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ɸʅʅʆʊɸʎʀʗ 
ɺ ʦʯʝʨʝʜʥʦʡ ʩʪʘʪʴʝ ʧʨʦʜʦʣʞʘʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʘʨʘʜʦʢʩʳ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʢʚʘʥʪʦʚʘʥʠʷ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ. ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʦʰʠʙʦʢ ʠ ʧʘʨʘʜʦʢʩʦʚ. ʉʪʘʪʴʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ ʧʨʠʨʦʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʪʣʠʯʘʶ-

ʱʝʡʩʷ ʦʪ ʥʳʥʝ ʧʨʠʥʷʪʦʡ. 

ABSTRACT  
In the next article we continue to consider paradoxes, one of which is the mathematical justification of sec-

ondary quantization in quantum mechanics. A method for solving these errors and paradoxes is proposed. The 

article provides an opportunity to understand the nature of interaction from the point of view different from the 

one currently accepted. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜ ɺʝʥʪʮʝʣ-̫ʂʨʘʤʝʨʩʘ-ɹʨʠʣʣʶʵʥʘ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ, ʚʦʣʥʦ-

ʚʦʝ ʫʨʘʚʥʝʥʠʝ, ʫʨʘʚʥʝʥʠʝ ʐʨʸʜʠʥʛʝʨʘ, ʫʨʘʚʥʝʥʠʝ ɻʘʤʠʣʴʪʦʥʘ-ʗʢʦʙʠ, ʧʦʩʪʫʣʘʪʳ ɹʦʨʘ, ʬʦʨʤʫʣʘ ʈʵʣʝʷ-

ɼʞʠʥʩʘ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʕʡʥʰʪʝʡʥʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʄʘʢʩʚʝʣʣʘ-ɹʦʣʴʮʤʘʥʘ. 

Keywords: Wentzel-Kramers-Brillouin method, classical Maxwell equations, wave equation, schrºdinger 

equation, Hamilton-Jacobi equation, Bohr postulates, Rayleigh-jeans formula, Einstein coefficients, Maxwell-

Boltzman distribution. 

 

ɺʥʘʯʘʣʝ ʤʳ ʨʘʟʙʝʨʸʤ ʚʳʚʦʜ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʕʡʥʰʪʝʡʥʘ ɸ ʠ ɺ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʧʦʥʪʘʥ-

ʥʳʝ (ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ) ʠ ʚʳʥʫʞʜʝʥʥʳʝ (ʧʨʦʠʩʭʦ-

ʜʷʱʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ) ʧʝʨʝʭʦʜʳ ʩʠʩʪʝʤʳ ʩ ʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʥʘ ʜʨʫʛʦʡ [1]. ʉʫʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʘʨʠʘʥʪʘ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʩʮʠʣʣʷ-

ʪʦʨʘ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʤʝʪʦʜʘ ɺʝʥʪʮʝʣʷ-ʂʨʘʤʝʨʩʘ-

ɹʨʠʣʣʶʵʥʘ (ɺʂɹ). ʆ ʧʘʨʘʜʦʢʩʘʭ ʩʰʠʚʘʥʠʷ ʚʦʣʥʦ-

ʚʦʡ ʬʫʥʢʮʠʠ ʧʦ ʤʝʪʦʜʫ (ɺʂɹ), ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʫʥ-

ʥʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ, ʤʳ ʧʠʩʘʣʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘ-

ʪʴʷʭ ʠ ʚ ʥʘʰʝʡ ʢʥʠʛʝ [2]. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʦʢʘʞʝʤ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʚʦʜʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʕʡʥ-

ʰʪʝʡʥʘ, ʠ ʦʰʠʙʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ. 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʟʜʝʩʴ ʙʫʜʝʪ ʥʝ ʚʠʜ ʩʘʤʠʭ ʚʦʣʥʦʚʳʭ 

ʬʫʥʢʮʠʡ, ʜʘʶʱʠʭ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʢ-

ʪʨʦʥʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʥʦʨʤʠʨʦʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʟʫʣʴʪʘʪ ʦʪ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʚʦʣʥʦ-

ʚʳʭ ʬʫʥʢʮʠʡ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʪʦ ʝʩʪʴ: 

1)(
2

=Yñ
¤

¤-
dxʭn . (1) 

ʉʦʛʣʘʩʥʦ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʘʤ ʪʝʦʨʠʠ, 

ʥʘʙʣʶʜʘʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʠʝ ʟʥʘ-

ʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʝʨʘʪʦʨʦʚ. ʉʘʤʘ ʞʝ ʚʦʣ-

ʥʦʚʘʷ ʬʫʥʢʮʠʷ ʠʛʨʘʝʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ. ʊʘʢ ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʪʝʦʨʠʠ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘ 

ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʤʘʪʨʠʯʥʳʤ ʵʣʝ-

ʤʝʥʪʘʤ ʢʦʦʨʜʠʥʘʪʳ 

dxʭx nnnn ñ
¤

¤-
YY= '*

'  (2) 
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ʠ ʠʤʧʫʣʴʩʘ 

dxxiʨ nnnn ñ
¤

¤-
YµµY= )]//(['*

' > , (3) 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʨʦʮʝʩʩ ʠʟʣʫʯʝʥʠʷ. 

ʇʦʵʪʦʤʫ, ʥʦʨʤʠʨʦʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʠʤʝʶʪ ʢʣʘʩʩʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʠʩʭʦʜʷ ʠʟ ʨʝʘʣʴ-

ʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ɺʳʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ 

ʐʨʝʜʠʥʛʝʨʘ ʚ ʩʪʘʪʠʢʝ ʜʣʷ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʩʮʠʣ-

ʣʷʪʦʨʘ ʚ ʚʠʜʝ [3]: 

0)()/( 22
0

2
0 =Y+- ʭdxdɺʭɸɽ , (4) 

ʛʜʝ 2/2
00 w=ʪɸ , )2/( 0

20 mɺ >= . ʆʪʩʶʜʘ ʠʟ (4) ʠʤʝʝʤ: 

w= 00 /ʪʭ >  (5) 

ʠ 

...,3,2,1,0),5,0( =+w= ʧʧɽʧ >  (6) 

ʀʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʡ n, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ, ʥʘʭʦʜʠʤ ʤʘʪʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʢʦʦʨʜʠʥʘʪʳ 

...,3,2,1,0,2/0,1 ==- ʧʧʭʭ ʧʧ  (7) 

ʠ ʠʤʧʫʣʴʩʘ 

...,3,2,1,0,,10,1 =w-= -- ʧʭʪiʨ ʧʧʧʧ  (8) 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʤʳ ʧʦʣʫʯʠʣʠ ʩʪʘʪʠʯʝʩʢʠʝ ʟʥʘ-

ʯʝʥʠʷ ʦʨʙʠʪ ʠ ʠʤʧʫʣʴʩʦʚ. ʇʨʠ ʵʪʦʤ, ʯʝʤ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʘ, ʪʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ x, ʢʦʪʦʨʦʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʜʠʫʩ ʦʨʙʠʪʳ ʠ ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʠʤ-

ʧʫʣʴʩʘ ʫ ʵʣʝʢʪʨʦʥʘ. ʀ ʧʦʥʷʪʥʦ, ʯʪʦ ʵʪʦ ʥʝ ʠʤʝʝʪ ʥʠ-

ʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʚʦʣʥʦʚʳʤ ʬʫʥʢʮʠʷʤ, ʢʦʪʦʨʳʝ 

ʜʘʶʪ ʨʘʩʧʨʝʜʝʣʸʥʥʦʝ ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʵʣʝʢʪʨʦʥʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ 

ʩʧʦʥʪʘʥʥʳʝ ʠ ʚʳʥʫʞʜʝʥʥʳʝ ʧʝʨʝʭʦʜʳ ʩʦʛʣʘʩʥʦ [1]. 

ʇʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ, ʠʩʪʦʯʥʠʢʦʤ ʠʟ-

ʣʫʯʝʥʠʷ ʩʚʝʪʘ ʤʦʞʝʪ ʩʪʘʪʴ, ʥʘʧʨʠʤʝʨ, ʫʩʢʦʨʝʥʥʦ 

ʜʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ, ʧʨʠʯʸʤ ʢʦʣʠʯʝʩʪʚʦ ʠʟʣʫʯʘʝʤʦʡ 

ʵʥʝʨʛʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʚʝʩʪʥʦʡ 

ʬʦʨʤʫʣʦʡ: 

( ) dtrcqW ñ=
t

t
0

232 )3/(2 ## , (9) 

ʛʜʝ r##ī ʫʩʢʦʨʝʥʠʝ ʯʘʩʪʠʮʳ. ɽʩʣʠ ʠʩʪʦʯʥʠʢʦʤ 
ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʤʝʨʥʳʡ ʛʘʨʤʦʥʠʯʝʩʢʠʡ 

ʦʩʮʠʣʣʷʪʦʨ ʚʠʜʘ  

tʘʭ w= cos , (10) 

ʪʦ ʯʘʩʪʦʪʘ ʠʟʣʫʯʝʥʠʷ ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʤʝʭʘ-

ʥʠʯʝʩʢʦʡ ʯʘʩʪʦʪʦʡ ʢʦʣʝʙʘʥʠʷ ʦʩʮʠʣʣʷʪʦʨʘ, ʘ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ 

ʘʤʧʣʠʪʫʜʳ ʘ2 [4]. ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ: 

( ) dtrcqW ñ=
t

t
0

232 )3/(2 ## = 

( ) dttcaq )(cos)3/(2
0

23242 wtw
t

ñ= = 

...,3,2,1,0),3/())2/(()3/( 322

0

43224 === ʧcqʧʭcqʘ ww  

(11) 

ʇʨʠ ʚʳʚʦʜʝ (11) ʤʳ ʫʯʣʠ, ʯʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝ-

ʥʠʝ cos2(ɤt) ʨʘʚʥʦ 

2/1)(cos)/1(
0

2 =ñ dttwt
t

. (12) 

ʇʨʠ ʵʪʦʤ, ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʩ-

ʮʠʣʣʷʪʦʨʘ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Vʊɽ += , (13) 

ʛʜʝ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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tʘʪdxxFxV
ʭ

ww 222

0
0

cos)2/()()( =-=ñ , (14) 

ʘ ʢʠʥʝʪʠʯʝʩʢʘʷ ʧʦ ʬʦʨʤʫʣʝ 

tʘʪʭʪʊ ww 222

00 sin)2/(2/ == # . (15) 

ʇʦʜʩʪʘʚʠʚ ʚ (13), ʥʘʭʦʜʠʤ: ɽ= ʊ + V(ʭ)= m0ɤ2a2/2=const 

=w= 2/22
0 ʘʪɽ const. (16) 

ʀʩʢʣʶʯʘʷ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʥʝʛʦ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ʚʝʣʠʯʠʥʫ a2 ʠʟ (11), ʧʦʣʫʯʠʤ: 

Wʢʣ=[2w2q2/(3m0c3)]E. (17) 

ʆʜʥʘʢʦ ʚ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ ʢ 

ʚʦʧʨʦʩʫ ʦʙ ʠʟʣʫʯʝʥʠʠ ʥʝʣʴʟʷ ʧʦʜʭʦʜʠʪʴ ʩ ʧʦʟʠʮʠʡ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʩ ʫʯʸʪʦʤ ʜʚʠʞʝʥʠʷ 

ʵʣʝʢʪʨʦʥʘ ʧʦ ʦʨʙʠʪʘʤ, ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʵʣʝʢʪʨʦʥ 

ʚʩʝʛʜʘ ʙʫʜʝʪ ʠʤʝʪʴ ʫʩʢʦʨʝʥʠʝ, ʘ ʟʥʘʯʠʪ ī ʠ ʠʟʣʫʯʝ-

ʥʠʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʧʘʨʘʜʦʢʩʫ ʩ 

ʧʘʜʝʥʠʝʤ ʵʣʝʢʪʨʦʥʘ ʥʘ ʷʜʨʦ, ʝʩʣʠ ʥʝ ʧʨʝʜʣʦʞʠʪʴ 

ʤʝʭʘʥʠʟʤ ʚʦʩʧʦʣʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʯʪʦ ʠ ʧʨʝʜʣʦʞʝʥʦ 

ʚ ʥʘʰʝʡ ʪʝʦʨʠʠ [2]. ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʘʨʘʜʦʢʩ ʩ 

ʠʟʣʫʯʝʥʠʝʤ ʠ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʚʝʨʦʷʪʥʦʩʪ-

ʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʥʘ ʦʨʙʠʪʘʣʠ. ʇʨʠ ʵʪʦʤ 

ʢʘʢ ʙʳ ʠʩʢʣʶʯʘʣʦʩʴ ʠʟʣʫʯʝʥʠʝ. ʀ ʩʘʤʦ ʠʟʣʫʯʝʥʠʝ 

ʧʦ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʝ-

ʭʦʜʝ ʯʘʩʪʠʮʳ ʠʟ ʦʜʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʜʨʫʛʦʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʙʦʣʝʝ ʥʠʟʢʦʝ, ʠʣʠ ʢʘʢ ʧʨʠ-

ʥʷʪʦ ʚ ʬʠʟʠʯʝʩʢʦʡ ʪʨʘʢʪʦʚʢʝ "ʩʚʝʨʭʫ ʚʥʠʟ". 

ɺʧʝʨʚʳʝ ʢʚʘʥʪʦʚʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʠʟʣʫʯʝʥʠʷ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʚ 1917 ʛ. ʕʡʥʰʪʝʡʥʦʤ, 

ʢʦʪʦʨʳʡ ʚʚʝʣ ʢʦʵʬʬʠʮʠʝʥʪʳ ɸ ʠ ɺ (ʥʘʟʳʚʘʝʤʳʝ ʪʝ-

ʧʝʨʴ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʕʡʥʰʪʝʡʥʘ). ʆʥʠ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʧʦʥʪʘʥʥʳʝ (ʩʘʤʦʧʨʦʠʟʚʦʣʴ-

ʥʳʝ) ʠ ʚʳʥʫʞʜʝʥʥʳʝ (ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ) 

ʧʝʨʝʭʦʜʳ ʩʠʩʪʝʤʳ ʩ ʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʥʘ ʜʨʫʛʦʡ. 

ʆʩʥʦʚʥʳʝ ʠʜʝʠ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠʟʣʫʯʝʥʠʷ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʫʩʪʴ ʦʜʠʥ ʠʟ ʵʣʝʢʪʨʦ-

ʥʦʚ ʢʘʢʦʡ-ʣʠʙʦ ʘʪʦʤʥʦʡ ʩʠʩʪʝʤʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʦʟ-

ʙʫʞʜʸʥʥʦʤ ʫʨʦʚʥʝ n ʩ ʵʥʝʨʛʠʝʡ En . ʊʦʛʜʘ ʜʣʷ ʪʘ-

ʢʦʛʦ ʵʣʝʢʪʨʦʥʘ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʸʥʥʘʷ ʚʝʨʦʷʪ-

ʥʦʩʪʴ Ann' , ʦʪʥʝʩʸʥʥʘʷ ʢ ʝʜʠʥʠʮʝ ʚʨʝʤʝʥʠ, 

ʩʧʦʥʪʘʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʙʦʣʝʝ ʥʠʟʢʦʝ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ n' ʩ ʵʥʝʨʛʠʝʡ En' . ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦ-

ʜʠʪ ʠʩʧʫʩʢʘʥʠʝ ʬʦʪʦʥʘ ʩ ʵʥʝʨʛʠʝʡ: 

ʧʧ ɽɽ ¡-=w> . (18) 

ɽʩʣʠ ʯʠʩʣʦ ʧʦʜʦʙʥʳʭ ʚʦʟʙʫʞʜʸʥʥʳʭ ʘʪʦʤʦʚ 

ʨʘʚʥʦ Nn , ʪʦ ʵʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʩʧʦʥʪʘʥʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ, ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ ʚʠʜʝ: 

w= ¡>nnn
n ANWʠʩʧ . (19) 

ɸʣʦʛʠʯʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʪʦʤ, ʯʪʦ ʧʦʥʷ-

ʪʠʝ ʚʦʟʙʫʞʜʸʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢ ʘʪʦʤʫ ʥʝ ʧʨʠʤʝ-

ʥʠʤʦ, ʪʘʢ ʢʘʢ ʥʘʭʦʜʷʩʴ ʥʘ ʢʘʞʜʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ 

ʫʨʦʚʥʝ ʩ ʵʥʝʨʛʠʝʡ En , ʘʪʦʤ ʧʦ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʥʝ 

ʤʦʞʝʪ ʠʟʣʫʯʘʪʴ, ʘ ʟʥʘʯʠʪ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʘʥ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʢʦʣʴ ʫʛʦʜʥʦ ʜʦʣʛʦ. ʆʪʩʶʜʘ ʚʳʯʠʩ-

ʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʦʧʨʝʜʝʣʸʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ An n'= 0 (ʩʦʙʩʪʚʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʢʚʘʥʪʦʚʦʡ 

ʤʝʭʘʥʠʢʝ ʠ ʧʨʠʜʫʤʘʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʚʘʢʫʫʤ, 

ʯʪʦʙʳ ʦʙʦʩʥʦʚʘʪʴ ʵʪʫ ʧʨʠʯʠʥʫ). ʆʪʤʝʪʠʤ, ʯʪʦ ʟʥʘ-

ʯʝʥʠʝ ʵʪʦʡ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ 

ʚ ʥʘʰʝʡ ʪʝʦʨʠʠ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ ʥʘʰʘ ʪʝʦʨʠʷ ʫʯʠʪʳ-

ʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʥʘ ʜʠʩʢʨʝʪʥʳʭ ʦʨ-

ʙʠʪʘʭ.  

ɽʩʣʠ ʞʝ ʘʪʦʤʳ ʧʦʜʚʝʨʛʥʫʪʴ ʚʦʟʜʝʡʩʪʚʠʶ ʩʦ 

ʩʪʦʨʦʥʳ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʪʦ ʧʦʩʣʝʜʥʝʝ ʙʫʜʝʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʟʳʚʘʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʚʳʥʫʞʜʝʥʥʳʝ ʧʝʨʝʭʦʜʳ ʢʘʢ ʩʚʝʨʭʫ 

ʚʥʠʟ, ʪʘʢ ʠ ʩʥʠʟʫ ʚʚʝʨʭ, ʧʨʠʯʸʤ ʧʝʨʝʭʦʜʳ ʩʥʠʟʫ 

ʚʚʝʨʭ ʙʫʜʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʧʦʛʣʦʱʝʥʠʝʤ ʬʦʪʦʥʦʚ. 

ʆʙʦʟʥʘʯʠʤ, ʩʣʝʜʫʷ ʕʡʥʰʪʝʡʥʫ, ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʳʥʫʞʜʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʩ ʫʨʦʚʥʷ n ʥʘ n' ʯʝʨʝʟ ɺn n' , 

ʘ ʩ ʫʨʦʚʥʷ n' ʥʘ n ʯʝʨʝʟ ɺn' n . ʊʦʛʜʘ, ʩʯʠʪʘʷ, ʯʪʦ 

ʯʠʩʣʦ ʚʳʥʫʞʜʝʥʥʳʭ ʧʝʨʝʭʦʜʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ r(ɤ), ʧʘʜʘ-

ʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʘʭʦʜʠʤ ʜʣʷ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ 

ʠ ʧʦʛʣʦʱʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʳʥʫʞʜʝʥʥʳʤʠ ʧʝ-

ʨʝʭʦʜʘʤʠ: 

wwr= ¡ >)(ʚʳʥ
ʠʩʧ nnnɺNW ; (20) 

wwr= ¡¡ >)(ʚʳʥ
ʧʦʛʣ ʧʧʧɺNW , (21) 

ʛʜʝ Nn , Nn' ī ʯʠʩʣʦ ʘʪʦʤʦʚ ʚ ʩʦʩʪʦʷʥʠʠ n ʠ n' 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ (20) ʠ (21) ʩʣʝʜʫʝʪ, ʯʪʦ ʩʧʝʢ-

ʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʜʦʣʞʥʘ ʦʜʠʥʘʢʦʚʦ ʚʣʠʷʪʴ ʥʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʥʫʞʜʝʥʥʳʭ ʧʝʨʝʭʦʜʦʚ ʢʘʢ ʚʚʝʨʭ, 

ʪʘʢ ʠ ʚʥʠʟ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʨʠʘʥʪ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠ ʨʦʣʴ ʠʛʨʘʝʪ 

ʣʠʰʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ ʯʘ-

ʩʪʦʪʳ. ɺ ʩʠʣʫ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ 

ʜʦʣʞʥʦ ʥʘʩʪʫʧʠʪʴ ʩʦʩʪʦʷʥʠʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 
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ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʥʘʛʨʝʪʳʤʠ ʘʪʦʤʘʤʠ ʠ ʠʟʣʫʯʘʝ-

ʤʳʤ ʠʤʠ ʩʚʝʪʦʤ (ʯʸʨʥʦʝ ʠʟʣʫʯʝʥʠʝ), ʦʙʨʘʪʥʦ ʚʦʟ-

ʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʵʪʠ ʘʪʦʤʳ, ʪʦ ʝʩʪʴ, ʢʦʛʜʘ ʯʠʩʣʦ ʧʝ-

ʨʝʭʦʜʦʚ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʦʙʨʘʪʥʦ ʦʜʠʥʘʢʦʚʦ: 

)()( wr=wr+ ¡¡¡ nnnnnnʧʧn BNBNɸN . (22) 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʣʝʢʪʨʦʥʦʚ ʧʦ ʵʥʝʨʛʠʷʤ ʟʘʜʘʸʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʄʘʢʩʚʝʣʣʘ-ɹʦʣʴʮʤʘʥʘ, ʧʦʣʫʯʠʤ: 

)]/(exp[)],/(exp[ ɹɹ TkECNTkECN nnnn ¡¡ -=-= . (23) 

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʦʧʨʝʜʝʣʷʝʪ ʥʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʉ. ʇʝʨʝ-

ʧʠʰʝʤ ʚ ʚʠʜʝ: 

)]/()[()]/()[()]/(exp[ ɹɹɹ TkEBTkEBTkEA nnnnnnnnn ¡¡¡¡ -=-+- wrwr . (24) 

ʆʪʩʶʜʘ, ʩʦʢʨʘʱʘʷ ʥʘ ʤʥʦʞʠʪʝʣʴ 

)]/(exp[ ɹTkEn- , ʠ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ (18), 

ʠʤʝʝʤ: 

}1)]/(exp[)//{()/()( ɹ -w=wr ¡¡¡¡ TkBBBA nnnnnnnn > . (25) 

ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʧʦʥʪʘʥʥʦʛʦ ʠʟ-

ʣʫʯʝʥʠʷ An n' ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʠʩʘʥʦ, ʝʩʣʠ ʠʩʭʦʜʠʪʴ 

ʠʟ ʧʨʠʥʮʠʧʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʢʚʘʥʪʦ-

ʚʦʡ ʬʦʨʤʫʣʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʨʤʫʣʦʡ ʢʣʘʩʩʠ-

ʯʝʩʢʦʡ ʪʝʦʨʠʠ. ʇʦʜʦʙʥʦʝ ʩʨʘʚʥʝʥʠʝ ʤʳ ʧʨʦʠʟʚʝʜʸʤ 

ʥʘ ʧʨʠʤʝʨʝ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘ. ʇʦ ʢʣʘʩ-

ʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʵʥʝʨʛʠʷ, ʠʟʣʫʯʘʝʤʘʷ ʛʘʨʤʦʥʠʯʝ-

ʩʢʠʤ ʦʩʮʠʣʣʷʪʦʨʦʤ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʬʦʨʤʫʣʦʡ (17). ʇʦ ʢʚʘʥʪʦʚʦʡ ʞʝ ʪʝʦʨʠʠ ʦʥʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ (19), ʢʦʪʦʨʦʝ ʧʨʠ ʥʘʣʠ-

ʯʠʠ ʦʜʥʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘ Nn=1 ʜʘʸʪ: 

nnnnAW ¡¡w= >ʢʚ
. (26) 

ɼʘʣʝʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʩʧʦʥ-

ʪʘʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʢʚʘʜ-

ʨʘʪʫ ʤʘʪʨʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦ ʢʦʦʨʜʠʥʘʪʝ, ʪʦ ʝʩʪʴ 

ʟʜʝʩʴ ʠʩʭʦʜʷʪ ʠʟ ʯʠʩʪʦʛʦ ʧʦʜʭʦʜʘ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ, ʛʜʝ ʠʟʣʫʯʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ 

ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ. ʆʪʩʶʜʘ: 
2

nnnn ʭʉA ¡¡= . (27) 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʩʚʝʨʭʫ ʚʥʠʟ (nŸn') ʠʤʝʝʤ ʦʪʣʠʯ-

ʥʳʤ ʦʪ ʥʫʣʷ ʤʘʪʨʠʯʥʳʡ ʵʣʝʤʝʥʪ ʧʦ ʢʦʦʨʜʠʥʘʪʝ (7): 

...,3,2,1,0),2/()2/()( 2

000

2

,1 =-==- ʧmEEmnx nnn ww> , (28) 

ʧʨʠʯʸʤ 

www =-== -- >> /)2/( 101, nnnn EEmn . (29) 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʥʦʨʤʠʨʦʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʉ (ʧʨʠ ʵʪʦʤ ʦʪʙʨʘʩʳʚʘʝʪʩʷ ʥʫʣʝʚʘʷ 

ʵʥʝʨʛʠʷ 2/0 w=>ɽ ,ʪʘʢ ʢʘʢ ʝʸ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ 

ʥʝʣʴʟʷ ʠʟʣʫʯʠʪʴ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʥʝʪ ʙʦʣʝʝ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ) ʠ ʵʪʦ ʜʝʣʘʝʪʩʷ ʟʘ ʩʯʸʪ ʧʨʠʨʘʚʥʠʚʘʥʠʷ (26) 

ʠ (17): 

)3/(2)2/( 3

0

222

0 cmqEmEC w=ww> . (30) 

ʆʧʨʝʜʝʣʠʚ ʠʟ (30) ʥʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʉ, ʥʘʡʜʸʤ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʧʦʥʪʘʥ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʝʣʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʦʜ-

ʥʦʤʝʨʥʦʛʦ ʩʣʫʯʘʷ ʢ ʪʨʸʭʤʝʨʥʦʤʫ ʧʫʪʸʤ ʟʘʤʝʥʳ 

ʤʘʪʨʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʢʦʦʨʜʠʥʘʪʳ |ʭn' n|2 ʤʘʪʨʠʯʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ: 

2222

nnnnnnnn zyxr ¡¡¡¡ ++= ; (31) 

2323 )3/(4 nnnn rcqA ¡¡= >w . (32) 

ɽʩʣʠ ʫʯʝʩʪʴ ʠʟʚʝʩʪʥʫʶ ʬʦʨʤʫʣʫ ʇʣʘʥʢʘ, ʢʦʪʦ-

ʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʫʤʥʦʞʝʥʠʷ ʬʦʨʤʫʣʳ (25) ʥʘ ʬʦʨ-

ʤʫʣʫ ʈʵʣʝʷ-ɼʞʠʥʩʘ 

( )( ))/(}1)]/(/{exp[1)( 323

ɹ cTk pw-w=wr >> , (33) 
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ʪʦ, ʩʦʧʦʩʪʘʚʣʷʷ ʝʸ ʩ ʬʦʨʤʫʣʦʡ (25), ʤʦʞʝʤ 

ʥʘʧʠʩʘʪʴ ʪʘʢʞʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʕʡʥʰʪʝʡʥʘ ʜʣʷ 

ʚʳʥʫʞʜʝʥʥʳʭ ʧʝʨʝʭʦʜʦʚ 
2222332 )3/(4)/( nnnnnnnn rqAcBB ¡¡¡¡ p=wp== >> . (34) 

ʉʦʛʣʘʩʥʦ (26) ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ 

ʠʤʝʝʤ: 
2342 )3/(4 nnnn rcqW ¡¡ w= . (35) 

ʆʜʥʘʢʦ, ʢʘʢ ʤʳ ʚʠʜʠʤ ʜʘʥʥʳʡ ʚʳʚʦʜ ʧʦʩʪʨʦʝʥ 

ʧʦʣʥʦʩʪʴʶ ʥʘ ʪʝʦʨʠʠ ʠʟʣʫʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʦʡ, ʠ ʦʥ ʜʘʸʪ ʪʦʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʉʦʙʩʪʚʝʥʥʦ ʟʜʝʩʴ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʦʩʪʘʶʪʩʷ ʩʘʤʘ 

ʬʦʨʤʫʣʘ ʇʣʘʥʢʘ (33) ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʄʘʢʩʚʝʣʣʘ-

ɹʦʣʴʮʤʘʥʘ (23), ʪʘʢ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʠ 

ʧʦʵʪʦʤʫ ʵʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ ʥʝ ʠʤʝʝʪ ʚʦʩʧʦʣʥʝʥʠʷ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʘʨʘʜʦʢʩʫ ʧʘʜʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʥʘ 

ʷʜʨʦ. 

ʕʪʦʪ ʧʘʨʘʜʦʢʩ ʨʘʟʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ 

ʥʘʰʝʡ ʪʝʦʨʠʠ [2]. ɿʘʤʢʥʫʪʦʩʪʴ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʦʩʪʝʡ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʨʘʚ-

ʥʳʤ ʦʙʤʝʥʦʤ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ, ʠ ʩʠʤʤʝʪʨʠʝʡ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʫʶ ʬʦʨ-

ʤʫʣʫ ʟʘʧʠʩʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʦʩʪʝʡ ʤʠʨʦʟʜʘʥʠʷ ʚ ʚʠʜʝ: 

)(sh)(ch)(sin)(cos 2222 ssgg -=+ . (36) 

ʀʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ʦʙʲʝʢʪʳ ʤʠʨʦʟʜʘ-

ʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘ-

ʥʝʥʠʷ ʩʘʤʠʭ ʦʙʲʝʢʪʦʚ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ (ʘ ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʚʠʜʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘ-

ʥʠʷ ʠʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʥʝ ʜʦʣʞʥʳ ʧʨʠʚʦʜʠʪʴ ʢ 

ʩʤʝʥʝ ʚʠʜʘ ʬʫʥʢʮʠʠ) ʜʦʣʞʥʳ ʚʳʨʘʞʘʪʴʩʷ ʚ ʚʠʜʝ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʜʘʶʱʠʭ, ʥʘʧʨʠʤʝʨ, 

ʨʘʩʧʘʜ ʝʭʨ(īs), ʠʣʠ ʠʟʣʫʯʝʥʠʝ ʚ ʚʠʜʝ ʚʦʣʥʦʚʦʡ 

ʬʫʥʢʮʠʠ ʝʭʨ(ig). ʇʨʠ ʵʪʦʤ ʧʝʨʝʭʦʜ ʚ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦʩʪʴ ʥʝ ʩʚʷʟʘʥ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ, ʧʦ-

ʵʪʦʤʫ s=ig. ʊʦ ʝʩʪʴ ʧʝʨʝʭʦʜ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ 

ʩʚʷʟʘʥ ʩ ʫʤʥʦʞʝʥʠʝʤ ʥʘ ʘʪʨʠʙʫʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ 

ʚʠʜʝ ʤʥʠʤʦʡ ʝʜʠʥʠʮʳ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʚ ʘʨʛʫʤʝʥʪʘʭ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚ [5]. 

ɺʩʣʝʜʩʪʚʠʝ ʟʘʤʢʥʫʪʦʩʪʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʨʘʩ-

ʧʘʜ ʚ ʦʜʥʦʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʚʠʜʘ ʝʭʨ(īs) (ʘ ʵʪʦ 

ʠ ʝʩʪʴ ʟʘʢʦʥ ʄʘʢʩʚʝʣʣʘ-ɹʦʣʴʮʤʘʥʘ), ʘʥʘʣʦʛʠʯʝʥ 

ʧʨʦʮʝʩʩʫ ʥʘʨʘʩʪʘʥʠʷ ʚʝʣʠʯʠʥʳ ʚ ʜʨʫʛʦʡ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʦʩʪʠ ʚ ʚʠʜʝ 1īʝʭʨ(īs). ʉʫʪʴ ʚʟʷʪʠʷ ʫʙʳʚʘʶ-

ʱʝʡ ʵʢʩʧʦʥʝʥʪʳ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ s=0, ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʝʜʠʥʠʯʥʳʡ ʦʙʲʝʢʪ ʦʜʥʦʡ ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʠ ʚʦʟʨʘʩʪʘʥʠʝ s, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ (ʠʟʣʫʯʝʥʠʷ), ʚʝʜʸʪ 

ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʙʲʝʢʪʘ ʦʜʥʦʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ-

ʩʪʠ ʚ ʦʙʲʝʢʪ ʜʨʫʛʦʡ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ-

ʩʪʠ, ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ 

ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʧʦ ʉʊʆ ʠ ʆʊʆ ʕʡʥʰʪʝʡʥʘ, ʛʜʝ 

ʛʣʦʙʘʣʴʥʳʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʷʤʠ ʚʳʩʪʫʧʘʶʪ 

ʜʣʠʥʘ ʠ ʚʨʝʤʷ. ɸ ʪʘʢ ʢʘʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʰʝʡ ʪʝʦʨʠʝʡ ʠʤʝʶʪ ʦʙʨʘʪʥʦ - ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʠ ʥʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʜʨʫʛ 

ʙʝʟ ʜʨʫʛʘ, ʪʦ ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʠ: 

]1)/[exp(1)]exp(1/[)exp()( -=---= ssssG . (37) 

ɺʠʜʥʦ, ʯʪʦ ʪʘʢʦʡ ʟʘʢʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʟʚʦ-

ʣʷʝʪ ʠʟʙʝʞʘʪʴ "ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʢʘʪʘʩʪʨʦʬʳ" ʧʦ 

ʬʦʨʤʫʣʝ ʈʵʣʝʷ-ɼʞʠʥʩʘ. ɽʩʣʠ ʪʝʧʝʨʴ ʚ (37) ʧʨʠʥʷʪʴ 

)/( ɹTks w>= , ʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʳʨʘʟʠʪʩʷ ʚ 

ʚʠʜʝ: 

}1)]/(/{exp[1),( ɹ -w=w TkTG > . (38) 

ɽʩʣʠ ʚ ʬʦʨʤʫʣʝ ʠʟʣʫʯʘʝʤʦʡ ʵʥʝʨʛʠʠ (17) ʤʳ 

ʧʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʝ ɽ=ǩɤ, ʠ ʢʨʦʤʝ ʪʦʛʦ ʫʯʪʸʤ, ʯʪʦ 

ʧʦ ʥʘʰʝʡ ʪʝʦʨʠʠ m0=1/ʩ, q2=1 (ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʠʜʝʝ ɼʠʨʘʢʘ). ʆʪʩʶʜʘ ʧʦʣʫʯʠʤ: 

)3/(2)( 23 cW w=w > . (39) 

ʋʤʥʦʞʠʚ ʟʥʘʯʝʥʠʝ ʠʟʣʫʯʘʝʤʦʡ ʵʥʝʨʛʠʠ ʥʘ ʟʥʘ-

ʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʯʘʩʪʦʪ ʧʦ 

ʬʦʨʤʫʣʝ ʈʵʣʝʷ-ɼʞʠʥʩʘ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʥʦ ʚ [6], ʪʦ ʧʦ-

ʣʫʯʠʤ ʩʚʷʟʴ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʧʦ ʯʘʩʪʦʪʘʤ: 

))3/(2}(1)]/(/{exp[1)(),( 23

ɹ cTkWTG w-w=ww >> . (40) 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʟʘʢʦʥ ʟʘʤʢʥʫʪʦʛʦ ʤʠʨʦʟʜʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪ ʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ 

ʧʦ ʦʨʙʠʪʘʤ, ʘ ʟʥʘʯʠʪ ʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟ-

ʣʫʯʝʥʠʷ ʧʦ ʯʘʩʪʦʪʘʤ. ʊʝʧʝʨʴ ʚʩʧʦʤʥʠʤ, ʯʪʦ ʬʦʨ-

ʤʫʣʘ ʇʣʘʥʢʘ ʜʣʷ ʫʩʣʦʚʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚ-

ʥʦʚʝʩʠʷ ʠʤʝʝʪ ʚʠʜ [6]: 

))4/(}(1)]/(/{exp[1),( 223

ɹ cTkTY pw-w=w >> . (41) 
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ʇʦ ʩʫʪʠ, ʢʘʢ ʵʪʦ ʙʫʜʝʪ ʚʠʜʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟ 

(91), ʟʥʘʯʝʥʠʝ }1)]/(/{exp[1 ɹ -w= TkN >  ʦʧʨʝ-

ʜʝʣʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʧʦ ʦʨʙʠʪʘʤ, ʘ 

ʟʥʘʯʝʥʠʝ )4/( 223 cpw>  ī ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ 

ʠʟʣʫʯʝʥʠʝ ʥʘ ʢʘʞʜʦʡ ʠʟ ʦʨʙʠʪ. ɿʘʤʝʪʠʤ, ʯʪʦ ʨʘʟ-

ʥʠʮʘ ʥʘ ʥʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 3/(8ˊ2), ʩʚʷ-

ʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʜʠʧʦʣʴ ɻʝʨʮʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʠʟʣʫʯʘʪʝʣʴ, ʘ ʥʝ ʥʝʢʦʪʦʨʳʡ ʦʙʲʸʤ, ʟʘʧʦʣʥʝʥʥʳʡ ʥʝ-

ʠʟʚʝʩʪʥʦ ʦʪʢʫʜʘ ʚʟʷʚʰʠʤʠʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ 

ʚʦʣʥʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚʦ ʚʩʝ 

ʩʪʦʨʦʥʳ. ʊʦ ʝʩʪʴ ʯʝʨʝʟ ʠʟʣʫʯʝʥʠʝ ʥʘ ʜʠʩʢʨʝʪʥʳʭ 

ʦʨʙʠʪʘʭ ʤʳ ʠʤʝʝʤ ʧʨʠʯʠʥʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʇʦʥʷʪʥʦ, ʯʪʦ ʝʩʣʠ ʫʯʝʩʪʴ 

ʤʥʦʞʝʩʪʚʦ ʜʠʧʦʣʝʡ ɻʝʨʮʘ ʚ ʤʠʨʦʟʜʘʥʠʠ, ʪʦ ʦʥʠ 

ʩʬʦʨʤʠʨʫʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʬʦʥ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ ʇʣʘʥʢʘ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʠ ʧʦ ʯʘʩʪʦʪʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ ʈʵʣʝʷ-

ɼʞʠʥʩʘ, ʪʘʢ ʢʘʢ ʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʰʝʡ ʪʝʦʨʠʝʡ 

ʠʤʝʝʤ ʦʙʱʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʡ ʢʦʥʪʠʥʫʫʤ, ʘ ʵʪʦ ʢʘʢ ʨʘʟ ʠ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʷʯʠʭ ʚʦʣʥ ʧʦ ʯʘʩʪʦʪʘʤ 

ʚ ʚʠʜʝ ʠʭ ʠʩʧʫʩʢʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ: 

)4/()/())(4/(),()4/(),( 223322

ɹ ccTkcTucTf pw=pw=w=w > . (42) 

ɺʠʜʥʦ, ʯʪʦ ʩʧʦʥʪʘʥʥʳʝ ʧʝʨʝʭʦʜʳ ʵʣʝʢʪʨʦʥʘ ʩ 

ʦʨʙʠʪʳ ʥʘ ʦʨʙʠʪʫ ʩʚʷʟʘʥʳ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʠʟ-

ʣʫʯʘʝʤʳʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʘ ʥʝ ʪʦʣʴʢʦ ʩ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʧʨʦʪʦʥʘ. ʆʪʩʶʜʘ ʷʩʥʘ 

ʧʨʠʯʠʥʘ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʲʸʤʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʦʣʥʘʤʠ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʬʦʨ-

ʤʫʣʳ (41). ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʝʩʣʠ ʫʯʝʩʪʴ ʚʟʘʠʤʦ-

ʩʚʷʟʴ ʠ ʦʙʤʝʥ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ ʚʨʝʤʝʥʝʤ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ, ʪʦ ʧʦʣʫʯʠʤ 

ʧʨʦʮʝʩʩ ʚʦʩʧʦʣʥʝʥʠʷ ʵʥʝʨʛʠʠ ʧʦʪʨʘʯʝʥʥʦʡ ʥʘ ʠʟʣʫ-

ʯʝʥʠʝ, ʠ ʪʦʛʜʘ ʧʘʨʘʜʦʢʩ ʩ ʧʘʜʝʥʠʝʤ ʥʘ ʷʜʨʦ ʵʣʝʢ-

ʪʨʦʥʘ, ʟʘ ʩʯʝʪ ʷʢʦʙʳ ʚʳʥʫʞʜʝʥʥʦʡ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ, 

ʠʩʯʝʟʘʝʪ. 

ʇʨʦʜʦʣʞʠʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ 

ʠʟʣʫʯʝʥʠʷ, ʛʜʝ ʠʩʢʣʶʯʘʝʪʩʷ ʠʟʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʥʘ 

ʥʘ ʜʠʩʢʨʝʪʥʳʭ ʦʨʙʠʪʘʭ. ɺ ʨʘʤʢʘʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠʟʣʫʯʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʧʦʣʫʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʕʡʥʰʪʝʡʥʘ, ʘ ʟʘʪʝʤ, 

ʧʦʜʩʪʘʚʣʷʷ ʵʪʠ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʫ (25), ʜʘʪʴ ʩʪʨʦ-

ʛʦʝ ʢʚʘʥʪʦʚʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʬʦʨʤʫʣʳ ʇʣʘʥʢʘ. ʅʦ 

ʤʳ ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʩʪʨʦʛʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʬʦʨ-

ʤʫʣʳ ʇʣʘʥʢʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʜʦ ʜʘʪʴ ʠ ʩʪʨʦʛʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʄʘʢʩʚʝʣʣʘ-ɹʦʣʴʮʤʘʥʘ, 

ʯʪʦ ʬʠʟʠʢʘʤʠ ʧʦʯʝʤʫ-ʪʦ ʠʛʥʦʨʠʨʫʝʪʩʷ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʥʘʰʝʡ ʪʝʦʨʠʠ ʦ ʟʘʤʢʥʫʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʤʳ ʪʘʢʦʝ ʦʙʦʩʥʦ-

ʚʘʥʠʝ ʜʘʣʠ. ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʠʟʣʫ-

ʯʝʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ. ɺ ʨʘʤʢʘʭ ʪʝʦʨʠʠ 

ʐʨʝʜʠʥʛʝʨʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʣʠʰʴ ʚʳʥʫʞʜʝʥʥʳʝ 

ʧʝʨʝʭʦʜʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʵʣʝʢʪʨʦʥʦʚ ʘʪʦʤʘ ʩ ʚʥʝʰʥʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʡ ʚʦʣʥʦʡ. ʉʧʦʥʪʘʥʥʳʝ ʞʝ ʧʝʨʝʭʦʜʳ ʠʟ ʚʦʟʙʫʞ-

ʜʸʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʚ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʦʩʪʘʶʪʩʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʬʘʢʪʠʯʝʩʢʠ ʥʝʦʙʲʷʩʥʸʥ-

ʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʫʝʪ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳ ʧʨʠʚʝʩʪʠ ʢ ʵʪʠʤ ʧʝʨʝʭʦʜʘʤ. ʆʪ-

ʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʧʦʧʳʪʘʣʠʩʴ ʥʘʡʪʠ ʯʝʨʝʟ ʢʚʘʥʪʦ-

ʚʫʶ ʪʝʦʨʠʶ ʠʟʣʫʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʘʧʧʘʨʘʪ ʢʚʘʥʪʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʚʪʦ-

ʨʠʯʥʦʝ ʢʚʘʥʪʦʚʘʥʠʝ). ʇʨʠ ʵʪʦʤ ʵʣʝʢʪʨʦʥʳ ʠ ʧʦʣʝ 

ʠʟʣʫʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʜʚʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʶʱʠʝ ʢʚʘʥʪʦʚʳʝ ʩʠʩʪʝʤʳ, ʧʨʠʯʸʤ ʵʪʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʥʝ ʠʩʯʝʟʘʝʪ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʘʣʴ-

ʥʳʭ ʬʦʪʦʥʦʚ. ʌʦʪʦʥʳ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ 

ʩʫʱʝʩʪʚʫʶʪ, ʥʦ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ, ʙʳʣʠ ʥʘʟʚʘʥʳ 

ʚʠʨʪʫʘʣʴʥʳʤʠ. ʗʢʦʙʳ ʦʥʠ ʦʙʨʘʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʚʘʢʫʫʤ. ʆʜʥʘʢʦ ʠ ʟʜʝʩʴ ʥʝ 

ʦʙʦʰʣʠʩʴ ʙʝʟ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʘʥʘʣʦʛʘ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʵʣʝʢʪʨʦʥʦʚ ʩ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʧʦʣʝʤ ʚʠʨʪʫ-

ʘʣʴʥʳʭ ʬʦʪʦʥʦʚ, ʧʨʝʜʩʪʘʚʠʚ ʠʭ ʜʝʡʩʪʚʠʝ ʥʘ ʜʚʠʞʫ-

ʱʠʡʩʷ ʵʣʝʢʪʨʦʥ ʚ ʚʠʜʝ ʩʠʣʳ ʣʫʯʠʩʪʦʛʦ ʪʨʝʥʠʷ 

ʇʣʘʥʢʘ 

xcqF ###32ʧʣ /)3/2(= , (43) 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʩʦ-

ʟʜʘʚʘʝʤʳʤ ʩʘʤʠʤ ʞʝ ʵʣʝʢʪʨʦʥʦʤ. ʀʤʝʥʥʦ ʵʪʦ ʧʦʣʝ 

ʠ ʤʦʞʝʪ ʦʪʨʳʚʘʪʴʩʷ ʦʪ ʵʣʝʢʪʨʦʥʘ ʚ ʚʠʜʝ ʩʚʝʪʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʅʘ ʷʟʳʢʝ ʚʪʦʨʠʯʥʦʛʦ ʢʚʘʥʪʦʚʘʥʠʷ ʵʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʬʦʪʦʥʦʚ ʠʟ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʨʝʘʣʴʥʦʝ. ʆʜʥʘʢʦ ʤʳ ʦʪʤʝʪʠʤ, ʯʪʦ ʠ 

ʬʦʨʤʫʣʘ (43) ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʬʦʨʤʫʣʳ ʃʘʨ-

ʤʦʨʘ, ʛʜʝ ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ 

232 )/()/)(3/2( crtvcqʈ -= # , (44) 

ʘ ʟʥʘʯʠʪ ʨʝʟʫʣʴʪʘʪ ʠʟʣʫʯʝʥʠʷ ʙʫʜʝʪ ʘʥʘʣʦʛʠ-

ʯʝʥ ʚʘʨʠʘʥʪʫ ʩ ʛʘʨʤʦʥʠʯʝʩʢʠʤ ʜʠʧʦʣʝʤ ɻʝʨʮʘ, ʪʘʢ 

ʢʘʢ ʣʶʙʘʷ ʚʦʣʥʘ ʠʤʝʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʚʦʣʥʦʚʦʡ ʭʘ-

ʨʘʢʪʝʨ. ɼʣʷ ʚʪʦʨʠʯʥʦʛʦ ʢʚʘʥʪʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʬʫʥʢʮʠʠ ʚ ʚʠʜʝ ʚʝʢʪʦʨ - ʧʦʪʝʥʮʠʘʣʦʚ. ʇʨʠʯʸʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʣʠʩʴ ʥʝʢʠʝ ʧʦʧʝʨʝʯʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʚʦʣʥʳ ʜʣʷ ʢʦʪʦʨʳʭ 

ʌ=0, div A=0, ɽ=ī(1/ʩ) Öɸ/Öt, ʅ=rot ɸ. (45) 

ʇʦʥʷʪʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ grad ʌ =0, ʠ ʚ ʢʘ-

ʣʠʙʨʦʚʢʝ ʃʦʨʝʥʮʘ ʧʦʣʫʯʠʤ 

div A+(1/ʩ) Öʌ/Öt =0, (1/ʩ) Öʌ/Öt =0. (46) 
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ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʚʝʢ-

ʪʦʨ - ʧʦʪʝʥʮʠʘʣʦʚ ɸ ʠ ʌ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʣʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʠ ʤʘʛʥʠʪʥʫʶ ʩʦʩʪʘʚʣʷʶ-

ʱʫʶ, ʩʚʝʜʝʥʳ ʢ ʦʜʥʦʡ ʚʝʣʠʯʠʥʝ ʚʝʢʪʦʨʘ ɸ. ʀ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ɸ ʚʦ ʚʨʝʤʝʥʠ ʜʘʶʪ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʘ ʨʦʪʦʨ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʚʝʣʠʯʠʥʳ ɸ ʜʘʸʪ ʤʘʛʥʠʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. 

ʆʜʥʘʢʦ, ʘʣʦʛʠʟʤ ʜʘʥʥʦʛʦ ʫʧʨʦʱʝʥʠʷ ʫʞʝ ʚʠʜʝʥ ʚ 

ʪʦʤ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʚʝʢʪʦʨ - ʧʦʪʝʥʮʠʘʣʳ ʚʚʦʜʠʣʠʩʴ 

ʠʤʝʥʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʚʷʟʘʪʴ ʚʦʣʥʦʚʳʝ ʫʨʘʚʥʝ-

ʥʠʷ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʠʟʣʫʯʝʥʠʷ ʚ ʚʠʜʝ [7]: 

jAA ctctc /4/)/1(,4/)/1( 22222222 p-=µµ-Ðpr-=µFµ-FÐ . (47) 

ɺʚʝʜʸʥʥʳʝ ʫʧʨʦʱʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚʦʟʚʨʘʱʘʶʪ ʥʘʩ ʢ ʫʨʘʚʥʝʥʠʷʤ ɼʘʣʘʤʙʝʨʘ ʚʠʜʘ 

0/)/1( 2222 =µµ-Ð tc AA , (48) 

ʥʦ ʠ ʠʩʢʣʶʯʘʶʪ ʧʦʣʥʦʩʪʴʶ ʩʚʷʟʴ ʚʝʢʪʦʨ - ʧʦ-

ʪʝʥʮʠʘʣʦʚ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ ʚʨʝʤʝʥʝʤ ʟʘ ʩʯʸʪ ʠʩ-

ʢʣʶʯʝʥʠʷ ʢʦʥʩʪʘʥʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʤʘʛʥʠʪʥʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ eÕe0Õ0=eÕ/ʩ2, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʦ-

ʚʘʣʠ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʦʣʥʦʚʳʭ ʫʨʘʚʥʝʥʠʷʭ ʄʘʢʩ-

ʚʝʣʣʘ: 

0/)/(,0/)/( 22222222 =µµem-Ð=µµem-Ð tctc ʅʅɽɽ . (49) 

ʆʜʥʘʢʦ, ʝʩʣʠ ʜʘʣʝʝ ʥʘ ʦʩʥʦʚʘʥʠʠ (49), ʧʨʝʜʧʦ-

ʣʘʛʘʣʦʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʜʦʣʴʥʳʭ ʧʣʦʩʢʠʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʪʦ ʜʣʷ ʫʨʘʚʥʝʥʠʷ (48) 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʧʝʨʝʯʥʳʭ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ɸ ʵʪʦ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘ-

ʝʪʩʷ? ʇʦ ʜʨʫʛʦʤʫ ʛʦʚʦʨʷ, ʟʘʭʦʪʝʣʠ ʨʘʩʩʤʦʪʨʝʣʠ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʚʠʜʝ, ʘ ʟʘʭʦʪʝʣʠ ʨʘʩʩʤʦʪʨʝʣʠ ʚ ʧʨʦ-

ʜʦʣʴʥʦʤ, ʪʦʣʴʢʦ ʣʠʰʴ ʥʘ ʪʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʟʘʤʝ-

ʥʠʣʠ ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʫʙʨʘʣʠ ʩʨʝʜʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʠʣʠ ʚʩʝ ʪʝ ʞʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ? ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʚʦʦʙʱʝ-ʪʦ, ʧʦʣʫʯʘʝʤ 

ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʚʝʢʪʦʨ - ʧʦʪʝʥʮʠʘʣʘ ʚ ʚʠʜʝ: 

ʩɽ=īÖɸ/Öt=ʅ=rot ɸ, īÖɸ/Öt=rot ɸ. (50) 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʟʜʝʩʴ ʩʦʭʨʘʥʷʝʪʩʷ ʘʣʦ-

ʛʠʟʤ ʫʢʘʟʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʚʝʢʪʦʨ - ʧʦʪʝʥʮʠ-

ʘʣʘ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʨʘʚ-

ʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ, ʠ ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʚʝʢʪʦʨʘ ɸ ʜʘʸʪ ʟʘʤʢʥʫ-

ʪʫʶ ʚʝʣʠʯʠʥʫ ɸ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʟʤʝʥʝʥʠʶ ʚʦ 

ʚʨʝʤʝʥʠ ʠ ʫʨʘʚʥʝʥʠʶ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʚʠʜʘ 

ÖS/Öt=div W, (51) 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʘʚʥʝʥʠʶ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝ-

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʧʦ ʫʨʘʚʥʝʥʠʶ ʋʤʦʚʘ-ʇʦʡ-

ʪʠʥʛʘ. ʀ ʟʜʝʩʴ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʪ ʟʘʢʦʥ ʜʦʣ-

ʞʝʥ ʩʦʙʣʶʜʘʪʴʩʷ ʠ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʘʷ ʩʚʷʟʴ 

ʵʥʝʨʛʠʠ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʦʡ (ʩʤ. ʥʠʞʝ 

(54)). ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʠʷ 

ʦʙʲʝʢʪʘ ʚʦ ʚʨʝʤʝʥʠ, ʝʩʣʠ ʥʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʘ ʵʪʦ ʩʦʙʩʪʚʝʥʥʦ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ (50), 

ʛʜʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝ-

ʥʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʢʘʢ ʨʦʪʦʨ ī ʵʪʦ ʟʘʤʢʥʫʪʘʷ 

ʥʘ ʩʝʙʷ ʚʝʣʠʯʠʥʘ. ɺʳʙʦʨ ʠʟʥʘʯʘʣʴʥʦ ʧʘʨʘʜʦʢʩʘʣʴ-

ʥʳʭ ʧʦʜʭʦʜʦʚ ʝʩʪʝʩʪʚʝʥʥʦ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʧʨʘʚʠʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʵʪʦʤʫ ʛʦʚʦʨʠʪʴ ʦ 

ʩʪʨʦʛʦʤ ʚʳʚʦʜʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʕʡʥʰʪʝʡʥʘ ʧʦ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʫʞʝ ʥʝ ʧʨʠʭʦʜʠʪʩʷ, ʪʘʢ ʢʘʢ ʠʟʥʘ-

ʯʘʣʴʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʫʶʱʝʡ ʚʝʣʠʯʠʥʳ ʙʝʨʸʪʩʷ 

ʥʝʢʘʷ ʧʨʠʜʫʤʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ɸ, ʢʦʪʦʨʘʷ ʧʨʦʪʠʚʦʨʝ-

ʯʠʪ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ, ʠ ʢʦʪʦʨʘʷ ʥʝ ʧʦ-

ʥʷʪʥʦ ʦʪʢʫʜʘ ʚʟʷʪʘ, ʪʦ ʝʩʪʴ ʟʜʝʩʴ ʥʝʪ ʩʪʨʦʛʦ ʩʣʝʜʦ-

ʚʘʥʠʷ ʦʙʦʩʥʦʚʘʥʠʷ ʩʚʷʟʠ ʯʝʛʦ-ʪʦ ʩ ʯʝʤ-ʪʦ. ʅʦ ʤʳ 

ʧʨʦʜʦʣʞʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʚʪʦʨʠʯ-

ʥʦʛʦ ʢʚʘʥʪʦʚʘʥʠʷ, ʯʪʦʙʳ ʚʩʢʨʳʪʴ ʠ ʧʦʢʘʟʘʪʴ ʜʘʣʴ-

ʥʝʡʰʠʝ ʦʰʠʙʢʠ. ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ ʧʦʣʝ ʚʝʢʪʦʨʘ ɸ ʥʘ 

ʜʣʠʥʝ L ʩ ʫʩʣʦʚʠʝʤ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚ ʚʠʜʝ: 

A=(1/L3/2) )].exp()()exp()([ * ixricxtxAixricxtxA
x

--++-ä  (52) 

ɿʜʝʩʴ: 

,/2,/2,/2),exp()](exp[ 321 LnxLnxLnxixrLrix zyx p=p=p==+  

...,3,2,1,0321 °°°°=== nnn  
(53) 

ɼʘʣʝʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʧʦʣʷ ʬʦʪʦ-

ʥʦʚ, ʢʦʪʦʨʘʷ ʨʘʚʥʘ: 

ñ +p= xdHEH 322 )()8/1( . (54) 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʦʜʩʪʘʚʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʠʟ (45) ʚ (54), ʩ ʫʯʸʪʦʤ (52) ʠ ʠʤʝʝʤ: 

H=(1/8́ ) )])}.,()][,(([]/),(/),([/1{ 2 txxAtxxAttxAttxAc
x

-+µ-µµµä  (55) 
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ʉʨʘʟʫ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʪʦʨ ʦʪ ʟʘʤʢʥʫ-ʪʦʡ ʚʝʣʠʯʠʥʳ ʧʦ ʧʨʘʚʠʣʘʤ ʤʘʪʝʤʘʪʠʢʠ ʜʦʣʞʝʥ ʨʘʚ-

ʥʷʪʴʩʷ ʥʫʣʶ, ʪʦ ʝʩʪʴ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ: 

ʅ=rot ɸ=0. (56) 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʝʢʪʦʨ ɸ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʠʩʪʦʯʥʠʢ ʚ ʚʠʜʝ ʥʘʯʘʣʘ ʚʝʢʪʦʨʘ, ʠ ʧʦʛʣʦʪʠʪʝʣʴ ʚ 

ʚʠʜʝ ʢʦʥʮʘ ʚʝʢʪʦʨʘ. ɸ ʦʪʩʶʜʘ ʚʝʣʠʯʠʥʘ 

[xA(x,t)] [xA(īx,t)] ʜʦʣʞʥʘ ʨʘʚʥʷʪʴʩʷ ʥʫʣʶ. ʆʜʥʘʢʦ 

ʵʪʦʪ ʧʘʨʘʜʦʢʩ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʜʣʷ ʩʣʫʯʘʷ ʢʣʘʩ-

ʩʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʦʙʭʦʜʷʪ ʟʘ ʩʯʸʪ 

ʪʦʛʦ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʥʝ ʨʝʘʣʴʥʳʝ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʝ ʚʦʣʥʳ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ɻʶʡʛʝʥʩʘ-

ʌʨʝʥʝʣʷ, ʘ ʧʣʦʩʢʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʜʦʣʴ ʦʩʠ ʭ ʩ ʟʘʤʝʥʦʡ ʠ ʧʦʣʫʯʝ-

ʥʠʝʤ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʫʨʘʚ-

ʥʝʥʠʡ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʚʠʜʘ [8]: 

;/)/1(/;/)/1(/ tɽcʭʅtɽcxH zʫʫz µµ=µµµµ=µµ-  

;/)/1(/;/)/1(/ tʅcʭɽtʅcxɽ zʫʫz µµ-=µµµµ=µµ  

0//;0// =µµ=µµ=µµ=µµ tʅʭʅtɽxɽ ʭʭʭʭ . 

(57) 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʢʪʦʨʘ ɸ ʥʝ ʧʦʣʫʯʘ-

ʝʪʩʷ ʜʘʞʝ ʫʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ. ʀʥʳʤʠ ʩʣʦ-

ʚʘʤʠ ʝʩʪʴ ʪʦʣʴʢʦ ʟʘʤʢʥʫʪʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʫ, ʜʘʶʱʠʝ ʥʦʣʴ, ʯʪʦ ʥʝ ʜʘʸʪ ʠʟʤʝʥʝʥʠʡ ʧʦ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʥʝʠʟʙʝʞʥʦ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʝ ʚʝʢ-

ʪʦʨʘ ʩ ʥʘʯʘʣʦʤ ʠ ʢʦʥʮʦʤ. ʇʨʠ ʵʪʦʤ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦ-

ʨʠʠ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʛʘʤʠʣʴʪʦʥʠʘʥʘ ʫʯʠʪʳʚʘʶʪ ʚʳ-

ʨʘʞʝʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʚʠʜʝ: 

)]exp()(*)exp()([/),()/1( ixctʭixctxixttxc ----=µµ ɸAA . (58) 

ʀ ʠʟ ʫʩʣʦʚʠʷ ʧʦʧʝʨʝʯʥʦʩʪʠ ʧʦʣʷ ʬʦʪʦʥʦʚ, ʢʦ-

ʪʦʨʦʝ ʩʣʝʜʫʝʪ ʠʟ (45), ʠʤʝʶʪ ʨʘʚʝʥʩʪʚʦ: 

0)(*)( == ʭʭxʭ ɸA . (59) 

ʇʦʥʷʪʥʦ, ʯʪʦ ʩʘʤʦ ʧʦʥʷʪʠʝ ʧʦʧʝʨʝʯʥʦʩʪʠ ʧʦʣʷ 

ʬʦʪʦʥʦʚ ʚʦʦʙʱʝ ʥʝ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ, ʥʦ 

ʩʫʪʴ ʝʸ ʤʦʞʥʦ ʧʦʥʷʪʴ ʪʘʢ, ʯʪʦ ʝʩʣʠ ʚʝʢʪʦʨ ɸ ʠʤʝʝʪ 

ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ɸx , Ay ʠ Az , ʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚʝʢ-

ʪʦʨʦʚ ʧʦ Ay ʠ Az , ʜʘʶʱʠʭ ʨʦʪʦʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʝʢ-

ʪʦʨʘ ɸx . ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʤʳ ʠʩʢʣʶʯʘʝʤ ʠʟ ʨʘʩʩʤʦʪ-

ʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ɽ ʦʨʪʦʛʦʥʘʣʴ-

ʥʫʶ ʢ ʤʘʛʥʠʪʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʅ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦ (45) ʫ ʥʘʩ ʠʟʥʘʯʘʣʴʥʦ div A=0. 

ʆʪʩʶʜʘ ʧʦ ʢʘʣʠʙʨʦʚʢʝ ʃʦʨʝʥʮʘ ʠʟ (46) ʧʦʣʫʯʠʤ, 

ʯʪʦ (1/ʩ)Öʌ/Öt =0. ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʣʝʢʪʨʦʥʦʤ ʢʦʪʦ-

ʨʫʶ ʚʳʨʘʞʘʶʪ ʚ ʚʠʜʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ 

V=qʌ=0. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʠʟ-ʟʘ ʨʘʚʝʥʩʪʚʘ 

ʧʨʦʠʟʚʦʜʥʦʡ ʧʦ ʚʨʝʤʝʥʠ ʥʫʣʶ ʚ (58) ʩʯʠʪʘʶʪ, ʯʪʦ 

ʛʘʤʠʣʴʪʦʥʠʘʥ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʠ ʨʘʚʝʥ: 

)]()()()([)4/1( *

3,2,1

*2 ʭxxʭʭʅ sss

ʭ
s s AAAA +p= ää=

. (60) 

ɺ ʧʦʩʣʝʜʥʝʤ ʯʣʝʥʝ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ (60) 

ʩʜʝʣʘʥʘ ʟʘʤʝʥʘ ʭ Ÿ īʭ. ɼʘʣʝʝ ʠʱʫʪʩʷ ʘʤʧʣʠʪʫʜʥʳʝ 

ʟʥʘʯʝʥʠʷ As(x) ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʪʦʣʴʢʦ ʜʚʝ ʢʦʦʨ-

ʜʠʥʘʪʳ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʠ ʦʥʠ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʚ ʚʠʜʝ: 

)]/())/(([/2/2)( 1221211 xʭbʭʭxxbxcxcʘx ʫxzx -== >> ppA ; 

)]/())/(([/2/2)( 1221212 xʭbʭʭxxbxcxcʘx ʭʫzʫ +== >> ppA ; 

)/(/2/2)( 1123 ʭbxxcxcʘxz >> p-=p=A ; 

22222

12

22

12 , zʫʭzʫʭ ʭʭʭʭʭʭʭʭʭ ++=+=+= . 

(61) 

ɿʘʚʠʩʠʤʦʩʪʴ b1 ʠ b2 ʦʪ ʚʝʢʪʦʨʘ ʭ ʨʘʜʠ ʢʨʘʪʢʦ-

ʩʪʠ ʦʧʫʩʢʘʝʤ, ʪʦ ʝʩʪʴ ʩʯʠʪʘʝʤ, ʯʪʦ b1 = b1(ʭ), ʘ 

b1(t)=b1 exp(īixct), b1
+(t)=b1

+exp(ixct), b1'=b1(x'). 

ɿʜʝʩʴ ʪʘʢʞʝ ʚʚʝʜʝʥ ʥʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

xc /2 >p , ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʘʣʝʝ ʥʦʨʤʠʨʦʚʢʫ 

ʥʘ ʝʜʠʥʠʮʫ ʧʨʠ ʧʝʨʝʩʪʘʥʦʚʢʝ ʚ ʬʦʨʤʫʣʝ (68). ʇʦʜ-

ʩʪʘʚʣʷʷ (61) ʚ ʚʳʨʘʞʝʥʠʝ ʛʘʤʠʣʴʪʦʥʠʘʥʘ (60), 

ʥʘʡʜʸʤ: 

][c)2/1(
2,1

'

+
¡¡¡

+
¡

=¡

¡¡+¡¡¡= ää mmmm
m

bbbbʭʅ
x
> . (62) 

ʉʦʙʩʪʚʝʥʥʦ ʧʦʩʪʦʷʥʥʳʝ ʘʤʧʣʠʪʫʜʳ bÕ ʷʚʣʷ-

ʶʪʩʷ ʦʙʳʯʥʳʤʠ ʯʠʩʣʘʤʠ, ʪʦ ʝʩʪʴ ʜʦʣʞʥʳ ʢʦʤʤʫʪʠ-

ʨʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɸ ʜʘʣʝʝ ʚʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʘʷ ʛʠʧʦʪʝʟʘ ʜʣʷ ʯʠʩʝʣ bÕ , ʯʪʦ ʢʚʘʜʨʘʪ ʘʤʧʣʠ-

ʪʫʜʳ ʦʧʠʩʳʚʘʝʪ ʯʠʩʣʦ ʯʘʩʪʠʮ, ʦʜʥʘʢʦ ʧʦ (60) ʵʪʦ 

ʯʠʩʣʦ ʥʝ ʜʦʣʞʥʦ ʠʟʤʝʥʷʪʴʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. ɺ ʧʨʦ-

ʮʝʩʩʘʭ ʞʝ ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʬʦʪʦʥʦʚ 

ʜʦʣʞʥʦ ʠʟʤʝʥʷʪʴʩʷ ʦʙʱʝʝ ʯʠʩʣʦ ʯʘʩʪʠʮ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʜʦʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦ-
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ʟʜʘʪʴ ʪʝʦʨʠʶ ʩ ʚʦʟʤʦʞʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʯʠʩʣʘ ʯʘ-

ʩʪʠʮ, ʩʯʠʪʘʷ ʘʤʧʣʠʪʫʜʳ b ʦʧʝʨʘʪʦʨʘʤʠ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʟʜʝʩʴ ʩʜʝʣʘʥ ʰʘʛ, ʢʦʪʦʨʳʡ ʙʳʣ ʠʩʧʦʣʴʟʦ-

ʚʘʥ ʧʨʠ ʢʚʘʥʪʦʚʘʥʠʠ ʫʨʘʚʥʝʥʠʷ ʵʥʝʨʛʠʠ ʕʡʥ-

ʰʪʝʡʥʘ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ʟʘʤʝʥʠʣʠ ʦʧʝʨʘ-

ʪʦʨʘʤʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ, 

ʧʨʦʢʚʘʥʪʦʚʘʚ ʚʳʨʘʞʝʥʠʝ (62). ʂʚʘʥʪʦʚʘʥʠʝ ʫʨʘʚʥʝ-

ʥʠʷ (62) ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ. ʇʨʠ ʵʪʦʤ 

ʚ ʦʩʥʦʚʫ ʧʦʣʦʞʠʣʠ ʢʚʘʥʪʦʚʘʥʠʝ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝ-

ʥʠʷ ʚʠʜʘ:

 

fHʅfdtfd -=ðà / . (63) 

ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʚʝʩʪʥʦʡ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝ-

ʭʘʥʠʢʝ ʬʦʨʤʫʣʝ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ: 

)grad**grad)(2/( 0 YY-YY= mqi>j ; 

)grad**grad)(2/( 0 YY-YY= mqiq >v ; 

)grad**grad)(2/( 0 YY-YY= mi>v . 

(64) 

ʇʨʠ v= dɊ/dt ʧʦʣʫʯʘʝʤ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ (63). 

ʉʫʪʴ ʨʘʚʝʥʩʪʚʘ (64), ʪʘʢʞʝ ʢʘʢ ʠ ʨʘʚʝʥʩʪʚʘ (63) ī 

ʵʪʦ ʟʘʢʦʥ ʧʨʠ ʢʦʪʦʨʦʤ ʠʟʤʝʥʝʥʠʷ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʫ 

ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ. ʋʯʠʪʳʚʘʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʘʤʧʣʠʪʫʜʳ b(t) ʦʪ ʚʨʝʤʝʥʠ, ʤʳ ʙʫʜʝʤ ʠʤʝʪʴ: 

))(/( HbHbiicxb mmm -=- > ; ))(/( HbHbiicxb
+

m

+

m

+

m -= > . (65) 

ʆʪʩʶʜʘ, ʝʩʣʠ ʧʦʜʩʪʘʚʠʪʴ (62) ʚ (65) ʧʦʣʫʯʠʤ: 

].)(

)()()()[2/(
2,1

'

+

m¡m¡mmm¡

mmm¡m¡m¡
+

m¡mm

+

m¡

=m¡
mmmm¡

+

m¡m

¡¡-¡+

+¡-¡¡+¡¡-¡+¡-¡¡¡=ää

bbbbb

bbbbbbbbbbbbbbbʩʭicxb
x

 (66) 

ʄʳ ʩʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ (66) ʧʦ ʨʘʚʝʥ-

ʩʪʚʫ, ʝʩʣʠ ʧʦʣʦʞʠʤ 

ʭʭbbbbbb ¡m¡mm

+

m¡
+

m¡m

+

m¡m dd=¡-¡=¡],[ ; 0)(],[ =¡-¡=¡ mm¡m¡mm¡m bbbbbb ; 0],[ =¡+m¡
+

m bb . (67) 

ʀʟ (67) ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʢʦʤʤʫʪʠʨʫʶʱʠʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʙʫʜʫʪ ʪʦʣʴʢʦ ʘʤʧʣʠʪʫʜʳ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʠʤʧʫʣʴʩʫ ʠ ʧʦʣʷʨʠʟʘʮʠʠ: 

1=- m

+

m

+

mm bbbb . (68) 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʬʠʟʠʯʝʩʢʠ ʚʪʦʨʠʯʥʦʝ ʢʚʘʥʪʦʚʘ-

ʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠʚʦʜʠʪ ʢ ʦʧʠʩʘʥʠʶ 

ʢʚʘʥʪʦʚʦʡ ʩʠʩʪʝʤʳ ʩ ʧʝʨʝʤʝʥʥʳʤ ʯʠʩʣʦʤ ʬʦʪʦʥʦʚ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʤʳ ʩʤʦʞʝʤ ʦʧʠʩʳʚʘʪʴ ʠʩʧʫʩʢʘʥʠʝ 

ʠ ʧʦʛʣʦʱʝʥʠʝ ʬʦʪʦʥʦʚ, ʫʯʠʪʳʚʘʷ ʠʭ ʢʦʨʧʫʩʢʫʣʷʨ-

ʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʤʳ ʚʠʜʠʤ ʦʯʝʨʝʜʥʦʡ 

ʧʘʨʘʜʦʢʩ, ʠ ʦʥ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

bÕ ʢʘʢ ʦʧʝʨʘʪʦʨʦʚ, ʧʦʜʦʙʥʦ ʨʭ ʠ ʭ ʬʘʢʪʠʯʝʩʢʠ ʚʚʦ-

ʜʠʤ ʛʨʘʜʠʝʥʪ ʠʣʠ ʜʠʚʝʨʛʝʥʮʠʶ, ʘ ʫ ʥʘʩ ʠʟʥʘʯʘʣʴʥʦ 

ʢʦʵʬʬʠʮʠʝʥʪʳ bÕ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʜʠʚʝʨ-

ʛʝʥʮʠʝʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʚʝʢʪʦʨʦʤ ɸ, ʘ ʧʦ (45) 

div ɸ=0. ʇʦʥʷʪʥʦ, ʯʪʦ ʟʘʤʢʥʫʪʘʷ ʚʝʣʠʯʠʥʘ rot ɸ ʠʟ-

ʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʜʘʪʴ ʥʝ ʤʦʞʝʪ. ʅʦ ʢʨʦʤʝ ʵʪʦʛʦ, 

ʤʳ ʚʠʜʠʤ ʧʘʨʘʜʦʢʩ ʚ ʚʠʜʝ ʜʚʦʡʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʟʥʘʯʝʥʠʡ bÕ , ī ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʥʠ 

ʜʦʣʞʥʳ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʯʠʩʣʘ ʭ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ʢʘʢ ʦʧʝʨʘʪʦʨʳ ʨʭ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʣʘʛʘʷ ʠʤʧʫʣʴʩ 

ʨ ʦʧʝʨʘʪʦʨʦʤ ʚʠʜʘ 

ʭip µµ= /)/(> , (69) 

ʠ ʦʩʪʘʚʣʷʷ ʚ ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ ʢʦʦʨʜʠʥʘʪʫ x ʦʙʳʯʥʳʤ ʯʠʩʣʦʤ, ʤʳ ʧʦʣʫʯʘʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʘʥʘʣʦ-

ʛʠʯʥʫʶ (64) ʠ (65) ʚ ʚʠʜʝ: 

)()/()()( ʭiʭʭʨʨʭ Y=Y- > . (70) 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʩʯʠʪʘʪʴ ʨ ʦʙʳʯʥʳʤ ʯʠʩʣʦʤ, ʘ ʢʦʦʨʜʠʥʘʪʫ ʦʧʝʨʘʪʦʨʦʤ, ʪʦ ʤʦ-

ʞʝʤ ʜʣʷ ʭ ʟʘʧʠʩʘʪʴ 

ʨiʭ µµ= /)/(> . (71) 

ʇʨʠ ʵʪʦʤ ʥʝʪʨʫʜʥʦ ʫʙʝʜʠʪʩʷ ʚ ʩʦʙʣʶʜʝʥʠʠ ʨʘ-

ʚʝʥʩʪʚʘ [9]: 

)()/()()( ʨiʨʭʨʨʭ Y=Y- > . (72) 
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ʆʜʥʘʢʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʷ b ʜʦʣʞʥʳ ʚʳ-

ʩʪʫʧʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʯʠʩʣʘʤʠ, ʠ ʦʧʝʨʘʪʦʨʘʤʠ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʧʦʣʫʯʘʝʪʩʷ ʜʚʫʟʥʘʯʥʦʩʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʄʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʞʝʤ ʵʪʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ 

ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ɽ ʠ ʅ 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʝʟ ʦʜʥʫ ʚʝʣʠʯʠʥʫ ʚʝʢʪʦʨ - 

ʧʦʪʝʥʮʠʘʣʘ ɸ. ʆʪʩʶʜʘ ʠ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʟʥʘʯʝʥʠʷ 

b, ʧʦʣʫʯʘʝʤʳʝ ʠʟ ɸ, ʜʦʣʞʥʳ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʪʦʨʘ (ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʨʘʞʘʪʴ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ), ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʦʙʷ-

ʟʘʥʳ ʙʳʪʴ ʯʠʩʣʘʤʠ (ʢʦʣʠʯʝʩʪʚʦ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ), 

ʥʘ ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ. ʀʥʳʤʠ ʩʣʦ-

ʚʘʤʠ ʫʯʸʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ "ʫʙʨʘʣʠ" ʢʦʨʧʫʩʢʫ-

ʣʷʨʥʦ-ʚʦʣʥʦʚʦʡ ʜʫʘʣʠʟʤ (ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ), ʘ 

ʧʦ ʩʫʪʠ ʜʝʣʘ ī ʧʨʦʩʪʦ ʧʦʜʦʛʥʘʣʠ ʚʳʯʠʩʣʝʥʠʷ ʪʘʢ 

ʢʘʢ ʠʤ ʥʘʜʦ, ʟʘʧʫʪʘʚ ʩʣʦʞʥʳʤʠ ʩʠʤʚʦʣʘʤʠ ʩʘʤʫ 

ʩʫʪʴ. ɼʘʣʝʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʧʝʨʘʪʦʨ b ʷʚʣʷʝʪʩʷ ʦʧʝ-

ʨʘʪʦʨʦʤ ʧʦʛʣʦʱʝʥʠʷ (ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʷ), ʘ ʦʧʝʨʘ-

ʪʦʨ b+ī ʦʧʝʨʘʪʦʨʦʤ ʠʩʧʫʩʢʘʥʠʷ (ʠʣʠ ʨʦʞʜʝʥʠʷ). 

ʅʦ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʯʝʥʠʡ b ʦʟʥʘ-

ʯʘʝʪ, ʯʪʦ ʪʦʛʜʘ ʚʝʢʪʦʨ-ʧʦʪʝʥʮʠʘʣ ɸ ʜʦʣʞʝʥ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʠʤʝʪʴ ʜʠʚʝʨʛʝʥʮʠʶ ʠʣʠ ʛʨʘʜʠʝʥʪ, ʯʪʦ ʠʟʥʘ-

ʯʘʣʴʥʦ ʙʳʣʦ ʠʩʢʣʶʯʝʥʦ. ʊʝʧʝʨʴ ʟʘʤʝʪʠʤ, ʯʪʦ ʫʩʪʘ-

ʥʦʚʠʚ ʦʧʝʨʘʪʦʨʳ ʧʦʛʣʦʱʝʥʠʷ ʠ ʠʩʧʫʩʢʘʥʠʷ, ʤʳ ʥʝ 

ʚʠʜʠʤ ʤʝʭʘʥʠʟʤʘ ʠʣʠ ʩʧʦʩʦʙʘ ʠʟʚʣʝʯʝʥʠʷ ʠʣʠ ʧʦ-

ʛʣʦʱʝʥʠʷ ʬʦʪʦʥʦʚ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʡ ʚʘʢʫʫʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʢ ʙʳ ʩʚʦʝ-

ʦʙʨʘʟʥʳʡ ʨʝʟʝʨʚʫʘʨ, ʦʪʢʫʜʘ "ʠʟʚʣʝʢʘʶʪʩʷ" ʨʝʘʣʴ-

ʥʳʝ ʬʦʪʦʥʳ ʧʨʠ ʠʭ ʠʩʧʫʩʢʘʥʠʠ, ʠ ʢʫʜʘ ʦʥʠ 

"ʧʝʨʝʭʦʜʷʪ" ʧʨʠ ʠʭ ʧʦʛʣʦʱʝʥʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʥʝ ʠʤʝʷ ʤʝʭʘʥʠʟʤʘ ʩʚʷʟʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʘʢʫ-

ʫʤʘ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠ ʨʝʘʣʴʥʳʤʠ ʬʦʪʦʥʘʤʠ, ʜʘʣʝʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʩ-

ʧʫʩʢʘʝʤʳʭ ʠ ʧʦʛʣʦʱʘʝʤʳʭ ʬʦʪʦʥʦʚ ʧʦ ʘʥʘʣʦʛʠʠ, 

ʯʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʦʙʲʸʤʘ ʩʪʦʷʯʠʤʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʦʣʥʘʤʠ ʚ [6]. ʆʪʩʶʜʘ ʧʣʦʪ-

ʥʦʩʪʴ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʳʯʠʩʣʷ-

ʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

uʠʟʣ=Úr(ɤ)dɤ. (73) 

ʉ ʯʠʩʣʦʤ ʞʝ ʠʩʧʫʩʢʘʝʤʳʭ ʯʘʩʪʠʮ N(ɤ) ʝʸ ʩʚʷ-ʟʳʚʘʶʪ ʧʨʠ ʧʦʤʦʱʠ ʬʦʨʤʫʣʳ (ʠʟʦʪʨʦʧʥʦʝ ʠʟʣʫʯʝ-

ʥʠʝ), ʢʦʪʦʨʘʷ ʘʥʘʣʦʛʠʯʥʘ ʬʦʨʤʫʣʝ ʈʝʣʝʷ-ɼʞʠʥʩʘ: 
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ʉʨʘʚʥʠʚʘʷ ʧʦʜʳʥʪʝʛʨʘʣʴʥʳʝ ʚʳʨʘʞʝʥʠʷ, ʥʘʭʦʜʷʪ: 

)/()(/)( 332 wp=wrw >ʩN  (75) 

ʠ ʧʦʣʫʯʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʧʫʩʢʘ-

ʝʤʳʭ ʬʦʪʦʥʦʚ ʠ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʵʥʝʨʛʠʠ 

ʠʟʣʫʯʝʥʠʷ 

)/()()( 332 wwrp=w >ʩN . (76) 

ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʡ bÕ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦ-

ʧʳʪʢʘ ʚʳʯʠʩʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ɺn n' /ɸn n' ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ: 

r=¡¡ // NAB ʧʧʧʧ
. (77) 

ʕʪʦ ʬʦʨʤʫʣʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʘʢʘʷ ʙʳ ʥʝ 

ʙʳʣʘ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʧʦʥʪʘʥʥʦʛʦ ʠʟ-

ʣʫʯʝʥʠʷ ɸn n', ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʘʣʠʯʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʘʢʫʫʤʘ (ʘ ʠʥʦʡ ʧʨʠʯʠʥʳ 

ʜʣʷ ʩʧʦʥʪʘʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʝʪ), ʜʘʣʴʥʝʡʰʘʷ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʚʳʥʫʞʜʝʥʥʳʭ ʧʝʨʝʭʦʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʙʲʸʤʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʩ ʫʯʸʪʦʤ ʯʘʩʪʦʪʳ ʠʟʣʫʯʝ-

ʥʠʷ. ʅʦ ʫ ʥʘʩ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ ʩʘʤ ʧʦʜʭʦʜ ʚʳ-

ʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ɸn n' ʠ ɺn n'. ɿʜʝʩʴ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʫʨʘʚʥʝʥʠʝ ʐʨʝʜʠʥʛʝʨʘ: 

0]))/()(2/1()/)(/([ 2

0 =Y---µµ- Aʨ cqmVti> . (78) 

ʇʨʠ ʵʪʦʤ ʤʳ ʠʤʝʝʤ ʧʘʨʘʜʦʢʩ ʩʚʷʟʘʥʥʳʡ ʩ ʪʝʤ, 

ʯʪʦ ʟʜʝʩʴ V=qʌ, ʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (45) ʌ=0 ʠ 

(1/ʩ)Öʌ/Öt=0, ʪʘʢ ʢʘʢ divA=0. ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʤʳ ʥʝ 

ʚʠʜʠʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʜʝʨʞʠʚʘʶʱʝʛʦ ʧʦʣʷ, ʚʳʨʘ-

ʞʝʥʥʦʛʦ ʯʝʨʝʟ ʚʪʦʨʦʡ ʚʝʢʪʦʨ ʧʦʪʝʥʮʠʘʣ ʌ. ʀʟ ʵʪʦʛʦ 

ʫʨʘʚʥʝʥʠʷ (78) ʦʪʙʨʘʩʳʚʘʶʪʩʷ ʚʝʣʠʯʠʥʳ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ ʤʘʣʦʩʪʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ A2. ʀ ʩ ʫʯʸ-

ʪʦʤ divA=0 ʧʦʣʫʯʘʶʪ: 

(pɸ)Ɋ = (ɸp) Ɋ + Ɋ (ǩ/i)divA, (pɸ)=(ɸp).  (79) 

ɼʘʣʝʝ ʫʨʘʚʥʝʥʠʝ (78) ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ: 

0)]()/)(/([ 0 =Y¡--µµ- tVHti> ; 

).)()(/()(,)/(21 0

2

0

0 ptAcmqtVpmVʅ -=¡+=  
(80) 

ɿʜʝʩʴ ʅ0 ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ, ʘ ʚʤʝʩʪʦ ɸ(t) 
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ʧʦʜʩʪʘʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ (52). ʉ ʫʯʸʪʦʤ (61) ʧʦʣʫ-

ʯʘʶʪ: 

A=(1/L3/2)
 äx

xc 2/1)/2( >p [a(x)exp(īixt+ixr)+a+(x)exp(icxtīixr)]. (81) 

ʇʨʠ ʵʪʦʤ ʩʭ=w ʠ ʚʳʯʠʩʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ: 

dtnittnVitʉʉ n

t

nʧʧ )exp()()/()(
0

w¡¡-==¡ ñ¡¡ > . (82) 

ʉn' (t) =īq/(m0L3/2) äx

2/1)/(2( >wp {( exp[īi(ɤnn'īɤ)t]ī1)/(ɤn n'īɤ)}³ 

³Úd3xɊ*n' exp(īixr)(a+p)Ɋn' . 
(83) 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʘ+(ʭ) ʦʧʝʨʘʪʦʨ ʠʩʧʫʩʢʘʥʠʷ, ʠ 

ʪʦʣʴʢʦ ʦʥ ʚʣʠʷʝʪ ʥʘ ʧʝʨʝʭʦʜ ʩ ʠʟʣʫʯʝʥʠʝʤ ʬʦʪʦʥʘ. 

ʆʪʩʶʜʘ ʧʦʣʫʯʘʶʪ: 

wn n' =q2/(m0
2L3) äx

)/(4 >wp {sin[ i(wīwnn')t]/(wīwnn')}( aP*n'n) (a+P*n'n)= 

=(Ö/Öt)C+
n' (t) Cn' (t); 

''
*3

' ))(exp( nnnn ixrxd Y-Y=ñ pP . 

(84) 

ɼʘʣʝʝ ʠʤʝʝʤ: 

)](1[))(( 0

'

*

' xPaaP w+=+ NSnnnn
; ))(()( '

0*

'

0

'

*

' nnnnnnnnS PxPxPP -= . (85) 

ɿʜʝʩʴ ʭ0 ī ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʩ-

ʧʫʩʢʘʝʤʦʛʦ ʬʦʪʦʥʘ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʩʬʝʨʠʯʝʩʢʠʤ 
ʢʦʦʨʜʠʥʘʪʘʤ ʚʦʣʥʦʚʦʛʦ ʚʝʢʪʦʨʘ ʭ(ʭ=ɤ/c, J, j) ʚʝʨʥʘ 

ʟʘʧʠʩʴ: 
32323 /sin/ cdddcddxd jJJww=Www= . (86) 

ʉ ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʭʦʜʘ w ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ 

)()()/()/()(' ''

2

''' tCtCtCtBAw nnnnnnnnn

+µµ=¡µµ=wr+= . (87) 

ʧʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʚʳʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ )()()/( '' tCtCt nn

+µµ , ʥʘʭʦʜʷʪ: 

)(](1)[2/(' '''

3

0'

2 wrwpw nnnnnnnnnn BASdNcmqw +=W+= ñ> . (88) 

ʆʜʥʘʢʦ ʤʳ ʬʦʨʤʫʣʫ (77) ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʠ ʥʝ 

ʧʨʠʙʝʛʘʷ ʢ ʫʭʠʱʨʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʚʳʯʠʩʣʝʥʠʝʤ 

ʥʝʢʠʭ ʟʥʘʯʝʥʠʡ bÕ . ʄʳ ʤʦʞʝʤ ʧʝʨʝʧʠʩʘʪʴ ʬʦʨʤʫʣʫ 

(22) ʚ ʚʠʜʝ: 

)()( '''' wr-wr= nnnnnnnnn BNBNAN , 

)/())()((1 '''' nnnnnnnnn ANBNBN wrwr -=  
(89) 

ʇʨʠ ʫʩʣʦʚʠʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ɺn n'= ɺn'n, ʠʤʝʝʤ: 

])((/[/ ''' nnnnnnn NNNAB -wr= ; 

)]1/)((/[1/ ''' -wr= nnnnnn NNAB ; 

)1//(1 ' -= nn NNN . 

(90) 

ɽʩʣʠ ʪʝʧʝʨʴ ʫʯʝʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ 

ʧʦ ʵʥʝʨʛʠʷʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʄʘʢʩʚʝʣʣʘ-ɹʦʣʴʮʤʘʥʘ ʧʦ ʬʦʨʤʫʣʝ (23), ʘ ʦʪ ʵʪʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝ ʫʡʪʠ, ʪʘʢ ʢʘʢ ʚʩʸ ʨʘʚʥʦ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʬʦʨʤʫʣʘ ʇʣʘʥʢʘ, ʛʜʝ ʝʩʪʴ ʵʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, 

ʪʦ ʧʦʣʫʯʠʤ: 

}.1)]/(/{exp[1}1)]/()/{exp[(1

}1)]/(exp[/)]/(exp[/{1)1//(1

ɹɹ'

ɹɹ''

-=--=

=---=-=

TkTkEE

TkECTkECNNN

nn

nnnn

w>
 (91) 

ɸ ʦʪʩʶʜʘ ʟʘʢʦʥʦʤʝʨʥʦ ʥʘʭʦʜʠʤ, ʯʪʦ ɺnn'=ˊ2ʩ3/(ǩɤ3) ɸnn'. 

'

332

' )/( nnnn AcB wp >= . (92) 

ɸʥʘʣʦʛʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʠ ʚ (34). ɼʘʣʝʝ, ʩ 
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ʫʯʸʪʦʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʤʳ ʧʦʣʫ-

ʯʘʝʤ ʘʥʘʣʦʛʠʯʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ (25). ʇʦʜʚʝʜʸʤ ʠʪʦʛʠ ʧʦʧʳʪʢʠ ʧʦʣʫʯʝ-

ʥʠʷ ʬʦʨʤʫʣʳ ʇʣʘʥʢʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʪʦʨʠʯʥʦʛʦ 

ʢʚʘʥʪʦʚʘʥʠʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʘʢʫʫʤʘ. ɿʘ ʦʩ-

ʥʦʚʫ ʚʪʦʨʠʯʥʦʛʦ ʢʚʘʥʪʦʚʘʥʠʷ ʙʳʣ ʚʟʷʪ ʚʝʢʪʦʨ-ʧʦ-

ʪʝʥʮʠʘʣ ɸ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʙʳʣʠ ʩʜʝʣʘʥʳ ʫʧʨʦʱʝ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʜʘʣʠ ʧʘʨʘʜʦʢʩʳ ʚ ʚʠʜʝ ʥʘʨʫʰʝʥʠʷ ʟʘ-

ʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʧʦ ʫʨʘʚʥʝʥʠʶ ʋʤʦʚʘ-

ʇʦʡʪʠʥʛʘ. ʇʨʠʜʫʤʘʥ ʥʝʢʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʚʘ-

ʢʫʫʤ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʬʦʪʦʥʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʧʝ-

ʨʝʭʦʜ ʦʪ ʢʦʪʦʨʳʭ ʢ ʨʝʘʣʴʥʳʤ ʬʦʪʦʥʘʤ ʚʦʦʙʱʝ ʥʝ-

ʠʟʚʝʩʪʝʥ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʤʢʥʫʪʘʷ ʚʝʣʠʯʠʥʘ ɸ 

ʜʦʣʞʥʘ ʙʳʣʘ ʧʦʨʦʜʠʪʴ ʟʥʘʯʝʥʠʷ bÕ, ʢʦʪʦʨʳʝ ʙʳ ʚʳ-

ʧʦʣʥʷʣʠ ʬʫʥʢʮʠʠ ʦʧʝʨʘʪʦʨʦʚ ʧʦʛʣʦʱʝʥʠʷ ʠ ʠʩʧʫʩ-

ʢʘʥʠʷ. ʅʦ ʧʨʠ ʵʪʦʤ ʢʨʦʤʝ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ 

ʦʧʝʨʘʪʦʨʦʚ ʟʥʘʯʝʥʠʷ bÕ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʠ ʯʠʩʣʘʤʠ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʜʠʝʥʪʘ ʠʣʠ 

ʜʠʚʝʨʛʝʥʮʠʠ ʦʪ ʚʝʣʠʯʠʥʳ ɸ ʚʦʦʙʱʝ ʠʩʢʣʶʯʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʯʝʥʠʡ bÕ ʚ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʪʦʨʦʚ 

ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʚʝʢ-

ʪʦʨ-ʧʦʪʝʥʮʠʘʣʘ ɸ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʝʨʘʟʨʝʰʠʤʳʝ 

ʧʘʨʘʜʦʢʩʳ, ʢʦʪʦʨʳʝ ʧʨʝʚʨʘʱʘʶʪ ʚʩʝ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʝ ʫʭʠʱʨʝʥʠʷ ʚ ʵʣʝʤʝʥʪʘʨʥʫʶ ʧʦʜʛʦʥʢʫ ʧʦʜ ʨʝ-

ʟʫʣʴʪʘʪ, ʯʪʦ ʠ ʙʳʣʦ ʥʘʤʠ ʧʦʜʨʦʙʥʦ ʧʦʢʘʟʘʥʦ ʚ ʜʘʥ-

ʥʦʡ ʩʪʘʪʴʝ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʰʘ ʪʝʦʨʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʨʘʩʢʨʳʪʘʷ ʧʦ ʯʘʩʪʷʤ ʚʦ ʤʥʦʞʝ-

ʩʪʚʝ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘʪʝʡ, ʧʦʣʥʦʩʪʴʶ ʧʦʟʚʦʣʷʝʪ ʨʝ-

ʰʠʪʴ ʫʢʘʟʘʥʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫ-

ʝʪʩʷ ʚʳʜʫʤʳʚʘʪʴ ʥʝʢʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʚʘʢʫʫʤ, 

ʚʠʨʪʫʘʣʴʥʳʝ ʬʦʪʦʥʳ ʩʦ ʚʪʦʨʠʯʥʳʤ ʢʚʘʥʪʦʚʘʥʠʝʤ 

ʦʪ ʪʘʢʦʡ ʞʝ ʚʳʜʫʤʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ɸ. 

ɹʫʜʝʪ ʚʨʝʤʷ ʠ ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʦʰʠʙʢʠ ʠ ʧʘʨʘ-

ʜʦʢʩʳ, ʫʢʘʟʘʥʥʳʝ ʥʘʤʠ ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʥʝʝ 

ʩʪʘʪʴʷʭ, ʧʨʦʩʪʦ ʦʙʨʫʰʘʪ ʥʳʥʝʰʥʶʶ ʬʠʟʠʢʫ. ʀ 

ʥʘʧʦʩʣʝʜʦʢ. ʅʝʫʞʝʣʠ ʬʠʟʠʢʘʤ-ʫʯʝʥʳʤ ʙʦʣʝʝ 

ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʜʦʙʥʳʤ, ʷʚʥʦ ʠʩʢʘʞʝʥʥʳʤ 

ʠ ʬʠʟʠʯʝʩʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ, ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʘʧʧʘ-

ʨʘʪʦʤ, ʠʣʠ ʟʘ ɻ ʪʠʤ ʩʪʦʠʪ ʧʦʧʳʪʢʘ ʩʢʨʳʪʴ ʩʚʦʠ ʠ ʯʫ-

ʞʠʝ ʦʰʠʙʢʠ ʪʦʣʴʢʦ ʨʘʜʠ ʧʨʝʩʪʠʞʘ ʠ ʥʝʢʦʝʡ ʥʘʫʯ-

ʥʦʡ ʩʪʝʧʝʥʠ? ʇʫʩʪʴ ʢʘʞʜʳʡ ʜʘʩʪ ʦʪʚʝʪ ʠʩʢʨʝʥʥʝ 

ʭʦʪʷ ʙʳ ʜʣʷ ʩʝʙʷ. ɸ ʧʦʢʘ ī ʯʝʤ ʯʫʜʥʝʝ ʪʝʦʨʠʷ, ʪʝʤ 

ʙʦʣʴʰʝ ʚʦʩʪʦʨʛʘ ʦʪ "ʧʫʙʣʠʢʠ". 
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ɸʅʅʆʊɸʎʀʗ 

ʈʘʩʩʤʦʪʨʝʥ ʨʷʜ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʦʜʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʣʦʠʟʫʯʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʜʥʦʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ʢʦʪʦʨʳʭ,ʠʤʝʶʪ ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ ʬʫʥʢʮʠʡ ɹʝʩʩʝʣʷ ʜʚʫʭ ʧʝʨʝʤʝʥ-

ʥʳʭ. ʇʦʢʘʟʘʥʘ ʩʚʷʟʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʪʠʧʘ,ʥʘʭʦʜʷʱʠʤʠ ʙʦʣʴʰʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʟʘʜʘʯʘʭ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ,ʪʝʦʨʠʠ 

ʘʥʪʝʥʥ ʠ ʘʢʫʩʪʠʢʠ. 

ABSTRACT 

A number of particular cases of one little-studied special inhomogeneous system is considered. The 

corresponding homogeneous systems of these systems have solutions in the form of two variables Bessel functions. 

The connection of such systems with an elliptic type second order partial differential equations is shown. These 

equations use in problems of electrodynamics, antenna theory and acoustics. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ, ʨʝʰʝʥʠʝ, ʦʜʥʦʨʦʜʥʘʷ, ʥʝʦʜʥʦʨʦʜʥʘʷ, ʩʦʚʤʝʩʪʥʘʷ, ʩʠʩʪʝʤʘ ʪʠʧʘ ɹʝʩʩʝʣʷ, 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʬʫʥʢʮʠʷ ʃʦʤʤʝʣʷ, ʧʨʘʚʘʷ ʯʘʩʪʴ, ʨʝʛʫʣʷʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ. 

Keywords: system, solution, homogeneous, inhomogeneous, joint, Bessel type system, products, Lommel 

function, right hand side, regular singularity. 
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1.ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʇʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʨʝʰʝʥʠʡ ʚʙʣʠʟʠ  

ʨʝʛʫʣʷʨʥʳʭ ʠ ʠʨʨʝʛʫʣʷʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝ-

ʦʜʥʦʨʦʜʥʳʭ ʩʠʩʪʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 
()( ) ()( ) ()( ) ()( )
()( ) ()( ) ()( ) ()( ),,,,,

,,,,,

3210

3210

yxQZyxQZyxQZyxQ

yxPZyxPZyxPZyxP

yyy

xxx

=++

=++
   (1.1) 

ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 
()( )yxP i ,  ʠ 

()( )yxQ i ,

( )3,2,1,0=i  ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠʣʠ ʤʥʦʛʦ-

ʯʣʝʥʳ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʧʦʢʘ ʤʘʣʦʠʟʫʯʝʥʳ.  

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ 

ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ  

()( ) ()( ) ()( )
()( ) ()( ) ()( ) ,0,,,

,0,,,

210

210

=++

=++

ZyxQZyxQZyxQ

ZyxPZyxPZyxP

yyy

xxx
     (1.2) 

ʩ ʦʙʱʝʡ ʥʝʠʟʚʝʩʪʥʦʡ ( )yxZZ ,=  ʠ ʧʨʘʚʳʝ 

ʯʘʩʪʠ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ 
()( )3

,P x y  ʠ 

()( )3
,Q x y  ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʴ-

ʥʤrʠ ʬʫʥʢʮʠʷʤʠ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʦ ʩʠʭ ʧʦʨ, ʥʝ ʠʩʩʝʜʦʚʘʥʥʳʤʠ 

ʦʩʪʘʶʪʩʷ ʩʠʩʪʝʤʳ ʪʠʧʘ ɹʝʩʩʝʣʷ ʩ ʧʨʘʚʳʤʠ ʯʘʩʪʷʤʠ 

ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʤʥʦ-

ʛʦʯʣʝʥʦʚ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. ʆʩʦʙʝʥʥʦ 

ʞʜʝʪ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ʨʝʟʦʥʘʥʩʥʳʡ ʩʣʫʯʘʡ, ʪʦ ʝʩʪʴ ʠʟʫʯʝʥʠʝ ʩʠʩʪʝʤ ʩ 

ʨʝʟʦʥʘʥʩʥʳʤʠ ʨʝʰʝʥʠʷʤʠ.  

ʆʜʥʦʨʦʜʥʘ ̫ʩʠʩʪʝʤʘ (1.2) ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ 

ʩʣʫʯʘʝʤ ʩʠʩʪʝʤʳ ɺʠʣʴʯʠʥʩʢʦʛʦ [1], ʠʟʫʯʝʥʥʦʡ ʘʤʝ-

ʨʠʢʘʥʩʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ ɽ. ɺʠʣʴʯʠʥʩʢʠʤ ʜʣʷ ʦʙʦʩ-

ʥʦʚʘʥʠʷ ʧʨʦʝʢʪʠʚʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʛʝʦʤʝʪ-

ʨʠʠ. ʇʦʟʜʥʝʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ, ʯʪʦ ʯʘʩʪʥʳʤʠ ʨʝ-

ʰʝʥʠʷʤʠ ʩʠʩʪʝʤʳ ʪʠʧʘ ɺʠʣʴʯʠʥʩʢʦʛʦ ʷʚʣʷʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʡ [2, ʩ.220] ʠ ʦʨʪʦʛʦʥʘʣʴʥʳʝ 

ʤʥʦʛʦʯʣʝʥʳ ʦʜʥʦʡ ʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ [3].  

ʋʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʩʠʩʪʝʤ (1.1) ʠ (1.2) 

ʪʘʢʞʝ ʚʳʚʦʜʷʪʩʷ ʠʟ ʫʩʣʦʚʠʡ ʩʦʚʤʝʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ɺʠʣʴʯʠʥʩʢʦʛʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʨʠ 
() () 100 ==QP  ʜʣʷ (1.1) ʦʥʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ: 

1) 
() () ,011 =- xy QP  

2) 
() () () ()[ ] ,02 1212 =-- yyyx PQPQ  

3) 
() () () () ,02 2111 =-+ yxxx PQPQ       (1.3) 

4) 
() () () () () ()[ ] ,0112212 =+-+ yyyxʯx PQPQPQ  

5) 
() () () () () () () () () ()[ ] .03231332313 =-+--+ QPPQPPQQPQ yyyxʯx  

 

ɽʩʣʠ ʚ (1.1) 
() () 0,0 33 ¹¹ QP , ʪʦ ʝʩʪʴ ʢʦʛʜʘ 

ʟʘʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʜʥʦʨʦʜʥʘʷ ʚʠʜʘ (1.2) ʚ ʫʩʣʦʚʠʠ 

(1.3) ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʫʩʣʦʚʠʷ 

1)-4). 

ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤ (1.2) ʠ 

(1.1): 

1. ʆʩʦʙʳʝ ʢʨʠʚʳʝ ʠʭ ʥʘʭʦʜʷʪʩʷ ʧʨʠʨʘʚʥʠʚʘʝʤ 

ʢ ʥʫʣʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 
()( ) 0,0 =yxP ʠ 

()( ) 0,0 =yxQ  ʧʨʠ ʩʪʘʨʰʠʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʈʘʟʣʠʯ-

ʥʳʝ ʦʩʦʙʳʝ ʢʨʠʚʳʝ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘ ʨʝʛʫʣʷʨ-

ʥʳʝ ʠ ʠʨʨʝʛʫʣʷʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʚʦʜʠʪʩʷ ʚ ʤʦ-

ʥʦʛʨʘʬʠʠ ʊʘʩʤʘʤʙʝʪʦʚʘ ɾ.ʅ. [4]. ʆʜʥʘʢʦ, ʜʦ ʩʠʭ 

ʧʦʨ, ʦʯʝʥʴ ʤʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʧʦʚʝʜʝʥʠʠ ʨʝʰʝʥʠʡ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʝʢ, ʛʜʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʜʚʝ 

ʦʩʦʙʳʝ ʢʨʠʚʳʝ ʠʣʠ ʚ ʢʦʪʦʨʳʭ ʜʚʝ ʦʩʦʙʳʝ ʢʨʠʚʳʝ 

ʢʘʩʘʶʪʩʷ. 

2. ʉʦʛʣʘʩʥʦ ʦʙʱʝʡ ʪʝʦʨʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ [1], ʦʙ-

ʱʝʝ ʨʝʰʝʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (1.2) ʟʘʚʠʩʠʪ ʦʪ 

ʯʝʪʳʨʝʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʠ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʚ ʚʠʜʝ 

( ) ()( )( )ä
=

==
4

1

4,3,2,1,,
j

j

j jyxZCyxZ .(1.4) 

3. ɺʘʞʥʳʤ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʩʠʩʪʝʤʳ (1.2) ʷʚ-

ʣʷʝʪʩʷ, ʢʦʛʜʘ ʝʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ 

ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ,  x  ʠ y  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʝʩʪʴ 
() () )(xPP ii = , 

() () ( )3,2,1,0)( == iyQQ ii
. ɼʣʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ 

ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʝʛʜʘ, ʠ ʢʘʞ-

ʜʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠʥʝʡʥʦʝ 

ʦʙʳʢʥʦʚʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʇʦ-

ʵʪʦʤʫ, ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʯʝʪʳʨʝ ʣʠʥʝʡʥʦ-ʥʝʟʘʚʠ-

ʩʠʤʳʭ ʯʘʩʪʥʳʭ ʨʝʰʝʥʠʡ ʚʠʜʘ 
()( ) () ()( ) 2,1;4,3,2,1, ,00, ==Ö= kjyZxZyxZ kk

j (1.5) 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʯʘʩʪʥʳʭ 

ʨʝʰʝʥʠʡ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʟʘʜʘʥʥʦʡ ʩʠ-

ʩʪʝʤʳ [4]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʨʷʜʦʚ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʦʜʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ, 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʢʣʘʩʩ ʬʫʥʢʮʠʡ ʜʚʫʭ ʧʝʨʝʤʝʥ-

ʥʳʭ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʨʷʜʘ 

ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (1.1), ʨʝ-

ʰʝʥʠʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʬʫʥʢʮʠʡ 

ɹʝʩʩʝʣʷ ʠ ʨʦʜʩʪʚʝʥʥʳʝ ʩ ʥʝʡ ʬʫʥʢʮʠʠ. 
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2.ʉʠʩʪʝʤʳ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ 

ʦʪ ʦʜʥʦʡ ʧʝʨʝʤʝʥʦʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ 

ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʠʩʪʝʤʫ ʪʠʧʘ ɹʝʩʩʝʣʷ 

 

( ),,1
12

12

2

1̀

2

11 yxfZ
x

Z
x

Z xxx =ö
ö
÷

õ
æ
æ
ç

å -
-+

+
+

mnm
     (2.1) 

( ),,1
12

22

2

`2

2

21 yxfZ
y

Z
y

Z yyy =ö
ö
÷

õ
æ
æ
ç

å -
-+

+
+

mnm
 

 

ʛʜʝ ( )yxZZ ,= - ʦʙʱʘʷ ʥʝʠʟʚʝʩʪʥʘʷ, ʘ 

( )( ), 1,2lf x y l= -ʩʪʝʧʝʥʥʳʝ ʬʫʥʢʮʠʠ ʦʜʥʦʡ 

ʠʣʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʊʨʝʙʫʝʪʩʷ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ 

ʨʝʰʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (2.1) ʠ ʝʝ ʜʚʫʭ 

ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʧʦʣʫʯʘʶʱʠʭʩʷ: 

1. ʧʨʠ ,112,112 21 =+=+ mm  2. ʧʨʠ 

.012,012 21 =+=+ mm  

ʉʥʘʯʘʣʘ ʧʦʩʪʨʦʠʤ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ : 

 

2 2

2 2 2`

2

2 1
1 0yy yZ Z Z

y y

m n må õ+ -
+ + - =æ ö

ç ÷

 (2.2) 

 

, 

ʛʜʝ ( )yxZZ ,= - ʦʙʱʘʷ ʥʝʠʟʚʝʩʪʥʘʷ, ln  ʠ 

( )1,2l lm = -ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʂʘʞʜʦʝ ʫʨʘʚʥʝʥʠʝ (2.2) ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ 

ɹʝʩʩʝʣʷ. ʇʦʵʪʦʤʫ, ʤʦʞʝʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʟʚʝʩʪ-

ʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ [5] ʚʙʣʠʟʠ ʦʩʦʙʝʥʥʦʩʪʠ (0,0): 

()() () ()() ()1 1

1 1

10 2

10 20, ,Z x x J x Z x x Y xm m
n n

- -= = Ö    (2.3) 

() () ()() ()2 2

2 2

2

01 02, ,Z y y J y Z y y Y ym m
n n

- -= = Ö  

ʊʦʛʜʘ ʥʘ ʦʩʥʦʚʘʥʠʠ (1.5) ʧʘʨʳ 

()( ) () ()1 2

1 2

1
, ,Z x y x y J x J ym m

n n
- -= Ö  

()( ) () ()1 2

1 2

2
, ,Z x y x y J x Y ym m

n n
- -= Ö  

()( ) () ()1 2

1 2

3
, ,Z x y x y Y x J ym m

n n
- -= Ö ()( ) () ()1 2

1 2

4
,Z x y x y Y x Y ym m

n n
- -= Ö  

(2.4) 

ʜʘʶʪ ʯʝʪʳʨʝ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʝ ʯʘʩʪʥʳʝ ʨʝ-

ʰʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (2.2). ʀʩʧʦʣʴʟʫʷ (1.4) 

ʟʘʧʠʩʳʚʘʝʤ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ 

( ) () () () ()

() () () ()

1 2 1 2

1 2 1 2

1 2 1 2

1 2 1

1 2

3 4 2

,Z x y ʉx y J x J y ʉ x y J x Y y

C x y Y x J y C x y Y x Y y

m m m m
n n n n

m m m m
n n n

- - - -

- - - -

= Ö + +

+ +
 (2.5) 

ʆʩʦʙʳʝ ʪʦʯʢʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠ-

ʩʪʝʤʳ ʪʠʧʘ ɹʝʩʩʝʣʷ (2.2) 0=x  ʠ 0=y  ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʨʝʛʫʣʷʨʥʳʝ. ʇʦʵʪʦʤʫ, ʩʠʩʪʝʤʘ (2.2) ʠʤʝʝʪ 

ʨʝʛʫʣʷʨʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ (0=x , 0=y ). ʆʧʠʨʘʷʩʴ 

ʥʘ ʧʨʠʚʝʜʝʥʥʳʝ ʩʚʦʡʩʪʚʘ 1) ʠ 3) ʩʠʩʪʝʤʳ ʚʠʜʘ (1.2) 

ʩʬʦʨʤʫʣʠʨʫʝʤ ʩʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ. 

ʊʝʦʨʝʤʘ 2.1. ʇʫʩʪʴ ʟʘʜʘʥʘ ʩʦʚʤʝʩʪʥʘʷ ʨʝʛʫ-

ʣʷʨʥʘʷ ʚ (0=x , 0=y ) ʩʠʩʪʝʤʘ ʪʠʧʘ ɹʝʩʩʝʣʷ (2.2). 

ʊʦʛʜʘ, ʢʦʛʜʘ ʠʥʜʝʢʩʳ )2,1( =jjn  - ʮʝʣʳʝ ʯʠʩʣʘ, 

ʩʠʩʪʝʤʘ (1.2) ʠʤʝʝʪ ʯʝʪʳʨʝ ʣʠʥʝʡʥʦ-ʥʝʟʘʚʠʩʠʤʳʝ 

ʯʘʩʪʥʳʝ ʨʝʰʝʥʠʷ ʚʠʜʘ (2.4), ʘ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʩʠ-

ʩʪʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʯʝʪʳʨʝʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʩʪʦʷʥ-

ʥʳʭ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ (2.5). 

ɼʣʷ ʦʙʱʝʛʦ ʨʝʰʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ 

(2.1) ʢʘʢ ʠ ʚ ʦʙʳʢʥʦʚʝʥʥʦʤ ʩʣʫʯʘʝ ʩʧʨʘʚʝʜʣʠʚʦ 

ʫʪʚʝʨʞʜʝʥʠʝ [6]. 

ʊʝʦʨʝʤʘ 2.2. ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʡ 

ʩʠʩʪʝʤʳ (2.1) ʝʩʪʴ ʩʫʤʤʘ Z ʦʙʱʝʛʦ ʨʝʰʝʥʠʷ (2.5) 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (2.2) ʠ ʯʘʩʪ-

ʥʦʛʦ ʨʝʰʝʥʠʷ 0Z  ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (2.1). 

,01
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2
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÷
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Z xxx
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ʊʝʦʨʝʤʘ 2.3. ʇʫʩʪʴ ʟʘʜʘʥʘ ʥʝʦʜʥʦʨʦʜʥʘʷ ʩʠ-

ʩʪʝʤʘ ʧʨʘʚʘʷ ʯʘʩʪʴ, ʢʦʪʦʨʦʡ ʟʘʚʠʩʷʪ ʦʪ ʦʜʥʦʡ ʧʝʨʝ-

ʤʝʥʥʦʡ x  ʠ y  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʢʘʞʜʦʤ ʠʟ ʫʨʘʚ-

ʥʝʥʠʡ ʩʠʩʪʝʤʳ: 

( ) ( )[ ] ( ),12 2

1

2

1

22

2

2

2

2

1

2 mnmnm --=--+++ xZxxZZx xxx
   (2.6) 

( ) ( )[ ] ( ),12 2

2

2

2

22

2

2

2

2

2

2 mnmnm --=--+++ yZyyZZy yyy  

 

ʛʜʝ , ( 1,2)j j jn m = - ʥʝʢʦʪʦʨʳʝ ʧʘʨʘ-

ʤʝʪʨʳ. ʊʦʛʜʘ, ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠ-

ʩʪʝʤʳ (2.6), ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʙʱʝʛʦ ʨʝʰʝʥʠʷ 

Z  ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (2.2) ʠ 

ʣʶʙʦʛʦ ʯʘʩʪʥʦʛʦ ʨʝʰʝʥʠʷ 0Z  ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠ-

ʩʪʝʤʳ (2.6). 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʙʱʝʝ ʨʝʰʝʥʠʝ Z ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʡ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (2.5) ʥʘʤ ʠʟʚʝʩʪʥʦ. 

ʇʦʵʪʦʤʫ ʜʦʩʪʘʪʦʯʥʦ ʥʘʡʪʠ ʣʶʙʦʝ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ 

ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (2.6). ʄʝʪʦʜʦʤ ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝ ʪʨʫʜʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 

ʪʘʢʠʤ ʯʘʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ 

00 1Z A= =. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʧʦʜʩʪʘʚʣʷʷ 

00Z A=  ʚ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʠʩʪʝʤʫ (2.6), ʧʦʣʫ-

ʯʘʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

( )[ ] ( ),2

1

2

1

2

0,0

2

1

2

1

2 mnmn --=-- xAx  

( )[ ] ( )2

2

2

2

2

0,0

2

2

2

2

2 mnmn --=-- yAy , 

ʠʟ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʤ 100=A , ʪʦ ʝʩʪʴ 

0 00 1Z A= = ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʥʝ-

ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (2.6). ʇʦʵʪʦʤʫ, ʠʩʢʦʤʦʝ ʦʙ-

ʱʝʝ ʨʝʰʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (2.6) ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʫʤʤʳ 

() () () ()

() () () ()

1 2 1 2

1 2 1 2

1 2 1 2

1 2 1

0 1 2

3 4 2 1.

Z Z Z ʉx y J x J y ʉ x y J x Y y

C x y Y x J y C x y Y x Y y

m m m m
n n n n

m m m m
n n n

- - - -

- - - -

= + = Ö + +

+ + +
 (2.7) 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʷʟʴ ʪʘ-

ʢʠʭ ʩʠʩʪʝʤ ʩ ʦʜʥʠʤ ʫʨʘʚʥʝʥʠʝʤ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟ-

ʚʦʜʥʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

ʊʝʦʨʝʤʘ 2.4. ʆʙʱʝʝ ʨʝʰʝʥʠʝ (2.7) ʥʝʦʜʥʦʨʦʜ-

ʥʦʡ ʩʠʩʪʝʤʳ (2.6) ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʙʱʠʤ ʨʝʰʝʥʠʝʤ 

ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

( ) ( ) ( ){ } ( )[ ]
( )[ ] ( )[( ]2

2

2

2

22

1

2

1

2

2

2

2

2

22

2

2

1

2

21

22 1212

mnmn

mnmnmm

--+--=

=--+--++++++

yx

ZyxZxZZyZx yxyyxx
 (2.8) 

 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ 

ʩʠʩʪʝʤʳ (2.6) ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 

, ( 1,2)j j jn m = . 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, (2.5) ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ ʯʘʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

( ) ( ) [ ( ){ } ( )[ ] 01212 2

2

2

2

22

1

2

1

2

21

22 =--+--++++++ ZyxyZxZZyZx yxyyxx mnmnmm  

(2.9) 

ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ , ( 1,2)j j jn m =

. ʃʝʛʢʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ 1000 ==AZ  ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (2.8). 

 

2.1. ʇʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʡ ɹʝʩʩʝʣʷ ʜʚʫʭ ʧʝʨʝ-

ʤʝʥʥʳʭ 

ʇʝʨʝʭʦʜʠʤ ʢ ʠʟʫʯʝʥʠʶ ʨʷʜʘ ʢʦʥʢʨʝʪʥʳʭ ʩʣʫ-

ʯʘʝʚ. 

ʉʣʫʯʘʡ, ʢʦʛʜʘ 112 =+jm . ʇʫʩʪʴ ʚ ʩʠʩʪʝʤʝ 

(2.1) ʧʨʠ ʧʝʨʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ xZ  ʠ
yZ  

112 =+jm . ʊʦʛʜʘ, ʦʥʘ ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ  

( )

( )

2

1
12

2

2
22

1
1 , ,

1
1 , ,

xx x

yy y

Z Z Z f x y
x x

Z Z Z f x y
y y

n

n

å õ
+ + - =æ ö

ç ÷

å õ
+ + - =æ ö

ç ÷

  (2.10) 

ʛʜʝ ʢʘʢ ʠ ʨʘʥʴʰʝ, ( ),Z Z x y=  - ʦʙʱʘʷ ʥʝ-

ʠʟʚʝʩʪʥʘʷ, ( ) )2,1(,1 =jyxf - ʩʪʝʧʝʥʥʳʝ ʬʫʥʢʮʠʠ 

ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʜʥʦʨʦʜʥʘʷ ʩʠʩʪʝʤʘ
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2

1

2

2

2

2

1
1 0,

1
1 0

xx x

yy y

Z Z Z
x x

Z Z Z
y y

n

n

å õ
+ + - =æ ö

ç ÷

å õ
+ + - =æ ö

ç ÷

  (2.11) 

ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ɹʝʩʩʝʣʷ ʠ ʠʤʝʝʪ ʯʝ-

ʪʳʨʝ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʝ ʯʘʩʪʥʳʝ ʨʝʰʝʥʠʷ 

ʚʙʣʠʟʠ ʨʝʛʫʣʷʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ( )0,0 == yx  ʚ 

ʚʠʜʝ ʬʫʥʢʮʠʡ ɹʝʩʩʝʣʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ (1.5). 

ʈʝʰʝʥʠʝ ʠʱʝʤ ʚ ʚʠʜʝ ʦʙʦʙʱʝʥʥʦʛʦ ʩʪʝʧʝʥʥʦʛʦ 

ʨʷʜʘ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ  

, 0,0

, 0

, 0m n

m n

m n

Z x y C x y ʉr s
¤

=

= ¸ä    (2.12) 

ʤʝʪʦʜʦʤ ʌʨʦʙʝʥʠʫʩʘ-ʃʘʪʳʰʝʚʦʡ [4]. ʆʜʥʘʢʦ, 

ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʠʟʚʝʩʪ-

ʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʫʨʘʚʥʝʥʠʷ ɹʝʩʩʝʣʷ ʠ ʦʙʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʬʫʥʢʮʠʡ ɹʝʩʩʝʣʷ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

[5]. 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʡ ɹʝʩʩʝʣʷ ʜʚʫʭ ʧʝ-

ʨʝʤʝʥʥʳʭ ʩʬʦʨʤʫʣʠʨʫʝʤ ʚ ʚʠʜʝ ʨʷʜʘ ʪʝʦʨʝʤ. 

ʊʝʦʨʝʤʘ 2.5. ʌʫʥʢʮʠʷ ɹʝʩʩʝʣʷ ʜʚʫʭ ʧʝʨʝʤʝʥ-

ʥʳʭ ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ 
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ä   (2.13) 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ (1.5) ʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʬʫʥʢʮʠʡ ɹʝʩʩʝʣʷ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʧʦʣʫ-
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(2.14) 

 

ʊʝʦʨʝʤʘ 2.6. ʌʫʥʢʮʠʷ ɹʝʩʩʝʣʷ ʜʚʫʭ ʧʝʨʝʤʝʥ-

ʥʳʭ ʧʝʨʚʦʛʦ ʨʦʜʘ ( )yxJ ,
21,nn  ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ 

ʩʠʩʪʝʤʳ (2.1), ʛʜʝ )2,1( =jjn - ʧʦʩʪʦʷʥʥʳʝ, ʘ 

( ),Z Z x y=  - ʦʙʱʘʷ ʥʝʠʟʚʝʩʪʥʘʷ, ʢʦʪʦʨʫʶ 

ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ. 

ʊʝʦʨʝʤʘ 2.7. ʉʠʩʪʝʤʘ ʪʠʧʘ ɹʝʩʩʝʣʷ (2.11) 

ʠʤʝʝʪ ʯʝʪʳʨʝ ʣʠʥʝʡʥʦ-ʥʝʟʘʚʠʩʠʤʳʝ ʯʘʩʪʥʳʝ ʨʝʰʝ-

ʥʠʷ:  

( )yxJ ,
21,nn , ( )yxJ ,

21, nn- , ( )yxJ ,
21,nn- , ( )yxJ ,

21,nn- .  (2.15) 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʧʦ ʤʝʪʦʜʫ ʌʨʦʙʝʥʠʫʩʘ-ʃʘʪʳ-

ʰʝʚʦʡ ʚ (2.12) ʥʝʠʟʚʝʩʪʥʳʝ ʧʦʩʪʦʷʥʥʳʝ rʠ s 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʘʚʥʝ-

ʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʦʙʝʥʥʦʩʪʠ ( )0,0 : 

( )
()( )

( )( ) .0,

,0,

2

2

22

0,0

2

1

21

0,0

=-=

=-=

nssr

nrsr

f

f
   (2.16)

 

(2.16) ʠʤʝʝʪ ʯʝʪʳʨʝ ʧʘʨʳ ʢʦʨʥʝʡ: ( )21,nn ; 

( )21, nn- ; ( )21,nn-  ʠ ( )., 21 nn--  ʇʦʵʪʦʤʫ, 

ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ,m nC

( ,m n=0,1,2,é) ʚ ʨʷʜʝ (2.12) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ 

ʨʝʰʝʥʠʷ (2.15) ʩʦʩʪʘʚʣʷʶʪ ʯʝʪʳʨʝ ʣʠʥʝʡʥʦ-

ʥʝʟʘʚʠʩʠʤʳʝ ʯʘʩʪʥʳʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (2.11). 
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ʈʝʰʝʥʠʷ ( )yxJ ,
21, nn- , ( )yxJ ,

21,nn- , 

( )yxJ ,
21, nn--

 ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ ʨʷʜʦʚ ʢʘʢ ʠ (2.14). ʊʦʣʴʢʦ, ʚʤʝʩʪʝ ʩ ʨʝʰʝ-

ʥʠʷʤʠ ()
1,J xn  ʠ ()

2 ,J yn  ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʝʰʝʥʠʡ ()xJ ,1n-
 ʠ ()yJ ,2n-

, ʧʦ-

ʩʢʦʣʴʢʫ, )2,1( =jjn - ʥʝʮʝʣʳʝ ʯʠʩʣʘ. ɽʩʣʠ 

)2,1( =jjn  ʮʝʣʳʝ ʯʠʩʣʘ, ʪʦ ʩʫʱʝʩʪʚʫʶʪ ʣʦʛʘʨʠʬ-

ʤʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ [5]. 

ʊʝʦʨʝʤʘ 2.8. ɽʩʣʠ )2,1( =jjn  ʮʝʣʳʝ ʯʠʩʣʘ, 

ʪʦ ʯʝʪʳʨʝ ʣʠʥʝʡʥʦ-ʥʝʟʘʚʠʩʠʤʳʝ ʯʘʩʪʥʳʝ ʨʝʰʝʥʠʷ 

ʩʠʩʪʝʤʳ ʪʠʧʘ ɹʝʩʩʝʣʷ (2.11) ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ 

() ( ) () ()

( )
( )( )

1 2 1 2

1 2

1

,

2 2

, 0 1 2

,

1
,

! ! 1 1 2 2

m n m n

m n

J x y J x J y

x y

m n n

n n n n

n n

n m n

+ + +¤

=

= =

- å õ å õ
= æ ö æ ö

G + + G + +ç ÷ ç ÷
ä

 

()( ) () () () ( ) ( )
1 2 1 2 1 2

2
2 1

, , 2 102

2
, , ln ,

2

y
J x y J x Y y J x y f x yn n n n n n g

p

å õ
= = + +æ ö

ç ÷
 

()( ) () () () ( ) ( )
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2
3 1

, , 1 012

2
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x
J x y Y x J x J x y f x yn n n n n n g

p

å õ
= = + +æ ö

ç ÷
 (2.17) 
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ʛʜʝ ʯʝʨʝʟ ( )yxf ,10 , ( )yxf ,01  ʠ ( )yxf ,11

ʦʙʦʟʥʘʯʝʥʳ ʧʨʦʠʟʚʝʜʝʥʠʷ ʨʷʜʦʚ 
() ( )yxJ ,1

, 21nn
 ʠ 

()xJ ,1n
 ʠ ()yJ ,2n

; ...015325772156649,0=jg  

)2,1( =j - ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʦʩʪʦʷʥʥʳʝ ʕʡʣʝʨʘ. 

ʇʝʨʚʦʝ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ 
() ( )yxJ ,1

, 21nn
ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʙʦʙʱʝʥʥʦʛʦ ʩʪʝʧʝʥʥʦʛʦ ʨʷʜʘ ʜʚʫʭ 

ʧʝʨʝʤʝʥʥʳʭ ʚʠʜʘ (2.14), ʘ ʦʩʪʘʣʴʥʳʝ ʪʨʠ ʨʝʰʝʥʠʷ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʝ ʠ ʦʥʠ ʦʙʨʘʟʫʶʪ ʪʘʢʞʝ ʬʫʥʢʮʠʠ 

ɹʝʩʩʝʣʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. ɺʠʜʳ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʩʦʚʧʘʜʘʶʪ ʩ ʚʠʜʦʤ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʨʝ-

ʰʝʥʠʡ ʬʫʥʢʮʠʡ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʨʘʙʦʪʝ []7 . ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʨʝʰʝʥʠʡ 

ʜʦʩʢʦʥʘʣʴʥʦ ʨʘʟʦʙʨʘʥʘ ʚ ʨʘʙʦʪʝ ʊʘʩʤʘʤʙʝʪʦʚʘ 

ɾ.ʅ. []8 . ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʩʠʩʪʝʤʘ (2.10) ʷʚʣʷ-

ʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʩʠʩʪʝʤʳ (2.2), ʧʦʣʫʯʝʥʥʦʡ ʠʟ 

ʥʝʝ ʧʨʠ ).2,1(0 == jjm  ʇʦʵʪʦʤʫ ʥʝ ʪʨʫʜʥʦ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʚʠʜ ʨʝʰʝʥʠʷ (2.17) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ 

ʯʘʩʪʥʳʭ ʨʝʰʝʥʠʡ (2.4) ʧʨʠ ).2,1(0 == jjm  ʕʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʤʫ ʩʣʫʯʘʶ, ʢʦʛʜʘ )2,1( =jjn  ʮʝ-

ʣʳʝ ʯʠʩʣʘ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʫʩʣʦʚʠʷʭ ʪʝʦʨʝʤʳ. ɺʩʝ 

ʯʘʩʪʥʳʝ ʨʝʰʝʥʠʷ ʚ (2.17) ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠ-

ʷʤʠ ʙʝʩʩʝʣʝʚʳʭ ʠʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʝʨ-

ʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʦʜʦʚ []5 . 

2.2. ʇʨʦʠʟʚʝʜʝʥʠʷ ʬʫʥʢʮʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝ-
ʦʜʥʦʨʦʜʥʤrʠ ʫʨʘʚʥʝʥʠʷʤʠ ɹʝʩʩʝʣʷ. 

ɺ ʤʦʥʦʛʨʘʬʠʠ [ ]5, .160ʩ ɺʘʪʩʦʥ ʧʦʜʯʝʨʢʠ-

ʚʘʝʪ, ʯʪʦ ʫʩʠʣʠʷʤʠ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʪʘʢʠʭ ʢʘʢ ʐʣʝ-

ʬʣʠ, ʆʨʨ, ʐʸʥʛʦʣʴʮʝʨʫ ʅʠʢʦʣʴʩʦʥ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʜʣʷ ʧʨʦʠʟʚʝʜʝʥʠʷ () ()zJzJ nm Ö,
, () ()zYzJ nm Ö,

 ʠ 

() ()zYzY nm Ö,
ʚʳʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʨʷʜʦʚ ʧʦ ʚʦʟʨʘʩʪʘ-

ʶʱʠʤ ʩʪʝʧʝʥʷʤ z. ʅʘʠʙʦʣʝʝ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 
ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʦ ʅ. ʅʠʣʴʩʝʥʝʤ 

[ ]9, .28ʩ  ʜʣʷ ʚʩʝʭ ʟʥʘʯʝʥʠʡ m ʠ n: 

() ()
( ) ( )

( ) ( )ä
¤

=

++

++GÖ++G

+++ö
÷

õ
æ
ç

å
Ö-

=
0

2

.
11!

1
2

1
1

1

m

m

m

mmm

mmz

zJzJ
nm

nm

nm

nm    (2.18) 

ɺ ʦʪʣʠʯʠʝ ʦʪ (2.18), ʧʨʠʚʝʜʝʥʥʳʝ ʚ (2.15) ʠ 

(2.17) ʯʘʩʪʥʳʝ ʨʝʰʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʪʠʧʘ 

ɹʝʩʩʝʣʷ (2.11) ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ɹʝʩʩʝʣʷ ʜʚʫʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʦʙʦʙʱʝʥʥʳʭ 

ʩʪʝʧʝʥʥʳʭ ʨʷʜʦʚ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. ʆʩʪʘʝʪʩʷ ʤʘʣʦ-

ʠʟʫʯʝʥʥʦʡ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʥʝʦʜʥʦʨʦʜ-

ʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ (2.10). ʍʦʪʷ ʚ ʧʨʠʣʦʞʝʥʠʷʭ 
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ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʬʫʥʢʮʠʠ, ʷʚʣʷʶʱʠ-

ʝʩʷ ʯʘʩʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝ-

ʥʠʷ ɹʝʩʩʝʣʷ 

()2z x xn jÐ = Ö ,     (2.19) 

ʛʜʝ nÐ - ʦʧʝʨʘʪʦʨ ɹʝʩʩʝʣʷ ʠʥʜʝʢʩʘ n: 

.22

2

2
2 nn -++Ö¹Ð x

dx

d
x

dx

d
x ,   (2.20) 

ɽ. ʃʦʤʤʝʣʴ ʚʚʝʣ ʨʷʜ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʪʦʨʳʭ ʧʦʣʫʯʠʣ ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʫʨʘʚʥʝʥʠʡ, 

ʧʨʠʚʦʜʷʱʠʭʩʷ ʢ ʫʨʘʚʥʝʥʠʶ ɹʝʩʩʝʣʷ 

[ ]10, .46 51ʩ - . ɽʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʩʪʨʦʝ-

ʥʠʶ ʯʘʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ɹʝʩʩʝʣʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ, ʧʨʘʚʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʪʝʧʝʥʥʫʶ ʬʫʥʢʮʠʶ, ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʫ ʜʣʷ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʉʪʨʫʚʝ, ɸʥʛʝʨʦʤ, ɺʝ-

ʙʝʨʦʤ ʠ ʜʨʫʛʠʤʠ ʫʯʝʥʳʤʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ []5
. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʥʝʦʜʥʦʨʦʜ-

ʥʦʛʦ ʫʨʘʚʥʝʥʠʷ  
1+=Ð m

n kxx ,  (2.21) 

ʛʜʝ m,k  - ʧʦʩʪʦʷʥʥʳʝ, ʘ nÐ - ʦʧʝʨʘʪʦʨ ɹʝʩ-

ʩʝʣʷ ʠʥʜʝʢʩʘ n, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʨʷʜʘ 

( ) ( ) ( )
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ʠ (),s xmn ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʃʦʤʤʝʣʷ 

[ ]10, .66ʩ . ʅʘʩ ʩʥʦʚʘ ʠʥʪʝʨʝʩʫʪʁ ʧʨʦʠʟʚʝʜʝʥʠ̫  

ʜʚʫʭ ʬʫʥʢʮʠʡ ʃʦʤʤʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʤʝʥʥʳʭ 

x  ʠ y : () ()
1 1 2 2, ,s x s ym n m nÖ . 
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(2.23) 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ [5, ʩ.338] ʧʨʠ 0,0 == jj km  ( )2,1=j  ʠʟ (2.22), ʧʦʣʫʯʘʝʤ ʜʚʘ ʨʷʜʘ: 
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ʉ ʠʭ ʧʦʤʦʱʴʶ ʠʟ (2.23) ʧʦʣʫʯʠʤ ʧʨʦʠʟʚʝʜʝʥʠʝ  
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ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʧʨʠ 1,11 == jkm  ( )2,1=j  ʧʦʣʫʯʘʝʤ ʪʨʠ ʨʷʜʘ 
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ɺ ʵʪʠʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʩʚʷʟʴ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʬʫʥʢʮʠʡ (2.24)-(2.29) ʩ ʬʫʥʢʮʠʷʤʠ 

ɸʥʛʝʨʘ [5, ʩ.338]: 
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ʊʘʢʠʝ ʞʝ ʩʚʷʟʠ ʠʤʝʶʪʩʷ ʠ ʩ ʬʫʥʢʮʠʝʡ ɺʝʙʝʨʘ ʧʦ ʧʝʨʝʤʝʥʥʳʤ x  ʠ y : 
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ɺ ʨʘʟʣʦʞʝʥʠʷʭ (2.22), (2.23) ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ 

ʩʫʤʤʘ ( )2,1=° jjj nm  ʥʝ ʜʦʣʞʥʘ ʧʨʠʥʠʤʘʪʴ ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʝ ʥʝʯʝʪʥʳʝ ʯʠʩʣʘ. ʄʥʦʛʠʝ ʨʝʢʫʨʨʝʥʪ-

ʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ɽ. ʃʦʤʤʝʣʶ 

[5,ʩ.338-349], ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʬʫʥʢʮʠʷʤ ʦʜʥʦʡ ʧʝʨʝ-

ʤʝʥʥʦʡ, ʜʦ ʩʠʭ ʧʦʨ, ʥʝ ʦʙʦʙʱʝʥʳ ʥʘ ʩʣʫʯʘʡ ʤʥʦʛʠʭ 

ʧʝʨʝʤʝʥʥʳʭ. 

ɽ. ʃʦʤʤʝʣʴ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʯʘʩʪʥʳʭ ʨʝʰʝʥʠʡ ʥʝʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝ-
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ʥʠʡ ɹʝʩʩʝʣʷ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʚʘʨʠʘʮʠʠ ʧʨʦʠʟʚʦʣʴ-

ʥʳʭ ʧʦʩʪʦʷʥʥʳʭ. ʖ.ʀ. ʉʠʢʦʨʩʢʠʡ [11] ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʘ ʌʨʦʙʝʥʠʫʩʘ-ʃʘʪʳʰʝʚʦʡ ʩʦʚʤʝʩʪʠʣ ʩ ʤʝʪʦ-

ʜʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ɺ ʜʘʥʥʦʡ ʨʘ-

ʙʦʪʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʠʩʪʝʤ ʤʳ ʪʦʞʝ 

ʦʛʨʘʥʠʯʠʚʘʝʤʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʪʨʫʜʦʤ, ʛʜʝ 

ʜʦʩʢʦʥʘʣʴʥʦ ʠʟʫʯʝʥʳ ʥʝʦʜʥʦʨʦʜʥʳʝ ʣʠʥʝʡʥʳʝ 

ʦʙʳʢʥʦʚʝʥʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʩʚʷ-

ʟʘʥʥʳʝ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʦʜʥʦʡ ʧʝʨʝ-

ʤʝʥʥʦʡ, ʷʚʣʷʝʪʩʷ ʤʦʥʦʛʨʘʬʠʷ ɹʵʙʠʩʪʝʨʘ (Babister 

A,W), [12]. ʄʦʥʦʛʨʘʬʠʷ ɹ.ɻ. ʂʦʨʝʥʝʚʘ [10] ʧʦʩʚʷ-

ʱʝʥʘ ʧʨʠʣʦʞʝʥʠʷʤ ʙʝʩʩʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯʘʭ ʠ ʚ ʟʘʜʘʯʘʭ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʬʠʟʠʢʠ. 

3. ʉʠʩʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-
ʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʵʣ-

ʣʠʧʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. 
ʄʥʦʛʠʝ ʟʘʜʘʯʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ, ʘʢʫʩʪʠʢʠ 

ʪʝʦʨʠʠ ʘʥʪʝʥʥ ʧʨʠʚʦʜʷʪʩʷ ʢ ʨʝʰʝʥʠʶ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ 

( ), 0,xx yyZ Z f x y Z+ + Ö =
(3.1) 

ʛʜʝ ( )yxf ,  ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʷ ʜʚʫʭ ʧʝ-

ʨʝʤʝʥʥʳʭ x  ʠ y . 

ɿʝʣʢʠʥ ɽ.ɻ. ʧʦʜʯʝʨʢʠʚʘʝʪ [13, 4 ʩ.], ʯʪʦ ʧʨʠ ʨʝ-

ʰʝʥʠʠ ʪʘʢʠʭ ʟʘʜʘʯ ʣʫʯʰʝ ʨʝʰʘʪʴ ʚʤʝʩʪʦ ʫʨʘʚʥʝʥʠ ̫

(3.1) ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ 

( )

( )

, 0,

, 0.

xx

yy

Z P x y Z

Z Q x y Z

+ = ûî
ü

+ =îý

 (3.2) 

ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʫʩʣʦʚʠʷ, ʯʪʦ 

( ) ( ) ( ), , , .f x y P x y Q x y= +   

ʊʦʛʜʘ, ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪ-

ʥʦʩʪʠ.  

 

3.1. ʉʣʫʯʘʡ, ʢʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʩʪʝʤʳ 

ʟʘʚʠʩʠʪ ʦʪ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ɽʩʣʠ () () ()f x P x Q y= + , ʪʦ ʫʩʣʦʚʠʷ 

ʩʦʚʤʝʩʪʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚʩʝʛʜʘ. ʕʪʫ ʟʘʜʘʯʫ ʩʚʷ-

ʞʝʤ ʩ ʠʟʫʯʝʥʠʝʤ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (2.1). 

ʇʫʩʪʴ 012 1 =+m , 012 2 =+m  ʪʦ ʝʩʪʴ 
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2 -=m  ʊʦʛʜʘ ʩʠʩʪʝʤʘ (2.1) ʧʨʠʚʦ-

ʜʠʪʩʷ ʢ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʝ ʚʠʜʘ 
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 (3.3) 

ʛʜʝ ( ),Z Z x y=  - ʦʙʱʘʷ ʥʝʠʟʚʝʩʪʥʘʷ, ʘ 

( )( ), 1,2lf x y l= - ʩʪʝʧʝʥʥʳʝ ʬʫʥʢʮʠʠ ʜʚʫʭ 

ʧʝʨʝʤʝʥʥʳʭ. ʉʥʦʚʘ ʧʦʣʫʯʠʣʠ ʩʠʩʪʝʤʫ ʪʠʧʘ ɹʝʩʩʝʣʷ 
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 (3.4) 

ʇʦ ʘʥʘʣʦʛʠʠ ʦʙʱʝʤʫ ʩʣʫʯʘʶ (2.2) ʧʦʩʪʨʦʠʤ 

ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʜʥʦʨʦʜʥʦʡ ʩʠ-

ʩʪʝʤʳ ʚʠʜʘ (2.4) ʧʨʠ 
2

1
21 -==mm : 
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 (3.5) 

ʆʙʱʝʝ ʨʝʰʝʥʠʝ 
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2 2
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z x y x y C J x J y ʉ J x Y x Y y

ʉ J x J y ʉ J x Y y

n n n

n n n

= + +

+ + øú

. (3.6) 

ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ (3.3) ʢʘʢ ʯʘʩʪ-

ʥʦʛʦ ʩʣʫʯʘ ̫(2.1) ʩʧʨʘʚʝʜʣʠʚʳ ʪʝʦʨʝʤʳ 2.1 ʠ 2.2. 

ʊʝʦʨʝʤʘ 3.1. ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʡ 

ʩʠʩʪʝʤʳ ʪʠʧʘ ɹʝʩʩʝʣʷ (3.3), ʛʜʝ ʧʨʘʚʘʷ ʯʘʩʪʴ 

( )( )2,1, =jyxf j
 ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ
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  (3.7) 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 
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  (3.8) 

ʇʦʩʪʨʦʝʥʠʝ ʦʙʱʝʛʦ ʨʝʰʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʩʠ-

ʩʪʝʤʳ ʧʦʢʘʟʘʥʦ ʚʳʰʝ. ʅʘʩ ʫʩʪʨʘʠʚʘʝʪ ʣʶʙʦʝ 

ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ. ʇʦʵʪʦʤʫ. ʫʯʠʪʳʚʘʷ ʬʦʨʤʫ 

ʟʘʜʘʥʠʷ ʩʠʩʪʝʤʳ, ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʠʱʝʤ ʤʝʪʦʜʦʤ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʚʠʜʝ 

ʤʥʦʛʦʯʣʝʥʘ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ 

( ) ., 2

02

2

20110110000 yAxAxyAyAxAAyxz +++++=  

ʇʦʜʩʪʘʚʣʷʷ ʚ ʟʘʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʩ ʧʨʘʚʦʡ ʯʘ-

ʩʪʴʶ (3.7) ʦʧʨʝʜʝʣʠʤ ʥʝʠʟʚʝʩʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʤʥʦʛʦʯʣʝʥʘ ʠ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʧʦʣʫʯʠʤ ʚ ʚʠʜʝ 
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  (3.9) 

(3.9) ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʠ ʚʳʧʦʣ-

ʥʝʥʠʡ ʫʩʣʦʚʠʠ .
2

3
,

2

1
°̧n  ʂʨʦʤʝ ʪʦʛʦ, ʩʚʦʙʦʜ-

ʥʳʡ ʯʣʝʥ 
0,0A  ʠʟ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠ-

ʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʥʳʤʠ: 

4

1

1

2

1

0,0

-

-=

n

A  ʠ .

4

1

1

2

2

0,0

-

-=

n

A  

ʇʦʵʪʦʤʫ, ʜʣʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʜʦʣʞʥʦ 

ʚʳʧʦʣʥʷʪʩɹʷ ʫʩʣʦʚʠʝ 21 nn= , ʪʦ ʝʩʪʴ 

4

1

1

2
0,0

-

-=

n

A . ʇʨʘʚʘʷ ʯʘʩʪʴ (3.7) ʧʦʜʦʙʨʘʥʘ ʩ 

ʫʯʝʪʦʤ ʵʪʦʛʦ ʫʩʣʦʚʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʣʢʠʥʘ ɽ.ɻ. 

ʩʧʨʘʚʝʜʣʠʚʦ ʫʪʚʝʨʞʜʝʥʠʝ. 

ʊʝʦʨʝʤʘ 3.2. ʏʘʩʪʥʳʝ ʨʝʰʝʥʠʷ (3.5) ʦʜʥʦʨʦʜ-

ʥʦʡ ʩʠʩʪʝʤʳ (3.4) ʷʚʣʷʶʪʩʷ ʠ ʨʝʰʝʥʠʷʤʠ ʦʜʥʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟ-

ʚʦʜʥʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʪʠʧʘ 

2 2

1 2

2 2

1 1

4 41 1 0xx yyZ Z Z
x y

n n
ë ûè ø è ø

- -î îé ù é ù
+ + - + - =ì üé ù é ù

î îé ù é ù
ê ú ê úí ý

  (3.10) 

ʛʜʝ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ 

() () ()f x P x Q y= + . 

ʕʪʦʤʫ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʧʨʦʚʝʨʢʦʡ. 

ʊʝʦʨʝʤʘ 3.3. ʏʘʩʪʥʦʝ ʨʝʰʝʥʠʝ (3.9) ʥʝʦʜʥʦ-

ʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (3.3) ʩ ʧʨʘʚʦʡ ʯʘʩʪʴʶ (3.7) ʷʚʣʷ-

ʝʪʩʷ ʠ ʯʘʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ ʯʘʩʪ-

ʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ 

ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠ-

ʩʪʝʤʳ: 

( ) ( )

2 2

1 2

1 22 2

1 1

4 41 1 , , ,xx yyZ Z Z f x y f x y
x y

n n
ë ûè ø è ø

- -î îé ù é ù
+ + - + - = +ì üé ù é ù

î îé ù é ù
ê ú ê úí ý

   (3.11) 

ʛʜʝ ( ) )2,1(, =jyxf j
ʧʨʘʚʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, 

ʟʘʜʘʥʥʘ ̫ʚ ʚʠʜʝ (3.7) 

 

3.2. ʉʣʫʯʘʡ, ʢʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʩʪʝʤʳ 

(3.2) ʟʘʚʠʩʪ̫ ʦʪ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. 
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ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʠʩʪʝʤʘ ʥʝ ʚʩʝʛʜʘ ʩʦʚʤʝʩʪʥʘ ʠ 

ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ. ɽ.ɻ. 

ɿʝʣʢʠʥ [13, ʩ.13] ʜʦʢʘʟʘʣ ʨʷʜ ʪʝʦʨʝʤ ʫʩʪʘʥʘʚʣʠʚʘʶ-

ʱʠʝ ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʛʨʠʨʫʶ-

ʱʠʝ ʤʥʦʞʠʪʝʣʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʫʩʣʦʚʠʷ ʤʦʞʥʦ ʚʳ-

ʚʝʩʪʠ ʠʟ ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ (1.3) ʚ ʚʠʜʝ 

( ) 0, =yxPy
, ( ) 0, =yxQx , 0=- xxyy QP  (3.12) 

ʜʣʷ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ. 

ɿʝʣʢʠʥ ɽ.ɻ. ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʣʫʩʦʚʤʝʩʪʥʳʝ ʩʠ-

ʩʪʝʤʳ [13, ʩ.35], ʠʤʝʶʱʠʝ ʪʦʣʴʢʦ ʦʜʥʦ ʨʝʰʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʠ ʨʝʰʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ (3.1). ʄʦʞʥʦ ʧʦʩʪʨʦʠʪʴ 

ʤʥʦʞʝʩʪʚʦ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʧʦʜʙʠʨʘʷ ʧʦʜʭʦʜʷʱʠʝ 

ʫʩʣʦʚʠʷ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʠʤʠ ʩʦʚʤʝʩʪʥʳʝ ʩʠʩʪʝʤʳ 

ʠʤʝʶʪ ʪʦʣʴʢʦ ʧʦ ʜʚʘ ʣʠʥʝʡʥʦ-ʥʝʟʘʚʠʩʠʤʳʝ ʨʝʰʝ-

ʥʠʷ [13, ʩ.29]. ʆʜʥʘʢʦ, ʩʠʩʪʝʤʳ ʚʠʜʘ (3.2) ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʩʦʚʤʝʩʪʥʦʩʪʠ (3.12) ʤʦʛʫʪ ʠʤʝʪʴ 

ʜʦ ʯʝʪʳʨʝʭ ʣʠʥʝʡʥʦ-ʥʝʟʘʚʠʩʠʤʳʭ ʯʘʩʪʥʳʭ ʨʝʰʝ-

ʥʠʡ. ʂʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ ʜʣʷ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʙʳʣ 

ʧʨʠʚʝʜʝʥ ʚ ʧʫʥʢʪʝ 3.1. ʩ ʨʝʰʝʥʠʷʤʠ ʚ ʚʠʜʝ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ ʬʫʥʢʮʠʡ ɹʝʩʩʝʣʷ ʦʪ ʧʝʨʝʤʝʥʥʳʭ x  ʠ y . 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʢʦʵʬʬʠʮʠ-

ʝʥʪʳ ( )yxP ,  ʠ ( )yxQ ,  ʩʠʩʪʝʤʳ (3.2) ʬʫʥʢʮʠʡ 

ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʊʝʦʨʝʤʘ 3.4. ʇʫʩʪʴ ʟʘʜʘʥʘ ʨʝʛʫʣʷʨʥʘʷ ʚ (

0=x , 0=y ) ʩʠʩʪʝʤʘ ʪʠʧʘ ɹʝʩʩʝʣʷ  
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 (3.13) 

ʊʦʛʜʘ, ʢʦʛʜʘ ʠʥʜʝʢʩʳ )2,1( =jjn  - ʥʝʮʝʣʳʝ 

ʯʠʩʣʘ, ʩʠʩʪʝʤʘ (3.13) ʠʤʝʝʪ ʜʚʘ ʣʠʥʝʡʥʦ-ʥʝʟʘʚʠʩʠ-

ʤʳʝ ʯʘʩʪʥʳʝ ʨʝʰʝʥʠʷ ( ),Z xyJ x yn=  ,

( ),Z xyJ x yn= , ʘ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ  

()( ) ( ) ( ) ( )1 (2)

1 2 1 2, , , ,z ʉZ x y ʉ Z x y ʉ xyJ x y ʉ xyJ x yn n-= + = +  (3.14) 

ʉʦʚʤʝʩʪʥʦʩʪʴ ʩʠʩʪʝʤʳ ʜʦʢʘʟʘʥʘ ɹ.ɻ. ɿʝʣʢʠ-

ʥʳʤ [13, ʩ.53], ʘ ʪʘʢʞʝ ʠʤ ʧʦʩʪʨʦʝʥʦ ʦʜʥʦ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʚʠʜʘ ( ),Z xyJ x yn= , ʢʦʪʦʨʦʝ ʷʚ-

ʣʷʝʪʩʷ ʠ ʨʝʰʝʥʠʝʤ ʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʵʣʣʠʧʪʠʯʝ-

ʩʢʦʛʦ ʪʠʧʘ  
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   (3.15) 
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ʋʯʠʪʳʚʘʷ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʡ ɹʝʩʩʝʣʷ ʧʨʠ ʥʝʮʝ-

ʣʦʤ n, ʧʦʣʫʯʠʤ ʚʪʦʨʦʝ ʨʝʰʝʥʠʝ ʚ ʚʠʜʝ 

( ),Z xyJ x yn= . ʇʦʵʪʦʤʫ, ʦʙʱʝʝ ʨʝʰʝʥʠʝ 

ʩʠʩʪʝʤʳ (3.13) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ (3.14). 

ʊʝʦʨʝʤʘ 3.5. ʅʝʦʜʥʦʨʦʜʥʘʷ ʩʠʩʪʝʤʘ ʪʠʧʘ ɹʝʩ-

ʩʝʣʷ
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   (3.16) 

ʩ ʧʨʘʚʦʡ ʯʘʩʪʴʶ 
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ʠʤʝʝʪ ʦʙʱʝʝ ʨʝʰʝʥʠʝ 

 

( ) ( ) ( ) ( ) ( )0 1 2

2 2
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, , , ,
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 (3.18) 

ʈʘʥʴʰʝ ʤʳ ʫʪʦʯʥʷʣʠ, ʯʪʦ (3.14) ʷʚʣʷʝʪʩʷ ʦʙ-

ʱʠʤ ʨʝʰʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʜʥʦʨʦʜʥʦʡ ʩʠ-

ʩʪʝʤʳ (3.13). ʄʝʪʦʜʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʚ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʤʥʦʛʦʯʣʝʥ ʚʪʦʨʦʡ ʩʪʝ-

ʧʝʥʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ  

( )
2 2

0
2 2 2 2

, 1
1 9 1 9

4 4 4 4

x y
Z x y

n n n n

= + +
å õå õ å õå õ
- - - -æ öæ ö æ öæ ö

ç ÷ç ÷ ç ÷ç ÷

  (3.19) 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠ-

ʩʪʝʤʳ (3.16) ʩ ʧʨʘʚʦʡ ʯʘʩʪʴʶ (3.17). ʇʦʵʪʦʤʫ, (3.18) 

ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʨʝʰʝʥʠʝʤ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ 

(3.16) ʩ ʧʨʘʚʦʡ ʯʘʩʪʴʶ (3.17) ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʤʳ 

2.2. 

ʊʝʦʨʝʤʘ 3.6. ʏʘʩʪʥʦʝ ʨʝʰʝʥʠʝ (3.19) ʥʝʦʜʥʦ-

ʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (3.16) ʷʚʣʷʝʪʩʷ ʠ ʯʘʩʪʥʳʤ ʨʝʰʝ-

ʥʠʝʤ ʦʜʥʦʛʦ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ ʯʘʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

( )
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 (3.20) 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ 

ʩʠʩʪʝʤʳ (3.16). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʜʥʦ-

ʨʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (3.20), 

ʝʩʪʴ ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʪʠʧʘ (3.14). ʦʪʩʶʜʘ 

ʩʜʝʣʘʝʤ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ (3.14) ʠ (3.19) ʷʚʣʷʶʪʩʷ 

ʨʝʰʝʥʠʷʤʠ ʩʠʩʪʝʤʳ (3.16) ʩ ʧʨʘʚʦʡ ʯʘʩʪʴʶ (3.17) ʠ 

ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʫʨʘʚʥʝʥʠʷ (3.20) ʧʨʠ ʚʩʝʭ n, 

ʢʨʦʤʝ 
2

1
°=n , 

2

3
°=n  ʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʩʪʦ-

ʷʥʥʳʭ ( )2,1=jʉj
. 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠ-

ʩʪʝʤʳ (1.1), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʜʥʦʨʦʜʥʳʝ ʩʠʩʪʝʤʳ 

ʢʦʪʦʨʳʭ, ʠʤʝʶʪ ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʬʫʥʢʮʠʡ ɹʝʩʩʝʣʷ ʦʪ ʧʝʨʝʤʝʥʥʳʭ x  ʠ y. ʇʦ ʘʥʘʣʦ-
ʛʠʠ ʦʙʳʢʥʦʚʝʥʥʦʤʫ ʩʣʫʯʘʶ, ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʤʳ 

ʥʘʟʳʚʘʣʠ ʩʠʩʪʝʤʘʤʠ ʪʠʧʘ ɹʝʩʩʝʣʷ, ʧʦʩʢʦʣʴʢʫ ʢʘʞ-

ʜʦʝ ʠʭ ʫʨʘʚʥʝʥʠʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ 

ɹʝʩʩʝʣʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʧʨʠ-

ʢʣʘʜʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯʘʭ ʠ ʟʘʜʘʯʘʭ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʈʝʰʝʥʠʷʤʠ ʠʭ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʠ 

ɹʝʩʩʝʣʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. ʕʪʦ ʜʦʢʘʟʘʥʦ ʚ ʪʝʦʨʝʤʘʭ 

2.5- 2.8. 

2. ɺ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ ʦʩʦʙʦʝ ʚʤʝʩʪʦ ʫʜʝʣʷ-

ʝʪʩʷ ʧʦʩʪʨʦʝʥʠʶ ʨʝʰʝʥʠʡ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝ-

ʥʠʷ ɹʝʩʩʝʣʷ, ʩ ʧʨʘʚʳʤʠ ʯʘʩʪʷʤʠ ʚ ʚʠʜʝ ʬʫʥʢʮʠʡ 

ʃʦʤʤʝʣʷ, ʉʪʨʫʚʝ, ɸʥʛʝʨʘ, ɺʝʙʝʨʘ. ɺ ʨʘʙʦʪʝ ʨʘʩ-

ʩʤʦʪʨʝʥ rʧʨʦʠʟʚʝʜʝʥʠʷ ʬʫʥʢʮʠʡ ʃʦʤʤʝʣʷ ʦʪ ʧʝʨʝ-

ʤʝʥʥʳʭ x , y  ʠ ʧʦʢʘʟʘʥʘ ʠʭ ʩʚʷʟʴ ʩ ʬʫʥʢʮʠʷʤʠ ɸʥ-

ʛʝʨʘ ʠ ɺʝʙʝʨʘ. ʆʜʥʘʢʦ, ʵʪʦ ʥʘʯʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʞʜʝʪ ʩʚʦʝʛʦ ʧʨʦʜʦʣʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ, ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʩʠʩʪʝʤʳ ʪʠʧʘ ɹʝʩʩʝʣʷ ʩ ʧʨʘʚʳʤʠ ʯʘʩʪʷʤʠ ʚ 

ʚʠʜʝ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʤʥʦ-

ʛʦʯʣʝʥʦʚ ʦʜʥʦʡ ʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʘʙʩʦʣʶʪʥʦ ʥʝ 

ʪʨʦʥʫʪʦ. ʆʩʦʙʝʥʥʦ, ʞʜʝʪ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʨʝʟʦʥʘʥʩʥʳʡ ʩʣʫʯʘʡ, ʪʦ ʝʩʪʴ ʠʟʫʯʝʥʠʝ 

ʩʠʩʪʝʤ ʩ ʨʝʟʦʥʘʥʩʥʳʤʠ ʨʝʰʝʥʠʷʤʠ.  

3. ʀʟʫʯʝʥʳ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʷ ʨʝʰʝʥʠʷ ʚ ʬʫʥʢ-

ʮʠʷʭ ɹʝʩʩʝʣʷ ʩʠʩʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʵʣʣʠʧ-

ʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʊʘʢʠʝ ʟʘʜʘʯʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʵʣʝʢ-

ʪʨʦʜʠʥʘʤʠʢʝ, ʪʝʦʨʠʠ ʘʥʪʝʥʥ ʠ ʘʢʫʩʪʠʢʠ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʨʝʣʠʛʠʦʟʥʦʩʪʠ ʥʘ ʤʝʞʵʪʥʠʯʝʩʢʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ. 

ʇʦʜ ʤʝʞʵʪʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʦʙʱʝʩʪʚʝ, ʚʦʟʥʠʢʘʶʱʝʝ 

ʠʟ-ʟʘ ʦʙʦʩʪʨʷʶʱʠʭʩʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ ʵʪʥʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ. ʄʝʞʵʪʥʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʢʫʣʴʪʫʨʥʳʭ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʝʡ ʠ ʩʦʩʪʦʷʥʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʩʧʦ-

ʩʦʙʥʳʭ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʨʳʪʦʤʫ ʤʝʞʵʪʥʠʯʝʩʢʦʤʫ ʢʦʥʬʣʠʢʪʫ. 

ABSTRACT 

The article is devoted to the influence of the level of religiosity on interethnic tension. Under inter-ethnic 

tensions is understood the violation of relationships in society, arising from the escalating contradictions between 

ethnic groups. Interethnic tension is considered as the sum of cultural predispositions and states of public con-

sciousness capable of leading to an open interethnic conflict. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʞʵʪʥʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ, ʥʝʨʘʚʝʥʩʪʚʦ, ʵʪʥʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʩʦʮʠʘʣʴʥʳʝ ʘʢ-

ʪʦʨʳ, ʢʦʥʩʦʣʠʜʘʮʠʷ, ʨʘʩʦʚʳʝ ʢʦʥʬʣʠʢʪʳ, ʛʦʩʫʜʘʨʩʪʚʦ, ʠʜʝʦʣʦʛʠʷ, ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ, ʵʪʥʦʩ, ʩʦʣʠʜʘʨ-

ʥʦʩʪʴ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʤʝʞʵʪʥʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʝ ʫʩʪʘʥʦʚʦʢʠ, ʨʝʣʠʛʠʦʟʥʦʩʪʴ, 

ʤʝʞʵʪʥʠʯʝʩʢʠʝ ʢʦʥʬʣʠʢʪʳ. 

Keywords: interethnic tension, inequality, ethnic groups, social actors, consolidation, racial conflicts, state, 

ideology, modern society, ethnos, solidarity, political processes, interethnic relations, interethnic settings, religi-

osity, interethnic conflicts. 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʤʝʞʵʪʥʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥ-

ʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʥʠʝ, ʠʤʝʶʱʝʝ ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʯʠʥ ʩʦʮʠʘʣʴʥʦʛʦ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺʘʞʥʝʡ-

ʰʝʡ ʠʟ ʧʨʠʯʠʥ, ʧʦʨʦʞʜʘʶʱʠʭ ʧʦʜʦʙʥʦʝ ʩʦʩʪʦʷʥʠʠ, 

ʚʳʚʦʜʷʱʠʭ ʝʛʦ ʠʟ çʩʧʷʱʝʡè ʬʘʟʳ, ʷʚʣʷʝʪʩʷ ʥʝʨʘ-

ʚʝʥʩʪʚʦ. ʈʝʯʴ ʠʜʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʥʝʨʘʚʝʥʩʪʚʝ, ʧʨʠʯʝʤ ʥʝʨʘʚʝʥʩʪʚʝ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʵʪʥʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ, ʥʦ ʠ ʥʝ-

ʨʘʚʝʥʩʪʚʝ, ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʅʝ-

ʨʘʚʝʥʩʪʚʦ ï ʵʪʦ, ʧʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʝʱʝ ʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʨʝʩʫʨʩʦʚ ʥʘ ʦʜʥʦʤ ʧʦʣʶʩʝ ʩʦʮʠʘʣʴʥʦʡ 

ʞʠʟʥʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʨʝʩʫʨʩʦʚ, ʨʘʩʧʨʝʜʝʣʷʝ-

ʤʳʭ ʥʘ ʜʨʫʛʦʤ ʧʦʣʶʩʝ. ɼʝʬʠʮʠʪ ʨʝʩʫʨʩʦʚ ʥʝʠʟ-

ʤʝʥʥʦ ʚʝʜʝʪ ʢ ʦʙʦʩʪʨʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʩʦ-

ʮʠʘʣʴʥʳʤʠ ʘʢʪʦʨʘʤʠ. ʅʘʠʣʫʯʰʠʝ ʰʘʥʩʳ ʚ ʵʪʦʡ 

ʙʦʨʴʙʝ ʫ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ, ʠʤʝʶʱʠʭ ʧʦ-

ʣʠʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ ʠ ʢʣʠʢʠ ʘʢʪʠʚʠʩʪʦʚ, 

ʛʦʪʦʚʳʭ ʥʘ ʢʨʘʡʥʠʝ ʤʝʨʳ ʚ ʦʪʩʪʘʠʚʘʥʠʠ ʧʨʠʚʠʣʝ-

ʛʠʡ ʜʣʷ ʪʝʭ, ʢʦʛʦ ʦʥʠ ʚʳʟʳʚʘʶʪʩʷ ʧʨʝʜʩʪʘʚʣʷʪʴ. 

ʂʦʥʩʦʣʠʜʘʮʠʷ ʦʜʥʦʡ ʛʨʫʧʧʳ, ʝʝ ʨʘʩʪʫʱʠʝ ʧʨʠʪʷʟʘ-

ʥʠʷ ʥʝʠʟʤʝʥʥʦ ʧʦʨʦʞʜʘʶʪ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʚ 

ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ, ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩ ʥʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺ ʧʦʠʩʢʘʭ ʩʦʣʠʜʘʨʥʦʩʪʠ ʵʪʥʠʯʝ-

ʩʢʠʝ, ʠʩʪʦʨʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʦʩʥʦʚʘʥʠʷ ʧʦ-

ʣʫʯʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʚʦʟʤʦʞʥʳʤʠ 

ʠʜʝʡʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ï ʢʣʘʩʩʦʚʦʡ, ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʠʣʠ ʨʝʣʠʛʠʦʟʥʦʡ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʱʝʩʪʚʘʭ ʵʪʥʠʯʝʩʢʠʝ ʠʣʠ ʨʘʩʦʚʳʝ 

ʢʦʥʬʣʠʢʪʳ ʩʣʫʯʘʶʪʩʷ ʯʘʱʝ ʠ ʧʨʦʪʝʢʘʶʪ ʦʩʪʨʝʝ, 

ʯʝʤ ʢʦʥʬʣʠʢʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʟʥʳʤʠ ʩʦʮʠʘʣʴ-

ʥʳʤʠ ʧʦʟʠʮʠʷʤʠ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʥʠʭ ʘʢʪʦʨʦʚ. ɺʦ-

ʚʪʦʨʳʭ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʛʨʦʤʥʘʷ, 

ʝʩʣʠ ʥʝ ʨʝʰʘʶʱʘʷ ʨʦʣʴ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʤʝʞʵʪ-

ʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʛʦʩʫʜʘʨʩʪʚʫ 

ʠ ʜʨʫʛʠʤ ʚʣʘʩʪʥʳʤ ʠʥʩʪʠʪʫʪʘʤ. ʀʤʝʥʥʦ ʛʦʩʫʜʘʨ-
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ʩʪʚʦ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʩ-

ʧʦʜʩʪʚʫʶʱʝʡ ʠʜʝʦʣʦʛʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʦʮʠʘʣʴ-

ʥʳʤʠ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʵʪʥʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ. ɻʦʩʫ-

ʜʘʨʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʪʦʡ ʧʣʦʱʘʜʢʦʡ, ʥʘ ʢʦʪʦʨʦʡ 

ʜʦʩʪʠʛʘʶʪʩʷ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʦ ʭʘʨʘʢʪʝʨʝ ʦʪʥʦʰʝ-

ʥʠʡ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʠʛʨʦʢʘʤʠ, ʘ 

ʪʘʢʞʝ ʧʨʘʚʠʣʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨ-

ʩʦʚ. 

ʇʦʥʷʪʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʥʝʩʣʫʯʘʡʥʦ ʬʠʛʫʨʠ-

ʨʫʝʪ ʚ ʢʦʥʪʝʢʩʪʝ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤ ʤʝʞʵʪʥʠʯʝʩʢʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ. ɹʳʣʦ ʙʳ ʥʝʚʝʨʥʦ ʩʚʦʜʠʪʴ ʩʧʨʘʚʝʜ-

ʣʠʚʦʩʪʴ ʣʠʰʴ ʢ ʪʝʢʫʱʝʤʫ ʤʦʤʝʥʪʫ, ʪʝʤ ʩʧʦʩʦʙʘʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʪʫʶʪ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʦ-

ʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʚ ʵʪʥʠʯʝʩʢʦʤ ʩʦʟʥʘʥʠʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʥʝʨʝʜʢʦ 

ʨʘʟʚʝʨʥʫʪʘ ʚʦ ʚʨʝʤʝʥʥʦʤ ʠʟʤʝʨʝʥʠʠ ʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʦʙʳʪʠʷʭ ʧʨʦʰʣʦʛʦ. 

ʄʝʞʵʪʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʢʦʥʬʣʠʢʪʳ 

ʩʪʘʣʠ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙ-

ʱʝʩʪʚ. ʆʙʦʩʪʨʝʥʠʝ ʵʪʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʥʝʩʣʫ-

ʯʘʡʥʦ ʩʦʚʧʘʣʦ ʩ ʚʭʦʞʜʝʥʠʝʤ ʦʙʱʝʩʪʚ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʝʚʨʦʧʝʡʩʢʠʭ ʚ ʩʦʩʪʦʷʥʠʝ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ʆʙ-

ʱʝʩʪʚʘ ʩʨʝʜʥʝʚʝʢʦʚʴʷ ʙʳʣʠ ʤʘʣʦʧʦʜʚʠʞʥʳ. ɺ ʩʝʨʝ-

ʜʠʥʝ XVIII ʚʝʢʘ ʙʦʣʴʰʠʥʩʪʚʦ ʝʚʨʦʧʝʡʮʝʚ ʧʨʦʞʠ-

ʚʘʣʠ ʚʩʶ ʩʚʦʶ ʞʠʟʥʴ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʦʥʠ ʨʦʜʠ-

ʣʠʩʴ, ʥʠ ʨʘʟʫ ʠʭ ʥʝ ʧʦʢʠʥʫʚ. ʇʫʪʝʰʝʩʪʚʠʝ ʚ ʜʨʫʛʦʡ 

ʛʦʨʦʜ ʠʣʠ ʜʘʞʝ ʜʝʨʝʚʥʶ ʩʯʠʪʘʣʦʩʴ ʯʝʤ-ʪʦ ʠʟ ʨʷʜʘ 

ʚʦʥ ʚʳʭʦʜʷʱʠʤ. ʄʦʙʠʣʴʥʦʩʪʴ, ʚʝʨʪʠʢʘʣʴʥʘʷ ʠ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʘʷ, ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ. ɺʦʡʥʳ, ʢʦʪʦʨʳʝ 

ʨʝʛʫʣʷʨʥʦ ʦʭʚʘʪʳʚʘʣʠ ʢʦʥʪʠʥʝʥʪ, ʚʝʣʠʩʴ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʚʦʝʥʥʳʤʠ, ʦʩʪʘʚʣʷʷ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʤʝʩʪʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʧʨʦʞʠʚʘʥʠʷ. ʆʥʠ, ʨʘʟʫʤʝʝʪʩʷ, ʫʭʫʜʰʘʣʠ ʢʘʯʝʩʪʚʦ 

ʞʠʟʥʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʠʚʦʜʠʣʠ ʢ ʧʝʨʝʤʝʱʝʥʠʶ 

ʙʦʣʴʰʠʭ ʣʶʜʩʢʠʭ ʤʘʩʩ ʚʥʫʪʨʠ ʩʪʨʘʥ ʠʣʠ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ.  

ɺ ʥʦʚʫʶ ʵʧʦʭʫ ʧʦʥʷʪʠʝ çʵʪʥʦʩè ʧʨʠʦʙʨʝʪʘʣʦ 

ʥʦʚʦʝ ʟʚʫʯʘʥʠʝ. ʀʟʫʯʘʷ ʧʦʥʷʪʠʝ çʵʪʥʦʩè ʚ ʘʥʛʣʦ-

ʷʟʳʯʥʳʭ ʩʣʦʚʘʨʷʭ, ɻʣʝʡʟʝʨ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʯʘʩʪʦʪʘ ʝʛʦ ʧʦʷʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʰʠʨʦʪʘ ʝʛʦ ʪʨʘʢ-

ʪʦʚʢʠ ʠʟʤʝʥʷʣʠʩʴ ʚʨʦʚʝʥʴ ʩ ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʯʠʤʦ-

ʩʪʠ ʩʘʤʦʛʦ ʷʚʣʝʥʠʷ ʚ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʩʫ-

ʜʘʨʩʪʚ. ʆʪʯʘʩʪʠ ʧʦʜʦʙʥʘʷ ʵʚʦʣʶʮʠʷ ʚʳʛʣʷʜʝʣʘ ʧʨʦ-

ʪʠʚʦʝʩʪʝʩʪʚʝʥʥʦʡ: ʙʦʨʴʙʘ ʟʘ ʩʚʦʙʦʜʫ ʚʝʣʘʩʴ ʧʦʜ 

ʣʦʟʫʥʛʘʤʠ ʫʥʠʚʝʨʩʘʣʠʟʤʘ [1, ʩ. 11]. ɺ ʣʠʙʝʨʘʣʴʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʦʙʱʝʩʪʚʘ ʣʶʙʳʝ ʩʦʮʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʫʭʦʜʷʱʘʷ ʥʘʪʫʨʘ ʥʘ ʬʦʥʝ ʦʙ-

ʨʝʪʝʥʠʷ ʛʨʘʞʜʘʥʘʤʠ ʦʙʱʠʭ ʩʚʦʙʦʜ ʠ ʨʘʚʝʥʩʪʚʘ 

ʧʨʘʚ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʠʜʝʷ ʨʘʚʝʥʩʪʚʘ ʧʝʨʝʜ ʟʘʢʦʥʦʤ 

ʩʦʪʨʝʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʛʨʫʧʧʘʤʠ, ʩʦʟʜʘʩʪ ʦʜʥʦʨʦʜʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʩʨʝʜʫ, 

ʚ ʢʦʪʦʨʦʡ ʢʘʢ ʚ ʢʦʪʣʝ ʧʝʨʝʤʝʰʘʶʪʩʷ ʠ ʩʦʣʴʶʪʩʷ 

ʨʘʟʥʳʝ ʥʘʨʦʜʳ ʠ ʵʪʥʦʩʳ. 

ʄ. ʌʝʥʪʦʥ, ʭʘʨʘʢʪʝʨʠʟʫʷ ʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʳʭ 

ʣʠʥʠʡ ʨʘʟʜʝʣʝʥʠʷ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ. ɺ ʩʠʩʪʝʤʝ ʠʜʝʡ ʇʨʦʩʚʝʱʝʥʠʷ ʥʝ ʵʪʥʦʩ, ʘ 

ʨʘʩʘ ʧʦʥʘʯʘʣʫ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʦʩʥʦʚʥʘʷ ʢʘʪʝ-

ʛʦʨʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺ ʵʪʦʤ ʧʦʥʠ-

ʤʘʥʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ çʙʝʣʘʷ ʨʘʩʘè ʧʨʦʪʠ-

ʚʦʩʪʦʷʣʘ çʜʨʫʛʠʤè ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʘʬʨʠʢʘʥʩʢʦʡ 

ʪʝʤʥʦʢʦʞʝʡ ʨʘʩʝ [2, ʩ. 5]. ɺ ʉʐɸ, ʥʘʧʨʠʤʝʨ, ʠʪʘ-

ʣʴʷʥʮʝʚ, ʠʤʝʚʰʠʭ ʚʥʝʰʥʦʩʪʴ ʙʝʣʦʛʦ ʯʝʣʦʚʝʢʘ, 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʢ çʧʨʦʤʝʞʫʪʦʯʥʦʡè ʨʘʩʝ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʚʦʧʠʶʱʠʝ ʥʝʨʘʚʝʥʩʪʚʘ ʩʦ-

ʩʣʦʚʥʦʛʦ ʦʙʱʝʩʪʚʘ ʫʩʪʨʘʥʷʶʪʩʷ ʧʨʦʮʝʩʩʦʤ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʤʝʞʵʪʥʠʯʝʩʢʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʫʭʦʜʷʪ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ ʚ ʦʙʣʘʩʪʴ ʣʘ-

ʪʝʥʪʥʳʭ ʧʨʦʪʠʚʦʩʪʦʷʥʠʡ ʠ ʦʩʪʘʪʦʯʥʳʭ ʩʦʣʠʜʘʨʥʦ-

ʩʪʝʡ. ʆʜʥʘʢʦ ʜʣʠʪʩʷ ʧʦʜʦʙʥʳʡ ʤʠʨʥʳʡ ʧʝʨʠʦʜ 

ʣʠʰʴ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʢʨʠʟʠʩʘ, ʚ ʢʦʪʦʨʳʡ ʤʥʦʛʠʝ ʠʟ 

ʩʪʝʨʝʦʪʠʧʦʚ ʠ ʘʚʝʨʩʠʚʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʦʰʣʦʛʦ 

ʦʞʠʚʘʶʪ, ʧʦʚʳʰʘʷ ʛʨʘʜʫʩ ʤʝʞʵʪʥʠʯʝʩʢʦʡ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʵʪʦʛʦ ʩʪʘʣ 

ʢʦʥʬʣʠʢʪ ʚ ʅʘʛʦʨʥʦʤ ʂʘʨʘʙʘʭʝ, ʨʘʟʚʝʨʥʫʚʰʠʡʩʷ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʮʝʥʪʨʘʣʴʥʘʷ ʚʣʘʩʪʴ ʦʩʣʘʙʠʣʘ ʩʚʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʪʨʘʥʝ, ʘ ʩʠ-

ʪʫʘʮʠʷ ʥʘʨʘʩʪʘʶʱʝʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʦʩʦʙʣʝʥʥʦ-

ʩʪʠ ʙʳʚʰʠʭ ʩʦʶʟʥʳʭ ʨʝʩʧʫʙʣʠʢ ʧʨʠʚʦʜʠʣʘ ʢ ʙʳʩʪ-

ʨʦʤʫ ʨʦʩʪʫ ʤʝʞʵʪʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʇʨʦʮʝʩʩ 

ʵʪʥʠʟʘʮʠʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʠ ʜʨʫʛʠʭ ʨʝʩʧʫʙʣʠʢʘʭ ʙʳʚʰʝʛʦ 

ʉʉʉʈ ʠʤʝʣ ʩʣʝʜʩʪʚʠʝʤ ʫʩʠʣʠʚʘʶʱʝʝʩʷ ʜʘʚʣʝʥʠʝ 

ʥʘ ʵʪʥʠʯʝʩʢʠʝ ʤʝʥʴʰʠʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʚ ʨʷʜʝ ʩʣʫ-

ʯʘʝʚ ʦʙʦʩʘʙʣʠʚʘʣʠʩʴ ʦʪ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘ ʚ 

ʜʨʫʛʠʭ ï ʧʝʨʝʝʟʞʘʣʠ ʥʘ ʠʩʪʦʨʠʯʝʩʢʫʶ ʨʦʜʠʥʫ. ʉʦ-

ʙʳʪʠʷ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʝ ʨʘʩʧʘʜ ʉʉʉʈ ʠ ʖʛʦʩʣʘ-

ʚʠʠ, ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʢʫʣʴʪʫʨʥʳʝ ʦʙ-

ʨʘʟʮʳ, ʧʠʪʘʶʱʠʝ ʤʝʞʵʪʥʠʯʝʩʢʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ, 

ʥʝ ʠʟʞʠʚʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʚ ʧʝʨʠʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ. ʆʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʪʦʡ ʬʦʨʤʝ, ʢʦʪʦʨʫʶ 

ʊʦʣʢʦʪʪ ʇʘʨʩʦʥʩ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʢʘʢ çʣʘʪʝʥʪʥʳʡ 

ʢʫʣʴʪʫʨʥʳʡ ʦʙʨʘʟʝʮè ï ʫʩʪʦʡʯʠʚʳʡ ʧʘʪʪʝʨʥ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʠ ʩʦʙʳʪʠʡ ʚ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʚʦʩʧʨʦ-

ʠʟʚʦʜʠʤʳʡ ʚ ʬʦʨʤʝ ʩʝʤʝʡʥʳʭ ʠʩʪʦʨʠʡ ʠ ʘʥʝʢʜʦʪʦʚ, 

ʘ ʚ ʥʝʙʦʣʴʰʠʭ ʛʨʫʧʧʘʭ ʵʪʥʠʯʝʩʢʠʭ ʘʢʪʠʚʠʩʪʦʚ ï ʚ 

ʬʦʨʤʝ ʠʜʝʦʣʦʛʠʡ, ʚʦʩʧʝʚʘʶʱʠʭ ʧʨʦʰʣʳʝ ʞʝʨʪʚʳ, 

ʧʝʩʪʫʶʱʠʭ ʨʝʘʣʴʥʳʝ ʠʣʠ ʤʥʠʤʳʝ ʥʝʩʧʨʘʚʝʜʣʠʚʦ-

ʩʪʠ, ʥʘʤʝʯʘʶʱʠʭ ʧʫʪʠ çʦʩʚʦʙʦʞʜʝʥʠʷè ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʦʪ ʤʝʥʴʰʠʥʩʪʚ, ʘ ʪʘʢʞʝ çʩʚʦʙʦʜʥʦʡè ʦʪ ʯʫʞʝ-

ʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʞʠʟʥʠ. ɺ ʤʝʥʴ-

ʰʠʥʩʪʚʘʭ ʥʝ ʫʤʠʨʘʝʪ ʤʝʯʪʘ ʦ ʩʦʙʩʪʚʝʥʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ, ʩʪʨʝʤʣʝʥʠʝ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʝʡ 

ʜʦʩʪʫʧʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠ ʦʜʥʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʈʦʩʩʠʠ ʥʝ 

ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʬʠʢʩʘʮʠʠ ʦʮʝʥʢʠ ʤʝʞʥʘʮʠʦʥʘʣʴʥʦʡ 

ʩʠʪʫʘʮʠʠ. ɺʘʨʠʘʪʠʚʥʦʩʪʴ ʪʘʢʦʡ ʦʮʝʥʢʠ ʦʪ ʢʨʘʡʥʝ 

ʧʦʟʠʪʠʚʥʦʡ ʜʦ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦʡ ʩʚʷʟʘʥʘ ʩ ʨʷʜʦʤ 

ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʬʘʢʪʦʨʦʚ [3, ʩ. 290]. ʄʥʦʞʝʩʪʚʦ ʧʦʜʦʙʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʚʥʝ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ ʨʝʟʫʣʴʪʠʨʫ-

ʶʪʩʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʪʥʦʰʝʥʠʡ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ 

ʩʚʦʝʡ ʠ ʠʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ. ɺ ʣʦʢʘʣʴʥʦʤ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ ʵʪʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʥʦʰʝ-

ʥʠʡ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʫʩʪʘʥʦ-

ʚʦʢ, ʪ.ʝ. ʫʩʪʘʥʦʚʦʢ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʷʤʠ ʠʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʞʜʳ ʩʬʦʨʤʠʨʦʚʘʚʰʠʩʴ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʬʘʢʪʦʨʦʚ, ʤʝʞʥʘʮʠ-

ʦʥʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦ-

ʟʥʘʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʤʠ (ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦ-
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ʨʘʤʠ) ʚʦʩʧʨʠʷʪʠʝ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʫʯʘʩʪʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʥʘʮʠʦ-

ʥʘʣʴʥʳʭ ʛʨʫʧʧ ʢʘʢ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʥʘʧʨʷʞʝʥʥʦʡ. 

ɹʦʣʝʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ ʥʝʛʘʪʠʚʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʤʦʞʝʪ ʧʦ-

ʚʣʠʷʪʴ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʙʳʪʦʚʦʛʦ ʢʦʥʬʣʠʢʪʘ ʩ ʫʯʘ-

ʩʪʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʡ ʛʨʫʧʧʳ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦ 

ʤʝʞʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʬʣʠʢʪʘ ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶ-

ʱʠʤʠ ʦʪʩʶʜʘ ʧʦʩʣʝʜʩʪʚʠʷʤʠ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʚʣʠʷʥʠʝ 

ʫʨʦʚʥʷ ʨʝʣʠʛʠʦʟʥʦʩʪʠ ʥʘ ʤʝʞʵʪʥʠʯʝʩʢʫʶ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʴ. ʇʦʜ ʤʝʞʵʪʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 

ʧʦʥʠʤʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʦʙʱʝ-

ʩʪʚʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʠʟ-ʟʘ ʦʙʦʩʪʨʷʶʱʠʭʩʷ ʧʨʦʪʠʚʦ-

ʨʝʯʠʡ ʤʝʞʜʫ ʵʪʥʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ [4, ʩ. 98]. ʄʝ-

ʞʵʪʥʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʩʫʤʤʘ ʢʫʣʴʪʫʨʥʳʭ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʝʡ ʠ ʩʦʩʪʦ-

ʷʥʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʩʧʦʩʦʙʥʳʭ ʧʨʠʚʝʩʪʠ 

ʢ ʦʪʢʨʳʪʦʤʫ ʤʝʞʵʪʥʠʯʝʩʢʦʤʫ ʢʦʥʬʣʠʢʪʫ. ʅʘ ʬʦʥʝ 

ʫʩʠʣʠʚʰʠʭʩʷ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ɽʚʨʦʧʝ ʠ 

ʈʦʩʩʠʠ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʤʠʛʨʘʥʪʦʚ ʩ ʨʝʣʠʛʠʦʟʥʳʤʠ ʫʙʝʞʜʝʥʠ-

ʷʤʠ, ʦʪʣʠʯʥʳʤʠ ʦʪ ʨʝʣʠʛʠʠ ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʤʥʝʥʠʝ, ʯʪʦ ʨʝʣʠʛʠʦʟʥʳʝ 

ʨʘʟʣʠʯʠʷ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʤʝʞʵʪʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥ-

ʥʦʩʪʠ ʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʤʝʞʵʪ-

ʥʠʯʝʩʢʠʭ ʢʦʥʬʣʠʢʪʦʚ. ɿʘʯʘʩʪʫʶ ʚ ʉʄʀ ʫʛʨʦʟʫ ʪʝʨ-

ʨʦʨʠʟʤʘ ʩʚʷʟʳʚʘʶʪ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʘʜʠʢʘʣʴ-

ʥʳʭ ʨʝʣʠʛʠʦʟʥʦ-ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ. ɽʩʣʠ 

ʚʦʟʜʝʡʩʪʚʠʝ ʨʝʣʠʛʠʦʟʥʳʭ ʨʘʟʣʠʯʠʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʪʘʢ ʚʝʣʠʢʦ, ʪʦ ʩ ʨʦʩʪʦʤ ʨʝʣʠʛʠʦʟʥʦʩʪʠ ʚ ʈʦʩʩʠʠ, ʩʦ-

ʧʨʦʚʦʞʜʘʶʱʠʤ ʢʣʝʨʠʢʘʣʠʟʘʮʠʶ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙ-

ʱʝʩʪʚʘ, ʢʦʪʦʨʫʶ ʤʳ ʥʘʙʣʶʜʘʝʤ ʩ ʤʦʤʝʥʪʘ ʨʘʩʧʘʜʘ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʩʦʮʠʦʣʦʛʠ ʜʦʣʞʥʳ ʬʠʢʩʠʨʦʚʘʪʴ 

ʠ ʨʦʩʪ ʤʝʞʵʪʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ. ɺ ʮʝʣʦʤ 

ʵʪʦʡ ʪʝʥʜʝʥʮʠʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦ ʢʦʪʦʨʳʭ ʨʝʯʴ ʧʦʡʜʝʪ 

ʥʠʞʝ, ʬʠʢʩʠʨʫʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʤʝʞʵʪʥʠʯʝʩʢʠʝ 

ʥʘʧʨʷʞʝʥʠʷ, ʧʦ ʦʙʦʙʱʝʥʥʳʤ ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʜʘʥʥʳʤ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʡ ʜʠʥʘʤʠʢʠ ʤʝʞʵʪ-

ʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʤ ʠ 

ʤʥʦʛʦʢʦʥʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ. ɺ 

ʩʪʘʪʴʝ ʤʳ ʧʦʧʨʦʙʫʝʤ ʫʩʪʘʥʦʚʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʫʨʦ-

ʚʝʥʴ ʨʝʣʠʛʠʦʟʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʱʝʡ ʧʨʠʯʠʥʦʡ 

ʥʘʨʘʩʪʘʥʠʷ ʤʝʞʵʪʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʠʪʴ, ʝʩʪʴ ʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʨʝʣʠʛʠʦʟʥʦ-

ʩʪʠ ʠ ʫʨʦʚʥʝʤ ʤʝʞʵʪʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ 

ʈʦʩʩʠʠ. 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʦʮʠʦʣʦʛʠʠ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʚʣʠʷʥʠʷ ʨʝʣʠʛʠʠ 

ʥʘ ʤʝʞʵʪʥʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʧʝʨʚʦʡ, 

ʩʠʣʴʥʘʷ ʨʝʣʠʛʠʦʟʥʦʩʪʴ, ʬʫʥʜʘʤʝʥʪʘʣʠʟʤ ʚʝʜʝʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʝʞʵʪʥʠʯʝʩʢʠʭ ʢʦʥʬʣʠʢʪʦʚ, ʩʦ-

ʛʣʘʩʥʦ ʚʪʦʨʦʡ, ʨʝʣʠʛʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʥʩʦ-

ʣʠʜʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʤʝʞʵʪʥʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʘʨʛʫʤʝʥʪʘʮʠʶ ʦʙʝʠʭ ʧʦʟʠʮʠʡ ʠ ʨʝʟʫʣʴ-

ʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʈʝʣʠʛʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʕ. ɼʶʨʢʛʝʡʤʦʤ ʢʘʢ 

ʩʦʮʠʘʣʴʥʳʡ ʨʝʛʫʣʷʪʦʨ, ʢʘʢ ʦʩʥʦʚʘ ʩʦʣʠʜʘʨʥʦʩʪʠ 

ʦʙʱʝʩʪʚʘ, ʝʛʦ çʤʦʨʘʣʴʥʦʡ ʦʙʱʥʦʩʪʠè. ʈʘʟʚʠʪʠʝ ʠʥ-

ʪʝʛʨʘʮʠʦʥʥʦʡ ʠʜʝʠ ɼʶʨʢʛʝʡʤʘ ʦʪʨʘʞʝʥʦ ʚ ʨʘʙʦʪʘʭ 

ɹ. ʄʘʣʠʥʦʚʩʢʦʛʦ, ɸ.ʈ. ʈʵʜʢʣʠʬʬ-ɹʨʘʫʥʘ, ʊ. ʇʘʨ-

ʩʦʥʩʘ [5].  

ʆʙʦʩʥʦʚʳʚʘʷ ʢʦʥʩʦʣʠʜʠʨʫʶʱʫʶ ʨʦʣʴ ʨʝʣʠ-

ʛʠʠ, ʚʳʜʝʣʷʷ ʦʙʱʠʝ ʯʝʨʪʳ ʨʘʟʣʠʯʥʳʭ ʨʝʣʠʛʠʡ, 

ɼʶʨʢʛʝʡʤ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ 

ʬʫʥʢʮʠʡ ʠ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʶʙʳʭ ʨʝʣʠʛʠʡ, 

ʥʘʯʠʥʘʷ ʦʪ ʧʨʠʤʠʪʠʚʥʳʭ ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ. 

ɼʶʨʢʛʝʡʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʦʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

ʨʝʣʠʛʠʠ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ ʨʝʣʠʛʠʦʟʥʳʭ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷʤʠ ʠ ʚʳʨʘʞʘʶʪ ʢʦʣʣʝʢʪʠʚʥʳʝ ʨʝʘʣʴʥʦ-

ʩʪʠ. 

ɹ. ʄʘʣʠʥʦʚʩʢʠʡ [6] ʚʳʜʝʣʷʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʨʝʣʠʛʠʷ ʚʳʧʦʣʥʷʝʪ ʚʦ ʚʩʝʭ ʦʙ-

ʱʝʩʪʚʘʭ. ɺʦ-ʧʝʨʚʳʭ, ʚ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʷʭ ʨʝʣʠ-

ʛʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʝʜʠʥʩʪʚʦ ʛʨʫʧʧʳ, ʫʢʘʟʳʚʘʷ 

ʢʘʞʜʦʤʫ ʝʝ ʯʣʝʥʫ ʧʝʨʩʧʝʢʪʠʚʫ ʜʘʣʴʥʝʡʰʝʛʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʛʨʦʟʫ 

ʨʘʩʧʘʜʘ ʛʨʫʧʧʳ. ɺʦ-ʚʪʦʨʳʭ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʠʪʫʘʣʘ 

ʠʥʠʮʠʘʮʠʠ ʚʚʦʜʠʪ ʠʥʜʠʚʠʜʘ ʚ ʧʦʣʥʦʧʨʘʚʥʳʝ ʯʣʝʥʳ 

ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʦʙʷʟʘʥ ʩʦʙʣʶʜʘʪʴ çʩʚʷʱʝʥʥʳʝè 

ʮʝʥʥʦʩʪʠ ʠ ʥʦʨʤʳ. ʆʪʤʝʪʠʤ, ʯʪʦ ʝʜʠʥʩʪʚʦ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪʩʷ ʨʝʣʠʛʠʝʡ ʚ ʛʨʫʧʧʝ ʝʝ ʧʨʠʚʝʨʞʝʥʮʝʚ, ʨʘʟ-

ʜʝʣʷʶʱʠʭ ʧʨʠʩʫʱʠʝ ʝʡ ʨʝʣʠʛʠʦʟʥʳʝ ʮʝʥʥʦʩʪʠ. 

ʉʣʦʞʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʱʝʩʪʚʘ ʧʦ ʊ. ʇʘʨ-

ʩʦʥʩʫ ʚʳʨʘʙʘʪʳʚʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʝʭʘ-

ʥʠʟʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, ʢʘʢ 

ʨʝʣʠʛʠʦʟʥʳʝ ʦʙʨʷʜʳ, ʫʩʠʣʠʚʘʶʱʠʝ ʤʦʪʠʚʘʮʠʶ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʦʣʠʜʘʨʥʦʩʪʠ. ʅʘʨʷʜʫ ʩ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʡ ʬʫʥʢʮʠʝʡ ʨʝʣʠ-

ʛʠʠ, ʇʘʨʩʦʥʩ ʧʦʢʘʟʳʚʘʝʪ ʠ ʬʫʥʢʮʠʶ, ʩʪʠʤʫʣʠʨʫʶ-

ʱʫʶ ʩʦʮʠʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʀʥʪʝʛʨʘʮʠʷ ʩʚʷʟʘʥʘ ʫ 

ʇʘʨʩʦʥʩʘ ʩ ʧʦʥʷʪʠʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. 

ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʨʦʣʴ ʨʝʣʠʛʠʠ ʢʘʢ ʨʝʣʠʛʠʦʟ-

ʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʫʣʴʪʫʨʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ 

ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʘʥʠʷ ʦʙʨʘʟʮʦʚ, ʜʝʣʘʝʪ ʘʢ-

ʮʝʥʪ ʥʘ ʮʝʥʥʦʩʪʷʭ [19]. 

ʊʝʤʘ ʚʣʠʷʥʠʷ ʨʝʣʠʛʠʦʟʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʝ ʤʝʞʵʪʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʤʝʞ-

ʵʪʥʠʯʝʩʢʠʭ ʢʦʥʬʣʠʢʪʦʚ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧ-

ʥʦʤʘʩʰʪʘʙʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʬʦʨʤʫ-

ʣʠʨʦʚʘʪʴ ʪʘʢ: ʠʛʨʘʝʪ ʣʠ ʨʝʣʠʛʠʷ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝ-

ʞʵʪʥʠʯʝʩʢʠʭ ʢʦʥʬʣʠʢʪʘʭ? 

ʉʨʝʜʠ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʧʦ-

ʧʳʪʢʠ ʨʘʩʩʤʦʪʨʝʪʴ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʩ ʧʦʟʠʮʠʠ ʵʚʦ-

ʣʶʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʊʘʢ, ʈʝʙʝʢʢʘ ʂʠʤ ʚ ʩʚʦʝʡ ʩʪʘ-

ʪʴʝ çʈʝʣʠʛʠʷ ʠ ʵʪʥʠʯʥʦʩʪʴ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠè 

[8, ʩ. 312-329] ʘʥʘʣʠʟʠʨʫʝʪ ʵʪʠ ʧʦʥʷʪʠʷ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʧʝʨʩʧʝʢʪʠʚʳ çʚʝʩʘè ʠʭ ʚʣʠʷʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʪʝʦʨʠʠ ʘʩʩʠʤʠʣʷʮʠʠ ʠ ʩʝʢʫʣʷ-

ʨʠʟʘʮʠʠ ʢʘʢ çʩʦʮʠʘʣʴʥʫʶ ʵʚʦʣʶʮʠʦʥʥʫʶ ʧʝʨʩʧʝʢ-

ʪʠʚʫè [8, ʩ. 313]. ɸʚʪʦʨ ʚʳʩʢʘʟʳʚʘʝʪ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʝ, ʯʪʦ ʘʩʩʠʤʠʣʷʮʠʷ ʣʠʰʴ ʚʦʧʨʦʩ ʚʨʝʤʝʥʠ, ʨʝʣʠ-

ʛʠʷ ʪʘʢʞʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʫʩʪʫʧʠʪ ʤʝʩʪʦ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʘ ʨʘʟʣʠʯʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʵʪʥʠʯʝ-

ʩʢʠʭ ʠ ʨʝʣʠʛʠʦʟʥʳʭ ʢʨʠʪʝʨʠʷʭ, ʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘ-

ʢʦʤ ʜʦʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʉ ʪʝʭ ʞʝ ʧʦʟʠʮʠʡ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʵʚʦʣʶ-

ʮʠʦʥʠʟʤʘ ʈ. ʇʘʨʢ [9] ʧʨʝʜʣʘʛʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʦʥʢʫʨʝʥʪʥʫʶ ʙʦʨʴʙʫ ʠʤʤʠʛʨʘʥʪʦʚ ʩ ʜʨʫʛʠʤʠ 

ʛʨʫʧʧʘʤʠ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʟʘ ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʨʝʩʫʨʩʳ. ʇʦ ʤʥʝʥʠʶ ʇʘʨʢʘ, ʵʪʥʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ 
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ʨʘʟʚʠʚʘʶʪʩʷ ʦʪ ʢʦʥʢʫʨʝʥʮʠʠ ʢ ʘʩʩʠʤʠʣʷʮʠʠ, ʧʨʦ-

ʮʝʩʩ ʢʦʪʦʨʦʡ ʦʥ ʩʯʠʪʘʝʪ çʧʨʦʛʨʝʩʩʠʚʥʳʤ ʠ ʥʝʦʙʨʘ-

ʪʠʤʳʤè [9]. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [10, ʩ. 65-80] 

ʦʪʤʝʯʘʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʘʷ ʨʦʣʴ ʨʝʣʠʛʠʠ ʚ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ. ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪ ʃ.ʄ. 

ɼʨʦʙʠʞʝʚʘ, ʨʝʣʠʛʠʷ çʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʥʝʢʦʛʜʘ 

ʫʪʨʘʯʝʥʥʳʝ ʝʶ ʬʫʥʢʮʠʠ ï ʨʝʛʫʣʷʪʠʚʥʫʶ, ʢʦʤʤʫʥʠ-

ʢʘʪʠʚʥʫʶ, ʠʥʪʝʛʨʘʪʠʚʥʫʶ, ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʫʶ, 

ʢʦʤʧʝʥʩʘʪʦʨʥʫʶè [11, ʩ. 47]. ɺʦʟʨʘʩʪʘʶʱʘʷ ʟʥʘʯʠ-

ʤʦʩʪʴ ʨʝʣʠʛʠʠ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʝ 

ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ çʧʨʦʮʝʩʩʝ ʜʝʩʝʢʫʣʷʨʠʟʘʮʠʠ, 

ʩʚʦʝʦʙʨʘʟʥʦʤ ʨʝʣʠʛʠʦʟʥʦʤ ʨʝʥʝʩʩʘʥʩʝè ʚ ʧʦʩʪʩʦ-

ʚʝʪʩʢʦʤ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ [11]. ʇʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫ ʄ. ʄʯʝʜʣʦʚʦʡ çʨʝʣʠʛʠʷ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʪʦʣʴʢʦ 

ʯʘʩʪʥʳʤ ʜʝʣʦʤ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʦʥʘ ʚʦʟʚʨʘ-

ʱʘʝʪʩʷ ʚ ʧʫʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʨʠʯʝʤ ʚʦʟʚʨʘ-

ʱʘʝʪʩʷ ʚ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ: ʦʪ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʩʪʴʶ, ʩ 

ʩʦʮʠʘʣʴʥʳʤ ʩʣʫʞʝʥʠʝʤ ʜʦ ʨʝʣʠʛʠʦʟʥʦʛʦ ʵʢʩʪʨʝ-

ʤʠʟʤʘ, ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʘʚʪʦʨʠʪʝʪʘ 

ʜʦ ʧʦʚʳʰʝʥʠʷ ʨʦʣʠ ʨʝʣʠʛʠʦʟʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢʘʢ 

ʩʫʙʲʝʢʪʦʚ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʮʝʣʝʧʦʣʘʛʘʥʠʷè [12, ʩ. 

66]. 

ʈʝʣʠʛʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʥʦʩʷʪ ʢ ʨʷʜʫ ʵʪʥʦ-

ʢʫʣʴʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʤʝʞʵʪʥʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʩʪʨʘʥʝ. ʈʝʣʠʛʠʦʟʥʳʡ ʬʘʢʪʦʨ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʝʣʠʛʠ-

ʦʟʥʳʭ ʨʘʟʣʠʯʠʷʭ, ʚ ʨʘʟʣʠʯʥʦʤ ʫʨʦʚʥʝ ʨʝʣʠʛʠʦʟʥʦ-

ʩʪʠ ʥʘʩʝʣʝʥʠʷ [13, ʩ. 263]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ [14, ʩ. 40-44] ʫʯʠʪʳʚʘʶʪ ʧʦʣʠ-

ʢʦʥʬʝʩʩʠʦʥʘʣʴʥʦʝ ʠ ʧʦʣʠʵʪʥʠʯʝʩʢʦʝ ʫʩʪʨʦʝʥʠʝ 

ʈʦʩʩʠʠ, ʧʦʩʚʷʱʝʥʳ ʟʘʜʘʯʝ ʚʳʷʚʣʝʥʠʷ ʧʦʟʠʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʥʳʭ ʨʝʣʠʛʠʡ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʡ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʢʦʥʬʣʠʢʪʦʚ ʥʘ ʵʪʥʦʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʦʯʚʝ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʀʉ ʈɸʅ [15], ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 79% ʝʝ ʞʠʪʝʣʝʡ ʧʨʠʯʠʩʣʷʶʪ ʩʝʙʷ 

ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʷʤ ʧʨʘʚʦʩʣʘʚʠʷ, 4% ʷʚʣʷʶʪʩʷ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʷʤʠ ʠʩʣʘʤʘ, 9% ʚʝʨʷʪ ʚ ʚʳʩʰʫʶ ʩʠʣʫ, ʥʦ ʥʠ 

ʢ ʢʘʢʦʡ ʢʦʥʬʝʩʩʠʠ ʥʝ ʧʨʠʥʘʜʣʝʞʘʪ, 7% ʧʨʠʜʝʨʞʠ-

ʚʘʶʪʩʷ ʘʪʝʠʩʪʠʯʝʩʢʠʭ ʚʟʛʣʷʜʦʚ. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ 

ʧʷʪʠʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ [16] ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʯʝʥʴ 

ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʥʝʢʦʥʬʝʩʩʠʥʘʣʴ-

ʥʳʭ ʚʝʨʫʶʱʠʭ ʠ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ï ʢʦʣʠʯʝʩʪʚʘ ʘʪʝ-

ʠʩʪʦʚ (ʩ 12 ʜʦ 7%). 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʄ.ʌ. ʏʝʨʥʳʰ: çʟʘ ʧʦʩʣʝʜʥʠʝ 

ʜʚʘʜʮʘʪʴ ʣʝʪ ʩʝʨʴʝʟʥʳʝ ʢʦʥʬʣʠʢʪʳ ʥʘ ʤʝʞʵʪʥʠʯʝ-

ʩʢʦʡ ʧʦʯʚʝ ʧʨʦʠʩʭʦʜʠʣʠ ʠʤʝʥʥʦ ʚ ʤʘʣʳʭ ʛʦʨʦʜʘʭ 

ʠʣʠ ʩʝʣʘʭè [17, ʩ. 46]. 

ʂʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʚ ʙʦʣʴ-

ʰʠʭ ʛʦʨʦʜʘʭ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʭʦʜ ʚ ʦʪʢʨʳʪʳʡ 

ʢʦʥʬʣʠʢʪ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʤʠʛʨʘʥʪʦʚ ʠ ʤʦʩʢʚʠʯʝʡ 

ʚ ɹʠʨʶʣʝʚʦ ɿʘʧʘʜʥʦʤ ʚ 2013 ʛ. ɿʘʚʠʩʠʤʦʩʪʴ, ʧʦʣʫ-

ʯʝʥʥʫʶ ʚ ʨʝʛʨʝʩʩʠʦʥʥʦʤ ʘʥʘʣʠʟʝ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʪʝʤ, ʯʪʦ ʚ ʛʦʨʦʜʘʭ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʙʣʘʛ, ʟʘ 

ʢʦʪʦʨʳʝ ʢʦʥʢʫʨʠʨʫʶʪ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʠ ʧʨʠʝʟ-

ʞʠʝ. ʂʦʤʧʘʢʪʥʦʝ ʧʦʩʝʣʝʥʠʝ ʠʥʦʢʫʣʴʪʫʨʥʳʭ ʧʨʠʝʟ-

ʞʠʭ ʩʦʟʜʘʝʪ ʥʝʜʨʫʞʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʜʣʷ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʨʘʟʜʨʘʞʝʥʦ ʥʘʨʫʰʝʥʠʝʤ ʧʨʠ-

ʚʳʯʥʦʛʦ ʭʦʜʘ ʞʠʟʥʠ. ʊʘʢʫʶ ʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʤʳ 

ʥʘʙʣʶʜʘʝʤ ʠ ʚ ʩʣʫʯʘʝ ʧʝʨʝʤʝʥʥʦʡ ʚʦʟʨʘʩʪʘ: ʯʝʤ 

ʤʦʣʦʞʝ ʨʝʩʧʦʥʜʝʥʪ, ʪʝʤ ʭʫʞʝ ʦʥ ʦʮʝʥʠʚʘʝʪ ʩʦʩʪʦʷ-

ʥʠʝ ʤʝʞʵʪʥʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʛʦʨʦʜʝ/ʩʝʣʝ. 

ɺʦʟʤʦʞʥʦ, ʤʦʣʦʜʳʝ ʣʶʜʠ ʩʢʣʦʥʥʳ ʭʫʞʝ ʦʮʝ-

ʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʤʝʞʵʪʥʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ 

ʚʩʣʝʜʩʪʚʠʝ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʘʙʦʪʳ, ʛʜʝ ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʢʦʥʢʫʨʝʥʮʠʝʡ. ʉ 

ʧʦʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʨʝʣʠʛʠʦʟʥʦʩʪʠ (ʦʪ ʚʝʨʫʶʱʝʛʦ 

ʢ ʘʪʝʠʩʪʫ) ʨʘʩʪʝʪ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʝʞʥʘʮʠ-

ʦʥʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʝ-

ʩʧʦʥʜʝʥʪʳ, ʥʝ ʠʤʝʶʱʠʝ ʨʝʣʠʛʠʦʟʥʳʭ ʫʙʝʞʜʝʥʠʡ, 

ʥʝ ʠʩʧʳʪʳʚʘʶʪ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʫ ʢʦʛʦ-ʪʦ 

ʦʥʠ ʝʩʪʴ. ʊʦʛʜʘ ʢʘʢ ʚʝʨʫʶʱʠʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʚʦʩ-

ʧʨʠʥʠʤʘʪʴ ʠʥʳʝ ʨʝʣʠʛʠʦʟʥʳʝ ʫʙʝʞʜʝʥʠʷ ʢʘʢ 

ʫʛʨʦʟʫ ʩʚʦʝʡ ʚʝʨʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʝʣʠʛʠʦʟʥʦʩʪʠ ʚʳ-

ʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʩʥʠʞʝʥʠʷ ʤʝʞʵʪʥʠʯʝʩʢʦʡ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʠ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʥʫʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ 

ʧʨʦʙʣʝʤʘ ʚʣʠʷʥʠʷ ʫʨʦʚʥʷ ʨʝʣʠʛʠʦʟʥʦʩʪʠ ʥʘ ʤʝʞʵʪ-

ʥʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʦʩʪʘʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʦʡ. ɺʣʠ-

ʷʥʠʝ ʨʝʣʠʛʠʦʟʥʦʩʪʠ ʵʪʦ ʣʠʰʴ ʦʜʥʦ ʠʟ ʚʣʠʷʥʠʡ, ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʤʝʞ-

ʵʪʥʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ, ʠ ʦʥʦ ʥʝ ʦʧʨʝʜʝʣʷʶ-

ʱʝʝ. ʅʦ çʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʣʠʛʠʷ ʚʳʭʦ-

ʜʠʪ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʦʥʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʠʪʠʯʝʩʢʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʚ ʮʝʣʷʭ 

ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʵʪʥʦʛʨʫʧʧ ʟʘ ʚʣʘʩʪʴ ʠ ʨʝʩʫʨʩʳè [18, 

ʩ. 69], ʧʦʵʪʦʤʫ ʚ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ ʥʝʦʙʭʦʜʠʤ 

ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ ʨʝʣʠʛʠʦʟʥʦʩʪʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʷ ʵʪʥʦʢʦʥʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚ. 
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ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʩʦʟʜʘʥʠʶ ʐʆʉ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʦʩ-

ʫʜʘʨʩʪʚ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʛʣʦʙʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʇʨʝ-

ʧʨʠʥʷʪ ʘʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʐʆʉ, ʘ ʪʘʢʞʝ ʧʨʝʜ-

ʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʚʳʷʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ABSTRACT 

The work is devoted to the creation of the SCO, which is a multilateral interaction of states to ensure secu-

rity at the global, regional and national levels. It takes an analysis of the international political conditions for the 

creation and functioning of the SCO, as well as an attempt to identify current trends in the development of the 

organization. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʐʆʉ, ʥʘʮʠʦʥʘʣʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʨʝʛʠʦʥʘʣʴʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʠʥʪʝʛʨʘʮʠʷ, ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

Keywords: SCO, national security, regional cooperation, integration, international relations. 

 

26 ʘʧʨʝʣʷ 1996 ʛ. ʛʣʘʚʳ ʂʅʈ, ʈʦʩʩʠʠ, ʂʘʟʘʭ-

ʩʪʘʥʘ, ʂʠʨʛʠʟʠʠ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦʜʧʠʩʘʣʠ çʉʦ-

ʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ, ʨʝʩʧʫʙ-

ʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ, ʂʠʨʛʠʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʦʡ, ʨʝʩʧʫʙ-

ʣʠʢʦʡ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʠʪʘʡʩʢʦʡ ʥʘʨʦʜʥʦʡ 

ʨʝʩʧʫʙʣʠʢʦʡ ʦʙ ʫʢʨʝʧʣʝʥʠʠ ʜʦʚʝʨʠʷ ʚ ʚʦʝʥʥʦʡ ʦʙ-

ʣʘʩʪʠ ʚ ʨʘʡʦʥʝ ʛʨʘʥʠʮè. ʉʦʛʣʘʰʝʥʠʝ ʧʦʜʪʚʝʨʞʜʠʣʦ 

çʚʟʘʠʤʥʦʝ ʥʝʧʨʠʤʝʥʝʥʠʝ ʩʠʣʳ ʠʣʠ ʫʛʨʦʟʳ ʩʠʣʦʡ, 

ʦʪʢʘʟ ʦʪ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʚʦʝʥʥʦʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʘè, 

ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʠ çʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ 

ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʠ ʧʦʛʨʘʥʠʯʥʳʭ ʚʦʡʩʢè, ʦʛʨʘʥʠʯʝ-

                                                           
1 çʉʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ, ʨʝʩʧʫʙ-

ʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ, ʂʠʨʛʠʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʦʡ, ʨʝʩʧʫʙʣʠʢʦʡ 

ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʠʪʘʡʩʢʦʡ ʥʘʨʦʜʥʦʡ ʨʝʩʧʫʙʣʠʢʦʡ ʦʙ 

ʫʢʨʝʧʣʝʥʠʠ ʜʦʚʝʨʠʷ ʚ ʚʦʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʡʦʥʝ ʛʨʘʥʠʮè 

ʥʠʝ ʤʘʩʰʪʘʙʦʚ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ ʠ ʢʦʣʠʯʝ-

ʩʪʚʘ ʚʦʡʩʢʦʚʳʭ ʫʯʝʥʠʡ, ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʚʦʝʥʥʳʭ 

ʜʝʡʩʪʚʠʷʭ ʚ 100-ʢʠʣʦʤʝʪʨʦʚʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʟʦʥʝ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʣʠʥʠʠ ʛʨʘʥʠʮʳ, ʦʧʨʝʜʝʣʷʝʪ 

ʧʦʨʷʜʦʢ ʩʚʷʟʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʩʦʛʣʘʰʝʥʠʷ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʦʧʨʦʩʦʚ 

ʠ ʩʦʤʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʜʘʥ-

ʥʦʛʦ ʉʦʛʣʘʰʝʥʠʷ1. 

ɺ ʪʝʢʩʪʝ ʉʦʛʣʘʰʝʥʠʷ ʫʢʘʟʳʚʘʝʪʩʷ ʝʛʦ ʩʦʦʪʥʝ-

ʩʸʥʥʦʩʪʴ ʩ çʉʦʛʣʘʰʝʥʠʝʤ ʤʝʞʜʫ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʉʦʶʟʘ ʉʦʚʝʪʩʢʠʭ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʈʝʩʧʫʙʣʠʢ ʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʦʪ 26 ʘʧʨʝʣʷ 1996 ʛ. (ʈʘʪʠʬʠʮʠʨʦʚʘʥʦ: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘ-

ʢʦʥ ʦʪ 26 ʤʘʷ 1997 ʛ. N 87-ʌɿ), ʛ. ʐʘʥʭʘʡ. URL: 

http://docs.cntd.ru/document/901763237  

http://docs.cntd.ru/document/901763237
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ʦ ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʘʭ ʚʟʘʠʤʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ 

ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʠ ʫʢʨʝʧʣʝʥʠʷ ʜʦʚʝʨʠʷ ʚ ʚʦʝʥʥʦʡ 

ʦʙʣʘʩʪʠ ʚ ʨʘʡʦʥʝ ʩʦʚʝʪʩʢʦ-ʢʠʪʘʡʩʢʦʡ ʛʨʘʥʠʮʳè ʦʪ 

24 ʘʧʨʝʣʷ 1990 ʛʦʜʘ. ʕʪʦ ʉʦʛʣʘʰʝʥʠʝ ʩʪʘʣʦ ʨʝʟʫʣʴ-

ʪʘʪʦʤ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ ʜʚʫʭ ʩʪʨʘʥ, ʥʘʯʘʚ-

ʰʠʭʩʷ ʝʱʸ ʚ 60-ʝ ʛʛ. XX ʚʝʢʘ. ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ 

ʧʝʨʝʛʦʚʦʨʦʚ 1987-1991 ʛʛ. ʚʦʟʛʣʘʚʣʷʣ ʚʳʜʘʶʱʠʡʩʷ 

ʩʦʚʝʪʩʢʠʡ ʠ ʨʦʩʩʠʡʩʢʠʡ ʜʠʧʣʦʤʘʪ ʠ ʢʠʪʘʝʚʝʜ, ʧʨʠ-

ʚʥʸʩʰʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʦʪʥʦ-

ʰʝʥʠʡ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʜʝʨʞʘʚ, ʀ.ɸ. ʈʦʛʘʯʸʚ ʠ ʢʠʪʘʡ-

ʩʢʠʡ ʜʠʧʣʦʤʘʪ, ʘ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʩʝʜʴʤʦʡ ʤʠʥʠʩʪʨ 

ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʂʠʪʘʷ, ʎʷʥʴ ʎʠʯʵʥʴ2. ɼʦʢʫʤʝʥʪ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ çʦ ʜʠʩʣʦʮʠʨʦ-

ʚʘʥʥʳʭ ʚ ʨʘʡʦʥʝ ʩʦʚʝʪʩʢʦ-ʢʠʪʘʡʩʢʦʡ ʛʨʘʥʠʮʳ ʚʦʡ-

ʩʢʘʭé ʩʦʢʨʘʱʝʥʠʝ ʚʦʦʨʫʞʝʥʥʳʭ ʛʨʘʥʠʮ ʚ ʨʘʡʦʥʝ 

ʩʦʚʝʪʩʢʦ-ʢʠʪʘʡʩʢʦʡ ʛʨʘʥʠʮʳ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ...è, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ çʧʨʝʜʝʣʳ ʜʣʷ ʚʦʦʨʫ-

ʞʝʥʥʳʭ ʩʠʣ ʉʪʦʨʦʥ, ʦʩʪʘʶʱʠʭʩʷ ʚ ʨʘʡʦʥʝ ʩʦʚʝʪ-

ʩʢʦ-ʢʠʪʘʡʩʢʦʡ ʛʨʘʥʠʮʳ3. ʀʤʝʥʥʦ ʵʪʦ ʉʦʛʣʘʰʝʥʠʝ 

ʩʪʘʣʦ ʛʘʨʘʥʪʦʤ ʪʦʛʦ, ʯʪʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ ʚ ʨʘʡ-

ʦʥʝ ʩʦʚʝʪʩʢʦ-ʢʠʪʘʡʩʢʦʡ ʛʨʘʥʠʮʳ ʚʦʡʩʢʘ ʉʪʦʨʦʥ ʧʦ 

ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʣʠʰʴ 

ʦʙʦʨʦʥʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ʠ ʙʳʣʠ ʣʠʰʝʥʳ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʥʝʟʘʧʥʦʝ ʥʘʧʘʜʝʥʠʝ ʠ ʚʝʩʪʠ 

ʥʘʩʪʫʧʘʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ. 

ʈʦʚʥʦ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʧʦʜʧʠʩʘʥʠʷ ʉʦʛʣʘʰʝʥʠʷ 

ʦʙ ʫʢʨʝʧʣʝʥʠʠ ʜʦʚʝʨʠʷ ʚ ʚʦʝʥʥʦʡ ʦʙʣʘʩʪʠ ʉʪʦʨʦʥʳ 

ʩ ʮʝʣʴʶ ʫʛʣʫʙʣʝʥʠʷ ʚʦʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦʜ-

ʧʠʩʘʣʠ çʉʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʝʡ, ʈʝʩʧʫʙʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ, ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙ-

ʣʠʢʦʡ, ʈʝʩʧʫʙʣʠʢʦʡ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʠʪʘʡʩʢʦʡ 

ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʦʡ ʦ ʚʟʘʠʤʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʚʦ-

ʦʨʫʞʝʥʥʳʭ ʩʠʣ ʚ ʨʘʡʦʥʝ ʛʨʘʥʠʮʳè, ʢʦʪʦʨʦʝ ʧʦʣʫ-

ʯʠʣʦ ʪʘʢʞʝ ʥʘʟʚʘʥʠʝ çʄʦʩʢʦʚʩʢʦʝ ʩʦʛʣʘʰʝʥʠʝè. 

ʉʦʛʣʘʰʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʝʜʝʣʳ ʠ 

ʜʚʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʨʘʡʦʥʘ (ʍʘʙʘʨʦʚʩʢʠʡ ʠ ɺʣʘʜʠ-

ʚʦʩʪʦʢʩʢʠʡ), ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʠ ʭʘ-

ʨʘʢʪʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʩʧʝʢʮʠʦʥʥʳʭ ʛʨʫʧʧ ʩʪʨʘʥ-

ʫʯʘʩʪʥʠʢʦʚ ʉʦʛʣʘʰʝʥʠʷ4. 

ʇʦʜʧʠʩʘʥʥʳʝ ʚ 1996-1997 ʛʛ. ʉʦʛʣʘʰʝʥʠʷ, 

ʥʝʩʦʤʥʝʥʥʦ, ʩʪʘʣʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʜʦʢʫʤʝʥ-

ʪʘʤʠ ʥʘ ʧʫʪʠ ʢ ʩʦʟʜʘʥʠʶ ʐʆʉ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ 

ʦʙʝʩʧʝʯʠʣʠ ʢʣʠʤʘʪ ʜʦʚʝʨʠʷ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ, ʥʦ ʠ ʦʙʫʩʣʦʚʠʣʠ ʩʦʟʜʘʥʠʝ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʝ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʬʦʨʤʘʪʘ ʈʦʩʩʠʠ, ʂʠʪʘʷ ʠ ʪʨʸʭ 

ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ.  

ʅʘʯʠʥʘʷ ʩ 1996 ʛ. ʩʪʘʣʠ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʩʷ 

ʚʩʪʨʝʯʠ ʚ ʧʷʪʠʩʪʦʨʦʥʥʝʤ ʬʦʨʤʘʪʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʚʦʟʥʠʢ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ çʐʘʥʭʘʡʩʢʘʷ 

                                                           
2 ʈʦʛʘʯʸʚ ʀ.ʀ., ʂʫʪʦʚʘʷ ɽ.ɸ. ɼʠʧʣʦʤʘʪ ʀʛʦʨʴ ʈʦʛʘʯʸʚ: 

ʉʙʦʨʥʠʢ ʚʦʩʧʦʤʠʥʘʥʠʡ. ï ʄ.: çʄʝʞʜʫʥʘʨʦʜʥʳʝ ʦʪʥʦʰʝ-

ʥʠʷè, 2015. ï 215 ʩ.   
3 çʉʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʉʉʉʈ ʠ ʇʨʘʚʠ-

ʪʝʣʴʩʪʚʦʤ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦ ʨʫʢʦʚʦʜʷ-

ʱʠʭ ʧʨʠʥʮʠʧʘʭ ʚʟʘʠʤʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ 

ʠ ʫʢʨʝʧʣʝʥʠʷ ʜʦʚʝʨʠʷ ʚ ʚʦʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʡʦʥʝ ʩʦʚʝʪ-

ʩʢʦ-ʢʠʪʘʡʩʢʦʡ ʛʨʘʥʠʮʳè ʦʪ 24 ʘʧʨʝʣʷ 1990 ʛ., ʛ. ʄʦʩʢʚʘ. 

URL: http://docs.cntd.ru/document/901729235  
4 çʉʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ, ʈʝʩʧʫʙ-

ʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ, ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʦʡ, ʈʝʩʧʫʙʣʠʢʦʡ 

ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʦʡ ʦ ʚʟʘ-

ʠʤʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʚ ʨʘʡʦʥʝ ʛʨʘʥʠʮʳè 

ʧʷʪʸʨʢʘè. ʈʘʩʰʠʨʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʙʳʣʦ ʦʟʥʘ-

ʤʝʥʦʚʘʥʦ ʩʦʟʜʘʥʠʝʤ ʩʦʚʤʝʩʪʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ (ʉɻʂ), ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʬʦʨʤʫʣʝ çʈʦʩʩʠʷ ï 

ʂʠʪʘʡ + 3è. ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʛʨʫʧʧʳ ʩʪʘʣʦ ʧʨʦ-

ʚʝʜʝʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʠʥʩʧʝʢʮʠʡ ʚ 100-ʢʤ ʟʦʥʘʭ 

ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʠ ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪʠ ʚʦʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʇʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʐʆʉ ʚ 2001 ʛʦʜʫ 

ʉɻʂ ʩʦʭʨʘʥʠʣʘ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʷʪʠʩʪʦʨʦʥʥʠʡ 

ʬʦʨʤʘʪ. 

ɿʘʷʚʣʝʥʠʝ ʦ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʢ ʩʫ-

ʱʝʩʪʚʦʚʘʚʰʠʤ ʠ ʥʘʨʘʙʦʪʘʥʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʚ ʬʦʨ-

ʤʘʪʝ çʐʘʥʭʘʡʩʢʦʡ ʧʷʪʸʨʢʠè ʙʳʣʦ ʧʦʜʧʠʩʘʥʦ 15 ʷʥ-

ʚʘʨʷ 2001 ʛʦʜʘ5. ɸ 6 ʷʥʚʘʨʷ ʩʪʦʨʦʥʳ ʧʦʜʧʠʩʘʣʠ ɼʝ-

ʢʣʘʨʘʮʠʶ ʦ ʩʦʟʜʘʥʠʠ ʐʘʥʭʘʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʦʢʫʤʝʥʪ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʩʬʝʨʳ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʘ: çʫʢʨʝʧʣʝʥʠʝ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʫʯʘʩʪʥʠ-

ʢʘʤʠ ʚʟʘʠʤʥʦʛʦ ʜʦʚʝʨʠʷ, ʜʨʫʞʙʳ ʠ ʜʦʙʨʦʩʦʩʝʜ-

ʩʪʚʘ; ʧʦʦʱʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʤʝʞʜʫ ʥʠʤʠ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ, ʢʫʣʴʪʫʨʥʦʡ, ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ; ʩʦʚʤʝʩʪʥʳʝ ʫʩʠʣʠʷ ʧʦ ʧʦʜ-

ʜʝʨʞʘʥʠʶ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʤʠʨʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ, ʧʦʩʪʨʦʝʥʠʶ ʥʦʚʦʛʦ ʜʝʤʦ-

ʢʨʘʪʠʯʝʩʢʦʛʦ, ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦ-

ʣʠʪʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʧʦʨʷʜʢʘè6, ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʧʦʨʷʜʦʢ ʚʩʪʨʝʯ ʛʣʘʚ 

ʛʦʩʫʜʘʨʩʪʚ ʠ ʛʣʘʚ ʧʨʘʚʠʪʝʣʴʩʪʚ. ʆʩʦʙʦ ʦʪʤʝʯʘʝʪʩʷ 

ʚ ɼʝʢʣʘʨʘʮʠʠ, ʯʪʦ ʐʆʉ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʠʪʠʯʝʩʢʠʤ 

ʩʦʶʟʦʤ ʠ ʝʸ ʜʝʡʩʪʚʠʷ ʥʝ ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚ ʜʨʫʛʠʭ 

ʛʦʩʫʜʘʨʩʪʚ ʠ ʨʝʛʠʦʥʦʚ.  

ɺ ʮʝʣʷʭ ʩʦʙʣʶʜʝʥʠʷ ʧʨʠʥʮʠʧʘ ʨʘʚʥʦʧʨʘʚʠʷ 

ʧʨʠʥʮʠʧ ʢʦʥʩʝʥʩʫʩʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ ʦʩʥʦʚʘ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɼʝʢʣʘʨʘʮʠʷ ʪʘʢʞʝ ʨʝʛʣʘʤʝʥʪʠ-

ʨʦʚʘʣʘ ʫʯʨʝʞʜʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠ-

ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʛ. ɹʠʰʢʝʢʝ ʠ ʩʦʟʜʘʥʠʝ ʉʦʚʝʪʘ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪʦʨʦʚ (ʉʅʂ), ʚ ʨʘʤʢʘʭ ʢʦ-

ʪʦʨʦʛʦ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʦʩʥʦʚʥʦʡ ʜʦʢʫʤʝʥʪ ʐʆʉ ï 

çʍʘʨʪʠʷ ʐʘʥʭʘʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʘè.  

ʍʘʨʪʠʷ ʙʳʣʘ ʧʦʜʧʠʩʘʥʘ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʩʦʟʜʘ-

ʥʠʷ ʐʆʉ ʥʘ ʚʪʦʨʦʤ ʩʘʤʤʠʪʝ ʛʣʘʚ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝ-

ʥʦʚ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʩʦʩʪʦʠʪ ʠʟ 26 ʩʪʘʪʝʡ ʠ ʧʦ-

ʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʧʨʠʥʮʠʧʳ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʜʝʡʩʪʚʫʶʱʠʝ ʦʨ-

ʛʘʥʳ, ʧʦʨʷʜʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʯʣʝʥʩʪʚʦ, ʚʟʘʠʤʦ-

ʦʪʥʦʰʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʠ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʨʘʚʦʩʧʦʩʦʙʥʦʩʪʴ, ʩʧʦ-

ʩʦʙ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʠʩʧʦʣʥʝʥʠʝ ʨʝʰʝʥʠʡ, 

ʦʪ 24 ʘʧʨʝʣʷ 1997 ʛ. URL: 

http://docs.cntd.ru/document/901779315  
5 çʉʦʚʤʝʩʪʥʦʝ ʟʘʷʚʣʝʥʠʝ ɻʣʘʚ ɻʦʩʫʜʘʨʩʪʚ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʂʳʨʛʳʟ-

ʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ, ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè ʦʪ 15 ̫ ʥʚʘʨʷ 2001 

ʛ. URL: http://www.sectsco.org/RU123/show.asp?id=84  
6 ɼʝʢʣʘʨʘʮʠʷ ʦ ʩʦʟʜʘʥʠʠ ʐʘʥʭʘʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʘɼʝʢʣʘʨʘʮʠʷ ʦ ʩʦʟʜʘʥʠʠ ʐʘʥʭʘʡʩʢʦʡ ʆʨʛʘ-

ʥʠʟʘʮʠʠ ʉʦʪʨʫʜʥʠʯʝʩʪʚʘ ʦʪ 14 ʠʶʥʷ 2001 ʛ. URL:  

http://www.kremlin.ru/supplement/3406  

http://docs.cntd.ru/document/901729235
http://docs.cntd.ru/document/901779315
http://www.sectsco.org/RU123/show.asp?id=84
http://www.kremlin.ru/supplement/3406
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ʧʦʩʪʦʷʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʧʨʠʚʠʣʝʛʠʠ ʠ ʠʤʤʫ-

ʥʠʪʝʪʳ, ʦʬʠʮʠʘʣʴʥʳʝ ʠ ʨʘʙʦʯʠʝ ʷʟʳʢʠ, ʩʧʦʩʦʙʳ 

ʨʘʟʨʝʰʝʥʠʝ ʩʧʦʨʦʚ, ʧʦʨʷʜʦʢ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ 

ʜʦʧʦʣʥʝʥʠʡ7.  

ʉʦʛʣʘʩʥʦ ʍʘʨʪʠʠ, ʢ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʐʆʉ 

ʦʪʥʦʩʷʪʩʷ: ʫʢʨʝʧʣʝʥʠʝ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʯʣʝ-

ʥʘʤʠ ʚʟʘʠʤʥʦʛʦ ʜʦʚʝʨʠʷ, ʜʨʫʞʙʳ ʠ ʜʦʙʨʦʩʦʩʝʜ-

ʩʪʚʘ; ʨʘʟʚʠʪʠʝ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ 

ʮʝʣʷʭ ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʤʠʨʘ, ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ; ʩʦʜʝʡʩʪʚʠʝ ʧʦʩʪʨʦʝ-

ʥʠʶ ʥʦʚʦʛʦ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ, ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʠ ʨʘ-

ʮʠʦʥʘʣʴʥʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʦʨʷʜʢʘ; ʩʦʚʤʝʩʪʥʦʝ ʧʨʦʪʠʚʦʜʝʡ-

ʩʪʚʠʝ ʪʝʨʨʦʨʠʟʤʫ, ʩʝʧʘʨʘʪʠʟʤʫ ʠ ʵʢʩʪʨʝʤʠʟʤʫ ʚʦ 

ʚʩʝʭ ʠʭ ʧʨʦʷʚʣʝʥʠʷʭ; ʙʦʨʴʙʘ ʩ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦ-

ʪʦʤ ʥʘʨʢʦʪʠʢʦʚ ʠ ʦʨʫʞʠʷ, ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩ-

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʝʩʪʫʧʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ 

ʥʝʟʘʢʦʥʥʦʡ ʤʠʛʨʘʮʠʝʡ; ʧʦʦʱʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ; 

ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʦʙʦʨʦʥʥʦʡ, ʧʨʘʚʦʦʭʨʘʥʠ-

ʪʝʣʴʥʦʡ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ, ʢʫʣʴʪʫʨʥʦʡ, ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, 

ʪʨʘʥʩʧʦʨʪʥʦʡ, ʢʨʝʜʠʪʥʦ-ʬʠʥʘʥʩʦʚʦʡ ʠ ʜʨʫʛʠʭ ʦʙ-

ʣʘʩʪʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʙʱʠʡ ʠʥʪʝʨʝʩ; ʩʦʜʝʡ-

ʩʪʚʠʝ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤʫ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ, ʩʦʮʠʘʣʴʥʦʤʫ ʠ ʢʫʣʴʪʫʨʥʦʤʫ ʨʘʟ-

ʚʠʪʠʶ ʚ ʨʝʛʠʦʥʝ; ʢʦʦʨʜʠʥʘʮʠʷ ʧʦʜʭʦʜʦʚ ʧʨʠ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ; ʩʦʜʝʡʩʪʚʠʝ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʘʚ ʠ ʦʩʥʦʚʥʳʭ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ʠ ʠʭ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʘʤʠ; ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʪʥʦʰʝʥʠʡ ʩ 

ʜʨʫʛʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘ-

ʥʠʟʘʮʠʷʤʠ; ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʠ ʠʭ ʤʠʨʥʦʤ ʫʨʝʛʫʣʠ-

ʨʦʚʘʥʠʠ; ʩʦʚʤʝʩʪʥʳʡ ʧʦʠʩʢ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤ, ʢʦ-

ʪʦʨʳʝ ʚʦʟʥʠʢʥʫʪ ʚ XXI ʚʝʢʝ. ʇʨʦʮʝʜʫʨʘ ʨʝʛʠʩʪʨʘ-

ʮʠʠ ʍʘʨʪʠʠ ʐʆʉ ʚ ʉʝʢʨʝʪʘʨʠʘʪʝ ʆʆʅ, ʘ ʩʘʤʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ - ʚ ʢʘʯʝʩʪʚʝ ʥʘʙʣʶʜʘʪʝʣʷ ʚ ɻʝʥʝʨʘʣʴʥʦʡ 

ɸʩʩʘʤʙʣʝʝ - ʦʟʥʘʤʝʥʦʚʘʣʦ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʝʥʠʷ ʠʥ-

ʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʠ ʆʨʛʘʥʠʟʘʮʠʠ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʬʝʨ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʘ ʆʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʚʦ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʐʆʉ, 

ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʝʸ ʨʘʟʚʠʪʠʷ ʙʳʣʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ 

çʩʠʣʘʤ ʪʨʸʭ ʟʦʣè8: ʪʝʨʨʦʨʠʟʤʫ, ʩʝʧʘʨʘʪʠʟʤʫ ʠ ʵʢʩ-

ʪʨʝʤʠʟʤʫ. ɺ 1999 ʛ. ʥʘ ʩʘʤʤʠʪʝ çʐʘʥʭʘʡʩʢʦʡ ʧʷ-

ʪʸʨʢʠè ʚ ɹʠʰʢʝʢʝ ʩʪʦʨʦʥʳ ʧʦʜʜʝʨʞʘʣʠ ʨʦʩʩʠʡʩʢʫʶ 

ʠʥʠʮʠʘʪʠʚʫ ʦ ʩʦʟʜʘʥʠʠ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʷʨʥʳʭ 

ʚʩʪʨʝʯ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘ-

ʥʦʚ ʠ ʩʧʝʮʩʣʫʞʙ, ʤʠʥʠʩʪʨʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʠ ʤʠ-

ʥʠʩʪʨʦʚ ʦʙʦʨʦʥʳ. ɸ ʚ 2000 ʛ. ʚ ʄʦʩʢʚʝ ʩʪʦʨʦʥʳ 

ʧʨʦʚʝʣʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʩʠʪʫʘʮʠʠ ʚ ɸʬʛʘʥʠʩʪʘʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘ ʥʘʜ ʂʦʥʚʝʥʮʠʝʡ ʦ ʙʦʨʴʙʝ ʩ 

                                                           
7 çʍʘʨʪʠʷ ʐʘʥʭʘʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘè ʦʪ 

7 ʠʶʥʷ 2002 ʛ. URL: http://kremlin.ru/supplement/3450  
8 ʌʠʣʘʪʦʚ ʉ. ʐʆʉ ʚ ɹʠʰʢʝʢʝ: ɸʟʠʷ ʭʦʯʝʪ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄʝʰʘʶʪ ʵʪʦʤʫ "ʪʨʠ ʩʠʣʳ ʟʣʘ" URL: 

http://serfilatov.livejournal.com/1341732.html  
9 çɻʣʫʙʦʯʘʡʰʝʝ ʚʦʟʤʫʱʝʥʠʝ ʠ ʥʝʛʦʜʦʚʘʥʠʝè, ʚʳʟʚʘʥʥʦʝ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤʠ ʘʢʪʘʤʠ ʚ ʉʐɸ 11 ʩʝʥʪʷʙʨʷ 2001 ʛ., ʠ 

ʩʦʚʤʝʩʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʪʨʘʥ-ʯʣʝʥʦʚ ʐʆʉ ʢ ʧʦʜʦʙʥʳʤ 

çʚʘʨʚʘʨʩʢʠʤ ʜʝʡʩʪʚʠʷʤè ʦʧʠʩʘʥʦ ʚ ʩʦʚʤʝʩʪʥʦʤ çɿʘʷʚʣʝ-

ʥʠʠ ɻʣʘʚ ʇʨʘʚʠʪʝʣʴʩʪʚ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ʐʘʥʭʘʡʩʢʦʡ 

ʪʝʨʨʦʨʠʟʤʦʤ, ʩʝʧʘʨʘʪʠʟʤʦʤ ʠ ʵʢʩʪʨʝʤʠʟʤʦʤ ʥʘʯʘ-

ʣʘʩʴ ʝʱʸ ʟʘ ʜʚʘ ʛʦʜʘ ʜʦ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʪʘʢ ʚ 

ʅʴ-ʁʁʦʨʢʝ9. 

ʂʘʢ ʚ ʪʦ ʚʨʝʤʷ, ʪʘʢ ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʪʝʦ-

ʨʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʝʱʸ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʢʦʥʢʨʝʪʥʦʛʦ ʠ ʯʸʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʡ ʪʝʨʨʦ-

ʨʠʟʤ, ʩʝʧʘʨʘʪʠʟʤ ʠ ʵʢʩʪʨʝʤʠʟʤ. ʅʝʩʧʦʩʦʙʥʦʩʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʯʸʪ-

ʢʦʤ ʨʘʟʛʨʘʥʠʯʝʥʠʠ ʵʪʠʭ ʧʦʥʷʪʠʡ, ʧʦ ʤʥʝʥʠʶ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʢʠʪʘʡʩʢʠʭ ʫʯʸʥʳʭ, ʧʦʨʦʞʜʘʝʪ ʩʣʘʙʦʩʪʴ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʙʦʨʴʙʝ ʩ ʪʝʨʨʦʨʠʟʤʦʤ. ʊʘʢ, ʂʦʥʚʝʥ-

ʮʠʷ ʧʦ ʩʫʪʠ ʷʚʣʷʣʘʩʴ ʧʝʨʚʦʡ ʧʦʧʳʪʢʦʡ 

ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʦʥʷʪʠʡ ʪʝʨʨʦʨʠʟʤʘ, ʩʝʧʘʨʘʪʠʟʤʘ ʠ 

ʵʢʩʪʨʝʤʠʟʤʘ ʠ ʵʪʠʤ ʚʥʝʩʣʘ ʚʢʣʘʜ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʩ-

ʰʠʨʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʘʭ ʐʆʉ, ʥʦ ʠ ʚ 

ʫʛʣʫʙʣʝʥʠʝ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤʘʪʠʢʠ ʪʝʨʨʦʨʠʟʤʘ ʚ 

ʮʝʣʦʤ. ʊʘʢʞʝ ʂʦʥʚʝʥʮʠʷ ʦʧʨʝʜʝʣʠʣʘ ʧʦʨʷʜʦʢ ʘʥʪʠ-

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʎʝʥʪʨʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ʉʪʦʨʦʥ. ɽʱʸ ʦʜʥʦʡ ʨʝʘʢ-

ʮʠʝʡ ʥʘ ʚʦʟʨʘʩʪʘʥʠʝ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʫʛʨʦʟʳ ʚ 

ʨʘʤʢʘʭ ʐʆʉ ʩʪʘʣʦ ʥʘʯʘʣʦ ʧʨʦʚʝʜʝʥʠʡ ʘʥʪʠʪʝʨʨʦ-

ʨʠʩʪʠʯʝʩʢʠʭ ʫʯʝʥʠʡ, ʢʦʪʦʨʳʝ, ʥʘʯʠʥʘʷ ʩ ʘʚʛʫʩʪʘ 

2003 ʛ.10, ʩʪʘʣʠ ʝʞʝʛʦʜʥʳʤʠ.  

ʇʨʦʮʝʩʩ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʐʆʉ ʢʘʢ ʥʦʚʦʡ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʝʨʰʠʣʩʷ ʢ 2004 ʛ. ʅʘ 

ʚʩʪʨʝʯʝ ʛʣʘʚ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ʐʆʉ 29 ʤʘʷ 2003 

ʛ. ʚ ʄʦʩʢʚʝ ʙʳʣʠ ʦʜʦʙʨʝʥʳ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥ-

ʪʠʨʫʶʱʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʩʪʘʚʥʳʭ ʦʨʛʘʥʦʚ ʐʆʉ, 

ʫʪʚʝʨʞʜʝʥʘ ʢʘʥʜʠʜʘʪʫʨʘ ʧʝʨʚʦʛʦ ʀʩʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʝʢʨʝʪʘʨʷ ʐʆʉ, ʢʝʤ ʩʪʘʣ ʚʳʜʘʶʱʠʡʩʷ ʢʠʪʘʡʩʢʠʡ 

ʜʠʧʣʦʤʘʪ ʏʞʘʥ ɼʵʛʫʘʥ, ʧʦʜʧʠʩʘʥʦ ʉʦʛʣʘʰʝʥʠʝ ʦ 

ʧʦʨʷʜʢʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ 

ʐʆʉ. ʋʞʝ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ 2003 ʛ. ʥʘ ʚʪʦʨʦʡ 

ʚʩʪʨʝʯʝ ʛʣʘʚ ʧʨʘʚʠʪʝʣʴʩʪʚ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʦʨʛʘʥʠ-

ʟʘʮʠʠ, ʧʨʦʭʦʜʠʚʰʝʡ ʚ ʇʝʢʠʥʝ, ʙʳʣʘ ʧʨʠʥʷʪʘ ɼʦʣ-

ʛʦʩʨʦʯʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʪʦʨʛʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ 

ʩʨʦʢ ʜʦ 2020 ʛ., ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ 

ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʚʦʙʦʜ-

ʥʦʛʦ ʜʚʠʞʝʥʠʷ ʢʘʧʠʪʘʣʦʚ, ʪʦʚʘʨʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʫʩʣʫʛ.  

ʆʢʦʥʯʘʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʩʪʘʥʦʚʣʝʥʠʷ 

ʐʆʉ ʟʥʘʤʝʥʦʚʘʣʦʩʴ ʩʦʟʜʘʥʠʝʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦ-

ʚʦʡ ʙʘʟʳ. ʋʞʝ ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ ʧʦʩʣʝ ʧʦʜʧʠʩʘʥʠʷ ɼʝ-

ʢʣʘʨʘʮʠʠ ʦ ʩʦʟʜʘʥʠʠ ʐʆʉ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦ-ʩʪʨʫʢʪʫʨʥʘʷ ʚʝʨʪʠʢʘʣʴ, ʢʦʪʦʨʘʷ ʩ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʜʝʡʩʪʚʫʝʪ ʜʦ ʩʠʭ ʧʦʨ. 

ʆʥʘ ʚʢʣʶʯʘʝʪ ʨʝʛʫʣʷʨʥʳʝ ʟʘʩʝʜʘʥʠʷ ʩʦʚʝʪʦʚ ʛʣʘʚ 

ʛʦʩʫʜʘʨʩʪʚ (ʉɻɻ), ʧʨʘʚʠʪʝʣʴʩʪʚ (ʉɻʇ), ʚʥʝʰʥʝʧʦ-

ʣʠʪʠʯʝʩʢʠʭ ʩʣʫʞʙ (ʉʄʀɼ), ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʪʨʘʩ-

ʣʝʚʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪʚ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦ-

ʦʨʜʠʥʘʪʦʨʦʚ (ʉʅʂ), ʘ ʪʘʢ ʞʝ ʚʩʪʨʝʯʠ ʵʢʩʧʝʨʪʦʚ ʠ 

ʨʘʙʦʯʠʭ ʛʨʫʧʧ.  

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘè ʦʪ 14 ʩʝʥʪʷʙʨʷ 2001 ʛ. 

URL: http://infoshos.ru/ru/?id=85  
10 ʇʝʨʚʳʝ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʐʆʉ 

çɺʟʘʠʤʦʜʝʡʩʪʚʠʝ-2003è ʧʨʦʰʣʠ ʚ ʘʚʛʫʩʪʝ 2003 ʛ. ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʠ ʂʠʪʘʷ. ʇʦʜʨʦʙʥʝʝ: ɸʥʪʠʪʝʨʨʦʨʠ-

ʩʪʠʯʝʩʢʠʝ ʫʯʝʥʠʷ ʐʆʉ//CNTV ʈʫʩʩʢʠʡ. ï 2010.: 

http://russian.cntv.cn/program/news_ru/20100901/10399
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ɺʳʩʰʠʤ ʦʨʛʘʥʦʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 

ʐʆʉ ʷʚʣʷʝʪʩʷ ʉʦʚʝʪ ʛʣʘʚ ʛʦʩʫʜʘʨʩʪʚ. ʆʥ ʩʦʙʠʨʘ-

ʝʪʩʷ ʨʘʟ ʚ ʛʦʜ ʠ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ ʠ ʫʢʘʟʘʥʠʷ ʧʦ 

ʚʩʝʤ ʚʘʞʥʳʤ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʝʜʩʝʜʘ-

ʪʝʣʴʩʪʚʦ ʥʘ ʟʘʩʝʜʘʥʠʠ ʉʦʚʝʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʣʘʚʘ 

ʛʦʩʫʜʘʨʩʪʚʘ - ʦʨʛʘʥʠʟʘʪʦʨʘ ʦʯʝʨʝʜʥʦʛʦ ʟʘʩʝʜʘʥʠʷ. 

ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʚʩʪʨʝʯʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʧʦ ʘʣʬʘʚʠʪʥʦʤʫ ʧʦʨʷʜʢʫ (ʨʫʩʩʢʦʤʫ) ʠʟ 

ʩʧʠʩʢʘ ʛʦʩʫʜʘʨʩʪʚ - ʯʣʝʥʦʚ ʐʆʉ. ɽʩʣʠ ʉʦʚʝʪ ʧʨʠ-

ʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʐʆʉ, 

ʪʦ ʶʨʠʜʠʯʝʩʢʠ ʵʪʦ ʨʝʰʝʥʠʝ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʚʠʜʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʢ ʍʘʨʪʠʠ. 

ʉʦʚʝʪ ʛʣʘʚ ʧʨʘʚʠʪʝʣʴʩʪʚ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ 

ʐʆʉ ʩʦʙʠʨʘʝʪʩʷ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ 

ʩʪʨʘʪʝʛʠʠ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʨʠ-

ʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʝ-

ʰʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʠʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʫʪʚʝʨʞʜʘʝʪ ʝʞʝʛʦʜʥʳʡ ʙʶʜʞʝʪ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʝʜ-

ʩʝʜʘʪʝʣʴʩʪʚʦ ʥʘ ʟʘʩʝʜʘʥʠʠ ʉʦʚʝʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʛʣʘʚʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦ-

ʪʦʨʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʟʘʩʝʜʘʥʠʝ. 

ʉʦʚʝʪ ʤʠʥʠʩʪʨʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ (ʉʄʀɼ) 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠ ʨʝʰʘʝʪ ʚʦʧʨʦʩʳ ʥʘʩʪʦʷʱʝʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʆʨʛʘʥʠʟʘʮʠʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʧʦʜ-

ʛʦʪʦʚʢʘ ʟʘʩʝʜʘʥʠʷ ʉʦʚʝʪʘ ʛʣʘʚ ʛʦʩʫʜʘʨʩʪʚ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʤʝʨ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ 

ʆʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʢʦʥʩʫʣʴʪʘʮʠʡ ʚ ʨʘʤʢʘʭ 

ʐʆʉ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʦʙʣʝʤʘʤ. ʇʨʝʜʩʝʜʘ-

ʪʝʣʴʩʪʚʦ ʚ ʉʦʚʝʪʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʠʥʠʩʪʨ ʠʥʦʩʪʨʘʥ-

ʥʳʭ ʜʝʣ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ʆʨʛʘʥʠʟʘʮʠʠ, ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʦʯʝʨʝʜʥʦʝ ʟʘʩʝʜʘʥʠʝ 

ʉʦʚʝʪʘ. ʇʨʝʜʩʝʜʘʪʝʣʴ ʉʄʀɼ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʚʥʝʰʥʠʭ ʢʦʥʪʘʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʆʨʛʘʥʠʟʘʮʠʶ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʣʦʞʝʥʠʝʤ ʦ ʧʦʨʷʜʢʝ ʨʘʙʦʪʳ ʉʦ-

ʚʝʪʘ. 

ʇʦʤʠʤʦ ʟʘʩʝʜʘʥʠʡ ʉʦʚʝʪʘ ʛʣʘʚ ʛʦʩʫʜʘʨʩʪʚ 

(ʉɻɻ), ʧʨʘʚʠʪʝʣʴʩʪʚ (ʉɻʇ) ʠ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ 

ʩʣʫʞʙ (ʉʄʀɼ), ʜʝʡʩʪʚʫʝʪ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤ ʚʩʪʨʝʯ 

ʥʘ ʫʨʦʚʥʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʘʨʣʘʤʝʥʪʦʚ, ʩʝʢʨʝʪʘʨʝʡ 

ʩʦʚʝʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʠʥʠʩʪʨʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ, 

ʦʙʦʨʦʥʳ, ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʵʢʦʥʦʤʠʢʠ, 

ʪʨʘʥʩʧʦʨʪʘ, ʢʫʣʴʪʫʨʳ, ʦʙʨʘʟʦʚʘʥʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝ-

ʥʠʷ, ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʚʝʜʦʤʩʪʚ, 

ʚʝʨʭʦʚʥʳʭ ʠ ʘʨʙʠʪʨʘʞʥʳʭ ʩʫʜʦʚ, ʛʝʥʝʨʘʣʴʥʳʭ ʧʨʦ-

ʢʫʨʦʨʦʚ. 

ʉʝʢʨʝʪʘʨʠʘʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʩʪʦʷʥʥʦ 

ʜʝʡʩʪʚʫʶʱʠʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʦʤ ʐʆʉ ʠ 

ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ11: 

1. ʢʦʦʨʜʠʥʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʝ, ʶʨʠʜʠʯʝʩʢʦʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʨʛʘʥʠʟʘʮʠʠ; 

2. ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣ̫ʤʠ, ʨʘʟʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ 

ʉʦʚʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪʦʨʦʚ, ʢʘʢ ʧʨʦ-

ʝʢʪʳ ʧʦʚʝʩʪʢʠ ʜʥʷ ʧʨʝʜʩʪʦʷʱʠʭ ʟʘʩʝʜʘʥʠʡ ʠ/ʠʣʠ 

ʩʦʚʝʱʘʥʠʡ ʦʨʛʘʥʦʚ ʐʆʉ; 

3. ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʉʦʚʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʢʦʦʨʜʠʥʘʪʦʨʦʚ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʩʫʣʴʪʘʮʠʠ ʵʢʩʧʝʨ-

ʪʦʚ ʛʦʩʫʜʘʨʩʪʚ - ʯʣʝʥʦʚ ʧʦ ʧʨʦʝʢʪʘʤ ʜʦʢʫʤʝʥʪʦʚ, 

                                                           
11 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʉʝʢʨʝʪʘʨʠʘʪʝ ʐʆʉ. URL: 

http://rus.sectsco.org/secretariat/20151208/16829.html  

ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʘ ʟʘʩʝʜʘʥʠʷʭ 

ʠ/ʠʣʠ ʩʦʚʝʱʘʥʠʷʭ ʦʨʛʘʥʦʚ ʐʆʉ; 

4. ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʟʘʩʝʜʘʥʠʡ ʠ/ʠʣʠ ʩʦʚʝʱʘʥʠʡ ʦʨʛʘʥʦʚ ʐʆʉ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ ʠ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦ-

ʪʦʨʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʚʩʪʨʝʯʘ. 

5. ʜʝʧʦʟʠʪʘʨʠʡ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʠʥʷʪʳʭ ʚ ʨʘʤʢʘʭ 

ʐʆʉ;  

6. ʧʦʜʛʦʪʦʚʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʶʣʣʝʪʝʥʷ 
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ʆʨʛʘʥʠʟʘʮʠʠ ʩ ʥʘʙʣʶʜʘʪʝʣʷʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ ʧʦ 

ʜʠʘʣʦʛʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʐʆʉ. 

11. ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʨʘʤʢʘʭ ʐʆʉ; 

12. ʨʝʘʣʠʟʘʮʠʷ ʥʘʡʤʘ ʥʘʫʯʥʳʭ ʵʢʩʧʝʨʪʦʚ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʪʝʤʘʤ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʠʥʪʝʨʝʩ ʜʣʷ ʐʆʉ, ʘ ʪʘʢʞʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʩʠʤʧʦʟʠʫʤʦʚ ʠ ʢʦʥʬʝʨʝʥʮʠʡ. 

13. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʄʠʩʩʠʠ ʥʘʙʣʶʜʘʪʝʣʝʡ ʦʪ ʐʆʉ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʇʦʣʦʞʝʥʠʝʤ ʦ ʄʠʩʩʠʠ ʥʘʙʣʶʜʘʪʝʣʝʡ ʦʪ ʐʆʉ ʥʘ 

ʧʨʝʟʠʜʝʥʪʩʢʠʭ ʠ/ʠʣʠ ʧʘʨʣʘʤʝʥʪʩʢʠʭ ʚʳʙʦʨʘʭ, ʘ 

ʪʘʢʞʝ ʨʝʬʝʨʝʥʜʫʤʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠ-

ʪʠʷ ʐʆʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʦʧʪʠʤʘʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʟʤʠʥʝʥʠʝ ʙʘʣʘʥʩʘ ʩʠʣ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ ʫʚʝʣʠʯʠʚʘʝʪ ʨʦʣʴ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʦʩʦʙʝʥʥʦ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʄʝʥʷʶʱʠʝʩʷ 

ʛʣʦʙʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʚʥʫʪʨʠʧʦʣʠʪʠʯʝʩʢʠʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʜʝʣʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ.  
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ɸʅʅʆʊɸʎʀʗ 

ʉʦʟʜʘʥʠʝ ʦʙʲʝʜʠʥʝʥʠʷ ɹʈʀʂʉ ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʛʣʦʙʘʣʠʟʘʮʠʠ ʠʤʝʝʪ ʛʣʘʚʥʦʝ ʟʥʘʯʝʥʠʝ. ɽʛʦ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʙʫʜʝʪ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʪʴ. 

ʆʙʲʝʜʠʥʝʥʥʳʝ ʨʝʩʫʨʩʳ ʛʦʩʫʜʘʨʩʪʚ ʬʦʨʤʠʨʫʶʪ ʦʙʱʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʠ ʥʦ-

ʚʳʤ ʫʛʨʦʟʘʤ, ʩʦʜʝʡʩʪʚʠʶ ʩʪʘʙʠʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ABSTRACT 

The creation of the BRICS is due to a number of factors, among which the modern process of globalization 

is of paramount importance. His role in the current conditions of development will only increase. The combined 

resources of states form a common potential to counter traditional and new threats, and promote stable economic 

development. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʈʀʂʉ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʨʝʩʫʨʩʳ, ʪʝʨʨʦʨʠʟʤ, ʨʘʩʪʫʶʱʠʝ ʵʢʦʥʦʤʠʢʠ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ. 

Keywords: BRICS, international relations, resources, terrorism, growing economies, strategic partnership. 

 

ʆʙʨʘʟʦʚʘʥʠʝ ʦʙʲʝʜʠʥʝʥʠʷ çɹʈʀʂʉè ʠʟ ʧʷʪʠ 

ʛʦʩʫʜʘʨʩʪʚ - ɹʨʘʟʠʣʠʠ, ʈʦʩʩʠʠ, ʀʥʜʠʠ, ʂʠʪʘʷ ʠ 

ʖɸʈ - ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʩʦʙʳʪʠʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʟ-

ʚʠʪʠʷ. ʄʦʜʝʣʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çɹʈʀʂʉè ʥʝ ʪʦʣʴʢʦ 

ʦʪʨʘʞʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʨʘʟ-

ʚʠʚʘʶʱʠʭʩʷ ʵʢʦʥʦʤʠʢ ʩʪʨʘʥ, ʥʦ ʠ ʟʥʘʤʝʥʫʝʪ ʩʦʟʜʘ-

ʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʩʦʜʝʡʩʪʚʦ-

ʚʘʪʴ ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʚʣʘʩʪʠ, ʪʘʢʞʝ ʙʫ-

ʜʝʪ ʠ ʜʘʣʝʝ ʧʦʦʱʨʷʪʴ ʩʪʨʘʥʳ çɹʈʀʂʉè ʢ ʩʦʙʩʪʚʝʥ-

ʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʥʦʚʦʛʦ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦ-

ʨʷʜʢʘ, ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ. 

ʂʦʥʮʝʧʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʤʝʭʘʥʠʟʤʳ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʘ ʩʪʨʘʥ-ʯʣʝʥʦʚ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʛʣʫʙʦʢʠʭ 

ʩʜʚʠʛʦʚ ʚ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʩ ʚʥʫʰʠʪʝʣʴʥʦʡ 

ʤʦʱʴʶ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʜʝʨʞʘʚ ɹʈʀʂʉ. ʂʠʪʘʡʩʢʘʷ 

ʵʢʦʥʦʤʠʢʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʵʪʦʤ ʠʩ-

ʪʦʨʠʯʝʩʢʦʤ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʦʩʨʝʜ-

ʥʠʯʝʩʢʠ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʳʝ ʠ ʧʨʷʤʦʜʫʰʥʳʝ ʤʠʨʥʳʝ 
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ʦʪʥʦʰʝʥʠʷ12. ʂʘʢ ʩʧʨʘʚʠʪʴʩʷ ʩ ʦʪʥʦʰʝʥʠʷʤʠ 

ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʛʨʫʧʧʘʤʠ, ʢʘʢ ʧʦʥʷʪʴ, ʢʘʢ 

ʚʥʫʪʨʝʥʥʠʝ ʨʝʬʦʨʤʳ ʂʠʪʘʷ ʧʦʚʣʠʷʶʪ ʥʘ ʫʯʘʩʪʠʝ ʚ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ? ʕʪʠ ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦ-

ʚʣʠʷʶʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ɹʈʀʂʉ. 

ʆʨʛʘʥʠʟʘʮʠʷ çɹʈʀʂʉè ʦʪʢʨʳʚʘʝʪ ʨʝʜʢʠʝ ʠʩ-

ʪʦʨʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʂʠʪʘʷ. ʉʠ-

ʩʪʝʤʘ ɹʈʀʂʉ ʚʦʟʤʦʞʥʦ ʩʪʘʥʝʪ ʢʠʪʘʡʩʢʠʤʠ ʚʦʨʦ-

ʪʘʤʠ ʢ ʥʦʚʦʤʫ ɸʬʨʠʢʘʥʩʢʦʤʫ ʢʘʥʘʣʫ, ʦʪʢʨʳʚʘʝʪ 

ʥʦʚʳʝ ʤʦʜʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʪʦʨʛʦʚʦʛʦ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʘ ʩʪʨʘʥʳ, ʚ ʪʦʞʝ ʚʨʝʤʷ, ʩʦʟʜʘʝʪ ʙʝʩʧʨʝʮʝ-

ʜʝʥʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʨʠʩʢʘʤ ʠ 

ʚʳʟʦʚʘʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʂʠʪʘʷ.13  

ɼʝʷʪʝʣʴʥʦʩʪʴ ɹʈʀʂʉ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙ-

ʨʘʪʠʤʦʡ ʪʝʥʜʝʥʮʠʠ ʚ ʩʤʝʱʝʥʠʠ ʮʝʥʪʨʘ ʩʠʣʳ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʤʠʨʘ ʩ ɿʘʧʘʜʘ ʥʘ ɺʦʩʪʦʢ, ʩ ʉʝʚʝʨʘ ʥʘ ʖʛ, 

ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʢ ʩʪʨʘʥʘʤ ʨʘʟʚʠʚʘʶʱʠʤʩʷ.  

ɹʈʀʂʉ - ʵʪʦ ʩʦʦʙʱʝʩʪʚʦ ʮʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʦʝ 

ʦʪʩʪʘʠʚʘʝʪ ʤʥʦʛʦʧʦʣʷʨʥʦʩʪʴ, ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʤʦ-

ʜʝʣʝʡ ʨʘʟʚʠʪʠʷ, ʢʫʣʴʪʫʨʥʦʝ ʠ ʠʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʤʠʨʘ, ʧʨʘʚʦ ʥʘʨʦʜʦʚ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʳʙʦʨ 

ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʩʫʜʴʙʳ.  

ɹʈʀʂʉ ð ʵʪʦ ʮʝʥʥʦʩʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʧʨʘʚʘ ʧʨʦʪʠʚ ʧʦʣʠʪʠʢʠ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʜʝʡʩʪʚʠʡ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʷʭ, ʫʚʝʣʠʯʝʥʠʝ ʨʦʣʠ 

ʆʆʅ, ʝʝ ʉʦʚʝʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʝʛʦʜʥʷ ɹʈʀʂʉ ð ʵʪʦ ʙʦʣʴʰʝ 25% ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʵʪʦ 44% ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʵʪʦ 

40% ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʪʝʨʥʝʪʘ, ʵʪʦ 50% ʧʨʠʨʦʩʪʘ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ.  

ʉʪʨʘʥʳ ɹʈʀʂʉ ð ʵʪʦ ʮʠʚʠʣʠʟʘʮʠʦʥʥʳʝ ʮʝʥ-

ʪʨʳ ʧʨʠʪʷʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʠ ʠʤ ʥʝʥʘʜʦ 

ʜʦʢʘʟʳʚʘʪʴ ʩʘʤʦʦʯʝʚʠʜʥʦʩʪʴ ʠ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ ʩʚʦ-

ʝʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. 

ʉʝʛʦʜʥʷ ɹʈʀʂʉ ð ʵʪʦ 25 ʬʦʨʤʘʪʦʚ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ: ʚʩʪʨʝʯʠ ʣʠʜʝʨʦʚ, ʤʠʥʠʩʪʨʦʚ ʠʥʦʩʪʨʘʥ-

ʥʳʭ ʜʝʣ, ʤʠʥʠʩʪʨʦʚ ʬʠʥʘʥʩʦʚ, ʪʦʨʛʦʚʣʠ, ʵʢʦʥʦ-

ʤʠʢʠ, ʩʦʮʠʘʣʴʥʦʛʦ ʙʣʦʢʘ, ʩʦʚʝʪʥʠʢʦʚ ʧʦ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʵʨʦʚ ʛʦʨʦʜʦʚ, ʪʦʨʛʦʚʦ-

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʣʘʪ, ʫʯʝʥʳʭ ʠ ʪ.ʜ.14.  

ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ ʩʦʛʣʘʰʘʶʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʧʝʨʠʦʜ 

ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʦʜʥʦʡ ʩʪʨʘʥʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪ-

ʥʦʰʝʥʠʷʭ ʥʝʚʦʟʤʦʞʝʥ. ʍʦʪʷ ʉʐɸ ʚʩʝʛʜʘ ʙʫʜʫʪ 

ʩʪʨʝʤʠʪʴʩʷ ʟʘʥʷʪʴ ʚ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʝ ʦʩʦʙʦʝ ʤʝʩʪʦ 

ʚ ʩʠʣʫ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʡ ʤʦʱʠ, ʩʘʤʦʛʦ ʦʜʥʦʧʦʣʷʨ-

ʥʦʛʦ ʤʠʨʘ ʙʦʣʴʰʝ ʥʝʪ, ʠ ʵʪʦ ʧʨʠʟʥʘʥʦ ʚʩʝʤʠ, ʵʪʦ 

ʧʦʜʯʝʨʢʥʫʣ ʠ ʧʦʩʣʝʜʥʠʡ ʛʣʦʙʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ 

ʢʨʠʟʠʩ, ʟʘʪʨʦʥʫʚʰʠʡ ʬʫʥʜʘʤʝʥʪ ʚʩʝʡ ʩʠʩʪʝʤʳ ʛʣʦ-

ʙʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʥʠʢʦʤʫ ʚ ʦʜʠʥʦʯʢʫ ʥʝ ʦʙʝʩʧʝ-

ʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʛʣʦʙʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ɺʦʟ-

ʨʦʩʣʘ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ. ʆʙʲʝʢʪʠʚʥʦ ʬʦʨʤʠʨʫʝʪʩʷ 

ʧʦʣʠʮʝʥʪʨʠʯʥʘʷ ʤʠʨʦʚʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʠʥʪʝʨʝ-

ʩʘʤʠ ʠ ʦʙʱʠʤ ʧʦʥʠʤʘʥʠʝʤ ʠʥʪʝʨʝʩʦʚ ʢʦʣʣʝʢʪʠʚ-

ʥʳʭ. ɺ ʵʪʦʤ ʦʩʥʦʚʘ ʥʦʚʦʛʦ ʤʠʨʦʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʡ 
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ʀʟʚʝʩʪʠʷ, 2007. ï 351 ʩ. 

13. ɹʘʞʘʥʦʚ ɽ.ʇ. ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʊ. 1-3. ʄ.: ʅʘʫʯ-

ʥʘʷ ʢʥʠʛʘ, 2001-2002.  

ʤʦʛ ʙʳ ʦʧʠʨʘʪʴʩʷ ʥʘ ʢʦʣʣʝʢʪʠʚʥʳʝ ʫʩʠʣʠʷ ʚʩʝʭ ʛʦʩ-

ʫʜʘʨʩʪʚ ʠ ʚʝʨʭʦʚʝʥʩʪʚʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ. 

ʈʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʩʧʨʦʩ ʥʘ ʤʥʦʛʦʩʪʦʨʦʥʥʶʶ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʛʠʙʢʫʶ ʩʝʪʝʚʫʶ, ʜʠʧʣʦʤʘʪʠʶ, ʠ ʥʘ ʢʦʣ-

ʣʝʢʪʠʚʥʦʝ ʣʠʜʝʨʩʪʚʦ ʚʝʜʫʱʠʭ ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ ʚ 

ʨʝʰʝʥʠʠ ʟʣʦʙʦʜʥʝʚʥʳʭ ʧʨʦʙʣʝʤ ʠ ʧʨʦʪʠʚʦʜʝʡ-

ʩʪʚʠʠ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʫʛʨʦʟʘʤ ʠ ʚʳʟʦʚʘʤ. 

ʉʝʛʦʜʥʷ ʚ ʤʠʨʝ ʚʩʝ ʙʦʣʴʰʝ ʩʦʟʥʘʶʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʜʝʠʜʝʦʣʦʛʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʧʦʟʠʪʠʚʥʦʡ ʧʦʚʝʩʪʢʠ ʜʥʷ, 

ʫʢʨʝʧʣʝʥʠʷ ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʞʠʟʥʠ. ʆʆʅ, ʢ ʩʦʞʘʣʝʥʠʶ, ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ. 

ʅʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʩʪʨʫʪʫʨʳ, ʥʦʚʳʝ ʤʝʭʘʥʠʟʤʳ. 

ɺʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʧʨʠʟʚʘʥʳ ʚʥʝ-

ʩʪʠ ʥʦʚʳʝ ʮʝʥʪʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʧʦʣʠʪʠ-

ʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʧʦ ʧʨʘʚʫ ʦʪʥʦʩʷʪʩʷ 

ɹʨʘʟʠʣʠʷ, ʈʦʩʩʠʷ, ʀʥʜʠʷ ʠ ʂʠʪʘʡ. ʉʘʤʠʤ ʬʘʢʪʦʤ 

ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʵʪʠ ʯʝʪʳʨʝ ʩʪʨʘʥʳ ʫʞʝ ʦʢʘʟʳʚʘʶʪ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ 

ʤʠʨʝ. 

ʉʝʛʦʜʥʷ ʛʨʫʧʧʠʨʦʚʢʘ ɹʈʀʂʉ ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʳʤ ʟʚʝʥʦʤ ʚ ʮʝʧʦʯʢʝ ʛʣʦʙʘʣʴʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʥʘ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʘʨʝʥʝ. ɹʈʀʂ ʙʳʣʦ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʦ 

ʘʥʘʣʠʪʠʢʦʤ ɼʞʠʤʦʤ ʆ' ʚ 2001 ʛ. ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʟʘʧʠʩʢʝ çGoldman Sachsè. ɺ ʜʘʥʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʟʘʧʠʩʢʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʯʝʪʳʨʝʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ ʤʠʨʘ - ʂʠʪʘʝ, ʀʥʜʠʠ, ɹʨʘʟʠʣʠʠ ʠ ʈʦʩʩʠʠ 

ʙʳʩʪʨʦ ʨʘʩʪʝʪ ʵʢʦʥʦʤʠʢʘ, ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʦ, ʯʪʦ ʚ 

ʧʝʨʚʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʦʚʦʛʦ ʚʝʢʘ ʤʠʨʦʚʘʷ ʩʪʨʫʢʪʫʨʘ 

ʨʦʩʪʘ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʨʠ ʪʘʢʠʭ ʪʝʤʧʘʭ ʙʳʩʪʨʦʛʦ 

ʨʦʩʪʘ, ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʨʫʧʥʝʡʰʠʭ ʵʢʦʥʦʤʠʢ ʤʠʨʘ 

ï ʩʪʨʘʥʳ G7 ʙʫʜʫʪ ʥʝʠʟʙʝʞʥʦ ʠʟʤʝʥʷʪʴʩʷ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʛʣʦʙʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ ʚʦʡʜʝʪ ʚ ʚʝʢ G-8 ʠʣʠ 

G-9, ʚ ʪʦʤ ʯʠʩʣʝ ɹʈʀʂ. ɹʈʀʂ (BRIC - ʩʦʢʨʘʱʝʥʠʝ 

ʦʪ Brazil, Russia, India, China) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ɹʨʘ-

ʟʠʣʠʶ, ʈʦʩʩʠʶ, ʀʥʜʠʶ ʠ ʂʠʪʘʡ, ʩʘʤʦ ʩʣʦʚʦ ʚ ʘʥ-

ʛʣʠʡʩʢʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ BRICS ʦʯʝʥʴ ʧʦʭʦʞʝ ʥʘ ʘʥ-

ʛʣʠʡʩʢʦʝ ʩʣʦʚʦ brickð çʢʠʨʧʠʯʠè, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʙʲʝʜʠʥʝʥʠʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʩʥʦʚʫ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʥʘʟʚʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ.  

ɺ ʜʦʢʣʘʜʝ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʘʥʘʣʠʪʠʢʘʤʠ 

Goldman Sachs ʚ ʦʢʪʷʙʨʝ 2003 ʛʦʜʘ, ʧʨʝʜʣʦʞʝʥʦ, 

ʯʪʦ ʩʪʨʘʥʳ ɹʈʀʂ ʩʪʘʥʫʪ ʣʠʜʝʨʘʤʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦ-

ʤʠʢʠ ʢ 2050 ʛʦʜʫ, ʠ ʂʠʪʘʡ, ʉʐɸ, ʀʥʜʠʷ, ʗʧʦʥʠʷ, 

ɹʨʘʟʠʣʠʷ ʠ ʈʦʩʩʠʷ ʙʫʜʫʪ ʥʦʚʳʤʠ ʚ ʤʠʨʝ ʰʝʩʪʴʶ 

ʢʨʫʧʥʳʤʠ ʵʢʦʥʦʤʠʢʘʤʠ (Wilson ʠ Purushothaman, 

2003). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʢʦʤʧʘʥʠʷ 

Goldman Sachs ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʧʫʙʣʠʢʦʚʘʣʘ ʥʝ-

ʩʢʦʣʴʢʦ ʜʦʢʣʘʜʦʚ ʦ çɹʈʀʂè.  

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʙʨʘʪʠʣʦ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʪʘʢʫʶ ʥʦʚʫʶ ʢʦʥʮʝʧʮʠʶ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ 

ʨʘʩʪʫʱʫʶ ʵʢʦʥʦʤʠʢʫ, ʠ ʝʝ ʧʨʠʥʷʣʦ. ɼʘʣʴʰʝ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʛʣʦʙʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ 

ʢʨʠʟʠʩ, ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ ʠ ʫʯʘʩʪʠʷ ʚ ʧʝʨʝʛʦʚʦʨʘʭ ʧʦ ʛʣʦ-

14. ɹʘʞʘʥʦʚ ɽ.ʇ., ɹʘʞʘʥʦʚʘ ʅ.ɽ.ʄʥʦʛʦʧʦʣʶʩʥʳʡ ʤʠʨ. ʄ.: ɺʦʩʪʦʢ-ɿʘʧʘʜ, 2010. ï 464 

ʩ. 
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ʙʘʣʴʥʦʤʫ ʢʣʠʤʘʪʫ, ʯʣʝʥʳ ɹʈʀʂC ʚʳʨʘʟʠʣʠ ʥʘʤʝ-

ʨʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦ ʫʢʨʝʧʣʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʟʘʱʠʪʝ ʠʥʪʝʨʝʩʦʚ ʥʦʚʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ.  

ɺ ʠʶʣʝ 2008 ʛʦʜʘ ʚ ʗʧʦʥʠʠ ʨʫʢʦʚʦʜʠʪʝʣʠ 

ɹʈʀʂC ʧʨʦʚʝʣʠ ʢʦʨʦʪʢʫʶ ʚʩʪʨʝʯʫ ʚ ʭʦʜʝ ʜʠʘʣʦʛʘ 

"ɹʦʣʴʰʦʡ ʚʦʩʴʤʝʨʢʠ" ʩ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʨʘʟʚʠʚʘʶ-

ʱʠʭʩʷ ʩʪʨʘʥ. ɺ ʠʶʥʝ 2009 ʛʦʜʘ ʨʫʢʦʚʦʜʠʪʝʣʠ ɹʈʀʂ 

ʧʨʦʚʝʣʠ ʧʝʨʚʳʡ ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʤʤʠʪ ʚ ʨʦʩʩʠʡ-

ʩʢʦʤ ɽʢʘʪʝʨʠʥʙʫʨʛʝ ʠ ʦʧʫʙʣʠʢʦʚʘʣʠ ʧʦ ʝʛʦ ʠʪʦʛʘʤ 

ʉʦʚʤʝʩʪʥʦʝ ʟʘʷʚʣʝʥʠʝ ʣʠʜʝʨʦʚ ʩʪʨʘʥ ɹʈʀʂ. ɺ ʘʧ-

ʨʝʣʝ 2010 ʛʦʜʘ ʨʫʢʦʚʦʜʠʪʝʣʠ ɹʈʀʂ ʧʨʦʚʝʣʠ ʚʪʦʨʦʡ 

ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʤʤʠʪ ʚ ɹʨʘʟʠʣʠʠ, ʦʧʷʪʴ ʦʧʫʙʣʠʢʦ-

ʚʘʣʠ ʉʦʚʤʝʩʪʥʦʝ ʟʘʷʚʣʝʥʠʝ.  

ɺ ʜʝʢʘʙʨʝ 2010 ʛʦʜʘ, ʧʨʝʜʩʝʜʘʪʝʣʴ ɹʈʀʂ ʧʨʠ-

ʛʣʘʰʘʝʪ ʖʞʥʦ-ɸʬʨʠʢʘʥʩʢʫʶ ʈʝʩʧʫʙʣʠʢʫ ʩʪʘʪʴ 

ʧʦʣʥʦʧʨʘʚʥʳʤ ʯʣʝʥʦʤ ɹʈʀʂ (ɹʈʀʂʉ) ʧʦ ʠʥʠʮʠʘ-

ʪʠʚʝ ʂʠʪʘʷ ʠ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ-

ʯʣʝʥʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʩʣʝ ʵʪʦʛʦ ʚ ʢʠʪʘʡʩʢʦʤ ʢʫ-

ʨʦʨʪʥʦʤ ʛʦʨʦʜʝ ʉʘʥʴʷ (ʥʘ ʦʩʪʨʦʚʝ ʍʘʡʥʘʥʴ) ʩʦʩʪʦ-

ʷʣʩʷ ʪʨʝʪʠʡ ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʤʤʠʪ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʩʪʨʘʥ ɹʈʀʂʉ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʠʩʦʝʜʠʥʠʣʘʩʴ ʖʞʥʦ-

ɸʬʨʠʢʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʢ ʛʨʫʧʧʝ ʢʘʢ ʩʪʨʘʥʘ-ʯʣʝʥ. 

ʇʦ ʠʪʦʛʘʤ ʩʘʤʤʠʪʘ ʙʳʣʘ ʧʦʜʧʠʩʘʥʘ ʩʦʚʤʝʩʪʥʘʷ ʜʝ-

ʢʣʘʨʘʮʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʛʨʫʧʧʘ 

ɹʈʀʂʉ. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʖɸʈ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʣʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʪʦʨʛʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʧʦʣʠ-

ʪʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ɹʈʀʂʉ ʠ ʘʬʨʠʢʘʥ-

ʩʢʠʤʠ ʩʪʨʘʥʘʤʠ, ʥʦ ʪʘʢʞʝ ʫʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ʤʝʭʘ-

ʥʠʟʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ɹʈʀʂʉ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʢ ʨʘʩʪʫʱʠʤ ʵʢʦʥʦʤʠʢʘʤ, ʚ ʙʫʜʫʱʝʤ 

ʜʨʫʛʠʝ ʨʘʩʪʫʱʠʝ ʵʢʦʥʦʤʠʢʠ ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʩʦʝʜʠ-

ʥʠʪʴʩʷ ʢ ʥʝʤʫ.  

ɺ ʘʧʨʝʣʝ 2011 ʛʦʜʘ ʚ ʂʠʪʘʝ ʩʦʩʪʦʷʣʩʷ ʩʘʤʤʠʪ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʪʨʘʥ ɹʈʀʂʉ. ʇʦʩʣʝ ʪʨʝʭ ʦʬʠʮʠ-

ʘʣʴʥʳʭ ʩʘʤʤʠʪʦʚ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʤʝʭʘʥʠʟʤ ʧʨʦʚʝʜʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʩʘʤʤʠʪʘ: ʦʬʠʮʠ-

ʘʣʴʥʳʡ ʩʘʤʤʠʪ ɹʈʀʂʉ ʧʨʦʭʦʜʠʪ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ-

ʯʣʝʥʘʭ ʧʦ ʦʯʝʨʝʜʠ.  

ɺ ʪʦʤ ʯʠʩʣʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʨʝʛʫʣʷʨʥʘʷ ʦʬʠʮʠ-

ʘʣʴʥʘʷ ʚʩʪʨʝʯʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʚʩʪʨʝʯʘ ʥʘ ʫʨʦʚʥʝ 

ʤʠʥʠʩʪʨʦʚ, ʥʝʨʝʛʫʣʷʨʥʳʝ ʥʝʦʬʠʮʠʘʣʴʥʳʝ ʧʝʨʝʛʦ-

ʚʦʨʳ, ʙʠʟʥʝʩ-ʬʦʨʫʤ, ʬʦʨʫʤ ʢʦʦʧʝʨʘʪʠʚʦʚ ʠ ʜʨʫʛʠʝ 

ʬʦʨʫʤʳ. ʊʘʢʞʝ ʪʚʦʨʯʝʩʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʝʨʝʛʦ-

ʚʦʨʳ ʚ ʫʟʢʦʤ ʢʨʫʛʫ ʠ ʧʝʨʝʛʦʚʦʨʳ ʚ ʰʠʨʦʢʦʤ ʬʦʨ-

ʤʘʪʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠ ʠʥʪʝ-

ʨʝʩʦʚ ʩʪʨʘʥ-ʯʣʝʥʦʚ.  

ɹʈʀʂC ʙʳʩʪʨʦ ʧʝʨʝʰʣʘ ʦʪ ʢʦʥʮʝʧʮʠʠ ʚ ʨʝʘʣʴ-

ʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, ʩʪʘʣʘ ʠʥʠʮʠʘʪʦʨʦʤ ʚ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʧʝʨʝʛʦʚʦʨʘʭ ʨʘʩʪʫʱʠʭ ʵʢʦʥʦʤʠʢ. ʆʜʥʘʢʦ 

ʢʦʤʧʘʥʠʷ çGoldman Sachsè ʚ ʜʦʢʣʘʜʝ ʦʪʤʝʪʠʣʘ, ʯʪʦ 

ʭʦʪʷ ʧʝʨʝʜ ʩʪʨʘʥʘʤʠ ɹʈʀʂʉ ʦʪʢʨʳʚʘʶʪʩʷ h ʠʨʦʢʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ, ʥʦ ʪʘʢʞʝ ʩʪʦʠʪ ʮʝʣʳʡ ʨʷʜ ʩʫʨʦʚʳʭ 

ʠʩʧʳʪʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦ 

ʥʘʯʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʦʛʨʘʥʠʯʝʥʥʘʷ ʦʪʢʨʳ-

ʪʦʩʪʴ ʨʳʥʢʘ ʚ ʀʥʜʠʠ, ʩʝʨʴʝʟʥʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʪʦʨ-

ʛʦʚʦʤʫ ʧʨʦʪʝʢʮʠʦʥʠʟʤʫ ʚ ɹʨʘʟʠʣʠʠ ʠ ʪ.ʜ.  

ɻʣʦʙʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ ʚʳʟʚʘʣ ʥʦʚʳʡ 

ʚʠʪʦʢ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, 

ʚʦʟʨʦʞʜʝʥʠʝ ʪʦʨʛʦʚʦʛʦ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ ʠ ʜʨʫʛʠʭ 

ʧʨʦʙʣʝʤ, ʚʚʠʜʫ ʵʪʦʛʦ ʩʪʘʙʠʣʴʥʘʷ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝ-

ʩʢʘʷ ʩʨʝʜʘ ʠ ʩʚʦʙʦʜʥʘʷ ʦʪʢʨʳʪʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠ-

ʩʪʝʤʘ ʠʩʧʳʪʳʚʘʶʪ ʩʝʨʴʝʟʥʳʝ ʩʣʦʞʥʦʩʪʠ.  

ʂʦʥʮʝʧʮʠʷ çɹʈʀʂCè ʧʨʝʜʩʪʘʚʣʷʣʷʩʴ ʤʥʦʛʠʤ 

ʩʪʨʘʥʘʤ ʚʝʩʴʤʘ ʩʦʤʥʠʪʝʣʴʥʦʡ ʜʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠ-

ʟʠʩʘ, ʥʘʧʨʠʤʝʨ, ʜʘʞʝ ʜʣʷ ʇʘʢʠʩʪʘʥʘ; ʜʣʷ ʈʦʩʩʠʠ, 

ʀʥʜʠʠ ʠ ʂʠʪʘʷ ʦʥʘ ʠʤʝʣʘ ʙʦʣʴʰʝ ʩʠʤʚʦʣʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ, ʯʝʤ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʅʦ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʦʛʜʘ ʛʣʦʙʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ ʠ ʝʚʨʦ-

ʧʝʡʩʢʠʡ ʜʦʣʛʦʚʦʡ ʢʨʠʟʠʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʨʘʟʠ-

ʣʠʩʴ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʛʬʣʷʮʠʠ (ʆ 

ʩʪʘʛʬʣʷʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʩʫʜʠʪʴ 

ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: ʨʦʩʪʫ ʙʝʟʨʘʙʦʪʠʮʳ, ʜʝ-

ʧʨʝʩʩʠʚʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʵʢʦʥʦʤʠʢʠ), ʜʘʞʝ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʨʘʟ-

ʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʩʪʨʘʥʳ ɹʈʀʂ, ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʨʘʩʪʫʱʠʭ ʵʢʦʥʦʤʠʢ, ʧʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥ-

ʮʠʘʣ ʨʘʟʚʠʪʠʷ.  

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʨʘʥʘʤ-ʯʣʝʥʘʤ ʧʨʝʜʣʦʞʠʪʴ ʩʦ-

ʟʜʘʥʠʝ ʧʦʜʦʙʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʦʩʦ-

ʙʝʥʥʦ ʧʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʖɸʈ ʢ ɹʈʀʂC ʢʘʢ ʥʦ-

ʚʦʛʦ ʯʣʝʥʘ ʚ 2010 ʛʦʜʫ ʠ ʧʨʠʚʣʝʢʘʝʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʙʣʝʤ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ɹʈʀʂʉ.  

ʉ ʨʦʩʪʦʤ ʠ ʥʝʧʨʝʨʳʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʥʘʨʦʞʜʘ-

ʶʱʠʭʩʷ ʨʳʥʢʦʚ, ʨʘʟʚʠʪʠʝ ʚ ʩʪʨʘʥʘʭ ɹʈʀʂʉ, ʢʘʢ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʩʪʫʱʠʭ ʵʢʦʥʦʤʠʢ, ʧʨʠʚʣʝʢʘʝʪ 

ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ.  

ʉ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʫʣʫʯʰʝʥʠʝʤ ʤʝ-

ʭʘʥʠʟʤʘ ɹʈʀʂʉ, ʩʪʘʪʫʩ ʪʦʨʛʦʚʦʛʦ ʧʘʨʪʥʝʨʘ ɹʈʀʂʉ 

ʠ ʜʣʷ ʂʠʪʘʷ ʪʘʢʞʝ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ.  

ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ɹʈʀʂʉ ʪʘʢʞʝ ʷʚʣʷ-

ʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʭʦʜʘ ʦʪ ʪʝʦʨʠʠ ʢ ʧʨʘʢʪʠʢʝ ï ʧʝ-

ʨʝʭʦʜ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʡ ʥʝʟʘ-

ʚʠʩʠʤʦʩʪʠ ʢ ʥʝʫʢʣʦʥʥʦʤʫ ʩʪʨʝʤʣʝʥʠʶ ʚʧʝʨʝʜ ʠ 

ʨʘʩʮʚʝʪʫ. ʇʦʩʣʝ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʪʝʦʨʝʪʠʢʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚʳ-

ʙʨʘʣʠ çɹʦʨʴʙʫ ʩ ʙʝʜʥʦʩʪʴʶ ʠ ʜʦʩʪʠʞʝʥʠʝ ʨʘʟʚʠ-

ʪʠʷè ʢʘʢ ʩʦʙʩʪʚʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʩʜʝʣʘʣʠ ʤʥʦʛʦ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʢʦ-

ʥʝʮ ʧʦʣʫʯʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʧʨʘʢʪʠ-

ʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ. ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʦʙʲʷʩʥʠʣʠ ʪʝʢʫ-

ʱʫʶ ʨʝʘʣʴʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʨʦʮʚʝʪʘʥʠʷ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʙʦʣʴʰʠʭ ʩʪʨʘʥʘʭ, ʪʘʢʞʝ ʜʘʣʠ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʦʮʝʥʢʠ ʦʙ ʠʩʪʦʨʠʯʝʩʢʦʡ ʨʦʣʠ, ʧʨʦ-

ʷʚʣʝʥʥʦʡ ʪʘʢʠʤʠ ʩʪʨʘʥʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʙʫʜʫʱʝʤ.  

ɽʩʣʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʨʘʟʚʠʪʠʝʤ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘ ʨʘʟʚʠʪʠʝʤ ʩʪʨʘʥ 

ɹʈʀʂʉ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ "ʊʝʦʨʠʠ ʟʘ-

ʚʠʩʠʤʦʩʪʠ". ɺ "ʊʝʦʨʠʠ ʟʘʚʠʩʠʤʦʩʪʠ" ʧʨʦʘʥʘʣʠʟʠ-

ʨʦʚʘʥʳ ʧʦʥʷʪʠʷ "ʮʝʥʪʨ" ʠ "ʧʝʨʠʬʝʨʠʷ", ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʶʪ ʥʝʨʘʚʥʦʧʨʘʚʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʶʞ-

ʥʳʤʠ ʠ ʩʝʚʝʨʥʳʤʠ ʩʪʨʘʥʘʤʠ, ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʳ 

ʧʨʠʯʠʥʳ ʙʝʜʥʦʩʪʠ ʚ ʩʪʨʘʥʘʭ ʪʨʝʪʴʝʛʦ ʤʠʨʘ ʠ ʚʳʭʦʜ 

ʠʟ ʙʝʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʢʨʝʧʠʪʴ ʫʚʝʨʝʥ-

ʥʦʩʪʴ ʚ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥ.  

"ʊʝʦʨʠʷ ʮʝʥʪʨʘ-ʧʝʨʠʬʝʨʠʠ" ʠ "ʄʦʜʝʣʴ ʮʝʥ-

ʪʨʘ-ʧʝʨʠʬʝʨʠʠ" ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʠʯʠʥʘ ʙʝʜʥʦʩʪʠ ʚ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ 
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ʩʪʨʘʥʳ ʷʚʣʷʶʪʩʷ ʩʧʫʪʥʠʢʦʤ-ʩʪʨʘʥʦʡ, ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʧʝʨʠʬʝʨʠʡʥʦʤ ʠʣʠ ʧʦʛʨʘʥʠʯʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʘ ʨʘʟ-

ʚʠʪʳʝ ʩʪʨʘʥʳ ʷʚʣʷʶʪʩʷ ʩʫʚʝʨʝʥʥʳʤʠ ʛʦʩʫʜʘʨ-

ʩʪʚʘʤʠ, ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʈʘʟʚʠ-

ʪʠʝ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʤʦʞʝʪ ʣʠʰʴ ʟʘʚʠʩʝʪʴ 

ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʵʪʦ - ʧʨʠʯʠʥʳ ʙʝʜʥʦʩʪʠ15.  

ʊʘʢʦʝ ʧʦʥʠʤʘʥʠʝ ʯʝʪʢʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʩʣʝ 

ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʫʧʨʘʚ-

ʣʷʶʪ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ, ʦʛʨʘʥʠ-

ʯʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʧʫʪʝʤ ʥʝ-

ʨʘʚʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʤʝʥʘ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩ ʨʦʩʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʣʦʙʘ-

ʣʠʟʘʮʠʠ ʠʥʦʩʪʨʘʥʥʳʡ ʢʘʧʠʪʘʣ ʠ ʠʥʦʩʪʨʘʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʧʨʦʷʚʠʣʠ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦ-

ʤʠʢʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ. ɸʚʪʦʨʳ ʪʝʦʨʠʠ ʟʘʚʠʩʠ-

ʤʦʩʪʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʂʘʨʜʦʟʦ, ʧʦʩʪʝʧʝʥʥʦ 

ʧʝʨʝʩʤʦʪʨʝʣʠ ʩʚʦʠ ʨʘʜʠʢʘʣʴʥʳʝ ʚʟʛʣʷʜʳ. ʆʥ ʩʯʠ-

ʪʘʣ, ʯʪʦ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʜʠʬʬʫʥʜʠʨʦʚʘʪʴ 

ʦʪ ʮʝʥʪʨʘ ʢ ʧʝʨʠʬʝʨʠʠ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ ʤʦ-

ʛʫʪ ʦʩʫʱʝʩʪʚʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʚʟʣʝʪ ʠ ʠʜʪʠ ʢ ʨʝ-

ʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʦʩʪʨʘʥ-

ʥʦʛʦ ʢʘʧʠʪʘʣʘ. ɼʘʥʥʘʷ ʧʝʨʝʩʤʦʪʨʝʥʥʘʷ ʪʝʦʨʠʷ ʦʙʲ-

ʷʩʥʷʣʘ ʠʩʪʦʨʠʯʝʩʢʫʶ ʨʝʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʢʘʢ ʩʪʨʘʥʳ ɹʈʀʂʉ. ʂʘʨʜʦʟʦ 

ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʝʜʣʘʛʘʪʴ ʩʪʨʘ-

ʪʝʛʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʤʦʜʝʣʴ ʧʦʣʠʪʠ-

ʯʝʩʢʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʢʨʝʪʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ; ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ 

ʜʦʣʞʥʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʤʠʨʦʚʦʡ 

ʩʠʩʪʝʤʳ ʢʘʧʠʪʘʣʠʟʤʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʚʠʚʘʪʴ 

ʵʢʦʥʦʤʠʢʫ, ʫʢʨʝʧʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʩʠʣʳ, ʠ ʧʦʩʪʝ-

ʧʝʥʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʟʘʚʠʩʠʤʦʩʪʠ, ʠʜʪʠ ʢ ʧʦʣʠʪʠʯʝ-

ʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʠ. ʆʥ ʥʘʟʚʘʣ ʪʘʢʫʶ ʩʪʨʘʪʝʛʠʶ "ʈʘʟʚʠʪʠʝʤ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (Associated-

dependent development theory)". ʊʘʢʘʷ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʥʘʷ ʪʝʦʨʠʷ ʦʪʨʘʞʘʣʘ ʪʝʥʜʝʥʮʠʶ ʤʠʨʦʚʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʦʩʦʙʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʪ-

ʢʨʳʪʘʷ ʛʣʦʙʘʣʠʟʘʮʠʝʡ ʧʝʨʝʜ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ 

ʩʪʨʘʥʘʤʠ. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ɹʈʀʂʉ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʟʘʚʠʩʠʤʦʛʦ ʨʘʟʚʠʪʠʷ, ʠ ʙʫʜʝʪ ʧʦʩʪʝʧʝʥʥʦ ʫʣʫʯ-

ʰʘʪʴ ʩʚʦʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʨʦʜʚʠʛʘʪʴ 

ʥʝʩʧʨʘʚʝʜʣʠʚʳʡ ʧʦʣʠʪʠʯʝʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦ-

ʨʷʜʦʢ ʢ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠ ʩʧʨʘʚʝʜʣʠʚʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʷ.  

ɽʩʣʠ ʪʝʦʨʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʝʰʘʝʪ 

ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʪʦ ʢʦʥ-

ʩʪʨʫʢʪʠʚʠʟʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʧʦʜ-

ʜʝʨʞʢʫ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ. 

ʂʦʥʩʪʨʫʢʪʠʚʠʟʤ ʩʯʠʪʘʝʪ, ʯʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʣʠʪʠʢʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʘ ʥʝ ʢ ʘʙʩʦʣʶʪʥʦʡ ʬʠʟʠʯʝ-

ʩʢʦʡ ʩʪʨʫʢʪʫʨʝ. ʂʦʥʩʪʨʫʢʪʠʚʠʟʤ ʩʯʠʪʘʝʪ, ʯʪʦ ʠʜʝʥ-

ʪʠʯʥʦʩʪʴ ʣʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʠʥʪʝʨʝʩʦʚ. 

                                                           
15. ɹʘʞʘʥʦʚ ɽ.ʇ., ɹʘʞʘʥʦʚʘ ʅ.ɽ. ʄʥʦʛʦʧʦʣʶʩʥʳʡ ʤʠʨ. - ʄ.: ɺʦʩʪʦʢ-ɿʘʧʘʜ, 2010. ï 464 

ʩ. 

 

ʉʪʨʘʥʳ ʧʨʝʚʨʘʪʠʣʠ ʣʠʯʥʳʝ ʠʥʪʝʨʝʩʳ ʚ ʢʦʣʣʝʢʪʠʚ-

ʥʳʝ ʠʥʪʝʨʝʩʳ ʧʫʪʝʤ ʠʜʝʥʪʠʯʥʦʩʪʠ ʣʠʯʥʦʩʪʠ. ʇʨʘʢ-

ʪʠʢʘ ʪʘʢʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦ-

ʮʝʩʩ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʂʦʛʜʘ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʦ ʩʪʘʣʦ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʠʜʝʦʣʦʛʠʝʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʧʨʘʢʪʠʢʘ ʘʢʪʠʚʥʦʛʦ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʘ ʩʪʘʥʝʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚ-

ʣʝʥʠʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʦ ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʦʡ ʬʦʨʤʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʛʦʩʫʜʘʨʩʪʚ. ʇʦʵʪʦʤʫ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʳ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʤʠʨʦʚʘʷ ʧʦʣʠʪʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ, ʘ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝ-

ʠʟʤʝʥʷʝʤʦʡ16.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ 

ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ, ʦʙʨʘʟʦʚʘʥʠʝ ɹʈʀʂC ʤʦʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʘ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʧʦʨʷʜʦʢ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴ-

ʪʘʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʨʘʥ. ʇʦʩʪʝʧʝʥʥʦ ʨʘʩʪʫʱʘʷ 

ʤʦʱʴ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʜʘʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥ-

ʮʠʘʣ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʩʫʱʝ-

ʩʪʚʫʶʱʠʤʠ ʜʝʨʞʘʚʘʤʠ, ʘ ʠʭ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʫʯʘ-

ʩʪʠʝ ʚ ʧʨʘʢʪʠʢʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʝʣ ʙʫʜʝʪ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ 

ʤʠʨʦʚʦʛʦ ʧʦʨʷʜʢʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʫʱʠʡ ʤʠʨʦʚʦʡ ʧʦʨʷʜʦʢ ʟʘ-

ʚʠʩʠʪ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ, ʠ ʪʨʝ-

ʙʫʝʪ ʦʪ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʨʘʥ 

ɹʈʀʂʉ, ʨʝʘʣʴʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʯʥʦʛʦ 

ʤʠʨʘ, ʨʘʚʝʥʩʪʚʘ ʠ ʜʝʤʦʢʨʘʪʠʯʥʦʩʪʠ ʠ ʦʙʱʝʛʦ ʧʨʦ-

ʮʚʝʪʘʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʚʘʞ-

ʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠʤʝʝʪ ʨʘʟʚʠ-

ʪʠʝ ʩʚʷʟʝʡ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ʚ ʤʥʦʛʦʩʪʦʨʦʥʥʝʤ 

ʬʦʨʤʘʪʝ, ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʝʞʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʜʠʥʝ-

ʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜʪʚʝʨ-

ʜʠʣ ʠ 10 ʶʙʠʣʝʡʥʳʡ ʩʘʤʤʠʪ ɹʈʀʂʉ, ʢʦʪʦʨʳʡ ʩʦ-

ʩʪʦʷʣʩʷ ʚ ʠʶʣʝ 2018 ʛ. ʚ ʖɸʈ. ʃʠʜʝʨʳ ʩʪʨʘʥ 

ɹʈʀʂʉ ʥʘ ʩʘʤʤʠʪʝ ʧʨʠʥʷʣʠ ʁʦʭʘʥʥʝʩʙʫʨʛʩʢʫʶ ʜʝ-

ʢʣʘʨʘʮʠʶ ʧʦ ʠʪʦʛʘʤ ʜʝʩʷʪʠ ʣʝʪ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘ-

ʮʠʠ. ɼʦʢʫʤʝʥʪ ʧʦʜʪʚʝʨʜʠʣ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʧʨʠʥ-

ʮʠʧʘʤ ʨʘʚʝʥʩʪʚʘ ʠ ʜʝʤʦʢʨʘʪʠʠ ʠ ʧʨʠʟʚʘʣ ʨʝʰʘʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʣʠʢʪʳ ʤʠʨʥʳʤ ʧʫʪʝʤ. 

ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʙʲʝʜʠʥʝʥʥʳʝ ʫʩʠʣʠʷ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ, ʮʠʬʨʦ-

ʚʠʟʘʮʠʠ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ 1867 ʛʦʜʫ ʬʠʟʠʢ ɼ.ʂ. ʄʘʢʩʚʝʣʣ ʧʨʠʜʫʤʘʣ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʜʝʤʦʥʘ, ʢʦʪʦʨʳʡ ʤʦʛ ʩʦʨʪʠʨʦʚʘʪʴ 

ʤʦʣʝʢʫʣʳ ʧʦ ʩʢʦʨʦʩʪʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʦʜʥʦʡ ʯʘʩʪʠ ʩʦʩʫʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʰʘʣʘʩʴ ʙʳ, ʘ ʚ ʜʨʫʛʦʡ ʯʘʩʪʠ 

- ʧʦʥʠʞʘʣʘʩʴ. ɺ ʜʨʫʛʦʤ ʚʘʨʠʘʥʪʝ ʜʝʤʦʥ ʤʦʛ ʧʨʦʧʫʩʢʘʪʴ ʚʩʝ ʤʦʣʝʢʫʣʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʢʦʨʦʩʪʠ, ʥʦ ʪʦʣʴʢʦ 

ʠʟ ʦʜʥʦʡ ʯʘʩʪʠ ʩʦʩʫʜʘ ʚ ʜʨʫʛʫʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʚʣʝʥʠʝ ʚ ʦʜʥʦʡ ʯʘʩʪʠ ʩʦʩʫʜʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʙʳ, ʘ ʚ ʜʨʫʛʦʡ 

ʫʤʝʥʴʰʘʣʦʩʴ. ɽʩʣʠ ʙʳ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʘʥʘʣʦʛ ʜʝʤʦʥʘ ʄʘʢʩʚʝʣʣʘ, ʪʦ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʣʦʩʴ ʠ ʩʦʟʜʘʪʴ "ʚʝʯ-

ʥʳʡ" ʜʚʠʛʘʪʝʣʴ ʚʪʦʨʦʛʦ ʨʦʜʘ. ʗʧʦʥʩʢʠʝ ʫʯʝʥʳʝ ʧʦʧʨʦʙʦʚʘʣʠ ʩʦʟʜʘʪʴ ʘʥʘʣʦʛ ʜʝʤʦʥʘ ʄʘʢʩʚʝʣʣʘ [1, 2]. ɺ 

ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ, ʢʦʤʧʴʶʪʝʨʘ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘʥʦʯʘʩʪʠʮʫ 

ʟʘʩʪʘʚʠʣʠ ʜʚʠʛʘʪʴʩʷ ʧʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʣʝʩʪʥʠʮʝ. ʅʦ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʣʦ ʥʝ ʩ ʤʦʣʝʢʫʣʘʤʠ ʛʘʟʘ, ʘ ʩ 

ʥʘʥʦʯʘʩʪʠʮʘʤʠ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʩ ʤʦʣʝʢʫʣʘʤʠ ʘʪʦʤʘʨʥʦʛʦ ʛʘʟʘ, ʦʭʣʘʞʜʝʥʥʦʛʦ ʜʦ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʢʝʣʴʚʠʥʦʚ [3]. ʌʠʟʠʢʠ ʚ ʄʌʊʀ ʪʦʞʝ ʧʳʪʘʶʪʩʷ ʩʦʟʜʘʪʴ ʢʚʘʥʪʦʚʳʡ "ʚʝʯʥʳʡ" ʜʚʠ-

ʛʘʪʝʣʴ [4]. ʅʦ ʚʩʝ ʵʪʠ ʘʥʘʣʦʛʠ ʜʝʤʦʥʘ ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ ʤʦʣʝʢʫʣʘʤʠ ʛʘʟʘ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʯʝʥʴ ʧʨʦʩʪʦʝ ʫʩʪʨʦʡʩʪʚʦ - ʘʥʘʣʦʛ ʜʝʤʦʥʘ, ʧʨʦʧʫʩʢʘ-

ʶʱʝʛʦ ʦʜʠʥʦʯʥʳʝ ʤʦʣʝʢʫʣʳ ʛʘʟʘ ʪʦʣʴʢʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʝʨʝʛʦʨʦʜʢʠ. 

ABSTRACT 

In 1867 the physicist J.C. Maxwell invented a microscopic demon that could sort molecules by velocities. As 

a result, the temperature in one part of the vessel would rise, and in the other part it would fall. In another version, 

the demon could let through all the molecules regardless of velocity, but only from one part of the vessel to another. 

As a result, the pressure in one part of the vessel would increase, and in the other part it would decrease. If it were 

possible to create an analogue of Maxwell's demon, it would be possible to create a second-generation perpetual 

motion machine. Japanese scientists have tried to create an analogue of Maxwell's demon [1, 2]. In this experiment, 

using an electron microscope, a computer and an electric field, the nano particles were forced to move up a poten-

tial ladder. But this device didn't work with gas molecules; it worked with nano particles. An experiment was also 

conducted with molecules of atomic gas, cooled down to a temperature of several microkelvins [3]. Physicists at 

MIPT (Moscow Institute of Physics and Technology) are also trying to create a quantum perpetual motion machine 

[4]. But all these analogues of the demon are very complex and do not allow us to work with gas molecules at 

room temperature. In this article, we propose a very simple device - an analogue of the demon that allows through 

single gas molecules only from one side of the partition. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʤʦʥʳ ʄʘʢʩʚʝʣʣʘ, ʪʝʧʣʦʚʘʷ ʜʠʬʬʫʟʠʷ, ʮʠʢʣ ʂʘʨʥʦ, ʚʝʯʥʳʡ ʜʚʠʛʘʪʝʣʴ ʚʪʦʨʦʛʦ 

ʨʦʜʘ. 

Keywords: Maxwell's demons, thermal diffusion, Carnot cycle, second-generation perpetual motion ma-

chine. 

 

ʍʦʪʷ, ʧʦ ʧʨʘʚʜʝ ʛʦʚʦʨʷ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʘʥʘʣʦʛ 

ʜʝʤʦʥʦʚ ʄʘʢʩʚʝʣʣʘ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʠʨʦʜʝ. ʅʦ 

ʥʘ ʵʪʦ ʢʘʢ-ʪʦ ʥʝ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʠ ʥʝ ʩʚʷʟʘʣʠ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʩ ʜʝʤʦʥʘʤʠ. ʕʪʦ ʪʝʧʣʦʚʘʷ ʜʠʬʬʫʟʠʷ 

ʠʣʠ ʵʬʬʝʢʪ ʂʥʫʜʩʝʥʘ. ʌʠʟʠʢ ʇʦʣʴ ʧʨʝʜʣʦʞʠʣ ʪʘ-

ʢʦʡ ʦʧʳʪ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʝʧʣʦʚʦʡ ʜʠʬʬʫʟʠʠ [5, 

ʩ. 355]. ɹʝʨʝʪʩʷ ʩʦʩʫʜ ʩʦ ʩʪʝʥʢʘʤʠ ʠʟ ʥʝʦʙʦʞʞʸʥ-

ʥʦʡ ʛʣʠʥʳ ʠ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʥʘʛʨʝʚʘʪʝʣʝʤ ʚʥʫʪʨʠ. 

ɺ ʩʪʝʥʢʘʭ ʩʦʩʫʜʘ ʤʥʦʞʝʩʪʚʦ ʤʠʢʨʦʧʦʨ, ʨʘʟʤʝʨ ʢʦ-

ʪʦʨʳʭ ʤʘʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʣʠʥʦʡ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦ-

ʙʝʛʘ ʤʦʣʝʢʫʣ. ɺʦʟʜʫʭ ʠʟ ʩʦʩʫʜʘ ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ 

ʥʘʨʫʞʫ ʯʝʨʝʟ ʪʨʫʙʢʫ, ʢʦʥʝʮ ʢʦʪʦʨʦʡ ʧʦʛʨʫʞʝʥ ʚ 

ʚʦʜʫ. ʂʦʛʜʘ ʥʘʛʨʝʚʘʪʝʣʴ ʚʢʣʶʯʝʥ ʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʥʫʪʨʠ ʩʦʩʫʜʘ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟ-

ʜʫʭʘ, ʪʦ ʥʘʨʫʞʥʳʡ ʚʦʟʜʫʭ ʥʝʧʨʝʨʳʚʥʦ ʟʘʩʘʩʳʚʘ-

ʝʪʩʷ ʚ ʩʦʩʫʜ ʯʝʨʝʟ ʤʠʢʨʦʧʦʨʳ ʚ ʩʪʝʥʢʝ ʩʦʩʫʜʘ. ɼʘʚ-

ʣʝʥʠʝ ʚ ʩʦʩʫʜʝ ʧʦʚʳʰʘʝʪʩʷ ʠ ʠʟʣʠʰʝʢ ʚʦʟʜʫʭ 

ʥʝʧʨʝʨʳʚʥʦ ʚʳʭʦʜʠʪ ʚ ʚʠʜʝ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ. 

ʕʪʦ ʠ ʝʩʪʴ ʘʥʘʣʦʛ ʩʪʝʥʢʠ ʩ ʜʝʤʦʥʘʤʠ. ʈʝʟʫʣʴʪʘʪ ʚ 

ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʘʥʘʣʦʛʠʯʝʥ - ʯʝʨʝʟ ʤʠʢʨʦʧʦʨʳ ʩ ʨʘʟ-

ʥʳʭ ʩʪʦʨʦʥ ʧʨʦʭʦʜʠʪ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ, 

ʢʘʢ ʝʩʣʠ ʙʳ ʚ ʵʪʦʡ ʩʪʝʥʢʝ ʙʳʣʠ ʙʳ ʜʝʤʦʥʳ. ʀ ʵʪʠ 

ʜʝʤʦʥʳ ʥʝ ʧʨʦʧʫʩʢʘʣʠ ʙʳ ʯʘʩʪʴ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ 

ʧʦʧʘʜʘʶʪ ʚ ʩʪʚʦʨ ʤʠʢʨʦʧʦʨ ʠʟʥʫʪʨʠ ʩʦʩʫʜʘ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚ ʩʦʩʫʜʝ ʩʦʟʜʘʸʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ. 
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ʀ ʩʦʚʩʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʚ ʩʪʝʥʢʝ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʙʳʣʠ ʢʘʢʠʝ-ʪʦ ʤʠʢʨʦʜʚʝʨʮʳ, ʫʧʨʘʚʣʷʝʤʳʝ 

ʢʘʢʠʤʠ-ʪʦ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʘʢʪʫʘʪʦʨʘʤʠ. ɻʣʘʚ-

ʥʦʝ, ʯʪʦʙʳ ʙʳʣ ʘʥʘʣʦʛʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. ɸ ʢʘʢ ʦʥ 

ʜʦʩʪʠʛʘʝʪʩʷ - ʵʪʦ ʥʝ ʚʘʞʥʦ. ʅʘʧʨʠʤʝʨ, ʣʝʪʘʶʱʠʝ 

ʧʪʠʮʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʢʚʘʜʨʦʢʦʧʪʝʨʳ. ʇʪʠʮʳ ʩʦ-

ʟʜʘʶʪ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʟʘ ʩʯʝʪ ʤʘʰʫʱʠʭ ʢʨʳʣʴʝʚ. 

ʂʚʘʜʨʦʢʦʧʪʝʨʳ - ʟʘ ʩʯʝʪ ʚʨʘʱʘʶʱʠʭʩʷ ʚʦʟʜʫʰʥʳʭ 

ʚʠʥʪʦʚ. ʉʧʦʩʦʙʳ ʨʘʟʥʳʝ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʦʛʠʯʥʳ. 

ɽʩʣʠ ʙʳ ʠʥʞʝʥʝʨʳ ʧʳʪʘʣʠʩʴ ʩʦʟʜʘʪʴ ʣʝʪʘʪʝʣʴʥʳʝ 

ʘʧʧʘʨʘʪʳ, ʣʝʪʘʶʱʠʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʤʘʰʫʱʠʭ ʢʨʳ-

ʣʴʝʚ, ʪʦ ʥʝ ʙʳʣʦ ʙʳ ʩʚʝʨʭʟʚʫʢʦʚʳʭ ʠʩʪʨʝʙʠʪʝʣʝʡ, 

ʘʵʨʦʙʫʩʘ ɸ-380, ʚʝʨʪʦʣʸʪʘ ʄʠ-26. ʇʦʵʪʦʤʫ ʥʝ ʩʣʝ-

ʜʫʝʪ ʪʫʧʦ ʧʳʪʘʪʴʩʷ ʩʜʝʣʘʪʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘ-

ʣʦʛ ʜʝʤʦʥʘ ʥʘ ʢʘʞʜʦʡ ʤʠʢʨʦʧʦʨʝ. 

ʉʦʛʣʘʩʥʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʛʘʟʦʚ, ʩʠʣʫ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʥʘ ʩʪʝʥʢʠ ʦʢʘʟʳʚʘʶʪ 

ʫʜʘʨʳ ʤʥʦʞʝʩʪʚʘ ʤʦʣʝʢʫʣ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ ʩʦʩʫʜʘ ʨʘʚʥʳ, 

ʪʦ ʠ ʪʝʧʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʪʘʢʞʝ ʨʘʚʥʳ. ʇʨʠ ʵʪʦʤ ʨʘʚ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʫʜʘʨʷʶʪʩʷ ʚ ʛʣʠʥʷʥʳʝ 

ʩʪʝʥʢʠ ʠʟ ʩʥʘʨʫʞʠ ʠ ʠʟʥʫʪʨʠ ʩʦʩʫʜʘ. ʇʦʵʪʦʤʫ ʠ 

ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʧʦʧʘʜʘʶʪ ʚ ʩʪʚʦʨ ʤʠʢ-

ʨʦʧʦʨ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʨʘʚʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʤʠʢʨʦʧʦʨʳ ʚ ʩʦ-

ʩʫʜ ʠ ʦʙʨʘʪʥʦ. ʉʢʦʣʴʢʦ ʤʦʣʝʢʫʣ ʟʘʭʦʜʠʪ ʚ ʩʦʩʫʜ ʯʝ-

ʨʝʟ ʤʠʢʨʦʧʦʨʳ - ʩʪʦʣʴʢʦ ʞʝ ʤʦʣʝʢʫʣ ʠ ʚʳʭʦʜʷʪ 

ʯʝʨʝʟ ʤʠʢʨʦʧʦʨʳ ʠʟ ʩʦʩʫʜʘ ʥʘʨʫʞʫ. ʇʦʵʪʦʤʫ ʜʘʚʣʝ-

ʥʠʷ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ ʨʘʚʥʳ. ʂʦʣʠʯʝʩʪʚʦ ʚʥʫʪʨʝʥ-

ʥʠʭ ʤʦʣʝʢʫʣ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʠ ʜʘʚʣʝʥʠʝ ʥʝ ʠʟʤʝʥʷ-

ʝʪʩʷ. 

ɺʢʣʶʯʠʤ ʥʘʛʨʝʚʘʪʝʣʴ ʚ ʩʦʩʫʜʝ. ʇʫʩʪʴ ʪʨʫʙʢʘ 

ʥʝ ʧʦʛʨʫʞʝʥʘ ʚ ʚʦʜʫ ʠ ʧʦʵʪʦʤʫ ʜʘʚʣʝʥʠʷ ʚ ʩʦʩʫʜʝ ʠ 

ʩʥʘʨʫʞʠ ʨʘʚʥʳ, ʪʘʢ ʢʘʢ ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʩʦʩʫʜʘ 

ʩʦʦʙʱʘʝʪʩʷ ʩ ʚʥʝʰʥʠʤ ʯʝʨʝʟ ʪʨʫʙʢʫ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʥʫʪʨʠ ʧʦʚʳʰʘʝʪʩʷ. ʊʝʧʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚʥʫʪʨʝʥ-

ʥʠʭ ʤʦʣʝʢʫʣ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʜʘʚʣʝʥʠʷ, ʨʘʚʥʦʛʦ ʥʘʨʫʞʥʦʤʫ, ʚ ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʠʟ-

ʥʫʪʨʠ ʙʫʜʝʪ ʫʜʘʨʷʪʴʩʷ ʤʝʥʴʰʝ ʤʦʣʝʢʫʣ, ʯʝʤ ʩʥʘ-

ʨʫʞʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʥʴʰʝ ʤʦʣʝʢʫʣ ʧʦʧʘʜʘʝʪ ʠʟ-

ʥʫʪʨʠ ʚ ʩʪʚʦʨ ʤʠʢʨʦʧʦʨ ʠ ʚʳʭʦʜʠʪ ʥʘʨʫʞʫ. ʂʦʣʠ-

ʯʝʩʪʚʦ ʞʝ ʚʥʝʰʥʠʭ ʤʦʣʝʢʫʣ, ʫʜʘʨʷʶʱʠʭʩʷ ʚ ʩʪʝʥʢʫ 

ʩʥʘʨʫʞʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʇʦʵʪʦʤʫ ʚ ʩʦʩʫʜ ʯʝʨʝʟ ʤʠʢ-

ʨʦʧʦʨʳ ʚʭʦʜʠʪ ʙʦʣʴʰʝ ʤʦʣʝʢʫʣ, ʯʝʤ ʚʳʭʦʜʠʪ ʠʟ-

ʥʫʪʨʠ. ɺʥʝʰʥʠʝ ʤʦʣʝʢʫʣʳ, ʧʦʧʘʚʰʠʝ ʚ ʩʦʩʫʜ, ʫʚʝ-

ʣʠʯʠʚʘʶʪ ʩʚʦʶ ʪʝʧʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʠ ʜʦʣʞʥʳ ʙʳ 

ʫʚʝʣʠʯʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ. ʅʦ ʵʪʦ ʥʝ ʧʦʟʚʦ-

ʣʷʝʪ ʩʜʝʣʘʪʴ ʪʨʫʙʢʘ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʚʥʫʪʨʝʥʥʠʡ 

ʦʙʲʝʤ ʩʦʦʙʱʘʝʪʩʷ ʩ ʘʪʤʦʩʬʝʨʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʨʫʞʥʳʡ ʚʦʟʜʫʭ ʥʝʧʨʝʨʳʚʥʦ ʟʘʩʘʩʳʚʘʝʪʩʷ ʚʥʫʪʨʴ 

ʩʦʩʫʜʘ ʯʝʨʝʟ ʤʠʢʨʦʧʦʨʳ ʠ ʟʘʪʝʤ ʯʝʨʝʟ ʪʨʫʙʢʫ ʚʳ-

ʭʦʜʠʪ ʥʘʨʫʞʫ. ʍʦʪʷ ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ 

ʨʘʚʥʳʝ. 

ʇʦʛʨʫʟʠʤ ʪʨʫʙʢʫ ʠʟ ʩʦʩʫʜʘ ʛʣʫʙʦʢʦ ʚ ʚʦʜʫ ʪʘʢ, 

ʯʪʦ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ ʥʝ ʩʤʦʞʝʪ ʧʨʝʦʜʦʣʝʪʴ 

ʜʘʚʣʝʥʠʝ ʚʦʜʥʦʛʦ ʩʪʦʣʙʘ ʠ ʚʦʟʜʫʭ ʥʝ ʙʫʜʝʪ ʚʳʭʦ-

ʜʠʪʴ ʯʝʨʝʟ ʪʨʫʙʢʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʣʝʢʫʣ ʫʜʘʨʷʝʪʩʷ ʚ ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʠʟʥʫʪʨʠ ʠ ʩʥʘ-

ʨʫʞʠ. ɸ ʨʘʟ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʫʜʘʨʷʝʪʩʷ 

ʚ ʩʪʝʥʢʠ, ʪʦ ʠ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʧʦʧʘʜʘʝʪ 

ʚ ʤʠʢʨʦʧʦʨʳ ʠʟʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 

ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʭʦʜʠʪ ʚ ʩʦʩʫʜ ʠ ʚʳʭʦʜʠʪ ʠʟ 

ʥʝʛʦ ʯʝʨʝʟ ʤʠʢʨʦʧʦʨʳ. ʅʦ ʪʘʢ ʢʘʢ ʪʝʧʣʦʚʳʝ ʩʢʦʨʦ-

ʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʤʦʣʝʢʫʣ ʚʳʰʝ, ʪʦ ʠ ʜʘʚʣʝʥʠʝ ʥʘ 

ʩʪʝʥʢʠ ʠʟʥʫʪʨʠ ʚʳʰʝ, ʯʝʤ ʩʥʘʨʫʞʠ. ʇʦʚʳʰʝʥʥʦʝ 

ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʩʦʩʫʜʘ ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʚʳ-

ʩʦʢʦʡ ʪʝʧʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʤʦʣʝʢʫʣ. 

ɽʩʣʠ ʫʤʝʥʴʰʠʪʴ ʛʣʫʙʠʥʫ ʧʦʛʨʫʞʝʥʠʷ ʪʨʫʙʢʠ ʪʘʢ, 

ʯʪʦ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ ʧʨʝʚʳʩʠʪ ʜʘʚʣʝʥʠʝ ʚʦʜ-

ʥʦʛʦ ʩʪʦʣʙʘ, ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ ʧʦʥʠʟʠʪʩʷ ʠ ʠʟ 

ʪʨʫʙʢʠ ʥʘʯʥʫʪ ʚʳʭʦʜʠʪʴ ʧʫʟʳʨʴʢʠ ʚʦʟʜʫʭʘ. ʇʨʠ 

ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʨʦʚ ʤʦʣʝʢʫʣ ʚ ʩʪʝʥʢʫ ʠʟʥʫʪʨʠ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʋʤʝʥʴʰʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʷ-

ʱʠʭ ʤʦʣʝʢʫʣ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʝ ʤʦʣʝʢʫʣ ʚʭʦʜʠʪ ʯʝ-

ʨʝʟ ʤʠʢʨʦʧʦʨʳ ʚ ʩʦʩʫʜ, ʯʝʤ ʚʳʭʦʜʠʪ ʠʟ ʥʝʛʦ. ʏʝʤ 

ʤʝʥʴʰʝ ʛʣʫʙʠʥʘ ʧʦʛʨʫʞʝʥʠʷ - ʪʝʤ ʙʦʣʴʰʝ ʚʦʟʜʫʭʘ 

ʙʫʜʝʪ ʟʘʩʘʩʳʚʘʪʴʩʷ ʚ ʩʦʩʫʜ ʠ ʙʦʣʴʰʝ ʧʫʟʳʨʴʢʦʚ ʙʫ-

ʜʝʪ ʚʳʭʦʜʠʪʴ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʩʘʩʳʚʘ-

ʝʤʦʛʦ ʚʦʟʜʫʭʘ ʙʫʜʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʪʨʫʙʢʘ ʥʝ ʧʦʛʨʫ-

ʞʝʥʘ ʚ ʚʦʜʫ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ 

ʙʫʜʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʦʟʜʫʭ ʯʝʨʝʟ ʪʨʫʙʢʫ ʥʝ ʚʳʭʦʜʠʪ 

ʥʘʨʫʞʫ. 

ʄʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʚʥʫʪʨʝʥʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʩʦʩʫʜʘ ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʭʣʘʜʠʪʝʣʷ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʩʝ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʥʘʦʙʦʨʦʪ. ɹʦʣʴʰʝ ʤʦʣʝʢʫʣ ʫʜʘʨʷʝʪʩʷ ʠʟʥʫʪʨʠ ʚ 

ʩʪʝʥʢʠ ʩʦʩʫʜ, ʪʘʢ ʢʘʢ ʪʝʧʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʤʦʣʝʢʫʣ 

ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʫʤʝʥʴʰʠʣʠʩʴ. ʀ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʘʚ-

ʣʝʥʠʷ, ʨʘʚʥʦʛʦ ʥʘʨʫʞʥʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʨʦʚ ʤʦʣʝʢʫʣ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʝ ʤʦʣʝ-

ʢʫʣ ʫʜʘʨʷʝʪʩʷ ʠʟʥʫʪʨʠ ʚ ʩʪʝʥʢʫ ʠ ʙʦʣʴʰʝ ʤʦʣʝʢʫʣ 

ʧʦʧʘʜʘʝʪ ʚ ʩʪʚʦʨ ʤʠʢʨʦʧʦʨ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʙʦʣʴʰʝ ʤʦʣʝʢʫʣ ʚʳʭʦʜʠʪ ʯʝʨʝʟ ʤʠʢʨʦʧʦʨʳ ʩʪʝʥʢʠ 

ʥʘʨʫʞʫ. ʕʪʦʪ ʵʬʬʝʢʪ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ 

- ʨʘʟʤʝʨ ʤʠʢʨʦʧʦʨ ʤʥʦʛʦ ʤʝʥʴʰʝ ʜʣʠʥʳ ʩʚʦʙʦʜ-

ʥʦʛʦ ʧʨʦʙʝʛʘ ʤʦʣʝʢʫʣ.  

ʕʪʦ ʢʦʥʝʯʥʦ ʫʜʠʚʠʪʝʣʴʥʦ - ʥʝʪ ʥʠʢʘʢʦʛʦ 

ʥʘʩʦʩʘ, ʘ ʤʦʣʝʢʫʣʳ ʚʦʟʜʫʭʘ ʥʝʧʨʝʨʳʚʥʦ ʟʘʩʘʩʳʚʘ-

ʝʪʩʷ ʯʝʨʝʟ ʤʠʢʨʦʧʦʨʳ ʚ ʩʦʩʫʜ, ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʵʪʦʤ 

ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ. ʀ ʵʪʦ ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ 

ʥʝ ʫʨʘʚʥʠʚʘʝʪʩʷ ʩ ʚʥʝʰʥʠʤ ʜʘʚʣʝʥʠʝʤ, ʢʘʢ ʝʩʣʠ ʙʳ 

ʩʪʝʥʢʘ ʙʳʣʘ ʥʝʧʨʦʥʠʮʘʝʤʦʡ. ʊʦ ʝʩʪʴ, ʪʘʢʘʷ ʩʪʝʥʢʘ 

ʠʤʝʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʚʦʡʩʪʚʘ ʥʝʧʨʦʥʠʮʘʝʤʦʡ 

ʩʪʝʥʢʠ ʠ ʩʪʝʥʢʠ ʩ ʦʪʚʝʨʩʪʠʷʤʠ. ɺʦʟʴʤʝʤ ʜʣʷ ʧʨʠ-

ʤʝʨʘ ʦʩʤʦʩ. ʇʦʣʫʧʨʦʥʠʮʘʝʤʘʷ ʤʝʤʙʨʘʥʘ ʨʘʟʜʝʣʷʝʪ 

ʩʦʣʷʥʦʡ ʨʘʩʪʚʦʨ ʠ ʯʠʩʪʫʶ ʚʦʜʫ. ɼʣʷ ʤʦʣʝʢʫʣ ʩʦʣʠ 

ʤʝʤʙʨʘʥʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʥʠʮʘʝʤʦʡ. ɼʣʷ ʤʦʣʝʢʫʣ 

ʚʦʜʳ ʤʝʤʙʨʘʥʘ ʧʨʦʥʠʮʘʝʤʘ. ʇʦʵʪʦʤʫ ʤʦʣʝʢʫʣʳ 

ʚʦʜʳ ʧʨʦʭʦʜʷʪ ʚ ʩʦʣʷʥʦʡ ʨʘʩʪʚʦʨ, ʩʦʟʜʘʚʘʷ ʦʩʤʦʪʠ-

ʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʝʤʙʨʘʥʘ ʪʘʢ ʞʝ 

ʩʦʯʝʪʘʝʪ ʩʚʦʡʩʪʚʘ ʥʝʧʨʦʥʠʮʘʝʤʦʡ ʠ ʧʨʦʥʠʮʘʝʤʦʡ 

ʤʝʤʙʨʘʥ. ɽʩʣʠ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨ ʧʦʨ ʚ ʤʝʤʙʨʘʥʝ, 

ʪʦ ʦʥʘ ʩʪʘʥʝʪ ʧʨʦʥʠʮʘʝʤʦʡ ʜʣʷ ʚʩʝʭ ʤʦʣʝʢʫʣ ʠ ʦʩ-

ʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʩʦʟʜʘʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ. ʂʘʢ ʠ ʚ 

ʩʣʫʯʘʝ ʩ ʦʩʤʦʩʦʤ, ʨʘʟʤʝʨ ʤʠʢʨʦʧʦʨ ʚ ʩʪʝʥʢʝ ʠʤʝʝʪ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. ʉʪʦʠʪ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨ ʤʠʢ-

ʨʦʧʦʨ ʠ ʵʬʬʝʢʪ ʂʥʫʜʩʝʥʘ ʪʘʢʞʝ ʠʩʯʝʟʥʝʪ. 

ʕʪʦ ʢʦʥʝʯʥʦ ʧʨʦʰʣʳʡ ʚʝʢ - ʩʪʝʥʢʘ ʠʟ ʥʝʦʙʦ-

ʞʞʝʥʥʦʡ ʛʣʠʥʳ. ʅʦ ʩʝʡʯʘʩ ʫʞʝ ʩʦʟʜʘʥʘ ʤʝʤʙʨʘʥʘ 

ʠʟ ʛʨʘʬʝʥʘ ʩ ʥʘʥʦʧʦʨʘʤʠ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 4 ʥʘʥʦ-

ʤʝʪʨʦʚ [6]. ʀ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʫ 

ʥʘʥʦʧʦʨ ʥʝʪ ʩʪʝʥʦʢ, ʪʘʢ ʢʘʢ ʪʦʣʱʠʥʘ ʛʨʘʬʝʥʘ - ʵʪʦ 

1 ʘʪʦʤ ʫʛʣʝʨʦʜʘ. ʊʘʢʘʷ ʛʨʘʬʝʥʦʚʘʷ ʤʝʤʙʨʘʥʘ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʝʡ ʩʪʝʥʢʠ ʠʟ ʥʝ-

ʦʙʦʞʞʝʥʥʦʡ ʛʣʠʥʳ. 



Sciences of Europe # 29, (2018)  41 

ʊʝʧʣʦʚʘʷ ʜʠʬʬʫʟʠʷ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʦʡ 

ʪʝʧʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʤʦʣʝʢʫʣ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʫʜʘ-

ʨʷʝʪʩʷ ʚ ʩʪʝʥʢʠ ʩʥʘʨʫʞʠ ʠ ʠʟʥʫʪʨʠ ʩʦʩʫʜʘ. ʅʦ ʢʦ-

ʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ, ʫʜʘʨʷʶʱʠʭʩʷ ʚ ʩʪʝʥʢʠ ʩʦʩʫʜʘ, 

ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʠ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ - ʫʚʝʣʠʯʠʚʘʷ 

ʠʣʠ ʫʤʝʥʴʰʘʷ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ ʚ ʩʦʩʫʜʝ. ʋʚʝ-

ʣʠʯʠʚʘʝʤ ʜʘʚʣʝʥʠʝ - ʙʦʣʴʰʝ ʤʦʣʝʢʫʣ ʫʜʘʨʷʝʪʩʷ ʚ 

ʩʪʝʥʢʠ ʠʟʥʫʪʨʠ ʠ ʙʦʣʴʰʝ ʤʦʣʝʢʫʣ ʚʳʣʝʪʘʝʪ ʯʝʨʝʟ 

ʥʘʥʦʧʦʨʳ. ʂʘʢ ʚ ʩʣʫʯʘʝ ʩ ʪʝʧʣʦʚʦʡ ʜʠʬʬʫʟʠʝʡ ʩ ʧʦ-

ʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʥʫʪʨʠ ʩʦʩʫʜʘ. ʋʤʝʥʴ-

ʰʘʝʤ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ - ʤʝʥʴʰʝ ʤʦʣʝʢʫʣ ʚʳʣʝ-

ʪʘʝʪ ʠʟ ʩʦʩʫʜʘ. ʂʘʢ ʚ ʩʣʫʯʘʝ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʦʡ ʚʥʫʪʨʠ ʩʦʩʫʜʘ. ʋʩʣʦʚʠʝ ʨʘʚʝʥʩʪʚʘ ʧʦʪʦʢʦʚ 

ʯʝʨʝʟ ʥʘʥʦʧʦʨʳ. 
ὖ

Ὕ
 
ὖ

ЍὝ
 

ʋʚʝʣʠʯʠʚʘʝʤ ʠʣʠ ʫʤʝʥʴʰʘʝʤ ʪʝʤʧʝʨʘʪʫʨʫ ʚ B 

- ʧʦʪʦʢ ʤʦʣʝʢʫʣ ʠʟ B ʫʤʝʥʴʰʘʝʪʩʷ ʠʣʠ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ. ʋʚʝʣʠʯʠʚʘʝʤ ʠʣʠ ʫʤʝʥʴʰʘʝʤ ʜʘʚʣʝʥʠʝ ʚ B - 

ʧʦʪʦʢ ʤʦʣʝʢʫʣ ʠʟ B ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʣʠ ʫʤʝʥʴʰʘ-

ʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʨʝʟ ʥʘʥʦʧʦʨʳ ʧʨʦʣʝʪʘʝʪ ʨʘʟʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ. ʂʘʢ ʝʩʣʠ ʙʳ 

ʥʘ ʵʪʦʡ ʤʝʤʙʨʘʥʝ ʥʘʭʦʜʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʜʝʤʦʥʦʚ, 

ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʧʫʩʢʘʣʠ ʙʳ ʤʦʣʝʢʫʣʳ ʩ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ. ʊʦ ʝʩʪʴ, ʤʦʞʥʦ ʧʨʝʢʨʘʩʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʜʝʤʦ-

ʥʦʚ, ʠʤʝʷ ʧʨʠ ʵʪʦʤ ʘʥʘʣʦʛʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʄʦʞʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʘʚʣʝ-

ʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʨʘʚʝʥʩʪʚʦ ʧʦʪʦʢʦʚ. ʂʘʢ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʨʫʙʢʘ ʩʣʠʰʢʦʤ ʛʣʫʙʦʢʦ ʧʦʛʨʫ-

ʞʝʥʘ ʚ ʚʦʜʫ ʠ ʚʦʟʜʫʭ ʯʝʨʝʟ ʥʝʸ ʥʝ ʚʳʭʦʜʠʪ.  

ɺʩʧʦʤʥʠʤ, ʢʘʢ ʧʨʦʮʝʩʩ ʩʪʦʣʢʥʦʚʝʥʠʷ ʤʦʣʝʢʫʣ 

ʩʦ ʩʪʝʥʢʘʤʠ ʦʧʠʩʳʚʘʝʪʩʷ ʫ ʉʠʚʫʭʠʥʘ ɼ.ɺ. [5, ʩ. 

188]. ɼʣʷ ʮʝʣʝʡ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʤʦʣʝʢʫʣʳ ʩʦ ʩʪʝʥʢʦʡ ʫʜʦʙʥʦ ʤʳʩʣʝʥʥʦ ʨʘʟ-

ʜʝʣʠʪʴ ʥʘ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʦʣʝʢʫʣʘ ʟʘ-

ʤʝʜʣʷʝʪʩʷ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʢʘʢ ʙʳ ʧʨʠʣʠʧʘʷ ʢ 

ʩʪʝʥʢʝ. ʇʨʠ ʵʪʦʤ ʥʘ ʩʪʝʥʢʫ ʥʦʨʤʘʣʴʥʦ ʜʝʡʩʪʚʦʚʘʣʘ 

ʙʳ ʩʠʣʘ Ὂ, ʝʩʣʠ ʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʣʝʢʫʣ ʦʛʨʘ-

ʥʠʯʠʚʘʣʦʩʴ ʪʦʣʴʢʦ ʧʝʨʚʳʤ ʵʪʘʧʦʤ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʤʦʣʝʢʫʣʘ ʦʪʪʘʣʢʠʚʘʝʪʩʷ ʩʪʝʥʢʦʡ, ʫʩʢʦʨʷʝʪʩʷ ʠ ʦʪ-

ʩʢʘʢʠʚʘʝʪ ʦʪ ʩʪʝʥʢʠ. ʕʪʘ ʩʠʣʘ ʧʦʜʦʙʥʘ ʩʠʣʝ ʦʪʜʘʯʠ 

ʧʨʠ ʚʳʩʪʨʝʣʝ ʠʟ ʦʨʫʜʠʷ, ʛʜʝ ʤʦʣʝʢʫʣʳ ʠʛʨʘʶʪ ʨʦʣʴ 

ʩʥʘʨʷʜʦʚ. ʇʨʠ ʵʪʦʤ ʥʘ ʩʪʝʥʢʫ ʥʦʨʤʘʣʴʥʦ ʜʝʡʩʪʚʦ-

ʚʘʣʘ ʙʳ ʩʠʣʘ Ὂ, ʝʩʣʠ ʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʣʝʢʫʣ 
ʩʦ ʩʪʝʥʢʦʡ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʪʦʣʴʢʦ ʚʪʦʨʳʤ ʵʪʘʧʦʤ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʠ ʩʠʣʳ ʜʝʡʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʦʜʥʫ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʩʠʣʫ Ὂ
 Ὂ  Ὂ. ʊʘʢ ʢʘʢ ʩʨʝʜʥʠʝ ʪʝʧʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʤʦʣʝ-

ʢʫʣ ʨʘʚʥʳ, ʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ Ὂ  Ὂ Ὂςϳ . 

ʂʦʛʜʘ ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ ʩʦʩʫʜʘ 

ʨʘʚʥʳ, ʪʦ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʫʜʘʨʷʝʪʩʷ ʚ 

ʤʝʤʙʨʘʥʳ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʠ ʧʦʧʘʜʘʝʪ ʚ ʥʘʥʦʧʦʨʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʨʝʟ ʥʘʥʦʧʦʨʳ ʚʣʝʪʘʝʪ ʠ ʚʳʣʝʪʘʝʪ 

ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ. ʊʘʢ ʢʘʢ ʚʣʝʪʘʝʪ ʠ ʚʳ-

ʣʝʪʘʝʪ ʚʝʣʠʢʦʝ ʤʥʦʞʝʩʪʚʦ ʤʦʣʝʢʫʣ, ʪʦ ʜʣʷ ʢʘʞʜʦʡ 

ʚʣʝʪʘʶʱʝʡ ʤʦʣʝʢʫʣʳ ʥʘʡʜʸʪʩʷ "ʟʝʨʢʘʣʴʥʦ" ʚʳʣʝʪʘ-

ʶʱʘʷ ʤʦʣʝʢʫʣʘ. ʂʘʢ ʝʩʣʠ ʙʳ ʤʦʣʝʢʫʣʘ ʥʝ ʚʣʝʪʝʣʘ ʚ 

ʩʦʩʫʜ, ʘ ʫʜʘʨʠʣʘʩʴ ʚ ʤʝʤʙʨʘʥʫ ʠ ʟʝʨʢʘʣʴʥʦ ʦʪʩʢʦ-

ʯʠʣʘ. ʀʟ-ʟʘ ʤʥʦʞʝʩʪʚʘ ʚʳʣʝʪʘʶʱʠʭ ʤʦʣʝʢʫʣ ʩʦ-

ʚʩʝʤ ʥʝ ʚʘʞʥʦ, ʯʪʦ ʤʦʣʝʢʫʣʘ "ʟʝʨʢʘʣʴʥʦ" ʚʳʣʝʪʝʣʘ 

ʩʦʚʩʝʤ ʠʟ ʜʨʫʛʦʡ ʥʘʥʦʧʦʨʳ. ʊʘʢʫʶ ʧʘʨʫ ʠʟ ʚʣʝʪʘʶ-

ʱʝʡ ʠ ʚʳʣʝʪʘʶʱʝʡ ʤʦʣʝʢʫʣ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʜ-

ʥʦʡ ʤʦʣʝʢʫʣʦʡ, ʢʦʪʦʨʘʷ ʫʜʘʨʠʣʘʩʴ ʠ ʦʪʩʢʦʯʠʣʘ ʦʪ 

ʤʝʤʙʨʘʥʳ. ʄʥʦʞʝʩʪʚʦ ʚʣʝʪʘʶʱʠʭ ʤʦʣʝʢʫʣ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʢʘʢ ʙʳ ʧʨʠʣʠʧʘʶʱʠʤʠ ʢ ʤʝʤʙʨʘʥʝ ʤʦʣʝʢʫ-

ʣʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʩʠʣʫ Ὂ. ʄʥʦʞʝʩʪʚʦ ʚʳʣʝʪʘ-
ʶʱʠʭ ʤʦʣʝʢʫʣ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʘʢ ʙʳ ʦʪʣʠʧʘʶ-

ʱʠʤʠ ʦʪ ʤʝʤʙʨʘʥʳ ʤʦʣʝʢʫʣʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ 

ʩʠʣʫ Ὂ. ɸ ʤʥʦʞʝʩʪʚʦ ʚʣʝʪʘʶʱʠʭ ʠ ʚʳʣʝʪʘʶʱʠʭ 
ʤʦʣʝʢʫʣ ʩʦʟʜʘʶʪ ʩʠʣʫ Ὂ  Ὂ  Ὂ. ʋʤʝʥʴʰʘʷ ʜʘʚ-
ʣʝʥʠʝ ʚʥʫʪʨʠ ʩʦʩʫʜʘ, ʤʳ ʫʤʝʥʴʰʘʝʤ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʣʝʪʘʶʱʠʭ ʤʦʣʝʢʫʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʯʘʩʪʠ ʚʣʝ-

ʪʘʶʱʠʭ ʤʦʣʝʢʫʣ ʥʝ ʥʘʭʦʜʠʪʩʷ ʧʘʨʥʦʡ ʚʳʣʝʪʘʶʱʝʡ 

ʤʦʣʝʢʫʣʳ. ʊʦ ʝʩʪʴ, ʪʘʢʠʝ ʚʣʝʪʘʶʱʠʝ ʤʦʣʝʢʫʣʳ, 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʘʢ ʙʳ ʧʨʠʣʠʧʰʠʤʠ ʢ ʤʝʤʙʨʘʥʝ ʤʦ-

ʣʝʢʫʣʘʤʠ. ʕʪʠ ʤʦʣʝʢʫʣʳ ʚʣʝʪʘʶʪ ʚ ʩʦʩʫʜ ʠ ʩʪʘʥʦ-

ʚʷʪʩʷ ʯʘʩʪʴʶ ʩʦʩʫʜʘ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʠ ʧʨʠʣʠʧʘʣʠ ʢ 

ʤʝʤʙʨʘʥʝ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʤʦʣʝʢʫʣʘ ʧʨʠʣʠʧʣʘ ʢ 

ʤʝʤʙʨʘʥʝ. ʕʪʘ ʤʦʣʝʢʫʣʘ ʢʦʣʝʙʘʣʘʩʴ ʙʳ, ʢʘʢ ʠ ʚʩʝ 

ʜʨʫʛʠʝ ʘʪʦʤʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ. ʀ ʵʪʠ ʢʦ-

ʣʝʙʘʥʠʷ ʫʞʝ ʥʝ ʚʣʠʷʣʠ ʙʳ ʥʝ ʮʝʥʪʨ ʤʘʩʩ ʩʦʩʫʜʘ. 

ʕʪʦ ʘʥʘʣʦʛʠʯʥʦ ʭʘʦʪʠʯʥʳʤ ʜʚʠʞʝʥʠʷʤ ʤʦʣʝʢʫʣʳ, 

ʢʦʪʦʨʘʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʠ 

ʭʘʦʪʠʯʥʦ ʣʝʪʘʝʪ ʚʥʫʪʨʠ ʩʦʩʫʜʘ. ʀ ʵʪʠ ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʪʘʢʞʝ ʫʞʝ ʥʝ ʚʣʠʷʶʪ ʥʘ ʮʝʥʪʨ ʤʘʩʩ ʩʦʩʫʜʘ. ʕʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʠʣʳ Ὂ. ʋʚʝʣʠʯʠʚʘʷ ʚʥʫʪʨʝʥ-
ʥʝʝ ʜʘʚʣʝʥʠʝ, ʤʳ ʫʚʝʣʠʯʠʚʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʳʣʝʪʘ-

ʶʱʠʭ ʤʦʣʝʢʫʣ. ɼʣʷ ʵʪʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʣʝʪʘʶ-

ʱʠʭ ʤʦʣʝʢʫʣ ʪʘʢʞʝ ʥʝʪ ʧʘʨʥʳʭ ʚʣʝʪʘʶʱʠʭ 

ʤʦʣʝʢʫʣ. ʇʦʵʪʦʤʫ ʪʘʢʠʝ ʤʦʣʝʢʫʣʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʢʘʢ ʙʳ ʦʪʣʠʧʘʶʱʠʤʠ ʦʪ ʤʝʤʙʨʘʥʳ ʤʦʣʝʢʫʣʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʩʠʣʫ Ὂ. ɼʦ ʚʳʣʝʪʘ ʦʥʠ ʙʳʣʠ 
ʯʘʩʪʴʶ ʩʦʩʫʜʘ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʠ ʙʳʣʠ ʧʨʠʣʠʧʰʠʤʠ 

ʢ ʤʝʤʙʨʘʥʝ. ʀʭ ʢʦʣʝʙʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʦʡ ʨʝʰʸʪʢʠ ʠʣʠ ʭʘʦʪʠʯʥʦʝ ʜʚʠʞʝʥʠʝ ʚʥʫʪʨʠ ʩʦ-

ʩʫʜʘ ʥʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʮʝʥʪʨ ʤʘʩʩ ʩʦʩʫʜʘ. 

ʊʦ ʝʩʪʴ, ʛʨʘʬʝʥʦʚʘʷ ʤʝʤʙʨʘʥʘ ʩ ʥʘʥʦʧʦʨʘʤʠ ʧʦʟʚʦ-

ʣʷʝʪ ʨʝʘʣʴʥʦ, ʘ ʥʝ ʤʳʩʣʝʥʥʦ ʨʘʟʜʝʣʷʪʴ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʤʦʣʝʢʫʣ ʩ ʤʝʤʙʨʘʥʦʡ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ. 

ʉʨʘʚʥʠʤ ʜʚʘ ʩʦʩʫʜʘ. ʆʜʠʥ ʩʦʩʫʜ ʩ ʤʝʤʙʨʘʥʦʡ 

ʠ ʜʝʤʦʥʘʤʠ. ɼʨʫʛʦʡ ʩʦʩʫʜ ʩ ʛʨʘʬʝʥʦʚʦʡ ʤʝʤʙʨʘʥʦʡ 

ʙʝʟ ʜʝʤʦʥʦʚ, ʥʦ ʩ ʥʘʥʦʧʦʨʘʤʠ. ʉʤ. ʨʠʩ. 1. 
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ʈʘʩʩʤʦʪʨʠʤ ʩʦʩʫʜ, ʫ ʢʦʪʦʨʦʛʦ ʦʜʥʘ ʩʪʝʥʢʘ - ɻ ʪʦ 

ʤʝʤʙʨʘʥʘ ʩ ʜʝʤʦʥʘʤʠ (1ʘ). ʇʣʦʱʘʜʠ ʤʝʤʙʨʘʥʳ ʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʝʥʢʠ ʨʘʚʥʳ Ὓ̇  Ὓ. ʂʦʛʜʘ ʜʝ-

ʤʦʥʳ ʥʝ ʨʘʙʦʪʘʶʪ, ʪʦ ʚʩʝ ʩʠʣʳ ʫʨʘʚʥʦʚʝʰʝʥʳ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʝʤʦʥʳ ʧʨʦʧʫʩʢʘʶʪ ʤʦʣʝʢʫʣʳ 

ʪʦʣʴʢʦ ʠʟ ʩʦʩʫʜʘ ʥʘʨʫʞʫ. ɺʥʝʰʥʠʝ ʩʠʣʳ ʜʘʚʣʝʥʠʷ 

ʥʘ ʤʝʤʙʨʘʥʫ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʝʥʢʫ ʩʦʩʫʜʘ 

ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ, ʪʘʢ ʢʘʢ ʚʩʝ ʚʥʝʰʥʠʝ ʤʦʣʝʢʫʣʳ 

ʫʜʘʨʷʶʪʩʷ ʠ ʦʪʩʢʘʢʠʚʘʶʪ ʦʪ ʤʝʤʙʨʘʥʳ ʠ ʩʪʝʥʢʠ. 

ʀʟʥʫʪʨʠ ʩʦʩʫʜʘ ʩʠʪʫʘʮʠʷ ʠʥʘʷ. ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʥʘ 

ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʩʪʝʥʢʠ Ὂ ὖὛ, ʛʜʝ P - ʜʘʚʣʝ-

ʥʠʝ ʛʘʟʘ, Ὓ - ʧʣʦʱʘʜʴ ʩʪʝʥʢʠ. ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʥʘ 

ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʤʙʨʘʥʳ Ὂ̇  ὖὛ˞
 Ὓ , ʛʜʝ Ὓ˞  Ὓ̇ , Ὓ - ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʥʘʥʦʧʦʨ 

ʚ ʤʝʤʙʨʘʥʝ. ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʥʘ ʤʝʤʙʨʘʥʫ ʤʝʥʴʰʝ, 

ʪʘʢ ʢʘʢ ʤʦʣʝʢʫʣʳ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʥʘʥʦʧʦʨʳ ʠ ʧʨʦ-

ʧʫʩʢʘʝʤʳʝ ʜʝʤʦʥʘʤʠ ʥʘʨʫʞʫ, ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʤʝʤʙʨʘʥʫ. ʅʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʪʝʥʢʠ ʜʝʡʩʪʚʫʝʪ "ʜʝʤʦʥʠʯʝʩʢʘʷ" ʩʠʣʘ Ὂˑ  Ὂ

 Ὂ̇  ὖὛ  ὖὛ  Ὓ  ὖὛ. ʅʦ ʪʘʢ ʢʘʢ ʵʪʘ 

ʩʠʣʘ ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʣʝʪʘʶʱʠʭ 

ʤʦʣʝʢʫʣ, ʪʦ Ὂˑ ὖ̞Ὓ̨ ςϳ . ʊʘʢ ʢʘʢ ʙʦʣʴʰʝ ʤʦʣʝʢʫʣ 

ʚʳʣʝʪʘʝʪ ʠʟ ʩʦʩʫʜʘ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ, ʪʦ ʯʝʨʝʟ ʦʪʚʝʨ-

ʩʪʠʝ ʚ ʩʦʩʫʜ ʥʝʧʨʝʨʳʚʥʦ ʟʘʩʘʩʳʚʘʝʪʩʷ ʚʥʝʰʥʠʡ 

ʚʦʟʜʫʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʨʫʛʦʡ ʩʦʩʫʜ, ʫ ʢʦʪʦʨʦʛʦ ʦʜʥʘ 

ʩʪʝʥʢʘ - ʵʪʦ ʤʝʤʙʨʘʥʘ ʩ ʥʘʥʦʧʦʨʘʤʠ ʠ ʙʝʟ ʜʝʤʦʥʦʚ 

(1ʙ). ʊʘʢʞʝ Ὓ̇  Ὓ. ɺʥʫʪʨʠ ʩʦʩʫʜʘ ʥʘʭʦʜʠʪʩʷ 

ʥʘʩʦʩ ʅ. ʂʦʛʜʘ ʥʘʩʦʩ ʥʝ ʨʘʙʦʪʘʝʪ, ʪʦ ʚʩʝ ʩʠʣʳ ʪʘʢʞʝ 

ʫʨʘʚʥʦʚʝʰʝʥʳ. ʅʘʩʦʩ ʟʘʨʘʙʦʪʘʣ ʠ ʩʪʘʣ ʟʘʢʘʯʠʚʘʪʴ 

ʚʦʟʜʫʭ ʚ ʩʦʩʫʜ. ʏʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚ ʩʦʩʫʜ ʥʝʧʨʝʨʳʚʥʦ 

ʟʘʩʘʩʳʚʘʝʪʩʷ ʥʘʨʫʞʥʳʡ ʚʦʟʜʫʭ. ɼʘʚʣʝʥʠʝ ʚʥʫʪʨʠ 

ʩʦʩʫʜʘ ʩʪʘʥʦʚʠʪʩʷ ʠʟʙʳʪʦʯʥʳʤ ὖ̞ ʠ ʙʦʣʴʰʝ ʤʦʣʝ-

ʢʫʣ ʚʳʣʝʪʘʝʪ ʠʟ ʩʦʩʫʜʘ, ʯʝʤ ʚʣʝʪʘʝʪ. ʅʘ ʚʥʫʪʨʝʥ-

ʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʜʘʚʣʝʥʠʷ 

Ὂ ὖ̞Ὓ. ʅʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʤʙʨʘʥʳ 
ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʜʘʚʣʝʥʠʷ Ὂ̇  ὖ̞ Ὓ  Ὓ , ʛʜʝ 
Ὓ˞  Ὓ̇ , Ὓ̨ - ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʥʘʥʦʧʦʨ ʚ ʤʝʤ-

ʙʨʘʥʝ. ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʥʘ ʤʝʤʙʨʘʥʫ ʤʝʥʴʰʝ, ʪʘʢ ʢʘʢ 

ʯʘʩʪʴ ʤʦʣʝʢʫʣ ʧʦʧʘʜʘʝʪ ʚ ʥʘʥʦʧʦʨʳ ʠ ʚʳʣʝʪʘʝʪ 

ʥʘʨʫʞʫ, ʥʝ ʦʢʘʟʳʚʘʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʝʤʙʨʘʥʫ. ʅʘ 

ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʜʝʡʩʪʚʫʝʪ ʨʝʟʫʣʴ-

ʪʠʨʫʶʱʘʷ ʩʠʣʘ Ὂ̋  Ὂ  Ὂ̇  ὖ̞Ὓ  ὖ̞ Ὓ
 Ὓ  ὖ̞Ὓ. ʅʦ ʪʘʢ ʢʘʢ ʵʪʘ ʩʠʣʘ ʪʘʢʞʝ ʩʦʟʜʘʸʪʩʷ ʟʘ 

ʩʯʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʣʝʪʘʶʱʠʭ ʤʦʣʝʢʫʣ, ʪʦ Ὂ̋
ὖ̞Ὓ̨ ςϳ . ʏʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʚ ʩʦʩʫʜʳ ʥʝʧʨʝʨʳʚʥʦ ʟʘ-

ʩʘʩʳʚʘʝʪʩʷ ʚʥʝʰʥʠʡ ʚʦʟʜʫʭ. ʈʝʟʫʣʴʪʘʪʳ ʚ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʳ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʝʤʦʥʳ ʪʦʣʴʢʦ ʚʧʫʩʢʘʶʪ 

ʤʦʣʝʢʫʣʳ ʚʥʫʪʨʴ ʩʦʩʫʜʘ (1ʚ). ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʥʘ 

ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ Ὂ ὖὛ. ʉʠʣʘ ʜʘʚ-
ʣʝʥʠʷ ʥʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʤʙʨʘʥʳ Ὂ̇ 
 ὖὛ˞  Ὓ . ʅʦ ʚʣʝʪʘʶʱʠʝ ʚ ʩʦʩʫʜ ʤʦʣʝʢʫʣʳ ʩʦ-
ʟʜʘʶʪ ʩʠʣʫ Ὂ ὖὛ̨ ςϳ , ʢʦʪʦʨʘʷ ʜʝʡʩʪʚʫʝʪ ʥʘ ʚʥʫʪ-

ʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʦ ʩ ʩʠ-

ʣʦʡ Ὂ̇. ʅʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʜʝʡʩʪʚʫʝʪ 

"ʜʝʤʦʥʠʯʝʩʢʘʷ" ʩʠʣʘ Ὂˑ  Ὂ  Ὂ̇  Ὂ  ὖὛ

 ὖὛ  Ὓ  ὖὛ̨ ςϳ  ὖὛ̨ ςϳ. ʏʝʨʝʟ ʦʪʚʝʨʩʪʠʝ 

ʚʦʟʜʫʭ ʥʝʧʨʝʨʳʚʥʦ ʚʳʭʦʜʠʪ ʥʘʨʫʞʫ. 

ɺ ʜʨʫʛʦʤ ʩʦʩʫʜʝ ʥʘʩʦʩ ʦʪʢʘʯʠʚʘʝʪ ʚʦʟʜʫʭ ʠʟ 

ʩʦʩʫʜʘ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʥʘʨʫʞʫ (1ʛ). ɺʥʫʪʨʠ ʩʦʩʫʜʘ 

ʩʦʟʜʘʸʪʩʷ ʨʘʟʨʝʞʝʥʠʝ. ʇʦʵʪʦʤʫ ʚʥʝʰʥʝʝ ʜʘʚʣʝʥʠʝ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʟʙʳʪʦʯʥʳʤ ὖ̞ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʥʫʪʨʝʥʥʝʤʫ ʜʘʚʣʝʥʠʶ. ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʥʘ ʚʥʝʰ-

ʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ Ὂ ὖ̞Ὓ. ʉʠʣʘ ʜʘʚʣʝʥʠʷ 
ʥʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʤʙʨʘʥʳ Ὂ̇  ὖ̞ Ὓ˞
 Ὓ . ʊʘʢ ʢʘʢ ʚʥʫʪʨʠ ʨʘʟʨʝʞʝʥʠʝ, ʪʦ ʚʣʝʪʘʝʪ ʙʦʣʴʰʝ 
ʤʦʣʝʢʫʣ, ʯʝʤ ʚʳʣʝʪʘʝʪ. ʀ ʵʪʠ ʚʣʝʪʘʶʱʠʝ ʚ ʩʦʩʫʜ 

ʤʦʣʝʢʫʣʳ ʩʦʟʜʘʶʪ ʩʠʣʫ Ὂ ὖ̞ Ὓ̨ ςϳ, ʢʦʪʦʨʘʷ ʜʝʡ-
ʩʪʚʫʝʪ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʦʜʥʦʥʘ-

ʧʨʘʚʣʝʥʦ ʩ ʩʠʣʦʡ Ὂ̇. ʅʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʪʝʥʢʠ ʜʝʡʩʪʚʫʝʪ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʠʣʘ Ὂ̋  Ὂ
 Ὂ̇  Ὂ  ὖ̞Ὓ  ὖ̞ Ὓ  Ὓ  ὖ̞ Ὓ̨ ςϳ
 ὖ̞Ὓ̨ ςϳ. ʏʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚʦʟʜʫʭ ʠʟ ʩʦʩʫʜʘ ʥʝʧʨʝ-
ʨʳʚʥʦ ʚʳʭʦʜʠʪ ʥʘʨʫʞʫ. ʈʝʟʫʣʴʪʘʪʳ ʚ ʦʙʦʠʭ ʩʣʫ-

ʯʘʷʭ ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʳ. ɽʩʣʠ ʥʘʩʦʩ ʙʫ-

ʜʝʪ ʨʘʙʦʪʘʪʴ ʙʝʩʰʫʤʥʦ, ʪʦ ʚʥʝʰʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ 

ʥʝ ʩʤʦʞʝʪ ʦʪʣʠʯʠʪʴ, ʛʜʝ ʩʦʩʫʜ ʩ ʜʝʤʦʥʘʤʠ, ʘ ʛʜʝ ʩʦ-

ʩʫʜ ʩ ʥʘʩʦʩʦʤ. 

ɸʥʘʣʦʛ ʜʝʤʦʥʦʚ ʄʘʢʩʚʝʣʣʘ ʝʩʪʴ. ʆʩʪʘʝʪʩʷ 

ʧʨʦʚʝʨʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ - ʚʦʟʤʦʞʥʦ ʣʠ ʥʘ ʦʩʥʦʚʝ ʪʘ-

ʢʦʛʦ ʘʥʘʣʦʛʘ ʩʦʟʜʘʪʴ "ʚʝʯʥʳʡ" ʜʚʠʛʘʪʝʣʴ ʚʪʦʨʦʛʦ 

ʨʦʜʘ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʩʦ-

ʩʫʜ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ Ὂ̋  ὖ̞Ὓ̨ ςϳ . ʕʪʫ ʩʠʣʫ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ὖ̞ ʚʥʫʪʨʠ ʩʦʩʫʜʘ. ɼʣʷ ʵʪʦʛʦ ʢʦʘʢʩʠʘʣʴʥʦ ʧʨʠ-

ʩʪʨʦʠʤ ʢ ʩʦʩʫʜʫ ʧʦʨʰʥʝʚʦʡ ʥʘʩʦʩ. ʉʤ. ʨʠʩ. 2. 
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1- ʛʨʘʬʝʥʦʚʘʷ ʤʝʤʙʨʘʥʘ. 2 - ʩʦʩʫʜ. 3 - ʮʠʣʠʥʜʨ 

ʥʘʩʦʩʘ. 4 - ʧʦʨʰʝʥʴ ʥʘʩʦʩʘ ʩʦ ʰʪʦʢʦʤ. ʐʪʦʢ 

ʧʦʨʰʥʷ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʦʧʦʨʝ. 

ʉʦʩʫʜ ʪʘʢʞʝ ʞʝʩʪʢʦ ʩʢʨʝʧʣʝʥ ʩ ʮʠʣʠʥʜʨʦʤ ʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʝʜʠʥʫʶ ʜʝʪʘʣʴ. ɺ ʙʦʢʦʚʳʭ ʩʪʝʥʢʘʭ ʮʠʣʠʥ-

ʜʨʘ ʥʘʩʦʩʘ ʠʤʝʶʪʩʷ ʦʪʚʝʨʩʪʠʷ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚʥʫʪ-

ʨʝʥʥʠʝ ʦʙʲʝʤʳ ʩʦʩʫʜʘ ʠ ʮʠʣʠʥʜʨʘ ʩʦʦʙʱʘʶʪʩʷ. ʉʦ-

ʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʤʦʛʫʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʥʝʧʦʜʚʠʞʥʦʤʫ 

ʧʦʨʰʥʶ. ʇʨʠ ʵʪʦʤ ʚʥʫʪʨʠ ʩʦʩʫʜʘ ʠ ʮʠʣʠʥʜʨʘ ʙʫʜʝʪ 

ʩʦʟʜʘʚʘʪʴʩʷ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʠʣʠ ʨʘʟʨʝʞʝʥʠʝ. 

ʇʫʩʪʴ ʚʥʝʰʥʷʷ ʩʠʣʘ ʩʜʚʠʥʫʣʘ ʩʦʩʫʜ ʩ ʮʠʣʠʥ-

ʜʨʦʤ ʚʧʨʘʚʦ. ɺʥʫʪʨʠ ʩʦʩʫʜʘ ʠ ʮʠʣʠʥʜʨʘ ʩʦʟʜʘʝʪʩʷ 

ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ὖ̞. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʨʝʟ ʥʘʥʦ-
ʧʦʨʳ ʚʳʣʝʪʘʝʪ ʙʦʣʴʰʝ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ 

ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʩʠʣʫ 

Ὂ̋  ὖ̞Ὓ̨ ςϳ . ʀʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʪʘʢʞʝ ʩʦʟʜʘʝʪ 

ʩʠʣʫ ʜʘʚʣʝʥʠʷ ʥʘ ʪʦʨʮʝʚʫʶ ʩʪʝʥʢʫ ʮʠʣʠʥʜʨʘ ʥʘʩʦʩʘ 

Ὂ˟  ὖ̞Ὓ˟, ʛʜʝ Ὓ˟ - ʧʣʦʱʘʜʴ ʪʦʨʮʝʚʦʡ ʩʪʝʥʢʠ ʮʠ-

ʣʠʥʜʨʘ. ʕʪʠ ʜʚʝ ʩʠʣʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʪ. ʏʪʦʙʳ ʩʦ-

ʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʧʨʦʜʦʣʞʠʣʠ ʜʚʠʞʝʥʠʝ ʧʦʩʣʝ ʧʝʨ-

ʚʦʥʘʯʘʣʴʥʦʛʦ ʪʦʣʯʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ Ὂ̋  Ὂ˟ 

ʠʣʠ ὖ̞Ὓ̨ ςϳ  ὖ̞Ὓ˟. ʊʘʢ ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ ʦʙʲʸʤʳ 
ʩʦʩʫʜʘ ʠ ʮʠʣʠʥʜʨʘ ʩʦʦʙʱʘʶʪʩʷ, ʪʦ ʠʟʙʳʪʦʯʥʳʝ 

ʜʘʚʣʝʥʠʷ ʚ ʩʦʩʫʜʝ ʠ ʮʠʣʠʥʜʨʝ ʨʘʚʥʳ. ʇʦʵʪʦʤʫ 

ʫʩʣʦʚʠʝ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʚʳʛʣʷʜʠʪ ʪʘʢ Ὓ̨ ςϳ  Ὓ˟ 

ʠʣʠ Ὓ̨ ςὛ˟. ʊʦ ʝʩʪʴ, ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʥʘʥʦʧʦʨ 
ʚ ʤʝʤʙʨʘʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ 

ʧʣʦʱʘʜʠ ʪʦʨʮʝʚʦʡ ʩʪʝʥʢʠ ʮʠʣʠʥʜʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

Ὂ̋  Ὂ˟ ʠ ʩʦʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʧʨʦʜʦʣʞʘʪ ʜʚʠʞʝʥʠʝ 

ʙʝʟ ʫʯʘʩʪʠʷ ʚʥʝʰʥʝʡ ʩʠʣʳ. ʕʪʦʤʫ ʝʩʪʴ ʧʨʦʩʪʦʝ ʦʙʲ-

ʷʩʥʝʥʠʝ. ʇʨʠ ʫʜʘʨʝ ʠ ʦʪʩʢʦʢʝ ʤʦʣʝʢʫʣʳ ʥʘ ʩʪʝʥʢʫ 

ʜʝʡʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʝ ʠʤʧʫʣʴʩʘ ʤʦʣʝʢʫʣʳ ςάὺ. ʂʦ-
ʛʜʘ ʤʦʣʝʢʫʣʘ ʚʳʣʝʪʘʝʪ, ʪʦ ʥʘ ʩʦʩʫʜ ʜʝʡʩʪʚʫʝʪ ʠʤ-

ʧʫʣʴʩ άὺ, ʢʦʪʦʨʳʡ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ. ʀ ʯʪʦʙʳ ʢʦʤ-
ʧʝʥʩʠʨʦʚʘʪʴ ʦʜʠʥ ʫʜʘʨ ʤʦʣʝʢʫʣʳ ʚ ʪʦʨʮʝʚʫʶ 

ʩʪʝʥʢʫ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʜʚʝ ʤʦʣʝʢʫʣʳ ʚʳʣʝʪʝʣʠ 

ʯʝʨʝʟ ʥʘʥʦʧʦʨʳ ʠʟ ʩʦʩʫʜʘ. ɼʦʧʫʩʪʠʤ, ʯʪʦ Ὓ̨ τὛ˟. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʩʫʜʘ 

ʜʝʡʩʪʚʫʝʪ ʩʫʤʤʘʨʥʘʷ ʩʠʣʘ Ὂ
 Ὂ̋  Ὂ˟ τὖ̞Ὓ˟ ςϳ  ὖ̞Ὓ˟  ὖ̞Ὓ˟.  

ʊʫʪ ʝʩʪʴ ʝʱʸ ʪʘʢʦʡ ʥʶʘʥʩ. ɼʘʚʣʝʥʠʝ ʛʘʟʘ ʩʦ-

ʟʜʘʶʪ ʫʜʘʨʳ ʤʥʦʞʝʩʪʚʘ ʤʦʣʝʢʫʣ. ʋʤʝʥʴʰʘʝʤ ʜʘʚ-

ʣʝʥʠʝ ʚ 2 ʨʘʟʘ - ʚ 2 ʨʘʟʘ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʫʜʘʨʦʚ ʤʦʣʝʢʫʣ ʚ ʩʪʝʥʢʫ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʪʝʤʧʝʨʘ-

ʪʫʨʝ. ʇʫʩʪʴ ʚʥʫʪʨʠ ʩʦʩʫʜʘ ʠ ʮʠʣʠʥʜʨʘ ʠʟʙʳʪʦʯʥʦʝ 

ʜʘʚʣʝʥʠʝ ὖ̞. ʋʤʝʥʴʰʘʝʤ ʵʪʦ ʜʘʚʣʝʥʠʝ ʚ 2 ʨʘʟʘ. ʂʦ-

ʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʥʘʥʦʧʦʨʳ, ʪʘʢʞʝ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2 ʨʘʟʘ. ʏʪʦʙʳ ʢʦʣʠʯʝʩʪʚʦ ʚʳʣʝʪʘʶ-

ʱʠʭ ʤʦʣʝʢʫʣ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʥʝʦʙʭʦʜʠʤʦ ʚ 2 ʨʘʟʘ 

ʫʚʝʣʠʯʠʪʴ ʩʫʤʤʘʨʥʫʶ ʧʣʦʱʘʜʴ ʥʘʥʦʧʦʨ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʩʠʣʘ Ὂ̋  ὖ̞Ὓ̨ ςϳ  ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ɸ 

ʩʠʣʘ ʜʘʚʣʝʥʠʷ Ὂ˟  ὖ̞Ὓ˟ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2 ʨʘʟʘ. ʀ 

ʵʪʦʤʫ ʪʘʢʞʝ ʝʩʪʴ ʦʯʝʥʴ ʧʨʦʩʪʦʝ ʦʙʲʷʩʥʝʥʠʝ. ʉʠʣʫ 

Ὂ̋ ʩʦʟʜʘʶʪ ʚʳʣʝʪʘʶʱʠʝ ʤʦʣʝʢʫʣʳ. ɸ ʝʩʣʠ ʚʥʫʪʨʝʥ-

ʥʠʡ ʦʙʲʸʤ ʠ ʚʨʝʤʷ ʚʳʪʝʩʥʝʥʠʷ ʧʦʩʪʦʷʥʥʳ, ʪʦ ʠ 

ʩʠʣʘ Ὂ̋ ὧέὲίὸ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ὖ̞. ʅʦ ʫʚʝʣʠʯʠʚʘʷ 
ʩʫʤʤʘʨʥʫʶ ʧʣʦʱʘʜʴ ʥʘʥʦʧʦʨ ʚ ʤʝʤʙʨʘʥʝ, ʤʳ 

ʫʤʝʥʴʰʘʝʤ Ὂ˟. ʄʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʦʤʥʝʥʠʷ ʚ ʪʦʤ, 
ʯʪʦ ʚʥʫʪʨʠ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʢʘʢʦʝ-ʪʦ ʠʟʙʳʪʦʯʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʪʘʢ ʢʘʢ ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʦʪʚʝʨʩʪʠʡ 

ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʧʣʦʱʘʜʠ ʪʦʨʮʝʚʦʡ 

ʩʪʝʥʢʠ. ɽʩʣʠ ʙʳ ʚ ʤʝʤʙʨʘʥʝ ʙʳʣʠ ʥʝ ʥʘʥʦʧʦʨʳ, ʘ 

ʙʦʣʴʰʠʝ ʦʪʚʝʨʩʪʠʷ, ʪʦ ʪʦʛʜʘ ʛʘʟ ʤʦʛ ʙʳ ʚʳʪʝʩ-

ʥʷʪʴʩʷ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʠ ʙʝʟ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʚʥʫʪʨʠ. ʅʦ ʥʝ ʚ ʩʣʫʯʘʝ ʩ ʥʘʥʦʧʦʨʘʤʠ. ʋʩʣʦʚʠʝ ʨʘ-

ʚʝʥʩʪʚʘ ʧʦʪʦʢʦʚ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ  
ὖ

Ὕ
 
ὖ

ЍὝ
 

ʏʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʣʝʪʘʶʱʠʭ ʤʦʣʝʢʫʣ, ʥʘʜʦ ʫʚʝʣʠʯʠʪʴ ʠʣʠ ʫʤʝʥʴ-

ʰʠʪʴ ὖ ʠʣʠ ὖ. ʊʦ ʝʩʪʴ, ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳ-
ʣʝʪʘʶʱʠʭ ʠʣʠ ʚʣʝʪʘʶʱʠʭ ʤʦʣʝʢʫʣ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʩʦʩʫʜʘ. ʇʨʠ 

ʵʪʦʤ ʠʟʤʝʥʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʨʷʶʱʠʭʩʷ ʚ ʤʝʤ-

ʙʨʘʥʫ ʤʦʣʝʢʫʣ ʠ ʠʟʤʝʥʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳʣʝʪʘʶ-

ʱʠʭ ʠʣʠ ʚʣʝʪʘʶʱʠʭ ʤʦʣʝʢʫʣ. ʀʟʤʝʥʝʥʠʝ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʜʘʚʣʝʥʠʷ ʙʫʜʝʪ ʧʦʨʷʜʢʘ 1-2% ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʥʝʰʥʝʛʦ ʜʘʚʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ 

ʠ ʥʝ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʧʦʪʦʢʠ ʤʦʣʝʢʫʣ.. 

ɼʚʠʞʝʥʠʝ ʩʦʩʫʜʘ ʩ ʮʠʣʠʥʜʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʤʦʣʝʢʫʣ, 

ʚʳʣʝʪʘʶʱʠʭ ʯʝʨʝʟ ʥʘʥʦʧʦʨʳ ʛʨʘʬʝʥʦʚʦʡ ʤʝʤ-

ʙʨʘʥʳ. ʉʦʩʫʜ ʜʚʠʞʝʪʩʷ ʚʧʨʘʚʦ, ʘ ʤʦʣʝʢʫʣʳ ʚʳʣʝ-

ʪʘʶʪ ʚʣʝʚʦ. ʇʦʵʪʦʤʫ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘʶʱʠʭ ʤʦʣʝ-

ʢʫʣ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʢʦʨʦʩʪʠ ʚʥʝʰʥʠʭ 
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ʤʦʣʝʢʫʣ ʥʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʦʩʫʜʘ ʩ ʮʠʣʠʥʜʨʦʤ. 

ʊʝʤʧʝʨʘʪʫʨʘ - ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʪʝʧʝʥʴ 

ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʣʘ (ʛʘʟʘ) ʠʣʠ ʩʢʦʨʦʩʪʴ ʭʘʦ-

ʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ. ʊʦ ʝʩʪʴ, ʩʢʦʨʦʩʪʴ ʚʳ-

ʣʝʪʘʶʱʠʭ ʤʦʣʝʢʫʣ ʫʤʝʥʴʰʘʝʪʩʷ - ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʘʟʘ, ʚʳʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʥʘʥʦʧʦʨʳ, ʫʤʝʥʴʰʘʝʪʩʷ. 

ɼʚʠʞʝʥʠʝ ʩʦʩʫʜʘ ʩ ʮʠʣʠʥʜʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʪʝʧʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʛʘʟʘ, ʤʦʣʝʢʫʣʳ ʢʦʪʦʨʦʛʦ ʚʳʣʝ-

ʪʘʶʪ ʯʝʨʝʟ ʥʘʥʦʧʦʨʳ ʤʝʤʙʨʘʥʳ. 

ʇʫʩʪʴ ʩʦʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʩʜʚʠ-

ʥʫʪʳ ʚʧʨʘʚʦ. ɿʘʪʝʤ ʚʥʝʰʥʷʷ ʩʠʣʘ ʧʨʠʜʘʝʪ ʩʦʩʫʜʫ ʩ 

ʮʠʣʠʥʜʨʦʤ ʜʚʠʞʝʥʠʝ ʚʣʝʚʦ. ɺʥʫʪʨʠ ʩʦʩʫʜʘ ʠ ʮʠ-

ʣʠʥʜʨʘ ʩʦʟʜʘʝʪʩʷ ʨʘʟʨʝʞʝʥʠʝ. ʇʦʵʪʦʤʫ ʚʥʝʰʥʝʝ 

ʜʘʚʣʝʥʠʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʟʙʳʪʦʯʥʳʤ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʚʥʫʪʨʝʥʥʝʤʫ. ʅʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ Ὂ̋  ὖ̞Ὓ̨ ςϳ. ʅʘ 
ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʦʨʮʝʚʦʡ ʩʪʝʥʢʠ ʮʠʣʠʥʜʨʘ 

ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ Ὂ˟  ὖ̞Ὓ˟. ʕʪʠ ʜʚʝ ʩʠʣʳ ʪʘʢʞʝ ʧʨʦ-
ʪʠʚʦʜʝʡʩʪʚʫʶʪ. ʏʪʦʙʳ ʩʦʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʧʨʦʜʦʣ-

ʞʠʣʠ ʜʚʠʞʝʥʠʝ ʧʦʩʣʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʪʦʣʯʢʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ Ὂ̋  Ὂ˟ ʠʣʠ ὖ̞Ὓ̨ ςϳ  ὖ̞Ὓ˟. 

ʊʘʢ ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ ʦʙʲʸʤʘ ʩʦʩʫʜʘ ʠ ʮʠʣʠʥʜʨʘ ʩʦ-

ʦʙʱʘʶʪʩʷ, ʪʦ ʚʥʝʰʥʝʝ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʦʜʠʥʘ-

ʢʦʚʦʝ ʜʣʷ ʩʦʩʫʜʘ ʠ ʮʠʣʠʥʜʨʘ. ʇʦʵʪʦʤʫ ʫʩʣʦʚʠʝ ʚʳ-

ʛʣʷʜʠʪ ʪʘʢ Ὓ̨ ςϳ  Ὓ˟ ʠʣʠ Ὓ̨ ςὛ˟. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
Ὂ̋  Ὂ˟ ʠ ʩʦʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʧʨʦʜʦʣʞʘʪ ʜʚʠʞʝʥʠʝ 

ʙʝʟ ʫʯʘʩʪʠʷ ʚʥʝʰʥʝʡ ʩʠʣʳ. ɼʦʧʫʩʪʠʤ, ʯʪʦ Ὓ̨ τὛ˟. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʩʫʜʘ 

ʜʝʡʩʪʚʫʝʪ ʩʫʤʤʘʨʥʘʷ ʩʠʣʘ Ὂ  τὖ̞Ὓ˟ ςϳ  ὖ̞Ὓ˟
 ὖ̞Ὓ˟. ɼʚʠʞʝʥʠʝ ʩʦʩʫʜʘ ʩ ʮʠʣʠʥʜʨʦʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 
ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʪʝʧʣʘ ʚʥʝʰʥʝʛʦ ʛʘʟʘ ʫ ʚʥʝʰʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʢʠ. ɼʘʚʣʝʥʠʝ ʥʘ ʚʥʝʰʥʶʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʙʦʣʴʰʝ, ʪʘʢ ʢʘʢ ʚʥʫʪʨʠ ʩʦʩʫʜʘ 

ʨʘʟʨʝʞʝʥʠʝ ʠ ʤʝʥʴʰʝ ʤʦʣʝʢʫʣ ʚʳʣʝʪʘʶʪ ʯʝʨʝʟ 

ʥʘʥʦʧʦʨʳ, ʫʤʝʥʴʰʘʷ ʩʠʣʫ Ὂ. ʇʦʵʪʦʤʫ ʩʦʩʫʜ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʧʦʨʰʥʷ ʚ ʮʠʣʠʥʜʨʝ, ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʙʦʣʴʰʝ. ɻʘʟ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʜʘʚʣʝʥʠʝ ʜʚʠʛʘʝʪ ʧʦʨʰʝʥʴ, ʦʭʣʘʞʜʘ-

ʷʩʴ ʧʨʠ ʵʪʦʤ. ʊʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʥʝʰʥʝʝ ʜʘʚ-

ʣʝʥʠʝ ʛʘʟʘ ʥʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʩʦʩʫʜʘ 

ʙʦʣʴʰʝ, ʪʦ ʵʪʦ ʜʘʚʣʝʥʠʝ ʜʚʠʛʘʝʪ ʩʦʩʫʜ. ʇʨʠ ʵʪʦʤ 

ʛʘʟ ʫ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʢʠ ʦʭʣʘʞʜʘʝʪʩʷ. 

ɼʘʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʧʦ ʩʚʦʝʤʫ, ʦʪʣʠʯ-

ʥʦʤʫ ʦʪ ʮʠʢʣʘ ʂʘʨʥʦ, ʮʠʢʣʫ. ɺ ʮʠʢʣʝ ʂʘʨʥʦ ʨʘʙʦ-

ʯʝʝ ʪʝʣʦ ʩʥʘʯʘʣʘ ʧʦʣʫʯʘʝʪ ʪʝʧʣʦ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩ-

ʪʦʯʥʠʢʘ. ɿʘʪʝʤ ʨʘʙʦʯʝʝ ʪʝʣʦ ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʥʦʛʦ 

ʪʝʧʣʘ ʩʦʚʝʨʰʘʝʪ ʢʘʢʫʶ-ʪʦ ʧʦʣʝʟʥʫʶ ʨʘʙʦʪʫ. ɸ 

ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʪʝʧʣʘ ʙʝʩʧʦʣʝʟʥʦ ʦʪ-

ʜʘʝʪ ʭʦʣʦʜʠʣʴʥʠʢʫ ʠʣʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺʧʦʣʥʝ 

ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʦ ʪʘʢʦʤʫ ʮʠʢʣʫ ʩʜʝʣʘʪʴ "ʚʝʯʥʳʡ" 

ʜʚʠʛʘʪʝʣʴ ʥʝ ʧʦʣʫʯʠʪʩʷ. ʅʦ ʚʦʟʤʦʞʝʥ ʠ ʪʘʢʦʡ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʡ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʮʠʢʣ. ʈʘʙʦʯʝʝ 

ʪʝʣʦ ʩʥʘʯʘʣʘ ʩʦʚʝʨʰʘʝʪ ʧʦʣʝʟʥʫʶ ʨʘʙʦʪʫ ʟʘ ʩʯʝʪ 

ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ, ʦʭʣʘʞʜʘʷʩʴ ʧʨʠ ʵʪʦʤ. 

ɿʘʪʝʤ ʨʘʙʦʯʝʝ ʪʝʣʦ ʚʦʩʧʦʣʥʷʝʪ ʩʚʦʶ ʚʥʫʪʨʝʥʥʶʶ 

ʵʥʝʨʛʠʶ ʟʘ ʩʯʝʪ ʪʝʧʣʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʝʧʣʦ-

ʚʘʷ ʜʠʬʬʫʟʠʷ ʢʘʢ ʨʘʟ ʠ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʘ-

ʢʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʮʠʢʣ. ɺ ʪʘʢʦʤ ʮʠʢʣʝ ʨʘʙʦʯʝʝ 

ʪʝʣʦ ʥʠ ʢʘʢ ʥʝ ʤʦʞʝʪ ʦʪʜʘʚʘʪʴ ʪʝʧʣʦ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ. ɼʚʠʛʘʪʝʣʴ, ʨʘʙʦʪʘʶʱʠʡ ʧʦ ʪʘʢʦʤʫ ʮʠʢʣʫ 

ʧʨʝʦʙʨʘʟʫʝʪ ʪʝʧʣʦ ʥʘ 100% ʚ ʧʦʣʝʟʥʫʶ ʨʘʙʦʪʫ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʧʜ ʜʚʠʛʘʪʝʣʷ. ʇʨʠ ʨʘʙʦʪʝ ʪʘʢʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʝʛʦ ʥʘʛʨʝʚ ʟʘ ʩʯʝʪ ʪʨʝ-

ʥʠʷ. ʅʦ ʵʪʦ ʪʝʧʣʦ ʙʫʜʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʦ ʚ ʧʦʣʝʟʥʫʶ 

ʨʘʙʦʪʫ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʮʠʢʣʘʭ. ʂʘʢʦʚ ʞʝ ʪʝʨʤʦʜʠ-

ʥʘʤʠʯʝʩʢʠʡ ʮʠʢʣ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʜʚʠʛʘ-

ʪʝʣʷ? ʉʤ. ʨʠʩ. 3. 

 
ʈʠʩ. 3. 

 

ʇʫʩʪʴ ʩʦʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʩʜʚʠ-

ʥʫʪʳ ʚʣʝʚʦ (ʨʠʩ. 2). ʉʦʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʥʘʯʠʥʘʶʪ 

ʜʚʠʞʝʥʠʝ ʚʧʨʘʚʦ. ɺʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʮʠʣʠʥʜʨʘ ʠ 

ʩʦʩʫʜʘ ʫʤʝʥʴʰʘʝʪʩʷ. ɺʥʫʪʨʠ ʩʦʩʫʜʘ ʠ ʮʠʣʠʥʜʨʘ ʩʦ-

ʟʜʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʚʦʟʥʠʢʘʝʪ ʩʫʤʤʘʨ-

ʥʘʷ ʩʠʣʘ Ὂ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʦʡ ʩʠʣʳ ʩʦʩʫʜ ʩ ʮʠ-

ʣʠʥʜʨʦʤ ʜʚʠʞʝʪʩʷ ʫʩʢʦʨʝʥʦ. ɼʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʠ ʙʦʣʴʰʝ ʤʦʣʝʢʫʣ ʚʳʣʝʪʘʶʪ ʠʟ ʩʦʩʫʜʘ, 

ʯʪʦ ʝʱʝ ʙʦʣʝʝ ʫʚʝʣʠʯʠʚʘʝʪ Ὂ. ʇʨʦʮʝʩ ʧʨʦʠʩʭʦʜʠʪ 
ʣʘʚʠʥʦʦʙʨʘʟʥʦ. ɺ ʵʪʦ ʚʨʝʤʷ ʩʦʚʝʨʰʘʝʪʩʷ ʧʦʣʝʟʥʘʷ 

ʨʘʙʦʪʘ ʟʘ ʩʯʝʪ ʦʭʣʘʞʜʝʥʠʷ ʚʳʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʥʘʥʦ-

ʧʦʨʳ ʛʘʟʘ. ʉʦʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʜʦʭʦʜʷʪ ʜʦ ʢʨʘʡʥʝʡ 

ʧʨʘʚʦʡ ʪʦʯʢʠ ʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ (ɸɹ). ʇʦʩʣʝ ʦʩʪʘ-

ʥʦʚʢʠ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʚʥʝʰ-

ʥʠʤ (ɹɺ). ɿʘʪʝʤ ʩʦʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʥʘʯʠʥʘʶʪ ʜʚʠ-

ʞʝʥʠʝ ʚʣʝʚʦ. ʀʭ ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɺʥʫʪʨʠ ʥʠʭ ʩʦʟʜʘʝʪʩʷ ʨʘʟʨʝʞʝʥʠʝ. ʇʦʵʪʦʤʫ ʥʘ 

ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ Ὂ, 

ʢʦʪʦʨʘʷ ʜʚʠʞʝʪ ʩʦʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ ʚʣʝʚʦ. ʈʘʟʨʝʞʝ-

ʥʠʝ ʚ ʩʦʩʫʜʝ ʩ ʮʠʣʠʥʜʨʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʦʮʝʩʩ 

ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʣʘʚʠʥʦʦʙʨʘʟʥʦ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʪʘʢʞʝ ʩʦʚʝʨʰʘʝʪʩʷ ʧʦʣʝʟʥʘʷ ʨʘʙʦʪʘ ʟʘ ʩʯʝʪ ʦʭʣʘ-

ʞʜʝʥʠʷ ʛʘʟʘ ʫ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʢʠ. ʉʦʩʫʜ 

ʩ ʮʠʣʠʥʜʨʦʤ ʜʦʭʦʜʷʪ ʜʦ ʣʝʚʦʡ ʢʨʘʡʥʝʡ ʪʦʯʢʠ ʠ 

ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ (ɺɻ). ɿʘʪʝʤ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ 

ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʚʥʝʰʥʠʤ (ɻɸ). ʉʦʩʫʜ ʩ ʮʠʣʠʥʜʨʦʤ 

ʩʦʚʝʨʰʠʣʠ ʮʠʢʣ ʠ ʧʨʠʰʣʠ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦ-

ʷʥʠʝ. ɺʥʫʪʨʠ ʩʦʩʫʜʘ ʠ ʮʠʣʠʥʜʨʘ ʛʘʟ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. ʇʨʠ ʜʚʠʞʝʥʠʠ 

ʚʧʨʘʚʦ ʦʭʣʘʞʜʘʝʪʩʷ ʛʘʟ, ʚʳʭʦʜʷʱʠʡ ʯʝʨʝʟ ʥʘʥʦ-

ʧʦʨʳ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʚʣʝʚʦ ʦʭʣʘʞʜʘʝʪʩʷ ʛʘʟ ʫ ʚʥʝʰ-

ʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʫʜʘ. ʅʦ ʧʦʪʦʤ ʵʪʦʪ ʦʭʣʘʞʜʸʥ-

ʥʳʡ ʛʘʟ ʧʦʣʫʯʘʝʪ ʪʝʧʣʦ ʦʪ ʦʢʨʫʞʘʶʱʝʛʦ ʛʘʟʘ ʠ 

ʩʥʦʚʘ ʛʦʪʦʚ ʢ ʩʦʚʝʨʰʝʥʠʶ ʨʘʙʦʪʳ. ɺ ʪʘʢʦʤ ʪʝʨʤʦ-

ʜʠʥʘʤʠʯʝʩʢʦʤ ʮʠʢʣʝ ʥʝʪ ʬʘʟʳ, ʢʦʛʜʘ ʨʘʙʦʯʝʝ ʪʝʣʦ 

ʜʦʣʞʥʦ ʦʪʜʘʚʘʪʴ ʪʝʧʣʦ ʭʦʣʦʜʠʣʴʥʠʢʫ.  

ʀ ʥʝʪ ʥʠʢʘʢʠʭ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ 

ʙʳ ʥʝ ʧʦʟʚʦʣʠʣʠ ʨʘʙʦʪʘʪʴ ʪʘʢʦʤʫ ʜʚʠʛʘʪʝʣʶ ʧʦ ʪʘ-

ʢʦʤʫ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʮʠʢʣʫ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʤʳ ʦʧʫʩʢʘʝʤʩʷ ʜʦ ʪʘʢʠʭ 

ʨʘʟʤʝʨʦʚ, ʢʦʛʜʘ ʨʘʟʤʝʨ ʥʘʥʦʧʦʨ ʚ ʜʝʩʷʪʢʠ ʨʘʟ 

ʤʝʥʴʰʝ ʜʣʠʥʳ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʙʝʛʘ ʯʘʩʪʠʮ. ʇʨʠ ʘʪ-

ʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʜʣʠʥʘ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʙʝʛʘ ʤʦ-

ʣʝʢʫʣ ʧʦʨʷʜʢʘ 70 ʥʤ. ʀ ʧʦʵʪʦʤʫ ʥʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ 

ʢ ʪʘʢʦʤʫ ʜʚʠʛʘʪʝʣʶ ʮʠʢʣ ʂʘʨʥʦ ʠʣʠ ʚʪʦʨʦʝ ʥʘʯʘʣʦ, 

ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ɽʩʪʴ ʵʬʬʝʢʪ ʂʥʫʜʩʝʥʘ ʠʣʠ ʪʝʧʣʦʚʘʷ ʜʠʬʬʫʟʠʷ. ʀ 
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ʵʪʦ ʦʙʱʝʠʟʚʝʩʪʥʳʡ ʠ ʧʨʠʟʥʘʥʥʳʡ ʬʘʢʪ, ʧʨʦʪʠʚ ʢʦ-

ʪʦʨʦʛʦ ʥʝʪ ʚʦʟʨʘʞʝʥʠʡ. ɽʩʪʴ ʛʨʘʬʝʥʦʚʘʷ ʤʝʤʙʨʘʥʘ 

ʩ ʥʘʥʦʧʦʨʘʤʠ. ʀ ʵʪʦ ʪʘʢʞʝ ʬʘʢʪ, ʧʨʦʪʠʚ ʢʦʪʦʨʦʛʦ 

ʥʝʪ ʚʦʟʨʘʞʝʥʠʡ. ɸ ʙʦʣʴʰʝ ʥʠʯʝʛʦ ʠ ʥʝ ʥʫʞʥʦ ʜʣʷ 

ʨʘʙʦʪʳ ʪʘʢʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʅʝʪ ʥʠʢʘʢʠʭ ʤʠʢʨʦʩʢʦʧʠ-

ʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦ-

ʣʠʣʠ ʙʳ ʨʘʙʦʪʘʪʴ ʪʘʢʦʤʫ ʜʚʠʛʘʪʝʣʶ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ 

ʚʝʨʪʫʰʢʦʡ ʌʝʡʥʤʘʥʘ. ʇʨʝʜʣʘʛʘʣʩʷ ʚʘʨʠʘʥʪ ʩ ʤʠʢ-

ʨʦʜʚʝʨʮʝʡ ʩ ʧʨʫʞʠʥʢʦʡ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳ 

ʦʪʢʨʳʚʘʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʜʘʨʦʚ ʤʦʣʝʢʫʣ ʠ ʧʨʦ-

ʧʫʩʢʘʪʴ ʤʦʣʝʢʫʣʳ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ. ʅʦ ʠ ʵʪʘ ʜʚʝʨʮʘ 

ʪʘʢʞʝ ʥʝ ʨʘʙʦʪʘʣʘ ʙʳ ʧʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ, ʯʪʦ ʠ ʭʨʘ-

ʧʦʚʠʢ ʩ ʩʦʙʘʯʢʦʡ ʫ ʌʝʡʥʤʘʥʘ. ɺ ʧʨʝʜʣʦʞʝʥʥʦʤ 

ʜʚʠʛʘʪʝʣʝ ʥʝ ʥʘʜʦ ʩʣʝʜʠʪʴ ʟʘ ʦʪʜʝʣʴʥʳʤʠ ʤʦʣʝʢʫ-

ʣʘʤʠ. ʅʝ ʥʘʜʦ ʠʟʤʝʨʷʪʴ ʠʭ ʩʢʦʨʦʩʪʴ, ʥʝ ʥʘʜʦ ʥʠʯʝʛʦ 

ʟʘʧʠʩʳʚʘʪʴ ʚ ʧʘʤʷʪʴ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʜʚʠʛʘʪʝʣʝʤ ʃ. 

ʉʮʠʣʘʨʜʘ [7]. ʊʦ ʝʩʪʴ, ʚ ʧʨʝʜʣʦʞʝʥʥʦʤ ʚʘʨʠʘʥʪʝ 

ʜʚʠʛʘʪʝʣʷ ʥʝʪ ʪʝʭ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʣʠ ʨʘ-

ʙʦʪʘʪʴ ʨʘʥʝʝ ʧʨʝʜʣʦʞʝʥʥʳʤ ʜʚʠʛʘʪʝʣʷʤ. ʆʩʪʘʝʪʩʷ 

ʪʦʣʴʢʦ ʦʜʥʘ ʩʫʙʲʝʢʪʠʚʥʘʷ ʧʨʠʯʠʥʘ, ʧʦʢʘ ʥʝ ʧʦʟʚʦ-

ʣʷʶʱʘʷ ʟʘʨʘʙʦʪʘʪʴ ʪʘʢʦʤʫ ʜʚʠʛʘʪʝʣʶ. ʕʪʦ ʥʝʞʝʣʘ-

ʥʠʝ ʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʠ ʧʨʠʟʥʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

"ʚʝʯʥʳʡ" ʜʚʠʛʘʪʝʣʴ ʚʪʦʨʦʛʦ ʨʦʜʘ ʚʦʟʤʦʞʝʥ. 

ʊʨʫʜʥʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʧʨʠʟʥʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʘ-

ʢʦʡ-ʪʦ ʜʠʣʝʪʘʥʪ ʩʤʦʛ ʧʨʠʜʫʤʘʪʴ ʪʦ, ʯʪʦ ʥʝ ʩʤʦʛʣʠ 

ʧʨʠʜʫʤʘʪʴ ʚʝʣʠʯʘʡʰʠʝ ʫʯʝʥʳʝ ʟʘ ʧʨʦʰʝʜʰʠʝ ʩʪʦ-

ʣʝʪʠʷ. ɸ ʝʩʣʠ ʫʯʝʥʳʝ ʥʝ ʧʨʝʜʣʦʞʠʣʠ ʪʘʢʦʡ ʚʘʨʠʘʥʪ 

ʜʚʠʛʘʪʝʣʷ, ʪʦ ʟʥʘʯʠʪ ʵʪʦʪ ʜʚʠʛʘʪʝʣʴ ʥʝ ʙʫʜʝʪ ʨʘʙʦ-

ʪʘʪʴ. 

ʅʦ ʥʘ ʧʘʪʝʥʪ ʥʘ ʩʦʟʜʘʥʠʝ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʩ 

ʧʦʤʦʱʴʶ ʪʘʢʦʡ ʤʝʤʙʨʘʥʳ ʧʦʣʫʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʝ ʨʝʰʝʥʠʝ ʦ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ. ɺ ʵʪʦʤ ʩʧʦʩʦʙʝ ʩʦ-

ʟʜʘʥʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʪ ʞʝ ʧʨʠʥ-

ʮʠʧ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʤʝʤʙʨʘʥʘ ʩ ʜʝʤʦʥʘʤʠ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʚʦʟʜʫʭʝ ʠ ʜʝʤʦʥʳ ʧʨʦʧʫʩʢʘʶʪ ʤʦʣʝʢʫʣʳ 

ʪʦʣʴʢʦ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʤʝʤʙʨʘʥʳ. ʅʘ ʥʠʞʥʶʶ 

ʩʪʦʨʦʥʫ ʤʝʤʙʨʘʥʳ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ Ὂ̊ ὖὛ̇. ʅʘ 
ʚʝʨʭʥʶʶ ʩʪʦʨʦʥʫ ʤʝʤʙʨʘʥʳ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ Ὂˏ
ὖὛ̇  Ὓ̨ , ʪʘʢ ʢʘʢ ʯʘʩʪʴ ʤʦʣʝʢʫʣ ʧʨʦʧʫʩʢʘʶʪ ʜʝ-
ʤʦʥʳ. ʅʘ ʤʝʤʙʨʘʥʫ ʩʥʠʟʫ ʜʝʡʩʪʚʫʝʪ "ʜʝʤʦʥʠʯʝ-

ʩʢʘʷ" ʩʠʣʘ Ὂˑ  Ὂ̊  Ὂˏ  ὖὛ̇  ὖὛ̇  Ὓ  

 ὖὛ̨. ʉʜʝʣʘʪʴ ʘʥʘʣʦʛ ʪʘʢʦʡ ʤʝʤʙʨʘʥʳ ʪʘʢʞʝ ʦʯʝʥʴ 

ʧʨʦʩʪʦ. ʉʤ. ʨʠʩ. 4. 

 
ʈʠʩ. 4. 

 

ɼʚʘ ʩʦʩʫʜʘ ʩʦʝʜʠʥʷʶʪʩʷ ʥʝʧʨʦʥʠʮʘʝʤʳʤʠ 

ʩʪʝʥʢʘʤʠ. ʅʘ ʩʪʝʥʢʝ ʥʘʭʦʜʠʪʩʷ ʥʘʩʦʩ, ʦʪʢʘʯʠʚʘʶ-

ʱʠʡ ʚʦʟʜʫʭ ʠʟ ʚʝʨʭʥʝʛʦ ʩʦʩʫʜʘ ʚ ʥʠʞʥʠʡ. ɼʘʚʣʝʥʠʝ 

ʚ ʚʝʨʭʥʝʤ ʩʦʩʫʜʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʚ ʥʠʞʥʝʤ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ. ʉʠʣʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʚʝʨʭʫ 

ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʚʳʣʝʪʘʶʱʠʭ ʤʦ-

ʣʝʢʫʣ. ʉʠʣʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʥʠʟʫ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʣʝʪʘʶʱʠʭ ʤʦʣʝ-

ʢʫʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʩʦʩʫʜ ʜʝʡʩʪʚʫʝʪ ʨʝʟʫʣʴʪʠʨʫʶ-

ʱʘʷ ʩʠʣʘ Ὂ̋  ὖ̞Ὓ̨ ς  ὖ̞Ὓ̨ ςϳ  ὖ̞ϳ Ὓ̨. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʘ ʥʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʢʨʳʣʘ. ʅʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʪʝʢʘʥʠʷ ʚʦʟʜʫʭʦʤ ʤʝʤʙʨʘʥʳ. ʅʝ 

ʥʫʞʥʳ ʘʵʨʦʜʨʦʤʳ, ʪʘʢ ʢʘʢ ʪʘʢʦʡ ʃɸ ʤʦʞʝʪ ʚʟʣʝ-

ʪʘʪʴ ʠ ʩʘʜʠʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ. ʅʝʪ ʥʠʢʘʢʠʭ ʦʛʨʘʥʠ-

ʯʝʥʠʡ ʚ ʨʘʟʤʝʨʘʭ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʄʦʞʥʦ 

ʩʜʝʣʘʪʴ ʃɸ ʭʦʪʴ 100 ʤʝʪʨʦʚ ʜʠʘʤʝʪʨʦʤ, ʘ ʤʦʞʥʦ 1 

ʩʤ. ɺ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʙʫʜʝʪ ʩʦʟʜʘ-

ʚʘʪʴʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʢʨʳʣʴʝʚ ʠʣʠ ʚʦʟʜʫʰʥʳʭ ʚʠʥʪʦʚ. ɽʩʪʴ ʢʦʥʝʯʥʦ 

ʧʨʦʙʣʝʤʘ ʩ ʟʘʩʦʨʝʥʠʝ ʥʘʥʦʧʦʨ, ʥʦ ʠ ʦʥʘ ʨʝʰʘʝʤʘ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʪʘʢʠʝ ʃɸ ʦʪʧʨʘʚʷʪ ʩʦʚʨʝʤʝʥʥʳʝ ʃɸ 

ʥʘ ʩʚʘʣʢʫ. ʅʫ ʠ ʟʘʷʚʢʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʘ ʥʘ ʦʧʠ-

ʩʘʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʪʘʢʞʝ ʧʦʜʘʥʘ. ʇʨʝʜʣʦʞʝʥʠʷ ʦ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʝ ʧʨʠʥʠʤʘʶʪʩʷ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʧʦʟʥʘʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚʩʝ ʘʢʪʫʘʣʴʥʝʝ ʩʪʘʥʦʚʷʪʩʷ çʩʝʢʨʝʪʳè 

ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʚʩʪʫʧʘʶʪ ʚ ʢʦʥʬʣʠʢʪ ʩ ʘʛʨʝʩʩʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʢʦʥʦʚ ʪʝʨ-

ʤʦʜʠʥʘʤʠʢʠ. ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʢʠ ʢʠʙʝʨ-

ʥʝʪʠʢʘ, ʘ ʤʝʪʦʜʦʤ ʠʭ ʧʦʟʥʘʥʠʷ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ ʧʨʠʨʦʜʝ ʨʘʩ-

ʢʨʳʪʴ ʧʦʥʷʪʠʷ: ʤʘʣʳʝ ʠ ʙʦʣʴʰʠʝ, ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ, ʯʪʦ ʪʘʢʦʝ ʩʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʠ ʤʘʪʝʨʠ-

ʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʋʷʩʥʠʪʴ, ʯʪʦ ʧʨʠʨʦʜʦʡ çʟʘʣʦʞʝʥʦè ʧʦʜ ʧʦʥʷʪʠʝʤ ʠʥʬʦʨʤʘʮʠʷ, ʘ ʪʘʢʞʝ ʝʝ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ï ʜʘʥʥʳʤʠ ʠ ʟʥʘʥʠʷʤʠ.  

ABSTRACT 

In the knowledge of the environment at the present stage of development, the "secrets" of the behavior of 

material systems that conflict with the aggressive influence of the laws of thermodynamics become more and more 

actual. The article shows that such systems should be the subject of research in the science of cybernetics, and the 

method of their knowledge is the principle of relativity. This allows us to more adequately describe nature: small 

and large, simple and complex systems, what is the complexity of the algorithm and the material system. To un-

derstand that nature is "embedded" under the concept of information, as well as its components - data and 

knowledge. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʙʝʨʥʝʪʠʢʘ, ʩʠʥʝʨʛʝʪʠʢʘ, ʧʨʦʩʪʘʷ ʠ ʩʣʦʞʥʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʦʩʪʦʡ ʠ 

ʩʣʦʞʥʳʡ ʘʣʛʦʨʠʪʤ, ʜʘʥʥʳʝ, ʟʥʘʥʠʷ 

Keywords: cybernetics, synergetics, simple and complex material system, simple and complex algorithm, 

data, knowledge 

 

ɺʚʝʜʝʥʠʝ 
ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʩʪʦʨʠʶ ʧʦ-

ʟʥʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʧʨʠʨʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʫʙʩʪʘʥʮʠʝʡ ʚ 

ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. ʂʘʢ ʥʝ 

ʩʪʨʘʥʥʦ, ʥʦ ʵʪʦʪ ʟʜʨʘʚʳʡ ʩʤʳʩʣ ʩʝʛʦʜʥʷ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝ ʩʣʫʞʠʪʝʣʠ ʥʘʫʢʠ ʨʘʟʜʝʣʷʶʪ, ʦʩʦʙʝʥʥʦ, ʚ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʝʜʴ ʜʚʘʜʮʘʪʳʡ ʚʝʢ ʧʨʦ-

ʰʝʣ ʧʦʜ ʟʥʘʤʝʥʝʤ ʠʜʝʘʣʠʩʪʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝ-

ʥʠʷ, ʢʦʪʦʨʦʝ ʩʚʦʜʠʣʦʩʴ ʢ ʨʘʟʣʠʯʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʠʜʝʘʣʠʟʤʘ, ʠ ʵʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʩʳʛʨʘʣʦ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʦʟʥʘʥʠʠ [1]. ʆʪʤʝ-

ʯʝʥʥʦʝ ʚʳʰʝ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ ʧʨʠʨʦʜʳ, ʦʙʫʩʣʦʚʣʝʥʦ ʝʝ ʟʘʢʦʥʘʤʠ, 

ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʚʦʰʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʫʣʘʪʦʚ ʚ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [2]. ʆʧʠʨʘʷʩʴ ʥʘ ʩʠʩʪʝʤʫ 

ʵʪʠʭ ʧʦʩʪʫʣʘʪʦʚ, ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʟʘʤʝʯʘ-

ʪʝʣʴʥʦʝ ʝʝ ʩʚʦʡʩʪʚʦ ï ʧʦʟʥʘʥʠʝ ʩʘʤʦʡ ʩʝʙʷ, ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʝʪʩʷ ʥʝ ʥʘ ʚʩʝ ʬʦʨʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝ-

ʨʠʠ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʦʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʣʴʢʦ ʜʣʷ 

ʪʝʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʤ ʧʨʠʩʫʱʠ ʪʘʢʠʝ 

ʷʚʣʝʥʠʷ, ʢʘʢ ʨʘʟʚʠʪʠʝ ʠ ʜʝʛʨʘʜʘʮʠʷ, ʘ ʦʥʠ, ʩʦʛʣʘʩʥʦ 

ʥʘʰʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʦʪʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʢ ʢʠʙʝʨ-

ʥʝʪʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʩʣʦʞʠ-

ʣʦʩʴ ʣʦʞʥʦʝ ʩʫʞʜʝʥʠʝ, ʯʪʦ ʚʝʩʴ ʦʢʨʫʞʘʶʱʠʡ ʥʘʩ 

ʤʠʨ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʧʦʜʚʝʨʞʝʥ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ 

(ʨʘʟʜʝʣ ʬʠʟʠʢʠ ʩʠʥʝʨʛʝʪʠʢʘ), ʯʪʦ ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ ʤʘʪʝʨʠʠ. ʈʘʟʦʙʨʘʪʴʩʷ ʚ ʵʪʦʤ 

ʩʣʦʞʥʦʤ ʚʦʧʨʦʩʝ ʤʦʛʣʘ ʙʳ ʥʘʫʢʘ ʢʠʙʝʨʥʝʪʠʢʘ, ʠʥ-

ʪʝʨʝʩ ʢ ʢʦʪʦʨʦʡ ʚʦʪ ʫʞʝ ʙʦʣʝʝ 60 ʣʝʪ ʦʭʣʘʜʝʣ, ʠ, ʢʘʢ 

ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʥʘ ʦʥʘ ʟʘʥʠʤʘʪʴʩʷ, ʬʠʟʠʢʠ 

ʧʨʠʜʫʤʘʣʠ ʥʦʚʫʶ ʥʘʫʢʫ ʩʠʥʝʨʛʝʪʠʢʫ, ʘ ʝʝ ʨʝʤʝʩʣʦ 

ʧʦʨʫʯʠʣʠ ʠʥʬʦʨʤʘʪʠʢʝ. ʍʦʨʦʰʠʤ ʪʦʤʫ ʜʦʢʘʟʘ-

ʪʝʣʴʩʪʚʦʤ ʧʨʝʢʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʢʠʙʝʨʥʝʪʠʢʠ ʷʚ-

ʣʷʝʪʩʷ ʭʦʪʷ ʙʳ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʦʥʘ 

ʜʦʣʞʥʘ ʙʳʣʘ ʙʳ ʦʙʲʷʩʥʠʪʴ ʦʩʪʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʧʦ-

ʥʠʤʘʥʠʷ ʰʝʩʪʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. 

ʅʘʧʨʠʤʝʨ, ʤʳ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʘʟʦʙʨʘʣʠʩʴ ʚ ʪʦʤ, ʯʪʦ 

ʪʘʢʦʝ ʙʦʣʴʰʘʷ, ʤʘʣʘʷ, ʩʣʦʞʥʘʷ ʠ ʧʨʦʩʪʘʷ ʤʘʪʝʨʠ-

ʘʣʴʥʘʷ ʩʠʩʪʝʤʘ. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʘʣʛʦ-

ʨʠʪʤʘ ï ʝʛʦ ʩʣʦʞʥʦʩʪʴ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ï 

ʦʙʲʝʤʘ ʚʳʧʦʣʥʷʝʤʳʭ ʠʤ ʦʧʝʨʘʮʠʡ? ʏʪʦ ʪʘʢʦʝ ʠʥ-

ʬʦʨʤʘʮʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʝ 

ʧʨʠʨʦʜʝ ʝʝ ʧʦʥʠʤʘʥʠʝ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʥʘʤ ʧʦʜʘʨʠʣ 

ɺ.ʄ. ɻʣʫʰʢʦʚ [3]. ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʥʠʷ ʦʪ ʜʘʥ-

ʥʳʭ? ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʞʠʚʦʡ ʦʪ ʥʝ-

ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʠ ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦʜʦʨʘʟʜʝʣ 

ʤʝʞʜʫ ʥʠʤʠ? ɺ ʯʝʤ ʟʘʢʣʶʯʝʥʦ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʦʪ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʥʘ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʝ ʝʤʫ ʧʦʜʦʙʠʷ, 

ʥʘʟʳʚʘʝʤʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ? ʀ ʪʘʢʠʭ 

ʚʦʧʨʦʩʦʚ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʦʚʝʜʝʥʠʷ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʦʧʳʪʘʝʤʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯ-

ʥʳʭ ʤʦʜʝʣʝʡ ʘʜʝʢʚʘʪʥʳʭ ʧʨʠʨʦʜʝ ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʪ-

ʚʝʪʳ ʥʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ.  

1. ɺʝʱʝʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʤʘʪʝʨʠʠ 

ʇʨʠʩʪʫʧʘʷ ʢ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ 

ʚ ʨʘʤʢʘʭ ʥʘʫʢʠ ʢʠʙʝʨʥʝʪʠʢʠ, ʩʣʝʜʫʝʪ ʙʦʣʝʝ ʧʦ-

ʜʨʦʙʥʦ ʨʘʟʦʙʨʘʪʴʩʷ, ʚ ʯʝʤ ʝʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ɼʝʣʦ 

ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʧʦʜ ʧʦʥʷʪʠʝʤ ʥʘʫʢʘ ʧʦʥʠʤʘʪʴ ʨʦʜ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʟʥʘʥʠʝ ʧʨʠʨʦʜʳ, 



Sciences of Europe # 29, (2018)  47 

ʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʝʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʢʘʢʫʶ ʦʙʣʘʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʦʥʘ ʜʦʣʞʥʘ ʠʟʫʯʘʪʴ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʯʪʦ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʧʠʰʝʪ ʌʠʟʠʯʝʩʢʘʷ 

ʵʥʮʠʢʣʦʧʝʜʠʷ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʷʝʪ ʧʦʥʷʪʠʝ ʬʠʟʠʢʠ? 

çʌʠʟʠʢʘ ï ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʧʨʦʩʪʝʡʰʠʝ ʠ ʚʤʝʩʪʝ 

ʩ ʪʝʤ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʷʚʣʝʥʠʡ 

ʧʨʠʨʦʜʳ, ʩʚʦʡʩʪʚʘ ʠ ʩʪʨʦʝʥʠʝ ʤʘʪʝʨʠʠ, ʠ ʟʘʢʦʥʳ ʝʝ 

ʜʚʠʞʝʥʠʷè. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʵʥʮʠʢʣʦʧʝʜʠʯʝ-

ʩʢʠʡ ʩʣʦʚʘʨʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʫʢʠ ʭʠʤʠʠ ʪʦʞʝ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʜʤʝʪ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʢʨʫʞʘʶ-

ʱʝʡ ʧʨʠʨʦʜʝ, ʘ ʠʤʝʥʥʦ: çʍʠʤʠʷ ʝʩʪʴ ʦʪʨʘʩʣʴ ʥʘʫʢʠ, 

ʠʟʫʯʘʶʱʘʷ ʩʚʦʡʩʪʚʘ, ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʚʝʱʝʩʪʚ, ʠ 

ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤè. ʊʝʧʝʨʴ ʨʘʩʩʤʦʪ-

ʨʠʤ, ʯʪʦ ʧʠʰʝʪ ʦ ʢʠʙʝʨʥʝʪʠʢʝ ʝʝ ʦʩʥʦʚʘʪʝʣʴ ʅʦʨ-

ʙʝʨʪ ɺʠʥʝʨ. ʋʞʝ ʚ ʥʘʟʚʘʥʠʠ ʢʥʠʛʠ [4] ʦʥ ʦʪʨʘʞʘʝʪ 

ʩʚʦʝ ʧʦʥʠʤʘʥʠʝ ʵʪʦʡ ʥʘʫʢʠ: çʂʠʙʝʨʥʝʪʠʢʘ, ʠʣʠ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʚʷʟʴ ʚ ʞʠʚʦʪʥʳʭ ʠ ʤʘʰʠʥʝè. ʉʣʝʜʫʷ, 

ʠʤʝʥʥʦ, ʪʘʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʢʠʙʝʨʥʝʪʠʢʠ ʚʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ: çɸ ʯʪʦ ʦʙʲʝʜʠʥʷʝʪ ʵʪʠ ʧʦʥʷʪʠʷ ʞʠʚʦʪʥʦʝ, 

ʤʘʰʠʥʘ ʠ ʩʚʷʟʴ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʚ ʥʠʭè? ʉʘʤʳʡ ʧʨʦ-

ʩʪʦʡ ʦʪʚʝʪ ʥʘ ʥʝʛʦ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʩʦʩʪʦʷʥʠʷʭ ʪʘ-

ʢʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʠ ʩʚʷʟʴ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʫʤʝʩʪʥʳ, ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʦ 

ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʵʪʠ çʜʝʡʩʪʚʠʷè çʦʨʛʘʥʠʯʝʩʢʠè ʧʨʠ-

ʨʦʜʦʡ ʚʦʩʪʨʝʙʦʚʘʥʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦ-

ʨʳʤʠ ʜʦʣʞʥʘ çʠʥʪʝʨʝʩʦʚʘʪʴʩʷè ʢʠʙʝʨʥʝʪʠʢʘ, ʧʦ-

ʧʳʪʘʝʤʩʷ çʟʘʛʣʷʥʫʪʴè ʚ ʠʭ ʨʘʟʥʦʨʦʜʥʦʩʪʴ, ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʥʦʡ ʧʨʠʨʦʜʦʡ. ɸʚʪʦʨ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ, ʨʝ-

ʰʘʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʨʝʘʣʠʟʘʮʠʠ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʥʘʥʦ 

ʫʨʦʚʥʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ, ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ 

ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʙʝʟ ʤʦʜʝʣʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʚʘ-

ʢʫʫʤʘ, ʠʟ ʢʦʪʦʨʦʛʦ çʨʦʞʜʘʝʪʩʷè ʚʝʩʴ ʦʢʨʫʞʘʶʱʠʡ 

ʥʘʩ ʤʠʨ ʦʙʦʡʪʠʩʴ ʥʝʚʦʟʤʦʞʥʦ [5]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ, 

ʯʪʦ ʠʤʝʥʥʦ ʠʟ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʚʘʢʫʫʤʘ ʧʨʠʨʦʜʦʡ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʚʠʜʝ ʪʘʢ ʥʘʟʳʚʘ-

ʝʤʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ (ʚʝʱʝʩʪʚʝʥʥʳʭ) ʩʠʩʪʝʤ. ɺʦʟ-

ʥʠʢʥʦʚʝʥʠʝ ʠʭ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʯʘʩʪʠ-

ʮʘʤ, ʥʘʟʚʘʥʥʳʭ ʚ [6] ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʚʝ-

ʱʝʩʪʚʘ, ʠ ʢʦʪʦʨʳʭ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʨʦʚʥʦ ʜʝʚʷʪʴ.  

ʇʦʣʴʟʫʷʩʴ ʠʤʝʥʥʦ ʫʢʘʟʘʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʚ 

[7] ʫʜʘʣʦʩʴ ʧʦʥʷʪʴ ʥʘ ʧʨʠʤʝʨʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ 

ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟ ʵʪʠʭ ʯʘʩʪʠʮ ʩʪʨʦ-

ʠʪʩʷ ʚʝʱʝʩʪʚʦ. ʇʦʷʚʣʝʥʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʵʣʝ-

ʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚʝʱʝʩʪʚʘ ʚ ʧʨʠʨʦʜʝ ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʳ ʜʚʘ ʟʘʢʦʥʘ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʝʥʳ ʥʘʤʠ, ʢʘʢ 

ʇʝʨʚʦʝ ʠ ɺʪʦʨʦʝ ʅʘʯʘʣʘ ɺʝʱʝʩʪʚʘ [8]. ʇʝʨʚʦʝ 

ʅʘʯʘʣʦ ɺʝʱʝʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ 

ʚʘʢʫʫʤʝ ʚʦʣʥʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʠʜʝʥʪʠʬʠ-

ʮʠʨʫʝʪʩʷ ʩ ʬʦʪʦʥʦʤ (ʫʩʣʦʚʥʦ ʧʝʨʚʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ 

ʯʘʩʪʠʮʝʡ ʚʝʱʝʩʪʚʘ). ɺʪʦʨʦʝ ʅʘʯʘʣʦ ɺʝʱʝʩʪʚʘ ʧʦʟ-

ʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʦʙʨʳʚ ʢʦʣʝʙʘʥʠʡ, ʠʤʝʶʱʠʭ ʤʝ-

ʩʪʦ ʚ ʬʦʪʦʥʝ. ʕʪʦʪ ʦʙʨʳʚ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʢʦ-

ʣʝʙʘʥʠʠ ʬʦʪʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ, ʣʠʙʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʧʨʠʦʙʨʝʪʘʶʪ ʤʠʥʠʤʘʣʴʥʦʝ ʣʠʙʦ ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʤʝʥʥʦ ʧʫʪʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙ-

ʨʳʚʘ ʚ ʚʘʢʫʫʤʝ ʧʦʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʘʨ-

ʥʳʝ ʯʘʩʪʠʮʳ ʚʝʱʝʩʪʚʘ: ʵʣʝʢʪʨʦʥʳ, ʧʦʟʠʪʨʦʥʳ, ʤʘʛ-

ʥʠʪʥʘʷ ʤʘʩʩʘ ʅʦʨʜ ʠ ʤʘʛʥʠʪʥʘʷ ʤʘʩʩʘ ɿʶʡʜ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʢʦʧʣʝʥʠʷ ʬʦʪʦʥʦʚ, ʚʦ 

ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʝ ʞʝ ʤʘʛʥʠʪʥʳʝ ʤʘʩʩʳ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʦʛʦ ʧʦʣʷ ʚʝʱʝʩʪʚʘ, ʠʟ ʢʦʪʦʨʳʭ, ʟʘʪʝʤ, ʬʦʨʤʠʨʫ-

ʶʪʩʷ ʤʘʩʩʘ ʷʜʨʘ ʣʶʙʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʊʘʙ-

ʣʠʮʳ ʄʝʥʜʝʣʝʝʚʘ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘ ʵʪʦʡ ʊʘʙʣʠʮʳ ʪʨʝ-

ʙʫʝʪ, ʯʪʦʙʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʷʚʠʚʰʝʛʦʩʷ ʷʜʨʘ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʫ ʥʘʭʦʜʷʱʠʭʩʷ ʨʷ-

ʜʦʤ ʬʦʪʦʥʦʚ, ʦʙʨʳʚʘʷʩʴ, çʨʦʞʜʘʣʠè ʫʞʝ ʵʣʝʢʪʨʦʥʳ 

ʠ ʧʦʟʠʪʨʦʥʳ. ʉʫʜʷ ʧʦ ʢʦʩʚʝʥʥʳʤ ʩʚʝʜʝʥʠʷʤ, ʩʚʷ-

ʟʘʥʥʳʤ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʚ ʤʠʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʵʪʦ ʷʚʣʝʥʠʝ ʚ ʧʨʠʨʦʜʝ ʦʯʝʥʴ ʨʝʜ-

ʢʦʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʩʣʫʯʘʝ, ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʤʝʞʜʫ ʨʦʜʠʚʰʠʤʠʩʷ ʷʜʨʘʤʠ 

ʚʳʟʳʚʘʝʪ ʚʝʱʝʩʪʚʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ (ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ), ʢʦʪʦʨʳʝ ʣʠʰʝʥʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʩʚʦʡʩʪʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʦʥʠ çʚʠʜʥʳè ʚʝʱʝ-

ʩʪʚʝʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. ʀʤʝʥʥʦ ʵʪʠ ʩʢʦʧʣʝʥʠʷ ï ʤʘ-

ʪʝʨʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ ʪʝʤʥʦʡ (ʥʝʚʠʜʠʤʦʡ) ʤʘʪʝʨʠʠ, ʠʟ ʢʦʪʦ-

ʨʦʡ ʠ ʩʦʩʪʦʠʪ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʚʝʱʝʩʪʚʘ ʚʦ ɺʩʝʣʝʥ-

ʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʠʨʦʜʝ ʠʤʝʝʪ ʤʝʩʪʦ ʤʘʪʝ-

ʨʠʷ ʚ ʚʠʜʝ ʚʝʱʝʩʪʚʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʧʦʢʘ 

ʤʠʥʦʚʘʣʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʚ ʩʠʣʫ ʝʛʦ ʥʝʜʦ-

ʩʪʫʧʥʦʩʪʠ ʦʙʳʯʥʳʤʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. 

ɽʩʣʠ ʞʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʘʢʫʫʤʘ ʚ ʤʝʩʪʝ ʧʦʷʚ-

ʣʝʥʠʷ ʷʜʝʨ ʚʦʟʥʠʢʘʶʪ ʵʣʝʢʪʨʦʥʳ ʠ ʧʦʟʠʪʨʦʥʳ, ʪʦ 

ʪʦʛʜʘ ʨʦʞʜʘʶʪʩʷ ʘʪʦʤʳ, ʪ.ʝ. ʤʘʪʝʨʠʷ, ʢʦʪʦʨʘʷ ʫʞʝ 

ʨʘʩʧʦʟʥʘʝʪʩʷ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʢʘʢ ʚʠʜʠ-

ʤʘʷ. ʀʤʝʥʥʦ ʠʟ ʪʘʢʠʭ ʚʠʜʠʤʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʤʘ-

ʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʥʘʯʘʣʦʩʴ ʧʦʟʥʘʥʠʝ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ ʯʝʣʦʚʝʢʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʠʩʩʣʝʜʫʝʪʩʷ 

ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ, ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʝʝ ʵʥʝʨʛʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʤʝʨʦʡ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ 

ʪʦʤ ʠʣʠ ʠʥʦʤ ʧʦʣʝ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ, ʠʟʫʯʘʷ ʵʥʝʨʛʝʪʠʢʫ ʤʘʪʝ-

ʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʦʤ ʚʠʜʝ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʨʦʜʫʮʠʨʫʶʪ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʝ ʠ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ (ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ) [9]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʦʪ ʧʦʜʭʦʜ ʥʘʯʘʣ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʩ 

XIX  ʚʝʢʘ ʚ ʪʝʨʤʦʜʠʥʘʤʠʢʝ, ʠ ʟʘ ʤʥʦʛʠʝ ʛʦʜʳ ʩʪʘʣ 

ʜʦʤʠʥʠʨʫʶʱʠʤ. ɹʦʣʝʝ ʪʦʛʦ, ʝʛʦ ʟʘʢʦʥʳ ʧʨʠʦʙʨʝʣʠ 

ʪʨʘʢʪʦʚʢʫ ʥʝʧʦʛʨʝʰʠʤʦʩʪʠ ʠ ʚ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʝ 

ʥʘʩʳʱʝʥʳ ʵʥʝʨʛʠʝʡ ʥʝ ʩʚʷʟʘʥʥʦʡ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʬʠʟʠʢʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʞʝʪ ʠʤʝʪʴ ʪʦʣʴʢʦ 

ʦʜʠʥ ʠʩʪʦʯʥʠʢ ï ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ, ʪ.ʝ. ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʳʡ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʵʥʝʨʛʠʷ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʝʩʪʴ ʤʝʨʘ ʜʚʠʞʝʥʠʷ 

ʤʘʪʝʨʠʠ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʤʝʥʝʥʠʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʷ, 

ʪʦ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠ ʤʘʛʥʠʪʥʳʤ ʧʦʣʷʤʠ, ʥʦ ʠ ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʳʤ ʚ ʧʘʨʝ ʩ ʢʠʥʝʪʠʢʦʡ.  
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ɺ [10] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩ-

ʪʦʯʥʠʢʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʥʝ ʧʦʜʯʠʥʷʶʪʩʷ 

ʅʘʯʘʣʘʤ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʠʭ ʜʨʫʛʘʷ 

ʥʝʪʝʧʣʦʚʘʷ ʧʨʠʨʦʜʘ ʵʥʝʨʛʠʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʵʥʝʨʛʠʷ, çʨʦʞʜʝʥʥʘʷè ʛʨʘʚʠʪʘʮʠʝʡ ʠ ʢʠʥʝʪʠʢʦʡ ʥʝ 

ʧʦʜʚʣʘʩʪʥʘ, ʪʝʦʨʠʠ, ʠʟ ʢʦʪʦʨʦʡ ʧʦʷʚʠʣʠʩʴ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʪʝʧʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʠʨʦʜʝ ʩʫʱʝʩʪʚʫʶʪ ʚʝʱʝ-

ʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʶʪ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʪʣʠʯʥʳʝ ʦʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʤʝʝʪʩʷ ʪʘʢʦʡ ʚʠʜ ʵʥʝʨ-

ʛʠʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʚʝʯʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʕʪʦ ʨʝʚʦʣʶʮʠʦʥʥʦʝ ʚʳʩʢʘʟʳʚʘ-

ʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʥʘʙʣʶʜʝʥʠʡ ʚ 

ʧʨʠʨʦʜʝ, ʚʝʜʴ ʪʘʢʠʝ ʜʚʠʛʘʪʝʣʠ ʜʘʚʥʳʤ-ʜʘʚʥʦ çʨʘ-

ʙʦʪʘʶʪè ʚʦʢʨʫʛ ʥʘʩ. ɺ [10] ʦʙʥʘʨʫʞʝʥʦ ʦʩʥʦʚʥʦʝ 

ʩʚʦʡʩʪʚʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ 

ʜʚʘ ʝʛʦ ʠʩʪʦʯʥʠʢʘ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʠʥʘʶʪ ʜʚʠ-

ʛʘʪʴʩʷ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʷʤʦʡ 

ʩʦʝʜʠʥʷʶʱʝʡ ʠʭ ʮʝʥʪʨʳ. ʊʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʠʚʦʜʠʪ ʠʭ ʢ ʚʨʘʱʘʪʝʣʴʥʦʤʫ ʜʚʠʞʝʥʠʶ ʜʨʫʛ ʚʦ-

ʢʨʫʛ ʜʨʫʛʘ. ʀʤʝʥʥʦ ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʩʪʘʚʣʷʝʪ 

ɿʝʤʣʶ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʩʚʦʝʛʦ ʮʝʥʪʨʘ, ʘ ʃʫʥʫ ʚʦ-

ʢʨʫʛ ɿʝʤʣʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ 

ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʘʭ ï ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ 

ʚʩʝ ʝʝ ʧʣʘʥʝʪʳ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ, ʘ ʟʚʝʟʜʳ 

ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ ʚʦʢʨʫʛ ʝʝ ʮʝʥʪʨʘ. ɹʨʦʫʥʦʚʩʢʦʝ 

ʜʚʠʞʝʥʠʝ ʠʤʝʝʪ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʛʦ ʠʩʪʦʯʥʠʢʘ ʘʥʘʣʦ-

ʛʠʯʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʟʚʝʰʝʥ-

ʥʳʭ ʯʘʩʪʠʯʝʢ ʚ ʞʠʜʢʦʩʪʠ. 

ʀʪʘʢ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʧʨʠʙʦ-

ʨʘʤʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ (ʚʠʜʠʤʦʝ ʚʝʱʝʩʪʚʦ) 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʚʠʜʘ. ɺ ʦʜʥʦʤ ʠʟ ʥʠʭ ʧʨʝ-

ʦʙʣʘʜʘʶʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʦʨʦʞʜʘʝʤʳʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠ ʤʘʛʥʠʪʥʳʤ ʧʦʣʷʤʠ, ʘ ʚʦ ʚʪʦʨʦʤ ʚ 

ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʠʠ ʚʳʩʪʫʧʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʩ ʢʠʥʝʪʠʢʦʡ ʠʭ 

ʠʩʪʦʯʥʠʢʦʚ. ɽʩʣʠ ʧʦʟʥʘʥʠʶ ʵʥʝʨʛʝʪʠʢʠ ʧʝʨʚʦʛʦ 

ʚʠʜʘ ʩʠʩʪʝʤ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʫʜʝʣʷʝʪ ʚʥʠʤʘʥʠʝ, 

ʪʦ ʚʪʦʨʦʡ ʚʠʜ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʦʙʦʯʠʥʝ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʯʪʦ 

ʪʘʢʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʠ ʝʛʦ ʩʫʱʥʦʩʪʴ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʥʘʫʢʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʚʝʩʴʤʘ ʨʘʩ-

ʧʣʚrʯʘʪʘʷ ʛʠʧʦʪʝʟʘ ʣʠʙʦ ʅʴʶʪʦʥʘ, ʣʠʙʦ ʕʡʥ-

ʰʪʝʡʥʘ. ʅʠ ʪʘ, ʥʠ ʜʨʫʛʘʷ ʥʝ ʠʤʝʝʪ ʜʦ ʩʠʭ ʧʦʨ ʤʦ-

ʜʝʣʠ, ʢʦʪʦʨʘʷ, ʭʦʪʷ ʙʳ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ, ʦʪʦʙʨʘʞʘʣʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ. ɽʩʣʠ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝ-

ʥʠʷ ʅʴʶʪʦʥʘ ʫʞʝ ʜʘʚʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʙʦʩʥʦʚʘʥ-

ʥʦʡ ʢʨʠʪʠʢʝ, ʪʦ ʪʷʛʦʪʝʥʠʝ ʧʦ ʕʡʥʰʪʝʡʥʫ, ʢʘʢ ʠʩ-

ʢʨʠʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʛʠʧʦ-

ʪʝʟʦʡ.  

ɺʝʱʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʫʝ-

ʤʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʠʤʦʝ, ʧʦʨʦʞʜʝʥʥʦʝ ʜʚʠ-

ʞʝʥʠʝʤ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʷʭ, ʪ.ʝ. ʦʩ-

ʥʦʚʥʘʷ ʝʛʦ ʯʘʩʪʴ, ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʧʣʦʚʳʤʠ ʧʨʦʮʝʩ-

ʩʘʤʠ, ʪʦʞʝ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʚʠʜʘ. ɺ 

ʦʜʥʠʭ ʠʟ ʥʠʭ ʙʝʩʧʨʝʜʝʣʴʥʦ ʜʝʡʩʪʚʫʶʪ ʟʘʢʦʥʳ ʪʝʨ-

ʤʦʜʠʥʘʤʠʢʠ, ʧʦʜʯʠʥʝʥʥʳʝ ʷʚʣʝʥʠʶ ʵʥʪʨʦʧʠʠ, ʘ ʚ 

ʜʨʫʛʠʭ ʵʪʠʤ ʟʘʢʦʥʘʤ çʚʳʨʘʙʘʪʳʚʘʝʪʩʷè ʧʨʦʪʠʚʦ-

ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʭʦʪʷ ʙʳ, ʪʦʨ-

ʤʦʟʠʪ ʷʚʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʩʤʝʨʪʠ.  

ʕʪʦʪ ʚʪʦʨʦʡ ʚʠʜ ʚʝʱʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʪʦʞʝ 

ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ ʧʦ ʩʧʦʩʦʙʫ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʦ-

ʪʠʚʦʜʝʡʩʪʚʠʷ. ʊʘʢ ʩʫʱʝʩʪʚʫʶʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʩʠ-

ʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʨʘʟʨʫʰʠʪʝʣʴ-

ʥʦʤʫ ʪʝʧʣʦʚʦʤʫ ʧʨʦʮʝʩʩʫ, ʨʝʘʣʠʟʫʝʪʩʷ ʦʜʥʦʚʨʝ-

ʤʝʥʥʳʤ ʥʘʣʦʞʝʥʠʝʤ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʤʝʩʪʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʚʫʭ ʠ ʙʦʣʝʝ ʚʝʱʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʫʧʨʫʛʦʩʪʴ ʫʞʝ ʥʦʚʦʡ ʩʣʦʞ-

ʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʠ ʩʜʝʨʞʠʚʘʝʪ ʨʘʟʨʫʰʠʪʝʣʴ-

ʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʥʠʭ. ʇʨʠʤʝʨʦʚ ʚ ʧʨʠʨʦʜʝ ʪʘʢʠʭ 

ʩʦʚʤʝʱʝʥʠʡ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚʧʦʣʥʝ ʜʦʩʪʘ-

ʪʦʯʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʠʭ ʠʟʫʯʝʥʠʷ ʚ ʬʠʟʠʢʝ ʧʦ-

ʷʚʠʣʘʩʴ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʩʠʥʝʨʛʝʪʠʢʘ. ɺ ʵʪʦʤ ʤʝʩʪʝ 

ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʟʘʤʝʯʘʥʠʝ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʧʨʝʜ-

ʤʝʪʫ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʚʪʦʨʦʚ 

[11,12] ʵʪʦʡ ʥʦʚʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ ʩʠʥʝʨʛʝʪʠʢʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʟʥʘʥʠʷ ʩʘʤʦʨʘʟʚʠʚʘʶʱʠʭʩʷ, 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ, ʥʦ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ 

ʧʨʠʨʦʜʝ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʧʨʦʩʪʦ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɺ 

ʵʪʠʭ ʩʠʩʪʝʤʘʭ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʠʭ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʜʦ-

ʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʧʨʫʛʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʣʦ-

ʞʝʥʥʳʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʜʚʫʭ ʠ ʙʦʣʝʝ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʩʠʩʪʝʤ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ[13]. ɺ ʧʨʠʨʦʜʝ ʤʳ ʯʘʩʪʦ 

ʥʘʙʣʶʜʘʝʤ ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʢʘʢ ʜʦʞʜʴ. ɺ ʪʫʯʝ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʢʦʥ-

ʜʝʥʩʠʨʫʶʪʩʷ ʚʦʜʷʥʳʝ ʧʘʨʳ, ʬʦʨʤʠʨʫʷ ʪʘʢʠʤ ʩʧʦ-

ʩʦʙʦʤ ʢʘʧʝʣʴʢʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʧʨʦʠʟʚʦʣʴʥʦ, ʪ.ʝ. ʭʘʦʪʠʯʝʩʢʠ. ɿʘʪʝʤ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʛʨʘʚʠʪʘʮʠʠ ɿʝʤʣʠ ʥʘʯʠʥʘʶʪ ʧʘʜʘʪʴ. ɺ 

ʵʪʦʪ ʤʦʤʝʥʪ, ʢʘʢ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʚ ʚʦʟ-

ʜʫʰʥʦʡ ʤʘʩʩʝ ʘʪʤʦʩʬʝʨʳ, ʥʘ ʥʠʭ ʜʝʡʩʪʚʫʶʪ ʟʘʢʦʥʳ 

ʘʵʨʦʜʠʥʘʤʠʢʠ, ʚʳʩʪʨʘʠʚʘʷ ʢʘʧʝʣʴʢʠ, ʜʨʫʛ ʟʘ ʜʨʫ-

ʛʦʤ ʚ ʩʠʩʪʝʤʫ ʮʝʧʦʯʝʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʙʝʟʚʝʪʨʝʥ-

ʥʦʡ ʧʦʛʦʜʝ ʧʨʠʟʝʤʣʝʥʠʝ ʵʪʠʭ ʮʝʧʦʯʝʢ ʙʫʜʝʪ ʚ ʟʘʨʘ-

ʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʩʪʘ. ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʫʩʠʣʝ-

ʥʠʠ ʜʦʞʜʷ ʮʝʧʦʯʢʠ ʢʘʧʝʣʴ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ 

ʩʪʨʫʡʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʫʞʝ ʥʝ ʚʦʦʨʫʞʝʥ-

ʥʳʤ ʛʣʘʟʦʤ. ʕʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʢʦʥʦʚ ʘʵʨʦʜʠʥʘ-

ʤʠʢʠ ʥʘ ʚʦʜʥʳʝ ʢʘʧʣʠ, ʘʥʘʣʦʛʠʯʥʦ ʜʝʡʩʪʚʠʶ, ʪʝʭ 

ʞʝ ʟʘʢʦʥʦʚ ʥʘ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʚʦ ʚʨʝʤʷ ʩʧʦʨʪʠʚʥʳʭ 

ʩʦʩʪʷʟʘʥʠʡ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʚʠʞʝʥʠʝ 

ʛʦʥʱʠʢʦʚ ʚʩʣʝʜ ʟʘ ʣʠʜʝʨʦʤ ʦʙʣʝʛʯʝʥʦ, ʠ, ʦʪʩʶʜʘ 

ʩʧʦʨʪʩʤʝʥʳ ʩʪʘʨʘʶʪʩʷ ʛʨʫʧʧʠʨʦʚʘʪʴʩʷ ʚʦʢʨʫʛ 

ʥʝʛʦ. ɸʥʘʣʦʛʠʯʥʦ ʢʘʧʣʠ çʠʱʫʪ ʦʙʣʝʛʯʝʥʥʳʡè ʧʫʪʴ 

ʚʦ ʚʨʝʤʷ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ, ʧʨʠʚʦʜʠʪ ʠʭ ʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʧʨʦʪʠʚʦʜʝʡ-

ʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ ʨʘʩʩʝʠʚʘʶʱʝʤʫ ʚʣʠʷʥʠʶ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʢʘʧʝʣʴ ʜʦʞʜʷ ʚ ʦʨ-

ʛʘʥʠʟʦʚʘʥʥʳʝ ʩʪʨʫʡʢʠ ʩʠʥʝʨʛʝʪʠʢʠ ʦʪʥʦʩʷʪ ʢ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʘʤʦʦʨʛʘ-

ʥʠʟʘʮʠʠ ʥʝʪ, ʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ 

ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʚʦ ʚʨʝʤʷ ʧʨʦ-

ʮʝʩʩʘ ʧʨʠʟʝʤʣʝʥʠʷ, ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʦʡ, ʪ.ʝ. ʩʦʚʤʝ-

ʱʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʚʫʭ ʚʝʱʝʩʪʚʝʥ-

ʥʳʭ ʩʠʩʪʝʤ ï ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʘʜʘʶʱʠʭ ʢʘʧʝʣʴ ʚʦʜʳ 

ʠ ʚʦʟʜʫʭʘ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠ ʚ ʩʣʫ-

ʯʘʝ ʩ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʩʦʚ-

ʤʝʱʝʥʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ ʜʚʫʭ ʨʝʘʛʝʥ-

ʪʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʨʠʚʦʜʠʪ ʢ 
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ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʧʦʜ-

ʚʣʘʩʪʥʦʛʦ ʨʘʟʨʫʰʝʥʠʶ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʟʘʢʦ-

ʥʘʤʠ. ʕʪʦ ʷʚʣʝʥʠʝ ʚ ʧʨʠʨʦʜʝ ʫʯʝʥʳʝ ʙʨʶʩʩʝʣʴʩʢʦʡ 

ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʫʜʫʱʝʛʦ ʣʘʫʨʝ-

ʘʪʘ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʇʨʠʛʦʞʠʥʘ ʦʪʥʝʩʣʠ ʢ ʷʚ-

ʣʝʥʠʶ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʫʶ ʜʦʣʞʥʘ ʠʟʫʯʘʪʴ 

ʩʠʥʝʨʛʝʪʠʢʘ. ʉʧʝʮʠʘʣʠʩʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʚ ʥʠʭ ʩʧʦʥʪʘʥʥʦ ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʚʳʩʦʢʦʫʧʦʨʷ-

ʜʦʯʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʟ ʟʘʨʦʜʳʰʝʡ ʠʣʠ ʜʘʞʝ ʠʟ ʭʘ-

ʦʩʘ. ʅʝʤʝʮʢʠʡ ʬʠʟʠʢ-ʪʝʦʨʝʪʠʢ ʦʩʥʦʚʘʪʝʣʴ ʩʠʥʝʨʛʝ-

ʪʠʢʠ ɻ. ʍʘʢʝʥ ʧʠʰʝʪ: çʉʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ ʩʠ-

ʩʪʝʤʳ ʦʙʨʝʪʘʶʪ ʧʨʠʩʫʱʠʝ ʠʤ ʩʪʨʫʢʪʫʨʳ ʠʣʠ 

ʬʫʥʢʮʠʠ ʙʝʟ ʢʘʢʦʛʦ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʘ ʠʟʚʥʝè [11].  

ɽʩʣʠ ʪʘʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʙʝ-

ʨʝʪ ʥʘ ʩʚʦʝ ʚʦʦʨʫʞʝʥʠʝ ʫʯʝʥʳʡ-ʤʘʪʝʨʠʘʣʠʩʪ, ʪʦ ʦʥ 

ʜʦʣʞʝʥ ʦʪʚʝʪʠʪʴ: çʂʦʤʫ ʦʙʷʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʠʣʠ 

ʬʫʥʢʮʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʝʡ ʩʚʦʡʩʪʚʦ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ ʠʟʚʥʝè? ʀ ʵʪʦʪ ʚʦʧʨʦʩ ʤʦʞʥʦ ʘʜʨʝʩʦʚʘʪʴ 

ʘʚʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʚ [14], ʚʳʩʪʫʧʘʷ ʥʘ ʩʪʦʨʦʥʝ ʜʠʘ-

ʣʝʢʪʠʢʦ-ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʩʯʠ-

ʪʘʶʪ, ʯʪʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʷʚʣʷʶʪʩʷ çʩʘʤʦʦʨʛʘ-

ʥʠʟʫʶʱʠʝʩʷ ʩʠʩʪʝʤʳ, ʧʨʠʯʝʤ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ 

ʚʥʫʪʨʝʥʥʠʝ ʩʚʦʡʩʪʚʘ ʢʘʢ ʥʘ ʠʩʪʦʯʥʠʢ ʩʘʤʦʨʘʟʚʠ-

ʪʠʷè. ʊʘʢʦʝ ʧʦʥʠʤʘʥʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ 

ʧʦʟʠʮʠʡ ʤʘʪʝʨʠʘʣʠʩʪʘ ʷʚʣʷʝʪʩʷ ʥʝ ʚʝʨʥʳʤ. ɾʝʣʘʶʪ 

ʵʪʦʛʦ ʘʚʪʦʨʳ ʠʣʠ ʥʝʪ, ʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʚʳʩʢʘ-

ʟʳʚʘʥʠʝʤ ʦʥʠ ʩʝʙʷ ʚʩʪʨʘʠʚʘʶʪ ʚ ʨʷʜʳ ʩʚʦʠʭ ʠʜʝʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʪʠʚʥʠʢʦʚ, ʥʝʚʦʣʴʥʦ, ʩʦʛʣʘʰʘʷʩʴ ʥʘ 

ʪʦ, ʯʪʦ ʵʪʦ ʩʘʤʦʨʘʟʚʠʪʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ɺʩʝʚʳʰ-

ʥʠʤ. ɺ ʪʘʢʦʤ ʧʦʥʠʤʘʥʠʠ ʩʘʤʦʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʳ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʟʚʝʩʪʥʦʤʫ ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʤʫ ʟʘ-

ʢʦʥʫ ʪʦʡ ʞʝ ʧʨʠʨʦʜʳ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʦʜʠʥʘʢʦ-

ʚʳʝ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʠʙʝʨʥʝʪʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʟʚʠʪʠʷ ʧʨʠʭʦʜʷʪ ʢ ʦʜ-

ʥʠʤ ʠ ʪʝʤ ʞʝ ʚʠʜʘʤ ʩʠʩʪʝʤ, ʪ.ʝ. ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 

ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. ɽʣʠ ʩʨʝʜʘ 

ʥʝ ʚʦʟʜʝʡʩʪʚʫʝʪ, ʪʦ ʢʘʢʦʡ ʙʳ ʥʠ ʙʳʣ ʘʢʪʠʚʥʳʡ ʠʩ-

ʪʦʯʥʠʢ, ʟʘʣʦʞʝʥʥʳʡ ʚ ʩʘʤʦʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ï ʝʝ 

ʙʫʜʫʱʝʝ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʝ. ɹʦ-

ʣʝʝ ʪʦʛʦ, ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʝʟ ʚʥʝʰʥʝʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʘ ʜʝʛʨʘʜʠʨʫʝʪ, ʨʘʩʪʚʦʨʠʚʰʠʩʴ ʚ 

ʘʛʨʝʩʩʠʚʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʧʦ-

ʥʠʤʘʥʠʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʥʝʨʛʝʪʠʢʠ ʠ ʍʘ-

ʢʝʥʦʤ, ʠ ʇʨʠʛʦʞʠʥʳʤ, ʢʘʢ ʠʟʫʯʝʥʠʝ ʩʘʤʦʨʘʟʚʠʚʘ-

ʶʱʠʭʩʷ ʩʠʩʪʝʤ, ʷʚʣʷʝʪʩʷ ʦʰʠʙʦʯʥʳʤ ʠ ʪʨʝʙʫʝʪ 

ʫʙʝʞʜʝʥʠʷ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʩ ʨʘʟʣʠʯʥʳʭ 

ʧʦʟʠʮʠʡ ʚ ʦʪʜʝʣʴʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ.  

ɺʳʰʝ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʩʫʱʝ-

ʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ʪʠʧ ʩʠʩʪʝʤ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʡ 

ʅʘʯʘʣʘʤ ʪʝʨʤʦʜʠʥʘʤʠʢʠ. ɺ ʥʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʨ-

ʤʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʘʛʨʝʩʩʠʚʥʦʤʫ ʦʢʨʫʞʝʥʠʶ ʨʝʘʣʠ-

ʟʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʪʨʫʢʪʫʨʝ ʪʘʢʦʡ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʶʪʩʷ ʩʨʝʜʩʪʚʘ ʧʦʣʫʯʝ-

ʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ, ʟʘʪʝʤ, ʷʚʣʷ-

ʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ ʤʘʪʝ-

ʨʠʘʣʴʥʳʭ ʨʳʯʘʛʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʘʤʫ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʫʶ ʩʠʩʪʝʤʫ, ʠ ʥʘ ʚʥʝʰʥʶʶ ʩʨʝʜʫ, ʪʝʤ ʩʘʤʳʤ, 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʷ ʝʝ ʘʛʨʝʩʩʠʚʥʦʤʫ ʚʥʝʰʥʝʤʫ ʚʦʟ-

ʜʝʡʩʪʚʠʶ. ʊʘʢʦʝ ʩʦʚʤʝʱʝʥʠʝ ʚ ʧʨʠʨʦʜʝ ʜʚʫʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʨʦʞ-

ʜʘʝʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠ ʷʚʣʷ-

ʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʢʠ ʢʠʙʝʨʥʝ-

ʪʠʢʘ. ʀʤʝʥʥʦ, ʠʩʩʣʝʜʫʷ ʵʪʠ ʩʠʩʪʝʤʳ, ʘ ʥʝ ʪʦʣʴʢʦ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʚʷʟʴ ʚ ʥʠʭ, ʫʜʘʝʪʩʷ ʨʘʩʢʨʳʪʴ ʩʫʱ-

ʥʦʩʪʴ ʦʯʝʥʴ ʤʥʦʛʠʭ ʧʦʥʷʪʠʡ ʠ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚʘ, ʥʘ 

ʢʦʪʦʨʳʝ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʚʦ ʚʚʝʜʝʥʠʠ.  

2. ʂʠʙʝʨʥʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʀʪʘʢ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ ʚ ʚʠʜʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʣʷ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʝʛʦʜʥʷ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʥʠʭ ʦʪʚʝʜʝʥʦ ʬʠʟʠʢʝ. ʉʧʝ-

ʮʠʘʣʠʩʪʳ ʵʪʦʡ ʥʘʫʢʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʮʝʥʠʚʘʶʪ 

ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ, ʪ.ʝ. ʠʭ ʠʥʪʝʨʝʩʫʶʪ ʪʘʢʦʡ ʧʘʨʘʤʝʪʨ, ʢʘʢ ʵʥʝʨ-

ʛʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʚʝʱʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ï ʝʝ ʩʦ-

ʭʨʘʥʝʥʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʊʘʢʠʝ 

ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʢ ʬʠʟʠʯʝʩʢʠʤ. ʅʝ ʤʝʥʝʝ 

ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠ ʚʝʱʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ʢʦʪʦʨʳʭ ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ʚʳ-

ʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʥʠʭ ʵʪʘ ʩʢʘʣʷʨʥʘʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ ʤʘʪʝʨʠʠ ʠʛʨʘʝʪ ʪʫ ʞʝ ʨʦʣʴ, ʯʪʦ ʵʥʝʨʛʠʷ ʚ 

ʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʊʦ ʝʩʪʴ, ʧʦ ʤʥʦʛʠʤ 

ʧʨʠʟʥʘʢʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ 

ʘʥʘʣʦʛʠʯʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʝ ʩʢʘʣʷʨ-

ʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘʤʦʛʦ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʠ ʚ ʚʝ-

ʱʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ, ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠʥʪʝʨʝʩʫ-

ʝʪʩʷ ʪʦʞʝ ʩʢʘʣʷʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʘʪʝʨʠʠ, ʥʦ 

ʫʞʝ ʦʪʨʘʞʘʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʝ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ ʜʚʠ-

ʞʝʥʠʷ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʵʪʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʢʠ ʢʠʙʝʨʥʝʪʠʢʠ, ʠ ʪʦ-

ʛʜʘ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ..  

ʇʨʠʨʦʜʘ ʚ ʩʚʦʝʤ ʩʘʤʦʧʦʟʥʘʥʠʠ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʮʠʚʠʣʠʟʘʮʠʠ 

ʯʝʨʝʟ ʝʝ ʠʥʜʠʚʠʜʫʫʤʳ, ʢʦʛʜʘ ʠʩʪʠʥʥʦʩʪʴ ʧʦʟʥʘʥʠʷ 

ʧʨʝʧʘʨʠʨʫʝʪʩʷ ʢʘʞʜʳʤ ʠʟ ʥʠʭ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʨʝʯʴ ʠʜʝʪ ʦ ʧʨʠʥʮʠʧʝ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚ ʧʦʟʥʘʥʠʠ, 

ʪ. ʝ. ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, ʠʭ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʨʠʨʦʜʝ, 

ʧʨʷʤʦ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ʕʪʘ 

ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʥʮʠʧʘ ʧʨʦʷʚʣʷ-

ʝʪʩʷ, ʧʦ-ʨʘʟʥʦʤʫ, ʚ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʜʚʫʭ ʧʦʜʭʦʜʘʭ 

ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ (ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ). ʇʨʠʤʝʥʝʥʠʝ ʝʛʦ ʚ ʬʠʟʠʢʝ (ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ) ʚʩʪʨʝʯʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʦʩʥʦʚʥʦʛʦ ʧʨʠʥʮʠʧʘ ʟʘʢʦʥʘ ʧʦʟʥʘʥʠʷ 

(ʧʨʠʥʮʠʧʘ ʛʥʦʩʝʦʣʦʛʠʠ), ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʥʘʥʠʷ ʤʘʪʝʨʠʠ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʫʯʘʩʪʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ, ʘ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʝʛʦ ʤʦʜʝʣʝʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʠʥ-

ʜʠʚʠʜʫʫʤʘʤʠ ʮʠʚʠʣʠʟʘʮʠʠ ʵʪʦʪ ʫʯʘʩʪʦʢ ʧʨʠʨʦʜʳ 

ʧʦʟʥʘʚʘʝʤ. ʊʦ ʝʩʪʴ, ʢʦʛʜʘ ʠʥʜʠʚʠʜʫʫʤ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʩʚʦʠʭ ʟʥʘʥʠʡ, ʧʳʪʘʝʪʩʷ ʫʙʝʜʠʪʴ ʥʘʫʯʥʳʡ 

ʤʠʨ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʠʩʪʠʥʥʦʩʪʠ ʩʚʦʝʡ ʤʦʜʝʣʠ ʧʦ-

ʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʨʥʳʤ ʪʦʣʴʢʦ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʵʪʘʧʝ, ʘ ʧʨʠʜʝʪ ʥʦ-

ʚʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʠ ʫ ʥʝʛʦ ʙʫʜʝʪ ʥʦʚʘʷ ʤʦʜʝʣʴ, ʢʦ-

ʪʦʨʘʷ ʫʞʝ ʥʘ ʥʦʚʦʤ ʵʪʘʧʝ ʧʦʟʥʘʥʠʷ, ʘʜʝʢʚʘʪʥʝʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ.  

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʤʫ ʷʚʣʷʶʪʩʷ ʠʟʚʝʯʥʳʝ 

ʩʧʦʨʳ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʚ ʧʨʠ-

ʨʦʜʳ, ʤʦʜʝʣʠ ʢʦʪʦʨʳʭ, ʧʦ ʤʥʝʥʠʶ ʦʜʥʠʭ ʠʩʩʣʝʜʦ-
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ʚʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʪ ʩʫʱʥʦʩʪʴ ʧʨʠʨʦʜʳ, ʘ, ʧʦ ʤʥʝ-

ʥʠʶ ʜʨʫʛʠʭ, ʵʪʠ ʤʦʜʝʣʠ ʥʝʚʝʨʥʳ. ʊʘʢʦʡ ʧʨʠʥʮʠʧ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʨʘʟʚʠ-

ʪʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʢʦʪʦʨʘʷ ʩʝʛʦʜʥʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʢʚʘʥʪʦʚʦʡ ʤʝ-

ʭʘʥʠʢʦʡ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʵʪʠʭ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʬʠʟʠʯʝʩʢʦʝ ʧʦʟʥʘʥʠʝ ʤʠʨʘ ʧʨʦʚʦʜʠʪʩʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʦʟʥʘʥʠʠ. 

ʊʘʢ, ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʩʫʪ-

ʩʪʚʫʝʪ ʩʫʙʲʝʢʪ-ʥʘʙʣʶʜʘʪʝʣʴ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦ-

ʨʦʛʦ ʠ ʧʨʦʚʦʜʷʪʩʷ ʚʩʝ ʨʘʩʩʫʞʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ 

ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ ʩʫʙʲʝʢʪ-ʠʟʤʝʨʠʪʝʣʴ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʦʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ ʠʟʫʯʘʝ-

ʤʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. ʉʪʦʠʪ ʧʦʤʝʥʷʪʴ 

ʥʘʙʣʶʜʘʪʝʣʷ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʘ ʠʟʤʝʨʠ-

ʪʝʣʷ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʬʠʟʠʢʠ ʤʦʛʫʪ 

ʩʪʘʪʴ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ [1]. 

 ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʴ-

ʥʳʭ ʩʠʩʪʝʤ ʥʘʫʯʥʘʷ ʢʘʨʪʠʥʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʦʚʝʨ-

ʰʝʥʥʦ ʠʥʘʷ. ɿʜʝʩʴ ʧʦʟʥʘʥʠʝ ʪʝʩʥʦ ʧʨʠʚʷʟʘʥʦ ʢ ʪʦʡ 

ʩʠʩʪʝʤʝ, ʚ ʠʥʪʝʨʝʩʘʭ ʢʦʪʦʨʦʡ ʦʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 

ʕʪʦ ʘʨʛʫʤʝʥʪʠʨʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʠʙʝʨʥʝʪʠʯʝʩʢʘʷ ʩʠ-

ʩʪʝʤʘ ʥʝ ʚʦʦʙʱʝ ʜʦʣʞʥʘ ʧʦʟʥʘʚʘʪʴ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʘ ʚ ʩʚʷʟʠ ʩ ʝʝ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʜʠʢʪʫʝʤʳʤʠ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʘʛʨʝʩʩʠʚʥʦʤʫ ʧʦ-

ʚʝʜʝʥʠʶ ʩʨʝʜʳ ʩ ʝʝ ʟʘʢʦʥʘʤʠ ʪʝʨʤʦʜʠʥʘʤʠʢʠ. ʆʩʦ-

ʙʝʥʥʦ ʵʪʦ ʷʚʣʝʥʠʝ ʚ ʧʦʟʥʘʥʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʧʦ-

ʥʠʤʘʥʠʠ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʝ ʠʥʬʦʨʤʘʮʠʷ. ʋ ʨʘʟʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʮʠʚʠʣʠʟʘʮʠʠ ʜʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ 

ʩʚʦʝ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʦʥʦ ʜʠʢʪʫʝʪʩʷ ʠʭ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ ï ʞʫʨʥʘʣʠʩʪʳ ʚ ʥʝʛʦ 

ʚʢʣʘʜʳʚʘʶʪ ʩʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʘ ʩʧʝʮʠʘʣʠʩʪʳ-

ʢʦʤʧʴʶʪʝʨʱʠʢʠ ʩʚʦʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʚ ʦʙʱʝʩʪʚʝ ʠʤʝʶʪʩʷ ʜʝʩʷʪʢʠ ʨʘʟʣʠʯʥʳʭ 

ʦʧʨʝʜʝʣʝʥʠʡ, ʯʪʦ ʪʘʢʦʝ ʠʥʬʦʨʤʘʮʠʷ.  

ʅʘʚʝʨʥʦʝ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʦʪʨʝʙʥʦʩʪʠ Com-

puter science ʪʨʝʙʫʶʪ ʪʘʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʝʪ ʩʫʱʥʦʩʪʴ ʝʝ ʧʦʥʠʤʘ-

ʥʠʷ ʧʨʠʨʦʜʦʡ. ɺʝʜʴ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʧʨʝʜʩʪʦʠʪ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘ-

ʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʧʧʘʨʘʪʫʨʝ, ʩʦʠʟʤʝʨʠʤʦʡ ʩ 

ʥʘʥʦ ʫʨʦʚʥʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ. ɸ ʵʪʦ ʫʨʦ-

ʚʝʥʴ, ʢʦʪʦʨʳʡ ʫʞʝ ʦʩʚʦʝʥ ʞʠʚʦʡ ʧʨʠʨʦʜʦʡ, ʠ ʜʣʷ 

ʝʛʦ ʧʦʢʦʨʝʥʠʷ ʢʦʤʧʴʶʪʝʨʱʠʢʘʤ ʩʣʝʜʫʝʪ ʣʠʰʴ ʧʦ-

ʚʪʦʨʠʪʴ ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ, ʝʩʣʠ ʚ ʠʭ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʠʤʝʝʪʩʷ ʧʨʘʚʜʠʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʤʘʪʝʨʠʠ ʥʘ ʵʪʦʤ ʥʘʥʦ ʫʨʦʚʥʝ. ʊʦ ʝʩʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ ʪʦʛʦ, ʢʘʢ ʧʨʠʨʦʜʘ çʧʦʥʠʤʘʝʪè 

ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʝʝ ʤʘ-

ʪʝʨʠʘʣʴʥʦʛʦ ʥʦʩʠʪʝʣʷ, ʧʦ ʢʘʢʠʤ ʧʨʠʥʮʠʧʘʤ ʨʝʘʣʠ-

ʟʫʝʪ ʦʥʘ ʝʝ ʦʙʨʘʙʦʪʢʫ. ɺʦʪ ʧʦʯʝʤʫ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ 

ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʝ ʜʣʷ ʩʦ-

ʟʜʘʪʝʣʝʡ ʥʦʚʳʭ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʝʝ ʦʙʨʘʙʦʪʢʠ ʧʦʜʭʦ-

ʜʠʪ ʪʦ, ʯʪʦ ʧʦʥʠʤʘʣ ʧʦʜ ʥʝʡ ɺ.ʄ. ɻʣʫʰʢʦʚ [3]. 

ɿʜʝʩʴ ʤʳ ʧʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʝ 

ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʤʝʥʷʝʪ 

ʦʩʥʦʚʥʫʶ ʝʛʦ ʩʫʪʴ.  
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ʀʥʬʦʨʤʘʮʠʷ ʵʪʦ ʤʝʨʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʠ. 

ɺ ʦʧʨʝʜʝʣʝʥʠʠ ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʨʝʯʴ ʠʜʝʪ ʥʝ 

ʪʦʣʴʢʦ ʦ ʤʘʪʝʨʠʠ, ʥʦ ʠ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʠ ʝʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. ʇʦʩʢʦʣʴʢʫ 

ʵʥʝʨʛʠʷ ʷʚʣʷʝʪʩʷ ʩʢʘʣʷʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʘʪʝ-

ʨʠʠ, ʪʦ ʵʪʦ ʫʪʦʯʥʝʥʠʝ ʤʦʞʥʦ çʙʝʟʙʦʣʝʟʥʝʥʥʦè ʦʧʫ-

ʩʪʠʪʴ, ʪʦʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʚʨʝʤʝʥʠ ï 

ʚʝʜʴ ʚ ʠʥʦʤ ʚʠʜʝ ʤʘʪʝʨʠʠ ʚ ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.  

ʋʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ, 

ʢʘʢ ʠ ʵʥʝʨʛʠʷ, ʩʢʘʣʷʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʘʪʝʨʠʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʨʘʟʣʠʯʥʳʝ ʝʝ ʩʪʨʫʢʪʫʨʥʳʝ ʨʘʟ-

ʥʦʨʦʜʥʦʩʪʠ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʝʩʣʠ ʤʘʪʝʨʠʷ ʙʝʩ-

ʢʦʥʝʯʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ, 

ʪʦ ʠ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʨʠʨʦʜʝ ʙʝʩ-

ʢʦʥʝʯʥʘ. ɿʝʤʥʘʷ ʮʠʚʠʣʠʟʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦ-

ʙʦʡ ʢʦʥʝʯʥʫʶ ʬʦʨʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʚ ʪʘʢʠʭ 

ʦʛʨʘʥʠʯʝʥʠʷʭ ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʩʢʦʥʝʯʥʳʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʵʪʦʤʫ, ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʢʝ ʦʥʘ 

ʠʤʝʝʪ ʜʝʣʦ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʝʝ ʦʙʲʝʤʦʤ, ʢʦʪʦ-

ʨʳʡ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʜʘʥʥʳʤʠ. ʆʜʥʘʢʦ ʪʘʢʦʝ, 

ʢʘʟʘʣʦʩʴ ʙʳ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʝʝ ʢʦʣʠʯʝʩʪʚʦ, ʚʩʝ 

ʨʘʚʥʦ, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʠ ʪʫ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʢʦ-

ʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʝʝ ʙʝʩʢʦʥʝʯʥʦʩʪʴ. ʇʨʦʩʪʦ ʵʪʘ ʯʘʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʢʨʳʪʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ 

ʝʝ, ʚʝʩʴʤʘ ʯʘʩʪʦ, ʧʨʠʭʦʜʠʪʩʷ ʦʙʥʘʨʫʞʠʚʘʪʴ, ʧʫʪʝʤ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʜʦʣʴ ʢʦʪʦʨʳʭ ʜʚʠʞʝʪʩʷ ʧʣʘ-

ʥʝʪʘ ʚʦʢʨʫʛ ʩʚʦʝʡ ʟʚʝʟʜʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʛʨʘ-

ʥʠʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʆʜʥʘʢʦ ʩʦʝʜʠʥʝʥʠʝ ʠʭ ʚ 

ʝʜʠʥʫʶ ʢʨʠʚʫʶ ʫʢʘʟʳʚʘʝʪ ʥʘ ʬʦʨʤʫ ʦʨʙʠʪʳ ʧʣʘ-

ʥʝʪʳ, ʢʦʪʦʨʘʷ ʦʪʩʫʪʩʪʚʫʝʪ ʩʨʝʜʠ ʠʟʤʝʨʝʥʥʳʭ ʢʦʦʨ-

ʜʠʥʘʪ ʪʦʯʝʢ (ʜʘʥʥʳʭ). ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʨʙʠʪʝ ʧʣʘ-

ʥʝʪʳ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ, ʧʦʷʚʠʚʰʝʡʩʷ, 

ʠʣʠ, ʢʘʢ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʵʤʝʨʜʞʝʥʪʥʘʷ. ɽʩʪʴ 

ʧʨʝʜʣʦʞʝʥʠʝ ʵʪʫ ʧʦʷʚʠʚʰʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ ʩʧʝ-

ʮʠʘʣʴʥʦ ʦʙʦʟʥʘʯʠʪʴ.  
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ʇʦʷʚʠʚʰʘʷʩʷ (ʵʤʝʨʜʞʝʥʪʥʘʷ) ʠʥʬʦʨʤʘʮʠʷ 

ʩʨʝʜʠ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘ-

ʥʠʷ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʣʘ ʠʟʚʝʩʪʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʶ (ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʠ-

ʩʪʝʤʝ), ʦʥʘ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʡʩʪʚʘ ʜʘʥʥʳʭ ʠ ʚʳʙʳ-

ʚʘʝʪ ʠʟ ʨʘʟʨʷʜʘ ʟʥʘʥʠʡ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʩʢʦʣʴʢʫ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ 

ʜʚʠʞʝʥʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʦ ʧʦʥʷʪʠʝ ʟʥʘʥʠʝ ʩʫʱʝ-

ʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʝʝ ʚʳʷʚʣʝʥʠʷ ʠʟ ʥʘʙʦʨʘ ʜʘʥ-

ʥʳʭ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʜʘʥʥʳʝ, ʪ.ʝ. 

ʜʣʷ ʦʜʥʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ (ʧʦʣʴʟʦʚʘʪʝʣʝʡ) 

ʦʥʦ ʷʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʝʡ ʩʣʝʜʫʝʪ ʝʱʝ 

ʜʦʙʳʪʴ ʠʟ ʜʘʥʥʳʭ, ʘ ʜʣʷ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʵʪʠ ʟʥʘʥʠʷ 

ʠʟʚʝʩʪʥʳ, ʠ ʫʞʝ ʧʨʠʥʘʜʣʝʞʘʪ ʜʘʥʥʳʤ. ʕʪʦ ʧʨʠʤʝʨ 

ʪʦʛʦ, ʢʘʢ ʚ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʪ.ʝ. ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʨʷʜʘ ʟʥʘʥʠʡ ʚ 

ʜʘʥʥʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʨʦʜʦʡ ʚ ʪʘʢʦʤ ʷʚ-

ʣʝʥʠʠ, ʢʘʢ ʨʘʟʚʠʪʠʝ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʴ-

ʥʳʭ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʦʪʨʠʤ ʚ 

ʦʪʜʝʣʴʥʦʡ ʩʪʘʪʴʝ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʧʨʠʭʦʜʠʪʩʷ ʦʮʝʥʠʚʘʪʴ ʝʛʦ ʢʘʢ 

ʯʘʩʪʴ ʥʝʢʦʪʦʨʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʫʶ 
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ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʢ ʤʘʣʦʡ, ʠʣʠ ʙʦʣʴʰʦʡ, ʧʨʦʩʪʦʡ ʠʣʠ 

ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ. ʕʪʘ ʞʝ ʦʮʝʥʢʘ ʢʘʩʘʝʪʩʷ ʠ ʘʣʛʦ-

ʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʟʚʠʚʘʷ ʪʝʦʨʠʶ ʘʣ-

ʛʦʨʠʪʤʦʚ, ʝʝ ʪʚʦʨʮʳ ʫʞʝ ʜʘʚʥʦ ʧʨʠʚʳʢʣʠ ʢ ʫʩʪʦʷʚ-

ʰʝʤʫʩʷ ʚʳʨʘʞʝʥʠʶ çʟʘʜʘʯʠ ʩ NP-ʩʣʦʞʥʦʩʪʠè ʠ 

ʘʥʘʣʦʛʠʯʥʦʤʫ ʝʤʫ ʩ çʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʩʣʦʞʥʦ-

ʩʪʴʶè. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜ ʩʣʦʞʥʦʩʪʴʶ ʘʣ-

ʛʦʨʠʪʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʥʠʤʘʶʪ ʩʣʦʞʥʦʩʪʴ ʧʦ ʂʦʣ-

ʤʦʛʦʨʦʚʫ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʦʧʝʨʘʮʠʡ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ, ʠʣʠ ʦʪ ʤʘʰʠʥʥʦʛʦ ʚʨʝ-

ʤʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ. ʊʦ 

ʝʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʣʦʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʧʨʠʥʠ-

ʤʘʝʪ ʫʯʘʩʪʠʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ. ʇʦʣʫʯʘ-

ʝʪʩʷ ʪʘʢ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʦʧʝʨʘʮʠʡ, ʪʝʤ ʩʣʦʞʥʝʝ ʘʣ-

ʛʦʨʠʪʤ. ʉ ʪʘʢʠʤ ʚʳʚʦʜʦʤ, ʧʨʦʩʪʦ, ʛʨʝʰʥʦ ʩʦʛʣʘ-

ʰʘʪʴʩʷ.  

ɹʦʣʝʝ ʪʦʛʦ, ʚʦʟʥʠʢʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ: 

çɽʩʣʠ ʤʳ ʦʪʥʝʩʣʠ ʟʘʜʘʯʫ ʢ ʢʣʘʩʩʫ çNP-ʩʣʦʞʥʦʩʪʠè, 

ʘ ʯʝʨʝʟ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʝʝ 

ʨʝʰʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ, ʦʥʘ ʫʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ 

çʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠèè, ʪʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʦʞʥʦʩʪʴ ʥʝ ʢ ʟʘʜʘʯʘʤ, ʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʘʣʛʦʨʠʪʤʘʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥʠ 

ʨʝʰʘʶʪʩʷ.  

ʀʪʘʢ, ʠʩʩʣʝʜʫʷ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʴ-

ʥʳʝ ʩʠʩʪʝʤʳ ʠ ʘʣʛʦʨʠʪʤʳ, ʩ ʧʦʟʠʮʠʡ ʧʨʠʥʮʠʧʘ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʜʘʜʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʠ ʵʪʦʤ, ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʢʣʶʯʝʥʠʷ, ʧʦʜ ʫʩʪʦʷʚʰʠʤʠʩʷ, ʥʘ ʩʝʛʦ-

ʜʥʷʥhʠʡ ʜʝʥʴ ʪʝʨʤʠʥʝ çʩʣʦʞʥʦʩʪʠè, ʫʧʦʪʨʝʙʣʷʝ-

ʤʦʤ ʚ ʪʝʦʨʠʠ ʘʣʛʦʨʠʪʤʦʚ, ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʥʝ ʩʣʦʞ-

ʥʦʩʪʴ, ʘ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʨʘʟʤʝʨʦʚ ʤʘʪʝʨʠ-

ʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʠ ʧʦʥʷʪʠʷ 

ʩʣʦʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ï ʠʟʚʝʩʪʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʘʣʛʦʨʠʪʤʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʠʭ ʧʦ ʧʨʠʟʥʘʢʫ 

ʩʣʦʞʥʦʩʪʠ, ʥʘʤʠ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ, ʪʦʞʝ, ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ. ɺ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʪʝʨʤʠʥ 

ʩʣʦʞʥʦʩʪʠ, ʫʧʦʪʨʝʙʣʷʝʤʳʡ ʢʣʘʩʩʠʢʘʤʠ ʢ ʦʮʝʥʢʝ 

ʟʘʜʘʯ, ʙʫʜʝʤ ʦʪʥʦʩʠʪʴ ʪʦʣʴʢʦ ʢ ʘʣʛʦʨʠʪʤʘʤ. 
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ʂ ʤʘʣʳʤ ʘʣʛʦʨʠʪʤʘʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʪʝ ʠʟ 

ʥʠʭ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ, ʠʩʭʦʜʷ ʠʟ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʢʦʥʢʨʝʪʥʦʡ ʚʝʱʝʩʪʚʝʥʥʦʡ ʢʠʙʝʨʥʝʪʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ, ʪʨʝʙʫʝʪ ʢʦʣʠʯʝʩʪʚʘ ʦʧʝʨʘʮʠʡ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʘʣʛʦʨʠʪ-

ʤʘʤ çʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠè.  
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ʂ ʙʦʣʴʰʠʤ ʘʣʛʦʨʠʪʤʘʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʪʝ 

ʠʟ ʥʠʭ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ, ʠʩʭʦʜʷ ʠʟ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʡ ʚʝʱʝʩʪʚʝʥʥʦʡ ʢʠʙʝʨʥʝʪʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ, ʪʨʝʙʫʝʪ ʢʦʣʠʯʝʩʪʚʘ ʦʧʝʨʘʮʠʡ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʘʣʛʦʨʠʪ-

ʤʘʤ çNP-ʩʣʦʞʥʦʩʪʠè.  
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ʂ ʧʨʦʩʪʳʤ ʘʣʛʦʨʠʪʤʘʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʪʝ 

ʠʟ ʥʠʭ, ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʫ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ-ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʶʪʩʷ 

ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʩʪʳʝ ʘʣʛʦʨʠʪʤʳ ʨʝʰʘʶʪ ʟʘ-

ʜʘʯʠ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʢʦʪʦʨʳʭ ʫ ʥʘʫʯʥʦʡ ʦʙʱʝ-

ʩʪʚʝʥʥʦʩʪʠ ʠʤʝʶʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ.  
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ʂ ʩʣʦʞʥʳʤ ʘʣʛʦʨʠʪʤʘʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʪʝ 

ʠʟ ʥʠʭ, ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʫ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ-ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʟʥʘʥʠʷ. 

ʉʣʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʶʪʩʷ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʤʠ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʠʭ ʩʦʩʪʘʚʣʝʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʜʦʣʞʥʦ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʝ ʧʨʦ-

ʙʣʝʤʳ, ʢʦʪʦʨʘʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚʦʟʥʠʢʘʝʪ ʪʦʛʜʘ, ʢʦ-

ʛʜʘ ʫ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ ʜʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ.  
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ʄʘʣʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʜʣʷ ʝʝ ʦʧʠʩʘ-

ʥʠʷ, ʪʨʝʙʫʝʪ ʘʣʛʦʨʠʪʤʦʚ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʧʦ-

ʣʠʥʦʤʠʘʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠè. 
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ɹʦʣʴʰʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʜʣʷ ʝʝ ʦʧʠ-

ʩʘʥʠʷ, ʪʨʝʙʫʝʪ ʘʣʛʦʨʠʪʤʦʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çNP-

ʩʣʦʞʥʦʩʪʠè.  

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦ-

ʩʪʳʭ ʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤʠ ʠʭ ʦʧʠʩʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦ-

ʩʪʳʤʠ ʠ ʩʣʦʞʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ.  
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ʂ ʧʨʦʩʪʳʤ ʩʠʩʪʝʤʘʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʪʝ ʩʠ-

ʩʪʝʤʳ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʫ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ-ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʶʪʩʷ 

ʚʩʝ ʟʥʘʥʠʷ.  
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ʂ ʩʣʦʞʥʳʤ ʩʠʩʪʝʤʘʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʪʝ 

ʩʠʩʪʝʤʳ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʫ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ-ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʟʥʘʥʠʷ.  

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʝʩʣʠ ʢʠʙʝʨʥʝʪʠ-

ʯʝʩʢʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ-ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʙʦʣʴʰʦʡ ʣʠʙʦ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʤ ʙʦʣʴʰʦʛʦ ʣʠʙʦ 

ʩʣʦʞʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʧʦʣʫʯʠʣʘ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘ-

ʥʠʷ, ʪʦ ʪʦʛʜʘ ʜʣʷ ʥʝʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʠʩʪʝʤʳ, 

ʣʠʙʦ ʘʣʛʦʨʠʪʤʳ ʧʝʨʝʭʦʜʷʪ ʠʟ ʨʘʟʨʷʜʘ ʙʦʣʴʰʠʭ, 

ʣʠʙʦ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʟʨʷʜ, ʣʠʙʦ ʤʘʣʳʭ, ʣʠʙʦ 

ʧʨʦʩʪʳʭ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʩʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʷʤʠ (ʟʥʘʥʠʷʤʠ), ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʝʪ ʢʠʙʝʨ-

ʥʝʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ-ʧʦʣʴʟʦʚʘʪʝʣʴ. (ɽʱʝ ʨʘʟ ʧʦʜ-

ʯʝʨʢʥʝʤ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʨʘʙʦʪʘʝʪ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʠ). ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʙʳʣ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʧʝʨʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʭ ʤʘʰʠʥ (ʕɺʄ) ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʣʘʤʧʘʭ, 

ʜʣʷ ʢʦʣʣʝʢʪʠʚʘ ʠʭ ʩʦʟʜʘʪʝʣʝʡ (ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ), ʙʳʣʠ ʠ ʩʣʦʞʥʳʝ ʠ ʙʦʣʴʰʠʝ. ʉ ʚʥʝʜʨʝʥʠʝʤ 

ʚ ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ ʕɺʄ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʪʝʭ-

ʥʠʢʠ ʵʪʠ ʩʭʝʤʳ ʧʝʨʝʰʣʠ ʚ ʨʘʟʨʷʜ ʤʘʣʳʭ ʠ ʧʨʦʩʪʳʭ. 

ɸ ʢʦʛʜʘ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ ʜʦʩʪʠʛʣʘ ʩʚʦʝʡ ʠʥʪʝʛʨʘ-

ʮʠʠ, ʧʨʝʚʳʰʘʶʱʝʡ ʤʠʣʣʠʦʥ ʪʨʘʥʟʠʩʪʦʨʦʚ ʥʘ ʦʜʠʥ 

ʢʨʠʩʪʘʣʣ, ʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ 

ʙʦʣʴʰʦʡ ʕɺʄ (ʦʙʲʝʤʦʤ (ʢʦʣʠʯʝʩʪʚʦʤ) ʚ ʦʜʠʥ ʤʠʣ-

ʣʠʦʥ ʪʨʘʥʟʠʩʪʦʨʦʚ) ʫʞʝ ʧʦʥʘʜʦʙʠʣʩʷ ʚʩʝʛʦ ʦʜʠʥ 

ʯʠʧ, ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʩʪʘʣʘ ʜʘʞʝ 

ʙʦʣʴʰʝ, ʥʝʞʝʣʠ ʦʜʥʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ 

ʚ ʦʪʜʝʣʴʥʦʤ ʢʦʨʧʫʩʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʙʦʛʘʱʝʥʠʝ 

ʟʥʘʥʠʷʤʠ ʦʙ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ʕɺʄ, ʧʦʟʚʦʣʠʣʦ ʢʦʥ-

ʩʪʨʫʢʪʦʨʘʤ ʧʨʦʜʚʠʛʘʪʴʩʷ, ʚ ʩʚʦʠʭ ʨʘʟʨʘʙʦʪʢʘʭ, ʦʪ 
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ʙʦʣʴʰʠʭ ʠ ʩʣʦʞʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤ ʠʤ ʤʘʣʳʤ ʠ ʧʨʦʩʪʳʤ. 

 ʇʨʠʚʝʜʝʤ ʝʱʝ ʦʜʠʥ ʭʘʨʘʢʪʝʨʥʳʡ ʧʨʠʤʝʨ, ʢʦ-

ʛʜʘ ʥʦʚʳʝ ʟʥʘʥʠʷ ʦ ʟʘʜʘʯʝ, ʧʦʟʚʦʣʷʶʪ ʟʘʤʝʥʠʪʴ 

ʙʦʣʴʰʦʡ ʘʣʛʦʨʠʪʤ ʝʝ ʨʝʰʝʥʠʷ ʤʘʣʳʤ ʠ ʧʨʦʩʪʳʤ. 

ʕʪʦ ʧʨʠʤʝʨ ʠʟ ʰʢʦʣʴʥʦʡ ʘʨʠʬʤʝʪʠʢʠ, ʢʦʛʜʘ ʩʣʝ-

ʜʫʝʪ ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ  

 

¶¶¶+++ 222   (1). 

 

ɽʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʵʪʦ ʚʳʯʠʩʣʝʥʠʝ ʨʝʘʣʠʟʦʚʘʪʴ 

çʚ ʣʦʙè, ʪ.ʝ. ʥʘ ʦʩʥʦʚʝ ʪʦʣʴʢʦ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘ-

ʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʜʘʯʠ, ʪʦ ʧʦʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʝ-

ʥʠʝ ʘʣʛʦʨʠʪʤʘ ʩ ʙʝʩʢʦʥʝʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʜʥʠʭ ʠ 

ʪʝʭ ʞʝ ʜʘʥʥʳʭ ʠ ʦʧʝʨʘʮʠʡ ʥʘʜ ʥʠʤʠ. ɸ ʠʤʝʥʥʦ, ʘʣ-

ʛʦʨʠʪʤʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʙʝʩʢʦʥʝʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʜʥʦʪʠʧʥʳʭ ʧʨʦʮʝʜʫʨ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʯʠʩ-

ʣʷʝʪ ʚʳʨʘʞʝʥʠʝ (1) ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʧʦʜʧʘʜʘʝʪ 

ʧʦʜ ʨʝʰʝʥʠʝ ʠʟʚʝʩʪʥʦʡ çʟʘʜʘʯʠ ʩ NP-ʩʣʦʞʥʦʩʪʴʶè. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʤʝʪʠʤ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ (1), ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʵʤʝʨʜʞʝʥʪʥʦʡ (ʧʦʷʚʠʚʰʝʡʩʷ) ʠʥʬʦʨʤʘ-

ʮʠʠ, ʪ.ʝ. ʥʦʚʳʭ ʟʥʘʥʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʠʟʚʝʩʪʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ 

 

xx=+2    (2), 

 

ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʵʣʝʤʝʥʪʘʨʥʦʡ 

ʤʘʪʝʤʘʪʠʢʝ. ʊʦ ʝʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʘʣʛʦʨʠʪʤ, ʨʘ-

ʥʝʝ ʦʪʥʦʩʠʤʳʡ ʢ ʨʝʰʝʥʠʶ çʟʘʜʘʯʠ ʩ NP-

ʩʣʦʞʥʦʩʪʴʶè, ʟʘʤʝʥʷʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ, ʨʝʰʘʶʱʠʡ 

ʟʘʜʘʯʠ çʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ". ɺ ʥʘʰʝʤ ʠʟ-

ʣʦʞʝʥʠʠ ʧʨʠʚʝʜʝʥ ʧʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ ʧʝʨʝʭʦʜʘ 

ʘʣʛʦʨʠʪʤʘ, ʨʝʰʘʶʱʝʛʦ ʟʘʜʘʯʫ ʠʟ ʢʣʘʩʩʘ ʙʦʣʴʰʠʭ 

ʘʣʛʦʨʠʪʤʦʚ ʚ ʢʣʘʩʩ ʤʘʣʳʭ. ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʘʷ ʧʨʘʢ-

ʪʠʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ IT-ʪʝʭʥʦʣʦʛʠʷʭ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʵʤʝʨʜʞʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ. ʟʥʘ-

ʥʠʡ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ, ʜʘʣʝʢʦ ʥʝ ʪʨʠʚʠʘʣʴʥʦ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʫ ʤʘʪʝʤʘʪʠʢʦʚ ʚʦʟʥʠʢʣʦ ʞʝʣʘʥʠʝ ʦʪʥʝʩʪʠ 

ʚʦʟʥʠʢʰʫʶ ʪʘʢʫʶ ʧʨʦʙʣʝʤʫ ʢ ʯʠʩʣʫ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʧʨʦʙʣʝʤ ʥʦʚʦʛʦ ʪʳʩʷʯʝʣʝʪʠʷ. ʀ ʟʜʝʩʴ ʞʝ ʧʦ-

ʷʚʠʣʠʩʴ ʵʥʪʫʟʠʘʩʪʳ ʚ ʝʝ ʨʘʟʨʝʰʝʥʠʠ. ʆʜʠʥ ʠʟ ʥʠʭ, 

ʜʘʞʝ, ʧʳʪʘʝʪʩʷ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʦʥʘ ʥʝ ʨʘʟʨʝʰʠʤʘʷ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʩʪʦʠʪ ʩʧʝʰʠʪʴ ʩ ʪʘʢʠʤ ʨʝʰʝʥʠʝʤ, 

ʚʝʜʴ ʧʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʠʪʠʚʥʳʡ ʧʨʠʤʝʨ (1), (2) 

ʵʣʝʤʝʥʪʘʨʥʦ ʚʳʚʦʜʠʪ ʠ ʟʘʜʘʯʫ, ʠ ʝʝ ʨʝʰʝʥʠʝ ʠʟ 

ʢʣʘʩʩʘ ʥʝʨʘʟʨʝʰʠʤʳʭ ʟʘʜʘʯ. 

3. ɺʳʚʦʜʳ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʟ ʚʩʝʚʦʟʤʦʞʥʳʭ ʬʦʨʤ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ ʚ ʚʠʜʝ ʚʝʱʝʩʪʚʘ ʫʢʘʟʘʥʘ ʪʘ ʠʟ 

ʥʠʭ, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʠʟʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʠʙʝʨʥʝʪʠʢʠ. ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʥʘʫʢʝ XX ʚʝʢʘ, ʚ ʦʩʥʦʚʫ ʢʦʪʦ-

ʨʦʛʦ ʧʦʣʦʞʝʥ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʧʦʟ-

ʚʦʣʠʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʦʧʨʝ-

ʜʝʣʝʥʠʷ, ʪʘʢʠʭ ʧʦʥʷʪʠʡ, ʢʘʢ ʤʘʣʘʷ ʠ ʙʦʣʴʰʘʷ, ʧʨʦ-

ʩʪʘʷ ʠ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʦʛʠʯʥʳʭ 

ʦʮʝʥʦʢ ʜʣʷ ʘʣʛʦʨʠʪʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʷ 

ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʫʜʘʣʦʩʴ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ 

ʪʘʢʦʝ ʟʥʘʥʠʝ ʠ ʝʛʦ ʨʦʣʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʘʣʳʭ, 

ʙʦʣʴʰʠʭ, ʧʨʦʩʪʳʭ ʠ ʩʣʦʞʥʳʭ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʭ ʩʠ-

ʩʪʝʤ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʧʦʟʥʘʥʠʝ ʷʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʚ ʧʨʠʨʦʜʝ ʚʝ-

ʱʝʩʪʚʘ, ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʧʦʩʚʷʱʝʥʘ ʦʪʜʝʣʴʥʘʷ ʨʘ-

ʙʦʪʘ.  
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Abstract 

The article is devoted to models and methods of improving the productivity of wireless sensor networks, 

which are part of computerized systems for measuring mechanical quantities, based on the decomposition of the 

lower levels of the reference model OSI. The method of increasing the productivity of networks is proposed, which 

functionally combines physical and network levels, which improves its efficiency in zones of uncertain reception 

almost twice. The model of the structural scheme of the device for increasing the quality of data transmission in 

zones of uncertain reception or with insufficient noise immunity, based on the so-called method of monitoring the 

quality of communication, is developed. 

Keywords: wireless network, mechanical values, sensor, performance, signal, computerized measurement 

system, information and measuring system. 

 

Introduction.  Among the various classes of com-

puter information systems and networks, a special place 

is occupied by systems and networks whose transport 

service is based on the use of radio air as a medium for 

transmitting computerized systems for measuring me-

chanical quantities (wireless sensor networks). There-

fore, when creating the scientific basis for the construc-

tion of computerized systems for measuring mechani-

cal magnitude, the performance of wireless sensor 

networks is important on the basis of the modification 

of the existing classical reference model of interaction 

of open systems (OS OS / ISO), according to which the 

majority of data transfer tools are designed, created and 

operated information-measuring systems, as well as 

theoretical analysis and the search for optimal methods 

for modeling, interaction and management of comput-

erized systems for measuring mechanical quantities N. 

Issues of the study of information-measuring systems, 

including the study of technologies for modeling, con-

trol and interaction of computerized systems for meas-

uring mechanical quantities, are devoted to the work of 

modern scientists Klasnikova VP, Ornadsky DP, Os-

molovsky AI, as well as works by Heyer D., Irwin J., 

Lyrier J., Roshan P., Stollings V., Harley D. et al. 

Formulation of the problem. The purpose of this 

study is to analyze and substantiate theoretical founda-

tions, as well as to develop models and methods related 

to increasing the productivity of wireless networks that 

are part of computerized systems for measuring me-

chanical quantities. 

Presenting main material. The comparative 

analysis of the basic existing technologies of transmis-

sion of indicators of measurement is carried out. Based 

on experimental studies, deficiencies and degrees of 

freedom have been identified to improve control sys-

tems, interoperability and increase productivity in ex-

isting technologies for wireless data transmission of in-

formation and measurement systems. Models of wire-

less computerized systems for measuring mechanical 

quantities and peculiarities of modeling transmission of 

measurement parameters in a wireless environment are 

considered [1-5]. 

The multi-beam nature of the propagation of radio 

waves, when each point of the space is characterized by 

the fact that it receives signals from different directions 

and with different time delays, multiple signals inter-

ference and their significant distortion emerge. Such 

distortions have a significant effect on system charac-

teristics if the delay time exceeds the transmission time 

of the measurement data packet. That is, in computer 

systems of wireless communication, as well as for 

wired systems, the main rule is the main rule according 

to which the package must reach the endpoint before 

the last its symbol is transmitted. But in the case of 

multi-directional wireless signal propagation, this con-

dition is much more difficult [1-5]. 

The conceptual model of the simple variant of the 

network of scannet (distributed network with many 

branches based on Bluetooth technology), which is part 

of the computerized system of the measuring system, is 

represented by an open (non-closed) multiphase mass 

service system. From the point of view of the classifi-

cation of the reference model, two lower levels were 

described. Transaction, which is an indivisible object in 

the system of simulation of general purpose, was gen-

erated by a bit that moves to the scatteret from the 

source of information to the consumer. Each phase was 

modeled by G/M/n with failures and discipline of 

FIFO. The universal imitative modeling system pro-

vides collection and statistical processing of data trans-

acted, detained at each point of the model, as well as 

the intensity of the failures. The time delay of bits in 

the transmission channels (Wqueues) of the given network 

is determined according to the formula for calculating 

the delay time in the queue of the multichannel device 

with expectation: 
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where ɚ is the intensity of receiving bits transmit-

ted to the i-th state; Lqueues ï the average number of bits 

transmitted and determined by the following formula: 
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where n is the number of distributed sub-channels 

of wireless transmission of the Bluetooth network, 

which in this case is 23 sub-channels; P0 ï the proba-

bility that the sub-channel is currently busy is deter-

mined by the formula: 
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where ɟ is the load on this wireless data transmis-

sion network, determined by the formula: 
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where ɚ is the intensity of the receipt of bits to the 

data transmission network at that state; ɛ is the intensity 

of service of bits in the data transmission network. Sub-

stituting all these values into formula (1), we obtain the 

following resultant formula: 
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Master unit "Master" transmits bits at odd mo-

ments of time, and the subordinate device "Slave" - in 

a guy. This model has a hierarchical structure because 

the device, which for a particular section of the network 

is the main, for another site can be subordinate. An ex-

perimental study of this model was carried out using the 

GPSS instrument tool, with 106 runs. From the ob-

tained results it was found that the delay time correla-

tion corresponds to the actual available ratio of network 

parameters [6]. 

The model of infrared traffic is considered. The 

purpose of this study is to construct a one-channel 

model of wireless transmission of parameters of meas-

urement of the infrared sensor network, the results of 

which would reflect the time and quantity parameters 

of the data transmission measurement of mechanical 

quantities. An imitation model of infrared communica-

tion is provided by an open one-channel mass service 

system. Transaction, which is an indivisible object in 

the system of simulation of general purpose, is gener-

ated by a bit that moves in the infrared network from 

the source of information to the consumer. The model, 

according to the classification, is a model, G/M/1 with 

discipline FIFO. The bait delay time in the transmis-

sion channels (Wqueues) of the given system will be de-

termined according to the formula to the formula for 

calculating the delay time in the queue of the single-

channel device with expectation [7-10]: 
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where Lqueues - The average number of bits to be 

transmitted is determined by the following formula: 
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where Pn is the probability that the infrared data 

channel is n bits and is determined by the formula: 
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P0 - the probability that the sub-channel is cur-

rently busy is determined by the formula: 
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where ɟ is the load on the wireless data network, 

determined by the formula (2). Substituting these val-

ues into formula (3), we obtain the following resultant 

formula: 
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As a result of the simulation, the parameters of the 

network operation were received, in particular the delay 

in the queues of the transmission channels of both de-

vices, which corresponds to the bandwidth of the trans-

mission channel in the case when the load on this chan-

nel is maximal [6]. The standards of a network of type 

IEEE 802.11 are investigated, using one or another dis-

cipline of queues, which is given by using one of the 

queue management algorithms. The main task of this 

research is the simulation of a multichannel wireless 

sensor network measuring data transmission, using dif-

ferent queuing algorithms. Definition in practice of an 

optimal data transfer control algorithm, by conducting 

comparative characteristics. The algorithms used for 

modeling are taken arbitrarily [7-10]. 

The queue management algorithms are required to 

operate in times of temporary overloads with the maxi-

mum loading of transmission channels of a wireless 

network, which is part of a computerized system for 

measuring mechanical quantities, if the network device 

can not cope with the transmission of bits to the source 

interface at the rate at which they enter . If the cause of 

the overload is the inadequate performance of the pro-

cessor unit of the wireless network device, then the raw 

bits temporarily accumulate in the input queue of the 

corresponding input interface. There may be several 

queues up to the input interface if different service re-

quests differ in several classes. In the same case, when 

the reason for the overload is the limited throughput of 

the source interface, bits are temporarily stored in the 

initial queue (or queues) of this interface. Conceptual 

models of networks using different queuing algorithms 

in WI-FI networks are represented by an open multi-

phase mass service system. Each phase was modeled by 

SMO G\M\n constructed according to the conditions of 

one or another queuing algorithm. The resulting for-

mula for determining the time delay of bits in the trans-

mission channels (Wqueues) of this network is formula 1 

because the model of this network is also presented as 

a multichannel QoS with expectations. The model con-

sists of measuring sensors and a wireless access point. 

Let's describe the operation of this system: the bits 

coming from the sensor transmitting the measurement 

data become in the queue for maintenance at the access 

point. Next at the access point, they are in turn redis-

tributed to the workstations that are their destination. 

They then turn in the queue for processing to the de-

sired destination [7-10]. 3 models of the corresponding 

structure were considered in which 3 different traffic 

control algorithms were used in various IEEE 802.11 

standards, namely "FIFO", "Priority service", 

"Weighted queues". A study was conducted to compare 

the characteristics between these algorithms according 

to the bandwidth criteria of transmission channels, the 

maximum rate of transmission of indicators, the trans-

mission rate of indicators, and the number of subchan-

nels. After a series of comparative studies, the Analystc 

hierarchy process (AHP) decision-making procedure 

was followed by the following aggregate coefficients: 

the FIFO algorithm 0.228, the "priority service" algo-

rithm 0.222, the algorithm " Weighted queues "- 0.55. 

As a result of these comparisons, it was investigated 

that the "weighted queue" algorithm is twice as good as 

2 others. Studies have been conducted that showed that 

the results obtained using the G/M/n model for model-

ing transmission of sensor measurements by sensor net-

works are the most accurate among other models. 

The model of sensory network at the conceptual 

level is explored. Based on the simulation results of this 

network at the standard band of the Bluetooth (2400 - 

2483.5 MHz ISM band), the formula (1) obtained the 

characteristic in Fig. 1 [7-10]. 

 
Fig. 1. The graph of the dependence of the bandwidth of the transmission channel on the processing delay time 

 

The standard frequency band was expanded by 80 

MHz, and by the formula (1), the characteristic that is 

shown in Fig. 2 
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Fig. 2. Graph of dependence of the bandwidth of the canal of transmission from the delay time to processing 

with the bandwidth expansion 

 

As a result, it is concluded that the bandwidth ex-

pansion, albeit at the same time, aggravated the rapid 

transmission of metering indicators by the Bluetooth 

touch-sensitive network, but significantly improves 

other parameters, including bandwidth. The infrared 

sensor network is investigated. The transmission of 

measurement indicators, in this case, will take place 

from one measuring device to another. The transmis-

sion channel bandwidth dependence (C) is investigated 

from the delay time for processing in the feeder chan-

nel, shown in Fig. 3, was obtained by the formula (3) 

[7-10]. 

 
Fig. 3. Flow Bandwidth Schedule Depending on the Processing Delay Time on the Channel Servitor. 

 

On this graph there is a linear increase in the load. 

That testifies to the stable behavior of servicing devices 

in the modeling of stationary processes using models of 

type G/M/1. The algorithm of the functional association 

of the lower levels of the reference OSI model is 

proposed. 

 
Fig. 4 Block diagram of the signal quality status analysis algorithm 

 

This technology was applied to research networks 

IEEE 802.11 using the three above-mentioned algo-

rithms. This made it possible to obtain the following 

results, using formula 5, shown in Fig. 6, 7 

The algorithm is based on controlling the bits of 

the physical level frame. It is designed for the purpose 

of obtaining the required information from frame fields 

that contain information about the data medium. In this 
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method, the network level sends queries for the physi-

cal state of the signal at the given time at certain inter-

vals. Information about the status of the signal is con-

tained in the field in which the first bits contain infor-

mation about the speed of transmission, and others 

about the state of the signal [7-10]. Typically, each of 

the above states of the signal corresponds to a number 

from 0 to 6. Based on the data obtained, the network 

level generates an idea of changing the states of com-

munication, constantly comparing the current and the 

previous state (n <n0 or n Ó n0). In case when the state 

change corresponds to n <n0, the network level sends 

a re-request. This cycle will take place until the situa-

tion becomes the opposite (nÓ n0) (the branch is "yes"). 

Only then will the network level send to the channel 

package and will order an order for its transfer. Then 

the channel level, in the presence of a free channel, will 

order the generation of bits to the physical layer, ac-

cording to the specific package [7-10]. 

The features of this algorithm were taken into ac-

count in the structural scheme of a wireless data trans-

mission device line that would serve as a communica-

tion function between applications of the physical and 

network levels of the reference OSI model. That is, it 

would work on the basis of this algorithm. It is for this 

reason that the signal analyzer quality of 5 rice is en-

tered into the existing structural scheme of the wireless 

communication device. 5 
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Fig. 5. Wireless network device with system for improving the quality of transmission of metering indicators in 

zones of uncertain reception or with insufficient immunity 

 

When constructing the device, the blocks are di-

vided into modules according to their belonging to one 

or another level of the reference model. The device in-

cludes a control unit 1 that is part of the NMS, a net-

work layer level 2 module, a sublayer of the level 3 of 

the model level 3, a host interface of 3.1, a built-in mi-

crocontroller 3.2, an application unit of the receiver / 

transmitter 3.3, a bus interface unit 3.4, MAC sub-level 

MAC channel level 4, frequency band controller 4.1, 

radio frequency receiver/transmitter 4.2, signal ana-

lyzer 5, physical level 6 module, physical level inter-

face 6.1, antenna 6.2, automatic frequency setting unit 

7.  

 
Fig. 6. Chart of the delay time dependence on the load of the transmission channel 

 

The saturation point X0 is determined by the 

formula: 

dd RV
X

1
0 =

,

 

where X0 - the largest load for this network; 

Vd - visit factor for node d; 

Rd is the time the bits are hosted for the node d.  

The transfer rate of measurement metrics used in 

simulation was consistent with Peak Cell Rate (PCR) - 

the maximum data transfer rate is 54 Mbps.  

In the wireless transmission channels of this net-

work, the redistribution of flows will occur with the use 

of the queuing algorithm "Weighted queues". That is, 

the distribution of bits of information in the transmis-

sion channels will be in accordance with the percentage 
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of bandwidth given to this class of traffic. The percent-

age of bandwidth allocated to one or another class of 

traffic according to its priority. 

The experiment was carried out in accordance 

with the above-mentioned algorithm. On the basis of 

research data, by the formula (1), the characteristic 

given in Fig. 6  

 
Fig. 7. Chart of the delay time dependence on the load of the transmission channel 

 

As shown in the graph, this algorithm introduces 

quite a few positive changes to the wireless sensor net-

work. This is evident from the fact that with a signifi-

cant increase in the load in the transmission channels, 

the delay time for bits in the queue for processing al-

most did not change. That is, these algorithms more 

than triple the performance of the network. It is likely 

that such an improvement is due to a reduction in the 

percentage of false packets and requests for their re-

transmission, which also require a certain amount of 

time to process, as well as the transition to a standard 

with greater power when the signal level falls, which 

definitely improves the stability of the touch network, 

significantly reducing the probability lack of signal in 

areas of uncertain reception. 

Conclusions 

The main feature of the methods for controlling 

the transmission of wireless data-measuring systems 

data is the limited capacity of the system and the unre-

stricted impact of interference on the environment of 

data transmission from third-party sources emitting ul-

trahigh frequencies. The network bandwidth may be re-

duced to 90% compared to a similar case in cable net-

works. 

Simulation of algorithms for managing queues of 

wireless ips has revealed that using the "weighted 

queues" algorithm, the overall bandwidth of 9 mbps is 

better than using other algorithms. 

The following solutions have been found to im-

prove the quantitative and qualitative indices of wire-

less transmission of metrics for measuring mechanical 

quantities: expanding the frequency range of a short-

circuit network allows to improve network throughput 

by almost 50%; the method of increasing productivity 

for wireless sensor networks is proposed, which func-

tionally combines the physical and network levels, 

which can improve the bandwidth of the network in ar-

eas of uncertain reception almost twice; the algorithm 

of the balanced maintenance of applications for traffic 

of wireless computerized systems of measurement of 

mechanical quantities is the most efficient technology 

of data transmission in wireless sensory networks, pro-

vided the level of inaccuracy of the initial data is 0.9 

and on its basis the method "redistribution of bandwidth 

of the transmission channel of the sensor network" 

which improves service discipline in the queue, which 

will be described in subsequent work. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʟʘʜʘʯʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʢʣʘʩʩʘ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛ-

ʥʘʣʦʚ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʜʠʦʤʦʥʠʪʦʨʠʥʛʘ ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʜʠʦʩʝʪʷʭ. ʈʝʰʝʥʠʝ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʥʘʨʫʞʠʚʘʝʤʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʢ ʢʣʘʩʩʫ ʚʪʦʨʠʯʥʳʭ ʠʣʠ ʧʝʨʚʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʦʚʳʭ, ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ ʠʟʣʫ-

ʯʝʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʚʤʝʱʝʥʘ ʩ ʨʘʜʠʦʢʦʥʪʨʦʣʝʤ ʚ 

ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪʩʷ ʦʨʛʘʥʘʤʠ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, 

ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʝʠʟʚʝʩʪʥʳʝ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʢʦʛʥʠʪʠʚʥʦʡ ʨʘʜʠʦʩʝʪʠ. ʊʘʢʠʝ ʩʠʛʥʘʣʳ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʦʰʠʙʦʯʥʦʤʫ ʦʪ-

ʥʝʩʝʥʠʶ ʠʭ ʢ ʢʣʘʩʩʫ ʟʘʜʘʥʥʳʭ ʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ 

ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʜʠʦʩʝʪʷʭ ʝʱʝ ʥʝ ʧʦʣʫʯʠʣʦ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ABSTRACT 

This article considers the problem of signal recognition during radio monitoring in cognitive radio networks. 

The solution of this problem may be necessary in determining the belonging of the detected signal to the class of 

secondary or primary users or in determining the appearance of new sources of radiation, which was unknown 

previously. It should be noted that this procedure can be combined with radio frequency control, which is currently 

performed by local frequency control authorities. It should be taken into account the fact that the air may be signals 

that are not in the database of cognitive radio network management. These signals can get to recognize what may 

cause the error of assigning this signal to a class of known signals.  

Note that at this time, recognition in cognitive radio networks has not received sufficient development yet. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʥʘʨʫʞʝʥʠʝ ʩʠʛʥʘʣʦʚ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʠʛʥʘʣʦʚ, ʨʘʜʠʦʤʦʥʠʪʦʨʠʥʛ, ʢʦʛʥʠʪʠʚʥʦʝ 

ʨʘʜʠʦ, ʥʝʠʟʚʝʩʪʥʳʝ ʩʠʛʥʘʣʳ.  

Keywords: signal detection, signal recognition, radio monitoring, cognitive radio, unknown signals. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʝʩʧʨʦʚʦʜʥʳʝ ʨʘʜʠʦʪʝʭʥʦ-

ʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʪʨʘʩ-

ʣʴʶ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʯʪʦ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪʩʷ ʠʭ ʚʳʩʦʢʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚʩʣʝʜ-

ʩʪʚʠʝ ʫʜʦʙʩʪʚʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʉʝʡʯʘʩ ʚ 

ʵʬʠʨʝ ʨʘʙʦʪʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ 

ʩʨʝʜʩʪʚ, ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ 

ʢʘʞʜʳʤ ʜʥʸʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʩʪʦʪʥʳʡ ʨʝʩʫʨʩ 

ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʧʝʨʝʛʨʫʞʝʥ, ʠ ʜʣʷ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʪʨʝʙʫʶʪʩʷ ʩʚʦʙʦʜʥʳʝ 

ʯʘʩʪʦʪʥʳʝ ʧʦʣʦʩʳ, ʘ ʠʭ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦ-

ʙʣʝʤʘʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ.  

ʈʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʦʩʚʦʝ-

ʥʠʝ ʥʦʚʳʭ ʯʘʩʪʦʪʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ. 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʧʨʝʜʧʦʩʳʣʦʢ 

ʧʦʷʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʘ IEEE 802.22, ʨʘʙʦʪʘ ʢʦʪʦʨʦʛʦ 

ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʜʠʦʪʝʭʥʦ-

ʣʦʛʠʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʩʦʚʤʝ-

ʩʪʠʤʦʩʪʴ ʩʠʩʪʝʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʨʘʜʠʦʜʦʩʪʫʧʘ ʠ 

ʥʘʟʝʤʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 

54 ʜʦ 862 ʄɻʮ [1].  

ʂʦʛʥʠʪʠʚʥʘʷ ʨʘʜʠʦʩʝʪʴ ʵʪʦ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʘ-

ʷʩʷ ʨʘʜʠʦʩʠʩʪʝʤʘ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʦʩʪʫʧʦʤ ʢ ʨʘ-

ʜʠʦʯʘʩʪʦʪʥʦʤʫ ʩʧʝʢʪʨʫ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʧʦʟʥʘ-

ʚʘʪʴ ʩʚʦʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ 

ʩʨʝʜʫ, ʘʜʘʧʪʠʨʦʚʘʪʴ ʢ ʥʝʡ ʩʚʦʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʧʨʦʪʦʢʦʣʳ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʷʪʴ ʩʚʦʶ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ ʥʘʢʦʧʣʝʥʥʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ ʠ ʧʨʠʦʙʨʝʪʝʥ-

ʥʳʭ ʥʘʚʳʢʦʚ, ʩ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʝʛʫʣʷʪʦʨ-

ʥʳʭ ʧʦʣʠʪʠʢ ʠ ʩʚʦʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

[1]. ɺʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʨʘʜʠʦ 

ʧʨʠʟʚʘʥʦ ʩʪʘʪʴ ʨʝʰʝʥʠʝʤ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʧʨʦ-

ʙʣʝʤ, ʪʘʢ ʢʘʢ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳ-

ʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʯʘ-

ʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ ʚʨʝʤʝʥʥʦ ʥʝ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʣʠʮʝʥʟʠʦʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʯʘʩʪʦʪʥʳʭ ʧʦʣʦʩ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʭ ʜʣʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʉ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʜʠʦʯʘ-

ʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʚʳʷʚʣʝʥʠʷ ʚʨʝʤʝʥʥʦ ʥʝ ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʯʘʩʪʦʪʥʳʭ ʧʦʣʦʩ ʧʨʦʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʡ ʨʘʜʠʦʤʦʥʠʪʦʨʠʥʛ (ʈʄ). ʈʘʜʠʦʤʦʥʠʪʦʨʠʥʛ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʩʧʝʢʪʨʘʣʴʥʦ-ʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʜʠʦʠʟʣʫʯʝ-

ʥʠʡ (ʈʀ), ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘ-

ʩʪʦʪ [2]. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʝʰʝʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʝʝ ʜʝ-

ʢʦʤʧʦʟʠʮʠʷ ʥʘ ʨʷʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʟʘʜʘʯ ʦʙʨʘʙʦʪʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʥʘʨʫʞʝʥʠʝ ʈʀ, ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʘʭ, ʩʝ-

ʣʝʢʮʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʟʘʜʘʥʥʳʭ ʚʠʜʦʚ ʈʀ, ʚʳʷʚ-

ʣʝʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʈʀ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʚʠʜʦʚ ʠ ʦʮʝ-

ʥʠʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷʮʠʠ ʈʀ. ʋʢʘʟʘʥʥʳʝ 

ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ ʦʙʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʠʤ ʩʠʛʥʘʣʦʚ ʥʘ ʚʳʭʦʜʝ ʩʢʘʥʠʨʫʶʱʠʭ ʨʘ-

ʜʠʦʧʨʠʝʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʦʤ ʯʘ-

ʩʪʦʪʥʦʤ ʢʘʥʘʣʝ ʚʥʘʯʘʣʝ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ 

ʜʝʡʩʪʚʠʠ ʣʠʙʦ ʩʤʝʩʠ ʩʠʛʥʘʣʘ ʩ ʰʫʤʦʤ, ʣʠʙʦ ʪʦʣʴʢʦ 

ʰʫʤʘ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʜʘʯʫ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ʬʦʥʝ ʰʫʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘʙʣʶʜʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʟʘʥʷ-

ʪʳʝ ʯʘʩʪʦʪʥʳʝ ʢʘʥʘʣʳ. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʛ-

ʥʘʣʦʚ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘ-

ʜʘʥʥʳʭ ʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʛʦ, ʢʘ-

ʢʦʤʫ ʢʣʘʩʩʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʙʥʘʨʫʞʝʥʥʳʡ ʩʠʛʥʘʣ: ʢʣʘʩʩʫ ʧʝʨʚʠʯʥʳʭ (ʣʠʮʝʥʟʠ-

ʦʥʥʳʭ) ʠʣʠ ʚʪʦʨʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʞʝ ʚʦʟ-

ʤʦʞʝʥ ʠ ʪʘʢʦʡ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʦʙʥʘʨʫʞʝʥʥʳʡ ʩʠʛ-

ʥʘʣ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʥʠ ʢ ʦʜʥʦʤʫ ʠʟ ʢʣʘʩʩʦʚ ʠʟʚʝʩʪ-

ʥʳʭ ʩʠʛʥʘʣʦʚ, ʪʦ ʝʩʪʴ ʷʚʣʷʪʴʩʷ ʘʧʨʠʦʨʥʦ 

ʥʝʠʟʚʝʩʪʥʳʤ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ 

ʙʘʟʝ ʜʘʥʥʳʭ ʫʧʨʘʚʣʝʥʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʨʘʜʠʦʩʝʪʴʶ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʥʝʟʘʥʷʪʳʭ ʯʘʩʪʦʪ-

ʥʳʭ ʢʘʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ ʟʘʥʷʪʳʭ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʈʄ 

ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʜʠʦʩʝʪʷʭ ʥʝ ʨʝʰʘʣʘʩʴ [4-6].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʠʟʚʝʩʪʥʳʭ 

ʩʠʛʥʘʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʮʝ-

ʣʴʶ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʥʷʪʦʩʪʠ ʯʘ-

ʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʜʠʦʤʦʥʠʪʦ-

ʨʠʥʛʘ ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʜʠʦʩʝʪʷʭ.  

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ 

ʩʠʛʥʘʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʢʣʘʩʩʘ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛ-

ʥʘʣʦʚ  

ɿʘʜʘʯʘʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʘʧʨʠʦʨʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʨʝʰʘʣʠʩʴ ʚʦ ʤʥʦʛʠʭ 

ʦʪʨʘʩʣʷʭ ʥʘʫʢ. ʆʙʳʯʥʦ ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʯʠʩʣʦ ʧʨʦʚʝ-

ʨʷʝʤʳʭ ʛʠʧʦʪʝʟ M  ʨʘʚʥʦ ʯʠʩʣʫ ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ 

ʩʠʛʥʘʣʦʚ. ʅʦ ʠʟ-ʟʘ ʜʝʡʩʪʚʠʷ ʧʦʤʝʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʯʘ-

ʩʪʦʪʥʳʭ ʢʘʥʘʣʘʭ ʩʠʛʥʘʣʳ ʥʦʩʷʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢ-

ʪʝʨ ʩ ʘʧʨʠʦʨʠ ʥʝʠʟʚʝʩʪʥʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɸʧʨʠʦʨʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʦʙʳʯʥʦ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʫʯʘʶ-

ʱʠʭ ʚʳʙʦʨʦʢ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʈʄ 

ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʦʩʪʫʧʘʶʪ ʤʥʦʞʝʩʪʚʦ ʥʝʠʟʚʝʩʪʥʳʭ 

ʩʠʛʥʘʣʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʥʘʙʣʶʜʘʝʤʳʡ ʩʠʛʥʘʣ 

ʤʦʞʝʪ ʥʝ ʧʨʠʥʘʜʣʝʞʘʪʴ ʢ ʯʠʩʣʫ ʟʘʜʘʥʥʳʭ ʢʣʘʩʩʦʚ ʠ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ (M 1)+ -ʤʫ ʥʝ ʟʘʜʘʥʥʦʤʫ ʚ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʢʣʘʩʩʫ ʩʠʛʥʘʣʦʚ. ʇʨʠʯʝʤ ʝʛʦ 

ʦʙʫʯʘʶʱʠʝ ʚʳʙʦʨʢʠ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ. ʕʪʦ ʫʩʣʦʞʥʷʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʦʙʥʘʨʫʞʝ-

ʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʧʨʠ ʈʄ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʘʧʨʠʦʨʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ [6]. 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʙʣʠʟʢʠʝ ʫʩʣʦʚʠʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʜʣʷ ʟʘʜʘʯ ʧʨʦ-

ʚʝʨʢʠ ʧʨʦʩʪʦʡ ʛʠʧʦʪʝʟʳ ʧʨʦʪʠʚ ʩʣʦʞʥʦʡ ʘʣʴʪʝʨʥʘ-

ʪʠʚʳ [7]. ʀʟʚʝʩʪʥʳ ʪʘʢʞʝ ʧʦʜʦʙʥʳʝ ʟʘʜʘʯʠ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ ʘʥʦʤʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ [8], ʦʙʥʘʨʫʞʝʥʠʷ 

ʩʠʛʥʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t -ʩʪʘʪʠʩʪʠʢʠ ʉʪʴʶ-

ʜʝʥʪʘ [9], ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʛʥʘʣʦʚ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʥʝʙʘʡʝʩʦʚʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʝʛʦ ʟʘʜʘʥʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʦʙʣʘ-

ʩʪʠ ʩʠʛʥʘʣʦʚ [10,11]. ɼʣʷ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘ-
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ʣʦʚ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʦʜʭʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚ ʥʝʢʦʪʦ-

ʨʳʭ ʩʣʫʯʘʷʭ ʩʪʨʦʠʪʴ ʨʝʰʘʶʱʠʝ ʧʨʘʚʠʣʘ ʨʘʩʧʦʟʥʘʚʘ-

ʥʠʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭ ʚʳʙʦʨʦʢ ( M 1+ )-

ʛʦ ʩʠʛʥʘʣʘ [12,13] ʠʣʠ ʘʣʛʦʨʠʪʤʳ, ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʝ 

ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʠʛʥʘʣʦʚ ʠ ʧʦʤʝʭ 

ʠ ʥʝ ʪʨʝʙʫʶʱʠʝ ʜʣʷ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʟʥʘʥʠʷ ʦʙʫʯʘʶ-

ʱʠʭ ʚʳʙʦʨʦʢ ʩʠʛʥʘʣʦʚ [14]. 

ʈʘʩʩʤʦʪʨʠʤ ʬʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʧʦʩʪʘʥʦʚʢʫ ʜʘʥ-

ʥʦʡ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ. ʇʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ L

-ʤʝʨʥʳʤ ʚʝʢʪʦʨʦʤ ʜʠʩʢʨʝʪʥʳʭ ʦʪʩʯʝʪʦʚ X . ɿʘʜʘ-

ʶʪʩʷ (M 1)+ -ʘ ʛʠʧʦʪʝʟʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʜʝ-

ʣʘʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʙʣʶʜʘʝʤʳʭ ʩʠʛʥʘʣʦʚ: 
iH , i 1,M=  ï ʜʣʷ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ, 

0H  ï ʜʣʷ 

ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ (M 1)+ -ʡ 

ʢʣʘʩʩ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʟʘʜʘʥʳ ʦʙʫʯʘʶʱʠʝ ʚʳ-

ʙʦʨʢʠ M  ʩʠʛʥʘʣʦʚ {i 1,M},=  ʘ ʦʙʫʯʘʶʱʘʷ ʚʳ-

ʙʦʨʢʘ ʜʣʷ (M 1)+ -ʛʦ ʩʠʛʥʘʣʘ (i 0)=  ʦʪʩʫʪʩʪʚʫʝʪ 

ʣʠʙʦ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ. ʊʘʢʠʝ ʠʩʭʦʜ-

ʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʤʦʛʫʪ 

ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʪʝʨʤʠʥʦʤ çʧʦʚʳʰʝʥʥʘʷ 

ʘʧʨʠʦʨʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴè ʠ ʦʧʨʝʜʝʣʷʶʪ ʥʝʪʨʘ-

ʜʠʮʠʦʥʥʫʶ ʟʘʜʘʯʫ ʩʝʣʝʢʮʠʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘ-

ʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘ-

ʣʦʚ [11,12], ʢʦʪʦʨʘʷ ʟʘʜʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ. 

ʇʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ 
iW(x | ),a i 1,M=  ʟʘʜʘʥʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʩʣʫʯʘʡ-

ʥʳʭ ʚʝʢʪʦʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ia, i 1,M= , ʘ ʜʣʷ 

(M 1)+ -ʛʦ ʢʣʘʩʩʘ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʠʟ-

ʚʝʩʪʥʘ. ɿʘʜʘʥʳ ʪʘʢʞʝ ʘʧʨʠʦʨʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦ-

ʪʝʟ 
i

iP(H ) P ,=  ʧʨʠʯʝʤ 

ʄ

i

i 0

P 1.
=

=ä  ʇʦʣʘʛʘʝʪʩʷ 

ʪʘʢʞʝ, ʯʪʦ ʟʘʜʘʥʳ ʦʙʫʯʘʶʱʠʝ ʚʳʙʦʨʢʠ ʨʝʘʣʠʟʘʮʠʡ 

M  ʩʠʛʥʘʣʦʚ 
i
r i{ʭ , r 1,n; i 1,M},= =  ʘ ʦʙʫʯʘʶ-

ʱʘʷ ʚʳʙʦʨʢʘ ʜʣʷ (M 1)+ -ʛʦ ʢʣʘʩʩʘ ʥʝʠʟʚʝʩʪʥʳʭ 

ʩʠʛʥʘʣʦʚ (i 0)=  ʦʪʩʫʪʩʪʚʫʝʪ.  

ɺ ʨʘʤʢʘʭ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ 

ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝ-

ʩʪʚʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜ-

ʥʠʤ ʨʠʩʢʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʦ-

ʦʪʥʦʰʝʥʠʝʤ: 
M M M M M M

l i 0 l
li i li i 0i i 0 l0

l 0 i 0 i 1 l 1 i 1 l 0
l i

R c PP(G / i) c PP(G / i) c PP(G / i) P c P(G / 0),
= = = = = =
¸

= = + +ää ää ä ä  (1) 

ʛʜʝ lic  - ʬʫʥʢʮʠʷ ʧʦʪʝʨʴ; 
lP(G / i)- ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʦʰʠʙʢʠ ʚ ʩʣʫʯʘʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚ ʧʦʣʴʟʫ 

l -ʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʜʝʡʩʪʚʠʠ i -ʛʦ ʩʠʛʥʘʣʘ. 

ʅʝʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʨʝʰʘʶʱʝʝ ʧʨʘʚʠʣʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʘʟʙʠʝʥʠʝ ʚʳʙʦʨʦʯ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʠʛʥʘʣʦʚ ʥʘ (M 1)+ -ʥʫ ʥʝʧʝʨʝ-

ʩʝʢʘʶʱʫʶʩʷ ʦʙʣʘʩʪʴ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʚ ʚʳʨʘʞʝʥʠʠ 

(1) ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ï ʵʪʦ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʨʝʜʥʝʛʦ 

ʨʠʩʢʘ ʟʘ ʩʯʝʪ ʧʝʨʝʧʫʪʳʚʘʥʠʷ M  ʟʘʜʘʥʥʳʭ ʩʠʛʥʘ-

ʣʦʚ ʤʝʞʜʫ ʩʦʙʦʡ, ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ï ʟʘ ʩʯʝʪ ʦʪʥʝ-

ʩʝʥʠʷ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʢ (M 1)+ -ʤʫ ʢʣʘʩʩʫ ʥʝ-

ʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʪʨʝʪʴʝ ʩʣʘʛʘʝʤʦʝ ï ʟʘ ʩʯʝʪ ʦʪ-

ʥʝʩʝʥʠʷ ʩʠʛʥʘʣʦʚ ʠʟ (M 1)+ -ʛʦ ʢʣʘʩʩʘ ʢ M  

ʟʘʜʘʥʥʳʤ ʩʠʛʥʘʣʘʤ. 

ɼʣʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʟʘ-

ʜʘʯʠ ʩʝʣʝʢʮʠʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ 

ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʦ ʩʣʝʜʫʶʱʝʝ ʨʝʰʘʶʱʝʝ ʧʨʘʚʠʣʦ [15]:  

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ: 

i i i
iH : PW(x ) ,i 1,Ma ²l =    (2ʘ) 

i l
i lPW(x / ) PW(x / ), l 1,M, l ia ² a = (̧2ʙ) 

ʧʨʠʥʠʤʘʝʪʩʷ ʛʠʧʦʪʝʟʘ 
iH  ʦ ʜʝʡʩʪʚʠʠ i -ʛʦ ʟʘ-

ʜʘʥʥʦʛʦ ʩʠʛʥʘʣʘ.  

ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 

0 i i
iH : PW(x ) ,i 1,Ma <l = , (2ʚ) 

ʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʛʠʧʦʪʝʟʘ 
0H  ʦ ʜʝʡʩʪʚʠʠ ʥʝʠʟ-

ʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ; 

ɿʜʝʩʴ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ l ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʘ-

ʚʠʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʨʘʚʠʣʫ ʨʝʰʝʥʠʝ ʚ ʧʦʣʴʟʫ i -

ʛʦ ʟʘʜʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʥʝʨʘʚʝʥʩʪʚ (2ʘ), ʘ 

ʪʘʢʞʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʠʩʪʝʤʳ ʥʝʨʘʚʝʥʩʪʚ (2ʙ). 

ʂʦʛʜʘ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʨʘʚʝʥʩʪʚʘ (2ʚ), ʨʝʰʝʥʠʝ ʧʨʠ-

ʥʠʤʘʝʪʩʷ ʚ ʧʦʣʴʟʫ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟ 

(M 1)+ -ʛʦ ʢʣʘʩʩʘ. 

ɺ ʨʝʰʘʶʱʝʤ ʧʨʘʚʠʣʝ (2) ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥ-

ʬʦʨʤʘʮʠʷ ʦ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (M 1)+ -ʛʦ 

ʢʣʘʩʩʘ ʩʠʛʥʘʣʦʚ ʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʝʛʦ ʦʙʫʯʘʶʱʘʷ ʚʳ-

ʙʦʨʢʘ. ʇʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʟʘ-

ʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ - ɻ ʪʦ ʬʦʨʤʘʣʠʟʘʮʠʷ ʪʨʝʙʦʚʘʥʠʷ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʜʝ-

ʣʠʪʴ (ʩʝʣʝʢʪʠʨʦʚʘʪʴ) ʠ ʨʘʩʧʦʟʥʘʪʴ M  ʟʘʜʘʥʥʳʭ 

ʩʠʛʥʘʣʦʚ ʠ ʦʪʥʝʩʪʠ ʚ (M 1)+ -ʡ ʢʣʘʩʩ ʥʝʠʟʚʝʩʪʥʳʝ 

ʩʠʛʥʘʣʳ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ.  

ɹʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʜʣʷ ʦʧʠʩʘ-

ʥʠʷ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʨʘʟʣʦʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚʝʢʪʦʨ X  ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʝʢʪʦʨʦʤ ʩʧʝʢʪʨʘʣʴʥʳʭ ʦʪʩʯʝʪʦʚ ʚ ʥʝʢʦʪʦʨʦʤ ʙʘ-

ʟʠʩʝ 
trC X B= . ɺ ʯʘʩʪʥʦʩʪʠ, ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʚ ʚʠʜʝ ʦʪʩʯʝʪʦʚ ʘʤʧʣʠʪʫʜ-

ʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʙʘʟʠʩʝ ʜʠʩʢʨʝʪʥʳʭ ʵʢʩʧʦʥʝʥʮʠʘʣʴ-

ʥʳʭ ʬʫʥʢʮʠʡ (ɼʕʌ). ɺ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʛʘʫʩʩʦʚ-

ʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʠ ʢʦʦʨ-

ʜʠʥʘʪ ʚʝʢʪʦʨʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʦʪʩʯʝʪʦʚ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʤʘʪʨʠʮʳ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʜʠʘʛʦʥʘʣʴʥʳʤʠ ʠ ʨʝʰʘʶʱʝʝ ʧʨʘʚʠʣʦ 
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(2) ʫʧʨʦʱʘʝʪʩʷ ʠ ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ [15]: 
i 2N

j jcl i
ci 2

j 1 jc

l 2 k 2N N
j jc j jc

l 2 k 2
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i 2N
j jc0 i
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j 1 jc

(c )
H : ; i 1,M
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= =
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(3) 

ɿʜʝʩʴ jc  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʣʦʞʝʥʠʡ ʚʝʢʪʦʨʘ 

ʥʘʙʣʶʜʝʥʠʡ X  ʚ ʙʘʟʠʩʝ ɼʕʌ, 
0 0 2
j j, ( )m s  - ʦʮʝʥʢʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʠ ʜʠʩʧʝʨʩʠʡ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʨʘʟʣʦʞʝʥʠʡ jc , ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʦʙʫʯʘ-

ʶʱʠʤ ʚʳʙʦʨʢʘʤ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ; N - ʨʘʟʤʝʨ-

ʥʦʩʪʴ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʛʥʘʣʦʚ; 
0
cD

ï ʥʝʢʦʪʦʨʳʝ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʚʳʙʠʨʘʝʤʳʝ ʠʟ 

ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʘ-

ʚʠʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʨʝʰʘʶʱʝʤ ʧʨʘʚʠʣʝ (3) ʥʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʪʨʝʙʫʶʪʩʷ ʠʭ ʦʙʫʯʘʶʱʠʝ 

ʚʳʙʦʨʢʠ. ɼʘʥʥʳʝ ʧʨʘʚʠʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 

ʜʣʷ ʨʝʰʝʥʠʷ ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʟʘʜʘʯʠ ï ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ 

(ʥʝʠʟʚʝʩʪʥʳʭ) ʩʠʛʥʘʣʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʟʘʜʘʯʠ ʩʝʣʝʢʮʠʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ 

ʩʠʛʥʘʣʦʚ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʢʣʘʩʩʘ ʥʝʠʟʚʝʩʪ-

ʥʳʭ ʩʠʛʥʘʣʦʚ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʤʝʪʦʜʦʤ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʚʳʙʦʨʢʠ ʨʝʘʣʠʟʘʮʠʡ 9 ʨʝʘʣʴʥʳʭ ʩʠʛʥʘ-

ʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʈʀ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʨʝ-

ʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʤ ʜʣʷ ʨʘʙʦʪʳ ʩʪʘʥʜʘʨʪʘ IEEE 

802.22. ɿʘʧʠʩʠ ʚʳʙʦʨʦʢ ʨʝʘʣʠʟʘʮʠʡ ʩʠʛʥʘʣʦʚ ʧʦʣʫ-

ʯʝʥʳ ʩ ʧʦʤʦʱʴʶ SDR ʧʨʠʸʤʥʠʢʘ [16]. ɼʣʷ ʵʪʠʭ ʮʝ-

ʣʝʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ USB DVB-T ʪʶʥʝʨ, ʢʦʪʦʨʳʡ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʤʦʞʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʜʣʷ ʈʀ ʚ ʜʠʘʧʘ-

ʟʦʥʝ ʨʘʙʦʪʳ ʩʪʘʥʜʘʨʪʘ IEEE 802.22. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʯʘʩʪʠ SDR ʢʦʤʧʣʝʢʩʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʧʨʦʛʨʘʤʤʘ SDR#. ɿʘʧʠʩʠ ʜʠʩʢʨʝʪʥʳʭ ʦʪʩʯʝʪʦʚ ʩʠʛ-

ʥʘʣʦʚ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 250 

ʢɻʮ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ 125 ʢɻʮ. ʅʘʢʦʧʣʝʥʳ ʦʙʫʯʘʶ-

ʱʠʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʚʳʙʦʨʢʠ ʧʦ 100 ʨʝʘʣʠʟʘʮʠʡ 

ʢʘʞʜʦʛʦ ʩʠʛʥʘʣʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘ-

ʣʦʩʴ ʨʝʰʘʶʱʝʝ ʧʨʘʚʠʣʦ (3), ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʨʦ-

ʛʨʘʤʤʥʦ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʩʨʝʜʝ MATLAB.  

ʅʘ ʨʠʩ. 1 ʠʟʦʙʨʘʞʝʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʧʦ 100 ʨʝ-

ʘʣʠʟʘʮʠʷʤ ʘʤʧʣʠʪʫʜʥʳʝ ʩʧʝʢʪʨʳ ʩʠʛʥʘʣʦʚ, ʢʦʪʦ-

ʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʥʳʭ ʠʟ-

ʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ. ʉʧʝʢʪʨʳ ʩʠʛʥʘʣʦʚ ʧʦʣʫʯʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ 

(ɼʇʌ) ʨʝʘʣʠʟʘʮʠʡ ʩʠʛʥʘʣʦʚ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʦ 512 

ʜʠʩʢʨʝʪʥʳʭ ʦʪʩʯʸʪʦʚ.  

 
ʈʠʩ. 1. ʋʩʨʝʜʥʝʥʥʳʝ ʘʤʧʣʠʪʫʜʥʳʝ ʩʧʝʢʪʨʳ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ 
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ʅʘ ʨʠʩ. 2 ʠʟʦʙʨʘʞʝʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʘʤʧʣʠʪʫʜ-

ʥʳʝ ʩʧʝʢʪʨʳ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʢʘʯʝʩʪʚʝ ʥʝʠʟʚʝʩʪʥʳʭ.  

 

 
ʈʠʩ. 2. ʋʩʨʝʜʥʝʥʥʳʝ ʘʤʧʣʠʪʫʜʥʳʝ ʩʧʝʢʪʨʳ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʨʦʷʪʥʦʩʪʥʳʭ 

ʩʚʦʡʩʪʚ ʧʦʣʫʯʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘ-

ʣʦʚ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʚʳʙʨʘʥʥʦʝ ʩʧʝʢʪʨʘʣʴʥʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʧʦʜʯʠʥʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʈʘʡʩʘ, ʢʦʪʦʨʦʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝ-

ʭʦʜʠʪ ʚ ʛʘʫʩʩʦʚʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʳʯʠʩʣʝʥʥʳʝ ʦʮʝʥʢʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʨ-

ʨʝʣʠʨʦʚʘʥʥʦʩʪʠ ʦʪʩʯʝʪʦʚ ʘʤʧʣʠʪʫʜʥʳʭ ʩʧʝʢʪʨʦʚ 

ʩʠʛʥʘʣʦʚ. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʰʘ-

ʶʱʠʝ ʧʨʘʚʠʣʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʚʠʜʝ (3). 

ʅʘʢʦʧʣʝʥʥʳʝ ʦʙʫʯʘʶʱʠʝ ʚʳʙʦʨʢʠ ʨʝʘʣʠʟʘ-

ʮʠʡ ʟʘʜʘʥʥʳʭ ʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʜʣʷ ʦʮʝʥʠʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʘʶʱʝʛʦ ʧʨʘ-

ʚʠʣʘ (3). ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ cD  ʚʳʙʠʨʘʣʠʩʴ ʠʟ 

ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ. 

ɺ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ ʧʨʝʜʲʷʚʣʷʣʠʩʴ ʢʦʥʪʨʦʣʴʥʳʝ 

ʚʳʙʦʨʢʠ ʨʝʘʣʠʟʘʮʠʡ ʟʘʜʘʥʥʳʭ ʠʟʚʝʩʪʥʳʭ ʠ ʥʝʠʟ-

ʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ. ʇʫʪʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘ-

ʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʘʚʠʣʴ-

ʥʦʛʦ ʠ ʦʰʠʙʦʯʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʠ ʥʝ-

ʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʚʠʜʝ ʦʪʥʦʰʝʥʠʡ ʯʠʩʣʘ 

ʧʨʘʚʠʣʴʥʦ ʣʠʙʦ ʦʰʠʙʦʯʥʦ ʦʪʥʝʩʝʥʥʳʭ ʨʝʘʣʠʟʘ-

ʮʠʡ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʧʨʝʜʲʷʚʣʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʛʥʘʣʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʥʳʭ ʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʠʛʥʘʣʳ ˉ1ï5, ʦʩʪʘʣʴʥʳʝ ʯʝʪʳʨʝ 

ʩʠʛʥʘʣʘ ʧʨʝʜʩʪʘʚʣʷʣʠ (M 1)+ -ʡ ʢʣʘʩʩ ʥʝʠʟʚʝʩʪ-

ʥʳʭ ʩʠʛʥʘʣʦʚ. ʆʮʝʥʠʚʘʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘ-

ʯʝʩʪʚʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ: 

 ï ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ ʦ ʜʝʡ-

ʩʪʚʠʠ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟ (M 1)+ -ʛʦ 

ʢʣʘʩʩʘ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʝʜʲʷʚʣʝʥʠʷ ʟʘʜʘʥʥʳʭ ʩʠʛ-

ʥʘʣʦʚ P((M 1) / i), i 1,M+ = ; 

 ï ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ ʦ ʜʝʡ-

ʩʪʚʠʠ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʝʜʲʷʚʣʝ-

ʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟ (M 1)+ -ʛʦ ʢʣʘʩʩʘ 

P(i / (M 1)) , i 1,M.+ = ; 

ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʰʘʶ-

ʱʝʛʦ ʧʨʘʚʠʣʘ (3) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. ɿʜʝʩʴ ʧʨʠʚʝ-

ʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʠ ʥʝʠʟ-

ʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʨʘʟʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʥʘʙʣʶʜʝʥʠʷ ʩʠʛʥʘʣʦʚ, ʧʦ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʣʠʩʴ 

ʩʧʝʢʪʨʳ ʨʝʘʣʠʟʘʮʠʡ ʩʠʛʥʘʣʦʚ (ʨʘʟʤʝʨʥʦʩʪʴ ʙʣʦʢʘ 

ɼʇʌ).  
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ʊʘʙʣʠʮʘ 1.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ 

ɺʝʨʦʷʪʥʦʩʪʠ 

ʧʨʘʚʠʣʴʥʦʛʦ ʠ ʦʰʠʙʦʯʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘ-

ʥʠʷ ʩʠʛʥʘʣʘ 

ˉ ʩʠʛʥʘʣʘ, (i)  

1 2 3 4 5 6 7 8 9 

ʈʘʟʤʝʨʥʦʩʪʴ ʙʣʦʢʘ ɼʇʌ, n 512 

  

P(1/ i)  0.83 0 0 0 0 0 0 0 0 

P(2 / i) 0 0.69 0 0 0.27 0 0 0 0 

P(3 / i) 0 0 0.87 0 0 0 0 0 0 

P(4 / i) 0 0 0 1 0 0 0 0 0 

P(5 / i)  0 0 0 0 0.86 0 0 0 0 

P(0 / i) 0.17 0.1 0.13 0 0.04 1 0.98 1 1 

ʈʘʟʤʝʨʥʦʩʪʴ ʙʣʦʢʘ ɼʇʌ, n 256 

P(1/ i)  0.81 0 0 0 0 0 0 0 0 

P(2 / i) 0 0.87 0 0 0.05 0 0 0 0 

P(3 / i) 0 0 0.91 0 0 0 0 0 0 

P(4 / i) 0 0 0.01 0.99 0 0 0 0 0 

P(5 / i)  0 0 0 0 0.87 0 0 0 0 

P(0 / i) 0.19 0.08 0 0 0.13 1 1 1 1 

ʈʘʟʤʝʨʥʦʩʪʴ ʙʣʦʢʘ ɼʇʌ, n 128 

P(1/ i)  0.94 0 0 0 0 0 0 0 0 

P(2 / i) 0.05  0.87 0 0 0.08 0 0 0 0 

P(3 / i) 0 0 0.93 0 0 0 0 0 0 

P(4 / i) 0 0 0.09 0.91 0 0 0 0 0 

P(5 / i)  0 0 0 0 0.89 0 0 0 0 

P(0 / i) 0 0.03 0 0 0.03 1 0.81 1 0.82 

ʈʘʟʤʝʨʥʦʩʪʴ ʙʣʦʢʘ ɼʇʌ, n 64 

P(1/ i)  0.95 0 0 0 0 0 0 0 0 

P(2 / i) 0.11 0.52 0 0 0.36 0 0 0 0 

P(3 / i) 0 0 0.94 0 0 0 0 0 0 

P(4 / i) 0 0 0.18 0.82 0 0 0 0 0 

P(5 / i)  0 0 0 0. 0.82 0 0 0 0 

P(0 / i) 0.01 0.22 0 0.02 0.1 0.98 0.56 1 0.24 

 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʙʣ. 1 ʧʦʣʫʯʝʥʳ 

ʦʙʦʙʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ 

ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʩʦʛʣʘʩʥʦ ʩʦʦʪʥʦʰʝʥʠʶ (1). 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʚʝʜʝʤ ʫʩʨʝʜʥʸʥʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʟʤʝʨʥʦʩʪʠ ʙʣʦʢʘ ɼʇʌ 

256: 

- ʦ ʜʝʡʩʪʚʠʠ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟ 

(M 1)+ -ʛʦ ʢʣʘʩʩʘ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʝʜʲʷʚʣʝʥʠʷ ʟʘ-

ʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ - 
M

i 1

P(0 / i)
P((M 1) / i) 0.08;

M=

+ = =ä  

- ʦ ʜʝʡʩʪʚʠʠ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʫʩʣʦʚʠʠ 

ʧʨʝʜʲʷʚʣʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ T  ʠʟ (M 1)+ -ʛʦ ʢʣʘʩʩʘ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘ-

ʣʦʚ 

M T

i 1 l 1

P(i / l)
P(i / (M 1)) 0;

T*M= =

+ = =ää  

- ʦ ʧʝʨʝʧʫʪʳʚʘʥʠʠ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʤʝʞʜʫ 

ʩʦʙʦʡ - 

M M

2
i 1 j 1

P(i / j)
P(i / (M 1)) 0.012.

M= =

+ = =ää . 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʚʳʙʦʨʢʘʭ ʨʝʘʣʠʟʘʮʠʡ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ 

ʧʦʜʪʚʝʨʞʜʘʶʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʝʰʘʶʱʝʛʦ ʧʨʘʚʠʣʘ ʜʣʷ ʨʝʰʝʥʠʷ 
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ʟʘʜʘʯʠ ʩʝʣʝʢʮʠʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ 

ʩʠʛʥʘʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʢʣʘʩʩʘ ʥʝʠʟʚʝʩʪʥʳʭ 

ʩʠʛʥʘʣʦʚ. ʇʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ, ʧʨʠʝʤʣʝʤʳʝ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʣʠʷʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʡ ʥʘʙʣʶʜʘʝʤʳʭ 

ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʠʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 

ʢʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘʣʠ-

ʯʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʚʳʙʨʘʥʥʦʛʦ ʩʧʝʢʪʨʘʣʴ-

ʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʛʥʘʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʢʘʯʝ-

ʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʣʠʷʝʪ ʧʨʠ ʙʦʣʴʰʦʤ ʚʨʝʤʝʥʠ 

ʥʘʙʣʶʜʝʥʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, 

ʦʪ ʯʝʛʦ ʟʘʚʠʩʷʪ, ʢʘʢʠʝ ʚʨʝʤʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩʠʛʥʘʣʘ 

ʧʦʧʘʜʘʶʪ ʥʘ ʵʪʘʧʳ ʦʙʫʯʝʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ ʩʠʛʥʘʣʦʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʚʝʣʠʯʝʥʠʝ ʜʣʠ-

ʪʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʡ ʩʠʛʥʘʣʦʚ (ʨʘʟʤʝʨʥʦʩʪʠ ʙʣʦʢʘ 

ɼʇʌ) ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳ-

ʰʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦ-

ʩʪʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʛʥʘʣʦʚ. ʕʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘ-

ʥʠʷ ʩʠʛʥʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʤʝʨʥʦʩʪʠ ʙʣʦʢʘ ʚ 

64 ʦʪʩʯʸʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʧʫʪʳʚʘʥʠʝ ʟʘʜʘʥʥʳʭ 

ʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʥʠʟʢʘʷ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʥʝʩʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘ-

ʣʦʚ ˉ7 ʠ ˉ9 ʢ ʢʣʘʩʩʫ ʥʝʠʟʚʝʩʪʥʳʭ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩ ʨʦʩʪʦʤ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʥʘʙʣʶʜʘʝʤʳʭ ʨʝʘʣʠʟʘʮʠʡ ʩʠʛʥʘʣʦʚ (ʨʘʟʤʝʨʥʦʩʪʠ 

ʙʣʦʢʘ ɼʇʌ) ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʨʨʝ-

ʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʦʪʯʝʪʘʤʠ 

ʨʝʘʣʠʟʘʮʠʡ ʩʠʛʥʘʣʦʚ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʘʜʝʢʚʘʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʝʰʘʶʱʝʛʦ ʧʨʘʚʠʣʘ 

(3) ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʢʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʩʠʛʥʘʣʦʚ. ʕʪʦ ʚʠʜʥʦ ʥʘ ʧʨʠʤʝʨʝ ʩʠʛʥʘʣʘ ˉ2 ʧʨʠ ʧʝ-

ʨʝʭʦʜʝ ʦʪ ʨʘʟʤʝʨʥʦʩʪʠ ʙʣʦʢʘ ɼʇʌ ʩ 256 ʜʦ 512. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʘʙʣʶ-

ʜʘʝʤʳʭ ʨʝʘʣʠʟʘʮʠʡ ʩʠʛʥʘʣʦʚ (ʨʘʟʤʝʨʥʦʩʪʠ ʙʣʦʢʘ 

ɼʇʌ) ʥʘʯʠʥʘʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʨʝ-

ʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʞʝ ʚʣʠʷʝʪ 

ʥʘ ʢʘʯʝʩʪʚʦ ʠʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ.  

 

ɺʳʚʦʜʳ 

1. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʥʝʢʣʘʩʩʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ, 

ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʘʜʪʦ-

ʤʦʥʠʪʦʨʠʥʛʝ. ʇʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʰʘʶʱʝʝ 

ʧʨʘʚʠʣʦ ʩʝʣʝʢʮʠʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘ-

ʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʦʝ ʦʩ-

ʥʦʚʘʥʦ ʥʘ ʦʧʠʩʘʥʠʠ ʩʠʛʥʘʣʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʯʘ-

ʩʪʦʪʥʦʤ ʢʘʥʘʣʝ, ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʦʜʝʣʴʶ ʚ ʚʠʜʝ ʦʨ-

ʪʦʛʦʥʘʣʴʥʳʭ ʨʘʟʣʦʞʝʥʠʡ.  

2. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʩʠʛ-

ʥʘʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʧʫʪʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ 

ʥʘ ʚʳʙʦʨʢʘʭ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʟʘʜʘʯ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʈʄ ʚ ʢʦ-

ʛʥʠʪʠʚʥʳʭ ʨʘʜʠʦʩʝʪʷʭ. ʇʦʣʫʯʝʥʳ ʧʨʠʝʤʣʝʤʳʝ ʜʣʷ 

ʧʨʘʢʪʠʢʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ. 

3. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʝʜʣʦʞʝʥʥʦʝ ʨʝ-

ʰʘʶʱʝʝ ʧʨʘʚʠʣʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʠʟʚʝʩʪ-

ʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʮʝ-

ʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʥʷʪʦʩʪʠ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʚ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʜʠʦʩʝʪʷʭ. 
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