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ɻʣʘʚʥʦʝ ʤʝʥʶ 

 

 
 
ʅʘʞʘʪʠʝ ʥʘ ʵʣʝʤʝʥʪʳ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ ʚʝʜʫʪ ʚ ʧʦʜʤʝʥʶ ʥʘʩʪʨʦʝʢ ʦʧʠʩʘʥʥʳʝ ʜʘʣʝʝ. 
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ʋʧʨʘʚʣʝʥʠʝ ʥʘʩʦʩʘʤʠ 

ʅʘʞʠʤʘʷ ʩʭʝʤʘʪʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʥʦʩʦʚ ʥʘ ʤʥʝʤʦʩʭʝʤʝ ( ʠʣʠ) ʤʦʞʥʦ 

ʧʦʧʘʩʪʴ ʚ ʧʦʜʤʝʥʶ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʘʤʠ. 

ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ çʈʫʙʠʣʴʥʠʢè ʚʚʦʜʷʪ/ʚʳʚʦʜʷʪ ʜʚʠʛʘʪʝʣʠ ʥʘʩʦʩʘ ʚ ʨʘʙʦʪʫ. 

ɺʢʣʶʯʝʥʥʳʡ çʨʫʙʠʣʴʥʠʢè ʥʝ ʦʟʥʘʯʘʝʪ ʯʪʦ ʜʚʠʛʘʪʝʣʴ ʚʢʣʶʯʝʥ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʨʘʟʨʝʰʝʥʘ ʨʘʙʦʪʘ ʜʘʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʢʦʛʜʘ ʘʚʪʦʤʘʪʠʢʘ ʩʦʯʪʸʪ ʵʪʦ ʥʫʞʥʳʤ. 

ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʩʦʩʘ (  ʠʣʠ) ʜʫʙʣʠʨʫʝʪ ʘʥʘʣʦʛʠʯʥʦʝ ʥʘ ʦʩʥʦʚʥʦʡ 

ʤʥʝʤʦʩʭʝʤʝ, ʝʩʣʠ ʜʚʠʛʘʪʝʣʴ ʚʢʣʶʯʝʥ ð ʪʨʝʫʛʦʣʴʥʠʢ ʟʝʣʸʥʳʡ, ʚʳʢʣʶʯʝʥ ð ʙʝʣʳʡ, ʚ ʘʚʘʨʠʠ 

ð ʢʨʘʩʥʳʡ. çʇʝʨʠʦʜ ʯʝʨʝʜʦʚʘʥʠʷ ʤʦʪʦʨʦʚè ʟʘʜʘʸʪ ʯʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʙʫʜʫʪ 

ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʜʚʠʛʘʪʝʣʠ ʥʘʩʦʩʘ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʠʟʥʦʩʘ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʪʘʢʦʝ ʯʝʨʝʜʦʚʘʥʠʝ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʚʝʩʪʠ ʦʜʠʥ ʠʟ ʜʚʠʛʘʪʝʣʝʡ ʥʘʩʦʩʘ ʠʟ 

ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ çʨʫʙʠʣʴʥʠʢè, ʪʦʛʜʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ 

ʦʩʪʘʚʰʠʡʩʷ ʨʘʟʙʣʦʢʠʨʦʚʘʥʥʳʤ. 
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ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʢʦʪʣʦʚ 

 

 
 

ʅʘʞʘʪʠʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʣʶʙʦʛʦ ʠʟ ʢʦʪʣʦʚ ʚʳʟʳʚʘʝʪ ʬʦʨʤʫ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʪʣʘʤʠ. ʂʦʪʝʣʴʥʘʷ ʦʙʳʯʥʦ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʝʧʣʘ, ʪʘʢʠʝ ʢʘʢ 

ʦʪʦʧʣʝʥʠʝ, ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ (ɻɺʉ), ʙʘʩʩʝʡʥ ʠ ʜʨ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʦʥʪʫʨʘ ʪʨʝʙʫʝʪʩʷ 

ʩʚʦʷ ʪʝʤʧʝʨʘʪʫʨʘ. ʅʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʱʝʛʦ ʢʦʣʣʝʢʪʦʨʘ ʚ ʢʦʪʝʣʴʥʦʡ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʨʝʙʫʝʤʦʡ ʩʘʤʳʤ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ. ʊ.ʦ. 

ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʱʝʛʦ ʢʦʣʣʝʢʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʩʘʤʦʛʦ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ (ʚʳʙʠʨʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ) ʧʣʶʩ 

ʥʝʙʦʣʴʰʦʝ ʧʦʩʪʦʷʥʥʦʝ ʩʤʝʱʝʥʠʝ ð ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʦʣʴʞʝʥʠʷ (ʧʦʣʝ ʚʚʦʜʘ Tʩʢʦʣʴ.) ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʣʝʢʪʦʨʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʬʠʢʩʠʨʦʚʘʥʦ ʫʩʪʘʥʦʚʣʝʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ (ʧʦʣʝ ʚʚʦʜʘ Tʬʠʢʩ.), ʧʨʠ ʵʪʦʤ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʈʝʞʠʤ ʨʘʙʦʪʳè ʜʦʣʞʝʥ 

ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʦʣʦʞʝʥʠʝ ʚʳʢʣʶʯʝʥʦ - çʌʠʢʩʠʨʦʚ.è ʆʩʪʘʣʴʥʳʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ 

ʇʦʣʝ ʚʚʦʜʘ çʈʘʟʦʛ.è - ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʟʦʛʨʝʚʘ ʢʦʪʣʦʚ ʜʣʷ ʠʟʙʝʞʘʥʠʷ 

çʧʦʪʝʥʠʷè. ʂʦʪʸʣ ʚʢʣʶʯʘʝʪʩʷ ʥʘ ʨʘʟʦʛʨʝʚ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʢʦʪʣʦʚʦʤ ʥʘʩʦʩʝ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʳʩʪʨʦ ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʜʦ ʫʢʘʟʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʩʣʝ ʯʝʛʦ 

ʚʢʣʶʯʘʝʪʩʷ ʢʦʪʣʦʚʦʡ ʥʘʩʦʩ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʏʝʨʝʜʦʚ. ʂʦʪʣʦʚè - ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠ 

ʯʝʨʝʜʦʚʘʥʠʝ ʢʦʪʣʦʚ ʨʘʙʦʯʠʡ/ʨʝʟʝʨʚʥʳʡ, - ʫʯʘʩʪʚʫʶʪ ʚʩʝ ʢʦʪʣʳ ʚʚʝʜʸʥʥʳʝ ʚ ʨʘʙʦʪʫ. ʇʦʣʷ 

ʚʚʦʜʘ çʇʝʨʠʦʜ ʯʝʨʝʜʦʚʘʥʠʷ ʨʘʙʦʯʠʡ/ʨʝʟʝʨʚʥʳʡè - ʨʘʙʦʪʘʝʪ ʚ ʩʚʷʟʢʝ ʩ ʧʨʝʜʳʜʫʱʠʤ 

ʧʫʥʢʪʦʤ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʂʦʪʸʣ xè ʚʝʜʸʪ ʢ ʚʚʦʜʫ/ʚʳʚʦʜʫ ʢʦʪʣʘ ʠʟ ʨʘʙʦʪʳ. ʅʘʧʨʦʪʠʚ 

ʢʘʞʜʦʛʦ ʢʦʪʣʘ ʨʘʩʧʦʣʦʞʝʥʦ ʧʦʣʝ ʚʚʦʜʘ çʉʪʘʨʰʠʥʩʪʚʦè, ʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʯʝʨʸʜʥʦʩʪʴ 

ʚʢʣʶʯʝʥʠʷ ʢʦʪʣʦʚ (ʚʝʜʫʱʠʡ-ʚʝʜʦʤʳʡ) 1 - ʚʝʜʫʱʠʡ, 2 - 1ʡ ʚʝʜʦʤʳʡ, 3 - 2ʡ ʚʝʜʦʤʳʡ, 

ʩʦʜʝʨʞʠʤʦʝ ʧʦʣʝʡ ʤʦʞʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʝʩʣʠ ʚʢʣʶʯʝʥ 

ʨʝʞʠʤ ʯʝʨʝʜʦʚʘʥʠʷ ʢʦʪʣʦʚ. dTxʦʩʥ, dTxʜʦʧ ð ʪʨʸʭʢʦʪʣʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʜʣʷ ʘʚʪʦʤʘʪʠʢʠ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʨʷʜ ʠʟ ʰʝʩʪʠ ʩʪʫʧʝʥʝʡ (ʧʦ 2 ʥʘ ʢʘʞʜʳʡ ʢʦʪʸʣ), ʣʠʙʦ 

ʤʝʥʝʝ, ʝʩʣʠ ʢʘʢʠʝ-ʪʦ ʠʟ ʢʦʪʣʦʚ ʚʳʚʝʜʝʥʳ ʠʟ ʨʘʙʦʪʳ. ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʣʝʢʪʦʨʘ  
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ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʥʥʦʡ ʪʦ ʚʩʝ ʩʪʫʧʝʥʠ ʚʳʢʣʶʯʝʥʳ, ʝʩʣʠ ʧʦʷʚʣʷʝʪʩʷ ʥʝʙʦʣʴʰʦʝ 

ʦʪʩʪʘʚʘʥʠʝ ʨʝʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʟʘʜʘʥʥʦʡ, ʪʦ ʚʢʣʶʯʘʝʪʩʷ ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ 

ʚʝʜʫʱʝʛʦ ʢʦʪʣʘ, ʝʩʣʠ ʨʘʟʥʦʩʪʴ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ - ʚʢʣʶʯʘʝʪʩʷ ʚʪʦʨʘʷ ʩʪʫʧʝʥʴ 

ʚʝʜʫʱʝʛʦ ʢʦʪʣʘ, ʜʘʣʝʝ ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ ʙʣʠʞʘʡʰʝʛʦ ʧʦ ʥʦʤʝʨʫ ʚʝʜʦʤʦʛʦ ʢʦʪʣʘ ʠ ʪ. ʜ.  

ʀʪʘʢ: dT1ʦʩʥ ð ʨʘʟʥʦʩʪʴ ʧʨʠ ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʝʪʩʷ ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ ʚʝʜʫʱʝʛʦ ʢʦʪʣʘ; 

dT2ʦʩʥ ð ʨʘʟʥʦʩʪʴ ʧʨʠ ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʝʪʩʷ ʚʪʦʨʘʷ ʩʪʫʧʝʥʴ ʚʝʜʫʱʝʛʦ ʢʦʪʣʘ; dT1ʜʦʧ ð 

ʨʘʟʥʦʩʪʴ ʧʨʠ ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʝʪʩʷ ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ ʧʝʨʚʦʛʦ ʚʝʜʦʤʦʛʦ ʢʦʪʣʘ; ʠ ʪ.ʜ. ɺʩʝ 

ʜʝʣʴʪʳ ʦʪʩʯʠʪʳʚʘʶʪʩʷ ʦʪ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʣʣʝʢʪʦʨʘ (ʅɽ ʜʨʫʛ ʦʪ ʜʨʫʛʘ). 

ʊʝʤʧʝʨʘʪʫʨʦʡ ʦʪʢʣʶʯʝʥʠʷ ʩʪʫʧʝʥʠ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʢʣʶʯʝʥʠʷ ʧʨʝʜʳʜʫʱʝʡ (ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ) ʩʪʫʧʝʥʠ. ʊ.ʝ. ʜʣʷ dT1ʜʦʧ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪʢʣʶʯʝʥʠʷ ʙʫʜʝʪ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʢʣʶʯʝʥʠʷ dT2ʦʩʥ. 

 

ʋʩʪʘʥʦʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʦʧʣʝʥʠʷ 

 

 
ʅʘʞʘʪʠʝ ʥʘ ʪʨʸʭʭʦʜʦʚʦʡ ʢʣʘʧʘʥ ʢʦʥʪʫʨʘ ʦʪʦʧʣʝʥʠʷ ʚʝʜʸʪ ʚ ʤʝʥʶ ʫʩʪʘʥʦʚʢʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʦʧʣʝʥʠʷ ɻʨʘʬʠʢ ʨʘʟʜʝʣʸʥ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʳ çɺʦʟʜʫʭè ʠ çɺʦʜʘ ʦʪʦʧʣʝʥʠʷè. 

ʅʘ ʧʦʣʦʚʠʥʝ çɺʦʟʜʫʭè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʠʘʧʘʟʦʥ ʚ ʢʦʪʦʨʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. ʅʘ ʧʦʣʦʚʠʥʝ çɺʦʜʘ ʦʪʦʧʣʝʥʠʷè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʛʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʢʦʪʦʨʳʡ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʛʨʘʬʠʢʫ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. 

ʅʘʧʨʠʤʝʨ: ɺʦʟʜʫʭ ð ʄʘʢʩ.:+8; ɺʦʜʘ ʄʠʥ.:47 ʆʟʥʘʯʘʝʪ ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ +8 

ʠ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ 47 ʛʨʘʜʫʩʦʚ. ɺʦʟʜʫʭ ð ʄʠʥ.:-35; 

ɺʦʜʘ ʄʘʢʩ.:80 ʆʟʥʘʯʘʝʪ ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ -35 ʠ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 

ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ 80 ʛʨʘʜʫʩʦʚ. ʊ.ʦ ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʥʘʩʪʨʦʡʢʘʭ ʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ -12C ʟʘʜʘʥʠʝ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʙʫʜʝʪ 62.35C. ʂʥʦʧʢʘ çʅʘʩʪʨʦʡʢʠè - 

ʩʤ. ʧʫʥʢʪ çʅʘʩʪʨʦʡʢʘ ʨʘʙʦʪʳ ʪʨʸʭʭʦʜʦʚʦʛʦ ʢʣʘʧʘʥʘè. 
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ʅʦʯʥʦʡ ʨʝʞʠʤ 

 

 
 
ʂʥʦʧʢʘ çʅʦʯʥʦʡ ʨʝʞʠʤè ʚʝʜʸʪ ʚ ʤʝʥʶ ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʧʦʣʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʯʘʩʦʚ ʧʘʥʝʣʠ. ɸʢʪʠʚʘʮʠʷ çʨʫʙʠʣʴʥʠʢʘè çɸʢʪʠʚʠʨʦʚʘʪʴ ʥʦʯʥʦʡ ʨʝʞʠʤè ʚʝʜʸʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʜʝʪ ʧʣʘʚʥʦ ʩʥʠʞʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ (ʧʦʣʝ 

ʚʚʦʜʘ çʉʥʠʞʘʪʴ ʥʦʯʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʦʪʦʧʣʝʥʠʷ ʥʘ:è). ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʦʪʝʣʴʥʳʭ ʦʬʠʩʥʳʭ ʟʜʘʥʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʦʪʦʧʣʝʥʠʝ ʧʦʤʝʱʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ ʥʝʪ ʩʣʫʞʘʱʠʭ. ʇʦʣʷ ʚʚʦʜʘ çʅʘʯʘʣʦ ʜʥʷè ʠ çʅʘʯʘʣʦ ʥʦʯʠè ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʚʚʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʨʘʥʠʮ ʜʣʷ ʠ ʥʦʯʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




