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˛̠̂́̚ ̉ ̗̠̎̏̑̍́̉̕ 
 

ʅʘ ʠʟʫʯʝʥʠʝ ʙʳʣ ʧʝʨʝʜʘʥ ʦʜʠʥ 

ʬʨʘʛʤʝʥʪ ʚʝʱʝʩʪʚʘ, ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚ 

ʀʨʘʢʝ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʧʨʦʚʝʨʢʘ ʥʘ ʤʝʪʝʦʨʠʪʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚʝʱʝʩʪʚʘ.  

ʀʟ ʦʙʨʘʟʮʘ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ 

ʧʨʦʟʨʘʯʥʦ-ʧʦʣʠʨʦʚʘʥʥʳʡ ʰʣʠʬ 

(ʥʦʤʝʨ ʧʨʝʧʘʨʘʪʘ FN810), ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ 

ʜʘʣʴʥʝʡʰʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. 

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʙʳʣ ʦʧʨʝʜʝʣʝʥ 

ʦʧʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ʤʠʢʨʦʩʢʦʧ 

Olympus BX53, ʄʠʥʄʫʟʝʡ ʈɸʅ) ʠ 

ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

(ʈʘʤʘʥʦʚʩʢʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʧʨʠʙʦʨ 

Horiba ExploRa, ʄɻʋ, ʘʥʘʣʠʪʠʢ ï 

ʑʝʢʣʝʠʥʘ ʄ.)  

 

ɼʘʥʥʳʡ ʩʝʨʪʠʬʠʢʘʪ ʩʦʩʪʘʚʣʝʥ ʂ.ɸ. 

ʂʦʥʦʚʘʣʦʚʦʡ, ʩʦʪʨʫʜʥʠʢʦʤ 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʄʫʟʝʷ ʠʤ. 

ɸ.ɽ.ʌʝʨʩʤʘʥʘ, ʝʛʦ ʦʨʠʛʠʥʘʣ ʭʨʘʥʠʪʩʷ 

ʚ ʜʝʧʦʟʠʪʦʨʠʠ ʩʝʨʪʠʬʠʢʘʪʦʚ ʥʘ ʩʘʡʪʝ 

ʄʫʟʝʷ 
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˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ 
 

ʇʦʨʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʣʴʥʦ 

ʚʳʚʝʪʨʝʣʳʡ ʬʨʘʛʤʝʥʪ ʛʝʤʘʪʠʪʦʚʦʡ 

ʢʦʥʢʨʝʮʠʠ (ʈʠʩ. 1).  

 
ʈʠʩ.1 ʌʦʪʦ ʚ ʦʪʨʘʞʝʥʥʦʤ ʩʚʝʪʝ 

ʛʝʤʘʪʠʪʘ (ʩʚʝʪʣʦ-ʩʝʨʳʝ ʫʯʘʩʪʢʠ) ʚ 

ʦʢʨʫʞʝʥʠʠ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ. 

 

ʉ ʧʦʤʦʱʴʶ ʨʘʤʘʥʦʚʩʢʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʙʳʣʠ ʟʘʤʝʨʝʥʳ 

ʩʧʝʢʪʨʳ ʚ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ 

ʦʙʨʘʟʮʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʚʠʜʘ ʚʝʱʝʩʪʚʘ. 

 

ʆʩʥʦʚʥʳʝ ʧʠʢʠ ʨʘʤʘʥ-ʩʧʝʢʪʨʦʚ (ʨʠʩ. 

2) ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʪʘʣʦʥʥʳʤ ʨʘʤʘʥ-

ʩʧʝʢʪʨʘʤ ʛʝʤʘʪʠʪʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʵʪʘʣʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʙʨʘʟʝʮ 

R070240 ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ RRUFF. 
 

 
ʈʠʩ. 2. ʉʨʘʚʥʝʥʠʝ ʨʘʤʘʥ-ʩʧʝʢʪʨʦʚ 

ʵʪʘʣʦʥʥʦʛʦ ʦʙʨʘʟʮʘ ʛʝʤʘʪʠʪʘ 

(ʯʝʨʥʳʡ, R070240) ʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʨʘʟʮʘ FN810 (ʟʝʣʝʥʳʡ). 

 
 




