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ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʇʨʦʩʪʘʷ ʤʦʜʝʣʴ ʵʬʬʝʢʪʘ ɼ.ʄ. ʊʦʣʩʪʦʛʦ ʠ ʝʝ ʩʣʝʜʩʪʚʠʷ  

ʉʪʨʝʢʘʣʦʚ ɺ.ʅ.  
ʉʪʨʝʢʘʣʦʚ ɺ.ʅ. ʇʨʦʩʪʘʷ ʤʦʜʝʣʴ ʵʬʬʝʢʪʘ ɼ.ʄ. ʊʦʣʩʪʦʛʦ ʠ ʝʝ ʩʣʝʜʩʪʚʠʷ 

ʉʪʨʝʢʘʣʦʚ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ / Strekalov Vladimir Nikolaevich ï ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ ʬʠʟʠʢʠ, 

 ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʵʬʬʝʢʪʘ ɼ.ʄ. ʊʦʣʩʪʦʛʦ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ 

ʤʦʜʝʣʝʡ ʠʩʭʦʜʥʳʤʠ ʧʦʩʳʣʢʘʤʠ. ʕʬʬʝʢʪ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝ ʨʝʟʦʥʘʥʩʥʳʡ, ʘ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʋʢʘʟʘʥ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʥʘ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ 

ʥʘʙʣʶʜʝʥʠʝ ʵʬʬʝʢʪʘ ʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʬʬʝʢʪʠʚʥʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʠ ʪʨʝʥʠʝ ʩʢʦʣʴʞʝʥʠʷ, 

ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʦʩʮʠʣʣʷʮʠʠ, ʠʥʪʝʨʬʝʨʝʥʮʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʩʣʝʜʩʪʚʠʷ. 

 

ʕʬʬʝʢʪ ʊʦʣʩʪʦʛʦ ï ʟʘʚʠʩʠʤʦʩʪʴ ʪʨʝʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 

[1ï4] ʜʦ ʩʠʭ ʧʦʨ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʘʢʪʫʘʣʝʥ ʜʣʷ ʥʘʥʦʪʨʠʙʦʣʦʛʠʠ [5]. ʈʷʜ 

ʘʚʪʦʨʦʚ ʩʦʦʙʱʘʣ ʦ ʥʘʙʣʶʜʝʥʠʠ ʵʬʬʝʢʪʘ [6,7], ʥʦ ʜʨʫʛʠʝ ʩʯʠʪʘʶʪ ʝʛʦ çʛʠʧʦʪʝʪʠʯʝʩʢʠʤè [8]. 

ʇʨʠʯʠʥʦʡ ʨʘʩʭʦʞʜʝʥʠʷ ʤʥʝʥʠʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʵʬʬʝʢʪʘ ʠ 

ʥʝʫʜʘʯʥʳʡ ʚʳʙʦʨ ʫʩʣʦʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʪʨʘʢʪʦʚʢʘ [1, 10] ʦʩʥʦʚʘʥʘ ʥʘ ʠʟʫʯʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʧʦʣʟʫʥʘ ʥʘ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʦʣʟʫʥʘ, ʫʧʨʫʛʦ 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʘʧʨʘʚʣʷʶʱʝʡ. ʇʦʵʪʦʤʫ ʵʬʬʝʢʪ ʊʦʣʩʪʦʛʦ ʩʯʠʪʘʝʪʩʷ çʨʝʟʦʥʘʥʩʥʳʤè, ʪ.ʝ. 

ʜʦʩʪʠʛʘʶʱʠʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʩʦʚʧʘʜʝʥʠʠ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ 

ʚʳʥʫʞʜʘʶʱʠʡ ʩʠʣʳ [1, 10]. ʊʘʢʘʷ ʪʨʘʢʪʦʚʢʘ ʥʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʧʦʣʥʦʡ, ʪʘʢ ʢʘʢ 

ʨʝʟʦʥʘʥʩʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠ ʩʠʣʫ ʪʨʝʥʠʷ (ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʦʜʲʝʤʝ ʧʦʣʟʫʥʘ), ʥʦ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ 

(ʧʨʠ ʦʧʫʩʢʘʥʠʠ ʧʦʣʟʫʥʘ). ɼʨʫʛʠʝ ʦʙʲʷʩʥʝʥʠʷ ʵʬʬʝʢʪʘ ʩʣʦʞʥʳ ï ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʨʝʰʝʥʠʠ 

ʩʠʩʪʝʤ ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (ʥʘʧʨʠʤʝʨ, [9,10]).  

ɺʘʞʥʳʤʠ ʬʘʢʪʘʤʠ, ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʵʬʬʝʢʪʦʤ ʊʦʣʩʪʦʛʦ, ʷʚʣʷʶʪʩʷ 

ʥʘʙʣʶʜʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦʣʟʫʥʘ ʧʨʠ ʩʢʦʣʴʞʝʥʠʠ ʙʝʟ 

ʚʥʝʰʥʠʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʠʣ [10]. ʇʨʝʜʣʘʛʘʝʤʘʷ ʟʜʝʩʴ ʤʦʜʝʣʴ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʠ ʵʪʠ ʬʘʢʪʳ.  

ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ ʵʬʬʝʢʪʘ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʫʯʝʪʝ ʠʟʤʝʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʠ ʠʭ ʛʘʨʤʦʥʠʯʝʩʢʦʤ ʩʤʝʱʝʥʠʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ [3, 10], ʥʘʯʘʣʦ 

ʜʚʠʞʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʩʧʣʳʪʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ H0 

ʧʦʣʟʫʥʘ, ʠʟʤʝʥʷʶʱʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʣʠʥʠʷʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʨʝʣʴʝʬʦʚ [10]. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ, ʟʘʤʝʥʷʝʪʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʝʣʠʯʠʥʦʡ ( )20ʉʈHH H+= .  

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ [3, 10], ʨʝʘʣʴʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʶʪ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʘ ʥʘʣʘʛʘʶʱʠʭʩʷ ʧʨʦʬʠʣʷ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 

ʧʦʨʷʜʦʢ. ʂʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʧʨʦʬʠʣʴ ʩʚʷʟʘʥ ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʠ ʠʤʝʝʪ ʜʣʠʥʳ ʚʦʣʥ ʜʦ 800 

ʤʢʤ. ɼʣʠʥʥʦʚʦʣʥʦʚʳʡ ʧʨʦʬʠʣʴ, çʚʦʣʥʠʩʪʦʩʪʴè, ʠʤʝʝʪ ʜʣʠʥʳ ʚʦʣʥ 10
3
-10

4 
ʤʢʤ. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʠʭ ʧʨʦʬʠʣʝʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʤʦʜʝʣʠ. ɺʳʜʝʣʠʚ ʵʪʠ ʧʨʦʬʠʣʠ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʜʣʷ ʩʢʦʣʴʟʷʱʝʡ ʪʨʫʱʝʡʩʷ ʧʘʨʳ 

( )2022111 coscosAH HxkAxkHʉʈ +++= ,          (1) 

ʠʥʜʝʢʩ 1 ʦʪʥʦʩʠʪʩʷ ʢ ʰʝʨʦʭʦʚʘʪʦʩʪʷʤ, ʠʥʜʝʢʩ 2 ï ʢ ʚʦʣʥʠʩʪʦʩʪʠ. ɺ (1) ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ 

ʯʘʩʪʦʪʥʦʤʫ ʦʧʠʩʘʥʠʶ, ʫʯʪʷ, ʯʪʦ tVx 0= , ʠ ʪʦʛʜʘ 2,1002,12,1 2 lpw VtVk == .  

ɺ ʩʠʣʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʣʘʛʘʝʤʳʭ ʚ (1),  
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( ) ( ) 2

0
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2

ʉʈ1 coscosHH(t) HtAtA +++= ww .          (2) 

ʀʟ (2) ʩʣʝʜʫʝʪ  

tAtAHAAHtH ʉʈ 2

2

21

2

1

2

0

2

2

2

1

2

1

2 2cos
2

1
2cos

2

1

2

1

2

1
)( ww +++++= .          (3) 

ʉʦʦʪʥʦʰʝʥʠʝ (3) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʩʢʦʣʴʞʝʥʠʠ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚʠʙʨʘʮʠʠ ʠ, 

ʟʥʘʯʠʪ, ʛʝʥʝʨʘʮʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʥʘ ʛʘʨʤʦʥʠʢʘʭ 12w ʠ 22w . ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʧʦʜʩʢʦʢʠ ʧʦʣʟʫʥʘ ʥʘ ʵʪʠʭ ʯʘʩʪʦʪʘʭ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʯʘʩʪʦʪʳ ʧʦʜʩʢʦʢʦʚ 

ʟʘʚʠʩʷʪ ʦʪ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ. ʅʘʙʣʶʜʝʥʠʝ ʪʘʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʛʣʦ ʙʳ ʩʣʫʞʠʪʴ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ, ʢ ʦʙʩʫʞʜʝʥʠʶ ʢʦʪʦʨʦʡ ʤʳ ʧʝʨʝʭʦʜʠʤ. 

ʇʫʩʪʴ ʥʘ ʧʦʣʟʫʥ ʜʝʡʩʪʚʫʝʪ ʛʘʨʤʦʥʠʯʝʩʢʘʷ ʩʠʣʘ tFt W= cos)(F , ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʦʧʝʨʝʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʷ. ʆʥʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʫʤʝʥʴʰʘʷ ʵʬʬʝʢʪʠʚʥʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ (ʠ ʫʤʝʥʴʰʘʷ ʩʠʣʫ ʪʨʝʥʠʷ). ʏʪʦʙʳ 

ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʵʪʦʡ ʩʠʣʳ, ʥʘʜʦ ʧʦʜ ʢʦʨʥʝʤ ʚ (1) ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʣʘʛʘʝʤʦʝ tB Wcos . 

ʊʦʛʜʘ ʚʤʝʩʪʦ (3) ʥʘʭʦʜʠʤ 

( ) ( )[ ] ( ) ( )[ ]ttBAttBA

BAAHʉʈ

W++W-+W++W-+

+++++=

222111

22

2

2

1

2

0

2

1

2

coscoscoscos

2

1

2

1

2

1
H(t)H

wwww

.          (4) 

ʉʣʘʛʘʝʤʳʝ ʩ ʩʫʤʤʘʤʠ ʯʘʩʪʦʪ ʤʦʞʥʦ ʦʪʙʨʦʩʠʪʴ, ʦʩʪʘʚʠʚ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʯʣʝʥʳ ʩ 

ʨʘʟʥʦʩʪʷʤʠ ʯʘʩʪʦʪ.  

ʌʦʨʤʫʣʘ (4) ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ çʇʦʧʝʨʝʯʥʦʛʦ ʵʬʬʝʢʪʘ ʊʦʣʩʪʦʛʦè, ʠʤʝʶʱʝʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ çʨʝʟʦʥʘʥʩʘʭè 2,1w=W . 

ɺʟʷʚ ʜʣʷ ʦʮʝʥʦʢ 400~1l  ʤʢʤ, 5~2l ʤʤ ʠ ʩʢʦʨʦʩʪʴ 25,0~0V  ʤ/ʩ, ʥʘʡʜʝʤ ʯʘʩʪʦʪʳ 

4001 ºw ʨʘʜ/ʩ, 3002 ºw  ʨʘʜ/ʩ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ʣʝʞʘʪ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ ʜʦʣʝʡ ʢʠʣʦʛʝʨʮʘ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʛʝʨʮ (ʩʤ. ʨʠʩ. 4.22 ʚ [10]). ʂ ʩʦʞʘʣʝʥʠʶ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʥʫʞʥʳʝ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʯʘʩʪʦʪ ʚ [10] ʥʝ 

ʫʢʘʟʘʥʳ. ʇʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʳʪʦʚ ʠ ʠʟʫʯʝʥʠʝ ʥʘʡʜʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʦʛʣʦ 

ʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʧʨʝʜʣʦʞʝʥʥʫʶ ʤʦʜʝʣʴ ʵʬʬʝʢʪʘ. 

ʕʬʬʝʢʪ ʊʦʣʩʪʦʛʦ, ʷʚʣʷʷʩʴ ʧʦ ʩʫʱʝʩʪʚʫ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʷʚʣʝʥʠʝʤ, 

ʦʙʣʘʜʘʝʪ çʢʦʛʝʨʝʥʪʥʳʤʠè ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʟʣʠʯʠʠ ʯʘʩʪʦʪ ʫʩʨʝʜʥʝʥʠʝ ʧʦ 

ʤʘʣʳʤ ʚʨʝʤʝʥʘʤ ʫʤʝʥʴʰʘʝʪ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʩʣʘʛʘʝʤʳʝ, ʚ ʧʨʝʜʝʣʝ ʩʚʦʜʷ ʠʭ ʢ ʥʫʣʶ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʟʦʥʘʥʩʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʵʬʬʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ, ʥʝ 

ʧʦʟʚʦʣʷʶʱʝʡ ʦʙʥʘʨʫʞʠʚʘʪʴ ʵʬʬʝʢʪ ʊʦʣʩʪʦʛʦ ʧʨʠ çʥʝʫʜʘʯʥʦʤè ʚʳʙʦʨʝ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʡ 

ʩʠʣʳ ʠ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ. 
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ɺʳʚʦʜ ʬʦʨʤʫʣ ʜʣʷ ʨʘʩʯʝʪʘ ʤʘʛʥʠʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɿʝʤʣʠ 

ɸʢʦʧʦʚ ɺ.ɺ. 
ɸʢʦʧʦʚ ɺ.ɺ. ɺʳʚʦʜ ʬʦʨʤʫʣ ʜʣʷ ʨʘʩʯʝʪʘ ʤʘʛʥʠʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɿʝʤʣʠ 

ɸʢʦʧʦʚ ɺʘʯʘʢʘʥ ɺʘʛʨʘʤʦʚʠʯ / Akopov Vachakan Vagramovich ï ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ, 

 ʄʆʋ ʉʆʐ ˉ 6, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʂʫʨʩʢʠʡ ʨʘʡʦʥ, ʩ. ʇʦʣʪʘʚʩʢʦʝ  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚʳʚʦʜ ʬʦʨʤʫʣ ʜʣʷ ʨʘʩʯʝʪʘ ʤʘʛʥʠʪʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɿʝʤʣʠ. ʕʪʠ ʬʦʨʤʫʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɿʝʤʣʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ɿʝʤʣʷ, ʧʣʦʪʥʦʩʪʴ ʟʝʤʥʳʭ ʪʦʢʦʚ, ʤʘʛʥʠʪʥʘʷ 

ʠʥʜʫʢʮʠʷ, ʜʠʧʦʣʴʥʳʡ ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ, ʩʠʣʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʦʢʘ. 
 

çɺ ʬʠʟʠʢʝ é ʥʝʪ ʤʝʩʪʘ ʜʣʷ ʧʫʪʘʥʥʳʭ ʤʳʩʣʝʡ é  

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʥʠʤʘʶʱʠʝ ʧʨʠʨʦʜʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʚʣʝʥʠʷ  

ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʨʘʟʤʝʨʥʦʩʪʠè 
ʕ. ʌʝʨʤʠ 

 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʚʫʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: 

1) ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʥʫʪʨʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʚʥʫʪʨʝʥʥʠʡ ʠʩʪʦʯʥʠʢ 
ʤʘʛʥʝʪʠʟʤʘ); 

2) ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʚʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ 

ʤʘʛʥʝʪʠʟʤʘ). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʣʘʥʝʪʘ ɿʝʤʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʛʘʥʪʩʢʠʡ ʧʦʩʪʦʷʥʥʳʡ ʤʘʛʥʠʪ. 

ʅʘʣʠʯʠʝ ʫ ɿʝʤʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʙʲʷʩʥʷʝʪʩʷ ʢʦʥʚʝʢʪʠʚʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ 

ʧʨʦʚʦʜʷʱʝʛʦ ʞʠʜʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʝʤʥʦʤ ʷʜʨʝ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʦʩʪʦʷʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ɿʝʤʣʠ ʩʦʟʜʘʝʪʩʷ ʝʝ ʷʜʨʦʤ. ɺʥʫʪʨʝʥʥʝʝ ʷʜʨʦ ɿʝʤʣʠ ʞʠʜʢʦʝ ʠ ʤʝʪʘʣʣʠʯʝʩʢʦʝ. 

ʇʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʚʳʟʳʚʘʝʪʩʷ ʩʦʣʥʝʯʥʳʤ ʚʝʪʨʦʤ (ʧʦʪʦʢ ʟʘʨʷʞʝʥʥʳʭ 

ʯʘʩʪʠʮ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʉʦʣʥʮʝʤ) ʠ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. 

çʇʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʚ ʚʠʜʝ ʪʦʢʦʚʳʭ ʩʠʩʪʝʤ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʝʝ ʘʪʤʦʩʬʝʨʝè [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʝ ʉʀ [Rm]=
ɺʙ

ɸ
 ï ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ɺʙ = ʊʣÖʤ
2
, ʙʫʜʝʤ ʠʤʝʪʴ: 
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[ Rm ] = 
2ʤʊʣ

ɸ

Ö
,          (1) 

ʊʦʛʜʘ, ʟʘʤʝʥʠʚ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚ ʚʳʨʘʞʝʥʠʠ (1) ʬʠʟʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʧʦʣʫʯʠʤ 

ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʝʪʘ ʤʘʛʥʠʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ: 

B

i
Rm = ,          (2) 

ʛʜʝ i ï ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʦʢʦʚ ʚʥʫʪʨʠ ɿʝʤʣʠ; 

ɺ ï ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚʥʫʪʨʠ ɿʝʤʣʠ. 

çʇʣʦʪʥʦʩʪʴ ʟʝʤʥʳʭ ʪʦʢʦʚ ʚ ʩʠʣʫ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ɿʝʤʣʶ, ʚʘʨʴʠʨʫʝʪ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: ʦʪ 10
-4 
ʜʦ 10

-9
 

2ʤ

ɸ
è [2]. 

çʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚʥʫʪʨʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷ ʨʘʚʥʘ 66,2 ʤʢʊʣè [3]. 

ʇʦʜʩʪʘʚʣʷʷ ʚ ʚʳʨʘʞʝʥʠʝ (2) ʠʩʭʦʜʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʠʤ: 

(Rm)max = 
ɺʙ

ɸ

ʤʊʣ

ɸ
51,1

102,66

10
26

4

=
ÖÖ -

-

, 

(Rm)min = 
ɺʙ

ɸ51051,1 -Ö , 

ʈʘʩʩʤʦʪʨʠʤ ʚʪʦʨʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. çɺʩʝ ʚʦʟʜʫʰʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʜ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʨʦʥʠʟʳʚʘʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʪʦʢʠ, ʪʝʢʫʱʠʝ ʩʚʝʨʭʫ 

ʚʥʠʟ. ʉʠʣʘ ʵʪʠʭ ʪʦʢʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ï ʚʩʝʛʦ ʦʢʦʣʦ 10
-12
ɸ ʥʘ ʢʘʞʜʳʡ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ, ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʝʣʠʢʘ, ʧʦʵʪʦʤʫ ʚ ʨʘʩʯʝʪʝ ʥʘ ʚʩʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʧʦʣʫʯʘʝʤ ʚʝʩʴʤʘ ʚʥʫʰʠʪʝʣʴʥʫʶ ʩʠʣʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʦʢʘ ï 

1800ɸè [4].  

ɽʩʣʠ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ ʪʝʯʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʦʢʨʫʛ ɿʝʤʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. 

çʆʩʥʦʚʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʧʦ ʬʦʨʤʝ ʙʣʠʟʢʦ ʢ ʧʦʣʶ ʜʠʧʦʣʷ, ʮʝʥʪʨ ʢʦʪʦʨʦʛʦ 

ʩʤʝʝɦʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ɿʝʤʣʠ ʥʘ 11,5 ̄(ʨʠʩ.1)è [5]. ɼʠʧʦʣʴʥʳʡ ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ 

ɿʝʤʣʠ ʨm ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 7,66Ö10
22 

2ʤ

ɸ
 (ʧʦʜʩʯʠʪʘʥʦ ʘʚʪʦʨʦʤ). 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

ʨʠʩ.1. ɼʠʧʦʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ 
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ʋʤʥʦʞʠʚ ʯʠʩʣʠʪʝʣʴ ʠ ʟʥʘʤʝʥʘʪʝʣʴ ʚʳʨʘʞʝʥʠʷ (1) ʥʘ ɸ (ʘʤʧʝʨ), ʧʦʣʫʯʠʤ:  

[ Rm ] = 
2

2

2 ʤɸʊʣ

ɸ

ʤɸʊʣ

ɸɸ

ÖÖ
=

ÖÖ

Ö
,          (3) 

ʊʦʛʜʘ, ʟʘʤʝʥʠʚ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚ ʚʳʨʘʞʝʥʠʠ (3) ʬʠʟʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʧʦʣʫʯʠʤ 

ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʝʪʘ ʤʘʛʥʠʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ: 

m

m
pB

I
R

Ö
=

2

,          (4) 

ʇʦʜʩʪʘʚʣʷʷ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʧʦʣʫʯʠʤ: 

(Rm)min = .105,8
1066,7105

)108,1( 13

225

23

ɺʙ

ɸ

ɺʙ

ɸ -

-
Öº

ÖÖÖ

Ö
 

ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʠ ʷʩʥʦʡ ʙʝʟʚʝʪʨʝʥʥʦʡ ʧʦʛʦʜʝ, ʢʦʛʜʘ ʥʘ ʯʠʩʪʦʤ ʥʝʙʝ ʥʠ ʝʜʠʥʦʛʦ 

ʦʙʣʘʯʢʘ.  

çʇʨʠ ʩʠʣʴʥʦʤ ʚʝʪʨʝ, ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʝ ʠ ʚʦ ʚʨʝʤʷ ʤʦʣʥʠʠ, ʚʦʟʥʠʢʘʶʱʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʠʣʘ ʪʦʢʘ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 10
5
ɸè [6]. ʊʦʛʜʘ ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ɿʝʤʣʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ: 

(Rm)max = .1061,2
1066,7105

)10( 9

225

25

ɺʙ

ɸ

ɺʙ

ɸ -

-
Öº

ÖÖÖ
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ 

ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: ʦʪ 
ɺʙ

ɸ51051,1 -Ö  ʜʦ 
ɺʙ

ɸ
51,1 , ʘ ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʝʨʝʤʝʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ: ʦʪ 
ɺʙ

ɸ13105,8 -Ö  ʜʦ .1061,2 9

ɺʙ

ɸ-Ö  

 

ʃʠʪʝʨʘʪʫʨʘ 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʥʘ ʧʝʨʝʢʨʝʩʪʢʘʭ ʩʦ ʩʣʦʞʥʦʡ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʤʘʪʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʛʨʘʬʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʦʪʦʢʘ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʬʦʨʘʤʠ ʥʘ 

ʩʣʦʞʥʦʤ ʧʝʨʝʢʨʝʩʪʢʝ ʜʦʨʦʛ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʦʚʦʨʦʪʦʚ (ʧʨʦʜʦʣʞʝʥʠʝ ʧʨʷʤʦʡ ʜʦʨʦʛʠ 

ʪʦʞʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ çʧʦʚʦʨʦʪè) ʠ ʢʦʪʦʨʳʡ ʨʘʟʙʠʚʘʝʪ ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʛʨʫʧʧ, ʪʘʢ ʯʪʦʙʳ ʧʦʚʦʨʦʪʳ ʚ ʛʨʫʧʧʝ ʤʦʛʣʠ ʩʦʚʝʨʰʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʦʟʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʩ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʩʚʝʪʦʬʦʨʘ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʚʝʪʦʬʦʨʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʡʪʠ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʙʠʝʥʠʡ ʠʩʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ. ʈʘʩʩʤʦʪʨʠʤ ʩʣʦʞʥʳʡ 

ʧʝʨʝʢʨʝʩʪʦʢ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ 1. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʝʢʨʝʩʪʦʢ 

 

ɹʫʜʝʤ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʦʨʦʛʠ ɽ ʠ ʉ ʦʜʥʦʩʪʦʨʦʥʥʠʝ, ʘ ʦʩʪʘʣʴʥʳʝ ʜʚʫʭʩʪʦʨʦʥʥʠʝ. 

ɺʩʝʛʦ ʥʘ ʵʪʦʤ ʧʝʨʝʢʨʝʩʪʢʝ 13 ʚʦʟʤʦʞʥʳʭ ʧʦʚʦʨʦʪʦʚ. ʇʦʚʦʨʦʪʳ, ʪʘʢʠʝ ʢʘʢ AB ʠ DC ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʨʘʩʩʳ ʜʨʫʛʠʭ ʧʦʚʦʨʦʪʦʚ, ʥʘʧʨʠʤʝʨ, ɸʉ ʠ BD 

ʧʝʨʝʩʝʢʘʶʪʩʷ, ʧʦʵʪʦʤʫ ʠʭ ʥʝʣʴʟʷ ʚʳʧʦʣʥʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʜʦʣʞʥʳ 

ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. 

ɿʘʜʘʯʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʛʨʘʬʘ. ɿʘ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʧʨʠʤʝʤ ʧʦʚʦʨʦʪʳ, ʘ ʨʝʙʨʘ 

ʛʨʘʬʘ ʙʫʜʫʪ ʩʦʝʜʠʥʷʪʴ ʪʝ ʚʝʨʰʠʥʳ-ʧʦʚʦʨʦʪʳ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʚʳʧʦʣʥʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ɻʨʘʬ ʧʨʝʜʩʪʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ. 2. ɻʨʘʬ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʧʦʚʦʨʦʪʳ 

 

ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʰʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ 

ʨʘʩʢʨʘʩʢʠ ʛʨʘʬʘ: ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʢʨʘʩʠʪʴ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʪʘʢ, ʯʪʦʙʳ ʣʶʙʳʝ ʜʚʝ ʩʤʝʞʥʳʝ 

ʚʝʨʰʠʥʳ ʙʳʣʠ ʨʘʩʢʨʘʰʝʥʳ ʚ ʨʘʟʥʳʝ ʮʚʝʪʘ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʮʚʝʪʦʚ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʘʠʤʝʥʴʰʠʤ. ʕʪʦ ʯʠʩʣʦ ʥʘʟʳʚʘʝʪʩʷ ʭʨʦʤʘʪʠʯʝʩʢʠʤ ʯʠʩʣʦʤ ʛʨʘʬʘ. ʇʨʠ ʪʘʢʦʡ 

ʨʘʩʢʨʘʩʢʝ, ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʧʦʚʦʨʦʪʳ ʙʫʜʫʪ ʨʘʩʢʨʘʰʝʥʳ ʚ ʨʘʟʥʳʝ ʮʚʝʪʘ.  

ɿʘʜʘʯʘ ʨʘʩʢʨʘʩʢʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʛʨʘʬʘ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʮʚʝʪʦʚ ʧʨʠʥʘʜʣʝʞʠʪ 

ʢʣʘʩʩʫ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ NP-ʩʣʦʞʥʳʤʠ ʟʘʜʘʯʘʤʠ [1, ʩ 133]. 
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ɸʣʛʦʨʠʪʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʘʩʢʨʘʩʢʠ ʚʢʣʶʯʘʝʪ ʜʝʡʩʪʚʠʷ: 

1. ʇʝʨʚʦʡ ʚʝʨʰʠʥʝ ʠʟ ʩʧʠʩʢʘ SV ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʮʚʝʪ 1. 

2. ʉʣʝʜʫʶʱʝʡ ʚ ʩʧʠʩʢʝ SV ʚʝʨʰʠʥʝ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʮʚʝʪ, ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʧʨʠ ʨʘʩʢʨʘʩʢʝ ʚʝʨʰʠʥ ʠʟ ʝʝ ʦʢʨʫʞʝʥʠʷ. 

3. ʐʘʛ 2 ʧʦʚʪʦʨʷʝʪʩʷ ʜʦ ʠʩʯʝʨʧʘʥʠʷ ʩʧʠʩʢʘ ʚʝʨʰʠʥ. 

ʀʜʝʷ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʥʦʛʦʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʮʝʜʫʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʨʘʩʢʨʘʩʢʠ ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʧʠʩʢʘ SV ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʥʦʚʳʡ 

ʩʧʠʩʦʢ SV, ʧʨʠ ʵʪʦʤ ʪʨʫʜʥʳʝ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʰʠʥʳ ʦʢʘʞʫʪʩʷ ʚ ʥʘʯʘʣʝ ʩʧʠʩʢʘ, ʢ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʩʧʠʩʢʫ ʚʥʦʚʴ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʨʘʩʢʨʘʩʢʠ ʠ ʪ.ʜ. ʈʘʙʦʪʘ 

ʘʣʛʦʨʠʪʤʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʦʩʪʘʥʦʚʢʠ [1, ʩ 136]. 

ɹʣʦʢ-ʩʭʝʤʘ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 
 

 

 
 

ʈʠʩ. 3. ɸʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʛʨʘʬʘ 
 

ɿʘʢʣʶʯʝʥʠʝ 
 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʩʢʨʘʩʢʠ ʛʨʘʬʘ ʠ ʦʮʝʥʢʠ 

ʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʯʠʩʣʘ. ʈʘʩʩʤʦʪʨʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʧʦʪʦʢʦʤ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ʅʦʚʠʢʦʚ ʌ.ɸ. ɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ. ʋʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ. ï ʉʇʙ. ʇʠʪʝʨ, 2011. ï 133-

136ʩ. 
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ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɹʠʦʪʝʭʥʦʣʦʛʠʷ: ʧʨʦʰʣʦʝ, ʥʘʩʪʦʷʱʝʝ, ʙʫʜʫʱʝʝ 

ɻʘʨʙʫʟ ʉ.ɸ. 
ɻʘʨʙʫʟ ʉ.ɸ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ: ʧʨʦʰʣʦʝ, ʥʘʩʪʦʷʱʝʝ, ʙʫʜʫʱʝʝ 

ɻʘʨʙʫʟ ʉʝʤʝʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ / Garbuz Semjon Alexandrovich ï ʩʪʫʜʝʥʪ,  

ʢʘʬʝʜʨʘ ʙʠʦʭʠʤʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʬʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʜʘʥʘ ʢʨʘʪʢʘʷ ʠʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ ʟʘʨʦʞʜʝʥʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʥʘʫʢʠ; 

ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ; 

ʧʨʝʜʣʦʞʝʥʳ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʙʣʠʞʘʡʰʝʛʦ ʙʫʜʫʱʝʛʦ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʬʘʨʤʘʮʝʚʪʠʢʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʙʠʦʵʢʦʥʦʤʠʢʘ, ʙʠʦʪʦʧʣʠʚʦ. 

 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ, ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ï ʵʪʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ 

ʥʘʫʢʘ ʦ ʤʝʪʦʜʘʭ ʠ ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʨʦʜʫʢʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ 

ʞʠʚʦʪʥʳʭ ʢʣʝʪʦʢ), ʯʘʩʪʝʡ ʢʣʝʪʦʢ (ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʨʠʙʦʩʦʤ, ʤʠʪʦʭʦʥʜʨʠʡ, ʭʣʦʨʦʧʣʘʩʪʦʚ) 

ʠ ʧʨʦʮʝʩʩʦʚ. ɺ ʝʝ ʦʩʥʦʚʝ ʩʪʦʷʪ ʥʝʩʢʦʣʴʢʦ ʥʘʫʢ, ʪʘʢʠʭ ʢʘʢ ʙʠʦʣʦʛʠʷ, ʭʠʤʠʷ, ʬʠʟʠʢʘ.  

ʉʧʝʢʪʨ ʨʘʙʦʪ ʥʘʩʪʦʣʴʢʦ ʰʠʨʦʢ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʦʪʨʘʩʣʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʢʘʟʘʣʦʩʴ ʙʳ, 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʧʝʨʝʪʝʢʘʶʪ ʚ ʛʫʤʘʥʠʪʘʨʥʦʝ ʨʫʩʣʦ, ʧʦʨʦʞʜʘʷ ʙʠʦʵʪʠʢʫ ʠ ʥʝʢʦʪʦʨʳʝ 

ʜʨʫʛʠʝ ʪʝʯʝʥʠʷ. 
 

ɿʘʨʦʞʜʝʥʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 
 

ɽʩʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʝʱʝ ʚʦʩʝʤʴ ʪʳʩʷʯ ʣʝʪ ʜʦ ʥʘʰʝʡ ʵʨʳ, ʞʠʪʝʣʠ ʄʝʩʦʧʦʪʘʤʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʦʪʙʦʨ ʞʠʚʦʪʥʳʭ, ʘ ʚʝʜʴ ʵʪʦ ʦʜʠʥ ʠʟ ʨʘʟʜʝʣʦʚ ʩʝʣʝʢʮʠʠ. ʊʘʢ ʯʪʦ 

ʩ ʥʝʙʦʣʴʰʠʤʠ ʫʩʣʦʚʥʦʩʪʷʤʠ, ʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʧʦʷʚʠʣʠʩʴ ʟʘʜʦʣʛʦ ʜʦ ʥʘʰʝʡ ʵʨʳ. 

ʊʘʢʦʡ ʞʝ ʜʘʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ʧʠʱʝʚʘʷ 

ʙʠʦʪʝʭʥʦʣʦʛʠʷ. ɸ ʠʤʝʥʥʦ ʧʠʚʦʚʘʨʝʥʠʝ ʠ ʚʳʧʝʯʢʘ ʜʨʦʞʞʝʚʦʛʦ ʭʣʝʙʘ. 

ɺ 1919 ʛʦʜʫ ʪʝʨʤʠʥ çʙʠʦʪʝʭʥʦʣʦʛʠʷè ʧʨʝʜʣʦʞʠʣ ʚʝʥʛʝʨʩʢʠʡ ʠʥʞʝʥʝʨ ʂʘʨʣ ʕʨʝʢʠ, ʢʦʛʜʘ 

ʦʧʠʩʳʚʘʣ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʚʠʥʠʥʳ (ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

(ʩʳʨʴʝ) ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʜʣʷ ʩʚʠʥʝʡ (ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʷ). 

ɺ 1928 ʛʦʜʫ ɸʣʝʢʩʘʥʜʨʦʤ ʌʣʝʤʠʥʛʦʤ ʙʳʣ ʦʪʢʨʳʪ ʧʝʨʚʳʡ ʘʥʪʠʙʠʦʪʠʢ ï ʧʝʥʠʮʠʣʣʠʥ. ʕʪʦ 

ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʬʘʨʤʘʮʝʚʪʠʢʠ. 

1953 ʛʦʜ ʜʘʣ ʩʪʘʨʪ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ɼʞʝʡʤʩ ʋʦʪʩʦʥ ʠ 

ʌʨʝʥʩʠʩ ʂʨʠʢ ʦʧʠʩʘʣʠ ʩʪʨʫʢʪʫʨʫ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ɺʩʝ ʵʪʠ ʦʪʢʨʳʪʠʷ ʙʳʣʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ʀʤʝʥʥʦ ʦʥʠ 

ʜʘʣʠ ʙʦʣʴʰʦʡ ʩʢʘʯʝʢ ʚ ʨʘʟʚʠʪʠʠ, ʜʘʣʴʰʝ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʩʪʘʣʘ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʪʴʩʷ. ʋʞʝ 

ʚ 1972 ʛʦʜʫ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ɼʅʂ ʛʦʨʠʣʣ ʠ ʰʠʤʧʘʥʟʝ ʥʘ 99% ʠʜʝʥʪʠʯʥʦ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ɼʅʂ. ʕʪʦ ʙʳʣʦ ʦʜʥʠʤ ʠʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠ, ʘ ʪʘʢʞʝ ʜʘʣʦ ʫʯʝʥʳʤ ʙʦʣʴʰʫʶ 

ʧʦʯʚʫ ʜʣʷ ʨʘʟʤʳʰʣʝʥʠʡ ʠ ʦʧʳʪʦʚ. 

ʇʦʞʘʣʫʡ, ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʢʘʢ ʦʪʨʘʩʣʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʙʳʣʦ ʦʪʢʨʳʪʠʝ ʚ 1977 ʛʦʜʫ ʤʝʪʦʜʘ ʉʵʥʛʝʨʘ ï ʵʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʣ ʦʧʨʝʜʝʣʠʪʴ 

ʧʝʨʚʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ɼʅʂ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʥʘʰ ʛʝʥʦʤ. 

ɺ 1978 ʛʦʜʫ ʙʳʣʦ ʧʝʨʚʦʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ. ʆʩʥʦʚʘ ʜʣʷ ʢʣʦʥʠʨʦʚʘʥʠʷ ʙʳʣʘ 

ʧʦʣʦʞʝʥʘ.  

ʅʘʯʘʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʠʥʩʫʣʠʥʘ ʜʣʷ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʧʝʨʚʦʛʦ ʪʠʧʘ. 

ɽʛʦ ʩʪʘʣʠ ʧʦʣʫʯʘʪʴ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʯʪʦ ʩʠʣʴʥʦ ʩʥʠʟʠʣʦ ʝʛʦ ʩʪʦʠʤʦʩʪʴ. 
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ʅʘʯʘʣʦ 90-ʭ ʛʦʜʦʚ ʦʟʥʘʤʝʥʦʚʘʣʦʩʴ ʥʦʚʳʤʠ ʪʝʯʝʥʠʷʤʠ. ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʙʳʣʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʙʠʦʪʝʭʥʦʣʦʛʠʷ. ɸʢʪʠʚʥʦ ʟʘʥʠʤʘʣʠʩʴ ʚʳʚʝʜʝʥʠʝʤ ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ, ʩʪʦʡʢʠʭ ʢ ʧʘʨʘʟʠʪʘʤ, ʤʦʨʦʟʘʤ ʠ ʜʨʫʛʠʤ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ. 

ɺ 1994 ʛʦʜʫ ʢʦʤʧʘʥʠʷ Monsanto Company ʚʳʥʝʩʣʘ ʥʘ ʨʳʥʦʢ ʧʝʨʚʫʶ 

ʛʝʥʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʩʦʶ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʤʥʦʛʦ ʩʧʦʨʦʚ ʦ ʚʨʝʜʝ ɻʄʆ, ʢʦʪʦʨʳʝ 

ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. 

ʇʨʦʨʳʚʥʳʤ ʛʦʜʦʤ ʙʳʣ 1997 ʛʦʜ. ʅʘʚʝʨʥʦʝ, ʚʩʝ, ʢʪʦ ʠʟʫʯʘʶʪ ʙʠʦʪʝʭʥʦʣʦʛʠʶ, ʟʘʧʦʤʥʠʣʠ 

ʵʪʦʪ ʛʦʜ, ʢʘʢ ʛʦʜ ʚʝʣʠʢʦʛʦ ʦʪʢʨʳʪʠʷ. ɹʳʣ ʩʦʟʜʘʣ ʢʣʦʥ ʚʟʨʦʩʣʦʡ ʦʚʮʳ ʧʦ ʢʣʠʯʢʝ ɼʦʣʣʠ ʠʟ ɼʅʂ 

ʚʟʨʦʩʣʦʡ ʦʩʦʙʠ. 

ʈʘʟʛʦʨʝʣʠʩʴ ʥʝ ʰʫʪʦʯʥʳʝ ʩʧʦʨʳ ʧʦ ʧʦʚʦʜʫ ʢʣʦʥʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʙʳʣʦ 

ʢʣʦʥʠʨʦʚʘʥʠʝ ʯʝʣʦʚʝʢʘ ʠ ʦʪʥʦʰʝʥʠʝ ʢ ʵʪʦʤʫ ʦʙʱʝʩʪʚʘ. 
 

ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʩʝʛʦʜʥʷ 
 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʫʞʝ ʠʛʨʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ, ʙʠʦʪʦʧʣʠʚʦ 

ʧʦʩʪʝʧʝʥʥʦ ʪʝʩʥʠʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ. ɸʤʝʨʠʢʘʥʮʳ ʫʞʝ ʟʘʷʚʠʣʠ, ʯʪʦ ʢ 2016 ʛʦʜʫ 

ʙʦʣʝʝ 60 ʧʨʦʮʝʥʪʦʚ ʚʩʝʛʦ ʛʦʨʶʯʝʛʦ ʚ ʠʭ ʩʪʨʘʥʝ ʙʫʜʝʪ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʜʦʣʶ ʙʠʦʪʦʧʣʠʚʘ. 

ʉʨʝʜʠ ʚʝʜʫʱʠʭ ʩʝʢʪʦʨʦʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʟʘʥʠʤʘʪʁ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ 

ʫʨʦʚʥʶ ʢʘʧʠʪʘʣʠʟʘʮʠʠ, ʫʩʪʫʧʘʷ ʪʦʣʴʢʦ ʙʘʥʢʦʚʩʢʦʤʫ ʠ ʥʝʬʪʝʛʘʟʦʚʦʤʫ. ɺ ɽʚʨʦʩʦʶʟʝ ʦʙʦʨʦʪ 

ʩʝʢʪʦʨʘ ʙʠʦʵʢʦʥʦʤʠʢʠ (ʦʩʥʦʚʘ ʢʦʪʦʨʦʛʦ ï ʙʠʦʪʝʭʥʦʣʦʛʠʠ) ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 1,5 ʪʨʠʣʣʠʦʥʘ 

ʝʚʨʦ, ʚ ʥʝʤ ʟʘʥʷʪʦ 10 ʧʨʦʮʝʥʪʦʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʋʞʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦʣʦʚʠʥʘ ʤʠʨʦʚʦʛʦ ʚʘʣʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ. 

ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦʠʟʚʦʜʷʪ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʝ ʙʝʣʢʠ (ʠʥʪʝʨʬʝʨʦʥʳ, 

ʠʥʩʫʣʠʥ, ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʝʧʘʪʠʪʘ ʠ ʪ. ʧ.), ʬʝʨʤʝʥʪʳ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʪʝʩʪ-ʩʠʩʪʝʤʳ ʥʘ 

ʥʘʨʢʦʪʠʢʠ, ʣʝʢʘʨʩʪʚʘ, ʛʦʨʤʦʥʳ ʠ ʪ. ʧ.), ʚʠʪʘʤʠʥʳ, ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ ʧʣʘʩʪʤʘʩʩʳ, ʘʥʪʠʙʠʦʪʠʢʠ, 

ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ ʤʘʪʝʨʠʘʣʳ. ʌʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʚʘ, ʩʧʠʨʪʘ, ʩʪʠʨʘʣʴʥʳʭ ʧʦʨʦʰʢʦʚ, ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʢʦʞʝʚʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʩʦʙʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʘ ʵʪʦ ï 

ʩʦʟʜʘʥʠʝ ʠ ʢʫʣʴʪʠʚʘʮʠʷ ʪʨʘʥʩʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ ʠ ʬʝʨʤʝʥʪʦʚ ʜʣʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʈʦʩʩʠʠ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʳ ʪʘʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʨʝʩʫʨʩʥʘʷ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʩʠʩʪʝʤ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʰʪʘʤʤʦʚ) ʧʝʨʝʨʘʙʦʪʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʚʦʟʜʫʭʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʉʐɸ ʦʯʝʚʠʜʥʦ. ɺ ʦʙʣʘʩʪʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʩʪʠʞʝʥʠʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʘʫʢʠ ʩʦʩʪʘʚʣʷʶʪ 

ʦʢʦʣʦ 80% ʦʙʱʝʤʠʨʦʚʳʭ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʉʐɸ ʪʘʢʞʝ ʩʦʭʨʘʥʷʶʪ 

ʣʠʜʝʨʩʪʚʦ, ʦʜʥʘʢʦ, ʥʝ ʚ ʪʘʢʦʤ ʚʧʝʯʘʪʣʷʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ. ɺ ʈʦʩʩʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʝʜʦʦʮʝʥʢʫ ʙʠʦʣʦʛʠʠ ʠ ʜʦʣʛʠʝ ʛʦʜʳ ʫʧʦʨʥʦʡ ʠ ʠʟʥʫʨʠʪʝʣʴʥʦʡ ʙʦʨʴʙʳ ʛʦʩʫʜʘʨʩʪʚʘ ʩ 

ʛʝʥʝʪʠʢʦʡ, ʢ ʢʦʥʮʫ 80-ʭ ʛʦʜʦʚ ʚʩʝ ʞʝ ʙʳʣ ʩʦʟʜʘʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʘʫʯʥʳʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ. ʅʦ ʥʘʩʪʫʧʠʣʘ ʵʧʦʭʘ ʧʝʨʝʤʝʥ, ʠ ʢ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ ʤʠʢʨʦʙʥʳʝ ʠ ʬʝʨʤʝʥʪʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ-ʟʘ ʧʦʪʝʨʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʘʣʠ ʥʝʨʝʥʪʘʙʝʣʴʥʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʘʙʦʪʘʶʪ, ʦʛʨʦʤʥʘʷ ʯʘʩʪʴ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʪʘʢ ʠ ʥʝ ʚʦʧʣʦʪʠʣʘʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʧʨʦʠʟʦʰʝʣ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʪʪʦʢ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ ʟʘ ʨʫʙʝʞ. ɺʩʝ ʠʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʝ 

ʥʘʫʯʥʳʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʨʫʙʝʞʦʤ 

ʠʟ-ʟʘ ʢʨʘʡʥʝ ʥʠʟʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʦʩʪʘʚʰʠʭʩʷ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʤʝʪʦʜʦʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʣʶʜʠ ʥʘʫʯʠʣʠʩʴ ʚʦʩʩʦʟʜʘʚʘʪʴ ɼʅʂ-ʧʦʨʪʨʝʪ ʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʨʘʥʩʧʣʘʥʪʦʣʦʛʠʷ ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. 

ʏʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʩʝʛʦʜʥʷ, ʪʘʢ ʵʪʦ ʧʦʤʦʱʴ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʦʯʠʩʪʢʝ, ʥʘʪʝʨʧʝʚʰʝʡʩʷ ʦʪ 

ʥʝʫʜʘʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʟʝʤʣʠ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʚʨʝʜʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʚʝʱʝʩʪʚ ʠ 
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʝʝ ʤʝʪʦʜʦʚ ʣʶʜʠ ʫʯʘʪʩʷ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʤʥʦʛʠʤʠ ʦʧʘʩʥʳʤʠ 

ʙʦʣʝʟʥʷʤʠ, ʚʦʩʧʦʣʥʷʪʴ ʧʨʦʙʣʝʤʳ ʥʝʭʚʘʪʢʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɺʝʜʴ ʧʨʠʤʝʥʷʶʪ 

ʙʠʦʪʝʭʥʦʣʦʛʠʶ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʥʘʭʦʜʷʪ ʩʚʦʝ 

ʧʨʠʤʝʥʝʥʠʝ. 
 

ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʙʫʜʫʱʝʛʦ 
 

ʇʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʣʶʜʝʡ ʜʝʰʝʚʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʥʝʨʛʠʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʩʪʨʦ ʩʪʦʠʪ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʈʘʟʣʠʯʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠʱʫʪ ʨʘʟʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʟʫʯʘʶʪ ʦʧʳʪ ʩʚʦʠʭ ʩʦʩʝʜʝʡ. ʅʘʰʘ ʩʪʨʘʥʘ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʦ 

ʜʘʞʝ ʥʘʤ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʠʪʩʷ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦʙ ʠʭ ʠʩʪʦʱʝʥʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʚʩʝ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʫʯʝʥʠʷ ʪʦʧʣʠʚʘ. ʕʢʦʣʦʛʠʯʥʦʩʪʴ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʩʣʦʞʥʦʡ ʟʘʜʘʯʠ. ɺʟʦʨʳ ʫʯʝʥʳʭ 

ʚʩʝ ʯʘʱʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʪʦʧʣʠʚʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. 

ʇʦʪʝʥʮʠʘʣ ʚ ʵʪʦʡ ʩʬʝʨʝ ʙʦʣʴʰʦʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʤʠʤʦ ʧʨʠʚʳʯʥʳʭ ʜʣʷ ʚʩʝʭ ʜʨʦʚ, ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʪʦʧʣʠʚʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʪʭʦʜʳ, ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ, ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʪʠʮʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʣʝʤʫ 

ʧʦʣʫʯʝʥʠʷ ʜʝʰʝʚʦʡ ʵʥʝʨʛʠʠ, ʥʦ ʠ ʧʨʦʙʣʝʤʫ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʞʝ ʩʪʨʘʥʘʭ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʙʠʦʪʦʧʣʠʚʘ ʠʩʧʦʣʴʟʫʶʪ ʧʦʣʝʟʥʳʝ ʘʛʨʦʢʫʣʴʪʫʨʳ, ʢ ʧʨʠʤʝʨʫ, ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ, 

ʢʫʢʫʨʫʟʫ, ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ, ʯʪʦ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʮʝʥʳ ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʫʩʫʛʫʙʠʪʴ 

ʧʦʣʦʞʝʥʠʝ ʣʶʜʝʡ ʚ ʩʪʨʘʥʘʭ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʛʦʣʦʜʘ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʫʯʝʥʳʭ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʰʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʩʪʨʘʥʳ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʪʦʨʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʫʜʝʣʷʶʪ ʙʠʦʪʦʧʣʠʚʫ, 

ʧʦʣʫʯʝʥʥʦʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʙʠʦʤʘʩʩʳ. ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ, ʪʘʢ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ. ʀʭ 

ʤʦʞʥʦ ʩʞʠʛʘʪʴ, ʛʘʟʠʬʠʮʠʨʦʚʘʪʴ, ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʙʠʦʛʘʟʘ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʨʝʘʢʪʦʨʘ ʠ ʛʘʟʛʦʣʴʜʝʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʠʦʤʘʩʩʫ ʟʘʛʨʫʞʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʫʶ 

ʫʩʪʘʥʦʚʢʫ, ʛʜʝ ʚ ʧʨʦʮʝʩʩʝ ʙʨʦʞʝʥʠʷ ʠʟ ʥʝʝ ʧʦʣʫʯʘʶʪ ʮʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʫʜʦʙʨʝʥʠʝ ʠ 

ʙʠʦʛʘʟ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʢʦʣʦ ʰʝʩʪʠʜʝʩʷʪʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ 

ʙʠʦʛʘʟʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʛʘʟʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʥʝʧʨʝʨʳʚʥʳʡ 

ʧʦʪʦʢ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʳʨʴʷ. ɹʠʦʛʘʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʦʨʶʯʫʶ ʩʤʝʩʴ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 

ʠ ʤʝʪʘʥʘ. ɽʛʦ ʤʦʞʥʦ ʭʨʘʥʠʪʴ, ʧʝʨʝʚʦʟʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʛʘʟʦʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʥʘʨʷʜʫ ʩ 

ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ. ʆʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʛʘʟʘ ʧʦʩʪʦʷʥʥʦ ʩʧʦʨʷʪ ʫʯʝʥʳʝ. ʆʜʥʠ ʫʪʚʝʨʞʜʘʶʪ, 

ʯʪʦ ʦʥ ʥʘʥʦʩʠʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ, 

ʪʘʢʠʝ ʢʘʢ ʜʨʦʚʘ, ʫʛʦʣʴ, ʙʝʥʟʠʥ ʠ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʥʦ ʝʩʪʴ ʠ ʪʘʢʠʝ, ʢʪʦ ʥʝ ʩʦʛʣʘʩʝʥ ʩ ʵʪʠʤ 

ʦʧʪʠʤʠʩʪʠʯʥʳʤ ʟʘʷʚʣʝʥʠʝʤ. ʂʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʤʝʨʠʢʠ ʫʞʝ 

ʧʨʠʩʪʫʧʠʣʠ ʢ ʚʥʝʜʨʝʥʠʶ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʝʨʝʚʦʜ ʯʘʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʙʠʦʪʦʧʣʠʚʦ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʥʘʠʙʦʣʝʝ ʦʧʨʘʚʜʘʥʦ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʜʘʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʦ ʠ 

ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ 

ʵʢʦʥʦʤʠʢʠ. ʂ ʪʦʤʫ ʞʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʦʩʪʦʷʥʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʫʜʦʙʨʝʥʠʷʭ ʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʪʦʧʣʠʚʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʣʠʯʥʳʝ ʥʫʞʜʳ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠ ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʪʦʣʴ ʘʢʪʫʘʣʴʥʘʷ ʜʣʷ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʠ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ. ʉ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʡ 

ʤʦʞʥʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʚʳʩʠʪʴ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʪʘʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘ ʙʠʦʪʝʭʥʦʣʦʛʠʷʤʠ ï ʙʫʜʫʱʝʝ ʥʘʰʝʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ ʠ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʯʘʩʪʥʦʩʪʠ. 
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ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ 

ʀʩʘʝʚ ʀ.ʅ. 
ʀʩʘʝʚ ʀ.ʅ. ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ 

ʀʩʘʝʚ ʀʛʦʨʴ ʅʠʢʦʣʘʝʚʠʯ / Isaev Igor Nikolaevich ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ,  

ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʬʠʣʠʘʣ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʅʠʞʥʠʡ  ʊʘʛʠʣ 

 

ɸʥʥʦʪʘʮʠʷ: ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʘʪʴʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʙʦʨʘ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ. ʇʦʜ ʵʪʠʤ ʧʦʥʠʤʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʦʡ ʩʠʩʪʝʤʳ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʧʨʠʚʦʜ, ʫʧʨʘʚʣʝʥʠʝ, ʜʠʘʧʘʟʦʥ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, 

ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ.  

 

ʉʢʘʣʷʨʥʦʝ ʯʘʩʪʦʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʭ ʩ ʜʚʠʛʘʪʝʣʝʤ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʜʣʷ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʝʜʲʷʚʣʷʶʱʠʭ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʪʘʪʠʯʝʩʢʠʤ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʜʠʘʧʘʟʦʥʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʩʢʦʨʦʩʪʠ (ʜʦ 10:1) ʠ ʚ ʯʘʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʟʘʢʦʥ 

ʯʘʩʪʦʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʵʪʦʤ ï ʟʘʢʦʥ ʧʦʩʪʦʷʥʩʪʚʘ ʤʦʜʫʣʷ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʩʪʘʪʦʨʘ ʠ 

ʨʦʪʦʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʟʘʧʘʩʦʤ. 

ʇʨʠ ʙʦʣʝʝ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʧʨʠʚʦʜʫ ʚ ʯʘʩʪʠ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʨʠʤʝʥʷʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʚʝʢʪʦʨʥʦʛʦ ʧʦʣʝʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʣʫʯʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʪʝʤ ʨʘʟʜʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʦʪʦʢʦʦʙʨʘʟʫʶʱʝʡ ʠ ʤʦʤʝʥʪʦʦʙʨʘʟʫʶʱʝʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʢʘ ʠʣʠ ʩʠʩʪʝʤʳ ʧʨʷʤʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʤʝʥʪʦʤ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʙʦʨʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʠ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪʜʘʝʪʩʷ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʤʫ. ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʩʢʘʣʷʨʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʯʘʩʪʦʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ 

[2]. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʚ ʧʨʦʛʨʘʤʤʝ MatLAB ʩʭʝʤʳ ʨʘʟʦʤʢʥʫʪʦʛʦ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʩ ʘʚʪʦʥʦʤʥʳʤ ʠʥʚʝʨʪʦʨʦʤ. ɼʚʠʛʘʪʝʣʴ ï 3.73 ʢɺʪ, 460 ɺ. 
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ʈʠʩ. 1.ʕʣʝʢʪʨʦʧʨʠʚʦʜ ʩ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ 
 

ɺʳʧʨʷʤʠʪʝʣʴ ʩ ʬʠʣʴʪʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɺ 

ʩʠʩʪʝʤʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʞʠʤʳ ʨʘʟʛʦʥʘ ʠ ʪʦʨʤʦʞʝʥʠʷ ʧʨʠ ʧʦʩʪʦʷʥʩʪʚʝ ʦʪʥʦʰʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʪʘʪʦʨʝ ʠ ʯʘʩʪʦʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʠʩʪʝʤʝ ʠʩʩʣʝʜʫʝʪʩʷ ʨʝʞʠʤ ʥʘʙʨʦʩʘ ʠ 

ʩʙʨʦʩʘ ʨʝʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ. ʇʨʠ ʨʘʟʛʦʥʝ ʯʘʩʪʦʪʘ ʠ ʥʘʧʨʷʞʝʥʠʝ 

ʚʦʟʨʘʩʪʘʶʪ, ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʫʤʝʥʴʰʘʶʪʩʷ. ʊʝʤʧ ʩʪʫʧʝʥʯʘʪʦʛʦ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʣʶʙʳʤ ʪʘʡʤʝʨʦʤ. ɺ ʩʭʝʤʝ ʦʥ ʨʝʘʣʠʟʦʚʘʥ ʰʝʩʪʴʶ ʙʣʦʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʚʤʝʩʪʝ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʟʘʜʘʪʯʠʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ï çZIè. ʇʝʨʝʢʣʶʯʘʝʤʳʝ ʯʘʩʪʦʪʳ ʠ 

ʥʘʧʨʷʞʝʥʠʷ (ʜʠʘʧʘʟʦʥ 1 ï 6) ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʦʙʲʝʜʠʥʝʥʥʦʤ ʙʣʦʢʝ çSubsystem2è, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.2. ɻʘʨʤʦʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʩʝʭ ʯʘʩʪʦʪʘʭ ʥʝ ʠʤʝʶʪ ʠʩʢʘʞʝʥʠʡ, 

ʪʘʢ ʢʘʢ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʠʟʚʝʩʪʥʳʤ ʠʟ ʪʨʠʛʦʥʦʤʝʪʨʠʠ ʬʦʨʤʫʣʘʤ ʜʚʦʡʥʳʭ, ʪʨʦʡʥʳʭ ʠ 

ʧʦʣʦʚʠʥʥʳʭ ʫʛʣʦʚ [3]. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚ ʩʪʘʪʴʝ ʟʘ ʰʝʩʪʴ ʩʪʫʧʝʥʝʡ ʜʦʩʪʠʛʘʝʪʩʷ ʯʘʩʪʦʪʘ 

50 ɻʮ ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ - 0.16ʩ. ʇʨʠ ʪʦʨʤʦʞʝʥʠʠ ʯʘʩʪʦʪʘ ʩ ʪʝʤ ʞʝ 

ʪʝʤʧʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 8.3ɻʮ ʠ ʥʘʧʨʷʞʝʥʠʝ ʤʝʥʷʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʘʩʪʦʪʝ. ʅʘ ʨʠʩ.1 ʩ 

ʧʦʤʦʱʴʶ ʫʩʠʣʠʪʝʣʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ çʂè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʢ 

ʯʘʩʪʦʪʝ. ɹʣʦʢ, ʠʤʝʶʱʠʡ ʩʪʘʥʜʘʨʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʜʚʫʭ ʬʘʟ ʢ ʪʨʝʤ ï 

çSubsystemè.  

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʛʜʝ ʧʦ ʠʟʤʝʥʝʥʠʶ ʦʩʥʦʚʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ʧʨʠ ʧʫʩʢʝ, ʪʦʨʤʦʞʝʥʠʠ ʠ ʩʢʘʯʢʝ ʥʘʛʨʫʟʢʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʧʨʠʛʦʜʥʦʩʪʠ ʨʘʟʦʤʢʥʫʪʦʡ 

ʩʠʩʪʝʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʫʧʝʥʯʘʪʦʝ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʩʢʦʨʦʩʪʴ ʤʝʥʷʝʪʩʷ 

ʧʣʘʚʥʦ ʧʨʠ ʨʘʟʛʦʥʝ ʠ ʪʦʨʤʦʞʝʥʠʠ. ʇʨʠ 4-ʭ ʢʨʘʪʥʦʤ ʥʘʙʨʦʩʝ ʠ ʩʙʨʦʩʝ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʚ ʧʨʦʤʝʞʫʪʢʝ 2-3ʩ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʠʣʘʩʴ ʣʠʰʴ ʥʘ 7%. ʆ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʜʫʣʷ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ ʩʪʘʪʦʨʘ ʠ ʨʦʪʦʨʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʦʩʮʠʣʦʛʨʘʤʤʘʤ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʭ 

ʧʨʦʝʢʮʠʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʦʩʠ ʢʦʦʨʜʠʥʘʪ. ɸʥʘʣʠʟ ʵʪʠʭ ʜʠʘʛʨʘʤʤ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ, ʯʪʦ, 

ʢʘʢ ʠʟʚʝʩʪʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʭʦʨʦʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷ. ʍʦʨʦʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ 

ʧʨʦʩʪʦʡ ʩʠʩʪʝʤʝ ʧʦʣʫʯʠʣʠʩʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʨʘʟʛʦʥʝ ʠ ʪʦʨʤʦʞʝʥʠʠ 

ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʙʝʟ ʠʩʢʘʞʝʥʠʡ. 
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ʈʠʩ.3. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ 
 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʩʪʘʪʠʯʝʩʢʦʝ ʧʘʜʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠ ʥʘʙʨʦʩʝ ʥʘʛʨʫʟʢʠ, 

ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʇʀ ï ʨʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ. ʇʦʵʪʦʤʫ, ʠʥʪʝʨʝʩʥʦ ʙʳʣʦ 

ʟʘʤʢʥʫʪʴ ʠʩʩʣʝʜʫʝʤʫʶ ʩʠʩʪʝʤʫ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʪʦʣʴʢʦ ʦʜʥʫ ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ 

ʢʦʦʨʜʠʥʘʪʫ ï ʩʢʦʨʦʩʪʴ. ɿʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.4, ʛʜʝ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʝʜʳʜʫʱʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʢʦʥʪʫʨʘ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ: ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ çKè, ʙʣʦʢ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ çStepè, ʇʀ ï 

ʨʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ çRSè, ʙʣʦʢ ʦʛʨʘʥʠʯʝʥʠʷ ʠ çK1è ʜʣʷ ʥʘʩʪʨʦʡʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʡ 

ʩʠʩʪʝʤʝ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪʩʷ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʫʭʬʘʟʥʫʶ ʤʦʜʝʣʴ 

ʜʚʠʛʘʪʝʣʷ çADè ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ [1]. ʕʪʦ ʜʦʧʫʩʪʠʤʦ, ʪ. ʢ. ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʪʦʢʠ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʩʠʥʫʩʦʠʜʘʣʴʥʳ. 
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ʈʠʩ.4. ʄʦʜʝʣʴ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 
 

ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʦʩʪʘʣʘʩʴ ʧʨʝʞʥʝʡ: ʙʣʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʯʘʩʪʦʪ 

çSubsystemè, ʟʘʜʘʪʯʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çZIè. ʅʘʟʥʘʯʝʥʠʝ ʙʣʦʢʘ çK2è (ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦʝ ʦʪʥʦʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʝ / ʯʘʩʪʦʪʘ) ʦʩʪʘʣʦʩʴ ʧʨʝʞʥʠʤ, ʥʦ, ʢʨʦʤʝ ʪʦʛʦ, 

ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʥʝʣʠʥʝʡʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʦʛʦ ʟʚʝʥʘ. ʅʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʥʘʧʨʷʞʝʥʠʝ 

ʤʝʥʷʣʦʩʴ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʯʘʩʪʦʪʘ (IR ï ʢʦʤʧʝʥʩʘʮʠʷ). ʇʨʠ ʵʪʦʤ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ, ʪ. ʢ. ʚʦʟʨʘʩʪʘʝʪ ʢʨʠʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 5, ʛʜʝ ʧʦʢʘʟʘʥʘ ʨʝʘʢʮʠʷ ʩʠʩʪʝʤʳ ʥʘ 

ʩʢʘʯʦʢ ʚʦʟʤʫʱʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʤʝʭʘʥʠʟʤʘ (ʤʦʤʝʥʪ ï ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ). ʊʘʢʘʷ 

ʨʝʘʢʮʠʷ ʛʦʚʦʨʠʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʘʩʪʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠ ʥʝʙʦʣʴʰʦʤ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ. 
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ʈʠʩ.5. ʇʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʣʘʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ; ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʩʝʭ 6-ʪʠ ʩʪʫʧʝʥʷʭ ʨʘʟʛʦʥʘ; ʥʝʙʦʣʴʰʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʚʘʣ 

ʩʢʦʨʦʩʪʠ ʧʨʠ 4-ʭ ʢʨʘʪʥʦʤ ʥʘʙʨʦʩʝ ʥʘʛʨʫʟʢʝ. 
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ʌʘʢʪʦʨʳ ʠʥʥʦʚʘʮʠʠ ʠ ʝʝ ʜʠʘʛʨʘʤʤʘ ʀʩʠʢʘʚʳ 

ʀʛʥʘʪʴʝʚ ɺ.ʄ.
1
, ʏʝʙʦʪʘʨʝʚʘ ɸ.ʖ.

2 

ʀʛʥʘʪʴʝʚ ɺ.ʄ., ʏʝʙʦʪʘʨʝʚʘ ɸ.ʖ. ʌʘʢʪʦʨʳ ʠʥʥʦʚʘʮʠʠ ʠ ʝʝ ʜʠʘʛʨʘʤʤʘ ʀʩʠʢʘʚʳ 

1ʀʛʥʘʪʴʝʚ ɺʠʢʪʦʨ ʄʠʭʘʡʣʦʚʠʯ / Ignatôev Victor Mihajlovich ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ; 
2ʏʝʙʦʪʘʨʝʚʘ ɸʥʥʘ ʖʨʴʝʚʥʘ / Chebotareva Anna Yuryevna ï ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ,  

ʢʘʬʝʜʨʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, 

 ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠ ̫ ʠʥʥʦʚʘʮʠʠ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʥʝʝ, ʩʪʨʦʠʪʩʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʀʩʠʢʘʚʳ, ʫʯʠʪʳʚʘʶʱʘʷ 

ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʷ, ʚʠʜʳ, ʬʘʢʪʦʨʳ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʀʩʠʢʘʚʳ. 
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ʀʥʥʦʚʘӢʮʠ̫ ï ʵʪʦ ʚʚʝʜʝʥʥʳʡ ʚ ʫʧʦʪʨʝʙʣʝʥʠʝ ʥʦʚʳʡ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʝʥʥʳʡ 

ʧʨʦʜʫʢʪ ʠʣʠ ʧʨʦʮʝʩʩ, ʥʦʚʳʡ ʤʝʪʦʜ ʧʨʦʜʘʞ ʠʣʠ ʥʦʚʳʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʚ ʜʝʣʦʚʦʡ 

ʧʨʘʢʪʠʢʝ, ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠʣʠ ʚʦ ʚʥʝʰʥʠʭ ʩʚʷʟʷʭ. ʊʝʨʤʠʥ çʠʥʥʦʚʘʮʠʷè 

ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʣʘʪʠʥʩʢʦʛʦ çnovatioè, ʯʪʦ ʦʟʥʘʯʘʝʪ çʦʙʥʦʚʣʝʥʠʝè (ʠʣʠ çʠʟʤʝʥʝʥʠʝè), ʠ 

ʧʨʠʩʪʘʚʢʠ çinè, ʢʦʪʦʨʘʷ ʧʝʨʝʚʦʜʠʪʩʷ ʩ ʣʘʪʠʥʩʢʦʛʦ ʢʘʢ çʚ ʥʘʧʨʘʚʣʝʥʠʝè, ʝʩʣʠ ʧʝʨʝʚʦʜʠʪʴ 

ʜʦʩʣʦʚʥʦ çInnovatioè çʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʟʤʝʥʝʥʠʡè. ʉʘʤʦ ʧʦʥʷʪʠʝ innovation ʚʧʝʨʚʳʝ 

ʧʦʷʚʠʣʦʩʴ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ XIX ʚ. ʅʦʚʫʶ ʞʠʟʥʴ ʧʦʥʷʪʠʝ çʠʥʥʦʚʘʮʠʷè ʧʦʣʫʯʠʣʦ ʚ 

ʥʘʯʘʣʝ XX ʚ. ʚ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʘʚʩʪʨʠʡʩʢʦʛʦ ʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʵʢʦʥʦʤʠʩʪʘ ʁ. ʐʫʤʧʝʪʝʨʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ çʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡè, ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ [1, ʩ. 38]. ʀʤʝʥʥʦ ʐʫʤʧʝʪʝʨʦʤ ʙʳʣ ʚʧʝʨʚʳʝ ʚʚʝʜʝʥ ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʚ ʵʢʦʥʦʤʠʢʝ. 

ʀʥʥʦʚʘʮʠʷ ï ʵʪʦ ʥʝ ʚʩʷʢʦʝ ʥʦʚʰʝʩʪʚʦ ʠʣʠ ʥʦʚʦʚʚʝʜʝʥʠʝ, ʘ ʪʦʣʴʢʦ ʪʘʢʦʝ, ʢʦʪʦʨʦʝ 

ʩʝʨʴʝʟʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ. ʀʥʥʦʚʘʮʠʷ ï ʵʪʦ ʪʘʢʦʡ ʧʨʦʮʝʩʩ 

ʠʣʠ ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʩʩʘ, ʚ ʢʦʪʦʨʦʤ: 

¶ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʭʨʘʥʦʩʧʦʩʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʧʫʩʢ ʧʘʪʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

¶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʧʫʩʢ ʪʦʚʘʨʦʚ ʠ/ʠʣʠ ʫʩʣʫʛ, ʧʦ ʩʚʦʝʤʫ ʢʘʯʝʩʪʚʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʤʠʨʦʚʦʤʫ ʫʨʦʚʥʶ ʠʣʠ ʧʨʝʚʳʰʘʶʱʠʭ ʝʛʦ; 

¶ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʧʦʪʨʝʙʣʝʥʠʠ 
ʧʨʦʜʫʢʪʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠʥʥʦʚʘʮʠʡ: 

¶ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ï ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʛʦ ʠʣʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʤʝʶʱʝʛʦʩʷ 

ʧʨʦʜʫʢʪʘ, ʠʟʜʝʣʠʷ, ʪʝʭʥʠʢʠ, ʥʦʚʳʝ ʠʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ. 

¶ ʉʦʮʠʘʣʴʥʳʝ (ʧʨʦʮʝʩʩʥʳʝ) ï ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʩʬʝʨ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ 

ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʩʦʮʠʫʤʘ (ʧʝʜʘʛʦʛʠʢʘ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʩʪʴ, 

ʦʙʩʣʫʞʠʚʘʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ). 

¶ ʇʨʦʜʫʢʪʦʚʳʝ ï ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʩ ʥʦʚʳʤʠ ʠ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

¶ ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ. 

¶ ʄʘʨʢʝʪʠʥʛʦʚʳʝ ï ʨʝʘʣʠʟʘʮʠʷ ʥʦʚʳʭ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʝʥʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʤʝʪʦʜʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʟʘʡʥʝ ʠ ʫʧʘʢʦʚʢʝ ʧʨʦʜʫʢʪʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʨʦʜʘʞ ʠ ʧʨʝʟʝʥʪʘʮʠʠ ʧʨʦʜʫʢʪʦʚ (ʫʩʣʫʛ), ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ʨʳʥʢʠ ʩʙʳʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʮʝʥʦʚʳʭ ʩʪʨʘʪʝʛʠʡ. 

ʇʨʦʚʝʜʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠʥʥʦʚʘʮʠʡ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʥʦʚʘʮʠʡ ʦʟʥʘʯʘʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʛʨʫʧʧʳ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʇʦʩʪʨʦʝʥʠʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʳ ʠʥʥʦʚʘʮʠʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʠʟʥʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʠʥʥʦʚʘʮʠʡ, ʝʝ ʛʣʘʚʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ. ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʠʥʥʦʚʘʮʠʡ ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʧʦ ʨʘʟʥʳʤ ʩʭʝʤʘʤ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ. ɺ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠʥʥʦʚʘʮʠʡ, ʘ ʪʘʢʞʝ ʢ ʚʳʜʝʣʝʥʠʶ ʝʝ ʢʨʠʪʝʨʠʝʚ [2, ʩ.121]. 

ʀʥʥʦʚʘʮʠʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: 

1. ʟʥʘʯʠʤʦʩʪʴ (ʙʘʟʠʩʥʳʝ, ʫʣʫʯʰʘʶʱʠʝ, ʧʩʝʚʜʦʠʥʥʦʚʘʮʠʠ); 

2. ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ (ʟʘʤʝʥʷʶʱʠʝ, ʨʘʮʠʦʥʘʣʠʟʠʨʫʶʱʠʝ, ʨʘʩʰʠʨʷʶʱʠʝ); 

3. ʤʝʩʪʦ ʨʝʘʣʠʟʘʮʠʠ (ʦʪʨʘʩʣʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʦʪʨʘʩʣʴ ʚʥʝʜʨʝʥʠʷ, ʦʪʨʘʩʣʴ ʧʦʪʨʝʙʣʝʥʠʷ); 

4. ʛʣʫʙʠʥʘ ʠʟʤʝʥʝʥʠʷ (ʨʝʛʝʥʝʨʠʨʦʚʘʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ, ʠʟʤʝʥʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ, ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ, ʘʜʘʧʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ; ʥʦʚʳʡ ʚʘʨʠʘʥʪ, ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ, 

ʥʦʚʳʡ ʚʠʜ, ʥʦʚʳʡ ʨʦʜ); 

5. ʨʘʟʨʘʙʦʪʯʠʢ (ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʠʣʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʥʝʰʥʠʤʠ ʩʠʣʘʤʠ); 

6. ʤʘʩʰʪʘʙ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʦʪʨʘʩʣʠ, ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʚʩʝʭ 

ʦʪʨʘʩʣʷʭ); 

http://ru.wikipedia.org/wiki/%D0%A8%D1%83%D0%BC%D0%BF%D0%B5%D1%82%D0%B5%D1%80,_%D0%99%D0%BE%D0%B7%D0%B5%D1%84
http://ru.wikipedia.org/wiki/%D0%A0%D0%98%D0%94
http://ru.wikipedia.org/wiki/%D0%A0%D0%98%D0%94
http://ru.wikipedia.org/w/index.php?title=%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B8%D0%BD%D0%BD%D0%BE%D0%B2%D0%B0%D1%86%D0%B8%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%B8%D0%BD%D0%BD%D0%BE%D0%B2%D0%B0%D1%86%D0%B8%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B5%D0%B4%D0%B6%D0%BC%D0%B5%D0%BD%D1%82
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7. ʤʝʩʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʦʩʥʦʚʥʳʝ ʧʨʦʜʫʢʪʦʚʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, 

ʜʦʧʦʣʥʷʶʱʠʝ ʧʨʦʜʫʢʪʦʚʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ); 

8. ʭʘʨʘʢʪʝʨ ʫʜʦʚʣʝʪʚʦʨʷʝʤʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ (ʥʦʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ); 

9. ʩʪʝʧʝʥʴ ʥʦʚʠʟʥʳ (ʥʘ ʦʩʥʦʚʝ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʦʪʢʨʳʪʠʷ, ʥʘ ʦʩʥʦʚʝ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ 
ʧʨʠʤʝʥʝʥʠʷ ʢ ʜʘʚʥʦ ʦʪʢʨʳʪʳʤ ʷʚʣʝʥʠʷʤ); 

10. ʚʨʝʤʷ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ (ʠʥʥʦʚʘʮʠʠ-ʣʠʜʝʨʳ, ʠʥʥʦʚʘʮʠʠ-ʧʦʩʣʝʜʦʚʘʪʝʣʠ); 

11. ʧʨʠʯʠʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ (ʨʝʘʢʪʠʚʥʳʝ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ); 

12. ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ (ʪʝʭʥʠʯʝʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ). 

ɼʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʤʴ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ: ʨʘʩʩʣʘʠʚʘʥʠʝ (ʩʪʨʘʪʠʬʠʢʘʮʠʷ) ʜʘʥʥʳʭ; ʛʨʘʬʠʢʠ; 

ʜʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ; ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ (ʜʠʘʛʨʘʤʤʘ ʀʩʠʢʘʚʳ); ʢʦʥʪʨʦʣʴʥʳʡ 

ʣʠʩʪʦʢ ʠ ʛʠʩʪʦʛʨʘʤʤʘ; ʜʠʘʛʨʘʤʤʘ ʨʘʟʙʨʦʩʘ; ʢʦʥʪʨʦʣʴʥʳʝ ʢʘʨʪʳ. ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ 

ʜʠʘʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʠʟʦʙʨʘʟʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ. ɽʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʠ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʠ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠʣʠ ʧʨʦʚʝʩʪʠ ʝʝ ʢʣʘʩʩʠʬʠʢʘʮʠʶ [3, ʩ. 142-143]. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ 

ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʠʥʥʦʚʘʮʠʡ.  
 

 
 

ʈʠʩʫʥʦʢ 1. ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʠʥʥʦʚʘʮʠʡ 
 

ʇʦʨʷʜʦʢ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʀʩʠʢʘʚʳ ʩʣʝʜʫʶʱʠʡ: 

1. ɺʳʙʠʨʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʜʣʷ ʨʝʰʝʥʠʷ ï ʢʘʯʝʩʪʚʦ ʠʥʥʦʚʘʮʠʡ. 

2. ɺʳʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʙʣʝʤʫ ï 

ʧʨʠʯʠʥʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 

3. ɺʳʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʯʠʥ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ. 

4. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʜʠʘʛʨʘʤʤʘ: ʬʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ ʨʘʩʩʪʘʚʣʷʶʪʩʷ ʧʦ ʟʥʘʯʠʤʦʩʪʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʝ ʧʨʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʜʜʘʶʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʝ. 
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5. ʉʦʩʪʘʚʣʷʝʪʩʷ ʧʣʘʥ ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ, ʧʦʚʳʰʘʶʱʠʭ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʠ. 

ʇʦ ʤʝʨʝ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʥʥʦʚʘʮʠʶ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʀʩʠʢʘʚʳ ʜʦʣʞʥʘ ʫʪʦʯʥʷʪʴʩʷ ʠ ʜʦʧʦʣʥʷʪʴʩʷ. 
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2ʄʘʢʦʚʝʮʢʠʡ ɹʦʨʠʩ ʀʚʘʥʦʚʠʯ / Makovetskiy Boris Ivanovich ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʘʨʭʠʪʝʢʪʫʨʳ, 
3ʊʢʘʯ ʅʘʪʘʣʴʷ ɸʣʝʢʩʝʝʚʥʘ / Tkach Natalia Alexeevna ï ʘʩʩʠʩʪʝʥʪ,  

ʢʘʬʝʜʨʘ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ɻɺʋɿ çʇʨʠʜʥʝʧʨʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳè, 

 ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ʋʢʨʘʠʥʘ; 
4ɹʘʭʘʨʝʚ ɺʣʘʜʠʤʠʨ ʉʝʨʛʝʝʚʠʯ / Bakharev Vladimir Sergeevich ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ, ʢʘʬʝʜʨʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʂʨʝʤʝʥʯʫʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ, 

 ʛ. ʂʨʝʤʝʥʯʫʛ, ʋʢʨʘʠʥʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʠʥʞʝʥʝʨʥʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʰʫʤʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʦʡ ʩʪʦʷʥʢʠ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʩʪʦʷʥʢʘ, ʰʫʤʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 
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ɺ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʘʭ [1, 2] ʠʟʣʦʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʰʫʤʦʟʘʱʠʪʝ 

ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʧʨʝʜʝʣʝʥ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʰʫʤʘ 

ʜʦ ʫʨʦʚʥʷ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ. ʆʜʥʘʢʦ ʚ ʥʠʭ ʥʝ ʦʪʨʘʞʝʥʳ ʰʫʤʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʝ 

ʩʦʜʝʨʞʘʪʩʷ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʰʫʤʘ ʦʪ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʘʚʪʦʩʪʦʷʥʢʠ. ʆʩʥʦʚʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ 

ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʦʞʠʜʘʝʤʳʭ ʫʨʦʚʥʝʡ ʟʚʫʢʘ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʩʪʦʷʥʢʘʤ ʣʝʛʢʦʚʦʛʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʙʣʝʤʫ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʣʝʛʢʦʚʳʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʛʦʨʦʜʝ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʝ, ʠ ʧʨʝʜʣʦʞʠʪʴ ʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ.  

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʙʦʪʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ, ʠʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ: 

ï ʠʩʩʣʝʜʦʚʘʪʴ ʘʚʪʦʩʪʦʷʥʢʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʨʠʪʝʨʠʝʚ ʟʘʰʫʤʣʝʥʥʦʩʪʠ; 

ï ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʩʫʪʦʯʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʦʷʥʦʢ 

ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ; 

ï ʦʧʠʩʘʪʴ ʢʘʨʪʠʥʫ ʰʫʤʦʦʙʨʘʟʦʚʘʥʠʷ ʘʚʪʦʩʪʦʷʥʢʠ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 
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ï ʧʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ 

ʦʪ ʘʚʪʦʩʪʦʷʥʦʢ; 

ï ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʰʫʤʘ ʦʪ ʩʪʦʷʥʦʢ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ; 

ʐʫʤʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʩʪʦʷʥʢʘʭ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʥʘʣʠʯʠʷ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʪʘʶʱʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʦʪʢʨʳʪʦʡ ʩʪʦʷʥʢʝ. ʇʦʜ ʨʘʙʦʪʘʶʱʠʤʠ 

ʘʚʪʦʤʦʙʠʣʷʤʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʦʛʨʝʚ ʜʚʠʛʘʪʝʣʝʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʥʝʚʨʳ, ʜʚʠʞʝʥʠʝ 

ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʠ ʚʳʝʟʜʝ ʠ ʚʲʝʟʜʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʪʦʷʥʢʘ ʛʝʥʝʨʠʨʫʝʪ 

ʰʫʤ ʢʘʢ ʧʣʦʩʢʠʡ ʠʩʪʦʯʥʠʢ ʟʚʫʢʘ. 

ʄʘʢʦʚʝʮʢʠʤ ɹ.ʀ. [3] ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ (ɸʊʇ), ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʢʘʢ ʧʣʦʩʢʠʡ ʠʩʪʦʯʥʠʢ ʰʫʤʘ. 

ʄʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʥʮʝʧʮʠʠ ʦ ʩʫʧʝʨʧʦʟʠʮʠʠ ʵʥʝʨʛʠʡ, ʠʟʣʫʯʘʝʤʳʭ ʝʜʠʥʠʯʥʳʤʠ, 

ʥʝʥʘʧʨʘʚʣʝʥʥʳʤʠ, ʥʝʢʦʛʝʨʝʥʪʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʰʫʤʘ (ʘʚʪʦʤʦʙʠʣʷʤʠ). ʇʨʝʜʣʦʞʝʥʘ 

ʬʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʧʨʷʤʦʛʦ ʟʚʫʢʘ ʚ ʮʝʥʪʨʝ ʰʫʤʦʚʦʡ ʟʦʥʳ, ʧʨʠʥʷʪʦʡ ʚ ʚʠʜʝ 

ʨʝʛʫʣʷʨʥʦʡ ʷʯʝʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʟʚʫʢʘ ʚ 

ʨʘʩʯʝʪʥʳʭ ʪʦʯʢʘʭ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʚʳʨʘʞʝʥʠʷ 

ɺʦʟɸʊʝʨʈɸɸ LLLLL D+D+D+= 1 ,          (1) 

ʛʜʝ LPA ï ʰʫʤʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸʊʇ ʚ ʫʨʦʚʥʷʭ ʟʚʫʢʦʚʦʡ ʤʦʱʥʦʩʪʠ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʜɹɸ/ʤ
2
, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʥʦʤʦʛʨʘʤʤʝ (ʨʠʩ. 5.20 [3 ʩ. 182,]); 

ȹLʊʝʨ ï ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʚʫʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ 

ɸʊʇ ʠ ʈʊ, ʜɹɸ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ (ʨʠʩ. 5.15 [3 ʩ. 176]); 

ȹLɸ1 ï ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʚʫʢʘ ʵʢʨʘʥʠʨʫʶʱʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʠʣʠ ʧʦʣʦʩʘʤʠ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ, ʜɹɸ; 

ȹLɺʦʟ ï ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʚʫʢʘ ʟʘ ʩʯʝʪ ʫʜʘʣʝʥʠʷ ɸʊʇ ʦʪ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ, ʜɹɸ. 

ʄʝʪʦʜ ɹ.ʀ.ʄʘʢʦʚʝʮʢʦʛʦ ʦʩʥʦʚʘʥ ʥʘ ʪʦʯʥʦʤ ʨʝʰʝʥʠʠ ʠʥʪʝʛʨʘʣʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 

ʠʟʚʝʩʪʥʳʡ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ ʧʦ ʧʨʷʤʦʫʛʦʣʴʥʦʤʫ ʠ ʢʨʫʛʣʦʤʫ ʢʦʥʪʫʨʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʘʚʪʦʩʪʦʷʥʢʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ ʩʦ ʩʪʦʨʦʥʘʤʠ a ʠ b. ɿʚʫʢʦʚʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʝ ʦʧʨʝʜʝʣʠʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ʨʠʩ. 1ʘ:  

ññ
- -

=

2/

2/

2/

2/

2

0

111

2

2
),,(

a

a

b

b
R

dxdycW
zyxP

p

r
,          (2) 

ʛʜʝ: R
2
=(x-x1)2 +(y-y1)2 + z12, ʤ. 

ʉʜʝʣʘʝʤ ʧʦʜʩʪʘʥʦʚʢʫ: (x-x1) =u; dx=du; (y-y1) = v; dy=dv   
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ʪʘʢ ʢʘʢ arctg ɓ ï ʬʫʥʢʮʠʷ ʥʝʯʝʪʥʘʷ, ʪ.ʝ. arctg (-ɓ)=- arctg ɓ, ʧʦʣʫʯʘʝʤ: 
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ʉʜʝʣʘʝʤ ʧʦʜʩʪʘʥʦʚʢʫ: v=b/2t; dv=b/2dt; t v
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ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ: z=2z1/b4; x=2x1/b; y=2y1/b. ʇʦʣʫʯʠʤ 
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ʇʝʨʝʡʜʝʤ ʢ ʫʨʦʚʥʷʤ ʟʚʫʢʘ 
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ʀʥʪʝʛʨʘʣ ʚ (4) ʥʝ ʚʳʯʠʩʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʪ.ʝ. ʥʝ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʬʫʥʢʮʠʠ. ʇʦʵʪʦʤʫ ʚʳʨʘʞʝʥʠʝ (4) ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʦ. ʉʦʛʣʘʩʥʦ ʨʠʩ. 1ʙ, ʧʝʨʝʰʣʠ ʢ ʧʦʣʷʨʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʚ ʢʦʪʦʨʳʭ (4) ʥʝ 

ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʢʦʦʨʜʠʥʘʪ x, y, z: 
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ʈʠʩ. 1. ɻʝʦʤʝʪʨʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʧʨʷʤʦʫʛʦʣʴʥʦʤʫ ʧʣʦʩʢʦʤʫ ʠʩʪʦʯʥʠʢʫ ʟʚʫʢʘ ʩ ʨʘʩʯʝʪʥʦʡ 

ʪʦʯʢʠ: ʘ) ʚ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ; ʙ) ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ 
 

ɺʳʯʠʩʣʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʤʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 4, ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ ʉʠʤʧʩʦʥʘ.  

ʇʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʤʝʨʥʳʭ ʟʥʘʢʦʚ ʠʟʫʯʘʣʠʩʴ ʧʝʨʝʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚʦ ʚʩʝ ʜʥʠ ʥʝʜʝʣʠ (ʩ ʧʦʥʝʜʝʣʴʥʠʢʘ ʜʦ ʚʦʩʢʨʝʩʝʥʠʷ). ʈʝʟʫʣʴʪʘʪʦʤ 

ʫʯʝʪʘ ʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʛʠʩʪʦʛʨʘʤʤʳ ʚʲʝʟʜʦʚ ʠ ʚʳʝʟʜʦʚ ʥʘ ʨʠʩ. 3. ʀʟ ʥʠʭ ʚʠʜʥʦ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʥʳʝ ʧʦ ʫʨʦʚʥʶ ʟʚʫʢʘ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ (0,5 ʯʘʩʦʚ ʩ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ 

ʰʫʤʦʤ ʤʝʞʜʫ 22 ʠ 6 ʯʘʩʘʤʠ ʠʣʠ 8 ʯʘʩʦʚ ʧʦʜʨʷʜ ʩ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʰʫʤʦʤ ʤʝʞʜʫ 6 ʠ 

22 ʯʘʩʘʤʠ) ʥʘʙʣʶʜʘʶʪʩʷ ʩ 5 ʜʦ 7 ʠʣʠ ʩ 16 ʜʦ 19 ʯʘʩʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʴʰʝʡ 

ʟʘʛʨʫʟʢʝ ʩʪʦʷʥʦʢ. 

ɸʢʫʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ 

ʘʚʪʦʩʪʦʷʥʦʢ ʚ ʚʠʜʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʂʠ). ʀʩʧʦʣʴʟʫʷ ʛʨʘʬʠʢʠ ʥʘ ʨʠʩ. 3, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʰʫʤʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʚʪʦʩʪʦʷʥʢʠ ʜʣʷ ʣʶʙʦʛʦ ʠʥʪʝʨʝʩʫʝʤʦʛʦ ʧʝʨʠʦʜʘ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ ʜʥʷ ʥʝʜʝʣʠ.  

ʐʫʤʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ LPA ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʦʤʦʛʨʘʤʤʝ ʥʘ ʨʠʩ. 4 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ: ʘ) 

ʢʦʣʠʯʝʩʪʚʘ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʦʜʥʦʛʦ ʪʠʧʘ; ʙ) ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʘʚʪʦʩʪʦʷʥʢʠ, ʛʘ, (S); ʚ) 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʰʫʤʷʱʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚʩʝʭ ʪʠʧʦʚ, (N); ʛ) ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

Kʠ. 
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ʈʠʩ. 4. ʆʧʨʝʜʝʣʝʥʠʝ ʰʫʤʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʩʪʦʷʥʢʠ (Lʨʘ) 

 

  

ʈʠʩ. 2. ɺʝʣʠʯʠʥʘ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʰʫʤʘ 

ʣʝʛʢʦʚʳʤ ʘʚʪʦʤʦʙʠʣʝʤ ʥʘ ʩʪʦʷʥʢʘʭ: 

1 - ʝʜʠʥʠʮʳ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʣʝʛʢʦʚʳʤ 

ʘʚʪʦʤʦʙʠʣʝʤ ʰʫʤʘ, ʜɹ 
 

ʈʠʩ. 3. ʇʝʨʠʦʜʳ ʘʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 

ʘʚʪʦʩʪʦʷʥʦʢ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʧʦ ʜʥʷʤ ʥʝʜʝʣʠ: 

1 - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʚʪʦʩʪʦʷʥʢʠ, % 

ʇʨʠʤʝʯʘʥʠʝ ʢ ʨʠʩʫʥʢʘʤ 2 ʠ 3: 2 ï ʚʨʝʤʷ ʩʫʪʦʢ; 3 ï ʧʦʥʝʜʝʣʴʥʠʢ; 4 ï ʚʪʦʨʥʠʢ; 5 ï ʩʨʝʜʘ; 

6 ï ʯʝʪʚʝʨʛ; 7 ï ʧʷʪʥʠʮʘ; 8 ï ʩʫʙʙʦʪʘ; 9 ï ʚʦʩʢʨʝʩʝʥʴʝ. 
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ʃʠʪʝʨʘʪʫʨʘ 

 

1. ɼɹʅ 360-92 ** çɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʇʣʘʥʠʨʦʚʢʘ ʠ ʟʘʩʪʨʦʡʢʘ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡè (ʧʠʩʴʤʦ ɻʦʩʩʪʨʦʷ ʋʢʨʘʠʥʳ ʦʪ 19.03.2002 ʛ. ˉ 1/52-170). 

2. ɼɹʅ ɺ.1.1-31:2013 ɿʘʭʠʩʪ ʪʝʨʠʪʦʨʽʡ, ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ ʚʽʜ ʰʫʤʫ. ɿʘʪʚʝʨʜʞʝʥʦ: ʥʘʢʘʟ 

ʄʽʥʨʝʛʽʦʥ ʚʽʜ 27.12.2013 ʨ. ˉ 630. 

3. ʄʘʢʦʚʝʮʢʠʡ ɹ.ʀ. ʐʫʤ ʧʨʝʜʧʨʠʷʪʠʡ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʤʝʨʳ 

ʰʫʤʦʟʘʱʠʪʳ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ: ɼʠʩ. éʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ʄʦʩʢʚʘ, 1985. 242 ʩ. 

 

 

 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʥʝʨʛʦʦʙʩʣʝʜʦʚʘʥʠʷ 

ʅʠʢʦʣʘʝʚʘ ʅ.ɸ. 
ʅʠʢʦʣʘʝʚʘ ʅ.ɸ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʥʝʨʛʦʦʙʩʣʝʜʦʚʘʥʠʷ 

ʅʠʢʦʣʘʝʚʘ ʅʘʪʘʣʴʷ ɸʥʘʪʦʣʴʝʚʥʘ / Nikolaeva Natal'ja Anatol'evna ï ʘʩʧʠʨʘʥʪ, 

 ʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʨʢʫʪʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʥʝʨʛʦʦʙʩʣʝʜʦʚʘʥʠʷ. ʇʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ, 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʵʥʝʨʛʦʦʙʩʣʝʜʦʚʘʥʠʠ ʀʨʢʫʪʩʢʦʛʦ ʢʘʙʝʣʴʥʦʛʦ ʟʘʚʦʜʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʵʥʝʨʛʦʘʫʜʠʪ, ʵʥʝʨʛʦʦʙʩʣʝʜʦʚʘʥʠʝ, ʧʦʪʝʥʮʠʘʣ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪʳ 

ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʢʦʤʧʣʝʢʩ ANSYS
È
 (Ansys Inʩ., ʉʐɸ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʥʘʙʦʨ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ 

ʪʝʧʣʦʤʘʩʩʦʙʤʝʥʘ, ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ, ʘʢʫʩʪʠʢʠ, ʧʨʦʯʥʦʩʪʥʦʡ ʤʝʭʘʥʠʢʠ ʠ 

ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʠ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ).  

ɺ ʦʩʥʦʚʝ ʄʂʕ ʣʝʞʠʪ ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʟʘʢʦʥʳ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʙʣʘʩʪʴ ʨʝʰʝʥʠʷ 

ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʟʘʜʘʝʪʩʷ ʬʫʥʢʮʠʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ. ɿʥʘʯʝʥʠʝ ʬʫʥʢʮʠʡ ʥʘ ʛʨʘʥʠʮʘʭ ʵʣʝʤʝʥʪʦʚ ʥʝʠʟʚʝʩʪʥʳ, ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʬʫʥʢʮʠʡ ʠʱʫʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʟʥʘʯʝʥʠʡ ʩʦʩʝʜʥʠʭ ʬʫʥʢʮʠʡ 

ʥʘ ʛʨʘʥʠʮʘʭ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ. ʉʦʩʪʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʫʨʘʚʥʝʥʠʡ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʥʝʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʫʟʣʘʭ, ʥʘ 

ʢʦʪʦʨʳʭ ʠʱʝʪʩʷ ʨʝʰʝʥʠʝ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ 

ʵʣʝʤʝʥʪʦʚ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

(ʉɺʊ). ʄʂʕ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʫʶ ʬʦʨʤʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʥʘʯʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʜʝʣʘʪʴ ʩʝʪʢʫ ʙʦʣʝʝ ʯʘʩʪʦʡ ʠʣʠ ʨʝʜʢʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ. 

ʇʦʩʢʦʣʴʢʫ ʄʂʕ ʥʘʧʨʘʚʣʝʥ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʪʝʧʣʦʦʙʤʝʥʘ ʠ 

ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʨʘʩʯʝʪʦʚ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ (ʵʥʝʨʛʦʘʫʜʠʪʘ). ɺ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ 

ʥʝʨʘʮʠʦʥʘʣʴʥʳʭ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʵʥʝʨʛʦʘʫʜʠʪʦʨ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ï 

ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʯʝʪʥʳʝ. ʅʘʧʨʠʤʝʨ, ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠʣʠ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʩ ʥʘʛʨʝʪʳʤ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ, ʧʦʪʝʨʠ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʟʜʘʥʠʡ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʠ ʪ.ʜ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʥʝʨʛʦʦʙʩʣʝʜʦʚʘʥʠʷ ʀʨʢʫʪʩʢʦʛʦ ʢʘʙʝʣʴʥʦʛʦ ʟʘʚʦʜʘ [1] ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ANSYS
È
, ʧʦʟʚʦʣʠʚʰʠʡ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʫʶ 

ʚʝʣʠʯʠʥʫ ʥʝʨʘʮʠʦʥʘʣʴʥʳʭ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ, ʥʦ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ 

ʫʩʪʨʘʥʝʥʠʶ. 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D1%85_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D1%85_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B9
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ʀʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʟʘʚʦʜʘ ʷʚʣʷʝʪʩʷ ʊʕʎ ʛ. ʐʝʣʝʭʦʚʦ. ɺ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʙʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʧʨʝʨʳʚʥʦ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʠ ʛʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʘʨ. ɺʦʟʚʨʘʪ ʢʦʥʜʝʥʩʘʪʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʚʠʜʫ ʝʛʦ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ.  

ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʘʨʦʪʨʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ 2500 ʤ, ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ 273 ʤʤ, 

ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ 8 ʤʤ. ʇʨʦʢʣʘʜʢʘ ʧʘʨʦʧʨʦʚʦʜʘ ʥʘʜʟʝʤʥʘʷ ʥʘ ʵʩʪʘʢʘʜʝ ʠ ʥʠʟʢʠʭ ʦʧʦʨʘʭ. 

ʇʘʨʦʧʨʦʚʦʜ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1971 ʛ. ʇʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘʩʴ ʠʟʦʣʷʮʠʷ ʠʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʪʦʚ ʪʦʣʱʠʥʦʡ 120 ʤʤ, ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ ï ʦʮʠʥʢʦʚʘʥʥʘʷ 

ʞʝʩʪʴ.  

ʇʦʩʪʘʚʢʘ ʧʘʨʘ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʈ=5Ñ0,4ʢʛʩ/ʩʤ
2
; t=280Ñ20

ʦ
ʉ; Qʛʦʜ=61700ɻʢʘʣ; Qmax=10 

ɻʢʘʣ/ʯ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʊʕʎ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʚʳʷʚʣʝʥʥʦʡ 

ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʨʦʧʨʦʚʦʜʘ, ʷʚʠʣʦʩʴ ʧʦʣʫʯʝʥʠʝ ʟʘʚʦʜʦʤ ʧʘʨʘ ʩ ʧʦʥʠʞʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. 

ɻʦʨʷʯʘʷ ʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʚʦʜʦʤ ʜʣʷ ʥʫʞʜ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʦʪʦʧʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʝʪʩʷ ʩʫʙʘʙʦʥʝʥʪʘʤ (Qʧʨ = 36 

ɻʢʘʣ/ʯ, ʚ ʪ.ʯ. Qʦʪ,ʚʝʥʪ =33 ɻʢʘʣ/ʯ; Qʛʚʩ(ʩʨʝʜʥ)= 4 ɻʢʘʣ/ʯ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʬʠʢ 140/70
ʦ
ʉ). 

ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʪʝʧʣʦʪʨʘʩʩʳ (ʚ ʜʚʫʭʪʨʫʙʥʦʤ ʠʩʯʠʩʣʝʥʠʠ) ʩʦʩʪʘʚʣʷʝʪ 2800 ʤ, 

ʜʠʘʤʝʪʨ ʧʝʨʝʤʝʥʥʳʡ (250ʤʤ, 500ʤʤ, 700ʤʤ). ʉʠʩʪʝʤʘ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪʢʨʳʪʘʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʟʘʚʠʩʠʤʦʝ. ʇʨʦʢʣʘʜʢʘ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʥʘʜʟʝʤʥʘʷ, ʥʘ ʵʩʪʘʢʘʜʘʭ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʊʕʎ, ʘ ʤʝʞʜʫ ʊʕʎ ʠ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʥʘ ʥʠʟʢʦ ʩʪʦʷʱʠʭ ʦʧʦʨʘʭ. ʊʝʧʣʦʚʳʝ ʩʝʪʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʩ 1969 ʛ. ʉʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ 43 ʛʦʜʘ, ʧʨʝʚʳʰʘʝʪ 

ʥʦʨʤʘʪʠʚʥʳʡ (25 ʣʝʪ). ʀʟʦʣʷʮʠʷ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʚʳʧʦʣʥʝʥʘ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʤʘʪʦʚ ʪʦʣʱʠʥʦʡ 150 ʤʤ, ʧʦʢʨʦʚʥʳʡ ʩʣʦʡ ï ʦʮʠʥʢʦʚʘʥʥʘʷ ʞʝʩʪʴ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʕʎ 

ʠʟʦʣʷʮʠʷ ʯʘʩʪʠʯʥʦ ʙʳʣʘ ʟʘʤʝʥʝʥʘ ʥʘ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚʳʝ ʩʢʦʨʣʫʧʳ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʪʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʊʘʢ ʢʘʢ ʨʘʩʯʝʪ ʩ 

ʪʝʧʣʦʠʩʪʦʯʥʠʢʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ 2,5 

ʢʤ ʦʪ ʟʘʚʦʜʘ, ʫʙʳʪʢʠ ʦʪ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʥʝʩʝʪ ʟʘʚʦʜ.  

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʪʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 
 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʛʦʨʷʯʝʡ ʚʦʜʳ ʠ ʧʘʨʘ ʥʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ ʟʘʚʦʜʦʤ ʠ 

ʊʕʎ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʯʘʩʪʠʯʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ; ʜʝʬʦʨʤʘʮʠʷ ʠʟʦʣʠʨʫʶʱʝʛʦ 

ʩʣʦʷ ï ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʦʣʱʠʥʳ, ʧʨʦʚʠʩʘʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ 

ʬʘʢʪʦʨʦʚ (ʩʤ. ʨʠʩ. 2).  
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ʘ) 

 
ʙ) 

ʈʠʩ.2. ʉʦʩʪʦʷʥʠʝ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ: ʘ) ʧʘʨʦʧʨʦʚʦʜʘ; ʙ) ʪʝʧʣʦʪʨʘʩʩʳ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʵʥʝʨʛʦʦʙʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʢʘʙʝʣʴʥʦʛʦ ʟʘʚʦʜʘ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ʥʝʨʘʮʠʦʥʘʣʴʥʳʭ ʪʝʧʣʦʚʳʭ 

ʧʦʪʝʨʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʘʨʘ ʠ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʨʘʟʨʘʙʦʪʢʝ ʨʝʰʝʥʠʡ ʧʦ ʠʭ 

ʫʩʪʨʘʥʝʥʠʶ ʠ ʦʮʝʥʢʠ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ANSYS
È
. ɼʣʷ 

ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʟʘʤʝʨʳ ʨʘʩʭʦʜʦʚ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɿʘʪʝʤ ʚ ʧʨʦʛʨʘʤʤʝ 

ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʟʘʜʘʥʳ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʨʘʩʯʝʪʥʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʘʨʘʤʝʪʨʳ ʩʨʝʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 1. 
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ʊʘʙʣʠʮʘ 1 . ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦʪʝʨʴ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʌʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ 
ʅʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ 

[2,3] 

ʇʦʪʝʨʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʧʘʨʘ 

2560 ɻʢʘʣ/ʛʦʜ 1565 ɻʢʘʣ/ʛʦʜ 

ʇʦʪʝʨʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʛʦʨʷʯʝʡ ʚʦʜʳ 

3797 ɻʢʘʣ/ʛʦʜ 2655ɻʢʘʣ/ʛʦʜ 

 

ʂʨʦʤʝ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʦʛʨʘʤʤʦʡ ʙʳʣ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʪʝʧʣʦʦʙʤʝʥʘ, 

ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʤʝʞʜʫ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ, ʩʪʝʥʢʦʡ ʪʨʫʙʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ʇʦʣʫʯʝʥʥʘʷ ʢʘʨʪʠʥʘ ʦʙʦʩʥʦʚʳʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʘʨʘ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʚʚʦʜʝ (ʜʦ 80
ʦ
ʉ) ʠ ʝʛʦ ʯʘʩʪʠʯʥʫʶ ʢʦʥʜʝʥʩʘʮʠʶ. ʕʪʠ ʬʘʢʪʦʨʳ ʥʝ ʪʦʣʴʢʦ 

ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʫʙʳʪʢʦʚ ʟʘʚʦʜʘ ʦʪ ʥʝʜʦʧʦʣʫʯʝʥʥʦʡ ʪʝʧʣʦʪʳ, ʥʦ ʠ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʘ ʫʜʦʨʦʞʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɼʣʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʪʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫʭʫʜʰʝʥʠʝ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʮʠʠ ʚ ʜʚʘ ʨʘʟʘ. 

ɿʘʪʝʤ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ANSYS
È 
ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ 

ʩ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ [4].  

ɺ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʚʢʣʶʯʝʥʦ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦ ʟʘʤʝʥʝ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʠʟʦʣʷʮʠʠ ʥʘ ʤʠʥʝʨʘʣʴʥʫʶ ʚʘʪʫ (ʜʣʷ ʧʘʨʦʧʨʦʚʦʜʘ) ʠ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚʳʝ ʩʢʦʨʣʫʧʳ (ʜʣʷ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʛʦʨʷʯʝʡ ʚʦʜʳ). ʆʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 2066 ɻʢʘʣ (1 239 ʪʳʩ. ʨʫʙ.) ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ 6,2 

ʛʦʜʘ. 

ʈʦʣʴ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʚ ʉʐɸ ʧʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʦʪʥʦʩʷʪ ʢ 1960-70-ʭ ʛʛ., ʜʣʷ ʈʦʩʩʠʠ ʦʥʠ ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ. ʉʢʘʟʳʚʘʝʪʩʷ ʠ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ, ʠ ʥʠʟʢʘʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʥʷʪʳʭ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʜʥʘʢʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ ʥʝʚʦʟʤʦʞʥʦ 

ʠʛʥʦʨʠʨʦʚʘʪʴ ʧʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʢʦʨʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʚʩʝʭ ʚʠʜʦʚ ʠʥʞʝʥʝʨʥʳʭ 

ʨʘʩʯʝʪʦʚ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʷʪʴ ʦʙʣʘʩʪʴ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʪʘʢʦʤ ʘʢʪʫʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʘʢ ʵʥʝʨʛʦʘʫʜʠʪ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 23 ʥʦʷʙʨʷ 2009 ʛ. N 261-ʌɿ çʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʦ 

ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʧʦʨʪʘʣ ɻʘʨʘʥʪ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://base.garant.ru/12171109/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.03.2014). 

2. ʉʅʠʇ 41-02-2003. ʊʝʧʣʦʚʳʝ ʩʝʪʠ. ʄ., 2004 ʛ. 55ʩ. 

3. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʄʠʥʵʥʝʨʛʦ ʈʦʩʩʠʠ ʨʘʙʦʪʳ ʧʦ ʨʘʩʯʝʪʫ ʠ ʦʙʦʩʥʦʚʘʥʠʶ 
ʥʦʨʤʘʪʠʚʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʧʨʠ ʧʝʨʝʜʘʯʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʋʪʚʝʨʞʜʝʥʘ 

ʧʨʠʢʘʟʦʤ ʄʠʥʵʥʝʨʛʦ ʈʦʩʩʠʠ ʦʪ 30 ʜʝʢʘʙʨʷ 2008 ʛʦʜʘ ˉ 325. 

4. ʉʅʠʇ 41-03-2003. ʊʝʧʣʦʚʘʷ ʠʟʦʣʷʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʄ., 2004 ʛ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ  

ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʥʝʨʛʦʘʫʜʠʪʘ 

ʅʠʢʦʣʘʝʚʘ ʅ.ɸ. 
ʅʠʢʦʣʘʝʚʘ ʅ.ɸ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʥʝʨʛʦʘʫʜʠʪʘ 

ʅʠʢʦʣʘʝʚʘ ʅʘʪʘʣʴʷ ɸʥʘʪʦʣʴʝʚʥʘ / Nikolaeva Natal'ja Anatol'evna ï ʘʩʧʠʨʘʥʪ, 

 ʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʨʢʫʪʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 

ʇʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʚ ʩʠʩʪʝʤʝ 

ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʵʥʝʨʛʦʘʫʜʠʪ, ʵʥʝʨʛʦʦʙʩʣʝʜʦʚʘʥʠʝ, ʧʦʪʝʥʮʠʘʣ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ, ʚʪʦʨʠʯʥʳʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

 

ʎʝʣʴʶ ʧʦʣʠʪʠʢʠ ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ ʜʦ 2030 ʛ. ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʧʨʠʨʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʩʝʢʪʦʨʘ. ɺ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʘʤʢʘʭ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦʣʦʞʝʥʠʷʤʠ ɼʦʣʛʦʩʨʦʯʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2011-2015 ʛʦʜʳè, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 2 ʜʝʢʘʙʨʷ 2010 ʛʦʜʘ 

ˉ318-ʧʧ.  

ʆʜʥʘ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʮʝʣʝʡ ʇʨʦʛʨʘʤʤʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʥʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʚʦʚʣʝʯʝʥʠʝ ʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʚʪʦʨʠʯʥʳʭ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ. ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʇʨʦʛʨʘʤʤʳ ʥʘʟʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, 

ʧʨʦʠʟʚʦʜʠʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʚʪʦʨʠʯʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 31,87% ʜʦ 35,08% (ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʦʜʷʪʩʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ 2007 ʛʦʜʫ). ʇʦʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʳʷʚʣʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʘ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʦʩʪʨʦ 

ʘʢʪʫʘʣʴʥʦ. 

ɺʪʦʨʠʯʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʝʩʫʨʩ (ɺʕʈ) ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʜʫʢʮʠʠ, ʦʪʭʦʜʦʚ, ʧʦʙʦʯʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʚ ʘʛʨʝʛʘʪʘʭ ʠ ʫʩʪʘʥʦʚʢʘʭ, ʢʦʪʦʨʳʡ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʘʤʦʤ 

ʘʛʨʝʛʘʪʝ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʩ 

ʵʬʬʝʢʪʦʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʜʨʫʛʠʭ ʘʛʨʝʛʘʪʘʭ (ʧʨʦʮʝʩʩʘʭ). ɺʕʈ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ 

ʛʦʨʶʯʠʝ, ʪʝʧʣʦʚʳʝ ʠ ɺʕʈ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʤʠ ʪʝʧʣʦʚʳʤʠ ɺʕʈ 

ʨʘʩʧʦʣʘʛʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʯʝʨʥʦʡ ʠ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ, ʭʠʤʠʯʝʩʢʦʡ, 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʷʞʝʣʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʆʩʥʦʚʥʘʷ 

ʜʦʣʷ ʛʦʨʶʯʠʭ ɺʕʈ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʯʝʨʥʫʶ ʤʝʪʘʣʣʫʨʛʠʶ, ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʫʶ, 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʫʶ ʠ ʭʠʤʠʯʝʩʢʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʕʥʝʨʛʦʨʝʩʫʨʩʳ ʤʦʛʫʪ ʙʳʪʴ 

ʩʵʢʦʥʦʤʣʝʥʳ ʟʘ ʩʯʝʪ ʫʪʠʣʠʟʘʮʠʠ ɺʕʈ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʚ 

ʩʠʩʪʝʤʘʭ ʛʘʟʦʩʥʘʙʞʝʥʠʷ.  

ɺ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ɺʕʈ ʚʳʜʝʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ: ʪʝʧʣʦʪʘ 

ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʩʠʩʪʝʤ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʪʝʧʣʦʪʘ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʚʳʙʨʦʩʦʚ, 

ʰʘʭʪʥʳʭ ʚʦʜ ʠ ʪ.ʧ. ɼʘʥʥʳʝ ʧʦʪʦʢʠ ʵʥʝʨʛʠʠ ʟʘʯʠʩʣʷʶʪʩʷ ʚ ʙʝʟʚʦʟʚʨʘʪʥʳʝ ʧʦʪʝʨʠ, ʧʦʩʢʦʣʴʢʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʥʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ 

ʦʪʦʧʣʝʥʠʷ ʠʣʠ ʚʝʥʪʠʣʷʮʠʠ. ʅʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʶʪ ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ, ʧʦʚʳʰʘʷ ʝʝ ʢʘʯʝʩʪʚʦ, ʦʩʦʙʝʥʥʦ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʊʅ. ʈʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ɺʕʈ ʘʢʪʫʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʩʫʤʤʳ ʚʩʝʭ 

ʚʠʜʦʚ ɺʕʈ. ɹʦʣʝʝ ʪʦʛʦ, ʫʪʠʣʠʟʘʮʠʷ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʩʥʠʞʘʝʪ ʪʝʧʣʦʚʦʝ ʠ 

ʭʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʳʷʚʣʝʥʠʝ ʪʘʢʠʭ ʨʝʟʝʨʚʦʚ ɺʕʈ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʧʦʤʦʱʴʶ ʵʥʝʨʛʦʘʫʜʠʪʘ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. 

ɺ ʮʝʣʷʭ ʚʳʷʚʣʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 23 ʥʦʷʙʨʷ 2009 ʛʦʜʘ N 261-ʌɿ çʆʙ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠè [1] ʧʨʝʜʧʠʩʳʚʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ï 

ʵʥʝʨʛʦʘʫʜʠʪʘ, ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʜʣʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ; ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʫʯʘʩʪʠʝʤ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ (ʠʣʠ) 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʚʦʜʥʳʭ ʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ; ʜʦʙʳʯʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʥʝʬʪʠ, ʫʛʣʷ; 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; ʧʝʨʝʨʘʙʦʪʢʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʥʝʬʪʠ; ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ 

ʥʝʬʪʠ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; ʦʨʛʘʥʠʟʘʮʠʡ, ʩʦʚʦʢʫʧʥʳʝ ʟʘʪʨʘʪʳ ʢʦʪʦʨʳʭ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʜʠʟʝʣʴʥʦʛʦ ʠ ʠʥʦʛʦ ʪʦʧʣʠʚʘ, ʤʘʟʫʪʘ, ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʫʛʣʷ, 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʝʚʳʰʘʶʪ ʜʝʩʷʪʴ ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ ʟʘ ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ; 

ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʦʚʦʜʷʱʠʭ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʬʠʥʘʥʩʠʨʫʝʤʳʝ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʙʶʜʞʝʪʘ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʪʘʢʞʝ ʠ ʚ ʜʦʙʨʦʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ. ʇʨʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ (ʵʥʝʨʛʦʘʫʜʠʪʝ) ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ, ʫʯʝʪʝ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʚʳʜʘʯʝ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʩʚʦʜʷʪʩʷ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ, 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʪʦʨʦʤʫ ʫʩʪʘʥʦʚʣʝʥʳ ʇʨʠʢʘʟʦʤ ʄʠʥʵʥʝʨʛʦ ʈʦʩʩʠʠ ʦʪ 19.04.2010 ˉ182.  

ʕʥʝʨʛʦʘʫʜʠʪ ʚʢʣʶʯʘʝʪ ʜʦʢʫʤʝʥʪʘʣʴʥʦʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʛʝʥʝʨʠʨʫʶʱʠʭ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʷʶʱʠʭ ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʚʘʝʪ ʚʩʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʥʝʨʛʦʙʘʣʘʥʩʘ ʠ ʚʳʷʚʣʷʝʪ ʥʘʣʠʯʠʝ ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ɼʘʣʝʝ 

ʵʥʝʨʛʦʘʫʜʠʪʦʨʳ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʢʘʢ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʝʛʦ ʨʝʘʣʠʟʘʮʠʶ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʝʰʝʥʠʝ ʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩ ʫʯʝʪʦʤ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. ʈʷʜ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʨʝʘʣʠʟʘʮʠʠ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. ʅʝ ʨʝʜʢʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʳʩʚʦʙʦʞʜʘʝʤʘʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʵʥʝʨʛʠʷ ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʠ 

ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʝʝ ʚ ʦʙʱʠʡ ʵʥʝʨʛʦʙʘʣʘʥʩ ʧʦʪʨʝʙʫʶʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, 

ʯʝʤ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʘʤʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ.  

ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʠ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ɺʕʈ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʦʙʦʨʦʪʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʊʕʎ. ɺ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʪʝʭʥʠʯʝʩʢʘʷ ʚʦʜʘ 

ʧʦʩʣʝ ʥʘʛʨʝʚʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʮʠʢʣʝ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʘʨʦʚʦʡ 

ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʪʫʨʙʠʥʳ) ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 20-35 
ʦ
ʉ ʧʦʩʪʫʧʘʝʪ ʥʘ ʦʭʣʘʞʜʝʥʠʝ ʚ ʛʨʘʜʠʨʥʶ, 

ʛʜʝ ʚ ʢʦʥʪʘʢʪʝ ʩ ʥʘʨʫʞʥʳʤ ʚʦʟʜʫʭʦʤ ʦʥʘ ʦʭʣʘʞʜʘʝʪʩʷ ʜʦ 5-25 
ʦ
ʉ, ʩʦʦʪʚʝʪʩʪʚʫʷ ʝʛʦ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʘ ʟʘʪʝʤ ʚʥʦʚʴ ʧʦʜʘʝʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʘʥʦʚʢʫ. ʅʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʦʭʣʘʞʜʝʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʝʧʣʦʚʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʘʪʤʦʩʬʝʨʳ; ʙʝʟʚʦʟʚʨʘʪʥʦʡ ʧʦʪʝʨʝ 

ʯʘʩʪʠ ʚʦʜʳ ʩ ʠʩʧʘʨʝʥʠʝʤ; ʢʨʦʤʝ ʪʦʛʦ, ʛʨʘʜʠʨʥʷ ï ʩʣʦʞʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ, 

ʪʨʝʙʫʶʱʝʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʭʣʘʞʜʝʥʥʦʡ ʚʦʜʳ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʅʘʧʨʠʤʝʨ, ʚ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚʳʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʫʨʙʠʥʦʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʛʣʫʙʠʥʦʡ ʚʘʢʫʫʤʘ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ, ʢʦʪʦʨʳʡ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ. ʊʘʢ ʚʦʟʥʠʢʘʝʪ ʧʦʨʦʯʥʘʷ 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʠ ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʪʫʨʙʠʥʦʡ, ʩʥʠʞʘʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. 



 

34 

 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʝʡ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʕʈ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʊʅ ʢʘʢ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʦʙʦʨʦʪʥʳʭ ʦʭʣʘʞʜʘʶʱʠʭ ʚʦʜ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʊʕʉ (ʪʘʙʣʠʮʘ 1).  
 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 
 

 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʠʭ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʦʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ 

ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʵʥʝʨʛʠʠ, çʚʦʟʚʨʘʱʘʝʤʦʤʫè ʚ 

ʧʨʠʭʦʜʥʫʶ ʯʘʩʪʴ ʵʥʝʨʛʦʙʘʣʘʥʩʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʥʠʮʝ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ 

(ʬʘʢʪʠʯʝʩʢʠʤ) ʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʦʢʫʤʝʥʪʘʣʴʥʦ ʨʘʩʯʝʪ ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ Qʅʇʊ 

ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ, ʠ ʵʥʝʨʛʦʘʫʜʠʪʦʨʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʝʛʦ ʦʮʝʥʢʠ 

ï ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ. ʇʦʪʝʥʮʠʘʣ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ Qʅʇʊ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʦʙʦʨʦʪʥʳʭ ʦʭʣʘʞʜʘʶʱʠʭ ʚʦʜ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʢʘʢ ʤʦʱʥʦʩʪʴ ʪʝʧʣʘ, ʪʝʨʷʝʤʦʛʦ ʚʦʜʦʡ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʚ ʛʨʘʜʠʨʥʝ: 
 

Qʅʇʊ=GʅʇʊĀʩʅʇʊĀ(t1-t2), ʢɺʪ          (1) 
 

ʛʜʝ Gʅʇʊ ï ʨʘʩʭʦʜ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ, ʢʛ/ʩ; ʩʅʇʊ ï ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ ʧʨʠ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʢɼʞ/(ʢʛĀʉ); t1, 
ʦ
ʉ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʭʦʜʝ, t2

 ʦ
ʉ ï ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʭʣʘʞʜʝʥʥʦʡ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ. ɼʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʧʨʠʭʦʜʥʫʶ ʯʘʩʪʴ ʵʥʝʨʛʦʙʘʣʘʥʩʘ 

ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʨʷʝʤʦʡ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʚ ʩʠʩʪʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʪʝʧʣʦʵʥʝʨʛʠʠ ʚʢʣʶʯʘʝʪʩʷ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ (ʊʅ). ʈʘʩʭʦʜ ʵʥʝʨʛʠʠ ʧʨʠ 

ʨʘʙʦʪʝ ʪʝʧʣʦʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʊʅʋ) ï Qʪʥʫ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʦʙʱʝʤ ʧʦʪʝʥʮʠʘʣʝ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ Qʦʙ,ɦ ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʪ 
 

Qʦʙ ɦ= Qʅʇʊ- Qʪʥʫ, ʢɺʪ,          (2) 
 

ʘ ʩ ʫʯʝʪʦʤ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʩʝʟʦʥʥʦʩʪʠ ʨʘʙʦʪʳ ʊʅʋ, Ű, ʯ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʚʨʘʱʘʝʤʦʡ 

ʵʥʝʨʛʠʠ ʕɻ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 
 

ʕɻ= Qʦʙ ɦĀ Ű, ʢɺʪĀʯ          (3). 
 

ʆʮʝʥʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʵʢʦʥʦʤʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʦʛʥʦʟʥʳʡ ʪʘʨʠʬ ʥʘ ʵʥʝʨʛʠʶ, ʩʦʟʜʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. ʈʘʩʯʝʪʘ ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ Qʦʙ ɦʚ 

ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʊʅ ʚ ʩʠʩʪʝʤʝ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʢʘʙʝʣʴʥʦʛʦ ʟʘʚʦʜʘ ʛ. ʀʨʢʫʪʩʢʘ 

ʨʘʩʩʤʦʪʨʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɺʕʈ ʚ ʪʝʧʣʦʩʥʘʙʞʝʥʠʠ ʵʢʦʥʦʤʠʷ ʩʨʝʜʩʪʚ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ɺʕʈ, ʩ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ɺʠʜ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʦʉ 

ʅʘʛʨʝʪʘʷ ʦʭʣʘʞʜʘʶʱʘʷ ʚʦʜʘ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʪʫʨʙʠʥ: tʚ Ò 25 õ 30 

 

ʆʪʭʦʜʷʱʠʝ ʜʳʤʦʚʳʝ ʛʘʟʳ ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ tʦ.ʛ Ó 100 

ʆʪʭʦʜʷʱʠʝ ʛʘʟʳ ʠ ʥʘʛʨʝʪʘʷ ʦʭʣʘʞʜʘʶʱʘʷ ʚʦʜʘ ʛʘʟʦʪʫʨʙʠʥʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

tʦ.ʛ Ó 100 

tʚ Ó 25 õ 30 

 

ʅʘʛʨʝʪʘʷ ʦʭʣʘʞʜʘʶʱʘʷ ʚʦʜʘ ʠʟ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʛʝʥʝʨʘʪʦʨʦʚ 

tʚ Ó 25 õ 30 

 

ʅʘʛʨʝʪʘʷ ʦʭʣʘʞʜʘʶʱʘʷ ʚʦʜʘ ʠʟ ʩʠʩʪʝʤʳ ʟʘʤʢʥʫʪʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʛʝʥʝʨʘʪʦʨʦʚ: 

tʚ Ó 25 õ 30 

 

ʅʘʛʨʝʪʳʡ ʚʦʟʜʫʭ ʠʟ ʩʠʩʪʝʤʳ ʨʘʟʦʤʢʥʫʪʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʛʝʥʝʨʘʪʦʨʦʚ 

tʚ Ò 60 õ 65 
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ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʨʘʙʦʪʢʠ ʝʛʦ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʫʩʪʘʥʦʚʢʘʭ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʕʈ ʚʳʷʚʣʷʝʪʩʷ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ 

ʚʘʨʠʘʥʪʦʚ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʜʘʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʕʈ, ʪʘʢ ʠ ʙʝʟ ʥʠʭ.  

ʆʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ, ʩʥʠʞʘʶʱʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʷʚʣʷʶʪʩʷ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʊʅʋ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʚʪʦʨʠʯʥʦʡ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ ʫʯʝʪʦʤ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʤʝʩʪʫ ʧʦʣʫʯʝʥʠʷ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʨʘʩʭʦʜʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɺʕʈ, 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ, ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʨʝʟʝʨʚʦʚ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʯʪʦ ʪʝʤ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʙʝʟʦʪʭʦʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ɺr ʷʚʣʝʥʠʝ ʨʝʟʝʨʚʦʚ ɺʕʈ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʝ ʠʭ ʧʨʠʚʣʝʯʝʥʠʝ 

ʥʘʨʷʜʫ ʩ ʧʦʚʳʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʩʥʠʞʘʝʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʵʥʝʨʛʦʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʪʝʧʣʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʝʤ ʤʘʩʩʳ ʚʨʝʜʥʳʭ ʛʘʟʦ-ʘʵʨʦʟʦʣʴʥʳʭ ʚʳʙʨʦʩʦʚ, 

ʵʢʦʥʦʤʠʝʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ ʠ ʫʜʝʰʝʚʣʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. 
 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʦʙʦʨʦʪʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 
 

ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

ʈʘʩʯʝʪʥʘʷ 

ʚʝʣʠʯʠʥʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʘʤʝʪʨʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʥʘ 

ʚʭʦʜʝ ʚ ʛʨʘʜʠʨʥʶ 

ʦʉ 18é27 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʛʨʘʜʠʨʥʠ 

ʦʉ 13é20 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 

ʈʘʩʭʦʜ ʦʭʣʘʞʜʘʶʱʝʡ 

ʚʦʜʳ 

ʪ/ʯ 424 ʉʨʝʜʥʠʡ ʧʦ ʛʦʜʫ 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʯ/ʩʫʪ 24  

ʇʦʪʝʥʮʠʘʣ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʪʝʧʣʦʚʦʛʦ 

ʥʘʩʦʩʘ ʚ ʩʠʩʪʝʤʫ 

ʦʙʦʨʦʪʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, Qʦʙ ɦ

ɻʢʘʣ 6 000 ɿʘ ʩʯʝʪ ʦʪʢʘʟʘ ʦʪ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʊʕʎ ʚ 

ʥʝʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 

ʢʫʙ.ʤ 

ʭʦʣʦʜʥʦʡ 

ʚʦʜʳ 

60 000 ɿʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʘ 

ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʝʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ 

ʪʘʢʞʝ ʫʩʪʨʘʥʝʥʠʷ ʧʦʪʝʨʴ 

ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʃʝʪ 5,2  

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 23 ʥʦʷʙʨʷ 2009 ʛ. N 261-ʌɿ çʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʦ 

ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʧʦʨʪʘʣ ɻʘʨʘʥʪ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://base.garant.ru/12171109/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.03.2014). 
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ʄʝʪʦʜ ʮʠʬʨʦʚʦʡ ʣʦʛʠʢʠ  

ʇʘʪʨʘʣʴ ɸ.ɺ. 
ʇʘʪʨʘʣʴ ɸ.ɺ. ʄʝʪʦʜ ʮʠʬʨʦʚʦʡ ʣʦʛʠʢʠ 

ʇʘʪʨʘʣʴ ɸʣʴʙʝʨʪ ɺʣʘʜʠʤʠʨʦʚʠʯ / Patral' Al'bert Vladimirovich ï ʠʥʞʝʥʝʨ-ʵʣʝʢʪʨʠʢ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɸʚʪʦʤʘʪʠʢʘ ʠ ʪʝʣʝʤʝʭʘʥʠʢʘè (ʃʕʊʀ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʦʜʥʦʛʦ ʜʚʦʠʯʥʦʛʦ ʢʦʜʘ ʚ ʜʨʫʛʦʡ ʜʚʦʠʯʥʳʡ ʢʦʜ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʥʠ ʤʝʪʦʜ 

ʂʚʘʡʥʘ, ʥʠ ʤʝʪʦʜ ɺʝʡʯʘ, ʥʠ ʕɺʄ. ʂʘʯʝʩʪʚʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʭʦʜʥʳʭ ʮʝʧʝʡ ʚ ʩʨʝʜʥʝʤ ʥʘ ʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʩʭʝʤʘ, ʢʦʜ, ʪʘʙʣʠʮʘ, ʠʥʜʠʢʘʪʦʨ, ʢʦʵʬʬʠʮʠʝʥʪ, ʣʦʛʠʢʘ. 
  

ʋɼʂ 681 
 

ɺʚʝʜʝʥʠʝ 
 

ʈʘʩʩʤʦʪʨʠʤ ʠʟʚʝʩʪʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʦʛʦ ʢʦʜʘ 

8-4-2-1 ʚ 7-ʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ - ʨʠʩ.1 [ʂʘʣʘʙʝʢʦʚ ɹ.ɸ., ʄʘʤʟʝʣʝʚ ʀ.ɸ. ï ʩʪʨ.191] ʠ ʨʠʩ.2 

[ʊʘʨʘʙʨʠʥ ɹ.ɺ. ï ʩʪʨ.681], ʧʦʩʪʨʦʝʥʥʳʝ ʤʝʪʦʜʦʤ ʤʠʥʠʤʠʟʘʮʠʠ ʩ ʧʦʤʦʱɹ ʶ ʢʘʨʪ ɺʝʡʯʘ.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ ʀ-ʅɽ. 

ʅʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʭʦʜʥʳʭ ʮʝʧʝʡ ʢ ʣʦʛʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʀ-ʅɽ 

ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦʩʪʨʦʝʥʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʢʦʜʘ [ɻʫʪʥʠʢʦʚ ɺ.ʉ. ï ʩʪʨ.94]. ɼʣʷ ʮʠʬʨʦʚʦʡ ʦʮʝʥʢʠ ʩʨʘʚʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʚʚʦʜʠʤ ʢʦʵʬʬʠʮʠʝʥʪ (ʂʨ.ʠ.ʚ.=n/N) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʚʭʦʜʥʳʭ ʮʝʧʝʡ (n) ʚ ʩʨʝʜʥʝʤ ʥʘ ʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ (N), ʢʦʪʦʨʳʡ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 

2.50. ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʭʦʜʥʳʭ ʮʝʧʝʡ (ʂʨ.ʠ.ʚ.) ʥʘ ʨʠʩ.1 ʨʘʚʝʥ 

2.60: (ʂʨ.ʠ.ʚ.=n/N=39/15= 2.60). ɺ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ (ʨʠʩ.2ʘ) ʫʤʝʥʴʰʝʥʦ ʦʙʱʝʝ ʯʠʩʣʦ (n) 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʭʦʜʥʳʭ ʮʝʧʝʡ ʜʦ 35 (n=35) ʢ ʣʦʛʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʀ-ʅɽ, ʥʦ ʫʚʝʣʠʯʝʥʦ 

ʯʠʩʣʦ (N) ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʀ-ʅɽ ʩ 15 ʜʦ 16 (N=16). ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʭʦʜʥʳʭ ʮʝʧʝʡ (ʂʨ.ʠ.ʚ.) ʨʘʚʝʥ 2.19: (ʂʨ.ʠ.ʚ.= n/N= 35/16 = 2.19). ʅʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ ʧʨʠ 














































































































































































