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ʈʠʩ. 1 

 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʛʨʦʤʥʳʡ ʤʘʛʥʠʪ, ʧʦʣʶʩʘ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʚʙʣʠʟʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʣʶʩʦʚ: 

ʚʙʣʠʟʠ ʩʝʚʝʨʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʶʩʘ C ʨʘʩʧʦʣʦʞʝʥ ʶʞʥʳʡ ʤʘʛʥʠʪʥʳʡ S, ʘ ʚʙʣʠʟʠ ʶʞʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʶʩʘ 

ʖ ʩʝʚʝʨʥʳʡ ʤʘʛʥʠʪʥʳʡ ʧʦʣʶʩ N (ʩʤ. ʨʠʩ. 1). ʄʘʛʥʠʪʥʳʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʣʶʩʘ ʥʝ ʩʦʚʧʘʜʘʶʪ, ʘ ʥʘʭʦʜʷʪʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 150 ʢʤ. 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʥʘ ʵʢʚʘʪʦʨʝ ʥʘʧʨʘʚʣʝʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ (ʪʦʯʢʘ ɺ), ʘ ʫ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ - ʚʝʨʪʠʢʘʣʴʥʦ (ʪʦʯʢʘ ɸ).  

ɺ ʦʩʪʘʣʴʥʳʭ ʪʦʯʢʘʭ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʥʘʧʨʘʚʣʝʥʦ ʧʦʜ ʥʝʢʦʪʦʨʳʤ ʫʛʣʦʤ Ŭ (ʪʦʯʢʘ ʂ). ɺʝʣʠʯʠʥʫ 

ʧʨʦʝʢʮʠʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʟʝʤʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ H
d

 ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʥʘʟʳʚʘʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ 3H
d
. ʅʘʧʨʘʚʣʝʥʠʝ ʵʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʥʘʧʨʘʚʣʝʥʠʝ  ʤʘʛʥʠʪʥʦʛʦ 

ʤʝʨʠʜʠʘʥʘ (ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʢʘʟʳʚʘʝʪ ʩʪʨʝʣʢʘ ʢʦʤʧʘʩʘ), ʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʥʝʛʦ, ʥʘʟʳ-

ʚʘʝʪʩʷ ʧʣʦʩʢʦʩʪʴʶ  ʤʘʛʥʠʪʥʦʛʦ  ʤʝʨʠʜʠʘʥʘ . ʋʛʦʣ Ŭ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʫʛʣʦʤ  ʥʘʢʣʦʥʝʥʠʷ, ʘ ʫʛʦʣ b  ʤʝʞʜʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʤʘʛʥʠʪʥʳʤ ʤʝʨʠʜʠʘʥʦʤ - ʫʛʣʦʤ ʩʢʣʦʥʝʥʠʷ. 

ʄʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʨʘʱʘʪʴʩʷ ʣʠʰʴ ʦʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʙʫʜʝʪ ʦʪʢʣʦʥʷʪʴʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ɿʝʤʣʠ (ʅ3). 

ɽʩʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʫʛʦʚʦʛʦ ʪʦʢʘ ʦʢʦʣʦ ʩʪʨʝʣʢʠ ʢʦʤʧʘʩʘ ʩʦʟʜʘʪʴ ʝʱʝ ʦʜʥʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʪʦ ʩʪʨʝʣʢʘ ʫʩʪʘʥʦʚʠʪʩʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʦʙʦʠʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʩʫʧʝʨʧʦʟʠʮʠʠ          += 1 3H H H , 

ʛʜʝ 1H  ï ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʥʥʦʛʦ ʢʨʫʛʦʚʳʤ ʪʦʢʦʤ ʚ ʢʘʪʫʰʢʝ;  

     3H  ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʪʦʢ, ʪʝʢʫʱʠʡ ʧʦ ʢʘʪʫʰʢʝ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʟʝʤʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʠʟʤʝʨʷʷ ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʩʪʨʝʣʢʠ ʢʦʤʧʘʩʘ. 

 
                                                                 2.  ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʢʨʫʛʦʚʦʛʦ ʪʦʢʘ 

ʀʥʜʫʢʮʠʶ ʠ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʮʝʥʪʨʝ  ʆ ʢʨʫʛʦʚʦʛʦ ʚʠʪʢʘ ʨʘʜʠʫʩʦʤ R, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʪʝʢʘʝʪ ʪʦʢ I 

(ʩʤ. ʨʠʩ. 2) ʤʦʞʥʦ ʥʘʡʪʠ  ʧʦ ʟʘʢʦʥʫ ɹʠʦ-ʉʘʚʘʨʘ-ʃʘʧʣʘʩʘ. ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ dB ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚ ʪʦʯʢʝ O ʵʣʝʤʝʥʪʦʤ 

dl ʚʠʪʢʘ ʩ ʪʦʢʦʤ, ʨʘʚʥʘ: 

                                                                                                                                                                     

 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʨʘʜʠʫʩ-ʚʝʢʪʦʨ r  ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʢ ʵʣʝʤʝʥʪʫ ʪʦʢʘ dl , ʘ ʧʦ ʤʦʜʫʣʶ ʨʘʚʝʥ ʨʘʜʠʫʩʫ ʚʠʪʢʘ  

R, ʪʘʢ ʯʪʦ                                   

                                                                                                                                           ʠ   r R=  

( )0

2

sin ,

4

Idl dl r
dB

r

mm

p
=

( )sin , 1dl r =



2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

ʇʦʵʪʦʤʫ ʵʣʝʤʝʥʪ ʪʦʢʘ dl ʩʦʟʜʘʸʪ ʚ ʮʝʥʪʨʝ ʚʠʪʢʘ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ  
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ʈʝʟʫʣʴʪʠʨʫʶʱʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʮʝʥʪʨʝ ʚʠʪʢʘ, ʩʦʟʜʘʚʘʝʤʦʝ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʦʢʘ dl ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ 

ʩʫʧʝʨʧʦʟʠʮʠʠ:                                                                
i

B dB=ä .                                                                    (2) 

ʊʘʢ ʢʘʢ ʚʩʝ ʚʝʢʪʦʨʳ dB ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʮʝʥʪʨʝ ʚʠʪʢʘ  (ʪʦʯʢʘ O)  ʨʘʟʣʠʯʥʳʤʠ ʫʯʘʩʪʢʘʤʠ dl  ʢʨʫʛʦʚʦʛʦ 

ʚʠʪʢʘ ʩ ʪʦʢʦʤ, ʥʘʧʨʘʚʣʝʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʯʝʨʪʝʞʘ ʦʪ ʥʘʩ,  ʪʦ ʚʝʢʪʦʨʥʦʝ ʫʨʘʚʥʝʥʠʝ  (2) ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ 

ʩʘʢʣʷʨʥʳʤ:                                            
i

B dB=ä .                                                                       (3)   

 ʇʨʠ ʩʪʨʝʤʣʝʥʠʠ  ʚʝʣʠʯʠʥʳ dl ʢ ʥʫʣʶ ʩʫʤʤʘ ʚ ʫʨʘʚʥʝʥʠʠ (3) ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʠʥʪʝʛʨʘʣʫ      B dB=ñ .             (4) 

 ʆʢʦʥʯʘʪʝʣʴʥʦ, ʧʦʜʩʪʘʚʠʚ (1) ʚ (4), ʧʦʣʫʯʠʤ:  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʮʝʥʪʨʝ ʢʨʫʛʦʚʦʛʦ ʚʠʪʢʘ ʩ ʪʦʢʦʤ ʨʘʚʥʘ  0
2
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R
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ʘ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʮʝʥʪʨʝ ʢʨʫʛʦʚʦʛʦ ʚʠʪʢʘ ʩ ʪʦʢʦʤ ʠʤʝʝʪ ʚʠʜ: 
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                                                                 3. ʆʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ  ʫʩʪʘʥʦʚʢʠ 

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ 

ʢʘʪʫʰʢʫ ʨʘʜʠʫʩʘ R ʩ ʥʝʢʦʪʦʨʳʤ ʯʠʩʣʦʤ ʚʠʪʢʦʚ n , ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʪʘʥʛʝʥʩ ï ʛʘʣʴʚʘʥʦʤʝʪʨʦʤ. ɺʝʣʠʯʠʥʘ ʨʘʜʠʫʩʘ 

ʢʘʪʫʰʢʠ ʠ ʯʠʩʣʦ ʚʠʪʢʦʚ ʚ ʢʘʪʫʰʢʝ ʫʢʘʟʘʥʳ ʥʘ ʫʩʪʘʥʦʚʢʝ. 

ɺ ʮʝʥʪʨʝ ʢʘʪʫʰʢʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʝ ʧʦʤʝʱʘʶʪ ʢʦʤʧʘʩ. ʄʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ  ʢʦʤʧʘʩʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʦʢʘ ʚ 

ʢʘʪʫʰʢʝ ʚʩʝʛʜʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʤʘʛʥʠʪʥʦʤʫ ʤʝʨʠʜʠʘʥʫ ɿʝʤʣʠ. 

ʄʘʛʥʠʪʥʳʤ ʤʝʨʠʜʠʘʥʦʤ ʥʘʟʳʚʘʝʪʩʷ ʚʦʦʙʨʘʞʘʝʤʘʷ ʣʠʥʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʶʞʥʳʡ ʠ ʩʝʚʝʨʥʳʡ ʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʘ ɿʝʤʣʠ. 

ʇʦʚʦʨʦʪʦʤ ʢʘʪʫʰʢʠ ʦʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ ʩʦʚʤʝʱʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʢʘʪʫʰʢʠ ʩ ʧʣʦʩʢʦʩʪʴʶ 

ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ. 

ɽʩʣʠ ʧʦʩʣʝ ʪʘʢʦʡ ʫʩʪʘʥʦʚʢʠ ʢʘʪʫʰʢʠ ʧʦ ʥʝʡ ʧʨʦʧʫʩʪʠʪʴ ʪʦʢ, ʪʦ ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ ʧʦʚʝʨʥʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ Ŭ .  

ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʥʘ ʤʘʛʥʠʪʥʫʶ ʩʪʨʝʣʢʫ ʙʫʜʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʜʚʘ ʧʦʣʷ: ʧʝʨʚʦʝ - . ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ɿʝʤʣʠ ʅ3  ʠ ʚʪʦʨʦʝ - ʩʦʟʜʘʥʥʦʝ ʪʦʢʦʤ - ʅ1. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʧʦʣʝʡ ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ ʟʘʡʤʝʪ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʜʚʫʭ 

ʧʦʣʝʡ ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʣʠʥʠʝʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʧʦʣʶʩʘ ʩʪʨʝʣʢʠ (ʩʤ. ʨʠʩ. 3) .  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʝ                 
1

ʟ

H
tg

H
a=                                                                           (6) 

ɺʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʅ1, ʩʦʟʜʘʥʥʦʛʦ ʪʦʢʦʤ ʚ ʮʝʥʪʨʝ ʦʜʥʦʛʦ ʚʠʪʢʘ, ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 1
2

I
H

R
= , 

ʛʜʝ I - ʪʦʢ, ʪʝʢʫʱʠʡ ʚ ʚʠʪʢʝ, R - ʨʘʜʠʫʩ ʚʠʪʢʘ ʢʘʪʫʰʢʠ. 

R 

dl 

n
d

 

B
d

 O dB  

   ʈʠʩ. 2 

2

p
 

I  



3 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʢʘʪʫʰʢʝ ʩ ʯʠʩʣʦʤ ʚʠʪʢʦʚ  n  ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:                        1
2

In
H

R
= .    

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ ʅ1 ʚ ʬʦʨʤʫʣʫ (6), ʧʦʣʫʯʠʤ ʥʝʦʙʭʦʜʠʤʫʶ ʥʘʤ ʨʘʩʯʸʪʥʫʶ ʬʦʨʤʫʣʫ:   

                                                                         3
2

In
H

Rtga
=                                                                                    (7) 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

                                               
                                                             ʨʠʩ . 4   ɺʥʝʰʥʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ 

 

ʇʦʨʷʜʦʢ   ʚr ʧʦʣʥʝʥʠ ̫ʨʘʙʦʪʳ 

1. ʇʦʚʦʨʘʯʠʚʘʷ ʢʘʪʫʰʢʫ ʛʘʣʴʚʘʥʦʤʝʪʨʘ 1, ʫʩʪʘʥʦʚʠʪʝ ʝʛʦ ʧʣʦʩʢʦʩʪʴ ʚ ʧʣʦʩʢʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ, ʘ  ʦʜʠʥ ʢʦʥʝʮ 

ʩʪʨʝʣʢʠ ʢʦʤʧʘʩʘ 2 ʩʦʚʤʝʩʪʠʪʝ  ʩ  0Á ʥʘ ʰʢʘʣʝ ʢʦʤʧʘʩʘ (ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ ʢʦʤʧʘʩʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʚ ʧʣʦʩʢʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ). 

2. ɺʢʣʯʁʠʪʝ ʩʝʪʴ  ʠ ʨʫʯʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʪʦʢʘ 3 ʫʩʪʘʥʦʚʠʪʝ ʪʦʢ ʚ ʢʘʪʫʰʢʝ ʚ ʧʨʝʜʝʣʘʭ (50-75) ʤɸ . ʂʘʢ ʪʦʣʴʢʦ ʩʪʨʝʣʢʘ 

ʢʦʤʧʘʩʘ ʧʨʠʜʝʪ ʚ ʨʘʚʥʦʚʝʩʠʝ, ʦʪʩʯʠʪʘʡʪʝ ʧʦ ʢʨʫʛʦʚʦʡ ʰʢʘʣʝ ʢʦʤʧʘʩʘ ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʩʪʨʝʣʢʠ  Ŭ. ʈʝʟʫʣʴʪʘʪʳ ʟʘʥʝʩʠʪʝ ʚ 
ʪʘʙʣʠʮʫ 1. 

3. ʇʦʚʪʦʨʠʪʝ ʦʧʳʪ ʝʱʸ ʜʚʘ  ʨʘʟʘ, ʧʨʠ ʵʪʦʤ ʪʦʢʠ ʠʟʤʝʥʷʡʪʝ  ʚ ʧʨʝʜʝʣʘʭ   (100-125) ʤɸ  ʠ  (150-175)  ʤɸ.  

4. ʇʦʜʩʪʘʚʣʷʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ I ʠ Ŭ  ʚ ʬʦʨʤʫʣʫ (7), ʥʘʡʜʠʪʝ ʪʨʠ ʟʥʘʯʝʥʠʷ H3.  
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ʈʝʟʫʣʴʪʘʪʳ ʟʘʥʝʩʠʪʝ ʚ ʪʘʙʣʠʮʫ 1. 

                                                                                                                                                                                  ʊʘʙʣʠʮʘ 1 
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6. ʆʙʨʘʙʦʪʘʡʪʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʤʝʪʦʜʠʢʝ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʚʝʪ ʟʘʧʠʰʠʪʝ ʚ ʚʠʜʝ:     

                                                                                     
3Hpkʟʟ StHH °= , 

ʛʜʝ
ʟi

ʟ

H
H

n
=
ä

, 
( )

2

( 1)ʟ

ʟi ʟ

H

H H
S

n n

-
=

-

ä
ʠ 

,
4.3

p k
t =  ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 95 %p= . 

n - ʯʠʩʣʦ ʦʧʳʪʦʚ. 

7.  ʉʨʘʚʥʠʪʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩ ʪʘʙʣʠʯʥʳʤ ʟʥʘʯʝʥʠʝʤ  ( 
ʊɸɹʟH = 20 

ɸ

ʤ
), ʨʘʩʩʯʠʪʘʡʪʝ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ  100%
ʊɸɹ

ʊɸɹ

ʟ ʟ

ʟ

H H

H
e

-
= Ö   ʠ ʩʜʝʣʘʡʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʚʦʜ. 

                                                               ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ  

 
1. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʝʛʦ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ ʜʣʷ  ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

2. ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ.   

3. ʉʠʣʳ ɸʤʧʝʨʘ ʠ ʩʠʣʘ ʃʦʨʝʥʮʘ. ʄʝʭʘʥʠʯʝʩʢʠʡ ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʢʦʥʪʫʨ ʩ ʪʦʢʦʤ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. 

4. ɿʘʢʦʥ ʌʘʨʘʜʝʷ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. 

5. ɿʘʢʦʥ ɹʠʦ ï ʉʘʚʘʨʘ ï ʃʘʧʣʘʩʘ. 

6. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ  ʙʝʩʢʦʥʝʯʥʦ ʜʣʠʥʥʦʛʦ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ, ʚ ʮʝʥʪʨʝ ʢʨʫʛʦʚʦʛʦ ʚʠʪʢʘ ʩ ʪʦʢʦʤ, 
ʩʦʣʝʥʦʠʜʘ ʠ ʪʦʨʦʠʜʘ ʩ ʪʦʢʦʤ. 

7. ʈʘʙʦʪʘ ʩʠʣ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʧʨʦʚʦʜʥʠʢʘ ʠʣʠ ʢʦʥʪʫʨʘ ʩ ʪʦʢʦʤ. 

8. ʕʥʝʨʛʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

9. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ, ʝʛʦ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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