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ʈʦʟʜʽʣ 1 

ʌʫʥʢʮʽʷ ɻʨʽʥʘ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

 

Ä1. ʂʨʘʡʦʚʽ ʟʘʜʘʯʽ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

 

ɺ ʢʫʨʩʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʚʯʘʣʠʩʷ ʟʚʠʯʘʡʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʪʘ 

ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʣʠ ʟʘʜʘʯʽ ʂʦʰʽ, ʜʝ ʟʥʘʯʝʥʥʷ 

ʥʝʚʽʜʦʤʦʾ ʬʫʥʢʮʽʾ ʪʘ ʾʾ ʧʦʭʽʜʥʠʭ ʟʘʜʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʬʽʢʩʦʚʘʥʽʡ ʪʦʯʮʽ. ɸʣʝ ʙʘʛʘʪʦ ʟʘʜʘʯ 

ʬʽʟʠʢʠ ʪʘ ʤʝʭʘʥʽʢʠ ʧʨʠʚʦʜʷʪʴ ʜʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ, ʜʣʷ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʦʾ ʬʫʥʢʮʽʾ ʪʘ ʾʾ ʧʦʭʽʜʥʠʭ 

ʟʘʜʘʶʪʴʩʷ ʚ ʜʚʦʭ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʪʦʯʢʘʭ. ʊʘʢʽ ʟʘʜʘʯʽ ʥʘʟʠʚʘʶʪʴʩʷ ʜʚʦʪʦʯʢʦʚʠʤʠ ʘʙʦ 

ʙʘʛʘʪʦʪʦʯʢʦʚʠʤʠ ʢʨʘʡʦʚʠʤʠ ʟʘʜʘʯʘʤʠ. 

ɼʘʣʽ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʜʚʦʪʦʯʢʦʚʽ ʢʨʘʡʦʚʽ ʟʘʜʘʯʽ ʜʣʷ ʣʽʥʽʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʈʦʟʛʣʷʥʝʤʦ ʥʝʦʜʥʦʨʽʜʥʫ ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ  

),()(: xfquupLu =+¡¡-= ),0( lxÍ ,                                      (1.1)               

,0)0()0(:)( 111 =¡b+a= uuuU   ,0)()(:)( 222 =¡b+a= luluuU                (1.2)   

ʜʝ  ]), ,0([1 lCpÍ   ]) ,0([} ,{ lCfq Ë ,  ʧʨʠʯʦʤʫ  0)( ¸xp  ʜʣʷ ] ,0[ lʭÍ , ,022 >b+a ii  }.2 ,1{Íi   

ʇʦʟʥʘʯʠʤʦ LM ī ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʦʧʝʨʘʪʦʨʘ L, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʡ u  ʟ 

ʢʣʘʩʫ ]),0([),0( 12 lClC Æ , ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʢʨʘʡʦʚʽ ʫʤʦʚʠ (1.2). 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʨʠ 0=bi  ʽʟ (1.2) ʦʜʝʨʞʫʻʤʦ ʢʨʘʡʦʚʽ ʫʤʦʚʠ ʧʝʨʰʦʛʦ ʨʦʜʫ, ʘ ʧʨʠ 

0=ai  ī ʜʨʫʛʦʛʦ ʨʦʜʫ,  ʷʢʱʦ ʞ ʢʦʝʬʽʮʽʻʥʪʠ ia ʪʘ ib ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʫʣʷ ʦʜʥʦʯʘʩʥʦ ï 

ʪʨʝʪʴʦʛʦ ʨʦʜʫ. 

ʈʦʟʚôʷʟʦʢ  ʟʘʜʘʯʽ (1.1), (1.2)  ʚ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʦʧʝʨʘʪʦʨʘ L ʻʜʠʥʠʡ. ʇʦʙʫʜʫʻʤʦ 

ʡʦʛʦ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ  ʚʜ̔ʧʦʚʽʜʥʘ  ʣʽʥʽʡʥʘ ʦʜʥʦʨʽʜʥʘ ʢʨʘʡʦʚʘ ʟʘʜʘʯʘ (1.1), (1.2)      

)0( ¹f ʤʘʻ ʣʠʰʝ  ʪʨʠʚʽʘʣʴʥʠʡ ʨʦʟʚô̫ ʟʦʢ 0)( =xu . 

ʅʝʭʘʡ 1v  ʽ 2v  ī ʥʝʥʫʣʴʦʚʽ (ʜʽʡʩʥʽ) ʨʦʟʚôʷʟʢʠ ʪʘʢʠʭ ʜʚʦʭ ʟʘʜʘʯ ʜʣʷ ʦʜʥʦʨʽʜʥʦʛʦ 

ʨʽʚʥʷʥʥʷ ʟ  ʫʤʦʚʘʤʠ ʚ ʪʦʯʢʘʭ 0=x  ʽ lx= : 
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í
ì
ë

=¡b+a

=

;0)0()0(

,0)(

1111

1

vv

vL
         ̔          

í
ì
ë

=¡b+a

=

.0)()(

,0)(

2222

2

lvlv

vL
                   (1.3) 

ʇʨʠ ʮʴʦʤʫ  ʙʫʜʝʤʦ ʧʨʠʧʫʩʢʘʪʠ ʪʘʢʦʞ, ʱʦ 0)()( 1212 ¸¡b+a lvlv , ʦʩʢʽʣʴʢʠ ʚ ʽʥʘʢʰʦʤʫ 

ʚʠʧʘʜʢʫ, ʟʛʽʜʥʦ ʟ ʥʘʰʠʤ ʧʨʠʧʫʱʝʥʥʷʤ, .01¹v  ɸʥʘʣʦʛʽʯʥʦ ,0)0()0( 2121 ¸¡b+a vv  ʙʦ ʽʥʘʢʰʝ 

.02¹v  ɿ ʪʝʦʨʽʾ ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚʠʧʣʠʚʘʻ, ʱʦ ʪʘʢʽ ʨʦʟʚôʷʟʢʠ ʟʘʚʞʜʠ 

ʽʩʥʫʶʪʴ ʽ  ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ ]),0([2 lC  ʜʚʽʯʽ ʥʝʧʝʨʝʨʚʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʥʠʭ  ʬʫʥʢʮʽʡ ʥʘ 

ʚʽʜʨʽʟʢʫ ].,0[ l  

ʌʫʥʢʮʽʾ 1vʽ 2v  ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʽ ʥʘ ʚʽʜʨʽʟʢʫ ],0[ l . ɼʽʡʩʥʦ, ʷʢʱʦ ʙ 1v  ʪʘ 2v ʙʫʣʠ  

ʣʽʥʽʡʥʦ ʟʘʣʝʞʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ,  

)()( 21 xCvxv = , ],,0[ lxÍ  ,0consţ-C  

ʪʦ, ʚʥʘʩʣʽʜʦʢ ʢʨʘʡʦʚʠʭ ʫʤʦʚ ʟʘʜʘʯ (1.3), 0))()(()()( 22221212 =¡b+a=¡b+a lvlvʉlvlv , ʱʦ 

ʩʫʧʝʨʝʯʠʪʴ ʧʨʠʧʫʱʝʥʥʶ 0)()( 1212 ¸¡b+a lvlv . 

ʈʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ (1.1), (1.2)  ʙʫʜʝʤʦ ʰʫʢʘʪʠ ʤʝʪʦʜʦʤ ʚʘʨʽʘʮʽʾ ʜʦʚʽʣʴʥʦʾ ʩʪʘʣʦʾ ʫ 

ʚʠʛʣʷʜʽ 

),()()()()( 2211 xvxCxvxCxu += ].,0[ lxÍ                                            (1.4) 

ɿʛʽʜʥʦ ʟ ʮʠʤ ʤʝʪʦʜʦʤ ʧʦʭʽʜʥʽ ʚʽʜ ʬʫʥʢʮʽʡ )(1 xC , )(2 xC  ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʩʠʩʪʝʤʫ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ 

îí

î
ì

ë

-=¡¡+¡¡

=¡+¡

.
)(

)(
)()()()(

,0)()()()(

2211

2211

xp

xf
xvxCxvxC

xvxCxvxC

                                        (1.5) 

ɻʦʣʦʚʥʠʤ ʚʠʟʥʘʯʥʠʢʦʤ  ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʚʽʜʥʦʩʥʦ ʥʝʚʽʜʦʤʠʭ  )(1 xC¡ , )(2 xC¡  ʻ 

ʚʠʟʥʘʯʥʠʢ  ɺʨʦʥʩʴʢʦʛʦ  

,
)()(

)()(
:)(

21

21

xvxv

xvxv
xW

¡¡
=  ],0[ lxÍ . 

ʆʩʢʽʣʴʢʠ ʨʦʟʚôʷʟʢʠ 1v  ̔  2v  ī ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʽ, ʪʦ ʚʠʟʥʘʯʥʠʢ 

0)()()()()( 1221 ¸¡-¡= xvxvxvxvxW ,  ],0[ lxÍ . 

ʊʦʤʫ ʽʩʥʫʻ ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ (1.5), ʷʢʠʡ ʤʦʞʝʤʦ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ 

ʂʨʘʤʝʨʘ: 
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)()(

)()(

)(

)(

0

)(

1
)( 2

2

2

1
xWxp

xvxf

v
xp

xf

v

xW
xʉ =

¡-
=¡ , 

)()(

)()(

)(

)(

0

)(

1
)( 1

1

1

2
xWxp

xvxf

xp

xf
v

v

xW
xʉ -=

-¡
=¡ . 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʪʦʪʦʞʥʽʩʪʶ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ-ʃʽʫʚʽʣʣʷ 

)0()0()()( WpxWxp = , ],,0[ lxÍ  

(ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, ʃ. ʉ. ʇʦʥʪʨʷʛʽʥ  [13]), ʦʜʝʨʞʫʻʤʦ  

)0()0(

)()(
)( 2

1
Wp

xvxf
xʉ =¡ ,    

)0()0(

)()(
)( 1

2
Wp

xvxf
xʉ -=¡ .                                    (1.6) 

ʑʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʢʨʘʡʦʚʽ ʫʤʦʚʠ (1.2), ʧʦʢʣʘʜʝʤʦ 0)0(2 =C , 0)(1 =lC , ʦʩʢʽʣʴʢʠ  

[ ] [ ]=¡+¡b++a )0()0()0()0()0()0()0()0( 2211122111 vCvCvCvC  

[ ] [ ]0)0()0()0()0()0()0( 2121211111 =¡b+a+¡b+a= vvCvvC , 

ʽ ʘʥʘʣʦʛʽʯʥʦ ʜʣʷ ʢʽʥʮʷ lx= . ɯʥʪʝʛʨʫʶʯʠ (1.6) ʧʨʠ ʫʤʦʚʘʭ 0)(1 =lC , 0)0(2 =C , ʤʘʻʤʦ 

ñ xxx-=
l

x

dvf
Wp

xC )()(
)0()0(

1
)( 21 , 

ñ xxx-=
x

dvf
Wp

xC
0

12 )()(
)0()0(

1
)( , ],0[ lxÍ . 

 ʇʽʜʩʪʘʚʣʷʶʯʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʚ (1.4), ʟʥʘʭʦʜʠʤʦ  ʰʫʢʘʥʠʡ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ 

(1.1), (1.2) ʫ ʚʠʛʣʷʜʽ 

ù
ú

ø
é
ê

è
xxx+xxx-= ññ

l

x

x

dvfxvdvfxv
Wp

xu )()()()()()(
)0()0(

1
)( 21

0

12 , ],0[ lxÍ , 

ʘʙʦ 

ñ xxx=
l

dfxGxu
0

)(),()( ,    ],0[ lxÍ ,                                         (1.7) 

ʜʝ  

í
ì
ë

¢¢xx

x¢¢x
-=x

.),()(

,0),()(

)0()0(

1
:),(

12

21

lxvxv

xvxv

Wp
xG                             (1.8) 

ʌʫʥʢʮʽʷ G  ʥʘʟʠʚʘʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ɻʨʽʥʘ (ʬʫʥʢʮʽʻʶ ʚʧʣʠʚʫ) ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ (1.1), (1.2) 

ʘʙʦ ʦʧʝʨʘʪʦʨʘ  L. 
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ʆʪʞʝ, ʜʦʚʝʜʝʥʦ ʥʘʩʪʫʧʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʊʝʦʨʝʤʘ 1.  ʗʢʱʦ ʚʽʜʧʦʚʽʜʥʘ  ʣʽʥʽʡʥʘ ʦʜʥʦʨʽʜʥʘ ʢʨʘʡʦʚʘ ʟʘʜʘʯʘ (1.1), (1.2) ʟ 0¹f  

ʤʘʻ ʣʠʰʝ  ʪʨʠʚʽʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ 0¹u ,  ʪʦ ʽʩʥʫʻ ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ ʥʝʦʜʥʦʨʽʜʥʦʾ ʢʨʘʡʦʚʦʾ 

ʟʘʜʘʯʽ (1.1), (1.2) , ʷʢʠʡ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʚ ʽʥʪʝʛʨʘʣʴʥʽʡ ʬʦʨʤʽ  (1.7). 

ʅʘʚʝʜʝʤʦ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʾ  ɻʨʽʥʘ G, ʷʢʽ ʚʠʧʣʠʚʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʬʦʨʤʫʣʠ 

(1.8).  

1.  G  ʚʠʟʥʘʯʝʥʘ ʡ ʥʝʧʝʨʝʨʚʥʘ ʥʘ ʢʚʘʜʨʘʪʽ [ ] } ) ,0(  ,  ,0  ) ,( {: llxxʇ ÍxÍx=  (ʨʠʩ.1.1) ʽ 

ʤʘʻ ʥʝʧʝʨʝʨʚʥʽ ʧʦʭʽʜʥʽ ʟʘ x  ʚ ʟʘʤʢʥʝʥʠʭ ʪʨʠʢʫʪʥʠʢʘʭ }0),{( lxx ¢x¢¢x   ʪʘ  

}0),{( lxx ¢¢x¢x . 

2.  ʉʠʤʝʪʨʠʯʥʽʩʪʴ: ),,(),( xGxG x=x  ʇx Íx),( . 

),,0(),0( x-x=x+x GG  

)(

1
),0(),0(

xp
GG xx -=x-x¡-x+x¡ ,  ),0( lÍx . 

 

ʌʽʟʠʯʥʠʡ ʟʤʽʩʪ ʬʫʥʢʮʽʾ ɻʨʽʥʘ 

 

ʈʦʟʛʣʷʥʝʤʦ ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ 

),()( 0xxuL -d=  ),,0( lxÍ  

,0)0( =u  ,0)( =lu  

        3. ),( xxG  ʷʢ ʬʫʥʢʮʽʷ x  ʟʘʜʦʚʦʣʴʥʷʻ ʣʽʥʽʡʥʝ ʦʜʥʦʨʽʜʥʝ 

ʨʽʚʥʷʥʥʷ 

0)( =GL ,     x̧x ,  [ ]lʭ ,0Í . 

       4. ʅʘ ʙʽʯʥʠʭ ʩʪʦʨʦʥʘʭ ʢʚʘʜʨʘʪʘ ʇ ʬʫʥʢʮʽʷ ɻʨʽʥʘ  

ʟʘʜʦʚʦʣʴʥʷʻ ʦʜʥʦʨʽʜʥʽ ʢʨʘʡʦʚʽ ʫʤʦʚʠ (1.2).  

       5.   ʅʘ ʜʽʘʛʦʥʘʣʽ x=x  ),( xxG  ʷʢ ʬʫʥʢʮʽʷ x  

ʥʝʧʝʨʝʨʚʥʘ, ʘ ʾʾ ʧʦʭʽʜʥʘ ),( x¡xGx  ʤʘʻ ʨʦʟʨʠʚ ʧʝʨʰʦʛʦ ʨʦʜʫ 

ʟʽ ʩʪʨʠʙʢʦʤ 
)(

1

xp
- , ʪʦʙʪʦ 

 

 

 

 

 

 

 

 

ʈʠʩ.1.1 
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ʜʝ -0x ʬʽʢʩʦʚʘʥʘ ʪʦʯʢʘ ʟ ),,0( l  ʪʦʙʪʦ ʟʘʜʘʯʫ ʟ̔ ʟʦʚʥʽʰʥʽʤ ʜʞʝʨʝʣʦʤ, ʧʦʤʽʱʝʥʠʤ ʫ ʪʦʯʢʫ 

0x . ʊʫʪ )( 0xx-d ï ʜʝʣʴʪʘ-ʬʫʥʢʮʽʷ ɼʽʨʘʢʘ (ʜʠʚ., ʥʘʧʨʠʣʘʜ, [11]), ʷʢʘ ʬʦʨʤʘʣʴʥʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ ʫʤʦʚʘʤʠ: 

1) 0)( 0 =-d xx  ʧʨʠ ;0xx¸  

2) ¤-d )( 0xx  ʧʨʠ ;0xx  

3) ,1)(
0

0 =-dñ
l

dxxx  ).,0(0 lx Í"  

 ʅʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʤʠ 1 ʨʦʟʚôʷʟʦʢ  ʜʘʥʦʾ ʟʘʜʘʯʽ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 

),()(),()( 0

0

0 xxGdxxGxu
l

ñ =x-xdx= , ],0[ lxÍ . 

ʊʦʤʫ ),( 0xxG  ī ʮʝ ʟʙʫʨʝʥʥʷ ʚ ʪʦʯʮʽ x, ʧʦʨʦʜʞʝʥʝ ʪʦʯʢʦʚʠʤ ʜʞʝʨʝʣʦʤ ʧʦʪʫʞʥʦʩʪʽ 1, 

ʨʦʟʤʽʱʝʥʠʤ ʫ ʪʦʯʮʽ 0x . 

 

ʇʨʠʢʣʘʜ 1 (ʩʪʘʪʠʯʥʘ ʟʘʜʘʯʘ  ʧʨʦ ʧʨʦʬʽʣʴ ʩʪʨʫʥʠ). ʈʦʟʚôʷʟʘʪʠ  ʟʘʜʘʯʫ 

),()( xfxu =¡¡ ,10 <<x  

,0)0( =u 0)1( =u , 

ʜʝ f ī ʜʦʚʽʣʴʥʘ ʜʚʽʯʽ ʥʝʧʝʨʝʨʚʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʥʘ ʬʫʥʢʮʽʷ ʥʘ ʚʽʜʨʽʟʢʫ [ ]1,0 . 

ƹ ɼʽʟʥʘʻʤʦʩʴ ʩʧʦʯʘʪʢʫ, ʯʠ ʽʩʥʫʻ ʬʫʥʢʮʽʷ ɻʨʽʥʘ ʜʣʷ ʜʘʥʦʾ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ. ɼʣʷ ʮʴʦʛʦ 

ʨʦʟʛʣʷʥʝʤʦ ʚʽʜʧʦʚʽʜʥʫ ʦʜʥʦʨʽʜʥʫ ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ 

,0)( =¡¡xu ,10 <<x  

,0)0( =u 0)1( =u . 

ɿʘʛʘʣʴʥʠʤ ʨʦʟʚôʷʟʢʦʤ ʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʙʫʜʝ 21)( CxCxu += , -21   , CC ʜʦʚʽʣʴʥʽ 

ʩʪʘʣʽ. ʂʨʘʡʦʚʽ ʫʤʦʚʠ ,0)0( =u 0)1( =u  ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʩʪʘʣʽ 

021 ==ʉʉ , ʪʦʙʪʦ 0¹u . ɸ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʟʘʜʘʥʦʾ ʟʘʜʘʯʽ, ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʤʠ 1, 

ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʬʫʥʢʮʽʶ ɻʨʽʥʘ. 

ɺʠʙʝʨʝʤʦ ʜʚʘ ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʠʭ ʨʦʟʚôʷʟʢʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʟʘʜʦʚʦʣʴʥʷʻ ʦʜʥʫ ʟ 

ʢʨʘʡʦʚʠʭ ʫʤʦʚ. ʈʦʟʚôʷʟʦʢ  xxu =)(1  ʟʘʜʦʚʦʣʴʥʷʻ ʧʝʨʰʫ ʢʨʘʡʦʚʫ ʫʤʦʚʫ ,0)0( =u  ʘ 

ʨʦʟʚôʷʟʦʢ  1)(2 -=xxu    ī ʜʨʫʛʫ ʫʤʦʚʫ 0)1( =u . ʊʦʤʫ ʬʫʥʢʮʽʶ ɻʨʽʥʘ ʰʫʢʘʻʤʦ ʫ ʚʠʛʣʷʜʽ 
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í
ì
ë

¢¢x-x

x¢¢x
=x

.1),1)((

,0,)(
),(

2

1

xxC

xxC
xG  

ɿ ʚʣʘʩʪʠʚʦʩʪʽ  ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʬʫʥʢʮʽʾ ),( xxG  ʪʘ ʩʪʨʠʙʢʘ ʧʦʭʽʜʥʦʾ ),( x¡xGx  ʧʨʠ x=x , 

ʦʪʨʠʤʫʻʤʦ ʫʤʦʚʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʬʫʥʢʮʽʡ )(1 xC , )(2 xC :   

í
ì
ë

=x-x

=xx--xx

.1)()(

,0)()1)((

12

12

CC

CC
 

ɺʠʟʥʘʯʥʠʢʦʤ  ɺʨʦʥʩʴʢʦʛʦ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʻ  

.1
11

1
=

-

x--x
=W  

ʆʪʞʝ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ, ʱʦ ,1)( -=xʨ  ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ (1.8) ʟʥʘʭʦʜʠʤʦ ʬʫʥʢʮʽʶ 

ɻʨʽʥʘ ʜʘʥʦʾ ʟʘʜʘʯʽ: 

í
ì
ë

¢¢xx-

x¢¢-x
=x

.1,)1(

,0),1(
),(

xx

xx
xG  

ʊʝʧʝʨ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʟʘʧʠʰʝʤʦ ʫ ʚʠʛʣʷʜʽ 

ñ ññ xx-x+xxx-=xxx=
1

0

1

0

)()1()()1()(),()(
x

x

dfxdfxdfxGxu , ]1,0[Íx . 

ʌʽʟʠʯʥʠʡ ʟʤʽʩʪ ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʚôʷʟʢʫ ï ʧʨʦʬʽʣʴ ʩʪʨʫʥʠ ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ),(xf ]1,0[Íx . Ʒ 

 

ʇʨʠʢʣʘʜ 2.  ʇʦʙʫʜʫʚʘʪʠ ʬʫʥʢʮʽʶ ɻʨʽʥʘ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ 

),()()( 2 xfxukxu =-¡¡  ,10 <<x  

,0)0( =u  0)1( =u . 

ƹ ʈʦʟʛʣʷʥʝʤʦ ʚʽʜʧʦʚʽʜʥʫ ʦʜʥʦʨʽʜʥʫ ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ 

,0)()( 2 =-¡¡ xukxu  ,10 <<x  

,0)0( =u  0)1( =u . 

ɿʘʛʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ ʦʜʥʦʨʽʜʥʦʛʦ  ʨʽʚʥʷʥʥʷ ʤʘʻ ʚʠʛʣʷʜ 

kxkx BeAexu -+=)( , ]1,0[Íx . 

ʆʯʝʚʠʜʥʦ, ʱʦ ʢʨʘʡʦʚʽ ʫʤʦʚʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 0==BA , 

ʪʦʙʪʦ ʢʦʣʠ ʦʜʥʦʨʽʜʥʘ ʟʘʜʘʯʘ ʤʘʻ ʣʠʰʝ ʪʨʠʚʽʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ  0¹u . ʆʪʞʝ, ʥʘ ʧʽʜʩʪʘʚʽ 

ʪʝʦʨʝʤʠ 1 ʬʫʥʢʮʽʷ ɻʨʽʥʘ ʜʘʥʦʾ ʟʘʜʘʯʽ ʽʩʥʫʻ. 
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ɹʫʜʫʻʤʦ ʬʫʥʢʮʽʶ ɻʨʽʥʘ. ɺʠʙʝʨʝʤʦ ʜʚʘ ʨʦʟʚôʷʟʢʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʟʘʜʦʚʦʣʴʥʷʻ ʦʜʥʫ ʟ 

ʢʨʘʡʦʚʠʭ ʫʤʦʚ, ʪʦʙʪʦ  ʨʦʟʚôʷʟʢʠ ʪʘʢʠʭ ʜʚʦʭ ʟʘʜʘʯ: 

í
ì
ë

=

=-¡¡

;0)0(

,0)()( 2

u

xukxu
               

í
ì
ë

=

=-¡¡

.0)1(

,0)()( 2

u

xukxu
 

ʈʦʟʚôʷʟʫʶʯʠ ʮʽ ʟʘʜʘʯʽ, ʟʥʘʭʦʜʠʤʦ kxxu sh)(1 = , )1(sh)(2 -= xkxu , ʧʨʠʯʦʤʫ ʚʦʥʠ ʻ 

ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʠʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʫʥʢʮʽʶ ɻʨʽʥʘ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ 

í
ì
ë

¢¢x-x

x¢¢x
=x

,1),1(sh)(

,0,sh)(
),(

2

1

xxkC

xkxC
xG  

ʜʝ ʥʝʚʽʜʦʤʽ ʬʫʥʢʮʽʾ )(1 xC , )(2 xC  ʟʥʘʭʦʜʠʤʦ ʟ ʫʤʦʚ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʬʫʥʢʮʽʾ ),( xxG  ʪʘ 

ʩʪʨʠʙʢʘ ʧʦʭʽʜʥʦʾ ),( x¡xGx ʧʨʠ x=x :  

í
ì
ë

=xx--xx

=xx--xx

.1ʩh)()1(ʩh)(

,0sh)()1(sh)(

 1 2

12

kkCkkC

kCkC
 

 ɿʥʘʯʝʥʥʷ ʚʠʟʥʘʯʥʠʢʘ ɺʨʦʥʩʴʢʦʛʦ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʝ ʪʘʢʝ:  

[ ] .sh)1(shʩh)1(ʩhsh
ʩh)1(ʩh

sh)1(sh
kkkkkkk

kkkk

kk
W =-xÖx--xÖx=

x--x

x--x
=  

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ,1)( -=xʨ  ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ (1.8) ʟʥʘʭʦʜʠʤʦ ʬʫʥʢʮʽʶ ɻʨʽʥʘ 

ʜʘʥʦʾ ʟʘʜʘʯʽ: 

î
í

î
ì

ë

¢¢x
-Öx

x¢¢
Ö-x

=x

.1,
sh

)1(shsh

,0,
sh

sh)1(sh

),(

 

 

x
kk

xkk

x
kk

kxk

xG    Ʒ 

 

ʇʨʠʢʣʘʜ 3. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʶ ɻʨʽʥʘ, ʨʦʟʚôʷʟʘʪʠ ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ 

,)()( xxuxu =-¡¡  ,10 <<x  

,0)0( =u  0)1( =u . 

ƹ ɿôʷʩʫʻʤʦ ʩʧʦʯʘʪʢʫ, ʯʠ ʽʩʥʫʻ ʬʫʥʢʮʽʷ ɻʨʽʥʘ. ʈʦʟʛʣʷʥʝʤʦ ʚʽʜʧʦʚʽʜʥʫ ʦʜʥʦʨʽʜʥʫ 

ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ 

,0)()( =-¡¡ xuxu  ,10 <<x  

,0)0( =u  0)1( =u . 

ɿʘʛʘʣʴʥʠʤ ʨʦʟʚôʷʟʢʦʤ ʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ  ̒
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xx BeAexu -+=)( , ]1,0[Íx . 

ʂʨʘʡʦʚʽ ʫʤʦʚʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 0==BA , ʪʦʙʪʦ 0¹u . 

ʆʪʞʝ,  ʬʫʥʢʮʽʷ ɻʨʽʥʘ ʽʩʥʫʻ. 

ʃʝʛʢʦ ʧʝʨʝʢʦʥʘʪʠʩʷ (ʜʠʚ. ʧʨʠʢʣʘʜ 2), ʱʦ  

î
í

î
ì

ë

¢¢x
-Öx

x¢¢
Ö-x

=x

,1,
1sh

)1(shsh

,0,
1sh

sh)1(sh

),(

x
x

x
x

xG                                      (1.9)   

ʻ ʬʫʥʢʮʽʻʶ ɻʨʽʥʘ  ʟʘʜʘʥʦʾ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ.          

ʈʦʟʚôʷʟʦʢ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ ʟʘʧʠʩʫʻʤʦ ʫ ʚʠʛʣʷʜʽ 

ñ xxx=
1

0

),()( dxGxu ,  ]1,0[Íx ,                                             (1.10) 

ʜʝ ʬʫʥʢʮʽʷ G  ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ (1.9). 

 ʈʦʟʙʠʚʘʶʯʠ ʧʨʦʤʽʞʦʢ ʽʥʪʝʛʨʫʚʘʥʥʷ ʥʘ ʜʚʘ ʽ ʧʽʜʩʪʘʚʣʷʶʯʠ ʚ (1.10) ʚʠʨʘʟ ʜʣʷ 

ʬʫʥʢʮʽʾ  ɻʨʽʥʘ ʽʟ (1.9),  ʦʪʨʠʤʫʻʤʦ 

=xx
Ö-x

+xx
-Öx

= ññ d
x

d
x

xu
x

x 1

0 1sh

sh)1(sh

1sh

)1(shsh
)(  

x-xÖx+xxÖx
-

= ññ d
x

d
x

x

x 1

0

)1sh(
1sh

sh
sh

1sh

)1(sh
. 

ʆʩʢʽʣʴʢʠ  

xxxxxd
vddv

dduu
d

x
x

x
x

shchshchchch
chsh

sh
0

0
0

0

-=x-=xx-xx=
x=xx=

x=x=
=xxÖx ññ , 

=x-x--xx=
-x=x-x=

x=x=
=x-xÖx ññ

1
1

1

)1ch()1ch(
)1ch()1sh(

)1sh(
x

x
x

d
vddv

dduu
d  

1),sh()1ch(1)1sh()1ch(1
1

-+--=-x---= xxxxx
x

 

ʪʦ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ  ʬʦʨʤʫʣʦʶ bÖa°bÖa=b°a shʩhʩhsh)sh(  ʪʘ ʧʘʨʥʽʩʪʶ ʬʫʥʢʮʽʾ xsh , 

ʦʪʨʠʤʫʻʤʦ 

x
x

xxxxxxxxxu -=-+--+--=
1sh

sh
)]1)sh()1ch(1(sh)shch)(1(sh[

1sh

1
)( , ]1,0[Íx .Ʒ 
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ʇʨʠʢʣʘʜ 4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ  ɻʨʽʥʘ  ʨʦʟʚôʷʟʘʪʠ  ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ 

,0 ),1,0(  ,)1(22 >Í+=¡+¡¡ mxxmmuxux m                         (1.11)                    

),1()1( uu ¡=  u  ʦʙʤʝʞʝʥʘ ʥʘ)1,0( .                                (1.12) 

ƹ ʉʧʦʯʘʪʢʫ ʟʥʘʡʜʝʤʦ ʟʘʛʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʪʘ 

ʚʧʝʚʥʠʤʦʩʷ, ʱʦ ʫʤʦʚʠ (1.12) ʚʠʢʦʥʫʶʪʴʩʷ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ 0¹u . ɼʽʡʩʥʦ, ʧʦʟʥʘʯʘʶʯʠ 

zu =¡ , ʦʪʨʠʤʘʻʤʦ 022 =+¡ xzzx  ʘʙʦ 
x

z
z

2
-=¡ , ʟʚʽʜʢʠ, ʚʽʜʦʢʨʝʤʣʶʶʯʠ ʟʤʽʥʥʽ ʪʘ 

ʽʥʪʝʛʨʫʶʯʠ, ʟʥʘʭʦʜʠʤʦ 1lnln2ln Cxz +-= , ʪʦʙʪʦ 
2

1

x

C
z= . ʆʪʞʝ, ʟʘʛʘʣʴʥʠʤ ʨʦʟʚôʷʟʢʦʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʙʫʜʝ  

 2
1)( C

x

C
xu +-= ,                                                (1.13) 

ʜʝ 21,CC ī ʜʦʚʽʣʴʥʽ ʩʪʘʣʽ. 

ɿʨʦʟʫʤʽʣʦ,  ʱʦ  ʨʦʟʚôʷʟʦʢ   u,  ʷʢʠʡ  ʚʠʟʥʘʯʘʻʪʴʩʷ  ʬʦʨʤʫʣʦʶ  (1.13),  ʟʘʜʦʚʦʣʴʥʷʻ  

ʫʤʦʚʠ  (1.12)  ʣʠʰʝ  ʧʨʠ  021 ==CC ,  ʘ  ʦʪʞʝ, ʬʫʥʢʮʽʶ ɻʨʽʥʘ  ʜʣʷ  ʟʘʜʘʯʽ  (1.11), (1.12)  

ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ. 

 ɯʟ  ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ (1.13) ʣʝʛʢʦ ʚʠʜʽʣʠʪʠ ʯʘʩʪʠʥʥʠʡ ʨʦʟʚ'ʷʟʦʢ 
x

xu
1

2)(1 -= , 

ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʻ ʧʝʨʰʫ ʢʨʘʡʦʚʫ ʫʤʦʚʫ, ʽ ʨʦʟʚ'ʷʟʦʢ ,1)(2 =xu  ʦʙʤʝʞʝʥʠʡ ʥʘ ).1,0(  ʊʦʤʫ 

ʬʫʥʢʮʽʶ G  ʰʫʢʘʻʤʦ ʫ ʚʠʛʣʷʜʽ        

îí

î
ì

ë

¢¢xö
÷

õ
æ
ç

å
-x

x¢¢x

=x
.1,

1
2)(

,0             ),(

),(
2

1

x
x

C

xC

xG  

ʌʫʥʢʮʽʾ )(1 xC  ʪʘ  )(2 xC  ʟʥʘʭʦʜʠʤʦ ʟ ʫʤʦʚ 

ö
÷

õ
æ
ç

å

x
-x=x

1
2)()( 21 ʉC ,  

222

11
)(

x
=

x
xC . 

 ɿʚʽʜʩʠ 1)(2 =xC , 
x
-=x

1
2)(1C . ʊʘʢʠʤ ʯʠʥʦʤ, 
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î
í

î
ì

ë

¢¢x-

x¢¢
x
-

=x

.1 ,
1

2

,0 ,
1

2

),(

x
x

x

xG  

ʐʫʢʘʥʠʡ ʨʦʟʚ'ʷʟʦʢ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ (1.11), (1.12) ʤʘʻ ʚʠʛʣʷʜ  

=ö
ö
÷

õ
æ
æ
ç

å
xxö

÷

õ
æ
ç

å

x
-+xxö

÷

õ
æ
ç

å
-+=xx+x= ñññ

1

0

1

0

1
2

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

x

mm
x

m dd
x

mmdmmxGxu  

,1
1

2

1

1
2)1(

1
1

0

1

-+=
ö
ö

÷

õ

æ
æ

ç

å

öö
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õ
ææ
ç

å x
-

+

x
+

+
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õ
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ç
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-+=
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mx
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 [ ]1,0Íx .Ʒ 

 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

 

1. ʇʦʙʫʜʫʚʘʪʠ ʬʫʥʢʮʽʶ ɻʨʽʥʘ  ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ 

)(xfu =¡¡ , ,10 <<x  

)1()0( ),1()0( uuuu =¡¡= . 

     ɺʽʜʧʦʚʽʜʴ: 

                             
í
ì
ë

¢¢x--x

x¢¢-x+-x
=x

.1     ,1)1(

,0,)2(1
),(

xx

xx
xG  

2. ʇʦʙʫʜʫʚʘʪʠ ʬʫʥʢʮʽʶ ɻʨʽʥʘ  ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ 

),0( ),()()( 2 ¸=+¡¡ kxfxukxu  ,10 <<x  

,0)0( =u  0)1( =u .  

     ɺʽʜʧʦʚʽʜʴ:  

î
í

î
ì

ë

¢¢x
-Öx

x¢¢
Ö-x

=x

.1,
sin 

)1(sinsin

,0,
sin 

sin)1(sin

),(

x
kk

xkk

x
kk

kxk

xG
 

3. ʇʦʙʫʜʫʚʘʪʠ ʬʫʥʢʮʽʶ ɻʨʽʥʘ  ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ 

)(xfuux =¡-¡¡ ,  ,21 <<x  

0)1(  ,0)2( =¡= uu . 

      ɺʽʜʧʦʚʽʜʴ:  

î
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í

îî

ì

ë

¢¢x
x

-

x¢¢
x

-x

=x

.2 ,
2

4

,1 ,
2

4
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2

2

2

2

x
x
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4. ʇʦʙʫʜʫʚʘʪʠ ʬʫʥʢʮʽʶ ɻʨʽʥʘ  ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ 

),(2 xfuuxux =-¡+¡¡  

,0)1( =u  uʦʙʤʝʞʝʥʘ ʥʘ)1,0( . 

     ɺʽʜʧʦʚʽʜʴ:  

î
î

í

îî

ì

ë

¢¢xö
÷

õ
æ
ç

å
-

x¢¢ö
÷

õ
æ
ç

å

x
-

=x

.1,
1

2

1

,0,
1

1
2

),(
2

x
x

x

x
x

xG
 

 

 

Ä2. ʌʫʥʢʮʽʷ ɻʨʽʥʘ  ʟʘʜʘʯʽ ʐʪʫʨʤʘ-ʃʽʫʚʽʣʣʷ  

 

ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ (1.1) ʘʙʦ ʢʨʘʡʦʚʠʭ ʫʤʦʚ (1.2) ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʝʷʢʦʛʦ 

ʧʘʨʘʤʝʪʨʘ l, ʪʦ ʪʽ ʟʥʘʯʝʥʥʷ ,l ʧʨʠ ʷʢʠʭ ʢʨʘʡʦʚʘ ʟʘʜʘʯʘ ʤʘʻ ʥʝʪʨʠʚʽʘʣʴʥʽ ʨʦʟʚôʷʟʢʠ 

( 0̧u ) ʥʘʟʠʚʘʶʪʴʩʷ ʚʣʘʩʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʘ ʮʽ ʥʝʪʨʠʚʽʘʣʴʥʽ ʨʦʟʚôʷʟʢʠ ï ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʚʣʘʩʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. 

ʊʝʦʨʝʤʘ 2.  ʂʨʘʡʦʚʘ ʟʘʜʘʯʘ 

,fuLu +l=     LMuÍ , ),0( lCf Í ,                                         (1.14)               

,0)(1 =uU   0)(2 =uU                                                    (1.15)   

ʟʘ  ʫʤʦʚʠ, ʱʦ 0=l  ʥʝ ʻ ʚʣʘʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ʦʧʝʨʘʪʦʨʘ L, ʝʢʚʽʚʘʣʝʥʪʥʘ ʽʥʪʝʛʨʘʣʴʥʦʤʫ 

ʨʽʚʥʷʥʥʶ ʌʨʝʜʛʦʣʴʤʘ 

ñ ñ xxx+xxxl=
l l

dfxGduxGxu
0 0

)(),()(),()( , ),,0( lxÍ                                (1.16) 

]),0([ lCuÍ , 

ʜʝ Gī ʬʫʥʢʮʽʷ ɻʨʽʥʘ ʦʧʝʨʘʪʦʨʘ L . 

ɼʦʚʝʜʝʥʥʷ.  ʗʢʱʦ uī ʨʦʟʚôʷʟʦʢ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ (1.14), ( 1.15), ʪʦ, ʟʘʩʪʦʩʦʚʫʶʯʠ 

ʪʝʦʨʝʤʫ 1 ʽʟ ʟʘʤʽʥʦʶ f ʥʘ fu+l , ʦʪʨʠʤʘʻʤʦ 

ñ xx+xlx=
l

dfuxGxu
0

)]()()[,()( , 

ʪʦʙʪʦ ʬʫʥʢʮʽʷ uʟʘʜʦʚʦʣʴʥʷʻ ʽʥʪʝʛʨʘʣʴʥʝ ʨʽʚʥʷʥʥʷ (1.16). 

ʅʘʚʧʘʢʠ, ʥʝʭʘʡ ʬʫʥʢʮʽʷ ]),0([0 lCu Í  ʟʘʜʦʚʦʣʴʥʷʻ ʽʥʪʝʛʨʘʣʴʥʝ ʨʽʚʥʷʥʥʷ (1.16).  

ʈʦʟʛʣʷʥʝʤʦ ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ 
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,0 fuLu +l=   LMuÍ ,   

,0)(1 =uU   0)(2 =uU . 

ʅʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʤʠ 1  ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ ʮʽʻʾ ʟʘʜʘʯʽ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ 

0

0

0 )]()()[,()( udfuxGxu
l

=xx+xlx=ñ , 

ʟʚʽʜʢʠ ʚʠʧʣʠʚʘʻ, ʱʦ  
LMu Í0
 ʽ ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ ʨʽʚʥʷʥʥʷ 

,00 fuLu +l=  

ʪʦʙʪʦ 
0u  ʻ ʨʦʟʚôʷʟʢʦʤ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ (1.14), ( 1.15). ʊʝʦʨʝʤʘ ʜʦʚʝʜʝʥʘ. 

 

ɺʘʞʣʠʚʠʤ ʚʠʧʘʜʢʦʤ ʟʘʜʘʯ ʥʘ ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʻ ʟʘʜʘʯʘ ʐʪʫʨʤʘ-ʃʽʫʚʽʣʣʷ: 

,0)( =l+-¡¡ uquup  ),0( lxÍ ,                                            (1.17)               

,0)0()0( 11 =¡b+a uu  ,0)()( 22 =¡b+a lulu                                  (1.18)   

 ʜʝ ]), ,0([1 lCpÍ  ]) ,0([ lCqÍ , ʧʨʠʯʦʤʫ 0)( ¸xp  ʜʣʷ  [ ]lʭ ,0Í , ,022 >b+a ii  }.2 ,1{Íi  

ɿʛʽʜʥʦ ʟ ʪʝʦʨʝʤʦʶ 2   ʢʨʘʡʦʚʘ ʟʘʜʘʯʘ (1.14), (1.15) ʟ 0¹f  ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ  ʚ ʟʘʜʘʯʫ 

ʐʪʫʨʤʘ-ʃʽʫʚʽʣʣʷ  ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘʜʘʯʘ ʐʪʫʨʤʘ-ʃʽʫʚʽʣʣʷ  (1.17), (1.18) ʝʢʚʽʚʘʣʝʥʪʥʘ  

ʟʘʜʘʯʽ ʥʘ ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʦʜʥʦʨʽʜʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ 

ñ xxxl=
l

duxGxu
0

)(),()( , [ ]lʭ ,0Í , 

ʟʘ ʫʤʦʚʠ, ʱʦ  0=l  ʥʝ ʻ ʚʣʘʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ʦʧʝʨʘʪʦʨʘ L . 

 

ʇʨʠʢʣʘʜ 1. ɿʚʝʩʪʠ ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ  

î
î
í

îî
ì
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õ
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ç
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õ
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å p
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,0   ,

uu

xxuu

 

ʜʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ. 

ƹ ʉʧʦʯʘʪʢʫ ʟʥʘʡʜʝʤʦ ʬʫʥʢʮʽʶ ɻʨʽʥʘ  G  ʟʘʜʘʯʽ 
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î
í

îî
ì

ë
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÷

õ
æ
ç

åp
=

ö
÷

õ
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ç

å p
Í=¡¡

.0
2

)0(

,
2

,0  ,)(

uu

xxxu
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ʆʩʢʽʣʴʢʠ ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʠʤʠ ʨʦʟʚôʷʟʢʘʤʠ ʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ 0)( =¡¡xu , ʷʢʽ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʢʨʘʡʦʚʽ ʫʤʦʚʠ 0)0( =u  ʽ 0
2
=ö
÷

õ
æ
ç

åp
u , ʚʽʜʧʦʚʽʜʥʦ ʻ ʬʫʥʢʮʽʾ xxu =)(1  ʽ 

2
)(

p
-=xxu , ʪʦ ʬʫʥʢʮʽʶ ɻʨʽʥʘ ʙʫʜʫʻʤʦ ʫ ʚʠʛʣʷʜʽ 
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î
í
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ì

ë

p
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x

x

x¢¢
x

x

=x

,
2

,
)(

)()(

,0,
)(

)()(

),(
21

21

x
W

xuu

x
W

uxu

xG  

ʜʝ    .
211

2)(
p
=

p
-xx

=xW  

ʆʪʞʝ,                             

î
î
í

îî
ì

ë

p
¢¢xxö

÷

õ
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ç

å
-

p

x¢¢ö
÷

õ
æ
ç

å
-x

p
=x

.
2

,1
2

,0,1
2

),(

xx

xx

xG  

ɼʘʣʽ,  ʦʪʨʠʤʫʻʤʦ ʜʣʷ ʨʦʟʚôʷʟʢʫ uʜʘʥʦʾ ʟʘʜʘʯʽ ʪʘʢʝ ʽʥʪʝʛʨʘʣʴʥʝ ʨʽʚʥʷʥʥʷ 

ñ ñ

p p

xxx+xxxl=
2

0

2

0

),()(),()( dxGduxGxu , ùú

ø
éê

è p
Í

2
,0x , 

ʜʝ  ʽʥʪʝʛʨʘʣ      

,
246

1
1
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2

0
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xxdxd
x

dxG
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-=xxö
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x
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ç
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p
=xxx ñññ

pp
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ç
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2
,0x . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʰʘ ʢʨʘʡʦʚʘ ʟʘʜʘʯʘ ʟʚʝʣʘʩʴ ʜʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ: 
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ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ  

 

ɿʚʝʩʪʠ ʜʦ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʥʘʩʪʫʧʥʽ ʢʨʘʡʦʚʽ ʟʘʜʘʯʽ. 

1. , 2xuu +l=¡¡ ,
2

,0 ö
÷

õ
æ
ç

å p
Íx  0)

2
()0( =
p

=uu . 

     ɺʽʜʧʦʚʽʜʴ:                    

,
9612

)( ),()(
342

0

x
x

duxGxu
p
-+xxxl= ñ

p

 

                                          

î
î
í

îî
ì

ë

p
¢x¢ö

÷

õ
æ
ç

å
-

p
x

x¢¢ö
÷

õ
æ
ç

å
-

p

x

=x

.
2

,1
2

 

,0, 1
2

),(   ʜʝ

x
x

xx

xG
 

2. , xeuu +l=¡¡  ),1,0(Íx  0)1()0( ==uu . 
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3. ,12 +=l+¡¡ xuu ),1,0(Íx  )1()0(  ),1()0( uuuu =¡¡= . 

       ɺʽʜʧʦʚʽʜʴ:                      

),51732(
6

1
)( ),()( 23

1

0

--++xxxl-= ñ xxxduxGxu  

                                 
í
ì
ë

¢¢x--x

x¢¢-x+-x
=x

.1     ,1)1(

,0,)2(1
),(   ʜʝ

xx

xx
xG  

4.    , xeuu =l+¡¡  ),1,0(Íx  )1()1(  ),0()0( uuuu ¡=¡= . 

       ɺʽʜʧʦʚʽʜʴ:                         

,)( ),()(
1

0

xxxl-= ñ duxGexu x  

                                                       
í
ì
ë

¢x¢x+

x¢¢x+
=x

.1)1(

,0,)1(
),(   ʜʝ

xx

xx
xG  
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ʈʦʟʜʽʣ 2 

ʌʫʥʢʮʽʷ ɻʨʽʥʘ  ʟʘʜʘʯʽ ʂʦʰʽ ʜʣʷ ʧʘʨʘʙʦʣʽʯʥʠʭ ʨʽʚʥʷʥʴ 

 

Ä1. ɿʘʜʘʯʘ ʂʦʰʽ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ  

 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʧʨʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʝʧʣʘ ʚ ʪʦʥʢʦʤʫ ʦʜʥʦʨʽʜʥʦʤʫ ʜʦʚʛʦʤʫ 

ʩʪʨʠʞʥʽ ʟ ʪʝʧʣʦʽʟʦʣʴʦʚʘʥʦʶ ʙʽʯʥʦʶ ʧʦʚʝʨʭʥʝʶ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ ʜʞʝʨʝʣ ʪʝʧʣʘ.  

ʗʢʱʦ ʩʪʨʠʞʝʥʴ ʜʦʩʪʘʪʥʴʦ ʜʦʚʛʠʡ, ʪʦ ʧʨʦʮʝʩʠ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʠʞʥʷ, ʜʘʣʝʢʽʡ ʚʽʜ 

ʡʦʛʦ ʢʽʥʮʽʚ, ʙʫʜʫʪʴ ʟʘʣʝʞʘʪʠ ʣʠʰʝ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʝʤʧʝʨʘʪʫʨʥ ̔

ʨʝʞʠʤʠ ʥʘ ʢʽʥʮʷʭ ʩʪʨʠʞʥʷ ʥʝ ʙʫʜʫʪʴ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʩʪʨʠʞʥʽ ʧʨʦʪʷʛʦʤ ʜʝʷʢʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ. ʊʦʤʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʩʪʨʠʞʝʥʴ ʻ 

ʥʝʩʢʽʥʯʝʥʥʠʤ, ʢʨʘʡʦʚʽ ʫʤʦʚʠ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ. ʄʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʧʦʩʪʘʚʣʝʥʦʾ 

ʟʘʜʘʯʽ ʙʫʜʝ 

   ,0   ,   ,2 >Í= txuau xxt R                                         (2.1) 

.   ),()0,( RÍj= xxxu                                                (2.2) 

ʊʘʢʘ ʟʘʜʘʯʘ ʥʘʟʠʚʘʻʪʴʩʷ ʟʘʜʘʯʝʶ ʟ ʧʦʯʘʪʢʦʚʦʶ ʫʤʦʚʦʶ ʘʙʦ ʟʘʜʘʯʝʶ ʂʦʰʽ. 

ɼʣʷ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʩʧʦʯʘʪʢʫ ʤʝʪʦʜʦʤ ʚʽʜʦʢʨʝʤʣʝʥʥʷ 

ʟʤʽʥʥʠʭ.  

ɹʫʜʝʤʦ ʰʫʢʘʪʠ ʥʝʥʫʣʴʦʚʽ ʯʘʩʪʠʥʥʽ ʨʦʟʚô̫ ʟʢʠ ʨʽʚʥʷʥʥʷ (2.1) ʫ ʚʠʛʣʷʜʽ 

 ).()(),( tTxXtxu =                                                   (2.3) 

ʇʽʜʩʪʘʚʠʤʦ (2.3) ʚ (2.1) 

)()()()( 2 tTxXatTxX ¡¡=¡  

ʽ ʚʽʜʦʢʨʝʤʠʤʦ ʟʤʽʥʥʽ    

,
)(

)(

)(

)(
2

l=
¡¡

=
¡

xX

xX

tTa

tT
 

ʜʝ ɚ - ʜʝʷʢʘ ʩʪʘʣʘ.  ʆʜʝʨʞʠʤʦ ʜʚʘ ʨʽʚʥʷʥʥʷ  

,0)()( 2 =l-¡ tTatT     .0)()( =l-¡¡ xXxX  

ɿʘʛʘʣʴʥʠʡ ʨʦʟʚô̫ ʟʦʢ ʧʝʨʰʦʛʦ ʨʽʚʥʷʥʥʷ  .)(
2

1

taeCtT l=  
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ʆʩʢʽʣʴʢʠ ʥʽ ʧʨʠ ʷʢʦʤʫ ʬʽʢʩʦʚʘʥʦʤʫ x  ʪʝʤʧʝʨʘʪʫʨʘ )()(),( tTxXtxu =  ʥʝ ʤʦʞʝ 

ʥʝʦʙʤʝʞʝʥʦ ʟʨʦʩʪʘʪʠ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʧʨʠ  ¤t , ʪʦ ɚ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʚʽʜô̒ ʤʥʠʤ. ʊʦʜʽ .sincos)( 32 xCxCxX l-+l-=  

ʇʦʢʣʘʚʰʠ  ,2k-=l  ʦʪʨʠʤʫ̒ ʤʦ 

,sincos)()( 32

22

1         , kxCkxCxXCtT take +== -
 

ʽ ʟ (2.3) 

,)Bsincos(),(
22

kxkxAtxu takek += -  

ʜʝ .   , 3121 BCCACC ==  ʉʪʘʣʽ ɸ ʪʘ ɺ ʟʘʣʝʞʘʪʴ ʚʽʜ k, ʷʢʝ ʥʘʙʫʚʘʻ ʙʫʜʴ-ʷʢʠʭ ʜʽʡʩʥʠʭ 

ʟʥʘʯʝʥʴ, ʦʩʢʽʣʴʢʠ ʚʽʜʩʫʪʥʽ ʢʨʘʡʦʚʽ ʫʤʦʚʠ. ʆʪʞʝ, 

)sin)(B)cos((),(
22

kxkkxkAtxu takek += -                              (2.4) 

 ̒ʯʘʩʪʠʥʥʠʤ ʨʦʟʚô̫ ʟʢʦʤ ʨʽʚʥʷʥʥʷ (2.1) ʟʘ  ʜʦʚʽʣʴʥʠʭ )(kA  ʪʘ  ).(kB  ɯʥʪʝʛʨʫʶʯʠ (2.4) ʟʘ 

ʧʘʨʘʤʝʪʨʦʤ k, ʦʪʨʠʤʫ̒ ʤʦ ʨʦʟʚô̫ ʟʦʢ ʨʽʚʥʷʥʥʷ (2.1): 

.)sin)(B)cos((),(
22

dkkxkkxkAtxu take +=ñ
¤

¤-

-                            (2.5) 

ɺʠʙʝʨʝʤʦ )(kA   ʪʘ   )(kB   ʪʘʢʠʤ  ʯʠʥʦʤ,  ʱʦʙ  ʚʠʢʦʥʫʚʘʣʘʩʴ  ʧʦʯʘʪʢʦʚʘ  ʫʤʦʚʘ  (2.2), 

 ʪʦʙʪʦ 

).()sin)(B)cos(()0,( xdkkxkkxkAxu j=+=ñ
¤

¤-

                              (2.6) 

ɿʦʙʨʘʟʠʤʦ ʬʫʥʢʮʽʶ j ʽʥʪʝʛʨʘʣʦʤ ʌʫʨô̒ ʪʘ ʧʦʨʽʚʥʷʻʤʦ ʟ ʽʥʪʝʛʨʘʣʦʤ ʽʟ ʬʦʨʤʫʣʠ 

(2.6): 

,sin)(sincos)(cos
2

1

)(cos)(
2

1
)(             

dkdkkxdkkx

dxkdkx

ñ ññ

ññ

¤

¤-

¤

¤-

¤

¤-

¤

¤-

¤

¤-

ù
ú

ø
é
ê

è
xxxj+xxxj

p
=

=x-xxj
p

=j

 

ʟʚʽʜʢʠ ʜʽʩʪʘʥʝʤʦ 

.sin)(
2

1
)(              ,cos)(

2

1
)( xxxj

p
=xxxj

p
= ññ

¤

¤-

¤

¤-

dkkBdkkA                 (2.7) 

ʇʽʜʩʪʘʚʣʷʶʯʠ (2.7) ʚ (2.5),  ʦʪʨʠʤʫʻʤʦ 
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.)(cos)(
2

1

sinsin)(
2

1
coscos)(

2

1
),(

22

22

x-xxj
p

=

=ö
÷

õ
æ
ç

å
xxxj

p
+xxxj

p
=

-

-

ññ

ñññ

¤

¤-

¤

¤-

¤

¤-

¤

¤-

¤

¤-

dxkdk

dkkxdkkxdktxu

tak

tak

e

e

 

ɿʤʽʥʠʤʦ ʧʦʨʷʜʦʢ ʽʥʪʝʛʨʫʚʘʥʥʷ dʢxkdtxu take )(cos
2

1
)(),(

22

-x
p

xxj= ññ
¤

¤-

¤

¤-

-  ʪʘ 

ʦʙʯʠʩʣʠʤʦ ʚʥʫʪʨʽʰʥʽʡ ʽʥʪʝʛʨʘʣ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʘʨʥʽʩʪʴ ʧʽʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʽ 

ʬʦʨʤʫʣʫ  .    , 0
2

 cos
1 2

2

0

22

¸
p

b
p

b

-

-
¤

=ñ c
c

kdʢ cck ee  

ʆʩʪʘʪʦʯʥʦ ʤʘʻʤʦ  

.0    ,    ,)(
 2

1
),(

2

2

4

)(
 

>Íxxj
p

= ñ
¤

¤-

-x
-

txd
ta

txu ta

x

e R                           (2.8) 

ʆʪʨʠʤʘʥʘ ʬʦʨʤʫʣʘ ʥʘʟʠʚʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ ʇʫʘʩʩʦʥʘ ʜʣʷ ʨʦʟʚô̫ ʟʢʫ ʟʘʜʘʯʽ ʂʦʰʽ ʜʣʷ 

ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʧʨʷʤʽʡ. 

 

ʊʝʦʨʝʤʘ.  ʅʝʭʘʡ ʬʫʥʢʮʽʷ j ʽʟ ʧʦʯʘʪʢʦʚʦʾ ʫʤʦʚʠ (2.2) ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʠ: 

1) ʬʫʥʢʮʽʷ j ʥʝʧʝʨʝʨʚʥʘ ʥʘ ;R  

2) .)(   :     0 MxxM ¢jÍ">$ R      

ʊʦʜʽ ʬʫʥʢʮʽʷ u, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ ʇʫʘʩʩʦʥʘ (2.8), ʥʝʧʝʨʝʨʚʥʘ ʧʨʠ 

0  , >Í tx R , ʤʘʻ ʥʝʧʝʨʝʨʚʥʽ ʯʘʩʪʠʥʥʽ ʧʦʭʽʜʥʽ xxt uu   ,  ʧʨʠ 0  , >Í tx R , ʟʘʜʦʚʦʣʴʥʷʻ 

ʨʽʚʥʷʥʥʷ  ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ (2.1) ʧʨʠ 0   , >Í tx R  ʽ ).(),(lim   :),( 0
0

0

0

xtxux

xx
t

j=+¤-¤Í"


+

 

ɿʘʫʚʘʞʝʥʥʷ:  

1. ɼʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ, ʷʢʝ ʧʦʣʷʛʘʻ ʚ ʧʽʜʩʪʘʥʦʚʮʽ ʦʪʨʠʤʘʥʦʛʦ ʽʥʪʝʛʨʘʣʘ ʚ ʨʽʚʥʷʥʥʷ  

(2.1) ʪʘ ʧʦʯʘʪʢʦʚʫ ʫʤʦʚʫ (2.2) ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʛʣʷʥʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʚ [6, 7, 9, 11]. 

 

2. ɿʦʙʨʘʞʝʥʥʷ ʬʫʥʢʮʽʾ j ʽʥʪʝʛʨʘʣʦʤ ʌʫʨôʻ ʤʦʞʣʠʚʠʡ, ʷʢʱʦ ʬʫʥʢʮʽʶ j ʤʦʞʥʘ 

ʨʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨôʻ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʦʙʤʝʞʝʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʪʘ ʷʢʱʦ ʽʥʪʝʛʨʘʣ ñ
¤

¤-

dxx)(j  

ʟʙʽʞʥʠʡ.  
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Ä 2. ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʨʦʟʚô̫ ʟʦʢ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʪʘ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ  

 

ʇʦʟʥʘʯʠʤʦ  

,0},{   
 2

1
);,( ,,4

)(
 

2

2

>Íx
p

=x

-x
-

tx
ta

txG ta

x

e   R                             (2.9) 

ʪʦʜʽ ʬʦʨʤʫʣʘ (2.8) ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 

.0  , )();,(),( , >Íxxjx=ñ
¤

¤-

txdtxGtxu   R  

ʌʫʥʢʮʽʷ );,( txG x  ʷʢ ʬʫʥʢʮʽʷ x   ̔ t   ̒ ʨʦʟʚô̫ ʟʢʦʤ ʦʜʥʦʚʠʤʽʨʥʦʛʦ ʨʽʚʥʷʥʥʷ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʽ ʟʘʜʦʚʦʣʴʥʷʻ ʦʜʥʦʨʽʜʥʫ ʧʦʯʘʪʢʦʚʫ ʫʤʦʚʫ ʧʨʠ x̧x . 

ɺʠʢʦʥʘʥʥʷ ʨʽʚʥʦʩʪʽ xxt GaG 2=  ʙʫʜʝ ʦʯʝʚʠʜʥʠʤ, ʷʢʱʦ ʦʙʯʠʩʣʠʪʠ ʯʘʩʪʠʥʥʽ ʧʦʭʽʜʥʽ tG  

ʪʘ ,xxG  ʚʚʘʞʘʶʯʠ ʚʝʣʠʯʠʥʠ a  ʪʘ x ʩʪʘʣʠʤʠ ʚʽʜʥʦʩʥʦ ʟʤʽʥʥʠʭ x , t : 

;
4

)(

 2

1

 4

1
);,(

22

2
2

2

2

2

3

4

)(
 

4

)(
 

ta

x

tata
txG ta

x

ta

x

eet

-x

pp
-=x Ö

-x
-

+

-x
-

 

;
4

)(2

 2

1
);,(

2

2

2

4

)(
 

ta

x

ta
txG ta

x

ex

-x

p
=x Ö

-x
-

 

.
4

2

 2

1

4

)(

 2

1
);,(

2

2

2

22

2
2

2

4

)(
 

4

)(
 

tatata

x

ta
txG ta

x

ta

x

eexx

-

p
+

-x

p
=x Ö

-x
-

Ö

-x
-

 

 

ɺʠʢʦʥʘʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʫʤʦʚʠ ʧʝʨʝʚʽʨʠʤʦ, ʧʝʨʝʡʰʦʚʰʠ ʜʦ ʛʨʘʥʠʮʽ ʧʨʠ +0t : 

  ,0
 2

1
lim);,(lim

2

2

00

4

)(
 

=

-x
-

p
=x

++

ta

x

e
ta

txG
tt

ʧʨʠ .  x̧x  

 

ʌʫʥʢʮʽʷ G  ʥʘʟʠʚʘʻʪʴʩʷ  ʬʫʥʢʮʽʻʶ ɻʨʽʥʘ ʟʘʜʘʯʽ ʂʦʰʽ ʘʙʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ 

ʨʦʟʚô̫ ʟʢʦʤ ʦʜʥʦʚʠʤʽʨʥʦʛʦ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʽ ʤʘʻ ʚʘʞʣʠʚʠʡ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ, 

ʧʦʚô̫ ʟʘʥʠʡ ʟ ʧʦʥʷʪʪʷʤ ʪʝʧʣʦʚʦʛʦ ʽʤʧʫʣʴʩʫ. 
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ʌʽʟʠʯʥʠʤ ʪʝʧʣʦʚʠʤ ʽʤʧʫʣʴʩʦʤ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʧʦʯʘʪʢʦʚʠʡ ʨʦʟʧʦʜʽʣ 

ʪʝʤʧʝʨʘʪʫʨ ʚʠʛʣʷʜʫ 

í
ì
ë

+¤+Ç--¤Í

+-Í
=

),,(),(    ,0

),,(    ,
)(

00

000

dd

dd
j

xxx

xxxu
x  

ʜʝ 0u  - ʩʪʘʣʘ ʽ 0>d  (ʨʠʩ.2.1).                                                                            

 

                                                                                   0u  

 

 

 

                                          d-0x                   0x                   d+0x                       x  

ʈʠʩ. 2.1 

 

ʊʘʢʠʡ ʧʦʯʘʪʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʥʠʢʘʻ, ʷʢʱʦ ʚ ʩʪʨʠʞʝʥʴ ʟ ʥʫʣʴʦʚʦʶ 

ʧʦʯʘʪʢʦʚʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʫ ʤʦʤʝʥʪ ʯʘʩʫ 0=t  ʥʘ ʚʽʜʨʽʟʦʢ ],[ 00 d+d- xx  ʨʘʧʪʦʚʦ 

ʚʚʦʜʠʪʴʩʷ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ Q ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʨʽʟʢʘ ʤʠʪʪʻʚʦ ʩʪʘʻ 

ʨʽʚʥʦʶ 0u . ʗʢʱʦ ʧʣʦʱʘ ʧʝʨʝʨʽʟʫ ʩʪʨʠʞʥʷ S, ʪʦ Sd2 - ʦʙô̒ ʤ ʨʦʟʛʣʷʥʫʪʦʛʦ ʚʽʜʨʽʟʢʘ, ʘ 

rdS2  - ʡʦʛʦ ʤʘʩʘ. ʊʦʜʽ ʧʨʠ ʧʠʪʦʤʽʡ ʪʝʧʣʦʻʤʥʦʩʪʽ ʩ ʤʘʪʝʨʽʘʣʫ ʩʪʨʠʞʥʷ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ 

.2 0cuSQ rd=  

 ʇʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ  ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʨʦʟʨʠʚʥʦʶ ʬʫʥʢʮʽʻʶ, ʘʣʝ ʚʦʥʘ (ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ ʥʘ ʨʠʩ. 2.1) ʙʫʜʝ ʙʣʠʞʯʝ ʜʦ ʮʽʻʾ ʬʫʥʢʮʽʾ 

j, ʷʢʱʦ ʧʽʜʽʛʨʽʚ ʩʪʨʠʞʥʷ ʙʫʜʝ ʨʽʟʢʠʤ ʪʘ ʢʦʨʦʪʢʦʯʘʩʥʠʤ. ʋ ʪʦʯʢʘʭ d-0x  ʪʘ d+0x  

ʬʫʥʢʮʽʷ j ʥʝ ʚʠʟʥʘʯʝʥʘ, ʘʣʝ ʮʝ ʥʝ ʩʪʘʥʦʚʠʪʴ ʧʨʦʙʣʝʤʫ, ʦʩʢʽʣʴʢʠ ʨʦʟʨʠʚʥʫ ʬʫʥʢʮʽʶ j 

ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʽʥʪʝʛʨʘʣʦʤ ʌʫʨô̒  ̔ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʮʠʭ ʪʦʯʢʘʭ ʜʦʨʽʚʥʶʻ ,
2
0u

 ʪʦʤʫ  

ʚʚʘʞʘʻʤʦ, ʱʦ ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʮʠʭ ʪʦʯʢʘʭ ʪʘʢʦʞ ʜʦʨʽʚʥʶʻ .
2
0u

 

ʈʦʟʚô̫ ʟʦʢ ʟʘʜʘʯʽ (2.1), (2.2) ʧʨʠ ʪʘʢʽʡ ʧʦʯʘʪʢʦʚʽʡ ʬʫʥʢʮʽʾ  ʟʘ ʬʦʨʤʫʣʦʶ (2.8) ʙʫʜʝ 

ʤʘʪʠ ʚʠʛʣʷʜ 
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ʅʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʤʠ ʧʨʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʯʠʩʣʝʥʥʷ ʤʘʻʤʦ 

,2
0

0

2

2

2

2

4
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4
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ñ
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d-
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-
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d=x
x
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ta
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ta
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ee d  

ʜʝ d+<x<d- 00

~
xx . ʇʦʢʣʘʜʝʤʦ ʜʦʜʘʪʢʦʚʦ cSQ r= .  ʊʦʜʽ ʨʦʟʚô̫ ʟʦʢ ʟʘʜʘʯʽ ʧʨʦ 

ʪʝʧʣʦʚʠʡ ʽʤʧʫʣʴʩ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ  

.
 2

1

 2
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2
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ta
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ta
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ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʪʦʯʢʦʚʠʡ ʪʝʧʣʦʚʠʡ ʽʤʧʫʣʴʩ, ʷʢʠʡ ʦʪʨʠʤʘʻʤʦ ʩʧʨʷʤʫʚʘʚʰʠ  d ʜʦ 

ʥʫʣʷ. ʊʦʜʽ ,
~

0xx  ʘ ʨʦʟʚô̫ ʟʦʢ  ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 

.0    ,   ,),(
 2

1
),( 0

2

2
0

4

)(
 

>Íj=
p

=

-
-

txtx
ta

txu ta

xx

e R                     (2.10) 

 

 

ʊʦʯʢʦʚʠʡ ʪʝʧʣʦʚʠʡ ʽʤʧʫʣʴʩ ʻ ʱʝ 

ʙʽʣʴʰʦʶ ʘʙʩʪʨʘʢʮʽʻʶ, ʥʽʞ ʬʽʟʠʯʥʠʡ 

ʪʝʧʣʦʚʠʡ ʽʤʧʫʣʴʩ, ʘʣʝ ʚʽʥ ʪʘʢʦʞ ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʙʣʠʟʥʦ ʨʝʘʣʽʟʦʚʘʥʠʡ, ʷʢʱʦ, 

ʥʘʧʨʠʢʣʘʜ,  ʧʦʣʫʤô̫  ʙʫʜʝ ʜʫʞʝ ʚʫʟʴʢʠʤ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ, ʷʢ ʧʦʰʠʨʶʻʪʴʩʷ 

ʪʝʧʣʦ ʚ ʩʪʨʠʞʥʽ ʧʽʩʣʷ ʪʦʯʢʦʚʦʛʦ 

ʽʤʧʫʣʴʩʫ. ʇʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʨʦʟʚô̫ ʟʢʫ ʟ 

ʬʽʢʩʦʚʘʥʠʤ 0x  ʚ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ 

...0 321 ttt <<<  . ʊʘʢʽ ʢʨʠʚʽ ʥʘʟʠʚʘʶʪʴʩʷ 

ʢʨʠʚʠʤʠ ɻʘʫʩʘ.  

 

   G                           1tt=  

             

                   

                                         2tt=  

 

                                                3tt=  

 

0                             0x                          x  

     

ʈʠʩ. 2.2 

 

ʅʘ ʨʠʩʫʥʢʫ 2.2 ʚʠʜʥʦ, ʱʦ ʧʨʠ ...    ,    ,     , 321 ttt   ʛʨʘʬʽʢʠ   ʩʠʤʝʪʨʠʯʥʽ     ʚʽʜʥʦʩʥʦ       

ʧʨʷʤʦʾ 0xx= , ʧʨʠʯʦʤʫ ʤʘʢʩʠʤʫʤʠ ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ 0xx=  (ʚ ʪʽʡ ʪʦʯʮʽ, ʜʝ ʙʫʚ 

ʧʨʠʢʣʘʜʝʥʠʡ ʽʤʧʫʣʴʩ) ʽ ʜʦʨʽʚʥʶʶʪʴ  .
 2

1

ita p
 ʇʣʦʱʘ ʧʽʜ ʢʦʞʥʦʶ ʢʨʠʚʦʶ ʜʦʨʽʚʥʶʻ 
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ʆʪʞʝ, ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ ʚ ʩʪʨʠʞʥʽ  ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ ʟ ʧʣʠʥʦʤ ʯʘʩʫ. ɼʣʷ ʚʩʽʭ 

ʟʥʘʯʝʥʴ 0>t  ʤʘʡʞʝ ʚʩʝ ʪʝʧʣʦ ʟʦʩʝʨʝʜʞʝʥʝ ʚ ʤʘʣʦʤʫ ʦʢʦʣʽ ʪʦʯʢʠ 0x . ɿ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, 

ʱʦ ʧʨʠ 0=t  ʚʩʷ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʯʮʽ 0xx= , ʱʦ ʜʘʻ ʤʠʪʪʻʚʝ ʪʦʯʢʦʚʝ 

ʜʞʝʨʝʣʦ ʪʝʧʣʘ. ʌʫʥʢʮʽʶ G  ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʬʫʥʢʮʽʻʶ ʤʠʪʪʻʚʦʛʦ ʪʦʯʢʦʚʦʛʦ ʜʞʝʨʝʣʘ. 

ʇʨʠ 0>t  ʚ ʪʦʯʢʘʭ, ʚʽʜʤʽʥʥʠʭ ʚʽʜ 
0x  

(
0xxh -= ), ʬʫʥʢʮʽʷ ),(0 txj , ʷʢ ʬʫʥʢʮʽʷ 

ʯʘʩʫ t, ʩʧʦʯʘʪʢʫ ʟʨʦʩʪʘʻ ʚʽʜ 0 ʜʦ ʷʢʦʛʦʩʴ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ maxj , ʘ ʧʦʪʽʤ 

ʤʦʥʦʪʦʥʥʦ ʩʧʘʜʘʻ, ʧʨʷʤʫʶʯʠ ʜʦ ʥʫʣʷ ʧʨʠ 

¤t . ʇʨʠ 0=t  ʬʫʥʢʮʽʷ ),(0 txj  ʥʝ 

ʚʠʟʥʘʯʝʥʘ, ʘ 
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ʈʠʩ. 2.3 

 

(ʜʣʷ  ʦʙʯʠʩʣʝʥʥʷ  ʩʢʦʨʠʩʪʘʣʠʩʷ  ʧʨʘʚʠʣʦʤ  ʃʦʧʽʪʘʣʷ). ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʻʪʴʩʷ ʧʨʠ 
2

2

0

max
2

)(

a

xx
t

-
=  ʽ ʜʦʨʽʚʥʶʻ  ,

 2

1

0

max
xxe -p

=j  (ʨʠʩ.2.3). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʙʫʜʴ- ʷʢʽʡ ʪʦʯʮʽ 0xx¸  ʩʧʦʯʘʪʢʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 

maxj , ʘ ʧʦʪʽʤ ʩʧʘʜʘʻ ʜʦ ʥʫʣʷ. ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʦʯʮʽ 0xx¸ ʦʙʝʨʥʝʥʦ 

ʧʨʦʧʦʨʮʽʡʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʮʽʻʾ ʪʦʯʢʠ ʜʦ ʪʦʯʢʠ ʧʨʠʢʣʘʜʘʥʥʷ ʽʤʧʫʣʴʩʫ, ʘ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʢʚʘʜʨʘʪʫ ʚʢʘʟʘʥʦʾ ʚʽʜʩʪʘʥʽ. 

ʗʢʱʦ ʟʘʩʪʦʩʫʚʘʪʠ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ (2.9) ʜʦ (2.8), ʪʦ 

ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʥʝʦʙʤʝʞʝʥʦʤʫ ʩʪʨʠʞʥʽ ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʫʤʦʚʽ (2.2) 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʨʝʟʫʣʴʪʘʪ ʥʘʢʣʘʜʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʪʦʯʮʽ ʭ  ʚ 

ʤʦʤʝʥʪ ʯʘʩʫ t  ʚʥʘʩʣʽʜʦʢ ʥʝʧʝʨʝʨʚʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʦ ʩʪʨʠʞʥʶ ʪʝʧʣʦʚʠʭ ʽʤʧʫʣʴʩʽʚ 

çʽʥʪʝʥʩʠʚʥʦʩʪʽè )(xj  ʚ ʪʦʯʮʽ x, ʧʨʠʢʣʘʜʝʥʠʭ ʫ ʤʦʤʝʥʪ .0=t  
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ɿʘʫʚʘʞʝʥʥʷ. ʋ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯʘʭ ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʽʥʪʝʛʨʘʣʘ (2.8) ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʷ (ʨʠʩ. 2.4) 

 ,
 

2
)(

0

2

ñ x
p

=F
x-

z

dz e                                         (2.11) 

ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ʧʦʤʠʣʦʢ ʪʘ ʟʘʡʤʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ. ʎʷ 

ʬʫʥʢʮʽʷ ʤʘʻ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ:                                                                       F 

1.  ,1)(     ,1)( =+¤F-=-¤F                                                       1   

2. ;0)0( =F                                                                                                                   z  

3. );()( zz F-=-F                                                                         ī1 

4.   ;1
 

1 2

=x
p
ñ
¤

¤-

x-
de                                                              ʈʠʩ. 2.4                                            

ɼʣʷ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ ʧʦʤʠʣʦʢ ʽʩʥʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʪʘʙʣʠʮʽ.  

 

ʈʦʟʛʣʷʥʝʤʦ ʥʝʦʜʥʦʨʽʜʥʫ ʟʘʜʘʯʫ ʂʦʰʽ ʥʘ ʧʨʷʤʽʡ 
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ʘʙʦ 

.0 , ,),();,()();,(),(
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>Íxtxt-xt+xxjx= ñññ
¤

¤-

¤

¤-

txdftxGddtxGtxu
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ɿʘʫʚʘʞʝʥʥʷ. ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʰʫʢʘʪʠ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯ ̔ʂʦʰʽ ʜʣʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ 

ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 
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ʇʨʠʢʣʘʜ 1.  ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʂʦʰʽ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʧʨʷʤʽʡ 
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ƹ ɿʘʩʪʦʩʫʻʤʦ ʬʦʨʤʫʣʫ ʇʫʘʩʩʦʥʘ (2.8): 
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ʈʠʩ. 2.9 

ʆʪʞʝ, ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 
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ɻʨʘʬʽʢʠ ʨʦʟʚôʷʟʢʽʚ ʧʨʠ  0>t  ʧʦʜʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.9. Ʒ 

 

 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

 

ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʂʦʰʽ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʧʨʷʤʽʡ. 
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Ä3. ɺʣʘʩʪʠʚʦʩʪʽ ʨʦʟʚôʷʟʢʽʚ ʟʘʜʘʯʽ ʂʦʰʽ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ  

 

ʃʝʤʘ 1. ʗʢʱʦ ʬʫʥʢʮʽʷ j ʻ ʥʝʧʘʨʥʦʶ ʬʫʥʢʮʽʻʶ ()()( xx jj -=- ), ʪʦ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ 

(2.1),  (2.2) ʜʦʨʽʚʥʶʻ  ʥʫʣʁ  ʧʨʠ 0=x , ʪʦʙʪʦ 0),0( =tu  ʜʣʷ ʚʩʽʭ .0>t  

ɼʦʚʝʜʝʥʥʷ.  ʇʽʜʩʪʘʚʠʤʦ ʚ ʬʦʨʤʫʣʫ ʇʫʘʩʩʦʥʘ (2.8) :0=x  
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ʇʽʜʽʥʪʝʛʨʘʣʴʥʘ ʬʫʥʢʮʽʷ ʻ ʥʝʧʘʨʥʦʶ ʷʢ ʬʫʥʢʮʽʷ ʟʤʽʥʥʦʾ ,x ʦʩʢʽʣʴʢʠ ʻ ʜʦʙʫʪʢʦʤ ʥʝʧʘʨʥʦʾ 

ʬʫʥʢʮʽʾ j ʪʘ ʧʘʨʥʦʾ - .
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 ɯʥʪʝʛʨʘʣ ʚʽʜ ʥʝʧʘʨʥʦʾ ʬʫʥʢʮʽʾ ʧʦ ʧʨʦʤʽʞʢʫ, ʩʠʤʝʪʨʠʯʥʦʤʫ 

ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ, ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ʆʪʞʝ, .0),0( =tu  ʃʝʤʘ ʜʦʚʝʜʝʥʘ. 

ʃʝʤʘ 2. ʗʢʱʦ ʬʫʥʢʮʽʷ j ʻ ʧʘʨʥʦʶ ʬʫʥʢʮʽʻʶ ()()( xx jj =- ), ʪʦ ʧʦʭʽʜʥʘ ʟʘ 

ʧʨʦʩʪʦʨʦʚʦ  ʁʟʤʽʥʥʦ  ʁʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ (2.1),  (2.2) ʜʦʨʽʚʥʶʻ  ʥʫʣʁ  ʧʨʠ 0=x , ʪʦʙʪʦ 

0),0( =tux  ʜʣʷ ʚʩʽʭ .0>t  

ɼʦʚʝʜʝʥʥʷ: ʇʨʦʜʠʬʝʨʝʥʮʶʻʤʦ ʬʫʥʢʮʽʶ u , ʟʘʜʘʥʫ ʬʦʨʤʫʣʦʶ ʇʫʘʩʩʦʥʘ (2.8), ʟʘ .x  
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ʇʽʜʽʥʪʝʛʨʘʣʴʥʘ ʬʫʥʢʮʽʷ ʻ ʥʝʧʘʨʥʦʶ ʬʫʥʢʮʽʻʶ ʟʤʽʥʥʦʾ ,x ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʻ ʜʦʙʫʪʢʦʤ 

ʥʝʧʘʨʥʦʾ ʬʫʥʢʮʽʾ x ʪʘ ʧʘʨʥʠʭ - )(xj  ʪʘ .
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tae

x
-

 ɯʥʪʝʛʨʘʣ ʚʽʜ ʥʝʧʘʨʥʦʾ ʬʫʥʢʮʽʾ ʧʦ 

ʧʨʦʤʽʞʢʫ, ʩʠʤʝʪʨʠʯʥʦʤʫ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ, ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ʆʪʞʝ, .0),0( =tux  ʃʝʤʘ ʜʦʚʝʜʝʥʘ. 
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Ä4.  ʄʽʰʘʥʽ ʟʘʜʘʯʽ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚ ʥʘʧʽʚʦʙʤʝʞʝʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 

 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʧʨʦ ʨʦʟʧʦʜʽʣ ʪʝʧʣʘ ʧʦʙʣʠʟʫ ʦʜʥʦʛʦ ʟ ʢʽʥʮʽʚ ʪʦʥʢʦʛʦ ʦʜʥʦʨʽʜʥʦʛʦ 

ʩʪʨʠʞʥʷ ʟ ʪʝʧʣʦʽʟʦʣʴʦʚʘʥʦʶ ʙʽʯʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ 

ʥʘ ʽʥʰʦʤʫ ʢʽʥʮʽ ʥʝ ʚʘʞʣʠʚʠʡ. ʊʦʜʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʮʝʡ ʢʽʥʝʮʴ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ ʽ ʟʘʜʘʯʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʥʘʧʽʚʦʙʤʝʞʝʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ),0( +¤Íx , ʪʦʙʪʦ 

ʤʘʪʝʤʘʪʠʯʥʦ ʚʠʥʠʢʘʻ ʤʽʰʘʥʘ ʟʘʜʘʯʘ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. 

 

ɯ.  ʈʦʟʚôʷʞʝʤʦ ʤʽʰʘʥʫ ʟʘʜʘʯʫ ʟʘ ʫʤʦʚʠ, ʱʦ ʥʘ ʢʽʥʮʽ 0=x  ʩʪʨʠʞʥʷ ʟʘʜʘʥʦ ʥʫʣʴʦʚʫ 

ʪʝʤʧʝʨʘʪʫʨʫ 

  ,0   ,0   ,2 >+¤<<= txuau xxt                                           (2.13) 

,0   ),()0,( +¤<¢j= xxxu                                                 (2.14) 

 .0   ,0),0( ²= ttu                                                                 (2.15) 

ʇʨʦʜʦʚʞʠʤʦ ʬʫʥʢʮʽʶ j ʥʘ ʚʽʜôʻʤʥʫ ʧʽʚʚʽʩʴ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ 
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ʆʪʞʝ, ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ (2.13)-(2.15) ʟʦʙʨʘʞʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ  
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ʇʨʠʢʣʘʜ. ʈʦʟʚôʷʟʘʪʠ ʤʽʰʘʥʫ ʟʘʜʘʯʫ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʧʽʚʧʨʷʤʽʡ 
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ɿʨʦʙʠʤʦ ʟʘʤʽʥʫ ʟʤʽʥʥʠʭ: 
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ʙ)   ʜʣʷ ʜʨʫʛʦʛʦ ʽʥʪʝʛʨʘʣʘ 
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ʈʦʟʛʣʷʥʝʤʦ ʯʘʩʪʠʥʥʠʡ ʚʠʧʘʜʦʢ ʮʴʦʛʦ ʧʨʠʢʣʘʜʫ: 

¶ ʅʝʭʘʡ  ,01=x    ,2 lx =  ʪʦʜʽ  
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ɻʨʘʬʽʢʠ ʨʦʟʚôʷʟʢʽʚ ʧʨʠ  0>t  ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 2.10. ʆʩʢʽʣʴʢʠ ʚʽʜʩʫʪʥʽʡ 

ʪʝʧʣʦʦʙʤʽʥ ʟ̔ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʪʦ ʧʣʦʱʘ ʧʽʜ ʢʦʞʥʦʶ ʢʨʠʚʦʶ (ʟʘʰʪʨʠʭʦʚʘʥʘ 

ʦʙʣʘʩʪʴ) ʤʘʻ ʦʜʥʝ ʡ ʪʝ ʩʘʤʝ ʟʥʘʯʝʥʥʷ  l  ʠ0.Ʒ 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

 

ʈʦʟʚôʷʟʘʪʠ ʤʽʰʘʥʽ ʟʘʜʘʯʽ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʧʽʚʧʨʷʤʽʡ. 
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2.                                       ,0    ,0     ,4 >+¤<<= txuu xxt  
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 ɯɯ.  ʈʦʟʚôʷʞʝʤʦ ʤʽʰʘʥʫ ʟʘʜʘʯʫ ʟʘ ʫʤʦʚʠ, ʱʦ ʢʽʥʝʮʴ ʪʝʧʣʦʽʟʦʣʴʦʚʘʥʠʡ 

,0    ,0    ,2 >+¤<<= txuau xxt
                                         (2.17) 

,0   ),()0,( +¤<¢j= xxxu                                                 (2.18) 

           .0   ,0),0( ²= ttux                                                         (2.19) 
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ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥ ̫ ,2

xxt vav =  ʧʦʯʘʪʢʦʚʫ ʫʤʦʚʫ )()0,( xxv j=  ʧʨʠ +¤<¢x0  ʪʘ ʢʨʘʡʦʚʫ 

ʫʤʦʚʫ 0),0( =tvx  (ʥʘ ʧʽʜʩʪʘʚʽ ʣʝʤʠ 2).  
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ʆʪʞʝ, ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ (2.13)-(2.15) ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ  
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ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

 

ʈʦʟʚôʷʟʘʪʠ ʤʽʰʘʥʫ ʟʘʜʘʯʫ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʧʽʚʧʨʷʤʽʡ. 
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ɯɯɯ.  ʈʦʟʚôʷʞʝʤʦ ʤʽʰʘʥʫ ʟʘʜʘʯʫ ʟʘ ʫʤʦʚʠ, ʱʦ ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʨʠʞʥʷ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʘ ʥʘ ʢʽʥʮʽ 0 =x  ʩʪʨʠʞʥʷ ʟʘʜʘʥʦ ʟʘʢʦʥ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

,0    ,0   ,2 >+¤<<= txuau xxt                                           (2.21) 

,0   ,0)0,( +¤<¢= xxu                                                       (2.22) 

 .0   ),(),0( ²m= tttu                                                             (2.23) 

ʈʦʟʚôʷʟʦʢ ʮʽʻʾ ʟʘʜʘʯʽ ʙʫʜʝʤʦ ʰʫʢʘʪʠ ʫ ʚʠʛʣʷʜʽ 
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ʊʘʢ ʟʘʜʘʥʘ ʬʫʥʢʮʽʷ ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʷ (2.21), ʚ ʯʦʤʫ ʤʦʞʥʘ ʧʝʨʝʢʦʥʘʪʠʩʷ 

ʧʨʦʜʠʬʝʨʝʥʮʽʶʚʘʚʰʠ u  ʦʜʠʥ ʨʘʟ ʟʘ t ʽ ʜʚʽʯʽ ʟʘ ʭ ʪʘ ʧʽʜʩʪʘʚʠʚʰʠ ʚ (2.21): 
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ɼʦʚʝʜʝʤʦ, ʱʦ u  ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʠ ʟʘʜʘʯʽ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʧʨʦʚʝʜʝʤʦ ʟʘʤʽʥʫ ʟʤʽʥʥʠʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ 
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ɿʘʜʦʚʦʣʴʥʠʤʦ ʧʦʯʘʪʢʦʚʫ ʫʤʦʚʫ (2.22): 
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ɿʘʜʦʚʦʣʴʥʠʤʦ ʢʨʘʡʦʚʫ ʫʤʦʚʫ (2.23): 
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ʆʪʞʝ,  ʬʫʥʢʮʽʷ (2.24) ʻ ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯʽ (2.21)-(2.23).  

 

ʇʨʠʢʣʘʜ . ʈʦʟʚôʷʟʘʪʠ ʤʽʰʘʥʫ ʟʘʜʘʯʫ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʧʽʚʧʨʷʤʽʡ 
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ʇʨʦʚʝʜʝʤʦ ʟʘʤʽʥʫ ʟʤʽʥʥʠʭ ʟʘ ʬʦʨʤʫʣʘʤʠ 
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ɯV.  ʈʦʟʚôʷʞʝʤʦ ʤʽʰʘʥʫ ʟʘʜʘʯʫ ʟʘ ʫʤʦʚʠ, ʱʦ ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʨʠʞʥʷ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʘ ʥʘ ʢʽʥʝʮʴ 0 =x  ʩʪʨʠʞʥʷ ʧʦʜʘʻʪʴʩʷ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ 

,0    ,0   ,2 >+¤<<= txuau xxt                                           (2.25) 

,0   ,0)0,( +¤<¢= xxu                                                       (2.26) 

 .0   ),(),0( ²= tttux n                                                             (2.27) 

ʇʝʨʝʚʽʨʠʤʦ, ʱʦ ʨʦʟʚôʷʟʦʢ ʮʽʻʾ ʟʘʜʘʯʽ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ 
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ʇʨʦʜʠʬʝʨʝʥʮʶʻʤʦ ʬʫʥʢʮʽʶ u  ʦʜʠʥ ʨʘʟ ʟʘ t ʪʘ ʜʚʽʯʽ ʟʘ ʭ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʩʪʘʚʠʤʦ ʚ 

(2.25) ʜʣʷ ʪʦʛʦ,  ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʚʦʥʘ ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥ ̫(2.25). ʄʘʻʤʦ 
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ɿʚʽʜʩʠ  ʦʯʝʚʠʜʥʦ ʚʠʧʣʠʚʘʻ, ʱʦ .2

xxt uau =   

ʊʝʧʝʨ ʜʦʚʝʜʝʤʦ, ʱʦ u  ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʠ ʟʘʜʘʯʽ. ʇʨʦʚʝʜʝʤʦ ʟʘʤʽʥʫ ʟʤʽʥʥʠʭ 
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ɿʘʜʦʚʦʣʴʥʠʤʦ ʧʦʯʘʪʢʦʚʫ ʫʤʦʚʫ (2.26): 
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ɿʘʜʦʚʦʣʴʥʠʤʦ ʢʨʘʡʦʚʫ ʫʤʦʚʫ (2.27): 
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ʆʪʞʝ, ʬʫʥʢʮʽʷ (2.28) ʻ ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯʽ (2.25)ī(2.27). 

 

V. ʈʦʟʚôʷʞʝʤʦ ʤʽʰʘʥʫ ʟʘʜʘʯʫ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʽʜʦʤʘ ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʨʠʞʥʷ, ʘ 

ʥʘ ʢʽʥʮʽ 0 =x  ʩʪʨʠʞʥʷ ʟʘʜʘʥʦ ʟʘʢʦʥ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ  

,0    ,0   ),,(2 >+¤<<+= txtxfuau xxt  

,0   ),()0,( +¤<¢j= xxxu  

.0   ),(),0( ²m= tttu  

ʈʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʙʫʜʝʤʦ ʰʫʢʘʪʠ ʫ ʚʠʛʣʷʜʽ 
 

),,(),(),( txwtxvtxu +=  ,0    ,0 >+¤<¢ tx  

 

ʜʝ ʬʫʥʢʮʽʾ v  ʪʘ  w ʻ ʨʦʟʚôʷʟʢʘʤʠ ʪʘʢʠʭ ʟʘʜʘʯ: 
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ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

 

1. ʈʦʟʚôʷʟʘʪʠ ʤʽʰʘʥʫ ʟʘʜʘʯʫ ʜʣʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʧʽʚʧʨʷʤʽʡ 
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ʈʦʟʜʽʣ 3 

ʌʫʥʢʮʽʷ ɻʨʽʥʘ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ  ʜʣʷ ʨʽʚʥʷʥʴ ʝʣʽʧʪʠʯʥʦʛʦ ʪʠʧʫ 

 

Ä 1. ʌʦʨʤʫʣʠ ɻʨʽʥʘ 

 

ʇʝʨʰ ʥʽʞ ʧʝʨʝʡʪʠ ʜʦ ʚʣʘʩʥʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʜʣʷ ʨʽʚʥʷʥʴ ʝʣʽʧʪʠʯʥʦʛʦ 

ʪʠʧʫ ʧʨʠʛʘʜʘʻʤʦ ʜʝʷʢʽ ʬʘʢʪʠ ʟ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

 ʈʦʟʛʣʷʥʝʤʦ ʚʽʜʦʤʫ ʬʦʨʤʫʣʫ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ-ɻʘʫʩʩʘ  
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ʜʝ V - ʜʝʷʢʘ ʦʙʣʘʩʪʴ, ʦʙʤʝʞʝʥʘ ʜʦʩʪʘʪʥʴʦ ʛʣʘʜʢʦʶ ʟʘʤʢʥʝʥʦʶ ʧʦʚʝʨʭʥʝʶ S, dxdydzds=  

- ʝʣʝʤʝʥʪ ʦʙôʻʤʫ, sd  - ʝʣʝʤʝʥʪ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ, gba   ,  ,  - ʢʫʪʠ, ʱʦ ʫʪʚʦʨʶʻ ʟʦʚʥʽʰʥʷ 

ʥʦʨʤʘʣʴ n
C

 ʜʦ ʧʦʚʝʨʭʥʽ  S  ʟ ʜʦʜʘʪʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ, ʘ  RQP   ,  ,  - 

ʜʦʚʽʣʴʥʽ ʜʠʬʝʨʝʥʮʽʡʦʚʥʽ  ʬʫʥʢʮʽʾ ʘʨʛʫʤʝʥʪʽʚ .  ,  , zyx  

ʅʝʭʘʡ ),,( zyxuu=  ʪʘ ),,( zyxvv=  - ʬʫʥʢʮʽʾ, ʥʝʧʝʨʝʨʚʥʽ ʨʘʟʦʤ ʟʽ ʩʚʦʾʤʠ ʧʝʨʰʠʤʠ 

ʧʦʭʽʜʥʠʤʠ ʚ SVÇ  ʪʘ ʤʘʶʪʴ ʥʝʧʝʨʝʨʚʥʽ ʜʨʫʛʽ ʧʦʭʽʜʥʽ ʚʩʝʨʝʜʠʥʽ V. 
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ɼʘʣʽ ʧʝʨʝʧʠʰʝʤʦ ʽʥʪʝʛʨʘʣ ʟ ʣʽʚʦʾ ʯʘʩʪʠʥʠ ʦʩʪʘʥʥʴʦʾ ʨʽʚʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ 
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ʊʦʜʽ ʬʦʨʤʫʣʘ (3.2) ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 
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ʌʦʨʤʫʣʫ ɻʨʽʥʘ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʡ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʦʙʣʘʩʪʴ V ʦʙʤʝʞʝʥʘ ʜʝʢʽʣʴʢʦʤʘ 
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ɼʣʷ ʜʚʦʚʠʤʽʨʥʦʛʦ ʚʠʧʘʜʢʫ ʽʩʥʫʻ ʘʥʘʣʦʛʽʯʥʘ ʬʦʨʤʫʣʘ. 
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ʜʝ ?d  - ʝʣʝʤʝʥʪ ʜʦʚʞʠʥʠ ʜʫʛʠ ʢʨʠʚʦʾ, 
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=D , 

ln
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µ

µ
 - ʧʦʭʽʜʥʘ ʟʘ ʥʘʧʨʷʤʦʤ 

ʟʦʚʥʽʰʥʴʦʾ ʜʦ ʢʨʠʚʦʾ lG ʥʦʨʤʘʣʽ { }2,1Íl . 

 

 

Ä 2. ɿʘʜʘʯʘ ɼʽʨʽʭʣʝ ʜʣʷ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ ʥʘ ʧʣʦʱʠʥʽ 

 

I. ɹʫʜʝʤʦ ʰʫʢʘʪʠ ʪʘʢʫ ʬʫʥʢʮʽʶ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ ʚʩʝʨʝʜʠʥʽ ʜʝʷʢʦʾ 

ʦʙʣʘʩʪʽ 2
RËD  ʦʙʤʝʞʝʥʦ ʾʟʘʤʢʥʝʥʦʶ ʢʨʠʚʦʶ DC µ= , ʪʘ ʥʘʙʫʚʘʻ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʴ ʥʘ 

ʩʘʤʽʡ ʢʨʠʚʽʡ (ʤʝʞʽ), ʪʦʙʪʦ ʨʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ  

   0=Du  ʚ  D ,                                                                      (3.5) 

.gu
C
=                                                                               (3.6) 

ʌʽʟʠʯʥʦʶ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʪʘʢʦʾ ʟʘʜʘʯʽ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʟʘʜʘʯʘ ʧʨʦ ʧʦʪʝʥʮʽʘʣ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʚʩʝʨʝʜʠʥʽ ʦʙʣʘʩʪʽ,  ʷʢʱʦ ʚʽʜʦʤʠʡ ʧʦʪʝʥʮʽʘʣ ʥʘ ʢʦʥʪʫʨʽ. 

ɺʠʙʝʨʝʤʦ ʚʩʝʨʝʜʠʥʽ ʦʙʣʘʩʪʽ ʜʦʚʽʣʴʥʦ ʬʽʢʩʦʚʘʥʫ 

ʪʦʯʢʫ ʄ0 ).,( 00 yx  ʅʘʚʢʦʣʦ ʪʦʯʢʠ ʧʦʙʫʜʫʻʤʦ ʢʦʣʦ eC  

ʨʘʜʽʫʩʘ e ʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ  ʄ0,  ʷʢʘ  ʧʦʚʥʽʩʪʶ  ʣʝʞʠʪʴ  

ʚʩʝʨʝʜʠʥʽ ʦʙʣʘʩʪʽ D . ʄʽʞ ʜʚʦʤʘ ʢʦʥʪʫʨʘʤʠ C  ʪʘ eC  

ʨʦʟʪʘʰʦʚʘʥʘ ʦʙʣʘʩʪʴ, ʷʢʫ ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ʊ (ʨʠʩ. 3.1). 

ʅʝʭʘʡ ʪʝʧʝʨ ʪʦʯʢʘ ʈ ),( yx  ʦʙʣʘʩʪʽ D  ʚʽʜʤʽʥʥʘ ʚʽʜ ʄ0. 
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ʈʠʩ. 3.1 

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ n
C

 ʟʦʚʥʽʰʥʶ ʥʦʨʤʘʣʴ ʜʦ ʢʦʥʪʫʨʫ C, ʘ ʯʝʨʝʟ 1n
C

 - ʜʦ ʢʦʣʘ eC  (ʮʝʡ 

ʚʝʢʪʦʨ ʥʘʧʨʷʤʣʝʥʠʡ ʚʩʝʨʝʜʠʥʫ, ʦʩʢʽʣʴʢʠ ʚʥʫʪʨʽʰʥʷ ʯʘʩʪʠʥʘ ʢʦʣʘ ʥʝ ʥʘʣʝʞʠʪʴ ʪʽʣʫ ʊ, 

ʪʦʙʪʦ ʻ ʟʦʚʥʽʰʥʴʦʶ ʦʙʣʘʩʪʶ). 
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ʎʷ ʬʫʥʢʮʽʷ ʻ ʛʘʨʤʦʥʽʯʥʦʶ (ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ) ʚ ʫʩʽʭ ʪʦʯʢʘʭ ʦʙʣʘʩʪʽ  D  

ʢʨʽʤ ʪʦʯʢʠ ʄ0. ʇʝʨʝʚʽʨʠʪʠ ʮʝʡ ʬʘʢʪ ʤʦʞʥʘ ʧʨʦʩʪʦʶ ʧʽʜʩʪʘʥʦʚʢʦʶ ʬʫʥʢʮʽʾ ʫ ʨʽʚʥʷʥʥʷ 
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ʆʪʞʝ, ʬʫʥʢʮʽʷ w ʻ ʛʘʨʤʦʥʽʯʥʦʶ. 

 

ɿʘʫʚʘʞʝʥʥʷ. ʇʨʠ )0,0(),( 00 =yx  ʬʫʥʢʮʽʷ 
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=w  ʥʘʟʠʚʘʻʪʴʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʨʦʟʚôʷʟʢʦʤ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ ʥʘ ʧʣʦʱʠʥʽ. ʌʫʥʢʮʽʷ 
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=e  ʥʘʟʠʚʘʻʪʴʩʷ ʥʴʶʪʦʥʽʚʩʴʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. ʗʢʱʦ ʚ ʧʦʯʘʪʢʫ 

ʢʦʦʨʜʠʥʘʪ ʟʦʩʝʨʝʜʠʪʠ ʟʘʨʷʜ ,q  ʪʦ ʧʦʪʝʥʮʽʘʣ ʧʦʣʷ ʫʪʚʦʨʝʥʦʛʦ ʮʠʤ ʟʘʨʷʜʦʤ ʙʫʜʝ 
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ɺʚʝʜʝʤʦ ʱʝ ʦʜʥʫ ʬʫʥʢʮʽʶ 1w, ʛʘʨʤʦʥʽʯʥʫ ʚ D  ʽ ʪʘʢʫ, ʱʦ ʚʦʥʘ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʬʫʥʢʮʽʻʶ w ʣʠʰʝ ʥʘ ʤʝʞʽ  :C  
CC
w=w1 . 

ʈʽʟʥʠʮʶ ʬʫʥʢʮʽʡ w-w1   ʥʘʟʠʚʘʶʪʴ ʬʫʥʢʮʽʻʶ ɻʨʽʥʘ ʜʣʷ ʦʙʣʘʩʪʽ D  ʽ ʧʦʟʥʘʯʘʶʪʴ 

.
1

ln
2

1
),;,( 1100  

0

 w-
p

=w-w=
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yxyxG                                         (3.7) 

ɺʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʾ ɻʨʽʥʘ: 

1. ʌʫʥʢʮʽʷ ɻʨʽʥʘ ʻ ʨʦʟʚôʷʟʢʦʤ ʦʜʥʦʨʽʜʥʦʾ ʟʘʜʘʯʽ ɼʽʨʽʭʣʝ ʜʣʷ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ 
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2.  0),;,( 00 >yxyxG , ʧʨʠ .),(),( 00 Dyxyx Í¸  

3.  ʉʠʤʝʪʨʠʯʥʽʩʪʴ .),(),(),,;,(),;,( 000000 DyxyxyxyxGyxyxG Í¸=      

ɿʥʘʡʜʝʤʦ ʪʝʧʝʨ ʽʥʪʝʛʨʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ (3.5), (3.6). ʈʦʟʛʣʷʥʝʤʦ 
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ʉʧʨʷʤʫʻʤʦ e ʜʦ ʥʫʣʷ ʪʘ ʟʥʘʡʜʝʤʦ ʛʨʘʥʠʮʽ  ʽʥʪʝʛʨʘʣʽʚ  ʟ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ. ʆʩʢʽʣʴʢʠ 

ʬʫʥʢʮʽʾ u  ʪʘ 1w ʛʘʨʤʦʥʽʯʥʽ, ʪʦ ʥʘ ʧʽʜʩʪʘʚʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʘʨʤʦʥʽʯʥʠʭ ʬʫʥʢʮʽʡ ʚʦʥʠ 

ʨʘʟʦʤ ʟʽ ʩʚʦʾʤʠ ʧʦʭʽʜʥʠʤʠ ʦʙʤʝʞʝʥʽ. ʊʦʜʽ  
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 ʆʪʞʝ, ʜʣʷ  ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ɼʽʨʽʭʣʝ (3.5), (3.6) ʤʘʻʤʦ 
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-=                                                           (3.10) 

ʌʦʨʤʫʣʘ (3.10) ʜʘʻ ʨʦʟʚôʷʟʦʢ ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʄ0 ʦʙʣʘʩʪʽ D   ʟʘ ʫʤʦʚʠ, ʱʦ ʚʽʜʦʤʘ 

ʬʫʥʢʮʽʷ ɻʨʽʥʘ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʦʙʣʘʩʪʽ. 

ɿʘʜʘʯʘ ɼʽʨʽʭʣʝ ʜʣʷ ʨʽʚʥʷʥʥʷ ʇʫʘʩʩʦʥʘ  
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ʨʦʟʚôʷʟʫʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ. ɰʾ ʨʦʟʚôʷʟʦʢ ʤʦʞʝ ʙʫʪʠ ʟʦʙʨʘʞʝʥʠʡ ʫ ʚʠʛʣʷʜʽ 
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ɿʘʫʚʘʞʝʥʥʷ. ʌʫʥʢʮʽʷ ɻʨʽʥʘ ʻ ʬʫʥʢʮʽʻʶ ʜʚʦʭ ʪʦʯʦʢ ),( yx  ʪʘ ),( 00 yx , ʧʨʠʯʦʤʫ 0x  ʽ 0y  

ʻ ʦʩʥʦʚʥʠʤʠ ʟʤʽʥʥʠʤʠ, ʘ yx, ï ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʟʤʽʥʥʠʤʠ. ɯʥʪʝʛʨʫʚʘʥʥʷ ʽʜʝ ʩʘʤʝ ʟʘ 

).,( yx  

 

ɯɯ. ʇʦʙʫʜʦʚʘ ʬʫʥʢʮʽʾ ɻʨʽʥʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʚʦʜʠʪʴʩʷ ʤʝʪʦʜʦʤ ʩʠʤʝʪʨʠʯʥʠʭ 

(ʜʟʝʨʢʘʣʴʥʠʭ) ʘʙʦ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʚʽʜʦʙʨʘʞʝʥʴ. ɯʜʝʷ ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʬʽʟʠʯʥʦʛʦ 

ʟʤʽʩʪʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ (ʥʴʶʪʦʥʽʚʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ).  
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ʅʘʚʢʦʣʦ ʦʜʠʥʠʯʥʦʛʦ ʟʘʨʷʜʫ ʚ ʪʦʯʮʽ ʄ0 ),( 00 yx  ʫʪʚʦʨʶʻʪʴʩʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ ʧʦʣʝ, 

ʧʦʪʝʥʮʽʘʣ ʷʢʦʛʦ ʚ ʪʦʯʮʽ ),( yxP  ʜʦʨʽʚʥʶʻ  
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yxyxG , ʧʽʩʣʷ ʤʥʦʞʝʥʥʷ ʥʘ ,2p ʻ ʩʫʤʦʶ ʧʦʪʝʥʮʽʘʣʫ ʚ ʪʦʯʮʽ ),( yx  

ʧʦʣʷ, ʫʪʚʦʨʝʥʦʛʦ ʟʘʨʷʜʦʤ ʚ ʪʦʯʮʽ ʄ0,  ʽ ʧʦʪʝʥʮʽʘʣʫ ʧʦʣʷ, ʫʪʚʦʨʝʥʦʛʦ ʟʘʨʷʜʘʤʠ 

(ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ), ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʟʘ ʦʙʣʘʩʪʶ D  ʪʘ ʢʦʤʧʝʥʩʫʶʪʴ 

ʧʦʣʝ ʟʘʨʷʜʫ ʚ ʪʦʯʮʽ ʄ0 ʥʘ ʤʝʞʽ .Dµ   

ɸʣʛʦʨʠʪʤ ʧʦʰʫʢʫ: 

1) ʚʠʙʠʨʘʻʤʦ ʚʩʝʨʝʜʠʥʽ ʦʙʣʘʩʪʽ ʜʦʚʽʣʴʥʦ ʬʽʢʩʦʚʘʥʫ ʪʦʯʢʫ ʄ0 ),( 00 yx   ʪʘ ʧʦʤʽʩʪʠʤʦ ʚ 

ʥʝʾ ʦʜʠʥʠʯʥʠʡ  ʜʦʜʘʪʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ; 

2) ʙʫʜʫʻʤʦ ʪʦʯʢʫ ʄ1, ʩʠʤʝʪʨʠʯʥʫ ʚʽʜʥʦʩʥʦ ʤʝʞʽ ʦʙʣʘʩʪʽ, ʪʘ ʧʦʤʽʩʪʠʤʦ ʚ ʥʝʾ ʚʽʜôʻʤʥʠʡ 

ʟʘʨʷʜ (q- ) (ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʤʝʞʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʯʘʩʪʠʥ, ʧʦʙʫʜʦʚʘ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʥʦʩʥʦ ʢʦʞʥʦʾ ʯʘʩʪʠʥʠ, ʘ ʥʘ ʦʪʨʠʤʘʥʽ ʪʦʯʢʠ ʟʥʦʚʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʦʧʝʨʘʮʽʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʠʣʝʞʥʠʭ ʟʘʨʷʜʽʚ); 

3) ʚʠʧʠʩʫʻʤʦ ʬʫʥʢʮʽʶ ɻʨʽʥʘ, ʧʨʠʯʦʤʫ ,ln
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ʥʫʣʶ Gʥʘ ʤʝʞʽ. 

ɼʣʷ ʧʝʚʥʠʭ ʦʙʣʘʩʪʝʡ ʨʝʘʣʽʟʫʚʘʪʠ ʮʝʡ ʘʣʛʦʨʠʪʤ ʜʦʩʪʘʪʥʴʦ ʣʝʛʢʦ. ʂʨʽʤ ʪʦʛʦ, ʷʢʱʦ 

ʚʽʜʦʤʘ ʬʫʥʢʮʽʷ ɻʨʽʥʘ ʜʣʷ ʧʝʚʥʦʾ ʦʙʣʘʩʪʽ ,D  ʪʦ ʟʘ ʬʦʨʤʫʣʦʶ (3.11) ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʨʦʟʚôʷʟʢʠ ʚʩʽʭ ʟʘʜʘʯ ɼʽʨʽʭʣʝ ʚ ʮʽʡ ʦʙʣʘʩʪʽ. 

 

ʇʨʠʢʣʘʜ 1.    ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ɼʽʨʽʭʣʝ ʜʣʷ ʨʽʚʥʷʥʥʷ ʇʫʘʩʩʦʥʘ ʥʘ ʧʽʚʧʣʦʱʠʥʽ:  
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ƹ ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʬʦʨʤʫʣʦʶ (3.11) 
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Ä 3. ɿʘʜʘʯʘ ɼʽʨʽʭʣʝ ʜʣʷ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ ʚ ʢʨʫʟʽ 

 

ɹʫʜʝʤʦ ʰʫʢʘʪʠ ʬʫʥʢʮʽʶ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ ʚ ʢʨʫʟʽ 

}|),{( 222 RyxyxD <+=  ʨʘʜʽʫʩʘ R ʪʘ ʥʘʙʫʚʘʻ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʴ ʥʘ ʢʦʣʽ 

}|),{( 222 RyxyxD =+=µ , ʪʦʙʪʦ ʨʦʟʚôʷʟʫʚʘʪʠʤʝʤʦ ʟʘʜʘʯʫ 

0=Du   ʚ D ,                                                               (3.12) 

 .gu
D
=

µ
                                                                    (3.13) 

ɿʘʩʪʦʩʫʻʤʦ ʤʝʪʦʜ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʚʽʜʦʙʨʘʞʝʥʴ ʜʣʷ ʧʦʙʫʜʦʚʠ ʬʫʥʢʮʽʾ ɻʨʽʥʘ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʧʨʠʢʣʘʜʽʚ, ʜʣʷ ʢʦʣʘ ʟʘʤʽʩʪʴ ʩʠʤʝʪʨʠʯʥʠʭ ʪʦʯʦʢ ʧʦʪʨʽʙʥʦ ʙʫʜʫʚʘʪʠ 

ʩʧʨʷʞʝʥʽ. ʊʦʯʢʠ ʥʘʟʠʚʘʶʪʴʩʷ ʩʧʨʷʞʝʥʠʤʠ ʚʽʜʥʦʩʥʦ ʢʦʣʘ (ʩʬʝʨʠ), ʷʢʱʦ ʜʦʙʫʪʦʢ 

ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʮʝʥʪʨʘ ʢʦʣʘ (ʩʬʝʨʠ) ʜʦ ʮʠʭ ʪʦʯʦʢ ʜʦʨʽʚʥʶʻ ʢʚʘʜʨʘʪʫ ʨʘʜʽʫʩʘ. ʇʨʠ ʧʦʙʫʜʦʚʽ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʣʷʨʥʽ ʢʦʦʨʜʠʥʘʪʠ. 
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ɺ̔ ʟʴʤʝʤʦ ʚʩʝʨʝʜʠʥʽ ʢʨʫʛʘ D  ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ 

ʄ ),( 00 yx . ʇʦʙʫʜʫʻʤʦ ʪʦʯʢʫ, ʩʧʨʷʞʝʥʫ ʜʦ ʪʦʯʢʠ ʄ 

ʚʽʜʥʦʩʥʦ ʢʦʣʘ Dµ . ɼʣʷ ʮʴʦʛʦ ʧʨʦʚʝʜʝʤʦ ʯʝʨʝʟ ʪʦʯʢʫ 

ʄ ʭʦʨʜʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʨʘʜʽʫʩʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʮʶ ʪʦʯʢʫ. ʏʝʨʝʟ ʢʽʥʮʽ ʭʦʨʜʠ ʧʨʦʚʝʜʝʤʦ 

ʜʦʪʠʯʥʽ ʜʦ ʢʦʣʘ. ʉʧʨʷʞʝʥʦʶ ʪʦʯʢʦʶ ʙʫʜʝ ʪʦʯʢʘ *M  

ʧʝʨʝʪʠʥʫ ʮʠʭ ʜʦʪʠʯʥʠʭ ʟ ʧʨʦʤʝʥʝʤ, ʥʘ ʷʢʦʤʫ 

ʣʝʞʠʪʴ ʚʽʜʨʽʟʦʢ ʆʄ (ʨʠʩ. 3.4). 

ʇʦʟʥʘʯʠʤʦ ʧʦʣʷʨʥʠʡ ʢʫʪ ʪʦʯʢʠ ʈ ʯʝʨʝʟ ,j ʘ 

ʪʦʯʢʠ ʄ ʯʝʨʝʟ .0j  ʊʦʜʽ  .0 y=j-j=ÏPOM  

   

                                            *M                                                                       

                                                       
 

               ),( yxP  

                                                                                                        M  

                                      
0jj-
            

                                                                                                                       

                                                    

                 O  
 

 

 

 

 

ʈʠʩ. 3.4 
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ɿʘʫʚʘʞʝʥʥʷ.  ʗʢʱʦ ʄ ʣʝʞʠʪʴ ʚʩʝʨʝʜʠʥʽ ʢʨʫʛʘ, ʪʦ ʩʧʨʷʞʝʥʘ ʜʦ ʥʝʾ ʪʦʯʢʘ ʣʝʞʠʪʴ 

ʟʦʚʥʽ. ʊʦʯʢʘ, ʱʦ ʣʝʞʠʪʴ ʥʘ ʢʦʣʽ, ʟʙʽʛʘʻʪʴʩʷ ʟʽ ʩʚʦʻʶ ʩʧʨʷʞʝʥʦʶ ʪʦʯʢʦʶ. ɼʣʷ ʮʝʥʪʨʘ ʢʦʣʘ 

ʩʧʨʷʞʝʥʦʾ ʪʦʯʢʠ ʥʝ ʽʩʥʫʻ. 
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ɺʨʘʭʫʚʘʚʰʠ, ʱʦ ʚ ʬʦʨʤʫʣʽ (3.11) j=Rdd? , ʦʜʝʨʞʠʤʦ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ (3.12), (3.13) 

ʫ ʚʠʛʣʷʜʽ 
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ʌʦʨʤʫʣʘ (3.14) ʥʘʟʠʚʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ ʇʫʘʩʩʦʥʘ, ʽʥʪʝʛʨʘʣ ʽʟ ʥʝʾ ï ʽʥʪʝʛʨʘʣʦʤ    
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ʢʨʫʟʽ. 

 

ɿʘʫʚʘʞʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ɼʽʨʽʭʣʝ ʟʦʚʥʽ ʢʨʫʛʘ D, ʪʦʙʪʦ ʟʘʜʘʯʫ 

   0=Du ʟʦʚʥʽ D , 

.gu
D
=

µ
  

ʈʦʟʚôʷʟʦʢ ʮʽʻʾ ʟʘʜʘʯʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 

.20 ,   ,
))cos(2(

)()(

2

1
),( 0

2

0 00

2

0

2

22

0
00 p<j¢>rj

j-jr-r+

j-r

p
=jr ñ

p

Rd
RR

gR
u  

 

ʇʨʠʢʣʘʜ 1. 

ʈʦʟʚôʷʟʘʪʠ ʪʘʢʫ ʟʘʜʘʯʫ ɼʽʨʽʭʣʝ ʚ ʢʨʫʟʽ 
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ƹ ʌʽʟʠʯʥʦʶ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʻ ʟʘʜʘʯʘ ʧʨʦ ʩʪʘʮʽʦʥʘʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʦʥʢʽʡ ʦʜʥʦʨʽʜʥʽʡ ʢʨʫʛʣʽʡ ʧʣʘʩʪʠʥʮʽ ʦʜʠʥʠʯʥʦʛʦ ʨʘʜʽʫʩʘ, ʷʢʱʦ ʚʝʨʭʥʷ 

ʧʦʣʦʚʠʥʘ ʤʝʞʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʊ, ʘ ʥʠʞʥʷ - ʟʘ ʥʫʣʴʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɿʘʩʪʦʩʫʻʤʦ ʬʦʨʤʫʣʫ (3.14): 
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ɿʘʫʚʘʞʝʥʥʷ. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʽʥʪʝʛʨʘʣʽʚ ʪʘʢʦʛʦ ʪʠʧʫ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʫʥʽʚʝʨʩʘʣʴʥʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʘ ʧʽʜʩʪʘʥʦʚʢʘ. ɸʣʝ ʟ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʽʜʦʤʦ, 
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ʱʦ ̔ʥʦʜʽ ʚʦʥʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʚʣʘʩʥʠʭ ʽʥʪʝʛʨʘʣʽʚ, ʪʦʤʫ ʜʦ ʦʙʯʠʩʣʝʥʥʷ ʪʘʢʠʭ ʽʥʪʝʛʨʘʣʽʚ 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʭʦʜʠʪʠ ʜʫʞʝ ʦʙʝʨʝʞʥʦ. 

 

ʗʢʱʦ ʪʦʯʢʘ ʄ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʚʝʨʭʥʴʦʤʫ ʧʽʚʢʨʫʟʽ, ʪʦʙʪʦ ,0 0 p<j<  ʪʦ ʤʦʞʥʘ 

ʽʥʪʝʛʨʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʾ ʧʽʜʩʪʘʥʦʚʢʠ  
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ʈʠʩ. 3.5 

ʚʽʜʥʦʩʥʦ ʦʩʽ ʆʍ (ʨʠʩ. 3.5).    
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ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
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Ä 4. ɿʘʜʘʯʘ ɼʽʨʽʭʣʝ ʜʣʷ  ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ ʚ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙʣʘʩʪʷʭ 

 

ɹʫʜʝʤʦ ʰʫʢʘʪʠ ʬʫʥʢʮʽʶ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ ʚʩʝʨʝʜʠʥʽ ʟʘʤʢʥʝʥʦʾ 
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ʆʪʞʝ, ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ɼʽʨʽʭʣʝ (3.15), (3.16) ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 
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ʌʦʨʤʫʣʘ (3.20) ʜʘʻ ʨʦʟʚôʷʟʦʢ ʫ ʙʫʜʴ-ʷʢʡ̔ ʪʦʯʮʽ ʦʙʣʘʩʪʽ V(ʪʦʯʢʘ ʄ0 ʚʠʙʠʨʘʻʪʴʩʷ 
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ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
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2.   ɿʥʘʡʪʠ ʬʫʥʢʮʽʶ ɻʨʽʥʘ ʟʘʜʘʯʽ ɼʽʨʽʭʣʝ ʫ ʚʦʩʴʤʽʡ ʯʘʩʪʠʥ ̔ʧʨʦʩʪʦʨʫ. 

ɺʽʜʧʦʚʽʜʴ:      

          

. ),,(  ),,,(  ),,,(  ),,,(      

),,,(  ),,,(  ),,,(  ),,,(   ʜʝ

11111111

4

1
),,;,,(

0007000600050004

0003000200010000

000

76543210

 

zyxMzyxMzyxMzyxM

zyxMzyxMzyxMzyxM

rrrrrrrr
zyxzyxG

PMPMPMPMPMPMPMPM

-------

----

ö
ö

÷

õ

æ
æ

ç

å
-+-+-+-=

p
 

 

3.  ɿʥʘʡʪʠ ʩʪʘʮʽʦʥʘʨʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʽʚʧʨʦʩʪʦʨʽ 0>z , ʷʢʱʦ ʥʘ ʡʦʛʦ 

ʤʝʞʽ 0=z  ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʧʨʠ ,0<x  ʪʘ ʦʜʠʥʠʮʽ ʧʨʠ .0>x   

ɺʜ̔ʧʦʚʽʜʴ:                                        
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4. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ɼʽʨʽʭʣʝ ʜʣʷ ʨʽʚʥʷʥʥʷ ʇʫʘʩʩʦʥʘ ʚ ʧʽʚʧʨʦʩʪʦʨʽ 

}.0  ,  ,|),,{( 3 >ÍÍÍ= zyxzyxD RRR  

,),,(   ,))1((2),,( 2222 Dzyxzyxzyxu Í+++=D -
 

                                                .)1()0,,( 122 -++= yxyxu  

ɺʽʜʧʦʚʽʜʴ:  
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-+++= zyxzyxu  

 

 

Ä 5. ɿʘʜʘʯʘ ɼʽʨʽʭʣʝ ʜʣʷ ʨʚ̔ʥʷʥʥʷ ʃʘʧʣʘʩʘ ʚ ʢʫʣʽ 
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ɹʫʜʝʤʦ ʰʫʢʘʪʠ ʬʫʥʢʮʽʶ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ ʚʩʝʨʝʜʠʥʽ ʢʫʣʽ 

}  ),,{( 2222 RzyxzyxD <++=  ʨʘʜʽʫʩʘ R ʽ ʥʘʙʫʚʘʻ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥ ɹ ʥʘ ʩʬʝʨʽ 

},  ),,{( 2222 RzyxzyxS =++=  ʪʦʙʪʦ ʨʦʟʚôʷʟʫʚʘʪʠʤʝʤʦ ʟʘʜʘʯʫ 

0=Du   ʚ D,                                                                   (3.23) 

 .gu
S
=                                                                         (3.24) 

ʄʝʪʦʜʦʤ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʚʽʜʦʙʨʘʞʝʥʴ ʧʦʙʫʜʫʻʤʦ ʬʫʥʢʮʽʶ ɻʨʽʥʘ. ʇʨʠ ʮʴʦʤʫ 

ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʬʝʨʠʯʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʟ ʮʝʥʪʨʦʤ ʫ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ. 

ʋ ʪʦʯʮʽ ʄ ),,( 000 zyx  ʢʫʣʽ D ʧʦʤʽʩʪʠʤʦ  ʜʦʜʘʪʥʠʡ 

ʦʜʠʥʠʯʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ (ʨʠʩ 3.8).  
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ʈʠʩ. 3.8 

ɿ ʪʨʠʢʫʪʥʠʢʽʚ OPMʪʘ *OPM  ʟʘ ʪʝʦʨʝʤʦʶ ʢʦʩʠʥʫʩʽʚ ʤʘʻʤʦ 
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ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʬʦʨʤʫʣʦʶ (3.21). ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʡʜʝʤʦ ʜʦ ʩʬʝʨʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ 

qr=qjr=qjr= cos   ,sinsin   ,sincos zyx   ̔ʟʥʘʡʜʝʤʦ  
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ʆʙʯʠʩʣʠʤʦ .cosy ʆʩʢʽʣʴʢʠ 
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ʊʦʜʽ, ʚʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ jqq=s ddRd   sin2
, ʟʘ ʬʦʨʤʫʣʦʶ (3.21) ʦʜʝʨʞʫʻʤʦ ʪʘʢʝ 

ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ (3.23), (3.24):  

, sin
)cos2(

)(
),(

4

1
),,(

0 0

2

0

2

2

0

22

0

000
2

3 qq
yr-r+

r-
qjj

p
=qjr ññ

pp

d
RR

RR
gdu        (3.25) 

ʜʝ  .coscos)cos(sinsincos 000 qq+j-jqq=y  

ʌʦʨʤʫʣʘ (3.25) ʥʘʟʠʚʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ ʇʫʘʩʩʦʥʘ, ʘ ʽʥʪʝʛʨʘʣ ʟ ʥʝʾ ī ʽʥʪʝʛʨʘʣʦʤ 

ʇʫʘʩʩʦʥʘ ʟʘʜʘʯʽ ɼʽʨʽʭʣʝ ʜʣʷ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ ʚ ʢʫʣʽ. 

 

ɿʘʫʚʘʞʝʥʥʷ. ʌʦʨʤʫʣʘ ʇʫʘʩʩʦʥʘ ʜʣʷ ʟʘʜʘʯ ̔ɼʽʨʽʭʣʝ ʟʦʚʥʽ ʢʫʣʽ D : 

0=Du  ʟʦʚʥʽ D, 
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ʤʘʻ ʚʠʛʣʷʜ 

, sin
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ʜʝ  .coscos)cos(sinsincos 000 qq+j-jqq=y  

 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

 

1. ɿʥʘʡʪʠ ʩʪʘʮʽʦʥʘʨʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʦʯʢʘʭ ʜʽʘʤʝʪʨʘ ,SN  ʱʦ ʟôʻʜʥʫʻ 

ʧʦʣʶʩʠ (),1,0,0( -S  )1,0,0(N ) ʢʫʣʽ ʨʘʜʽʫʩʘ ,R  ʷʢʱʦ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʩʬʝʨʠ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʧʨʠ ʦʜʠʥʠʯʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʘ ʥʠʞʥʷ - ʧʨʠ ʥʫʣʴʦʚʽʡ. 
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2. ɿʥʘʡʪʠ ʬʫʥʢʮʽʶ ɻʨʽʥʘ ʟʘʜʘʯʽ ɼʽʨʽʭʣʝ  ʚ ʧʦʣʦʚʠʥʽ ʢʫʣʽ ʨʘʜʽʫʩʘ .R  

 

ɺʽʜʧʦʚʽʜʴ:  
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3. ɿʥʘʡʪʠ ʬʫʥʢʮʽʶ ɻʨʽʥʘ ʟʘʜʘʯʽ ɼʽʨʽʭʣʝ ʚ ʯʚʝʨʪʽ ʢʫʣʽ ʨʘʜʽʫʩʘ .R  
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Ä 5. ɿʘʜʘʯʘ ʅʝʡʤʘʥʘ ʜʣʷ ʨʽʚʥʷʥʴ ʃʘʧʣʘʩʘ ʪʘ ʇʫʘʩʩʦʥʘ 

 

ɹʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʜʨʫʛʫ ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ (ʟʘʜʘʯʫ ʅʝʡʤʘʥʘ) ʜʣʷ ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ 

,   ,0 Dxu Í=D                                                                       (3.26) 

.g
n

u

D

=
µ

µ

µ

C                                                                               (3.27) 

ʊʫʪ ),,( zyxx=  ʜʣʷ ʪʨʠʚʠʤʽʨʥʦʛʦ ʽ ),( yxx=  ʜʣʷ ʜʚʦʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ (ʧʣʦʱʠʥʠ), 
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µ
 ī ʧʦʭʽʜʥʘ ʟʘ ʥʘʧʨʷʤʦʤ ʟʦʚʥʽʰʥʴʦʾ ʜʦ ʤʝʞʽ Dµ  ʥʦʨʤʘʣʽ.  

ʈʦʟʛʣʷʥʝʤʦ ʜʨʫʛʫ ʬʦʨʤʫʣʫ ɻʨʽʥʘ ʟ ʧʝʨʰʦʛʦ ʧʘʨʘʛʨʘʬʘ ʮʴʦʛʦ ʨʦʟʜʽʣʫ  
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ɿʚʽʜʩʠ, ʦʩʢʽʣʴʢʠ ʬʫʥʢʮʽʷ u  ʛʘʨʤʦʥʽʯʥʘ ʚ ʦʙʣʘʩʪʽ D, ʪʦ  

.0==
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µ
ññññ
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ss dgd
n
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DD

C                                                  (3.28) 
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ɸʥʘʣʦʛʽʯʥʘ ʨʽʚʥʽʩʪʴ ʚʠʥʠʢʘʻ ʽ ʚ ʜʚʦʚʠʤʽʨʥʦʤʫ ʚʠʧʘʜʢʫ .0==
µ

µ
ññ
µµ

??C dgd
n

u

DD

 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚʠ (3.28) ʟʘʜʘʯʘ ʅʝʡʤʘʥʘ ʤʘʻ ʨʦʟʚôʷʟʦʢ, ʧʨʠʯʦʤʫ ʨʽʟʥʠʮʷ ʜʚʦʭ 

ʙʫʜʴ-ʷʢʠʭ ʨʦʟʚôʷʟʢʽʚ ʩʪʘʣʘ (ʷʢʱʦ 21   , uu  ī ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯʽ ʅʝʡʤʘʥʘ, ʪʦ const21 =-uu ).  

ʄʝʪʦʜ ʬʫʥʢʮʽʾ ɻʨʽʥʘ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʅʝʡʤʘʥʘ.  

ʗʢʱʦ ʬʫʥʢʮʽʷ ɻʨʽʥʘ ʽʩʥʫʻ, ʪʦ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ (3.26), (3.27) ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

.)();()( 00 dsxgxxGxu
D

ññ
µ

=                                          (3.29) 

ʌʫʥʢʮʽʻʶ ɻʨʽʥʘ ʟʘʜʘʯʽ ʅʝʡʤʘʥʘ ʚ ʦʙʣʘʩʪʷʭ, ʤʝʞʽ ʷʢʠʭ ʤʽʩʪʷʪʴ ʥʝʩʢʽʥʯʝʥʥʦ 

ʚʽʜʜʘʣʝʥʫ ʪʦʯʢʫ (ʧʽʚʧʣʦʱʠʥʘ, ʧʽʚʧʨʦʩʪʽʨ ʪʦʱʦ), ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʘ ʬʫʥʢʮʽʷ );( 0xxG , ʷʢʘ ʻ 

ʨʦʟʚôʷʟʢʦʤ ʢʨʘʡʦʚʦ ʾʟʘʜʘʯʽ  

   },{\   ,0 0xDxG Í=D                                              (3.30) 

.0=
µ

µ

µDn

G
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ɿʘʚʜʘʥʥʷ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʨʦʙʦʪʠ 
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1.22   xeu =¡¡ ,  )1()1(   ),0()0( uuuu ¡=¡= . 

1.23   12 +=¡¡ xu ,  )1()0(   ),1()0( uuuu =¡¡= . 

1.24    p-=+¡¡ xuu 2 ,  0)(   ,0)0( =p= uu . 

1.25   1=+¡¡ uu ,  0)(   ,0)0( =p= uu . 

1.26   )(xfuux =¡-¡¡ , 0)2(2)2(3   ,0)1()1( =¡-=¡- uuuu . 

 

ɿʘʜʘʯʘ 2.  ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʂʦʰʽ ʜʣʷ ʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʧʨʷʤʽʡ: 

:)  ,0( +¤<<¤-² xt  

 

2.1          ,2 xxt uu =  

          .)0,( 42 2 xxexu -=  

 

2.2     ,3 xxt uu =  

          .)0,(
23 xxexu --=  

 

2.3        ,4 xxt uu =  

          .)0,( 25 2 xxexu -=  

 

2.4         ,5 xxt uu =  

          .)0,( 23 2 xxexu +=  

 

2.5       ,6 xxt uu =  

          .)0,(
23 xxexu +-=  

 

2.6        ,2 xxt uu =  

          .)0,( 52 2 xxexu -=  

 

2.7       ,3 xxt uu =  

          .)0,( 52 xxexu +-=  

2.8       ,4 xxt uu =  

          .)0,( 26 2

¤= - xxexu  

 

2.9       ,5 xxt uu =  

          .)0,(
25 xxexu +-=  

 

2.10       ,6 xxt uu =  

           .)0,( 75 2 xxexu -=  

 

2.11        ,2 xxt uu =  

           .)0,(
29 xxexu -=  

 

2.12     ,3 xxt uu =  

          .)0,( 38 2 xxexu -=  

 

2.13     

            

 

2.14     

            


