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ʉʒʉʊɸɺʅʀ ʏɸʉʊʀ ʅɸ ɽʉʊɽʉʊɺɽʅʆ ʉʒɿɼɸɼɽʅʀ ʄʒʃʅʀɽʇʈʀɽʄʅʀ 

ʉʀʉʊɽʄʀ 

 

(ʏʘʩʪ II)  

 

ɸʚʪʦʨʠ :ʜ.ʪ.ʥ. ʠʥʞ. ʍʨʠʩʪʦʤʠʨ ʅʠʢʦʣʘʝʚ ʀʚʘʥʦʚ 

ʜʠʧʣ.ʠʥʞ. ɽʨʥʝʩʪʦ ʅʦʨʠʝʛʘ ʉʪʝʬʘʥʦʚʘ ï ʛʣ. ʩʧʝʮʠʘʣʠʩʪ ñʄʲʣʥʠʝʟʘʱʠʪʥʠ ʠ 

ʟʘʟʝʤʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠò 

ʜʦʮ. ʜ-ʨ ʉʪʝʬʘʥ ɸʥʛʝʣʦʚ ɻʲʨʢʦʚ ï ʨ-ʣ ʦʪʜʝʣ ñɸʜʤʠʥʠʩʪʨʘʮʠʷ ʠ ʤʘʨʢʝʪʠʥʛò 

 

1. ʆɹʑʀ ʇʈʆɹʃɽʄʀ 

 

ʄʝʪʘʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʜʘʜʝʥʘʪʘ ʩʛʨʘʜʘ (ʪʘʚʘʥʠ, ʨʘʟʣʠʯʥʠ ʧʨʦʬʠʣʥʠ 

ʝʣʝʤʝʥʪʠ, ʨʝʣʩʠ, ʦʣʫʮʠ ʠ ʚʦʜʦʩʪʦʮʠ, ʠ ʜʨʫʛʠ ʜʝʪʘʡʣʠ ʩ ʤʝʪʘʣʥʦ ʧʦʢʨʠʪʠʝ) ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ, ʢʘʪʦ ʝʩʪʝʩʪʚʝʥʠ ʩʲʩʪʘʚʥʠ ʯʘʩʪʠ ʚ ʝʜʥʘ ʤʲʣʥʠʝʧʨʠʝʤʥʘ ʩʠʩʪʝʤʘ /ʜʦʢʘʪʦ ʩʝ 

ʠʟʛʨʘʜʠ ʩʪʘʥʜʘʨʪʥʘ ʪʘʢʘʚʘ/. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʘʢʦ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʟʘʱʠʪʘʚʘʥʘʪʘ ʩʛʨʘʜʘ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʪʦʤʘʥʝʥ ʩʢʝʣʝʪ ʩ ʤʝʪʘʣʝʥ ʧʨʦʢʨʠʚ ʠ ʬʘʩʘʜʘ, ʥʘʧʨʘʚʝʥʘ ʦʪ 

ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤ ʤʘʪʝʨʠʘʣ, ʧʨʠ ʥʷʢʦʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʪʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʢʘʪʦ 

ʚʲʥʰʥʘ ʤʲʣʥʠʝʟʘʱʠʪʥʘ ʩʠʩʪʝʤʘ.  

ʃʘʤʘʨʠʥeʥʠʪʝ ʤʝʪʘʣʥʠ ʧʦʢʨʠʪʠʷ ʥʘ ʩʪʝʥʠʪʝ ʠ ʧʦʢʨʠʚʘ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ, 

ʢʘʪʦ ʚʨʝʤʝʥʥʘ ʝʩʪʝʩʪʚʝʥʘ ʤʲʣʥʠʝʧʨʠʝʤʥʥʘ ʩʠʩʪʝʤʘ. ʉʪʠʛʘ ʩʘʤʦ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ 

ʩʚʲʨʟʚʘʥʝ ʤʝʞʜʫ ʪʷʭ ʜʘ ʝ ʧʦʩʪʦʷʥʥʦ ʠ ʟʜʨʘʚʦ. ʊʘʢʦʚʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʩʚʲʨʟʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʥʘʧʨʘʚʠ ʯʨʝʟ ʟʘʙʠʚʘʥʝ ʥʘ ʩʢʦʙʠ, ʥʘʧʨʘʚʘ ʥʘ ʟʘʚʘʨʢʠ, ʩʲʝʜʠʥʷʚʘʥʝ ʩ ʚʠʥʪʦʚʝ ʠʣʠ ʙʦʣʪʦʚʝ, 

ʠ ʪ.ʥ. 

ɸʢʦ ʥʷʤʘ ʩʠʛʫʨʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʤʝʪʘʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʝʩʪʝʩʪʚʝʥʦ 

ʩʲʟʜʘʜʝʥʘʪʘ ʤʲʣʥʠʝʟʘʱʠʪʥʘ ʩʠʩʪʝʤʘ, ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʜʦʧʲʣʥʠʪʝʣʥʦ 

ʩʚʲʨʟʚʘʥʝ ʤʝʞʜʫ ʪʝʟʠ ʝʣʝʤʝʥʪʠ - ʥʘʧʨʠʤʝʨ ʩʲʩ ʩʲʝʜʠʥʠʪʝʣʥʠ ʩʢʦʙʠ (ʌʠʛ. 1 ʠ ʌʠʛ. 2), 

ʩʚʲʨʟʚʘʱʠ ʢʘʙʝʣʠ ʠ ʪ.ʥ.  
 

 

 

 

 

 

 

 

  

 
 

 

ʌʠʛ. 1. ʉʲʝʜʠʥʠʪʝʣʥʠ ʩʢʦʙʠ 
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ʌʠʛ. 2. ɼʲʣʞʠʥʘ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʘ ʩʢʦʙʘ 

 

ʄʠʥʠʤʘʣʥʘʪʘ ʜʝʙʝʣʠʥʘ ʥʘ ʣʘʤʘʨʠʥʠʪʝ ʠʣʠ ʤʝʪʘʣʥʠʪʝ ʪʨʲʙʠ, ʘʢʦ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ 

ʚʟʝʤʘ ʧʨʝʜʚʠʜ ʚʲʟʤʦʞʥʦʪʦ ʩʪʦʧʷʚʘʥʝ ʥʘ ʣʘʤʘʨʠʥʠʪʝ ʚ ʪʦʯʢʘʪʘ ʥʘ ʧʦʧʘʜʝʥʠʝ ʥʘ ʤʲʣʥʠʷʪʘ 

ʠʣʠ ʟʘʧʘʣʚʘʥʝ ʥʘ ʩʲʭʨʘʥʷʚʘʥʠʪʝ ʧʦʜ ʪʷʭ ʛʦʨʠʤʠ ʤʘʪʝʨʠʘʣʠ, ʝ ʧʦʢʘʟʘʥʘ ʚ ʊʘʙʣʠʮʘ 6. ɸʢʦ 

ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʣʘʤʘʨʠʥʠʪʝ ʝ ʨʘʚʥʘ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʫʢʘʟʘʥʘʪʘ ʚ ʯʝʪʚʲʨʪʘʪʘ ʢʦʣʦʥʢʘ ʥʘ 

ʊʘʙʣʠʮʘ 6 (t
'
 - ɼʝʙʝʣʠʥʘ

b
), ʪʦʛʘʚʘ ʪʝʟʠ ʣʘʤʘʨʠʥʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʢʘʪʦ ʝʩʪʝʩʪʚʝʥʘ 

ʤʲʣʥʠʝʧʨʠʝʤʥʘ ʩʠʩʪʝʤʘ, ʜʦʢʘʪʦ ʩʝ ʠʟʛʨʘʜʠ ʩʪʘʥʜʘʨʪʥʘ ʪʘʢʘʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ 

ʧʦʩʦʯʠ, ʯʝ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʧʦʢʨʠʚʥʠʷ ʤʘʪʝʨʠʘʣ ʥʝ ʝ ʩʚʲʨʟʘʥ ʩ ʪʠʧʘ ʥʘ ʤʲʣʥʠʝʟʘʱʠʪʥʘ 

ʩʠʩʪʝʤʘ. 

ʂʦʛʘʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʧʘʟʥʠ ʤʝʨʢʠ ʩʨʝʱʫ ʩʪʦʧʷʚʘʥʝ ʠʣʠ ʧʨʝʢʦʤʝʨʥʦ 

ʟʘʛʨʷʚʘʥʝ ʥʘ ʧʦʢʨʠʚʥʘʪʘ ʣʘʤʘʨʠʥʘ ʚ ʪʦʯʢʘʪʘ ʥʘ ʧʦʧʘʜʝʥʠʝ ʥʘ ʤʲʣʥʠʷʪʘ, ʥʝʡʥʘʪʘ ʜʝʙʝʣʠʥʘ 

ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʘ ʧʦ ʩʪʦʡʥʦʩʪ ʦʪ ʧʦʢʘʟʘʥʘʪʘ ʚ ʪʨʝʪʘʪʘ ʢʦʣʦʥʢʘ ʥʘ ʊʘʙʣʠʮʘ 1 (t - 

ɼʝʙʝʣʠʥʘ
ʘ
). 

 

ʊʘʙʣʠʮʘ 1: ʄʠʥʠʤʘʣʥʘ ʜʝʙʝʣʠʥʘ ʥʘ ʣʘʤʘʨʠʥʠ ʠ ʪʨʲʙʠ ʟʘ ʝʩʪʝʩʪʚʝʥʦ ʩʲʟʜʘʜʝʥʠ ʤʲʣʥʠʝʧʨʠʝʤʥʠ 

ʩʠʩʪʝʤʠ 
 

ʅʠʚʦ ʥʘ 

ʤʲʣʥʠʝʟʘʱʠʪʘ 

ʥʘ ʩʛʨʘʜʘʪʘ 

ʄʘʪʝʨʠʘʣ ɼʝʙʝʣʠʥʘ
a 

t (mm) 

ɼʝʙʝʣʠʥʘ
b 
t
ô
(mm) 

 

I  ʜʦ IV 

 

ʩʪʦʤʘʥʘ 4 0.5 

ʤʝʜʝʥ 5 0.5 

ʘʣʫʤʠʥʠʝʚ 7 0.6 

 

ʅʦ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʪʘʣʥʠ ʪʨʲʙʠ ʠʣʠ ʢʦʥʪʝʡʥʝʨʠ ʝ ʧʦ-ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʠʟʧʲʣʥʷʪ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʚ ʪʨʝʪʘʪʘ ʢʦʣʦʥʢʘ ʥʘ ʊʘʙʣʠʮʘ 6 ʩʪʦʡʥʦʩʪʠ ʟʘ ʤʠʥʠʤʘʣʥʘ 

ʜʝʙʝʣʠʥʘ.  

ɺʘʞʥʦ: ɸʢʦ ʥʷʢʦʠ ʪʨʲʙʠ ʠʣʠ ʮʠʩʪʝʨʥʠ ʩʘ ʩʲʭʨʘʥʷʚʘʣʠ ʚʲʟʧʣʘʤʝʥʠʤʠ ʠʣʠ ʠʟʙʫʭʣʠʚʠ 

ʚʝʱʝʩʪʚʘ, ʪʦ ʧʨʠ ʪʷʭʥʦʪʦ ʟʘʛʨʷʚʘʥʝ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʝʢʩʧʣʦʟʠʷ ʝ ʤʥʦʛʦ ʛʦʣʷʤʘ ʠ ʪʝ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʝʣʝʤʝʥʪʠ ʥʘ ʝʩʪʝʩʪʚʝʥʦ ʩʲʟʜʘʜʝʥʠ ʤʲʣʥʠʝʧʨʠʝʤʥʠ ʩʠʩʪʝʤʠ. 

ɸʢʦ ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʤʠʥʠʤʘʣʥʘ ʜʝʙʝʣʠʥʘ ʥʘ ʤʝʪʘʣʥʦʪʦ ʧʦʢʨʠʪʠʝ ʝ ʠʟʧʲʣʥʝʥʦ, 

ʢʦʤʧʦʥʝʥʪʠʪʝ (ʪʨʲʙʠ ʠʣʠ ʢʦʥʪʝʡʥʝʨʠ) ʪʨʷʙʚʘ ʜʘ ʩʝ ʤʦʥʪʠʨʘʪ ʚ ʝʜʠʥʥʘ ʧʣʦʱ, ʟʘʱʠʪʝʥʘ ʦʪ 

ʦʙʱʘʪʘ ʤʲʣʥʠʝʟʘʱʠʪʥʘ ʠʥʩʪʘʣʘʮʠʷ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʨʘʟʜʝʣʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ, ʯʝ ʨʘʟʛʣʝʜʘʥʠʪʝ ʝʩʪʝʩʪʚʝʥʠ ʢʦʤʧʦʥʝʥʪʠ 

ʤʦʛʘʪ ʜʘ ʩʣʫʞʘʪ ʟʘ ʧʨʦʚʦʜʥʠʢ ʥʘ ʤʲʣʥʠʷʪʘ ʠ ʩʣʝʜʦʚʘʪʝʣʥʦ - ʢʘʪʦ ʩʚʲʨʟʚʘʱ ʧʨʦʚʦʜʥʠʢ 

ʠʣʠ ʪʦʢʦʦʪʚʦʜʥʘ ʩʠʩʪʝʤʘ, ʚ ʦʙʱʘʪʘ ʢʦʥʮʝʧʮʠʷ ʥʘ ʤʲʣʥʠʝʟʘʱʠʪʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ. 

 

 



 

2. ʄʒʃʅʀɽʇʈʀɽʄʅʀ ʉʀʉʊɽʄʀ ɿɸ ʉɻʈɸɼʀ ʉʒʉ ʉʂɸʊɽʅ /ʂɽʈɽʄʀɼɽʅ ʀʃʀ 

ʆʊ ɼʈʋɻ ʄɸʊɽʈʀɸʃ/ ʇʆʂʈʀɺ 

ʉʲʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʩʪʘʥʜʘʨʪʠ, ʝʣʝʤʝʥʪʠʪʝ ʦʪ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʩʛʨʘʜʠʪʝ, 

ʚʲʨʭʫ ʢʦʠʪʦ ʦʙʠʢʥʦʚʝʥʦ ʧʘʜʘʪ ʤʲʣʥʠʠʪʝ /ʙʠʣʘʪʘ ʥʘ ʩʢʘʪʥʠ ʧʦʢʨʠʚʠ, ʢʦʤʠʥʠ, ʘʥʪʝʥʠ, 

ʦʪʜʫʰʥʠʮʠ, ʧʘʨʘʧʝʪʠ ʠ ʜʨʫʛʠ ʤʦʥʪʠʨʘʥʠ ʚʲʨʭʫ ʧʦʢʨʠʚʘ ʠʟʧʲʢʥʘʣʠ ʩʪʨʫʢʪʫʨʠ/, ʝ 

ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʩʝ ʦʙʦʨʫʜʚʘʪ ʩ ʤʲʣʥʠʝʧʨʠʝʤʥʠ ʩʠʩʪʝʤʠ (ʌʠʛ. 3,4). 

 

 

 
 

ʌʠʛ. 3. ʄʲʣʥʠʝʧʨʠʝʤʝʥ ʧʨʲʪ ʟʘ ʢʦʤʠʥ /ʦʪʜʫʰʥʠʢ ʠ ʪ.ʥ./ 

 

 

 

 
 


