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J?AMEVL:LU�NMG>:F?GL:EVGUO�BKKE?>H<:GBC 
IH��IJH=J:FF:F�KH�J:G 

 <� ����� ]h^m� \uihegyebkv�bkke_^h\Zgby�ih� ��ijh_dlZf�ijbhjbl_lguo�
gZijZ\e_gbc� nmg^Zf_glZevguo� bkke_^h\Zgbc� ih� ijh]jZffZf� KH� J:G� gZ�
2007–�����]]� 
1. FZl_fZlbq_kdZy�nbabdZ��fZl_fZlbq_kdb_�ijh[e_fu�f_oZgbdb��nbab�
db�b�Zkljhghfbb� 
Ijh]jZffZ� �������L_hjby�^bnn_j_gpbZevguo�mjZ\g_gbc�b�fZl_fZlbq_�
kdZy�nbabdZ� 
Ijh_dl� �������� DZq_kl\_gguc �ZgZeba�w\hexpbhgguo �mjZ\g_gbc�b�kbkl_f�
mijZ\e_gby� 
��]hk��j_]bkljZpbb���������������� 

GZmqguc�jmdh\h^bl_ev�–�qe�-d��J:G�:�:��Lheklhgh]h\� 
 

Bkke_^h\Zgu�mijZ\ey_fu_�kbkl_fu�k�aZ\bkysbfb�hl�\j_f_gb�km[^bnn_j_g�
pbZevgufb�hi_jZlhjZfb�b�\hafms_gbyfb�fhghlhggh]h�lbiZ�ijb�g_\uimdeuo�h]�
jZgbq_gbyo�gZ�mijZ\e_gby��Km[^bnn_j_gpbZevgu_�hi_jZlhju��\hafms_gby��h]jZ�
gbq_gby�gZ�mijZ\e_gb_�b�gZqZevgu_�mkeh\by� aZ\bkyl�hl�iZjZf_ljZ��Bkke_^h\ZgZ�
aZ\bkbfhklv� j_r_gbc� lZdbo� kbkl_f� hl� iZjZf_ljZ�� <� dZq_kl\_� ijbeh`_gby� jZk�
kfhlj_gZ� mijZ\ey_fZy� kbkl_fZ� iZjZ[hebq_kdh]h� lbiZ�� ijZ\Zy� qZklv� dhlhjhc� kh�
^_j`bl� p -eZieZkbZg� b� km[^bnn_j_gpbZeu� bg^bdZlhjguo� nmgdpbc� \uimdeuo��
aZfdgmluo�fgh`_kl\��y\eyxsboky�agZq_gbyfb�aZ\bkys_c�hl�\j_f_gb�fgh]hagZq�
ghc�nmgdpbb��IhdZaZgh�� qlh� ij_^_e� ihke_^h\Zl_evghklb� j_r_gbc� wlhc� kbkl_fu�
ijb� ∞→p � y\ey_lky� j_r_gb_f� mijZ\ey_fhc� kbkl_fu�� hibku\Z_fhc� h[udgh\_g�
guf�^bnn_j_gpbZevguf�mjZ\g_gb_f��\b^�dhlhjh]h�mklZgh\e_g� 

Bkke_^h\Zgu�dZq_kl\_ggu_� k\hckl\Z�j_r_gbc�^bnn_j_gpbZevguo�\dexq_�
gbc�k�h[h[s_ggufb�nmgdpbyfb�b�kbkl_f�mijZ\e_gby�k�jZaju\gufb�b�h[h[s_g�
gufb�nmgdpbyfb�\�ijZ\uo�qZklyo��h[hkgh\ZgZ�dhjj_dlghklv�ZiijhdkbfZpbb�bf�
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imevkgufb�kbkl_fZfb�h[uqguo�mijZ\ey_fuo�kbkl_f�k�h]jZgbq_ggufb�gZ�fZeuo�
ijhf_`mldZo�\j_f_gb�mijZ\e_gbyfb� 

J_r_gZ�aZ^ZqZ�h�klZ[bebaZpbb�f_oZgbq_kdhc�kbkl_fu��j_e_cgufb�mijZ\e_�
gbyfb�^ey�p_e_\h]h�fgh`_kl\Z��hibku\Z_fh]h�jZaju\gufb�ih�\j_f_gb�nmgdpby�
fb��<�hkgh\m�iheh`_g�ijbgpbi�^_dhfihabpbb�mijZ\e_gby��Wlh�ijb\h^bl�d�^\b`_�
gbx�kbkl_fu�k�dmkhqgh-g_ij_ju\gufb�kdhjhklyfb��dhlhju_�y\eyxlky�j_r_gbyfb�
g_dhlhjhc� g_ij_ju\gh-^bkdj_lghc� kbkl_fu� k� ihabpbhggufb� b� bfimevkgufb�
mijZ\e_gbyfb��Ihabpbhggh_�mijZ\e_gb_� �h[uqgZy�nmgdpby��h[_ki_qb\Z_l�klZ[b�
ebaZpbx� ^\b`_gby� ih� p_e_\hfm� fgh`_kl\m� f_`^m� fhf_glZfb� ijbeh`_gby� bf�
imevkh\��Ij_^eh`_gguc�ih^oh^�iha\hebe�\i_j\u_�j_rblv�aZ^Zqm�ke_`_gby��^\b�
`_gb_�ih�gZi_j_^�aZ^Zgghc�ljZ_dlhjbb��b�aZ^Zqm�mijZ\ey_fhklb��i_j_\h^�kbkl_fu�
ba�h^gh]h�h[h[s_ggh]h�khklhygby�\�^jm]h_��h^gh\j_f_ggh�\�kdhevays_f�j_`bf_��
fbgmy�i_j_oh^gu_�ijhp_kku��Bfimevku�f_gyxl�h[h[s_ggu_�kdhjhklb�^\b`_gby�
ih�\u[jZgghc�\�ijhkljZgkl\_�h[h[s_gguo�khklhygbc�ljZ_dlhjbb�kdZqdhh[jZagh��\�
qZklghklb��fh]ml�h[jZlblv�bo�\�gmev��b�lh]^Z�ihabpbhggh_�mijZ\e_gb_�klZ[bebab�
jm_l�dhg_qgh_�khklhygb_�kbkl_fu��Ihemq_ggu_�j_amevlZlu�ijbf_g_gu�^ey�ZgZeb�
aZ�^bgZfbdb�a\_gZ�fZgbimeypbhggh]h�jh[hlZ�k�fbgbfZevguf�jZkoh^hf�wg_j]bb� 
 >hdZaZgu�l_hj_fu�h[�mklhcqb\hklb�b�Zkbfilhlbq_kdhc�mklhcqb\hklb�nmgd�
pbhgZevgh-^bnn_j_gpbZevguo�\dexq_gbc�k�bkihevah\Zgb_f�bg\ZjbZglgh�^bnn_�
j_gpbjm_fuo�nmgdpbhgZeh\�Eyimgh\Z� 

Bkke_^h\Zgu� mkeh\by� kms_kl\h\Zgby� � ihebghfbZevguo� d\Zabj_r_gbc� gZ�
qZevghc�aZ^Zqb�^ey��ebg_cguo�^bnn_j_gpbZevgh-jZaghklguo�mjZ\g_gbc�k�jZaebq�
gufb� hldehg_gbyfb� Zj]mf_glZ�� Z� lZd`_� ^ey� ebg_cguo� ^bnn_j_gpbZevgh-

jZaghklguo�mjZ\g_gbc�kf_rZggh]h�lbiZ��Bamq_gu�fgh]hlhq_qgu_��djZ_\u_�aZ^Zqb�
^ey�^bnn_j_gpbZevgh-jZaghklguo�mjZ\g_gbc�aZiZa^u\Zxs_]h�b�g_cljZevgh]h�lb�
ih\��mdZaZgu�mkeh\by�jZaj_rbfhklb�djZ_\uo�aZ^Zq��>ey��mdZaZgguo�aZ^Zq�jZajZ[h�
lZgu�qbke_ggu_�Ze]hjblfu�b�ijh\_^_gu�qbke_ggu_�wdki_jbf_glu��dhlhju_�ihdZ�
aZeb�ijbf_gbfhklv�b�wnn_dlb\ghklv�ij_^eh`_gguo�f_lh^h\� 
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>hdZaZgh�kms_kl\h\Zgb_�b�bamq_gu�k\hckl\Z�j_r_gbc� w\hexpbhgguo�kbk�
l_f�k�aZ\bkysbfb�hl�\j_f_gb� �km[^bnn_j_gpbZevgufb�hi_jZlhjZfb�b�\hafms_�
gbyfb�fhghlhggh]h�lbiZ�ijb��g_\uimdeuo��h]jZgbq_gbyo�����Bkke_^h\ZgZ�aZ\bkb�
fhklv�j_r_gbc�hl�iZjZf_ljZ�b�bamq_gu�aZ^Zqb�fbgbfbaZpbb�bgl_]jZevguo�nmgd�
pbhgZeh\�k�g_\uimdeufb�bgl_]jZglZfb�gZ�j_r_gbyo��mdZaZgguo�\ur_�kbkl_f�� 

Ijh\_^_g�ZgZeba�jZaju\guo�kbkl_f�\�nhjf_�^bnn_j_gpbZevguo�\dexq_gbc�
k�h[h[s_ggufb�nmgdpbyfb��\oh^ysbfb�\�\b^_�keZ]Z_fuo��Bkke_^h\ZgZ�mklhcqb�
\hklv�nmgdpbhgZevgh-^bnn_j_gpbZevguo�\dexq_gbc��JZkkfhlj_gu�aZ^Zqb�ke_`_�
gby��mijZ\ey_fhklb�b� klZ[bebaZpbb�^ey�f_oZgbq_kdbo�kbkl_f�k�bkihevah\Zgb_f�
jZaju\guo�h[jZlguo�k\ya_c�k�bfimevkgufb�khklZ\eyxsbfb��Bamq_gu�dZq_kl\_g�
gu_� k\hckl\Z�b� kljmdlmju� j_r_gbc�bfimevkgh� jZaju\guo� kbkl_f�b� kbkl_f�ijb�
gZebqbb�ihke_^_ckl\by� 
    Bkke_^h\ZgZ�mklhcqb\hklv�g_ljb\bZevguo�hlghkbl_evguo�jZ\gh\_kbc�]bjh�
klZlZ�k�h^ghjh^guf�mijm]bf�kl_j`g_f� �\�p_gljZevghf�gvxlhgh\kdhf�ihe_�kbe��
Ijh\_^_gZ�deZkkbnbdZpby�hlghkbl_evguo�jZ\gh\_kbc�]bjhklZlh\�\�ijyfhc�ihklZ�
gh\d_� 
 Bamq_gZ�h[jZlgZy�\ZjbZpbhggZy�gZqZevgZy�aZ^ZqZ�^ey�ebg_cguo�^bnn_j_g�
pbZevgh-jZaghklguo� mjZ\g_gbc� hi_j_`Zxs_]h� lbiZ� \�ihklZgh\dZo� aZ^Zqb�b^_g�
lbnbdZpbb�b�aZ^Zqb�mijZ\e_gby�ih�gZqZevghc�nmgdpbb�� Bkke_^h\ZgZ� fgh]hlh�
q_qgZy� djZ_\Zy� aZ^ZqZ� ^ey� ebg_cguo� ^bnn_j_gpbZevgh-jZaghklguo� mjZ\g_gbc�
kf_rZggh]h� lbiZ��Ihkljh_gu� ihebghfbZevgu_� d\Zabj_r_gby� ^ey� kbkl_f�nmgd�
pbhgZevgh-^bnn_j_gpbZevguo�mjZ\g_gbc�aZiZa^u\Zxs_]h�b�g_cljZevguo�lbih\� 

GZ�hkgh\_�l_hjbb�fhghlhgguo�hi_jZlhjh\�\�qZklbqgh�mihjy^hq_gguo�ijh�
kljZgkl\Zo�b�\�khq_lZgbb�k�l_ogbdhc�\_jogbo�b�gb`gbo�j_r_gbc�bamq_gu�k\hckl�
\Z�klZpbhgZjguo�j_r_gbc�gZqZevgh-djZ_\hc�aZ^Zqb�^ey�\ujh`^Zxs_]hky�iZjZ[h�
ebq_kdh]h�mjZ\g_gby�\lhjh]h�ihjy^dZ��kh^_j`Zs_]h�bgl_]jZevgu_�hi_jZlhju��<�
qZklghklb��bkke_^h\ZgZ�aZ^ZqZ�h�klZ[bebaZpbb�g_klZpbhgZjguo�j_r_gbc�gZqZev�
gh-djZ_\hc� aZ^Zqb� d� khhl\_lkl\mxsbf� klZpbhgZjguf� j_r_gbyf� djZ_\hc� aZ^Zqb�
^ey�jZ\ghf_jgh�weebilbq_kdh]h�mjZ\g_gby�k�g_ehdZevgufb�hi_jZlhjZfb��>hdZaZ�
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gh��qlh�\_jog__�b�gb`g__�d\Zabj_r_gby�g_ebg_cghc�djZ_\hc�aZ^Zqb�hij_^_eyxl�\�
ijhkljZgkl\_�gZqZevguo�^Zgguo�h[eZklv�ijbly`_gby��dhlhjZy�dhgkljmdlb\gh�ih�
kljh_gZ�� Ij_^eh`_g� bl_jZpbhgguc� f_lh^� ihkljh_gby� j_r_gby�� iha\heyxsbc�
hp_gb\Zlv�ih]j_rghklv�ijb[eb`_gby� 

Ihemq_gu� l_hj_fu� kms_kl\h\Zgby�j_r_gbc�ij_^_evghc� aZ^Zqb�fZ]gblghc�
baheypbb�k�bhgguf�nhghf��JZa\blZ�l_ogbdZ�gb`gbo-\_jogbo�j_r_gbc�^ey�kbg]m�
eyjguo�djZ_\uo�aZ^Zq�[_a�mkeh\by�d\Zabfhghlhgghklb��Ihkljh_gu�qbke_ggu_�Ze�
]hjblfu�j_r_gby�ij_^_evghc�aZ^Zqb�k�mq_lhf�bhggh]h�nhgZ��IhdZaZgh��qlh�\�j_�
`bf_��[ebadhf�d�j_`bfm�³gZkus_gby´��j_r_gb_�klZgh\blky�g__^bgkl\_gguf��qlh�
\_^_l�d�y\e_gbx�i_jbh^bq_kdhc�[bnmjdZpbb��[bnmjdZpbb�OhinZ��^ey�kf_rZgguo�
]Zfbevlhgh\h-ihl_gpbZevguo�kbg]meyjguo�kbkl_f��Ihkljh_gu�khhl\_lkl\mxsb_�
[bnmjdZpbhggu_�^bZ]jZffu�^ey�^\mo�iZjZf_ljh\��Bamq_gu�y\e_gby�i_j_oh^Z�j_�
`bfZ�³gZkus_gby´�d�oZhkm� 

GZc^_gu�gh\u_�lhqgu_�j_r_gby�g_Z\lhghfgh]h�mjZ\g_gby�Ebm\beey�k�\he�
gh\uf� b� weebilbq_kdbf� hi_jZlhjhf��MdZaZgu� ij_h[jZah\Zgby� wd\b\Ze_glghklb�
^ey�g_Z\lhghfgh]h�weebilbq_kdh]h�mjZ\g_gby�Ebm\beey� 

<� jZfdZo� d\ZabdeZkkbq_kdh]h� �ijb[eb`_gby�ihkljh_gZ� h[sZy� l_hjby�ijh�
p_kkh\�jZkk_ygby�fy]dbo� �Zglb��d\Zjdh\uo�\ha[m`^_gbc�gZ�`_kldbo�l_jfZevguo�
qZklbpZo�]hjyq_c�DO>�kj_^u���  

Ijh\_^_g�ZgZeba�ijhp_kkZ� lhjfhagh]h�baemq_gby�fy]dbo�n_jfb�\ha[m`^_�
gbc�\�]hjyq_c�g_Z[_e_\hc�ieZaf_� 

Ihkljh_gu�[_kdhg_qgu_�deZkku�h]jZgbq_gbc��kh\f_klgu_�k�p_ihqdZfb�;h�
]hy\e_gkdh]h��Bkke_^h\Zgu�k\hckl\Z�bgl_]jbjm_fhklb�ih�Ebm\beex� �i_j\u_�bg�
l_]jZeu��� kljmdlmjZ�j_r_gbc�b� ]jmiiu�ij_h[jZah\Zgbc�;_demg^Z�^ey�ijbkh_^b�
g_gguo�kbkl_f�h[udgh\_gguo�^bnn_j_gpbZevguo�mjZ\g_gbc� 

JZajZ[hlZgu�f_lh^u�b�Ze]hjblfu�l_gahjghc��\_dlhjghc��lhfh]jZnbb� 
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���L_hjby�kbkl_f��h[sZy�l_hjby�mijZ\e_gby�keh`gufb�l_ogbq_kdbfb�b�
^jm]bfb�^bgZfbq_kdbfb�kbkl_fZfb��\�lhf�qbke_�_^bgZy�l_hjby�mijZ\�
e_gby��\uqbke_gbc�b�k_l_\uo�k\ya_c��l_hjby�keh`guo�bgnhjfZpbhggh-

mijZ\eyxsbo� kbkl_f�� ]jmiih\h_�mijZ\e_gb_��jZkij_^_e_ggh_�mijZ\e_�
gb_� 
Ijh]jZffZ���������FZl_fZlbq_kdZy�l_hjby�mijZ\e_gby�ijb�\hafms_gb�
yo�b�g_hij_^_e_gghklb� 
Ijh_dl� ��������� Mklhcqb\hklv�b�mijZ\e_gb_ �g_ij_ju\gh-^bkdj_lgufb �b�
^jm]bfb�]_l_jh]_ggufb �^bgZfbq_kdbfb �kbkl_fZfb� 
��]hk��j_]bkljZpbb���������������� 

GZmqguc�jmdh\h^bl_ev�–�ZdZ^_fbd�J:G�K�G��<Zkbev_\� 
 

Ihemq_gu�h[hkgh\Zgby�gh\uo�mlhqg_gguo�ijhp_^mj�ihkljh_gby�]_l_jh]_g�
guo�fh^_e_c�kjZ\g_gby�^ey�bkke_^h\Zgby�f_lh^hf�j_^mdpbb�k�nmgdpbyfb�Eyim�
gh\Z�\�\b^_�³\_dlhjguo�ghjf´�^bgZfbq_kdbo�k\hckl\�lbiZ�mklhcqb\hklb��h]jZgb�
q_gghklb�� ^bkkbiZlb\ghklb� b� bg\ZjbZglghklb� g_ebg_cguo� g_ij_ju\gh-

^bkdj_lguo�mijZ\ey_fuo�^bgZfbq_kdbo�kbkl_f�k�fhghlhggh�h]jZgbq_ggufb�g_�
ebg_cghklyfb��\�lhf�qbke_�ih�mijZ\e_gbx�b�baf_j_gbyf��b�g_hij_^_e_gghklyfb� 

Ij_^eh`_g�hkgh\Zgguc�gZ�^_dhfihabpbb�b�f_lh^_�j_^mdpbb�k�km[ebg_cgu�
fb�\_dlhj-nmgdpbyfb�Eyimgh\Z��<NE��ih^oh^�d�kljh]hfm�ZgZebam�jh[Zklghc�mk�
lhcqb\hklb�b�^bkkbiZlb\ghklb�khklZ\guo�]_l_jh]_gguo�kbkl_f�klZ[bebaZpbb�g_�
ebg_cguo�g_ij_ju\guo�h[t_dlh\� k�jZkij_^_e_gguf� �^_p_gljZebah\Zgguf��^bk�
dj_lguf� mijZ\e_gb_f� ijb� fgh]hdjZlghf� Zkbgojhgghf� d\Zglh\Zgbb� kb]gZeh\�
mijZ\e_gbc�b�baf_j_gbc� 

IhdZaZgZ�\hafh`ghklv�bkihevah\Zgby�wlh]h�ih^oh^Z�\�gh\uo�aZ^ZqZo�mklhc�
qb\hklb�dhgnb]mjZpbc�b�ihkljh_gby�hp_ghd�^bgZfbq_kdh]h�dZq_kl\Z�^\b`msboky�
nhjfZpbc�\�mkeh\byo�jZaebqguo�\gmlj_ggbo�b�\g_rgbo�g_hij_^_e_gghkl_c�b�g_�
iheghlu�baf_j_gbc�iZjZf_ljh\�kh[kl\_ggh]h�b�\aZbfgh]h�^\b`_gby�Z]_glh\� 
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>hdZaZgZ�koh^bfhklv�k_f_ckl\Z�ljZ_dlhjbc�\uqbkey_fuo�ih�ijyfhfm�Ze]h�
jblfm�ihkljh_gby�ijh]jZffgh]h�mijZ\e_gby��h[_ki_qb\Zxs_]h�^\b`_gb_�h[t_dlZ�
\�g_dhlhjhc�nbdkbjh\Zgghc��hij_^_ey_fhc�lj_[m_fhc�lhqghklvx�bkiheg_gby��hd�
j_klghklb�aZ^Zggh]h�fZjrjmlZ�b�iZjZf_ljbah\Zgguo�ijhba\hevgufb� �\�hlebqbb�
hl�jZkkfhlj_ggh]h�jZg__�kemqZy�k�wd\b^bklZglgufb��\hafms_ggufb�jZa[b_gbyfb�
hihjgh]h�jZa[b_gby��fh^_ebjmxsbfb�hrb[db�\\_^_gby�^Zgguo�\�jZkq_l��Ihemq_�
gu�gh\u_�fh^bnbdZpbb�wlh]h�Ze]hjblfZ�^ey�g_ebg_cguo�kbkl_f�k�mijZ\e_gb_f��
jZkrbjyxsb_�h[eZklv�ijbeh`_gbc�ijyfh]h�f_lh^Z��I_j\Zy�fh^bnbdZpby�y\ey_l�
ky�memqr_gb_f�jZajZ[hlZggh]h�jZg__�Ze]hjblfZ��h[_ki_qb\Zxs_]h�jZkq_l�g_ij_�
ju\guo�mijZ\e_gbc��b�iha\hey_l�\uqbkeylv�]eZ^db_�mijZ\e_gby��\lhjZy�fh^bnb�
dZpby�Ze]hjblfZ�hkgh\ZgZ�gZ�dhjj_dpbb��i_j_kljhcd_��ih^ijhkljZgkl\�mijZ\ey_�
fhklb� h[t_dlZ� gZ� dZ`^hf�rZ]_� bl_jZpbhggh]h� ijhp_kkZ� jZkq_lZ� ijh]jZffgh]h�
mijZ\e_gby� ih� j_amevlZlZf� ij_^u^ms_c� bl_jZpbb��Gh\Zy� \_jkby� Ze]hjblfZ�� ih�
kms_kl\m�y\eyxsZyky�Z^Zilb\guf�Ze]hjblfhf��iha\hey_l�khdjZlblv�qbkeh�bl_jZ�
pbc�b�h[_ki_qblv�jZkq_l�mijZ\e_gbc�ijb�[he__�`_kldbo�h]jZgbq_gbyo�dZd�gZ�kZfb�
mijZ\e_gby� �³kdhjhklb�ijhdZqdb´� ]bjhkdhih\���lZd�b�gZ�qZklv�nZah\uo�i_j_f_g�
guo�h[t_dlZ�mijZ\e_gby��gZ�_]h�m]eh\u_�kdhjhklb���Ke_^m_l�hlf_lblv��qlh�h[_�gh�
\u_�\_jkbb�ijyfh]h�Ze]hjblfZ�ihemq_gu��bkihevamy�ki_pbnbdm�g_ebg_cghc�^bgZ�
fbq_kdhc�fh^_eb�h[t_dlZ�mijZ\e_gby�–�hj[blZevgh]h�l_e_kdhiZ�–��b�]bjhkbeh\uo�
bkihegbl_evguo�hj]Zgh\�kbkl_fu�mijZ\e_gby� 

>ey� eh]bq_kdh]h� kj_^kl\Z� ij_^klZ\e_gby� b� h[jZ[hldb� agZgbc� –� bkqbke_gby�
ihablb\gh-h[jZah\Zgguo�nhjfme��IH-nhjfme��–�[ueb�h[hkgh\Zgu�dhjj_dlghklv�b�
iheghlZ�jZkrbj_gby�bkqbke_gby�IH-nhjfme�k�ihfhsvx�\\_^_gby�nmgdpbhgZev�
guo�kbf\heh\��;ueb�gZc^_gu�gh\u_�Ze]hjblfu�^ey�ihbkdZ�ih^klZgh\hd��g_h[oh�
^bfuo�^ey�ijbf_g_gby�ijZ\beZ�\u\h^Z�\�gh\hf�jZkrbj_gghf�bkqbke_gbb��Gh\u_�
Ze]hjblfu�iha\heyxl�agZqbl_evgh�ih\ukblv�wnn_dlb\ghklv�Z\lhfZlbq_kdh]h�ih�
bkdZ�eh]bq_kdbo�\u\h^h\��dZd�\�h[uqghf��lZd�b�\�gh\hf��jZkrbj_gghf�bkqbke_gbb�
IH-nhjfme��<�gZklhys__�\j_fy�\_^_lky�jZajZ[hldZ�ijh]jZffghc�kbkl_fu��j_Zeb�
amxs_c�gh\u_�Ze]hjblfu� 
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H[gZjm`_gZ� k\yav�f_`^m� ihbkdhf� eh]bq_kdbo� \u\h^h\� b� aZ^ZqZfb� m^h\e_�
l\hj_gby�h]jZgbq_gbc��FRQVWUDLQW�VDWLVIDFWLRQ�SUREOHPV��&63���Z�bf_ggh��ijb�jZ[hl_�
gh\uo�Ze]hjblfh\�bf__lky�\hafh`ghklv�nhjfmebjh\Zgby�jZaebqguo�aZ^Zq�\�nhj�
f_�aZ^Zq�m^h\e_l\hj_gby�h]jZgbq_gbc�b�bkihevah\Zgby�jZaebqguo�Ze]hjblfh\�^ey�
j_r_gby� lZdbo� aZ^Zq� k� ^Zevg_crbf�ijbf_g_gb_f� \�ihbkd_� \u\h^Z� �mijZ\e_gbb�
\u\h^hf�� 

<�jZfdZo�ijh]jZffgh]h�dhfie_dkZ�<NE-J?>MDLHJ�j_Zebah\ZgZ�ijhp_^mjZ�
kbgl_aZ�iZjZf_ljh\��kbkl_f�mijZ\e_gby��hkgh\ZggZy�gZ�g_ij_ju\ghf�\ZjbZgl_�]_�
g_lbq_kdbo�Ze]hjblfh\��Ze]hjblfZo�ihkljh_gby�<NE��kbkl_f�kjZ\g_gby�b�dhebq_�
kl\_gguo�hp_ghd��AZ^ZqZ�kbgl_aZ�aZdexqZ_lky�\�hlukdZgbb�dhwnnbpb_glh\�h[jZl�
guo�k\ya_c� �we_f_glh\�fZljbpu�h[jZlguo�k\ya_c���h[_ki_qb\Zxsbo�gZb\ukrmx�
lhqghklv�nmgdpbhgbjh\Zgby�kbkl_fu��l�_��fbgbfZevghklv�\_ebqbg�hldehg_gbc�hl�
gmey�g_dhlhjuo�ba�dhhj^bgZl�\_dlhjZ�khklhygby�kbkl_fu��\�mkeh\byo�\ha^_ckl\by��
jZaebqgh]h�jh^Z�\hafms_gbc��ijb�g_hij_^_e_gghklyo��gZebqbb�ih]j_rghkl_c�ba�
f_j_gbc�b�bkihegbl_evguo�mkljhckl\��Z�lZd`_�h]jZgbq_gbc�gZ�mijZ\eyxsb_�\ha�
^_ckl\by��<�dZq_kl\_�h]jZgbq_gby�\�ihemqb\r_cky�aZ^Zq_�hilbfbaZpbb�bkihevam�
_lky�lj_[h\Zgb_�mklhcqb\hklb��^bkkbiZlb\ghklb��� 

K�bkihevah\Zgb_f�ijh]jZffgh]h�dhfie_dkZ�<NE-J?>MDLHJ��j_r_gZ�aZ^ZqZ�
mklhcqb\hklb�b�mijZ\e_gby�ijyfhebg_cgh�^\b`ms_cky�nhjfZpbb��khklhys_c�ba�
g_dhlhjh]h�fgh`_kl\Z�^\b`msboky�h[t_dlh\��Ijb�wlhf�^_ckl\by�h^gh]h�h[t_dlZ�
ijhba\hevgu�b�g_aZ\bkbfu�hl�^_ckl\bc�hklZevguo�h[t_dlh\��hg�gZau\Z_lky�\_^m�
sbf� beb� eb^_jhf��� aZ^ZqZ� hklZevguo� h[t_dlh\� –� iulZlvky� khojZgblv� aZ^Zggh_�
jZkklhygb_�hl�k_[y�^h�\i_j_^b�b^ms_]h�h[t_dlZ��AZ^ZqZ�j_r_gZ�dZd�\�g_ij_ju\�
ghf��lZd�b�\�g_ij_ju\gh-^bkdj_lghf�\ZjbZgl_� 

>ey�Z\lhfZlguo�fh^_e_c�jZajZ[hlZgu�Ze]hjblfu�kbgl_aZ�mijZ\e_gbc��h[_k�
i_qb\Zxsbo�\uihegbfhklv�jZaebqguo�^bgZfbq_kdbo� k\hckl\��gZijbf_j��^hklb�
`bfhklv�p_e_\h]h�fgh`_kl\Z�ba�g_dhlhjh]h�fgh`_kl\Z�gZqZevguo�khklhygbc��bg�
\ZjbZglghklv�b�^j� 
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Ijbf_g_g�eh]bq_kdbc�ih^oh^�d�j_r_gbx�aZ^Zqb�^bgZfbq_kdh]h�ieZgbjh\Z�
gby�fbkkbb�Z\lhghfgh]h�g_h[blZ_fh]h�ih^\h^gh]h�ZiiZjZlZ� �:GI:��\�mkeh\byo�
g_hij_^_e_gghklb��<� jZkkfhlj_gghc�ihklZgh\d_�ih^�fbkkb_c�ihgbfZ_lky�gZ[hj�
bkke_^h\Zl_evkdbo�b�^jm]bo�jZ[hl��dhlhju_�g_h[oh^bfh�\uihegblv�\�jZaebqguo��
g_k\yaZgguo�f_`^m�kh[hc��h[eZklyo��H[eZklb�oZjZdl_jbamxlky�jZaebqgufb�ijb�
agZdZfb��AZ^ZqZ�ieZgbjh\Zgby�khklhbl�\�gZb[he__�jZpbhgZevghc�ihke_^h\Zl_ev�
ghklb�h[oh^Z�aZ^Zgguo�h[eZkl_c��Ijb�ieZgbjh\Zgbb�fbkkbb�^ey�hp_gdb�klhbfh�
klb�i_j_oh^h\�f_`^m�bkke_^m_fufb�h[eZklyfb�bkihevam_lky�bgnhjfZpby�h�\g_r�
g_c�kj_^_��dhlhjZy�gZdZieb\Z_lky�\�ijhp_kk_�nmgdpbhgbjh\Zgby�:GI:�b�nhjfb�
jm_lky� ih� ihemqZ_fuf� hl� ^Zlqbdh\� ^Zgguf��Ijh\_^_gu� l_klh\u_� bkiulZgby� \�
ijh]jZffghf�bfblZlhj_�ih^\h^ghc�kj_^u�UWEM. 

Ihemq_gu�mkeh\by�Zkbfilhlbq_kdhc�mklhcqb\hklb�b�g_mklhcqb\hklb�iheh`_�
gby�jZ\gh\_kby�f_oZgbq_kdhc�kbkl_fu�ijb�g_klZpbhgZjghf�^hfbgbjh\Zgbb�^bk�
kbiZlb\guo�kbe� �g_h]jZgbq_ggh�jZklmsbc�kh�\j_f_g_f�dhwnnbpb_gl�ijb�^bkkb�
iZlb\guo� kbeZo� \� mjZ\g_gbyo� ^\b`_gby��� Wlb� mkeh\by� nhjfmebjmxlky� \� \b^_�
h[uqguo�lj_[h\Zgbc�d�ihl_gpbZevghc�wg_j]bb�b�h]jZgbq_gbc�gZ�kdhjhklv�jhklZ�
dhwnnbpb_glZ�ijb�^bkkbiZlb\guo�kbeZo� 

>ey�g_Z\lhghfguo�f_oZgbq_kdbo�kbkl_f�k�iheguf�gZ[hjhf�kbe�ihemq_gu�mk�
eh\by�wdkihg_gpbZevghc�mklhcqb\hklb�iheh`_gby�jZ\gh\_kby��nhjfmebjm_fu_�\�
l_jfbgZo� ]jZgbp� kh[kl\_gguo� b� kbg]meyjguo� qbk_e�fZljbqguo� dhwnnbpb_glh\�
mjZ\g_gbc�\hafms_ggh]h�^\b`_gby��Ij_^eh`_gu�kihkh[u�klZ[bebaZpbb�^h�wdk�
ihg_gpbZevghc�mklhcqb\hklb�aZ�kq_l�kbe�bghc�kljmdlmju�ijb�aZ^Zgguo�g_klZpbh�
gZjguo�ihl_gpbZevguo�beb�g_dhgk_j\Zlb\guo�ihabpbhgguo�kbeZo� 

<�jZfdZo�f_lh^Z�JZmkZ–Eyimgh\Z�jZajZ[hlZg�jy^�Ze]hjblfh\�\u^_e_gby�b�dZ�
q_kl\_ggh]h� bkke_^h\Zgby� bg\ZjbZglguo�fgh]hh[jZabc� dhgk_j\Zlb\guo� kbkl_f��
Hkms_kl\e_gZ�dhfivxl_jgZy�j_ZebaZpby�qZklb�ihemq_gguo�Ze]hjblfh\�gZ�hkgh\_�
kj_^kl\�dhfivxl_jghc�Ze]_[ju� 
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GZ�hkgh\_�ihemq_gguo� kj_^kl\�ijh\_^_gh�dZq_kl\_ggh_�bkke_^h\Zgb_�mjZ\�
g_gbc�Dbjo]hnnZ�b�mjZ\g_gbc�Wce_jZ�gZ�Ze]_[jZo�Eb��>ey�kimlgbdZ�gZ�djm]h\hc�
hj[bl_�\uiheg_gh�bkke_^h\Zgb_�]jZgbp�mklhcqb\hklb� 

Ihemq_gu�g_h[oh^bfu_��Z�lZd`_�^hklZlhqgu_�mkeh\by�>-mklhcqb\hklb�f_oZ�
gbq_kdbo�kbkl_f�k�^\mfy�b�lj_fy�kl_i_gyfb�k\h[h^u�\�aZ\bkbfhklb�hl�kljmdlmju�
kbe� 

JZajZ[hlZggh_� jZg__� ijh]jZffgh_� h[_ki_q_gb_� ^ey� bkke_^h\Zgby� kbkl_f�
\aZbfhk\yaZgguo�l\_j^uo�l_e�fh^bnbpbjh\Zgh�b�Z^Zilbjh\Zgh�^ey�ZgZebaZ�^bgZ�
fbdb�f_oZgbq_kdbo� kbkl_f� [hevrhc� jZaf_jghklb��K� ihfhsvx� kha^Zggh]h� ijh�
]jZffgh]h�dhfie_dkZ�gZ�[Za_�iZd_lZ�³Mathematicá �kbf\hevgh�ihkljh_gZ�ebg_Zjb�
ah\ZggZy�fh^_ev��\�nhjf_�mjZ\g_gbc�EZ]jZg`Z��-]h�jh^Z��^ey�f_oZgbq_kdhc�kbk�
l_fu�ba����l_e�k����kl_i_gyfb�k\h[h^u� 

H[hkgh\Zgu� Ze]hjblfu� ij_h[jZah\Zgby� ebg_cghc� g_klZpbhgZjghc� b� g_eb�
g_cghc�h[s_]h�\b^Z�Ze]_[jh-^bnn_j_gpbZevguo�kbkl_f�d�wd\b\Ze_glguf�nhjfZf��
\�dhlhjuo�jZa^_e_gu�³Ze]_[jZbq_kdZy´�b�³^bnn_j_gpbZevgZy´�qZklb��Wlb�j_amev�
lZlu�aZl_f�bkihevah\Zgu�^ey�bkke_^h\Zgby�jZaj_rbfhklb�aZ^Zq�Dhrb��^ey��ihem�
q_gby�j_amevlZlh\�h�kms_kl\h\Zgbb�j_r_gby�gZqZevghc�aZ^Zqb�^ey�\ujh`^_gghc�
ebg_cghc� ]b[jb^ghc� kbkl_fu�� ^ey� bkke_^h\Zgby� ijh[e_fu� ihbkdZ� b� hibkZgby�
fgh]hh[jZabc� j_r_gbc� �]bi_jiehkdhkl_c� \� n-f_jghf� _\deb^h\hf� ijhkljZgkl\_��
dhlhjuf�ijbgZ^e_`Zl�kh]eZkh\Zggu_�gZqZevgu_�^Zggu_�� 

JZkkfhlj_gh� ijbeh`_gb_� l_hjbb� ^bnn_j_gpbZevgh-Ze]_[jZbq_kdbo� mjZ\g_�
gbc��>:M��^ey�j_r_gby�b�bkke_^h\Zgby�f_oZgbq_kdbo�kbkl_f�k�mijm]bfb�we_f_g�
lZfb��LZdb_�>:M�y\eyxlky�mjZ\g_gbyfb�Wce_jZ–EZ]jZg`Z��ihemqZ_fufb�ijb�ih�
bkd_�fbgbfmfZ�nmgdpbhgZeZ�iheghc�wg_j]bb��\dexqZy�wg_j]bx�^_nhjfZpbb�mi�
jm]bo�dhgkljmdpbc��JZkkfhlj_g�ijbf_j�>:M��-]h�ihjy^dZ��\hagbdZxsbo�ijb�fh�
^_ebjh\Zgbb�f_oZgbq_kdhc�kbkl_fu�k�mijm]bf�\jZsZxsbfky�kl_j`g_f��b�ijh\_�
^_g�jy^�qbke_gguo�wdki_jbf_glh\�k�ijh]jZffghc�j_ZebaZpb_c�jZaghklgh]h�dhe�
ehdZpbhggh]h�f_lh^Z�ih\ur_gghc�lhqghklb� 
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Ihemq_gu�dhgkljmdlb\gu_�mkeh\by�ijb\h^bfhklb�g_ebg_cguo�>:M�d�kbkl_�
f_�H>M�\�ghjfZevghc�nhjf_�b�\�wlbo�mkeh\byo�h[hkgh\Zgu�gh\u_�ih^oh^u�d�ih�
kljh_gbx�qbke_gguo�f_lh^h\�j_r_gby�b�bkke_^h\Zgby��Wlb�f_lh^u�ijh]jZffgh�
j_Zebah\Zgu 

JZa\blu�ijbgpbibZevgh�gh\u_�ih^oh^u�d�ihkljh_gbx�jZaghklguo�ko_f�^ey�
qbke_ggh]h�j_r_gby�gZqZevguo�aZ^Zq�^ey�`_kldbo�kbkl_f�H>M�\lhjh]h�ihjy^dZ.  

>hdZaZgZ�l_hj_fZ�h�kms_kl\h\Zgbb�_^bgkl\_ggh]h�j_r_gby�gZqZevguo�aZ^Zq�
^ey�ebg_cguo�>:M��-]h�ihjy^dZ�F�lZd�gZau\Z_fhc�ijhklhc�kljmdlmjhc��>ey�^Zg�
gh]h�deZkkZ�aZ^Zq�[ueb�ij_^eh`_gu�b�h[hkgh\Zgu�jZaghklgu_�fgh]hrZ]h\u_�f_�
lh^u� 

Ij_^eh`_gZ� lj_okehcgZy� jZaghklgZy� ko_fZ� ^ey� j_r_gby� ebg_cguo� \ujh`�
^_gguo�]bi_j[hebq_kdbo�kbkl_f�kh�\lhjuf�ihjy^dhf�ZiijhdkbfZpbb��hkgh\ZggZy�
gZ�f_lh^_�kieZcg-dheehdZpbb��>hdZaZgZ�mklhcqb\hklv�ko_fu�ih�gZqZevguf��djZ_�
\uf�mkeh\byf�b�ih�ijZ\hc�qZklb��Z�lZd`_�__�koh^bfhklv��JZajZ[hlZgZ�ijh]jZffZ�\�
kj_^_� 'HOSKL ��� h[_ki_qb\ZxsZy� qbke_ggh_� j_r_gb_� ^bnn_j_gpbZevgh-

Ze]_[jZbq_kdbo�kbkl_f�mjZ\g_gbc�\�qZklguo�ijhba\h^guo�lj_okehcguf�jZaghkl�
guf�f_lh^hf� 

Bkke_^h\Zgu�bgl_jiheypbhggu_�[ehqgu_�lj_oklZ^bcgu_�fgh]hrZ]h\u_�jZa�
ghklgu_�ko_fu�k�\u[hjhf�klZjlh\hc�lhqdb��Ihkljh_gu�h[eZklb�mklhcqb\hklb�lZ�
dbo�ko_f� 

JZkkfhlj_gu�ebg_cgu_�kbkl_fu�h[udgh\_gguo�^bnn_j_gpbZevguo��mjZ\g_�
gbc�k�lh`^_kl\_ggh�\ujh`^_gghc�fZljbp_c�i_j_^�ijhba\h^ghc�g_ba\_klghc�\_d�
lhj-nmgdpbb��FZljbpu��aZ^Zxsb_�kbkl_fm��ij_^iheZ]Zxlky�aZ\bkysbfb�hl�iZjZ�
f_ljZ��Ihemq_gu�djbl_jbb�g_ij_ju\ghc�aZ\bkbfhklb�j_r_gbc�kbkl_fu�hl�iZjZ�
f_ljZ��GZ�kemqZc�>:M�h[h[s_gZ�l_hj_fZ��E_\bgkhgZ�h[�Zkbfilhlbq_kdhc�wd\b\Z�
e_glghklb� j_r_gbc� bkoh^ghc� b� \hafms_gghc� kbkl_f�� JZkkfhlj_gh� ijbf_g_gb_�
f_lh^Z�kieZcg-dheehdZpbb�d�lh`^_kl\_ggh�\ujh`^_gghc�djZ_\hc�aZ^Zq_�^ey�kbk�
l_fu� mjZ\g_gbc� \�qZklguo�ijhba\h^guo��Ij_^\Zjbl_evgh�\\h^blky�ihgylb_�bg�
^_dkZ�\ujh`^_gghc�kbkl_fu��hij_^_ey_lky�ijbagZd�__�]bi_j[hebqghklb�b�nhjfm�
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ebjmxlky� mkeh\by� jZaj_rbfhklb�� <� wlbo� mkeh\byo� h[hkgh\Zg� f_lh^� kieZcg-

dheehdZpbb� 
>hdZaZgZ�l_hj_fZ�h�kms_kl\h\Zgbb�b�_^bgkl\_gghklb�j_r_gby�^ey��d\Zabeb�

g_cguo�>:M�gZ�dhg_qghf�hlj_ad_�k�bkihevah\Zgb_f�l_hj_fu�EZ-KZey��Bkke_^h�
\Zgh�\ebygb_�\hafms_gbc�\oh^guo�^Zgguo�gZ�ijhp_kku�qbke_ggh]h�j_r_gby�\u�
jh`^_gguo� bgl_]jh-^bnn_j_gpbZevguo� mjZ\g_gbc� k� ihemq_gb_f� khhl\_lkl\mx�
sbo�hp_ghd�ih]j_rghklb� 
 

Ijh_dl���10.1.2. F_lh^u�hilbfZevgh]h�mijZ\e_gby�ijb�kljmdlmjguo�\ha�
^_ckl\byo�b�g_hij_^_e_gghklyo�k�ijbeh`_gb_f�d�l_ogbq_kdbf�b�khpbZev�
gh-wdheh]h-wdhghfbq_kdbf�kbkl_fZf. 

��]hk��j_]bkljZpbb���������������� 

GZmqguc�jmdh\h^bl_ev�–�^�n�-f�g��<�:��;Zlmjbg 

 

Bkke_^h\Zgu�ebg_cgu_�mijZ\ey_fu_�kbkl_fu�k�i_jbh^bq_kdbfb�dhwnnbpb�
_glZfb�ijb�h]jZgbq_gbb�gZ�iheguc�bfimevk�mijZ\eyxs_]h�\ha^_ckl\by��Bamq_gh�
Zkbfilhlbq_kdh_�ih\_^_gb_�h[eZkl_c�^hklb`bfhklb�\�mklhcqb\hf�b�g_mklhcqb\hf�
kemqZyo��l�_��dh]^Z�kh[kl\_ggu_�qbkeZ�fZljbpu�fhgh^jhfbb�e_`Zl�khhl\_lkl\_ggh�
\gmljb�b�\g_�_^bgbqgh]h�djm]Z�dhfie_dkghc�iehkdhklb��<�g_mklhcqb\hf�kemqZ_�
nhjfu�fgh`_kl\�^hklb`bfhklb�bf_xl�_^bgkl\_ggmx�ij_^_evgmx�lhqdm��\�mklhc�
qb\hf�kemqZ_�g_�lhevdh�ij_^_evgu_�nhjfu��gh�b�ij_^_evgu_�fgh`_kl\Z�^hklb`b�
fhklb�h[jZamxl�h^ghf_jguc�ZlljZdlhj�� 

Bkke_^h\Zgu�aZ^Zqb�hilbfZevgh]h�mijZ\e_gby�^bgZfbq_kdbfb�kbkl_fZfb�k�
^bkdj_lgh-g_ij_ju\gufb�k\hckl\Zfb��l�_��^bkdj_lgh-g_ij_ju\gufb�beb�]b[jb^�
gufb�kbkl_fZfb��Ih^h[gu_�kbkl_fu�\hagbdZxl�\h�fgh]bo�h[eZklyo�ijbeh`_gbc�
l_hjbb� mijZ\e_gby�� \dexqZy� mijZ\e_gb_�f_oZgbq_kdbfb� kbkl_fZfb��\�^bgZfbd_�
ihe_lZ�� ijb� mijZ\e_gbb� ijhp_kkZfb� h[jZ[hldb� bgnhjfZpbb�� \� wdhghfbq_kdhf�
ZgZeba_��l_hjbb�kbkl_f�fZkkh\h]h�h[kem`b\Zgby�b�l�^��Ki_pbnbdZ�deZkkZ�kbkl_f�
khklhbl� \� lhf�� qlh�bo� ljZ_dlhjbb� y\eyxlky� jZaju\gufb�nmgdpbyfb� \j_f_gb�� Z�
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fhf_glu�ijbeh`_gby�bfimevkguo�\ha^_ckl\bc�b�bo�bgl_gkb\ghklv�g_�nbdkbjh\Z�
gu�aZjZg__�b�ih^e_`Zl�hij_^_e_gbx�ijb�hilbfbaZpbb�aZ^Zggh]h�djbl_jby�dZq_kl�
\Z��JZkkfhlj_g� � �deZkk�jh[Zklguo�^bkdj_lgh-g_ij_ju\guo�^bgZfbq_kdbo�kbkl_f��
<� j_amevlZl_� kbg]meyjgh]h� ijhkljZgkl\_ggh-\j_f_ggh]h� ij_h[jZah\Zgby� aZ^ZqZ�
k\_^_gZ�d�g_dhlhjhc�\kihfh]Zl_evghc�aZ^Zq_�k�Z[khexlgh�g_ij_ju\gufb�ljZ_dlh�
jbyfb�b�h]jZgbq_ggufb�mijZ\e_gbyfb��JZajZ[hlZgZ�qbke_ggZy�ijhp_^mjZ�j_^md�
pbb� aZ^Zqb� memqr_gby� ^ey� ^bkdj_lgh-g_ij_ju\guo� kbkl_f� d� aZ^Zq_� memqr_gby�
^ey�kbkl_f�k�h]jZgbq_ggufb�mijZ\e_gbyfb� 

Bkke_^h\Zgu�k\hckl\Z�fh^bnbpbjh\Zgguo�Ze]hjblfh\�keZ[h]h�b�kbevgh]h�
memqr_gby�\�kemqZ_�ZiijhdkbfZpbb�jZaj_rZxs_c�nmgdpbb�Djhlh\Z�ihebghfZfb� 

Bkke_^h\Zebkv� aZ^Zqb� hilbfZevgh]h� mijZ\e_gby� eh]bdh-^bgZfbq_kdbfb�
kbkl_fZfb��Eh]bdh-^bgZfbq_kdb_�kbkl_fu�ij_^klZ\eyxl�kh[hc�deZkk�kf_rZgguo�
^bkdj_lgh-g_ij_ju\guo�ih�\j_f_gb�^bgZfbq_kdbo�mijZ\ey_fuo�kbkl_f��]^_�^bk�
dj_lgZy�dhfihg_glZ�–�p_ehqbke_ggZy�nmgdpby�k�dhg_qguf�qbkehf�kdZqdh\��GZ�hk�
gh\_�^hklZlhqguo�mkeh\bc�hilbfZevghklb�Djhlh\Z�jZajZ[hlZgu�f_lh^u�ihke_^h�
\Zl_evguo�memqr_gbc�i_j\h]h�b�\lhjh]h�ihjy^dh\��>hdZaZgZ�l_hj_fZ�h�fhghlhg�
ghf�m[u\Zgbb�ihke_^h\Zl_evghkl_c��]_g_jbjm_fuo�Ze]hjblfZfb� 

Ij_^eh`_g�ih^oh^�d�j_r_gbx�ijh[e_fu�Z\lhfZlbaZpbb�\u[hjZ�hilbfZev�
guo�agZq_gbc�iZjZf_ljh\�Ze]hjblfZ�\�aZ^ZqZo�hilbfZevgh]h�mijZ\e_gby�kh�k\h�
[h^guf�ijZ\uf�dhgphf�^ey�f_lh^h\�kbevgh]h�b�keZ[h]h�memqr_gby�\lhjh]h�ih�
jy^dZ��^ey�g_ij_ju\guo�kbkl_f���Ih^oh^�[ue�ijbf_g_g�d�^bkdj_lguf�mijZ\ey_�
fuf�kbkl_fZf�b�iha\hebe�ihemqblv�gh\uc�Ze]hjblf�ihke_^h\Zl_evguo�memqr_�
gbc�� [ebadbc� ih� k\hbf� oZjZdl_jbklbdZf� d�f_lh^m� \lhjh]h� ihjy^dZ� b� bf_xsbc�
agZqbl_evgh�f_gvrmx�ljm^h_fdhklv� 

>ey� ebg_cguo� ih� khklhygbx� aZ^Zq� hilbfZevgh]h� mijZ\e_gby� k� h]jZgbq_�
gbyfb-jZ\_gkl\Zfb� ij_^eh`_gu� f_lh^u� g_ehdZevgh]h� memqr_gby� ^himklbfuo�
mijZ\e_gbc�� G_ehdZevghklv� memqr_gby� mijZ\e_gby� k� mq_lhf� \uiheg_gby� \k_o�
l_jfbgZevguo�h]jZgbq_gbc�h[_ki_qb\Z_lky�p_ghc�j_r_gby�ki_pbZevghc�^\molh�
q_qghc� djZ_\hc� aZ^Zqb�� dhlhjZy� kms_kl\_ggh� ijhs_� djZ_\hc� aZ^Zqb� ijbgpbiZ�
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fZdkbfmfZ��Ihemq_gu� gh\u_� g_h[oh^bfu_� mkeh\by� hilbfZevghklb� mijZ\e_gby��
mkbeb\Zxsb_�ijbgpbi�fZdkbfmfZ�\�jZkkfZljb\Z_fhf�deZkk_� aZ^Zq��JZajZ[hlZg�
gu_�f_lh^u� h[h[s_gu� gZ� ihebghfbZevgu_� ih� khklhygbx� aZ^Zqb� hilbfZevgh]h�
mijZ\e_gby��\�lhf�qbke_�kbkl_fu�k�aZiZa^u\Zgb_f� 

<�deZkk_�ihebghfbZevguo� aZ^Zq�hilbfZevgh]h�mijZ\e_gby� k�h]jZgbq_gby�
fb-jZ\_gkl\Zfb�^ey�j_r_gby�djZ_\hc�aZ^Zqb�g_ehdZevgh]h�memqr_gby�\�ijhkljZg�
kl\_�khklhygbc�b�wd\b\Ze_glgh]h�mkeh\by�memqr_gby�\�ijhkljZgkl\_�mijZ\e_gbc�
kdhgkljmbjh\Zgu�f_lh^u�\hafms_gbc��dhlhju_�g_�kh^_j`Zl�hi_jZpbx�iZjZf_l�
jbq_kdh]h� \Zjvbjh\Zgby� ihke_^h\Zl_evguo� ijb[eb`_gbc�� H[hkgh\Zgu� mkeh\by�
koh^bfhklb�bl_jZpbhgguo�ijhp_kkh\�f_lh^h\�\hafms_gbc� 

JZajZ[hlZgh�Ze]hjblfbq_kdh_�h[_ki_q_gb_�^ey�ijb[eb`_ggh]h�kbgl_aZ�hi�
lbfZevgh]h�mijZ\e_gby�\�g_ebg_cguo�ijbdeZ^guo�kbkl_fZo�fZehc�jZaf_jghklb��
>ey�ihemq_gbb�bgl_j\Zeh\�baf_g_gby�nZah\uo�dhhj^bgZl��g_h[oh^bfuo�^ey�Ze]h�
jblfh\�kbgl_aZ��kgZqZeZ��bkke_^m_lky�kljmdlmjZ�fgh`_kl\Z�^hklb`bfhklb�ihkj_^�
kl\hf�j_r_gby�k_jbb�aZ^Zq�hilbfZevgh]h�mijZ\e_gby�kh�k\h[h^guf�ijZ\uf�dhg�
phf�ljZ_dlhjbb��Wlb�Ze]hjblfu�gZoh^yl�kh\hdmighklv�]jZgbqguo�lhq_d��\uimdeZy�
dhf[bgZpbb�dhlhjuo�\dexqZ_l�\�k_[y�bkdhfh_�fgh`_kl\h�^hklb`bfhklb��>Ze__��
_keb�g_�\uihegyxlky�mkeh\by�kljh]hc�\uimdehklb�wlh]h�fgh`_kl\Z��j_rZ_lky�k_�
jby�aZ^Zq�hilbfZevgh]h�mijZ\e_gby�k�l_jfbgZevgufb�mkeh\byfb��bo�j_r_gby�ih�
a\heyxl� ihemqblv� ]jZgbqgu_� lhqdb�fgh`_kl\Z� ^hklb`bfhklb�� dhlhju_� hlghkb�
l_evgh�\uimdehc�h[hehqdb�y\eyxlky�\gmlj_ggbfb��>ey�ihemq_gby�w\hexpbb�ba�
f_g_gby�fgh`_kl\Z�^hklb`bfhklb�\h�\j_f_gb�ijbf_gyxlky�Ze]hjblfu�ihkljh_�
gby�fgh`_kl\� ^hklb`bfhklb�� khhl\_lkl\mxsbo� jZaebqguf�bgl_j\ZeZf� \j_f_gb�
mijZ\e_gby��qlh�h[_ki_qb\Z_l�ihemq_gb_�nZah\uo�h]jZgbq_gbc��g_h[oh^bfuo�^ey�
jZ[hlu�^bkdj_lgh]h�\ZjbZglZ�f_lh^Z�^bgZfbq_kdh]h�ijh]jZffbjh\Zgby�� 

>ey� ijb[eb`_ggh]h� kbgl_aZ� hilbfZevgh]h� mijZ\e_gby� jZajZ[hlZgu� Ze]h�
jblfu��hkgh\Zggu_�gZ�ij_^klZ\e_gbb�g_ij_ju\gh]h�ijhp_kkZ�mijZ\e_gby�\�\b^_�
^bkdj_lgh]h�fgh]hwlZigh]h�ijhp_kkZ��GZ�dZ`^hf�wlZi_��ijb�^\b`_gbb�\�h[jZlghf�
\j_f_gb��\\h^blky�j_r_ldZ�ih�nZah\uf�i_j_f_gguf�b�^ey�dZ`^h]h�maeZ�j_r_ldb��
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ijbgZ^e_`Zs_]h� fgh`_kl\m� ^hklb`bfhklb�� gZoh^blky� mkeh\gh� hilbfZevgh_�
mijZ\e_gb_��i_j_\h^ys__�kbkl_fm�\h�\k_�maeu�khk_^g_c�j_r_ldb��Ihiylgh_�^\b�
`_gb_�ij_djZsZ_lky�ijb�^hklb`_gbb�aZ^Zgguo�gZqZevguo�mkeh\bc��l�_��gZqZevgh�
]h�wlZiZ�ijhp_kkZ��LZdbf�h[jZahf��hilbfZevgh_�mijZ\e_gb_�^ey�ex[uo�aZ^Zgguo�
gZqZevguo�mkeh\bc�ba�fgh`_kl\Z�^hklb`bfhklb�[m^_l�ihkljh_gh�ba�dmkdh\�djb�
\uo��beb�ijyfuo���y\eyxsboky�mkeh\gh�hilbfZevgufb�mijZ\e_gbyfb��i_j_\h^y�
sbfb�kbkl_fm�k�h^ghc�j_r_ldb�gZ�^jm]mx��ihdZ�g_�[m^_l�^hklb]gmlh�aZ^Zggh_�dh�
g_qgh_�khklhygb_� 

JZkkfhlj_gZ�l_hj_lbdh-kbkl_fgZy�f_lh^heh]by�fZl_fZlbq_kdh]h�fh^_ebjh�
\Zgby��\h\e_q_ggZy�\�kljmdlmjgmx�b^_glbnbdZpbx�g_ij_ju\guo�g_ebg_cguo�^b�
gZfbq_kdbo�kbkl_f�k�ijh]jZffgh-ihabpbhgguf�mijZ\e_gb_f��Ihemq_gu�jZaebq�
gu_�nmgdpbhgZevgh-ZgZeblbq_kdb_�fh^bnbdZpbb� oZjZdl_jbklbq_kdh]h� ijbagZdZ�
wdah]_ggh]h� ih\_^_gby� �lbiZ� ³\oh^-\uoh^´�� kbkl_f�� ^himkdZxsbo� \� kbem� wlh]h�
ijbagZdZ�fh^_evgu_�j_ZebaZpbb�\�deZkk_�d\Zabebg_cguo�g_klZpbhgZjguo�h[ud�
gh\_gguo� ^bnn_j_gpbZevguo� mjZ\g_gbc� khklhygby� \� k_iZjZ[_evghf� ]bev[_jlh�
\hf�ijhkljZgkl\_�� 

Bkke_^h\ZgZ�fZl_fZlbq_kdZy�fh^_ev�aZ]jyag_gby�hdjm`Zxs_c�kj_^u�–�\h^�
guo� h[t_dlh\�� \dexqZxsZy� ijhp_kku�nhjfbjh\Zgby� ^bnnmabhggh]h� ihlhdZ� ba�
^hgguo�hleh`_gbc� �mq_l�h[f_gZ�\�kbkl_f_� ³\h^Z-^gh´���dhlhjZy�khklhbl�ba�ke_�
^mxsbo�[ehdh\� 

-� ]b^jheh]bq_kdbc� [ehd� b� ^bgZfbdZ� hibku\Zxlky� � kbkl_fhc� g_ebg_cguo�
^bnn_j_gpbZevguo�mjZ\g_gbc�\�qZklguo�ijhba\h^guo��mjZ\g_gby�K_g-<_gZgZ��k�
^h[Z\e_gb_f�mjZ\g_gby�^bgZfbdb�dhgp_gljZpbb�\a\_kb�\�\h^_�b�mjZ\g_gby�[ZeZg�
kZ�gZghkh\��mjZ\g_gb_�jmkeh\uo�^_nhjfZpbc��^ey�hibkZgby�hleh`_gbc�gZghkh\�b�
jZafu\Z�]jmglZ� 

-� [ehd� dZq_kl\Z� \h^u� bkihevam_l� h^gm� ba�fh^bnbdZpbc�fh^_eb�Kljbl_jZ-
N_eikZ�k�mq_lhf�ijhp_kkh\�khj[pbhggh]h�h[f_gZ�b�^hihegy_lky�mjZ\g_gbyfb�[Z�
eZgkZ�^ey�khj[bjh\Zggh]h�gZ�\a\_kyo�\_s_kl\Z��khj[bjh\Zggh_�ba�jZkl\hj_ggh]h�
hj]Zgbq_kdh]h�\_s_kl\Z��b�mjZ\g_gb_f�aZ]jyag_gby�kehy�^hgguo�hleh`_gbc� 
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-� [ehd� \lhjbqgh]h� aZ]jyag_gby� hibku\Z_l� obfbq_kdb_�ijhp_kku� \�^hgguo�
hleh`_gbyo� \� khq_lZgbb� k�nbabdh-obfbq_kdbfb� y\e_gbyfb�� [bhobfbq_kdbfb� b�
[bheh]bq_kdbfb� ijhp_kkZfb�� khijh\h`^Zxsbfbky� fhe_dmeyjghc� ^bnnmab_c� \�
ihjh\uo�jZkl\hjZo� 

<� hkgh\m�qbke_ggh]h� j_r_gby�iheh`_gZ� y\gZy� ko_fZ�ehdZevguo�bl_jZpbc�
�EB-F���Bkke_^h\Zgu�k\hckl\Z�ko_fu�EB-F�ihkj_^kl\hf�kjZ\g_gby�j_amevlZlh\�
jZkq_lh\�k�ba\_klgufb�lhqgufb�j_r_gbyfb��mjZ\g_gby�l_iehijh\h^ghklb��b�jZk�
q_lgufb�f_lh^Zfb� j_r_gby� oZjZdl_jguo� aZ^Zq� \� hibkZgghc� \ur_�fZl_fZlbq_�
kdhc�fh^_eb��>ey�^bkdj_lbaZpbb�ih�ijhkljZgkl\_gghc�i_j_f_gghc�bkihevah\ZgZ�
ko_fZ� k� jZaghklyfb� ijhlb\� ihlhdZ��Ihemq_ggZy� kbkl_fZ� mjZ\g_gbc� iha\hey_l� k�
ihfhsvx�f_lh^Z�mklZgh\e_gby�ihemqblv�klZpbhgZjgh_�j_r_gb_� �_keb�hgh�kms_�
kl\m_l���dhlhjh_�\�^Zevg_cr_f��ijb�j_r_gbb�g_klZpbhgZjguo�aZ^Zq�bkihevam_lky�
dZd�gZqZevgh_�mkeh\b_��<�wlhf�kemqZ_�gZqZevgu_�mkeh\by�fh]ml�aZ^Z\Zlvky�ijhba�
\hevgh�^ey�\k_o�lbih\�g_klZpbhgZjguo�mjZ\g_gbc��\oh^ysbo�\�h[smx�ihklZgh\dm�
aZ^Zqb� 

Ihemq_gZ�hp_gdZ�\ebygby�g_klZpbhgZjghklb� �k_ahgghklb�baf_g_gby�\g_r�
gbo�nZdlhjh\��gZ�gZijZ\e_gghklv�ijhp_kkh\�h[f_gZ�\�kbkl_f_�³\h^Z-^gh´��J_amev�
lZlu�jZkq_lh\��jbk�����ihdZaZeb��qlh�\h�\j_fy�ijhl_dZgby�i_j_oh^guo�ijhp_kkh\��
k\yaZgguo� k� dhe_[Zgbyfb� dhgp_gljZpbb� aZ]jyagyxs_]h� \_s_kl\Z� \� ijb^hgghf�
keh_� \h^u� b� kf_ghc� hdbkebl_evgh-\hkklZgh\bl_evghc� h[klZgh\db�� agZqbl_evgh�
\hajZklZ_l�\_ebqbgZ�kmffZjgh]h�^bnnmabhggh]h�ihlhdZ�\_s_kl\Z�ba�^hgguo�hl�
eh`_gbc�b�^bnnmabhgguc�ihlhd�\lhjbqgh]h�aZ]jyag_gby�aZ\bkbl�hl�\_ebqbgu�b�
gZijZ\e_gby�dhe_[Zgbc�dhgp_gljZpbb�aZ]jyagyxs_]h�\_s_kl\Z�\�ijb^hgghf�keh_�
\h^u� 
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 Jbk�����<ebygb_�gZ�\_ebqbgm�ihlhdZ�dhe_[Zgbc�dhgp_gljZpbb�aZ]jyagyxsbo�\_s_kl\�b�
dbkehjh^Z�\�ijb^hgghf�keh_�\h^u 

 
 

JZajZ[hlZgZ� kbkl_fZ� bgl_ee_dlghc� ih^^_j`db� ijhp_kkZ� fZl_fZlbq_kdh]h�
fh^_ebjh\Zgby��^ey�f_^bdh-wdheh]h-wdhghfbq_kdbo�kbkl_f��Kbkl_fZ�iha\hey_l�gZ�
hkgh\_�agZgbc�h�ij_^f_lghc�h[eZklb�b�ijbgpbiZo�fh^_ebjh\Zgby�k�mq_lhf�aZ^Zg�
ghc�kljmdlmju�fh^_eb��bkihevamy�klZlbklbq_kdb_�^Zggu_�gZ[ex^_gbc��knhjfbjh�
\Zlv�fh^_ev��ijh\_klb�b�ijhZgZebabjh\Zlv�kp_gZjgu_�jZkq_lu��Kbkl_fZ�khklhbl�ba�
lj_o�qZkl_c��I_j\Zy�qZklv�–�ijh]jZffgZy�kbkl_fZ��jZajZ[hlZggZy�^ey�Z\lhfZlbaZ�
pbb� jZ[hlu� k� fh^_eyfb�� iha\heyxsZy� j_^Zdlbjh\Zlv� klZlbklbq_kdb_� ^Zggu_��
b^_glbnbpbjh\Zlv�iZjZf_lju�fh^_eb��bkihevamy�dZd�f_lh^bdb�b^_glbnbdZpbb�gZ�
hkgh\_� f_lh^heh]bb� b^_Zebabjh\Zgguo� wdki_jbf_glh\�� lZd� b� iZjZf_ljbq_kdmx�
b^_glbnbdZpbx�gZ�hkgh\_�f_lh^Z�memqr_gbc��ijh\h^blv�fgh]h\ZjbZglgu_�jZkq_�
lu�b�bo�ZgZeba��<lhjZy�qZklv�–�wdki_jlgZy�kbkl_fZ��bfblbjmxsZy�^_ckl\by�wdk�
i_jlh\� ijb� ihkljh_gbb� fh^_e_c�� >ey� nhjfZebah\Zggh]h� ij_^klZ\e_gby� agZgbc�
bkihevamxlky�f_oZgbaf�ijh^mdpbhgguo�ijZ\be�b�nj_cfu��Lj_lvy�qZklv�–�kj_^kl�
\h� ^ey� \\h^Z� b� j_^Zdlbjh\Zgby� agZgbc� h� ij_^f_lghc� h[eZklb�� hkgh\Zggh_� gZ�
k\h[h^gh�jZkijhkljZgy_fhc�kbkl_f_�3URWégé. 

JZajZ[hlZgZ� kljmdlmjZ� fh^_eb� ^bgZfbdb� ihdZaZl_e_c� a^hjh\vy� gZk_e_gby��
mqblu\ZxsZy� mjh\_gv�`bagb� gZk_e_gby� �q_j_a� mq_l� ^hoh^h\��b� mjh\_gv� a^jZ\h�
hojZg_gby���Hlghkbl_evgh�\ebygby�mjh\gy�^hoh^h\�gZ�aZ[he_\Z_fhklv�jZkkfZljb�
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\Z_lky�^\_�hkgh\gu_�]bihl_au��k�l_q_gb_f�\j_f_gb�\ukhdbc�mjh\_gv�^hoh^Z�ijb�
\h^bl� d� mf_gvr_gbx� aZ[he_\Z_fhklb� b� \ukhdbc� mjh\_gv� ^hoh^Z� � klbfmebjm_l�
hi_jZlb\gh_�j_Z]bjh\Zgb_�gZ�gZjmr_gby�\�khklhygbb�a^hjh\vy� 

>ey�kgb`_gby�l_ogh]_ggh]h�jbkdZ��h[mkeh\e_ggh]h�jZajmr_gb_f�f_oZgbq_�
kdbo� kbkl_f��hkms_kl\e_gZ� kbkl_fZlbaZpby�b�deZkkbnbdZpby�g_hij_^_e_gghkl_c�
�jbk�������h[hkgh\Zgu�ih^oh^u��h[_ki_qb\Zxsb_�kh\_jr_gkl\h\Zgb_�f_lh^heh]bb�
ijbdeZ^guo�bkke_^h\Zgbc�l_ogh]_gghc�[_ahiZkghklb�gZ�\k_o�klZ^byo�`bag_ggh]h�
pbdeZ�mgbdZevguo�hiZkguo�f_oZgbq_kdbo�kbkl_f��FK��� 

 

 
kbkl_f 

JZajZ[hlZgZ�fh^_ev�b�hkms_kl\e_gZ�ijh]jZffgZy�j_ZebaZpby�_^bgh]h�f_oZ�
gbafZ�ihemq_gby� �bgnhjfZpbb�h�kljmdlmj_�b�ih\_^_gbb�dZd�deZkkh\�ij_^f_lghc�
h[eZklb��lZd�b�deZkkh\�ijh]jZffguo�h[t_dlh\��Hkms_kl\e_gZ�ki_pbnbdZpby�bg�

G_hij_^_e_gghklv�k\hckl\�fZ�
l_jbZeZ��]bihl_au�h^ghjh^gh�
klb��kiehrghklb��mijm]hklb��
bahljhighklb�� 
G_hij_^_e_gghklv�wdkiemZlZ�
pbhgguo�\ha^_ckl\bc� 
G_hij_^_e_gghklv�ijbjh^guo�
\ha^_ckl\bc� 
G_hij_^_e_gghklb�jZkq_lghc�
ko_fu�ijhqghklb�b�j_kmjkZ�� 
G_hij_^_e_gghklv�^_]jZ^Zpb�
hgguo�ijhp_kkh\�� 
G_hij_^_e_gghklb�j_ZebaZpbb�
nmgdpbc�ijbgylhc�kljmdlmjhc�
h[t_dlZ��hlkmlkl\b_�j_a_j\bjh�
\Zgby�� 
G_hij_^_e_gghklb�j_ZebaZpbb�
kljmdlmju  h[t_dlZ�ijbgylufb�
dhgkljmdlb\gufb�j_r_gbyfb�� 
G_hij_^_e_gghklv�ij_^mij_^b�
l_evguo��dhgljhevguo�b�aZ�
sblguo�f_jhijbylbc. 
 

G_hij_^_e_gghklb�gZ� 
klZ^bb�dhgkljmbjh\Zgby 

G_hij_^_e_gghklv��nhjfu���
jZaf_jh\�b�khklhygby�ih�
\_joghkl_c�we_f_glh\�FK�
�h[hkgh\Zgghklv�l_ogbq_kdbo�
lj_[h\Zgby��kl_i_gv�khhl\_l�
kl\by�we_f_glZ�l_ogbq_kdbf�
lj_[h\Zgbyf�� 
G_hij_^_e_gghklv��kljmdlm�
ju�b�k\hckl\�fZl_jbZeZ�ba]h�
lh\e_gguo�we_f_glh\�FK�
�f_lZeemj]bq_kdZy�b�l_ogheh�
]bq_kdZy�gZke_^kl\_gghklv��
g_kh\_jr_gkl\h�l_ogheh]b�
q_kdh]h�ijhp_kkZ�� 
G_hij_^_e_gghklv��gZ[ex^_�
gby�b�beb�baf_j_gby�iZjZ�
f_ljh\�bkoh^gh]h�l_ogbq_�
kdh]h�khklhygby� 
G_hij_^_e_gghklv�iZjZf_l�
jh\�k[hjdb�b�j_amevlZlh\����
bkiulZgby� 
G_hij_^_e_gghklv�j_]meb�
jh\db� 

G_hij_^_e_gghklb�gZ� 
klZ^bb�ba]hlh\e_gby� 

G_hij_^_e_gghklv�mijZ\�
eyxsbo�\ha^_ckl\bc�� 
G_hij_^_e_gghklv�wdkiemZ�
lZpbhgguo \ha^_ckl\bc��� 
G_hij_^_e_gghklv�ijbjh^�
guo�\ha^_ckl\bc� 
G_hij_^_e_gghklv�\aZbfh�
^_ckl\by�we_f_glh\�� 
G_hij_^_e_gghklv�iZjZf_l�
jh\�l_ogbq_kdh]h�khklhygby�
ihke_�LH�b�J� 
G_hij_^_e_gghklv�gZ[ex�
^Z_fuo�b�beb�baf_jy_fuo�
iZjZf_ljh\�l_ogbq_kdh]h�
khklhygby.  
G_hij_^_e_gghklv�g_kms_c�
kihkh[ghklb�b�j_kmjkZ� 
G_hij_^_e_gghklv��ijbqbg�b�
iZjZf_ljh\�ih\j_`^_gby�b�
jZajmr_gby�fZl_jbZeZ� 
G_hij_^_e_gghklv�ijb_fh\�
mlbebaZpbb� 
 

G_hij_^_e_gghklb��gZ 
klZ^bb�ijbf_g_gby� 

G?HIJ?>?E?GGHKLB��IH��KL:>BYF��@BAG?GGH=H�PBDE:��FK 
 

Jbk������NZdlhju�g_hij_^_e_gghklb�ijhqghklghc�gZ^_`ghklb�hiZkguo�f_oZgbq_kdbo 
kbkl_f 
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l_jn_ckh\� mijZ\e_gby� khklhygb_f� b� ih\_^_gb_f� ijhba\hevguo� h[t_dlh\� ih� bo�
hibkZgbx��jbk���������� 

JZajZ[hlZgZ� fh^_ev� ijh]jZffgh]h� dhfihg_glZ�� h[_ki_qb\ZxsZy� \hafh`�
ghklv�bkihevah\Zgby�_]h�nmgdpbc�^jm]hc�kbkl_fhc�[_a�\g_k_gby�baf_g_gbc�\�bk�
oh^guc�dh^�ihke_^g_c��<�jZfdZo�^Zgghc�fh^_eb�\�ihgylb_�ijh]jZffgh]h�dhfih�
g_glZ� ^h[Z\e_gh� gZebqb_� \gmlj_gg_c� iZfylb� b� mgbnbpbjh\Zggh]h� bgl_jn_ckZ�
dhfihg_glZ��<gmlj_ggyy�iZfylv�h[_ki_qb\Z_l�dhfihg_glm�\hafh`ghklv�bkihevah�
\Zgby�\�ijhp_kk_�jZ[hlu�g_ba\_klghc�gZ�fhf_gl�kha^Zgby�bgnhjfZpbb��qlh�iha\h�
ey_l�\�kemqZ_�g_h[oh^bfhklb�hkms_kl\blv�gZkljhcdm�[Zah\hc�nmgdpbhgZevghklb�
dhfihg_glZ� gZ� dhgdj_lgmx� ij_^f_lgmx� h[eZklv��Mgbnbpbjh\Zgguc� bgl_jn_ck�
h[_ki_qb\Z_l�hibkZgb_�nmgdpbhgZevghklb�dhfihg_glZ��Z�lZd`_�^hklmi�d�nmgdpb�
yf�^jm]bf�dhfihg_glZf��jbk������ 

 

HibkZgb_
deZkkZ

• GZa\Zgb_
• HibkZgb_
• <b^�deZkkZ
• :[kljZdlguc
• K\hckl\Z�k�_^bgbqguf�agZq_gb_f
• K\hckl\Z�– dhee_dpbb
• Ihlhdb�^\hbqghc�b�kbf\hevghc�
bgnhjfZpbb

• K\hckl\Z�kh�keh`ghc�kljmdlmjhc
• F_lh^u
• ;Zah\uc�deZkk
• Ijhba\h^gu_�deZkku

HibkZgb_ojZgbfh]h�deZkkZ
• K\hckl\Z – deZkkbnbdZlhju
• Bg^_dku

HibkZgb_ deZkkZ��j_Zebamxs_]h�bgl_jn_ck
• B^_glbnbdZlhj deZkkZ
• B^_glbnbdZlhj�bgl_jn_ckZ�ih�

mfheqZgbx
• B^_glbnbdZlhju�
ij_^hklZ\ey_fuo�bgl_jn_ckh\

 
Jbk������;Zah\u_�bgl_jn_cku�hibkZgby�deZkkh\ 
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HibkZgb_
dhfihg_glZ

Dhfihg_gl
• K\hckl\Z
• F_lh^u

<gmlj_ggyy
iZfylv

MijZ\e_gb_
khklhygb_f�
dhfihg_glZ
MijZ\e_gb_
ih\_^_gb_f�
dhfihg_glZ

Mgbnbpbjh\Zggucbgl_jn_ck�dhfihg_glZ
Bgl_jn_ckuij_^hklZ\ey_fu_�dhfihg_glhf

Bgl_jn_ck 1Bgl_jn_ck 1Bgl_jn_ck 1

 
Jbk������Fh^_ev�dhfihg_glZ 

HibkZgb_ h[t_dlZ

H[t_dl
• GZa\Zgb_ deZkkZ
• <b^�deZkkZ
• HibkZgb_�deZkkZ

MijZ\e_gb_khklhygb_f�h[t_dlZ
MijZ\e_gb_ih\_^_gb_f�h[t_dlZ

• <uiheg_gb_ f_lh^Z • K\hckl\Z – ebl_jZeu�
• H[t_dlgu_�k\hckl\Z
• K\hckl\Z�– dhee_dpbb
• K\hckl\Z�– ihlhdb
• K\hckl\Z�– ih^^_j`b\Z_fu_�
bgl_jn_cku

• DjZldZy�bgnhjfZpby�h�
khklhygbb�h[t_dlZ

• >_lZevgZy�bgnhjfZpby�h�
khklhygbb�h[t_dlZ

• Kha^Zlv�dhibx�h[t_dlZ
• Kha^Zlv�gh\uc�wda_fieyj

MijZ\e_gb_ khklhygb_f�ojZgbfh]h�h[t_dlZ
• MgbdZevguc b^_glbnbdZlhj
• H[t_dl�y\ey_lky�gh\uf��kha^Zg�b�
_s_�g_�khojZg_g)

• KhojZgblv
• M^Zeblv
• Kha^Zlv�dhibx�ojZgbfh]h�h[t_dlZ

 Jbk������;Zah\u_�bgl_jn_cku�mijZ\e_gby�khklhygb_f�b�ih\_^_gb_f�h[t_dlh\ 
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Ijh_dl�����������Ihbkd�]eh[Zevguo�j_r_gbc�\�g_\uimdeuo�aZ^ZqZo�bkke_�
^h\Zgby�hi_jZpbc�b�hilbfZevgh]h�mijZ\e_gby� 
��]hk��j_]bkljZpbb���������������� 

GZmqguc�jmdh\h^bl_ev�–��^�n�-f�g��:�K��Klj_dZeh\kdbc� 
Fh^bnbpbjh\Zg� ijh]jZffguc� dhfie_dk� ih� j_r_gbx� [bebg_cguo� aZ^Zq�

h[s_]h�\b^Z�k�g_k\yaZggufb�i_j_f_ggufb��\�j_amevlZl_�m^Zehkv�j_rblv�aZ^Zqb�
jZaf_jghklb� ����x1�����JZajZ[hlZg�i_j\uc�\ZjbZgl�ijh]jZffgh]h�dhfie_dkZ�ih�
j_r_gbx�ebg_cgh-ebg_cguo�^\momjh\g_\uo�aZ^Zq�\�hilbfbklbq_kdhc�ihklZgh\d_�
b�ijh\_^_gh�_]h�l_klbjh\Zgb_�gZ�aZ^ZqZo�g_[hevrbo�jZaf_jghkl_c��Bkke_^h\Zgu�
\aZbfhk\yab�d\Z^jZlbqgh-ebg_cguo�^\momjh\g_\uo�aZ^Zq�\�hilbfbklbq_kdhc�ih�
klZgh\d_� k� aZ^ZqZfb� fZl_fZlbq_kdh]h� ijh]jZffbjh\Zgby�� IhdZaZgh�� qlh� ihbkd�
j_r_gby�\�lZdbo�aZ^ZqZo�wd\b\Ze_gl_g�j_r_gbx�k_f_ckl\Z�g_\uimdeuo�aZ^Zq�fZ�
l_fZlbq_kdh]h� ijh]jZffbjh\Zgby� k� d\Z^jZlbqgh-[bebg_cghc� kljmdlmjhc��Ij_^�
eh`_gu�b�h[hkgh\Zgu�gh\u_�f_lh^u�ehdZevgh]h�b�]eh[Zevgh]h�ihbkdZ�\�d\Z^jZ�
lbqgh-ebg_cguo� ^\momjh\g_\uo� aZ^ZqZo�� JZajZ[hlZgZ� ih^ijh]jZffZ� ]_g_jZpbb�
d\Z^jZlbqgh-ebg_cguo� ^\momjh\g_\uo� aZ^Zq� k� ba\_klgufb� ehdZevgufb� b� ]eh�
[Zevgufb� j_r_gbyfb�� JZajZ[hlZg� i_j\uc� \ZjbZgl� ijh]jZffgh]h� dhfie_dkZ� ih�
ihbkdm�hilbfbklbq_kdbo�j_r_gbc�\�d\Z^jZlbqgh-ebg_cguo�^\momjh\g_\uo�aZ^Z�
qZo��Ijh\_^_gh�_]h�l_klbjh\Zgb_�gZ�^hklZlhqgh�[hevrhf�ki_dlj_�kemqZcgh�k]_g_�
jbjh\Zgguo�aZ^Zq�jZaf_jghklb�^h����x50). 

<� dZq_kl\_� ih^]hlh\bl_evgh]h� wlZiZ� ^ey� ihkljh_gby� b� j_ZebaZpbb� iZjZe�
e_evguo�Ze]hjblfh\�j_r_gby�^\momjh\g_\uo�aZ^Zq�jZajZ[hlZg�iZjZee_evguc�\Z�
jbZgl� ijh]jZffgh]h� dhfie_dkZ� ih� j_r_gbx� [bfZljbqguo� b]j�� Ijh\_^_g�
\uqbkebl_evguc� wdki_jbf_gl� ih� l_klbjh\Zgbx� iZjZee_evgh]h� Ze]hjblfZ� gZ�
jZaebqghf� dhebq_kl\_� Slave-ijhp_kkhjh\� hl� �� ^h� ��� Ihemq_ggu_� j_amevlZlu�
ih^l\_j`^Zxl�wnn_dlb\ghklv�j_Zebah\Zgghc�iZjZee_ebaZpbb� 
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Jbk������=jZnbd�aZ\bkbfhklb�mkdhj_gby�hl�dhebq_kl\Z�Slave-ijhp_kkhjh\�gZ�ijbf_j_ 

�[bfZljbqguo�b]j�jZaf_jghklb�����x150), (300x300) b�����x400) 
 

 

>ey�g_\uimdeuo� aZ^Zq�hilbfZevgh]h�mijZ\e_gby�ebg_cghc�kbkl_fhc�k�p_�
e_\uf� l_jfbgZevguf�nmgdpbhgZehf��ij_^klZ\e_gguf�\�\b^_�jZaghklb�^\mo�\u�
imdeuo�nmgdpbc��d.c. l_jfbgZevguf�nmgdpbhgZehf���ij_^eh`_g�Ze]hjblf�ihbkdZ�
]eh[Zevgh�hilbfZevguo�ijhp_kkh\�mijZ\e_gby��^hdZaZgZ�l_hj_fZ�_]h�koh^bfhklb��
JZajZ[hlZg�f_lh^�]_g_jZpbb�l_klh\uo�aZ^Zq�hilbfZevgh]h�mijZ\e_gby�ebg_cgufb�
kbkl_fZfb�k�d\Z^jZlbqguf�p_e_\uf�nmgdpbhgZehf��iha\heyxsbc�kljhblv�ijbf_�
ju�[hevrhc�jZaf_jghklb�k�ba\_klgufb� ]eh[Zevgufb�b�ehdZevgufb�j_r_gbyfb��
JZajZ[hlZg� i_j\uc� \ZjbZgl� ijh]jZffgh]h� dhfie_dkZ� ih� j_r_gbx� aZ^Zq� hilb�
fZevgh]h�mijZ\e_gby�k�fbgbfbaZpb_c�d.c. l_jfbgZevgh]h�nmgdpbhgZeZ��GZ�k]_g_�
jbjh\Zgguo�aZ^ZqZo�ijh\_^_gh�qbke_ggh_�l_klbjh\Zgb_�jZajZ[hlZggh]h�Ze]hjblfZ�
]eh[Zevgh]h�ihbkdZ�� 

Bkke_^h\ZgZ�ebg_cgZy�aZ^ZqZ�h�^hihegbl_evghklb�dZd�qZklguc�kemqZc�aZ^Zq�
hilbfbaZpbb�k�h]jZgbq_gbyfb�lbiZ�jZ\_gkl\��GZ�hkgh\_�l_hjbb�]eh[Zevgh]h�ihbk�
dZ�jZajZ[hlZgu�Ze]hjblfu�ehdZevgh]h�b�]eh[Zevgh]h�ihbkdh\��JZajZ[hlZg�i_j\uc�
\ZjbZgl�ijh]jZffgh]h�dhfie_dkZ�ih�j_r_gbx�ebg_cguo�aZ^Zq�h�^hihegbl_evgh�
klb��Ijh\_^_g�\uqbkebl_evguc�wdki_jbf_gl�gZ�k_jbyo�aZ^Zq�ebg_cghc�^hihegb�

�
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l_evghklb�jZaf_jghklb�^h�����kh�agZdhg_hij_^_e_ggufb�fZljbpZfb��^hdZaZ\rbc�
wnn_dlb\ghklv�ij_^eZ]Z_fh]h�f_lh^Z�j_r_gby� 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Jbk������=jZnbd�aZ\bkbfhklb�hl�jZaf_jghklb�kj_^g_]h�\j_f_gb�j_r_gby��T��h^ghc�aZ^Zqb�h� 
^hihegbl_evghklb��kj_^g_]h�dhebq_kl\Z�ebg_Zjbah\Zgguo�aZ^Zq��PL��b� 
kj_^g_]h�dhebq_kl\Z�ijhc^_gguo�klZpbhgZjguo�lhq_d��St��ijb�j_r_gbb� 

ebg_cguo�aZ^Zq�h�^hihegbl_evghklb 
 

 

JZajZ[hlZgh�g_kdhevdh�\ZjbZglh\�^\hckl\_ggh]h�f_lh^Z�ehdZevgh]h�ihbkdZ�
^ey� h[s_c� aZ^Zqb� G�F�� fbgbfbaZpbb��Bkke_^h\ZgZ� Zkbfilhlbq_kdZy� koh^bfhklv�
f_lh^Z��jZajZ[hlZgu�djbl_jbb�hklZgh\Z� 

Mkh\_jr_gkl\h\Zg� ijh]jZffguc� dhfie_dk� ^ey� hilbfbaZpbhgguo� aZ^Zq� k�
d.F��h]jZgbq_gb_f-g_jZ\_gkl\hf��k�ihfhsvx�dhlhjh]h�m^Zehkv�j_rblv�aZ^Zqb�jZa�
f_jghklb�^h������ 

>hdZaZgZ�]hf_hfhjnghklv�\eh`_gby�\�mgb\_jkZevgh_�ijhkljZgkl\h�km[^bn�
n_j_gpbZeh\�g_ij_ju\guo�km[ebg_cguo�nmgdpbhgZeh\��hij_^_e_gguo�gZ�k_iZjZ�
[_evguo�[ZgZoh\uo�ijhkljZgkl\Zo��k�khojZg_gb_f�Znnbgghklb�]hf_hfhjnbafZ�b�
g_ij_ju\ghklb�\�kbevghc�lhiheh]bb��WlZ�ko_fZ�jZa\blZ�^ey�g_ij_ju\guo�km[eb�
g_cguo�hi_jZlhjh\��hij_^_e_gguo�gZ�k_iZjZ[_evguo�[ZgZoh\uo�ijhkljZgkl\Zo��kh�
agZq_gbyfb�\�ijhkljZgkl\_�g_ij_ju\guo�nmgdpbc�K�O��gZ�dhfiZdl_�O��beb��[he__�
h[sh��\�ijhkljZgkl\Zo�Ebg^_grljZmkkZ��MklZgh\e_gh��qlh�lZdbf�mgb\_jkZevguf�
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ijhkljZgkl\hf� \ur_mdZaZgguo� deZkkh\� ijhkljZgkl\� y\ey_lky� fgh`_kl\h� dhf�
iZdlguo�ebg_cguo�hi_jZlhjh\�gZ�k_iZjZ[_evghf�]bev[_jlh\hf�ijhkljZgkl\_� 

>ey�aZ^Zqb�h�p-f_^bZg_�mkh\_jr_gkl\h\Zg�Ze]hjblf�f_lh^Z�\_l\_c��hlk_q_�
gbc�b�hp_ghd��hkgh\m�dhlhjh]h�khklZ\eyxl�f_lh^�]_g_jZpbb�klhe[ph\�b�f_lh^�hl�
k_dZxsbo�iehkdhkl_c��\�j_amevlZl_�q_]h�m^Zehkv�j_rblv�ijZdlbq_kdb_�aZ^Zqb��ih�
jh`^Zxsb_�]jZnu�k�[he__�q_f����lukyqZfb�\_jrbg�b���fbeebhgZfb�^m]��Ij_^eh�
`_ggZy�iZjZee_ebaZpby�f_lh^Z�iha\hebeZ�^h[blvky�ebg_cgh]h�iZjZee_evgh]h�mk�
dhj_gby�\j_f_gb�kq_lZ�gZ���ijhp_kkhjZo��<�dZq_kl\_�ijbeh`_gby�jZkkfhlj_gZ�aZ�
^ZqZ� Z\lhfZlbq_kdh]h� jZkihagZ\Zgby� b� deZkkbnbdZpbb� ^_n_dlh\�� \hagbdZxsZy�
ijb�jZajZ[hld_�kbkl_f�fZrbggh]h�aj_gby��Ij_^eh`_gh�ihkljh_gb_�nmgdpbb�deZk�
kbnbdZpbb�gZ�hkgh\_�deZkl_jgh]h�ZgZebaZ��GZ�i_j\hf�wlZi_�j_r_gby�aZ^Zqb�ijh�
bkoh^bl� Z\lhghfguc�ijhp_kk� h[mq_gby� kbkl_fu�� \h� \j_fy� dhlhjh]h�h[mqZxsb_�
\u[hjdb�ZgZebabjm_fuo�ijbagZdh\�^_n_dlh\�jZa[b\Zxlky�gZ�deZkl_ju��\�dhlhjuo�
gZoh^ylky� f_^bZgu��GZ� \lhjhf� wlZi_� \� j_`bf_� j_Zevgh]h� \j_f_gb� ijhbkoh^bl�
ijhp_kk�bgki_dlbjh\Zgby��ijb�dhlhjhf�\oh^ysbc�h[jZa_p�deZkkbnbpbjm_lky�\�kh�
hl\_lkl\bb�k� lbihf�[eb`Zcr_c�f_^bZgu��KjZ\gbl_evguc�ZgZeba�ijh^_fhgkljb�
jh\Ze�wnn_dlb\ghklv�baeh`_ggh]h�ih^oh^Z�hlghkbl_evgh�^jm]bo�f_lh^h\�deZkkb�
nbdZpbb� 

Ij_^eh`_gZ�g_ij_ju\gZy�ihklZgh\dZ�ba\_klghc�13-ljm^ghc�dhf[bgZlhjghc�
aZ^Zqb�ihbkdZ�fZdkbfZevghc�debdb��AFD��\�]jZn_�dZd�g_ij_ju\ghc�aZ^Zqb�k�G�F��
h]jZgbq_gb_f��^hdZaZgZ�wd\b\Ze_glghklv�wlhc�ihklZgh\db�b�AFD��JZajZ[hlZg��Ze�
]hjblf�ih�j_r_gbx�AFD�b�ijh\_^_g�\uqbkebl_evguc�wdki_jbf_gl�gZ�]jZnZo�ba�
[b[ebhl_db�',0$&6��ftp://dimacs.rutgers.edu/pub/challenge/graph/benchmarks��k�dh�
ebq_kl\hf�\_jrbg�^h�������J_amevlZlu��ihemq_ggu_�^ey�AFD��h[h[s_gu�gZ�aZ^Z�
qm�h�fZdkbfZevghc�\a\_r_gghc�debd_��AF<D���Ijh\_^_g�\uqbkebl_evguc�wdki_�
jbf_gl�ih�j_r_gbx�AF<D�\�g_ij_ju\ghc�ihklZgh\d_�gZ�\a\_r_gguo�]jZnZo�ba�
[b[ebhl_db� ',0$&6�� dhlhjuc� ihdZaZe� \ukhdmx� wnn_dlb\ghklv� ij_^eh`_ggh]h�
Ze]hjblfZ�ih�dZq_kl\m�j_r_gby�ih�kjZ\g_gbx��gZijbf_j��k�Ze]hjblfhf�4XDOH[06��
jZajZ[hlZgguf�K��;mku]bguf��http://www.busygin.dp.ua/npc.html).  
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Jbk������>bZ]jZffZ�\_kh\�gZc^_gguo�Ze]hjblfZfb�debd�\�³S-KDW´�]jZnZo� 
ba�[b[ebhl_db�',0$&6 

 

>ey� j_r_gby� AFD� b� ihemq_gby� \_jogbo� hp_ghd� ^ey� jZaf_jghklb� fZdkb�
fZevghc� debdb� ijbf_g_gZ�f_lh^bdZ� hp_gb\Zgby� ZiijhdkbfZpbc�� jZajZ[hlZggZy�
^ey� aZ^Zqb�d.c��fZdkbfbaZpbb�gZ�hkgh\_�ihgylby�σ -iehlghklb��KjZ\g_gb_�ihem�
q_gguo�\_jogbo�hp_ghd�k�hp_gdZfb��ij_^eh`_ggufb�jZg__�^jm]bfb�ki_pbZebklZ�
fb��ihdZaZeh�ij_bfms_kl\h�^Zggh]h�ih^oh^Z� 

GZ�hkgh\_�[b[ebhl_db�ijh]jZff�^ey�iZjZee_evgh]h�f_lh^Z�\_l\_c�b�hlk_q_�
gbc�\�khljm^gbq_kl\_�k�Mgb\_jkbl_lhf�KZggv_��BlZeby��jZajZ[hlZg�j_rZl_ev�^ey�
aZ^Zq�p_ehqbke_ggh]h�ebg_cgh]h�ijh]jZffbjh\Zgby�\�h[s_f�\b^_��Ijh\_^_g�h[�
rbjguc� \uqbkebl_evguc� wdki_jbf_gl�gZ� lj_o� \uqbkebl_evguo� deZkl_jZo� k�h[�
sbf� dhebq_kl\hf�ijhp_kkhjh\� ��� ih� j_r_gbx� l_klh\uo� aZ^ZqZo�ba�[b[ebhl_db��
MIPLIB (http://miplib.zib.de). 

>ey�j_r_gby�aZ^Zqb�khklZ\e_gby�rdhevgh]h�jZkibkZgby�jZajZ[hlZgZ�^\mo�
wlZigZy�w\jbklbdZ��GZ�i_j\hf�wlZi_�bkihevam_lky�Ze]hjblf�ik_\^hhl`b]Z�kh�ki_�
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pbZevguf� ih^[hjhf� iZjZf_ljh\�� gZ� \lhjhf� –� ihemq_ggh_� j_r_gb_� memqrZ_lky�
ki_pbZevguf�f_lh^hf�ehdZevgh]h�kimkdZ�\�g_ihebghfbZevghc�hdj_klghklb��hkgh�
\Zgguf�gZ�j_r_gbb�aZ^Zqb�p_ehqbke_ggh]h�ijh]jZffbjh\Zgby��Ih^oh^�ijhl_klb�
jh\Zg�gZ�ijZdlbq_kdbo�ijbf_jZo� 

JZa\bl�ih^oh^�d�kbgl_am�kbkl_f�\b[jhaZsblu�h[t_dlh\��ih^\_j`_gguo�\ha�
^_ckl\bx�klhoZklbq_kdbo�\hafms_gbc��hkgh\Zgguc�gZ�f_lh^bd_�ZgZeblbq_kdh]h�
dhgkljmbjh\Zgby�hilbfZevguo�j_]meylhjh\��H[h[s_gZ�f_lh^bdZ�ZgZeblbq_kdh]h�
dhgkljmbjh\Zgby� hilbfZevguo� j_]meylhjh\� gZ� kemqZc� ihklhyggh� ^_ckl\mxsbo�
klZpbhgZjguo�� klhoZklbq_kdbo� \hafms_gbc��IhdZaZgZ� \hafh`ghklv� l_ogbq_kdhc�
j_ZebaZpbb� kbgl_abjh\Zgghc� \b[jhaZsblghc� kbkl_fu� k� ihfhsvx� mijm]h-

^_finbjmxsbo�ih^\_kh\�b�ZfhjlbaZlhjh\�k�ij_h[jZah\Zgb_f�^\b`_gby� 
 

4. Ijh[e_fu�kha^Zgby�]eh[Zevguo�b�bgl_]jbjh\Zgguo�bgnhjfZpbhggh-

l_e_dhffmgbdZpbhgguo�kbkl_f�b�k_l_c��JZa\blb_�l_ogheh]bc�JULG� 
Ijh]jZffZ� �������JZajZ[hldZ�gZmqguo�hkgh\�jZkij_^_e_gghc�bgnhjfZ�
pbhggh-ZgZeblbq_kdhc� kbkl_fu� gZ� hkgh\_� =BK� b� <_[-l_ogheh]bc� ^ey�
f_`^bkpbiebgZjguo�bkke_^h\Zgbc� 
Ijh_dl� ���������Bgl_ee_dlgu_ �f_lh^u�b�bgkljmf_glZevgu_ � kj_^kl\Z� kha�
^Zgby� b� ZgZebaZ� bgl_]jbjh\Zgguo � jZkij_^_e_gguo � bgnhjfZpbhggh -

ZgZeblbq_kdbo �b�\uqbkebl_evguo �kbkl_f�^ey�f_`^bkpbiebgZjguo �bkke_�
^h\Zgbc�k�ijbf_g_gb_f �=BK��GRID-��b�<_[-l_ogheh]bc� 
��]hk��j_]bkljZpbb���������������� 

GZmqgu_�jmdh\h^bl_eb���^�l�g��B�<��;uqdh\��^�l�g��=�:��HiZjbg�� 
d�l�g� =�F��Jm`gbdh\ 
 

JZajZ[hlZg�wnn_dlb\guc�ijbgpbi�ojZg_gby�g_baf_gy_fuo�^Zgguo��iha\h�
eyxsbc�khdjZlblv�jZkoh^�hi_jZlb\ghc�iZfylb�b�fbgbfbabjh\Zlv�\j_fy�aZ]jmadb�
bgnhjfZpbb�ba�nZceZ��K�bkihevah\Zgb_f�ij_^eh`_ggh]h�ih^oh^Z�jZajZ[hlZg�\_d�
lhjguc�nhjfZl�SMD��J_Zebah\Zg�fh^mev�jZkrbj_gby�Web-k_j\_jZ�IIS�^ey�im[eb�
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dZpbb�\�Internet/Intranet�we_dljhgguo�dZjl�\�nhjfZl_�SMD��J_Zebah\Zgu�dhg\_jl_�
ju�\�nhjfZl�SMD�ba�nhjfZlh\�=BK�IZghjZfZ��ArcView�b�MapInfo��JZajZ[hlZggu_�
dhg\_jl_ju� ih^^_j`b\Zxl� bfihjl� g_� lhevdh� k_fZglbq_kdhc� b�f_ljbq_kdhc�bg�
nhjfZpbb��gh�b�bgnhjfZpbb�h�kihkh[_�hlh[jZ`_gby�h[t_dlh\��LZdbf�h[jZahf��^ey�
im[ebdZpbb�\�Internet/Intranet��ih^]hlh\e_gghc�\�h^ghf�ba�\ur_mihfygmluo�nhj�
fZlh\�dZjlu��__�g_h[oh^bfh�dhg\_jlbjh\Zlv�\�nhjfZl�SMD��ijb�wlhf�dhg\_jlZpby�
bgnhjfZpbb� h� kihkh[_� hlh[jZ`_gby� iha\hey_l� ihemqblv� \g_rgbc� \b^� dZjlu��
[ebadbc�d�hjb]bgZem� 

JZajZ[hlZg�nhjfZl�05*��0XOWL�5HVROXWLRQ�*ULG�–�k_ldZ�i_j_f_ggh]h�jZaj_�
r_gby��^ey�ij_^klZ\e_gby�[hevrbo�h[t_fh\�jZkljh\uo�^Zgguo��aZ^Zgguo�gZ�j_�
]meyjghc�k_ld_��gZijbf_j��fZljbp�\ukhl��Ij_^eh`_gguc�nhjfZl�kh^_j`bl�ij_^�
klZ\e_gby�^ey�k_lhd�k�f_gvrbfb�mjh\gyfb�^_lZebaZpbb�b�h[_ki_qb\Z_l�dhfiZdl�
gh_�ojZg_gb_�bgnhjfZpbb�� 

JZajZ[hlZg�f_oZgbaf�fgh]hihevah\Zl_evkdh]h�ij_^klZ\e_gby�dZjlh]jZnbq_�
kdhc�bgnhjfZpbb�\�k_lyo� Internet/Intranet�\�nhjfZlZo�=BK�ArcView�b�IZghjZfZ��
dhlhjuc�iha\hey_l�m^Ze_gguf�ihevah\Zl_eyf�jZ[hlZlv�k� we_dljhggufb�dZjlZfb�
[_a�bkihevah\Zgby�^hihegbl_evgh]h�ijh]jZffgh]h�h[_ki_q_gby� 

JZajZ[hlZgZ�l_ogheh]by�ij_^hklZ\e_gby�\udhibjh\db��dhlhjZy�\dexqZ_l�gZ�
[hj�l_fZlbq_kdbo�keh_\�b�iha\hey_l�ihemqZlv�gm`guc�mqZklhd�we_dljhgghc�dZjlu�
k� mq_lhf� j_`bfZ� k_dj_lghklb� lhihhkgh\u��JZajZ[hlZg�f_oZgbaf�ojZg_gby� we_d�
ljhgguo�^hdmf_glh\��\�[Za_�^Zgguo��ijb�ihfhsb�dhlhjh]h�ihevah\Zl_ex�g_l�g_�
h[oh^bfhklb�khojZgylv�^hdmf_glu�gZ�`_kldhf�^bkd_�ID�\�kemqZ_��_keb�g_h[oh�
^bfh�j_^Zdlbjh\Zlv�^hdmf_gl��Z�ihlhf�aZgh\h�aZ]jm`Zlv�_]h�\�[Zam�^Zgguo� 
 >ey�nhjfbjh\Zgby��j_eypbhgghc�[Zau�^Zgguo�jZajZ[hlZg�f_lh^�ba\e_q_gby�
lZ[ebp�ba�g_nhjfZlbjh\Zggh]h�l_dklZ��F_lh^�j_rZ_l�ke_^mxsb_�aZ^Zqb�ba\e_q_�
gby�lZ[ebp��h[gZjm`_gby�lZ[ebp�\�g_nhjfZlbjh\Zgghf�l_dkl_��k_]f_glZpbb�h[gZ�
jm`_gguo�lZ[ebp�gZ�hl^_evgu_�de_ldb��kljmdlmjgh]h�ZgZebaZ��hij_^_e_gb_�\aZb�
fhk\ya_c�f_`^m� hl^_evgufb� de_ldZfb���nmgdpbhgZevgh]h� ZgZebaZ� �hij_^_e_gb_�
jheb�de_lhd�\�lZ[ebp_���bgl_jij_lZpbb�ijhf_`mlhqghc�fh^_eb�lZ[ebpu�b�ij_h[�



 

                      Hlq_l�BgklblmlZ�^bgZfbdb�kbkl_f�b�l_hjbb�mijZ\e_gby�KH�J:G�aZ������]�� 

 43 

 

jZah\Zgb_�__�\�hlghr_gb_�j_eypbhgghc�fh^_eb��JZajZ[hlZgh�ijh]jZffgh_�h[_ki_�
q_gb_��dhlhjh_�iha\hey_l�Z\lhfZlbq_kdb�b�ihemZ\lhfZlbq_kdb�ba\e_dZlv�lZ[ebpu�
ba� ^hdmf_glh\��ij_^klZ\e_gguo� dZd�g_nhjfZlbjh\Zgguc� l_dkl��J_amevlZlhf� _]h�
jZ[hlu�y\eyxlky�lZ[ebpu�j_eypbhgghc�[Zau�^Zgguo� 
 <�jZfdZo�jZa\blby�l_ogheh]bb�f_lZhibkZgby�kljmdlmj�;>�jZajZ[hlZg�f_oZ�
gbaf�hibkZgby�kihkh[h\�hlh[jZ`_gby�lZ[ebp�;>�\�\b^_�ihevah\Zl_evkdbo�nhjf��
L_ogheh]by�iha\hey_l�h[t_^bgylv�ijhklu_�we_f_glu�hlh[jZ`_gby�b�j_^Zdlbjh\Z�
gby�^Zgguo�gZ�nhjf_�\�]jmiiu��qlh�iha\hey_l�k]_g_jbjh\Zlv�gZb[he__�m^h[guc�
^ey� ihevah\Zl_ey� bgl_jn_ck�� JZajZ[hlZgu� f_g_^`_ju� dhfihgh\db� we_f_glh\�
mijZ\e_gby�gZ�nhjf_�gZ�hkgh\_�hiulZ�jZajZ[hldb�f_g_^`_jh\�\�yaud_�Java��F_�
g_^`_ju�dhfihgh\db�ihemqZxl�ba�f_lZhibkZgbc�kljmdlmj�;>�bgnhjfZpbx�h�kh�
klZ\_�b� \aZbfhk\yab�ihe_c� lZ[ebp�;>�b� � ljb� \hafh`guo� jZaf_jZ� dZ`^h]h�ihey�
�fZdkbfZevguc��hilbfZevguc�b�fbgbfZevguc���FZdkbfZevguc�jZaf_j�ihey�khhl�
\_lkl\m_l�jZaf_jm�ihey�lZ[ebpu�;>��Z�hilbfZevguc�b�fbgbfZevguc�\uqbkeyxlky�
ih� hij_^_e_gghfm� ^ey� dZ`^h]h� lbiZ� ihey� Ze]hjblfm�� JZkklZgh\dZ� we_f_glh\�
mijZ\e_gby�gZ�nhjf_�ijhbkoh^bl�ih�Ze]hjblfm��j_Zebam_fhfm�\u[jZgguf�f_g_^�
`_jhf� k�bkihevah\Zgb_f� \ur_hibkZgguo� jZaf_jh\�b� k�ijbf_g_gb_f� Ze]hjblfZ�
hp_gdb� \_kZ� �\Z`ghklb�� we_f_glZ� mijZ\e_gby�nhjfu��F_g_^`_j� dhfihgm_l� bg�
l_jn_ck�lZd��qlh[u�ihevah\Zl_ex�[ueb�\b^gu�\k_�g_h[oh^bfu_�^Zggu_�ba�lZ[eb�
pu��_keb�wlh�\hafh`gh��b�wlb�^Zggu_�[ueb�qblZ[_evgufb� 
 <�jZfdZo�jZajZ[hldb�l_ogheh]bb�bgl_jij_lZpbb�h]jZgbq_gbc�b�bo�bgl_]jZ�
pbb�\�ijh]jZffguc�dh^�dZjdZkZ�ijh]jZffghc�kbkl_fu�^ey�jZ[hlu�k�[ZaZfb�^Zg�
guo��IK;>��ihemq_g�f_oZgbaf�ba\e_q_gby�h]jZgbq_gbc�ba�fh^_eb��hibku\Zxs_c�
kljmdlmjm�IK;>�\�khhl\_lkl\bb�k�0'$�dhgp_ipb_c�kha^Zgby�ijh]jZffguo�kbk�
l_f��JZajZ[hlZgZ�l_ogheh]by��ba\e_dZxsZy�nhjfZebah\Zggu_�h]jZgbq_gby��aZ^Zg�
gu_�gZ�yaud_�2&/��^ey�fh^_eb��ij_^klZ\e_gghc�\�\b^_�;0,-^hdmf_glZ��Kha^Zg�
guc�gZ�hkgh\_�[b[ebhl_db�OLE[PO��ljZgkeylhj�iha\hey_l�ba\e_dZlv�h]jZgbq_gby�b�
ij_^klZ\eylv�bo�\�\b^_�l_jfh\�yaudZ�ijh]jZffbjh\Zgby�3URORJ��IjZ\beZ�ijheh]Z�
jZkihagZxl�l_jfu�aZ^Zgghc�kljmdlmju�b�\u^_eyxl�ba�wlbo�kljmdlmj�nhjfZebah�
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\Zggu_�h]jZgbq_gby���\�\b^_�OCL-\ujZ`_gbbc��2&/-\ujZ`_gby�ij_^klZ\eyxlky�\�
\b^_�ij_^bdZlh\�yaudZ�3URORJ�  
 J_Zebah\Zgu� gZkljZb\Z_fu_� ih^kbkl_fu� e_dkbq_kdh]h� b� kbglZdkbq_kdh]h�
ZgZebaZ�bkoh^guo�l_dklh\�ijh]jZff�\�bgkljmf_glZevghf�kj_^kl\_��ij_^gZagZq_g�
ghf�^ey�Z\lhfZlbaZpbb�ZgZebaZ�bkoh^guo�l_dklh\�ijh]jZff��gZibkZgguo�gZ�bf�
i_jZlb\guo�yaudZo�ijh]jZffbjh\Zgby�� 
 <� jZfdZo� nhjfbjh\Zgby� hkgh\� jZkij_^_e_gghc� bgnhjfZpbhggh-

ZgZeblbq_kdhc� kbkl_fu�gZ�hkgh\_�=BK�b�<_[-l_ogheh]bc�^ey�f_`^bkpbiebgZj�
guo�bkke_^h\Zgbc�kha^Zg�ijhlhlbi�bgnhjfZpbhggh-ZgZeblbq_kdhc�kbkl_fu�³Nh�
lhkbgl_a�o\hcguo�<hklhqghc�Kb[bjb´��B:K�NK��dZd�h[s_gZmqgh]h�bgnhjfZpb�
hggh]h�j_kmjkZ�?^bghc�jZkij_^_e_gghc�bgnhjfZpbhgghc� kbkl_fu�KH�J:G�^ey�
ih^^_j`db�ijh\_^_gby�nmg^Zf_glZevguo�gZmqguo�bkke_^h\Zgbc�bgklblmlZfb�KH�
J:G�ih�j_r_gbx�ijh[e_f��k\yaZgguo�bkke_^h\Zgb_f�wfbkkbb�b�klhdZ�m]e_jh^Z�\�
e_kguo� wdhkbkl_fZo��Kha^ZgZ� kljmdlmjZ� [Zau� ^Zgguo�B:K�NK� ih� bgnhjfZpbb�
KBNB;J�KH�J:G��Ijh\_^_gh�__�qZklbqgh_�gZiheg_gb_�^Zggufb�qZkh\uo�agZq_�
gbc�g_llh-nhlhkbgl_aZ�khkgu��_eb�b�ebkl\_ggbpu�b�khhl\_lkl\mxsbo�bf�ihdZaZ�
gbc�ih�nZdlhjZf� kj_^u� �hk\_s_gghklb�� l_fi_jZlmju��hlghkbl_evghc�\eZ`ghklb�
\ha^moZ��aZiZkh\�\eZ]b�b�l_fi_jZlmju�ihq\u���Z�lZd`_�kha^ZgZ�kbkl_fZ�aZijhkh\�
^ey�j_r_gby�bgnhjfZpbhggh-ZgZeblbq_kdbo�aZ^Zq���GZ�hkgh\_�ZgZebaZ�]_h^Zgguo�
eZg^rZnlgh]h� ieZgZ� jZchgZ� ^_evlu�K_e_g]b�� ih^]hlh\e_gguo�Bgklblmlhf� ]_h�
]jZnbb�KH�J:G��kha^Zg�njZ]f_gl�bgl_]jbjh\Zggh]h�ojZgbebsZ�]jZnbq_kdbo�^Zg�
guo��hjb_glbjh\Zggh]h�gZ� wdheh]bq_kdh_� a_fe_ihevah\Zgb_��Knhjfbjh\ZgZ�[ZaZ�
^Zgguo�bgnhjfZpbhggh-ZgZeblbq_kdhc�kbkl_fu� ³LjZeh\h-Zdmklbq_kdh]h�gZ[ex�
^_gby�b�eh\Z�[ZcdZevkdh]h�hfmey´��ijh\_^_gh�__�qZklbqgh_�gZiheg_gb_�ljZeh\ufb�
^Zggufb�Ebfgheh]bq_kdh]h�bgklblmlZ�KH�J:G�aZ�ihke_^gb_�iylv�e_l� 

:^Zilbjh\Zg� ijh]jZffgh-ZiiZjZlguc� gZ\b]Zpbhgguc� dhfie_dk� ³Kb]gZe´��
hkgh\Zgguc�gZ�]eh[Zevghc�kbkl_f_�ihabpbhgbjh\Zgby��*36���k_lb�khlh\hc�k\yab��
pbnjh\hc� lhihhkgh\_�b�=BK�^ey�hij_^_e_gby�kdhjhklb�ih\_joghklguo� l_q_gbc�
ha��;ZcdZe� 
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Ij_^eh`_g� gh\uc� ih^oh^� d� ihkljh_gbx�GRID-kbkl_fu�� h[_ki_qb\Zxs_c�
\hafh`ghklv�bgl_]jZpbb�bgnhjfZpbhggh-\uqbkebl_evguo�b�dhffmgbdZpbhgguo�
j_kmjkh\�\�jZfdZo�BGP�KH�J:G��Kha^Z\Z_fZy�GRID-kbkl_fZ� �ij_^klZ\ey_l�jZk�
ij_^_e_ggmx�]_l_jh]_ggmx�\uqbkebl_evgmx�kj_^m��J<K��� 

Ih^oh^�hkgh\Zg�gZ�ihkljh_gbb�^ey�kj_^u�fh^_eb��\dexqZxs_c�ki_pbnbdZ�
pbb�ZiiZjZlguo�dhfihg_glh\��dhfivxl_jh\�b�dhffmgbdZpbhgguo�bgl_jn_ckh\���
ki_pbnbdZpbb� kbkl_fgh]h� b� ijbdeZ^gh]h� ijh]jZffgh]h� h[_ki_q_gby�� Z� lZd`_�
fgh`_kl\h� aZ\bkbfhkl_c� f_`^m� ijh]jZffgh-ZiiZjZlgufb� j_kmjkZfb�� b� gZ� bk�
ihevah\Zgbb� \� jheb�f_g_^`_jh\� j_kmjkh\� J<K� kbkl_f� iZd_lghc� h[jZ[hldb�� kh�
\f_klbfuo� k� bgkljmf_glZjb_f�Globus Toolkit��<� dZq_kl\_� maeh\� J<K�fh]ml� bk�
ihevah\Zlvky� \uqbkebl_evgu_� deZkl_ju� \u^_e_gguo� b� g_\u^_e_gguo� jZ[hqbo�
klZgpbc�� 

GZ�\_jog_f�mjh\g_�Z[kljZdpbb�ihkljh_gZ�l_hj_lbdh-fgh`_kl\_ggZy�fh^_ev�
J<K� �jbk�� ����\�\b^_�kljmdlmju�5 �+:��&1'��6:��3��73� �37��1/��1&��1+��16��
-2%��-6��-3��-60��-0!��]^_� 
• HW (HardWare) –�fgh`_kl\h�agZqbfuo�oZjZdl_jbklbd�ZiiZjZlguo�kj_^kl\�ma�

eh\�J<K��we_f_glu�dhlhjh]h�ij_^klZ\eyxl�kh[hc�ljhcdb��33��5$0��'0!��]^_��
PP (Peak Performance) –�ibdh\Zy�ijhba\h^bl_evghklv�maeZ��5$0�–�h[t_f�hi_jZ�
lb\ghc�iZfylb�maeZ�b�'0���'LVN�0HPRU\��–�h[t_f�^bkdh\hc�iZfylb�maeZ�� 

• CND (Channels and Network Devices) –� l_ogbq_kdb_� kj_^kl\Z� dhffmgbdZpbc�
J<K�� 

• SW (SoftWare) –�fgh`_kl\h�ijh]jZffguo�kj_^kl\��jZaf_s_gguo�\�maeZo�J<K��
ih^fgh`_kl\Z�6$��8$�⊆�6:��6\VWHP�$SSOLFDWLRQV�DQG�8VHUV�$SSOLFDWLRQV��ij_^�
klZ\eyxl�khhl\_lkl\_ggh�kh\hdmighklb�kbkl_fguo�b�ihevah\Zl_evkdbo�ijbeh�
`_gbc�� 

• P (Parameters) –�fgh`_kl\h�iZjZf_ljh\� �dhgp_ilh\��ijbeh`_gbc�ba�6$�b�8$��
ih^fgh`_kl\Z� 6<6�� ,1��287�⊆�3�hij_^_eyxl�khhl\_lkl\_ggh�iZjZf_lju�kbk�
l_fguo�ijbeh`_gbc�ba�6$��\oh^gu_�b�\uoh^gu_�iZjZf_lju�ihevah\Zl_evkdbo�
ijbeh`_gbc�ba�8$�� 
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• TP (Types of Parameters) –� fgh`_kl\h� ^himklbfuo� lbih\� iZjZf_ljh\� \� J<K�
�ijhklu_�b�kljmdlmjbjh\Zggu_�lbiu�iZjZf_ljh\��\�lhf�qbke_�nZceu��� 

• PT ⊆ P × TP (Parameters and types) –�hlghr_gb_��hij_^_eyxs__�fgh`_kl\h�lb�
ibabjh\Zgguo�iZjZf_ljh\�\�J<K�� 

• NL (Nodes Locations) –�fgh`_kl\h�Z^j_kh\�maeh\�J<K�� 
• NC ⊆ NL × CND (Nodes and Channels) –�hlghr_gb_��hij_^_eyxs__�lhiheh]bx�

k_lb�i_j_^Zqb�^Zgguo�J<K�� 
• NH ⊆ NL × HW (Nodes and Hardware) –�hlghr_gb_��hij_^_eyxs__�fgh`_kl\h�

ZiiZjZlguo�j_kmjkh\�\�maeZo�J<K�� 
• NS ⊆ NL × SW (Nodes and Software) –�hlghr_gb_��hij_^_eyxs__�fgh`_kl\h�

ijh]jZffguo�j_kmjkh\�\�maeZo�J<K�� 
• JOB  –�fgh`_kl\h�aZ^Zgbc�ihevah\Zl_e_c�J<K�� 
• JS ⊆ JOB × SW (Jobs and Software) –� hlghr_gb_�� hij_^_eyxs__�fgh`_kl\h�

ijbeh`_gbc�\�aZ^Zgbyo� 
• JP ⊆ JOB × P (Jobs and Parameters) –�hlghr_gb_��hij_^_eyxs__�fgh`_kl\h�iZ�

jZf_ljh\�ijbeh`_gbc�\�aZ^Zgbyo� 
• JSM (Job Start Modes) –� fgh`_kl\h� ^himklbfuo� j_`bfh\� aZimkdZ� aZ^Zgby� \�

J<K�� 
• JM ⊆ JOB × JSM (Jobs and Modes) –�hlghr_gb_��hij_^_eyxs__�\hafh`ghklv�

aZimkdZ�aZ^Zgby�\�^himklbfuo�j_`bfZo�J<K� 
<uibkZgu�mkeh\by�p_ehklghklb�b�g_ijhlb\hj_qb\hklb�ij_^klZ\e_gghc�fh�

^_eb�J<K��J_Zebah\ZgZ�]jZnbq_kdZy�bgkljmf_glZevgZy�kj_^Z��ij_^gZagZq_ggZy�^ey�
hibkZgby�ij_^klZ\e_gghc�\ur_�fh^_eb�J<K�� 

JZajZ[hlZgZ�l_ogheh]by�bfblZpbhggh]h�fh^_ebjh\Zgby�J<K��>ZgZy�l_ogh�
eh]by�\dexqZ_l�f_lh^u�Z\lhfZlbaZpbb�ihkljh_gby�fh^_e_c��bfblZpbhggh]h�fh�
^_ebjh\Zgby�b�jZkij_^_e_gguo�\uqbke_gbc��fh^_ebjm_fu_�\uqbkebl_evgu_�ijh�
p_kku�gZmqgh-l_ogbq_kdh]h� oZjZdl_jZ� �ijhp_kku� j_r_gby�ijbdeZ^guo�b�nmg^Z�
f_glZevguo�bkke_^h\Zl_evkdbo� aZ^Zq���bgkljmf_glZevgu_�kj_^kl\Z�ijh_dlbjh\Z�
gby�J<K��ijh]jZffgh-ZiiZjZlgmx�kj_^m��\�dhlhjhc�\uihegy_lky�ijhp_kk�fh^_eb�
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jh\Zgby��I_j_qbke_ggu_� �dhfihg_glu�h[t_^bgyxlky�\�_^bgmx�l_ogheh]bq_kdmx�
p_ihqdm� ^ey� hij_^_e_gby� iZjZf_ljh\� ijh_dlbjm_fhc� J<K�� g_h[oh^bfuo� ^ey�
h[_ki_q_gby�lj_[m_fuo�ihdZaZl_e_c�__�hldZahmklhcqb\hklb�b�gZ^_`ghklb� 

 
Jbk������Dhgp_ilmZevgZy�ko_fZ�J<K��<�dZq_kl\_�[Zah\h]h�kj_^kl\Z�bfblZpbhggh]h�fh^_ebjh\Z�

gby�bkihevam_lky�kbkl_fZ�*366�:RUOG 
 

>ey�ih^^_j`db�\uiheg_gby�jZkij_^_e_gghc�bfblZpbhgghc�*366-fh^_eb��b�
h[_ki_q_gby� hldZahmklhcqb\hklb� ijhp_kkZ� fh^_ebjh\Zgby� j_Zebah\Zgu� kbkl_fZ�
mijZ\e_gby� jZkij_^_e_ggufb� \uqbke_gbyfb�� dhffmgbdZpbhggZy� [b[ebhl_dZ��
h[_ki_qb\ZxsZy�kbgojhgbaZpbx�fh^_evgh]h�\j_f_gb�b�i_j_^Zqm�khh[s_gbc�f_�
`^m�k_]f_glZfb�GPSS-fh^_eb��fh^mev�kha^Zgby�dhgljhevguo�lhq_d��DL�� 

�

IZjZf_lju�
ijbeh`_gbc�\�
aZ^Zgbyo��-3��

Ijbeh`_gby�
�6:��

IZjZf_lju�
ijbeh`_gbc�

�3��

Lbibabjh\Zggu_�
iZjZf_lju�

�3'��
JZaf_s_gb_�
ijbeh`_gbc�\�
maeZo��16��

<hafh`ghklv�
aZimkdZ�aZ^Zgby�

�-0��

Lbiu�iZjZf_ljh\�
�73��

Maeu�
��1/��

J_`bfu�aZimkdZ�
aZ^Zgbc�
�-60��

OZjZdl_jbklbdb�
maeh\�
�+:��

DhffmgbdZpbhggZy�
kj_^Z��
�K1'��

:iiZjZlgu_�
j_kmjku�
�1+��

Lhiheh]by�k_lb�
i_j_^Zqb�

^Zgguo��1K��

AZ^Zgby�
ihevah\Zl_ey�

�-2%��
�

Ijbeh`_gby�\�
aZ^Zgbyo�

�-6��



 

                      Hlq_l�BgklblmlZ�^bgZfbdb�kbkl_f�b�l_hjbb�mijZ\e_gby�KH�J:G�aZ������]�� 

 48 

 

<� dZq_kl\_�f_g_^`_jZ�j_kmjkh\� �ijhf_`mlhqgh]h�ijh]jZffgh]h�h[_ki_q_�
gby���\�ijhp_kk_�fh^_ebjh\Zgby�bkihevah\ZgZ�kbkl_fZ�Condor. 

 
Jbk������Kj_^Z�\uiheg_gby�jZkij_^_e_gghc�bfblZpbhgghc�fh^_eb 

 

Ij_^eh`_gZ� ko_fZ� ^_dhfihabpbb� bkoh^ghc�SAT-aZ^Zqb� gZ� k_f_ckl\h�SAT-

aZ^Zq��jZkkfZljb\Z_fuo�dZd�hq_j_^v�aZ^Zgbc�^ey�\uqbkebl_evgh]h�deZkl_jZ��JZa�
jZ[hlZg�f_lh^� klZlbklbq_kdh]h� ijh]ghabjh\Zgby�iZjZf_ljh\� ^_dhfihabpbb�� hi�
lbfZevghc�ih�\uqbkebl_evghc�ljm^h_fdhklb��<�hkgh\_�f_lh^Z�e_`bl�aZ^ZqZ�hilb�
fbaZpbb�ki_pbZevghc�ijh]ghaghc�nmgdpbb�gZ�__�h[eZklb�hij_^_e_gby��J_r_gb_�
^Zgghc�aZ^Zqb�^Z_l�ijh]ghabjm_fh_�hilbfZevgh_�agZq_gb_�[Zah\h]h�iZjZf_ljZ�^_�
dhfihabpbb��Bkihevah\Zgb_� hibkZgghc� l_ogbdb� iha\hebeh� hkms_kl\blv� mki_r�
guc�eh]bq_kdbc�djbilhZgZeba�jy^Z�ihlhqguo�kbkl_f�rbnjh\Zgby��g_�ih^^Z\Z\�
rboky� ihke_^h\Zl_evghfm� djbilhZgZebam� �ihjh]h\uc� ]_g_jZlhj�� kmffbjmxsbc�
]_g_jZlhj�� ]_g_jZlhj� =bnnhj^Z��� Kha^Zg� ijh]jZffguc� dhfie_dk� ³Distributed-

SAT ���´�� iha\heyxsbc� j_rZlv�SAT-aZ^Zqb� \� jZkij_^_e_gguo� \uqbkebl_evguo�
kj_^Zo�k�bkihevah\Zgb_f�f_lh^Z�ijh]ghaguo�nmgdpbc��Hkgh\gu_�ijbgpbiu�l_o�
gheh]bb��ihdZaZgu�gZ�ijbf_j_�aZ^Zqb�djbilhZgZebaZ�ihjh]h\h]h�]_g_jZlhjZ�� 
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Jbk������Ko_fZ�jZ[hlu�ihjh]h\h]h�]_g_jZlhjZ� 
 

 A^_kv� JKEHK� –� j_]bklj� k^\b]Z� k� ebg_cghc� h[jZlghc� k\yavx�� \k_� JKEHK�
k^\b]Zxlky� kbgojhggh��ihke_� q_]h� \u^Z\Z_fu_�bfb� [blu� kf_rb\Zxlky�ijb�ih�
fhsb�fZ`hjblZjghc�nmgdpbb��JZkkfZljb\Zeky�]_g_jZlhj�k�iylvx�JKEHK� �5 ����
aZ^Z\Z_fufb�ke_^mxsbfb�ihebghfZfb�h[jZlghc�k\yab� 
JKEHK��– (11, 1381011 ++++ xxxx ���JKEHK��– (13, 128913 ++++ xxxx ) ,  

JKEHK��– (15, 12121415 ++++ xxxx ���JKEHK��– (16, 1381416 ++++ xxxx ),  

JKEHK��– (17, 1101112131517 ++++++ xxxxxx ). 

 

<� aZ^Zqm�djbilhZgZebaZ� ]_g_jZlhjZ�\oh^beh�hij_^_e_gb_�gZqZevgh]h� aZihe�
g_gby�JKEHK�–���lh�_klv����[bl�bgbpbZebabjmxs_c�ihke_^h\Zl_evghklb��ijb�ba�
\_klguo�����[blZo�\uoh^ghc�ihke_^h\Zl_evghklb��JZkkfZljb\Z_fZy� aZ^ZqZ�[ueZ�
ihklZ\e_gZ�dZd�SAT-aZ^ZqZ��GZ�ihke_^h\Zl_evghf�dhfivxl_j_�hgZ�j_r_gZ�g_�[ueZ�
�\uqbke_gb_�gZ�JK�ij_ju\Zehkv�ihke_����kmlhd�jZ[hlu���Ijb�j_r_gbb�khhl\_lkl�
\mxs_c�aZ^Zqb�gZ�deZkl_j_�F<K��������[ue�ihkljh_g�ijh]gha�hilbfZevguo�iZ�
jZf_ljh\�^_dhfihabpbb��>ey�wlhc�p_eb�j_rZeZkv�aZ^ZqZ�hilbfbaZpbb�ijh]ghaghc�
nmgdpbb�� 
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Jbk������=jZnbq_kdh_�hlh[jZ`_gb_�ijhp_^mju� 
 

  

 =jZnbd�hagZqZ_l��qlh�gZbf_gvrZy�ih�\uqbkebl_evguf� aZljZlZf�ijh]ghab�
jm_fZy�^_dhfihabpby�DGN�–�wlh�^_dhfihabpby�ih�i_j\uf����i_j_f_gguf��Ijh�
]ghagh_�\j_fy�kq_lZ�jZkiZjZee_e_gghc�aZ^Zqb�gZ�F<K��������ijb�^Zgghc�^_dhf�
ihabpbb�– 30-���fbgml��j_Zevgh_�\j_fy�kq_lZ�– 1-����qZkZ� 

JZajZ[hlZg�dhf[bgbjh\Zgguc�f_lh^�j_r_gby�kbkl_f�eh]bq_kdbo�mjZ\g_gbc��
bkihevamxsbc�dZd�BDD-ij_^klZ\e_gby�[me_\uo�nmgdpbc��lZd�b�SAT-ih^oh^��>h�
dZaZgZ�iheghlZ�b�dhjj_dlghklv�khhl\_lkl\mxsbo�Ze]hjblfh\��ihdZaZgh��qlh�aZ^ZqZ�
ihkljh_gby�j_e_\Zglguo�[me_\uo�h]jZgbq_gbc�fh`_l�jZkkfZljb\Zlvky�\�dhgl_d�
kl_�aZ^Zqb�ihbkdZ�djZlqZcr_]h�imlb�\h�\a\_r_gghf�]jZn_��Ij_^eh`_gh�b�bkke_�
^h\Zgh�h^gh�k_f_ckl\h�h[s_j_dmjkb\guo�fhghlhgguo�nmgdpbc�\�deZkk_�\uqbk�
ebfuo�k_f_ckl\�h[s_j_dmjkb\guo�nmgdpbc� 

 


