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< gZklhys__ \j_fy hlkmlkl\mxl l_hj_lbq_kdb_ hkgh\u f_ljheh]bq_kdhc Zll_klZpbb f_lh^Z Zdmklbq_kdhc

wfbkkbb �:W�� Wlh \ kbevghc f_j_ k^_j`b\Z_l klZg^ZjlbaZpbx f_lh^bd g_jZajmrZxs_]h dhgljhey k ihfhsvx :W

f_lh^Z� kha^Zgb_ \aZbfhaZf_gy_fhc :W ZiiZjZlmju� jZajZ[hldm mgb\_jkZevguo ijh]jZffguo ijh^mdlh\� ijh]ghab�

jmxsbo \hafh`gh_ jZajmr_gb_ dhgkljmdpbc� I_j\uf rZ]hf gZ imlb kha^Zgby mgbnbpbjh\Zgguo ^bZ]ghklbq_kdbo

:W kj_^kl\ dhgljhey ^he`gZ klZlv klZg^ZjlbaZpby f_lh^Z :W� >ey lh]h� qlh[u gZqZlv wlm jZ[hlm� g_h[oh^bfZ

jZajZ[hldZ ^hklZlhqgh lhqghc b \ lh `_ \j_fy ijb_fe_fhc ^ey ijZdlbq_kdbo jZkq_lh\ l_hjbb jZkijhkljZg_gby

\heg ^_nhjfZpbc hl bklhqgbdZ :W \hafms_gby� ijba\ZggZy ZgZeblbq_kdb hibkZlv ijhp_kku i_j_ghkZ :W bgnhjfZ�

pbb jZkijhkljZgyxsbfbky \hegZfb�  
 

At present there are no theoretical fundamentals for procedural certification of the method of acoustic emission (AE). This 
largely restrains standardization of NDT procedures using AE method, development of irreplaceable AE instrumentation, de-
velopment of versatile software products, forecasting the possible failure of structures. A standardization of AE method should 
be the first step to development of unified diagnostic AE means of control. In order to start this work, it is necessary to develop 
a sufficiently accurate and at the same time acceptable procedure for practical calculations of the theory of deformation wave 
propagation from a source of AE disturbance, aimed at analytical description of the processes of AE data transfer by propa-
gating waves. In this study the issue of such a procedure development is considered for a wave problem in a plate which de-
veloped a microdefect between its surfaces.   

 
<\_^_gb_� <hijhkZfb jZkq_lZ \hegh\uo ijhp_kkh\� \hagbdZxsbo ijb ehdZevguo i_j_kljhcdZo kljmd�

lmju fZl_jbZeh\� gZqZeb aZgbfZlvky \ ����–1970-o ]]� >�–�@� < k\yab k l_f� qlh fhsghklv \uqbkeb�

l_evguo kj_^kl\ [ueZ g_\_ebdZ� [hevrb_ mkbeby gZmdb lh]h \j_f_gb [ueb ihljZq_gu gZ \u[hj ijb�

_fe_fuo f_lh^h\ jZkq_lZ� <gbfZgb_ ZgZeblbdh\ ijb\e_deZ l_hjby h[h[s_ggh]h emqZ� ijbf_gy\rZyky

^ey jZkq_lZ k_ckfbq_kdbo ijhp_kkh\ \ ]_hnbabq_kdbo aZ^ZqZo� J_r_gb_ mijhsZeb� ihkdhevdm g_ [ueh

g_h[oh^bfhklb j_rZlv ^bgZfbq_kdmx aZ^Zqm l_hjbb mijm]hklb \ h[s_c ihklZgh\d_� < wlhc l_hjbb

mijm]b_ \hegu� jZkijhkljZgyxsb_ky ih jZaebqguf ljZ_dlhjbyf \ke_^kl\b_ fgh]hdjZlguo hljZ`_gbc

b ij_ehfe_gbc� jZkkqblu\Zeb ih ]_hf_ljbq_kdbf ljZ_dlhjbyf \ aZ\bkbfhklb hl lhqdb� \ dhlhjhc lj_�

[h\Zehkv ihemqblv j_amevlZl jZkq_lZ� H[s__ agZq_gb_ \ha^_ckl\by \hegu gZ fZl_jbZe ih^kqblu\Zeb

iml_f bgl_]jbjh\Zgby ih emqm� >ey j_r_gby wlhc aZ^Zqb \\h^behkv lZd`_ ^hims_gb_� qlh ^\b]Zx�

sZyky \hegZ fh`_l [ulv ij_^klZ\e_gZ \ \b^_ dhg_qghc kmffu iehkdbo \heg� h^gh\j_f_ggh ijhoh^y�

sbo q_j_a bklhqgbd \h \k_o gZijZ\e_gbyo� DZ`^hc iehkdhc \heg_ ijbibku\ZeZkv k\hy Zfieblm^Z�

Iehkdb_ \hegu kmffbjh\Zebkv \h \k_o gZijZ\e_gbyo iml_f bgl_]jbjh\Zgby ih iZjZf_ljm� Kmffbjh�

\Zgb_ ijyfuo� hljZ`_gguo b ij_ehfe_gguo iehkdbo \heg ijh\h^behkv ih \k_fm bo imlb \iehlv ^h

lhqdb� \ dhlhjhc lj_[h\Zehkv hij_^_eblv j_amevlZl bo ^_ckl\by �gZijbf_j� i_j_f_s_gb_ ih\_joghklb

ieZklbgu�� Mijhs_gb_ h[s_c l_hjbb ijb\_eh� h^gZdh� d kbevghfm aZ]jhfh`^_gbx jZkq_lh\� Bkke_�

^h\Zgby \hegh\uo ijhp_kkh\ k ijbf_g_gb_f l_hjbb h[h[s_ggh]h emqZ iha\hebeh j_rblv g_kdhevdbo

qZklguo aZ^Zq \ kbevgh mijhs_gghf \ZjbZgl_ >�� �@� >Zevg_crb_ jZajZ[hldb \ wlhf gZijZ\e_gbb ih�

dZaZeb g_h[oh^bfhklv j_r_gby h[s_c aZ^Zqb l_hjbb mijm]hklb� Ihiuldb j_r_gby aZ^Zqb qbke_ggu�

fb f_lh^Zfb k^_j`b\Zebkv lZd`_ g_^hklZlhqgh \ukhdhc ^ey j_r_gby lZdbo aZ^Zq ijhba\h^bl_evgh�

klvx \uqbkebl_evguo kj_^kl\� H^gZdh jZa\blb_ l_ogheh]bc dhgljhey khklhygby fZl_jbZeh\ k ijbf_�

g_gb_f Zdmklbdh-wfbkkbhggh]h f_lh^Z gZklhyl_evgh lj_[m_l kha^Zgby gZ^_`gh]h b ijb_fe_fh]h ^ey

ijZdlbdb kihkh[Z jZkq_lZ i_j_f_s_gbc ih\_joghklb ieZklbg ijb jZkijhkljZg_gbb mijm]hc \hegu�

\hagbdr_c hl f]gh\_ggh]h khkj_^hlhq_ggh]h bklhqgbdZ�  
Mqblu\Zy ki_pbnbq_kdb_ lj_[h\Zgby d f_ljheh]bb f_lh^Z :W� ke_^m_l ijbagZlv g_h[oh^bfuf

kha^Zgb_ mgb\_jkZevgh]h \ZjbZglZ jZkq_lZ� ijb dhlhjhf k bkihevah\Zgb_f kh\j_f_gguo \hafh`-
ghkl_c \uqbkebl_evghc l_ogbdb b ZgZeblbq_kdbo f_lh^h\ j_r_gby ^bgZfbq_kdhc aZ^Zqb l_hjbb mi�

jm]hklb ^he`gu [ulv ihemq_gu j_r_gby \hegh\uo mjZ\g_gbc k ex[hc dhf[bgZpb_c iZjZf_ljh\ mi�

jm]hc \hegu� < ^Zgghc jZ[hl_ \hijhk jZajZ[hldb lZdhc f_lh^bdb jZkkfhlj_g ijbf_gbl_evgh d \hegh�

\hc aZ^Zq_ \ ieZklbg_ k \hagbdrbf fbdjh^_n_dlhf f_`^m __ ih\_joghklyfb� 
© :� Y� G_^hk_dZ� K� :� G_^hk_dZ� B� =� <hehrd_\bq� ���� 
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J_r_gb_ \hegh\hc aZ^Zqb. F_oZgbaf \hagbdgh�

\_gby b jZa\blby \h \j_f_gb ehdZevghc ^_nhjfZpbb

\gmljb ieZklbgu fh`gh ij_^klZ\blv ]jZnbdhf� bah�

[jZ`_gguf gZ jbk� ��  
>_nhjfZpby ε∗

fhghlhggh jZa\b\Z_lky hl bkoh^�

gh]h khklhygby ^h l_o ihj� ihdZ \ fhf_gl \j_f_gb t0  
\ gZb[he__ keZ[hf f_kl_ fZl_jbZeZ� gZijbf_j� \ lhqd_

(0, z0) � g_ h[jZam_lky jZaju\ beb \g_aZigh_ kf_s_gb_�

oZjZdl_jbamxs__ky [ukljuf k[jhkhf ^_nhjfZpbb \

wlhf f_kl_ ^h gmey beb ^h g_dhlhjh]h fbgbfZevgh]h

gZ ^Zgguc i_jbh^ \j_f_gb agZq_gby �jbk� ��� GZ ]jZ�

nbd_� ij_^klZ\e_gghf gZ jbk� �� bgl_j_k ij_^klZ\ey_l

ebrv fhf_gl \j_f_gb t0 � dh]^Z ^_nhjfZpby kdZqdh�

h[jZagh baf_gy_l k\h_ agZq_gb_� Ijhp_kk ^_nhjfbjh�

\Zgby fZl_jbZeZ ^h fhf_glZ t0  – fhghlhgguc� >bgZ�

fbdZ \hagbdZ_l \ fhf_gl t0 b fh`_l [ulv hibkZgZ

bfimevkghc nmgdpb_c δ+(t – t0) � ?keb i_j_f_klblv gZ�

qZeh dhhj^bgZl ih \j_f_gb \ lhqdm  t0 � lh jZkij_^_e_�

gb_ \g_aZigh baf_gb\r_]hky gZ ]em[bg_ z0 hl ih�

\_joghklb ieZklbgu h[t_fZ V*  
ih hkyf dhhj^bgZl b

\j_f_gb fh`gh ij_^klZ\blv \ \b^_ ijhba\_^_gby δ+-
nmgdpbc� 

�����
�

��


�
W]]

U

U
9 ++

+ δ−δ
π

δ
τ−=ε            (1) 

Mqblu\Zy baeh`_ggh_� jZkkfhljbf ieZklbgm lhe�

sbghc δ� \ dhlhjhc gZ ]em[bg_ z0 \hagbd bklhqgbd, 
hibkZgguc \ujZ`_gb_f ���� Ij_^iheh`bf� qlh bk�

lhqgbd – ^_n_dl kljmdlmju – \hagbd \ \b^_ fbdjh\aju\Z h[t_fhf V* \ l_q_gb_ hq_gv fZeh]h ijhf_�

`mldZ \j_f_gb τ* k kbff_ljbqguf \h \k_o gZijZ\e_gbyo ^\b`_gb_f :W \hegu� Lh]^Z mjZ\g_gby�

hibku\Zxsb_ jZkijhkljZg_gb_ mijm]bo \heg \ ieZklbg_� fh`gh aZibkZlv \ \b^_  
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J_rbf kbkl_fm ��� \ ij_^iheh`_gbb� qlh l_eh h]jZgbq_gh k ^\mo klhjhg b gZ ]jZgbp_ \uiheg_gu

mkeh\by  

σz = τ rz = 0      ijb z = 0, δ . 

Ijb wlhf gZqZevgu_ mkeh\by aZ^Zqb hij_^_eyxlky nmgdpb_c δ+(t)� qlh mdZau\Z_l gZ lh� qlh ijb

t = +0 \hagbd b bkq_a bklhqgbd baemq_gby� 
Ijbf_gb\ ij_h[jZah\Zgb_ EZieZkZ ih \j_f_gb  t  �k iZjZf_ljhf j� b ij_h[jZah\Zgb_ OZgd_ey ih

dhhj^bgZl_ r �k iZjZf_ljhf α �� ihemqbf� 
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Jbk� �� Ko_fZ baf_g_gby ^_nhjfZpbb ε∗
\ jZchg_

\hagbdgh\_gby fbdjhg_kiehrghklb 
 

 

U
�

]

�

]

9

 

Jbk� �� Ko_fZ jZkq_lghc fh^_eb 
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=jZgbqgu_ mkeh\by ijbfml \b^  
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J_r_gb_ ]jZgbqghc aZ^Zqb ���� ��� [m^_f bkdZlv \ \b^_ 
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Ih^klZ\b\ agZq_gby nmgdpbc ψϕ b ba mjZ\g_gbc ��� \ mjZ\g_gby ���� ihemqbf kbkl_fm mjZ\�

g_gbc ^ey hij_^_e_gby ijhba\hevguo ihklhygguo A, B, C, D� IjbjZ\gy\ hij_^_ebl_ev kbkl_fu gmex�

ihemqbf ki_dljZevgh_ mjZ\g_gb_� dhlhjh_ ihke_ g_dhlhjuo ij_h[jZah\Zgbc ijbf_l \b^ 
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Ihke_ \uiheg_gby h[jZlguo ij_h[jZah\Zgbc ^ey
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<uihegb\ h[jZlgh_ ij_h[jZah\Zgb_ OZgd_ey� ijb z = 0 ihemqbf� 
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                    Jbk� 3� Hdgh ijh]jZffu jZkq_lZ \hegh\uo mjZ\g_gbc ^ey Microsoft Windows 
 
 

 

Jbk� �� >\b`_gb_ :W \hegu \ ieZklbg_ lhesbghc � ff �K2t = 
�� kf \ ihehk_ \hegh\uo qbk_e �«�� ��kf� 

Jbk� �� :W \hegZ \ ieZklbg_ lhesbghc �� ff �K2t  �� kf \

ihehk_ \hegh\uo qbk_e �«� ��kf� 
        

  Ihke_^g__ \ujZ`_gb_ ihemq_gh ^ey [hevrbo agZq_gbc C1t .  Dhwnnbpb_gl m oZjZdl_jbam_l

bgl_gkb\ghklv gZjZklZgby b kiZ^Z njhglZ ijh^hevghc \hegu� i_j_^\b]Zxs_cky kh kdhjhklvx  K1 .  
Ke_^m_l hlf_lblv� qlh \hegZ� bf_xsZy k\hckl\Z δ-nmgdpbb� ij_^klZ\ey_l kh[hc hkljuc [_kdhg_qgh

[hevrhc ih Zfieblm^_ bfimevk� ?kl_kl\_ggh� aZnbdkbjh\Zlv _]h h[uqgufb ijb[hjZfb Zdmklbq_kdhc

wfbkkbb g_ ij_^klZ\ey_lky \hafh`guf� < lh `_ \j_fy� g_h[oh^bfh bf_lv \ \b^m� qlh ^_n_dlu�
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bf_xsb_ dhg_qgmx \_ebqbgm Zdlb\ghc ih\_joghklb� [m^ml ]_g_jbjh\Zlv dhg_qgu_ agZq_gby Zfieb�

lm^u k dhg_qguf \j_f_g_f ^_ckl\by� < gZrbo jZkq_lZo [ueb bkihevah\Zgu wdki_jbf_glZevgu_ ^Zg�

gu_ g_ihkj_^kl\_ggh]h baf_j_gby Zfieblm^ Zdmklbq_kdhc wfbkkbb� Ijb wlhf ihemq_ggu_ hlghr_gby

f_`^m ijh^hevgufb b ihi_j_qgufb \hegZfb [ueb bkihevah\Zgu ijb ihkljh_gbb nmgdpbb
�
Z *. 

HdhgqZl_evgh_ \ujZ`_gb_ ^ey jZkq_lZ i_j_f_s_gbc ih\_joghklb ieZklbgu� \ua\Zggu_ ^_ckl\b_f

jZkijhkljZgyxs_cky \hegu� [m^_l khklhylv ba kmffu ^\mo i_j_f_s_gbc
�
Z ��� b

�
Z  (9). 

Qbke_ggh_ j_r_gb_ b j_amevlZlu jZkq_lh\� >ey j_r_gby bgl_]jZevguo mjZ\g_gbc lbiZ ��� ke_�
^m_l ijbf_gylv qbke_ggu_ f_lh^u� K mq_lhf lh]h� qlh ih^ugl_]jZevgZy nmgdpby y\ey_lky [ukljh hk�
pbeebjmxs_c b kh^_j`bl nmgdpbx ;_kk_ey gme_\h]h ihjy^dZ� lZd`_ ij_^klZ\eyxsmx kh[hc bgl_�

]jZe� [ue jZajZ[hlZg jy^ f_lh^h\ ih hilbfbaZpbb jZkq_lh\� < qZklghklb� ^ey bgl_]jbjh\Zgby bkihev�

ah\Zg ba\_klguc f_lh^ ljZi_pbc� Z ^ey nmgdpbb ;_kk_ey ijb hij_^_e_gguo mkeh\byo \uiheg_gZ aZ�

f_gZ bgl_]jZeZ q_j_a we_f_glZjgu_ nmgdpbb� Mqblu\Zy [hevrmx \_ebqbgm wdkihg_gl k iheh`bl_ev�

guf ihdZaZl_e_f \ agZf_gZl_e_ b fZehklv wdkihg_gl k hljbpZl_evguf ihdZaZl_e_f \ qbkebl_e_� ihke_

ZgZebaZ lZd`_ \\h^beb khhl\_lkl\mxsb_ h]jZgbq_gby b aZf_gu� 
Ijh]jZffbjh\Zgb_ ijh\_^_gh \ jZfdZo h[t_dlgh-hjb_glbjh\Zgghc fh^_eb �jbk� ��� qlh iha\hebeh

h[_ki_qblv [ukljmx b dZq_kl\_ggmx hleZ^dm nmgdpbhgbjh\Zgby kljmdlmj lbiZ k\yaZgguo kibkdh\�

ijbf_g_gguo ^ey khojZg_gby j_amevlZlh\ \uqbke_gby dhjg_c ki_dljZevguo mjZ\g_gbc b agZq_gbc

ih^ugl_]jZevguo nmgdpbc b kZfbo bgl_]jZeh\�  
Qbke_gguc jZkq_l iha\hebe ihemqblv jy^ \Z`guo j_amevlZlh\� bf_xsbo ijZdlbq_kdh_ agZq_gb_� 
JZkkfhljbf g_dhlhju_ ijbf_ju ^\b`_gby mijm]hc :W \hegu \ ieZklbgZo [_kdhg_qguo jZaf_jh\

lhesbghc ��� b � kf� 
Ijb baf_j_gbb kb]gZeh\ Zdmklbq_kdhc wfbkkbb ijbf_gyxl j_ahgZgkgu_ ^Zlqbdb gZ hkgh\_ iv_ah�

d_jZfbdb� bf_xsb_ \iheg_ hij_^_e_ggmx ijhimkdgmx kihkh[ghklv ih qZklhl_� < wdki_jbf_glZo�

ijh\_^_gguo \ Bgklblml_ we_dljhk\Zjdb bf� ?�H� IZlhgZ G:G MdjZbgu� ijbf_gyeb :W ^Zlqbdb� ijh-
imkdZxsb_ :W \hegu \ ^bZiZahg_ ��«��� d=p� Ihwlhfm ^ey khihklZ\e_gby k ^Zggufb wdki_jbf_glZ

ZgZeblbq_kdb_ b qbke_ggu_ jZkq_lu \uihegyeb \ wlhf `_ ^bZiZahg_� < l_jfbgZo \hegh\uo qbk_e α  
���kf �� wlhl ^bZiZahg ijbf_l ke_^mxs__ agZq_gb_� 

�kf���������
���

��������
�

� �

��

=⋅π=
π

=α
&&&

I
 

>ey ihemq_gby Z bgl_]jbjh\Zgb_ \ujZ`_gby ��� [m^_f \_klb \ wlbo ij_^_eZo� >ey ieZklbgu lhesb�

ghc � ff ihemqbf Zfieblm^gmx oZjZdl_jbklbdm \hegu� ij_^klZ\e_ggmx gZ jbk� �� 
>ey ieZklbgu lhesbghc �� ff [m^_f bf_lv g_kdhevdh ^jm]h_ Zfieblm^gh_ jZkij_^_e_gb_� ij_^�

klZ\e_ggh_ gZ jbk� �� 
JZkkfZljb\Zy ]jZnbdb jZkijhkljZg_gby Zdmklbq_kdbo \heg� ij_^klZ\e_gguo gZ jbk� � b �� fh`gh

aZf_lblv� qlh \ h[hbo kemqZyo hlkmlkl\m_l y\gh \ujZ`_gguc _^bgkl\_gguc ibd Zfieblm^u \hegu�

Bf__lky gZ[hj \heg� ^\b]Zxsboky k jZaebqgufb kdhjhklyfb ih ih\_joghklb ieZklbg�  
< lh `_ \j_fy \b^gZ q_ldZy ehdZebaZpby ]jmiiu \heg \ jZchg_ ��«�� kf \ ieZklbg_ lhesbghc

� ff b �«�� kf ^ey ieZklbgu lhesbghc �� ff�

∗  ∗
Nbabq_kdb_ wdki_jbf_glu� ijh\_^_ggu_ gZ j_Zev�

guo f_lZeebq_kdbo ieZklbgZo lhesbghc � ff �jbk� �� \de_cdZ� ^Zxl ijbf_jgh lm `_ dZjlbgm� qlh b

jZkq_l� >Zggmx hkh[_gghklv ohjhrh beexkljbjmxl ki_dljZevgu_ oZjZdl_jbklbdb \heg� ij_^klZ\e_g�

gu_ gZ jbk� � b � �\de_cdZ�� Hkh[_ggh gZ]ey^gh_ ij_^klZ\e_gb_ kdZaZgghfm ^Z_l ]jZnbd gZ jbk� ��

                                                 
* >Zggu_ hlghr_gbc f_`^m Zfieblm^Zfb ijh^hevghc b ihi_j_qghc \heg [ueb ihemq_gu ijb h[jZ[hld_ j_amevlZlh\

wdki_jbf_glZ k ]_g_jbjh\Zgb_f mijm]bo \heg m^Zjhf klZevghc ijh\hehqdb ^bZf_ljhf ��� ff ih ih\_joghklb ieZklbgu

lhesbghc � ff ba]hlh\e_gghc ba Zexfbgb_\h-fZ]gb_\h]h kieZ\Z :F]�� >ey ijb_fZ Zdmklbq_kdbo \heg bkihevah\Zeb j_ah�

gZgkgu_ ^Zlqbdb gZ hkgh\_ iv_ahd_jZfbdb b emq_\hc hkpbeeh]jZn� QZklhlguc ^bZiZahg ^Zlqbdh\ khklZ\eye ��«��� D=p�

Kj_^g__ agZq_gb_ hlghr_gby Zfieblm^ ^ey k_jbb wdki_jbf_glh\ ba �� ijh[ khklZ\beh ���� Wdki_jbf_glu [ueb \uiheg_gu

<�B� DZe_fZgh\uf� 
** ;he__ lheklu_ ieZklbgu \uau\Zxl k_jv_agu_ ljm^ghklb ijb jZkq_lZo i_j_f_s_gbc w� IjbqbgZ aZdexqZ_lky \ f_^�

e_gghc koh^bfhklb ^hklZlhqgh keh`ghc b kbevgh hkpbeebjmxs_c ih^ugl_]jZevghc nmgdpbb \ nhjfme_ ���� Ijbq_f� qbkeh

hkpbeeypbc kms_kl\_ggh \hajZklZ_l k m\_ebq_gb_f lhesbgu ieZklbgu� Ihwlhfm j_amevlZlu jZkq_lZ� ij_^klZ\e_ggu_ gZ

jbk� �� ihdZau\Zxl g_agZqbl_evgu_ Zfieblm^u kb]gZeZ Zdmklbq_kdhc wfbkkbb aZ ij_^_eZfb jZkkfZljb\Z_fh]h ^bZiZahgZ�

dhlhjuc h]jZgbqb\Z_l jZkijhkljZg_gb_ :W \heg agZq_gb_f kdhjhklb ijh^hevghc \hegu�  
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=jZnbd ihkljh_g ^ey \hegh\uo qbk_e hl ���� ^h �� ��kf� qlh khhl\_lkl\m_l ijb[eb`_ggh qZklhlghfm

^bZiZahgm hl ��� =p ^h ���F=p� 
Ijh\_^_ggu_ jZkq_lu ihdZau\Zxl ijbgpbibZevgmx \hafh`ghklv ijbf_g_gby jZajZ[hlZgghc f_�

lh^bdb ^ey hp_gdb iZjZf_ljh\ Zdmklbq_kdhc wfbkkbb� \hagbdZxs_c \ ieZklbgZo ijb ehdZevghc i_j_�

kljhcd_ kljmdlmju bo fZl_jbZeZ� iml_f \uiheg_gby jZkq_lh\� [Zabjmxsboky gZ lhqghf ZgZeblbq_�

kdhf j_r_gbb \hegh\uo mjZ\g_gbc� < mdZaZggu_ jZkq_lu ^he`_g [ulv lZd`_ \dexq_g ZgZeba ki_d�

ljZevguo oZjZdl_jbklbd :W ^Zlqbdh\� 
JZkkfhljbf ihke_^gbc \hijhk ^Zgghc klZlvb – ijh]ghabjh\Zgb_ ^Zevg_cr_]h jZa\blby f_ljheh-

]bb f_lh^Z Zdmklbq_kdhc wfbkkbb� L_hj_lbq_kdh_ bkke_^h\Zgb_ n_ghf_gZ :W� k lhqdb aj_gby Z\lhjh\�

jZa\b\Z_lky \iheg_ m^h\e_l\hjbl_evgh� L_g^_gpbb fgh]bo e_l ihdZau\Zxl� qlh jZa\blb_ kZfh]h

f_lh^Z l_kgh k\yaZgh k jZa\blb_f \uqbkebl_evghc b baf_jbl_evghc l_ogbdb� >Z`_ ijb kh\j_f_gghf

mjh\g_ \uqbkebl_evghc l_ogbdb ^ey ijh\_^_gby jZkq_lh\ lZdh]h ihjy^dZ keh`ghklb� dZd \ ^Zgghc

klZlv_� \ ijb_fe_fu_ \j_f_ggu_ kjhdb� lj_[m_lky fgh]hdjZlgh_ m\_ebq_gb_ __ fhsghklb� ?keb

hkgh\gu_ iZjZf_lju dhfivxl_jZ \ujZablv q_j_a lZdlh\mx qZklhlm b nbabq_kdmx iZfylv� lh gZbemq-
rbfb ^ey jZkq_lh\ lZdhc keh`ghklb [ueb [u agZq_gby wlbo \_ebqbg khhl\_lkl\_ggh �� ==p b �� =[�

Dhg_qgh� wlh ^hklZlhqgh k_jv_agu_ ihdZaZl_eb� Dh]^Z hgb [m^ml ^hklb]gmlu� ijhbahc^_l kms_kl\_g-
gh_ baf_g_gb_ \ ^hklh\_jghklb hp_gdb khklhygby dhgkljmdpbc gZ hkgh\_ :W ^Zgguo� ?keb gZ i_j\hf

wlZi_ jZa\blby f_lh^Z hp_gdm hkms_kl\eyeb wdki_jlu-ex^b gZ hkgh\_ bf_xsboky agZgbc b hiulZ� Z

gZ ^Zgghf wlZi_ wdki_jlgmx hp_gdm hkms_kl\ey_l dhfivxl_j gZ hkgh\_ klZlbklbq_kdbo oZjZdl_jb-
klbd k bkihevah\Zgb_f \_dlhjZ khklhygby fZl_jbZeZ� lh \ g_^Ze_dhf [m^ms_f fh`_l khklhylvky

i_j_oh^ d hp_gd_ khklhygby fZl_jbZeZ gZ hkgh\_ lhqguo ZgZeblbq_kdbo j_r_gbc \hegh\uo aZ^Zq� 
F_lh^ :W \ k\hx hq_j_^v lj_[m_l ih\ur_gby dZq_kl\Z b [ukljh^_ckl\by baf_jbl_evguo

ijb[hjh\� ihkdhevdm g_h[oh^bfh [he__ lhqgh b k [hevr_c kl_i_gvx gZ^_`ghklb baf_jylv j_amevlZlu

Zdmklbq_kdh]h hldebdZ fZl_jbZeZ gZ \g_aZigmx i_j_kljhcdm _]h kljmdlmju�  
Ijh]gha jZa\blby f_lh^Z :W� \uiheg_gguc

\ ���� ]� k ijb\e_q_gb_f dhfivxl_jguo

kj_^kl\� ihdZaZe �jbk� ��� qlh d ���� ]� gZmdZ�

dhfivxl_jgZy l_ogheh]by b baf_jbl_evgZy

l_ogbdZ iha\heyl kha^Zlv dZq_kl\_ggh gh\uc

mjh\_gv ihemq_gby ^Zgguo Zdmklbq_kdhc

wfbkkbb b bo bgl_ee_dlmZevgh]h ZgZebaZ�

Fh`gh ij_^iheh`blv� qlh ijh]gha [ue ^hk- 
lZlhqgh \_jguf� ihkdhevdm ij_^kdZaZggh_ gZ

���� ]� ihy\e_gb_ :W kbkl_f� mki_rgh bkihev-
amxsbo klZlbklbq_kdb_ f_lh^u ^ey hp_gdb

khklhygby fZl_jbZeZ� iheghklvx hijZ\^Zehkv� 
LZdbf h[jZahf� ijb[ebabl_evgh \ ���� ]�

ke_^m_l h`b^Zlv \hiehs_gby gh\uo l_o- 
gheh]bc� [Zabjmxsboky gZ jZkihagZ\Zgbb

\hegh\uo ijhp_kkh\� \ dhgdj_lguo :W kbk- 
l_fZo� qlh iha\hebl j_rblv gZ dZq_kl\_ggh

gh\hf� \ukhdhf mjh\g_ keh`gu_ \hijhku

f_ljheh]bb ^Zggh]h f_lh^Z� 
 

<u\h^u. Ihemq_gu ZgZeblbq_kdb_ \ujZ`_gby ^ey jZkq_lZ i_j_f_s_gbc ih\_joghklb djmigh]Z[Z�

jblguo ieZklbg fZeuo b kj_^gbo lhesbg� iha\heyxsb_ ijh\h^blv jZkq_lguc ZgZeba ijhp_kkh\ h[jZ�

ah\Zgby \heg \ ieZklbgZo b bo jZkijhkljZg_gby gZ jZaebqgu_ jZkklhygby hl bklhqgbdZ� JZkq_lguf
iml_f ihemq_g ki_dljZevguc khklZ\ \heg� jZkijhkljZgyxsboky ih ieZklbg_� IhdZaZgZ aZ\bkbfhklv

kdhjhklb jZkijhkljZg_gby \hegu hl __ qZklhlu� LZd� \ ieZklbg_ lhesbghc �� ff \ ^bZiZahg_ \hegh�

\uo qbk_e hl � ^h �� ��kf qbkeh we_f_glZjguo \heg� ^\b`msboky \ ieZklbg_� jZ\gh ���� LZdh_ dheb�

q_kl\h \heg� jZkijhkljZgyxsboky k jZaebqgufb kdhjhklyfb� ijb\h^bl d keh`ghc nhjf_ kmffZjghc

\hegu b kha^Z_l ljm^ghklb ijb __ ehdZpbb� < [eb`Zcrb_ ]h^u ke_^m_l h`b^Zlv kms_kl\_gguo dZq_�

kl\_gguo baf_g_gbc \ f_ljheh]bb :W f_lh^Z b kihkh[Zo ijbgylby j_r_gby h khklhygbb h[t_dlh\ :W

dhgljhey� qlh k\yaZgh k jZa\blb_f ZgZeblbq_kdbo f_lh^h\ hp_gdb khklhygby fZl_jbZeZ gZ [Za_ ^Zg�

guo :W b ijh]j_kkhf \uqbkebl_evghc l_ogbdb� 

 
 
Jbk� �� =bihl_lbq_kdbc ]jZnbd jZa\blby jZ[hl \ MdjZbg_ \ gZ�

ijZ\e_gbb l_hjbb� f_lh^h\ b kj_^kl\ \ h[eZklb :W 
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