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KhklZ\bl_eb��K�<�=hj[Zq_\��<�B�Qmjdbg 
J_p_ga_glu��dZn_^jZ�Z\lhfZlbabjh\Zgguo�kbkl_f�mijZ\e_gby�KZgdl–�I_l_j[mj]kdh]h�

]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ�Zwjhdhkfbq_kdh]h�ijb[hjhkljh_gby�� 
dZg^��l_og��gZmd�=�K�;jblh\ 

 
Kh^_j`Zlky�f_lh^bq_kdb_�mdZaZgby�^ey�bamq_gby�ijh[e_f�ijh_dlbjh\Zgby�]eh[Zevguo�

\uqbkebl_evguo� k_l_c� k� dhffmlZpb_c�iZd_lh\�b� khh[s_gbc��JZkkfZljb\Zxlky�\hijhku�ih�
ijh_dlbjh\Zgbx� kljmdlmju� jZkij_^_e_gghc� \uqbkebl_evghc� k_lb� b� ih� hij_^_e_gbx�
fZdkbfZevguo� ijhimkdguo� kihkh[ghkl_c�� Hibku\Z_lky� ihklZgh\dZ� aZ^Zqb�
nhjfZebah\Zggh]h� ijh_dlbjh\Zgby� \uqbkebl_evguo� k_l_c� h[s_]h� ihevah\Zgby� k�
jZkij_^_e_gghc� kljmdlmjhc�� ]^_� \� dZq_kl\_� djbl_jby� ijb� kbgl_a_� kljmdlmju� k_lb�
bkihevam_lky�klhbfhklv� 

K� bkihevah\Zgb_f� nhjfZevgh]h� ZiiZjZlZ� ]jZnh\� \� dZq_kl\_� fh^_eb� kh_^bg_gby�
ZiiZjZlguo� kj_^kl\� jZkij_^_e_gguo� \uqbkebl_evguo� k_l_c� hibku\Zxlky� ijb[eb`_ggu_�
w\jbklbq_kdb_� Ze]hjblfu� hilbfbaZpbb� lhiheh]bb� ]eh[Zevguo� \uqbkebl_evguo� k_l_c��
Ijb\h^blky� h^bg� ba� ihimeyjguo� Ze]hjblfh\� hij_^_e_gby� djZlqZcrbo� jZkklhygbc� – 
Ze]hjblf� >_cdklju�� bkke_^m_lky� Ze]hjblf� Nhj^Z-NZed_jkhgZ�� ij_^gZagZq_gguc� ^ey�
gZoh`^_gby�fZdkbfZevgh]h�ihlhdZ�b�fbgbfZevgh]h�jZaj_aZ�\�k_lb� 

Ij_^gZagZq_gu� ^ey� klm^_glh\� ki_pbZevghklb� ����� �<uqbkebl_evgu_� fZrbgu��
dhfie_dku� kbkl_fu� b� k_lb��� klm^_glh\� fZ]bkl_jkdhc� ih^]hlh\db� ih� ki_pbZevghklb� �����
©BgnhjfZlbdZ� b� \uqbkebl_evgZy� l_ogbdZª� b� ^ey� kZfhklhyl_evgh]h� bamq_gby� \hijhkh\�
ijh_dlbjh\Zgby�\uqbkebl_evguo�k_l_c� 

Ih^]hlh\e_gu� d� im[ebdZpbb� dZn_^jhc� \uqbkebl_evguo� kbkl_f� b� k_l_c� KZgdl-
I_l_j[mj]kdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ�Zwjhdhkfbq_kdh]h�ijb[hjhkljh_gby� 
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]hkm^Zjkl\_gguc�mgb\_jkbl_l 
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<<?>?GB? 
GZklhysb_�f_lh^bq_kdb_� mdZaZgby� ihk\ys_gu� ^\mf� gZijZ\e_gbyf� \� ijh_dlbjh\Zgbb��

]eh[Zevguo� \uqbkebl_evguo� k_l_c� k� dhffmlZpb_c� khh[s_gbc� b� iZd_lh\�� Z� bf_ggh��
ijh_dlbjh\Zgbx� kljmdlmju� jZkij_^_e_gghc� \uqbkebl_evghc� k_lb� b� \u[hjm� ijhimkdguo�
kihkh[ghkl_c� 

H[hkgh\Zgghfm� j_r_gbx� wlbo� aZ^Zq� ^he`_g� ij_^r_kl\h\Zlv� \u[hj� Z[hg_glkdbo�
ih^kbkl_f�b�jZkij_^_e_gb_�ih�gbf�ijbdeZ^guo�ijh]jZff� 

J_r_gb_�wlbo�aZ^Zq�jZkkfhlj_gh�\�mq_[ghf�ihkh[bb����� 

���F?LH>U�L?HJBB�=J:NH<�B�IJH?DLBJH<:GB? 
KLJMDLMJ�J:KIJ?>?E?GGUO�<UQBKEBL?EVGUO�K?L?C 

�����IhdZaZl_eb�wnn_dlb\ghklb�ijh_dlbjh\Zgby�
\uqbkebl_evguo�k_l_c 

GZebqb_� fgh`_kl\Z� djbl_jb_\� wnn_dlb\ghklb� nmgdpbhgbjh\Zgby� \uqbkebl_evguo�
k_l_c� h[mkeh\eb\Z_l� fgh]hdjbl_jbZevguc� oZjZdl_j� aZ^Zqb� bo� ijh_dlbjh\Zgby�� >ey�
mijhs_gby�aZ^Zqb�ijh_dlbjh\Zgby�hij_^_eyxl�]eZ\guc�ihdZaZl_ev�wnn_dlb\ghklb��dhlhjuc�
ih^e_`bl� hilbfbaZpbb�� Z� hklZevgu_� ihdZaZl_eb� i_j_\h^yl� \� jZajy^� h]jZgbq_gbc�� <�
aZ\bkbfhklb� hl� hkgh\gh]h� ihdZaZl_ey� wnn_dlb\ghklb� jZaebqZxl� ke_^mxsb_� \ZjbZglu�
ihklZgh\db�aZ^Zq�nhjfZebah\Zggh]h�ijh_dlbjh\Zgby�\uqbkebl_evguo�k_l_c� 

- Kbgl_a�k_lb�ih�djbl_jbx�\j_f_gb�–�hij_^_eblv�lZdmx�kljmdlmjm�\uqbkebl_evghc�
k_lb�� dhlhjZy� h[_ki_qb\Z_l� fbgbfZevgmx� aZ^_j`dm� khh[s_gbc� ijb� aZ^Zgguo�
klhbfhklb�b�gZ^_`ghklb� 

- Kbgl_a�k_lb�ih�djbl_jbx�klhbfhklb�–�ijb�aZ^Zgguo�kj_^g_c�aZ^_j`d_�\�i_j_^Zq_�
khh[s_gbc�� ihdZaZl_eyo� gZ^_`ghklb� k_lb� b� aZ^Zgguo� h[t_fZo� bgnhjfZpbb�
Z[hg_glh\�� ih^e_`Zsbo� h[jZ[hld_� \� k_lb��Kijh_dlbjh\Zlv� k_lv� lZdhc� kljmdlmju��
dhlhjZy�[m^_l�bf_lv�fbgbfZevgmx�klhbfhklv� 

- Kbgl_a� k_lb� ih� djbl_jbx� gZ^_`ghklb� –� ijb� aZ^Zgguo� h[s_c� klhbfhklb� k_lb� b�
kj_^g_c� aZ^_j`d_� \� i_j_^Zq_� khh[s_gbc�� Kijh_dlbjh\Zlv� k_lv�� bf_xsmx�
fZdkbfZevgmx�gZ^_`ghklv� 

>ey�dhff_jq_kdbo�\uqbkebl_evguo�k_l_c�h[s_]h�ihevah\Zgby�gZb[he__�ijb_fe_fuf�
y\ey_lky� kbgl_a� ih� djbl_jbx� klhbfhklb�� Z� ^ey� \uqbkebl_evguo� k_l_c� ki_pbZevgh]h�
gZagZq_gby�–�kbgl_a�ih�djbl_jbx�\j_f_gb�b�gZ^_`ghklb� 

K_lb� i_j_^Zqb� ^Zgguo�� dhlhju_� e_`Zl� \� hkgh\_� \uqbkebl_evguo� k_l_c�� ^_eylky� gZ�
f_`p_gljh\u_��k�jZkij_^_e_gghc�kljmdlmjhc��^ey�h[f_gZ�bgnhjfZpb_c�f_`^m�maeZfb�k_lb��
b�Z[hg_glkdb_��kh�kljmdlmjhc�^_j_\Z��^ey�h[_ki_q_gby�^hklmiZ�Z[hg_glh\�d�k_lb� 

F_lh^u�ijh_dlbjh\Zgby�aZ\bkyl�hl�\b^Z�k_lb�i_j_^Zqb�^Zgguo��LZd�^ey�[he__�ijhkluo�
Z[hg_glkdbo� k_l_c�bkihevamxlky� lhqgu_�f_lh^u�ijh_dlbjh\Zgby�hilbfZevguo�^_j_\v_\��\�
lh� \j_fy� dZd� ^ey� ijh_dlbjh\Zgby� f_`p_gljh\uo� k_l_c� k� jZkij_^_e_gghc� lhiheh]b_c�
bkihevamxlky� ijb[eb`_ggu_� w\jbklbq_kdb_� Ze]hjblfu��DZq_kl\h� ihemqZ_fuo� j_amevlZlh\�
ijb�wlhf�hij_^_ey_lky�l_f��gZkdhevdh�m^Zqgu_�w\jbklbdb�bkihevamxlky�\�Ze]hjblf_� 

<� jZfdZo� ^Zgguo� f_lh^bq_kdbo� mdZaZgbc� fu� [m^_f� jZkkfZljb\Zlv� ebrv�
ijh_dlbjh\Zgb_� jZkij_^_e_gguo� �f_`p_gljh\uo�� \uqbkebl_evguo� k_l_c� h[s_]h�
ihevah\Zgby��]^_�\�dZq_kl\_�djbl_jby�ijb�kbgl_a_�kljmdlmju�k_lb�bkihevam_lky�klhbfhklv��<�
dZq_kl\_� fh^_eb� kh_^bg_gby� ZiiZjZlguo� kj_^kl\� jZkij_^_e_gguo� \uqbkebl_evguo� k_l_c�
bkihevamxlky� ]jZnu�� MaeZf� dhffmlZpbb� \uqbkebl_evghc� k_lb� ijb� wlhf� khihklZ\eyxlky�
\_jrbgZ�� Z�dZgZeZf�i_j_^Zqb�^Zgguo�–�^m]b� ]jZnZ��?keb�\k_�dZgZeu�\uqbkebl_evghc�k_lb�
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y\eyxlky� ^mie_dkgufb� beb� ihem^mie_dkgufb�� lh� khhl\_lkl\mxsbc� ]jZn� [m^_l�
g_hjb_glbjh\Zgguf��?keb�k_lv�bf__l�kbfie_dkgu_�dZgZeu��lh�khhl\_lkl\mxsbc�]jZn�[m^_l�
hjb_glbjh\Zgguf� ]jZnhf� beb� hj]jZnhf�� Hj]jZn� y\ey_lky� [he__� h[sbf� h[t_dlhf�� q_f�
g_hjb_glbjh\Zgguc� ]jZn�� lZd� dZd� ihke_^gbc� ij_h[jZam_lky� \� hj]jZn� ihkj_^kl\hf� aZf_gu�
dZ`^h]h� _]h� j_[jZ� \� iZjm� jZaghgZijZ\e_gguo� ^m]�� Bkoh^y� ba� wlh]h� \� dZq_kl\_� fh^_eb�
\uqbkebl_evghc�k_lb�fu�[m^_f�bkihevah\Zlv�hj]jZnu�b�gZau\Zlv�bo�ijhklh��]jZnu�� 

�����:e]hjblf�hij_^_e_gby�djZlqZcrbo�jZkklhygbc 

Ijb�ijh_dlbjh\Zgbb�jZkij_^_e_gghc�\uqbkebl_evghc�k_lb�g_ij_f_gguf�lj_[h\Zgb_f�
y\ey_lky� k\yaghklv� ]jZnZ� wlhc� k_lb�� Ijbq_f�� \� kemqZ_� hj]jZnZ� j_qv� fh`_l� b^lb� dZd� h�
kbevghc�k\yaZgghklb��dh]^Z�ba��dZ`^hc�\_jrbgu��fh`gh�ihiZklv�\�ex[mx�^jm]mx�\_jrbgm���
lZd� b� h� keZ[hc� k\yaghklb� �dh]^Z� ^ey� g_dhlhjuo� iZj� \_jrbg� ba� h^ghc� \� ^jm]mx� fh`gh�
ihiZklv�� Z� h[jZlgh� –� g_l��� ^ey� hij_^_e_gby� k\yaghklb� ]jZnZ� fh`_l� [ulv� bkihevah\Zg�
Ze]hjblf� hij_^_e_gby� djZlqZcr_]h� jZkklhygby�� >_ckl\bl_evgh�� _keb� \� j_amevlZl_�
\uiheg_gby� Ze]hjblfZ� jZkklhygby� \k_o� \_jrbg� ]jZnZ� hl� g_dhlhjhc� \u^_e_gghc� \_jrbgu�
dhg_qgu��lh�]jZn�[m^_l�k\yaguf��Z�\�ijhlb\ghf�kemqZ_�–�g_l� 

JZkkfhljbf� h^bg� ba� ihimeyjguo� Ze]hjblfh\� hij_^_e_gby� djZlqZcrbo� jZkklhygbc� – 
Ze]hjblf�>_cdklju��Wlhl�Ze]hjblf�hij_^_ey_l�djZlqZcrb_�jZkklhygby�hl�h^ghc�\_jrbgu�
\a\_r_ggh]h�]jZnZ�^h�\k_o�hklZevguo�\_jrbg� 

Ijbf_qZgb_� ��� =jZn� gZau\Z_lky� \a\_r_gguf�� _keb� dZ`^hc� _]h� ^m]_� ijbibkZg� \_k�
�jZkklhygb_�� 

:e]hjblf�y\ey_lky�gZbemqrbf�ih�ihjy^dm�qbkeZ�hi_jZpbc� �keh`_gby�b�kjZ\g_gby��b�
ihjy^hd��jhklZ��_]h�ljm^h_fdhklb�khklZ\ey_l�O(3n2���]^_�n –�qbkeh�\_jrbg�]jZnZ� 

Ijbf_qZgb_����Kbf\he� �H��\�^Zgghf�kemqZ_�ijhbkoh^bl�hl�Zg]ebckdh]h�keh\Z�RUGHU�– 
ihjy^hd� 

H[hagZqbf�q_j_a�G = (V,R)�hjb_glbjh\Zgguc�k\yaguc�]jZn� 
]^_�V = {v1,v2,..., vn}  –�fgh`_kl\h�\_jrbg�]jZnZ� 

R ⊂⊂ V x V   –�fgh`_kl\h�^m]�]jZnZ� 
Imklv�L0 =  ||L0

ij || – (nxn)-fZljbpZ�iheh`bl_evguo�\_kh\�^m]�]jZnZ�G��Ijbq_f��L0
ij  – 

\_k�^m]b��vi, vj). 
?keb� �vi, vj) ⊄⊄ R�� lh� L0

ij  = +∞∞� �� ]^_� +∞∞ –� g_kh[kl\_ggh_� qbkeh� k� _]h� ba\_klgufb�
k\hckl\Zfb�ba�jZkrbj_gghc�kbkl_fu�\_s_kl\_gguo�qbk_e� 

<\_^_f�gZ�we_f_glZo�(n x n)-fZljbp��L = ||Lij|| �lj_ohi_jZg^gmx�hi_jZpbx� 
<i, k, j> = min { L ij , Lik + Lkj  }. 
>ey� m^h[kl\Z� baeh`_gby� Ze]hjblfZ� >_cdklju� [m^_f� kqblZlv�� qlh� lj_[m_lky� gZclb�

djZlqZcrb_�imlb�hl�\_jrbgu�v1�]jZnZ�G. 
BgbpbZebaZpby��imklv�S = { 2, 3,...,n }, Lij  := L0

ij �^ey�\k_o�i, j . 
RZ]����Iheh`blv�κκ� ���b�i_j_clb�d�rZ]m��� 
RZ]����GZclb�i* ��lZdh_��qlh��

M

6M
L

//
�� PLQ


∈
= . 

RZ] 3. S:= S\i*. 
RZ]����>ey�j ⊂⊂ S�\uihegblv�L1i := <1, i*, j> . 
RZ]� ���Ijbk\hblv�κκ=κκ+1� b�� _keb�n ≥≥ κκ�� i_j_clb� d�rZ]m� ���<� ijhlb\ghf� kemqZ_� \_kZ�

djZlqZcrbo�iml_c�gZc^_gu� 
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�����<u[hj�ijhimkdguo�kihkh[ghkl_c�k_l_\uo�dZgZeh\ 

<\_^_f� ihgylb_� ^bZf_ljZ� ]jZnZ�� dhlhjh_� b]jZ_l� \Z`gmx� jhev� ijb� ijh_dlbjh\Zgbb�
kljmdlmj� \uqbkebl_evguo� k_l_c� k� fbgbfZevguf� beb� h]jZgbq_gguf� \j_f_g_f� i_j_^Zqb�
bgnhjfZpbb��>bZf_ljhf�]jZnZ�gZau\Z_lky�fZdkbfZevgZy�^ebgZ�djZlqZcrbo�fZjrjmlh\�\�
]jZn_��fZdkbfmf�[_j_lky�ih�\k_f�iZjZf�\_jrbg�� 

KZfuf� �[_^guf�� ih� qbkem�^m]� k\yaguf� ]jZnhf� y\ey_lky�^_j_\h��Wlhl� ]jZn� h[eZ^Z_l�
l_f� k\hckl\hf�� qlh� f_`^m� dZ`^hc� iZjhc� \_jrbg� kms_kl\m_l� _^bgkl\_ggZy� p_iv��H^gZdh��
mqblu\Zy�g_gZ^_`ghklv�j_Zevguo�dZgZeh\�\uqbkebl_evguo�k_l_c��qZklh�wlh]h�g_^hklZlhqgh��
H^gbf� ba� ihdZaZl_e_c� kljmdlmjghc� `b\mq_klb� \uqbkebl_evguo� k_l_c� y\ey_lky� qbkeh�
g_i_j_k_dZxsboky�g_aZ\bkbfuo�iml_c�f_`^m�iZjZfb� maeh\� k_lb��b� wlhl�ihdZaZl_ev� \Z`gh�
mqblu\Zlv�ijb�ijh_dlbjh\Zgbb�]jZnZ�\uqbkebl_evghc�k_lb� 

Ijbf_qZgb_� ��� K� nhjfZevghc� klhjhgu� ihgylby� p_ib� b� imlb� �fZjrjmlZ�� \� l_hjbb�
]jZnh\� hlebqZxlky��FZjrjml� gZau\Z_lky� p_ivx�� _keb� \k_� _]h�^m]b�
hlebqgu�� ?keb�� djhf_� lh]h�� hlebqgu� \k_� \_jrbgu�� lh� fZjrjml�
gZau\Z_lky�ijhklhc�p_ivx. 

Kms_kl\mxl�^\Z�ihgylby�g_i_j_k_dZxsboky�p_i_c� 
– \_jrbggh-g_i_j_k_dZxsb_ky� p_ib�� dh]^Z� gb� h^gZ� ba� p_i_c� g_� kh^_j`bl� h[sbo�

\_jrbg� 
– g_i_j_k_dZxsb_ky�ih�^m]Zf�p_ib��dh]^Z�gb�h^gZ�ba�p_i_c�g_�kh^_j`bl�h[sbo�^m]� 
GZah\_f� VW-jZa^_eyxsbf� fgh`_kl\hf� fgh`_kl\h� A� ^m]� ]jZnZ�� h[eZ^Zxs__� l_f�

k\hckl\hf��qlh�ex[Zy�^m]Z��ijbgZ^e_`ZsZy�\kydhc�ijhklhc�p_ib�ba�V�\�W��kh^_j`blky�\�A. 
:gZeh]bqgh� VW-hl^_eyxsbf� fgh`_kl\hf� gZah\_f� fgh`_kl\h� B� \_jrbg� ]jZnZ� �g_�

kh^_j`Zs__�V�b�W���h[eZ^Zxs__�l_f�k\hckl\hf��qlh�ex[Zy�ijhklZy�p_iv�ba�V�\�W�ijhoh^bl�
q_j_a�\_jrbgm�ba�B�b�\k_�\_jrbgu��q_j_a�dhlhju_�ijhoh^bl�\kydZy�ijhklZy�p_iv�ba�V�\�W, 
\dexq_gu�\�B. 

Kms_kl\mxl�^\_�\Z`gu_�l_hj_fu��dhlhju_�k\yaZgu�k�bf_g_f�F_g]_jZ. 
L?HJ?F:� ��� FZdkbfZevgh_� qbkeh� \_jrbggh-g_i_j_k_dZxsboky� ijhkluo� p_i_c��

kh_^bgyxsbo� ^\_� jZaebqgu_� g_kf_`gu_� \_jrbgu�V� b�W� ]jZnZ�G�� jZ\gh� fbgbfZevghfm�
qbkem�\_jrbg�\�VW-hl^_eyxs_f�fgh`_kl\_� 

L?HJ?F:� ��� FZdkbfZevgh_� qbkeh� g_i_j_k_dZxsboky� ih� ^m]Zf� ijhkluo� p_i_c��
kh_^bgyxsbo�^\_�jZaebqgu_�\_jrbgu�V�b�W�]jZnZ�G��jZ\gh�fbgbfZevghfm�qbkem�^m]�VW-
jZa^_eyxs_]h�fgh`_kl\Z� 

GZah\_f� jZaj_ahf� lZdh_� jZa^_eyxs__� fgh`_kl\h�� gbdZdh_� kh[kl\_ggh_�
ih^fgh`_kl\h� dhlhjh]h� g_� y\ey_lky� jZa^_eyxsbf�� <� kbem� fbgbfZevghklb� wlh]h� VW -
jZa^_eyxs_]h� fgh`_kl\Z� hgh� fh`_l� kh^_j`Zlv� lhevdh� h^gm� ^m]m�� ijbgZ^e_`ZsZy� \kydhc�
ijhklhc�p_ib�ba�V�\�W. 

L_hj_fZ� �� ih� kms_kl\m� ml\_j`^Z_l�� qlh� aZ^ZqZ� ihbkdZ� qbkeZ� g_i_j_k_dZxsboky� ih�
^m]Zf�p_i_c�wd\b\Ze_glgZ�aZ^Zq_�hij_^_e_gby�fhsghklb�fbgbfZevgh]h�jZaj_aZ� 

IjZdlbq_kdbc� kihkh[� hij_^_e_gby� fbgbfZevgh]h� jZaj_aZ� ^Z_l� l_hj_fZ� Nhj^Z-
NZed_jkhgZ�� >ey� __� nhjfmebjh\db� \\_^_f� ihgylb_� k_lb�� dhlhjh_� \hagbdeh� \� k\yab� k�
jZkkfhlj_gb_f�ljZgkihjlguo�k_l_c� 

K_lv� fh`gh� hij_^_eblv� dZd� ]jZn� beb� hj]jZn� D=(N,R)�� jZkkfZljb\Z_fuc� \f_kl_� k�
nmgdpb_c� b�� ijbibku\Zxs_c� dZ`^hc� ^m]_� (r i, rj)⊂⊂R� g_dhlhjh_� iheh`bl_evgh_� qbkeh�bij , 
gZau\Z_fh_�ijhimkdghc�kihkh[ghklvx� 

<_jrbgu�k_lb��bo�fgh`_kl\h�N��ijbgylh�gZau\Zlv�maeZfb� 
Ih�dZ`^hc�^m]_�(r i, rj) �k_lb�D�fh`_l�ijhl_dZlv�ihlhd�xij ��ijbq_f�0<xij<bij ���^ey�\k_o�L�M� 

��b��� 76

L

ML

L

LM 11M[[ ≠∀=− ∑∑               (1) 
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]^_�maeu�NS b NT�gZau\Zxl�ihexkZfb�beb�bklhqgbdhf�b�klhdhf�khhl\_lkl\_ggh��Ihlhd�
\l_dZ_l� \� k_lv� q_j_a� bklhqgbd� b� \ul_dZ_l� ba� k_lb� q_j_a� klhd�� <_ebqbgZ� ihlhdZ� q_j_a�
^\moihexkgmx�k_lv�k�ihexkZfb�NS�b�NT�jZ\gZ� 

�∑∑ =
M

M7

M

6M
[[                    (2) 

Ijhimkdghc� kihkh[ghklvx� jZaj_aZ� gZah\_f� kmffm� ijhimkdguo� kihkh[ghkl_c�
ijbgZ^e_`Zsbo� _fm� ^m]�� Bf__l� f_klh� aZf_qZl_evguc� j_amevlZl�� gZau\Z_fuc� l_hj_fhc� h�
fZdkbfZevghf�ihlhd_�b�fbgbfZevghf�jZaj_a_� 

L?HJ?F:����Nhj^Z-NZed_jkhgZ���?keb�\�k_lb�kms_kl\m_l�p_iv��b^msZy�ba�NS�\�NT, 
lh�fZdkbfZevguc�ihlhd�ba�NS�\�NT�jZ\_g�fbgbfZevghc�ijhimkdghc�kihkh[ghklb�jZaj_ah\��
jZa^_eyxsbo�maeu�NS�b�NT. 

?keb� l_i_jv� iheh`blv� ijhimkdgmx� kihkh[ghklv� dZ`^hc� ^m]b� jZ\ghc� _^bgbp_�� lh�
ijhimkdgZy�kihkh[ghklv�fbgbfZevgh]h�jZaj_aZ�^Zkl�qbkeh�g_aZ\bkbfuo�ih�^m]Zf�p_i_c� 

>ey� j_r_gby� aZ^Zqb� hij_^_e_gby� qbkeZ� \_jrbggh-g_aZ\bkbfuo� p_i_c� ^hklZlhqgh�
dZ`^uc� ma_e� �djhf_� bklhqgbdZ� b� klhdZ�� aZf_gblv� iZjhc� maeh\� b� kh_^bgyxs_c� bo� ^m]hc�
lZdbf�h[jZahf��dZd�ihdZaZgh�gZ�jbk��� 

 

Jbk��1 

IjhimkdgZy�kihkh[ghklv�ihemq_gghc�k_lb��k�_^bgbqgufb�ijhimkdgufb�kihkh[ghklyfb�
^m]��^Zkl�qbkeh�g_aZ\bkbfuo�p_i_c� 

�����GZoh`^_gb_�fZdkbfZevgh]h�ihlhdZ�\�^\moihexkghc�k_lb 

JZkkfhljbf� l_i_jv� Ze]hjblf�Nhj^Z-NZed_jkhgZ�� ij_^gZagZq_gguc� ^ey� gZoh`^_gby�
fZdkbfZevgh]h�ihlhdZ�b�fbgbfZevgh]h�jZaj_aZ�\�k_lb� 

:e]hjblf� gZqbgZ_lky� k� ijhba\hevgh]h� ihlhdZ�ba�bklhqgbdZ�NS� \� klhd�NT��:e]hjblf�
khklhbl�\�kbkl_fZlbq_kdhf�ihbkd_�\k_o�\hafh`guo�iml_c�bo�NS�\�NT��m\_ebqb\Zxsbo�ihlhd�
�ijhp_kk� jZkklZgh\db� ihf_lhd��� b� \� khhl\_lkl\mxs_f� m\_ebq_gbb� ihlhdZ� �baf_g_gb_�
ihlhdZ�� 

R:= 1��Ijhp_kk�jZkklZgh\db� �ihf_lhd��GZ�rZ]_���dZ`^uc�ma_e�gZoh^blky�\�h^ghf�ba�
lj_o�khklhygbc� 

–��g_�ihf_q_g�� 
–��ihf_q_g�b�g_�ijhkfhlj_g�� 
–��ihf_q_g�b�ijhkfhlj_g�� 
<gZqZe_� \k_� maeu� g_� ihf_q_gu��Ihf_ldZ� ijhba\hevgh]h� maeZ� \k_]^Z� khklhbl� ba� ^\mo�

qZkl_c��I_j\Zy�qZklv�–�bg^_dk�maeZ�Ni��dhlhjuc�mdZau\Z_l��qlh�fh`gh�ihkeZlv�ihlhd�ba�Ni�\�
Nj ��<lhjZy�qZklv�ihf_ldb�–�qbkeh��mdZau\Zxs__�fZdkbfZevgmx�\_ebqbgm�ihlhdZ��dhlhjuc�
fh`gh�ihkeZlv�ba�bklhqgbdZ�NS�\�Nj ��g_�gZjmrZy�h]jZgbq_gbc�gZ�ijhimkdgu_�kihkh[ghklb�
^m]��Ij_`^_�\k_]h�bklhqgbd�NS�ihemqZ_l�ihf_ldm� �S+, E(s)= ∞∞���I_j\Zy�qZklv�wlhc�ihf_ldb�
hagZqZ_l��qlh�fh`gh�ihkeZlv�ihlhd�ba�maeZ�NS�\�wlhl�ma_e��kbf\he�∞∞�hagZqZ_l��qlh�\_ebqbgZ�
ihlhdZ�g_�h]jZgbq_gZ�k\_jom��L_i_jv�ma_e�NS� �ihf_q_g�b�g_�ijhkfhlj_g���:�\k_�hklZevgu_�
maeu��g_�ihf_q_gu�� 
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<u[_j_f�ex[hc�ihf_q_gguc�b�g_�ijhkfhlj_gguc�ma_e�Nj ��Imklv�hg�bf__l�ihf_ldm��i+, 
E(j) ��beb��i–, E(j)). 

>\Z� maeZ� [m^_f� gZau\Zlv� khk_^gbfb�� _keb� hgb� kh_^bg_gu� ^m]hc�� Ba� \k_o� maeh\��
khk_^gbo�k�Nj ��\u^_ebf�l_�maeu�Nk��dhlhju_�g_�ihf_q_gu�b�^ey�dhlhjuo�xjk  < bjk  . 

Ijbibr_f�dZ`^hfm�maem�Nk�ihf_ldm��j+, E(k) ����]^_�E(k)=min { E(j), b jk  – xjk  }. 
LZdb_�maeu�Nk�l_i_jv��ihf_q_gu�b�g_�ijhkfhlj_gu���Ihke_�wlh]h�\k_f�khk_^gbf�k�Nj 

maeZf�Nk��dhlhju_�g_�ihf_q_gu�b�^ey�dhlhjuo�xkj �!����ijbibku\Z_f�ihf_ldm��j–, E(k)), 
]^_�E(k)=min { E(j), x kj  }. 

LZdb_�maeu�Nk�l_i_jv�lZd`_��ihf_q_gu�b�g_�ijhkfhlj_gu���K_cqZk�\k_�maeu��khk_^gb_�
k�Nj ��bf_xl�ihf_ldb��Lh]^Z�ma_e�Nj kqblZ_lky�ihf_q_gguf�b�ijhkfhlj_gguf��b�_]h�fh`gh�
[hevr_�g_�jZkkfZljb\Zlv�gZ�wlhf�rZ]_� 

Fh`_l�hdZaZlvky��qlh�g_dhlhju_�khk_^gb_�k�Nj �maeu�ihf_q_gu��Z�hklZevgu_�g_�fh]ml�
[ulv�ihf_q_gu��eb[h�\k_�khk_^gb_�k�Nj �maeu�g_�fh]ml�[ulv�ihf_q_gu���<�lZdbo�kemqZyo�ma_e�
Nj �lZd`_�kqblZ_lky�ihf_q_gguf�b�ijhkfhlj_gguf��AgZdb���+���b���–��\�i_j\hc�qZklb�ihf_lhd�
mdZau\Zxl��dZd�^he`_g�f_gylvky�ihlhd�gZ�rZ]_��� 

Ijh^he`bf� ijbibku\Zlv� ihf_ldb� maeZf�� dhlhju_� y\eyxlky� khk_^gbfb� ^ey�
ihf_q_gguo�b�g_�ijhkfhlj_gguo�maeh\�^h�l_o�ihj��ihdZ�eb[h�ma_e�NT�hdZ`_lky�ihf_q_gguf��
eb[h�g_evay�[m^_l�[hevr_�ihf_lblv�gb�h^bg�ma_e�b�klhd�NT�hdZ`_lky�g_ihf_q_gguf��?keb�
NT�g_�fh`_l�[ulv�ihf_q_g�� lh�g_�kms_kl\m_l�imlb�ba�NS�\�NT��m\_ebqb\Zxs_]h�ihlhd��b��
ke_^h\Zl_evgh�� ihemq_gguc� ihlhd�fZdkbfZe_g��?keb�`_�NT� ihf_q_g�� lh� gZ�rZ]_� ��fh`gh�
gZclb�imlv��m\_ebqb\Zxsbc�ihlhd� 

R:=����Baf_g_gb_�ihlhdZ��Ij_^iheh`bf��qlh�klhd�NT�bf__l�ihf_ldm��k+, E(t)���Lh]^Z�
aZf_gbf�xkt �gZ� �xkt + E(t)���?keb�`_�hg�bf__l�ihf_ldm� (k–, E(t))��lh�xkt �aZf_gbf�gZ� �xkt – 
E(t)��� AZl_f� \� ex[hf� ba� wlbo� kemqZ_\� i_j_oh^bf� d� maem�Nk��<hh[r_�� _keb� ma_e�Nk bf__l�
ihf_ldm��j+, E(k) ���lh�xjk �aZf_gbf�gZ��xjk  +E(k)���b�i_j_c^_f�d�maem�Nj ��?keb�ma_e�Nk bf__l�
ihf_ldm��j–, E(k))��lh�xkj aZf_gbf�gZ��xkj – E(k)��b�i_j_c^_f�d�maem�Nj ��Ihke_�wlh]h�khlj_f�
\k_�klZju_�ihf_ldb�maeh\�b�\gh\v�i_j_c^_f�d�rZ]m��� 

�����HilbfbaZpby�kljmdlmju�k_lb�k�bkihevah\Zgb_f�O-
ljZgknhjfZpbc�Kl_c]ebpZ 

JZkkfhljbf� l_i_jv� g_ihkj_^kl\_ggh� h^bg� ba� Ze]hjblfh\� hilbfbaZpbb� kljmdlmju�
jZkij_^_e_gghc� \uqbkebl_evghc� k_lb�� Wlhl� Ze]hjblf� bkihevam_l� \� dZq_kl\_� djbl_jby�
klhbfhklv��Z�h]jZgbq_gby�ij_^klZ\e_gu�mdZaZgb_f�qbkeZ�g_i_j_k_dZxsboky�ih�^m]Zf�p_i_c�
f_`^m�iZjZfb�maeh\� k_lb��:e]hjblf�ijbf_gbf�d�k_lyf�k�^mie_dkgufb�dZgZeZfb�i_j_^Zqb�
^Zgguo� 

:e]hjblf� gZqbgZ_l� jZ[hlm� k� ]_g_jZpbb� ihegh]h� ]jZnZ� b� aZl_f� ihke_^h\Zl_evgh�
iulZ_lky� \u[jhkblv� ba� g_]h� j_[jh� aZ� j_[jhf�� \u[bjZy� bo� k� ihfhsvx� ^ZlqbdZ� kemqZcguo�
qbk_e�� ?keb� ijb� wlhf� lj_[h\Zgby� ih� k\yaghklb� b� qbkem� j_[_jgh� g_aZ\bkbfuo� iml_c�
m^h\e_l\hjyxlky�� lh� j_[jh� m^Zey_lky�� ?keb� ih^jy^� hij_^_e_ggh_� qbkeh� lZdbo� ihiulhd�
[_amki_rgu�� lh� ihemq_gZ� [Zah\Zy� kljmdlmjZ� b� Ze]hjblf� i_j_oh^bl� d� ke_^mxs_fm� wlZim�
hilbfbaZpbb�kljmdlmju�k_lb� 

Wlhl�wlZi�khklhbl�\�ihke_^h\Zl_evghf�ijbf_g_gbb�lZd�gZau\Z_fuo�O-ljZgknhjfZpbc�
Kl_c]ebpZ� 

Kmlv�O-ljZgknhjfZpbc� khklhbl� \� ke_^mxs_f��<u[bjZ_f�^\Z� j_[jZ� �vi, vj��b� �vk, vm) 
lZdb_��qlh�j_[jZ��vi, vm��b��vk, vj��hlkmlkl\mxl�\�bkoh^ghf�]jZn_��?keb�klhbfhklv�ihke_^g_c�
iZju�j_[_j�m^h\e_l\hjy_l�g_jZ\_gkl\m�wim+wkj  < wij+wkm��lh�iZjZ�j_[_j� �vi, vj��b� �vk, vm) 
fh`_l� [ulv� aZf_g_gZ� \� ]jZn_� gZ� �vi, vm�� b� �vk, vj�� khhl\_lkl\_ggh�� LZdZy� aZf_gZ� �O-
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ljZgknhjfZpby� ]jZnZ�� \uihegy_lky�� _keb� ihemq_gguc� ]jZn� k\yaZg� b� m^h\e_l\hjy_l�
lj_[h\Zgbyf�ih�qbkem�j_[_jgh�g_aZ\bkbfuo�p_i_c��:e]hjblf�aZdZgqb\Z_lky��dh]^Z�d�]jZnm�
g_�fh`_l�[ulv�ijbf_g_gZ�gb�h^gZ�O-ljZgknhjfZpby��LZdbf�h[jZahf��ihemq_ggZy�kljmdlmjZ�
y\ey_lky�ehdZevgh�hilbfZevghc�ih�hlghr_gbx�d�O-ljZgknhjfZpbyf� 

Ihke_�gZoh`^_gby�ehdZevgh�hilbfZevghc� kljmdlmju� Ze]hjblf�fh`_l�[ulv�ih\lhj_g��
Wlh�p_e_khh[jZagh�\�lhf�kemqZ_��_keb�bkihevam_lky�^jm]Zy�j_ZebaZpby� �beb�^jm]hc�hlj_ahd�
j_ZebaZpbb��ihke_^h\Zl_evghklb�kemqZcguo�qbk_e��Lh]^Z�ihemqZxsZyky�[Zah\Zy�kljmdlmjZ�\�
h[s_f� kemqZ_� [m^_l� hlebqZlvky� hl� ij_`g_c� b� \� j_amevlZl_� [m^_l� gZc^_gZ� gh\Zy� ehdZevgh 
hilbfZevgZy�kljmdlmjZ� 

HdhgqZl_evguc� \u[hj� kj_^b� ehdZevgh� hilbfZevguo� kljmdlmj� \uihegy_lky� ih�
djbl_jbx�klhbfhklb� 

���MQ?;GH-BKKE?>H<:L?EVKD:Y�J:;HL:�1� 

�HilbfbaZpby�kljmdlmju�jZkij_^_e_gguo�\uqbkebl_evguo�k_l_c� 

P?EV�jZ[hlu��bamq_gb_�Ze]hjblfh\�hilbfbaZpbb�gZ�]jZnZo�b�bo�ijbf_g_gb_� 

�����F_lh^bq_kdb_�mdZaZgby�d�hilbfbaZpbb�kljmdlmju�

jZkij_^_e_gguo�\uqbkebl_evguo�k_l_c 

Ijh]jZffu��j_Zebamxsb_�Ze]hjblf�hilbfbaZpbb�gZ�,%0�3&��gZau\Zxlky�$571(7� 
Klhbfhklv� Zj_g^u� dZgZeh\� i_j_^Zqb� ^Zgguo� \� aZ\bkbfhklb� hl� bo� ijhly`_gghklb�

hij_^_eyxlky� \� ijh]jZffZo� \� khhl\_lkl\bb� k� lZjbnZfb� KR:� ih� khklhygbx� gZ� ����]��
Klhbfhklv�Zj_g^m_fuo�^mie_dkguo�dZgZeh\�lhgZevghc�qZklhlu�khklZ\ey_l�����f_k���fbey�� 

–�i_j\u_����fbev�– 3.3; 
–�ke_^mxsb_�����fbev�– 1.65. 
>ey�m^h[kl\Z�jZ[hlu�ijh]jZffu�bf_xl�kbkl_fm�f_gx�b�ih^kdZahd� 

�����Ijbf_j�bkihevah\Zgby�Ze]hjblfZ�Nhj^Z-NZed_jkhgZ 

<lhjuf� imgdlhf� \uiheg_gby� eZ[hjZlhjghc� jZ[hlu� y\ey_lky� hij_^_e_gb_� qbkeZ�
j_[_jgh-g_aZ\bkbfuo� p_i_c� f_`^m� iZjhc� \_jrbg� ]jZnZ� k� ihfhsvx� Ze]hjblfZ� Nhj^Z-
NZed_jkhgZ� 

JZkkfhljbf�ijbf_g_gb_�wlh]h�Ze]hjblfZ�d�k_lb��bah[jZ`_gghc�gZ�jbk��� 
 

2,22,1

1,1

S 1

2

T
1,1 3,0

 

Jbk��2 
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A^_kv�dZ`^hc�hjb_glbjh\Zgghc�^m]_�ihklZ\e_gh�\� khhl\_lkl\bb�^\Z�qbkeZ��I_j\h_�ba�
gbo� –� ijhimkdgZy� kihkh[ghklv� ^m]b�� Z� \lhjh_� –� bkoh^guc� ihlhd� ih� ^m]_� �\� dZq_kl\_�
bkoh^gh]h�ihlhdZ�fh`gh�bkihevah\Zlv�ex[u_�qbkeZ��m^h\e_l\hjyxsb_�mkeh\byf�����b������<�
qZklghklb��bo�fh`gh�\aylv�gme_\ufb�� 

R:=����Ijbibr_f�maem�NS�ihf_ldm��S+, ∞∞ ����]^_�∞∞ –�[_kdhg_qghklv��Ma_e�NS�bf__l�
^\Z� khk_^gbo� maeZ��Ihf_lblv�N1�fu� g_�fh`_f�� lZd� dZd�bS1–xS1=0� b� g_l� ^m]h\h]h� ihlhdZ�
x1S>0��Maem�N2 ijbibr_f�ihf_ldm� �S+,1���ihkdhevdm�bS2–xS2=1�b�E(2) = min (E(S), bS2–
xS2) = min ( ∞∞, 1) = 1. 

L_i_jv�ma_e�NS�ihf_q_g�b�ijhkfhlj_g��:�ma_e�N2�ihf_q_g�b�g_�ijhkfhlj_g��Ma_e�N2 
bf__l�^\Z�g_ihf_q_gguo� khk_^gbo� maeZ�� Z�bf_ggh�N1�b�NT��Ma_e�NT� \�^Zgguc�fhf_gl�g_�
fh`_l� [ulv� ihf_q_g�� Z� ma_e� N1ihemqZ_l� ihf_ldm� ��–����� ihkdhevdm� x12=1 > 0� b�
E(1)=min(E(2), x12)=1. 

L_i_jv� ma_e�N2�ihf_q_g�b�ijhkfhlj_g�� Z�ma_e�N1�ihf_q_g�b�g_�ijhkfhlj_g��Ma_e�N1 
bf__l� lhevdh� h^bg� khk_^gbc�g_ihf_q_gguc� ma_e�� Z�bf_ggh�NT��Ma_e�NT�^he`_g�ihemqblv�
ihf_ldm���������ihkdhevdm��E(T) = min (E(1), b1T–x1T) = 1. 

J_amevlZl�wlhc�jZkklZgh\db�ihf_lhd�bah[jZ`_g�gZ�jbk��� 
 

(S+,1)

(1+,1)(2–,1)(S+, ∞∞)

2,22,1

1,1

S 1

2

T
1,1 3,0

 

Jbk� 3 

LZd�dZd�ma_e�NT�hdZau\Z_lky�ihf_q_gguf��lh�i_j_oh^bf�d�rZ]m��� 
R:=����Ihkdhevdm�ihf_ldZ�ma_eZ�NT�_klv���������lh�m\_ebqb\Z_f�x1T�gZ����<�j_amevlZl_�

ihemqZ_f�x'1T=x1T+1=1. 
I_j_oh^bf� d� maem� N1�� bf_xs_fm� ihf_ldm� ��–����� b� mf_gvrZ_f� x12� gZ� ��� IhemqZ_f�

x'12=x12–1=0. 
I_j_oh^bf� d� maem� N2�� bf_xs_fm� ihf_ldm� �6������ b� ijb[Z\ey_f� �� d� xS2�� IhemqZ_f�

x'2S=x2S+1=2. 
HdhgqZl_evguc�j_amevlZl�hi_jZpbb�baf_g_gby�ihlhdZ�bah[jZ`_g�gZ�jbk��� 
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2,22,2

1,0

S 1

2

T
1,1 3,1

 

Jbk��4 

R:=����Ijbibku\Z_f�ihf_ldm��S+, ∞∞ ). 
L_i_jv�maeu�N1�b�N2�g_�fh]ml�[ulv�ihf_q_gu��b�ma_e�NT hdZau\Z_lky�g_ihf_q_gguf� 
Dhg_p� 
<U<H>U��K�ihfhsvx�Ze]hjblfZ�Nhj^Z-NZed_jkhgZ�f_`^m�iZjhc�\_jrbg�]jZnZ�S�b�T 

gZc^_gh��^\_�j_[_jgh-g_aZ\bkbfuo�p_ib�� 
1. (S-1), (1-T); 
2. (S-2), (2-T). 

ST-jZa^_eyxsbf�fgh`_kl\hf�y\ey_lky�fgh`_kl\h�^m]��A={(S-1), (1-T), (1-2), (S-2), (2-T)}. 
ST-hl^_eyxsbf�fgh`_kl\hf�y\ey_lky�fgh`_kl\h�\_jrbg��A={1, 2}. 

Ex[hc� ba� \hafh`guo� \ZjbZglh\� jZaj_aZ� \� ^Zgghf� kemqZ_� y\ey_lky� fbgbfZevguf��
Ijbf_j�jZaj_aZ���S-1), (2-T��k�ijhimkdghc�kihkh[ghklvx��jZ\ghc�lj_f� 
 

2.3. HibkZgb_�eZ[hjZlhjghc�mklZgh\db�b�lj_[h\Zgby�[_ahiZkghklb 

HibkZgb_� eZ[hjZlhjghc� mklZgh\db� b� lj_[h\Zgby� [_ahiZkghklb� ijb\_^_gh� \�
khhl\_lkl\mxsbo�jZa^_eZo����� 

�����Ihjy^hd�\uiheg_gby�jZ[hlu 

1. Ihemqblv�m�ij_ih^Z\Zl_ey�\ZjbZgl�aZ^Zgby�k�ghf_jhf�i��kh^_j`Zsbc� 
–�qbkeh�maeh\�dhffmlZpbb�ijh_dlbjm_fhc�k_lb�N=7+i(mod 4); 
–� fZljbpm� __A__�� kh^_j`Zsmx� lj_[h\Zgb_� gZ� gb`gxx� ]jZgbpm� qbkeZ� Akm� j_[_jgh-

g_aZ\bkbfuo�p_i_c�f_`^m�aZ^Zggufb�iZjZfb�maeh\�dhffmlZpbb 

Akm = max {|(k+i)(mod 4) – (m+i)(mod 4)|, i2 (mod 4), 1} , 1PN ��� =∀ . 
–�fZljbpm�__D__��kh^_j`Zsmx�jZkklhygby��\�dbehf_ljZo��f_`^m�maeZfb�dhffmlZpbb 

Dkm = 5[(k+m)(mod 5)] + 20(i)(mod 6) + i2(mod 10); 
–�]jZn�G=(V,R)�k�N�\_jrbgZfb�b�fgh`_kl\hf�j_[_j 
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2. Bkihevamy� Ze]hjblf� Nhj^Z-NZed_jkhgZ�� hij_^_eblv� qbkeh� j_[_jgh-g_aZ\bkbfuo�
p_i_c�f_`^m�\_jrbgZfb�]jZnZ�*�k�ghf_jZfb�i (mod N��b�(i+1)2 (mod N). 

3. >ey�aZ^Zggh]h�\ZjbZglZ�\�khhl\_lkl\bb�k�hij_^_e_gbyfb�ihkljhblv� 
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− VW -hl^_eyxs__�fgh`_kl\h� 
− VW -jZa^_eyxs__�fgh`_kl\h� 
− jZaj_a� 
− ^bZf_lj� 

4. K^Zlv�dheehd\bmf�ij_ih^Z\Zl_ex� 
5. >ey� aZ^Zgguo� bkoh^guo� ^Zgguo� ihemqblv� gZ� IW<F� ,%0� 3&� ljb� ehdZevgh�

hilbfZevgu_�kljmdlmju�jZkij_^_e_gghc�\uqbkebl_evghc�k_lb� 
6. K^_eZlv� \u\h^u� ih� j_amevlZlZf� \uiheg_gghc� jZ[hlu� �kjZ\gblv� ih� klhbfhklb�

ehdZevgh� hilbfZevgu_� kljmdlmju�� Z� lZd`_� [Zah\u_� b� ehdZevgh� hilbfZevgu_�
kljmdlmju�� ijh\_jblv� ijZ\bevghklv� kh[ex^_gby� mkeh\bc� ijb� \uiheg_gbb� O-
ljZgknhjfZpbc�^ey�h^ghc�ba�ehdZevgh�hilbfZevguo�kljmdlmj�� 

7. K^Zlv�hlq_l�ij_ih^Z\Zl_ex� 

2.5. Kh^_j`Zgb_�hlq_lZ 

1. Nhjfmebjh\dZ�aZ^Zgby� 
2. HibkZgb_�f_lh^h\�hilbfbaZpbb�kljmdlmj�jZkij_^_e_gguo�\uqbkebl_evguo�k_l_c� 
3. DjZldh_�hibkZgb_�bkihevam_fh]h�Ze]hjblfZ�hilbfbaZpbb� 
4. HibkZgb_�k�^_lZebaZpb_c�ih�rZ]Zf�ijbf_g_gby�Ze]hjblfZ�Nhj^Z-NZed_jkhgZ�^ey 

gZoh`^_gby�qbkeZ�j_[_jgh-g_aZ\bkbfuo�p_i_c� 
5. :gZeba� j_amevlZlh\� bkke_^h\Zgby� aZ^Zggh]h� ]jZnZ� k_lb� �VW -hl^_eyxs__�

fgh`_kl\h��VW -jZa^_eyxs__�fgh`_kl\h��jZaj_a��^bZf_lj�� 
6. J_amevlZlu� \uiheg_gby� O-ljZgknhjfZpbc� �klhbfhklv� iheghk\yaghc� kljmdlmju��

[Zah\u_�b�ehdZevgh�hilbfZevgu_�kljmdlmju�b�bo�klhbfhklv�� 
7. <u\h^u� 
8. Ebl_jZlmjZ� 

�����Dhgljhevgu_�\hijhku 

1. DZdh\u� djbl_jbc� b� h]jZgbq_gby� ijb� hilbfbaZpbb� kljmdlmju� dhff_jq_kdhc�
\uqbkebl_evghc�k_lb�h[s_]h�ihevah\Zgby" 

2. DZdh\u�djbl_jbc�b�h]jZgbq_gby�ijb�hilbfbaZpbb�kljmdlmju�ki_pbZebabjh\Zgghc�
\uqbkebl_evghc" 

3. <�q_f�hlebqb_�aZ^Zq�hilbfbaZpbb�kljmdlmju�Z[hg_glkdhc�b�f_`p_gljh\hc�k_lb" 
4. Q_f�hlebqZxlky�fZjrjml��imlv���p_iv�b�ijhklZy�p_iv" 
5. Q_f�hlebqZxlky�kbevgh�k\yaguc�]jZn�hl�keZ[h�k\yagh]h" 
6. Qlh�gZau\Z_lky�^bZf_ljhf�]jZnZ" 
7. Qlh�gZau\Z_lky�jZa^_eyxsbf�fgh`_kl\hf" 
8. DZdh_�fgh`_kl\h�gZau\Z_lky�hl^_eyxsbf" 
9. <�q_f�kmlv�\_jrbgghc�nhjfu�l_hj_fu�F_g]_jZ" 
10. <�q_f�kmlv�j_[_jghc��^m]h\hc��nhjfu�l_hj_fu�F_g]_jZ" 
11. DZd�hij_^_ey_lky�^\moihexkgZy�k_lv" 
12. DZd�hij_^_ey_lky�ihlhd�b�\_ebqbgZ�ihlhdZ�\�^\moihexkghc�k_lb" 
13. <�q_f�kmlv�l_hj_fu�Nhj^Z-NZed_jkhgZ" 
14. DZdh\u� hkgh\gu_� wlZiu� bkihevam_fh]h� Ze]hjblfZ� hilbfbaZpbb� kljmdlmju�

jZkij_^_e_gghc�\uqbkebl_evghc�k_lb" 
15. DZdh\u�hkgh\gu_�rZ]b�Ze]hjblfZ�Nhj^Z-NZed_jkhgZ" 
16. <�q_f�kmlv�i_j\h]h�rZ]Z�Ze]hjblfZ�Nhj^Z-NZed_jkhgZ" 
17. <�q_f�kmlv�\lhjh]h�rZ]Z�Ze]hjblfZ�Nhj^Z-NZed_jkhgZ" 
18. DZdh\u�hkgh\gu_�mkeh\by�^ey�\uiheg_gby�O-ljZgknhjfZpbb" 
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;B;EBH=J:NBQ?KDBC�KIBKHD 
1. Qmjdbg�<�B��Ijh_dlbjh\Zgb_�\uqbkebl_evguo�k_l_c��mq_[gh_�ihkh[b_� ��K�-I���KIB:I��

���������k� 
2. >m^gbd�<�F��b�^j��<\_^_gb_�\�ijh]jZffbjh\Zgb_��f_lh^bq_kdb_�mdZaZgby�d�\uiheg_gbx�

eZ[hjZlhjguo�jZ[hl���E���EB:I�����������k� 
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