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ʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʠ ʜʦʢʫʤʝʥʪʦʚ ʯʣʝʥʦʚ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ 
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ɸʥʥʦʪʘʮʠʷ 
 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʢʦʤ-

ʧʣʝʢʩʥʳʝ ʯʘʩʪʦʪʳ ʟʘʪʫʭʘʶʱʠʭ ʠ ʥʝʟʘʪʫʭʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ ʣʶʙʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʴʶ. ʕʪʦ 
ʧʦʟʚʦʣʠʣʦ: 

 ʦʪʚʝʪʠʪʴ ʥʘ ñʛʘʤʣʝʪʦʚʩʢʠʡ ʚʦʧʨʦʩò ʘʣʛʝʙʨʳ ï ʬʠʟʠʯʝʩʢʠ 

ʩʫʱʝʩʪʚʫʶʪ ʠʣʠ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʨʝʰʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝ-

ʥʠʡ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ; 

 ʩʦʟʜʘʪʴ ʩʦʚʝʨʰʝʥʥʫʶ ʪʝʦʨʠʶ ʨʝʟʦʥʘʥʩʘ ʥʘ ʢʦʤʧʣʝʢʩʥʳʭ 
ʯʘʩʪʦʪʘʭ, ʩʚʦʙʦʜʥʫʶ ʦʪ ʧʨʦʪʠʚʦʨʝʯʠʡ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʦʨʠʠ ʨʝʟʦ-

ʥʘʥʩʘ ʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪʘʭ; 

 ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʥʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʤʝʥʦʚʘʥʥʳʭ 
ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʷʚʣʷʶʪʩʷ ʩʢʨʳʪʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠʟʤʝʨʝ-
ʥʠʷʤʠ ʥʘʰʝʡ ʚʩʝʣʝʥʥʦʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩ-

ʥʭr ʯʠʩʝʣ ʧʦʟʚʦʣʠʣʦ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʬʠʟʠʯʝʩʢʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ MINOS, OPERA ʠ ICARUS ʦʧʨʦʚʝʨʛʥʫʪʴ ʩʫʱʝʩʪʚʫ-
ʶʱʫʶ ʪʨʘʢʪʦʚʢʫ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ.  

ʇʨʠʥʮʠʧ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʧʦʟʚʦ-

ʣʷʝʪ ʪʘʢʞʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ, ʧʦʤʠʤʦ ʥʘʰʝʡ ʪʘʨʜʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, 
ʚ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʩʫʱʝʩʪʚʫʶʪ ʪʘʭʠʦʥʥʘʷ ʠ ʜʨʫʛʠʝ ʧʘʨʘʣʣʝʣʴʥʳʝ 

ʚʩʝʣʝʥʥʳʝ. ʇʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʬʦʨʤʫʣʘ ʃʦʨʝʥʮʘ-ʕʡʥʰʪʝʡʥʘ ʠ ʜʨʫ-

ʛʠʝ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʵʬʬʝʢʪʳ, ʢ ʵʪʠʤ ʜʦʧʦʣʥʠʪʝʣʴ-



ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 
 

 

ʕʥʮʠʢʣʦʧʝʜʠʷ ʈʫʩʩʢʦʡ ʄʳʩʣʠ. ʊ. XVI , ʩʪʨ. 4 

ʥʳʤ ʚʩʝʣʝʥʥʳʤ ʥʝʧʨʠʤʝʥʠʤʳ. ʇʦʵʪʦʤʫ ʚʤʝʩʪʦ ʥʠʭ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʜʨʫʛʠʝ ʬʦʨʤʫʣʳ, ʩʧʨʘʚʝʜʣʠʚʳʝ ʜʣʷ ʚʩʝʭ ʚʩʝʣʝʥʥʳʭ.  
ʆʙʲʷʩʥʷʝʪʩʷ ʩʪʨʦʝʥʠʝ ʪʘʢʦʡ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ. ɼʦʢʘʟʳʚʘʝʪʩʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘ ɿʝʤʣʝ ʧʦʨʪʘʣʦʚ ʜʣʷ ʧʝʨʝʭʦʜʘ ʠʟ ʪʘʨʜʠʦʥʥʦʡ 

ʚʩʝʣʝʥʥʦʡ ʚ ʩʤʝʞʥʳʝ ï ʪʘʭʠʦʥʥʫʶ ʚʩʝʣʝʥʥʫʶ ʠ ʪʘʭʠʦʥʥʫʶ ʘʥʪʠ-

ʚʩʝʣʝʥʥʫʶ. ʇʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚ ʪʘʢʦʡ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʫʞʝ ʩʝʡʯʘʩ 
ʚʦʟʤʦʞʥʳ ʧʫʪʝʰʝʩʪʚʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʚʦ ʚʨʝʤʝʥʠ 

(ʢʘʢ ʚ ʧʨʦʰʣʦʝ, ʪʘʢ ʠ ʚ ʙʫʜʫʱʝʝ).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ, ʩʢʨʳʪʳʝ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʩʝʣʝʥʥʦʡ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʩʝʣʝʥʥʳʝ, ʤʫʣʴʪʠ-

ʚʩʝʣʝʥʥʘʷ, ʧʦʨʪʘʣʳ, ʧʫʪʝʰʝʩʪʚʠʷ ʚʦ ʚʨʝʤʝʥʠ. 

 

1. ɺʚʝʜʝʥʠʝ 

 

ʃʶʜʠ ʞʠʚʫʪ ʚ ʤʠʨʝ ʢʦʣʝʙʘʥʠʡ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʵʪʦʤ ʥʘ 

ʙʳʪʦʚʦʤ ʫʨʦʚʥʝ, ʪʦ ʙʝʟ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʣʝʙʘʥʠʡ ʣʶʜʠ ʥʝ ʩʤʦʛʣʠ 
ʙʳ ʚʠʜʝʪʴ ʠ ʩʣʳʰʘʪʴ, ʛʨʝʪʴʩʷ ʫ ʦʛʥʷ ʠ ʠʟʤʝʨʷʪʴ ʚʨʝʤʷ, ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ɽʩʣʠ ʞʝ 

ʛʦʚʦʨʠʪʴ ʦ ʢʦʣʝʙʘʥʠʷʭ ʚ ʦʙʱʝʥʘʫʯʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʪʦ ʙʝʟ ʥʠʭ ʥʝ 
ʩʫʱʝʩʪʚʦʚʘʣʦ ʙʳ ʥʠ ʥʘʰʝʡ ʇʣʘʥʝʪʳ ʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʥʠ 

ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ. ʅʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʙʳ ʥʠʯʝʛʦ.  

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʯʨʝʟʚʳʯʘʡʥʘʷ ʚʘʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʢʦʣʝʙʘ-

ʥʠʡ, ʢʘʢ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸ ʜʣʷ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ï ʤʝʭʘʥʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ, ʘʢʫʩʪʠʯʝʩʢʠʭ, ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʠʭ, ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʜʨ. ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʬʬʝʨʝʥ-
ʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ. ɺ ʪʝʦʨʠʠ ʢʦʣʝʙʘʥʠʡ ʦʙʳʯʥʦ ʠʟʫʯʘʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʩʠʩʪʝʤʳ, ʦʧʠʩʳʚʘʝʤʳʝ 

ʥʝʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ʆʜʥʘʢʦ, ʢʘʢ 
ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʠ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʣʠʥʝʡʥʳʝ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, 

ʦʧʠʩʳʚʘʝʤʳʝ ʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, 

ʦʢʘʟʘʣʠʩʴ ʚʦ ʤʥʦʛʦʤ ʥʝ ʧʦʟʥʘʥʥʳʤʠ.  

 

2. ʄʘʪʝʤʘʪʠʢʘ  ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʥʘʫʢʘ 
 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩʳ ʚ ʣʠʥʝʡʥʳʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ 
ʩʠʩʪʝʤʘʭ ʦʧʠʩʳʚʘʶʪʩʷ ʣʠʥʝʡʥʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ:  

 

xb...
dt

xd
b

dt

xd
bya...

dt

yd
a

dt

yd
a 01m

1m

1mm

m

m01n

1n

1nn

n

n
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ʛʜʝ:  )t(x  ï ʚʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (ʠʣʠ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ); 

        )t(y  ï ʦʪʢʣʠʢ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ (ʠʣʠ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ); 

      01mm01nn b,...b,b,a,...a,a  ï ʧʦʩʪʦʷʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 
 

ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (1), ʢʘʢ ʠʟʚʝʩʪʥʦ, ʨʘʚʥʦ ʩʫʤʤʝ ʜʚʫʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: 

freeforc )t(y)t(y)t(y
, 

 

ʛʜʝ:  forc)t(y  ï ʚʳʥʫʞʜʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʪʢʣʠʢʘ;  

        
free)t(y  ï ʩʚʦʙʦʜʥʘʷ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ 

ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ. 
 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʫʜʝʤ ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʪʦʣʴʢʦ 

ʩʚʦʙʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪʢʣʠʢʘ free)t(y , ʢʦʪʦʨʫʶ ʯʘʩʪʦ ʥʘʟʳʚʘ-

ʶʪ ʧʝʨʝʭʦʜʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʠʤ-

ʧʫʣʴʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʝ yʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʫʜʘʨʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. 
ʇʨʠʤʝʨʦʤ ʫʜʘʨʥʳʭ ʢʦʣʝʙʘʥʠʡ ʷʚʣʷʶʪʩʷ ʮʫʥʘʤʠ. 

ʅʘʭʦʞʜʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʩʚʦʙʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʦʪʢʣʠʢʘ ʥʘʯʠʥʘʶʪ ʩ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʠʩʭʦʜʥʦʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ (1) ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 
ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ: 

 

0a...papa 0
1n

1n
n

n ,
                       (2) 

 

ʛʜʝ: p  ï ʧʝʨʝʤʝʥʥʘʷ, ʢʦʪʦʨʫʶ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʥʘ ʧʨʠʥʠʤʘʝʪ 

ʟʥʘʯʝʥʠʷ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ, ʥʝʨʝʜʢʦ ʥʘʟʳʚʘʶʪ ʢʦʤʧʣʝʢʩ-
ʥʦʡ ʯʘʩʪʦʪʦʡ. 

 

ɼʘʣʝʝ, ʥʘʡʜʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ 
ʫʨʘʚʥʝʥʠʷ (2) ʢʦʨʥʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʟʘʧʠʩʠ ʚʨʝʤʝʥʥ·ʡ ʬʫʥʢʮʠʠ, 

ʦʧʠʩʳʚʘʶʱʝʡ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʢʦʨʥʠ11p  

ʠ 22p
 
ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ 

ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ, ʪʦ ʵʪʦʪ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ 

ʥʘʟʳʚʘʶʪ ʘʧʝʨʠʦʜʠʯʝʩʢʠʤ ʠ ʦʧʠʩʳʚʘʶʪ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ:  
 

tt
free

21 BeAe)t(y
. 
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ɽʩʣʠ ʢʦʨʥʠ 2,1p  ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʷʚʣʷ-

ʶʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʠ ʢʨʘʪʥʳʤʠ, ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʶʪ 

ʢʨʠʪʠʯʝʩʢʠʤ ʠ ʦʧʠʩʳʚʘʶʪ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ:  
 

)BtA(e)t(y
t

free  
 

ɽʩʣʠ ʞʝ ʢʦʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷʞʥyʥʳʤʠ ʯʠʩʣʘʤʠ ip 2,1 , ʪʦ ʧʝʨʝʭʦʜʥʦʡ 

ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʶʪ ʢʦʣʝʙʘʪʝʣʴʥʳʤ, ʘ ʚʝʣʠʯʠʥʳ p1 ʠ p2 ï ʢʦʤ-

ʧʣʝʢʩʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ ʦʧʠʩʳʚʘʶʪ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ: 
 

)tsinBtcosA(e)t(y
t

free . 
 

ʂʦʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʩʪʝʧʝʥʝʡ ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʫʧʦʤʷʥʫʪʳʭ 
ʚʳʰʝ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ; ʠ ʧʦʵʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʧʝʨʝʭʦʜʥʳʝ 

ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ï ʠ ʘʧʝʨʠʦʜʠʯʝʩʢʠʝ, ʠ ʢʨʠʪʠʯʝʩ-

ʢʠʝ, ʠ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. 
ɺʩy ʵʪʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʘʭ. ʅʦ 

ʚ ʥʠʭ ʥʝ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦʯʝʤʫ ʠʟ ʠʟʚʝʩʪʥʳʭ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʘʣʛʝʙʨʝ ʜʚʫʭ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ) ʚ ʪʝʦʨʠʠ ʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚ-

ʥʝʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʥʠʭ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ).  
ʕʪʦ ï ʦʯʝʥʴ ʚʘʞʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʢʚʘʜʨʘʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʚ ʩʣʫʯʘʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʜʠʩʢʨʠʤʠʥʘʥʪʘ ʥʘ ʤʥʦʞʝʩʪʚʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʢʦʨʥʝʡ ʥʝ 
ʠʤʝʶʪ. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʠʭ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ 

(ʩʤ. ʨʠʩ. 1) 

 

0y

apapay 01
2

2

.

 

ʆʪʨʠʮʘʪʝʣʴʥʦʤʫ ʜʠʩʢʨʠʤʠʥʘʥʪʫ ʥʘ ʨʠʩʫʥʢʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʘʨʘʙʦʣʘ, ʥʝ ʧʝʨʝʩʝʢʘʶʱʘʷ ʦʩʴ p . 
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ʈʠʩ. 1. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʘ 
ʤʥʦʞʝʩʪʚʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ 

 

ʊʦ ʞʝ ʢʚʘʜʨʘʪʥʦʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʚ ʩʣʫʯʘʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʠʩʢʨʠʤʠʥʘʥʪʘ ʥʘ ʤʥʦʞʝʩʪʚʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ï 
ʢʦʨʥʠ ʠʤʝʝʪ (ʩʤ. ʨʠʩ. 2ʩ). ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʣ-

ʣʶʩʪʨʠʨʦʚʘʥ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝ-

ʥʠʷ: 

 
 

ʇʦʣʦʞʠʪʝʣʴʥʦʤʫ ʠ ʥʫʣʝʚʦʤʫ ʜʠʩʢʨʠʤʠʥʘʥʪʫ ʧʨʠ ʵʪʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʨʘʬʠʢʠ, ʠʟʦʙʨʘʞʥyʥʳʝ ʥʘ ʨʠʩ. 2a ʠ ʨʠʩ. 2b.  

ʀ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʦʜʥʦ ʠ ʪʦ ʞʝ ʢʚʘʜʨʘʪʥʦʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʜʠʩʢʨʠʤʠʥʘʥʪʝ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʦʜʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʝʛʦ ʨʝʰʝʥʠʷ ʢʦʨʥʠ ʠʤʝʝʪ, ʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʨʫʛʠʤ ʘʣʛʦʨʠʪʤʦʤ ï ʢʦʨʥʝʡ ʥʝ ʠʤʝʝʪ. ʅʝʪʨʫʜʥʦ 
ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʜʚʘ ʫʪʚʝʨʞʜʝʥʠʷ ʜʨʫʛ ʜʨʫʛʘ ʚʟʘʠʤʥʦ ʠʩʢʣʶ-

ʯʘʶʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʥʠʭ.   

ʅʦ ʢʘʢʦʝ? ʏʠʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʘʪʴ ʠʩʪʠʥʥʦʩʪʴ ʦʜʥʦʛʦ ʠ 

ʣʦʞʥʦʩʪʴ ʜʨʫʛʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ. ʀ ʧʦʵʪʦʤʫ, ʥʝ ʫʤʝʷ 
ʩʜʝʣʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ, ʚ ʘʣʛʝʙʨʝ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʶʪ ʦʙʘ 

ʘʣʛʦʨʠʪʤʘ. 

ʏʪʦʙʳ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ ʚʩ-yʪʘʢʠ ʦʪʚʝʪʠʪʴ, ʫʪʦʯʥʠʤ 
ʢʨʠʪʝʨʠʡ ʠʩʪʠʥʥʦʩʪʠ. ʊʦ ʝʩʪʴ, ʢʘʢʦʡ ʩʤʳʩʣ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʣʦʚʘ 

çʨʝʰʝʥʠʝ ʩʫʱʝʩʪʚʫʝʪè ʠʣʠ çʨʝʰʝʥʠʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪè?  

ɻʜʝ ʩʫʱʝʩʪʚʫʝʪ? ʆʪʚʝʪ ʦʯʝʚʠʜʝʥ. ï ɺ ʧʨʠʨʦʜʝ, ʚ ʪʦʤ ʬʠʟʠʯʝʩʢʦʤ 
ʤʠʨʝ, ʚ ʢʦʪʦʨʦʤ ʤʳ ʞʠʚʤy.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʯʴ ʠʜʪy ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʨʝʰʝʥʠʷ, ʢʘʢ ʬʠʟʠʯʝʩ-

ʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. 
ʀ ʪʦʛʜʘ ʣʦʛʠʯʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʠʟ-

ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʨʛʫʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʩʧʦʤʥʠʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʝʰʝʥʠʝʤ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʜʠʩʢʨʠʤʠʥʘʥʪʝ 

ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷʞʥyʥʳʝ ʯʠʩʣʘ, ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʧʝʨʝʭʦʜ-

ʥʳʝ ʧʨʦʮʝʩʩʳ ʚʩʝʛʜʘ ʨʝʘʣʴʥʦ ʬʠʟʠʯʝʩʢʠ ʩʫʱʝʩʪʚʫʶʪ.  
 

 
 

ʈʠʩ. 2. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʘ 

ʤʥʦʞʝʩʪʚʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ 
 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʝ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʥʘ ʤʥʦʞʝʩʪʚʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʫʪʚʝʨʞ-
ʜʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʠʩʢʨʠʤʠʥʘʥʪʘ ʪʘʢʠʝ ʫʨʘʚʥʝʥʠʷ 

ʢʦʨʥʝʡ ʥʝ ʠʤʝʶʪ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʚ 

ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫʶʪ (ʢʘʢ ʥʘ ʨʠʩ. 1, ʥʘ ʢʦʪʦʨʦʤ ʚʝʨʭʥʷʷ ʧʘʨʘʙʦʣʘ 
ʥʝ ʠʤʝʝʪ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʦʩʴʶ p). ʅʦ ʪʦʛʜʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʠʤ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʠʨʦʜʝ ʩʫʱʝʩʪʚʦ-

ʚʘʪʴ ʥʝ ʜʦʣʞʥʳ. 

ʅʦ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ! ʀ ʚ ʧʨʠʨʦʜʝ (ʥʘʧʨʠʤʝʨ, ʮʫʥʘʤʠ), ʠ ʚ 
ʥʘʫʢʝ (ʥʘʧʨʠʤʝʨ, ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ), ʠ ʚ ʪʝʭʥʠʢʝ (ʥʘʧʨʠʤʝʨ, ʚ 

ʨʘʜʠʦʪʝʭʥʠʢʝ), ʠ ʜʘʞʝ ʚ ʙʳʪʫ (ʥʘʧʨʠʤʝʨ, ʚ ʨʦʷʣʝ ʠʣʠ ʛʠʪʘʨʝ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʨʘʟʨʝʰʠʤʳʡ ʚ ʯʠʩʪʦʡ ʤʘʪʝʤʘʪʠʢʝ ʚʦʧʨʦʩ ʦ 
ʪʦʤ, ʢʘʢʦʡ ʞʝ ʠʟ ʜʚʫʭ ʚʟʘʠʤʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠʩʢʣʶʯʘʶʱʠʭ ʘʣʛʦ-

ʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʤ, 

ʦʢʘʟʘʣʩʷ ʨʘʟʨʝʰʠʤʳʤ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  
ɺ ʵʪʦʡ ʩʚʷʟʠ ʫʤʝʩʪʥʦ ʚʩʧʦʤʥʠʪʴ ʚʳʩʢʘʟʳʚʘʥʠʝ ʛʝʥʠʘʣʴʥʦʛʦ 

ʫʯyʥʦʛʦ, ʩʦʟʜʘʪʝʣʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʆʣʠʚʝʨʘ ʍʵʚʠʩʘʡʜʘ 

(1850 ï 1925): ñʄʘʪʝʤʘʪʠʢʘ ï ʵʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʥʘʫʢʘò.  
 

ʀ ʣʠʰʥʠʡ ʨʘʟ ʫʙʝʜʠʪʴʩʷ ʚ ʝʛʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʜʠʥʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʳʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʤʠ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʚ ʦʢʨʫʞʘʶʱʝʤ ʥʘʩ ʤʠʨʝ ʥʝʦʙʭʦ-
ʜʠʤʦ ʧʨʠʟʥʘʪʴ ʨʝʰʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (ʧʨʠʯʤy ʥʝ 

ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠ-

ʩʝʣ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʦʤʧʣʝʢʩʥʳʝ ʯʘʩʪʦʪʳ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘ-

ʥʠʡ ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʴʶ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʠʭ 
ʤʥʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ [1], [2]. ʇʦʵʪʦʤʫ ʤʥʠʤʳʝ ʯʠʩʣʘ ʩʣʝʜʦʚʘʣʦ 

ʙʳ ʥʘʟʳʚʘʪʴ ʢʘʢ-ʪʦ ʠʥʘʯʝ ï ʥʘʧʨʠʤʝʨ, ʥʝʷʚʥʳʤʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʠʣʠ ʩʢʨʳʪʳʤʠ (ʩʤ. ʥʠʞʝ) ʯʠʩʣʘʤʠ.  
ʂ ʚʳʚʦʜʫ ʦ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʯʘʩʪʦʪ 

ʧʨʠʚʦʜʠʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʚʳʥʫʞʜʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪʢʣʠʢʘ 

forc)t(y  [3] ï [8]. 

ʆʯʝʚʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ ʬʠʟʠʯʝʩʢʠ ʨʝʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʝ ʯʘʩʪʦʪʳ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʥʠʭ ʚʝʣʠʯʠʥʳ. 
ɺ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʵʪʦ ï ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ 

ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʢʦʤʧʣʝʢʩʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝ-

ʥʠʝ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʢʦʤʧʣʝʢʩʥʘʷ ʤʦʱʥʦʩʪʴ ʠ 
ʢʦʤʧʣʝʢʩʥʘʷ ʵʥʝʨʛʠʷ. 

  

3. ʌʠʟʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 
 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʚʦʟʥʠʢʘʝʪ ʦʯʝʚʠʜʥʳʡ ʚʦʧʨʦʩ ï 

ʢʘʢ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠʤʝ-

ʥʦʚʘʥʥʳʭ (ʪʦ ʝʩʪʴ ʩʥʘʙʞʥyʥʳʭ ʫʧʦʤʠʥʘʥʠʝʤ ʦ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ 
ï ʤʝʪʨ, ʛʨʘʤʤ ʠ ʜʨ.) ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ? ʊʦ ʝʩʪʴ, ʧʨʦʱʝ ʛʦʚʦʨʷ, 

ʢʘʢ ʠʭ ʫʚʠʜʝʪʴ ʠʣʠ ʢʘʢ-ʪʦ ʠʥʘʯʝ ʦʱʫʪʠʪʴ?  

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʠʢʘʢ. ʅʝʪ ʫ ʣʶʜʝʡ ʪʘʢʠʭ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ʅʦ, 

ʥʘʧʦʤʥʠʤ, ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ. ʃʶʜʠ ʥʠʢʘʢ ʥʝ 
ʚʠʜʷʪ ʠ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʪʨʦʛʘʪʴ ʥʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʥʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʚʝʪʦʚʦʛʦ ʠ ʪʝʧʣʦ-

ʚʦʛʦ ʜʠʘʧʘʟʦʥʦʚ), ʥʠ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʝʩʣʠ ʦʥʦ ʜʦʩʪʘ-
ʪʦʯʥʦ ʤʘʣʦ), ʥʠ ʯʨyʥʳʝ ʜʳʨʳ, ʥʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ʥʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʣʶʜʠ ʧʦʚʝʨʠʣʠ ʚ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʫʯʥyʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣɹʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ, ʦʜʥʘʢʦ, ʠʤʝʝʪʩʷ ʚʘʞʥʘʷ ʦʩʦʙʝʥ-

ʥʦʩʪʴ: ʣʶʜʠ ʥʝ ʦʱʫʱʘʶʪ ʪʦʣʴʢʦ ʤʥʠʤʫʶ ʢʦʤʧʦʥʝʥʪʫ ʠʤʝʥʦʚʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ, ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʞʝ ʢʦʤʧʦʥʝʥʪʫ ʦʱʫʱʘʶʪ.  
ʅʦ ʦʙʝ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʥʳ ʬʦʨʤʫʣʦʡ 

ʕʡʣʝʨʘ (1707 ï 1783): 
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xsinixcosʝ
ix

,                                  (3a) 
 

ʢʦʪʦʨʫʶ ʦʯʝʚʠʜʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʚʠʜʫ:  
 

.
                        (3b) 

 

ʀ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʣʫʞʠʪ ʢʦʩʚʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʙʝ-

ʜʠʪʴʩʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʤʥʠʤʦʡ ʢʦʤʧʦʥʝʥʪʳ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ, ʧʦʩʢʦʣʴʢʫ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʝʛʦ ʢʦʤʧʦʥʝʥʪʫ ʣʶʜʠ ʚʩ-yʪʘʢʠ 

ʦʱʫʱʘʶʪ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʦ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʠʜʥʘ ʪʝʥʴ ʩʧʨʷ-

ʪʘʚʰʝʛʦʩʷ ʯʝʣʦʚʝʢʘ.  
ɹʦʣʝʝ ʪʦʛʦ, ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʬʦʨʤʫʣʳ (3b) ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ, 

ʢʘʢ ʚʠʜʥʦ, ʩʦʜʝʨʞʠʪ ʚʝʣʠʯʠʥʫ i , ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʯʘʩʪʦʪʦʡ. ʀ ʢʦʪʦʨʘʷ, ʢʘʢ ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʚʳʰʝ, ʷʚʣʷʝʪʩʷ 

ʬʠʟʠʯʝʩʢʠ ʨʝʘʣʴʥʳʤ ʢʦʤʧʣʝʢʩʥʳʤ ʯʠʩʣʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʝʚʘʷ 

ʯʘʩʪʴ ʬʦʨʤʫʣʳ (3b) ʚ ʮʝʣʦʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠ ʨʝʘʣʴʥʳʤ 
ʢʦʤʧʣʝʢʩʥʳʤ ʯʠʩʣʦʤ. ɸ ʧʦʵʪʦʤʫ ʬʠʟʠʯʝʩʢʠ ʨʝʘʣʴʥʳʤ ʢʦʤʧʣʝʢʩ-

ʥʳʤ ʯʠʩʣʦʤ ʷʚʣʷʝʪʩʷ ʠ ʧʨʘʚʘʷ ʯʘʩʪʴ ʬʦʨʤʫʣʳ (3b). ʇʨʠʯʤy ʵʪʦ 

ʫʪʚʝʨʞʜʝʥʠʝ ʦʩʪʘʪyʩʷ ʚʝʨʥʳʤ ʠ ʚ ʩʣʫʯʘʝ 0, ʪʦ ʝʩʪʴ ʧʨʠʤʝ-

ʥʠʪʝʣʴʥʦ ʢ ʥʝʟʘʪʫʭʘʶʱʠʤ ʢʦʣʝʙʘʥʠʷʤ. ʂʦʣʝʙʘʪʝʣʴʥʳʝ ʞʝ ʧʨʦ-

ʮʝʩʩʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʤʝʶʪ ʤʝʩʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʰʝʤ ʤʠʨʝ, ʢʦʪʦʨʳʡ 

ʤʳ ʚʠʜʠʤ ʙʝʟ ʤʠʢʨʦʩʢʦʧʦʚ ʠ ʪʝʣʝʩʢʦʧʦʚ, ʥʦ ʠ ʚ ʤʘʢʨʦʤʠʨʝ 
(ʥʘʧʨʠʤʝʨ, ʚʨʘʱʝʥʠʝ ʥʝʙʝʩʥʳʭ ʪʝʣ ʚʦʢʨʫʛ ʩʚʦʝʡ ʟʚʝʟʜʳ), ʠ ʚ 

ʤʠʢʨʦʤʠʨʝ (ʥʘʧʨʠʤʝʨ, ʚʨʘʱʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʚʦʢʨʫʛ ʷʜʨʘ ʘʪʦʤʦʚ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʵʪʠʭ ʤʠʨʘʭ ʜʦʣʞʥʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʚʦʠ 
ʬʠʟʠʯʝʩʢʠʝ ʨʝʘʣʴʥʦʩʪʠ (ʝʱ yʥʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ), 

ʠʟʤʝʨʷʝʤʳʝ ʤʥʠʤʳʤʠ ʯʠʩʣʘʤʠ. 

ʅʘʢʦʥʝʮ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʦʚʘʥʥʳʝ ʤʥʠʤʳʝ ʯʠʩʣʘ ʬʠʟʠʯʝʩʢʠ 

ʨʝʘʣʴʥʳ, ʪʦ ʦʥʠ ʜʦʣʞʥʳ ʯʪʦ-ʪʦ ʠʟʤʝʨʷʪʴ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʥʠ 
ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝʢʠʤ ʠʟʤʝʨʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ ʕʡʣʝʨʘ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢ ʠʟʤʝʨʝ-

ʥʠʷʤ ʧʨʠ ʧʦʤʦʱʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. ʅʦ ʪʘʢ ʢʘʢ ʵʪʠ ʠʟʤʝʨʝʥʠʷ 
ʤʳ ʥʝ ʚʠʜʠʤ ʠ ʥʠʢʘʢ ʠʥʘʯʝ ʥʝ ʦʱʫʱʘʝʤ, ʦʥʠ ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʶʪʩʷ 

ʩʢʨʳʪʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ [9] ï [11], ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʩʢʨʳʪʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʟʤʝʨʝʥʠʷʤ, ʢʦʪʦʨʳʝ 
ʦʧʠʩʘʥʳ ʚ [12] ʠ ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʪʢʨʳʪʴ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ɹʦʣʴʰʦʤ ɸʜʨʦʥʥʦʤ ʂʦʣʣʘʡʜʝʨʝ. ʆʜʥʘʢʦ ʚʳʷʚ-

ʣʝʥʥʳʝ ʠ ʦʧʠʩʘʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʩʢʨʳʪʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʢʨʳʪʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ, 
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ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʝʪʩʷ ʦʪʢʨʳʪʴ ʥʘ ɹʦʣʴʰʦʤ ɸʜʨʦʥʥʦʤ ʂʦʣʣʘʡʜʝʨʝ, 

ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʠʝ ʩʫʱʝʩʪʚʫʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʤʠʢʨʦʤʠʨʝ. 
 

4. ʂʦʤʤʝʥʪʘʨʠʡ ʵʢʩʧʝʨʠʤʝʥʪʦʚ OPERA, MINOS, ICARUS 

 

ɺ ʢʦʥʮʝ 2011 ʛʦʜʘ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʩʦʦʙʱʝʥʠʝ [13] ʦ ʪʦʤ, 
ʯʪʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ OPERA ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʙʳʣʠ ʟʘʨʝʛʠʩʪ-

ʨʠʨʦʚʘʥʳ ʩʚʝʨʭʩʚʝʪʦʚʳʝ ʥʝʡʪʨʠʥʦ. ʀ ʵʪʦ ʩʦʦʙʱʝʥʠʝ ʦʧʨʦʚʝʨʛʘʣʦ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʪʨʘʢʪʦʚʢʫ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 
(ʉʊʆ). ʇʨʠʯʤy, ʝʱ yʨʘʥʴʰʝ, ʚ 2006 ʛʦʜʫ ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ MINOS [14], 

ʢʦʪʦʨʳʝ ʪʦʛʜʘ ʙʦʣʴʰʠʥʩʪʚʦʤ ʬʠʟʠʢʦʚ ʙʳʣʠ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʳ ʠʟ-ʟʘ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. ʆʜʥʘʢʦ ʚ ʥʘʯʘʣʝ 2012 

ʛʦʜʘ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ ICARUS [15], 

ʢʦʪʦʨʳʤ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ OPERA ʦʧʨʦʚʝʨʛʘʣʠʩʴ.  

ʂʘʟʘʣʦʩʴ ʙʳ, ʪʝʤ ʩʘʤʳʤ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʚʠʞʝʥʠʷ 
ʥʝʡʪʨʠʥʦ ʩʦ ʩʚʝʨʭʩʚʝʪʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʙʳʣ ʟʘʢʨʳʪ. ɸ ʪʘʢʞʝ ʷʢʦʙʳ 

ʙʳʣ ʟʘʢʨʳʪ ʚʦʧʨʦʩ ʠ ʦ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ.  

ʆʜʥʘʢʦ, ʵʪʦ ʥʝ ʪʘʢ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʚʝʜʥyʥʳʝ ʚʳʰʝ 
ʥʝʦʧʨʦʚʝʨʞʠʤʳʝ (ʚʩʧʦʤʥʠʤ ʮʫʥʘʤʠ) ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʬʠʟʠʯʝʩʢʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʩʫʱʝʩʪʚʫʶʱʫʶ ʪʨʘʢʪʦʚʢʫ ʉʊʆ 

ʪʘʢʞʝ ʦʧʨʦʚʝʨʛʘʶʪ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʡ ʪʝʦʨʠʠ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ 

ʤʥʠʤʳʝ ʯʠʩʣʘ ʥʝ ʠʤʝʶʪ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ.  
ʀ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʩʪʘʪʝʡ, ʢʦʤʤʝʥʪʠʨʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪ 

OPERA, ʬʘʢʪʠʯʝʩʢʠ ʙʳʣʠ ʠʥʠʮʠʠʨʦʚʘʥʳ ʦʧʘʩʝʥʠʝʤ, ʯʪʦ ʧʨʠʟʥʘʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʝʡʪʨʠʥʦ ʩʦ ʩʚʝʨʭʩʚʝʪʦʚʦʡ ʩʢʦʨʦʩʪʴʶ 
ʧʦʪʨʝʙʫʝʪ ʧʨʠʟʥʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʥʠʤʳʭ ʠ ʢʦʤʧ-

ʣʝʢʩʥʳʭ ʯʠʩʝʣ. ʀ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʲʷʩʥʝʥʠʷ. ʀʣʠ ʧʨʠʟʥʘʥʠʷ 

ʥʝʚʝʨʥʳʤʠ ʬʦʨʤʫʣ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʵʬʬʝʢʪʳ. ʀ 
ʪʦʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʲʷʩʥʝʥʠʷ. ʅʦ ʝʩʣʠ ʵʢʩʧʝʨʠʤʝʥʪ OPERA 

ʤʦʛ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʢʘʟʘʪʴ, ʪʦ ʵʢʩʧʝʨʠʤʝʥʪ ICARUS ʧʦ 

ʩʫʱʝʩʪʚʫ ʥʠʯʝʛʦ ʥʝ ʜʦʢʘʟʘʣ, ʪʘʢ ʢʘʢ ʦʥ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ 

ʠʩʢʣʶʯʠʣ, ʘ ʚʩʝʛʦ ʣʠʰʴ ʩ ʧʦʤʦʱʴʶ ʫʧʦʤʷʥʫʪʳʭ ʧʫʙʣʠʢʘʮʠʡ 
ʚʳʷʚʠʣ ʦʰʠʙʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘ OPERA.  

 

ʆʧʠʩʘʥʥʳʝ ʞʝ ʚʳʰʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʫʜʘʨʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ:  

 ʥʝʦʧʨʦʚʝʨʞʠʤʦ ʜʦʢʘʟʘʣʠ ʬʠʟʠʯʝʩʢʫʶ ʨʝʘʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩ-

ʥʳʭ ʯʠʩʝʣ ʠ  

 ʪʝʤ ʩʘʤʳʤ ʩʪʦʣʴ ʞʝ ʥʝʦʧʨʦʚʝʨʞʠʤʦ ʜʦʢʘʟʘʣʠ ʦʰʠʙʦʯʥʦʩʪʴ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʨʘʢʪʦʚʢʠ ʉʊʆ. 
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ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ ʉʊʆ, ʦʧʠʩʳʚʘʶ-

ʱʠʤʠ ʨʝʣʷʪʠʚʠʩʪʩʢʠʡ ʵʬʬʝʢʪ, ʥʘʧʨʠʤʝʨ: 
 

,                                          (4) 
 

2
0 )cv(1tt ,                                      (5) 

 

ʛʜʝ: m0 ï ʤʘʩʩʘ ʧʦʢʦʷ;  

       æt0 ï ʚʨʝʤʷ ʧʦʢʦʷ; 
       m ï ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʤʘʩʩʘ; 

       æt ï ʚ ʨʝʣʷʪʠʚʠʩʠʩʢʦʝ ʚʨʝʤʷ; 

       ɜ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ; 
       c ï ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ; 
 

ï ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʤʘʩʩʘ m ʠ ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʚʨʝʤʷ æt ʧʨʠ ɜ > 0 
ʩʪʘʥʦʚʷʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʤʥʠʤʳʤʠ. ʅʦ, ʥʝ ʫʤʝʷ ʦʙʲʷʩʥʠʪʴ ʬʠʟʠ-

ʯʝʩʢʠʡ ʩʤʳʩʣ ʣʶʙʳʭ ʤʥʠʤʳʭ ʚʝʣʠʯʠʥ, ʉʊʆ ʚʳʥʫʞʜʝʥʘ ʙʳʣʘ ʝʛʦ 

ʦʪʨʠʮʘʪʴ. ʇʦʵʪʦʤʫ-ʪʦ ʚ ʉʊʆ ʠ ʧʦʥʘʜʦʙʠʣʦʩʴ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʜʚʠʞʝʥʠʝ ʣʶʙʳʭ ʬʠʟʠʯʝʩʢʠʭ ʪʝʣ (ʚ ʪʦʤ ʯʠʩʣʝ, ʥʝʡʪʨʠʥʦ) ʩʦ 
ʩʚʝʨʭʩʚʝʪʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʦ. 

ɽʩʣʠ ʞʝ ʚ ʉʊʆ ʧʨʠʥʮʠʧ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʥʠʤʳʭ 

ʯʠʩʝʣ ʧʨʠʟʥʘʪʴ, ʪʦ ʤʥʠʤʫʶ ʨʝʣʷʪʠʚʠʩʪʩʢʫʶ ʤʘʩʩʫ m, ʤʥʠʤʦʝ 
ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʚʨʝʤʷ æt ʠ ʜʨʫʛʠʝ ʤʥʠʤʳʝ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ 

ʚʝʣʠʯʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʧʦʣʘʛʘʪʴ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

[16], [17] ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʘʭʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʩʦʜʝʨʞʠʤʦʝ 
ʢʦʪʦʨʦʡ (ʥʝ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʪʘʭʠʦʥʦʚ) ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʟ ʥʘʰʝʡ 

ʪʘʨʜʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ʀ ʧʝʨʝʭʦʜ 

ʚ ʢʦʪʦʨʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ, ʦʧʠʩʳʚʘʶʱʠʤʠ ʨʝʣʷʪʠ-

ʚʠʩʪʩʢʠʝ ʵʬʬʝʢʪʳ, ʧʫʪʤy ʧʨʝʦʜʦʣʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʩʢʦʨʦʩʪʥʦʛʦ 
ʙʘʨʴʝʨʘ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʥʝʥʫʣʝʚʦʡ ʤʘʩʩʦʡ ʧʦʢʦʷ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʩʧʝʨʠʤʝʥʪ, ʧʦʜʦʙʥʳʡ 

OPERA ʠ MINOS ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʳʤ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 
ʤʘʩʩʘ ʧʦʢʦʷ ʥʝʡʪʨʠʥʦ ʦʢʘʞʝʪʩʷ ʥʫʣʝʚʦʡ. ʀʣʠ, ʚ ʩʣʫʯʘʝ ʥʝʥʫʣʝʚʦʡ 

ʤʘʩʩʳ ʧʦʢʦʷ ʥʝʡʪʨʠʥʦ, ʝʩʣʠ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʬʦʨʤʫʣʳ ʉʊʆ 

ʷʚʣʷʶʪʩʷ ʥʝʚʝʨʥʳʤʠ.  
ʆʜʥʘʢʦ, ʝʩʣʠ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʬʦʨʤʫʣʳ ʉʊʆ ʚʩ yʞʝ ʚʝʨʥʳ, ʪʦ 

ʧʝʨʝʭʦʜ ʠʟ ʥʘʰʝʡ ʪʘʨʜʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ʚ ʪʘʭʠʦʥʥʫʶ (ʠʣʠ 

ʘʥʪʠʪʘʭʠʦʥʥʫʶ) ʚʩʝʣʝʥʥʫʶ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ (ʩʤ. ʥʠʞʝ) 

ʧʫʪyʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨ-
ʤʫʣʝ ʕʡʣʝʨʘ.  
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5. ʉʪʨʦʝʥʠʝ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ (ʛʠʧʦʪʝʟʘ) 

 
ʇʨʠʟʥʘʥʠʝ ʞʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʘʭʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ʪʨʝʙʫʝʪ 

ʦʙʲʷʩʥʝʥʠʷ ʭʦʪʷ ʙʳ ʥʝʢʦʪʦʨʳʭ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʝ yʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ. ʀ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʧʨʠʥʮʠʧʘ ʜʣʷ 

ʥʝy ʧʨʠʤʝʤ ʧʦʜʦʙʠʝ ʪʘʭʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ʤʥʠʤʳʭ ʯʠʩʝʣ ʠ ʥʘʰʝʡ 
ʪʘʨʜʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. ʊʦ ʝʩʪʴ ʙʫʜʝʤ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʪʘʭʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ʜʝʡʩʪʚʫʶʪ ʪʝ ʞʝ ʦʩʥʦʚʥʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, ʯʪʦ ʠ ʚ ʥʘʰʝʡ ʪʘʨʜʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʘ 
ʧʦʵʪʦʤʫ ʚ ʥʝʡ ʠʤʝʶʪʩʷ ʩʚʦʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ʘʪʦʤʳ ʠ 

ʤʦʣʝʢʫʣʳ, ʠʤʝʶʪʩʷ ʩʚʦʠ ʧʣʘʥʝʪʳ ʠ ʟʚʟyʜʳ, ʠ ʜʘʞʝ ʠʤʝʶʪʩʷ ʩʚʦʠ 

ʨʘʟʫʤʥʳʝ ʦʙʠʪʘʪʝʣʠ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʫʞʝ ʥʘʰʣʠ ʩʧʦʩʦʙʳ 
ʧʦʩʝʱʝʥʠʷ ɿʝʤʣʠ. ɸ ʪʘʨʜʠʦʥʥʘʷ, ʪʘʭʠʦʥʥʘʷ ʠ ʜʨʫʛʠʝ ʚʩʝʣʝʥʥʳʝ 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʤʫʣʴʪʠʚʩʝʣʝʥʥʫʶ [18].  

ʅʦ ʧʨʠʥʷʪʦʤʫ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʦ ʧʦʜʦʙʠʠ ʚʩʝʣʝʥʥʳʭ ʬʦʨʤʫ-

ʣʳ (4) ʠ (5), ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʬʦʨʤʫʣʳ ʉʊʆ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ. 
ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʫʥʢʮʠʠ (4) ʛʨʘʬʠʢ (ʩʤ. ʨʠʩ. 3) 

ʧʨʠ ʘʨʛʫʤʝʥʪʝ ɜ = ʩ ʠʤʝʝʪ ʨʘʟʨʳʚ. ʀ ʜʚʝ ʝʛʦ ʚʝʪʚʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʪʘʨʜʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʢʦʛʜʘ 0 Ò ɜ < ʩ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ 
ʯʠʩʝʣ ʠ ʪʘʭʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʢʦʛʜʘ ɜ > ʩ, ʤʥʠʤʳʭ ʯʠʩʝʣ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʳʡ ʚʠʜ.  

 

 
 

ʈʠʩ. 3. ɻʨʘʬʠʢʠ ʬʫʥʢʮʠʠ )v(fm ʜʣʷ ʪʘʨʜʠʦʥʥʦʡ ʠ ʪʘʭʠ-

ʦʥʥʦʡ ʚʩʝʣʝʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨʤʫʣʝ ʃʦʨʝʥʮʘ-ʕʡʥʰʪʝʡʥʘ 
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ʇʨʠʯyʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʘʢʦʤʫ ʛʨʘʬʠʢʫ ʪʘʭʠʦʥʥʘʷ ʚʩʝʣʝʥ-

ʥʘʷ, ʢʘʢ ʚʠʜʥʦ, ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʥʝʫʩʪʦʡʯʠʚʦʡ, ʧʦʩʢʦʣʴʢʫ 
ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʤʘʩʩʘ m ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʥʝʡ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ɜ  ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʥʫʣʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʘʷ 

ʪʘʭʠʦʥʥʘʷ ʚʩʝʣʝʥʥʘʷ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʥʝʥʫʣʝʚʦʡ ʤʘʩʩʦʡ 

ʧʦʢʦʷ m0 ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠ ʥʝʨʝʘʣʠʟʫʝʤʦʡ. 
ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʦʤʫ ʞʝ ʚʳʰʝ ʧʨʠʥʮʠʧʫ ʧʦʜʦʙʠʷ ʚʩʝʣʝʥʥʳʭ 

ʚ ʪʘʭʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ʚʤʝʩʪʦ ʬʦʨʤʫʣʳ ʃʦʨʝʥʮʘ-ʕʡʥʰʪʝʡʥʘ (4) 

ʧʦʵʪʦʤʫ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʨʫʛʘʷ ʬʦʨʤʫʣʘ:  
 

,  ʜʣʷ ʢʦʪʦʨʦʡ cv0 .           (6) 
 

ʌʦʨʤʫʣʳ (4) ʠ (6) ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʬʦʨʤʫʣʦʡ (ʚ 

ʢʦʪʦʨʦʡ n  ʷʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʝʡ ʘʨʛʫʤʝʥʪʘ v ): 
 

,  ʜʣʷ ʢʦʪʦʨʦʡ cv0 ,           (7) 
 

ʛʜʝ: n = 0 ʜʣʷ ʪʘʨʜʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ʠ n = 1 ʜʣʷ ʪʘʭʠʦʥʥʦʡ 
ʚʩʝʣʝʥʥʦʡ.  

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʙʳʪʴ ʦʙʦʙʱʝʥʳ ʠ ʜʨʫʛʠʝ ʬʦʨ-

ʤʫʣʳ ʉʊʆ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʵʬʬʝʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʬʦʨʤʫʣʘ (5) 

2
0

n
)cv(1t)i(t                                   (8) 

 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ (5) ʧʨʠʚʝʜʥy ʥʘ ʨʠʩ. 4. ʂʘʢ ʚʠʜʥʦ, ʜʣʷ 

ʟʘʚʝʨʰʥyʥʦʩʪʠ ʢʘʨʪʠʥʳ ʩʪʨʫʢʪʫʨʳ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʥʘ ʛʨʘʬʠʢʝ 
ʠʟʦʙʨʘʞʝʥʳ ʝʱ yʜʚʘ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ n = 2 ʠ  

n = 3. ʆʥʠ ʦʧʠʩʳʚʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ: 
 

, ʜʣʷ ʢʦʪʦʨʦʡ cv0 ,                    (9) 
 

,  ʜʣʷ ʢʦʪʦʨʦʡ cv0 ,                (10) 
 

ʛʜʝ: ɜ ï ʩʚʦʷ ʣʦʢʘʣʴʥʘʷ ʜʣʷ ʢʘʞʜʦʡ ʚʩʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴ (ʥʦ 
ʵʪʘ ʞʝ ʩʢʦʨʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʘʭʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʠʟʤʝʨʝʥʥʘʷ, 

ʢʘʢ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ OPERA, ʠʟ ʩʦʧʨʷʞʥyʥʦʡ ʩ ʥʝʡ ʪʘʨʜʠʦʥʥʦʡ 
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ʚʩʝʣʝʥʥʦʡ, ʙʫʜʝʪ ʫʞʝ ʩʚʝʨʭʩʚʝʪʦʚʦʡ, ʧʦʢʦʣʴʢʫ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʟʘ 

ʪʦʯʢʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ cv ).  

ɼʘʣʝʝ, ʧʨʠ n = 4 ʦʧʷʪʴ ʧʦʣʫʯʘʝʤ ʠʩʭʦʜʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

(4), ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʨʜʠʦʥʥʘʷ ʚʩʝʣʝʥʥʘʷ. ʀ ʪ.ʜ. 
ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʥʘ ʠ 

ʬʦʨʤʫʣʘ (8). ʀʟ ʥʝy ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʚʩʝʣʝʥʥʳʭ ʚʨʝʤʷ ʪʝʯʪy ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ.  ʇʦʵʪʦʤʫ 

ʧʫʪʝʰʝʩʪʚʠʷ ʠʟ ʦʜʥʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʩʝʣʝʥʥʳʭ ʚ ʜʨʫʛʠʝ ʤʦʛʫʪ 
ʙʳʪʴ ʩʦʧʨʷʞʝʥʳ ʩ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʚʦ ʚʨʝʤʝʥʠ. 

 

 
 

ʈʠʩ. 4. ɻʨʘʬʠʢʠ ʬʫʥʢʮʠʠ )v(fm  ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʩʝʣʝʥ-

ʥʳʭ, ʦʙʨʘʟʫʶʱʠʭ ʤʫʣʴʪʠʚʩʝʣʝʥʥʫʶ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ 
(5) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʪyʝ, ʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ:  

   Å  ʥʘʰʫ ʪʘʨʜʠʦʥʥʫʶ ʚʩʝʣʝʥʥʫʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʦʨʤʫʣʝ (4); 

   Å  ʪʘʭʠʦʥʥʫʶ ʚʩʝʣʝʥʥʫʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʦʨʤʫʣʝ (6); 

   Å  ʪʘʨʜʠʦʥʥʫʶ ʘʥʪʠʚʩʝʣʝʥʥʫʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʦʨʤʫʣʝ (9); 

   Å  ʪʘʭʠʦʥʥʫʶ ʘʥʪʠʚʩʝʣʝʥʥʫʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʦʨʤʫʣʝ (10). 

 
6. ʇʦʨʪʘʣʳ ʚ ʜʨʫʛʠʝ ʚʩʝʣʝʥʥʳʝ (ʛʠʧʦʪʝʟʘ) 

 

ʅʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ, ʦʧʠʩʳʚʘʶʱʠʤʠ ʨʝʣʷʪʠ-
ʚʠʩʪʩʢʠʝ ʵʬʬʝʢʪʳ, ʨʝʘʣʴʥʳʝ ʧʝʨʝʭʦʜʳ ʠʟ ʦʜʥʦʡ ʚʩʝʣʝʥʥʦʡ ʚ ʜʨʫ-

ʛʫʶ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʥʝʥʫʣʝʚʦʡ ʤʘʩʩʦʡ ʧʦʢʦʷ m0 ʚ 
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ʪʦʯʢʘʭ ʩʠʥʛʫʣʷʨʥʦʩʪʠ cv  ʬʠʟʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳ, ʪʘʢ ʢʘʢ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʠʤ ʧʦʪʨʝʙʫʝʪʩʷ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʘʷ 

ʵʥʝʨʛʠʷ. 

ʇʦʵʪʦʤʫ ʚ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʧʝʨʝʭʦʜ ʠʟ ʦʜʥʦʡ ʚʩʝʣʝʥʥʦʡ ʚ 
ʜʨʫʛʫʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʘʯʝ. ɸ ʠʤʝʥʥʦ, ʯʝʨʝʟ ʧʦʨʪʘʣʳ, ʧʨʠʥʮʠʧ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʷʩʥʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʬʦʨʤʫʣʳ 

ʕʡʣʝʨʘ, ʠʤʝʶʱʝʡ:  

 
   Å  ʜʣʷ ʪʘʨʜʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ï ʚʠʜ (3a), 
 

Å    ʜʣʷ ʪʘʭʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ï ʚʠʜ        e 
i(x + ˊ/2)

 = -sinx + iĀcosx (3ʩ) 
 

Å     ʜʣʷ ʪʘʨʜʠʦʥʥʦʡ ʘʥʪʠʚʩʝʣʝʥʥʦʡ ï    e 
i(x + ˊ) 

 =  - cosx - iĀsinx (3d) 
 

Å    ʜʣʷ ʪʘʭʠʦʥʥʦʡ ʘʥʪʠʚʩʝʣʝʥʥʦʡ ï     e 
i(x + 3ˊ/2)x 

 = sinx - iĀcosx (3e) 

 
ʂʘʢ ʚʠʜʥʦ, ʢʦʣʝʙʘʥʠʷ ʚ ʩʤʝʞʥʳʭ ʚʩʝʣʝʥʥʳʭ ʥʘʭʦʜʷʪʩʷ ʧʦ 

ʦʪʥʦʰʝʥʠʁ  ʜʨʫʛ ʢ ʜʨʫʛʫ ʚ ʢʚʘʜʨʘʪʫʨʝ.  

 
ʂʘʢʠʝ ʞʝ ʵʪʦ ʢʦʣʝʙʘʥʠʷ? ɺʝʜʴ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʣʶʜʠ 

ʞʠʚʫʪ ʚ ʤʠʨʝ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʆʪʚʝʪ ï ʦʯʝʚʠʜʝʥ: 

ʧʦʩʢʦʣʴʢʫ ʦʪʢʨʳʚʘʶʱʠʝʩʷ ʜʣʷ ʣʶʜʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʯʝʨʝʟ 
ʧʦʨʪʘʣʳ ʫʯʘʩʪʢʠ ʩʤʝʞʥʳʭ ʚʩʝʣʝʥʥʳʭ ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ 

ʨʘʟʤʝʨʳ ʠ ʩʫʱʝʩʪʚʫʶʪ ʚʦ ʚʨʝʤʝʥʠ ʜʦʚʦʣʴʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ, ʵʪʦ ï ʧʦʩʪʦʷʥʥʳʝ ʠʥʬʨʘʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ (ʤʝʭʘʥʠ-

ʯʝʩʢʠʝ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ, ʚʦʟʤʦʞʥʦ, ʢʘʢʠʝ-
ʣʠʙʦ ʝʱ yʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʠʟʚʝʩʪʥʳʝ), ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʨʘʱʝ-

ʥʠʝʤ ɿʝʤʣʠ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʠ ʚʨʘʱʝʥʠʝʤ ʃʫʥʳ ʚʦʢʨʫʛ ɿʝʤʣʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʤʝʩʪʘʭ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 
ʜʠʩʣʦʢʘʮʠʡ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʫʜʘʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ʥʘ ʯʘʩʪʦʪʘʭ, 

ʙʣʠʟʢʠʭ ʢ ʯʘʩʪʦʪʝ ʧʦʩʪʦʷʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʇʦʵʪʦʤʫ ʬʘʟʘ ʩʫʤʤʘʨ-

ʥʳʭ (ʧʦʩʪʦʷʥʥʳʭ ʠ ʫʜʘʨʥʳʭ) ʢʦʣʝʙʘʥʠʡ ʠʥʦʛʜʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʟʘʤʝʪʥʦ ʦʪʣʠʯʥʦʡ (ʜʘʞʝ ʚ ʢʚʘʜʨʘʪʫʨʝ) ʦʪ ʬʘʟʳ ʜʦʤʠʥʠʨʫʶʱʠʭ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʢʦʣʝʙʘʥʠʡ. ʀ ʠʤʝʥʥʦ ʠʟ-ʟʘ ʵʪʦʛʦ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʘʭ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʩʤʝʞʥʘʷ ʪʘʭʠʦʥʥʘʷ ʚʩʝʣʝʥʥʘʷ ʠʣʠ 
ʪʘʭʠʦʥʥʘʷ ʘʥʪʠʚʩʝʣʝʥʥʘʷ. ɸ ʥʝʚʠʜʠʤʳʝ ʛʨʘʥʠʮʳ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩʪʘʥʦʚʷʪʩʷ ʧʦʨʪʘʣʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʟʘʪʫʭʘʥʠʷ 

ʫʜʘʨʥʳʭ ʢʦʣʝʙʘʥʠʡ ʟʘʢʨʳʚʘʶʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ ʵʪʠʭ 
ʫʯʘʩʪʢʘʭ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʩʭʦʜʥʳʝ ʬʨʘʛʤʝʥʪʳ ʥʘʰʝʡ ʪʘʨʜʠ-

ʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ. 
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ʇʦʤʠʤʦ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʨʪʘʣʦʚ, ʩʦʟʜʘʥʥʳʭ 

ʧʨʦʪʝʢʘʶʱʠʤʠ ʥʘ ɿʝʤʣʝ ʧʨʦʮʝʩʩʘʤʠ, ʦʯʝʚʠʜʥʦ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʦ-
ʚʘʪʴ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʨʪʘʣʳ, ʩʦʟʜʘʥʥʳʝ ʨʘʟʫʤʥʳʤʠ ʦʙʠʪʘʪʝʣʷʤʠ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʠʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʥʘʣʠ ʧʨʦʮʝʩʩʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʦʨʪʘʣʦʦʙʨʘʟʦʚʘʥʠʷ. ʀ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʅʃʆ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ 

ʩʝʙʷ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʘ ʙʦʨʪʫ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʩʨʝʜʩʪʚʘ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʦʨʪʘʣʦʦʙʨʘʟʦʚʘʥʠʷ.  

ʇʦʵʪʦʤʫ ʪʘʢ ʧʦʣʶʙʠʚʰʠʝʩʷ ʧʠʩʘʪʝʣʷʤ-ʬʘʥʪʘʩʪʘʤ ʜʘʣʴʥʠʝ 

ʢʦʩʤʠʯʝʩʢʠʝ ʧʦʣʪy ,r ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ ï ʚ ʨʝʘʣʴʥʦʩʪʠ 
ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʝ ʩ ʧʦʤʦʱʴʶ çʩʚʝʨʭʩʚʝʪʦʚʳʭ ʨʘʢʝʪè (ʪʘʢʠʝ ʨʘʢʝ-

ʪʳ ʥʘ ɿʝʤʣʶ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʣʝʪʘʣʠ), ʘ ʧʫʪʤy ʧʝʨʝʤʝʱʝʥʠʷ ʠʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʣʘʙʠʨʠʥʪʘʤ ʧʦʨʪʘʣʦʚ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴ-
ʥʤrʠ ʤʠʨʘʤʠ.  

 
7. ɿʘʢʣʶʯʝʥʠʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʨʝʰʝʥʠʡ ʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠ-
ʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʝʭʦʜʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚ 

ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʧʦʟʚʦʣʠʣ 

ʜʦʢʘʟʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʨʝʘʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʯʘʩʪʦʪ ʠ ʜʨʫʛʠʭ 
ʠʤʝʥʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ. ɸ ʧʦʩʢʦʣʴʢʫ ʣʶʙʳʝ ʬʠʟʠʯʝʩʢʠ 

ʨʝʘʣʴʥʳʝ ʯʠʩʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʥʠʤʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ, ʚʩʝʛʜʘ 

ʩʣʫʞʘʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʟʤʝʨʝʥʠʡ, ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʜʦʢʘʟʘʪʴ ʩʫʱʝʩʪ-

ʚʦʚʘʥʠʝ ʚ ʥʘʰʝʡ ʚʩʝʣʝʥʥʦʡ ʩʢʨʳʪʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ.  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩ-

ʥʳʭ ʯʠʩʝʣ ʧʦʟʚʦʣʠʣʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʉʊʆ, ʧʨʠʚʝʜʷ ʝ yʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʩ ʧʨʠʥʮʠʧʦʤ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ. 
ɸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʡ ʉʊʆ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ 

ʛʠʧʦʪʝʟʫ ʦ ʩʪʨʦʝʥʠʠ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ, ʚ ʢʦʪʦʨʦʡ, ʧʦʤʠʤʦ ʥʘʰʝʡ 

ʪʘʨʜʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʧʘʣʘʣʣʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ ʝʱ y ʜʨʫʛʠʝ 

ʚʩʝʣʝʥʥʳʝ. ʇʨʠʯʤy ʬʦʨʤʫʣʘ ʃʦʨʝʥʮʘ-ʕʡʥʰʪʝʡʥʘ (ʠ ʜʨʫʛʠʝ 
ʬʦʨʤʫʣʳ ʉʊʆ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʵʬʬʝʢʪʳ) ʢ ʵʪʠʤ 

ʧʘʨʘʣʣʝʜʣʴʥʳʤ ʚʩʝʣʝʥʥʳʤ ʥʝʧʨʠʤʝʥʠʤʘ. ʇʦʵʪʦʤʫ ʚʤʝʩʪʦ ʥʠʭ 

ʧʨʝʜʣʦʞʝʥʳ ʜʨʫʛʠʝ ʬʦʨʤʫʣʳ, ʩʧʨʘʚʝʜʣʠʚʳʝ ʜʣʷ ʚʩʝʭ ʚʩʝʣʝʥʥʳʭ. 
ʇʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ ʠʟ ʦʜʥʦʡ ʚʩʝʣʝʥʥʦʡ ʚ 

ʜʨʫʛʫʶ ʥʘ ɿʝʤʣʝ ʚʦʟʤʦʞʝʥ ʯʝʨʝʟ ʧʦʨʪʘʣʳ ʫʞʝ ʩʝʡʯʘʩ. ʅʦ ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʪʘʢʠʝ ʧʝʨʝʭʦʜʳ ʙʝʟʦʧʘʩʥʳʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʥʘʚʠʛʘʮʠʠ (ʧʦʜʦʙʥʦ, ʥʘʧʨʠʤʝʨ, ʢʦʤʧʘʩʫ 

ʚ ʤʦʨʝʧʣʘʚʘʥʠʠ). 
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ʉʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʛʠʧʦʪʝʟʳ ʤʫʣʴʪʠʚʩʝ-

ʣʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʝ yʨʝʘʣʴʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʫʪʤy ʧʦʩʝʱʝʥʠʷ ʠʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʚʩʝʣʝʥʥʳʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʳʭ ʛʠʧʦʪʝʟ ʤʫʣʴʪʠʚʩʝ-

ʣʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʜʘʞʝ ʚ ʦʪʜʘʣʥyʥʦʤ ʙʫʜʫʱʝʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ 

ʩʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞ-ʜʝʥʠʷ. 
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ʗɺʃɽʅʀɽ ʇʈʀʊʗɾɽʅʀʗ ɺɽʑɽʉʊɺɸ ʉɺɽʊʆɺʓʄʀ 
ʃʋʏɸʄʀ, ʆʊʂʈʓʊʆɽ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆ  
ɺʃɸɼʀʄʀʈʆʄ ɽɻʆʈʆɺʀʏɽʄ ʂʆʉʊʖʐʂʆ 
 

ɺ.ɸ. ʂʠʰʢʠʥʮʝʚ 

 
ʅʝʤʥʦʛʦ ʠʩʪʦʨʠʠ 

 

ʊʦ, ʯʪʦ ʩʚʝʪ ʦʙʷʟʘʥ ʩʦʟʜʘʚʘʪʴ ʜʘʚʣʝʥʠʝ ï ʬʘʢʪ, ʩ ʧʦʟʠʮʠʡ 

ʥʘʰʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʦʮʝʩʩʘʭ ʚ ʤʘʢʨʦʤʠʨʝ, ʦʯʝʚʠʜʥʳʡ. ɺʝʜʴ, 

ʧʝʨʝʥʦʩʯʠʢʠ ʩʚʝʪʘ, ʢʘʢʠʤʠ ʙʳ ʦʥʠ ʥʠ ʙʳʣʠ, ʜʚʠʞʫʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 
ʧʨʠʤʝʨʥʦ 300 000 ʢʤ/ʩʝʢ. ʕʪʫ ʦʯʝʚʠʜʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʦʜʪʚʝʨʜʠʣ ʥʘʰ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢ ʇyʪʨ ʅʠʢʦʣʘʝʚʠʯ ʃʝʙʝʜʝʚ ʝʱʸ ʚ 

ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 
ʄʦʩʢʦʚʩʢʠʡ ʬʠʟʠʢ ɺʣʘʜʠʤʠʨ ɽʛʦʨʦʚʠʯ ʂʦʩʪʶʰʢʦ ʚ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʇ.ʅ. ʃʝʙʝʜʝʚʘ ʥʝ ʩʦʤʥʝʚʘʣʩʷ. ʆʜʥʘʢʦ ʦʥ, 

ʢʘʢ ʠ ʘʚʪʦʨ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ, ʥʝ ʩʯʠʪʘʣ ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʠʥʮʠʧ 
ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ ʠʥʝʨʮʠʦʥʥʳʭ ʤʘʩʩ, ʧʦʣʦʞʝʥ-

ʥʳʡ ɸ. ʕʡʥʰʪʝʡʥʦʤ ʚ ʬʫʥʜʘʤʝʥʪ ʪʝʦʨʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ [4].  

ʉʫʪʴ ʧʨʠʥʮʠʧʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʤʘʩʩ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ɸ. 

ʕʡʥʰʪʝʡʥʘ ʛʣʘʩʠʪ ʧʨʠʤʝʨʥʦ ʪʘʢ: "ʊʝʣʘ, ʢʦʪʦʨʳʝ ʜʚʠʞʫʪʩʷ ʠʩ-
ʢʣʶʯʠʪʝʣʴʥʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʣʷ ʪʷʞʝʩʪʠ, ʠʩʧʳʪʳʚʘʶʪ ʫʩʢʦʨʝ-

ʥʠʷ, ʥʝ ʟʘʚʠʩʷʱʠʝ ʥʠ ʦʪ ʤʘʪʝʨʠʘʣʘ, ʥʠ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʝʣʘ". ʀ ʵʪʦʪ ʬʘʢʪ, ʯʪʦ ʣʶʙʳʝ ʪʝʣʘ ʧʘʜʘʶʪ ʥʘ ɿʝʤʣʶ ʩ ʦʜʠʥʘʢʦʚʳ-
ʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʠʟʚʝʩʪʝʥ ʚʩʝʤ ʥʘʤ ʝʱʸ ʩʦ ʰʢʦʣʴʥʳʭ ʚʨʝʤʸʥ, ï ʠʟ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʫʯʠʪʝʣʷʤʠ ʧʦ ʬʠʟʠʢʝ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʘʜʝʥʠʷ 

ʧʪʠʯʴʝʛʦ ʧʨyʳʰʢʘ ʠ ʰʘʨʠʢʦʚ ʠʟ ʩʚʠʥʮʘ ʠ ʜʝʨʝʚʘ, ʚ ʩʪʝʢʣʷʥʥʦʤ 

ʮʠʣʠʥʜʨʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʪʢʘʯʝʥ ʚʦʟʜʫʭ. ɼʣʷ ʰʢʦʣʴʥʠʢʘ ʵʪʦʪ ʵʢʩ-
ʧʝʨʠʤʝʥʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʭʦʞ ʥʘ ʚʦʣʰʝʙʩʪʚʦ, ʧʦʵʪʦʤʫ ʤʥʦʛʠʤ ʦʥ 

ʟʘʧʦʤʥʠʣʩʷ ʥʘ ʚʩʶ ʞʠʟʥʴ. ʆʜʥʘʢʦ ʝʛʦ ʪʦʯʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5%. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʪʘʢʘʷ ʥʝʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʷʚʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ 

ʫʩʪʨʘʠʚʘʣʘ ʬʠʟʠʢʦʚ ï ʠ ʦʥʠ ʦʙʦʩʥʦʚʘʣʠ, ʯʪʦ ʩʪʘʙʠʣʴʥʦʩʪʴ ʝʸ 

ʚʝʣʠʯʠʥʳ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʩ 
ʧʦʤʦʱʴʶ ʢʨʫʪʠʣʴʥʳʭ ʤʘʷʪʥʠʢʦʚ, ʧʦʜʚʝʰʝʥʥʳʭ ʥʘ ʜʣʠʥʥʳʭ ʪʦʥʢʠʭ 

ʥʠʪʷʭ, ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʊʘʢʦʡ ʢʨʫʪʠʣʴʥʳʡ ʤʘʷʪʥʠʢ, ʧʦʭʦʞʝ, ʧʝʨʚʳʤ ʠʩʧʦʣʴʟʦʚʘʣ ʜʣʷ 

ʧʦʜʦʙʥʳʭ ʮʝʣʝʡ ɻ. ɻʘʣʠʣʝʡ.  
ʉʪʘʙʠʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ ʢʨʫʪʠʣʴʥʳʭ ʤʘʷʪʥʠʢʦʚ ʚʦ 

ʚʨʝʤʝʥʘ ɸ. ʕʡʥʰʪʝʡʥʘ ʫʜʘʣʦʩʴ ʜʦʚʝʩʪʠ ʜʦ 10
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 ʩʝʢʫʥʜʳ. ɸ ʜʘʣʝʝ ï 
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ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ ʢʨʫʪʠʣʴʥʳʭ ʤʘʷʪʥʠʢʦʚ ʩ ʛʨʫʟʘʤʠ 

ʠʟ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʘ ʜʦʚʝʜʝʥʘ ʜʦ 0,9Ā10
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 [1]. ɺ ʪʘʢʠʭ 
ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚ ʢʘʯʝʩʪʚʝ ʤʘʩʩ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʳʤʠ ʧʦʣʷʤʠ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʨʫʟʳ ʠʟ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ 

ʦʩʥʦʚʥʦʤ ʧʘʨʳ ʟʦʣʦʪʦ ï ʘʣʶʤʠʥʠʡ, ʧʣʘʪʠʥʘ ï ʘʣʶʤʠʥʠʡ, ʨʘʟʤʝ-

ʱyʥʥʳʝ ʥʘ ʢʦʥʩʦʣʷʭ, ʢ ʮʝʥʪʨʫ ʢʦʪʦʨʳʭ ʧʨʠʢʨʝʧʣʷʣʘʩʴ ʥʠʪʴ 
ʧʦʜʚʝʩʢʠ. ʇʨʠ ʵʪʦʤ ʚ ʪʘʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩʯʠʪʘʣʠ, ʯʪʦ ʫʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʝ ʜʣʷ ʛʨʫʟʦʚ ʠʟ ʨʘʟʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʟʜʘʸʪ ʤʘʩʩʘ 

ʉʦʣʥʮʘ. ʀ ʥʝʧʦʥʷʪʥʦ ʧʦʯʝʤʫ ʠʛʥʦʨʠʨʦʚʘʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʣʫʥʥʳʭ 
ʧʨʠʣʠʚʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʭ ʩʦʣʥʝʯʥʳʝ. ɺʧʨʦʯʝʤ, 

ʥʠʢʘʢʠʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʥʘ ʢʦʣʝʙʘʥʠʷ ʤʘʷʪʥʠʢʘ, ʥʠ ʪʝʭ, 

ʥʠ ʜʨʫʛʠʭ, ʜʘʞʝ ʧʨʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 0, 9Ā10
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, ʥʝ ʚʳʷʚʣʝʥʦ.  
ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʠʥʮʠʧʘ ʵʢʚʠʚʘʣʝʥʪ-

ʥʦʩʪʠ ʧʦ ʯʘʩʪʠ ʨʘʟʣʠʯʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩ, ʪʦ ʜʦ ɺ.ɽ. 

ʂʦʩʪʶʰʢʦ ʝʸ, ʧʦʭʦʞʝ, ʠʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʢʨʫʪʠʣʴʥʳʭ ʤʘʷʪʥʠʢʦʚ, 

ʥʝ ʦʩʫʱʝʩʪʚʣʷʣ ʥʠʢʪʦ [4]. 
ʍʦʪʷ, ʟʘ ʜʚʝʩʪʠ ʣʝʪ ʜʦ ʩʦʟʜʘʥʠʷ ʪʝʦʨʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʝ ʧʨʠʥʮʠʧʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, ɾʘʥʦʤ 

ʈʠʰʝ ʙʳʣ ʦʪʢʨʳʪ ʵʬʬʝʢʪ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʩʘ ʪʝʣ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 
ʰʠʨʦʪʳ; ʠ ʧʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʚʝʩʘ ʚ 0,3%, ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʪʝʣʘ ʩ ʵʢʚʘʪʦʨʘ ʥʘ ʧʦʣʶʩ ʠ ʥʘʦʙʦʨʦʪ. ʇʦ ʜʘʥʥʦʡ 

ʧʨʠʯʠʥʝ ɸ. ʕʡʥʰʪʝʡʥ ʫʞʝ ʥʝ ʠʤʝʣ ʥʠʢʘʢʦʛʦ ʧʨʘʚʘ ʧʨʠʧʠʩʳʚʘʪʴ 

ʧʨʠʥʮʠʧʫ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʤʘʩʩ ʦʪʩʫʪʩʪʚʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʩʩʠʚʥʦʡ 
ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʳ ʦʪ ʝʸ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ! ʆʜʥʘʢʦ ʠ ʜʦ 

ʩʠʭ ʧʦʨ ʚʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʠ ɸ. ʕʡʥʰʪʝʡʥʘ ʧʦʯʝʤʫ-ʪʦ ʩʯʠʪʘʶʪ 

ʵʬʬʝʢʪ ɾ. ʈʠʰʝ ʷʢʦʙʳ ʯʠʩʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ, ʪʦ ʝʩʪʴ ʥʝ ʚʣʠʷʶ-
ʱʠʤ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʣ. ʉʪʨʘʥʥʦ, ï ʟʝʤʥʳʝ ʮʝʥʪʨʦ-

ʙʝʞʥʳʝ ʩʠʣʳ, ʧʦ ʩʫʪʠ ʩʠʣʳ ʠʥʝʨʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ, ʥʝ 

ʩʯʠʪʘʶʪʩʷ ʚʣʠʷʶʱʠʤʠ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʣʘ? ʇʦʯʝʤʫ ï 
ʥʝʧʦʥʷʪʥʦ, ʠ ʥʠʢʪʦ ʥʝ ʫʜʦʩʫʞʠʚʘʝʪʩʷ ʨʘʟʲʷʩʥʠʪʴ.  

ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʥʝʪ ʥʠʯʝʛʦ ʩʪʨʘʥʥʦʛʦ, ʯʪʦ ʤʥʝ, ʩʦʚʩʝʤ ʝʱʸ 

ʥʝʟʥʘʢʦʤʦʤʫ ʩ ʪʘʢʠʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚʝʩʘ ʠ 

ʤʘʩʩʳ, ʚ ʩʝʤʠʜʝʩʷʪʳʭ ʛʦʜʘʭ 20 ʚʝʢʘ ʫʜʘʣʦʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 
ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʨʝʜʝʣʘʭ ʥʝʚʝʩʦʤʦʩʪʴ ʜʣʷ ʤʦʣʝʢʫʣ 

ʛʘʟʦʚ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʪʝʤʧʝʨʘʪʫʨʳ!!!  

ɸ ʠʤʝʥʥʦ ï ʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʣ: ʢʦʥʢʨʝʪʥʘʷ ʤʘʩʩʘ 
ʚʦʟʜʫʭʘ, ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʘʷ ʚ ʜʚʦʡʥʦʤ ʩʦʩʫʜʝ ɼʴʶʘʨʘ, ʫʤʝʥʴʰʘʝʪ 

ʩʚʦʡ ʚʝʩ ʧʨʠʤʝʨʥʦ ʥʘ 10
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 ʧʨʠ ʥʘʛʨʝʚʝ ʝʸ ʚʩʝʛʦ ʥʘ ʦʜʠʥ ʛʨʘʜʫʩ.  

ɸ ʟʘʪʝʤ ʷ ʨʘʟʨʘʙʦʪʘʣ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʠʩʧʦʣʴʟʦ-
ʚʘʚ ʙʘʟʦʚʳʝ ʟʘʢʦʥʳ ʛʘʟʦʚʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʠ ʧʦʧʨʘʚʢʫ ʕʪʚʝʰʘ. 
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ʇʨʠ ʵʪʦʤ ʠʟ ʚʳʚʝʜʝʥʥʳʭ ʤʥʦʶ ʬʦʨʤʫʣ ʩʣʝʜʦʚʘʣʦ, ʯʪʦ ʫ ʤʘʩʩ ʛʘʟʦʚ 

ʩ ʤʝʥʴʰʠʤ ʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʩʦʤ ʧʦʜʦʙʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʝʩʘ ʧʨʦʠʩ-
ʭʦʜʠʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʥʝ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʦ ʫʤʝʥʴʰʝʥʠʶ ʠʭ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ [2, 3]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʨʝʘʢʪʦʨʘʭ ʚʦʟʤʦʞʥʦ 

ʩʢʨʳʪʠʝ 20% ʠ ʙʦʣʝʝ ʚʝʩʘ ʦʜʥʦʘʪʦʤʥʦʛʦ ʧʦʧʫʪʥʦʛʦ ʚʦʜʦʨʦʜʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʩʝʛʦ 500
ʦ
ʉ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʇʝʨʚʳʡ ʉʠʤʧʦ-

ʟʠʫʤ ʗʜʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ ʉʉʉʈ ʧʨʠʩʚʦʠʣ ʚʳʚʝʜʝʥʥʦʡ ʤʥʦʶ ʛʨʘʚʠ-

ʪʘʮʠʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʛʘʟʦʚʦʡ ʧʦʧʨʘʚʢʝ ʤʦʶ ʬʘʤʠʣʠʶ, ʧʦʩʯʠ-

ʪʘʚ, ʯʪʦ ʥʝʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚʟʦʨʚʘʚʰʝʛʦʩʷ ʚ ʏʝʨʥʦʙʳʣʝ 
ʚʦʜʦʨʦʜʘ ʧʨʦʠʟʦʰʸʣ ʧʦ ʧʨʠʯʠʥʝ ʝʸ ʠʛʥʦʨʠʨʦʚʘʥʠʷ [5]. ʆʜʥʘʢʦ ʚ 

ʩʝʤʠʜʝʩʷʪʳʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʛʦʩʧʦʜʩʪʚʦʚʘʣʘ ʨʝʣʠʛʠʦʟʥʘʷ ʚʝʨʘ 

ʚ ʥʝʧʦʛʨʝʰʠʤʦʩʪʴ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ɸ. ʕʡʥʰʪʝʡʥʘ; ʠ 
ʟʘ ʦʜʥʫ ʣʠʰʴ ʧʦʧʳʪʢʫ ʥʘʧʠʩʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʤʦʸ 

ʦʪʢʨʳʪʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʩʘ ʛʘʟʦʚ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʝʱʸ ʜʦ ʯʝʨʥʦ-

ʙʳʣʴʩʢʠʭ ʩʦʙʳʪʠʡ, ʚ ʄɻʋ ʙʳʣʘ ʨʘʟʦʛʥʘʥʘ ʢʘʬʝʜʨʘ çʊʝʨʤʦʜʠʥʘʤʠ-

ʢʠè. ɺʧʨʦʯʝʤ, ʜʝʣʘʪʴ ʧʦʜʢʦʧʳ ʧʦʜ ʬʫʥʜʘʤʝʥʪ ʪʝʦʨʠʡ ʦʪʥʦʩʠʪʝʣʴ-
ʥʦʩʪʠ ʥʝ ʧʨʠʥʷʪʦ ʠ ʜʦ ʩʠʭ ʧʦʨ...  

ʆʜʥʘʢʦ ʥʘ ʧʦʧʨʠʱʝ ʧʦʜʦʙʥʳʭ ʩʦʤʥʝʥʠʡ ʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʨʠʥʮʠʧʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʤʘʩʩ ʷ ʦʢʘʟʘʣʩʷ ʝʩʪʝʩʪʚʝʥʥʦ ʥʝ 
ʝʜʠʥʩʪʚʝʥʥʳʤ. ɿʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ ʧʦʜʦʙʥʦʛʦ ʵʬʬʝʢʪʘ ʩʢʨʳʪʠʷ ʤʘʩʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʫ ʪʚʸʨʜʳʭ ʪʝʣ, 

ʠ ʜʘʞʝ ï ʠʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʢʨʫʪʠʣʴʥʦʛʦ ʤʘʷʪʥʠʢʘ, ʚʟʷʣʩʷ ʤʦʩʢʚʠʯ 

ɺ.ɽ. ʂʦʩʪʶʰʢʦ. ʂʦʥʢʨʝʪʥʦ, ʢʘʢʫʶ ʚʝʣʠʯʠʥʫ ʩʢʨʳʪʠʷ ʚʝʩʘ ʫʜʘʣʦʩʴ 
ʝʤʫ ʜʦʩʪʠʛʥʫʪʴ, ï ʦʥ ʚ ʩʚʦʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʥʝ ʫʢʘʟʳʚʘʝʪ.  

ʇʦʭʦʞʝ, ʥʝ ʞʝʣʘʷ ʚʩʪʫʧʘʪʴ ʚ ʩʧʦʨ ʟʘ ʤʠʨʦʚʦʡ ʨʝʢʦʨʜ ʧʦ 

ʠʟʤʝʨʝʥʠʶ ʤʠʥʠʤʘʣʴʥʦʡ ʤʘʩʩʳ, ʠ ʝʸ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʩ ʘʚʪʦʨʘʤʠ 
ʧʦʩʣʝʜʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʸʥʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ. ɹ. 

ɹʨʘʛʠʥʩʢʦʛʦ ʚ ʄɻʋ, ʥʘ ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʘʭ, ʩ ʨʘʩʯʸʪʥʦʡ ʯʫʚʩʪ-

ʚʠʪʝʣʴʥʦʩʪʴʶ 0,9Ā10
-13 
ʛ [1]. ɸ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ, ʯʝʤ ʚ ʄɻʋ, ɺ.ɽ. ʂʦʩʪʶʰʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʨʦʤʳʩʣʦ ʤʘʷʪʥʠʢʘ ʜʦ 450 ʤʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʸʪʩʷ 

ʨʳʯʘʛ ʩ ʜʣʠʥʦʡ ʚ 5 ʨʘʟ ʙʦʣʴʰʝʡ, ʯʝʤ ʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ɻʣʫʙʠʥʫ 

ʚʘʢʫʫʤʘ ʝʤʫ ʫʜʘʪyʩʷ ʜʦʚʦʜʠʪʴ, ʧʨʠ ʩʤʝʥʝ ʧʨʦʙʥʳʭ ʤʘʩʩ, ʜʦ 0,001 ï 
0, 0005 ʤʤ ʨʪ. ʩʪʦʣʙʘ, ʪʦ ʝʩʪʴ ʪʦʞʝ ʧʦʜʥʠʤʘʪʴ ʥʘ ʧʦʨʷʜʦʢ.  

ɹʳʣʠ ʧʨʠʥʷʪʳ ʠʤ ʠ ʜʨʫʛʠʝ ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦ ʝʛʦ ʦʮʝʥʢʘʤ, ʫʜʘʣʦʩʴ ʧʦʜʥʷʪʴ ʯʫʚʩʪ-
ʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʥʘ ʜʚʘ 

ʧʦʨʷʜʢʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ [4]. 

ʀ, ʧʦʞʘʣʫʡ, ʛʣʘʚʥʦʝ: ʦʥ ʧʨʝʜʫʩʤʦʪʨʝʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ 
ʥʘʛʨʝʚ ʠʩʧʳʪʫʝʤʦʡ ʤʘʩʩʳ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ, ʪʦ ʝʩʪʴ 
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ʩʦʟʜʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪʴ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʧʨʦʙʥʳʭ ʤʘʩʩ!  
ɺ ʨʝʟʫʣʴʪʘʪʝ ɺ.ɽ. ʂʦʩʪʶʰʢʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʜʘʣʦʩʴ ʧʦʢʘʟʘʪʴ, 

ʯʪʦ ʧʨʠ ʥʘʛʨʝʚʝ ʩʚʝʪʦʚʳʤ ʣʫʯʦʤ ʠʩʧʳʪʳʚʘʝʤʳʭ ʪʚʸʨʜʳʭ ʪʝʣ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴ ʧʨʠʥʮʠʧʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʤʘʩʩ ʥʘʨʫʰʘʝʪʩʷ ʠ ʫ ʪʚʸʨʜʳʭ 

ʪʝʣ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢ ʢʘʢ, ʚʦ-ʧʝʨʚʳʭ, ï ʚ ʤʦʠʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʟʜʘʥʠʷʭ ʚʳʷʚʣʝʥʦ, ʠ ʛʣʘʚʥʦʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʩʪʨʦʛʦ ʦʙʦʩʥʦʚʘʥʦ, ï ʩʢʨʳʪʠʝ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʝʩʘ 
ʛʘʟʦʚ ʥʘ ʧʦʨʷʜʢʠ ʙʦʣʴʰʠʝ, ʯʝʤ ʫ ɺ.ɽ. ʂʦʩʪʶʰʢʦ. [2, 3]. (ʆʪʤʝʯʫ ï 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ɺ.ɸ. ʂʦʩʪʶʰʢʦ, ʚ ʥʘʰʠʭ ʥʝʦʜʥʦʢʨʘʪʥʳʭ ʙʝʩʝʜʘʭ, 
ʧʨʠʟʥʘʚʘʣ).  

ɸ, ʚʦ-ʚʪʦʨʳʭ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ɺ.ɽ. ʂʦʩʪʶʰʢʦ ʚʳʷʚʣʝʥʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ, ʠ, ʧʦʞʘʣʫʡ, ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʝ ʥʘʨʫʰʝʥʠʝ 

ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ: ʆʢʘʟʘʣʦʩʴ, ʩʚʝʪ ʤʦʞʝʪ ʧʦʨʦʞ-
ʜʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʠʣʳ ʦʪʪʘʣʢʠʚʘʥʠʷ, ʥʦ ʠ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ!  

ʋ ʇ.ʅ. ʃʝʙʝʜʝʚʘ ʮʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ ʠʥʘʷ; ʠ ʥʘʛʨʝʚ 

ʵʣʝʤʝʥʪʦʚ ʧʦʜʚʝʩʢʠ ʢʨʫʪʠʣʴʥʦʛʦ ʤʘʷʪʥʠʢʘ ʩʚʝʪʦʚʳʤ ʣʫʯʦʤ ʨʘʩʮʝ-
ʥʠʚʘʣʩʷ ʧʨʦʩʪʦ ʢʘʢ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʧʘʨʘʟʠʪʥʦʝ ʷʚʣʝʥʠʝ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʨʝʟʫʣʴʪʘʪʳ ɺ.ɽ. ʂʦʩʪʶʰʢʦ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʠʣ ʧʨʠʪʷʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ, 

ʪʨʝʙʦʚʘʣʠ ʩʝʨʴʸʟʥʦʛʦ, ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʦʩ-
ʥʦʚʘʥʠʷ. ʆʜʥʘʢʦ ɺ.ɽ. ʂʦʩʪʶʰʢʦ ʦʙʲʷʩʥʷʣ ʠʭ ʪʦʣʴʢʦ ʪʝʧʣʦʚʳʤʠ, 

ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʷʢʦʙʳ ʥʝʠʟʙʝʞʥʦ ʧʨʦʷʚʣʷʝʤʳʤʠ ʜʘʞʝ 

ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦʢʦʛʦ ʚʘʢʫʫʤʘ, ʧʣʶʩ ʩʢʨʳʪʠʝʤ ʚʝʩʘ ʤʘʩʩ ʦʙʣʫʯʘ-
ʝʤʳʭ ʧʣʘʩʪʠʥ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʠʭ ʪʝʤʧʝʨʘʪʫʨʳ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï 

ʜʘʞʝ ʚʣʠʷʥʠʝʤ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʨʠ-

ʝʥʪʘʮʠʠ ʧʣʝʯ ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʥ 
ʜʦʣʦʞʠʣ ʥʘ IX-ʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʂʦʥʬʝʨʝʥʮʠʠ çʇʨʦʩʪʨʘʥʩʪʚʦï

ɺʨʝʤʷïʊʷʛʦʪʝʥʠʝè [6]. 

ɺʩʝ ʥʘ ʂʦʥʬʝʨʝʥʮʠʠ ʚʦʩʭʠʱʘʣʠʩʴ ʢʨʫʪʠʣʴʥʳʤ ʤʘʷʪʥʠʢʦʤ, 

ʢʦʪʦʨʳʡ ʦʥ ʩʦʟʜʘʣ, ʧʨʠʯʸʤ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ, ʚʝʩʴʤʘ ʩʢʨʦʤʥʳʝ 
ʩʨʝʜʩʪʚʘ.  

ɸ ʧʦ ʯʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʝʪʦʚʳʤʠ ʬʦʪʦʥʘʤʠ ʩʠʣ ʧʨʠʪʷʞʝ-

ʥʠʷ ï ʧʨʠʭʦʜʠʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ ʝʛʦ ʦʙʲʷʩʥʝʥʠʠ ʧʨʠʨʦʜʳ ʚʥʦʚʴ 
ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʵʬʬʝʢʪʘ, ʝʩʣʠ ʦʥ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʦʟʥʠʢʘʝʪ, ï ʯʝʛʦ-

ʪʦ ʥʝ ʭʚʘʪʘʝʪ, ʧʨʠʯʸʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ, ʠ ʚʝʩʴʤʘ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦʛʦ. ɺ ʠʪʦʛʝ, ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʳ ʦʩʪʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 
ʟʘʤʝʯʝʥʥʳʤʠ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʠ ʥʝ ʧʨʠʟʥʘʥʥʳʤʠ.  
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ʀ ʪʦʣʴʢʦ ʯʝʨʝʟ ʰʝʩʪʴ ʣʝʪ, ʠ ʚʠʜʠʤʦ ʩ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʷ ʚʩʸ 

ʞʝ ʷʚʣʷʶʩʴ ʘʚʪʦʨʦʤ ʪʨʝʪʝɹʡ, ʧʦʩʣʝ ɾ. ʈʠʰʝ, ʠ ʈ. ʕʪʚʝʰʘ, ʚʝʩʦʚʦʡ 
ʧʦʧʨʘʚʢʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʤ çʊʘʙʣʠʮʳ ʟʘʚʝʜʦʤʦ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʩʪʨʫʢʪʫʨè [7, 8] ï ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ɺ.ɽ. ʂʦʩʪʶʰʢʦ ʤʥʝ ʫʜʘʣʦʩʴ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʸʥʥʫʶ ʠ ʚʝʩʴʤʘ ʥʝʪʨʠʚʠʘʣʴʥʫʶ ʪʦʯʢʫ ʟʨʝ-

ʥʠʷ. ʆʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 
çʊʘʙʣʠʮʳ ʟʘʚʝʜʦʤʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʪʨʫʢʪʫʨè (ʊɿʕʉ), ʊʘʙʣ. 1, ʨʘʟʦ-

ʙʨʘʪʴʩʷ ʚ ʥʦʤʝʥʢʣʘʪʫʨʝ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ; ʠ ʧʦʥʷʪʴ ï ʯʝʤ ʞʝ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 
ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʵʣʝʤʝʥʪʘʨʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ; ʠ ʯʪʦ ʫ 

ʥʠʭ ʦʙʱʝʛʦ. 
 

ʆʪʪʘʣʢʠʚʘʥʠʝ ʠ ʧʨʠʪʷʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʥʦʚ 

 
ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʜʚʘ ʪʠʧʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʥʦ ʙʳʪʴ ʠ ʜʚʘ ʪʠʧʘ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢ-

ʪʫʨ. ʇʦ ʊɿʕʉ ʵʪʦ ʩʪʨʫʢʪʫʨʳ 3.0.1, ʩʦʟʜʘʚʘʝʤʳʝ ʧʦʟʠʪʨʦʥʘʤʠ ʠʣʠ 
ʧʨʦʪʦʥʘʤʠ, ʘ ʵʣʝʢʪʨʦʥʳ ʩʦʟʜʘʶʪ ʘʥʪʠʩʪʨʫʢʪʫʨʳ 3.0.2 [8]. ɿʘʢʦʥ 

ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʠʣʳ ʚ ʚʝʱʝʩʪ-

ʚʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʥʝ ʪʨʝʙʦʚʘʣʠ 

ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ, ʪʦ ʝʩʪʴ ʙʳʣʠ ʦʙʤʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺʜʦʙʘʚʦʢ, 
ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʩʝʛʦʜʥʷ ʷʚʣʷ-

ʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʠʟ ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʫ ʢʦʪʦʨʳʭ 

ʦʪʢʨʳʪʦ ʜʚʘ ʪʠʧʘ ʟʘʨʷʜʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʠʭ ʧʝʨʝʥʦʩʯʠʢʠ, ʪʦ ʝʩʪʴ 
ʩʪʨʫʢʪʫʨʳ 3.0.1 ʠ ʘʥʪʠʩʪʨʫʢʪʫʨʳ 3.0.2. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʦʪʦʥʳ 

ʠ ʧʦʟʠʪʨʦʥʳ ʟʘʭʚʘʪʳʚʘʶʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʘʥʪʠʩʪʨʫʢʪʫʨʳ 3.0.2 

ʠ ʧʨʝʦʙʨʘʟʫʶʪ ʚ ʠʩʧʫʩʢʘʝʤʳʝ ʠʤʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 
3.0.1. ʕʣʝʢʪʨʦʥʳ, ʩʦʛʣʘʩʥʦ ʊɿʕʉ ʩʦʩʪʦʷʱʠʝ ʠʟ ʘʥʪʠʚʝʱʝʩʪʚʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʦʙʨʘʟʫʶʪ ʩʪʨʫʢʪʫʨʳ 3.0.1 ʚ ʘʥʪʠʩʪʨʫʢʪʫʨʳ 3.0.2.  

ʀʤʝʥʥʦ ʪʘʢʠʝ ʦʙʤʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʨʦʞʜʘʶʪ ʩʠʣʳ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʨʠʪʷʞʝʥʠʷ.  
ʉʠʣʳ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʟʘʢʦʥʦʤ ʂʫʣʦʥʘ; ʠ ʩ ʧʦʟʠʮʠʡ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʦʙʷʟʘʥʳ 

ʙʳʪʴ ʪʦʞʝ ʦʙʤʝʥʥʦʡ ʧʨʠʨʦʜʳ! ʆʜʥʘʢʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʭ ʦʙʝʩʧʝʯʠ-
ʚʘʝʪ ʪʘʢʦʡ ʞʝ ʦʙʤʝʥ, ʥʦ ʫʞʝ ʦʜʥʦʪʠʧʥʳʤʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ï ʚʨʦʜʝ ʠ ʘʙʩʫʨʜʥʦ, ʪʘʢ ʢʘʢ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʘ ʟʘʯʝʤ 

ʵʪʦ ʧʨʠʨʦʜʝ ʥʝʦʙʭʦʜʠʤʦ?  
ʀ, ʜʘʣʝʝ, ï ʢʘʢʠʤ ʩʧʦʩʦʙʦʤ ʠ ʟʘ ʩʯʸʪ ʢʘʢʦʡ ʵʥʝʨʛʠʠ ʟʘʨʷʜʳ 

ʩʧʦʩʦʙʥʳ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʧʦʚʪʦʨʥʦ ʩʦʙʩʪʚʝʥʥʦ ʚʳʨʘʙʦʪʘʥʥʳʝ 

ʨʘʥʝʝ ʩʪʨʫʢʪʫʨʳ?  
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                                                                                     ʊʘʙʣ. 1 
 

ʊʘʙʣʠʮʘ ʟʘʚʝʜʦʤʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʊɿʕʉ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʝʤʝʡʩʪʚʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʝʸ ʩʦʩʪʦʷʥʠʝ 

ʇʨʦʪʦʥʥʦʝ, ʪ.ʝ. 

ʩ ʟʘʨʷʜʦʤ 

ɺʦʜʦʨʦʜʥʦʝ 

ʩʦʩʪʦʷʥʠʝ 

ʅʝʡʪʨʦʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ 

0. ʄʠʨʦʚʦʡ 

ʵʬʠʨ 

0.0 ʇʨʦʪʦʥ 

ʄʠʨʦʚʦʛʦ 

ʵʬʠʨʘ 

  

I . ɻʨʘʚʠʪʘʮʠ-

ʦʥʥʦʝ 

1.0 ɻʨʘʚʠʪʦʥ 

ɻʨʘʚʠʪʘʮʠʦʥ-

ʥʳʡ ʧʨʦʪʦʥ 

1.1 
ɻʨʘʚʠʪʘʮʠʦʥ-

ʥʳʡ ʚʦʜʦʨʦʜ 

 

ʄʘʩʩ-ʤʘʛ-

ʥʠʪʥʦʝ 
 

II  
 

ʄʘʩʩ-ʘʥʪʠ-

ʤʘʛʥʠʪʥʦʝ 

2.0.1 
 

2.0 ʄʘʩʩ-

ʤʘʛʥʠʪʥʳʡ 

ʧʨʦʪʦʥ 
 

2.0.2 

2.1.1 

ʄʘʛʥʠʪʥʳʡ 

ʚʦʜʦʨʦʜ 
 

2.1.2 

ɸʥʪʠʤʘʛʥʠʪ-
ʥʳʡ ʚʦʜʦʨʦʜ 

 

 

ʕʣʝʢʪʨʦʩʪʘʪʠ-

ʯʝʩʢʦʝ 
 

III  
 

ɸʥʪʠʵʣʝʢʪʨʦ-

ʩʪʘʪʠʯʝʩʢʦʝ 

3.0.1 
ʕʣʝʢʪʨʦʩʪʘ-

ʪʠʯʝʩʢʠʡ 

ʧʨʦʪʦʥ 

3.0.2 

ɸʥʪʠʵʣʝʢ-

ʪʨʦʩʪʘʪʠʯʝ-

ʩʢʠʡ ʧʨʦʪʦʥ 

3.1.1 
ʕʣʝʢʪʨʦʩʪʘ-

ʪʠʯʝʩʢʠʡ 

ʚʦʜʦʨʦʜ 

3.1.2 

ɸʥʪʠʵʣʝʢʪʨʦ-

ʩʪʘʪʠʯʝʩʢʠʡ 

ʚʦʜʦʨʦʜ 

3.2.1 
ʕʣʝʢʪʨʦʩʪʘ-

ʪʠʯʝʩʢʠʡ 

ʥʝʡʪʨʦʥ 

3.2.2 

ɸʥʪʠʵʣʝʢʪʨʦ-

ʩʪʘʪʠʯʝʩʢʠʡ 

ʥʝʡʪʨʦʥ 

ʇʦʟʠʪʨʦʥʥʦʝ 

 

IV  

 

ʕʣʝʢʪʨʦʥʥʦʝ 

4.0.1    +e, 

ʇʦʟʠʪʨʦʥ 

 

4.0.2   -e, 

ʕʣʝʢʪʨʦʥ 

4.1.1 

ʇʦʟʠʪʨʦʥʥʳʡ 

ʚʦʜʦʨʦʜ 

4.1.2 

ʕʣʝʢʪʨʦʥʥʳʡ 
ʚʦʜʦʨʦʜ 

4.2.1    +ɜ, 

ʇʦʟʠʪʨʦʥʥʳʡ 

ʥʝʡʪʨʦʥ 

4.2.2    -ɜ, 

ʕʣʝʢʪʨʦʥʥʳʡ 
ʥʝʡʪʨʦʥ 

ʇʨʦʪʦʥʥʦʝ 
 

V 
 

ɸʥʪʠʧʨʦʪʦʥ-

ʥʦʝ 

5.0.1   +p, 

ʇʨʦʪʦʥ 
 

5.0.2   -p, 

ɸʥʪʠʧʨʦʪʦʥ 

5.1.1   +H, 

ɺʦʜʦʨʦʜ 
 

5.1.2   -H, 

ɸʥʪʠʚʦʜʦʨʦʜ 

5.2.1   +n, 

ʅʝʡʪʨʦʥ 
 

5.2.2   -n, 

ɸʥʪʠʥʝʡʪʨʦʥ 

 
ʉ ʪʘʢʦʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚʳʥʫʞʜʝʥʥʦ (ʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʦʢʘ) ʧʨʠʭʦʜʠʪʩʷ ʩʦʛʣʘʰʘʪʴʩʷ ʪʦʣʴʢʦ ʜʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʪʨʫʢ-

ʪʫʨ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʜʚʫʭ ʪʠʧʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ. ʇʨʠ 
ʵʪʦʤ ï ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʟʘʨʷʜʘʤʠ ï ʚ ʥʘʰ ʚʝʢ 
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ʠʟʚʝʩʪʥʦ ʙʫʢʚʘʣʴʥʦ ʚʩʝʤ. 

ʇʝʨʝʙʠʨʘʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ, ʤʥʝ ʚʩʸ-ʞʝ ʫʜʘʣʦʩʴ 
ʥʘʡʪʠ ʚʘʨʠʘʥʪ ʦʙʲʷʩʥʝʥʠʷ ʩʠʣ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ, 

ʧʨʠʯʸʤ ʪʦʞʝ ʦʙʤʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [8, 9]. ɸ ʠʤʝʥʥʦ, ʢ ʧʨʠʤʝʨʫ, ʝʩʣʠ 

ʦʙʘ ʪʝʣʘ ʟʘʨʷʞʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʦ ʠʩʧʫʩʢʘʝʤʳʝ ʧʝʨʚʳʤ 

ʟʘʨʷʞʝʥʥʳʤ ʪʝʣʦʤ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 3.0.1 ʟʘʭʚʘʪʳ-
ʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʚʝʱʝʩʪʚʝ ʵʣʝʢʪʨʦʥʘʤʠ 

ʚʪʦʨʦʛʦ ʪʝʣʘ. ʕʪʠ ʵʣʝʢʪʨʦʥʳ ʧʨʝʦʙʨʘʟʫʶʪ ʩʪʨʫʢʪʫʨʳ 3.0.1 ʚ 

ʘʥʪʠʩʪʨʫʢʪʫʨʳ 3.0.2, ʥʦ ʠʟʣʫʯʠʪʴ ʠʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʟʣʠʰʝʢ ʥʝ 
ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʚ ʘʪʦʤʘʭ ʪʝʣʘ ʧʦ ʟʘʨʷʜʫ ʧʨʦʪʦʥʦʚ. ʊʘʢʠʝ 

ʧʨʦʪʦʥʳ ʟʘʭʚʘʪʳʚʘʶʪ ʘʥʪʠʩʪʨʫʢʪʫʨʳ 3.0.2 ʠ ʧʨʝʦʙʨʘʟʫʶʪ ʠʭ ʚ 

ʩʪʨʫʢʪʫʨʳ 3.0.1, ʠʟʣʫʯʝʥʠʶ ʢʦʪʦʨʳʭ ʥʘ ʧʨʘʚʘʭ ʣʠʰʥʠʭ ʜʣʷ 
ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʛʦ ʪʝʣʘ ʫʞʝ  ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʬʦʨʤʠʨʦʚʘʪʴ ʩʠʣʳ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ 

ʤʦʛʫʪ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝ ï ʠ ʧʨʦʪʦʥʘʤʠ, ʠ 

ʵʣʝʢʪʨʦʥʘʤʠ. ʀʤʝʥʥʦ ʜʚʦʡʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ 
ʩʪʨʫʢʪʫʨ ʚ ʦʜʥʦʡ ʤʘʩʩʝ ʠ ʧʦʨʦʞʜʘʝʪ ʩʠʣʳ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ 

ʦʪʪʘʣʢʠʚʘʥʠʷ.  

ɼʣʷ ʪʘʢʦʡ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʥʦʶ ʥʘʰʣʠʩʴ 
ʛʦʪʦʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. ʉʘʤʦʝ ʠʟʚʝʩʪʥʦʝ ʠʟ 

ʥʠʭ ï ʪɻʦ ʦʪʩʫʪʩʪʚʠʝ ʨʘʩʪʘʣʢʠʚʘʥʠʷ ʵʣʝʢʪʨʦʥʦʚ, ʪʦ ʝʩʪʴ ʦʪʩʫʪʩʪʚʠʝ 

ʤʝʞʜʫ ʥʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʚ ʪʨʸʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʫʯʘʭ ʢʠʥʝʩʢʦ-

ʧʦʚ ʮʚʝʪʥʳʭ ʪʝʣʝʚʠʟʦʨʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 
"ʙʝʣʳʡ ʣʫʯ".  

ɼʘʣʝʝ, ʠʤʝʥʥʦ ʚ ʨʘʤʢʘʭ ʊɿʕʉ ʚʧʝʨʚʳʝ ʩʪʘʣʦ ʷʩʥʦ, ʯʝʤ 

ʵʣʝʤʝʥʪʘʨʥʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʵʣʝʢʪʨʦ-
ʩʪʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ɸ ʠʤʝʥʥʦ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʪʨʫʢʪʫʨʘ 

3.1.1 ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʣʝʤʝʥʪʘʨʥʫʶ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

3.0.1, ʟʘʭʚʘʪʠʚʰʫʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʘʛʥʠʪʦʩʪʘʪʠʯʝʩʢʫʶ ʘʥʪʠ-
ʩʪʨʫʢʪʫʨʫ 2.0.2, ʠ ʧʦʟʚʦʣʷʶʱʫʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʟʘ 

ʩʯʸʪ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʩʚʝʨʰʘʝʤʳʭ ʤʝʞʜʫ ʥʠʤʠ, 

ʩʚʦʙʦʜʥʦ ʜʚʠʛʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ.  

ʇʦ ʊɿʕʉ ï ʵʣʝʤʝʥʪʘʨʥʳʭ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʜʚʝ 
ʨʘʟʥʦʚʠʜʥʦʩʪʠ (3.0.1 ʠ 3.0.2), ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʤʘʛʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ 2.0.1, 2.0.2; ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʷʟʘʥʳ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ï ʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʪʨʫʢʪʫʨʳ 3.1.1, 
ʠ ʘʥʪʠʩʪʨʫʢʪʫʨʳ 3.1.2. 

ʇʦʣʫʯʘʝʪʩʷ, ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 3.0.1 ʠ ʘʥʪʠ-

ʩʪʨʫʢʪʫʨʳ 3.0.2 ʷʚʣʷʶʪʩʷ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ 3.1.1 ʠ 
ʘʥʪʠʩʪʨʫʢʪʫʨ 3.1.2 ʙʘʟʦʚʳʤʠ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʩʪʨʫʢʪʫʨʘʤʠ 3.1.1 
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ʥʘʧʦʣʥʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʣʫʚʦʣʥʳ ʨʘʜʠʦʚʦʣʥ ʠ ʬʦʪʦʥʳ, ʘ 

ʘʥʪʠʩʪʨʫʢʪʫʨʘʤʠ 3.1.2 ʥʘʧʦʣʥʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʣʫʚʦʣʥʳ 
ʨʘʜʠʦʚʦʣʥ ʠ ʘʥʪʠʬʦʪʦʥʳ [8]. 

ʂʦ ʚʩʝʤʫ ʠʟʣʦʞʝʥʥʦʤʫ ʚʜʦʙʘʚʦʢ, ʠʟ ʘʥʪʝʥʥʦʡ ʪʝʭʥʠʢʠ 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʝʥ ʬʘʢʪ ʦʪʨʘʞʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʘʢʪʠʚʥʳʝ ʵʣʝʢʪʨʦʥʳ ʠ ʧʨʦʪʦʥʳ. ʌʘʢʪ, 
ʧʦʢʘʟʳʚʘʶʱʠʡ, ʯʪʦ ʨʘʜʠʦʚʦʣʥʳ ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʤʝʥʷʶʪ ʩʚʦʶ 

ʧʦʣʷʨʥʦʩʪʴ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʘʢʪʠʚʥʳʝ ʵʣʝʢʪʨʦʥʳ ʠ ʧʨʦʪʦʥʳ 

ʩʧʦʩʦʙʥʳ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫ-
ʨʳ ʠ ʘʥʪʠʩʪʨʫʢʪʫʨʳ, ʥʦ ʩʚʝʨʰʘʪʴ ʧʦʜʦʙʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʜ 

ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʥʘʧʦʣʥʷʶʱʠʤʠ 

ʨʘʜʠʦʚʦʣʥʳ ʠ ʬʦʪʦʥʳ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ, ʵʣʝʤʝʥʪʘʨʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʪʨʫʢʪʫʨʳ 

3.1.1 ʠ ʘʥʪʠʩʪʨʫʢʪʫʨʳ 3.1.2 ʩʧʦʩʦʙʥʳ, ʥʦ ʥʝ ʩʢʣʦʥʥʳ, ʚʳʧʦʣʥʷʪʴ 

ʬʫʥʢʮʠʠ ʦʙʤʝʥʥʳʭ ʩʠʣ ʧʨʠʪʷʞʝʥʠʷ ʚ ʚʝʱʝʩʪʚʘʭ, ʧʦ ʧʨʠʯʠʥʝ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʢʦʨʷʪʴ ʢʦʩʤʠʯʝʩʢʠʝ ʜʘʣʠ.  
ʆʜʥʘʢʦ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʧʦʜʦʙʨʘʚ ʚʠʜ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʥʘʧʦʣʥʷʶʱʠʭ ʩʚʝʪʦʚʳʝ ʬʦʪʦʥʳ ʠ ʪʠʧ ʦʙʣʫʯʘʝʤʦʛʦ ʚʝ-

ʱʝʩʪʚʘ, ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ, ʭʦʪʷ ʠ ʥʝ 
ʦʙʤʝʥʥʳʝ. 

ʀʤʝʥʥʦ ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʠ ʨʝʘʣʠʟʦʚʘʥ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ɺ.ɽ. 

ʂʦʩʪʶʰʢʦ. ɺʝʜʴ ʩ ʧʦʟʠʮʠʡ ʊɿʕʉ, ʦʜʠʥʦʯʥʳʡ ʬʦʪʦʥ ï ʵʪʦ ʧʦʣʫ-

ʚʦʣʥʘ, ʟʘʧʦʣʥʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘʤʠ 3.1.1 ʠʣʠ ʘʥʪʠʩʪʨʫʢʪʫʨʘʤʠ 3.1.2, ʚ 
ʩʣʫʯʘʝ ʘʥʪʠʬʦʪʦʥʦʚ.  

ʂʘʢʠʤʠ ʬʦʪʦʥʘʤʠ ʠʣʠ ʘʥʪʠʬʦʪʦʥʘʤʠ ɺ.ɽ. ʂʦʩʪʶʰʢʦ ʠ ʇ.ʅ. 

ʃʝʙʝʜʝʚ ʦʙʣʫʯʘʣʠ ʧʣʘʩʪʠʥʳ ʚ ʩʚʦʠʭ ʫʩʪʘʥʦʚʢʘʭ ï ʚ ʵʪʦʤ, ʧʨʠ 
ʞʝʣʘʥʠʠ, ʤʦʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ. ʆʜʥʘʢʦ, ʧʦʢʘ ʵʪʦ ʥʝ ʧʨʦʩʪʦ, ʪʘʢ ʢʘʢ 

ʜʣʷ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʪ ʛʦʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩ 

ʧʦʟʠʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʦʪʦʥʦʚ ʠ ʘʥʪʠʬʦʪʦʥʦʚ ʚ ʨʘʤʢʘʭ ʊɿʕʉ ʫʞʝ 
ʷʩʥʦ, ʯʪʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʧʦʜʦʙʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʇ.ʅ. ʃʝʙʝʜʝʚʘ ʠʣʠ ɺ.ɽ. ʂʦʩʪʶʰʢʦ, ʤʦʞʥʦ ʩʦʟʜʘ-

ʚʘʪʴ ï ʠ ʧʨʠʪʷʞʝʥʠʝ ʧʣʘʩʪʠʥ ʩʚʝʪʦʚʳʤ ʣʫʯʦʤ, ʠ ʠʭ ʦʪʪʘʣʢʠʚʘʥʠʝ!  

ɼʣʷ ʧʨʠʪʷʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʦʙʣʫʯʘʝʤʘʷ ʧʣʘʩʪʠʥʘ ʧʦʜ 
ʜʝʡʩʪʚʠʝʤ ʦʙʣʫʯʝʥʠʷ ʠʤʝʣʘ ʠʣʠ ʧʨʠʦʙʨʝʪʘʣʘ ʟʘʨʷʜ, ʠʣʠ ʟʘʨʷʜʦʚʫʶ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ʩ ʦʙʣʫʯʘʶʱʠʤʠ ʬʦʪʦʥʘʤʠ, ʧʦʜʦʙ-

ʥʫʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʦʙʤʝʥʥʦʤʫ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤʫ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʶ ʧʨʦʪʦʥʦʚ ʩ ʵʣʝʢʪʨʦʥʘʤʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʥʘ ʦʙʣʫʯʘ-

ʝʤʦʡ ʧʣʘʩʪʠʥʝ ʜʦʣʞʥʳ ʧʨʦʠʩʭʦʜʠʪʴ ʪʦʣʴʢʦ ʦʜʥʦʨʘʟʦʚʳʝ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ 3.1.1 ʚ ʘʥʪʠʩʪʨʫʢʪʫʨʳ 3.1.2 ʠʣʠ ʥʘʦʙʦʨʦʪ ï 3.1.2 ʚ 
3.1.1.  
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ɿʘ ʩʯʸʪ ʧʦʜʙʦʨʘ ʠʩʪʦʯʥʠʢʦʚ ʠʟʣʫʯʝʥʠʷ ʠ ʤʘʪʝʨʠʘʣʘ, ʪʘʢʠʝ 

ʫʩʣʦʚʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ï ʠ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ 
ʧʨʠʪʷʞʝʥʠʝ ʚʝʱʝʩʪʚʘ ʚ ʩʪʦʨʦʥʫ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ. ʆʜʥʘʢʦ ʥʦʨ-

ʤʘʣʴʥʦʝ ʦʙʤʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʥʦʚ ʦʨʛʘʥʠʟʦ-

ʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʬʦʪʦʥʳ ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʧʘʶʪʩʷ. 

ɽʩʣʠ ʞʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʝʱʝʩʪʚʘ ʠ 
ʬʦʪʦʥʦʚ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʜʚʦʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʵʣʝʤʝʥ-

ʪʘʨʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ, ʪʦ ʙʫʜʫʪ ʧʨʦʷʚʣʷʪʴ ʩʝʙʷ ʩʠʣʳ 

ʦʪʪʘʣʢʠʚʘʥʠʷ, ʢʦʠ ʯʸʪʢʦ ʠ ʧʨʦʷʚʣʷʣʠ ʩʝʙʷ ʚ ʫʩʪʘʥʦʚʢʝ ʇ.ʅ. 
ʃʝʙʝʜʝʚʘ, ʧʨʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚ ʇʘʨʠʞʝ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʣ 

ʦʪʪʘʣʢʠʚʘʥʠʷ, ʢʘʢ ʤʳ ʚʳʷʩʥʠʣʠ, ʪʨʝʙʫʝʪʩʷ ʠʤʝʥʥʦ ʜʚʘ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʀ ʵʪʦʪ ʤʦʤʝʥʪ, ʙʝʟʫʩʣʦʚʥʦ, ʫʩʣʦʞʥʷʝʪ 
ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʣ ʦʪʪʘʣʢʠʚʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʬʦʪʦʥʳ ʜʚʠʞʫʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ʇʦʣʘʛʘʶ ï ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ɺ.ɽ. ʂʦʩʪʶʰʢʦ ʠ ʩʜʝʣʘʣ ʧʦʩʧʝʰʥʳʡ ʚʳʚʦʜ: ʩʚʝʪʦʚʳʝ ʬʦʪʦʥʳ 

ʷʢʦʙʳ ʚʦʦʙʱʝ ʥʝ ʩʧʦʩʦʙʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʩʠʣʳ ʦʪʪʘʣʢʠʚʘʥʠʷ, ʘ ʠʭ 
ʧʨʦʷʚʣʝʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʇ.ʅ. ʃʝʙʝʜʝʚʘ ʵʪʦ ʷʢʦʙʳ ʩʣʝʜʩʪʚʠʝ 

ʪʝʧʣʦʚʳʭ ʵʬʬʝʢʪʦʚ, ʧʨʦʷʚʣʷʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦʢʦʛʦ ʚʘʢʫʫʤʘ 

[4].  
ʀʤʝʥʥʦ ʵʪʦʪ ʚʳʚʦʜ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʠ ʧʦʜʦʨʚʘʣ ʜʦʚʝʨʠʝ 

ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ɺ. ɽ. ʂʦʩʪʶʰʢʦ, ʪʘʢ ʢʘʢ ʝʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʥʝ ʙʳʣʠ 

ʫʙʝʜʠʪʝʣʴʥʳʤʠ; ʠ ʧʨʠʜʘʪʴ ʠʤ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʥʝ ʩʤʦʛʣʠ ʜʘʞʝ 

ʩʩʳʣʢʠ ʥʘ ʧʦʜʦʙʥʳʝ ʩʦʤʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝʩʷ, ʧʦ ʝʛʦ ʫʪʚʝʨʞʜʝʥʠ-
ʷʤ, ʚ ʯʝʨʥʦʚʳʭ ʟʘʧʠʩʷʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʇ.ʅ. ʃʝʙʝʜʝʚʘ [6]. 

ʀ ʚ ʵʪʦʤ ʥʝʪ ʥʠʯʝʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ, ʚʝʜʴ ʧʨʠ ʦʙʦʠʭ ʚʘʨʠʘʥ-

ʪʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʦʪʦʥʦʚ ʩ ʚʝʱʝʩʪʚʦʤ ʥʝʠʟʙʝʞʥʦ ʧʨʦʠʩʭʦʜʠʪ 
ʯʘʩʪʠʯʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʥʘʧʦʣʥʷʶʱʠʭ ʬʦʪʦʥʳ, ʩ ʭʘʦʪʠʯʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩ-

ʢʠʭ ʠ ʤʘʛʥʠʪʦʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʘʞʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʝʨʝʥʦʩʯʠʢʦʚ, 
ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

ʆʜʥʘʢʦ, ʢʘʢ ʤʳ ʚʳʷʩʥʠʣʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʜʝʦʣʦʛʠʝʡ 

ʊɿʕʉ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʇ.ʅ. ʃʝʙʝʜʝʚʘ ʜʦʩʪʦʚʝʨʥʳ, ʪʘʢ ʢʘʢ ʟʘ ʩʯʸʪ 
ʧʦʜʙʦʨʘ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʤʘʪʝʨʠʘʣʘ ʧʣʘʩʪʠʥ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʚʝʪʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɼʦʩʪʦʚʝʨʥʳ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ɺ.ɽ. ʂʦʩʪʶʰʢʦ, ʪʘʢ ʢʘʢ ʚʳʰʝ ʫʞʝ ʜʘʞʝ ʦʙʦʩʥʦʚʘʥʳ 
ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʟʜʘʥʠʝ ʩʠʣ ʧʨʠʪʷʞʝʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ɺ.ɽ. ʂʦʩʪʶʰʢʦ ʥʘ ʫʨʦʚʥʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, 
ʯʪʦ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʦʧʨʝʜʝʣʷʶʪ ʠʤʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 
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ʩʚʦʡʩʪʚʝʥʥʳʝ ï ʚʠʜʘʤ ʟʘʨʷʜʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʪʨʫʢʪʫʨ ʚʝʱʝʩʪʚʘ ʠ 

ʚʠʜʘʤ ʦʙʣʫʯʘʶʱʠʭ ʠʭ ʬʦʪʦʥʦʚ.  
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʣʠʷʥʠʝ ʵʬʬʝʢʪʦʚ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʠ 

ʤʘʛʥʠʪʦʩʪʘʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʥʘ ʧʦʚʝʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʠʟ ʤʘʢʨʦʚʝʱʝʩʪʚʘ ʙʳʣʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ ʠ ʨʘʥʝʝ, ʦʜʥʘʢʦ 

ɺ.ɽ. ʂʦʩʪʶʰʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʩʚʦʡʩʪʚʝʥʥʳ ʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ 

ʤʘʢʨʦʚʝʱʝʩʪʚʘ.  

 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

 

ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ɺ.ɽ. ʂʦʩʪʶʰʢʦ 
ʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʯʪʦ ʩʚʝʪʦʚʳʝ ʣʫʯʠ ʩʧʦʩʦʙʥʳ 

ʧʦʨʦʞʜʘʪʴ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ. ʆʜʥʘʢʦ ʫ ʥʘʩ ʚ 

ʈʦʩʩʠʠ ʦʪʢʨʳʪʠʷ, ʩʜʝʣʘʥʥʳʝ ʜʘʞʝ ʬʠʟʠʢʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ, ʥʦ 

ʥʝ ʧʦ ʧʨʦʬʠʣʶ ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ ï ʥʝ ʪʦʣʴʢʦ ʥʝ 
ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩʘ, ʥʦ ʦʛʫʣʴʥʦ, ʠ ʦʬʠʮʠʘʣʴʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʟʘʯʠʩʣʷʶʪʩʷ ʚ çʣʞʝʥʘʫʯʥʳʝè. ɺʝʜʴ ʦʥʠ ʩʣʠʰʢʦʤ ʥʝʧʨʠʷʪʥʳ ʜʣʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʜʘ ʢ ʪʦʤʫ ʞʝ 
ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʘʪ ʰʢʦʣʴʥʳʤ ʠ ʠʥʩʪʠʪʫʪʩʢʠʤ ʧʨʦʛʨʘʤʤʘʤ.  

ʊʘʢ ʧʦʣʫʯʠʣʦʩʴ ʠ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʦʪʢʨʳʪʠʷʤʠ ɺ.ɽ. 

ʂʦʩʪʶʰʢʦ. 

ʆʜʥʘʢʦ ʦʪʢʨʳʪʠʝ ï ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʟʘʢʦʥʦ-
ʤʝʨʥʦʩʪʠ. ï ʀ ʫ ɺ.ɽ. ʂʦʩʪʶʰʢʦ ʝʩʪʝʩʪʚʝʥʥʦ ʥʘʰʣʠʩʴ ʧʨʠʝʤʥʠʢʠ. 

ʀʤʠ ʦʢʘʟʘʣʘʩʴ ʢʦʤʘʥʜʘ ʢʠʪʘʡʩʢʠʭ ʫʯyʥʳʭ ʠʟ ʌʫʜʘʥʴʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʐʘʥʭʘʝ (Fudan University), ʦʙʦʩʥʦʚʘʚʰʘʷ ʤʝʪʦʜ 
ʧʦʣʫʯʝʥʠʷ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ ʚʝʱʝʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʣʫʯʝʡ ʣʘʟʝʨʘ. 

ʇʨʠ ʵʪʦʤ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘʤ, 

ʵʬʬʝʢʪ ʧʨʠʪʷʞʝʥʠʷ ʣʘʟʝʨʘʤʠ ʦʪʢʨʳʪ ʜʘʞʝ ʥʘ ʮʝʣʦʝ ʜʝʩʷʪʠʣʝʪʠʝ 
ʨʘʥʴʰʝ. ʀ ʚ ʥʘʰʠ ʚʨʝʤʝʥʘ ʫʞʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʝʥ ʣʘʟʝʨʥʳʡ ʧʠʥʮʝʪ, 

ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪ ʚʩʸ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʙʠʦʣʦʛʠʠ, ʠ ʜʘʞʝ ʚ ʤʝʜʠʮʠʥʝ. ʆʥ ʥʝ ʩʣʦʞʝʥ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ; ʠ ʜʘʞʝ 

ʥʘʯʘʣ ʚʳʧʫʩʢʘʪʴʩʷ ʩʝʨʠʡʥʦ ʪʨʝʤʷ ʟʘʨʫʙʝʞʥʳʤʠ ʬʠʨʤʘʤʠ. 
ʆʜʥʘʢʦ ʝʜʠʥʦʛʦ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʦʙʲʷʩʥʝʥʠʷ, ʧʨʠʥʮʠʧʘ ʝʛʦ 

ʜʝʡʩʪʚʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ, ʭʦʪʷ ʧʨʝʜʣʦʞʝʥʦ ʠʭ ʩ ʜʦʙʨʳʡ ʜʝʩʷʪʦʢ. 

ʈʘʩʩʤʘʪʨʠʚʘʪʴ ʠʟʚʝʩʪʥʳʝ ʤʥʝ ʚʘʨʠʘʥʪʳ ʥʝ ʙʫʜʫ, ʪʘʢ ʢʘʢ ʦʧʠʩʘʪʴ ʠʭ 
ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʥʝ ʚʦʩʧʨʠʥʠʤʘʷ ʬʠʟʠʢʫ, ʧʨʝʜʣʘʛʘʝʤʫʶ ʘʚʪʦʨʘʤʠ, 

ʧʨʦʩʪʦ ʥʝ ʤʦʛʫ. ʇʨʠʚʝʜʫ ʪʦʣʴʢʦ ʜʦʩʣʦʚʥʫʶ ʮʠʪʘʪʫ ʠʟ ʦʧʠʩʘʥʠʷ 

ʣʠʰʴ ʥʘ ʦʜʠʥ ʪʠʧ ʣʘʟʝʨʥʳʭ ʧʠʥʮʝʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʠʤʠ 
ʟʝʤʣʷʢʘʤʠ ʠʟ ʉʘʤʘʨʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: 
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çɺʩʝ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʦʯʝʥʴ ʧʦʭʦʞʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ; ʠ ʤʦʛʫʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʙʦʨ ʪʦʯʝʯʥʳʭ ʣʦʚʫʰʝʢ. ɺ ʥʘʰʝʤ ʫʩʪʨʦʡʩʪʚʝ 
ʪʦʯʝʯʥʳʝ ʣʦʚʫʰʢʠ ʨʝʘʣʠʟʫʶʪʩʷ ʣʠʰʴ ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʧʦʣʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʠʨʘʣʴʥʳʭ ʧʦʣʝʡ ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʣʘʟʝʨʥʳʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, 

ʥʘʧʨʠʤʝʨ ï ʤʳ ʤʦʞʝʤ ʟʘʩʪʘʚʠʪʴ ʯʘʩʪʠʮʳ ʜʚʠʛʘʪʴʩʷ ʧʦ ʟʘʜʘʥʥʦʡ 
ʪʨʘʝʢʪʦʨʠʠ; ʠ ʵʪʠ ʪʨʘʝʢʪʦʨʠʠ ʤʦʛʫʪ ʠʤʝʪʴ ʚʠʜ ʨʘʟʣʠʯʥʳʭ 

ʢʨʠʚʳʭ; ʤʦʞʝʤ ʥʘʢʣʘʜʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘ 

ʤʠʢʨʦʦʙʲʝʢʪʳè.  
ʂʘʢ ʫʤʫʜʨʷʶʪʩʷ ʤʦʠ ʟʝʤʣʷʢʠ ʥʝ ʪʦʣʴʢʦ ʩʬʦʢʫʩʠʨʦʚʘʪʴ 

ʠʟʣʫʯʝʥʠʝ, ʧʨʠʯʸʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʜʠʥʦʯʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʚʝʪʦʜʠʦʜʘ, 

ʩ ʧʨʠʜʘʥʠʝʤ ʝʤʫ ʩʧʠʨʘʣʠ ʦʙʨʘʟʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʬʦʪʦʥʦʚ ï ʤʦʠ 
ʟʝʤʣʷʢʠ ʥʝ ʨʘʩʢʨʳʚʘʶʪ, ʧʦ ʢʦʤʤʝʨʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʠʣʠ 

ʧʨʠʯʠʥʝ ʥʝʟʥʘʥʠʷ ï ʛʘʜʘʪʴ ʥʝ ʙʫʜʝʤ.  

ɺʝʜʴ, ʝʩʣʠ ʠʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʜʘʸʪʩʷ ʧʨʠʜʘʪʴ ʜʚʠʞʝʥʠʶ 

ʬʦʪʦʥʦʚ ʚ ʣʘʟʝʨʥʦʤ ʣʫʯʝ ʩʧʠʨʘʣʠ ʦʙʨʘʟʥʦʩʪʴ, ʪʦ ʧʦʣʘʛʘʶ ï ʠ ʚʳʰʝ 
ʧʨʝʜʣʦʞʝʥʥʦʝ ʤʥʦʶ ʦʧʠʩʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ 3.1.1 ʠʣʠ ʘʥʪʠʩʪʨʫʢʪʫʨ 3.1.2, ʥʘʧʦʣʥʷ-

ʶʱʠʭ ʬʦʪʦʥʳ ʚ ʣʘʟʝʨʥʦʤ ʣʫʯʝ, ʩ ʚʝʱʝʩʪʚʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ 
ʘʪʦʤʦʚ, ï ʚʩʸ ʞʝ ʨʘʙʦʪʘʝʪ ʚ ʠʭ ʫʩʪʨʦʡʩʪʚʘʭ.  

ʊʘʢ ʢʘʢ ʩʦʛʣʘʩʥʦ ʠʜʝʦʣʦʛʠʠ ʊɿʕʉ ʪʦʣʴʢʦ ʨʘʟʦʚʳʝ, ʥʝʦʙʤʝʥ-

ʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʬʦʪʦʥʳ, ʩʧʦʩʦʙʥʳ ʧʦʨʦʞʜʘʪʴ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ ʩ ʧʨʦʪʦʥʘʤʠ ʠʣʠ 
ʵʣʝʢʪʨʦʥʘʤʠ ʚʝʱʝʩʪʚʘ ʦʧʝʨʠʨʫʝʤʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʢʣʝʪʢʠ.  

ɹʦʣʝʝ ʪʦʛʦ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʥʦʶ ʚʘʨʠʘʥʪ ʦʧʠʩʘʥʠʷ ʧʨʠʥʮʠʧʘ 

ʧʨʠʪʷʞʝʥʠʷ ʚʝʱʝʩʪʚʘ ʬʦʪʦʥʘʤʠ ʣʘʟʝʨʥʳʭ ʣʫʯʝʡ ʥʠʢʘʢʦʡ ʩʧʠʨʘʣʠ 
ʦʙʨʘʟʥʦʩʪʠ ʦʪ ʥʠʭ ʠ ʥʝ ʪʨʝʙʫʝʪ, ʘ ʪʨʝʙʫʝʪʩʷ ʚʩʝʛʦ-ʥʘʚʩʝʛʦ ʧʨʠʟʥʘ-

ʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʵʣʝ-

ʤʝʥʪʘʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʘʥʪʠʩʪʨʫʢʪʫʨ.  
ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʢʩʧʝʨʠʤʝʥʪʳ ɺ.ɽ. ʂʦʩʪʶʰʢʦ ʠ ʇ.ʅ. 

ʃʝʙʝʜʝʚʘ, ʧʣʶʩ ʚʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʣʘʟʝʨʥʳʤʠ ʣʫʯʘʤʠ, ʧʦʜ-

ʪʚʝʨʞʜʘʶʪ ʩʦʭʨʘʥʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ 3.1.1 ʠ ʘʥʪʠʩʪʨʫʢʪʫʨʘʤʠ 3.1.2 ʙʘʟʦʚʳʭ ʩʚʦʡʩʪʚ ʵʣʝʢ-
ʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 3.0.1 ʠ ʘʥʪʠʩʪʨʫʢʪʫʨ 3.0.2; ʠ ʪʨʝʙʫʶʪ ʦʪ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʰʢʦʣ ʥʠʞʝʩʣʝʜʫʶʱʝʛʦ ʧʨʠʟʥʘʥʠʷ:  
 

   çʕʣʝʢʪʨʦʥʳ ʩʦʩʪʦʷʪ ʠʟ ʘʥʪʠʚʝʱʝʩʪʚʘ; ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩ-

ʢʠʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʘʥʪʠʩʪʨʫʢʪʫʨʳ, ʠʩʧʫʩʢʘʝʤʳʝ ʠʤʠ ʜʣʷ 

ʟʘʨʷʜʦʚ ʧʨʦʪʦʥʦʚ, ʷʚʣʷʶʪʩʷ ʧʦʨʮʠʷʤʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʫʞʝ 

ʧʨʦʪʦʥʳ ʠ ʧʦʟʠʪʨʦʥʳ ʩʧʦʩʦʙʥʳ ʧʨʝʚʨʘʱʘʪʴ ʚ ʵʣʝʢʪʨʦʩʪʘʪʠ-

ʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 3.0.1 ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʪʨʫʢʪʫʨʳ 3.1.1è.  
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ʇʨʠʤʝʯʘʥʠʝ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ çɾʈʌʄè ɺ.ɻ. ʈʦʜʠʦʥʦʚʘ  

ʥʘ ʩʪʘʪʴʠ ɺ.ɸ. ʂʠʰʢʠʥʮʝʚʘ ʠ ɺ.ɽ. ʂʦʩʪʶʰʢʦ 
 

ʆʙʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʵʪʦʤ ʩʙʦʨʥʠʢʝ (ʕʈʄ, ʊʦʤ 16) ʩʪʘʪʴʠ 
ʥʘʰʠʭ ʫʚʘʞʘʝʤʳʭ ʘʚʪʦʨʦʚ ʧʦʤʠʤʦ ʙʦʛʘʪʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʪʝʦʨʝʪʠ-

ʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʤʝʶʪ ʠ ʥʝʦʙʳʯʥʫʶ ʧʦʜʦʧʣʸʢʫ. 

ʀʪʘʢ, ʂʠʰʢʠʥʮʝʚ ʧʦʢʘʟʳʚʘʝʪ ʩ ʧʦʤʦʱʴʶ ʩʚʦʝʡ ʦʨʠʛʠʥʘʣʴʥʦʡ ʘʚ-
ʪʦʨʩʢʦʡ ʊɿʕʉ, ʯʪʦ ʚ ʦʧʳʪʘʭ ʂʦʩʪʶʰʢʦ ʩʚʝʪ ʚʩʸ ʞʝ ʦʢʘʟʳʚʘʝʪ ʥʘ 

ʚʝʱʝʩʪʚʦ ʜʚʦʷʢʦʝ ʩʠʣʦʚʦʝ ʜʝʡʩʪʚʠʝ, ʧʨʠʪʷʛʠʚʘʷ/ʦʪʪʘʣʢʠʚʘʷ.  

ʂʦʩʪʶʰʢʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪ.ʥ. çʜʘʚʣʝʥʠʝ ʩʚʝʪʘè ʵʪʦ ʘʨʪʝʬʘʢʪ.  

ɼʘʥʥʘʷ ʪʝʤʘ ʥʘʰʠʭ ʘʚʪʦʨʦʚ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ; 
ʠ ʦʥʘ ʧʦʣʫʯʠʪ ʩʚʦʸ ʧʨʦʜʦʣʞʝʥʠʝ ʚ çɾʈʌʄè. ʅʦ ï ʚʦʪ ʧʘʨʘʜʦʢʩ!  

ï ʄ  rʯʘʩʪʦ ʟʘ ʜʚʫʤʷ ʩʦʩʥʘʤʠ ʥʝ ʚʠʜʠʤ ʣʝʩʘ! 

1. ɽʩʣʠ ʙʳ ʤ  rʙʳʣʠ ʟʥʘʢʦʤʳ ʩ ʙʦʛʘʪʳʤ (ʥʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ-
ʦʩʚʦʝʥʥʳʤ) ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʥʘʩʣʝʜʠʝʤ ʥʘʰʝʛʦ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘ 

ʄ.ɻ. ʃʦʙʘʥʦʚʩʢʦʛʦ (1924ï1989), ʪʦ ʟʥʘʣʠ ʙ,r ʯʪʦ ʘʙʩʦʣʶʪʥʦ ʚʩʝ 

ʷʚʣʝʥʠʷ ʚ ʧʨʠʨʦʜʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʥʝʧʨʝʤʝʥʥʦʤ ʠ ʥʝʫʩʪʨʘʥʠʤʦʤ 
ʚʣʠʷʥʠʠ ʛʨʘʚʠʪʘʮʠʠ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʣʠʥʝʡʥʦʤ ʠ ʧʝʨʝʤʝʥʥʦʤ 

ʬʫʥʢʮʠʦʥʘʣʝ ʣʶʙʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʩʠʣʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʤʘʩʩ ʵʪʠʭ ʪʝʣ, ʥʦ ʪʘʢʞʝ ʦʪ ʠʭ 

ʛʝʦʤʝʪʨʠʠ (!) ʠ ʚʠʜʘ ʚʝʱʝʩʪʚʘ (!), ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʠ ʩʦʩʪʦʷʪ. ɺʩʸ ʵʪʦ 
ʥʘʜʸʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ, ʧʦʜʪʚʝʨʜʠʚ ʪʝʦʨʠʶ ʃʦʙʘʥʦʚʩʢʦʛʦ, ï 

ʥʘʧʨʠʤʝʨ, ï ɻ.ʊ. ʂʘʩʴʷʥʦʚʳʤ (1990).  

2. ʈʘʙʦʪʳ ʙʦʣʛʘʨʩʢʦʛʦ ʫʯʸʥʦʛʦ ɸ.ʀʚʘʥʦʚʘ ʧʦ ʵʣʝʢʪʨʦʛʨʘʚʠ-
ʪʘʮʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʝʩ ʪʝʣ ʤʦʞʥʦ ʪʘʢʞʝ ʩʪʨʦʛʦ ʥʘʫʯʥʦ ʤʝʥʷʪʴ, 

ʠʟʤʝʥʷʷ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʟʘʨʷʜ! ʅʦ ʵʪʦ ʝʱʸ ʥʝ ʚʩʸ!  

3. ʆʢʘʟʳʚʘʝʪʩʷ, ʥʘ ʫʨʦʚʥʝ ʪʚʸʨʜʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʬʠʟʠʯʝʩ-
ʢʦʛʦ ʷʚʣʝʥʠʷ, ʘʤʝʨʠʢʘʥʮʝʤ ʕʜʚʘʨʜʩʦʤ ʃʠʥʜʩʢʘʣʥʠʥʴʰʝʤ ʚ 20-40 

ʛʦʜʳ 20 ʚʝʢʘ ʙʳʣʦ ʨʝʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʞʥʦ ʫʤʝʥʴʰʘʪ ɹʚʝʩ ʪʝʣ 

ʚ ʤʠʣʣʠʦʥʳ ʨʘʟ (ʠ ʜʘʞʝ ʧʦʣʥʦʩʪʴʶ ʠʭ ʦʙʝʟʚʝʰʠʚʘʪ)ɹ, ʪʦʣʴʢʦ ʦʜʥʦʡ 

ʩʚʦʝʶ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʤʳʩʣʴʶ. ʕʪʦ ʩʘʤʦʝ ʩʚʦʡʩʪʚʦ ʧʩʠʭʠʢʠ 

ʯʝʣʦʚʝʢʘ ʃʠʥʜʩʢʘʣʥʠʥʴʰ ʠʩʧʦʣʴʟʦʚʘʣ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʟ ʧʨʠʙʨʝʞ-

ʥʳʭ ʢʦʨʘʣʣʦʚ ʙʫʢʚʘʣʴʥʦ ʩʚʦʠʤʠ ʛʦʣʳʤʠ ʨʫʢʘʤʠ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʪʝʭʥʠʢʠ, ʩʚʦʝʛʦ ʤʥʦʛʦʤʠʣʣʠʦʥʥʦʪʦʥʥʦʛʦ 
ʯʘʩʪʥʦʛʦ ʟʘʤʢʘ, ʚʨʫʯʥʫʶ ʥʘʧʠʣʠʚ ʠ ʧʝʨʝʥʝʩʷ, ʦʙʝʟʚʝʩʠʚ, ʚ ʦʙʱʝʡ 

ʩʣʦʞʥʦʩʪʠ, ʤʘʩʩʫ ʜʚʫʭ ʝʛʠʧʝʪʩʢʠʭ ʧʠʨʘʤʠʜ ʍʝʦʧʩʘ ʚ ʩʚʦʸ 

ʧʦʤʝʩʪʴʝ. ʕʪʦʪ çʟʘʤʦʢ ʃʠʥʜʩʢʘʣʥʠʥʴʰʘè ʩʪʦʠʪ ʜʦ ʩʠʭ ʧʦʨ ʚ 

ʮʝʣʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʚʩʝʤ ʫʧʸʨʪʳʤ ʦʨʪʦʜʦʢʩʘʤ, 
ʯʪʦ ʚʩʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʯʫʜʝʩʘè ʥʘ ʩʚʝʪʝ ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʥʝ 

ʧʦʥʷʪʳʝ ʠ ʦʩʤʝʷʥʥʳʝ ï ʢʦʥʜʦʚʳʝ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ! 
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ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸʗ ʆʐʀɹʂɸ ʇ.ʅ. ʃɽɹɽɼɽɺɸ ï 
ʇʈʀʏʀʅɸ ʃʆɾʅʆɻʆ ɺʓɺʆɼɸ ʆɹ ʆɹʅɸʈʋɾɽʅʀʀ 

ʀʄ ɼɸɺʃɽʅʀʗ ʉɺɽʊɸ 
 

ɺ.ɽ. ʂʦʩʪʶʰʢʦ 

 

 
ɺ 1872 ʛʦʜʫ ʄʘʢʩʚʝʣʣ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʚʦʟʥʠʢʘʝʪ ʥʝʢʘʷ ʜʘʚʷʱʘʷ ʥʘ 

ʪʚyʨʜʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʠʣʘ.  
ɺ 1876 ʛʦʜʫ ʠʪʘʣʴʷʥʩʢʠʡ ʬʠʟʠʢ ɸʜʦʣʴʬʦ ɹʘʨʪʦʣʠ, ʠʩʭʦʜʷ ʠʟ 

ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʥʘʰʣy ʚʳʨʘʞʝʥʠʝ 

ʜʣʷ ʜʘʚʣʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʠ ʫʢʘʟʘʣ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 
ʜʘʚʣʝʥʠʷ ʣʫʯʝʡ ʉʦʣʥʮʘ, ʧʘʜʘʶʱʠʭ ʥʘ ʧʣʦʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥ ʜʘʞʝ ʚʳʯʠʩʣʠʣ ʚʝʣʠʯʠʥʫ ʵʪʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠ-

ʣʦ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʛʨʘʤʤ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ XVIII ï XIX ʚʝʢʦʚ ʥʝ ʨʘʟ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ 
ʧʦʧʳʪʢʠ ʦʙʥʘʨʫʞʠʪʴ ʜʘʚʣʝʥʠʝ ʩʚʝʪʘ, ʥʦ ʚʩʝ ʦʥʠ ʦʢʘʥʯʠʚʘʣʠʩʴ 

ʥʝʫʜʘʯʝʡ, ʠ ʪʦʣʴʢʦ ʨʫʩʩʢʦʤʫ ʬʠʟʠʢʫ ʇʝʪʨʫ ʅʠʢʦʣʘʝʚʠʯʫ 

ʃʝʙʝʜʝʚʫ ʚ 1900 ʛʦʜʫ, ʥʘ ɺʩʝʤʠʨʥʦʤ ʢʦʥʛʨʝʩʩʝ ʚ ʇʘʨʠʞʝ, ʫʜʘʣʦʩʴ 
ʫʙʝʜʠʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦʙ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʤ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʬʘʢʪʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʚʝʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ.  

ʆʜʥʘʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʩʚʝʪʘ ʥʝ ʚʩʝ 
ʫʯyʥʳʝ ʙʳʣʠ ʝʜʠʥʦʜʫʰʥʦʛʦ ʤʥʝʥʠʷ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʋʠʣʴʷʤ 

ʊʦʤʩʦʥ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʛʦʚʦʨʠʣ: "ʗ ʚʩʶ ʞʠʟʥʴ ʚʦʝʚʘʣ ʩ ʄʘʢʩʚʝʣ-

ʣʦʤ, ʥʝ ʧʨʠʟʥʘʚʘʷ ʝʛʦ ʩʚʝʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʠ ʚʦʪ ʃʝʙʝʜʝʚ ʟʘʩʪʘʚʠʣ 

ʤʝʥʷ ʩʜʘʪʴʩʷ ʧʝʨʝʜ ʝʛʦ ʦʧʳʪʘʤʠ". 
ɺʦʪ ʫʞʝ ʙʦʣʝʝ ʩʪʦʣʝʪʠʷ ʩʚʝʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ, 

ʢʘʢ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʝ ʷʚʣʝʥʠʝ, ʠ ʜʘʞʝ ʜʝʣʘʶʪʩʷ ʬʘʥʪʘʩʪʠ-

ʯʝʩʢʠʝ ʧʦʧʳʪʢʠ ʥʘʡʪʠ ʝʤʫ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʥʘʧʨʠʤʝʨ, 
ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʥʘ ʦʨʙʠʪʘʭ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʜʣʷ ʨʘʟʛʦʥʘ 

ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ ʩ ʧʦʤʦʱʴʶ "ʩʦʣʥʝʯʥʳʭ ʧʘʨʫʩʦʚ".  

ʂʦʥʝʯʥʦ, ʦʯʝʥʴ ʭʦʪʝʣʦʩʴ ʙʳ, ʯʪʦ ʙʳ ʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʫʱʝʩʪ-

ʚʦʚʘʣʦ ʪʘʢʦʝ ʩʚʦʡʩʪʚʦ ʩʚʝʪʘ, ʢʦʪʦʨʦʝ ʚʦʟʤʦʞʥʦ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʠ ʥʘ-
ʰʣʦ ʨʝʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. 

ʆʜʥʘʢʦ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʦʧʠʩʳ-

ʚʘʝʤʦʛʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʙʫʜʝʪ ʧʦʢʘʟʘʥʘ ʦʰʠʙʢʘ, ʢʦʪʦʨʫʶ 

ʜʦʧʫʩʪʠʣ ʃʝʙʝʜʝʚ, ʩʜʝʣʘʚ ʣʦʞʥʳʝ ʚʳʚʦʜʳ ʧʦ ʧʦʚʦʜʫ ʪʦʛʦ, ʯʪʦ 

ʠʤ ʪʘʢʦʝ ʩʚʦʡʩʪʚʦ ʩʚʝʪʘ ʦʙʥʘʨʫʞʝʥʦ. 
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ʉʧʨʘʰʠʚʘʝʪʩʷ, ʯʪʦ ʞʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʠʚʦʜʠʣʦ ʚ ʢʦʣʝʙʘʥʠʝ 

ʦʩʚʝʱʘʝʤʳʝ ʩʚʝʪʦʤ ʣʦʧʘʪʢʠ ʝʛʦ ʢʨʫʪʠʣʴʥʦʛʦ ʤʘʷʪʥʠʢʘ; ʠ ʝʩʣʠ 
ʧʨʠʯʠʥʦʡ ʷʚʣʷʣʦʩʴ ʥʝ ʜʘʚʣʝʥʠʝ ʩʚʝʪʘ, ʪʦ, ʯʪʦ ʞʝ?  

ʇʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ ʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʦʪʩʫʪʩʪʚʠʷ ʚ ʧʨʠʨʦʜʝ 

ʪʦʛʦ ʯʝʛʦ ʚ ʥʝʡ ʥʝʪ, ʥʝʢʦʨʨʝʢʪʥʘ, ʠʙʦ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʣʫʯʘʝʚ ʵʪʘ 

ʟʘʜʘʯʘ ʪʘʢ ʞʝ ʥʝʚʳʧʦʣʥʠʤʘ, ʢʘʢ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʪʨʦʛʦʛʦ ʢʦʣʠ-
ʯʝʩʪʚʝʥʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʢʘʢʠʤʠ ʪʦ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘ-

ʤʠ ʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʰʘ ʮʝʣʴ ʩʦʩʪʦʠʪ ʥʝ ʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʦʛʦ, 
ʯʪʦ ʷʚʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʩʚʝʪʘ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʘ ʚʩʝʛʦ ʣʠʰʴ 

ʛʦʨʘʟʜʦ ʩʢʨʦʤʥʝʝ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʦʥʘ ʚ ʥʘʤʝʨʝʥʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠ-

ʨʦʚʘʪʴ ʠ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʞʝ ʧʨʠʚʝʣʦ ʢ ʦʰʠʙʦʯʥʳʤ ʚʳʚʦʜʘʤ ʃʝʙʝ-
ʜʝʚʘ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʢʨʫʪʠʣʴʥʳʤ ʤʘʷʪʥʠʢʦʤ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʮʝʣʠ ʙʳʣ ʩʦʟʜʘʥ ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʠʙʦʨ, ʩ 

ʢʦʪʦʨʳʤ ʨʘʙʦʪʘʣ ʇ.ʅ.ʃʝʙʝʜʝʚ, ʥʦ ʪʦʣʴʢʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ, ʜʣʷ ʥʘʯʘʣʘ, ʥʘ ʥʤy ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ 
ʚʩy ʪʦ, ʯʪʦ ʃʝʙʝʜʝʚ ʥʘʙʣʶʜʘʣ ʥʘ ʩʚʦʤy ʤʘʷʪʥʠʢʝ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʯʝʛʦ ʧʨʠʰʣy ʢ ʦʰʠʙʦʯʥʳʤ ʚʳʚʦʜʘʤ.  

ʉ ʧʦʤʦʱʴʶ ʧʦʩʪʨʦʝʥʥʦʛʦ ʧʨʠʙʦʨʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠ ʦʙʲʷʩ-
ʥʠʪʴ ʧʨʠʨʦʜʫ ʚʩʝʭ ʢʦʥʢʨʝʪʥʳʭ ʩʠʣ, ʟʘʩʪʘʚʣʷʶʱʠʭ ʢʨʫʪʠʣʴʥʳʡ ʤʘ-

ʷʪʥʠʢ ʠʟʤʝʥʷʪʴ ʩʚʦ yʧʦʣʦʞʝʥʠʝ, ʘ, ʚʦʦʨʫʞʠʚʰʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʤʳ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʴ 

ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ, ʪʦ ʝʩʪʴ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʢʘʢ ʚʤʝʩ-
ʪʦ ʦʪʪʘʣʢʠʚʘʥʠʷ ʩʚʝʪʦʤ ʦʩʚʝʱʘʝʤʦʡ ʧʣʘʩʪʠʥʦʯʢʠ ʧʨʦʠʩʭʦʜʠʪ ʝ y

"ʧʨʠʪʷʞʝʥʠʝ ʩʚʝʪʦʤ".  

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʩʝʨʠʡ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 
ʥʠʞʝʩʣʝʜʫʶʱʝʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʝʱʝʥʠʷ ʩʚʝʪʦʤ ʧʣʘʩʪʠʥʦʯʝʢ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ, ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ, 

ʦʙʨʘʱʥyʥʘʷ ʢ ʠʩʪʦʯʥʠʢʫ ʩʚʝʪʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʚʩʝʛʜʘ ʥʘʛʨʝʚʘʝʪʩʷ 
ʙʦʣʴʰʝ, ʯʝʤ ʝ yʪʳʣʴʥʘʷ ʯʘʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʪʘ ʯʘʩʪʴ ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʳ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʩʚʝʪ ʧʨʦ-

ʥʠʢʘʝʪ ʥʘ ʦʩʚʝʱʘʝʤʳʡ ʦʙʲʝʢʪ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʟʨʷ-
ʞyʥʥʦʡ ʩʨʝʜʳ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʩʚʝʱʘʝʤʦʡ ʧʣʘʩʪʠʥʢʠ ʨʘʟʣʠʯʥʦ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʣʠʯʥʳ ʩʠʣʳ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʶʪ 

ʯʘʩʪʠʮʳ  ʩʨʝʜʳ ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʳ ʥʘ ʧʣʦʩʢʦʩʪʠ ʩʪʦʨʦʥ ʧʣʘʩʪʠʥʢʠ.  

ʇʨʠ ʣʶʙʦʡ ʩʪʝʧʝʥʠ ʨʘʟʨʝʞʥyʥʦʩʪʠ ʚʥʫʪʨʠ ʢʘʤʝʨʳ ʵʪʘ 

ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ, ʢʦʪʦʨʦʝ ʧʦ ʦʰʠʙʢʝ ʠ 

ʷʚʠʣʘʩʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʨʠʥʷʪʠʷ ʃʝʙʝʜʝʚʳʤ  ʵʪʫ ʨʘʟʥʦʩʪʴ ʟʘ 

ʜʘʚʣʝʥʠʝ ʩʚʝʪʘ.  
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ʂʦʥʝʯʥʦ ʞʝ, ʇ.ʅ. ʃʝʙʝʜʝʚ ʧʦʥʠʤʘʣ, ʯʪʦ ʪʘʢʘʷ ʩʠʣʘ ʩʫʱʝʩʪʚʫ-

ʝʪ, ʦʥ ʥʘʟʚʘʣ ʝ y"ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ", ʘ ʤʳ ʦʙʦʟʥʘʯʠʤ ʝ yʯʝʨʝʟ F(R). 
ʃʝʙʝʜʝʚ ʪʘʢʞʝ ʟʘʤʝʪʠʣ, ʯʪʦ ʵʪʘ ʩʠʣʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ 

ʦʩʚʝʱʘʝʤʦʡ ʧʣʘʩʪʠʥʳ (ʯʝʤ ʪʦʣʱʝ ʧʣʘʩʪʠʥʦʯʢʘ ï ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʵʪʘ ʩʠʣʘ, ʪʦ ʝʩʪʴ ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ 

ʦʩʚʝʱʘʝʤʦʡ ʧʣʘʩʪʠʥʳ). ʆʜʥʘʢʦ ʚ ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʢʦʥʯʘʪʝʣʴ-
ʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʩʠʣʳ F(R) ʦʥ ʥʝ ʩʤʦʛ, ʧʦ ʧʨʠʯʠʥʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʩʜʝʣʘʪʴ ʧʣʘʩʪʠʥʫ ʩ ʥʫʣʝʚʦʡ ʪʦʣʱʠʥʦʡ. 

ɹʫʜʝʤ ʠ ʤʳ ʧʦʢʘ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʧʣʘʩʪʠʥʦʯʢʠ, 
ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʢʦʥʮʝ ʰʪʘʥʛʠ ʢʨʫʪʠʣʴʥʦʛʦ ʤʘʷʪʥʠʢʘ, ʦʥʘ ʧʦʜʪʚʝʨ-

ʛʘʝʪʩʷ ʜʝʡʩʪʚʠʶ ʪʨyʭ ʚʠʜʦʚ ʩʠʣ.  

ʇʝʨʚʘʷ ʩʠʣʘ, ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ 
ʤʝʞʜʫ ʠʥʝʨʪʥʦʡ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʦʡ, ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʩʪʠʥʦʯʢʠ. ʇʦʜʨʦʙʥʦ ʦʙ ʵʪʦʤ ʛʦʚʦʨʠʣʦʩʴ ʚ ʧʝʨʚʦʡ 

ʯʘʩʪʠ ʜʘʥʥʦʡ ʩʪʘʪʴʠ*. ʆʙʦʟʥʘʯʠʤ ʵʪʫ ʩʠʣʫ ʚʳʨʘʞʝʥʠʝʤ  F(I/G) . 

ɺʪʦʨʘʷ ʩʠʣʘ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʘʷ F(R), ʚʦʟʥʠʢʘʶʱʘʷ ʟʘ ʩʯyʪ 
ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʟʥʘʯʠʪ ʠ ʜʘʚʣʝʥʠʷ, ʧʦ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʧʣʘʩʪʠʥʳ. 

ʊʨʝʪʴʝʡ ʩʠʣʦʡ, ʷʚʣʷʝʪʩʷ ʤʘʢʩʚʝʣʦ-ʙʘʨʪʦʣʠʝʚʳʝ ʩʠʣʳ ʜʘʚʣʝ-
ʥʠʷ ʠʣʠ ʩʠʣʳ ʜʘʚʣʝʥʠʷ ʩʚʝʪʘ F(D). 

ʊʘʢʠ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʧʣʘʩʪʠʥʦʯʢʠ ʥʘ ʥʝ yʜʝʡʩʪʚʫʶʪ 

ʜʚʝ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ, ʪʦ ʝʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʳʝ 

ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ, ʵʪʦ ʩʠʣʳ  F(I/G)  ʠ F(R), ʘ ʪʘʢʞʝ 
ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʩʠʣʘ ʜʘʚʣʝʥʠʷ ʩʚʝʪʘ  F(D). 

ʀʟʤʝʥʷʷ ʧʦʣʦʞʝʥʠʝ ʰʪʘʥʛʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʘʩʪʝʡ ʩʚʝʪʘ ʤʦʞ-

ʥʦ ʟʘʩʪʘʚʠʪʴ ʨʘʙʦʪʘʪʴ ʚʩʝ ʵʪʠ ʩʠʣʳ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʪʦʛʜʘ 
ʦʪʢʣʦʥʝʥʠʝ ʰʪʘʥʛʠ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʳʤ; ʥʦ ʤʦʞʥʦ ʩʠʣʫ F(I/G) 

ʟʘʩʪʘʚʠʪʴ ʨʘʙʦʪʘʪʴ ʠ ʧʨʦʪʠʚ ʩʠʣ  F(R)  ʠ  F(D). 

ʆʜʥʘʢʦ ʦʪ ʩʠʣʳ F(I/G) ʤʦʞʥʦ ʚʦʦʙʱʝ ʠʟʙʘʚʠʪʴʩʷ, ʩʦʨʠʝʥʪʠ-
ʨʦʚʘʚ ʰʪʘʥʛʫ ʤʘʷʪʥʠʢʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ "ɿʘʧʘʜ-ɺʦʩʪʦʢ". ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʧʣʘʩʪʠʥʳ, ʰʪʘʥʛʘ ʠʟʤʝʥʠʪ ʩʚʦ yʠʩʭʦʜʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʪʦʣʴʢʦ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʚʝʜʥyʥʦʡ ʯʝʨʝʟ ʥʠʪʴ ʧʦʜʚʝʩʘ ʠ 

ʩʘʤʫ ʰʪʘʥʛʫ, ʢʦʪʦʨʘʷ ʩʦʚʧʘʜʘʝʪ ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʘʨʘʣʣʝʣʠ ʤʝʩʪʘ 
ʥʘʭʦʞʜʝʥʠʷ ʥʘʰʝʛʦ ʤʘʷʪʥʠʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʥʘʩ ʦʩʪʘʶʪʩʷ 

ʪʦʣʴʢʦ ʜʚʝ ʩʠʣʳ F(R) ʠ F(D), ʩʧʦʩʦʙʥʳʝ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʚʦʨʦʪʝ 

ʰʪʘʥʛʠ ʚ ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʥʠʪʠ ʧʦʜʚʝʩʘ, ʪʦ ʝʩʪʴ ʚ 
ʧʣʦʩʢʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʚʨʘʱʝʥʠʷ ʰʪʘʥʛʠ.  

ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʛʣʫʙʠʥʳ ʚʘʢʫʫʤʘ ʚʥʫʪʨʠ ʢʘʤʝʨʳ ʩ ʤʘʷʪ-

ʥʠʢʦʤ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠ ʜʝʡʩʪʚʠʝ ʩʠʣʳ F(I/G) ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ ʥʝ 
ʦʢʘʟʳʚʘʝʪ. 
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ʆʜʥʘʢʦ ʝʩʣʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʪ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʣʳ F(R) 

ʠʟʙʘʚʠʪʴʩʷ ʥʝʣʴʟʷ, ʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʝ yʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 
ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʦʛʦ, ʯʪʦ ʦʥʘ ʷʚʠʣʘʩʴ ʧʨʠʯʠʥʦʡ ʧʨʠʥʷʪʠʷ ʣʦʞʥʦʛʦ 

ʨʝʰʝʥʠʷ, ʦ ʷʢʦʙʳ ʦʙʥʘʨʫʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʩʚʝʪʘ.   

ɼʣʷ ʵʪʦʛʦ ʤʥʦʡ ʙʳʣʦ ʩʜʝʣʘʥʦ ʩʣʝʜʫʶʱʝʝ: ʚ ʢʘʯʝʩʪʚʝ ʦʩʚʝʱʘ-

ʝʤʦʡ ʧʣʘʩʪʠʥʦʯʢʠ ʙʳʣʦ ʚʟʷʪʦ ʢʚʘʨʮʝʚʦʝ ʩʪʝʢʣʦ, ʩ ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʳ 
ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʣʩʷ ʵʢʨʘʥ ʠʟ ʟʦʣʦʪʦʡ ʬʦʣʴʛʠ. ʇʨʠ ʦʩʚʝʱʝʥʠʠ ʩʚʝ-

ʪʦʤ ʪʘʢʦʛʦ ʜʚʫʭʩʣʦʡʥʦʛʦ ʦʙʲʝʢʪʘ, ʝʛʦ ʪʳʣʴʥʘʷ ʩʪʦʨʦʥʘ ʥʘʛʨʝʚʘ-

ʣʘʩʴ ʩʠʣʴʥʝʝ (ʟʘ ʩʯʪy ʨʘʟʣʠʯʠʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʪʝʧʣʦʤyʢʦʩʪʠ 
ʩʪʝʢʣʘ ʠ ʟʦʣʦʪʘ) ʠ ʤʘʷʪʥʠʢ ʧʦʚʦʨʘʯʠʚʘʣʩʷ ʥʘʚʩʪʨʝʯʫ (!) ʠʩʪʦʯʥʠʢʫ 

ʩʚʝʪʘ. ɽʩʣʠ ʞʝ ʵʢʨʘʥ ʠʟ ʬʦʣʴʛʠ ʫʙʨʘʪʴ, ʪʦ ʤʘʷʪʥʠʢ ʧʨʠ ʪʝʭ ʞʝ ʩʘ-

ʤʳʭ ʫʩʣʦʚʠʷʭ ʚʥʫʪʨʠ ʢʘʤʝʨʳ ʠ ʪʦʡ ʞʝ ʩʘʤʦʡ ʠʩʭʦʜʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 
"ɿʘʧʘʜ-ɺʦʩʪʦʢ", ʦʪʢʣʦʥʷʣʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ, ʩʦʟʜʘʚʘʷ ʠʣʣʶ-

ʟʠʶ ʥʘʣʠʯʠʷ ʩʚʝʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ.  

ɽʩʣʠ ʰʪʘʥʛʘ ʤʘʷʪʥʠʢʘ ʥʝ ʠʤʝʝʪ ʩʪʨʦʛʦʡ ʦʨʠʝʥʪʘʮʠʠ "ɿʘʧʘʜ-

ɺʦʩʪʦʢ", ʪʦ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʧʣʘʩʪʠʥʳ ʩʠʣʘ F(I/G) ʪʘʢʞʝ ʧʨʠʥʠʤʘʝʪ 
ʫʯʘʩʪʠʝ ʚ ʝ yʧʦʚʦʨʦʪʝ. ɺ ʧʨʠʙʦʨʝ ʃʝʙʝʜʝʚʘ ʵʪʘ ʩʠʣʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ 

ʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʩʢʘʯʢʝ ʝʛʦ ʤʘʷʪʥʠʢʘ; ʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʨʠʝʥʪʘʮʠʠ ʰʪʘʥʛʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʯʘʩʪʷʤ ʩʚʝʪʘ ï ʨʘʩʢʘʯʢʘ ʣʠʙʦ 
ʫʩʠʣʠʚʘʣʘʩʴ, ʣʠʙʦ ʫʤʝʥʴʰʘʣʘʩʴ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ, ʃʝʙʝʜʝʚʫ ʵʪʘ ʩʠʣʘ ʙʳʣʘ ʥʝʠʟʚʝʩʪʥʘ; ʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝ-

ʥʠʷ ʦʥʘ ʠʤ ʥʝ ʙʳʣʘ ʫʯʪʝʥʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʘʤʝʪʨ ʢʘʤʝʨʳ ʃʝʙʝʜʝʚʘ ʩʦʩʪʘ-
ʚʣʷʣ ʚʩʝʛʦ ʣʠʰʴ ʦʢʦʣʦ 10ʤʤ ʠ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʥʝ yʣʫʯʘ ʩʚʝʪʘ, ʪʘʤ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʙʳʣ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʭʘʦʩ. ʀ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʃʝʙʝʜʝʚʳʤ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ, 
ʯʪʦ ʣʦʧʘʪʢʠ ʝʛʦ ʤʘʷʪʥʠʢʘ ʩʦʚʝʨʰʘʣʠ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ, 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʪy ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʜʘʚʣʝʥʠʷ ʩʚʝʪʘ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦʣʫʯʝʥʥʳʝ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʙʫʩ-

ʣʦʚʣʝʥʥʳʝ ʩʠʣʘʤʠ  F(D) ʠ F(I/G), ʠ ʙʳʣʠ ʧʦ ʦʰʠʙʢʝ ʦʙʲʷʩʥʝʥʳ 

ʥʘʣʠʯʠʝʤ ʩʠʣʳ ʜʘʚʣʝʥʠʷ ʩʚʝʪʘ. 

ʂʦʥʝʯʥʦ ʞʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʜʝʣʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʳ ʥʝ 

ʩʪʘʚʠʣʠ ʮʝʣʴ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ, ʢʘʢ ʜʘʚʣʝʥʠʝ ʩʚʝʪʘ ʚ 
ʧʨʠʨʦʜʝ ʥʝʪ, ʚʤʝʩʪʦ ʵʪʦʛʦ ʤʳ ʚʩʝʛʦ ʣʠʰʴ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʚʦʠʤʠ 

ʦʧʳʪʘʤʠ ʃʝʙʝʜʝʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʤʦʛ ʜʦʢʘʟʘʪʴ ʠ ʥʝ ʜʦʢʘʟʘʣ, 

ʯʪʦ ʪʘʢʦʝ ʜʘʚʣʝʥʠʝ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ. 
ɼʦ ʪʝʭ, ʧʦʨ ʧʦʢʘ ʷʚʣʝʥʠʝ ʠʣʠ ʩʚʦʡʩʪʚʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, 

ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʝʛʦ ʚ ʧʨʠʨʦʜʝ ʥʝʪ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʦʪʩʫʪʩʪʚʠʷ ʯʝʛʦ-ʣʠʙʦ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ 
ʚʳʰʝ, ʛʦʚʦʨʠʪʴ ʘʙʩʦʣʶʪʥʦ ʙʝʩʩʤʳʩʣʝʥʥʦ.  
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ɽʩʣʠ ʜʘʞʝ ʩʠʣʘ ʜʘʚʣʝʥʠʝ ʩʚʝʪʘ ʠ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʚ ʧʨʦʜʝ-

ʣʘʥʥʳʭ ʃʝʙʝʜʝʚʳʤ ʦʧʳʪʘʭ ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʨʘʜʠʦʤʝʪʨʠʠ-
ʯʝʩʢʦʡ ʩʠʣʳ F(R), ʟʘ ʢʦʪʦʨʦʡ ʦʥʘ ʤʦʛʣʘ ʙʳ ʩʢʨʳʚʘʪʴʩʷ. ʊʦʣʴʢʦ ʧʨʠ 

ʧʦʤʦʱʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʧʦ ʚʳʨʘʚʥʠʚʘʥʠʶ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʨʝʜʳ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʩʚʝʱʘʝʤʦʡ ʧʣʘʩʪʠʥʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ 
ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʩʠʣʳ F(R), ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʝʱy ʨʘʟ ʧʦʧʳʪʘʪʴʩʷ ʦʙʥʘʨʫʞʠʪʴ ʪʘʢʦʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʩʚʦʡʩʪʚʦ, 

ʢʘʢ ʜʘʚʣʝʥʠʝ ʩʚʝʪʘ.  
ʀʪʘʢ, ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʦʜʝʣʘʣ ʇ.ʅ. ʃʝʙʝʜʝʚ, ʥʝ 

ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʫʙʝʜʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʢʘʢ ʥʝ ʠʩʢʣʶʯʘʶʪ 

ʧʦʣʥʦʩʪʴʶ ʚʩʝʭ "ʧʦʙʦʯʥʳʭ" ʵʬʬʝʢʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʵʚʨʠʩʪʠ-
ʯʝʩʢʫʶ ʠʜʝʶ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʩʚʝʪʘ. ʊʦʣʴʢʦ ʧʦ ʵʪʦʡ ʧʨʠ-

ʯʠʥʝ, ʫʪʚʝʨʞʜʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʦʙʥʘʨʫʞʝʥʠʠ ʷʚʣʷʝʪʩʷ, ʢʘʢ 

ʤʠʥʠʤʫʤ, ʬʠʟʠʯʝʩʢʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʝʜʦʢʘ-

ʟʘʥʥʳʤ. 
ɺʩʝ ʦʧʳʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝ, ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʚʦʰʣʦ ʚ 

ʵʪʫ ʩʪʘʪʴʶ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʦʡ 

ʣʦʞʥʳʭ ʚʳʚʦʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʩʚʝʪʘ ʦʙʥʘʨʫ-
ʞʝʥʦ, ʥʦ ʠʤʝʥʥʦ ʦʰʠʙʦʯʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʜʝʣʘʥ-

ʥʘʷ ʃʝʙʝʜʝʚʳʤ ʠ ʜʦʣʦʞʝʥʥʘʷ ʚ 1900 ʛʦʜʫ ʚ ʇʘʨʠʞʝ, ʷʚʠʣʘʩʴ 

ʧʦʚʦʜʦʤ ʜʣʷ ʧʨʠʟʥʘʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʚʝʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ.  

ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʥʝ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʧʨʝʜ-
ʧʦʣʘʛʘʝʤʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-

ʛʦ ʠʟʣʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʢʚʘʥʪʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʠ ʫʯʘʩʪʠʠ 

ʚ ʵʪʦʤ ʷʚʣʝʥʠʠ ʬʦʪʦʥʦʚ ʠ ʠʭ ʠʤʧʫʣʴʩʦʚ. (ʆʜʥʘʢʦ ʦʙʱʝʠʟʚʝʩʪʥʦ, 
ʯʪʦ ʧʨʠ ʞʝʣʘʥʠʠ "ʪʝʦʨʝʪʠʯʝʩʢʠ" ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʘʞʝ ʪʘʢʠʭ ʷʚʣʝʥʠʡ ʠʣʠ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʭ ʚ ʧʨʠʨʦʜʝ 

ʚʦʦʙʱʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.) 
ʂ ʩʦʞʘʣʝʥʠʶ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʩʚʝʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʜʦʩʪʘʪʦʯʥʦ ʦʰʠʙʦʯʥʳ ʠ ʧʨʠʤʠʪʠʚʥʳ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʩʝʨʴʟyʥʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʘʟʘ, ʜʘʶʱʘʷ ʥʘʜʝʞʜʫ 
ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʦʠʩʢ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ.  

ʀʩʭʦʜʷ ʞʝ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʨʝʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʚʣʝʥʠʷ ʩʚʝʪʘ, 
ʩʯʠʪʘʶ, ʯʪʦ ʧʦʜʦʙʥʦʛʦ ʩʚʦʡʩʪʚʘ ʚ ʧʨʠʨʦʜʝ ʩʢʦʨʝʝ ʥʝʪ, ʯʝʤ ʦʥʦ ʝʩʪʴ. 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʵʪʦʛʦ ʤʥʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʚʦʟ-

ʜʝʡʩʪʚʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʦʪʜʝʣʴʥʳʝ ʘʪʦʤʳ ʠ ʘʪʦʤʥʳʝ 
ʩʠʩʪʝʤʳ.  
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ʉʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʧʦʤʠʤʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʩʦʜʝʨʞʠʪ ʠ ʥʝʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʘʨʝʚʰʠʭ ʠ ʦʰʠʙʦʯʥʳʭ 
ʬʠʟʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ.  

ɺʩy ʵʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʠ ʟʘʢʦʥʦʤʝʨʥʦ; ʠ ʪʦ, ʯʪʦ ʩʝʛʦʜʥʷ 

ʥʘʤ ʢʘʞʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤ ʠ ʥʝʧʨʝʨʝʢʘʝʤʳʤ, ʟʘʚʪʨʘ, ʚʦʟʤʦʞʥʦ, ʙʫ-

ʜʝʪ ʚʳʛʣʷʜʝʪʴ ʦʰʠʙʦʯʥʳʤ ʠ ʥʘʠʚʥʳʤ. ɺ ʵʪʦʤ ʥʝʪ ʥʠʯʝʛʦ ʥʝʦʙʳʯ-
ʥʦʛʦ, ʠʙʦ ʧʫʪʴ ʢ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤ ʟʥʘʥʠʷʤ ʦʙ ʫʩʪʨʦʡʩʪʚʝ ʤʘʪʝ-

ʨʠʘʣʴʥʦʛʦ ʤʠʨʘ ʠ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʧʨʦʷʚʣʝʥʠʡ ʣʝʞʠʪ ʯʝʨʝʟ 

ʥʘʢʦʧʣʝʥʠʝ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʝ yʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ 
ʯʝʨʝʟ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʠ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʟʘʙʣʫʞʜʝʥʠʡ.  

ʆʜʥʘʢʦ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʙʝʩʢʦʥʝʯʥʦʤ ʠ ʧʦʩʪʦ-

ʷʥʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʩʫʙʲʝʢʪʠʚʥʳʡ ʬʘʢʪʦʨ, ʪʦʨʤʦʟʷʱʠʡ 
ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ. ʉʫʪʴ ʝʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʯʪʠ ʚʩʝʛʜʘ 

ʧʨʦʮʝʜʫʨʳ ʧʨʠʟʥʘʥʠʷ ʥʦʚʦʛʦ, ʘ ʪʘʢʞʝ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ, 

ʧʨʦʪʝʢʘʶʪ ʜʣʠʪʝʣʴʥʦ ʠ ʦʯʝʥʴ ʙʦʣʝʟʥʝʥʥʦ, ʠʙʦ ʜʣʷ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ 

ʘʚʪʦʨʠʪʝʪʦʚ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ ʧʦʜʦʙʥʳʝ ʥʦʚʰʝʩʪʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʥʝʞʝʣʘʪʝʣʴʥʳ ʧʦ ʪʦʡ ʧʨʦʩʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʦʥʠ ʥʝʩʦʚʤʝʩʪʠʤʳ ʩʦ 

ʩʣʦʞʠʚʰʠʤʩʷ ʫ ʥʠʭ ʘʚʪʦʨʠʪʝʪʥʳʤ ʥʘʫʯʥʳʤ ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ. 

ʆʧʠʩʘʥʥʳʝ ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʘʶʪ ʨʝʘʣʴʥʫʶ ʠ 

ʦʙʦʩʥʦʚʘʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʘʚʠʪʴʩʷ, ʢʘʢ ʤʠʥʠʤʫʤ, ʦʪ ʜʚʫʭ 

ʬʠʟʠʯʝʩʢʠʭ ʠʣʣʶʟʠʡ; ʠ ʝʩʣʠ ʦʪ ʥʠʭ ʥʝ ʦʪʢʘʟʘʪʴʩʷ ʩʝʡʯʘʩ, ʪʦ 

ʦʥʠ ʠ ʜʘʣʝʝ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ 

ʘʙʩʫʨʜʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʠ ʨʘʟʥʦʛʦ ʨʦʜʘ ʙʝʩʧʦʣʝʟʥʳʭ ʠ 

ʩʦʤʥʠʪʝʣʴʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ. 

ʈ.S. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʜʦʙʥʳʭ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʦʧʳʪʦʚ, ʛʣʫʙʠʥʘ 
ʚʘʢʫʫʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʚʦʡ, ʯʪʦ ʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʢʣʶʯʠʪʴ ʢʦʥ-

ʚʝʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʡ ʢʘʤʝʨʳ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 

ʨʘʟʨʝʞʥyʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʢʦʣʦ 5Ā10
-4
 ʊʦʨ. ʀ, ʫʞ, ʢʦʥʝʯʥʦ ʞʝ, 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʧʫʩʪʠʤʦ ʧʳʪʘʪʴʩʷ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʵʢʩʧʝ-

ʨʠʤʝʥʪʳ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ. ɺʩʝ ʵʪʘʧʳ ʧʨʦʜʝʣʘʥʥʳʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʚ ʠʤʝʶʪ 100% ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ, ʪʦ ʝʩʪʴ ʧʨʠ ʠʭ ʧʨʦʚʝ-

ʜʝʥʠʠ ʚʩʝʛʜʘ ʧʦʣʫʯʘʝʪʩʷ ʦʜʠʥʘʢʦʚʳʡ ʠ ʘʙʩʦʣʶʪʥʦ ʧʨʝʜʩʢʘʟʫʝʤʳʡ 
ʨʝʟʫʣʴʪʘʪ.  

 

ʄʦʩʢʚʘ. 21.12.2006 ʛ.  

* ʇʦʣʥʦʩʪʴʶ ʪʝʢʩʪ ʩʪʘʪʴʠ ï http://v-kostushko.narod.ru 
 

     ʂʦʩʪʶʰʢʦ ɺʣʘʜʠʤʠʨ ɽʛʦʨʦʚʠʯ, ï vekos42@mail.ru  
 

 

http://v-kostushko.narod.ru/
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ʅɸʋʏʅʓɽ ʆʉʅʆɺʓ ʉʆɺʈɽʄɽʅʅʆʁ ɸʉʊʈʆʃʆɻʀʀ 

 

ʂ.ʇ. ɹʫʪʫʩʦʚ 

 
 

ɸʩʪʨʦʣʦʛʠʶ ʝʱʸ ʥʝʜʘʚʥʦ ʙʳʣʦ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʰʘʨʣʘʪʘʥ-

ʩʪʚʦʤ. ʉʘʤʘ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʩʫʜʴʙʳ ʣʶʜʝʡ ʠ ʛʦʩʫʜʘʨʩʪʚ ʟʘʚʠʩʷʪ 
ʦʪ ʧʦʣʦʞʝʥʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ, ʚ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ ʢʘʟʘʣʘʩʴ 

ʢʨʘʤʦʣʴʥʦʡ. ʅʦ ʘʩʪʨʦʥʦʤʳ ʜʘʞʝ ʚ ʚʝʢ ʧʦʢʦʨʝʥʠʷ ʢʦʩʤʦʩʘ ʩʤʦʪʨʝʣʠ 

ʥʝ ʪʦʣʴʢʦ ʚ ʥʝʙʦ, ʥʦ ʠ ʚʦʢʨʫʛ ʩʝʙʷ. ʀ ʫʣʦʚʠʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: 
ʛʣʦʙʘʣʴʥʳʝ ʩʦʙʳʪʠʷ ʥʘ ɿʝʤʣʝ ʠʤʝʶʪ ʩʚʦʡ ʨʠʪʤ. ɺʦʡʥʳ, ʨʝʚʦʣʶʮʠʠ 

ʠ ʧʨʦʯʠʝ ʩʦʮʠʘʣʴʥʳʝ ʢʘʪʘʢʣʠʟʤʳ ʧʨʦʠʩʭʦʜʷʪ ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʧʦʣʦʞʝʥʠʝʤ ʥʝʙʝʩʥʳʭ 

ʪʝʣ.  
 

ɺʦ ʚʨʝʤʷ ʤʦʝʡ ʨʘʙʦʪʳ ʚ ʦʪʜʝʣʝ ʨʘʜʠʦʘʩʪʨʦʥʦʤʠʠ ɻʣʘʚʥʦʡ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʚ ʇʫʣʢʦʚʦ, ɻɸʆ ɸʅ ʉʉʉʈ (1954 ï 
1961ʛʛ.) ʷ ʫʚʣʸʢʩʷ ʧʨʦʙʣʝʤʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʀʩʩʣʝʜʫʷ ʧʦʚʝʜʝʥʠʝ ʉʦʣʥʮʘ, ʷ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʦʥʦ ʥʝ 

ʧʦʜʯʠʥʷʝʪʩʷ 3-ʤʫ ʟʘʢʦʥʫ ʂʝʧʣʝʨʘ, ʪʦ ʝʩʪʴ ʦʨʙʠʪʘʣʴʥʳʡ ʤʦʤʝʥʪ 

ʉʦʣʥʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʦʩʪʘʸʪʩʷ 
ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ.  

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʧʷʪʝʥ ʥʘ ʉʦʣʥʮʝ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʘ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʦʨʙʠʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ. 
ʊʘʢ ʢʘʢ ʜʚʠʞʝʥʠʝ ʉʦʣʥʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝʤ ʧʣʘʥʝʪ, ʪʦ ʧʦʷʚʠʣʘʩʴ 

ʧʨʝʢʨʘʩʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʣʥʝʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 
ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʥʦʡ ʪʝʦʨʠʠ. ʀʟ-ʟʘ ʟʘʧʨʝʪʘ ʥʘʯʘʣʴʥʠʢʘ ʤʦʝʛʦ 

ʦʪʜʝʣʘ, ʩʪʘʪʴʷ ʥʝ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ. ʕʪʦ ʙʳʣʦ ʚ 1958 ʛʦʜʫ. 

ʅʦ ʯʝʨʝʟ 5 ʣʝʪ ʜʚʘ ʘʤʝʨʠʢʘʥʮʘ ʦʧʫʙʣʠʢʦʚʘʣʠ ʧʦʭʦʞʫʶ 

ʨʘʙʦʪʫ, ʥʦ ʥʠʢʘʢʦʡ ʪʝʦʨʠʠ ʦʥʠ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʝʥʷ, 
ʥʝ ʧʨʝʜʣʦʞʠʣʠ. ʄʥʝ ʫʜʘʣʦʩʴ ʦʧʫʙʣʠʢʦʚʘʪʴ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ 

ʬʨʘʛʤʝʥʪʳ ʩʚʦʝʡ ʨʘʙʦʪʳ ʚ 1972 ʛʦʜʫ ʚ ʤʘʪʝʨʠʘʣʘʭ ʢʦʥʬʝʨʝʥʮʠʠ 

çʏʪʝʥʠʷ ʧʘʤʷʪʠ ɸ.ʃ.ʏʠʞʝʚʩʢʦʛʦè. 
ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʦʨʙʠʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ 

ʉʦʣʥʮʘ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʥʝʠʟʚʝʩʪʥʳʝ ʧʣʘʥʝʪʳ ʟʘ ʇʣʫʪʦʥʦʤ ʜʦʣʞʥʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʥʘ ʙʦʣʴʰʠʭ ʦʪʨʝʟʢʘʭ 
ʚʨʝʤʝʥʠ. 

ɺʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʣʫʪʦʥʦʚʳʭ 

ʧʣʘʥʝʪ. ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʦʨʠʠ ʚʦʟʤʫʱʝʥʠʡ, ʙʳʣʠ 
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ʥʝʧʨʠʤʝʥʠʤʳ, ʪʘʢ ʢʘʢ ʪʨʝʙʦʚʘʣʠ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʥʘʙʣʶʜʝ-

ʥʠʡ, ʢʦʪʦʨʳʭ ʤʳ ʥʝ ʠʤʝʝʤ. 
ʗ ʟʘʥʷʣʩʷ ʧʦʠʩʢʦʤ ʥʦʚʳʭ ʥʝʠʟʚʝʩʪʥʳʭ ʚ ʘʩʪʨʦʥʦʤʠʠ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚ ʧʣʘ-

ʥʝʪ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʤʦʯʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʣʫʪʦʥʦʚʳʭ ʧʣʘʥʝʪ. 
ɿʘ ʧʝʨʠʦʜ 1959-67 ʛ.ʛ. ʤʥʦʶ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʦʚʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ çʉʚʦʡʩʪʚʘ ʩʠʤʤʝʪʨʠʠ ʠ 

ʜʠʩʢʨʝʪʥʦʩʪʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳè. 
ʅʘ ʠʭ ʦʩʥʦʚʝ ʚ 1973 ʛʦʜʫ ʙʳʣ ʩʜʝʣʘʥ ʧʨʦʛʥʦʟ ʟʘʧʣʫʪʦʥʦʚʳʭ 

ʧʣʘʥʝʪ, ʢʦʪʦʨʳʡ ʚʦ ʤʥʦʛʦʤ ʧʦʜʪʚʝʨʜʠʣʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦ 

ʥʘʙʣʶʜʝʥʠʷʤ ʦʨʙʠʪʘʣʴʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ ʪʠʧʘ çʍʘʙʙʣè. ɺ ʯʘʩʪ-
ʥʦʩʪʠ, ʧʨʝʜʩʢʘʟʘʥʥʦʡ ʤʥʦʶ ʧʣʘʥʝʪʝ ʕʢʚʠ-ʋʨʘʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʣʘʥʝʪʦʠʜ çʉʝʜʥʘè, ʩ ʦʰʠʙʢʦʡ ʧʦʨʷʜʢʘ 1%. 

ʅʘ ʦʩʥʦʚʝ ʥʘʡʜʝʥʥʳʭ ʤʥʦʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʟʘ ʧʝʨʠʦʜ ʩ 1974 ʧʦ 1987 ʛʦʜʳ ʙʳʣʘ ʨʘʟʨʘʙʦ-
ʪʘʥʘ çɺʦʣʥʦʚʘʷ ʢʦʩʤʦʛʦʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳè. ɺ ʵʪʦʡ ʨʘʙʦʪʝ 

ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʚʦʣʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʚ 

ʛʘʟʦʧʳʣʝʚʦʤ ʦʙʣʘʢʝ, ʦʢʨʫʞʘʚʰʝʤ ʉʦʣʥʮʝ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʦʥʳ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʝʪ ʠ ʠʭ ʩʧʫʪʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʠʭ ʤʝʩʪʦʧʦʣʦ-

ʞʝʥʠʝ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʧʳʪʦʤ, ʩʣʝʜʫʷ ʤʦʥʦʪʦʥʥʦ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʥʦʤʝʨʘʤʠ ʢʦʨʥʝʡ ʚʦʣʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ. 

ɺ 1985 ʛʦʜʫ ʙʳʣ ʜʘʥ ʧʨʦʛʥʦʟ 12 ʩʧʫʪʥʠʢʦʚ ʋʨʘʥʘ, 10 ʠʟ 
ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʚ 1986 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʦʡ ʤʝʞ-

ʧʣʘʥʝʪʥʦʡ ʩʪʘʥʮʠʝʡ (ʩʨʝʜʥʷʷ ʦʰʠʙʢʘ ï 2%). ɸ ʦʜʠʥ (XVII ʩʧʫʪʥʠʢ) 

ʙʳʣ ʦʪʢʨʳʪ ʚ 1997 ʛʦʜʫ (ʦʰʠʙʢʘ ï 1%). 
ɺ 1978 ʛʦʜʫ ʤʥʦʶ ʙʳʣ ʦʪʢʨʳʪ çʨʝʟʦʥʘʥʩ ʚʦʣʥ ʙʠʝʥʠʡè ʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥ çɿʘʢʦʥ ʧʣʘʥʝʪʥʳʭ ʧʝʨʠʦʜʦʚè ʛʣʘʩʷʱʠʡ: ʧʝʨʠʦʜʳ 

ʦʙʨʘʱʝʥʠʷ ʧʣʘʥʝʪ, ʠʭ ʛʘʨʤʦʥʠʢʠ ʠ ʩʫʙʛʘʨʤʦʥʠʢʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʯʠʩʣʘʤ ʃʶʢʘ ʠ ʌʠʙʦʥʘʯʯʠ. 

ʉʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʦʪʢʨʳʪʳʡ ʚ 1766 ʛʦʜʫ ʀʦʛʘʥʥʦʤ ʊʠʮʠʫʩʦʤ 

ʟʘʢʦʥ ʧʣʘʥʝʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʧʦʟʚʦʣʠʚʰʠʡ ʦʪʢʨʳʪʴ ʧʦʷʩ ʘʩʪʝʨʦʠ-

ʜʦʚ, ʧʣʘʥʝʪʳ ʅʝʧʪʫʥ ʠ ʇʣʫʪʦʥ ʠ ʙʦʣʴʰʝ 200 ʣʝʪ ʥʝ ʥʘʭʦʜʠʚʰʠʡ 
ʩʚʦʝʛʦ ʦʙʲʷʩʥʝʥʠʷ, ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ çʨʝʟʦʥʘʥʩʘ ʚʦʣʥ ʙʠʝʥʠʡè! 

 

ɺ 1991 ʛʦʜʫ ʷ ʦʧʫʙʣʠʢʦʚʘʣ ʨʘʙʦʪʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 
çʉʠʤʤʝʪʨʠʟʘʮʠʷ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ-ʃʦʨʝʥʮʘè. ɺ ʵʪʦʡ ʨʘʙʦʪʝ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʫʨʘʚʥʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʦʚʘʣʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ ʚ ʚʘʢʫʫʤʝ. 
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ʊʘʢ ʢʘʢ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʤʠ ʧʦʣʷʤʠ ʩ ʟʘʢʦʥʦʤ ʫʙʳʚʘʥʠʷ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ 
ʚʦʣʥʦʚʳʝ ʧʦʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʜʠʧʦʣʝʡ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ, 

ʪʦ ʚʦʟʥʠʢʣʘ ʤʳʩʣʴ, ʥʝ ʷʚʣʷʶʪʩʷ ʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ ʪʦʞʝ 

ʚʦʣʥʦʚʳʤʠ, ʥʦ ʜʨʫʛʦʛʦ ʪʠʧʘ ʚʦʣʥ, ʥʘʧʨʠʤʝʨ, ʧʨʦʜʦʣʴʥʳʭ! 

 
ɽʩʣʠ ʪʘʢ, ʪʦ ʚ ʢʦʩʤʦʩʝ ʤʳ ʜʦʣʞʥʳ ʥʘʙʣʶʜʘʪʴ ʧʨʦʷʚʣʝʥʠʷ 

ʪʠʧʠʯʥʦ ʚʦʣʥʦʚʳʭ ʷʚʣʝʥʠʡ, ï ʜʠʬʨʘʢʮʠʠ ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ! 

 
ʆʙʥʘʨʫʞʝʥʥʳʝ ʤʥʦʡ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʢʚʘʥʪʦʚʳʝ 

ʵʬʬʝʢʪʳ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʝʩʪʝʩʪʚʝʥʥʦ ʥʘʪʦʣʢʥʫʣʠ ʥʘ ʤʳʩʣʴ 

ʧʨʦʠʟʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʉʦʣʥʮʘ ʠ ʖʧʠ-
ʪʝʨʘ) ʩ ʘʪʦʤʦʤ ʚʦʜʦʨʦʜʘ (ʧʨʦʪʦʥʦʤ ʠ ʵʣʝʢʪʨʦʥʦʤ). ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʣʫʯʝʥʳ ʚ 1995ʛ. 

ɹʳʣʠ ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʤʦʤʝʥʪʘ 

(ʩʧʠʥʦʚʳʡ ʤʦʤʝʥʪ, ʜʝʣʸʥʥʳʡ ʥʘ ʢʚʘʜʨʘʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʟʘʨʷʜʘ 
ʧʣʘʥʝʪʳ) ʠ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʨʙʠʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ (ʦʨʙʠʪʘʣʴʥʳʡ 

ʤʦʤʝʥʪ, ʜʝʣʸʥʥʳʡ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ 

ʉʦʣʥʮʘ ʠ ʧʣʘʥʝʪʳ). 
ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʦʨʙʠʪʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʛʨʘ-

ʚʠʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʪʘʢʦʚʳʤ ʜʣʷ ʘʪʦʤʘ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʦʩʣʝʜʥʠʡ ʚʩʝʛʦ ʚ 5 ʨʘʟ ʤʝʥʴʰʝ ʧʝʨʚʦʛʦ! ʀ ʵʪʦʪ ʫʜʠʚʠʪʝʣʴʥʳʡ 

ʬʘʢʪ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ ʥʝʩʦʧʦʩʪʘʚʠʤʳʭ ʩʠʩʪʝʤ, 
ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʤʥʦʛʦ ʧʦʨʷʜ-

ʢʦʚ. 
 

ʀʪʘʢ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʠʥʚʘʨʠʘʥʪʫ, ʝʜʠʥʫʶ ʜʣʷ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʳʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ: 
 

hN = he / ZĀe
2

,                                             (1) 
 

ʛʜʝ:  he ï ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ, Z ï ʯʠʩʣʦ ʧʨʦʪʦʥʦʚ ʚ ʷʜʨʝ, ʝ ï 
ʟʘʨʷʜ ʵʣʝʢʪʨʦʥʘ. 

 

hN = 2,872Ā10
-8
 ʩ/ʩʤ  ʧʨʠ Z=1.                                  (2) 

 

ʆʪʩʶʜʘ ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ ʜʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʙʫʜʝʪ ʨʘʚʥʘ: 
 

hɔ = hNĀMĀɔĀm,                                                (3) 
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ʛʜʝ: ʄ ï ʤʘʩʩʘ ʷʜʨʘ ʩʠʩʪʝʤʳ, m ï ʤʘʩʩʘ ʩʧʫʪʥʠʢʘ, ɔ ï 

ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ.  
ɿʥʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʜʣʠʥʳ ʚʦʣʥ 

ʂʦʤʧʪʦʥʘ ʠ ɼʝ-ɹʨʦʡʣʷ: 
 

ɚK = hɔ /mĀc = hNĀMĀɔ / c,                                        4) 
 

ɚɼ-ɹ = hĀɔ /mĀv = hNĀMĀɔ / v.                                      (5) 
 

ɺ 1996 ʛʦʜʫ ʷ ʦʧʫʙʣʠʢʦʚʘʣ ʨʘʙʦʪʫ çʌʠʟʠʢʘ ʚʦʣʥ ɼʝ-

ɹʨʦʡʣʷè. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʦʙʤʝʥʘ ʵʥʝʨʛʠʝʡ 
 

ɽ = mc
2
 = heĀɜ0                                         (6) 

 

ï ʤʝʞʜʫ ʯʘʩʪʠʮʝʡ ʠ ʚʘʢʫʫʤʦʤ ʚʦʟʥʠʢʘʝʪ ʩʬʝʨʠʯʝʩʢʘʷ ʩʪʦʷʯʘʷ 
ʚʦʣʥʘ ʩ ʜʣʠʥʦʡ, ʨʘʚʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ ʂʦʤʧʪʦʥʘ: 

 

ɚʂ = he /mĀc,                                            (7) 
 

ʮʝʥʪʨʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʮʘ.  

ʇʨʠ ʜʚʠʞʝʥʠʠ ʯʘʩʪʠʮʳ ʟʘ ʩʯʸʪ ʵʬʬʝʢʪʘ ɼʦʧʧʣʝʨʘ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩʪʦʷʯʝʡ ʚʦʣʥʳ ʧʦʷʚʣʷʝʪʩʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʨʷʙʴ ʚ ʚʠʜʝ 
ʚʦʣʥʳ ʤʦʜʫʣʷʮʠʠ, ʜʣʠʥʘ ʢʦʪʦʨʦʡ ʚ ʪʦʯʥʦʩʪʠ ʨʘʚʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 

ɼʝ-ɹʨʦʡʣʷ: 
 

ɚɼ-ɹ = he / mĀv.                                         (8) 
 

ʇʨʠ ʵʪʦʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʦʣʥʘ ʂʦʤʧʪʦʥʘ, ʢʦʪʦʨʦʡ ʦʙʤʝʥʠʚʘ-
ʶʪʩʷ ʯʘʩʪʠʮʘ ʠ ʚʘʢʫʫʤ, ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʠʥʝʨʮʠʶ ʯʘʩʪʠʮʳ, ʪʘʢ ʢʘʢ 

ʧʨʠʨʦʩʪ ʵʥʝʨʛʠʠ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʯʘʩʪʠʮʳ ʧʨʠ ʝʸ ʜʚʠʞʝʥʠʠ ʚ 

ʪʦʯʥʦʩʪʠ ʨʘʚʝʥ ʝʸ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ.  
ʇʦʵʪʦʤʫ ʚʦʣʥʳ ɼʝ-ɹʨʦʡʣʷ ʚʦʚʩʝ ʥʝ ʷʚʣʷʶʪʩʷ ʚʦʣʥʘʤʠ ʚʝʨʦ-

ʷʪʥʦʩʪʠ, ʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʝ ʧʦʣʝ ʤʦʜʫʣʷ-

ʮʠʠ ʚʦʣʥ ʠʥʝʨʮʠʠ! 
 

ʀʪʘʢ, ʟʥʘʷ ʜʣʠʥʫ ʠʥʝʨʮʠʦʥʥʦʡ ʚʦʣʥʳ, ʠʟʣʫʯʘʝʤʦʡ ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʷ ʨʝʰʠʣ ʨʘʩʩʤʦʪʨʝʪʴ ʜʠʬʨʘʢʮʠʶ ʌʨʝʥʝʣʷ 

ʜʣʷ ʚʦʣʥʳ ʉʦʣʥʮʘ ʥʘ ʖʧʠʪʝʨʝ. 
 

 

                                (9) 
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ʇʨʠ Z = 1 ʜʣʠʥʘ ʚʦʜʦʨʦʜʥʦʡ ʚʦʣʥʳ ʨʘʚʥʘ ɚʂ = 1267 ʢʤ, ʘ 

ʯʘʩʪʦʪʘ ʝʸ ʠʟʣʫʯʝʥʠʷ ɜ = 236,83 ɻʮ. ɼʣʠʥʳ ʚʦʣʥ, ʠʟʣʫʯʘʝʤʳʭ 
ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʜʘʥʥʦʛʦ ʪʝʣʘ ʟʘʚʠʩʷʪ ʦʪ 

Z, ʪʦ ʝʩʪʴ ʦʪ ʥʦʤʝʨʘ ʵʣʝʤʝʥʪʘ ʚ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʄʝʥʜʝʣʝʝʚʘ, ʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚʠʜʠʤʦ, 

ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʦʤʦʚ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ. 
ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʘʞʜʦʝ ʥʝʙʝʩʥʦʝ ʪʝʣʦ ʠʤʝʝʪ ʩʚʦʡ ï 

ʭʘʨʘʢʪʝʨʥʳʡ ʪʦʣʴʢʦ ʜʣʷ ʥʝʛʦ ï ʩʧʝʢʪʨ ʠʥʝʨʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʅʘ 

ʤʦʡ ʚʟʛʣʷʜ, ʵʪʦʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʦʞʝʥ ʚ ʦʩʥʦʚʫ ʩʦʚʨʝʤʝʥʥʦʡ ʘʩʪʨʦʣʦʛʠʠ. 
 

ʆʧʨʝʜʝʣʠʤ ʧʦʣʦʞʝʥʠʝ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ, ʠʩʧʦʣʴ-
ʟʫʷ ʧʨʠʙʣʠʞʸʥʥʫʶ ʬʦʨʤʫʣʫ, ʩʚʷʟʳʚʘʶʱʫʶ ʨʘʩʩʪʦʷʥʠʝ ʜʠʬʨʘʢʮʠ-

ʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʩ ʨʘʟʤʝʨʘʤʠ ʪʝʣʘ ʠ ʜʣʠʥʦʡ ʚʦʣʥʳ: 
 

ʛʜʝ: rn ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʧʣʘʥʝʪʳ ʚʜʦʣʴ ʣʠʥʠʠ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʉʦʣʥʮʝ ʠ ʮʝʥʪʨ ʧʣʘʥʝʪʳ, Rcp ï ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ 

ʧʣʘʥʝʪʳ, ɚ ï ʜʣʠʥʘ ʚʦʣʥʳ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, n ï ʥʦʤʝʨ 
ʤʘʢʩʠʤʫʤʘ. ʇʨʠ n = 1 ʤʳ ʧʦʣʫʯʘʝʤ ʩʘʤʳʡ ʜʘʣʸʢʠʡ ʤʘʢʩʠʤʫʤ, ʘ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʙʫʜʫʪ ʚ n ʨʘʟ ʙʣʠʞʝ. 

ʂʘʢ ʧʦʢʘʟʘʣ ʨʘʩʯʸʪ, ʜʠʬʨʘʢʮʠʦʥʥʳʝ ʤʘʢʩʠʤʫʤʳ ʩʦʚʧʘʜʘʶʪ ʩ 
ʦʨʙʠʪʘʤʠ ʩʧʫʪʥʠʢʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʦ ʚʦʣʥʦʚʦʡ 

ʧʨʠʨʦʜʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʷ ʩʬʦʨ-

ʤʫʣʠʨʦʚʘʣ çɿʘʢʦʥ ʢʨʘʪʥʦʩʪʠè ʩʧʫʪʥʠʢʦʚʳʭ ʦʨʙʠʪ, ʛʣʘʩʷʱʠʡ: 

ʨʘʜʠʫʩʳ ʦʨʙʠʪ ʜʘʥʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʢʨʘʪʥʳ ʥʝʢʦʪʦ-

ʨʦʤʫ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʘʜʠʫʩʫ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 
 

ɺ 1998 ʛʦʜʫ ʷ ʨʘʩʩʤʦʪʨʝʣ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʷʚʣʝʥʠʷ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʝʨʮʠʦʥʥʳʤʠ ʚʦʣʥʘʤʠ. ɺ ʨʘʙʦʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʛʣʳ ʥʘʢʣʦʥʝʥʠʡ ʧʣʦʩʢʦʩʪʝʡ ʦʨʙʠʪ ʢ ʧʣʦʩʢʦʩʪʠ ʵʢʣʠʧʪʠʢʠ ʠ ʫʛʣʳ 

ʥʘʢʣʦʥʝʥʠʡ ʵʢʚʘʪʦʨʦʚ ʧʣʘʥʝʪ ʢ ʧʣʦʩʢʦʩʪʷʤ ʠʭ ʦʨʙʠʪ ʧʦʜʜʘʶʪʩʷ 

ʨʘʩʯʸʪʫ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʠʥʝʨʮʠʦʥʥʳʭ 
ʚʦʣʥ. 

ʅʘʣʠʯʠʝ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ ʚ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʝʨʮʠʦʥʥʳʤʠ ʚʦʣʥʘʤʠ 
ʧʦʩʪʘʚʠʣʦ ʥʘ ʧʦʚʝʩʪʢʫ ʜʥʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ çʆʩʥʦʚ 

ʥʝʙʝʩʥʦʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠè. ʇʝʨʚʳʝ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʵʪʫ ʪʝʤʫ 

ʩʜʝʣʘʥʳ ʤʥʦʡ ʚ 2002 ʠ 2003 ʛʦʜʘʭ. 

                                              (10) 
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ʇʨʦʙʣʝʤʘ çʘʩʧʝʢʪʦʚè ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʘʩʪʨʦʣʦʛʠʠ, ʢʘʢ ʷ ʧʦʣʘ-

ʛʘʶ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʝʰʝʥʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʠ 
ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ.  

ɺ 1999 ʛʦʜʫ ʷ ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ, ʛʜʝ ʨʘʩʩʤʦʪʨʝʣ ʨʘʙʦʪʫ 

ɺʝʣʠʤʠʨʘ ʍʣʝʙʥʠʢʦʚʘ çɺ ʤʠʨʝ ʮʠʬʨè, ʦʧʫʙʣʠʢʦʚʘʥʥʫʶ ʠʤ ʚ 

1920 ʛʦʜʫ ʚ ʞʫʨʥʘʣʝ çɺʦʝʥʤʦʨè. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʬʠʣʦʩʦʬʠʷ ʚʨʝʤʝʥʠ, 
ʧʨʦʙʣʝʤʘ ʯʠʩʣʘ, ʧʦʠʩʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ çʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʝʡè ʚ ʠʩʪʦʨʠʠ ʠ ʙʠʦʣʦʛʠʠ ʧʦʩʪʦʷʥʥʦ ʟʘʥʠʤʘʣʠ ʤʳʩʣʠ ʵʪʦʛʦ 

ʧʦʵʪʘ. ʅʝʢʦʪʦʨʳʝ ʝʛʦ ʠʜʝʠ ʦ çʞʠʟʥʝʥʥʳʭ ʨʠʪʤʘʭè ʥʘʰʣʠ ʧʦʜ-
ʪʚʝʨʞʜʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ çʭʨʦʥʦʙʠʦʣʦʛʠʠè. 

ʍʣʝʙʥʠʢʦʚ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʯʠʩʣʘ ʜʥʝʡ, ʨʘʚʥʳʝ 48, 243, 

317, 768, 1053 ʩ ʦʙʱʠʤ ʥʘʠʙʦʣʴʰʠʤ ʜʝʣʠʪʝʣʝʤ, ʨʘʚʥʳʤ 48,12 
ʩʫʪʢʘʤ. ʕʪʠ ʯʠʩʣʘ, ʩʫʜʷ ʧʦ ʧʨʠʚʦʜʠʤʳʤ ʠʤ ʧʨʠʤʝʨʘʤ, ʥʘʰʣʠ ʩʚʦʸ 

ʧʨʦʷʚʣʝʥʠʝ ʚ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʭʦʜʥʳʤʠ ʩʦʙʳʪʠʷʤʠ. 

ʋʯʠʪʳʚʘʷ ʨʘʙʦʪʳ ɼ.ʆ. ʉʚʷʪʩʢʦʛʦ ʠ ɸ.ʃ. ʏʠʞʝʚʩʢʦʛʦ 

çʌʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè, ʦʪʢʨʳʚʰʠʭ ʬʘʢʪ 
ʚʣʠʷʥʠʷ ʉʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ɿʝʤʣʝ, 

ʷ ʨʘʩʩʤʦʪʨʝʣ ʧʝʨʠʦʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʩʝʜʥʠʭ ʧʣʘʥʝʪ ʤʝʞʜʫ 

ʩʦʙʦʶ ʠ ʉʦʣʥʮʝʤ. ʕʪʠ ʧʝʨʠʦʜʳ ʚʳʯʠʩʣʷʶʪʩʷ ʯʝʨʝʟ ʨʘʟʥʦʩʪʠ ʯʘʩʪʦʪ 
ʦʙʨʘʱʝʥʠʡ ʧʣʘʥʝʪ ʠ ʠʤʝʶʪ ʦʙʱʠʡ ʥʘʠʙʦʣʴʰʠʡ ʜʝʣʠʪʝʣʴ, ʨʘʚʥʳʡ 

48,36 ʩʫʪʢʘʤ. ʄʳ ʚʠʜʠʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚʦʟʤʫʱʝʥʠʷ ʙʣʠʟʢʦ ʢ ʦʙʱʝʤʫ ʥʘʠʙʦʣʴʰʝʤʫ ʜʝʣʠʪʝʣʶ 

ʯʠʩʝʣ ʍʣʝʙʥʠʢʦʚʘ. ʕʪʦʪ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʢʦʩʤʠʯʝʩ-
ʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʜʤʝʯʝʥʥʳʝ ʍʣʝʙʥʠʢʦʚʳʤ ʧʨʦʮʝʩʩʳ. 

çʉʢʦʨʙʥʳʡ ʣʠʩʪ ʮʘʨʝʡè ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʤʦʤʝʥʪʳ ʩʤʝʨʪʠ ʮʘʨʝʡ, ʩʦʜʝʨʞʠʪ ʯʠʩʣʦ 768 ʩʫʪʦʢ, ʙʣʠʟʢʦʝ ʢ 779, 
94 ʩʫʪʦʢ (ʧʝʨʠʦʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɿʝʤʣʠ ʠ ʄʘʨʩʘ). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʘʩʪʨʦʣʦʛʠʠ, ʚʦʟʜʝʡʩʪʚʠʝ ʄʘʨʩʘ ʚʩʝʛʜʘ ʩʚʷʟʘʥʦ ʩ ʥʘʩʠʣʠʝʤ, ʪʘʢ ʯʪʦ 

ʥʘʣʠʯʠʝ ʯʠʩʣʘ 768 ʚ ʫʨʘʚʥʝʥʠʠ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʦ, ʭʦʪʷ ʧʨʘʚʠʣʴʥʝʝ 
ʙʳʣʦ ʙʳ ʫʧʦʪʨʝʙʠʪʴ ʯʠʩʣʦ 780. 

ʂʨʦʤʝ ʯʠʩʝʣ, ʦʧʠʩʳʚʘʶʱʠʭ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚ ʩʫʪʢʘʭ, 

ʍʣʝʙʥʠʢʦʚʳʤ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʯʠʩʣʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚ ʛʦʜʘʭ: 317, 365 ʠ 413 ʣʝʪ ʩ ʦʙʱʠʤ 
ʥʘʠʙʦʣʴʰʠʤ ʜʝʣʠʪʝʣʝʤ, ʨʘʚʥʳʤ 11,77 ʛʦʜʘ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʙʣʠʟʢʘ ʢ 

ʩʠʜʝʨʠʯʝʩʢʦʤʫ (ʟʚʸʟʜʥʦʤʫ) ʧʝʨʠʦʜʫ ʦʙʨʘʱʝʥʠʷ ʖʧʠʪʝʨʘ (11,86 

ʣʝʪ). ʂʨʦʤʝ ʪʦʛʦ 413 ʣʝʪ ʩʦʜʝʨʞʠʪ 14 ʠʥʪʝʨʚʘʣʦʚ ʧʦ 29,50 ʛʦʜʘ, 
ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʧʦʯʪʠ ʨʘʚʥʘ ʩʠʜʝʨʠʯʝʩʢʦʤʫ ʧʝʨʠʦʜʫ ʦʙʨʘʱʝʥʠʷ 

ʉʘʪʫʨʥʘ (29,46 ʣʝʪ).  

ʕʪʠ ʫʜʠʚʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʟʘ ʪʦ, ʯʪʦ ʢʦʩʤʠʯʝʩʢʠʝ 
ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ɿʝʤʣʝ, ʜʦʣʞʥʳ 
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ʙʳʪʴ ʧʨʠʟʥʘʥʳ ʢʘʢ ʨʝʘʣʴʥʳʝ ʩʠʣʳ, ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʝ ʵʪʠ 

ʧʨʦʮʝʩʩʳ. 
ɺ 1989 ʛʦʜʫ ʚ ʢʥʠʛʝ çʕʪʥʦʛʝʥʝʟ ʠ ʙʠʦʩʬʝʨʘ ɿʝʤʣʠè ʃʝʚ 

ʅʠʢʦʣʘʝʚʠʯ ɻʫʤʠʣʸʚ ʠʟʣʦʞʠʣ ʩʚʦʶ ʠʜʝʶ ʦ ʨʦʣʠ ʧʘʩʩʠʦʥʘʨʥʳʭ 

ʪʦʣʯʢʦʚ ʚ ʵʚʦʣʶʮʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʆʥ ʵʤʧʠʨʠʯʝʩʢʠ ʫʩʪʘʥʦʚʠʣ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩʚʦʝʦʙʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʚʠʜʝ ʧʨʘʚʠʣʴʥʳʭ 

ʧʦʣʦʩ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘ ʥʠʭ ʦʯʘʛʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʧʘʩʩʠʦʥʘʨʥʦʩʪʠ). ʆʥʘ ʚʳʨʘʞʘʝʪʩʷ ʚ 
ʧʨʦʮʝʩʩʘʭ ʵʪʥʦʛʝʥʝʟʘ, ʪʦ ʝʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʝʩʴ ʵʪʥʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. 

ʋʯʸʥʳʡ ʩʯʠʪʘʣ, ʯʪʦ ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʩʚʦʝʦʙʨʘʟ-
ʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʣʦ ʛʝʥʝʪʠʯʝʩʢʫʶ ʤʫʪʘʮʠʶ ʚ 

ʧʨʠʨʦʜʝ ʯʝʣʦʚʝʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʦʞʜʘʣʠʩʴ ʣʶʜʠ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʞʠʟʥʝʥʥʦʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʂʦʛʜʘ ʠʭ ʯʠʩʣʦ 

ʧʨʝʚʦʩʭʦʜʠʣʦ ʥʝʢʦʪʦʨʳʡ ʤʘʢʩʠʤʫʤ ï ʥʘʯʠʥʘʣʩʷ ʙʫʨʥʳʡ ʧʨʦʮʝʩʩ 
ʵʪʥʦʛʝʥʝʟʘ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʘʩʩʠʦʥʘʨʥʳʝ ʪʦʣʯʢʠ ʩʣʝʜʫʶʪ ʩ ʧʝʨʠʦʜʠʯ-

ʥʦʩʪʴʶ 250 ʣʝʪ, ʷ ʦʙʨʘʪʠʣ ʪʦʛʜʘ ʚʥʠʤʘʥʠʝ ʃʴʚʘ ʅʠʢʦʣʘʝʚʠʯʘ ʥʘ 
ʇʣʫʪʦʥ, ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 247,7 ʛʦʜʘ. 

ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʘʥʘʣʠʟ, ʧʨʦʚʝʜʸʥʥʳʡ ʤʥʦʶ ʩʦʚʤʝʩʪʥʦ ʩ 

ɺʣʘʜʠʤʠʨʦʤ ʄʠʯʫʨʠʥʳʤ (çʃʝʚ ɻʫʤʠʣʸʚ: ʂʦʩʤʦʩ ʠ ʯʝʣʦʚʝ-

ʯʝʩʪʚʦè. Terminator, ˉ 4/5 1995 ʛ.), ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʤʦʤʝʥʪʳ 
ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʧʘʩʩʠʦʥʘʨʥʳʭ ʪʦʣʯʢʦʚ ʇʣʫʪʦʥ ʟʘʥʠʤʘʣ ʧʨʠʤʝʨʥʦ 

ʦʜʥʦ ʠ ʪʦ ʞʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʥʝʙʦʩʚʦʜʝ. ʇʨʠʯʸʤ, ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ʚʘʞʥʝʡʰʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ: ʇʣʫʪʦʥ ʥʘʭʦʜʠʣʩʷ ʚ ʵʪʠ 
ʤʦʤʝʥʪʳ ʚʙʣʠʟʠ ʩʚʦʝʛʦ ʧʝʨʠʛʝʣʠʷ (ʙʣʠʞʘʡʰʝʡ ʢ ʉʦʣʥʮʫ ʪʦʯʢʠ 

ʦʨʙʠʪʳ). 

ʗ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ɻʫʤʠʣʸʚʘ ʥʘ ʪʦ, ʯʪʦ ʧʦʣʦʩʳ ʧʘʩʩʠʦ-
ʥʘʨʥʳʭ ʪʦʣʯʢʦʚ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʶʪ ʧʦʣʦʩʳ 

ʧʦʣʥʳʭ ʟʘʪʤʝʥʠʡ ʉʦʣʥʮʘ, ʢʘʢ ʧʦ ʬʦʨʤʝ, ʪʘʢ ʠ ʧʦ ʰʠʨʠʥʝ. ʀ ʪʫʪ ʷ 

ʠʟʣʦʞʠʣ ʝʤʫ ʥʠʞʝʩʣʝʜʫʶʱʠʡ ʤʝʭʘʥʠʟʤ ʧʘʩʩʠʦʥʘʨʥʳʭ ʪʦʣʯʢʦʚ.  

ʉʫʪʴ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʛʦ 
ʟʘʪʤʝʥʠʷ ʥʘ ʉʦʣʥʮʝ ʧʨʦʠʩʭʦʜʠʪ ʛʠʛʘʥʪʩʢʘʷ ʚʩʧʳʰʢʘ, ʦʙʣʫʯʘʶʱʘʷ 

ʚʩʶ ɿʝʤʣʶ ʢʨʦʤʝ ʫʟʢʦʡ ʧʦʣʦʩʳ ʣʫʥʥʦʡ ʪʝʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʫ 

ʣʶʜʝʡ, ʧʦʧʘʚʰʠʭ ʚ ʟʦʥʫ ʦʙʣʫʯʝʥʠʷ, ʧʨʦʠʟʦʡʜʫʪ ʠʟʤʝʥʝʥʠʷ ʥʘ 
ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ʇʦʪʦʤʢʠ ʵʪʠʭ ʣʶʜʝʡ ʙʫʜʫʪ ʠʤʝʪʴ ʙʦʣʝʝ ʥʠʟʢʠʡ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʪʦʥʫʩ, ʦʥʠ ʙʫʜʫʪ ʙʦʣʝʝ ʚʷʣʳʤʠ ʠ ʧʘʩʩʠʚʥʳʤʠ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʣʶʜʴʤʠ. ʅʦ ʥʘ ʠʭ ʬʦʥʝ, ʣʶʜʠ ʩ 
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ʥʦʨʤʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʢʦʡ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʚ ʟʦʥʝ ʣʫʥʥʦʡ ʪʝʥʠ, ʙʫʜʫʪ 

ʦʙʣʘʜʘʪʴ ʧʦʚʳʰʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʦʡ, ʪʦ ʝʩʪʴ ʙʫʜʫʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʙʦʣʝʝ ʧʘʩʩʠʦʥʘʨʥʳ. ɺʦʪ ʦʥʠ-ʪʦ ʠ ʙʫʜʫʪ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʥʦʚʦʛʦ 

ʵʪʥʦʛʝʥʝʟʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʚʷʟʠ ʛʠʛʘʥʪʩʢʠʭ ʚʩʧʳʰʝʢ ʥʘ ʉʦʣʥʮʝ ʩ ʧʦʣʦ-

ʞʝʥʠʝʤ ʇʣʫʪʦʥʘ, ʪʦ ʵʪʦ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʫʯʠʪʳʚʘʷ ʩʚʷʟʴ ʮʠʢʣʠʯ-
ʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʜʚʠʞʝʥʠʝʤ ʧʣʘʥʝʪ. 

ʗ ʧʦʣʘʛʘʶ, ʯʪʦ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʤʦʠʭ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʳ ɼ.ʆ. ʉʚʷʪʩʢʦ-

ʛʦ, ɸ.ʃ. ʏʠʞʝʚʩʢʦʛʦ, ɺ. ʍʣʝʙʥʠʢʦʚʘ ʠ ʃ.ʅ. ɻʫʤʠʣʸʚʘ ʫʢʨʝʧʣʷʶʪ 

ʧʦʟʠʮʠʠ ʘʩʪʨʦʣʦʛʠʠ, ʧʦʜʚʦʜʷ ʧʦʜ ʥʝʸ ʢʦʥʢʨʝʪʥʳʡ ʥʘʫʯʥʳʡ ʬʫʥʜʘ-

ʤʝʥʪ. 
 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʜʝʢʘʙʨʴ 2011 ʛʦʜʘ 

 

ɹʫʪʫʩʦʚ ʂʠʨʠʣʣ ʇʘʚʣʦʚʠʯ (1929 ï 2012), ï ʚʳʜʘʶʱʠʡʩʷ ʨʫʩʩʢʠʡ 

ʫʯʸʥʳʡ ʘʩʪʨʦʬʠʟʠʢ, ʯʣʝʥ ʢʦʤʠʩʩʠʠ ʧʣʘʥʝʪʦʣʦʛʠʠ ʉʉʉʈ (ʩ 1972), 
ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʩ 1980), 

ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ (ʩ 1994), ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʣʫʙʘ 

ʫʯʸʥʳʭ (ʩ 2000), ʯʣʝʥ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʣʘʥʝʪʦʣʦʛʦʚ (ʩ 
2003), ʘʢʘʜʝʤʠʢ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʩ 2004), ʥʘʛʨʘʞʜʸʥ ʌʝʜʝʨʘʮʠʝʡ ʢʦʩʤʦʥʘʚʪʠʢʠ 

ʈʦʩʩʠʠ ʟʘ ʟʘʩʣʫʛʠ ʧʝʨʝʜ ʢʦʩʤʦʥʘʚʪʠʢʦʡ ʤʝʜʘʣʴʶ ʠʤʝʥʠ ʣʸʪʯʠʢʘ-
ʢʦʩʤʦʥʘʚʪʘ ʖ.ɸ. ɻʘʛʘʨʠʥʘ ʚ 2006, ʩ 2011 ʛʦʜʘ ï ɹʝʟʩʤʝʨʪʥʳʡ 

ʧʦʯʸʪʥʳʡ ʯʣʝʥ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ  
 

 
 

 
 



ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 
 

 

ʕʥʮʠʢʣʦʧʝʜʠʷ ʈʫʩʩʢʦʡ ʄʳʩʣʠ. ʊ. XVI , ʩʪʨ. 48 

 

ɸɺʊʆʂʆʃɽɹɸʊɽʃʔʅɸʗ ʄɽʍɸʅʀʂɸ ʅɽɹɽʉʅʓʍ 
ʊɽʃ 

 

ʄʠʰʠʥ ɸ.ʄ. 
 

 

ʇʦʥʷʪʴ ʠʩʪʠʥʥʳʝ ʧʨʠʥʮʠʧʳ ʄʠʨʦʟʜʘʥʠʷ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ 

ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʀ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʚʦʟ-
ʤʦʞʥʦ ʧʦʥʷʪʴ ʬʠʟʠʯʝʩʢʫʶ ʩʫʱʥʦʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʪʸʤʥʦʛʦ 

ʚʝʱʝʩʪʚʘè, ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʘʩʪʨʦ-

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ.  
ʌʫʥʜʘʤʝʥʪ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʬʦʨʤʠʨʦʚʘʣʩʷ ʥʘ ʦʩʥʦʚʝ 

ʥʘʙʣʶʜʝʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʠʩʪʠʥʥʳʝ ʟʥʘʥʠʷ ʦ ʇʨʠʨʦʜʝ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʦʪ ʩʘʤʦʡ ʇʨʠʨʦʜʳ. çʆʜʠʥ ʦʧʳʪ ʷ ʩʪʘʚʣʶ 

ʚʳʰʝ ʪʳʩʷʯʠ ʤʥʝʥʠʡ, ʨʦʞʜʥyʥʳʭ ʪʦʣʴʢʦ ʚʦʦʙʨʘʞʝʥʠʝʤè, ï ʵʪʦ 
ʩʣʦʚʘ ʄ. ʃʦʤʦʥʦʩʦʚʘ. 

ʉʝʡʯʘʩ ʥʘʜ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʠʟʠʢʦʡ ʜʦʚʣʝʝʪ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ 

ʚʝʱʝʩʪʚʫ ʠ ʬʠʟʠʯʝʩʢʦʤʫ ʤʠʨʫ, ʢʦʪʦʨʳʡ ʧʦʜʘʚʣʷʶʱʝʡ ʯʘʩʪʴʶ 
ʫʯyʥʳʭ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʧʷʪʴʶ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ, 

ï ʯʪʦ ʚʠʞʫ, ʯʪʦ ʯʫʚʩʪʚʫʶ, ʪʦ ʠ ʠʟʫʯʘʶ. ʆʙʱʝʧʨʠʟʥʘʥʥʳʝ ʤʦʜʝʣʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʦʪʨʘʞʘʶʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ, ʢʣʘʩʩʠʯʝʩʢʠʡ 
ʫʨʦʚʝʥʴ ʄʠʨʦʟʜʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʷʷ ʵʪʦʪ ʧʦʜʭʦʜ ʥʘ ʧʨʦʮʝʩʩʳ 

ʣʶʙʳʭ ʤʘʩʰʪʘʙʦʚ. ʇʨʠ ʵʪʦʤ ʦʙʨʫʙʘʶʪʩʷ ʮʝʣʳʝ ʩʪʚʦʣʳ ʜʨʝʚʘ 

ʧʦʟʥʘʥʠʷ, ʚʢʣʶʯʘʷ ʥʝʧʦʟʥʘʥʥʳʝ ʩʚʦʡʩʪʚʘ ʤʠʨʦʚʦʛʦ ʵʬʠʨʘ. ʀ 

ʦʬʠʮʠʘʣʴʥʘʷ ʥʘʫʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʝʩʧʦʤʦʱʥʦʩʪʴ ï ʢʘʢ ʚ ʢʦʩʤʦ-
ʣʦʛʠʠ, ʪʘʢ ʠ ʧʝʨʝʜ ʬʘʢʪʘʤʠ ʩʚʝʨʭʝʩʪʝʩʪʚʝʥʥʳʭ, ʘʥʦʤʘʣʴʥʳʭ 

ʷʚʣʝʥʠʡ.  

ʂʦʛʜʘ ʥʝʢʠʡ ʦʙʲʝʢʪ ʠʣʠ ʷʚʣʝʥʠʝ ʇʨʠʨʦʜʳ, ï ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
ʵʬʠʨ, ï ʚ ʪʝʯʝʥʠʝ ʪʳʩʷʯʝʣʝʪʠʡ ʦʧʠʩʳʚʘʶʪʩʷ ʩʦʪʥʷʤʠ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʯʘʩʪʦ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʠ ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʜʨʫʛ 

ʜʨʫʛʫ, ʪʦ ʚʳʚʦʜ ʪʦʣʴʢʦ ʦʜʠʥ: ʵʪʦʪ ʦʙʲʝʢʪ ʠʣʠ ʷʚʣʝʥʠʝ ʥʝ ʧʦʥʷʪʳ ʚ 
ʩʚʦyʤ ʛʣʘʚʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʢʘʯʝʩʪʚʝ. ɺʩʝ ʧʦʧʳʪʢʠ ʧʨʠʚʣʝʯʴ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʤʘʪʝʤʘʪʠʢʫ ʝʱ y ʜʘʣʴʰʝ ʫʚʦʜʷʪ ʦʪ ʠʩʪʠʥʳ, 

ʧʦʪʦʤʫ ʯʪʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴ-

ʥʦʩʪʠ ʥʫʞʥʳ ʘʜʝʢʚʘʪʥʦ ʥʦʚʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʥʘʥʠʷ. 
ɺ ʤʦʝʡ ʢʥʠʛʝ çʅʘʯʘʣʘ ʚʳʩʰʝʡ ʬʠʟʠʢʠè ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʧʨʠʤʝʥʝʥʳ ʥʘ ʧʨʘʢʪʠʢʝ ʠʤʝʥʥʦ ʪʘʢʠʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʉʦʟʜʘʥʳ ʧʨʠʙʦʨʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʙʠʦʧʦʣʝʤ, ʩʧʦʩʦʙʥʳʝ ʚʦʩʧʨʠ-
ʥʠʤʘʪʴ ʠ ʬʠʢʩʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ ʵʬʠʨʘ. ʄʦʞʥʦ 
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ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʟʜʘʥ ʵʬʠʨʥʳʡ ʨʦʙʦʪ-ʵʢʩʪʨʘʩʝʥʩ, ʵʬʠʨʦʪʝʣʝʩʢʦʧ, 

ʠʤʝʶʱʠʡ ʜʠʘʛʨʘʤʤʫ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ 1ï3Á.  
ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʦʪʢʨʳʪʳ ʥʦʚʳʝ ʟʘʢʦʥʳ ʵʬʠʨʦʜʠʥʘʤʠʢʠ ʠ 

ʥʝʠʟʚʝʩʪʥʳʝ ʬʠʟʠʢʘʤ ʢʚʘʟʠʚʝʱʝʩʪʚʝʥʥʳʝ (çʪʤyʥʳʝè) ʚʠʜʳ ʵʬʠʨʘ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʇʨʠʨʦʜʝ ʩʫʱʝʩʪʚʫʶʪ ʚʠʭʨʠ ʵʬʠʨʘ (ʪʦʨʦʠʜʘʣʴʥʳʝ, 

ʥʠʪʝʚʠʜʥʳʝ, ʩʦʣʠʪʦʥʳ) ʩʘʤʳʭ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, ʠ ʚʩʝ ʦʥʠ ʦʙʣʘ-
ʜʘʶʪ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʤʘʩʩʦʡ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ 

ʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘʭ-ʤʠʨʘʭ ʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʜʝ-

ʥʠʷ 4-ʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ, ʤʘʩʰʪʘʙʥʦʛʦ ʠʟʤʝʨʝʥʠʷ, çʧʨʦʥʠʟʳʚʘ-
ʶʱʝʛʦè ʵʪʠ ʤʠʨʳ. ʊʝʧʝʨʴ ʤʦʜʝʣʴ ʄʠʨʦʟʜʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʩʪ-

ʨʘʥʩʪʚʝʥʥʦ ʯʝʪʳʨʸʭʤʝʨʥʳʤ, ʘ ʩʪʝʨʝʦʜʠʥʘʤʠʯʝʩʢʠ ʠ ʬʨʘʢʪʘʣʴʥʦ ï 

ʤʥʦʛʦʤʝʨʥʳʤ ɽʜʠʥʳʤ ʇʦʣʝʤ ʕʬʠʨʘ (ɽʇʕ). 
ʂʚʘʟʠʚʝʱʝʩʪʚʝʥʥʳʝ ʚʠʭʨʝ-ʚʦʣʥʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʵʬʠʨʘ, 

ʠʤʝʶʱʠʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʤʝʨʘʤʠ ʚʠʭʨʝʡ ʢʨʫʛʦʚʳʭ 

ʯʘʩʪʦʪ, ʵʪʦ ʪʦ, ʯʪʦ ʘʩʪʨʦʬʠʟʠʢʠ ʥʘʟʳʚʘʶʪ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ çʪʤyʥʦʡ 

ʤʘʪʝʨʠʝʡè. ʅʦ ʪʘʢʫʶ ʤʘʪʝʨʠʶ ʫʞʝ ʛʝʥʝʨʠʨʫʶʪ ʠ ʨʝʛʠʩʪʨʠʨʫʶʪ ʚ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʬʠʮʠʘʣʴʥʘʷ ʥʘʫʢʘ ʵʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʬʘʢʪʳ ʠʛʥʦʨʠʨʫʝʪ, ʦʰʠʙʦʯʥʦ ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ 

ʥʦʚʳʝ ʚʠʜʳ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʜʘʣʢyʦʤ 
ʂʦʩʤʦʩʝ.  

ʌʠʟʠʯʝʩʢʠʡ ʚʘʢʫʫʤ ʢʘʢ çʧʝʥʘè ʠʟ ʚʠʨʪʫʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥ-

ʧʦʟʠʪʨʦʥʦʚ ʠ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʦʚ ʟʘʥʠʤʘʝʪ ʫʟʢʫʶ ʧʦʣʦʩʫ ʥʘ 

ʚʠʭʨʝʚʦʤ ʩʧʝʢʪʨʝ ɽʇʕ. ɸ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʦʪ ʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ-
ʵʬʠʨ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʴʥʦ; ʠ ʵʪʫ ʤʘʪʝʨʠʶ-ʢʚʘʟʠʚʝʱʝʩʪʚʦ ʥʫʞʥʦ 

ʠʟʫʯʘʪʴ. ʄʳ ʥʠʢʦʛʜʘ ʥʝ ʧʦʡʤʤy ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʚʟyʜʘʭ, 

ʦʩʪʘʚʘʷʩʴ ʚ ʨʘʤʢʘʭ çʧʣʦʩʢʦʛʦè ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʙʝʟ ʫʯʪyʘ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʠʢʨʦʤʠʨʘ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʜ-

ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ-ʤʠʨʘʤʠ. ʆʪʢʨʳʪʠʝ ʦʩʥʦʚʥʦʛʦ ʟʘʢʦʥʘ ʵʬʠʨʦʜʠ-

ʥʘʤʠʢʠ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ ʤʥʦʛʦʤʝʨʥʫʶ ʜʠʥʘʤʠʢʫ 
ɺʩʝʣʝʥʥʦʡ ʠ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʝ yʎʝʥʪʨʘ ʚʨʘʱʝʥʠʷ. 

ɼʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʵʪʦʤ ʎʝʥʪʨʝ çʪʤyʥʦʡè ɿʚʝʟʜʳ, 

ʠʟʣʫʯʝʥʠʝ ʢʦʪʦʨʦʡ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ʉʦʣʥʮʘ, ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ɿʝʤʣʝ. 
ʅʝʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ ʚ ʉʐɸ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ ʵʬʠʨʘ ʠ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʩʣʝʜʫʶʪʩʷ ʚ ʟʘʢʨʳʪʦʤ ʨʝʞʠʤʝ. ʀ 

ʢʘʢ ʙʳ ʤʳ ʚʥʦʚʴ ʥʝ ʧʦʰʣʠ ʥʘ ʧʦʚʦʜʫ ʫ çʭʦʨʦʰʦ ʧʨʦʜʫʤʘʥʥʦʡè 
ʜʝʟʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝ ʧʦʚʪʦʨʠʣʠ ʜʦʩʘʜʥʫʶ ʥʝʜʘʣʴʥʦʚʠʜʥʦʩʪʴ, 

ʧʦʩʪʠʛʰʫʶ ʛʝʥʝʪʠʢʫ ʠ ʢʠʙʝʨʥʝʪʠʢʫ. 
 

ɺʩʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʪʝʣʘ ʠ ʩʠʩʪʝʤʳ (ʧʣʘʥʝʪʳ, ʟʚʟyʜʳ, ʛʘʣʘʢ-

ʪʠʢʠ, ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ) ʷʚʣʷʶʪʩʷ çʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠè, ʝʩʣʠ ʟʘ ʩʯʪy 
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ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʚʨʘʱʝʥʠʷ ʧʦʣʫʯʘʶʪ ʵʥʝʨʛʠʶ ʠʟ 

ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʬʨʘʢʪʘʣʴʥʦ ʤʥʦʛʦʤʝʨʥʳʤ ɽʜʠʥʳʤ ʇʦʣʝʤ 

ʕʬʠʨʘ, ʯʪʦ ʜʘʪy ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʘʟʘʥʥʳʤ ʢʦʩʤʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘʭ. 

ʅʘʧʨʠʤʝʨ, ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʤʦʜʦʚʳʡ ʘʚʪʦ-
ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʨʝʞʠʤ ʩ ʧʝʨʠʦʜʦʤ 104 ʛʦʜʘ, 11 ʣʝʪ, 7 ʩʫʪʦʢ ʠ ʜʨ. 

ʉʦʣʥʮʝ ʚʨʘʱʘʝʪʩʷ ʩ ʧʝʨʝʤʝʥʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʩʠʥʭʨʦʥʥʳʤ 

ʠʟʤʝʥʝʥʠʝʤ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ 
ʩʞʘʪʠʝʤ ʠ ʨʘʩʰʠʨʝʥʠʝʤ. ʂʘʞʜʦʤʫ ʧʝʨʠʦʜʫ ʘʚʪʦʢʦʣʝʙʘʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ ʫʯʘʩʪʦʢ (ʤʘʩʰʪʘʙ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ) ʚʠʭʨʝʚʦʛʦ 

ʩʧʝʢʪʨʘ ɽʇʕ.  
ʉʞʘʪʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ (ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʚ 

ʚʠʭʨʝʚʦʡ ʠʝʨʘʨʭʠʠ ɺʩʝʣʝʥʥʦʡ) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʬʠʨʥʳʤ 

çʜʳʭʘʥʠʝʤè, ʧʨʠʯʤy ʜʚʠʞʫʱʠʡʩʷ ʢ ʟʚʝʟʜʝ ʧʦʪʦʢ ʵʬʠʨʘ ʚ ʚʠʜʝ 

çʪyʤʥʦʡ ʤʘʪʝʨʠʠ-ʢʚʘʟʠʚʝʱʝʩʪʚʘè ʠʤʝʝʪ ʙʦʣʝʝ ʪʦʥʢʫʶ ʠ ʵʥʝʨʛʦʤy-
ʢʫʶ ʚʠʭʨʝ-ʚʦʣʥʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʚʳʜʳʭʘʝʤʳʤè 

ʧʦʪʦʢʦʤ. ɿʘ ʩʯʪy ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʉʦʣʥʮʝ ʧʦʣʫʯʘʝʪ ʵʥʝʨʛʠʶ ʠʟ 

ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʵʬʠʨʘ. ɺ ʪʘʢʦʤ ʞʝ ʨʠʪʤʝ ʤʝʥʷʝʪʩʷ 
ʘʢʪʠʚʥʦʩʪʴ ʉʦʣʥʮʘ (ʯʠʩʣʦ ʧʷʪʝʥ). ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʧʦʜʧʠʪʢʠ ʉʦʣʥʮʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 11-ʣʝʪʥʠʤ ʮʠʢʣʦʤ ʘʚʪʦʢʦʣʝʙʘ-

ʥʠʡ, ʘ ʩʝʤʠʩʫʪʦʯʥʳʡ ʮʠʢʣ ʬʦʨʤʠʨʫʝʪ ʤʝʞʧʣʘʥʝʪʥʦʝ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʠ ʯʝʨʝʟ ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʘʨʴʝʨ ʫʧʨʘʚʣʷʝʪ ʧʨʠʪʦʢʦʤ 
ʵʥʝʨʛʠʠ ʠʟ ʎʝʥʪʨʘ ɺʩʝʣʝʥʥʦʡ.  

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʉʦʣʥʮʘ ʠ ʜʨʫʛʠʭ ʟʚyʟʜ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘʤʠ ɽʇʕ, ʥʦ ʠʤʝʥʥʦ 
ʵʪʠ ʧʨʦʮʝʩʩʳ ʤʝʥʝʝ ʚʩʝʛʦ ʠʟʫʯʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʠ. 

ʉʣʦʞʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚʝʜʫʪʩʷ ʚ ʢʣʘʩ-

ʩʠʯʝʩʢʦʤ ʄʠʨʝ, ʟʘʥʠʤʘʶʱʝʤ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʦʣʦʩʫ ʚ ʚʠʭʨʝʚʦʤ 
ʩʧʝʢʪʨʝ ɽʇʕ. ɺ ʜʨʫʛʠʭ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘʭ ʵʬʠʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʪʦʣʴʢʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, 

ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʦʬʠʮʠʘʣʴʥʘʷ ʥʘʫʢʘ ʧʦʥʷʪʴ ʥʝʩʧʦʩʦʙʥʘ. 

ʕʪʘ ʥʘʫʢʘ ʥʝ ʧʨʠʟʥʘʪy ʠ ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʘʢʪʳ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ɽʇʕ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʣʝʞʘ-

ʱʠʡ ʚ ʦʩʥʦʚʝ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʮʠʧ ʤʠʥʠʤʠʟʘʮʠʠ 

ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ ʥʝʙʝʩʥʳʭ ʪʝʣ ʢʘʢ ʦʜʥʦ ʠʟ ʧʨʦ-
ʷʚʣʝʥʠʡ ʦʙʱʝʛʦ ʧʨʠʥʮʠʧʘ ʥʘʠʤʝʥʴʰʝʛʦ ʚʦʟʤʫʱʝʥʠʷ ʵʬʠʨʘ. ʇʦ-

ʵʪʦʤʫ ʘʩʪʨʦʬʠʟʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʤʥʦʛʦʤʝʨʥʦʡ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴ-

ʥʦʡ ʤʝʭʘʥʠʢʠ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ ʩʝʛʦʜʥʷ ʥʝ 
ʩʫʱʝʩʪʚʫʝʪ.  
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ʆʜʥʘʢʦ ɹʫʪʫʩʦʚ ʂ.ʇ. ʜʦʢʘʟʘʣ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʷʪʝʥ (ʯʠʩʣʦ 

ɺʦʣʴʬʘ) ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʦʨʙʠʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ 
ʉʦʣʥʮʘ. ʊʝʨʤʠʥ çʞʠʟʥʝʩʧʦʩʦʙʥʘʷ ʩʠʩʪʝʤʘè ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʣʝ-

ʤʝʥʪʘʨʥʳʤ ʯʘʩʪʠʮʘʤ ʚʚʣy ɻʝʨʣʦʚʠʥ ʀ.ʃ., ʘ ʈʦʜʠʤʦʚ ɹ.ʅ. ʠʟʫʯʠʣ 

ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʫʶ ʢʚʘʥʪʦʚʫʶ ʤʝʭʘʥʠʢʫ ʦʙʲʝʢʪʦʚ ʤʠʢʨʦʤʠʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ çʜʳʭʘʥʠʷè ɿʝʤʣʠ ʧʦʩʚʷʱʝʥʘ ʢʥʠʛʘ 
ʃʫʛʦʚʝʥʢʦ ɺ.ʅ. ʇʨʦʙʣʝʤʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʠʨʦʚ ʛʨʘʤʦʪʥʦ ʩʬʦʨʤʫ-

ʣʠʨʦʚʘʥʘ ʚ ʩʪʘʪʴʝ ʉʫʨʠʥʘ ɼ. (www.itogi,ru/archive/2007/12/26105.html).  
   ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʵʪʠʤʠ ʘʚʪʦʨʘʤʠ, ʧʦʜʪʚʝʨʞʜʘʶʪ 
ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʘʩʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ.  

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 07.08.2012 

 
ʄʠʰʠʥ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ, ï ʚʳʜʘʶʱʠʡʩʷ ʨʦʩ-

ʩʠʡʩʢʠʡ ʫʯʸʥʳʡ, ʪʦʥʢʠʡ ʬʠʟʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ, ʢʘʥʜʠʜʘʪ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʚʪʦʨ ʫʥʠʢʘʣʴʥʳʭ, ʙʝʟʧʨʝʮʝʜʝʥʪʥʳʭ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʤʠʨʦʚʦʛʦ ʵʬʠʨʘ, ɹʝʟʩʤʝʨʪʥʳʡ ʧʦʯʸʪʥʳʡ ʯʣʝʥ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ 
 

 
 

ʌʦʪʦ. ʄʠʰʠʥ ɸ.ʄ. (ʩʣʝʚʘ) ʩʦ ʩʚʦʠʤ ʢʦʣʣʝʛʦʡ ʧʦ ʠʟʫʯʝʥʠʶ ʬʫʥʜʘ-
ʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʠʨʦʚʦʛʦ ʵʬʠʨʘ, ɼʤʠʪʨʠʝʤ ʅʘʟʘʨʦʚʳʤ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 19.08.2011 
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ʂʆʄʄɽʅʊɸʈʀʁ ʂ ʇʈʆʈʆʏɽʉʊɺʋ ʄɸʁʗ 
ʀ ɸʇʆʂɸʃʀʇʉʀʉʋ 

 

ʄʠʰʠʥ ɸ.ʄ. 

 
 

ʆʪʢʨʳʪʠʝ ʘʚʪʦʨʦʤ ʎʝʥʪʨʘ ɺʩʝʣʝʥʥʦʡ (ʎɺ) ʢʘʢ ʘʢʪʠʚʥʦʡ 

ʦʙʣʘʩʪʠ ʄʝʪʘʛʘʣʘʢʪʠʢʠ ʧʦʟʚʦʣʠʣʦ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ 
ʢʦʩʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʉʦʣʥʮʘ ʠ ʟʝʤʥʳʝ 

ʧʨʦʮʝʩʩʳ. ʆʩʥʦʚʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʩʣʫʞʠʣʘ 

ʨʝʛʠʩʪʨʘʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʪʤyʥʦʛʦè ʠʟʣʫʯʝʥʠʷ ʎɺ. ʀʟʣʫʯʝʥʠʷ 

ʦʯʝʥʴ ʥʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ, ʥʦ ʠʤʝʶʱʝʛʦ ʩʢʨʳʪʫʶ ʮʠʢʣʠʯʥʦʩʪʴ ʦʢʦʣʦ 
6,5 ʩʫʪʦʢ.  

ʆʩʥʦʚʥʫʶ ʨʘʙʦʪʫ ʧʦ ʠʟʫʯʝʥʠʶ ʢʦʨʨʝʣʷʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʠʟʣʫʯʝʥʠʷ ʎɺ ʩ ʘʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʉʦʣʥʮʝ ʚʳʧʦʣʥʠʣʘ 
ʩʦʪʨʫʜʥʠʢ ɻɸʆ ʈɸʅ ʘʩʪʨʦʬʠʟʠʢ ʐʧʠʪʘʣʴʥʘʷ ɸ.ɸ., ʜʦʢʘʟʘʚʰʘʷ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʯʪʦ ʵʪʘ ʢʦʨʨʝʣʷʮʠʷ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʟʥʘʯʝʥʠʶ 0,9. ʇʨʠ ʵʪʦʤ ʚʳʙʨʦʩʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʎɺ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʙʫʞʜʘʶʪ ʎʝʥʪʨ ɻʘʣʘʢʪʠʢʠ ʠ ʛʣʦʙʘʣʴʥʫʶ 
ʘʥʠʟʦʪʨʦʧʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʪʢʨʳʪʫʶ ɹʘʫʨʦʚʳʤ ʖ.ɸ., ɽʬʠʤʦ-

ʚʳʤ ɸ.ɸ. ʠ ʐʧʠʪʘʣʴʥʦʡ ɸ.ɸ. (ʘʥʠʟʦʪʨʦʧʠʷ ɹɽʐ ï ʧʨʦʠʟʚʦʜ-

ʥʳʡ ʧʦʪʦʢ ʘʢʪʠʚʥʦʩʪʠ ʎɺ). 
ʅʘʩʢʦʣʴʢʦ ʤʥʝ ʠʟʚʝʩʪʥʦ ʧʦ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʀʥʪʝʨʥʝʪʘ, ʚ 

ʫʯʝʥʠʠ ʤʘʡʷ ʦ ʩʘʤʦʤ ʤʦʱʥʦʤ ʠʩʪʦʯʥʠʢʝ ʵʥʝʨʛʠʠ ʚ ʂʦʩʤʦʩʝ, ʢʘʢʠʤ 

ʷʚʣʷʝʪʩʷ ʎɺ, ʥʠʛʜʝ ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 
ʘʧʦʢʘʣʠʧʩʠʩʘ ʩʯʠʪʘʝʪʩʷ ʟʘʢʨʳʪʠʝ ʎʝʥʪʨʘ ɻʘʣʘʢʪʠʢʠ ʉʦʣʥʮʝʤ ʠ 

ʩʦʚʧʘʜʝʥʠʝ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ ʧʘʨʘʜʘ ʧʣʘʥʝʪ. ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘʢʨʳʪʠʝ ɿʝʤʣʠ ʦʪ ʎʝʥʪʨʘ ɻʘʣʘʢʪʠʢʠ ʉʦʣʥʮʝʤ ʤʘʣʦ 

ʧʦʚʣʠʷʝʪ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 
ʆʩʥʦʚʥʘʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʝʤʥʦʡ ʞʠʟʥʠ ʚʠʜʠʪʩʷ ʚ ʜʨʫʛʦʤ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʟʣʫʯʝʥʠʷ ʎɺ ʫʧʨʘʚʣʷʝʪ çʵʢʨʘʥè, ʥʘʟʚʘʥʥʳʡ 

ʤʥʦʡ ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʙʘʨʴʝʨʦʤ. ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʵʪʦʛʦ 
ʵʢʨʘʥʘ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʠ ʚʦ 

ʚʥʝʰʥʝʤ ʂʦʩʤʦʩʝ. ʋʢʘʟʘʥʥʘʷ ʚʳʰʝ ʮʠʢʣʠʯʥʦʩʪʴ 6,5 ʩʫʪʦʢ ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ ʷʚʣʷʝʪʩʷ 13-ʪʠʩʫʪʦʯʥʳʤ ʧʝʨʠʦʜʦʤ ʵʬʠʨʥʦʛʦ çʜʳʭʘʥʠʷè 

ʉʦʣʥʮʘ. ɹʦʣʝʝ ʠʟʚʝʩʪʥʦʡ ʤʦʜʦʡ (ʛʘʨʤʦʥʠʢʦʡ) ʪʘʢʦʛʦ ʜʳʭʘʥʠʷ 
ʷʚʣʷʝʪʩʷ 11-ʪʠʣʝʪʥʠʡ ʮʠʢʣ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɽʩʣʠ ʟʠʤʥʝʝ 

ʩʦʣʥʮʝʩʪʦʷʥʠʝ ʚ 2012 ʛʦʜʫ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʘʨʘʜʦʤ ʧʣʘʥʝʪ ʠ 

ʟʘʪʤʝʥʠʝʤ ʎʝʥʪʨʘ ɻʘʣʘʢʪʠʢʠ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʘʥʦʤʘʣʴʥʦ 
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ʙʦʣʴʰʦʝ çʦʢʥʦè ʚ ʟʘʱʠʪʥʦʤ ʙʘʨʴʝʨʝ, ʠ ʥʘ ɿʝʤʣʶ ʦʙʨʫʰʠʪʩʷ ʤʦʱ-

ʥʳʡ ʧʦʪʦʢ ʪʤyʥʦʡ ʤʘʪʝʨʠʠ ʠʟ ʛʣʘʚʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ 
ï ʎʝʥʪʨʘ ɺʩʝʣʝʥʥʦʡ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʘʢʦʛʦ ʩʮʝʥʘʨʠʷ ʝʩʪʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʛʜʘ 

ɿʝʤʣʷ, ʉʦʣʥʮʝ ʠ ʎɺ ʦʢʘʟʳʚʘʶʪʩʷ ʥʘ ʦʜʥʦʡ ʣʠʥʠʠ ʪʦʣʴʢʦ ʧʦ 

ʧʨʷʤʦʤʫ ʚʦʩʭʦʞʜʝʥʠʶ (çʘʟʠʤʫʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴè), ï ʘ ʵʪʦ ʙʳʚʘʝʪ 
21 ʬʝʚʨʘʣʷ ʠ 21 ʘʚʛʫʩʪʘ, ï ʪʦ ʚ ʙʣʠʞʘʡʰʠʝ ʜʥʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʚʳʰʝʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʎɺ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʛʥʦ-

ʟʠʨʫʝʤʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʜʥʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ 
21 ʜʝʢʘʙʨʷ ʠ 21 ʤʘʨʪʘ. ʀ ʚʩ yʵʪʦ ʝʞʝʛʦʜʥʦ. 

ɺ ʜʥʠ, ʢʦʛʜʘ çʫʜʘʨʳè ʠʟ ʎɺ ʙʣʠʟʢʠ ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ (ʧʦ 

ʧʨʠʥʷʪʦʡ ʚ ʤʦʠʭ ʨʘʙʦʪʘʭ ʰʢʘʣʝ ʵʪʦ 5 ʙʘʣʣʦʚ), ʥʘ ɿʝʤʣʝ ʫʚʝʣʠʯʠ-
ʚʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʠʩʣʦ ʪʝʭʥʦ-

ʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ ʠ ʧʦʚʳʰʘʝʪʩʷ ʩʤʝʨʪʥʦʩʪʴ ʣʶʜʝʡ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʴʰʫʶ ʥʘʫʯʥʫʶ ʨʘʙʦʪʫ ʚʳʧʦʣ-

ʥʠʣʠ ʦʢʝʘʥʦʣʦʛ ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʂʨʠʚʦʰʝʡ ʄ.ʀ. ʠ ʘʩ-
ʪʨʦʬʠʟʠʢ ʐʧʠʪʘʣʴʥʘʷ ɸ.ɸ.  

ʇʨʦʩʪʦʡ ʧʨʠʤʝʨ. ï ɿʘʧʫʩʢʠ ʩʧʫʪʥʠʢʦʚ ɿʝʤʣʠ ʠ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʢʦʨʘʙʣʷ 18 ʠ 24 ʘʚʛʫʩʪʘ ʵʪʦʛʦ ʛʦʜʘ ʙʳʣʠ ʘʚʘʨʠʡʥʳʤʠ, ʧʦʪʦʤʫ ʯʪʦ 
ʵʪʦ ʙʳʣʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʜʥʠ. 

ɺʳʚʦʜ ʪʘʢʦʡ: ʚ ʨʘʡʦʥʝ 21 ʜʝʢʘʙʨʷ 2012 ʛʦʜʘ ʤʦʛʫʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʢʘʪʘʢʣʠʟʤʳ, ʙʦʣʝʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ, ʯʝʤ ʚ 

ʦʙʳʯʥʳʝ ʛʦʜʳ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʩʷ ʯʠʩʣʦ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ ʠ 
ʩʤʝʨʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ. ʅʦ ʵʪʦ ʥʝ çʢʦʥʝʮ ʩʚʝʪʘè ʠ ʥʝ ʫʛʨʦʞʘʝʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʯʝʣʦʚʝʯʝʩʪʚʘ.  

 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 15.12.2011  

 

ʄʠʰʠʥ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ, ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ 
ʥʘʫʢ, ʧʦʣʢʦʚʥʠʢ ʚ ʦʪʩʪʘʚʢʝ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʆʪʜʝʣʘ 

ɹʠʦʬʠʟʠʯʝʩʢʠʭ ʇʨʦʙʣʝʤ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʯʣʝʥ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʣʫʙʘ ʫʯʥ̧ʳʭ (ʄʂʋ), ʣʘʫʨʝʘʪ ʇʨʝʤʠʠ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ (2011), ɹʝʟʩʤʝʨʪʥʳʡ ʧʦʯʸʪʥʳʡ ʯʣʝʥ 
ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ (2011) 
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ʇʉʀʍʀʂɸ. ʄɸʊɽʈʀʗ. ʇʆʃɽ.  
ʊɽʆʈʀʗ ʆɹʒɽɼʀʅɽʅʀʗ 

 

ʀ.ɺ. ɺʦʨʦʙʴʸʚʘ 

 

 

ɸʥʥʦʪʘʮʠʷ 

 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝ-

ʨʠʠ ʧʩʠʭʠʢʠ (ʤʘʪʝʨʠʠ ʜʫʰʠ), ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʝʡ ʧʨʦʷʚʣʝ-

ʥʠʡ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʩʠʭʠʢʠ ʦʪʨʘʞʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʜʝʡʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴ, ʢʦʧʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʨʘʟʚʠʪʘ ʥʘ 

ɿʝʤʣʝ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʚʩ yʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʞʠʚʳʤ, ʧʩʠʭʠʯʝʩʢʠʤ (ʜʫʰʝʚʥʳʤ, ʜʫʭʦʚʥʳʤ); ʠ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʣ, ʦʪʨʘʞʝʥʠʝʤ ʢʦʩʤʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ.  

 

ʕʥʝʨʛʠʷ ʧʦʣʷ ʧʩʠʭʠʢʠ ʪʝʣʘ (ʝy ʩʦʚʨʝʤʝʥʥʳʝ ʫʯʥyʳʝ ʥʘʟʚʘʣʠ 
ʪyʤʥʦʡ ʵʥʝʨʛʠʝʡ) ʩʣʘʙʦ ʫʣʘʚʣʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʧʦ 

ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʫʧʨʫʛʠʝ ʚʦʣʥʳ ʚ ʥʝʡ 

ʧʨʝʦʙʨʘʟʫʁ ʪʩʷ, ʠʟʤʝʥʷʷ ʩʚʦʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʠʦʙʨʝ-
ʪʘʷ ʥʝʩʚʦʡʩʪʚʝʥʥʳʝ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʳʭ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʧʨʫʛʠʭ ʚʦʣʥ. ʀʟ ʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʚ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʨʦʜʘ ʧʨʠʪʷʞʝʥʠʷ ʥʫʢʣʦʥʦʚ ʚ ʷʜʨʝ. ɿʘʨʷʞʝʥʥʘʷ 

ʯʘʩʪʠʮʘ ʧʨʠʪʷʥʫʪʘ ʢ ʥʝʟʘʨʷʞʝʥʥʦʡ, ʯʪʦ ʥʝʩʚʦʡʩʪʚʝʥʥʦ ʧʝʨʚʦʥʘ-
ʯʘʣʴʥʦʡ ʧʨʠʨʦʜʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ ʠ ʥʝʡʪʨʘʣʴʥʳʭ. 

ʇʨʦʠʩʭʦʜʷʱʠʡ ʦʙʤʝʥ ʩʚʦʡʩʪʚʘʤʠ ʦʙʲʷʩʥʥy ʧʨʠʨʦʜʦʡ ʧʩʠʭʠʯʝʩ-

ʢʦʛʦ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʫʧʨʫʛʦʛʦ (ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʛʦ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  
ɼʘʥʳ ï ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ ʠ ʤʦʜʝʣʴ ʘʪʦʤʘ ʩ 

ʫʯyʪʦʤ ʤʘʪʝʨʠʠ ʧʩʠʭʠʢʠ (ʜʫʰʠ).  
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ʅʘʯʘʣʦ 

 
ç...ʝʩʣʠ ʚʥʝʰʥʠʡ ʥʘʰ ʯʝʣʦʚʝʢ ʠ ʪʣʝʝʪ, 

ʪʦ ʚʥʫʪʨʝʥʥʠʡ ʩʦ ʜʥʷ ʥʘ ʜʝʥʴ ʦʙʥʦʚʣʷʝʪʩʷé 

ʚʠʜʠʤʦʝ ʚʨʝʤʝʥʥʦ, ʘ ʥʝʚʠʜʠʤʦʝ ʚʝʯʥʦè. 

ï 2ʂʦʨ.4:16,18 (ʩʨʦʜʥʠ ʄʬ.22:32) 
 

ʃʝʥʠʥ ʚ ʩʚʦ yʚʨʝʤʷ ʜʘʣ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʠ: 

"ʄʘʪʝʨʠʷ ʝʩʪʴ ʬʠʣʦʩʦʬʩʢʘʷ ʢʘʪʝʛʦʨʠʷ, ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʙʲʝʢ-
ʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʘʥʘ ʯʝʣʦʚʝʢʫ ʚ ʝʛʦ ʦʱʫʱʝʥʠʷʭ, ʢʦʪʦ-

ʨʳʝ ʢʦʧʠʨʫʶʪʩʷ, ʬʦʪʦʛʨʘʬʠʨʫʶʪʩʷ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘʰʠʤʠ 

ʦʱʫʱʝʥʠʷʤʠ, ʩʫʱʝʩʪʚʫʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʠʭ". ɺ ʜʨʫʛʠʭ ʦʧʨʝʜʝ-
ʣʝʥʠʷʭ ʤʘʪʝʨʠʷ (ʦʪ ʣʘʪ. mǕteria çʚʝʱʝʩʪʚʦè) ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ 

ʬʠʟʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʣʶʙʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʩʫʱʝʩʪʚʫʶ-

ʱʠʤʠ ʚ ʧʨʠʨʦʜʝ, ʦ ʢʦʪʦʨʳʭ ʦʧʷʪʴ ʞʝ ʤʦʞʥʦ ʩʫʜʠʪʴ ʙʣʘʛʦʜʘʨʷ ʦʱʫ-

ʱʝʥʠʷʤ. 
ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʤʘʪʝʨʠʷ ï ʦʙʲʝʢʪʠʚʥʘʷ ʦʪʨʘʞʥyʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ, ʜʘʥʥʘʷ ʥʘʤ ʚ ʦʱʫʱʝʥʠʷʭ. ʆʜʥʘʢʦ ʵʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ 

ʧʦʣʥʳ. ʆʱʫʱʝʥʠʝ ï ʯʘʩʪʴ ʧʩʠʭʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ ʩ ʮʝʧʦʯʢʦʡ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, 

ʛʜʝ ʤʳʰʣʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʦʪʨʘʞʝʥʠʷ ʚ ʤʦʟʛʝ 

ʦʢʨʫʞʘʶʱʝʛʦ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ɺ ʠʜʝʘʣʠʩʪʠʯʝʩʢʠʭ, ʜʫʘʣʠʩʪʠʯʝʩʢʠʭ 

ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʨʝʣʠʛʠʦʟʥʳʭ ʪʝʯʝʥʠʷʭ ʩʫʱʝʩʪʚʫʝʪ 
ʧʦʥʷʪʠʝ ʜʫʰʠ, ʢʦʪʦʨʘʷ ʦʙʲʷʩʥʷʝʪʩʷ ʢʘʢ ʙʝʩʩʤʝʨʪʥʘʷ ʩʫʙʩʪʘʥʮʠʷ, ʚ 

ʢʦʪʦʨʦʡ ʚʳʨʘʞʝʥʘ ʙʦʞʝʩʪʚʝʥʥʘʷ ʧʨʠʨʦʜʘ ʯʝʣʦʚʝʢʘ, ʜʘʶʱʘʷ ʥʘʯʘʣʦ 

ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʱʘʷ ʞʠʟʥʴ, ʩʧʦʩʦʙʥʦʩʪʠ ʦʱʫʱʝʥʠʷ, ʤʳʰʣʝʥʠʷ, 
ʩʦʟʥʘʥʠʷ, ʯʫʚʩʪʚ ʠ ʚʦʣʠ.  

ʇʩʠʭʠʢʘ (ʦʪ ʜʨ.-ʛʨʝʯ. {, ɣɡɢɐ } çʜʳʭʘʥʠʝ, ʜʫʰʘè) ʦʙʫʩʣʘʚʣʠ-

ʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʨʝʘʣʴʥʦʩʪʠ ʠʣʠ ʩʦʚʦʢʫʧ-
ʥʦʩʪʝʡ ʜʫʰʝʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ (ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʱʫʱʝʥʠʷ, ʵʤʦʮʠʠ, ʧʘʤʷʪʴ ʠ ʪ. ʧ.). ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʩʠʭʠʢʘ (ʜʫʰʘ) ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʝʡ.  

ʆʱʫʱʝʥʠʝ ï ʧʨʦʩʪʝʡʰʠʡ ʧʩʠʭʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʝʜʩʪʘʚ-
ʣʷʶɦʠʡ ʩʦʙʦʡ ʧʩʠʭʠʯʝʩʢʦʝ ʦʪʨʘʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʠ 

ʩʦʩʪʦʷʥʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʨʛʘʥʳ ʯʫʚʩʪʚ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ 
ʩʫʙʲʝʢʪʦʤ ʚʥʫʪʨʝʥʥʠʭ ʠʣʠ ʚʥʝʰʥʠʭ ʩʪʠʤʫʣʦʚ ʠ ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʧʨʠ 

ʫʯʘʩʪʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

      ɺ ʧʩʠʭʦʣʦʛʠʠ (ʛʨʝʯ. psyche ï ʜʫʰʘ, logos ï ʫʯʝʥʠʝ, ʥʘʫʢʘ) ʦʱʫ-
ʱʝʥʠʷ, ʩʯʠʪʘʶʪʩʷ ʧʝʨʚʦʡ ʩʪʘʜʠʝʡ ʨʷʜʘ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%81%D0%BF%D1%80%D0%B8%D1%8F%D1%82%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B1%D1%8A%D0%B5%D0%BA%D1%82_%28%D0%BF%D1%81%D0%B8%D1%85%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%29
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ʉʪʨʫʢʪʫʨʘ ʧʨʠʤyʘ ʠʥʬʦʨʤʘʮʠʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

 
ʈ Ÿ ʆʏ Ÿ ʅʀ Ÿ ɻʄ Ÿ ʆʑ Ÿ ʎɺ Ÿ (ʕʇ) Ÿ ʆʇ Ÿ (ʄ) Ÿ ʆʉ Ÿ ɺʅ. 

 

ʈʘʟʜʨʘʞʠʪʝʣʴ (ʩʣʫʭʦʚʦʡ, ʟʨʠʪʝʣʴʥʳʡ) (ʈ) ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʦʨʛʘʥʳ ʯʫʚʩʪʚ (0ʏ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʶʪ ʥʝʨʚʥʳʝ 
ʠʤʧʫʣʴʩʳ (ʅʀ), ʢʦʪʦʨʳʝ ʧʦ ʥʝʨʚʥʳʤ ʧʨʦʚʦʜʷʱʠʤ ʧʫʪʷʤ ʧʦʩʪʫʧʘ-

ʶʪ ʚ ʛʦʣʦʚʥʦʡ ʤʦʟʛ (ɻʄ) ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʪʘʤ. ɿʘʪʝʤ ʬʦʨʤʠʨʫ-

ʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʦʱʫʱʝʥʠʷ (ʆʑ), ʩʢʣʘʜʳʚʘʝʪʩʷ ʮʝʣʦʩʪʥʳʡ ʦʙʨʘʟ 

ʚʦʩʧʨʠʷʪʠʷ (ʎɺ) ʧʨʝʜʤʝʪʘ, ʢʦʪʦʨʳʡ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʵʪʘʣʦʥʘʤʠ 
ʧʘʤʷʪʠ (ʕʇ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʦʧʦʟʥʘʥʠʝ ʧʨʝʜʤʝʪʘ 

(ʆʇ), ʘ ʧʦʩʣʝ ʪʦʛʦ, ʧʨʠ ʤʳʩʣʝʥʥʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʪʝʢʫʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʞʥʝʛʦ ʦʧʳʪʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʤʳʩʣʠʪʝʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ (ʄ) ʧʨʦʠʩʭʦʜʠʪ ʦʩʤʳʩʣʝʥʠʝ (ʆʉ), ʧʦʥʠʤʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ. ɺʥʠʤʘʥʠʝ (ɺʅ) ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʨʠʤy ʠ 

ʧʦʥʠʤʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ.  

ɺʦʩʧʨʠʷʪʠʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʘʤʷʪʠ, ʟʘʧʦʤʠʥʘʥʠʝ ʥʝʚʦʟ-

ʤʦʞʥʦ ʙʝʟ ʚʦʩʧʨʠʷʪʠʷ, ʚʥʠʤʘʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʤʳʰʣʝʥʠʷ. 

 

ʌʠʣʦʩʦʬʠʷ ʦ ʧʨʦʪʝʢʘʥʠʠ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʦʚʦʨʠʪ 
ʩʣʝʜʫʶʱʝʝ:  

çɺ ʯʸʤ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʘʷ ʪʘʡʥʘ ʦʱʫʱʝʥʠʷ? ɿʘʢʣʶʯʘʝʪʩʷ 

ʦʥʘ ʚ ʪʦʤ, ʯʪʦ ʦʱʫʱʝʥʠʝ ʝʩʪʴ ʟʥʘʥʠʝ ʩʝʙʷ ʠ ʠʥʦʛʦ ʙʝʟ ʬʘʢʪʘ 
ʵʪʦʛʦ ʟʥʘʥʠʷ. ʆʱʫʱʝʥʠʝ ʩʧʣʦʰʴ ʪʝʯʸʪ. ʇʨʝʜʤʝʪ ʦʱʫʱʝʥʠʷ ʝʩʪʴ 

ʥʝʧʨʝʩʪʘʥʥʦ ʠ ʩʧʣʦʰʥʦ, ʥʝʨʘʟʣʠʯʠʤʦ ʫʙʳʚʘʶʱʘʷ ʠ ʧʨʝʙʳʚʘʶʱʘʷ 

ʩʤʳʩʣʦʚʘʷ ʤʘʩʩʘ. 

éɼʘʣʝʝ ʤʳ ʬʠʢʩʠʨʫʝʤ ʚ ʚʦʩʧʨʠʥʠʤʘʝʤʦʤ ʦʙʲʝʢʪʝ ʝʛʦ 
ʪʝʢʫʯʝʩʪʴ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʥʝʫʩʪʦʡʩʪʠʚʦʩʪʴ, ʠ ï ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʦʦʪʥʦʩʠʤ ʦʪʜʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʵʪʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʩ ʪʝʤ ʮʝʣʳʤ, ʠ 

ʫʞʝ ʥʝ ʪʝʢʫʯʠʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʘʥʥʳʡ ʦʙʲʝʢʪ. ʕʪʠʤ 
ʨʘʟʣʠʯʘʝʪʩʷ ʚʦʩʧʨʠʷʪʠʝ ʦʪ ʦʱʫʱʝʥʠʷ. ʕʪʠʤ ʚʥʦʩʠʪʩʷ ʚ ʥʝʛʦ 

ʟʨʷʯʝʩʪʴ ʠ ʨʘʩʯʣʝʥʸʥʥʦʩʪʴééʚʦʩʧʨʠʷʪʠʝ ʥʝ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴʩʷ 

ʙʝʟ ʦʱʫʱʝʥʠʷ, ʘ ʦʱʫʱʝʥʠʝ ʝʩʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʭʦʞʜʝʥʠʝ ʩʝʙʷ. 
ɺʦʩʧʨʠʷʪʠʝ ʚʝʜʴ ʠ ʝʩʪʴ ʪʦ ʞʝ ʩʘʤʦʝ ʦʱʫʱʝʥʠʝ, ʥʦ ʣʠʰʴ ʩ 

ʚʥʝʩʝʥʠʝʤ ʤʦʤʝʥʪʘ ʦʩʤʳʩʣʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ.  

ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʯʫʚʩʪʚʝʥ-

ʥʦʛʦ ʩʦʟʝʨʮʘʥʠʷ ï ʚʘʞʥʝʡʰʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʯʝʣʦʚʝʢʘ. 

ɽʩʣʠ ʚʦʩʧʨʠʷʪʠʝ ï ʦʩʦʟʥʘʥʠʝ ʦʱʫʱʝʥʠʷ, ʪʦ ʫʤʩʪʚʝʥʥʳʡ 

ʦʙʨʘʟ  ï ʦʩʦʟʥʘʥʠʝ ʚʦʩʧʨʠʷʪʠʷ.  
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ʂʦʛʜʘ ʤʳ ʠʤʝʝʤ ʤʳʩʣʝʥʥʳʡ ʦʙʨʘʟ ʚʥʝʰʥʝʛʦ ʧʨʝʜʤʝʪʘ, ʤʳ 

ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʚʦʩʧʨʠʥʠʤʘʝʤ ʨʘʩʯʣʝʥʸʥʥʦ ʠʥʦʝ ʠ ʚ ʥʤy ʥʘʭʦʜʠʤ 
ʩʝʙʷ. ʄʳ ʥʘʯʠʥʘʝʤ ʨʘʩʯʣʝʥyʥʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠ ʩʝʙʷ, ʠ ʧʨʠʪʦʤ 

ʩʝʙʷ ʢʘʢ ʩʝʙʷ ʞʝ, ʚ ʩʝʙʝ ʞʝ. ʄʳʩʣʝʥʥʳʡ ʦʙʨʘʟ ʚʥʝʰʥʝʡ ʚʝʱʠ ʠ ʚʩʷ 

ʵʪʘ ʦʙʳʜʝʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʩʧʦʩʦʙʥʦʩʪʠ ʯʫʚʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʫʙʲʝʢʪ, ʠʤʝʶʱʠʡ ʵʪʠ ʦʙʨʘʟʳ ʠ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʷ, ʫʞʝ ʥʘʯʠʥʘʝʪ ʨʘʩʯʣʝʥʸʥʥʦ ʚʩʧʦʤʠʥʘʪʴ ʩʝʙʷ, ʧʨʠʭʦʜʠʪʴ ʚ 

ʩʝʙʷ ʠ ʧʨʦʩʳʧʘʪʴʩʷ ʦʪ ʪʷʞʣyʦʛʦ ʩʥʘ ʠ ʢʦʰʤʘʨʦʚ ʨʘʟʜʨʘʞʝʥʠʡ, 

ʦʱʫʝɦʥʠʡ ʠ ʚʦʩʧʨʠʷʪʠʡ.  
ʆʙʨʘʟʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʝʩʪʴ ʨʘʟʣʠʯʘʶʱʝʝ ʟʥʘʥʠʝ ʠ ʠʥʦʛʦ ʠ 

ʩʝʙʷ. ʕʪʦ ï ʨʘʟʣʠʯʘʶʱʝʝ ʥʘʭʦʞʜʝʥʠʝ ʩʝʙʷ ʠ ʢʘʢ ʠʥʦʛʦ ʩʝʙʝ ʠ ʢʘʢ 

ʩʝʙʷ ʩʘʤʦʛʦé.è [1]. 
 

ʉʣʝʜʫʶʱʘʷ ʩʪʘʜʠʷ ï ʤʳʰʣʝʥʠʝ.  

çʄʳʰʣʝʥʠʝ ʝʩʪʴ ʟʥʘʥʠʝ ʩʝʙʷ ʚ ʩʚʦʝʡ ʨʘʟʜʝʣʴʥʦʩʪʠé ʈʘʟʫʤ-

ʥʦʝ ʤʳʰʣʝʥʠʝ, ʯʪʦʙʳ ʙʳʪʴ, ʪʨʝʙʫʝʪ ʤʳʰʣʝʥʠʷ ʩʚʝʨʭʨʘʟʫʤʥʦʛʦ. ɺ 

ʩʚʝʨʭʫʤʥʦʤ ʤʳʰʣʝʥʠʠ ʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʥʥʦʛʦ ʠ ʪʨʫʜʥʦʛʦ 
ʧʫʪʠ, ʥʘʢʦʥʝʮ, ʚʥʦʚʴ ʚʩʪʨʝʯʘʝʤʩʷ ʩ ʧʝʨʚʦʟʜʘʥʥʦʡ ʩʫʱʥʦʩʪʴʶ, 

ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪʩʷ ʠʟ ʧʝʨʚʦʩʫʱʥʦʩʪʠ ʢʘʢ ʝʸ ʘʜʝʢʚʘʪʥʦʝ 

ʧʦʚʪʦʨʝʥʠʝ ʚ ʠʥʦʙʳʪʠʠ. ʊʦʣʴʢʦ ʦʜʥʠʤ ʦʪʣʠʯʘʝʪʩʷ ʧʝʨʚʦʟʜʘʥʥʘʷ 
ʩʫʱʥʦʩʪʴ ʦʪ ʧʝʨʚʦʩʫʱʥʦʩʪʠ: ʦʥʘ ï ʥʝ ʧʝʨʚʦʩʫʱʥʦʩʪʴ, ʦʥʘ ï ʚ 

ʠʥʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʚʦʩʫʱʥʦʩʪʠ, ʦʥʘ ï ʩʫʱʥʦʩʪʴ ʥʝ ʩʘʤʘ ʧʦ 

ʩʝʙʝ, ʥʦ ʣʠʰʴ ʧʦ ʧʨʠʯʘʩʪʠʶ ʢ ʧʝʨʚʦʩʫʱʥʦʩʪʠ. ʆʥʘ ʠʤʝʝʪ ʦʜʥʦ 

ʠʤʷ ʩ ʥʝʶ ʠ ʜʝʨʞʠʪʩʷ ʦʜʥʦʶ ʵʥʝʨʛʠʝʡ. ʀ, ʦʜʥʘʢʦ, ʦʥʘ ï ʜʨʫʛʦʡ 
ʬʘʢʪ, ʟʘʚʠʩʠʤʳʡ ʦʪ ʧʝʨʚʦʩʫʱʥʦʩʪʠ ʠ ʣʠʰʴ ʧʦ ʧʨʠʯʘʩʪʠʶ ʢ ʥʝʡ 

ʩʫʱʠʡ. ɺʦ ʚʩʤy ʦʩʪʘʣʴʥʦʤ, ʢʨʦʤʝ ʠʥʘʢʦʚʦʩʪʠ ʬʘʢʪʘ, ʧʝʨʚʦʟʜʘʥʥʘʷ 

ʩʫʱʥʦʩʪʴ ʝʩʪʴ ʚʩʝʮʝʣʦ ʪʦ ʞʝ, ʯʪʦ ʠ ʧʝʨʚʦʩʫʱʥʦʩʪʴ.  

ʂʘʢʫʶ ʙʳ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʩʫʱʥʦʩʪʠ ʤʳ ʙʳ ʥʠ ʚʟʷʣʠ,  

ʚʝʟʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʩʷ ʵʥʝʨʛʠʷ ʮʝʣʠʢʦʤ.  

ʈʘʟʜʨʘʞʝʥʠʝ, ʦʱʫʱʝʥʠʝ, ʚʦʩʧʨʠʷʪʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʤʳʰ-
ʣʝʥʠʝ, ʛʠʧʝʨ-ʥʦʵʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ï ʚʩʸ ʵʪʦ ʝʩʪʴ ʠʝʨʘʨʭʠʷ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʪʝʣʣʠʛʝʥʮʠʠ. ʏʪʦʙʳ ʜʠʘʣʝʢʪʠʢʘ 

ʠʥʦʙʳʪʠʡʥʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʙʳʣʘ ʧʦʣʥʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʢʘʞʜʦʡ 

ʠʟ ɻʪʠʭ ʩʪʫʧʝʥʝʡ ʥʘʡʪʠ ʤʦʜʠʬʠʢʘʮʠʶ ʚ ʩʤʳʩʣʝ ʩʪʨʝʤʣʝʥʠʷ ʠ 
ʤʦʜʠʬʠʢʘʮʠʶ ʚ ʩʤʳʩʣʝ ʯʫʚʩʪʚʘ. ʊʦʛʜʘ ʤʳ ʧʦʣʫʯʠʤ ʪʘʢʫʶ ʞʝ 

ʠʝʨʘʨʭʠʶ ʩʪʨʝʤʣʝʥʠʡ ï ʦʪ ʞʠʟʥʝʥʥʦʛʦ ʧʦʨʳʚʘ ʦʨʛʘʥʠʟʤʘ ʠ 

ʞʠʚʦʪʥʳʭ ʚʣʝʯʝʥʠʡ ʜʦ ʩʘʤʦ ʟʘʤʢʥʫʪʦʩʪʠ ʠ ʢʨʫʛʦʚʨʘʱʝʥʠʷ ʩʪʨʝʤ-
ʣʝʥʠʷ ʚʦʢʨʫʛ ʩʝʙʷ ʩʘʤʦʛʦ, ʠ ʪʘʢʫʶ ʞʝ ʠʝʨʘʨʭʠʶ ʯʫʚʩʪʚ ï ʦʪ 

ʞʠʟʥʝʥʥʦ-ʞʠʚʦʪʥʦʛʦ ʩʘʤʦʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʢ ʫʤʥʦ-

ʩʝʨʜʝʯʥʦʤʫ ʠ ʵʢʩʪʘʪʠʯʝʩʢʦʤʫ ʫʪʚʝʨʞʜʝʥʠʶ ʩʝʙʷ ʠ ʚʩʝʛʦ ʠʥʦʛʦ ʚ 
ʦʜʥʦʡ ʩʚʝʨʭ- ʙʳʪʠʡʥʦʡ ʪʦʯʢʝè [1].  
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ɺ ʦʩʥʦʚʝ ʚʩʝʛʦ ʣʝʞʘʪ ʚʦʣʥʦʚʳʝ ʧʨʦʮʝʩʩʳ. ʃʶʙʦʝ ʪʝʣʦ, ʛʘʟ, 

ʞʠʜʢʦʩʪʴ ʠ ʜʨ. ʩʦʩʪʦʷʪ ʠʟ ʤʦʣʝʢʫʣ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ 
ʯʘʩʪʠʮʳ, ʦʙʣʘʜʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʦʣʥʳ. ɻʦʚʦʨʷ ʦʙ ʦʱʫʱʝʥʠʷʭ, 

ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʦʨʦʞʜʘʶʪ ʦʱʫʱʝʥʠʷ ʚʦʣʥʳ (ʦʱʫʱʝʥʠʷ 

ʠʤʝʶʪ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʫʶ ʧʨʠʨʦʜʫ).  

ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʢʦʣʝʙʘʥʠʷ ï 
ï ʊʘʢʪʠʣʴʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʩʧʦʟʥʘʪʴ ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ (ʛʘʟ, ʞʠʜʢʦʩʪʴ, ʪʚʨyʜʦʝ ʪʝʣʦ) ʠ ʬʦʨʤʫ ʧʨʝʜʤʝʪʦʚ ʧʣʦʪʥʦʛʦ 

(çʘʪʦʤʥʦ-ʤʦʣʝʢʫʣʷʨʥʦʛʦè) ʤʠʨʘ (ʧʣʦʪʥʦʩʪʴʶ ʙʦʣʝʝ 0.1 ʛ/ʤ
3 
ʢʘʢ ʤʳ 

ʧʨʠʥʷʣʠ ʚʳʰʝ). ʕʪʘ ʞʝ ʪʘʢʪʠʣʴʥʘʷ ʛʨʫʧʧʘ ʦʱʫʱʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʦʣʝʙʘʥʠʷ ʧʣʦʪʥʳʭ ʧʨʝʜʤʝʪʦʚ ʩ 

ʯʘʩʪʦʪʘʤʠ ʥʠʞʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʚʫʢʦʚʳʭ. ʅʝʤʥʦʛʦ ʦʩʦʙʥʷʢʦʤ, ʥʦ 
ʪʦʞʝ ʚ ʵʪʦʡ ʛʨʫʧʧʝ, ʩʪʦʷʪ ʦʱʫʱʝʥʠʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʥʘʟʳʚʘʶʪ 

ʚʝʩʪʠʙʫʣʷʨʥʳʤ ʘʧʧʘʨʘʪʦʤ.  
ï ʉʣʫʭʦʚʳʝ. ʋʭʦ ʯʝʣʦʚʝʢʘ ʚʦʩʧʨʠʥʠʤʘʝʪ ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ 

ʯʘʩʪʦʪʦʡ ʦʪ 16ï20 ɻʮ ʜʦ 15ï20 ʢɻʮ.  
ʘ) ɿʚʫʢʦʚʳʝ. ɺʦʩʧʨʠʷʪʠʝ ʟʚʫʢʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʫʰʝʡ.  

ʙ) ʀʥʬʨʘʟʚʫʢʦʚʳʝ. ʄʦʛʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, çʫʭʘ-

ʥʠʝʤè ʚ ʞʠʚʦʪʝ ʦʪ ʚʥʝʟʘʧʥʦʛʦ ʨʘʩʢʘʪʘ ʛʨʦʤʘ, ʫʧʘʚʰʝʡ ʥʘ ʩʪʨʦʡʢʝ 
ʧʣʠʪʳ, ʚʟʨʳʚʘ, ʦʱʫʱʝʥʠʝʤ ʩʪʨʘʭʘ ʚʦ ʚʨʝʤʷ ʛʨʦʟʳ, ʰʪʦʨʤʘ. 

ʚ) ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ. ʆʱʫʱʝʥʠʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʯʝʨʝʟ ʢʦʩʪʴ ʠ 

ʤʷʛʢʠʝ ʪʢʘʥʠ ʰʝʠ ʫʣʴʪʨʘʟʚʫʢʦʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪ ʩʭʦʜʥʳ ʩ 

ʦʱʫʱʝʥʠʝʤ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʚʳʩʦʢʠʭ ʩʣʳʰʠʤʳʭ ʪʦʥʦʚ ʙʦʣʴʰʦʡ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ.  

ï ʊʝʧʣʦʚʳʝ. ʉʦʧʨʦʚʦʞʜʘʶʪʩʷ ʯʫʚʩʪʚʦʚʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʚ ʠʥʬʨʘ-

ʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʅʘʠʙʦʣʴʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʪʝʧʣʦʚʦʤʫ 

ʠʟʣʫʯʝʥʠʶ ʦʙʣʘʜʘʶʪ ʥʘʰʠ ʥʘʨʫʞʥʳʝ ʧʦʢʨʦʚʳ.  

ï ɿʨʠʪʝʣʴʥʳʝ. ʇʦʩʨʝʜʩʪʚʦʤ ʛʣʘʟ ʤʳ ʚʦʩʧʨʠʥʠʤʘʝʤ ʜʣʠʥʳ 
ʚʦʣʥ 760 ï 380 ʥʤ, ï ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 4Ā10

14
 ï 8Ā10

14 
ɻʮ.  

ï ʆʩʷʟʘʪʝʣʴʥʳʝ, ʦʙʦʥʷʪʝʣʴʥʳʝ. ʅʦʩʦʤ ʠ ̫ʟʳʢʦʤ ʤʳ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʦʱʫʱʘʝʤ ʤʦʣʝʢʫʣʳ ï ʠʭ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʘʚ; ʠ ʥʘ 

ʧʦʠʩʪʠʥʝ ʦʛʨʦʤʥʦʤ ʩʧʝʢʪʨʝ ʚʝʱʝʩʪʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʤʳ ʙʝʟʦʰʠ-
ʙʦʯʥʦ ʩʧʦʩʦʙʥʳ ʦʪʣʠʯʠʪʴ ʦʜʠʥ ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʦʩʪʘʚ ʦʪ ʜʨʫʛʦʛʦ. 

ʗʟʳʢʦʤ ʠ ʥʦʩʦʤ ʤʳ ʯʫʚʩʪʚʫʝʤ ʩʦʩʪʘʚ ʚʝʱʝʩʪʚʘ, ʝʛʦ ʩʚʦʡʩʪʚʘ ʥʘ 

ʦʙʳʯʥʦ ʥʝʜʦʩʪʫʧʥʦʤ ʥʘʤ ʤʠʢʨʦʫʨʦʚʥʝ.  
ɸ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʦʛʦ ʞʝ ʩʘʤʦʛʦ ʚʝʱʝʩʪʚʘ ʤʳ ʦʱʫʱʘ-

ʝʤ ʪʘʢʪʠʣʴʥʦ, ʚʦʩʧʨʠʥʠʤʘʝʤ ʩʣʫʭʦʤ ʠ ʧʦʟʥʘʸʤ ʟʨʝʥʠʝʤ. ʀ ʢʨʦʤʝ 

ʚʝʱʝʩʪʚʘ ʤʳ ʤʦʞʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʫʚʩʪʚʦʚʘʪʴ ʧʦʣʷ ï ʚ 
ʠʥʬʨʘʢʨʘʩʥʦʤ ʠ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. 
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ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʠʪʤʦʚ ʤʦʟʛʘ ʤʝʥʷʝʪʩʷ ʧʩʠʭʠ-

ʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ.  
ʅʘʨʷʜʫ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ ʣʠʯʥʦʩʪʠ 

ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʣʘʩʩʘʤʠ ʧʩʠʭʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʠʟʫʯʘʝʪ ʥʘʫʢʘ ʧʩʠʭʦʣʦʛʠʷ.  

ʅʝʤʘʣʦ ʚʘʞʥʳʤ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʩʧʝʢʪʨʘ ʚʦʣʥ, ʦʙʫʩʣʘʚʣʠʚʘ-
ʶʱʠʭ ʧʨʦʮʝʩʩʳ, ʩʦʩʪʦʷʥʠʷ ʧʩʠʭʠʢʠ (ʊʘʙʣ.1) ʷʚʣʷʝʪʩʷ ʫʯʪy ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʘʣʴʬʘ-ʨʠʪʤʦʚ ʠ ʰʫʤʘʥʦʚʩʢʠʭ ʨʝʟʦʥʘʥʩʦʚ.  

ɼʘʥʥʳʝ ʠʟʣʦʞʝʥʳ ʚ ʪʘʙʣʠʮʝ ʊʘʙʣ.1, ʏʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʩʧʝʢ-
ʪʨʘ ʚʦʣʥ ʧʩʠʭʠʢʠ (ʜʫʰʠ).  

ʊʘʙʣ.1 

ʏʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʩʧʝʢʪʨʘ ʚʦʣʥ ʧʩʠʭʠʢʠ (ʜʫʰʠ)  
 

ʅʘʟʚʘʥʠʝ ʚʦʣʥ ʏʘʩʪʦʪʘ (ɻʮ) 

ʀʥʬʨʘʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ* 0.001 ɻʮ ï 0.1 ɻʮ 10
-3
 ï 10

-1
 

ʂʦʣʝʙʘʥʠʷ, ʦʱʫʱ. ʪʘʢʪʠʣʴʥʦ 0.1 ɻʮ ï 8 ɻʮ 10
-1
 ï 8 

ɺʦʣʥʳ ʐʫʤʘʥʘ 8 ɻʮ ï 16ɻʮ 8 ï 16 

ʀʥʬʨʘʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ 16 ï 25 ɻʮ 16 ï 25 

ʉʣʳʰʠʤʳʝ ʟʚʫʢ. ʢʦʣʝʙʘʥʠʷ 25 ɻʮ ï 20 ʢɻʮ 25 ï 2Ā10
4
 

ʋʣʴʪʨʘʟʚʫʢ 20 ʢɻʮ ï 30 ʢɻʮ 2Ā10
4
 ï 3Ā10

4
 

ʂʠʣʦʤʝʪʨʦʚʳʝ ʨʘʜʠʦʚʦʣʥʳ 30 ï 300 ʢɻʮ 3Ā10
4
 ï 3Ā10

5
 

ʉʨʝʜʥʠʝ ʚʦʣʥʳ 300 ʢɻʮ ï 3 ʄɻʮ 3Ā10
5
 ï 3Ā10

6
 

ʂʦʨʦʪʢʠʝ ʚʦʣʥʳ 3 ï 30 ʄɻʮ 3Ā10
6
 ï 3Ā10

7
 

ʄʝʪʨʦʚʳʝ ʚʦʣʥʳ 30 ï 300 ʄʛʮ 3Ā10
7
 ï 3Ā10

8
 

ɼʝʮʠʤʝʪʨʦʚʳʝ 300 ʄɻʮ ï 3 ɻɻʮ 3Ā10
8
 ï 3Ā10

9
 

ʉʘʥʪʠʤʝʪʨʦʚʳʝ (ʉɺʏ) 3 ï 30 ɻɻʮ 3Ā10
9
 ï 3Ā10

10
 

ʄʠʣʣʠʤʝʪʨʦʚʳʝ 30 ï 300 ɻɻʮ 3Ā10
10 
ï 3Ā10

11
 

ɼʝʮʠʤʠʣʣʠʤʝʪʨʦʚʳʝ 300 ɻɻʮ ï 3 ʊɻʮ 3Ā10
11

 ï 3Ā10
12

 

ʀʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ 3 ʊɻʮ ï 400ʊɻʮ 3Ā10
12
ï 4Ā10

14
 

ɺʠʜʠʤʦʝ ʩʚʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 400 ʊɻʮ ï 800 ʊɻʮ 4Ā10
14

 ï 8Ā10
14

 

ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 800 ʊɻʮ ï 30ʇɻʮ 8Ā10
14 
ï 3Ā10

16
 

ʈʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ 30 ʇɻʮ ï 60 ʕɻʮ 3Ā10
16 
ï 6Ā10

19
 

ɻʘʤʤʘ ï ʠʟʣʫʯʝʥʠʝ > 60 ʕɻʮ > 6Ā10
19

 
 

*ʀʥʬʨʘʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚʦʩʧʨʠʥʠʤʘ-

ʶʪʩʷ ʪʘʢʪʠʣʴʥʦ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʥy ʝr ʚʩʝʛʦ ʤʠʨʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʠʩʢʝ ʤʘ-

ʪʝʨʠʠ, ʢʦʪʦʨʘʷ ʙʳ ʩʚʷʟʘʣʘ ʚʦʝʜʠʥʦ ʚʩ yʚ ʧʨʠʨʦʜʝ. ʉʧʨʘʰʠʚʘʝʪʩʷ: 
ʯʪʦ ʵʪʦ ʟʘ ʤʘʪʝʨʠʷ ʪʘʢʘʷ, ʠʟ ʯʝʛʦ ʦʥʘ ʩʦʩʪʦʠʪ, ʢʘʢʦʡ ʦʥʘ ʧʨʠʨʦʜʳ?  

ʅʘʯʥyʤ ʩ ʪʦʛʦ ï ʯʪʦ ʠʟʚʝʩʪʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩ,y ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʠ-

ʨʦʜʝ, ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩ ʧʦʤʦʱʴʶ ʯʝʪʳʨʭy ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ: 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʩʠʣʴʥʦʛʦ ʷʜʝʨʥʦʛʦ (ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʛʦ ʟʘ ʧʨʠʪʷʞʝʥʠʝ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ ʚ ʷʜʨʝ) ʠ ʩʣʘʙʦʛʦ 

ʷʜʝʨʥʦʛʦ (ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʙʝʪʘ-ʨʘʩʧʘʜ). ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ 
ʫʯyʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ï ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ. ɹʘʨʠʦʥʥʘʷ 

ʤʘʪʝʨʠʷ ï ʤʘʪʝʨʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʙʘʨʠʦʥʦʚ (ʥʝʡʪʨʦʥʦʚ, ʧʨʦʪʦʥʦʚ) ʠ 
ʵʣʝʢʪʨʦʥʦʚ. ʅʘ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ ʙʘʟʠʨʫʝʪʩʷ ʚʩʷ ʬʠʟʠʢʘ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʧʦʥʷʪʠʝ ʦ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʷʭ ʢʘʢ ʦ ʧʦʣʷʭ ʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ 

ʘʙʩʦʣʶʪʥʦ ʚʩʝʤʠ ʚʨʘʱʘʶʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ. ʆʥʠ ʩʘʤʦʛʝʥʝʨʠ-

ʨʫʶʪʩʷ, ʧʦʨʦʞʜʘʶʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ ʬʦʨʤʦʡ. ɸ ʢʘʢʠʝ ʧʦʣʷ ʧʦʨʦʞʜʘ-

ʶʪ ʬʦʨʤʫ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ? 

ɺʩʷ ʩʫʪʴ ʥʝʠʟʚʝʩʪʥʦʡ ʨʘʥʝʝ ʤʘʪʝʨʠʠ (ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʷ), 
ʚʝʨʥʝʝ ï ʨʘʥʝʝ ʥʝ ʜʦʢʘʟʘʥʥʦʡ ʤʘʪʝʨʠʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʝʟ 

ʝy ʧʨʠʩʫʪʩʪʚʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʠ ʦʜʠʥ ʧʨʦʮʝʩʩ ʥʘ ɿʝʤʣʝ ʠ ʚ ʢʦʩʤʦ-

ʩʝ. ʆʥʘ ï ʦʩʥʦʚʘ ʚʩʝʛʦ ʞʠʚʦʛʦ. ʆʥʘ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʚʩʝ ʧʨʦʮʝʩʩʳ.  

ɹʝʟ ʯʝʛʦ ʥʝ ʦʙʭʦʜʠʪʩʷ ʥʠ ʦʜʠʥ ʧʨʦʮʝʩʩ ʚ ʤʠʨʝ? ʏʪʦ ʝʩʪʴ?  
çʅʝʪ ʫ ʪʝʙʷ ʯʝʣʦʚʝʢ ʥʠʯʝʛʦ, ʢʨʦʤʝ ʜʫʰʠè (ʇʠʬʘʛʦʨ).  

ɺ ʨʝʣʠʛʠʦʟʥʳʭ ʫʯʝʥʠʷʭ ɹʦʛ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ɼʫʰʘ, ʩʦʟʜʘʚ-

ʰʘʷ ʚʩ.y ʇʦʵʪʦʤʫ ʚʩ yʦʙʣʘʜʘʝʪ ʜʫʰʦʡ. ɼʨʫʛʠʝ ʚʦʩʧʨʠʥʠʤʘʶʪ ʇʨʠ-
ʨʦʜʫ (ʟʝʤʥʫʶ, ʢʦʩʤʠʯʝʩʢʫʶ) ʧʨʘʨʦʜʠʪʝʣʴʥʠʮʝʡ ʚʩʝʛʦ ʞʠʚʦʛʦ, 

ʦʪʦʞʜʝʩʪʚʣʷʷ ʝ yʩ ɼʫʰʦʡ.  

ʇʨʘʚʳ ʚʩ-yʪʘʢʠ ʤʘʪʝʨʠʘʣʠʩʪʳ ï ç... ʫ ʥʳʥʝʰʥʝʛʦ ʯʝʣʦʚʝʢʘ 
ʥʝʪ ʜʫʰʠ. ʀʙʦ ʦʪʜʘʥʘ ʦʥʘ ʧʦʣʥʦʩʪʴʶ ʨʘʙʦʪʝ, ʨʘʟʚʣʝʯʝʥʠʷʤ, 

ʪʨʷʧʢʘʤ, ʥʘʞʠʚʝè (ɸʚʨʝʣʠʡ ʄʘʨʢʦʚ). 

ʋʯyʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʯʝʣʦʚʝʢ ʚʦʩʧʨʠʥʠʤʘʝʪ ʦʢʨʫʞʘʶʱʠʡ 

ʤʠʨ ʙʣʘʛʦʜʘʨʷ ʧʩʠʭʠʢʝ, ʦʜʥʘʢʦ ʨʘʥʝʝ ï ʜʘʥʥʦʝ ʧʦʥʷʪʠʝ ʟʘʤʝʥʷʣʦʩʴ 
ʧʦʥʷʪʠʝʤ ʜʫʰʠ. ʅʘʧʨʠʤʝʨ, ʜʨʝʚʥʠʝ ʛʨʝʢʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʝʙʝ 

ʧʩʠʭʠʢʫ ʢʘʢ ʜʫʰʫ ʠʣʠ ʩʘʤʫ ʩʫʪʴ ʞʠʟʥʠ. ʅʦ ʦʪ ʧʝʨʝʥʦʩʘ ʩʣʘʛʘʝʤʳʭ 

ʩʫʤʤʘ ʥʝ ʤʝʥʷʝʪʩʷ. ʄʳ ʤʦʞʝʤ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʜʫʰʫ 
ʢʘʢ ʧʩʠʭʠʢʫ.  

ʊʘʢ ʚʦʪ, ʙʝʟ ʫʯʘʩʪʠʷ ʧʩʠʭʠʢʠ (ʜʫʰʠ) ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʠ 

ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʏʝʣʦʚʝʢ, ʫʜʘʣʠʚ ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ ʠʟ ʥʝʛʦ 
ʧʩʠʭʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ (ʚʧʨʦʯʝʤ, ʚʩ,y ʯʪʦ ʢʘʩʘʝʪʩʷ ʧʩʠʭʠʢʠ), 
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ʫʤʨyʪ. ʃʦʛʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʧʨʠʨʦʜʘ ʧʝʨʚʠʯʥʦʡ 

ʤʘʪʝʨʠʠ ï ʧʩʠʭʠʯʝʩʢʘʷ (ʜʫʰʝʚʥʘʷ).  

ʄʘʪʝʨʠʷ ʧʩʠʭʠʯʝʩʢʘʷ (ʜʫʰʝʚʥʘʷ) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʞʠʟ-

ʥʠ; ʠ ʠʤʝʥʥʦ ʦʥʘ ʦʙʲʝʜʠʥʷʝʪ ʚʩ yʚʦʢʨʫʛ.  

ʏʝʛʦ ʞʝ ʤʳ ʟʥʘʝʤ ʠ ʯʝʛʦ ʥʝ ʟʥʘʝʤ ʦ ʧʩʠʭʠʢʝ (ʜʫʰʝ), ʯʪʦʙʳ ʝʡ 

ʟʘʥʷʪʴ ʧʦ-ʧʨʘʚʫ ʛʣʘʚʝʥʩʪʚʫʶʱʝʝ ʤʝʩʪʦ ʚ ʥʘʫʢʘʭ? ɼʦ ʩʠʭ ʧʦʨ ʫʯ-y
ʥʳʝ ʚʩʝʛʦ ʤʠʨʘ ʟʘʜʘʶʪʩʷ ʚʦʧʨʦʩʘʤʠ: ʛʜʝ ʞʠʚʪy ʜʫʰʘ ʚ ʪʝʣʝ, ʢʘʢ ʦʥʘ 

ʚʳʛʣʷʜʠʪ. ʅʝ ʠʟʚʝʩʪʥʳ ʝy ʵʥʝʨʛʠʷ, ʤʘʩʩʘ, ʧʣʦʪʥʦʩʪʴ, ʦʙʲʤy, ʮʚʝʪʘ, ï 

ʜʦ ʩʠʭ ʧʦʨ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʦʡ ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʦʧʨʝʜʝʣʝʥʳ.  
 

ʄʠʣʣʠʦʥʳ ʩʝʥʩʠʪʠʚʥʳʭ ʣʶʜʝʡ ʚʩʝʛʦ ʤʠʨʘ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʩʣʳʰʘʪ ʤʳʩʣʠ ʜʨʫʛʠʭ ʣʶʜʝʡ ʠ ʦʙʱʘʶʪʩʷ ʩ ʥʠʤʠ ʩ ʧʦʤʦʱʴʶ ʚʥʫ-
ʪʨʝʥʥʝʛʦ ʛʦʣʦʩʘ ʥʘ ʣʶʙʦʤ ʨʘʩʩʪʦʷʥʠʠ (ʷʩʥʦʩʣʳʰʘʥʠʝ, ʪʝʣʝʧʦʨʪʘ-

ʮʠʷ). ʅʝʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʢʦʥʪʘʢʪ ʩ ʫʤʝʨʰʠʤʠ. ɺ ʋʢʨʘʠʥʝ ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʝʡʰʠʭ ʰʦʫ ʷʚʣʷʝʪʩʷ çɹʠʪʚʘ 

ʵʢʩʪʨʘʩʝʥʩʦʚè, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʚʘʥʠʝ ʣʫʯʰʝʛʦ 
ʵʢʩʪʨʘʩʝʥʩʘ ʩʝʟʦʥʘ ʧʦʣʫʯʘʝʪ ʯʝʣʦʚʝʢ, ʦʙʣʘʜʘʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʷʤʠ 

ʷʩʥʦʚʠʜʝʥʠʷ, ʷʩʥʦʩʣʳʰʘʥʠʷ, ʜʨʫʛʠʤʠ ʧʘʨʘʥʦʤʘʣʴʥʳʤʠ ʩʧʦʩʦʙʥʦ-

ʩʪʷʤʠ, ʣʫʯʰʝ ʜʨʫʛʠʭ ʦʱʫʪʠʚʰʠʡ ʧʨʝʜʤʝʪ ʦʙʩʫʞʜʝʥʠʷ. ʇʨʦʚʦʜʷʪʩʷ 
ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʦʚʝʨʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʵʢʩʪʨʘʩʝʥ-

ʩʘʤʠ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʷ ʛʨʫʧʧʠʨʫʝʪʩʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʢʩʧʝʨʠʤʝʥ-

ʪʳ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʦʥʢʠʤ ʦʱʫʱʝʥʠʷʤ ʩʣʝʜʫʝʪ ʚʝʨʠʪʴ.  

ʉʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʘʨʘʚʥʝ ʩ ʜʨʫʛʠʤʠ ʫʨʦʚʥʷʤʠ ʯʫʚʩʪ-
ʚʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʧʩʠʭʠʢʠ, ʜʫʰʠ. ʂʘʢ ʥʘʫʯʥʦ 

ʦʧʠʩʘʪʴ ʤʝʭʘʥʠʟʤʳ ʷʩʥʦʚʠʜʝʥʠʷ, ʷʩʥʦʩʣʳʰʘʥʠʷ, ʧʨʦʨʦʯʝʩʪʚʦ? ɹʝʟ 

ʩʤʝʢʘʣʢʠ ʟʜʝʩʴ ʥʝ ʦʙʦʡʪʠʩʴ, ï ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʟʘʥʠʤʘʣʠ ʫʯʥyʳʭ 
ʪr ʩʷʯʝʣʝʪʠʷʤʠ. ɺʝʨʫʶʱʠʝ ʣʶʜʠ, ʵʢʩʪʨʘʩʝʥʩʳ, ʧʨʠʚʝʨʞʝʥʮʳ 

ʡʦʛʦʚʩʢʠʭ ʠ ʜʨʫʛʠʭ ʥʝʥʘʫʯʥʳʭ ʫʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʘʤʠ ʫʯʥyʳʝ 

ʯʫʚʩʪʚʫʶʪ ʜʫʰʦʡ, ʚʠʜʷʪ ʜʫʭʦʚʥʳʤ ʟʨʝʥʠʝʤ, ʩʣʳʰʘʪ ʥʝʩʣʳʰʠʤʦʝ, 
ʛʦʚʦʨʷʪ ʚʥʫʪʨʝʥʥʠʤ ʛʦʣʦʩʦʤ. ɺʩʝ ʩ ʜʝʪʩʪʚʘ ʟʥʘʶʪ, ʯʪʦ ʚʦʣʰʝʙʩʪʚʦ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʚʦʦʙʨʘʞʝʥʠʠ ʠ ʤʝʯʪʳ ʤʦʛʫʪ ʩʙʳʚʘʪʴʩʷ.  

ʆʙʲʷʩʥʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʷʚʣʝʥʠʷ ʧʨʦʷʚʣʝʥʠʷ ʜʫʰʠ, 

ʧʩʠʭʠʢʠ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʢʠ ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʠʣʠ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ï ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  

 

ʂʨʫʧʥʝʡʰʠʡ ʥʝʤʝʮʢʠʡ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʴ ɻ. ɻʝʣʴʤʛʦʣʴʮ ʚ 
ʩʝʨʝʜʠʥʝ XIX ʚ. ʥʘʰʣy ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥʘ ʥʝ ʦʯʝʥʴ ʚʝʣʠʢʘ. ʊʘʢ, ʧʦ 

ʥʝʨʚʫ ʣʷʛʫʰʢʠ ʠʤʧʫʣʴʩ ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 30 ʤ/ʩʝʢ, ʘ ʧʦ 
ʥʝʨʚʘʤ ʯʝʣʦʚʝʢʘ ï ʜʦ 120 ʤ/ʩʝʢ. ʕʪʘ ʩʢʦʨʦʩʪʴ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ 
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ʥʠʞʝ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ ʚ ʚʦʟʜʫʭʝ ʠ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ï ʥʠ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʝ ʩʚʝʪʘ, ʥʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʟʚʫʢʘ. 
 

ʅʝʨʚʥʳʡ ʠʤʧʫʣʴʩ ï ʥʝ ʦʙʳʯʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʘ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʥʷʪʴ ʜʦ ʢʦʥʮʘ ʢʦʪʦʨʳʡ ʠ 

ʦʙʲʷʩʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ ʧʳʪʘʣʠʩʴ ʠ 

ʧʳʪʘʶʪʩʷ ʫʯʥyʳʝ ʠʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ.  
 

ɸʚʪʦʨ ʨʝʰʠʣʘ ʜʦʢʘʟʘʪʴ ʩʠʤʤʝʪʨʠʶ ʩʧʝʢʪʨʘ ʧʩʠʭʠʢʠ (ʩʠʤʤʝ-

ʪʨʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʮʝʣʦʩʪ-

ʥʦʡ ʩʠʩʪʝʤʳ) ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʠ ʤʝʭʘ-

ʥʠʢʠ, ʥʦ ʥʝ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʠʭ ʧʦʥʠʤʘʥʠʠ, ʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʩʠʭʠ-

ʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʫʯʪyʦʤ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʳʭ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʧʨʫʛʠʭ ʚʦʣʥ.  

 

ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʚʦʣʥʳ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ (ʤʝʭʘʥʠʯʝʩʢʦʡ, 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ), ʧʨʦʡʜʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʥʝʨʚʥʳʭ ʢʣʝʪʢʘʭ, 

ʤʝʥʷʶʪ ʩʚʦʶ ʧʨʠʨʦʜʫ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʚʦʣʥʳ çʚʝʜʫʪè ʩʝʙʷ ʢʘʢ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʝ: ʙʫʜʫʯʠ ʥʝʡʪʨʘʣʴʥʳʤʠ ʠʟʥʘʯʘʣʴʥʦ, ʦʥʠ ʚʩʪʫʧʘʶʪ 
ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʟʘʨʷʞʝʥʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʯʘʩʪʠʮʘ-

ʤʠ, ʪʝʨʷʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʥʦ ʥʝ ʩʪʘʥʦʚʷʩʴ ʜʦ ʢʦʥʮʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʥʘʯʠʥʘʶʪ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩ ʩʝʙʝ ʧʦʜʦʙʥʳʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʟʘʨʷʜʘʤʠ 
ʯʘʩʪʠʮʘʤʠ ʠ ʢʦʣʝʙʘʥʠʷʤʠ, ʥʦ ʠ ʩ ʥʝ ʦʙʣʘʜʘʶʱʠʤʠ ʟʘʨʷʜʦʤ. ɼʘʣʝʝ 

ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʚʥʫʪʨʝʥʥʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʧʩʠʭʠʢʝ.  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʪʨʦʥʘ ʠ ʧʨʦʪʦʥʘ ʚ ʷʜʨʝ (ʧʨʠʪʷʞʝʥʠʝ 
ʟʘʨʷʞʝʥʥʦʡ ʠ ʥʝ ʦʙʣʘʜʘʶʱʝʡ ʟʘʨʷʜʦʤ ʯʘʩʪʠʮʳ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʦʝ 

ʜʣʷ ʠʟʥʘʯʘʣʴʥʦʡ ʧʨʠʨʦʜʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʥʝʡʪʨʘʣʴʥʳʭ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʣʥ) ʘʥʘʣʦʛʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʧʩʠʭʠʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʠʮʳ ʷʜʨʘ 
ʦʢʨʫʞʝʥʳ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʳʤ 

ʧʦʣʝʤ, ʦ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʥʠʞʝ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʥʘʟʦʚʤy 

ʧʨʠʨʦʜʫ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʧʩʠʭʠʢʝ 
ʧʩʠʭʠʯʝʩʢʦʡ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʡ.  

 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʦʣʥ ʷʚʣʷʶʪʩʷ ʜʣʠʥʘ ʚʦʣʥʳ ʠ 
ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʚʦʣʥʘ, ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʚ ʧʦʜʦʙʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, ï ʪʝʨʷʝʪ, ʧʦʚʪʦʨʶʩʴ, 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʚʦʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʢʦʪʦ-

ʨʳʝ ʠʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ. ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʚʦʣʥ ʥʝʠʟʤʝʥʥʦ ʩʦ-
ʧʨʷʞʝʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʥ.  
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ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʟʚʫʢʦʚʦʡ ʚ ʚʦʣʥʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʠʤʧʫʣʴʩ, ʧʦʪʦʤ ʚ ʟʚʫʢʦʚʦʝ ʦʱʫʱʝʥʠʝ ʠ ʪ.ʜ. ʠʟʤʝʥʷʶʪʩʷ ʟʥʘʯʝʥʠʷ 
ʜʣʠʥ ʚʦʣʥ ʟʚʫʢʘ, ʘ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʦʩʪʘʶʪʩʷ ʧʨʝʞʥʠʤʠ.  

 

ʊʘʙʣ.2 

ʉʠʤʤʝʪʨʠʷ ʚʦʣʥ ʩʧʝʢʪʨʘ ʧʩʠʭʠʢʠ (ʜʫʰʠ)  
 

ɼʣʠʥʘ ʚʦʣʥʳ  (ʤ) ɺʠʜ ʢʦʣʝʙʘʥʠʷ ʏʘʩʪʦʪʘ 
Ĭ100 

ʄɻʮ 

3 000 000 ï

300 000 000 

3Ā1011ï 

3Ā109
 

ʀʥʬʨʘʟʚʫʢʦʚʳʝ 

ʢʦʣʝʙʘʥʠʷ 
0.001 ɻʮ ï0.1ɻʮ 

10-11 ï 

ï 10-9
 

3 000 000 ï 

30 000 ʢʤ 

3Ā109 ï 

3Ā107
 

ʂʦʣʝʙʘʥʠʷ, 

ʦʱʫʱʘʝʤʳʝ 
ʪʘʢʪʠʣʴʥʦ 

0.1 ɻʮ ï 8 ɻʮ 
10-9 ï 

ï 8Ā10-7
 

76 000 ï 
38 000 ʢʤ 

7.6Ā107ï 
3.8Ā107

 
ʊʵʪʘ-ʨʠʪʤ ʤʦʟʛʘ 4 ɻʮ ï 8ɻʮ 

4Ā10-7 ï 
ï 8Ā10-7

 

76 000 ï 

15 000 ʢʤ 

7.6Ā107 ï 

104
 

ɸʢʫʩʪʠʯʝʩʢʠʡ 

ʜʠʘʧʘʟʦʥ 
4ɻʮ ï 30 ʢɻʮ 

4Ā10-7 ï 

ï 3Ā10-4
 

10 ï 1 ʢʤ 
104 ï 

103
 

ʂʠʣʦʤʝʪʨʦʚʳʝ 

ʨʘʜʠʦʚʦʣʥʳ 
30 ï 300 ʢɻʮ 

3Ā10-4ï 

ï 3Ā10-3
 

1 ʢʤ ï 100 ʤ 
103 ï 

102
 

ʉʨʝʜʥʠʝ ʚʦʣʥʳ 300 ʢɻʮ ï 3ʄɻʮ 
3Ā10-3 ï 

ï 3Ā10-2
 

100 ï 10 ʤ 
102 ï 

10 
ʂʦʨʦʪʢʠʝ ʚʦʣʥʳ 3 ï 30 ʄɻʮ 

3Ā10-2 ï 

ï 3Ā10-1
 

10 ï 1 ʤ 
10 ï 

1 
ʄʝʪʨʦʚʳʝ ʚʦʣʥʳ 30 ï 300 ʄɻʮ 

3Ā10-1 ï 

ï 3 

1 ʤ ï 10 ʩʤ 
1 ï 

10 ï1 
ɼʝʮʠʤʝʪʨʦʚʳʝ 300 ʄɻʮ ï3ɻɻʮ 

3 ï 

ï 3Ā10 

10 ï 1 ʩʤ 
10-1 ï 

10-2
 

ʉʘʥʪʠʤʝʪʨʦʚʳʝ 

(ʉɺʏ) 
3 ï 30 ɻɻʮ 

3Ā10 ï 

ï 3Ā102
 

1 ʩʤ ï 1 ʤʤ 
10-2 ï 

10-3
 

ʄʠʣʣʠʤʝʪʨʦʚʳʝ 30 ï 300 ɻɻʮ 
3Ā102 ï 

ï 3Ā103
 

1 ï 0.1 ʤʤ 
10-3 ï 

10-4
 

ɼʝʮʠʤʠʣʣʠ-

ʤʝʪʨʦʚʳʝ 
300 ɻɻʮ ï 3ʊɻʮ 

3Ā103 ï 

ï 3Ā104
 

1ʤʤ ï760ʥʤ 
1Ā10-4 ï 

7.6Ā10-7
 

ʀʥʬʨʘʢʨʘʩʥʦʝ 

ʠʟʣʫʯʝʥʠʝ 
3 ʊɻʮ ï 40 ʊɻʮ 

3Ā104 ï 

ï 4Ā107
 

760 ï 380ʥʤ 
7.6Ā10-7 ï 

3.8Ā10-7
 

ɺʠʜʠʤʦʝ 

ʩʚʝʪʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ 

40 ʊɻʮ ï 80ʊɻʮ 
4Ā107 ï 

ï 8Ā107
 

380 ï 3 ʥʤ 
3.8Ā10-7 ï 

3Ā10-9 

ʋʣʴʪʨʘʬʠʦʣʝ-

ʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 
80ʊɻʮï100ʇɻʮ 

8Ā107 ï 

ï 1Ā109 

10 ʥʤ ï 3 ʧʤ 
3Ā10-9 ï 

3Ā10-11 

ʈʝʥʪʛʝʥʦʚʩʢʦʝ 

ʠʟʣʫʯʝʥʠʝ 
10 ʇɻʮ ï10ʕɻʮ 

109 ï 

ï 1011 



ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 
 

 

ʕʥʮʠʢʣʦʧʝʜʠʷ ʈʫʩʩʢʦʡ ʄʳʩʣʠ. ʊ. XVI , ʩʪʨ. 64 

ʇʨʦʚʝʜʤy ʵʢʩʧʝʨʠʤʝʥʪ. ʉʧʝʢʪʨ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʧʩʠʭʠʯʝʩ-

ʢʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʠʤ ʪʘʢʠʤ, ʚ ʢʦʪʦʨʦʤ ʜʣʠʥʳ ʚʦʣʥ ʠʟ ʜʠʘʧʘʟʦʥʘ ʚ 
ʜʠʘʧʘʟʦʥ ʧʝʨʝʭʦʜʷʪ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʦʣʥʘʤʠ, 

ʦʜʥʘ ʚ ʜʨʫʛʫʶ ʙʝʟ ʨʘʟʨʳʚʦʚ, ʩʦʭʨʘʥʷʷ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ.  

ʀʟ ʩʦʙʩʪʚʝʥʥʳʭ (ʠʟʥʘʯʘʣʴʥʳʭ ʚʭʦʜʥʳʭ ʧʨʠʨʦʜʥʳʭ) ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʫ ʫʧʨʫʛʠʭ ʚʦʣʥ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʘʙʣʠʮʳ ʩʦʭʨʘʥʷʪʩʷ ʪʦʣʴʢʦ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʠ. ɼʘʥʥʳʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʊʘʙʣ.2, 

ʉʠʤʤʝʪʨʠʷ ʚʦʣʥ ʩʧʝʢʪʨʘ ʧʩʠʭʠʢʠ (ʜʫʰʠ). ʆʥʠ ʧʦʤʦʛʫʪ ʥʘʤ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʜʘʣʴʥʝʡʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
ʉʠʤʤʝʪʨʠʷ ʩʧʝʢʪʨʘ ʧʩʠʭʠʢʠ (ʩʧʝʢʪʨʘ ʜʫʰʠ) ʦʯʝʚʠʜʥʘ. ʕʪʦ 

ʩʢʨʳʪʘʷ ʩʠʤʤʝʪʨʠʷ. ʇʦʜʨʦʙʥʝʝ ʦ ʩʠʤʤʝʪʨʠʠ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʥʠʞʝ.  
 

ʇʦʜʳʪʦʞʠʤ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʪʢʨʳʪʘ ʩʠʤʤʝʪʨʠʷ ʩʧʝʢʪʨʘ, 
ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʧʦʨʦʛʘʭ ʦʱʫʱʝʥʠʡ, ʚʢʣʶʯʘʷ 

ʨʠʪʤʳ ʤʦʟʛʘ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʪʦʨʳʭ ʫ ʯʝʣʦʚʝʢʘ ʚʦʟʥʠʢʘʝʪ ʩʤʝʥʘ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 
(ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) ʧʝʨʝʜʘʪyʩʷ ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ 

ʠ ʟʘʧʝʯʘʪʣʝʚʘʝʪʩʷ ʚ ʠʭ ʩʪʨʫʢʪʫʨʝ [37].  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʨʘʙʦ-
ʪʦʡ ʧʩʠʭʠʢʠ.  

ɺʩʝ ʪʝʣʘ, ʠʭ ʧʦʣʷ ʥʘʭʦʜʷʪʩʷ ʚ ʞʠʟʥʝʥʥʦʤ ʜʫʰʝʚʥʦʤ (ʧʩʠʭʠ-

ʯʝʩʢʦʤ) ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʙʲʝʜʠʥʷʶʱʝʤ ʚʩʝ ʚʠʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

(ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ, ʩʠʣʴʥʦʝ ʷʜʝʨʥʦʝ, ʩʣʘʙʦʝ ʷʜʝʨʥʦʝ, ʛʨʘʚʠʪʘʮʠ-
ʦʥʥʦʝ).  

ɺ ʪʘʙʣʠʮʝ ʊʘʙʣ. 2 ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: ʘ) 

ʚʩʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʧʦʢʘʟʘʥʳ ʜʣʷ ʤʥʦʞʠʪʝʣʷ Ĭ100ʄɻʮ 
(100 ʄɻʮ = 1Ā10

8
 ɻʮ), ʘ ʜʣʠʥ ʚʦʣʥ ï ʚ ʤʝʪʨʘʭ; ʙ) ʚʳʜʝʣʝʥ ʦʪʜʝʣʴʥʦ 

ʜʠʘʧʘʟʦʥ ʪʵʪʘ-ʨʠʤʘ  ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ; ʚ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʝʢʪʨʳ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʜʥʦʡ ʩʪʨʦʢʦʡ; ʛ) 
ʦʙʲʝʜʠʥʝʥʳ ʚʦʣʥʳ, ʩʦʟʜʘʶʱʠʝ ʨʝʟʦʥʘʥʩ ʐʫʤʘʥʘ ʩ ʘʢʫʩʪʠʯʝʩʢʠʤ 

ʜʠʘʧʘʟʦʥʦʤ.  
 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʫʧʨʫʛʦʝ ʧʩʠʭʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʚ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦ-ʫʧʨʫʛʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʧʦʣʝ). ʇʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ 

ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʧʨʠʪʷʞʝʥʠʷ ʠ ʦʪʪʘʣʢʠʚʘʥʠʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ:  
 

           1. ʧʦʣʦʞʠʪʝʣʴʥʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ;  
 

             2. ʟʘʨʷʞʝʥʥʳʝ ʠ ʥʝʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ 

(ʷʜʨʘ) 
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            3. ʚʦʣʥʳ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʜʠʘʧʘʟʦʥʳ ʚʦʣʥ: ʘ) ʩʧʝʢʪʨ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʘʢʫʩʪʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ; ʙ) ʩʧʝʢʪʨ 
ʚʠʜʠʤʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ, ʦʱʫʱʘʝʤʳʭ ʪʘʢʪʠʣʴʥʦ, 

ʜʠʘʧʘʟʦʥʦʤ ʪʵʪʘ-ʨʠʪʤʘ, ʘ ʪʘʢʞʝ ʚʦʣʥʳ ʢʘʞʜʦʛʦ ʠʟ ʜʠʘʧʘʟʦʥʦʚ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ; ʚ) ʩʧʝʢʪʨ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʜʠʘʧʘʟʦʥ 

ʢʦʣʝʙʘʥʠʡ, ʦʱʫʱʘʝʤʳʭ ʪʘʢʪʠʣʴʥʦ, ʘ ʪʘʢʞʝ ʚʦʣʥʳ ʢʘʞʜʦʛʦ ʠʟ 
ʜʠʘʧʘʟʦʥʦʚ ʚ ʦʪʜʝʣʴʥʦʩʪʠ; ʛ) ʩʧʝʢʪʨ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ 

ʜʠʘʧʘʟʦʥ ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʣʥʳ ʢʘʞʜʦʛʦ ʠʟ 

ʜʠʘʧʘʟʦʥʦʚ ʚ ʦʪʜʝʣʴʥʦʩʪʠ; ʜ) ʩʧʝʢʪʨʫ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʪʘʢʞʝ 
ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʥyʥʳʡ ʜʠʘʧʘʟʦʥ ʚʦʣʥ, ʦʜʥʘʢʦ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʝʱ yʥʝ ʚʳʩʚʝʪʣʝʥʳ 

ʥʘʫʢʦʡ; ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʦʧʫʩʪʠʤ ʨʘʩʩʤʦʪʨʝ-
ʥʠʝ ʩʧʝʢʪʨʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ.  
 

            4. ʜʠʘʧʘʟʦʥʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ (ʨʘʜʠʦʚʦʣʥ).  
 

ɸʚʪʦʨ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʟʘʨʷʞʝʥʥʳʝ ʠ 

ʥʝʡʪʨʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʧʨʠʪʷʛʠʚʘ-
ʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʪʦʯʥʦ ʪʘʢʞʝ, ʢʘʢ ï ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʠ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʧʨʝʜʩʪʘʚʣʷʷ ʙʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ ʩʚʦʡʩʪʚʫ ʧʨʠʪʷʞʝʥʠʷ ʥʦʚʳʡ ʚʠʜ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʨʠʨʦʜʘ ʢʦʪʦʨʦʡ ï ʧʩʠʭʠʯʝʩʢʘʷ. ɺʩʝ ʪʝʣʘ, 

ʦʙʣʘʜʘʶʱʠʝ ʩʧʝʢʪʨʦʤ ʚʦʣʥ ʧʩʠʭʠʢʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʪʝʨʠʝʡ, 

ʧʦʣʝʤ ʧʩʠʭʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʨʠʪʷʛʠʚʘʷʩʴ ʠʣʠ 

ʦʪʪʘʣʢʠʚʘʷʩʴ.  
ɼʘʚʘʡʪʝ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ: ʚ ʧʨʠʨʦʜʝ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʠʩʭʦ-

ʜʷʪ ʧʨʝʚʨʘʱʝʥʠʷ. ɺʦʣʥʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʯʘʩʪʠʮʫ, ʯʘʩʪʠʮʘ ʧʨʝʚʨʘ-

ʱʘʝʪʩʷ ʚ ʚʦʣʥʫ; ʯʘʩʪʠʮʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʩʝʙʝ ʧʦʜʦʙʥʳʝ ʯʘʩʪʠʮʳ; 
ʦʜʠʥ ʚʠʜ ʵʥʝʨʛʠʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʜʨʫʛʦʡ ʠ ʥʘʦʙʦʨʦʪ. ʇʦʯʝʤʫ ʞʝ 

ʚʦʣʥʳ ʥʝ ʤʦʛʫʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʩʝʙʝ ʧʦʜʦʙʥʳʝ? ʇʨʝʚʨʘʱʝʥʠʷ 

ʦʜʥʦʛʦ ʚ ʜʨʫʛʦʝ ï ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʥʘʰʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ.  

ʀ ʚʧʦʣʥʝ ʣʦʛʠʯʥʦ ʜʦʧʦʣʥʠʪʴ ʩʚʷʟʴ ʧʨʝʚʨʘʱʝʥʠʡ ʚʦʣʥʘ-
ʯʘʩʪʠʮʘ Ÿ ʯʘʩʪʠʮʘ-ʯʘʩʪʠʮʘ Ÿ ʯʘʩʪʠʮʘ-ʚʦʣʥʘ ʧʨʝʚʨʘʱʝʥʠʝʤ ʚʦʣʥʘ-

ʚʦʣʥʘ, ʟʘʤʢʥʫʚ ʮʝʧʦʯʢʫ. ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʧʦ ʟʘʢʦʥʫ ʪʦʞʜʝʩʪʚʘ ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʦʩʪʝʡ ʦʜʥʠʤ ʠʟ ʩʚʦʡʩʪʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʠʭ 
ʚʟʘʠʤʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʚʦʣʥʦʚʳʝ ʩʧʝʢʪʨʳ ʜʦʣ-

ʞʥʳ ʧʨʝʚʨʘʱʘʪʴʩʷ ʦʜʠʥ ʚ ʜʨʫʛʦʡ.  

ʉʣʝʜʫʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʦʢʘʞʫʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʧʝʢʪʨʘ ʚ 
ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣ. 2. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʝʚʝʩʦʤʦʩʪʠ, ʧʨʠ ʚʦʟʛʦʨʘʥʠʠ ʦʛʥʷ, ʧʦʞʘʨ ʥʝ 

ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ. ʆʛʦʥʴ ʩʪʘʥʦʚʠʪʩʷ ʩʬʝʨʠʯʝʩʢʠʤ.  
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ʇʨʝʜʩʪʘʚʠʤ ʚʩʝ ʚʦʣʥʳ ʩʧʝʢʪʨʘ ʧʩʠʭʠʢʠ ʩʬʝʨʠʯʝʩʢʠʤʠ 

(ʈʠʩ.1), ʧʦʣʝ ï ʩʬʝʨʦʡ. ʇʦʤʝʩʪʠʤ ʚ ʮʝʥʪʨ ʩʬʝʨʠʯʝʩʢʦʡ ʚʦʣʥʳ 
ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ. 

 

 
 

ʈʠʩ.1 ʉʬʝʨʠʯʝʩʢʠʝ ʚʦʣʥʳ. 

 

ʋʨʘʚʥʝʥʠʝ ʵʡʢʦʥʘʣʘ ʩʬʝʨʠʯʝʩʢʦʡ ʚʦʣʥʳ:  E(r ) = nĀ||r ||,  
 

ʛʜʝ: |r| = ã ʭ
2
 +y

2
 + z

2
.  

ʕʪʦ ʜʣʠʥʘ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

 

ʇʨʝʜʩʪʘʚʠʤ ʤʘʩʩʠʚʥʳʝ ʪʝʣʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʟʘ ʝ yʧʨʝ-
ʜʝʣʘʤʠ. ʆʢʦʣʦʟʚʟyʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʙʲʤyʥʳʤ ʪʨʭyʤʝʨ-

ʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʚ ʥʝʢʦʪʦʨʳʭ ʪʝʦʨʠʷʭ ï ʯʝʪʳʨʭyʤʝʨʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ-ʚʨʝʤʝʥʝʤ.  

ʅʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-
ʥʦ-ʫʧʨʫʛʦʛʦ ʧʦʣʷ ʪʝʣʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʨʘʚʥʦ 3Ā10

11
ʤ, ʷʚʣʷʝʪʩʷ 

ʜʠʘʤʝʪʨʦʤ ʧʦʣʷ.  

ʈʘʟʤʝʨ ʨʘʜʠʫʩʘ  1,5Ā10
11
ʤ.  

 

ʏʪʦʙʳ ʜʦʢʘʟʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʝʜʳʜʫʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʇʨʝʜʩʪʘʚʠʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʝ ʧʦʣʝ ʪʝʣʘ ʚ ʚʠʜʝ ʰʘʨʘ ʩ ʨʘʜʠʫ-

ʩʦʤ, ʨʘʚʥʳʤ 1,5Ā10
11
ʤ (ʈʠʩ.2). ɽʩʣʠ ʚ ʤʠʨʝ ʥʝʪ ʧʫʩʪʳʭ ʤʝʩʪ, ʥʝ 

ʟʘʧʦʣʥʝʥʥʳʭ ʞʠʚʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʫʧʨʫʛʦʡ ʤʘʪʝʨʠʝʡ, ʞʠʚʳʤ 

ʧʦʣʝʤ, ʠ ʢʘʞʜʦʝ ʪʝʣʦ ʦʙʣʘʜʘʝʪ ʵʪʠʤ ʧʦʣʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ɿʝʤʣʷ, ï 

ʪʦʛʜʘ ʨʘʜʠʫʩ ʞʠʟʥʝʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʦʣʷ 
ɿʝʤʣʠ ʙʫʜʝʪ ʨʘʚʝʥ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʮʝʥʪʨʘ ʚʠʜʠʤʦʡ ɿʝʤʣʠ ʜʦ 

ʚʠʜʠʤʦʛʦ ʪʝʣʘ ʉʦʣʥʮʘ, ʘ ʥʝʚʠʜʠʤʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʝ 

(ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʫʧʨʫʛʦʝ) ʧʦʣʝ ʉʦʣʥʮʘ ʙʫʜʝʪ ʥʘʢʨʳʚʘʪʴ ɿʝʤʣʶ ʠ 
ʜʨʫʛʠʝ ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʦʝ ʨʘʩʩʫʞʜʝʥʠʝ ʙʫʜʝʪ 

ʧʨʘʚʠʣʴʥʦ, ʝʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ɿʝʤʣʷ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʉʦʣʥʮʝʤ ʥʘ 

ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʚʧʣʦʪʴ ʜʦ ʩʪʦʣʢʥʦʚʝʥʠʷ.  
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ʈʠʩ. 2. ʊʝʣʦ ɿʝʤʣʠ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʚʠʜʠʤʦʛʦ ʪʝʣʘ ɿʝʤʣʠ (r0 = 

6Ā10
6 
ʤ) ʠ ʥʝʚʠʜʠʤʦʛʦ ʪʝʣʘ ɿʝʤʣʠ (r  = 1,5Ā10

11 
ʤ) 

 

ɺʦʣʥʦʚʦʝ ʧʦʣʝ ʟʚʝʟʜʳ ʥʝ ʤʦʞʝʪ ʧʦʤʝʰʘʪʴ ʜʚʠʞʝʥʠʶ ʤʝʥʴ-

ʰʠʭ ʚʠʜʠʤʳʭ ʪʝʣ (ʧʣʘʥʝʪ, ʠʭ ʩʧʫʪʥʠʢʦʚ) ʚʥʫʪʨʠ ʧʦʣʷ.  

ʇʨʝʜʩʪʘʚʠʤ ʜʘʥʥʳʝ ʦ ʨʘʩʩʪʦʷʥʠʷʭ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝ-
ʤʳ ʠ ʃʫʥʳ ʠ ʨʘʜʠʫʩʘʭ ʠʭ ʧʦʣʝʡ ʚ ʊʘʙʣ.3, ʈʘʟʤʝʨʳ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʳʭ ʧʦʣʝʡ (ʤʘʪʝʨʠʡ) ʥʝʙʝʩʥʳʭ ʪʝʣ.  

ʊʘʙʣ. 3 

ʈʘʟʤʝʨʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʫʧʨʫʛʠʭ ʧʦʣʝʡ (ʤʘʪʝʨʠʡ) ʥʝʙʝʩʥʳʭ ʪʝʣ 
 

ʅʝʙʝʩʥʦʝ 

ʪʝʣʦ 

ʕʢʚʘʪʦʨʠ-

ʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ, ʤ 

ʈʘʩʩʪʦʷ-

ʥʠʝ ʜʦ 

ʉʦʣʥʮʘ, 

ʤ 

ʈʘʜʠʫʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥ

ʥʦʛʦ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦ-

ʫʧʨʫʛʦʛʦ 

ʧʦʣʷ, ʤ 

ʈʘʜʠʫʩ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪ-

ʥʦ-ʫʧʨʫʛʦʛʦ 

ʧʦʣʷ / ʵʢʚʘ-

ʪʦʨʠʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ, ʤ 

ʄʝʨʢʫʨʠʡ 4,8Ā106 4,6Ā1010 1,5Ā1011 å 10
4 

ɺʝʥʝʨʘ 1,2Ā107 1,1Ā1011 1,5Ā1011 å 10
4 

ɿʝʤʣʷ 1,2Ā107 1,4Ā1011 1,5Ā1011 å 10
4 

ʖʧʠʪʝʨ* 
14Ā107/2 = 
7Ā107 

7Ā1011 1,5Ā1011 å 104 

ʉʘʪʫʨʥ 1,2Ā108 1,3Ā1012 >1,5Ā1011 å 10
4 
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ʅʝʧʪʫʥ 4Ā107 4Ā1011 1,5Ā1011 å 10
4 

     

ʄʘʨʩ* 
(6,8Ā106)/2= 

3,3Ā10
6 2,0Ā1011 1,5Ā1011 å 105 

ʋʨʘʥ* 
(4,7Ā107)/2= 

2,6Ā107 
2,7Ā1012 1,5Ā1011 å 105 

     

ʃʫʥʘ 3,5Ā106 3,6Ā108 1,5Ā109 å 10
2 

 

*ɼʣʷ ʄʘʨʩʘ, ʖʧʠʪʝʨʘ ʠ ʋʨʘʥʘ ʚʤʝʩʪʦ ʨʘʟʤʝʨʘ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ 
ʜʠʘʤʝʪʨʘ ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʤʝʨ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʨʘʜʠʫʩʘ. 

 

ʀʟ ʊʘʙʣ. 3 ʚʠʜʥʦ, ʯʪʦ ʨʘʜʠʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛ-
ʥʠʪʥʦ-ʫʧʨʫʛʦʛʦ ʧʦʣʷ (ʧʦʣʷ ʧʩʠʭʠʢʠ) ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʡ ʠʟ ʧʣʘʥʝʪ 

ʨʘʚʝʥ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʮʝʥʪʨʘ ʝ yʚʠʜʠʤʦʛʦ ʤʘʩʩʠʚʥʦʛʦ ʪʝʣʘ ʜʦ ʉʦʣʥ-

ʮʘ. 

ɼʘʥʥʦʝ ʨʘʩʩʫʞʜʝʥʠʝ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʙʝʩʥʘʷ ʩʬʝʨʘ ï ʵʪʦ ʥʝ 
ʚʦʦʙʨʘʞʘʝʤʘʷ ʩʬʝʨʘ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʜʠʫʩʘ, ʥʘ ʢʦʪʦʨʫʶ 

ʧʨʦʝʮʠʨʫʶʪʩʷ ʥʝʙʝʩʥʳʝ ʪʝʣʘ, ʢʘʢ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ, ʘ ʞʠʚʦʝ 

ʥʝʚʠʜʠʤʦʝ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʝ ʰʘʨʦʦʙʨʘʟʥʦʝ ʧʦʣʝ ʥʝʙʝʩʥʦʛʦ 
ʪʝʣʘ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʦʛʦ ʬʠʢʩʠʨʦʚʘʥʳ. ɼʘʞʝ ʝʩʣʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʥʷʪʠʝ ʩʬʝʨʳ ʟʘʤʝʥʝʥʦ ʜʨʫʛʠʤ ʧʦʥʷʪʠʝʤ, ʩʫʪʠ ʜʘʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʥʝ ʤʝʥʷʝʪ. 
ɼʘʥʥʦʝ ʧʦʣʝ ʥʝʩʛʦʨʘʝʤʦ, ʢʘʢ ʠ ʤʘʪʝʨʠʷ, ʚʠʜ ʢʦʪʦʨʦʡ ʦʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-

ʥʝʡʪʨʘʣʴʥʳʝ ʧʦʣʷ ʚʳʜʝʨʞʠʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʉʦʣʥʮʘ.  

ʇʨʝʜʩʪʘʚʠʤ ʫʩʣʦʚʥʦ ʥʝʚʠʜʠʤʳʝ ʧʦʣʷ ʧʣʘʥʝʪ ʚ ʚʠʜʝ ʨʝʟʠʥʦ-
ʚʳʭ ʤʷʯʝʡ, ʜʦʪʨʘʛʠʚʘʶʱʠʭʩʷ ʠ ʦʪʪʘʣʢʠʚʘʶʱʠʭʩʷ ʦʪ ʧʨʝʛʨʘʜʳ. ʇʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʧʨʝʛʨʘʜʦʡ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʝʬʦʨʤʘʮʠʷ ʤʷʯʝʡ, 

ʧʨʝʚʨʘʱʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʠ ʥʘʦʙʦʨʦʪ, 
ʧʦʩʣʝ ʯʝʛʦ ʤʷʯʠ ʦʪʪʘʣʢʠʚʘʶʪʩʷ ʠ ʦʙʨʝʪʘʶʪ ʧʨʝʞʥʶʶ ʬʦʨʤʫ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪ ʚʦʟʥʠʢʰʫʶ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʧʝʨʠʛʝʣʠʝʤ ʧʣʘʥʝʪʳ ʠ ʝ y

ʘʬʝʣʠʝʤ. ʇʣʘʥʝʪʘ ɿʝʤʣʷ ʧʦʣʫʯʘʝʪ ʠʤʧʫʣʴʩ ʜʚʠʞʝʥʠʷ, ʥʝ 

ʜʦʪʨʘʛʠʚʘʷʩʴ ʩʚʦʠʤ ʚʠʜʠʤʳʤ ʪʝʣʦʤ ʢ ʪʝʣʫ ʉʦʣʥʮʘ, ʥʦ ʜʦʪʨʘʛʠ-
ʚʘʷʩʴ ʩʚʦʠʤ ʥʝʚʠʜʠʤʳʤ ʧʦʣʝʤ ʚʠʜʠʤʦʛʦ ʪʝʣʘ ʉʦʣʥʮʘ. ʕʪʦ ʞʝ 

ʫʪʚʝʨʞʜʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʤʘʩʩʠʚʥʳʤ ʪʝʣʘʤ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ.  
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ʈʘʜʠʫʩʳ ʥʝʚʠʜʠʤʦʛʦ ʧʦʣʷ ʞʠʟʥʠ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʧʣʘʥʝʪ ʚ 10
4
 

ʨʘʟ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨʘ ʠʭ ʚʠʜʠʤʦʛʦ ʪʝʣʘ (ʜʣʷ ʖʧʠʪʝʨʘ, ʄʘʨʩʘ ʠ 
ʋʨʘʥʘ ï ʚʠʜʠʤʦʛʦ ʨʘʜʠʫʩʘ).  

çʇʣʘʥʝʪʘ, ʢʘʢ ʠ ʯʝʣʦʚʝʢ, ï ʛʠʛʘʥʪʩʢʠʡ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤè [38]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʩʷ ɺʩʝʣʝʥʥʘʷ ï ʝʱy ʙʦʣʝʝ ʛʠʛʘʥʪʩʢʠʡ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ. 

ʊʦ ʝʩʪʴ ʚʩy (ʠ ʟʚʟyʜʳ, ʠ ʧʣʘʥʝʪʳ, ʠ ʩʧʫʪʥʠʢʠ ʧʣʘʥʝʪ) ʦʙʣʘʜʘʝʪ 
ʤʘʪʝʨʠʘʣʴʥʦʡ ʞʠʟʥʝʥʥʦʡ ʵʥʝʨʛʠʝʡ (ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʡ), ʢʦʪʦʨʘʷ ʜʣʷ ʯʝʣʦʚʝʢʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ 

ʧʩʠʭʠʯʝʩʢʘʷ.  
ɻʨʘʥʠʮʘ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ï ʵʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʚʥʫʪʨʠ ʛʝʣʠʦ-

ʩʬʝʨʳ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʟʘʤʝʜʣʝʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ 

ʜʦ ʟʚʫʢʦʚʳʭ ʩʢʦʨʦʩʪʝʡ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʢʦʨʦʩʪʠ ʩʘʤʦʛʦ ʉʦʣʥʮʘ). 
ɻʨʘʥʠʮʘ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʥʘʭʦʜʠʪʩʷ ʦʪ ʉʦʣʥʮʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, 

ʨʘʚʥʦʤ ʟʥʘʯʝʥʠʶ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʉʦʣʥʮʘ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ 10
4
 

(1,392Ā10
9
Ĭ10

4
 = 1,3Ā10

13
ʤ).  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʛʨʘʥʠʮʘ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʥʠʮʫ ʞʠʚʦʡ ʥʝʙʝʩʥʦʡ ʩʬʝʨʳ ʉʦʣʥʮʘ. 

ʊʘʢ ʢʘʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʠʟʣʫʯʝʥʠʝ ʧʦʣʷ 

ʧʩʠʭʠʢʠ, ʜʣʷ ʫʜʦʙʩʪʚʘ ʥʘʟʦʚʤy ʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴ-

ʥʳʤ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤ. 

 

ʂʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ ʩ ʫʯʪyʦʤ ʤʘʪʝʨʠʠ 

ʧʩʠʭʠʢʠ (ʜʫʰʠ).  
 

ɺʩʝʣʝʥʥʘʷ ï ʵʪʦ ʦʛʨʦʤʥʳʡ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ, ʦʙʣʘʜʘʶʱʠʡ 

ʧʩʠʭʠʢʦʡ (ʜʫʰʦʡ).  
ʇʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ɺʩʝʣʝʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʳ, ʦʥʠ ʟʘʚʠʩʷʪ 

ʦʪ ʧʨʦʪʝʢʘʥʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʙʠʦʨʠʪʤʦʚ). 

ʕɺʆʃʖʎʀʗ ʇʉʀʍʀʂʀ ï ʧʦʩʪʝʧʝʥʥʦʝ, ʥʝʧʨʝʨʳʚʥʦʝ, 
ʜʣʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʩʠʭʠʢʠ ʚʦ ʚʨʝʤʝʥʠ. 

ʅʘ ʧʨʠʤʝʨʝ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚʳʜʝʣʷʶʪ ʪʨʠ ʫʨʦʚʥʷ ʵʚʦʣʶ-

ʮʠʠ ʧʩʠʭʠʢʠ: ʤʝʞʚʠʜʦʚʦʡ, ʚʥʫʪʨʠʚʠʜʦʚʦʡ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ. 

ʄʝʞʚʠʜʦʚʦʡ ʫʨʦʚʝʥʴ ʵʚʦʣʶʮʠʠ ʧʩʠʭʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʝ-
ʧʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʝ yʦʪ ʧʨʦʩʪʳʭ ʬʦʨʤ ʢ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʧʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʦʪ ʧʝʨʚʳʭ ʨʳʙ ʢ ʟʝʤʥʦʚʦʜʥʳʤ, 

ʨʝʧʪʠʣʠʷʤ, ʧʪʠʮʘʤ, ʤʣʝʢʦʧʠʪʘʶʱʠʤ ʠ ʯʝʣʦʚʝʢʫ. ʕʪʦ ï ʵʚʦʣʶʮʠʷ 
ʧʩʠʭʠʢʠ ʢʘʢ ʷʚʣʝʥʠʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ. ɺʥʫʪʨʠʚʠʜʦʚʦʡ ʫʨʦʚʝʥʴ 

ʵʚʦʣʶʮʠʠ ʧʩʠʭʠʢʠ ʩʦʩʪʦʠʪ ʚ ʧʦʩʪʝʧʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʝ yʧʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʢʘʢ ʚʠʜʘ. ʏʝʣʦʚʝʢ ʢʘʢ ʚʠʜ 
ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 1,5ï3 ʤʣʥ. ʣʝʪ.  
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ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʧʩʠʭʠʢʘ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʣʘʩʴ. ʕʪʠ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʥʘʰʫ ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʵʚʦʣʶʮʠʶ ʧʩʠʭʠʢʠ. 
ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ï ʝy ʨʘʟʚʠʪʠʝ ʚ ʦʥʪʦʛʝʥʝʟʝ, ʪʦ ʝʩʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ (ʞʠʚʦʪʥʦʛʦ) ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʩʪʘʨʦʩʪʠ ʠ ʩʤʝʨʪʠ. 

 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʧʝʢʪʨ ʚʦʣʥ ʧʩʠʭʠʢʠ ʧʨʠʩʫʱ ʚʩʝʤ ʤʘʩ-
ʩʠʚʥʳʤ ʪʝʣʘʤ ʢʦʩʤʦʩʘ, ʘ ʪʘʢʞʝ ʧʦʪʦʤʫ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʚʦʣʥʳ ʦʙʣʘʜʘʶʪ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ, ʣʦʛʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʤ 

ʙʫʜʝʪ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʩʠʭʠʢʘ ʟʝʤʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩʬʦʨ-

ʤʠʨʦʚʘʣʘʩʴ ʙʣʘʛʦʜʘʨʷ ʧʩʠʭʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʦʩʤʦʩʘ.  
 
ʊʦʛʜʘ ɺʩʝʣʝʥʥʘʷ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʤʘʪʝʨʠʷ ʧʩʠʭʠ-

ʢʠ, ʧʨʝʪʝʨʧʝʚʘʝʪ ʵʚʦʣʶʮʠʶ ʧʩʠʭʠʢʠ. ʀʟʤʝʥʷʪʴʩʷ ʤʦʛʫʪ ʠ ʢʦʥʢʨʝʪ-

ʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʧʩʠʭʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʠ ʤʠʨ ʚ ʮʝʣʦʤ.  
ʇʩʠʭʠʯʝʩʢʘʷ (ʜʫʰʝʚʥʘʷ) ʤʘʪʝʨʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʚʝʱʝʩʪʚʘ 

ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ ʩ ʚʝʱʝʩʪʚʦʤ, ʦʙʲʝʜʠʥʷʷʩʴ ʚ ʦʜʥʦ 

ʮʝʣʦʝ. 

 

 
ʈʠʩ.3. ʉʢʦʧʣʝʥʠʝ ʛʘʣʘʢʪʠʢ 

 
 

ʈʠʩ.4. ʅʝʨʚʥʳʝ ʢʣʝʪʢʠ 

  

  
ʈʠʩ.5. ʂʘʤʝʨʪʦʥ ʍʘʙʙʣʘ ʈʠʩ.6. ʊʝʣʦ ʥʝʡʨʦʥʘ 
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ɺʦʣʦʢʥʘ ʩʢʦʧʣʝʥʠʷ ʛʘʣʘʢʪʠʢ ʩʭʦʞʠ ʩ ʢʣʝʪʢʘʤʠ ʥʝʨʚʥʦʡ ʩʠ-

ʩʪʝʤʳ (ʈʠʩ.3, 4). 
ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʘʚʪʦʨʘ, ʝʩʣʠ ʩʦʝʜʠʥʠʪʴ ʛʘʣʘʢʪʠ-

ʢʫ ʚʠʜʘ (Sa, Sb ʠʣʠ Sc) ʩ (SBc, SBb ʠʣʠ SBa), ʠ ʩ Ir (ʈʠʩ.5), ʪʦ 

ʧʦʣʫʯʠʪʩʷ ʩʪʨʫʢʪʫʨʘ, ʚ ʪʦʯʥʦʩʪʠ ʧʦʚʪʦʨʷʶʱʘʷ ʪʠʧʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʥʝʡʨʦʥʘ (ʈʠʩ.6). ʇʦʥʘʙʣʶʜʘʚ ʟʘ ʩʦʯʝʪʘʥʠʝʤ ʬʦʨʤ ʛʘʣʘʢʪʠʢ, ʤʦʞʥʦ 
ʥʘʡʪʠ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ ʬʦʨʤ, ʥʘʧʦʤʠʥʘʶʱʠʭ ʥʝʡʨʦʥʳ.  

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʛʘʣʘʢʪʠʢ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʘʢ ʦʙʣʘʜʘʶʱʠʝ ʧʩʠʭʠʢʦʡ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ 
ʤʥʦʛʦ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʯʝʤ ʠʭ ʚʠʜʠʤʳʝ ʯʘʩʪʠ. 

ʆʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ (ʢʦʩʤʦʩ) ʷʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʦʡ ʩʪʨʫʢʪʫ-
ʨʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʇʩʠʭʠʢʫ, ʄʠʨʦʚʫʶ ɼʫʰʫ.  

ʇʩʠʭʠʢʘ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʧʩʠʭʠʢʠ ʢʦʩʤʦʩʘ. 

 

ʆ ʤʦʜʝʣʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʯʪyʦʤ ʧʩʠʭʠʢʠ (ʜʫʰʠ)  
 

ɺ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʤ ʧʦʣʝ 

ʉʦʣʥʮʘ ʚʨʘʱʘʶʪʩʷ ʤʘʩʩʠʚʥʳʝ ʥʝʙʝʩʥʳʝ ʪʝʣʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, 
ʦʙʣʘʜʘʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʳʤʠ 

ʧʦʣʷʤʠ. ʉʧʫʪʥʠʢʠ ʧʣʘʥʝʪ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʩʚʦʠʭ ʧʣʘʥʝʪ.  

ʋʢʘʟʘʥʥʳʝ ʧʦʣʷ ʧʣʘʥʝʪ ʫʜʝʨʞʠʚʘʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʳʤ ʧʦʣʝʤ ʉʦʣʥʮʘ, ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʩ 
ʚʠʜʠʤʳʤ ʪʝʣʦʤ ʉʦʣʥʮʘ, ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʠ ʦʪʪʘʣʢʠʚʘʶʪʩʷ ʦʪ ʥʝʛʦ 

ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʘʬʝʣʠʷ, ʨʘʚʥʦʝ ʧʝʨʠʛʝʣʠʶ ʤʠʥʫʩ ʨʘʜʠʫʩ ʧʦʣʷ ʧʩʠ-

ʭʠʢʠ.  
ʆʙʱʘʷ ʤʘʩʩʘ ʢʘʞʜʦʛʦ ʠʟ ʥʝʙʝʩʥʳʭ ʪʝʣ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ 

ʫʜʝʨʞʠʚʘʝʪʩʷ ʦʙʱʝʡ ʤʘʩʩʦʡ ʉʦʣʥʮʘ. ʅʘʧʦʤʥʶ, ʯʪʦ ʧʦʣʝ ʧʩʠʭʠʯʝʩ-

ʢʦʝ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʧʨʠʪʷʛʠʚʘʪʴ.   
ɺʳʛʣʘʜʠʪ ʤʦʜʝʣʴ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʯʪyʦʤ ʧʩʠʭʠʢʠ 

(ʜʫʰʠ) ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ɿʝʤʣʷ ʠ ʜʨʫʛʠʝ ʧʣʘʥʝʪʳ ʩʚʦʠʤ 

ʥʝʚʠʜʠʤʳʤ ʧʩʠʭʠʯʝʩʢʠʤ (ʜʫʰʝʚʥʳʤ) çʞʠʚʦʪʦʤè ʢʘʪʘʶʪʩʷ ʧʦ 

ʉʦʣʥʮʫ ʚ ʧʦʣʝ ʞʠʟʥʠ ʉʦʣʥʮʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʃʫʥʘ ʩʚʦʠʤ 
ʥʝʚʠʜʠʤʳʤ ʧʩʠʭʠʯʝʩʢʠʤ (ʜʫʰʝʚʥʳʤ) çʞʠʚʦʪʦʤè ʢʘʪʘʝʪʩʷ ʧʦ ɿʝʤʣʝ 

ʚ ʧʦʣʝ ʞʠʟʥʠ ɿʝʤʣʠ. 

ʄʘʪʝʨʠʷ ʧʩʠʭʠʢʠ (ʜʫʰʠ), ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʥʝʙʝʩʥʳʝ ʪʝʣʘ, 
ʟʘʧʦʣʥʷʶʱʘʷ ʚʩ yʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʜʘʪy ʦʩʥʦʚʫ (ʚʦʟʤʦʞ-

ʥʦʩʪʴ) ʟʘʨʦʞʜʝʥʠʷ ʞʠʟʥʠ ʥʘ ʥʝʙʝʩʥʦʤ ʤʘʩʩʠʚʥʦʤ ʪʝʣʝ ʧʨʠ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʠ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʟʘʨʦʞʜʝʥʠʶ ʞʠʟʥʠ ʥʘ ʥʤy.  
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ɹʫʜʫʱʝʝ ɺʩʝʣʝʥʥʦʡ ʚʠʜʠʪʩʷ ʘʚʪʦʨʫ ʚ ʨʦʩʪʝ ʤʘʪʝʨʠʠ ʧʩʠ-

ʭʠʢʠ, ʜʫʰʠ, ʵʚʦʣʶʮʠʦʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʝ yʬʦʨʤ ʠ ʚʠʜʦʚ.  
ʊʝʣʦ ɿʝʤʣʠ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ.2. ʊʝʣʦ ɿʝʤʣʠ, ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʚʠʜʠʤʦʛʦ ʪʝʣʘ ɿʝʤʣʠ ʠ ʜʫʰʠ ɿʝʤʣʠ. ɼʠʘʤʝʪʨ ʰʘʨʘ, ʨʘʚʥʳʡ ʫʜʚʦ-

ʝʥʥʦʤʫ ʨʘʜʠʫʩʫ, ʷʚʣʷʝʪʩʷ ʦʩʴʶ ʰʘʨʘ, ʘ ʦʙʘ ʢʦʥʮʘ ʫʢʘʟʘʥʥʦʛʦ ʜʠʘ-

ʤʝʪʨʘ ï ʧʦʣʶʩʘʤʠ ʰʘʨʘ. ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʟʥʝʥʥʦʛʦ ʧʦʣʷ 
ɿʝʤʣʠ S = 4́ r

2
 = d́

2
 = 4,71Ā10

22 
ʤ Į. ʆʙʲʸʤ ʥʝʚʠʜʠʤʦʛʦ ʰʘʨʘ V = 

(4/3)Āˊr
3
 = 63,2Ā10

1000
 ʤ į.  

ʎʝʥʪʨ ʰʘʨʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʮʝʥʪʨʦʤ ʩʠʤʤʝʪʨʠʠ. ʀʟʚʝʩʪʥʦ, 
ʯʪʦ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʦʞʜʘʶʪʩʷ ʠ ʠʩʯʝʟʘʶʪ ʵʣʝʢʪʨʦʥʳ 

ʠ ʧʦʟʠʪʨʦʥʳ, ʧʨʦʪʦʥʳ ʠ ʘʥʪʠʧʨʦʪʦʥʳ ʠ ʚʦʦʙʱʝ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʯʘʩʪʠʮʳ. ɽʩʣʠ ʩʪʘʣʢʠʚʘʶʪʩʷ, ʩʢʘʞʝʤ, ʜʚʘ ʧʨʦʪʦʥʘ, ʵʪʠ ʤʝʨʮʘʶʱʠʝ 
(çʚʠʨʪʫʘʣʴʥʳʝè) ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʩʜʝʣʘʪʴʩʷ ʨʝʘʣʴʥʳʤʠ ï ʠʟ 

çʧʫʩʪʦʪʳè ʨʦʞʜʘʝʪʩʷ çʩʥʦʧ ʯʘʩʪʠʮè. ɺʳʚʦʜ: ʥʝʚʠʜʠʤʦʝ ʧʦʣʝ ɿʝʤʣʠ 

ʟʘʧʦʣʥʝʥʦ ʢʦʨʧʫʩʢʫʣʦʡ.  

ʄʘʩʩʘ ɿʝʤʣʠ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʡ ʨʘʚʝʥ 3Ā10
11 
ʤ, ʩʦʩʪʦʠʪ ʠʟ 

ʤʘʩʩʳ ʚʠʜʠʤʦʛʦ ʪʝʣʘ ɿʝʤʣʠ ʠ ʢʦʨʧʫʩʢʫʣʷʨʥʦʡ (ʢʦʨʧʫʩʢʫʣʷʨʥʦ-

ʚʦʣʥʦʚʦʡ) ʤʘʩʩʳ ʝ yʥʝʚʠʜʠʤʦʛʦ ʪʝʣʘ (ʈʠʩ.2).  

ʅʘ ʈʠʩ.2  r0 = 6Ā10
6 
ʤ;  r = 1,5Ā10

11 
ʤ.  

ɼʣʷ ʚʩʝʭ ʪʝʣ:  

ʄb = ʤv +  ʤnv, 

 

ʛʜʝ: ʤb ï ʦʙʱʘʷ ʤʘʩʩʘ ʪʝʣʘ, ʤv ï ʤʘʩʩʘ ʚʠʜʠʤʦʛʦ ʪʝʣʘ, ʤnv ï 
ʤʘʩʩʘ ʥʝʚʠʜʠʤʦʛʦ ʪʝʣʘ.  

 

ʄʘʩʩʘ ʥʝʚʠʜʠʤʦʛʦ ʪʝʣʘ ʩʦʩʪʦʠʪ ʠʟ ʤʘʩʩ ʵʣʝʤʝʥʪʘʨʥʳʭ 
ʯʘʩʪʠʮ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʥʝʚʠʜʠʤʦʛʦ ʪʝʣʘ.  

ʇʦʣʝ ʞʠʟʥʠ ʫʥʠʚʝʨʩʘʣʴʥʦ, ʠʤ ʦʙʣʘʜʘʶʪ ʚʩʝ ʪʝʣʘ. 

 
ʇʨʦʚʝʜʤy ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʉʨʘʚʥʠʤ ʢʣʘʩʩʠʯʝʩʢʠʡ 

ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʥʘ de = 5,63587610
-6 
ʥʤ = 5,6Ā10

-15 
ʤ ʩ ʨʘʜʠʫʩʦʤ 

ʙʣʠʞʘʡʰʝʡ ʢ ʷʜʨʫ ʦʨʙʠʪʳ ʵʣʝʢʪʨʦʥʘ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʚ ʤʦʜʝʣʠ 

ʘʪʦʤʘ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʅʠʣʴʩʦʤ ɹʦʨʦʤ ʚ 1913 ʛʦʜʫ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ 5,2917720859(36)Ā10
ī11

 ʤ. ɼʝʣʝʥʠʝ ʨʘʜʠʫʩʘ ʦʨʙʠʪʳ ʵʣʝʢ-
ʪʨʦʥʘ ʥʘ ʝʛʦ ʜʠʘʤʝʪʨ ʜʘʪy ʟʥʘʯʝʥʠʝ 10

4 
ʤ.  

ʆʪʥʦʰʝʥʠʷ ʨʘʜʠʫʩʘ ʢ ʜʠʘʤʝʪʨʫ ʨʘʚʥʳ ï ʠ ʜʣʷ ʧʣʘʥʝʪ, ʠ ʜʣʷ 

ʵʣʝʢʪʨʦʥʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʧʦʣʷ.  
ʄʦʜʝʣʴ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩʭʦʞʘ ʩ ʤʦʜʝʣʴʶ ʘʪʦʤʘ.  
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ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʚʪʦʨʦʤ ʤʦʜʝʣʴ ʘʪʦʤʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʟʚʝʩʪ-

ʥʦʡ ʪʝʤ, ʯʪʦ ʚ ʥʝʡ ʫʯʪʝʥʘ ʞʠʚʘʷ ʤʘʪʝʨʠʷ (ʤʘʪʝʨʠʷ ʧʩʠʭʠʯʝʩʢʘʷ). 
ʅʝʦʙʭʦʜʠʤʦ ʤʳʩʣʝʥʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʝʚʠʜʠʤʦʝ ʞʠʚʦʝ ʰʘʨʦʦʙ-

ʨʘʟʥʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʫʧʨʫʛʦʝ ʧʦʣʝ ʵʣʝʢʪʨʦʥʘ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʚ 

ʚʠʜʝ ʰʘʨʘ ʩ ʨʘʜʠʫʩʦʤ, ʨʘʚʥʳʤ 5,2917720859(36)Ā10
ī11 
ʤ.  

ʆʙʲyʤ ʰʘʨʘ (ʚʝʨʥʝʝ ï ʧʦʣʷ ʧʩʠʭʠʯʝʩʢʦʛʦ) ʵʣʝʢʪʨʦʥʘ ʨʘʚʝʥ 
4/3Ā3,16Ā(5,2917720859(36)Ā10

ī11
)į = 21,9Ā10

11
 ʤį. ɸʪʦʤ ʪʘʢʞʝ ʩʣʝʜʫʝʪ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʝʨʜʮʝ ʧʩʠʭʠʯʝʩʢʦʛʦ ʧʦʣʷ ʘʪʦʤʘ. ɼʠʘʤʝʪʨ ʘʪʦʤʥʦʛʦ 

ʷʜʨʘ ʨʘʚʝʥ 3Ā10
-14 
ʤ; ʨʘʟʤʝʨ ʘʪʦʤʘ ï 3Ā10

-10 
ʤ. ʈʘʟʤʝʨ ʘʪʦʤʘ ʚ 10

4 
ʨʘʟ 

ʙʦʣʴʰʝ ʝʛʦ ʜʠʘʤʝʪʨʘ. ɺʳʛʣʷʜʠʪ ʤʦʜʝʣʴ ʘʪʦʤʘ ʩ ʫʯʪyʦʤ ʧʩʠʭʠ-

ʯʝʩʢʦʡ ʤʘʪʝʨʠʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʩʠʭʠʯʝʩʢʦʝ ʧʦʣʝ ʘʪʦʤʘ 

ʦʢʫʪʳʚʘʝʪ ʵʣʝʢʪʨʦʥ. ʕʣʝʢʪʨʦʥ ʩʚʦʠʤ ʥʝʚʠʜʠʤʳʤ çʞʠʚʦʪʦʤè, 
ʧʩʠʭʠʯʝʩʢʠʤ ʰʘʨʦʦʙʨʘʟʥʳʤ ʧʦʣʝʤ, ʧʨʠʪʷʥʫʪ ʢ ʚʠʜʠʤʦʤʫ ʪʝʣʫ 

ʙʘʨʠʦʥʦʚ (ʘʪʦʤʘ) ʠ ʢʘʪʘʝʪʩʷ ʧʦ ʥʝʤʫ. ɺʥʫʪʨʠ ʘʪʦʤʘ ʚʩ yʪʘʢʞʝ 

ʟʘʧʦʣʥʝʥʦ ʧʩʠʭʠʯʝʩʢʦʡ (ʜʫʰʝʚʥʦʡ) ʤʘʪʝʨʠʝʡ. ʂʘʞʜʘʷ ʠʟ ʯʘʩʪʠʮ, 

ʷʚʣʷʶʱʘʷʩʷ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʯʘʩʪʠʮ ʘʪʦʤʘ, ʘ ʪʘʢʞʝ 
ʯʘʩʪʠʮʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʙʝʪʘ-ʨʘʩʧʘʜʘ, ʦʙʣʘʜʘʶʪ ʥʦʚʦ-

ʚʳʷʚʣʝʥʥʳʤ ʧʦʣʝʤ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʝ ʚʠʜʳ 

ʘʪʦʤʦʚ. 
ʉʦʨʘʟʤʝʨʥʦ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʘʪʦʤʘ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʚʠʜʠʤʦʛʦ 

ʪʝʣʘ ʵʣʝʢʪʨʦʥʘ, ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʥʘʭʦʜʠʪʩʷ ʧʦʷʩ ʘʩʪʝʨʦʠʜʦʚ, 

ʟʘʥʠʤʘʶʱʠʡ ʦʨʙʠʪʫ ʤʝʞʜʫ ʄʘʨʩʦʤ ʠ ʖʧʠʪʝʨʦʤ, ʤʝʞʜʫ 2,3 ʠ 3,3 

ʘ. ʝ. ʦʪ ʉʦʣʥʮʘ. ʕʪʦ ʦʧʷʪʴ ʞʝ ʛʦʚʦʨʠʪ ʦ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʠʩʭʦʞ-
ʜʝʥʠʠ ʯʝʣʦʚʝʢʘ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʩʧʠʥʘʭ ʬʦʪʦʥʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʌʦʪʦʥ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʪʝʣʝʧʦʨʪʘʮʠʠ. ʌʦʪʦʥ ʚʭʦʜʠʪ ʚ 
ʩʦʩʪʘʚ ʤʦʣʝʢʫʣʳ. ʌʦʪʦʥ, ʙʫʜʫʯʠ ʥʝʡʪʨʘʣʴʥʦʡ ʯʘʩʪʠʮʝʡ, ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʯʘʩʪʠʮʝʡ ʩʚʝʪʘ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʩʚʝʪʝ ʢʘʢ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʝ, ʥʦ ʷʚʣʷʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʣʘʛʦʜʘʨʷ ʧʨʠʥ-
ʮʠʧʫ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʛʦ ʜʫʘʣʠʟʤʘ, ʯʘʩʪʠʮʝʡ ʧʨʝʦʙʨʘʟʦʚʘʥ-

ʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʧʝʢʪʨʘ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʠʤʤʝʪʨʠʠ ʰʘʨʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʢʥʠʛʘʭ ʧʦ 

ʬʠʟʠʢʝ. ʆʥʘ ʷʚʣʷʝʪʩʷ: ʮʝʥʪʨʘʣʴʥʦʡ, ʟʝʨʢʘʣʴʥʦʡ, ʦʩʝʚʦʡ.  
ʈʘʩʩʤʦʪʨʠʤ ʧʘʨʳ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʷʚʣʷʶʱʠʝʩʷ 

ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʝʨʢʘʣʴʥʦ ʩʠʤʤʝ-

ʪʨʠʯʥʳʤʠ) ʮʝʥʪʨʘ ʩʠʤʤʝʪʨʠʠ (1ʤ ï ʤʝʪʨʦʚʳʝ ʚʦʣʥʳ ï 300 ʄɻʮ).  
ɿʥʘʯʝʥʠʷ ʜʣʠʥ ʚʦʣʥ ʠ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʩʧʝʢʪʨʦʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ. ʉʚʦʡʩʪʚʘʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʷʚʣʷ-

ʶʪʩʷ: ʧʨʠʪʷʞʝʥʠʝ ʠ ʦʪʪʘʣʢʠʚʘʥʠʝ, ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ, ʚʟʘʠʤʥʦʝ 
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ʧʨʝʚʨʘʱʝʥʠʝ, ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ, ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʴ ʚ ʨʘʤʢʘʭ 

ʧʩʠʭʠʯʝʩʢʦʛʦ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʛʦ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
ʇʨʠʤʝʨʳ ʧʨʦʷʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʨ (ʩ ʫʯʪyʦʤ ʦʪʚʝʪʥʦʡ 

ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʨʘʟʜʨʘʞʠʪʝʣʠ) ʫʢʘʟʘʥʳ ʥʠʞʝ.  
 

1. ɼʠʘʧʘʟʦʥ ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʩʧʝʢʪʨ ʨʝʥʪ-

ʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ 
 

ʆʱʫʱʝʥʠʝ ʠʥʬʨʘʟʚʫʢʘ, ʙʣʘʛʦʜʘʨʷ ʚʦʟʜʝʡʩʪʚʠʶ ʜʠʘʧʘʟʦʥʘ 
ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʯʘʩʪʠʮʳ ʚʝʱʝʩʪʚʘ, ʚʦʟʥʠʢʘʝʪ çʚ ʞʠ-

ʚʦʪʝè, ʪʦ ʝʩʪʴ ʦʱʫʱʘʝʪʩʷ ʪʘʢʪʠʣʴʥʦ.  

ɺʦʣʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʯʘʩʪʠʮʝ ʠ ʥʝ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʢʦʨ-
ʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʤʫ ʜʫʘʣʠʟʤʫ, ʥʦ ʠ ʧʦʪʦʤʫ ʝʱ,y ʯʪʦ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʧʩʠʭʠʢʠ (ʜʫʰʠ), ʘ ʠʤʝʥʥʦ ï ʚ ʯʘʩʪʠ ʩʧʝʢʪʨʘ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʜʨ., ʨʘʩʧʦʣʦʞʝʥʳ ʯʘʩʪʠʮʳ, ʚʭʦʜʷʱʠʝ ʚ 
ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚʦʟʙʫʞʜʘʶʪʩʷ ʦʙʦʥʷʥʠʝ 

ʠ ʦʩʷʟʘʥʠʝ, ʘ ʚ ʚʝʨʭʥʝʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʧʩʠʭʠʢʠ 

ʥʘʭʦʜʠʪʩʷ ʚʦʣʥʘ.  

ʉʚʦʡʩʪʚʦʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʠʭ ʚʟʘʠʤʥʦʝ ʧʨʝ-
ʚʨʘʱʝʥʠʝ. ʇʨʠʨʦʜʘ ʧʨʝʚʨʘʱʝʥʠʡ ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʧʩʠʭʠʯʝʩʢʦʝ). ʄʝʭʘʥʠʟʤ ʧʨʝʚʨʘʱʝʥʠʡ ʯʘʩʪʠʯʥʦ 

ʦʧʠʩʘʥ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 
ɺ ʪʝʯʝʥʠʝ 0,001 ʢʦʣʝʙʘʥʠʷ ʚ ʩʝʢʫʥʜʫ ʚʦʣʥʳ ʧʨʦʭʦʜʷʪ ʨʘʩ-

ʩʪʦʷʥʠʝ, ʨʘʚʥʦʝ 3Ā10
11 
ʤ ʠʣʠ 300 000 000 ʢʤ!  

 

2. ʉʧʝʢʪʨ ʢʦʣʝʙʘʥʠʡ, ʦʱʫʱʘʝʤʳʭ ʪʘʢʪʠʣʴʥʦ, ʚʢʣʶʯʘʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʠʪʤʳ ʤʦʟʛʘ, ʠ ʩʧʝʢʪʨ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ 
 

ʀʟʚʝʩʪʥʳʝ ʧʨʦʷʚʣʝʥʠʷ. ʏʝʣʦʚʝʢ ʤʦʞʝʪ ʥʝ ʚʠʜʝʪʴ ʠ ʥʝ ʧʦʤ-

ʥʠʪʴ ʛʣʫʙʦʢʠʝ ʩʥʳ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʚ ʥʠʭ ʫʯʘʩʪʚʫʶʪ ʚʦʣʥʳ 

ʩʧʝʢʪʨʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʆʱʫʱʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʯʘʩ-

ʪʠʮʘʤ, ʜʣʠʥʳ ʚʦʣʥ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʜʠʘ-
ʧʘʟʦʥʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʢʦʣʝʙʘʪʝʣʴʥʳʤʠ. 

ɺʢʫʩ (ʦʩʷʟʘʥʠʝ) ʠ ʪʘʢʪʠʣʴʥʳʝ ʦʱʫʱʝʥʠʷ ʦʙʲʝʜʠʥʝʥʳ ʥʘʫʢʦʡ 

ʚ ʝʜʠʥʳʡ ʚʠʜ, ï ʢʦʥʪʘʢʪʥʳʝ ʦʱʫʱʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʢʫʩ ʥʘʧʨʷʤʫʶ 
ʩʚʷʟʘʥ ʩ ʦʙʦʥʷʥʠʝʤ. ʆʪʚʝʪʥʦʡ ʨʝʘʢʮʠʝʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʪʝʧʣʦʚʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʟʘʥʷʪʠʝ ʩʧʦʨʪʦʤ (ʜʚʠʞʝʥʠʝ) ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ 

ʧʦʪʘ ʧʦʪʦʚʳʤʠ ʞʝʣʝʟʘʤʠ. 
ʈʘʩʩʤʦʪʨʠʤ ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ ʨʠʪʤʘ ʩʝʨʜʮʘ (ʩʝʨʜʝʯʥʳʝ 

ʩʦʢʨʘʱʝʥʠʷ), ʨʘʚʥʫʶ 1 ɻʮ. ʉʦʛʣʘʩʥʦ ʩʧʝʢʪʨʘ ʧʩʠʭʠʢʠ (ʊʘʙʣ.2), ʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʣʠʥʘ ʚʦʣʥʳ, ʨʘʚʥʘʷ 300 000 ʢʤ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘ ʩʝʢʫʥʜʫ ʧʨʠʥʷʪʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʨʘʚʥʳʡ 9 192 631 770 ʧʝʨʠʦʜʘʤ ʠʟʣʫʯʝʥʠʷ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʝʨʝʭʦʜʫ ʤʝʞʜʫ ʜʚʫʤʷ ʩʚʝʨʭʪʦʥʢʠʤʠ ʫʨʦʚʥʷʤʠ 

ʦʩʥʦʚʥʦʛʦ (ʢʚʘʥʪʦʚʦʛʦ) ʩʦʩʪʦʷʥʠʷ ʘʪʦʤʘ ʮʝʟʠʷ-133 ʚ ʧʦʢʦʝ ʧʨʠ 0Üʂ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʫʱʝʥʠʷ ʚʥʝʰʥʠʤʠ ʧʦʣʷʤʠ.  

ʊʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝʤʦʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 
ʯʪʦ ʩ 1983 ʛʦʜʘ ʟʘ ʵʪʘʣʦʥ ʤʝʪʨʘ ʧʨʠʥʷʪʦ ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʨʦʭʦʜʠʪ ʩʚʝʪ ʚ ʚʘʢʫʫʤʝ ʟʘ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʨʘʚʥʳʡ 

1/299 792 458 ʩʝʢʫʥʜʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʰʢʦʣʴʥʳʭ ʟʘʜʘʯ ʠ ʨʘʟʥʦʛʦ 
ʨʦʜʘ ʦʮʝʥʦʢ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʠ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʟʥʘʯʝʥʠʝ 300 000 000 ʤ/ʩ (3Ĭ10
8
 ʤ/ʩ). ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʩʧʝʢʪʨʫ 

ʧʩʠʭʠʢʠ ʟʘ 1 ʩʝʢʫʥʜʫ (ʨʘʚʥʫʶ 1ɻʮ) ʩʚʝʪ ʚ ʧʦʣʝ, ʧʨʦʩʪʨʘʥʩʪʚʝ 
ʧʩʠʭʠʢʠ (ʜʫʰʠ) ʧʨʦʭʦʜʠʪ ʨʘʩʩʪʦʷʥʠʝ, ʨʘʚʥʦʝ 300 000 ʢʤ.  

ʇʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʩʧʣʝʪʝʥʳ ʚ ʝʜʠʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ-

ʚʨʝʤʝʥʠ. ɺʧʦʣʥʝʝ ʣʦʛʠʯʥʦ, ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʪʝʣʘ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ 

ʚʥʫʪʨʝʥʥʠʝ ʯʘʩʳ.  
ʂʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ 

ʩʧʝʢʪʨʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʪʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘ-

ʯʝʥʠʝ ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʜʠʘʧʘʟʦʥʘ ʢʦʣʝʙʘʥʠʡ, 
ʦʱʫʱʘʝʤʳʭ ʪʘʢʪʠʣʴʥʦ ʩʦʛʣʘʩʥʦ ʊʘʙʣ.4.  

ʊʘʙʣ.4  

ʉʦʦʪʚʝʪʩʪʚʠʝ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʩʧʝʢʪʨʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠ ʩʧʝʢʪʨʘ ʢʦʣʝʙʘʥʠʡ, ʦʱʫʱʘʝʤʳʭ ʪʘʢʪʠʣʴʥʦ, Ĭ100 ʄɻʮ 
 

ɼʠʘʧʘʟʦʥ ʈʷʜ 1 ʈʷʜ 2 ʈʷʜ 3 ʈʷʜ 4 ʈʷʜ 5 ʈʷʜ 6 ʈʷʜ7 

ʂ.ʦ.ʪ 
1Ĭ 

10-9 

8.5Ĭ 

10-8 

6.0Ĭ 

10-8 

1Ĭ 

10-8 

9.0Ĭ 

10-7 

6.9Ĭ 

10-7 

2.8Ĭ 

10-7 

ʋ.ʠ. 
1Ĭ 

109 

8.5Ĭ 

108 

6.0Ĭ 

108 

1Ĭ 

108 

9.0Ĭ 

107 

6.9Ĭ 

107 

2.8Ĭ 

107 

ʂ.ʦ.ʪ. 
9.5Ĭ 

10-8 

8.0Ĭ 

10-8 

5.0Ĭ 

10-8 

9.8Ĭ 

10-7 

8.7Ĭ 

10-7 

6.4Ĭ 

10-7 

1.8Ĭ 

10-7 

ʋ.ʠ. 
9.5Ĭ 

108 

8.0Ĭ 

108 

5.0Ĭ 

108 

9.8Ĭ 

107 

8.7Ĭ 

107 

6.4Ĭ 

107 

1.8Ĭ 

107 

ʂ.ʦ.ʪ. 
9.4Ĭ 
10-8 

7.8Ĭ 
10-8 

4.5Ĭ 
10-8 

9.7Ĭ 
10-7 

8.4Ĭ 
10-7 

5.8Ĭ 
10-7 

1Ĭ 
10-7 

ʋ.ʠ. 9.4Ā108 7.8Ā108 4.5Ā108 9.7Ā107 8.4Ā107 5.8Ā107 1Ā107 

ʂ.ʦ.ʪ. 
9.3Ĭ 
10-8 

7.5Ĭ 
10-8 

4.0Ĭ 
10-8 

9.6Ĭ 
10-7 

8.3Ĭ 
10-7 

5.5Ĭ 
10-7 

 

ʋ.ʠ. 
9.3Ĭ 

108 

7.5Ĭ 

108 

4.0Ĭ 

108 

9.6Ĭ 

107 

8.3Ĭ 

107 

5.5Ĭ 

107 
 

ʂ.ʦ.ʪ. 
9.0Ĭ 

10-8 

7.0Ĭ 

10-8 

3.0Ĭ 

10-8 

9.5Ĭ 

10-7 

7.9Ĭ 

10-7 

4.9Ĭ 

10-7 
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ʋ.ʠ. 9.0Ā108 7.0Ā108 3.0Ā108 9.5Ā107 7.9Ā107 4.9Ā107  

ʂ.ʦ.ʪ. 
8.9Ĭ 

10-8 

6.8Ĭ 

10-8 

2.5Ĭ 

10-8 

9.3Ĭ 

10-7 

7.6Ĭ 

10-7 

4.1Ĭ 

10-7 
 

ʋ.ʠ. 8.9Ā108 6.8Ā108 2.5Ā108 9.3Ā107 7.6Ā107 4.1Ā107  

ʂ.ʦ.ʪ. 8.6Ā108 6.2Ā108 1.5Ā108 9.1Ā107 7.2Ā107 3.3Ā107  

ʋ.ʠ. 
8.6Ĭ 

10-8 

6.2Ĭ 

10-8 

1.5Ĭ 

10-8 

9.1Ĭ 

10-7 

7.2Ĭ 

10-7 

3.3Ĭ 

10-7 
 

 

ʆʙʦʟʥʘʯʝʥʠʝ: ʂ.ʦ.ʪ. ï ʢʦʣʝʙʘʥʠʷ, ʦʱʫʱʘʝʤʳʝ ʪʘʢʪʠʣʴʥʦ; ʋ.ʠ. ï 

ʫʣʴʪʨʘ-ʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 
 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʊʘʙʣ. 4, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʚʦʣʥ ʜʠʘʧʘʟʦʥʘ ʢʦʣʝʙʘʥʠʡ, ʦʱʫʱʘʝʤʳʭ ʪʘʢʪʠʣʴ-
ʥʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚʦʣʥ ʩʧʝʢʪʨʘ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʥ ʚʦʣʥ ʜʠʘʧʘʟʦ-

ʥʘ ʢʦʣʝʙʘʥʠʡ, ʦʱʫʱʘʝʤʳʭ ʪʘʢʪʠʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʜʣʠʥ ʚʦʣʥ ʩʧʝʢʪʨʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. 
ɼʘʥʥʘʷ ʩʚʷʟʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʘʞʜʦʡ ʧʘʨʝ ʩʠʤʤʝʪʨʠʯʥʳʭ ʜʠʘʧʘ-

ʟʦʥʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʫʧʨʫʛʦʛʦ ʩʧʝʢʪʨʘ. ʉʦʦʪʚʝʪʩʪʚʠʷ ʫʢʘʟʘʥʳ ʚ 

ʊʘʙʣ.4 ʚ ʧʨʷʤʦʡ, ʥʝ ʧʝʨʝʚʨyʥʫʪʦʡ ʩʚʷʟʠ.  
ʇʨʠ ʣʝʯʝʥʠʠ ʯʝʣʦʚʝʢʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘ-

ʚʣʷʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʚ ʧʝʨʝʚʨyʥʫʪʦʤ ʚʠʜʝ. ʆʙ ʵʪʦʤ ʤʝʭʘʥʠʟʤʝ 

ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʚ ʯʘʩʪʠ 3, ʦʧʠʩʳʚʘʶʱʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʠʘʧʘʟʦʥʘ 
ʢʦʣʝʙʘʥʠʡ, ʦʱʫʱʘʝʤʳʭ ʪʘʢʪʠʣʴʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʵʪʘ-ʨʠʪʤʫ 

ʤʦʟʛʘ, ʠ ʩʧʝʢʪʨʘ ʚʠʜʠʤʦʛʦ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

 

3. ɼʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ, ʦʱʫʱʘʝʤʳʭ ʪʘʢʪʠʣʴʥʦ, ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʡ ʪʵʪʘ-ʨʠʪʤʫ ʤʦʟʛʘ, ʠ ʩʧʝʢʪʨ ʚʠʜʠʤʦʛʦ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʩʠʤʤʝʪʨʠʠ 
 

ʇʨʠʨʦʜʘ ʚʠʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʷʚʣʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʚ ʩʦʩʪʦʷʥʠʠ ʪʵʪʘ-ʨʠʪʤʘ, ʢʨʦʝʪʩʷ ʚ ʦʙʲʝʜʠʥʥyʥʦʡ ʨʘʙʦʪʝ ʫʢʘʟʘʥʥʳʭ 

ʩʧʝʢʪʨʦʚ ʙʣʘʛʦʜʘʨʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʶ. ʗʩʥʦʚʠʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʚʠʜʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥ-
ʪʳ ʩ ʫʯʘʩʪʠʝʤ ʷʩʥʦʚʠʜʷʱʠʭ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʠ ʚʠʜʷʪ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʠʚʰʠʝ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʙʫʜʫʱʠʝ 

ʩʦʙʳʪʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ, ʚ ʨʘʜʠʫʩʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩ-
ʭʦʜʠʣʠ ʩʦʙʳʪʠʷ.  

ɼʘʥʥʦʝ ʚʠʜʝʥʠʝ (ʩʚʝʨʭʯʫʚʩʪʚʝʥʥʦʝ ʚʠʜʝʥʠʝ) ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʱʫʱʝʥʠʷ ʩʚʝʪʘ ʠ ʪʘʢʪʠʣʴʥʦʛʦ ʦʱʫʱʝʥʠʷ. ʇʨʠ 
ʵʪʦʤ ʜʣʠʥʘ ʚʦʣʥʳ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʩʧʝʢʪʨʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 
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ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʜʦʣʞʥʘ ʙʳʪʴ ʦʛʨʦʤʥʦʡ. ʂʦʣʝʙʘʥʠʷ, ʦʱʫʱʘʝʤʳʝ 

ʪʘʢʪʠʣʴʥʦ, ʩʪʘʥʦʚʷʪʩʷ ʧʦʜʦʙʥʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ, ʘ ʜʣʠʥʳ ʚʦʣʥ 
(ʩʧʝʢʪʨʳ) ʚʠʜʠʤʦʛʦ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚ ʜʣʠʥʫ, 

ʨʘʚʥʫʶ ʜʣʠʥʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʧʝʢʪʨʘ (ʢʘʢ ʩʣʝʜʩʪʚʠʝ). ɺʦʟʥʠ-

ʢʘʝʪ ʵʬʬʝʢʪ ʚʥʫʪʨʝʥʥʝʛʦ ʣʫʯʘ. ʇʨʦʝʮʠʨʫʝʪʩʷ ʣʫʯ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʩʦʛʣʘʩʦʚʳʚʘʷ ʢʘʨʪʠʥʢʠ ʩ ʧʘʤʷʪʴʶ.  
ɼʘʣʝʝ, ʚʦʦʙʨʘʞʝʥʠʝ ʦʙʳʯʥʦ çʨʘʙʦʪʘʝʪè ʚ ʜʠʘʧʘʟʦʥʝ ʪʵʪʘ-

ʨʠʪʤʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ ʩ ʢʦʣʝʙʘʥʠʷʤʠ, 

ʦʱʫʱʘʝʤʳʤʠ ʪʘʢʪʠʣʴʥʦ. ɺʦʦʙʨʘʞʘʝʤʳʝ ʦʙʲʝʢʪʳ ʦʱʫʱʘʶʪʩʷ ʪʘʢ-
ʪʠʣʴʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʪʦʡ ʞʝ ʩʠʣʦʡ, ʯʪʦ ʠ ʨʝʘʣʴʥʳʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʣʝʯʝʥʠʝ ʥʝʨʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʯʝʣʦʚʝʢʘ, ʨʘʟʚʠʪʠʝ ʵʢʩʪʨʘʩʝʥʩʦʨʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʵʬʬʝʢʪʠʚʥʦ ʚ ʩʦʩʪʦʷʥʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʯʘʩʪʦʪʘ ʢʦʣʝ-
ʙʘʥʠʡ ʨʠʪʤʦʚ ʤʦʟʛʘ ʨʘʚʥʘ 4ï8 ɻʮ. ʋʩʠʣʝʥʠʶ ʨʘʙʦʪʳ ʚʦʦʙʨʘʞʝʥʠʷ, 

ʫʩʢʦʨʝʥʠʶ ʚʳʟʜʦʨʦʚʣʝʥʠʷ, ʨʘʟʚʠʪʠʶ ʩʧʦʩʦʙʥʦʩʪʝʡ ʙʫʜʝʪ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʧʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʮʚʝʪʘ. ɼʠʘʧʘʟʦʥ ʪʵʪʘ-ʨʠʪʤʘ ʠ 

ʩʧʝʢʪʨ ʚʠʜʠʤʦʛʦ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʊʘʙʣ.2) ʩʣʝʜʫʝʪ ʧʨʠʨʘʚʥʷʪʴ 
ʢ ʦʢʪʘʚʝ. ʂʘʞʜʦʡ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ ʜʠʘʧʘʟʦʥʘ 4ï8 ɻʮ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʩʚʦʡ ʮʚʝʪ. ɼʘʥʥʳʝ ʠʟʣʦʞʝʥʳ ʚ ʊʘʙʣ.5. 

ʊʘʙʣ.5  
ʉʦʦʪʚʝʪʩʪʚʠʝ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʪʝʪʘ-ʨʠʪʤʘ  

ʠ ʩʧʝʢʪʨʘ ʚʠʜʠʤʦʛʦ ʩʚʝʪʦʚʦʛʦ ʚʦʣʝʙʘʥʠʷ  

ʉʧʝʢʪʨ ʚʠʜʠʤʦʛʦ ʠʟʣʫʯʝʥʠʷ ʂʦʣʝʙʘʥʠʷ, ʦʱʫʱʘʝʤʳʝ 

ʪʘʢʪʠʣʴʥʦ, ʪʵʪʘ-ʨʠʪʤ  

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, Ĭ100 ʄɻʮ ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ɻʮ 

7,90 ï 6,80 7,90 ï 6,80* 

6,80 ï 6,20 6,80 ï 6,20 

6,20 ï 6,00 6,20 ï 6,00 

6,00 ï 5,30 6,00 ï 5,30 

5,30 ï 5,10 5,30 ï 5,10 

5,10 ï 4,80 5,10 ï 4,80 

4,80 ï 4,05 4,80 ï 4,05 

 

*ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʚʘ ʫʢʘʟʘʥʥʳʭ ʜʠʘʧʘʟʦʥʘ ʚ ʄɻʮ, ʤʳʩʣʝʥʥʦ 

ʨʘʩʧʦʣʦʞʠʚ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʜʠʘʧʘʟʦʥʦʚ ʧʦ ʦʩʠ ʍ ʚʚʝʨʭ 
ʠ ʚʥʠʟ ʦʪ ʮʝʥʪʨʘ ʢʦʦʨʜʠʥʘʪ, ʤʳ ʥʝ ʟʘʤʝʪʠʤ ʥʠʢʘʢʦʛʦ ʥʝʩʦʦʪʚʝʪ-

ʩʪʚʠʷ. ʆʜʥʘʢʦ ʨʘʩʩʤʘʪʨʠʚʘʷ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʪʵʪʘ-ʨʠʪʤʘ 

ʚ ɻʮ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʤʝʱʝʥʠʝ ʪʦʯʢʠ ʦʪʩʯʪyʘ. ʊʦ 
ʝʩʪʴ ʚʤʝʩʪʦ ʫʚʝʣʠʯʝʥʠʷ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʠʟ ʩʝʨʝʜʠʥʳ ʚʚʝʨʭ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʫʤʝʥʴʰʝʥʠʝ.  



ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 
 

 

ʕʥʮʠʢʣʦʧʝʜʠʷ ʈʫʩʩʢʦʡ ʄʳʩʣʠ. ʊ. XVI , ʩʪʨ. 78 

ɺ ʩʧʝʢʪʨʝ ʚʠʜʠʤʦʛʦ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ɻʮ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʠʟ ʮʝʥʪʨʘ ʚʥʠʟ. ɺʦʟ-
ʥʠʢʰʫʶ ʘʩʠʤʤʝʪʨʠʶ ʚʦʟʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ ʙʦʣʴʰʠʭ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ 

ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʥʴʰʠʤ ʯʘʩʪʦʪʘʤ ʢʦʣʝʙʘʥʠʡ ʪʵʪʘ-ʨʠʪʤʘ ʠ 

ʥʘʦʙʦʨʦʪ. ʎʚʝʪʘ ʪʵʪʘ-ʨʠʪʤʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʮʚʝʪʘʤ ʚʠʜʠʤʦʛʦ 
ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʟʛ ʚʦʩʧʨʠʥʠʤʘʝʪ ʢʘʨʪʠʥʢʫ ʚ ʧʝʨʝʚʨyʥʫʪʦʤ 
ʚʠʜʝ. ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʮʚʝʪʦʚ ʯʘʩʪʦʪʥʳʤ ʠʥʪʝʨʚʘʣʘʤ ʪʵʪʘ-

ʨʠʪʤʘ ʦʙʲʷʩʥʷʝʪ ʧʨʠʨʦʜʫ ʦʪʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʢʘʨʪʠʥʢʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʚʥʫʪʨʝʥʥʠʤ ʧʩʠʭʠʯʝʩʢʠʤ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚ ʤʦʟʛʫ ʦʪʨʘʞʘʣʘʩʴ ʢʘʨʪʠʥʢʘ, ʚ 

ʧʩʠʭʠʢʝ ʜʦʣʞʝʥ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʩʧʝʢʪʨ (ʊʘʙʣ.2) ʢʘʢ ʩʠʤʤʝʪʨʠʯʥʳʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʩʠʤʤʝʪʨʠʠ.  

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʮʚʝʪïʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚʠʜʠʤʦʛʦ ʠʟʣʫʯʝʥʠʷ 
ʠ ʪʵʪʘ-ʨʠʪʤʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʟʘʢʦʥʫ ʪʦʞʜʝʩʪʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʦʩʪʝʡ. 

 
4. ɸʢʫʩʪʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʠ ʩʧʝʢʪʨ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ  
 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʙʫʞʜʝʥʠʝ ʨʝʮʝʧʪʦʨʦʚ 
ʦʨʛʘʥʘ ʩʣʫʭʘ ʢʦʰʢʠ ʚʳʟʳʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʪʠʤʫ-

ʣʦʚ. ɾʠʚʦʪʥʦʝ ʧʨʠ ʵʪʦʤ ʠʩʧʳʪʳʚʘʣʦ ʦʱʫʱʝʥʠʝ ʟʚʫʢʘ. ʇʨʠʨʦʜʘ 

ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʣʝʞʠʪ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʤ ʧʩʠʭʠʯʝʩ-

ʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ.  
ɼʘʣʝʝ, ʘʢʫʩʪʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʟʚʫʢʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʜʣʠʥ 

ʚʦʣʥ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʊʘʙʣ. 2, ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʟʚʫʢʘ ʠ 

ʷʩʥʦʩʣʳʰʘʥʠʷ (ʩʝʥʩʠʪʠʚʥʳʝ ʣʶʜʠ ʩʣʳʰʘʪ ʰʧyʦʪ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʚ 
ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ).  

ɿʚʫʢ ʥʝ ʚʠʜʝʥ ʦʙʳʯʥʳʤʠ ʛʣʘʟʘʤʠ, ʪʘʢ ʢʘʢ ʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʩʦ ʩʧʝʢʪʨʦʤ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʛʣʘ-
ʟʦʤ. ʎʚʝʪʦʤʫʟʳʢʘ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʳʤ ʷʚʣʝʥʠʝʤ, ʦʩʥʦʚʘʥʥʤr ʥʘ 

ʝʜʠʥʩʪʚʝ ʟʚʫʢʘ ʠ ʚʦʣʥ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʄʠʣʣʠʦʥʳ ʣʶʜʝʡ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʱʫʱʝʥʠʝ ʟʚʫʢʘ (ʤʫʟʳʢʠ) ʫ ʥʠʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʦʱʫʱʝʥʠʝʤ ʮʚʝʪʘ. ʆʧʷʪʴ ʞʝ, ʘʙʩʪʨʘʛʠʨʫʷʩʴ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 
ʫʯyʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʮʚʝʪʘ ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʤʳ ʤʦʞʝʤ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʧʝʢʪʨ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʮʚʝʪʝ (ʩʦʩʪʦʷʱʠʤ 

ʠʟ ʩʝʤʠ ʮʚʝʪʦʚ ʨʘʜʫʛʠ). ɺ ʩʘʤʦʤ ʜʝʣʝ, ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʤ ʧʦʣʝ 



ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 
 

 

ʕʥʮʠʢʣʦʧʝʜʠʷ ʈʫʩʩʢʦʡ ʄʳʩʣʠ. ʊ. XVI , ʩʪʨ. 79 

ʧʩʠʭʠʢʠ ʚʝʩʴ ʦʧʪʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ, ʘ ʪʘʢʞʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʝʤʫ 

ʜʠʘʧʘʟʦʥʳ (ʊʘʙʣ.2) ʷʚʣʷʶʪʩʷ ʨʦʜʩʪʚʝʥʥʳʤʠ.  
ʊʘʢ ʞʝ, ʢʘʢ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʩʧʝʢʪʨʘ ʚʦʣʥ ʧʩʠʭʠʢʠ, ʧʨʝʜʩʪʘ-

ʚʠʤ ʥʠʞʥʶʶ ʝʛʦ ʯʘʩʪʴ ʜʠʘʧʘʟʦʥʦʚ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʫʶ ʩ ʧʦʤʦʱʴʶ 

ʩʨʝʜʥʝʡ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʚʠʜʝ ʦʢʪʘʚ.  

ʎʚʝʪʘ ʦʢʪʘʚʳ ʩʧʝʢʪʨʘ ʚʠʜʠʤʦʛʦ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʄɻʮ 
ʧʦ ʧʨʠʥʮʠʧʫ ʮʚʝʪʦʤʫʟʳʢʠ ʅʴʶʪʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʠʤ ʥʘ ʦʢʪʘʚʳ 

ʩʧʝʢʪʨʦʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʪʘʢ, ʯʪʦ-

ʙʳ ʥʘʠʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʷʤ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʚ ʢʘʞʜʦʡ ʦʢʪʘʚʝ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ, ʥʘʠʤʝʥʴʰʠʤ ï ʢʨʘʩʥʳʡ.  

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʚʠʜʷʪ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ 

ʜʦʚʦʣʴʥʦ ʨʘʩʧʣʳʚʯʘʪʳʤ ʠ ʧʝʨʝʚʨyʥʫʪʳʤ ʚʚʝʨʭ ʪʦʨʤʘʰʢʘʤʠ. ʋ 
ʚʟʨʦʩʣʳʭ ʪʘʢʞʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʝʨʝʚʨyʥʫʪʦʤ ʚʠʜʝ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʧʨʠʤʝʨ, ʚʦʣʥʘ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʯʘʩʪʦʪʳ 

ʢʦʣʝʙʘʥʠʡ 493.9 ɻʮ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ ʪʦʤ ʯʠʩʣʝ ʠʛʨʘʝʪ ʨʦʣʴ 
ʚʦʣʥʳ (ʟʘʤʝʱʘʝʪ ʝ)y ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 261.6 ɻʮ ʠ ʥʘʦʙʦʨʦʪ. ʇʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʦʣʥ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʩ ʚʦʣʥʘʤʠ ʝʛʦ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʮʚʝʪʘ, ï ʮʚʝʪʘ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʩ ʫʯʪyʦʤ ʟʘʤʝʱʝʥʠʷ. 
ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʜʣʠʥʘʤ ʚʦʣʥ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʚʦʣʥ ʩʧʝʢʪʨʘ ʧʩʠʭʠʢʠ ʚ ʩʠʤʤʝʪʨʠʠ ʥʝ ʤʝʥʷʝʪ ʜʘʥ-

ʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ. ʆʩʪʘʣʴʥʳʝ ʧʷʪʴ ʮʚʝʪʦʚ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ 

ʧʨʠʨʦʜʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʚʝʪʦʚ ʚ ʩʧʝʢʪʨʝ ʚʠʜʠʤʦʛʦ ʠʟʣʫʯʝʥʠʷ.  
ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʥʝʡʪʨʘʣʴʥʦʝ ʧʩʠʭʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʝʚʨʘʱʘʝʪ ʩʠʤʤʝʪʨʠʯʥʳʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʧʝʢʪʨʳ (ʝʩʣʠ ʩʠʤ-

ʤʝʪʨʠʶ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʦʙʳʯʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ) ʚʝʨʭʥʝʡ ʯʘʩʪʠ 
ʩʧʝʢʪʨʘ ʚʦʣʥ ʧʩʠʭʠʢʠ ʚ ʮʚʝʪʘ ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩ ʫʯʪyʦʤ 

ʟʝʨʢʘʣʴʥʦʛʦ ʧʝʨʝʚʦʨʦʪʘ ʮʚʝʪʦʚ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʚʠʜʠʤʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʜʠʘʧʘʟʦʥʘ ʪʝʪʘ-ʨʠʪʤʘ. ɽʩʣʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʟʚʫʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʛʦ ʚʳʩʦʪʘ, ʪʦ ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʩʚʝʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʛʦ ʩʚʝʪʠʤʦʩʪʴ, ʷʨʢʦʩʪʴ. 

ʆʪʢʨʳʚʘʝʪʩʷ ʧʨʠʨʦʜʥʳʡ ʮʚʝʪ ʟʚʫʢʘ. ʎʚʝʪ ʞʠʚʦʡ ʤʫʟʳʢʠ ʜʦʣʞʝʥ 

ʙʣʘʛʦʪʚʦʨʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʨʛʘʥʠʟʤ, ʫʣʫʯʰʘʪʴ ʝʛʦ ʧʩʠʭʠʯʝʩ-
ʢʦʝ ʩʦʩʪʦʷʥʠʝ.  

ɼʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʘʨʤʦʥʠʨʫʝʪ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʡʦʛʦʚ 

ʦ ʯʘʢʨʘʭ, ʚʠʜʠʤʳʭ ʚʥʫʪʨʝʥʥʠʤ ʟʨʝʥʠʝʤ ʚ ʩʝʤʠ ʮʚʝʪʘʭ ʨʘʜʫʛʠ. 
ɸʢʮʝʥʪʠʨʫʶ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʯʘʢʨʳ ʥʝ ʚʠʜʥʦ ʦʙʳʯʥʳʤ 

ʟʨʝʥʠʝʤ, ʟʥʘʯʠʪ ï ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʯʘʢʨ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʠʥʬʨʘ-

ʢʨʘʩʥʦʛʦ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʦʚ.  



ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 
 

 

ʕʥʮʠʢʣʦʧʝʜʠʷ ʈʫʩʩʢʦʡ ʄʳʩʣʠ. ʊ. XVI , ʩʪʨ. 80 

ʂʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʠ ʜʣʠʥ ʚʦʣʥ ʘʢʫʩʪʠʯʝʩ-

ʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʪʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʤʤʝʪʨʠʯʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʮʝʥʪʨʘ ʩʢʨʳʪʦʡ ʩʠʤʤʝʪʨʠʠ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪ ʠ ʜʣʠʥ ʚʦʣʥ ʠʥʬʨʘ-

ʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʇʨʝʜʩʪʘʚʠʤ ʩʧʝʢʪʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʫʧʨʫʛʠʭ ʚʦʣʥ ʚ 

ʝʜʠʥʩʪʚʝ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤʠ ʩʧʝʢʪʨʘʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʚ 
ʮʚʝʪʝ (ʊʘʙʣ. 6).  
 

 
 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʦʯʝʪʘʥʠʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ï 

ʮʚʝʪ ʦʩʪʘʚʠʤ ʩʧʝʢʪʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʫʧʨʫʛʠʭ ʚʦʣʥ ʚ ʮʚʝʪʝ ʠ 

ʧʨʠʩʦʝʜʠʥʠʤ ʢ ʥʠʤ ʩʧʝʢʪʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 
ʚʦʣʥ ʪʘʢʞʝ ʚ ʮʚʝʪʝ (ʊʘʙʣ. 7), ʤʘʩʰʪʘʙʥʳʡ ʤʥʦʞʠʪʝʣʴ: Ĭ 100 ʄɻʮ. 

 

ʂʨʠʪʝʨʠʝʤ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʦʯʝʪʘʥʠʷ ʮʚʝʪïʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ 

ʩʧʝʢʪʨʘ ʧʩʠʭʠʢʠ (ʜʫʰʠ) ʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʠʨʦʜʥʳʤ ʷʚ-

ʣʝʥʠʝʤ, ʨʘʜʫʛʦʡ (ʈʠʩ.7. ɺʪʦʨʠʯʥʘʷ ʨʘʜʫʛʘ). ɺʦ ʚʪʦʨʠʯʥʦʡ ʨʘʜʫʛʝ 
çʧʝʨʝʚʸʨʥʫʪʳʡè ʧʦʨʷʜʦʢ 

ʮʚʝʪʦʚ ï ʩʥʘʨʫʞʠ ʥʘʭʦ-

ʜʠʪʩʷ ʬʠʦʣʝʪʦʚʳʡ, ʘ ʚʥʫ-

ʪʨʠ ʢʨʘʩʥʳʡ. ʆʙʳʯʥʦʝ 
ʬʠʟʠʯʝʩʢʦʝ ʟʨʝʥʠʝ ʥʝ ʧʦ-

ʟʚʦʣʷʝʪ ʥʘʤ ʫʚʠʜʝʪʴ ʮʚʝ-

ʪʘ, ʧʦʚʪʦʨʶʩʴ, ʚ ʠʥʬʨʘ-
ʢʨʘʩʥʦʤ ʠ ʫʣʴʪʨʘʬʠʦʣʝ-

ʪʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʚʦʣʥ, ʥʦ 

ʚʥʫʪʨʝʥʥʝʝ ʤʦʞʝʪ, ʠ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚ ʜʘʥʥʦʛʦ ʥʝʩʯʪy-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ.  
 

ʈʠʩ. 7. ɺʪʦʨʠʯʥʘʷ ʨʘʜʫʛʘ 


