢʘʟʳʚʘʶʪ ʜʘʚʣʝʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʩʚʦʠʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ, 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʣʝʢʫʣʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʛʘʟʦʚʳʝ ʤʦʣʝʢʫʣʳ ʟʘʥʠʤʘʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʢʠʡ ʦʙʲʸʤ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʦʛʦ 

ʦʧʨʝʜʝʣʷʶʪ ʛʣʘʚʥʫʶ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʩʝʭ ʧʦʣʝʡ, ʠʥʜʫʮʠʨʫʝʤʳʭ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʤʦʣʝʢʫʣʦʡ. 

ɼʚʘ ʚʝʢʘ ʥʘʟʘʜ ʦʧʳʪʥʳʤ ʧʫʪʸʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʜʘʚʣʝʥʠʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʚ ʨʘʚʥʳʭ ʦʙʲʸʤʘʭ ʛʘʟʘ ʩʦʜʝʨʞʠʪʩʷ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʛʘʟʦʚʳʭ ʤʦʣʝʢʫʣ 

(1811 ʛʦʜ, ʟʘʢʦʥ ɸʚʦʛʘʜʨʦ). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʜʘʞʝ 

ʨʘʟʣʠʯʥʳʝ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʤʘʩʩʝ ʛʘʟʦʚʳʝ ʤʦʣʝʢʫʣʳ ʟʘʥʠʤʘʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʦʜʠʥʘʢʦʚʳʡ ʦʙʲʸʤ. 

ʊʘʢʦʝ ʚʠʜʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʦʙʲʷʩʥʠʪʴ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʝʛʦ 

ʠʟʤʝʥʝʥʠʷ ʧʦ ʚʳʩʦʪʝ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ, ʛʜʝ ʛʘʟʦʚʳʝ ʤʦʣʝʢʫʣʳ 

ʠʤʝʶʪ ʚʝʩ (ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠ ̫ ʩʠʣr ʚʩʝʤʠʨʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ), ʩʠʣʳ ɸʨʭʠʤʝʜʘ, 

ʟʘʩʪʘʚʣʷʶʱʝʡ ʙʦʣʝʝ ʣʸʛʢʠʝ ʠ ʙʦʣʝʝ çʛʦʨʷʯʠʝè ʤʦʣʝʢʫʣʳ ʧʦʜʥʠʤʘʪʴʩʷ ʚʚʝʨʭ. ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʷʭ, ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʝʩʦʤʦʩʪʠ ʟʘʢʦʥ ɸʨʭʠʤʝʜʘ ʥʝ 

ʜʝʡʩʪʚʫʝʪ. ʄʂʊ ʚ ʩʚʦʝʡ ʨʘʩʯʸʪʥʦʡ ʩʭʝʤʝ ʭʘʦʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ ʩʠʣʫ 

ʚʩʝʤʠʨʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʚʦʦʙʱʝ ʥʠʢʘʢ ʥʝ ʫʯʠʪʳʚʘʝʪ ʠ ʚʥʷʪʥʦ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʙʦʣʝʝ 

ʙʳʩʪʨʳʝ ʤʦʣʝʢʫʣʳ ʧʦʜʥʠʤʘʶʪʩʷ ʚʚʝʨʭ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ. ʈ. ʌʝʡʥʤʘʥ, ʈ. ʃʝʡʪʦʥ ʠ 

ʄ. ʉʵʥʜʟ, ʥʘʧʨʠʤʝʨ, ʫʪʚʝʨʞʜʘʶʪ, ʮʠʪʠʨʫʶ: çʣʶʙʘʷ ʧʘʨʘ ʤʦʣʝʢʫʣ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʚ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʪʦʣʴ ʞʝ ʦʭʦʪʥʦ, ʢʘʢ ʠ ʚ ʣʶʙʦʤ ʜʨʫʛʦʤè [3]. ʇʦʯʝʤʫ 

ʞʝ ʙʦʣʝʝ ʣʸʛʢʠʝ ʛʘʟʳ ʧʦʜʥʠʤʘʶʪʩʷ ʚʚʝʨʭ? 

ʉʦʛʣʘʩʥʦ ʕʊʊ, ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʢʫʱʠʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʣʝʢʪʨʦʥʦʚ ʘʪʦʤʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʦʣʝʢʫʣʳ, ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʫʨʦʚʥʷʤ (çʦʙʦʣʦʯʢʘʤè). ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʨʦʚʥʷ ï 

ʛʘʟʦʦʙʨʘʟʫʶʱʠʡ, ʛʠʜʨʦʛʝʥʥʳʡ (çʞʠʜʢʦʩʪʥʦʡè) ʠ ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʫʶʱʠʡ. ɻʘʟʦʚʳʝ 

ʤʦʣʝʢʫʣʳ ʠʤʝʶʪ ʦʙʱʝʝ ʤʦʣʝʢʫʣʷʨʥʦʝ ʷʜʨʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʘʪʦʤʦʚ, 
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ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʝʡ ʛʘʟʦʦʙʨʘʟʫʶʱʝʡ çʦʙʦʣʦʯʢʦʡè ʚ ʢʦʪʦʨʦʡ ʥʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʙʦʣʝʝ 

ʜʚʫʭ ʵʣʝʢʪʨʦʥʦʚ. 

ʄʦʣʝʢʫʣʘ ʨʝʘʣʴʥʦʛʦ ʛʘʟʘ ʛʝʣʠʷ (He), ʣʫʯʰʝ ʚʩʝʭ ʜʨʫʛʠʭ ʧʦʜʭʦʜʷʱʝʛʦ ʥʘ ʨʦʣʴ 

çʠʜʝʘʣʴʥʦʛʦè ʛʘʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. ʆʥʘ ʠʤʝʝʪ ʦʜʥʦʘʪʦʤʥʦʝ ʤʦʣʝʢʫʣʷʨʥʦʝ ʷʜʨʦ, ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʜʚʘ ʧʨʦʪʦʥʘ ʠ ʜʚʘ ʥʝʡʪʨʦʥʘ, ʠ ʜʚʘ ʵʣʝʢʪʨʦʥʘ, ʢʦʪʦʨʳʝ ʧʨʠ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʛʘʟʦʦʙʨʘʟʫʶʱʝʤ ʫʨʦʚʥʝ ï ʚʨʘʱʘʷʩʴ ʧʦ 

ʟʘʤʳʩʣʦʚʘʪʳʤ ʪʨʘʝʢʪʦʨʠʷʤ ʚʦʢʨʫʛ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʷʜʨʘ, ʦʥʠ ʩʦʟʜʘʶʪ ʚʦʢʨʫʛ ʥʝʛʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ çɻ ʣʝʢʪʨʦʥʥʦʝ ʦʙʣʘʢʦè ʠʜʝʘʣʴʥʦʡ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. 

 

 
ʈʠʩ. 1. ɻʘʟʦʦʙʨʘʟʥʘʷ ʤʦʣʝʢʫʣʘ He (ʛʝʣʠʷ) ʩʦʛʣʘʩʥʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʪʝʦʨʠʠ ʪʝʧʣʦʪʳ. 

 

ʕʪʦ çɻʣʝʢʪʨʦʥʥʦʝ ʦʙʣʘʢʦè ʠʥʜʫʮʠʨʫʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʷ, ʢʦʪʦʨʳʝ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ, ʠʥʜʫʮʠʨʫʝʤʳʤʠ çɻ ʣʝʢʪʨʦʥʥʳʤʠ 

ʦʙʣʘʢʘʤʠè ʩʦʩʝʜʥʠʭ ʤʦʣʝʢʫʣ, ʟʘʩʪʘʚʣʷʶʪ ʛʘʟʦʦʙʨʘʟʥʳʝ ʤʦʣʝʢʫʣʳ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ʗʚʣʝʥʠʝ ʦʪʪʘʣʢʠʚʘʥʠ ̫ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ, ʟʘʨʷʞʝʥʥʳʭ ʦʜʥʦʠʤʸʥʥʳʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʟʘʨʷʜʘʤʠ ʠʣʠ ʷʚʣʷʶʱʠʤʠʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ (ʧʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʦʣʶʩʦʚ ʤʘʛʥʠʪʦʚ), ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ. ʀʤʝʥʥʦ ʩʠʣʳ 

ʦʪʪʘʣʢʠʚʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʤʝʞʜʫ ʛʘʟʦʦʙʨʘʟʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʠʤʝʶɦʠʝ ʧʦʣʝʚʫʶ 

ʧʨʠʨʦʜʫ (ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʷ) ʠ ʧʨʠʚʦʜʷʪ ʢʦ ʚʩʝʤ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʤ 

ʩʚʦʡʩʪʚʘʤ ʛʘʟʦʚ: ʟʘʥʠʤʘʪʴ ʚʝʩʴ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʦʙʲʸʤ, ʨʘʩʩʝʠʚʘʪʴʩʷ ʚ ʚʘʢʫʫʤʝ 

(ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ), ʦʙʣʘʜʘʪʴ ʫʧʨʫʛʦʩʪʴʶ, ʩʦʟʜʘʚʘʪʴ, ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʷ ʩʠʣʳ 

ʧʨʠʪʷʞʝʥʠʷ ʢ ɿʝʤʣʝ, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʝʨʝʜʘʚʘʪʴ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʠ ʪ.ʜ.ʠ ʪ.ʧ.  

ʇʨʝʜʩʪʘʚʠʤ ʮʠʣʠʥʜʨ ʩ ʧʦʨʰʥʝʤ, ʥʘʧʦʣʥʝʥʥʳʡ ʤʦʣʝʢʫʣʘʤʠ çʠʜʝʘʣʴʥʦʛʦè ʛʘʟʘ (ʩʤ. 

ʨʠʩ. 2 ʩʣʝʚʘ). ʇʨʠʣʦʞʠʚ ʢ ʰʪʦʢʫ ʧʦʨʰʥʷ ʥʝʢʦʪʦʨʫʶ ʩʠʣʫ F, ʪ.ʝ. ʧʦʧʨʦʩʪʫ ʥʘʜʘʚʠʚ ʥʘ 

ʧʦʨʰʝʥʴ, ʤʳ ʤʦʞʝʤ ʫʤʝʥʴʰʠʪ ɹʦʙʲʸʤ ʛʘʟʘ ʚ n ʨʘʟ ï ʥʘʧʨʠʤʝʨ, ʚʜʚʦʝ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 2 ʩʧʨʘʚʘ. 
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ʈʠʩ. 2. ɸʜʠʘʙʘʪʥʦʝ ʩʞʘʪʠʝ ʛʘʟʘ ʩʦʛʣʘʩʥʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʪʝʦʨʠʠ ʪʝʧʣʦʪʳ. 

ɻʦʣʫʙʳʤʠ çʰʘʨʠʢʘʤʠè ʠʟʦʙʨʘʞʝʥʳ ʛʣʘʚʥʳʝ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʣʷ ʤʦʣʝʢʫʣ. 

 

ɺʩʣʝʜʩʪʚʠʝ ʩʞʘʪʠʷ ʛʘʟʦʚʳʝ ʤʦʣʝʢʫʣʳ ʫʧʣʦʪʥʠʣʠʩʴ, ʫʤʝʥʴʰʠʣʠʩʴ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʷʜʨʘʤʠ, ʩʦʢʨʘʪʠʣʠʩʴ ʚ ʨʘʟʤʝʨʘʭ ʛʣʘʚʥʳʝ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʝʡ ʤʦʣʝʢʫʣ. ʍʘʨʘʢʪʝʨ ʫʧʣʦʪʥʝʥʠʷ ʤʦʣʝʢʫʣ ʥʘʛʣʷʜʥʦ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 2. 

ʄʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʙʫʜʪʦ ʙʳ ʥʘ ʨʠʩʫʥʢʝ ʩʧʨʘʚʘ ʧʨʦʩʪʦ-ʥʘʧʨʦʩʪʦ ʚʥʫʪʨʠ ʮʠʣʠʥʜʨʘ ʩ 

ʧʦʨʰʥʝʤ ʥʝ ʥʘʨʠʩʦʚʘʥʘ ʧʦʣʦʚʠʥʘ ʤʦʣʝʢʫʣ. ʅʦ ʧʨʠʩʤʦʪʨʠʪʝʩʴ ʧʦʚʥʠʤʘʪʝʣʴʥʝʝ ï ʩʣʝʚʘ ʚ 

ʢʘʞʜʦʤ ʨʷʜʫ ʤʦʣʝʢʫʣ ʥʘ ʨʠʩʫʥʢʝ ï 9, ʘ ʩʧʨʘʚʘ ï ʫʞʝ 11. ʗ ʥʝ ʦʰʠʙʩʷ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʦʙʲʸʤʘ ʚʜʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚʩʝʛʦ ʥʘ ʦʜʥʫ ʧʷʪʫʶ ʯʘʩʪʴ 

(ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ) ï ʩʤ. ʨʠʩ. 3. 

 

 
ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʡ ʜʣʠʥʳ ʨʝʙʨʘ ʠ ʧʣʦʱʘʜʠ ʛʨʘʥʠ ʢʫʙʘ 

 ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʝʛʦ ʦʙʲʸʤʘ ʚʜʚʦʝ. 

 

ʊʦ ʝʩʪʴ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʦʙʲʸʤʘ ʚ n ʨʘʟ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʛʘʟʦʚʳʭ 

ʤʦʣʝʢʫʣ R ʩʦʢʨʘʱʘʝʪʩʷ ʚ Ѝ▪ ʨʘʟ: 

╡
╡

Ѝ▪
 (7) 

ʊʝʧʝʨʴ ʦʧʨʝʜʝʣʠʤ, ʚ ʢʘʢʦʡ ʧʨʦʧʦʨʮʠʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʠʣʳ ʦʪʪʘʣʢʠʚʘʥʠʷ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʛʘʟʦʚʳʤʠ ʤʦʣʝʢʫʣʘʤʠ (ʩʤ. ʨʠʩ. 4). ʉʫʱʝʩʪʚʫʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʚʩʝʭ ʧʦʣʝʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʚ ʪ.ʯ. ʠ ʜʣʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ, ʠ ʜʣʷ ʤʘʛʥʠʪʥʦʛʦ, ʠ ʜʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ: 

╕ ▓
●●

╡
,     ʛʜʝ (8) 

k ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʘʥʥʦʤʫ ʧʦʣʶ ʠ ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, 
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x1 ʠ x2 ï çʟʘʨʷʜʳè ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ, ʠʥʜʫʮʠʨʫʶʱʠʭ ʪʦ ʠʣʠ ʠʥʦʝ ʧʦʣʝ, 

R ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʪʝʣʘʤʠ. 

ɼʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʥʘʧʨʠʤʝʨ, ʵʪʦʡ ʬʦʨʤʫʣʦʡ ʦʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦʥ 

ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ: 

╕̓ ̠̠̄̏̓̆̎̉▓♬
□ □

╡
,     ʛʜʝ 

kɔ - ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʷʚʣʷʶʱʘʷʩʷ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʪʝʤ ʞʝ ʩʘʤʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʘ m1 ʠ m2 ï ʤʘʩʩʘ ʪʝʣ (çʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜè). 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʘ ʂʫʣʦʥʘ, ʚʝʣʠʯʠʥʘ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʪʦʯʝʯʥʳʭ ʟʘʨʷʜʦʚ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʤʦʜʫʣʝʡ ʵʪʠʭ ʟʘʨʷʜʦʚ q1 ʠ q2 ʠ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ R ʤʝʞʜʫ ʥʠʤʠ: 

╕̠ ̔̌̏̎ ▓̞́ Ȣ̌
▲▲

╡
  

ɸʥʘʣʦʛʠʯʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʝʡʩʪʚʫʝʪ ʠ ʜʣʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʝʣ, 

ʷʚʣʷʶʱʠʭʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ. 

╕̍ ́̄Ȣ̎ ▓̍ ́̄Ȣ̎
▐▐

╡
  

 

 
ʈʠʩ. 4. ʋʚʝʣʠʯʝʥʠʝ ʩʠʣ ʦʪʪʘʣʢʠʚʘʥʠʷ 

ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʛʘʟʦʚʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʧʨʠ ʩʞʘʪʠʠ ʛʘʟʘ. 

 

ʆʩʥʦʚʥʳʤ ʧʦʣʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʦʚʝʜʝʥʠʝ ʛʘʟʦʚʳʭ ʤʦʣʝʢʫʣ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷ 

ʩʯʠʪʘʶ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʪʘʢ ʢʘʢ ʩʠʣʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʣʝʤ, ʥʘ 
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ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʤʝʥʴʰʝ, ʘ ʩʠʣʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ ʚʨʘʱʘʶʱʠʤʠʩʷ 

ʵʣʝʢʪʨʦʥʘʤʠ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʢʦʤʧʝʥʩʠʨʫʝʪ ʜʨʫʛ ʜʨʫʛʘ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʘʤʠʭ ʵʣʝʢʪʨʦʥʦʚ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʙʳ ʙʳʣʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʛʘʟʦʚʳʭ ʤʦʣʝʢʫʣ ʣʠʰʴ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʅʦ, ʝʜʠʥʩʪʚʦ ʭʘʨʘʢʪʝʨʘ ʚʩʝʭ ʧʦʣʝʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ (ʩʤ. ʬʦʨʤʫʣʫ (8)) ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʝʡ ʩʦʩʝʜʥʠʭ ʤʦʣʝʢʫʣ f ʧʦ ʦʜʥʦʡ ʬʦʨʤʫʣʝ: 

█ ▓▬
●●

╡
,  (9) 

ʚ ʢʦʪʦʨʦʡ ʧʦʜ ʦʙʦʟʥʘʯʝʥʠʝʤ x1 ʠ x2  ●░ ▲░ ▐░ □░)  ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʫʩʣʦʚʥʫʶ 

ʩʫʤʤʫ ʚʩʝʭ ʪʠʧʦʚ çʟʘʨʷʜʦʚè, ʠʥʜʫʮʠʨʫʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ ï ʠ ɻʣʝʢʪʨʠʯʝʩʢʦʛʦ, ʠ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ, ʠ ʧʳʪʘʶʱʝʛʦʩʷ ʠʤ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʘ ʧʦʜ kp ï ʥʝʢʠʡ ʫʩʨʝʜʥʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʚʩʝʭ ʵʪʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʚʧʦʣʥʝ ʚʦʟʤʦʞʝʥ ʧʨʠ ʧʨʠʚʝʜʝʥʠʠ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ 

ʤʘʩʩʳ (ʚʳʩʪʫʧʘʶʱʝʡ ʚ ʨʦʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ çʟʘʨʷʜʘè), ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ 

ʟʘʨʷʜʦʚ ʢ ʥʝʢʦʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʠʟʤʝʨʝʥʠʡ. 

ʊʦʛʜʘ ʜʦ ʩʞʘʪʠʷ ʛʘʟʘ (ʩʤ. ʨʠʩ. 4, ʚʚʝʨʭʫ), ʣʶʙʳʝ ʜʚʝ ʩʦʩʝʜʥʠʝ ʤʦʣʝʢʫʣʳ 

ʦʪʪʘʣʢʠʚʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩ ʩʠʣʦʡ: 

█ ▓▬
●●

╡
,  (10) 

 

ʘ ʧʦʩʣʝ ʩʞʘʪʠʷ (ʩʤ. ʨʠʩ. 4, ʚʥʠʟʫ), ï ʩ ʩʠʣʦʡ: 

█ ▓▬
●●

╡
.  (11) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʦʙʲʸʤʘ ʚ n ʨʘʟ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(ʦʪʪʘʣʢʠʚʘʥʠʷ) ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʫʚʝʣʠʯʠʪʩʷ ʚ:  

█

█

▓▬
●●

╡

▓▬
●●

╡

╡

╡

╡

╡

Ѝ▪

▪   (12) 

ʪʦ ʝʩʪʴ ʚ Ѝ▪  ʨʘʟ. 

 

ɺʦ ʩʢʦʣʴʢʦ ʞʝ ʨʘʟ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʨʘʩʪʸʪ ʜʘʚʣʝʥʠʝ ʛʘʟʘ? ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ 

ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʚʩʧʦʤʥʠʤ, ʯʪʦ ʞʝ ʪʘʢʦʝ ʜʘʚʣʝʥʠʝ. ʕʪʦ ʚʝʣʠʯʠʥʘ ʫʩʠʣʠʷ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ.  

▬
╕

╢
 (13) 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʩʠʣʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʛʘʟʦʚʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʚʥʦ ʩʫʤʤʝ ʚʩʝʭ ʫʩʠʣʠʡ, ʩʦʟʜʘʚʘʝʤʦʤʫ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʤʦʣʝʢʫʣʳ 

f i, ʦʢʘʟʳʚʘʶʱʝʡ ʜʘʚʣʝʥʠʝ ʥʘ ʵʪʫ ʝʜʠʥʠʯʥʫʶ ʧʣʦʱʘʜʴ: 

╕

╢
В █░
Ⱨ
, ʛʜʝ  (14) 

ɛ ï ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ, ʦʢʘʟʳʚʘʶʱʠʭ ʜʘʚʣʝʥʠʝ ʥʘ ʝʜʠʥʠʯʥʫʶ ʧʣʦʱʘʜʴ (ʩʤ. ʨʠʩ. 5)  
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ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʘʜʠʘʙʘʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʘʟʘʭ 

ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʩʝ ʤʦʣʝʢʫʣʳ ʠʤʝʶʪ ʥʝʢʫʶ ʩʨʝʜʥʶʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʘʩʩʳ ʛʘʟʘ 

ʚʝʣʠʯʠʥʫ çʟʘʨʷʜʘè xʩʨ, ʠʥʜʫʮʠʨʫʶʱʝʛʦ ʨʘʟʣʠʯʥʳʝ ʧʦʣʷ. ʕʪʘ ʚʝʣʠʯʠʥʘ çʟʘʨʷʜʘè 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʣʝʢʫʣʳ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ ʠʟʣʫʯʝʥʠʶ. 

ɽy  ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʝʨʠʣʦʤ ʪʝʤʧʝʨʘʪʫʨ rʤʦʣʝʢʫʣʳ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʛʘʟʦʚʳʝ ʤʦʣʝʢʫʣʳ ʩʪʨʝʤʷʪʩʷ ʟʘʥʷʪʴ ʠ ʟʘʥʠʤʘʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʩʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʥʠʭ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ, ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ. 

ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʩʝ ʛʘʟʦʚʳʝ ʤʦʣʝʢʫʣʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, 

ʦʧʨʝʜʝʣʷʝʤʫʶ ʨʘʚʝʥʩʪʚʦʤ çʟʘʨʷʜʦʚè xʩʨ, ʚʩʝ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʨʘʚʥʳ f i = const. ʊʦʛʜʘ ʛʘʟʦʚʳʝ ʤʦʣʝʢʫʣʳ ʟʘʥʠʤʘʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʚʩʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʣʶʙʳʤʠ ʩʦʩʝʜʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʨʘʚʥʳ Ri = const. 

ʊʦʛʜʘ ʠʟ ʫʨʘʚʥʝʥʠʡ (13) ʠ (14) ʩʣʝʜʫʝʪ: 

▬ Ⱨ █ (15) 

ʇʦʩʣʝ ʩʞʘʪʠʷ, ʢʘʢ ʤʳ ʦʧʨʝʜʝʣʠʣʠ (ʩʤ ʫʨʘʚʥʝʥʠʝ (12)), ʫʩʠʣʠʝ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ 

ʛʘʟʦʚʦʡ ʤʦʣʝʢʫʣʳ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʮʠʣʠʥʜʨʘ ʫʚʝʣʠʯʠʣʦʩʴ ʚ Ѝ▪  ʨʘʟ. ʅʦ, 

ʧʦʤʠʤʦ ʵʪʦʛʦ, ʫʚʝʣʠʯʠʣʦʩʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ, ʦʢʘʟʳʚʘʶʱʠʭ ʜʘʚʣʝʥʠʝ ʥʘ ʪʫ ʞʝ ʩʘʤʫʶ 

ʧʣʦʱʘʜʴ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʣʠʥʜʨʘ (ʩʤ. ʨʠʩ. 5). 

 
ʈʠʩ. 5. ʇʨʠ ʩʞʘʪʠʠ ʛʘʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʠʣʳ ʦʪʪʘʣʢʠʚʘʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʤʦʣʝʢʫʣʘʤʠ, ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ, ʦʢʘʟʳʚʘʶʱʠʭ ʜʘʚʣʝʥʠʝ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ. 

 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʝʩʣʠ ʜʦ ʩʞʘʪʠʷ ʥʘ çʝʜʠʥʠʯʥʫʶè ʧʣʦʱʘʜʴ ʦʢʘʟʳʚʘʣʦ ʜʘʚʣʝʥʠʝ aĬa 

ʤʦʣʝʢʫʣ, ʪʦ ʦʯʝʚʠʜʥʦ, ʧʦʩʣʝ ʩʞʘʪʠʷ ʛʘʟʘ ʚ n ʨʘʟ ʯʠʩʣʦ ʵʪʠʭ ʤʦʣʝʢʫʣ ʩʪʘʣʦ Ѝ▪╪ Ѝ▪╪

Ѝ▪╪ . ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʣʠʯʝʩʪʚʦ ʛʘʟʦʚʳʭ ʤʦʣʝʢʫʣ, ʦʢʘʟʳʚʘʶʱʠʭ ʜʘʚʣʝʥʠʝ ʥʘ 

çʝʜʠʥʠʯʥʫʶè ʧʣʦʱʘʜʴ, ʫʚʝʣʠʯʠʣʦʩʴ ʚ Ѝ▪  ʨʘʟ: 

Ⱨ

Ⱨ

 ▪  ╪

 ╪
Ѝ▪  (16) 



É ɼʫʙʨʦʚʩʢʠʡ ʇ.ʀ., 2012 ɀɔɓɔɣɑɝɖɔɕ ɝɘɧɝɗ ɌɐɔɌɍɌɞəɧɡ ɛɜɚɢɑɝɝɚɎ 14 

ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ ʯʝʨʝʟ m ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʚʥʫʪʨʠ ʚʦʦʙʨʘʞʘʝʤʦʡ ʝʤʢʦʩʪʠ 

ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʳ (ʩʤ. ʨʠʩ. 3), ʘ ʯʝʨʝʟ Ⱨ╢ ï ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ, ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʩʦ 

ʩʪʝʥʢʦʡ ʧʣʦʱʘʜʴʶ S, ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʦ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 

Ⱨ
Ⱨ╢

╢

□

╢

□

╛

□

╡Ѝ□ ╡
 (17) 

ʄʦʞʥʦ ʚʳʚʝʩʪʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʠ ʜʣʷ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʬʦʨʤ ʸʤʢʦʩʪʝʡ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʩʫʞʜʝʥʠʷʭ ʧʨʠʜʸʪʩʷ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʛʘʟʦʚ (ʢʘʢ ʠ 

ʞʠʜʢʦʩʪʝʡ) ʚʩʝʛʜʘ ʥʦʨʤʘʣʴʥʦ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ) ʢ ʧʣʦʩʢʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ.  

ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ, ʦʢʘʟʳʚʘʶʱʠʭ ʜʘʚʣʝʥʠʝ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʫʚʝʣʠʯʠʣʦʩʴ ʚ Ѝ▪  ʨʘʟ, ʠ ʩʠʣʘ ʜʘʚʣʝʥʠʷ ʢʘʞʜʦʡ ʤʦʣʝʢʫʣʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʪʦʞʝ ʫʚʝʣʠʯʠʣʦʩʴ ʚ Ѝ▪  ʨʘʟ, ʪʦ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʧʨʠ ʝʛʦ ʩʞʘʪʠʠ ʚ n ʨʘʟ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

Ѝ▪ Ѝ▪ Ѝ▪ ▪  ʨʘʟ (ʠʩʧʦʣʴʟʫʝʤ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʨʘʚʥʝʥʠʡ (12) ʠ 

(16): 

▬

▬

Ⱨ █

Ⱨ █
▪  (18) 

 

ɺʳʚʦʜ ʧʦ ʛʣʘʚʝ 3. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʵʣʝʤʝʥʪʘʨʥʫʶ ʣʦʛʠʢʫ ʠ ʧʨʦʩʪʝʡʰʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʤʳ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʜʠʘʙʘʪʳ 

ʜʣʷ ʦʜʥʦʘʪʦʤʥʳʭ ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚ ʨʘʚʝʥ 4/3, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʠʩʘʥʥʦʛʦ ʚ ʛʣʘʚʝ 1 ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʝʤ ʦʙʱʝʧʨʠʥʷʪʳʡ ʥʳʥʝ ʚ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ (ʄʂʊ) ʧʦʢʘʟʘʪʝʣ ɹ ʘʜʠʘʙʘʪʳ ʜʣʷ ʠʜʝʘʣʴʥʳʭ ʦʜʥʦʘʪʦʤʥʳʭ 

ʛʘʟʦʚ, ʨʘʚʥʳʡ 5/3. 
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4. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʠ ʘʜʠʘʙʘʪʥʦʤ ʧʨʦʮʝʩʩʝ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʣʝʢʪʨʦʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʩ ʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʜʨʫʛʦʡ, ʠʟʣʫʯʘʶʪ 

ʢʚʘʥʪʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʛʘʟʦʦʙʨʘʟʥʳʭ 

ʤʦʣʝʢʫʣ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ ʤʳ ʚʠʜʠʤ ʚ ʚʠʜʝ ʩʚʝʪʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟʣʫʯʝʥʠʝ 

ʉʦʣʥʮʘ, ʧʣʘʤʷ ʢʦʩʪʨʘ, ʛʦʣʫʙʦʝ ʩʚʝʯʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ. ʏʘʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʘʭ ʥʝʜʦʩʪʫʧʥʦ ʥʘʰʝʤʫ ʟʨʝʥʠʶ, ʟʘʪʦ ʧʨʝʢʨʘʩʥʦ ʚʠʜʥʦ 

ʚ ʪʝʧʣʦʚʠʟʦʨʘʭ ʠ ʧʨʠʙʦʨʘʭ ʥʦʯʥʦʛʦ ʚʠʜʝʥʠʷ.  

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʪʝʦʨʠʷ ʪʝʧʣʦʪʳ (ʕʊʊ) ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ, ʠ 

ʪʚʸʨʜʳʝ, ʠ ʞʠʜʢʠʝ, ʠ ʛʘʟʦʦʙʨʘʟʥʳʝ, ʧʦʩʪʦʷʥʥʦ ʠʟʣʫʯʘʶʪ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʚ ʚʠʜʝ 

ʢʚʘʥʪʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺʩʝ ʤʦʣʝʢʫʣʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʪʝʣ, ʧʦʩʪʦʷʥʥʦ ʦʙʤʝʥʠʚʘʶʪʩʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ, ʩʚʝʪʦʚʦʤ, ʠʥʬʨʘʢʨʘʩʥʦʤ ʠ ʥʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʘʭ. ʂʘʞʜʘʷ 

ʤʦʣʝʢʫʣʘ (ʢʦʪʦʨʫʶ ʪʦʞʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʘʪʝʨʠʘʣʴʥʳʤ ʪʝʣʦʤ) ʠʤʝʝʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʵʪʦʡ ʤʦʣʝʢʫʣʳ ʵʣʝʢʪʨʦʥʳ. ʄʦʱʥʦʩʪʴ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚʩʝʭ ʵʣʝʢʪʨʦʥʦʚ ʤʦʣʝʢʫʣ r ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʝʸ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʤʦʣʝʢʫʣʳ ʥʝ ʧʦʩʪʦʷʥʥʘ. ʇʨʠ ʠʩʧʫʩʢʘʥʠʠ ʢʚʘʥʪʘ 

ʪʝʧʣʦʚʦʡ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ) ʵʥʝʨʛʠʠ, ʤʦʣʝʢʫʣʘ çʦʩʪʳʚʘʝʪè, ʧʨʠ ʟʘʭʚʘʪʝ ï çʥʘʛʨʝʚʘʝʪʩʷè. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ çʛʦʨʷʯʠʤʠè, ʪʦ ʝʩʪʴ ʦʙʣʘʜʘʶʱʠʤʠ ʥʘʠʙʦʣʴʰʝʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʥʝʨʛʠʝʡ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʛʘʟʦʦʙʨʘʟʥʳʝ ʤʦʣʝʢʫʣʳ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʪʝʣʘ (ʪʦ ʝʩʪʴ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ) ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʤʦʣʝʢʫʣʳ, 

ʚʭʦʜʷʱʝʡ ʚ ʝʛʦ ʩʦʩʪʘʚ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʤʦʣʝʢʫʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ çʚ 

ʛʣʫʙʠʥʝè ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʪʝʣʘ, ʦʙʤʝʥʠʚʘʝʪʩʷ ʢʚʘʥʪʘʤʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɸ 

ʪʝʧʣʦʚʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ, 

ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʥʥʦʛʦ ʪʝʣʘ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʤʦʣʝʢʫʣʳ ʚ 

ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʪʫʪ ʥʘ ʧʦʤʦʱʴ ʜʦʣʞʥʘ ʧʨʠʜʪʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ ʩ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ, ʯʪʦ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʧʧʳ 

ʤʦʣʝʢʫʣ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

(ʨʘʩʧʨʝʜʝʣʝʥʠʶ ɻʘʫʩʩʘ), ʘ ʤʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʦʣʞʥʳ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʥʷʪʠʝʤ çʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʣʝʢʫʣè. ʆʙʣʘʜʘʷ ʪʘʢʦʡ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ, ʢʘʞʜʘʷ ʤʦʣʝʢʫʣʘ ʙʫʜʝʪ ʠʟʣʫʯʘʪʴ ʪʝʧʣʦʚʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʥʝʢʦʝʡ ʫʩʨʝʜʥʸʥʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʀʩʭʦʜʷ ʠʭ ʵʪʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʕʊʊ ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʪʝʣʘ: 

╣ ▓╣ Ⱳ Ⱨ ▓╣
Ⱳ

╡
, ʛʜʝ  (19) 

kT ï ʢʦɻʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʝ 

ʝʜʠʥʠʮ. 

R ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ (ʮʝʥʪʨʘʤʠ ʩʦʩʝʜʥʠʭ ʤʦʣʝʢʫʣ), 
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ɛ ï ʢʦʣʠʯʝʩʪʚʦ ʛʘʟʦʚʳʭ ʤʦʣʝʢʫʣ, ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʩ ʧʣʦʩʢʦʡ ʝʜʠʥʠʯʥʦʡ 

ʧʣʦʱʘʜʴʶ ʨʝʘʣʴʥʦʡ ʠʣʠ ʚʦʦʙʨʘʞʘʝʤʦʡ ʝʤʢʦʩʪʠ, ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʥʘ ʨʝʘʣʴʥʫʶ ʠʣʠ ʚʦʦʙʨʘʞʘʝʤʫʶ ʩʪʝʥʢʫ ʜʘʚʣʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʜʫʮʠʨʫʝʤʳʭ ʧʦʣʝʡ ʠ 

ʩʦʟʜʘʶʱʠʭ ʥʘ ʵʪʫ ʩʪʝʥʢʫ ʧʦʪʦʢ ʪʝʧʣʦʚʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

Ű ï ʫʩʨʝʜʥʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʜʥʦʡ 

ʤʦʣʝʢʫʣʳ ʚ ʩʪʦʨʦʥʫ ʚʦʦʙʨʘʞʘʝʤʦʡ ʠʣʠ ʨʝʘʣʴʥʦʡ ʩʪʝʥʢʠ. 

 

ʇʦʣʘʛʘʶ, ʯʪʦ 99,99% ʣʶʜʝʡ, ʤʘʣʦ-ʤʘʣʴʩʢʠ ʟʥʘʢʦʤʳʭ ʩ ʬʠʟʠʢʦʡ ʥʝ ʭʫʞʝ ʫʨʦʚʥʷ 

ʩʨʝʜʥʝʡ ʰʢʦʣʳ, ʥʘ ʚʦʧʨʦʩ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʛʘʟʦʤ ʧʨʠ ʝʛʦ ʘʜʠʘʙʘʪʥʦʤ ʩʞʘʪʠʠ, ʦʪʚʝʪʷʪ ï 

çʦʥ ʥʘʛʨʝʚʘʝʪʩʷè. ʕʪʦ ʞʝ ʦʯʝʚʠʜʥʦ. ʅʦ ʵʪʦʪ ʦʪʚʝʪ, ʢʘʢ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ ʵʪʦ ʟʚʫʯʠʪ, ʚ 

ʢʦʨʥʝ ʥʝʚʝʨʝʥ. ʂʘʢ ʞʝ ʪʘʢ, ʩʧʨʦʩʠʪʝ ɺʳ, ʚʝʜʴ ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ 

ʧʦʚʳʰʘʝʪʩʷ? ʄʠʣʣʠʦʥʳ ʪʝʨʤʦʤʝʪʨʦʚ ʥʝ ʤʦʛʫʪ ʚʨʘʪʴ. 

ʅʦ ʜʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ ʝʱʝ ʨʘʟ ʥʘ ʨʠʩ. 3. ɼʦʧʫʩʪʠʤ, ʚ ʢʫʙʝ ʩʦʜʝʨʞʠʪʩʷ m ʤʦʣʝʢʫʣ. 

ʉʦʛʣʘʩʥʦ ʕʊʊ, ʧʨʠ ʘʜʠʘʙʘʪʥʦʤ ʩʞʘʪʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʛʘʟʦʚʦʡ 

ʤʦʣʝʢʫʣʳ, ʪ.ʝ. ʧʦʪʝʥʮʠʘʣʴʥʘ ̫ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʤʦʣʝʢʫʣʳ ʦʩʪʘʸʪʩʷ ʧʨʝʞʥʝʡ. ʂʘʞʜʘʷ 

ʦʪʜʝʣʴʥʦ ʚʟʷʪʘʷ ʤʦʣʝʢʫʣʘ ʧʨʦʜʦʣʞʘʝʪ ʠʟʣʫʯʘʪʴ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʪʦ ʞʝ ʩʘʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ e, ʯʪʦ ʠ ʨʘʥʴʰʝ. ʀʥʪʝʨʝʩʥʦ, ʥʦ ʧʨʠ ʘʜʠʘʙʘʪʥʦʤ ʩʞʘʪʠʠ ʠʣʠ 

ʘʜʠʘʙʘʪʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ʛʘʟʘ ʦʩʪʘʸʪʩʷ ʧʨʝʞʥʝʡ ʠ ʦʙʱʘʷ ʩʠʣʘ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʵʪʠʭ m 

ʛʘʟʦʚʳʭ ʤʦʣʝʢʫʣ Q = m e. ʅʦ ʚʝʜʴ ʪʝʨʤʦʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ 

ʠʟʤʝʥʠʣʘʩʴ! ɺʩʸ ʚʝʨʥʦ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʤʝʥʷʝʪʩʷ çʧʣʦʪʥʦʩʪʴè ʠʟʣʫʯʝʥʠʷ. 

ɺʝʜʴ ʯʪʦ ʪʘʢʦʝ ʪʝʨʤʦʤʝʪʨ ʠʣʠ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ? ʕʪʦ ʤʘʪʝʨʠʘʣʴʥʦʝ ʪʝʣʦ, 

ʢʦʪʦʨʦʝ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʚʦʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʥʷʝʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʞʠʜʢʦʩʪʴ ʚ 

ʪʝʨʤʦʤʝʪʨʝ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʚʦʝʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʝʢʣʷʥʥʦʡ ʪʨʫʙʢʠ, ʚ 

ʢʦʪʦʨʦʡ ʵʪʘ ʞʠʜʢʦʩʪʴ ʟʘʢʣʶʯʝʥʘ), ʨʘʩʰʠʨʷʝʪʩʷ. ʊʝʨʤʦʨʝʟʠʩʪʦʨ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʧʨʦʚʦʜʘ 

(ʠ ʧʦʜʣʦʞʢʠ!) ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʊʦ ʝʩʪʴ, ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʦʠʩʭʦʜʠʪ ʪʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʪʝʨʤʦʤʝʪʨʦʤ ʠ ʪʝʣʦʤ, ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʪʦʨʦʛʦ ʠʟʤʝʨʷʶʪ. 

ɺ ʩʣʫʯʘʝ ʩ ʛʘʟʘʤʠ, ʧʨʠ ʠʭ ʘʜʠʘʙʘʪʥʦʤ ʩʞʘʪʠʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ n 

(ʚ ʩʪʝʧʝʥʠ 2/3) ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʩʢʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʣʝʢʫʣ ʨʘʩʧʦʣʦʞʝʥʠʷ ɛ. 

ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ çʧʣʦʪʥʦʩʪʴè, çʥʘʩʳʱʝʥʥʦʩʪʴè ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ ʥʘ 

ʩʪʝʢʣʷʥʥʫʶ ʢʦʣʙʫ ʪʝʨʤʦʤʝʪʨʘ ʠʣʠ ʥʘ ʪʝʨʤʦʨʝʟʠʩʪʦʨ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʭ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʳʰʘʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʘʜʠʘʙʘʪʥʦʤ 

ʩʞʘʪʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʸʪ ʫʧʣʦʪʥʝʥʠʷ ʛʘʟʦʚʳʭ ʤʦʣʝʢʫʣ, ʘ ʚʦʚʩʝ ʥʝ 

ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ ʄʂʊ, çʥʘʜ ʛʘʟʦʤ ʩʦʚʝʨʰʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ 

ʧʦ ʩʞʘʪʠʶè. 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʨʠʩ. 6. ʉʣʝʚʘ ʦʙʦʟʥʘʯʝʥʘ ʪʚʝʨʜʦʪʝʣʴʥʘʷ ʩʪʝʥʢʘ 

ʝʤʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ ʛʘʟ. ɸʪʦʤʳ ʚʳʩʪʨʦʝʥʳ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʸʪʢʫ. 

ʉʧʨʘʚʘ ʠʟʦʙʨʘʞʸʥ ʛʘʟ, ʧʫʥʢʪʠʨʦʤ ʠʟʦʙʨʘʞʝʥʳ ʛʣʘʚʥʳʝ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʣʷ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʛʘʟ ʠ ʩʪʝʥʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʪʦ 

ʝʩʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʪʝʤʧʝʨʘʪʫʨ rʩʪʝʥʢʠ ʠ ʛʘʟʘ ʨʘʚʥʳ. 

ʋʩʣʦʚʥʦ ʨʘʟʦʙʴy ʤ ʠ ʩʪʝʥʢʫ ʠ ʛʘʟ ʥʘ ʩʣʦʠ. ʇʫʩʪʴ ʪʦʣʱʠʥʘ ʩʣʦʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʪʨʝʪʴ ʚʩʝʡ ʤʦʱʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʩʣʦʷ ʫʭʦʜʠʪ ʚ 

ʩʣʦʡ ʩʧʨʘʚʘ, ʪʨʝʪʴ ï ʚ ʩʣʦʡ ʩʣʝʚʘ, ʪʨʝʪʴ ï ʧʝʨʝʜʘʸʪʩʷ ʘʪʦʤʘʤ ʠ ʤʦʣʝʢʫʣʘʤ ʵʪʦʛʦ ʞʝ ʩʘʤʦʛʦ 

ʩʣʦʷ. ʊʦʣʱʠʥʘ ʩʣʦʷ ʜʣʷ ʩʪʝʥʢʠ ʠ ʜʣʷ ʛʘʟʘ ʤʦʞʝʪ ʙʳʪʴ ʘʙʩʦʣʶʪʥʘ ʨʘʟʣʠʯʥʘ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ 

ʪʳʩʷʯʠ, ʤʠʣʣʠʦʥʳ, ʤʠʣʣʠʘʨʜʳ ʠʣʠ ʩʝʢʩʪʠʣʣʠʦʥʳ ʤʦʣʝʢʫʣ. ɺʝʨʦʷʪʥʦ, ʪʦʣʱʠʥʘ ʪʘʢʦʛʦ 
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ʩʣʦʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʫʜʝʣʴʥʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʝʱʝʩʪʚʘ.  

ʊʝʦʨʝʪʠʯʝʩʢʠ, ʛʘʟʦʦʙʨʘʟʥʳʝ ʤʦʣʝʢʫʣʳ ʠʟʣʫʯʘʶʪ ʪʝʧʣʦʚʳʝ ʢʚʘʥʪʳ ʨʘʚʥʦʤʝʨʥʦ ʚ 

ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʪʝʣ. (ɺ ʢʨʠʩʪʘʣʣʘʭ ʞʝ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʦʧʳʪ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ.) ʅʘ ʨʠʩ. 6 ʢʚʘʥʪʳ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʢʘʟʘʥʳ 

ʚʦʣʥʦʦʙʨʘʟʥʳʤʠ ʩʪʨʝʣʢʘʤʠ. ʈʘʟʫʤʝʝʪʩʷ, ʯʘʩʪʦʪʘ ʠ ʵʥʝʨʛʠʷ ʢʚʘʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳ.  

 

 
ʈʠʩ. 6. ʆʙʤʝʥ ʧʦʪʦʢʘʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ) ʤʝʞʜʫ ʩʣʦʷʤʠ 

ʤʦʣʝʢʫʣ ʚ ʪʚʝʨʜʦʤ ʪʝʣʝ (ʩʪʝʥʢʝ ʮʠʣʠʥʜʨʘ) ʠ ʩʣʦʷʤʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʤʦʣʝʢʫʣ. 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʝʭ ʩʣʦʝʚ ï ʠ 

ʛʘʟʦʚʳʭ (ɻ1éɻn), ʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ (çʤʝʪʘʣʣʠʯʝʩʢʠʭè ï ʄ1éʄn) ʦʜʠʥʘʢʦʚʘ ʊʄn = é = 

Tʄ3 = ʊʄ2 = ʊʄ1 = Tɻ1 = Tɻ1 = Tɻ1 = é = Tɻn. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʪʦʢ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʤʦʱʥʦʩʪʴ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ) ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʣʦʷ ʚ ʦʜʥʦʤ 

ʠ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʪʦʞʝ ʨʘʚʥʳ: Qʄn-M(n+1) = Qʄ(n+1)-Mn = é = Qʄ3-M2 = Qʄ2-M3 

= Qʄ2-M1 = Qʄ1-M2 = Qʄ1-ɻ1 = Qɻ1-M1 = Qɻ1-ɻ2 = Qɻ2-ɻ1 = é = Qɻ(n+1)-ɻn = Qɻn-ɻ(n+1). 

ʈʘʚʥʳ ʠ ʤʦʱʥʦʩʪʠ ʵʪʠʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ. 

ʉʦʛʣʘʩʥʦ ʕʊʊ, ʧʨʠ ʩʞʘʪʠʠ ʛʘʟʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚʳʭ ʤʦʣʝʢʫʣ ʦʩʪʘʣʘʩʴ 

ʧʨʝʞʥʝʡ, ʪ.ʝ. ʢʘʞʜʳʡ ʤʦʣʴ (ʠʣʠ ʜʨʫʛʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʥʘʧʨʠʤʝʨ, m) ʤʦʣʝʢʫʣ ʧʨʦʜʦʣʞʘʝʪ 

ʠʩʧʫʩʢʘʪʴ ʪʦ ʞʝ ʩʘʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʚʘʥʪʦʚ ʪʝʧʣʦʚʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʟʘ ʪʦʪ 

ʞʝ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʅʦ!!! ɻʘʟʦʚʳʝ ʤʦʣʝʢʫʣʳ ʫʧʣʦʪʥʠʣʠʩʴ (ʩʤ. ʨʠʩ. 5). ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩʦ ʩʪʦʨʦʥʳ ʛʘʟʘ ʥʘ ʦʢʨʫʞʘʶʱʠʝ ʵʪʦʪ 

ʛʘʟ ʪʚʸʨʜʳʝ ʠʣʠ ʞʠʜʢʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ, ʪʦʛʜʘ ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʦʙʨʘʪʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 



É ɼʫʙʨʦʚʩʢʠʡ ʇ.ʀ., 2012 ɀɔɓɔɣɑɝɖɔɕ ɝɘɧɝɗ ɌɐɔɌɍɌɞəɧɡ ɛɜɚɢɑɝɝɚɎ 18 

ʧʦʪʦʢʘ ʦʩʪʘʸʪʩʷ ʧʨʝʞʥʝʡ (ʩʤ. ʨʠʩ. 7). ʕʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʛʨʝʚʘʥʠʶ (ʠʤʝʥʥʦ ʢ 

ʥʘʛʨʝʚʘʥʠʶ) ʮʠʣʠʥʜʨʘ, ʩʪʝʢʣʷʥʥʦʡ ʢʦʣʙ r ʩ ʧʦʜʢʨʘʰʝʥʥʦʡ ʞʠʜʢʦʩʪʴ ʁ ʪʝʨʤʦʤʝʪʨʘ, 

ʧʦʜʣʦʞʢʠ ʠ ʧʣʘʪʠʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʘʪʯʠʢʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʤʳ 

ʩʫʜʠʤ ʦ çʥʘʛʨʝʚʘʥʠʠè ʛʘʟʘ. 

 

 
ʈʠʩ. 7. ʆʙʤʝʥ ʧʦʪʦʢʘʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʝʞʜʫ ʩʣʦʷʤʠ ʤʦʣʝʢʫʣ ʚ ʪʚʝʨʜʦʤ 

ʪʝʣʝ ʠ ʩʣʦʷʤʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʤʦʣʝʢʫʣ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 

 

ʇʨʦʮʝʩʩ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʘʜʠʘʙʘʪʥʦ ʩʞʘʪʳʤ ʛʘʟʦʤ ʠ ʦʢʨʫʞʘʶʱʠʤʠ ʝʛʦ 

ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʪʝʣʘʤʠ ʙʫʜʝʪ ʠʜʪʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ ʤʝʞʜʫ ʚʩʝʤʠ 

ʫʩʣʦʚʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʩʣʦʷʤʠ ʥʝ ʩʪʘʥʫʪ ʨʘʚʥʳ, ʪ.ʝ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʝʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʪʝʣ ʥʝ ʫʨʘʚʥʦʚʝʩʠʪʩʷ. 

ʇʨʠ ʩʞʘʪʠʠ ʛʘʟʘ ʚ n ʨʘʟ, ʢʦʣʠʯʝʩʪʚʦ ʛʘʟʦʚʳʭ ʤʦʣʝʢʫʣ, ʠʟʣʫʯʘʶʱʠʭ ʪʝʧʣʦ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʩʪʝʥʢʠ ʮʠʣʠʥʜʨʘ ʫʚʝʣʠʯʠʣʦʩʴ ʚ Ѝ▪  ʨʘʟ. ɺʝʨʦʷʪʥʦ, ʚʦ ʩʪʦʣʴʢʦ ʞʝ ʨʘʟ 

ʜʦʣʞʥʘ ʫʚʝʣʠʯʠʪʴʩʷ ʠ ʚʠʜʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ï ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʪʦʨʫʶ ʤʳ 

ʦʧʨʝʜʝʣʷʝʤ ʛʨʘʜʫʩʥʠʢʦʤ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʜʘʪʯʠʢʦʤ? ɽʜʠʥʩʪʚʝʥʥʳʡ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ 

ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʤʦʞʝʪ ʜʘʪʴ ʪʦʣʴʢʦ ʩʝʨʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʦʧʨʦʙʫʝʤ ʦʧʨʝʜʝʣʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʡʩʪʚʫʶʱʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʝʣʘ ʦʪ ʟʘʥʠʤʘʝʤʦʛʦ ʠʤ ʦʙʲʸʤʘ ʧʨʠ ʘʜʠʘʙʘʪʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

 


