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ɿʘʜʘʯʘ 1: ʂʣʘʮ-ʢʣʘʮ (3 ʙʘʣʣʘ) 
ʅʘʟʦʚʠʪʝ ʦʜʥʦ ʠʟ 88 ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʟʚʝʟʜʠʡ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ ʟʚʝʟʜʳ ʩ 

ʘʨʘʙʩʢʠʤʠ ʥʘʟʚʘʥʠʷʤʠ ɿʫʙʝʥ ʵʣʴ ʐʝʤʘʣʠ (ʙʫʢʚʘʣʴʥʦ çʩʝʚʝʨʥʘʷ ʢʣʝʰʥʷè) ʠ ɿʫʙʝʥ 

ʵʣʴ ɻʝʥʫʙʠ (çʁʞʥʘʷ ʢʣʝʰʥʷè). 

ʈʝʰʝʥʠʝ: ʭʦʪʴ ʥʝʤʥʦʛʦ ʟʥʘʶʱʠʡ ʩʦʟʚʝʟʜʠʷ ʫʯʝʥʠʢ ʥʘʚʝʨʥʷʢʘ ʚʩʧʦʤʥʠʪ 

ʥʝʙʝʩʥʳʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʦʙʣʘʜʘʶʱʠʭ ʢʣʝʰʥʷʤʠ ð ʈʘʢʘ ʠ ʉʢʦʨʧʠʦʥʘ. ʆʜʥʘʢʦ, 

ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ð ɺʝʩ.r ʂʘʢ ʪʘʢ ʧʦʣʫʯʠʣʦʩʴ? 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ɸʣʴʬʘ ʠ ɹʝʪʘ ɺʝʩʦʚ ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ ʉʢʦʨʧʠʦʥʘ. ʂʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʩʦʟʚʝʟʜʠʝ ʚ ʘʥʪʠʯʥʦʡ ʪʨʘʜʠʮʠʠ ɺʝʩʳ ʦʬʦʨʤʠʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʟʜʥʦ, ʦʢʦʣʦ II ʚʝʢʘ ʜʦ ʥ. ʵ. ɺʧʨʦʯʝʤ, ʫʧʦʤʠʥʘʥʠʷ ʦ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʨʘʥʴʰʝ, 

ʥʘʧʨʠʤʝʨ, ɸʨʘʪ ʉʦʣʠʡʩʢʠʡ ʧʠʰʝʪ ʦ ʩʦʟʚʝʟʜʠʠ ʚ ʧʦʵʤʝ çʗʚʣʝʥʠʷ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷè 

(III ʚʝʢ ʜʦ ʥ. ʵ.). ʆʜʥʘʢʦ ʜʘʞʝ ʚ I ʚʝʢʝ ʜʦ ʥʘʰʝʡ ʵʨʳ ɺʝʨʛʠʣʠʡ ʧʨʝʜʣʘʛʘʣ ʩʦʟʜʘʪʴ 

ʥʘ ʵʪʦʤ ʤʝʩʪʝ ʥʦʚʦʝ ʩʦʟʚʝʟʜʠʝ, ʧʦʩʚʷʱʸʥʥʦʝ ʠʤʧʝʨʘʪʦʨʫ ɸʚʛʫʩʪʫ, ʫʨʝʟʘʚ 

ʩʦʟʚʝʟʜʠʝ ʉʢʦʨʧʠʦʥ. 

ɺ ʧʝʨʠʦʜ ʦʬʦʨʤʣʝʥʠʷ ʩʦʟʚʝʟʜʠʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʜʣʷ ʥʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʥʘʟʚʘʥʠʝ çʂʣʝʰʥʠè: ʧʦʜʨʘʟʫʤʝʚʘʣʠʩʴ ʢʣʝʰʥʠ ʩʦʟʚʝʟʜʠʷ 

ʉʢʦʨʧʠʦʥ. ɺ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʛʨʫʧʧʘ ʟʚʸʟʜ ʪʨʘʢʪʦʚʘʣʘʩʴ 

ʠʥʦʛʜʘ ʢʘʢ ʘʩʪʝʨʠʟʤ, ʠʥʦʛʜʘ ð ʢʘʢ ʩʦʟʚʝʟʜʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ çɸʣʴʤʘʛʝʩʪʝè 

ʇʪʦʣʝʤʝʷ ʩʦʟʚʝʟʜʠʝ ʦʧʠʩʘʥʦ ʢʘʢ ʦʪʜʝʣʴʥʦʝ ʩʦʟʚʝʟʜʠʝ çʂʣʝʰʥʠè. ʇʨʠ ʵʪʦʤ ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʥʘʢʘ ʟʦʜʠʘʢʘ ʧʨʠʤʝʥʷʣʦʩʴ ʥʘʟʚʘʥʠʝ çɺʝʩèr, ʚʝʨʦʷʪʥʦ, 

ʠʤʝʚʰʝʝ ʤʘʣʦʘʟʠʘʪʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʕʪʦ ʥʘʟʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ 

ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ ʩʦʟʚʝʟʜʠʷ ʧʨʠʤʝʨʥʦ ʚ I ʚʝʢʝ ʜʦ ʥ. ʵ.  

ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʚʥʘʯʘʣʝ ʩʦʟʚʝʟʜʠʝ ʧʨʝʜʩʪʘʚʣʷʣʦ ʘʣʪʘʨʴ; 

ʟʘʪʝʤ ʝʛʦ ʠʟʦʙʨʘʞʘʣʠ ʢʘʢ ʘʣʪʘʨʴ, ʣʘʤʧʫ, ʥʦ ʦʙʳʯʥʦ ʢʘʢ ʚʝʩʳ, ʟʘʞʘʪʳʝ ʚ ʢʣʝʰʥʷʭ 

ʉʢʦʨʧʠʦʥʘ ʠʣʠ ʩ ʢʣʝʰʥʷʤʠ ʉʢʦʨʧʠʦʥʘ, ʣʝʞʘʱʠʤʠ ʥʘ ʯʘʰʘʭ ʚʝʩʦʚ; ʧʦʟʞʝ ʢʣʝʰʥʠ 

çʦʪʧʫʩʪʠʣʠ ʜʦʙʳʯʫè ʠ ʫʢʦʨʦʪʠʣʠʩʴ. ɼʦ ʩʠʭ ʧʦʨ ʟʚʸʟʜʳ Ŭ ʠ ɓ ɺʝʩʦʚ ʥʘʟʳʚʘʶʪ 

ʖʞʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ʂʣʝʰʥʷʤʠ. 

ʂʨʠʪʝʨʠʠ: ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ("ʩʦʟʚʝʟʜʠʝ ɺʝʩʳ", ʠʣʠ ʧʨʦʩʪʦ "ɺʝʩʳ") 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 3 ʙʘʣʣʘ; ʦʪʚʝʪ "ʉʢʦʨʧʠʦʥ" ð ʚ 2 ʙʘʣʣʘ, ʦʪʚʝʪ "ʈʘʢ" ð ʚ 1 ʙʘʣʣ. 

ʃʶʙʦʝ ʜʨʫʛʦʝ ʩʦʟʚʝʟʜʠʝ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 0 ʙʘʣʣʦʚ. ɺ ʩʣʫʯʘʝ ʥʘʟʳʚʘʥʠʷ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʟʚʝʟʜʠʡ ʚ ʦʪʚʝʪʝ, ʩʪʘʚʠʪʩʷ ʥʘʠʤʝʥʴʰʘʷ ʠʟ ʦʮʝʥʦʢ: ʥʘʧʨʠʤʝʨ, ʦʪʚʝʪ 

"ʠʣʠ ʩʢʦʨʧʠʦʥ, ʠʣʠ ʨʘʢ" ʦʮʝʥʠʚʘʝʪʩʷ ʚ 1 ʙʘʣʣ. 

  

ɿʘʜʘʯʘ 2: ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ? (3 ʙʘʣʣʘ) 
ɻʦʜʠʯʥʳʡ ʟʚʝʟʜʥʳʡ ʧʘʨʘʣʣʘʢʩ ʙʣʠʞʘʡʰʝʡ ʢ ʉʦʣʥʮʫ ʟʚʝʟʜʳ ʩʦʩʪʘʚʣʷʝʪ 0,77 

ʫʛʣʦʚʳʭ ʩʝʢʫʥʜ. ʅʘʟʦʚʠʪʝ ʚʝʣʠʯʠʥʫ ʛʦʜʠʯʥʦʛʦ ʧʘʨʘʣʣʘʢʩʘ ʙʣʠʞʘʡʰʝʡ ʢ ɿʝʤʣʝ 

ʟʚʝʟʜʳ. 

ʈʝʰʝʥʠʝ: ʛʦʜʠʯʥʳʡ ʧʘʨʘʣʣʘʢʩ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ɿʝʤʣʠ: ʚʠʜʠʤʘʷ ʚʦ ʚʨʝʤʷ ʨʘʟʥʳʭ ʚʨʝʤʝʥ ʛʦʜʘ ʟʚʝʟʜʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʬʦʥʝ 
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ʜʘʣʝʢʠʭ ʟʚʝʟʜ (ʩʤ. ʨʠʩʫʥʦʢ). ʇʦʣʫʘʤʧʣʠʪʫʜʘ ʵʪʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʥʘʟʳʚʘʝʪʩʷ 

ʛʦʜʠʯʥʳʤ ʧʘʨʘʣʣʘʢʩʦʤ. 

 

ɹʣʠʞʘʡʰʘʷ ʢ ɿʝʤʣʝ ʟʚʝʟʜʘ, ʢʘʢ ʥʠ 

ʩʪʨʘʥʥʦ, ʉʦʣʥʮʝ. ʆʥʦ ʪʦʞʝ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʬʦʥʝ ʜʘʣʝʢʠʭ ʟʚʸʟʜ, ʠ 

ʘʤʧʣʠʪʫʜʘ ʵʪʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʘ ð ʧʦʣʥʳʡ ʦʙʦʨʦʪ (ʠʣʠ 360 

ʛʨʘʜʫʩʦʚ). ʊʦ ʝʩʪʴ, ʬʦʨʤʘʣʴʥʦ, 

ʛʦʜʠʯʥʳʡ ʧʘʨʘʣʣʘʢʩ ʉʦʣʥʮʘ 

ʩʦʩʪʘʚʠʪ 180 ʛʨʘʜʫʩʦʚ, ʠʣʠ ʧʦʣʦʚʠʥʫ 

ʦʙʦʨʦʪʘ. 

ʂʨʠʪʝʨʠʠ: ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ 

("180Ǔ", "180 ʛʨʘʜʫʩʦʚ", ʠʣʠ 

"ʧʦʣʦʚʠʥʘ ʦʙʦʨʦʪʘ") ʦʮʝʥʠʚʘʝʪʩʷ ʚ 3 ʙʘʣʣʘ, ʦʪʚʝʪ 360 ʛʨʘʜʫʩʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 2 

ʙʘʣʣʘ, 90 ʛʨʘʜʫʩʦʚ - ʚ 1 ʙʘʣʣ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 0 ʙʘʣʣʦʚ. ɺ 

ʩʣʫʯʘʝ ʥʝʩʢʦʣʴʢʠʭ ʦʪʚʝʪʦʚ ʩʪʘʚʠʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʙʘʣʣ ʠʟ ʦʜʠʥʦʯʥʳʭ (ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʦʪʚʝʪʝ "ʠʣʠ 90, ʠʣʠ 180" ʩʪʘʚʠʪʩʷ 1 ʙʘʣʣ). 

 

ɿʘʜʘʯʘ 3: ʅʝʚʠʜʠʤʳʡ ɿʝʚʩ (3 ʙʘʣʣʘ) 
ʅʘ ʠʟʦʙʨʘʞʝʥʠʠ ʩʧʨʘʚʘ ʧʨʠʚʝʜʝʥ ʩʥʠʤʦʢ 

ʖʧʠʪʝʨʘ ʚ ʦʜʥʦʤ ʠʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ. 

ʅʘʟʦʚʠʪʝ ʵʪʦʪ ʜʠʘʧʘʟʦʥ. 

ʈʝʰʝʥʠʝ: ʕʪʦ ʬʦʪʦ ʩ ʪʝʣʝʩʢʦʧʘ Chandra, 

ʧʨʠʥʠʤʘʶʱʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʚ 

ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʘʧʘʟʦʥʝ. ʆʙ ʵʪʦʤ ʤʦʞʝʪ ʧʦʜʩʢʘʟʘʪʴ 

"ʪʦʯʝʯʥʳʡ" ʭʘʨʘʢʪʝʨ ʠʟʦʙʨʘʞʝʥʠʷ: ʧʨʠʥʠʤʘʶʪʩʷ ʩʢʦʨʝʝ 

ʯʘʩʪʠʮʳ, ʘ ʥʝ ʧʦʪʦʢ ʠʟʣʫʯʝʥʠʷ, ʘ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʊʘʢʞʝ, ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʯʝʪʢʦ 

ʚʠʜʥʳ ʜʚʝ ʧʣʦʪʥʳʭ ʰʘʧʢʠ ð ɻ ʪʦ ʧʨʠʧʦʣʷʨʥʳʝ ʦʙʣʘʩʪʠ ʖʧʠʪʝʨʘ, ʚʝʨʥʝʝ ʜʘʞʝ 

ʦʙʣʘʩʪʠ ʚʦʟʣʝ ʝʛʦ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ. ɺʙʣʠʟʠ ʥʠʭ ʚʝʣʠʯʠʥʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʖʧʠʪʝʨʘ ʤʘʢʩʠʤʘʣʴʥʘ, ʠʟ-ʟʘ ʯʝʛʦ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʨʘʟʛʦʥʷʶʪʩʷ ʜʦ ʚʳʩʦʢʠʭ 

ʩʢʦʨʦʩʪʝʡ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʘʪʤʦʩʬʝʨʦʡ, ʪʦʨʤʦʟʷʪʩʷ ʠ ʚʳʟʳʚʘʶʪ 

ʧʦʪʦʢʠ ʚʪʦʨʠʯʥʳʭ ʯʘʩʪʠʮ ʠ ʠʟʣʫʯʝʥʠʷ. ʀʟʣʫʯʝʥʠʝ ʥʝ ʛʘʤʤʘ ʜʠʘʧʘʟʦʥʘ ð ʟʘʤʝʪʥʦ 

ʚ ʛʘʤʤʘ-ʣʫʯʘʭ ʩʚʝʪʷʪʩʷ ʪʦʣʴʢʦ ʩʘʤʳʝ ʷʨʢʠʝ ʠʩʪʦʯʥʠʢʠ ʚʦ ɺʩʝʣʝʥʥʦʡ: ʧʫʣʴʩʘʨʳ, 

ʦʩʪʘʪʢʠ ʩʚʝʨʭʥʦʚʳʭ ʟʚʸʟʜ, ʘʢʪʠʚʥʳʝ ʷʜʨʘ ʛʘʣʘʢʪʠʢ ʠ ʜʨ. 

ʂʨʠʪʝʨʠʠ: ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ (ʨʝʥʪʛʝʥ, ʠʣʠ X-ʣʫʯʠ) ʦʮʝʥʠʚʘʝʪʩʷ ʚ 3 ʙʘʣʣʘ, 

ʦʪʚʝʪ "ʛʘʤʤʘ-ʜʠʘʧʘʟʦʥ" ʠʣʠ "ʛʘʤʤʘ" ʦʮʝʥʠʚʘʝʪʩʷ ʚ 2 ʙʘʣʣʘ, ʦʪʚʝʪ "ʫʣʴʪʨʘʬʠʦʣʝʪ" 

- ʚ 1 ʙʘʣʣ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʦʪʚʝʪʳ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 0 ʙʘʣʣʦʚ. ɺ ʩʣʫʯʘʝ ʥʝʩʢʦʣʴʢʠʭ 

ʦʪʚʝʪʦʚ ʩʪʘʚʠʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʙʘʣʣ ʠʟ ʦʜʠʥʦʯʥʳʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʪʚʝʪʝ "ʠʣʠ 

ʨʝʥʪʛʝʥ, ʠʣʠ ʛʘʤʤʘ" ʩʪʘʚʠʪʩʷ 2 ʙʘʣʣʘ). 

  


