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 ʇʨʠʚʝʜʝʥʳ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʛʦ ʪʦʢʘ ʩʠʥʭʨʦʥʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ. ʉʦʜʝʨʞʘʪʩʷ ʦʙʱʠʝ ʚʦʧʨʦʩʳ ʨʘʩʯʝʪʘ ʧʨʦʩʪʳʭ ʧʝʪʣʝʚʳʭ ʠ ʧʨʦʩʪʳʭ 

ʚʦʣʥʦʚʳʭ ʦʙʤʦʪʦʢ ʠ ʧʨʠʥʮʠʧ ʨʘʩʯʝʪʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. 

 ʇʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʠ çʇʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛè ʚʩʝʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ, ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʠ çʉʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚè ʚʩʝʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ, ʥʘʧʨʘʚ-

ʣʝʥʠʷ çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè ʧʨʦʬʠʣʴ çʕʣʝʢʪʨʦʤʝʭʘʥʠʢʘè, 

ʥʘʧʨʘʚʣʝʥʠʷ çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè ʧʨʦʬʠʣʝʡ çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʝʭʘʥʠʢʘ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʠʥʞʠʥʠʨʠʥʛè ʠ çʇʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘ-

ʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚè. 

 ʆʜʦʙʨʝʥʦ ʢ ʠʟʜʘʥʠʶ ʢʘʬʝʜʨʦʡ çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʘʧʧʘʨʘʪʳè. 
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1. ʈɸʉʏɽʊ ʄɸɻʅʀʊʅʆʁ ʎɽʇʀ  

ʄɸʐʀʅʓ ʇʆʉʊʆʗʅʅʆɻʆ ʊʆʂɸ 

 

ʆʩʥʦʚʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ dʌ ʥʘʟʳʚʘʝʪʩʷ ʧʦʪʦʢ ʚ ʚʦʟʜʫʰʥʦʤ ʟʘʟʦʨʝ 

d, ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ ʦʜʠʥ ʛʣʘʚʥʳʡ ʧʦʣʶʩ ʤʘʰʠʥʳ [2]. ɺʝʣʠʯʠʥʘ dʌ ʦʧʨʝʜʝʣʷʝʪ 

ʚʝʣʠʯʠʥʫ ʠʥʜʫʢʪʠʨʫʝʤʦʡ ʚ ʦʙʤʦʪʢʝ ʷʢʦʨʷ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ (ʕɼʉ).  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʄʇʊ) ʚʦʟʥʠʢʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ dʌ  ʦʪ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ. ʕʪʘ ʟʘʜʘʯʘ ʨʝ-

ʰʘʝʪʩʷ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʤʘʰʠʥʳ ʧʨʠ ʭʦʣʦʩʪʦʤ ʭʦʜʝ, ʢʦʛʜʘ ʪʦʢ 

ʷʢʦʨʷ ʨʘʚʝʥ ʥʫʣʶ 0ʘI =. ɺʩʣʝʜʩʪʚʠʝ ʩʠʤʤʝʪʨʠʠ ʫʩʪʨʦʡʩʪʚʘ ʤʘʰʠʥʳ ʠ ʨʘʚʝʥ-

ʩʪʚʘ ʧʦʪʦʢʦʚ ʚʩʝʭ ʧʦʣʶʩʦʚ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʘʛʥʠʪʥʫʶ ʮʝʧʴ ʦʜʥʦʡ ʧʘ-

ʨʳ ʧʦʣʶʩʦʚ.  

ʄʘʛʥʠʪʥʫʶ ʮʝʧʴ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʘ ʧʦʣʥʦʛʦ ʪʦʢʘ ʜʣʷ 

ʩʨʝʜʥʝʡ ʤʘʛʥʠʪʥʦʡ ʣʠʥʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʣʠʥʝʡʥʳʡ ʠʥʪʝʛʨʘʣ ʧʦ ʟʘʤʢʥʫʪʦ-

ʤʫ ʢʦʥʪʫʨʫ (ʮʠʨʢʫʣʷʮʠʷ) ʦʪ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʅ ʨʘʚʝʥ 

ʩʫʤʤʝ ʪʦʢʦʚ, ʦʭʚʘʯʝʥʥʳʭ ʢʦʥʪʫʨʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ:  

                                                             ñ ä= idʅ? ,                                                    (1) 

ʛʜʝ: H  ï ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ɸ/ʤ; 

       ?d  ï ʵʣʝʤʝʥʪ ʜʣʠʥʳ ʤʘʛʥʠʪʥʦʡ ʣʠʥʠʠ, ʤ; 

  äi  ï ʧʦʣʥʳʡ ʪʦʢ, ʦʭʚʘʪʳʚʘʝʤʳʡ ʤʘʛʥʠʪʥʦʡ ʣʠʥʠʝʡ, ɸ. 

ʊʦʯʥʦʝ ʚʳʯʠʩʣʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʠʥʪʝʛʨʘʣʘ (1) ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ 

ʦʧʨʝʜʝʣʝʥʠʝ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʥʘʥʠʝ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʧʦʣʷ. ʇʦʵʪʦʤʫ 

ʤʘʛʥʠʪʥʫʶ ʮʝʧʴ ʨʘʟʙʠʚʘʶʪ ʥʘ ʫʯʘʩʪʢʠ: ʚʦʟʜʫʰʥʳʡ ʟʘʟʦʨ d, ʟʫʙʮʳ ʷʢʦʨʷ zh , 

ʩʧʠʥʢʘ ʷʢʦʨʷ aL , ʛʣʘʚʥʳʡ ʧʦʣʶʩ mh , ʷʨʤʦ (ʩʪʘʥʠʥʘ) 
ʷ

L  ʠ ʟʘʤʝʥʷʶʪ ʠʥʪʝʛʨʘʣ 

(1) ʩʫʤʤʦʡ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʧʦʣʷ jH  ʧʦʩʪʦʷʥʥʘ ʚʜʦʣʴ ʤʘʛʥʠʪʥʦʡ ʣʠʥʠʠ ʜʣʠʥʦʡ jL , ʘ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ 

ʢʦʥʪʫʨʘ ʩʦʚʧʘʜʘʝʪ ʩ ʚʝʢʪʦʨʦʤ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ [3]: 

        
()

ʚ
j
ʤj Fu =ä ,       (2) 

ʛʜʝ: 
()

jj
j
ʤj Hu ?Ö=ä  ï ʤʘʛʥʠʪʦʜʚʠʞʫʱʘʷ ʩʠʣʘ (ʄɼʉ) j -ʛʦ ʫʯʘʩʪʢʘ ʤʘʛʥʠʪʥʦʡ 

ʮʝʧʠ, ɸ, jH  ï ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ɸ/ʤ; j? ï ʜʣʠʥʘ j -ʛʦ ʫʯʘʩʪʢʘ, 

ʤ. 

 ʉ ʫʯʝʪʦʤ ʧʨʠʥʷʪʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʠ ʜʣʠʥ ʫʯʘʩʪʢʦʚ ʧʦʣʫʯʠʤ: 

ʚʚʚʤʷʤmʤaʤzʤ IWFuuuuu Ö==++++d ,                     (3) 

ʛʜʝ: ; ; ; ; ;ʤ ʤz z z ʤʘ ʘ a ʤm m m ʤʷ ʷ ʷʠ ʅ ʠ ʅ h ʠ ʅ L ʠ ʅ h ʠ ʅ Ld dd¡= Ö = Ö = Ö = Ö = Öddd kÖ=¡  ʵʢʚʠ-

ʚʘʣʝʥʪʥʳʡ ʚʦʟʜʫʰʥʳʡ ʟʘʟʦʨ, ʤ. 
 ʄʘʛʥʠʪʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʥʘ ʧʦʣʶʩ: 

ʚʚʚ IWF Ö=
.            (4)

 

 

ʅʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʝʣʠʯʠʥʳ ʠ ʠʭ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 1..



 

ʨʘʩʯʝʪʫ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʄʇʊ 



1.1 ʆʧʨʝʜʝʣʝʥʠʝ ʄɼʉ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ 

 

 ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʠʤʝʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʚʦʟʜʫʰʥʦʤ ʟʘʟʦʨʝ, 

ʥʘ ʢʦʪʦʨʳʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʴ (ʜʦ 60é80%) ʧʦʣʥʦʡ ʄɼʉ. ʆʧʨʝʜʝ-

ʣʠʤ ʨʘʟʤʝʨʳ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ. 

 ʉʝʨʜʝʯʥʠʢ ʷʢʦʨʷ ʚʳʧʦʣʥʝʥ ʙʝʟ ʨʘʜʠʘʣʴʥʳʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ, ʧʦ-

ʵʪʦʤʫ ʜʣʠʥʘ ʧʘʢʝʪʦʚ ʷʢʦʨʷ ʩ? ʨʘʚʥʘ ʘʢʪʠʚʥʦʡ ʜʣʠʥʝ ʷʢʦʨʷ ʘ?. ʆʩʝʚʘʷ ʜʣʠʥʘ 

ʧʦʣʶʩʥʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ ʪ?  ʥʘ 5 ʤʤ ʤʝʥʴʰʝ ʜʣʠʥʳ ʷʢʦʨʷ 
ʘ?. 

1.1.1 ʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʷʢʦʨʷ, ʤ: 

                                                  
( )

1
,

2 a ʪd= +

,                                                  (5) 

ʛʜʝ: ?m
 ï ʦʩʝʚʘʷ ʜʣʠʥʘ ʧʦʣʶʩʥʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ, ʤ: 

                                                     ( ) ,3105 -Ö-=
am
??                                             (6) 

 1.1.2 ʈʘʩʯʝʪʥʘʷ ʰʠʨʠʥʘ ʧʦʣʶʩʥʦʡ ʜʫʛʠ, ʤ: 

                                                            
,b tadd Ö=
                                                      (7) 

ʷʢʦʨʷ da  ï ʨʘʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʶʩʥʦʡ ʜʫʛʠ;
 

tï ʧʦʣʶʩʥʦʝ ʜʝʣʝʥʠʝ, ʤ: 

                                                              
p

Da

2

p
t= .                                           (8) 

 1.1.3 ʇʣʦʱʘʜʴ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ, ʤ2: 

                                                           ddd ?Ö=bS
.                                                     (9)

 

1.1.4 ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʟʫʙʯʘʪʳʤ ʩʪʨʦʝ-

ʥʠʝʤ ʷʢʦʨʷ: 

                                                          

,
t

t
k

dg
d

11

1

-
=

                                                  (10) 

ʛʜʝ:  

,
b

b

ʇ

ʇ

d

d
g

+

ö
÷

õ
æ
ç

å

=

5

2

1                                                          (11) 

3 3 ,ʇ zb t b= -               (12) 
( )

3

2
,a zD h

t
Z

p -
=

             (13)
 

1
3

1

3

,z

z

t
b

t

b

=
å õ
æ ö
ç ÷

              (14) 
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ʇb  ï ʰʠʨʠʥʘ ʦʪʢʨʳʪʠʷ ʧʘʟʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ, ʤ; 



1t  ï ʚʝʣʠʯʠʥʘ ʟʫʙʮʦʚʦʛʦ ʜʝʣʝʥʠʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʤ; 

3t  ï ʚʝʣʠʯʠʥʘ ʟʫʙʮʦʚʦʛʦ ʜʝʣʝʥʠʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʤ; 

3zb ï ʨʘʩʯʝʪʥʘʷ ʰʠʨʠʥʘ ʟʫʙʮʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ.  

ʆʙʳʯʥʦ .,,k 35111 ·=d  

 1.1.5 ʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʤʘʛʥʠʪʥʦʡ ʣʠʥʠʠ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʥʦ ʧʦʣʶʩʥʦʝ 

ʜʝʣʝʥʠʝ, ʤ: 

                                                              ddd kÖ=¡                                                     (16) 

 1.1.6 ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ, ɺʙ: 

                                                           
,ʥ ʥʌ S Bd d d= Ö
                                                 (17)

 

ʛʜʝ: ʥɺd  ï ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʚʦʟʜʫʰʥʦʤ ʟʘʟʦʨʝ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʨʠʩʫʥʢʫ ʧʨʠʣʦʞʝʥʠʷ 1, ʊʣ. 

1.1.7 ʄɼʉ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ, ɸ: 

                                                            

,
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/

m

d
d

d
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Ö

=

                                                 (18)

 

ʛʜʝ: 610256,1
0

-Ö=m ï ʧʦʩʪʦʷʥʥʘʷ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ɻ/ʤ. 

 

1.2 ʆʧʨʝʜʝʣʝʥʠʝ ʄɼʉ ʟʫʙʮʦʚʦʡ ʟʦʥʳ. 

  

 ʆʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʣʝ ʚ ʦʜʥʦʤ ʵʣʝʤʝʥʪʝ ʟʫʙʮʦʚʦʡ ʟʦʥʳ ï ʟʫʙʮʦ-

ʚʦʤ ʜʝʣʝʥʠʠ 
1
t . 

 ʆʧʨʝʜʝʣʠʤ ʨʘʩʯʝʪʥʫʶ ʜʣʠʥʫ ʫʯʘʩʪʢʘ. 

 1.2.1 ʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʟʫʙʮʦʚ ʷʢʦʨʷ, ʤ: 

                                                           
,kʩʪaz Ö=??
                                                  (19)

 

ʛʜʝ:   980,kʩʪ=  ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʩʪʘʣʠ. 

 1.2.2 ɺʝʣʠʯʠʥʘ ʟʫʙʮʦʚʦʛʦ ʜʝʣʝʥʠʷ, ʤ:  

- ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

( );ttt 312
2

1
+=

                      (20) 

 1.2.3 ʈʘʩʯʝʪʥʘʷ ʰʠʨʠʥʘ ʟʫʙʮʘ, ʤ: 

- ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

                                                            
;btb ʇz -=11                                                 (21)

 

 - ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

( );bbb zzz 312
2

1
+=                                                 (22) 

                                                                                                             

 

1.2.4 ʉʝʯʝʥʠʝ ʟʫʙʮʦʚ ʷʢʦʨʷ, ʤ2: 

                                                            
,bS zzizi ?Ö=
                                                (23)

 

ʛʜʝ:   321 ,,i=  ï ʯʘʩʪʠ ʟʫʙʮʘ.  

 1.2.5 ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ, ʊʣ: 



 -  ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʫʙʮʘ 

                                                               

;
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                                                (24) 

- ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʟʫʙʮʘ 

                                                               

;
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2
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d=

                                               (25) 

- ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʫʙʮʘ 

                                                               

,
S

ʌ
B

z

ʥz'
z

3
3

d=

                                               (26)

 

ʛʜʝ: 
ʥz
ʌ
d

 ï ʥʦʤʠʥʘʣʴʥʳʡ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ, ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ ʦʜʥʦ ʟʫʙʮʦʚʦʝ ʜʝ-

ʣʝʥʠʝ, ɺʙ: 

                                                          
.tBʌ ʥʥz ddd ?ÖÖ= 1                                          (27) 

 
1.2.6 ɿʫʙʮʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ: 

                                                                
zi

i

zi
S

t
ʂ d

?Ö
= ,                                              (28) 

ʛʜʝ:   321 ,,i=  ï ʯʘʩʪʠ ʟʫʙʮʘ.  

1.2.7 ʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʤʘʛʥʠʪʥʦʡ ʣʠʥʠʠ ʟʫʙʮʦʚʦʛʦ ʩʣʦʷ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 

ʦʜʥʦ ʧʦʣʶʩʥʦʝ ʜʝʣʝʥʠʝ, ʤ:  

zz hL = .                (29) 

1.2.8 ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʟʫʙʮʦʚʦʡ ʟʦʥʝ: 

( )
321

4
6

1
zzzzʨ

HHʅH ++= ,                (30) 

ʛʜʝ 1zH , 2zH , 3zH - ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʟʫʙʮʦʚʦʡ 

ʟʦʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʫʯʝʪʦʤ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚ ʵʪʠʭ ʯʘʩʪʷʭ ʧʦ ʢʨʠʚʳʤ 1 

(ʧʨʠʣʦʞʝʥʠʝ 2) 

1.2.9 ʄɼʉ ʟʫʙʮʦʚʦʡ ʟʦʥʳ, ɸ: 

 

zpzz
HhF =                   (31) 

 

1.3 ʆʧʨʝʜʝʣʝʥʠʝ ʄɼʉ ʛʣʘʚʥʦʛʦ ʧʦʣʶʩʘ 

 

 1.3.1 ʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʩʝʨʜʝʯʥʠʢʘ ʛʣʘʚʥʦʛʦ ʧʦʣʶʩʘ, ʤ: 

                                                             .
ʩʪmmp

kÖ=??                                                (32) 

 1.3.2 ʈʘʩʯʝʪʥʘʷ ʰʠʨʠʥʘ ʩʝʨʜʝʯʥʠʢʘ, ʤ: 

                                                          ,
ɺ

ʌ
b

ʪʨʪʥ

mʥ
m

?Ö
=                                               (33) 

ʛʜʝ: 
ʪʥ
ʌ  ï ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʚ ʩʝʨʜʝʯʥʠʢʝ ʛʣʘʚʥʦʛʦ ʧʦʣʶʩʘ, ɺʙ: 

                                                           ʥʪʥ ʌʌ dsÖ= ;                                                (34) 

        s ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʛʥʠʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ; 



       ( )6,12,1 ·=
ʪʥ
ɺ  ʊʣ ï ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʩʝʨʜʝʯʥʠʢʝ ʛʣʘʚʥʦʛʦ ʧʦʣʶʩʘ. 

 1.3.3 ʉʝʯʝʥʠʝ ʩʝʨʜʝʯʥʠʢʘ ʛʣʘʚʥʦʛʦ ʧʦʣʶʩʘ, ʤ2: 

                                                          
.bS mpmm ?Ö=
                                                 (35) 

1.3.4 ʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʤʘʛʥʠʪʥʦʡ ʣʠʥʠʠ ʚ ʩʝʨʜʝʯʥʠʢʝ ʛʣʘʚʥʦʛʦ ʧʦʣʶʩʘ, 

ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʥʦ ʧʦʣʶʩʥʦʝ ʜʝʣʝʥʠʝ, ʤ:
  

                                                              mm hL = .                                                      (36)
 

 

1.3.5 ʄɼʉ ʛʣʘʚʥʦʛʦ ʧʦʣʶʩʘ, ɸ: 

mmm
HhF = ,                 (37)

 
ʛʜʝ mH - ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʛʣʘʚʥʦʛʦ ʧʦʣʶʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩ ʫʯʝʪʦʤ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʧʦ ʢʨʠʚʳʤ 1 (ʧʨʠʣʦʞʝʥʠʝ 2). 

 

1.4 ʆʧʨʝʜʝʣʝʥʠʝ ʄɼʉ ʩʧʠʥʢʠ ʷʢʦʨ̫ 

 

1.4.1 ʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʩʧʠʥʢʠ ʷʢʦʨʷ, ʤ: 

                                                           .kʩʪʘʘʨ Ö=??                                                 (38) 

 1.4.2 ɺʳʩʦʪʘ ʩʧʠʥʢʠ ʷʢʦʨʷ, ʤ:  

                                                          ,
B

ʌ
h

apaʥ

ʘʥ
a

?Ö
=                                                 (39) 

ʛʜʝ: 
ʘʥ
ʌ  ï ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʚ ʩʧʠʥʢʝ ʷʢʦʨʷ, ɺʙ: 

                                                             
;

2

ʥ

ʘʥ

ʌ
ʌ d=

                                                    (40)
 

       ( )5,10,1 ·=
ʘʥ
ɺ  ʊʣ ï ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʩʧʠʥʢʝ ʷʢʦʨʷ. 

1.4.3 ʉʝʯʝʥʠʝ ʩʧʠʥʢʠ ʷʢʦʨʷ, ʤ2: 

                                                           
.hS ʘʨaa ?Ö=
                                                 (41) 

 1.4.4 ʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʤʘʛʥʠʪʥʦʡ ʣʠʥʠʠ ʚ ʩʧʠʥʢʝ ʷʢʦʨʷ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 

ʦʜʥʦ ʧʦʣʶʩʥʦʝ ʜʝʣʝʥʠʝ, ʤ: 

                                               

( )
.

h

p

hhD
L aaza

a
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1.4.5 ʄɼʉ ʩʧʠʥʢʠ ʷʢʦʨʷ, ɸ: 

aaa
HLF = ,                (43) 

ʛʜʝ ʘH - ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʩʧʠʥʢʝ ʷʢʦʨʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ 

ʫʯʝʪʦʤ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʧʦ ʢʨʠʚʳʤ 1 (ʧʨʠʣʦʞʝʥʠʝ 2). 

 

1.5 ʆʧʨʝʜʝʣʝʥʠʝ ʄɼʉ ʷʨʤʘ ʩʪʘʥʠʥ r

 

1.5.1 ʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʩʪʘʥʠʥʳ [3], ʤ: 

.4,0
ʷ aʪp

D+=??                (44) 

 1.5.2 ɺʳʩʦʪʘ ʩʪʘʥʠʥʳ, ʤ: 



,
ʷʨʷʥ

ʷʥ

ʷ
ɺ

ʌ
h

?Ö
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(45) 

ʛʜʝ: 
ʷʥ
ʌ  ï ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʚ ʩʪʘʥʠʥʝ, ɺʙ: 

                                                             
;

2

ʪʥ

ʷʥ

ʌ
ʌ =

                                                   (46)
 

       ( )2,11,1 ·=
ʷʥ
ɺ  ʊʣ ï ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʩʪʘʥʠʥʝ. 

1.5.3 ʉʝʯʝʥʠʝ ʩʪʘʥʠʥʳ, ʤ2: 

                                                            
.

ʷʨʷʷ
hS ?Ö=

                                                  (47) 

 1.5.4 ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʤʘʛʥʠʪʥʦʡ ʣʠʥʠʠ ʚ ʩʪʘʥʠʥʝ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʥʦ 

ʧʦʣʶʩʥʦʝ ʜʝʣʝʥʠʝ, ʤ: 

                                           

( )[ ]
.
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 1.5.5 ʄɼʉ ʷʨʤʘ ʩʪʘʥʠʥʳ:
 

ʷ ʷ ʷF L H= ,                (49) 

ʛʜʝ ̫H - ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʷʨʤʝ ʩʪʘʥʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ 

ʫʯʝʪʦʤ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʧʦ ʢʨʠʚʳʤ 1 (ʧʨʠʣʦʞʝʥʠʝ 2). 

 

1.6 ʇʦʩʪʨʦʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ  

ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

 

ʈʘʩʯʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʤʘʰʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʜʣʷ ʧʷʪʠ ʟʥʘʯʝʥʠʡ ʦʩʥʦʚʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʧʦ ʪʘʙʣʠʮʝ 3. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʟʫʙʮʦʚʦʡ ʟʦʥʝ, ʚ ʧʦʣʶʩʘʭ, ʚ ʩʧʠʥʢʝ ʷʢʦʨʷ ʠ ʚ 

ʷʨʤʝ ʩ ʫʯʝʪʦʤ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʙ-

ʣʠʯʥʳʝ ʜʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ 2. 

ʇʨʠ / 1,8ziɺ ¢  ʊʣ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʘʙʣʠ-

ʮʘʤ ʧʨʠʣʦʞʝʥʠʷ 2. ɽʩʣʠ,/
ziɺ>1,8 ʊʣ, ʪʦ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʢʨʠʚʳʤ 1 [ʧʨʠʣʦʞʝʥʠʝ 2]. 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3 ʩʪʨʦʠʪʩʷ ʢʨʠʚʘʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʤʘʰʠʥʳ 

( )ʥ ʚʌ Fd = . 
ʆʙʱʠʡ ʚʠʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2. 

1.7 ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʳʱʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ 

1.7.1 ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʳʱʝʥʠʷ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ:  

                                                              ,
ʥ

ʚ

F

F
k

d

m

ä
=                                                   (50) 

ʛʜʝ ʚFä ï ʩʫʤʤʘʨʥʘʷ ʄɼʉ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʠʥ ʧʦʣʶʩ, ɸ:
 

 



ʊʘʙʣʠʮʘ 2 

ɼʘʥʥʳʝ ʨʘʩʯʝʪʘ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

 

ʋʯʘʩʪʦʢ ʈʘʟʤʝʨʳ, ʤ ʈʘʩʯʝʪʥʘʷ ʤʘʛ-

ʥʠʪʥʘʷ ʣʠʥʠʷ 

iL, ʤ 

ʄʘʛʥʠʪʥʳʡ ʧʦ-

ʪʦʢ iʌ, ɺʙ 

ʄʘʛʥʠʪʥʘʷ ʠʥ-

ʜʫʢʮʠʷ iB, ʊʣ ɼʣʠʥʘ i?, ʤ ʐʠʨʠʥʘ ib ,
i

t  ʤ ʇʣʦʱʘʜʴ iS, ʤ2 
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ʊʘʙʣʠʮʘ 3 

ɼʘʥʥʳʝ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ 
ɿʥʘʯʝʥʠʝ ʧʨʠ 

ʥʌd5,0  ʥʌd75,0  
ʥʌd9,0  

ʥʌd  
ʥʌd15,1  

ʆʩʥʦʚʥʦʡ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ, dʌ , ɺʙ      

ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʚʦʟʜʫʰʥʦʤ ʟʘʟʦʨʝ, ɺŭ, ʊʣ      

ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʫʙʮʘ, 
1zɺ , ʊʣ      

ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʟʫʙʮʘ, 
2zɺ , ʊʣ      

ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʫʙʮʘ, 
3zɺ , ʊʣ      

ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʧʦʣʩʁʘʭ, 
ʪɺ
, ʊʣ      

ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʩʧʠʥʢʝ ʷʢʦʨʷ, 
ʘɺ
, ʊʣ      

ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʩʪʘʥʠʥʝ, ɺ̫, ʊʣ      

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʟʫʙʮʦʚʦʡ ʟʦʥʝ:
1zʅ , ɸ/ʤ      

2zʅ , ɸ/ʤ      

3zʅ
, ɸ/ʤ      

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ: 
( )

321
4

6

1
zzzzʨ

HHʅH ++=
, ɸ/ʤ 

     

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʧʦʣʶʩʘʭ, 
ʪʅ , ɸ/ʤ      

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʩʧʠʥʢʝ ʷʢʦʨʷ, 
ʘʅ
, ɸ/ʤ      

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʷʨʤʝ ʩʪʘʥʠʥʳ, ʅ̫ , ɸ/ʤ      

ʄɼʉ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ: 
ɸ

ɺ
F

ʥ,

0

/

m
d

d

dÖ
=

 
     

ʄɼʉ ʟʫʙʮʦʚʦʡ ʟʦʥʳ ʷʢʦʨʷ:
zpzz

HhF = , ɸ      

ʄɼʉ ʛʣʘʚʥʳʭ ʧʦʣʶʩʦʚ: 
mmm

HhF = , ɸ      

ʄɼʉ ʩʧʠʥʢʠ ʷʢʦʨʷ: 
aaa

HLF = , ɸ      

ʄɼʉ ʩʪʘʥʠʥʳ: 
ʷʷʷ HLF = , ɸ      

ʄɼʉ ʥʘ ʦʜʠʥ ʧʦʣʶʩ: ää
=

=
n

ʢ

ʢʚ
FF

1

, ɸ      
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.̫FFFFFF amzʚ
++++=ä d              (51) 

 

1.7.2 ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʳʱʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʤ ʧʫʪʝʤ:
 

 

                                                                
.

ʘʚ

ʘʩ
k =
m                                                     (52) 

 
ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʩʳʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩ. 2.

 
ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʩʳʱʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʨʘʩʯʝʪʥʳʤ ʧʫ-

ʪʝʤ, ʩʨʘʚʥʠʚʘʝʪʩʷ ʩʦ ʟʥʘʯʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʛʨʘʬʠʯʝʩʢʠ. ʆʙʳʯʥʦ ʧʨʠ ʧʦʪʦʢʘʭ 

ʤʝʥʴʰʠʭ ʠʣʠ ʨʘʚʥʳʭ ʥʦʤʠʥʘʣʴʥʦʤʫ kɛ = 1 õ 1,35, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ kɛ = 1,7 

õ 2,0 

 1.7.3 ʇʦʩʪʨʦʝʥʠʝ ʵʩʢʠʟʘ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ɺʩʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʩʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʫ 2, ʘ ʩʘʤ ʵʩʢʠʟ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

  

 

1.8 ʈʘʩʯʝʪ ʧʨʦʩʪʦʡ ʧʝʪʣʝʚʦʡ ʦʙʤʦʪʢʠ ʄʇʊ 

 

 ɺ ʦʙʤʦʪʢʘʭ ʷʢʦʨʝʡ ʤʘʰʠʥ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ, ʝʩʣʠ ʤʘʰʠʥʘ ʨʘʙʦʪʘʝʪ ʚ ʜʚʠʛʘʪʝʣʴʥʦʤ 

ʨʝʞʠʤʝ, ʠ ʥʘʦʙʦʨʦʪ ï ʤʝʭʘʥʠʯʝʩʢʦʡ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, ʝʩʣʠ ʨʘʙʦʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʛʝʥʝʨʘʪʦʨʥʦʤ ʨʝʞʠʤʝ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʙʤʦʪʢʠ ʷʚʣʷʝʪʩʷ ʩʝʢʮʠʷ S, ʩʦʩʪʦ-

ʷʱʘʷ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʪʢʦʚ. 

ʆʙʤʦʪʢʠ ʜʝʣʷʪʩʷ ʥʘ: 

1. ʇʨʦʩʪʳʝ ʧʝʪʣʝʚʳʝ. 

2. ʇʨʦʩʪʳʝ ʚʦʣʥʦʚʳʝ. 

3. ʉʣʦʞʥʳʝ ʧʝʪʣʝʚʳʝ. 

4. ʉʣʦʞʥʳʝ ʚʦʣʥʦʚʳʝ. 

5. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. 

 

 

 1.8.1 ʄʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʢʦʣʣʝʢʪʦʨʥʳʭ ʧʣʘʩʪʠʥ: 

                                                         ,
2

.
min

ʩʨʢ

ʥ

u

ʨU
ʂ =                                                 (53) 

ʛʜʝ: . 18 22ʢʩʨu ɺ= ·  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʢʦʣʣʝʢʪʦʨ-

ʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ, ɺ. 

 1.8.2 ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʢʦʣʣʝʢʪʦʨʥʳʭ ʧʣʘʩʪʠʥ: 

                                                       ,
7,0

min.
max

ʢ

a

t

D
ʂ

p
=                                                (54) 

ʛʜʝ: min.ʢt ï ʤʠʥʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʢʦʣʣʝʢʪʦʨʥʦʛʦ ʜʝʣʝʥʠʷ, ʤ: 

                                                     ;bt ʠʟmin.ʢmin.ʢ D+=                                             (55) 

       ʤʤb min.ʢ 4=  ï ʤʠʥʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʢʦʣʣʝʢʪʦʨʥʦʡ ʧʣʘʩʪʠʥʳ; 



       ʤʤʠʟ 1=D  ï ʪʦʣʱʠʥʘ ʠʟʦʣʷʮʠʠ ʤʝʞʜʫ ʢʦʣʣʝʢʪʦʨʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ. 

 1.8.3 ʆʙʱʝʝ ʯʠʩʣʦ ʢʦʣʣʝʢʪʦʨʥʳʭ ʧʣʘʩʪʠʥ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʢʦʣʣʝʢʪʦʨʝ: 

                                      minʂ < ʵ ʇʂ S Z u Z= = = < max,ʂ                                         (56) 

ʛʜʝ: ʇʠ  ï ʯʠʩʣʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʘʟʦʚ ʚ ʦʜʥʦʤ ʨʝʘʣʴʥʦʤ. 

 1.8.4 ʏʠʩʣʦ ʚʠʪʢʦʚ ʚ ʩʝʢʮʠʠ: 

                                           ,
nɺDʂ

ɽʘ
W

ʥʦʤʘ

ʚ
ʩ

dddap ?ÖÖÖÖÖ

ÖÖ
=

60
                                  (57) 

ʛʜʝ: ( )*°= aʥʦʤʘ RUɽ 1 , ɺ;                                        

       05,0=*aR  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʷʢʦʨʷ ʚ ʦ.ʝ.; 

       ʨʘ 22 =  ï ʯʠʩʣʦ ʧʘʨ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʝʪʚʝʡ ʦʙʤʦʪʢʠ. 

 ɿʥʘʢ ç+è ʙʝʨʝʪʩʷ ʜʣʷ ʛʝʥʝʨʘʪʦʨʘ, ʟʥʘʢ çïè ï ʜʣʷ ʜʚʠʛʘʪʝʣʷ. 

 ɽʩʣʠ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 
ʩ

W  ʥʝ ʧʨʝʚʳʰʘʝʪ 4, ʪʦ ʥʘ ʵʪʦʤ ʚʳʙʦʨ ʯʠʩʝʣ ʂ 

ʠ uʇ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʟʘʢʦʥʯʝʥʥʳʤ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʜʨʫ-

ʛʠʝ ʟʥʘʯʝʥʠʷ ʂ ʠ uʇ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʦ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʤʦʪʢʫ ʚʳʧʦʣʥʷʪʴ ʨʘʚʥʦʩʝʢʮʠʦʥ-

ʥʦʡ, ʜʣʷ ʢʦʪʦʨʦʡ 
1
ʫ

 

ʮʝʣʦʝ ʯʠʩʣʦ.

  1.8.5 ʇʝʨʚʳʡ ʯʘʩʪʠʯʥʳʡ ʰʘʛ ʦʙʤʦʪʢʠ ʧʦ ʧʘʟʘʤ:

 
                                                          ,

2
1 e°=

ʨ

Z
ʫ ʵ                                                    (58) 

ʛʜʝ: e°  ï ʫʜʣʠʥʝʥʠʝ ʠʣʠ ʫʢʦʨʦʯʝʥʠʝ ʰʘʛʘ ʦʙʤʦʪʢʠ ʚ ʜʦʣʷʭ ʧʘʟʦʚʦʛʦ ʜʝʣʝʥʠʷ. 

 ɺ ʬʦʨʤʫʣʝ (58) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʨʘʪʴ ʟʥʘʢ çïè. 

1.8.6 ʐʘʛ ʧʦ ʢʦʣʣʝʢʪʦʨʫ, ʨʘʚʥʳʡ ʨʝʟʫʣʴʪʠʨʫʶʱʝʤʫ ʰʘʛʫ ʦʙʤʦʪʢʠ: 

                                                           .ʫʫʢ 1°==                                                    (59) 

 1.8.7 ɺʪʦʨʦʡ ʯʘʩʪʠʯʥʳʡ ʰʘʛ ʦʙʤʦʪʢʠ ʧʦ ʧʘʟʘʤ: 

                                                          .1
12

yʫ -°=                                                     (60) 

ɺ ʬʦʨʤʫʣʘʭ (59) ʠ (60) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʨʘʪʴ ʟʥʘʢ ç+è. 

ʇʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ ʚʳʯʝʨʯʠʚʘʝʪʩʷ ʩʭʝʤʘ-ʨʘʟʚʝʨʪʢʘ ʧʝʪʣʝʚʦʡ ʦʙʤʦʪʢʠ 

ʧʨʦʩʪʦʡ, ʦʙʨʘʟʝʮ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3. 

 

1.9 ʈʘʩʯʝʪ ʧʨʦʩʪʦʡ ʚʦʣʥʦʚʦʡ ʦʙʤʦʪʢʠ ʄʇʊ 

 

 1.9.1 ʄʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʢʦʣʣʝʢʪʦʨʥʳʭ ʧʣʘʩʪʠʥ: 

                                                        ,
2

.
min

ʩʨʢ

ʥ

u

ʨU
ʂ =                                                  (61) 

ʛʜʝ: ɺu ʩʨʢ 2218. ·=  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʢʦʣʣʝʢ-

ʪʦʨʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ, ɺ. 

1.9.2 ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʢʦʣʣʝʢʪʦʨʥʳʭ ʧʣʘʩʪʠʥ: 

                                                       ,
7,0

min.
max

ʢ

a

t

D
ʂ

p
=                                                (62) 



ʛʜʝ: min.ʢt  ï ʤʠʥʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʢʦʣʣʝʢʪʦʨʥʦʛʦ ʜʝʣʝʥʠʷ, ʤ: 

                                                    ;bt ʠʟmin.ʢmin.ʢ D+=                                              (63) 

       ʤʤbʢ 4min. =  ï ʤʠʥʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʢʦʣʣʝʢʪʦʨʥʦʡ ʧʣʘʩʪʠʥʳ; 

       ʤʤʠʟ 1=D  ï ʪʦʣʱʠʥʘ ʠʟʦʣʷʮʠʠ ʤʝʞʜʫ ʢʦʣʣʝʢʪʦʨʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ. 

 1.9.3 ɺʳʙʠʨʘʝʤ ʯʠʩʣʦ ʢʦʣʣʝʢʪʦʨʥʳʭ ʧʣʘʩʪʠʥ: 

                                                 minʂ < ʵ ʇʂ S Z u Z= = = < max,ʂ                                      (64) 

ʛʜʝ: ʇʠ  ï ʯʠʩʣʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʘʟʦʚ ʚ ʦʜʥʦʤ ʨʝʘʣʴʥʦʤ. 

 1.9.4 ʏʠʩʣʦ ʚʠʪʢʦʚ ʚ ʩʝʢʮʠʠ: 

                                          
60

,ʘ
ʩ

ʘ ʥʦʤ

ʘ ɽ
W

ʂ D ɺ nd d dp a

Ö Ö
=
Ö Ö Ö Ö Ö

                                     (65) 

ʛʜʝ: ( )*°= aʥʦʤʘ RUɽ 1 , ɺ;                                        

       05,0=*aR  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʷʢʦʨʷ ʚ ʦ.ʝ.; 

       22 =ʘ  ï ʯʠʩʣʦ ʧʘʨ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʝʪʚʝʡ ʦʙʤʦʪʢʠ. 

 ɿʥʘʢ ç+è ʙʝʨʝʪʩʷ ʜʣʷ ʛʝʥʝʨʘʪʦʨʘ, ʟʥʘʢ çïè ï ʜʣʷ ʜʚʠʛʘʪʝʣʷ. 

 

1.9.5 ʇʝʨʚʳʡ ʯʘʩʪʠʯʥʳʡ ʰʘʛ ʦʙʤʦʪʢʠ ʧʦ ʧʘʟʘʤ: 

                                                           ,
2

1 e°=
ʨ

Z
ʫ ʵ                                                   (66) 

ʛʜʝ: e°  ï ʫʜʣʠʥʝʥʠʝ ʠʣʠ ʫʢʦʨʦʯʝʥʠʝ ʦʙʤʦʪʢʠ. 

1.9.6 ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʰʘʛ ʦʙʤʦʪʢʠ, ʨʘʚʥʳʡ ʰʘʛʫ ʧʦ ʢʦʣʣʝʢʪʦʨʫ: 

                                                         .
1

ʵ

ʨ

Z
yʫ

k

°
==                                                 (67) 

 1.9.7 ɺʪʦʨʦʡ ʯʘʩʪʠʯʥʳʡ ʰʘʛ ʧʦ ʧʘʟʘʤ: 

                                                            .
12
ʫʫʫ -=                                                    (68) 

 ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʭʦʜʘ ʤʝʜʠ, ʷʚʣʷʶʪʩʷ ʥʝʧʝʨʝʢʨʝ-

ʱʠʚʘʶʱʠʝʩʷ ʦʙʤʦʪʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʝʨʝʜ ʝʜʠʥʠʮʝʡ ʚ ʬʦʨʤʫʣʘʭ (66) ʠ (67) ʙʝ-

ʨʝʪʩʷ ʟʥʘʢ çïè. 

 ʇʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ ʚʳʯʝʨʯʠʚʘʝʪʩʷ ʩʭʝʤʘ-ʨʘʟʚʝʨʪʢʘ ʧʨʦʩʪʦʡ ʚʦʣʥʦʚʦʡ 

ʦʙʤʦʪʢʠ, ʦʙʨʘʟʝʮ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 4. 
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2. ʈɸʉʏɽʊ ʇɸʈɸʄɽʊʈʆɺ  

ʊʈɽʍʌɸɿʅʆɻʆ ʊʈɸʅʉʌʆʈʄɸʊʆʈɸ 

 

ʅʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʝʣʠʯʠʥʳ ʠ ʠʭ 

ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4 

  

2.1 ʆʧʨʝʜʝʣʝʥʠʝ ʥʦʤʠʥʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʠ ʬʘʟʥʳʭ ʪʦʢʦʚ ʠ 

ʥʘʧʨʷʞʝʥʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

 

 2.1.1 ʃʠʥʝʡʥʳʝ ʪʦʢʠ ʦʙʤʦʪʦʢ: 

.
U

S
I;

U

S
I

ʥ

ʥ
ʥ

ʥ

ʥ
ʥ

2

2

1

1
33

==

 
 

 2.1.2 ʌʘʟʥʳʝ ʪʦʢʠ: 

 - ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʦʙʤʦʪʦʢ ʚ çʟʚʝʟʜʫè Y 

;II;II ʥʬʥʥʬʥ 2211 ==  

 - ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʦʙʤʦʪʦʢ ʚ çʪʨʝʫʛʦʣʴʥʠʢè ȹ 

.
I

I;
I

I ʥ
ʬʥ

ʥ
ʬʥ

33

2
2

1
1 ==  

 2.1.3 ʃʠʥʝʡʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥU1  ʠ ʥU2 ʧʨʠʚʦʜʷʪʩʷ ʚ ʟʘʜʘʥʠʠ (ʪʘʙʣʠʮʝ 4). 

 2.1.4 ʌʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: 

 - ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʦʙʤʦʪʦʢ ʚ çʟʚʝʟʜʫè Y 

;
U

U;
U

U ʥ
ʬʥ

ʥ
ʬʥ

33

2
2

1
1 ==  

 - ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʦʙʤʦʪʦʢ ʚ çʪʨʝʫʛʦʣʴʥʠʢè ȹ 

.UU;UU ʥʬʥʥʬʥ 2211 ==  

 

2.2 ʇʘʨʘʤʝʪʨʳ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

 

 2.2.1 ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ: 

.
I

I
100

0
0 =
*  

 2.2.2 ʇʦʣʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ): 

.
I

Z
*

*=
0

0

1
 

2.2.3 ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ: 

      
0

0 2
0

.
( )ʥ

P
r

S I

*

*
=  

 2.2.4 ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʘ: 

 

 



ʊʘʙʣʠʮʘ 4 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʚʝʣʠʯʠʥ  r

ʅʦʤʝʨʘ ʚʘʨʠʘʥʪʦʚ 

ʧʦ ʧʨʝʜʧʦ-

ʩʣʝʜʥʝʡ 

ʮʠʬʨʝ ʰʠʬ-

ʨʘ 

ʧʦ ʧʦʩʣʝʜʥʝʡ ʮʠʬʨʝ ʰʠʬʨʘ 

0 1 2 3 4 5 6 7 8 9 

1 2 3 4 5 6 7 8 9 10 11 12 

ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ HS , 

ʪʳʩ. ʢɺĀɸ 

0-9 40,0 25,0 16,0 1,0 16,0 0,4 10,0 2,5 6,3 1,0 

ʅʦʤʠʥʘʣʴʥʦʝ ʚʳʩʰʝʝ 

ʥʘʧʨʷʞʝʥʠʝ HU1 , ʢɺ 
0-9 220 110 38,75 6,0 121 35 121 110 35 10 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʠʟʰʝʝ ʥʘʧʨʷʞʝ-

ʥʠʝ HU2 , ʢɺ 

0, 2, 4, 6, 8 

1, 3, 5, 7, 9 

35,0 

27,5 

21,0 

38,5 

6,0 

10 

0,69 

0,4 

35,0 

20,0 

6,0 

0,69 

35,0 

20,0 

21,0 

15,75 

10,5 

6,3 

0,69 

0,4 

ʅʘʧʨʷʞʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳ-

ʢʘʥʠʷ ʂʠ , % 

0, 2, 4, 6, 8 

1, 3, 5, 7, 9 

10,0 

12,0 

10,5 

9,0 

10,0 

8,0 

8,0 

10,0 

10,5 

7,5 

6,5 

8,5 

10,5 

8,0 

10,5 

9,0 

7,5 

10,0 

5,5 

7,0 

ʊʦʢ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 0I , % 
0, 2, 4, 6, 8 

1, 3, 5, 7, 9 

0,5 

0,55 

0,8 

1,2 

0,75 

1,0 

1,5 

1,8 

0,85 

1,1 

2,1 

2,5 

0,9 

1,2 

1,5 

1,3 

0,9 

1,2 

2,5 

3,0 

ʄʦʱʥʦʩʪʴ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘ-

ʥʠʷ ʂʈ , ʢɺʪ 

0, 2, 4, 6, 8 

1, 3, 5, 7, 9 

170 

180 

120,0 

110,0 

105,0 

95,0 

12,2 

14,0 

85,0 

99,0 

5,5 

6,5 

60,0 

80,0 

22,0 

9,0 

46,5 

50,0 

11,2 

14,0 

ʄʦʱʥʦʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 0ʈ, 

ʢɺʪ 

0, 2, 4, 6, 8 

1, 3, 5, 7, 9 

34 

36 

29,0 

32,0 

17,8 

16,0 

2,3 

2,6 

21,0 

23,0 

1,15 

1,3 

14,0 

16,0 

5,0 

6,0 

8,0 

9,5 

3,0 

4,0 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ 

ʥʘʛʨʫʟʢʠ, 2cosj  

0, 2, 4, 6, 8 

 1, 3, 5, 7, 9 

0,8 

0,95 

0,86 

0,8 

0,9 

0,83 

0,83 

0,7 

0,75 

0,85 

0,78 

0,88 

0,82 

0,72 

0,85 

0,9 

0,93 

0,75 

0,7 

0,82 

ʉʭʝʤʘ ʠ ʛʨʫʧʧʘ ʩʦʝʜʠʥʝʥʠʷ 0, 2, 4, 6, 8 

1, 3, 5, 7, 9 

æ/Y-11 

   Y/Y-0 

Y/æ-11 

Y/Y-0 

Y/æ-11 

Y/Y-0 

Y/æ-11 

Y/Y-0 

Y/æ-11 

Y/Y-0 

Y/Y-0 

æ/Y-11 

Y/æ-11 

Y/Y-0 

Y/æ-11 

Y/Y-0 

Y/æ-11 

æ/Y-11 

æ/Y-11 

Y/æ-11 



( ) ().rZʭ
2

0

2

00
*** -=  

 

2.3 ʌʘʟʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: 

.
U

U
k

ʬʥ

ʬʥ

2

1
=

 
 

 2.4 ʇʦʣʥʦʝ ʙʘʟʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ: 

.,
1

1
ʆʤ

I

U
Z

ʬʥ

ʬʥ

ʙ=

 
 

 2.5 ɸʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ: 

.ʆʤ,ZZZ;ʆʤ,Zʭʭ;ʆʤ,Zrr ʙʙʙ Ö=Ö=Ö= ***
000000  

 

 2.6 ʇʘʨʘʤʝʪʨʳ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ 

 

 2.6.1 ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳ-

ʢʘʥʠʷ: 

.
S

P
r

ʥ

ʢ
ʢ=
*  

 2.6.2 ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʧʦʣʥʦ-

ʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ: 

.
u

ZU ʢ
ʢʢ

100
== **  

 2.6.3 ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ: 

( ) ().rZʭ ʢʢʢ

22 *** -=
 

 

2.7 ɸʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ: 

.ʆʤ,ZZZ;ʆʤ,Zʭʭ;ʆʤ,Zrr ʙʢʢʙʢʢʙʢʢ Ö=Ö=Ö= ***

 
 

 2.8 ʇʘʨʘʤʝʪʨʳ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

 

 2.8.1 ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʦʙʤʦʪʦʢ: 

.
ʭ

ʭʭ;
r

rr ʢ'ʢ'

22
2121

*
**

*
** ====  

 2.8.2 ɸʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʦʙʤʦʪʦʢ: 

.ʆʤ,
k

x
x;ʆʤ,

k

r
r;ʆʤ,Zʭxʭ;ʆʤ,Zrrr

''

ʙ
'

ʙ
'

2

2
22

2
2121121 ==Ö==Ö== **

 
 



2.9 ʇʘʨʘʤʝʪʨʳ ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʛʦ ʢʦʥʪʫʨʘ 

.
ʭ

r
tg;ʆʤ,ʭʭʭ;ʆʤ,rrr

ʤ

ʤ
ʤʤ =-=-= a1010

 
 

2.10 ʇʦʩʪʨʦʝʥʠʝ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ ʘʢʪʠʚʥʦ-

ʠʥʜʫʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ 

 

ɼʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʧʨʠ ʧʨʝʥʝʙʨʝʞʝʥʠʠ ʪʦʢʦʤ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ( )**= 'II 21  

 

 2.10.1 ʕɼʉ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ: 

,
U

Uɽɽ
ʬʥ

ʬʥ
'

ö
ö

÷

õ

æ
æ

ç

å D
-Ö==

*

2
1

2
121  ʢɺ, 

ʛʜʝ: 222 jj sinxcosrU ʢʢʬʥ Ö+Ö=D *** . 

 

2.10.2 ʇʨʠʚʝʜʝʥʥʦʝ ʚʪʦʨʠʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ: 

( ),UUU ʬʥʬʥ
'
ʬʥ

*D-Ö= 212 1  ʢɺ. 

 

2.10.3 ʇʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʘʢʪʠʚʥʦʤ ʠ ʠʥʜʫʢʪʠʚʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ ʦʙʤʦ-

ʪʦʢ ʧʨʠʚʝʜʝʥʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ: 

.,;, '

2

'

211

'

2

'

211 ʢɺxIxIʢɺrIrI ʬʥʬʥʬʥʬʥ Ö@ÖÖ@Ö
 

 

 2.10.4 ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ ʟʘʜʘʥʥʦʡ ʘʢʪʠʚʥʦ-

ʠʥʜʫʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ ʩʪʨʦʠʪʩʷ ʥʘ ʙʫʤʘʛʝ ʬʦʨʤʘʪʘ ɸ4 (ʣʫʯʰʝ ʤʠʣʣʠʤʝʪʨʦʚʦʡ 

ʠʣʠ ʚ çʢʣʝʪʢʫè). ʇʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʦʧʠʩʘʥ ʥʠʞʝ. ʇʨʠ-

ʤʝʨʥʳʡ ʚʠʜ ʜʠʘʛʨʘʤʤʳ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ.5. 

 2.10.5 ɻʦʨʠʟʦʥʪʘʣʴʥʦ ʙʝʟ ʤʘʩʰʪʘʙʘ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚʝʢʪʦʨ m

.

ʌ . 

2.10.6 ʇʦʜ ʫʛʣʦʤ 90Ü ʢ ʚʝʢʪʦʨʫ m

.

ʌ  (ʩ ʦʪʩʪʘʚʘʥʠʝʤ) ʚ ʤʘʩʰʪʘʙʝ ,
ʤʤ

ʢɺ
,mU  

ʦʪʢʣʘʜʳʚʘʶʪ ʚʝʢʪʦʨʳ 1 2ɽ ɽ¡=  ʠ ʧʦʜ ʫʛʣʦʤ 90Ü ʢ m

.

ʌ  (ʩ ʦʧʝʨʝʞʝʥʠʝʤ) ʦʪʢʣʘʜʳ-

ʚʘʝʤ 

ʚʝʢʪʦʨ 1( )ɽ- . 

2.10.7 ʇʦʜ ʫʛʣʦʤ 2y  (ʩ ʦʪʩʪʘʚʘʥʠʝʤ) ʢ ʚʝʢʪʦʨʫ 2ɽ
¡ ʚ ʤʘʩʰʪʘʙʝ ,

ʤʤ

A
,mi  

ʦʪʢʣʘʜʳʚʘʶʪ ʚʝʢʪʦʨ ʪʦʢʘ 2I
¡. ʋʛʦʣ 2y  ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 5. ï ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ  

ʧʨʠ ʘʢʪʠʚʥʦ-ʠʥʜʫʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ 

 

1 1ʬʥjI x
 

 

 

2 2ʬʥjI x¡ ¡-
 

1 1ʬʥjI x
 

1ɽ-  

1 1ʬʥjI x
 

1 2ɽ ɽ¡=
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1 1ʬʥjI x
 

2U¡
 

1 1ʬʥjI x
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1 1ʬʥjI x
 

2ʬʥI¡
 

1 1ʬʥjI x
 

1 2ʬʥ ʬʥI I¡=-
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 2.10.8 ɺʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ '
2ʬʥU  ʩʪʨʦʠʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ: 

2 2 2 2 2ʬʥ ʬʥ ʬʥU E jI x I r¡ ¡ ¡ ¡ ¡= - Ö - Ö, 

ʧʦʣʘʛʘʷ, ʯʪʦ 2 1ʬʥ ʬʥI I¡ =- . 

2.10.9 ɿʘʪʝʤ ʩʪʨʦʠʪʩʷ ʚʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ '
1ʬʥU  ʧʦ ʫʨʘʚʥʝʥʠʶ: 

1

. . . .

1 1 11 1.ʬʥ
ʬʥ ʬʥU ɽ jI ʭ I r¡ =- + Ö + Ö

 
 

 

 2.11 ʆʧʨʝʜʝʣʝʥʠʝ ʂʇɼ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

,

PI
I

P

cosS
ʢ

ʥ
ö
ö

÷

õ

æ
æ

ç

å
Ö+Ö

Ö
+

=

*

* 2

2
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2

1
1

1

j

h  

ʛʜʝ: 
ʥI

I
I

2

2
2 =
*  ï ʩʪʝʧʝʥʴ ʥʘʛʨʫʟʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

 ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ .,;,;,;,;,I 25101750502502=
*  ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩ-

ʯʝʪʘ ʩʪʨʦʠʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ().If *= 2h  ʈʘʩʯʝʪ ʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʂʇɼ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʨʘʙʦʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʜʨʫʛʠʭ ʟʥʘʯʝʥʠʡ ʂʇɼ ʩʚʦʜʷʪʩʷ ʚ 

ʪʘʙʣʠʮʫ. 

 

 2.12 ʀʟʤʝʥʝʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ 

 

 ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ 

æʠʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ [2]. 

 

2.12.1 ɸʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʘʧʨʷʞʝʥʠʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ: 

ʅ

ʂ
ʢa

S

P
u

Ö
=

10
% ; 

ʛʜʝ 
K
ʈ  ï ʚ ɺʪ, 

ʅ
S  ï ʚ ʢɺĀɸ. 

2.12.2 ʀʥʜʫʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʘʧʨʷʞʝʥʠʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ: 

 
22 %)(%)(% ʢaʢʢp uuu -= . 



 

 2.12.3 ʅʦʤʠʥʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ: 

æ 22 sincos jj Ö+Ö= ʢʨʢʘʥ ʠʠʠ . 

 2.12.4 ɼʣʷ ʣʶʙʦʛʦ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʥʘʛʨʫʟʢʠ: 

æ )sincos( 222 jj Ö+ÖÖ= *
ʢʨʢʘ ʠʠIʠ  

 ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ .,;,;,;,;,I 25101750502502=
*  ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩ-

ʯʝʪʘ ʩʪʨʦʠʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ æ().2
*= Ifʠ  

 

 2.12.5 ʇʦʩʪʨʦʠʪʴ ʩʭʝʤʫ ʟʘʤʝʱʝʥʠʷ ʧʨʠʚʝʜʝʥʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ [2] ʠ 

[3] ʩ ʫʢʘʟʘʥʠʝʤ ʟʥʘʯʝʥʠʡ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

3. ʆʇʈɽɼɽʃɽʅʀɽ ʅɸʄɸɻʅʀʏʀɺɸʖʑɽɻʆ ʊʆʂɸ  

ʉʀʅʍʈʆʅʅʆʅʆɻʆ ɻɽʅɽʈɸʊʆʈɸ ʇʈʀ ʅɸɻʈʋɿʂɽ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʛʦ ʪʦʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʟʘ-

ʜʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʞʠʤʘʭ ʛʝʥʝʨʘʪʦʨʘ ʧʨʠ ʟʘʜʘʥʥʦʤ ʪʦʢʝ ʥʘʛʨʫʟʢʝ ʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪʝ ʤʦʱʥʦʩʪʠ ʪʨʝʙʫʝʪʩ ̫ʧʦʩʪʨʦʠʪʴ ʚʝʢʪʦʨʥʫʶ ʜʠʘʛʨʘʤʤʫ ʕɼʉ ʠ ʄɼʉ 

ʥʝʷʚʥʦʧʦʣʶʩʥʦʛʦ ʪʨʝʭʬʘʟʥʦʛʦ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ (ʉɻ) ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ. ɼʣʷ ʚʳʯʝʨʯʠʚʘʥʠʷ ʜʠʘʛʨʘʤʤʳ ʕɼʉ ʠ ʄɼʉ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʜʘ-

ʥʳ: 

ʘ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʉɻ ()ʚifɽ=0 ; 

ʙ) ʥʦʤʠʥʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʛʝʥʝʨʘʪʦʨʘ ʥcosj ; 

ʚ) ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʩʝʷʥʠʷ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʛʝʥʝʨʘʪʦʨʘ sʭ ; 

ʛ) ʦʪʥʦʰʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʆʂɿ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʛʦ ʪʦʢʘ ʉɻ ʚʝʣʠʯʠʥʳ ʠ 

ʠʭ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʇʨʠ ʵʪʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʷʪʴ ʜʣʷ ʚʝʣʠʯʠʥ 10 =
*ɽ  ʠ 1=*ʚi  ʦʪʨʝʟʢʠ ʧʦ 

10 ʩʤ, ʪ.ʝ. ʧʨʠʥʷʪʴ ʤʘʩʰʪʘʙ 1:10. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʝʪ ʧʦʩʪʨʦʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

()ʚifɽ=0 , ʜʣʷ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʷ ʕɼʉ ʠ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʝʜʠʥʠʮʘʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.  

ʊʘʙʣʠʮʘ 5 

ʅʦʨʤʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʉɻ 

 

ʊʦʢ ʚʦʟʙʫʞʜʝʥʠʷ ʚi , ʦ.ʝ. 0,5 1,0 1,5 2,0 2,5 3,0 3,5 

ʕɼʉ 0ɽ, ʦ.ʝ. 0,58 1,0 1,21 1,33 1,4 1,46 1,51 

  

ʅʦʨʤʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʉɻ ʟʘʜʘʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʕɼʉ ʠ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 



ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʪʦʢ ʚʦʟʙʫʞʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʥʦʤʠʥʘʣʴ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ, ʪʦʢʘ ʥʘʛʨʫʟʢʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ. ʇʦʩʪʨʦʝ-

ʥʠʝ ʜʠʘʛʨʘʤʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʚʝʣʠʯʠʥ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʪʦʢʘ. 

3.1 ʅʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʉɻ:   

2

1 cos

H
H

H ʥ

ʈ
I

mU j
= , ɸ, ʛʜʝ 1 3m = -ʯʠʩʣʦ ʬʘʟ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ.

 

3.2 ʋʛʦʣ ʩʜʚʠʛʘ ʬʘʟ ʚ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ: 

arccos(cos )ʥ ʥj j= , ʛʨʘʜ;    

ʇʨʠʥʠʤʘʝʤ ʤʘʩʰʪʘʙʳ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʠ ʪʦʢʫ: mU=0,01 ʝʜ/ʤʤ ʠ mi= 0,01 

ʝʜ/ʤʤ. 

3.3 ʊʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʢ.ʟ): 
1

ʚʢi
ʆʂɿ
= , ʦ.ʝ. 

3.4 ʋʛʦʣ ʩʜʚʠʛʘ ʬʘʟ ʧʨʠ ʦʧʳʪʝ ʢ.ʟ. 

a
ʢ

a

x
arctg

R

s
sy = , ʛʨʘʜ.   

ɽʩʣʠ 0,01aR ¢ , ʪʦ ʧʘʜʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʢʝ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʧʨʝʥʝʙʨʝʛʘʝʤ. 

3.5 ʕɼʉ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʨʠ ʦʧʳʪʝ ʢ.ʟ: 

2 2

ʢ a aɽ R Xs s= +
,
 ʦ.ʝ. 

ʆʪʢʣʘʜʳʚʘʝʤ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʚʝʣʠʯʠʥʫ ʥ ʘɽ ʍs s=  ʦ.ʝ., ʠ ʩʥʝʩʷ ʝʝ ʥʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʫ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʦ ʦʩʠ ʘʙʮʠʩʩ ʥʘʭʦʜʠʤ ʟʥʘ-

ʯʝʥʠʝ ʪʦʢʘ ʚi s. 

3.6 ʊʦʢ ʷʢʦʨʷ ʧʨʠʚʝʜʝʥʥʳʡ ʢ ʫʩʣʦʚʠʷʤ ʚʦʟʙʫʞʜʝʥʠʷ: 

ʚʘ ʚʢ ʚi i i s= -ʦ.ʝ. 

3.7 ʊʝʧʝʨʴ ʩʪʨʦʠʤ ʚʝʢʪʦʨ ʥ ʦʥɽ ɽs =  ʧʦ ʫʨʘʚʥʝʥʠʶ: 
. . . .

ʦʥ ʥʥʥ a a ʥ
ɽ ɽ U I R jX Is s= = + Ö + Ö, ɺ 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ʦʪʢʣʘʜʳʚʘʝʤ ʚʝʢʪʦʨ 
.

1ʥU U= = (ʪʦʯʢʘ ɸ ʥʘ ʨʠʩ. 6), ʧʦʜ ʫʛ-

ʣʦʤ ʥj  ʢ ʥʝʤʫ ʧʨʦʚʦʜʠʤ ʚʝʢʪʦʨ ʪʦʢʘ 
.

1ʥI I= = (ʪʦʯʢʘ ɸ1 ʥʘ ʨʠʩ. 6). ɿʘʪʝʤ, ʧʨʠ-

ʙʘʚʠʚ ʢ ʚʝʢʪʦʨʫ U  ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ 
.

a ʥ
U jX Is sD =  (ʦʪʨʝʟʦʢ 

ɸɺ), ʧʦʣʫʯʘʝʤ ʚʝʢʪʦʨ 
.

ʦʥʥɽ ɽs =  (ʦʪʨʝʟʦʢ ʆɺ ʥʘ ʨʠʩ. 6), ʢʦʪʦʨʳʡ ʦʧʝʨʝʞʘʝʪ ʚʝʢ-

ʪʦʨ 
.

1ʥU U= = ʥʘ ʫʛʦʣ ʥg, ʘ ʚʝʢʪʦʨ ʪʦʢʘ
.

1ʥI I= = - ʥʘ ʫʛʦʣ ʥy . 

3.8 ʋʛʦʣ ʩʜʚʠʛʘ ʧʦ ʬʘʟʝ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʕɼʉ: 

ʥ

BK
ʘrctg

OK
g= , ʛʨʘʜ.  



 

ʈʠʩ. 6 ɼʠʘʛʨʘʤʤʘ ʕɼʉ ʠ ʄɼʉ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 

 


