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The summary ï The technique and experimental researches of the municipal cleaning technics 

hair brushes mechanical characteristics, made by a hydrostatic extrusion method from the polypropylene 

received from various provider is developed. The abrasion process characteristics that can be used for an 

estimation of a resource of brushes of municipal cars are defined. 
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ʇʦʣʠʧʨʦʧʠʣʝʥʦʚʳʡ ʚʦʨʩ ʨʘʟʣʠʯ-

ʥʦʛʦ ʜʠʘʤʝʪʨʘ (ʦʪ 1,5 ʜʦ 3,0 ʤʤ) ʧʨʠʤʝ-

ʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪ-

ʨʫʢʮʠʡ ʱʝʪʦʢ ʢʦʤʤʫʥʘʣʴʥʳʭ ʤʘʰʠʥ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʣʝʪʥʝʛʦ ʠ ʟʠʤʥʝʛʦ 

ʧʦʜʤʝʪʘʥʠʷ ʜʦʨʦʛ ʠ ʫʣʠʮ [1]. ʉʘʤ ʧʦʣʠ-

ʧʨʦʧʠʣʝʥ (ʇʇ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩ-

ʮʚʝʪʥʦʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʢʦʪʦ-

ʨʦʝ ʧʦʣʫʯʘʶʪ ʧʦʣʠʤʝʨʠʟʘʮʠʝʡ ʤʦʥʦʤʝʨʘ 

ʧʨʦʧʠʣʝʥʘ. ʇʨʠ ʵʪʦʤ ʝʛʦ ʠʩʭʦʜʥʳʝ ʬʠʟʠ-

ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ t =20 
o
C: ʧʣʦʪʥʦʩʪʴʶ =(0,9 

õ1,1) 
.
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3
 ʢʛ/ʤ

3
; ʨʘʟʨʫʰʘʶʱʠʤ ʥʘʧʨʷʞʝ-

ʥʠʝʤ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ =(20 õ 38) ʄʇʘ; 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʫʜʣʠʥʝʥʠʝʤ  = 50 õ 100 

%; ʤʦʜʫʣʝʤ ʫʧʨʫʛʦʩʪʠ 1200 õ1400, ʄʇʘ.  

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʇʇ ʚʦʨʩʘ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʱʝʪʦʢ (ʙʦʣʝʝ 90% ʚʩʝʭ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʤʘʰʠʥ) ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, 

ʯʪʦ ʇʇ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚʳʤ ʧʦʯ-

ʪʠ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ ʧʦʣʠʤʝʨʦʤ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʝʛʦ ʩʚʦʡʩʪ-

ʚʘʤʠ: 

-ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘ-

ʪʫʨʘʤ (t ʧʣʘʚʣʝʥʠʷ = 175Áʉ); 

-ʚʳʩʦʢʘʷ ʫʜʘʨʥʘʷ ʧʨʦʯʥʦʩʪʴ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʦʣʠʤʝʨʘʤʠ, ʥʘ-

ʧʨʠʤʝʨ, ʧʦʣʠʵʪʠʣʝʥ, ʧʦʣʠʘʤʠʜʳ ʠ ʜʨ.); 

-ʚʳʩʦʢʘʷ ʩʪʦʡʢʦʩʪʴ ʢ ʤʥʦʛʦʢʨʘʪ-

ʥʳʤ ʠʟʛʠʙʘʤ; 

-ʥʠʟʢʘʷ ʧʘʨʦ- ʠ ʛʘʟʦʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ;  

-ʚʳʩʦʢʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪ ɹ (ʜʘʞʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʠʘʤʠʜʘʤʠ); 

-ʩʪʦʡʢʦʩʪʴ ʢ ʜʝʡʩʪʚʠʶ ʭʠʤʠʢʘʣʠʡ 

ʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦ-

http://www.multitran.ru/c/m.exe?t=137418_1_2
http://www.multitran.ru/c/m.exe?t=2347925_1_2
http://www.multitran.ru/c/m.exe?t=137418_1_2


ɸ.ɻ. ʃʝʧʝʰ, ɻ.ɺ. ʃʝʧʝʰ, ʀ.ʀ. ɺʦʨʦʥʮʦʚ 

8                                                                        ʅʀʀʊʊʉ  

ʝʜʠʥʝʥʠʡ ï ʩʦʣʝʡ, ʱʝʣʦʯʝʡ ʠ ʜʨ. ʭʠʤʠʯʝ-

ʩʢʠ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ. 

ʇʇ ʚʦʨʩ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʠʟ ʤʦʨʦʟʦʩʪʦʡʢʦʛʦ ʧʦʣʠʧʨʦʧʠʣʝʥʘ 

ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʤʝʪʦʜʦʤ ʵʢʩʪʨʫʟʠʠ. ɺ 

ʧʨʦʮʝʩʩʝ ʛʠʜʨʦʵʢʩʪʨʫʟʠʠ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʜʠʘʤʝʪʨ ʧʦʣʫʯʘʝʤʦʡ ʣʝʩʢʠ, ʠʟ ʢʦʪʦʨʦʡ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ, ʥʘʨʝʟʘʶʪ ʱʝʪʦʯʥʳʡ ʚʦʨʩ. 

ʇʨʦʮʝʩʩ ʛʠʜʨʦʵʢʩʪʨʫʟʠʠ ʧʨʠʜʘʝʪ ʤʘʪʝ-

ʨʠʘʣʫ ʇʇ ʣʝʩʢʠ ʘʥʠʟʦʪʨʦʧʥʫʶ ʩʪʨʫʢʪʫ-

ʨʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʥʘʣʠʯʠʝʤ ʧʨʦ-

ʜʦʣʴʥʳʭ ʚʦʣʦʢʦʥ, ʯʪʦ ʠʟʤʝʥʷʝʪ ʤʝʭʘʥʠ-

ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʝ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʝ ʩʨʦʢ 

ʩʣʫʞʙʳ [1].  

ɺ ʧʨʦʮʝʩʩʝ ʫʙʦʨʢʠ ʜʦʨʦʛ ʠ ʪʨʦ-

ʪʫʘʨʦʚ ʚʦʨʩ ʱʝʪʦʢ ʠʩʪʠʨʘʝʪʩʷ ʠ ʧʨʠ ʠʟ-

ʥʦʩʝ ʥʘ ʜʚʝ ʪʨʝʪʠ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʤʘʩ-

ʩʳ ʱʝʪʢʠ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ 

ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʩʪʦʠʤʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ ʱʝʪʦʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʚʝʣʠʢʘ, ʪʦ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʱʝʪʦʢ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʤʘʰʠʥ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʩʪʦʠ-

ʤʦʩʪʴ ʫʙʦʨʢʠ ʪʝʨʨʠʪʦʨʠʡ, ʜʦʨʦʛ ʠ ʪʨʦ-

ʪʫʘʨʦʚ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʨʦʢʘ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʠʟ-

ʥʘʰʠʚʘʥʠʷ ʱʸʪʦʢ , ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʘʢ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʱʝʪʢʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʤʘʪʝʨʠʘʣʘ ʝʝ ʚʦʣʦʢʦʥ (ʤʝʭʘ-

ʥʠʯʝʩʢʠʤʠ, ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤʠ ʠ ʜʨ.), ʪʘʢ 

ʠ ʫʩʣʦʚʠʷʤʠ ʩʠʣʦʚʦʛʦ ʠ ʩʢʦʨʦʩʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʯʠʱʘʝʤʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ ʠ ʥʝʢʦʪʦʨʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʨ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʦʙʱʘʝʪʩʷ ʦʧʳʪ 

ʦʧʨʝʜʝʣʝʥʠ ̫ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʠ ʫʜʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʠʟʥʦʩʘ ʱʝʪʦʯʥʦ-

ʛʦ ʚʦʨʩʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ʇʇ ʨʘʟʣʠʯ-

ʥʳʭ ʤʘʨʦʢ, ʜʣʷ ʮʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʘ ʱʝʪʦʢ ʢʦʤʤʫʥʘʣʴʥʳʭ ʤʘʰʠʥ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʦʚ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ (ʪʘʙʣ.1) 

ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʰʪʘʪʥʳʤ ʤʝʪʦʜʦʤ (ʤʝ-

ʪʦʜʦʤ ʛʠʜʨʦʵʢʩʪʨʫʟʠʠ) ʱʝʪʦʯʥʳʡ ʚʦʨʩ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʤʝʶʱʠʡ 

ʨʘʟʣʠʯʥʫʶ ʪʦʣʱʠʥʫ. 
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len PP 

H 2464 

Europe 0,3 0,9 1350 1450 29 10,0  

2 ɹʘʣʝʥ 

01003 

ʈʌ, ʈʝʩʧʫʙ-

ʣʠʢʘ ɹʘʰʢʦʨ-

ʪʦʩʪʘʥ, ʛ. ʋʬʘ 

0,4  0,9  1325 28,4 19,3 >70 

3 ʈʈ 

8300G 

ʈʌ, ʈʝʩʧʫʙ-

ʣʠʢʘ ʊʘʪʘʨ-

ʩʪʘʥ., ʛ. ʅʠʞ-

ʥʝʢʘʤʩʢ 

1,4   1300 28 12,0 604 

4-

5 

BP 

2000/ 

40j 362 

Korea Petro-

chemical IND. 

CO.,LTD 

0,31 0,8 

ʛ/3

0 

pel-

lets 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʷʪʠ ʚʘʨʠʘʥʪʦʚ 

ʱʝʪʦʯʥʦʛʦ ʚʦʨʩʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ 

ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʱʘʪʝʣʴʥʦ ʠʟʤʝʨʷ-

ʣʠʩʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ 

(ʨʠʩ.2) ʠ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.  

 

ʊʘʙʣʠʮʘ 2 ï ʈʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʦʙʨʘʟʮʦʚ 

ˉ ʚʘʨʠ-

ʘʥʪʘ 

ʐʠʨʠʥʘ, 

 , ʤʤ 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ, ʤʤ 
ɺr ʩʦʪʘ,

, ʤʤ 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ, ʤʤ 

  
ʈʠʩʫʥʦʢ 1 ï ʇʦʧʝʨʝʯʥʦʝ 

ʩʝʯʝʥʠʝ ʚʦʨʩʘ 

1.  2,25 0,09 3,19 0,08 

2.  2,07 0,02 3,16 0,04 

3.  2,20 0,05 3,36 0,04 

4.  2,03 0,04 3,00 0,04 

5.  1,44 0,02  1,80 0,05 

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʯʥʦʩʪʠ 

ʚʦʨʩʘ ʥʘ ʨʘʟʨʳʚ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘ-

ʰʠʥʝ ʀʄʄ-5 (ʨʠʩ.3). ʀʩʧʳʪʘʪʝʣʴʥʘʷ 

ʤʘʰʠʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʧʝʨʝ-

ʜʘʯʝʡ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ 

ʥʘ ʇʕɺʄ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʦʪʦʙʨʘʞʝʥʠʝ 

ʥʘ ʜʠʩʧʣʝʝ ʢʦʤʧʴʶʪʝʨʘ ʜʠʘʛʨʘʤʤʳ ʚ ʢʦ-

ʦʨʜʠʥʘʪʘʭ ñʫʩʠʣʠʝ-ʜʝʬʦʨʤʘʮʠʷò (ʨʠʩ.3).  

 
 

ʈʠʩʫʥʦʢ 2 ï ɻʠʩʪʦʛʨʘʤʤʳ ʠʟʤʝʨʝʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʤʝʨʦʚ  

 

ʆʧʳʪʥʳʝ ʦʙʨʘʟʮʳ (ʨʠʩ.3 ʚ) ʠʟʛʦ-

ʪʘʚʣʠʚʘʣʠʩʴ ʧʫʪʝʤ ʥʘʨʝʟʘʥʠʷ ʱʝʪʦʯʥʦʛʦ 

ʚʦʨʩʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʛʦ ʟʘ-

ʢʨʝʧʣʝʥʠʷ (ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ 

ʠ ʠʩʢʣʶʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʚ ʟʦʥʝ ʟʘ-

ʢʨʝʧʣʝʥʠʷ) ʢʦʥʮʳ ʦʙʨʘʟʮʦʚ ʦʙʤʘʪʳʚʘ-

ʣʠʩʴ ʤʝʜʥʦʡ ʪʦʥʢʦʡ ʧʨʦʚʦʣʦʢʦʡ (0,3 

ʤʤ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ (ʨʠʩ.4) ʟʘ-

ʱʠʪʳʚʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʨʘʟʨʳʚʘ ʦʙ-

ʨʘʟʮʦʚ ʚ ʠʭ ʨʘʙʦʯʝʡ ʯʘʩʪʠ (ʨʠʩ.3 ʛ). ʆʩ-

ʤʦʪʨ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʨʘʟʨʳʚʘ ʚʳʷʚʠʣ ʠʭ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʝ ʚʦʣʦʢʥʠʩʪʦʝ ʩʪʨʦʝ-

ʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʲʝʜʠʥʝʥʠʶ 

ʚʦʣʦʢʦʥ (ʧʨʦʜʦʣʴʥʦʤʫ ʨʘʩʩʣʦʝʥʠʶ) ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʟʨʳʚʘ (ʨʠʩ.3 ʛ). ʍʘʨʘʢʪʝʨ 

ʨʘʟʨʳʚʘ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘ-

ʢʦʚ.  

ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʘʪʝʨʠʘʣʦʚ (ʩʤ. ʪʘʙʣ. 3) ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ï ʨʝʟʫʣʴʪʘʪʳ ʦʙ-

ʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʧʘʢʝ ʧʨʦʛʨʘʤʤ Statistica. 

h
+

d
 

d 
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ʅʘ ʨʠʩ. 5 ʧʨʠʚʝʜʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʘʩʩʝʷʥʠʝ 

ʧʦʣʫʯʘʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʟ ʛʠʩʪʦʛʨʘʤʤ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʪʘ-

ʙʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʠʩʧʳʪʘʥʠʷʭ ʧʦʣʫʯʝʥʳ 

ʫ ʚʪʦʨʦʛʦ ʚʘʨʠʘʥʪʘ ʦʙʨʘʟʮʘ. ʅʘʠʙʦʣʴʰʠʝ 

ʨʘʟʙʨʦʩʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʧʝʨʚʦʛʦ ʠ ʧʷʪʦʛʦ ʦʙʨʘʟʮʦʚ. 

 

, 

 
ʈʠʩʫʥʦʢ 3 ï ʀʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ ʨʘʟʨʳʚ: ʘ) ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ; ʙ) ï ʦʙʨʘʟʝʮ ʚ 

ʟʘʭʚʘʪʘʭ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ; ʚ) ï ʦʙʨʘʟʮʳ ʜʦ ʠʩʧʳʪʘʥʠʷ; ʛ) ï ʦʙʨʘʟʮʳ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ. 

 

 
ʈʠʩʫʥʦʢ 4 ï ɼʠʘʛʨʘʤʤʳ ʨʘʟʨʳʚʘ ʦʙʨʘʟʮʦʚ (ʩ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟ-

ʤʝʨʝʥʠʡ) 

5 

4 

3 

2 

1 

ʘ) 

ʙ) 

ʚ) 

ʛ) 

l= 75 ʤʤ 
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ʘ)                                                                                         ʙ) 

 
ʚ) 

ʈʠʩʫʥʦʢ 5 ï ɻʠʩʪʦʛʨʘʤʤʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: ʘ) ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ  (Sigma), ʄʧʘ; ʙ) ï 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ , (ʜʝʣʴʪʘ) %; ʚ) ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ɽ (ʝ), ʄʧʘ. 

 
ʈʠʩʫʥʦʢ 6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ , ʄʧʘ ʦʪ ʣʠʥʝʡʥʦʡ ʜʝʬʦʨʤʘʮʠʠ , % ʦʙʨʘʟʮʦʚ 

 

ʀʟ ʛʨʘʬʠʢʦʚ (ʨʠʩ.4, 6) ʚʠʜʥʦ, ʯʪʦ 

ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ  ʦʪ 

ʣʠʥʝʡʥʦʡ ʜʝʬʦʨʤʘʮʠʠ  ʦʙʨʘʟʮʦʚ ʥʝ ʠʤʝʶʪ 

ʫʯʘʩʪʢʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʘʧʨʦʢʩʠʤʠʨʦʚʘʥʳ ʩ ʙʦʣʴʰʦʡ ʜʦʩʪʦʚʝʨʥʦ-

ʩʪʴʶ ( ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ) ʧʦʣʠ-

ʥʦʤʘʤʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ: 

, 

=0,9712; 

, 

=0,9866; 

, 

=0,9821;                                            (1) 

, 

=0,9803; 

, 

=0,9804. 

, % 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟ-

ʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦ-

ʛʦ ʪʨʝʥʠʷ ʠ ʠʟʥʘʰʠʚʘʥʠʷ ʚʦʨʩʘ ʱʝʪʦʢ 

ʧʦʜʤʝʪʘʣʴʥʦ-ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʠʩʭʦʜʠ-

ʣʠ ʠʟ ʧʦʜʦʙʠʷ ʧʨʦʮʝʩʩʘ ʧʦ ʚʨʝʤʝʥʥʳʤ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʷ.  

 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ˉ 

ʧ/

ʧ 

ʇʨʝʜʝʣ 

ʧʨʦʯʥʦ-

ʩʪʠ, ʄʧʘ 

ɼʦʚʝʨʠʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʚʘʣ, 

ʄʧʘ 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʦʝ ʫʜʣʠʥʝ-

ʥʠʝ, % 

ɼʦʚʝʨʠʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʚʘʣ, 

% 

ʉʝʢʫʱʠʡ 

ʤʦʜʫʣʴ 

ʧʨʦʜʦʣʴ-

ʥʦʡ ʫʧʨʫ-

ʛʦʩʪʠ, ʄʧʘ 

ɼʦʚʝʨʠʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʚʘʣ, 

ʄʧʘ 

1.  191,9 18,9 20,5 5,0 1133,9 89,1 

2.  216,0 2,4 17,8 0,9 1191,5 35,2 

3.  186,9 6,2 20,7 1,8 909,7 51,1 

4.  188,5 6,5 18,3 2,3 1159,7 52,5 

5.  185,8 19,7 14,4 2,1 1499,3 107,2 

 

ʀʩʭʦʜʷ ʠʟ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʘ ʚ ʟʦʥʝ ʪʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦ-

ʙʣʶʜʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ [3]: 

,             (2) 

ʛʜʝ: ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ; 

 ï ʚʨʝʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; ï ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʪʨʝʥʠʷ;  ï ʜʘʚʣʝʥʠʝ ʚ ʢʦʥʪʘʢʪʝ;  ï 

ʩʢʦʨʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ;  ï ʭʘʨʘʢʪʝʨʥʳʡ 

ʨʘʟʤʝʨ. 

ʊʘʢ ʠʩʭʦʜʷ ʠʟ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʥʘ-

ʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʢʦʤʤʫʥʘʣʴ-

ʥʳʭ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ  ʚ ʟʠʤʥʝʝ ʠ 

ʣʝʪʥʝʝ ʚʨʝʤʷ, ʢʦʪʦʨʳʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚ-

ʣʷʶʪ 13 ʠ 6 ʢʤ/ʯʘʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʫʯʠ-

ʪʳʚʘʷ, ʯʪʦ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʱʝʪʢʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʰʠʥ, ʜʦʩʪʠʛʘʝʪ n = 270 õ 

300 ʦʙ\ʤʠʥ, ʥʝʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ 

ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʚʦʨʩʘ ʙʫ-

ʜʝʪ ʜʦʩʪʠʛʘʪʴ ʚʝʣʠʯʠʥʳ  =11,8 ʤ/ʩ ʟʠ-

ʤʦʡ ʠ  =9,8 ʤ\ʩ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʧʨʠ ʟʥʘ-

ʯʝʥʠʠ ʝʝ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ D=550 ʤʤ. 

ɺ ʩʨʝʜʥʝʤ, ʱʝʪʢʘ ʤʦʞʝʪ ʠʟʥʦʩʠʪʴʩʷ ʥʘ 

D =240 ʤʤ ʦʪ ʩʚʦʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʜʠʤʝʪʨʘ, ʪʦʛʜʘ ʧʦʣʫʯʠʤ  =10,2 ʤ\ʩ ʟʠ-

ʤʦʡ ʠ =6,2 ʤ\ʩ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ. ʐʠʨʠʥʫ 

ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ ʚʦʨʩʘ ʩ ʜʦʨʦʞʥʳʤ ʧʦʢʨʳ-

ʪʠʝʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ [2] ʚʳʙʠʨʘʪʴ ʚ ʠʥ-

ʪʝʨʚʘʣʝ ʦʪ 60 ʜʦ 110 ʤʤ (ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ï ʜʣʷ ʥʦʚʦʡ ʱʝʪʢʠ, ʤʠʥʠʤʘʣʴ-

ʥʦʝ ï ʜʣʷ ʥʘʠʙʦʣʝʝ ʠʩʪʝʨʪʦʡ), ʯʪʦ ʩʦʩʪʘʚ-

ʣʷʝʪ 15,3 % ʦʪ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ. ʀʩʭʦ-

ʜʷ ʠʟ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʩʨʝʜʥʝ ʟʥʘʯʝʥʠʝ ʫʩʠʣʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʨʝʜʝʣʠʤ ʯʝʨʝʟ ʟʥʘʯʝ-

ʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ  ʟʘʚʠʩʠʤʦʩʪʴʶ 

. 

ʉ ʫʯʝʪʦʤ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʫʩʠʣʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʨʳʚʠʩʪʦʝ ʢʦʥʪʘʢʪʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦʨʩʠʥʳ ʠ ʜʦʨʦʞʥʦʛʦ 

ʧʦʢʨʳʪʠʷ, ʩʦʙʣʶʜʘʷ ʫʩʣʦʚʠʝ (2), ʤʦʞʥʦ 

ʟʘʤʝʥʠʪʴ ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʪʘʢʪʦʤ ʩʦ ʩʢʦ-

ʨʦʩʪʴʶ  ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʜʦ-

ʙʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘ-

ʨʳ ʪʨʝʥʠʷ, ʪ.ʝ. .  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥ ʠʩʧʳʪʘ-

ʪʝʣʴʥʳʡ ʩʪʝʥʜ ʀ-1, ʧʦʟʚʦʣʷʶʱʠʡ ʤʦʜʝ-

ʣʠʨʦʚʘʪʴ ʩʠʣʦʚʳʝ ʠ ʩʢʦʨʦʩʪʥʳʝ ʫʩʣʦʚʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʘʣʴʥʦʛʦ ʚʦʨʩʘ ʱʝʪʦʢ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʘʙʨʘʟʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

(ʨʠʩ.7).  

ʉʪʝʥʜ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʦʪʥʦ-

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʥʘ ʚʘʣʫ 

ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʙʨʘʟʠʚʥʳʡ 

ʜʠʩʢ 12 (ʨʠʩ.7) ʚʦ ʬʨʠʢʮʠʦʥʥʦʤ ʢʦʥʪʘʢʪʝ 

ʩ ʢʦʪʦʨʳʤ ʥʘʭʦʜʠʪʩʷ ʧʫʯʦʢ ʱʝʪʦʯʥʦʛʦ 

ʚʦʨʩʘ. ʉʪʝʥʜ ʧʦʟʚʦʣʷʝʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘ-

ʟʦʥʝ ʠʟʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʧʫ-

ʪʝʤ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 14 ʧʨʠʚʦʜʘ 

ʩʪʝʥʜʘ, ʘ ʪʘʢʞʝ ʫʩʠʣʠʝ ʧʨʠʞʘʪʠʷ ʧʫʯʢʘ 

ʱʝʪʦʯʥʦʛʦ ʚʦʨʩʘ ʠʣʠ ʦʪʜʝʣʴʥʦʡ ʚʦʨʩʠʥʳ 



ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʱʝʪʦʯʥʦʛʦ ʚʦʨʩʘ 

 ʢʦʤʤʫʥʘʣʴʥʦʡ ʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ 

ʊɽʍʅʀʂʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ʉɽʈɺʀʉɸ ˉ2 (16) 2011   13 

(ʛʨʫʟʘʤʠ 2), ʘ ʪʘʢʞʝ ʚʳʣʝʪ ʧʫʯʢʘ ʧʫʪʝʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʜʝʨʞʘʪʝʣʷ 3, 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʚʝʨʭʥʝʤ 4 ʠ ʥʠʞʥʝʤ 6 

ʢʨʦʥʰʪʝʡʥʘʭ ʬʠʢʩʠʨʫʶʱʠʤʠ ʚʠʥʪʘʤʠ 5. 

ʊ.ʦ. ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦ-

ʪʳ ʚʨʘʱʝʥʠʷ (ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ), 

ʚʨʝʤʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʢʦʥʪʘʢʪʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʫʩʣʦʚʠʡ ʧʦʜʦ-

ʙʠʷ (2) ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʳʭ ʫʩʣʦʚʠʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

 

              
ʘ)                                                               ʙ) 

 

ʈʠʩʫʥʦʢ 7 ï ʉʪʝʥʜ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʙʨʘʟʠʚʥʦʡ ʩʪʦʡʢʦʩʪʠ ʚʦʨʩʘ ʱʝʪʦʢ ʢʦʤʤʫʥʘʣʴʥʳʭ ʤʘ-

ʰʠʥ: ʘ) ï ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ; ʙ) ï ʚʥʝʰʥʠʡ ʚʠʜ. 1 ï ʢʨʦʥʰʪʝʡʥ; 2 ï ʥʘʛʨʫʟʢʘ; 3 ï ʜʝʨʞʘʪʝʣʴ; 4, 

6 ï ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʢʨʦʥʰʪʝʡʥʳ; ï ʰʪʦʢ; 5 ï ʬʠʢʩʠʨʫʶʱʠʝ ʚʠʥʪʳ;7 ï ʩʪʦʡʢʘ; 8 ï ʨʝʣʝ ʚʨʝʤʝʥʠ; 

9 ï ʠʥʚʝʨʪʦʨ; 10 ï ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ; 11 ï ʥʘʧʨʘʚʣʷʶʱʘʷ ʪʨʫʙʢʘ; 12 ï ʘʙʨʘʟʠʚʥʳʡ ʜʠʩʢ; 13 ï 

ʩʪʦʣ; 14 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ. 

 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʢʦʥʪʘʢʪʘ ʥʘ ʜʠʘ-

ʤʝʪʨʝ =160 ʤʤ ʥʝʦʙʭʦʜʠʤʘʷ ʩʢʦʨʦʩʪʴ 

ʩʢʦʣʴʞʝʥʠʷ () ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʘʙʨʘʟʠʚʥʦʛʦ ʢʨʫʛʘ 

, ʧʨʠ ʟʥʘʯʝʥʠʠ  2 , 

ʩʚʷʟʘʥʥʦʤ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴ-

ʞʝʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʠ 

ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʤʝʝʤ 

.  

ɺ ʪʘʙ. 4 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʥʘʰʠʚʘʥʠʷ ʧʫʯʢʘ ʱʝ-

ʪʦʯʥʦʛʦ ʚʦʨʩʘ. ʇʫʯʦʢ ʟʘʞʠʤʘʣʩʷ ʚ ʩʧʝʮʠ-

ʘʣʴʥʦʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʠ ʧʨʠʚʦʜʠʣʩʷ ʢ 

ʢʦʥʪʘʢʪʫ ʩ ʧʦʩʪʦʷʥʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʦʧʨʝ-

ʜʝʣʷʝʤʳʤ ʤʘʩʩʦʡ ʥʘʛʨʫʟʢʠ, ʨʘʚʥʦʡ 3,133 

ʅ ʠ ʚʨʝʤʝʥʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ . = 11,1 

ʤʠʥ. ʏʠʩʣʦ ʚʦʨʩʠʥ ʚ ʧʫʯʢʝ ʦʧʨʝʜʝʣʷʣʦʩʴ 

ʠʟ ʫʩʣʦʚʠʷ ʠʭ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʫʩʪʨʦʡʩʪʚʝ 

(ʦʪ 8 ʜʦ 20 ʰʪ.). ʇʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʙʝʩ-

ʧʝʯʠʚʘʣʦʩʴ ʜʘʚʣʝʥʠʝ ʚ ʢʦʥʪʘʢʪʝ 0,061 ï 

0,087 ʄʇʘ, ʯʪʦ ʘʜʝʢʚʘʪʥʦ ʨʝʘʣʴʥʳʤ ʫʩʣʦ-

ʚʠʷʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [3]. ɹʦʣʴʰʝʝ ʜʘʚʣʝ-

ʥʠʝ ʧʨʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʛʠʙʫ ʦʙʨʘʟ-

ʮʦʚ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢ ʪʨʝʥʠʶ ʧʦ ʠʭ ʙʦʢʦ-

ʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʙʣ. 4 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ 

ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʦʧʨʝʜʝʣʷʝʤʦ-

ʛʦ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦ-

ʜʠʤʦʩʪʴʶ ʫʩʣʦʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉ ʮʝ-

ʣʴʶ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʪʘʢʪʥʦʡ ʥʘ-

ʛʨʫʟʢʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʩʪʝʥʜʘ (ʨʠʩ. 7) ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦʝ ʪʦʨʮʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʚʦʨʩʘ ʩ ʘʙʨʘʟʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʥʪʨ-

ʪʝʣʘ (ʨʠʩ. 8). ɼʣʷ ʢʦʥʪʨʦʣʷ ʯʘʩʪʦʪʳ ʚʨʘ-

ʱʝʥʠʷ ʘʙʨʘʟʠʚʥʦʛʦ ʜʠʩʢʘ ʟʜʝʩʴ ʧʨʠʤʝ-

ʥʷʣʩʷ ʩʪʨʦʙʦʩʢʦʧ ʠ ʚʠʙʨʦʠʟʤʝʨʠʪʝʣʴʥʳʡ 
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