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M>D������: 534.1 
 
?��<��:ELMOH<��dZg^��nba�-fZl��gZmd��X�<��I:GQ?GDH Zki���>hg_pdbc�]hk��mg-l 

 
DHE?;:GBY�LJ:GKLJHIGUO�IE:KLBG�K�=J:GBQGUFB 
MKEH<BYFB�LBI:�IEHKDH=H�LHJP:�BEB�>B:NJ:=FU 

 
Ihemq_gu�h^ghjh^gu_�j_r_gby�lj_of_jguo�^bgZfbq_kdbo�aZ^Zq�l_hjbb�mi�

jm]hklb�^ey� ljZgk\_jkZevgh-bahljhiguo�ieZklbg�� lhjpu�dhlhjuo� y\eyxlky�ieh�
kdbfb�beb�ihdjulu�^bZnjZ]fhc��Ijb\_^_gu�j_amevlZlu�qbke_gguo�bkke_^h\Zgbc�

^bki_jkbhgguo�oZjZdl_jbklbd� 
 
���IhklZgh\dZ�aZ^Zqb��JZkkfhljbf�ljZgkljhigmx�ieZklbgm��gZ�

lhjpZo�dhlhjhc�]jZgbqgu_�mkeh\by�bf_xl�\b^ 
 

( ) 01,, 213 =±xxu ;    ( ) ( )2,101,, 213 ==± jxxjσ               (1.1) 
 

beb 
( ) 01,, 21 =±xxuj ;    ( ) 01,, 2133 =±xxσ .                             (1.2) 

 

IeZklbgZ� ^_nhjfbjm_lky� \g_rgbfb� mkbebyfb�� ]Zjfhgbq_kdb� baf_�

gyxsbfbky�\h�\j_f_gb�b�ijbeh`_ggufb�d�[hdh\hc�ih\_joghklb��AZ�

^ZqZ� ihkljh_gby� h^ghjh^guo� j_r_gbc� k\h^blky� d� bgl_]jbjh\Zgbx�

mjZ\g_gbc�^\b`_gby�[1, 2] 
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k�mq_lhf�]jZgbqguo�mkeh\bc�������beb��������A^_kv�b�gb`_�bkihevamxl�

ky�h[hagZq_gby�ijbgylu_�\�jZ[hlZo�[1, 3]. 
���H^ghjh^gu_�j_r_gby��Ke_^my�f_lh^m�B��B��<hjh\bqZ�� Zf�

ieblm^gu_�agZq_gby�kf_s_gbc�[m^_f�bkdZlv�\�\b^_�kmffu�\boj_\h]h�

b�ihl_gpbZevgh]h�khklhygbc 
 

( ) ( ) ( ) ( ).3,2,1,,,,,, 321321321 =+= ixxxuxxxuxxxu iii_i  
 

H^ghjh^gu_� j_r_gby�� khhl\_lkl\mxsb_� \boj_\hfm� khklhygbx��

fh`gh�aZibkZlv�lZd 
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MjZ\g_gby� ������ b� mkeh\by� ������� ������ [m^ml� m^h\e_l\hj_gu�� _keb�

nmgdpbb� ( )21,xxBk
± �y\eyxlky�f_lZ]Zjfhgbq_kdbfb 

 

( ) ( )( ) ( ) 0,, 21
22

0

22
21

2 =Ω−− ±−±−± xxBsxxBD kkk δλ , 
 

Z�kh[kl\_ggu_�nmgdpbb�bf_xl�\b^ 
 

( ) 33 cos xxp kk
++ = δ ;        ( ) ( ) −−− = kkk xxp δδ 33 sin . 

 

Ijb�wlhf��_keb�bf_xl�f_klh�]jZgbqgu_�mkeh\by��������lh 
 

πδ kk =+ ;       ( )πδ 5.0−=− kk , 
 

Z�\�kemqZ_�khhlghr_gbc������ 
 

( )πδ 5.0−=+ kk ;           πδ kk =−     ( )�,2,1=k . 
 

AgZdb� ‘+’ b ‘–’ �hlghkylky�khhl\_lkl\_ggh�d�kbff_ljbqghc�b�dhkhkbf�
f_ljbqghc�^_nhjfZpbyf�ieZklbgu�hlghkbl_evgh�iehkdhklb� 03 =x . 

Ihl_gpbZevgh_�j_r_gb_�gZc^_f��bkoh^y�ba�ij_^klZ\e_gby 
 

( ) ( ) ( ) ( ) ( ) ( )( ).,,,,, 21321232113 xxCxqxxCxnxxCxn
i

∂∂=u  
 

Lh]^Z�ba�mkeh\bc��������������b�mjZ\g_gbc�������ke_^mxl�khhl\_lkl\mx�

sb_�ki_dljZevgu_�aZ^Zqb 
 

( ) ( ) ;01,013 =±=± qn∂                                 (1.4) 
 

( ) ( ) ;01,01 3 =±=± qn ∂                                 (1.5) 
 

( ) ( )( ) ( ) ( )
( ) ( ) ( ) ( ) ,0

;01

33
21

33
22

0
2

3
2
32

3333
22

13
2
3

2
0

=+Ω++

=+Ω+++
−−

−

xnxqsxq

xqxnxns

∂γλµγ∂µ

λ∂µγµ∂
          (1.6) 

 

j_r_gb_�dhlhjuo�aZ\bkbl�hl�agZq_gby�\ujZ`_gby� 2010 bb −  [1]. 

?keb� 2010 bb > ��lh�ba����4), (1.6��bf__f 
              

              ( ) ,cossincossin 321131223 xsssxsssxn ppppppp −=+  
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             ( ) ,coscoscoscos 32112312213 xssslxssslxq ppppppppp −=−  
 

]^_�γ
S

±  - dhjgb�^bki_jkbhgguo�mjZ\g_gbc 
 



?��<��:elmoh\��X��<��IZgq_gdh 

ISSN 0203–3755��>bgZf��kbkl_fu��������<ui���� 106 

( )) V V
� � �

�
+ = =γ � VLQ VLQ �Ω      ( )) V V

� � �
�

− = =γ � FRV FRV �Ω         (1.8) 
 

>ey�ki_dljZevghc�aZ^Zqb� ���5), (1.6��kh[kl\_ggu_�nmgdpbb�b�^bki_j�
kbhggu_�mjZ\g_gby�lZdh\u 
 

                  ( ) ,coscoscoscos 3213123 xssxssxn ppppp −=+  

( )
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 ( ) ,cossincossin 321231213 xsslxsslxq ppppppp −=−  
 

( ) ;0coscos, 212 ==Ω+ ssF γ    ( ) .0sinsin, 212 ==Ω− ssF γ          (1.10) 
 

Ijb� 2010 bb < �kh[kl\_ggu_�agZq_gby� pγ �b�kh[kl\_ggu_�nmgdpbb�

( ) ( )33 , xqxn pp �fh]ml� [ulv� ihemq_gu� khhl\_lkl\_ggh� ba� ������ – (1.10) 

nhjfZevghc�aZf_ghc� 2s �gZ� 2is . 
<� j_amevlZl_� dhfihg_glu� \_dlhjZ� kf_s_gbc�� khhl\_lkl\mxsb_�

ihl_gpbZevghfm�j_r_gbx��ijbfml�\b^� 
 

( ) ( ) ( );,,,
1

21133211 ∑
∞

=
=

p
ppi

xxCxnxxxu ∂  

( ) ( ) ( );,,,
1

21233212 ∑
∞

=
=

p
ppi

xxCxnxxxu ∂  

                     ( ) ( ) ( )∑
∞

=
=

1
2133213 ,,,

p
ppi

xxCxqxxxu . 

 

Nmgdpbb� ( )& [ [
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±
� �
� �y\eyxlky�j_r_gb_f�mjZ\g_gby 

 

( ) ( ) ( ) .0,, 21
22

21
2 =− ±−±± xxCxxCD ppp λγ  

 

:gZeba� qbke_gguo� j_amevlZlh\� Ba� mjZ\g_gbc� ������ b� �������
ke_^m_l��qlh� −+ = 21 FF �b� +− = 21 FF ��Ihwlhfm�^hklZlhqgh�ijh\_klb�ZgZeba�

dbg_fZlbq_kdbo�oZjZdl_jbklbd�^ey�kemqZy�iehkdh]h�lhjpZ��Ba�mjZ\g_�

gby� ������ ihemqZ_f� q_luj_� k_f_ckl\Z� kh[kl\_gguo� agZq_gbc� [3]. <�
iehkdhklb� ( )Y L= γ �Ω �bf__lky�dhg_qgh_�qbkeh�^_ckl\bl_evguo�b�kq_l�

gh_�fgh`_kl\h�fgbfuo�dhjg_c�mjZ\g_gby��������Ke_^m_l�hlf_lblv��qlh�

\k_]^Z� kms_kl\m_l�fbgbfZevgh_� agZq_gb_� qZklhlu� minΩ ��gb`_� dhlh�

jhc�hlkmlkl\mxl�jZkijhkljZgyxsb_ky�fh^u� 
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GZ� jbk�� �-�� ^ey� \hegh\h^Z� ba� djbklZeeZ� β − d\ZjpZ� ( 065,0=ν , 

�����=
]

ν , �����
�

=ν , )385,12
0 =s �ihdZaZgu�]jZnbdb�baf_g_gby�nZah�

\uo� vccp Ω= 2 �b�]jmiih\uo� Ω′′−= FFcc vg 2 �kdhjhkl_c� =hjbahglZev�

gu_�rljboh\u_�b�rljbo�imgdlbjgu_�ijyfu_�ebgbb�gZ�\k_o�jbkmgdZo�

khhl\_lkl\mxl� agZq_gbyf� kdhjhkl_c� ijh^hevghc� ( )1c � b� ihi_j_qghc�

( )2c �\heg�� 
GZ� �jbk�����ijb\_^_gu�]jZnbdb�baf_g_gby�nZah\uo��Z��b�]jmiih�

\uo��[��kdhjhkl_c�i_j\uo�^\mo�fh^�dZ`^h]h�ba�q_luj_o�k_f_ckl\�kh[�

kl\_gguo� agZq_gbc�� Kiehrgu_� ebgbb� khhl\_lkl\mxl� kbff_ljbqghc�

hlghkbl_evgh� kj_^bgghc� iehkdhklb� ^_nhjfZpbb� ieZklbgu��rljboh�

\u_�–�Zglbkbff_ljbqghc�^_nhjfZpbb��>Zggu_�jbk����ihdZau\Zxl��qlh�
ijb� ∞→Ω �h^gZ�]jmiiZ�fh^�klj_fblky�d�agZq_gbx�F

�
��Z�^jm]Zy�d F

�
. 

GZ�jbk�������bah[jZ`_gu�]jZnbdb�baf_g_gby�khhl\_lkl\_ggh�nZ�

ah\hc�b�]jmiih\hc�kdhjhkl_c�i_j\hc�fh^u�^ey�kbff_ljbqghc��Z��b�dh�

khkbff_ljbqghc��[��^_nhjfZpbc��ieZklbgu��Djb\Zy���khhl\_lkl\m_l� 
 
 

 

 
                              �Z����                                                                               [ 

Jbk��1 
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                               Z�����������������������������������������������������������                        �[ 

             Jbk��� 
 

 
                               Z�������������������������������������������������������������                        �[ 

Jbk��3 
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k\h[h^guf�lhjpZf; 2 -�^bZnjZ]f_������; 3 -�mkeh\byf�`_kldh]h�aZs_f�

e_gby�lhjph\; 4 -�iehkdhfm�lhjpm��������Ba�ijb\_^_gguo�^Zgguo�ke_�
^m_l�� qlh� \b^� h^ghjh^guo� ]jZgbqguo� mkeh\bc� gZ� lhjpZo� ieZklbgu�

hdZau\Z_l� kms_kl\_ggh_� \ebygb_� gZ� oZjZdl_j� baf_g_gby�nZah\uo� b�

]jmiih\uo� kdhjhkl_c� \� h[eZklb� gbadbo� qZklhl�� <� dhjhldh\hegh\hf�

j_`bf_�g_aZ\bkbfh�hl�\b^Z� ]jZgbqguo�mkeh\bc� agZq_gby�nZah\uo�b�

]jmiih\uo�kdhjhkl_c�ijb[eb`Zxlky�d�\_ebqbg_�F
�
. 

 
Kibkhd�bkihevah\Zgghc�ebl_jZlmju 

 
1. :elmoh\�?��<���IZgq_gdh�X��<�� �Dhe_[Zgby� ljZgkljhiguo� ieZklbg� \� kemqZ_�

kf_rZgguo�]jZgbqguo�mkeh\bc� //�L_hj_l��b�ijbde��f_oZgbdZ�� �OZjvdh\��������
<ui������K�����- 62.  

2. Dhkfh^ZfbZgkdbc�:��K���RZe^uj\Zg�<��:��Lheklu_�fgh]hk\yagu_�ieZklbgu��-
D�:�GZmd��^mfdZ��������-����k� 

3. :elmoh\�?�<���IZgq_gdh�X�<��Lj_of_jgu_�aZ^Zqb�mklZgh\b\rboky�dhe_[Zgbc�

ljZgkljhiguo�ieZklbg� //�Kh\j_f_ggu_�ijh[e_fu�dhgp_gljZpbb�gZijy`_gbc��
Lj��F_`^mgZj��gZmqg��dhgn���>hg_pd�����-����bxgy������]��>hg_pd��������K�����

- 25. 
IhklmibeZ�\�j_^dhee_]bx��������� 

 
 


