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;�:��DJUEH< 
Jhkkby��Fhkd\Z��GBB@; 
 
KBGWJ=H;?LHGBJH<:GB?�–�L?OGHEH=BY�XXI �<?D: 
 

�������� ]�� bkihegy_lky� ��� e_l� kh� ^gy� i_j\h]h� ijZdlbq_kdh]h� ijbf_g_gby�
we_dljhjZah]j_luo�kf_k_c��:kibjZglhf�GBB@;�:�K��:j[_gv_\uf�ijb�[_lhgb�
jh\Zgbb�r_klbf_ljh\uo�[Zehd�\�Dma[Zkk_�gZ�ljb^pZlb]jZ^mkghf�fhjha_�ihem�
q_gZ������ijhqghklv��Z�d�e_lm�– 175 %. 

Kmsghklv� wlhc� l_ogheh]bb� aZdexqZ_lky�\�jZah]j_\_�[_lhgghc� kf_kb�^h�md�
eZ^db�g_ihkj_^kl\_ggh�hl�k_lb� ��������<�k�ihke_^mxsbf�l_jfhkguf�hklu\Z�
gb_f�[_lhgZ��dhlhjZy�aZl_f�ij_\jZlbeZkv�\�kbgwj]h[_lhgbjh\Zgb_� 

D�wlhc�^Zl_�ih�ieZgm�J::KG�gZf_q_gh�ijh\_^_gb_�III �F_`^mgZjh^ghc�dhg�
n_j_gpbb�ih�h[h[s_gbx�l_hjbb�b�ijZdlbdb�kbgwj]h[_lhgbjh\Zgby� 

AZ� ��� e_l� ijbf_g_gby� we_dljhjZah]j_\Z� kf_kb� jZajZ[hlZgh� [he__� ���� mkl�
jhckl\��gZ�dhlhju_�ihemq_gh� ����Z\lhjkdbo�k\b^_l_evkl\�b�iZl_glh\��\�l�q�����
bghkljZgguo� 

;eZ]h^Zjy�ijhklhl_�b�wnn_dlb\ghklb�we_dljhjZah]j_\�kf_kb�ihemqbe�\k_h[�
s__�ijbagZgb_��\dexq_g�\�KGbI�b�ih�kljZg_�_`_]h^gh�mdeZ^u\Zehkv���fbeebh�
gh\�f3�[_lhgZ� 

NjZgpmakdb_�ki_pbZebklu��hagZdhfb\rbkv�m�gZk�k�we_dljhjZah]j_\hf�kf_kb�
hj]Zgbah\Zeb�k_jbcguc�\uimkd�we_dljhjZah]j_\Zl_evguo�mklZgh\hd�b�ihemqbeb�
aZ�ljb�qZkZ�h[jZ[hldb�ijhqghklv�[_lhgZ�\����FIZ� 

<���-o�]h^Zo�gZrbf�khhl_q_kl\_ggbdhf�eZmj_Zlhf�Gh[_e_\kdhc�ij_fbb�B�J��
Ijb]h`bguf�[ueh�^hdZaZgh�ke_^mxs__��<�^bkkbiZlb\guo�kbkl_fZo��d�dhlhjuf�
ijbgZ^e_`bl�b�[_lhggZy� kf_kv��ijb�ihlhdh\hf��g_ij_ju\ghf��bgl_gkb\ghf�b�
dhfie_dkghf�\g_k_gbb�wg_j]bb�\�mkeh\byo�[eZ]hijbylgh]h�wg_j]hh[f_gZ�fh`_l�
gZklmiblv�kZfhhj]ZgbaZpby� 

Wlh�^Zeh�\lhjh_�^uoZgb_�we_dljhjZah]j_\m�kf_kb��;eZ]h^Zjy�nhjkbjh\Zggh�
fm� dhfie_dkghfm� g_ij_ju\ghfm� \g_k_gbx� \ukhdhc� dhgp_gljZpb_c� mijZ\ey_�
fhc�we_dljhwg_j]byfb�k�we_dljhfZ]gblguf�ihe_f�\�\b[jh^\b`msmx�[_lhggmx�
kf_kv�� ijhqghklv� [_lhgZ� m^\Zb\Z_lky� k� ihemq_gb_f� \ukhdbo� nbabdh-
f_oZgbq_kdbo�k\hckl\� 

>ey� g_ij_ju\gh]h� dhfie_dkgh]h� b� dhgp_gljbjh\Zggh]h� \g_k_gby� wg_j]bb�
jZajZ[hlZgu�fgh]h�mkljhckl\��rg_dh\b[jhwe_dljhj_Zdlhju�b�kbgwj]h]_g_jZlh�
ju� �<e=M��� mklZgh\db� ih� l_ieh\b[jhh[jZ[hld_� [_lhgghc� kf_kb� �KI[=:KM���
jZah]j_\Zl_evgu_�fZsbgu��GBB@;���we_dljhh[jZ[hldZ�\�^bgZfbq_kdbo�kbkl_�
fZo� �Kb[=BM���wg_j]hh[jZ[hldZ�kf_kb�gZ�ljZkihjl_jZo� �MdjGBBKI���Z�lZd`_�
iZjhjZah]j_\�kf_kb�\�fbdk_jZo��<IB��b�^jm]b_� 

Bkihevamy�wlb�mkljhckl\Z�[hevrh_�dhebq_kl\h�kbgwj]h[_lhgZ�meh`_gh�\�]�]��
Fhkd\_�� KZgdl-I_l_j[mj]_�� <eZ^bfbj_�� Em]Zgkd_�� Gh\hdmag_pd_�� ;ZjgZme_� b�
^jm]bo�]hjh^Zo� 
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AZ^ZqZ�gZklhys_c�dhgn_j_gpbb�h[h[sblv�ijZdlbdm�kbgwj]h[_lhgbjh\Zgby�b�
hiul�wdkiemZlZpbb�we_dljhjZah]j_\Zl_evguo�mkljhckl\�b�jZajZ[hlZlv�ih�kbgwj�
]h[_lhgbjh\Zgbx�jmdh\h^kl\h�^ey�rbjhdh]h�ijbf_g_gby�gZ�aZ\h^Zo�b�kljhcdZo�
Jhkkbb� 
 
 
:�K��:J;?GV?<� 
Jhkkby��<eZ^bfbj��<e=M� 
 
KBGWJ=H;?LHGBJH<:GB?�–�IJHJU<�<�L?OGHEH=BX�;?LHG: 
 

<h�<eZ^]hkmgb\_jkbl_l_� � jZajZ[hlZgZ� q_l\_jlZy� l_ogheh]by� k� we_dljhjZah�
]j_\hf� kf_kb� –� kbgwj]h[_lhgbjh\Zgb_�� Hkgh\Z� __� – iheh`_gby� kbgwj]_lbdb��
aZdhgu�nmg^Zf_glZevguo�gZmd�b�^j_\g_]j_q_kdZy�ljbZ^Z��ij_`^_�q_f�kh_^bgylv�
gZ^h� ij_^_evgh� jZajmrblv� bkoh^gu_�fZl_jbZeu��>ey� jZajmr_gby� bkihevah\Z�
eZkv�we_dljhwg_j]by��ij_bfms_kl\h�dhlhjhc�m[_^bl_evgh�^hdZaZe�ZdZ^_fbd�;�:��
Djueh\� 

GZfb�mklZgh\e_gh�q_luj_�ijbgpbiZ�kbgwj]h[_lhgbjh\Zgby�� 
- g_h[oh^bfhklv�k\h_\j_f_ggh]h�\g_k_gby�wg_j]bb�–�K<W� 
- wnn_dlb\ghklv�we_dljhfZ]gblghc�h[jZ[hldb�–�WFH� 
- ij_bfms_kl\h�\b[jh]hjyq_]h�nhjfh\Zgby�–�<=N� 
- jZpbhgZevghklv�ihkl_i_ggh]h�l_iehhl\h^Z�–�ILH� 

 
G_h[oh^bfhklv�k\h_\j_f_ggh]h�\g_k_gby�wg_j]bb 

 
?s_�\������]��D��=mev^[_j]hf�b�I��<ZZ]_�hldjul�aZdhg�^_ckl\mxsbo�fZkk��ih�

dhlhjhfm�wg_j]bx�ke_^m_l�\ghkblv�\�fhf_gl�gZb[hevr_c�dhgp_gljZpbb�j_Z]b�
jmsbo�\_s_kl\��lh�_klv�d�gZqZem�ko\Zlu\Zgby�p_f_glZ��aZ^he]h�^h�kljmdlmjhh[�
jZah\Zgby��GZb[hevrZy�^bkkhpbZpby�ih�<��Hkl\Zev^m�gZ[ex^Z_lky�\�ih^\b`guo�
kf_kyo��\ke_^kl\b_�q_]h�mljZb\Z_lky�ijhqghklv�[_lhgZ�\�jZ[hq_f�khklhygbb��ih�
ke_����e_l���G_^Zjhf�\�^h\h_ggguo�l_ogbq_kdbo�mkeh\byo�lj_[h\ZeZkv�iheb\dZ�
[_lhgZ�\�l_q_gb_���–����^g_c��Z�aZ�]jZgbp_c�^Z\gh�ijbf_gyxl�ih^\b`gu_�kf_kb��
Ijhqghklv�[_lhgZ�R[�gZ�ih^\b`guo�kf_kyo��dh]^Z�i_khd�g_�hlgbfZ_l�hl�p_f_glZ�
\h^m��aZ\bkbl�\�hkgh\ghf�hl�Zdlb\ghklb�Rp�b�jZkoh^Z�p_f_glZ�P�jZ\gZ� 

 
                                                              ���d=�kf2  , (1) 

 
]^_�d�\�aZ\bkbfhklb�hl�\b^Z�aZihegbl_e_c�dhe_[e_lky�hl�����^h������Ke_^m_l�hl�
f_lblv��qlh�ijb�hlkmlkl\bb�bkiZj_gby�ba-aZ� kgb`_gby�\yadhklb�b�h[jZah\Zgby�
wlljbg]blZ�ih^\b`ghklv�kf_kb�m\_ebqb\Z_lky�\^\h_�� 

>ey� ih\ur_gby� kl_i_gb� ^bkkhpbZpbb�� Z� ke_^h\Zl_evgh� b� ijhqghklb�� j_dh�
f_g^m_lky� gbadhl_fi_jZlmjgh_� aZl\hj_gb_�� \b[jhZdlb\Zpby� b� ij�� hl^Zeyxsb_�

P5d5 p[ ⋅= �
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gZqZeh�ko\Zlu\Zgby��Ijhqghklv�[_lhgZ�\hajZklZ_l�k�\g_k_gb_f�wg_j]bb�d�gZqZem�
ko\Zlu\Zgby�� 

 
Wnn_dlb\ghklv�we_dljhfZ]gblghc�h[jZ[hldb 

 
Ijbjh^Z�fZl_jbb� we_dljbq_kdZy��<� ����� ]��F��NZjZ^_c�hldjue� aZdhg� we_d�

ljhfZ]gblghc�bg^mdpbb��Hg�mklZgh\be��qlh�\�kmlb�we_dljhnbabq_kdbo�y\e_gbc�
e_`Zl� g_� lhevdh� aZjy^u� b� qZklbpu�� Z� kdhj__� ijhkljZgkl\h�f_`^m� aZjy^Zfb� b�
qZklbpZfb��gZa\Z\�wlh�we_dljhfZ]gblguf�ihe_f��<�[_lhg_�ihey�ijZdlbq_kdb�g_l��
gh�\�ih^\b`ghc� kf_kb��hkh[_ggh�d�gZqZem� ko\Zlu\Zgby��gZ]j_lhc�b�\b[jh^\b�
`ms_c� �ijb�gZebqbb�dhg^_gkZlhjZ�b�khe_ghb^Z��wg_j]by�ihey�fh`_l�^hklb]Zlv�
agZq_gby�^`hme_\h]h�l_ieZ��Ijbjhkl�ijhqghklb�∆Rw� �we_dljhh[jZ[hlZggh]h�[_�
lhgZ�aZ\bkbl�hl�^bwe_dljbq_kdhc�ijhgbpZ_fhklb�ε�b�gZijy`_gghklb�ihey��Gw  

 
�������������������������������������������������������������������FIZ�  (2) 

 
]^_�κ –�hdheh������H�[eZ]hijbylghf�\ebygbb�we_dljhfZ]gblgh]h�ihey�k\b^_l_ev�
kl\m_l�� – 8 –�djZlgh_�ih\ur_gb_�we_dljhijh\h^ghklb�b�^bwe_dljbq_kdhc�ijh�
gbpZ_fhklb��Wlh�h[tykgy_lky�\uju\Zgb_f�we_dljhgh\�ba�p_f_glZ�ih^�\ebygb_f�
gZijy`_gghklb�ihey��h[jZah\Zgb_f�jZ^bdZeh\�b�ij_\jZs_gb_f�^bwe_dljbdh\�\�
ihemijh\h^gbdb��K� mf_gvr_gb_f� h[t_fZ� jZah]j_\Z_fhc� kf_kb� m^_evgZy� we_d�
ljbq_kdZy�fhsghklv��ih�kjZ\g_gbx�k�we_dljhijh]j_\hf�[_lhgZ��\hajZklZ_l�\�^\_��
ljb�lukyqb�jZa��Z�ijb�jZ\ghf_jghf�jZah]j_\_�ihlj_[ey_fZy�fhsghklv�khdjZsZ�
_lky�\ljh_�� 
 

Ij_bfms_kl\h�\b[jh]hjyq_]h�nhjfh\Zgby 
 

Kh]eZkgh� aZdhgZf�^\b`_gby�B��GvxlhgZ� ������ ]���kbeu�\ha^_ckl\by�m\_eb�
qb\Zxlky�kh�kdhjhklvx��hkh[_ggh�ijb�dhe_[Zgbyo��b�_s_�[he__�h[gZ`Zxlky�ih�
\_joghklb�p_f_glZ�b�aZihegbl_ey��Ijb�]hjyq_f��`_�nhjfh\Zgbb�kgb`Z_lky�\ya�
dhklv� b� lj_gb_�� qlh� h[e_]qZ_l� miZdh\dm� khklZ\eyxsbo� [_lhgZ�� Z� k� jZaghklvx�
l_fi_jZlmj� \hajZklZ_l� ^bnnmaby�� qlh� ih\urZ_l� kp_ie_gb_� f_`^m� qZklbpZfb��
<\b^m� [hevr_]h� jZkrbj_gby� \ha^moZ��ijhbkoh^bl� ^_ZwjZpby�� dZ`^uc�ijhp_gl�
dhlhjh]h�ih\urZ_l�ijhqghklv�[_lhgZ�gZ���– 10%. 

K�^\b`_gb_f� lZd`_�m\_ebqb\Zxlky�\k_�dbg_lbq_kdb_�dhwnnbpb_glu��qlh�\�
[_lhg_� ih^l\_j^be�B�:�� Ju[v_\�� aZ� qlh� ihemqbe� ^biehf� gZ� hldjulb_��� �����

<ke_^kl\b_� wlh]h�� agZqbl_evgh� m\_ebqbehkv� \j_fy� hklu\Zgby� [_lhgZ� b� klZeh�
\hafh`guf� ijbf_gylv� abfhc� g_ml_ie_ggmx� klZevgmx� hiZem[dm��DZd� \uykgb�
ehkv��\j_fy�hklu\Zgby�[_lhgZ�LL< g_�aZ\bkbl�hl�l_fi_jZlmj�\ha^moZ�b�[_lhgZ��Z�
lhevdh�hl�h[t_fghc�l_ieh_fdhklb�k�γ��[_lhgZ��fh^mey�ih\_joghklb�dhgkljmdpbb�
Mn�b�dhwnnbpb_glZ�l_iehi_j_^Zqb�hiZem[db�DL . 

 

�
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                                 ������������������������������������������q� (3) 
 

]^_�κ�jZ\gh�hl� ����^h� ���Ijb� wlhf�\_ebdZ�jhev�iZjhh[jZah\Zgby��<�j_amevlZl_�
we_dljh]b^jZ\ebq_kdbo�m^Zjh\�\h^Z�ij_\jZsZykv�\�iZj��jZkrbjy_lky�\�^\_�lu�
kyqb�jZa��kha^Z\Zy�^Z\e_gb_�^h���FIZ��IZj��h[eZ^Zy�[hevr_c�ijhgbpZ_fhklvx�
q_f�\h^Z�ihqlb�\�klh�jZa�b�ih^�^Z\e_gb_f�_s_�]em[`_�ijhgbdZ_l�\�a_jgZ�p_f_g�
lZ��^bki_j]bjmy�bo��=eZ\gh_�ijb�]hjyq_f�\b[jhnhjfh\Zgbb�–�khojZg_gblv�\g_�
k_ggh_�l_ieh�\�i_jbh^�ko\Zlu\Zgby��dh]^Z�\�hkgh\ghf�ijhl_dZxl�\k_�ijhp_kku� 
 

JZpbhgZevghklv�ihkl_i_ggh]h�l_iehhl\h^Z 
 

Ih�\lhjhfm�aZdhgm�l_jfh^bgZfbdb�^ey�ih\ur_gby�djbklZeebaZpbb�g_h[oh�
^bfh�^Z\e_gb_�b�hoeZ`^_gb_��Ihkdhevdm�ijb�hoeZ`^_gbb�ijhbkoh^bl�b�k`Zlb_��
lh� kljmdlmjZ� [_lhgZ� _s_� [he__� miehlgy_lky�� <� ijhp_kk_� mdeZ^db� jZah]j_luo�
kf_k_c�[he__�\ukhdZy�l_fi_jZlmjZ�gZ[ex^Z_lky�\gmljb�dhgkljmdpbb�b�ihwlhfm�
\�[hevr_c�kl_i_gb�y^jh�k`bfZ_lky��q_f�ih\_joghklgu_�kehb��\uau\Zy�bo�h[`Z�
lb_��Wlh�ih\urZ_l�lj_sbghklhcdhklv�dhgkljmdpbb�b�h[_ki_qb\Z_l�]eZ^dmx�a_j�
dZevgmx�ih\_joghklv�ba^_eby� 

B�J��Ijb]h`bg�hlf_qZ_l��qlh�kms_kl\m_l�djblbq_kdbc�h[t_f��dh]^Z�hkh[_ggh�
[eZ]hijbylgh�ijhbkoh^yl�y\e_gby�i_j_ghkZ��\aZbfhmkbeb\Zy�^jm]�^jm]Z�b�\uau�
\Zy�kZfhhj]ZgbaZpbx�kbkl_fu��GZ�ijhqghklv�[_lhgZ��R[ \eby_l�g_�lhevdh�\j_fy�
l\_j^_gby�LL<��qZk���gh�b�l_fi_jZlmjZ�ijb�ko\Zlu\Zgbb�tCX��dh]^Z�bgl_gkbnbpb�
jmxlky�\k_�ijhp_kku�b�fh^mev�ih\_joghklb�dhgkljmdpbc�Mn��\ebyxsbc�gZ�kdh�
jhklv�hklu\Zgby� 

 
                                                                                          , % (4) 

 
]^_�R0 –�kmlhqgZy�ijhqghklv�[_lhgZ��∆RW –�ijbjhkl�ijhqghklb�hl�wg_j]hh[jZ[hl�
db��Ke_^m_l�lZd`_�hlf_lblv��qlh�ijb�kl_g^h\hf�\u^_j`b\Zgbb�ihkl_i_ggh�hk�
lu\Zxs_]h� [_lhgZ� hlkmlkl\mxl� dZdb_-eb[h� ^_nhjfZpbb�� g_ba[_`gu_� ijb� ex�
[hc�l_ieh\hc�h[jZ[hld_��DZd�ba\_klgh��ih�aZdhgm�J��=mdZ�������]���^_nhjfZpbb�
\uau\Zxl�\gmlj_ggb_�gZijy`_gby� 

    

�QLL< FDkdL γ=

7%&;Q7%[ 7W07555
W
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B�:��JU;V?<� 
Jhkkby��Fhkd\Z��FBDObK 
 
H;H;S?GG:Y�L?HJBY�HL<?J>?<:GBY�<Y@MSBO�<?S?KL<�B�

KBGWJ=?LBQ?KDB?�IJHP?KKU 
 

Ijhp_kku� hl\_j^_\Zgby� \y`msbo� �fZljbqguo�� \_s_kl\� fZeh^hklmigu� ^ey�
\bamZevguo� bkke_^h\Zgbc�� ihwlhfm� jmdh\h^kl\mxlky� ]bihl_aZfb� b� gZmqgufb�
l_hjbyfb� 

Bf__lky�fgh]h�ki_pbnbq_kdbo�l_hjbc�hl\_j^_\Zgby�ih�dZ`^hc�jZagh\b^gh�
klb�g_hj]Zgbq_kdbo��hj]Zgbq_kdbo��ihebf_jguo��d_jZfbq_kdbo�b�^jm]bo�\b^h\�
fZljbqguo�\_s_kl\��hkh[_ggh�ih�l_hjbb�l\_j^_gby�ba\_klb��]bikZ��ihjleZg^p_�
f_glZ�b�^jm]bo�\b^h\�fZl_jbZeh\�� 

<� ����� ]��E_-RZl_ev_�\uklmibe�k�djbklZeebaZpbhgghc�l_hjb_c��hibjZykv�\�
hkgh\ghf�gZ�j_amevlZlu�bkke_^h\Zgbc�]bikZ��ih\Zj_gghc�kheb� 

<� ����� ]�� FboZwebkhf� [ueZ� ij_^eh`_gZ� dheehb^gZy� l_hjby�� \� hkgh\ghf�
ihjleZg^p_f_glgh]h�l_klZ�k�]b^jZlZpb_c�b�dheehb^ghc�dhZ]meypb_c�ijh^mdlh\�
]b^jZlZpbb�^h�h[jZah\Zgby�]_ey�b�_]h�hl\_j^_\Zgby�ih�f_j_�bkiZj_gby�`b^dhc�
kj_^u� 

�����]��oZjZdl_jbam_lky�im[ebdZpb_c�bkke_^h\Zgbc�:�:��;Zcdh\Z�ihjleZg^�
p_f_glgh]h�l_klZ�k�\u^_e_gb_f�djbklZeebq_kdhc�nZau�\�\b^_�]b^jhhdkb^Z�dZev�
pby�b� ^_eb\b^guo� kbebdZlguo� \_s_kl\��LZdZy� l_hjby�ihemqbeZ�gZa\Zgb_� djb�
klZeebaZpbhgghdhZ]meypbhgghc��=_ev�p_f_glbjm_lky�djbklZeebq_kdb_�qZklbpu��
B��djhf_�lh]h��djbklZeeu�dZj[hgZlZ�dZevpby�hl�dZj[hgbaZpbb�]b^jhhdbkb�dZev�
pby� 

<������]��gZ�III- _f�F_`^mgZjh^ghf�dhg]j_kk_�i_j\uc�^hdeZ^qbd�;_jgZe�hl�
f_lbe�hlkmlkl\b_�ykguo�^Zgguo�l\_j^_gby�ihjleZg^p_f_glgh]h�l_klZ� 

Ihke_^mxsb_�gh\u_�wdki_jbf_glZevgu_�^Zggu_�iha\hebeb�Kl_cg_jm�\ukdZ�
aZlv�k\hb�km`^_gby�h�djbklZeebaZpbb�l\_j^_xs_]h�p_f_glgh]h�l_klZ�b�\u^_e_�
gbb� djbklZeebq_kdh]h� ]b^jhkmevnhZexfbgZlZ� dZevpby� �wlljbg]blZ�� b� dm[bq_�
kdh]h�]b^jhZexfbgZlZ��>Ze__�bkke_^h\Zgby�;ewgd��Dbgg_^b1. 

<������]��I�:��J_[bg^_j�baeh`be�k\hx�l_hjbx�h[jZah\Zgby�djbklZeebq_kdhc�
nZau�k�__�jZajuoe_gb_f�gZ�klZ^bb�ko\Zlu\Zgby�p_f_glgh]h�l_klZ� 

<������]��GBBP_f_gl�\u^\bgme�l_hjbx�h[jZah\Zgby�dhZ]meypbhgguo�kljmd�
lmj�ih^�\ebygb_f�kbe�<Zg->_j-<ZZevkZ��\h^hjh^guo��iheyjguo�b�dh\Ze_glguo�
k\ya_c� 

Djhf_�ki_pbnbq_kdbo�l_hjbc�[ueZ�baeh`_gZ�l_hjby�h[h[s_ggZy�hl\_j^_\Z�
gby�jZaebqguo�fZljbqguo�\_s_kl\��H[sZy�l_hjby�[ueZ�ij_^eh`_gZ�B�:��Ju[v�
_\uf2��gZ�l_jfh^bgZfbq_kdhc�hkgh\_�� 

                                                 
1 Ju[v_\�B�:��Hkgh\u�l\_j^_gby�fbg_jZevguo�\y`msbo�\_s_kl\��F������� 
2 Ju[v_\�B�:��Kljhbl_evgh_�fZl_jbZeh\_^_gb_��F��<ukrZy�rdheZ������ 

ISBN 5-89368-367-6 H[h[s_gb_�l_hjbb�b�ijZdlbdb�kbgwj]h[_lhgbjh\Zgby  
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HgZ�khklhbl�ba�^\mo�klZ^bc��I –�^bki_j]bjh\Zgb_�b�^bkheexpby��II –�dhg^_g�
kZpby�b�dhgkheb^Zpby� 

I_j\Zy�klZ^by�hl\_j^_\Zgby� 
iheguc�beb� k_e_dlb\guc�i_j_oh^� kbkl_fu� \� \ukhdh^bki_jkgh_�–�^h�fhe_dme��
Zlhfh\�� bhgh\�� beb� [he__� djmiguo�–� Z]j_]Zlh\� Zlhfh\��fhe_dme��fbp_ee� \� j_�
amevlZl_� ijbeh`_gby� wg_j]bb� jZajmr_gby��Wlhl� i_j_oh^� l\_j^h]h� \_s_kl\Z� \�
^bki_jkbx� \uau\Z_l� g_mklhcqb\h_�� f_lZklZ[bevgh_� khklhygb_�� k� jhklhf� k\h�
[h^ghc�\gmlj_gg_c�wg_j]bb�=_evf]hevpZ�b�k\h[h^ghc�ih\_joghklghc�\g_k_gghc�
wg_j]b_c�=b[[kZ� 

M`_�gZ�i_j\hc�klZ^bb�\hagbdZ_l�l_g^_gpby�h[jZah\Zgby�obfbq_kdbo�b�nbab�
dh-obfbq_kdbo�k\ya_c��\�lhf�qbke_�aZ�kq_l�wg_j]bb�Zdlb\Zpbb��Wlhc�l_g^_gpbb�
hkh[_ggh�[eZ]hijbylkl\m_l�dhfie_dkgh_�ijbeh`_gb_�\g_rgbo�kbe�k�h[jZah\Z�
gb_f�bklbgguo��dheehb^guo��wfmevkbhgguo��kbg_j]_lbq_kdbo�\a\_k_c��i_g�b�l�i��
Lh�`_�–�\�jZkieZ\Zo�b�ihebf_jZo� 

<lhjZy�klZ^by�hl\_j^_\Zgby�–�hkgh\gZy��oZjZdl_jbam_lky�ijh]j_kkbjmxsbf�
ijhp_kkhf�b�g_mjZ\gh\_r_gghklvx�kbkl_fu�l\_j^h]h�dZfg_\b^gh]h�ijh^mdlZ�k�
hlghkbl_evgh� hilbfZevghc�� mihjy^hq_gghc�fbdjhkljmdlmjhc��DZ`^Zy�� h[jZah�
\Z\rZyky�jZg__��^bki_jkby�gZ�i_j\hc�klZ^bb�hl\_j^_\Zgby�bf__l�k\hb�hkh[_ggh�
klb��Gh�bo�h[sghklv�–�\�mihjy^hq_gbb�kljmdlmj��l_f�[he__�ijb�kbg_j]_lbq_kdhc�
^_l_jfbgZpbb� 

<�hl^_evguo�kbkl_fZo�\�dhee_dlb\ghf�^\b`_gbb�qZklbp�ijhbkoh^yl�ijhp_k�
ku� kZfhmihjy^hq_gby� �hilbfbaZpbb��b� kZfhhj]ZgbaZpbb�nhjfbjmxs_cky�dhg�
^_gkZpbhgghc� kljmdlmju��ijbq_f� kihglZggh�� \g_aZigh�� kdZqdhh[jZagh��qlh�hl�
jZ`Z_l�i_j_oh^�dhebq_kl\_gguo�baf_g_gbc�\�gh\h_�dZq_kl\_ggh_�khklhygb_�\_�
s_kl\Z� 

Ih� ZgZeh]bqghfm�ih\h^m� \� k\h_� \j_fy�b�B�J��Ijb]h`bg� �eZmj_Zl�Gh[_e_\�
kdhc� ij_fbb�� hlf_qZe�� ©G_jZ\ghf_jghklv� fh`_l� klZlv� bklhqgbdhf� ihjy^dZ��
mklhcqb\Zy� kljmdlmjZ� \hagbdZ_l� ba� oZhkZ� kihglZggh� b� gZ� kZfuo� jZaguo� mjh\�
gyoª�� JZg__� k� nbehkhnkdbo� ihabpbc� lZdh]h� jh^Z� km`^_gby� [ueb� hlf_q_gu�
njZgpmakdbf�nbehkhnhf�J��>_dZjlhf�������–1650). 

IjZdlbq_kdb_� bkke_^h\Zgby� \�nbabd_� b� _kl_kl\hagZgbb� agZqbl_evgh� iha`_�
\ukdZau\Zgbc�nbehkhnZ�J��>_dZjlZ�ih^l\_j`^Zeb�wlb�km`^_gby��LZd��gZijbf_j��
\������]��[ueh�ba\_klgh_�hldjulb_�;_jgZjZ� �yq_cdb�;_jgZjZ���Lh`_�–�^Zggu_�\�
h[eZklb�eZa_jgh]h�baemq_gby��Kbgwj]_lbdZ��dZd�kbkl_fZ�kZfhhj]ZgbaZpbb�\_s_�
kl\Z�[ebadZ�d�gh\hfm�\b^m�gZmdb3. 

LZdbf�h[jZahf��gZ�\lhjhc�klZ^bb�hl\_j^_\Zgby�\�hkgh\ghf�aZ\_jrZ_lky�mih�
jy^hq_gb_�kljmdlmju��Dhebq_kl\_gghc�f_jhc�kihglZggh]h�mihjy^hq_gby�kljmd�
lmju�\uklmiZ_l�\_ebqbgZ�jZ\gZy�1 –�GK� ��G0��]^_�GK –�wgljhiby�kbkl_fu��G0 – 
fZdkbfZevgh_�agZq_gb_�wgljhibb� 

                   
3 =��B��JmaZ\bg��:ki_dlu�kbg_j]_lbdb����Nbehkhnkdb_�gZmdb�- 1985 -���� 
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<�kbkl_fZo�bkdmkkl\_gguo�kljhbl_evguo�dhg]ehf_jZlh\� �BKD��wlh�ijhp_kk�
\ujZ`Z_lky�\�dhebq_kl\_gghf�b�dZq_kl\_gghf�agZq_gbyfb�K�b�N��Ohly�K���N�

jZ\gh�ijZdlbq_kdb�ihklhygghc�\_ebqbg_��gh�baf_gy_lky�g_ij_ju\gh�bo�dZq_kl\h�
b�khhlghr_gb_�K���N��dhlhjh_�klj_fblky�d�fbgbfmfm� 

FZdjhkljmdlmjZ�� \hagbdZxsZy� \� kl_kg_gguo� mkeh\byo� iehlgh]h� aZihegyx�
s_]h� dhfihg_glZ� BKD� nhjfbjm_lky� \ukhdh]h� dZq_kl\Z�� lZd� dZd� ih\urZ_lky�
iehlghklv�� mklZgZ\eb\Z_lky� fbgbfmf� `b^dhc� kj_^u�� lh`_� ihj� \� dhglZdlguo�
ahgZo��jZ\ghf_jghklv�jZkij_^_e_gby�qZklbp�\�h[t_f_��fbgbfmf�wg_j]bc�=b[[kZ�
b�J_cg]hevpZ� 

Ijb�kbbwj]h[_lhgbjh\Zgbb��\�qZklghklb�� wlhl�ijhp_kk�ih\ur_gby�dZq_kl\Z�
�dhg^_gkZpbb�b�dhgkheb^Zpbb��\uau\Z_lky�lZd`_�h^gh\j_f_gguf�\ha^_ckl\b_f�
kbg_j]_lbq_kdbo�^_l_jfbgZglh\��ih\ur_gb_�l_fi_jZlmju��\b[jZpby��fZ]gblgZy�
h[jZ[hldZ��we_dljhjZajy^��f_oZgbq_kdh_�^\b`_gb_�dhee_dlb\guo�qZklbp��miehl�
g_gby�� k� ihke_^mxsbf� f_^e_gguf� hoeZ`^_gb_f� hlnhjfh\Zgguo� ba^_ebc� b 
dhgkljmdpbc�4. 
 
 
B�;��DMAVFBG 
Jhkkby��<eZ^bfbj��GIKD�³FHGHEBL´ 

 
L?HJ?LBQ?KDB?�HKGH<U�KBGWJ=H;?LHGBJH<:GBY� 
I:JHJ:AH=J?LUFB�<�:<LH;?LHGHKF?KBL?EYO�KF?KYFB 
 

;he__����e_l�ijhreh�k�l_o�ihj��dZd�\i_j\u_�\h�<eZ^bfbjkdhc�h[eZklb�Z\lh�
jhf�[ueh�ijh\_^_gh�[_lhgbjh\Zgb_�fhgheblguo�dhgkljmdpbc�iZjhjZah]j_lufb�
\�Z\lh[_lhghkf_kbl_eyo�kf_kyfb��L_f�kZfuf�[ueh�iheh`_gh�gZqZeh�ijbf_g_�
gby�gh\hc�l_ogheh]bb��[Zabjmxs_cky�gZ�aZdhgZo�ijbjh^u�b�ijbgpbiZo�kbgwj]_�
lbdb��hkgh\u�dhlhjuo�aZeh`_gu�eZmj_Zlhf�Gh[_e_\kdhc�ij_fbb�B�J��Ijb]h`b�
guf� 

JZajZ[hldZ�b�\g_^j_gb_�l_ogheh]bb�kbgwj]h[_lhgbjh\Zgby�fhgheblguo�dhg�
kljmdpbc� iZjhjZah]j_lufb� \� Z\lh[_lhghkf_kbl_eyo� kf_kyfb� hkgh\u\Zebkv� gZ�
nmg^Zf_glZevguo�aZdhgZo��hldjuluo�J��FZc_jhf��H��O_\bkZc^hf��:��Wcgrl_c�
ghf��Y��<Zg�^_j�<ZZevkhf��K��:jj_gbmkhf��<��Hkl\Zev^hf��D��=mev^[_j]hf��I��
<ZZ]_��Y��<Zgl-=hnnhf��>��=b[[khf��J��DeZmabmkhf��@��Nmjv_��E��HgkZ]_jhf��=��
=Zebe__f��=��=_evf]hevp_f��J��=mdhf��B� Gvxlhghf��B��Ijb]h`bguf�b�^jm]bfb� 

Kmsghklv�l_ogheh]bb� aZdexqZ_lky�\�lhf��qlh�^ey�ihemq_gby�[_lhgZ�fZdkb�
fZevghc� ijhqghklb� \� [_lhggmx� kf_kv� gZ� jZaguo� wlZiZo� __� ijb]hlh\e_gby��
ljZgkihjlbjh\Zgby�b�mdeZ^db�\ghkblky�fZdkbfZevgh_�dhebq_kl\h�wg_j]bb��\u�

                                                 
4 :�K�� :j[_gv_\�� Hl� we_dljhl_jfhkZ� d� kbgwj]h[_lhgbjh\Zgbx�� <eZ^bfbj��
<e=LM�������]� 
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klmiZxs_c�\�jZaguo�\b^Zo�ijb�h^gh\j_f_gghf�kh]eZkh\Zgbb��b�hkms_kl\ey_lky�
ihke_^mxs__�khojZg_gb_�__�^ey�kljmdlmjhh[jZah\Zgby�[_lhgZ� 

Kh�\j_f_g�^j_\g_c�=j_pbb� �ljbZ^Z�IeZlhgZ��b�^h�gZrbo�^g_c� �kbgwj]_lbdZ�
B�J� Ijb]h`bgZ��ba\_klgh��qlh� �ihemq_gb_�fZdkbfZevghc�ijhqghklb�\hafh`gh�
ijb� hkms_kl\e_gbb�ij_^\Zjbl_evgh]h� jZat_^bg_gby�b�ihke_^mxs_]h� kh_^bg_�
gby��>jm]bfb�keh\Zfb��qlh[u�\_s_kl\h�iheg__�mk\hbeh�wg_j]bx�b�mijhqbehkv��
gZ^h�kgZqZeZ�ij_^_evgh�jZat_^bgblv�_]h�gZ�qZklbpu��fhe_dmeu��bhgu��Z�ihke_�
wlh]h�–�kh_^bgylv�b�mijhqgylv�ijh^mdlu�j_Zdpbb� 

Wlh�\�iheghc�f_j_�hlghkblky�b�d�kbgl_am�[_lhgZ��GZ�i_j\hf�wlZi_�–�jZat_^b�
g_gbb��–� �g_h[oh^bfh�^h[blvky�fZdkbfZevgh]h�m\_ebq_gby�ih\_joghklb�j_Z]b�
jmxsbo�\_s_kl\��KjZam�ihke_�aZl\hj_gby�ijhbkoh^bl�bgl_gkb\gZy�^bkkhpbZpby�
k�^bki_j]Zpb_c�a_j_g�p_f_glZ��b�\�wlh�\j_fy�gZ^h�h[_ki_qblv�gZb[he__�ihegh_�
jZkl\hj_gb_�� g_� ^himkdZy� b� hl^Zeyy� ijhp_kku� ]b^jZlZpbb�� H^gh\j_f_ggh_� b�
kh]eZkh\Zggh_�ijbf_g_gb_�jZaguo�\b^h\�\ha^_ckl\bc�kihkh[kl\m_l�[he__�ihe�
ghfm�jZat_^bg_gbx��jZajmrZy�fZehijhqgu_�h[jZah\Zgby� 

GZ� \lhjhc� klZ^bb�ijhbkoh^bl� hkgh\gZy� ]b^jZlZpby��J_Zdpbb�gZqbgZxlky� k�
ih\_joghklb� a_j_g�p_f_glZ��gZ�gbo�h[jZamxlky�fZehijhgbpZ_fu_�h[hehqdb��<�
wlhl�i_jbh^��\g_k_ggZy�jZg__�b�khojZg_ggZy�wg_j]by��gZijZ\ey_lky�gZ��m]em[e_�
gb_�b�mkdhj_gb_�ijhp_kkZ�]b^jZlZpbb�\hdjm]�dZ`^h]h�a_jgZ�p_f_glZ��Ihwlhfm��
gZ� ^Zgghf� wlZi_� g_h[oh^bfh� h]jZ^blv� [_lhggmx� kf_kv� hl� ^hihegbl_evguo�
\g_rgbo�\ha^_ckl\bc� 

GZ�lj_lv_c�klZ^bb�nhjfbjm_lky�dZjdZk�ba�\uiZ^Zxsbo�djbklZeeh\�b�ijhbk�
oh^bl�_]h�h[jZklZgb_��<� wlhl�i_jbh^�khojZg_ggZy�jZg__�wg_j]by��gZijZ\ey_lky�
gZ�kha^Zgb_�ijhqghc�kljmdlmju�[_lhgZ��\�lhf�qbke_�b�aZ�kq_l�wdahl_jfbb��Ih�
wlhfm�wg_j]hh[f_g�k�hdjm`Zxs_c�kj_^hc�^he`_g�hkms_kl\eylvky�q_j_a�ihkl_�
i_ggh_�hklu\Zgb_�[_lhgZ�\�dhgkljmdpbb� 

IjhZgZebabjh\Z\�\k_�bf_xsb_ky�\b^u�wg_j]hghkbl_e_c�b�kj_^kl\Z��\�dhlh�
juo�hgb�fh]ml�[ulv�ijbf_g_gu��ijbreb�d�\u\h^m��qlh�gZb[he__�ihegh�m^h\e_�
l\hjyxsbfb�\k_f�ijb\_^_gguf�\ur_�iheh`_gbyf�gZ�kh\j_f_gghf�wlZi_�y\ey�
xlky�iZj�b�Z\lh[_lhghkf_kbl_eb� 

<�aZ\bkbfhklb�hl�j_]eZf_glbjmxsbo�djbl_jb_\��lZdbo�dZd��–�fbgbfZevgu_�
aZljZlu�wg_j]bb��ijhklhlZ��mgb\_jkZevghklv��fbgbfZevgh_�\j_fy�ijhba\h^kl\Z�
jZ[hl��b�ij���–�fZdkbfZevgu_�j_amevlZlu�ijb�ijbf_g_gbb�l_ogheh]bb�^hklb]Z�
ebkv�ijb�bkihevah\Zgbb�p_eh]h�jy^Z�aZdhgh\�nmg^Zf_glZevguo�gZmd��Hl�fgh]bo�
ihgylbc��nhjfme��f_lh^bd��ijbgpbih\�jZkq_lh\�b�ij��ijbrehkv�hldZaZlvky��lZd�
dZd�hgb�g_�khhl\_lkl\h\Zeb�aZdhgZf�b�j_Zevgh�ihemqZ_fuf�j_amevlZlZf��LZdb_�
hkgh\hiheZ]Zxsb_�ihgylby��kms_kl\mxsb_�\�[_lhgh\_^_gbb��dZd�ih^[hj�khklZ�
\h\�[_lhgh\��\h^hp_f_glgh_�hlghr_gb_��h^ghjh^ghklv��hkZ^dZ�dhgmkZ��\b[jbjh�
\Zgb_��baf_j_gb_�ijhqghklb�ih�bkiulZgbyf� dm[bdh\��b�^jm]b_�g_�fh]eb�[ulv�
ijbf_g_gu�\�hlghr_gbb�iZjhjZah]j_luo�kf_k_c� 

Bkihevamy�Z\lh[_lhghkf_kbl_eb�\�dZq_kl\_�l_ogheh]bq_kdh]h�we_f_glZ��m^Z�
ehkv�^h[blvky��ih\ur_gby�ijhqghklb�[_lhgZ�aZ�kq_l�ijbf_g_gby�f_oZgbq_kdhc�
b� l_jfhf_oZgbq_kdhc� Zdlb\Zpbb�dhfihg_glh\�[_lhgghc� kf_kb�iml_f�i_j_f_g�
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gh]h�beb�ihklhyggh]h�\jZs_gby�kf_kbl_evgh]h�[ZjZ[ZgZ�Z\lh[_lhghkf_kbl_ey��
Wdki_jbf_glu�ihdZaZeb��qlh�iehsZ^v�dhglZdlh\�m\_ebqb\Z_lky�ijb�i_j_f_rb�
\Zgbb�\ke_^kl\b_�m^Ze_gby�k�ih\_joghklb�dhfihg_glh\�aZ]jyag_gguo�qZklbp��Z�
lZd`_� ijb� ^jh[e_gbb� aZihegbl_e_c� �kmohc� b� fhdjuc� ^hfhe��� Hkh[_ggh� wlhl�
nZdlhj� agZqbf� ijb� fbgbfZevghf� kh^_j`Zgbb� \eZ]b� \� dhfihg_glZo� [_lhgghc�
kf_kb� 

AZ]jmadZ�dhfihg_glh\�[_lhgghc�kf_kb�c�h]jZgbq_gguf�dhebq_kl\hf�\h^u�\�
kf_kbl_evguc�[ZjZ[Zg�Z\lh[_lhghkf_kbl_ey��hkh[_ggh�ijb�hljbpZl_evghc�l_f�
i_jZlmj_�gZjm`gh]h�\ha^moZ��ihke_^mxsZy�^hklZ\dZ�bo�gZ�kdhev�m]h^gh�g_h]jZ�
gbq_ggh_�jZkklhygb_�d�imgdlm�jZah]j_\Z�b�jZah]j_\�[_lhgghc�kf_kb�iZjhf��ih�
a\heyxl� j_Zebah\Zlv�� \� jZfdZo� ^Zgghc� l_ogheh]bb�� h^bg�ba� hkgh\guo� aZdhgh\�
obfbq_kdhc�dbg_lbdb�–�aZdhg�^_ckl\mxsbo�fZkk�D��=mev^[_j]Z�b�I��<ZZ]_��<g_�
k_gb_�wg_j]bb�ijhbkoh^bl�^h�gZqZeZ�ko\Zlu\Zgby�\�fhf_gl�gZb[hevr_c�dhgp_g�
ljZpbb�j_Z]bjmxsbo�\_s_kl\� 

JZah]j_\�dhfihg_glh\�[_lhgghc�kf_kb�\�ml_ie_gghf�kf_kbl_evghf�[ZjZ[Zg_�
Z\lh[_lhghkf_kbl_ey�p_e_khh[jZagh�ijhba\h^blv�\eZ`guf�gZkus_gguf�iZjhf�
\�k\yab�k�_]h�gbadhc�\yadhklvx�b�\ukhdhc�ijhgbdZxs_c�kihkh[ghklvx�b�l_ieh�
hl^Zq_c��Ba\_klgh��qlh�\yadhklv�\h^u�ijb����ºK�khklZ\ey_l�lj_lvx�qZklv�\yadh�
klb�\h^u�ijb����ºK��<yadhklv�iZjZ�ijb�l_fi_jZlmjZo�����– 120 ºK�\����jZa�f_gv�
r_� \yadhklb� \h^u�ijb� ��� ºK��MdZaZggu_� k\hckl\Z�iZjZ�oZjZdl_jbamxl� _]h� dZd�
b^_Zevgh]h�\eZ]h-� �b�l_iehghkbl_ey��bkihevah\Zgb_�dhlhjh]h�memqrZ_l�]hfh]_�
gbaZpbx� kf_kb�� <ukhdZy� ijhgbdZxsZy� kihkh[ghklv� iZjZ� kihkh[kl\m_l� lZd`_�
[he__�[ukljhfm��q_f�ijb�^jm]bo�kihkh[Zo��gZ]j_\m�dhfihg_glh\�[_lhgghc�kf_�
kb��IZj�� \klmiZy� \� dhglZdl� k� hlghkbl_evgh� oheh^gufb� ih\_joghklyfb� dhfih�
g_glh\� [_lhgghc� kf_kb� b� \gmlj_gg_c� ih\_joghklvx� kf_kbl_evgh]h� [ZjZ[ZgZ��
bgl_gkb\gh� dhg^_gkbjm_lky�� \uk\h[h`^Zy� l_iehlm� iZjhh[jZah\Zgby� �nZah\h]h�
i_j_oh^Z�iZjZ�\�\h^m��dhlhjZy�b^_l�gZ�m\_ebq_gb_�\eZ]hkh^_j`Zgby�b�l_iehkh�
^_j`Zgby� [_lhgghc� kf_kb�� Z� lZd`_� l_iehkh^_j`Zgby� dhjimkZ� kf_kbl_evgh]h�
[ZjZ[ZgZ� Z\lh[_lhghkf_kbl_ey��Ijb� dhg^_gkZpbb� �� d]� iZjZ� \� aZ\bkbfhklb� hl�
^Z\e_gby��ijb�dhlhjhf�ijhbkoh^bl�dhg^_gkZpby��\u^_ey_lky����� –������d>`� 

Ijhbkoh^ys__� \� kf_kbl_evghf� [ZjZ[Zg_� Z\lh[_lhghkf_kbl_ey� h^gh\j_f_g�
gh_�i_j_f_rb\Zgb_�[_lhgghc�kf_kb�b�ihklmie_gb_�iZjZ�k�\ukhdhc�kdhjhklvx��
agZqbl_evgh� mkdhjyxl� ijhp_kk� l_iehh[f_gZ�� <aZbfgh_� lj_gb_� qZklbp� b�
dbg_lbq_kdZy� wg_j]by� ihlhdZ� iZjZ� mf_gvrZxl� lhesbgm� ie_gdb� dhg^_gkZlZ� b�
baf_gyxl�__�l_q_gb_��i_j_\h^y�_]h�\�khklhygb_�\hegh\h]h�b�lmj[me_glgh]h��ijb�
dhlhjhf� dhwnnbpb_gl� l_iehhl^Zqb� \hajZklZ_l�� Ijb� iZjhjZah]j_\_�
we_f_glZjgu_� h[t_fu� [_lhgghc� kf_kb� ijhoh^yl� fgh]hdjZlgh� q_j_a� ahgm�
^_ckl\by� kljmb� iZjZ�� ijb� wlhf� hgb� jZah]j_\Zxlky� ^h� l_fi_jZlmju�� [ebadhc� d�
l_fi_jZlmj_�l_iehghkbl_ey��\uoh^y�ba� ahgu�^_ckl\by�kljmb�iZjZ��wlb�qZklbpu�
[ukljh�hoeZ`^Zxlky��LZdb_�l_fi_jZlmjgu_�i_j_iZ^u�\�khq_lZgb_�k�ihgb`_gghc�
\yadhklvx� \h^u�b�ih\ur_gghc�ijhgbdZ_fhklvx�iZjZ�ijb\h^yl� d�jZajmr_gbx�
i_j\bqgh� h[jZah\Z\rboky� nehdme� p_f_glguo� qZklbp�� Wnn_dlb\guc� jZ^bmk�
qZklbp�mf_gvrZ_lky�k����fd��oheh^guo��^h����fd��iZjhjZah]j_luo��� 
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LZdbf�h[jZahf��ijhp_kk�iZjhjZah]j_\Z�ijb\h^bl�d�^bki_j]Zpbb��Djhf_�lh]h��
ihiZ^Zy�\�kljmx�iZjZ�[he__�e_]db_�qZklbpu�p_f_glZ�b�f_edh]h�aZihegbl_ey�lhj�
dj_lbjmxl� ih\_joghklv� [he__� djmigh]h� aZihegbl_ey� b� l_f� kZfuf� k^bjZxl�
ie_gdm�dhg^_gkZlZ��GZb[he__�[eZ]hijbylgu_�mkeh\by�l_iehh[f_gZ�kdeZ^u\Zxl�
ky�\�gZqZe_�ijhp_kkZ�gZ]j_\Zgby��\�k\yab�k�hlghkbl_evgh�fZehc�lhesbghc�ie_g�
db�dhg^_gkZlZ��<�wlhl�i_jbh^��dh]^Z�[_lhggZy�kf_kv�_s_�^hklZlhqgh�kmoZ��ijh�
bkoh^bl�mijm]h_�klhedgh\_gb_�qZklbp��qlh�mf_gvrZ_l�lhesbgm�ie_gdb��Ih�f_j_�
m\eZ`g_gby�kf_kb��^_ckl\b_�mijm]bo�kbe�mf_gvrZ_lky��qlh�ijb\h^bl�d�m\_ebq_�
gbx�lhesbgu�ie_gdb�dhg^_gkZlZ� 

L_jfhobfbq_kdb_� \ha^_ckl\by��hkms_kl\e_ggu_� \�i_jbh^�gZb[hevr_c� dhg�
p_gljZpbb� j_Z]bjmxsbo� \_s_kl\�� fZdkbfZevgh� bgl_gkbnbpbjmxl� j_Zdpbb� \�
[_lhgghc�kf_kb��Kh]eZkgh�aZdhgm�Y��<Zgl-=hnnZ�ih\ur_gb_�l_fi_jZlmju�l_i�
ehghkbl_ey�^h�iZjhh[jZah\Zgby�kihkh[kl\m_l�fZdkbfZevghc�ijhgbdZxs_c�kih�
kh[ghklb�b�fgh]hdjZlgh�m\_ebqb\Z_l�kdhjhklv�ijhp_kkZ�^bkkhpbZpbb� 

K�mq_lhf�dhfie_dkgh]h�djbl_jby��gZb[he__�wnn_dlb\ghc�l_fi_jZlmjhc�jZah�
]j_\Z�[_lhgghc�kf_kb�fh`gh�kqblZlv����– 65 ºK��>h�wlbo�l_fi_jZlmj�l_iehi_j_�
^ZqZ� hl� iZjZ� d� dhfihg_glZf� [_lhgghc� kf_kb� b^_l� gZb[he__� bgl_gkb\gh�� ih^�
\b`ghklv�[_lhgghc�kf_kb�fZdkbfZevgZ�b�^hklZlhqgh�ijh^he`bl_evgZ�ih�\j_f_�
gb�^ey�ih^Zqb�b�mdeZ^db�__�\�hiZem[dm��wdahl_jfby�hilbfZevgZ��l_iehhl\h^�\�
hiZem[d_� hkms_kl\ey_lky� ih� gZb[he__� ³fy]dhfm´� j_`bfm�� ihemqZ_fZy� ijhq�
ghklv�[_lhgZ�fZdkbfZevgZ��<k_�wlh�[eZ]hijbylgh�kdZau\Z_lky�dZd�gZ�memqr_gbb�
l_ogheh]bq_kdbo� k\hckl\� [_lhgghc� kf_kb�� lZd� b� gZ� m\_ebq_gbb� nbabdh-
f_oZgbq_kdbo�oZjZdl_jbklbd�[_lhgZ��Ijb�[he__�\ukhdbo�l_fi_jZlmjZo�hl^_ey�
_lky� Z^khj[pbhggZy� \h^Z�� h[jZam_lky� wlljbg]bl�� ih]ehsZxsbc� \h^m�� Z� lZd`_�
ih\urZ_lky�bkiZj_gb_��–�\k_�wlh�j_adh�aZf_^ey_l�^bnnmabhggu_�ijhp_kku� 

LZdbf�h[jZahf��kbgwj]_lbq_kdbc�wnn_dl��ihemqZ_fuc�hl����\b^h\�\ha^_ckl�
\bc��\�j_amevlZl_�bgl_gkb\gh]h�h^gh\j_f_ggh]h�b�kh]eZkh\Zggh]h�\g_k_gby�jZa�
guo�\b^h\�wg_j]bb�ijb\h^bl�d�p_iguf�j_Zdpbyf�b�d�\ukhdhc�mihjy^hq_gghklb�
kbkl_fu��IehlgZy�kljmdlmjZ�kha^Z_lky�k�gZb[he__�iheguf�khojZg_gb_f�b�mk\h_�
gb_f� \g_k_gghc� wg_j]bb��Wlh� ^hklb]Z_lky� ihkl_i_gguf� hklu\Zgb_f�� ihklhyg�
guf�l_iehihlhdhf�b�_kl_kl\_gguf�\u^_j`b\Zgb_f�[_lhgZ� 

Ijbf_g_gb_�l_ogheh]bb�[_lhgbjh\Zgby�fhgheblguo�dhgkljmdpbc�iZjhjZah�
]j_lufb�\�Z\lh[_lhghkf_kbl_eyo�kf_kyfb��hkms_kl\e_ggh_�\�Jhkkbb�b�aZ�jm[_�
`hf��^hdZaZeh�ijZ\hlm�\u^\bgmluo�b�j_Zebah\Zgguo�l_hj_lbq_kdbo�iheh`_gbc��
\ayluo�aZ�hkgh\m�ijb�jZajZ[hld_�gh\uo�ijb_fh\�b�kihkh[h\�\_^_gby�kljhbl_ev�
guo�jZ[hl�� 
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:�K��:J;?GV?<� 
Jhkkby��<eZ^bfbj��<e=M 
 
H;AHJ�J:A<BLBY�WE?DLJHJ:AH=J?<:L?EVGUO� 
MKLJHCKL<�–�WJM� 

 
P_ev�WJM� –� \uk\h[h`^_gb_� \gmlj_gg_c� wg_j]bb� b� jZajmr_gb_� khklZ\eyx�

sbo� [_lhgghc� kf_kb��Lj_[h\Zgby� d�WJM�–� qlh[u�g_� aZfudZeh��g_� aZ_^Zeh��g_�
\ul_dZeh�p_f_glgh_�l_klh��g_�hklu\ZeZ�kf_kv� 

AZj_dhf_g^h\Zeh� k_[y� gZ� ijZdlbd_� b� ^h� kbo� ihj� ijbf_gyxlky� we_dljh^gh-
ieZklbqgu_�[mgd_ju�WI;��mklZgh\db�k�ih]jm`Z_fufb�we_dljh^Zfb�MIW��\b[�
jhwe_dljhj_Zdlhju� <WJ� b� kbgwj]h]_g_jZlhju� KW=�� HljZ[Zlu\Z_lky� kbgwj]h�
ljhg�KWL� 

<h� \k_o� wlbo� mkljhckl\Zo� ihke_^h\Zl_evgh� mf_gvrZeky� h[t_f� g_ihkj_^kl�
\_ggh� h[jZ[Zlu\Z_fhc� kf_kb� b� \\h^beZkv� ^hihegbl_evgZy� wg_j]by��<� k\yab� k�
wlbf�\j_fy�jZah]j_\Z�khdjZsZehkv�b�ih\urZeZkv�iehlghklv�wg_j]bb�b�lhdZ��Wlh�
ijb\h^beh�d�fgh]hdjZlghfm�kgb`_gbx�we_dljhkhijhlb\e_gby�kf_kb�b�ih\ur_�
gbx�ijhqghklb�[_lhgZ��Djhf_�wlh]h�\ukhdZy�dhgp_gljZpby��iehlghklv��wg_j]bb�
\uau\Zeh�^Z\e_gb_��Z�ke_^h\Zl_evgh��kbeu�\aZbfh^_ckl\by��Ihwlhfm�ijb�kh]eZ�
kh\Zgghf�b�ihke_^h\Zl_evghf�bkihevah\Zgbb�lj_o�\b^h\�wg_j]bb�b�\uiheg_gbb�
\k_o�lj_[h\Zgbc�d�WJM�kmlhqgZy�ijhqghklv�^hklb]ZeZ��������kf��lZ[e����<�lZ[�
ebp_�ijb\_^_gu�ihdZaZl_eb�WJM�ih� kjZ\g_gbx� k�h[uqguf� we_dljhjZah]j_\hf�
[_lhgZ�WI=��D�kh`Ze_gbx��\�hkgh\ghf�\�WJM�bkihevam_lky�l_ieh�hl�we_dljbq_�
kl\Z��wlh�g_�iha\hey_l�ihemqZlv�ijbjhkl�ijhqghklb�[_lhgZ�[he__������ 

;he__� ij_^ihqlbl_evg__� \ghkblv� l_ieh� iZjhjZah]j_\hf� kf_kb� \� fbdk_jZo��
]^_�^hklb]Z_lky�jZ\ghf_jgh_�m\eZ`g_gb_�\k_o�khklZ\eyxsbo��b�l_ieh�\ghkblky�
\�fhf_gl�gZqZeZ�ko\Zlu\Zgby�b�^hklb]Z_lky�h^ghjh^gZy�b�ieZklbqgZy�kf_kv�� 

<�gZklhys__�\j_fy�gZb[he__�jZkijhkljZg_gu�mklZgh\db�E�F��Dheq_^Zgp_\Z�
�KI[=:KM���Gh�� d� kh`Ze_gbx�� hgb� hkgh\Zgu� lhevdh� gZ� l_ieh\hc� wg_j]bb��K�
lhqdb� aj_gby�bkihevah\Zgby�l_ieh\hc�wg_j]bb�gZb[he__�wnn_dlb\_g�iZjhjZah�
]j_\�kf_kb�\�Z\lh[_lhghkf_kbl_eyo��jZajZ[hlZgguc�B�;��Dmavfbguf� �]��<eZ^b�
fbj�� 
 MklZgh\dZ�k�wg_j]hh[jZ[hldhc�\�^bgZfbq_kdbo�kbkl_fZo�kebrdhf�]jhfha^dZ�
�klhbfhklvx�k\ur_����feg��jm[���b�hlkmlkl\m_l�kh\f_klgZy�b�kh]eZkh\ZggZy�h[�
jZ[hldZ�kf_kb��H^gZdh�ijb�bkihevah\Zgbb�we_dljhfZ]gblgh]h�ihey�^hklb]Z_lky�
agZqbl_evguc�ijbjhkl�ijhqghklb��hkh[_ggh�]ZahreZdZ�[_lhgZ� 
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JZa\blb_�we_dljhjZah]j_\Zl_evguo�mkljhckl\ 
 

IhdZaZl_ev WI= WI; MIW <WJ KW= KWL 

=h^u 50 -�_ 60 –�_ 70 -�_ 80 -�_ 90 -�_ XXI �\ 

H[t_f��f3 8 1,2 0,7 0,2 0,1 0,05 

Wg_j]by Q QP W A E EBH 

<j_fy�jZah]j_\Z��
fbg 

360 15 7,5 5 3 2 

GZijy`_gghklv�
ihey��<l�^f 

– 70 180 220 250 300 

Iehlghklv�wg_j]bb�� 
<l�.�q�^f3 

4 100 750 4500 18000 8000 

Iehlghklv�lhdZ��
:�^f2 

1 3 6 12 24 48 

Kgb`_gb_�we_dljh�
khijhlb\e_gby��jZa 

1 2 3 4 5 6 

Ijhqghklv�[_lhgZ��
�����kml���� 

70/90 50/120 70/140 90/160 100/180 110/200 

Ijbf_qZgb_��J� �����d<l������W� ����d<l�.�q�f3 
 
H[hjm^h\Zgb_�^he`gh�hl\_qZlv�l_ogheh]bb�b�aZdhgZf�nmg^Zf_glZevguo�gZ�

md��Ijbf_jhf�lhfm�Dh\jh\kdbc�>KD��]^_�d�l�g��<�:��Ih]hj_eh\�\imklmx�bkljZ�
lbe�ihefbeebhgZ�jm[e_c�b���]h^Z�g_j\hlj_idb� 

GZb[he__� ij_^ihqlbl_evgu� mklZgh\db� k� we_dljhjZah]j_\hf� kf_kb�� dhlhju_�
iha\heyxl�\���–���jZaZ�kgb`Zlv�we_dljbq_kdmx�fhsghklv��AZ�kq_l�jZ\ghf_jgh]h�
jZah]j_\Z�fh`gh�mf_gvrblv�h[t_f�h^gh\j_f_ggh�jZah]j_\Z_fhc�kf_kb��Z�lZd`_�
bkihevah\Zlv�\k_�wg_j]h\ha^_ckl\by��qlh�ih\urZ_l�iehlghklv�wg_j]bb�b�lhdZ� 

LZdbf�h[jZahf�WJM�kh\_jr_gkl\m_lky��ohly�^h�kbo�ihj�bkihevah\Zebkv�WI;�
b�MIW��\\b^m�bo�ijhklhlu� 
 
 
<�F��F?EVGBDH<��:�K��:J;?GV?< 
Jhkkby��<eZ^bfbj��<e=M 
 
DHGKLJMDLB<GU?�HKH;?GGHKLB�IJHFURE?GGH=H� 
H;J:AP:�KBGWJ=H:DLB<:LHJ: 
 

Kbgwj]hZdlb\Zlhj�� ij_^gZagZq_gguc� ^ey� ijb]hlh\e_gby� jZah]j_luo� [_lhg�
guo�kf_k_c�k�ih\ur_ggufb�oZjZdl_jbklbdZfb��ijhoh^be�eZ[hjZlhjgu_�b�ijh�
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fure_ggu_� bkiulZgby�� Dhgkljmdpby� mkljhckl\Z� ihklhyggh� kh\_jr_gkl\h\Z�
eZkv�b�baf_gyeZkv��<�gZklhysbc�fhf_gl� \j_f_gb� hljZ[hlZg� \ZjbZgl��ijhr_^�
rbc�ijhba\h^kl\_ggmx�Zijh[Zpbx�gZ�kljhbl_evghf�ij_^ijbylbb�]��<eZ^bfbjZ�
^ey� [_lhgbjh\Zgby�nmg^Zf_glguo� [ehdh\� b� ^jm]bo� ba^_ebc��Kbg_j]Zdlb\Zlhj�
i_j_^\b]Zeky�\^hev�ijhe_lZ�p_oZ�gZ�ihjlZe_�[_lhghmdeZ^qbdZ��>hihegbl_evgh�
[ueb� kfhglbjh\Zgu� ijhf_`mlhqguc� [mgd_j-gZdhibl_ev�� aZl\hj� b� mkljhckl\h�
i_j_^\b`_gby� kbgwj]hZdlb\ZlhjZ� ihi_j_d� ijhe_lZ�� ZiiZjZlmjZ� mijZ\e_gby��
DjZgh\h-[mgd_jgZy�ih^ZqZ�[_lhgghc�kf_kb�h[_ki_qb\ZeZ�g_ij_ju\ghklv�ihlhdZ� 

IjZdlbdZ� ihdZaZeZ�� qlh� \b[jhf_oZgbq_kdb_� \ha^_ckl\by� gZ� jZah]j_\Z_fmx�
[_lhggmx�kf_kv�ghkyl�yjdh�\ujZ`_ggu_�wg_j]_lbq_kdb_�b�ljZgkihjlguc�oZjZd�
l_j��>ey�dZq_kl\_gghc�ljZgkihjlbjh\db�b�ihke_^mxs_c�\b[jhZdlb\Zpbb�[_lhg�
ghc�kf_kb�g_h[oh^bfu� 

1. JZ\_gkl\h���\k_o���k_q_gbc���`b\h]h���ihlhdZ����\oh^gZy���]hjeh\bgZ��
dhevp_\h_�k_q_gb_��\uoh^gh_�hl\_jklb_�� 

2. LhqgZy�mklZgh\dZ�b�p_gljh\dZ�\b[jZlhjZ��q_j_a�^_finbjmxsb_�
ijhdeZ^db�� 

3. H[yaZl_evguc���jZkq_l���ljhkh\hc���ih^\_kdb���kbg_j]hZdlb\ZlhjZ�k�mq_�
lhf�Zfhjlbabjmxs_c�kihkh[ghklb� 

4. MklZgh\dZ�we_dljhk_j^_qgbdZ�gZ�\b[jhbahebjmxsb_�b�^bwe_dljbq_�
kdb_�hihju� 

5. FbgbfZevgh_�dhebq_kl\h�k\Zjguo�r\h\� 
BkiulZgby�^Zeb�\hafh`ghklv�jZkkqblZlv�ke_^mxsb_�l_ogbdh-wdhghfbq_kdb_�

ihdZaZl_eb� 
1. I = ����������f3���kf_gm  – ijhba\h^bl_evghklv�ijhp_kkZ� 
2. J = �����������d<l  – fhsghklv� 
3. I = �����������:  – kbeZ�lhdZ� 
4. U = ����������<  – gZijy`_gb_�k_lb� 
5. t  = �����������K  – l_fi_jZlmjZ�jZah]j_\Z�kf_kb� 
6. L = ��������fbg  – ^ebl_evghklv�jZah]j_\Z�kf_kb� 

 
 
 
?�G��<:RBG:��G�G��D:RBG:��:�K��:J;?GV?< 
Jhkkby��<eZ^bfbj��<e=M 
 
J:KQ?L�KBGWG?J=H:DLB<:LHJ: 

 
IhdZaZl_eb�aZ\bkyl�]eZ\guf�h[jZahf�hl�gZqZevgh]h�we_dljhkhijhlb\e_gby�kf_�

kb�hij_^_e_ggh]h�ih�Zfi_jf_ljm� 
JZ[hqZy�iehsZ^v�we_dljh^Z�gZjm`ghc�ljm[u�\uqbkeyeZkv�ih�^ebg_�\gmlj_ggbo�

we_dljh^h\� 
>Zggu_�jZkq_lZ�k\_^_gu�\�lZ[ebpm� 
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JZkq_l�kbgwg_j]hZdlb\ZlhjZ 
 

<_ebqbgZ 
H[hagZq_gb_� 
b�nhjfmeZ 

>Zggu_�b�jZkq_l 

BKOH>GU?�>:GGU? 
���;_lhg�F����k�hkZ^dhc hd ��kf 
���H[t_f�[_lhgZ V[ ����f3 
���GZqZevgh_�we_dljhkhijh�
lb\e_gb_�kf_kb ρ0 ��Hf�⋅�f 

���We_dljhkhijhlb\e_gb_�
kf_kb�ih�Zfi_jf_ljm�ijb�
d = �����dhg_qgh_� 

ρd�= ρ0 ⋅ κ 5 ⋅����� ���Hf�⋅�f 

���Kl_i_gv�gZ]j_\Z�kf_kb�k�
20 °K�^h��� °K 

∆t = tk – t0 60 – 20 = 40 °K 

���IehsZ^v�jZ[hq_]h�we_d�
ljhk_j^_qgbdZ S = π ⋅ d ⋅ l 3,14 ⋅ 0,329 ⋅ 175 = 1,2 f2 

���LhesbgZ�h[jZ[Zlu\Z_fh]h�
kehy 

bke ������f 

���GZijy`_gb_ U ����< 
���Dhwnnbpb_gl�\j_f_gb k\j 1 
����DI> η ≈1 

OH>�J:KQ?L: 
���JZkoh^�wg_j]bb�gZ�ijh]j_\�
[_lhgZ w = 0,7 ∆t / η 0,7 ⋅�������� ����d<lq�f3 

���Khijhlb\e_gb_�kf_kb 
r = (ρd�+ ρ0) ⋅ 

bke�/ 2 ⋅ S 
(5 + 1) 0,093 / (2 ⋅ 1,2) = 

�����Hf 
���KbeZ�lhdZ�gZ�dZ`^hc�nZa_ I = U / 3 ⋅ r 220 / (3 ⋅������� �������: 

���Fhsghklv P = 3 ⋅ 10-3 I ⋅ U 
3 ⋅ 10-3 ⋅ 315,4 ⋅ 220 = 

������d<l 

���<j_fy�jZah]j_\Z Tj�= 60 w V[�/ P 60 ⋅ 28 ⋅ 0,11 / 208,2 = 
�����fbg 

���Ihlhd�[_lhgZ I� �����V[�⋅�d\j�
/ Tj 

480 ⋅ 0,11 ⋅ 1 / 0,89 = 59,5 
f3�kf_gm 

���M]he�gZdehgZ β = k\j�⋅�I���h 1 ⋅ 59,5 / 10 = 5,95° 
 

Pbnjh\u_�^Zggu_�ih^l\_j`^_gu�wdki_jbf_glZevgh��<hafh`gh_�hldehg_gb_�
+5%. 
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F�F��LBLH<� 
Jhkkby��;ZjgZme��:el=LM�bf��B�B��Iheamgh\Z 
 
MIJ:<E?GB?�IHLJ?;EY?FHC�FHSGHKLVX�>EY� 
IH<UR?GBY�DI>�WE?DLJHJ:AH=J?<:XSBO�MKLJHCKL< 

 
<hijhk�h�\_ebqbg_�dhwnnbpb_glZ�ihe_agh]h�^_ckl\by��di^�η��wg_j]_lbq_kdh�

]h�mkljhckl\Z�\k_]^Z�y\eyeky�j_rZxsbf�^ey�kZfh]h�kms_kl\h\Zgby� wlh]h�mkl�
jhckl\Z��Ba� wlh]h� \ul_dZ_l� aZ^ZqZ� ih\ur_gby� wg_j]_lbq_kdhc� wnn_dlb\ghklb�
jZ[hlu�WJM�gZ�hkgh\_�bamq_gby�aZdhghf_jghkl_c��hij_^_eyxsbo�\_ebqbgm�di^�
\�ijhp_kk_�jZah]j_\Z� 

<�ijZdlbd_�IWJ;K�ijh\_^zggu_�Z\lhjhf�aZf_ju�\_ebqbgu�di^�ihdZau\Zxl��
qlh�blh]h\h_�agZq_gb_�\_ebqbgu�di^�\�WJM�fh`_l�[ulv�\�^bZiZahg_�������������
Ijbqzf�dZd�\�jZaguo��lZd�b�\�h^ghf�b�lhf�`_�WJM��HdZaZehkv�lZd`_��qlh�\�l_q_�
gb_�h^gh]h�ijhp_kkZ�IWJ;K�\_ebqbgZ�di^�oZhlbqgh�imevkbjm_l� �l�_��hkpbeeb�
jm_l���keh`guf�Zi_jbh^bq_kdbf�h[jZahf�f_gy_l�k\hz�agZq_gb_� 

GZ^z`ghc�gZmqghc�hkgh\hc�^ey�jZaj_r_gby�wlbo�ijhlb\hj_qbc�fh`_l�[ulv�
aZdhg�khojZg_gby�wg_j]bb�ijb�i_j_oh^_�_z�ba�we_dljbq_kdhc�\�l_ieh\mx�b�_]h�
\gbfZl_evguc�ZgZeba� 

Ba\_klgh��qlh���     lh]^Z�l_dms__�agZq_gb_�di^�[m^_l�jZ\gh 
 
  (1) 

 
M`_�ba�g_keh`gh]h�ZgZebaZ�\ujZ`_gby�^ey�di^�\b^gh��qlh�η�_klv�ijhba\_^_�

gb_�ljzo�\_ebqbg��^\_�ba�dhlhjuo�aZ�\j_fy�jZah]j_\Z�baf_gyxlky��ρ –�\�����– 2 
jZaZ�\�klhjhgm�mf_gvr_gby��υp –�\������–�����jZaZ��ijbqzf�dZd�ihdZau\Z_l�ijZd�
lbdZ��dZd�\�klhjhgm�mf_gvr_gby��lZd�b�\�klhjhgm�m\_ebq_gby��Lj_lbc�khfgh`b�
l_ev�lh`_�ih^\_j`_g�g_dhlhjhfm�baf_g_gbx��l�d��\�g_[hevrbo�ij_^_eZo�baf_�
gyxlky�U� b�K��B� \_jhylghklv� lh]h�� qlh� ijhba\_^_gb_� lZdbo� i_j_f_gguo� ^Zzl�
ihklhyggmx�aZ�\kz�\j_fy�\_ebqbgm��dZd�ih^kdZau\Z_l�a^jZ\uc�kfuke��g_\_ebdZ��
AgZqbl�η�^he`gh�baf_gylvky�\�ijhp_kk_�jZah]j_\Z��<f_kl_�k�l_f�\ujZ`_gb_�����
fh`_l�[ulv�aZibkZgh�\�lZdhf�\b^_� 

 
 (2) 
 

Ba\_klgh�� qlh� g_mklZgh\b\rbcky� ijhp_kk� l_iehijh\h^ghklb�� hibku\Z_fuc�
^bnn_j_gpbZevguf�mjZ\g_gb_f�iZjZ[hebq_kdh]h�lbiZ 
 
                (3) 
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h[eZ^Z_l�l_f�k\hckl\hf��qlh�\ebygb_�\kydh]h�l_ieh\h]h�\hafms_gby�jZkijh�
kljZgy_lky�f]gh\_ggh�gZ�\kz�ijhkljZgkl\h��<hh[s_�]h\hjy�wlhl�j_amevlZl��aZ\b�
kysbc�hl�lbiZ�bkoh^gh]h�^bnn_j_gpbZevgh]h�mjZ\g_gby��g_�khhl\_lkl\m_l�^_c�
kl\bl_evghklb�>�@� 

Kms_kl\m_l�\hegh\hc�\ZjbZgl�l_hjbb�l_iehijh\h^ghklb�>�@��hkgh\Zgguc�gZ�
]bihl_a_�kms_kl\h\Zgby�l_ieh\hc�bg_jpbb�gZ]j_\Z_fuo�l_e��ijb\h^ys_c�d�
^bnn_j_gpbZevghfm�mjZ\g_gbx�g_mklZgh\b\r_]hky�ijhp_kkZ�jZkijhkljZg_gby�
l_ieZ�]bi_j[hebq_kdh]h�lbiZ��<�g_c�\\h^blky�n_ghf_gheh]bq_kdZy�]bihl_aZ��
kh]eZkgh�dhlhjhc�ijb�g_jZ\ghf_jghf�\h�\j_f_gb�baf_g_gbb�l_fi_jZlmju�qZklv�
ih^\h^bfh]h�l_ieZ�jZkoh^m_lky�g_ihkj_^kl\_ggh�gZ�ih\ur_gb_�l_fi_jZlmju�
jZkkfZljb\Z_fh]h�l_eZ�_^bgbqgh]h�h[tzfZ��Z�qZklv�l_ieZ�jZkoh^m_lky�gZ�ij_�
h^he_gb_�l_ieh\hc�bg_jpbb��dhlhjZy�ijhihjpbhgZevgZ�ijbjZs_gbx�ijhba\h^�
ghc�l_fi_jZlmju�ih�\j_f_gb��l�_� 

 
 (4) 

 
Ba�wlh]h�ihke_^g_]h�khhlghr_gbb�ke_^m_l��qlh�lhevdh�ijb�ebg_cghf�aZdhg_�

baf_g_gby�l_fi_jZlmju�l_eZ�\h�\j_f_gb�\lhjh_�keZ]Z_fh_�ijZ\hc�qZklb�jZ\gh�
gmex�b�l_ieh\Zy�bg_jpby�g_�ijhy\blky��Gh�ijb�we_dlhjZah]j_\_�aZdhg�baf_g_�
gby� l_fi_jZlmju� l_eZ� gbdh]^Z� g_� [u\Z_l� ebg_cguf�� b�� ke_^h\Zl_evgh�� bf__l�
f_klh�\lhjhc�qe_g�jZ\_gkl\Z� �����Ijb� wlhf�baf_g_gb_�dhebq_kl\Z� l_ieZ� lZd`_�
^he`gh�hij_^_eylvky�ebg_cghc�nmgdpb_c�\j_f_gb��gh�ijb�gZ]j_\_�ijh\h^gbdh\�
\lhjh]h�jh^Z�∆Q�g_�ebg_cgh��lZd�dZd�g_ebg_cgZ�nmgdpby�ρ. 

Hq_\b^gh��qlh�gZebqb_�\lhjh]h�qe_gZ�\�����b�fh`_l�ijhykgblv�kblmZpbx��dh�
]^Z�g_\hafh`gh�ba�\ujZ`_gby�����\uykgblv��qlh�`_�y\ey_lky�aZ^Zlqbdhf�hkpbe�
eypbbb��υp�beb�η��I_j_ibr_f�����\�\b^_� 

 
  (5) 
 

?keb�υp�g_ebg_cgZ�b�υp' ≠����Z�3�–�fhghlhggZ��lh�ex[h_�baf_g_gb_�υp��Z υp = 
I�3���Z�ohlv�b�fhghlhggh��gh�f_gy_lky��^Z_l�_sz�[he__�j_adh_�baf_g_gb_�υp
��ijb�
qzf�kh�kf_ghc�agZdZ��Z�\�blh]_�qbkebl_ev�\�ijZ\hc�qZklb�gZqbgZ_l�hkpbeebjh�
\Zlv��:�qlh[u�jZ\_gkl\h�khojZgbehkv��khhl\_lkl\_ggh�b�η��dZd�\k_]h�ebrv�hlgh�
r_gb_�υp� ��3��lh`_�hkpbeebjm_l��Gh�\�wlhf�we_]Zglghf�h[tykg_gbb�y\e_gby�hk�
pbeeypbb�\_ebqbgu�η�ij_^klZ\ey_lky�g_�kh\k_f�dhjj_dlguf�l_jfbg�©l_ieh\Zy�
bg_jpbyª�–�bkihevam_fuc� �\�KGbI II-3-7��dZd�[_ajZaf_jgZy�\_ebqbgZ�b�ij_^�
klZ\ey_l�kh[hc�ijhba\_^_gb_�l_jfbq_kdh]h�khijhlb\e_gby�lhesb�h]jZ`^_gby�b�
dhwnnbpb_glZ� l_iehmk\h_gby��:� wlh�ijhlb\hj_qbl�nbabq_kdhfm� kfukem�bg_j�
pbhggh]h�qe_gZ�\����� 

G_ljm^gh�aZf_lblv��qlh�^Zgguc�qe_g�khklhbl�ba�ijhba\_^_gby�^\mo�\_ebqbg��
hlghr_gby� �d2t / dτ –�oZjZdl_jbamxs_]h� �mkdhj_gb_�gZ]j_\Z��b� �iZjZf_ljZ�� – 
n_ghf_gheh]bq_kdh]h�dhwnnbpb_glZ��LZd�dZd�ijZ\Zy�qZklv�jZ\_gkl\Z�����oZjZd�
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l_jbam_lky�ihe_aghc�fhsghklvx��ke_^h\Zl_evgh��ijhba\_^_gb_�    lh`_�
y\ey_lky�fhsghklvx��Bkoh^y�ba�wlh]h��fh`gh�aZibkZlv�khhlghr_gb_�����\�\b^_�
[ZeZgkZ�fhsghkl_c� 

Ihkdhevdm� \� ebl_jZlmj_�g_�hk\_s_g� \hijhk�h� lZdhf�oZjZdl_j_� l_fi_jZ�
lmjghc�djb\hc�gZ]j_\Z�\� kfuke_� _z�hilbfZevghklb�� lh�^ey�hl\_lZ�gZ�\hijhk�– 
dZdbf�^he`_g�[ulv�j_`bf�ihlj_[ey_fhc�fhsghklb�3�τ��qlh[u�di^�[ue�fZdkb�
fZe_g� –� g_h[oh^bfh� ijh\_klb� bkke_^h\Zgb_� mjZ\g_gby� ���� gZ� wdklj_fmf��>ey�
wlh]h�ijbjZ\gy_f�Gη / dτ = 0 

Lh� _klv� ^ey� lh]h�� qlh[u�� di^� [ue�fZdkbfZe_g��g_h[oh^bfh�� qlh[u�ihlj_[�
ey_fZy�fhsghklv�[ueZ�ijhihjpbhgZevgZ�kdhjhklb�jZah]j_\Z�kf_kb��Ba�\ujZ`_�
gby�����e_]dh�ihemqblv�agZq_gb_�k –�hgh�[m^_l�jZ\gh�k = cm /η 

Ih^\_^_f�blh]�� 
1. Ijb�ex[uo�j_`bfZo�jZah]j_\Z��djhf_�hilbfZevgh]h��\_ebqbgZ�di^�oZhlbqgh�
imevkbjm_l�gZ�ijhly`_gbb�\k_]h�ijhp_kkZ�jZah]j_\Z� 
2. <_ebqbgZ�di^�\�ijhp_kk_�jZah]j_\Z�nmgdpbhgZevgh�k\yaZgZ�kh�kdhjhklvx�jZ�
ah]j_\Z��k�mf_gvr_gb_f�υp�\_ebqbgZ�η�j_adh�iZ^Z_l��ijb�ihklhygghc�υp η�ieZ\gh�
mf_gvrZ_lky��ijb�ieZ\ghf�m\_ebq_gbb�υp η�ihklhyggh��ijb�j_adhf�\hajZklZgbb�
υp η�ieZ\gh�m\_ebqb\Z_lky� 
3. >ey� klZ[bebaZpbb� \_ebqbgu� di^� \� ijhp_kk_� jZah]j_\Z� kdhjhklv� jZah]j_\Z�
^he`gZ� m\_ebqb\Zlvky� ijyfh� ijhihjpbhgZevgh� jZagbp_� l_fi_jZlmju� kf_kb� b�
hdjm`Zxs_]h�\ha^moZ��Z�fhsghklv�ijhihjpbhgZevgh�kdhjhklb�jZah]j_\Z��l�_��\�
hilbfZevghf� j_`bf_� jZah]j_\Z� �η = const�� l_fi_jZlmjZ��fhsghklv�� b� ih^Z\Z_�
fh_�gZ�we_dljh^u�gZijy`_gb_�^he`gu�jZklb�wdkihg_gpbZevgh� 
4. Ij_^eh`_gu�aZ\bkbfhklb�^ey�wdkihg_gpbZevgh]h�ih^t_fZ�t, P, U b�ijh]jZf�
fZ�^ey�bo�j_ZebaZpbb� 
5. Wdki_jbf_glZevgZy�ijh\_jdZ�ihdZaZeZ�h^bgZdh\mx�wnn_dlb\ghklv�ebg_cgh]h�
b� wdkihg_gpbZevgh]h� jhklZ� l_fi_jZlmju� jZah]j_\Z� \� eZ[hjZlhjguo� mkeh\byo�
ijb�ghjfZevghc�l_fi_jZlmj_� 
6. Wnn_dlb\ghklv�hilbfZevguo�j_`bfh\�gZ�����\ur_�g_mijZ\ey_fh]h�j_`bfZ� 
7. MijZ\ey_fuc�j_`bf��^Z`_�g_hilbfZevguc��wnn_dlb\g__�g_mijZ\ey_fh]h� 

Ebl_jZlmjZ 
1. =_gb_\�=�:��<ZjbZgl�\hegh\hc�l_hjbb�l_iehijh\h^ghklb�

��Bkke_^h\Zgby�ih�l_hjbb�b�f_lh^Zf�jZkq_lZ�kljhbl_evguo�dhgkljmd�
pbc��–F���Kljhcba^Zl��������–K���–21. 

2. Gurtin M.E., Pipkin A.K. A General Theory of Heat Conduction with Finite 
Wave Speeds // Archive for Rotatioal Mechanics and Analysis /–
1968.Vol.31.  –jj 113–126. 
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F�F��LBLH<� 
Jhkkby��;ZjgZme��:el=LM�bf��B�B��Iheamgh\Z  
 
F?LH>BD:��WE?DLJHL?OGBQ?KDH=H�J:KQ?L:� 
PBDEBQ?KDBO�MKLJHCKL<��>EY�WE?DLJHJ:AH=J?<:� 
;?LHGGHC�KF?KB 

 
K� fhf_glZ� \hagbdgh\_gby� l_ogheh]bb� ij_^\Zjbl_evgh]h� we_dljhjZah]j_\Z�

[_lhgghc� kf_kb� b� ^h� gZklhys_]h� \j_f_gb� hlkmlkl\m_l� Z^_d\ZlgZy� f_lh^bdZ�
we_dljhl_ogbq_kdh]h�jZkq_lZ��kbeu�ebg_cguo�lhdh\���b�ihlj_[ey_fhc�fhsghklb�
\�kem`Zsbo�^ey�wlhc�p_eb��ih\hjhlguo��kljhbl_evguo�[mgd_jZo��h[hjm^h\Zgguo��
lj_fy�ieZklbgqZlufb� we_dljh^Zfb��LZd`_�g_l�kihkh[h\� �k�ijb_fe_fhc�lhqgh�
klvx�jZkkqblZlv��aZjZg__�\j_fy��jZah]j_\Z��^h�lj_[m_fhc��l_fi_jZlmju�beb�l_f�
i_jZlmjm�jZah]j_\Z�aZ�aZ^Zggh_�\j_fy� 

Kms_kl\mxsb_�f_lh^u�fh`gh�hp_gblv�ke_^mxsbf�h[jZahf�� �<�ihemijhba�
\h^kl\_gghf�WJM� h[tzfhf� 9[�  � �����f�� k� lj_fy�ieZklbgqZlufb� we_dljh^Zfb�
ijhba\h^beky� jZah]j_\� [_lhgghc� kf_kb�� NZdlbq_kdb_� j_amevlZlu� jZah]j_\Z�
kjZ\gb\Zebkv�k��jZkkqblZggufb�ih�jZaebqguf�f_lh^bdZf��Ba�ZgZebaZ�j_amevlZ�
lh\�ke_^m_l���qlh�\�hkgh\ghf��\k_��nhjfmeu�hlebqZxlky�f_klhiheh`_gb_f�qe_gZ���
 .  

Bkke_^h\Zgby�� ijh\_^_ggu_� gZ� dZn_^j_�LbFK�:el=LM� bf� Iheamgh\Z��ih�
a\hebeb��j_rblv�wlm�gZkmsgmx�ijZdlbq_kdmx�aZ^Zqm� 

J_r_gb_�aZ^Zqb�ijhba\h^behkv� �ZgZeblbq_kdbf� �kihkh[hf��]jZnhZgZeblbq_�
kdbf��b�]jZnbq_kdbf�kihkh[hf��^ey�ijyfhc��:<K��b�h[jZlghc��:K<��ihke_^h\Z�
l_evghklb��nZa��<�j_amevlZl_��\h�\k_o��r_klb�kemqZyo�ihemq_g�h^bg�b�lhl�`_�j_�
amevlZl��Ebg_cguc��lhd�ih�kj_^g_fm�we_dljh^m�<�ijb�ex[hf��agZq_gbb�ξ�khklZ\�
ey_l� 

 
 (1) 

 
Ebg_cgu_�lhdb� IZ  b� � Ik�gZ�ijZdlbd_�dZd�ijZ\beh�g_�jZ\gu�f_`^m�kh[hc��g_�

jZ\gu��I<��Bo�g_jZ\_gkl\h�I\� h[mkeh\e_gh��aZdhghf_jghklyfb��ijhl_dZgby�lhdZ�\�
ko_f_�b�ih^^Z_lky�jZkq_lm��G_jZ\_gkl\h�IZ  b�Ik �f_`^m�kh[hc�gZ�ijZdlbd_���ohly�
ih�jZkq_lm�hgb�jZ\gu��h[mkeh\e_gh�y\e_gb_f�we_dljhfZ]gblgh]h�i_j_ghkZ�wg_j�
]bb�k�h^ghc�nZau�gZ�^jm]mx��l�g��y\e_gb_�³^bdhc´�b�³f_jl\hc´��nZau��Gh�kj_^�
g_Zjbnf_lbq_kdh_��bo�agZq_gb_�kljh]h�khhl\_lkl\m_l�jZkq_lm� 

 
 (2) 

 

>ey� mf_gvr_gby� y\e_gby� ³^bdhc´� b� ³f_jl\hc´� �nZa� j_dhf_g^m_lky� ijbf_�
gylv� h[jZlgmx� � ihke_^h\Zl_evghklv� nZa�� ba[_]Zlv� [hevrbo� jZkklhygbc� � hl�
ljZgknhjfZlhjZ� �^h�[mgd_jZ��b�ijb�g_ba[_`ghklb� �wlh]h�^_eblv�dZ[_ev�gZ�ljb�
jZ\gu_�qZklb�ih�^ebg_�b�^_eZlv�gZ�kh_^bg_gbyo�k^\b`dm�nZa�gZ����� 
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J_amevlZlu�wdki_jbf_glZevghc�ijh\_jdb�Z^_d\Zlghklb��ij_^eh`_gghc�f_lh^bdb�
hkgh\Zgu�gZ�j_r_gbb�aZ^Zqb�h�wd\b\Ze_glghc�we_dljbq_kdhc�p_ib�[mgd_jZ��
Djbl_jb_f�Z^_d\Zlghklb�kem`bl�kh\iZ^_gb_�nZdlbq_kdbo�iZjZf_ljh\�k�jZkq_l�
gufb���ij_`^_�\k_]h�ih�ebg_cghfm�lhdm��jZah]j_\Z��gZ�kj_^g_f��b��djZcg_f�we_d�
ljh^_�b�Jkj. 

Ihemq_ggu_�\ujZ`_gby�����b�������fh]ml�kem`blv�hkgh\hc�^ey�f_lh^bdb�jZk�
q_lZ��:e]hjblf�f_lh^bdb�fh`_l�[ulv��\_kvfZ�jZaebqguf��\Z`gh�qlh[u�\�hkgh\_�
e_`Zeb�\ur_ijb\_^_ggu_�\ujZ`_gby��BlZd� 

���<�nhjfhqd_�k_q_gb_f� �����× 0,15 f�^ebghc�Lh� �k� we_dljh^Zfb�ba�lhgdhc��
q_jghc�`_klb�baf_jy_lky�m^_evgh_�khijhlb\e_gb_��[_lhgghc�kf_kb��gZ�Un��Ijb��
wlhf��\_kvfZ��`_eZl_evgh��qlh[u��\_ebqbgZ�ρ�hij_^_eyeZkv��dZ`^mx�fbgmlm��beb�
\� dZ`^uc�fhf_gl�� djZlguc� �� hK��B� _keb� ij_^iheZ]Z_lky�� \� [mgd_j_� gZ]j_\Zlv�
[_lhggmx�kf_kv�k����hK�^h����hK��l�_��∆t = 55 hK��lh�b�ρj��hij_^_ey_lky�dZd�kj_^�
g_]Zjfhgbq_kdZy� �\_ebqbgZ�ba� agZq_gbc�ρ�\�nhjfhqd_��ihemq_gguo�gZ�^Zgghf�
l_fi_jZlmjghf�bgl_j\Ze_ 

���Ih^kqblu\Z_lky� khijhlb\e_gb_� h[t_fZ� [_lhgZ� \� h^ghf� ba� p_gljZevguo�
f_`we_dljh^guo��h[t_fh\ 
                             
                               ρp= (3)                        ρp  (4) 
 

 
ijbq_f�S –�wlh�]_hf_ljbq_kdZy�iehsZ^v�iehkdh]h�we_dljh^Z� 
���Ih^kqblu\Z_lky�kj_^g__�ih�l_ieh\hfm�wnn_dlm�aZ�\j_fy�jZah]j_\Z�agZq_�

gb_�kbeu�ebg_cgh]h�lhdZ�\�p_gljZevghf�we_dljh^_� 
                                                                                     

 (5) 
 

A^_kv�`_�ih^kqblu\Z_lky� �kj_^g__�ba�^\mo�agZq_gbc�kbeu�ebg_cguo� �lhdh\�
ih�djZ_\uf�we_dljh^Zf 

                                                                                                   

 (6) 
 

���Ih^kqblu\Z_lky�kj_^g__�ih�l_ieh\hfm�wnn_dlm�aZ�\j_fy�jZah]j_\Z��agZq_�
gb_�fhsghklb��ihlj_[ey_fhc�[mgd_jhf� 

 
                                                           

 (7) 
 

Ke_^m_l�kdZaZlv��qlh�lhqghklv�jZkq_lh\�ih�nhjfmeZf� ����������ebfblbjm_lky�
ebrv�lhqghklvx�we_dljbq_kdbo�baf_j_gbc�b�Zjbnf_lbq_kdbo�ih^kq_lh\��G_hi�
j_^_e_gghklv�jZkq_lh\�\hagbdZ_l�ebrv�ijb�hij_^_e_gbb�\j_f_gb�jZah]j_\Z�beb�
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l_fi_jZlmjgh]h�bgl_j\ZeZ�jZah]j_\Z��l�_��ijb�bkihevah\Zgbb�agZq_gby�\_ebqbgu�
DI>� �η. 

���<j_fy�jZah]j_\Z�hij_^_ey_lky�ih�ba\_klghc�nhjfme_ 
                                                                             
 (8)  
 

Beb�ba�����hij_^_ey_lky�∆t 
                                                 

 (9) 
 

DZd�mklZgh\e_gh�bkke_^h\Zgbyfb��ijh\_^_ggufb�\�:el=LM��\_ebqbgZ�η�ijb�
ijhqbo�jZ\guo�mkeh\byo�aZ\bkbl�ij_`^_�\k_]h�hl�j_`bfZ� �ihlj_[ey_fhc�fhs�
ghklb��B�lhevdh��lZf��]^_��klZ[bevgh��iblZxs__��gZijy`_gb_��l�_��_klv�ih\lhjy_�
fhklv�j_`bfZ�ihlj_[ey_fhc�fhsghklb��_klv�b�ijb_fe_fZy� � �ih\lhjy_fhklv� �\�
\_ebqbg_��η��<h�\k_o�hklZevguo�kemqZyo�\_ebqbgZ�η�fh`_l�dhe_[Zlvky��hl�����^h�
����b�khhl\_lkl\_ggh��\�lZdhf�`_�^bZiZahg_��dhe_[e_lky�Lj�beb��∆t��Wlh�h[klhy�
l_evkl\h�g_h[oh^bfh�mqblu\Zlv�ijb�ijh_dlbjh\Zgbb�l_ogheh]bb� 

Ij_^eZ]Z_fZy� f_lh^bdZ� iha\hey_l� jZkkqblu\Zlv� we_dljhl_ogbq_kdb_� iZjZ�
f_lju� Ie b�J�k�ij_^_evgh�\hafh`ghc�lhqghklvx���–����b� �l_ogheh]bq_kdb_�iZ�
jZf_lju�Lj�b�∆t�k�lhqghklvx��hij_^_ey_fhc�lhqghklvx��\_ebqbgu�η. 

>ZggZy� f_lh^bdZ� iha\hey_l� [he__� lhqgh� hij_^_eblv� � ihlj_[ey_fmx� fhs�
ghklv�J� b� gZ� wlhc� hkgh\_� \hafh`gh� jZkrbj_gb_� � h[eZklb� ijbf_g_gby�f_lh^Z��
ij_^\Zjbl_evgh]h�we_dljhjZah]j_\Z�[_lhgghc�kf_kb��ba�q_]h�b�\hagbdZ_l�iheh�
`bl_evguc�wnn_dl� 
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E�F��DHEQ?>:GP?<� 
Jhkkby��KZgdl-I_l_j[mj]��KI[=:KM 
 
<EBYGB?�IJHBA<H>KL<?GGUO�N:DLHJH<�G:� 
DHGKLJMDLB<GH�–�L?OGHEH=BQ?KDB?�J?R?GBY� 
MKLJHCKL<�>EY�J:AH=J?<:�;?LHGGHC�KF?KB 
 

:gZeba�ebl_jZlmju�b�h[h[s_gb_�ijhba\h^kl\_ggh]h�hiulZ�\�h[eZklb�ij_^�
\Zjbl_evgh]h�jZah]j_\Z�[_lhgghc� kf_kb�iha\hebeb� dhgklZlbjh\Zlv� ke_^mxs__�
[1]. 

GZb[he__� wnn_dlb\gh� hkms_kl\eylv� jZah]j_\� kf_kb� we_dljbq_kdbf� lhdhf�
iml_f�_]h�ijhimkdZgby�q_j_a�kf_kv�g_ihkj_^kl\_ggh�i_j_^�mdeZ^dhc�\�hiZem[dm�
k�h^gh\j_f_gguf�\ha^_ckl\b_f�gZ�kf_kv�\b[jZpbb��ba[ulhqgh]h�^Z\e_gby��iZjZ�
b�^jm]bo�ijb_fh\��Kh\hdmighklv�mdZaZgguo�\ha^_ckl\bc�Z\lhjhf�gZa\ZgZ�©l_j�
fh\b[jhh[jZ[hldZ�[_lhgghc�kf_kbª�–�khdjZs_ggh�L<H;K��>ey�wlh]h�p_e_khh[�
jZagh�bkihevah\Zlv�mkljhckl\Z�ljm[qZlh]h�lbiZ� 

H^ghc� ba� hkgh\guo� ijbqbg�� k^_j`b\Zxsbo� jZkijhkljZg_gb_� ij_^-
\Zjbl_evgh]h� we_dljhjZah]j_\Z� [_lhgghc� kf_kb�� y\eyeZkv� gbadZy� l_ogheh-
]bqghklv�bkihevam_fh]h�h[hjm^h\Zgby� 

<� ^Zgghc� jZ[hl_� jZkkfhlj_gu� g_dhlhju_� Zki_dlu� ih\ur_gby� l_ogh-
eh]bqghklb� b� wnn_dlb\ghklb� mkljhckl\� ^ey� l_jfh\b[jhh[jZ[hldb� [_lhgghc�
kf_kb� 

H[hkgh\Zgu�ijbagZdb�l_ogheh]bqghklb�mklZgh\hd�L<H;K��]eZ\guf�ba�dhlh�
juo� y\ey_lky� m^h[kl\h� h[kem`b\Zgby�� \� lhf� qbke_� \hafh`ghklv� hi_jZlb\ghc�
hqbkldb� dZf_ju�jZah]j_\Z��Wlhl�ijbagZd�hij_^_ey_l�`bag_kihkh[ghklv� l_ogh�
eh]bb� 

GZ� ijhp_kk� l_jfh\b[jhh[jZ[hldb� [_lhgghc� kf_kb� \eby_l� jy^�nZdlh\�� h[m�
keh\e_gguo�ihlj_[ghklyfb�b�mkeh\byfb�ijhba\h^kl\Z� 

G_ij_ju\ghklv�ijhp_kkZ�jZah]j_\Z�\ua\ZgZ�klj_fe_gb_f�k\_klb�d�fbgbfm�
fm�hiZkghklv�ihl_jb�ih^\b`ghklb�kf_kb��G_ij_ju\ghklv�j_`bfZ�ij_^hij_^_�
ey_l�fZeh_�\j_fy�h[jZ[hldb�kf_kb����–���fbgmlu�� 

Bgl_gkb\ghklv�beb�ihlhd�[_lhgbjh\Zgby�–� dhebq_kl\h�[_lhgZ��mdeZ^u�
\Z_fh]h�\�kf_gm��Fh`_l�[ulv�\ujZ`_gZ�q_j_a�ijhba\h^bl_evghklv�mkljhckl\Z�
^ey�jZah]j_\Z�kf_kb� �I��f3�qZk���>ey�mkeh\bc�fZkkh\h]h�kljhbl_evkl\Z�I�gZoh�
^blky� \� ^bZiZahg_� ���–� ���f3� \� kf_gm�� qlh� khhl\_lkl\m_l�ijhba\h^bl_evghklb�
mklZgh\db�L<H;K���–����f3�\�qZk��Ijb�ijhqbo�jZ\guo�mkeh\byo��ijhba\h^bl_ev�
ghklv�mklZgh\db�ij_^hij_^_ey_l�lj_[m_fmx�we_dljbq_kdmx�fhsghklv� 

Dbg_lbdZ�gZjZklZgby�ijhqghklb�[_lhgZ�hdZau\Z_l�\ebygb_�gZ�gZagZq_�
gb_�l_fi_jZlmjgh]h�jZah]j_\Z�kf_kb��Z�q_j_a�g__�gZ�m^_evguc�jZkoh^�we_dljh�
wg_j]bb�b�lj_[m_fmx�fhsghklv� 

JZah]j_\�kf_kb�hkgh\Zg�gZ�ij_\jZs_gbb�we_dljbq_kdhc�wg_j]bb�\�l_ieh��dh�
ebq_kl\h� dhlhjh]h�W3T hij_^_ey_lky� aZdhghf�>`hmey� –�E_gpZ� b� dhlhjh_� ijb�
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ihklhygghc� \_ebqbg_� gZijy`_gby� �U�� aZ\bkbl� hl� khijhlb\e_gby� kf_kb� �R�� b�
\j_f_gb�jZah]j_\Z��τj[k) –�nhjfmeZ����� 

 
  (1);  (2);   (3). 

 
>ey� mkljhckl\� k� iehkdh-iZjZee_evgufb� we_dljh^Zfb� we_dljbq_kdh_� khijh�

lb\e_gb_� kf_kb� hij_^_ey_lky� ih� ba\_klghc� aZ\bkbfhklb� ���� b� aZ\bkbl� hl� __�
m^_evgh]h� khijhlb\e_gby� �j��� jZkklhygby� f_`^m� we_dljh^Zfb� �I�� b� iehsZ^b�
we_dljh^h\��SWE). 

Ijbf_gbl_evgh�d�mkljhckl\Zf�lbiZ�©ljm[Z�\�ljm[_ª�:�K��:j[_gv_\�bkihev�
am_l�ZgZeh]bqgmx�nhjfmem�����>�@��\�dhlhjhc�k = 0,3 –�kl_i_gv�kgb`_gby�gZqZev�
gh]h�m^_evgh]h�khijhlb\e_gby�kf_kb��j0), b –�\_ebqbgZ�dhevp_\h]h�aZahjZ��jZk�
klhygb_�f_`^m�we_dljh^hf�b�dhjimkhf�� 

>ey�hij_^_e_gby�R \�dhevp_\hf�aZahj_�Z\lhjhf�ij_^eh`_gZ�nhjfmeZ������dh�
lhjZy�mqblu\Z_l�ki_pbnbdm�jZ^bZevgh]h�we_dljbq_kdh]h�ihey��\�dhlhjhc�d b�D, 
khhl\_lkl\_ggh� ^bZf_lju� \gmlj_gg_c� b� gZjm`ghc� ljm[�� Z� jZkq_lgh_� m^_evgh_�
khijhlb\e_gb_��jjZkq��hij_^_ey_lky�ih�nhjfme_����� 

IehsZ^v�we_dljh^h\��SWE���ijb�ijhqbo�jZ\guo�mkeh\byo�aZ\bkbl�hl�bo�^ebgu�
(Lwe���Hl� ^ebgu� we_dljh^ghc� qZklb� dZf_ju� jZah]j_\Z� aZ\bkbl� b� __� ijhba\h^b�
l_evghklv�–�nhjfmeZ������\�dhlhjhc�Snc –�iehsZ^v�ihi_j_qgh]h�k_q_gby�dZf_ju�
jZah]j_\Z��hklZevgh_�kf��\ur_� 

 
 (4); (5); 
 

     
 

 (6). 
 

LZdbf� h[jZahf�� wdkiemZlZpbhggu_�iZjZf_lju� dZf_ju� jZah]j_\Z� aZ\bkyl� hl�
iehsZ^b�lhdhkt_fguo�we_dljh^h\��\�lhf�qbke_�hl�^ebgu�we_dljh^ghc�ahgu��dh�
lhjZy��\�k\hx�hq_j_^v��hdZau\Z_l�j_rZxs__�\ebygb_�gZ�m^h[kl\h�hqbkldb�dZf_�
ju�jZah]j_\Z��l�_��hij_^_ey_l�`bag_kihkh[ghklv�mkljhckl\Z� 

Ebl_jZlmjZ 
1. Dheq_^Zgp_\�E�F��Bgl_gkbnbpbjh\ZggZy�l_ogheh]by�[_lhgguo�jZ[hl�

gZ�hkgh\_�l_jfh\b[jhh[jZ[hldb�kf_k_c��–�KI[��� 
KI[=:KM��������–���k� 

2. :j[_gv_\�:�K��Hl�we_dljhl_jfhkZ�d�kbgwj]h[_lhgbjh\Zgbx��–�<eZ^b-
fbj��<LM�������–���k� 

 
 

j[kWL
5

8
: τ⋅=

�

WE6
5

�⋅= ρ

WE6

EN
5 �ρ

=

j[k

WEIK/6
I

τ
��

=











+=

j[k

jZkq
W

��
����ρρ

G

'

/
5

WE

jZkq
OQ

�
⋅=

π
ρ

 
 

33 

G�=��IRHGDBG� 
Jhkkby��Gh\hdmag_pd��Kb[=B:� 
 
L?OGHEH=BY�KL?GH<UO�;EHDH<�<�>BG:FBQ?KDHC�KBKL?F? 
 

L_ogheh]bq_kdZy�kmsghklv�ijhp_kkZ�aZdexqZ_lky�\�k\h_\j_f_gghf��dhgp_g�
ljbjh\Zgghf�b�nhjkbjh\Zgghf� we_dljhjZah]j_\_� aheh[_lhgghc�kf_kb�\�ljm[Zo�
jZaebqguo� dhgkljmdpbc� b� ijbgpbih\� ^_ckl\by� k� ihke_^mxsbf� nhjfh\Zgb_f�
kl_gh\uo�[ehdh\�b�l_ieh\eZ`ghklghc�h[jZ[hldhc� 

Ijb]hlh\e_gb_�ihjbah\Zgghc� aheh[_lhgghc� kf_kb�hkms_kl\ey_lky� \� lmj[m�
e_glguo�kf_kbl_eyo��gZijbf_j�lbiZ�K;�–������K�p_evx�ih\ur_gby�ieZklbqgh�
klb�kf_kb�b�ijhqghklb�yq_bklh]h�aheh[_lhgZ�ijbf_gyxlky�kmi_jieZklbnbdZlhj�
b�i_ghh[jZah\Zl_ev��Ijb�wlhf�ihjy^hd�aZ]jmadb�hl^habjh\Zgguo�dhfihg_glh\�\�
kf_kbl_ev�ke_^mxsbc��\h^Z�k�jZkl\hj_ggufb�\�g_c�^h[Z\dZfb�kmi_jieZklbnb�
dZlhjZ�b�i_ghh[jZah\Zl_ey�–�p_f_gl�–�aheZ��Ijh^he`bl_evghklv�i_j_f_rb\Zgby�
dhfihg_glh\��–��fbg� 

Nhjkbjh\Zgguc� we_dljhjZah]j_\� ihjbah\Zgghc� \� kf_kbl_e_� aheh[_lhgghc�
kf_kb�hkms_kl\ey_lky�^h�l_fi_jZlmju����–�����K�\�l_q_gb_��–��fbg��\�mklZgh\d_�
lbiZ�ljZgkihjlbjmxs_c�ljm[u�k�ih^Zq_c�jZah]j_lhc�kf_kb�g_ihkj_^kl\_ggh�\�
nhjfu� 

Kbg_j]hh[jZ[hldZ� hlnhjfbjh\Zgguo� kl_gh\uo� [ehdh\� hkms_kl\ey_lky� ijb�
l_fi_jZlmj_����–�����K�\�l_q_gb_���–���q�\�lmgg_evguo�dZf_jZo��h[hjm^h\Zgguo�
gbadhl_fi_jZlmjgufb�we_dljhgZ]j_\Zl_eyfb�beb�^jm]bfb�Z]j_]ZlZfb�^ey�ih^Z�
qb�]hjyq_]h�\ha^moZ� 

JZkiZem[dZ�kl_gh\uo�[ehdh\�hkms_kl\ey_lky�ihke_�bo�hklu\Zgby�^h�l_fi_�
jZlmju����–�����K�gZ�ihklm�hklu\Zgby�b�jZkiZem[db� 

Ba]hlZ\eb\Z_fhc� ijh^mdpb_c� y\eyxlky� [ehdb� kl_gh\u_� h^ghkehcgu_� ^ey�
`beuo�a^Zgbc�ba�g_Z\lhdeZ\gh]h�yq_bklh]h�aheh[_lhgZ�deZkkZ�ih�ijhqghklb�gZ�
k`Zlb_�<-��kj_^g_c�iehlghklvx������–������d]�f3 

AgZqbl_evgh_�kgb`_gb_�\j_f_gb�h[s_]h�pbdeZ�ba]hlh\e_gby�kl_gh\uo�[eh�
dh\�^hklb]Z_lky�aZ�kq_l�ijbf_g_gby�nhjkbjh\Zggh]h�we_dljhjZah]j_\Z�\�ljm[Zo�
ihjbah\Zgguo�aheh[_lhgguo�kf_k_c�g_ihkj_^kl\_ggh�i_j_^�mdeZ^dhc�\�nhjfu��
Ijb�wlhf�nbabq_kdZy�kmsghklv�ijhp_kkZ�khklhbl�\�ijbeh`_gbb�\ha^_ckl\bc�\h�
\j_fy�gZb[hevr_c�\hkijbbfqb\hklb�aheh[_lhgghc�kf_kb��Z�bf_ggh��ih\ur_gbb�
l_fi_jZlmju�ijb�ijbeh`_gbb�we_dljhfZ]gblgh]h�bfimevkZ��kgb`_gbb�bfimev�
kZ�dhglZdlgh]h�b�h[s_]h�khijhlb\e_gbc�^bgZfbq_kdhc�kbkl_fu�[_lhgghc�kf_kb�
\� ljZgkihjlbjmxs_c� ljm[_�� agZqbl_evghf� kgb`_gbb� l_ieh-� b� fZkkhihl_jv� \�
hdjm`Zxsmx�kj_^m��]hfh]_gbaZpbb�kf_kb� 
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B�=��HKBI?GDH<:� 
Jhkkby��KZgdl-I_l_j[mj]��KI[=:KM 
 
BKIHEVAH<:GB?�IJ?><:JBL?EVGH=H�J:AH=J?<:� 
<�L?OGHEH=BB�I?GH;?LHG: 
 

<�ihke_^g__�\j_fy�\�kljhbl_evkl\_�gZ[ex^Z_lky�ih\ur_gguc�bgl_j_k�d�bk�
ihevah\Zgbx�yq_bkluo�[_lhgh\��Wlh�h[mkeh\e_gh�g_�lhevdh�baf_g_gbyfb�l_ieh�
l_ogbq_kdbo� lj_[h\Zgbc�� gh� b� wdhghfb_c� j_kmjkh\� \� ijhba\h^kl\_� ba^_ebc� b�
dhgkljmdpbc��H^gbf�ba�fZl_jbZeh\��m^h\e_l\hjyxsbo� lj_[h\Zgbyf�kh\j_f_g-
gh]h�kljhbl_evkl\Z��y\ey_lky�i_gh[_lhg��Wlhfm�kihkh[kl\mxl�_]h�\ukhdb_�wdk-
iemZlZpbhggu_�dZq_kl\Z��^hklmighklv� kujv_\hc�[Zau��\hafh`ghklv�ih\k_f_kl-
ghc�hj]ZgbaZpbb�_]h�ijhba\h^kl\Z� 

D�kh`Ze_gbx��i_gh[_lhgu�bf_xl�jy^�g_^hklZldh\��gZijbf_j��mkZ^dm�i_gh[_�
lhgghc�kf_kb�\�nhjf_��g_h[oh^bfhklv�ihkehcgh]h�[_lhgbjh\Zgby�^h����–����kf�
ijb� ijbf_g_gbb�fZl_jbZeZ� \� ihkljh_qguo� mkeh\byo�� \hafh`ghklv� jZkkeh_gby�
kf_kb�ijb� ljZgkihjlbjh\d_��gh� kZfh_� \Z`gh_�–�^ebl_evgh_� \j_fy�^hklb`_gby�
jZkiZem[hqghc�ijhqghklb��Wlb�h[klhyl_evkl\Z�k^_j`b\Zxl�rbjhdh_�\g_^j_gb_�
i_gh[_lhgZ�\�kh\j_f_ggh_�kljhbl_evkl\h��Z�ijbf_g_gb_�_]h�\�fhgheblghf�^hfh�
kljh_gbb� k\yaZgh� k�jy^hf� l_ogbq_kdbo� ljm^ghkl_c��H^gZdh� l_g^_gpby�ij_\hk�
oh^kl\Z�fhgheblgh]h�\ha\_^_gby�a^Zgbc�gZ^�iheghk[hjguf�kljhbl_evkl\hf�ijb�
`_kldbo�mkeh\byo�dhgdmj_gpbb� aZklZ\ey_l�j_rZlv�ijh[e_fm�wg_j]hk[_j_`_gby�
ijhba\h^kl\Z�dhgkljmdpbc�\�mkeh\byo�kljhciehsZ^db� 

H^gbf� ba� wnn_dlb\guo� j_r_gbc� wlhc� aZ^Zqb� y\ey_lky� kh\f_s_gb_� l_ogh-
eh]bb�ijhba\h^kl\Z�i_gh[_lhgZ�k�ij_^\Zjbl_evguf�jZah]j_\hf��Hlkmlkl\b_�Z\-
lhdeZ\ghc�b� l_jfh\eZ`ghklghc�h[jZ[hldb�iha\hey_l�ijhba\h^blv�i_gh[_lhg� k�
g_[hevrbfb�ijhba\h^kl\_ggufb�aZljZlZfb��Kms_kl\mxsb_�gZmqgu_�jZajZ[hl-
db�\�h[eZklb�ij_^\Zjbl_evgh]h�we_dljhjZah]j_\Z�i_gh[_lhgghc�kf_kb�ihdZaZeb��
qlh�fh`gh�k\_klb�g_dhlhju_�i_j_qbke_ggu_�\ur_�g_^hklZldb�d�fbgbfmfm��lZd�
dZd�jZah]j_lZy�kf_kv�j_adh�bgl_gkbnbpbjm_l�gZ[hj�ijhqghklb��Z�gbadZy�l_ieh-
ijh\h^ghklv� lZdhc� kf_kb� ^_eZ_l� l_jfhkgh_� \u^_j`b\Zgb_� [he__� [eZ]hijbyl�
guf��q_f�m�[_lhgZ�gZ�iehlghf�aZihegbl_e_��Wlb�h[klhyl_evkl\Z�iha\hebeb�kgb�
ablv�mkZ^dm�i_gh[_lhgZ�b�m\_ebqblv�\ukhlm�[_lhgbjm_fh]h�kehy�^h����kf�>�@� 

LjZ^bpbhggZy� l_ogheh]by� ijhba\h^kl\Z� i_gh[_lhgZ� g_� ^himkdZeZ� \_^_gb_�
jZ[hl�gb`_� ��� �K�� lZd� dZd� aZf_^e_gb_� kjhdh\�gZ[hjZ�ieZklbq_kdhc�ijhqghklb�
i_gh[_lhgghc�kf_kb�\_eh�d�bo�hkZ^d_�b�gZjmr_gbx�kljmdlmju��Ij_^\Zjbl_ev�
guc�we_dljhjZah]j_\�iha\hey_l�\g_klb�\�kf_kv�l_ieh�\�gZqZevguc�i_jbh^��b�l_f�
kZfuf� kha^Z\Zlv� \�g_c�[eZ]hijbylguc�fbdjhdebfZl�gZ�jZgg_c� klZ^bb� l\_j^_�
gby��L_ogheh]bq_kdh_�ij_bfms_kl\h�gh\h]h�j_r_gby�\�lhf��qlh�m`_�q_j_a�����– 
��qZkZ�k�i_gh[_lhgguf�kujphf�ba�we_dljhjZah]j_lhc�kf_kb�fh`gh�ijhba\h^blv�
ihke_^mxsb_�hi_jZpbb��\�lh�\j_fy�dZd�ih�ljZ^bpbhgghfm�f_lh^m�lj_[m_lky�^h�
���qZkh\�b�[he__��jbk������<Z`g_crbf�l_ogheh]bq_kdbf�ijb_fhf��h[_ki_qb\Zx�
sbf�[eZ]hijbylgu_�mkeh\by�^ey�nhjfbjh\Zgby�kljmdlmju�[_lhgZ�k�aZ^Z\Z_fu�
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fb�nbabdh-f_oZgbq_kdbfb�k\hckl\Zfb��y\ey_lky�mijZ\e_gb_�kdhjhklvx�hklu\Z�
gby�l\_j^_xs_]h�[_lhgZ� 

Bkke_^h\Zgbyfb� :�:�� FZeh^mr_\Z� \uy\e_gh�� qlh� l_fi_jZlmjZ� ij_^\Zjb-
l_evgh]h�jZah]j_\Z�g_�^he`gZ�ij_\urZlv����oK��^Zevg_cr__�__�ih\ur_gb_�ijb-
\h^bl�d�jZajmr_gbx�kljmdlmju�i_gh[_lhgghc�kf_kb��Ihke_^mxs__�\u^_j`b\Z-
gb_�iha\hey_l�[_a�^hihegbl_evgh]h�ih^\h^Z�l_ieZ�ihemqZlv����–�����ijhqghklb�
gZ�k`Zlb_�\�kmlhqghf�\hajZkl_�hl�fZjhqghc�ijhqghklb�[_lhgZ�>�@� 
 
 
 
 
 
 
 
 
 
 
 
 

LZdbf� h[jZahf�� ijb� kh[ex^_gbb� lZdbo� l_ogheh]bq_kdbo� iZjZf_ljh\� dZd�
l_fi_jZlmjZ�jZah]j_\Z� �^h�����K��b�hlkmlkl\b_�j_adbo�l_fi_jZlmjguo�]jZ^b_g�
lh\�ih�k_q_gbx�\�l_q_gb_�i_j\uo�qZkh\��l_jfhkgh_�\u^_j`b\Zgb_���–����K�\�qZk��
iheh`bl_evgh�\eby_l�gZ�m\_ebq_gb_�klhcdhklb�kf_kb��Ijbq_f�wlh�ij_bfms_kl�
\h�hkh[_ggh�\Z`gh�ijb�gbadbo�l_fi_jZlmjZo��qlh�iha\hey_l�jZkrbjblv�h[eZklv�
ijbf_g_gby�wlhc�l_ogheh]bb�^ey�ihkljh_qguo�mkeh\bc� 

Ijh\_^y�jy^�wdki_jbf_glh\�\�ih^l\_j`^_gb_�wlbo�\u\h^h\��jbk�����djb\u_���
–����b�ZgZebabjmy�bo��[ueh�j_r_gh�kh\f_klblv�l_ogheh]bx�we_dljhjZah]j_\Z�i_-
gh[_lhgghc�kf_kb�k�__�Zdlb\ghc�ij_^\Zjbl_evghc�\u^_j`dhc��:I<��i_j_^�jZah-
]j_\hf��jbk�����djb\Zy�����:I<�\i_j\u_�[ueZ�ij_^eh`_gZ�Dheq_^Zgp_\uf�E�F���

__�kmlv�aZdexqZ_lky�\�khq_lZgbb�ijhp_kkZ�\u^_j`b\Zgby�kf_kb�k�l_ogheh]bq_�
kdbfb�\ha^_ckl\byfb�gZ�g__��kihkh[kl\mxsbfb�m]em[e_gbx�]b^jZlZpbb�p_f_g�
lZ�>�@� 

LZdbf� h[jZahf�� bkihevamy� ba\_klgu_� l_ogheh]bq_kdb_� ijb_fu�� ihjhh[jZ-
ah\Zgb_�� ij_^\Zjbl_evguc� we_dljhjZah]j_\� b� Zdlb\gmx� ij_^\Zjbl_evgmx� \u-
^_j`dm�� ij_^klZ\ey_lky� \hafh`guf� ih^gylv� gZ� gh\uc� dZq_kl\_gguc� mjh\_gv�
ijhba\h^kl\h� i_gh[_lhgZ�� \� lhf� qbke_� ijb� \ha\_^_gbb�fhgheblguo� dhgkljmd�
pbc� 

Ebl_jZlmjZ 
1. FZeh^mr_\�:�:��We_dljhjZah]j_\�i_gh[_lhgghc�kf_kb�g_ihkj_^kl\_g�

gh�i_j_^�mdeZ^dhc�\�^_eh��:\lhj_n��^bkk��gZ�khbkd��mq��kl_i��dZg^��l_og��
gZmd��-�KI[�- 2000. 
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2. Dheq_^Zgp_\�E�F��Kihkh[�bgl_gkbnbdZpbb�[_lhgguo�jZ[hl�b�kj_^kl\h�
mijZ\e_gby�kljmdlmjhh[jZah\Zgb_f�[_lhgZ��Kljhbl_evgu_�fZl_jbZeu��- 
1998. -�����-k�����-16. 

 
 
K�F��>HDME: 
P:J��;Zg]b��Mgb\_jkbl_l� 
 
HLJ:;HLD:�L?OGHEH=BB�KBGWJ=H;?LHGBJH<:GBY 

IZjZf_lju�kbgwj]h[_lhgbjh\Zgby 

<_ebqbgZ H[hagZq_gb_ >Zggu_�jZkq_lZ 

JZkl\hj   8 –����kf 

H[t_f�kf_kb  V �����f3 

KbeZ�lhdZ  I ���: 
GZijy`_gb_  U ����< 

Fhsghklv  P ���d<l 

JZkoh^�wg_j]bb  W ���d\l�⋅�q 
<j_fy�jZah]j_\Z�^h�iZjhh[jZah\Zgby  L ��fbg 
Ihlhd  I ���f3�kf_gm 
M]he�gZdehgZ�ljm[u  < 4 
 
<u^_j`b\Zgb_�hlnhjfh\Zgguo�h[jZaph\�hkms_kl\eyehkv�\�ki_pbZevghc�dZ�

f_j_��]^_�j_]mebjh\ZeZkv�ihklhyggZy�kdhjhklv�hklu\Zgby� 
Ijb� \u^_j`b\Zgbb� kh[ex^Zebkv� hkgh\gu_� lj_[h\Zgby�� gZb[he__� ihegh]h�

khojZg_gby� b� mk\h_gby� \g_k_gguo� wg_j]bc�� khojZg_gb_� \eZ`ghklb�� gh� \� lh`_�
\j_fy�ij_^mkfZljb\ZeZkv�aZsblZ�hl�bkiZj_gby�\eZ]Z��ij_^hojZg_gb_�hl�f_oZgb�
q_kdbo� \ha^_ckl\bc� �\b[jZpbb�� m^Zjh\�� lheqdh\��� bkdexq_gb_� \ha^_ckl\by� ih�
\ur_gguo�l_fi_jZlmj��hkh[_ggh�\�i_j\u_���q�ihke_�mdeZ^db�b�miehlg_gby�kf_�
kb��h[_ki_q_gb_�ihkl_i_ggh]h�hklu\Zgby� 

Ihkl_i_ggh_� hklu\Zgb_� ijb� kgb`_gbb� l_fi_jZlmju� [_lhgZ� gZ� ���� –� ��K�q�
h[_ki_qb\Z_l� k`Zlb_� \k_o� bo� khklZ\eyxsbo� k� \ul_kg_gb_f� jZkrbjb\r_]hky�
\ha^moZ��kha^Z_l�\Zdmmf�b�^hihegbl_evgh�miehlgy_l�kljmdlmjm�[_lhgZ 

G_kfhljy�gZ�g_dhlhju_� hldehg_gby� \� l_ogheh]bb�� lZdb_� dZd� qZklbqgh_� h[�
jZklZgb_�we_dljh^h\��\ul_dZgb_�p_f_glgh]h�l_klZ�b�[ukljh]h�hklu\Zgby�kf_kb��
ihemq_gu� [_lhgu� ijhqghklvx� ����� ih� kjZ\g_gbx� k� h[jZapZfb� klZg^Zjlgh]h�
l\_j^_gby� 
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L�>��RF?E?<:��:�K��:J;?GV?< 
Jhkkby��<eZ^bfbj��<e=M 
 
HIJ?>?E?GB?�IJHQGHKLB�;?LHG:� 
IH�:DLB<GHKLB�B�J:KOH>M�P?F?GL: 
 

H^ghc�ba�hkgh\guo�oZjZdl_jbklbd�nbabdh-f_oZgbq_kdbo�k\hckl\�[_lhgZ�y\�
ey_lky�ijhqghklv��Kms_kl\mxsb_� wfibjbq_kdb_�nhjfmeu�ijh_dlbjh\Zgby� kh�
klZ\Z�[_lhgZ�^Zxl�[hevrb_�jZkoh`^_gby�k�nZdlbq_kdbfb�^Zggufb� 

Kh]eZkgh�we_dljheblbq_kdhc�^bkkhpbZpbb�K��:jj_gbmkZ��\_s_kl\h�P�^bkkh�
pbbjm_lky�kh�kdhjhklvx�v�\ke_^kl\b_�k\h[h^ghc�wg_j]bb�>��=b[[kZ�\�wg_j]bx�
jZajmr_gby���?j = P ⋅  v2. 

:dlb\ghklv� p_f_glZ� Rp fh`gh� ij_^klZ\blv� dZd� \gmlj_ggxx� wg_j]bx�
=� =_evf]hevpZ� ^ey� kh_^bg_gby� khklZ\eyxsbo� [_lhgZ� – ?k ,l�_�� wlh� m^_evgZy�
wg_j]by��khh[sZ_fZy�h[t_fm�V ��\ghkbfZy�\�[_lhg�Rp = Ek�/ V. 
<ghkbfmx�wg_j]bx�?k�fh`gh�\ujZablv�q_j_a�bgl_]jZe�ijhba\_^_gby�ijhqghklb�
gZ�wg_j]bx�jZajmr_gby 
 
 
Bgl_]jbjmy��ihemq_gh���Ec = R[

2�������P�⋅ v2 ) 
 
Hldm^Z��ij_h[jZamy��bf__f�� 
 
Ijb�kdhjhklb�jZkl\hj_gby�v� ����f�k_d��Z�?k = Rp ;  
\u\_^_gZ�ke_^mxsZy�aZ\bkbfhklv��                        , 
]^_�k –�dhwnnbpb_gl�jZ\guc�����–�����aZ\bkbl�hl�ijhqghklb�aZihegbl_ey� 

Wdki_jbf_glu�ijh\h^bebkv�gZ�iehlghf�khklZ\_�[_lhgghc�kf_kb�b�hilbfZev�
ghf�gZkus_gbb�aZihegbl_e_c�\h^hc��qlh[u�g_�hlgbfZeb�\h^m�hl�p_f_glZ��>Zg�
gu_�k\_^_gu�\�lZ[e���� 

LZ[ebpZ�� 
KhklZ\u�[_lhgZ 

 

Ijhqghklv�[_lhgZ��d=�kf2��gZ�khklZ\Zo 
<_ebqbgZ 

1  2  3  

Rp��d=�kf
2 334 392 592 

P��d]�f3 200 400 450 

<��e�f3 152 191 202 

∫ ⋅=
���

���

� ��� G5YP5( [F

�YP(�5 F[ ⋅⋅=

P5N5 p[ ⋅= �
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<���P 0,4 0,4 0,4 

HD��kf 6…10 6…10 6…10 

R6��d=�kf
2 190 319 405 

 
Ihemq_ggu_�gZfb�^Zggu_�kjZ\gb\Zebkv�k�jZkq_lgufb�khklZ\Zfb�[_lh�

gZ�ih�ba\_klguf�nhjfmeZf�lZ[e��� 
LZ[ebpZ�� 

J_amevlZlu�kjZ\g_gby�ijhqghklb�[_lhgZ 
 

Dhwnnb-
pb_glu 

Ijhqghklv�[_lhgZ��d=�kf2��b�hldehg_�
gby������hl�nZdlbq_kdbo��ijb�khklZ\Zo :\lhj��nhjfmeZ 

k K 1 2 3 

G�F��;_ey_\� 
R[ = Rp�/ k��<���P�

1,5 
3,5 – 144,07 – 24,1 336,87 + 5,6 563,87 + 39,8 

B�:�Dbj__gdh�� 
R[=Rp(k –�<���P�  

1,25 – 163,77 – 13,8 301,87 – 5,4 473,67 + 16,9 

B�F�Nj_gd_ev� 
R[ = k Rp��P���<�–�K� 

0,44 0,32 146,47 – 22,9 303,67 – 4,8 497,57 + 22,8 

E�:�DZck_j� 
R[ = (k RP��������P���<�

– 80 
0,23 – 152,77 – 19,6 316,27 – 0,9 468,87 + 15,8 

X�F�;Z`_gh\�� 
R[ = k Rp��P���<�–�K�  

0,55 0,5 149,97 – 20,1 341,47 + 7,0 562,5 7  + 38,9 

<�B��KhehfZlh\�� 
:�K��:j[_gv_\  

P5d5 p[ �=  
0,55 – 201,07 + 5,8 308,0 7 – 3,4 401,57 – 1,0 

 
GZrb� wdki_jbf_glu� ih^l\_j^beb� nhjfmem� <�B� KhehfZlh\Z� – 

:�K� :j[_gv_\Z��qlh�ijhqghklv�[_lhgZ�D[ ijyfh�ijhihjpbhgZevgZ� �Zdlb\ghklb�b�
jZkoh^m�p_f_glZ�ba�dhjgy�d\Z^jZlgh]h��Kms_kl\mxsb_�nhjfmeu�ijh_dlbjh\Zgby�
khklZ\Z�^Zxl� aZgb`_ggh_� agZq_gb_�ijhqghklb�[_lhgZ�^ey�gbadbo�fZjhd�b� aZ\u�
r_ggh_�–�^ey�\ukhdbo� 
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X�W��FBGDBG?G� 
Jhkkby��KZgdl-I_l_j[mj]��KI[=:KM 

 
WDAHL?JFBY�P?F?GL:�IJB�DHF;BGBJH<:GGHC� 
L?IEH<HC�H;J:;HLD?�LHGDHKL?GGUO�FHGHEBLGUO� 
DHGKLJMDPBC 

 
H[eZklv� ijbf_g_gby� l_ogheh]bb� l_jfh\b[jhh[jZ[hldb� [_lhgguo� kf_k_c�

�L<H;K�� h]jZgbqb\Z_lky� kj_^g_fZkkb\gufb� dhgkljmdpbyfb� k�Fi  � �«���f-1. 
>ey�[he__�lhgdhkl_gguo�dhgkljmdpbc�ijb�gbadbo�hljbpZl_evguo�l_fi_jZlmjZo�
(-20 °K�b�gb`_��oZjZdl_jgh�[ukljh_�hklu\Zgb_�meh`_ggh]h�[_lhgZ��qlh�g_�ih�
a\hey_l��bkihevamy�L<H;K��^hklbqv�jZkiZem[hqghc�ijhqghklb�^h�fhf_glZ�aZfh�
jZ`b\Zgby�� >hihegbl_evgh_� ml_ie_gb_� hiZem[db� ijb� wlhf� l_ogheh]bq_kdb� b�
wdhghfbq_kdb�g_wnn_dlb\gh� 

J_r_gb_f�^Zgghc�aZ^Zqb�ij_^klZ\ey_lky�dhf[bgZpby�\�_^bgmx�l_ogheh]bx�
^\mo�l_ogheh]bq_kdbo�ijb_fh\��g_ij_ju\ghc�ij_^\Zjbl_evghc�L<H;K�b�ihke_�
^mxs_]h�\u^_j`b\Zgby�[_lhgZ�\�l_jfhZdlb\ghc�hiZem[d_� �L:H���Dhf[bgbjh�
\ZggZy� l_jfhh[jZ[hldZ� iha\hebl� jZkrbjblv� h[eZklv� ijbf_g_gby� L<H;K� gZ�
lhgdhkl_ggu_� fhgheblgu_� dhgkljmdpbb�� khdjZlblv� pbde� [_lhgbjh\Zgby�� kgb�
ablv�wg_j]haZljZlu�b�ih\ukblv�dZq_kl\h�[_lhgZ� 

<�KI[=:KM�jZajZ[Zlu\Z_lky�l_ogheh]by�[_lhgbjh\Zgby�lhgdhkl_gguo�dhg�
kljmdpbc�]hjyqbfb�kf_kyfb�k�j_]mebjm_fuf�hklu\Zgb_f�[_lhgZ��>ey�khdjZs_�
gby� wg_j]haZljZl� [hevrh_� \gbfZgb_� m^_ey_lky� wnn_dlb\ghfm� bkihevah\Zgbx�
wdahl_jfbb�p_f_glZ��Wdki_jbf_gl�k�p_evx�kjZ\g_gby�^bgZfbdb�l_fi_jZlmju�b�
jZaebqbc� \� dbg_lbd_� b� bgl_gkb\ghklb� wdahl_jfbq_kdbo� l_ieh\u^_e_gbc� ijb�
L<H;K�b�dhf[bgbjh\Zgghc�l_jfhh[jZ[hld_�fhgheblgh]h�[_lhgZ�[ue�ijh\_^_g�
gZ�eZ[hjZlhjghc�[Za_�A:H�©@;Db>ª��KZgdl-I_l_j[mj]��\�n_\jZe_������]h^Z� 

Wdki_jbf_glZevguc�kl_g^�bfblbjh\Ze�njZ]f_gl�lhgdhkl_ggh]h�fhgheblgh�
]h�i_j_djulby�lhesbghc�����ff��Fi  ������f

-1���Dhwnnbpb_gl�l_iehhl^Zqb�ml_�
ie_gby�hiZem[db� khklZ\eye� �����<l��f2 oK���Bkihevah\ZeZkv� lh\ZjgZy�[_lhggZy�
kf_kv�k�ih\ur_gguf�\h^hkh^_j`Zgb_f�khklZ\Z�<�P�I�S �����������������h[t�
_fguf�\_khf������d]�f3��Ijbf_gyeky�ihjleZg^p_f_gl�F����KeZgp_\kdh]h�aZ\h�
^Z� i_j\hc� ]jmiiu� Zdlb\ghklb� k� ^h[Z\dhc� ����� ]jZgreZdZ�� ]jZgblguc�s_[_gv�
njZdpbb� ��–� ���ff��j_qghc�i_khd�k�Fdj �����Jlmlgu_�l_ogbq_kdb_�l_jfhf_lju�
nbdkbjh\Zeb����–�qZkh\h_�baf_g_gb_�l_fi_jZlmju�\�l\_j^_xs_f�[_lhg_�k�lhq�
ghklvx�^h����� hK�dZ`^u_����fbgml��Jbk����:�b�<���M^_evgZy�wdahl_jfby�p_f_g�
lZ� jZkkqblu\ZeZkv� k�ihfhsvx� mjZ\g_gby� l_ieh\h]h� [ZeZgkZ�ih�f_lh^bd_�B�;��
AZk_^Zl_e_\Z� 

Wdki_jbf_gl�ihdZaZe�jZaebqby�\�dbg_lbd_�wdahl_jfbb�p_f_glZ�\� aZ\bkbfh�
klb�hl�l_fi_jZlmju�jZah]j_\Z�ijb�L<H;K��Jbk����;�b�=���\hafh`ghklv�mijZ\eylv�
wdahl_jfb_c� \h� \j_f_gb�� \Zjvbjmy� l_fi_jZlmjm� ij_^\Zjbl_evgh]h� jZah]j_\Z��
Ijb�fZeuo� �dhfi_gkbjmxsbo�l_iehihl_jb��fhsghklyo�l_ieh\h]h�ihlhdZ�k�ih�
\_joghklb� l_jfhZdlb\ghc� hiZem[db� bgl_gkb\ghklv� wdahl_jfbb� g_� kgb`Z_lky��
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FZkkbjh\Zggu_� l_ieh\u^_e_gby� ijb� ]b^jZlZpbb� ^Zxl� kms_kl\_gguc� ijbjhkl�
l_fi_jZlmju��ih\urZy�kj_^gxx�l_fi_jZlmjm�\u^_j`b\Zgby�[_lhgZ�[_a�ijb\e_�
q_gby�^hihegbl_evguo�wg_j]haZljZl��<Z`gh�h[_ki_qblv�ijbjhkl�l_fi_jZlmju�\�
jZggb_�kjhdb� �i_j\u_� �«��qZkZ���dh]^Z�[_lhg�g_�bf__l�hdj_ir_c�kljmdlmju�b�
l_ieh\Zy�^_kljmdpby�ij_g_[j_`bfh�fZeZ��K�ih\ur_gb_f�l_fi_jZlmju�jZah]j_�
\Z�ijb�L<H;K�\j_fy�gZklmie_gby�fZdkbfmfZ�wdahl_jfbb�ihke_^h\Zl_evgh�kh�
djZsZ_lky� 

Ijb[eb`_gb_�mkeh\bc�gZjZklZgby�ijhqghklb�[_lhgZ�d�bahl_jfbq_kdbf�fb�
gbfbabjm_l�l_ieh\mx�^_kljmdpbx��Ihfbfh�[ukljh]h�ijbjhklZ�ijhqghklb�wlh��
hq_\b^gh��ih\ukbl�\h^hg_ijhgbpZ_fhklv�b�fhjhahklhcdhklv�[_lhgZ��Wg_j]haZ�
ljZlu�\�jZfdZo�^Zgghc�l_ogheh]bb�ih�jZkq_lZf�khklZ\yl���«���d<lq�f3�[_lhgZ��
>hklb`bfZ�kmlhqgZy�h[hjZqb\Z_fhklv�hiZem[db� 
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Jbk����>bgZfbdZ�l_fi_jZlmju�b�dbg_lbdZ�wdahl_jfbb�p_f_glZ� 
:��<� –�l_fi_jZlmjZ�b�wdahl_jfby�ihke_�ij_^\Zjbl_evghc�L<H;K�k�jZaebqgufb�
l_fi_jZlmjZfb�jZah]j_\Z� 
;, =  – l_fi_jZlmjZ b wdahl_jfby ijb dhf[bgbjh\Zgghc l_ieh\hc h[jZ[hld_ k 
jZaebqgufb l_fi_jZlmjZfb jZah]j_\Z. 
 
 
K�B��I:<E?GDH��G�<��A:O:JH<:� 
Jhkkby��Gh\hdmag_pd��K=BM 
 
BKKE?>H<:GB?�>?NHJF:LB<GUO�K<HCKL<� 
;?KP?F?GLGH=H�AHEHRE:DH;?LHG: 
 

<� ijhp_kk_� ijb]hlh\e_gby�� l\_j^_gby�� wdkiemZlZpbb� \� [_lhg_� ijhbkoh^yl�
h[t_fgu_� ^_nhjfZpbb�� \hagbdZxl� ^_nhjfZpbb� fZl_jbZeZ�� >_nhjfZlb\gu_�
k\hckl\Z�[_lhgZ�g_h[oh^bfh�mqblu\Zlv�ijb�ijh_dlbjh\Zgbb�dhgkljmdpbc��hgb�
hdZau\Zxl�[hevrh_�\ebygb_�gZ�dZq_kl\h�b�^he]h\_qghklv�[_lhgguo�b�`_e_ah�
[_lhgguo�khhjm`_gbc� 

>_nhjfZpbb�[_lhgZ�fh`gh�jZa^_eblv�gZ�ke_^mxsb_�\b^u� 
− kh[kl\_ggu_� ^_nhjfZpbb� [_lhgghc� kf_kb� �i_j\hgZqZevgZy� mkZ^dZ�� b�

mkZ^dZ� [_lhgZ�� \hagbdZxsb_� ih^� ^_ckl\b_f�nbabdh-obfbq_kdbo� ijh�
p_kkh\��ijhl_dZxsbo�\�[_lhg_� 

− ^_nhjfZpbb�hl�^_ckl\by�f_oZgbq_kdbo�gZ]jmahd�–�iheamq_klv�[_lhgZ� 
>ey�hij_^_e_gby�^_nhjfZpbc�mkZ^db�b�iheamq_klb�[_kp_f_glgh]h�ahehreZ�

dh[_lhgZ��hkgh\gufb�khklZ\eyxsbfb�dhlhjh]h�y\eyxlky�� aheZ�–�mghk�:[ZdZg�
kdhc�LWP��reZdh\uc�i_khd�njZdpbb�������ff�:[ZdZgkdhc�LWP��n_jjhkieZ\gZy�
iuev�Dmag_pdh]h� aZ\h^Z�n_jjhkieZ\h\�� bkiulu\Zebkv� h[jZapu� ijbafu� jZaf_�
jhf���×10×���kf�ih�f_lh^bd_�GBB@;Z��Ijbafu�gZoh^bebkv�\�\ha^mrgh�–�km�
ohc�kj_^_�k�hlghkbl_evghc�\eZ`ghklvx����–������ijb�l_fi_jZlmj_����–�����K��
Baf_j_gb_�^_nhjfZpbc�mkZ^db�ijhba\h^beb�k�ihfhsvx�rlZlb\gh]h�ijb[hjZ�k�
bg^bdZlhjhf�qZkh\h]h�lbiZ�k�p_ghc�^_e_gby�������ff��J_amevlZlu�bkke_^h\Zgbc�
ijb\_^_gu�\�lZ[ebp_� 

Bkke_^h\Zgby�ihdZaZeb��qlh�\�i_j\u_�kmldb�ihke_�l_jfhh[jZ[hldb�b�hklu\Z�
gby�mkZ^dZ�g_agZqbl_evgZ�b�khklZ\ey_l������ff�f��^Ze__�^h����^g_c�hgZ�gZoh^bl�
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ky�\�ij_^_eZo�^h�����ff�f��<�\hajZkl_�hl����^g_c�^h�����hgZ�m\_ebqb\Z_lky�^h�
�����ff�f�� Z� k\ur_� ����ijZdlbq_kdb�ij_djZsZ_lky��AZ�iylbe_lgbc�i_jbh^�hgZ 
khklZ\beZ� \k_]h� ����� ff�f�� Wlhl� ihdZaZl_ev� ij_\hkoh^bl� lj_[h\Zgby� KGbI�
2.03.01-���^ey�f_edha_jgbkluo�[_lhgh\��^h����� ff�f�� 
 

Hkgh\gu_�^_nhjfZlb\gu_�oZjZdl_jbklbdb�[_kp_f_glbh]h�[_lhgZ�aZ���e_l 
 

I_jbh^u�bkiulZgbc��^gb OZjZdl_jbklbdb�
[_lhgZ 1 28 365 730 1095 1460 1825 

Hlghkbl_evgZy�
mkZ^dZ��ff�f 0,03 0,3 0,65 0,65 0,66 0,66 0,66 

Hlghkbl_evgZy�
iheamq_klv��

ff�f 
– – 0,80 0,94 0,94 0,94 0,94 

 
OZjZdl_j�jZa\blby�mkZ^db�jZajZ[hlZggh]h�[_kp_f_glgh]h�[_lhgZ�[he__�ieZ\�

guc�ih�kjZ\g_gbx�k�h[uqguf�f_edha_jgbkluf�[_lhghf��Wlh�ijhbkoh^bl�aZ�kq_l�
[he__� f_^e_gghc� hl^Zqb� \eZ]b� ahehreZdh[_lhghf� b� ih]ehs_gby� __� ]b^jZlb�
jmxsbfbky� a_jgZfb� aheu��DZd�ihdZaZeb�gZrb�bkke_^h\Zgby� wlh�h[_ki_qb\Z_l�
[_kp_f_glghfm�ahehreZdh[_lhgm��ih�kjZ\g_gbx�k�i_kqZguf�[_lhghf��[he__�\u�
khdmx�lj_sbghklhcdhklv� 

Bkke_^h\Zgby�^_nhjfZpbc�iheamq_klb�[_lhgZ�ijhba\h^beb�gZ�ki_pbZevguo�
ijm`bgguo�mklZgh\dZo��gZqbgZy�k� ���kmlhd��Ijbafu� ��×10×���kf�[ueb� aZ]jm�
`_gu�^ebl_evghc�gZ]jmadhc��gZijy`_gb_�hl�dhlhjhc�khklZ\ey_l� ����ijbaf_g�
ghc�ijhqghklb��J_amevlZlu�bkke_^h\Zgbc�ijb\_^_gu�\�lZ[ebp_� 

Iheamq_klv� [_lhgZ� h[mkeh\e_gZ� iheamq_klvx� ahevgh]h� dZfgy��Kihkh[ghklv�
ahevgh]h� dZfgy� ^_nhjfbjh\Zlvky� \h� \j_f_gb� ih^� gZ]jmadhc� hij_^_ey_lky� _]h�
kljh_gb_f�� \� qZklghklb� gZebqb_f� \� g_f� km[fbdjhdjbklZeeh\� ]b^jhkbebdZlh\�
dZevpby� kh� kehbklhc� kljmdlmjhc� djbklZeebq_kdhc� j_r_ldb�� m^_j`b\Zxsbo�
f_`iehkdhklgmx�b�ie_ghqgmx� \h^m��Wlm� klmdlmjgmx� khklZ\eyxsmx� ahevgh]h�
dZfgy�ijbgylh�gZau\Zlv�]_e_f� 

=_e_\Zy� kljmdlmjgZy� khklZ\eyxsZy� ahevgh]h� dZfgy� \� kbem� k\h_]h� kljh_gby�
h[eZ^Z_l� k\hckl\hf� \yadh]h� l_q_gby� ih^� gZ]jmadhc�� qlh� b� y\ey_lky� hkgh\ghc�
ijbqbghc�jZa\blby�^_nhjfZpbc�iheamq_klb��DZd�ihdZaZeb�gZrb�bkke_^h\Zgby��
hlghkbl_evgZy�^_nhjfZpby�iheamq_klb�f_edha_jgbklh]h�[_kp_f_glgh]h� ahehr�
eZdh[_lhgZ�\hajZklZ_l�\�l_q_gb_�i_j\uo����^g_c�^h�����ff�f�b�^Ze__�k����^h�����
^g_c�g_agZqbl_evgh��^h������ff�f���Z�\�^Zevg_cr_f�ijZdlbq_kdb�ij_djZsZ_lky��
AZlmoZxsbc� oZjZdl_j� ^_nhjfZpbc� iheamq_klb� ahehreZdh[_lhgZ� h[tykgy_lky�
dZd�i_j_jZkij_^_e_gb_f�gZijy`_gbc�k�]_ey�gZ�kjhklhd��lZd�b�m\_ebq_gb_f�\ya�
dhklb�]_e_\hc�khklZ\eyxs_c�ahevgh]h�dZfgy�\h�\j_f_gb� 
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KjZ\g_gb_�ihemq_gguo�^Zgguo�ih�iheamq_klb�k�lj_[h\Zgbyfb�KGbI�lZd`_�
ihdZau\Z_l� bo� ij_bfms_kl\h� k� p_f_glguf� f_edha_jgbkluf� [_lhghf� gZ� ��� – 
15%. 

Ebl_jZlmjZ 
1. GBB@;�� � �F_lh^bq_kdb_� � �j_dhf_g^Zpbb� � �ih� � �bkke_^h\Zgbx���mkZ^db���

b�iheamq_klb�[_lhgZ��FJ-1-������Fhkd\Z������ 
2. F_edha_jgbklu_� [_lhgu� ba� hloh^h\� ijhfure_gghklb��Mq_[gh_� ihkh�

[b_�����K�B��IZ\e_gdh�-�F���Ba^Zl_evkl\h�:K<���������-�����k� 
3. ;Z`_gh\�X�F��L_ogheh]by�[_lhgZ��Mq_[gh_�ihkh[b_� -�F���<ukr��rd���

1987. -����k� 
 
 
K�B��I:<E?GDH��:�<��:DK?GH< 
Jhkkby��Gh\hdmag_pd��K=BM 
 
F?O:GHOBFBQ?KD:Y�:DLB<:PBY�D:D�H>BG�BA�WL:IH<� 
KHA>:GBY�;?KP?F?GLGH=H�DHFIHABPBHGGH=H�<Y@MS?=H 
 

DZd�ba\_klgh��\�khklZ\�p_f_glZ�\oh^yl�ke_^mxsb_�kh_^bg_gby���KZH� ��SiO2 

�fZkkh\Zy�^hey����–��������KZH���SiO2 (15 – 35�����KZH���:�2H3 (4 –��������KZH�
��:�2H3 • F_2H3 (10 –�������MdZaZggu_�kh_^bg_gby��Z�lZd`_�bkoh^gu_�dhfihg_g�
lu�^ey�bo�kbgl_aZ�kh^_j`Zlky�\�aheZo�hl�k`b]Zgby�m]e_c��\�hloh^Zo�ebl_cgh]h�b�
Z[jZab\gh]h�ijhba\h^kl\Z��ihwlhfm�lZdb_�hloh^u�bkihevamxlky�^ey�ihemq_gby�
ba�gbo� [_kp_f_glguo� \y`msbo�fZl_jbZeh\��DZq_kl\h� \y`msbo�fZl_jbZeh\�ba�
hloh^h\�aZ\bkbl�hl�ke_^mxsbo�nZdlhjh\�����ih^[hjZ�khklZ\Z��qlh[u�hg�\�[hev�
r_c�kl_i_gb�khhl\_lkl\h\Ze�khklZ\m�p_f_glZ�����kf_rb\Zgby�dhfihg_glh\��qlh�
[u�f_`^m�gbfb�[ueh�\hafh`gh�obfbq_kdh_�\aZbfh^_ckl\b_��L_jfbq_kdb_�f_�
lh^u�\�^Zgghf�kemqZ_�fZehijb]h^gu�ih�ijbqbg_�bo�\ukhdhc�wg_j]haZljZlghklb��
ihwlhfm�ijbf_gyxl�f_oZgbq_kdmx�Zdlb\Zpbx�kf_k_c�\�baf_evqbl_evguo�ZiiZ�
jZlZo� 

H^gZdh�f_oZghobfbq_kdb_�j_Zdpbb�k�mqZklb_f�[_a\h^guo�hdkb^h\�g_^hklZ�
lhqgh�wnn_dlb\gu��L_jfh^bgZfbq_kdb�[he__�\u]h^gu�j_Zdpbb�k�mqZklb_f�]b^�
jZlbjh\Zgguo�hdkb^h\��dhlhju_�h[jZamxlky�ijb�^h[Z\e_gbb�d� kf_kyf�[_a\h^�
guo�hdkb^h\�\h^u��LZd��^ey�j_Zdpbc 

KZH + SiO2 = CaSiO3 Ca(OH)2 + SiO2 • oG2H = CaSiO3 + oH2O 
wg_j]by�=b[[kZ�jZ\gZ�khhl\_lkl\_ggh�-������b�-�������d>`�fhev��Wdki_jbf_gl�

ihdZau\Z_l��qlh�k\yau\Zgb_�dZevpby�\h�\lhjhf�kemqZ_�ijhl_dZ_l�\�g_kdhevdh�jZa�
wnn_dlb\g__�� q_f� ijb� \aZbfh^_ckl\bb� [_a\h^guo� hdkb^h\��Ijh^mdlZfb�f_oZ�
gbq_kdhc�Zdlb\Zpbb�ijb�khhlghr_gbb�dhfihg_glh\�KZ�HG�2 : SiO2 • oG2H� �������
y\eyxlky� j_gl]_ghZfhjngu_� ]b^jhkbebdZlu�� hlghkysb_ky� d� lh[_jfhjblh\hc�
]jmii_� ��KZH� ���SiH2� ���G2H���ijb�bo�ijhdZeb\Zgbb�ihemqZ_lky�qbkluc�\heeZ�
klhgbl�β –�KZ�SiO3. 
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MdZaZgguf� kihkh[hf� \hafh`gh� ihemq_gb_� b� ^\modZevpb_\h]h� kbebdZlZ��
Ijh\h^beZkv�Zdlb\Zpby�hdkb^Z�dZevpby�b�Zfhjngh]h�kbebdZ]_ey�\�ijbkmlkl\bb�
\h^u��dhebq_kl\h�dhlhjhc�[ueh�g_kdhevdh�[hevr_�jZkkqblZggh]h�gZ�l_hj_lbq_�
kdbc�khklZ\��KZH���SiO2����G2H��Ihke_�Zdlb\Zpbb�\�l_q_gb_���q�\�\b[jZpbhgghc�
f_evgbp_�ihemq_g�j_gl]_ghZfhjnguc�ijh^mdl��\�dhlhjhf��ih�^Zgguf�YFJ�29Si, 
kh^_j`blky� ij_^r_kl\_ggbd� ^\modZevpb_\h]h� kbebdZlZ�� Ihke_� gZ]j_\Zgby� ^h�
���� �K�ihy\ey_lky�ibd��ijbgZ^e_`Zsbc�β –� �KZH� ��SiO2��Z�ijb�gZ]j_\Zgbb�^h�
������K�ijh^mdl�m`_�ohjhrh�hdjbklZeebah\Zg� 

:gZeh]bqgh� ijb� f_oZgbq_kdhc� Zdlb\Zpbb� kf_k_c� ]b^jhdkb^h\� dZevpby� b�
Zexfbgby�h[jZamxlky�]b^jhZexfbgZlu�dZevpby��KZH���:�2Ha����G2H�b��KZH���
:�2Ha����G2O��dhlhju_�ijb�gZ]j_\Zgbb�^h�l_fi_jZlmj�����–�������K�jZaeZ]Zxl�
ky� k� h[jZah\Zgb_f� ��KZH� �� �:�2Ha� b� �KZH� ��:�2O3� h[eZ^Zxsbo� \y`msbfb�
k\hckl\Zfb� 

<�gZklhys_c�jZ[hl_�bkke_^h\Zgh�ijbf_g_gb_�f_oZgbq_kdhc� Zdlb\Zpbb�^ey�
ihemq_gby�dhfihabpbhggh]h�\y`ms_]h�ba�ijhfure_gguo�hloh^h\��kh^_j`Zsbo�
hdkb^u� dZevpby�� dj_fgby� b� Zexfbgby�� Z� bf_ggh�� e_lmqZy� \ukhdhdZevpb_\Zy�
aheZ� LWK�� i_kqZgZy� kf_kv� ebl_cgh]h� ijhba\h^kl\Z� :H� ©:[ZdZg\Z]hgfZrª� b�
ijh^mdl�\ukhdh]ebgha_fbkluc��I<=�–�hloh^�Xj]bgkdh]h�Z[jZab\gh]h�aZ\h^Z���
Bkke_^h\Zgby�ijh\h^beb�gZ�eZ[hjZlhjghc�ieZg_lZjghc�f_evgbp_�:=H�-���k�gZ�
\_kdZfb�h[jZ[Zlu\Z_fuo�kf_k_c����]�b�gZ�mdjmig_gghc�ieZg_lZjghc�f_evgbp_�
:=H�-���k�h[s_c�aZ]jmadhc�kf_kb���d]� 

Wg_j]_lbq_kdb_� oZjZdl_jbklbdb� f_evgbp� [ebadb� f_`^m� kh[hc�� :dlb\Zpbb�
ih^\_j]Zebkv� kf_kb�� ijb]hlh\e_ggu_� ba� obfbq_kdb� qbkluo� hdkb^h\� dZevpby��
dj_fgby�b� Zexfbgby�� Z� lZd`_� kf_kb�� khklZ\e_ggu_�ba�hloh^h\��J_gl]_ghnZah�
\uc�ZgZeba�\uiheg_g�gZ�ijb[hj_�>JHG-�� �baemq_gb_�KbDα���Ijh\h^behkv�hi�
j_^_e_gb_�kh^_j`Zgby�g_k\yaZggh]h�hdkb^Z�dZevpby��Baf_j_gb_�hkgh\guo�ihdZ�
aZl_e_c�\y`ms_]h�b�ba^_ebc�ba�g_]h�ijh\h^behkv�\� khhl\_lkl\bb� k�=HKL� ����
�P_f_gl���Ijh\_^_gu�hiulu�ih� \ebygbx�f_oZgbq_kdhc� Zdlb\Zpbb�gZ� \aZbfh�
^_ckl\b_�\�kf_kb�hdkb^h\�KZH��:�2H3, SiO2�k�fhevguf�hlghr_gb_f���������������
khhl\_lkl\_ggh��Kf_kb�Zdlb\bjh\Zeb�\�l_q_gb_����fbg� 

<�hlkmlkl\b_�\h^u�obfbq_kdh_�\aZbfh^_ckl\b_�ijZdlbq_kdb�hlkmlkl\m_l��l�_��
b^_l�^bki_j]bjh\Zgb_�b�ZfhjnbaZpby�hdkb^h\���Ijb�^h[Z\e_gbb�\h^u�ihy\ey�
xlky�j_ne_dku�KZ�HG�2�Z�lZd`_�j_ne_dku��khhl\_lkl\mxsb_�h[jZah\Zgbx�]b^�
jhZexfbgZlZ�dZevpby��KZH���:�2H3����G2H��L_jfh^bgZfbq_kdb_�jZkq_lu�h[jZ�
ah\Zgby�]b^jhkbebdZlh\�b�]b^jhZexfbgZlh\�dZevpby�ih�j_Zdpbyf 

�KZ�HG�2 + 6SiO2� ��KZH����SiO2����G2H 
�KZ�HG�2����:�2H3����G2H� ����KZH���:�2H3����G2H� 
ihdZau\Zxl�� qlh� \_jhylghklb� h[jZah\Zgby� mdZaZgguo� ijh^mdlh\� ijbf_jgh�

h^bgZdh\u� 
Wg_j]by�=b[[kZ�^ey�i_j\hc�j_Zdpbb�jZ\gZ�–� ����d>`�fhev��Z�^ey�\lhjhc�– 

������d>`�fhev��Wlh�hagZqZ_l��qlh�]b^jhkbebdZlu�dZevpby�lZd`_�fh]ml�ijbkml�
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kl\h\Zlv�\�ijh^mdlZo��gh��\_jhylgh��hgb�f_g__�hdjbklZeebah\Zgu�b�g_�^Zxl�^b�
njZdpbhgghc�dZjlbgu� 

>ey�ihemq_gby�dhfihabpbhggh]h�\y`ms_]h�[ueb�\aylu�e_lmqZy�\ukhdhdZev�
pb_\Zy�aheZ�:[ZdZgkdhc�LWP��hljZ[hlZggZy�nhjfh\hqgZy�kf_kv��]hj_eZy�a_fey��
ebl_cgh]h� ijhba\h^kl\Z� :H� �:[ZdZg\Z]hgfZr�� b� \ukhdh]ebgha_fbkluc� ijh�
^mdl�–�hloh^�Xj]bgkdh]h�Z[jZab\gh]h�ijhba\h^kl\Z� 

>ey�f_oZgbq_kdhc�Zdlb\Zpbb�[ueZ�\u[jZgZ�kf_kv�����aheu�b�����]hj_ehc�
a_feb�b�d�g_c�^h[Z\e_gh����\ukhdh]ebgha_fbklh]h�ijh^mdlZ��MdZaZgguc�khklZ\�
h[jZ[Zlu\Zeky�\�l_q_gb_�jZaebqgh]h�\j_f_gb�\�f_evgbp_�:=H-���Hlf_lbf��qlh�
\h^m�d�kf_kb�g_�^h[Z\eyeb��gh�l_f�g_�f_g__�g_evay�kqblZlv��qlh�ijhp_kk�ijh\h�
^beky� \� hlkmlkl\b_� \h^u��Fh`gh� iheZ]Zlv�� qlh� \� ijhp_kk_� [m^_l� mqZkl\h\Zlv 
\h^Z��Z^khj[bjh\ZggZy�gZ�ih\_joghklb�bkoh^guo�ijh^mdlh\��kh^_j`Zgb_�dhlh�
jhc�� dZd� wlh� ke_^m_l� ba� ^Zgguo� ih� ihl_jyf� ijb� ijhdZeb\Zgbb�� gZoh^blky� gZ�
mjh\g_����� 

J_amevlZlu�ijh\_^_gguo�bkke_^h\Zgbc�ijhreb�ij_^\Zjbl_evgmx�wdki_jlbam�
b�him[ebdh\Zgu�\�i_qZlb��Ih^ZgZ�aZy\dZ�gZ�gh\h_�\y`ms__�\�JhkiZl_gl��Ihem�
q_gh�iheh`bl_evgh_�j_r_gb_� 

<�j_amevlZl_�ijh\_^_gghc�ihbkdh\hc�jZ[hlu�kh\f_klgh�k�HB==bF�b�BO�
LLbF�KH�J:G�mklZgh\e_gh� 

Ba�hloh^h\�ijhfure_gghklb��\lhjbqguo�fbg_jZevguo�j_kmjkh\��gZ�hkgh\_�
\ukhdhdZevpb_\uo�ahe�hl�k`b]Zgby�[mjuo�m]e_c�DZgkdh-:qbgkdh]h�lhieb\gh-
wg_j]_lbq_kdh]h�dhfie_dkZ��D:LWD��fh`gh�kha^Zlv�[_kp_f_glgh_�dhfihabpb�
hggh_�\y`ms__��g_�mklmiZxsb_�ih�ihdZaZl_eyf�debgd_jguf�p_f_glZf��\�qZkl�
ghklb�ihjleZg^p_f_glm�� 

 
 

K�<��IE?RB<P?<��:�K��:J;?GV?< 
Jhkkby��<eZ^bfbj��<e=M 
 
DHJJ?EYPBHGGUC�:G:EBA�<�BKKE?>H<:GBB�K<HCKL<� 
;?LHGGUO��KF?K?C 
 

;_lhg� y\ey_lky� h^gbf� ba� hkgh\guo� kljhbl_evguo�fZl_jbZeh\��H[t_fu� _]h�
ijbf_g_gby�^hklb]Zxl�fgh]h� khl_g�fbeebhgh\�dm[hf_ljh\�\� ]h^��Wg_j]_lbq_�
kdb_�aZljZlu�k\yaZggu_�k�ijhba\h^kl\hf�[_lhgZ��hkh[_ggh�\�kljZgZo�k�oheh^guf�
debfZlhf��Jhkkby��k_\_jgu_�kljZgu��kljhbl_evgu_�jZ[hlu�\�:glZjdlb^_��\_kvfZ�
agZqbl_evgu_��lZd�dZd�lj_[mxl�ijhiZjb\Zgby�beb�we_dljhh[h]j_\Z�ihke_�aZeb\�
db� [_lhgghc� kf_kb� \� hiZem[dm��Ihwlhfm� jZajZ[hldZ�b� \g_^j_gb_� wg_j]hk[_j_�
]Zxsbo� l_ogheh]bc� \� kljhbl_evghc� bg^mkljbb� y\ey_lky� \Z`ghc� b� ZdlmZevghc�
aZ^Zq_c��H^gbf�ba�iml_c�bgl_gkbnbdZpbb�l_ogheh]bb�ijhba\h^kl\Z�[_lhgZ�y\�
ey_lky� �wg_j]hh[jZ[hldZ�� [_lhgguo� kf_k_c� �;K�� k� bkihevah\Zgb_f� wg_j]bb�
we_dljbq_kdh]h�b�fZ]gblgh]h�ihe_c�b��\�qZklghklb��wlhl�wnn_dl�fh`gh�^hklbqv�
ijhimkdZy�we_dljbq_kdbc�lhd�q_j_a�[_lhggmx�kf_kv��Jy^�bkke_^h\Zl_evkdbo�jZ�
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[hl�\�wlhf�gZijZ\e_gbb�ihdZaZeb�wnn_dlb\ghklv�^Zggh]h�f_lh^Z��h^gZdh��nbab�
dZ�ijhp_kkh\�ijhl_dZxsbo�ijb�wlhf�\�[_lhgghc�kf_kb�hklZ_lky�_s_�g_�jZkdju�
lhc��J_amevlZlu�ihdZ�ghkyl�dZq_kl\_gguc�oZjZdl_j�b�[Zabjmxlky�\�hkgh\ghf�gZ�
hij_^_e_gbb�ijhqghklb�h[jZaph\�q_j_a�jZagu_�\j_f_ggu_�bgl_j\Zeu�ihke_�gZ�
qZeZ�aZl\_j^_\Zgby�[_lhgZ� 

<� gZklhys_c� jZ[hl_� ij_^eZ]Z_lky� ijbf_gblv� klZlbklbq_kdbc� ZgZeba� d� j_�
amevlZlZf�wdki_jbf_glZevguo�bkke_^h\Zgbc�[_lhgguo�kf_k_c��\�p_eyo�ihemq_�
gby�dhjj_eypbhgguo�k\ya_c�f_`^m�iZjZf_ljZfb�;K� 

Dhjj_eypbhggZy�–�wlh�k\yav��ijb�dhlhjhc�hij_^_e_gghfm�agZq_gbx�nZdlhj�
gh]h�ijbagZdZ��khhl\_lkl\m_l�ebrv�kj_^g__�agZq_gb_�j_amevlZlb\gh]h�ijbagZdZ��
J_amevlZlb\guf�ijbagZdhf�[_lhgZ�fh`_l�y\eylvky�_]h�ijhqghklv�beb�ijbjhkl�
ijhqghklb��NZdlhjgufb�ijbagZdZfb�y\eyxlky�oZjZdl_jbklbdb�[_lhgghc�kf_kb��
gZijbf_j�khklZ\�dhfihg_gl��k\hckl\Z�\h^u��\b^�wg_j]h\ha^_ckl\by�beb�\_ebqb�
gZ��\\_^_gghc��wg_j]bb�\�;K�b�l�^� 

Ijb�ijyfhebg_cghc�nhjf_�k\yab�ihdZaZl_ev�l_kghlu�k\yab�^\mo�ijbagZdh\�
hij_^_ey_lky�ih�nhjfme_�ebg_cgh]h�dhwnnbpb_glZ�dhjj_eypbb�r: 
 
 
 
 
 
 
 
]^_�X – agZq_gb_�nZdlhjgh]h�ijbagZdZ��Y – agZq_gb_�j_amevlZlb\gh]h�ijbagZdZ��
n –�qbkeh�iZj�^Zgguo� 

:gZeba� bkke_^h\Zgbc� aZ\bkbfhklb� ijhqghklb� klZg^Zjlguo� h[jZaph\� �j_�
amevlZlb\guc�ijbagZd���hl�fhsghklb�ih^\_^_gghc� we_dljhwg_j]bb� d�;K� �nZd�
lhjguc� ijbagZd��� ^Z_l� ke_^mxsb_� j_amevlZlu��Dhwnnbpb_gl� iZjghc� dhjj_ey�
pbb� ^ey� wlbo� ijbagZdh\� q_j_a� �� kmldb� ihke_� gZqZeZ� aZl\_j^_\Zgby� jZ\_g� r = 
�������Z�q_j_a����kmlhd�r  ��������Kh]eZkgh�rdZeu�Q_^^hdZ��ihemq_ggu_�j_amev�
lZlu�khhl\_lkl\mxl�mf_j_gghc�k\yab�\�i_j\hf�kemqZ_�b�aZf_lghc�k\yab�\h�\lh�
jhf�kemqZ_��Hlf_lbf��qlh�ih^\h^bfZy�fhsghklv�baf_gyeZkv�hl�����^h�����d<l��
?keb�\�dZq_kl\_�j_amevlZlb\gh]h�ijbagZdZ�\aylv�ijhqghklv�k_jbb�klZg^Zjlguo�
h[jZaph\�q_j_a���kmldb�ihke_�gZqZeZ�ko\Zlu\Zgby��Z�\�dZq_kl\_�nZdlhjgh]h�ijb�
agZdZ�iehlghklv�we_dljbq_kdh]h�lhdZ��ijhimkdZ_fh]h�q_j_a�[_lhggmx�kf_kv��lh�
dhwnnbpb_gl� dhjj_eypbb� r  � ������� qlh� khhl\_lkl\m_l� \ukhdhc� �kbeu�� k\yab�
f_`^m�mdZaZggufb�ijbagZdZfb��:gZebabjh\Zebkv�^Zggu_�ihemq_ggu_�ijb�bk�
iulZgbb����dm[bdh\��ihemq_gguo�ba�;K�ihke_�we_dljh\ha^_ckl\by�k�iehlghkly�
fb�lhdZ�hl���^h�����d:� 

?keb� \� dZq_kl\_� j_amevlZlb\gh]h� ijbagZdZ� ijbgylv� dhwnnbpb_gl� we_dljh�
ijh\h^ghklb��Z�\�dZq_kl\_�nZdlhjgh]h�ijbagZdZ�–�l_fi_jZlmjm�jZah]j_\Z�[_lhg�
ghc� kf_kb�� lh� ^ey� wlhc� iZju� ijbagZdh\� dhwnnbpb_gl� dhjj_eypbb� jZ\_g� r = 
0,981. 
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J_amevlZlu�wdki_jbf_glZevguo�bkke_^h\Zgbc�[_lhgguo�kf_k_c��iheh`_ggu_�
\� hkgh\m� jZkq_lh\� dhwnnbpb_glh\� dhjj_eypbb� [ueb� ihemq_gu� ZkibjZglZfb�
ijhn��:�K��:j[_gv_\Z� 

Ijh\_^_gguc� ZgZeba�g_� ke_^m_l�jZkkfZljb\Zlv�dZd� aZdhgq_ggh_�bkke_^h\Z�
gb_�� Z� dZd� ^_fhgkljZpbx� h^gh]h� ba�f_lh^h\�� dhlhjuc�fh`_l� [ulv� iheh`_g� \�
hkgh\m� p_e_gZijZ\e_gguo� bkke_^h\Zgbc� [_lhgguo� kf_k_c� b� wnn_dlh\� wg_j]h�
\ha^_ckl\by�gZ�gbo��<Zjvbjmy� agZq_gbyfb�nZdlhjgh]h�ijbagZdZ�b�ihemqZy�dh�
wnnbpb_glu�dhjj_eypbb� _]h� k�j_amevlZlb\guf�ijbagZdhf��fh`gh�h[gZjm`blv�
dhebq_kl\_gguc�wnn_dl�\ebygby�nZdlhjgh]h�ijbagZdZ�gZ�dhg_qguc�j_amevlZl� 
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B�;��DMAVFBG 
Jhkkby��<eZ^bfbj��GIKD�³FHGHEBL´ 
 
IJ:DLBD:��KBGWJ=H;?LHGBJH<:GBY��I:JHJ:AH=J?LUFB�� 
<��:<LH;?LHGHKF?KBL?EYO��KF?KYFB 

 
<i_j\u_�\�fbj_�l_ogheh]by�kbgwj]h[_lhgbjh\Zgby�fhgheblguo�dhgkljmdpbc�

[_lhggufb�kf_kyfb��jZah]j_lufb�iZjhf�\�kf_kbl_evghf�[ZjZ[Zg_�Z\lh[_lhgh�
kf_kbl_ey��[ueZ�ijbf_g_gZ�Z\lhjhf�\�hdly[j_�f_kyp_������]h^Z�ijb�\ha\_^_gbb�
nmg^Zf_glh\�dhl_evghc�II-hc�hq_j_^b�k\bghdhfie_dkZ�\h�<eZ^bfbjkdhc�h[eZk�
lb�� Kljhbl_evkl\h� a^Zgbc� b� khhjm`_gbc� dhfie_dkZ� hkms_kl\eyeh� IFD-200 
kljhbl_evgh-fhglZ`gh]h�lj_klZ�����=eZ\<eZ^bfbjKljhy� 

JZah]j_\�dhfihg_glh\�[_lhgghc�kf_kb�iZjhf�ijhba\h^beky�\�kf_kbl_evghf�
[ZjZ[Zg_�Z\lh[_lhghkf_kbl_ey�K-�����;��dhlhjuc�ij_^klZ\eye�kh[hc�]jZ\blZpb�
hgguc� j_\_jkb\guc� [_lhghkf_kbl_ev�� mklZgh\e_gguc� gZ� rZkkb� Z\lhfh[bey�
F:A-������IZj�ih^Z\Zeky�ih�ljm[_�\�aZ]jmahqgh�-�jZa]jmahqgh_�hl\_jklb_�Z\lh�
[_lhghkf_kbl_ey��dhlhjh_��\�p_eyo�mf_gvr_gby�l_iehihl_jv�\�Zlfhkn_jm��[ueh�
aZdjulh��IZj� ihklmiZe� ba� dhl_evghc�� gZoh^ys_cky� gZ� kljhys_fky� dhfie_dk_��
JZah]j_\� ijhba\h^beky� \� l_q_gb_� ��� � –� ���fbg��<j_fy� hl� jZah]j_\Z� [_lhgghc�
kf_kb�^h�mdeZ^db�g_�ij_\urZeh� ���fbg���Z�\_kv�pbde�–� ��qZk��<�dhgkljmdpbyo�
bkihevah\Zebkv�[_lhgu�<-���b�<-���gZ�ihjleZg^p_f_glZo�F� �����L_fi_jZlmjZ�
[_lhgghc�kf_kb�ihke_�mdeZ^db�\�dhgkljmdpbx�khklZ\eyeZ����– 55 ºK��Ijb�fh^m�
eyo�ih\_joghklb�dhgkljmdpbc�^h���f-1�b�l_fi_jZlmjZo�gZjm`gh]h�\ha^moZ�^h�– 
20 ºK�[_lhg�\u^_j`b\Zeky�f_lh^hf�l_jfhkZ��qlh�h[_ki_qb\Zeh�kmlhqguc�gZ[hj�
ijhqghklb�^h� ���–� �����Kf_kbl_evguc�[ZjZ[Zg�ihke_^mxs_]h�Z\lh[_lhghkf_�
kbl_ey�[ue�ml_ie_g�i_ghihebmj_lZghf�lhesbghc�hl���^h���kf� 

<ihke_^kl\bb�l_ogheh]by�gZreZ�ijbf_g_gb_�ijb�kljhbl_evkl\_�^jm]bo�ijh�
fure_gguo�h[t_dlh\��\ha\h^bfuo�kljhbl_evgufb�ih^jZa^_e_gbyfb�IFD-178, 
KFM-����KFM�³Dbj`Zqkljhc´�wlh]h�lj_klZ��Djhf_�Z\lh[_lhghkf_kbl_e_c�fZjdb�
K-����� bkihevah\Zebkv� Z\lh[_lhghkf_kbl_eb� K;-92-I:� gZ� [Zah\hf�rZkkb� DZ�
f:A-5511. 

GZqbgZy�k�yg\Zjy� �����]h^Z�ijhba\h^kl\_ggu_�bkiulZgby�b�\g_^j_gb_�l_o�
gheh]bb�hkms_kl\eyehkv�ijb�kljhbl_evkl\_�a^Zgbc�b�khhjm`_gbc�\�]� D_f_jh\h�
b�D_f_jh\kdhc�h[eZklb��I_j\ufb�h[t_dlZfb�[ueb�j_a_j\mZj�b�m[_`bs_��Hleb�
qbl_evghc�hkh[_gghklvx�wlbo�h[t_dlh\�[ueZ�\ukhdZy�gZkus_gghklv�ZjfZlmjhc�
b�l_ogheh]by�[_lhgbjh\Zgby�k�iZjhjZah]j_\hf�[_lhgghc�kf_kb�\�Z\lh[_lhghkf_�
kbl_eyo�klZeZ�_^bgkl\_gghc��k�bkihevah\Zgb_f�dhlhjhc�m^Zehkv�j_rblv�ihklZ\�
e_ggu_�i_j_^�kljhbl_eyfb�aZ^Zqb�� 

IZjhjZah]j_\�[_lhgghc�kf_kb�ijhba\h^beky�\�kf_kbl_evghf�[ZjZg_�Z\lh[_�
lhghkf_kbl_ey�K;-���gZ�rZkkb�Dj:A-�����IZj��ih�h^ghc�l_ogheh]bq_kdhc�ko_�
f_��ih^Z\Zeky�hl�kms_kl\mxs_]h�gZ�[_lhgghf�mae_�l_ieh\h]h�imgdlZ��Z�ih�^jm�
]hc –�hl��ba]hlZ\eb\Z_fh]h�ijhfure_gghklvx��iZjhh[jZah\Zl_ey�>-�����b��^hk�
lZ\ey_fh]h� i_j\uf� Z\lh[_lhghkf_kbl_e_f� gZ� kljhbl_evguc� h[t_dl�� Dhgljhev�
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l_fi_jZlmju�[_lhgghc�kf_kb�\gmljb�kf_kbl_evgh]h�[ZjZ[ZgZ�hkms_kl\eyeky�ih�
\fhglbjh\Zgghfm�\�Z\Zjbcguc�exd�[ZjZ[ZgZ�l_fi_jZlmjghfm�^Zlqbdm��>ey�ih�
^h]j_\Z�\h^u�\�\h^yghc�[Zd��bf_xsbcky�gZ�Z\lh[_lhghkf_kbl_e_��\\h^beb�j_�
]bklj��ih� dhlhjhfm�ijhimkdZebkv� \uoehigu_� ]Zau�[Zah\h]h� Z\lhfh[bey��JZah�
]j_lZy� [_lhggZy� kf_kv� mdeZ^u\ZeZkv� \� dhgkljmdpbb� Z\lh[_lhghgZkhkZfb��<ih�
ke_^kl\bb� l_ogheh]by� [ueZ� jZkijhkljZg_gZ� gZ� ^jm]bo� kljhbl_evguo� ij_^ijb�
ylbyo�=eZ\gh]h�l_jjblhjbZevgh]h�mijZ\e_gby�ih�kljhbl_evkl\m�\�D_f_jh\kdhc�
h[eZklb� 

GZqbgZy�k������]h^Z�l_ogheh]by�ijbf_gy_lky�\�]jZ`^Zgkdhf�kljhbl_evkl\_��
I_j\u_�ijhba\h^kl\_ggu_�bkiulZgby�l_ogheh]bb�ijh\h^bebkv�ijb�\ha\_^_gbb�
16-wlZ`gh]h�k[hjgh-fhgheblgh]h�^hfZ�\�]��Eh[gy�Fhkdh\kdhc�h[eZklb��GZ�[Za_�
<k_khxagh]h�gZmqgh�–�ijh_dlgh�–�kljhbl_evgh]h�h[t_^bg_gby�³Fhghebl´�hljZ�
[Zlu\Zebkv�ijb_fu�\_^_gby�jZ[hl�k�iZjhjZah]j_\hf�e_]dh[_lhgguo�kf_k_c� 

Ihke_^mxs__� rbjhdh_� jZkijhkljZg_gb_� l_ogheh]by� ihemqbeZ�� gZqbgZy� k�
�����]h^Z��ijb�\ha\_^_gbb�fgh]hwlZ`guo�`beuo�a^Zgbc�ba�fhgheblgh]h�[_lhgZ�
\�Ebl\_��kgZqZeZ�\�]��<bevgxk_��Z�aZl_f�b�\�^jm]bo�]hjh^Zo��Bkihevah\Zeky�iZ�
jhjZah]j_\�[_lhgghc�kf_kb�^ey�ihemq_gby�ly`_eh]h�b�e_]dh]h�[_lhgZ��;ue�ijh�
\_^_g� dhfie_dk� bkke_^h\Zgbc� p_e_khh[jZaghklb� ^hihegbl_evgh]h� bkihevah\Z�
gby� rbjhdh]h� ki_dljZ� ^h[Z\hd�� hilbfbabjmxsbo� l_ogheh]bq_kdb_� k\hckl\Z�
[_lhgghc�kf_kb�b�ijhp_kk�l\_j^_gby�[_lhgZ� 

<������]h^m�gZqZebkv�dhfie_dkgu_�jZ[hlu�ih�ijbf_g_gbx�l_ogheh]bb�lj_�
klhf� ³AeZlhmklf_lZeemj]kljhc´�\�Q_ey[bgkdhc�h[eZklb��I_j\u_�j_dhf_g^Zpbb�
[ueb�j_Zebah\Zgu�ijb�\ha\_^_gbb�fgh]hwlZ`gh]h�`beh]h�^hfZ�ba�fhgheblgh]h�
[_lhgZ�\�]��AeZlhmkl_� 

<������]h^m�hljZ[Zlu\ZeZkv�l_ogheh]by�ijbf_gbl_evgh�d��mkeh\byf�\ha\_^_�
gby�^�kZ^h\�b�fgh]hwlZ`guo�`beuo�^hfh\�ba�fhgheblgh]h�[_lhgZ�\�]��GZ[_j_`�
gu_�Q_egu��>ey�ijhba\h^kl\Z�e_]dh]h�b�ly`_eh]h�[_lhgZ��bkihevam_fh]h�\�fh�
gheblghf� ^hfhkljh_gbb�� ijbf_gyebkv�� ihjleZg^p_f_glu� F� ���� DZlZ\-
B\Zgh\kdh]h�p_f_glgh]h�aZ\h^Z��d\Zjp_\uc�i_khd��d_jZfablh\uc�]jZ\bc�b�i_khd�
h[`b]h\uc�d_jZfablh\uc�ijhba\h^kl\Z�aZ\h^Z�d_jZfablh\h]h�]jZ\by�]��G��Q_e�
gu�� 

<������]h^m�l_ogheh]by�ijh_dlbjh\ZeZkv�^ey�\ha\_^_gby���-wlZ`gh]h�`beh]h�
^hfZ�ba�fhgheblgh]h�[_lhgZ�\�]��<eZ^bfbj_��Ijbf_gyebkv�ihjleZg^p_f_gl�eb[h�
reZdhihjleZg^p_f_gl�F� ����� i_khd� d\Zjp_\uc� b� h[`b]h\uc�� rmg]_ablh\uc�
]jZ\bc��lhieb\gu_�aheu�b�reZdb�<eZ^bfbjkdhc�LWP� 

<�aZdexq_gbb�g_h[oh^bfh�hlf_lblv�ke_^mxs__� 
<�klZlv_�ijb\_^_gu�hkgh\gu_�wlZiu�ijZdlbq_kdh]h�ijbf_g_gby�l_ogheh]bb�

kbgwj]h[_lhgbjh\Zgby� iZjhjZah]j_lufb� \� Z\lh[_lhghkf_kbl_eyo� kf_kyfb�� dh�
lhju_� hkms_kl\eyebkv� ebqgh� Z\lhjhf� beb� ih^� _]h� jmdh\h^kl\hf��Ba\_klgu� b�
^jm]b_�kemqZb�ijbf_g_gby�l_ogheh]bb��dh]^Z�d�Z\lhjm�h[jZsZebkv�aZ�dhgkmev�
lZpbyfb� 
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<�k\yab�k�wlbf�ohl_ehkv�[u�\ujZablv�[eZ]h^Zjghklv�\k_f�kljhbl_eyf�-�ijh�
ba\h^kl\_ggbdZf�� hl� jZ[hqbo� ^h� mijZ\eyxsbo� lj_klZfb�� dhlhju_� ijbgbfZeb�
ebqgh_�mqZklb_�beb�kh^_ckl\h\Zeb�\g_^j_gbx�l_ogheh]bb� 

<f_kl_�k�l_f��g_h[oh^bfh�hlf_lblv�ijh_dlbjh\sbdh\�b�mq_guo��k�dhlhjufb�
khljm^gbqZe�Z\lhj��b�dhlhju_��lZdbf�h[jZahf��lZd`_�kh^_ckl\h\Zeb�\g_^j_gbx�
l_ogheh]bb��<������]h^m�mkbebyfb�khljm^gbdh\�hl^_eZ�eblh\kdh]h�GIKH�³Fh�
ghebl´�� jmdh\h^bfh]h� <�� AZdZjy\bqxkhf�� [ue� aZijh_dlbjh\Zg� ihkl� iZjhjZah�
]j_\Z�� dhlhjuc� \ihke_^kl\bb� bkihevah\Zeky� ijb� kljhbl_evkl\_� fgh]hwlZ`guo�
`beuo�^hfh\�ba�fhgheblgh]h�[_lhgZ�\�]��<bevgxk_��<������]h^m�ijb�kh^_ckl\bb�
khljm^gbdh\� eZ[hjZlhjbb� PGBBK�� jmdh\h^bfhc� :�J�� Kheh\vygqbdhf�� [ueh�
ijh\_^_gh�k�ijbf_g_gb_f�W<F�fh^_ebjh\Zgb_�ijhp_kkh\�l\_j^_gby�ly`_eh]h�
[_lhgZ�\h�\gmlj_ggbo�h]jZ`^Zxsbo�dhgkljmdpbyo�`beuo� a^Zgbc��\ha\h^bfuo�
ba�iZjhjZah]j_luo�[_lhgguo�kf_k_c��ijb�jZaebqguo�l_fi_jZlmjZo��^ey�mkeh\bc�
]��GZ[_j_`gu_�Q_egu��Kh\f_klgh�k�ijh]jZffbklhf�?��EbiZlgbdh\hc�[ue�dhf�
ivxl_jbabjh\Zg�jZkq_l�iZjZf_ljh\�iZjhjZah]j_\Z� 

Hkh[h_� \gbfZgb_� ohl_ehkv� [u� h[jZlblv� gZ� ke_^mxsb_� ba\_klgu_� Z\lhjm�
nZdlu��bf_\rb_�b�bf_xsb_�f_klh�[ulv��AZ�[he__�q_f�^\Z^pZlbe_lgxx�ijZdlb�
dm�ijbf_g_gby�l_ogheh]bb�Z\lhjm�\klj_qZebkv�im[ebdZpbb��\�dhlhjuo�hk\_sZ�
ebkv�dZd�hl^_evgu_�we_f_glu�l_ogheh]bb��lZd�b�l_ogheh]by�\�p_ehf��DZd�ijZ\b�
eh��_keb�im[ebdZpby�g_�hldjh\_ggh�dhfibeylb\gZy��gZijbf_j��dgb]Z�K�B��Ihe�
lZ\p_\Z� ³Fhgheblgh_�^hfhkljh_gb_´�F���KB�� �����b�^j����lh�l_ogheh]by�ij_^�
klZ\ey_lky� g_� dhjj_dlgh�� Ijb� \k_c� ijhklhl_� b^_b�� l_f� g_� f_g__�� l_ogheh]by�
^he`gZ� [ulv� Z^Zilbjh\ZgZ� d� dhgdj_lghfm� kemqZx� __� ijbf_g_gby� k� mq_lhf�
bf_xsboky� hkh[_gghkl_c�ijhba\h^kl\Z� jZ[hl��Ihwlhfm�� _keb�im[ebdZpbb�beb�
j_dhf_g^Zpbb�\uiheg_gu�[_a�mqZklby�Z\lhjZ��qlh�\ujZ`Z_lky�hlkmlkl\b_f�khZ\�
lhjkl\Z�beb�kkuedb��Z\lhj�kgbfZ_l�k�k_[y�hl\_lkl\_gghklv�aZ�lZdb_�ik_\^hj_dh�
f_g^Zpbb�ijbf_g_gby�l_ogheh]bb� 
 
 
G�:��AM;H<� 
Jhkkby��KZgdl-I_l_j[mj]��KI[=:KM 
 
LJ?OKL:>BCG:Y�H;J:;HLD:�;?LHGGHC�KF?KB�� 
IH><?J=:?FHC�IJ?><:JBL?EVGHFM�WE?DLJHJ:AH=J?<M 
 

H^gbf�ba�gZb[he__� wnn_dlb\guo�f_lh^h\� abfg_]h�[_lhgbjh\Zgby�b�kihkh�
[h\� mkdhj_gby� l\_j^_gby� [_lhgZ� y\ey_lky� ij_^\Zjbl_evguc� we_dljhjZah]j_\�
[_lhgghc�kf_kb��h^ghc�ba�jZagh\b^ghkl_c�ij_^\Zjbl_evgh]h�jZah]j_\Z�y\ey_lky�
l_jfh\b[jhh[jZ[hldZ� [_lhgghc� kf_kb� �L<H;K��� jZajZ[hlZggZy� \� KI[=:KM��
Kmlv�L<H;K�khklhbl�\�lhf��qlh�[_lhggmx�kf_kv�i_j_^�mdeZ^dhc�\�nhjfm�beb�
hiZem[dm�ih^\_j]Zxl�nhjkbjh\Zgghfm�g_ij_ju\ghfm�we_dljhjZah]j_\m�\�khq_�
lZgbb�k�\ha^_ckl\b_f�gZ�kf_kv�\b[jZpbb��ba[ulhqgh]h�^Z\e_gby�b�iZjZ��H[jZ�
[hldm�kf_kb�ijhba\h^yl�\�mklZgh\dZo�L<H;K��oZjZdl_jbamxsboky�ih\ur_gghc�
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l_ogheh]bqghklvx�ih�kjZ\g_gbx�k�ZgZeh]Zfb��L_ogheh]by�L<H;K�h[_ki_qb\Z_l�
mkdhj_gguc�gZ[hj�ijhqghklb�[_lhgZ�����–�����q_j_a���qZkh\�b����–������q_j_a�
kmldb�� b� khdjZs_gb_� wg_j]haZljZl� gZ� l_jfhh[jZ[hldm� [_lhgZ� \� �� –� �� jZaZ� ih�
kjZ\g_gbx�k�we_dljhijh]j_\hf�[_lhgZ�b�\���–���jZa�ih�kjZ\g_gbx�k�ijhiZjb\Z�
gb_f� 

G_kfhljy�gZ�y\gu_�^hklhbgkl\Z�l_ogheh]bb�L<H;K��\uy\e_gu�\hafh`ghklb�
__� mkh\_jr_gkl\h\Zgby�� LZd�� \� gZklhys__� \j_fy� l_ogheh]by� L<H;K� gZoh^bl�
ijbf_g_gb_� \� hkgh\ghf� gZ� ij_^ijbylbyo� kljhcbg^mkljbb� b� ijZdlbq_kdb� g_�
ijbf_gy_lky�\�fhgheblghf� kljhbl_evkl\_��<uy\e_gu� lZd�`_�j_a_j\u�ih\ur_�
gby�wnn_dlb\ghklb�ijhp_kkZ�l_jfh\b[jhh[jZ[hldb�\�qZklb�khdjZs_gby�jZkoh^Z�
p_f_glZ��H[hkgh\Zgbx� gZijZ\e_gbc� kh\_jr_gkl\h\Zgby� L<H;K� b� ihk\ys_gZ�
^ZggZy�jZ[hlZ� 

Hkgh\ghc�ijbqbghc��ij_iylkl\mxs_c�ijbf_g_gbx�ij_^\Zjbl_evgh]h�jZah�
]j_\Z�^ey�\ha\_^_gby�fhgheblguo�dhgkljmdpbc��y\ey_lky�h]jZgbq_gb_�mklZgh\�
e_gghc� we_dljbq_kdhc� fhsghklb� gZ� [hevrbgkl\_� kljhbl_evguo� iehsZ^hd��
Ijbf_gbl_evgh�d�kms_kl\mxsbf�l_ogheh]byf�[_lhgbjh\Zgby�b�\u^_j`b\Zgby�
fhgheblguo� dhgkljmdpbc� kljhbl_eb� \uoh^yl� ba� iheh`_gby� ke_^mxsbf� h[jZ�
ahf��\�i_j\mx�kf_gm�we_dljbq_kdZy�fhsghklv��mklZgh\e_ggZy�gZ�kljhbl_evghc�
iehsZ^d_��bkihevam_lky�\�hkgh\ghf�^ey�jZ[hlu�djZgh\��Z�\h�\lhjmx�b�lj_lvx�
kf_gu�–�\�hkgh\ghf�gZ�we_dljhijh]j_\�[_lhgZ��<�kemqZ_�ijbf_g_gby�we_dljhjZ�
ah]j_\Z�[_lhgghc�kf_kb�gZ�kljhbl_evghc�iehsZ^d_�ibdh\u_�gZ]jmadb�hl�hkgh\�
guo� ihlj_[bl_e_c� we_dljhwg_j]bb� �]jmahih^t_fguo� djZgh\� b� mklZgh\hd� ^ey�
we_dljhjZah]j_\Z��kh\iZ^Zxl�\h�\j_f_gb� 

H^gbf�ba� \hafh`guo�j_r_gbc�ih� \uoh^m�ba�mdZaZgghc� kblmZpbb� y\ey_lky�
ke_^mxs__��L_ieh�\�[_lhggmx�kf_kv�\�iheghf�h[t_f_�beb�qZklbqgh�\ghkblv�gZ�
aZ\h^_�� gZ� dhlhjhf� ijb]hlZ\eb\Z_lky� [_lhggZy� kf_kv�� JZah]j_lmx� [_lhggmx�
kf_kv� ljZgkihjlbjh\Zlv� \� Z\lh[_lhghkf_kbl_eyo� �fbdk_jZo��� i_j_f_rb\Zy� [_�
lhggmx�kf_kv�\�ijhp_kk_�ljZgkihjlbjh\Zgby��GZ�kljhbl_evghc�iehsZ^d_�\�kem�
qZ_�g_h[oh^bfhklb��hij_^_ey_lky�jZkq_lhf�k�mq_lhf�dhgdj_lguo�mkeh\bc�[_lh�
gbjh\Zgby��[_lhggmx�kf_kv�^h]j_\Zlv��Ijb�wlhf�lj_[m_fZy�^ey�wlbo�p_e_c�we_d�
ljbq_kdZy�fhsghklv�mf_gvrblky�\� ����–� ����jZaZ�ih�kjZ\g_gbx�k�we_dljhjZah�
]j_\hf�\�qbklhf�\b^_� 

;eZ]hijbylgufb� ij_^ihkuedZfb� ^ey� \hafh`ghklb� j_ZebaZpbb� mdZaZgghc�
ko_fu�kem`Zl�ke_^mxsb_�h[klhyl_evkl\Z��GZ�aZ\h^Zo�`_e_ah[_lhgguo�ba^_ebc��
]^_�hkms_kl\ey_lky�ijb]hlh\e_gb_�lh\Zjgh]h�[_lhgZ��dZd�ijZ\beh��bf_xlky�k\h�
[h^gu_�mklZgh\e_ggu_� we_dljbq_kdb_�fhsghklb��>_eh�\� lhf��qlh�\�gZklhys__�
\j_fy� ij_^ijbylby� kljhbl_evghc� bg^mkljbb� aZ]jm`_gu� g_� gZ� ihegmx� fhs�
ghklv��gZ�dhlhjmx�hgb�[ueb�jZkkqblZgu��QZklbqgh�wlh�h[tykgy_lky�baf_g_gb_f�
khhlghr_gbc�h[t_fh\�k[hjgh]h�b�fhgheblgh]h�[_lhgh\�\�ihevam�ihke_^g_]h� 

>ey�ih^l\_j`^_gby�\hafh`ghklb�i_j_\hablv�\� Z\lh[_lhghkf_kbl_e_� kf_kb��
jZah]j_lu_�^h����–�����K�[ueb�ijh\_^_gu�wdki_jbf_glZevgu_�bkke_^h\Zgby�ih�
\ebygbx�ih\ur_gguo�l_fi_jZlmj�gZ�baf_g_gb_�j_heh]bq_kdbo�k\hckl\�kf_kb��
MklZgh\e_gh�� qlh� \� l_fi_jZlmjghf� ^bZiZahg_� hl� ��� ^h� ��� �K� i_j_f_rb\Zgb_�
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kf_kb�iha\hey_l�\�^\Z�jZaZ�m\_ebqblv�\j_fy�khojZg_gby�__�m^h[hmdeZ^u\Z_fh�
klb�ih�kjZ\g_gbx�k�jZah]j_lhc�kf_kvx��g_�ih^\_j]Z_fhc�i_j_f_rb\Zgbx��<j_�
fy�khojZg_gby� ©`b\mq_klbª�i_j_f_rb\Z_fhc�kf_kb�khklZ\beh� ���b� ����fbgml�
ijb�l_fi_jZlmj_�jZah]j_\Z��khhl\_lkl\_ggh�����b�����K� 

I_j_f_rb\Zgb_� [_lhgghc� kf_kb� \� ijhp_kk_� ljZgkihjlbjh\Zgby� [m^_l� kih�
kh[kl\h\Zlv�jZkl\hj_gbx�\h^hc�[hevr_]h�dhebq_kl\Z�p_f_glZ�d�fhf_glm�mdeZ^�
db� [_lhgghc� kf_kb� \� ^_eh��:dlb\babjmxsZy� jhev� i_j_f_rb\Zgby� jZah]j_lhc�
[_lhgghc� kf_kb� \hajZklZ_l� ih� kjZ\g_gbx� k� i_j_f_rb\Zgb_f� oheh^ghc� kf_kb��
Wlh�h[klhyl_evkl\h�[m^_l�bf_lv�f_klh�g_ba[_`gh�\�kbem�ba\_klgh]h�iheh`_gby��
\�khhl\_lkl\bb�k�dhlhjuf�ijb�ih\ur_gguo�l_fi_jZlmjZo�bgl_gkbnbpbjmxlky 
ijhp_kku�]b^jZlZpbb�p_f_glZ� 

LZdbf�h[jZahf��k�mq_lhf�g_ba[_`guo�l_iehihl_jv�gZ�hl^_evguo�wlZiZo��Zd�
lb\Zpby� [_lhgghc� kf_kb� \� ljb� klZ^bb� \u]ey^bl� ke_^mxsbf� h[jZahf�� i_j\Zy�
klZ^by�–�i_j_f_rb\Zgb_� \� [_lhghf_rZed_�ijb� l_fi_jZlmj_� ��� �� �� hK�� \lhjZy�
klZ^by�–�i_j_f_rb\Zgb_�\�fbdk_j_�\�ijhp_kk_�i_j_\hadb�ijb�l_fi_jZlmj_��������
oK�� lj_lvy� klZ^by� –� l_jfh\b[jhh[jZ[hldZ� kf_kb� gZ� kljhbl_evghc� iehsZ^d_� \�
mklZgh\d_�L<H;K�k�jZah]j_\hf�kf_kb�^h�l_fi_jZlmju���������K� 
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IH<UR?GB?�WNN?DLB<GHKLB�<�KLJHBL?EVKL<? 
 

<�gZmqguo�b�ijhba\h^kl\_gguo�\_^hfkl\Zo�kljhbl_evghc�hljZkeb�gZjh^gh]h�
ohayckl\Z� ij_^\Zjbl_evguc� we_dljhjZah]j_\� h[hkgh\Zggh� \hkijbgbfZ_lky� dZd�
fhsgh_� l_ogheh]bq_kdh_� ^hklb`_gb_� \� mkdhj_gbb� l\_j^_gby� [_lhgZ�� ih-
\ur_gbb� ijhqghklb� b� wnn_dlb\ghklb� dhgkljmdpbc�� \ha\h^bfuo� ba� g_]h�� >h-
dZaZgh�� qlh� djZldh\j_f_ggh_� \g_k_gb_� l_ieZ� \� [_lhggmx� kf_kv�� ihke_� __� \u-
^_j`b\Zgby�� ijb� � gbadhc� iheh`bl_evghc� l_fi_jZlmj_� \� i_jbh^� ljZgkihjlb-
jh\db�kihkh[kl\m_l�m\_ebq_gbx�kdhjhklb�ijhp_kkh\�\aZbfh^_ckl\by�p_f_glZ�k�
\h^hc��jZkl\hj_gbx�_]h�fbg_jZeh\�b�mkbe_gghfm�l_ieh\u^_e_gbx�aZ�kq_l�wdah�
l_jfbb�>���@� 

Djhf_�wlh]h��ijb�jZah]j_\_�\�\b[jhmklZgh\dZo��aZ�kq_l�\b[jhbfimevkguo�b�
\b[jh\jZsZl_evguo�\ha^_ckl\bc�[he__�ihegh�mk\Zb\Z_lky�dbg_lbq_kdZy�wg_j]by�
b�h[_ki_qb\Z_lky�hilbfZevgh_�jZaf_s_gb_�khklZ\eyxsbo�qZklbp�aZihegbl_ey�b�
p_f_glZ�� kihkh[kl\mxs__� m\_ebq_gbx� iehlghklb� [_lhgZ� >�@�� Wlbf� ij_^\Zjb�
l_evguc�we_dljhjZah]j_\�kf_kb�\u]h^gh�hlebqZ_lky�hl�^jm]bo�l_ogheh]bc�l_j�
fhh[jZ[hldb�b��ih�fg_gbx�g_dhlhjuo�mq_guo>�@��^Zgguc�dhfie_dk�jZajZ[hlhd��
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dZd�[u�aZ\_jrZ_l�ihbkdb��gZijZ\e_ggu_�gZ�jZkrbj_gb_�kn_ju�ijbf_g_gby�l_j�
fhkgh]h�\u^_j`b\Zgby� 

<f_kl_�k�l_f�ke_^m_l�hlf_lblv��qlh�g_dhlhju_�ijbgpbiu�\ha^_ckl\by�gZ�[_-
lhggmx�kf_kv��iml_f�g_klZg^Zjlgh]h�ijhimkdZ�lhdZ��ij_^klZ\eyxl�hkh[mx�agZ�
qbfhklv�b�\iheg_�fh]ml�[ulv�bkihevah\Zgu�\�^jm]bo�l_iehh[jZamxsbo�l_ogh�
eh]bq_kdbo�ijhp_kkZo��Y�Zdlb\gh�mqZkl\h\Ze�\�gZmqguo�jZajZ[hldZo�b�\g_^j_�
gbb�� hkh[_ggh� \� i_jbh^� klZgh\e_gby�� wlh]h�f_lh^Z� l_jfhh[jZ[hldb�� b� m�f_gy�
hklZehkv�kZfh_�[eZ]hijbylgh_�\i_qZle_gb_�b�fg_gb_��Kh\f_klgh�k�Z\lhjhf��gu�
g_�^�l�g��ijhn��:j[_gv_\uf�:��K���fu�\g_^jyeb�b�hk\Zb\Zeb�wlm�gh\mx�l_ogheh�
]bx�\� ��-o� ]h^Zo�gZ� kljhbl_evkl\_�AZiZ^gh-Kb[bjkdh]h�f_lZeemj]bq_kdh]h� aZ�
\h^Z� �]�� Gh\hdmag_pd� D_f_jh\kdhc� h[eZklb��� <k_� kha^Zggu_� gZfb� gZmqgu_� b�
l_ogbq_kdb_�gh\bgdb�e_]eb�\�hkgh\m�jy^Z�^bkk_jlZpbhgguo�jZ[hl�b�f_lh^bq_�
kdbo�^hdmf_glh\�ih�hk\h_gbx�b�^hklb`_gbx� wnn_dlb\ghklb�ijhba\h^kl\Z�jZ�
[hl�ijb�khhjm`_gbb�h[t_dlh\�f_lZeemj]bb� 

<ihke_^kl\bb��jZ[hlZy�\�;_ehjmkkdhc�ihebl_ogbq_kdhc�ZdZ^_fbb��fg_�g_h^-
ghdjZlgh� ijboh^behkv� \ha\jZsZlvky� d� ZgZebam� l_hjbb� we_dljhl_ieh\uo� bf-
imevkh\��gZijZ\e_gguo�gZ�dhgp_gljZpbx�wg_j]bc�\�kha^Z\Z_fuo�hl^_evguo�jZ�
ah]j_\Zxsbo� mkljhckl\Zo�� K� bkihevah\Zgb_f� wlbo� ^hklb`_gbc� gZfb� kha^Z\Z�
ebkv� gh\u_� h[h]j_\Zxsb_� mkljhckl\Z� ba� m]e_jh^bkluo� ldZg_c� \� \b^_� lhgdbo�
ieZklbg��dhlhju_�ijbf_gyebkv�^ey�mkljhckl\Z�]j_xsbo�hiZem[hd�\�fhgheblghf�
^hfhkljh_gbb�b�^jm]b_�mkljhckl\Z� 

Ijh^he`Zy�ihbkd�gh\uo�kbkl_f�h[h]j_\Z��\������]��gZfb�mki_rgh�aZsbs_gZ�
Z\lhjkdbfb�k\b^_l_evkl\Zfb�b�iZl_glZfb�jZajZ[hldZ�ih�kha^Zgbx�g_f_lZeebq_�
kdh]h�]j_xs_]h�ijh\h^Z� >�@��Wlh�mgbdZevgh_�^hklb`_gb_��ijb�^_nbpbl_��^hjh�
]h\bag_� b� klhbfhklb� i_j_\haZ� lhieb\gh-wg_j]_lbq_kdbo� j_kmjkh\�� y\ey_lky�
hq_gv�\Z`guf�\�kbkl_fZo�h[h]j_\Z�ihf_s_gbc�`bebsgh]h�b�ijhba\h^kl\_ggh]h�
gZagZq_gby� 

MgbdZevghklv� lZdh]h�ijh\h^Z�khklhbl�\� lhf��qlh�bkihevam_fZy�\�g_f�lhdh�
ijh\h^ysZy�`beZ� gZ� dhfihabpbhgghc� hkgh\_�� khklhysZy� ba� ^_kyldh\� b� khl_g�
lhgqZcrbo�m]e_jh^bklh�–�ihebf_jguo�\hehdhg��h[jZ[hlZgguo�ih�ki_pbZevghc�
l_ogheh]bb�obfbq_kdbfb�khklZ\Zfb��h[_ki_qb\Z_l�[he__�bgl_gkb\guc�gZ]j_\�\�
kjZ\g_gbb�k�f_lZeebq_kdbfb�ZgZeh]Zfb��Kmlv�aZdexqZ_lky�\�k]jmiibjh\Zgghklb�
wlbo�\hehdhg�\�imqd_��\�dhlhjhf�ijb�ijhoh`^_gbb�lhdZ��hgb��ihfbfh�qZklgh]h�
gZ]j_\Z�h[_ki_qb\Zxl�ihklhygguc�gZ]j_\�^jm]�^jm]Z��kha^Z\Zy�[he__�\ukhdmx�
dhgp_gljZpbx�wg_j]bb��ih�ih^h[bx�ba\_klguo�l_ogheh]bc�dhgp_gljZpbb�wg_j�
]bc�\�eZa_jguo�mkljhckl\Zo��k\_lh\uo�baemq_gbc��ijbgpbih\�jZ[hlu�dhkfbq_�
kdhc�k\yab�b�^j��>�@��<k_�wlh�\�blh]_�kihkh[kl\m_l�kgb`_gbx�jZkoh^Z�wg_j]bb�gZ�
gZ]j_\� 

GZmqgZy�gh\bagZ�^Zgghc�jZajZ[hldb�aZdexqZ_lky�\�gh\hf�ih^oh^_�d�l_ogheh�
]bb�b�khklZ\m�ba]hlh\e_gby�g_f_lZeebq_kdh]h�]j_xs_]h�ijh\h^Z��\i_j\u_�j_Z�
ebah\Zggh]h� \� fbjh\hc� b� hl_q_kl\_gghc� ijZdlbd_�� mklZgh\e_gbb� we_dljh-
l_iehl_ogbq_kdbo� oZjZdl_jbklbd�� jZajZ[hld_� f_lh^bd� jZkq_lZ� b� ijh_dlbjh\Z�
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gby��l_ogheh]bc�mkljhckl\Z�b�wdkiemZlZpbb�h[h]j_\Z_fuo�iheh\�k�bkihevah\Z�
gb_f�ihebf_jgh]h�ijh\h^Z� 

LZdmx�ijhklmx�b�g_^hjh]mx�l_ogheh]bx�mkljhckl\Z�h[h]j_\Z�ihf_s_gbc�ih�
kbkl_f_� ©]j_xsbc�iheª�hp_gbeb�\�J_kim[ebd_�;_eZjmkv�\eZ^_evpu�m`_�hdheh�
^\mo�lukyq�d\Zjlbj�b�qZklguo�^hfh\��^Zq��]ZjZ`_c��hnbkh\�b�fZ]Zabgh\��memq�
rb\�^ey�k_[y�dhfnhjlghklv�ijh`b\Zgby�beb�ljm^Z� 

Ihfbfh� wlh]h� gZfb� ijh^_eZgZ� agZqbl_evgZy� jZ[hlZ� ih� kha^Zgby� gZ]j_\Z�
l_evguo�mkljhckl\�^ey�bkihevah\Zgby�\�^jm]bo�h[eZklyo��GZijbf_j��^ey�]j_x�
sbo�hiZem[hd�\�kljhbl_evkl\_��hllZb\Zgbx�kg_]Z�b�ev^Z�\�ehldZo�b�ljm[Zo�^ey�
klhdZ�\h^u�k�djur��\�ljhlmZjZo��^hjh]Zo��h[h]j_\m�l_ieydh\�iZjgbdh\��]jmglZ�\�
]jy^dZo�b�^j� 

LZdbf�h[jZahf��\k_�wlh�k\b^_l_evkl\m_l�h�lhf��qlh�l_ogheh]bb��hkgh\Zggu_�
gZ�ih\ur_gghc�dhgp_gljZpbb�we_dljbq_kdhc�b�l_ieh\hc�wg_j]bc�\�ijh\h^gbd_�
ihebf_jgh]h�we_dljhijh\h^Z��kihkh[kl\mxl�ih\ur_gbx�wnn_dlb\ghklb�b�wdh�
ghfbb�wg_j]hj_kmjkh\� 

Fg_� ijbylgh� hlf_lblv� a^_kv�� qlh� gZqZevghc� hkgh\hc� \� jZkkfhlj_gbb� wlbo�
hkh[_gghkl_c�b�ijh\_^_gbb�khhl\_lkl\mxsbo�bkke_^h\Zgbc�ih�bkihevah\Zgbx�
\ukhdh�dhgp_gljbjh\Zgguo�wg_j]bc��Z�lZd`_�kha^Zgbx�ihebf_jgh]h�]j_xs_]h�
ijh\h^Z�� ^ey� f_gy� klZeZ� jZajZ[hldZ� b� hk\h_gb_� l_ogheh]bb� [_lhgbjh\Zgby� k�
ij_^\Zjbl_evguf�we_dljhjZah]j_\hf��kh\_jr_gkl\h\Zgb_f�dhlhjhc�y�aZgbfZeky�
gZ�kljhbl_evkl\_�AZiZ^gh-Kb[bjkdh]h�f_lZeemj]bq_kdh]h�aZ\h^Z�k������ih������
]h^� 

We_dljhjZah]j_\� ihkem`be� ihmqbl_evguf� ijbf_jhf� \� hk\h_gbb� kihkh[h\�
dhgp_gljZpbb� wg_j]bc�� h[_ki_qb\Zxsbo� ih\ur_gb_� wnn_dlb\ghklb� � \� kljhb�
l_evkl\_� 
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;�=��DBF��:�K��:J;?GV?<� 
Jhkkby��<eZ^bfbj��<e=M 
 
KLM>?GLU�<e=M�<�HK<H?GBB�GH<UO�L?OGHEH=BC 
 

Klm^_glu� <eZ^bfbjkdh]h� ]hkm^Zjkl\_ggh]h� mgb\_jkbl_lZ� ijbgbfZeb� Zd�
lb\gh_�mqZklb_�\�hk\h_gbb�gh\uo�l_ogheh]bc�k�we_dljhjZah]j_\hf�kf_kb�gZ�kljhc�
dZo�b�aZ\h^Zo�<eZ^bfbjZ�b�KZgdl-I_l_j[mj]Z� 

<������]h^m�[ue�kha^Zg�i_j\uc�klm^_gq_kdbc�gZmqgh-ijhba\h^kl\_gguc�hl�
jy^�KGIH��dhlhjuc�hljZ[hlZe�l_ogheh]bx�k�g_ij_ju\guf� we_dljhjZah]j_\hf�
kf_kb�gZ� aZ\h^_�`_e_ah[_lhgguo�ba^_ebc� \� lj_kl_� �Ijhfkljhc���Wlhl�hljy^� \�
khklZ\_�<eZ^bfbjkdbo� klm^_glh\�� ;ZeZrh\Z�� =_eZkbfh\Z�� =Z\jbeh\Z� b� ^jm]bo�
hljZ[hlZe�i_j\uc�\b[jhwe_dljhehlhd��dhlhju_�ijh^_fhgkljbjh\Zeb�\������]h^m 
gZ� dhgn_j_gpbb� �Nhjkbjh\Zgguc� jZah]j_\� [_lhgghc� kf_kb�� b� him[ebdh\Zeb�
k\hb�jZ[hlu� 

<������]h^m�kha^Zg�KGIH��dhlhjuc�hk\Zb\Ze�l_ogheh]bx�\b[jhwg_j]h[_lhgbjh�
\Zgby�gZ�kljhcdZo�aZ\h^Z�KZgdl-I_l_j[mj]Z� 

KgZqZeZ�hljy^�\�khklZ\_�;Z]fZgh\hc��JhfZgh\hc��Kheh\uo�b�^jm]bo�hk\hbe�
\b[jhwg_j]h[_lhgbjh\Zgb_�gZ� kljhcdZo� lj_klZ� ���b�ijh^_fhgkljbjh\Ze�gZ�dhgn_�
j_gpbb������]h^Z��GZ�<k_khxaghc�gZmqgh-l_ogbq_kdhc�dhgn_j_gpbb��G_ij_ju\guc�
we_dljhjZah]j_\�[_lhgghc�kf_kb�\�kljhbl_evkl\_��lZd`_�him[ebdh\Zeb�k\hb�
j_amevlZlu�\�k[hjgbd_� 

AZl_f�ke_^mxsbc�KGIH�\�khklZ\_�=Zcfml^bgh\Z��Klh]h\Z��DeyfdbgZ��Ojh�
fh\hc� b�L_iemobghc� ^h\_e� l_ogheh]bx� ^h� jZ[hq_]h� khklhygby�� dhlhjZy� mki_rgh�
^_ckl\h\ZeZ�\�:H�Jhsbghkljhc�^h������]h^Z��Ihke_�hdhgqZgby�mgb\_jkbl_lZ�ijh�
^he`Zeb�^_eZlv�bkke_^h\Zgby�b�him[ebdh\Zeb�k\ur_����gZmqguo�jZ[hl� 

Ke_^mxsbc�KGIH� [ue� kha^Zg� \� khklZ\_� AZ\jZ`bgZ��>vydh\Z�b�Fhjhah\Z��
hgb�hklZebkv�\�mgb\_jkbl_l_�b�mki_rgh�aZsblbeb�dZg^b^Zlkdb_�^bkk_jlZpbb� 

Klm^_glu�hnhjfeyeb�k\hb�bkke_^h\Zgby�\�hlq_lZo��Mq_[gh-bkke_^h\Zl_evkdb_�
jZ[hlu�klm^_glh\�� 

<�gZklhys__�\j_fy�knhjfbjh\Zgh�^\Z�KGIH��dhlhju_�hljZ[Zlu\Zxl�l_ogh�
eh]bx� kbgwj]h[_lhgbjh\Zgby� \� eZ[hjZlhjbyo� mgb\_jkbl_lZ�� <h� \j_fy� e_lg_c�
ijhba\h^kl\_gghc� ijZdlbdb� hgb� ]hlh\ylky� hk\Zb\Zlv� l_ogheh]bx�ba]hlh\e_gby�
imklhlguo�iebl�i_j_djulby�gZ�ij_^ijbylbyo�]��<eZ^bfbjZ� 
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;�B��DMAVFBG 
Jhkkby��<eZ^bfbj��<e=M 
 
WDHGHFBQ?KDB?��:KI?DLU��KBGWJ=?LBDB� 
J?KMJKHK;?J?=:XSBO��L?OGHEH=BC 

 
JZkkfZljb\Zy� kbgwj]_lbdm1� dZd�gZmqgh�h[hkgh\Zggh_�gZijZ\e_gb_�jZa\blby�

l_ogheh]bc��g_h[oh^bfh��\�lh�`_�\j_fy��mqblu\Zlv�wdhghfbq_kdb_�Zki_dlu�ijb�
f_g_gby� lhc�beb�bghc� l_ogheh]bb��B� \� wlhc� k\yab��gZ�i_j\hf� wlZi_� ]eZ\_gkl�
\mxsmx� jhev� b]jZ_l� ijZ\bevguc� \u[hj� djbl_jb_\� hp_gdb�� Hij_^_eyy� h^bg�
djbl_jbc�beb�]jmiim��l_f�g_�f_g__�\k_]^Z�g_h[oh^bfh�mqblu\Zlv�hkgh\ghc�djb�
l_jbc� –� \k_� jZkkfZljb\Z_fu_� l_ogheh]bb� ^he`gu� [Zabjh\Zlvky� gZ� ijbgpbiZo�
kbgwj]_lbdb� 

;Zah\ufb�djbl_jbyfb�^ey�\k_o�hljZke_c�^_yl_evghklb�y\eyxlky�lZdb_��dZd��
fbgbfbaZpby�aZljZl��q_eh\_q_kdbo��fZl_jbZevguo��nbgZgkh\uo�b�^j����[_ahiZk�
ghklv��khojZg_gb_�wdheh]bb�b�ij��GZjy^m�k�wlbfb�djbl_jbyfb�\�]jmiim�ijbhjb�
l_lh\�qZklh�\oh^yl�� khdjZs_gb_�\j_f_gb�ijhba\h^kl\Z�jZ[hl�� �ihemq_gb_�fZd�
kbfZevgh�\hafh`guo�ijhqghklguo�oZjZdl_jbklbd��ijhklhlZ�bkihevah\Zgby�l_o�
gheh]bb�b�^jm]b_� 

Kljhbl_evkl\h�\k_]^Z�[ueh�b�[m^_l�h^gbf�ba�ijbhjbl_lguo�k_dlhjh\�wdhgh�
fbdb�\�gZr_c�kljZg_��H^gZdh�ihke_^gb_�g_kdhevdh�^_kylbe_lbc�hl_q_kl\_ggu_�
kljhbl_eb� \� p_ehf� jy^_� gZijZ\e_gbc� kljhbl_evkl\Z� l_jiyl� hq_\b^gh_�nbZkdh��
Ijbf_jh\�lhfm�fh`gh�ijb\_klb�h]jhfgh_�dhebq_kl\h��H^ghc�ba�ijbqbg�lZdh]h�
iheh`_gby�^_e�fh`gh�kqblZlv�hldZa�hl�bkihevah\Zgby�kbkl_fgh]h�djbl_jbZev�
gh]h�ih^oh^Z�d�l_ogheh]byf�b�ijhlb\hj_qb_�bo�aZdhgZf�ijbjh^u��\�qZklghklb��
kh\j_f_gghc��l_hjbb�–�kbgwj]_lbd_� 

H[t_dlb\gh�hp_gb\Zy�ijbjh^gu_�mkeh\by��\�dhlhjuo�gZoh^blky�gZrZ�kljZgZ��
g_h[oh^bfh� hlf_lblv� hkh[_gghklb� \uiheg_gby� kljhbl_evguo� jZ[hl� \� lh� beb�
bgh_� \j_fy� ]h^Z��Bkihevah\Zgb_� aZjm[_`gh]h� hiulZ�–�iheguc�beb�qZklbqguc�
hldZa�hl�\_^_gby�gZjm`guo�kljhbl_evguo�jZ[hl�ijb�hljbpZl_evghc�l_fi_jZlmj_�
gZjm`gh]h� \ha^moZ�� –� g_� ij_^klZ\ey_lky� \hafh`guf� ba-aZ� agZqbl_evghc� ijh�
^he`bl_evghklb� wlh]h�i_jbh^Z�\�gZr_c�kljZg_��<� wlhc�k\yab��[_amkeh\gh��wdh�
ghfbq_kdb�hijZ\^Zgguf�y\ey_lky�\_^_gb_�gZjm`guo�jZ[hl�\�l_ieh_�\j_fy�]h^Z��
Z� \gmlj_ggbo� –� \� oheh^gh_��H^gZdh� lZdhc� ih^oh^� g_� \k_]^Z� hkms_kl\bf��B� \�

                   
1�³kbgwj]_lbdZ´�hl�]j_q_kdh]h�syn��\f_kl_��b�ergon��jZ[hlZ��wg_j]by���lh�_klv�h^�
gh\j_f_ggh_�b�kh]eZkh\Zggh_�^_ckl\b_�jZaguo�\b^h\�wg_j]bb�gZ�\_s_kl\h��B�J��
Ijb]h`bg��hlf_q_gguc�Gh[_e_\kdhc�ij_fb_c�\������]���hldjue��qlh�ijb�ihlh�
dh\hf�b�bgl_gkb\ghf�h[f_g_�wg_j]bb�b�\_s_kl\Z�k�hdjm`Zxs_c�kj_^hc�gZ[ex�
^Z_lky�\ukhdZy�kl_i_gv�mihjy^hq_gghklb�b�gZklmiZ_l�kZfhhj]ZgbaZpby�^bkkbiZ�
lb\guo�kbkl_f��d�dhlhjuf�ijbgZ^e_`bl�b�[_lhggZy�kf_kv��� 
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wlhc�k\yab��p_e_khh[jZaguf�y\ey_lky�bkihevah\Zgb_�ijb�hljbpZl_evghc�b�iheh�
`bl_evghc� l_fi_jZlmj_� gZjm`gh]h� \ha^moZ� lZdbo� \b^h\� jZ[hl� b� l_ogheh]bc��
dhlhju_�mgb\_jkZevgu�b�gZb[he__�jZajZ[hlZgu�b�h[hkgh\Zgu�dZd�l_hj_lbq_kdb��
lZd�b�ijZdlbq_kdb� 

Ijbf_jZfb� lZdbo� l_ogheh]bc� y\eyxlky� l_ogheh]bb� kbgwj]h[_lhgbjh\Zgby�
dhgkljmdpbc� b� ba^_ebc� jZah]j_lufb� kf_kyfb��Wlb� l_ogheh]bb� m^h\e_l\hjyxl�
rbjhdhfm�ki_dljm�djbl_jb_\�h^gh\j_f_ggh��qlh�\u\h^bl�bo�\�gZklhys__�\j_fy�
\�jZajy^�gZb[he__�wnn_dlb\guo�dZd�k�wdhghfbq_kdhc�lhqdb�aj_gby��lZd�b�k�lhq�
db�aj_gby�bkihevah\Zgby�j_kmjkh\��GZijbf_j��ijbf_g_gb_�l_ogheh]bb�kbgwj]h�
[_lhgbjh\Zgby�fhgheblguo�dhgkljmdpbc�`beuo�a^Zgbc�iZjhjZah]j_lufb�\�Z\�
lh[_lhghkf_kbl_eyo�kf_kyfb�hl\_qZ_l�fgh]bf�djbl_jbyf��\�qZklghklb��fbgbfb�
aZpbb�kjhdh\�kljhbl_evkl\Z��h^bgZdh\hklb�ijhba\h^kl\Z�jZ[hl�dZd�ijb�iheh`b�
l_evghc� l_fi_jZlmj_� gZjm`gh]h� \ha^moZ�� lZd� b� ijb� hljbpZl_evghc��Ijbf_ju�
bkihevah\Zgby� l_ogheh]bb� dZd� \� Jhkkbb�� lZd� b� aZ� jm[_`hf� ^hdZaZeb� \hafh`�
ghklv� �g_aZ\bkbfh�hl�l_fi_jZlmju�gZjm`gh]h�\ha^moZ��kmlhqgh]h�h[hjhlZ�hiZ�
em[db��dh]^Z�\��-x�kf_gm��k���^h����qZk��ijhba\h^beZkv�mklZgh\dZ�hiZem[db��\h�
2-x���k����^h����qZk��–�[_lhgbjh\Zgb_�iZjhjZah]j_lufb�kf_kyfb��\��-x��k���^h���
qZk��–�\u^_j`b\Zgb_�[_lhgghc�kf_kb�� 

H^gbf�ba�h[yaZl_evguo�djbl_jb_\��hij_^_eyxsbo�p_e_khh[jZaghklv�bkihev�
ah\Zgby�lhc�beb�bghc�l_ogheh]bb��^he`_g�klZlv�djbl_jbc��mqblu\Zxsbc�l_ogh�
]_ggu_� jbkdb� l_ogheh]bc�� khijh\h`^Zxsb_� ijhba\h^kl\h� jZ[hl� b� ihke_^mx�
smx�wdkiemZlZpbx�ba^_ebc� 

GZmqgh-l_ogbq_kdbc�ijh]j_kk�ijb\h^bl�d�\k_�m\_ebqb\Zxs_fmky�dhebq_kl\m�
jmdhl\hjguo� h[t_dlh\�� \� dhlhjuo� Zddmfmebjh\Zgu� bkdmkkl\_ggh� kha^Zggu_�
wg_j]_lbq_kdb_�aZiZku��ij_^klZ\eyxsb_�ihl_gpbZevgmx�hiZkghklv�^ey�q_eh\_�
dZ�b�hdjm`Zxs_c�_]h�kj_^u��Q_eh\_d�kha^Z_l�l_ogbq_kdb_�h[t_dlu��kh\_jrZx�
sb_�ihe_agmx� �^ey�q_eh\_dZ��jZ[hlm��G_ij_f_gguf�mkeh\b_f�\uiheg_gby�ex�
[hc�jZ[hlu�y\ey_lky�baf_g_gb_�aZiZk_gghc�\�l_ogbq_kdhf�h[t_dl_�wg_j]bb��³K�
lhqdb�aj_gby�´�wg_j]bb�_^bgh��dZdmx�jZ[hlm�kh\_jrZlv�–�ihe_agmx�beb�\j_^gmx�
^ey�q_eh\_dZ��>bkkbiZpby�–�h^gh�ba�hkgh\guo�k\hckl\�wg_j]bb��>jm]bfb�keh\Z�
fb��wgljhiby�ex[hc� aZdjulhc�kbkl_fu��ij_^hklZ\e_gghc�kZfhc�k_[_��kh]eZkgh�
\lhjhfm�gZqZem�l_jfh^bgZfbdb��kZfhijhba\hevgh�m\_ebqb\Z_lky��Jmdhl\hjguc�
l_ogbq_kdbc� h[t_dl� gZijZ\ey_l� wlhl� ijhp_kk� \� hij_^_e_ggh_�� h]jZgbq_ggh_��
bkdmkkl\_ggh_�jmkeh��^ey� kh\_jr_gby�ihfbfh�^bkkbiZpbb�b�ihe_aghc�k� lhqdb�
aj_gby�q_eh\_dZ�jZ[hlu��Ex[h_�hldehg_gb_� hl� lZdh]h�ijhp_kkZ�[he__� ³_kl_kl�
\_ggh�´��q_f�bkdmkkl\_ggu_�jZfdb�kh\_jr_gby�ihe_aghc�jZ[hlu��qlh�\�dhg_qghf�
blh]_�ijb\h^bl�d�kZfhijhba\hevghfm�\uk\h[h`^_gbx�gZdhie_gghc�wg_j]bb�ba�
l_ogbq_kdh]h�h[t_dlZ�–�d�Z\Zjbb��Ihwlhfm�ex[hc�l_ogbq_kdbc�h[t_dl��\uihe�
g_gguc�k�ijbf_g_gb_f�mkljhckl\��kihkh[h\��l_ogheh]bc��ijhlb\hj_qZsbo�aZdh�
gZf�ijbjh^u��ihl_gpbZevgh�hiZk_g�� 

B� ms_j[�� gZg_k_gguc� ijbf_g_gb_f� l_ogheh]bc�� ijhlb\hj_qZsbo� we_f_g�
lZjguf�aZdhgZf�nbabdb��obfbb�b�^jm]bo�gZmd��g_�khihklZ\bf�k�wdhghfbq_kdhc�
\u]h^hc��dZd�ijZ\beh��\j_f_gghc��<�^ebl_evghf�i_jbh^_�bkihevah\Zgb_�lZdbo�
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l_ogheh]bc�klZgh\blky�g_�lhevdh�wdhghfbq_kdb�g_p_e_khh[jZaguf��gh�b�k\yaZgh�
k�nZdlbq_kdbfb� m[uldZfb�� \_ebqbgZ� dhlhjuo� agZqbl_evgh� ij_\urZ_l� djZldh�
\j_f_ggmx�\u]h^m��Kj_^kl\Z��aZljZqb\Z_fu_�gZ�ij_^hl\jZs_gb_�b�ebd\b^Zpbx�
ihke_^kl\bc� Z\Zjbc� b� dZlZkljhn�� \ua\Zgguo� ijbf_g_gb_f� lZdbo� l_ogheh]bc��
fgh]hdjZlgh�ij_\urZxl�ihemq_ggmx�\u]h^m��H^gbf�ba�kZfuo�ljZ]bqguo�ijb�
f_jh\�lZdbo�j_r_gbc�y\ey_lky�iheghk[hjgh_��iZg_evgh_��kljhbl_evkl\h�`beuo�
^hfh\��Ijbf_g_gb_�k\Zjdb�ZjfZlmju�\�iZg_eyo��ijhiZjb\Zgb_�[_lhgZ�ba^_ebc�\�
ijhiZjhqguo�dZf_jZo��\b[jbjh\Zgb_�b�^jm]b_� l_ogheh]bq_kdb_� we_f_glu�ijh�
ba\h^kl\Z��ijhlb\hj_qZsb_�we_f_glZjguf�aZdhgZf�ijbjh^u��ijb\h^yl�d�[ukljh�
m\_ebqb\Zxs_fmky�ijhp_glm�ijboh^ys_]h�\�g_]h^ghklv�b�gZoh^ys_fmky�\�Z\Z�
jbcghf� khklhygbb� `bebsghfm� nhg^m� kljZgu�� Ijb� ijhba\h^kl\_� jZ[hl� gZ�
kljhbl_evguo�iehsZ^dZo�\�abfg__�\j_fy�d�ZgZeh]bqguf�ihke_^kl\byf�ijb\h^yl�
p_euc�jy^�f_lh^h\�abfg_]h�[_lhgbjh\Zgby��hkh[_ggh�gZb[he__�jZkijhkljZg_g�
guc�we_dljh^guc�we_dljhijh]j_\� 

IZjZ^hdkZevgh� lh��qlh��g_kfhljy�gZ�hq_\b^gu_�g_^hklZldb�� wlb� l_ogheh]bb�
ijh^he`Zxl�ijbf_gylvky�\�gZklhys__�\j_fy�b�^h�kbo�ihj�bo�\ghkyl�\�jZaebqgu_�
kijZ\hqgu_�b�ghjfZlb\gu_�ba^Zgby��j_dhf_g^mxsb_�ijbf_g_gb_�lZdbo�l_ogh�
eh]bc��\f_klh�lh]h��qlh[u�aZ[ulv�bo�b�\kihfbgZlv�lhevdh�ijb�hk\_s_gbb�wlZih\�
jZa\blby�b�ijh]j_kkZ��Ijh^he`Zxsb_ky�im[ebdZpbb�k�hibkZgb_f�wlbo�l_ogheh�
]bc�g_�lhevdh�y\ey_lky�wdhghfbq_kdb�g_h[hkgh\Zggufb��gh�hgb��ih�-�kms_kl\m��
\\h^yl�\�aZ[em`^_gb_�kh�\k_fb�\ul_dZxsbfb�ba�wlh]h�ihke_^kl\byfb������ 

B�a^_kv��\�wlhc�k\yab��g_h[oh^bfh�hklZgh\blvky�_s_�gZ�h^ghf�djbl_jbb��Fu�
_]h�gZa\Zeb�³kbgwj]_lbqghklvx´��Djbl_jbc��dhlhjuc�y\ey_lky�ihdZaZl_e_f�\ha�
fh`ghklb�bkihevah\Zgby� l_ogheh]bb��L_ogheh]bb�� [Zabjmxs_cky�� Z� agZqbl�g_�
ijhlb\hj_qZs_c��aZdhgZf�ijbjh^u��IhjZ�ijh\_klb�^_lZevgmx�j_\babx�l_ogheh�
]bc� gZ� ij_^f_l� khhl\_lkl\by� bo� aZdhgZf� ijbjh^u�� IhjZ� i_j_klZlv� hl\e_dZlv�
j_kmjku��hkh[_ggh�bgl_ee_dlmZevgu_�b�nbgZgkh\u_��gZ�ijbf_g_gb_�b�kha^Zgb_�
gbdq_fguo� b� dhgtxgdlmjguo� mkljhckl\�� kihkh[h\�� l_ogheh]bc��IhjZ� \hajh`�
^Zlv��kha^Z\Zlv�b�ijbf_gylv�lhevdh�gZmqgh-h[hkgh\Zggu_�l_ogheh]bb�b�djbl_�
jbyfb�a^_kv�[_amkeh\gh�y\eyxlky�kh\j_f_ggu_�gZmqgu_�l_hjbb��lZdb_�dZd�l_h�
jby�B�J��Ijb]h`bgZ������ 
 
 
L�D��KG?=BJ?<:� 
Jhkkby��<eZ^bfbj��<e=M 

 
F:EUC�;BAG?K�B�IJH=J?KKB<GU?�L?OGHEH=BB� 
<�KLJHBL?EVKL<? 
 

>bgZfbdZ� kh\j_f_gghc� wdhghfbdb� l_kgh� k\yaZgZ� k�jZa\blb_f�fZeh]h�ij_^�
ijbgbfZl_evkl\Z� dZd� [he__� ]b[dh]h� k_dlhjZ�� gZb[he__� \hkijbbfqb\h]h� d� \g_�
^j_gbx�gh\uo�ijh]j_kkb\guo�l_ogheh]bc��<�kljhbl_evkl\_�^_yl_evghklv�fZeuo�
ij_^ijbylbc� ij_^klZ\ey_lky� hkh[_ggh� i_jki_dlb\ghc� k� lhqdb� aj_gby� \k_� jZk�
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rbjyxs_cky�ijZdlbdb�\ha\_^_gby�fhgheblguo�h[t_dlh\�b��dZd� ke_^kl\b_��bk�
ihevah\Zgby� kbgwj]h[_lhgbjh\Zgby� b� ^jm]bo� i_j_^h\uo� f_lh^h\�� hkgh\Zgguo�
gZ�we_dljhjZah]j_\_�[_lhgghc�kf_kb��Wlh�h[mkeh\e_gh��ij_`^_�\k_]h��hkh[_ggh�
klyfb�ohayckl\_gghc�^_yl_evghklb�g_[hevrbo�hj]ZgbaZpbc��G_�jZkiheZ]Zy�agZ�
qbl_evgufb�nbgZgkh\ufb�j_kmjkZfb�gZ�ihiheg_gb_�beb�ijbh[j_l_gb_�hkgh\�
guo� kj_^kl\�� lZdbf� hj]ZgbaZpbhgguf� nhjfZf� ij_^ijbylbc� \� kljhbl_evkl\_�
^hklmigufb�y\eyxlky�l_ogheh]bb��dhlhju_�g_�lj_[mxl�ijb\e_q_gby�agZqbl_ev�
guo�bg\_klbpbc� 

H[hjm^h\Zgb_��bkihevam_fh_�ijb�ijhba\h^kl\_�[_lhgguo�jZ[hl�kbgwj]_lbq_�
kdbfb�f_lh^Zfb��y\ey_lky�^hklmiguf�dZd�k�lhqdb�aj_gby�aZljZl��lZd�b�k�lhqdb�
aj_gby�_]h�\hafh`gh]h�ba]hlh\e_gby�\�ihkljh_qguo�mkeh\byo��Wlh�fh`_l�kih�
kh[kl\h\Zlv� ih\ur_gbx� dhgdmj_glhkihkh[ghklb�fZeh]h� b� kj_^g_]h� [bag_kZ� b�
jhklm�kljhbl_evkl\Z�\�p_ehf��LZd��keh`b\rZyky�aZ�ihke_^gb_�iylv�e_l�l_g^_g�
pby�kgb`_gby�dhebq_kl\Z�fZeuo�ij_^ijbylbc�\�kljhbl_evkl\_�k\b^_l_evkl\m_l�
h�kms_kl\h\Zgbb�k_jv_aguo�wdhghfbq_kdbo�ijh[e_f� 

- hlkmlkl\b_�j_Zevguo�bg\_klbpbhgguo�bklhqgbdh\�jZa\blby� 
- keZ[Zy�]hkm^Zjkl\_ggZy�ih^^_j`dZ� 
- g_klZ[bevghklv�b�keh`ghklv�gZeh]h\uo�mkeh\bc�b�^j� 

LZdbf� h[jZahf�� l_ogheh]bq_kdZy�ih^^_j`dZ�fZeh]h� [bag_kZ�ihfh`_l� h[_k�
i_qblv�^hklmighklv�^ey�g_[hevrbo�kljhbl_evguo�hj]ZgbaZpbc�i_j_^h\uo�f_lh�
^h\�ijhba\h^kl\Z�[_lhgguo�jZ[hl�b�mkdhjblv�kjhdb�\ha\_^_gby�a^Zgbc�b�khhjm�
`_gbc�� <� khq_lZgbb� kh� kgb`_gb_f� k_[_klhbfhklb� kljhbl_evkl\Z� jZkrbjylky�
\hafh`ghklb�h[_ki_q_gby�mklhcqb\uo�l_fih\�jhklZ�^Zggh]h�k_dlhjZ�jugdZ��� 
 
L�I��DHDR:JH<: 
Jhkkby��<eZ^bfbj��<=M 
 

BGGH<:PBHGGU?��IJHP?KKU��<��KLJHBL?EVKL<?��B��JUGHD 
 

JughqgZy� wdhghfbdZ�ij_^mkfZljb\Z_l�dhgdmj_gpbx�lh\Zjhijhba\h^bl_e_c��
dhlhjZy�y\ey_lky�g_�lhevdh�klbfmehf�jhklZ�ijhba\h^kl\Z�ijh^mdpbb��gh�b�h[m�
keh\eb\Z_l�ihy\e_gb_�gh\uo��[he__�kh\_jr_gguo�ijh^mdlh\��dhlhjh_�h[_ki_qb�
\Z_lky�\g_^j_gb_f�gh\hc�l_ogbdb�b�l_ogheh]bc� 

<�gZklhys__�\j_fy�bggh\ZpbhggZy� Zdlb\ghklv�ij_^ijbylbc�\�Jhkkbb�g_\_�
ebdZ��M^_evguc�\_k�ij_^ijbylbc��jZajZ[Zlu\Zxsbo�b�\g_^jyxsbo�gh\u_��eb[h�
mkh\_jr_gkl\h\Zggu_� ijh^mdlu� b� l_ogheh]bb� \� ijhfure_gghklb�� khklZ\ey_l�
������Z�\�kljhbl_evkl\_�b�lh]h�f_gvr_��JZaju\�k�eb^bjmxsbfb�]hkm^Zjkl\Zfb�
ih�\g_^j_gbx�ijh]j_kkb\guo�ijh^mdlh\�b�l_ogheh]bc��kj_^b�kljZg�?\jhi_ckdh�
]h�khxaZ�–�:\kljbb��>Zgbb��BjeZg^bb��–�khklZ\ey_l����–����jZa� 

<�kljhbl_evkl\_�jughqgu_�hlghr_gby�\�gZklhys__�\j_fy�_s_�g_�ihemqbeb�
^hklZlhqgh]h�jZa\blby��qlh�h[mkeh\e_gh�\�qZklghklb�j_adbf�iZ^_gb_f�h[t_fh\�
kljhbl_evkl\Z�\�i_jbh^�i_j_oh^Z�d�jugdm��<�wlhc�kblmZpbb�\g_^j_gb_�bggh\Z�
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pbhgguo�l_ogheh]bc�\�kljhbl_evkl\_�aZljm^g_gh��lZd�dZd�]eZ\guf�bklhqgbdhf�
nbgZgkbjh\Zgby�bggh\Zpbc�\�Jhkkbb�y\eyxlky�kh[kl\_ggu_�kj_^kl\Z�ij_^ijb�
ylbc�� gZ� ^hex� dhlhjuo� ijboh^blky� hdheh� ���� h[s_]h� h[t_fZ� aZljZl��L_f� g_�
f_g__� bggh\Zpbb� \� kljhbl_evkl\_� y\eyxlky� h[t_dlb\gh� g_h[oh^bfuf� ijhp_k�
khf��Hgb�h[mkeh\eb\Zxl�jhkl�h[t_fh\�ijhba\h^kl\Z��ih\ur_gb_�dZq_kl\Z�ijh�
^mdpbb� ij_^ijbylbc� kljhcbg^mkljbb�� Z� lZd`_� dZq_kl\h� kljhbl_evkl\Z� b� dZd�
ke_^kl\b_�–�ih\ur_gb_�dhgdmj_glhkihkh[ghklb�ij_^ijbylbc� 

Q_f�[hevr_�dhgdmj_glhkihkh[ghc�ijh^mdpbb�gZ�jugd_��l_f�[hevr__�\eby�
gb_�hdZau\Z_l�kZf�jughd�gZ�bggh\Zpbhggu_�ijhp_kku� 

JZkkfhljbf�^Zggh_�iheh`_gb_�gZ�ijbf_j_�\g_^j_gby�\�kljhbl_evkl\_�l_ogh�
eh]bb�k� we_dljhjZah]j_\hf�[_lhgghc�kf_kb��WlZ� l_ogheh]by�gZqZeZ�jZajZ[Zlu�
\Zlvky�\���-_�]h^u�ijhreh]h�klhe_lby��HgZ�\dexqZ_l�\�k_[y�q_luj_�\b^Z��dZ`�
^uc�ba�dhlhjuo�ijhr_e�hij_^_e_gguc�wlZi�jZa\blby�b�[ue�hijh[h\Zg�gZ�ij_^�
ijbylbyo�b�kljhcdZo��we_dljhl_jfhkgh_�[_lhgbjh\Zgb_��WL;���we_dljhbfimevk�
gh_��WB;���\b[jhwe_dljh[_lhgbjh\Zgb_��<W;���kbgwj]h[_lhgbjh\Zgb_��KW;�� 

Wg_j]hh[jZ[hldZ� kf_kb� h[mkeh\eb\Z_l� wdhghfbx�fZl_jbZevguo�� ljm^h\uo��
wg_j]_lbq_kdbo� aZljZl�� Z� lZd`_� h[_ki_qb\Z_l� ih\ur_gb_� ijhqghklb� [_lhgZ��
WlZiu� jZajZ[hldb� l_ogheh]bc� k� wg_j]hh[jZ[hldhc� kf_kb� b� bo� l_ogbdh-
wdhghfbq_kdZy�wnn_dlb\ghklv�ij_^klZ\e_gu�\�lZ[ebp_� 

 

L_ogheh]by =h^u 
Kgb`_gb_� 

klhbfhklb�\�� 
Ijhqghklv�[_lhgZ�� 

\��� kml��� 
WL; 60 - _ 5 – 10 50/110 

WB; 70 - _ 10 – 20 70/130 

<W; 80 - _ 20 – 30 90/150 
KW; 90 - _ 30 – 40 110/170 

 

DZd�\b^gh�ba�lZ[ebpu��dZ`^Zy�ihke_^mxsZy�l_ogheh]by�h[_ki_qb\ZeZ�agZqb�
l_evgh_�memqr_gb_�l_ogbdh-wdhghfbq_kdbo�ihdZaZl_e_c��Djhf_�lh]h��dZd�ihdZ�
aZeb� jZkq_lu�� dZ`^Zy� ihke_^mxsZy� l_ogheh]by� h[mkeh\eb\ZeZ� ih\ur_gb_�
mjh\gy�dhgdmj_glhkihkh[ghklb�ba^_ebc��JZa\blu_�jughqgu_�hlghr_gby�ih[m�
`^Zeb� [u� ij_^ijbylby� hkms_kl\eylv� eb[h� j_Zdlb\gu_�� eb[h� kljZl_]bq_kdb_�
bggh\Zpbb�� J_Zdlb\gmx� bggh\Zpbx� ij_^ijbylb_� \ugm`^_gh� hkms_kl\eylv�
\ke_^� aZ�gh\h\\_^_gb_f� dhgdmj_glZ�� qlh[u� [ulv� \� khklhygbb� \_klb� [hjv[m�gZ�
jugd_�b�\�dhg_qghf�kq_l_�\u`blv��>ey�ihemq_gby�dhgdmj_glguo�ij_bfms_kl\�\�
i_jki_dlb\_� ij_^ijbylbx� g_h[oh^bfh� hkms_kl\eylv� kljZl_]bq_kdmx� bggh\Z�
pbx� 

DZd�ihdZaZeb�bkke_^h\Zgby��h^bg�b�lhl�`_�mjh\_gv�wnn_dlb\ghklb�ijb�hkm�
s_kl\e_gbb�kljZl_]bq_kdbo�bggh\Zpbc��^hklb]Z_lky�k�f_gvrbfb�aZljZlZfb��q_f�
ijb� hkms_kl\e_gbb� j_Zdlb\guo� bggh\Zpbc�� Ke_^h\Zl_evgh�� jZa\bluc� jughd�
h[mkeh\be� [u� \g_^j_gb_� l_ogheh]bb� k� we_dljhjZah]j_\hf� [_lhgghc� kf_kb� gZ�
[hevrbgkl\_�ij_^ijbylbc�kljhcbg^mkljbb�b�kljhcdZo�Jhkkbb�h[_ki_qb\�^Zev�
g_cr__�jZa\blb_�wlbo�ij_^ijbylbc�b�bo�nbgZgkh\mx�mklhcqb\hklv� 
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J?R?GB? 
III �F_`^mgZjh^ghc�gZmqgh-l_ogbq_kdhc�dhgn_j_gpbb� 

�H[h[s_gb_�l_hjbb�b�ijZdlbdb�kbgwj]h[_lhgbjh\Zgby� 
29 – 3��fZy�]��<eZ^bfbj 

 
AZkemrZ\�b�h[km^b\�^hdeZ^u�b�khh[s_gby�ih�\hijhkZf�kbgwj]h[_lhgbjh\Z�

gby�gZ�aZ\h^Zo�b�kljhcdZo�Jhkkbckdhc�N_^_jZpbb�k�ihfhsvx�mklZgh\hd�g_ij_�
ju\gh]h�^_ckl\by��dhgn_j_gpby�hlf_qZ_l� 

1. AZeh`_gu�l_hj_lbq_kdb_�hkgh\u�kbgwj]h[_lhgbjh\Zgby��aZdexqZxsb_�
ky�\�dhgp_gljbjh\Zgghf�\g_k_gbb�we_dljhfZ]gblghc�b�^jm]hc�wg_j]bb�
\�\b[jhih^\b`gmx�[_lhggmx�kf_kv� 

2. H[h[s_g�hiul�[_lhgbjh\Zgby�gZ�kljhcdZo�b�aZ\h^Zo�\�]hjh^Zo��Fhkd\Z��
KZgdl-I_l_j[mj]��<eZ^bfbj��Gh\hdmag_pd��;ZjgZme�b�^j���dhlhjuc�ih�
dZau\Z_l��qlh�kbgwj]h[_lhgbjh\Zgb_�y\ey_lky�gh\uf�wnn_dlb\guf�gZ�
ijZ\e_gb_f�\�l_ogheh]bb�[_lhgguo�jZ[hl��iha\heyxsbc�gZ�hkgh\_�bk�
ihevah\Zgby� dhfie_dkZ� nmg^Zf_glZevguo� aZdhgh\� ijbjh^u� ^hklbqv�
mjh\gy� \ukhdbo� l_ogheh]bc�� g_� bf_xsbo� ZgZeh]h\� aZ� jm[_`hf� b� y\�
eyxs_]hky�iheghklvx�hl_q_kl\_gghc�jZajZ[hldhc� 

3. L_ogheh]by�kbgwj]h[_lhgbjh\Zgby�hlghkblky�d�gZb[he__�wdhghfbqguf�
f_lh^Zf� we_dljhl_jfhh[jZ[hldb� [_lhgZ�� Ih� jZkoh^m� we_dljhwg_j]bb�
hgZ� y\ey_lky� gZb[he__� we_dljhk[_j_]Zxsbf� f_lh^hf� k� gZbf_gvrbf�
m^_evguf�jZkoh^hf�wg_j]bb� 

4. AZ�ihke_^gb_�g_kdhevdh�e_l�mq_gufb�kh\f_klgh�k�ijhba\h^kl\_ggbdZfb�
jZajZ[hlZg�jy^�\ukhdhijhba\h^bl_evguo�b�^he]h\_qguo�mkljhckl\�g_�
ij_ju\gh]h�^_ckl\by��qlh�iha\hey_l�m\_ebqblv�\hafh`ghklb�^ey�[he__�
rbjhdh]h� jZkijhkljZg_gby� l_ogheh]bb� kbgwj]h[_lhgbjh\Zgby� ih� \k_c�
kljZg_. 

Dhgn_j_gpby�ihklZgh\ey_l� 
1. Ijh^he`Zlv�b�\k_f_jgh�jZa\b\Zlv�bkke_^h\Zgby�b�jZajZ[hldb�ih�gZmq�

ghfm�h[hkgh\Zgbx�b^_c�b�f_lh^h\�l_ogheh]bb�kbgwj]h[_lhgbjh\Zgby��
ihbkdm� gh\uo� iml_c� b� gZijZ\e_gbc� kbgwj]_lbq_kdbo� \ha^_ckl\bc� gZ�
[_lhggmx�kf_kv� 

2. :dlb\babjh\Zlv� jZ[hlu� ih� kh\_jr_gkl\h\Zgbx� kihkh[h\� b� mkljhckl\�
jZaebqgh]h�lbiZ�^ey�Zdlb\Zpbb�[_lhgghc�kf_kb�iml_f�kbgwj]hh[jZ[hl�
db�b�^jm]bo�l_ogheh]bq_kdbo�\ha^_ckl\bc��khklZ\eyxsbo�kmlv�kbgwj]h�
[_lhgbjh\Zgby� 

3. Ij_^eh`blv�<eZ^bfbjkdhfm� ]hkm^Zjkl\_gghfm� mgb\_jkbl_lm� kh\f_kl�
gh� k�GBB@;�b�^jm]bfb� aZbgl_j_kh\Zggufb�hj]ZgbaZpbyfb�b�ki_pbZ�
ebklZfb�jZajZ[hlZlv��Jmdh\h^kl\h�ih�kbgwj]h[_lhgbjh\Zgbx��k�mq_lhf�
j_amevlZlh\�bkke_^h\Zgbc��^heh`_gguo�b�h^h[j_gguo�gZ�dhgn_j_gpbb� 

4. <�p_eyo�[he__�rbjhdh]h�b�wnn_dlb\gh]h�\g_^j_gby�l_ogheh]bb�kbgwj�
]h[_lhgbjh\Zgby� \� ^Zevg_cr_f� ijh\h^blv� k_fbgZju� gZ� [Za_� kms_kl�
\mxsbo�ijhba\h^kl\��]^_�ijbf_gy_lky�kbgwj]hh[jZ[hldZ�kf_kb� 
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5. H[jZlblvky�\�J::KG�k�ijhkv[hc�h�jZkkfhlj_gbb�j_amevlZlh\��^hklb]�
gmluo� ijb� kbgwj]h[_lhgbjh\Zgbb� b� ^jm]bo� ZgZeh]bqguo� l_ogheh]bc�
[_lhgbjh\Zgby� 

6. Ijhkblv�j_dlhjZl�<e=M�him[ebdh\Zlv�fZl_jbZeu�dhgn_j_gpbb� 
7. Ijhkblv� Z^fbgbkljZpbx� <e=M� ijh\_klb� ����� ]�� IV �F_`^mgZjh^gmx�

dhgn_j_gpbx�ih� ^Zevg_cr_fm� jZa\blbx�b� \g_^j_gbx� kbgwj]h[_lhgb�
jh\Zgby� 

 
 
Ij_^k_^Zl_ev�dhgn_j_gpbb�– 
:dZ^_fbd�J::KG��^�l�g���ijhn_kkhj� ;�:��Djueh\ 
GBB@;�=hkkljhy�JN   
 
 
K_dj_lZjv�dhgn_j_gpbb�–  
^_dZg�Zjobl_dlmjgh�–�kljhbl_evgh]h� 
nZdmevl_lZ�<e=M��^�l�g���ijhn_kkhj�� ;�=��Dbf 
AZkem`_gguc�kljhbl_ev�JN   
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1. :j[_gv_\�:�K��H�[_lhgbjh\Zgbb�djmighjZaf_jguo�ba^_ebc���F���Ijhfur�

e_ggh_�b�]jZ`^Zgkdh_�kljhbl_evkl\h��- 1999.-�����-�K���-37 
2. KhehfZlh\�<�B���:j[_gv_\�:�K��b�^j��H[hkgh\Zgb_�aZ\bkbfhklb�ijhqghklb�

[_lhgZ�hl�jZkoh^Z�b�Zdlb\ghklb�p_f_glZ���F���;_lhg�b�`_e_ah[_lhg�-1999.- 
K��4 
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4. Djueh\�;�:���:j[_gv_\�:�K��Hklu\Zgb_�[_lhgZ�gZ�fhjha_��F���;_lhg�b�`_e_�
ah[_lhg��- 1993. -�����-�K���-24 

5. :j[_gv_\�:�K��Q_luj_�ijbgpbiZ�kbgwj]h[_lhgbjh\Zgby�k�we_dljhjZah-
]j_\hf�kf_kb����F���Kljhbl_evgu_�fZl_jbZeu��h[hjm^h\Zgb_��l_ogheh]bb�XXI 
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jmxsbo�ljm[Zo���;_lhg�b�`_e_ah[_lhg��- 1992. -������-�K���-24. 

7. Irhgdbg�G�=��G_ij_ju\guc�we_dljhjZah]j_\�[_lhgguo�kf_k_c�\�\bglh\uo�
dhg\_c_jZo���Ba\�\mah\��Kljhbl_evkl\h�b�Zjobl_dlmjZ��- 1991.-�����-�K����-
74. 

8. Dheq_^Zgp_\�E�F���>jha^h\�:�>���Am[h\�G�:��Wnn_dlb\gZy�l_ogheh]by�mkdh�
j_gby�l\_j^_gby�[_lhgZ�b�abfg_]h�[_lhgbjh\Zgby����Kljhbl_evguc�\_klgbd�
Lxf_gkdhc�h[eZklb��-�Lxf_gv��������-����������-K����-31 

9. Dheq_^Zgp_\�E�F��Bgl_gkbnbpbjh\ZggZy�l_ogheh]by�[_lhgbjh\Zgby�kj_^g_�
fZkkb\guo�dhgkljmdpbc���FhglZ`gu_�b�ki_pbZevgu_�jZ[hlu�\�kljhbl_evkl\_�
- 1998. -�����-�K���-11 

10. Eb�:�B���Djueh\�;�:��We_dljhjZah]j_\�[_lhgguo�kf_k_c�b�i_jki_dlb\gu_�h[�
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