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( )[ ] ( )
( ) ( ) ( )( )�

�

�

�

��

λαλλ

ηλληα

53

3

−+=

=+
−

H

H

K

GGK

MB

BL

]^_
 

 
NZdlhjbam_f�fZljbpm� ( ) 7

H
K SSBL ⋅=+ �α ��]^_��S  –�g_\ujh`^_ggZy�lj_�

m]hevgZy�fZljbpZ��<�mjZ\g_gbb��k^_eZ_f�aZf_gm�i_j_f_gguo� ξη ddST =  

b�mfgh`bf�_]h�gZ� �−S ��Lh]^Z�mjZ\g_gb_�aZibr_lky�\�\b^_ 
 

( )( ) ξνξν GG
7

⋅=−−− ���� SS 3 , 

]^_� �−= λν , �>ν . 

>ey�hlukdZgby�kh[kl\_gguo�agZq_gbc ......1
2 ≥≥≥>−

kννα �ijbf_�

gyeky�bl_jZpbhgguc�ijhp_kk�� kha^Zgguc�gZ� hkgh\_�[ehqgh-kl_i_ggh]h�
f_lh^Z�>�@�� 

AZ^ZqZ� j_rZeZkv� ^ey�Q_jgh]h�fhjy� \� ^\mokehcghf�ijb[eb`_gbb�

ijb� ke_^mxsbo� agZq_gbyo� _]h� iZjZf_ljh\�� 002,01 21 =−= ρρδρ �� lhe�

sbgZ�\_jog_]h�kehy� f2000
1 =H ��fZdkbfZevgZy�]em[bgZ� f22000 =H . 

<�LZ[ebp_�����\�dhlhjhc�ijb\_^_gu�agZq_gby�Zfieblm^��bkihevah�

\Zgu�ke_^mxsb_�h[hagZq_gby��Imklv� ( ) ( )( ) 212
2,

2
1, ,, yxyxa kkk ηη +=  –�Zfieb�

lm^Z�dhe_[Zgbc�ih\_joghklb� kη \�lhqd_� ( )yx, , 1,kη  –�\_s_kl\_ggZy�� 2,kη  – 

fgbfZy�qZklv�\_ebqbgu� kη ; max,ka  –��fZdkbfmf�Zfieblm^u�ih�maeZf�k_l�

db�^ey�ih\_joghklb� 2,1=k ; max,2aaa kk = –�Zfieblm^Z�ih\_joghklb� kη , 

ghjfbjh\ZggZy�gZ�fZdkbfZevgmx�Zfieblm^m�\gmlj_gg_c�\hegu� 2η . 
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>ey� \heg� k� i_jbh^Zfb� fbg�1053=< InTT � j_amevlZlu� jZkq_lh\�

ij_^klZ\e_gu�\�e_\hc�qZklb�LZ[ebpu����� 1a  –�Zfieblm^Z�k\h[h^ghc�ih�
\_joghklb� 1η �\�lhqd_�fZdkbfmfZ�Zfieblm^u�\gmlj_gg_c�\hegu�( )0,12 =a ; 

max,1a  –�fZdkbfZevgh_�agZq_gb_�Zfieblm^u�k\h[h^ghc�ih\_joghklb� 

LZ[ebpZ��� 
 

fbg
T  1a  max,1a  

qZk
T  1a  max,1a  2a  

1047.1 3.83⋅10-3 4.88⋅10-3 64.1 1.19⋅10-5 1.19⋅10-5 1.0 
1038.8 7.44⋅10-3 1.10⋅10-2 72.9 1.49⋅10-5 2.19⋅10-5 0.96 
1039.9 3.48⋅10-3 1.53⋅10-2 87.5 1.17⋅10-5 1.50⋅10-5 0.95 
1027.4 4.43⋅10-3 1.52⋅10-2 104.0 1.36⋅10-5 1.36⋅10-5 1.0 
1018.4 1.38⋅10-3 5.48⋅10-3 132.2 2.04⋅10-5 3.01⋅10-5 0.88 
1011.4 4.14⋅10-3 8.93⋅10-3 135.2 2.46⋅10-5 2.46⋅10-5 1.0 

 
Ebgbb�mjh\gy�Zfieblm^u� 2a �^ey�h^ghc�ba�\gmlj_ggbo�\heg� 0=ε �bah�

[jZ`_gu��gZ�jbk��� 

 
Jbk�� Ebgbb mjh\g_c Zfieblm^u 2a ^hbg_jpbhgghc \gmlj_gg_c \hegu 

 
GZ�hkgh\Zgbb�qbke_gguo�j_amevlZlh\�^ey�\heg�jZkkfZljb\Z_fh]h�

lbiZ�fh`gh�k^_eZlv�ke_^mxsb_�\u\h^u��:fieblm^Z� ( )yxa ,2 �ih\_jogh�

klb�jZa^_eZ�`b^dhkl_c�^hklb]Z_l�fZdkbfZevguo�agZq_gbc�gZ�\gmlj_gg_c�
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]jZgbp_� 2Γ ��Zfieblm^Z� � ( )yxa ,1 �k\h[h^ghc�ih\_joghklb�^hklb]Z_l�fZd�

kbfZevguo�agZq_gbc�gZ�\g_rg_c�]jZgbp_� 1Γ ��:fieblm^Z�dhe_[Zgbc�k\h�

[h^ghc� ih\_joghklb� agZqbl_evgh� f_gvr_� Zfieblm^u� dhe_[Zgbc� \gml�

j_gg_c�]jZgbpu�jZa^_eZ�`b^dhkl_c��FZdkbfZevguc�i_jbh^�\gmlj_ggbo�

dhe_[Zgbc�jZ\_g��ijbf_jgh�������fbg��b�[ebahd�d�bg_jpbhgghfm�i_jbh^m������

14,1053=InT fbg�� 5,17≈ �qZk��<gmlj_ggb_�\hegu��^\b`msb_ky�\�iheh`b�

l_evghf� gZijZ\e_gbb� bf_xl� i_jbh^� [hevrbc�� q_f� \gmlj_ggb_� \hegu��

^\b`msb_ky�\�hljbpZl_evghf�gZijZ\e_gbb��JZaghklv�f_`^m��[eb`Zcrb�

fb�i_jbh^Zfb��\�kj_^g_f�^ey�i_j\uo�r_klb� �\heg�h^gh]h�lbiZ�� 7≈∆T  
fbg� 

IhklZ\bf�l_i_jv�aZ^Zqm�hlukdZgby�gZb[hevrbo�ih�fh^mex�kh[kl�

\_gguo� agZq_gbc� ki_dljZevghc� aZ^Zqb�� m^h\e_l\hjyxsbo� g_jZ\_gkl\m�

αλ <<0 ��Dhg_qghf_jgh_�mjZ\g_gb_�^ey� �fZljbqgh]h�imqdZ�aZibr_f�\�

\b^_ 
 

( ) ( )[ ] ( ) ( )[ ] ηλαληλα GKGK
HH

BLM �

�

�

�
−+=− 5 . 
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� λλλα 7

H
K SSBL ⋅=−+ �� ]^_� ( )

�
λS  –�g_�

\ujh`^_ggZy�ijb� αλ <0 �lj_m]hevgZy�fZljbpZ��aZ\bkysZy�hl�ki_dljZev�

gh]h�iZjZf_ljZ� 0λ ��<�mjZ\g_gbb�k^_eZ_f��aZf_gm�i_j_f_gguo� ξη GG7 =S  

b�mfgh`bf�_]h�gZ� �−S �Lh]^Z�mjZ\g_gb_�aZibr_lky�\�\b^_ 
 

( )( ) ξλξλ GG
7

⋅=−− �

�

� SS 3 ���]^_�� ( ) ( ) ( )
���

λαλ 53 −=
H
KM . 

 
>ey� gZoh`^_gby� gZb[hevrbo� kh[kl\_gguo� agZq_gbc� wlh]h� mjZ\g_gby��

ijbf_gyeky�kl_i_gghc�f_lh^�bl_jbjh\Zgby�\�ih^ijhkljZgkl\_�>�@� 
Qbke_ggu_�j_amevlZlu�^ey�Q_jgh]h�fhjy�ijb�mdZaZgguo�jZg__�agZ�

q_gbyo� iZjZf_ljh\� � ^\mokehcghc�`b^dhklb�ijb\_^_gu� \�ijZ\hc� qZklb�

lZ[ebpu�� 1a  –�Zfieblm^Z�k\h[h^ghc�ih\_joghklb�\�lhqd_�fZdkbfmfZ�Zf�
ieblm^u�\gmlj_gg_c�\hegu��

PD[��
D  –�fZdkbfZevgh_�agZq_gb_�Zfieblm^u�

k\h[h^ghc�ih\_joghklb��
�
D  – Zfieblm^Z�\gmlj_gg_c�\hegu�\�lhqd_�fZd�

kbfmfZ�Zfieblm^u�k\h[h^ghc�ih\_joghklb� 
Ebgbb�mjh\gy�Zfieblm^u�

�
D ��\uqbke_ggu_�ijb� 0=ε ��^ey�h^ghc�ba�

\gmlj_ggbo�k\_jobg_jpbhgguo�\heg���ihdZaZgu��gZ�jbk��� 
 
 



K\h[h^gu_ dhe_[Zgby 

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

59 

 
 

Jbk� � Ebgbb mjh\g_c Zfieblm^u 2a k\_jobg_jpbhgghc \gmlj_gg_c \hegu 

 
 
GZ� hkgh\Zgbb� qbke_gguo� j_amevlZlh\� ^ey� \gmlj_ggbo� \heg�� bf_xsbo�

i_jbh^�[hevrbc�bg_jpbhggh]h��fh`gh�k^_eZlv�ke_^mxsb_�\u\h^u��:f�

ieblm^Z� ( )yxa ,2 �ih\_joghklb�jZa^_eZ�`b^dhkl_c�b� � Zfieblm^Z� ( )yxa ,1  
k\h[h^ghc� ih\_joghklb� ^hklb]Zxl� k\hbo� fZdkbfZevguo� agZq_gbc� gZ�

\gmlj_gg_c� ]jZgbp_� 2Γ �� \� ij_^_eZo� ^hklb]gmlhc� lhqghklb� jZkq_lh\�

h[hkgh\Zggh�ij_^iheh`blv��qlh�fZdkbfmfu�Zfieblm^�\gmlj_gg_c�b�ih�

\_joghklghc� \hegu�^hklb]Zxlky�k�h^gbo�b� l_o�`_� lhqdZo� ]jZgbpu� 2Γ . 
:fieblm^Z�dhe_[Zgbc�k\h[h^ghc�ih\_joghklb�fgh]h�f_gvr_�Zfieblm^u�

dhe_[Zgbc�\gmlj_gg_c�]jZgbpu�jZa^_eZ�`b^dhkl_c� 
FbgbfZevguc�i_jbh^�\gmlj_ggbo�dhe_[Zgbc�wlh]h�lbiZ� 1,64min =T  

qZk���Kj_^gyy�jZaghklv�f_`^m�r_klvx�gZbf_gvrbfb�i_jbh^Zfb� 14≈∆T  
qZk��<gmlj_ggb_� \hegu� jZkijhkljZgyxlky� \� iheh`bl_evghf� gZijZ\e_�

gbb�� 
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