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Ijb\_^_gu� ijh]jZffZ� ^bkpbiebgu� ©Hkgh\u� l_ogheh]bb� fZrbgh�

kljh_gbyª�� f_lh^bq_kdb_� mdZaZgby� ih� __� bamq_gbx� b� \uiheg_gbx� dhg�
ljhevghc� jZ[hlu�� \ZjbZglu� aZ^Zgbc�� Z� lZd`_� j_dhf_g^m_fZy� ebl_jZlmjZ��
>Zgu�\hijhku�^ey�ijh\_jdb�mk\h_gby�fZl_jbZeZ�ih�l_fZf�ijh]jZffu� 

Ij_^gZagZq_gu�^ey�klm^_glh\�aZhqghc�nhjfu�h[mq_gby�ih�ki_pbZevgh�
klb��������-�©L_ogheh]by�fZrbghkljh_gbyª��GZijZ\e_gb_�ih^]hlh\db�^b�
iehfbjh\Zggh]h�ki_pbZebklZ��������-�©FZrbghkljhbl_evgu_�l_ogheh]bb�
b� h[hjm^h\Zgb_ª� \� khhl\_lkl\bb� k� ]hkm^Zjkl\_gguf� h[jZah\Zl_evguf�
klZg^Zjlhf�\ukr_]h�ijhn_kkbhgZevgh]h�h[jZah\Zgby������]� 
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<� ^bkpbiebg_� ©Hkgh\u� l_ogheh]bb� fZrbghkljh_gbyª� ^Z_lky� h[s__�
ij_^klZ\e_gb_� h� kh^_j`Zgbb� b� aZ^ZqZo� l_ogheh]bb� fZrbghkljh_gby� dZd�
gZmdb�h�ijhp_kkZo�b�wlZiZo�ihkljh_gby�dZq_kl\_gguo�b�wdhghfbqguo�fZ�
rbg�� ^_lZe_c� b� maeh\��<� g_c� baeZ]Zxlky� ijbgpbibZevgu_� l_hj_lbq_kdb_�
iheh`_gby�h�aZdhghf_jghklyo�b�k\yayo�ijhba\h^kl\_ggh]h�ijhp_kkZ�� �ijb�
ihfhsb� dhlhjuo� h[_ki_qb\Z_lky� dZq_kl\h� ba]hlh\ey_fhc�fZrbgu�� hij_�
^_ey_lky� __� klhbfhklv� b� mjh\_gv� ijhba\h^bl_evghklb� ljm^Z�� BaeZ]Z_lky�
kmsghklv�jZajZ[hldb�l_ogheh]bq_kdh]h�ijhp_kkZ�ba]hlh\e_gby�fZrbgu�b�
ihkljh_gby�ijhba\h^kl\_ggh]h�ijhp_kkZ�\�p_ehf� 

<�j_amevlZl_�bamq_gby�^bkpbiebgu�klm^_glu�^he`gu�mk\hblv� 
-hkgh\gu_�iheh`_gby�b�ihgylby�\��l_ogheh]bb�fZrbghkljh_gby� 
-l_hjbx�[Zabjh\Zgby�b�l_hjbx�jZaf_jguo�p_i_c� 
-aZdhghf_jghklb�� ijhy\eyxsb_ky� \� ijhp_kk_� ba]hlh\e_gby� b� k[hjdb�

fZrbgu�b�hij_^_eyxsb_� __�dZq_kl\h�� k_[_klhbfhklv�b�mjh\_gv�ijhba\h�
^bl_evghklb�ljm^Z� 

-f_lh^bdm�jZajZ[hldb�l_ogheh]bq_kdh]h�ijhp_kkZ�ba]hlh\e_gby�b�k[hj�
db�fZrbgu� 

-hkgh\gu_�aZ^Zqb��dhlhju_�g_h[oh^bfh�j_rZlv�\�ijhp_kk_�ijhba\h^kl�
\Z�fZrbgu��ih^oh^u�d�bo�j_r_gbx� 

-kmsghklv� ijbgpbibZevguo� iheh`_gbc�� e_`Zsbo� \� hkgh\_� kha^Zgby�
dhgdmj_glhkihkh[ghc�ijh^mdpbb�fZrbghkljh_gby� 

>bkpbiebgZ� ©Hkgh\u� l_ogheh]bb�fZrbghkljh_gbyª� y\ey_lky� [Zah\hc�
ki_pbZevghc�^bkpbiebghc�b�bamqZ_lky�ihke_�lZdbo�dmjkh\��dZd�©L_hjby�j_�
aZgbyª�� ©F_lZeehj_`msb_� klZgdbª�� ©F_lZeehj_`msb_� bgkljmf_gluª��
©Hkgh\u�\aZbfhaZf_gy_fhklbª�b�^j��HgZ�\hhjm`Z_l�klm^_glh\�nmg^Zf_g�
lZevgufb� agZgbyfb� ^ey� ijh_dlbjh\Zgby� \ukhdhwnn_dlb\ghc� l_ogheh]bb�
g_� lhevdh� \� h[eZklb� h[s_]h�fZrbghkljh_gby�� gh� b� Z\lhfh[be_kljh_gby��
ljZdlhjhkljh_gby��ijb[hjhkljh_gby�b�^j��b�\�agZqbl_evghc�kl_i_gb�hij_�
^_ey_l�mjh\_gv�ih^]hlh\db�b�ijhn_kkbhgZevguo�agZgbc�bg`_g_jZ�ih�ki_�
pbZevghklb�������� 

 
 
 
 
 
 
 
 
 

1.  H;SB?�F?LH>BQ?KDB?�MD:A:GBY 
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FZl_jbZe� ^bkpbiebgu� ©Hkgh\u� l_ogheh]bb� fZrbghkljh_gbyª� kZfh�
klhyl_evgh�bamqZ_lky�kh]eZkgh�ijh]jZff_�b�f_lh^bq_kdbf�mdZaZgbyf��ijb�
\_^_gguf� gb`_�� <� khhl\_lkl\bb� k� ijh]jZffhc� klm^_gl� \uihegy_l� h^gm�
dhgljhevgmx� jZ[hlm�� <� i_jbh^� k_kkbb� klm^_glu� ijhkemrb\Zxl� djZldb_�
h[ahjgu_�e_dpbb�ih�^bkpbiebg_�b�\uihegyxl�eZ[hjZlhjgu_�jZ[hlu� 

Hkh[h_� \gbfZgb_� ijb� bamq_gbb� ke_^m_l� m^_eblv� jZa^_eZf�� \� dhlhjuo�
jZkkfZljb\Zxlky�\hijhku�h[_ki_q_gby�]_hf_ljbq_kdhc�lhqghklb�ba]hlh\�
ey_fuo�^_lZe_c� �ih]j_rghklv�jZaf_jh\��nhjfu�\�ijh^hevghf�b�ihi_j_q�
ghf�k_q_gbyo��\aZbfgh]h�jZkiheh`_gby�hl^_evguo�ih\_joghkl_c�^_lZe_c���
J_dhf_g^m_lky� l\_j^h� mykgblv� ^hfbgbjmxsb_� nZdlhju�� \ebyxsb_� gZ�
]_hf_ljbq_kdmx� lhqghklv� ^_lZe_c�� nbabdm� ijhp_kkZ� nhjfbjh\Zgby� ih�
]j_rghkl_c�b�imlb�mf_gvr_gby�wlbo�ih]j_rghkl_c� 

KdZaZggh_�hlghkblky�lZd`_�b�d�\hijhkZf�h[_ki_q_gby�lj_[m_fh]h�dZq_�
kl\Z�ih\_joghklgh]h�kehy�h[jZ[hlZgghc�^_lZeb��@_eZ_fuc�j_amevlZl�^hk�
lb]Z_lky�ijb�lsZl_evghc�ijhjZ[hld_�\hijhkh\�l_hjbb�[Zabjh\Zgby�aZ]hlh�
\hd�� l_hjbb� jZaf_jguo� p_i_c�� nhjfbjh\Zgby� dZq_kl\_gguo� ihdZaZl_e_c�
ih\_joghklgh]h�kehy�^_lZeb�ijb�h[jZ[hld_��mijm]bo�^_nhjfZpbc�l_ogheh�
]bq_kdhc�kbkl_fu��baghkZ�j_`ms_]h�bgkljmf_glZ�b�^j� 

Hq_gv� \Z`gh� mykgblv� f_oZgbaf� nhjfbjh\Zgby� lhqghklguo� b� dZq_kl�
\_gguo� ihdZaZl_e_c� ^_lZeb� ijb� __� h[jZ[hld_�� gZmqblvky� jZkkqblu\Zlv�
h`b^Z_fu_�ijb�h[jZ[hld_�ih]j_rghklb�b�gZoh^blv�l_ogheh]bq_kdb_�imlb�
bo�mkljZg_gby�beb�mf_gvr_gby��<k_�l_ogheh]bq_kdb_�b�l_ogbq_kdb_�jZkq_�
lu�ke_^m_l�\uihegylv�\�khhl\_lkl\bb�kh�klZg^Zjlhf�KW<�����-���©F_ljh�
eh]by�� ?^bgbpu� nbabq_kdbo� \_ebqbgª�� \\_^_gguf� \� ^_ckl\b_� k�
����������]� 

BamqZ_fuc�fZl_jbZe�j_dhf_g^m_lky�djZldh�dhgki_dlbjh\Zlv��\uibku�
\Zlv�k�ih^jh[guf�bo�\u\h^hf�b�ZgZebahf��GZ�iheyo�dhgki_dlZ�^_eZlv�hl�
f_ldb� h[�bkihevah\Zgghc� ebl_jZlmj_� k� mdZaZgb_f� kljZgbp��Wlh� h[e_]qbl�
ijhp_kk�ih^]hlh\db�klm^_glh\�d�k^Zq_�wdaZf_gZ� 
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1.  Hkgh\u�l_ogheh]bb�fZrbghkljh_gby� �Ih^�j_^��<�K��DhjkZdh\Z��Ba^��
3-_��^hi��b�i_j_jZ[���Mq_[gbd�^ey�\mah\�-�F���FZrbghkljh_gb_��������- 416 
k� 

2.  ;ZeZdrbg�;�K��Hkgh\u�l_ogheh]bb�fZrbghkljh_gby��-�F���FZrbgh�
kljh_gb_��������-�����k� 

3.  Dh\rh\�:�G��L_ogheh]by�fZrbghkljh_gby��Mq_[gbd�^ey�\mah\��-�F���

FZrbghkljh_gb_��������-�����k� 
4.  FZlZebg�:�:��L_ogheh]by�fZrbghkljh_gby��Mq_[gbd�^ey�\mah\��-�E���

FZrbghkljh_gb_��������-�����k� 
2.2. >hihegbl_evgZy 

5.  AZfylbg�<�D��L_ogheh]by�b�Z\lhfZlbaZpby�k[hjdb��Mq_[gbd�^ey�\m�
ah\��-F���FZrbghkljh_gb_�������-���k� 

6.  K[hjgbd�aZ^Zq�b�mijZ`g_gbc�ih�l_ogheh]bb�fZrbghkljh_gby��Mq_[�
gh_�ihkh[b_�^ey�\mah\� �<�B��:\_jq_gdh\��H�:��=hje_gdh��<�;��Bevbpdbc�b�
^j�����Ih^�h[s��J_^��H�:��=hje_gdh��-F���FZrbghkljh_gb_�������-���k� 

7.  Khehgbg� B�K�� FZl_fZlbq_kdZy� klZlbklbdZ� \� l_ogheh]bb� fZrbgh�
kljh_gby��-F���FZrbghkljh_gb_��������-���k� 

8.  �KijZ\hqgbd�l_ogheh]Z-fZrbghkljhbl_ey��Ih^�j_^��:�=��DZkbeh\hc�b�
J�D��F_s_jydh\Z��-F���FZrbghkljh_gb_��������l��������k���l�������k� 

9.  >himkdb�b�ihkZ^db��KijZ\hqgbd�\��-o�qZklyo��Ih^�j_^��<�>��Fy]dh\Z��
-E���FZrbghkljh_gb_��������QZklv�������k���QZklv���k�����- 1032. 

10. =hj[mgh\�;�B���=mk_\�<�=��MjZ\gh\_rb\Zxsb_�mkljhckl\Z�rebnh�
\Zevguo�klZgdh\��-F���FZrbghkljh_gb_��������-���k�� 

11. JZajZ[hldZ�l_ogheh]bq_kdh]h�ijhp_kkZ�f_oZgbq_kdhc�h[jZ[hldb�\Z�
eh\� �KhklZ\bl_eb��<�=��=mk_\��:�B��@_eh[h\��L�:��@_eh[h\Z�b�^j�� ��F_lh�
^bq_kdb_�mdZaZgby�d�ijZdlbq_kdbf�aZgylbyf��-�<eZ^bfbj��������-���k� 

12. JZajZ[hldZ� l_ogheh]bq_kdh]h� ijhp_kkZ� k[hjdb� maeZ� �KhklZ\bl_eb��
<�=��=mk_\��:�B��@_eh[h\��L�:��@_eh[h\Z��F_lh^bq_kdb_�mdZaZgby�d�ijZd�
lbq_kdbf�aZgylbyf��-�<eZ^bfbj��������-��k� 

13. F_lh^bq_kdb_�mdZaZgby�ih�hnhjfe_gbx�l_ogheh]bq_kdhc�^hdmf_g�
lZpbb�ijb�\uiheg_gbb�dmjkh\uo�b�^biehfguo�ijh_dlh\��KhklZ\bl_eb�<�=��
=mk_\��<�G��@Zjdh\��-�<eZ^bfbj��������-��k�� 

 
 
 
 
 
 

3.  IJH=J:FF:�>BKPBIEBGU� 
©HKGH<U�L?OGHEH=BB�F:RBGHKLJH?GBYª 

Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�ijh]jZffgh]h�fZl_�
jbZeZ��Dhgljhevgu_�\hijhku�^ey�kZfhijh\_jdb� 
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�����Ijh]jZffZ�i_j\h]h�jZa^_eZ�� 
1.  <\_^_gb_�� Hkgh\gu_� iheh`_gby� b� ihgylby� l_ogheh]bb� fZrbgh�

kljh_gby� 
Bklhjby� jZa\blby� l_ogheh]bb�fZrbghkljh_gby� dZd� gZmdb�� j_rZxs_c�

ijh[e_fm�kha^Zgby�dhgdmj_glhkihkh[guo�fZrbg��Jhev�jmkkdbo�mq_guo�b�
bg`_g_jh\�\�jZa\blbb�l_ogheh]bb�fZrbghkljh_gby��Ihgylb_�h�fZrbg_�b�
__�kem`_[ghf�gZagZq_gbb��DZq_kl\h�b�wdhghfbqghklv�fZrbgu��bo�ihdZaZ�
l_eb��Ihgylb_�h�lhqghklb��DZq_kl\h�b�lhqghklv�^_lZe_c�fZrbg��lhqghklv�
jZaf_jh\��jZkklhygby�f_`^m�__�ih\_joghklyfb��ih\hjhlZ�h^ghc�ih\_jogh�
klb� hlghkbl_evgh� ^jm]hc�� lhqghklv�nhjfu� ^_lZeb� \� ijh^hevghf� b� ihi_�
j_qghf�k_q_gbyo��Ijhba\h^kl\_gguc�b�l_ogheh]bq_kdbc�ijhp_kk�ba]hlh\�
e_gby�fZrbgu��L_ogheh]bq_kdZy�hi_jZpby�� kljmdlmjZ�hi_jZpbb��i_j_oh^��
ijhoh^�� mklZgh\��ijb_f�� AZibkv� kh^_j`Zgby� hi_jZpbb��i_j_oh^h\��L_ogh�
eh]bq_kdbc�fZjrjml��MklZgh\dZ��ihabpby��jZ[hqbc�b�ohehklhc�oh^��pbde��
L_ogheh]bq_kdZy�kbkl_fZ��^bgZfbq_kdZy�kbkl_fZ��L_ogheh]bqghklv�dhgkl�
jmdpbb� ba^_eby��Ljm^h_fdhklv�� klZgdh_fdhklv�� h[t_f� \uimkdZ��Ijhba\h�
^bl_evghklv�fZrbgu� �klZgdZ���ljm^Z�jZ[hq_]h��K_[_klhbfhklv� �ba]hlh\e_�
gby�fZrbgu�b�__�khklZ\guo�qZkl_c� 

Lbiu�fZrbghkljhbl_evguo�ijhba\h^kl\��fZkkh\h_�� k_jbcgh_�� _^bgbq�
gh_��bo�oZjZdl_jbklbdZ�k�ihabpbc�ijbf_gy_fh]h�f_lZeehj_`ms_]h�h[hjm�
^h\Zgby��l_ogheh]bq_kdhc�hkgZkldb��j_`ms_]h�bgkljmf_glZ��d\ZebnbdZpbb�
jZ[hqbo�� k_[_klhbfhklb� ba]hlZ\eb\Z_fhc� ^_lZeb� b� ijhba\h^bl_evghklb��
Ihgylb_�lZdlZ�\uimkdZ��dhwnnbpb_glZ�aZdj_ie_gby�hi_jZpbb��hij_^_eyx�
s_]h�lbi�ijhba\h^kl\Z� 

 
����Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�i_j\h]h�jZa^_eZ�� 
Ijb� bamq_gbb� \hijhkh\� ke_^m_l� h[jZlblv� \gbfZgb_� gZ� nbabq_kdbc�

kfuke�ihgylbc�b�iheh`_gbc��Djhf_�q_ldh]h�hij_^_e_gby�dZ`^h]h�ba�l_j�
fbgh\�� klm^_glm�g_h[oh^bfh�ijb\_klb�ijhkl_crb_� ko_fu��jbkmgdb��nhj�
fmeu�� ihykgyxsb_� kfuke� l_jfbgZ�b�f_lh^bdm� dhebq_kl\_gghc� hp_gdb� k�
mdZaZgb_f�_^bgbp�baf_j_gby�b�bkihevah\Zgby�\�l_ogheh]bq_kdbo�jZkq_lZo��
GZijbf_j��ihgylb_�ljm^h_fdhklb�l_ogheh]bq_kdhc�hi_jZpbb�ij_^klZ\ey_l�
kh[hc�kmffm�aZljZl�`b\h]h�ljm^Z��ljm^Z�h^gh]h�beb�g_kdhevdbo�jZ[hqbo���
g_h[oh^bfuo� ^ey� \uiheg_gby� jZkkfZljb\Z_fhc� l_ogheh]bq_kdhc� hi_jZ�
pbb��?^bgbpZ�baf_j_gby�ljm^h_fdhklb�-�fbgmlZ�beb�ghjfhqZk��Qbke_ggZy�
\_ebqbgZ�ljm^h_fdhklb�y\ey_lky�hq_gv�\Z`guf�ihdZaZl_e_f��l�d��gZ�__�hk�
gh\_� jZkkqblu\Zxl� qbke_gghklv� jZ[hqbo� ^ey� \uiheg_gby� hi_jZpbb�� l_o�
gheh]bq_kdh]h�b�ijhba\h^kl\_ggh]h�ijhp_kkZ�gZ�aZ\h^_� 

Ihgylb_�klZgdh_fdhklb�-�ij_^klZ\ey_l�kh[hc�kmffm�aZljZl�\j_f_gb�jZ�
[hlu�h[hjm^h\Zgby�ijb�\uiheg_gbb�hi_jZpbb��l_ogheh]bq_kdh]h�beb�ijh�
ba\h^kl\_ggh]h�ijhp_kkZ��?^bgbpZ�baf_j_gby�klZgdh_fdhklb� -�klZgdhqZk��
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Qbke_ggh_� agZq_gb_� klZgdh_fdhklb� bkihevam_lky� ^ey� jZkq_lZ� dhebq_kl\Z�
klZgdh\��ihlj_[guo�^ey�\uiheg_gby�l_ogheh]bq_kdhc�hi_jZpbb��eb[h�l_o�
gheh]bq_kdh]h�ijhp_kkZ��\k_]h�ijhba\h^kl\_ggh]h�ijhp_kkZ� 

G_�gZ^h�imlZlv�l_jfbg�©MklZgh\ª�k�l_jfbghf�©MklZgh\dZª��MklZgh\dZ�
-�wlh�ijhp_kk�hjb_glZpbb�aZ]hlh\db��jZkiheh`_gby�__�\�ijbkihkh[e_gbb��k�
p_evx�ihke_^mxs_]h�aZdj_ie_gby�b�h[jZ[hldb� 

�MklZgh\� -�wlh�qZklv�l_ogheh]bq_kdhc�hi_jZpbb��\uihegy_fhc�k�h^ghc�
mklZgh\db�aZ]hlh\db�\�ijbkihkh[e_gbb�klZgdZ�� 

Ijb�oZjZdl_jbklbd_�ihgylby�©Ijhba\h^bl_evghklvª�ke_^m_l�^Zlv�hij_�
^_e_gb_�l_ogheh]bq_kdhc��pbdeh\hc�b�nZdlbq_kdhc�ijhba\h^bl_evghklb�k�
gZibkZgb_f�nhjfme�^ey�bo�hij_^_e_gby��Djhf_�wlh]h��kms_kl\m_l�\aZbfh�
k\yav�f_`^m�gbfb��dhlhjmx�ke_^m_l�hljZablv�\�k\h_f�hl\_l_� 

AZibkv� kh^_j`Zgby� l_ogheh]bq_kdhc� hi_jZpbb� gZqbgZ_lky� k� gZa\Zgby�
hi_jZpbb��dhlhjh_�fh`_l�[ulv�djZldbf�beb�iheguf��Ijb�wlhf�jZ\ghp_ggh�
dZ`^h_� ba� gZa\Zgbc�� l_ogheh]bq_kdb_� i_j_oh^u� aZibku\Zxl� ]eZ]hehf� \�
g_hij_^_e_gghc�nhjf_��gZijbf_j��k\_jeblv��nj_a_jh\Zlv��rebnh\Zlv�b�l�^��
Ijb�hl\_l_�gZ�\hijhk�h�kljmdlmj_�l_ogheh]bq_kdhc�hi_jZpbb�g_h[oh^bfh�
mdZaZlv�kdhevdh�mklZgh\hd��i_j_mklZgh\hd��bf__l�h[jZ[Zlu\Z_fZy�aZ]hlh\�
dZ� �gZ�^Zgghc�hi_jZpbb��kdhevdh�i_j_oh^h\�ke_^m_l�\uihegblv�b�kdhevdh�
ihabpbc�bf__l�ijb�wlhf�aZ]hlh\dZ� 

Lbi� fZrbghkljhbl_evgh]h� ijhba\h^kl\Z� oZjZdl_jbam_lky� g_� lhevdh�
h[t_fhf�\uimkdZ�^_lZe_c�\�]h^��gh�b�kl_i_gvx�Z\lhfZlbaZpbb�ijhba\h^kl�
\Z�� d\ZebnbdZpb_c� jZ[hqbo�� k_[_klhbfhklvx� _^bgbpu� \uimkdZ_fhc� ijh�
^mdpbb�b�^j��LZd��\�mkeh\byo�djmighk_jbcgh]h�b�fZkkh\h]h�ijhba\h^kl\Z�
ijbf_gyxl� klZgdb-Z\lhfZlu�� Z\lhfZlbq_kdb_� ebgbb�� ]b[db_� ijhba\h^kl�
\_ggu_� kbkl_fu�� dhlhju_� kihkh[gu� kijZ\blvky� k� [hevrbf� h[t_fhf� \u�
imkdZ_fhc�ijh^mdpbb�� \� lh� \j_fy� dZd� \�mkeh\byo� _^bgbqgh]h�b�f_edhk_�
jbcgh]h�ijhba\h^kl\Z��]^_�h[t_f�\uimkdZ�h^ghlbiguo�^_lZe_c�fZe��Z�gh�
f_gdeZlmjZ�^_lZe_c�[hevrZy��gZ^h�ijbf_gylv�mgb\_jkZevgu_��rbjhdhmgb�
\_jkZevgu_�f_lZeehj_`msb_� klZgdb�� dhlhju_� [ukljh� i_j_gZkljZb\Zxlky�
ihke_� h[jZ[hldb� dhgdj_lghc� ^_lZeb� gZ� h[jZ[hldm� ^jm]hc� ^_lZeb�� hleb�
qZxs_cky� ih� dhgnb]mjZpbb� b� jZaf_jZf� hl� i_j\hc� ^_lZeb��Ke_^m_l� myk�
gblv�� qlh� d\ZebnbdZpby� jZ[hqbo-klZghqgbdh\� \� mkeh\byo� _^bgbqgh]h� b�
f_edhk_jbcgh]h� ijhba\h^kl\Z� \ukhdZy� ��-�� jZajy^��� \� djmighk_jbcghf� b�
fZkkh\hf� ijhba\h^kl\_� d\ZebnbdZpby� jZ[hq_]h-klZghqgbdZ� �hi_jZlhjZ��
gbadZy� ��-�� jZajy^��� <� lh� `_� \j_fy� gZkljhcdm� b� gZeZ^dm� Z\lhfZlbq_kdb�
^_ckl\mxs_]h�f_lZeehj_`ms_]h�h[hjm^h\Zgby��l_ogheh]bq_kdhc�hkgZkldb�
b�j_`ms_]h�bgkljmf_glZ�hkms_kl\eyxl�gZeZ^qbdb�\ukhdhc�d\ZebnbdZpbb�
�qZklh�k�\ukrbf�h[jZah\Zgb_f���H^gZdh�qbke_gghklv�gZeZ^qbdh\�ih�kjZ\�
g_gbx�k�qbke_gghklvx�hi_jZlhjh\�g_agZqbl_evgZy� 

G_kfhljy�gZ� agZqbl_evgu_�nbgZgkh\u_� aZljZlu�ih�ijbh[j_l_gbx�^h�
jh]hklhysbo� klZgdh\-Z\lhfZlh\-ihemZ\lhfZlh\�� Z\lhfZlbq_kdbo� ebgbc��
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hkgZkldb��bgkljmf_glZ�b�^j���k_[_klhbfhklv�_^bgbpu�ijh^mdpbb�\�mkeh\b�
yo� djmighk_jbcgh]h� b� fZkkh\h]h� ijhba\h^kl\Z� agZqbl_evgh� gb`_�� q_f� \�
mkeh\byo� _^bgbqgh]h� b� f_edhk_jbcgh]h� ijhba\h^kl\Z�� ]^_� \_ebdZ� ^hey�
jmqgh]h� ljm^Z�� oZjZdl_jbamxs_]hky� gbadhc� ijhba\h^bl_evghklvx�� Wlh�
h[tykgy_lky� l_f�� qlh� ijb� fZkkh\hf� ijhba\h^kl\_� [hevrb_� nbgZgkh\u_�
kmffu�aZljZl�^_eylky�gZ�[hevrhc�h[t_f�\uimkdZ�^_lZe_c� 

Djhf_� dZq_kl\_gghc� oZjZdl_jbklbdb� lbiZ� ijhba\h^kl\Z�� g_h[oh^bfh�
baeh`blv�f_lh^bdm�jZkq_lZ�dhwnnbpb_glZ�aZdj_ie_gby�hi_jZpbc��ih�qbk�
e_gghc�\_ebqbg_�dhlhjh]h�hij_^_eyxl�lhl�beb�bghc�lbi�ijhba\h^kl\Z� 

?keb�dhwnnbpb_gl�aZdj_ie_gby�hi_jZpbc�DA�� ≤����lh�wlh�hagZqZ_l��qlh�
aZ�dZ`^uf�jZ[hqbf�f_klhf�aZdj_ie_gZ�h^gZ�b�lZ�`_�l_ogheh]bq_kdZy�hi_�
jZpby�b�lZdh_�ijhba\h^kl\h�y\ey_lky�fZkkh\uf��?keb���<�DA�� ≤�����lh�ijh�
ba\h^kl\h�djmighk_jbcgh_��Z�ijb���<�DA�� ≤ 20 -�kj_^g_k_jbcgh_��ijb���≤ 
DA�� ≤ 40 -�f_edhk_jbcgh_��ijb�DA��>40 -�_^bgbqgh_��Ba�kdZaZggh]h�ke_^m_l��
qlh� lbi� ijhba\h^kl\Z� \k_p_eh� hij_^_ey_lky� qbke_gguf� agZq_gb_f� dhwn�
nbpb_glZ�aZdj_ie_gby�hi_jZpbb�� 

 
3.3. <hijhku�^ey�kZfhijh\_jdb�mk\h_gby�i_j\h]h�jZa^_eZ� 
1.  Qlh�y\ey_lky�ij_^f_lhf�bamq_gby�^bkpbiebgu�©L_ogheh]by�fZrbgh�

kljh_gbyª��LFK�" 
2.  GZah\bl_� bf_gZ� jmkkdbo� b� kh\_lkdbo� mq_guo�� bg`_g_jh\�� \g_krbo�

[hevrhc�\deZ^�\�klZgh\e_gb_�LFK�dZd�gZmdb" 
3.  Ih� dZdbf� ijbhjbl_lguf� gZijZ\e_gbyf� [m^_l� jZa\b\Zlvky� LFK� \�

[eb`Zcr_c�i_jki_dlb\_" 
4.  Qlh�lZdh_�dZq_kl\h�fZrbgu"�DZdbfb�ihdZaZl_eyfb�hgh�hp_gb\Z_lky" 
5.  >Zcl_�hij_^_e_gb_�kem`_[gh]h�gZagZq_gby�fZrbgu��Knhjfmebjmcl_�

h[smx�b�dhgdj_lbabjmxsmx�aZ^Zqb�kem`_[gh]h�gZagZq_gby�fZrbgu� 
6.  GZah\bl_� ihdZaZl_eb� ]_hf_ljbq_kdhc� lhqghklb� ^_lZeb�� baeh`bl_�

f_lh^bdm�__�hij_^_e_gby� 
7.  Q_f�oZjZdl_jbam_lky�dZq_kl\h�ih\_joghklgh]h�kehy�^_lZeb" 
8.  Qlh�gZau\Z_lky�l_ogheh]bq_kdbf�b�ijhba\h^kl\_gguf�ijhp_kkhf�ba�

]hlh\e_gby�fZrbgu�beb�hl^_evghc�^_lZeb" 
9.  >Zcl_�hij_^_e_gb_�l_ogheh]bq_kdhc�hi_jZpbb�ijb�f_oZgbq_kdhc�h[�

jZ[hld_�^_lZeb��K�q_]h�gZqbgZ_lky�b�]^_�dhgqZ_lky�l_ogheh]bq_kdZy�hi_jZ�
pby� ijb�f_oZgbq_kdhc� h[jZ[hld_"�Qlh� ij_^klZ\eyxl� kh[hc� l_ogheh]bq_�
kdbc�i_j_oh^��ijhoh^��jZ[hqbc�b�ohehklhc�oh^�bgkljmf_glZ��mklZgh\dZ�b�
jZ[hqZy�ihabpby"�Ijb\_^bl_�ijbf_ju��ihykgyxsb_�bo�kmsghklv� 

10. Qlh�\dexqZ_l�\�k_[y�ihgylb_�©L_ogheh]bq_kdZy�kbkl_fZª�b�q_f�hgZ�
hlebqZ_lky�hl�ihgylby�©>bgZfbq_kdZy�kbkl_fZª� 

11. Baeh`bl_�ihke_^h\Zl_evghklv� aZibkb�kh^_j`Zgby�l_ogheh]bq_kdhc�
hi_jZpbb��DZd�nhjfbjm_lky� djZldh_� b� ihegh_� gZa\Zgb_� l_ogheh]bq_kdhc�
hi_jZpbb��" 
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12. >Zcl_� hij_^_e_gb_� l_ogheh]bq_kdh]h� fZjrjmlZ� f_oZgbq_kdhc� h[�
jZ[hldb�^_lZeb��Ijb\_^bl_�ijbf_j� 

13. <�q_f�khklhbl�jZaebqb_�\�ihgylbyo�©MklZgh\ª�b�©MklZgh\dZª�" 
14. Qlh� lZdh_� kljmdlmjZ� l_ogheh]bq_kdhc� hi_jZpbb"� Ijb\_^bl_� dhg�

dj_lguc�ijbf_j��ihykgyxsbc�ihgylb_�©kljmdlmjZª� 
15. >Zcl_�hij_^_e_gb_�l_ogheh]bqghklb�dhgkljmdpbb�ba^_eby���DZq_kl�

\_ggmx�b�dhebq_kl\_ggmx�__�hp_gdm. 
16. Qlh�gZau\Z_lky� ljm^h_fdhklvx�b� klZgdh_fdhklvx��mdZ`bl_� _^bgb�

pu�baf_j_gby"�<�dZdbo�jZkq_lZo�bkihevamxlky�qbke_ggu_�agZq_gby�ljm^h�
_fdhklb�b�klZgdh_fdhklb"�DZd�k\yaZgu�f_`^m�kh[hc�wlb�ihgylby" 

17. Qlh�ihgbfZ_lky�ih^�l_jfbgZfb�l_ogheh]bq_kdZy��pbdeh\Zy�b�nZdlb�
q_kdZy�ijhba\h^bl_evghklv"�Ijb\_^bl_�nhjfmeu�^ey�bo�jZkq_lZ� 

18. DZdb_�klZlvb�aZljZl�\dexqZ_l�\�k_[y�k_[_klhbfhklv�ba^_eby" 
19. HoZjZdl_jbamcl_�djmighk_jbcgh_�b�fZkkh\h_�ijhba\h^kl\h�ba^_ebc� 
20. HoZjZdl_jbamcl_�_^bgbqgh_�b�f_edhk_jbcgh_�ijhba\h^kl\h� 
21. HoZjZdl_jbamcl_�kj_^g_-k_jbcgh_�ijhba\h^kl\h� 
22. DZd�jZkkqblu\Zxl�dhwnnbpb_gl�aZdj_ie_gby�hi_jZpbc�b�dZdh\u�_]h�

qbke_ggu_�agZq_gby�^ey�jZaebqguo�lbih\�ijhba\h^kl\Z" 
23. Qlh�lZdh_�lZdl�\uimkdZ�ba^_ebc�b�\_ebqbgZ�iZjlbb�^_lZe_c"�>ey�dZ�

dh]h�lbiZ�ijhba\h^kl\Z�ijbf_gbf�dZ`^uc�ba�l_jfbgh\" 
 
3.4. Ijh]jZffZ�\lhjh]h�jZa^_eZ� 
Hkgh\u�[Zabjh\Zgby�aZ]hlh\hd�\�ijbkihkh[e_gb_��Iheh`_gby�l_hj_lb�

q_kdhc�f_oZgbdb��khklZ\eyxsb_�hkgh\m�l_hjbb�[Zabjh\Zgby��Ihgylby��[Z�
abjh\Zgb_�� [ZaZ�� hihjgZy� lhqdZ�� aZdj_ie_gb_�� mklZgh\dZ�� DeZkkbnbdZpby�
[Za�� dhfie_dl� [Za��Ih]j_rghklb� [Zabjh\Zgby� b� aZdj_ie_gby� aZ]hlh\hd� \�
jZaebqguo�ijbkihkh[e_gbyo��ijbaf_��p_gljZo��hijZ\d_�k�aZahjhf�b�[_a�aZ�
ahjZ��� Q_jgh\Zy� b� qbklh\Zy� [ZaZ�� Ijbgpbiu� [Zabjh\Zgby�� kh\f_s_gb_�
�_^bgkl\Z��b�ihklhygkl\Z�[Za��J_dhf_g^Zpbb�ih�\u[hjm�b�kf_g_�[Za� 

 
3.5. Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�\lhjh]h�jZa^_eZ� 
Ij_`^_�\k_]h��ke_^m_l�q_ldh�mykgblv�kfuke�l_jfbgZ�©[Zabjh\Zgb_ª�dZd�

ijhp_kkZ� ^h\_^_gby� aZ]hlh\db� \� dhglZdl� k� mklZgh\hqgufb� we_f_glZfb�
ijbkihkh[e_gby��;ZaZ�-�wlh�kh\hdmighklv�ih\_joghkl_c��ebgbc�b�lhq_d�aZ�
]hlh\db��dhlhju_�dhglZdlbjmxl�k�we_f_glZfb�ijbkihkh[e_gby�b� �hij_^_�
eyxl� ijhkljZgkl\_ggh_� iheh`_gb_� aZ]hlh\db� hlghkbl_evgh� bgkljmf_glZ�
ijb�f_oZgbq_kdhc�h[jZ[hld_� �\�wlhf�kemqZ_�lZdZy�[ZaZ�gZau\Z_lky�l_ogh�
eh]bq_kdhc�[Zahc���k[hjd_� �k[hjhqgZy�[ZaZ���\�mae_�fZrbgu��dhgkljmdlhj�
kdZy�[ZaZ���ijb�dhgljhe_�jZaf_jh\�^_lZeb��baf_jbl_evgZy�[ZaZ���L_hjby�[Z�
abjh\Zgby�hkgh\u\Z_lky�gZ�iheh`_gbb�l_hj_lbq_kdhc�f_oZgbdb�h�lhf��qlh�
\kydh_�l\_j^h_�l_eh�bf__l�\�ijhkljZgkl\_�r_klv�kl_i_g_c�k\h[h^u��ljb�ih�
klmiZl_evgu_�i_j_f_s_gby�ih�hkyf�X��M��Z�b�ljb�\jZsZl_evgu_�^\b`_gby�
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\hdjm]�l_o�`_�hk_c���Qlh[u�h[jZ[hlZlv�aZ]hlh\dm�gZ�klZgd_��__�gm`gh�mklZ�
gh\blv�b�aZdj_iblv�k�ihfhsvx�ijbkihkh[e_gby�b�khjb_glbjh\Zlv�__�hlgh�
kbl_evgh�j_`ms_]h�bgkljmf_glZ��lh�_klv�i_j_^�h[jZ[hldhc� aZ]hlh\dm�eb�
rZxl� \k_o�r_klb� kl_i_g_c� k\h[h^u� hlghkbl_evgh�ijbkihkh[e_gby� �aZ]h�
lh\dZ�ihke_�mklZgh\db�\�ijbkihkh[e_gb_�b�__�aZdj_ie_gby�klZgh\blky�g_�
ih^\b`ghc�hlghkbl_evgh�ijbkihkh[e_gby���AZl_f�ijb�h[jZ[hld_�aZ]hlh\db�
\dexqZxl�ijbgm^bl_evgh�jZ[hqb_�^\b`_gby�\� klZgd_�� ]eZ\gh_�^\b`_gb_��
^\b`_gb_�ih^Zqb��k�ihfhsvx�dhlhjuo�ijhbkoh^bl�kgylb_�fZl_jbZeZ�aZ]h�
lh\db�ijb�h[jZ[hld_��Kl_i_gb�k\h[h^u��dhlhju_�bf__l�aZ]hlh\dZ�ijb�f_�
oZgbq_kdhc� h[jZ[hld_� jZkkfZljb\Zlv� g_� ke_^m_l�� gm`gh� jZkkfZljb\Zlv�
ebrv�kl_i_gb�k\h[h^u�b�bo�ebr_gb_�m�aZ]hlh\db�ijb�__�mklZgh\d_��LZdbf�
h[jZahf�� qlh[u� k[Zabjh\Zlv� aZ]hlh\dm� gZ� klZgd_�� g_h[oh^bfh� ebrblv� __�
\k_o�r_klb�kl_i_g_c�k\h[h^u�hlghkbl_evgh�ijbkihkh[e_gby� 

?keb�ijbgylv�\h�\gbfZgb_��qlh�h^gZ�kl_i_gv�k\h[h^u�fh`_l�[ulv�hlgy�
lZ�m� aZ]hlh\db�iml_f�jZaf_s_gby�h^ghc� lhqdb�gZ� aZ]hlh\d_��dhlhjhc�hgZ�
dhglZdlbjm_l�k�ijbkihkh[e_gb_f��lh�fh`gh� aZdexqblv��qlh�aZ]hlh\dZ�[m�
^_l� g_ih^\b`ghc� hlghkbl_evgh� ijbkihkh[e_gby�� _keb� hgZ� [m^_l� bf_lv�
r_klv�lhq_d�dhglZdlZ�k�ijbkihkh[e_gb_f��Hlkx^Z�ke_^m_l�ijZ\beh�r_klb�
lhq_d�ijb�[Zabjh\Zgbb� 

?keb� aZ]hlh\dm� mklZgh\blv� \� ijbkihkh[e_gb_� �gZijbf_j�� ihklZ\blv�
iehkdhklvx��bf_xs_c�gZb[hevrmx�iehsZ^v���lh�aZ]hlh\dZ�fh`_l�klhylv�\�
ijbkihkh[e_gbb�gZ�lj_o�lhqdZo��Z�wlh� agZqbl��qlh� aZ]hlh\dZ�ihl_jy_l�ljb�
kl_i_gb�k\h[h^u�hlghkbl_evgh�ijbkihkh[e_gby��ihke_�mklZgh\db�aZ]hlh\�
db�gZ�mdZaZggmx�iehkdhklv�dhglZdl�f_`^m�aZ]hlh\dhc�b�ijbkihkh[e_gb_f�
\�lj_o�lhqdZo�gZjmrZlv�g_evay�� 

Ih\_joghklv�� bf_xsZy� gZb[hevrmx� iehsZ^v� b� dhglZdlbjmxsZy� k�
ijbkihkh[e_gb_f�\�lj_o�lhqdZo�gZau\Z_lky�mklZgh\hqghc�l_ogheh]bq_kdhc�
[Zahc��^ey�djZldhklb�[m^_f�gZau\Zlv�mklZgh\hqghc�[Zahc��� 

MklZgh\hqgZy�[ZaZ��dZd�[ueh�kdZaZgh�\ur_��ebrZ_l�aZ]hlh\dm�lj_o�kl_�

i_g_c� k\h[h^u�� ihklmiZl_evgh_� i_j_f_s_gb_� hlghkbl_evgh� hkb�
&
= b� ^\Z�

ih\hjhlZ�\hdjm]�hkb�
& &
; bM . 

HklZ\rb_ky� ljb� kl_i_gb� k\h[h^u� aZ]hlh\dZ� ihl_jy_l�� _keb� \\_klb� \�
dhglZdl�k�ijbkihkh[e_gb_f�^jm]b_�iehkdhklb�aZ]hlh\db��\lhjZy�iehkdhklv�
gZb[hevr_c�^ebgu��i_ji_g^bdmeyjghc�mklZgh\hqghc�[Za_���gZijZ\eyxsZy�
[ZaZ��b�lj_lvy�iehkdhklv�i_ji_g^bdmeyjgZy�h^gh\j_f_ggh�mklZgh\hqghc�b�
gZijZ\eyxs_c�[Za_� �hihjgZy�iehkdhklv���GZijZ\eyxsZy�l_ogheh]bq_kdZy�
[ZaZ�ebrZ_l� aZ]hlh\dm�^\mo� kl_i_g_c� k\h[h^u� �ih\hjhl� aZ]hlh\db�\hdjm]�

hkb�
&
= b�ihklmiZl_evgh_�i_j_f_s_gb_�ih�hkb�

&
O ���Z�hihjgZy�l_ogheh]bq_�

kdZy�[ZaZ� -�h^ghc�kl_i_gb�k\h[h^u� ��ihklmiZl_evgh_�i_j_f_s_gb_�ih�hkb��
&
M ���LZdbf�h[jZahf��mklZgh\hqgZy��gZijZ\eyxsZy�b�hihjgZy�l_ogheh]bq_�
kdb_� [Zau� h[_ki_qb\Zxl� dhglZdl� aZ]hlh\db� k� ijbkihkh[e_gb_f� \�r_klb�
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lhqdZo��mklZgh\hqgZy�-�ljb�lhqdb��gZijZ\eyxsZy�-�^\_�lhqdb�b�hihjgZy�[Z�
aZ� -�h^gZ�lhqdZ���ke_^h\Zl_evgh�wlb�[Zau�ebrZxl�m� aZ]hlh\db�\k_o�r_klb�
kl_i_g_c�k\h[h^u��<�wlhf�kemqZ_�kh\hdmighklv�\k_o��lj_o�l_ogheh]bq_kdbo�
[Za�ghkbl�gZa\Zgb_�dhfie_dlZ�[Za� 

Djhf_� mklZgh\hqghc�� gZijZ\eyxs_c� b� hihjghc� [Zau� kms_kl\mxl�
^\hcgZy�gZijZ\eyxsZy�[ZaZ�b�^\hcgZy�hihjgZy�[ZaZ��i_j\Zy�ba�gbo�ebrZ_l�
aZ]hlh\dm�q_luj_o�kl_i_g_c�k\h[h^u��q_luj_�[Zah\u_�lhqdb���\lhjZy�-�^\mo�
kl_i_g_c� k\h[h^u� �^\_� [Zah\u_� lhqdb��� >\hcgZy� gZijZ\eyxsZy� [ZaZ� bk�
ihevam_lky�ijb�[Zabjh\Zgbb��gZijbf_j��\Zeh\�\�^ebgghc�\lmed_� 

;Zah\u_�lhqdb�fh]ml�kha^Z\Zlv�g_�lhevdh�iehkdhklb��ebgbb��gh�b�ex[u_�
^jm]b_�ih\_joghklb�aZ]hlh\db��gZijbf_j��]emob_��kd\hagu_�hl\_jklby�aZ]h�
lh\db��lhjpu��ijbe_]Zxsb_�d�hl\_jklbyf��p_gljh\u_�hl\_jklby��bf_xsb_�
dhgbq_kdmx�nhjfm� b� ^j��;Zabjh\Zgb_� aZ]hlh\db� gZ� dZ`^hc� l_ogheh]bq_�
kdhc�hi_jZpbb�fh`_l�hlebqZlvky�b�\eby_l�gZ�lhqghklv�^_lZeb�ihke_�__�h[�
jZ[hldb� 

JZg__�hlf_qZehkv��qlh�l_ogheh]bq_kdZy�[ZaZ�-�wlh�kh\hdmighklv�ih\_jo�
ghkl_c��ebgbc��lhq_d��ijbgZ^e_`Zsbo�h[jZ[Zlu\Z_fhc�aZ]hlh\d_�b�dhglZd�
lbjmxsbo�k�ijbkihkh[e_gb_f��baf_jbl_evgZy�[ZaZ�-�kh\hdmighklv�ih\_jo�
ghkl_c��ebgbc�b�lhq_d��dhlhju_�lZd`_�ijbgZ^e_`Zl�aZ]hlh\d_�beb�]hlh\hc�
^_lZeb�hl�dhlhjuo�hlkqblu\Z_lky�dhgljhebjm_fuc�jZaf_j�ihke_�h[jZ[hl�
db� 

?keb� [Zabjh\Zgb_� aZ]hlh\db�� \u[jZggh_� l_ogheh]hf�� g_� h[_ki_qb\Z_l�
kh\iZ^_gby� �kh\f_s_gby�� _^bgkl\Z�� l_ogheh]bq_kdhc� [Zau� k� baf_jbl_ev�
ghc� [Zahc�� lh� ijb� h[jZ[hld_� iZjlbb� ^_lZe_c� gZkljh_gguf� gZ� aZ^Zgguc�
jZaf_j�bgkljmf_glhf�� \hagbdZ_l�ih]j_rghklv�[Zabjh\Zgby� \� \b^_� hldeh�
g_gby�qbke_ggh]h�agZq_gby�jZaf_jZ��beb�g_kdhevdbo�jZaf_jh\�� 

Ih]j_rghklvx� [Zabjh\Zgby� gZau\Z_lky� jZaghklv� ij_^_evguo� jZkklhy�
gbc�hl�baf_jbl_evghc�[Zau�^h�mklZgh\e_ggh]h�gZ�jZaf_j�bgkljmf_glZ��HgZ�
aZ\bkbl�hl�ko_fu�[Zabjh\Zgby�aZ]hlh\db�\�ijbkihkh[e_gbb�i_j_^�__�h[jZ�
[hldhc�� Z� lZd`_� lhqghklb� jZaf_jh\� aZ]hlh\db�� ihemq_gguo� gZ� ij_^r_kl�
\mxsbo�hi_jZpbyo�h[jZ[hldb��Ih]j_rghklv�[Zabjh\Zgby�ke_^m_l�jZkkfZl�
jb\Zlv�dhgdj_lgh�^ey�dZ`^h]h�jZaf_jZ�aZ]hlh\db�\�hl^_evghklb� 

Ih]j_rghklv�[Zabjh\Zgby�pbebg^jbq_kdbo�aZ]hlh\hd�\�ijbaf_�ih^jh[�
gh�jZkkfhlj_gZ�\�ebl_jZlmj_�>���c.42-��@��]^_�ijb\_^_gu�nhjfmeu�^ey�\u�
qbke_gby�ih]j_rghklb�b�baeh`_gu�imlb� __�mf_gvr_gby�b�mkljZg_gby��<�
wlhf�`_�bklhqgbd_�gZ� k���� jZkkfhlj_gZ� ko_fZ� mklZgh\db� aZ]hlh\db� [Zah�
\uf�hl\_jklb_f�gZ�pbebg^jbq_kdbc�iZe_p��hijZ\dm��ijbkihkh[e_gby�k�aZ�
dj_ie_gb_f�ih�lhjpZf�b�ijb\_^_gZ�nhjfmeZ�^ey�jZkq_lZ�qbke_ggh]h�agZ�
q_gby�ih]j_rghklb�[Zabjh\Zgby� 

Ih]j_rghklv�[Zabjh\Zgby� aZ]hlh\db� \�p_gljZo�� dh]^Z�i_j_^gbc�p_glj�
y\ey_lky�`_kldbf��l�_��g_ih^Zleb\uf�ijb�^_ckl\bb�kbeu�aZdj_ie_gby�aZ]h�
lh\db���hij_^_ey_lky�ih�nhjfme_ 
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p p= −PD[ PLQ -�^himkd�gZ�^bZf_lj�p_gljh\h]h�hl\_jklby�ijb�

aZp_gljh\d_� aZ]hlh\db�� ' 'p p
PD[ PLQ� -�gZb[hevrbc�b�gZbf_gvrbc�ij_^_ev�

gu_�^bZf_lju�p_gljh\h]h�hl\_jklby�m�iZjlbb�aZ]hlh\hd�� 
α -�m]he�ijb�\_jrbg_�dhgmkZ�p_gljh\h]h�hl\_jklby�aZ]hlh\db� 

Ke_^m_l�mqblu\Zlv��qlh�ih]j_rghklv�[Zabjh\Zgby�aZ]hlh\db�\�p_gljZo�
oZjZdl_jgZ�ebrv�^ey�ebg_cguo��Z�g_�^bZf_ljZevguo�jZaf_jh\�iZjlbb�aZ]h�
lh\hd��h[jZ[hlZgguo�gZ�gZkljh_gghf�gZ�jZaf_j�klZgd_� 

Qlh[u�mkljZgblv�ih]j_rghklv�[Zabjh\Zgby�aZ]hlh\hd�\�p_gljZo�ke_^m_l�
i_j_^gbc� p_glj� \uihegblv� ©ieZ\Zxsbfª�� hg� kf_sZ_lky� ih^� ^_ckl\b_f�
kbeu�aZdj_ie_gby��^_ckl\mxs_c�kh�klhjhgu�aZ^g_]h�p_gljZ��Z�e_\uc�lhj_p�
p_gljh\h]h� hl\_jklby� aZ]hlh\db� \\h^blky� \� dhglZdl� k� `_kldbf� mihjhf��
Qlh[u�i_j_^gbc�p_glj�fh]�kf_sZlvky��_]h�ih^`bfZxl�ijm`bghc� 

KjZam�ihke_�ba]hlh\e_gby�aZ]hlh\db��ba�dhlhjhc�\�ijhp_kk_�ihke_^mx�
s_c�f_oZgbq_kdhc�h[jZ[hldb�ihemqZxl�]hlh\mx�^_lZev��aZ]hlh\dZ�g_�bf_�
_l�h[jZ[hlZgguo�ih\_joghkl_c��b�\k_�__�ih\_joghklb�i_j_^�i_j\hc�l_ogh�
eh]bq_kdhc� hi_jZpb_c� y\eyxlky� q_jgufb�� GZ� i_j\hc� l_ogheh]bq_kdhc�
hi_jZpbb�aZ]hlh\dm�[Zabjmxl�ih�q_jguf��g_�h[jZ[hlZgguf��ih\_joghklyf��
LZdb_�ih\_joghklb��dhglZdlbjmxsb_�k�ijbkihkh[e_gb_f��gZau\Zxlky�q_j�
gh\ufb�l_ogheh]bq_kdbf�[ZaZfb� 

GZ�i_j\hc�hi_jZpbb� \�i_j\mx�hq_j_^v�h[jZ[Zlu\Zxl� l_�ih\_joghklb��
dhlhju_�\�^Zevg_cr_f�[m^ml�bkihevah\Zlvky�\�dZq_kl\_�qbklh\uo�l_ogheh�
]bq_kdbo�[Za��Qbklh\u_�l_ogheh]bq_kdb_�[Zau�-�wlh�h[jZ[hlZggu_�ih\_jo�
ghklb��bkihevam_fu_�gZ�\lhjhc��lj_lv_c�b�^j��hi_jZpbyo�� 

Lhqghklv�h[jZ[hlZgguo�^_lZe_c� aZ\bkbl�hl�ijZ\bevghklb�\u[hjZ�q_j�
gh\uo�b�qbklh\uo�l_ogheh]bq_kdbo�[Za�gZ�dZ`^hc�ba�hi_jZpbc��<u[bjZlv�
ke_^m_l�[Zau�lZd��qlh[u�kh[ex^Zebkv�^\Z�ijbgpbiZ�[Zabjh\Zgby��ijbgpbi�
kh\f_s_gby��_^bgkl\Z��[Za�b�ijbgpbi�ihklhygkl\Z�[Za� 

Ijbgpbi�kh\f_s_gby�[Za�dhk\_ggh�mihfbgZeky�\ur_�b�khklhbl�\�lhf��
qlh�[Zabjh\Zgb_� aZ]hlh\db�gZ^h�hkms_kl\eylv�lZdbf�h[jZahf��qlh[u�l_o�
gheh]bq_kdZy�b�baf_jbl_evgZy�[Zau�kh\iZ^Zeb��<�wlhf�kemqZ_�ih]j_rghklv�
[Zabjh\Zgby�[m^_l�jZ\gZ�gmex��b�lhqghklv�h[jZ[hlZgghc�^_lZeb�[m^_l�\u�
r_��Ijbgpbi�ihklhygkl\Z�[Za�khklhbl�\�lhf��qlh�gZ�\k_o�l_ogheh]bq_kdbo�
hi_jZpbyo��djhf_�i_j\hc��]^_�bkihevamxlky�q_jgh\u_�[Zau��ke_^m_l�\�dZ�
q_kl\_�qbklh\uo�[Za�bkihevah\Zlv�h^gb�b�l_�`_�ih\_joghklb��ebgbb��lhqdb��
<� wlhf� kemqZ_�mf_gvrZxlky�ih]j_rghklb�� \ua\Zggu_� kf_ghc�[Za��b� lhq�
ghklv�^_lZe_c�[m^_l�\ur_��Ke_^m_l�hlf_lblv��qlh�kh[exklb�\lhjhc�ijbg�
pbi�[Zabjh\Zgby�\ke_^kl\b_�jy^Z�ijbqbg�g_l�\hafh`ghklb��Lh]^Z�l_ogheh]�
\ugm`^_g� kf_gblv� qbklh\u_� l_ogheh]bq_kdb_� [Zau��?keb� lZdZy� kblmZpby�
\hagbdg_l��kf_gm�qbklh\uo�[Za�gZ^h�hkms_kl\eylv�\�khhl\_lkl\bb�k�j_dh�
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f_g^Zpbyfb��\�dZq_kl\_�gh\uo�l_ogheh]bq_kdbo�[Za�gZ^h�\u[bjZlv�gZb[h�
e__�qbklu_�b�gZb[he__�lhqgu_�ih\_joghklb��\gh\v�\u[jZggu_�[Zau�^he`�
gu�h[_ki_qb\Zlv�h^ghagZqgh_�b�mklhcqb\h_�ijhkljZgkl\_ggh_�iheh`_gb_�
hlghkbl_evgh�j_`ms_]h�bgkljmf_glZ��ijhklhlm�kbeh\h]h�ijbkihkh[e_gby��
^hklZlhqgh�\ukhdmx�`_kldhklv�l_ogheh]bq_kdhc�kbkl_fu�klZghd-�ijbkih�
kh[e_gb_-bgkljmf_gl-�aZ]hlh\dZ�b�^j��� 

Ijb� bamq_gbb� \lhjh]h� jZa^_eZ� \Z`gh� gZmqblvky� ijZdlbq_kdb� hij_^_�
eylv�ih]j_rghklv�[Zabjh\Zgby�^ey�jZaebqguo�ko_f�mklZgh\db�aZ]hlh\hd�\�
ijbafZo��hijZ\dZo�k� aZahjhf�b�[_a� aZahjZ��\�p_gljZo��^ey�ko_f�mklZgh\db�
dhjimkguo�^_lZe_c�gZ�iehkdhklv�b�^\Z�hl\_jklby��hkb�dhlhjuo�i_ji_g^b�
dmeyjgu�mihfygmlhc�iehkdhklb�b�^j��Wlhfm�[m^_l�kihkh[kl\h\Zlv�j_r_gb_�
aZ^Zq�ih�[Zabjh\Zgbx��ijb\_^_gguo�\�bklhqgbd_�>���k���-54]. 

 
3.6. <hijhku�^ey�kZfhijh\_jdb�mk\h_gby�\lhjh]h�jZa^_eZ� 
1.  Qlh�gZau\Z_lky�[Zabjh\Zgb_f� aZ]hlh\db��Qlh�lZdh_�l_ogheh]bq_kdZy�

[ZaZ" 
2.  Hldm^Z�ihy\behkv�ijZ\beh�r_klb�lhq_d�ijb�[Zabjh\Zgbb" 
3.  >Zcl_�hij_^_e_gb_�mklZgh\hqghc� l_ogheh]bq_kdhc�[Zau��DZdbo�kl_�

i_g_c�k\h[h^u�ebrZ_l�m�aZ]hlh\db�mklZgh\hqgZy�l_ogheh]bq_kdZy�[ZaZ" 
4.  DZdZy�[ZaZ�gZau\Z_lky�gZijZ\eyxs_c�b�^\hcghc�gZijZ\eyxs_c�l_o�

gheh]bq_kdhc�[Zahc"�DZdb_�kl_i_gb�k\h[h^u�l_jy_l�aZ]hlh\dZ�ijb�bkihev�
ah\Zgbb�gZijZ\eyxs_c�b�^\hcghc�gZijZ\eyxs_c�l_ogheh]bq_kdhc�[Zau" 

5.  DZdZy� l_ogheh]bq_kdZy� [ZaZ� y\ey_lky� hihjghc"�Qlh� lZdh_� dhfie_dl�
[Za" 

6.  >Zcl_�hij_^_e_gb_�baf_jbl_evghc��dhgkljmdlhjkdhc�b�k[hjhqghc�[Z�
aZf� 

7.  Qlh�gZau\Z_lky�ih]j_rghklvx�[Zabjh\Zgby��dh]^Z�hgZ�\hagbdZ_l" 
8.  GZibrbl_� nhjfmeu� ih]j_rghklb� [Zabjh\Zgby� aZ]hlh\db� \� ijbaf_��

ijhZgZebabjmcl_�__�b�ij_^eh`bl_�ko_fu�[Zabjh\Zgby�pbebg^jbq_kdhc�aZ�
]hlh\db��\�dhlhjuo�ih]j_rghklv�[Zabjh\Zgby�mf_gvrZ_lky�b�mkljZgy_lky�
kh\k_f� 

9.  GZjbkmcl_� ko_fm� h[jZ[hldb� \lmedb�ijb� [Zabjh\Zgbb� __�gZ� hijZ\dm�
�rlbnl�� k� aZahjhf� b� [_a� aZahjZ��IjhZgZebabjmcl_�nhjfmem� ih]j_rghklb�
[Zabjh\Zgby�b�ij_^eh`bl_�l_ogheh]bq_kdh_�j_r_gb_�ih�__�mf_gvr_gbx� 

10. DZd�[Zabjmxl�dhjimkgu_�^_lZeb��\Zeu��neZgpu��r_kl_jgb��^bkdb" 
11. Qlh�gZau\Z_lky�q_jgh\hc�b�qbklh\hc�l_ogheh]bq_kdhc�[Zahc" 
12. GZah\bl_�^\Z�ijbgpbiZ�[Zabjh\Zgby��baeh`bl_�bo�kfuke� 
13. Knhjfmebjmcl_�ijZ\beZ�\u[hjZ�q_jgh\uo�b�qbklh\uo�l_ogheh]bq_�

kdbo�[Za� 
14. Baeh`bl_�j_dhf_g^Zpbb�ih�kf_g_�qbklh\uo�l_ogheh]bq_kdbo�[Za� 

 
�����Ijh]jZffZ�lj_lv_]h�jZa^_eZ 
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L_hjby�jZaf_jguo�p_i_c��Hkgh\gu_�ihgylby�b�hij_^_e_gby��DeZkkbnb�
dZpby�jZaf_jguo�p_i_c��F_lh^bdZ�\uy\e_gby�dhgkljmdlhjkdbo�b�l_ogheh�
]bq_kdbo�jZaf_jguo�p_i_c��Hkgh\gh_�mjZ\g_gb_�jZaf_jghc�p_ib��Ih]j_r�
ghklv�aZfudZxs_]h�a\_gZ��Imlb�ih\ur_gby�lhqghklb�aZfudZxs_]h�a\_gZ��
mf_gvr_gb_�ihe_c�jZkk_b\Zgby�khklZ\eyxsbo� a\_gv_\��\_ebqbgu�i_j_^Z�
lhqguo� hlghr_gbc�� JZkq_l� ebg_cguo� jZaf_jguo� p_i_c� f_lh^hf� iheghc�
\aZbfhaZf_gy_fhklb�b�\_jhylghklguf�f_lh^hf��IjyfZy�b�h[jZlgZy�aZ^Zqb��
F_lh^u��^hklb`_gby�lj_[m_fhc�lhqghklb�aZfudZxs_]h�a\_gZ� 

 
3.8. Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�lj_lv_]h�jZa^_eZ� 
L_hj_lbq_kdb_� \hijhku� lj_lv_]h� jZa^_eZ� ijh]jZffu� j_dhf_g^m_lky�

bamqZlv�ih�bklhqgbdm� >�QZklv� ���c.551-63�@��A^_kv�`_�ijb\_^_gu�dhgdj_l�
gu_�ijbf_ju�j_r_gby�jZaf_jguo�p_i_c��dhlhju_�ke_^m_l�lsZl_evgh�ijh�
jZ[hlZlv� gZjy^m� k� l_hj_lbq_kdbfb� iheh`_gbyfb� jZaf_jguo� p_i_c�� Ijb�
agZdhfkl\_� k� hkgh\gufb� ihgylbyfb� b� hij_^_e_gbyfb� ke_^m_l� mykgblv�
ijbgpbibZevgh_�jZaebqb_�mf_gvrZxsbo�a\_gv_\�p_ib�hl�m\_ebqb\Zxsbo�
b�q_ldh�gZmqblvky�gZoh^blv�aZfudZxs__�a\_gh�^ey�ex[hc�jZaf_jghc�p_ib��
<uy\eylv�a\_gvy�b�khklZ\eylv�dhgkljmdlhjkdb_�b�l_ogheh]bq_kdb_�jZaf_j�
gu_�p_ib�gZ^h�gZ�hkgh\_�ZgZebaZ�k[hjhqgh]h�q_jl_`Z�ba^_eby�b�dhgdj_l�
ghc� l_ogheh]bq_kdhc� gZeZ^db� f_oZgbq_kdhc� h[jZ[hldb� ba^_eby��Ij_`^_�
\k_]h�hlukdb\Z_lky�aZfudZxs__�a\_gh��ihke_�q_]h�\k_�khklZ\eyxsb_�a\_�
gvy�b�i_j_^Zlhqgu_�hlghr_gby��AZl_f�khklZ\eyxl�jZaf_jgmx�p_iv��\u[b�
jZxl�f_lh^� ^hklb`_gby� lhqghklb� aZfudZxs_]h� a\_gZ� b� j_rZxl� jZaf_j�
gmx�p_iv��GZ�hkgh\_�jZaf_jgh]h�ZgZebaZ�hij_^_eyxl�mkeh\by��ijb�dhlhjuo�
]ZjZglbjh\Zgh�ihemq_gb_�lhqghklb�aZfudZxs_]h�a\_gZ��Ijb�jZkkfhlj_gbb�
hkgh\gh]h�mjZ\g_gby�jZaf_jghc�p_ib�ke_^m_l�mykgblv�nbabq_kdbc�kfuke�
i_j_^Zlhqgh]h�hlghr_gby�b�mf_lv�hij_^_eylv�qbke_ggu_�bo�agZq_gby�^ey�
dZ`^h]h�ba�khklZ\eyxsbo�jZaf_jh\�dZd�^ey�ebg_cguo���lZd�b��iehkdbo�jZa�
f_jguo�p_i_c� 

<Z`gh�mk\hblv�imlb�ih\ur_gby�lhqghklb�aZfudZxs_]h�a\_gZ�gZ�dhg�
dj_lguo� ijZdlbq_kdbo� ijbf_jZo�� Ijb� bamq_gbb� f_lh^bdb� j_r_gby� jZa�
f_jguo�p_i_c�mykgblv�bkoh^gu_�^Zggu_�^ey�ijyfhc�b�h[jZlghc�aZ^Zqb�b�
dZdb_�\_ebqbgu�g_h[oh^bfh�ihemqblv�\�j_amevlZl_�j_r_gby��LZd��gZijb�
f_j��ijb�j_r_gbb�ijyfhc�aZ^Zqb�ba\_klgh�ghfbgZevgh_�agZq_gb_��\_jog__�
b�gb`g__�hldehg_gb_�aZfudZxs_]h�a\_gZ�b�ghfbgZevgu_�jZaf_ju�khklZ\�
eyxsbo� a\_gv_\�� Lj_[m_lky� hij_^_eblv� \_jogb_�� gb`gb_� hldehg_gby� kh�
klZ\eyxsbo�a\_gv_\�bo�^himkdb�b�^j��Ihke_�gZoh`^_gby�bkdhfuo�\_ebqbg�
g_h[oh^bfh�ijh\_jblv�ijZ\bevghklv�jZkq_lh\��bkoh^y�ba�jZ\_gkl\Z�^himk�
dZ� aZfudZxs_]h� a\_gZ� kmff_� ^himkdh\� khklZ\eyxsbo� a\_gv_\�� ?keb� wlh�
jZ\_gkl\h�g_�kh[ex^Z_lky��lh�\�jZkq_lZo�bf__lky�hrb[dZ�b�__�ke_^m_l�gZc�
lb�b�bkijZ\blv��G_h[oh^bfh�hlf_lblv��qlh�dZd�ijb�j_r_gbb�ijyfhc��lZd�b�
h[jZlghc� aZ^Zqb��bf__lky�g_kdhevdh�iml_c��ihwlhfm�i_j_^�j_r_gb_f� \u�
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[bjZ_lky�h^bg�ba�gbo��Ijb�bamq_gbb�f_lh^h\�^hklb`_gby�lj_[m_fhc�lhq�
ghklb�aZfudZxs_]h�a\_gZ��ij_`^_�\k_]h��ke_^m_l�jZah[jZlvky�\�dZdbo�ijh�
ba\h^kl\_gguo�kblmZpbyo�ijbf_gy_lky�lhl�beb�bghc�f_lh^��ihke_�q_]h�hk�
\hblv� f_lh^bdm� jZkq_lZ�� GZijbf_j�� ^hklb`_gb_� lhqghklb� aZfudZxs_]h�
a\_gZ�f_lh^hf�iheghc�\aZbfhaZf_gy_fhklb�gZ^h�ijbf_gylv�\�lhf�kemqZ_��
dh]^Z� dhgkljmdlhjkdbc� ^himkd� gZ� aZfudZxs__� a\_gh� [hevr_� beb� jZ\_g�
l_ogheh]bq_kdhfm�^himkdm��<�wlhf�kemqZ_�l_ogheh]�[_a�aZljm^g_gby�fh`_l�
hj]Zgbah\Zlv�ijhba\h^kl\h�lZdh]h�ba^_eby�b�\k_�ba^_eby�\�iZjlbb�hdZ`ml�
ky�]h^gufb�b�\aZbfhaZf_gy_fufb� 

LZdhc� f_lh^� ijbf_gy_lky� \� mkeh\byo� djmighk_jbcgh]h� b� fZkkh\h]h�
ijhba\h^kl\Z� 

?keb�`_�dhgkljmdlhjkdbc�^himkd�f_gvr_� l_ogheh]bq_kdh]h�� lh�f_lh^�
iheghc� \aZbfhaZf_gy_fhklb� ijbf_gylv� g_� j_dhf_g^m_lky�� \f_klh� g_]h�
ke_^m_l�\u[jZlv�^jm]hc�f_lh^��<�ex[hf� kemqZ_� aZ^ZggZy� lhqghklv� aZfu�
dZxs_]h� a\_gZ� ^he`gZ� ^hklb]Zlvky� k� gZbf_gvrbfb� l_ogheh]bq_kdbf� b�
wdkiemZlZpbhggufb� aZljZlZfb��Ijb�ijhqbo� jZ\guo� mkeh\byo� j_dhf_g^m�
_lky� \u[bjZlv� \� i_j\mx� hq_j_^v�f_lh^u� ^hklb`_gby� lhqghklb� �j_r_gby�
jZaf_jguo�p_i_c���ijb�dhlhjuo�k[hjdZ�\uihegy_lky�[_a�ih^[hjZ��ijb]hgdb�
b�j_]mebjh\Zgby�b�kh[jZggu_�ba^_eby�hl\_qZxl�\k_f�lj_[h\Zgbyf�\aZbfh�
aZf_gy_fhklb�� l�_�� bkihevah\Zlv� f_lh^� iheghc� \aZbfhaZf_gy_fhklb� beb�
\_jhylghklguc�f_lh^��?keb�ijbf_g_gb_�mdZaZgguo�f_lh^h\�wdhghfbq_kdb�
g_p_e_khh[jZagh�beb�l_ogbq_kdb�g_\hafh`gh��ke_^m_l�i_j_clb�d�ijbf_g_�
gbx�h^gh]h�ba�f_lh^h\�g_iheghc�\aZbfhaZf_gy_fhklb���f_lh^Z�]jmiih\hc�
\aZbfhaZf_gy_fhklb��f_lh^Z�j_]mebjh\Zgby�beb�f_lh^Z�ijb]hgdb�� 

IjZdlbq_kdh_� mk\h_gb_� l_hj_lbq_kdbo� iheh`_gbc� jZaf_jguo� p_i_c��
f_lh^h\� bo� j_r_gby� h[_ki_qb\Z_lky� j_r_gb_f� dhgdj_lguo� l_ogheh]bq_�
kdbo�aZ^Zq��ijb\_^_gguo�\�bklhqgbd_�>����c.12-��@��Ijb�j_r_gbb�wlbo�aZ^Zq�
g_h[oh^bfh�\�i_j\mx�hq_j_^v�ijhZgZebabjh\Zlv�ko_fm�[Zabjh\Zgby�aZ]h�
lh\db��ijhklZgh\dm�jZaf_jh\�ijb�\uiheg_gbb�l_ogheh]bq_kdhc�hi_jZpbb��
gZclb� aZfudZxs__�b� khklZ\eyxsb_� a\_gvy� �jZaf_ju���\uykgblv�dZdb_�ba�
gbo� y\eyxlky� m\_ebqb\Zxsbfb� b� mf_gvrZxsbfb�� khklZ\blv� jZaf_jgmx�
p_iv�b�ebrv�ihke_�wlh]h�ijbklmiblv�d�j_r_gbx�mdZaZgguf�\�aZ^Zq_�f_lh�
^hf�� 

Wlhl� ZgZeba� ijZdlbq_kdb� g_\hafh`_g�� _keb� klm^_gl� g_� ijhjZ[hlZe� b�
ohjhrh�g_�bamqbe�jZa^_e�[Zabjh\Zgby� aZ]hlh\hd�ijb�f_oZgbq_kdhc�h[jZ�
[hld_� 

 
3.9. <hijhku�^ey�kZfhijh\_jdb�mk\h_gby�lj_lv_]h�jZa^_eZ� 
1.  >Zcl_�hij_^_e_gb_�jZaf_jghc�p_ib��>ey�q_]h�ijbf_gyxlky�jZaf_j�

gu_�p_ib��dZdb_�dhgkljmdlhjkdb_�b�l_ogheh]bq_kdb_�aZ^Zqb�j_rZxlky�k�bo�
ihfhsvx" 
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2.  DZdZy� jZaf_jgZy� p_iv� gZau\Z_lky� dhgkljmdlhjkdhc�� l_ogheh]bq_�
kdhc��ijhkljZgkl\_gghc��iehkdhc��ebg_cghc�b�m]eh\hc"�DZdh_�a\_gh�gZau�
\Z_lky�aZfudZxsbf��m\_ebqb\Zxsbf�b�mf_gvrZxsbf" 

3.  DZd�gZclb�m\_ebqb\Zxsb_�b�mf_gvrZxsb_�a\_gvy�\�jZaf_jghc�p_ib�
f_lh^hf�h[oh^Z�dhglmjZ" 

4.  GZibrbl_�hkgh\gh_�mjZ\g_gb_�jZaf_jghc�p_ib��kh^_j`Zs_c�i_j_^Z�
lhqgu_� hlghr_gby��Qlh�gZau\Z_lky�i_j_^Zlhqguf� hlghr_gb_f� \� jZaf_j�
ghc�p_ib" 

5.  GZibrbl_�nhjfmeu�^ey�hij_^_e_gby�ghfbgZevgh]h�jZaf_jZ��\_jog_�
]h��gb`g_]h�hldehg_gby��^himkdZ�b�k_j_^bgu�ihey�^himkdZ� aZfudZxs_]h�
a\_gZ� 

6.  GZc^bl_� aZfudZxs__� a\_gh�gZ�jZ[hq_f�k[hjhqghf�q_jl_`_�dZdh]h-
eb[h�ba^_eby�� m\_ebqb\Zxsb_�b� mf_gvrZxsb_� a\_gvy��KhklZ\vl_� ebg_c�
gmx�jZaf_jgmx�p_iv� 

7.  J_rbl_�khklZ\e_ggmx�\�i���p_iv�f_lh^hf�iheghc�\aZbfhaZf_gy_fh�
klb��h[jZlgZy�aZ^ZqZ�� 

8.  J_rbl_�jZaf_jgmx�p_iv�f_lh^hf�iheghc�\aZbfhaZf_gy_fhklb� �ijy�
fZy�aZ^ZqZ�� 

9.  J_rbl_�jZaf_jgmx�p_iv�i���\_jhylghklguf�f_lh^hf��ijyfZy�aZ^ZqZ�� 
10. J_rbl_�jZaf_jgmx�p_iv�i���\_jhylghklguf�f_lh^hf� �h[jZlgZy� aZ�

^ZqZ�. 
11. KhklZ\vl_�ijhkl_crbc� l_ogheh]bq_kdbc� wkdba�f_oZgbq_kdhc�h[jZ�

[hldb�\ZeZ�gZ�lhdZjghf�klZgd_��IjhklZ\vl_�l_ogheh]bq_kdb_�[Zau�b�jZaf_�
ju�\ZeZ��KhklZ\vl_�l_ogheh]bq_kdmx�jZaf_jgmx�p_iv�b�j_rbl_�__�f_lh^hf�
iheghc�\aZbfhaZf_gy_fhklb� 

12. J_rbl_�l_ogheh]bq_kdmx�jZaf_jgmx�p_iv�i����\_jhylghklguf�f_�
lh^hf� 

13. DZd� ^hklb]Z_lky� lhqghklv� aZfudZxs_]h� a\_gZ� ih� f_lh^m� iheghc�
\aZbfhaZf_gy_fhklb��\_jhylghklghfm�f_lh^m� 

14. Baeh`bl_�^hklb`_gb_�aZ^Zgghc�lhqghklb�aZfudZxs_]h�a\_gZ�f_lh�
^hf�]jmiih\hc�\aZbfhaZf_gy_fhklb� 

15. DZd�^hklb]Z_lky�lhqghklv�aZfudZxs_]h�a\_gZ�f_lh^hf�ijb]hgdb" 
16. DZd�^hklb]Z_lky� lhqghklv� aZfudZxs_]h� a\_gZ�f_lh^hf�j_]mebjh\�

db" 
17. DZd� jZkkqblu\Zxl� jZaf_jgu_� p_ib� ih� f_lh^m� fZdkbfmfZ-

fbgbfmfZ" 
18. DZd�jZkkqblu\Zxl�jZaf_jgu_�p_ib�ih�\_jhylghklghfm�f_lh^m�" 

 
������Ijh]jZffZ�q_l\_jlh]h�jZa^_eZ� 

>hklb`_gb_�lj_[m_fhc�lhqghklb�jZaf_jh\��nhjfu�b�hlghkbl_evgh]h�ih�
eh`_gby�ih\_joghkl_c�^_lZe_c�\�ijhp_kk_�ba]hlh\e_gby� 
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Ljb�wlZiZ�\uiheg_gby�l_ogheh]bq_kdhc�hi_jZpbb��mklZgh\dZ�b�aZdj_ie_�
gb_�aZ]hlh\db��gZkljhcdZ�l_ogheh]bq_kdhc�kbkl_f��h[jZ[hldZ�b�kgylb_�^_�
lZeb��Ih]j_rghklv�mklZgh\db��__�kmsghklv�b�ijbqbgu�\hagbdgh\_gby��im�
lb�mf_gvr_gby�ih]j_rghklb��NZdlhju��^_ckl\mxsb_�\�ijhp_kk_�h[jZ[hl�
db�aZ]hlh\db�b�\ebyxsb_�gZ�lhqghklv�^_lZeb� 
Ihgylb_� h� `_kldhklb� l_ogheh]bq_kdhc� kbkl_fu�� __� deZkkbnbdZpby� b�

\ebygb_�gZ�lhqghklv�h[jZ[hldb��=jZnbd�`_kldhklb��@_kldhklv� aZ]hlh\db��
@_kldhklv� l_ogheh]bq_kdhc� kbkl_fu�ijb� lhdZjghc� h[jZ[hld_� \ZeZ�� mklZ�
gh\e_ggh]h�\�p_glZo��F_lh^u�baf_j_gby�klZlbq_kdhc�b�^bgZfbq_kdhc�`_�
kldhklb��JZkq_l�Z[khexlghc�b�hlghkbl_evghc�ih]j_rghklb� aZ]hlh\db�ijb�
h[jZ[hld_�\ke_^kl\b_�mijm]bo�^_nhjfZpbc�l_ogheh]bq_kdhc�kbkl_fu��Ih�
jy^hd�jZkq_lZ�ih]j_rghklb�ijb�h[jZ[hld_�aZ]hlh\hd��\ua\Zgghc�mijm]bfb�
^_nhjfZpbyfb� l_ogheh]bq_kdhc� kbkl_fu�� Baghk� j_`ms_]h� bgkljmf_glZ�
ijb�jZaebqguo�\b^Zo�f_oZgbq_kdhc�h[jZ[hldb��JZkq_l�ih]j_rghkl_c�^_lZ�
e_c�ijb�f_oZgbq_kdhc�h[jZ[hld_�\ke_^kl\b_�baghkZ�j_`ms_]h�bgkljmf_g�
lZ��=_hf_ljbq_kdb_�g_lhqghklb�klZgdZ��\ebygb_�bo�gZ�ih]j_rghklb�h[jZ[Z�
lu\Z_fuo�aZ]hlh\hd��L_ieh\u_�^_nhjfZpbb�l_ogheh]bq_kdhc�kbkl_fu��ih�
]j_rghklb�� \uau\Z_fu_� l_ieh\ufb� ^_nhjfZpbyfb�� � Ih]j_rghklv� gZ�
kljhcdb� j_`ms_]h� bgkljmf_glZ� gZ� aZ^Zgguc� jZaf_j�� \ebygb_� __� gZ� lhq�
ghklv�h[jZ[hlZgguo�^_lZe_c��<b[jZpby�we_f_glh\�l_ogheh]bq_kdhc�kbkl_�
fu��\ebygb_�gZ�fbdjh-fZdjh]_hf_ljbx�^_lZe_c��HklZlhqgu_�gZijy`_gby�\�
fZl_jbZe_�aZ]hlh\db��\ebygb_�bo�gZ�lhqghklv�^_lZeb��KmffZjgZy�ih]j_r�
ghklv�h[jZ[hldb�dZd�j_amevlZl�]_hf_ljbq_kdh]h�keh`_gby�\ur_gZa\Zgguo�
we_f_glZjguo� ih]j_rghkl_c��Imlb� ih\ur_gby� ]_hf_ljbq_kdhc� lhqghklb�
h[jZ[hlZgguo�^_lZe_c� 
 

3.11. Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�q_l\_jlh]h�jZa�
^_eZ� 
<� j_amevlZl_� dZq_kl\_ggh]h� mk\h_gby� ^Zggh]h� jZa^_eZ� klm^_gl� ihemqbl�

^hklZlhqgu_� agZgby� \� h[eZklb� f_oZgbafh\� nhjfbjh\Zgby� we_f_glZjguo�
ih]j_rghkl_c� ^_lZe_c�� \ua\Zgguo� lZdbfb� ^hfbgbjmxsbfb� nZdlhjZfb��
^_ckl\mxsbfb�\�^bgZfbq_kdhc�kbkl_f_��dZd�mijm]b_�^_nhjfZpbb�we_f_g�
lh\� l_ogheh]bq_kdhc� kbkl_fu� ih^� ^_ckl\b_f� kbeu� j_aZgby�� ih]j_rghklv�
mklZgh\db�� ]_hf_ljbq_kdb_�g_lhqghklb� klZgdZ��ijh]j_kkbjmxsbc�jZaf_j�
guc� baghk� j_`ms_]h� bgkljmf_glZ�� ih]j_rghklv� gZkljhcdb� klZgdZ� gZ� aZ�
^Zgguc�jZaf_j��l_ieh\u_�^_nhjfZpbb�l_ogheh]bq_kdhc�kbkl_fu��g_jZ\gh�
f_jghklv� \_ebqbgu� ijbimkdZ� b� l\_j^hklb� aZ]hlh\db�� Z� lZd`_� \b[jZpby�
we_f_glh\�kbkl_fu�klZghd-ijbkihkh[e_gb_-�bgkljmf_gl-�aZ]hlh\dZ� 
Ih^�^_ckl\b_f�gZa\Zgguo�nZdlhjh\�\hagbdZxl�ih]j_rghklb�m�h[jZ[Zlu�

\Z_fhc�aZ]hlh\db��dhlhju_�ghkyl�gZa\Zgb_�we_f_glZjguo�ih]j_rghkl_c�b��
dhlhju_��\_dlhjgh�kdeZ^u\Zykv��h[jZamxl�kmffZjgmx�ih]j_rghklv�^_lZeb�
ihke_�h[jZ[hldb� 
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L_ogheh]��bg`_g_j-f_oZgbd�ki_pbZevghklb�������-�L_ogheh]by�fZrb�
ghkljh_gby��^he`_g�mf_lv�ijh]ghabjh\Zlv�b�qbke_ggh�hij_^_eylv�h`b^Z_�
fmx�kmffZjgmx�ih]j_rghklv�b�ij_^eh`blv�l_ogheh]bq_kdb_�f_ju�ih�__�
mf_gvr_gbx�� _keb� \� ijhp_kk_� ijhba\h^kl\Z� g_evay� h[_ki_qblv� lhqghklv�
^_lZeb��aZ^Zggmx�dhgkljmdlhjhf�\�__�jZ[hq_f�q_jl_`_��KijZ\blvky�k�wlhc�
aZ^Zq_c�fh`gh�ijb�]em[hdhf�bamq_gbb�f_oZgbafZ�\hagbdgh\_gby�dZ`^hc�
we_f_glZjghc� ih]j_rghklb� b� gZoh`^_gbb� iml_c� mijZ\e_gby� ijhp_kkhf�
h[jZ[hldb�k�p_evx�mf_gvr_gby��Z�emqr_�mkljZg_gby�lhc�beb�bghc�we_f_g�
lZjghc�ih]j_rghklb��Ihkdhevdm�ih�fg_gbx�khklZ\bl_ey�gZklhysbo�f_lh�
^bq_kdbo�mdZaZgbc�wlhl�jZa^_e�jZkdjul�\�mq_[ghc�ebl_jZlmj_�g_�\�iheghc�
f_j_��lh�\�g_f�[m^ml�baeh`_gu�j_amevlZlu�kh[kl\_gguo�bkke_^h\Zgbc��dZ�
kZxsboky� \Z`g_cr_]h� \hijhkZ� h[_ki_q_gby� \ukhdhc� lhqghklb� ba^_ebc�
ijb�f_oZgbq_kdhc�h[jZ[hld_� 
 

3.11.1. Mijm]b_�^_nhjfZpbb�l_ogheh]bq_kdhc�kbkl_fu 
Ijb� kgylbb� k� aZ]hlh\db� kljm`db� \hagbdZ_l� kbeZ�j_aZgby��dhlhjZy�g_ih�

klhyggZ�\h�\j_f_gb�\ke_^kl\b_�aZlmie_gby�b�baghkZ�j_`ms_]h�bgkljmf_g�
lZ��ijb�aZlmie_gbb�kbeZ�j_aZgby�\hajZklZ_l���g_ihklhygkl\Z�jZaf_jh\�aZ]h�
lh\db� \�iZjlbb�� aZims_gghc�h^gh\j_f_ggh� \�ijhba\h^kl\h��g_klZ[bevgh�
klb�f_oZgbq_kdbo�k\hckl\�fZl_jbZeZ�aZ]hlh\db�b�^j��KbeZ�j_aZgby�^_ckl�
\m_l�gZ�\k_�we_f_glu�l_ogheh]bq_kdhc�kbkl_fu� �klZghd-�ijbkihkh[e_gb_- 
bgkljmf_gl-aZ]hlh\dZ�� b� mijm]h� bo� ^_nhjfbjm_l�� <_ebqbgZ� mijm]hc� ^_�
nhjfZpbb� aZ\bkbl�dZd�hl�gZijZ\e_gby�b�qbke_ggh]h� agZq_gby� kbeu�j_aZ�
gby��lZd�b�hl�`_kldhklb�we_f_glh\�kbkl_fu��lh�_klv�kihkh[ghklb�we_f_glh\�
ijhlb\hklhylv�^_ckl\mxs_c�kbe_��G_klZ[bevghklv�kbeu�j_aZgby�b�`_kldh�
klb�we_f_glh\�\�jZaebqguo�gZijZ\e_gbyo�b�k_q_gbyo�h[jZ[Zlu\Z_fhc�aZ]h�
lh\db� \uau\Z_l�g_jZ\ghf_jghklv� mijm]bo� hl`Zlbc� we_f_glh\� kbkl_fu�� \�
j_amevlZl_�q_]h�ihy\eyxlky�ih]j_rghklb�nhjfu�h[jZ[hlZgghc�ih\_jogh�
klb�dZ`^hc�ba� aZ]hlh\hd�b�baf_g_gb_�bo�jZaf_jh\�\�iZjlbb��LZdbf�h[jZ�
ahf�� lhqghklv� h[jZ[hlZgguo� ih\_joghkl_c� aZ\bkbl� \� i_j\mx� hq_j_^v� hl�
`_kldhklb�l_ogheh]bq_kdhc�kbkl_fu� 
@_kldhklv� -� wlh� kihkh[ghklv�dZ`^h]h�ba� we_f_glh\�beb� l_ogheh]bq_kdhc�
kbkl_fu� \� p_ehf� ijhlb\hklhylv� ^_ckl\bx� \g_rgbo� kbe�� \� gZr_f� kemqZ_�
kbe_� j_aZgby�� \_dlhj� dhlhjhc�fh`_l� [ulv� aZf_g_g� khklZ\eyxsbfb� kbeu�
j_aZgby��Jz -�]eZ\ghc�beb�lZg]_gpbZevghc��Jm -�ghjfZevghc��jZ^bZevghc��b 
Jo -�hk_\hc�khklZ\eyxsbo� 

<� l_ogheh]bb�fZrbghkljh_gby�ih^�`_kldhklvx�ihgbfZxl�hlghr_gb_�
jZ^bZevghc�khklZ\eyxs_c�Jm�kbeu�j_aZgby�d�mijm]hc�^_nhjfZpbb��kf_s_�
gbx��M��baf_j_gghc�\�gZijZ\e_gbb�^_ckl\by�kbeu�Jm,�lh�_klv�`_kldhklv j 
 �Jm�m.�<_ebqbgZ�h[jZlgZy�`_kldhklb�gZau\Z_lky�ih^Zleb\hklvx�ω = 1�Jm. 
?^bgbpu�baf_j_gby�`_kldhklb�G�fdf��ih^Zleb\hklb�-�fdf�G� 
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JZaebqZxl�`_kldhklv�kh[kl\_ggmx�b�dhglZdlgmx��klZlbq_kdmx�b�^bgZ�
fbq_kdmx��hk_\mx��jZ^bZevgmx�b�djmlbevgmx��m]eh\mx). 

Kh[kl\_ggZy� `_kldhklv� we_f_glZ� -� `_kldhklv� dhlhjZy� hij_^_ey_lky�
k\hckl\Zfb�fZl_jbZeZ��ba�dhlhjh]h�ba]hlh\e_g�we_f_gl�b�aZ\bkbl�hl�fh^m�
ey�mijm]hklb�?��>ey�klZeb�?� = 2,1⋅1011

�IZ��G�f2
����Q_f�[hevr_�qbke_ggh_�

agZq_gb_�?��l_f�\ur_�`_kldhklv�we_f_glZ��DhglZdlgZy�`_kldhklv�-�wlh�`_�
kldhklv��dhlhjZy�hij_^_ey_lky�dZq_kl\hf�ih\_joghklgh]h�kehy��l\_j^hklvx�
ih\_joghklgh]h�kehy��fbdjh]_hf_ljb_c�ih\_joghklb�b�^j���DhglZdlgZy�`_�
kldhklv� jZkkfZljb\Z_lky� ebrv� ^ey� kludh\� ^\mo� beb� g_kdhevdbo� ^_lZe_c��
dh]^Z� hgb� dhglZdlbjmxl� k\hbfb� ih\_joghklyfb� ^jm]� k� ^jm]hf��KlZlbq_�
kdZy�`_kldhklv�-�wlh�`_kldhklv�we_f_glZ�kbkl_fu�ijb�g_jZ[hlZxs_f�klZg�
d_�� >bgZfbq_kdZy� `_kldhklv� -� `_kldhklv� we_f_glZ� kbkl_fu�� baf_j_ggZy�
ijb�jZ[hlZxs_f�klZgd_�b�aZ\bkbl�hl�qZklhlu�\g_rg_]h�\ha^_ckl\by� 

Qbke_ggu_� agZq_gby� klZlbq_kdhc� b� ^bgZfbq_kdhc� `_kldhklb� fh]ml�
agZqbl_evgh�hlebqZlvky�^jm]�hl�^jm]Z��ihwlhfm�[he__�\Z`guf�ihdZaZl_e_f�
ijb�jZkq_l_�lhqghklb�^_lZe_c�y\ey_lky�^bgZfbq_kdZy�`_kldhklv� 

@_kldhklv�aZ\bkbl�hl�gZijZ\e_gby��\�dhlhjhf�^_ckl\m_l�kbeZ��ihwlhfm�
hk_\Zy�� jZ^bZevgZy� b� djmlbevgZy�`_kldhklb� \uqbkeyxlky� khhl\_lkl\_ggh�
ih�nhjfmeZf� jo� �Jo�o���jm�� �Jm�m�b��jϕ� �Fd/ϕ���]^_�o�m -�mijm]b_�^_nhj�
fZpbb� we_f_glZ� kbkl_fu� \� hk_\hf�b� jZ^bZevghf�gZijZ\e_gbb� khhl\_lkl�
\_ggh��Fd� �Jz⋅⋅ R -�djmlysbc�fhf_gl��dhlhjuc�kha^Z_l�kbeZ�Jz, R -�jZ^b�
mk�h[jZ[hlZgghc�ih\_joghklb�aZ]hlh\db���ϕ -fZdkbfZevguc�m]he�ih\hjhlZ�
ihi_j_qgh]h� k_q_gby� aZ]hlh\db� ih^� ^_ckl\b_f� djmlys_]h� fhf_glZ� Fd. 
?^bgbpZ�baf_j_gby�djmlbevghc�`_kldhklb�G⋅f� 

Ihkdhevdm� hk_\Zy� b� djmlbevgZy�`_kldhklb� g_kms_kl\_ggh� \ebyxl� gZ�
lhqghklv� h[jZ[hlZgguo� ^_lZe_c�� lh� ijb� jZkq_lZo� ^hklZlhqgh� mqblu\Zlv�
ebrv�jZ^bZevgmx�`_kldhklv jm �dZd�gZb[he__�^hfbgbjmxsmx�ba�\k_o�gZ�
a\Zgguo� 

@_kldhklv�aZ]hlh\db�dZd�we_f_glZ�l_ogheh]bq_kdhc�kbkl_fu�aZ\bkbl�g_�
lhevdh�hl�fh^mey�mijm]hklb�?�fZl_jbZeZ�aZ]hlh\db��gh�b�__�jZaf_jh\��ko_�
fu�mklZgh\db� \�ijbkihkh[e_gbb��?keb� aZ]hlh\dZ� aZdj_ie_gZ�dhgkhevgh� \�
lj_o�-�q_luj_odmeZqdh\hf�iZljhg_�beb�pZg]_��lh�__�`_kldhklv j3� �?I/l 3; 
ijb�mklZgh\d_�\�p_gljZo� j3� ��?I/l 3,�Z�ijb�mklZgh\d_�\�iZljhg_�b�aZ^g_f�
p_glj_ j3� ���?I/l 3, ]^_�I = πd4/64 -�fhf_gl�bg_jpbb�ihi_j_qgh]h�k_q_�
gby�aZ]hlh\db��d -�^bZf_lj�h[jZ[Zlu\Z_fhc�ih\_joghklb� 

Ba�dmjkZ� ©Khijhlb\e_gb_�fZl_jbZeh\ªba\_klgu�nhjfmeu�^ey�hij_^_�
e_gby�fZdkbfZevguo�mijm]bo�^_nhjfZpbc�^_lZe_c�lbiZ�\Ze��aZdj_ie_gguo�
dhgkhevgh��ihjlZevgh�gZ�^\mo�`_kldbo�hihjZo�b�^j��<�i_j\hf�kemqZ_�fZd�

kbfZevgu_� mijm]b_� ^_nhjfZpbb� M 3 O (,mPD[ � �= � � � \h� \lhjhf� kemqZ_� - 
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M 3 O ?,mPD[ � �= � �� �?keb�h^bg�dhg_p�^_lZeb�aZs_fe_g��Z�\lhjhc�dhg_p�gZ�

oh^blky�gZ�`_kldhc�hihj_��lh�M 3 O (,mPD[ � �= � ���  

@_kldhklv� lZdbo� we_f_glh\� l_ogheh]bq_kdhc� kbkl_fu�� dZd� i_j_^gyy�
[Z[dZ��aZ^gyy�[Z[dZ�b�kmiihjl�klZgdZ�k�bgkljmf_glhf�jZkkqblZlv�keh`gh��
l�d��dZ`^uc�ba�gbo�khklhbl�ba�[hevrh]h�qbkeZ�^_lZe_c��jZaebqguf�h[jZahf�
kh[jZgguo�^jm]�k�^jm]hf��Ihwlhfm�bo�`_kldhklb�ijhs_�gZclb�wdki_jbf_g�
lZevguf�iml_f��>ey� wlh]h� d� aZ^Zgghfm� we_f_glm� kbkl_fu�ijbdeZ^u\Zxl�
kbeh\mx�gZ]jmadm�Jm b�bg^bdZlhjhf�baf_jyxl�\_ebqbgm�mijm]hc�^_nhj�
fZpbb�m�\�gZijZ\e_gbb�^_ckl\by�kbeu Jm,�aZl_f�Jm�^_eyl�gZ�m�b�ihemqZxl�
qbke_ggh_� agZq_gb_� klZlbq_kdhc� `_kldhklb�� LZdbf� h[jZahf�� `_kldhklv�
we_f_glh\�l_ogheh]bq_kdhc�kbkl_fu�ba\_klgZ� 

H^gZdh� \� l_ogheh]bq_kdbo�jZkq_lZo�gZ� lhqghklv�g_^hklZlhqgh� agZgby�
qbke_gguo�agZq_gbc�`_kldhklb�we_f_glh\��g_h[oh^bfh�agZlv�agZq_gb_�`_�
kldhklb�\k_c�l_ogheh]bq_kdhc�kbkl_fu�\�ijhba\hevghf�k_q_gbb�aZ]hlh\db�
ih�^ebg_�h[jZ[hldb� 

@_kldhklv�l_ogheh]bq_kdhc�kbkl_fu�gZoh^yl�ih�ba\_klguf�`_kldhklyf�
__�we_f_glh\�^ey�dhgdj_lghc�ko_fu�h[jZ[hldb� 

LZd��ijb�lhq_gbb�]eZ^dh]h�\ZeZ��mklZgh\e_ggh]h�\�p_gljZo��`_kldhklv jk 
kbkl_fu�hij_^_ey_lky�ba�mjZ\g_gby 

� �

�

�

�

�

��

� � � �

M M
O

[

O M

o

O M

o O [

( , OF i [ a [ kmi

= −





+ 





+ + −

� �

� �
�       (1) 

]^_ ji�[���ja�[, jkmi -�`_kldhklv�i_j_^g_c�[Z[db��aZ^g_c�[Z[db�b�kmiihjlZ�khhl�
\_lkl\_ggh� 

o -� jZkklhygb_� ihi_j_qgh]h� k_q_gby� aZ]hlh\db� ^h� e_\h]h� djZcg_]h� __�
lhjpZ�� 

l -�^ebgZ�h[jZ[Zlu\Z_fhc�ih\_joghklb�\ZeZ� 
<�mjZ\g_gbb����i_j\uc�qe_g�ij_^klZ\ey_l�kh[hc�\_ebqbgm�mijm]hc�^_�

nhjfZpbb�i_j_^g_c�[Z[db�ih^�^_ckl\b_f�_^bgbqghc�jZ^bZevghc�kbeu�j_�
aZgby�� \lhjhc� qe_g� -� aZ^g_c� [Z[db�� lj_lbc� qe_g� -� kmiihjlZ� b� ihke_^gbc�
qe_g�-�aZ]hlh\db��MjZ\g_gb_� ����iha\hey_l�\uqbkeblv�`_kldhklv�\k_c�kbk�
l_fu�\�ex[hf�iheh`_gbb�o�j_`ms_]h�bgkljmf_glZ�ih�^ebg_�h[jZ[Zlu\Z_�
fhc�ih\_joghklb�aZ]hlh\db� 

AgZy�`_kldhklv� l_ogheh]bq_kdhc� kbkl_fu�b� __� we_f_glh\�b� \uqbkeb\�
qbke_ggh_� agZq_gb_� kbeu�Jm ih�ba\_klghfm� j_`bfm� j_aZgby��fh`gh� jZk�
kqblZlv�mijm]b_�^_nhjfZpbb�l_ogheh]bq_kdhc�kbkl_fu��Z�q_j_a�gbo�i_j_c�
lb�d�hij_^_e_gbx�we_f_glZjghc�ih]j_rghklb�^_lZeb��\ua\Zgghc�ih^Zleb�
\hklvx�kbkl_fu� 

JZkkfhljbf� dhgdj_lgu_� ijbf_ju� jZkq_lZ� we_f_glZjghc� ih]j_rghklb�
^_lZeb��h[mkeh\e_gghc�ih^Zleb\hklvx�l_ogheh]bq_kdhc�kbkl_fu� 
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Ijbf_j����Hij_^_eblv�Z[khexlgmx�b�hlghkbl_evgmx�ih]j_rghklv�pb�
ebg^jbq_kdhc�^_lZeb�-�\ZeZ��\ua\Zggmx�mijm]bfb�^_nhjfZpbyfb�l_ogheh�
]bq_kdhc� kbkl_fu�� � AZ]hlh\dZ� mklZgh\e_gZ� dhgkhevgh� \� lj_odmeZqdh\hf�
kZfhp_gljbjmxs_f�iZljhg_�ijb�bkoh^guo�^Zgguo��^bZf_lj�aZ]hlh\db d = 
���ff,�^ebgZ�h[jZ[Zlu\Z_fhc�ih\_joghklb l = ����ff��ijh^hevgZy�ih^ZqZ�
j_apZ�S =� �����ff�h[,�fZl_jbZe�j_`ms_c�qZklb�L�D����ij_^_e�ijhqghklb�
h[jZ[Zlu\Z_fh]h�fZl_jbZeZ� aZ]hlh\db� �σ<  ����FiZ��]em[bgZ�j_aZgby� ����
ff��kdhjhklv�j_aZgby�V� �����f�fbg� 

J_r_gb_��<uq_jqb\Z_f�\�ijhba\hevghf�fZkrlZ[_�l_ogheh]bq_kdbc�wk�
dba� h[lZqb\Zgby� \ZeZ�� aZdj_ie_ggh]h� dhgkhevgh� �jbk�� ��Z��� h[jZ[Zlu\Z_�
fmx�ih\_joghklv���h[\h^bf�`bjgufb�ebgbyfb��GZghkbf�jZaf_ju�^_lZeb�
d b�l b�mdZau\Z_f�klj_edZfb�jZ[hqb_�^\b`_gby�klZgdZ��\jZs_gb_�iZljhgZ���
\f_kl_�k�aZ]hlh\dhc���\hdjm]�hkb�\_dlhjhf�kdhjhklb�j_aZgby�V��b�\_dlhjhf�
S��bah[jZ`Zxsbf�gZijZ\e_gb_�jZ[hq_c�ijh^hevghc�ih^Zqb� kmiihjlZ� �� k�
j_aphf� ��� J_Zevgmx� ko_fm� h[jZ[hldb� �kf�� jbk�� ��� Z�� aZf_gy_f� jZkq_lghc�
ko_fhc� �jbk�����[���gZ�dhlhjhc�f_klh�aZdj_ie_gby�\ZeZ�aZf_gy_f�aZs_fe_�
gb_f��Z�kZf�\Ze�-�mijm]hc�ebgb_c� 

 
JZ^bZevgmx�khklZ\eyxsmx�Jm kbeu�j_aZgby�ijbdeZ^u\Z_f�i_ji_g^b�

dmeyjgh�ebgbb� �� \�ijZ\hf�djZcg_f�iheh`_gbb�� ]^_�mijm]b_�^_nhjfZpbb�
fZdkbfZevgu_�� Bah[jZ`Z_f� mijm�
]mx� ebgbx� �� �hkb� \ZeZ�� ih^� ^_ckl�
\b_f� kbeu�Jm� ��mdZau\Z_f�gZb[hev�
r__� agZq_gb_� mijm]hc� ^_nhjfZpbb�
aZ]hlh\db�Mmax.�Kljhbf� wixju� mi�
jm]bo�i_j_f_s_gbc� \k_o� we_f_glh\�
l_ogheh]bq_kdhc� kbkl_fu�� mqZkl�
\mxsbo� \� ijhp_kk_� h[jZ[hldb�� i_�
j_^g_c� [Z[db�� kmiihjlZ� k� bgkljm�
f_glhf�b� aZ]hlh\db� �jbk�� ���\���>ey�
wlh]h� ijh\h^bf� ebgbx� H-H� b�
hlghkbl_evgh� g__� bah[jZ`Z_f�
mijm]b_�^_nhjfZpbb�kmiihjlZ�Mkmi�, 

i_j_^g_c� [Z[db� Mi�[ b aZ]hlh\db�
MaZ]. GZoh^bf� ihi_j_qgu_� k_q_gby�
aZ]hlh\db��\�dhlhjuo�kmffZ�mijm]bo�
^_nhjfZpbc� wdklj_fZevgZ�� l�_�� ]^_�

bf__lky� M bMLK LK
PD[ PLQ l_ogheh]bq_�

kdhc�kbkl_fu� 
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FZdkbfZevgu_�mijm]b_�^_nhjfZpbb�M 7&
PD[ �[m^ml� \� k_q_gbb� �-��� Z�fb�

gbfZevgu_�M LK
PLQ -�\�k_q_gbb�II - II ��Qbke_ggu_�bo�agZq_gby�jZ\gu 

M 7&
PD[ = Mkmi���Mi�[����MaZ],,  

M 7&
PLQ= �Mkmi���Mi�[� 

:[khexlgh_�agZq_gb_�ih]j_rghklb�\ZeZ�ihke_�h[jZ[hldb�hij_^_ey_lky�
jZaghklvx�fZdkbfZevguo�b�fbgbfZevguo�mijm]bo�^_nhjfZpbc 

   ∆Z = M 7&
PD[ −M PLQ

7& = �Mkmi���Mi�[����MaZ]) -��Mkmi -Mi�[��� �MaZ].     (2)                  
Ba�\ujZ`_gby� ����ke_^m_l��qlh�Z[khexlgZy�ih]j_rghklv�\ZeZ�ijb�jZk�

kfhlj_gghc�ko_f_�[Zabjh\Zgby�b�h[jZ[hldb�hij_^_ey_lky�ebrv�mijm]bfb�
^_nhjfZpbyfb�aZ]hlh\db��Ijb�mklZgh\d_�\ZeZ�dhgkhevgh�\_ebqbgZ�MaZ] = 
Jml

3/3EI .Qlh[u�\uqbkeblv�MaZ]� ��g_h[oh^bfh�hij_^_eblv�jZ^bZevgmx�kh�
klZ\eyxsmx�Jm kbeu�j_aZgby��^jm]b_�\_ebqbgu�ba\_klgu��beb�bo�fh`gh�
hij_^_eblv��agZy�jZaf_ju�\ZeZ�b�fZl_jbZe�ba�dhlhjh]h�\Ze�ba]hlh\e_g� 

JZ^bZevgmx�khklZ\eyxsmx�Jm kbeu�j_aZgby�\uqbkey_f�ih�bklhqgbdm�>�
���l��@�gZ�hkgh\_�ba\_klguo�we_f_glh\�j_`bfZ�j_aZgby��fZl_jbZeZ�j_`ms_�
]h�bgkljmf_glZ��h[jZ[Zlu\Z_fh]h�fZl_jbZeZ� aZ]hlh\db�ih�nhjfme_�Jm = 
Kj�t

Xp SMj�Vnj�⋅�Dj,�]^_�t, S�b�V -�khhl\_lkl\_ggh�]em[bgZ��ih^ZqZ�b�kdhjhklv�
j_aZgby��Kj -�ihklhyggZy�^ey�^Zgguo�mkeh\bc�j_aZgby��Oj��Mj, nj -�ihdZaZ�
l_eb�kl_i_g_c�ijb�]em[bg_��ih^Zq_�b�kdhjhklb�j_aZgby�khhl\_lkl\_ggh��Dj 
-�ihijZ\hqguc�dhwnnbpb_gl��mqblu\Zxsbc�baf_g_gb_�ijhlb\�lZ[ebqguo�
mkeh\bc�j_aZgby��<_ebqbgu�Kj��Oj��Mj, nj ,gZoh^bf�\�lZ[ebpZo�bklhqgbdZ�
>�@��Ih�^Zgguf�mdZaZggh]h�kljZ\hqgbdZ-�l_ogheh]Z�\uqbkey_f�Dj��<�p_eyo�
khdjZs_gby�baeZ]Z_fh]h�fZl_jbZeZ�fZl_fZlbq_kdb_�^_ckl\by�ih�\uqbke_�
gbx�kbeu�Jm g_�ijb\h^bf��wlm�ijhp_^mjm�klm^_glu�mk\hbeb�ijb�bamq_gbb�
^bkpbiebgu�©L_hjby�j_aZgbyª��Imklv�\�j_amevlZl_�jZkq_lZ�kbeZ�Jm =  400 
G��lh]^Z 

( ) ( )
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ff

G ff
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ff
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π

 

� �� � �� �� � ���� �� �⋅ ⋅ =−� � �ff ff  
 

LZdbf� h[jZahf� Z[khexlgh_� agZq_gb_� ih]j_rghklb� ∆Z�  ����� ff�� \Ze�
bf__l�ihke_�h[jZ[hldb�\�ijh^hevghf�k_q_gbb�g_pbebg^jbq_kdmx�nhjfm��
JZa[jhk�^bZf_ljh\�\ZeZ�∆d = dmax-dmin = (dmin + 2∆a)-dmin= 
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2∆a = 2∆ ⋅0,75ff = 1,5 ff. Hlghkbl_evgZy�ih]j_rghklv�∆0 =∆Z/l = 1,5 
ff�����ff� ������fdf�����ff� ���fdf�ff� 

Ijbf_j����>ey�mkeh\bc�aZ^Zqb��jZkkfhlj_gghc�\�ijbf_j_����hij_^_eblv�
we_f_glZjgmx�ih]j_rghklv�\ZeZ��mklZgh\e_ggh]h�\�p_gljZo��ihke_�h[lZqb�
\Zgby�ih�gZjm`ghfm�^bZf_ljm��@_kldhklv�i_j_^g_c�[Z[db�klZgdZ ji�[. =70 
G�fdf��Z�`_kldhklv�aZ^g_c�[Z[db�ja�[� ����G�fdf� 

J_r_gb_��Bah[jZ`Z_f�l_ogheh]bq_kdbc�wkdba�h[jZ[hldb�\ZeZ��aZf_gy_f�
_]h�gZ�jZkq_lgmx�ko_fm�b�kljhbf�wixjm�mijm]bo�i_j_f_s_gbc��jbk����Z��[��
\���Ijb�bah[jZ`_gbb�jZkq_lghc�ko_fu�i_j_^gbc���b�aZ^gbc� 

�� p_glju�� ih^^_j`b\Zxsb_� \Ze� ���
aZf_gy_f� hihjZfb� ��� ��� �� kbem� Jm� 
ijbdeZ^u\Z_f�\�k_j_^bg_�\ZeZ�f_`�
^m� hihjZfb�� ]^_� mijm]b_� ^_nhjfZ�
pbb�aZ]hlh\db�gZb[hevrb_��Hlghkb�
l_evgh� ebgbb� H-H� kljhbf� wixju�
mijm]bo�i_j_f_s_gbc�\k_o� we_f_g�
lh\�l_ogheh]bq_kdhc�kbkl_fu�k�mq_�
lhf� agZdZ� i_j_f_s_gbc�� GZoh^bf�
ihi_j_qgu_� k_q_gby� aZ]hlh\db�� \�
dhlhjuo� kmffZjgu_� mijm]b_� i_j_�
f_s_gby� l_ogheh]bq_kdhc� kbkl_fu�
fZdkbfZevgu� b� fbgbfZevgu��FZd�
kbfZevgu_� agZq_gby� mijm]bo� i_j_�
f_s_gbc� \hagbdZxl� \� ihi_j_qghf�
k_q_gbb�k 
�dhhj^bgZlhc�O = 0,5 l��Z�fbgbgZev�
gu_�agZq_gby�-�ijb�O = 0. 

 

<uqbkebf� wlb� wdklj_fZevgu_� agZq_gby�mijm]bo�i_j_f_s_gbc l_ogh�
eh]bq_kdhc�kbkl_fu 

M 7&
PD[  = Mkmi��Ma�[�����Mi�[����MaZ]. 

M 7&
PLQ = Mkmi��Mi�[� 

GZoh^bf�Z[khexlgmx�ih]j_rghklv 

∆a = M M7& 7&
PD[ PLQ−  =(�Mkmi��Ma�[�����Mi�[����MaZ].)= 

 �Ma�[/2 -�Mi�[������MaZ]. 
@_kldhklv�aZ]hlh\db��mklZgh\e_gghc�\�p_gljZo� 
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f

ff
ff

G
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lh]^Z�∆a� Jm/2ja�[-�Jm/2ji�[���Jm/jaZ]� ����G����⋅���G�fdf�- 1/2⋅����G�fdf 
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����������G�fdf�� �������ff� 
Hlghkbl_evgZy�ih]j_rghklv�nhjfu�\ZeZ 

 ∆ = ∆a/l = ���fdf�����ff� ������fdf�ff� 
BgnhjfZpby��ij_^klZ\e_ggZy�gZ�jbk�����\�fgh]hklhjhggyy��GZ�__�hkgh\_�

fh`gh�ZgZebabjh\Zlv�b�\uqbkeylv�ih]j_rghklv��\ua\Zggmx�mijm]bfb�^_�
nhjfZpbyfb� ^ey� jZaebqguo� kemqZ_\��GZijbf_j�� _keb� hkms_kl\ey_lky� h[�
jZ[hldZ�\ZeZ�[hevrh]h�^bZf_ljZ�b�_]h�`_kldhklv� 
j3>>ji�[��b�j3>> ja�[,   j3 >>jkmi, �lh�djb\Zy�K�gZ�wixjZo�mijm]bo�i_j_f_s_�
gbc� [m^_l� hlkmlkl\h\Zlv�� l�d��`_kldhklv� aZ]hlh\db� \� wlhf� kemqZ_� fh`gh�
ijbgylv�ja� ke_^h\Zl_evgh��MaZ]� �Jm/ja = 0. <�wlhf�kemqZ_�baf_g_gb_�mijm�
]bo�^_nhjfZpbc�ih�^ebg_�h[jZ[hldb�[m^_l�oZjZdl_jbah\Zlvky�ijyfhc�:<�

�kf��jbk�����\���Z�M 7&
PD[  �Mkmi���Ma�[, M 7&

PLQ � Mkmi���Mi�[..�:[khexlgZy�ih�
]j_rghklv 

∆Z = M M7& 7&
PD[ PLQ−  ��Mkmi���Ma�[)-��Mkmi���Mi�[���� �Ma�[ -�Mi�[ = 

 �����G����⋅ 20 G�fdf - 1/2⋅ 70 G�fdf) =10�fdf - 2,86 fdf =  
 ������fdf��lh�_klv�lhqghklv�\ZeZ�ihke_�h[lZqb\Zgby�ih�kjZ\g_gbx�k�ij_�
^u^msbf�kemqZ_f�m\_ebqblky�\����fdf������fdf�≈�����jZaZ� 

:gZeh]bqgh�fh`gh�ijhZgZebabjh\Zlv�lhqghklv�\ZeZ�ijb�ji�[�>> ja�[
.
 beb� 

ji�[�/ ja�[� �D��]^_�D -�iheh`bl_evgh_�qbkeh� 
DZd�ihdZaZeb�jZkq_lu�ih]j_rghklv�^_lZeb�agZqbl_evgh�aZ\bkbl�hl�ko_�

fu�mklZgh\db�b�`_kldhklb�l_ogheh]bq_kdhc�kbkl_fu��?keb�jZkkfhlj_gguc�
\Ze�mklZgZ\eb\Zlv�dhgkhevgh��lh�ih]j_rghklv�baf_jy_lky�_^bgbpZfb�ff��Z�
ijb�mklZgh\d_�\�p_gljZo� -�khlufb�^heyfb�ff��qlh�k\b^_l_evkl\m_l�h�\ha�
fh`ghklb�mijZ\e_gby�ih]j_rghklyfb��l_ogheh]bq_kdbfb�f_jZfb� 

Ihke_�jZkkfhlj_gby�dhgdj_lguo�ijbf_jh\�j_r_gby�aZ^Zq��k\yaZgguo�k�
`_kldhklvx�l_ogheh]bq_kdhc�kbkl_fu��fh`gh�baeh`blv�h[smx�f_lh^bdm�
gZoh`^_gby� Z[khexlghc� b� hlghkbl_evghc� ih]j_rghkl_c�� \ua\Zgguo� ih�
^Zleb\hklvx�l_ogheh]bq_kdhc�kbkl_fu� 

Ij_`^_�\k_]h��ba�mkeh\by�aZ^Zqb�gZ^h�mykgblv�dZd�ijhbkoh^bl�mklZgh\�
dZ� aZ]hlh\db�\�ijbkihkh[e_gbb��dZd�hgZ�\�g_f�aZdj_ie_gZ��=^_�gZoh^blky�
bgkljmf_gl��\�q_f�hg�aZdj_ie_g�b�dZdhc�jZaf_j�g_h[oh^bfh�ihemqblv�ih�
ke_�h[jZ[hldb��Ihke_�mykg_gby�]jmiiu�klZgdZ�b�ko_fu�h[jZ[hldb�\uq_j�
qb\Z_lky�l_ogheh]bq_kdbc�wkdba�h[jZ[hldb�^_lZeb��gZ� �dhlhjhf�bah[jZ`Z�
xl� mklZgh\hqgu_� we_f_glu� ijbkihkh[e_gby�� h[jZ[Zlu\Z_fZy� aZ]hlh\dZ��
GZghkylky� [Zah\u_� l_ogheh]bq_kdb_� lhqdb�� ihfgy� h� lhf�� qlh� wlb� lhqdb�
^he`gu� [ulv� gZg_k_gu� gZ� [Zah\u_� ih\_joghklb� aZ]hlh\db�� Z� g_� ijbkih�
kh[e_gby� 

GZ� l_ogheh]bq_kdbo� wkdbaZo� h[jZ[Zlu\Z_fu_� ih\_joghklb� aZ]hlh\db�
h[\h^yl�`bjgufb�ebgbyfb��ijhklZ\eyxl�jZaf_ju��dhlhju_�ihemqZxl�ijb�
h[jZ[hld_��gZghkyl�klj_edb��hljZ`Zxsb_�gZijZ\e_gby�^\b`_gby�ih^Zqb�b�
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]eZ\gh]h�^\b`_gby��Wlhl�wkdba�ij_^klZ\ey_l�kh[hc�j_Zevgmx�ko_fm�h[jZ�
[hldb�aZ]hlh\db� 

J_Zevgmx�ko_fm�aZ]hlh\db�aZf_gyxl�jZkq_lghc�ko_fhc�ijb�wlhf�jmdh�
\h^kl\mxlky� iheh`_gbyfb� ^bkpbiebgu� ©Khijhlb\e_gb_� fZl_jbZeh\ª��
IjbdeZ^u\Zxl�kbem�j_aZgby�\�k_q_gbb�� ]^_� aZ]hlh\dZ�bf__l�gZb[hevrmx�
ih^Zleb\hklv�� Kljhyl� wixjm� mijm]bo� i_j_f_s_gbc� ih� ^ebg_� h[jZ[hldb�
^ey�dZ`^h]h�we_f_glZ�l_ogheh]bq_kdhc�kbkl_fu�k�mq_lhf�\_dlhjZ�^_nhj�
fZpbb� 

GZoh^yl�^\Z�k_q_gby�h[jZ[Zlu\Z_fhc�aZ]hlh\db��]^_�\_ebqbgZ�mijm]bo�
^_nhjfZpbc� l_ogheh]bq_kdhc� kbkl_fu� fZdkbfZevgZ� b� fbgbfZevgZ�� <u�
qbkeyxl� fZdkbfZevgmx� b� fbgbfZevgmx� \_ebqbgu� mijm]bo� ^_nhjfZpbc�
l_ogheh]bq_kdhc�kbkl_fu�b�gZoh^yl�bo�jZaghklv��dhlhjZy�[m^_l�ij_^klZ\�
eylv�kh[hc�ih]j_rghklv�h[jZ[hlZgghc�^_lZeb��qZs_�\k_]h�wlh�ih]j_rghklv 
nhjfu�b�jZa[jhk�^bZf_ljh\�^_lZeb���<�dhgp_�jZkq_lZ�gZoh^yl�hlghkbl_ev�
gmx�ih]j_rghklv� 

 
3.11.2. Ih]j_rghklv�mklZgh\db�aZ]hlh\hd�\�ijbkihkh[e_gbb 
GZ�klZgdZo��gZkljh_gguo�gZ�Z\lhfZlbq_kdh_�ihemq_gb_�jZaf_jZ��aZ^Zg�

gh]h� jZ[hqbf� q_jl_`hf� ^_lZeb�� h[jZ[Zlu\Zxl� iZjlbx� aZ]hlh\hd��<� ijh�
p_kk_�ihhq_j_^ghc�mklZgh\db�aZ]hlh\hd�\�ijbkihkh[e_gb_�jZagu_�aZ]hlh\�
db� \�iZjlbb�g_� aZgbfZxl� Z[khexlgh� lhqgh]h� �h^ghagZqgh]h��ijhkljZgkl�
\_ggh]h� iheh`_gby� hlghkbl_evgh� j_`ms_]h� bgkljmf_glZ�� WlZ� ih]j_r�
ghklv�\�ijhkljZgkl\_gghf�jZkiheh`_gbb�aZ]hlh\hd�aZ\bkbl�hl�fgh]bo�nZd�
lhjh\� �baghk� mklZgh\hqguo� we_f_glh\� ijbkihkh[e_gby�� g_jZ\ghf_jghklv�
mkbeby�aZdj_ie_gby�b�^j��� 

Ih]j_rghklv�mklZgh\db�hij_^_ey_lky�ih�nhjfme_ 

ε ε ε εm [ i= + +�
�
�   ,                                    (3) 

]^_ ε[ -�ih]j_rghklv�[Zabjh\Zgby��jZkkfhlj_gZ�\ur_�� 

      ε3 -�ih]j_rghklv�aZdj_ie_gby��h[mkeh\e_ggZy�g_ihklhygkl\hf�kbeu�aZ�
dj_ie_gby� 
     εi -�ih]j_rghklv�iheh`_gby�aZ]hlh\db��dhlhjZy�hij_^_ey_lky�g_lhqgh�
klvx�ba]hlh\e_gby�b�k[hjdb�mklZgh\hqguo�we_f_glh\�ijbkihkh[e_gby��bo�
baghkhf�b�g_lhqghklvx�mklZgh\db�kZfh]h�ijbkihkh[e_gby�gZ�klZgd_� 

Ihkdhevdm� ih]j_rghklv� mklZgh\db� ih^jh[gh� bamqZ_lky� \� ^bkpbiebg_�
©Hkgh\u� dhgkljmbjh\Zgby� ijbkihkh[e_gbcª�� lh� \� gZklhysbo� f_lh^bq_�
kdbo�mdZaZgbyo�ih]j_rghklb�ε3, εi jZkkfZljb\Zlvky�g_�[m^ml��;m^_l�mqblu�
\Zlvky�ebrv�ih]j_rghklv�[Zabjh\Zgby��?_�\ebygb_�gZ�ih]j_rghklv�jZaf_�
jh\�h[jZ[hlZgguo�^_lZe_c�jZkkfhlj_gh�\h�\lhjhf�jZa^_e_�©Hkgh\u�[Zab�
jh\Zgby�aZ]hlh\hd�\�ijbkihkh[e_gb_ª� 

 
3.11.3. =_hf_ljbq_kdb_�g_lhqghklb�klZgdZ 
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F_lZeehj_`msbc�klZghd�khklhbl�ba�jy^Z�dhgkljmdlb\guo�maeh\��h^gb�
maeu� k\yaZgu� k�h[jZ[Zlu\Z_fhc� aZ]hlh\dhc��^jm]b_� -� k�j_`msbf�bgkljm�
f_glhf��Wlb�maeu�jZkiheh`_gu�\�ijhkljZgkl\_�^jm]�hlghkbl_evgh�^jm]Z�k�
ih]j_rghklyfb�� dhlhju_� \ua\Zgu� g_lhqghklyfb� k[hjdb� klZgdZ�� Wlb� ih�
]j_rghklb�klZgdZ�i_j_ghkylky�gZ�^_lZeb��h[jZ[Zlu\Z_fu_�gZ�wlhf�klZgd_��
Ijbf_jZfb� ]_hf_ljbq_kdbo�ih]j_rghkl_c� klZgdZ�fh]ml�[ulv�hldehg_gb_�
hl�i_ji_g^bdmeyjghklb�hkb�ribg^_ey�d�gZijZ\e_gbx�ihi_j_qghc�ih^Zqb�
j_apZ�k�kmiihjlhf��hldehg_gb_�hl�ijyfhebg_cghklb�gZijZ\eyxs_c�klZgb�
gu�� hl� iZjZee_evghklb� ^\mo� gZijZ\eyxsbo�� hk_\h_� b� jZ^bZevgh_� [b_gb_�
ribg^_ey� klZgdZ�� hldehg_gb_� hl� khhkghklb� hkb�ribg^_ey� b� hkb� ibgheb�
aZ^g_c�[Z[db�b�^j��>himklbfu_�ih]j_rghklb�klZgdh\�jZaebqgh]h�lbiZ�j_]�
eZf_glbjh\Zgu�ghjfZfb�lhqghklb�gZ�bo�ijb_fdm�b�ijb\h^ylky�\�khhl\_l�
kl\mxsbo�=HKLZo��=_hf_ljbq_kdb_�ih]j_rghklb�klZgdh\�\ebyxl�gZ�lhq�
ghklv�h[jZ[Zlu\Z_fuo�ih\_joghkl_c�^_lZe_c��H[Z�wlb�ihgylby�hlh`^_kl\�
eylv�g_evay��=_hf_ljbq_kdZy�lhqghklv�klZgdh\�\k_]^Z�\ur_�lhqghklb�^_lZ�
e_c��h[jZ[hlZgguo�gZ�wlhf�klZgd_� 

<b^u�ih]j_rghkl_c�klZgdh\�b�bo�\ebygb_�gZ�oZjZdl_j�b�qbke_ggmx�\_�
ebqbgm�ih]j_rghkl_c�h[jZ[hlZgguo�gZ�wlhf�klZgd_�^_lZe_c�jZkkfhlj_gu�\�
bklhqgbd_�>���c. 55-��@��Ijb�bamq_gbb�wlh]h�fZl_jbZeZ�j_dhf_g^m_lky�ijh�
ZgZebabjh\Zlv�ih�mdZaZgghfm�bklhqgbdm�dZq_kl\_ggmx�b�dhebq_kl\_ggmx�
klhjhgu�nhjfbjh\Zgby�ih]j_rghkl_c�h[jZ[hlZgguo�^_lZe_c� 

 
�������JZaf_jguc�baghk�j_`ms_]h�bgkljmf_glZ��JB� 
Ijb� f_oZgbq_kdhc� h[jZ[hld_� aZ]hlh\hd� \hagbdZ_l� ijhp_kk� j_aZgby� - 

lj_gby��ih^�^_ckl\b_f�dhlhjh]h�i_j\hgZqZevgu_�jZaf_ju�j_`ms_]h�bgkl�
jmf_glZ�mf_gvrZxlky��Mf_gvr_gb_�jZaf_jZ�bgkljmf_glZ��gZijbf_j��^bZ�
f_ljZ�k\_jeZ�ijb\h^bl�d�ih]j_rghklb�h[jZ[hlZgghc�^_lZeb�\�\b^_�mf_gv�
r_gby� ^bZf_ljZ� h[jZ[hlZggh]h� hl\_jklby�� Baghk�� \uau\Z_fuc� lj_gb_f�
ijhl_dZ_l�\�ijhp_kk_�h[jZ[hldb�g_ij_ju\gh��JZaf_jguc�baghk�bgkljmf_g�
lZ� hij_^_ey_lky� \� gZijZ\e_gbb�� i_ji_g^bdmeyjghf� h[jZ[Zlu\Z_fhc� ih�
\_joghklb��lZd�dZd�bf_ggh�\�wlhf�gZijZ\e_gbb�baghk�hdZau\Z_l�gZb[hev�
r__�\ebygb_�gZ�lhqghklv�^_lZeb� 

>ey�mijhs_gby�jZkq_lZ�aZdhghf_jghklv��k\yau\Zxsmx�baghk�k�\j_f_�
g_f�jZ[hlu�bgkljmf_glZ��ijbgbfZxl�\�\b^_�ebg_cghc�aZ\bkbfhklb�baghkZ�
hl�^ebgu�L�imlb�j_aZgby�beb�hl�\j_f_gb��imlb���<�h[s_f�\b^_�jZaf_jguc�
baghk�JB�hij_^_ey_lky�ih�nhjfme_ 

∆u = Ug + U0L ,                                       (4) 

 ]^_�Ug -�gZqZevguc�baghk��dhlhjuc�ihemqZ_l�JB�gZ�wlZi_�ijbjZ[hldb�ih�
ke_�_]h�aZlhqdb��>fdf@� 

U0 -� hlghkbl_evguc� baghk�� dhlhjuc� oZjZdl_jbam_l�bgl_gkb\ghklv�ba�
ghkZ� \� ijhp_kk_� j_aZgby� >fdf�df@�� l�_�� baghk�� ijboh^ysbcky� gZ� _^bgbpm�
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^ebgu�imlb�bgkljmf_glZ�\�fZl_jbZe_�aZ]hlh\db��<_ebqbgZ�gZqZevgh]h Ug� 
b�hlghkbl_evgh]h�U0 baghkZ�aZ\bkbl�hl�fZl_jbZeZ�j_`ms_]h�bgkljmf_glZ�
b�ijb\h^blky�^ey�jZaguo�bgkljmf_glZevguo�fZl_jbZeh\�\�bklhqgbd_�>����k��
��@��Hij_^_eb\�^ebgm�imlb�L�j_`ms_]h�bgkljmf_glZ�\�df�\�fZl_jbZe_�aZ�
]hlh\db��fh`gh�ih�nhjfme_���\uqbkeblv�baghk�∆u��Z�hl�g_]h�i_j_clb�d�ih�
]j_rghklb�jZaf_jZ�b�nhjfu�h[jZ[hlZgghc�^_lZeb� 

Ijb�ijh^hevghf�lhq_gbb�baghk 

∆X g
R8

8 G O

6
= +

⋅
π

���
,                                        (5) 

]^_�d b  l -�khhl\_lkl\_ggh�^bZf_lj�b�^ebgZ�h[jZ[Zlu\Z_fhc�ih\_joghklb�\�
ff� S -�ih^ZqZ�\�ff�h[� 

Ijb�kljh]Zgbb�baghk 

∆X G8
8 O%

6
= + �

���
,                                       (6) 

]^_�l b�B  -�^ebgZ�b�rbjbgZ�h[jZ[Zlu\Z_fhc�ijyfhm]hevghc�ih\_joghklb�\�
ff���S -�ih^ZqZ�\�ff�gZ�^\hcghc�oh^�bgkljmf_glZ��ff����O� 

Ijb�ijhly]b\Zgbb�iZjlbb�aZ]hlh\hd 

∆X +8
8 O Q= + �

���
                                         (7) 

]^_ l -�^ebgZ�ijhly]b\Z_fh]h�hl\_jklby�\�ff� n -�qbkeh�aZ]hlh\hd�\�iZjlbb�� 
Ijb�h[jZ[hld_�aZ]hlh\hd�[hevrbo�jZaf_jh\�jZaf_jguc�baghk�JB�bkdZ�

`Z_l� nhjfm� bo� ih\_joghkl_c�� ?keb� h[lZqb\Zxl� ^ebgguc� \Ze� [hevrh]h�
^bZf_ljZ��lh�ih�f_j_�i_j_f_s_gby�j_apZ�hl�aZ^g_c�[Z[db�d�i_j_^g_c�^bZ�
f_lj� h[jZ[Zlu\Z_fhc�ih\_joghklb�g_ij_ju\gh� \hajZklZ_l�b�ih\_joghklv�
ihemqZ_lky� dhgbq_kdhc�� Ihy\e_gb_� dhgmkghklb� lZd`_� gZ[ex^Z_lky� ijb�
jZklZqb\Zgbb�]em[hdbo�hl\_jklbc� 

Ijb�h[jZ[hld_�iZjlbb�dhjhldbo�aZ]hlh\hd�bkdZ`_gb_�nhjfu�ih\_jogh�
klb�g_\_ebdh��JZaf_jguc�baghk�bgkljmf_glZ�\�wlhf�kemqZ_�ijhy\ey_lky�\�
g_ij_ju\ghf� m\_ebq_gbb� jZaf_jh\� h[jZ[hlZgguo� ^_lZe_c� \� iZjlbb��Ijb�
h[lZqb\Zgbb�iZjlbb�\Zeh\�^bZf_lj�\ZeZ�m\_ebqb\Z_lky�gZ�\_ebqbgm 

∆d =2∆u .                                                 (8) 
 
Ijb� j_r_gbb� aZ^Zq� ih� baghkm� j_`ms_]h� bgkljmf_glZ� ke_^m_l� ih� ba�

\_klghfm�fZl_jbZem�JB�\uibkZlv�ba�>��� ��k���@�agZq_gby�gZqZevgh]h�Ug �b�
hlghkbl_evgh]h�U0  �baghkZ��aZl_f�gZ�hkgh\_�ba\_klgh]h�j_`bfZ�j_aZgby�b�
jZaf_jh\�h[jZ[Zlu\Z_fhc�aZ]hlh\db�\uqbkeblv�^ebgm�imlb��L�\�fZl_jbZe_�
aZ]hlh\db��Ih^klZ\b\�qbke_ggu_�agZq_gby�Ug,  U0, L�\�nhjfmem������ihem�
qbf�baghk�JB�aZ�\j_fy�h[jZ[hldb�aZ^Zgghc�ih\_joghklb��Ih�nhjfme_� ����
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gZoh^bf�jZa[jhk�^bZf_ljh\�^_lZeb��Ih]j_rghklv�nhjfu�\�ijh^hevghf�k_�
q_gbb�^ey�h^ghc�^ebgghc�^_lZeb�hij_^_ey_lky�ih�nhjfme_�∆n = ∆u 

Ijbf_j��GZ�lhdZjgh-j_\hev\_jghf�klZgd_�h[jZ[Zlu\Zxl�iZjlbx� aZ]h�
lh\hd�ba�klZeb�����>bZf_lj�h[jZ[Zlu\Z_fhc�ih\_joghklb�aZ]hlh\db�d = 20 
ff��^ebgZ� l  ����ff��Ih^ZqZ�S  �����ff�h[���kdhjhklv�j_aZgby�����f�fbg��
j_a_p�k�ieZklbghc�ba�l\_j^h]h�kieZ\Z�L��D���Lj_[m_lky�hij_^_eblv�m\_eb�
q_gb_�^bZf_ljZ�ihke_^g_c�^_lZeb�\�iZjlbb� ����rlmd��_keb�h[jZ[hldZ�\_�
^_lky�[_a�ih^gZkljhcdb�j_`ms_]h�bgkljmf_glZ�gZ�jZaf_j� 

J_r_gb_��Ih�lZ[ebp_���>�@�gZoh^bf�^ey�h[jZ[Zlu\Z_fh]h�fZl_jbZeZ�aZ�
]hlh\db� �klZev� ����b�fZl_jbZeZ�j_`ms_]h�bgkljmf_glZ� �L��D���baghk�gZ�
qZevguc�baghk�Ug = 2 -���fdf��ijbgbfZ_f�Ug = ��fdf��hlghkbl_evguc�ba�
ghk�U0 = 2 -����fdf�df��ijbgbfZ_f�U0 = ���fdf�df). 

<uqbkey_f�^ebgm�imlb�JB�\�fZl_jbZe_�aZ]hlh\db�ijb�mkeh\bb��qlh�fu�
h[jZ[hlZeb�\kx�iZjlbx�n  �����rl��[_a�ih^gZkljhcdb�bgkljmf_glZ�gZ�jZa�
f_j 

/
GO Q

6

ff ff

ff h[
df=

⋅
= ⋅ ⋅ ⋅

⋅
=π

��

� �� �� �� ���

�� � �
� ��

� �

�

� �
�  

Ih�nhjfme_�����gZoh^bf�baghk�JB�ihke_�h[jZ[hldb�\k_c�iZjlbb�aZ]hlh�
\hd 

∆u = UH + U0L� ���fdf������fdf�df⋅�����df� ������fdf 
Ke_^h\Zl_evgh�� ih]j_rghklv� ^bZf_ljZevgh]h� jZaf_jZ� ^_lZe_c� ihke_�

h[jZ[hldb�\k_c�iZjlbb�khklZ\bl�∆d = 2∆u = 2⋅����� ������fdf. 
 
3.11.5. Ih]j_rghklb�gZkljhcdb�klZgdZ�gZ�jZaf_j� 
<�ijhp_kk_�f_oZgbq_kdhc�h[jZ[hldb�j_`msbc�bgkljmf_gl�aZlmiey_lky��

l_jy_l�k\hx�j_`msmx�kihkh[ghklv�b�_]h�g_h[oh^bfh�i_jbh^bq_kdb� aZlZ�
qb\Zlv��qlh[u�\hkklZgh\blv�j_`msmx�kihkh[ghklv��<j_fy��\�l_q_gb_�dhlh�
jh]h�bgkljmf_gl� kgbfZ_l� kljm`dm� �fZrbggh_��hkgh\gh_� \j_fy��hl�h^ghc�
i_j_lhqdb�^h�^jm]hc��gZau\Z_lky�klhcdhklvx�j_`ms_]h�bgkljmf_glZ� 

>ey� lh]h��qlh[u� aZlhqblv�bgkljmf_gl�� _]h�jZkdj_ieyxl�b�kgbfZxl�kh�
klZgdZ��ijb�wlhf�_]h�iheh`_gb_�hlghkbl_evgh�aZ]hlh\db��h[_ki_qb\Zxs__�
ihemq_gb_�]h^gh]h�jZaf_jZ�ijb�h[jZ[hld_��^hklb]Z_lky�gh\hc�gZkljhcdhc�
gZ�jZaf_j��<�^Zevg_cr_f�ih^�l_jfbgZfb�©gZkljhcdZ�bgkljmf_glZª�b�©gZ�
kljhcdZ�klZgdZª�[m^_f�ihgbfZlv�h^gh�b�lh�`_��Z�bf_ggh�mklZgh\dm��hjb_g�
lZpbx� j_`ms_]h� bgkljmf_glZ� hlghkbl_evgh� ijbkihkh[e_gby�� h[_ki_qb�
\Zxsmx�ijb�h[jZ[hld_�ihemq_gb_�aZ^Zggh]h�q_jl_`hf�^_lZeb�jZaf_jZ� 

Ba\_klgu� ^\Z� ijbgpbibZevgh� jZaebqguo� f_lh^Z� gZkljhcdb�� f_lh^�
ijh[guo�^_lZe_c� �ijhoh^h\��ijhf_jh\��b�f_lh^� Z\lhfZlbq_kdh]h�ihemq_�
gby� jZaf_jZ�� Ih� i_j\hfm� f_lh^m� bgkljmf_gl� mklZgZ\eb\Zxl� ihke_^h\Z�
l_evguf� ijb[eb`_gb_f� d� aZ^Zgghfm� gZkljh_qghfm� jZaf_jm� \� j_amevlZl_�
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h[jZ[hldb� gZ� klZgd_� ijh[guo� ^_lZe_c� �beb� \uiheg_gby� ijh[guo� ijhoh�
^h\���jZaf_ju�dhlhjuo�ijh\_jyxl�mgb\_jkZevgufb�baf_jbl_evgufb�bgkl�
jmf_glZfb�beb�ij_^_evgufb�dZeb[jZfb��Ih�j_amevlZlZf�baf_j_gby�hij_�
^_eyxl�\_ebqbgm�b�gZijZ\e_gb_�g_h[oh^bfh]h�kf_s_gby�bgkljmf_glZ��Ih�
\lhjhfm�f_lh^m� bgkljmf_gl� mklZgZ\eb\Zxl� \� lj_[m_fh_�� aZjZg__� jZkkqb�
lZggh_� ih� wlZehgm� iheh`_gb_�� Bgkljmf_gl� mklZgZ\eb\Zxl� ijb� g_jZ[h�
lZxs_f� klZgd_� beb� \g_� klZgdZ� �ijb� bkihevah\Zgbb� kt_fguo� kmiihjlh\��
jZklhqguo�[hjrlZg]��j_\hev\_jguo�]heh\hd�b�^j��mkljhckl\��� 

Ihke_�dZ`^hc�kf_gu�bgkljmf_glZ�g_\hafh`gh�h[_ki_qblv�lZdmx�mklZ�
gh\dm��qlh[u�bgkljmf_gl�aZgbfZe�Z[khexlgh�h^gh�b�lh�`_�iheh`_gb_�gZ�
klZgd_��bgufb�keh\Zfb��\hagbdZ_l�ih]j_rghklv�gZkljhcdb�bgkljmf_glZ�gZ�
jZaf_j� 

Ih]j_rghklv� gZkljhcdb� -� wlh� jZkklhygb_� f_`^m� ^\mfy� ij_^_evgufb�
iheh`_gbyfb�bgkljmf_glZ��beb�ihe_�jZkk_ygby���dhlhju_�hg�aZgbfZ_l�ih�
ke_� \uiheg_gby� g_kdhevdbo� gZkljh_d�� g_h[oh^bfuo� ^ey� h[jZ[hldb� \k_c�
iZjlbb�aZ]hlh\hd� 

Ih]j_rghklv�gZkljhcdb�h[hagZqbf∆g��HgZ�aZ\bkbl�hl�f_lh^Z�gZkljhc�
db�b�ij_^klZ\ey_l� kh[hc� jZaghklv�f_`^m�fZdkbfZevguf�b�fbgbfZevguf�
gZkljh_qgufb� jZaf_jZfb��Ijb� \uiheg_gbb� gZkljhcdb� ih� ijh[guf� ^_lZ�
eyf�h�lhqghklb�gZkljhcdb�km^yl�ih�j_amevlZlZf�baf_j_gbc�h[jZ[hlZgguo�
^_lZe_c��?keb� kj_^g_-Zjbnf_lbq_kdh_� agZq_gb_� jZaf_jh\� iZjlbb� ^_lZe_c�
hlebqZ_lky�hl�gZkljh_qgh]h�jZaf_jZ��lh�gZkljhcsbd�j_]mebjm_l�iheh`_gb_�
bgkljmf_glZ�k�ihfhsvx�ebf[Z�beb�^jm]h]h�mkljhckl\Z��LZdbf�h[jZahf�ih�
]j_rghklv�gZkljhcdb�bgkljmf_glZ�gZ�jZaf_j�ih�i_j\hfm�f_lh^m�hij_^_ey�
_lky�nhjfmehc 

∆ ∆ ∆g baf _]D= +� � �
j ,                                      (8) 

]^_�∆baf - ih]j_rghklv�baf_j_gby�ijh[guo�^_lZe_c�� 

∆j_] - ih]j_rghklv�dhjj_dlbjh\db��j_]mebjh\Zgby��iheh`_gby�bgkljmf_g�
lZ� 
∆baf b�∆j_]  -�kemqZcgu_�\_ebqbgu� 
D = 1,0  -1,2 -�dhwnnbpb_gl��mqblu\Zxsbc�hldehg_gb_�aZdhgZ�jZkij_^_e_�
gby�ih]j_rghkl_c�baf_j_gby�b�j_]mebjh\Zgby�hl�ghjfZevgh]h�aZdhgZ��=Z�
mkkZ�� 
K� mq_lhf� ih]j_rghklb� f_lh^Z� jZkq_lZ� g_h[oh^bfh]h� kf_s_gby� bgkljm�
f_glZ�ih]j_rghklv�gZkljhcdb 

∆ ∆ ∆ ∆g baf _] ZkD= + +� � � �
j j                                 (9) 

∆ j �Zk Q= ±σ ��]^_�σ� �L�� -�kj_^g_d\Z^jZlbq_kdh_�hldehg_gb_��L -�^himkd�

gZ�\u^_j`b\Z_fuc�jZaf_j��n = 5-10 -�qbkeh�ijh[guo�aZ]hlh\hd� 
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K�^hklZlhqghc� lhqghklvx� \�ijb[eb`_gguo� l_ogheh]bq_kdbo�jZkq_lZo�
ih]j_rghklv�gZkljhcdb�fh`gh�ijbgylv�jZ\ghc�2σ  beb�����L� 

GZkljhcdZ�ih�wlZehgm�hkms_kl\ey_lky�h[uqgh�ijb�bkihevah\Zgbb�nj_�
a_jguo�b� lhdZjguo� klZgdh\��Smihf�ijh\_jyxl� jZkklhygb_�f_`^m� wlZeh�
ghf�� aZdj_ie_gghf�gZ� dhjimk_�ijbkihkh[e_gby�b� am[hf�nj_au��Lhqghklv�
mklZgh\db�bgkljmf_glZ�ih�smim� aZ\bkbl�hl�d\ZebnbdZpbb�jZ[hq_]h��[b_�
gby�am[v_\�nj_au��Z�lZd`_�baghkZ�wlZehgZ�b�smiZ��Ih]j_rghklv�mklZgh\db�
ih� smim� hjb_glbjh\hqgh� fh`gh� ijbgylv� ��-��� fdf�� Ih]j_rghklv� gZ�
kljhcdb�ih�wlZehgm 

∆ ∆ ∆g ba] wl mkl bgk.= +� � � �

� � ,                                 (10) 

]^_�∆ba]�wl -�ih]j_rghklv�ba]hlh\e_gby�wlZehgZ��∆mkl�bgk� -�ih]j_rghklv�mk�
lZgh\db�bgkljmf_glZ�ih�smim�beb�ihehkdZf�[mfZ]b��Fh`gh�ijbgylv��qlh�
∆ba]�wl.=10-���fdf��wdkp_gljbkbl_l�r__d�wlZehgZ� ��fdf��Z� �∆mkl�bgk.=20-50 

fdf��D� ������Ijb�wlbo�agZq_gbyo ∆g = 25-���fdf� 
GZkljhcdZ� ih� ijh[guf� ^_lZeyf� h[_ki_qb\Z_l� \ukhdmx� lhqghklv�� gh�

hgZ�ljm^h_fdZ�b�qZklv�^_lZe_c�b^_l�\�[jZd� 
GZkljhcdZ�ih�wlZehgm�f_g__�ljm^h_fdZ��h[_ki_qb\Z_l�klZ[bevgmx�lhq�

ghklv�b�hkh[_ggh�wnn_dlb\gZ�ijb�fgh]hbgkljmf_glghc�hljZ[hld_� 
J_dhf_g^m_lky�bamqblv�fZl_jbZe�ih^jZa^_eZ��������ih�bklhqgbdm�>���c. 

83-��@�� h[jZlb\� \gbfZgb_� gZ� f_lh^u� gZkljhcdb�� ihke_^h\Zl_evghklv� bo�
\uiheg_gby��^hklb]Z_fmx�ijb�wlhf�lhqghklv��ij_bfms_kl\Z�b�g_^hklZldb�
dZ`^h]h�ba�f_lh^h\��Ke_^m_l�ijZdlbq_kdb�mk\hblv�f_lh^bdm�jZkq_lZ��ih�
]j_rghklb�gZkljhcdb� 

L_ieh\u_� ^_nhjfZpbb� l_ogheh]bq_kdhc� kbkl_fu�� hklZlhqgu_� gZijy�
`_gby�b�ih]j_rghklb�� \uau\Z_fu_�bfb��baeh`_gu� \�bklhqgbd_� >�� c. 88-
102]. 

 
3.11.6. <b[jZpby�we_f_glh\�l_ogheh]bq_kdhc�hkgZkldb� 
<b[jZpby�we_f_glh\�l_ogheh]bq_kdhc�kbkl_fu�h[mkeh\e_gZ�g_ihklhyg�

kl\hf�kbeu�j_aZgby��lj_gby��]em[bgu�j_aZgby��\_ebqbghc�b�gZijZ\e_gb_f�
^_ckl\by� gZ� kbkl_fm� g_mjZ\gh\_r_gguo� p_gljh[_`guo� kbe� b� fhf_glh\��
g_ihklhygkl\hf�`_kldhklb�kbkl_fu�\�jZaebqguo�gZijZ\e_gbyo�b�ih�^ebg_�
h[jZ[hldb�b�^j��<b[jZpby�ijb\h^bl�d�hlghkbl_evghfm�kf_s_gbx�j_`ms_�
]h� bgkljmf_glZ� b� aZ]hlh\db� \� jZ^bZevghf� gZijZ\e_gbb�� qlh� g_ihkj_^kl�
\_ggh�\eby_l�gZ�lhqghklv�h[jZ[hldb��Mq_l�\k_o�\ur_gZa\Zgguo�nZdlhjh\�
\_kvfZ�keh`_g��ihwlhfm�nhjfbjh\Zgb_�ih]j_rghkl_c�^_lZeb�ijb�f_oZgb�
q_kdhc�h[jZ[hld_�ke_^m_l�jZkkfZljb\Zlv��ij_`^_�\k_]h��ih^�\ebygb_f�^h�
fbgbjmxsbo�nZdlhjh\�ijhp_kkZ� 

Hkh[_ggh� \Z`gh� jZkkfZljb\Zlv� nhjfbjh\Zgb_� ih]j_rghkl_c� ^_lZe_c�
gZ�nbgbrguo�hi_jZpbyo��gZijbf_j��ijb�rebnh\Zgbb��ihkdhevdm�bf_ggh�
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gZ�wlhc�hi_jZpbb�hdhgqZl_evgh�nhjfbjmxlky�lhqghklgu_�b�dZq_kl\_ggu_�
ihdZaZl_eb�^_lZe_c��<g_rgbfb�\ha^_ckl\byfb�gZ�l_ogheh]bq_kdmx�kbkl_�
fm� y\eyxlky� kbeZ� j_aZgby� b� g_mjZ\gh\_r_ggZy� p_gljh[_`gZy� kbeZ�� h[m�
keh\e_ggZy� ^bk[ZeZgkZfb� rebnh\Zevgh]h� djm]Z� b� ribg^_evgh]h� maeZ� \�
p_ehf� 

Ihkdhevdm�^_ckl\b_�kbeu�j_aZgby�b�g_mjZ\gh\_r_gghc�p_gljh[_`ghc�
kbeu�ijhy\ey_lky�ebrv�\�^bgZfbd_��lh�^ey�dZq_kl\_gghc�b�dhebq_kl\_gghc�
hp_gdb� ih]j_rghkl_c� ^_lZeb� g_h[oh^bfh� mklZgh\blv� oZjZdl_j� \b[jZpbb�
ribg^_evgh]h� maeZ��>ey� wlh]h� ke_^m_l� khklZ\blv� b� j_rblv� ^bnn_j_gpb�
Zevgu_�mjZ\g_gby�^\b`_gby�hkb�ribg^_ey�k�mklZgh\e_gguf�gZ�g_f�reb�
nh\Zevguf�djm]hf� 

Wlb�mjZ\g_gby�^ey�ribg^_ey�rebnh\Zevgh]h�klZgdZ�bf_xl�\b^ 
J

J
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]^_�J -�\_k�ribg^_evgh]h�maeZ��g -�mkdhj_gb_� a_fgh]h�ly]hl_gby��< - 

\ukhlZ�djm]Z� l1 -�^ebgZ�dhgkheb�djm]Z� l -�f_`hihjgh_�jZkklhygb_��M1, M2, 
Z1, Z2 -� mijm]b_� i_j_f_s_gby� hkb�ribg^_ey� \� ]hjbahglZevghf� b� \_jlb�
dZevghf�gZijZ\e_gbb�khhl\_lkl\_ggh�\�dZ`^hc�ba�hihj� 

Jj_a -�jZ\gh^_ckl\mxsZy�khklZ\eyxsbo�kbe�j_aZgby��Q -�g_mjZ\gh\_�
r_ggZy�p_gljh[_`gZy�kbeZ��\ua\ZggZy�^bk[ZeZgkZfb�rebnh\Zevgh]h�djm�
]Z��K1��K2, d1, d2 - chhl\_lkl\_ggh�`_kldhklv�hihj�ribg^_ey� \� ]hjbahg�

lZevghf�b�\_jlbdZevghf�gZijZ\e_gbb� δ -�m]he�gZdehgZ�kbeu�j_aZgby�d�]h�

jbahglZevghc�iehkdhklb��ω -�m]eh\Zy� kdhjhklv� \jZs_gby�rebnh\Zevgh]h�

djm]Z��τ-�\j_fy�rebnh\Zgby� 
QZklgh_� j_r_gb_� kbkl_fu� �����ij_^klZ\ey_l� \ugm`^_ggu_� dhe_[Zgby�

ribg^_ey�k�djm]hf�b�bf__l�\b^ 
M1� �M10��:�cos ωτ�������������������M2� �M20��?�cos ωτ 

Z1 = Z10 + C sin ωτ ,                   Z2 = Z20 + D sin ωτ               (12) 
]^_�M10��M20,. Z10, Z20 -�i_j_f_s_gby�hkb�ribg^_ey�\�iehkdhklyo�hihj��ih^�
^_ckl\b_f�kbeu�j_aZgby�Jj_a b�\_kZ�ribg^_evgh]h�maeZ�J��:��?��K��D -�Zf�
ieblm^u�\ugm`^_gguo�dhe_[Zgbc�ribg^_evgh]h�maeZ� 
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Bkdexqb\�iZjZf_lj�τ�ba�������ihemqbf�ljZ_dlhjbx�^\b`_gby�lhq_d�hkb�
ribg^_ey�\�iehkdhklyo�hihj��dhlhjZy�hibku\Z_lky�mjZ\g_gbyfb 

� � � �
�
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M M
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∆
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∆
∆

                       (13) 

 
]^_� ∆ -� hij_^_ebl_ev� kbkl_fu� Ze]_[jZbq_kdbo� mjZ\g_gbc�� ihemq_gguo� \�
j_amevlZl_�ih^klZgh\db�j_r_gbc� �����\�kbkl_fm�mjZ\g_gbc� �����b�kjZ\g_�
gby�dhwnnbpb_glh\��∆:��∆?��∆K�b ∆D -�hij_^_ebl_eb��ihemq_ggu_�ba�hij_�
^_ebl_ey� ∆� kbkl_fu� aZf_ghc� ihke_^h\Zl_evgh� dZ`^h]h� _]h� klhe[pZ� gZ�
klhe[_p�Q -Q - 0 -0. 

JZ\_gkl\Z� �����ij_^klZ\eyxl�kh[hc�dZghgbq_kdb_�mjZ\g_gby�weebikh\��
Wlh� k\b^_l_evkl\m_l�h� lhf��qlh� dZ`^Zy� lhqdZ�hkb�ribg^_ey�hibku\Z_l� \�
ijhkljZgkl\_�weebik��J_`msZy�ebgby�rebnh\Zevgh]h�djm]Z�i_jbh^bq_kdb�
ijb`bfZ_lky�b�m^Zey_lky�hl�aZ]hlh\db�\�l_q_gb_�dZ`^h]h�h[hjhlZ��\uau\Zy�
baf_g_gb_�]em[bgu�j_aZgby�b�\urebnh\u\Zy�[hevr_�fZl_jbZeZ�\�kemqZ_�
ijb`Zlby�djm]Z�d�aZ]hlh\d_�b�f_gvr_�fZl_jbZeZ�\�kemqZ_�m^Ze_gby�djm]Z�
hl�aZ]hlh\db� 

Ijb�jZ\ghf_jghf�\jZs_gbb�aZ]hlh\db�b�rebnh\Zevgh]h�djm]Z�b�djZl�
ghklb�qZklhl�\jZs_gby�djm]Z�nk b�aZ]hlh\db�na �ijb�nk/ na= p_ehfm�qbkem��
\hagbdZ_l�ih]j_rghklv�\�ihi_j_qghf�k_q_gbb�aZ]hlh\db�\�\b^_�h]jZgdb�k�
qbkehf�]jZg_c� r = nk/ na �b�rZ]hf�]jZg_c�ih�hdjm`ghklb 
t = πdn3/ nk/.,�]^_�d -�^bZf_lj�^_lZeb�ihke_�h[jZ[hldb� 

<�kemqZ_�g_djZlghklb�qZklhl�\jZs_gby�nk b���na �lh�_klv�ijb nk/ na≠�p_�
ehfm� qbkem�� � ijhbkoh^bl� ^jh[e_gb_� h]jZgdb�� h[jZah\Z\r_cky� gZ� i_j\hf�
h[hjhl_� aZ]hlh\db��gZ�[he__�f_edb_� ]jZgb��Qbke_ggmx� \_ebqbgm�h]jZgdb�
fh`gh� hij_^_eblv� dZd� jZaghklv� fZdkbfZevguo� b� fbgbfZevguo� mijm]bo�
i_j_f_s_gbc�rebnh\Zevgh]h�djm]Z�b�aZ]hlh\db. 

<�ijh^hevghf�k_q_gbb�aZ]hlh\db�h[jZamxlky�gZdehggu_�\urebnh\Zg�
gu_�mqZkldb�gZ�h[jZ[hlZgghc�ih\_joghklb�^_lZeb��\�\b^_�gZdehgguo�`_�
eh[h\��>ey�mf_gvr_gby�ih]j_rghkl_c�nhjfu�rebnh\Zgguo�^_lZe_c�dZd�\�
ihi_j_qghf�� lZd�b�ijh^hevghf�gZijZ\e_gbyo��g_h[oh^bfh� lsZl_evgh� [Z�
eZgkbjh\Zlv�rebnh\Zevguc�djm]�[_a�kgylby�_]h�kh�klZgdZ��\dexqZlv�ih^Z�
qm� kfZahqgh-hoeZ`^Zxs_c� `b^dhklb� lhevdh� ihke_� \dexq_gby� \jZs_gby�
djm]Z��qlh[u�g_�ijhbkoh^beZ�g_jZ\ghf_jgZy�ijhibldZ�djm]Z�KH@�ih�\k_�
fm�h[t_fm��>Zevg_cr__�bamq_gb_�ih^jZa^_eZ��������j_dhf_g^m_lky�ih�bk�
lhqgbdm�>����c. 113-149]. 
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3.11.7. KmffZjgZy�ih]j_rghklv�h[jZ[hldb 

KmffZjgZy� ih]j_rghklv� f_oZgbq_kdhc� h[jZ[hldb� \hagbdZ_l� \ke_^kl\b_�
\_dlhjgh]h� keh`_gby� we_f_glZjguo� ih]j_rghkl_c�� \ua\Zgguo� mijm]bfb�
^_nhjfZpbyfb�we_f_glh\�l_ogheh]bq_kdhc�kbkl_fu��baghkhf�bgkljmf_glZ��
l_ieh\ufb�^_nhjfZpbyfb�kbkl_fu��]_hf_ljbq_kdbfb�g_lhqghklyfb�klZg�
dZ��ih]j_rghklvx�mklZgh\db�b�gZkljhcdb�klZgdZ�gZ�jZaf_j��Kmffbjh\Zgb_�
we_f_glZjguo�ih]j_rghkl_c�fh`gh�\uihegylv�ih^h[gh�hij_^_e_gbx�^h�
imkdZ�gZ�aZfudZxs__�a\_gh��lh�_klv�dZd�[ueh�hljZ`_gh�\�lj_lv_f�jZa^_e_�
gZklhysbo�f_lh^bq_kdbo�mdZaZgbc��KmffZjgmx�ih]j_rghklv�fh`gh�hij_�
^_eblv� ih� f_lh^m� fZdkbfmfZ-fbgbfmfZ� beb� \_jhylghklguf� f_lh^hf�� <�
i_j\hf�kemqZ_�kmffZjgZy�ih]j_rghklv�h[jZ[hldb 

∆Σ = ∆m + ε + ∆G + ∆B + ∆L���Σ∆n                      (14) 

]^_�∆m, ε, ∆G, ∆B, ∆L��Σ∆n -�we_f_glZjgu_�ih]j_rghklb��\ua\Zggu_�mijm�
]bfb� ^_nhjfZpbyfb�� ih]j_rghklvx� mklZgh\db�� gZkljhcdb� klZgdZ� gZ� jZa�
f_j��baghkhf�bgkljmf_glZ��l_ieh\ufb�^_nhjfZpbyfb�b�]_hf_ljbq_kdbfb�
g_lhqghklyfb�klZgdZ� 

JZkq_l�kmffZjghc�ih]j_rghklb�ih� �����ijhkl��h^gZdh�qbke_ggu_� agZ�
q_gby�__�ihemqZxlky�aZ\ur_ggufb� 

Ijb�hij_^_e_gbb�\_ebqbgu�∆ ih�\_jhylghklghfm�f_lh^m��hgZ�jZ\gZ 
 

∆ ∆ ∆ ∆ ∆ Σ∆Σ = + + + + +m G B nL� � � � �� �ε                  (15) 

NhjfmeZ� ����� kijZ\_^eb\Z�� _keb� l_ogheh]bq_kdZy�hi_jZpby�^ey� \k_c�iZj�
lbb� aZ]hlh\hd� hkms_kl\ey_lky� gZ� h^ghf� klZgd_��<� kemqZ_� bkihevah\Zgby�
g_kdhevdbo�klZgdh\�^ey�\uiheg_gby�h^ghc�b�lhc�`_�hi_jZpbb��ihke_^gbc�
qe_g� Σ∆n� g_h[oh^bfh� \\h^blv� ih^� dhj_gv� d\Z^jZlguc��GZc^_ggZy� kmf�
fZjgZy� ih]j_rghklv� ^he`gZ� [ulv� f_gvr_� ^himkdZ� gZ� jZkkfZljb\Z_fuc�
jZaf_j��l�_��L�≥�D1∆,�]^_�D1 -�dhwnnbpb_gl�aZiZkZ��dhlhjuc�[hevr_�_^bgb�
pu� 
BamqZy�q_l\_jluc�jZa^_e��djhf_�]em[hdh]h�mk\h_gby�ijh]jZffguo�\hijh�
kh\��g_h[oh^bfh�gZmqblvky�ijZdlbq_kdb�j_rZlv�l_ogheh]bq_kdb_�aZ^Zqb�ih�
hij_^_e_gbx�ih]j_rghklb�[Zabjh\Zgby�b�^j��we_f_glZjguo�ih]j_rghkl_c��
Z�lZd`_�ih�jZkq_lm�kmffZjghc�ih]j_rghklb�h[jZ[hldb��>ey�wlhc�p_eb�g_�
h[oh^bfh� lsZl_evgh� ijhjZ[hlZlv� g_� lhevdh� l_hj_lbq_kdbc� fZl_jbZe� gZ�
klhysbo�mdZaZgbc�b�j_dhf_g^h\Zgghc�mq_[ghc�ebl_jZlmju��gh�b�j_r_gb_�
aZ^Zq�ih�bklhqgbdm�>���c. 65-68]. 

Hkgh\gu_�imlb�ih\ur_gby�lhqghklb�h[jZ[hldb�\ul_dZxl�ba�aZ\bkbfh�
kl_c��dhlhju_�oZjZdl_jbamxl�we_f_glZjgu_�ih]j_rghklb��Qlh[u�ih\ukblv�
lhqghklv��gm`gh�ijbf_gylv�lZdb_�ko_fu�[Zabjh\Zgby�b�aZdj_ie_gby��dhlh�
ju_� h[_ki_qb\Zxl� kh\iZ^_gb_� l_ogheh]bq_kdhc� b� baf_jbl_evghc� [Zau�� Z�
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lZd`_�fbgbfZevgu_�dhglZdlgu_�^_nhjfZpbb�\�kludZo�[Zah\uo�ih\_jogh�
kl_c�aZ]hlh\db�k�mklZgh\hqgufb�we_f_glZfb�ijbkihkh[e_gby� 

G_h[oh^bfh� ih\urZlv� kh[kl\_ggmx� `_kldhklv� l_ogheh]bq_kdhc� kbk�
l_fu��^ey�wlh]h�gZ^h�dhgljhebjh\Zlv�b�k\h_\j_f_ggh�j_]mebjh\Zlv�aZahju�
\�ih^rbigbdh\uo�maeZo�ribg^_e_c�b�\�ih^\b`guo�bkihegbl_evguo�hj]Z�
gZo�klZgdh\��bkihevah\Zlv�fZl_jbZeu�k�[hevrbf�fh^me_f�mijm]hklb��bagh�
khklhcdbo�bgkljmf_glZevguo�fZl_jbZeh\��Wlh�iha\hey_l�mf_gvrZlv�baghk�
j_`ms_]h� bgkljmf_glZ�� Z� ke_^h\Zl_evgh�� b� ih]j_rghklv� h[jZ[hldb�� \u�
a\Zggmx�baghkhf� 

;he__�lhqgu_�klZgdb�h[_ki_qb\Zxl�b�[he__�lhqgmx�h[jZ[hldm��ihwlhfm�
\� ij_pbabhgghf� fZrbghkljh_gbb� bkihevamxl� \ukhdhlhqgu_� f_lZeehj_�
`msb_�klZgdb�deZkkZ�:�b�K��Hq_gv�\Z`gh�g_�lhevdh�mf_gvrZlv��gh�b�\u�
jZ\gb\Zlv�l_fi_jZlmjm�jZaebqguo�maeh\�klZgdh\��^ey�wlh]h�ijbf_gyxl�gh�
\u_�fZl_jbZeu�^ey�ribg^_evguo�b�^j��maeh\�klZgdh\��gZijbf_j��d_jZfbdm��
m]e_ieZklbdb�b�^j���bf_xsb_�g_[hevrhc�dhwnnbpb_gl�ebg_cgh]h�jZkrb�
j_gby��Wlh�iha\hey_l�kms_kl\_ggh�mf_gvrblv�l_ieh\u_�^_nhjfZpbb�kbk�
l_fu�b�l_f�kZfuf�ih\ukblv�lhqghklv�h[jZ[hldb��Wlhfm�kihkh[kl\m_l�lZd�
`_�ijbf_g_gb_�kfZahqgh-hoeZ`^Zxsbo�`b^dhkl_c��mf_gvrZxsbo�lj_gb_�
\�ahg_�j_aZgby��y\eyxs__ky�h^gbf�ba�hkgh\guo�bklhqgbdh\�l_ieh\u^_e_�
gby�\�ahg_�h[jZ[hldb� 

<�gZghl_ogheh]bb��]^_�]_hf_ljbq_kdb_�iZjZf_lju�^_lZe_c�ihke_�h[jZ�
[hldb�� baf_jy_lky� _^bgbpZfb�� ^_kyldZfb� gZghf_ljh\� ��� gZghf_lj�  � ��-9 
f_ljZ���klZgdb�bahebjmxl�hl�hdjm`Zxs_c�kj_^u��qlh[u�ba[_`Zlv�__�\eby�
gb_�gZ�oh^�l_ogheh]bq_kdh]h�ijhp_kkZ� 

Lhqghklv� h[jZ[hlZgguo� ih\_joghkl_c� ^_lZe_c� aZ\bkbl� lZd`_� lhqgh�
klvx�gZkljhcdb�bgkljmf_glZ�gZ�jZaf_j��dhlhjmx�fh`gh�ih\ukblv�ijbf_�
g_gb_f� [he__� lhqguo� baf_jbl_evguo� ijb[hjh\� ijb� gZkljhcd_�� Z� lZd`_�
ijbf_g_gb_f�Z\lhfZlbq_kdbo�ih^gZeZ^qbdh\��dhjj_dlbjmxsbo�ijhkljZg�
kl\_ggh_�iheh`_gb_�j_`ms_]h�bgkljmf_glZ�hlghkbl_evgh�aZ]hlh\db� 

>ey� mf_gvr_gby� mjh\gy� \b[jZpbb� we_f_glh\� l_ogheh]bq_kdhc� kbkl_�
fu��\ebyxs_c�gZ� ]_hf_ljbq_kdmx�lhqghklv�h[jZ[hlZgguo�^_lZe_c��g_h[�
oh^bfh� lsZl_evgh�[ZeZgkbjh\Zlv�[ukljh\jZsZxsb_ky� we_f_glu� klZgdh\�
�gZijbf_j�� rebnh\Zevgu_� djm]b�� b� klZ[bebabjh\Zlv� ijbimkd� b� jZa[jhk�
l\_j^hklb�g_�lhevdh�\�h[t_f_�h^ghc�aZ]hlh\db��gh�b�\�ij_^_eZo�\k_c�iZj�
lbb�aZ]hlh\hd��aZims_gghc�h^gh\j_f_ggh�\�ijhba\h^kl\h� 

 
3.12. <hijhku�^ey�kZfhijh\_jdb�mk\h_gby�q_l\_jlh]h�jZa^_eZ� 
1.  Qlh�ihgbfZ_lky�ih^�lhqghklvx�jZaf_jh\�^_lZe_c"�Ijb\_^bl_�ijbf_�

ju� 
2.  Qlh�ihgbfZ_lky�ih^�lhqghklvx�nhjfu�\�ihi_j_qghf�b�ijh^hevghf�

k_q_gbyo�^_lZeb"�Ijb\_^bl_�ijbf_ju� 
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3.  Qlh� ihgbfZ_lky� ih^� lhqghklvx� hlghkbl_evgh]h� jZkiheh`_gby� ih�
\_joghkl_c�^_lZeb"�Ijb\_^bl_�ijbf_ju��DZd�h[hagZqZ_lky�gZ�jZ[hq_f�q_j�
l_`_� lh� beb� bgh_� lj_[h\Zgb_� ih� lhqghklb� \aZbfgh]h� jZkiheh`_gby� ih�
\_joghkl_c�^_lZeb" 

4.  HoZjZdl_jbamcl_�mklZgh\dm�aZ]hlh\db�\�ijbkihkh[e_gb_�klZgdZ�\�ih�
ke_^h\Zl_evghklb�__�\uiheg_gby��DZd�gm`gh�ijbdeZ^u\Zlv�mkbeb_�aZdj_i�
e_gby�d�aZ]hlh\d_��Ijb\_^bl_�ijbf_j� 

5.  Qlh�ihgbfZ_lky�ih^�gZkljhcdhc�l_ogheh]bq_kdhc�kbkl_fu��^ey�q_]h�
hgZ�gm`gZ�b�dh]^Z�hgZ�ijbf_gy_lky" 

6.  Qlh�ij_^klZ\ey_l�ba�k_[y�h[jZ[hldZ�aZ]hlh\db��ijb\_^bl_�ijbf_j� 
7.  Qlh� gZau\Z_lky� ih]j_rghklvx� mklZgh\db� aZ]hlh\db� \�ijbkihkh[e_�

gb_��\�q_f�__�kmlv" 
8.  GZibrbl_� nhjfmem� ih]j_rghklb� mklZgh\db�� ijhZgZebabjmcl_� __��

gZc^bl_�imlb�mf_gvr_gby�ih]j_rghklb�mklZgh\db� 
9.  GZah\bl_�^hfbgbjmxsb_�nZdlhju��^_ckl\mxsb_�\�l_ogheh]bq_kdhc�

kbkl_f_�b�\ebyxsb_�gZ�lhqghklv�h[jZ[hldb� 
10. Qlh�ij_^klZ\ey_l�kh[hc�`_kldhklv� l_ogheh]bq_kdhc�kbkl_fu�\�p_�

ehf�b�`_kldhklv�__�khklZ\guo�we_f_glh\" 
11. GZah\bl_�\b^u�`_kldhklb��ijb\_^bl_�nhjfmeu�^ey�__�hij_^_e_gby�

b�_^bgbpu�baf_j_gby" 
12. Ihkljhcl_�]jZnbd�`_kldhklb�b�mdZ`bl_�dZdmx�bgnhjfZpbx�hg�g_�

k_l�b�]^_�hgZ�fh`_l�[ulv�bkihevah\ZgZ" 
13. HoZjZdl_jbamcl_�`_kldhklv�aZ]hlh\db��ijb\_^bl_�nhjfmeu�^ey�jZa�

ebqguo�ko_f�mklZgh\db�aZ]hlh\db�\�ijbkihkh[e_gb_� 
14. Baeh`bl_�kmlv�f_lh^h\�baf_j_gby�klZlbq_kdhc�b�^bgZfbq_kdhc�`_�

kldhklb�l_ogheh]bq_kdhc�kbkl_fu�b�__�we_f_glh\� 
15. DZd�hij_^_eblv�`_kldhklv�l_ogheh]bq_kdhc�kbkl_fu��_keb�ba\_klgZ�

`_kldhklv�__�we_f_glh\�\�ijhp_kk_�h^ghbgkljmf_glghc�lhdZjghc�h[jZ[hl�
db�\ZeZ" 

16. JZkkqblZcl_� ih]j_rghklv� h[jZ[hldb� �Z[khexlgmx� b� hlghkbl_ev�
gmx��� \ua\Zggmx� mijm]bfb� ^_nhjfZpbyfb� we_f_glh\� l_ogheh]bq_kdhc�
kbkl_fu� ijb� lhq_gbb� gZ� lhdZjghf� klZgd_� dhgkhevgh� aZdj_ie_gghc� aZ]h�
lh\db� 

17. JZkkqblZcl_�ih]j_rghklv�h[jZ[hldb�ba-aZ�mijm]bo�^_nhjfZpbc�\Z�
eZ��ijb�h[lZqb\Zgbb�_]h�\�p_gljZo� 

18. Qlh�lZdh_�l_ogheh]bq_kdbc�wkdba�f_oZgbq_kdhc�h[jZ[hldb�aZ]hlh\�
db�gZ�klZgd_"�DZd�_]h�ke_^m_l�hnhjfeylv�gZ�q_jl_`_" 

19. Qlh�lZdh_�j_ZevgZy�ko_fZ�h[jZ[hldb�aZ]hlh\db�b�dZd�hgZ�aZf_gy_lky�
jZkq_lghc�ko_fhc" 

20. DZd� kljhblky� wixjZ� mijm]bo� ^_nhjfZpbc� l_ogheh]bq_kdhc� kbkl_�
fu��^ey�q_]h�hgZ�gm`gZ"� 
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21. Baeh`bl_�f_lh^bdm�jZkq_lZ�we_f_glZjghc�ih]j_rghklb�h[jZ[hldb��
\ua\Zgghc�mijm]bfb�^_nhjfZpbyfb�l_ogheh]bq_kdhc�kbkl_fu" 

22. Qlh�gZau\Z_lky�baghkhf�j_`ms_]h�bgkljmf_glZ�ijb�f_oZgbq_kdhc�
h[jZ[hld_"�Ijbqbgu�baghkZ�b�_]h�\ebygb_�gZ�lhqghklv�^_lZeb� 

23. Qlh� lZdh_� gZqZevguc� b� hlghkbl_evguc� baghk�� gZibrbl_� h[smx�
nhjfmem�^ey�qbke_ggh]h�hij_^_e_gby�baghkZ� 

24. GZibrbl_�b�ijhZgZebabjmcl_�nhjfmem�baghkZ�ijb�lhq_gbb� 
25. GZibrbl_�b�ijhZgZebabjmcl_�nhjfmem�baghkZ�ijb�nj_a_jh\Zgbb� 
26. GZibrbl_�b�ijhZgZebabjmcl_�nhjfmem�baghkZ�ijb�kljh]Zgbb�b�ijh�

ly]b\Zgbb� 
27. Baeh`bl_�f_lh^bdm�jZkq_lZ� we_f_glZjghc�ih]j_rghklb�f_oZgbq_�

kdhc�h[jZ[hldb��\ua\Zgghc�baghkhf�j_`ms_]h�bgkljmf_glZ� 
28. Qlh�lZdh_�]_hf_ljbq_kdb_�g_lhqghklb�klZgdZ��ijb\_^bl_�ijbf_ju� 
29. DZdb_�ih]j_rghklb�m�^_lZe_c�\uau\Z_l�lZ�beb�bgZy�]_hf_ljbq_kdZy�

g_lhqghklv�klZgdZ" 
30. DZdZy�nhjfZ�\�ijh^hevghf�k_q_gbb�\ZeZ�ihemqZ_lky��_keb�\_jrbgZ�

j_apZ�ijb�_]h�h[lZqb\Zgbb�i_j_f_sZ_lky�g_�iZjZee_evgh�hkb�\ZeZ" 
31. DZdZy� nhjfZ� \ZeZ� \hagbdg_l� ijb� _]h� ijh^hevghf� lhq_gbb�� _keb�

\_jrbgZ�j_apZ�i_j_f_sZ_lky�k�ih]j_rghklvx�k�\_jlbdZevghc�iehkdhklb� 
32. DZdmx�ih]j_rghklv�b�ihq_fm�\uau\Zxl�l_ieh\u_�^_nhjfZpbb�we_�

f_glh\�l_ogheh]bq_kdhc�kbkl_fu" 
33. Qlh�lZdh_�gZkljhcdZ�klZgdZ��j_`ms_]h�bgkljmf_glZ��gZ�jZaf_j"�>ey�

q_]h�hgZ�gm`gZ"�Qlh�lZdh_�gZkljh_qguc�jZaf_j" 
34. DZdb_�f_lh^u�gZkljhcdb�bgkljmf_glZ�gZ� jZaf_j�ba\_klgu"�<� q_f�

bo�kmlv" 
35. DZd�jZkkqblZlv�ih]j_rghklv�h[jZ[hldb�ba-aZ�g_lhqghklb�gZkljhcdb�

bgkljmf_glZ�gZ�jZaf_j�ijb�jZaebqguo�f_lh^Zo" 
36. GZah\bl_�ijbqbgu�\hagbdgh\_gby�\b[jZpbb�\�l_ogheh]bq_kdhc�kbk�

l_f_��gZ�qlh�hgb�\ebyxl" 
37. Hibrbl_� \b[jZpbx� ribg^_evgh]h� maeZ� rebnh\Zevgh]h� klZgdZ� b�

hoZjZdl_jbamcl_�ljZ_dlhjbx�i_j_f_s_gby�hkb�ribg^_ey�\�hihjguo�iehk�
dhklyo�ih^�^_ckl\b_f�\g_rg_]h�^bgZfbq_kdh]h�\ha^_ckl\by� 

38. DZdZy�nhjfZ�h[jZam_lky�\�ihi_j_qghf�k_q_gbb�rebnh\Zgghc�^_lZ�
eb��_keb�rebnh\Zevguc�djm]�bf__l�^bk[ZeZgku" 

39. DZdZy�nhjfZ�h[jZam_lky�\�ijh^hevghf�k_q_gbb�^_lZeb��rebnh\Zg�
ghc�g_mjZ\gh\_r_gguf�djm]hf" 

40. Qlh�ihgbfZ_lky�ih^�hklZlhqgufb�gZijy`_gbyfb�\�fZl_jbZe_�aZ]h�
lh\db"�GZ�qlh�hgb�\ebyxl" 

41. Qlh�lZdh_�kmffZjgZy�b�we_f_glZjgZy�ih]j_rghklb�h[jZ[hldb"�DZ�
dZy�k\yav�f_`^m�gbfb" 

42. GZibrbl_� nhjfmem� kmffZjghc� ih]j_rghklb� h[jZ[hldb�� ^ey� q_]h�
hgZ�jZkkqblu\Z_lky" 
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43. Baeh`bl_� hkgh\gu_� l_ogheh]bq_kdb_�imlb�mf_gvr_gby�ih]j_rgh�
kl_c�^_lZe_c�ijb�f_oZgbq_kdhc�h[jZ[hld_� 

 
3.13. Ijh]jZffZ�iylh]h�jZa^_eZ 
>hklb`_gb_�lj_[m_fuo�k\hckl\�fZl_jbZeZ�^_lZeb� 
DZq_kl\h�ijh^mdpbb��ihdZaZl_eb�dZq_kl\Z��DZq_kl\h�^_lZeb��]_hf_ljby�

h[jZ[hlZgguo� ih\_joghkl_c�� nbabdh-f_oZgbq_kdb_� k\hckl\Z� ih\_joghkl�
gh]h� kehy� �hklZlhqgu_� gZijy`_gby�� ijb`h]b�� fbdjhl\_j^hklv� b� fbdjh�
kljmdlmjZ��� <ebygb_� dZq_kl\Z� ^_lZeb� gZ� __� wdkiemZlZpbhggu_� k\hckl\Z��
Baf_g_gb_�k\hckl\�fZl_jbZeZ�aZ]hlh\db�\�oh^_�l_ogheh]bq_kdh]h�ijhp_kkZ�
f_oZgbq_kdhc� h[jZ[hldb� aZ]hlh\db�� Lj_[h\Zgby� d� dZq_kl\m� fZl_jbeZ� bk�
oh^ghc�aZ]hlh\db��Nhjfbjh\Zgb_�lj_[m_fuo�k\hckl\�fZl_jbZeZ�aZ]hlh\db�
gZ�nbgbrguo�hi_jZpbyo�� 

 
3.14. Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�iylh]h�jZa^_eZ� 
K\hckl\Z�^_lZe_c�b�fZrbgu�\�p_ehf��aZeh`_ggu_�\�jZ[hqbo�q_jl_`Zo�

^he`gu�^hklb]Zlvky�gZ�ijhly`_gbb�\k_]h�ijhba\h^kl\_ggh]h�ijhp_kkZ�bo�
ba]hlh\e_gby��k[hjdb��dhgljhey�b�bkiulZgby�� 

DZq_kl\h� ijh^mdpbb� -� kh\hdmighklv� k\hckl\� ijh^mdpbb�� h[mkeZ\eb�
\Zxsbo�__�ijb]h^ghklv�m^h\e_l\hjylv�hij_^_e_ggu_�ihlj_[ghklb�\�khhl�
\_lkl\bb�k�__�gZagZq_gb_f��=HKL������-79). 

<�kh\j_f_gguo�mkeh\byo�dZq_kl\h�ijh^mdpbb�ho\Zlu\Z_l�g_�lhevdh�ih�
lj_[bl_evkdb_�� gh� b� l_ogheh]bq_kdb_� k\hckl\Z�� dhgkljmdlhjkdh-
om^h`_kl\_ggu_�hkh[_gghklb��gZ^_`ghklv��mjh\_gv�klZg^ZjlbaZpbb�b�mgb�
nbdZpbb�^_lZe_c�b�maeh\�b�^j� 

DZq_kl\h�fZrbg� oZjZdl_jbam_lky� jy^hf� ihdZaZl_e_c� �=HKL� ����-79), 
dhlhjh_�fh`gh�jZa^_eblv�gZ�ke_^mxsb_�ljb�]jmiiu� 

1.  L_ogheh]bq_kdbc� mjh\_gv�� hij_^_eyxsbc� kl_i_gv� kh\_jr_gkl\Z�
fZrbgu��fhsghklv��DI>��ijhba\h^bl_evghklv��wdhghfbqghklv�b�^j� 

2.  Ijhba\h^kl\_ggh-l_ogheh]bq_kdb_� ihdZaZl_eb� �beb� ihdZaZl_eb� l_o�
gheh]bqghklb� dhgkljmdpbc��� nbdkbjmxsb_� wnn_dlb\ghklv� dhgkljmdlb\�
guo� j_r_gbc� k� lhqdb� aj_gby� h[_ki_q_gby� hilbfZevguo� aZljZl� ljm^Z� b�
kj_^kl\�gZ�ba]hlh\e_gb_�ba^_eby��_]h�wdkiemZlZpbx��l_ogbq_kdh_�h[kem`b�
\Zgb_�b�j_fhgl� 

3.  WdkiemZlZpbhggu_�ihdZaZl_eb��Z��gZ^_`ghklv�ba^_eby��[��wj]hghfb�
q_kdZy� oZjZdl_jbklbdZ� beb� kl_i_gv� mq_lZ� dhfie_dkZ� ]b]b_gbq_kdbo�� nb�
abheh]bq_kdbo�b�^jm]bo�ihlj_[ghkl_c��q_eh\_dZ�\�kbkl_f_�q_eh\_d�-�fZrb�
gZ�-�kj_^Z��\��wkl_lbq_kdZy�hp_gdZ��l�_��kh\_jr_gkl\h�om^h`_kl\_gghc�dhf�
ihabpbb��\g_rg__�hnhjfe_gb_�ba^_eby�b�^j� 

Ijb�hp_gd_�dZq_kl\Z�ba^_eby�ke_^m_l�lZd`_�mqblu\Zlv�kl_i_gv�_]h�iZ�
l_glghc� qbklhlu�� IhdZaZl_eb� dZq_kl\Z� iha\heyxl� ^Zlv� dhebq_kl\_ggmx�
oZjZdl_jbklbdm�\k_o�__�k\hckl\��JZaebqZxl�_^bgbqgu_�b�dhfie_dkgu_�ih�
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dZaZl_eb��?^bgbqguc�ihdZaZl_ev� �gZijbf_j��wdhghfbqghklv�ba^_eby��ijh�
ba\h^bl_evghklv� fZrbgu�� hlghkblky� lhevdh� d� h^ghfm� ba� k\hckl\�� Dhf�
ie_dkguc�ihdZaZl_ev�oZjZdl_jbam_l�dZq_kl\h�ih�^\mf�beb�g_kdhevdbf�hp_�
gb\Z_fuf�k\hckl\Zf��Ijbf_gyxl�lZd`_�bgl_]jZevguc�dhfie_dkguc�ihdZ�
aZl_ev��hp_gb\Zxsbc�wnn_dlb\ghklv�fZrbgu��Hg��\�qZklghklb��fh`_l�\u�
jZ`Zlvky�hlghr_gb_f�h[s_]h�ihe_agh]h�wnn_dlZ�hl�wdkiemZlZpbb�fZrbgu�
d�kmffZjguf�aZljZlZf�gZ�__�kha^Zgb_�b�wdkiemZlZpbx�aZ�\_kv�i_jbh^�kjhdZ�
kem`[u� 

<� khhl\_lkl\bb� k� ijbgpbiZfb� ?^bghc� kbkl_fu� ]hkm^Zjkl\_ggh]h�
mijZ\e_gby� dZq_kl\hf� ijh^mdpbb� mklZgh\e_gZ� ke_^mxsZy� ghf_gdeZlmjZ�
hkgh\guo�]jmii�ihdZaZl_e_c�dZq_kl\Z�ih�oZjZdl_jbam_fuf�bfb�k\hckl\Zf�
ijh^mdpbb��ihdZaZl_eb�gZagZq_gby��ihdZaZl_eb�gZ^_`ghklb��[_ahldZaghklv��
^he]h\_qghklv�� khojZgy_fhklv�� j_fhglhijb]h^ghklv��� wj]hghfbq_kdb_�ih�
dZaZl_eb��wkl_lbq_kdb_�ihdZaZl_eb��ihdZaZl_eb�l_ogheh]bqghklb��ihdZaZl_�
eb� ljZgkihjlZ[_evghklb�� ihdZaZl_eb� klZg^ZjlbaZpbb� b� mgbnbdZpbb�� iZ�
l_glgh-ijZ\h\u_�ihdZaZl_eb�� wdheh]bq_kdb_�ihdZaZl_eb��ihdZaZl_eb� [_ah�
iZkghklb� 

Mjh\_gv�dZq_kl\Z�-�hlghkbl_evgZy�oZjZdl_jbklbdZ�dZq_kl\Z�ijh^mdpbb��
hkgh\ZggZy�gZ�kjZ\g_gbb�ihdZaZl_e_c�dZq_kl\Z�^Zggh]h�ba^_eby�k�[Zah\u�
fb� agZq_gbyfb� khhl\_lkl\mxsbo�ihdZaZl_e_c��Kbkl_fZlbq_kdh_�ih\ur_�
gb_�mjh\gy�dZq_kl\Z�-�hl\_lkl\_ggZy�aZ^ZqZ�b�dhgkljmdlhjZ�ba^_eby�b�l_o�
gheh]Z� 

<� gZr_c� kljZg_� mklZgh\e_gu� _^bgu_� b� h[yaZl_evgu_� ^ey� \k_o�fbgb�
kl_jkl\�b�\_^hfkl\�ijZ\beZ�Zll_klZpbb�ijhfure_gghc�ijh^mdpbb�ih�^\mf�
dZl_]hjbyf�dZq_kl\Z��\ukr_c�b�i_j\hc�� 

D�\ukr_c�dZl_]hjbb�dZq_kl\Z�hlghkblky�ijh^mdpby��dhlhjZy�ih�l_ogb�
dh-wdhghfbq_kdbf�ihdZaZl_eyf�gZoh^blky�gZ�mjh\g_�emqrbo�fbjh\uo�^hk�
lb`_gbc�beb�ij_\hkoh^bl�bo�� khhl\_lkl\m_l� lj_[h\Zgbyf� klZg^Zjlh\� ^ey�
\gh\v� jZajZ[hlZgghc� �fh^_jgbabjh\Zgghc�� ijh^mdpbb� b� hl\_qZ_l� ghjfZ�
lb\gh-l_ogbq_kdbf� ^hdmf_glZf�� LZdZy� ijh^mdpby� ^he`gZ� oZjZdl_jbah�
\Zlvky� klZ[bevghklvx�ihdZaZl_e_c� dZq_kl\Z�� hkgh\Zgghc�gZ� kh\_jr_gghf�
l_ogbq_kdhf� mjh\g_� ba]hlh\e_gby�� kljh]hf� kh[ex^_gbb� l_ogheh]bq_kdhc�
^bkpbiebgu�b�\ukhdhc�dmevlmj_�ijhba\h^kl\Z��Ijhfure_ggZy�ijh^mdpby�
\ukr_c�dZl_]hjbb�dZq_kl\Z�fZjdbjm_lky�]hkm^Zjkl\_gguf�AgZdhf�dZq_kl�
\Z�� 

D� i_j\hc� dZl_]hjbb� dZq_kl\Z� hlghkblky� ijh^mdpby�� hl\_qZxsZy� __�
ghjfZlb\gh-l_ogbq_kdbf�^hdmf_glZf�b�bf_xsZy� aZj_]bkljbjh\Zggh_�j_�
r_gb_�]hkm^Zjkl\_gghc�Zll_klZpbhgghc�dhfbkkbb� 

Ijh^mdpby��ih^e_`ZsZy� Zll_klZpbb��gh�g_�ij_^klZ\e_ggZy� ]hkm^Zjkl�
\_gghc� Zll_klZpbhgghc� dhfbkkbb� \�mklZgh\e_gguc� kjhd�beb�ihemqb\rZy�
hldZa�\�Zll_klZpbb��^he`gZ�kgbfZlvky�k�ijhba\h^kl\Z� 
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GZ^_`ghklv�-�k\hckl\h�ba^_eby�khojZgylv�agZq_gby�mklZgh\e_gguo�iZ�
jZf_ljh\�nmgdpbhgbjh\Zgby�\�hij_^_e_gguo�ij_^_eZo��khhl\_lkl\mxsbo�
aZ^Zgguf� j_`bfZf� b� mkeh\byf� bkihevah\Zgby�� l_ogbq_kdh]h� h[kem`b\Z�
gby��ojZg_gby�b�ljZgkihjlbjh\Zgby� 

GZ^_`ghklv� -�dhfie_dkgh_�k\hckl\h��dhlhjh_�\� aZ\bkbfhklb�hl�gZagZ�
q_gby�ba^_eby�b�mkeh\bc�_]h�wdkiemZlZpbb�fh`_l�\dexqZlv�[_ahldZaghklv��
^he]h\_qghklv��j_fhglhijb]h^ghklv�b�khojZgy_fhklv�\�hl^_evghklb�beb�\�
hij_^_e_gghf� khq_lZgbb� wlbo� k\hckl\��hlghkysboky� dZd�d�ba^_ebx� \�p_�
ehf��ljZd�b�hl^_evguf�_]h�qZklyf� 

Dhebq_kl\_ggu_� iZjZf_lju� gZ^_`ghklb� hij_^_eyxlky� gZ[hjhf� ihdZ�
aZl_e_c��>ey�dZ`^h]h�lbiZ�ba^_ebc�kms_kl\mxl�k\hb�j_dhf_g^Zpbb�ih�\u�
[hjm�ihdZaZl_e_c�gZ^_`ghklb��=HKL�������-����=HKL�������-�����Hij_^_�
e_gb_�ihdZaZl_e_c�gZ^_`ghklb�l_kgh�k\yaZgh�k�ihgylbyfb�jZ[hlhkihkh[gh�
]h� khklhygby� b� hldZaZ��JZ[hlhkihkh[gh_� khklhygb_� -� wlh� lZdh_� khklhygb_�
h[t_dlZ��ijb�dhlhjhf�hg�kihkh[_g�\uihegylv�aZ^Zggu_�nmgdpbb��khojZgyy�
agZq_gby� aZ^Zgguo� iZjZf_ljh\� \� ij_^_eZo�� mklZgh\e_gguo� ghjfZlb\gh-
l_ogbq_kdhc�^hdmf_glZpb_c� 

HldZa� -�wlh�kh[ulb_��aZdexqZxs__ky�\�gZjmr_gbb�jZ[hlhkihkh[ghklb�
h[t_dlZ�� >ey� hp_gdb� gZ^_`ghklb� ba^_ebc�� dhlhju_� fh]ml� gZoh^blvky� \�
^\mo� \hafh`guo� khklhygbyo� -� jZ[hlhkihkh[ghf� b� g_jZ[hlhkihkh[ghf�
ijbf_gyxl�ke_^mxsb_�ihdZaZl_eb��kj_^g__�\j_fy�jZ[hlu�^h�\hagbdgh\_�
gby�hldZaZ�Lkj -�gZjZ[hldZ�^h�i_j\h]h�hldZaZ��kj_^g__�\j_fy�jZ[hlu��ijb�

oh^ys__ky�gZ�h^bg�hldZa� L -�gZjZ[hldZ�gZ�hldZa��bgl_gkb\ghklv�hldZah\�λ 
(t)�� iZjZf_lj� ihlhdZ� hldZah\ω(t)�� kj_^g__� \j_fy� \hkklZgh\e_gby� jZ[hlh�
kihkh[gh]h� khklhygby� t\�� \_jhylghklv� [_ahldZaghc� jZ[hlu� aZ� \j_fy� t[P 
(t)] ��dhwnnbpb_gl�]hlh\ghklb�Dr. 

<� ijhp_kk_� wdkiemZlZpbb� ba^_ebc� \Z`gh_� agZq_gb_� bf__l� ^he]h\_q�
ghklv�bo�kem`[u��>he]h\_qghklv�-�wlh�k\hckl\h�ba^_eby�khojZgylv�jZ[hlh�
kihkh[ghklv� ^h� gZklmie_gby� ij_^_evgh]h� khklhygby� ijb� mklZgh\e_gghc�
kbkl_f_�l_ogbq_kdh]h�h[kem`b\Zgby�b�j_fhglZ��Ij_^_evgh_�khklhygb_�ba�
^_eby�hij_^_ey_lky�\�aZ\bkbfhklb�hl�_]h�ko_fh-dhgkljmdlb\guo�hkh[_ggh�
kl_c��j_`bfZ� wdkiemZlZpbb�b� kn_ju�bkihevah\Zgby��IhdZaZl_ev��oZjZdl_�
jbamxsbc�^he]h\_qghklv�ba^_eby�ih�gZjZ[hld_��gZau\Z_lky�j_kmjkhf��ih�
dZe_g^Zjghfm�\j_f_gb�-�kjhdhf�kem`[u��JZaebqZxl�j_kmjk�b�kjhd�kem`[u�
^h� i_j\h]h� dZiblZevgh]h� j_fhglZ�� f_`^m� dZiblZevgufb� j_fhglZfb�� ^h�
\u[jZdh\db� 

Ih^�l_ogheh]bqghklvx�dhgkljmdpbb�ba^_eby�ihgbfZ_lky�kh\hdmighklv�
k\hckl\�dhgkljmdpbb��dhlhju_�h[_ki_qb\Zxl�ba]hlh\e_gb_��j_fhgl�b�l_o�
gbq_kdh_� h[kem`b\Zgb_� ba^_eby� ih� gZb[he__� wnn_dlb\ghc� l_ogheh]bb� \�
kjZ\g_gbb� k� ZgZeh]bqgufb� dhgkljmdpbyfb� ijb� h^bgZdh\uo� mkeh\byo� bo�
ba]hlh\e_gby��wdkiemZlZpbb��ijb�h^gbo�b�l_o�`_�ihdZaZl_eyo�dZq_kl\Z� 
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KhklZ\� jZ[hl� ih� h[_ki_q_gbx� l_ogheh]bqghklb� dhgkljmdpbb� ba^_ebc�
gZ�\k_o�klZ^byo�bo�kha^Zgby�mklZgZ\eb\Z_lky�?^bghc�kbkl_fhc�l_ogheh]b�
q_kdhc� ih^]hlh\db� ijhba\h^kl\Z�?KLII��>ey� dZ`^h]h� ihgylby� l_ogheh�
]bqghklb� mklZgh\e_gu� l_jfbgu�b� hij_^_e_gby� �=HKL� ������-���b�=HKL�
14.205-83). 

<�?KLII�l_ogheh]bqghklv�jZkkfZljb\Z_lky�dZd�kh\hdmighklv�k\hckl\�
dhgkljmdpbb��oZjZdl_jbamxsbo�h^bg�ba�ihdZaZl_e_c�dZq_kl\Z�ba^_eby� 

?^bguf�djbl_jb_f�l_ogheh]bqghklb�dhgkljmdpbb�ba^_eby�y\ey_lky�__�
wdhghfbq_kdZy�p_e_khh[jZaghklv�ijb�aZ^Zgghf�dZq_kl\_�b�ijbgyluo�mkeh�
\byo� ijhba\h^kl\Z�� H[yaZl_evghklv� hljZ[hldb� dhgkljmdpbc� ba^_ebc� gZ�
l_ogheh]bqghklv�gZ�\k_o�klZ^byo�bo�kha^Zgby�mklZgZ\eb\Z_lky�klZg^ZjlZfb�
?KLII� 

JZaebqZxl�ijhba\h^kl\_ggmx��wdkiemZlZpbhggmx�b�j_fhglgmx�l_ogh�
eh]bqghklv�dhgkljmdpbb�ba^_ebc��LDB�� 

Ijhba\h^kl\_ggZy�LDB�ijhy\ey_lky� \� khdjZs_gbb� kj_^kl\�b� \j_f_gb�
gZ� dhgkljmdlhjkdmx� ih^]hlh\dm� ijhba\h^kl\Z� �DII��� l_ogheh]bq_kdmx�
ih^]hlh\dm�ijhba\h^kl\Z��ijhp_kku�ba]hlh\e_gby��\�lhf�qbke_�dhgljhev�b�
bkiulZgby��fhglZ`�\g_�ij_^ijbylby-ba]hlh\bl_ey� 

WdkiemZlZpbhggZy�LDB�ijhy\ey_lky�\�khdjZs_gbb�kj_^kl\�b�\j_f_gb�
gZ�ih^]hlh\dm�d�bkihevah\Zgbx�ba^_eby�ih�gZagZq_gbx�b�l_ogheh]bq_kdh_�
b�l_ogbq_kdh_�h[kem`b\Zgb_��l_dmsbc�j_fhgl��mlbebaZpbx� 

J_fhglgZy� l_ogheh]bqghklv�ijhy\ey_lky�\� khdjZs_gbb� kj_^kl\�b�\j_�
f_gb�gZ�\k_�\b^u�j_fhglh\��djhf_�l_dms_]h� 

=eZ\gufb� nZdlhjZfb�� hij_^_eyxsbfb� lj_[h\Zgby� d� LDB�� y\eyxlky�
\b^�ba^_eby��h[t_f�\uimkdZ��lbi�ijhba\h^kl\Z� 

Kms_kl\m_l� ^\Z� \b^Z� hp_gdb� l_ogheh]bqghklb� dhgkljmdpbb� ba^_ebc��
dZq_kl\_ggZy�b�dhebq_kl\_ggZy� 

DZq_kl\_ggZy� hp_gdZ� oZjZdl_jbam_l� l_ogheh]bqghklv� dhgkljmdpbb� gZ�
hkgh\_�hiulZ�bkihegbl_ey��DZq_kl\_ggZy�kjZ\gbl_evgZy�hp_gdZ�\ZjbZglh\�
dhgkljmdpbb�^himklbfZ�gZ�\k_o�klZ^byo�ijh_dlbjh\Zgby��dh]^Z�hkms_kl\�
ey_lky� \u[hj� emqr_]h� kljmdlmjgh]h� j_r_gby� b� g_� lj_[m_l� hij_^_e_gby�
kl_i_gb�jZaebqby�l_ogheh]bqghklb�kjZ\gb\Z_fuo�\ZjbZglh\��DZq_kl\_ggZy�
hp_gdZ�ijb�kjZ\g_gbb�\ZjbZglh\�dhgkljmdpbb�\�ijhp_kk_�ijh_dlbjh\Zgby�
ba^_eby�ij_^r_kl\m_l�dhebq_kl\_gghc�b�hij_^_ey_l�p_e_khh[jZaghklv�dh�
ebq_kl\_gghc� hp_gdb� b� khhl\_lkl\_ggh� -� aZljZl� \j_f_gb� gZ� hij_^_e_gb_�
qbkeh\uo� agZq_gbc� ihdZaZl_e_c� l_ogheh]bqghklb� kjZ\gb\Z_fuo� \ZjbZg�
lh\� 

Dhebq_kl\_ggZy� hp_gdZ� l_ogheh]bqghklb� dhgkljmdpbb� ba^_eby� \ujZ�
`Z_lky� ihdZaZl_e_f�� qbkeh\h_� agZq_gb_� dhlhjh]h� oZjZdl_jbam_l� kl_i_gv�
m^h\e_l\hj_gby� lj_[h\Zgbc� d� l_ogheh]bqghklb� dhgkljmdpbb�� Dhebq_kl�
\_ggZy� hp_gdZ� l_ogheh]bqghklb� dhgkljmdpbb� ba^_eby� aZ\bkbl� hl� ijbagZ�
dh\�� dhlhju_� kms_kl\_ggh� \ebyxl� gZ� l_ogheh]bqghklv� jZkkfZljb\Z_fhc�
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dhgkljmdpbb�� P_ev� dhebq_kl\_gghc� hp_gdb� l_ogheh]bqghklb� jZajZ[Zlu�
\Z_fhc�dhgkljmdpbb�ba^_eby� -�h[_ki_q_gb_�wnn_dlb\ghc�hljZ[hldb�ba^_�
eby�gZ�l_ogheh]bqghklv�ijb�kgb`_gbb�aZljZl�kj_^kl\�b�\j_f_gb�gZ�__�jZa�
jZ[hldm��l_ogheh]bq_kdmx�ih^]hlh\dm�ijhba\h^kl\Z��ba]hlh\e_gb_��fhglZ`�
\g_�ij_^ijbylby-ba]hlh\bl_ey� 

F_lh^bdZ�hij_^_e_gby�ihdZaZl_e_c�dZq_kl\Z�ijb\_^_gZ�\�bklhqgbd_>���
k����-��@��Ijb�bamq_gbb�fZl_jbZeZ��dZkZxs_]hky�jZkq_lZ�qbke_gguo�agZq_�
gbc�ihdZaZl_e_c�dZq_kl\Z��j_dhf_g^m_lky�l\_j^h�mk\hblv�jZkq_l�ljm^h_f�
dhklb�ba]hlh\e_gby�ba^_eby��_]h�fZl_jbZeh_fdhklb��k_[_klhbfhklb��dhwn�
nbpb_glh\�lhqghklb�b�r_jhoh\Zlhklb� 

Ijb� bamq_gbb� ih^jZa^_eZ� ©DZq_kl\h� ^_lZebª� ihgbfZxl� ]_hf_ljbq_�
kdb_�oZjZdl_jbklbdb�h[jZ[hlZgguo�ih\_joghkl_c�^_lZe_c��r_jhoh\Zlhklv��
\hegbklhklv��nhjfm�\�ijh^hevghf�b�ihi_j_qghf�k_q_gbyo��\aZbfgh_�jZk�
iheh`_gb_� h^ghc� dZdhc-lh� ih\_joghklb� ^_lZeb� hlghkbl_evgh� ^jm]hc��� Z�
lZd`_�nbabdh-f_oZgbq_kdb_�k\hckl\Z�ih\_joghklgh]h�kehy��ijb`h]b��hklZ�
lhqgu_�gZijy`_gby��nZah\u_�b�kljmdlmjgu_�ij_\jZs_gby�b�^j��� 

<ur_�mihfygmlu_�\hijhku��Z�lZd`_�\ebygb_�dZq_kl\Z�^_lZeb�gZ�__�wdk�
iemZlZpbhggu_�k\hckl\Z�j_dhf_g^m_lky�ijhjZ[Zlu\Zlv�ih�>���k�����-149]. 

DZq_kl\_ggZy�^_lZev�ihemqZ_lky�lhevdh�\�lhf�kemqZ_��_keb�gZ�dZ`^hc�ba�
l_ogheh]bq_kdbo� hi_jZpbc� h[_ki_qb\Z_lky� \uiheg_gb_� \k_o� lj_[h\Zgbc��
mdZaZgguo�\�jZ[hq_f�q_jl_`_�aZ]hlh\db�b�]hlh\hc�^_lZeb�� 

<�wlhc�k\yab�jhev�l_ogheh]Z��ijh_dlbjmxs_]h�b�j_Zebamxs_]h��l_ogh�
eh]bq_kdbc� ijhp_kk� ba]hlh\e_gby� ^_lZeb� j_adh� \hajZklZ_l�� ihkdhevdm� hl�
mjh\gy�_]h�ijhn_kkbhgZebafZ�aZ\bkbl�g_�lhevdh�\uimkd�dZq_kl\_gghc�ijh�
^mdpbb��gh�b�__�k_[_klhbfhklv��Ihke_^g__�h[klhyl_evkl\h�hkh[_ggh�\Z`gh�
ijb�jZ[hl_�\�mkeh\byo�jughqghc�wdhghfbdb� 

Ijb� j_r_gbb� \hijhkZ� \uimkdZ� dZq_kl\_gghc� b� dhgdmj_glhkihkh[ghc�
ijh^mdpbb� l_ogheh]� ZgZebabjm_l� \kx� l_ogheh]bx�� gZqbgZy� hl� hi_jZpbb�
ihemq_gby�aZ]hlh\db�b�dhgqZy�hi_jZpb_c�dhgljhey��m^_eyy�]eZ\gh_�\gbfZ�
gb_� ijbf_gy_fuf� l_ogheh]bq_kdbf� f_lh^Zf� b� kj_^kl\Zf� ijhba\h^kl\Z��
kihkh[guf� h[_ki_qblv� lj_[m_fh_� dZq_kl\h� ijb� gZbf_gvr_c� k_[_klhbfh�
klb��Hkh[Zy� jhev� a^_kv�ijbgZ^e_`bl�nbgbrguf� �hdhgqZl_evguf�� hi_jZ�
pbyf��ijb�\uiheg_gbb�dhlhjuo�^hklb]Zxlky�hdhgqZl_evgh�\k_�ihdZaZl_eb�
dZq_kl\Z�^_lZe_c��Nhjfbjh\Zgb_� lj_[m_fuo�k\hckl\�fZl_jbZeZ� aZ]hlh\db�
gZ� nbgbrguo� hi_jZpbyo� f_lh^Zfb� l_ogheh]bq_kdh]h� \ha^_ckl\by� jZk�
kfhlj_gh�\�>���k�����-139]. 

 
3.15. <hijhku�^ey�kZfhijh\_jdb�mk\h_gby�iylh]h�jZa^_eZ 
1.  HoZjZdl_jbamcl_�agZq_gb_�b�^Zcl_�hij_^_e_gb_�dZq_kl\Z�ijh^mdpbb�

ih�=HKL������-����Jhev�klZg^ZjlbaZpbb�\�h[_ki_q_gbb�\ukhdh]h�dZq_kl\Z�
ijh^mdpbb� 

2.  GZah\bl_�ljb�]jmiiu�ihdZaZl_e_c�dZq_kl\Z�=HKL������-79). 
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3.  HoZjZdl_jbamcl_� ihdZaZl_eb�� hij_^_eyxsb_� kl_i_gv� kh\_jr_gkl\Z�
fZrbgu��fhsghklv��DI>��ijhba\h^bl_evghklv��wdhghfbqghklv�� 

4.  GZah\bl_�ijhba\h^kl\_ggh-l_ogheh]bq_kdb_�b�wdkiemZlZpbhggu_�ih�
dZaZl_eb�dZq_kl\Z�� 

5.  Baeh`bl_� ijZ\beZ� Zll_klZpbb� ijhfure_gghc� ijh^mdpbb� ih� ^\mf�
dZl_]hjbyf�dZq_kl\Z��\ukr_c�b�i_j\hc�� 

6.  >Zcl_� hij_^_e_gb_� gZ^_`ghklb� ba^_ebc� b� hoZjZdl_jbamcl_� dhebq_�
kl\_ggu_�ihdZaZl_eb�gZ^_`ghklb��kj_^g__�\j_fy�jZ[hlu�^h�\hagbdgh\_gby�
hldZaZ��gZjZ[hldZ� ^h�i_j\h]h� hldZaZ��bgl_gkb\ghklv� hldZah\�� \_jhylghklv�
[_ahldZaghc�jZ[hlu��dhwnnbpb_gl�]hlh\ghklb�b�^j��� 

7.  Dhfie_dkghklv�ihgylby�gZ^_`ghklb�ba^_eby��\dexqZxs_c�[_ahldZa�
ghklv��^he]h\_qghklv��j_fhglhijb]h^ghklv�b�khojZgy_fhklv� 

8.  Qlh�lZdh_�^he]h\_qghklv�ba^_eby" 
9.  Q_f�oZjZdl_jbam_lky�j_fhglhijb]h^ghklv�ba^_eby" 
10. Qlh�lZdh_�j_kmjk�jZ[hlu�b�kjhd�kem`[u�ba^_eby" 
11. Qlh� gZau\Z_lky�fbdjh]_hf_ljb_c� ih\_joghklb�� dZdh\h� __� \ebygb_�

gZ�wdkiemZlZpbhggmx�gZ^_`ghklv�ba^_eby� 
12. DZd� jZkkqblZlv� iZjZf_lju� r_jhoh\Zlhklb� ih\_joghklb� ih� =HKL�

25142-����Kl�KW<�����-78)? 
13. Qlh�gZau\Z_lky�\hegbklhklvx�ih\_joghklb�b�ih]j_rghklvx�nhjfu�

\�ijh^hevghf�b�ihi_j_qghf�k_q_gbyo�^_lZeb" 
14. Q_f�hij_^_ey_lky�nbabdh-f_oZgbq_kdh_�khklhygb_�ih\_joghklgh]h�

kehy" 
15. Qlh�gZau\Z_lky�ijb`h]hf�\�ih\_joghklghf�keh_�h[jZ[hlZgghc�^_�

lZeb"�Baeh`bl_�imlb�mkljZg_gby�ijb`h]h\�ijb�f_oZgbq_kdhc�h[jZ[hld_� 
16. Qlh�gZau\Z_lky�hklZlhqgufb�gZijy`_gbyfb��HG��\�ih\_joghklghf�

keh_��dZdb_�HG�gZau\Zxlky�l_ogheh]bq_kdbfb" 
17. DZd�\ebyxl�hklZlhqgu_�gZijy`_gby�b�ijb`h]b�gZ� wdkiemZlZpbhg�

gmx�gZ^_`ghklv�^_lZe_c" 
18. DZdh\Z�f_lh^bdZ�baf_j_gby�ijb`h]h\�b�hklZlhqguo�gZijy`_gbc�\�

ih\_joghklghf�keh_�^_lZe_c" 
19. DZdbfb�l_ogheh]bq_kdbfb�f_lh^Zfb�^hklb]Zxlky�\�ih\_joghklghf�

keh_�k`bfZxsb_�hklZlhqgu_�gZijy`_gby" 
20. Qlh�lZdh_�bkdmkkl\_ggh_�b�_kl_kl\_ggh_�©klZj_gb_ª�aZ]hlh\hd���^ey�

q_]h�hgh�ijbf_gy_lky" 
21. DZd�baf_gyxlky�k\hckl\Z�ih\_joghklgh]h�kehy�^_lZe_c�ijb�f_oZgb�

q_kdhc�h[jZ[hld_" 
22. DZdb_�k\hckl\Z�fZl_jbZeZ�aZ]hlh\db�h[_ki_qb\Zxlky�gZ�nbgbrguo�

hi_jZpbyo"�GZah\bl_� l_ogheh]bq_kdb_�f_lh^u�� dhlhju_�iha\heyxl�ihem�
qblv�dZq_kl\_gguc�ih\_joghklguc�kehc�gZ�nbgbrguo�hi_jZpbyo� 
 

3.16. Ijh]jZffZ�r_klh]h�jZa^_eZ 
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L_hjby�jZaf_jguo�p_i_c� 
Hkgh\gu_� ihgylby� b� hij_^_e_gby�� DeZkkbnbdZpby� jZaf_jguo� p_i_c��

F_lh^bdZ� \uy\e_gby� dhgkljmdlhjkdbo� b� l_ogheh]bq_kdbo� jZaf_jguo� p_�
i_c��Hkgh\gh_�mjZ\g_gb_�jZaf_jghc�p_ib��Ih]j_rghklv�aZfudZxs_]h�a\_�
gZ��J_r_gb_�jZaf_jguo�p_i_c�ih�f_lh^m�fZdkbfmfZ-fbgbfmfZ�b�\_jhyl�
ghklghfm�f_lh^m�� J_r_gb_� ijyfhc� b� h[jZlghc� aZ^Zqb��Imlb� ih\ur_gby�
lhqghklb� aZfudZxs_]h� a\_gZ�� mf_gvr_gb_f� ihey� ^himkdZ� gZ� khklZ\eyx�
sb_� a\_gvy�� qbkeZ� khklZ\eyxsbo� a\_gv_\�� \_ebqbgu� i_j_^Zlhqguo� hlgh�
r_gbc��F_lh^u�^hklb`_gby�lhqghklb�aZfudZxs_]h�a\_gZ��iheghc��g_ihe�
ghc��]jmiih\hc�\aZbfhaZf_gy_fhklb��ijb]hgdb�b�j_]mebjh\db� 

 
3.17. Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�r_klh]h�jZa^_�

eZ� 
FZl_jbZe�r_klh]h�jZa^_eZ�ih^jh[gh�baeh`_g�\�>���QZklv����k�����-633]. 

A^_kv�`_�ijb\_^_gu�dhgdj_lgu_�ijZdlbq_kdb_�ijbf_ju�j_r_gby�aZ^Zq�ih�
jZaf_jguf� p_iyf�� Ihwlhfm� j_dhf_g^m_lky� ijhjZ[hldZ� \ur_gZa\Zggh]h�
bklhqgbdZ� ijb� kZfhklhyl_evghc� ih^]hlh\d_� d� \uiheg_gbx� dhgljhevgh]h�
aZ^Zgby�ih�l_ogheh]bb�fZrbghkljh_gby. 

 
3.18. <hijhku�^ey�kZfhijh\_jdb�mk\h_gby�r_klh]h�jZa^_eZ� 
1.  Qlh� gZau\Z_lky� jZaf_jghc� p_ivx��DZdb_� l_ogbq_kdb_� aZ^Zqb� j_rZ�

xlky�k�ihfhsvx�jZaf_jguo�p_i_c� 
2.  DZdb_�jZaf_jgu_�p_ib�agZ_l_"�Qlh�gZau\Z_lky�aZfudZxsbf�a\_ghf�

b�khklZ\eyxsbfb�a\_gvyfb" 
3.  DZdb_� a\_gvy�gZau\Zxlky� m\_ebqb\Zxsbfb�b� mf_gvrZ_fufb"��GZ�

ibrbl_�hkgh\gh_�mjZ\g_gb_�jZaf_jghc�p_ib� 
4.  DZdb_�f_lh^u�j_r_gby�jZaf_jguo�p_i_c�ba\_klgu" 
5.  GZ� hkgh\Zgbb� dZdbo�nhjfme� j_rZxlky� jZaf_jgu_� p_ib� ih� f_lh^m�

fZdkbfmfZ�b�fbgbfmfZ" 
6.  DZdb_�nhjfmeu�bkihevamxlky�ijb�j_r_gbb�jZaf_jguo�p_i_c�ih�\_�

jhylghklghfm�f_lh^m" 
7.  DZd�j_rZ_lky�ijyfZy�aZ^ZqZ�jZaf_jghc�p_ib" 
8.  DZd�j_rZ_lky�h[jZlgZy�aZ^ZqZ�jZaf_jghc�p_ib" 
9.  DZdb_�f_lh^u�^hklb`_gby�lhqghklb�aZfudZxs_]h�a\_gZ�ba\_klgu" 
10. <�q_f� kmlv�f_lh^Z�iheghc�b�g_iheghc� \aZbfhaZf_gy_fhklb��dh]^Z�

hg�bkihevam_lky" 
11. <� q_f� kmlv� f_lh^Z� ]jmiih\hc� \aZbfhaZf_gy_fhklb�� h[eZklv� _]h�

ijbf_g_gby" 
12. DZd�\uy\eyxlky�dhgkljmdlhjkdb_�b�l_ogheh]bq_kdb_�jZaf_jgu_�p_�

ib" 
13. <�q_f�kmlv�f_lh^Z�ijb]hgdb" 
14. <�q_f�kmlv�f_lh^Z�j_]mebjh\db" 
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3.19. Ijh]jZffZ�k_^vfh]h�jZa^_eZ 
BgnhjfZpbhggh_� h[_ki_q_gb_� ijhba\h^kl\_ggh]h� ijhp_kkZ�� Ihgylb_�

h[�bgnhjfZpbb��GZagZq_gb_�b�jhev�l_ogheh]bq_kdhc�bgnhjfZpbb�\�ijhba�
\h^kl\_gghf�ijhp_kk_��BgnhjfZpbhgguc�ijhp_kk�gZ� jZ[hq_f�f_kl_��Bg�
nhjfZpbhggu_�aZ^Zqb��bo�\hagbdgh\_gb_�b�j_r_gb_�\�g_Z\lhfZlbabjh\Zg�
ghf� b� Z\lhfZlbabjh\Zgghf� ijhba\h^kl\_gghf� ijhp_kk_��MijZ\e_gb_� oh�
^hf�ijhba\h^kl\_ggh]h�ijhp_kkZ� 

 
3.20. Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�k_^vfh]h�jZa^_�

eZ 
;_a�bgnhjfZpbb�h�oh^_�ijhba\h^kl\_ggh]h�ijhp_kkZ�ba]hlh\e_gby�ijh�

^mdpbb�g_\hafh`gh�j_rZlv�aZ^Zqb��k\yaZggu_�k�\uimkdhf�dZq_kl\_gghc�b�
dhgdmj_glhkihkh[ghc� ijh^mdpbb�� Ihwlhfm� ihemq_gbx� ^hklh\_jghc� bg�
nhjfZpbb�gZ�jZ[hq_f�f_kl_�ijb^Z_lky�i_j\hkl_i_ggh_�agZq_gb_�dZd�\�Z\�
lhfZlbabjh\Zgghf��lZd�b�g_Z\lhfZlbabjh\Zgghf�ijhba\h^kl\_� 

Ijb�bamq_gbb�wlh]h�jZa^_eZ�j_dhf_g^m_lky�mk\hblv�fZl_jbZe�ih� >���k��
25-��@� djb\u_� jZkij_^_e_gby� ih]j_rghkl_c� h[jZ[hldb� gZ� f_lZeehj_`m�
sbo�klZgdZo�b�hp_gdm�lhqghklb�h[jZ[hldb�gZ�bo�hkgh\_��KlZlbklbq_kdbc�
f_lh^�hp_gdb�lhqghklb�ijbf_gbf�\�mkeh\byo�ijhba\h^kl\Z�[hevrh]h�qbk�
eZ�h^bgZdh\uo�^_lZe_c��h[jZ[Zlu\Z_fuo�gZ�gZkljh_gguo�klZgdZo�� 

G_ij_ju\gmx�bgnhjfZpbx�h�oh^_�l_ogheh]bq_kdh]h�ijhp_kkZ�ihemqZ�
xl�gZ�hkgh\_�lhq_qguo�b�lhqghklguo�^bZ]jZff��Ijbf_g_gb_�djb\uo�jZk�
ij_^_e_gby�� lhq_qguo� b� lhqghklguo� ^bZ]jZff� ih^jh[gh� baeh`_gh� \� >���
k���-��@��GZ� hkgh\Zgbb�bgnhjfZpbb� h� lhqghklb� h[jZ[Zlu\Z_fuo�ih\_jo�
ghkl_c�\hagbdZxl�aZ^Zqb�dhjj_dlbjh\db�oh^Z�l_ogheh]bq_kdh]h�ijhp_kkZ��
<�Z\lhfZlbabjh\Zgghf�ijhba\h^kl\_�^ey�wlh]h�\\h^yl�\�l_ogheh]bq_kdmx�
kbkl_fm�ijb[hju�Zdlb\gh]h�dhgljhey��dhlhju_�g_ij_ju\gh�dhgljhebjmxl�
jZaf_j�h[jZ[Zlu\Z_fhc�ih\_joghklb��DZd� lhevdh�jZaf_j�ihiZ^Z_l�\�ihe_�
^himkdZ��ijb[hj�Zdlb\gh]h�dhgljhey�ih^Z_l�we_dljbq_kdbc�kb]gZe�gZ�hklZ�
gh\dm�ijhp_kkZ�h[jZ[hldb��Ijbf_gyxlky�mki_rgh�lZd`_�Z\lhih^gZeZ^qb�
db��ih^gZkljZb\Zxsb_ky 
kbkl_fu�� dhlhju_� ih� f_j_� baghkZ� j_`ms_]h� bgkljmf_glZ� b� m\_ebq_gby�
jZaf_jh\� \uoh^ysbo�ba� ahgu�h[jZ[hldb�^_lZe_c�ih^Z_lky� we_dljbq_kdbc�
kb]gZe� gZ� ih^\h^� j_`ms_c� \_jrbgu� j_apZ�beb�rebnh\Zevgh]h� djm]Z�ih�
gZijZ\e_gbx�d�h[jZ[Zlu\Z_fhc�aZ]hlh\db� 
 

3.21. <hijhku�^ey�kZfhijh\_jdb�mk\h_gby�k_^vfh]h�jZa^_eZ 
��Qlh�gZau\Z_lky�bgnhjfZpb_c" 
2.  DZd�ihemqZxl�bgnhjfZpbx�gZ�jZ[hq_f�f_kl_" 
3.  DZdb_�aZ^Zqb�j_rZxl�k�ihfhsvx�bgnhjfZpbb��ihklmiZxs_c�k�dhg�

dj_lghc�l_ogheh]bq_kdhc�hi_jZpbb" 
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4.  Qlh�lZdh_�ihlhd�bgnhjfZpbb��]^_�hg�bkihevam_lky" 
5.  DZd�hkms_kl\ey_lky�mijZ\e_gb_�oh^hf�ijhba\h^kl\_ggh]h�ijhp_kkZ�

gZ�hkgh\_�g_ij_ju\gh�ihklmiZxs_c�bgnhjfZpbb�h�_]h�ijhl_dZgbb" 
6.  DZdb_� djb\u_� jZkij_^_e_gby� ihdZaZl_e_c� lhqghklb� b� dZq_kl\Z� ba�

\_klgu" 
7.  DZd�kljhyl�lhqghklgu_�^bZ]jZffu" 
8.  >ey�q_]h�kem`Zl�kj_^kl\Z�Zdlb\gh]h�dhgljhey" 
9.  DZd�jZ[hlZxl�Z\lhih^gZeZ^qbdb�b�Z^Zilb\gu_�kbkl_fu" 
10. DZdmx�jhev�b]jZxl�kbkl_fu�Z^Zilb\gh]h�dhgljhey" 

 
3.22. Ijh]jZffZ�\hkvfh]h�jZa^_eZ 
H[_ki_q_gb_� wnn_dlb\ghklb� ijhba\h^kl\_ggh]h� ijhp_kkZ�� AZljZlu�

\j_f_gb� gZ� \uiheg_gb_� l_ogheh]bq_kdhc� hi_jZpbb�� l_ogheh]bq_kdh]h�
ijhp_kkZ�� ijhba\h^kl\_ggh]h� ijhp_kkZ�� Nhg^� \j_f_gb�� GhjfZ� \j_f_gb��
ghjfZ�\ujZ[hldb��Rlmqgh_��rlmqgh-dZevdmeypbhggh_�\j_fy��Ghjfbjh\Z�
gb_� hi_jZpbc��Pbdeh\u_�� \g_pbdeh\u_� ihl_jb� jZ[hq_]h� \j_f_gb��KhdjZ�
s_gb_�pbdeZ�h[jZ[hldb�ba^_eby��H[_ki_q_gb_�jblfbqghklb�jZ[hlu�ijhba�
\h^kl\Z��:\lhfZlbaZpby�ijhba\h^kl\_gguo�ijhp_kkh\��Ljm^hj_kmjkhk[_j_�
]ZxsZy�l_ogheh]by� 

 
3.23. Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�\hkvfh]h�jZa^_�

eZ 
Ljm^h_fdhklv� \uiheg_gby� l_ogheh]bq_kdbo�hi_jZpbc� y\ey_lky�djbl_�

jb_f�wnn_dlb\ghklb�l_ogheh]bq_kdh]h�ijhp_kkZ�b�hij_^_ey_lky�gZ�hkgh\_�
l_ogbq_kdb�h[hkgh\Zgguo�ghjf�jZ[hq_]h�\j_f_gb��=HKL�������-82). 

GhjfZ� \j_f_gb� -� j_]eZf_glbjh\Zggh_� \j_fy� \uiheg_gby� g_dhlhjh]h�
h[t_fZ�jZ[hl�\�hij_^_e_gguo�ijhba\h^kl\_gguo�mkeh\byo�h^gbf�beb�g_�
kdhevdbfb�bkihegbl_eyfb�khhl\_lkl\mxs_c�d\ZebnbdZpbb� 

GhjfZ�\ujZ[hldb�-�j_]eZf_glbjh\Zgguc�h[t_f�jZ[hlu��dhlhjZy�^he`�
gZ� [ulv� \uiheg_gZ� \� _^bgbpm� \j_f_gb� \� hij_^_e_gguo� hj]ZgbaZpbhggh-
l_ogbq_kdbo�mkeh\byo�h^gbf�beb�g_kdhevdbfb�bkihegbl_eyfb�khhl\_lkl�
\mxs_c�d\ZebnbdZpbb� 

<j_fy��dhlhjh_�g_h[oh^bfh�aZljZlblv�jZ[hq_fm�gZ�\uiheg_gb_�h^ghc�
l_ogheh]bq_kdhc�hi_jZpbb�\�jZkq_l_�gZ�h^gm�^_lZev�ghkbl�gZa\Zgb_�rlmq�
gh]h�\j_f_gb��Rlmqgh_�\j_fy�ij_^klZ\ey_l�kh[hc�aZljZlu�\j_f_gb�gZ�l_o�
gheh]bq_kdmx�hi_jZpbx�\�fZkkh\hf�b�_^bgbqghf�ijhba\h^kl\_� 

>ey�k_jbcgh]h�ijhba\h^kl\Z�\j_fy�gZ�\uiheg_gb_�hi_jZpbb�gZau\Z_l�
ky�rlmqgh-dZevdmeypbhgguf�\j_f_g_f� 

AZljZlu�\j_f_gb�gZ�l_ogheh]bq_kdbc�ijhp_kk�f_oZgbq_kdhc�h[jZ[hldb�
-�wlh�kmffZ�\j_f_gb�gZ�\uiheg_gb_�\k_o�l_ogheh]bq_kdbo�hi_jZpbc��\oh�
^ysbo�\�l_ogheh]bq_kdbc�ijhp_kk��KmffZ�\j_f_gb��g_h[oh^bfh]h�gZ�\u�
iheg_gb_� \k_o� l_ogheh]bq_kdbo� ijhp_kkh\� ij_^klZ\ey_l� kh[hc� aZljZlu�
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\j_f_gb�gZ�ijhba\h^kl\_gguc�ijhp_kk��\dexqZxsbc�\�k_[y�l_ogheh]bq_�
kdb_�ijhp_kku� 

Ghjfbjh\Zgb_f� hi_jZpbb� gZau\Z_lky� ijhp_kk� hij_^_e_gby�rlmqgh]h�
beb�rlmqgh-dZevdmeypbhggh]h�\j_f_gb� 

Bf_xlky�ljb�f_lh^Z�mklZgh\e_gby�ghjf�\j_f_gb��gZ�hkgh\_�bamq_gby�
aZljZl�jZ[hq_]h�\j_f_gb�gZ[ex^_gb_f��ih�ghjfZlb\Zf��kjZ\g_gb_f�b�jZk�
q_lhf�ih�lbih\uf�ghjfZf��Ijb�i_j\hf�f_lh^_�ghjfm�\j_f_gb�mklZgZ\eb�
\Zxl�iml_f�bamq_gby�aZljZl�\j_f_gb�g_ihkj_^kl\_ggh�\�ijhba\h^kl\_gguo�
mkeh\byo�gZ�jZ[hqbo�f_klZo��Wlhl�f_lh^�bkihevamxl�^ey�h[h[s_gby�i_j_�
^h\h]h�hiulZ�b�^ey�jZajZ[hldb�ghjfZlb\h\��Ijb�\lhjhf�f_lh^_�ijhba\h^yl�
jZkq_l� ^ebl_evghklb� hi_jZpbb�� bkihevamy� ghjfZlb\u� ^ebl_evghklb� \u�
iheg_gby� hl^_evguo� we_f_glh\� jZ[hlu� �hi_jZpbb��� Ijb� lj_lv_f� f_lh^_�
ghjfbjh\Zgb_� hi_jZpbb� hkms_kl\ey_lky� ijb[eb`_ggh� k� bkihevah\Zgb_f�
lbih\uo�ghjf��I_j\u_�^\Z�f_lh^Z�ghjfbjh\Zgby�ijbf_gyxl�\�k_jbcghf�b�
fZkkh\hf�ijhba\h^kl\Zo��lj_lbc�-�\�_^bgbqghf�b�f_edhk_jbcghf� 

<� Z\lhfZlbabjh\Zgghf� ijhba\h^kl\_� \j_fy� h[jZ[hldb� h^ghc� ^_lZeb�
�pbde��jZ\_g 

Lp� �Lj�o��Lo�o�, 
]^_�Lj�o���Lo�o. -�\j_fy�gZ�\uiheg_gb_�jZ[hqbo�b�ohehkluo�oh^h\��<j_fy�oh�
ehkluo�oh^h\�kqblZ_lky�ihl_j_c�jZ[hq_]h�\j_f_gb��lZd�dZd�ijb�\uiheg_�
gbb� ohehkluo� oh^h\� h[jZ[hldZ� g_� ijhba\h^blky�� <j_fy� ohehkluo� oh^h\�
bkihegbl_evguo�hj]Zgh\�klZgdh\�\oh^bl�\h�\j_fy�pbdeZ�b�ihwlhfm�gZau�
\Z_lky�pbdeh\ufb�ihl_jyfb� 

Djhf_� pbdeh\uo� kms_kl\mxl� \g_pbdeh\u_� ihl_jb�� dhlhju_� \ua\Zgu�
hj]ZgbaZpbhggufb�g_^hklZldZfb��g_�ih^Zeb�\h�\j_fy�aZ]hlh\db�^ey�h[jZ�
[hldb��Z\Zjbcgh_�hldexq_gb_�we_dljhwg_j]bb�b�^j����<g_pbdeh\u_�ihl_jb�
ijb\h^yl�d�g_jblfbqghklb�jZ[hlu�ijhba\h^kl\Z��ihwlhfm�bo�gZ^h�mkljZ�
gylv��GZ^_`gh�b�Z\lhfZlbq_kdb�^_ckl\mxs__�h[hjm^h\Zgb_�iha\hey_l�kh�
djZlblv�pbdeh\u_�b�\g_pbdeh\u_�ihl_jb�\j_f_gb�b�h[_ki_qb\Z_l�\ukhdmx�
ijhba\h^bl_evghklv�ijb�\uiheg_gbb�l_ogheh]bq_kdbo�hi_jZpbc� 

:\lhfZlbaZpby� ijhba\h^kl\_gguo� ijhp_kkh\� iha\hey_l� j_Zebah\Zlv�
ljm^hk[_j_]Zxsb_� l_ogheh]bb�� ih\ukblv� dZq_kl\h� b� kgbablv� k_[_klhb�
fhklv�ba^_ebc��F_lh^bdm�ghjfbjh\Zgby�l_ogheh]bq_kdbo�hi_jZpbc�j_dh�
f_g^m_lky�bamqblv�ih�>���k����-23]. 

 
3.24. <hijhku�^ey�kZfhijh\_jdb�mk\h_gby�\hkvfh]h�jZa^_eZ 
1.  Qlh� ihgbfZ_lky� ih^� nhg^hf� jZ[hq_]h� \j_f_gb� b� \j_f_gb� jZ[hlu�

h[hjm^h\Zgby" 
2.  Qlh�gZau\Z_lky�rlmqguf�b�rlmqgh-dZevdmeypbhgguf�\j_f_g_f" 
3.  DZd�hij_^_ey_lky�rlmqgh_�\j_fy�gZ�l_ogheh]bq_kdmx�hi_jZpbx" 
4.  DZd� hij_^_ey_lky� rlmqgh-dZevdmeypbhggh_� \j_fy� gZ� l_ogheh]bq_�

kdmx�hi_jZpbx" 
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5.  Qlh�lZdh_�ghjfZ�\j_f_gb�b�ghjfZ�\ujZ[hldb" 
6.  Qlh�ihgbfZ_lky�ih^�ghjfbjh\Zgb_f�l_ogheh]bq_kdhc�hi_jZpbb"�DZ�

db_�ljb�f_lh^Z�hij_^_e_gby�ghjf�\j_f_gb�ba\_klgu" 
7.  Qlh�ij_^klZ\ey_l�kh[hc�pbde�h[jZ[hldb��]^_�hg�bkihevam_lky" 
8.  DZdb_�ihl_jb�\j_f_gb�gZau\Zxlky�pbdeh\ufb" 
9.  Qlh�ij_^klZ\eyxl�kh[hc�\g_pbdeh\u_�ihl_jb" 
10. DZd�h[_ki_qb\Z_lky�jblfbqghklv�ijhba\h^kl\Z" 
11. <�q_f�kmlv�ljm^hk[_j_]Zxs_c�l_ogheh]bb" 
 
3.25. Ijh]jZffZ�^_\ylh]h�jZa^_eZ� 
Bkoh^gu_�^Zggu_�^ey�jZajZ[hldb�l_ogheh]bq_kdh]h�ijhp_kkZ�k[hjdb� 
WlZiu� jZajZ[hldb� l_ogheh]bq_kdh]h� ijhp_kkZ� k[hjdb�� Bamq_gb_� kem�

`_[gh]h�gZagZq_gby�fZrbgu��jZ[hqbo�q_jl_`_c��ghjf�lhqghklb��Djblbq_�
kdbc�ZgZeba�khhl\_lkl\by�ghjf�lhqghklb�kem`_[ghfm�gZagZq_gbx��<u[hj�
nhjfu�hj]ZgbaZpbb�ijhba\h^kl\_ggh]h�ijhp_kkZ� k[hjdb�fZrbgu��<u[hj�
f_lh^h\� b� kj_^kl\� ^hklb`_gby� lhqghklb� aZfudZxs_]h� a\_gZ��<uy\e_gb_�
l_ogheh]bq_kdbo�b�dhgkljmdlhjkdbo�jZaf_jguo�p_i_c�b�bo�jZkq_l��JZajZ�
[hldZ�ihke_^h\Zl_evghklb�k[hjdb�fZrbgu��Ihkljh_gb_�ko_fu�k[hjdb��GZ�
agZq_gb_�i_j_oh^h\��h[t_^bg_gb_�bo�\�hi_jZpbx��<u[hj�kj_^kl\�h[e_]q_�
gby�ljm^Z��Ghjfbjh\Zgb_�k[hjhqguo�hi_jZpbc� 

 
������Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�^_\ylh]h�jZa^_�

eZ� 
Bkoh^gufb� ^Zggufb� ^ey� ijh_dlbjh\Zgby� l_ogheh]bq_kdh]h� ijhp_kkZ�

k[hjdb�y\ey_lky�[Zah\Zy��jmdh\h^ysZy�b�kijZ\hqgZy�bgnhjfZpby� 
;Zah\Zy� bgnhjfZpby� \dexqZ_l� ^Zggu_�� kh^_j`Zsb_ky� \� dhgkljmdlhj�

kdhc� ^hdmf_glZpbb� gZ� kh[bjZ_fh_� ba^_eb_�� ijh]jZffZ� \uimkdZ� ^Zggh]h�
ba^_eby�b� kms_kl\mxsZy� l_ogheh]by� k[hjdb� \�mkeh\byo�[Zah\h]h� aZ\h^Z��
Jmdh\h^ys_c�bgnhjfZpb_c�y\eyxlky�^Zggu_��kh^_j`Zsb_ky�\�klZg^ZjlZo�
\k_o� mjh\g_c� gZ� l_ogheh]bq_kdb_� ijhp_kku� b� f_lh^u� mijZ\e_gby� bfb��
h[hjm^h\Zgb_�b�hkgZkldm��\�ijhba\h^kl\_gguo�bgkljmdpbyo�^hdmf_glZpbb�
gZ�^_ckl\mxsb_�b�i_jki_dlb\gu_�_^bgbqgu_��lbih\u_�b�]jmiih\u_�l_ogh�
eh]bq_kdb_� ijhp_kku�� \� deZkkbnbdZlhjZo� l_ogbdh-wdhghfbq_kdhc� bgnhj�
fZpbb�� \� fZl_jbZeZo� ih� \u[hjm� l_ogheh]bq_kdbo� ghjfZlb\h\� �j_`bfh\�
k[hjdb�� ghjf� \j_f_gb�� aZljZl� ljm^Z� b� ^j���� \� ^hdmf_glZpbb� ih� l_ogbd_�
[_ahiZkghklb�b�ijhfure_gghc�kZgblZjbb��KijZ\hqgZy�bgnhjfZpby�\dex�
qZ_l� ^Zggu_�� kh^_j`Zsb_ky� \� l_ogheh]bq_kdhc� ^hdmf_glZpbb� hiulgh]h�
ijhba\h^kl\Z�� \� dZlZeh]Zo�� iZkihjlZo�� kijZ\hqgbdZo�� Zev[hfZo� ijh]j_k�
kb\guo� kj_^kl\� l_ogheh]bq_kdh]h� hkgZs_gby� k[hjdb�� \� hibkZgbyo� ijh�
]j_kkb\guo�kihkh[h\�k[hjdb��\�ieZgbjh\dZo�k[hjhqguo�mqZkldh\��\�f_lh�
^bq_kdbo�fZl_jbZeZo�ih�ijh_dlbjh\Zgbx�b�mijZ\e_gbx�ijhp_kkh\�k[hjdb��
\�ijh]ghaZo�gZmqgh-l_ogbq_kdh]h�ijh]j_kkZ�b�ieZgZo�ih\ur_gby�l_ogbq_�
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kdh]h�mjh\gy�k[hjhqgh]h�ijhba\h^kl\Z��WlZiu�jZajZ[hldb�l_ogheh]bq_kdh�
]h�ijhp_kkZ�k[hjdb�ih^jh[gh�jZkkfhlj_gu�\� >���k�����-����b���@��ihwlhfm�
\ur_mihfygmlu_� \hijhku� ^_\ylh]h� jZa^_eZ� j_dhf_g^m_lky� bamqblv� ih�
\ur_gZa\Zgghfm�bklhqgbdm�>��b���@� 

������<hijhku�^ey�kZfhijh\_jdb�mk\h_gby�^_\ylh]h�jZa^_eZ� 
��DZdZy� bgnhjfZpby� \oh^bl� \� bkoh^gu_� ^Zggu_� ^ey� ijh_dlbjh\Zgby�

l_ogheh]bq_kdh]h�ijhp_kkZ�k[hjdb" 
��DZdb_� hkgh\gu_� wlZiu� jZajZ[hldb� l_ogheh]bq_kdh]h�ijhp_kkZ� k[hj�

db" 
��DZd�ijh\h^yl�ZgZeba�bkoh^guo�^Zgguo�^ey�jZajZ[hldb�l_ogheh]bq_�

kdh]h�ijhp_kkZ�k[hjdb" 
��Baeh`bl_�f_lh^bdm�jZkq_lZ�lZdlZ�b�jblfZ�k[hjdb��hij_^_e_gby�lbiZ�

ijhba\h^kl\Z�b�hj]ZgbaZpbhgghc�nhjfu�k[hjdb" 
��DZdb_�kms_kl\mxl�f_lh^u�^hklb`_gby�lhqghklb�aZfudZxs_]h�a\_gZ" 
��DZd�\uy\eyxlky�dhgkljmdlhjkdZy�b�l_ogheh]bq_kdZy�jZaf_jgZy�p_iv" 
��DZd�ZgZebabjm_lky�kh[bjZ_fh_�ba^_eb_�gZ�l_ogheh]bqghklv" 
��Baeh`bl_�f_lh^bdm�\u[hjZ�ko_fu�[Zabjh\Zgby�kh[bjZ_fuo�^_lZe_c�

ijb�k[hjd_" 
��DZd�jZajZ[Zlu\Z_lky�l_ogheh]bq_kdbc�fZjrjml�k[hjdb" 
���DZd�jZajZ[Zlu\Z_lky�l_ogheh]bq_kdZy�hi_jZpby�k[hjdb" 
���DZd�\uq_jdb\Z_lky�ko_fZ�k[hjdb" 
���DZd�hkms_kl\ey_lky�ghjfbjh\Zgb_�k[hjhqghc�hi_jZpbb" 
 
������Ijh]jZffZ�^_kylh]h�jZa^_eZ� 
Bkoh^gu_�^Zggu_�^ey�jZajZ[hldb�l_ogheh]bq_kdh]h�ijhp_kkZ�ba]hlh\�

e_gby�^_lZeb��WlZiu�ijh_dlbjh\Zgby�l_ogheh]bq_kdh]h�ijhp_kkZ�f_oZgb�
q_kdhc�h[jZ[hldb�^_lZeb��Bamq_gb_�b�ZgZeba�bkoh^ghc�bgnhjfZpbb��Hij_�
^_e_gb_�lbiZ�b�hj]ZgbaZpbhgghc�nhjfu�ijhba\h^kl\Z��<u[hj�f_lh^Z�ih�
emq_gby� aZ]hlh\db��DZq_kl\_ggZy�b�dhebq_kl\_ggZy�hp_gdZ�l_ogheh]bqgh�
klb�^_lZeb��<u[hj�[Za��KhklZ\e_gb_�fZjrjmlZ�h[jZ[hldb�b�\u[hj�h[hjm�
^h\Zgby� 

JZajZ[hldZ�l_ogheh]bq_kdhc�hi_jZpbb�f_oZgbq_kdhc�h[jZ[hldb��JZkq_l�
ijbimkdh\�gZ�f_oZgbq_kdmx�h[jZ[hldm��JZkq_l�j_`bfh\�j_aZgby��Ghjfb�
jh\Zgb_�l_ogheh]bq_kdbo�hi_jZpbc�f_oZgbq_kdhc�h[jZ[hldb� 

 
������Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx�^_kylh]h�jZa^_�

eZ� 
Bamq_gb_�wlh]h�jZa^_eZ�j_dhf_g^m_lky�ih>���k�����-���@�b�>���k����-88]. 

Hkh[h_�\gbfZgb_�ke_^m_l�m^_eblv�hij_^_e_gbx�lbiZ�ijhba\h^kl\Z��lZd�dZd�
hl� lbiZ� ijhba\h^kl\Z� aZ\bkbl� ihkljh_gb_� kZfhc� l_ogheh]bb��Lbi� ijhba�
\h^kl\Z� hij_^_eyxl� hjb_glbjh\hqgh� eb[h� [he__� lhqgh�ih� dhwnnbpb_glm�
aZdj_ie_gby�hi_jZpbc��Ijb�j_r_gbb�dhgljhevgh]h�aZ^Zgby�ih�^bkpbiebg_�



 
 
 
 

50 

©Hkgh\u�l_ogheh]bb�fZrbghkljh_gbyª�klm^_glZf�jZaj_rZ_lky�hij_^_eylv�
lbi�ijhba\h^kl\Z�hjb_glbjh\hqgh�ih�fZkk_�^_lZeb�b�ijh]jZff_�\uimkdZ�\�
]h^�\�khhl\_lkl\bb�k�lZ[ebp_c��� 

Lbi� ijhba\h^kl\Z� ih� dhwnnbpb_glm� aZdj_ie_gby� hi_jZpbc� klm^_glu�
[m^ml�hij_^_eylv�\�ijhp_kk_�\uiheg_gby�ihke_^mxs_]h�dhgljhevgh]h�aZ�
^Zgby� b� \uiheg_gby� dmjkh\h]h� b� ^biehfgh]h� ijh_dlZ��Ke_^m_l� k_jv_agh�
hlg_klbkv�d�\u[hjm�ko_fu�[Zabjh\Zgby�b�aZdj_ie_gby��lZd�dZd�hl�ijZ\bev�
ghklb�j_r_gby�wlh]h�\hijhkZ�aZ\bkbl�lhqghklv�ihemqZ_fuo�jZaf_jh\�^_lZ�
eb�� I_j_qbke_ggu_� \ur_� wlZiu� ijh_dlbjh\Zgby�� gZqbgZy� k� bamq_gby� b�
ZgZebaZ�bkoh^guo�^Zgguo�b�dhgqZy�ghjfbjh\Zgb_f�hi_jZpbc�j_dhf_g^m�
_lky�\uihegylv�ih�>���l����b��@��>�������-13]. 

LZ[ebpZ�� 
Lbi��\b^��fZrbgh�
kljhbl_evgh]h�ijh�

ba\h^kl\Z 

Dhebq_kl\h�h[jZ[Zlu\Z_fuo�\�]h^�^_lZe_c�h^gh]h�gZbf_gh�
\Zgby�b�lbihjZaf_jZ 

 djmiguo�ly`_euo�
[hevrhc�ljm^h_f�
dhklb�k�fZkkhc�
k\ur_����d] 

kj_^gbo�jZaf_jh\�b�
ljm^h_fdhklb�fZk�
khc�hl���^h����d] 

g_[hevrbo�e_]�
dbo�fZehljm^h�
_fdbo�fZkkhc�^h�

8 d] 
?^bgbqgh_��bg^b\b�
^mZevgh_� 

< 5 < 10 < 100 

F_edhk_jbcgh_ 5÷100 10÷200 100÷500 
Kj_^g_k_jbcgh_ 100÷300 200÷500 500÷5000 
Djmighk_jbcgh_ 300÷1000 500÷5000 5000÷50 000 
FZkkh\h_ > 1000 > 5000 > 50 000 

 
Ihke_�\uiheg_gby�gZa\Zgguo�wlZih\�klm^_gl�hnhjfey_l�dhfie_dl�^h�

dmf_glh\�gZ��-��hi_jZpbb�l_ogheh]bq_kdh]h�ijhp_kkZ�f_oZgbq_kdhc�h[jZ�
[hldb�^_lZeb�\�khhl\_lkl\bb�k�mdZaZgbyfb�>��-13] 

3.29. <hijhku�^ey�kZfhijh\_jdb�mk\h_gby�^_kylh]h�jZa^_eZ 
1.  I_j_qbkebl_� bkoh^gu_� ^Zggu_� ^ey� jZajZ[hldb� l_ogheh]bq_kdh]h�

ijhp_kkZ�f_oZgbq_kdhc�h[jZ[hldb�^_lZeb� 
2.  GZah\bl_�hkgh\gu_�wlZiu�ijh_dlbjh\Zgby�l_ogheh]bq_kdh]h�ijhp_k�

kZ�f_oZgbq_kdhc�h[jZ[hldb�^_lZeb� 
3.  DZd� ZgZebabjmxlky�bkoh^gu_� ^Zggu_� ^ey�ijh_dlbjh\Zgby� l_ogheh�

]bq_kdh]h�ijhp_kkZ�f_oZgbq_kdhc�h[jZ[hldb�^_lZeb" 
4.  Qlh� lZdh_� dhwnnbpb_gl� aZdj_ie_gby� hi_jZpbc� b� dZd� hg� \eby_l� gZ�

\u[hj�lbiZ�ijhba\h^kl\Z" 
5.  DZd�ijh\h^yl�wdhghfbq_kdh_�h[hkgh\Zgb_�\u[hjZ�f_lh^Z�ihemq_gby�

aZ]hlh\db" 
6.  GZah\bl_�ihdZaZl_eb��oZjZdl_jbamxsb_�l_ogheh]bqghklv�^_lZeb� 
7.  DZd�\u[bjZxlky�q_jgh\u_�b�qbklh\u_�[Zau" 
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8.  DZd�\u[bjZ_lky�f_lZeehj_`ms__�h[hjm^h\Zgb_�^ey�h[jZ[hldb�^_lZ�
eb" 

9.  DZd�khklZ\ey_lky�l_ogheh]bq_kdbc�fZjrjml�f_oZgbq_kdhc�h[jZ[hldb�
^_lZeb" 

10. DZd�ghjfbjmxl� l_ogheh]bq_kdb_�hi_jZpbb�f_oZgbq_kdhc�h[jZ[hl�
db�^_lZeb" 
 

4.  F_lh^bq_kdb_�mdZaZgby�ih�\uiheg_gbx�dhgljhevguo�aZ^Zgbc 
Ij_`^_�q_f�ijbklmiblv�d�\uiheg_gbx�dhgljhevgh]h� aZ^Zgby�g_h[oh�

^bfh� ijhq_klv� khhl\_lkl\mxsb_� jZa^_eu� ih� gZklhysbf� f_lh^bq_kdbf�
mdZaZgbyf��ijbh[j_klb�j_dhf_g^m_fmx�mq_[gmx�b� kijZ\hqgmx�ebl_jZlm�
jm��IjhjZ[hlZlv�khhl\_lkl\mxsbc�jZa^_e�b�m[_^b\rbkv�ih�hl\_lZf�gZ�\h�
ijhku�^ey�kZfhijh\_jdb�\�l\_j^hf�mk\h_gbb�fZl_jbZeZ��fh`gh�ijbklmiZlv�
d�j_r_gbx�aZ^Zqb�dhgljhevgh]h�aZ^Zgby�ih�ijhjZ[hlZgghfm�jZa^_em� 

:gZeh]bqgh�ihklmiZxl�b�k�aZ^ZqZfb�^jm]bo�jZa^_eh\� 
<� khklZ\� dhgljhevgh]h� aZ^Zgby� ih� ^bkpbiebg_� ©Hkgh\u� l_ogheh]bb�

fZrbghkljh_gbyª� \oh^bl� j_r_gb_� �� aZ^Zq�� jZajZ[hldZ� l_ogheh]bq_kdh]h�
fZjrjmlZ� k[hjdb�b� ko_fu� k[hjdb� maeZ�� Z� lZd`_� jZajZ[hldZ� l_ogheh]bq_�
kdh]h�fZjrjmlZ�ijhp_kkZ�f_oZgbq_kdhc�h[jZ[hldb�dhgdj_lghc�^_lZeb� 

Ijb�j_r_gbb�aZ^Zq�j_dhf_g^m_lky�bkihevah\Zlv�>���������@��]^_�ijb\_�
^_gu�dhgljhevgu_�ijbf_ju�bo�j_r_gby��jZajZ[hldb�fZjrjmlh\�k[hjdb�b�
f_oZgbq_kdhc�h[jZ[hldb�^_lZeb� 

>ey�hnhjfe_gby�fZjrjmlguo�dZjl�gZ�h[jZ[hldm�^_lZeb�j_dhf_g^m_lky�
bkihevah\Zlv� >��@�� <� fZjrjmlgmx� l_ogheh]bx� ^he`gu� \oh^blv� nhjfu��
>����ijbeh`_gb_� �� �k����@��fZjrjmlgu_�dZjlu�ih�nhjf_� ���=HKL� ����-82 
�����k��������@�b�dhgljhey�ih�nhjf_����=HKL�������-85 [ 13, c. 55].  

���<ZjbZglu�dhgljhevguo�aZ^Zgbc 
Ghf_j� \ZjbZglZ� klm^_gl�\u[bjZ_l�ih�^\mf�ihke_^gbf�pbnjZf� k\h_]h�

rbnjZ� 
Ghf_j�\ZjbZglZ��������������������������������� 9   10   11   12   13   14   15 
>\_�ihke_^gb_ 
pbnju�rbnjZ������������������������������������������������������������ 
Ghf_jZ� aZ^Zq�� dhlhju_� g_h[oh^bfh� j_rblv� \� aZ\bkbfhklb� hl� ghf_jZ�

\u[jZggh]h�\ZjbZglZ��ijb\_^_gu�\�lZ[ebp_��� 
 

LZ[ebpZ�� 
Ghf_j 

\ZjbZglZ 
Ghf_jZ�aZ^Zq�ih�bklhqgbdm�>�@ 

 ih�l_hj_lbq_kdbf�jZa^_eZf�
dmjkZ 

ih�k[hjd_ ih�f_oZgbq_kdhc�
h[jZ[hld_ 

1 1.1   1.19   1.27   1.45   1.77 �����jbk���� ������FI 
2 1.2   1.20   1.28   1.46   1.79 �����jbk���� ������FKI 
3 1.4   1.22   1.29   1.47   1.80 �����jbk�3.5 ������KKI 
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4 1.5   1.23   1.31   1.48   1.81 �����jbk���� ������DKI 
5 1.7   1.24   1.32   1.49   1.82 �����jbk���� ������FI 
6 1.8   1.25   1.33   1.50   1.83 �����jbk���� ������KKI 
7 1.9   1.43   1.34   1.52   1.84 �����jbk���� ������DKI 
8 1.10  1.44  1.35   1.53   1.85 �����jbk���� ������FKI 
9 1.11  1.32   1.36   1.54   1.79 �����jbk���� ������KKI 
10 1.12  1.29   1.37   1.55   1.82 �����jbk���� ������FI 
11 1.14  1.27   1.38   1.56   1.83 ������lZ[e����� ������?I 
12 1.19  1.28   1.39   1.57   1.80 �����jbk���� ������DKI 
13 1.20  1.24   1.40   1.59   1.79 �����jbk���� ������FI 
14 1.21  1.25   1.41   1.63   1.77 �����jbk���� ������FKI 
15 1.22  1.20   1.42   1.64   1.81 �����jbk����� ������DKI 

Ijbf_qZgb_��FI�-�fZkkh\h_�ijhba\h^kl\h��DKI�-�djmighk_jbcgh_�ijhba\h^kl\h��KKI�- 
kj_^g_k_jbcgh_� ijhba\h^kl\h��FKI� -� f_edhk_jbcgh_� ijhba\h^kl\h�� ?I� -� _^bgbqgh_�
ijhba\h^kl\h� 
 

Mkeh\by�aZ^Zq��ijb\_^_gguo�\�lZ[e�����^Zgu�\�>�@� 
 

Dhgljhevgu_� aZ^Zgby� hnhjfeyxlky� \� \b^_� ihykgbl_evghc� aZibkdb��
k[jhrxjh\Zgghc�ba�ebklh\�nhjfZlZ�:��kh�kd\haghc�gmf_jZpb_c�kljZgbp� 

I_j_^�j_r_gb_f�aZ^Zqb�ke_^m_l�^he`gu�gZibkZlv�bo�mkeh\by�aZ^Zqb�k�
g_h[oh^bfufb� bkoh^gufb� ^Zggufb� b� jbkmgdZfb�� aZl_f� baeZ]Z_lky� oh^�
j_r_gby�k�jZkq_lZfb��ko_fZfb�b�ihykg_gbyfb��Ko_fZ�k[hjdb�ij_^klZ\ey�
_lky� lZd`_� gZ� ebkl_� nhjfZlZ� :��� Z� l_ogheh]bq_kdZy� ^hdmf_glZpby� -� gZ�
klZg^Zjlguo� nhjfZo�� aZiheg_gguo� q_jgufb� beb� kbgbfb� q_jgbeZfb�� AZ�
iheg_gb_�mdZaZgguo�\ur_�klZg^Zjlguo�nhjf�klZg^Zjlguo�nhjf�dZjZg^Z�
rhf�g_�^himkdZ_lky�� 

Dhgljhevgh_� aZ^Zgb_� ^he`gh� [ulv� k^Zgh� \� ^_dZgZl� aZ[eZ]h\j_f_ggh��
qlh[u�ij_ih^Z\Zl_ev�mki_e�_]h�ijh\_jblv�^h�Zll_klZpbb�klm^_glZ� 

 
 
 
 

KH>?J@:GB? 
 

<\_^_gb_������������������������������������������������������������������������������������������������� 
���H[sb_�f_lh^bq_kdb_�mdZaZgby������������������������.................................... 5 
���Kibkhd�j_dhf_g^m_fhc�ebl_jZlmju����������������������������������������������������� 
���Ijh]jZffZ�^bkpbiebgu�©Hkgh\u�l_ogheh]bb�fZrbgh- 
kljh_gbyª��ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�bamq_gbx� 
ijh]jZffgh]h�fZl_jbZeZ��Dhgljhevgu_�\hijhku�^ey� 
kZfhijh\_jdb���������������������������������������������������������������������������������������������� 
4.  F_lh^bq_kdb_�mdZaZgby�ih�\uiheg_gbx�dhgljhevguo 
aZ^Zgbc�����������������������������������������������������������������..................................... 54 
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