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IJBF?G?GB?�KLJMDLMJGH–<J?F?GGH=H��IH>OH>:�D�

HLDHEVGHFM�J:AJMR?GBX�BFIMEVK:FB�

KM;FBDJHK?DMG>GHC�>EBL?EVGHKLB 
GZ� hkgh\_� ihemq_gguo� jZg__� wdki_jbf_glZevguo� ^Zgguo� ih� hldhevghfm�

jZajmr_gbx�\�j_amevlZl_�\ha^_ckl\by�bfimevkh\�km[fbdjhk_dmg^ghc�^ebl_evgh�

klb�ihdZaZgZ�\hafh`ghklv�ijbf_g_gby�kljmdlmjgh–\j_f_ggh]h�djbl_jby�^ey�hib�
kZgby�fbdjhjZajmr_gby� 

Hldhevgh_� jZajmr_gb_� ijb� \ha^_ckl\bb� djZldh\j_f_gguo� bf�

imevkh\�\ukhdhc�bgl_gkb\ghklb�y\ey_lky�\Z`guf�h[t_dlhf�bamq_gby�

aZdhghf_jghkl_c�^bgZfbq_kdh]h�jZajmr_gby�fZl_jbZeh\��Ijb�wlhf�\�

wdki_jbf_glZo� gZ[ex^Z_lky� m\_ebq_gb_� ijhqghklb�ijb� mf_gvr_gbb�

^ebl_evghklb�gZ]jm`_gby�b�keZ[Zy�aZ\bkbfhklv�]_hf_ljbb�ahgu�jZa�

jmr_gby�hl�nhjfu�\ha^_ckl\by[1,2].  
DZd� � [ueh� ihdZaZgh� jZg__ [3,4]�� ijbf_g_gb_� kljmdlmjgh–

\j_f_ggh]h� � ih^oh^Z� � ijb� \ha^_ckl\byo� ^ebl_evghklvx� \�fbdjhk_�

dmg^u�b�[he__�iha\hey_l�h[tykgblv�gZ[ex^Z_fh_�\�hiulZo�m\_ebq_�

gb_� ijhqghklb� b� dZq_kl\_ggh� hibkZlv� oZjZdl_j� ahgu� jZajmr_gby��

Djbl_jbc�jZajmr_gby�ijb�wlhf�ijbgbfZ_l�nhjfm 

( ) ���� τσσ
τ

F

W

W

GVV <∫
−

 

]^_� ( )Vσ  –�]eZ\gh_�ghjfZevgh_�gZijy`_gb_�� τ  –�kljmdlmjgh_�\j_fy�
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ijhqghklv�fZl_jbZeZ�\�klZlbd_��>ey�ZgZebaZ�]_hf_ljbb�ahgu�jZajmr_�

gby�^hihegbl_evgh�ij_^iheZ]Z_lky��qlh�fZl_jbZe�khklhbl�ba�©we_f_g�

lh\ª�jZaf_jhf� G  dZ`^uc��A^_kv� G  –�oZjZdl_jbklbdZ�kljmdlmju�fZl_�
jbZeZ� jZaf_jghklb� ^ebgu�� ©We_f_glª� kqblZ_lky� jZajmr_gguf� \�fh�

f_gl�\j_f_gb�t��_keb�mkeh\b_�djbl_jby�jZajmr_gby�\�_]h�k_j_^bg_�gZ�

jmrZ_lky��Ijb�wlhf�jZajmr_gguc�©we_f_glª�h[jZam_l�k\h[h^gu_�ih�

\_joghklb�� hl� dhlhjuo� k�fhf_glZ� \j_f_gb� W � ijhbkoh^bl� hljZ`_gb_�

\heg��B�lZd�ijhkfZljb\Zxlky�\k_�©we_f_gluª�fZl_jbZeZ��dhlhju_�aZ�

o\Zlu\Z_l�ijbeh`_ggh_�\ha^_ckl\b_�\h�\k_�fhf_glu�\j_f_gb ^_ckl�
\by�bfimevkZ� 

IhdZ`_f�\hafh`ghklv�ijbf_g_gby�lZdh]h�ih^oh^Z�d�bamq_gbx�

hldhevgh]h� jZajmr_gby� bfimevkZfb� km[fbdjhk_dmg^ghc � ijh^he`b�

l_evghklb��>ey� wlh]h� jZkkfhljbf� j_amevlZlu� ih� bkke_^h\Zgbx� \ha�

fh`ghklb�\hagbdgh\_gby�fgh`_kl\_ggh]h�d\Zabi_jbh^bq_kdh]h�hldh�

eZ�gZ�h[jZapZo�fhghdjbklZeeh\�1D&O ��hibkZggu_�\�[5]. 



Ijbf_g_gb_�kljmdlmjgh–\j_f_ggh]h��ih^oh^Z 

ISSN 0203–3755��>bgZf��kbkl_fu��������<ui���� 141 

H[jZapu 1D&O �bf_eb�jZaf_ju� ��o���ff�b�lhesbgm�hl� ��^h� ��

ff��>ey� ]_g_jZpbb� iehkdbo� m^Zjguo� \heg� bkihevah\Zehkv� eZa_jgh_�

\ha^_ckl\b_� gZ� fgh]hkehcgmx� kj_^m� k� jZaebqgufb� khhlghr_gbyfb�

f_oZgbq_kdbo�bfi_^Zgkh\��H[jZapu�gZoh^bebkv�\�Zdmklbq_kdhf�dhg�

lZdl_� k� fgh]hkehcguf� ]_g_jZlhjhf� m^Zjghc� gZ]jmadb�� J_]bkljZpby�

kdhjhklb�k\h[h^ghc�ih\_joghklb�hkms_kl\eyeZkv�^bnn_j_gpbZevguf�

bgl_jn_jhf_ljhf� kh� klZ[bebabjh\Zgghc�qm\kl\bl_evghklvx�b�nhlh�

we_dljhgguf� kq_lhf�ihehk��<hafh`ghklv�ieZ\gh]h�baf_g_gby� \_eb�

qbgu� gZ]jmadb� hl� hiulZ� d� hiulm� iha\hebeZ� k� ^hklZlhqgh� \ukhdhc�

lhqghklvx� �k� ih]j_rghklvx�f_g__� ���� hij_^_eblv� djblbq_kdb_� oZ�

jZdl_jbklbdb� ijbdeZ^u\Z_fh]h� bfimevkZ� dZd� ih� ihy\e_gbx�fbdjh�

hqZ]h\�jZajmr_gby�lZd�b�ih�\_ebqbg_�aZlmoZgby�bfimevkh\�gZijy`_�

gby� 
Ijb�bkiulZgbyo�[ueb�bkihevah\Zgu�^\Z�lbiZ�m^Zjguo�imevkb�

jmxsbo� bfimevkh\: k� gZ]jmadhc� h^gh]h� agZdZ� b� agZdhi_j_f_gghc�
�jbk������DZ`^uc�h[jZa_p�gZ]jm`Zeky�h^bg�jZa�b�gZ]jmadZ�hl�hiulZ�d�

hiulm�m\_ebqb\ZeZkv�^h�l_o�ihj��ihdZ�g_�h[gZjm`b\Zebkv�fbdjhjZa�

jmr_gby� \� \b^_� hldhevguo� ahg��>ey� bfimevkh\� h^gh]h� agZdZ� lZdZy�

djblbq_kdZy� gZ]jmadZ� khklZ\beZ� ����FIZ�� Z� ^ey� agZdhi_j_f_gghc�– 
����FIZ��GZ[ex^Z_fu_�\�h[jZapZo�hldhevgu_�ahgu�bf_eb�\b^�©jha_�

lhdª�kh�kj_^gbf�jZaf_jhf����fdf��Hldhevgu_�k_q_gby�gZoh^bebkv�\�

i_j\hf�kemqZ_�gZ�jZkklhygbb����������b�����fdf��Z�\h�\lhjhf�– 125, 
����b�����fdf�hl�k\h[h^ghc�]jZgbpu�h[jZapZ� 

 

 
Jbk�����:fieblm^Z�b�nhjfZ�ijbeh`_gguo�imevkbjmxsbo�bfimevkh\�Z�–�h^gh]h�

agZdZ��b�[�–�agZdhi_j_f_gghc� 
 

Ijbf_gbf�^ey�jZkkfhlj_gguo�gZ]jmahd�kljmdlmjgh�–�\j_f_gghc 
djbl_jbc��iheh`b\�

F
σ  jZ\guf����FIZ��<_ebqbgm� G  ijbf_f�jZ\ghc�

kj_^g_fm�jZaf_jm�hldhevguo�©jha_lhdª – ���fdf��Z�τ  ih^[_j_f�lZdbf�
h[jZahf��qlh[u�[ueh�gZbemqr__�khhl\_lkl\b_�k�j_amevlZlZfb�wdki_�

jbf_glh\��JZkq_lu�ihdZau\Zxl��qlh�τ  = �����fdk_d�^Z_l�dZq_kl\_ggh_�
khhl\_lkl\b_��Ijb� wlhf� \� i_j\hf� wdki_jbf_gl_� ihemqZ_f� ljb� ahgu�

jZajmr_gby��hl�����^h������hl�����^h�����b�hl�����^h������fdf��Z�\h�
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\lhjhf�–�hl����^h������hl�����^h�����b�hl�����^h�����fdf��<k_�hldhev�
gu_�k_q_gby��gZ[ex^Z_fu_� �\�wdki_jbf_gl_�e_`Zl�\gmljb�jZkq_lguo�

ahg�jZajmr_gby��GZ�jbk����Z��[�ij_^klZ\e_gu�njZdlh]jZffu�h[jZaph\�

ijb�bkiulZgbb�gZ]jmadZfb�bah[jZ`_ggufb�gZ�jbk����Z�b�[�khhl\_lkl�

\_ggh��Ih^�gbfb� �jbk�� ��\��]��ko_fZlbq_kdb�bah[jZ`_gu�ahgu�jZajm�

r_gby� �aZrljboh\Zggu_� h[eZklb��� ihemq_ggu_� ijb� jZkq_l_� l_fb�`_�

gZ]jmadZfb��<k_�jbkmgdb�\uiheg_gu�\�h^ghf�fZkrlZ[_� 
 

 
Jbk�����NjZdlh]jZffu�h[jZaph\�b�jZkq_l�jZajmr_gguo�h[eZkl_c�� 

 
LZdbf�h[jZahf��kljmdlmjgh–\j_f_gghc�ih^oh^�iha\hey_l�dZq_�

kl\_ggh�hibkZlv�hldhevgh_�fbdjhjZajmr_gb_�bfimevkZfb�km[fbdjh�

k_dmg^ghc��^ebl_evghklb� 
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