
ʅʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʣʠʥʠʡ  ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ

ʇʦʜʛʦʪʦʚʠʣʘ: ʊʨʫʙʠʮʠʥʘ ɼʘʨʴʷ



ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ-ʵʪʦ 

ʦʩʦʙʳʡʚʠʜʤʘʪʝʨʠʠ,

ʥʝʚʠʜʠʤʳʡʠ

ʥʝʦʩʷʟʘʝʤʳʡ ʜʣʷ ʯʝʣʦʚʝʢʘ,

ʩʫʱʝʩʪʚʫʶʱʠʡ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʥʘʰʝʛʦ ʩʦʟʥʘʥʠʷ



ʄʘʛʥʠʪʥʳʝ ʣʠʥʠʠ

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ 

ʛʨʘʬʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʳʭ 

ʣʠʥʠʡ.

ɿʘ ʥʘʧʨʘʚʣʝʥʠʝʤʘʛʥʠʪʥʦʡʣʠʥʠʠ 

ʧʨʠʥʷʪʦʥʘʧʨʘʚʣʝʥʠʝ,ʢʦʪʦʨʦʝʫʢʘʟ

ʳʚʘʝʪʩʝʚʝʨʥʳʡʧʦʣʶʩʤʘʛʥʠʪʥʦʡ

ʩʪʨʝʣʢʠ



ʇʦʣʝ, ʚ ʨʘʟʥʳʭ 
ʪʦʯʢʘʭ 
ʢʦʪʦʨʦʛʦ ʩʠʣʳ, 
ʜʝʡʩʪʚʫʶʱʠʝ 
ʥʘ ʤʘʛʥʠʪʥʫʶ 
ʩʪʨʝʣʢʫ 
ʨʘʟʣʠʯʥʳ ʧʦ 
ʤʦʜʫʣʶ ʠʣʠ 
ʥʘʧʨʘʚʣʝʥʠʶ



ʇʦʣʝ, ʚ ʣʶʙʦʡ 

ʪʦʯʢʝ ʢʦʪʦʨʦʛʦ 

ʩʠʣʘ ʜʝʡʩʪʚʠʷ ʥʘ 

ʤʘʛʥʠʪʥʫʶ 

ʩʪʨʝʣʢʫ ʦʜʠʥʘʢʦʚʘ 

ʧʦ ʤʦʜʫʣʶ ʠ 

ʥʘʧʨʘʚʣʝʥʠʶ

ʆʜʥʦʨʦʜʥʦ ʧʦʣʝ 

ʚʥʫʪʨʠ ʜʣʠʥʥʦʛʦ 

ʪʦʥʢʦʛʦ ʩʦʣʝʥʦʠʜʘ

ȳɆ ɓɆɗ           ȴɘ ɓɆɗ



ʆʧʳʪ ʕʨʩʪʝʜʘ 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʳʪ, 
ʧʦʢʘʟʳʚʘʶʱʠʡ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ ʠ 
ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ

ʇʨʠ ʟʘʤʳʢʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 
ʮʝʧʠʤʘʛʥʠʪʥʘʷʩʪʨʝʣʢʘ

ʦʪʢʣʦʥʷʝʪʩʷʦʪʩʚʦʝʛʦ

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦʧʦʣʦʞʝʥʠʷ,

ʧʨʠʨʘʟʤʳʢʘʥʠʠʮʝʧʠ

ʤʘʛʥʠʪʥʘʷʩʪʨʝʣʢʘ

ʚʦʟʚʨʘʱʘʝʪʩʷʚ

ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ

ʇʨʦʛʨʘʤʤʘʬʠʟʠʯʝʩʢʦʛʦʢʨʫʞʢʘʩʦʩʪʘʚʣʝʥʘʜʣʫ̫ʯʘʱʠʭʩʷ8ʢʣʘʩʩʘʠʩʧʣʘʥʠʨʦʚʘʥʘʪʘʢ,ʯʪʦʟʘʥʷʪʠʷʢʨʫʞʢʘʧʨʠʫʯʘʶʪʢʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ



1820 ʛʦʜ

ʆʧʳʪ 
ʕʨʩʪʝʜʘ

ȻɆɓɗ ȰɖɎɗɘɎɆɓ 
ɃɖɗɘɋɊ 

(1777 ï1851) 



ɺʳʚʦʜʳ

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʦʟʥʠʢʘʝʪ 

ʚʦʢʨʫʛ ʜʚʠʞʫʱʠʭʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ. 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʠ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʝʦʪʜʝʣʠʤʳ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 



ʄɸɻʅʀʊʅʆɽ ʇʆʃɽ 

ʇʈʗʄʆɻʆ ʇʈʆɺʆɼʅʀʂɸ ʉ ʊʆʂʆʄ 

ɽʩʣʠ 

ʝʩʪʧɹʨʷʤʦʡʧʨʦʚʦʜʥʠʢʩʪʦʢʦʤ, ʪʦ 

ʦʙʥʘʨʫʞʠʪʴʥʘʣʠʯʠʝʤʘʛʥʠʪʥʦʛʦʧʦ

ʣʷ

ʚʦʢʨʫʛʵʪʦʛʦʧʨʦʚʦʜʥʠʢʘ ʤʦʞʥʦ ʩ 

ʧʦʤʦʱʴʶ ʞʝʣʝʟʥʳʭ ʦʧʠʣʦʢ ... 



ʇʦʜʜʝʡʩʪʚʠʝʤʤʘʛʥʠʪʥʦʛʦʧʦʣʪ̫ʦʢʘ

ʤʘʛʥʠʪʥʳʝʩʪʨʝʣʢʠʠʣʠʞʝʣʝʟʥʳʝʦʧʠʣʢʠ

ʨʘʩʧʦʣʘʛʘʶʪʩʷʧʦʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤʦʢʨʫʞʥʦʩ

ʪʷʤ



ʇʈɸɺʀʃʆ ɹʋʈɸɺʏʀʂɸ

ʝʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʙʫʨʘʚʯʠʢʘ 

ʩʦʚʧʘʜʘʝʪ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʦʢʘ ʚ 

ʧʨʦʚʦʜʥʠʢʝ, ʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʨʘʱʝʥʠʷ ʨʫʯʢʠ 

ʙʫʨʘʚʯʠʢʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʢʪʦʨʘ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ.



ɻʨʘʬʠʯʝʩʢʦʝʠʟʦʙʨʘʞʝʥʠʝʤʘʛʥʠʪʥʦʛʦʧʦʣʷ

ʧʨʷʤʦʛʦʧʨʦʚʦʜʥʠʢʘʩʪʦʢʦʤ

ʅʘʧʨʘʚʣʝʥʠʝʤʘʛʥʠʪʥʳʭʣʠʥʠʡʤʘʛʥʠʪʥʦʛʦ

ʧʦʣʷ 

ʪʦʢʘʩʚʷʟʘʥʦʩ ʥʘʧʨʘʚʣʝʥʠʝʤʪʦʢʘʚʧʨʦʚ

ʦʜʥʠʢʝ: 



ʉʫʱʝʩʪʚʫʝʪ ʣʠ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ 

ʪʦʯʢʝ ɸ?

ɺ ʢʘʢʦʡ ʠʟ ʪʦʯʝʢ 

ɸ, ʄ, Nʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʙʦʣʴʰʝ? N

M

Ȧ



ʗʚʣʷʝʪʩʷ ʣʠ ʧʦʣʝ 

ʦʜʥʦʨʦʜʥʳʤ?



ɼʘʥʦ:

1. ɸʉ=ɸD

2. ɸɽ=ɺɽ



ʉʦʣʝʥʦʠʜ



ɿʘʜʘʥʠʝ:

ʅʘʯʝʨʪʠʪʝ 

(ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ) 

ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ 

ʤʘʛʥʠʪʥʳʭ ʣʠʥʠʡ 

ʜʣʷ ʜʚʫʭ ʤʘʛʥʠʪʦʚ

ʆʧʨʝʜʝʣʠʪʝ 

ʧʦʣʶʩʳ ʤʘʛʥʠʪʦʚ.
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