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ʖ.ʇ. ʇɽʊʈʆɺ  

ɻʆʋ ɺʇʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʇʝʨʤʴ  

 

ʈɸɿʈɸɹʆʊʂɸ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʄʆɼɽʃʀ ɼɺʀɾɽʅʀʗ 

ʇʃɸʅɽʊ ʉʆʃʅɽʏʅʆʁ ʉʀʉʊɽʄʓ  

ʉ ʋʏɽʊʆʄ ɸʇʈʀʆʈʅʆ ɺɺʆɼʀʄʓʍ ʇɸʈɸʄɽʊʈʆɺ 

ɻʈɸɺʀʊɸʎʀʆʅʅʆɻʆ ʇʆʃʗ  
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʛʨʘʜʠʝʥʪ; 

ʤʘʩʩʘ; ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ; ʦʨʙʠʪʘ; ʩʚʦʡʩʪʚʘ ʩʦʚʤʝʱʝʥʥʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʜʚʝʩʘ (ʉʕʄʇ).  

ɸʥʥʦʪʘʮʠʷ: ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʩʦʚʤʝʱʝʥʥʦʛʦ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʛʦ ʧʦʜʚʝʩʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʨʘʟ-

ʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ ʉʦʣʥʝʯ-

ʥʦʡ ʩʠʩʪʝʤʳ.  
 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫ  ʁʘʚʪʦʨʦʤ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʫ  ʁ ʤʦʜʝʣ ɹ ʨʘʙʦʪʳ ʩʦʚʤʝʱʝʥʥʦʛʦ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʜʚʝʩʘ ʧʨʠ ʦʧʠʩʘʥʠʠ ʜʚʠ-

ʞʝʥʠʷ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ.  

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʩʭʝʤʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʜʚʝʩʘ. ʅʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ 1 ʠ ʧʨʠ-

ʝʤʥʠʢʦʤ 2 ʥʝʪ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʝʡ 3, 4. ʂʦʥʬʠʛʫʨʘ-

ʮʠʷ ʧʦʣʝʡ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʛʝʦʤʝʪʨʠʠ ʠʩʪʦʯ-

ʥʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ, ʪʘʢ ʠ ʦʪ ʩʠʣʦʚʳʭ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʪʦʯʥʠʢʘ. 

 
ʈʠʩ. 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʜʚʝʩʘ 

ʇʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʧʦʣʷ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʬʝʨʨʦʤʘʛʥʠʪʥʦʛʦ ʪʝʣʘ, ʘ ʧʨʠ 

ʩʠʣʦʚʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʭ ï ʣʝʚʠʪʘʮʠʶ.  

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʩʦʚʤʝʱʝʥʥʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʜʚʝʩʘ.  

ʃʝʚʠʪʠʨʫʶʱʝʝ ʬʝʨʨʦʤʘʛʥʠʪʥʦʝ ʪʝʣʦ 

ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʦʩʪʦʷʥ-

ʥʳʤ ʤʘʛʥʠʪʦʤ, ʩʦʣʝʥʦʠʜʦʤ (ʨʠʩ. 2) ʠ ʠʩ-

ʪʦʯʥʠʢʦʤ ʩʠʣ ʪʷʛʦʪʝʥʠʷ.  

ʋʨʘʚʥʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʩ 

ʫʯʝʪʦʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ ʠʥʝʨʮʠʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʤʘʩʩʳ m, ʠʤʝʝʪ ʚʠʜ  

ʧʩʧʩ ,0 FFFFma ==-= ,          (1) 

 

 
ʈʠʩ. 2. ʉʠʣʦʚʦʡ ʵʣʝʤʝʥʪ ʦʜʥʦʦʩʥʦʛʦ ʉʕʄʇ:  

1 ï ʩʦʣʝʥʦʠʜ, 2 ï ʧʦʩʪʦʷʥʥʳʡ ʤʘʛʥʠʪ, 3 ï ʜʘʪʯʠʢ 

ʧʝʨʝʤʝʱʝʥʠʡ, 4 ï ʣʝʚʠʪʠʨʫʶʱʝʝ ʬʝʨʨʦʤʘʛʥʠʪʥʦʝ 

ʪʝʣʦ, 5 ï ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ  

4 

xD  

F  

x  

ʧcF  

1 

3 

2 

5 

1 

2 

3 
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ʛʜʝ a  ï ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ; FmgF D+= 0 ;      

0mg  ï ʩʠʣʘ ʪʷʞʝʩʪʠ; gmF D-D  ï ʧʨʠʨʘʱʝ-

ʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ; ʧʩF  ï ʩʫʤʤʘ ʩʠʣ ʧʦʩʪʦ-

ʷʥʥʦʛʦ ʤʘʛʥʠʪʘ ʤF  ʠ ʩʦʣʝʥʦʠʜʘ 

)( cʤʧʩʩ FFFF += .  

ʉʠʣʘ ʤF  ʜʣʷ ʧʨʦʩʪʳʭ ʤʦʜʝʣʝʡ ʩ ʭʦʨʦ-

ʰʝʡ ʪʦʯʥʦʩʪʴʶ ʤʦʞʝʪ ʙʳʪʴ ʘʧʨʦʢʩʠʤʠʨʦ-

ʚʘʥʘ ʫʨʘʚʥʝʥʠʝʤ: 

xBF D-= gʤ ,                      (2) 

ʛʜʝ B  ï ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʬʝʨʨʦʤʘʛ-

ʥʠʪʥʦʝ ʪʝʣʦ 4 ʩʦ ʩʪʦʨʦʥʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ 2 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʝʛʦ 

ʩʤʝʱʝʥʠʷ ʦʪ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ 

)0( =Dx .  

x

FB

D

-
= ʤg   ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʜʠʝʥʪ ʩʠʣʦ-

ʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʘʛʥʠʪʥʳʭ 

ʩʚʦʡʩʪʚ,  ʛʝʦʤʝʪʨʠʠ ʤʘʛʥʠʪʘ ʠ ʧʦʜʚʝʰʝʥʥʦ-

ʛʦ ʪʝʣʘ.  

ʀʩʧʦʣʴʟʫʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ ʠ ʩʦʣʝʥʦʠʜʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʬʝʨʨʦʤʘʛʥʠʪʥʦʛʦ ʪʝʣʘ, ʤʦʞʥʦ ʦʙʝʩ-

ʧʝʯʠʪʴ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ cF  ʦʪ 

ʩʠʣʳ ʪʦʢʘ cI :  

cc IF P= ,     []
A

H
=P ,                (3) 

ʛʜʝ P ï ʧʦʩʪʦʷʥʥʘʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟ-

ʜʘʚʘʝʤʘʷ ʩʦʣʝʥʦʠʜʦʤ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ 

ʢʦʣʠʯʝʩʪʚʫ ʚʠʪʢʦʚ Nʩʠʣʦʚʦʡ ʦʙʤʦʪʢʠ ʩʦ-

ʣʝʥʦʠʜʘ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ 

ʩʦʣʝʥʦʠʜʘ. ʇʦʩʪʦʷʥʥʘʷ P ʦʧʨʝʜʝʣʷʝʪ ʩʠ-

ʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦ-

ʣʝʥʦʠʜʘ. ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʩʦʦʪʥʦʰʝʥʠʝʤ 

xII D+= h0c  ʠ ʫʯʠʪʳʚʘʷ ʫʨʘʚʥʝʥʠʷ (2) ʠ 

(3), ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ:  

( )xIxBF D+P+D-= hg 0ʧʩ ,   []
ʤ

A
=h , 

ʛʜʝ h ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʨʘʱʝʥʠʝ ʩʠʣʳ ʪʦʢʘ 

cID  ʩʦʣʝʥʦʠʜʘ 1, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʧʨʠ-

ʨʘʱʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʣʝʥʦʠʜʘ, ʪʝʤ 

ʩʘʤʳʤ ʚʳʟʳʚʘ ̫ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ cF  ʧʨʠ 

ʩʤʝʱʝʥʠʠ ʪʝʣʘ ( )0̧Dx . ʂʦʵʬʬʠʮʠʝʥʪ h 

ʟʘʜʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʤ ʙʣʦʢʦʤ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ 5 (ʨʠʩ. 2). ʂʦʵʬʬʠʮʠʝʥʪ h ʠʟʤʝʥʷʝʪ 

I , ʪʝʤ ʩʘʤʳʤ ʠʟʤʝʥʷʷ ʵʥʝʨʛʠʶ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʩʦʣʝʥʦʠʜʘ. ʂʦʵʬʬʠʮʠʝʥʪ h ʦʧʨʝʜʝʣʷ-

ʝʪ ɻʥʝʨʛʝʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʘʛʥʠʪ-

ʥʦʛʦ ʧʦʣʷ ʩʦʣʝʥʦʠʜʘ.  

ʋʨʘʚʥʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (1), 

ʩ ʫʯʝʪʦʤ ʨʘʚʝʥʩʪʚʘ 00 IBmg P+= ,                     

ʧʨʠʤʝʪ ʚʠʜ: 

( )xF D-P=D gh . 

ʇʨʠʥʠʤʘʷ gmF D=D , ʧʝʨʝʧʠʰʝʤ ʫʨʘʚ-

ʥʝʥʠʝ x)( D-P=D ghgm .  

ʆʪʩʶʜʘ 
2

0

1

wgh
=

-P
=

D

D
=

m

g

x
Cx ,        (4) 

ʛʜʝxC ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʯʫʚʩʪ-

ʚʠʪʝʣʴʥʦʩʪʴ ʉʕʄʇ ʢ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪ-

ʚʠʶ, ʧʘʨʘʤʝʪʨʳ gh,,P  ʦʧʨʝʜʝʣʷʶʪ ʤʘʛ-

ʥʠʪʥʦʝ ʧʦʣʝ ʤʝʞʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ 

ʪʝʣʘʤʠ. ʋʩʣʦʚʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʜʚʝʩʘ (ʣʝ-

ʚʠʪʘʮʠʠ) ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ 
P
>
g

h .  

ʋʨʘʚʥʝʥʠʝ (4), ʦʧʨʝʜʝʣʷʶʱʝʝ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʧʦʜʚʝʩʘ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʩʥʦʚʥʳʤ 

ʫʨʘʚʥʝʥʠʝʤ ʉʕʄʇ.  

ɺʳʚʝʜʝʤ ʨʘʟʤʝʨʥʦʩʪʴ [ ]hP :  

[ ]
2c

ʢʛ

ʤʤ
==Ö=P

HA

A

H
h . 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝ-

ʩʪʠ ʥʘgD , ʪʦʢ ʚ ʩʦʣʝʥʦʠʜʝ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 

xI DÖ=D hʩ , ʫʜʝʨʞʠʚʘʷ ʪʝʣʦ ʚ ʩʦʩʪʦʷʥʠʠ 

ʣʝʚʠʪʘʮʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʤʝʥʷʝʪʩʷ ʧʘ-

ʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʦʣʝʥʦʠʜʝ 

ccc IRU D=D , ʛʜʝ cR  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʣʝ-

ʥʦʠʜʘ. ʆʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʉʕʄʇ ʧʝʨʝ-

ʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 

gh

h
h

-P
==

D

D
= c

c
c mR

RC
g

U
C xu ,           (5) 

ʛʜʝ uC  ï ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʠʣʦʚʦʛʦ ʩʦʣʝ-

ʥʦʠʜʘ ʧʦ ʥʘʧʨʷʞʝʥʠʶ.  

ʈʝʟʫʣʴʪʘʪʳ ʵʪʘʣʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚ-
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ʥʝʥʠʝʤ (5) ʧʨʠ ʨʘʟʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʦʙ-

ʨʘʪʥʦʡ ʩʚʷʟʠ h ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ [2] ʠ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3.  

 

ʆʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʉʕʄʇ ʠ ʜʚʠʞʝʥʠʝ 

ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ 

ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʉʦʣʥʮʘ ʠ ʧʣʘ-

ʥʝʪ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʠʟʦʣʠʨʦ-

ʚʘʥʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘ-

ʧʠʩʠ ʟʘʢʦʥʘ ʦʪʩʫʪʩʪʚʫʶʪ ʯʣʝʥʳ ʫʨʘʚʥʝʥʠʷ, 

ʦʧʠʩʳʚʘʶʱʠʝ ʩʨʝʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʚʦ-

ʜʠʪʩʷ ʧʦʥʷʪʠʝ çʜʘʣʴʥʝʜʝʡʩʪʚʠʷè. ʄʥʦʛʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʩʯʠʪʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ 

ʚʚʝʜʝʥʠʝ çʙʣʠʟʢʦʜʝʡʩʪʚʠʷè. 

ʇʨʠʚʝʜʝʤ ʚʳʩʢʘʟʳʚʘʥʠʝ ʀ. ʅʴʶʪʦʥʘ, 

ʢʦʪʦʨʦʝ ʚʟʷʪʦ ʠʟ ʢʥʠʛʠ ɸ. ʈʳʢʦʚʘ [3]: çʅʝ-

ʧʦʥʷʪʥʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʦʜʫʰʝʚʣʝʥʥʘʷ 

ʢʦʩʥʘʷ ʤʘʪʝʨʠʷ, ʙʝʟ ʧʦʩʨʝʜʩʪʚʘ ʯʝʛʦ-ʣʠʙʦ 

ʠʥʦʛʦ, ʯʪʦ ʥʝʤʘʪʝʨʠʘʣʴʥʦ, ʤʦʛʣʘ ʙʳ ʜʝʡʩʪ-

ʚʦʚʘʪʴ ʥʘ ʜʨʫʛʦʝ ʪʝʣʦ ʙʝʟ ʚʟʘʠʤʥʦʛʦ ʧʨʠ-

ʢʦʩʥʦʚʝʥʠʷè. 

 

ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʩʦʣʝʥʦʠʜʝ cUD  ʦʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ 
ʵʬgD  ʧʨʠ:  

ʤɻʘʣ

ʤɺ
54,0

1
=uʉ

 ( )A/ʤ16,34=h , 
ʤɻʘʣ

ʤɺ
18,2

2
=uʉ

 

( )A/ʤ74,27=h , 
ʤɻʘʣ

ʤɺ
26,4

3
=uʉ

 ( )A/ʤ92,26=h , 

ʤɻʘʣ

ʤɺ
4,15

4
=uʉ

 ( )A/ʤ32,26=h , 25ʤ/c10ʤɻʘʣ1 -=  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ ʉʦʣ-

ʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʘʧʨʠʦʨʥʦ ʚʚʦʜʷʪʩʷ ʧʘʨʘ-

ʤʝʪʨʳ h,P , ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʩʥʦʚʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʉʕʄʇ.  

ʆʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʉʕʄʇ (4) ʤʦʞʥʦ 

ʧʝʨʝʧʠʩʘʪʴ ʚ ʚʠʜʝ:  
2

0wgh m+=P .                      (6) 

ʆʧʨʝʜʝʣʠʤ ʧʨʘʚʫʶ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (6), 

ʧʦʜʩʪʘʚʣʷʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʜʘʥʥʳʝ, ʥʘʡ-

ʜʝʥʥʳʝ ʧʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ. 

ʉʯʠʪʘʝʤ: nmm=  ï ʤʘʩʩʘ ʧʣʘʥʝʪʳ; ( )
ʛʦʜ

2

0w  ï 

ʢʚʘʜʨʘʪ ʮʠʢʣʠʯʝʩʢʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʧʣʘʥʝʪʳ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ; 

3

nc,

c

2
2

R

mm
G

R

mʄ
G

dR

d n=ö
÷

õ
æ
ç

å
=g  ï ʛʨʘʜʠʝʥʪ ʩʠʣʦ-

ʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ʉʦʣʥʮʘ ʚ ʤʝʩʪʝ ʥʘʭʦʞʜʝʥʠʷ ʧʣʘʥʝʪʳ, ʛʜʝ 

nc,R  ï ʫʩʨʝʜʥʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʉʦʣʥʮʘ 

ʜʦ ʧʣʘʥʝʪʳ, 2311 cʢʛ/ʤ10672,6 ÖÖ= -G  ï ʛʨʘ-

ʚʠʪʘʮʠʦʥʥʘʷ                   ʧʦʩʪʦʷʥʥʘʷ, ʢʛ10989,1 30

c Ö=m  ï 

ʤʘʩʩʘ ʉʦʣʥʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦ-

ʤʝʱʝʥʳ ʚ ʪʘʙʣ. 1.  

ʃʝʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (6) ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʫʯʘʩʪʠʝ ʩʨʝʜʳ (ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ) ʤʝ-

ʞʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʪʝʣʘʤʠ. ʅʘ ʦʩ-

ʥʦʚʘʥʠʠ ʨʘʩʯʝʪʦʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʧʦʣʝʪʳ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ, ʠ 

ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʉʕʄʇ, ʧʨʦʚʝʜʝʤ 

ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʣʝʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝ-

ʥʠʷ ʜʣʷ ʪʝʣ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ.  

ɼʣʷ ʜʚʠʞʝʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʧʦ ʢʨʫʛʦʚʦʡ 

ʦʨʙʠʪʝ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ 

ʥʝʛʦ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʘʷ ʩʠʣʘ ʙʳʣʘ ʨʘʚʥʘ 

ʩʠʣʝ ʪʷʛʦʪʝʥʠʷ: 

2

2

R

mM
G

R

m
=

u
. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ɤRɡ= , ʫʨʘʚʥʝʥʠʝ ʧʝʨʝ-

ʧʠʰʝʪʩʷ ʚ ʚʠʜʝ  

3

2

R

mM
Gm =w .                      (7) 

 

6 
0 

ï 20 

20 

ï 6 

ʵʬgD , ʤɻʘʣ 

cu , ʤɺ 
4uC

 3uC

 
2uC

 
1uC
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Ο 4(201 1)  

ʊʘʙʣʠʮʘ 1. ɼʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ 
 

ʇʣʘʥʝʪʳ ʄʝʨʢʫʨʠʡ ɺʝʥʝʨʘ ɿʝʤʣʷ ʄʘʨʩ ʖʧʠʪʝʨ ʉʘʪʫʨʥ ʋʨʘʥ ʅʝʧʪʫʥ ʇʣʫʪʦʥ 

(Rc,n), ʤ 0,580Ŀ10
11

 1,080Ŀ10
11

 1,496Ŀ10
11

 2,280Ŀ10
11

 7,780Ŀ10
11

 1,432Ŀ10
12

 2,871Ŀ10
12

 4,498Ŀ10
12

 5,914Ŀ10
12

 

(mn), ʢʛ 0,55Ŀm3 0,82Ŀm3 m3=5,976Ŀ10
24

 0,64Ŀm3 317,8Ŀm3 95,2Ŀm3 14,5Ŀm3 17,2Ŀm3 0,20Ŀm3 

(ʊʛʦʜ), ʩ 7,603Ŀ10
6
 1,944Ŀ10

7
 3,156Ŀ10

7
 5,936Ŀ10

7
 3,755Ŀ10

8
 9,278Ŀ10

8
 2,654Ŀ10

9
 5,204Ŀ10

9
 7,826Ŀ10

9
 

(ɤ2
0)ʛʦʜ, 1/ʩ2 6,829Ŀ10

-13
 1,045Ŀ10

-13
 3,964Ŀ10

-14
 1,120Ŀ10

-14
 2,799Ŀ10

-16
 4,586Ŀ10

-17
 5,604Ŀ10

-18
 1,458Ŀ10

-18
 6,445Ŀ10

-19
 

mn(ɤ
2
0)ʛʦʜ, 

ʢʛ/ʩ2 
2,245Ŀ10

12
 5,119Ŀ10

11
 2,369Ŀ10

11
 4,285Ŀ10

10
 5,316Ŀ10

11
 2,609Ŀ10

10
 4,857Ŀ10

8
 1,498Ŀ10

8
 7,704Ŀ10

5
 

ɔ, ʢʛ/ʩ2  4,471Ŀ10
12

 1,032Ŀ10
12

 4,737Ŀ10
11

 8,564Ŀ10
10

 1,070Ŀ10
12

 5,142Ŀ10
10

 9,718Ŀ10
8
 2,997Ŀ10

8
 1,534Ŀ10

6
 

(ʇɖ)ʘʩʪʨ.=  ɔ+ 

mn(ɤ
2
0)ʛʦʜ, 

ʢʛ/ʩ2 

6,716Ŀ10
12

 1,547Ŀ10
12

 7,106Ŀ10
11

 1,285Ŀ10
11

 1,601Ŀ10
12

 7,751Ŀ10
10

 1,458Ŀ10
9
 4,496Ŀ10

8
 2,304Ŀ10

6
 

 
ʊʘʙʣʠʮʘ 2. ɼʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ 

 

ʇʣʘʥʝʪʳ (ʇɖ)ʨʘʩʯ., ʢʛ/ʩ
2 ʇ ɖ 

2,ʩ
g

x
Cx

D

D
=

 

ʄʝʨʢʫʨʠʡ 6,706Ŀ1012 6,286Ŀ106 1,067Ŀ106 1,46Ŀ1012 

ɺʝʥʝʨʘ 1,552Ŀ1012 9,373Ŀ106 1,652Ŀ105 9,50Ŀ1012 

ɿʝʤʣʷ 7,106Ŀ1011 1,143Ŀ107 6,217Ŀ104 2,50Ŀ1013 

ʄʘʨʩ 1,284Ŀ1011 7,315Ŀ106 1,756Ŀ104 8,90Ŀ1013 

ʖʧʠʪʝʨ 1,605Ŀ1012 3,632Ŀ109 4,420Ŀ102 3,50Ŀ1015 

ʉʘʪʫʨʥ 7,713Ŀ1010 1,089Ŀ109 7,088Ŀ101 2,17Ŀ1016 

ʋʨʘʥ 1,458Ŀ109 1,657Ŀ108 8,796 1,76Ŀ1017 

ʅʝʧʪʫʥ 4,496Ŀ108 1,966Ŀ108 2,287 6,85Ŀ1017 

ʇʣʫʪʦʥ 2,300Ŀ106 2,286Ŀ106 1,006 1,51Ŀ1018 

 

ʋʨʘʚʥʝʥʠʝ (6) ʩ ʫʯʝʪʦʤ (7) ʧʨʠʤʝʪ ʚʠʜ:  

333

2 32
R

mM
G

R

mM
G

R

mM
Gm =+=+=P wgh . 

ʇʨʠ ʧʦʜʚʝʩʝ ʪʝʣʘ ʚ ʉʕʄʇ ʨʘʟʣʠʯʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ h ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʩʦʣʝ-

ʥʦʠʜʝ ( )Const=P  ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʝʨʨʦ-

ʤʘʛʥʠʪʥʦʤʫ ʪʝʣʫ ʤʘʩʩʦʡ m  ʨʘʟʣʠʯʥʦʝ ʧʦ-

ʣʦʞʝʥʠʝ R  ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ: 

3

2

23

1

1 3,3
R

mM
G

R

mM
G =P=P hh . 

ʈʘʟʜʝʣʠʚ ʧʦʯʣʝʥʥʦ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʯʘʩ-

ʪʠ ʫʨʘʚʥʝʥʠʡ, ʧʦʣʫʯʠʤ: 
3

1

2
21 öö

÷

õ
ææ
ç

å
=

R

R
hh . 

ɺ ʨʘʙʦʪʝ [1] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʤʝʥʘ ʩʦʣʝ-

ʥʦʠʜʘ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʦʣʝʥʦʠʜʘ P2  ʠ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʧʦʜʚʝʰʝʥʥʦʡ ʤʘʩʩʳ ʚʜʚʦʝ ʦʩʪʘʚ-

ʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʧʦʜʚʝʰʝʥʥʦʛʦ ʪʝʣʘ ʥʝʠʟ-

ʤʝʥʥʳʤ ( )ConstR=  ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʢʦʵʬ-

ʬʠʮʠʝʥʪʝ h. ʇʦʵʪʦʤʫ ʚ ʦʙʱʝʤ ʚʠʜʝ ʠʤʝʝʤ:  

.3,3
3

2
23

1
1

R

Mm
G

R

Mm
G =P=P hh   

ʈʘʟʜʝʣʠʚ ʧʦʯʣʝʥʥʦ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʯʘʩ-

ʪʠ ʫʨʘʚʥʝʥʠʡ, ʧʦʣʫʯʠʤ:  

2

1
21

m

m
P=P . 

ʉ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ ʜʣʷ 

1h ʠ 1P, ʧʝʨʝʧʠʰʝʤ ʣʝʚʫʶ ʯʘʩʪʴ ʫʨʘʚ-

ʥʝʥʠʷ (6): 

2

1

3

1

2
2211

m

m

R

R
öö
÷

õ
ææ
ç

å
P=P hh . 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 22Ph  ʚʳʙʨʘ-

ʥʦ ʟʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʜʣʷ ɿʝʤʣʠ 

( ) 211

ʘʩʪʨ.33 ʩ/ʢʛ10106,7 Ö=Ph ; m2=m3 ʟc,2 RR = . 

ɼʣʷ ʧʣʘʥʝʪ ,, n1nc,1 P=P=RR  ,1 nhh=  
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nmm =1 . ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ ʧʝʨʝʧʠʰʝʪʩʷ:  

( )
ʟ

n
nn

m

m

R

R
3

nc,

ʟc,11

.ʨʘʩʯ
10106,7

ö
ö

÷

õ

æ
æ

ç

å
Ö=Ph .       (8) 

ɼʘʥʥʳʝ ʨʘʩʯʝʪʦʚ ( )
.ʨʘʩʯnnPh , ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ (8), ʧʨʠʚʝʜʝʥʳ ʚʦ ʚʪʦ-

ʨʦʤ ʩʪʦʣʙʮʝ ʪʘʙʣ. 2.  

ʉʨʘʚʥʝʥʠʝ ( )ʘʩʪʨ.hP  (ʪʘʙʣ. 1) ʩ ( ) .ʨʘʩʯhP  

(ʪʘʙʣ. 2), ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʜʦʩʪʘʪʦʯʥʦʡ 

ʪʦʯʥʦʩʪʴʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ: 

( ) ( )ʨʘʩʯ.ʘʩʪʨ. hh P=P . 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʦʚʝʜʝʤ ʨʘʩʯʝʪʳ 

( ) .ʨʘʩʯhP  ʜʣʷ ʖʧʠʪʝʨʘ ʠ ʇʣʫʪʦʥʘ: 

212

3

3

3

11

11
11

ʶʶ ʩ/ʢʛ10605,1
8,317

10780,7

10496,1
10106,7 Ö=öö

÷

õ
ææ
ç

å

Ö

Ö
Ö=P

m

m
h , 

26

3

3

3

11

11
11 ʩ/ʢʛ10300,2

2,0

1014,59

10496,1
10106,7 Ö=öö

÷

õ
ææ
ç

å

Ö

Ö
Ö=P

m

m
ʧʧh . 

ɸʧʨʠʦʨʥʦ ʚ ʪʘʙʣ. 2 ʚʚʝʜʝʥʳ 
7

3 10143,1 Ö=P , 
4

3 10217,6 Ö=h . ʊʨʝʪʠʡ ʠ 

ʯʝʪʚʝʨʪʳʡ ʩʪʦʣʙʮʳ ʪʘʙʣ. 2 ʨʘʩʩʯʠʪʘʥʳ ʠʟ 

ʩʦʦʪʥʦʰʝʥʠʷ: 

3

71043,1
m

mʧ
ʧ Ö=P , 

3

ʧc,

ʟc,410217,6
ö
ö

÷

õ

æ
æ

ç

å
Ö=

R

R
ʧh . 

ɺ ʧʷʪʦʤ ʩʪʦʣʙʮʝ ʪʘʙʣ. 2 ʦʧʨʝʜʝ-                       

ʣʝʥʘ ʤʝʭʘʥʠʯʝʩʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

2

0

1

w
=

D

D
=

g

x
Cx  ʧʣʘʥʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʫʩʢʦʨʝ-

ʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ï ʯʫʚʩʪ-

ʚʠʪʝʣʴʥʦʩʪʴ ʛʨʘʚʠʤʝʪʨʘ çʉʝʚʝʨʥʘʷ ɸʤʝʨʠ-

ʢʘè, ʨʘʩʩʯʠʪʘʥʥʘʷ ʠʟ ʧʝʨʠʦʜʘ T  ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʢʦʣʝʙʘʥʠʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʨʘʚʥʦʛʦ 30 ʩʝʢ, ʥʘʭʦʜʠʤ 

2

2

2

2
c8,22

4

1
===

pw

T
Cx . ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʝ ʫʩʢʦʨʝʥʠʷ 
27 ʩ/ʤ10-=Dg , ʠʟʤʝʨʷʷ ʧʝʨʝʤʝʱʝʥʠʝ xD  

ʦʧʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ. ʋʯʠʪʳ-

ʚʘʷ ʙʦʣʴʰʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ 

ʤʘʣʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ ʧʦ ʚʦʟʤʫʱʝʥʠʶ 

ʦʨʙʠʪ ʧʣʘʥʝʪ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʷ (8) ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ 

ʧʝʨʠʦʜʘ ʦʜʥʦʛʦ ʠʟ ʧʝʨʚʳʭ ʩʧʫʪʥʠʢʦʚ ɿʝʤʣʠ. 

ʉʧʫʪʥʠʢ ʤʘʩʩʦʡ 87,6 ʢʛ ʠʤʝʣ ʚʳʩʦʪʫ ʚ ʧʝʨʠ-

ʛʝʣʠʠ 228 ʢʤ ʠ ʚ ʘʧʦʛʝʝ 947 ʢʤ. ʅʘʙʣʶʜʘʝʤʦʝ 

ʟʥʘʯʝʥʠʝ ʧʝʨʠʦʜʘ ʤʠʥ7,96=T . ʏʠʩʣʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ 22ɖP  ʚʳʯʠʩʣʝʥʦ ʜʣʷ ʃʫʥʳ, ʢʘʢ 

ʩʧʫʪʥʠʢʘ ɿʝʤʣʠ ï
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ʣʣ 1003,1 Ö=Ph . ʕʪʦ ʟʥʘ-

ʯʝʥʠʝ ʙʳʣʦ ʧʦʜʩʪʘʚʣʝʥʦ ʚ (8), ʠ ʩ ʫʯʝʪʦʤ 

ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʃʫʥʳ ʣʟ,R , ʩʨʝʜʥʝʛʦ ʨʘʩʩʪʦʷ-

ʥʠʷ ʜʦ ʦʨʙʠʪʳ ʩʧʫʪʥʠʢ ʩʧʟ,R ʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʘʩʩʳ ʩʧʫʪʥʠʢʘ ʢ ʤʘʩʩʝ ʃʫʥʳ ʦʧʨʝʜʝʣʝʥʦ 

( ) 4

ʩʧ
10062,2 -Ö=Pɖ . ɿʘʪʝʤ ʨʘʩʯʝʪ ʧʦ ʬʦʨʤʫ-

ʣʝ (6) ʜʘʣ ʟʥʘʯʝʥʠʝ ʧʝʨʠʦʜʘ ʤʠʥ04,96=T . 

ʋʯʠʪʳʚʘʷ ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʦʨʙʠʪʫ, ʤʦʞʥʦ  

ʨʝʟʫʣʴʪʘʪʳ ʩʯʠʪʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ (ʚ ʧʝʨ-

ʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ). ʈʘʩʯʝʪʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦ-

ʩʪʳ. ɺʦʟʤʦʞʥʦ, ʧʨʠ ʪʘʢʦʤ ʨʝʰʝʥʠʠ ʟʘʜʘʯʘ 

ʧʦʚʝʜʝʥʠʷ ʤʥʦʛʠʭ ʪʝʣ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦ-

ʣʝ ʫʧʨʦʩʪʠʪʩʷ.  

ʈʘʟʤʝʨʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ P ʠ h, ʘʧʨʠʦʨ-

ʥʦ ʚʚʝʜʝʥʥʳʭ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʦʛʦ ʧʦʣʷ, ʥʝ ʦʧʨʝʜʝʣʝʥʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ P ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʠʣʦʚʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʷ, 

h ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʠʭ 

ʨʘʟʤʝʨʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʫʨʘʚʥʝʥʠʝ, 

ʦʧʠʩʳʚʘʶʱʝʝ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, 

ʛʜʝ ʙʫʜʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ P ʠ h. ʂʣʘʩʩʠʯʝ-

ʩʢʠ ʩʠʣʦʚʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʘ-

ʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʟʘʢʦʥʘ 

ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. ɼʣʷ ʦʨʙʠʪʳ ɿʝʤʣʠ, 

ʉʦʣʥʮʘ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʧʦ ʬʦʨʤʫʣʘʤ: 
ʟʩ,

2

ʩ

R

M
Gg=  ï ʫʩʢʦʨʝʥʠʝ, ʩʠʣʦ-
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ʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ; 
ʟʩ,

ʩ

R

M
G=j  ï ʧʦʪʝʥʮʠʘʣ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ.  

ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ g  ʠ j, ʩʦʟʜʘʚʘʝ-

ʤʳʝ ʉʦʣʥʮʝʤ, ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

5,92Ŀ10
-3 
ʤ/ʩ

2
 ʠ .ʩ/ʤ1085,8 28Ö  ʕʪʠ ʟʥʘʯʝʥʠʷ 

ʦʪʣʠʯʘʁ ʪʩʷ ʦʪ ʟʥʘʯʝʥʠʡ P ʠ h ʠʟ ʪʘʙʣ. 2. 

ʇʦʵʪʦʤʫ ʚ ʵʪʠʭ ʪʘʙʣʠʮʘʭ ʨʘʟʤʝʨʥʦʩʪʠ P ʠ h 

ʥʝ ʫʢʘʟʘʥʳ. ʇʘʨʘʤʝʪʨʳ P ʠ h ï ʧʘʨʘʤʝʪʨʳ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦʣʷʤʠ 3, 4 (ʨʠʩ. 1). 
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ʅ.ɼ. ʊɽʄɽɾʅʀʂʆɺɸ 

ʌɻʋɿ çʇʨʠʯʝʨʥʦʤʦʨʩʢʘʷ ʧʨʦʪʠʚʦʯʫʤʥʘʷ ʩʪʘʥʮʠʷè ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʥʘʜʟʦʨʫ  

ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ, ʛ. ʅʦʚʦʨʦʩʩʠʡʩʢ 

 

ʇʈʀʄɽʅɽʅʀɽ ʀʄʄʋʅʆʄɸɻʅʀʊʅʓʍ ʉʆʈɹɽʅʊʆɺ ʇʈʀ 

ʉɸʅʀʊɸʈʅʆ-ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʆʄ ʄʆʅʀʊʆʈʀʅɻɽ 

ʃɽɻʀʆʅɽʃʃ ʀ ɼʈʋɻʀʍ ʇɸʊʆɻɽʅʆɺ ɺʅɽʐʅɽʁ ʉʈɽɼʓ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʠʤʤʫʥʦʤʘʛ-

ʥʠʪʥʘʷ ʩʝʧʘʨʘʮʠʷ; ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦ-

ʩʪʠʢʘ; ʣʝʛʠʦʥʝʣʣʝʟʥʘʷ ʠʥʬʝʢʮʠʷ; ʩʘʥʠʪʘʨ-

ʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ. 

ɸʥʥʦʪʘʮʠʷ: ʆʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʛʦ ʤʝʪʦʜʘ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ (ʠʤʤʫʥʦʤʘʛ-

ʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ) ʚ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦ-

ʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʣʝʛʠʦʥʝʣʣ ʠ ʠʥʳʭ 

ʧʘʪʦʛʝʥʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʅʘ ʦʙʰʠʨʥʦʤ 

ʤʘʪʝʨʠʘʣʝ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʧʫʙ-

ʣʠʢʘʮʠʡ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʜʠʘʛʥʦʩʪʠʢʦʡ ʣʝʛʠʦʥʝʣʣʝʟʘ ʚ 

ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʠʚʝʜʝʥʳ 

ʜʘʥʥʳʝ ʦʙ ʦʧʳʪʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʠʤʤʫʥʦʤʘʛʥʠʪʥʳʭ ʩʦʨʙʝʥʪʦʚ ʚ ʤʝ-

ʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʦʙʦʙʱʝʥʳ ʨʝ-

ʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʩʪ-ʩʠʩʪʝʤ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʛʡ ʩʝʧʘʨʘ-

ʮʠʠ, ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʛʠʦ-

ʥʝʣʣʝʟʘ ʚ ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʧʨʠʚʝʜʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 
 

 

ʃʝʛʠʦʥʝʣʣʳ ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʣʝʛʠʦʥʝʣʣʝʟʘ ʚ ʦʙʲʝʢʪʘʭ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

 

ʃʝʛʠʦʥʝʣʣʳ (ʨʦʜ Legionella) ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʘʪʠʧʠʯʥʳʭ ʧʥʝʚʤʦʥʠʡ, ʯʘʱʝ 

ʚʩʝʛʦ ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟ-

ʣʠʯʥʳʤʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʤʠ [1ï2]. ʃʝʛʠʦ-

ʥʝʣʣʳ, ʦʙʳʯʥʦ ʚ ʩʦʩʪʘʚʝ ʙʠʦʧʣʝʥʦʢ, ʷʚʣʷ-

ʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʦʙʠʪʘʪʝʣʷʤʠ ʧʨʠʨʦʜ-

ʥʳʭ ʚʦʜʦʝʤʦʚ ʠ ʧʦʯʚʳ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʴ-

ʰʫʶ ʵʧʠʜʝʤʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʢʦʣʦʥʠʟʘʮʠʷ ʵʪʠʤʠ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʘʤʠ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʘʥʘʣʠʟʘ-

ʮʠʠ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʠ ʢʦʥʜʠ-

ʮʠʦʥʠʨʦʚʘʥʠʷ [3ï4]. ɿʘʨʘʞʝʥʠʝ ʯʝʣʦʚʝʢʘ 

ʣʝʛʠʦʥʝʣʣʝʟʦʤ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʚʜʳʭʘʥʠʠ ʘʵʨʦʟʦʣʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʣʝʛʠʦ-

ʥʝʣʣʳ, ʣʠʙʦ ʘʩʧʠʨʘʮʠʠ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʡ 

ʚʦʜʳ [2; 4]. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦ-

ʨʠʥʛ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʥʘʣʠ-

ʯʠʝ ʣʝʛʠʦʥʝʣʣ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʝʪʩʷ 

ʩʝʨʴʝʟʥʦʡ ʟʘʜʘʯʝʡ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 

ɿʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʝ ʣʝʛʠʦʥʝʣʣʝʟʘ ʧʨʠʟʥʘʥ ʢʫʣʴʪʫ-

ʨʘʣʴʥʳʡ ʤʝʪʦʜ, ʦʙʣʘʜʘʶʱʠʡ 100 %-ʥʦʡ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ [1; 5]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʦʩʪʘʝʪʩʷ ʥʝʚʳʩʦʢʦʡ, ʯʪʦ ʩʚʷʟʘʥʦ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʩ ʥʠʟʢʦʡ ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʧʘʪʦʛʝʥʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ, ʢʦʥʪʘ-

ʤʠʥʘʮʠʝʡ ʦʙʨʘʟʮʦʚ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤʠ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʥʘʣʠʯʠʝʤ ʟʘʛʨʷʟʥʝʥʠʡ ʚ 

ʧʨʦʙʘʭ, ʠʥʛʠʙʠʨʫʶʱʠʭ ʨʦʩʪ ʣʝʛʠʦʥʝʣʣ [6].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʣʝ-

ʛʠʦʥʝʣʣ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʠ ʧʦʯʚʳ ʙʳʣʠ ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦ-

ʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʦʣʠʤʝʨʘʟ-

ʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

(RT-PCR), ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʫʶ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ 

ʣʘʙʦʨʘʪʦʨʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʣʝʛʠʦʥʝʣʣʝʟʘ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʠ ʥʝ-

ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʠ ʚʦ 
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ʤʥʦʛʦʤ ʩʚʦʙʦʜʥʳʝ ʦʪ ʥʝʜʦʩʪʘʪʢʦʚ ʢʫʣʴʪʫ-

ʨʘʣʴʥʳʝ ʤʝʪʦʜʳ [7]. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʦʜʥʘ-

ʢʦ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʜʠ-

ʘʛʥʦʩʪʠʢʠ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ 

(ʇʎʈ) ʣʝʛʠʦʥʝʣʣ ʠ ʜʨʫʛʠʭ ʧʘʪʦʛʝʥʦʚ ʚʦ 

ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʚ ʩʚʷʟʠ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʧʨʦʙʘʭ ʨʘʟʣʠʯʥʳʭ 

ʠʥʛʠʙʠʪʦʨʦʚ (ʬʫʣʴʚʦʢʠʩʣʦʪ, ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ, ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ), ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ 

ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫ-

ʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ [6]. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʡ ʦʯʠʩʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʧʨʦʙ ʧʨʝʧʘʨʘ-

ʪʦʚ ɼʅʂ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʧʦʤʦʱʴʶ ʠʦ-

ʥʦʦʙʤʝʥʥʳʭ ʩʤʦʣ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʚ 

ʛʨʘʜʠʝʥʪʝ ʭʣʦʨʠʩʪʦʛʦ ʮʝʟʠʷ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʜʦʨʦʞʘʝʪ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʫʚʝʣʠʯʠ-

ʚʘʝʪ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʠ ʚʨʝʤʝʥʠ. ɸʣʴʪʝʨʥʘ-

ʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʦʚ ʚ ʦʙʨʘʟʮʘʭ ʚʥʝʰ-

ʥʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʩʝʧʘʨʘʮʠʷ, ʢʦ-

ʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦ-

ʩʪʴʶ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ 

ʚʳʜʝʣʠʪʴ ʠʭ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ.  

 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ 

ʩʝʧʘʨʘʮʠʠ 

 

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʚ ʩʘʥʠʪʘʨʥʦʤ 

ʥʘʜʟʦʨʝ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʵʬʬʝʢ-

ʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʧʘʪʦʛʝ-

ʥʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ ʩ ʧʦʩʣʝʜʫʶ-

ʱʝʡ ʜʝʪʝʢʮʠʝʡ ʠʭ ʘʥʪʠʛʝʥʦʚ ʠʣʠ ʥʫʢʣʝʠʥʦ-

ʚʳʭ ʢʠʩʣʦʪ, ʣʠʙʦ ʠʭ ʩʝʣʝʢʪʠʚʥʳʤ ʚʳʜʝʣʝ-

ʥʠʝʤ ʜʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʚʠʨʫʩʦ-

ʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʝʝ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ ʷʚ-

ʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ ʩʝ-

ʧʘʨʘʮʠʠ. 

ʄʝʪʦʜ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʚ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣ 

ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ ʇ. ʈʦʙʠʥʩʦʥʦʤ ʚ      

1973 ʛ. [8], ʧʨʠ ʵʪʦʤ ʥʦʩʠʪʝʣʠ ʥʘ ʦʩʥʦʚʝ 

ʮʝʣʣʶʣʦʟʳ, ʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʠ ʦʢʩʠʜʘ ʞʝʣʝ-

ʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʠʤ-

ʤʦʙʠʣʠʟʘʮʠʠ ʭʠʤʦʪʨʠʧʩʠʥʘ ʠ ʙʝʪʘ-ʛʘʣʘʢʪʦ-

ʟʠʜʘʟʳ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝ-

ʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʛʝʥʦʚ, 

ʨʘʟʜʝʣʝʥʠʷ ʪʚʝʨʜʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟ, ʦʯʠʩʪʢʠ 

ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʣʝʪʦʯʥʳʭ ʩʫʩʧʝʥʟʠʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ [9ï10]. ʆʩʥʦʚʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʷʚʣʷʝʪ-

ʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʬʝʨʠʯʝʩʢʠʭ ʤʘʛʥʠʪʥʳʭ 

ʯʘʩʪʠʮ ʩ ʘʥʪʠʪʝʣʘʤʠ, ʤʘʨʢʝʨʥʳʤʠ ʙʝʣʢʘʤʠ, 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʧʨʦʙʘʤʠ ʣʠʙʦ ʠʥʳʤʠ ʣʠ-

ʛʘʥʜʘʤʠ, ʩʦʨʙʠʨʦʚʘʥʥʳʤʠ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦ-

ʩʪʠ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʦ-

ʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʧʦʟʥʘʚʘʥʠʷ ʘʥʪʠʛʝʥʦʚ ʠ 

ʜʨʫʛʠʭ ʮʝʣʝʚʳʭ ʤʦʣʝʢʫʣ, ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠ ʚʳʜʝʣʝʥʠʷ ʠʟ ʩʣʦʞʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʨʘʟʮʦʚ [11ï12]. ʉʚʷʟʳʚʘʥʠʝ ʮʝʣʝʚʳʭ ʤʦ-

ʣʝʢʫʣ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʨʠʥʮʠʧʘʤ ʘʬʬʠʥʥʦʛʦ, ʛʠʜ-

ʨʦʬʦʙʥʦʛʦ ʠʣʠ ʠʥʳʭ ʪʠʧʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʘʥʘʣʦʛʠʯʥʦ ʧʨʠʥʮʠʧʘʤ ʭʨʦʤʘʪʦʛʨʘʬʠʠ [13]. 

ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʣʠʛʘʥʜʦʚ ʠ ʧʨʦʙ ʚ 

ʩʠʩʪʝʤʘʭ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʯʘʩʪʠʮʳ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʨʘʟʤʝʨʦʤ ʦʪ 50 ʥʤ ʜʦ 1 ʤʢʤ, ʨʝʞʝ ʜʦ         

20 ʤʢʤ, ʧʨʠ ʵʪʦʤ ʜʠʘʤʝʪʨ ʯʘʩʪʠʮ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʢʠʥʝʪʠʢʫ 

ʨʝʘʢʮʠʠ ʩʝʧʘʨʘʮʠʠ [14]. ʏʘʩʪʠʮʳ ʠʟʛʦʪʘʚ-

ʣʠʚʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʠʟ ʦʢʩʠʜʘ ʢʨʝʤʥʠʷ, 

ʘʛʘʨʦʟʳ, ʧʦʣʠʩʪʠʨʦʣʘ, ʧʦʣʠʚʠʥʠʣʘ ʣʠʙʦ 

ʜʨʫʛʠʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ, ʦʙʳʯʥʦ Fe3O4. ʄʘʛ-

ʥʠʪʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʙʳʯʥʦ ʟʘʢʣʶʯʝʥ 

ʚʥʫʪʨʴ ʤʠʢʨʦʩʬʝʨ. ʆʢʩʠʜʳ ʞʝʣʝʟʘ ʦʙʫ-

ʩʣʘʚʣʠʚʘʶʪ ʩʫʧʝʨʧʘʨʘʤʘʛʥʝʪʠʟʤ ʯʘʩʪʠʮ, 

ʪ.ʝ. ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʤʘʛʥʠʯʠʚʘʪʴʩʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʙʳʩʪʨʦ ʠ ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʘʛʥʠʯʠʚʘʪʴʩʷ ʚʥʝ 

ʝʛʦ [11ï12]. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʤʠʢʨʦʩʬʝʨʳ ʥʝ 

çʩʢʣʝʠʚʘʶʪʩʷè ʚ ʩʫʩʧʝʥʟʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʫʟʥʘʚʘʥʠʝ ʮʝ-

ʣʝʚʦʛʦ ʘʥʪʠʛʝʥʘ ʚ ʠʩʭʦʜʥʦʤ ʦʙʨʘʟʮʝ ʠ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʜʘʣʴʥʝʡʰʠʝ ʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʘʥ-
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ʪʠʛʝʥʘ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʤʠʢʨʦʩʬʝʨ 

ʠʤʝʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʪʘʙʠʣʴ-

ʥʦʩʪʴ ʠʭ ʩʫʩʧʝʥʟʠʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʚʥʝ ʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʩʦʨʙʠʨʦʚʘʥʠʷ ʘʥ-

ʪʠʛʝʥʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʛʥʠʪʥʳʭ ʩʬʝʨʠ-

ʯʝʩʢʠʭ ʯʘʩʪʠʮ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ 

ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʯʝʪʘ ʨʝʟʫʣʴ-

ʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʨʘʩ-

ʪʚʦʨʠʤʳʭ ʠ ʚʟʚʝʰʝʥʥʳʭ ʘʥʪʠʛʝʥʦʚ ʧʫʪʝʤ 

ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʤʝʰʠʚʘʥʠʷ ʤʘʛʥʠʪ-

ʥʳʭ ʩʦʨʙʝʥʪʦʚ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʨʘʟʮʦʤ 

[12; 15]. ɺʳʜʝʣʝʥʠʝ ʘʥʪʠʛʝʥʘ (ʙʘʢʪʝʨʠʡ, 

ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʠ ʪ.ʜ.) ʠʟ ʩʠʩʪʝʤʳ ʦʩʫʱʝ-

ʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʤʝʱʝʥʠʷ ʦʙʨʘʟʮʘ ʩ ʤʘʛ-

ʥʠʪʥʳʤ ʩʦʨʙʝʥʪʦʤ ʚ ʧʦʩʪʦʷʥʥʦʝ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ. ʇʨʠ ʵʪʦʤ ʩʫʧʝʨʧʘʨʘʤʘʛʥʠʪʥʳʝ ʯʘʩʪʠ-

ʮʳ ʥʘʤʘʛʥʠʯʠʚʘʶʪʩʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʥ-

ʮʝʥʪʨʠʨʦʚʘʥʳ ʠ ʠʟʚʣʝʯʝʥʳ ʠʟ ʦʙʨʘʟʮʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʠʣʠ ʧʦʣʫʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ (ʨʠʩ. 1) [16]. 

 

ʉʚʷʟʳʚʘʥʠʝ ʣʠʛʘʥʜʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ 

 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʩʚʷʟʳ-

ʚʘʥʠʷ ʮʝʣʝʚʳʭ ʤʦʣʝʢʫʣ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ, ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʦʪ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, ʤʘʪʝʨʠʘʣʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʦʥʠ ʠʟʛʦʪʦʚʣʝʥʳ (ʜʣʷ ʥʝʤʦʜʠʬʠ-

ʮʠʨʦʚʘʥʥʳʭ ʥʦʩʠʪʝʣʝʡ) ʠ ʦʪ ʢʣʘʩʩʘ ʣʠʛʘʥ-

ʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʘʛʥʠʪʥʳʭ 

ʯʘʩʪʠʮ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʯʘʩʪʠʮʳ).        

ɺ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʘʛʥʠʪʥʳʝ 

ʥʦʩʠʪʝʣʠ. ʅʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʯʘʩʪʠʮʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʦʨʘʟʜʦ ʨʝʞʝ. ʀʭ ʩʚʦʡʩʪʚʘ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʷʟʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʦʣʝʢʫ-

ʣʳ ʦʙʫʩʣʦʚʣʝʥʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʭ ʨʘʟʤʝ-

ʨʘʤʠ ʠ ʤʘʪʝʨʠʘʣʦʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʠ ʠʟʛʦ-

ʪʦʚʣʝʥʳ. ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʝʦʜʠʥʘʢʦʚʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʩʚʷʟʳʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʢʨʦʤʦ-

ʣʝʢʫʣ: ʥʘʧʨʠʤʝʨ, ʘʥʪʠʪʝʣʘ ʠ ʜʨʫʛʠʝ ʙʝʣʢʠ 

ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʨʦʜʩʪʚʦ ʢ ʛʠʜʨʦʬʦʙ-

ʥʳʤ ʧʦʣʠʤʝʨʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʣʝʛʯʝ ʚʩʝʛʦ ʩʚʷ-

ʟʳʚʘʶʪʩʷ ʩ ʥʦʩʠʪʝʣʷʤʠ ʠʟ ʦʢʩʠʜʘ         

ʢʨʝʤʥʠʷ [13].  

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʯʘʩʪʠʮʳ ʚ ʥʘʩʪʦ̫-

ʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʚʳʩʦʢʦʩʧʝʮʠ-

ʬʠʯʥʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʮʝʣʝʚʳʭ ʤʦʣʝʢʫʣ ʩʘ-

ʤʳʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ (ʪʘʙʣ. 1).             

ɼʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʯʘʩʪʠʮ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʣʠʛʘʥʜʦʚ, ʛʣʘʚʥʳʤ                       

ʦʙʨʘʟʦʤ ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʠ ʧʦʣʠʢʣʦʥʘʣʴ-

ʥʳʝ ʘʥʪʠʪʝʣʘ ʠ ʠʭ ʬʨʘʛʤʝʥʪʳ, ʬʝʨʤʝʥʪʳ, 

ʠʥʳʝ ʙʝʣʢʠ ʠ ʧʝʧʪʠʜʳ, ʥʫʢʣʝʠʥʦʚʳʝ                   

ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʤʘʨʢʝʨʥʳʝ ʙʝʣʢʠ                 

(ʩʪʨʝʧʪʘʚʠʜʠʥ ʠ ʜʨ.). ɼʣʷ ʥʘʜʝʞʥʦʛʦ ʩʚʷ-

ʟʳʚʘʥʠʷ ʣʠʛʘʥʜʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʯʘʩʪʠʮ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʚʘʣʝʥʪʥʳʭ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʣʠʛʘʥʜʦʤ ʠ ʮʝʣʝʚʦʡ                    

ʤʦʣʝʢʫʣʦʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʯʘʩʪʠʮ 

ʚʢʣʶʯʘʶʪ ʢʘʨʙʦʢʩʠʣʴʥʳʝ, ʵʧʦʢʩʠʜʥʳʝ, 

ʘʤʠʥʦ- ʠ ʜʨʫʛʠʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠ-

ʨʫʶʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʘ-

ʛʝʥʪʦʚ [13; 16ï17].  

ʉʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʯʘʩʪʠʮ ʩ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠ ʪʠʧʘʤʠ ʣʠ-

ʛʘʥʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʩʴʤʘ ʛʠʙʢʫʶ 

ʤʝʪʦʜʦʣʦʛʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʩʦʟʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʭ 

ʮʝʣʝʚʳʭ ʤʦʣʝʢʫʣ (ʪʘʙʣ. 1).  

ɹʦʣʝʝ ʪʨʠʜʮʘʪʠ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʘʛʘʶʪ ʤʘʛʥʠʪʥʳʝ ʠʤ-

ʤʫʥʦʩʦʨʙʝʥʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʤʤʫʥʦʤʘʛ-

ʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠ-

ʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [13].    

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʠʘʛʥʦ-

ʩʪʠʢʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʩʘʥʠʪʘʨʠʠ ʨʷʜʦʤ ʢʦʤʧʘʥʠʡ 

(Dynal Biotech (ʅʦʨʚʝʛʠʷ), Invitrogen     

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), Bioclone (ʉʐɸ) ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʠ ʚʳʧʫʩʢʘʶʪʩʷ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʘʪʦʛʝʥ-

ʥʳʭ ʤʠʢʨʦʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʤʘ-

ʪʝʨʠʘʣʝ ʠ ʦʙʨʘʟʮʘʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  
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ʀʜʝʥʪʠʬʠʢʘʮʠʷ  

ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʝʪʦʜʘʤʠ 

(ʇʎʈ, ʙʠʦʯʠʧʳ,  

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ,  

ʛʠʙʨʠʜʠʟʘʮʠʷ ʩ  

ɼʅʂ-ʟʦʥʜʘʤʠ ʠ ʪ.ʜ.) 

ʃʠʟʠʩ ʢʣʝʪʦʢ 

ʀʤʤʫʥʦʤʘʛʥʠʪʥʦʝ  

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʩʚʷʟʳʚʘʥʠʝ  

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ 

 ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ  

ʘʥʪʠʛʝʥʦʚ ʠ ʟʘʭʚʘʪ 

ʮʝʣʝʚʳʭ ʢʣʝʪʦʢ 

ʀʤʤʫʥʦʤʘʛʥʠʪʥʦʝ  

ʨʘʟʜʝʣʝʥʠʝ 

ʆʪʤʳʚʢʘ ʠ  

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʣʝʪʦʢ 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ 

ʦʙʨʘʟʝʮ 

ʀʥʦʢʫʣʷʮʠʷ ʥʘ ʧʠʪʘ-

ʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʢʫʣʴ-

ʪʠʚʠʨʦʚʘʥʠʝ ʠ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʷ 

ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ 

ʠ/ʠʣʠ ʜʨʫʛʠʝ  

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ  

ʤʦʣʝʢʫʣʷʨʥʳʤʠ 

ʤʝʪʦʜʘʤʠ (ʇʎʈ, 

ʛʠʙʨʠʜʠʟʘʮʠʷ ʩ 

ɼʅʂ-ʟʦʥʜʘʤʠ) 
ʄʠʢʨʦʩʢʦʧʠʷ 

ʈʠʩ. 1. ʇʨʠʥʮʠʧ ʤʘʛʥʠʪʥʦʡ ʠʤʤʫʥʦʩʝʧʘʨʘʮʠʠ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠʥʬʝʢʮʠʡ ʠ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʧʦ Magnani et al. [13], ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ) 

2 

3 4 

5 

1 

1 ï ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ 

2 ï ʉʫʧʝʨʧʘʨʘʤʘʛʥʠʪʥʘʷ  

ʯʘʩʪʠʮʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʣʠʛʘʥʜʦʤ 

3 ï ʎʝʣʝʚʘʷ ʤʦʣʝʢʫʣʘ 

4 ï ʈʘʩʧʦʟʥʘʚʘʥʠʝ çʮʝʣʠè  

(ʘʥʪʠʛʝʥʘ, ʢʣʝʪʢʠ, ʥʫʢʣʝʠʥʦʚʦʡ ʢʠ-

ʩʣʦʪʳ, ʈʅʂ ʠ ʪ.ʜ.) 

5 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʮʝʣʝʚʳʭ  

ʤʦʣʝʢʫʣ ʠ ʠʭ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʦʙʨʘʟʮʘ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ  

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 
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ʊʘʙʣʠʮʘ 1. ʉʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʯʘʩʪʠʮ ʩ ʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠ ʪʠʧʘʤʠ ʣʠʛʘʥʜʦʚ 

 

ʎʝʣʝʚʘʷ ʤʦʣʝʢʫʣʘ ʠʣʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʀʩʧʦʣʴʟʫʝʤʳʡ ʣʠʛʘʥʜ ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʛʨʫʧʧʳ * 

ɹʝʣʢʠ (ʘʥʪʠʛʝʥʳ) ɸʥʪʠʪʝʣʘ ʊʦʣʫʦʣ-ʩʫʣʴʬʦʥʠʣ, ʵʧʦʢʩʠʣ 

ʂʣʝʪʦʯʥʳʝ ʦʨʛʘʥʝʣʣʳ ɸʥʪʠʪʝʣʘ ʂʘʨʙʦʢʩʠʣ 

ɹʘʢʪʝʨʠʠ ʠ ʚʠʨʫʩʳ ɸʥʪʠʪʝʣʘ ʊʦʣʫʦʣ-ʩʫʣʴʬʦʥʠʣ, ʢʘʨʙʦʢʩʠʣ 

ɹʘʢʪʝʨʠʦʬʘʛʠ ɸʥʪʠʪʝʣʘ ʠʣʠ ʠʭ ʬʨʘʛʤʝʥʪʳ ɸʤʠʥʦʛʨʫʧʧʘ, ʢʘʨʙʦʢʩʠʣ 

ʋʛʣʝʚʦʜʳ ɹʝʣʢʠ ʕʧʦʢʩʠʣ 

ʅʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʳ ** ʅʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʳ ʂʘʨʙʦʢʩʠʣ 

ʇʨʠʤʝʯʘʥʠʝ: * ʇʨʠʚʝʜʝʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ (ʨʝʢʦʤʝʥʜʫʝʤʳʝ) ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʛʨʫʧʧʳ. 

**  ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʫʟʥʘʚʘʥʠʷ ʠ ʟʘʭʚʘʪʘ ɼʅʂ ʠ ʈʅʂ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʝʧʪʘʚʠʜʠʥʘ ʠ ʧʨʦʙ ɼʅʂ, ʤʝʯʝʥʳʭ ʙʠʦʪʠʥʦʤ. 

 

ʆʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ ʚ ʤʝʜʠʮʠʥʝ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʮʠʧʳ ʠʤʤʫʥʦ-

ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠʥʬʝʢʮʠʡ, ʩʘ-

ʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʚʦ-

ʜʳ, ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ 

[17ï19]. ʏʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯ-

ʥʦʩʪʴ ʩʚʷʟʳʚʘʥʠʷ ʩ ʘʥʪʠʛʝʥʘʤʠ ʠ ʦʩʦʙʳʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʛʥʠʪʥʳʭ 

ʥʘʥʦ- ʠ ʤʠʢʨʦʯʘʩʪʠʮ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʠʘʛ-

ʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʤʘʛʥʠʪʦ-ʨʝʟʦʥʘʥʩʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ, ʫʜʘʣʝʥʠʷ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ 

ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʣʦʢʘʣʴʥʦʡ ʛʠ-

ʧʝʨʪʝʨʤʠʠ ʦʧʫʭʦʣʠ ʠ ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦ ʢ ʪʢʘʥʷʤ, ʧʦʨʘʞʝʥʥʳʤ ʦʧʫʭʦʣʴʶ        

[18; 20ï21].  

ɺʝʩʴʤʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʳ 

ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʥʘʭʦʜʷʪ ʚ ʦʙ-

ʣʘʩʪʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʥʬʝʢʠ-

ʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʪʦ ʝʩʪʴ ʠʤʝʥʥʦ 

ʪʘʤ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʘʷ 

ʜʝʪʝʢʮʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʣʦʞʥʳʭ 

(ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʠʥʛʠ-

ʙʠʪʦʨʘʤʠ ʠ ʪ.ʜ.) ʦʙʨʘʟʮʘʭ ʩ ʥʝʚʳʩʦʢʦʡ ʢʦʥ-

ʮʝʥʪʨʘʮʠʝʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʄʘʛʥʠʪʥʳʝ 

ʯʘʩʪʠʮʳ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʣʠʙʦ 

ʟʘʭʚʘʪ ʩʘʤʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʫʪʝʤ ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʛʝʥʦʚ, ʣʠʙʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠ ʠʣʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠ ʩʚʷʟʳ-

ʚʘʪʴʩʷ ʩ ʠʭ ʥʫʢʣʝʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʇʎʈ. ʆʩʥʦʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʠʤ-

ʤʫʥʦʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʜʚʘ ʤʝʪʦʜʘ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ 

ʢʣʝʪʦʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: ʧʨʷʤʦʡ ʠ ʥʝʧʨʷ-

ʤʦʡ. ʇʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʝʨʚʦʛʦ ʤʝʪʦʜʘ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ 

ʜʦʙʘʚʣʷʶʪʩʷ ʩʫʧʝʨʧʘʨʘʤʘʛʥʠʪʥʳʝ ʯʘʩʪʠʮʳ 

ʩ ʠʤʤʦʙʠʣʠʟʠʨʦʚʘʥʥʳʤʠ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʘʥʪʠʪʝʣʘʤʠ ʢ ʧʘʪʦʛʝʥʥʦʤʫ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʫ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ ʠ ʩʚʷʟʳʚʘʶʪ 

ʢʣʝʪʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ; ʢʣʝʪʢʠ ʟʘʪʝʤ ʠʟʚʣʝʢʘʶʪ ʩ ʧʦʤʦʱʴʶ 

ʤʘʛʥʠʪʦʚ. ɺʪʦʨʦʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʥʢʫ-

ʙʠʨʦʚʘʥʠʠ ʩʤʝʩʠ ʘʥʪʠʪʝʣ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʦʙʨʘʟʮʦʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʫʟ-

ʥʘʚʘʥʠʝ ʢʣʝʪʦʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ.       

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʩʤʝʩʴ ʜʦʙʘʚʣʷʶʪ ʤʘʛʥʠʪ-

ʥʳʝ ʯʘʩʪʠʮʳ ʠ ʠʟʚʣʝʢʘʶʪ ʢʣʝʪʢʠ ʧʨʠ ʧʦ-

ʤʦʱʠ ʤʘʛʥʠʪʦʚ. ɺ ʦʙʝʠʭ ʤʝʪʦʜʘʭ ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʤʦʥʦ, ʪʘʢ ʠ ʧʦʣʠʢʣʦʥʘʣʴ-

ʥʳʝ ʘʥʪʠʪʝʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠ-

ʨʦʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʥʘ ʫʨʦʚʥʝ ʨʦʜʘ, ʚʠʜʘ ʠ ʩʝʨʦʚʘʨʘ [16; 22]. 

ʇʦʤʠʤʦ ʙʘʢʪʝʨʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʛʥʠʪʦ-

ʩʦʨʙʝʥʪʦʚ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʷʜʘ ʚʠʨʫʩʦʚ 

ʠ ʧʘʨʘʟʠʪʦʚ ʯʝʣʦʚʝʢʘ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʨʘʟ-

ʮʘʭ ʠ ʦʙʨʘʟʮʘʭ ʚʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʦʪʘʚʠʨʫ-
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ʩʦʚ, ʚʠʨʫʩʦʚ ʠʤʤʫʥʦʜʝʬʝʮʠʪʘ ʯʝʣʦʚʝʢʘ 

(ɺʀʏ), ʵʥʪʝʨʦʚʠʨʫʩʦʚ, ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʘ, 

ʣʷʤʙʣʠʡ (Giardia lamblia), ʤʘʣʷʨʠʡʥʦʛʦ 

ʧʣʘʟʤʦʜʠʷ (Plasmodium falciparum), ʰʠʩʪʦ-

ʟʦʤ (Schistosoma mansoni) [16; 23ï25].  

 

ɼʠʘʛʥʦʩʪʠʢʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʣʝʛʠʦʥʝʣʣ ʠ ʜʨʫʛʠʭ ʧʘʪʦʛʝʥʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ 

ʩʝʧʘʨʘʮʠʠ 

 

ɺʘʞʥʝʡʰʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʙʘʢʪʝʨʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʥʝʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʟʘʛʨʷʟʥʝʥ-

ʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʠʥʛʠʙʠʨʫʶʱʠʤʠ ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʘ ʪʘʢʞʝ ʢʦʥʪʘʤʠʥʘʮʠʷ 

ʦʙʨʘʟʮʦʚ ʙʳʩʪʨʦʨʘʩʪʫʱʝʡ ʬʣʦʨʦʡ, ʯʪʦ ʥʝ-

ʨʝʜʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʙʘʢʪʝʨʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ 

ʩʝʧʘʨʘʮʠʠ ʦʙʨʘʟʮʦʚ ʧʦʟʚʦʣʷʝʪ ʩʢʦʥʮʝʥʪʨʠ-

ʨʦʚʘʪʴ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʟ ʥʘʨʫʰʝʥʠʷ 

ʝʛʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʚʳʜʝʣʠʪʴ ʠ ʦʯʠ-

ʩʪʠʪʴ ʝʛʦ ʦʪ ʢʦʥʪʘʤʠʥʘʥʪʦʚ ʠ ʧʨʦʚʝʩʪʠ 

ʢʦʤʧʣʝʢʩ ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʧʦʩʝʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʨʝʜʳ. ʋʢʘʟʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʘʛʥʠʪ-

ʥʳʭ ʯʘʩʪʠʮ ʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ-

ʤʠ ʜʣʷ ʣʝʛʠʦʥʝʣʣ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝ-

ʨʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʢʦʪʦʨʳʭ, ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ, ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 5ï80 % [2].  

ʇʝʨʚʳʝ ʫʩʧʝʰʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ 

ʚʳʜʝʣʝʥʠʶ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʘʢʪʝʨʠʡ ʢʠ-

ʰʝʯʥʦʡ ʛʨʫʧʧʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʛʥʠʪ-

ʥʦʡ ʠʤʤʫʥʦʩʝʧʘʨʘʮʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

Lund et al. ʚ 1988 ʛ., ʧʨʠ ʵʪʦʤ ʩʫʧʝʨʤʘʧʘ-

ʤʘʛʥʠʪʥʳʝ ʤʠʢʨʦʯʘʩʪʠʮʳ ʩ ʤʦʥʦʢʣʦʥʘʣʴ-

ʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʧʨʦʪʠʚ ʘʥʪʠʛʝʥʘ ʂ88 

ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʜʝʪʝʢʮʠʠ ʢʠʰʝʯʥʦʡ ʧʘ-

ʣʦʯʢʠ (E. coli) ʚ ʦʙʨʘʟʮʘʭ ʬʝʢʘʣʠʡ [26].      

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʫʩ-

ʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ                   

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʧʦʟʚʦ-                

ʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʝʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʬʦʨʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝ-

ʣʠʣʦ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʚ ʧʦ-

ʩʣʝʜʫʶʱʠʝ ʛʦʜʳ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ 

ʜʣʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦ-

ʜʦʝʤʦʚ, ʧʠʪʴʝʚʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ, ʘ 

ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ (ʵʥʪʝʨʦʧʘʪʦ-

ʛʝʥʥʳʭ, ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʭ ʠ ʵʥʪʝʨʦʛʝʤʦʨ-

ʨʘʛʠʯʝʩʢʠʭ) ʰʪʘʤʤʦʚ Escherichia coli, ʚʳ-

ʟʳʚʘʶʱʠʭ ʪʷʞʝʣʳʝ ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ. 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʚ ʢʣʠ-

ʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ ʢʠʰʝʯʥʦʡ 

ʧʘʣʦʯʢʠ (ʥʘʧʨʠʤʝʨ, ʆ157:ʅ7, ʚʳʟʳʚʘʶʱʝ-

ʛʦ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʢʦʣʠʪ), ʩʦʟʜʘʥʳ ʠ ʫʩ-

ʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦ-

ʚʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ, ʩʦʨʙʠʨʦʚʘʥ-

ʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʛʥʠʪʥʳʭ ʥʦʩʠʪʝʣʝʡ 

(ʢʦʤʧʘʥʠʷ Dynal Biotech) [13; 27]. ʕʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ 

ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʙʦʣʝʝ ʯʝʤ ʚ 70 ʨʘʟ 

ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʫ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦ-

ʜʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʘʪʦʛʝ-

ʥʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ                 

1 ʂʆɽ/ʤʣ [28]. 

ʇʦʤʠʤʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦ-

ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʪʨʫʜʘ ʠ ʚʨʝʤʝ-

ʥʠ, ʪʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʚ ʧʦʩʝʚʝ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʜʣʷ 

ʦʙʦʛʘʱʝʥʠʷ [16]. ʆʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥ-

ʥʳʤʠ ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ ʧʨʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʥʠʛʝ ʚʦʜʦ-

ʝʤʦʚ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙ ʟʘ ʢʦʨʦʪʢʦʝ 

ʚʨʝʤʷ. ɼʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʣʫʯʠʣʘ ʠʤʤʫʥʦʤʘʛʥʠʪʥʘʷ ʩʝʧʘʨʘʮʠʷ ʚ 

ʤʝʪʦʜʘʭ ʜʝʪʝʢʮʠʠ ʪʘʢʠʭ ʧʘʪʦʛʝʥʥʳʭ ʦʨʛʘ-

ʥʠʟʤʦʚ, ʢʘʢ ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ (ʛʣʘʚʥʳʤ ʦʙ-

ʨʘʟʦʤ ʦʙʥʘʨʫʞʝʥʠʝ ʦʦʮʠʩʪ Cryptosporidium 

parvum), ʭʝʣʠʢʦʙʘʢʪʝʨ (Helikobacter pilori ), 

ʩʘʣʴʤʦʥʝʣʣ (ʥʝʪʠʬʦʠʜʥʳʝ ʚʠʜʳ Salmonella 

spp), ʧʩʝʚʜʦʤʦʥʘʜ (Pseudomonas putida), ʘ 

ʪʘʢʞʝ ʮʠʩʪ ʣʷʤʙʣʠʡ (Giardia lamblia s. 

Lamblia istestinalis) ʠ ʨʦʪʘʚʠʨʫʩʦʚ [29].   
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ɼʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚʳʜʝʣʝʥʠʷ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʫʢʘʟʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʧʨʦʙ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ 

(Dynal Biotech, ʅʦʨʚʝʛʠʷ; Invitrogen, ɺʝʣʠ-

ʢʦʙʨʠʪʘʥʠʷ). ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʜʝʪʝʢʮʠʷ ʧʘ-

ʪʦʛʝʥʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʝʪʦʜʘʤʠ ʧʨʷʤʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ (ʮʠʩʪʳ ʣʷʤʙʣʠʡ ʣʠʙʦ ʦʦʮʠ-

ʩʪʳ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ), ʪʨʘʜʠʮʠʦʥʥʦʡ ʇʎʈ 

ʣʠʙʦ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (ʢʨʠʧʪʦʩʧʦ-

ʨʠʜʠʠ, ʨʦʪʘʚʠʨʫʩʳ), ʘ ʪʘʢʞʝ ʢʫʣʴʪʫʨʘʣʴ-

ʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʥʝʪʠʬʦʠʜʥʳʝ ʩʘʣʴʤʦʥʝʣ-

ʣʳ, ʭʝʣʠʢʦʙʘʢʪʝʨ), ʧʨʠ ʵʪʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ                  

[24ï25; 30ï32]. ʀʤʤʫʥʦʤʘʛʥʠʪʥʘʷ ʩʝʧʘʨʘ-

ʮʠʷ, ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʜʠ-

ʘʛʥʦʩʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ 

ʠ ʮʠʩʪ ʣʷʤʙʣʠʡ [33]. 

ʇʝʨʚʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʧʨʠʤʝʥʝʥʠʠ ʤʘʛ-

ʥʠʪʥʳʭ ʩʦʨʙʝʥʪʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʣʝʛʠʦ-

ʥʝʣʣ ʠʟ ʧʨʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʥʦʩʷʪʩʷ 

ʢ 1986 ʛ, ʢʦʛʜʘ Kronick ʠ Gilpin ʧʨʠʤʝʥʠʣʠ 

ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʝʢʩʪʨʘʥʦʚʳʝ ʤʠʢ-

ʨʦʩʬʝʨʳ ʜʠʘʤʝʪʨʦʤ 3 ʥʤ ʩ ʦʢʩʠʜʦʤ ʞʝʣʝʟʘ 

Fe3O4. ʇʨʠ ʵʪʦʤ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʯʝʤ 

400-ʢʨʘʪʥʦʛʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʦʙʨʘʟ-

ʮʦʤ [34]. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʣʝʛʠʦʥʝʣʣ ʠʟ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪ-

ʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʤʫʥʦʤʘʛʥʠʪʥʘʷ 

ʩʝʧʘʨʘʮʠʷ ʦʙʨʘʟʮʦʚ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 

ʚʳʜʝʣʝʥʠʷ ʣʝʛʠʦʥʝʣʣ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʢʘʢ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʝ, ʪʘʢ ʠ ʚ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʩʝʨʦʚʘʨ 1 ʚʠʜʘ Legionella 

pneumophila, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʦʟʙʫʜʠʪʝ-

ʣʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʙʦʣʝʝ ʯʝʤ 90 % ʙʦʣʴʥʳʭ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʣʝʛʠʦʥʝʣʣʝʟʘ. ɹʳʣʠ 

ʩʦʟʜʘʥʳ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ 

ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʨʷʜʘ 

ʜʨʫʛʠʭ ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ, L.gormanii ʠ 

L.longbeachae, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞ-

ʥʳʤ ʜʣʷ ʨʝʛʠʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʚʳʜʝ-

ʣʷʶʪʩʷ ʥʝʧʥʝʚʤʦʬʠʣʴʥʳʝ ʚʠʜʳ ʣʝʛʠʦʥʝʣʣ 

[35ï36]. ʄʝʪʦʜʳ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘ-

ʮʠʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʙʠʦʤʝʜʠ-

ʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʠʟʫʯʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ ʥʘ ʣʝʛʠʦʥʝʣ-

ʣʝʟʥʫʶ ʠʥʬʝʢʮʠʶ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʩʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʛʣʘʚʥʦʛʦ                  

ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ 1 ʢʣʘʩʩʘ                    

ʠ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʘʢʪʠʚʘʮʠʠ ʊ-ʣʠʤʬʦ-                    

ʮʠʪʦʚ [37ï38]. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʣʝʛʠʦʥʝʣʣ ʠʟ ʧʨʦʙ ʚʦʜʳ 

ʠ ʜʨʫʛʠʭ ʦʙʨʘʟʮʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʢʘʢ ʢʦʤʤʝʨʯʝʩʢʠʝ DynabeadsMAXÈ 

Legionella (Invitrogen), ʪʘʢ ʠ ʥʝʢʦʤʤʝʨʯʝ-

ʩʢʠʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ [6; 39ï40]. ʄʘʛʥʠʪʥʳʝ 

ʯʘʩʪʠʮʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʫʢʘʟʘʥʥʳʭ ʪʝʩʪ-

ʩʠʩʪʝʤʘʭ, ʦʙʳʯʥʦ ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ ʧʫʪʝʤ 

ʠʤʤʦʙʠʟʠʟʘʮʠʠ ʚʳʩʦʢʦʘʬʬʠʥʥʳʭ ʧʦʣʠ-

ʢʣʦʥʘʣʴʥʳʭ ʠʣʠ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʛʥʠʪʥʳʭ ʤʠʢʨʦʯʘʩʪʠʮ ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʪʦʣʫʦʣ-ʩʫʣʴʬʦʥʠʣʴʥʳʭ ʛʨʫʧʧ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʪʝʩʪ-

ʩʠʩʪʝʤ ʜʦʩʪʠʛʘʝʪ 100 ʂʆɽ/ʤʣ, ʘ ʩʧʝʮʠʬʠʯ-

ʥʦʩʪʴ ʙʣʠʟʢʘ ʢ 100 % ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ. 

ʉʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦʡ ʩʝʧʘ-

ʨʘʮʠʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʣʝʛʠʦʥʝʣʣ ʠʟ ʧʨʦʙ 

ʦʯʝʥʴ ʧʨʦʩʪ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʙʘʚʣʝʥʠʠ 

ʩʫʩʧʝʥʟʠʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʥʪʠʪʝʣʘʤʠ 

ʤʘʛʥʠʪʥʳʭ ʤʠʢʨʦʩʬʝʨ ʢ ʦʙʨʘʟʮʫ ʚʦʜʳ, 

ʢʦʥʜʝʥʩʘʪʘ ʣʠʙʦ ʠʥʦʤʫ ʦʙʨʘʟʮʫ ʠʟ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ (50 ʤʣ) [6], ʧʨʠ ʵʪʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʣʠʙʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʨʘʟ-

ʮʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʇʦʩʣʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ 

(30ï60 ʤʠʥ.) ʠʥʢʫʙʘʮʠʠ ʤʠʢʨʦʩʬʝʨʳ ʩ ʟʘ-

ʭʚʘʯʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʟʚʝʣʝʯʝʥʳ ʠʟ ʧʨʦʙʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʧʦʩʝʚʘ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʨʝʜʳ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʜʣʷ ʇʎʈ ʠʣʠ ʠʥʳʭ 

ʤʝʪʦʜʦʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʆʮʝʥ-

ʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʤʤʫʥʦʤʘʛ-

ʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʎʈ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ, 

ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʣʝʛʠʦʥʝʣʣ 
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ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ 

ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʟʘʪʨʘʪ ʪʨʫʜʘ 

ʠ ʚʨʝʤʝʥʠ [6; 39]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦ-

ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʦʙʨʘʟʮʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʠʣʦ ʰʠ-

ʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʜʦʢʘʟʘʣʦ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦ-

ʚʘʪʴ ʜʘʥʥʳʡ ʤʝʪʦʜ ʜʣʷ ʘʧʨʦʙʘʮʠʠ ʠ ʧʦʩʣʝ-

ʜʫʶʱʝʛʦ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪ-

ʚʘʤʠ ʜʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʦʩʦ-

ʙʝʥʥʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʟ-

ʣʠʯʥʳʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʠ ʢʦʥʪʘʤʠʥʠʨʦ-

ʚʘʥʥʳʭ ʧʦʩʪʦʨʦʥʥʝʡ ʬʣʦʨʦʡ ʦʙʨʘʟʮʦʚ,   

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʠ ʚʨʝʤʝʥʠ 

ʥʘ ʦʙʨʘʙʦʪʢʫ ʦʙʨʘʟʮʘ. ʀʤʤʫʥʦʤʘʛ-         

ʥʠʪʥʘʷ ʩʝʧʘʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝ-    

ʤʝʥʥʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʦʙʨʘʟʝʮ ʠ ʦʯʠ-

ʩʪʠʪʴ ʝʛʦ ʦʪ ʧʨʠʤʝʩʝʡ, ʧʦʜʛʦʪʘʚʣʠʚʘʷ ʝʛʦ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʜʘʣʴʥʝʡʰʠʤ ʙʘʢʪʝʨʠʦʣʦ-

ʛʠʯʝʩʢʠʤ ʠʣʠ ʤʦʣʝʢʫʣʷʨʥʳʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʤ. 
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ɽ.ʇ. ɸʉɸʋʃʖʂ  

ʄʆʋ çɻʠʤʥʘʟʠʷ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʅ.ɻ. ɹʘʩʦʚʘè, ʛ. ɺʦʨʦʥʝʞ 

 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆɽ ʈɸɿɺʀʊʀɽ ʋʏɸʑʀʍʉʗ ɺ ʍʆɼɽ 

ʆʈɻɸʅʀɿɸʎʀʀ ɺʅɽʂʃɸʉʉʅʆʁ ʈɸɹʆʊʓ ʉ ɼɽʊʉʂʀʄ 

ʂʆʃʃɽʂʊʀɺʆʄ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʠʥʪʝʣʣʝʢʪ; 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ; ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ; ʤʳʰʣʝʥʠʝ. 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʦʨʤʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʝʢʣʘʩʩʥʦʡ ʨʘʙʦʪʳ ʩ ʜʝʪʩʢʠʤ 

ʢʦʣʣʝʢʪʠʚʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʪʚʦʨʯʝʩʢʦ-

ʤʫ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʰʢʦʣʴʥʠ-

ʢʦʚ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʪʚʦʨʯʝʩʢʠʡ ʤʘʨʘʬʦʥ 

çʆʣʠʤʧʠʘʜʘ ʟʥʘʥʠʡè.  

 

 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʫʯʘʱʠʭʩʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʟʘʜʘʯ ʣʠʯ-

ʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʨʘ-

ʟʦʚʘʥʠʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʝʧʨʝʨʳʚʥʳʡ, ʩʦ-

ʚʝʨʰʘʶʱʠʡʩʷ ʚ ʦʙʫʯʝʥʠʠ, ʪʨʫʜʝ, ʠʛʨʘʭ, 

ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚ-

ʥʦ ʦʥ ʧʨʦʠʩʭʦʜʠʪ ʚ ʭʦʜʝ ʘʢʪʠʚʥʦʛʦ ʫʩʚʦʝ-

ʥʠʷ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʠʥ-

ʪʝʣʣʝʢʪʘ ʯʝʣʦʚʝʢʘ, ʟʥʘʥʠʝ ʢʦʪʦʨʳʭ ʚʘʞʥʦ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-

ʛʦ ʨʘʟʚʠʪʠʷ. ʇʝʨʚʦʡ ʪʘʢʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ 

ʷʚʣʝʥʠʡ. ɸʢʪʠʚʥʦʩʪʴ ʫʤʘ ʠ ʩʪʨʝʤʣʝʥʠʝ 

ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʠʟʚʝʩʪʥʦʛʦ ʥʘʭʦʜʷʪ ʚʳ-

ʨʘʞʝʥʠʝ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ʟʥʘʥʠʡ 

ʠ ʚ ʪʚʦʨʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʠʭ ʚ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ. ʉ ʘʢʪʠʚʥʦʩʪʴʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʩʥʦ ʩʚʷ-

ʟʘʥʘ ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝ-

ʣʷʪʴ ʚ ʷʚʣʝʥʠʷʭ ʠ ʬʘʢʪʘʭ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʧʨʠʟʥʘʢʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ.  

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʨʘʟʚʠʪʳʡ ʯʝʣʦʚʝʢ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦ-

ʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʚ ʧʦʟʥʘʥʠʠ, ʪʘʢ ʠ ʚ ʝʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʦʡ ʯʝʣʦʚʝʢ 

ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʫʞʠʭ 

ʤʳʩʣʝʡ ʠ ʩʫʞʜʝʥʠʡ. ʆʥ ʠʱʝʪ ʥʦʚʳʝ ʧʫʪʠ 

ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʦʚ, ʷʚʣʝʥʠʡ, ʧʦʜʤʝʯʘʝʪ 

ʨʘʥʝʝ ʥʝ ʟʘʤʝʯʝʥʥʳʝ ʬʘʢʪʳ ʠ ʜʘʝʪ ʠʤ ʦʙʲ-

ʷʩʥʝʥʠʷ, ʚʳʷʚʣʷʝʪ ʥʦʚʳʝ ʟʘʢʦʥʦʤʝʨ-      

ʥʦʩʪʠ [2]. 

ʆ ʨʘʟʚʠʪʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙ-

ʥʦʩʪʷʭ ʯʝʣʦʚʝʢʘ ʩʫʜʷʪ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʦʥ 

ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʥʘ ʦʩʥʦʚʝ ʧʦʜʨʘʞʘʥʠʷ, ʫʩ-

ʚʦʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʨʦʙʥʦʛʦ, ʨʘʟʚʝʨʥʫʪʦ-

ʛʦ ʦʙʲʷʩʥʝʥʠʷ. ʇʨʦʜʫʢʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ 

ʯʝʣʦʚʝʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 

ʧʨʠʦʙʨʝʪʝʥʠʝ, çʦʪʢʨʳʪʠʝè ʥʦʚʳʭ ʜʣʷ ʩʝʙʷ 

ʟʥʘʥʠʡ, ʰʠʨʦʪʫ ʧʝʨʝʥʦʩʘ ʵʪʠʭ ʟʥʘʥʠʡ ʚ 

ʜʨʫʛʠʝ ʩʠʪʫʘʮʠʠ, ʥʘʭʦʞʜʝʥʠʝ ʦʨʠʛʠʥʘʣʴ-

ʥʳʭ ʨʝʰʝʥʠʡ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ.  

ʈʘʟʚʠʪʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ, ʧʦʠʩʢʦʚʦ-

ʛʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰ-

ʣʝʥʠʷ ʫ ʫʯʘʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚ-

ʥʳʭ ʟʘʜʘʯ ʰʢʦʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ï ʚ ʥʘʯʘʣʴ-

ʥʳʭ ʢʣʘʩʩʘʭ ʚ ʯʘʩʪʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʚʳʩʪʫ-

ʧʘʝʪ ʩʦʟʜʘʥʠʝ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʫʩʣʦʚʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʥʦʮʝʥʥʦʝ ʫʤʩʪʚʝʥʥʦʝ 

ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ, ʩʚʷʟʘʥʥʦʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠ-

ʝʤ ʫʩʪʦʡʯʠʚʳʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʢʘʯʝʩʪʚ ʫʤʘ, ʪʚʦʨʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ 

ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʚ ʥʘ-

ʯʘʣʴʥʦʤ ʦʙʫʯʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʦʢʘ ʥʝ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʤ ʧʨʠʝʤʦʤ ʚ ʧʨʘʢʪʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚʩʝ 

ʝʱʝ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʠʪʝʣʝʤ ʜʝʡʩʪ-

ʚʠʡ ʫʯʘʱʠʭʩʷ ʧʦ ʦʙʨʘʟʮʫ. ʏʘʩʪʦ ʫʯʠʪʝʣʷ 

ʧʨʝʜʣʘʛʘʶʪ ʜʝʪʷʤ ʫʧʨʘʞʥʝʥʠʷ ʪʨʝʥʠʨʦʚʦʯ-

ʥʦʛʦ ʪʠʧʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʜʨʘʞʘʥʠʠ, ʢʦ-
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ʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʧʨʦʷʚʣʝʥʠʷ ʠʥʠʮʠʘʪʠʚʳ, 

ʥʝʩʪʘʥʜʘʨʪʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʨʝʙʝʥʢʘ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʦʙʫʯʝʥʠʷ ʫ ʜʝʪʝʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʢʘʯʝʩʪʚʘ ʤʳʰʣʝʥʠʷ: 

ʛʣʫʙʠʥʘ, ʢʨʠʪʠʯʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ, ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʴ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʦʟʥʠʢʘʝʪ ʤʥʦʛʦ 

ʩʧʦʨʦʚ ʦ ʪʦʤ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ, ʯʪʦʙʳ ʚʳʙʨʘʥʥʳʝ ʬʦʨʤʳ, ʤʝʪʦ-

ʜʳ, ʧʨʠʝʤʳ ʵʬʬʝʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʰʢʦʣʴʥʠʢʦʚ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʷʜ 

ʧʨʦʛʨʘʤʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ. ʈʘʙʦʪʳ ʃ.ʌ. ʊʠ-

ʭʦʤʠʨʦʚʦʡ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʝʪʝʡ ʨʘʟʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ. ʌʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʤʳʰʣʝʥʠʷ ʧʦʩʚʷʱʝʥʳ ʨʘʟʨʘʙʦʪʢʠ          

ɸ.ɸ. ʀʚʠʥʘ, ʩʠʩʪʝʤʘ ʠʛʨʦʚʳʭ ʟʘʜʘʥʠʡ                   

ɸ.ɿ. ɿʘʢʘ. ʅʘ ʘʢʪʠʚʠʟʘʮʠʶ ʨʘʟʚʠʪʠʷ ʪʚʦʨ-

ʯʝʩʪʚʘ ʠ ʠʥʪʝʣʣʝʢʪʘ ʥʘʧʨʘʚʣʝʥʳ çʨʘʟʚʠ-

ʚʘʶʱʠʝ ʠʛʨʳè ɹ.ʇ. ʅʠʢʠʪʠʥʘ. ʈʝʛʫʣʷʨʥʦ 

ʠʟʜʘʶʪʩʷ ʪʨʫʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʦʪʜʝʣʴʥʳʝ 

ʟʘʜʘʥʠʷ, ʫʧʨʘʞʥʝʥʠʷ, ʠʛʨʳ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʀʟʫʯʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʨʘʙʦʪ ʚʝʜʫʱʠʭ 

ʧʝʜʘʛʦʛʦʚ-ʧʩʠʭʦʣʦʛʦʚ ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʠ ʚʳʙʨʘʪʴ ʥʝʦʙ-

ʭʦʜʠʤʫʶ ʬʦʨʤʫ ʨʘʙʦʪʳ ʩ ʜʝʪʩʢʠʤ ʢʦʣʣʝʢ-

ʪʠʚʦʤ. ʎʝʣʴ ʧʨʦʛʨʘʤʤʳ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʦʝ ʠ ʪʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ 

ʰʢʦʣʴʥʠʢʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʧʨʦʛʨʘʤ-

ʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ: 

1) ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ, ʢʘʢ ʚʦʩʧʨʠʷʪʠʝ, ʚʥʠʤʘʥʠʝ, ʧʘʤʷʪʴ, 

ʚʦʦʙʨʘʞʝʥʠʝ, ʤʳʰʣʝʥʠʝ; 

2) ʩʦʟʜʘʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦ-

ʩʳʣʦʢ ʦʚʣʘʜʝʥʠʷ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 

ʪ.ʝ. ʪʘʢʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʠ ʫʤʝ-

ʥʠʡ, ʙʝʟ ʢʦʪʦʨʳʭ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʫʩʧʝʰʥʦ; 

3) ʦʨʛʘʥʠʟʘʮʠʶ ʢʦʣʣʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʜʝʪʴʤʠ, ʘ 

ʪʘʢʞʝ ʤʝʞʜʫ ʜʝʪʴʤʠ ʠ ʚʟʨʦʩʣʳʤʠ; 

4) ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʡ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʘʪʤʦʩʬʝʨʳ. 

ʇʨʠ ʚʳʙʦʨʝ ʬʦʨʤʳ ʨʘʙʦʪʳ ʤʳ ʫʯʠʪʳ-
ʚʘʣʠ ʨʷʜ ʚʘʞʥʳʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ, ʚʦ-
ʧʝʨʚʳʭ, ʜʘʚʘʣʠ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ 
ʫʯʘʩʪʠʝ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ ʚʩʝʤ ʜʝʪʷʤ ʙʝʟ ʠʩ-
ʢʣʶʯʝʥʠʷ, ʚʦ-ʚʪʦʨʳʭ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳ 
ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʘʯʝʩʪʚ, ʩʧʦ-
ʩʦʙʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ, ʜʘʚʘʣʠ ʙʳ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʫʩʧʝʰʥʳʤ ʠ 
ʥʝʦʙʭʦʜʠʤʳʤ ʜʨʫʛʠʤ, ʚ-ʪʨʝʪʴʠʭ, ʬʦʨʤʠʨʦ-
ʚʘʣʠ ʙʳ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶ ʧʦ ʦʪ-
ʥʦʰʝʥʠʶ ʢ ʫʯʝʙʥʦʤʫ ʪʨʫʜʫ, ʩʧʦʩʦʙʩʪʚʦʚʘ-
ʣʠ ʙʳ ʨʘʟʚʠʪʠʶ ʠʥʪʝʣʣʝʢʪʘ ʠ ʪʚʦʨʯʝʩʪʚʘ 
ʫʯʘʱʠʭʩʷ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦʙʳ 
ʬʦʨʤʳ ʨʘʙʦʪʳ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʠ ʥʝ ʨʘ-
ʟʦʚʳʤʠ, ʘ ʩʢʚʦʟʥʳʤʠ ï ʧʨʦʚʦʜʠʤʳʤʠ ʚ ʪʝ-
ʯʝʥʠʝ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. 
ɼʣʷ ʥʘʩ ʪʘʢʦʡ ʬʦʨʤʦʡ ʨʘʙʦʪʳ ʩʪʘʣ ʝʞʝ-

ʛʦʜʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʪʚʦʨʯʝʩʢʠʡ ʤʘʨʘ-
ʬʦʥ çʆʣʠʤʧʠʘʜʘ ʟʥʘʥʠʡè. ʉʘʤʘ ʠʜʝʷ ʵʪʦʛʦ 
ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʦʝ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ 
ʢʦʣʣʝʢʪʠʚʥʳʤ ʪʚʦʨʯʝʩʢʠʤ ʜʝʣʦʤ, ʘʙʩʦʣʶʪ-
ʥʦ ʥʦʚʦʡ ʥʝ ʷʚʣʷʝʪʩʷ. ʆʜʥʘʢʦ ʚ ʥʘʰʝʡ ʠʥ-
ʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʠʤʝʝʪ 
ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʤʥʦʛʦʵʪʘʧʥʫʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʠʥ-
ʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʠʛʨʫ ʩʦ ʩʚʦʝʡ ʦʩʦʙʦʡ 
ʩʪʨʫʢʪʫʨʦʡ ʧʨʦʚʝʜʝʥʠʷ, ʛʜʝ ʩʦʩʪʷʟʘʪʝʣʴʥʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʫʯʘʱʠʭʩʷ ʨʘʩʰʠʨʝʥʦ ʟʘ 
ʩʯʝʪ ʪʚʦʨʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʟʘʜʘʥʠʷ 
ʧʨʝʜʤʝʪʥʳʭ ʦʣʠʤʧʠʘʜ ʷʚʣʷʶʪʩʷ ʘʚʪʦʨʩʢʠ-
ʤʠ ʩ ʫʯʝʪʦʤ ʫʞʝ ʩʣʦʞʠʚʰʠʭʩʷ  ʪʨʘʜʠʮʠʡ. 
ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʪʚʦʨʯʝʩʢʠʡ ʤʘʨʘʬʦʥ 

ʨʘʩʩʯʠʪʘʥ ʥʘ ʫʯʘʩʪʠʝ ʫʯʘʱʠʭʩʷ ʚʩʝʭ ʚʦʟ-
ʨʘʩʪʦʚ. ɺ ʥʝʤ ʝʩʪʴ ʤʝʩʪʦ, ʢʘʢ ʢʦʣʣʝʢʪʠʚ-
ʥʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʧʨʦʷʚʣʝʥʠʶ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʜʘʨʝʥʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ: 
çʷ ʟʘ ʚʩʝʭ ʠ ʩʘʤ ʟʘ ʩʝʙʷè. 
ɺʨʝʤʝʥʥʳʝ ʨʘʤʢʠ ʧʨʦʚʝʜʝʥʠʷ ʤʘʨʘʬʦ-

ʥʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʦʢʪʷʙʨʷ ʧʦ ʘʧʨʝʣʴ. ʆʪ-
ʢʨʳʪʠʝ ʤʘʨʘʬʦʥʘ ï ʢʨʘʩʦʯʥʦʝ ʪʝʘʪʨʘʣʠʟʦ-
ʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʩʮʝʥʘʨʠʡ ʢʦʪʦʨʦʛʦ 
ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ. ʆʙʳʯʥʦ ʤʳ ʩʚʷ-
ʟʳʚʘʝʤ ʝʛʦ ʩ ʛʨʝʯʝʩʢʦʡ ʤʠʬʦʣʦʛʠʝʡ ʠ ʨʝ-
ʟʫʣʴʪʘʪʘʤʠ ʧʨʝʜʳʜʫʱʝʛʦ ʤʘʨʘʬʦʥʘ. ʉʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ, ʛʦʪʦʚʷʪʩʷ ʢʦʩʪʶʤʳ ʫʯʘʩʪʥʠʢʦʚ, 
ʵʤʙʣʝʤʳ ʠ ʥʘʟʚʘʥʠʷ ʢʦʤʘʥʜ-ʫʯʘʩʪʥʠʢʦʚ, ʠʭ 
ʧʨʠʚʝʪʩʪʚʠʷ. ʇʦʙʝʜʠʪʝʣʠ ʧʨʦʰʝʜʰʝʛʦ ʤʘ-
ʨʘʬʦʥʘ ʟʘʞʠʛʘʶʪ ʦʣʠʤʧʠʡʩʢʠʡ ʬʘʢʝʣ. 
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ʀʛʨʘ ʧʨʦʭʦʜʠʪ ʚ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: 

1 ʵʪʘʧ ï ʜʝʢʘʜʘ ʄʀʌ (ʤʘʪʝʤʘʪʠʢʘ, ʠʥ-

ʬʦʨʤʘʪʠʢʘ, ʬʠʟʠʢʘ) ï ʧʨʦʚʦʜʠʪʩʷ ʚ ʦʢ-

ʪʷʙʨʝ.  

2 ʵʪʘʧ ï ʜʝʢʘʜʘ ʃʀʈɸ (ʛʫʤʘʥʠʪʘʨʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ) ï ʢʦʥʝʮ ʥʦʷʙʨʷ, ʜʝʢʘʙʨʴ. 

3 ʵʪʘʧ ï ʜʝʢʘʜʘ ʊɽʉʊ (ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʷ) ï ʢʦʥʝʮ ʬʝʚʨʘʣʷ, ʤʘʨʪ. 

ʉʧʦʨʪʠʚʥʫʶ ʞʠʟʥʴ ʰʢʦʣʴʥʠʢʦʚ ʦʙʲʝ-

ʜʠʥʷʝʪ ʰʢʦʣʴʥʘʷ ʉʧʘʨʪʘʢʠʘʜʘ, ʧʨʦʚʦʜʠʤʘʷ 

ʚ ʨʘʤʢʘʭ ʤʘʨʘʬʦʥʘ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʜʝ-

ʥʠʝ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʢʦʤʘʥʜʥʳʭ ʩʦʨʝʚʥʦʚʘ-

ʥʠʡ, ʣʠʯʥʳʭ ʩʦʩʪʷʟʘʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʠ-

ʜʘʤ ʩʧʦʨʪʘ. 

ɺ ʘʧʨʝʣʝ ʧʨʦʭʦʜʠʪ ʙʦʣʴʰʦʡ ʦʙʱʝʰʢʦ-

ʣʴʥʳʡ ʧʨʘʟʜʥʠʢ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʜʚʦʜʷʪʩʷ 

ʠʪʦʛʠ ʤʘʨʘʬʦʥʘ. ʊʘʢʠʝ ʩʨʦʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʵʪʘʧʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴ-

ʥʳʤʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʷʝʪ, ʥʝ ʩʥʠʞʘʷ ʠʥ-

ʪʝʨʝʩʘ ʜʝʪʝʡ, ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʫʟʢʠ ʚʦ ʚʨʝʤʷ 

ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʳʭ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʧʝʨʠʦʜʦʚ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. 

ʆʩʥʦʚʥʳʤʠ ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦ-ʩʦʩʪʷʟʘʪʝʣʴʥʳʤʠ ʬʦʨʤʘʤʠ ʵʪʘʧʦʚ 

ʤʘʨʘʬʦʥʘ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʥʳʝ ʦʣʠʤʧʠʘ-

ʜʳ, ʢʦʥʢʫʨʩʳ, ʪʫʨʥʠʨʳ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʫʨʦʢʠ ʠ ʠʛʨʳ, ʚʳʧʫʩʢ ʛʘʟʝʪ ʠ ʜʨ. ʆʨʛʘʥʠ-

ʟʫʶʪʩʷ ʪʚʦʨʯʝʩʢʠʝ ʤʘʩʪʝʨʩʢʠʝ: ʠʟʦʩʪʫʜʠʷ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʪʝʘʪʨʘʣʴʥʘʷ, ʭʦ-

ʨʝʦʛʨʘʬʠʯʝʩʢʘʷ, ʚʦʢʘʣʴʥʘʷ, ʚʷʟʘʥʠʷ ʠ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʰʠʚʢʠ. 

ɺ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʤʘ-

ʨʘʬʦʥʘ ʫʯʘʩʪʚʫʶʪ ʚʩʝ ʫʯʘʱʠʝʩʷ ʩ ʧʝʨʚʦʛʦ 

ʧʦ ʦʜʠʥʥʘʜʮʘʪʳʡ ʢʣʘʩʩ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 

ʦʣʠʤʧʠʘʜ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʙʝʜʠʪʝʣʠ ʚ ʣʠʯ-

ʥʦʤ ʟʘʯʝʪʝ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʠ ʢʣʘʩʩ-

ʧʦʙʝʜʠʪʝʣʴ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʩʝʤ ʫʯʘʩʪʥʠ-

ʢʘʤ  ʥʘʯʠʩʣʷʶʪʩʷ ʙʘʣʣʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʨʘʬʦʥʘ ʧʨʦʭʦ-

ʜʷʪ ʢʦʤʘʥʜʥʳʝ ʪʫʨʥʠʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʝʤʘʪʠʢʠ ʩʨʝʜʠ ʢʣʘʩʩʦʚ ʯʝʪʳʨʝʭ ʚʦʟʨʘʩ-

ʪʥʳʭ ʛʨʫʧʧ: 1ï4 ʢʣʘʩʩʳ, 5ï7 ʢʣʘʩʩʳ, 8ï9 

ʢʣʘʩʩʳ ʠ 10ï11 ʢʣʘʩʩʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʫʨʥʠʨʘ, ʢʦʤʘʥʜʳ ʢʣʘʩʩʦʚ 

ʪʘʢʞʝ ʥʘʙʠʨʘʶʪ ʟʘʯʝʪʥʳʝ ʙʘʣʣʳ ʚ ʩʚʦʶ ʢʦ-

ʧʠʣʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʷʝʪʩʷ ʢʣʘʩʩ ï ʧʦ-

ʙʝʜʠʪʝʣʴ ʵʪʘʧʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʩʪʘ, ʟʘʥʷ-

ʪʳʝ ʦʩʪʘʣʴʥʳʤʠ ʢʣʘʩʩʥʳʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ. 

ʊʘʢʞʝ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʣʠʯʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʢʦʥʢʫʨʩʳ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʪʝʤʘʪʠʢʝ ʵʪʘʧʘ. ʀʭ ʢʦʣʠʯʝʩʪ-

ʚʦ, ʩʦʜʝʨʞʘʥʠʝ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 

ʵʪʘʧʘ ʢ ʵʪʘʧʫ, ʠʟʤʝʥʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦ-

ʜʫ. ʇʨʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʫʩʧʝʰʥʦʩʪʴ ʠʭ ʟʘʚʠʩʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʫʯʠʪʝʣʷ, ʝʛʦ ʪʚʦʨʯʝʩʪ-

ʚʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʨʦʚʝʜʝʥʠʠ, ʘ ʪʘʢʞʝ 

ʫʯʘʩʪʠʷ ʜʝʪʝʡ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʙʝʜʠʪʝʣʝʡ. 

ɺ ʪʘʢʠʭ ʢʦʥʢʫʨʩʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʣʠʰʴ 

ʣʫʯʰʠʝ ʫʯʘʩʪʥʠʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʧʦʩʣʝʜ-

ʩʪʚʠʠ ʥʘʟʚʘʪʴ ʧʦʙʝʜʠʪʝʣʝʡ ʤʘʨʘʬʦʥʘ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʥʦʤʠʥʘʮʠʷʭ. ʊʨʘʜʠʮʠ-

ʦʥʥʳʤʠ ʩʪʘʣʠ ʪʘʢʠʝ ʥʦʤʠʥʘʮʠʠ, ʢʘʢ çʃʦ-

ʤʦʥʦʩʦʚ XXI  ʚʝʢʘè, çʆʣʠʤʧʠʡʩʢʘʷ ʥʘʜʝʞʜʘ 

XXI ʚʝʢʘè, çɿʘ ʪʚʦʨʯʝʩʪʚʦ ʠ ʘʨʪʠʩʪʠʟʤè, 

çɿʦʣʦʪʘʷ ʤʘʩʢʘè, çɿʦʣʦʪʦʝ ʧʝʨʦè, çɺʦʣ-

ʰʝʙʥʘʷ ʢʠʩʪʴè, çʍʨʫʩʪʘʣʴʥʳʡ ʛʦʣʦʩè, çɿʦ-

ʣʦʪʘʷ ʪʫʬʝʣʴʢʘè, çʄʘʨʴʷ-ʠʩʢʫʩʥʠʮʘè, 

çʃʝʚʰʘè, çʉʝʨʜʮʝ ʦʪʜʘʶ ʜʝʪʷʤè ʠ ʜʨ. 

ɺ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʤʘʨʘʬʦʥʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʟʘʜʘʥʠʡ ʪʚʦʨʯʝʩʢʠʭ ʢʦʥʢʫʨʩʦʚ, ʪʝ-

ʤʘʪʠʢʘ ʛʘʟʝʪ ʠ ʪ.ʜ. ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʥʦʚʥʦʡ 

ʠʜʝʝ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʰʢʦ-

ʣʝ ʚ ʪʝʢʫʱʝʤ ʫʯʝʙʥʦʤ ʛʦʜʫ. ʅʘʧʨʠʤʝʨ, ʪʝ-

ʤʘ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʙʳʣʘ: çʐʢʦʣʘ ï ʮʝʥʪʨ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʨʦʧʘʛʘʥʜʳ ʨʫʩʩʢʦʛʦ 

ʷʟʳʢʘ ʠ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳè. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʨʦʚʝʜʝʥʠʠ ʤʘʨʘʬʦʥʘ 

ʦʪʚʦʜʠʪʩʷ ʜʝʢʘʜʝ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧ-

ʣʠʥ. ɺ ʭʦʜʝ ʝʝ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝ ʪʚʦʨʯʝʩʢʠʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʪʝʤʦʡ ʈʦʜʠ-

ʥʳ, ʈʦʩʩʠʠ, ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘ-

ʩʣʝʜʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʨʦʜʘ. ʊʘʢ, ʚ ʣʠʪʝʨʘ-

ʪʫʨʥʦʤ ʪʫʨʥʠʨʝ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩʨʝʜʥʝʛʦ 

ʟʚʝʥʘ çʈʫʩʩʢʘʷ ʩʪʘʨʠʥʘè ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ, 

ʥʘʨʷʜʫ ʩ ʨʘʟʚʠʪʠʝʤ ʫʩʪʥʳʭ ʨʝʯʝʚʳʭ ʩʧʦ-

ʩʦʙʥʦʩʪʝʡ ʜʝʪʝʡ, ʙʳʣʦ ʦʙʦʛʘʱʝʥʠʝ ʠʭ ʣʝʢ-

ʩʠʢʠ ʟʘ ʩʯʝʪ ʩʣʦʚ ʠ ʚʳʨʘʞʝʥʠʡ, ʩʚʦʡʩʪʚʝʥ-

ʥʳʭ ʬʦʣʴʢʣʦʨʫ ʠ ʜʨʝʚʥʝʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫ-

ʨʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʥʠʡ ʦ ʨʫʩʩʢʦʡ 

ʢʫʣʴʪʫʨʝ.  
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ɺ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʛʨʝ çʇʫʪʝʰʝʩʪʚʠʝ 

ʧʦ ʄʦʩʢʚʝè ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʠ ʫʛʣʫʙʣʷʣʠ 

ʩʚʦʠ ʟʥʘʥʠʷ ʦʙ ʠʩʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʡ ʩʪʦʣʠ-

ʮʳ ʠ ʣʶʜʷʭ, ʞʠʚʰʠʭ ʟʜʝʩʴ ʚ ʨʘʟʥʳʝ ʚʨʝʤʝ-

ʥʘ, ʧʨʠʦʙʱʘʣʠʩʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʝ ʧʨʦʰʣʦʛʦ ʠ ʥʘ-

ʩʪʦʷʱʝʛʦ. 
ʊʫʨʥʠʨ ʜʣʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʧʦ-

ʩʚʷʱʘʣʩʷ çʟʦʣʦʪʦʤʫ ʬʦʥʜʫè ʢʫʣʴʪʫʨʥʦʛʦ 
ʥʘʩʣʝʜʠʷ ʈʦʩʩʠʠ ï ʩʢʘʟʢʘʤ ɸ.ʉ. ʇʫʰʢʠʥʘ, ʘ 
ʤʫʟʳʢʘʣʴʥʳʡ ʢʦʥʢʫʨʩ ï ʥʘʨʦʜʥʳʤ ʤʫʟʳ-
ʢʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ, ʤʫʟʳʢʘʣʴʥʦʤʫ ʠ 
ʧʝʩʝʥʥʦʤʫ ʬʦʣʴʢʣʦʨʫ. 
ɿʘʚʝʨʰʠʣʘʩʴ ʥʝʜʝʣʷ ʧʨʝʟʝʥʪʘʮʠʝʡ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʩʪʠʭʦʚ, ʥʘʧʠʩʘʥʥʳʭ ʨʝʙʷʪʘʤʠ ʚ 
ʭʦʜʝ ʪʚʦʨʯʝʩʢʦʛʦ ʢʦʥʢʫʨʩʘ çʅʘʤ ʦ ʈʦʩʩʠʠ 
ʥʘʜʦ ʛʦʚʦʨʠʪʴè. ʇʦ ʝʛʦ ʠʪʦʛʘʤ ʙʳʣ ʚʳʧʫ-
ʱʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʩʙʦʨʥʠʢ. 
ʇʦʜʦʙʥʦʛʦ ʨʦʜʘ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷ-

ʶʪ ʩʜʝʣʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ, ʪʚʦʨʯʝʩʢʫʶ 
ʠ ʩʧʦʨʪʠʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʰʢʦʣʴʥʦʡ 
ʞʠʟʥʠ ʠʥʪʝʨʝʩʥʦʡ ʠ ʧʦʜʚʝʩʪʠ ʠʪʦʛʠ.        
ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʙʱʝʰʢʦʣʴʥʦʤ ʧʨʘʟʜ-
ʥʠʢʝ ʚʝʩʥʦʡ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʤʘʨʘʬʦʥ ï ʵʪʦ ʪʨʝ-

ʥʠʥʛ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʝʙʷʪʘʤ ʥʘʫʯʠʪʴʩʷ 

ʩʣʫʰʘʪʴ ʠ ʩʣʳʰʘʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʚʳʩʣʫʰʠ-

ʚʘʪʴ ʤʥʝʥʠʝ ʜʨʫʛʠʭ ʠ ʫʤʝʪʴ ʦʪʩʪʦʷʪʴ ʩʚʦʶ 

ʪʦʯʢʫ ʟʨʝʥʠʷ, ʝʩʣʠ ʩʯʠʪʘʝʰʴ ʝʝ ʙʦʣʝʝ ʧʨʘ-

ʚʠʣʴʥʦʡ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʧʨʠʥʠʤʘʪʴ ʨʝ-

ʰʝʥʠʷ, ʧʦʨʦʡ, ʜʘʞʝ ʥʝʦʨʜʠʥʘʨʥʳʝ. ʆʥ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢʠ ʛʨʫʧʧʦʚʦʡ 

ʨʘʙʦʪʳ, ʫʯʠʪ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʦʡʥʦ ʚʳʠʛʨʳ-

ʚʘʪʴ, ʥʦ ʠ ʧʨʦʠʛʨʳʚʘʪʴ, ʨʘʜʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴ-

ʢʦ ʩʦʙʩʪʚʝʥʥʳʤ ʫʩʧʝʭʘʤ, ʥʦ ʠ ʫʩʧʝʭʘʤ ʜʨʫ-

ʛʠʭ. ɺ ʧʨʦʮʝʩʩʝ ʠʛʨʳ ʬʦʨʤʠʨʫʝʪʩʷ ʧʘʨʪ-

ʥʝʨʩʢʠʡ ʪʠʧ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʜʝʪʴʤʠ, ʧʝʜʘʛʦʛʘʤʠ ʠ ʨʦʜʠʪʝʣʷʤʠ. ʋʩʪʘ-

ʥʘʚʣʠʚʘʶʪʩʷ ʢʦʥʪʘʢʪʳ, ʩʥʠʤʘʝʪʩʷ ʥʘʧʨʷ-

ʞʝʥʠʝ ʠ ʧʦʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʦ ʚʟʘʠʤʥʦʛʦ   

ʜʦʚʝʨʠʷ. 

ʉʠʩʪʝʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʭ ʠʛʨ ʧʦʤʦʛʘʝʪ ʩʜʝʣʘʪʴ ʧʦʚʩʝʜʥʝʚʥʫʶ 

ʞʠʟʥʴ ʰʢʦʣʳ ʷʨʯʝ ʠ ʠʥʪʝʨʝʩʥʝʡ, ʠʟʙʝʞʘʪʴ 

ʤʦʥʦʪʦʥʥʦʩʪʠ ʠ ʫʪʦʤʠʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʦʛʦ 

ʛʦʜʘ. ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʥʝʢʣʘʩʩʥʦʡ ʨʘʙʦ-

ʪʳ ʩ ʜʝʪʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʚʳʩʪʫʧʘʝʪ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʮʝʥʥʦʩʪʝʡ ʫ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝ-

ʥʠʷ, ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʧʣʦʯʝʥʠʷ                    

ʜʝʪʩʢʦ-ʚʟʨʦʩʣʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʩʪʠʤʫʣʠʨʫʝʪ                    

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ, ʪʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ          

ʣʠʯʥʦʩʪʠ. 
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ʇ.ɺ. ɹɽʉʇɸʃʆɺ 

ɸʅʆʆ ɺʇʆ çɺʦʨʦʥʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡè, ʛ. ɺʦʨʦʥʝʞ 
 

ʇɸʈɸɼʀɻʄʓ ɺʆʉʇʀʊɸʅʀʗ ʃʀʏʅʆʉʊʀ  

ɺ ɼɽʊʉʂʆ-ʖʅʆʐɽʉʂʀʍ ʉʇʆʈʊʀɺʅʓʍ ʐʂʆʃɸʍ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʘʥʜʨʦʣʦʛʠʯʝ-

ʩʢʘʷ, ʘʢʤʝʦʣʦʛʠʯʝʩʢʘʷ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʳ ʚʦʩʧʠʪʘʥʠʷ. 

ɸʥʥʦʪʘʮʠʷ: ʆʧʠʩʳʚʘʶʪʩʷ ʧʘʨʘʜʠʛʤʳ 

ʚʦʩʧʠʪʘʥʠʷ: ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ, ʘʢʤʝʦʣʦʛʠʯʝ-

ʩʢʘʷ, ʘʥʜʨʦʣʦʛʠʯʝʩʢʘʷ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ. 
 

 

ʉʝʛʦʜʥʷ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʫʯʘʱʝʛʦ-

ʩʷ, ʦʪʚʝʯʘʶʱʝʛʦ ʩʦʚʨʝʤʝʥʥʳʤ ʩʦʮʠʘʣʴʥʳʤ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʥʨʘʚʩʪʚʝʥʥʳʤ ʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʝʜʘʛʦʛʠʢʘ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʦʩʧʠʪʘ-

ʥʠʷ ʢʘʢ ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʠ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʣʠʯʥʦʩʪʠ. 

ʎʝʣʴ ʚʦʩʧʠʪʘʥʠʷ ï ʵʪʦ ʪʦ, ʢ ʯʝʤʫ ʩʪʨʝ-

ʤʠʪʩʷ ʚʦʩʧʠʪʘʥʠʝ, ʙʫʜʫʱʝʝ, ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚʩʝ ʝʛʦ ʫʩʠʣʠʷ. 

ɺʦʩʧʠʪʘʥʠʝ ï ʧʨʦʮʝʩʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʣʶʜʝʡ 

ʤʦʨʘʣʴʥʳʭ ʢʘʯʝʩʪʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʜʝʘʣʘʤ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ, ʧʫʪʝʤ ʧʨʝʚʨʘʱʝ-

ʥʠʷ ʵʪʠʭ ʠʜʝʘʣʦʚ ʚ ʫʩʪʦʡʯʠʚʳʝ ʣʠʯʥʳʝ 

ʧʨʠʥʮʠʧʳ ʠ ʥʦʨʤʳ ʧʦʚʝʜʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ 

ʮʝʣʴ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ï ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʣʠʯʥʦʩʪʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʤʦʨʘʣʴ-

ʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʪʦ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʝʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʩʠʩʪʝʤʫ 

ʫʩʚʦʝʥʠʷ ʣʠʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦ-

ʨʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʥʦʨʤ. 

ʇʨʦʙʣʝʤʝ ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯ-

ʥʦʩʪʠ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʚ ʨʘʙʦʪʘʭ      

ɺ.ʀ. ɸʥʜʨʝʝʚʘ [1]. ʇʨʦʙʣʝʤʳ ʪʝʦʨʠʠ ʠ ʤʝ-

ʪʦʜʦʣʦʛʠʠ ʧʝʜʘʛʦʛʠʢʠ, ʩʦʜʝʨʞʘʥʠʷ ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʪʨʝʙʦʚʘʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʪʨʫʜʘʭ ɸ.ɺ. ʄʫʜʨʠʢʘ [2]. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʘ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʤʦʜʝʣʠ ʣʠʯʥʦʩʪʠ: ʚʦ-

ʧʝʨʚʳʭ, ʩʫʞʜʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʝʝ çʩʦʙʩʪʚʝʥ-

ʥʘʷè, çʣʠʯʥʘʷè ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʢʠʭ-ʣʠʙʦ 

ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʬʘʢʪʦʚ, ʠʭ ʤʦʨʘʣʴʥʘʷ 

ʦʮʝʥʢʘ, ʘ ʪʘʢʞʝ ʤʥʝʥʠʝ ʦ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʥʨʘʚʩʪʚʝʥʥʳʭ ʥʦʨʤʘʭ, ʧʨʠʥʮʠʧʘʭ,             

ʚʦ-ʚʪʦʨʳʭ, ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ï ʥʝ 

ʧʨʦʩʪʦ ʧʘʩʩʠʚʥʦʝ ʚʳʨʘʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦ-

ʛʦ ʩʫʞʜʝʥʠʷ, ʘ ʧʨʝʜʣʘʛʘʝʤʘʷ ʣʠʯʥʦʩʪʴʶ ʘʢ-

ʪʠʚʥʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ, ʫʩ-

ʪʘʥʦʚʢʘ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ. ʊʦʣʴʢʦ 

ʪʦʛʜʘ ʜʝʡʩʪʚʠʷ ʠʩʪʠʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʨʘʚʩʪʚʝʥʥʳʭ ʫʙʝʞʜʝʥʠʷʭ, ʢʦʛʜʘ ʦʥʠ ʪʝʩʥʦ 

ʩʚʷʟʘʥʳ ʩ çʨʝʘʣʴʥʳʤʠ ʧʦʤʳʩʣʘʤʠ ʠ ʯʫʚʩʪ-

ʚʘʤʠè, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳ ʠʤʠ, ʦʪʨʘʞʘʶʪ ʠʭ 

[1; 2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʣʴʢʦ ʚ ʝʜʠʥʩʪʚʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʤʠʨʘ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʣʠʯʥʦʩʪʴ, ʪʦʛʜʘ ʢʘʢ ʥʠ ʦʜʠʥ ʠʟ ʵʪʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚʟʷʪʳʡ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʥʝ ʦʧ-

ʨʝʜʝʣʷʝʪ ʝʛʦ ʩʫʱʥʦʩʪʴ. ɿʥʘʥʠʷ ʠʣʠ ʦʪʜʝʣʴ-

ʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʝʭʘ-

ʨʘʢʪʝʨʥʳʤʠ, ʩʣʫʯʘʡʥʳʤʠ ʠ ʧʦʪʦʤʫ ʤʦʛʫʪ 

ʥʝ ʦʪʨʘʞʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʥʨʘʚʩʪʚʝʥʥʳʝ ʧʦ-

ʟʠʮʠʠ ʣʠʯʥʦʩʪʠ. 

ʇʝʜʘʛʦʛʠʢʘ, ʢʘʢ ʥʘʫʢʘ ʦ ʚʦʩʧʠʪʘʥʠʠ ʥʘ 

ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʘʨʩʝʥʘʣʝ 

ʯʝʪʳʨʝ ʧʘʨʘʜʠʛʤʳ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ: ʧʝ-

ʜʘʛʦʛʠʯʝʩʢʫʶ, ʘʥʜʨʦʣʦʛʠʯʝʩʢʫʶ, ʘʢʤʝʦʣʦ-

ʛʠʯʝʩʢʫʶ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ. ʂʘʞʜʘʷ ʠʟ 

ʥʠʭ ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʤʠ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ 

ʚʳʜʝʣʠʪʴ ʩʤʳʩʣ ʚʦʩʧʠʪʘʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝ-

ʥʠʠ ʢʘʞʜʦʡ ʧʘʨʘʜʠʛʤʳ. ʇʨʠ ʵʪʦʤ ʧʦʜ 

ʩʤʳʩʣʦʤ ʧʦʥʠʤʘʝʪʩʷ ʪʦʪ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦ-
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ʨʳʡ ʨʝʘʣʴʥʦ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʭʦʜʝ ʧʨʠʤʝʥʝ-

ʥʠʷ ʧʘʨʘʜʠʛʤʳ, ʘ ʥʝ ʧʣʘʥʠʨʫʝʤʳʡ ʨʝʟʫʣʴ-

ʪʘʪ, ʢʦʪʦʨʳʡ ʭʦʪʝʣʦʩʴ ʙʳ ʚʠʜʝʪʴ. ʊʘʢ ʢʘʢ ʚ 

ʧʨʦʮʝʩʩʝ ʚʦʩʧʠʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠʥʜʠʚʠʜʘ ʩ 

ʦʢʨʫʞʘʶʱʠʤ ʝʛʦ ʦʙʱʝʩʪʚʦʤ, ʜʦʧʫʩʪʠʤʦ 

ʙʫʜʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʚʦʩʧʠʪʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʣʠʯʥʦʩʪʴ. ʇʦʜ ʣʠʯʥʦʩʪʴʶ ʟʜʝʩʴ 

ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦ ʟʥʘ-

ʯʠʤʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʉʤʳʩʣ ʚʦʩʧʠʪʘʥʠʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʚʦʩ-

ʧʠʪʘʥʠʝ ʪʘʢʦʡ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʛʘʨʤʦ-

ʥʠʯʥʦ ʚʣʠʣʘʩʴ ʙʳ ʚ ʦʙʱʝʩʪʚʦ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ. ʂʦʥʮʝʧʮʠʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʚʦʩʧʠʪʘʪʴ ʯʝʣʦʚʝʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʳ ʧʨʠʥʫʞʜʝʥʠʷ, ʢʥʫʪʦʤ 

ʠ ʧʨʷʥʠʢʦʤ. ʇʨʠ ʵʪʦʤ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʦʩ-

ʧʠʪʫʝʤʳʡ ʥʝ ʤʦʞʝʪ ʦʩʦʟʥʘʪʴ ʩʤʳʩʣʘ ʚʦʩ-

ʧʠʪʘʥʠʷ, ʦʮʝʥʠʪʴ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦ-

ʮʝʩʩʝ ʚʦʩʧʠʪʘʥʠʷ, ʧʦʵʪʦʤʫ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʷʚʣʷʝʪʩʷ ʧʨʠʥʫʞʜʝʥʠʝ. 

ɺʥʫʪʨʝʥʥʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʡ ʧʘʨʘʜʠʛʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, 

ʚʦʩʧʠʪʳʚʘʷ ʧʨʠʥʫʞʜʝʥʠʝʤ, ʤʳ ʛʦʚʦʨʠʤ ʦ 

ʩʚʦʙʦʜʝ ʪʚʦʨʯʝʩʪʚʘ. ʅʝʣʴʟʷ ʚʦʩʧʠʪʘʪʴ ʩʚʦ-

ʙʦʜʥʫʶ ʣʠʯʥʦʩʪʴ, ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʧʠʪʘ-

ʥʠʷ ʥʝʪ ʩʚʦʙʦʜʳ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʘʨʘ-

ʜʠʛʤʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʷʤʠ ʝʝ ʥʝʜʦʩ-

ʪʘʪʢʦʚ. ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʣʫʙʦʢʦ ʫʯʠʪʳ-

ʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʠ-

ʪʫʝʤʳʭ, ʚʦʟʤʦʞʝʥ ʬʦʨʤʘʣʴʥʳʡ ʰʘʙʣʦʥʥʳʡ 

ʧʦʜʭʦʜ, ʟʘʢʨʝʧʣʝʥʥʳʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʇʝʜʘʛʦʛʦʤ ʚ 

ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʩʪʘʪʴ ʣʶʙʦʡ ʯʝʣʦʚʝʢ, 

ʩʧʦʩʦʙʥʳʡ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʫʪʚʝʨ-

ʜʠʪʴ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʩʚʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʉʤʳʩʣ ʪʘʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʥʳʤ ï ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʟʢʠʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ, ʥʝʩʧʦʩʦʙʥʳʭ ʢ ʪʚʦʨʯʝʩʢʦʤʫ ʤʳʰ-

ʣʝʥʠʶ, ʜʦ ʧʦʜʜʝʨʞʢʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʅʦ ʚ ʣʶʙʦʤ ʩʣʫ-

ʯʘʝ ʵʪʦ ʠʤʝʝʪ ʤʘʣʦ ʦʙʱʝʛʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠ-

ʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʥʦʮʝʥʥʦʡ ʪʚʦʨʯʝʩʢʦʡ 

ʣʠʯʥʦʩʪʠ. ʍʦʪʷ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ 

ʣʝʛʢʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢʦʚʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʪʚʦʨʯʝʩʢʠʤʠ ʠ ʥʝʪʚʦʨ-

ʯʝʩʢʠʤʠ ʦʙʣʘʩʪʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɸʥʜʨʦʣʦʛʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ. ʉʦʛʣʘʩʥʦ 

ʘʥʜʨʦʣʦʛʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ, ʚʦʩʧʠʪʫʝʤʳʡ 

ʦʩʦʟʥʘʝʪ ʧʨʦʮʝʩʩ ʚʦʩʧʠʪʘʥʠʷ, ʩʪʘʚʠʪ ʩʝʙʝ 

ʮʝʣʠ ʠ ʜʦʩʪʠʛʘʝʪ ʠʭ. ʇʨʝʧʦʜʘʚʘʪʝʣʶ-

ʪʨʝʥʝʨʫ ʚ ʪʘʢʦʡ ʩʭʝʤʝ ʦʪʚʦʜʠʪʩʷ ʨʦʣʴ ʧʦ-

ʤʦʱʥʠʢʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʘʪʴ, 

ʧʦʜʪʦʣʢʥʫʪʴ ʯʝʣʦʚʝʢʘ ʥʘ ʵʪʦʤ ʧʫʪʠ. ʊʝʦʨʠʷ 

ʵʪʦʡ ʧʘʨʘʜʠʛʤʳ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ, ʪʫʪ 

(ʚʧʨʦʯʝʤ, ʢʘʢ ʠ ʚ ʧʝʜʘʛʦʛʠʢʝ ʚ ʮʝʣʦʤ) ʧʨʝ-

ʦʙʣʘʜʘʝʪ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. ʉʘ-

ʤʘ ʢʦʥʮʝʧʮʠʷ ʨʘʜʫʝʪ ʪʝʤ, ʯʪʦ ʩʪʘʚʠʪ ʚʦʩ-

ʧʠʪʘʪʝʣʷ ʠ ʚʦʩʧʠʪʫʝʤʦʛʦ ʚ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʨʘʚʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʅʦ ʪʫʪ ʚʦʟʥʠʢʘʝʪ ʜʨʫʛʦʝ 

ʧʨʦʪʠʚʦʨʝʯʠʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫ ʚʦʩʧʠʪʫʝ-

ʤʦʛʦ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʘʢʘʷ-ʣʠʙʦ ʮʝʣʴ, ʥʝ-

ʦʙʭʦʜʠʤʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʳʙʦʨʘ ʮʝʣʠ. ɸ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʩʦʚʝʨʰʠʪʴ ʚʳʙʦʨ, ʩʣʝʜʫʝʪ ʧʨʝʜʩʪʘʚ-

ʣʷʪʴ ʚʩʝ ʪʦ, ʠʟ ʯʝʛʦ ʧʨʠʭʦʜʠʪʩʷ ʚʳʙʠʨʘʪʴ.   

ʅʦ ʧʨʝʜʩʪʘʚʠʪʴ ʵʪʦ ʤʦʞʥʦ ʣʠʙʦ ʫʞʝ ʚ ʧʨʦ-

ʮʝʩʩʝ, ʣʠʙʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʦʩ-

ʧʠʪʘʥʠʷ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʘ-

ʨʘʜʠʛʤʘ ʧʨʠʤʝʥʷʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʚʳʩ-

ʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʪʘʢ ʯʪʦ ʧʦʜ ʚʦʩʧʠʪʘʥʠʝʤ 

ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʦʙ-

ʨʘʟʦʚʘʥʠʷ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʝʧʦʜʘʚʘʪʝʣʶ-ʪʨʝʥʝʨʫ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʨʘʩʪʘʶʪ. ʅʝʦʙʭʦʜʠʤ ʫʯʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ, 

ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ (ʠʣʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ) ʧʨʝʧʦ-

ʜʘʚʘʝʤʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʦ-ʩʚʦʝʤʫ. ɼʘ-

ʣʝʢʦ ʥʝ ʢʘʞʜʳʡ ʩʧʝʮʠʘʣʠʩʪ ʩʧʦʩʦʙʝʥ ʙʳʪʴ 

ʧʝʜʘʛʦʛʦʤ ʚ ʜʘʥʥʦʤ ʢʘʯʝʩʪʚʝ, ʢʦʥʝʯʥʦ, ʝʩʣʠ 

ʥʝ ʩʚʦʜʠʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢ ʯʪʝʥʠʶ ʧʝʨʝʜ ʘʫʜʠʪʦʨʠʝʡ ʠʟʙʨʘʥʥʳʭ ʨʘʟ-

ʜʝʣʦʚ ʩʦʙʩʪʚʝʥʥʦʡ ʤʦʥʦʛʨʘʬʠʠ. 

ɸʢʤʝʦʣʦʛʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ. ʉʦʛʣʘʩʥʦ 

ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ, ʚ ʧʨʦʮʝʩʩʝ 

ʚʦʩʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʫ ʩʣʝʜʫʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʤʦʱʴ ʚ ʨʘʩʢʨʳʪʠʠ ʝʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦʤʦʯʴ ʚʟʦʙʨʘʪʴʩʷ 

ʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʚʝʨʰʠʥʫ (acme ï ʚʝʨʰʠʥʘ). 
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ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ 
ʪʚʦʨʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʥʘʭʦʜʠʪ ʧʨʠ-
ʤʝʥʝʥʠʝ ʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʩʬʝʨʘʭ, ʨʘʟʣʠʯ-
ʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʰʢʦʣʘʭ ʠ 
ʩʪʫʜʠʷʭ. ɺ ʦʪʥʦʰʝʥʠʠ ʢ ʯʝʣʦʚʝʢʫ ʧʨʦʷʚʣʷ-
ʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ.       
ʆʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪ-
ʩʷ ʙʳʪʴ çʃʠʯʥʦʩʪʴʶè ʩ ʙʦʣʴʰʦʡ ʙʫʢʚʳ. 
ʅʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʥʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʫʶ, 
ʥʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʭʦʨʦ-
ʰʝʝ ʟʥʘʥʠʝ ʣʶʜʝʡ. ʕʪʦ ʜʘʥʦ ʜʘʣʝʢʦ ʥʝ ʢʘʞ-
ʜʦʤʫ, ʧʦʵʪʦʤʫ ʘʢʤʝʦʣʦʛʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ, 
ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ 
ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʦʩʪʦ ʧʦʪʦʤʫ, ʯʪʦ, 
ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ ʥʘʫʯʠʪʴ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʧʘʨʘʜʠʛʤʘ. ʂʦʥʮʝʧ-

ʮʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʧʘʨʘʜʠʛʤʳ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪ ʦʙʱʝʥʠʝ ʠ ʚʟʘʠʤʥʦʝ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʛʨʫʧʧʳ ʣʶʜʝʡ ʠʟ ʦʜʥʦʡ ʧʨʝʜ-

ʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʭ ʧʦ 

ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʥʦʛʦ 

ʦʙʱʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʣʶʜʝʡ. ɺ ʥʘʫʯʥʦʡ ʩʬʝʨʝ ʵʪʦ ʨʝʘʣʠʟʫʝʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʩʠʤʧʦʟʠʫʤʘʤʠ, ʢʦʥʬʝʨʝʥ-

ʮʠʷʤʠ, ʩʝʤʠʥʘʨʘʤʠ ʠ ʪ.ʜ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ 

ʧʘʨʘʜʠʛʤʘ ʪʘʢʞʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧʦʚʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʥʠʥʛʦʚ 

(ʥʘʧʨʠʤʝʨ, Life Spring). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʨʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʳʧʦʣʥʷʝʪ ʧʨʝʜʩʝʜʘ-

ʪʝʣʴ ʠʣʠ ʚʝʜʫʱʠʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʨʫʢʦʚʦʜʠ-

ʪʝʣʴ ʪʨʝʥʠʥʛʘ ʠ ʪ.ʜ. ʂʨʦʤʝ ʟʥʘʥʠʷ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ, ʦʪ ʪʘʢʦʛʦ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪʩʷ 

ʢʦʤʤʫʥʠʢʘʙʝʣʴʥʦʩʪʴ, ʨʘʟʫʤʥʳʡ ʢʦʥʬʦʨ-

ʤʠʟʤ, ʛʠʙʢʦʩʪʴ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʚ ʦʙʱʝʥʠʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʫʯʘʩʪʥʠʢʠ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ) 

ʙʳʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʥʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʘʜʠʛʤʘ ʚʦʩʧʠʪʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʫ ʧʨʠʥʮʠʧʦʚ ʮʝʣʦʩʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʩʧʠʪʘʥʠʷ ʣʠʯʥʦʩʪʠ, ʦʩʥʦ-

ʚʘʥʥʫʶ ʥʘ ʮʝʥʪʨʠʨʦʚʘʥʥʦʩʪʠ ʚʦʩʧʠʪʘʥʠʷ 

ʣʠʯʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷ, ʫʧʨʘʚʣʝʥʠʠ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʚ ʢʦʪʦʨʦʡ ʦʥ 

ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʩʫʙʲʝʢʪ (ʪ.ʝ. ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʫʙʲʝʢʪʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ). 
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ɺ.ɺ. ɻʃɸɼʂʀʍ, ʅ.ɺ. ɺʆʃʓʅʂʀʅɸ 

ʌɻʆʋ ɺʇʆ çɺʦʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʞʝʥʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ɺʦʨʦʥʝʞ 

 

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʂʋʃʔʊʋʈɸ  

ʂɸʂ ʌɸʂʊʆʈ ʈɸɿɺʀʊʀʗ ʊɺʆʈʏɽʉʂʆɻʆ ʇʆʊɽʅʎʀɸʃɸ 

ʃʀʏʅʆʉʊʀ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʚʳʩʰʝʝ ʦʙʨʘ-

ʟʦʚʘʥʠʝ; ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ; ʪʚʦʨ-

ʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʣʠʯʥʦʩʪʠ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʘʝʪʩʷ ʨʦʣʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʨʘʟʚʠʪʠʠ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʠʯʥʦʩʪʠ ʠ ʚʣʠʷ-

ʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʤʝʞʢʫʣʴ-

ʪʫʨʥʦʝ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ. 

 

 

ʇʦʣʠʢʫʣʴʪʫʨʥʦʝ ʦʙʱʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʩʚʦʙʦʜʥʳʤ ʚʳʭʦʜʦʤ ʤʦʣʦʜʝʞʠ ʚ ʥʦʚʦʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ, ʦʪ ʛʣʦʙʘʣʴʥʦʛʦ 

ʜʦ ʣʦʢʘʣʴʥʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʥʦ-

ʚʳʡ ʪʠʧ ʤʳʰʣʝʥʠʷ ï ʩʠʩʪʝʤʥʦ-ʧʨʦʛʥʦʩʪʠ-

ʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ 

ʪʚʦʨʯʝʩʢʦʝ ʩʘʤʦʨʘʟʚʠʪʠʝ ʠ ʩʘʤʦʦʙʫʯʝʥʠʝ 

ʚʪʦʨʠʯʥʦʡ ʷʟʳʢʦʚʦʡ IT-ʣʠʯʥʦʩʪʠ [1]. 

ʉʠʩʪʝʤʥʦ-ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ï 

ʪʠʧ ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʥʪʝʛ-

ʨʠʨʫʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʤʝʪʦʜʳ 

ʚ ʩʣʦʞʥʦʤ ʧʨʦʮʝʩʩʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʠʥʪʝʟʝ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʩʚʷʟʝʡ ʨʝʰʘʝʤʦʡ 

ʧʨʦʙʣʝʤʳ ʠ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʦʩʣʝʜʩʪ-

ʚʠʡ ʝʝ ʨʝʰʝʥʠʷ ʚ ʙʫʜʫʱʝʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʠ ʧʨʦʨʳʚ ʢ ʥʦʚʳʤ ʚʦʟ-

ʤʦʞʥʦʩʪʷʤ [1]. 

ʇʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʧʦʥʠ-

ʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʧʪʠʤʘʣʴʥʦ-

ʤʫ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʬʘʢʪʦʨʦʤ ʫʩʧʝʰʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-

ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴ-

ʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʤ ʦʙʱʝʩʪʚʝ [3]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪ ʛʝʥʝʨʘʮʠʶ ʟʨʝʣʳʭ ʣʠʯʥʦʩʪʥʳʭ ʩʤʳʩʣʦʚ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʠ ʜʠʥʘʤʠʯʥʦʡ 

ʢʘʨʪʠʥʳ ʤʠʨʘ; ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʡ ʦʙʤʝʥ ʥʘ ʦʩʥʦʚʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʫʤʝʥʠʡ (ʜʠʘʛʥʦʩʪʠʢʠ, ʦʪʙʦʨʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʣʠʯʥʦʩʪʥʦ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ); ʧʦʩʪʦ-

ʷʥʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʬʦʧʦʪʨʝʙʥʦʩʪʠ; 

ʚʳʨʘʙʦʪʢʫ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ; ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʩʠʭʦʛʠʛʠʝʥʫ 

(ʩʘʤʦʨʝʛʫʣʷʮʠʷ ʠ ʩʦʦʪʥʝʩʝʥʠʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʘʢʪʫʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʦʨʛʘʥʠʟʤʘ) ʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʠʯʥʦʩʪʴ ï ʥʦʩʠʪʝʣʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʭʦʨʦʰʦ ʨʘʟʙʠ-

ʨʘʝʪʩʷ ʚ ʩʧʦʩʦʙʘʭ ʧʦʠʩʢʘ ʠ ʢʘʥʘʣʘʭ ʧʦʣʫ-

ʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʤʝʥʷ-

ʝʪ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨʘʭ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʥʘʝʪ ʩʧʦʩʦʙʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʜʦʩ-

ʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʚʢʣʶʯʝʥʘ ʚ ʀʥʪʝʨʥʝʪ-

ʩʦʦʙʱʝʩʪʚʦ ʠ ʚʣʘʜʝʝʪ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘ-

ʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʩʦ-

ʮʠʦʢʫʣʴʪʫʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ [4]. ʂʨʝʘʪʠʚ-

ʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ ʥʝ 

ʪʦʣʴʢʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦ-

ʤʫ ʧʦʪʨʝʙʠʪʝʣʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʩʦʮʠ-

ʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʫʩʣʫʛ ʨʘʟʚʠʪʴ ʠʩʭʦʜʥʳʡ 

ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʥʦ ʠ ʧʨʦʙʫʜʠʪʴ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʘʤʦʧʦʟʥʘʥʠʠ, 
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ʪʚʦʨʯʝʩʢʦʤ ʩʘʤʦʨʘʟʚʠʪʠʠ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʯʝʣʦʚʝʢʘ ʦʙʲʝʢʪʠʚʥʫʶ ʩʘʤʦʦʮʝʥʢʫ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʩʫʱʥʦʩʪʴ ʢʦʪʦ-

ʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʥʦ-

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʘʢʪʫʘʣʴʥʦʡ 

ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʬʦʥ-

ʜʦʤ ʢʘʢ ʛʣʘʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʢʘʢ ʦʜʥʠʤ ʠʟ ʵʪʘʧʦʚ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ 

ʥʦʚʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʭʦʜʝ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʥʦʡ ʟʘʜʘʯʠ.  

ɸʫʪʝʥʪʠʯʥʳʝ, ʩʦʚʨʝʤʝʥʥʳʝ, ʤʫʣʴʪʠʤʝ-

ʜʠʡʥʳʝ ʨʝʩʫʨʩʳ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, 

ʷʚʣʷʷʩʴ ʥʦʩʠʪʝʣʷʤʠ ʠʥʦʷʟʳʯʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩ-

ʪʫʧʘ ʢ ʣʶʙʦʡ ʙʠʙʣʠʦʪʝʢʝ ʤʠʨʘ, ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʱʝʡ ʥʦʚʝʡʰʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦ-

ʜʠʤʫʶ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʟʚʦ-

ʣʷʷ ʯʝʣʦʚʝʢʫ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ ʚ ʫʩ-

ʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʟʥʘ-

ʥʠʡ, ʘ ʧʨʠ ʫʩʣʦʚʠʠ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʩʚʦʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙ-

ʥʦʩʪʝʡ ï ʥʘʤʥʦʛʦ ʦʧʝʨʝʞʘʪʴ ʩʚʦʝ ʚʨʝʤʷ, 

ʩʦʟʜʘʚʘʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʧʨʦʜʫʢʪʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʡ ʬʦʥʜ ʩʝʛʦʜʥʷ ʤʥʦʛʦʦʙʨʘʟʝʥ ʢʘʢ ʧʦ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ ʠ ʚʠʜʦʚʳʤ ʧʨʠʟʥʘʢʘʤ, ʪʘʢ 

ʠ ʧʦ ʚʠʜʘʤ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʮʝ-

ʣʴʶ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʥʦ-ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʢʨʫʛʦʟʦʨʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʝ ʯʪʝʥʠʝ ʢʥʠʛ, ʢʘʢ ʥʘ ʨʦʜʥʦʤ, ʪʘʢ ʠ ʥʘ 

ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʘ ʠʤʝʥʥʦ: ʥʘʫʯʥʦ-

ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʣʠʪʝʨʘʪʫʨʳ ʧʦ 

ʧʨʦʙʣʝʤʘʤ ʟʘʚʪʨʘʰʥʝʛʦ ʜʥʷ, ʙʠʙʣʠʦʛʨʘʬʠ-

ʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ 

ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʠʟ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʫʩʧʝʰʥʦʛʦ ʠ ʛʘʨʤʦ-

ʥʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʚʦʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʪʚʦʨʯʝʩʢʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʥʝʚʦʟʤʦʞʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʝʜʠ-

ʥʦʤʳʰʣʝʥʥʠʢʘʤʠ ʚ ʙʣʠʞʘʡʰʝʤ ʩʦʮʠʘʣʴ-

ʥʦʤ ʦʢʨʫʞʝʥʠʠ.  

ɺ ʵʧʦʭʫ ʛʣʦʙʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʩʫʙʲʝʢʪʫ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. ʅʘʫʯʥʳʡ ʜʠʩʧʫʪ ʚ ʨʝʞʠ-

ʤʝ on-line, ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʛʣʦ-

ʙʘʣʴʥʦʤ ʤʠʨʦʚʦʤ çʤʳʩʣʠʪʝʣʴʥʦʤè ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʪʘʧʦʚ 

ʨʘʙʦʪʳ ʥʘʜ ʩʦʙʩʪʚʝʥʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʧʨʦ-

ʙʣʝʤʦʡ, ʠ ʠʥʜʠʚʠʜ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʢʘʢ 

çʚʪʦʨʠʯʥʘʷ ʷʟʳʢʦʚʘʷ ʣʠʯʥʦʩʪʴè ʩ ʨʘʟʚʠʪʳ-

ʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʪʚʦʨʯʝʩʢʠʤʠ ʩʧʦʩʦʙ-

ʥʦʩʪʷʤʠ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʩʝʙʷ ʠ ʦʢʨʫ-

ʞʘʶʱʝʛʦ ʤʠʨʘ, ʛʦʪʦʚʘʷ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʤʫ ʜʠʩʢʫʨʩʫ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʦʩʦʟʥʘʥʠʝ 

ʢʘʞʜʳʤ ʯʝʣʦʚʝʢʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʪʘʢ-

ʪʠʨʦʚʘʪʴ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ, ʚʢʣʶʯʘʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʣʠʥʛʚʦʵʪʥʦʩʦʮʠʫ-

ʤʦʚ. ʆʙʱʝʥʠʝ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʚʠʜ ʪʘʢʦʛʦ 

ʢʦʥʪʘʢʪʘ, ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʠʥʜʠʚʠʜʫ 

ʦʩʦʟʥʘʪʴ ʩʝʙʷ ʢʘʢ ʪʚʦʨʯʝʩʢʫʶ ʣʠʯʥʦʩʪʴ, 

ʩʧʦʩʦʙʥʫʶ ʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤʫ ʚʳʩʪʨʘʠ-

ʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. 

çʈʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʱʝʥʠʶ ʩʚʷʟʘʥʦ 

ʩ ʨʘʟʚʠʪʠʝʤ ʫʤʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢʦʚʳʝ 

ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ ʩ ʮʝʣʴʶ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʱʝʥʠʶ ʪʘʢʞʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʤʝʥʠʝ ʦʮʝʥʠʪʴ, ʧʨʦʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʦʙʱʝʥʠʷ, ʩʫʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʪʴ ʩʚʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʠ ʧʨʠʥʷʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʨʝʰʝʥʠʝè [4, c. 21]. 

ɺ ʥʘʫʢʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʨʦʜʥʦʛʦ (ʧʝʨʚʦʛʦ ʷʟʳʢʘ) ʬʦʨʤʠʨʫʝʪʩʷ ʧʝʨ-

ʚʠʯʥʘʷ ʷʟʳʢʦʚʘʷ ʣʠʯʥʦʩʪʴ, ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʚʪʦʨʦʛʦ (ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ) ʬʦʨʤʠʨʫʝʪʩʷ 

ʚʪʦʨʠʯʥʘʷ ʷʟʳʢʦʚʘʷ ʣʠʯʥʦʩʪʴ. ʅʘʩ ʠʥʪʝʨʝ-

ʩʫʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʠʥʳ ʤʠ-

ʨʘ ʷʟʳʢʦʚʦʡ ʣʠʯʥʦʩʪʴʶ ʧʨʠ ʦʩʚʦʝʥʠʠ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʚʪʦʨʦʛʦ ʷʟʳʢʘ. ʇʦʥʷʪʠʝ ʚʪʦ-

ʨʠʯʥʦʡ ʷʟʳʢʦʚʦʡ ʣʠʯʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʅ.ɻ. ɽʚʜʦʢʠʤʦʚʦʡ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʦ-

ʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʩʪʨʦʠʪʴ ʷʟʳʢʦʚʫʶ ʢʘʨ-

ʪʠʥʫ ʤʠʨʘ, ʪʦ ʝʩʪʴ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘ-

ʚʘʪʴ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚ ʥʦʚʦʡ ʜʣʷ ʥʝʛʦ ʜʝʡʩʪ-

ʚʠʪʝʣʴʥʦʩʪʠ (ʢʘʨʪʠʥʫ ʤʠʨʘ), ʠʩʧʦʣʴʟʫʷ 
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ʚʝʨʙʘʣʴʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʢʦʜ ʠʥʦʩʪʨʘʥʥʦ-

ʛʦ ʷʟʳʢʘ ʚ ʧʨʦʮʝʩʩʝ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 

ʠʥʦʬʦʥʦʤ [2]. ʇʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʚʪʦ-

ʨʠʯʥʦʡ ʷʟʳʢʦʚʦʡ ʣʠʯʥʦʩʪʠ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴ-

ʢʦ ʩ ʦʚʣʘʜʝʥʠʝʤ ʝʶ ʚʝʨʙʘʣʴʥʳʤ ʢʦʜʦʤ 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʠ ʫʤʝʥʠʝʤ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʦ ʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠ-

ʝʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʨʦʚʥʝ ʚ ʝʝ ʩʦʟʥʘʥʠʠ 

ʩʦʙʩʪʚʝʥʥʦʡ ʷʟʳʢʦʚʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, ʢʦʪʦ-

ʨʘʷ ʧʦʟʚʦʣʷʝʪ ʝʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʱʝʥʠʝ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ ʥʝʟʘʤʝʥʠʤʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʤʫʣʴ-

ʪʠʤʝʜʠʡʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʨʘʩ-

ʰʠʨʷʶʪ ʢʨʫʛʦʟʦʨ ʧʨʠ ʦʩʚʦʝʥʠʠ ʠʥʦʷʟʳʯʥʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʘʣʠʟʘ-

ʮʠʠ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʜʨʘʟʫʤʝ-

ʚʘʶʱʝʛʦ ʦʙʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʨʝʯʝ-

ʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʚ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦ-

ʛʠʷʤʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦ ʙʦʣʝʝ ʝʤʢʠʤ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʦʝ ʟʥʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʪʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦ-

ʩʪʠ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʝʝ ʠʥʦʷʟʳʯʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫ-

ʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʋʯʝʙʥʳʡ ʧʨʦ-

ʮʝʩʩ ʥʘ ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʦʩʥʦʚʝ ʚʳʩʪʫʧʘʝʪ 

ʢʘʢ ʩʧʦʩʦʙ ʩʪʘʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʥʦ-ʧʨʦʛ-

ʥʦʩʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ï 

ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʮʝʣʦʩʪʥʘʷ ʩʠʩʪʝʤʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚ-

ʢʠ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʩʠʩʪʝʤʥʦ-

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʤʳʰʣʝʥʠʝʤ, ʚʦʦʨʫʞʝʥ-

ʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʚʣʘʜʝʶʱʝʛʦ ʘʨʩʝʥʘʣʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʦʪʜʝʣʴ-

ʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʩʠʩʪʝʤʥʳʤ ʘʥʘʣʠʟʦʤ ʮʝʣʝ-

ʚʳʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʫʣʴ-

ʪʫʨʘ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ 

ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʠʯʥʦʩʪʠ 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʤʝʞʢʫʣʴ-

ʪʫʨʥʦʤ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ. 
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ʅ.ɸ. ɼʄʀʊʈʀɽʅʂʆ 

ʌɻɹʆʋ ɺʇʆ çʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʩʝʨʚʠʩʘè,  

ʛ. ʐʘʭʪʳ 

 

ʂ ɺʆʇʈʆʉʋ ʆ ʌʆʈʄʀʈʆɺɸʅʀʀ ɸʋʊɽʅʊʀʏʅʆʁ 

ʃʀʏʅʆʉʊʀ ʉʇɽʎʀɸʃʀʉʊɸ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʘʫʪʝʥʪʠʯ-

ʥʦʩʪʴ; ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ; ʢʫʣʴʪʫʨʥʳʝ 

ʮʝʥʥʦʩʪʠ; ʣʠʯʥʦʩʪʥʳʝ ʩʤʳʩʣʳ; ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ; ʨʝʘʣʴʥʦʩʪʴ ʣʠʯʥʦʩʪʠ. 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʫʪʝʥʪʠʯʥʦʡ ʣʠʯ-

ʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ. ʋʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʘʫʪʝʥʪʠʯʥʦʡ ʣʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦ-

ʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʦʷʟʳʯʥʦʛʦ ʦʙʱʝʥʠʷ, 

ʢʘʢ ʩʧʦʩʦʙ ʧʦʠʩʢʘ ʣʠʯʥʦʩʪʥʳʭ ʩʤʳʩʣʦʚ ʠ 

ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ 

ʫʯʝʙʥʦʤ ʤʘʪʝʨʠʘʣʝ. 

 

 

ʀʟʤʝʥʝʥʠʝ ʮʝʣʝʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʟʘʜʘʯ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʨʠʪʠ-

ʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʘʢʪʠ-

ʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʋʯʝʥʳʝ, ʧʨʦʚʦʜʷ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ (ɽ.ʀ. ʀʩʘʝʚ, ʖ.ɺ. ʉʝʥʴʢʦ, 

ɺ.ʀ. ʉʣʦʙʦʜʯʠʢʦʚ ʠ ʜʨ.), ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ 

ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʝ ʷʚ-

ʣʷʝʪʩʷ ʘʫʪʝʥʪʠʯʥʳʤ, ʘ ʩʚʦʜʠʪʩʷ ʣʠʰʴ ʢ 

ʦʙʫʯʝʥʠʶ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʩʪʫʜʝʥʪʘʤ 

ʦʪʢʘʟʘʥʦ ʚ ʧʨʘʚʝ ʥʘ ʘʫʪʝʥʪʠʯʥʦʩʪʴ. ʆʙ ʘʫ-

ʪʝʥʪʠʯʥʦʩʪʠ ʛʦʚʦʨʷʪ ʢʘʢ ʦʙ ʦʩʥʦʚʥʦʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɸʫʪʝʥʪʠʯʥʦʩʪʴ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʩʪʫʜʝʥʪʘʤ ʰʠʨʦʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʦ-

ʷʚʣʝʥʠʷ ʘʫʪʝʥʪʠʯʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʪʘʢʠʭ 

ʢʘʢ: ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʫʪʚʝʨʞʜʝʥʠʶ, ʧʨʦ-

ʷʚʣʝʥʠʶ çʷ-ʢʦʥʮʝʧʮʠʠè, ʣʶʙʚʠ ʢ ʩʝʙʝ, ʢʘʢ 

ʥʝʧʦʚʪʦʨʠʤʦʡ ʠ ʫʥʠʢʘʣʴʥʦʡ ʣʠʯʥʦʩʪʠ ʠ, 

ʢʘʢ ʩʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʦʡ ʯʝʣʦʚʝʯʝ-

ʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ çʙʳʪʴ ʣʠʯʥʦʩʪʴʶè.  

ɸʫʪʝʥʪʠʯʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪ-

ʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʫʯʝʥʳʝ ʦʧʨʝʜʝʣʷʶʪ ʩʤʳʩʣ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ɸ.ɻ. ɸʩʤʦʣʦʚ, 

ɽ.ɺ. ɹʦʥʜʘʨʝʚʩʢʘʷ, ʀ.ʉ. ʂʦʥ, ɺ.ɸ. ʇʝʪʨʦʚ-

ʩʢʠʡ, ɺ.ɸ. ʉʣʘʩʪʝʥʠʥ, ʠ ʜʨ.) ʢʘʢ ʩʧʦʩʦʙ ʦʙ-

ʨʝʪʝʥʠʷ ʯʝʣʦʚʝʢʦʤ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ, ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʨʘʩʢʨʳʪʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʢʘʞʜʦʡ ʣʠʯʥʦʩʪʠ, ʝʝ ʩʫʙʲʝʢʪ-

ʥʳʭ ʢʘʯʝʩʪʚ, ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʠʣʠ ʨʝʘʣʴʥʦʩʪʠ 

ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ.   

ʉʤʝʥʘ ʢʣʶʯʝʚʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʦʟʠ-

ʮʠʡ ʠ ʠʟʤʝʥʝʥʠʝ ʟʘʜʘʯ ʠ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦ-

ʮʝʩʩʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫ-

ʜʝʥʪʦʚ ʧʦʨʦʞʜʘʶʪ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʘʫʪʝʥʪʠʯʥʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʘʭ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʚʥʠʤʘʥʠʝʤ ʢ ʧʨʦʮʝʩ-

ʩʫ ʨʘʟʚʠʪʠʷ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦ-

ʮʝʩʩʝ ʚʫʟʘ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʤ 

ʩʤʳʩʣʦʤ ʧʦʥʷʪʠʷ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʠ ʥʝʛʫ-

ʤʘʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʫʪʝʥ-

ʪʠʯʥʦʡ ʣʠʯʥʦʩʪʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ.  

ʇʦʥʷʪʠʝ çʘʫʪʝʥʪʠʯʥʦʩʪʴè ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʚʝʩʴʤʘ ʰʠʨʦʢʦ: ʢʘʢ ʧʦʜʣʠʥʥʦʩʪʴ ʧʨʦ-

ʷʚʣʝʥʠʷ çʷè, ʢʘʢ ʧʨʠʟʥʘʢ ʩʫʙʲʝʢʪʥʦʩʪʠ, ʢʘʢ 

ç-̫ʢʦʥʮʝʧʮʠʷè. ɸʫʪʝʥʪʠʯʥʦʩʪʴ ʧʦʥʠʤʘʝʪʩʷ 

ʢʘʢ ʦʩʦʙʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦ-

ʥʠʤʘʥʠʠ ʪʦʛʦ, ʢʪʦ ʷ, ʢʘʢ ʯʝʣʦʚʝʢ ʠ ʧʦʥʠʤʘ-

ʥʠʝ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʝ ʜʘʣʴʥʝʡʰʝʝ ʩʘʤʦ-

ʨʘʟʚʠʪʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ ʠ ʩʘʤʦʧʦʥʠʤʘ-

ʥʠʝ ʣʠʯʥʦʩʪʠ [1, c. 213].  

ɸʥʘʣʠʟ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠ-

ʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʘʫʪʝʥʪʠʯʥʦʡ ʣʠʯʥʦʩʪʠ ʪʝʩʥʦ ʩʚʷ-

ʟʳʚʘʝʪʩʷ ʩ ʠʜʝʝʡ ʞʠʟʥʝʪʚʦʨʯʝʩʪʚʘ ʯʝʣʦʚʝʢʘ 

(ɼ.ɸ. ʃʝʦʥʪʴʝʚ, ʉ.ʃ. ʈʫʙʠʥʰʪʝʡʥ), ʩʤʳʩ-
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ʣʦʦʩʫʱʝʩʪʚʣʝʥʠʷ (ɸ.ɻ. ɸʩʤʦʣʦʚ), ʩʘʤʦʩʦ-

ʟʠʜʘʥʠʷ (ʕ.ʅ. ɻʫʩʠʥʩʢʠʡ), ʠʩʢʫʩʩʪʚʦʤ ʞʠʟ-

ʥʠ (ʃ.ɸ. ʇʝʪʨʦʚʩʢʘʷ), ʞʠʟʥʝʥʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ ʯʝʣʦʚʝʢʘ (ʂ.ɸ. ɸʙʫʣʴʭʘʥʦʚʦʡ-

ʉʣʘʚʩʢʦʡ), ʧʨʦʷʚʣʝʥʠʝʤ ʩʫʙʲʝʢʪʥʦʩʪʠ   

(ɹ.ɻ ɸʥʘʥʴʝʚ, ɸ.ɺ. ɹʨʫʰʣʠʥʩʢʠʡ, ɸ.ʅ. ʃʝ-

ʦʥʪʴʝʚ), ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʝʚʨʘʱʘʪʴ ʩʦʙʩʪ-

ʚʝʥʥʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʝʜʤʝʪ ʧʨʘʢ-

ʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʞʝʥʠʷ ʩʘʤʦʛʦ ʩʝʙʷ              

(ɺ.ʀ. ʉʣʦʙʦʜʯʠʢʦʚ, ɽ.ʀ. ʀʩʘʝʚ).  

ɺʳʚʦʜʳ ʫʯʝʥʳʭ ʦʧʨʝʜʝʣʷʶʪ, ʯʪʦ ʧʨʦ-

ʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʫʪʝʥʪʠʯʥʦʡ ʣʠʯ-    

ʥʦʩʪʠ ï ʚʥʫʪʨʝʥʥʠʡ, ʭʦʪʷ ʠʥʠʮʠʠʨʫʝʪʩʷ 

ʚʥʝʰʥʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʧʝʜʘʛʦʛʘ, ʚʣʠʷ-

ʥʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ɸ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʣʠʯʥʦʩʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ï ʩʫʙʲʝʢʪʥʦʩʪʴ, ʘʫ-

ʪʝʥʪʠʯʥʦʩʪʴ, ʜʠʘʣʦʛʠʯʥʦʩʪʴ, ʦʪʢʨʳʪʦʩʪʴ ï 

ʘʢʪʫʘʣʠʟʠʨʫʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʠʯʥʦʩʪʥʳʭ 

ʩʪʨʫʢʪʫʨ ʩʦʟʥʘʥʠʷ, ʟʘʧʫʩʢʘʷ ʧʨʦʮʝʩʩʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ.  

ʆʙʨʘʱʝʥʠʝ ʢ ʧʨʦʮʝʩʩʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʫʪʝʥʪʠʯʥʦʡ ʣʠʯʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠ-

ʨʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʦʨʠʜʦʨ ʠ ʧʦʟʚʦʣʷ-

ʝʪ ʚʢʣʶʯʠʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʩʫʙʲʝʢʪʦʚ ʦʙʫʯʝʥʠʷ (ʧʝʜʘʛʦʛʦʚ ʠ ʩʪʫʜʝʥ-

ʪʦʚ), ʦʧʨʝʜʝʣʷʷ ʚʘʞʥʦʩʪʴ ʦʙʲʝʢʪʘ ʦʙʫʯʝʥʠʷ, 

ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʥʦʷʟʳʯʥʦʛʦ 

ʦʙʱʝʥʠʷ. ɻʫʤʘʥʠʩʪʠʯʝʩʢʦʝ ʷʜʨʦ ʠʥʦʷʟʳʯ-

ʥʦʛʦ ʦʙʱʝʥʠʷ ʨʘʩʰʠʨʷʝʪ ʢʫʣʴʪʫʨʥʳʡ ʩʣʦʡ 

ʩʦʟʥʘʥʠʷ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʚʳʙʦʨ ʩʤʳ-

ʩʣʦʚ ʩʨʝʜʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʝ, ʢʫʣʴʪʫʨʥʳʝ ʠ ʣʠʯʥʦʩʪʥʳʝ 

ʮʝʥʥʦʩʪʠ ʠ ʩʤʳʩʣʳ ʚʦʟʥʠʢʘʶʪ, ʩʦʭʨʘʥʷʶʪ-

ʩʷ ʠ ʨʝʘʣʴʥʦ ʞʠʚʫʪ ʚ ʢʫʣʴʪʫʨʥʦʤ ʩʣʦʝ ʩʦʟ-

ʥʘʥʠʷ ʩʫʙʲʝʢʪʦʚ (ɽ.ɺ. ɹʦʥʜʘʨʝʚʩʢʘʷ). ʇʨʠ-

ʥʠʤʘʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʤʳ ʤʦʞʝʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʤʫ-

ʥʠʢʘʪʠʚʥʳʭ ʟʘʜʘʥʠʡ (ʜʠʘʣʦʛʦʚ, ʢʦʤʤʫʥʠ-

ʢʘʪʠʚʥʳʭ ʠʛʨ, ʟʘʜʘʯ ʠ ʪ.ʜ.) ʩʧʦʩʦʙʥʘ ʩʪʠʤʫ-

ʣʠʨʦʚʘʪʴ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʣʠʯʥʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʩʦʟʥʘʥʠʷ ʩʪʫ-

ʜʝʥʪʦʚ, (ʩʫʙʲʝʢʪʥʦʩʪʴ, ʨʝʬʣʝʢʩʠʚʥʦʩʪʴ, ʤʦ-

ʪʠʚʠʨʦʚʘʥʠʝ, ʢʨʠʪʠʯʥʦʩʪʴ, ʩʤʳʩʣʦʪʚʦʨʯʝ-

ʩʪʚʦ ʠ ʪ.ʜ.), ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʢʘʢ ʘʫʪʝʥʪʠʯʥʫʶ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʟʥʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʥʝʰʥʠʤʠ ʩʨʝʜʩʪʚʘʤʠ (ʪʝʭʥʦʣʦʛʠʷʤʠ, 

ʧʨʠʝʤʘʤʠ) ʩʦʟʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ (ʤʦʪʠʚʘ-

ʮʠʦʥʥʘʷ) ʦʩʥʦʚʘ ʛʦʪʦʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʢ 

ʧʨʦʷʚʣʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʘʫʪʝʥʪʠʯʥʦʩʪʠ.  

ʈʝʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʧʨʦ-

ʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʫʪʝʥʪʠʯʥʦʡ ʣʠʯʥʦʩʪʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʪʝʦʨʝʪʠʢʦ-

ʧʨʠʢʣʘʜʥʳʤ ʘʩʧʝʢʪʘʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʠ-

ʥʝʨʛʝʪʠʢʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ çʚʳʭʦʜè 

ʩʪʫʜʝʥʪʦʚ ʟʘ ʨʘʤʢʠ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʦʜʥʦʛʦ 

ʧʨʝʜʤʝʪʘ, ʧʨʝʚʨʘʱʘʷ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʮʝʥʥʦʩʪʥʦ-

ʩʤʳʩʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʢʘʢ 

ʚʝʢʪʦʨ ʩʘʤʦʨʘʟʚʠʪʠʷ ʘʫʪʝʥʪʠʯʥʦʩʪʠ.       

ʕʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʘ-

ʨʘʤʝʪʨʘʤʠ, ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʫʯʝʙʥʦʤ ʤʘʪʝ-

ʨʠʘʣʝ: ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʧʨʦʙʣʝʤʥʦʩʪʴ, 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʨʝʯʝʚʳʭ ʩʠʪʫʘʮʠʡ, ʤʥʦʛʦ-

ʚʘʨʠʘʥʪʥʦʩʪʴ ʨʝʰʝʥʠʡ ʠ ʪ.ʜ. ʇʨʦʮʝʩʩ ʩʘʤʦ-

ʦʨʛʘʥʠʟʘʮʠʠ ʘʫʪʝʥʪʠʯʥʦʡ ʣʠʯʥʦʩʪʠ ʧʨʦʷʚ-

ʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʥʦʷʟʳʯʥʦʤʫ 

ʦʙʱʝʥʠʶ, ʛʜʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝ 

ʪʦʣʴʢʦ ʚ ʬʦʨʤʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʟʥʘʥʠʷ, ʥʦ ʠ ʚ 

ʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʧʨʠʥʷʪʘ 

ʜʨʫʛʠʤ (ʩʣʫʰʘʶʱʠʤ ʫʯʘʩʪʥʠʢʦʤ) ʢʘʢ ʧʨʦ-

ʮʝʩʩ ʦʪʢʨʳʪʠʷ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠ ʚʟʘʠʤʦʩʚʷ-

ʟʝʡ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʧʦʚʝʜʝʥʠʷ [2, ʩ. 73]. 

ʆʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʚʳʚʦʜʳ ʫʯʝʥʳʭ ʦ ʪʦʤ, ʯʪʦ 

ʘʫʪʝʥʪʠʯʥʦʩʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʩʦʙʘʷ 

ʨʝʘʣʴʥʦʩʪʴ ʣʠʯʥʦʩʪʠ  ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʣʠʯʥʦʩʪʠ ʩ ʷʟʳʢʦʚʳʤ ʤʠʨʦʤ, ʚ ʢʦʪʦʨʦʤ 

ʞʠʚʫʪ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʝ ʩʤʳʩʣʳ ʠ ʮʝʥ-

ʥʦʩʪʠ, ʠ ʛʜʝ ʣʠʯʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠʩʫ-

ʱʠʝ ʝʡ ʩʠʩʪʝʤʥʳʝ ʢʘʯʝʩʪʚʘ (ɹ.ɻ. ɸʥʘʥʴʝʚ, 

ʅ.ɸ. ɹʝʨʥʰʪʝʡʥ,  ɸ.ɺ. ɹʨʫʰʣʠʥʩʢʠʡ,     

ʃ.ʉ. ɺʳʛʦʪʩʢʠʡ, ʃ.ʗ. ɼʦʨʬʤʘʥ, ɺ.ʇ. ɿʠʥ-

ʯʝʥʢʦ, ɸ.ʅ. ʃʝʦʥʪʴʝʚ, ɼ.ɸ. ʃʝʦʥʪʴʝʚ,                

ɹ.ʌ. ʃʦʤʦʚ, ɸ.ʈ. ʃʫʨʠʷ. ʅ.ɽ. ʄʘʢʩʠʤʦʚʘ, 

ɺ.ʉ. ʄʝʨʣʠʥ, ɹ.ʄ. ʊʝʧʣʦʚ, ʉ.ʃ. ʈʫʙʠʥ-

ʰʪʝʡʥ ʠ ʜʨ.). 
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ɸ.ɸ. ɺʝʨʙʠʮʢʠʡ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʣʠʯ-

ʥʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʡ ʠʣʠ ʠʥʦʡ, ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʪʦ, ʠ ʢʘʢ ʦʥʘ ʜʝʣʘʝʪ, ʘ ʥʝ 

ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʫʟʥʘʝʪ ʦ ʥʨʘʚʩʪʚʝʥʥʳʭ 

ʥʦʨʤʘʭ [3, ʩ. 81]. ʇʦʵʪʦʤʫ ʫʩʣʦʚʠʝʤ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʫʪʝʥʪʠʯʥʦʡ ʣʠʯʥʦ-

ʩʪʠ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ 

ʦʙʱʝʥʠʷ.  

ʀʤʝʥʥʦ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ 

ʠʥʦʷʟʳʯʥʦʤʫ ʦʙʱʝʥʠʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʫ-

ʜʝʥʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʣʷʪʴ ʚʥʫʪʨʝʥʥʶʶ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʫʪʝʥʪʠʯʥʦʩʪʠ, ʢʘʢ ʧʨʦʷʚʣʝ-

ʥʠʝ ʩʫʙʲʝʢʪʥʦʩʪʠ, ʢʘʢ ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʚʳ-

ʩʪʨʘʠʚʘʪʴ ʚʝʢʪʦʨ ʩʚʦʝʛʦ ʣʠʯʥʦʩʪʥʦʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɸʫʪʝʥʪʠʯ-

ʥʦʩʪʴ ʣʠʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʦʙʱʝ-

ʥʠʶ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʷ ʩʫʙʲʝʢʪʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ (ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʠ) ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʩʪʦʨʦʥʳ ʫʯʝʙʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʚ ʬʘʢʪʘʭ, ʧʨʝʜ-

ʤʝʪʘʭ, ʷʚʣʝʥʠʷʭ, ʩʠʤʚʦʣʘʭ, ʤʦʜʝʣʷʭ ï ʚʦ 

ʚʩʝʤ, ʯʪʦ ʠʟʫʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ, ʥʦ ʠ ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʠʤ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʪ.ʝ. ʣʠʯ-

ʥʦʩʪʥʳʭ ʩʤʳʩʣʦʚ (ɽ.ɺ. ɹʦʥʜʘʨʝʚʩʢʘʷ,           

ʆ.ʉ. ɻʘʟʤʘʥ), ʘ ʢʫʣʴʪʫʨʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʫʯʝʙʥʦʛʦ ʦʙʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʦʪ-

ʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʢʫʣʴʪʫʨʦʡ 

ʢʘʢ ʩʨʝʜʦʡ, ʨʘʩʪʷʱʝʡ ʠ ʧʠʪʘʶʱʝʡ ʣʠʯʥʦʩʪʴ 

(ʇ. ʌʣʦʨʝʥʩʢʠʡ), ʘ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʩʪʫʜʝʥʪʦʤ, ʢʘʢ ʯʝʣʦʚʝʢʦʤ 

ʢʫʣʴʪʫʨʳ, ʠ ʧʨʦʙʫʞʜʘʝʪ ʢʫʣʴʪʫʨʥʦʝ ʩʘʤʦ-

ʨʘʟʚʠʪʠʝ, ʠ ʧʦʤʦʛʘʷ ʣʠʯʥʦʩʪʠ ʚ ʵʪʦʤ ʧʨʦ-

ʮʝʩʩʝ [4, ʩ. 75ï78]. ʆʙʲʝʢʪʠʚʥʳʡ ʤʠʨ, ʚ ʢʦ-

ʪʦʨʦʤ ʞʠʚʝʪ ʯʝʣʦʚʝʢ ï ʵʪʦ ʤʠʨ ʟʥʘʯʝʥʠʡ, ʪʦ 

ʝʩʪʴ ʧʨʝʜʤʝʪʦʚ, ʷʚʣʝʥʠʡ, ʩʦʙʳʪʠʡ, ʟʘʧʝʯʘʪ-

ʣʝʥʥʳʭ ʚ ʩʣʦʚʘʭ-ʧʦʥʷʪʠʷʭ, ʢʦʪʦʨʳʝ ʦʪʨʘ-

ʞʘʶʪ ʦʙʲʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ [5, ʩ. 148]. 

ɿʥʘʯʝʥʠʝ (ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ) ï 

ʦʜʥʦʟʥʘʯʥʦ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʬʦʨʤʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʷ, ʠʟʦʙʨʘʞʝʥʠʝ ʝʛʦ ʩʤʳʩʣʘ 

ʪʘʢʠʤ, ʢʘʢʠʤ ʦʥ ʚʠʜʠʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʪʘ-

ʢʦʤ ʚʠʜʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪ ʟʥʘʥʠʶ ʤʥʠʤʫʶ 

ʟʘʚʝʨʰʝʥʥʦʩʪʴ. ʉ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʟʥʘʯʝʥʠʝ ï ʵʪʦ ʚʥʝʰʥʷʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ ʩʤʳʩʣʘ ʧʦʥʠʤʘʥʠʷ ʚʘʞʥʦʩʪʠ, ʟʥʘʯʠ-

ʪʝʣʴʥʦʩʪʠ, ʨʦʣʠ ʧʨʝʜʤʝʪʘ, ʷʚʣʝʥʠʷ, ʜʝʡʩʪ-

ʚʠʷ ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ; ʧʦʜʢʣʶʯʝʥʥʦʩʪʴ 

ʣʠʯʥʦʩʪʥʦʛʦ ʩʦʟʥʘʥʠʷ ʢ ʩʦʟʥʘʥʠʶ ʦʙʱʝʩʪ-

ʚʝʥʥʦʤʫ, ʢ ʢʫʣʴʪʫʨʝ [6, ʩ. 10]. ɸ.ʅ. ʃʝʦʥʪʴ-

ʝʚ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʷʚʣʷʝʪ-

ʩʷ ʩʨʝʜʩʪʚʦʤ ʩʚʷʟʠ ʯʝʣʦʚʝʢʘ ʩ ʨʝʘʣʴʥʦʩʪʴʶ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʤʠʨʘ, ʪʦ ʣʠʯʥʦʩʪʥʳʡ ʩʤʳʩʣ 

ʩʚʷʟʳʚʘʝʪ ʝʛʦ ʩ ʨʝʘʣʴʥʦʩʪʴʶ ʩʦʙʩʪʚʝʥʥʦʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʞʠʟʥʠ ʚ ʵʪʦʤ ʤʠʨʝ, ʩ ʝʝ 

ʤʦʪʠʚʘʤʠ ʠ ʮʝʥʥʦʩʪʷʤʠ, ʢʘʢ ʜʦʙʘʚʣʷʶʪ 

ɽ.ɺ. ɹʦʥʜʘʨʝʚʩʢʘʷ ʠ ʉ.ɺ. ʂʫʣʴʥʝʚʠʯ          

[7, ʩ. 357ï360].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʯʥʦʩʪʥʳʡ ʩʤʳʩʣ, ʧʦ 

ɸ.ʅ. ʃʝʦʥʪʴʝʚʫ ï ʵʪʦ ʟʥʘʯʝʥʠʝ, ʦʧʦʩʨʝʜʦ-

ʚʘʥʥʦʝ ʤʦʪʠʚʦʤ. ʇʦʩʨʝʜʩʪʚʦʤ ʦʙʨʝʪʝʥʠʷ 

ʩʤʳʩʣʦʚ-ʮʝʣʝʡ, ʩʤʳʩʣʦʚ-ʠʥʪʝʨʝʩʦʚ, ʩʤʳ-

ʩʣʦʚ-ʤʦʪʠʚʦʚ, ʩʤʳʩʣʦʚ-ʧʝʨʝʞʠʚʘʥʠʡ, ʩʤʳ-

ʩʣʦʚ-ʦʪʥʦʰʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʩʘʤʦʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʘʫʪʝʥʪʠʯʥʦʡ ʣʠʯʥʦʩʪʠ ʩʧʝ-

ʮʠʘʣʠʩʪʘ. 
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ʉ.ɺ. ʇɽʃʔʊʀʍʀʅɸ 

ʌɻʆʋ ɺʇʆ çɺʦʨʦʥʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʄʏʉ 

ʈʦʩʩʠʠè, ʛ. ɺʦʨʦʥʝʞ 

 

ʉʊʈʋʂʊʋʈɸ ɻʆʊʆɺʅʆʉʊʀ ʂʋʈʉɸʅʊʆɺ                                 

ʂ ʇʈʆʌʀʃɸʂʊʀʂɽ ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʉʈɽɼʀ 

ʋʏɸʑʀʍʉʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʐʂʆʃ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʛʦʪʦʚʥʦʩʪʴ; 

ʩʪʨʫʢʪʫʨʘ ʛʦʪʦʚʥʦʩʪʠ; ʧʨʦʬʠʣʘʢʪʠʢʘ; ʧʦ-

ʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ 

ʛʦʪʦʚʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʦ-

ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ. 
 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʩʪʠʣʴ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟ-

ʥʠ ʣʶʜʝʡ ʧʨʦʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥ-

ʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʨʦʩ-

ʪʦʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʪʝʭʥʠʯʝ-

ʩʢʠʤ ʨʘʟʚʠʪʠʝʤ, ʠʟʦʙʨʝʪʝʥʠʝʤ ʥʦʚʳʭ ʛʦ-

ʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʝʱʝʩʪʚ. ʕʪʦ ʚʳʟʳʚʘʝʪ 

ʥʘʩʪʦʷʪʝʣʴʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʫʣʴʪʫʨʳ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʥʦʨʤ, ʧʨʘʚʠʣ ʠ ʫʩʪʘʥʦʚʦʢ ʧʦʚʝʜʝ-

ʥʠʷ ʯʝʣʦʚʝʢʘ, ʛʨʫʧʧ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʤʦʡ ʠʭ ʦʪʥʦʰʝʥʠʝʤ ʢ ʧʦʞʘʨʥʦʡ 

ʦʧʘʩʥʦʩʪʠ. ɻʣʫʙʠʥʘ ʠ ʧʨʦʯʥʦʩʪʴ ʫʩʚʦʝʥʠʷ 

ʤʝʨ ʠ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʦʪ ʧʦʞʘʨʘ, ʧʨʠʦʙ-

ʨʝʪʝʥʠʷ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞ-

ʜʝʥʠʶ ʧʦʞʘʨʦʚ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʜʝʡʩʪʚʠʷʤ 

ʧʨʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʩʥʠ-

ʞʝʥʠʷ ʨʠʩʢʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ. 

ɺʩʝ ʵʪʦ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʧʨʦʙʣʝʤʫ ʛʦʪʦʚ-

ʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʦʞʘʨʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

ʚ ʮʝʣʦʤ ʠ ʦʩʦʙʦ ʦʩʪʨʦ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ.  

ʀʩʭʦʜʷ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ 

ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ï 

çʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʛʦʨʝʥʠʷè, ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʬʘʢʪʦʨʘ. ɺʩʝ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʘʩʝʣʝʥʠʷ ʢʫʣʴ-

ʪʫʨʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʥʩʪʠʪʫʘʣʠʟʘʮʠʠ. 

ʇʨʦʙʣʝʤʘ ʛʦʪʦʚʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʢ ʧʨʦ-

ʬʠʣʘʢʪʠʢʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʨʝʜʠ 

ʫʯʘʱʠʭʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ ʤʦ-

ʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʦ ʪʨʝʤ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤ: 

- ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪ-

ʚʠʡ ʫʯʘʱʠʭʩʷ ʩ ʦʛʥʝʤ, ʰʘʣʦʩʪʠ ʩ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʟʘʞʠʛʘʥʠʷ; 

- ʦʙʫʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʧʨʘʚʠʣʴʥʳʤ 

ʜʝʡʩʪʚʠʷʤ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʞʘʨʘ ʚ 

ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ʠ ʦʩʦʙʳʭ ʩʠʪʫʘʮʠʷʭ; 

- ʧʨʠʚʠʪʠʝ ʥʘʚʳʢʦʚ ʦʙʨʘʱʝʥʠʷ ʩ ʧʝʨ-

ʚʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʪ.ʝ. 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʞʘʨ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʜʝ-

ʪʷʭ ʠ ʤʦʣʦʜʝʞʠ. ʕʪʦ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʦ, 

ʚʝʜʴ ʠʤʝʥʥʦ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʟʘʢʣʘʜʳ-

ʚʘʶʪʩʷ ʦʩʥʦʚʳ ʙʫʜʫʱʝʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, 

ʟʥʘʥʠʷ, ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ. 

ɽʩʣʠ ʚʟʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʪʘʪʠʩʪʠʢʫ ʧʦʞʘ-

ʨʦʚ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʳʭ ʙʳʣʠ ʜʝʪʠ, ʩʢʣʘʜʳ-

ʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʢʘʨʪʠʥʘ. ɿʘ 2008 ʛ. ʧʦ-

ʛʠʙʣʦ 596 ʜʝʪʝʡ, ʚ 2009 ʛ. ï 593 ʨʝʙʝʥʢʘ (ʥʘ 

0,5 % ʤʝʥʴʰʝ), ʠʟ ʥʠʭ ʚ ʛʦʨʦʜʘʭ ï 296 ʜʝ-

ʪʝʡ (ʥʘ 1,3 % ʤʝʥʴʰʝ), ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦ-

ʩʪʠ ï 297 ʜʝʪʝʡ (ʥʘ 0,3 % ʙʦʣʴʰʝ). ʇʦ ʜʘʥ-

ʥʳʤ ʄʏʉ ʚ 2010 ʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʦʚ 
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ʧʦʛʠʙʣʦ 552 ʨʝʙʝʥʢʘ (ʥʘ 7,7 % ʤʝʥʴʰʝ                   

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ).                  

ʕʪʠ ʮʠʬʨʳ ʚʩʝʣʷʶʪ ʥʘʜʝʞʜʫ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ.  

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʧʦʞʘʨʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ ʩʫ-

ʱʝʩʪʚʫʶʪ ʧʨʘʚʠʣʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʥʝ ʪʦʣʴʢʦ ʟʥʘʪʴ ʠ ʧʦʤʥʠʪʴ, 

ʥʦ ʠ ʧʨʠʫʯʘʪʴ ʩʝʙʷ ʢ ʠʭ ʢʘʞʜʦʜʥʝʚʥʦʤʫ 

ʚʳʧʦʣʥʝʥʠʶ, ʘ ʪʘʢʞʝ ʟʥʘʪʴ ʫʩʣʦʚʠʷ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʛʦʨʝʥʠʷ. ʇʦʵʪʦʤʫ, ʯʝʤ ʨʘʥʴʰʝ 

ʤʳ ʥʘʯʥʝʤ ʧʨʠʫʯʘʪʴ ʥʘʰʠʭ ʜʝʪʝʡ ʢ ʟʥʘʥʠʶ 

ʠ ʧʦʥʠʤʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʦ-

ʨʝʥʠʷ, ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦ-

ʞʘʨʘ ʥʘ ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ, 

ʚʤʝʩʪʝ ʩ ʪʝʤ, ʠ ʩʦʙʣʶʜʝʥʠʶ ʧʨʘʚʠʣ ʧʦʞʘʨ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʝʤ ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʫʙʝ-

ʨʝʯʴ ʠʭ ʞʠʟʥʴ ʦʪ ʦʧʘʩʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʦʞʘʨʘ. ʏʪʦʙʳ ʧʨʠʚʠʪʴ 

ʨʝʙʝʥʢʫ ʧʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, 

ʚʦʩʧʠʪʘʪʴ ʚ ʥʝʤ ʦʙʱʫʶ ʢʫʣʴʪʫʨʫ ʧʦʞʘʨʦ-

ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʦʷʥ-

ʥʘʷ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʚʩʝʭ ʟʘʠʥʪʝ-

ʨʝʩʦʚʘʥʥʳʭ ʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʣʠʮ. ɻʦʪʦʚ-

ʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʝ ʧʦʞʘʨʘ ʠʣʠ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʝʛʦ 

ʪʫʰʝʥʠʠ ʜʦʣʞʥʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʧʝʨʠʦʜ 

ʰʢʦʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʪʨʘʢʪʦʚʢʠ ʧʦʥʷʪʠʷ çʛʦʪʦʚʥʦʩʪʴè ï ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʩʧʝʮʠʬʠʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʪʘʢ ʠ ʥʝʩʦʚʧʘʜʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦ-

ʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʪʨʘʢʪʫ-

ʶʪ ʛʦʪʦʚʥʦʩʪʴ ʢʘʢ ʦʩʦʙʦʝ ʜʣʠʪʝʣʴʥʦʝ ʠʣʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʨʘʟʣʠʯʘʶʪ ʜʣʠʪʝʣʴʥʫʶ ʛʦʪʦʚʥʦʩʪʴ ʠ ʚʨʝ-

ʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʪʦʚʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʦ çʧʨʝʜʩʪʘʨʪʦʚʳʤ ʩʦʩʪʦʷ-

ʥʠʝʤè. 

ʉʦʩʪʦʷʥʠʝ ʧʦʚʳʰʝʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʚʦʨʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ ʨʘʙʦ-

ʪʳ, ʦʩʦʙʳʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ, ʭʦʨʦʰʠʤ 

ʬʠʟʠʯʝʩʢʠʤ ʩʘʤʦʯʫʚʩʪʚʠʝʤ ʠ ʪ.ʜ. ʇʦʥʠ-

ʞʝʥʥʘʷ ʛʦʪʦʚʥʦʩʪʴ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴʩʷ 

ʩʠʣʴʥʦʡ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʵʤʦʮʠʦʥʘʣʴ-

ʥʦʩʪʴʶ ʣʠʯʥʦʩʪʠ ʠ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʦʪʚʣʝʯʝ-

ʥʠʠ ʚʥʠʤʘʥʠʷ, ʥʝʩʦʙʨʘʥʥʦʩʪʠ, ʦʰʠʙʦʯʥʳʭ 

ʜʝʡʩʪʚʠʷʭ. 

ɺ ʧʦʥʷʪʠʝ çʛʦʪʦʚʥʦʩʪʴè, ʢʨʦʤʝ ʫʩʪʦʡ-

ʯʠʚʳʭ ʢʘʯʝʩʪʚ, ʚʢʣʶʯʘʶʪ ʩʠʪʫʘʪʠʚʥʳʝ 

ʬʘʢʪʦʨʳ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʢʦʪʦʨʳʤ ʩʢʣʘʜʳʚʘʝʪʩʷ ʪʘʢʘʷ ʛʦ-

ʪʦʚʥʦʩʪʴ. 

ɻʦʪʦʚʥʦʩʪʴ ï ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʨʝʜʧʦ-

ʩʳʣʢʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʝʛʫʣʷʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʢʨʘʡʥʝ ʫʩʣʦʞʥʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ï ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʢʘʢ ʬʘʢʪʦʨ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘʨʠʡ, 

ʢʘʪʘʩʪʨʦʬ. ʅʠʢʘʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʥʝ ʫʩʪʨʘʥʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠ ʦʧʘʩʥʳʭ ʩʠ-

ʪʫʘʮʠʡ, ʧʨʝʜʲʷʚʣʷʶʱʠʭ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ ʢ ʥʘʜʝʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢ ʝʛʦ ʫʤʝʥʠʶ 

ʩʦʭʨʘʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠ-

ʥʠʤʘʪʴ ʚʝʨʥʳʝ ʨʝʰʝʥʠʷ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦ ʚ ʩʣʦʞʥʦʡ ʦʙʩʪʘʥʦʚʢʝ [7]. 

ʋʨʦʚʝʥʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ 

ʣʶʜʝʡ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʀʤʝʥʥʦ ʤʦʨʘʣʴʥʘʷ ʟʘ-

ʢʘʣʢʘ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ 

ʦʧʨʝʜʝʣʷʶʪ ʛʦʪʦʚʥʦʩʪʴ ʢ ʫʚʝʨʝʥʥʳʤ ʠ ʨʘʩ-

ʯʝʪʣʠʚʳʤ ʜʝʡʩʪʚʠʷʤ ʚ ʣʶʙʳʭ ʢʨʠʪʠʯʝʩʢʠʭ 

ʤʦʤʝʥʪʘʭ [6]. 

ɻʦʪʦʚʥʦʩʪʴ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʣʦʞʥʦʝ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʝ 

ʜʦʩʪʠʛʥʫʪʳʤ ʫʨʦʚʥʝʤ ʬʠʟʠʯʝʩʢʦʡ ʠ ʧʩʠʭʠ-

ʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʬʠʟʠʯʝʩʢʘʷ ʠ 

ʧʩʠʭʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ) ʠ ʩʪʝʧʝʥʴʶ ʩʦ-

ʚʝʨʰʝʥʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝ-

ʥʠʡ (ʪʝʭʥʠʯʝʩʢʘʷ ʠ ʪʘʢʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚ-

ʣʝʥʥʦʩʪʴ) [4]. 

ʉʫʱʝʩʪʚʫʝʪ ʣʠʯʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫ-

ʯʝʥʠʶ ʛʦʪʦʚʥʦʩʪʠ, ʘʥʘʣʠʟ ʝʝ ʩʪʨʫʢʪʫʨʳ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʣʠʯʥʦʩʪʠ ʠ ʠʤʝʝʪ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʫʶ ʠ 

ʤʥʦʛʦʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚʢʣʶʯʘʶʱʫʶ 

ʠʜʝʡʥʫʶ, ʤʦʨʘʣʴʥʫʶ, ʧʩʠʭʠʯʝʩʢʫʶ, ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʫʶ ʠ ʩʧʝʮʠʘʣʴʥʫʶ (ʪʝʭʥʠʯʝʩʢʫʶ, 

ʬʠʟʠʯʝʩʢʫʶ, ʪʘʢʪʠʯʝʩʢʫʶ ʠ ʪʝʦʨʝʪʠʯʝ-

ʩʢʫʶ) ʛʦʪʦʚʥʦʩʪʴ [5]. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ 

ʚʩʝʭ ʪʨʫʜʥʳʭ ʩʠʪʫʘʮʠʷʭ ʨʝʰʘʶʱʫʶ ʨʦʣʴ 
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ʉʣʦʞʥʦʝ ʣʠʯʥʦʩʪʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʤʦʪʠʚʘʮʠʶ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʧʦʜʛʦʪʦʚʢʝ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʠʩʪʝʤʘ 
ʟʥʘʥʠʡ,  ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ, ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚ ʝʜʠʥʩʪʚʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚ-

ʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ. 
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ʉʦʩʪʦʷʥʠʝ ʝʜʠʥʩʪʚʘ ʦʙʱʠʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ (ʩʧʝʮʠʬʠʯʝʩʢʠʭ, ʩʠʪʫʘʪʠʚʥʳʭ) ʢʦʤʧʦʥʝʥʪʦʚ ʘʢʪʫʘʣʴ-

ʥʦʡ (ʧʨʦʪʝʢʘʶʱʝʡ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ) ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʚʝʯʘʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʜ-

ʩʪʦʷʱʝʡ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʎʝʣʦʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʣʠʯʥʦʩʪʠ, ʠʤʝʶʱʝʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʫʶ ʠ ʤʥʦʛʦʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚʢʣʶ-

ʯʘʶʱʫʶ ʠʜʝʡʥʫʶ, ʤʦʨʘʣʴʥʫʶ, ʧʩʠʭʠʯʝʩʢʫʶ, ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʠ ʩʧʝʮʠʘʣʴʥʫʶ (ʪʝʭʥʠʯʝʩʢʫʶ, 

ʬʠʟʠʯʝʩʢʫʶ, ʪʘʢʪʠʯʝʩʢʫʶ ʠ ʪʝʦʨʝʪʠʯʝʩʢʫʶ) ʛʦʪʦʚʥʦʩʪʴ. 
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ʉʦʩʪʦʷʥʠʝ ʤʦʙʠʣʠʟʘʮʠʠ ʚʩʝʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʯʝʣʦʚʝʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢ-
ʪʠʚʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɻʦʪʦʚʥʦʩʪʴ ʢ ʵʢʩʪʨʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʤʝʶʱʝʡʩʷ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʠʷ ʚ ʦʪʚʝʪ ʥʘ ʧʦʷʚʣʝʥʠʝ ʦʧ-

ʨʝʜʝʣʝʥʥʦʛʦ ʩʠʛʥʘʣʘ. 
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ʉʫʱʝʩʪʚʝʥʥʘʷ ʧʨʝʜʧʦʩʳʣʢʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ  ʨʝʛʫʣʷʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʨʘʡʥʝ ʫʩʣʦʞʥʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʬʘʢʪʦʨ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ     
ʘʚʘʨʠʡ, ʢʘʪʘʩʪʨʦʬ. 
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ʉʣʦʞʥʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʝ ʜʦʩʪʠʛʥʫʪʳʤ ʫʨʦʚʥʝʤ ʬʠʟʠʯʝʩʢʦʡ ʠ ʧʩʠʭʠ-
ʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʝʧʝʥʴʶ ʩʦʚʝʨʰʝʥʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ. 
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ʕʪʦ ʫʩʣʦʚʠʝ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʟʙʠʨʘʪʝʣʴʥʘʷ çʧʨʦʛʥʦʟʠʨʫʶʱʘʷè ʘʢʪʠʚʥʦʩʪʴ, 
ʥʘʩʪʨʘʠʚʘʶʱʘʷ ʦʨʛʘʥʠʟʤ, ʣʠʯʥʦʩʪʴ ʥʘ ʙʫʜʫʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 
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ʀʥʪʝʛʨʘʪʠʚʥʦʝ ʢʘʯʝʩʪʚʦ ʣʠʯʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʥʘʚʳʢʠ, ʥʘʩʪʨʦʡ ʥʘ ʢʦʥʢʨʝʪʥʳʝ 

ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ. ʌʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ,  ʥʝʡʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʛʦʪʦʚʥʦʩʪʠ. 

 

ʠʛʨʘʝʪ ʤʦʨʘʣʴʥʘʷ ʟʘʢʘʣʢʘ ʠ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ 

ʛʦʪʦʚʥʦʩʪʴ ʢ ʦʩʦʟʥʘʥʥʳʤ, ʫʚʝʨʝʥʥʳʤ ʠ 

ʨʘʩʯʝʪʣʠʚʳʤ ʜʝʡʩʪʚʠʷʤ ʚ ʣʶʙʳʭ ʢʨʠʪʠʯʝ-

ʩʢʠʭ ʤʦʤʝʥʪʘʭ.  

ʇʦʚʝʜʝʥʠʝ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʟʘʚʠʩʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʛʦʪʦʚʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʝʜʧʦʩʳʣʢʫ ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʝ ʨʝʛʫʣʷʮʠʠ, ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʥʘ ʧʦʤʦʛʘʝʪ 

ʯʝʣʦʚʝʢʫ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʦʙʷʟʘʥ-

ʥʦʩʪʠ, ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʥʠʷ, 

ʦʧʳʪ, ʣʠʯʥʳʝ ʢʘʯʝʩʪʚʘ, ʩʦʭʨʘʥʠʪʴ ʩʘʤʦʢʦʥ-

ʪʨʦʣʴ ʠ ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʧʨʝʧʷʪʩʪ-

ʚʠʡ [2]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʯʝʤ ʙʦʣʝʝ ʩʣʦʞʥʳ 

ʫʩʣʦʚʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʝʤ ʙʦʣʴʰʝʝ ʟʥʘʯʝ-

ʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʛʦʪʦʚʥʦʩʪʠ 

ʢ ʠʭ ʢʦʥʢʨʝʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. 

ʉʦʩʪʦʷʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ï ʵʪʦ ʝʜʠʥʩʪʚʦ 

ʦʙʱʠʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ (ʩʧʝʮʠʬʠʯʝʩʢʠʭ, ʩʠ-
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ʪʫʘʪʠʚʥʳʭ) ʢʦʤʧʦʥʝʥʪʦʚ ʘʢʪʫʘʣʴʥʦʡ (ʧʨʦ-

ʪʝʢʘʶʱʝʡ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ) ʧʩʠʭʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʚʝʯʘʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʨʝʜʩʪʦʷʱʝʡ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʦʩʪʦʷʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʣʶʙʦʡ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʚʦ-

ʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʜʝʨʞʘʥʠʶ ʚʢʣʶʯʘʝʪ ʦʙ-

ʱʫʶ ʤʦʙʠʣʠʟʦʚʘʥʥʦʩʪʴ, ʚʳʨʘʞʝʥʥʫʶ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

ʦʙʱʝʡ ʤʦʪʠʚʘʮʠʠ, ʧʦʥʠʤʘʥʠʷ, ʦʪʥʦʰʝʥʠʷ, 

ʥʘʧʨʷʞʝʥʠʷ, ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ, ʩʦʙʨʘʥʥʦ-

ʩʪʠ, ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʢ ʩʝʙʝ, ʥʘʧʨʷʞʝʥʠʷ 

ʚʦʣʠ. ʀʭ ʧʨʦʷʚʣʝʥʠʷ ʠ ʩʠʣʘ ʟʘʚʠʩʷʪ ʦʪ ʦʙ-

ʱʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝ-

ʢʘ, ʝʛʦ ʩʦʮʠʘʣʴʥʦʡ ʨʘʟʚʠʪʦʩʪʠ ʠ ʚʦʩʧʠʪʘʥ-

ʥʦʩʪʠ [6]. 

ʆʙʦʙʱʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʜʭʦʜʦʚ ʨʘʟ-                      

ʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʢ ʩʦʜʝʨʞʘʥʠʶ ʧʦ-                        

ʥʷʪʠʷ ʛʦʪʦʚʥʦʩʪʴ ʢ ʜʝʡʩʪʚʠʷʤ ʚ ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ 

ʪʘʙʣ. 1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʝ-

ʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʜʝʢʚʘʪʥʳʭ ʜʝʡʩʪʚʠʡ 

ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ 

ʧʦʞʘʨ, ʠʤʝʝʪ ʩʦʩʪʦʷʥʠʝ ʛʦʪʦʚʥʦʩʪʠ, ʥʘʣʠ-

ʯʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʦʧʳʪʘ ʫʚʝʨʝʥʥʳʭ 

ʜʝʡʩʪʚʠʡ ʚ ʣʶʙʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ʇʨʠ ʵʪʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʠʩʢʘ ʧʫʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʜʝʡʩʪʚʠʷʤ ʚ ʩʠʪʫʘʮʠʷʭ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ.
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ʋɼʂ 159.9 
 

ɽ.ʀ. ʏɽʈɼʓʄʆɺɸ 

ʅʆʋ ɺʇʆ çʋʥʠʚʝʨʩʠʪʝʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʦʙʨʘʟʦʚʘʥʠʷè (ʬʠʣʠʘʣ), ʛ. ʉʘʤʘʨʘ 
 

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʀʅʊɽɻʈɸʎʀʀ 

ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʀ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ 

ʉʆɿʅɸʅʀʗ ɺ ʇʈʆʎɽʉʉɽ ʆɹʋʏɽʅʀʗ ɺ ɺʋɿɽ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʚʠʜʳ ʠʥʪʝ-

ʛʨʘʮʠʠ; ʠʥʪʝʛʨʘʮʠʷ; ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʩʦʟʥʘʥʠʝ; ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ; ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʝ ʥʘʤʝʨʝʥʠʝ; ʵʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʩʦʟʥʘʥʠʝ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʨʝʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʫʶ 

ʨʦʣʴ ʥʘʯʠʥʘʝʪ ʠʛʨʘʪʴ ʠʥʪʝʛʨʘʮʠʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ʩ 

ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʛʦ ʩʦʟʥʘʥʠʷ ï ʢʘʢ ʬʘʢʪʦʨʘ ʧʝʨʝʭʦʜʘ ʢ ʫʩ-

ʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʚ ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢï

ʧʨʠʨʦʜʘïʦʙʱʝʩʪʚʦè. 

 

 

ʇʦʜ ʠʥʪʝʛʨʘʮʠʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ʤʳ ʧʦʥʠʤʘʝʤ 

ʧʨʦʮʝʩʩ ʩʙʣʠʞʝʥʠʷ, ʦʙʲʝʜʠʥʝʥʠʷ, ʩʦʝʜʠʥʝ-

ʥʠʷ, ʮʝʣʦʩʪʥʦʩʪʠ ʨʘʥʝʝ ʨʘʟʦʙʱʝʥʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʠʤʝʶʱʠʡ ʩʚʦʠʤ ʨʝ-

ʟʫʣʴʪʘʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ʣʠʯʥʦʩʪʠ. ʂʦʤʧʦʥʝʥʪʳ 

ʠʥʪʝʛʨʘʮʠʠ ï ʩʪʨʫʢʪʫʨʥʳʝ ʝʜʠʥʠʮʳ, ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫ-

ʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʨʝ-

ʟʫʣʴʪʘʪʘ. ʂʦʤʧʦʥʝʥʪʘʤʠ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ 

ʷʚʣʷʶʪʩʷ: ʟʥʘʥʠʷ, ʦʪʥʦʰʝʥʠʷ, ʫʩʪʘʥʦʚʢʠ, 

ʥʘʤʝʨʝʥʠʷ. ʂʦʤʧʦʥʝʥʪʳ ï ʵʪʦ ʥʦʩʠʪʝʣʠ ʠʥ-

ʪʝʛʨʘʮʠʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʠ ʝʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʚʩʝʭ ʪʨʝʭ 

ʥʠʞʝʫʢʘʟʘʥʥʳʭ ʠʥʚʘʨʠʘʥʪʥʳʭ ʚʠʜʘʭ.  

ʇʦʜ ʚʠʜʘʤʠ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ʤʳ ʧʦʜʨʘ-

ʟʫʤʝʚʘʝʤ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʝʝ ʧʨʦʷʚʣʝʥʠʡ. 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʠʜʦʚ ʠʥʪʝʛʨʘ-

ʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʦʟʥʘʥʠʷ ʩʪʘʣ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʘ ʚʟʘʠ-

ʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʮʝʣʳʤ ʠ ʝʛʦ ʯʘʩʪʷʤʠ. 

çɺ ʩʠʩʪʝʤʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟʠʨʫʝ-

ʤʳʡ ʦʙʲʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʧʨʝʜʝ-

ʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʚʟʘʠʤʦʩʚʷʟʴ 

ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʮʝʣʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ 

ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘè [1].  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ: ʢʦʥʚʝʨʛʝʥʪʥʳʡ; 

ʨʝʮʠʧʨʦʢʥʳʡ; ʢʦʛʝʨʝʥʪʥʳʡ. ʂʦʥʚʝʨʛʝʥʪ-

ʥʳʡ ʚʠʜ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ï ʵʪʦ ʩʪʨʫʢʪʫʨ-

ʥʘʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʚʷʟʴ 

ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʚʝʜʫʱʘʷ ʢ 

ʩʘʤʦʨʘʟʚʠʪʠʶ ʩʪʫʜʝʥʪʦʚ. ʂʦʥʚʝʨʛʝʥʮʠʷ (ʦʪ 

ʣʘʪ. çʩonvergeè ï ʩʙʣʠʞʘʶʩʴ, ʩʭʦʞʫʩʴ) ï 

ʩʭʦʞʜʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʧʨʠʦʙʨʝʪʝ-

ʥʠʝ ʠʤʠ ʦʜʠʥʘʢʦʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʂʦʥ-

ʚʝʨʛʝʥʪʥʦʝ ʩʭʦʜʩʪʚʦ ʥʠʢʦʛʜʘ ʥʝ ʙʳʚʘʝʪ 

ʛʣʫʙʦʢʠʤ. ʂʦʥʚʝʨʛʝʥʪʥʳʡ ʚʠʜ ʠʥʪʝʛʨʘʮʠʠ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʩʦʜʨʫʞʝʩʪʚʝ, 

ʩʦʚʧʘʜʝʥʠʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ, ʠʥ-

ʪʝʛʨʘʮʠʠ ʫʩʠʣʠʡ ʚ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ ʧʨʠʚʦ-

ʜʠʪ ʢ ʫʤʥʦʞʝʥʠʶ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʈʝ-

ʟʫʣʴʪʘʪ ʪʘʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ï ʩʪʫʜʝʥʪ ʧʦʣʫ-

ʯʘʝʪ ʪʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʚʷʟʘʥ-

ʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʟʥʘʥʠʷ ʢʘʢ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝ-

ʤʝʥʪʳ ʩʚʷʟʘʥʳ. ʇʦʥʷʪʠʡʥʳʡ ʧʘʨʘʣʣʝʣʠʟʤ 

ʵʪʦʛʦ ʚʠʜʘ ʠʥʪʝʛʨʘʮʠʠ ʜʦʧʫʩʢʘʝʪ ʩʫʱʝʩʪ-

ʚʦʚʘʥʠʝ ʜʚʫʭ ʩʠʥʭʨʦʥʥʦ ʜʚʠʞʫʱʠʭʩʷ ʢʘʪʝ-

ʛʦʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ï çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡè 

ʠ çʵʢʦʣʦʛʠʯʝʩʢʦʡè. 
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ʈʝʮʠʧʨʦʢʥʳʡ ʚʠʜ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ï 
ʵʪʦ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚ ʢʦʪʦʨʦʤ, ʝʩ-
ʣʠ ʫʩʠʣʠʚʘʝʪʩʷ ʦʜʥʦ, ʪʦ ʦʩʣʘʙʣʷʝʪʩʷ ʜʨʫ-
ʛʦʝ. ɼʘʥʥʳʡ ʚʠʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʦʷʥʥʦʝ 
ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʢʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘ-
ʥʠʷ. ʈʝʮʠʧʨʦʢʥʦʩʪʴ (ʦʪ ʣʘʪ. çreciprocusè ï 
ʚʦʟʚʨʘʱʘʶʱʠʡʩʷ, ʦʙʨʘʪʥʳʡ, ʚʟʘʠʤʥʳʡ, ʯʝ-
ʨʝʜʫʶʱʠʡʩʷ) ï ʧʨʦʮʝʩʩ ʯʝʨʝʜʦʚʘʥʠʷ, ʚ ʢʦ-
ʪʦʨʦʤ, ʝʩʣʠ ʫʩʠʣʠʚʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʢʦʤʧʦ-
ʥʝʥʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʪʦ ʦʩ-
ʣʘʙʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ.  
ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʨʝʮʠʧʨʦʢʥʦʛʦ 

ʩʠʥʪʝʟʘ ʥʝʣʴʟʷ ʥʝ ʫʯʠʪʳʚʘʪʴ ʬʘʢʪ ʙʦʨʴʙʳ 
ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ (ʟʥʘʥʠʷ, ʦʪ-
ʥʦʰʝʥʠʷ, ʫʩʪʘʥʦʚʢʠ, ʥʘʤʝʨʝʥʠʷ) ʟʘ ʠʭ ʧʨʠ-
ʟʥʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʪʝʛʨʘʮʠʠ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʦʟʥʘʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʛʦ ʚʠʜʘ ʠʥʪʝʛʨʘʮʠʠ ʦʙʨʘ-
ʟʫʶʪ ʜʚʫʩʧʠʨʘʣʴʥʫʶ ʤʦʜʝʣʴ [2]. 
ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ ʨʝʮʠʧʨʦʢʥʦʛʦ 

ʚʠʜʘ ï ʵʪʦ ʧʦʧʳʪʢʘ ʮʝʣʦʩʪʥʦʛʦ ʨʘʩʩʤʦʪʨʝ-
ʥʠʷ ʵʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ. ʅʝ-
ʜʦʩʪʘʪʦʢ ï ʥʝʩʦʠʟʤʝʨʠʤʦʩʪʴ ʦʙʲʝʤʦʚ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, 
ʦʪʥʦʰʝʥʠʡ, ʫʩʪʘʥʦʚʦʢ, ʥʘʤʝʨʝʥʠʡ ʠ ʩʤʝʥʳ 
ʠʭ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʂʦʛʝʨʝʥʪʥʳʡ ʚʠʜ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ï 
ʵʪʦ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ, ʩʨʘʱʠ-
ʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 
ʨʘʟʚʠʚʘʝʪʩʷ ʵʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʦʟʥʘ-
ʥʠʝ. ʂʦʛʝʨʝʥʪʥʦʩʪʴ (ʦʪ ʣʘʪ. çcohaerentioè ï 
ʩʚʷʟʴ, ʩʮʝʧʣʝʥʠʝ) ï ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʧʨʦʪʝʢʘ-
ʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ ʥʝʩʢʦʣʴ-
ʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʨʘʱʠʚʘ-
ʥʠʝ, ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ, ʠʤʧʣʠʢʘʮʠʷ 
ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ. ʇʨʦʮʝʩʩ 
ʢʦʛʝʨʝʥʪʥʦʛʦ ʫʨʦʚʥʷ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʷʚʣʝʥʠʝ ʩʧʣʘʡʩʠʥʛʘ. 

ʉʧʣʘʡʩʠʥʛ (ʦʪ ʘʥʛʣ. çspliceè ï ʩʨʘʱʠʚʘʪʴ 
ʠʣʠ ʩʢʣʝʠʚʘʪʴ) ï ʧʨʦʮʝʩʩ ʩʦʝʜʠʥʝʥʠʷ, ʩʨʘ-
ʱʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ. 
ʂʦʛʝʨʝʥʪʥʳʡ ʚʠʜ ʠʥʪʝʛʨʘʮʠʠ ï ʚʳʩʰʠʡ 

ʚʠʜ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʢʦʪʦ-
ʨʦʤʫ ʧʨʠʩʫʱʘ ʥʝʨʘʩʪʦʨʞʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥ-
ʪʦʚ, ʥʦʚʘʷ ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʤʦʥʦʦʙʲʝʢʪ-
ʥʦʩʪʴ, ʥʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʥʦʚʘʷ ʬʫʥʢʮʠʷ 
ʚʩʪʫʧʘʶʱʠʭ ʚ ʩʚʷʟʴ ʢʦʤʧʦʥʝʥʪʦʚ. 
ʂʦʛʝʨʝʥʪʥʳʡ ʚʠʜ ï ʪʨʝʪʠʡ ʚʠʜ ʠʥʪʝʛʨʘ-

ʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 
ʩʦʟʥʘʥʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʡ ʩ 
ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʤʝʨʝʥʠʷʤʠ ʚ ʧʨʦʬʝʩ-
ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʦʛʦ ʚʠ-

ʜʘ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʯʘʩʪʝʡ ʚ 
ʮʝʣʦʝ, ʘ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʚʝʜʝʪ ʢ ʢʦʣʠʯʝʩʪ-
ʚʝʥʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʢ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟ-
ʥʘʥʠʷ ʩʪʫʜʝʥʪʦʚ. 
ʆʙʦʙʱʘʷ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʳ ʚʠ-

ʜʠʤ, ʯʪʦ ʢʦʥʚʝʨʛʝʥʪʥʳʡ ʚʠʜ ï ʠʩʭʦʜʥʘʷ 
ʩʪʫʧʝʥʴ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ï ʭʘʨʘʢʪʝʨʠ-
ʟʫʝʪʩʷ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ; 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʧʦʷʚʣʝʥʠʝ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞ-
ʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʥʪʝʛʨʘʮʠʠ; ʨʝʮʠʧʨʦʢ-
ʥʳʡ ʚʠʜ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ʦʟʥʘʯʘʝʪ ʫʛʣʫʙ-
ʣʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ, ʧʝʨʝ-
ʚʦʜ ʠʭ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʫʧʝʥʴ ʧʘʨʪʥʝʨ-
ʩʪʚʘ; ʢʦʛʝʨʝʥʪʥʳʡ ʚʠʜ ʠʥʪʝʛʨʘʮʠʠ ʚʳʨʘʞʘ-
ʝʪ ʤʦʤʝʥʪ çʩʪʳʢʦʚʢʠè ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ çʠʥʪʝ-
ʛʨʘʮʠʦʥʥʳʭ ʫʟʣʦʚè, ʚʦʝʜʠʥʦ ʩʪʷʛʠʚʘʶʱʠʭ 
ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ 
ʩʠʥʪʝʟʘ, ʵʪʦ ʟʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ʠʥʪʝʛʨʘ-
ʮʠʠ, ʚʘʞʥʝʡʰʠʤ ʧʨʠʟʥʘʢʦʤ ʢʦʪʦʨʦʛʦ ʩʣʫ-
ʞʠʪ ʧʦʷʚʣʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʮʝʣʦ-
ʩʪʥʦʩʪʠ, ʥʝ ʩʚʦʜʠʤʦʡ ʢ ʩʫʤʤʝ ʩʚʦʠʭ ʩʦ-
ʩʪʘʚʣʷʶʱʠʭ ï ʵʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟ-
ʥʘʥʠʷ ʣʠʯʥʦʩʪʠ.  

ʋʨʦʚʥʠ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ʚʳʜʝʣʷʶʪʩʷ 
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ʧʦ ʪʘʢʠʤ ʦʩʥʦʚʘʥʠʷʤ, ʢʘʢ ʚʝʣʠʯʠʥʘ ʦʭʚʘʪʘ 

ʵʪʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʦʟʥʘʥʠʷ, ʢʘʢ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʤ ʩʦʟʥʘʥʠʠ (ʢʦʛʥʠʪʠʚʥʳʡ, ʘʬʬʝʢʪʠʚʥʳʡ, 

ʫʩʪʘʥʦʚʦʯʥʳʡ, ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ), ʢʘʢ ʩʪʝ-

ʧʝʥʴ ʮʝʣʦʩʪʥʦʩʪʠ, ʚʥʫʪʨʝʥʥʝʡ ʦʨʛʘʥʠʟʦ-

ʚʘʥʥʦʩʪʠ ʚʠʜʘ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ.  

ʀʥʪʝʛʨʘʮʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦ-

ʷʚʣʷʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʢʦʥʦʚ, ʪʝʦʨʠʡ, 

ʤʝʪʦʜʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ ʢʘ-

ʯʝʩʪʚʝʥʥʦ ʥʦʚʦʛʦ ʪʠʧʘ ʵʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʟʥʘʥʠʡ. ɸʬʬʝʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʠʥʪʝ-

ʛʨʘʮʠʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʚʢʣʶʯʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩ ʠʥʪʝ-

ʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʛʦ ʩʦʟʥʘʥʠʷ.  

ʀʥʪʝʛʨʘʮʠʷ ʫʩʪʘʥʦʚʦʯʥʦʛʦ ʫʨʦʚʥʷ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʦʙʱʝʤʫ ʨʘʟʚʠʪʠʶ ʩʪʫʜʝʥʪʘ ʠ ʙʦ-

ʣʝʝ ʛʣʫʙʦʢʦʤʫ ʠʟʫʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʶ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʷʚʣʝʥʠʷʤʠ ʚ ʧʨʠʨʦʜʝ, ʦʙʱʝʩʪʚʝ, 

ʧʨʦʬʝʩʩʠʠ ʠ ʤʠʨʝ ʚ ʮʝʣʦʤ [3]. ʆʩʫʱʝʩʪʚ-

ʣʝʥʥʘʷ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʠʥʪʝʛʨʘʮʠʷ ʧʨʠʚʦ-

ʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ 

ʤʠʨʘ ʚ ʩʦʟʥʘʥʠʠ ʩʪʫʜʝʥʪʦʚ. ɼʘʥʥʳʡ ʫʨʦ-

ʚʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʧʦʟʠʮʠʶ ʩʪʫʜʝʥʪʦʚ.  

ʀʪʦʛʦʤ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ ʜʦʣʞʥʦ ʩʪʘʪʴ 

ʵʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʦʟʥʘʥʠʝ. 
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professional awareness as a factor in the transition to sustainable development in the system 
ñMan-Nature-Societyò. 

 
 

É ɽ.ʀ. ʏʝʨʜʳʤʦʚʘ, 2011 
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ʉ.ɸ. ʖʈʂʆɺ 

ʌɻɹʆʋ ɺʇʆ çʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʊʘʤʙʦʚ 

 

ʄɽʊʆɼʀʂɸ ʈɽɸʃʀɿɸʎʀʀ ʇʈʆʎɽʉʉɸ ʉʊɸʅʆɺʃɽʅʀʗ 

ʂʈʀɿʀʉʅʆʁ ʂʆʄʇɽʊɽʅʎʀʀ ʃʀʏʅʆʉʊʀ ɹʋɼʋʑʀʍ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʍ ʉʃʋɾɸʑʀʍ ɺ ʋʉʃʆɺʀʗʍ 

ʋʏɽɹʅʆ-ɺʆʉʇʀʊɸʊɽʃʔʅʆɻʆ ʇʈʆʎɽʉʉɸ ɺʓʉʐɽʁ 

ʐʂʆʃʓ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʘʥʪʠʢʨʠʟʠʩ-

ʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʘʥʪʠʢʨʠʟʠʩʥʘʷ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʘʷ ʩʨʝʜʘ; ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʣʫʞʘʱʠʝ; 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ; ʢʨʠʟʠʩʥʘʷ ʢʦʤ-

ʧʝʪʝʥʮʠʷ; ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ; ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. 

ɸʥʥʦʪʘʮʠʷ: ʇʨʠʚʦʜʠʪʩʷ ʤʝʪʦʜʠʢʘ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʪʘʥʦʚʣʝʥʠʷ ʢʨʠʟʠʩʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ ʣʠʯʥʦʩʪʠ ʙʫʜʫʱʠʭ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʠʤ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʥʪʠʢʨʠʟʠʩ-

ʥʦʡ ʢʫʣʴʪʫʨʳ, ʚʣʘʜʝʪʴ ʠ ʨʝʘʣʴʥʦ ʧʨʠʤʝʥʷʪʴ 

ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʘʥʪʠʢʨʠ-

ʟʠʩʥʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ. 

 

 

ʆʙʲʝʢʪʠʚʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʠ ʫʩʣʦ-

ʚʠʝʤ ʨʘʟʚʠʪʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʦ ʠ ʚʟʘʠʤʦʩʚʷʟʴ 

ʝʛʦ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ, ʘ ʛʣʘʚʥʦʝ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʤʳʩʣʠʚʘʝʪʩʷ ʢʘʢ ʧʫʪʴ ʠ 

ʬʦʨʤʘ ʩʪʘʥʦʚʣʝʥʠʷ ʮʝʣʦʩʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ 

ʮʝʣʦʩʪʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʦʙʨʝʪʝʥʠʝ ʣʠʯʥʦʩʪʴʶ ʩʘʤʦʙʳʪʥʦʩʪʠ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʢʫʣʴʪʫʨʳ ʠ ʠʩʪʦʨʠʠ, ʨʘʟʚʠʪʠʝ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ, ʪʚʦʨʯʝʩʢʦʤʫ ʨʝ-

ʰʝʥʠʶ ʟʘʜʘʯ ʚ ʠʟʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʪ̫ʝʣʴʥʦʩʪʠ. ɺʳʜʚʠʛʘʶʪʩʷ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʦʨʠʝʥʪʠʨʳ ʥʘ ʩʘʤʦʨʘʟʚʠʪʠʝ, ʩʘʤʦʦʙʨʘʟʦʚʘ-

ʥʠʝ ʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʶ ʣʠʯʥʦʩʪʠ, ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʧʫ-

ʩʢʥʠʢʫ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʨʝʰʘʪʴ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʝ ʟʘʜʘʯʠ [5].  

ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʢ ʩʦʞʘʣʝʥʠʶ, ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʝʪʩʷ 

ʟʘʧʦʤʠʥʘʥʠʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘ-

ʮʠʠ. ɺʤʝʩʪʦ ʫʤʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʦʨʤʠ-

ʨʫʶʪʩʷ ʫʯʝʙʥʳʝ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʛʦʜʥʳ 

ʜʣʷ ʚʝʩʴʤʘ ʫʟʢʦʛʦ ʢʨʫʛʘ ʫʩʣʦʚʠʡ, ʯʪʦ ʦʛʨʘ-

ʥʠʯʠʚʘʝʪ ʚʠʜʝʥʠʝ ʠ ʦʩʦʟʥʘʥʠʝ ʥʦʚʳʭ ʩʠ-

ʪʫʘʮʠʡ, ʟʘʪʨʫʜʥʷʝʪ ʧʝʨʝʩʪʨʦʡʢʫ ʩʧʦʩʦʙʦʚ 

ʨʘʙʦʪʳ. ʏʘʩʪʦ ʩʪʫʜʝʥʪʘʤ ʥʝ ʧʝʨʝʜʘʝʪʩʷ 

ʪʝʭʥʠʢʘ ʚʦʩʧʨʠʷʪʠʷ ʥʝʦʨʜʠʥʘʨʥʳʭ ʩʠʪʫʘ-

ʮʠʡ ʠ ʪʝʭʥʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʘʪʝʛʠʡ ʥʝ-

ʰʘʙʣʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʇʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝ-

ʪʝʥʮʠʠ ʙʫʜʫʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘ-

ʱʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʵʪʘʧʘʤʠ 

ʧʨʦʮʝʩʩʘ, ʥʘʙʦʨʦʤ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʵʪʘʧʘ, ʤʝʭʘʥʠʟʤʘʤʠ ʧʝʨʝʚʦʜʘ ʩʪʫ-

ʜʝʥʪʦʚ ʩ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝ-

ʪʝʥʮʠʠ ʥʘ ʜʨʫʛʦʡ. ʈʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʮʝʣʦʤ ʠ ʢʨʠʟʠʩ-

ʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʯʘʩʪʥʦʩʪʠ ï ʜʣʠʪʝʣʴ-

ʥʳʡ, ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʢʘʯʢʦ-

ʦʙʨʘʟʥʳʡ ʧʨʦʮʝʩʩ. ʈʝʟʫʣʴʪʘʪʳ ʝʛʦ ʦʪʩʨʦʯʝ-

ʥʳ ʚʦ ʚʨʝʤʝʥʠ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʵʣʝʤʝʥʪʘʨ-

ʥʘʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ, ʚʳʩʪʫ-

ʧʘʶʱʠʝ ʚ ʚʠʜʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ, ʤʦʛʫʪ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʢ 

ʦʢʦʥʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʫʟʦʚʩʢʠʤʠ 

ʥʦʨʤʘʤʠ ʚʨʝʤʝʥʠ ʦʩʚʦʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʦʧʦʨʦʡ ʥʘ ʢʘʪʝ-
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ʛʦʨʠʶ çʬʦʨʤʠʨʦʚʘʥʠʝè, ʧʨʦʝʢʪʠʨʫʷ ʧʨʦ-

ʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥ-

ʮʠʠ ʢʘʢ: ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʥʳʭ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʘ ï ʙʫ-

ʜʫʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ, ʥʘ-

ʧʨʘʚʣʝʥʥʳʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʘʥ-

ʪʠʢʨʠʟʠʩʥʳʭ ʠʜʝʡ ʠ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʭ 

ʦʨʠʝʥʪʘʮʠʡ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʩʧʝʮʠʬʠʢʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [2]; ʩʦʟʜʘʥʠʝ 

ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʚʣʘʜʝʥʠʷ ʩʧʦʩʦʙʘʤʠ ʘʥʪʠ-

ʢʨʠʟʠʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʩʦʙʦʛʦ ʪʠʧʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ 

ʚʢʣʶʯʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩ ʝʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʚ ʚʫʟʝ [6; 11]. 

ʉʪʘʜʠʡʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʪʘʥʦʚʣʝʥʠʷ 

ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʢʘʢ ʣʠʯʥʦʩʪʥʦʛʦ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʦʛʠʢʦʡ 

ʨʘʟʚʠʪʠʷ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʣʦʛʠʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʝʪʳʨʝʤ ʫʨʦʚʥʷʤ ʝʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ [10]: ʥʝʦʩʦʟʥʘʥʥʘʷ ʢʨʠ-

ʟʠʩʥʘʷ ʥʝʢʦʤʧʝʪʝʥʮʠʷ; ʦʩʦʟʥʘʥʥʘʷ ʢʨʠʟʠʩ-

ʥʘʷ ʥʝʢʦʤʧʝʪʝʥʮʠʷ; ʦʩʦʟʥʘʥʥʘʷ ʢʨʠʟʠʩʥʘʷ 

ʢʦʤʧʝʪʝʥʮʠʷ; ʢʨʠʟʠʩʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʢʘʢ 

ʠʥʪʝʛʨʘʪʠʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ʎʝʣʴʶ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʩʪʘʥʦʚʣʝʥʠʷ ʢʨʠ-

ʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʩʪʫ-

ʜʝʥʪʘ ʚ ʩʦʩʪʦʷʥʠʝ ʦʩʦʟʥʘʥʥʦʡ ʥʝʢʦʤʧʝʪʝʥ-

ʮʠʠ, ʘʢʪʫʘʣʠʟʘʮʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʦʨʨʝʢ-

ʮʠʠ ʩʚʦʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʘʥʪʠʢʨʠʟʠʩʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʨʦʚʝʥʴ ʦʩʦʟʥʘʥʥʦʡ ʢʨʠʟʠʩ-

ʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʪʠʢʨʠʟʠʩʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ, ʩʦʧʦʩʪʘʚʣʷʷ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʷʭ ʩ ʥʘʙʦʨʦʤ ʘʣʛʦ-

ʨʠʪʤʠʟʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʵʪʠʭ ʩʠʪʫʘ-

ʮʠʷʭ. ʇʨʠ ʵʪʦʤ ʩʪʫʜʝʥʪ ʩʧʦʩʦʙʝʥ ʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʨʝʰʘʪʴ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʫʶ ʟʘʜʘʯʫ, ʦʜʥʘʢʦ ʝʤʫ ʧʦʩʪʦʷʥʥʦ 

ʪʨʝʙʫʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʩʘʤʦʢʦʥʪʨʦʣʴ 

ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦ-

ʜʠʤʘ ʧʣʘʥʦʤʝʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ 

ʧʨʠʨʘʱʝʥʠʷ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ 

ʩʪʫʜʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʛʦ ʘʨʩʝʥʘʣʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɽʩʣʠ ʘʥʪʠʢʨʠʟʠʩʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʧʨʦʚʦ-

ʞʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ 

ʧʨʘʚʠʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʫʙʝʞʜʝʥʥʦʩʪʴʶ ʙʫ-

ʜʫʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ ʚ ʘʢ-

ʪʫʘʣʴʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʘʥʪʠ-

ʢʨʠʟʠʩʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʜʦʩʪʠʞʝʥʠʠ ʟʘʜʘʯ 

ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʩʪʘʥʦʚʣʝʥʠʷ ʢʨʠʟʠʩʥʦʡ ʢʦʤ-

ʧʝʪʝʥʮʠʠ, ʢʦʛʜʘ ʠʥʪʝʛʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʫʩʪʦʡʯʠʚʦʡ ʤʦʪʠʚʘʮʠʠ ʠʣʠ 

ʜʘʞʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ 

ʢʨʠʟʠʩʥʳʝ ʩʠʪʫʘʮʠʠ [3].  

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʦʯʝʪʘʥʠʷ ʨʝʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʨʝʧʨʦʜʫʮʠʨʫʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ ʚ 

ʛʦʪʦʚʦʤ ʚʠʜʝ, ʘ ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ, ʥʘʧʨʦʪʠʚ, 

ʚʦʩʩʦʟʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʧʝʨʝʞʝʥʠʷ ʝʝ ʧʦ-

ʩʪʫʧʣʝʥʠʷ, ʙʳʣʠ ʧʨʦʜʫʤʘʥʳ ʫʩʣʦʚʠʷ ʦʙʫ-

ʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʭʘʥʠʟʤʫ ʫʩʚʦʝ-

ʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ. ɹʳʣʦ ʫʯʪʝʥʦ, 

ʯʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʧʦʜʜʘʝʪʩʷ ʪʦʣʴʢʦ ʪʘ-

ʢʘʷ ʥʘʫʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʙʴʧʲ ʫʧʦʨʷʜʦʯʝʥʘ ʠ ʦʪʨʘʞʘʝʪ ʩʚʷʟʠ ʠ ʦʪ-

ʥʦʰʝʥʠʷ ʤʝʞʜʫ ʷʚʣʝʥʠʷʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʇʨʠʯʝʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʦʚʣʘʜʝʥʠʝ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʧʝʨʮʝʧʪʠʚʥʳʝ (ʟʨʠʪʝʣʴʥʳʝ, ʩʣʫʭʦʚʳʝ, ʪʘʢ-

ʪʠʣʴʥʳʝ ʠ ʜʨ.) ʠ ʤʳʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ 

(ʩʨʘʚʥʝʥʠʝ, ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʘʙʩʪʨʘʛʠʨʦʚʘ-

ʥʠʝ ʩ ʜʘʣʴʥʝʡʰʝʡ ʩʣʦʚʝʩʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʧʝ-

ʨʝʜʘʯʝʡ).  

ʇʨʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʜʝʠ ʫʢʨʫʧʥʝʥ-

ʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʇ.ʄ. ʕʨʜʥʠʝʚʘ, 

ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʩ ʧʦʤʦʱʴʶ ʦʧʦʨʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʛ-

ʥʘʣʦʚ ɺ.ʌ. ʐʘʪʘʣʦʚʘ, ʠʜʝʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʥʘʫʯʥʳʭ ʪʝʦʨʠʡ ɹ.ʉ. ɻʝʨʰʫʥ-

ʩʢʦʛʦ [4]. ʕʪʠ ʠʜʝʠ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ 

ʧʨʦʛʨʘʤʤʘʭ ʠ ʧʨʠ ʦʪʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʫʧ-

ʣʦʪʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ: ʚʳʜʝʣʝʥʠʷ ʮʝʣʦʩʪ-
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ʥʳʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʠ ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʥʞʠʨʦʚʘʥʠʷ 

ʚʳʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʧʨʦʜʫʤʘʥʳ ʠ ʧʦʩʪʘʚ-

ʣʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʢ ʢʫʨʩʫ ʚ 

ʮʝʣʦʤ ʠ ʢ ʢʘʞʜʦʡ ʪʝʤʝ ʚ ʦʪʜʝʣʴʥʦʩʪʠ; ʧʨʦ-

ʜʫʤʘʥʘ ʩʪʨʫʢʪʫʨʘ ʣʝʢʮʠʡ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʟʘʥʷʪʠʡ; ʚʳʙʨʘʥʳ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʩʪʠ-

ʤʫʣʠʨʦʚʘʥʠʷ; ʦʪʦʙʨʘʥʳ ʬʦʨʤʳ ʢʦʥʪʨʦʣʷ ʟʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʩʪʫʜʝʥʪʦʚ; ʦʧʨʝ-

ʜʝʣʝʥʳ ʤʝʨʳ ʧʦ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʦʦʪʥʦ-

ʰʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ ʧʦ-

ʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʢʦ-

ʪʦʨʦʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʜʚʘ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʭ ʟʚʝʥʘ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ, ʧʨʠʯʝʤ ʨʝ-

ʧʨʦʜʫʢʪʠʚʥʦʝ ʧʦʟʥʘʥʠʝ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʦʜ-

ʛʦʪʦʚʠʪʝʣʴʥʦʝ ʟʚʝʥʦ, ʘ ʪʚʦʨʯʝʩʢʦʝ ï ʢʘʢ ʦʩ-

ʥʦʚʥʦʝ. 

ʏʪʦʙʳ ʧʨʝʧʦʜʥʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘ-

ʪʝʨʠʘʣ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ 

ʨʝʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʙʳ-

ʣʠ ʧʨʦʜʫʤʘʥʳ ʠ ʚʚʝʜʝʥʳ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ 

ʦʙʫʯʝʥʠʷ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʨʘʟʚʠʪʠʝ ʘʥʪʠ-

ʢʨʠʟʠʩʥʦʡ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʜʠʜʘʢʪʠʯʝ-

ʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʩʪʫʜʝʥ-

ʪʳ ʤʦʛʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʘʥʪʠʢʨʠʟʠʩʥʳʝ 

ʟʘʜʘʯʠ. ʂʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʣʝʢʮʠʡ, ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʣʝʢʮʠʠ-ʙʝʩʝʜʳ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʧʦ-

ʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʪʘʥʦ-

ʚʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʥʘ ʯʘʩʪʠ ʣʝʢʮʠʡ ʩʦʟ-

ʜʘʚʘʣʠʩʴ ʧʨʦʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ, ʧʨʠʤʝʥʷ-

ʣʠʩʴ ʵʣʝʤʝʥʪʳ ʧʦʟʠʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʵʣʝʤʝʥʪʳ ʪʝʘʪʨʘʣʠʟʘʮʠʠ, ʜʠʘʣʦʛʠ-ʩʦʪ-

ʨʫʜʥʠʯʝʩʪʚʦ, ʣʝʢʮʠʠ-ʜʠʘʣʦʛʠ. ʉʝʤʠʥʘʨʳ, 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʪʠʚʥʳʭ ʤʝ-

ʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʦʙʫʯʝʥʠʷ. ʇʨʦʚʦʜʠʣʠʩʴ 

ʜʝʣʦʚʳʝ ʠ ʨʦʣʝʚʳʝ ʠʛʨʳ, çʢʨʫʛʣʳʝ ʩʪʦʣʳè, 

ʜʠʩʢʫʩʩʠʠ, çʜʝʙʘʪʳè, ʨʝʰʘʣʠʩʴ ʧʨʦʙʣʝʤ-

ʥʳʝ ʚʦʧʨʦʩʳ, ʩʠʪʫʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ; ʚʳʜʝ-

ʣʷʣʠʩʴ ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʣʠʩʴ ʬʘʢʪʳ, ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʦʮʝʥʠʚʘʣʠʩʴ ʠ ʩʨʘʚʥʠʚʘʣʠʩʴ 

ʷʚʣʝʥʠʷ, ʢʦʤʤʝʥʪʠʨʦʚʘʣʠʩʴ ʥʦʚʳʝ ʜʘʥʥʳʝ, 

ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʩ ʨʘʥʝʝ ʠʟ-

ʚʝʩʪʥʳʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʦʩʤʳʩʣʝʥʥʳʭ ʩʚʷʟʝʡ ʠ ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʶ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʣʠʩʴ ʥʦʚʳʝ ʩʚʝ-

ʜʝʥʠʷ, ʩʪʨʦʠʣʠʩʴ ʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʠʝ-

ʨʘʨʭʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʦʪʛʘʜʳʚʘʣʠʩʴ 

çʦʧʠʩʘʥʠʷ-ʟʘʛʘʜʢʠè, ʩʦʩʪʘʚʣʷʣʠʩʴ ʢʦʥ-

ʢʫʨʩʥʳʝ ʘʥʥʦʪʘʮʠʠ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ.  

ɸʢʩʠʦʤʘ ʦʙʫʯʝʥʠʷ, ʧʨʠʥʷʪʘʷ ʧʩʠʭʦʣʦ-

ʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʥʘʫʢʘʤʠ, ʛʣʘʩʠʪ, ʯʪʦ 

ʙʝʟ ʩʦʙʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʠʢʘʢʦʝ ʦʙʫ-

ʯʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ. ʆʧʳʪ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʥʝ ʪʦʣʴ-

ʢʦ ʵʬʬʝʢʪʠʚʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʝʩ ʢ ʦʪʜʝʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʥʦ 

ʠ ʜʘʚʘʪʴ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʙʫʜʫ-

ʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʝ ʦʩʥʦʚʥʳʭ ʬʨʘʛʤʝʥ-

ʪʘʭ, ʚʣʠʷʪʴ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʘʯʝʩʪʚ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ [9]. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʩ-

ʣʦʚʥʳʤʠ ʩʣʦʞʠʚʰʠʝʩʷ ʚ ʵʤʧʠʨʠʯʝʩʢʦʤ 

ʦʧʳʪʝ ʠ ʧʦʣʫʯʠʚʰʠʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʪʝʨʤʠʥʳ çʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝè, çʘʢ-

ʪʠʚʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷè [7]. ʂʘʞʜʳʡ ʠʟ 

ʤʝʪʦʜʦʚ ʘʢʪʠʚʝʥ, ʧʦʩʢʦʣʴʢʫ ʩ ʝʛʦ ʧʦʤʦʱʴʶ 

ʜʦʩʪʠʛʘʶʪʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ, ʠʥʘʯʝ ʵʪʦ ʧʦʧʨʦʩʪʫ ʥʝ ʤʝʪʦʜ. 

ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʨʘʟ-

ʣʠʯʥʳ, ʧʦʩʢʦʣʴʢʫ ʩ ʠʭ ʧʦʤʦʱʴʶ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʨʘʟʥʳʝ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʨʘʟʥʳʝ ʫʨʦʚʥʠ 

ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʨʝʯʴ ʜʦʣʞʥʘ ʠʜʪʠ 

ʥʝ ʦ ʧʨʠʥʫʞʜʝʥʠʠ ʢ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʦ ʧʦʙʫʞ-

ʜʝʥʠʠ ʢ ʥʝʡ [12]. 

ʀʩʧʦʣʴʟʫʷ ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʧʨʘʢʪʠʢʦ-ʜʝʡʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ ʤʳ ʦʪ-

ʩʣʝʞʠʚʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʘʜʘʥʠʡ ʧʦ-

ʚʳʰʘʶʱʝʡʩʷ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʘʥʪʠ-

ʢʨʠʟʠʩʥʳʭ ʟʘʜʘʯ, ʘʥʘʣʠʟʝ ʢʦʥʢʨʝʪʥʳʭ ʞʠʟ-

ʥʝʥʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʠ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʩʧʦʨʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʜʣʷ 

ʜʠʩʢʫʩʩʠʡ ʠ ʧʨʦʙʣʝʤ ʜʣʷ çʢʨʫʛʣʳʭ ʩʪʦʣʦʚè. 

ʇʦʜʦʙʥʳʝ ʟʘʜʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʮʝʣʝ-

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʠʢʨʠʟʠʩʥʳʭ 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʫʶ ʛʦʪʦʚʥʦʩʪʴ ʢ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʉ ʧʦʤʦʱʴʶ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʫ 
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ʩʪʫʜʝʥʪʦʚ ʩʦʟʜʘʚʘʣʦʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʝʜ-

ʤʝʪʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʨʦʣʠ ʘʥʪʠʢʨʠʟʠʩʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʧʨʦʮʝʩʩʘ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʫ ʙʫ-

ʜʫʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ ʷʚʣʷ-

ʝʪʩʷ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ 

ʠʤʝʶʱʠʤʩʷ, ʪʦ ʝʩʪʴ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ, 

ʫʨʦʚʥʝʤ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʥʦʚʳʤ, ʚʦʩʧʨʠʥʠ-

ʤʘʝʤʳʤ ʩʪʫʜʝʥʪʦʤ ʢʘʢ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥ-

ʥʦʩʪʴ ʩʚʦʠʤ ʟʥʘʥʠʝʤ, ʜʝʡʩʪʚʠʝʤ ʚ ʢʨʠʟʠʩ-

ʥr ʭ ʩʠʪʫʘʮʠʷʭ. ʕʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʠʜʝ-

ʘʣʴʥʦʛʦ ʦʙʨʘʟʘ ʚ ʩʦʩʪʘʚ ʞʝʣʘʝʤʦʛʦ ʠ ʟʘʪʝʤ 

ʨʝʘʣʴʥʦʛʦ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʨʠʚʝʜʝʥʠʝ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʥʘʣʠʯʥʦʛʦ ʦʧʳʪʘ ʨʝʰʝʥʠʷ ʚʦʟʥʠ-

ʢʘʶʱʠʭ ʧʨʦʙʣʝʤ ʩ ʮʝʣʷʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷ-

ʤʠ ʙʫʜʫʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ 

ʚ ʭʦʜʝ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [7].  

ɼʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦ-

ʤʠʥʠʨʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʢʨʠʟʠʩ-

ʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ 

ʦʪʦʙʨʘʪʴ ʬʦʨʤʳ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʧʨʷʤʦ-

ʛʦ ʠ ʢʦʩʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʮʝʩʩ ʝʝ ʩʪʘ-

ʥʦʚʣʝʥʠʷ. ɸʥʪʠʢʨʠʟʠʩʥʳʝ ʟʘʜʘʯʠ ʚʳʙʨʘʥʳ 

ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦ-

ʮʝʩʩʘ ʩʪʘʥʦʚʣʝʥʠʷ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, 

ʪʘʢ ʢʘʢ ʪʘʢʠʝ ʟʘʜʘʯʠ ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ 

ʦʚʣʘʜʝʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʧʦʩʦʙʘʤʠ ʘʥʪʠ-

ʢʨʠʟʠʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʭʦʜʝ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʉʠʪʫʘʮʠʦʥʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʤʝʭʘʥ-

ʠʟʤ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʧʦʩʪʘ-

ʥʦʚʢʫ ʠ ʨʘʟʨʝʰʝʥʠʝ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʟʘʜʘʯ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʘ: ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ; ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʙʨʘʟʘ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩ-

ʪʠ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ; ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʪʫ-

ʜʝʥʪʦʚ ʢ ʧʦʠʩʢʫ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʩʚʦ-

ʝʛʦ ʫʨʦʚʥʷ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ [13]. 

ʂʦʛʥʠʪʠʚʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʤʝʭʘʥʠʟʤ 

ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʦʤʧʝʥʩʠʨʫʶ-

ʱʠʝ ʘʥʪʠʢʨʠʟʠʩʥʳʝ ʟʘʜʘʯʠ: ʩʦʙʩʪʚʝʥʥʦ 

ʧʨʝʜʤʝʪʥʳʝ ï ʦʙʫʯʘʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ, ʯʘʩ-

ʪʠʯʥʦ-ʧʦʠʩʢʦʚʳʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ; ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ, ʥʘ-

ʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʦʧʳʪʘ ʨʝʰʝʥʠʷ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ ï ʠʟʫʯʝʥʠʷ ʠʟʤʝ-

ʥʷʶʱʝʡʩʷ ʩʨʝʜʳ, ʧʦʚʝʜʝʥʠʷ ʚ ʩʣʦʞʠʚʰʠʭ-

ʩʷ ʫʩʣʦʚʠʷʭ, ʦʨʛʘʥʠʟʘʮʠʠ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ, ʧʨʦʩʚʝʱʝʥʠʷ; ʣʠʯ-

ʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ï ʦʮʝʥʢʠ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʛʦʪʦʚʥʦʩʪʠ ʢ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʫʪʝʡ ʠ ʩʧʦʩʦʙʦʚ 

ʧʦʚʳʰʝʥʠʷ ʩʚʦʝʡ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦ-

ʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [14]. 

ʄʝʭʘʥʠʟʤ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ï ʮʝʥʥʦʩʪʥʦ-

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʡ ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʰʝ-

ʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ: ʤʦʜʝʣʠ ʨʝʰʝ-

ʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ ʦʙʫʯʝʥʠʷ, ʚʦʩ-

ʧʠʪʘʥʠʷ ʠ ʧʨʦʩʚʝʱʝʥʠʷ; ʩʦʟʜʘʥʠʷ ʜʠʜʘʢʪʠ-

ʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʜʛʦʪʦʚʢʠ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʚʝʱʝʥʠʷ ʘʥʪʠʢʨʠ-

ʟʠʩʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ; ʨʝʘʣʠʟʘʮʠʠ                      

ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʧʨʦʝʢʪʦʚ ï ʩʦ ʚʩʝʤʠ ʟʘʠʥʪʝ-

ʨʝʩʦʚʘʥʥʳʤʠ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 

ʠʣʠ ʨʘʟʨʝʰʝʥʠʠ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ                 

ʩʪʦʨʦʥʘʤʠ [1]. 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʧʠʩʳʚʘʝʪ 

ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʦʨʠʝʥ-

ʪʠʨʫʶʱʠʝʩʷ ʥʘ ʫʯʝʪ ʬʘʢʪʦʨʦʚ ʧʨʷʤʦʛʦ ʠ 

ʢʦʩʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚ-

ʣʝʥʠʷ [9]. ʂʨʠʟʠʩʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʙʫʜʫʱʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ ʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʤʝʪʘʧʨʝʜʤʝʪʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ 

ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʛʨʫʧʧʦʚʦʡ ʜʠʬʬʝʨʝʥ-

ʮʠʘʮʠʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʩʪʫʜʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ, ʦʩʫʱʝʩʪʚ-

ʣʷʝʤʘʷ ʚ ʧʨʝʜʤʝʪʥʦ-ʦʙʨʘʟʥʦʡ, ʧʦʥʷʪʠʡʥʦʡ, 

ʜʝʷʪʝʣʴʥʦʩʪʥʦʡ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʬʦʨʤʘʭ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʪʫʘʣʠʟʘʮʠʶ ʥʦʚʳʭ ʤʝʭʘ-

ʥʠʟʤʦʚ ʧʦʟʥʘʥʠʷ, ʩʦʟʜʘʝʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʩʚʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʲʝʜʠʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠ-

ʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʨʦʞʜʘʝʪ ʵʤʦʮʠʦʥʘʣʴ-

ʥʦ-ʮʝʥʥʦʩʪʥʫʶ ʘʢʮʝʥʪʠʨʦʚʢʫ ʚʦʩʧʨʠʷʪʠʷ 

ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦ-

ʙʣʝʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʩʫʙʲ-
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ʝʢʪʥʦʤ ʦʧʳʪʝ ʩʪʫʜʝʥʪʘ ʦʧʳʪʘ ʧʨʝʜʳʜʫʱʝʡ 

ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠʟʠʩʥʘʷ ʢʦʤʧʝʪʝ-

ʥʮʠʷ ï ʵʪʦ ʣʠʯʥʦʩʪʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ 

ʩʫʙʲʝʢʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ 

ʩʦʙʦʡ ʩʠʩʪʝʤʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʣʠʯʥʦʩʪʥʳʭ, 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ, ʨʦʣʝʚʳʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʢʘʯʝʩʪʚ, ʛʦʪʦʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʢʨʠʟʠʩʘ ʠ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴ ʚʦʟ-

ʥʠʢʰʠʝ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʜʘʯʠ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʨʠʟʠʩʥʘʷ ʢʦʤʧʝʪʝʥ-

ʮʠʷ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦ-

ʩʪʠ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳ-

ʢʦʚ, ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʮʝʥʥʦʩʪʥʳʭ 

ʦʨʠʝʥʪʘʮʠʡ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚʦ ʚʩʝʭ ʚʠʜʘʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ, ʪʦ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝ-

ʥʠ̫ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʣʠʯʥʦʩʪʠ ʙʫ-

ʜʫʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʥʠʤʘʥʠʝʤ ʘʥʪʠʢʨʠʟʠʩ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʠʩʪʝʤʦʡ ʦʙʱʝʜʠʜʘʢʪʠ-

ʯʝʩʢʠʭ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʭ ʦʪʙʦʨ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ ʢ 

ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʠʩʘʥʠʝʤ 

ʧʦʵʪʘʧʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠ-

ʪʠʷ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ-

ʟʥʘʥʠʝʤ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʢʨʠʟʠʩʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ [8]. 
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ɺ.ɺ. ɹʋʃɸʅʆɺ 

ɻʆʋ ɺʇʆ çʊʚʝʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷè, ʛ. ʊʚʝʨʴ 

 

ʀ. ʂɸʅʊ ʀ ʈɸʅʅʀʁ ʃ. ʐɽʉʊʆɺ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʘʚʪʦʥʦʤʠʷ 

ʣʠʯʥʦʩʪʠ; ʨʘʮʠʦʥʘʣʠʟʤ. 

ɸʥʥʦʪʘʮʠʷ: ʇʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʠʯʠʥʳ ʥʝʧʨʠʷʟʥʠ ʨʘʥʥʝʛʦ ʃ. ʐʝʩʪʦʚʘ ʢ 

ʬʠʣʦʩʦʬʠʠ ʀ. ʂʘʥʪʘ. ɸʚʪʦʨ ʩʪʘʪʴʠ ʠʩʭʦʜʠʪ 

ʠʟ ʪʦʛʦ, ʯʪʦ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʠʚʦʧʦʩ-

ʪʘʚʣʝʥʠʷ ʨʘʮʠʦʥʘʣʠʟʤʘ ʀ. ʂʘʥʪʘ ʠ ʠʨʨʘ-

ʮʠʦʥʘʣʠʟʤʘ ʨʘʥʥʝʛʦ ʃ. ʐʝʩʪʦʚʘ ʧʦʜʦʙʥʫʶ 

ʥʝʧʨʠʷʟʥʴ ʥʝ ʦʙʲʷʩʥʠʪʴ. ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʘ ʩʪʘʪʴʠ, ʪʘʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠ-

ʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʥʝʞʝʣʘʥʠʝ ʃ. ʐʝʩʪʦʚʘ ʩʤʠ-

ʨʠʪʴʩʷ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴʶ 

ʠʜʝʘʣʫ ʘʚʪʦʥʦʤʥʦʡ ʣʠʯʥʦʩʪʠ, ʢ ʪʦʡ ʧʨʠ-

ʚʝʨʞʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚʥʦʩʠʣʘ ʧʨʦʪʠʚʦʨʝ-

ʯʠʝ ʚ ʬʠʣʦʩʦʬʠʶ ʀ. ʂʘʥʪʘ. 

 

 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʯʘʪʝʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʣʦʩʦʬʩʢʠʭ ʨʘʙʦʪ ʨʘʥʥʝʛʦ 

ʃ. ʐʝʩʪʦʚʘ (ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 1890-ʭ ʛʦ-

ʜʦʚ) ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʝʧʨʠʷʟʥʴ ʢ ʬʠʣʦʩʦʬʠʠ ʠ 

ʣʠʯʥʦʩʪʠ ʀ. ʂʘʥʪʘ. ʀ. ʂʘʥʪ ʷʚʣʷʝʪʩʷ ʝʜʠʥ-

ʩʪʚʝʥʥʳʤ ʬʠʣʦʩʦʬʦʤ, ʧʦʜʚʝʨʛʰʠʤʩʷ ʚ 

ʦʙʝʠʭ ʢʨʫʧʥʳʭ ʨʘʙʦʪʘʭ ʨʘʥʥʝʛʦ ʃ. ʐʝʩʪʦʚʘ 

(çʐʝʢʩʧʠʨ ʠ ʝʛʦ ʢʨʠʪʠʢ ɹʨʘʥʜʝʩè ʠ çɼʦʙʨʦ 

ʚ ʫʯʝʥʠʠ ʛʨ. ʊʦʣʩʪʦʛʦ ʠ ʌ. ʅʠʮʰʝ (ʌʠʣʦ-

ʩʦʬʠʷ ʠ ʧʨʦʧʦʚʝʜʴ)è) ʞʝʩʪʢʦʡ ʢʨʠʪʠʢʝ. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ 

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʠ ʘʥʪʠ-

ʧʘʪʠʷʭ ʥʝ ʙʳʣʘ ʩʚʦʡʩʪʚʝʥʥʘ ʨʘʥʥʝʤʫ         

ʃ. ʐʝʩʪʦʚʫ. ʅʦ ʚʦʪ ʀ. ʂʘʥʪ ʙʳʣ ʠʩʢʣʶʯʝ-

ʥʠʝʤ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʟʘʩʪʘʚʠʪʴ ʟʘʜʫʤʘʪʴʩʷ 

ʦ ʧʨʠʯʠʥʘʭ ʩʪʦʡʢʦʡ ʥʝʧʨʠʷʟʥʠ ʨʘʥʥʝʛʦ     

ʃ. ʐʝʩʪʦʚʘ ʢ ʵʪʦʤʫ ʥʝʤʝʮʢʦʤʫ ʬʠʣʦʩʦʬʫ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʀ. ʂʘʥʪ ʨʘʩʩʤʘʪ-

ʨʠʚʘʣʩʷ ʤʦʣʦʜʳʤ ʃ. ʐʝʩʪʦʚʳʤ ʚ ʢʘʯʝʩʪʚʝ  

ʠʜʝʡʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ, ʥʘ ʙʦʨʴʙʫ ʩ ʢʦʪʦʨʳʤ 

ʥʝʦʙʭʦʜʠʤʦ ʙʨʦʩʠʪʴ ʚʩʝ ʩʠʣʳ.  

ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ çʧʘʨʘʜʦʢʩ ʥʝʧʨʠʷʪʠʷ 

ʀ. ʂʘʥʪʘ ʃ. ʐʝʩʪʦʚʳʤ ʙʳʣ ʫʞʝ ʚ ʤʦʣʦʜʳʝ 

ʛʦʜʳè ʠ ʦʙʲʷʩʥʷʣʩʷ ʣʠʰʴ ʚ ʨʘʤʢʘʭ ʘʥʪʠʥʦ-

ʤʠʠ çʨʘʮʠʦʥʘʣʠʟʤ-ʠʨʨʘʮʠʦʥʘʣʠʟʤè, ʪʘʢ 

ʢʘʢ çʃ. ʐʝʩʪʦʚ ʠʟʥʘʯʘʣʴʥʦ ï ʘʥʪʠʢʣʘʩʩʠ-

ʯʝʩʢʠʡ ʬʠʣʦʩʦʬè [5, ʩ. 133]. ʇʦʣʫʯʘʝʪʩʷ, 

ʯʪʦ çʨʘʥʥʷʷ ʘʥʪʠʢʘʥʪʠʘʥʩʢʘʷ ʧʦʟʠʮʠʷ ʃʴʚʘ 

ʐʝʩʪʦʚʘ é ʥʝ ʟʘʤʝʯʘʣʘ ʩʣʦʞʥʦʩʪʠ é ʢʘʥ-

ʪʠʘʥʩʢʠʭ ʘʥʪʨʦʧʦʣʦʛʠʠ ʠ ʘʥʪʨʦʧʦʮʝʥʪʨʠʟ-

ʤʘ ... ʃ. ʐʝʩʪʦʚ ʚʦ ʚʩʝʤ, ʩʚʷʟʘʥʥʦʤ ʩ ʬʠʣʦ-

ʩʦʬʠʝʡ ʀ. ʂʘʥʪʘ, é ʜʦ ʢʦʥʮʘ ʞʠʟʥʠ ʚʠʜʝʣ 

çʦʧʘʩʥʦʩʪʴ çʜʫʭʦʚʥʫʶè ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʳʩʣʠè [5, ʩ. 133]. ʂʘʟʘʣʦʩʴ 

ʙʳ, ʚʩʝ ʪʘʢ ʠ ʝʩʪʴ. ɺ ʢʦʥʮʝ ʞʠʟʥʠ ʃ. ʐʝʩ-

ʪʦʚ ʦʙʲʷʩʥʷʣ ʨʦʣʴ ʀ. ʂʘʥʪʘ ʚ ʩʚʦʝʤ ʩʪʘʥʦʚ-

ʣʝʥʠʠ ʢʘʢ ʤʳʩʣʠʪʝʣʷ. çʄʦʠʤ ʧʝʨʚʳʤ ʫʯʠ-

ʪʝʣʝʤ ʬʠʣʦʩʦʬʠʠ ʙʳʣ ɺ. ʐʝʢʩʧʠʨ. ʆʪ ʥʝʛʦ 

ʷ ʫʩʣʳʰʘʣ ʩʪʦʣʴ ʟʘʛʘʜʦʯʥʦʝ ʠ ʪʨʝʚʦʞʥʦʝ: 

ʚʨʝʤʷ ʚʳʰʣʦ ʠʟ ʩʚʦʝʡ ʢʦʣʝʠ ... ʆʪ ɺ. ʐʝʢ-

ʩʧʠʨʘ ʷ ʙʨʦʩʠʣʩʷ ʢ ʀ. ʂʘʥʪʫé. ʅʦ ʀ. ʂʘʥʪ 

ʥʝ ʤʦʛ ʜʘʪʴ ʦʪʚʝʪʘ ʥʘ ʤʦʠ ʚʦʧʨʦʩʳ. ʄʦʠ 

ʚʟʦʨʳ ʦʙʨʘʪʠʣʠʩʴ ʪʦʛʜʘ ʚ ʠʥʫʶ ʩʪʦʨʦʥʫ ï ʢ 

ʇʠʩʘʥʠʶè [1, ʩ. 15].  

ʇʨʦʪʠʚ ʵʪʠʭ ʦʯʝʚʠʜʥʦʩʪʝʡ ʤʦʞʥʦ ʚʳ-

ʜʚʠʥʫʪʴ ʩʣʝʜʫʶʱʫʶ ʛʠʧʦʪʝʟʫ. ɸ ʠʤʝʥʥʦ, 

ʯʪʦ ʨʘʥʥʠʡ ʃ. ʐʝʩʪʦʚ ʚ ʩʚʦʝʡ ʧʦʣʝʤʠʢʝ ʩ 

ʀ. ʂʘʥʪʦʤ ʥʝ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʠʩʢʨʝʥʝʥ, ʯʪʦ, 

ʢʨʠʪʠʢʫʷ ʀ. ʂʘʥʪʘ, ʦʥ ʩʨʘʞʘʣʩʷ ʩ ʢʘʢʦʡ-ʪʦ 

ʨʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʧʨʠʩʫʱʝʡ 

ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʤʠʨʦʚʦʟʟʨʝʥʠʶ. ɼʦʛʘʜʢʘ 

ʦ ʪʦʤ, ʯʪʦ ʃ. ʐʝʩʪʦʚ ï ʫʙʝʞʜʝʥʥʳʡ ʙʦʨʝʮ 

ʧʨʦʪʠʚ ʨʘʮʠʦʥʘʣʠʟʤʘ, ʧʦʜʜʘʣʩʷ-ʪʘʢʠ ʝʛʦ 

ʠʩʢʫʰʝʥʠʶ, ʫʞʝ ʚʳʜʚʠʛʘʣʘʩʴ. çʈʘʮʠʦʥʘ-

ʣʠʟʤ ʚʦʰʝʣ ʚ ʤʠʨ ʢʘʢ ʙʦʣʴʰʦʡ ʩʦʙʣʘʟʥ.     

ʀ ʃ. ʐʝʩʪʦʚ ʷʩʥʝʝ ʤʥʦʛʠʭ ʦʩʦʟʥʘʚʘʣ ʵʪʦ. 

ʅʦ ʙʦʣʴʰʦʡ ʩʦʙʣʘʟʥ ʨʘʮʠʦʥʘʣʠʟʤʘ ʩʪʨʦʠʪ-

ʩʷ ʠʟ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʦʙʣʘʟʥʦʚ. ʆʙʱʘʷ 

ʩʫʱʥʦʩʪʴ é ʵʪʠʭ ʩʦʙʣʘʟʥʦʚ ï ʘʚʪʦʥʦʤʠʷ é 

ʆʜʥʘʢʦ ʦʜʥʦʛʦ ʠʟ ʩʦʙʣʘʟʥʦʚ ʃ. ʐʝʩʪʦʚ ʥʝ 

ʫʙʝʨʝʛʩʷ ï ʣʠʙʦ é ʥʝ ʟʘʭʦʪʝʣ ʠʟʙʝʛʥʫʪʴ. 
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ʕʪʦ é ʩʦʙʣʘʟʥ  ʘʚʪʦʥʦʤʠʠ é ʣʠʯʥʦʩʪʠè   

[7, ʩ. 114ï115].  

ʉʘʤ ʀ. ʂʘʥʪ ʧʦʜʜʘʣʩʷ ʵʪʦʤʫ ʩʦʙʣʘʟʥʫ, 

ʭʦʪʷ ʧʨʦʪʠʚ ʥʝʛʦ ʞʝ ʙʦʨʦʣʩʷ. ʅʘʧʨʠʤʝʨ, 

ʥʝʤʝʮʢʠʡ ʬʠʣʦʩʦʬ ʫʪʚʝʨʞʜʘʝʪ: çʇʨʠʨʦʜ-

ʥʳʝ ʟʘʜʘʪʢʠ ʯʝʣʦʚʝʢʘ (ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʫʤʥʦʛʦ ʩʫʱʝʩʪʚʘ ʥʘ ɿʝʤʣʝ), ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʨʘʟʫʤʘ, ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʥʝ ʚ ʠʥʜʠʚʠʜʝ, ʘ ʚ ʨʦʜʝè           

[2, ʩ. 58]. ʂʘʟʘʣʦʩʴ ʙʳ, ʦ ʢʘʢʦʡ ʮʝʥʥʦʩʪʠ 

ʘʚʪʦʥʦʤʠʠ ʣʠʯʥʦʩʪʠ ʧʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʛʦ-

ʚʦʨʠʪʴ? ʅʦ ʀ. ʂʘʥʪ, ʨʘʟʤʳʰʣʷʷ ʦ ʨʘʟʫʤʥʦ-

ʩʪʠ ʯʝʣʦʚʝʢʘ (ʪʦ ʝʩʪʴ ʦ ʝʛʦ ʧʨʠʥʮʠʧʠʘʣʴ-

ʥʦʤ ʦʪʣʠʯʠʠ ʦʪ ʞʠʚʦʪʥʳʭ) ʧʨʦʜʦʣʞʘʝʪ: 

çʈʘʟʫʤ, ʢʦʪʦʨʳʤ ʥʘʜʝʣʝʥʦ ʩʫʱʝʩʪʚʦ ï ʵʪʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʰʠʨʷʪʴ ʟʘ ʧʨʝʜʝʣʳ ʧʨʠ-

ʨʦʜʥʦʛʦ ʠʥʩʪʠʥʢʪʘ ʧʨʘʚʠʣʘ ʠ ʮʝʣʠ ʧʨʠʣʦ-

ʞʝʥʠʷ ʚʩʝʭ ʝʛʦ ʩʠʣ; ʟʘʤʳʩʣʘʤ ʝʛʦ ʥʝʪ ʛʨʘ-

ʥʠʮè [2, ʩ. 58]. ʊʦ ʝʩʪʴ, ʧʦ ʀ. ʂʘʥʪʫ, ʨʘʟʫʤ-

ʥʦʩʪʴ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʩʫʛʫʙʦ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦ. ʅʝ ʪʦʣʴʢʦ ʤʦʞʝʪ, ʥʦ ʠ ʜʦʣʞʥʘ. 

çʇʨʠʨʦʜʘ ʭʦʪʝʣʘ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʚʩʝ ʪʦ, ʯʪʦ 

ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ é ʫʩʪʨʦʡʩʪʚʘ ʝʛʦ 

ʞʠʚʦʪʥʦʛʦ ʩʫʱʝʩʪʚʘ, ʚʩʝʮʝʣʦ ʧʨʦʠʟʚʝʣ ʠʟ 

ʩʝʙʷ ʠ ʟʘʩʣʫʞʠʣ ʪʦʣʴʢʦ ʪʦ ʩʯʘʩʪʴʝ ʠʣʠ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʥ ʩʘʤ ʩʦʟʜʘʝʪ ʩʚʦ-

ʙʦʜʥʦ é ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʨʘʟʫʤʦʤè    

[2, ʩ. 59]. ʅʦ ʚʝʜʴ ʩʚʦʙʦʜʥʳʡ ʚʳʙʦʨ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʨʘʟʫʤʘ ʨʘʜʠ ʜʦʩʪʠʞʝ-

ʥʠʷ ʩʯʘʩʪʴʷ ʠʣʠ ʩʦʚʝʨʰʝʥʩʪʚʘ ʤʦʞʝʪ ʧʨʦ-

ʠʟʚʦʜʠʪʴ ʪʦʣʴʢʦ ʘʚʪʦʥʦʤʥʘʷ ʣʠʯʥʦʩʪʴ, ʘ ʥʝ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʦʜ ʚ ʮʝʣʦʤ. 

ɼʘʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʦʱʫʪʠʤʦ ʠ ʚ ʵʪʠ-

ʢʝ ʀ. ʂʘʥʪʘ. ʂʘʢ ʨʘʟ ʧʨʦʪʠʚ ʵʛʦʮʝʥʪʨʠʟʤʘ 

ʯʝʣʦʚʝʢʘ ʥʘʧʨʘʚʣʝʥʦ ʚʳʩʢʘʟʳʚʘʥʠʝ ʀ. ʂʘʥ-

ʪʘ: çɼʚʝ ʚʝʱʠ ʥʘʧʦʣʥʷʶʪ ʜʫʰʫ ʚʩʝʛʜʘ ʥʦ-

ʚʳʤ ʠ ʚʩʝ ʙʦʣʝʝ ʩʠʣʴʥʳʤ ʫʜʠʚʣʝʥʠʝʤ ʠ 

ʙʣʘʛʦʛʦʚʝʥʠʝʤ, ʯʝʤ ʯʘʱʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʝʝ ʤʳ ʨʘʟʤʳʰʣʷʝʤ ʦ ʥʠʭ ï ʵʪʦ ʟʚʝʟʜʥʦʝ 

ʥʝʙʦ ʥʘʜʦ ʤʥʦʡ ʠ ʤʦʨʘʣʴʥʳʡ ʟʘʢʦʥ ʚʦ ʤʥʝè 

[3, ʩ. 807]. ʀʤʝʥʥʦ ʀ. ʂʘʥʪ ʧʨʠʟʳʚʘʝʪ ʯʝʣʦ-

ʚʝʢʘ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʧʨʠ 

ʦʙʦʩʥʦʚʘʥʠʠ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ ï ʧʦʜʫʤʘʪʴ, 

ʧʦʟʚʦʣʠʪʝʣʴʥʦ ʣʠ ʧʦʜʦʙʥʦʤʫ ʤʦʪʠʚʫ 

çʠʤʝʪʴ ʩʠʣʫ ʧʨʠʥʮʠʧʘ ʚʩʝʦʙʱʝʛʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʘè [3, ʩ. 701]. ʂ ʧʨʠʟʥʘʥʠʶ ʚʳʩʰʝʡ 

ʮʝʥʥʦʩʪʠ ʚʥʝʩʫʙʲʝʢʪʠʚʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʧʦ-

ʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʧʨʠʭʦʜʠʪ ʀ. ʂʘʥʪ ʠ ʚ 

ʩʚʦʝʡ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ: çʢ ʦʙʣʘʩʪʠ é ʧʦ-

ʩʣʝʜʥʠʭ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʟʘ ʛʨʘʥʠ-

ʮʳ ʯʫʚʩʪʚʝʥʥʦʛʦ ʤʠʨʘ, é ʦʪʥʦʩʷʪʩʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʥʘʰʝʛʦ ʨʘʟʫʤʘ, ʩʯʠʪʘʝʤʳʝ ʥʘʤʠ é 

ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠ é ʙʦʣʝʝ ʚʦʟʚʳ-

ʰʝʥʥʳʤʠ, ʯʝʤ ʚʩʝ, ʯʝʤ ʨʘʩʩʫʜʦʢ ʤʦʞʝʪ 

ʥʘʫʯʠʪʴʩʷ ʚ ʦʙʣʘʩʪʠ ʷʚʣʝʥʠʡ. é ʕʪʠ ʥʝʠʟ-

ʙʝʞʥʳʝ ʧʨʦʙʣʝʤʳ é ʩʫʪʴ ɹʦʛ, ʩʚʦʙʦʜʘ ʠ 

ʙʝʩʩʤʝʨʪʠʝè [4, ʩ. 56]. ʅʦ ʚʩʝ ʵʪʠ ʧʨʠʟʳʚʳ 

ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʀ. ʂʘʥʪʘ ʥʝ ʠʤʝʣʠ ʙʳ ʥʠʢʘ-

ʢʦʡ ʮʝʥʥʦʩʪʠ, ʝʩʣʠ ʙʳ ʦʥʠ ʥʝ ʙʳʣʠ ʘʜʨʝʩʦ-

ʚʘʥʳ ʘʚʪʦʥʦʤʥʦʡ ʣʠʯʥʦʩʪʠ. ʅʝʜʘʨʦʤ        

ʀ. ʂʘʥʪ ʧʠʩʘʣ: çɸʚʪʦʥʦʤʠʷ ʚʦʣʠ ʝʩʪʴ ʝʜʠʥ-

ʩʪʚʝʥʥʳʡ ʧʨʠʥʮʠʧ ʚʩʝʭ ʤʦʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʦʙʷʟʘʥʥʦʩʪʝʡè      

[3, ʩ. 704]. ʊʦʣʴʢʦ ʦʥʘ ʝʜʠʥʩʪʚʝʥʥʦ ʠ ʤʦʞʝʪ 

ʦʙʥʘʨʫʞʠʪʴ ʚ ʩʝʙʝ çʤʦʨʘʣʴʥʳʡ ʟʘʢʦʥè, 

ʧʨʠʟʥʘʪʴ ʢʘʪʝʛʦʨʠʯʝʩʢʠʡ ʠʤʧʝʨʘʪʠʚ ʜʦʣʞ-

ʥʳʤ ʦʨʠʝʥʪʠʨʦʤ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ, ʩʦʛʣʘ-

ʩʠʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʝʝ ʯʫʚʩʪʚʝʥʥʦʛʦ 

ʦʧʳʪʘ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ɹʦʛʘ, ʩʚʦʙʦʜʳ ʠ 

ʙʝʩʩʤʝʨʪʠʷ ʥʝʚʦʟʤʦʞʥʦ.  

ɺʩʣʝʜʩʪʚʠʝ ʚʩʝʛʦ ʩʢʘʟʘʥʥʦʛʦ, ʚʦʟʥʠʢʘʝʪ 

ʜʦʛʘʜʢʘ ʦ ʪʦʤ, ʯʪʦ ʨʘʥʥʠʡ ʃ. ʐʝʩʪʦʚ ʩʪʘ-

ʨʘʣʩʷ ʠ ʥʝ ʤʦʛ ʨʘʟʨʫʰʠʪʴ ʩʚʷʟʴ ʩʚʦʝʛʦ ʤʠ-

ʨʦʚʦʟʟʨʝʥʠʷ ʩ ʨʘʮʠʦʥʘʣʠʟʤʦʤ ʀ. ʂʘʥʪʘ, 

ʩʚʷʟʴ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʭ ʦʙʱʝʡ 

ʩʠʤʧʘʪʠʠ ʢ ʠʜʝʝ ʘʚʪʦʥʦʤʠʠ ʣʠʯʥʦʩʪʠ. ʅʝ-

ʜʘʨʦʤ çʦʙʨʘʟ ʯʝʣʦʚʝʢʘ ʫ ʃ. ʐʝʩʪʦʚʘ ʜʚʦʠʪ-

ʩʷ. ɿʜʦʨʦʚʳʡ ʘʤʦʨʘʣʠʟʤ ʠ ʵʛʦʠʟʤ ʪʦ ʧʨʠ-

ʩʫʱʠ ʯʝʣʦʚʝʢʫ ʠʟʥʘʯʘʣʴʥʦ, ʪʦ ʷʚʣʷʶʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪʦʤ ʝʛʦ ʥʝʠʤʦʚʝʨʥʳʭ ʩʪʨʘʜʘʥʠʡ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʚ ʧʦʥʠʤʘʥʠʠ ʃ. ʐʝʩʪʦʚʳʤ ʩʫʪʠ ʯʝʣʦʚʝ-

ʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʪʦ ʩ ʩʘʤʦ-

ʛʦ ʥʘʯʘʣʘ ʙʦʣʝʟʥʝʥʥʦ ʪʨʘʛʠʯʥʦ, ʪʦ ʚ ʥʝʤ é 

ʠʟʥʘʯʘʣʴʥʦ ʮʘʨʩʪʚʫʝʪ ʟʜʦʨʦʚʘʷ ʩʪʠʭʠʷ 

ʞʠʟʥʠè [6, ʩ. 154].  

ʋʪʚʝʨʞʜʘʷ, ʯʪʦ ʘʤʦʨʘʣʠʟʤ ʧʨʠʩʫʱ ʯʝ-

ʣʦʚʝʢʫ ʩ ʨʦʞʜʝʥʠʷ (ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʘ ʫʩʪʘ-

ʥʦʚʢʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʟʘ ʯʝʣʦʚʝʯʝʩʢʫʶ ʞʠʟʥʴ ʥʫʞʥʦ ʠʩʢʘʪʴ ʚʳʰʝ, 

ʚʥʝ ʥʘʩè [8, ʩ. 247]), ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʚ ʯʝʣʦ-

ʚʝʢʝ ʧʨʝʦʙʣʘʜʘʝʪ ʵʛʦʠʩʪʠʯʝʩʢʘʷ ʩʪʠʭʠʷ 

ʞʠʟʥʠ (ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʞʠʚʦʪʥʦʝ ʥʘʯʘʣʦ) ʠ 

ʯʪʦ ʵʪʦ ʥʦʨʤʘʣʴʥʦ [8, ʩ. 247], ʃ. ʐʝʩʪʦʚ 
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ʩʦʣʠʜʘʨʝʥ ʩ ʨʘʮʠʦʥʘʣʠʟʤʦʤ ʀ. ʂʘʥʪʘ. ʅʝ-

ʤʝʮʢʠʡ ʬʠʣʦʩʦʬ ʪʦʞʝ ʠʩʭʦʜʠʣ ʠʟ ʪʦʛʦ, ʯʪʦ 

ʯʝʣʦʚʝʢ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʩʚʝʪ ʚ ʢʘʯʝʩʪʚʝ ʘʤʦ-

ʨʘʣʴʥʦʛʦ, ʵʛʦʠʩʪʠʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʘ, ʜʚʠ-

ʞʠʤʦʛʦ ʣʠʰʴ ʞʠʚʦʪʥʳʤʠ ʠʥʩʪʠʥʢʪʘʤʠ    

[2, ʩ. 58ï59]. ʅʝ ʪʦʣʴʢʦ ʧʦ ʀ. ʂʘʥʪʫ                       

[2, ʩ. 59], ʥʦ ʠ ʩʦʛʣʘʩʥʦ ʨʘʥʥʝʤʫ ʃ. ʐʝʩʪʦ-

ʚʫ, ʨʦʩʪ ʣʠʯʥʦʩʪʥʦʡ ʮʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ 

ʠʜʝʪ ʧʦʩʨʝʜʩʪʚʦʤ  ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ. 

çʄʦʞʝʪ ʙʳʪʴ, ʯʝʣʦʚʝʢʫ ʥʝ ʜʘʥʦ ʥʘʡʪʠ ʪʦ, 

ʯʪʦ ʦʥ ʠʱʝʪ. ʅʦ ʥʘ ʧʫʪʠ ʢ ʚʝʯʥʦʡ ʠʩʪʠʥʝ ʦʥ 

ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʤʥʦʛʠʭ ʪʷʛʦʪʝʚʰʠʭ ʥʘʜ 

ʥʠʤ ʧʨʝʜʨʘʩʩʫʜʢʦʚ ʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ é 

ʛʦʨʠʟʦʥʪʳè [8, ʩ. 307]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ, ʦʪʚʝʨʛʘʷ ʧʦʧʳʪʢʠ ʨʘ-

ʮʠʦʥʘʣʴʥʦ ʦʙʲʷʩʥʠʪʴ ʩʫʱʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, 

ʜʦʢʘʟʳʚʘʷ, çʯʪʦ ʟʣʦ, ʢʘʢ ʠ ʜʦʙʨʦ, ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʷè [8, ʩ. 302], ʯʪʦ ʦʪʢʘʟ ʦʪ ʩʣʝ-

ʜʦʚʘʥʠʷ ʦʙʱʝʧʨʠʥʷʪʳʤ ʥʦʨʤʘʤ ʤʦʨʘʣʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʧʦ ʜʦʙʨʦʡ ʚʦʣʝ, ʘ ʧʦʜ ʜʘʚʣʝ-

ʥʠʝʤ ʩʪʨʘʜʘʥʠʡ [8, ʩ. 303], ʃ. ʐʝʩʪʦʚ ʦʪʨʠ-

ʮʘʝʪ ʠʜʝʶ ʘʚʪʦʥʦʤʠʠ ʣʠʯʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʜʝʣʘʝʪ ʵʪʦ ʦʥ, ʠʩʭʦʜʷ ʩʦʚʝʨʰʝʥʥʦ ʠʟ ʜʨʫ-

ʛʠʭ ʤʦʪʠʚʦʚ, ʯʝʤ ʀ. ʂʘʥʪ. ʅʝʤʝʮʢʠʡ ʬʠʣʦ-

ʩʦʬ ʧʳʪʘʝʪʩʷ ʜʦʢʘʟʘʪʴ ʚʩʝʤ ʠ ʩʘʤʦʤʫ ʩʝʙʝ, 

ʯʪʦ ʮʝʥʥʘ ʣʠʰʴ ʪʘ ʣʠʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʜʦʙ-

ʨʦʚʦʣʴʥʦ ʧʦʜʯʠʥʷʝʪ ʩʝʙʷ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ 

ʤʦʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʢʘʪʝʛʦʨʠʯʝʩʢʦʤʫ ʠʤ-

ʧʝʨʘʪʠʚʫ [3, ʩ. 807]. ʉʦʛʣʘʩʥʦ ʞʝ ʃ. ʐʝʩʪʦ-

ʚʫ, ʧʦʠʩʢ ʦʪʚʝʪʘ ʥʘ çʨʦʢʦʚʳʝ ʜʣʷ ʥʘʩ ʚʦ-

ʧʨʦʩʳè ʥʝ ʠʤʝʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ ʢʦʤʧʦ-

ʥʝʥʪʘʤʠ ʤʝʪʘʬʠʟʠʢʠ ʀ. ʂʘʥʪʘ, ʢʘʢ çʢʘʪʝʛʦ-

ʨʠʯʝʩʢʠʡ ʠʤʧʝʨʘʪʠʚ, ʧʦʩʪʫʣʘʪ ʩʚʦʙʦʜʳ ʚʦ-

ʣʠè [8, ʩ. 232]. ʇʦ ʃ. ʐʝʩʪʦʚʫ, ʚʥʫʪʨʝʥʥʠʡ 

ʤʠʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʪʠʚʳ ʧʦʚʝʜʝʥʠʷ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʜʝʥʳ 

ʧʦʜ ʦʙʱʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʦʙ 

ʘʙʩʪʨʘʢʪʥʦʡ ʘʚʪʦʥʦʤʥʦʡ ʣʠʯʥʦʩʪʠ ʛʦʚʦ-

ʨʠʪʴ ʙʝʩʩʤʳʩʣʝʥʥʦ. ʊʦ, ʯʪʦ çʜʣʷ ʀ. ʂʘʥʪʘ 

ʣʶʜʠ ʙʳʣʠ ʥʝ ʣʶʜʴʤʠ, ʘ ʧʦʥʷʪʠʷʤʠ, ʢ ʢʦ-

ʪʦʨʳʤ ʦʥ ʦʪʥʦʩʠʣʩʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʘʚʠ-

ʣʘʤè, ʃ. ʐʝʩʪʦʚʘ ʚʦʟʤʫʱʘʝʪ [9, ʩ. 202]. 

ʕʪʦ ʩʭʦʜʩʪʚʦ ʀ. ʂʘʥʪʘ ʠ ʨʘʥʥʝʛʦ          

ʃ. ʐʝʩʪʦʚʘ ʚ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢ ʠʜʝʘʣʫ ʘʚ-

ʪʦʥʦʤʥʦʡ ʣʠʯʥʦʩʪʠ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʚ ʠʭ ʦʙ-

ʱʝʤ ʩʪʨʝʤʣʝʥʠʠ ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʵʪʦʡ ʧʨʠ-

ʚʝʨʞʝʥʥʦʩʪʠ (ʠ ʧʨʝʜʦʩʪʝʨʝʯʴ ʦʪ ʥʝʝ ʜʨʫʛʠʭ 

ʣʶʜʝʡ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʀ. ʂʘʥʪ 

ʦʢʘʟʘʣ ʥʘ ʨʘʥʥʝʛʦ ʃ. ʐʝʩʪʦʚʘ ʙʦʣʴʰʝʝ 

ʚʣʠʷʥʠʝ (ʭʦʪʷ ʚ ʧʦʜʦʙʥʦʤ ʚʣʠʷʥʠʠ ʃ. ʐʝʩ-

ʪʦʚ ʧʨʠʟʥʘʪʴʩʷ ʩʘʤʦʤʫ ʩʝʙʝ ʥʝ ʭʦʪʝʣ). ɼʘʥ-

ʥʳʡ ʚʳʚʦʜ ʧʦʜʢʨʝʧʣʷʝʪʩʷ ʠ ʪʝʤ, ʯʪʦ                

ʃ. ʐʝʩʪʦʚ ʢʨʠʪʠʢʫ ʠʜʝʘʣʘ ʘʚʪʦʥʦʤʥʦʡ 

ʣʠʯʥʦʩʪʠ ʚʝʣ, ʦʪʚʝʨʛʘʷ ʪʫ ʘʣʴʪʝʨʥʘʪʠʚʫ 

ʵʪʦʤʫ ʠʜʝʘʣʫ, ʢʦʪʦʨʫʶ ʧʨʝʜʣʦʞʠʣ ʀ. ʂʘʥʪ. 

ɺʦʟʤʦʞʥʦ, ʚ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʯʠʥʘ 

ʩʪʦʡʢʦʡ ʥʝʧʨʠʷʟʥʠ ʨʘʥʥʝʛʦ ʃ. ʐʝʩʪʦʚʘ ʢ 

ʬʠʣʦʩʦʬʠʠ ʀ. ʂʘʥʪʘ. 
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I. Kant and Early L. Shestov 
 

Key words and phrases: autonomy of person; rationalism. 

Abstract: The paper studies the causes of hostility of early L. Shestov to the philosophy of                  

I. Kant. The author believes that only by contrasting Kant's rationalism and early L. Shestovô 

irrationalism such hostility cannot be explained. According to the author another reason is the 

reluctance of L. Shestov to accept his own commitment to the ideal of the autonomous 

individual, to the commitment, which brings a contradiction in the philosophy of Kant. 
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ʉ.ɻ. ʇʀʃɽʎʂʀʁ 

ɻʆʋ ɺʇʆ çʗʨʦʩʣʘʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷè, ʛ. ʗʨʦʩʣʘʚʣʴ 

 

ɹɽʅɽɼʀʂʊ ʉʇʀʅʆɿɸ ʆ ʉʊɸʊʋʉɽ ʄɽʉʊʀ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʬʠʣʦʩʦʬʠʷ 

ʅʦʚʦʛʦ ʚʨʝʤʝʥʠ; ʨʘʮʠʦʥʘʣʠʟʤ; ʜʝʪʝʨʤʠ-

ʥʠʟʤ; ʘʬʬʝʢʪ; ʤʝʩʪʴ; ʩʚʦʙʦʜʘ. 

ɸʥʥʦʪʘʮʠʷ: ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ 

ʩʣʦʞʥʝʡʰʝʡ ʠ ʘʢʪʫʘʣʴʥʝʡʰʝʡ ʚʦ ʚʩʝ ʚʨʝ-

ʤʝʥʘ ʧʨʦʙʣʝʤʝ ï ʧʨʦʙʣʝʤʝ ʤʝʩʪʠ. ʆʥʘ ʚ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʟʘʪʨʘʛʠʚʘʝʪ, ʧʦ 

ʩʫʪʠ, ʚʩʝ ʛʣʫʙʠʥʥʳʝ ʘʩʧʝʢʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʞʠ-

ʪʠʷ. ɸʚʪʦʨ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʟʘʜʘʯʫ ʯʝʨʝʟ 

ʧʨʠʟʤʫ ʪʝʤʳ ʤʝʩʪʠ ʠ ʝʝ ʩʪʘʪʫʩʘ ʚ ʩʦʥʤʝ ʯʝ-

ʣʦʚʝʯʝʩʢʠʭ ʘʬʬʝʢʪʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʪʚʦʨʯʝʩʪʚʦ ʚʝʣʠʯʘʡʰʝʛʦ ʠʟ ʝʚʨʦʧʝʡʩʢʠʭ 

ʤʳʩʣʠʪʝʣʝʡ ï ɹʝʥʝʜʠʢʪʘ ʉʧʠʥʦʟʳ. 
 

 

ɹʝʥʝʜʠʢʪ ʉʧʠʥʦʟʘ, ʙʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʷ, 

ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʳʜʘʶʱʠʭʩʷ ʠ ʫʪʦʥʯʝʥʥʳʭ 

ʤʳʩʣʠʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʝʚʨʦʧʝʡʩʢʦʡ, ʥʦ ʠ 

ʤʠʨʦʚʦʡ ʬʠʣʦʩʦʬʠʠ. ɹʫʜʫʯʠ ʧʨʠʚʝʨʞʝʥ-

ʮʝʤ ʨʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ ʅʦʚʦʛʦ 

ʚʨʝʤʝʥʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʝʤ ʈʝʥʝ ɼʝʢʘʨʪʘ, ʦʥ 

ʩʪʦʷʣ ʥʘ ʙʝʟʫʩʣʦʚʥʦʡ ʧʦʟʠʮʠʠ, ʯʪʦ ʠʩʪʦʯ-

ʥʠʢʦʤ ʠʩʪʠʥʥʦʛʦ ʧʦʟʥʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʪʦʣʴʢʦ ʨʘʟʫʤ. ʉʧʠʥʦʟʦʚʩʢʠʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʡ ʨʘʮʠʦʥʘʣʠʟʤ ʧʨʦʥʠʟʳʚʘʝʪ ʚʩʝ ʝʛʦ 

ʬʠʣʦʩʦʬʩʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʥʦ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʵʪʦ ʢʦʩʥʫʣʦʩʴ ʝʛʦ ʛʣʘʚʥʦʛʦ ʬʠʣʦ-

ʩʦʬʩʢʦʛʦ ʪʨʫʜʘ ï çʕʪʠʢʘè. ɺʦ-ʧʝʨʚʳʭ, ʩʯʠ-

ʪʘʷ ʠʤʝʥʥʦ ʤʘʪʝʤʘʪʠʢʫ ʠ ʣʦʛʠʢʫ ʦʙʨʘʟʮʦʤ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʟʥʘʥʠʷ, ʦʥ ʧʦʩʪʘʨʘʣʩʷ ʠ 

çʕʪʠʢʫè ʧʦʩʪʨʦʠʪʴ ʧʦ ʤʦʜʝʣʠ çɻʝʦʤʝʪʨʠʠè 

ɽʚʢʣʠʜʘ, ʪ.ʝ. ʘʢʩʠʦʤʘʪʠʯʝʩʢʠ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʤʝʪʦʜʦʤ ʜʝʜʫʢʮʠʠ. ʅʘʜʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʵʪʦ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʡ ʠ ʘʨʭʠʩʣʦʞʥʳʡ 

ʧʨʦʮʝʩʩ ï ʬʠʣʦʩʦʬʩʢʠʡ ʪʨʘʢʪʘʪ ʚʳʩʪʨʘʠ-

ʚʘʪʴ ʧʦ ʦʙʨʘʟʮʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʪʘʢ ʯʪʦ ʥʝ ʤʫʜʨʝʥʦ, ʯʪʦ ʥʠ ʜʦ ʥʝʛʦ, ʥʠ ʧʦ-

ʩʣʝ ʥʠʢʪʦ ʠʟ ʤʳʩʣʠʪʝʣʝʡ ʜʘʞʝ ʥʝ ʙʨʘʣʩʷ ʟʘ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ çʵʢʩʧʝʨʠʤʝʥʪʳè. 

ʂʘʞʜʘʷ ʯʘʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ çʕʪʠʢʘè 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʜʝʬʠʥʠʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦ-

ʩʪʳʤ ʠ ʷʩʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩ-

ʥʦʚʥʳʝ ʧʦʥʷʪʠʷ. ɼʘʣʝʝ ʟʘ ʜʝʬʠʥʠʮʠʷʤʠ 

ʩʣʝʜʫʶʪ ʘʢʩʠʦʤʳ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʧʦʣʥʦ-

ʩʪʴʶ ʦʯʝʚʠʜʥʳʝ, ʠʥʪʫʠʪʠʚʥʦ ʷʩʥʳʝ ʠʜʝʠ, 

ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʥʠʢʘʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʠʣʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ʇʦʩʣʝ ʜʝʬʠʥʠʮʠʡ ʠ 

ʘʢʩʠʦʤ ʩʣʝʜʫʶʪ ʪʝʦʨʝʤʳ. ʊʝʦʨʝʤʳ ʫʞʝ ʚʳ-

ʚʦʜʷʪʩʷ ʠʟ ʜʝʬʠʥʠʮʠʡ ʠ ʘʢʩʠʦʤ, ʧʦʵʪʦʤʫ ʢ 

ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʧʨʠʩʦʚʦʢʫʧʣʝʥʦ ʜʦʢʘʟʘʪʝʣʴ-

ʩʪʚʦ. ʂʘʞʜʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʦʧʠʨʘʝʪʩʷ ʣʠ-

ʙʦ ʥʘ ʜʝʬʠʥʠʮʠʠ, ʣʠʙʦ ʥʘ ʘʢʩʠʦʤʫ, ʣʠʙʦ ʥʘ 

ʨʘʥʝʝ ʜʦʢʘʟʘʥʥʫʶ ʪʝʦʨʝʤʫ. ʇʦʩʣʝ ʵʪʦʛʦ, 

ʢʘʢ ʫʚʝʨʝʥ ɹ. ʉʧʠʥʦʟʘ, çʩʪʨʦʛʦ ʪʦʯʥʦʛʦ ʧʦ-

ʩʪʠʞʝʥʠʷ ʧʨʦʙʣʝʤʘʪʠʢʠè ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ 

ʩʣʝʜʫʶʪ ʧʨʠʤʝʯʘʥʠʷ. ɺ ʥʠʭ, ʩʦʙʩʪʚʝʥʥʦ, ʦʥ 

ʠ ʠʟʣʘʛʘʝʪ ʬʠʣʦʩʦʬʩʢʫʶ ʘʨʛʫʤʝʥʪʘʮʠʶ, 

ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠʜʝʡ, ʧʨʠʚʝ-

ʜʝʥʥʳʭ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʯʘʩʪʷʭ. ʉʦʛʣʘ-

ʩʠʪʝʩʴ ï ʵʪʦ ʚʧʝʯʘʪʣʷʝʪ. 

ɹʦʣʝʝ ʪʦʛʦ, ʨʘʮʠʦʥʘʣʠʟʤ ɹ. ʉʧʠʥʦʟʳ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʥʠʢʘʝʪ, ʥʦ ʠ ʪʦʨʞʝʩʪʚʫʝʪ ʠ ʚ ʝʛʦ 

ʘʥʪʨʦʧʦʣʦʛʠʠ, ʠ ʚ ʝʛʦ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʚʦʙʦʜʳ. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ 

ɹʝʥʝʜʠʢʪ ʉʧʠʥʦʟʘ ʧʨʝʜʩʪʘʝʪ ʜʘʞʝ ʙʦʣʴʰʠʤ 

ʨʘʮʠʦʥʘʣʠʩʪʦʤ ʠ ʜʝʪʝʨʤʠʥʠʩʪʦʤ, ʥʝʞʝʣʠ 

ʈʝʥʝ ɼʝʢʘʨʪ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʦʛʣʘʩʥʦ ʈ. ɼʝ-

ʢʘʨʪʫ, ʯʝʣʦʚʝʢ ï ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʫʱʝʩʪʚʦ ʚ 

ʩʦʪʚʦʨʝʥʥʦʤ ɹʦʛʦʤ ʤʠʨʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʥʦʩʠʪʝʣʝʤ ʩʫʙʩʪʘʥʮʠʘʣʴʥʦʛʦ ʜʫʘʣʠʟʤʘ. 

ʉʚʦʝʡ ʪʝʣʝʩʥʦʩʪʴʶ ʤʳ ʦʪʥʦʩʠʤʩʷ ʢ ʤʘʪʝ-

ʨʠʘʣʴʥʦʡ ʩʫʙʩʪʘʥʮʠʠ, ʩʚʦʠʤ ʨʘʟʫʤʦʤ ï ʢ 

ʜʫʭʦʚʥʦʡ. ʂʘʢ ʩʫʱʝʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʳʝ, ʪʝ-

ʣʝʩʥʳʝ ʤʳ, ʧʦ ʩʫʪʠ, ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʤʩʷ 

ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʞʠʚʳʭ ʪʚʘʨʝʡ, ʚ ʧʦʣʥʦʡ ʤʝ-

ʨʝ ʦʪʥʦʩʠʤʩʷ ʢ ʧʨʠʨʦʜʥʦʤʫ ʤʠʨʫ, ʚ ʢʦʪʦ-

ʨʦʤ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʩʝ ʧʦʜʯʠʥʝʥʦ ʠʩʢʣʶ-

ʯʠʪʝʣʴʥʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʟʘʢʦʥʘʤ. ɾʠʚʦʪ-

ʥʳʝ, ʧʦ ʈ. ɼʝʢʘʨʪʫ, ʣʠʰʝʥʳ ʜʫʰʝʚʥʦʡ ʦʨ-
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ʛʘʥʠʟʘʮʠʠ, ʚʩʝ ʠʭ ʧʦʚʝʜʝʥʠʝ ʠʥʩʪʠʥʢʪʠʚʥʦ, 

ʧʨʝʜʩʢʘʟʫʝʤʦ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʩʣʫʯʘʡʥʦ ʦʥ 

ʥʘʟʳʚʘʝʪ ʠʭ çʦʨʛʘʥʠʯʝʩʢʠʤʠ ʤʘʰʠʥʘʤʠè. 

ʇʦʩʢʦʣʴʢʫ ʤʘʪʝʨʠʘʣʴʥʘʷ ʠ ʜʫʭʦʚʥʘʷ ʩʫʙ-

ʩʪʘʥʮʠʠ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʪʦ ʠ ʫ 

ʯʝʣʦʚʝʢʘ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ, ʪʘʢ ʩʢʘʟʘʪʴ, ʧʘ-

ʨʘʣʣʝʣʴʥʦ, ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʦ-

ʣʫʯʘʝʪʩʷ ʪʘʢ, ʧʦ ʈ. ɼʝʢʘʨʪʫ, ʯʪʦ ʥʘʰʘ ʧʩʠ-

ʭʠʢʘ ʩ ʥʘʰʝʡ ʩʦʤʘʪʠʢʦʡ ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʳ, 

ʪʦ, ʯʪʦ ʤʳ ʥʳʥʝ ʥʘʟʳʚʘʝʤ ʧʩʠʭʦʩʦʤʘʪʠʯʝ-

ʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʦʪʨʠʮʘʝʪʩʷ ʠʤ ʥʘ-

ʧʨʦʯʴ. ɸ ʨʘʟ ʪʘʢ, ʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʞʠʚʦʪʥʦ-

ʛʦ, ʯʝʣʦʚʝʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʥʝʤʝʭʘʥʠʩʪʠʯ-

ʥʦ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ. ʅʦ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʧʩʠʭʦʣʦʛʠʠ ʢʘʢ ʥʘʫʢʠ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʘʩ ʥʝʪ 

(ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ) ʥʠʢʘʢʠʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦ-

ʜʦʚ ʧʨʦʥʠʢʥʫʪʴ ʚ ʮʘʨʩʪʚʦ ʜʫʭʦʚʥʦʛʦ ʤʠʨʘ 

ʯʝʣʦʚʝʢʘ. ʅʘʰʫ ʘʥʘʪʦʤʠʶ ʠ ʬʠʟʠʦʣʦʛʠʶ, 

ʪ.ʝ. ʥʘʰʫ ʪʝʣʝʩʥʦʩʪʴ, ʠʟʫʯʘʪʴ ʤʦʞʥʦ ʠ 

ʥʫʞʥʦ, ʯʝʤ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʟʘʥʠʤʘʝʪʩʷ ʤʝ-

ʜʠʮʠʥʘ, ʥʦ ʧʳʪʘʪʴʩʷ ʯʪʦ-ʣʠʙʦ ʧʦʟʥʘʪʴ ʚ 

ʩʬʝʨʝ ʜʫʰ ʯʝʣʦʚʝʯʝʩʢʠʭ ï ʩʦʚʝʨʰʝʥʥʦ ʙʝʩ-

ʧʣʦʜʥʦʝ ʟʘʥʷʪʠʝ ʠ ʧʫʩʪʘʷ ʪʨʘʪʘ ʚʨʝʤʝʥʠ. 

ʕʪʦ ʠʣʣʶʟʠʷ, ʯʪʦ ʤʦʞʥʦ ʢʘʢʠʝ-ʪʦ ʟʥʘʥʠʷ 

ʠʤʝʪʴ ʥʘ ʩʝʡ ʩʯʝʪ: ʢʘʢ ʛʦʚʦʨʠʪʩʷ, çʯʫʞʘʷ 

ʜʫʰʘ ï ʧʦʪʝʤʢʠè. 

ɸ ʚʦʪ ɹʝʥʝʜʠʢʪ ʉʧʠʥʦʟʘ, ʢʘʢ ʤʳ ʦʪʤʝ-

ʪʠʣʠ, ʝʱʝ ʙʦʣʴʰʠʡ ʜʝʪʝʨʤʠʥʠʩʪ ʚ ʪʦʤ 

ʩʤʳʩʣʝ, ʯʪʦ ʦʥ ʥʝ ʪʦʣʴʢʦ ʩʦʛʣʘʩʝʥ ʩ ʈ. ɼʝ-

ʢʘʨʪʦʤ ʥʘʩʯʝʪ ʤʝʭʘʥʠʩʪʠʯʥʦʩʪʠ ʠ ʧʨʝʜʩʢʘ-

ʟʫʝʤʦʩʪʠ ʞʠʚʦʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʥʦ ʠʜʝʪ 

ʝʱʝ ʜʘʣʴʰʝ. ɽʩʣʠ ʈ. ɼʝʢʘʨʪ, ʢʘʢ ʤʳ ʧʦʤ-

ʥʠʤ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʳʚʦʜʠʣ ʚʩʝ ʯʝʣʦʚʝ-

ʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʠʟ ʩʬʝʨʳ ʜʝʪʝʨʤʠʥʠʟʤʘ, 

ʪʦ ɹ. ʉʧʠʥʦʟʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʝʛʦ ʯʘʩʪʴ ʚ 

ʥʝʛʦ ʚʢʣʶʯʘʝʪ. ʉʦʛʣʘʩʥʦ ʝʛʦ ʫʯʝʥʠʶ, ʝʩʣʠ 

ʯʝʣʦʚʝʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʠʥʜʫʮʠʨʦʚʘʥʦ ʜʝʡ-

ʩʪʚʠʝʤ ʘʬʬʝʢʪʦʚ, ʪʦ ʦʥʦ, ʧʦ ʩʫʪʠ, ʥʠʯʝʤ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʥʩʪʠʥʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʞʠʚʦʪʥʳʭ, ʘ, ʟʥʘʯʠʪ, ʩʪʦʣʴ ʞʝ ʤʝʭʘʥʠʩʪʠʯ-

ʥʦ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦ.        

ɹ. ʉʧʠʥʦʟʘ ʙʳʣ ʙʦʣʴʰʠʤ ʨʘʮʠʦʥʘʣʠʩʪʦʤ, 

ʯʝʤ ʈ. ɼʝʢʘʨʪ: ʚʦ-ʧʝʨʚʳʭ, ɹ. ʉʧʠʥʦʟʘ, ʚ ʦʪ-

ʣʠʯʠʝ ʦʪ ʧʦʩʣʝʜʥʝʛʦ, ʩʯʠʪʘʣ ʘʬʬʝʢʪʠʚʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚʧʦʣʥʝ ʧʦʟʥʘʚʘʝʤʳʤ, ʘ, 

ʚʦ-ʚʪʦʨʳʭ, ʠʤʝʥʥʦ ʥʘ ʵʪʦʤ ʠ ʦʩʥʦʚʳʚʘʣ 

ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʚʦʙʦʜʳ.            

ʊʦ ʝʩʪʴ, ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʘʤʫ ʩʚʦʙʦʜʫ ʯʝ-

ʣʦʚʝʢʘ ʦʥ ʫʚʷʟʳʚʘʣ ʥʝ ʩ ʯʝʤ ʠʥʳʤ, ʢʘʢ ʩ ʝʛʦ 

ʨʘʟʫʤʦʤ. ʉʦʚʝʨʰʝʥʥʦ ʥʝ ʩʣʫʯʘʡʥʦ ʠ ʜʘʞʝ 

ʩʠʤʚʦʣʠʯʥʦ ʧʦʵʪʦʤʫ ʯʝʪʚʝʨʪʘʷ ʯʘʩʪʴ ʝʛʦ 

ʨʘʙʦʪʳ çʕʪʠʢʘè ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʆ ʯʝʣʦʚʝ-

ʯʝʩʢʦʡ ʥʝʩʚʦʙʦʜʝ, ʠʣʠ ʦ ʩʠʣʝ ʘʬʬʝʢʪʦʚè, ʘ 

ʧʷʪʘʷ, ʟʘʢʣʶʯʠʪʝʣʴʥʘʷ ï çʆ ʩʠʣʝ ʨʘʟʫʤʘ, 

ʠʣʠ ʦ ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʚʦʙʦʜʝè. 

ʉʚʦʙʦʜʫ ʚʦʣʠ ɹ. ʉʧʠʥʦʟʘ ʦʪʚʝʨʛʘʝʪ, ʧʦ-

ʩʢʦʣʴʢʫ, ʢʘʢ ʦʥ ʩʯʠʪʘʝʪ, ʥʝʪ ʩʘʤʦʡ ʚʦʣʠ ʢʘʢ 

ʦʩʦʙʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʫʰʠ. 

ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʩʚʦʙʦʜʘ ʚʦʣʠ ʠ ʨʘʟʫʤ ʝʩʪʴ 

ʦʜʥʦ ʠ ʪʦ ʞʝ. ʇʦʵʪʦʤʫ ʠ ʨʘʟʤʝʨʳ ʨʝʘʣʴʥʦʡ 

ʩʚʦʙʦʜʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʨʦʚʥʝʤ ʨʘʟʫʤʥʦʛʦ 

ʧʦʟʥʘʥʠʷ. ʉʚʦʙʦʜʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʧʦ 

ʤʥʝʥʠʶ ɹ. ʉʧʠʥʦʟʳ, ʥʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʧʦʥʷʪʠʷ, ʘ, ʥʘʧʨʦʪʠʚ, ʦʥʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʜʨʫʛ ʜʨʫʛʘ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴʶ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝ ʩʚʦʙʦʜʘ, ʘ ʧʨʦʠʟʚʦʣ. 

ʇʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʩʦʛʣʘʩʥʦ ɹ. ʉʧʠʥʦʟʝ, 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʥʩʪʠʥʢʪʘ ʩʘʤʦʩʦ-

ʭʨʘʥʝʥʠʷ ʠ ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʥʝʛʦ ʘʬʬʝʢʪʦʚ, 

ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʨʘʜʦʩʪʴ, 

ʧʝʯʘʣʴ ʠ ʚʣʝʯʝʥʠʝ. ɼʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʯʝʣʦ-

ʚʝʢ ʠʤ ʧʦʜʯʠʥʷʝʪʩʷ, ʦʥ ʥʝʩʚʦʙʦʜʝʥ. ʇʨʦ-

ʙʣʝʤʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʚʦʙʦʜʳ ʩʦʩʪʦʠʪ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʚ ʦʩʚʦʙʦʞʜʝʥʠʠ ʦʪ ʠʭ ʚʣʠʷʥʠʷ. 

ɸ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʷʩʥʦʝ 

ʠ ʪʦʯʥʦʝ ʟʥʘʥʠʝ. ʊʘʢ ɹ. ʉʧʠʥʦʟʘ ʧʨʠʭʦʜʠʪ ʢ 

ʧʦʥʠʤʘʥʠʶ ʩʚʦʙʦʜʳ ʢʘʢ ʧʦʟʥʘʥʥʦʡ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʟʜʝʩʴ ʨʝʯʴ ʠʜʝʪ 

ʦ ʧʦʟʥʘʥʠʠ ʩʫʙʩʪʘʥʮʠʠ (ɹ. ʉʧʠʥʦʟʘ, ʚ ʦʪ-

ʣʠʯʠʝ ʦʪ ʈ. ɼʝʢʘʨʪʘ, ʧʦʣʘʛʘʣ, ʯʪʦ ʩʫʱʝʩʪ-

ʚʫʝʪ ʦʜʥʘ ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʫʙʩʪʘʥʮʠʷ) ʢʘʢ 

ʠʩʪʦʯʥʠʢʝ ʠ ʧʨʠʯʠʥʝ ʚʩʝʛʦ ʩʫʱʝʩʪʚʫʶʱʝ-

ʛʦ, ʘ, ʩ ʜʨʫʛʦʡ ï ʦ ʧʦʟʥʘʥʠʠ ʘʬʬʝʢʪʦʚ, ʧʝ-

ʨʝʜ ʣʠʮʦʤ ʢʦʪʦʨʳʭ ʠ ʙʝʟ ʟʥʘʥʠʷ ʢʦʪʦʨʳʭ 

ʯʝʣʦʚʝʢ ʚʳʩʪʫʧʘʝʪ ʠʭ ʨʘʙʦʤ. ʇʦʤʥʠʪʝ: çʯʝ-

ʣʦʢ ʝʩʪʴ ʨʘʙ ʩʚʦʠʭ ʩʪʨʘʩʪʝʡè ï ʵʪʦ ʢʘʢ ʨʘʟ 

ʦʪʪʫʜʘ. 

ʀ ʪʫʪ ʤʳ ʧʦʜʭʦʜʠʤ ʢ ʩʘʤʦʤʫ ʛʣʘʚʥʦʤʫ, 

ʧʦʩʢʦʣʴʢʫ ʥʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ (ʠ ʠʩʪʦʨʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ), ʯʪʦ ʤʝʩʪʴ 

ʷʚʣʷʝʪʩʷ ʝʩʣʠ ʫʞ ʥʝ ʩʘʤʳʤ ʩʠʣʴʥʳʤ, ʪʦ ʦʜ-

ʥʠʤ ʠʟ ʩʠʣʴʥʝʡʰʠʭ ʘʬʬʝʢʪʦʚ. ʋʩʪʦʷʪʴ ʧʝ-

ʨʝʜ ʥʠʤ ʤʦʞʝʪ ʦʪʥʶʜʴ ʥʝ ʚʩʷʢʠʡ. ɸ, ʧʦ                   
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ɹ. ʉʧʠʥʦʟʝ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʧʨʠʨʦʜʫ ʯʝ-

ʣʦʚʝʢʘ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʩʪʠ, 

ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʝʡʰʠʭ ʝʝ 

ʩʚʦʡʩʪʚ, ʠ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ 

ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʥʝʝ. ʀ ʧʦʣʫʯʘʝʪʩʷ ʪʘʢ, 

ʯʪʦ, ʯʝʤ ʙʦʣʴʰʝ ʠ ʛʣʫʙʞʝ ʧʦʟʥʘʝʤ, ʪʝʤ ʚ 

ʙʦʣʴʰʝʡ ʤʝʨʝ ʠ ʦʩʚʦʙʦʜʠʤʩʷ. ʅʫ, ʢʘʢ ʥʝ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʤ çʨʝʮʝʧʪʦʤè? ɸ ʜʣʷ 

ʵʪʦʛʦ ʥʘʜʦ ʟʘʛʣʷʥʫʪʴ ʚ ʧʨʦʠʟʚʝʜʝʥʠʝ                 

çʕʪʠʢʘè. 

ɺ ʪʨʝʪʴʝʡ ʝʝ ʛʣʘʚʝ çʆ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ 

ʧʨʠʨʦʜʝ ʘʬʬʝʢʪʦʚè ɹʝʥʝʜʠʢʪ ʉʧʠʥʦʟʘ ʥʘ-

ʯʠʥʘʝʪ ʩ ʪʦʛʦ, ʯʪʦ ʨʝʘʙʠʣʠʪʠʨʫʝʪ ʧʨʠʨʦʜʫ 

ʯʝʣʦʚʝʢʘ ʠ ʦʙʦʩʥʦʚʳʚʘʝʪ ʨʘʮʠʦʥʘʣʴʥʳʡ 

ʩʧʦʩʦʙ ʝʝ ʠʟʫʯʝʥʠʷ ʠ ʦʧʠʩʘʥʠʷ. ɺʦʪ, ʯʪʦ ʦʥ 

ʧʠʰʝʪ: çɹʦʣʴʰʠʥʩʪʚʦ ʪʝʭ, ʢʦʪʦʨʳʝ ʧʠʩʘʣʠ 

ʦʙ ʘʬʬʝʢʪʘʭ ʠ ʦʙʨʘʟʝ ʞʠʟʥʠ ʣʶʜʝʡ, ʛʦʚʦ-

ʨʷʪ ʢʘʢ ʙʫʜʪʦ ʥʝ ʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʝʱʘʭ, 

ʩʣʝʜʫʶʱʠʭ ʦʙʱʠʤ ʟʘʢʦʥʘʤ ʧʨʠʨʦʜʳ, ʥʦ ʦ 

ʚʝʱʘʭ, ʣʝʞʘʱʠʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʨʠʨʦʜʳ. 

ʄʘʣʦ ʪʦʛʦ, ʦʥʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʜʩʪʘʚʣʷ-

ʶʪ ʯʝʣʦʚʝʢʘ ʚ ʧʨʠʨʦʜʝ ʢʘʢ ʙʳ ʛʦʩʫʜʘʨʩʪʚʦʤ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝ: ʦʥʠ ʚʝʨʷʪ, ʯʪʦ ʯʝʣʦʚʝʢ ʩʢʦ-

ʨʝʝ ʥʘʨʫʰʘʝʪ ʧʦʨʷʜʦʢ ʧʨʠʨʦʜʳ, ʯʝʤ ʝʤʫ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʫʶ ʚʣʘʩʪʴ 

ʥʘʜ ʩʚʦʠʤʠ ʜʝʡʩʪʚʠʷʤʠ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʦʥʠ ʥʝ ʠʥʘʯʝ, ʢʘʢ ʩʘʤʠʤ ʩʦʙʦʶ. ɼʘʣʝʝ, 

ʧʨʠʯʠʥʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʙʝʩʩʠʣʠʷ ʠ ʥʝʧʦ-

ʩʪʦʷʥʩʪʚʘ ʦʥʠ ʧʨʠʧʠʩʳʚʘʶʪ ʥʝ ʦʙʱʝʤʫ ʤʦ-

ʛʫʱʝʩʪʚʫ ʧʨʠʨʦʜʳ, ʘ ʢʘʢʦʤʫ-ʪʦ ʥʝʜʦʩʪʘʪʢʫ 

ʧʨʠʨʦʜʳ ʯʝʣʦʚʝʯʝʩʢʦʡ, ʢʦʪʦʨʫʶ ʦʥʠ ʚʩʣʝʜ-

ʩʪʚʠʝ ʵʪʦʛʦ ʦʧʣʘʢʠʚʘʶʪ, ʦʩʤʝʠʚʘʶʪ, ʧʨʝʟʠ-

ʨʘʶʪ ʠʣʠ, ʢʘʢ ʵʪʦ ʯʘʱʝ ʚʩʝʛʦ ʩʣʫʯʘʝʪʩʷ, ʝʶ 

ʛʥʫʰʘʶʪʩʷ. ʊʦʛʦ ʞʝ, ʢʪʦ ʫʤʝʝʪ ʢʨʘʩʥʦʨʝ-

ʯʠʚʝʝ ʠ ʦʩʪʨʦʫʤʥʝʝ ʧʦʥʦʩʠʪʴ ʙʝʩʩʠʣʠʝ ʯʝ-

ʣʦʚʝʯʝʩʢʦʡ ʜʫʰʠ, ʩʯʠʪʘʶʪ ʢʘʢ ʙʳ ʙʦʞʝʩʪ-

ʚʝʥʥʳʤ. ʀʤ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʧʦʢʘʞʝʪʩʷ ʫʜʠ-

ʚʠʪʝʣʴʥʳʤ, ʯʪʦ ʷ ʩʦʙʠʨʘʶʩʴ ʠʩʩʣʝʜʦʚʘʪʴ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʧʦʨʦʢʠ ʠ ʛʣʫʧʦʩʪʠ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʤ ʧʫʪʝʤ ʠ ʭʦʯʫ ʚʚʝʩʪʠ ʩʪʨʦʛʠʝ ʜʦʢʘ-

ʟʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʴ ʪʘʢʠʭ ʚʝʱʝʡ, ʢʦʪʦʨʳʝ 

ʦʥʠ ʧʨʦʚʦʟʛʣʘʰʘʶʪ ʧʨʦʪʠʚʦʨʘʟʫʤʥʳʤʠ, 

ʧʫʩʪʳʤʠ, ʥʝʣʝʧʳʤʠ ʠ ʫʞʘʩʥʳʤʠ. ʅʦ ʤʦʡ 

ʧʨʠʥʮʠʧ ʪʘʢʦʚ: ʚ ʧʨʠʨʦʜʝ ʥʝʪ ʥʠʯʝʛʦ, ʯʪʦ 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʠʧʠʩʘʪʴ ʝʝ ʥʝʜʦʩʪʘʪʢʫ, 

ʠʙʦ ʧʨʠʨʦʜʘ ʚʩʝʛʜʘ ʠ ʚʝʟʜʝ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ 

ʠ ʪʦʡ ʞʝ; ʝʝ ʩʠʣʘ ʠ ʤʦʛʫʱʝʩʪʚʦ ʜʝʡʩʪʚʠʷ, 

ʪ.ʝ. ʟʘʢʦʥʳ ʠ ʧʨʘʚʠʣʘ ʧʨʠʨʦʜʳ, ʧʦ ʢʦʪʦʨʳʤ 

ʚʩʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʠʟʤʝʥʷʝʪʩʷ ʠʟ ʦʜʥʠʭ 

ʬʦʨʤ ʚ ʜʨʫʛʠʝ, ʚʝʟʜʝ ʠ ʚʩʝʛʜʘ ʦʜʥʠ ʠ ʪʝ ʞʝ, 

ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʧʦʩʦʙ ʧʦʟʥʘʥʠʷ ʧʨʠʨʦ-

ʜʳ ʚʝʱʝʡ, ʢʘʢʦʚʳ ʙʳ ʦʥʠ ʥʠ ʙʳʣʠ, ʜʦʣʞʝʥ 

ʙʳʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ, ʘ ʠʤʝʥʥʦ ï ʵʪʦ ʜʦʣʞʥʦ 

ʙʳʪʴ ʧʦʟʥʘʥʠʝ ʠʟ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠ 

ʧʨʘʚʠʣ ʧʨʠʨʦʜʳ (Naturae leges et regulae). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʬʬʝʢʪʳ ʥʝʥʘʚʠʩʪʠ, ʛʥʝʚʘ, 

ʟʘʚʠʩʪʠ ʠ ʪ.ʜ., ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʘʤʠ ʚ ʩʝ-

ʙʝ, ʚʳʪʝʢʘʶʪ ʠʟ ʪʦʡ ʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ 

ʤʦʛʫʱʝʩʪʚʘ ʧʨʠʨʦʜʳ, ʢʘʢ ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʝʜʠʥʠʯʥʳʝ ʚʝʱʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ 

ʠʤʝʶʪ ʠʟʚʝʩʪʥʳʝ ʧʨʠʯʠʥʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ 

ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʥʷʪʳ, ʠ ʠʟʚʝʩʪʥʳʝ ʩʚʦʡ-

ʩʪʚʘ, ʥʘʩʪʦʣʴʢʦ ʞʝ ʜʦʩʪʦʡʥʳʝ ʥʘʰʝʛʦ ʧʦ-

ʟʥʘʥʠʷ, ʢʘʢ ʠ ʩʚʦʡʩʪʚʘ ʚʩʷʢʦʡ ʜʨʫʛʦʡ ʚʝʱʠ, 

ʚ ʧʨʦʩʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʦʪʦʨʦʡ ʤʳ ʥʘʭʦ-

ʜʠʤ ʫʜʦʚʦʣʴʩʪʚʠʝè [1, c. 423ï424]. 

ɹ. ʉʧʠʥʦʟʦʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʘʬʬʝʢʪʘ: çʇʦʜ ʘʬʬʝʢʪʘʤʠ ʷ 

ʨʘʟʫʤʝʶ ʩʦʩʪʦʷʥʠʷ ʪʝʣʘ (corporis 

affectiones), ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʠʣʠ 

ʫʤʝʥʴʰʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʛʦ ʪʝʣʘ ʢ ʜʝʡ-

ʩʪʚʠʶ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʝʡ ʠʣʠ ʦʛʨʘʥʠʯʠ-

ʚʘʶʪ ʝʝ, ʘ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʠ ʠʜʝʠ ʵʪʠʭ ʩʦ-

ʩʪʦʷʥʠʡ. ɽʩʣʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ 

ʙʳʪʴ ʘʜʝʢʚʘʪʥʦʡ ʧʨʠʯʠʥʦʡ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ 

ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ, ʪʦ ʧʦʜ ʘʬʬʝʢʪʦʤ ʷ ʨʘʟʫʤʝʶ 

ʩʦʩʪʦʷʥʠʝ ʘʢʪʠʚʥʦʝ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï 

ʧʘʩʩʠʚʥʦʝè [1, c. 425]. 

ɼʘʣʝʝ ʚ ʪʦʤ ʨʘʟʜʝʣʝ, ʛʜʝ ɹ. ʉʧʠʥʦʟʦʡ 

ʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʞʝ ʢʦʥʢʨʝʪʥʳʤ ʘʬ-

ʬʝʢʪʘʤ, ʤʳ ʥʘʭʦʜʠʤ ʜʝʬʠʥʠʮʠʶ ʩʪʦʣʴ ʠʥ-

ʪʝʨʝʩʫʶʱʝʤʫ ʥʘʩ ʧʦʥʷʪʠʶ ï ʤʝʩʪʠ. 

çʄʝʩʪʴ ʝʩʪʴ ʞʝʣʘʥʠʝ, ʧʦʙʫʞʜʘʶʱʝʝ ʥʘʩ, 

ʚʩʣʝʜʩʪʚʠʝ ʚʟʘʠʤʥʦʡ ʥʝʥʘʚʠʩʪʠ, ʧʨʠʯʠʥʷʪʴ 

ʟʣʦ ʪʦʤʫ, ʢʪʦ ʚʩʣʝʜʩʪʚʠʝ ʪʘʢʦʛʦ ʞʝ ʘʬʬʝʢʪʘ 

ʥʘʥʝʩ ʚʨʝʜ ʥʘʤè [1, c. 488]. ɺ ʵʪʦʡ ʩʚʷʟʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʦʜʥʦ ʟʘʤʝʯʘʥʠʝ: ʜʝʬʠ-

ʥʠʮʠʷ, ʩʧʦʨʫ ʥʝʪ, ʥʝʧʣʦʭʘ, ʥʦ ʝʩʪʴ ʚ ʥʝʡ 

ʦʜʠʥ ʠʟʲʷʥ. ʂʦʥʝʯʥʦ ʞʝ, ʤʝʩʪʴ ʝʩʪʴ ʩʠʣʴ-

ʥʦʝ ʦʪʚʝʪʥʦʝ ʯʫʚʩʪʚʦ ʥʘ ʧʨʦʠʟʚʝʜʝʥʥʫʶ 

ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʥʘ ʧʨʦʠʟʚʝʜʝʥʥʦʝ ʦʩ-

ʢʦʨʙʣʝʥʠʝ ʠʣʠ ʦʙʠʜʫ. ʀ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʦʥʘ, 

ʝʩʣʠ ʫʞ ʠ ʥʝ ʟʘʢʦʥʥʘ, ʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʧʨʘʚʝʜʥʘ. ʅʦ ʪʦʪ, ʢʪʦ ʙʳʣ ʠʥʠʮʠʘʪʦʨʦʤ 
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ʵʪʦʡ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʵʪʦʡ ʥʝʩʧʨʦʚʦʮʠ-

ʨʦʚʘʥʥʦʡ ʘʛʨʝʩʩʠʠ, ʪʦʪ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʦ-

ʚʘʣ, ʪʘʢ ʩʢʘʟʘʪʴ, ʧʦ ʧʝʨʚʦʤʫ ʨʘʟʫ, ʦʥ-ʪʦ 

ʚʝʜʴ ʜʝʡʩʪʚʦʚʘʣ ʥʝ ʠʟ ʯʫʚʩʪʚʘ ʤʝʩʪʠ. ʂʘʢ 

ʞʝ ʵʪʦ ʥʝ ʫʯʠʪʳʚʘʪʴ? ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʢʠʭ 

ʘʬʬʝʢʪʦʚ ʦʥ ʧʨʦʠʟʚʝʣ ʵʪʫ ʘʛʨʝʩʩʠʶ ï ʠʟ 

ʘʣʯʥʦʩʪʠ, ʨʝʚʥʦʩʪʠ, ʟʘʚʠʩʪʠ ʠʣʠ ʦʪ ʯʝʛʦ-

ʣʠʙʦ ʜʨʫʛʦʛʦ ï ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʩʪʦʣʴ 

ʚʘʞʥʦ. ʅʦ ʚʝʜʴ ʥʝ ʠʟ ʤʝʩʪʠ ʞʝ: ʝʡ ʧʨʦʩʪʦ 

ʪʦʛʜʘ ʝʱʝ ʥʝʦʪʢʫʜʘ ʙʳʣʦ ʚʟʷʪʴʩʷ, ʥʝ ʙʳʣʦ 

ʜʣʷ ʥʝʝ ʧʨʠʯʠʥʳ.  
ɹ. ʉʧʠʥʦʟʦʡ, ʚ ʩʚʷʟʠ ʩ ʫʢʘʟʘʥʥʦʡ ʜʝʬʠ-

ʥʠʮʠʝʡ ʜʘʝʪʩʷ ʩʩʳʣʢʘ ʥʘ ʢʦʨʦʣʣʘʨʠʡ 2-ʡ 
ʪʝʦʨʝʤʳ 40-ʡ ʩ ʝʝ ʩʭʦʣʠʝʡ 2. ʏʠʪʘʝʤ ʪʝʦʨʝ-
ʤʫ 40: çɽʩʣʠ ʢʪʦ ʚʦʦʙʨʘʞʘʝʪ, ʯʪʦ ʝʩʣʠ ʝʛʦ 
ʢʪʦ-ʣʠʙʦ ʥʝʥʘʚʠʜʠʪ, ʠ ʧʨʠ ʵʪʦʤ ʥʝ ʜʫʤʘʝʪ, 
ʯʪʦ ʩʘʤ ʧʦʜʘʣ ʝʤʫ ʢʘʢʦʡ-ʣʠʙʦ ʧʦʚʦʜ ʢ ʥʝ-
ʥʘʚʠʩʪʠ, ʪʦ ʦʥ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ ʝʛʦ 
ʥʝʥʘʚʠʜʝʪʴè [1, c. 458]. 
ʇʦʩʢʦʣʴʢʫ ʨʝʯʴ ʠʜʝʪ ʦ ʩʪʨʦʛʦʤ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʤ ʜʝʜʫʢʪʠʚʥʦʤ ʚʳʚʦʜʝ, ʪʦ ʤʳ ʩ ʥʝ-
ʠʟʙʝʞʥʦʩʪʴʶ ʜʦʣʞʥʳ ʦʙʨʘʪʠʪʴʩʷ ʢ ʫʢʘʟʘʥ-
ʥʳʤ ʩʩʳʣʢʘʤ ʥʘ ʪʝʦʨʝʤʳ 26 ʠ 39. ʉʥʘʯʘʣʘ 
ʥʘʭʦʜʠʤ ʪʝʦʨʝʤʫ 26: çʂʪʦ ʚʦʦʙʨʘʞʘʝʪ, ʯʪʦ 
ʧʨʝʜʤʝʪ ʝʛʦ ʥʝʥʘʚʠʩʪʠ ʧʦʣʫʯʠʣ ʥʝʫʜʦʚʦʣʴ-
ʩʪʚʠʝ, ʙʫʜʝʪ ʯʫʚʩʪʚʦʚʘʪʴ ʫʜʦʚʦʣʴʩʪʚʠʝ; ʠ 
ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʦʥ ʚʦʦʙʨʘʞʘʝʪ ʝʛʦ ʧʦʣʫ-
ʯʠʚʰʠʤ ʫʜʦʚʦʣʴʩʪʚʠʝ, ʙʫʜʝʪ ʯʫʚʩʪʚʦʚʘʪʴ 
ʥʝʫʜʦʚʦʣʴʩʪʚʠʝ; ʠ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʘʬʬʝʢ-
ʪʦʚ ʙʫʜʝʪ ʪʝʤ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ, ʯʝʤ 

ʙʦʣʴʰʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʝʤʫ ʘʬʬʝʢʪ ʚ 
ʪʦʤ, ʯʪʦ ʦʥ ʥʝʥʘʚʠʜʠʪè [1, c. 444]. 

ʆʙʨʘʪʠʤʩʷ ʪʝʧʝʨʴ ʢ ʪʝʦʨʝʤʝ 39: çɽʩʣʠ 

ʢʪʦ ʢʦʛʦ-ʣʠʙʦ ʥʝʥʘʚʠʜʠʪ, ʪʦʪ ʙʫʜʝʪ ʩʪʨʝ-

ʤʠʪʴʩʷ ʧʨʠʯʠʥʠʪʴ ʧʨʝʜʤʝʪʫ ʩʚʦʝʡ ʥʝʥʘʚʠʩ-

ʪʠ ʟʣʦ, ʝʩʣʠ ʪʦʣʴʢʦ ʥʝ ʙʦʠʪʩʷ, ʯʪʦ ʠʟ ʵʪʦʛʦ 

ʚʦʟʥʠʢʥʝʪ ʜʣʷ ʥʝʛʦ ʩʘʤʦʛʦ ʝʱʝ ʙʦʣʴʰʝʝ 

ʟʣʦ, ʠ, ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʢʪʦ ʢʦʛʦ ʣʶʙʠʪ, ʪʦʪ 

ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʧʦ ʪʦʤʫ ʞʝ ʟʘʢʦʥʫ ʩʜʝ-

ʣʘʪʴ ʝʤʫ ʜʦʙʨʦè [1, c. 456]. 

ɸ ʚʦʪ ʠ ʟʘʚʝʨʰʘʶʱʘʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʭʦʣʠʷ 2 ʪʝʦʨʝʤʳ 40-ʡ: çʉʪʨʝʤʣʝʥʠʝ ʧʨʠ-

ʯʠʥʠʪʴ ʟʣʦ ʪʦʤʫ, ʢʦʛʦ ʤʳ ʥʝʥʘʚʠʜʠʤ, ʥʘʟʳ-

ʚʘʝʪʩʷ ʛʥʝʚʦʤ; ʩʪʨʝʤʣʝʥʠʝ ʞʝ ʦʪʧʣʘʪʠʪʴ ʟʘ 

ʧʦʣʫʯʝʥʥʦʝ ʥʘʤʠ ʟʣʦ ï ʤʝʩʪʴʶè [1, c. 459]. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʞʝ ʧʦʩʣʝʜʥʝʡ ʩʭʦʣʠʠ, ʪ.ʝ. 

ʧʦʷʩʥʝʥʠʷ, ʩʦ ʚʩʝʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʤʦʛʫ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʠʢʘʢʠʭ ʟʘʤʝʯʘʥʠʡ, 

ʚʦʟʨʘʞʝʥʠʡ ʠ ʪ.ʧ. ʥʘ ʩʝʡ ʩʯʝʪ ʥʝ ʠʤʝʶ.          

ɺʩʝ ʧʨʝʜʝʣʴʥʦ ʪʦʣʢʦʚʦ ʠ ʷʩʥʦ, ʯʝʛʦ, ʩʦʙʩʪ-

ʚʝʥʥʦ, ʤʦʞʥʦ ʠ ʚʩʝʤ ʧʦʞʝʣʘʪʴ. 

ɺ ʩʘʤʦʤ ʞʝ ʟʘʚʝʨʰʝʥʠʠ ʭʦʯʫ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʝʩʣʠ ʫʞ ʨʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʠʡ ʵʢʟʝʨʩʠʩ 

ɹʝʥʝʜʠʢʪʘ ʉʧʠʥʦʟʳ ʚ ʦʪʥʦʰʝʥʠʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʤʝʩʪʠ ʠ ʥʝ ʥʘʫʯʠʣ ʯʝʣʦʚʝʯʝʩʪʚʦ ʦʩ-

ʚʦʙʦʞʜʝʥʠʶ ʦʪ ʥʝʝ, ʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʠ ʚ ʩʣʦʞʥʳʭ ʵʪʠʯʝʩʢʠʭ ʧʨʦ-

ʙʣʝʤʘʭ ʤʦʞʥʦ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʚʝʣʠʯʠʝ ʠ ʩʠ-

ʣʫ ʨʘʟʫʤʘ. ɸ ʵʪʦ, ʧʦʚʝʨʴʪʝ, ʥʝ ʪʘʢ ʫʞ ʤʘʣʦ. 
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Abstract: The article is devoted to the most complex and challenging problem in all times ï 

the problem of revenge. The centuries and millennia passed, but it still faces the humankind very 

sharply. In fact it concerns all the deepest aspects of the human existence and the human society. 

The author takes the task just through the prism of the theme of revenge and its status in the 

assembly of human emotions to analyze the work of the greatest European thinker ï Benedict 

Spinoza. 
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ʊ.ʌ. ʌɸɿʓʃʆɺɸ 

ʄʆʋ ʉʆʐ çʅʦʚʦʩʝʣʦʚʩʢʘʷ ˉ 5è, ʩ. ʅʦʚʦʩʝʣʦʚʦ 

 

ʉʋʑʅʆʉʊʔ, ʉʆɼɽʈɾɸʅʀɽ ʀ ʌʆʈʄʓ ʇʈʆʗɺʃɽʅʀʗ 

ʊɽʈʈʆʈʀɿʄɸ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʚʠʜʳ; ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʷ; ʩʦʜʝʨʞʘʥʠʝ; ʩʦʮʠʘʣʴʥʦʝ ʷʚʣʝ-

ʥʠʝ; ʩʫʱʥʦʩʪʴ; ʪʝʨʨʦʨʠʟʤ; ʬʦʨʤʳ ʧʨʦ-

ʷʚʣʝʥʠʷ. 

ɸʥʥʦʪʘʮʠʷ: ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪ ʩʫʱʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʬʦʨʤʳ ʧʨʦʷʚ-

ʣʝʥʠʷ ʪʝʨʨʦʨʠʟʤʘ. ʇʦʢʘʟʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʪʝʨʨʦʨʠʟʤʘ ʧʦ ʦʩʥʦʚʘʥʠʷʤ; ʚʳʷʚʣʝʥʦ ʪʠʧʦ-

ʣʦʛʠʟʠʨʦʚʘʥʠʝ ʪʝʨʨʦʨʠʟʤʘ ʥʘ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʝ ʚʠʜʳ. 

 

 

ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʩʫʱʥʦʩʪʴ ʪʝʨʨʦʨʠʟʤʘ 

ʢʘʢ ʩʦʮʠʘʣʴʥʦʛʦ ʷʚʣʝʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦ-

ʜʫʢʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʷʩʥʝʥʠʷ ʤʥʦʛʦ-

ʦʙʨʘʟʥʳʭ ʬʦʨʤ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ ʠ ʚʩʝʛʦ 

ʩʧʝʢʪʨʘ ʧʨʠʯʠʥ, ʝʛʦ ʧʦʨʦʞʜʘʶʱʠʭ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ ʩʫʪʴ ʷʚʣʝʥʠʷ, ʥʫʞʥʦ ʭʦ-

ʨʦʰʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʬʦʨʤʘʭ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ. 

ʊʝʨʨʦʨʠʟʤ, ʢʘʢ ʠ ʣʶʙʦʝ ʜʨʫʛʦʝ ʩʦʮʠʘʣʴʥʦʝ 

ʷʚʣʝʥʠʝ, ʠʤʝʝʪ ʤʥʦʛʦ ʬʦʨʤ ʩʚʦʝʛʦ ʧʨʦʷʚ-

ʣʝʥʠʷ. ɸ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʧʦʨʦʞʜʘʝʪ 

ʞʝʣʘʥʠʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʭ. ʊʘʢ, ʥʘʧʨʠ-

ʤʝʨ, ɺ. ɺʠʪʶʢ ʠ ʉ. ʕʬʠʨʦʚ ʚ ʢʥʠʛʝ çʃʝ-

ʚʳʡè ʪʝʨʨʦʨʠʟʤ ʥʘ ɿʘʧʘʜʝ: ʠʩʪʦʨʠʷ ʠ ʩʦ-

ʚʨʝʤʝʥʥʦʩʪʴè ʧʨʝʜʣʘʛʘʶʪ ʩʣʝʜʫʶʱʫʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʪʝʨʨʦʨʠʟʤʘ: ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʪʝʨʨʦʨ ʠ ʦʧʧʦʟʠʮʠʦʥʥʳʡ ʪʝʨʨʦʨʠʟʤ; 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʨ-

ʨʦʨʠʟʤ; ʧʦ ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ:    

1) ʩʦʮʠʘʣʴʥʳʡ, 2) ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʠʡ ʠ   

3) ʨʝʣʠʛʠʦʟʥʳʡ [1]. 

ʇʦʩʣʝʜʥʠʡ ʘʩʧʝʢʪ ʧʦʣʦʞʝʥ ʚ ʦʩʥʦʚʫ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʨʨʦʨʠʟʤʘ, ʢʦʪʦʨʫʶ ʜʘʝʪ 

ɸ. ʂʨʘʡʥʝʚ [3]: ʧʦʣʠʪʠʢʦ-ʩʦʮʠʘʣʴʥʳʡ 

(ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʌʨʘʢʮʠʷ ʢʨʘʩ-

ʥʦʡ ʘʨʤʠʠ (ʈɸʌ) ʚ ʌʝʜʝʨʘʪʠʚʥʦʡ ʈʝʩʧʫʙ-

ʣʠʢʝ ɻʝʨʤʘʥʠʠ (ʌʈɻ)), ʧʦʨʦʞʜʘʝʤʳʡ ʜʚʠ-

ʞʝʥʠʷʤʠ ʚ ʜʫʭʝ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʦʛʦ ʨʝ-

ʛʠʦʥʘʣʠʟʤʘ (çʉʪʨʘʥʘ ʙʘʩʢʦʚ ʠ ʩʚʦʙʦʜʘè 

(ʕʊɸ) ʚ ʀʩʧʘʥʠʠ, ʀʨʣʘʥʜʩʢʘʷ ʨʝʩʧʫʙʣʠ-

ʢʘʥʩʢʘʷ ʘʨʤʠʷ (ʀʈɸ) ʚ ʉʝʚʝʨʥʦʡ ʀʨʣʘʥ-

ʜʠʠ, ʂʫʨʜʩʢʘʷ ʨʘʙʦʯʘʷ ʧʘʨʪʠʷ (ʂʈʇ) ʚ 

ʊʫʨʮʠʠ), ʧʦʣʠʪʠʢʦ-ʨʝʣʠʛʠʦʟʥʳʡ (ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʥʘʩʠʣʴʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʠʩʣʘʤʠʩʪ-

ʩʢʠʭ ʵʢʩʪʨʝʤʠʩʪʦʚ). ɺʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 
ʅʘʧʨʠʤʝʨ, ʌʨʝʜʝʨʠʢ ʌʦʨʩʘʡʪ ʩʯʠʪʘʝʪ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʪʝʨ-
ʨʦʨʠʟʤʘ: 1) ʥʘʮʠʦʥʘʣʴʥʳʡ (ʨʝʛʠʦʥʘʣʴʥʳʡ); 
2) çʦʜʥʦʤʝʨʥʳʡè (ʘʥʛʣʠʡʩʢʠʡ çʌʨʦʥʪ ʦʩ-
ʚʦʙʦʞʜʝʥʠʷ ʞʠʚʦʪʥʳʭ); 3) ʧʦʣʠʪʠʯʝʩʢʠʡ; 
4)  ʨʝʣʠʛʠʦʟʥʳʡ [4]. 
ɻ. ɼʝʥʠʢʝʨ ʨʘʟʜʝʣʷʝʪ ʪʝʨʨʦʨʠʟʤ ʥʘ: 

ʧʨʦʛʨʘʤʤʥʳʡ, ʜʦʙʨʦʜʝʪʝʣʴʥʳʡ (ʪ.ʝ. ʧʨʦ-
ʜʠʢʪʦʚʘʥʥʳʡ ʵʪʠʯʝʩʢʠʤ ʤʘʢʩʠʤʘʣʠʟʤʦʤ),  
ʨʘʮʠʦʥʘʣʴʥʳʡ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ [2]. 
ʃ. ɼʠʩʧʦ ʧʨʠʟʥʘʝʪ ʯʝʪʳʨʝ ʚʠʜʘ ʪʝʨʨʦ-

ʨʠʟʤʘ: ʪʝʨʨʦʨʠʟʤ ʛʦʩʫʜʘʨʩʪʚʘ ʣʝʚʳʭ, ʪʝʨ-
ʨʦʨʠʟʤ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʘʚʳʭ, ʪʝʨʨʦʨʠʟʤ ʣʝ-
ʚʦʡ ʦʧʧʦʟʠʮʠʠ ʠ ʪʝʨʨʦʨʠʟʤ ʧʨʘʚʦʡ ʦʧʧʦ-
ʟʠʮʠʠ [5]. 
ʀ. ʇʦʣʘʥʜ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʪʝʨʨʦʨʠʟʤʘ: 
1. ʊʝʨʨʦʨʠʟʤ ʩ ʧʦʣʠʪʠʯʝʩʢʦʡ ʤʦʪʠ-

ʚʘʮʠʝʡ; 
2. ʂʨʠʤʠʥʘʣʴʥʳʡ çʪʝʨʨʦʨʠʟʤè, ʤʦʪʠ-

ʚʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʯʠʩʪʘʷ ʚʳʛʦʜʘ; 
3. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ çʪʝʨʨʦʨʠʟʤè, ʢʦʪʦ-

ʨʳʡ ʤʦʞʝʪ ʤʦʪʠʚʠʨʦʚʘʪʴʩʷ ʞʘʜʥʦʩʪʴʶ, 
ʩʪʨʘʩʪʴʶ, ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʥʘʩʣʘʞʜʝʥʠʶ, 
ʩʪʨʘʜʘʥʠʷʤʠ ʠʣʠ ʧʩʠʭʠʯʝʩʢʠʤʠ ʦʪʢʣʦʥʝ-
ʥʠʷʤʠ;  

4. ʊʨʫʜʦʚʦʡ ʪʝʨʨʦʨʠʟʤ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʙʦʨʴʙʦʡ ʤʝʞʜʫ ʟʘʙʘʩʪʦʚʱʠʢʘʤʠ ʠ ʰʪʨʝʡʢ-

ʙʨʝʭʝʨʘʤʠ; 



SSCCII EENNCCEE  AANNDD  BBUUSSII NNEESSSS::  DDEEVVEELL OOPPMM EENNTT  WWAAYYSS  
Section: History, Philosophy and Sociology  

 

  
62 

 
Ο 4(201 1)  

5. ɺʦʝʥʥʳʡ ʪʝʨʨʦʨʠʟʤ [6].  

ɸ.ʇ. ʐʤʠʜ ʠ ʀ. ʜʘ ɻʨʘʘʬ ʧʦʜʨʘʟʜʝʣʷʶʪ 

ʪʝʨʨʦʨʠʟʤ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʪʠʧʘ.        

ʇʝʨʚʳʡ ï ʧʦʚʩʪʘʥʯʝʩʢʠʡ ʪʝʨʨʦʨʠʟʤ, ʥʘ-

ʧʨʘʚʣʝʥʥʳʡ ʧʨʦʪʠʚ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʥʝʤ ʚʳ-

ʜʝʣʝʥʳ ʪʨʠ ʧʦʜʚʠʜʘ:  

ʘ) ʩʦʮʠʘʣʴʥʳʡ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʪʝʨʨʦ-

ʨʠʟʤ, ʠʤʝʶʱʠʡ ʮʝʣʴʶ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʤʠ-

ʨʦʚʦʡ ʨʝʚʦʣʶʮʠʠ; 

ʙ) ʩʝʧʘʨʘʪʠʩʪʩʢʠʡ, ʥʘʮʠʦʥʘʣʠʩʪʠʯʝ-

ʩʢʠʡ ʠʣʠ ʵʪʥʠʯʝʩʢʠʡ ʪʝʨʨʦʨʠʟʤ, ʩʪʨʝʤʷ-

ʱʠʡʩʷ ʢ ʨʘʜʠʢʘʣʴʥʳʤ ʧʝʨʝʤʝʥʘʤ, ʥʦ ʨʝ-

ʛʠʦʥʘʣʴʥʦʛʦ, ʘ ʥʝ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ;  

ʚ) ʪʝʨʨʦʨʠʟʤ, ʜʦʙʠʚʘʶʱʠʡʩʷ ʧʨʠʚʠʣʝ-

ʛʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʳ.  

ɺʪʦʨʦʡ ʪʠʧ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʣʠ ʨʝ-

ʧʨʝʩʩʠʚʥʳʡ ʪʝʨʨʦʨʠʟʤ. ʊʨʝʪʠʡ ʪʠʧ ï ʪʝʨ-

ʨʦʨʠʟʤ çʩʪʦʷʱʠʭ ʥʘ ʩʪʨʘʞʝè, ʢʦʪʦʨʳʡ ʥʝ 

ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ, ʥʦ ʠ ʥʝ ʥʘʧʨʘʚ-

ʣʝʥ ʧʨʦʪʠʚ ʛʦʩʫʜʘʨʩʪʚʘ [7]. 

ʋʯʠʪʳʚʘʷ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ, 

ʩʤʳʢʘʥʠʝ ʠ ʧʝʨʝʧʣʝʪʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʪʝʨʨʦʨʠʟʤʘ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʦʯʝʥʴ 

ʥʝʧʨʦʩʪʦ, ʠ ʣʶʙʘʷ ʬʦʨʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʙʫʜʝʪ ʚ ʯʝʤ-ʪʦ ʫʩʣʦʚʥʦʡ ʠ ʚ ʙʦʣʴʰʝʡ ʠʣʠ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʥʝʧʦʣʥʦʡ. ʇʦʯʪʠ ʥʠ ʦʜʥʘ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʪʝʨʨʦʨʠʟʤʘ ʥʝ ʫʢʣʘʜʳʚʘʝʪʩʷ 

ʮʝʣʠʢʦʤ ʚ ʢʘʢʫʶ-ʣʠʙʦ ʷʯʝʡʢʫ ʪʠʧʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʝʪʢʠ. ʅʦ ʩʘʤʘ ʪʘʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʥʝʦʙʭʦʜʠʤʘ, ʠʙʦ ʙʝʟ ʯʝʪʢʠʭ ʠʩʭʦʜʥʳʭ ʢʨʠ-

ʪʝʨʠʝʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʥʝʚʦʟʤʦʞʥʦ ʜʘʪʴ ʜʦʩ-

ʪʦʚʝʨʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʦʥʢʨʝʪʥʳʤ ʨʘʟ-

ʥʦʚʠʜʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʨʨʦʨʠʟʤʘ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʪʝʨʨʦʨʠʟʤ ʤʦʞʥʦ ʢʣʘʩ-

ʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ. 

ʇʦ ʩʬʝʨʝ ʜʝʡʩʪʚʠʷ ʪʝʨʨʦʨʠʟʤ ʤʦʞʝʪ 

ʙʳʪʴ ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʪʨʘʥʩʥʘ-

ʮʠʦʥʘʣʴʥʳʤ (ʤʝʞʜʫʥʘʨʦʜʥʳʤ). 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʫʙʲʝʢʪʦʚ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʪʝʨʨʦʨʠʟʤ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ 

ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʨʨʦʨ ʠ ʥʝʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʡ ʪʝʨʨʦʨʠʟʤ. ʆʩʥʦʚʥʳʤ ʦʨʫʞʠʝʤ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʨʨʦʨʘ ʷʚʣʷʶʪʩʷ ʨʝʧʨʝʩ-

ʩʠʠ, ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ï ʪʝʨʨʦʨʠʩʪʠʯʝ-

ʩʢʠʝ ʘʢʪʳ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʜʝʥʪʠʯʥʦʩʪʠ ʩʫʙʲʝʢ-

ʪʦʚ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʝʨʨʦ-

ʨʠʟʤ ʤʦʞʝʪ ʙʳʪʴ ʵʪʥʠʯʝʩʢʠʤ ʠ ʨʝʣʠʛʠʦʟ-

ʥʳʤ. ʉʫʙʲʝʢʪʳ ʵʪʥʠʯʝʩʢʦʛʦ ʪʝʨʨʦʨʠʟʤʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʫʧʧʳ, ʯʝʡ ʩʪʘʪʫʩ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ. 

ʈʝʣʠʛʠʦʟʥʳʡ ʪʝʨʨʦʨʠʟʤ ʩʦʩʪʘʚʣʷʶʪ ʪʝʨʨʦ-

ʨʠʩʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʲʝʜʠʥʝʥʥʳʝ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʦʜʥʦʡ ʢʦʥʬʝʩʩʠʠ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠ-

ʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʨʘʟʣʠʯʘʶʪ ʣʝʚʳʡ ʠ 

ʧʨʘʚʳʡ ʪʝʨʨʦʨʠʟʤ. ʃʝʚʳʡ (ʨʝʚʦʣʶʮʠʦʥ-

ʥʳʡ) ʪʝʨʨʦʨʠʟʤ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʨʘʟʣʠʯ-

ʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʜʦʢʪʨʠʥʳ. 

ʇʨʘʚʳʡ (ʢʦʥʪʨʨʝʚʦʣʶʮʠʦʥʥʳʡ) ʪʝʨʨʦ-

ʨʠʟʤ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʣʷ 

ʥʘʮʠʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʜʦʢʪʨʠʥʳ ʠ ʮʝʥʥʦʩʪʠ, 

ʠʩʪʦʨʠʯʝʩʢʠ ï ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʜʝʷʪʝʣʝʡ 

ʧʨʦʰʣʦʛʦ. 

ʇʦ ʩʧʦʩʦʙʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ 

ʪʝʨʨʦʨʠʟʤ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʝʤʦʥʩʪʨʘ-

ʪʠʚʥʳʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ. 

ʇʦ ʩʨʝʜʩʪʚʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʭʦʜʝ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʪʝʨʨʦʨʠʟʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʳʯʥʳʭ ʩʨʝʜʩʪʚ 

ʧʦʨʘʞʝʥʠʷ (ʭʦʣʦʜʥʦʝ ʠ ʦʛʥʝʩʪʨʝʣʴʥʦʝ ʦʨʫ-

ʞʠʝ, ʨʘʟʣʠʯʥʳʝ ʚʟʨʳʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʦʨʫʞʠʷ ï ʩʘʤʦʣʝʪʳ, ʪʘʥ-

ʢʠ, ʟʝʥʠʪʥʳʝ ʨʘʢʝʪʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʪ.ʧ.); 

ʪʝʨʨʦʨʠʟʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʫʞʠʷ ʤʘʩʩʦʚʦ-

ʛʦ ʧʦʨʘʞʝʥʠʷ (ʙʠʦʣʦʛʠʯʝʩʢʠʡ, ʭʠʤʠʯʝʩʢʠʡ, 

ʷʜʝʨʥʳʡ ʠ ʪ.ʧ.). 

ʇʦ ʩʨʝʜʝ ʧʨʦʪʝʢʘʥʠʷ  ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ 

ʘʢʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘʟʝʤʥʳʡ, ʤʦʨʩʢʦʡ, 

ʚʦʟʜʫʰʥʳʡ ʪʝʨʨʦʨʠʟʤ. 

ɺ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ 

ʥʦʚʳʡ ʚʠʜ ʪʝʨʨʦʨʠʟʤʘ ï ʢʦʩʤʠʯʝʩʢʠʡ ʪʝʨ-

ʨʦʨʠʟʤ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʞʝ ʟʘʨʦʞʜʘʶʱʠʡ-

ʩʷ ʥʦʚʳʡ ʚʠʜ ʪʝʨʨʦʨʠʟʤʘ ï ʢʦʤʧʴʶʪʝʨʥʳʡ 

ʪʝʨʨʦʨʠʟʤ (ʢʠʙʝʨʪʝʨʨʦʨʠʟʤ), ʢʦʪʦʨʳʡ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʚ ʠʥʬʦʩʬʝʨʝ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʘʥʘʣʠʟʫ, ʪʝʨ-

ʨʦʨʠʟʤ ʤʦʞʥʦ ʪʠʧʦʣʦʛʠʟʠʨʦʚʘʪʴ ʥʘ ʩʣʝ-

ʜʫʶʱʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʚʠʜʳ: 



ʅʅɸɸʋʋʂʂɸɸ  ʀʀ  ɹɹʀʀɿɿʅʅɽɽʉʉ::  ʇʇʋʋʊʊʀʀ  ʈʈɸɸɿɿɺɺʀʀʊʊʀʀʗʗ  
ʈʘʟʜʝʣ:  ʀʩʪʦʨʠʷ, ʬʠʣʦʩʦʬʠʷ, ʩʦʮʠʦʣʦʛʠʷ 

 

  
63 

 
 Ο 4(201 1) 

1. ʃʝʚʦʵʢʩʪʨʝʤʠʩʪʩʢʠʡ, ʮʝʣʴʶ ʢʦʪʦ-
ʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʝʚʦʣʶʮʠʦʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘ-
ʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʮʠʘʣʠ-
ʩʪʠʯʝʩʢʦʡ ʠʜʝʦʣʦʛʠʝʡ; 

2. ʇʨʘʚʦʵʢʩʪʨʝʤʠʩʪʩʢʠʡ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʡ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʠʩʪʩʢʦʡ ʠʣʠ ʬʘʰʠʩʪʩʢʦʡ 
ʠʜʝʦʣʦʛʠʝʡ; 

3. ʅʘʮʠʦʥʘʣʴʥʦ-ʩʝʧʘʨʘʪʠʩʪʩʢʠʡ, ʥʘ-
ʮʝʣʝʥʥʳʡ ʥʘ ʧʦʣʠʪʠʯʝʩʢʦʝ ʦʙʦʩʦʙʣʝʥʠʝ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʵʪʥʦʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘ-
ʮʠʦʥʘʣʠʩʪʠʯʝʩʢʦʡ ʠʜʝʦʣʦʛʠʝʡ, ʙʘʟʠʨʫʶ-
ʱʝʡʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʠʩ-
ʪʦʨʠʠ ʵʪʥʦʩʘ; 

4. ʈʝʣʠʛʠʦʟʥʳʡ, ʜʦʙʠʚʘʶʱʠʡʩʷ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʨʝʣʠʛʠ-

ʦʟʥʦʡ ʦʩʥʦʚʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʨʝʣʠʛʠʦʟʥʦʡ ʜʦʢʪʨʠʥʦʡ; 

5. ʉʦʮʠʘʣʴʥʳʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʣʦʞʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʣʠʯʥʦ-

ʩʪʝʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ 

ʚʠʜʦʚ ʪʝʨʨʦʨʠʟʤʘ, ʧʦʣʝʤʠʢʘ ʧʦ ʧʨʦʙʣʝʤʘʤ 

ʪʠʧʦʣʦʛʠʠ ʚʠʜʦʚ ʪʝʨʨʦʨʠʟʤʘ ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʝʪ ʦ ʥʘʩʪʦʷʪʝʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴ-

ʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʠʭ ʧʨʦʙʣʝʤ ʚ ʨʘʤ-

ʢʘʭ ʩʦʮʠʦʛʫʤʘʥʠʪʘʨʥʦʛʦ ʟʥʘʥʠʷ, ʪʘʢ ʢʘʢ ʠʭ 

ʨʘʟʨʘʙʦʪʢʘ ʦʙʫʩʣʦʚʣʝʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʩʪ-

ʨʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. 
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ʋɼʂ 519.622.2 
 

ɸ.ɺ. ʂɽʃʃɽʈ 

ɻʆʋ ɺʇʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʏʝʣʷʙʠʥʩʢ 

 

ɿɸɼɸʏɸ ʉʊɸʈʊʆɺʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ɼʃʗ ʄʆɼɽʃʀ 

ʃɽʆʅʊʔɽɺʉʂʆɻʆ ʊʀʇɸ. ʏʀʉʃɽʅʅʆɽ ʈɽʐɽʅʀɽ              

ʀ ɺʓʏʀʉʃʀʊɽʃʔʅʓʁ ʕʂʉʇɽʈʀʄɽʅʊ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʘʣʛʦʨʠʪʤ 

ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ; ʤʦʜʝʣʴ ʣʝʦʥʪʴʝʚʩʢʦʛʦ 

ʪʠʧʘ; ʩʪʘʨʪʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ; ʩʭʦʜʠʤʦʩʪʴ 

ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ; ʫʩʣʦʚʠʝ ʐʦʫʦʣʪʝʨʘ-

ʉʠʜʦʨʦʚʘ. 

ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ 

ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʪʘʨʪʦʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʜʥʦʡ ʤʦʜʝʣʠ ʣʝʦʥʪʴʝʚʩʢʦ-

ʛʦ ʪʠʧʘ ï ʚʳʨʦʞʜʝʥʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʘ-

ʣʘʥʩʦʚʦʡ ʤʦʜʝʣʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʯʘʣʴ-

ʥʳʭ ʫʩʣʦʚʠʡ ʐʦʫʦʣʪʝʨʘ-ʉʠʜʦʨʦʚʘ ʧʦʟʚʦ-

ʣʷʝʪ ʩʥʷʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʦʨʷʜʦʢ ʤʘʪʨʠʮ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʠ, ʪʝʤ ʩʘʤʳʤ, 

ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ ʤʦʜʝʣʝʡ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ. ɺ ʨʘʙʦʪʝ 

ʧʨʠʚʝʜʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʭʦʜʠʤʦʩʪʠ ʯʠʩ-

ʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʜʠʥʘʤʠ-

ʯʝʩʢʦʡ ʙʘʣʘʥʩʦʚʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ 

ɺ. ʃʝʦʥʪʴʝʚʳʤ. 
 

 

ɺʚʝʜʝʥʠʝ 
 

ɺʳʨʦʞʜʝʥʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʙʘʣʘʥʩʦ-

ʚʳʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʚ [7] ʧʨʝʜʣʦʞʝʥʦ ʥʘ-

ʟʳʚʘʪʴ ʩʠʩʪʝʤʘʤʠ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ, 

ʠʤʝʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʤʳʩʣ, 

ʪʘʢ ʢʘʢ ʤʘʪʨʠʮʘ ʫʜʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘ-

ʪʨʘʪ ï ʤʘʪʨʠʮʘ ʧʨʠ ʧʨʦʠʟʚʦʜʥʦʡ ï ʚʩʝʛʜʘ 

ʠʤʝʝʪ ʥʫʣʝʚʳʝ ʩʪʨʦʢʠ ʚ ʩʠʣʫ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʪʦʣʴʢʦ ʯʘʩʪʠ ʦʪʨʘʩʣʝʡ ʠʟ ʚʭʦʜʷ-

ʱʠʭ ʚ ʙʘʣʘʥʩʦʚʫʶ ʩʠʩʪʝʤʫ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʦʪʨʘʩʣʠ çʜʦʤʘʰʥʠʝ ʭʦʟʷʡʩʪʚʘè ʚ ʫʢʘʟʘʥʥʦʡ 

ʤʘʪʨʠʮʝ ʙʫʜʝʪ ʥʫʣʝʚʘʷ ʩʪʨʦʢʘ, ʪʘʢ ʢʘʢ ʪʨʫʜ 

ʥʝ ʟʘʧʘʩʘʝʤ [2; 5; 6]. ʈʘʙʦʪʘ ʣʶʙʦʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʜʯʠʥʝʥʘ ʦʧʨʝʜʝʣʝʥ-

ʥʳʤ ʮʝʣʷʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ, ʧʦʵʪʦʤʫ ʟʘ-

ʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʤʦʜʝ-

ʣʝʡ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳ 

ʨʝʘʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ. ɺ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʮʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [3], ʚ ʩʪʘ-

ʪʴʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʜʥʫ ʠʟ ʥʠʭ ï ʟʘ-

ʜʘʯʫ ʩʪʘʨʪʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʫʩʪʴ L ʠ M ï ʢʚʘʜʨʘʪʥʳʝ ʤʘʪʨʠʮʳ ʧʦ-

ʨʷʜʢʘ n, ʧʨʠʯʝʤ detL= 0. ʄʘʪʨʠʮʘ ʄ ʥʘʟr-

ʚʘʝʪʩʷ (L,p) ï ʨʝʛʫʣʷʨʥʦʡ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ 

ʯʠʩʣʦ ɛÍ ʉ ʪʘʢʦʝ, ʯʪʦ det(ɛLïM)
-1
Í 0, ʠ 

ʩʫʱʝʩʪʚʫʝʪ pÍ{0} ÇN ʪʘʢʦʝ, ʯʪʦ ʧʨʠ p = 0 

ʚ ʪʦʯʢʝ Ð L-ʨʝʟʦʣʴʚʝʥʪʘ (ɛLïM)
-1

 ʤʘʪʨʠʮʳ 

M ʠʤʝʝʪ ʫʩʪʨʘʥʠʤʫʶ ʦʩʦʙʫʶ ʪʦʯʢʫ; ʘ ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ p ʨʘʚʥʦ ʧʦʨʷʜʢʫ ʧʦʣʶʩʘ 

ʚ ʪʦʯʢʝ Ð (ʪʝʨʤʠʥʦʣʦʛʠʷ, ʧʦʥʷʪʠʷ ʠ ʨʝʟʫʣʴ-

ʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ [8]). ɺʚʝʜʝʤ ʚ ʨʘʩ-

ʩʤʦʪʨʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ: 

 

( )( ) ( )( ){ },,,0:,,0)( 22

1 nnn RLxRLxRHX tt ÍÍ== #
 

( )( ) ( ) ( )( ) {}{ }N0,,,0:,,0)( 2

1

2

1 8ÍÍÍ== ++ pRLyRLyRHY npnnp tt  
 

ʠ ʚʳʧʫʢʣʦʝ ʢʦʤʧʘʢʪʥʦʝ ʤʥʦʞʝʩʪʚʦ UÖ ËR
n
. 

ɿʘʜʘʯʘ ʩʪʘʨʪʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʠʩ-

ʪʝʤ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞʜʝ-

ʥʠʠ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʜʦʧʫʩʪʠʤʳʭ ʧʘʨ 

uĬx(u,f)ÍUÖĬX, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʩʠʩʪʝʤʝ 

ʫʨʘʚʥʝʥʠʡ: 
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),()()( tftMxtxL +=#         (1) 

ʥʘʯʘʣʴʥʦʤʫ ʫʩʣʦʚʠʶ ʐʦʫʦʣʪʝʨʘ-ʉʠʜʦʨʦʚʘ 

[ ]( ) 0)0()(
1

=-
+

uxMR
pL

m ,             (2) 

ʪʘʢʦʡ v Ĭ x (v, f), ʯʪʦ  

() ()uJvJ
Uu µÍ

=min ,                    (3) 

() ( ) () ( )äñ
=

-+-=
1

0 0

22

0

)( 1,
q

q udttCxfuCxuJ

t

aa , (4) 

ʛʜʝ f ÍY, x (u, f) ï ʩʠʣʴʥʦʝ ʨʝʰʝʥʠʝ (1) ʠ 

(2), )(MRL

m = (ɛLïM)
-1

L ï ʧʨʘʚʘʷ L-

ʨʝʟʦʣʴʚʝʥʪʘ ʄ, C ï ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʧʦ-

ʨʷʜʢʘ n, Ű ÍR+. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʦʜʝʣʠ ʣʝʦʥʪʴʝʚʩʢʦ-

ʛʦ ʪʠʧʘ Lïʤʘʪʨʠʮʘ ʫʜʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ 

ʟʘʪʨʘʪ, M=IïA, ʛʜʝ ɸ ï ʤʘʪʨʠʮʘ ʫʜʝʣʴʥʳʭ 

ʧʨʷʤʳʭ ʟʘʪʨʘʪ, x(t) ï ʚʘʣʦʚʳʡ ʚʳʧʫʩʢ (ʜʝʥ. 

ʝʜ.), f(t) ï ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ (ʜʝʥ. ʝʜ.), ʉx(t) 

ʠ Cx0(t) ï ʬʘʢʪʠʯʝʩʢʠʝ ʠ ʧʣʘʥʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʠʜ ʬʫʥʢʮʠʦʥʘʣʘ (4) ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ 

ʜʚʫʭ ʮʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ: ʜʦʩʪʠʞʝʥʠʝ ʧʣʘʥʦ-

ʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʩʨʝʜʩʪʚ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʯʝʤ ŬÍ(0,1) ʠ (1-Ŭ) ï ʚʝʩʦ-

ʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʪʠʭ ʮʝʣʝʡ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʟʘʜʘʯʝ (1) ï (4) 

ʫʧʨʘʚʣʝʥʠʝ ʥʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ (1), ʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʣʴʢʦ ʥʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ, 

ʪ.ʝ. ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʧʦʩʪʫʧʘʶʪ ʝʜʠʥʦʞʜʳ, ʦʙʫʩʣʘʚʣʠ-

ʚʘʷ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʪʫʘʮʠʠ ʥʘʯʘ-

ʣʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʝʛʦ ʥʦʚʦ-

ʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ). 

ʋʯʠʪʳʚʘʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʤʳʩʣ ʤʦʜʝʣʠ 

ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪ-

ʨʝʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ: 

[ ] 0, ,0,0),( ²Í² utfux t .       (5)  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʩʪʘʨʪʦʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠ-

ʧʘ (1) ï (4) ʦʪʣʠʯʥʘ ʦʪ ʟʘʜʘʯʠ ʩʪʘʨʪʦʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʤʦʜʝʣʠ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ 

(1) ï (5). 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʝʪʦʜʝ 

ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜ-

ʣʦʞʝʥ ɻ.ɸ. ʉʚʠʨʠʜʶʢʦʤ ʠ ʨʘʟʚʠʚʘʣʩʷ ʝʛʦ 

ʫʯʝʥʠʢʘʤʠ. ʇʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʚʦʜʠʪ-

ʩʷ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʥʘʯʘʣʴʥʳʭ ʟʥʘ-

ʯʝʥʠʡ, ʧʦʥʠʤʘʝʤʳʭ ʢʘʢ ʬʘʟʦʚʦʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ ʩʠʩʪʝʤʳ (1). ɺ [7] ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʟʘʜʘʯʠ ʂʦʰʠ x(0)=x0 ʜʣʷ (1) ʥʘʣʘʛʘʶʪʩʷ ʫʩ-

ʣʦʚʠʷ ʩʦʛʣʘʩʦʚʘʥʠʷ f  ʩ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝ-

ʥʠʝʤ x0. ɿʘʤʝʪʠʤ, ʯʪʦ ʫʩʣʦʚʠʷ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʚʦ ʚʩʝʭ 

ʜʨʫʛʠʭ ʘʣʛʦʨʠʪʤʘʭ. ɼʣʷ ʫʩʣʦʚʠʡ ʩʦʛʣʘʩʦ-

ʚʘʥʠʷ (ʢʘʢ ʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʬʘʟʦʚʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ) ʥʝʦʙʭʦʜʠʤʳ ʧʨʦʝʢʪʦʨʳ, ʢʦʪʦ-

ʨʳʝ ʣʠʙʦ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʢʦʥʪʫʨʥʳʝ ʠʥ-

ʪʝʛʨʘʣʳ ʦʪ ʤʘʪʨʠʮ-ʬʫʥʢʮʠʡ, ʣʠʙʦ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʝʣʘʤʠ ʤʘʪʨʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʝʡ. ɺʚʠʜʫ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʣʶʙʦʛʦ ʧʨʦʝʢ-

ʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʪʘ-

ʢʦʝ ʚʳʯʠʩʣʝʥʠʝ ʤʘʪʨʠʮʳ ʧʨʦʝʢʪʦʨʘ ʦʯʝʥʴ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʇʦʵʪʦʤʫ, ʥʘʧʨʠʤʝʨ ʚ [1], 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ (1), ʤʦʜʝʣʠʨʫʶ-

ʱʝʡ ʵʢʦʥʦʤʠʢʫ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʧʨʠʰʣʦʩʴ ʦʛʨʘʥʠʯʠʪʴʩʷ ʧʦʨʷʜʢʦʤ ʤʘʪʨʠʮ L 

ʠ ʄ, ʨʘʚʥʳʤ 5. ʀʤʝʥʥʦ ʤʘʣʦʩʪʴ ʧʦʨʷʜʢʘ 

ʤʘʪʨʠʮ L ʠ ʄ ʩʜʝʣʘʣʘ ʚʦʟʤʦʞʥʳʤ ʚʳʯʠʩ-

ʣʝʥʠʝ ʧʨʦʝʢʪʦʨʦʚ çʚʨʫʯʥʫʶè.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ 

ʫʩʣʦʚʠʷ ʐʦʫʦʣʪʝʨʘ-ʉʠʜʦʨʦʚʘ ʧʦʟʚʦʣʷʝʪ 

ʢʫʧʠʨʦʚʘʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʠ ʩʥʷʪʴ ʦʛʨʘʥʠʯʝ-

ʥʠʝ ʥʘ ʧʦʨʷʜʦʢ ʤʘʪʨʠʮ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

(1) ʠ (4), ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘ-

ʜʘʯʠ (1) ï (5) ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʦʨʷʜʦʢ ʤʘʪ-

ʨʠʮ ʦʙʫʩʣʦʚʣʝʥʳ ʦʙʲʝʤʦʤ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ ʧʨʦ-

ʚʦʜʷʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʠ 

ʨʝʩʫʨʩʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳ-

ʤʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʨʠʮ ʙʘʣʘʥʩʦʚʦʡ ʤʦ-

ʜʝʣʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ                   

ʩʠʩʪʝʤʳ. 

ʉʪʘʪʴʷ, ʧʦʤʠʤʦ ʚʚʝʜʝʥʠʷ ʩʦʜʝʨʞʠʪ 3 

ʧʘʨʘʛʨʘʬʘ ʠ ʩʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫ-

ʨʳ. ɺ ʧʝʨʚʦʤ ʧʘʨʘʛʨʘʬʝ ʠʟʣʘʛʘʝʪʩʷ ʘʣʛʦ-

ʨʠʪʤ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʪʘʨʪʦʚʦ-

ʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚʦ ʚʪʦʨʦʤ ʜʦʢʘʟʳʚʘʝʪʩʷ 

ʪʝʦʨʝʤʘ ʦ ʩʭʦʜʠʤʦʩʪʠ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʩʪʘʨʪʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʪʨʝʪʴʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 
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ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʧʨʠʤʝʨʝ ʤʦʜʝʣʠ ɺ. ʃʝʦʥ-

ʪʴʝʚʘ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ [2]. 

 
1. ɸʣʛʦʨʠʪʤ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯʠ ʩʪʘʨʪʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ               

ʜʣʷ ʩʠʩʪʝʤʳ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ 

 
ɺ [4] ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʐʦʫ-

ʦʣʪʝʨʘ-ʉʠʜʦʨʦʚʘ  

[ ]( ) 0)0()( 0

1
=-

+
xxMR

pL

m           (6) 

ʜʣʷ ʤʦʜʝʣʝʡ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ (1). ʊʘʢ, 

ʩʧʨʘʚʝʜʣʠʚʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ ʤʘʪʨʠʮʘ ʄ ï (L,p) ï

ʨʝʛʫʣʷʨʥʘ, pÍ{0} ÇN, ʢʨʦʤʝ ʪʦʛʦ detM Í 0. 

ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʡ ʚʝʢʪʦʨ-ʬʫʥʢʮʠʠ 

( )( ) [ ]( )npnp RRf ;;0C;;0C 1 tt ÆÍ +  ʠ ʣʶʙʦʛʦ 

ʚʝʢʪʦʨʘ x0ÍR
n
 ʪʘʢʠʭ, ʯʪʦ ʧʨʠ k >K ʩʫʝɦ-

ʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ xk 

(x0,f), ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʚʠʜ: 
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la
 
ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʘ nïp ʩʪʝʧʝʥʴ ʤʥʦʛʦ-

ʯʣʝʥʘ det (ɛLïM). 

ɼʦʧʫʱʝʥʠʝ det M Í 0 ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʦʙʱʥʦʩʪʠ ʧʨʝʜʳʜʫʱʠʭ ʨʘʩʩʫʞʜʝʥʠʡ. ɼʝʡ-

ʩʪʚʠʪʝʣʴʥʦ, ʧʨʦʚʝʜʷ ʟʘʤʝʥʫ x=e
ɚt
z ʚ ʫʨʘʚ-

ʥʝʥʠʠ (1), ʧʦʣʫʯʠʤ M' =M ï ɚL, ʥʦ             

det M' Í 0.  

ʇʨʠʤʝʤ ʚ ʢʘʯʝʩʪʚʝ ʤʥʦʞʝʩʪʚʘ ʜʦʧʫʩ-

ʪʠʤʳʭ ʫʧʨʘʚʣʝʥʠʡ u ʪʘʢʠʝ, ʯʪʦ du <
2

, ʛʜʝ 

d ï ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʝʩʫʨʩʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʨʝʟʫʣʴʪʘʪ ʪʝʦʨʝʤʳ 1, ʦʯʝʚʠʜʥʘ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʪʝʦʨʝʤʳ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʠ 

ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘ-

ʯʠ (1) ï (5). 

ʊʝʦʨʝʤʘ 2. ʇʫʩʪʴ ʤʘʪʨʠʮʘ ʄ ï (L,p) ï

ʨʝʛʫʣʷʨʥʘ, pÍ{0} ÇN, ʢʨʦʤʝ ʪʦʛʦ detM Í 0. 

ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʡ ʚʝʢʪʦʨ-ʬʫʥʢʮʠʠ f ÍY ʠ 

ʣʶʙʦʛʦ ʚʝʢʪʦʨʘ uÍR
n
 ʪʘʢʠʭ, ʯʪʦ ʚʳʧʦʣ-

ʥʷʶʪʩʷ ʫʩʣʦʚʠʷ (5) ʠ ʧʨʠ k >K ʩʫʱʝʩʪʚʫʝʪ 

ʝʜʠʥʩʪʚʝʥʥʦʝ ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ vkĬxkÍ
UÖĬX ʟʘʜʘʯʠ (1) ï (5), ʛʜʝ vk  ï ʪʦʯʢʘ ʤʠʥʠ-

ʤʫʤʘ ʬʫʥʢʮʠʦʥʘʣʘ: 

() ( ) () ( )äñ
=

-+-=
1

0 0

22

0

)( 1,
q

q

kk udttCxfuCxuJ

t

aa ,                                (8) 

ʛʜʝ xk(u, f) ʠʤʝʝʪ ʚʠʜ (7), ʘ xk=xk(vk,f).
ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (1) ï (5) ʩʚʦ-

ʜʠʪʩʷ ʢ ʪʨʝʤ ʵʪʘʧʘʤ.  
ʅʘ ʧʝʨʚʦʤ ʚʳʯʠʩʣʷʶʪʩʷ p ʠ K ʠ ʨʘʩʩʯʠ-

ʪʳʚʘʶʪʩʷ X
t
k, Qk, ʠ Rk

t-s
. ʇʦʜʙʠʨʘʶʪʩʷ ʥʘ-

ʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʢʪʦʨʘ u, ʢʦʪʦʨʳʝ ʙʳʣʠ 
ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠʤʠ ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘ-
ʯʝʥʠʷʤ ʧʦ ʚʩʝʤ ʢʦʤʧʦʥʝʥʪʘʤ ʩʨʝʜʠ ʜʦʧʫʩ-
ʪʠʤʳʭ ʫʧʨʘʚʣʝʥʠʡ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʠ ʟʘʜʘʥʥʳʭ ʥʘʯʘʣʴ-

ʥʳʭ ʜʘʥʥʳʭ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʤʠʥʠʤʠʟʘʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʘ (8) ʦʪʥʦʩʠʪʝʣʴʥʦ u ʧʨʠ 

ʫʩʣʦʚʠʷx xk (u, f) > 0, u>0, ʠ du <
2

. ʇʦʜ-

ʯʝʨʢʥʝʤ, ʯʪʦ ʚ ʵʪʦʤ ʘʣʛʦʨʠʪʤʝ (ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʘʣʛʦʨʠʪʤʘ, ʥʘʧʨʠʤʝʨ, ʟʘʜʘʯʠ ʞʝʩʪʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ) ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʧʨʘʚʣʝ-
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ʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʴʰʝʝ, ʩʨʝʜʠ ʜʦ-

ʧʫʩʪʠʤʳʭ ʫʧʨʘʚʣʝʥʠʡ. 

ʅʘ ʪʨʝʪʴʝʤ, ʧʨʠ ʠʟʚʝʩʪʥʦʡ ʪʦʯʢʝ ʤʠʥʠ-

ʤʫʤʘ vk ʬʫʥʢʮʠʦʥʘʣʘ (8), ʚʳʯʠʩʣʷʝʪʩʷ ʟʥʘ-

ʯʝʥʠʝ  xk=xk(vk,f,) ʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ ʉxk  ʚ ʟʘʜʘʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʥʘʯʝʥʠʷ x. 

  

2. ʆ ʩʭʦʜʠʤʦʩʪʠ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯʠ ʩʪʘʨʪʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ               

ʜʣʷ ʩʠʩʪʝʤʳ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʭʦʜʠʤʦʩʪʠ ʯʠʩʣʝʥ-

ʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (1) ï (5) ʚʘʞʥʳʤ ʷʚʣʷ-

ʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʚʦʡʩʪʚ ʬʫʥʢʮʠʦʥʘʣʘ 

ʢʘʯʝʩʪʚʘ.   

ʃʝʤʤʘ 1. ʇʫʩʪʴ ʤʘʪʨʠʮʘ ʄ ï (L,p) ï

ʨʝʛʫʣʷʨʥʘ, pÍ{0} ÇN, ʢʨʦʤʝ ʪʦʛʦ detM Í 0 

ʠ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʫʧʨʘʚʣʝʥʠʡ UÖ 

ʚʳʧʫʢʣʦ ʠ ʢʦʤʧʘʢʪʥʦ. ʊʦʛʜʘ ʬʫʥʢʮʠʦʥʘʣ 

(4) ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦ ʚʳʧʫʢʣʦʡ ʬʫʥʢʮʠʝʡ ʥʘ 

UÖ, ʪ.ʝ. ʜʣʷ ʣʶʙʳʭ u, wÍUÖ, ʜʣʷ ʣʶʙʦʛʦ      

ɓÍ[0,1], ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ɗ > 0: 
( )( ) ()

( )() ( ) .
2

wuɗɓ1ɓwJɓ1

uɓJwɓ1ɓuJ

----+

+¢-+

    
(9)

 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʮʝʥʢʘ (9) ʧʨʠ ʥʘʟʚʘʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʩʠʣʫ ʟʘʜʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʘ  ʢʘʢ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʥʦʨʤ. 

ʊʝʦʨʝʤʘ 3. ɺ ʫʩʣʦʚʠʷʭ ʃʝʤʤʳ 1 ʠ  ʩʠʣɹ-

ʥʦʡ ʚʳʧʫʢʣʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʘ (4) ʯʠʩʣʝʥʥʦʝ 

ʨʝʰʝʥʠʝ (vk, xk) ʟʘʜʘʯʠ (1) ï (5) ʩʭʦʜʠʪʩʷ ʢ 

ʝʝ ʪʦʯʥʦʤʫ ʨʝʰʝʥʠʶ (v, x) ʧʦ ʥʦʨʤʝ UĬX  

ʧʨʠ kŸÐ, ʥʘʯʠʥʘʷ ʩ ʥʦʤʝʨʘ ʂ, ʧʨʠ ʵʪʦʤ 

J(vk) Ÿ J(v). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʊʘʢ ʢʘʢ xk=xk(vk,f,) 

ʝʩʪʴ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʧʦ ʧʦʩʪʨʦʝʥʠʶ, 

ʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʢʘʟʘʪʴ ʩʭʦʜʠʤʦʩʪʴ vk  ʢ v.  

ɺ ʩʠʣʫ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʥʦ-

ʩʪʠ J(vk) ʠ J(v), ʩʧʨʘʚʝʜʣʠʚʦ ʥʝʨʘʚʝʥʩʪʚʦ: 

)()(sup)(inf)(inf uJuJuJuJ kk -¢- .  (10) 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʤʝʷ: 

),()()()( uJuJuJuJ kk -+=  

( ),)()(sup)(sup)(sup uJuJuJuJ kk -¢-  

( ),)()(sup)(inf)(inf uJuJuJuJ kk -¢+-  

ʧʦʣʫʯʠʤ (10). ɺ ʩʠʣʫ ʨʘʚʥʦʤʝʨʥʦʡ ʩʭʦʜʠ-

ʤʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʘ, ʜʣʷ ʣʶʙʦʛʦ Ů > 0, ʩʫ-

ʱʝʩʪʚʫʝʪ K' ʪʘʢʦʝ, ʯʪʦ ʧʨʠ k>K'  

e¢- )(inf)(inf uJuJk . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

{ vk} ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʠʨʫʶʱʝʡ ʠ 

J(vk)ŸJ(v), vkŸv ʧʨʠ ʢŸÐ. 

ʊʘʢ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣ (4) ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦ 

ʚʳʧʫʢʣʦʡ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʥʘ ʚʳ-

ʧʫʢʣʦʤ ʢʦʤʧʘʢʪʝ UÖ, ʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ {vk} ʩʭʦʜʠʪʩʷ ʢ v ʧʦ ʥʦʨʤʝ U, ʧʨʠ 

ʵʪʦʤ J(vk)ŸJ(v). 

 

3. ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ         
ʜʣʷ ʦʜʥʦʡ ʤʦʜʝʣʠ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ 

 

ɺ [5] ɺ.ɺ. ʃʝʦʥʪʴʝʚ ʧʨʝʜʣʦʞʠʣ ʢ ʨʘʩ-

ʩʤʦʪʨʝʥʠʶ ʤʦʜʝʣʴ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ, 

ʫʯʠʪʳʚʘʶʱʫʶ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʪʨʝʤʷ 

ʦʪʨʘʩʣʷʤʠ ʵʢʦʥʦʤʠʢʠ ï ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪ-

ʚʦʤ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠ ʜʦʤʘʰʥʠʤʠ ʭʦ-

ʟʷʡʩʪʚʘʤʠ.  
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ʕʣʝʤʝʥʪ ija  ʤʘʪʨʠʮʳ A ʦʟʥʘʯʘʝʪ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ i-ʦʡ ʦʪʨʘʩʣʠ, ʥʝʦʙʭʦʜʠ-

ʤʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ 

j-ʦʡ ʦʪʨʘʩʣʠ. ʕʣʝʤʝʥʪ l ij ʤʘʪʨʠʮʳ L ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʟʘʧʘʩ ʦʩʦʙʦʛʦ ʪʠʧʘ ʙʣʘʛ ï ʤʘʰʠʥ, ʤʝʭʘʥʠ-

ʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘ-

ʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʨʘʙʦʯʠʭ ʟʘʧʘʩʦʚ ʧʝʨ-

ʚʠʯʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʦʠʟʚʦʜʠʤʳʭ ʦʪʨʘʩʣʴʶ i, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʚ ʦʪʨʘʩʣʠ j ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʝʜʠʥʠ-

ʮʳ ʝʝ ʧʨʦʜʫʢʮʠʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʘʞ-

ʜʳʡ ʩʪʦʣʙʝʮ ʤʘʪʨʠʮʳ L ʦʧʠʩʳʚʘʝʪ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʥʝʢʦʪʦʨʦʡ ʦʪʨʘʩʣʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʢʘ-

ʧʠʪʘʣʝ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʝʝ ʚʘʣʦʚʦʛʦ 

ʚʳʧʫʩʢʘ) ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʢʘʢ ʩʦʦʪʚʝʪʩʪ-
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ʚʫʶʱʠʡ ʩʪʦʣʙʝʮ ʤʘʪʨʠʮʳ A  ʦʧʠʩʳʚʘʝʪ ʝʝ 

ʟʘʪʨʘʪʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʩʣʝʜʥʷʷ ʩʪʨʦʢʘ 

ʤʘʪʨʠʮʳ L ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʥʫʣʝʚʳʝ ʵʣʝ-

ʤʝʥʪʳ, ʪʘʢ ʢʘʢ ʪʨʫʜ ʥʝʚʦʟʤʦʞʥʦ ʟʘʧʘʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʝʢʪʦʨ-ʬʫʥʢʮʠʡ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ (ʩʧʨʦʩʘ) f(t) ʠ ʧʣʘʥʦʚʦʛʦ ʚʳʧʫʩʢʘ 

ʧʨʦʜʫʢʮʠʠ (ʜʝʥ. ʝʜ.) x0(t) ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ f(t)=ʩol{2,7+3,5t, 4,1+8t, 0,75+3,7t} ʠ 

x0(t)=col{4+2t, 4+15t, 3+9,5t} , ʘ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʯʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï u=ʩol{30, 36, 

19,8}, Ŭ=0,5. ɺʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʩʦ-

ʩʪʘʚʣʷʝʪ 1 ʛʦʜ, ʧʦʵʪʦʤʫ Ű=1. 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, 

ʯʪʦ p=1, K=5, ʟʥʘʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ vk = ʩol{0,7407, 2,1786, 

7,2164Ŀ10
-17

} . ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʘʣʦ-

ʚʦʛʦ ʚʳʧʫʩʢʘ xk , ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʤʝʩʷʮʘʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

 

 
 

ʈʠʩ. 1. ɿʥʘʯʝʥʠʷ ʚʘʣʦʚʦʛʦ ʚʳʧʫʩʢʘ ʧʣʘʥʦʚʳʝ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʪʘʨʪʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʨʠʤʝʨʘ  

ɺ. ʃʝʦʥʪʴʝʚʘ 
 

 

ʊʘʙʣʠʮʘ 1. ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ xk ʟʘʜʘʯʠ ʩʪʘʨʪʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʨʠʤʝʨʘ ɺ. ʃʝʦʥʪʴʝʚʘ 
 

t xk1 xk2 xk3 

0 0,70407 2,1786 7,2164Ŀ10-17 

1/12 7,74225 1,22665 10 -5 1,16107 

1/6 8,51874 1,71174 1,83426 

1/4 9,25929 3,63226 2,59275 

1/3 9,92469 5,78935 3,43730 

5/12 10,46255 8,21909 4,36844 

1/2 10,80252 10,96891 5,38642 

7/12 10,8496 14,10174 6,49106 

2/3 10,47454 17,70209 7,68159 

3/4 9,50012 21,88461 8,95639 

5/6 7,68119 26,80663 10,31266 

11/12 4,67547 32,6865 11,74583 

1 1,3137 10 -5 39,83082 13,24884 
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ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳ-
ʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʧʣʘʥʦʚʳʝ ʧʦ-
ʢʘʟʘʪʝʣʠ x01, x02, x03, ʤʘʨʢʝʨʘʤʠ ʥʘ ʛʨʘʬʠʢʘʭ 
xk1, xk2, xk3  ʦʪʤʝʯʝʥʳ ʪʦʯʢʠ, ʟʥʘʯʝʥʠʷ ʢʦʪʦ-
ʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʛʨʘʬʠʢʠ ʧʦʩʪʨʦʝʥʳ ʧʦ ʵʪʠʤ ʪʦʯʢʘʤ, ʚ ʩʚʷʟʠ 
ʩ ʯʝʤ ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ ʥʝʪʦʯʥʦʩʪʠ ʚ ʦʪ-
ʨʘʞʝʥʠʠ ʫʩʣʦʚʠʷ ʛʣʘʜʢʦʩʪʠ ʥʘ ʚʝʢʪʦʨ-
ʬʫʥʢʮʠʠ xk1, xk2, xk3 . 
ɺ ʧʨʠʤʝʨʝ ɺ. ʃʝʦʥʪʴʝʚʘ ʟʘʠʤʩʪʚʦʚʘʥʘ 

ʦʜʥʦʨʦʜʥʘʷ ʤʦʜʝʣʴ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʠʧʘ. 
ɺʝʢʪʦʨ-ʬʫʥʢʮʠʷ f(t) ʠ ʧʣʘʥʦʚʳʡ ʚʳʧʫʩʢ 
ʧʨʦʜʫʢʮʠʠ x0(t) ʚʟʷʪʳ ʫʩʣʦʚʥʦ.  
ʇʨʠ ʠʤʝʥʥʦ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʫʢʘʟʘʥʥʳʭ 

ʚʝʢʪʦʨ-ʬʫʥʢʮʠʡ, ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠ 

ʙʘʣʘʥʩʦʚʳʭ ʤʘʪʨʠʮ ʧʣʘʥʠʨʦʚʘʥʠʝ  ʜʝʷʪʝʣɹ-

ʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʪʘʨʪʦʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʵʪʦʡ ʤʦʜʝʣʠ ʣʝʦʥʪʴʝʚʩʢʦʛʦ 

ʪʠʧʘ ʢ ʢʦʥʮʫ ʛʦʜʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʠʞʝ-

ʥʠʶ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʧʝʨʚʦʡ     

ʦʪʨʘʩʣʠ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʯʠʩʣʝʥ-

ʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʧʘʨʘ-

ʤʝʪʨʳ ʚʳʯʠʩʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʰʘʛʦʤ ʠʪʝ-

ʨʘʮʠʠ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʟʥʘʯʝʥʠʷ ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʣʠʯʘʶ-

ʱʠʝʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 0,01 %, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʢʘʯʝʩʪʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦ-

ʨʠʪʤʘ ʠ ʧʨʦʛʨʘʤʤ. 
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ɸʥ.ɺ. ʗʂʆɺʃɽɺ, ɸʣ.ɺ. ʗʂʆɺʃɽɺ, ʈ.ɸ. ʂʆʅɼʈɸʊʔɽɺ 

ʌɻɹʆʋ ɺʇʆ çʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʊʘʤʙʦʚ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʌʀɿʀʂʆ-ʊʆʇʆʃʆɻʀʏɽʉʂʀʍ 

ʉɺʆʁʉʊɺ ʕʃɽʄɽʅʊɸʈʅʓʍ ʉʊʈʋʂʊʋʈ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʢʦʤʧʘʫʥʜ; 

ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ; ʪʘʥʜʝʤ; ʵʣʝʤʝʥʪʘʨʥʘʷ 

ʩʠʩʪʝʤʘ.  

ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ ʧʦʜ-

ʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠ ʩʠʥʪʝʟʫ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ ʩ ʧʦʟʠʮʠʠ ʠʭ ʬʠʟʠʢʦ-

ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʇʨʠʚʦʜʠʪʩʷ ʦʧʠ-

ʩʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʪʨʫʢʪʫʨ ʢʘʢ ʦʩʥʦʚʳ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʦʥʦʤʠʯʥʳʭ ʩʠʩʪʝʤ ʩ ʧʨʝ-

ʜʝʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ. 
 

 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʩʚʷʟʠ ʬʠʟʠʢʠ 

ʠ ʪʦʧʦʣʦʛʠʠ ʵʣʝʤʝʥʪʦʚ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, 

ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʦʟʚʦʣʠʪ ʧʝʨʝʡʪʠ 

ʢ ʩʠʥʪʝʟʫ ʩʠʩʪʝʤ ʩ ʧʨʝʜʝʣʴʥʳʤʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤʠ (ʥʘʜʝʞʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʠ ʪ.ʜ.). 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ 

ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, 

ʛʜʝ ʙʳʣ ʙʳ ʠʟʣʦʞʝʥ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩ-

ʪʝʤ ʩ ʧʦʟʠʮʠʠ ʠʭ ʬʠʟʠʢʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʟʘʢʦʥʘʤ ʩʦʭʨʘʥʝ-

ʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʜʦʣʞʥʦ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʧʦʟʠʮʠʡ çʩʝʨʦʛʦè ʷʱʠʢʘ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʟʥʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʛʨʘ-

ʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝ-

ʤʳ ʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. 

ʉʫʱʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʢʘʢ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʚʳʷʚ-

ʣʝʥʠʷ ʥʦʚʳʭ ʵʤʝʨʜʞʝʥʪʥʳʭ ʩʚʦʡʩʪʚ ʠ 

ʫʣʫʯʰʝʥʠʷ ʝʝ ʢʘʯʝʩʪʚ, ʢʦʪʦʨʳʤʠ ʥʝ ʦʙʣʘ-

ʜʘʝʪ ʜʘʞʝ ʩʫʤʤʘ ʨʘʟʨʦʟʥʝʥʥʳʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤʳ. ʈʝʟʫʣʴ-

ʪʘʪ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʞʝʣʘʝʤʦ-

ʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʝʩʣʠ ʜʦʩʢʦʥʘʣʴʥʦ ʠʟʚʝʩʪʥʳ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʳʭ, ʪ.ʝ. ʵʣʝʤʝʥ-

ʪʘʨʥʳʭ ʩʠʩʪʝʤ, ʠ ʠʟʚʝʩʪʥʳ ʠʟʤʝʥʝʥʠʷ ʠʭ 

ʩʚʦʡʩʪʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ. ʅʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ ʦ ʬʠʟʠʢʝ 

ʧʨʦʩʪʳʭ ʩʠʩʪʝʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʦʙ-

ʨʘʞʝʥʠʡ: 

1) ʢʘʞʜʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ 

ʦʪʦʙʨʘʞʘʪʴ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ 

ʩʚʦʡʩʪʚʘ, ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʘʨʘʤʝʪʨʦʤ; 

2) ʤʦʱʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʩʠʩ-

ʪʝʤʳ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʠʟʤʝʥʥʦʡ; 

3) ʵʣʝʤʝʥʪʘʨʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʠʥʚʘʨʠʘʥʪʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʷʜʘ ʵʚʦʣʶʮʠʡ 

(ʠʟʤʝʥʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʳ ʢʦʦʨ-

ʜʠʥʘʪ).  

ʕʣʝʤʝʥʪʘʨʥʦʡ ʩʠʩʪʝʤʦʡ ʙʫʜʝʤ ʠʤʝʥʦ-

ʚʘʪʴ ʥʘʠʧʨʦʩʪʝʡʰʫʶ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ 

ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʢʨʳʪʳ ʯʝʪʳʨʝ 

ʚʠʜʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʠʩʪʝʤ: ʪʘʥʜʝʤ, ʢʦʤʧʘ-

ʫʥʜ, ʮʠʨʢʫʣʷʮʠʦʥʥʦ-ʪʦʨʦʚʘʷ ʠ ʢʦʣʝʙʘʪʝʣʴ-

ʥʘʷ (ʨʠʩ. 1ɸ, 1ɹ, 1ɺ, 1ɻ). 

ʂʘʞʜʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʩʠʩʪʝʤʘ ʘʥʘʣʠʪʠ-

ʯʝʩʢʠ ʦʪʦʙʨʘʞʝʥʘ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪ-

ʨʳ, ʥʘ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʤ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʠʥʚʘʨʠʘʥʪʳ. ʕʣʝʤʝʥʪʘʨʥʳʝ ʩʠʩʪʝ-

ʤʳ (1ɸ ʠ 1ɹ) ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʧʨʦʠʟʚʦʣʴ-

ʥʦʛʦ ʯʠʩʣʘ ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʪʦʢʦʚ, ʢʘʞʜʳʡ 

ʚʭʦʜʷʱʠʡ ʚ ʠʭ ʢʦʤʧʣʝʢʩ ʵʣʝʤʝʥʪ ʚʳʧʦʣʥʷ-

ʝʪ ʦʜʥʫ ʠʟ ʜʚʫʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ. 
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ʈʠʩ. 1. ɺʠʜʳ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʠʩʪʝʤ 

 

ʕʣʝʤʝʥʪʘʨʥʳʝ ʩʠʩʪʝʤʳ (1ɺ ʠ 1ɻ) ʩʦ-

ʜʝʨʞʘʪ ʵʣʝʤʝʥʪʳ ʢʦʤʧʣʝʢʩʘ, ʦʙʣʘʜʘʶʱʠʝ 

ʩʚʦʡʩʪʚʘʤʠ ʢʘʢ ʠʩʪʦʯʥʠʢʘ, ʪʘʢ ʠ ʩʪʦʢʘ, ʘ 

ʯʠʩʣʦ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʵʪʠʭ ʥʘʠʧʨʦʩʪʝʡʰʠʭ ʩʠʩʪʝʤʘʭ 

ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʦ: ʚ (1ɺ) ï 3(ʚ ɽ
2
) ʠ ʚ              

(1ɻ) ï 4 (ʚ ɽ
3
). ɺ ʩʠʩʪʝʤʘʭ (1ɺ ʠ 1ɻ) ʠʩʪʦʯ-

ʥʠʢʠ ʠ ʩʪʦʢʠ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʤʘʪʝʨʠ-

ʘʣʴʥʳʤʠ ʩʨʝʜʘʤʠ, ʘ ʚ (1ɸ ʠ 1ɹ) ʠʩʪʦʯʥʠʢʠ 

ʘʢʪʠʚʥʳ, ʘ ʩʪʦʢʠ ʨʝʘʢʪʠʚʥʳ (ʧʘʩʩʠʚʥʳ). 

ʊ.ʦ. ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʢʣʘʩʩʘ ʧʨʦʩʪʳʭ ʩʠʩ-

ʪʝʤ: ʚ ʢʣʘʩʩ I ʚʭʦʜʷʪ ʧʨʦʩʪʳʝ ʩʠʩʪʝʤʳ ʜʚʫʭ 

ʚʠʜʦʚ: ʠʩʪʦʯʥʠʢʠ ʠ ʩʪʦʢʠ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʘʚ-

ʪʦʥʦʤʥʳ, ʥʦ ʥʝʢʦʤʧʣʝʤʝʥʪʘʨʥʳ; ʚ ʢʣʘʩʩ II 

ʚʭʦʜʷʪ ʧʨʦʩʪʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʢʦʤʧʦ-

ʥʝʥʪʳ ʩʪʨʦʛʦ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳ, ʭʦʪʷ ʪʘʢʞʝ 

ʘʚʪʦʥʦʤʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʘʩʧʝʢʪʝ ʛʝʦʤʝʪʨʠʠ, 

ʥʦ ʠ ʚ ʘʩʧʝʢʪʝ ʧʨʦʮʝʩʩʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ. ʆʥʠ ʪʨʝʙʫʶʪ ʜʣʷ ʵʪʦʛʦ ʚʥʝʰʥʝʝ ʘʢʪʠ-

ʚʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʘ ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ: 

égé²égʢʨé, égédégʢʨé,                (1) 

ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʣʘʩʩ I ʩʦʜʝʨʞʠʪ ʢʣʘʩʩʠ-

ʯʝʩʢʠʝ (ʥʘʜʢʚʘʥʪʦʚʳʝ ʩʠʩʪʝʤʳ), ʘ ʢʣʘʩʩ II ï 

ʢʚʘʥʪʦʚʳʝ ʧʨʦʩʪʝʡʰʠʝ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ 

ʚʦʟʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʘʜʝʢʚʘʪʥʳʤ 

ʩʚʦʡʩʪʚʘʤ ʦʙʲʝʢʪʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʩʫʱʥʦ-

ʩʪʴʶ gʢʨ. 

ʀʪʘʢ, ʢʘʞʜʘʷ ʠʟ ʦʪʢʨʳʪʳʭ ʵʣʝʤʝʥʪʘʨ-

ʥʳʭ ʩʪʨʫʢʪʫʨ ʠʤʝʝʪ ʩʪʨʦʛʦ ʜʝʪʝʨʤʠʥʠʨʦ-

ʚʘʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʠʟʥʘʢ ʚ ʚʠʜʝ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ʙʘʟʝ ʩʚʦʝʛʦ 

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ. 

ʉʠʩʪʝʤʥʳʡ ʠ (ʠʣʠ) ʩʣʦʞʥʦʩʠʩʪʝʤʥʳʡ 

ʤʝʪʦʜ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʤʫ 

ʤʝʪʦʜʫ ʦʜʠʥʦʯʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝ-

ʤʳʡ ʦʙʲʝʢʪ: çʦʜʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ï ʦʜʠʥ ʦʪ-

ʢʣʠʢè [1]. 

ʕʪʦʪ ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʪʨʫʜʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ, ʪ.ʢ. ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝ-

ʩʪʚʣʝʥʠʝ ʨʷʜʘ ʤʝʪʦʜʦʚ ʦʪʩʪʨʦʡʢʠ ʦʪ ʤʝ-

ʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʚ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ ʮʝʧʠ ʧʝʨʝʤʝʥʥʦ-

ʛʦ ʪʦʢʘ, ʛʜʝ R¹ 0 ʠ Z¹ 0, ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʥʝʟʘʚʠʩʠʤʦ ʠʟʤʝʨʠʪʴ ʠʭ ʚʝʣʠʯʠʥʳ, ʢʘʢ ʫʩ-

ʪʘʥʦʚʠʣ ʆʣʝʡʜʦʨʬ (1926), ʥʝʦʙʭʦʜʠʤʦ ʮʝʧʴ 

ʟʘʧʠʪʳʚʘʪʴ ʧʝʨʝʤʝʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 

wʢʨ=w(s, m, G) ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʷʝʤʦʡ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʴʶ, ʤʘʛ-

ʥʠʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʧʨʠ ʟʘʜʘʥʥʦʡ ʛʝʦ-

ʤʝʪʨʠʠ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʆʜʥʘʢʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʩ ʣʶʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 
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ʵʣʝʤʝʥʪʦʚ, ʘ ʣʠʰʴ ʩʝʣʝʢʪʠʚʥʦ, ʧʨʠ ʥʘʣʠʯʠʠ 

ʥʝʢʦʪʦʨʦʡ ʦʙʱʥʦʩʪʠ ʫ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʦʝʜʠʥʠʪʴ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʣʴʟʷ ʩʦʟʜʘʪʴ ʪʘʢʫʶ ʩʠʩʪʝʤʫ, ʢʘʢ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ: j+U+R, ʛʜʝ j ï 

ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, U ï ʧʘʜʝ-

ʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, R ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʝ. 

ʅʦ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʩʠʥʪʝʟ ʩʠʩʪʝʤ ʠ 

ʥʘ ʙʦʣʝʝ ʦʙʱʠʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʤʦʞʥʦ ʚʦʟ-

ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʵʣʝʤʝʥʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʩʠʩʪʝʤʝ ʨʷʜʦʤ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʦʙ-

ʣʘʜʘʶʱʠʭ ʨʘʟʥʦʨʦʜʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʨʘʟʤʝʨʥʦʩʪʷʤʠ. 

ɺʳʰʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʳʝ 

ʚʠʜʳ ʧʨʦʩʪʝʡʰʠʭ ʩʠʩʪʝʤ ʠ ʩʪʨʫʢʪʫʨ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. ʇʝʨʚʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʠ ʥʘʠʧʨʦ-

ʩʪʝʡʰʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ. 1ɸ) ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʷʚʣʷʝʪʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ, ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪ-

ʚʦʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ (Jn) ʦʪ ʦʜʥʦʛʦ ʢ 

ʜʨʫʛʦʤʫ ʵʣʝʤʝʥʪʫ ʠʣʠ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ, ʠ ʧʨʠ ʵʪʦʤ ʦʥʘ ʚʩʝʛʜʘ ʩʪʨʦʛʦ ʜʝʪʝʨ-

ʤʠʥʠʨʦʚʘʥʘ. ʆʜʠʥ ʨʘʟʨʳʚ ʣʠʥʠʠ ʩʚʷʟʠ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ ʠʥʬʦʨ-

ʤʘʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʪʦʢʘ ʤʘʪʝʨʠʠ): 

1221 JJJJ ÚÙÚ ,              (2) 

)()()()( 1221 IJIJIJIJ Ú×ÙÚ .     (3) 

ɺʪʦʨʘʷ ʧʨʦʩʪʝʡʰʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ. 1ɹ) 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʵʣʝʤʝʥʪʘ, ʩʦʝʜʠʥʝʥʥʳʝ 

ʤʝʞʜʫ ʩʦʙʦʡ. ɼʘʥʥʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʩʠʩʪʝʤʘ 

ʤʦʞʝʪ ʙʳʪʴ ʩʦʝʜʠʥʝʥʘ ʚ ʢʦʤʧʘʫʥʜ (ʂ), ʩʝʪʴ 

ʠʣʠ ʚ ʟʚʝʟʜʫ (Z), ʯʪʦ, ʧʦ ʩʫʱʝʩʪʚʫ, ʪʦ ʞʝ 

ʩʘʤʦʝ; ʪʦʨ (Q2
). ɺ ʧʝʨʚʳʭ ʜʚʫʭ ʠ ʚ ʯʝʪʚʝʨ-

ʪʦʡ ʩʠʩʪʝʤʘʭ ʦʜʠʥ ʦʙʨʳʚ ʚ ʩʝʪʠ ʦʪʜʝʣʷʝʪ 

ʦʜʠʥ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ, ʘ ʚ ʪʨʝʪʴʝʡ ʧʨʠ ʦʙ-

ʨʳʚʝ ʦʜʥʦʡ ʮʝʧʠ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ ʝʝ ʢʘʯʝʩʪ-

ʚʦ ʥʝ ʥʘʨʫʰʘʝʪʩʷ, ʪ.ʝ. ʪʦʨʦʠʜʘʣʴʥʘʷ ʩʚʷʟʴ 

ʦʙʣʘʜʘʝʪ ʜʘʨʦʤ ʩʪʦʧʨʦʮʝʥʪʥʦʡ ʥʘʜʝʞʥʦʩʪʠ 

ʩʚʷʟʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʦʨʦʠʜʘʣʴʥʘʷ ʩʠʩ-

ʪʝʤʘ ʜʘʞʝ ʚ ʩʘʤʦʤ ʵʣʝʤʝʥʪʘʨʥʦʤ ʚʠʜʝ, ʪ.ʝ. 

ʚ ʜʚʫʤʝʪʨʠʠ ʠʤʝʝʪ ʚ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʬʠʯʝ-

ʩʢʦʛʦ ʠʥʚʘʨʠʘʥʪʘ (ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ), ʠʥʚʘ-

ʨʠʘʥʪ ʥʘʜʝʞʥʦʩʪʠ ʩʚʷʟʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʠ-

ʥʦʯʥʦʛʦ ʨʘʟʨʳʚʘ: 

),,( gtnInvŪ$ .                       (4) 

ʀʪʘʢ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʢʦʣʴ ʫʛʦʜʥʦ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʯʝʪʳʨʝ ʪʠʧʘ ʵʣʝʤʝʥʪʘʨ-

ʥʳʭ ʩʠʩʪʝʤ. ʕʪʦ ʦʪʢʨʳʪʠʝ ʧʦʟʚʦʣʠʪ ʦʧʨʝ-

ʜʝʣʠʪʴ ʟʘʢʦʥʳ, ʢʦʪʦʨʳʤ ʧʦʜʯʠʥʷʶʪʩʷ ʚʩʝ 

ʵʪʠ ʯʝʪʳʨʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʠʟʦ-

ʣʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʤʘʩ-

ʰʪʘʙʦʚ: 

,)(:

;)()(

;

;)(T

2

0

d

consttTconstcC

constTdtconstEqdS

qK

UE

k

ko

i

¹Ù¹¹Ý

¹P-Ù¹Ù¹ÝQ

Ý

D-Ý

ññ

Ô

ä

re

j

(5) 

ʊd Ý ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ:        

ɽ0=ä(ɽi-DU) (ʪʘʢʞʝ ʧʨʘʚʠʣʦ ʂʠʨʭʛʦʬʘ); 

ʂnÝ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʟʘʨʷʜʦʚ:        

Q0=äqi; QÝ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ 

ʠʤʧʫʣʴʩʘ: I0=äI j, S ï ʩʚʝʨʪʢʘ; 

ʉÝ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʢʦʣʝʙʘʥʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝ ʦʙʦʟʥʘʯʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʬʠʟʠʢʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʨʝʜʩʪʘʚʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʤʝ-

ʥʠʪʝʣʴʥʦ ʢ ʩʦʝʜʠʥʝʥʠʷʤ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʩʭʝʤ: ʜʣʷ ʪʘʥʜʝʤ- ʠ ʢʦʤʧʘʫʥʜ-ʩʠʩʪʝʤ                       

(ʨʠʩ. 2, 4). 

ɺ ʩʠʩʪʝʤʫ ʧʦʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʚʝʣʠ-

ʯʠʥʦʡ ɽ ʚ ʤʦʤʝʥʪ t=0. ʋʯʠʪʳʚʘʷ ʥʫʣʝʚʳʝ 

ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ (ʟʘʧʘʩ ʵʥʝʨʛʠʠ ʚ ʢʦʥ-

ʜʝʥʩʘʪʦʨʘʭ W=0), ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ: 

ʢʘʢ ʙʫʜʝʪ ʩʝʙʷ ʚʝʩʪʠ U = U(t).  

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʦʧʝʨʘʪʦʨʥʳʤ ʤʝʪʦʜʦʤ 

ʨʘʩʯʝʪʘ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʊ.ʝ. ʠʤʝʝʤ 

1 2
1 1 1 2 2 2 1 2

1 2

, , ,C C
R R R R C C

I I
U I R U I R U U

pC pC
= = = =   [3]: 
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ʈʠʩ. 2. ʊʘʥʜʝʤʥʘʷ ʩʠʩʪʝʤʘ 
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ʅʘʡʜʝʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 2RI : 

( )
2

2 2

1 2 1 2 1 1 2 2 1 2 1
R

pC
I E

p C C R R p R C R C R C
= Ö

+ + + +
. 

ʀʩʧʦʣʴʟʫʷ ʪʘʙʣʠʮʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ 

ʦʪʦʙʨʘʞʝʥʠʷʤʠ F(p) ʠ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ 

f(t) [3; 4] ʜʣʷ ʥʘʰʝʛʦ ʩʣʫʯʘʷ ʠʤʝʝʤ, ʯʪʦ: 

2
1 12

1

cos sin
2

tAp
Ae t t

p p

a a
w w

a b w

- å õ
­ -æ ö

+ + ç ÷

, (6) 

1 2 1 2

1 2 1 22
1 1

1

1 cos sin
2

C C R R
t C C R R

U E e t tw w
w

-å õå õ
= Ö - -æ öæ öæ ö

ç ÷ç ÷

. (7) 

ʅʘ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ (ʝʛʦ 

ʬʦʨʤʫ) ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʚʝʣʠ-

ʯʠʥʘ 
1w(ʨʠʩ. 3ʘ, 3ʙ).  

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ï 1 ZwÍ , ʛʜʝ Z ï 

ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ. 

ʅʘ ʨʠʩ. 3ʘ ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ï ʥʘʧʨʷʞʝ-

ʥʠʝ ʥʘ C2 ʚ ʪʘʥʜʝʤʥʦʡ ʩʭʝʤʝ, ʧʫʥʢʪʠʨʥʘʷ - 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʝʤʢʦʩʪʠ ʚ RC-ʮʝʧʠ (ʜʣʷ ʉ 

ʚʳʙʠʨʘʶʪ ʉ1 ʠʣʠ ʉ2). 

ʇʦʩʢʦʣʴʢʫ ʧʦ ʬʦʨʤʫʣʝ U ʘʩʠʤʧʪʦʪʠʯʝ-

ʩʢʠ ʩʪʨʝʤʠʪʩʷ ʢ ʚʝʣʠʯʠʥʝ ʚʳʥʫʞʜʘʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ E, ʪʦ ʟʘ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʠʥʠʤʘʶʪ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ U 

ʜʦʩʪʠʛʥʝʪ ʫʨʦʚʥʷ ʚ 0,95ɽ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ï 1 RwÍ , R ï ʤʥʦ-

ʞʝʩʪʚʦʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ (ʨʠʩ. 3ʙ). 

ʊ.ʦ., ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦ-

ʩʪʘʚʣʷʝʪ: ( ).

1 2 1 2

2
ln 0.05ʧʝʨT

C C R R
=- Ö . 

ɺ ʮʝʧʠ ʜʚʘ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ, ʧʦʵʪʦʤʫ 

ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʠʪʦʛʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ-

ʤʝʥʠʤ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ, ʪ.ʝ. ʧʦʜʩʯʠ-

ʪʘʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʩʣʦʞʠʤ ʠʭ. 

 

 

 
 

                                     ʘ)                                                                    ʙ) 
 

ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ U = U(t) 
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E1

R1 R2

C1 C2

1

2

IR1          IR2          

IC1          

U E2

2'

1'

IC2          

 
ʈʠʩ. 4. ʂʦʤʧʘʫʥʜʥʘʷ ʩʠʩʪʝʤʘ 

 

 
 

ʈʠʩ. 5. ɿʘʚʠʩʠʤʦʩʪʴ U=U(t) 
 

1 1 2 2

1 1

1 2

2 2

0

0

R C C R

R C

C C

C R

I I I I

U U E

U U

U U

= + +ë
î

+ =î
ì
- + =î
î- + =í

 Ú   

1 1 2 2

1 1 1

1

1 2

1 2

2 2 2

2

1

1 1
0

1
0

R C C R

R C

C C

C R

I I I I

I R I E
pC

I I
pC pC

I I R
pC

= + +ë
î
î + =
î
î
ì
- + =î
î
î
- + =î
í

. 

ɺʳʨʘʟʠʤ ʯʝʨʝʟ 1CI  ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʪʦʢʠ: 

( )( )
1 2

1

1 1 2 2 1 2 1 2

C

pC R
I E

p C R R C R R R R
= Ö

+ + +
. 

ɺ ʪʘʙʣʠʮʝ ʩʦʦʪʚʝʪʩʪʚʠʷ [3; 4] ʥʝʪ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʦʪʦʙʨʘʞʝʥʠʷ (ʦʪʦʙʨʘʞʝʥʠʷ 

ʚʠʜʘ Ap

Bp C+
, ʛʜʝ: 

1 2 1 1 2 2 1 2 1 2, ,A C R B C R R C R R C R R= = + = +).  

ʅʦ 
2

Ap A AC

Bp C B B p BC
= -

+ +
, ʢ ʪʦʤʫ ʞʝ 

ʤʝʞʜʫ F(p) ʠ f(t) ʝʩʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʠʜʘ: 

1
( ) ( )

2

pt

D

f t F p e dp
jp

= ñ . 

ʇʦ ʩʚʦʡʩʪʚʫ ʘʜʜʠʪʠʚʥʦʩʪʠ ʠʥʪʝʛʨʘʣʦʚ 

ʠʤʝʝʤ: 

1 2C

A AC
I E

B B p BC

è ø
= -é ù

+ê ú

 Ú

( )

( )

( )1 2 1 2

1 21 1 21
1 22

1 1 2 1 2 1 2

1
R R C C

t
R R

C

C R RC
I E e

R C C R R C C

+
-

+
è ø+
é ù= Ö - Ö

+ +é ùê ú

. 

ʀʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ ʜʣʷ 1CU  

ʠ 2CU , ʧʦʣʫʯʠʤ (ʨʠʩ. 5): 
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( ) ( )

( )1 2 1 2

1 21 2
1 2

1 2 1 2 1 2 1 2

1 1
1

R R C C
t

R R

C C

R RE
U U U e

C C R R C C R R

+
­ ­ -

+
è øè ø+
é ù= + = - Ö Ö +é ù

+ +é ùê úê ú

. 
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Study of Physical Topological Properties of Elementary Structures 

 

Key words and phrases: elementary system; tandem; compound; neuron; transient. 

Abstract: This article proposes a new approach to the analysis and synthesis of complex 

technical systems from the standpoint of their physical and topological properties.                                

The description of the elementary structures as the basis for cost-effective systems with critical 

performance indicators is presented. 
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ʄ.ɸ. ɼʈɽʄʀʅɸ, ɺ.ɸ. ʂʆʇʅʆɺ, ɸ.ɸ. ʉʊɸʅʂʀʅ 

ɻʆʋ ɺʇʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ; 

ʆʆʆ çʃʦʛʠʩʪʠʢʘ ʉʝʚʝʨʦ-ɽʚʨʦʧʝʡʩʢʠʭ ʛʘʟʦʧʨʦʚʦʜʦʚè, ʛ. ʖʛʦʨʩʢ 

 

ɸʅɸʃʀɿ ʇʈʀʏʀʅ ʅʀɿʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʀʉʊɽʄ 

ʄɽʅɽɼɾʄɽʅʊɸ ʂɸʏɽʉʊɺɸ ʇʈɽɼʇʈʀʗʊʀʁ ʈʌ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʥʳʡ ʧʦʜʭʦʜ; ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘ-

ʯʝʩʪʚʘ (ʉʄʂ); ʩʪʘʥʜʘʨʪʳ ʀʉʆ ʩʝʨʠʠ 9000; 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ɸʥʥʦʪʘʮʠʷ: ʇʨʠʚʦʜʠʪʩʷ ʧʨʦʩʪʝʡʰʘʷ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʦʩʥʦ-

ʚʘʥʥʘʷ ʥʘ ʧʦʣʠʪʠʢʝ ʠʟʚʣʝʯʝʥʠʷ ʢʨʘʪʢʦ-

ʩʨʦʯʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʦʚʦʜʠʪʩʷ ʦʙʟʦʨ ʨʘʙʦʪ ʨʦʩʩʠʡʩʢʠʭ 

ʵʢʩʧʝʨʪʦʚ, ʘʥʘʣʠʟʠʨʫʶʱʠʭ ʧʨʠʯʠʥʳ ʥʠʟ-

ʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʯʝʩʪʚʘ ʠ ʧʨʝʜʣʘʛʘʶʱʠʭ ʧʫʪʠ ʚʳʭʦʜʘ ʠʟ 

ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ. ʆʩʥʦʚʥʦʡ ʚʳʚʦʜ ʚ 

ʩʪʘʪʴʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʜʦʩʪʘʪʦʢ ʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ. ʊʦʣʴʢʦ 

ʩʠʩʪʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪ-

ʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʠʪ ʧʨʝʚʨʘʪʠʪʴ ʩʠʩʪʝʤʳ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ. 

 

 
ʄʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʨʠʚʝʣʦ ʢ ʜʚʦʷʢʦʡ ʩʠʪʫʘʮʠʠ. ʉ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʚʩʝ ʙʦʣʴʰʝ ʧʨʝʜʧʨʠʷʪʠʡ ʩʝʨʪʠʬʠʮʠ-

ʨʫʶʪ ʩʚʦʠ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ 

ʀʉʆ ʩʝʨʠʠ 9000, ʯʪʦ, ʢʘʟʘʣʦʩʴ ʙʳ, ʜʦʣʞʥʦ 

ʙʳʣʦ ʧʨʠʚʝʩʪʠ ʢ ʨʦʩʪʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠ-

ʢʝ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʡ ʢ ʦʞʠʜʘʝʤʳʤ 

ʵʬʬʝʢʪʘʤ ʟʘʯʘʩʪʫʶ ʥʝ ʧʨʠʚʦʜʠʪ. ɹʦʣʝʝ ʪʦ-

ʛʦ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʚ ʩʘʤʠʭ ʧʨʠʥʮʠʧʘʭ, 

ʟʘʣʦʞʝʥʥʳʭ ʚ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘʭ.  

ɺ 50-ʝ ʠ 60-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ 

ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʙʠʟʥʝʩʘ ʷʚʣʷʣʦʩʴ 

ʧʨʦʩʪʦʝ ʩʦʦʪʥʦʰʝʥʠʝ [1]: 
ɿʘʪʨʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ + ʅʘʣʦʛʠ+ ɾʝʣʘʝʤʘʷ 

ʧʨʠʙʳʣʴ = ʎʝʥʘ. 

ʇʦ ʨʷʜʫ ʧʨʠʯʠʥ ʪʦʛʜʘ ʙʳʣʦ ʚʦʟʤʦʞʥʦ 

ʥʘʚʷʟʳʚʘʪʴ ʩʚʦʶ ʮʝʥʫ, ʠ ʨʳʥʦʯʥʳʡ ʤʝʭʘ-

ʥʠʟʤ ʝʱʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʦʣʫʯʝʥʠʶ ʞʝ-

ʣʘʝʤʦʡ ʧʨʠʙʳʣʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝ-

ʣʷ. ʀʟʜʝʨʞʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʥʝ ʙʳʣʠ ʛʣʘʚʥʦʡ ʟʘʙʦʪʦʡ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʷ, ʘ ʨʳʥʦʢ ʧʦʟʚʦʣʷʣ ʧʦʜʜʝʨʞʠʚʘʪʴ ʮʝʥʫ ʥʘ 

ʞʝʣʘʝʤʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʫʨʦʚʥʝ, ʜʝʣʘʷ 

ʬʘʢʪʠʯʝʩʢʠ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʳʥʦʢ ʨʳʥʢʦʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʅʘʯʠʥʘʷ ʩ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, 

ʫʩʣʦʚʠʷ ʜʣʷ ʙʠʟʥʝʩʘ ʥʘʯʘʣʠ ʠʟʤʝʥʷʪʴʩʷ.     

ɺ 90-ʝ ʛʦʜʳ ʧʨʠʪʷʛʘʪʝʣʴʥʘʷ ʜʣʷ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʷ ʬʦʨʤʫʣʘ ʫʩʧʝʰʥʦʛʦ ʙʠʟʥʝʩʘ ʙʳʣʘ ʚʳ-

ʥʫʞʜʝʥʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʜʨʫʛʫʶ: 
ʇʨʠʙʳʣʴ = ʎʝʥʘ ï ɿʘʪʨʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 

 ïʅʘʣʦʛʠ. 

ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʛʨʦʤ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘ-

ʨʦʚ, ʠ ʫ ʧʦʪʨʝʙʠʪʝʣʷ ʩʫʱʝʩʪʚʫʝʪ ʚʳʙʦʨ ʥʝ 

ʪʦʣʴʢʦ ʤʝʞʜʫ ʪʦʚʘʨʘʤʠ, ʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʤʝʞʜʫ ʬʠʨʤʘʤʠ, ʢʦʥʢʫʨʠʨʫʶʱʠʤʠ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʇʨʦʠʟʦʰʣʦ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʥʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʥʫʞʜ ʠ ʧʦʞʝʣʘʥʠʡ ʧʦʪʨʝ-

ʙʠʪʝʣʷ, ʠ ʨʳʥʦʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʪʨʘʥʩʬʦʨ-

ʤʠʨʦʚʘʣʩʷ ʚ ʨʳʥʦʢ ʧʦʪʨʝʙʠʪʝʣʷ. 

ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ ʈʌ ʫʪʚʝʨʞʜʘʝʪ 

ʛʣʘʚʥʫʶ ʮʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʤʝʨ-

ʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ï ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ. 

ɼʦʙʘʚʠʤ ʚ ʧʨʠʚʝʜʝʥʥʫʶ ʚʳʰʝ ʥʝʩʣʦʞʥʫʶ 
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ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʩʪʨʝʣʦʯʢʠ, ʫʢʘʟʳ-

ʚʘʶʱʠʝ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʘ ʬʦʨʤʫʣʳ: 

¬ ʇʨʠʙʳʣʴ =¬ʎʝʥʘ ï ® ɿʘʪʨʘʪʳ  

ʧʨʦʠʟʚʦʜʩʪʚʘ ï ® ʅʘʣʦʛʠ. 

ʀʟ ʵʪʦʡ ʬʦʨʤʫʣʳ (ʥʘ ʦʜʥʫ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ) ʩʣʝʜʫʝʪ, ʯʪʦ ʝʩʣʠ ʦʨʛʘʥʠʟʘʮʠʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʨʠʙʳʣʴ, ʪʦ ʦʥʘ ʩʪʨʝʤʠʪ-

ʩʷ ʫʤʝʥʴʰʠʪʴ ʥʘʣʦʛʠ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʧʨʠ 

ʤʘʢʩʠʤʠʟʘʮʠʠ ʮʝʥʳ ʧʨʦʜʫʢʮʠʠ. ɿʘʯʘʩʪʫʶ 

ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʘʝʪʩʷ ʞʝʩʪʢʘʷ ʦʨʠʝʥʪʘ-

ʮʠʷ ʪʦʣʴʢʦ ʥʘ ʧʨʠʙʳʣʴ, ʧʨʠ ʵʪʦʤ ʥʘʣʦʛʠ 

ʧʨʷʯʫʪ, ʟʘʨʧʣʘʪʫ ʥʝʜʦʧʣʘʯʠʚʘʶʪ, ʤʘʪʝʨʠʘ-

ʣʳ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʙʝʨʫʪ ʧʦʭʫʞʝ ʠ ʧʦ-

ʜʝʰʝʚʣʝ, ʘ ʮʝʥʫ ʧʦʜʥʠʤʘʶʪ çʜʦ ʧʦʪʦʣʢʘè.     

ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʦʚʘ ʦʩʥʦʚʘ ʤʳʰʣʝʥʠʷ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʵʢʦʥʦʤʠʢʠ 

ʚʦ ʤʥʦʛʠʭ ʩʝʢʪʦʨʘʭ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ. 

ʂʩʪʘʪʠ, ʧʦʜʦʙʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʵʪʦʡ ʬʦʨ-

ʤʫʣʳ ʜʘʝʪ ʦʪʚʝʪ, ʧʦʯʝʤʫ ʥʝʣʴʟʷ ʫʧʨʘʚʣʷʪʴ 

ʦʨʛʘʥʠʟʘʮʠʝʡ, ʠʩʭʦʜʷ ʪʦʣʴʢʦ ʠʟ ʬʠʥʘʥʩʦ-

ʚʳʭ  ʨʘʩʯʝʪʦʚ, ʘ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʠ ʜʨʫ-

ʛʠʝ, ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠʥʮʠʧʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ 

ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʢʣʠʝʥʪʘ, ʚʦʚʣʝʯʝʥʠʝ ʣʶʜʝʡ, 

ʣʠʜʝʨʩʪʚʦ ʠ ʜʨ. ʀʤʝʥʥʦ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʘʚʠʣ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʘʟʚʠʪʦʤ ʢʘʧʠʪʘʣʠ-

ʩʪʠʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ ʟʘʩʪʘʚʣʷʝʪ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʚʦʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʩ ʥʦʚʳʭ ʧʦʟʠʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʢʦʥʮʝʧʮʠʠ çʰʝʩʪʠ ʩʠʛʤè ʠ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʝʪʦʜʠʢ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʈʦʩʩʠʠ ʩʢʘʟʘʥʥʦʝ ʷʚʣʷʝʪʩʷ ʝʱʝ ʙʦ-

ʣʝʝ ʘʢʪʫʘʣʴʥʳʤ: ʧʘʜʝʥʠʝ çʞʝʣʝʟʥʦʛʦ ʟʘʥʘ-

ʚʝʩʘè ʠ ʚʢʣʶʯʝʥʠʝ ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʯʝ-

ʩʢʫʶ ʩʠʩʪʝʤʫ ʥʝ ʧʨʦʰʣʠ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʙʝʩʩʣʝʜʥʦ. ʇʨʠ ʵʪʦʤ ʦʪʩʪʘʚʘʥʠʝ 

ʩʪʨʘʥʳ ʥʦʩʠʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ: ʦʥʦ 

ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ 

ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʤʝʪʦʜʦʚ ʠ ʢʦʥʮʝʧʮʠʡ 

ʫʧʨʘʚʣʝʥʠʷ [4]. ʇʨʠ ʵʪʦʤ ʧʦʧʳʪʢʠ ʧʨʠʚʠʪʴ 

ʟʘʨʫʙʝʞʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʭʦʜʷʪ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝʛʜʘ ʫʩʧʝʰʥʦ [2]. 

ʅʘ ʟʘʧʘʜʝ ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ ʧʨʦʥʠʢ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʜʦ 

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ.   

ɺ ʈʦʩʩʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥʮʝʧʮʠʡ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʥʘʭʦʜʠʪʩʷ ʧʦʢʘ ʚ ʟʘʯʘ-

ʪʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ [5; 7], ʠ ʫ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ 

ʩʦʟʜʘʥʠʝʤ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥ-

ʜʘʨʪʘʤ ISO ʩʝʨʠʠ 9000, ʠ ʧʦʣʫʯʝʥʠʝʤ ʩʝʨ-

ʪʠʬʠʢʘʪʘ ʧʦ ISO 9001. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʈʦʩʩʠʷ ʩʝʡʯʘʩ, ʧʫʩʪʴ ʠ ʩ 

ʥʝʢʦʪʦʨʳʤ ʟʘʧʦʟʜʘʥʠʝʤ, ʪʦʞʝ ʦʭʚʘʯʝʥʘ 

çʨʝʚʦʣʶʮʠʝʡ ʢʘʯʝʩʪʚʘè. ʆʜʥʘʢʦ ʜʘʥʥʳʡ 

ʧʨʦʮʝʩʩ, ʢʘʢ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ, ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʨʘʟʚʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠ. ʈʷʜ ʧʨʦʩʯʝʪʦʚ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠ-

ʢʝ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʚʚʝʜʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ [2], ʚʢʫʧʝ ʩ ʥʝʚʳ-

ʩʦʢʠʤ ʦʙʱʠʤ ʫʨʦʚʥʝʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫ-

ʢʦʚʦʜʩʪʚʘ ʠ ʧʝʨʩʦʥʘʣʘ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʚʦ-

ʧʨʦʩʘʭ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ [3], ʧʨʠʚʝʣʠ 

ʢ ʪʦʤʫ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʥʝʜʨʝʥʥʳʭ 

ʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚ ʈʦʩʩʠʠ ʩʠʩʪʝʤ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʣʘʩʴ ʥʝʵʬʬʝʢʪʠʚ-

ʥʦʡ, ʘ ʠʥʦʛʜʘ ʠ ʧʨʦʩʪʦ ʙʝʩʧʦʣʝʟʥʦʡ. 

ʊʨʝʙʦʚʘʥʠʝ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʥʘʩʪʦʷʪʝʣʴʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ ʢʘʢ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ, 

ʪʘʢ ʠ ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ɼʝʤʦʥʩʪ-

ʨʘʮʠʷ ʩʚʦʝʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʦ 

ʨʝʰʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʜʲʷʚʣʝʥʠʷ ʧʦ-

ʪʨʝʙʠʪʝʣʷʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʘ 

ʪʘʢʞʝ ʜʠʧʣʦʤʦʚ ʠ ʥʘʛʨʘʜ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʢʦʥʢʫʨʩʘʭ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʯʘʩʪʫʶ ʩʦʩʨʝ-

ʜʦʪʘʯʠʚʘʝʪʩʷ ʠʤʝʥʥʦ ʥʘ ʧʦʣʫʯʝʥʠʠ ʪʘʢʠʭ 

ʥʘʛʨʘʜ, ʘ ʥʝ ʥʘ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʢʘʯʝʩʪʚʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʘʛʨʘʜʳ ʠ ʩʝʨʪʠʬʠʢʘʪʳ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʢʘʯʝʩʪʚʦ 

ʪʦʚʘʨʘ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʢʦʥ-

ʢʫʨʩʘʭ ʦʪʙʠʨʘʶʪʩʷ ʣʫʯʰʠʝ ʦʙʨʘʟʮʳ ʧʨʦ-

ʜʫʢʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 

ʦʙʳʯʥʦ ʚ çʝʜʠʥʩʪʚʝʥʥʦʤè ʵʢʟʝʤʧʣʷʨʝ.            
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ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʫʤʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʦʷʥʥʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ (ʘ ʥʝ ʦʪ 

ʢʦʥʢʫʨʩʘ ʜʦ ʢʦʥʢʫʨʩʘ) ʩʣʫʞʠʪ ʩʝʨʪʠʬʠʢʘʪ 

ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ISO 9001, 

ʧʨʠʟʥʘʥʥʳʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʢʘʢ ʜʦʢʘʟʘʪʝʣʴ-

ʩʪʚʦ ʪʦʛʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷ-

ʝʪʩʷ ʫʧʨʘʚʣʷʝʤʳʤ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʘ.  

ɺʩʣʝʜ ʟʘ ʤʘʩʩʦʚʳʤ ʚʥʝʜʨʝʥʠʝʤ ʩʪʘʥ-

ʜʘʨʪʦʚ ʀʉʆ ʩʝʨʠʠ 9000, ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʘ-

ʙʦʪʢʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʦʜʦʙʥʳʭ ʦʪʨʘʩʣʝ-

ʚʳʭ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʫʪʦʯ-

ʥʷʶʱʠʭ ʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ 

ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ ʠ ʫʯʠʪʳʚʘʶʱʠʭ ʩʧʝʮʠʬʠ-

ʢʫ ʧʨʦʠʟʚʦʜʩʪʚ. ʀʤʝʥʥʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠ-

ʥʝ 90-ʭ ʛʦʜʦʚ ʢʨʫʧʥʝʡʰʠʝ ʚ ʤʠʨʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ, 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʥʘʯʘʣʠ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʣʝʤʝʥʪʘʤ ʉʄʂ, ʠʩ-

ʭʦʜʷ ʠʟ ʩʚʦʝʡ ʩʧʝʮʠʬʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʢʦʥʪʨʘʢʪʥʳʭ ʧʨʘʚʠʣ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʟʥʘ-

ʯʘʣʴʥʦ ʟʘʷʚʣʝʥʥʘʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʩʪʘʥ-

ʜʘʨʪʦʚ ʀʉʆ ʩʝʨʠʠ 9000 ʦʢʘʟʘʣʘʩʴ ʧʦʜ ʩʦ-

ʤʥʝʥʠʝʤ [4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ ʈʦʩʩʠʠ 

ʜʣʷ ʨʷʜʘ ʦʪʨʘʩʣʝʡ ʪʨʝʙʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ 

ʀʉʆ 9001 ʩʪʘʣʠ ʨʘʩʰʠʨʷʪʴʩʷ ʠ ʫʛʣʫʙ-

ʣʷʪʴʩʷ. 

ʅʘʧʨʠʤʝʨ, ʆɸʆ çɻʘʟʧʨʦʤè (ɻʘʟʧʨʦʤ) 

ʚ 2006 ʛ. ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ ʧʦʣʠʪʠʢʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʀʉʆ 

ʩʝʨʠʠ 9000 ʨʘʟʨʘʙʦʪʘʣ ʠ ʫʪʚʝʨʜʠʣ ʩʪʘʥʜʘʨ-

ʪʳ ʦʨʛʘʥʠʟʘʮʠʡ (ʉʊʆ) ɻʘʟʧʨʦʤ ʩʝʨʠʠ 9000 

ʥʘ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʂʘʢ ʠ ʚ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʟʘ ʦʩʥʦʚʫ 

ʚʟʷʪʘ ʩʪʨʫʢʪʫʨʘ ʀʉʆ 9001, ʠ ʜʦʙʘʚʣʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʣʘʥʫ ʢʘʯʝ-

ʩʪʚʘ, ʘʪʪʝʩʪʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʤʦʪʠʚʘʮʠʠ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ, ʘʥʘʣʠʟʫ ʚʦʟ-

ʤʦʞʥʳʭ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦ-

ʩʪʠ ʠ ʪ.ʜ., ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʚʫʶ ʯʘʩʪʴ 

ʩʪʘʥʜʘʨʪʘ ʉʊʆ ɻʘʟʧʨʦʤ 9001-2006. ɺʪʦʨʘʷ 

ʯʘʩʪʴ ʉʊʆ ɻʘʟʧʨʦʤ 9001-2006 ʥʘʟʳʚʘʝʪʩʷ 

çʉʧʝʮʠʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷè ʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʦʨʛʘʥʠʟʘʮʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʢʘʧʠʪʘʣʴʥʳʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ: ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʪʨʦʠʪʝʣʴ-

ʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʧʨʦʝʢʪʥʦ-ʠʟʳʩʢʘʪʝʣʴʩʢʠʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ, ʩʪʨʦʠʪʝʣʴʥʳʤ ʧʦʜʨʷʜʯʠʢʘʤ, 

ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʢʘʟʯʠʢʘʤ ʠ ʜʨ. ɺ ʵʪʦʡ ʯʘʩʪʠ 

ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʫʢʘʟʘʥʠʷ ʧʦ ʟʘʢʫʧʢʘʤ 

ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʭʨʘʥʝ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭ-

ʥʦʣʦʛʠʷʤ.  

ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʉʊʆ ɻʘʟʧʨʦʤ 9001-

2006 ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ, ʨʘʙʦʪʘʶʱʠʤ ʥʘ ʧʦʣʝ ɻʘʟʧʨʦʤʘ, 

ʥʫʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʫ ʫʞʝ ʩʝʡ-

ʯʘʩ, ʘ ʥʝ ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ. ʉʫʱʝʩʪʚʫʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʜʦʨʘʙʦʪʢʠ ʉʄʂ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʉʊʆ ɻʘʟʧʨʦʤ ʚ ʩʝʨ-

ʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʩʦʟʜʘʥʠʷ 

ʝʝ ʚ ʪʝʭ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪ ʩ ʥʫʣʷ.        

çɼʣʷ ʢʦʤʧʘʥʠʡ, ʢʫʧʠʚʰʠʭ ʩʝʨʪʠʬʠʢʘʪ ʠ 

ʞʝʣʘʶʱʠʭ ʨʝʘʙʠʣʠʪʠʨʦʚʘʪʴʩʷ, ʵʪʦ ʭʦʨʦ-

ʰʠʡ ʰʘʥʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʭʨʘʥʠʪʴ ʩʚʦʝ 

ʣʠʮʦè [6]. 

ʂʘʢ ʷʩʥʦ ʠʟ ʧʨʝʜʳʜʫʱʝʡ ʮʠʪʘʪʳ, ʧʨʦ-

ʙʣʝʤʘ ʧʦʢʫʧʢʠ ʩʝʨʪʠʬʠʢʘʪʦʚ ʠ ʥʠʟʢʦʝ ʢʘ-

ʯʝʩʪʚʦ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʩʫʱʝ-

ʩʪʚʫʝʪ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ. ʊʘʢʦʝ ʧʦʣʦ-

ʞʝʥʠʝ ʜʝʣ ʦʪʤʝʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, 

ʢʦʛʜʘ ʨʝʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʜʤʝʥʷʶʪʩʷ ʚʠ-

ʜʠʤʦʩʪʴʶ ʜʝʡʩʪʚʠʡ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ 

ʤʠʨʘ [7].  

ʇʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʣʦʞʠʚʰʝʡʩʷ 

ʩʠʪʫʘʮʠʠ ʩ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʥʘʨʝ-

ʢʘʥʠʡ ʥʘ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʦʧʳʪ ʨʦʩʩʠʡ-

ʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʚʷʟʘʥ-

ʥʳʡ ʩ ʦʮʝʥʠʚʘʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʄʂ, 

ʥʦ ʠ ʩʦʙʩʪʚʝʥʥʳʡ ʘʚʪʦʨʩʢʠʡ ʦʧʳʪ ʨʘʟʨʘ-

ʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘ-

ʯʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ.  

ʉʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ 

ʧʝʨʝʭʦʜ ʢ çɺʩʝʦʙʱʝʤʫ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪ-

ʚʦʤè ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʤʠʨʘ, ʜʦ 

ʩʠʭ ʧʦʨ ʧʦʣʥʦʩʪʴʶ ʥʝ ʦʩʫʱʝʩʪʚʠʣʩʷ.          

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

çɺʩʝʦʙʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤè ï ʪʝʭ-

ʥʦʣʦʛʠʷ ʨʳʥʢʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʙʦʨʴʙʦʡ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʨʦʜʫʢ-

ʮʠʠ ʟʘ ʩʚʦʝʛʦ ʢʣʠʝʥʪʘ. ʄʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ 
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ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʛʦʜʥʷ ʝʱʝ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʦʱʫʪʠʣʠ ʥʘ ʩʝʙʝ ʩʧʝʮʠʬʠʢʫ ʨʳʥʢʘ, ʪʘʢ ʢʘʢ 

ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ ʣʠʙʦ ʤʦʥʦʧʦʣʠʩʪʘʤʠ, 

ʣʠʙʦ ʠʤʝʶʪ ʫʩʪʦʡʯʠʚʳʡ ʩʧʨʦʩ ʥʘ ʧʨʦʜʫʢ-

ʮʠʶ. ʊʘʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʜʦʣʞʘʶʪ ʧʦ-

ʥʠʤʘʪʴ ʧʦʜ ʢʘʯʝʩʪʚʦʤ ʚʳʧʫʩʢ ʙʝʟʜʝʬʝʢʪ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʋ 

ʤʥʦʛʠʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʣʦʞʠʣʩʷ ʫʩ-

ʪʦʡʯʠʚʳʡ ʩʪʝʨʝʦʪʠʧ, ʯʪʦ ʧʨʦʜʚʠʞʝʥʠʝ ʠʜʝʡ 

çɺʩʝʦʙʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤè ʩʨʝʜʠ 

ʧʝʨʩʦʥʘʣʘ ʧʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠ-

ʪʝʣʴʥʳʤ ʚʩʣʝʜʩʪʚʠʝ ʩʧʝʮʠʬʠʢʠ ʤʝʥʪʘʣʠʪʝ-

ʪʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʫ ʥʝʛʦ ʚ ʩʦʚʝʪʩʢʠʡ 

ʧʝʨʠʦʜ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʯʪʦ ʜʦ 

ʩʠʭ ʧʦʨ ʧʝʨʩʦʥʘʣ ʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ çʧʦ ʩʪʘʨʠʥ-

ʢʝè, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʪʦ, ʯʪʦ ʩʢʘʞʝʪ ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ, ʠ ʥʝ ʥʝʩʝʪ ʣʠʯʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʛʦ ʪʨʫʜʘ. ɽʩʣʠ ʦʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʚ ʤʝʥʝʜʞʤʝʥʪʝ 

ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ, ʪʦ 

ʦʥʘ, ʩʢʦʨʝʝ, ʥʘʧʦʤʠʥʘʝʪ ʩʤʳʩʣ ʧʦʛʦʚʦʨʢʠ 

çʢʪʦ ʚ ʣʝʩ, ʢʪʦ ʧʦ ʜʨʦʚʘè, ʠ ʵʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʷʚʣʝʥʠ-

ʝʤ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʡʩʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ [5]. ʆʜʥʘ-

ʢʦ, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʧʝʨʝʜ ʨʦʩ-

ʩʠʡʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʝʠʟʙʝʞʥʦ ʚʩʪʘ-

ʶʪ ʚʦʧʨʦʩʳ ʚʥʝʜʨʝʥʠʷ çɺʩʝʦʙʱʝʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤè, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʩʦʟʜʘ-

ʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ, ʝʝ ʩʝʨʪʠʬʠʢʘ-

ʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥ-

ʪʘ. ʀʤʝʥʥʦ ʩ ʧʦʥʠʤʘʥʠʷ ʵʪʦʛʦ ʰʘʛʘ ʥʘʯʠ-

ʥʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪ-

ʚʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʨʪʠʬʠʢʘʪ ʥʘ ʩʠʩʪʝʤʫ 

ʤʝʥʝʜʞʤʝʥʪʘ ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫʪʠ, ʧʨʦʧʫʩʢʦʤ 

ʜʣʷ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʨʳʥʦʢ, ʛʜʝ ʧʨʠʥʷʪʳ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ 

ʝʜʠʥʳʝ ʧʨʘʚʠʣʘ çʠʛʨʳè ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ. ɺʩʪʫʧʣʝʥʠʝ ʈʦʩʩʠʠ ʚʦ ɺʩʝʤʠʨʥʫʶ ʪʦʨ-

ʛʦʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ (ɺʊʆ) ʩʪʘʚʠʪ ʨʦʩʩʠʡ-

ʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷ ʚʳʙʦʨʘ: çʠʛ-

ʨʘʪʴè ʣʠ ʧʦ ʧʨʘʚʠʣʘʤ, ʧʨʠʥʷʪʳʤ ʮʠʚʠʣʠʟʦ-

ʚʘʥʥʳʤ ʨʳʥʢʦʤ, ʣʠʙʦ ʦʩʪʘʚʘʪʴʩʷ ʚ ʠʣʣʶ-

ʟʦʨʥʳʭ ʦʞʠʜʘʥʠʷʭ, ʯʪʦ ʟʘʧʘʜʥʳʝ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʥʝ ʩʦʩʪʘʚʷʪ ʢʦʥʢʫʨʝʥʮʠʠ ʨʦʩʩʠʡʩʢʦʤʫ 

ʙʠʟʥʝʩʫ.  

ʂʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ʉʄʂ ʢ 2001 ʛ., ʜʦ 80 % ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʢ ʧʨʦʮʝʩʩʫ ʚʥʝʜʨʝʥʠʷ ʧʨʠʥʮʠʧʦʚ 

TQM ʦʪʥʝʩʣʠʩʴ ʬʦʨʤʘʣʴʥʦ, ʩʦʙʣʶʜʘʷ ʣʠʰʴ 

ʪʨʝʙʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʠ ʥʝ ʧʦʣʫʯʠʣʠ ʞʝ-

ʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺʥʝʜʨʝʥʠʝ ʥʝ ʧʨʦʩʪʦ 

ʥʝ ʧʨʠʥʝʩʣʦ ʞʝʣʘʝʤʦʡ ʧʨʠʙʳʣʠ, ʥʦ ʠ ʥʝ 

ʦʢʫʧʠʣʦ ʟʘʪʨʘʪʳ [3]. ʇʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝ-

ʪʠʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪ-

ʚʘ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʦʩʪʝʧʝʥʥʦ ʫʣʫʯʰʠʣʠ ʦʮʝʥʢʠ ʵʢʩʧʝʨʪʦʚ, ʠ 

ʜʦʣʷ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʉʄʂ ʫʧʘʣʘ ʜʦ         

50ï60 % [2].  

ʉʨʘʚʥʠʚʘʷ ʥʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ [5] ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʝʡ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʩʦʚʧʘʜʝʥʠʝ ʚ 

ʪʦʤ, ʯʪʦ ʤʥʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʦ ʢʦʨʧʦʨʘʪʠʚ-

ʥʳʭ ʮʝʥʥʦʩʪʷʭ ʠ ʟʥʘʯʠʤʳʭ ʘʩʧʝʢʪʘʭ ʜʝ̫-

ʪʝʣʴʥʦʩʪʠ ʧʦ ʢʘʯʝʩʪʚʫ ʥʝ ʷʚʣʷʶʪʩʷ ʫʩʪʦʡ-

ʯʠʚʳʤʠ ʠ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʧʦʜ ʢʘʢʠʤ-ʣʠʙʦ 

ʚʦʟʜʝʡʩʪʚʠʝʤ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʙʦ-

ʣʝʝ ʛʣʫʙʠʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʧʦ-

ʥʷʪʴ: ʣʘʙʠʣʴʥʦʩʪʴ ʤʥʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʮʝʥʥʦʩʪʝʡ ʣʠʙʦ ʵʪʦ 

ʝʩʪʴ ʧʨʦʷʚʣʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʝʜʦʚʝʨʠʷ ʣʶʜʝʡ ʢ ʨʝʬʦʨʤʘʤ, ʧʨʦʚʦʜʠʤʳʤ 

ʚ ʈʦʩʩʠʠ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ʊʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʧʘʣʠ ʚ 

ʪʦʤ, ʯʪʦ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʚʥʝʜʨʝ-

ʥʠʠ ʪʝʭʥʦʣʦʛʠʠ çɺʩʝʦʙʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤè. ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʢʫʣʴʪʫʨʳ ʨʦʩ-

ʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʝ çʧʦʨʪʨʝʪʳè, ʧʦʵʪʦʤʫ ʢ ʢʘʞʜʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʜʦʣʞʝʥ ʚʳʨʘʙʘʪʳʚʘʪʴʩʷ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʡ ʧʦʜʭʦʜ ʚ ʘʜʘʧʪʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ 

çɺʩʝʦʙʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤè.  

 ʄʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʠ ʫʜʝʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 
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ʧʨʦʙʣʝʤʘʤ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʡ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʜʨʫʛʠʤʠ ʘʢʪʦʨʘʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ 

ʨʘʟʚʠʪʠʷ ʠ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʢʦʛʜʘ ʨʘ-

ʙʦʪʥʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʨʝʩʫʨʩʦʤ ʨʘʟʚʠʪʠʷ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʠ ʦʙʱʝʩʪʚʘ. ʈʦʩʩʠʡʩʢʠʝ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝ-

ʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʜʝʣʷʶʪ 

ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʚʥʫʪʨʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʫʜʝʣʷʷ ʜʦʣʞʥʦʛʦ 

ʚʥʠʤʘʥʠʷ ʩʦʮʠʘʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʣʠʙʦ ʩ ʥʝʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʩʦʮʠʘʣʴʥʳʤ 

ʘʩʧʝʢʪʘʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʣʠʙʦ ʩ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝ-

ʩʪʚʦʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦʦʙʱʝ, ʢʦʛʜʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʧʨʦʜʫʢʮʠʠ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ, ʯʪʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦ ʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚ ʈʦʩ-

ʩʠʠ ʪʦʣʴʢʦ ʥʘʯʘʣʠʩʴ ʠ ʥʦʩʷʪ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʥʝ ʨʘʩʰʠʨʷʷʩʴ ʧʦʢʘ ʧʦ ʨʘʟʣʠʯ-

ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ.  

ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʉʄʂ ʥʘ ʨʷʜʝ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʯʝʚʠʜʥʦʡ ʧʨʠʯʠʥʦʡ ʦʪʩʫʪ-

ʩʪʚʠʷ ʵʬʬʝʢʪʘ ʦʪ ʚʥʝʜʨʝʥʠʷ ʉʄʂ ʷʚʣʷʝʪʩʷ 

ʩʪʨʝʤʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦ-

ʢʠ ʧʦʣʫʯʠʪʴ ʩʝʨʪʠʬʠʢʘʪ ʚ ʫʱʝʨʙ ʟʘʣʦʞʝʥ-

ʥʳʤ ʚ ʩʪʘʥʜʘʨʪʳ ʧʨʠʥʮʠʧʘʤ ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʯʝʩʪʚʘ ʠ ʥʝʞʝʣʘʥʠʝ ʠʣʠ ʥʝʫʤʝʥʠʝ ʨʘʙʦ-

ʪʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥ-

ʜʘʨʪʦʚ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟ-

ʜʘʶʪ ʜʦʢʫʤʝʥʪʳ ʉʄʂ çʨʘʜʠ ʜʦʢʫʤʝʥʪʦʚè, 

ʥʘʜʝʷʩʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝ-

ʥʠʷ ʚʦʟʥʠʢʥʝʪ ʩʘʤʘ ʩʦʙʦʡ. ɺʘʞʥʝʡʰʝʡ 

ʧʨʠʯʠʥʦʡ ʦʪʩʫʪʩʪʚʠʷ ʵʬʬʝʢʪʘ ʦʪ ʉʄʂ ʷʚ-

ʣʷʝʪʩʷ, ʩ ʥʘʰʝʡ ʪʦʯʢʠ, ʟʨʝʥʠʷ ʦʪʩʫʪʩʪʚʠʝ 

ʤʝʪʦʜʠʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʉʄʂ. 
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Abstract: The paper presents the simplest economic base of low efficiency of quality 

management systems of Russian enterprises depending on the short-term policy of maximum 

profit. The review of the published materials of Russian experts concerning the causes of the low 

efficiency of quality management systems of Russian enterprises is presented. The main 

conclusion of the article points to insufficient competence of employees. Only the systematic use 

of the competence approach will transform the quality management system into an effective 

management tool. 
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ʊ.ʄ. ʂʋʃʖʂʀʅɸ 

ɻʆʋ ɺʇʆ çʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʊʘʤʙʦʚ 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʄɽʍɸʅʀɿʄɸ ʋʇʈɸɺʃɽʅʀʗ 

ʉʊʈɸʊɽɻʀʏɽʉʂʀʄʀ ʀ ʉʈɽɼʅɽʉʈʆʏʅʓʄʀ ɿɸʊʈɸʊɸʄʀ 

ɺ ʈɸʄʂɸʍ ʉʀʉʊɽʄʓ ʄɽʅɽɼɾʄɽʅʊɸ ʂɸʏɽʉʊɺɸ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʤʦʜʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ; ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ; ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʝ ʫʩʣʫʛʠ; ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʯʝʩʪʚʘ (ʉʄʂ) ʚʫʟʘ; ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʠ 

ʦʧʝʨʘʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʩʭʦʜʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ; ʫʯʝʪ ʟʘʪʨʘʪ; ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ 

ʧʨʦʜʫʢʮʠʷ; ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɸʥʥʦʪʘʮʠʷ: ʆʩʥʦʚʥʦʡ ʦʙʣʘʩʪʴʶ ʧʨʠ-

ʤʝʥʝʥʠʷ ʉʄʂ ʚʫʟʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʦʜʫʢʮʠʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪ-

ʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʩʣʫʛʠ. ʋʯʝʪ ʟʘʪʨʘʪ ʥʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʩʣʫʛʠ ʠ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ ʤʦʞʥʦ ʦʩʫʱʝʩʪ-

ʚʣʷʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʦʧʝ-

ʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʦʚʘʥʠʷ ʨʝ-

ʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʪʨʝʙʫʝʤʳʡ ʫʨʦ-

ʚʝʥʴ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-

ʛʦ ʧʨʦʮʝʩʩʘ. 
 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʠʙʦ-

ʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʝ ʤʦ-

ʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʤʝʪʦʜʘʭ ʠ ʧʦʜʭʦʜʘʭ: 

1) ʦʮʝʥʦʯʥʳʡ ʧʦʜʭʦʜ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝ-

ʩʪʚʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

2) ʢʦʥʮʝʧʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 
ʚʩʝʦʙʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ (TQM  ï 

Total Quality Management); 

3) ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʨʝʙʦʚʘʥʠʷʭ 

ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ISO ʩʝʨʠʠ 9000. 

ʄʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʮʝ-

ʥʦʯʥʦʤ ʧʦʜʭʦʜʝ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʠʩʪʝʤʘʪʠ-

ʯʝʩʢʦʝ ʧʨʦʚʝʜʝʥʠʝ ʩʘʤʦʦʮʝʥʢʠ ʜʣʷ ʚʳʷʚʣʝ-

ʥʠʷ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʝʛʦ ʨʘʟʚʠ-

ʪʠʷ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʠ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʤʝʨʳ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʚʳʷʚ-

ʣʝʥʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʫʣʫʯʰʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

ʄʦʜʝʣʴ ʤʝʥʝʜʞʤʝʥʪʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ TQM, ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜ 

ʦʮʝʥʦʢ, ʦʜʥʘʢʦ ʦʩʥʦʚʘʥʘ ʥʘ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ 

ʘʥʘʣʠʟʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ 

ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ. 

ʂʦʥʮʝʧʮʠʷ TQM ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ 

ʯʝʪʢʦ ʠ ʷʩʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʤʠʩʩʠʠ, 

ʚʠʜʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʙʦʪʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʩʪʦʨʦʥʥʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʦʩʥʦʚʥʳʭ ʚʠʜʘʭ 

ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ) ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ (ʆʆ). 

ʄʦʜʝʣʴ ʤʝʥʝʜʞʤʝʥʪʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʪʨʝʙʦʚʘʥʠʷʭ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ISO ʩʝʨʠʠ 

9000, ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʚʳʷʚʣʝʥʠʝ ʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʢ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ, ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. 

ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʚʫʟʘ ʷʚ-

ʣʷʶʪʩʷ: ʧʦʪʨʝʙʠʪʝʣʠ (ʘʙʠʪʫʨʠʝʥʪʳ, ʩʪʫʜʝʥ-

ʪʳ, ʨʦʜʠʪʝʣʠ, ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ); 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʩʫʙʲ-

ʝʢʪʦʚ ʌʝʜʝʨʘʮʠʠ, ʩʦʚʝʪ ʨʝʢʪʦʨʦʚ ʚʫʟʦʚ ʨʝ-
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ʛʠʦʥʦʚ, ʩʣʫʞʙʳ ʟʘʥʷʪʦʩʪʠ, ʩʨʝʜʩʪʚʘ ʤʘʩʩʦ-

ʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʨʝʜʥʠʝ ʫʯʝʙʥʳʝ ʠ ʩʧʝ-

ʮʠʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʨʘʙʦʪʥʠʢʠ 

ʚʫʟʘ ʠ ʨʘʙʦʪʦʜʘʪʝʣʠ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʉʄʂ ʚʫʟʘ ï ʵʪʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʩʥʦʚʥʦʡ ʧʨʦ-

ʜʫʢʮʠʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʝ ʫʩʣʫʛʠ. ʋʯʝʪ ʟʘʪʨʘʪ ʥʘ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʝ ʫʩʣʫʛʠ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʦʩʫʱʝ-

ʩʪʚʣʷʪʴ ʧʫʪʝʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ              

ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ ï 

ʵʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʫʩʣʦʚʠʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʠʥʘʥʩʦʚʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ-

ʦʙʭʦʜʠʤʳ ʠ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʚʳʧʫʩʢʘ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛ. 

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʵʪʠʭ ʮʝʣʷʭ ʩʠʩʪʝʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ 

ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʪʨʘʪ. 

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʠ ʩʨʝʜʥʝʩʨʦʯʥʳʤʠ ʟʘʪʨʘ-

ʪʘʤʠ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ 

ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʝʝ. ʎʝʣʴʶ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘ-

ʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʘʯʝʩʪ-

ʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ʧʦ-

ʣʠʪʠʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʤʳʩʣ ʠʟʤʝʥʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʟʘʪʨʘ-

ʪʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦʙʳ, ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʙʶʜʞʝʪʥʳʤʠ ʨʘʩʭʦʜʘʤʠ, ʚʥʝʜʨʠʪʴ ʚ 

ʧʨʘʢʪʠʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ 

ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʥʘ ʢʦʪʦ-

ʨʳʝ ʚʳʜʝʣʝʥʳ ʫʢʘʟʘʥʥʳʝ ʩʨʝʜʩʪʚʘ.          

ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʦʪʚʝʪʩʪ-

ʚʝʥʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘʜ-

ʤʠʥʠʩʪʨʘʪʦʨʦʚ ʟʘʪʨʘʪ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʠʭ ʠ ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʣʘʥʦʚ. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ 

ʙʶʜʞʝʪ, ʚ ʦʩʥʦʚʥʦʤ, ʬʦʨʤʠʨʫʶʪ ʧʫʪʝʤ ʠʥ-

ʜʝʢʩʘʮʠʠ ʩʣʦʞʠʚʰʠʭʩʷ ʨʘʩʭʦʜʦʚ ʚ ʧʨʝʜʳ-

ʜʫʱʠʡ ʧʝʨʠʦʜ, ʘ ʚʦʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠʤʝʶʪ ʯʝʪʢʫʶ 

ʧʨʠʚʷʟʢʫ ʢ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʀʤʝʥʥʦ 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʮʝʣʝʚʦʝ ʠ ʨʘ-

ʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʄʦʜʝʣʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘ-

ʪʨʘʪʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʭʦʜ ʢ ʤʥʦʛʦʣʝʪ-

ʥʝʤʫ ʙʶʜʞʝʪʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ï ʩ ʫʩʪʘʥʦʚ-

ʣʝʥʠʝʤ ʞʝʩʪʢʠʭ ʧʨʘʚʠʣ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ 

ʠ ʩʪʨʫʢʪʫʨʳ ʘʩʩʠʛʥʦʚʘʥʠʡ, ʧʦʚʳʰʝʥʠʝʤ 

ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʦʙʲʝʤʦʚ ʨʝʩʫʨʩʦʚ, ʢʦʪʦ-

ʨʳʤʠ ʫʧʨʘʚʣʷʶʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʙʶʜʞʝʪ-

ʥʳʭ ʩʨʝʜʩʪʚ. ʉʦʟʜʘʝʪʩʷ ʩʠʩʪʝʤʘ ʬʠʥʘʥʩʦ-

ʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʠ ʨʝʟʫʣʴʪʘʪʠʚ-

ʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ 

ʩ ʯʝʪʢʦʡ ʫʚʷʟʢʦʡ ʟʘʪʨʘʪ ʩ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. 

ʈʝʬʦʨʤʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1) ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʥʦʛʦ ʫʯʝʪʘ 
ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ; 

2) ʚʳʜʝʣʝʥʠʝ ʙʶʜʞʝʪʦʚ ʜʝʡʩʪʚʫʶʱʠʭ 
ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ; 

3) ʧʝʨʝʭʦʜ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʠ ʩʨʝʜʥʝ-

ʩʨʦʯʥʦʤʫ ʬʠʥʘʥʩʦʚʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ; 

4) ʨʘʩʰʠʨʝʥʠʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤʥʦ-ʮʝʣʝʚʳʭ ʤʝʪʦʜʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʪʨʘʪ; 

5) ʫʧʦʨʷʜʦʯʝʥʠʝ ʧʨʦʮʝʜʫʨ ʩʦʩʪʘʚʣʝʥʠʷ 
ʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʙʶʜʞʝʪʘ; 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ 

ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ: 

1) ʧʨʦʛʥʦʟ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʫʟʘ; 

2) ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʣʘʥʦʚʳʭ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

3) ʟʘʢʨʝʧʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʣ-

ʥʦʤʦʯʠʡ ʟʘ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ; 
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4) ʢʦʥʪʨʦʣʴ ʩʪʝʧʝʥʠ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. 

ʎʝʣʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ: ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦ-

ʢʦʛʦ ʢʘʯʝʩʪʚʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ 

ʚʫʟʘ ʚ ʪʝʢʫʱʝʤ ʧʝʨʠʦʜʝ ʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. 

ʄʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʠ ʩʨʝʜʥʝʩʨʦʯʥʳʤʠ ʟʘʪʨʘ-

ʪʘʤʠ (ʋʉʉɿ) ʥʘʮʝʣʝʥʳ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ.   

ʕʪʠ ʤʝʪʦʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʢʦʥʮʝʧʮʠʝʡ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜ-

ʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ, ʧʨʠʥʷʪʦʡ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠ-

ʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 22 ʤʘʷ 2004 ʛ. ˉ 249 çʆ ʤʝ-

ʨʘʭ ʧʦ ʧʦʚʳʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʙʶʜ-

ʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚè. ʆʙʱʝʡ ʮʝʣʴʶ ʵʪʦʛʦ ʨʝ-

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷ-

ʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ,                 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦ-

ʣʠʪʠʢʦʡ. 

ɸʥʘʣʦʛʠʯʥʦ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝʭʘ-

ʥʠʟʤʘ ʋʉʉɿ ʚ ʨʘʤʢʘʭ ʉʄʂ ʆʆ ʛʣʘʚʥʦʡ ʮʝ-

ʣʴʶ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʨʘʩʭʦ-

ʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʜʦʩʪʠʞʝ-

ʥʠʝ ʮʝʣʝʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʠ ʩʨʝʜʥʝʩʨʦʯʥʳʤʠ ʧʣʘʥʘ-

ʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ 

ʥʝʜʦʩʪʘʪʦʢ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʜʦ ʩʠʭ ʧʦʨ ʤʝ-

ʪʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʦʚ ʧʫʪʝʤ ʠʥʜʝʢ-

ʩʘʮʠʠ ʩʣʦʞʠʚʰʠʭʩʷ ʨʘʩʭʦʜʦʚ ʚ ʧʨʝʜʳʜʫʱʠʡ 

ʧʝʨʠʦʜ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʥʠ-

ʨʦʚʘʥʠʝʤ ʠ ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʬʠʥʘʥʩʦʚʳʭ 

ʩʨʝʜʩʪʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʲʝʤ ʚʳʜʝʣʷʝʤʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʆʆ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ 

ʟʘʚʠʩʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʠʭ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʶʪʩʷ ʩʪʠʤʫʣʳ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʧʨʠ-

ʦʨʠʪʝʪ ʧʦʣʫʯʘʝʪ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ 

ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʚʳʜʝʣʝʥʥʳʭ ʩʨʝʜʩʪʚ.      

ʇʨʠ ʵʪʦʤ ʧʦʣʥʦʤʦʯʠʷ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʥʠʞʥʠʝ 

ʫʨʦʚʥʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʤʝʭʘʥʠʟʤʘ ʋʉʉɿ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʚʦʧʨʦʩʳ: 

ï ʧʨʦʮʝʜʫʨʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

ï  ʪʠʧʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʥʘ ʧʨʠʤʝʨʝ 

ʌɻɹʆʋ ɺʇʆ çʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè); 

ï  ʩʭʝʤʘ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʭ ʬʫʥʢʮʠʡ ʜʣʷ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝ-

ʣʝʥʠʡ ʆʆ; 

ï  ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʮʠʢʣ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʨʝʘʣʠʟʘʮʠʠ, ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ, ʘ, ʧʨʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ, ʠ ʢʦʨʨʝʢʮʠʠ ʠʩʧʦʣʥʝʥʠʷ ʙʶʜ-

ʞʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

ï  ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʮʝʥʪʨʦʚ ʬʠʥʘʥʩʦ-

ʚʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ ʆʆ; 

ï  ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʙʶʜʞʝʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ; 

ï  ʧʨʠʯʠʥʳ ʟʘʪʨʫʜʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʤʝʭʘʥʠʟʤʘ 

ʋʉʉɿ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ; 

ï  ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʤʝʭʘʥʠʟʤʘ 

ʋʉʉɿ ʚ ʨʘʤʢʘʭ ʉʄʂ ʆʆ; 

ï  ʚʟʘʠʤʦʩʚʷʟʴ ʜʦʢʫʤʝʥʪʦʚ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʩ ʧʨʦ-

ʮʝʜʫʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʦʚ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʨʠʩ. 1). 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠ ʥʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ (ʬʘʢʪʦʨʳ) ʟʘʪʨʫʜʥʝʥʠʡ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʋʉʉɿ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɸʥʘʣʠʟ ʵʪʠʭ ʬʘʢʪʦ-

ʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘ-

ʥʠʟʤʘ ʋʉʉɿ. 
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ʈʠʩ. 2. ɺʟʘʠʤʦʩʚʷʟʴ ʜʦʢʫʤʝʥʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʩ ʧʨʦʮʝʜʫʨʘʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

 

ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʧʨʠʯʠʥʘ-

ʤʠ ʟʘʪʨʫʜʥʝʥʠʡ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʨʘʙʦʪ 

ʷʚʣʷʣʠʩʴ: 

ï  ʦʪʩʫʪʩʪʚʠʝ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʋʉʉɿ; 

ï  ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʮʝʥʪʨʦʚ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʉ.ɸ. ʄɸʊɺɽɽɺ 

ʌɻɹʆʋ ɺʇʆ çʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʊʘʤʙʦʚ 

 

ʄɸʈʂɽʊʀʅɻʆɺʓɽ ʀ ʉʆʎʀɸʃʔʅʓɽ ɸʉʇɽʂʊʓ 

ʂɸʏɽʉʊɺɸ ɾʀɿʅʀ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʧʦʢʘʟʘʪʝʣʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ; ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ; ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ. 

ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʦʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ. ʆʜʥʠʤ 

ʠʟ ʪʘʢʠʭ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ 

çʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷè. 

 

 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʝʛʦ ʨʝʛʠʦ-

ʥʦʚ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʥʘʩʝʣʝʥʠʷ. ʎʝʥʪʨʘʣʴʥʘʷ ʠʜʝʷ ʤʘʨʢʝʪʠʥʛʘ ï 

ʠʜʝʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ ʣʝʞʠʪ 

ʚ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʋʯʝʥʳʝ 

ʤʥʦʛʠʭ ʩʪʨʘʥ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʟʨʘʙʦʪʢʫ ʧʦ-

ʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʜʦʣʞʥʳ 

ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʪʘ-

ʢʠʭ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ çʢʘ-

ʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷè. 

ʅʝʤʝʮʢʠʡ ʫʯʝʥʳʡ ʀ. ʐʪʝʬʬʝʥ ʧʦʜ ʢʘ-

ʯʝʩʪʚʦʤ ʞʠʟʥʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ 

ʵʢʦʥʦʤʠʢʦʡ ʚ ʠʥʪʝʨʝʩʘʭ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝ-

ʣʝʥʠʷ. ʆʙʨʘʟʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʥʷʪʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʜʘʝʪ ʢʘʥʘʜʩʢʠʡ ʬʠʣʦʩʦʬ  

ʄ. ɹʫʥʛʝ: çʂʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʤ ʜʳ-

ʰʘʪ ʣʶʜʠ, ʠ ʚʦʜʘ, ʢʦʪʦʨʫʶ ʦʥʠ ʧʴʶʪ, ʩʪʦʠ-

ʤʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʠʱʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʝʜʷʪ, 

ʨʘʟʤʝʨ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʞʠʣʴʷ, ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥʠ ʧʦʣʫʯʘʶʪ ʦʪ ʩʝʤʝʡʥʦʡ 

ʞʠʟʥʠ ʠ ʨʘʙʦʪʳ, ʩʪʝʧʝʥʴ ʠʭ ʫʯʘʩʪʠʷ ʚ ʜʝʣʘʭ 

ʦʙʱʝʩʪʚʘ, ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʨʘʙʦʪʝ ʠ 

ʥʘ ʫʣʠʮʝ, ʢʦʣʠʯʝʩʪʚʦ ʢʥʠʛ, ʢʦʪʦʨʳʝ ʦʥʠ ʯʠ-

ʪʘʶʪ, ʪʝʘʪʨʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʥʠ ʧʦʩʝʱʘʶʪ ï ʚʩʝ ʵʪʠ ʢʘʯʝʩʪʚʘ, ʚʤʝʩʪʝ 

ʚʟʷʪʳʝ, ʚ ʧʨʠʥʮʠʧʝ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠè. ʌʨʘʥʮʫʟʩʢʠʡ ʫʯʝʥʳʡ ɾʘʥ 

ɻʘʨʜʝʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʪ.ʝ. ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ 

ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠ-

ʘʣʴʥʳʭ ʙʣʘʛ, ʟʘʥʷʪʦʩʪʠ, ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ 

ʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʙʣʘʛʦʧʨʠʷʪ-

ʥʘʷ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. ɻʣʘʚʥʦʝ, ʥʘ ʯʪʦ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʝ ï ʯʝʣʦʚʝʢ 

ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʦʙʣʘʜʘʪʴ ʚʝʱʘʤʠ, ʥʦ ʠ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʙʣʘʛʘʤ ʢʫʣʴʪʫʨʳ, ʨʘʟʚʠ-

ʪʠʶ ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʚʠʞʝʥʠʶ ʧʦ ʩʦ-

ʮʠʘʣʴʥʦʡ ʣʝʩʪʥʠʮʝ, ʫʯʘʩʪʠʶ ʚ ʨʝʰʝʥʠʠ ʩʦ-

ʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʪʨʫʜʦʤ ʠ ʪ.ʜ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʘʪʝʛʦʨʠʷ 

çʢʘʯʝʩʪʚʦ ʞʠʟʥʠè ʪʨʘʢʪʦʚʘʣʘʩʴ ʜʦ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʪʦʣʴʢʦ ʢʘʢ ʥʝʤʘʨʢʩʠʩʪ-

ʩʢʘʷ ʩʠʩʪʝʤʘ ʩʦʮʠʘʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʢʘ-

ʯʝʩʪʚʘ ʞʠʟʥʠ. ʀ.ɺ. ɹʝʩʪʫʞʝʚ-ʃʘʜʘ ʫʪʚʝʨ-

ʞʜʘʝʪ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ï ʵʪʦ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʨʷʜʘ ʚʘʞʥʝʡʰʠʭ ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦ-

ʩʪʝʡ: çʂʘʢ ʞʠʚʝʪʩʷ ʯʝʣʦʚʝʢʫ, ʢʘʢ ʫʜʦʚʣʝ-

ʪʚʦʨʷʶʪʩʷ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ ʚʳʩʰʠʭ ʧʦʨʷʜ-

ʢʦʚ, ʚʦ ʠʤʷ ʯʝʛʦ ʦʥ ʞʠʚʝʪ, ʢʘʢʦʚ ʩʤʳʩʣ ʝʛʦ 

ʞʠʟʥʠ, ʫʜʦʚʣʝʪʚʦʨʝʥ ʣʠ ʦʥ ʩʚʦʝʡ ʞʠʟʥʴʶè. 

ɸ.ɹ. ɹʘʨʳʰʝʚʘ ʧʨʝʜʣʘʛʘʝʪ ʩʠʩʪʝʤʫ ʦʮʝ-

ʥʦʢ ʦʙʱʝʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʯʝʨʝʟ ʠʥʜʠʢʘʪʦʨʳ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ.          

ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʵʪʫ ʩʠʩʪʝʤʫ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʩʦʮʠʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ï ʜʝʤʦ-

ʢʨʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʵʢʦʥʦʤʠ-
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ʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝ ʙʦʣʴʰʝ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥ-

ʪʘʮʠʡ ʯʝʣʦʚʝʢʘ, ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ 

ʚʢʣʶʯʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʯʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ, ʛʘʨʘʥʪʠʡ ʩʚʦʙʦʜʳ, ʛʘʨʤʦʥʠʠ ʯʝʣʦʚʝ-

ʢʘ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳʜʚʠʛʘʝʪʩʷ ʟʘʜʘʯʘ ʦʮʝʥʢʠ 

ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʥʝʩʪʦʠʤʦʩʪʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, 

ʩʫʱʝʩʪʚʫʶʪ ʨʘʩʯʝʪʥʳʝ, ʵʢʩʧʝʨʪʥʳʝ, ʩʦʮʠʦ-

ʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʟʥʘʯʝ-

ʥʠʡ. ʅʘʠʙʦʣʴʰʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʧʨʠ ʦʮʝʥʢʝ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦʣʫʯʠʣ ʠʥʜʝʢʩ ʨʘʟʚʠʪʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥ-

ʥʳʭ ʅʘʮʠʡ (ʆʆʅ) ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʫʨʦʚʥʷ ʞʠʟʥʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ.  

ʀʥʜʝʢʩ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ I0 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʛʨʘʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʢʘʢ ʫʩʨʝʜʥʝʥ-

ʥʦʝ ʟʥʘʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʦʙʦʙʱʘʶ-

ʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ 

ʘʩʧʝʢʪʳ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ:  

I0 = (I1 + I2 + I3) / 3, 

ʛʜʝ I1 ï ʠʥʜʝʢʩ ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʠ ʞʠʟʥʠ (ʜʦʣʛʦʣʝʪʠʷ), ʢʦʪʦʨʳʡ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜ-

ʩʪʦʷʱʝʡ ʧʨʠ ʨʦʞʜʝʥʠʠ ʞʠʟʥʠ; I2 ï ʠʥʜʝʢʩ 

ʜʦʩʪʠʛʥʫʪʦʛʦ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʟʤʝ-

ʨʷʝʤʦʛʦ ʢʘʢ ʩʦʚʦʢʫʧʥʳʡ ʠʥʜʝʢʩ ʛʨʘʤʦʪʥʦ-

ʩʪʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʚʦʢʫʧʥʦʡ ʜʦʣʠ 

ʫʯʘʱʠʭʩʷ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝ-

ʥʠʷ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʝʡ;              

I3 ï ʠʥʜʝʢʩ ʫʨʦʚʥʷ ʞʠʟʥʠ, ʨʘʚʥʳʡ ʩʢʦʨʨʝʢ-

ʪʠʨʦʚʘʥʥʦʤʫ ʨʝʘʣʴʥʦʤʫ ʚʘʣʦʚʦʤʫ ʚʥʫʪʨʝʥ-

ʥʝʤʫ ʧʨʦʜʫʢʪʫ (ɺɺʇ) ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʫʢʘʟʘʥʥʳʭ ʪʨʝʭ 

ʠʥʜʝʢʩʦʚ ʤʝʪʦʜʠʢʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢ-

ʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʝʪʳʨʝʭ 

ʧʦʢʘʟʘʪʝʣʝʡ: 

1) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʦʷʱʝʡ 

ʧʨʠ ʨʦʞʜʝʥʠʠ ʞʠʟʥʠ: ʤʠʥʠʤʘʣʴʥʘʷ ï 25, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ï 85;  

2) ʛʨʘʤʦʪʥʦʩʪʴ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ï 

0ï100 %;  

3) ʩʦʚʦʢʫʧʥʘʷ ʜʦʣʷ ʫʯʘʱʠʭʩʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ï 0ï100 %;  

4) ʨʝʘʣʴʥʳʡ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ 
ʜʦʣʣʘʨʦʚʦʤ ʠʩʯʠʩʣʝʥʠʠ ʧʦ ʧʘʨʠʪʝʪʫ ʧʦʢʫ-

ʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ï 100 ʠ 40 000 ʜʦʣʣ.  

ʉʭʝʤʘ ʨʘʩʯʝʪʦʚ ʠʥʜʝʢʩʘ ʨʘʟʚʠʪʠʷ ʯʝʣʦ-

ʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʚʝ-

ʜʝʥʠʝ ʝʛʦ ʢ ʰʢʘʣʝ ʦʪ 0 ʜʦ 1, ʠʤʝʷ ʚ ʚʠʜʫ, 

ʯʪʦ ʯʝʤ ʙʣʠʞʝ ʠʥʜʝʢʩ ʢ ʝʜʠʥʠʮʝ, ʪʝʤ ʚʳʰʝ 

ʩʪʨʘʥʘ ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ. ʉʧʝʮʠʘʣʠʩʪʳ 

ʆʆʅ ʧʨʦʚʦʜʷʪ ʝʞʝʛʦʜʥʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ 174 ʩʪʨʘʥ ʤʠʨʦʚʦʛʦ ʩʦ-

ʦʙʱʝʩʪʚʘ ʠ ʦʧʨʝʜʝʣʷʶʪ ʤʝʩʪʦ ʢʘʞʜʦʡ ʩʪʨʘ-

ʥʳ ʚ ʨʘʥʞʠʨʦʚʘʥʥʦʤ ʨʷʜʫ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘ-

ʪʝʣʷʤ. ʉʘʤʳʤ ʚʳʩʦʢʠʤ ʠʥʜʝʢʩʦʤ ʨʘʟʚʠʪʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʣʘʜʘʶʪ ʅʦʨ-

ʚʝʛʠʷ, ʉʐɸ, ʇʦʨʪʫʛʘʣʠʷ. ʈʦʩʩʠʷ ʩ 1994 ʛ. 

ʚʭʦʜʠʪ ʚ ʨʘʟʨʷʜ ʩʪʨʘʥ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ 

ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʉʥʠ-

ʞʝʥʠʝ ʫʨʦʚʥʷ ʚ ʥʘʰʝʤ ʛʦʩʫʜʘʨʩʪʚʝ ʩʚʷʟʘʥʦ 

ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʥʠʟʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ɺɺʇ.  

ʀʥʜʝʢʩ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʥʝʧʦʣʥʦ ʦʪʨʘʞʘʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘʧʨʠʤʝʨ, ʦʥ ʥʝ ʦʭ-

ʚʘʪʳʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ 

ʮʠʚʠʣʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʥʜʝʢʩʝ ʩʦʮʠ-

ʘʣʴʥʳʡ ʘʩʧʝʢʪ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʴ ʫʨʦʚʥʝʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʪʩʫʪʩʪʚʫʶʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠ-

ʪʠʷ ʥʘʫʢʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʪ.ʜ.  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʙʝʜʥʦʩʪʠ: ʘʙʩʦʣʶʪʥʦʡ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ. ɸʙʩʦʣʶʪʥʘʷ ʙʝʜʥʦʩʪʴ ï ʵʪʦ 

ʦʪʩʫʪʩʪʚʠʝ ʜʦʭʦʜʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʤʠʥʠʤʫʤʘ ʞʠʟʥʝʥʥʳʭ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʣʠʯʥʦʩʪʠ (ʠʣʠ ʩʝʤʴʠ), ʪ.ʝ.  ʵʪʦ ʜʦʭʦʜʳ 

ʥʠʞʝ ʙʶʜʞʝʪʘ ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʙʝʜʥʦʩʪʴ ï ʵʪʦ ʢʦʛʜʘ ʜʦʭʦʜ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 40ï60 % ʜʦʭʦʜʘ, ʩʣʦʞʠʚʰʝ-

ʛʦʩʷ ʧʦ ʩʪʨʘʥʝ. 

ʂʦʥʮʝʧʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʰʠʨʝ ʠ ʧʨʦʛʨʝʩʩʠʚʥʝʡ ʪʨʘʜʠʮʠ-
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ʦʥʥʳʭ ʪʝʦʨʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʥʘ ʘʚʪʦʥʦʤʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʯʠʩʪʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʠ ʠʭ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʦʪʨʳʚ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʪ-

ʥʦʰʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʟʥʘʶʪ ʚʝ-

ʜʫʱʠʝ ʵʢʦʥʦʤʠʩʪʳ ʤʠʨʘ. 
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ʅ.ɺ. ʇʈʆʂʆʌʔɽɺ 

ʌɻɹʆʋ ɺʇʆ çʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʊʘʤʙʦʚ 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ɸʉʇɽʂʊʓ ʂɸʏɽʉʊɺɸ 

ʇʈʆɼʋʂʎʀʀ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʠʥʪʝʨʥʝʪ; 

ʙʠʟʥʝʩ; ʩʪʨʘʪʝʛʠʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ; 

ʨʳʥʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʪʦʚʘʨʘ; ʢʘʯʝ-

ʩʪʚʦ ʧʨʦʜʫʢʪʘ. 

ɸʥʥʦʪʘʮʠʷ: ʀʥʪʝʨʥʝʪ ï ʵʪʦ ʧʝʨʩʧʝʢ-

ʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʨʘʟʚʠʪʠʷ 

ʙʠʟʥʝʩʘ. ʀʥʪʝʨʥʝʪ ʧʦʜʯʠʥʷʝʪʩʷ ʦʙʱʠʤ ʙʠʟ-

ʥʝʩ-ʟʘʢʦʥʘʤ, ʠ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʪʨʘʪʝ-

ʛʠʠ ʧʨʦʜʚʠʞʝʥʠʷ ʢʦʤʧʘʥʠʠ ʥʘ ʠʥʪʝʨʥʝʪ-

ʪʝʨʨʠʪʦʨʠʠ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩ-

ʩʝ ʨʳʥʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢ-

ʮʠʠ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ. 
 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʥ-

ʪʝʨʥʝʪ ï ʵʪʦ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʩʨʝʜʘ ʜʣʷ ʨʘʟ-

ʚʠʪʠʷ ʙʠʟʥʝʩʘ. ʀʤʝʷ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ, ʦʥ, 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʜʯʠʥʷʝʪʩʷ ʦʙʱʠʤ ʙʠʟʥʝʩ-

ʟʘʢʦʥʘʤ, ʠ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʪʨʘʪʝʛʠʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʢʦʤʧʘʥʠʠ ʥʘ ʠʥʪʝʨʥʝʪ-

ʪʝʨʨʠʪʦʨʠʠ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩ-

ʩʝ ʨʳʥʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʀʥʪʝʨʥʝʪ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʫʥʠ-

ʢʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥ-

ʥʦʡ ʩʨʝʜʦʡ, ʢʦʪʦʨʘʷ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʠ ʚʨʝʤʝʥʥʳʤʠ ʨʘʤʢʘʤʠ. 

ɻʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʚ ʢʦʤʤʝʨʯʝ-

ʩʢʦʤ ʧʨʦʜʚʠʞʝʥʠʠ, ʙʨʝʥʜʠʥʛʝ ʠ ʠʤʠʜʞʝ-

ʚʦʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʩʧʦʩʦʙʥʦ ʜʘʪʴ ʦʱʫ-

ʪʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʆʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪ-

ʚʘ (ʉʄʂ) ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʩʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʜʝʡʩʪʚʠʡ, ʢʦʪʦ-

ʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʨʝʩʫʨʩʳ ʜʣʷ ʧʨʝʚʨʘʱʝʥʠʷ 

ʚʭʦʜʷʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʳʭʦʜʷʱʠʝ. 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ  ï ʧʦ-

ʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶ-

ʱʘʷʩʷ ʩʠʩʪʝʤʘ, ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳ-

ʜʝʣʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʪʜʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʠ ʝʛʦ ʦʩʦʙʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪ-

ʩʷ ʦʧʨʘʚʜʘʥʥʳʤ ʝʝ ʜʦʧʦʣʥʝʥʠʝʤ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʉʄʂ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʳʜʝʣʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢ-

ʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʪʜʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʪʨʝ-

ʙʫʝʪ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ʅʘʠ-

ʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ: 

ī ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʦʣʠ ʠ ʤʝʩʪʘ 
ʧʨʦʮʝʩʩʘ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʉʄʂ; 

ī ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʚʠʣ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʠ ʪʘʢʪʠʯʝʩʢʦʤʫ ʧʣʘʥʠ-

ʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ 

ʧʨʦʜʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ; 

ī ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʚʠʣ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 
ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʢʘʯʝʩʪʚʫ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨ-

ʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ; 

ī ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʨʠʪʝʨʠʷ ʠ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨʥʝʪ-

ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʉʄʂ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. 

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝ-

ʜʫʶʱʝʤ: 

1) ʘʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 
ʩʝʨʠʠ ʀʉʆ 9000 ʥʘ ʧʨʝʜʤʝʪ ʚʦʟʤʦʞʥʦʡ ʠʥ-

ʪʝʛʨʘʮʠʠ ʚ ʉʄʂ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦ-

ʜʫʢʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 

ʪʦʯʝʢ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʧʨʦʮʝʩʩʦʚ 
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ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʧʦʣʠʪʠʢʦʡ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘ-

ʯʝʩʪʚʘ; 

2) ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ 

ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ 

ʧʨʦʜʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʠ ʦʢʘʟʘʥʠʷ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʘ ʠʭ ʧʨʠʤʝʥʝ-

ʥʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ 

ʪʘʢʪʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ 

ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩ-

ʪʠ ʢʘʯʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ; 

3) ʨʘʟʨʘʙʦʪʢʘ ʘʩʧʝʢʪʦʚ ʬʠʢʩʠʨʦʚʘʥʠʷ 

ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦ-

ʮʝʩʩʘ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ 

ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʢʘʯʝʩʪʚʫ, ʦʧʠʩʳʚʘʶʱʝʤ 

ʉʄʂ ʧʨʝʜʧʨʠʷʪʠʷ; 

4) ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʧʦʩʦ-

ʙʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʥʦʛʦʤʝʨʥʦʩʪʠ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʅʘʫʯʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʨʝ-

ʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪ-

ʚʘ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʟʚʝʩʪʥʳʭ 

ʨʝʰʝʥʠʡ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʠʭ ʥʝ-

ʜʦʩʪʘʪʢʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʠʥʪʝʨ-

ʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʶ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦ-ʤʦʪʠ-

ʚʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʠʥʪʝʨʥʝʪ-ʧʦʟʠʮʠʦ-

ʥʠʨʦʚʘʥʠʷ. 

ɼʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʚʦʧʨʦʩʘʤ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨʥʝʪ-

ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ ʉʄʂ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʫʜʝʣʷʣʦʩʴ. ɺ ʠʟ-

ʚʝʩʪʥʳʭ ʥʘʤ ʪʨʫʜʘʭ ʦʪʩʫʪʩʪʚʫʝʪ ʩʠʩʪʝʤʥʳʡ 

ʘʥʘʣʠʟ ʩʫʱʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʠ-

ʩʫʪʩʪʚʫʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʩʫʙʲʝʢʪʠʚʠʟʤ 

ʦʮʝʥʦʢ ʢʘʯʝʩʪʚʘ. 

ʄʥʦʛʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʪʝʭʥʠʯʝ-

ʩʢʠʤ ʚʦʧʨʦʩʘʤ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʠʥ-

ʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ, ʠʟʫʯʝʥʠʶ ʝʝ ʠʥʩʪʨʫ-

ʤʝʥʪʘʨʠʷ ʠ ʩʦʚʝʨʰʝʥʥʦ ʦʙʭʦʜʷʪʩʷ ʩʪʦʨʦ-

ʥʦʡ ʚʦʧʨʦʩʳ ʚʥʫʪʨʝʥʥʝʡ ʚʟʘʠʤʦʩʚʷʟʠ ʠ 

ʩʠʩʪʝʤʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘ-

ʟʠʷ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʠʥʪʝʨʥʝʪ-

ʧʨʦʜʚʠʞʝʥʠʷ. 

ɺʦʟʤʦʞʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʨʝʰʝʥʠʶ 

ʦʙʦʟʥʘʯʝʥʥʳʭ ʟʘʜʘʯ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1) ʢʘʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʝʛʦ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ, ʦʙʨʘʟʫʶʱʠʭ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ 

ʧʝʪʣʶ ʢʘʯʝʩʪʚʘ, ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʫ-

ʜʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʠ ʤʝʩʪʘ ʠʥʪʝʨʥʝʪ-

ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ ʉʄʂ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʠʤʝʥʥʦ ʥʘ ʵʪʘʧʘʭ 

ʧʝʪʣʠ ʢʘʯʝʩʪʚʘ; 

2) ʨʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʠʩʪʝ-

ʤʘʪʠʢʠ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʠʥʪʝʨʥʝʪ-

ʧʨʦʜʚʠʞʝʥʠʷ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʪʘʢʪʠʯʝʩʢʦʛʦ 

ʧʣʘʥʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʠʥʪʝʨ-

ʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ; 

3) ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʬʦʨʤʠ-

ʨʦʚʘʥʠʶ ʜʦʢʫʤʝʥʪʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʉʄʂ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʘʟʜʝʣʝ ʠʥʪʝʨʥʝʪ-

ʧʨʦʜʚʠʞʝʥʠʝ, ʚ ʢʦʪʦʨʳʭ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 

ʧʦʣʠʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ 

ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʘ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʦʭʚʘʯʝʥʳ ʚʩʝ ʧʨʠʤʝʥʷʝʤʳʝ 

ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ, ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ, 

ʠʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ, ʦʪʥʦʩ̫ -

ʱʠʝʩʷ ʢ ʧʨʦʮʝʩʩʫ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ; 

4) ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝ-

ʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨ-

ʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʢʦʥʢʨʝʪ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʠʥʪʝʨʥʝʪ-

ʧʨʦʝʢʪʫ ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʩʦʦʪʚʝʪʩʪ-

ʚʠʷ ʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ 

ʢʘʯʝʩʪʚʫ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʪʝʡ ʫʩʪʨʘʥʝʥʠʷ 

ʧʨʠʯʠʥ ʨʝʘʣʴʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʩʦʦʪ-

ʚʝʪʩʪʚʠʡ; 

5) ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ 

ʦʮʝʥʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-
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ʩʪʠʢ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦ-

ʜʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ 

ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ 

ʩʪʘʜʠʷʭ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. 
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ʈ. ɸʂʇɽʈʆɺ 

ɻʆʋ ɺʇʆ çʅʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥʘè, ʛ. ɹʘʢʫ 

 

ʇʈʆɹʃɽʄʓ ʈɸɿɺʀʊʀʗ ʉʆɺʈɽʄɽʅʅʆʁ ʌʀʅɸʅʉʆɺʆʁ  

ʉʀʉʊɽʄʓ ɸɿɽʈɹɸʁɼɾɸʅɸ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʫʩʣʦʚʠʷ ʛʣʦ-

ʙʘʣʠʟʘʮʠʠ; ʬʠʥʘʥʩʦʚʘʷ ʩʠʩʪʝʤʘ; ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ; ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ. 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝ-

ʤʳ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. 

ɸʚʪʦʨ ʨʘʩʢʨʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʜʦʨʝʬʦʨ-

ʤʝʥʥʳʡ ʧʝʨʠʦʜ, ʠ ʩʨʘʚʥʠʚʘʝʪ ʠʭ ʩ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʦʡ. ɸʚʪʦʨ ʧʨʦ-

ʚʝʣ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ 

ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ.  
 

 

ʌʠʥʘʥʩʦʚʘʷ ʩʠʩʪʝʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʘʷʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚ 

ʩʦʟʜʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʦʥʜʦʚ ʜʝʥʝʞ-

ʥʳʭ ʩʨʝʜʩʪʚ, ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʌʠ-

ʥʘʥʩʳ, ʦʪʨʘʞʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʴ 

ʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʥʝʞʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ, ʩʚʷʟʘʥʳ ʩ ʧʨʦʮʝʩʩʘʤʠ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʢʘʧʠʪʘʣʘ ʚ ʦʙʱʝ-

ʩʪʚʝʥʥʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʌʠʥʘʥʩʳ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ, ʧʨʦʷʚʣʷʷʩʴ ʚ ʦʙʱʝʩʪ-

ʚʝʥʥʦʡ ʞʠʟʥʠ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ, ʩʦʧʨʦ-

ʚʦʞʜʘʶʪʩʷ ʜʚʠʞʝʥʠʝʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʠʙʳʣʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʬʦʥʜʦʚ ʚʥʫʪʨʠʭʦʟʷʡʩʪ-

ʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʫʧʣʘʪʝ ʥʘʣʦʛʦʚ ʚ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ, ʧʝʨʝʯʠʩʣʝʥʠʠ 

ʩʨʝʜʩʪʚ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ ʠ ʙʣʘʛʦ-

ʪʚʦʨʠʪʝʣʴʥʳʝ ʬʦʥʜʳ ʥʝʧʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʜʚʠʞʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ʆʜʥʘʢʦ 

ʥʘʩʢʦʣʴʢʦ ʙʳ ʜʚʠʞʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ 

ʥʝ ʙʳʣʦ ʟʘʤʝʪʥʳʤ, ʚʩʝ ʞʝ ʦʥʦ ʥʝ ʤʦʞʝʪ 

ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʳʪʴ ʩʫʱʥʦʩʪʴ ʬʠʥʘʥʩʦʚ. 

ʄʳ ʩʦʛʣʘʩʥʳ ʩ ʤʥʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ 

ʦʙʣʘʩʪʠ ʬʠʥʘʥʩʦʚ, ʯʪʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʫʱ-

ʥʦʩʪʠ ʬʠʥʘʥʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦʩʦʙʝʥ-

ʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʥʫʪʨʝʥʥʶʶ ʧʨʠ-

ʨʦʜʫ ʚʩʝʭ ʬʠʥʘʥʩʦʚʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳ ʠ ʚʦʟʥʠʢʘʶʪ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʮʝʩʩʘ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʚ ʣʶʙʦʡ ʩʬʝʨʝ ʦʙʱʝʩʪʚʝʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʬʠʥʘʥʩʳ ï ʵʪʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʝ ʦʜʥʫ ʩʪʦʨʦʥʫ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ.  

ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠ-

ʥʘʥʩʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʚ ʩʪʦʠ-

ʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʭʦ-

ʟʷʡʩʪʚʦʚʘʥʠʷ. ɺ ʩʠʣʫ ʵʪʦʛʦ, ʚʘʞʥʳʤ ʫʩʣʦ-

ʚʠʝʤ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘ-

ʣʠʯʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʜ-

ʥʘʢʦ ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦ-

ʩʪʴʶ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʫʱʥʦʩʪʴ ʬʠʥʘʥʩʦʚ. 

ɿʜʝʩʴ ʫʯʘʩʪʚʫʶʪ ʪʘʢʞʝ ʪʘʢʠʝ ʢʘʪʝʛʦʨʠʠ, ʢʘʢ 

ʬʠʥʘʥʩʳ, ʢʨʝʜʠʪ, ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʮʝʥʘ. 

ʌʠʥʘʥʩʦʚʳʝ ʦʪʥʦʰʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ, ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʜʝʣʝʥʠʷ ʩʪʦʠ-

ʤʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚ-

ʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʦ ʝʩʪʴ ʧʦʷʚʣʷʶʪʩʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʥʜʦʚ ʜʝ-

ʥʝʞʥʳʭ ʜʦʭʦʜʦʚ ʠ ʥʘʢʦʧʣʝʥʠʡ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʜʦʭʦʜʘ ʥʘ 

ʧʨʠʙʳʣʴ, ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦʝ ʩʪʨʘ-

ʭʦʚʘʥʠʝ, ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʠ 

ʧʨʦʯʠʝ ʬʦʥʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʬʠʥʘʥʩʦʚ. ʆʪʥʦʰʝʥʠʷ, ʚʳʨʘʞʘʶʱʠʝ ʧʨʦ-

ʮʝʩʩ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʙʳʣʠ ʥʘ ʢʘʧʠʪʘʣʴ-
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ʥʳʝ ʚʣʦʞʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʶ ʬʦʥʜʦʚ ʤʘʪʝ-

ʨʠʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ., ʦʪʥʦʩʷʪʩʷ 

ʢ ʬʠʥʘʥʩʦʚʳʤ ʦʪʥʦʰʝʥʠʷʤ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʬʠʥʘʥʩʦʚ ʚʦ ʚʩʝʭ ʩʪʨʫʢ-

ʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʵʢʦʥʦʤʠʢʠ ʠ ʦʪ-

ʨʘʩʣʷʭ ʭʦʟʷʡʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ ʯʝʨʝʟ ʬʠʥʘʥʩʳ ʥʝʧʨʝʤʝʥʥʦ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʜʚʠʞʝʥʠʝʤ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʦʨʤʝ ʬʠʥʘʥʩʦ-

ʚʳʭ ʨʝʩʫʨʩʦʚ. ʋ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʵʪʠ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʬʦʨ-

ʤʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʥʳʭ ʬʦʥʜʦʚ ʜʝ-

ʥʝʞʥʳʭ ʜʦʭʦʜʦʚ, ʦʪʯʠʩʣʝʥʠʡ ʠ ʧʦʩʪʫʧʣʝ-

ʥʠʡ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʥʫʞʜ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘ-

ʪʝʨʠʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ, 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʠ 

ʠʥʳʭ ʥʫʞʜ ʦʙʱʝʩʪʚʘ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʬʠ-

ʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʩʫʙʲʝʢ-

ʪʫ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʫ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʠʭ 

ʦʪ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʧʨʦʚʝʩʪʠ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʦʡ ʠ ʬʠʥʘʥʩʘʤʠ. ʊʦ ʝʩʪʴ, ʭʦʪʷ ʦʨʛʘʥʠ-

ʟʘʮʠʷ ʬʦʥʜʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʦʪʥʦʩʠʪʩʷ 

ʢ ʬʠʥʘʥʩʦʚʳʤ ʦʪʥʦʰʝʥʠʷʤ, ʢʦʥʢʨʝʪʥʦ ʚʳ-

ʜʘʯʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʥʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʌʠʥʘʥʩʦʚʳʝ ʬʦʥʜʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʦʙʱʠʭ ʜʝʥʝʞʥʳʭ 

ʬʦʥʜʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʥʘʨʦʜʥʦʤ 

ʭʦʟʷʡʩʪʚʝ. ʆʨʛʘʥʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨ-

ʩʦʚ ʚ ʬʦʨʤʝ ʬʦʥʜʦʚ ʦʙʲʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦ-

ʠʟʚʦʜʩʪʚʘ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʫʚʷʟʘʪʴ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʝ ʣʶʙʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʩ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʙʱʝʩʪʚʘ, ʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʝʜʫʱʠʭ 

ʦʪʨʘʩʣʝʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʦʣʥʝʝ ʫʚʷʟʘʪʴ ʦʙʱʝʩʪʚʝʥʥʳʝ, ʢʦʣʣʝʢʪʠʚ-

ʥʳʝ ʠ ʣʠʯʥʳʝ ʠʥʪʝʨʝʩʳ ʠ ʘʢʪʠʚʥʦ ʚʦʟʜʝʡ-

ʩʪʚʦʚʘʪʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʈʘʩʩʤʦʪʨʝʥʠʝ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʥʦʩʠʪʝʣʝʡ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʦʟʚʦ-

ʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʬʠʥʘʥʩʳ ʦʪ ʜʨʫʛʠʭ 

ʢʘʪʝʛʦʨʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʩʪʦʠʤʦʩʪʠ, ʪʘʢ ʢʘʢ ʜʨʫʛʠʝ ʢʘʪʝʛʦʨʠʠ ʥʝ 

ʠʤʝʶʪ ʧʦʜʦʙʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʥʦʩʠʪʝʣʝʡ. 

ʇʨʦʮʝʩʩ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʟʜʘʥʥʦʛʦ ʚ ʦʙʱʝ-

ʩʪʚʝ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʠ ʥʘ-

ʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʥʦʚʥʳʤ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʩʪʦʠʤʦʩʪʠ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ 

ʚʳʩʪʫʧʘʝʪ ʬʠʥʘʥʩʦʚʘʷ ʩʠʩʪʝʤʘ. 

ʇʨʦʷʚʣʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʚʠʯʥʦʛʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢ-

ʪʘ. ʇʨʠ ʵʪʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʦʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʬʦʨʤʳ ʥʘʢʦʧʣʝʥʠʡ ʠ ʜʝʥʝʞʥʳʭ ʜʦʭʦʜʦʚ. 

ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʤʝʞʜʫ ʩʫʙʲ-

ʝʢʪʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʝʝ 

ʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷ-

ʶʪʩʷ ʯʝʨʝʟ ʬʠʥʘʥʩʳ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʧʝ-

ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʬʠʥʘʥʩʦʚ ʥʝʧʨʝʤʝʥʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʜʚʠʞʝʥʠʝʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʣʫʯʠʚʰʠʭ 

ʦʩʦʙʫʶ ʬʦʨʤʫ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʬʦʨʤʠʨʫʝʤʳʭ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʥʳʭ ʜʝʥʝʞʥʳʭ 

ʜʦʭʦʜʦʚ, ʦʪʯʠʩʣʝʥʠʡ ʠ ʧʦʩʪʫʧʣʝʥʠʡ, 

ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʣʠʯʠʠ ʫ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡ-

ʩʪʚʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʘ. ɼʝʥʝʞʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʠ ʠʥʳʭ ʥʫʞʜ 

ʦʙʱʝʩʪʚʘ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʥʝ-

ʟʘʚʠʩʠʤʦ ʦʪ ʦʙʱʝʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʬʦʨʤʘʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʦʨʤʳ ʠ 

ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʧʨʠʨʦ-

ʜʝ ʦʙʱʝʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʳʝ ʮʝʣʝʚʳʝ ʜʝʥʝʞʥʳʝ ʬʦʥʜʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʜʦʣʛʘʤʠ 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʬʠʥʘʥʩʦʚʦʡ ʧʦ-

ʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʜʦʣʛʘ ʬʠʥʘʥʩʦʚʳʝ ʦʪʥʦʰʝʥʠʷ, 

ʙʫʜʫʯʠ ʩʦʩʪʘʚʣʷʶʱʝʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝ-

ʤʳ, ʥʦʩʷʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʜʣʷ 
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ʜʨʫʛʠʭ ʝʝ ʟʚʝʥʴʝʚ. ɼʦʣʛʦʚʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʜʨʫʛʠʤʠ ʬʦʨʤʘʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ, ʙʶʜʞʝʪʥʦʡ ʧʦ-

ʣʠʪʠʢʦʡ. ʇʦʵʪʦʤʫ ʫʧʨʘʚʣʝʥʠʝ ʜʦʣʛʘʤʠ, ʷʚ-

ʣʷʶʱʠʤʠʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʜʦʣʛʦʚʦʡ ʧʦ-

ʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʜʦʣʞʥʦ ʧʦʜʯʠʥʷʪʴʩʷ 

ʧʨʠʥʮʠʧʘʤ ʬʠʥʘʥʩʦʚʦʡ ʧʦʣʠʪʠʢʠ.  

ʇʦʜ ʵʬʬʝʢʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʤʠ ʜʦʣʛʘʤʠ ʧʦʥʠʤʘʝʪʩʷ ʩʚʦʝ-

ʚʨʝʤʝʥʥʦʝ ʠ ʧʦʣʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʦʙʷʟʘ-

ʪʝʣʴʩʪʚ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʝʤ ʚ ʦʩʥʦʚʥʦʤ 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʣʠʢʚʠʜʥʦ-

ʩʪʠ ʙʘʥʢʦʚ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʝʥʝʞʥʦ-

ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʜʝʥʝʞʥʦʛʦ ʦʙʨʘʱʝ-

ʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʥʘʥʩʦ-

ʚʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʫʧʣʘ-

ʪʳ ʜʦʣʛʦʚ ʩʦʩʪʘʚʣʷʝʪ ʯʘʩʪʴ ʙʶʜʞʝʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʦʙʳʯʥʦ ʪʨʝʙʦʚʘʥʠʷ ʫʧʣʘʪʳ ʚʳ-

ʪʝʢʘʶʪ ʠʟ ʨʘʟʜʝʣʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʛʘʤʠ.  

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʙʶʜʞʝʪʥʫʶ ʧʦʣʠʪʠʢʫ. ɻʦʩʫ-

ʜʘʨʩʪʚʦ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʣʞʥʦ ʩʦʢʨʘʱʘʪʴ 

ʥʝʨʘʮʠʦʥʘʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʘʩʭʦʜʳ. ɺ ʫʩʣʦʚʠʷʭ ʤʦʱ-

ʥʦʛʦ ʠʥʬʣʷʮʠʦʥʥʦʛʦ ʧʨʝʩʩʠʥʛʘ ʥʝʦʙʭʦʜʠʤʦ 

ʥʝ ʩʥʠʞʘʪʴ ʥʘʣʦʛʠ, ʘ ʦʛʨʘʥʠʯʠʚʘʪʴ                  

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʢʨʝʜʠʪʳ, ʫʩʠʣʠʚʘʪʴ ʤʝʨʦ-

ʧʨʠ̫ʪʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʩʙʝʨʝʛʘʪʝʣʴʥʳʭ ʦʙ-

ʣʠʛʘʮʠʡ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʬʘʢʪʦʨʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʠʥʬʣʷʮʠʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʜʝʣʷʪʩʷ ʥʘ ʤʦʥʝ-

ʪʘʨʥʳʝ, ʪʦ ʝʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ, ʠ ʥʝʤʦʥʝ-

ʪʘʨʥʳʝ çʰʦʢʦʦʙʨʘʟʫʶʱʠʝè ʬʘʢʪʦʨʳ.              

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ, ʚ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʚ 

ʘʢʪʠʚʠʟʘʮʠʠ ʠʥʬʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ                    

ʚʝʣʠʢʘ ʨʦʣʴ ʤʦʥʝʪʘʨʥʳʭ, ʘ ʚ ʨʘʟʚʠ-

ʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ï ʨʦʣʴ ʥʝʤʦʥʝʪʘʨʥʳʭ 

ʬʘʢʪʦʨʦʚ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ɸʟʝʨʙʘʡʜʞʘʥ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩʪʨʘʥʦʡ ʩ                           

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʪʦ ʚ ʙʣʠʞʘʡʰʠʡ                    

ʠ ʩʨʝʜʥʝʩʨʦʯʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ,                       

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʥʪʠʠʥʬʣʷʮʠʠ, ʚʘʞʥʦ                  

ʧʦʩʪʨʦʝʥʠʝ ʧʝʨʝʜʦʚʦʡ ʣʠʥʠʠ ʧʦʣʠʪʠʢʠ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʥʝʤʦʥʝʪʘʨʥʳʭ ʬʘʢʪʦʨʦʚ.            

ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʜʦʣʞʥʦ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ 

ʚʳʭʦʜ ʤʦʥʝʪʘʨʥʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʨʝʜʝʣʳ 

ʧʨʝʜʤʝʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʥʪʠʠʥʬʣʷʮʠʦʥ-

ʥʳʤʠ ʤʝʨʘʤʠ. 
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ɸ. ɸʉɸɼʆɺ 

ɻʆʋ ɺʇʆ çʋʥʠʚʝʨʩʠʪʝʪ ʢʦʦʧʝʨʘʮʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘè, ʛ. ɹʘʢʫ 

 

ʈʆʃʔ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ 

ʕʂʆʅʆʄʀʂʀ ɺ ʈɸɿɺʀʊʀʀ ʈɽɻʀʆʅɸʃʔʅʆɻʆ 

ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɸ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ; ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʪʚʦ; ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʛʠʦ-

ʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʢʘʢ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʇʨʦʚʦ-

ʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʳʥʝʰʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʘʣʦ-

ʛʦʚʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʬʘʢʪʦʨʘ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʨʝʛʠʦʥʦʚ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʥʦʨʤʘʪʠʚʥʦ-

ʶʨʠʜʠʯʝʩʢʘʷ ʙʘʟʘ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ.                      

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʶʪʩʷ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʥʘ-

ʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʤʠ ʥʘ-

ʧʨʘʚʣʝʥʠʤ̫ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʪʁ-

ʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ 

ʧʦʜʛʦʪʦʚʢʘ ʬʫʥʜʘʤʝʥʪʘ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ɼʣʷ ʵʪʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʠʥʮʠʧʘʤʠ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʚʘʞʥʦ 

ʧʨʝʜʧʨʠʥʷʪʴ ʧʨʘʚʠʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʤʝʨʳ. ʈʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʦʧʳʪ ʨʘʟʚʠ-

ʪʳʭ ʩʪʨʘʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʝʟ ʨʘʟʚʠʪʠʷ ʨʝ-

ʛʠʦʥʦʚ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʯʴ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʝ-

ʛʠʦʥʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʚʦʡʩʪʚ ʪʝʨʨʠʪʦʨʠʠ, ʫʨʦʚʥʷ ʨʘʟʜʝʣʝʥʠʷ 

ʪʨʫʜʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʣʶʙʦʛʦ ʨʝ-

ʛʠʦʥʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʨʠʨʦʜʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ, ʩʳʨʴʷ ʠ ʪ.ʜ. ɺ ʮʝ-

ʣʦʤ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʫʩʢʦʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʨʝʛʠʦʥʦʚ ʚʦ ʤʥʦʛʦʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ʨʝ-

ʩʫʨʩʦʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʪʝʥʮʠʘʣ ʠ ʥʘ-

ʧʨʘʚʣʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʷʶʪ ʨʝʩʫʨʩ-

ʥʳʝ ʟʘʧʘʩʳ. ʋʨʦʚʝʥʴ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪ ʪʝʤʧ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦʝ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʪʝʨʨʠ-

ʪʦʨʠʠ. ʇʦʣʥʦʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʛʠʦʥʘ 

ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʧʦ 

ʜʘʥʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʟʘʜʘʯ. ɸ ʚʩʝ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʟʘʧʘʩʘ ʧʨʠʨʦʜ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʪ.ʜ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ ʙʳʣʘ ʧʦʜʝʣʝʥʘ ʥʘ 10 ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʭ ʨʘʡʦʥʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʦʨʦʜʘ 

ɹʘʢʫ. ʇʦʜʪʚʝʨʞʜʝʥʥʳʡ ʛʣʘʚʦʡ ʛʦʩʫʜʘʨʩʪʚʘ 

ʫʢʘʟ ʦʪ 11 ʬʝʚʨʘʣʷ 2004 ʛ. çɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩ-

ʧʫʙʣʠʢʠ (2004ï2008)è, ʥʘʮʝʣʝʥ ʥʘ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ. ɺ ʢʦʥ-

ʢʨʝʪʠʟʘʮʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 



SSCCII EENNCCEE  AANNDD  BBUUSSII NNEESSSS::  DDEEVVEELL OOPPMM EENNTT  WWAAYYSS  
Section: Economic Sciences  

 

  
100  

 
Ο 4(201 1)  

ʚʝʜʫʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʙʦʪʳ [2]. ʅʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʚʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʦ-

ʜʠʤʳʭ ʚ ʩʪʨʘʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠ ʩʠʩ-

ʪʝʤʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʚʘʪʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʠ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʈʘʩʰʠʨʝ-

ʥʠʝ ʪʘʢʦʛʦ ʥʝʦʪʲʝʤʣʝʤʦʛʦ ʘʪʨʠʙʫʪʘ, ʢʘʢ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦ-

ʤʠʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝ-

ʣʝʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴʶ. ɺ ʩʪʨʘʥʝ ʟʘʚʝʨʰʠʣʠʩʴ ʟʝʤʝʣʴ-

ʥʳʝ ʨʝʬʦʨʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚʳʧʫʩʢ 

99 % ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ. ɺ ʮʝʣʦʤ, ʥʘ 

ʜʦʣʶ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʧʨʠʭʦʜʠʪʩʷ 75 % 

ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ (ɺɺʇ) ï 

ʵʪʦ ʚ 2,5 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1995 ʛ., 

ʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2003 ʛ. ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 

2 % [7ï9]. 

ʅʘʨʷʜʫ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʜʦʩʪʠʞʝ-

ʥʠʷʤʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠ-

ʪʠʠ ʩʪʨʘʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʨʘʟʚʠʪʠʠ ʠ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʩʪʘʶʪʩʷ 

ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ. ʊʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ɹʘʢʫ 

ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʠʚʝʣʦ ʢ ʦʛ-

ʨʘʥʠʯʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʦʩʪʘʥʦʚʣʝ-

ʥʠʶ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʝʨʚʠʩ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ ʠ 

ʧʦʪʦʢʫ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʦʣʠʮʫ (ɸʧʰʝʨʦʥʩʢʠʡ 

ʧʦʣʫʦʩʪʨʦʚ). 

ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ 

ʧʨʦʙʣʝʤ ï ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʨʝʛʠʦʥʦʚ ʠ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ï ʚʘʞ-

ʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ɸ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦ-

ʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, 

ʷʚʣʷʝʪʩʷ ʥʘʣʦʛʦʚʘʷ ʩʠʩʪʝʤʘ ʩʪʨʘʥʳ                          

[3; 4; 10]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚ-

ʥʳʤ ʬʘʢʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪ-

ʥʦʰʝʥʠʡ, ʢʦʛʜʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʩʚʦʙʦʜʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʛʦʩʫʜʘʨʩʪʚʦ 

ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʵʢʦʥʦʤʠʢʫ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ. ʆʜʥʠʤ ʠʟ ʚʝ-

ʜʫʱʠʭ ʨʝʛʫʣʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ɸʟʝʨʙʘʡ-

ʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚʳʩʪʫʧʘʝʪ ʥʘʣʦʛʦʚʘʷ 

ʧʦʣʠʪʠʢʘ, ʪʘʢ ʢʘʢ ʥʘʣʦʛʠ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʙʶʜʞʝʪ ʩʪʨʘʥʳ, ʥʦ ʠ ʚʳʩʪʫʧʘʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚʣʠʷʥʠʷ ʥʘ 

ʧʨʦʮʝʩʩʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟ-

ʚʠʪʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʣʦʛʠ ʤʦʛʫʪ ʚʣʠʷʪʴ 

ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʜʦʭʦʜʦʚ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʘʣʦʛʠ 

ʠʛʨʘʶʪ ʥʝʟʘʤʝʥʠʤʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʜʜʝʨʞʢʠ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʚ ʨʝʛʠʦʥʘʭ ʠ ʠʭ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦʤ, ʦʙʷʟʘʪʝʣʴʥʳʝ ʚʳʧʣʘʪʳ ʚ ʙʶʜʞʝʪ ʛʦ-

ʩʫʜʘʨʩʪʚʘ ʩʦ ʩʪʦʨʦʥʳ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠ-

ʯʝʩʢʠʭ ʣʠʮ, ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʛʨʘʞʜʘʥ, ʥʘʟʳʚʘʶʪʩʷ ʥʘʣʦʛʘʤʠ [4; 5; 10]. 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʦʧʨʝ-

ʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʥʘʣʦʛʦʚ: ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʝ, ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʠ ʤʝʩʪ-

ʥʳʝ (ʤʫʥʠʮʠʧʘʣʴʥʳʝ). ʂʦʛʜʘ ʛʦʚʦʨʠʪʩʷ ʦ 

ʥʘʣʦʛʘʭ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ, ʠʤʝʶʪʩʷ 

ʚʚʠʜʫ ʥʘʣʦʛʠ, ʢʦʪʦʨʳʝ ʚʳʧʣʘʯʠʚʘʶʪʩʷ ʅʘ-

ʭʠʯʝʚʘʥʩʢʦʡ ɸʈ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦʤ. ʄʝʩʪʥʳʝ ʥʘʣʦʛʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʫʥʠʮʠ-

ʧʘʣʠʪʝʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʙʶʜʞʝ-

ʪʦʚ ʠ ʩʦʙʠʨʘʶʪʩʷ ʩ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘ-

ʣʠʪʝʪʦʚ. ʄʫʥʠʮʠʧʘʣʠʪʝʪʳ ʤʦʛʫʪ ʧʨʠʥʠ-

ʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʧʦʚʳʰʝʥʠʠ ʠʣʠ ʩʥʠʞʝʥʠʠ 

ʤʝʩʪʥʳʭ ʥʘʣʦʛʦʚ, ʦ ʧʦʣʥʦʤ ʠʣʠ ʯʘʩʪʠʯʥʦʤ 

ʦʩʚʦʙʦʞʜʝʥʠʠ ʦʪ ʚʳʧʣʘʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘ-

ʪʝʛʦʨʠʡ ʣʶʜʝʡ, ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʥʘʣʦʛʦʚʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ɸʟʝʨ-

ʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʩʪʘʪʴʷ 6.1), ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʝ ʥʘʣʦʛʠ ʚʢʣʶʯʘʶʪ: 

ī ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ; 

ī ʥʘʣʦʛ ʥʘ ʜʦʭʦʜʳ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ 
(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʫ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ); 



ʅʅɸɸʋʋʂʂɸɸ  ʀʀ  ɹɹʀʀɿɿʅʅɽɽʉʉ::  ʇʇʋʋʊʊʀʀ  ʈʈɸɸɿɿɺɺʀʀʊʊʀʀʗʗ  
ʈʘʟʜʝʣ: ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ  

 

  
101  

 
 Ο 4(201 1) 

ī ʥʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ 

(ʅɼʉ); 

ī ʘʢʮʠʟʳ; 

ī ʥʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ ʶʨʠʜʠʯʝʩ-             

ʢʠʭ ʣʠʮ; 

ī ʟʝʤʝʣʴʥʳʡ ʥʘʣʦʛ ʩ ʶʨʠʜʠʯʝʩ-          

ʢʠʭ ʣʠʮ; 

ī ʜʦʨʦʞʥʳʡ ʥʘʣʦʛ; 

ī ʧʨʦʤʳʩʣʦʚʳʡ ʥʘʣʦʛ; 

ī ʫʧʨʦʱʝʥʥʳʡ ʥʘʣʦʛ [1]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʘʤʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʥʘʣʦʛʦʤ ʷʚʣʷʝʪʩʷ ʫʧʨʦ-

ʱʝʥʥʳʡ ʥʘʣʦʛ. ɺ ɹʘʢʫ ʩʪʘʚʢʘ ʜʘʥʥʦʛʦ ʥʘʣʦ-

ʛʘ ʩʦʩʪʘʚʣʷʝʪ 4 %, ʘ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ï              

2 % [1]. ʊʘʢʠʝ ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ ʭʦʪʴ ʠ 

ʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʦʣʯʦʢ ʨʝʛʠʦʥʘʣʴʥʦʤʫ 

ʨʘʟʚʠʪʠʶ, ʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʦʪʢʨʳʪʠʷ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʠ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷ-

ʶʪ ʙʦʣʴʰʦʛʦ ʠʥʪʝʨʝʩʘ. 

ʅʘʣʦʛʠ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ, ʪʘʢ 

ʢʘʢ ʢʘʞʜʳʡ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢ ʚʥʦʩʠʪ ʣʝʧ-

ʪʫ ʚ ʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʘ. ɺʩʝ ʫʜʝʨʞʠʚʘʝ-

ʤʳʝ ʥʘʣʦʛʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʵʪʦʤʫ ʚʦ ʤʥʦʛʠʭ ʠʩ-

ʪʦʯʥʠʢʘʭ ʧʠʰʫʪ, ʯʪʦ ʥʝʠʟʙʝʞʥʳ ʜʚʝ ʚʝʱʠ: 

ʩʤʝʨʪʴ ʠ ʥʘʣʦʛʠ [4; 6]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʅʘʣʦʛʦʚʳʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʚ ʩʪʨʘʥʝ ʤʦʞʥʦ ʚʚʝʩʪʠ 

ʩʧʝʮʠʘʣʴʥʳʡ ʥʘʣʦʛʦʚʳʡ ʨʝʞʠʤ. ɺ ʩʪʘʪʴʝ 

4.5 ʅʘʣʦʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʫʢʘʟʘʥʦ, 

ʯʪʦ ʩʧʝʮʠʘʣʴʥʳʡ ʥʘʣʦʛʦʚʳʡ ʨʝʞʠʤ ï ʵʪʦ 

ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥ-

ʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʘʚʠʣʘ ʧʨʠ ʥʘʯʠʩʣʝʥʠʠ ʠ ʫʜʝʨʞʘʥʠʠ ʥʘʣʦ-

ʛʦʚ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʝʨʠʦʜ ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʚ 

ʦʩʦʙʦ ʚʘʞʥʳʭ ʟʦʥʘʭ ʤʦʞʝʪ ʧʨʠʤʝʥʠʪʴ ʩʧʝ-

ʮʠʘʣʴʥʳʝ ʧʨʘʚʠʣʘ ʧʦ ʥʘʯʠʩʣʝʥʠʶ ʠ ʫʜʝʨ-

ʞʘʥʠʶ ʥʘʣʦʛʦʚ.  

ʉ ʮʝʣʴʶ ʫʩʠʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʝʛʠʦ-

ʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʤʦʞʥʦ 

ʚʚʝʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʨʳ ʚ ʟʦʥʘʭ ʩ ʥʝ-

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʥʷ-

ʪʦʩʪʠ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠ ʜʨʫʛʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺʪʦ-

ʨʘʷ ʩʪʘʜʠʷ ʤʝʨ ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ ʧʨʠʤʝʥʝ-

ʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʣʦʛʦʚʳʭ ʨʝʞʠʤʦʚ ʚ ʪʝʭ 

ʞʝ ʨʘʡʦʥʘʭ, ʯʪʦ ʙʳʣʦ ʙʳ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʣʘʙʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ, ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʧʨʝʪʚʦʨʝʥʠʝ ʚ 

ʞʠʟʥʴ ʧʨʦʝʢʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʅʘʣʦʛʦʚ ʠ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʟʝʨ-

ʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɺʦ ʚʨʝʤʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʵʪʠʭ ʤʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, 

ʢʘʢʦʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘ-

ʟʝʥ ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʨʝʞʠʤʘ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʅʘʣʦʛʦʚʦʤ ʢʦ-

ʜʝʢʩʝ ʢʘʞʜʳʡ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢ ʜʦʣʞʝʥ 

ʧʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶ ʚ ʪʦʡ ʟʦʥʝ, ʛʜʝ ʦʥ ʟʘ-

ʥʠʤʘʝʪʩʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ, ʠ ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ ʟʘʥʠʤʘʪʴʩʷ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦʤ ʧʦ ʪʝʤ ʞʝ ʥʘʣʦʛʦʚʳʤ 

ʧʨʘʚʠʣʘʤ ʚ ʜʨʫʛʦʡ ʟʦʥʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʪʴʝʡ 220.2, ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʘʣʦʛʦʚʳʝ 

ʩʪʘʚʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ-

ʣʦʛʦʧʣʘʪʝʣʴʱʠʢ, ʝʛʦ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʠ ʨʘʙʦʯʘʷ ʩʠʣʘ ʥʘʭʦʜʷʪʩʷ ʠ ʜʝʡʩʪ-

ʚʫʶʪ ʚ ʨʝʛʠʦʥʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʩʪʘʚʦʢ ʠ ʤʝʪʦʜʘ ʥʘʯʠʩʣʝʥʠʡ 

ʠʤʝʶʪʩʷ 3 ʚʠʜʘ ʥʘʣʦʛʦʚ. ʇʨʦʧʦʨʮʠʦʥʘʣʴ-

ʥʳʝ ʥʘʣʦʛʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ 

ʫʤʝʥʴʰʝʥʠʷ ʧʨʠʙʳʣʠ ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʫʶ 

ʥʝʠʟʤʝʥʥʫʶ ʩʪʘʚʢʫ. ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʚ 

ʧʨʠʤʝʨ ʥʘʣʦʛ ʩ ʧʨʠʙʳʣʠ ʜʣʷ ʚʩʝʭ ʧʨʝʜʧʨʠ-

ʷʪʠʡ, ʨʘʚʥʳʡ 22 % [1; 4; 5]. 

ɺʪʦʨʦʡ ʚʠʜ ʥʘʣʦʛʘ, ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʡ ʚ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪ-               

ʚʝ ï ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʥʘʣʦʛ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʯʝʨʪʦʡ ʜʘʥʥʦʛʦ ʥʘʣʦʛʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʩʪʘʚʢʠ ʥʘʣʦʛʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʜʦʭʦʜʘ, ʯʪʦ 

ʟʘʤʝʜʣʷʝʪ ʨʘʟʚʠʪʠʝ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʠ-

ʨʫʶʱʝʡ ʤʝʨʦʡ. 

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝ-

ʛʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ɸʟʝʨ-

ʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʩʪʠʤʫʣʠʨʫʶʱʠʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ ʷʚʣʷʝʪʩʷ 

ʨʝʛʨʝʩʩʠʚʥʳʡ ʥʘʣʦʛ. ʆʩʥʦʚʥʦʡ ʯʝʨʪʦʡ ʜʘʥ-
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ʥʦʛʦ ʚʠʜʘ ʥʘʣʦʛʘ ʷʚʣʷʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʩʪʘʚ-

ʢʠ ʥʘʣʦʛʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʦʭʦʜʘ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʨʝʛʨʝʩʩʠʚʥʳʡ ʥʘʣʦʛ ʷʚʣʷʝʪʩʷ ʩʪʠ-

ʤʫʣʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʠʙʳʣʠ, ʜʦʭʦʜʘ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝ-

ʛʠʦʥʦʚ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʳ-

ʣʦ ʙʳ ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʥʘʣʦʛʘ.         

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʟʚʝʩʪʥʳʡ ʥʘ ʧʨʘʢʪʠʢʝ ʢʘʢ 

ʧʘʨʘʙʦʣʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʨʝʛʨʝʩʩʠʚʥʳʡ ʥʘ-

ʣʦʛ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʡ 

ʩʪʘʚʢʠ ʩ ʤʘʣʦʛʦ ʜʦʭʦʜʘ, ʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʪʘʚʢʠ ʩ ʙʦʣʴʰʝʛʦ ʜʦʭʦʜʘ. ʉ ʵʪʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʨʝʛʨʝʩʩʠʚʥʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʢʦʩʚʝʥʥʳʤ ʥʘʣʦʛʘʤ, ʪʦ ʝʩʪʴ ʢ ʥʘ-

ʣʦʛʘʤ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʜʦʭʦʜʘ. ɺ ʨʘʟ-

ʥʳʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʵʪʫ ʩʠʩʪʝ-

ʤʫ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ. ʊʦ ʝʩʪʴ ʧʨʝʜʧʨʠʥʠ-

ʤʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʠʪ ʙʦʣʴʰʝ ʨʘʙʦ-

ʯʠʭ ʤʝʩʪ, ʙʫʜʝʪ ʧʣʘʪʠʪʴ ʤʝʥʴʰʝ ʥʘʣʦʛʦʚ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʩʦʮʠʘʣʴ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʠ ʜʨʫʛʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ, ʩʦʟʜʘʩʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦ-

ʚʠʷ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʨʘʩʰʠʨʝ-

ʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʫʣʫʯʰʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʉ ʧʝʨʚʦʛʦ ʚʟʛʣʷʜʘ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʥʘʣʦʛʘ ʧʨʠʚʝʜʝʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʥʘʣʦʛʦʚ ʠ ʫʤʝʥʴʰʝʥʠʶ ʜʦ-

ʭʦʜʦʚ ʙʶʜʞʝʪʘ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ, ʝʩʣʠ ʥʝ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘ-

ʥʠʝ ʅʘʭʠʯʝʚʘʥʩʢʫʶ ɸʈ, 85ï88 % ʥʘʣʦʛʦ-

ʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʙʶʜʞʝʪʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʛʦʨʦʜ ɹʘʢʫ, ʠ ʨʝʛʨʝʩʩʠʚʥʳʡ ʤʝʪʦʜ ʙʳʣʦ ʙʳ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʛʠʦ-

ʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ ʚʩʝ ʚʳʰʝʫʢʘ-

ʟʘʥʥʦʝ, ʜʣʷ ʫʩʠʣʝʥʠʷ ʨʦʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʛʠʦʥʘʣʴ-

ʥʦʤ ʨʘʟʚʠʪʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʳʣʦ ʙʳ 

ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

Á ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʚʠʪʳʭ 

ʨʘʡʦʥʦʚ ʠ ʨʘʡʦʥʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʨʘʟʚʠ-

ʪʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ; 

Á ʦʧʨʝʜʝʣʝʥʠʝ ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʭ ʚʠ-

ʜʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʨʘʡʦʥʘʭ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʨʘʟʚʠʪʠʠ; 

Á ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʦʚ ʧʨʠʤʝʥʠʪʴ ʨʝʛʨʝʩʩʠʚʥʫʶ ʥʘʣʦʛʦ-

ʚʫʶ ʩʠʩʪʝʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦʤ ʚ ʪʝʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʵʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦ; 

Á ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʥʷʪʦʩʪʠ ʦʩʥʦʚ-

ʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠʤʝʥʝʥʠʷ ʨʝʛʨʝʩʩʠʚʥʦʛʦ 

ʥʘʣʦʛʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪ-

ʥʠʢʦʚ; 

Á ʚ ʨʘʡʦʥʘʭ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʨʘʟʚʠʪʠʠ, 

ʦʪʤʝʥʠʪʴ ʚʩʝ ʚʠʜʳ ʥʘʣʦʛʦʚ ʩ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʥʘ ʧʝʨʠʦʜ, ʥʝ ʤʝʥʝʝ                  

25 ʣʝʪ; 

Á ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʦʪʢʨʳʪʠʷ ʥʦ-

ʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʝʛʠʦʥʘʭ ʚʳʜʝʣʠʪʴ ʟʝʤ-

ʣʠ ʚ ʙʝʟʚʦʟʤʝʟʜʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʨʝʜʣʘ-

ʛʘʪʴ ʧʦʥʠʞʝʥʥʳʝ ʪʘʨʠʬʳ ʥʘ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʶ. 
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ɿ. ɺɽʃʀɽɺ 

ɻʆʋ ɺʇʆ çʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘè, ʛ. ɹʘʢʫ 

 

ʈʆʃʔ ʌʀʅɸʅʉʆɺʆʁ ʇʆʃʀʊʀʂʀ ɻʆʉʋɼɸʈʉʊɺɸ  

ɺ ʈɽɻʀʆʅɸʃʔʅʆʄ ʈɸɿɺʀʊʀʀ 
 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʧʨʠʚʣʝʯʝʥ-

ʥʳʝ ʠʥʚʝʩʪʠʮʠʠ; ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ; 

ʬʠʥʘʥʩʦʚʘʷ ʧʦʣʠʪʠʢʘ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʦʙʲʷʩʥʷʝʪʩʷ ʩʫʱ-

ʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʜʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ.  

 

 
ʈʝʛʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʛʜʘ ʷʚʣʷʣʦʩʴ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʧʦʣʠʪʠ-

ʢʠ ʦʙʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʚ ʮʝʣʦʤ ʩʣʫʞʠʪ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʶ ʵʪʦʡ ʧʦʣʠʪʠʢʠ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ, ʘʛʨʘʨʥʦʡ ʠ ʜʨʫʛʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩ-

ʪʝʡ ʧʦʣʠʪʠʢʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʧʦʣʠʪʠʢʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʦʙʣʘʜʘʝʪ ʤʥʦʛʠʤʠ ʧʨʠʩʫʱʠʤʠ ʝʡ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʝʝ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʦʩʠʪ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚ ʮʝʣʦʤ ʦʪʨʘʞʘʝʪ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ɺ ʮʝʣʦʤ ʧʦʣʠʪʠʢʘ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʦ ʧʨʦʚʦʜʠʤʦʡ ʧʦʣʠʪʠʢʝ ʩʦʮʠʘʣʴ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ɼʨʫ-

ʛʠʤʠ ʩʣʦʚʘʤʠ, ʟʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʚ 

ʤʘʩʰʪʘʙʝ ʩʪʨʘʥʳ, ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ 

ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. 

ɽʩʣʠ ʫʯʝʩʪʴ ʪʦ, ʯʪʦ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʨʘʩʣʠ, 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʨʝʛʠʦ-

ʥʘ ï ʵʪʦ ʪʝʨʨʠʪʦʨʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʩʘ-

ʤʦʫʧʨʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʥʫʪʨʠ ʵʪʠʭ 

ʩʪʨʫʢʪʫʨ, ʪʦ ʪʦʛʜʘ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʪʨʫʜʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʯʪʦ, ʩʦʙʩʪʚʝʥʥʦ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʛʠʦʥʘʣʴ-

ʥʦʝ ʨʘʟʚʠʪʠʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩ-

ʩʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʠʪʠʢʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʣʠʷʶʪ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚ ʤʘʩʰʪʘʙʘʭ ʩʪʨʘʥʳ, ʘ 

ʪʘʢʞʝ ʬʘʢʪʦʨʳ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʢʦʥʢʨʝʪ-

ʥʳʭ ʫʩʣʦʚʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʫʩ-

ʧʝʭ ʧʦʣʠʪʠʢʠ ʦʙʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ 

ʦʪ ʫʩʧʝʭʘ ʧʦʣʠʪʠʢʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ, ʘ ʫʩʧʝʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ï ʦʪ 

ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ 

ʧʦʣʠʪʠʢʠ. ʋʯʠʪʳʚʘʷ ʚʩʝ ʵʪʦ, ʨʘʩʢʨʦʝʤ ʦʩ-

ʥʦʚʥʳʝ ʮʝʣʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ.  
ʂʘʢ ʧʨʘʚʠʣʦ, ʮʝʣʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠ-

ʪʠʢʠ ʦʙʣʘʜʘʶʪ ʜʦʣʛʦʩʨʦʯʥʳʤ ʭʘʨʘʢʪʝʨʦʤ,  
ʦʜʥʘʢʦ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʦʥʠ ʪʨʘʥʩʬʦʨʤʠ-
ʨʫʶʪʩʷ, ʤʝʥʷʶʪ ʧʨʠʦʨʠʪʝʪʳ ʠ ʪʨʝʙʫʶʪ ʥʦ-
ʚʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ. ʀʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ 
ʟʘʜʘʯʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʦʙʫʩʣʦʚʣʝ-
ʥʳ ʥʠʞʝʩʣʝʜʫʶʱʠʤ:  
ī ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʧʦʟʠʮʠʝʡ ʨʝʛʠʦ-

ʥʦʚ, ʫʩʣʦʚʠʷʤʠ ʠ ʮʝʣʷʤʠ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦ-
ʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʘ-
ʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ; 
ī ʨʘʟʥʠʮʝʡ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ; 
ī ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʨʝ-

ʛʠʦʥʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ ʥʘʮʠʦʥʘʣʴʥʳʝ 
ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ; 
ī ʧʝʨʝʭʦʜʦʤ ʥʘ ʨʳʥʦʯʥʦʝ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʝ ʚ ʩʠʩʪʝʤʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚ-
ʣʝʥʠʷ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʪʤʝʯʝʥʥʦʛʦ, ʧʨʠʭʦʜʠʤ ʢ 
ʚʳʚʦʜʫ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʘʪʝʛʠʯʝ-
ʩʢʠʤʠ ʮʝʣʷʤʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚ-
ʣʷʶʪʩʷ: 
ī ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʟ-

ʜʦʨʦʚʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʘʛʨʦʤʝʣʠʦ-
ʨʘʮʠʠ ʩʪʘʨʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʠ 
ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʧʫʪʝʤ ʢʦʥʚʝʨʩʠʠ ʛʨʘʞ-
ʜʘʥʩʢʠʭ ʦʙʲʝʢʪʦʚ; 
ī ʚʳʚʝʜʝʥʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝ-

ʛʠʦʥʦʚ ʠʟ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ; 
ī ʚʦʟʨʦʞʜʝʥʠʝ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʠ ʜʝʨʝ-

ʚʝʥʴ, ʫʩʢʦʨʝʥʠʝ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʞʠʟʥʝʥʥʦʡ 
ʩʨʝʜʳ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʤʝ-
ʩʪʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥ-
ʬʨʘʩʪʨʫʢʪʫʨʳ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʟʘʙʨʦʰʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʨʫ-
ʛʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ; 
ī ʩʪʘʙʠʣʠʟʘʮʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʩ ʩʫʨʦʚʳʤʠ 
ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶ-
ʱʠʭʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʜʦʙʳʯʝ ʩʳʨʴʷ; 
ī ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ; 
ī ʩʦʙʣʶʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨ-

ʪʦʚ ʚ ʩʝʚʝʨʥʳʭ ʠ ʟʘʧʘʜʥʳʭ ʨʝʛʠʦʥʘʭ ʚʥʝ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠʥʚʝ-
ʩʪʠʮʠʡ ʠ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʧʦʣʫʯʝʥʥʦʛʦ ʩʳʨʴʷ, ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʙʦʪʳ 
ʧʦ ʩʦʟʜʘʥʠʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʝ-
ʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘ-
ʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ; 
ī ʚ ʨʝʛʠʦʥʘʭ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦ-

ʚʠʷʤʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʵʢʩʧʦʨʪ-
ʥʦʝʤʢʠʭ ʠ ʩʧʦʩʦʙʥʳʭ ʟʘʤʝʥʠʪʴ ʠʤʧʦʨʪ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ; 

ī ʩʦʟʜʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 
ʟʦʥ ʠ ʪʝʭʥʦʧʘʨʢʦʚ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʥ-

ʪʨʦʚ ʚʥʝʜʨʝʥʠʷ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ; 

ī ʫʩʢʦʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʨʦʩʪʘ; 

ī ʧʝʨʝʩʧʝʮʠʘʣʠʟʘʮʠʷ ʧʦʛʨʘʥʠʯʥʳʭ ʨʝ-

ʛʠʦʥʦʚ; 

ī ʩʦʟʜʘʥʠʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʩʠʩʪʝʤ (ʪʨʘʥʩ-

ʧʦʨʪ, ʩʚʷʟʴ ʠ ʜʨ.), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠ ʩʪʠ-

ʤʫʣʠʨʫʶʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʦʨʠ-

ʪʝʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠʟʤʝʥʠʣʠ 

ʩʚʦʠ ʧʦʟʠʮʠʠ ʦʪ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʨʝʛʠʦʥʦʚ 

ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʫʩʪʨʘʥʝʥʠ ʁ

ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʨʝ-

ʛʠʦʥʦʚ, ʦʪ ʦʛʨʘʥʠʯʝʥʠʷ ʨʦʩʪʘ ʚ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʘʭ ʢ ʚʦʟʨʦʞʜʝʥʠʶ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʠ 

ʜʝʨʝʚʝʥʴ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ, ʧʨʦ-

ʠʩʭʦʜʷʱʠʝ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, 

ʪʨʝʙʫʶʪ ʠ ʜʠʢʪʫʶʪ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʈʘʥʴʰʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ. ɺʦ ʚʩʝʭ ʩʬʝʨʘʭ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʚ ʬʦʨʤʘʭ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙ-

ʤʝʥʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦ-ʢʨʝʜʠʪʥʦʡ, 

ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʩʫʱʝʩʪʚʦʚʘʣʘ ʤʦʥʦʧʦ-

ʣʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʷʩʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ, ʧʨʦ-

ʚʝʜʝʥʠʝ ʨʝʬʦʨʤ ʚ ʣʶʙʦʡ ʦʙʣʘʩʪʠ ʪʨʝʙʦʚʘʣʦ 

ʬʠʥʘʥʩʦʚʳʭ ʨʘʩʭʦʜʦʚ. ʅʝʦʙʭʦʜʠʤʘʷ ʵʬ-

ʬʝʢʪʠʚʥʘʷ ʦʪʜʘʯʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʬʦʨʤʳ 

ʠʣʠ ʧʨʦʝʢʪʘ ʥʝ ʚʦʟʤʦʞʥʘ ʙʝʟ ʤʦʱʥʦʛʦ                  

ʠ ʥʘʜʝʞʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.             

ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʨʦʚʦʜʠʤʘʷ ʚ ʩʪʨʘʥʝ 

ʬʠʥʘʥʩʦʚʘ ̫ʧʦʣʠʪʠʢʘ ʠʛʨʘʝʪ ʦʩʦʙʝʥʥʫʶ ʠ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʦʙʱʝʛʦ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ,  ʪʘʢ ʢʘʢ ʬʠʥʘʥʩʳ, 

ʙʫʜʫʯʠ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʳʥʦʯʥʳʭ ʦʪʥʦ-

ʰʝʥʠʡ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫ-

ʜʘʨʩʪʚʘ. ʌʠʥʘʥʩʳ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ 

ʢʘʢ ʚ ʩʪʨʫʢʪʫʨʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʪʘʢ 

ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʬʠʥʘʥʩʦʚʘʷ 

ʧʦʣʠʪʠʢʘ ʦʙʣʘʜʘʝʪ ʨʝʛʫʣʠʨʫʶʱʝʡ ʦʩʦʙʝʥ-

ʥʦʩʪʴʶ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠ ʪʦ, ʯʪʦ ʚ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʦʩʠʪ 

ʣʠʰʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʝʛʫʣʠʨʫʶʱʫʶ ʬʫʥʢ-

ʮʠʶ, ʘ ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʬʠ-

ʥʘʥʩʦʚ ʢʘʢ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  




