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=eZ\Z����KljmdlmjZ�l_e_f_^bpbgkdbo�kbkl_f�

=eZ\Z����F_^bpbgkdZy�bgnhjfZpby��\b^u�b�klZg^Zjlu��

=eZ\Z����L_e_f_^bpbgkdb_�kbkl_fu�m^Ze_ggh]h�dhgkmevlbjh\Zgby��L_e_�f_^bpbgkdb_�kbkl_fu

©MgbL_e_ª��\uiheg_gZ�\�khZ\lhjkl\_�k�K�<�Eh[h^hc��

=eZ\Z���;JLF�kbkl_fu�^ey�jZ[hlgbdh\�kem`[�kiZk_gby�b�qj_a\uqZcguo�kblm�Zpbc�

L_e_f_^bpbgkdZy�kbkl_fZ�©L_e_^hdlhjª��\uiheg_gZ�\�khZ\lhjkl\_�k�K�<��Eh[h^hc��

=eZ\Z����;JLF�kbkl_fu�^ey�\hhjm`_gguo�kbe�

=eZ\Z����;JLF�kbkl_fu�^ey�fhgblhjbg]Z�

=eZ\Z����GZpbhgZevgZy�l_e_f_^bpbgkdZy�k_lv�

=eZ\Z����L_e_f_^bpbgZ�\�Bgl_jg_l�

AZdexq_gb_

=ehkkZjbc

Ebl_jZlmjZ

<klmie_gb_
����Ihy\e_gb_�b�jZa\blb_�gh\_crbo�\ukhdbo�l_ogheh]bc�dhkgmehkv�\k_o�h[eZkl_c�q_eh\_q_kdhc

`bagb�� gZmdb� b� ijhba\h^kl\Z�� \� lhf� qbke_� b� f_^bpbgu�� Wg^hkdhibq_kdb_� hi_jZpbb� k

bkihevah\Zgb_f�\b^_h��b�dhfivxl_jghc�l_ogbdb��3D�fh^_eb�\gmlj_ggbo�hj]Zgh\��ihemqZ_fu_
ijb� dhfivxl_jghc� lhfh]jZnbb�� \bjlmZevgh_� h[ke_^h\Zgb_� iZpb_glZ� b� l�^�� y\eyxlky

i_j_^h\ufb� h[eZklyfb� f_^bpbgu� b� hldju\Zxl� gh\mx� wjm� \� f_^bpbg_�� <g_^j_gb_� gh\uo

l_ogheh]bc� lj_[m_l� gh\h]h� lbiZ� fure_gby�� bkihevah\Zgb_� bo� ^he`gh� klZlv� lZdbf� `_

h[u^_gguf�� ijhkluf� b� wnn_dlb\guf�� dZd� bkihevah\Zgb_� rijbpZ�� lhghf_ljZ� beb

we_dljhdZj^bh]jZnZ�� Gh\uc� lbi� fure_gby� \� f_^bpbg_� lj_[m_l� kh\_jr_ggh� gh\hc

bgnjZkljmdlmju�� Fgh]h_� ^ey� lZdhc� bgnjZkljmdlmju� m`_� kms_kl\m_l�� gZijbf_j� \� \b^_

debgbq_kdhc� bgnhjfZlbdb�� \ukhdhijhba\h^bl_evguo� dhfivxl_jh\� b� dhffmgbdZpbc�

bgnhjfZpbhgguo�kmi_jk_l_c�[6,21].
����<�ij_^eZ]Z_fhc�fhgh]jZnbb�baeh`_gu�hkgh\gu_�ijbgpbiu�b�ihgylby�lZdhc�gh�\hc�hljZkeb

f_^bpbgkdhc�gZmdb�dZd�l_e_f_^bpbgZ��HibkZgu�g_kdhevdh�\b^h\�l_�e_f_^bpbgkdbo�kbkl_f� �\

lhf�qbke_�h[mqZxsbo���jZajZ[hlZgguo�Z\lhjZfb��\i_j\u_�ij_^eh`_gZ�kljmdlmjZ�gZpbhgZevghc

l_e_f_^bpbgkdhc�k_lb�



=eZ\Z�I��L_e_f_^bpbgZ��\q_jZ��k_]h^gy��aZ\ljZ

���Bkihevah\Zgb_� dhfivxl_jghc� l_ogbdb� b� jZaebqguo� l_e_dhffmgbdZpbhgguo l_ogheh]bc� \
f_^bpbgkdhc�ijZdlbd_�ijb\_eh�d�\hagbdgh\_gbx�kh\_jr_ggh�gh\hc hljZkeb a^jZ\hhojZg_gby��
l_e_f_^bpbg_.
����L_e_f_^bpbgZ� �]j_q�� ©WHOHª� ��^bklZgpby��eZ]�� ©PHGHULª�bae_q_gb_�� ��bkihevam_l� we_dljhggu_

dhffmgbdZpbb� b� bgnhjfZpbhggu_� l_ogheh]bb� ^ey� h[_ki_q_gby� f_^bpbgkdhc� ihfhsb� gZ

jZkklhygbb�� J_^dbc� l_jfbg� ©l_e_a^hjh\v_ª� h[hagZqZ_l� bkihevah\Zgb_� bgnhjfZpbhgguo

dhffmgbdZpbc� \� f_^bpbgkdhf� h[mq_gbb�� gZmqghc� ^_yl_evghklb�� ijhnbeZdlbd_�� Z^fbgbkljb�

jh\Zgbb�

����I_j\Zy�l_e_f_^bpbgkdZy�fZgbimeypby�[ueZ�ijh\_^_gZ�^hdlhjhf�0LFKDHO�?�'H�%DNH\D�\�����

]h^m��K� ihfhsvx� kimlgbdZ� bgl_jdhglbg_glZevguo� khh[s_gbc� ©(DUO\� %LUGª� b� bgl_jZdlb\guo

l_e_\babhgguo� kbkl_f� ^hdlhj�� gZoh^ykv� \� k\h_c� j_ab^_gpbb� \� KR:�� ih^]hlh\be�� ke_^be� aZ

oh^hf�b�dhgljhebjh\Ze�hi_jZpbx�gZ�hldjulhf�k_j^p_��ijh\h^ysmxky�\�@_g_\_� �R\_cpZjby�

[20].
�����H^gbf� ba� ]eZ\guo� ^hklhbgkl\� l_e_f_^bpbgu� y\ey_lky� \hafh`ghklv� ijb[eb�ablv

\ukhdhd\Zebnbpbjh\Zggmx� b� ki_pbZebabjh\Zggmx� ihfhsv� \� hl^Ze_ggu_� jZchgu�� HdZaZgb_

l_e_f_^bpbgkdhc�ihfhsb�oZjZdl_jbam_lky�ij_bfms_kl\_ggh�^\mfy�ijbagZdZfb�

� \b^� i_j_^Z\Z_fhc� bgnhjfZpbb� �hibkZgb_� bklhjbb� [he_agb�\b^_hbah[jZ`_gby

wg^hkdhibq_kdhc� b� MA�dZjlbgu�� j_gl]_gh\kdbo� kgbfdh\�� fbdjhkdhibq_kdbo� fZadh\�� ^Zggu_

eZ[hjZlhjguo�ZgZebah\�b�l�i���

� kihkh[�i_j_^Zqb�bgnhjfZpbb��l_e_nhggu_�ebgbb��kimlgbdh\Zy�b�khlh\Zy�k\yav�b�l�i���
����<�gZklhys__�\j_fy�ih^�l_e_f_^bpbghc��qZs_�ihgbfZ_lky�ijh\_^_gb_�l_e_dhgkmevlZpbc�beb

m^Ze_gguo�dhgkmevlZpbc�

����Ijhkl_crbf� \b^hf� l_e_f_^bpbgu� y\ey_lky� dhgljhev� b� dhgkmevlbjh\Zgb_� � [hevgh]h

f_^bpbgkdhc� k_kljhc� k� ihfhsvx� l_e_nhgghc� k\yab�� Keh`gZy� l_e_f_^bpbgkdZy� kbkl_fZ

bkihevam_l� bgl_jZdlb\gh_� \b^_h� b� Zm^bhdZgZeu�� HgZ� khklhbl� ba� klZg^Zjlguo

\ukhdhkdhjhklguo�l_e_nhgguo�ebgbc��pbnjh\uo�bgnhjfZpbhgguo�l_ogheh]bc��dhfivxl_jh\�

i_jbn_jbq_kdh]h� h[hjm^h\Zgby�� \hehdhgghc� hilbdb�� kimlgbdh\� k\yab�� ijh]jZffgh]h

h[_ki_q_gby�

����>ey�ijh\_^_gby�l_e_dhgkmevlZpbc�bkihevamxlky�kZfu_�jZaghh[jZagu_�l_ogh�eh]bb��gZb[he__

jZkijhkljZg_ggu_�ba�gbo���l_e_fhklu�b�i_j_^ZqZ�bgnhjfZpbb�q_j_a�,QWHUQHW�\�j_`bf_�RQ�OLQH

beb�q_j_a�H�PDLO��we_dljhggmx�ihqlm��

���<�gZklhys__�\j_fy�kms_kl\m_l�ljb�hkgh\guo�gZijZ\e_gby�l_e_f_^bpbgu�

1)  l_e_dhgn_j_gpbb��dhgkmevlZpbb��ihfhsv�\�ijbgylbb�j_r_gbc�b�l�^���

2)  fhgblhjbg]�b�[bhjZ^bhl_e_f_ljby�
3)  mijZ\e_gb_�iZpb_glZfb�gZ�jZkklhygbb�
<hafh`ghklb�l_e_f_^bpbgu�bkihevamxlky�

1)  ]jZ`^Zgkdhc� f_^bpbghc� �k\yav� f_`^m� ]hjh^kdbfb� b� k_evkdbfb� jZchgZfb�� ^bZ]ghklbdZ� b
fhgblhjbg]�iZpb_glh\�b�l�^���

2)  \h_gghc�f_^bpbghc� �e_q_gb_�[h_\hc� ljZ\fu�gZ�ihe_�[hy�ijb� agZqbl_evghf� _]h�hl^Ze_gbb�
dhgkmevlbjh\Zgb_��lxj_fgu_�kbkl_fu�b�l�^����\�qZklghklb�lZdZy�kbkl_fZ�[ueZ�j_Zebah\ZgZ�<FN

KR:� ^ey� k\yab� f_`^m� GZpbhgZevguf� F_^bpbgkdbf� P_gljhf� <FN� �KR:�� b� \h_ggufb

qZklyfb��^bkehpbjh\Zggufb�\�AZ]j_[_��Ohj\Zlby��

3)  jZaebqgufb�kbkl_fZfb� a^jZ\hhojZg_gby��\�lhf�qbke_�^ey�\_l_jZgh\� �gZijbf_j��ijh]jZffu
9$� b� 'R'�fbgbkl_jkl\Z� h[hjhgu�KR:��F_^bdwcj� �0HGLFDUH�� bkihevam_l� l_e_jZ^bheh]bx�� \

qZklghklb� ^ey� bgl_jij_lZpbb� we_dljhdZj^bh�� b� wgp_nZeh]jZff�� F_^bdwc^� �0HGLFDLG�� k

ihfhsvx�l_e_f_^bpbgkdbo�kbkl_f�h[t_^bgbe����rlZlh\� [19].
   I_j\u_�klZlvb�k�hkgh\gufb�dhgp_ipbyfb�l_e_f_^bpbgu�m\b^_eb�k\_l�\������]h^m�



���JZa\blb_�dhfivxl_jguo�l_ogheh]bc�b�fbgbZlxjbaZpbb�we_dljhgbdb�y\eyxlky�gh\uf�lheqdhf

d�jZa\blbx�[bhjZ^bhl_e_f_ljbb��;JLF����j_]bkljZpbb�nbabheh�]bq_kdbo�^Zgguo�gZ�jZkklhygbb

ihkj_^kl\hf� jZ^bhk\yab�� <u^_eyxl� ke_^mxsb_� \b^u� ;JLF�� ^bklZgpbhggZy� �[hjlh\Zy� b

klZpbhgZjgZy���^bgZfbq_kdZy��wg^hjZ�^bhahg^bjh\Zgb_��j_ljZgkeypbhggZy�

����AZ� ihke_^gb_� ��� e_l� gZdhie_g� agZqbl_evguc� hiul� ih� kha^Zgbx� jZaebqguo� [bh�

jZ^bhl_e_f_ljbq_kdbo�ijb[hjh\�b�kbkl_f��GZijbf_j�� ]jmiihc�mq_guo�ih^�jmdh\h^kl\hf�<�<�

Jha_g[eZlZ� b� E�K�>hf[jh\kdh]h�� gZ� [Za_� eZ[hjZlhjbb� f_^bpbgkdhc� jZ^bhwe_dljhgbdb

K\_j^eh\kdh]h� ]hjh^kdh]h� \jZq_[gh�nbadmevlmjgh]h� ^bkiZgk_jZ� b� eZ[hjZlhjbb

nmgdpbhgZevghc� ^bZ]ghklbdb� K\_j^eh\kdh]h� GBB� ]b]b_gu� ljm^Z� b� ijhniZlheh]gb�

kdhgkljmbjh\Zgh� ��� ijb[hjh\�� jZ^bhimevkhnhgu� �JI������� ����� jZ^bhig_\fh]jZnu� �JI=�������

jZ^bhig_\hfhf_lju��JIF��������dhf[bgbjh\Zggu_�jZ^bhl_e_f_ljbq_kdb_�ijb[hju� �DJI�������

�F�����AF������i_j_^Zxsb_�mkljhckl\Z [16].
�����Bgl_j_kgu_� j_amevlZlu� ihemq_gu� b� gZ� dZn_^j_� ghjfZevghc� nbabheh]bb� >hg_pdh]h

f_^bpbgkdh]h� bgklblmlZ� \� ���������� ]h^Zo�� A^_kv� \i_j\u_� [ueZ� j_Zebah\ZgZ

jZ^bhl_e_f_ljbq_kdZy� j_]bkljZpby� qZklhlu� k_j^_qguo� khdjZs_gbc� m� rZol_jh\� \h� \j_fy

ijhba\h^kl\_gghc� ^_yl_evghklb� \� Z]j_kkb\guo� b� \aju\hhiZkguo� mkeh\byo� m]hevguo� rZol

>hg[ZkkZ��Ihemq_ggu_� j_amevlZlu� [ueb� iheh`_gu� \� hkgh\m� jZajZ[hlZgguo�nbabheh]bq_kdb�

h[hkgh\Zgguo�jZpbhgZevguo�j_`bfh\�ljm^Z�b�hl^uoZ [11,12].
����>h\hevgh�lsZl_evgh�[ueb�jZajZ[hlZgu�h[sb_�ih^oh^u�d�ijh_dlbjh\Zgbx�fgh]hdZgZevguo

kbkl_f�j_]bkljZpbb�j_amevlZlh\�baf_j_gbc [1,4].
����;hevrbgkl\h� jZajZ[hlZgguo� ijb[hjh\� bkihevah\Zebkv� \� kihjlb\ghc� b� wdki_jbf_glZevghc

f_^bpbg_�

����Wlh� ijb[hju� ^ey� i_j_^Zqb� we_dljhfbh]jZff�� khklhysb_� ba� mkbebl_e_c� [bhihl_gpbZeh\�

]_g_jZlhjh\� ih^g_kms_c� b� i_j_^ZlqbdZ�� ijb_fgbdZ�� lj_oa\_gguo� nbevljh\� khkj_^hlhq_gghc

k_e_dpbb��^_rbnjZlhjh\�b� kZfhibkp_\� �jZ^bmk�^_ckl\by�ijb� qm\kl\bl_evghklb� ijb_fgbdZ� ��

fd\�^h�����f� [5].
����Fgh]hqbke_ggu_� ;JLF� kbkl_fu�� bkihevah\Zebkv� ^ey� bamq_gby� nmgdpbc� k_j^pZ�

[bhjZ^bhl_e_f_ljby� qZklhlu� k_j^_qguo� khdjZs_gb�ih� l_e_]jZnghfm�ijbgpbim�i_j_^Zqb� �\_k

i_j_^ZlqbdZ�k�iblZgb_f�����]��]Z[Zjblu���o��o��ff��jZ^bmk�^_ckl\by���������f��\�aZ\bkbfhklb

hl�kihkh[Z�ijb_fZ���\_k�ijb_fgbdZ�����]��]Z[Zjblu����o��o���ff���j_]bkljZpby�[bhlhdh\�furp

k_j^pZ�� jZaebqguo� kbeh\uo� dhfihg_glh\�f_lh^hf� l_gahjhf_ljbb� b� ^j�� k� ihfhsvx� ^Zlqbdh\

j_abklhjgh]h�lbiZ��\_k�ghkbfhc�qZklb�^\modZgZevghc�kbkl_fu�k�iblZgb_f�����]��\_k�ijb_fghc

qZklb� ���� ]��� lj_odZgZevgZy�;JLF� kbkl_fZ�gZ� hkgh\_� jZ^bhklZgpbb� ©EZklhqdZª� b� mkljhckl\Z

^ey�kbgojhgghc�i_j_^Zqb�WD=�\� lj_o�hl\_^_gbyo��Ijb[hju�fgh]hdjZlgh� mkh\_jr_gklh\Zebkv

[14].
����H^gZdh�� kh� \j_f_g_f� ihy\bebkv� ;JLF� ijb[hju� ^ey� bkihevah\Zgby� \� l_jZi_\lbq_kdbo� b

objmj]bq_kdbo� hl^_e_gbyo�� ^bkiZgk_jZo� �� wlh� jZaebqgu_� dhfie_dku� ^ey� dhgljhey� b

fhgblhjbg]Z [3].
�����LZd�� \� gZklhys__� \j_fy� \� >hg_pdhf� ]hkm^Zjkl\_gghf� f_^bpbgkdhf� mgb\_jkbl_l_

bf�F�=hjvdh]h� nmgdpbhgbjm_l� jZajZ[hlZggZy� gZ� dZn_^j_� f_^�bgnhjfZlbdb�� [bhnbabdb� k

dmjkhf� f_^bpbgkdhc� ZiiZjZlmju� l_e_f_ljbq_kdZy� Z\lhfZlbabjh\ZggZy� kbkl_fZ� ^ey

j_]bkljZpbb� b� ZgZebaZ� WD=�� WlZ� kbkl_fZ� khklhbl� ba� [ehdZ� j_]bkljZpbb� WD=� m� [hevgh]h� \

mkeh\byo� klZpbhgZjZ� b� [ehdZ� i_j_^Zqb� ih� l_e_nhgghfm� dZgZem� k\yab� \� dhfivxl_jguc� p_glj

mgb\_jkbl_lZ��]^_�b�hkms_kl\ey_lky�ZgZeba�WD= [18].
Kj_^b�i_jki_dlb\�jZa\blby�l_e_f_^bpbgu�\�MdjZbg_�fh`gh�gZa\Zlv�

� jZajZ[hldZ�b�ijhba\h^kl\h�hl_q_kl\_gguo�l_e_f_^bpbgkdbo�kbkl_f�
� jZa\_jlu\Zgb_� l_e_dhgkmevlZpbhgguo� imgdlh\� gZ� [Za_� \_^msbo h[eZklguo� [hevgbp� b
^bZ]ghklbq_kdbo�p_gljh\�

� kha^Zgb_�gZpbhgZevghc�f_^bpbgkdhc�k_lb�MdjF_^G_l�



� gZeZ`b\Zgb_�dhglZdlh\�k�aZjm[_`gufb�l_e_dhgkmevlZpbhggufb debgbdZfb�
� ijh\_^_gb_�m^Ze_ggh]h�h[mq_gby�ih�jZaebqguf�h[eZklyf�f_^bpbgu�
� hj]ZgbaZpby�kbkl_fu�ieZlghc�l_e_f_^bpbgkdhc�ihfhsb�

� kha^Zgb_�gZpbhgZevghc�l_e_f_^bpbgkdhc�k_lb�

=eZ\Z�II ��KljmdlmjZ�l_e_f_^bpbgkdbo�kbkl_f

����<k_� l_e_f_^bpbgkdb_� kbkl_fu� �beb� ;JLF� kbkl_fu�� ke_^m_l� jZa^_eblv� gZ� ^\_ � hkgh\gu_
]jmiiu�

����Kj_^kl\Z�m^Ze_ggh]h�dhgkmevlbjh\Zgby��^bZ]ghklbdb�b�h[mq_gby�

����Kj_^kl\Z�m^Ze_ggh]h�fhgblhjbg]Z�`bag_gguo�nmgdpbc��;JLF�kbkl_fu��

��Hkgh\hc� ex[hc� l_e_f_^bpbgkdhc� b� kbkl_fu� i_j\hc� ]jmiiu� y\ey_lky� [Zah\Zy� jZ[hqZy

klZgpby.
���K� ihfhsvx� ;JK� ijhba\h^blky� lsZl_evgh_� \k_klhjhgg__� h[ke_^h\Zgb_� iZpb_glZ� k

h^gh\j_f_gghc� i_j_^Zq_c� khhl\_lkl\mxs_c� bgnhjfZpbb� ijhba\hevghfm dhebq_kl\m

mqZklgbdh\�l_dms_]h�dhgkbebmfZ��\b^_hdhgn_j_gpbb��

���;Zah\Zy� jZ[hqZy� klZgpby� �;JK�� � �� wlh� dhfie_dk� ZiiZjZlmju� b� ijh]jZffgh]h h[_ki_q_gby�
ij_^klZ\eyxsbc� kh[hc� fgh]hijhnbevgh_� b� fgh]haZ^Zqgh_� jZ[hq__� f_klh� ki_pbZebklZ� k

\hafh`ghklyfb� \\h^Z�� h[jZ[hldb�� ij_h[jZah\Zgby� \u\h^Z�� deZkkbnbdZpbb� b� Zjob\bjh\Zgby
h[s_ijbgyluo� \b^h\� debgbq_kdhc f_^bpbgkdhc� bgnhjfZpbb�� Z� lZd`_� ijh\_^_gby

l_e_dhgn_j_gpbc�� ;JK� y\ey_lky ki_pbZebabjh\Zgguf� f_^bpbgkdbf� ZiiZjZlgh�ijh]jZffguf
dhfie_dkhf�� ij_^gZagZq_gguf� ^ey� bkihevah\Zgby� \� f_^bpbgkdbo� mqj_`^_gbyo�� gZmqguo

p_gljZo  b�mq_[guo� aZ\_^_gbyo�\�p_eyo�ijh\_^_gby�l_e_dhgn_j_gpbc�jZaebqgh]h�kh^_j`Zgby�
hj]ZgbaZpbb� b� ijh\_^_gby� m^Ze_gguo� f_^bpbgkdbo� dhgkmevlZpbc�� hj]ZgbaZpbhggh�

f_lh^bq_kdbo�\hijhkh\��ihemq_gby�b�ij_^hklZ\e_gby�[b[ebhl_qghc� gZmqghc��mq_[ghc�b�bghc
f_^bpbgkdhc� bgnhjfZpbb�� \� p_eyo� j_r_gby� bguo� aZ^Zq� klhysbo� i_j_^� f_^bpbgkdbfb

mqj_`^_gbyfb��hj]ZgbaZpbyfb��aZ\_^_gbyfb�b�kbkl_fZfb [21,22].
    ;JK�l_e_f_^bpbgu�h[jZah\ZgZ��gh g_�h]jZgbq_gZ��ke_^mxsbfb�we_f_glZfb�

����;Zah\uc�dhfivxl_j��k�ijhp_kkhjhf�g_�gb`_�75 Mhz):
� p\_lghc�^bkie_c�k�\ukhdhc�jZaj_rZxs_c�kihkh[ghklvx�

� klZg^ZjlgZy�deZ\bZlmjZ�
� gZdhibl_ev�bgnhjfZpbb�^ey�Zjob\bjh\Zgby�^Zgguo�
� klZg^Zjlguc�^bkdh\h^�������
� ^bkdh\h^�&'�520�

� mkljhckl\Z�khijy`_gby�k�pbnjh\ufb�i_jbn_jbcgufb�mkljhckl\Zfb�
� mkljhckl\h�k_l_\h]h�khijy`_gby�
� mkljhckl\h�\\h^Z�\u\h^Z�a\mdZ�
� mkljhckl\h�\\h^Z�\u\h^Z�\b^_h�
����Dhfie_dl�mgb\_jkZevguo�i_jbn_jbcguo�mkljhckl\�

� p\_lghc�kdZg_j�
� pbnjh\h_�nhlh]jZnbq_kdh_�mkljhckl\h�
� \g_rgbc�gZdhibl_ev�gZ�fZ]gblh�hilbq_kdbo�^bkdZo�beb�fZ]gblghc�e_gl_�

� ijbgl_j�
� i_j_dexqZl_ev�\b^_hkb]gZeh\��\b^_h�k\bq_j��gZ���beb�[he__�\oh^Z�
� \b^_hdZf_jZ�
� Zm^bh�fbdr_j�gZ���beb�[he__�\oh^Z�

� fbdjhnhg�bg^b\b^mZevgh]h�ihevah\Zgby�



� kl_j_hnhgbq_kdbc�mkbebl_ev�a\mdZ�k�]jhfdh]h\hjbl_eyfb�
����Dhfie_dl�ki_pbZebabjh\Zgguo�mkljhckl\�

� [bghdmeyjguc�fbdjhkdhi�k�\b^_hgZkZ^dhc�
� we_dljhgguc�kl_lhkdhi�
� wg^hkdhibq_kdbc�dhfie_dl�k�gZkZ^dZfb�b�fbdjh\b^_hdZf_jhc�
� mkljhckl\h�hpbhnjh\db�we_dljh]jZff�
� mkljhckl\h�hpbnjh\db�j_gl]_gh]jZff�
� ijhqZy�f_^bpbgkdZy�^bZ]ghklbq_kdZy�ZiiZjZlmjZ�
����Ijhq__�h[hjm^h\Zgb_�

� klZg^Zjlgh_�hk\_lbl_evgh_�h[hjm^h\Zgb_�
� hk\_lbl_ev�f_^bpbgkdbc�gZihevguc�
� dmr_ldZ�kfhljh\Zy�\ukhlhc�hdheh���f�

� \b^_hfZ]gblhnhg�6�9+6�
� g_]Zlhkdhi�
���Ijh]jZffgh_� h[_ki_q_gb_� ;JK� \� h[s_f� \b^_� h[jZah\Zgh� �gh� lZd� `_� g_� h]jZgbq_gh��

ke_^mxsbf�

� hi_jZpbhggZy�kbkl_fZ�dhfivxl_jZ�
� fgh]hhdhgguc�ihevah\Zl_evkdbc�bgl_jn_ck�
� ijh]jZffgh_�h[_ki_q_gb_�k_l_\h]h�khijy`_gby�
� ijh]jZffgh_�h[_ki_q_gb_�k�hkgh\gufb�bgkljmf_glZfb�Bgl_jg_lZ�
� ijh]jZffgh_�h[_ki_q_gb_�khijy`_gby�k�i_jbn_jbcgufb�mkljhckl\Zfb�
� gZ[hj�ijh]jZff�^ey�jZ[hlu�k�l_dklZfb��dbjbeebpZ�b�eZlbgbpZ��b�hnbkghc
]jZnbdhc�

� gZ[hj�ijh]jZff�^ey�jZkrbj_gghc�h[jZ[hldb�bah[jZ`_gbc�

� gZ[hj�ijh]jZff�^ey�nhjfbjh\Zgby�[Zau�^Zgguo�iZpb_glh\�
� ijh]jZffgh_�h[_ki_q_gb_�^ey�ijh\_^_gby�bgl_jZdlb\guo�l_e_dhgn_j_gpbc�
� ijh]jZffgh_�h[_ki_q_gb_�^ey�ijh\_^_gby�l_e_dhgn_j_gpbc�k�h^gh\j_�
����f_gguf�mqZklb_f�[he__�^\mo�ihevah\Zl_e_c�k_l_c�Bgl_jg_lZ�

    <� dZq_kl\_� hkgh\u� ^ey� ;JK� fh]ml� \uklmiZlv� dhfivxl_jgu_� fh^meb�� j_Zebah\Zggu_� gZ
ZiiZjZlghc�[Za_�jZaebqguo�ijhba\h^bl_e_c��<�gZklhys__�\j_fy bkihevamxlky�q_luj_�hkgh\gu_
[Zau��beb�ieZlnhjfu��

� Apple Macintosh;
� Silicon Graphics;
� Sun SPARC;
� Intel PC.
<k_�q_luj_�ieZlnhjfu�\iheg_�fh]ml�y\eylvky�hkgh\hc�^ey�;JK�

��IeZlnhjfZ�$SSOH�0DFLQWRVK�

L_ogbq_kdb_�hkh[_gghklb�

� kha^ZgZ�gZ�[Za_�5,6&�ijhp_kkhjZ�3RZHU3&�nbjfu�0RWRUROD�

� \\h^� bgnhjfZpbb� ijhba\h^blky�� q_j_a� bgl_jn_ck� 6&6,� b� q_j_a� ZiiZjZlmjm� \\h^Z�\u\h^Z
\b^_h��b�Zm^bh�kb]gZeh\�

� klZlbq_kdb_�\b^_hbah[jZ`_gby��njZ]f_glu�\b^_h�beb�a\mdh\hc�bgnhjfZpbb�\\h^ylky�q_j_a
ieZlu�hpbnjh\db�\b^_h��b�Zm^bhkb]gZeh\�

� k_l_\Zy�ih^^_j`dZ�\dexqZ_l�\�k_[y�bgl_jn_cku�(WKHUQHW����%DVH7� ��%DVH���b�7RNHQ5LQJ�
� ih^dexq_gby� d� ]eh[Zevguf� k_lyf�� q_j_a� fh^_fu� ih� ijhlhdheZf� 6/,3 b� 333� �kdhjhklv
i_j_^Zqb�^Zgguo����������������[h^��

Ij_bfms_kl\Z�

� ]jZnbq_kdZy�ih^kbkl_fZ�\ukhdh]h�dZq_kl\Z�b�ohjhrZy�bgl_]jZpby dhfihg_glh\�
� ijb�ijZ\bevghf�ij_^\Zjbl_evghf�dhgnb]mjbjh\Zgbb�b�jZ[hlZxs_c l_ogbq_kdhc�ih^^_j`d_



l_dmsb_�gZkljhcdb�fh`_l�hkms_kl\eylv�dhg_qguc�ihevah\Zl_ev

G_^hklZldb�

� hlkmlkl\b_� j_Zevghc� fgh]haZ^Zqghklb� b� kj_^kl\� h]jZgbq_gby� ^hklmiZ b� khojZg_gby

dhgnb^_gpbZevghklb�^Zgguo�

� hlkmlkl\b_��\�gZklhys__�\j_fy��ih^^_j`db�0XOWLFDVW�,3�

� g_\hafh`gZ� aZibkv� b� \hkijhba\_^_gb_� \b^_h� \ukhdh]h� dZq_kl\Z� �jZaj_r_gb_� ���o����� ��

dZ^jh\�k_d��� b� \b^_h� \� j_Zevghf� \j_f_gb� ^ey \b^_hdhgn_j_gpbc� �jZaj_r_gb_� ���o����� ��

dZ^jh\�k_d���

IeZlnhjfZ�6LOLFRQ�*UDSKLFV�

L_ogbq_kdb_�hkh[_gghklb�

� RISC�ijhp_kkhju�k�Zdk_e_jbjh\Zggufb�\gmlj_ggbo�ih^kbkl_fZfb�
� <\h^�bgnhjfZpbb�ijhba\h^blky�q_j_a�bgl_jn_ck�6&6,�b�ZiiZjZlmjm \\h^Z�\u\h^Z�\b^_h��b
Zm^bh�kb]gZeh\�

� ih^^_j`b\Zxlky�klZg^Zjlu�176&�b�3$/�
� K_l_\Zy� ih^^_j`dZ� \dexqZ_l� \� k_[y� bgl_jn_ck� (WKHUQHW� ��%DVH7� \ klZg^Zjlghc

dhgnb]mjZpbb�

� hi_jZpbhggZy�kbkl_fZ���81,;�
� ijhfure_gguc�klZg^Zjl���hdhggZy�kbkl_fZ�;ZLQGRZ�

Ij_bfms_kl\Z�

� hkgh\Z� ^ey� ihkljh_gby� pbnjh\uo� dhfie_dlh\� ^ey� ijhn_kkbhgZevghc  h[jZ[hldb� \b^_h�
dhfivxl_jghc�fmevlbiebdZpbb�b�ebg_cgh]h�b�g_ebg_cgh]h�fhglZ`Z��\bjlmZevghc�j_Zevghklb�

� \hafh`ghklv�jZ[hlu�\�fgh]hihevah\Zl_evkdhf�j_`bf_�
� \ukhdZy�kl_i_gv�aZsblu�^Zgguo�

� h[yaZl_evgh_�gZebqb_�ijh]jZffgh]h�h[_ki_q_gby�^ey�jZ[hlu�\�Internet;
� bf__lky� iZd_l� ijbeh`_gbc� ^ey� \b^_hdhgn_j_gpbc�� jZ[hlZxsbc� k Multicast IP (MBONE
tools).
G_^hklZldb�

� g_h[oh^bfZ� \ukhdZy� d\ZebnbdZpby� i_jkhgZeZ� beb� ki_pbZevguc� khljm^gbd� ^ey

dhgnb]mjbjh\Zgby�b�ih^^_j`Zgby�kbkl_fu�

IeZlnhjfZ�6XQ�63$5&

L_ogbq_kdb_�hkh[_gghklb�

� jZ[hlm�\�j_`bf_�k_j\_jh\�[Za�^Zgguo�b�\ukhdhwnn_dlb\guo�[bag_k�dhfivxl_jh\�
� \\h^�bgnhjfZpbb�ijhba\h^blky�q_j_a�bgl_jn_ck� 6&6,�b�ZiiZjZlmjm \\h^Z�\u\h^Z�\b^_h��b
Zm^bh�kb]gZeh\�

� k_l_\Zy�ih^^_j`dZ�\dexqZ_l�\�k_[y�bgl_jn_cku�(WKHUQHW��7RNHQ5LQJ� ArcNet;
� hi_jZpbhggZy�kbkl_fZ���81,;�
� \hafh`ghklv�jZ[hlu�\�fgh]hihevah\Zl_evkdhf�j_`bf_�
� \ukhdZy�kl_i_gv�aZsblu�^Zgguo�

� h[yaZl_evgh_�gZebqb_�ijh]jZffgh]h�h[_ki_q_gby�^ey�jZ[hlu�\�Internet.
Ij_bfms_kl\Z�

� \hafh`ghklv� ijh\_^_gby� \b^_hdhgn_j_gpbb� k� g_kdhevdbfb� mqZklgbdZfb� h^gh\j_f_ggh� b
\uiheg_gb_�nhgh\uo�k_l_\uo�ijhp_kkh\�

G_^hklZldb�

� ]jZnbq_kdb_�b�a\mdh\u_�ih^kbkl_fu�g_�y\eyxlky�qZklvx�klZg^Zjlghc�dhgnb]mjZpbb�
� hlghkbl_evgh�gbadbc�mjh\_gv�pbnjh\hc�h[jZ[hldb�\b^_hbgnhjfZpbb�
IeZlnhjfZ�,QWHl
L_ogbq_kdb_�hkh[_gghklb�

� kha^ZgZ�gZ�[Za_�Intel�kh\f_klbfuo�ijhp_kkhjh\�
� ih^^_j`b\Z_l�jy^�hi_jZpbhgguo�kbkl_f��06�:LQGRZV��06�:LQGRZV NT, IBM OS/2, UNIX,



LINUX;
� \\h^�bgnhjfZpbb�ijhba\h^blky�q_j_a�bgl_jn_ck� 6&6,�b�ZiiZjZlmjm \\h^Z�\u\h^Z�\b^_h��b
Zm^bh�kb]gZeh\�

� k_l_\Zy�ih^^_j`dZ�fh`_l�\dexqZlv�\k_�ba\_klgu_�gZ�^Zgguc�fhf_gl k_l_\u_�bgl_jn_cku�
lZd� dZd� ijb� ihy\e_gbb� gh\uo� klZg^Zjlh\� \� i_j\mx� hq_j_^v� jZajZ[Zlu\Zxlky� bgl_jn_ckgu_

fh^meb�^ey�ieZlnhjfu Intel PC;
� \hafh`ghklv�jZ[hlu�\�fgh]hihevah\Zl_evkdhf�j_`bf_�
� \ukhdZy�kl_i_gv�aZsblu�^Zgguo�

� h[yaZl_evgh_�gZebqb_�ijh]jZffgh]h�h[_ki_q_gby�^ey�jZ[hlu�\� Internet.
Ij_bfms_kl\Z�

� gZ� ^Zggmx� jZkkqblZg�rbjhdbc� ki_dlj� ^hihegbl_evgh]h� h[hjm^h\Zgby� dhgljhee_ju� 6&6,�
kbkl_fu� hpbnjh\db� \b^_h� b� \\h^Z� l_e_f_ljbq_kdhc bgnhjfZpbb�� bgl_jn_cku� ehdZevguo� b
]eh[Zevguo�k_l_c��aZdZagu_�kbkl_fu�b�l�^�

� dhgnb]mjbjh\Zgb_�b�ih^^_j`dZ�kbkl_fu�fh`_l�hkms_kl\eylvky�]jZfhlgufb�ihevah\Zl_eyfb

gZ�f_klZo�

G_^hklZldb�

� keh`gZy�bgl_]jZpbx�dhfihg_glh\�b��ke_^h\Zl_evgh��aZljm^gbl_evghklv�ihkljh_gby�_^bgh]h
dhfie_dkZ�;3& [21,22].

�����K� ^jm]hc� klhjhgu�� i_j\Zy� ]jmiiZ� kbkl_f� j_Zebam_lky� b� [he__� ijhklufb kihkh[Zfb�� k
ihfhsvx� ^\mo� dhfivxl_jh\�� kh_^bg_gguo� fh^_fghc� k\yavx� \hafh`gh� ijh\_^_gb_� k_ZgkZ
m^Ze_ggh]h�dhgkmevlbjh\Zgby�ih�

- we_dljhgghc�ihql_��\�lhf�qbke_��k�bkihevah\Zgb_f�chat�j_`bfZ�±�on-line ̂ bZeh]Z��
- Zm^bhdZgZem�

- \b^_hl_e_nhgm�

     Ijb�wlhf�i_j_^Z_lky�ex[Zy�bgnhjfZpby�\�\b^_�l_dklZ�beb�aZZjob\bjh\Zgguo ]jZnbq_kdbo�b
\b^_h� nZceh\�� Ke_^m_l� hlf_lblv�� qlh� ijb� ^Zgghf� \b^_� l_e_f_^bpbgkdbo� kbkl_f� bkdexq_gZ

\hafh`ghklv� bkke_^h\Zgby� iZpb_glZ� \� j_`bf_� real-time �l_dms_]h�� gZklhys_]h� \j_f_gb��

IjbgpbibZevgZy�ko_fZ�l_e_f_^bpbgkdhc�kbkl_fu�i_j\hc�]jmiiu�bah[jZ`_gZ�gZ�jbk���

Jbk����IjbgpbibZevgZy�ko_fZ�l_e_f_^bpbgkdhc�kbkl_fu�i_j\hc�]jmiiu

;JK

Dhfivxl_j

bkke_^h\Zl_ey

Dhfivxl_j

dhgkmevlZglZ���

Dhfivxl_j

dhgkmevlZglZ���

Dhfivxl_j

dhgkmevlZglZ�� N

We_dljhggZy

ihqlZ

:m^bhdZgZe

<b^_hl_e_nhg



����<lhjZy� ]jmiiZ� l_e_f_^bpbgkdbo� kbkl_f� �kh[kl\_ggh� [bhjZ^bhl_e_f_ljbq_kdb_ �;JLF�

kbkl_fu�� kem`Zl� ^ey� m^Ze_ggh]h� fhgblhjbg]Z� `bag_gguo� nmgdpbc� b� h[s_]h� khklhygby

h[ke_^m_fh]h� \� ijhp_kk_� \uiheg_gby� bf� g_dhc� Zdlb\ghc� ^_yl_evghklb�� <� kmsghklb�� ;JLF

kbkl_fu�ijbf_gyebkv�m`_�^Z\gh��\�kihjlb\ghc��dhkfbq_kdhc�f_^bpbg_���h^gZdh��ijh]j_kkb\gh_

jZa\blb_�dhfivxl_jghc� l_ogbdb��Z� lZd`_�fbgbZlxjbaZpby� we_dljhgguo�mkljhckl\�hldju\Zxl

gh\_� i_jki_dlb\u� ^ey� ^Zggh]h� \b^Z� l_e_f_^bpbgu�� \h_ggZy� f_^bpbgZ�� f_^bpbgZ� dZlZkljhn�

ex[u_�wdki_jbf_glZevgu_�jZ[hlu��m^Ze_gguc�fhgblhjbg]�khklhygby�[hevguo�k�ojhgbq_kdbfb

aZ[he_\Zgbyfb�k_j^pZ��^uoZl_evghc�b�fhq_\u^_ebl_evghc�kbkl_f� H[sZy�ko_fZ�;JLF�kbkl_fu

hljZ`_gZ�gZ�jbk���

Jbk����IjbgpbibZevgZy�ko_fZ�l_e_f_^bpbgkdhc�kbkl_fu�\lhjhc�]jmiiu

=eZ\Z III ��F_^bpbgkdZy�bgnhjfZpby��\b^u�b�klZg^Zjlu�

��;JK�l_e_f_^bpbgu�ijbkihkh[e_gZ�^ey�i_j_^Zqb�ex[h]h�\b^Z�f_^bpbgkdhc�bgnhjfZpbb��<k_

\b^u�f_^bpbgkdhc�bgnhjfZpbb�ih^jZa^_eyxlky�gZ�q_luj_�hkgh\gu_�]jmiiu�

� ZenZ\blgh�pbnjh\Zy�
� \bamZevgh�]jZnbq_kdZy�
1.  K_jhrdZevgZy�

2.  P\_lgZy�
3.  >bgZfbq_kdZy�
� a\mdh\Zy�
� dhf[bgbjh\ZggZy�

:enZ\blgh�pbnjh\Zy�bgnhjfZpby

������>ZggZy� dZl_]hjby� f_^bpbgkdhc� bgnhjfZpbb� h[jZah\ZgZ� ijhklufb� khh[s_gbyfb� \� \b^_

ibk_f� ^ey� we_dljhgghc� ihqlu� �e-mail�� beb� ijhkluf� ^bZeh]hf� ^\mo� � beb� [he__� ki_pbZebklh\
ihkj_^kl\hf�fh^_fghc�k\yab�\�chat-j_`bf_�

KlZlbq_kdZy�\bamZevgh�]jZnbq_kdZy�bgnhjfZpby

�K_jhrdZevgZy�\bamZevgh�]jZnbq_kdZy�bgnhjfZpby

���D� wlhc� dZl_]hjbb� f_^bpbgkdhc� bgnhjfZpbb� hlghkylky�� j_gl]_gheh]bq_kdb_� bah[jZ`_gby�

woh]jZffu�� wohdZj^bh]jZffu�� kpbglb]jZffu�� lhfh]jZffu�� ;JK� iha\hey_l� \\h^blv

k_jhrdZevgu_� bah[jZ`_gby� kh� klZg^Zjlguf� jZaj_r_gb_f� \� ���� ]jZ^Zpbc� ©k_jh]hª�

JZaj_rZxsZy�kihkh[ghklv�ijb�kdZgbjh\Zgbb�k�[mfZ`guo�beb�ie_ghqguo�ghkbl_e_c�khklZ\ey_l

hl����^h�����lhq_d�gZ�^xcf�b�hij_^_ey_lky�hi_jZlhjhf�gZ�hkgh\_�ijbgyluo�^ey�^Zggh]h�\b^Z

f_^bpbgkdh]h� bah[jZ`_gby� djbl_jb_\� beb� gZ� hkgh\_� mdZaZgbc� \jZqZ�� GZijbf_j�� gZb[he__

\ukhdh_�jZaj_r_gb_�lj_[m_lky�^ey�fZffh]jZff�b�j_gl]_gheh]bq_kdbo�kgbfdh\�hj]Zgh\�]jm^ghc

de_ldb��gZb[he__�gbadZy���^ey�kpbglb]jZff�b�g_dhlhjuo�woh]jZff�

Ijb[hj�iZpb_glZ Ijb[hj

bkke_^h\Zl_ey

JZ^bhk\yav

k�bkihev�

ah\Zgb_f

jZ^bhfh�

^_fZ



P\_lgZy�\bamZevgh�]jZnbq_kdZy�bgnhjfZpby

����D�^Zgghc�dZl_]hjbb�hlghkylky�p\_lgu_�f_^bpbgkdb_�bah[jZ`_gby��mqZkldh\�dh`b�b�\b^bfuo

kebabkluo� h[hehq_d� iZpb_glZ�� wg^hkdhibq_kdb_� � bah[jZ`_gby� �\gmlj_ggb_� kljmdlmju� ]eZa�

kebabklu_� h[hehqdb� `_em^hqgh�dbr_qgh]h� ljZdlZ�� kebabklu_� h[hehqdb� ]hjlZgb�� ghkZ�

hlhkdhibq_kdb_� bah[jZ`_gby� b� ^j��� Zjljhkdhibq_kdb_� b� eZiZjZkdhibq_kdb_� bah[jZ`_gby��

fbdjhkdhibq_kdb_� bah[jZ`_gby� �fZadb� djh\b�� pblheh]bq_kdb_� b� ]bklheh]bq_kdb_� kj_au�

[bhfbdjhkdhiby�b�^j����bah[jZ`_gby��]_g_jbjm_fu_�^bZ]ghklbq_kdbf�h[hjm^h\Zgb_f� �p\_lgh_

^hiie_jh\kdh_�dZjlbjh\Zgb_��we_dljhdZj^bh]jZffu��^jm]b_�we_dljhnbabheh]bq_kdb_�^Zggu_�b

^j����;JK�iha\hey_l�\\h^blv�p\_lgu_�bah[jZ`_gby�\�nhjfZl_�����beb����fbeebhgh\�p\_lh\��Ijb

kdZgbjh\Zgbb� k� [mfZ`guo� beb� ie_ghqguo� ghkbl_e_c� ijhkljZgkl\_ggZy� jZaj_rZxsZy

kihkh[ghklv� khklZ\ey_l� hl� ��� ^h� ���� lhq_d� gZ� ^xcf�Ijb� ©aZo\Zl_ª� dZ^jh\� \b^_hkb]gZeZ� k

mgb\_jkZevguo� b� ki_pbZebabjh\Zgguo� \b^_hdZf_j� ;JK� kihkh[gZ� ijbgbfZlv� \b^_hkb]gZe� \

nhjfZlZo�3$/��6(&$0��b�176&��Ijb�ihemq_gbb�p\_lguo�bah[jZ`_gbc�ijb�ihfhsb�\b^_h��b

nhlhdZf_j�;JK�iha\hey_l�ijhba\h^blv�ij_^\Zjbl_evgmx�gZkljhcdm�beb�i_j\bqgmx�dhjj_dpbx

k�mq_lhf�mkeh\bc�hk\_s_gghklb��\�lhf�qbke_�lbiZ�bklhqgbdZ�hk\_s_gby�

>bgZfbq_kdZy�\bamZevgh�]jZnbq_kdZy�bgnhjfZpby

���;JK� iha\hey_l� \\h^blv�� ojZgblv� b� \u\h^blv� ^bgZfbq_kdmx� \bamZevgh�]jZnbq_kdmx

bgnhjfZpbx� �� \b^_h�f_^bpbgkdh]h� kh^_j`Zgby��Ijbf_jZfb� ih^h[ghc� bgnhjfZpbb� y\eyxlky

ihoh^dZ� iZpb_glZ�� fbfbdZ� beb� km^hjh]b�� kmoh`bevgu_� j_ne_dku�� j_Zdpby� ajZqdZ� gZ� k\_l�

]_g_jbjm_fh_�^bZ]ghklbq_kdbf�h[hjm^h\Zgb_f��^bgZfbq_kdh_�bah[jZ`_gb_�

A\mdh\Zy�bgnhjfZpby

���A\mdh\Zy�bgnhjfZpby�\dexqZ_l�j_qv��mkbe_ggu_�we_dljhgguf�kihkh[hf�_kl_kl\_ggu_� a\mdb

q_eh\_q_kdh]h� hj]ZgbafZ� b� a\mdh\u_� kb]gZeu�� ]_g_jbjm_fu_� f_^bpbgkdbf� h[hjm^h\Zgb_f�

Ijbf_jZfb� j_q_\hc� bgnhjfZpbb� y\ey_lky� dhff_glZjbc� e_qZs_]h� \jZqZ�� j_qv� iZpb_glZ� k

g_\jheh]bq_kdhc� beb� ikbobq_kdhc� iZlheh]b_c�� j_qv� iZpb_glZ� k� iZlheh]b_c� ]hjlZgb�

?kl_kl\_ggu_�a\mdb�hj]ZgbafZ�mkbeb\Zxlky�ijb�ihfhsb�we_dljhggh]h�kl_lhkdhiZ�b�\\h^ylky�\

;JK� ihkj_^kl\hf� mkljhckl\Z� \\h^Z� a\mdZ�� Ijbf_ju� bgnhjfZpbb� wlh]h� lbiZ�� lhgu� k_j^pZ�

khkm^bkluc� rmf�� i_jbklZevlbq_kdb_� rmfu� dbr_qgbdZ�� Ijbf_ju� a\mdh\uo� kb]gZeh\�

]_g_jbjm_fuo� f_^bpbgkdbf� h[hjm^h\Zgb_f�� ^hiie_jh\kdb_� kb]gZeu� djh\hlhdZ� ijb

wohdZj^bh]jZnbb�� nehmf_ljbq_kdb_� kb]gZeu�� kb]gZeu� hl� n_lZevguo� fhgblhjh\� b� ^j�� ;JK

h[_ki_qb\Z_l� j_]bkljZpbx� b� \hkijhba\_^_gb_� a\mdZ� qZklhlhc� hl� ��� ^h� ������ =p� ih� ^\mf

dZgZeZf��kl_j_h��

Dhf[bgbjh\Zggu_�\b^u�bgnhjfZpbb

��Hkgh\guf� dhf[bgbjh\Zgguf� \b^hf� bgnhjfZpbb� \� jZ[hl_� ;JK� y\ey_lky� khq_lZgb_

^bgZfbq_kdhc�\bamZevghc�bgnhjfZpbb� kh� a\mdh\hc��H^gZdh�� \iheg_� \hafh`gh�bkihevah\Zgb_

khq_lZgby�\u\h^Z�\bamZevghc�b�ZenZ\blgh�pbnjh\hc�bgnhjfZpbb�

KlZg^Zjlu�i_j_^Zqb�f_^bpbgkdhc�bgnhjfZpbb

���Kms_kl\m_l�[hevrh_�dhebq_kl\h�jZaebqguo�klZg^Zjlh\�^ey�i_j_^Zqb�\k_o�\b^h\�f_^bpbgkdhc

bgnhjfZpbb��$670��$6&�;���� ,(((�0(',;��1&3'3��+/���',&20�b�l�i��Ihwlhfm��\k_�[he__

hklSh�\klZ_l�\hiShk�h�kha^Zgbb�_^bgh]h�klZg^ZjlZ�h[f_gZ�f_^bpbgkdbfb�^Zggufb�

   DZ`^Zy� ]jmiiZ� ih� jZajZ[hld_� klZg^Zjlh\� bf__l� g_dhlhjmx� ki_pbZebaZpbx�� lZd� $6&� ;��1
aZgbfZ_lky� \g_rgbfb� klZg^ZjlZfb� h[f_gZ� we_dljhggufb� ^hdmf_glZfb�� $670� (������ �

klZg^ZjlZfb� h[f_gZ� ^Zggufb� eZ[hjZlhjguo� l_klh\�� ,(((� 3����� klZg^ZjlZfb� h[f_gZ

f_^bpbgkdbfb�^Zggufb��©0(',;ª���$&5�1(0$�',&20�klZg^ZjlZfb��k\yaZggufb�k�h[f_ghf

bah[jZ`_gbc�b�l�^�

��GZb[he__�k_jv_agu_�b�bgl_gkb\gh�jZa\b\Zxsb_ky�klZg^Zjlu�gZoh^yl�ijh]jZffgh�ZiiZjZlgmx

ih^^_j`dm�m�lZdbo�djmiguo�ijhba\h^bl_e_c�f_^bpbgkdhc�l_ogbdb��dZd�3KLOLSV��6LHPHQV��$FXVRQ

b�^jm]b_�



���<� KR:�� \� ����� ]h^m� :f_jbdZgkdbf� gZpbhgZevguf� bgklblmlhf� klZg^Zjlh\� �$16,�� [ue

ml\_j`^_g�gZpbhgZevguc�klZg^Zjl�h[f_gZ�f_^bpbgkdbfb�^Zggufb�\�we_dljhgghf�\b^_� ��+/�

�+HDOWK�/HYHO�����P_eb�klZg^ZjlZ�HL7:
� h[e_]q_gb_�\aZbfh^_ckl\by�dhfivxl_jguo�ijbeh`_gbc�\�mqj_`^_gbyo�a^jZ\hhojZg_gby�
� h[f_g�\g_rgbfb�^Zggufb�

� klZg^ZjlbaZpby�h[f_gZ�^Zggufb�f_`^m�f_^bpbgkdbfb�dhfivxl_jgufb�ijbeh`_gbyfb��ijb
dhlhjhc� bkdexqZ_lky� beb� agZqbl_evgh� kgb`Z_lky� g_h[oh^bfhklv� \� jZajZ[hld_� b� j_ZebaZpbb

ki_pbnbqguo�ijh]jZffguo�bgl_jn_ckh\�

� ih^^_j`dZ� we_dljhggh]h� h[f_gZ� bgnhjfZpb_c� \� a^jZ\hhojZg_gbb� ijb� bkihevah\Zgbb

rbjhdh]h�ki_dljZ�dhffmgbdZpbhgguo�kj_^��\dexqZy�b�agZqbl_evgh�f_g__�ihegu_�ih�kjZ\g_gbx

k�fh^_evx�26,��2SHQ�6\VWHP�,QWHUFRQQHFWLRQ���\aZbfh^_ckl\b_�hldjuluo�kbkl_f��

� klZg^ZjlbaZpbb�h[f_gZ�^Zggufb�
���I_j\Zy� \_jkby� klZg^ZjlZ� +/�� [ueZ� jZajZ[hlZgZ� \� ����� ]h^m�� \� gZklhys__� \j_fy� rbjhdh

jZkijhkljZg_gZ�b�h[s_ijbagZgZ�\�KR:�\_jkby������b�m`_�b^_l�h[km`^_gb_�\_jkbb������>Zgguc

klZg^Zjl� bkihevam_lky� g_� lhevdh� \� KR:�gh� b� \� :\kljbb�� :\kljZebb�� <_ebdh[jblZgbb�

=_jfZgbb��BajZbe_��DZgZ^_��Yihgbb�b�^j�

����>jm]bf�bgl_gkb\gh�jZ\ab\Zxsbfky�]eh[Zevguf�f_^bpbgkdbf�klZg^Zjlhf�y\ey_lky�',&20

�'LJLWDO� ,PDJLQJ� DQG� &hPPXQLFDWLRQV� LQ� 0HGLFLQH�� pbnjh\u_� bah[jZ`_gby� b� h[f_g� bfb� \

f_^bpbg_��� I_j\Zy� \_jkby� ^Zggh]h� klZg^ZjlZ� [ueZ� jZajZ[hlZgZ� :f_jbdZgkdbf� Dhee_^`_f

JZ^bheh]bb��$PHULFDQ�&ROOHJH�RI�5DGLRORJ\��$&5��b�GZpbhgZevghc�ZkkhpbZpb_c�ijhba\h^bl_e_c

we_dljhggh]h�h[hjm^h\Zgby� �1DWLRQDO� (OHFWULFDO�0DQXIDFWXUHUV�$VVRFLDWLRQ��1(0$��\� ����� ]h^m�

',&20� �� wlh�bg^mkljbZevguc�klZg^Zjl�^ey�i_j_^Zqb�jZ^bheh]bq_kdbo�bah[jZ`_gbc�b�^jm]hc

f_^bpbgkdhc� bgnhjfZpbb� f_`^m� dhfivxl_jZfb�� hibjZxsbcky� gZ� klZg^Zjl� 2SHQ� 6\VWHP

,QWHUFRQQHFWLRQ��26,���jZajZ[hlZgguc�F_`^mgZjh^ghc�hj]ZgbaZpb_c�ih�klZg^ZjlZf��,QWHUQDWLRQDO

6WDQGDUGV�2UJDQL]DWLRQ��,62���KlZg^Zjl�',&20�hibku\Z_l�iZkihjlgu_�^Zggu_�iZpb_glZ��mkeh\by

ijh\_^_gby� bkke_^h\Zgby�� iheh`_gb_� iZpb_glZ� \� fhf_gl� ihemq_gby� bah[jZ`_gby� b� l�i��� ^ey

lh]h� qlh[u� \� ihke_^kl\bb� [ueh� \hafh`gh� ijh\_klb� f_^bpbgkdmx� bgl_jij_lZpbx� ^Zggh]h

bah[jZ`_gby�

��KlZg^Zjl� iha\hey_l� hj]Zgbah\Zlv� pbnjh\mx� k\yav� f_`^m� jZaebqguf� ^bZ]ghklbq_kdbf� b

l_jZi_\lbq_kdbf�h[hjm^h\Zgb_f��bkihevamxsbfky� \� kbkl_fZo� jZaebqguo�ijhba\h^bl_e_c��GZ

hkgh\_�DICOM k�bkihevah\Zgb_f�klZg^Zjlgh]h�ijhlhdheZ��gZijbf_j�TCP/IP��fh]ml�\dexqZlvky
\� _^bgmx� l_e_f_^bpbgkdmx� k_lv�� ;JK�� Dhfivxl_jgu_� �DL�� b� FZ]gblgh�j_ahgZgkgu_

Lhfh]jZnu� �FJL��� fbdjhkdhiu�� MA�kdZg_ju�� h[sb_� Zjob\u�� k_j\_ju� b� ihevah\Zl_evkdb_

dhfivxl_ju� hl� jZaguo� ijhba\h^bl_e_c�jZkiheh`_ggu_� \� h^ghf� ]hjh^_� beb� g_kdhevdbo

]hjh^Zo�

���K� bkihevah\Zgb_f� ',&20
Z� fh`gh� ijh\h^blv� jZaebqgu_� f_^bpbgkdb_� bkke_^h\Zgby� \

l_jjblhjbZevgh�jZkij_^_e_gguo�^bZ]ghklbq_kdbo�p_gljZo�k�\hafh`ghklvx�k[hjZ�b�h[jZ[hldb

bgnhjfZpbb�\�gm`ghf�f_kl_�

��KlZg^Zjl�',&20�\_jkbb������hdhgqZl_evgh�\uims_gZ�\������]h^m���ij_^gZagZq_g�^ey�i_j_^Zqb

f_^bpbgkdbo� bah[jZ`_gbc�� ihemqZ_fuo� k� ihfhsvx� jZaebqguo� f_lh^h\� emq_\hc� b� bghc

^bZ]ghklbdb��h[s__�dhebq_kl\h�kh\f_klbfuo�f_lh^h\��������>Zgguc�klZg^Zjl�ihemqbe�rbjhdh_

jZkijhkljZg_gb_�\�KR:��Yihgbb��=_jfZgbb�b�^jm]bo�kljZgZo [21].



=eZ\Z�IV ��L_e_f_^bpbgkdb_�kbkl_fu�m^Ze_ggh]h�dhgkmevlbjh\Zgby�

L_e_f_^bpbgkdZy�kbkl_fZ�©MgbL_e_ª

��������I_j\Zy�]jmiiZ�l_e_f_^bpbgkdbo�kbkl_f�ij_^klZ\e_gZ�jZaebqgufb�kj_^kl\Zfb�m^Ze_ggh]h

dhgkmevlbjh\Zgby�� ^bZ]ghklbdb�� h[mq_gby�� bgnhjfZpbhgghc� ih^^_j`db� \jZq_c�� dhlhju_

y\eyxlky� dhfie_dkguf� j_r_gb_f� ijh[e_f� h[_ki_q_gby� gZk_e_gby� k\h_\j_f_gghc

d\Zebnbpbjh\Zgghc� f_^bpbgkdhc� ihfhsvx� b�� h^gh\j_f_ggh�� ih^gbfZxl� mjh\_gv

wnn_dlb\ghklb�ih^]hlh\db�ki_pbZebklh\��jbk����

Jbk�����M^Ze_ggh_�dhgkmevlbjh\Zgb_��h[sZy�ko_fZ�

                                                

����Hkgh\guf�kp_gZjb_f�m^Ze_gghc�dhgkmevlZpbb�ke_^mxsbc�

����AZijhk�gZ�ijh\_^_gb_�k_ZgkZ�m^Ze_ggh]h�dhgkmevlbjh\Zgby�

����Ih^]hlh\dZ�^Zgguo�iZpb_glZ� �\�\b^_� �hj]Zgbah\Zgghc� � ]jmiiu�nZceh\�\�;JK�beb�k_l_\hf

k_j\_j_��k\yaZgghf�k�;JK�

����H[_ki_q_gb_�^hklmiZ�d�wlbf�nZceZf�kh�klhjhgu�lj_[m_fh]h�dhgkmevlZglZ�

����Bamq_gb_�^Zgguo�iZpb_glZ�dhgkmevlZglhf�

����GZijZ\e_gb_�dhgkmevlZlb\gh]h�aZdexq_gby�b�j_dhf_g^Zpbc�beb�^Zgguo�h[�bo�ehdZebaZpbb�\

k_lb��MdjF_^G_l��Bgl_jg_l�b�l�^���

����GZijZ\e_gb_�aZijhkh\�gZ�ih\lhjgu_�dhgkmevlZpbb�beb�ih\lhjgh_�h[jZs_gb_�dhgkmevlZglZ�d

ih^^_j`b\Z_fuf��h[gh\ey_fuf��^Zgguf��iZpb_glZ�\�kh]eZkh\Zggu_�kjhdb�

����Ijb�g_h[oh^bfhklb���gZagZq_gb_�dhgkmevlZlb\ghc�l_e_dhgn_j_gpbb�

����<� jy^_� f_^bpbgkdbo� kblmZpbc� bgl_jZdlb\gZy� f_^bpbgkdZy� l_e_dhgn_j_gpby� y\ey_lky

hkgh\guf�j_`bfhf�h[f_gZ�bgnhjfZpb_c��dhgkmevlbjh\Zgby�iZpb_glh\��[_k_^Z�dhgkmevlZglZ�k

iZpb_glhf�� dhgkbebmfu�� l_e_woh]jZnby�� l_e_wg^hkdhiby�� l_e_fhjnheh]by�� dhgkmevlZpbb� \h

\j_fy�objmj]bq_kdbo�\f_rZl_evkl\��b�l�i�

���DZd� ijZ\beh�� l_e_dhgn_j_gpbb� ij_^\Zjyxlky� ij_^hklZ\e_gb_f� ZenZ\blgh�pbnjh\hc�

\bamZevgh�]jZnbq_kdhc� b� bghc� f_^bpbgkdhc� bgnhjfZpbb� h� iZpb_gl_� ^ey� i_j\bqgh]h

hagZdhfe_gby� a priori. GZijbf_j�� i_j_^� gZqZehf� j_Zevgh�\j_f_gghc� l_e_dhgn_j_gpbb

dhgkmevlZgl�m`_�jZkiheZ]Z_l�bklhjb_c�[he_agb�iZpb_glZ��f_^bpbgkdbfb�bah[jZ`_gbyfb�b�l�i�

Wlh�iha\hey_l�kwdhghfblv�\j_fy�b�j_kmjku�dZd�ki_pbZebklh\��lZd�b�l_ogbdb�

����Djhf_� dhgkmevlbjh\Zgby� dhgdj_lguo� iZpb_glh\�� bgl_jZdlb\gu_� f_^bpbgkdb_

l_e_dhgn_j_gpbb�\�j_Zevghf�fZkrlZ[_�\j_f_gb�ijhba\h^ylky�k�h[mqZxs_c�p_evx�

����<b^_he_dpbb��k_fbgZju��]jmiih\u_�aZgylby��h[km`^_gby�

����GZmqgu_�^bkdmkkbb��h[km`^_gby��k_fbgZju�b�l�i�

����H[f_g�bgnhjfZpb_c�hj]ZgbaZpbhggh�f_lh^bq_kdh]h�oZjZdl_jZ�

����GZmqgu_�dhfivxl_jgu_�dhgn_j_gpbb�jZaebqghc�l_fZlbdb�

����IjbgpbibZevgZy�ko_fZ�mq_[gh]h�l_e_dhfie_dkZ�ijb\_^_gZ�gZ�jbkmgd_���



Jbk����IjbgpbibZevgZy�ko_fZ�mq_[gh]h�l_e_dhfie_dkZ

������Ijb� kha^Zgbb� gZr_c� kbkl_fu� m^Ze_ggh]h� dhgkmevljh\Zgby� b� ^bZ]ghklbdb� fu

jmdh\h^kl\h\Zebkv�ke_^mxsbfb�ijbgpbiZfb�

- mgb\_jkZevghklv�ijh]jZffgh]h�h[_ki_q_gby�

- \hafh`ghklv� ijh\_^_gby� k_ZgkZ� \� j_`bf_� j_Zevgh]h� \j_f_gb� � (real-time) b� \� j_`bf_
ijhklh]h�^bZeh]Z��FKDW��

- \hafh`ghklv� ijh\_^_gby� m^Ze_gguo� dhgkmevlZpbc� ih� jZaebqguf� kp_gZjbyf� \

aZ\bkbfhklb�hl�dhgdj_lguo�l_ogbq_kdbo�mkeh\bc�

����Ij_^eZ]Z_lky� kbkl_fZ� m^Ze_ggh]h� dhgkmevlbjh\Zgby� ©MgbL_e_ª�� khklhysZy� ba� ke_^mxsbo

maeh\�

����Dhfivxl_j�bkke_^h\Zl_ey�

����Dhfivxl_j�dhgkmevlZglZ�

����Ebgby�fh^_fghc�k\yab�

����Dhfie_dk�^bZ]ghklbq_kdhc�ZiiZjZlmju� �;JK��hl^_evgu_�ijb[hju�� wg^hkdhi��dZj^bh]jZn�b

l�^���

����Kj_^kl\Z�hpbnjh\db�bgnhjfZpbb�

���>ey� kbkl_fu� ©MgbL_e_ª� jZajZ[hlZgh� ki_pbZevgh_� ijh]jZffgh_� h[_ki_q_gb_�� khklhys__� ba

lj_o�dhfihg_glh\�

���� Bgl_jn_ck� ©DhgkmevlZglª� �jZ[hlZ� k� fh^_fhf�� j_`bf� \b^_hdhgn_j_gpbb�� chat�j_`bf�
ihemq_gb_�nZceZ�^Zgguo�h[ke_^h\Zgby��we_dljhggZy�ihqlZ��

����Bgl_jn_ck�©Bkke_^h\Zl_evª��jZ[hlZ�k�fh^_fhf��j_`bf�\b^_hdhgn_j_gpbb�

chat�j_`bf�� ihemq_gb_� nZceZ� ^Zgguo� h[ke_^h\Zgby� k� hpbnjmxs_]h� ijbkihkh[e_gby�

we_dljhggZy�ihqlZ��ijhp_^mjZ�\aZbfh^_ckl\by�k�l_dmsbf�Z\lhfZlbabjh\Zgguf�jZ[hqbf�f_klhf

�:JF��

����:JF�©Wg^hkdhibyª��©DZj^bheh]byª��©G_\jheh]byª��©Objmj]byª�b�l�^�

�����AZ^Zqb�bgl_jn_ckZ�©Bkke_^h\Zl_evª�

����MklZgh\dZ�b�ih^^_j`Zgb_�k\yab�ih�fh^_fghc�ebgbb�k�dhfivxl_jhf�dhgkmevlZglZ�

����Ihemq_gb_�b�hpbnjh\dZ�bgnhjfZpbb�k�^bZ]ghklbq_kdh]h�ijb[hjZ�

����Nhjfbjh\Zgb_�b�Zjob\Zpby�l_dklh\h]h��]jZnbq_kdh]h��\b^_h�beb�Zm^bh�nZceZ��doc, txt, bmp,
jpg, avi, mpeg, wav).
���� I_j_kuedZ� nZceZ� dhgkmevlZglm�� ^_fhgkljZpby� \b^_h� b� ]jZnbq_kdbo� nZceh\� \� j_`bf_

\b^_hdhgn_j_gpbb�

:m^blhjby

G_ihkj_^

kl\_gguc

ij_ih^Z

\Zl_ev

M^Ze_gguc

k_j\_j�k

g_h[oh^bfhc

mq_[ghc

bgnhjfZpb_c

M^Ze_gguc

ij_ih^Z\Zl_ev

Dhfivxl_j

Dhfivxl_j

Kj_^kl\h�djmigh�

fZkrlZ[gh]h�\hk�

ijhba\_^_gby�bgnhj�

fZpbb��\b^_h^bkie_c�

dbghwdjZg�b�l�^�



���� Ijh\_^_gb_� ^bZeh]Z� bkke_^h\Zl_ey� b� dhgkmevlZglZ� \� chat�j_`bf_�� j_Zevghf� \j_f_gb�� ih
we_dljhgghc�ihql_�

����Khijy`_gb_�k�l_dmsbf�:JFhf�

����Kh[kl\_ggh�bgl_jn_ck�©Bkke_^h\Zl_evª�ij_^klZ\ey_l�kh[hc�mgbnbpbjh\Zgguc�ijh]jZffguc

dhfie_dk�kl_j`_gv� �hkgh\m��� \uihegyxsmx� lhevdh� ©l_ogbq_kdmxª� qZklv� jZ[hlu�� hpbnjh\dZ�

i_j_kuedZ�nZceh\�b�l�^�

����<Z`ghc� khklZ\ghc� qZklvx� \k_c� kbkl_fu� \� p_ehf� y\ey_lky� :JF� ^ey� \jZqZ� ^Zgghc

ki_pbZebaZpbb��AZ^Zqb�dhgdj_lgh]h�:JFZ�

����Ihemq_gb_�bgnhjfZpbb�k�hij_^_e_gguo�\b^h\�^bZ]ghklbq_kdhc�ZiiZjZlmju�

����Ij_h[jZah\Zgb_�ki_pbnbq_kdhc�bgnhjfZpbb�

����Kha^Zgb_�dZjlhl_db�[hevguo��bklhjbc�[he_agb��Zf[meZlhjguo�dZjl�b�l�^���

����Ih^^_j`Zgb_�[Zau�^Zgguo�rZ[ehgh\�aZdexq_gbc�b�^bZ]ghah\�

����GZrZ�kbkl_fZ�iha\hey_l�hkms_kl\eylv�g_kdhevdh�\b^h\�kp_gZjby�

���� AZijhk� gZ� ijh\_^_gb_� \b^_hdhgn_j_gpbb�� MklZgh\dZ� k\yab�� HlijZ\dZ� ij_^\Zjbl_evghc

bgnhjfZpbb� h� [hevghf� \� \b^_� nZceZ��Ijh\_^_gb_� bkke_^h\Zgby�� >_fhgkljZpby� j_amevlZlh\�

H[km`^_gb_��\u\h^u�

���� AZijhk� gZ� ijh\_^_gb_� k_ZgkZ��MklZgh\dZ� k\yab��HlijZ\dZ� ij_^\Zjbl_evghc� bgnhjfZpbb� h

[hevghf�\�\b^_�nZceZ��Ijh\_^_gb_�bkke_^h\Zgby��HlijZ\dZ�ihemq_gguo�^Zgguo�dhgkmevlZglm�\

\b^_� nZceZ�� Ijhkfhlj� ^Zgguo� dhgkmevlZglhf�� Kha^Zgb_� bf� aZdexq_gby�� j_dhf_g^Zpbc�

^bZ]ghaZ�� ko_fu� e_q_gby�� I_j_kuedZ� bkke_^h\Zl_ex� bgnhjfZpbb�\u\h^h\� ih� we_dljhgghc

ihql_�

���� AZijhk� gZ� ijh\_^_gb_� k_ZgkZ��MklZgh\dZ� k\yab��HlijZ\dZ� ij_^\Zjbl_evghc� bgnhjfZpbb� h

[hevghf�\�\b^_�nZceZ��Ijh\_^_gb_�bkke_^h\Zgby��HlijZ\dZ�ihemq_gguo�^Zgguo�dhgkmevlZglm�\

\b^_�nZceZ��H[km`^_gb_�\�^bZeh]h\hf�(chat)�j_`bf_��\u\h^u�

=eZ\Z�V��;JLF�kbkl_fu�^ey�jZ[hlgbdh\�kem`[�kiZk_gby�b�qj_a\uqZcguo

kblmZpbc��L_e_f_^bpbgkdZy�kbkl_fZ�©L_e_^hdlhjª

����Ijb�hdZaZgbb�g_hleh`ghc�ihfhsb�gZk_e_gbx�\�mkeh\byo�klbobcgh]h�[_^kl\by�b�ijb�Z\Zjbyo

gZ� ijhba\h^kl\_� g_h[oh^bfu� [_j_`gh_� hlghr_gb_� d� q_eh\_q_kdbf� j_kmjkZf�� dhhj^bgZpby

^_ckl\bc� b� lhqgh_� gZ[ex^_gb_� aZ� khklhygb_f� `bag_gguo� nmgdpbc� kiZkZl_e_c�� DZd� g_evay

emqr_�^ey�j_ZebaZpbb�ihklZ\e_gguo�p_e_c�b�ih^oh^bl�dhfiZdlgZy�gZ^_`gZy�;JLF�kbkl_fZ [4].
��Bkihevamy� fgh]he_lgbc� hiul� mq_guo� jZaguo� kljZg� b� h[smx� ko_fm� ^ey� ihk�ljh_gby� ;JLF

kbkl_fu� ^ey� kem`[� kiZk_gby� fu� ij_^eZ]Z_f� gh\h_� gZijZ\e_gb_� ^ey� bkihevah\Zgby

dhf[bgbjh\Zgguo�^bgZfbq_kdbo�;JLF�kbkl_f�

����Ij_^eZ]Z_lky�kbkl_fZ�fhgblhjbg]Z��ZgZebaZ�b�i_j_^Zqb�bgnhjfZpbb�^ey�jZ[hlgbdh\� kem`[

kiZk_gby�� GZrZ� kbkl_fZ� ij_^gZagZq_gZ� ^ey� bkihevah\Zgby� \h_ggbabjh\Zggufb

ih^jZa^_e_gbyfb� ]hjghkiZkZl_e_c�� ih`Zjguo�� ]jZ`^Zgkdhc� h[hjhgu� b� l�^��HgZ� Z^Zilbjh\ZgZ

^ey� f_klguo� mkeh\bc�� ijb� kha^Zgbb� kbkl_fu� fu� ihklZjZebkv� fZdkbfZevgh� bkihevah\Zlv

mkh\_jr_gkl\h\Zggh_� h[hjm^h\Zgb_�� jZajZ[hlZggh_� \� kljZgZo� <hklhqghc� ?\jhiu�� Wlh

iha\hebeh�kha^Zlv�mgbdZevgmx�[bhl_e_f_ljbq_kdmx�kbkl_fm�^ey�jZ[hlgbdh\�kem`[�kiZk_gby�

�����Ijb� kha^Zgbb� gZr_c� ;JLF� kbkl_fu� fu� jmdh\h^kl\h\Zebkv� ke_^mxsbfb� hkgh\gufb

lj_[h\Zgbyfb�

� mklhcqb\hklv�d�ihf_oZf�
� fbgbZlxjghklv�b�fZeuc�\_k�l_ogbq_kdbo�mkljhckl\�
� hlkmlkl\b_�ihf_o�^_yl_evghklb�h[ke_^m_fh]h�



    Kbkl_fZ�©L_e_^hdlhjª�khklhbl�ba�lj_o�hkgh\guo�maeh\��Jbk����

���Ghkbl_ey�

2.  I_j_^\b`gh]h�imgdlZ�gZ[ex^_gby��IIG��
3.  Mj]_glgh]h�hl^_e_gby��MH��
    Kbkl_fZ� iha\hey_l� hkms_kl\eylv� ke_^mxsbc� kp_gZjbc�� k[hj� b� i_j_^ZqZ� bgnhjfZpbb� h

khklhygbb� Ghkbl_ey� gZ� IIG�� ijb� ihemq_gbb� ljZ\fu� �jZg_gby�� bg^b\b^mZevguc� dhfivxl_j

i_j_kueZ_l� bgnhjfZpbx� h�`bag_gguo�nmgdpbyo�� ehdZebaZpbb� ljZ\fu� b� l�^��gZ�IIG�� _keb� \

^Zgguc� fhf_gl� \j_f_gb� bf__lky� g_kdhevdh� ihkljZ^Z\rbo�� lh� dhfivxl_j� IIG� \u^_ey_l

dZl_]hjbb� ijbhjbl_lghklb� ih� khklhygbx� `bag_gguo� nmgdpbc� b� ehdZebaZpbb� jZg_gby�� \

ijhp_kk_�w\ZdmZpbb�ijhbkoh^bl�k[hj�b�i_j_^ZqZ�bgnhjfZpbb�k�IIG�\�Mj]_glgh_�hl^_e_gb_�^ey

ih^]hlh\db�g_h[oh^bfhc�hi_jZpbb��hij_^_e_gby�lZdlbdb�hdZaZgby�ihfhsb�b�l�^���Jbk�����

Jbk���H[sZy�ko_fZ�[bhjZ^bhl_e_f_ljbq_kdhc�kbkl_fu�©L_e_^hdlhjª

                                                                 

��������Ghkbl_ev��

���������������������������������������������������I_j_^\b`ghc������������������������������Mj]_glgh_

��������Ghkbl_ev��������������������������GZ[ex^Zl_evguc������������������������Hl^_e_gb_

����������������������������������������������������Imgdl

��������Ghkbl_ev�N

����Ghkbl_ev�khklhbl�ba�FhgblhjZ�I_jkhgZevgh]h�Khklhygby��FIK���l�_�kh\hdmighklb�^Zlqbdh\�

K_gkhjghc�ih^deZ^db��KI���bg^b\b^mZevgh]h�dhfivxl_jZ��i_j_^Zxs_]h�mkljhckl\Z�

�����>ey�FIK�bkihevah\Zgu�kbkl_fu�kv_fZ�b�i_j_^Zqb�we_dljh]jZff� �we_dljhwgp_nZeh]jZffu�

we_dljhdZj^bh]jZffu��� hij_^_e_gby� Zjl_jbZevgh]h� ^Z\e_gby�� nmgdpbc� \g_rg_]h� ^uoZgby�

^Zlqbdb�^Z\e_gby�b�l_fi_jZlmju�dh`b�b�hdjm`Zxs_c�kj_^u��Ke_^m_l�hlf_lblv��qlh�\�©[h_\hcª

kblmZpbb�ZdlmZevguf�y\ey_lky�i_j_^ZqZ�lZdbo�iZjZf_ljh\�dZd�qZklhlZ�k_j^_qguo�khdjZs_gbc

�QKK��� Zjl_jbZevgh_� ^Z\e_gb_� �:>��� l_fi_jZlmju� dh`b�� qZklhlu� ^uoZgby� �Q>��� hklZevgu_

iZjZf_lju�[he__�mf_klgu�ijb�wdki_jbf_glZevghf�bkihevah\Zgbb�kbkl_fu�

����LsZl_evgh� bamqb\� hiul� kha^Zgby� [bhl_e_f_ljbq_kdbo� ijb[hjh\� fu� j_rbeb� bkihevah\Zlv

fh^bnbpbjh\Zggu_� kbkl_fu�� jZajZ[hlZggu_� <�K�D_ee_jhf� �k� khZ\l��� I_e_gkdbc� E�=��

Kbgy\kdbc�L�B���KZnjhgh\Z�=�;���b�W�D�Jbfkdbf��k�khZ\l���=hnfZg�K�K���Lmjh\�:�B���F_gv�;�:��

>jhgh\�:�I�� [9,15].
����I_j\uc�ZiiZjZl�ij_^klZ\ey_l� kh[hc�q_luj_odZgZevgmx�jZ^bhl_e_f_ljbq_kdmx� kbkl_fm�^ey

nbabheh]bq_kdbo� bkke_^h\Zgbc� q_eh\_dZ� \� ijhp_kk_� _]h� ^\b]Zl_evghc� Zdlb\ghklb�� Kbkl_fZ

khklhbl� ba� l�g�� ©Ijb[hjZ� iZpb_glZª� b� ©Ijb[hjZ� bkke_^h\Zl_eyª�� <� khklZ\� i_j\h]h� \oh^yl

dhfie_dl�^Zlqbdh\��ij_h[jZah\Zl_eb� we_dljbq_kdbo� [bhihl_gpbZeh\�� kh]eZkmxsbo� mkljhckl\�

h[sbc�\_k�_]h��kh\f_klh�k�iblZgb_f������]��©Ijb[hj�bkke_^h\Zl_eyª�\�p_ehf�fh^bnbpbjh\Zg�b



kh\f_s_g� k� IIG�� Kbkl_fZ� iha\hey_l� j_]bkljbjh\Zlv� b� gi_j_^Z\Zlv� we_dljhdZj^bh]jZffm

�WD=���we_dljhfbh]jZffm��WF=���qZklhlm�^uoZgby��Q>���l_fi_jZlmjm�dh`b�

Jbk����Ko_fZ�nmgdpbhgbjh\Zgby�[bhjZ^bhl_e_f_ljbq_kdhc�kbkl_fu�©L_e_^hdlhjª

                

                                                                                                                     

              

����<lhjhc� ZiiZjZl� y\ey_lky� iylbdZgZevghc� [bhjZ^bhl_e_f_ljbq_kdhc� kbkl_fhc�� L_ogbq_kdb_

oZjZdl_jbklbdb�__�ke_^mxsb_��qZklhlguc�^bZiZahg���������=p��Zfieblm^guc�^bZiZahg�^h���f\�

^\hcgZy�Zfieblm^Z�rmfh\�g_�[he__� ��fd\��h[sbc�\_k�hdheh� ���� ]��Kbkl_fZ�fh^bnbpbjh\ZgZ�

bkihevam_lky� ^ey� i_j_^Zqb� we_dljhwgp_nZeh]jZffu� �WW=�� \� fhghihevguo� hl\_^_gbyo� hl

aZluehqguo�b�p_gljZevguo�h[eZkl_c�fha]Z�

����Ijb� g_h[oh^bfhklb� lsZl_evgh]h� dhgljhey� b� bkke_^h\Zgby� �wdki_jbf_glZevgh]h�� nmgdpbc

\g_rg_]h�^uoZgby�FIK�^hihegy_lky�kbkl_fhc�:�ba�dhfie_dkZ�ijb[hjh\�^ey�^bklZgpbhggh]h

bkke_^h\Zgby� \g_rg_]h� ^uoZgby�� jZajZ[hlZgguf� ]jmiihc� mq_guo� ba� bgklblmlZ� f_^bdh�

[bheh]bq_kdbo� ijh[e_f� ]�Fhkd\u� ������ ]��� ih^� jmdh\h^kl\hf� X�G�DZf_gkdh]h�� <� khklZ\

kbkl_fu�:�� ij_^gZagZq_gghc� ^ey� baf_j_gby� iZjZf_ljh\� \_glbeypbb�� \oh^yl�� ljm[dZ�Ne_crZ�

lZjbjh\ZggZy� fZghf_ljhf�� ^bnn_j_gpbZevguc� fZghf_lj�� ij_h[jZah\Zl_ev� k� bgl_]jZlhjhf

^uoZl_evguo� h[t_fh\�� fZkdb� lbiZ�DF�����K� ihfhsvx� kbkl_fu�:� \hafh`gh� j_]bkljbjh\Zlv

h[s_ijbgylu_� ihdZaZl_eb� \_glbeypbb� b� [bhf_oZgbdb� ^uoZgby� �`bag_ggmx� _fdhklv� e_]dbo�

fZdkbfZevguc�h[t_f�\u^hoZ�aZ���k_dmg^m��fZdkbfZevgmx�h[t_fgmx�kdhjhklv�\^hoZ�b�\u^hoZ�b

l�^�� [7].
�����Djhf_� lh]h�� ij_^klZ\ey_lky� \hafh`guf� bkihevah\Zgb_� fh^_jgbabjh\Zggh]h

jZ^bhl_e_f_ljbq_kdh]h� dhfie_dkZ� j_]bkljZpbb� nbabheh]bq_kdbo� ihdZaZl_e_c� rZol_jh\�

jZajZ[hlZgguc�\�>hg_pdhf�]hkm^Zjkl\_gghf�f_^bpbgkdhf�mgb\_jkbl_l_�\������o�]h^Zo [11,12].
�����KI� ij_^klZ\ey_l� kh[hc� kie_l_gb_� qm\kl\bl_evguo� \hehdhg�� \uiheg_ggh_� \� \b^_

dhf[bg_ahgZ��Ijb�ijhgbdZxs_f� jZg_gbb�ijhbkoh^bl�gZjmr_gb_�p_ehklghklb�KI� b�i_j_^ZqZ

bgnhjfZpbb� h� jZg_gbb� �ehdZebaZpby�� jZaf_ju� b� l�^���� Ijb� ^_ckl\bb� Z]j_kkb\guo� nZdlhjh\

\g_rg_c� kj_^u� �\ukhdZy� l_fi_jZlmjZ��^Z\e_gb_�b� l�^��� mq_l�ih\j_`^_gbc�\_^_lky� k�ihfhsvx

i_j_qbke_gguo�\ur_�^Zlqbdh\�

�����;ehd�ko_fZ�Bg^b\b^mZevgh]h�dhfivxl_jZ�ij_^klZ\e_gZ�gZ�jbk�����]^_

IhjZ`_gguo���DS:I_j_ehf j_[jZ�

I_j_ehf
j_[jZ

GhjfZ



D���!����ZgZeh]h\uc�dhffmlZlhj���!��\�bgl_]jZlb\ghf�bkiheg_gbb�b�mkljhckl\Z�kh]eZkh\Zgby�k

^ZlqbdZfb�

:QK���ZgZebaZlhj�qm\kl\bl_evghc�k_ldb��Ij_h[jZam_l�^Zggu_�k�KI�\�gm`guc�dh^�

AG���aZ^Zlqbd�ghf_jZ�Ghkbl_ey�

:PI���mkljhckl\h�dhjj_dpbb�ZgZeh]h\h]h�kb]gZeZ�b���jZajy^guc�:PI�ex[h]h�lbiZ�

PI���p_gljZevguc�ijhp_kkhj�gZ�[Za_�HW<F�L��;;��^h���D[�IAM��^h���D[�HAM����iZjZe_eevguo

b���ihke_^h\Zl_evgu_�ihjlu��lZcf_j��

F>F�JQ���fh^_f�jZ^bhqZklhlu�

MWI���mijZ\e_gb_�wg_j]hihlj_[e_gb_f�

M<D���mkljhckl\h�\u[hjZ�JQ�dZgZeh\�^ey�h[f_gZ�

    IblZgb_�hkms_kl\ey_lky�k�ihfhsvx�q_luj_o�Zddmfmeylhjh\�DG=�����b�ij_�

h[jZah\Zl_ey�

Jbk����;ehd�ko_fZ�Bg^b\b^mZevgh]h�dhfivxl_jZ

����H[f_g� bgnhjfZpb_c� f_`^m� Ghkbl_e_f� b�IIG� ijhbkoh^bl� ih� ke_^mxs_c� ko_f_�� DZ`^uc

Ghkbl_ev�bf__l�mgbdZevguc�ghf_j�\�]jmii_��dhlhjuc�aZ^Z_l�AG��k�ihfhsvx�i_j_f_gguo���IIG

i_jbh^bq_kdb� \u^Z_l�ihkuedb� \b^Z�� hlh[jZ`_ggh]h�gZ� jbk����Ijbgy\� aZijhk�PI� ZgZebabjm_l

_]h�gZ�^hklh\_jghklv��?keb�aZijhk�^hklh\_j_g�b�aZijZrb\Z_l�^Zgguc�Ghkbl_ev��lh�bgnhjfZpby

ba� \gmlj_gg_]h� HAM� q_j_a� ihke_^h\Zl_evguc� ihjl� i_j_^Z_lky� \�F>F� JQ� b� ^Ze__� gZ� IIG�

NhjfZl�i_j_^Z\Z_fhc�ihkuedb�hlh[jZ`_g�gZ�jbk����Djhf_�wlh]h��dZ`^h_

������������������������������IL���[������������������������������������������������������ijbag���J

                                                                                                                    �[�

Jbk����H[sbc�\b^�i_jbh^bq_kdhc�ihkuedb�IIG��IL�±ibehllhg�������ghf_j�aZijZrb\Z_fh]h

Ghkbl_ey��Ijbag����ijbagZd�aZijhkZ��J���[bl�q_lghklb

������������������IL�������������KK�������������QKK�������������:>����������L����Q>��������   SL

Jbk����NhjfZl�i_j_^Z\Z_fhc�Ghkbl_e_f�ihkuedb



keh\h�aZsbs_gh�[blhf�q_lghklb��GZ�IIG�ijhbkoh^bl�dhgljhev�^hklh\_jghklb�ihkuedb��?keb

dhgljhev�g_m^Zq_g��lh�g_dhlhjh_�dhebq_kl\h�jZa�ijhba\h^blky�i_j_aZijhk��?keb�aZijZrb\Z_lky

Ghkbl_ev� k�ghf_jhf�gZ� _^bgbpm�f_gvr_�^Zggh]h�� lh�ijhbkoh^bl� \dexq_gb_�^Zlqbdh\�b� k[hj

bgnhjfZpbb� k� gbo�� <� hklZevguo� kemqZyo� Ghkbl_ev� gZoh^blky� \� j_`bf_� ihgb`_ggh]h

ihlj_[e_gby�wg_j]bb�

    F>F� JQ� ij_^klZ\ey_l� kh[hc� ihem^mie_dkguc� ijb_fhi_j_^Zlqbd� gZ� qZklhl_� ��� f=p�� k

fhsghklvx�����<l��Bkihevam_lky�qZklhlgZy�fZgbimeypby��Bf__lky�\hafh`ghklv�\u[hjZ�f_`^m

g_kdhevdbfb�dZgZeZfb��ihjy^dZ�������gZ�ko_f_�M<D�

���IjhimkdgZy� kihkh[ghklv� fh^_fZ� �������� ESV�� Ijb� kdhjhklb� ���� ESV� fh`gh� aZ� k_dmg^m

hijhkblv�h^gh]h�Ghkbl_ey�ijb���i_j_aZijhkZo�

���LZdbf� h[jZahf� fh^bnbdZpby� \k_o� \ur_mdZaZgguo� kbkl_f� aZdexqZ_lky� \� lhf�� qlh� \k_

mkljhckl\Z� dh^bjh\Zgby� g� i_j_^Zqb� ihemq_gghc� bgnhjfZpbb� kh\f_s_gu� b� ij_^klZ\e_gu

bg^b\b^mZevguf�dhfivxl_jhf�b�jZ^bhfh^_fhf�

Jbk������;ehd�ko_fZ�IIG

������I_j_^\b`ghc� imgdl� gZ[ex^_gby� fhglbjm_lky� gZ� [Za_� fbdjhZ\lh[mkZ� lbiZ� ©J:Nª� beb

Z\lhfh[bey�©LZ\jbyª��hg�khklhbl�ba�ihf_s_gby�^ey�ojZg_gby�h[hjm^h\Zgby�Ghkbl_e_c�b�imevlZ

gZ[ex^_gby�

����<� aZ^g_c� qZklb�fbdjhZ\lh[mkZ� beb� [Z]Z`ghf� hl^_e_gbb� Z\lhfh[bey�fhglbjm_lky� [hdk� ^ey

ojZg_gby� h[hjm^h\Zgby� Ghkbl_e_c�� Imevl� gZ[ex^_gby� jZaf_sZ_lky� \� kj_^g_c� qZklb

fbdjhZ\lh[mkZ�beb�gZ�f_kl_�aZ^g_]h�kb^_gvy�Z\lhfh[bey��<�khklZ\�imevlZ�\oh^yl��jZ[hqbc�klhe�

dj_keh� hi_jZlhjZ�gZ[ex^Zl_ey�� P_gljZevguc� dhfivxl_j�� i_j_^Zxs__� mkljhckl\h�� Z� lZd� `_

^hihegbl_evguc�g_h[oh^bfuc�bgkljmf_glZjbc��kj_^kl\Z�k\yab�b�l�^���

����H[sZy�[ehd�ko_fZ�PI�b�jZ^bhfh^_fZ�IIG�hlh[jZ`_gZ�gZ jbk�����]^_�
MJQ�KD� ��mkbebl_ev�jZ^bhqZklhlu�b�k_e_dlhj�dZgZeh\��KD�iha\hey_l�jZ[hlZlv�k�g_kdhevdbfb

]jmiiZfb�Ghkbl_e_c��gZ�\uoh^_�bf__l�kb]gZe�ihklhygghc�I��

F>F�JQ����ZgZeh]bq_g�F>F�JQ�Ghkbl_ey��gh�jZ[hlZ_l�gZ�I��

F>F� JQ�� �� jZ^bhqZklhlguc� fh^_f� [hevrhc� ijhimkdghc� kihkh[ghklb� ������ ESV��

khhl\_lkl\_ggh�j_dhf_g^Zpbyf�KKITT V.42.
W<F� �� dhfivxl_j� lbiZ� ,%0� 3&�$7�� Ih^dexq_gb_� \g_rgbo� mkljhckl\� \_^_lky� q_j_a� kehlu

jZkrbj_gby� ,6$�� IjbgbfZ_l� bgnhjfZpbx� hl� g_kdhevdbo� ]jmii� Ghkbl_e_c� q_j_a� F>F� ���

mijZ\eyy� \u[hjhf� dZgZeZ�gZ�MJQ�KD��Hijhk�Ghkbl_e_c� \_^_lky�ihke_^h\Zl_evgh�ih� ]jmiiZf

beb� \� aZ^Zgghf� ihjy^d_�� Ihklmib\rZy� bgnhjfZpby� h[jZ[Zlu\Z_lky� b� j_amevlZlu� h[jZ[hldb

q_j_a�F>F�JQ��i_j_^Zxlky�\�MH��DZgZeu���b�� ��wlh�ihem^mie_dkgu_�jZa^_e_ggu_�ih�qZklhl_
jZ^bhdZgZeu�



���<� Mj]_glghf� hl^_e_gbb� jZaf_sZ_lky� Ijb_fguc� dhfivxl_j�� >_`mjguc� hi_jZlhj

hkms_kl\ey_l� gZ[ex^_gb_� aZ� ihklmie_gb_f� bgnhjfZpbb� h� dhebq_kl\_� ihkljZ^Z\rbo� b� \b^Zo

ljZ\f�� ^Z_l� j_dhf_g^Zpbb� ih� ih^]hlh\d_� hkh[uo� fZgbimeypbc�� ki_pbZevguo� hi_jZpbhgguo�

\uah\_� ki_pbZebklh\��Ih� ebgbb� k\yab� f_`^m�IIG� b�MH� \hafh`gZ� i_j_^ZqZ� bgnhjfZpbb� h

ihkljZ^Z\rbo�ba�qbkeZ�]jZ`^Zgkdh]h�gZk_e_gby��jZ[hqbo�b�l�^�

����Ijb_fguc� dhfivxl_j� �� wlh� W<F� lbiZ� ,%0� 3&�$7�� Bf__lky� jZ^bhqZklhlguc� fh^_f�

iheghklvx� ZgZeh]bqguc�F>F�JQ��IIG��Wlb�^\Z� mkljhckl\Z� y\eyxlky� l_jfbgZehf�DZgZeZ��

IIG�

���<bamZevgZy� bgnhjfZpby� ba� IIG� \� MH� i_j_^Z_lky� \� nhjfZl_� we_ljhgghc� i_j\bqghc

f_^bpbgkdhc� dZjlhqdb�� <� khklZ\_� :JFZ� ©I_j_^\b`ghc� imgdlª� j_Zebah\ZgZ� [ZaZ� ^Zgguo�

kh^_j`ZsZy�ke_^mxsb_�ihey�

1. Ghf_j�dZjlhqdb�

2. Ghf_j�IIG�

3. NZfbeby��bfy��hlq_kl\h�ihjZ`_ggh]h�

4. Ihe�ihjZ`_ggh]h�

5. <j_fy�b�^ZlZ�ihklmie_gby�

6. >ZlZ�b�\j_fy�ihjZ`_gby�

7. EhdZebaZpby�ihjZ`_gby�

8. Hkh[_gghklb� ihjZ`_gby�� jZ^bhZdlb\gh_� ihjZ`_gb_�� ihjZ`_gb_� kbevgh�^_ckl\mxsbfb

obfbq_kdbfb�\_s_kl\Zfb��K>Y<���[Zdl_jbZevgh_�ihjZ`_gb_�

hlfhjh`_gb_��h`h]��ikbobq_kdb_�jZkkljhckl\Z�

9. >bZ]gha�

10. HdZaZggZy� ihfhsv� �Zglb[bhlbdb�� ku\hjhldb�� Zglb^hlu�� ZgZlhdkbgu�� h[_[heb\Zxsb_

kj_^kl\Z��ljZgknmabb��bffh[bebaZpbb��i_j_\yadb���

11. <j_fy�gZeh`_gby�`]mlZ�

12. Ijh\_^_gb_�kZgh[jZ[hldb�

13. Kihkh[� w\ZdmZpbb� �hq_j_^v�� iheh`_gb_�� ijhnbev� e_q_[gh�ijhnbeZdlbq_kdh]h

mqj_`^_gby��\b^�ljZgkihjlZ��

������>ey� h[_ki_q_gby� nmgdpbhgbjh\Zgby� kbkl_fu� jZajZ[Zlu\Z_lky� ke_^mxs__� ijh]jZffgh_

h[_ki_q_gb_� �Z\lhfZlbabjh\Zggu_� dhfie_dku� �:D��� wdki_jlgu_� kbkl_fu� �WK��

Z\lhfZlbabjh\Zggu_�jZ[hqb_�f_klZ��:JF���

���:D� ©Ghkbl_evª�� \uihegyxsbc� ke_^mxsb_� nmgdpbb�� k[hj� f_^bpbgkdhc� bgnhjfZpbb�� WK

©DjZldbc�ZgZebaª��ehdZebaZpby�jZg_gby��ljZ\fu�b�l�^����i_j_kuedZ�bgnhjfZpbb��Djhf_�lh]h�\

khklZ\� :D� \oh^yl�� ^jZc\_j� :PI� �\u[hj� ^ZlqbdZ�� klZjl�klhi� :PI��� Ij_h[jZah\Zl_ev

BgnhjfZpbb�� <Zeb^Zlhj�ih^kq_l� &5&�� ZgZeba� q_lghklb��� ^jZc\_j� fh^_fZ� �ijb_f�i_j_^ZqZ

keh\Z��nhjfZlZ���?������^jZc\_j�KWI��\de�hlde��hl^_evguo�[ehdh\��fhgblhjbg]�KWI��

��� :JF� ©I_j_^\b`ghc� imgdlª�� \uihegyxsbc� ke_^mxsb_� nmgdpbb�� ijb_f� bgnhjfZpbb� hl

Ghkbl_ey��WK� ©:gZebaª� �fhgblhjbg]�`bag_gguo�nmgdpbc�Ghkbl_e_c�� klZlbklbdZ�� \u^_e_gb_

ijbhjbl_lh\� ^ey� w\ZdmZpbb�� lZdlbdZ� hdZaZgby� ihfhsb��� i_j_^ZqZ� bgnhjfZpbb� \

khhl\_lkl\mxsb_� e_q_[gu_� mqj_`^_gby� �[ZaZ� ^Zgguo� ©IFDª���>jZc\_ju� \g_rgbo� mkljhckl\

�hl\_qZxl� aZ� i_j_^Zqm� aZijhkZ� \u[jZgghfm� Ghkbl_ex�� ijb_f� bgnhjfZpbb�� dhgljhev

^hklh\_jghklb�� i_j_aZijhku���Kbkl_fZ�GZdhie_gby�BgnhjfZpbb� kmffbjm_l� ihklmiZxsmx� hl

Ghkbl_e_c� bgnhjfZpbx�� ijhba\h^bl� hl[jZdh\dm� kemqZcghc� g_\haijhba\h^bfhc� bgnhjfZpbb�

Kbkl_fZ�:gZebaZ�h[jZ[Zlu\Z_l�ihklmib\rmx�bgnhjfZpbx��^_eZy�\u\h^�h�khklhygbb�Ghkbl_ey�

hj]Zgbam_l�bgl_jn_ck�k�h[kem`b\Zxsbf�i_jkhgZehf��ijbgbfZ_l�j_r_gby�h�\uah\_�MH�

��� :JF� ©Mj]_glgh_� hl^_e_gb_ª�� \uihegyxsbc� ke_^mxsb_� nmgdpbb�� ijb_f� bgnhjfZpbb� h

dhebq_kl\_� jZg_guo�� ^bZ]ghaZo��g_h[oh^bfhf� h[t_f_� hdZaZgby� ihfhsb��LZdbf� h[jZahf� kx^Z

\oh^yl�^jZc\_j�fh^_fZ�b�ijh]jZffZ�hlh[jZ`_gby�ihemq_gghc�bgnhjfZpbb�

������JZajZ[hlZggZy� kbkl_fZ� iha\hey_l� hkms_kl\eylv� fhgblhjbg]� `bag_gguo� nmgdpbc



jZ[hlgbdh\� kiZkZl_evguo� kem`[� ijb� \uiheg_gbb� aZ^Zgbc�� \ujZ[hlZlv� lZdlbdm� hdZaZgby

f_^bpbgkdhc� ihfhsb� \� l_dms_c� kblmZpbb�� \u[jZlv� ijbhjbl_lu� ^ey� w\ZdmZpbb� b� aZjZg__

ih^]hlh\blv� ki_pbnbq_kdb_� e_q_[gu_� mq_j_`^_gby� ^ey� ijb_fZ� ihjZ`_gguo�� ijh\h^blv

wdki_jbf_glZevgu_�bkke_^h\Zgby�

=eZ\Z�VI ��;JLF�kbkl_fu�^ey�\hhjm`_gguo�kbe

����<� mkeh\byo� kh\j_f_ggh]h� [hy� djZcg_� \Z`ghc� y\ey_lky� lhqgZy� bgnhjfZpby� h� khklhygbb�

f_klhiheh`_gbb� b� i_j_^\b`_gyo� dZ`^h]h� dhgdj_lgh]h� khe^ZlZ�� qlh� g_h[oh^bfh� ^ey� q_ldhc

dhhj^bgZpbb��\ujZ[hldb�lZdlbdb�[hy�b�hdZaZgby�dZq_kl\_gghc�f_^bpbgkdhc�ihfhsb��jbk������

���Mgb\_jkZevgZy� \h_ggZy� ;JLF� kbkl_fZ� fhglbjm_lky� gZ� hkgh\_� ©L_e_^hdlhjZª�

l_e_f_^bpbgkdhc� kbkl_fu� ^ey� jZ[hlgbdh\� kem`[� kiZk_gby�� kha^Zgghc� gZ� hkgh\_� gh\hc

l_ogheh]bb� e_q_gby� [h_\hc� ljZ\fu� g_ihkj_^kl\_ggh� gZ� ihe_� [hy� ijb� _]h� agZqbl_evghf

hl^Ze_gbb��jZajZ[hlZgghc�\�KR:

���Bkihevamxlky�ke_^mxsb_�fh^_jgbaZpbb�

   Fhgblhj�i_jkhgZevgh]h�khklhygby��FIK�

����G_�bf__l�\hafh`ghklb�ih^kh_^bg_gby�wdki_jbf_glZevgh]h�h[hjm^h\Zgby�

���� >hiheg_g� ]_h^_abq_kdhc� kbkl_fhc�� iha\heyxs_c� hij_^_eylv� f_klhiheh`_gb_� [hcpZ� gZ

^Zgghc�l_jjblhjbb��Z�lZd�`_�iheh`_gb_�l_eZ��klhy��e_`Z��

����KgZ[`_g�kbkl_fhc�Z\lhfZlbq_kdh]h�ih^dexq_gby�d�gZb[he__�ijb[eb`_gghfm�IIG� �ihkue

aZijhkZ�ijb�hlkmlkl\bb�dhglZdlZ��mklZgh\dZ�b�ih^^_j`Zgby�k\yab��

����<� aZ\bkbfhklb�hl� wdhghfbq_kdhc��[h_\hc�b� lZdlbq_kdhc�h[klZgh\db�fh`_l�bkihevah\Zlvky

[_a�k_gkhjghc�ih^deZ^db�

���� <hafh`ghklv� \j_f_ggh]h� [ehdbjh\Zgby� kb]gZeZ� �^ey� [hcph\� hljy^h\� ki_pbZevgh]h

gZagZq_gby��

����KgZ[`_g�mkljhckl\hf�Zm^bhk\yab��jZpb_c��k�IIG�

���I_j_^\b`ghc�imgdl�gZ[ex^_gby��IIG�

����Fhglbjm_lky�gZ�[Za_�Z\lhfh[bey�M:A�beb�[jhg_ljZgkihjl_jZ�ex[hc�fh^bnbdZpbb�

���� KgZ[`_g� kbkl_fhc� Z\lhihbkdZ� \k_o� ^hklmiguo� kb]gZeh\� hl� ijhba\hevgh]h� dhebq_kl\h

Ghkbl_e_c�

����KgZ[`_g�mkljhckl\hf�Zm^bhk\yab��jZpb_c��k�mj]_glguf�hl^_e_gb_f�b�Ghkbl_e_f�

            

                          
Jbk������I_j_^ZqZ�bgnhjfZpbb�h�jZg_gghf�gZ�wlZi�ki_pbZebabjh\Zgghc�ihfhsb��h[sZy�ko_fZ�



Mj]_glgh_�hl^_e_gb_��MH�

����Khklhbl� ba� ^\mo� ih^hl^_e_gbc��I_j\h_� jZaf_sZ_lky�gZ� [Za_� i_j\h]h� wlZiZ� w\ZdmZpbb� beb

mkbe_gghf�ki_pbZebklZfb�f_^bpbgkdhf�hljy^_�ki_pbZevgh]h�gZagZq_gby��<lhjh_�ih^hl^_e_gb_

jZaf_sZ_lky�gZ�[Za_�\lhjh]h�wlZiZ [10].
����I_j\h_�ih^hl^_e_gb_�kgZ[`_gh�mkljhckl\hf�Zm^bhk\yab��jZpb_c��k�IIG�

����<lhjh_�ih^hl^_e_gb_�h[jZah\Zgh��dhfivxl_jhf�k�:JFhf�©Mj]_glgh_�hl^_e_gb_�w\ZdmZpbyª�

jZ^bhfh^_fhf�� mkljhckl\hf� Zm^bhk\yab� �jZpb_c�� k� i_j\uf� ih^hl^_e_gb_f�� GZ� \lhjh_

ih^hl^_e_gb_� ihklmiZ_l� bgnhjfZpby� h� dhebq_kl\_� ihjZ`_gguo�� ih^e_`Zsbo� w\ZdmZpbb�� bo

khklhygbb��^bZ]ghaZo�b�l�^��>ZggZy�bgnhjfZpby�i_j_^Z_lky�\�nhjfZl_�we_dljhgghc�i_j\bqghc

f_^bpbgkdhc�dZjlhqdb�

����<� mkeh\byo� djmighfZkrlZ[guo� \h_gguo� ^_ckl\bc� k� bkihevah\Zgb_f� [hevrh]h� dhebq_kl\Z

`b\hc� kbeu� ijbf_g_gb_� ;JLF� kbkl_f� ^ey� dZ`^h]h� [hcpZ� g_� y\ey_lky� hijZ\^Zgguf

wdhghfbq_kdb�� JZpbhgZevgh� `_� bkihevah\Zgb_� \h_gguo� ;JLF� kbk�l_f� ^ey� [hcph\� hljy^h\

ki_pbZevgh]h�gZagZq_gby�

���GZh[hjhl�� \� mkeh\byo� ehdZevgh]h� \h_ggh]h� \iheg_� \hafh`gh� kgZ[`_gb_� dZ`^h]h� [hcpZ

bg^b\b^mZevguf�ijb[hjhf�Ghkbl_ey�

���We_dljhggZy� i_j\bqgZy� f_^bpbgkdZy� dZjlhqdZ� ^ey� \h_gghc� ;JLF� kbkl_fu� khklhbl� ba

ke_^mxsbo�ihe_c�

1. Ghf_j�dZjlhqdb�

2. Ghf_j�IIG�

3. NZfbeby��bfy��hlq_kl\h�ihjZ`_ggh]h�

4. <hbgkdZy�qZklv��a\Zgb_�ihkljZ^Z\r_]h�

5. Ihe�ihjZ`_ggh]h�

6. <j_fy�b�^ZlZ�ihklmie_gby�

7. >ZlZ�b�\j_fy�ihjZ`_gby�

8. EhdZebaZpby�ihjZ`_gby�

9. Hkh[_gghklb� ihjZ`_gby�� jZ^bhZdlb\gh_� ihjZ`_gb_�� ihjZ`_gb_� obfbq_kdbf� hjm`b_f

beb� �K>Y<��� ihjZ`_gb_� [Zdl_jbZevguf� hjm`b_f�� hlfhjh`_gb_�� h`h]�� ikbobq_kdb_

jZkkljhckl\Z�

14. >bZ]gha�

15. HdZaZggZy� ihfhsv� �Zglb[bhlbdb�� ku\hjhldb�� Zglb^hlu�� ZgZlhdkbgu�� h[_[heb\Zxsb_

kj_^kl\Z��ljZgknmabb��bffh[bebaZpbb��i_j_\yadb���

16. <j_fy�gZeh`_gby�`]mlZ�

17. Ijh\_^_gb_�kZgh[jZ[hldb�

18. Kihkh[� w\ZdmZpbb� �hq_j_^v�� iheh`_gb_�� ijhnbev� e_q_[gh�ijhnbeZdlbq_kdh]h

mqj_`^_gby��\b^�ljZgkihjlZ��

=eZ\Z�9,,��;JLF�kbkl_fu�^ey�fhgblhjbg]Z

���H^gbf�ba�gZbf_g__� jZajZ[hlZgguo� Zki_dlh\� ijbf_g_gby�;JLF� kbkl_f� y\ey_lky� m^Ze_gguc

fhgblhjbg]�`bag_gguo�nmgdpbc�iZpb_glZ��<k_�;JLF�kbkl_fu

fhgblhjbg]Z�ke_^m_l�jZa^_eblv�gZ�ljb�]eZ\gu_�]jmiiu�

����;JLF�kbkl_fZ�\gmljb[hevgbqgh]h�fhgblhjbg]Z�

����;JLF�kbkl_fZ�[ulh\h]h�fhgblhjbg]Z�

����;JLF�kbkl_fu�i_j_^\b`gh]h�fhgblhjbg]Z�

���KljmdlmjZ�;JLF�kbkl_fu�i_j\hc�]jmiiu�lZdh\Z��jbk������

����Ijb[hj�iZpb_glZ��^Zlqbd�^Z\e_gby��imevkZ��qZklhlu�^uoZgby�b�l�^��



jZ^bhfZyd��jZ^bhfh^_f��

����;Zah\uc�ijb_fgbd��jZkiheh`_g�\�iZeZl_��

����Ihklh\hc�dhfivxl_j��jZkiheh`_g�gZ�ihklm�^_`mjghc�f_^�k_klju��

���LZdbf� h[jZahf�� gZ� l_e_� iZpb_glZ� mdj_iey_lky� fbgbZlxjguc� i_j_ghkghc� ^Zlqbd� k

jZ^bhfh^_fhf�� I_jbh^bq_kdb� ihdZaZgby� ^ZlqbdZ� \� \b^_� aZrbnjh\Zggh]h� kb]gZeZ

"k[jZku\Zxlky��gZ�[Zah\uc�ijb_fgbd�
���<�iZeZl_�jZaf_s_g�[Zah\uc�ijb_fgbd��ihemqZxsbc�bgnhjfZpbx�hl�ijb[hjh\�\k_o�iZpb_glh\

^Zgghc�iZeZlu�b�i_j_kueZxsbc�__�gZ�ihklh\hc�dhfivxl_j�

Jbk�����KljmdlmjZ�;JLF�kbkl_fu�fhgbhjbg]Z�i_j\hc�]jmiiu

���Ihklh\hc�dhfivxl_j�ih�kj_^kl\hf�ehdZevghc�k_lb�kh_^bg_g�kh�\k_fb�[Zah\ufb�ijb_fgbdZfb�

<� ex[hc� fhf_gl� ihklh\Zy� k_kljZ� fh`_l� ihemqblv� bgnhjfZpbx� h� khklhygbb� lhc� beb� bghc

`bag_gghc�nmgdpbb�dhgdj_lgh]h�iZpb_glZ�b�_]h�f_klhgZoh`^_gb_�

����>ZggZy�kbkl_fZ�iha\hey_l�hkms_kl\eylv�^bgZfbq_kdhc�gZ[ex^_gb_�aZ�khklhygb_f�[hevgh]h�\

mkeh\byo�klZpbhgZjZ��IZpb_glu�fh]ml�k\h[h^gh�i_j_^\b]Zlvky�ih�\k_c�l_jjblhjbb��hl\_^_gghc

^ey�ijh]mehd��kZfhklhyl_evgh�ihk_sZlv�klheh\mx�b�l�^��Ijb�fZe_cr_f�hldehg_gbb�\�khklhygbb

lhc�beb�bghc�nmgdpbb�ihklh\Zy�k_kljZ�ihemqZ_l�khhl\_lkl\_ggmx�bgnhjfZpbx�b�fh`_l�[ukljh

b�wnn_dlb\gh�hdZaZlv�ihfhsv�

����H^gZdh�� gZb[he__� ij_ki_dlb\guf� y\ey_lky� f_lh^� [ulh\h]h� �m^Ze_ggh]h�� fhgblhjbg]Z�

KljmdlmjZ�^Zggh]h�dhfie_dkZ�lZdh\Z��jbk������

����Ijb[hj�iZpb_glZ��^Zlqbd�^Z\e_gby��imevkZ��qZklhlu�^uoZgby�b�l�^���jZ^bhfZyd��jZ^bhfh^_f��

����>hfZrgbc�mkbebl_ev�

����Dhgljhebjmxsbc�dhfivxl_j�

����I_jkhgZevguc�dhfivxl_j�

����I_c^`_j�

�����Ijb[hj�iZpb_glZ� � jZaf_sZ_lky�gZ�[hevghf��gZoh^ys_fky� \�^hfZrgbo� mkeh\byo��GZb[he__

hilbfZevguf� y\ey_lky� jZajZ[hldZ� lZdh]h� ijb[hjZ� \� \b^_� g_dh]h� [ulh\h]h� ij_^f_lZ�� g_

kl_kgyxs_]h� [hevgh]h� �� gZjmqguo� qZkh\�� f_^ZevhgZ� b� l�^�� I_jbh^bq_kdb� ijb[hj� iZpb_glZ

�k[jZku\Z_l��bgnhjfZpbx�h�khklhygbb�`bag_gguo�nmgdpbc�gZ�^hfZrgbc�mkbebl_ev�

Ijb[hj

iZpb_glZ

��

>Zqlbdb

JZ^bhfZyd

JZ^bhfh^_f

;Zah\uc

ijb_fgbd

Ihklh\hc

dhfivxl_j

Ijb[hj

iZpb_glZ

��

Ijb[hj

iZpb_glZ

��N



�����>hfZrgbc�mkbebl_ev�ij_^klZ\ey_l�kh[hc�ebrv�ij_h[jZah\Zl_ev�kb]gZeZ��mkbeb\Zxsbc�_]h�b

i_j_^Zxsbc�\�^Zgghc�e_q_[gh�ijhnbeZdlbq_kdh_�mqj_`^_gb_�gZ�dhgljhebjmxsbc�dhfivxl_j�

����Dhgljhebjmxsbc� dhfivxl_j� ij_^klZ\ey_l� kh[hc� Z\lhghfguc� ijh]jZffgh�ZiiZjZlguc

dhfie_dk�� ij_^gZagZq_gguc� ^ey� k[hjZ� bgnhjfZpbb� hl� \k_o� iZpb_glh\�� ih^dexq_gguo� d� k_lb

[ulh\h]h�fhgblhjbg]Z��<Z`ghc�khklZ\eyxs_c�^Zggh]h�we_f_glZ�kbkl_fu�y\ey_lky�jZaf_s_gb_

gZ� g_f� wdki_jlghc� kbkl_fu�� ijhba\h^ys_c� hp_gdm� ihemqZ_fuo� ^Zgguo�� Ijb� hij_^_e_gbb

g_dh]h� gZjmr_gbc� `bag_^_yl_evghklb� m^Ze_ggh]h� iZpb_glZ� dhgljhebjmxsbc� dhfivxl_j

nhjfbjm_l�[ehd�g_h[oh^bfhc�bgnhjfZpbb�b� hlijZ\ey_l� _]h�ih� kj_^kl\hf� ehdZevghc� k_lb�gZ

i_jkhgZevguc�dhfivxl_j�\jZqZ�

����I_jkhgZevguc� dhfivxl_j� \jZqZ�� ihemqb\� khh[s_gb_� h� gZjmr_gbb� a^hjh\vy� m^Ze_ggh]h

iZpb_glZ�� \u^Z_l� khhl\_lkl\mxs__� khh[s_gb_� gZ� ^bkie_c� b� i_j_^Z_l� g_h[oh^bfuc� [ehd

bgnhjfZpbb�gZ�i_c^`_j�e_qZs_]h�\jZqZ��LZdbf�h[jZahf��\jZq�fh`_l�ij_^ijbgylv�g_h[oh^bfu_

^ey�kiZk_gby�`bagb�iZpb_glZ�^_ckl\by��gZoh^ykv�gZ�jZ[hq_f�f_kl_��\�hl^_e_gbb��hi_jZpbhgghc�

^hfZ�b�l�^�

�����Hibku\Z_fZy� kbkl_fZ� ij_^gZagZq_gZ� \� i_j\mx� hq_j_^v� ^ey� ojhgbq_kdbo� [hevguo

�br_fbq_kdZy� [he_agv� k_j^pZ�� ]bi_jlhgbq_kdZy� [he_agv� b� l�^���� ;eZ]h^Zjy� lZdhc� kbkl_f_

e_qZsbc� \jZq� fh`_l� ihklhyggh� bf_lv� l_dmsmx� bgnhjfZpbx� h� khklhygbb� [hevgh]h�

gZoh^ys_]hky� \� ^hfZrgbo� mkeh\byo�� Ijb� g_dhc� qj_a\uqZcghc� kblmZpbb� �dhlhjZy� fh`_l

aZklb]gmlv�[hevgh]h�b�^hfZ��b�gZ�jZ[hl_��b�ijhklh�gZ�mebp_��e_qZsbc�\jZq�g_f_^e_ggh�ihemqZ_l

bgnhjfZpbx� h� gZjmr_gbb� khklhygby� b� f_klhgZoh`^_gbb� [hevgh]h�� >Ze__� \jZq� fh`_l� eb[h

ebqgh�hlijZ\blvky�d�iZpb_glm��eb[h�ijh\_klb�dhgkmevlZpbx�k�ihfhsvx�l_e_nhgghc�k\yab��eb[h

gZijZ\blv�d�ihkljZ^Z\r_fm�[jb]Z^m�kdhjhc�ihfhsb�

Jbk������KljmdlmjZ�;JLF�kbkl_fu�fhgblhjbg]Z�\lhjhc�]jmiiu

����H[sZy�ko_fZ�^_ckl\by�;JLF�kbkl_fu�[ulh\h]h�fhgblhjbg]Z�hljZ`_gZ�gZ�jbk����

����Lj_lvy� ]jmiiZ�;JLF� kbkl_f� ij_^klZ\ey_l� kh[hc� _fdb_� dhfiZdlgu_� i_j_ghkgu_�fhgblhju�

jZaf_sZ_fu_� gZ� fZrbgZo� �Kdhjhc� ihfhsb��� KhklZ\eyxsb_� we_f_glu� lZdhc� kbkl_fu

ke_^mxsb_��kf��jbk�����

����Fhgblhj�`bag_gguo�nmgdpbc�

����JZ^bhfh^_f�

����Ijb_fguc�dhfivxl_j�k�fh^_fhf�

����L_e_nhggZy�ebgby�^ey�k\yab�kh�ki_pbZebklZfb�b�hi_jZpbhggufb�

Ijb[hj

iZpb_glZ

��

>Zlqbdb

JZ^bhfZyd

JZ^bhfh^_f

>hfZrgbc

mkbebl_ev

Dhgljhebjm�

xsbc

dhfivxl_j

I_jkhgZevguc

dhfivxl_j

I_c^`_j



Jbk�����H[sZy�ko_fZ�^_ckl\by�;JLF�kbkl_fu�[ulh\h]h�fhgblhjbg]Z



Jbk������H[sZy�ko_fZ�;JLF�kbkl_fu�i_j_^\b`gh]h�fhgblhjbg]Z�lj_lv_c�]jmiiu

                                                            

                                                                                                    

����Kp_gZjbc�^_ckl\bc�;JLF�kbkl_fu�i_j_^\b`gh]h�fhgblhjbg]Z�ke_^mxsbc��Ijb�ihklmie_gbb

\uah\Z� [jb]Z^Z� �Kdhjhc� ihfhsb�� \u_a`Z_l� ^ey� hdZaZgby� f_^bpbgkdh]h� ihkh[by�� Ihke_

hdZaZgby� g_hleh`ghc� ihfhsb� [hevgh]h� ihf_sZxl� \� ki_pbZebabjh\Zgguc� Z\lhfh[bev� b

ljZgkihjlbjmxl� \� ^Zggh_� e_q_[gh�ijhnbeZdlbq_kdh_� mqj_`^_gb_�� :\lhfh[bev� �Kdhjhc

ihfhsb�� h[hjm^h\Zg� l_e_f_ljbq_kdbf� dhfie_dkhf� i_j_^\b`gh]h� fhgblhjbg]Z�� <h� ijhp_kk_

ljZgkihjlbjh\db� ijhba\h^blky� kt_f� ihdZaZl_e_c� hkgh\guo� `bag_gguo� nmgdpbc� b� i_j_^ZqZ

khhl\_lkl\mxs_c� aZrbnjh\Zgghc� bgnhjfZpbb� \� e_q_[gh�ijhnbeZdlbq_kdh_� mqj_`^_gb_� �gZ

Ijb_fguc� dhfivxl_j��� >_`mjguc� \jZq� ih� kj_^kl\hf� l_e_nhgghc� k\yab� hih\_sZ_l

ki_pbZebklh\�b�i_jkhgZe�hi_jZpbhgguo�h�ihklmie_gbb�[hevgh]h�k�^Zgghc�iZlheh]b_c�

����Hibku\Z_fZy� ;JLF� kbkl_fZ� iha\hey_l� hkms_kl\eylv� dhgljhev� aZ� khklhygb_f� iZpb_glZ� \h

\j_fy� ljZgkihjlbjh\db� _]h� \� e_q_[gh�ijhnbeZdlbq_kdh_� mqj_`^_gb_�� hkms_kl\eylv� i_j_^Zqm

f_^bpbgkdhc� bgnhjfZpbb�� aZj_g__� h[_ki_qblv� gZeb�qb_� g_h[oh^bfuo� ki_pbZebklh\� \

ijb_fghf�ihdh_��ih^]hlh\blv�hi_jZpbhggu_�b�fZgbimeypbhggu_��djhf_� lh]h��^_`mjguc�\jZq

beb�\ua\Zgguc�bf�ki_pbZebkl�fh`_l�ijhdhgkmevlbjh\Zlv�[jb]Z^m��Kdhjhc�ihfhsb��h�lhf�beb

bghf�f_lh^_� hdZaZgby�g_hleh`ghc�ihfhsb� \� khhl\_lkl\bb� k� ihemq_ggufb� ^Zggufb� h� khklh�

ygbb�iZpb_glZ�

������Hibku\Z_fZy� ;JLF� kbkl_fZ� iha\hey_l� hkms_kl\eylv� k[hj� b� i_j_^Zqm� ke_^mxsbo� \b^h\

f_^bpbgkdhc�bgnhjfZpbb�

����QZklhlZ�k_j^_qgh�khkm^bkluo�khdjZs_gbc�

����QZklhlZ�^uoZgby�

����We_dljhdZj^bh]jZffZ�

����Kh^_j`Zgb_�m]e_dbkeh]h�]ZaZ�\h�\u^uoZ_fhf�\ha^mo_�

����L_fi_jZlmjZ�l_eZ�

������;JLF�kbkl_fu�i_j_^\b`gh]h�fhgblhjbg]Z��jZa\_jgmlu_�gZ�[Za_�fZrbg��Kdhjhc�ihfhsb��k

i_jkhgZehf�� khklhysbf� ba� iZjZf_^bdh\�� j_Zevgh� ^_ckl\mxl� \� kbkl_f_� a^jZ\hhojZg_gby� jy^Z

kljZg��KR:��:g]eby�b�l�^���

Fhgblhj�khklhygby

hkgh\guo�`bag_gguo

nmgdpbc

JZ^bhfh^_f

Ijb_fguc

dhfivxl_j

JZ^bhfh^_f



=eZ\Z VIII ��GZpbhgZevgZy�l_e_f_^bpbgkdZy�k_lv

���Wnn_dlb\ghklb� hl� ^_ckl\by� l_e_f_^bpbgkdbo� kbkl_f� m^Ze_ggh]h� dhgkmevlbjh\Zgby� fh`gh

^h[blvky� ebrv� kha^Z\� hkh[mx� dhfivxl_jgmx� k_lv�� h[t_^bgyxsmx� hl^_evgu_� k_j\_ju�� ;JK�

dhfivxl_ju� ihevah\Zl_e_c� b� l�^�� GZb[he__� jZpbhgZevguf� g_khfg_ggh� y\ey_lky� kha^Zgb_

]hkm^Zjkl\_gghc� l_e_f_^bpbgkdhc� k_lb�� KljmdlmjZ� gZpbhgZevghc� l_e_f_^bpbgkdhc� k_lb

hljZ`_gu�gZ�jbk�����Hkgh\gufb�maeZfb�lZdhc�k_lb�y\eyxlky�

1). P_gljZevguc�k_j\_j�fbgbkl_jkl\Z�a^jZ\hhojZg_gby�\dexqZ_l�\�k_[y�±�kljZgbpm�aZklZ\dm�
kibkhd� \k_o� dhgkmevlZglh\� �k� \hafh`ghklvx� aZijhkZ� gZ� \uah\� ki_pbZebklZ��� kibkhd� \k_o

gZpbhgZevguo�\b^_hdhgn_j_gpbc��k�\hafh`ghklvx�aZijhkZ�gZ�ijh\_^_gb_�\b^_hdhgn_j_gpbc��

kibkhd� \k_o� l_e_f_^bpbgkdbo� h[eZklguo� k_j\_jh\� b� k_j\_jh\� f_^�\mah\�� \uoh^� gZ

f_`^mgZjh^gmx� ebgbx� �k� \hafh`ghklvx� aZijhkZ� gZ� ijh\_^_gb_� \b^_hdhgn_j_gpbb� b� \uah\

ki_pbZebklZ���j_kim[ebdZgkdmx�;JK��jbk�����

����K_j\_j�h[eZklgh]h�mijZ\e_gby�a^jZ\hhojZg_gby�\dexqZ_l�\�k_[y�±�kljZgbpm�aZklZ\dm��kibkhd

\k_o� h[eZklguo� dhgkmevlZglh\� �k� \hafh`ghklvx� aZijhkZ� gZ� \uah\� ki_pbZebklZ��� kibkhd

^_`mjguo� ki_pbZebklh\� �k� \hafh`ghklvx� g_f_^e_gghc� k\yab� k� gbf� ih� we_dljhgghc� ihql_�

Zm^bhdZgZem� beb� \b^_hl_e_nhgm��� kibkhd� ^hklmiguo� \b^_hdhgn_j_gpbc� �k� \hafh`ghklvx

aZijhkZ� gZ� ijh\_^_gb_� \b^_hdhgn_j_gpbc��� h[eZklgmx� ;JK�� i_j_oh^� gZ� p_gljZevguc� k_j\_j

fbgbkl_jkl\Z�a^jZ\hhojZg_gby��jbk�����

3).� K_j\_j� f_^bpbgkdh]h� \maZ� \dexqZ_l� \� k_[y� �� kljZgbpm�aZklZ\dm�� kibkhd� dhgkmevlZglh\� �k
\hafh`ghklvx�aZijhkZ�gZ�\uah\�ki_pbZebklZ���kibkhd�^_`mjguo�ki_pbZebklh\��k�\hafh`ghklvx

g_f_^e_gghc�k\yab�k�gbf�ih�we_dljhgghc�ihql_��Zm^bhdZgZem�beb�\b^_hl_e_nhgm���i_j_oh^�gZ

p_gljZevguc�k_j\_j�fbgbkl_jkl\Z�a^jZ\hhojZg_gby��wdki_jbf_glZevgZy�;JK�

4). K_j\_j� h[eZklgh]h� e_q_[gh�ijhnbeZdlbq_kdh]h� mqj_`^_gby� \dexqZ_l� \� k_[y� ±� kljZgbpm�

aZklZ\dm�� kibkhd� ^_`mjguo� dhgkmevlZglh\� �k� \hafh`ghklvx� g_f_^e_gghc� k\yab� k� gbfb� ih

we_dljhgghc�ihql_��Zm^bhdZgZem�beb�\b^_hl_e_nhgm���\uoh^�gZ�k_j\_j�h[eZklgh]h�mijZ\e_gby

a^jZ\hhojZg_gb_f�

5). Dhfivxl_j�dhgkmevlZglZ�\dexqZ_l�\�k_[y�±�:JF�ki_pbZebklZ��k�\hafh`ghklvx�i_j_kuedb

bgnhjfZpbb� ih� we_dljhgghc� ihql_� b� Zm^bhdZgZeZf�� mqZklby� \� \b^_hdhgn_j_gpbyo��� k\yav� k

h[eZklguf�fZkl_jhf�m^Ze_gguo�dhgkmevlZpbc�b�\b^_hdhgn_j_gpbc�

6).�Dhfivxl_j�ihevah\Zl_ey�\dexqZ_l�\�k_[y� ��:JF�ki_pbZebklZ� �k�\hafh`ghklvx�i_j_kuedb

bgnhjfZpbb�ih�we_dljhgghc�ihql_�b�Zm^bhdZgZeZf��mqZklby�\�\b^_hdhgn_j_gpbyo��

������FZkl_j� m^Ze_gguo� dhgkmevlZpbc� b� \b^_hdhgn_j_gpbc� ij_^klZ\ey_l� kh[hc

Z\lhfZlbabjh\Zgguc�ijh]jZffguc�dhfie_dk��dhlhjuc�\uihegy_l�ke_^mxsb_�aZ^Zqb�

1. K[hj�b�kbkl_fZlbaZpby�bgnhjfZpbb�h�gh\uo�\b^_hdhgn_j_gpbyo�b�dhgkmevlZglZo�

2. Dhhj^bgZpby�ijh\_^_gby�\b^_hdhgn_j_gpbc�

3. K[hj�aZijhkh\�gZ�ijh\_^_gb_�\b^_hdhgn_j_gpbc�b�gZ�\uah\u�m^Ze_gguo�dhgkmevlZglh\�

4. =_g_jbjh\Zgb_� b� i_j_kuedZ� ijb]eZr_gbc� gZ� mqZklb_� \� \b^_hdhgn_j_gpbyo� b� \uah\u

m^Ze_gguo�dhgkmevlZglh\�\�khhl\_lkl\bb�k�ihemq_ggufb�aZijhkZfb�

5. Ijh\_^_gb_� j_]meyjguo� Z^fbgbkljZlb\guo� \b^_hdhgn_j_gpbc� �k_e_dlhjguo

kh\_sZgbc��

������LZdbf� h[jZahf�� fh`gh� kdZaZlv�� qlh� aZ^Zq_c� fZkl_jZ� \� kmsghklb� y\ey_lky� hkms_kl\e_gb_

\aZbfh^_ckl\by�f_`^m�ihevah\Zl_e_f��bsmsbf�g_dh]h�dhgkmevlZglZ��b�kZfbfb�dhgkmevlZglhf�



Jbkmghd�����KljmdlmjZ

gZpbhgZevghc�l_e_�

f_^bpbgkdhc�k_lb� P_gljZevguc�k_j\_j

�fbgbkl_jkl\Z

�a^jZ\hhojZg_gby

BghkljZggu_

dhgkmevlZglu

 K_j\_ju�f_^bpbgkdbo

\mah\

K_j\_ju�h[eZklguo�e_q_[gh�

ijhnbeZdlbq_kdbo�mqj_`^_�

gbc

Ebqgu_�kljZgbpu�

\uah\u�dhgkmevlZglh\
Ebqgu_�kljZgbpu�\uah\u

dhgkmevlZglh\

Kibkhd�dhgkmevlZglh\

Dhfivxl_ju

ihevah\Zl_e_c

Dhfivxl_ju

dhgkmevlZglh\
Dhfivxl_ju�dhgkmevlZglh\

FZkl_j

\b^_hdhgn_j_gpbc

K_j\_ju�h[eZklguo

mijZ\e_gbc

a^jZ\hhojZg_gby

Kibkhd�h[eZklguo

dhgkmevlZglh\

FZkl_j�h[eZklguo

\b^_hdhgn_j_gpbc

P_gljZevgZy

[Zah\Zy�jZ[hqZy

klZgpby

H[eZklgZy

[Zah\Zy�jZ�

[hqZy�klZg�

pby



������Mijhs_gguc� kp_gZjbc� jZ[hlu� ij_^eZ]Z_fhc� gZpbhgZevghc� l_e_f_^bpbgkdhc� k_lb

ijhbeexkljbjh\Zg�gZ�ke_^mxs_f�ijbf_j_�

�������<jZq� :�� gZoh^blky� gZ� ^_`mjkl\_� \� l_jZi_\lbq_kdhf� hl^_e_gbb� jZchgghc� [hevgbpu

gZk_e_ggh]h� imgdlZ�N��<� mj]_glghf� ihjy^d_� \� hl^_e_gb_� ihklmiZ_l� [hevghc�<�� k� ^bZ]ghahf

©bgnZjdl� fbhdZj^Zª�� \� ZgZfg_a_� ±� ojhgbq_kdbc� ]ehf_jmehg_njbl�� ya\Z� ^\_gZ^plbi_jklghc

dbrdb�� [jhgohwdlZlbq_kdZy� [he_agv��<jZq�:�� j_rZ_l� h[jZlblvky� d� m^Ze_gghfm� dhgkmevlZglm�

Bkihevamy� i_jkhgZevguc� dhfivxl_j� k� :JFhf� ©L_jZibyª�� ih^dexq_gguc� d� gZpbhgZevghc

l_e_f_^bpbgkdhc�k_lb��\jZq�:��ih^kh_^bgy_lky�d�k_j\_jm�h[eZklghc�debgbq_kdhc�[hevgbpu���

]hjh^Z�F��<u[jZ\�ba�kibkdZ�^_`mjguo�ki_pbZebklh\�ijhn_kkhjZ�E���\jZq�ihkueZ_l� aZijhk�gZ

g_f_^e_gghc� kh_^bg_gb_�� h^gh\j_f_ggh� hlkueZy� ih� we_dljhgghc� ihql_� nZce� k� bklhjb_c

[he_agb�<����^Zggu_�WD=��h[sbo�ZgZebah\�djh\b�b�fhqb���hbpnjh\Zgguc�\ZjbZgl��]jZnbq_kdbc

nZce� b� l�^���� Ijhn_kkhj� E��� hagZdhfb\rbkv� k� ihemq_gghc� bgnhjfZpb_c�� k� ihfhsvx

i_jkhgZevgh]h�dhfivxl_jZ� �k�:JFhf� ©>_`mjguc� l_jZi_\lª��b�k_j\_jZ� mklZgZ\eb\Z_l� k\yav� k

\jZqhf�:��b�ih�Zm^bhdZgZem�khh[sZ_l�k\h_�fg_gb_�h�^bZ]gha_��lZdlbd_�e_q_gby�b�ijh]gha_�^ey

^Zggh]h� kemqZy�� Ihke_� lsZl_evgh� ijh\_^_ggh]h� e_q_gby� khklhygb_� [hevgh]h� <�� agZqbl_evgh

memqrbehkv�� h^gZdh� g_h[oh^bfh� ^Zevg_cr__� ki_pbZevgh_� e_q_gb_�� <jZq� :�� k� ihfhsvx

i_jkhgZevgh]h� dhfivxl_jZ� mklZgZ\eb\Z_l� kh_^bg_gb_� k� k_j\_jhf� h[eZklghc� debgbq_kdhc

[hevgbpu����]hjh^Z�F�b� aZl_f�k�k_j\_jhf�h[eZklgh]h�mijZ\e_gby� a^jZ\hhojZg_gb_f�F�kdhc

h[eZklb�� <ua\Z\� fZkl_j� \b^_hdhgn_j_gpbc� \jZq� :�� hklZ\ey_l� aZijhk� gZ� ijh\_^_gb_

\b^_hdhgn_j_gbpbb� k� mqZklb_f� ke_^mxsbo� ki_pbZebklh\� �\u[jZgguo� bf� jZg__� ba

ij_^eh`_ggh]h� kibkdZ�� b� bkihevah\Zgb_f� h[eZklghc� ;JK�� Ihke_� h[jZ[hldb� ihemq_ggh]h

aZijhkZ�fZkl_j�\b^_hdhgn_j_gpbc�hlijZ\ey_l�we_dljhgghc�ihqlhc�ibkvfh�\jZqm�:��k�mdZaZgb_f

^Zlu�� \j_f_gb� b� g_h[oh^bfuo� mkeh\bc� ijh\_^_gby� \b^_hdhgn_j_gpbb�� <� gZagZq_gguc� ^_gv

\jZq� :�� ^hklZ\be� [hevgh]h� <�� \� h[eZklgh_� e_q_[gh�ijhnbeZdlbq_kdh_� mqj_`^_gb_� gZ� [Za_

dhlhjh]h�jZkiheh`_gZ�;JK��<�ijhp_kk_�ijh\_^_gby�\b^_hdhgn_j_gpbb�\hagbdeZ�g_h[oh^bfhklv

ijhdhgkmevlbjh\Zlky� k� nZjfZdheh]hf� D�� ba� Lhjhglh� �DZgZ^Z��� Ijhn_kkhj� E��� bkihevamy

i_jkhgZevguc� dhfivxl_j� b� k_j\_j� h[eZklgh]h� mijZ\e_gby� a^jZ\hhojZg_gb_f� mklZgh\be

kh_^bg_gb_�k�p_gljZevguf�k_j\_jhf�fbgbkl_jkl\Z�a^jZ\hhojZg_gby�b��k\yaZ\rbkv�k�fZkl_jhf

m^Ze_gguo� dhgkmevlZpbc�� hklZ\be� aZijhk� gZ� \uah\� D�� FZkl_j� m^Ze_gguo� dhgkmevlZpbc�

h[jZ[hlZ\� aZijhk�� hlijZ\be� ijb]eZr_gb_�D�� b�� ihemqb\� hl\_l� �\� l_q_gb_� ���fbgml�� ijhba\_e

ih^dexq_gb_� gh\h]h� mqZklgbdZ� d� ijh\h^bfhc� dhgn_j_gpbb�� Ihke_� hdhgqZgby

\b^_hdhgn_j_gpbb�[hevghc�<��[ue�^hklZ\e_g�\�l_jZi_\lbq_kdh_�hl^_e_gb_�jZchgghc�[hevgbpu

^ey�ijh^he`_gby� e_q_gby� kh]eZkgh� ko_f_� \ujZ[hlZgghc� \� j_amevlZl_� m^Ze_ggh]h� dhgkbebmfZ

�jbk�����

�����;_amkeh\gh�� kha^Zgb_� ©bg^b\b^mZevghcª� gZpbhgZevghc� l_e_f_^bpbgkdhc� k_lb� \h\k_� g_

bkdexqZ_l�bkihevah\Zgb_�kj_^kl\�Bgl_jg_l�\�ijZdlbd_�m^Ze_ggh]h�dhgkmevlbjh\Zgby�b�h[f_gZ

bgnhjfZpb_c��<_^v�^ZggZy�l_e_f_^bpbgkdZy�k_lv�ij_^gZagZq_gZ�ebrv�^ey�h[f_gZ�bgnhjfZpb_c

h� dhgdj_lguo� [hevguo�� ijh\_^_gby� m^Ze_gguo� dhgkmevlZpbc�� dhgkbebmfh\� b� l�^�� Lh]^Z� dZd

Bgl_jg_l�iha\hey_l�ijhba\h^blv�g_h]jZgbq_gguc�ihbkd�ex[hc�bgnhjfZpbb�ih�lhfm�beb�bghfm

\hijhkm� ±� ^hfZrgb_� kljZgbpu�� we_dljhggu_� \_jkbb� `mjgZeh\�� f_^bpbgkdb_� b� ijhqb_� [Zau

^Zgguo�b�l�^�

   D�hkgh\guf� we_f_glZf�Bgl_jg_l��dhlhju_�\hafh`gh�bkihevah\Zlv�\� kbkl_f_� l_e_f_^bpbgu
hlghkylky�

����Ihbkdh\u_�kbkl_fu��/\FRV��<DKRR��$OWD9LVWD��'HMDQHZV�b�l�^�

����>hfZrgb_�kljZgbpu�debgbq_kdbo�p_gljh\�b�f_^bpbgkdbo�mq_[guo�aZ\_^_gbc�

����L_e_dhgn_j_gpbb�86(1(7�

���� JZaf_s_gb_� gZ� dhgdj_lghf� kZcl_� bgnhjfZpbb� h� [hevghf� ^ey� ijh\_^_gby� ©]eh[Zevghc

wdki_jlbauª�

����We_dljhggZy�ihqlZ�



6). FTP.
����I_j_^ZqZ�f_^bpbgkdh]h�l_dklZ�b�bah[jZ`_gbc�

���� K_j\_jZf� k� kbkl_fZlbabjh\Zgghc� f_^bpbgkdhc� bgnhjfZpb_c� �[Zau� 0('/,1(�� (0%$6(�

%,26,6�b�^j���q_j_a�k_f_ckl\h�[Za�671�,QWHUQDWLRQDO�

���Ihbkd�nZceh\�\�]hn_j�ijhkljZgkl\_�ih�dhgdj_lghc�debgbq_kdhc�ijh[e_f_�

����<_jhylg__� \k_]h�� l_e_f_^bpbgkdmx� kbkl_fm� emqr_� b� ijhs_� kha^Z\Zlv� dZd� khklZ\gmx� qZklv

Bgl_jg_l��qlh�h[_ki_qbl�b�emqrmx�©khijy`_gghklvª�k�bghkljZggufb�ki_pbZebklZfb���?keb�`_

jZajZ[Zlu\Zlv� hjb]bgZevgmx� dhfivxl_jgmx� k_lv�� lh� Bgl_jg_l� g_khfg_ggh� [m^_l

bkihevah\Zlvky�\�gZqZevguo�wlZiZo�nhjfbjh\Zgby�gZpbhgZevghc�l_e_f_^bpbgkdhc�h[sghklb�

Jbk����KljmdlmjZ�p_gljZevgh]h�k_j\_jZ�fbgbkl_jkl\Z�a^jZ\hhojZg_gby

     H[sZy�qZklv�

KljZgbpZ�aZk�

lZ\dZ�

Kibkhd

dhgkmevlZglh\

AZijhk�gZ

\uah\

dhgkmevlZglZ

Kibkhd�^hklmiguo

\b^_hdhgn_j_gpbc

AZijhk�gZ

ijh\_^_gb_

\b^_hdhgn_j_gpbb

<uoh^�gZ

f_`^m�

gZjh^gmx

ebgbx

Kibkhd

dhgkmevlZgl

h\

Kibkhd

\b^_hdhgn

_j_gpbc

AZijhk�gZ

\uah\�dhg�

kmevlZglZ

AZijhk�gZ

ijh\_�

^_gb_�\b�

^_h�dhg�

n_j_gpbb

I_j_oh^

gZ�ex[hc

h[eZklghc

k_j\_j

P_gljZevgZy

[Zah\Zy�jZ[h�

qZy�klZgpby



Jbk����KljmdlmjZ�k_j\_jZ�h[eZklgh]h�mijZ\e_gby�a^jZ\hhojZg_gby

     

Jbk�����H[sZy�ko_fZ�m^Ze_gghc�dhgkmevlZpbb

L_jZi_\l�jZchgghc

[hevgbpu

K_j\_j�h[eZklghc

[hevgbpu

JZa^_e�

l_jZi_\lbq_kdh_

hl^_e_gb_

Kibkhd

^_`mjguo

dhgkmevlZglh\

DhgkmevlZgl

H[sZy�qZklv�

KljZgbpZ�aZk�

lZ\dZ�

Kibkhd

dhgkmevlZglh\

<uah\

^_`mjgh]h

dhgkmevlZglZ

We_dljhggZy

ihqlZ

:m^bhdZgZe

<b^_hl_e_nhg

Kibkhd�^hklmiguo

\b^_hdhgn_j_gpbc

AZijhk�gZ

ijh\_^_gb_

\b^_hdhgn_j_gpbb

K\yav�k

p_gljZevguf

k_j\_jhf

H[eZklgZy

[Zah\Zy�jZ[h�

qZy�klZgpby

AZijhk�gZ

\uah\

dhgkmevlZglZ



=eZ\Z����L_e_f_^bpbgZ�\�Bgl_jg_l

�����Bgl_jg_l��dZd�]eh[Zevg_crZy�dhfivxl_jgZy�k_lv��ij_^klZ\ey_l�h]jhfguc�bgl_j_k�g_�lhevdh

dZd�h^bg�ba�bgkljmf_glh\�j_ZebaZpbb�l_e_f_^bpbgkdbo�kbkl_f��gh�b�dZd�[_kdhg_qguc�bklhqgbd

bgnhjfZpbhgguo�j_kmjkh\��<k_�k_j\_ju��ihk\ys_ggu_�l_e_f_^bpbg_�p_e_khh[jZagh�jZa^_eblv

gZ�^\_�]jmiiu�

����BgnhjfZpbhggu_�

����JZ[hqb_�

���I_j\Zy� ]jmiiZ� ij_^gZagZq_gZ� ^ey� ij_^hklZ\e_gby� lhc� beb� bghc� bgnhjfZpbb� h[� h[sbo

ijbgpbiZo��bklhjbb��ijh_dlZo��ko_fZo�^_ckl\mxsbo�b�jZajZ[Zlu\Z_fuo�kbkl_f�l_e_f_^bpbgu�

����<lhjZy�]jmiiZ�h[jZah\ZgZ�k_j\_jZfb��dZ`^uc�ba�dhlhjuo�y\ey_lky�khklZ\ghc�qZklvx�lhc�beb

bghc�l_e_f_^bpbgkdhc�kbkl_fu�b�ij_^gZagZq_g�^ey�ijh\_^_gby�m^Ze_gguo�dhgkmevlZpbc��l_e_�

b�\b^_hdhgn_j_gpbc�b�l�^�

���>Ze__� \djZlp_� ij_^klZ\e_gZ� bgnhjfZpby� h� g_dhlhjuo�� gZ� gZr� \a]ey^� \_kvfZ� bgl_j_kguo�

bgnhjfZpbhgguo�k_j\_jZo��ihk\ys_gguo�\hijhkZf�l_e_f_^bpbgu�

K_lv� MdjZbgkdbo� K\yaZgguo� K_j\_jh\� ?\jhi_ckdhc� H[k_j\Zlhjbb� L_e_�fZlbdb

(Ukrainian Affiliate Sites Network). � RbjhqZcrbc� \u[hj� k_j\_jh\� k� ex[hc� bgnhjfZpb_c�

dZkZxs_cky�ijh[e_fu�bkihevah\Zgby�l_e_f_^bpbgkdbo�l_ogheh]bc�

�Ij_^hklZ\e_gZ�bgnhjfZpby�h�

����JZaebqguo�\b^Zo�klZg^Zjlh\�i_j_^Zqb�f_^bpbgkdhc�bgnhjfZpbb�

����Ijh_dlZo�bkihevah\Zgby�l_e_f_^bpbgu�\�jZaebqguo�hljZkeyo�a^jZ\hhojZg_gby�

����Kihkh[Zo�b�ijh]jZffZo�bkihevah\Zgby�l_e_a^hjh\vy�

����Kf_`guo�^hfZrgbo�kljZgbpZo�

NZdmevl_l� nmg^Zf_glZevghc� f_^bpbgu� Fhkdh\kdh]h� ]hkm^Zjkl\_ggh]h� mgb\_jkbl_lZ�

Ij_^klZ\e_gZ�ih^jh[gZy�hjb]bgZevgZy�bgnhjfZpby�h�

���� F_^bpbgkdbo� lj_[h\Zgbyo� d� klZgpbyf� l_e_f_^bpbgu�� Ijh\_^_gh� khihklZ\e_gb_

\hafh`ghkl_c�jZaebqguo�dhfivxl_jguo�kbkl_f�

���� Bkke_^h\Zgbb� ]jZgbp� ijbf_gbfhklb� pbnjh\uo� dZgZeh\� k\yab� k� jZaebqghc� � ijhimkdghc

kihkh[ghklvx�ijb�i_j_^Zqb�f_^bpbgkdhc�bgnhjfZpbb�

���� <i_j\u_� baeh`_gu� jmkkdhyauqgh_� f_lh^bq_kdh_� jmdh\h^kl\h� ih� ijbgpbiZf� ih^[hjZ

[hevguo�b�\jZq_c�dhgkmevlZglh\�^ey�jZ[hlu�\�k_lb��L_e_f_^bpbgZ��

Federal Telemedicine.�GZ�^Zgghf�k_j\_j_�jZaf_s_gZ�bgnhjfZpby�h�

����Hkgh\guo�ihgylbyo�l_e_f_^bpbgu�b�l_e_a^hjh\vy�

����Ijb\_^_gu�ijbf_ju�j_ZebaZpbb�kbkl_f�l_e_f_^bpbgu�\�jZaebqguo�hljZkeyo�q_eh\_q_kdhc

^_yl_evghklb�

����HibkZgu� bklhjby� jZa\blby�� kljmdlmjZ� b� ijbgpbiu� ^_yl_evghklb� kbkl_f� l_e_f_^bpbgu� \

kljmdlmj_� jZaebqguo� n_^_jZevguo� hj]ZgbaZpbc� KR:� �lZdbo� dZd� Fbgbkl_jkl\h� h[hjhgu�

Fbgbkl_jkl\h�k_evkdh]h�ohayckl\Z��Fbgbkl_jkl\h�nbgZgkh\�b�l�^���

Fbgbkl_jkl\h� h[hjhgu�KR:��H^bg� ba� jZa^_eh\� ^Zggh]h� k_j\_jZ� g_k_l� \� k_[_� ke_^mxsmx

bgnhjfZpbx�

����Ijbgpbiu�\h_gghc�l_e_f_^bpbgu�

����Ij_a_glZpbb�b�hlq_lu�h�jZaebqguo�dhgn_j_gpbyo�b�\uklZ\dZo�\h�\k_f�fbj_��ihk\ys_gguo

l_e_f_^bpbg_�

����Ijh_dlu�\h_gguo�l_e_f_^bpbgkdbo�kbkl_f�

����Kbkl_fu�m^Ze_ggh]h�fhgblhjbg]Z�

Telemedicine.� We_dljhggZy� \_jkby� Zg]ehyauqgh]h� `mjgZeZ� �L_e_f_^bpbgZ��� KlZlvb�� h[ahju�
bgnhjfZpby�h�kbfihabmfZo�b�dhgn_j_gpbyo��b�\k_�ijhq__�jZaf_s_gh�gZ�^Zgghf�k_j\_j_�

MdjZbgkdZy� :kkhpbZpby� �Dhfivxl_jgZy� f_^bpbgZ��� K_j\_j� oZjvdh\kdhc� rlZ[�d\Zjlbju

:kkhpbZpbb��JZaf_s_gZ�bgnhjfZpby�h�



����IjbgpbiZo�b�i_jki_dlb\Zo�jZa\blby�l_e_f_^bpbgu�\�MdjZbg_�

����Kha^Zgbb�b�jZa\blbb�gZpbhgZevghc�f_^bpbgkdhc�k_lb�MdjZbgu���MdjF_^G_l�

����;m^msbo�dhgn_j_gpbyo��kbfihabmfZo�b�dhg]j_kkZo��ihk\ys_gguo�l_e_f_^bpbg_�

����AZ^Zqb�Kh\_lZ�:kkhpbZpbb�

P_glj� bamq_gby� a^hjh\vy� mgb\_jkbl_lZ� DhehjZ^h� �KR:��� Ij_^eh`_gZ� jZaghh[jZagZy

bgnhjfZpby�h�

����J_ZebaZpbb�l_e_f_^bpbgkdbo�kbkl_f�\�[hevgbp_�mgb\_jkbl_lZ�

����Kf_`guo�k_j\_jZo�

����Ij_^eh`_g�keh\Zjv�l_jfbgh\�l_e_f_^bpbgu�

L_e_f_^bpbgZ� gZ� :elZ_�� <i_j\u_� ij_^klZ\e_gZ� jmkkdhyauqgZy� bgnhjfZpby� h� j_ZebaZpbb

l_e_f_^bpbgkdbo� ijh_dlh\� m^Ze_ggh]h� dhgkmevlbjh\Zgby� gZ� l_jjblhjbb� :elZckdh]h� djZy�

Ijb\_^_gu� dhgdj_lgu_� ijbf_ju�� HibkZgu�� \b^u� f_^bpbgkdhc� bgnhjfZpbb� b� klZg^Zjlu� __

i_j_^Zqb��kp_gZjbb�^_ckl\bc� kbkl_f� m^Ze_ggh]h�dhgkmevljh\Zgby�� kljmdlmjZ�[Zah\hc�jZ[hq_c

klZgpbb�l_e_f_^bpbgu�

;hevgbpZ�dhjhe_\u�?ebaZ\_lu��HibkZgZ� j_ZebaZpby� l_e_f_^bpbgkdhc� kbkl_fu� m^Ze_ggh]h

dhgkmevlbjh\Zgby�b�fhgblhjbg]Z�\�g_njheh]bq_kdhf�hl^_e_gbb�

UCLA � �L_e_f_^bpbgkdZy� bgnhjfZpbhggZy� kbkl_fZ��� Ij_^klZ\e_gZ� bgnhjfZpby� h� lZdbo

hljZkeyo�l_e_f_^bpbgu�dZd�

����L_e_nZjfZdheh]by�

����L_e_lhdkbdheh]by�

����L_e_ikboheh]by�

����L_e_jZ^bheh]by�

P_glj� bamq_gby� a^hjh\vy� mgb\_jkbl_lZ� HdeZohfu� �KR:��� Baeh`_gu� h[sb_� ko_fu� b

j_ZebaZpby� l_e_f_^bpbgkdbo� kbkl_f� m^Ze_ggh]h� fhgblhjbg]Z� gZ� [Za_� dZj^bh\Zkdmeyjgh]h

hl^_e_gby��HibkZgZ�kbkl_fZ�m^Ze_ggh]h�fhgblhjbg]Z�[hevguo�k�Zjblfb_c�

L_e_f_^bpbgZ� \� Jhkkbb�� Hk\_s_gZ� kh\f_klgZy� ^_yl_evghklv� jhkkbckdh]h� nhg^Z

�L_e_f_^bpbgZ��� Mq_[gh�bkke_^h\Zl_evkdh]h� P_gljZ� Dhkfbq_kdhc� ;bhf_^bpbgu� Jhkkbb� b

1$6$��KR:���baeh`_gZ�f_lh^bdZ�aZhqguo�dhgkmevlZpbc�k�bkihevah\Zgb_f�l_ogheh]bb�WWW,
hibkZgZ� kljmdlmjZ� b� ijbgpbiu� jZ[hlu� Zg]ehyauqgh]h� dhgkmevlZpbhggh]h� k_j\_jZ

�L_e_f_^bpbgkdbc� dhkfbq_kdbc� fhkl� \� Jhkkbx��� ijb\_^_gu� dhgdj_lgu_� ijbf_ju�� bf__lky

]bi_jkkuedZ�gZ�^Zgguc�k_j\_j��i_j_qbke_gu�mkeh\by�j_]bkljZpbb�

MedLine.� Ij_^klZ\ey_l� kh[hc� [Zam� ^Zgguo�� kh^_j`Zsmx� bgnhjfZpbx� h� \k_fbjguo

im[ebdZpbyo��ihk\ys_gguo�\k_f�hljZkeyf�f_^bpbgu��\�lhf�qbke_�b�l_e_f_^bpbg_�

AZdexq_gb_

����Bkihevah\Zgb_� l_e_f_^bpbgkdbo� l_ogheh]bc� hldju\Z_l� gh\u_� mgbdZevgu_� \hafh`ghklb

^bZ]ghklbdb�b�e_q_gby�kZfuo�jZaghh[jZaguo�aZ[he_\Zgbc�b�iZlheh]bq_kdbo�khklhygbc��Djhf_

lh]h��bkihevah\Zgb_�m^Ze_ggh]h�dhgkmevlb�jh\Zgby�b�^jm]bo�f_lh^h\�iha\hey_l�wdhghfblv�dZd

\j_fy�b�kbeu�ki_pbZebklh\��lZd�b�fZl_jbZevgu_�j_kmjku��?^bgkl\_gguf�j_Zevguf�g_^hklZldhf

kbkl_fu� l_e_f_^bpbgu� �h[s_c� l_e_f_^bpbgkdhc� k_lb� \� qZklghklb�� ke_^m_l� kqblZlv� agZ�

qbl_evgu_� kj_^kl\Z�� g_h[oh^bfu_� ^ey� ihkljh_gby� bkoh^gh]h� fZl_jbZevgh]h� h[_ki_q_gby�

H^gZdh�� ke_^m_l� ihfgblv�� qlh� \g_^j_gb_� kbkl_fu� l_e_f_^bpbgkdh]h� dhgljhey� b� ^bZ]ghklbdb

iha\hebl� j_Zevgh� kwdhghfblv� q_eh\_q_kdb_� b� fZl_jbZevgu_� j_kmjku� b�� dhg_qgh�� `_� ihfhqv

khlgyf� b� lukyqZf� [hevguo�� gm`^Zxsboky� \� d\Zebnbpbjh\Zgghc� f_^bpbgkdhc� ihfhsb�� GZ

^Zgghf� wlZi_� jZa\blby� hl_q_kl\_gghc� kljmdlmju� l_e_f_^bpbgu� gZr_c� aZ^Zq_c� fu� kqblZ_f

jZajZ[hldm�h[sbo�kljmdlmj��f_lh^bq_kdbo�mdZaZgbc�b�ijh]jZffgh]h�h[_ki_q_gby�^ey�[m^ms_c

gZpbhgZevghc�l_e_f_^bpbgkdhc�k_lb�



=ehkkZjbc

:^j_k Bgl_jg_lZ � kf� :^j_k ihqlh\uc� :^j_k ohkl�dhfivxl_jZ� :^j_k IP.
:^j_k ihqlh\uc �PDLO DGGUHVVHV� � mgbdZevguc bg^_glbn_dZlhj ^Zggh]h h[t_dlZ �dZd ijZ\beh

nbabq_kdh]h ebpZ�� bkihevamxsbcky ijb jZ[hl_ k we_dljhgghc ihqlhc� Ijbf_j Z^j_kZ�

ivan@ourserver.donetsk.ua.
:^j_k ohkl�dhfivxl_jZ � mgbdZevguc b^_glbn_dZlhj ^Zggh]h ohkl�dhfivxl_jZ� khklhysbc ba�

bg^b\b^mZevgh]h hij_^_ebl_ey ^Zggh]h dhfivxl_jZ� hij_^_ebl_ey \eZ^_xs_c dhfivxl_jhf

hj]ZgbaZpbb� hij_^_ebl_ey b_jZjobb ^hf_�gh\ �h[t_^bg_gbc dhfivxl_jh\ b k_l_c� d dhlhjhc

ijbgZ^e_`bl l_dmsbc dhfivxl_j� DZ`^hfm :^j_km ohkl�dhfivxl_jZ khhl\_lkl\m_l :^j_k ,3� Ijbf_j

Z^j_kZ� www.ourserver.donetsk.ua.
:^j_k we_dljhgguc � kf� :^j_k ihqlh\uc.
:^j_k ,3 � mgbdZevguc bg^_glbn_dZlhj �ghf_j�� ijbk\h_gguc ^Zgghfm dhfivxl_jm� ih^dexq_gghfm \

k_lv� Khklhbl ba q_luj_o pbnj �dZ`^Zy hl � ^h ����� jZa^_e_gguo f_`^m kh[hc lhqdZfb� DZ`^hfm

:^j_km ,3 khhl\_lkl\m_l :^j_k ohkl�dhfivxl_jZ.
:^j_k URL  - klZg^Zjlbah\Zggh_ ihegh_ hibkZgb_ f_klhgZoh`^_gby lh]h beb bgh]h h[t_dlZ \ Bgl_jg_l k
mdZaZgb_f bf_gb ohkl�dhfivxl_jZ �Z[khexlgZy kkuedZ�� imlb d gm`ghfm dZlZeh]m� ih^dZlZeh]Z� bf_gb

nZceZ �hlghkbl_evgZy kkuedZ�� Ijbf_j Z^j_kZ� http://www.ourserver.donetsk.ua/~mypage.
:ghgbfmk � kf� K_j\_j FTP.
;Zah\Zy jZ[hqZy klZgpby �dhfie_dk ZiiZjZlmju b ijh]jZffgh]h h[_ki_q_gby� ij_^klZ\eyxsbc kh[hc

fgh]hijhnbevgh_ b fgh]haZ^Zqgh_ jZ[hq__ f_klh ki_pbZebklZ k \hafh`ghklyfb \\h^Z� h[jZ[hldb�

ij_h[jZah\Zgby� \u\h^Z� deZkkbnbdZpbb b Zjob\bjh\Zgby h[s_ijbgyluo \b^h\ debgbq_kdhc

f_^bpbgkdhc bgnhjfZpbb� Z lZd`_ ijh\_^_gby l_e_dhgn_j_gpbc�

;bhjZ^bhl_e_f_ljby � j_]bkljZpby nbabheh]bq_kdbo ^Zgguo gZ jZkklhygbb ihkj_^kl\hf jZ^bhk\yab�

;jZg^fZmwj � kj_^kl\h aZsblu dhfivxl_jZ� \dexq_ggh]h \ k_lv� Kbkl_fZ �fZjrjmlbaZlhj��

kdhgnb]mjbjh\ZggZy ^ey nbevljZpbb g_`_eZl_evguc IZ�d_lh\.
;jhma_j � ijbdeZ^gZy ijh]jZffZ� dhlhjZy� \aZbfh^_ckl\my k WWW� ihemqZ_l aZlj_[h\Zggu_ ^hdmf_glu�
bgl_jij_lbjm_l ^Zggu_ b hlh[jZ`Z_l kh^_j`bfh_ ^hdmf_glh\ gZ wdjZg_�

;JLF � kf� ;bhjZ^bhl_e_f_ljby�

<b^_hdhgn_j_gpby � jZagh\b^hklv L_e_dhgn_j_gpbb �\b^_hl_e_nhg�� ijh\h^bfZy \ j_`bf_ j_Zevgh]h

\j_f_gb k ihfhsvx dhfivxl_jh\� h[hjm^h\Zgguo \b^_hdZf_jZfb b hkh[ufb \b^_hieZlZfb� < ijhp_kk_

^bkdmkkbb __ mqZklgbdb fh]ml g_ihkj_^kl\_ggh gZ[ex^Zlv ^jm] ^jm]Z gZ fhgblhjZo kh[kl\_gguo

dhfivxl_jh\�

=_cl � kf�Rexa.
=bi_jkkuedZ � keh\h� ]jmiiZ keh\ beb ]jZnbq_kdh_ bah[jZ`_gb_ ]bi_jl_dklh\h]h ^hdmf_glZ�

h[jZlb\rbkv d dhlhjhfm �ih kj_^kl\hf gZ`Zlby furb� fh`gh aZ]jmablv gh\uc ^hdmf_gl�

=bi_jl_dkl � ^hdmf_gl \ klZg^Zjl_ ASCII� ^hiheg_gguc dhfZg^Zfb HTML b khhl\_lkl\_ggh

kgZ[`_gguc� eh]bq_kdhc kljmdlmjghklvx� ]jZnbq_kdbfb beb fmevlbf_^bcgufb h[t_dlZfb

�]bi_jf_^bZ�^hdmf_gl�� =bi_jkkuedZfb� >hdmf_gl WWW.
=hn_j � kf� Gopher.
=jmiiZ gh\hkl_c � kf� L_e_dhgn_j_gpby�

>hfZrgyy kljZgbpZ � ^hdmf_gl WWWgZ dhlhjhf kh[jZgZ ijhba\hevgZy bgnhjfZpby b =bi_jkkuedb ih

hij_^_e_gghc l_f_� H[uqgh lZdhc ^hdmf_gl kha^Z_lky k ihfhsvx HTML.
>hf_g � ]jmiiZ dhfivxl_jh\� bf_xsbo h[smx qZklv \ :^j_k_ Bgl_jg_l �^hf_gghf bf_gb�� Kf� Ohkl�

dhfivxl_j.
Bfy ^hf_ggh_ � kf� :^j_k ohkl�dhfivxl_jZ.
Bfy ihevah\Zl_ey �Login) � i_jkhgZevguc bg^_glbnbdZlhj ihevah\Zl_ey� H[uqgh wlh bfy� bgbpbZeu

beb bo ijhba\hevgZy dhf[bgZpby� G_h[oh^bfh ^ey j_]bkljZpbb ijb \oh^_ \ k_lv� MklZgZ\eb\Z_lky

ihevah\Zl_e_f�

Bgl_jg_l � jZagh\b^ghklv K_lb dhfivxl_jghc� ]eh[ZevgZy k_lv gZ hkgh\_ ebgbc k\yab [hevrhc

ijhly`_gghklb �gZ [Za_ l_e_nhgguo ebgbc�� Ij_^hklZ\eyxlky jZaebqgu_ \b^u \aZbfh^_ckl\by

m^Ze_gguo dhfivxl_jh\ b kh\f_klgh]h bkihevah\Zgby jZkij_^_e_gguo mkem] b bgnhjfZpbhgguo

j_kmjkh\�



BgljZg_l � kf� K_lv ehdZevgZy.
Deb_gl�k_j\_j � Zjobl_dlmjZ k_l_\hc kbkl_fu� khklhysZy ba ^\mo ijh]jZff� deb_gl � gZ dhfivxl_j_

ihevah\Zl_ey� k_j\_j � gZ m^Ze_gghf dhfivxl_j_� Ijh]jZffZ�deb_gl iha\hey_l dhfivxl_jm

ihevah\Zl_ey k\yau\Zlvky k m^Ze_gguf dhfivxl_jhf b ihemqZlv k_l_\u_ mkem]b�

Eh]bg � kf� Login.
Gvxku � kf� L_e_dhgn_j_gpby�

IZd_l � k]jmiibjh\Zgguc b aZdh^bjh\Zgguc [ehd jZaebqguo ^Zgguo� nhjfbjm_fuc b i_j_kueZ_fuc hl

h^gh]h dhfivxl_jZ ^jm]hfm \ ijhp_kk_ nmgdpbhgbjh\Zgby k_lb�

IZjhev � dh^h\h_ keh\h� b^_glbnbdZlhj� mklZgZ\eb\Z_fuc ihevah\Zl_e_f� G_h[oh^bf ^ey j_]bkljZpbb

ijb \oh^_ \ k_lv�

I_jbn_jbcgu_ mkljhckl\Z � \kydh_ mkljhckl\h \ dhfivxl_j_� g_ y\eyxs__ky p_gljZevguf

ijhp_kkhjhf�

Ihevah\Zl_ev � ihlj_[bl_ev dhgdj_lguo ijh]jZffguo b ZiiZjZlguo kj_^kl\�

IhklZ\sbd mkem] Bgl_jg_lZ � dhfiZgby� ki_pbZebabjmxsZyky gZ h[_ki_q_gbb ^hklmiZ d Bgl_jg_l ^ey

^jm]bo dhfiZgbc b qZklguo ebp b ij_^hklZ\eyxsZy jZaebqgu_ \b^u k_l_\uo mkem]�

Ijh\Zc^_j � kf� IhklZ\sbd mkem] Bgl_jg_lZ�

Ijhlhdhe � ijh]jZffgh_ h[_ki_q_gb_ k ihfhsvx dhlhjh]h ijhbkoh^bl h[f_g ^Zggufb b

h[_ki_qb\Z_lky \aZbfh^_ckl\b_ f_`^m dhfivxl_jZfb� h[t_^bg_ggufb \ _^bgmx k_lv�

JZ[hqZy ]jmiiZ � kf� K_lv ehdZevgZy.
J_kmjku � \k_ h[t_dlu Bgl_jg_l� nZceu jZaebqgh]h nhjfZlZ� ^hfZrgb_ kljZgbpu� Z^j_kZ b l�^�

K_j\_j � khklZ\gZy qZklv K_lb dhfivxl_jghc� M^Ze_gguc dhfivxl_j� gZ dhlhjhf jZaf_s_gZ

bgnhjfZpby b ki_pbZevgZy ijh]jZffZ ^ey mklZgh\db k\yab b h[f_gZ ^Zggufb k dhfivxl_jZfb

ihevah\Zl_e_c�

K_j\_j ihbkdh\uc � jZagh\b^ghklv ijh]jZffu�k_j\_jZ �kf� Deb_gl�k_j\_j�� kem`ZsZy ^ey ihbkdZ

g_h[oh^bfhc bgnhjfZpbb gZ l_dms_f beb bguo dhfivxl_jZo� ih^dexq_gguo \ k_lv�

K_j\_j ihqlh\uc � jZagh\b^ghklv ijh]jZffu�k_j\_jZ �kf� Deb_gl�k_j\_j�� kem`ZsZy ^ey h[_ki_q_gby

k_l_\hc mkem]b We_dljhggZy ihqlZ.
K_j\_j nZceh\uc � kf� K_j\_j FTP.
K_j\_j FTP � jZagh\b^ghklv k_j\_jZ� Ij_^hklZ\ey_l mkem]b ih i_j_^Zqb nZceh\ ex[h]h nhjfZlZ�

K_j\_j )73 Zghgbfguc � jZagh\b^ghklv K_j\_jZ )73� iha\heyxsZy ihevah\Zl_eyf hkms_kl\eylv jZ[hlm

k nZceZfb g_ [m^mqb \g_�k_ggufb \ kibkhd ihevah\Zl_e_c ^Zggh]h ohkl�dhfivxl_jZ�

K_j\_j )73 Zghgbfguc � kf� K_j\_j FTP.
K_j\bk�ijh\Zc^_j � kf� IhklZ\sbd mkem] Bgl_jg_lZ�

K_l_\u_ gh\hklb � kf� L_e_dhgn_j_gpby�

K_l_\hc ijhlhdhe � kf� Ijhlhdhe�

K_l_\Zy im[ebdZpby � jZaf_s_gb_ hij_^_e_gguo ^Zgguo �klZlvb� dgb]b b l�^�� \ \b^_ =bi_jkkuedb beb

>hfZrg_c kljZgbpu.
K_lv dhfivxl_jgZy � dhfie_dk ijh]jZffguo b ZiiZjZlguo kj_^kl\� iha\heyxsbo h[t_^bg_gguf bfb

dhfivxl_jZf h[f_gb\Zlvky ^Zggufb� >ey kh_^bg_gby dhfivxl_jh\ bkihevamxlky fh^_fu� k_l_\u_

ieZlu b dZ[_eb�

K_lv ehdZevgZy � jZagh\b^ghklv K_lb dhfivxl_jghc� h[t_^bgyxsZy dhfivxl_ju \ ij_^_eZo h^ghc

beb g_kdhevdbo hj]ZgbaZpbc� >ey kh_^bg_gby� dZd ijZ�\beh� bkihevamxlky k_l_\u_ ieZlu b dZ[_eb�

Kbkl_fZ bf_g ^hf_gh\ �DNS) � kf� :^j_k ohkl�dhfivxl_jZ.
Kbkl_fguc Z^fbgbkljZlhj � hi_jZlhj�ijh]jZffbkl� hl\_lkl\_gguc aZ jZ[hlhkihkh[ghklv ^Zggh]h

k_j\_jZ�

Kh_^bg_gb_ \u^_e_ggh_ � kf� Kh_^bg_gb_ ihklhyggh_.
Kh_^bg_gb_ dhffmlbjm_fh_ � \ZjbZgl kh_^_gbgby k Bgl_jg_l q_j_a Rexa Ijh\Zc^_jZ,
ij_^hklZ\ey_fuc \h \j_f_ggh_ ihevah\Zgb_�

Kh_^bg_gb_ ihklhyggh_ � \ZjbZgl kh_^bg_gby k Bgl_jg_l k ihfhsvx ki_pbZevgh \u^_e_ggh]h

dhfivxl_jZ �RexaZ beb IP�fZjrjmlbaZlhjZ�� Kh_^bg_gb_ hkms_kl\ey_lky ih \u^_e_gghc l_e_nhgghc

ebgbb�Rexa� dZd qZklv h[s_c Zjobl_dlmju Bgl_jg_l� ^he`_g [ulv ^hklmi_g ihklhyggh�

Kh_^bg_gb_ ijyfh_ � kf� Kh_^bg_gb_ ihklhyggh_.
Kh_^bg_gb_ k_Zgkh\h_ � kf� Kh_^bg_gb_ dhffmlbjm_fh_�



Kibkhd jZkkuedb � k_l_\Zy mkem]Z gZ hkgh\_ We_dljhgghc ihqlu� iha\heyxsZy \_klb ^bkdmkkbx

]jmii_ ihevah\Zl_e_c� h[t_^bg_gguo h[sbfb bgl_j_kZfb� kha^Zggh_ khh[s_gb_ beb aZdh^bjh\Zgguc

nZce Z\lhfZlbq_kdb jZkkueZxlky \k_f ihevah\Zl_eyf� \g_k_gguf \ ki_pbZevguc ebkl �kibkhd��

Kj_^kl\Z ijhkfhljZ � kf� ;jhma_j.
L_e_a^hjh\v_ � bkihevah\Zgb_ bgnhjfZpbhgguo dhffmgbdZpbc \ f_^bpbgkdhf h[mq_gbb� gZmqghc

^_yl_evghklb� ijhnbeZdlbd_� Z^fbgbkljbjh\Zgbb�

L_e_dhgn_j_gpby � k_l_\Zy kbkl_fZ� dhlhjZy h[t_^bgy_l jy^ dhfivxl_jh\ �ihemqZxsbo b

jZkijhkljZgyxsbo k_l_\u_ gh\hklb� b ij_^klZ\ey_l kh[hc kj_^kl\h ^ey h[f_gZ bgnhjfZpb_c b

ijh\_^_gby aZhqguo ^bkdmkkbc \ ]jmiiZo ihevah\Zl_e_c� >Zgguc \b^ k_l_\h]h k_j\bkZ h[_ki_qb\Z_l

i_j_kuedm khh[s_gbc ihevah\Zl_e_c gZ dhfivxl_ju \k_o mqZklgbdh\ ^Zgghc l_e_dhgn_j_gpbb�

L_e_f_^bpbgZ � hljZkev f_^bpbgu� bkihevamxsZy we_dljhggu_ dhffmgbdZpbb b bgnhjfZpbhggu_ l_o�

gheh]bb ^ey h[_ki_q_gby f_^bpbgkdhc ihfhsb gZ jZkklhygbb�

L_eg_l � kf� Telnet.
M^Ze_ggZy dhgkmevlZpby � kihkh[ ijh\_^_gby f_^bpbgkdh]h dhgkbebmfZ k bkihevah\Zgb_f K_lb

dhfivxl_jghc.
NLI � kf� FTP.
OZd_j � q_eh\_d� bkihevamxsbc K_lv dhfivxl_jgmx ^ey g_kZgdpbhgbjh\Zggh]h ^hklmiZ d l_f beb

bguf ^Zgguf�

Ohkl � kf� Ohkl�dhfivxl_j.
Ohkl�dhfivxl_j � dhfivxl_j� \dexq_gguc \ k_lv b ij_^hklZ\eyxsbc jZaebqgu_ \b^u k_l_\h]h

k_j\bkZ�

QZl � kf� IRC (Internet Relay Chat).
Rexa � \u^_e_gguc dhfivxl_j ^ey ijyfh]h ih^dexq_gby d Bgl_jg_l�

We_dljhggZy ihqlZ � k_l_\Zy mkem]Z� h[_ki_qb\ZxsZy i_j_^Zqm khh[s_gbc �ibk_f� b aZdh^bjh\Zgguc

nZceh\ hl h^gh]h ihevah\Zl_ey ^jm]hfm �ijbq_f h[Z ihevah\Zl_ey ^he`gu bf_lv hij_^_e_ggu_ :^j_kZ

ihqlh\u_).
BBS (Bulletin Board System)� �we_dljhggZy ^hkdZ h[ty\e_gbc�� bgl_jZdlb\gZy �^bZeh]h\Zy� kbkl_fZ�

iha\heyxsZy ihemqblv ^hklmi d g_h[oh^bfuf mkem]Zf Bgl_jg_l �iml_f \u[hjZ gm`guo imgdlh\ ba

ij_^eZ]Z_fh]h f_gx��

Chat � kf� IRC (Internet Relay Chat).
Dialup � kf� Kh_^bg_gb_ dhffmlbjm_fh_�
DNS � kf� Kbkl_fZ bf_g ^hf_gh\.
E-mail � kf� We_dljhggZy ihqlZ.
FTP � bgnhjfZpbhgguc k_l_\hc k_j\bk� hkgh\Zgguc gZ i_j_^Zq_ nZceh\�

Gopher � k_l_\Zy kbkl_fZ� iha\heyxsZy hkms_kl\eylv ihbkd b h[f_g nZceZfb ex[h]h nhjfZlZ k

ihfhsvx bgl_jZdlb\gh]h �^bZeh]h\h]h� bgl_jn_ckZ b h[eZ^ZxsZy \hafh`ghklvx i_j_dexq_gby

Gopher-deb_glZ f_`^m jZaebqgufb k_j\_jZfb \ ijhp_kk_ jZ[hlu�
Gopher ijhkljZgkl\h � kf� Gopher.
Host � kf� Ohkl�dhfivxl_j�

Host names� Z^j_k
HTML  (Hypertext Markup Language)  � yaud� iha\heyxsbc kha^Z\Zlv klZg^Zjlbah\Zggu_

]bi_jl_dklh\u_ ^hdmf_glu �kljZgbpu� ^ey bkihevah\Zgby :::� DhfZg^u ^Zggh]h yaudZ iha\heyxl

kljmdlmbjh\Zlv ^hdmf_gl� bkihevah\Zlv jZa�ebqgu_ rjbnlu� \dexqZlv \ khklZ\ l_dklZ ]jZnbq_kdb_�

Zm^bh b \b^_h nZceu� Z lZd `_ =bi_jkkuedb.
HTTP (Hypertext Transfer Protocol) � jZagh\b^ghklv IjhlhdheZ� kem`Zsyy ^ey i_j_^Zqb =bi_jl_dklZ.
ID � pbnjh\hc dh^ ^Zggh]h ihevah\Zl_ey� g_h[oh^bfuc ^ey j_]bkljZpbb ijb \oh^_ \ k_lv�

MklZgZ\eb\Z_lky Ijh\Zc^_jhf.
IP�fZjrjmlbaZlhj � kf�Rexa.
IRC (Internet Relay Chat) � k_l_\Zy mkem]Z� iha\heyxsZy ^\mf beb [he__ ihevah\Zl_eyf h[sZlvky

f_`^m kh[hc \ j_`bf_ j_Zevgh]h \j_f_gb ih kj_^kl\hf \\h^Z keh\ q_j_a deZ\bZlmjm�

Login � kf� Bfy ihevah\Zl_ey.
Mailing list � kf� Kibkhd jZkkuedb�

Netnews � kf� L_e_dhgn_j_gpby�



Telnet � jZagh\b^ghklv ijhlhdheZ� iha\heyxsZy ^\mf dhfivxl_jZf kh_^bgylvky ih k_lb Bgl_jg_l b

h[f_gb\Zlvky bgnhjfZpb_c� Kem`bl ^ey wfmeypbb l_jfbgZevgh]h kh_^bg_gby k m^Ze_gghc fZrbghc�

URL � kf� :^j_k URL.
Usenet (User's Net)� kf� L_e_dhgn_j_gpby.
WWW (World Wide Web) � �\k_fbjgZy iZmlbgZ�� jZagh\b^ghklv bgnhjfZpbhgguo mkem] Bgl_jg_l�

hkgh\ZggZy gZ Zjobl_dlmj_ Deb_gl�k_j\_j b iha\heyxsZy JZ[hlZlv kh klZg^Zjlbah\Zggufb

^hdmf_glZfb� kha^Zggufb k ihfhsvx yaudZ HTML.

EBL?J:LMJ:
1.:ebih\ :�G�� <bgh]jZ^h\Z B�<�� AZihevkdZy G�F�� Eb[bgZ:�:�� R\_ph\Z <�:� Kbkl_fZ fgh]hdZgZevghc
j_]bkljZpbb j_amevlZlh\ baf_j_gbc�� Ijh[e_fu kha^Zgby ZiiZjZlmju ^ey f_^bpbgkdbo eZ[hjZlhjguo
bkke_^h\Zgbc�� E_gbg]jZ^� ������K� ��������
2.<_^jm X�� YdkfZg K� Fhgblhj e_]hqghc \_glbeypbb q_eh\_dZ gZ hkgh\_ l_jfhZg_fhf_ljbq_kdh]h ^ZlbqdZ
��Nbabheh]bq_kdb_� debgbq_kdb_ b fZl_fZlbq_kdb_ ijh[e_fu kihjlb\ghc f_^bpbgu� Ljm^u ih f_^bpbg_��LZjlm�
������K� ������
3.<bgh]jZ^h\ H�F�� IZkbqgbdL�<�� R_jfZg :�F� JZ^bhwe_dljhgguc dhfie_dk ^ey dhgljhey khklhygby
dZj^bheh]bq_kdbo [hevguo ijb nbabq_kdhc gZ]jmad_ ��JZ^bhwe_dljhggZy f_^bpbgkdZy ZiiZjZlmjZ� K[hjgbd
gZmqguo ljm^h\� <GBBFI� ����� � K� ����
4.<eZ^abfbjkdbc :�<�� Eh[h^Z K�<� H[sb_ ijbgpbiu [bhl_e_f_ljbq_kdhc kbkl_fu ^ey jZ[hlgbdh\ kem`[
kiZk_gby // FZl_jbZeu gZmq��ijZdl� dhgn� Ki_pbZebabjh\ZggZy f_^bpbgkdZy ihfhsv ]hjh^kdhfm gZk_e_gbx��
>hg_pd� ������K�����
5.<hedh\ :�D� Ijb[hj ^ey l_e_f_ljbq_kdhc i_j_^Zqb we_dljhfbh]jZff ��GZmqgh�l_ogbq_kdZy dhgn_j_gpby
�We_dljhgbdZ b kihjl���E_gbg]jZ^� ������ K� ������
6.?f_evygh\ KF� �)URP EORRG DQG JLOWV WR ELWHV DQG E\WHV� �H[ahj g_dhlhjuo fZl_jbZeh\ `mjgZeZ �6XUJLFDO

(QGRVFRS\� aZ ���� ]h^���
 Wg^hkdhibq_kdZy objmj]by�����������L����K�������
7.DZf_gkdbc X�G�� DjZkh\kdbc ;�:��Rmev`_gdh ?�;�� GbdheZrbg =�N�� ?]hjh\ ;�;�� :g^j__\Z <�=�� H^bghdh\ =�B��
Kdb[Z W�:� Dhfie_dk ZiiZjZlmju ^ey ^bklZgpbhggh]h bkke_^h\Zgby \g_rg_]h ^uoZgby �� F_^bpbgkdZy l_ogbdZ� �
��� ������ �K�������
8.DZrbg <�:�� =Z]_g B� ?� Ihklhj_gb_ hilbfZevguo \ZjbZglh\ [bhl_e_f_ljbq_kdbo baf_jbl_evguo kbkl_f��
FZl_jbZeu \lhjh]h MdjZbgkdh]h j_kim[ebdZgkdh]h kbfihabmfZ �:\lhfZlbaZpby k[hjZ b h[jZ[hldb f_^bpbgkdhc
bgnhjfZpbb b ijbf_g_gb_ [bhl_e_f_ljbb \ ijZdlbd_ dmjhjlh\���Db_\� ������K� ���
9.D_ee_j %�&�� I_e_gkdbc E�=�� Kbgy\kdbc L�B�� KZnjhgh\Z =�;� Q_luj_odZgZevgZy jZ^bhl_e_f_ljbq_kdZy kbkl_fZ
^ey nbabheh]bq_kdbo bkke_^h\Zgbc q_eh\_dZ \ ijhp_kk_ _]h ^\b]Zl_evghc Zdlb\ghklb��GZmqgh�l_ogbq_kdZy
dhgn_j_gpby �We_dljhgbdZ b kihjl���E_gbg]jZ^� ������ K�������
10.EZgbg B�G� Hkh[_gghklb jZ[hlu hl^_e_gby Zg_kl_abheh]bb b j_ZgbfZpbb f_^bpbgkdh]h hljy^Z ki_pbZevgh]h
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