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H[sb_�iheh`_gby 

 

D�j_dhgkljmdpbb�^_ckl\mxsbo�ij_^ijbylbc�hlghkblky�i_j_mkljhckl\h��

kms_kl\mxsbo� p_oh\� b� h[t_dlh\� hkgh\gh]h� b� h[kem`b\Zxs_]h� gZagZq_�

gbc��k\yaZggh_�k�kh\_jr_gkl\h\Zgb_f�ijhba\h^kl\Z��ih\ur_gb_f�_]h�l_o�

gbdh-wdhghfbq_kdh]h�mjh\gy��gZijZ\e_ggh_�gZ�m\_ebq_gb_�ijhba\h^kl\_g�

guo�fhsghkl_c��memqr_gb_�dZq_kl\Z�b�baf_g_gb_�ghf_gdeZlmju�ijh^md�

pbb� \� hkgh\ghf� [_a� m\_ebq_gby� qbke_gghklb� jZ[hlZxsbo� ijb� h^gh\j_�

f_gghf�memqr_gbb�mkeh\bc�bo�ljm^Z�b�hojZgu�hdjm`Zxs_c�kj_^u� 

Ijb�j_dhgkljmdpbb�^_ckl\mxsbo�ij_^ijbylbc�\hafh`gh��jZkrbj_gb_�

hl^_evguo�khhjm`_gbc�b�mqZkldh\�hkgh\gh]h��ih^kh[gh]h�b�h[kem`b\Zx�

s_]h� gZagZq_gby� \� kemqZyo�� dh]^Z� gh\h_� \ukhdhijhba\h^bl_evgh_� h[hjm�

^h\Zgb_�g_�fh`_l�[ulv�jZaf_s_gh�\�kms_kl\mxsbo�a^Zgbyo��Ijb�j_dhgkl�

jmdpbb�^he`gu�h[_ki_qb\Zlvky��m\_ebq_gb_�ijhba\h^kl\_gghc�fhsghklb�

p_oZ� ij_`^_� \k_]h� aZ� kq_l� mkljZg_gby� ^bkijhihjpbc� \� l_ogheh]bq_kdbo�

a\_gvyo�� \g_^j_gb_� fZehhloh^ghc� b� [_ahloh^ghc� l_ogheh]bc� b� ]b[dbo�

ijhba\h^kl\��khdjZs_gb_�qbkeZ�jZ[hqbo�f_kl��ih\ur_gb_�ijhba\h^bl_ev�

ghklb� ljm^Z�� kgb`_gb_� fZl_jbZeh_fdhklb� ijhba\h^kl\Z� b� k_[_klhbfhklb�

ijh^mdpbb�� ih\ur_gb_� nhg^hhl^Zqb� b� memqr_gb_� ^jm]bo� l_ogbdh-

wdhghfbq_kdbo�ihdZaZl_e_c�^_ckl\mxs_]h�ij_^ijbylby� 

Ijb� \uimkd_� l_ogheh]bq_kdh]h� h[hjm^h\Zgby� j_dhgkljmbjm_fuo� eb�

l_cguo�p_oh\�h^bg�ba�hij_^_eyxsbo�nZdlhjh\�–�deZkkbnbdZpby�ih�fZkk_�

\uimkdZ_fuo�hleb\hd��ijb\_^_ggZy�\�lZ[e�����kf��ijbeh`_gb_�� 
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Ih� k_jbcghklb� jZaebqZxl� ke_^mxsb_� lbiu� ijhba\h^kl\�� fZkkh\h_��

djmighk_jbcgh_��k_jbcgh_��f_edhk_jbcgh_�b�_^bgbqgh_��K_jbcghklv�ijh�

ba\h^kl\Z� hij_^_ey_l� kl_i_gv�f_oZgbaZpbb� l_ogheh]bq_kdbo�ijhp_kkh\�b�

h[hjm^h\Zgby��GZb\ukrZy� kl_i_gv�f_oZgbaZpbb�b� Z\lhfZlbaZpbb� k\hckl�

\_ggZ� ^ey� djmighk_jbcgh]h� b�fZkkh\h]h� ijhba\h^kl\Z� k� madhc� b� h]jZgb�

q_gghc�ghf_gdeZlmjhc�hleb\hd� 

DeZkkbnbdZpby�p_oh\�ih�k_jbcghklb�ijhba\h^kl\Z�ba�q_jguo�kieZ\h\�

ijb\_^_gZ�\�lZ[e�����kf��ijbeh`_gb_�� 

H[uqgh� kms_kl\m_l� kf_rZggZy� k_jbcghklv� ba]hlh\ey_fuo� hleb\hd��

Ijhba\h^kl\h� p_oZ� � ke_^m_l� hlghkblv� d� lhfm� lbim�� dhlhjuc� y\ey_lky� \�

^Zgghf�p_o_�ij_h[eZ^Zxsbf� 

DeZkkbnbdZpby�p_oh\�ih�k_jbcghklb�ijhba\h^kl\Z�ba�p\_lguo�kieZ\h\�

ijb\_^_gZ�\�lZ[e�����kf��ijbeh`_gb_�� 

<�ijh_dlguo� jZkq_lZo�ijb� hij_^_e_gbb� dhebq_kl\Z� h[hjm^h\Zgby�bk�

ihevam_lky�wnn_dlb\guc�nhg^�\j_f_gb�_]h�jZ[hlu�Nw��dhlhjuc�aZ\bkbl�hl�

\b^Z�h[hjm^h\Zgby��_]h�keh`ghklb�b�j_`bfZ�jZ[hlu�p_oZ� 

>_ckl\bl_evguc�]h^h\hc�nhg^�jZ[hlu�h[hjm^h\Zgby�ijb\_^_g�\�lZ[e����

�kf��ijbeh`_gb_�� 

Ihl_jy� \j_f_gb� ba-aZ� j_fhglZ� h[hjm^h\Zgby� ih� l_ogheh]bq_kdbf� b�

^jm]bf�ijbqbgZf�mqblu\Z_lky�\\_^_gb_f�\�jZkq_l�dhwnnbpb_glZ�bkihev�

ah\Zgby�h[hjm^h\Zgby�Da��ijb\_^_ggh]h�\�lZ[e�����kf��ijbeh`_gb_�� 

Ijb�g_[hevrbo�h[t_fZo�ijhba\h^kl\Z�b�hlkmlkl\bb�khhl\_lkl\mxs_]h�

h[hjm^h\Zgby�\�hl^_evguo�kemqZyo�^himkdZ_lky�ihgb`_gb_�dhwnnbpb_glZ�

bkihevah\Zgby�^h������b�gb`_��k�h[hkgh\Zgb_f� 

Dhwnnbpb_gl� bkihevah\Zgby� h[hjm^h\Zgby� y\ey_lky� h^gbf� ba� djbl_�

jb_\�ijZ\bevgh�\u[jZggh]h�l_ogheh]bq_kdh]h�h[hjm^h\Zgby�b�hij_^_ey_l�

ky�hlghr_gb_f�jZkq_lgh]h�qbkeZ�_^bgbp�h[hjm^h\Zgby�NjZkq��g_h[oh^bfh]h�

^ey� h[_ki_q_gby� ijh]jZffu� \uimkdZ� ijh^mdpbb�� d� ijbgylhfm� \� ijh_dl_�

Nij: 
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IjZdlbq_kdZy�jZ[hlZ���� 
 

J:KQ?L�H;HJM>H<:GBY�IE:<BEVGH=H�MQ:KLD: 
 

IeZ\bevgh_� hl^_e_gb_� ^he`gh� khklhylv� ba� ^\mo� hkgh\guo� mqZkldh\��

gZ[hjZ�b�\a\_rb\Zgby�rbolu�b�ieZ\db��Z�lZd`_�\kihfh]Zl_evguo�mqZkldh\�

ih�j_fhglm�nml_jh\db�b�h[hjm^h\Zgby��kmrd_�b�ih^h]j_\m�dh\r_c��m[hjdb�

hloh^h\��eZ[hjZlhjbc��kem`[u�DBI��imevlh\�mijZ\e_gby�b�^j� 
<�ebl_cguo�p_oZo�^ey�ieZ\db�f_lZeeh\�ijbf_gyxlky�we_dljbq_kdb_�b�

lhieb\gu_� i_qb�� GZb[he__� oZjZdl_jguf� ijbf_jhf� ieZ\db� \� lhieb\guo�

i_qZo� y\ey_lky� \Z]jZghqgZy� ieZ\dZ�� Dhgkljmdpby� \Z]jZghd� aZ� ihke_^g__�

\j_fy�ij_l_ji_eZ�kms_kl\_ggh_�baf_g_gb_��Ijbf_gyxl�\Z]jZgdb�aZdjulh�

]h�lbiZ�k�]hjyqbf�^mlv_f��dhdkh]Zah\u_�b�]Zah\u_�\Z]jZgdb��\Z]jZgdb�k�hk�

gh\ghc�nml_jh\dhc�b�\Z]jZgdb�k�\h^yguf�hoeZ`^_gb_f�ieZ\bevgh]h�ihy�

kZ� 
L_fi_jZlmjZ� ih^h]j_\Z� ih^Z\Z_fh]h� \� \Z]jZgdm� \ha^moZ� ^hklb]Z_l����

500 – 600 ºK�b�\ur_��Hloh^ysb_�\Z]jZghqgu_�]Zau�hqbsZxlky�hl�iueb�\�

we_dljbq_kdbo�hkZ^bl_eyo��nbevljZo�f_rhqgh]h�lbiZ��kdjm[_jZo�b�^jm]bo�

mkljhckl\Zo��M]Zjguc� ]Za�KH� ^h`b]Z_lky��H[_kiue_ggu_� � b� hqbs_ggu_��

hloh^ysb_�]Zau�j_dhf_g^m_lky�\u[jZku\Zlv�q_j_a�ljm[u��\ukhlZ�dhlhjuo�

^hklb]Z_l����f�b�[he__� 
Ih^h]j_\�\ha^mrgh]h�^mlvy�k�hqbkldhc�hloh^ysbo�]Zah\�hl�iueb�b�KH�

memqrZ_l�kZgblZjgh-]b]b_gbq_kdb_�mkeh\by�ljm^Z��kgb`Z_l�jZkoh^�ebl_c�
gh]h� dhdkZ� b� ih\urZ_l� l_fi_jZlmjm�`b^dh]h�f_lZeeZ��Ijb� gZ]j_\_� \ha�

^mrgh]h� ^mlvy� ^h� ����– 500 ºK� b� ijb� g_baf_gghf� jZkoh^_� dhdkZ�fh`gh�
h[_ki_qblv� ih\ur_gb_� l_fi_jZlmju� i_j_]j_\Z�`b^dh]h� qm]mgZ� gZ� ��� ºK�
ijb�khojZg_gbb�ij_`g_c�l_fi_jZlmju�f_lZeeZ� 

Mqblu\Zy�� qlh� memqr_gbx� kZgblZjgh-]b]b_gbq_kdbo� mkeh\bc� ljm^Z�
ijb^Zxl�[hevrh_�agZq_gb_�\�ijh_dlZo�p_oh\��ke_^m_l�bkihevah\Zlv�lhevdh�

\Z]jZgdb�aZdjulh]h�lbiZ�k�]hjyqbf�^mlv_f�\g_�aZ\bkbfhklb�hl�fZkrlZ[Z�b�

oZjZdl_jZ�ijhba\h^kl\Z� 
Ijb�\u[hj_�ieZ\bevguo�mkljhckl\�ke_^m_l�mqblu\Zlv��qlh�ijb�gZ]j_\_�

b�jZkieZ\e_gbb�qm]mgZ�\�\Z]jZgdZo�l_ieh\hc�dhwnnbpb_gl�ihe_agh]h�^_c�

kl\by�i_qb�^hklb]Z_l�������gh�ijb�i_j_]j_\_�qm]mgZ�iZ^Z_l�^h����� 
I_j_]j_\�`b^dh]h� qm]mgZ� \� we_dljhi_qZo� ijhbkoh^bl� ijb� l�d�i�^�� ih�

jy^dZ� ��� ��� Z� gZ]j_\� ^h� l_fi_jZlmju� ieZ\e_gby� –� ijb� l�d�i�^��� jZ\ghf�������
20 –�������Ke_^h\Zl_evgh��ieZ\blv�qm]mg�wdhghfbqg__�\�\Z]jZgdZo��Z�i_j_�
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]j_\Zlv�`b^dbc� qm]mg� ^h� gm`ghc� l_fi_jZlmju� –� \� we_dljbq_kdbo� i_qZo��
Ihwlhfm�^mie_dk-ijhp_kk-\Z]jZgdZ-we_dljhi_qv�gZr_e�rbjhdh_�ijbf_g_�

gb_�\�qm]mghebl_cghf�ijhba\h^kl\_� 
Bg^mdpbhggZy�ieZ\dZ�qm]mgZ�b�p\_lguo�e_]dhieZ\dbo�kieZ\h\�h[_ki_�

qb\Z_l�ihemq_gb_�`b^dh]h� kieZ\Z�\ukhdh]h�dZq_kl\Z� k�fbgbfZevguf� kh�

^_j`Zgb_f� ]Zah\��g_f_lZeebq_kdbo� \dexq_gbc�b� \j_^guo� khklZ\eyxsbo��

IeZ\dZ�\�bg^mdpbhgguo�i_qZo�iha\hey_l�kgbablv�m]Zj�f_lZeeZ�b�ih\ukblv�

d�i�^�� bkihevah\Zgby� we_dljhwg_j]bb�� Bg^mdpbhggu_� ieZ\bevgu_� i_qb�

ih^jZa^_eyxlky�ih�ijbgpbim�jZ[hlu�gZ�^\Z�lbiZ��lb]_evgu_�b�dZgZevgu_��

GZb[hevr__�jZkijhkljZg_gb_�^ey�ieZ\db�qm]mgZ�b�klZeb�ihemqbeb�lb]_ev�

gu_�bg^mdpbhggu_�i_qb��Hgb�m^h[gu�b�gZ^_`gu�\�wdkiemZlZpbb��hkh[_ggh�

ijb�\uieZ\d_�gbadhm]e_jh^bkluo�qm]mgh\�–�dh\dh]h�b�^j��Ijb�jZ[hl_�gZ�
kmohc�rbol_�� g_� kh^_j`Zs_c� ihklhjhggbo� \dexq_gbc�� b� gZ� ih^h]j_lhc�

rbol_� \� ieZ\bevghf� hl^_e_gbb� h[_ki_qb\Zxlky� ohjhrb_� kZgblZjgh-
]b]b_gbq_kdb_�mkeh\by�ljm^Z��<�i_qZo�\hafh`gh�ijh\_^_gb_�l_jfh\j_f_g�

ghc� \u^_j`db� b� dhjj_dlbjh\db� obfbq_kdh]h� khklZ\Z� `b^dh]h� f_lZeeZ��

Hkgh\gu_� ij_bfms_kl\Z� bg^mdpbhgghc� ieZ\db� \� lb]_evguo� i_qZo� ijh�

fure_gghc�qZklhlu�–�klZ[bevghklv�obfbq_kdh]h�khklZ\Z�ieZ\db�[eZ]h^Z�
jy� ohjhr_fm� i_j_f_rb\Zgbx� `b^dh]h� f_lZeeZ� b� ijbf_g_gbx� ^_r_\hc�

rbolu� gZ� hkgh\_� klZevgh]h� kdjZiZ�� e_]dh\_kguo� hloh^h\�� qm]mgghc� b�

klZevghc�kljm`db�jhkkuivx��Bg^mdpbhggu_�lb]_evgu_�i_qb�–�wlh�Z]j_]Zl�
i_jbh^bq_kdh]h�^_ckl\by��ihwlhfm�^ey�g_ij_ju\gh]h�kgZ[`_gby�f_lZeehf�

ihlhqghc� ebgbb� aZeb\db� ijboh^blky� mklZgZ\eb\Zlv� g_kdhevdh� h^gh\j_�

f_ggh�jZ[hlZxsbo�i_q_c��g_�f_g__�lj_o�� 
Ijb�ieZ\d_�\�we_dljbq_kdbo�^m]h\uo�i_qZo�f_lZeemj]bq_kdb_�\hafh`�

ghklb�[he__�rbjhdb�ih� kjZ\g_gbx� k�ieZ\dhc�\�bg^mdpbhgghc�b� \� \Z]jZ�

ghqghc� i_qZo��Wlhl� ijhp_kk� ijbf_gyxl� ^ey� klZeb�� p\_lguo� lm]hieZ\dbo 
kieZ\h\�b�qm]mgZ��:dlb\gu_�]hjyqb_�reZdb�iha\heyxl�ijh\h^blv�ijhp_k�

ku�jZnbgbjh\Zgby�^ey�ihemq_gby�\ukhdhdZq_kl\_ggh]h�kieZ\Z�ba�rbolu��

kh^_j`Zs_c�\j_^gu_�ijbf_kb��D�g_^hklZldZf�^m]h\hc�ieZ\db�ke_^m_l�hl�

g_klb�ly`_eu_�mkeh\by�ljm^Z�\�ieZ\bevghf�hl^_e_gbb�ba-aZ�[hevrh]h�rm�

fZ��aZ]Zah\Zgghklb�b�[hevrbo�l_ieh\u^_e_gbc��Z�lZd`_�[óevr_]h��q_f�ijb�

bg^mdpbhgghc�ieZ\d_��m]ZjZ�f_lZeeZ� 
Wnn_dlb\ghklv�ijbf_g_gby�ieZ\db�\�we_dljbq_kdbo�i_qZo�ih\urZ_lky�

k�bkihevah\Zgb_f�ih^h]j_lhc�rbolu��Ijb�wlhf�bf__lky�\�\b^m�bkihevah�

\Zgb_�\�ih^h]j_\Zl_evguo�i_qZo�[he__�^_r_\h]h� lhieb\Z��gZijbf_j�ijb�

jh^gh]h�]ZaZ� 
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IjZdlbdhc� mklZgh\e_gh�� qlh� gZb[he__� bgl_gkb\gh� ijhp_kk� hdbke_gby�

ijhl_dZ_l�ijb� l_fi_jZlmj_� k\ur_� ���� ºK��Ijh^he`bl_evghklv�ih^h]j_\Z�
rbolu� ijb� ijhqguo� jZ\guo� mkeh\byo� aZ\bkbl� hl� __� l_fi_jZlmju�� Ijb�

l_fi_jZlmj_�gZ]j_\Z�^h�����ºK�ihlj_[gh_�\j_fy�g_�ij_\urZ_l���fbgml��gZ�

]j_\�^h�����ºK�lj_[m_l�m`_����fbgml� 
Ij_^\Zjbl_evguc� gZ]j_\� rbolu� m\_ebqb\Z_l� ijhba\h^bl_evghklv�

we_dljhi_q_c�gZ����–������ijb�h^gh\j_f_gghf�kgb`_gbb�m^_evgh]h�jZkoh�
^Z� we_dljhwg_j]bb�gZ� ���–� ������<� j_amevlZl_� kgb`Zxlky� k_[_klhbfhklv�
`b^dh]h�f_lZeeZ�b�dZiblZevgu_�\eh`_gby�ieZ\bevgh]h�hl^_e_gby� 

;ZeZgk�f_lZeeZ�b�ihlj_[gh_�dhebq_kl\h�ieZ\bevguo�i_q_c 

JZkq_l�ieZ\bevgh]h�hl^_e_gby�aZdexqZ_lky�\�khklZ\e_gbb�[ZeZgkZ�f_�

lZeeZ� ih� \uieZ\ey_fuf�fZjdZf�� \u[hj_� lbiZ� b� hij_^_e_gbb� dhebq_kl\Z�

ieZ\bevguo� Z]j_]Zlh\��jZkq_l_�jZkoh^Z�rbolh\uo�fZl_jbZeh\�gZ� ]h^h\hc�

\uimkd�b�ieZgbjh\d_�mqZkldZ� 
JZkq_l�ieZ\bevguo�Z]j_]Zlh\�b�^jm]h]h�h[hjm^h\Zgby�gZqbgZ_lky�k�hi�

j_^_e_gby�g_h[oh^bfh]h�h[t_fZ�f_lZeehaZ\Zedb�ih�hl^_evguf�fZjdZf�f_�

lZeeZ��<_k�f_lZeehaZ\Zedb�keZ]Z_lky�ba�\_kZ�]h^gh]h�eblvy�gZ�ijh]jZffm��

\_kZ�f_lZeeZ�eblgbdh\uo�kbkl_f��jZkoh^Z�f_lZeeZ�gZ�[jZd�b�m]Zj�b�[_a\ha�

\jZlguo�ihl_jv��lZ[e������kf��ijbeh`_gb_��� 
;jZd�hleb\hd�aZ\bkbl�hl�oZjZdl_jZ�eblvy��jh^Z�f_lZeeZ��\b^Z�ijhba\h^�

kl\Z��Ijb� ^biehfghf� ijh_dlbjh\Zgbb�ijhp_gl� [jZdZ� mklZgZ\eb\Z_lky�ih�

hiulm�jZ[hlu�[Zah\h]h�p_oZ��M]Zj�b�[_a\ha\jZlgu_�ihl_jb�aZ\bkyl�lhevdh�

hl�jh^Z�f_lZeeZ�b�\b^Z�ieZ\bevgh]h�Z]j_]ZlZ��Kj_^gbc�m]Zj�b�[_a\ha\jZl�

gu_�ihl_jb�\�ieZ\bevguo�i_qZo�qm]mgZ�b�klZeb�ijb\_^_gu�\� lZ[e�� �� �kf��

ijbeh`_gb_�� 
Ijb� hlkmlkl\bb� ^_lZevgh� jZajZ[hlZgghc� l_ogheh]bb�ba]hlh\e_gby� hl�

eb\hd�ihlj_[ghklv�\�f_lZeehaZ\Zed_�hij_^_ey_lky�mdjmig_gguf�jZkq_lhf��

Ijb� mdjmig_gghf� jZkq_l_�ijhba\h^kl\_ggZy� ijh]jZffZ� \uimkdZ� hleb\hd�

jZa[b\Z_lky�gZ�\_kh\u_�]jmiiu��Ihlj_[ghklv�f_lZeehaZ\Zedb�hij_^_ey_lky�

ih� dZ`^hc� \_kh\hc� ]jmii_�� <uoh^� ]h^guo� hleb\hd� ^ey� dZ`^hc� ]jmiiu�

ijb\_^_g�\�lZ[e�����kf��ijbeh`_gb_�� 
<u[hj�ieZ\bevgh]h�h[hjm^h\Zgby�h[mkeh\eb\Z_lky� _]h�f_lZeemj]bq_�

kdbfb� \hafh`ghklyfb� h[_ki_qblv� aZ^Zggh_� dhebq_kl\h� \uieZ\e_ggh]h�

kieZ\Z��gZebqb_f�\�j_]bhg_�ijh_dlbjm_fh]h�p_oZ�g_h[oh^bfuo�rbolh\uo�

fZl_jbZeh\�b�wg_j]_lbq_kdbo�j_kmjkh\��mkeh\byfb�ljm^Z�h[kem`b\Zxs_]h�
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i_jkhgZeZ�b�kh[ex^_gb_f�mkeh\bc�aZsblu�hdjm`Zxs_c�kj_^u�hl�]Zah\u�

^_e_gbc�b�hloh^h\�ieZ\db�kieZ\h\��wnn_dlb\ghklvx�ijhba\h^kl\Z�kieZ\Z�

gZ� \u[jZgghf� h[hjm^h\Zgbb�� ?keb� i_j_qbke_ggu_� mkeh\by� fh]ml� [ulv�

h[_ki_q_gu� ijbf_g_gb_f� jZaebqgh]h� h[hjm^h\Zgby�� lh� ^ey� ijZ\bevgh]h�

\u[hjZ�h[hjm^h\Zgby�ijh\h^yl�l_ogbdh-wdhghfbq_kdbc� ZgZeba�\ZjbZglh\�
mklZgh\db�ieZ\bevgh]h�h[hjm^h\Zgby� 

I_j_q_gv� ieZ\bevguo� Z]j_]Zlh\�� gZb[he__� qZklh� ijbf_gy_fuo� ^ey�

ieZ\db�ebl_cguo�kieZ\h\��bo�hkgh\gu_�l_ogbq_kdb_�^Zggu_�ijb\_^_gu�\�

lZ[e�����kf��ijbeh`_gb_�� 
G_h[oh^bfh_�dhebq_kl\h�ieZ\bevguo�Z]j_]Zlh\�hij_^_eyxl�ih�nhjfm�

e_ 

qN

BK
N = , 

]^_�NjZkq –�jZkq_lgh_�dhebq_kl\h�ieZ\bevguo�i_q_c��B –�]h^h\h_�dhebq_kl�

\h�`b^dh]h�f_lZeeZ�ih�mqZkldm��l��Kg –�dhwnnbpb_gl�g_jZ\ghf_jghklb�ih�

lj_[e_gby�`b^dh]h�f_lZeeZ��jZ\guc���–�����^ey�djmighk_jbcgh]h�fZkkh\h�
]h�ijhba\h^kl\Z�b�����–�����^ey�bg^b\b^mZevgh]h�b�f_edhk_jbcgh]h�ijhba�
\h^kl\Z��N^� –� ^_ckl\bl_evguc� ]h^h\hc�nhg^� \j_f_gb� jZ[hlu� h[hjm^h\Z�
gby��q��qjZkq�–�ijhba\h^bl_evghklv�ieZ\bevgh]h�h[hjm^h\Zgby��l�q� 

Ijbgylh_�dhebq_kl\h�ieZ\bevguo�Z]j_]Zlh\�Nij�ihemqZ_lky�iml_f�m\_�

ebq_gby�NjZkq�^h�agZq_gby�p_eh]h�qbkeZ� 

IjZ\bevghklv� \u[hjZ�dhebq_kl\Z�ieZ\bevguo�i_q_c�hij_^_ey_lky�im�

l_f�jZkq_lZ�dhwnnbpb_glZ�aZ]jmadb� 

Da = 
N

N
, 

]^_�Da –�dhwnnbpb_gl�aZ]jmadb�ieZ\bevgh]h�h[hjm^h\Zgby� NjZkq –�jZkq_l�
gh_�dhebq_kl\h�h[hjm^h\Zgby��Nij –�ijbgylh_�dhebq_kl\h�h[hjm^h\Zgby� 

GhjfZevgZy� jZ[hlZ� ieZ\bevgh]h� hl^_e_gby� h[_ki_qb\Z_lky� ijb          
Da = 0,7 – 0,85. 

Ijb�\uieZ\d_�qm]mgZ�\�i_qZo�i_jbh^bq_kdh]h�^_ckl\by�fhghijhp_kkhf�

bo� \f_klbfhklv� ijbgbfZ_lky� bkoh^y� ba� qZkh\hc� ihlj_[ghklb� k� mq_lhf�

ijbgylhc�\f_klbfhklb�jZa^Zlhqgh-jZaeb\hqguo�dh\r_c��dhebq_kl\Z�hl[h�

jZ�f_lZeeZ��g_�[he__�lj_o��\�l_q_gb_�qZkZ�b�khojZg_gby�©[hehlZª�`b^dh]h�

f_lZeeZ�\�h[t_f_�g_�f_g__����–������hl�h[s_c�\f_klbfhklb�i_qb� 

             �����g�  �] 
��jZkq 
               ���^���jZkq 

             �����jZkq 
    

                  �������ij 
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IjZdlbq_kdZy�jZ[hlZ���� 
 

IJH?DLBJH<:GB?�KDE:>KDBO�IHF?S?GBC 
 
Ijb� ijh_dlbjh\Zgbb� kdeZ^h\� nhjfh\hqguo� b� rbolh\uo� fZl_jbZeh\�

ke_^m_l�jmdh\h^kl\h\Zlvky�ke_^mxsbfb�iheh`_gbyfb� 
JZkq_l�iehsZ^_c�b�h[hjm^h\Zgby�^ey�ijb_fdb��ojZg_gby�b�ljZgkihjlb�

jh\db�rbolh\uo��nhjfh\hqguo�b�h]g_mihjguo�fZl_jbZeh\�\uihegy_lky�gZ�

hkgh\_�ihlj_[ghkl_c�ieZ\bevgh]h�b� kf_k_ijb]hlh\bl_evgh]h�hl^_e_gby�\�

hkgh\guo�fZl_jbZeZo�gZ�]h^h\hc�\uimkd� 
JZkoh^�\kihfh]Zl_evguo�fZl_jbZeh\�gZ�]h^h\hc�\uimkd�aZghkyl�\�k\h^�

gmx�\_^hfhklv��lZ[e������kf��ijbeh`_gb_�� 
<�ijh_dl_�djhf_�kdeZ^h\�rbolh\uo�b�nhjfh\hqguo�fZl_jbZeh\�g_h[�

oh^bfh� ij_^mkfhlj_lv� lZd`_� kdeZ^u� beb� iehsZ^b� fh^_e_c� �fh^_evguo�

iebl�k�fh^_eyfb���hihd��kl_j`g_c��hleb\hd� 
G_h[oh^bfh�^Zlv�oZjZdl_jbklbdm�hj]ZgbaZpbb�p_oh\h]h�kdeZ^kdh]h�oh�

ayckl\Z��\� lhf�qbke_� khklZ\Z� kdeZ^h\��bo�jZaf_s_gby�� kihkh[Z�jZa]jmadb��

mdeZ^db�b�ojZg_gby�fZl_jbZeh\��Ijb�gZebqbb�gZ�aZ\h^_�^\mo�b�[he__�eb�

l_cguo�p_oh\�ke_^m_l�ijh_dlbjh\Zlv�[Zabkgu_�kdeZ^u� 
JZkiheh`_gb_� [Zabkguo� kdeZ^h\� ih� hlghr_gbx� d� ebl_cguf� p_oZf�

^he`gh�h[_ki_qblv�jZpbhgZevgu_�]jmahihlhdb�fZl_jbZeh\��Ijb�wlhf�\ha�

fh`gh�jZaf_s_gb_� kdeZ^h\�nhjfh\hqguo�b�rbolh\uo�fZl_jbZeh\�k�mqZ�

kldZfb�bo�ih^]hlh\db�dZd�\�h^ghf�a^Zgbb��lZd�b�\�hl^_evguo�a^Zgbyo��>ey�

ih^Zqb� kmoh]h�i_kdZ� \� ebl_cgu_�p_ob� j_dhf_g^m_lky� bkihevah\Zlv� ig_\�

fhljZgkihjl�beb�kbkl_fm�e_glhqguo�dhg\_c_jh\��ihjhrdhh[jZaguo�fZl_�

jbZeh\�–�ig_\fhljZgkihjl��Z�rbolh\uo�fZl_jbZeh\��dhdkZ�b�nexkh\�\�ki_�

pbZevguo�dhgl_cg_jZo�–�Z\lhljZgkihjl� 
LZdh_�j_r_gb_�iha\hey_l�bkdexqblv�`_e_agh^hjh`gu_� \\h^u� \�rbo�

lh\u_�hl^_e_gby��khdjZlblv�bo�iehsZ^v�b�jZaju\u�f_`^m�p_oZfb��H[_ki_�

qb\Z_l�qbklhlm�b�ihjy^hd�\�p_oZo��gh�ijb�wlhf�m\_ebqb\Z_lky�qbkeh�]jmah�

i_j_\Zehd�\�k\yab�k�aZ]jmadhc�dhgl_cg_jZ�gZ�[Zabkghf�kdeZ^_� 
>ey� fZrbghkljhbl_evguo� aZ\h^h\� k� h^gbf� ebl_cguf� p_ohf� kdeZ^u�

nhjfh\hqguo�b�rbolh\uo�fZl_jbZeh\�ijh_dlbjmxl�ijb�p_o_��<�wlbo�kem�

qZyo�^ey�ih^Zqb�fZl_jbZeh\�d�f_klZf�ihlj_[e_gby�bkihevamxl�\gmljbp_�

oh\hc�ljZgkihjl� 
Ghjfu�^ey�jZkq_lZ�kdeZ^h\�rbolh\uo��nhjfh\hqguo�b�\kihfh]Zl_ev�

guo�fZl_jbZeh\�ijb\_^_gu�\�>���k������– 219]. 
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H[sZy�iehsZ^v�kdeZ^Z�hij_^_ey_lky�ih�nhjfme_ 

Fkde = Fl_o + FaZdj + Fw + Fim, 

]^_ Fl_o –� iehsZ^v� l_ogheh]bq_kdbo� mqZkldh\� kdeZ^Z�� \dexqZy� iehsZ^v�

ih^� h[hjm^h\Zgb_�� ijhoh^Zfb� b� `_e_agh^hjh`gufb� \\h^Zfb�� f
2;           

FaZdj –�iehsZ^v�aZdjhfh\��f
2; Fw –�iehsZ^v�� aZgylZy�\gmlj_ggbfb�wklZdZ�

^Zfb�b�f_klZfb�^ey�jZa]jmadb�fZl_jbZeh\��f
2; Fim –�iehsZ^v��aZgylZy�mkl�

jhckl\Zfb�^ey�ih^Zqb�fZl_jbZeh\�\�ijhba\h^kl\h��f
2. 

JZkq_l� iehsZ^b� aZdjhfh\� kdeZ^h\� rbolh\uo� fZl_jbZeh\� \_^_lky� ih�

nhjfme_ 

Far = 1,1 (f1 + f2 + f3 + … + fn), 

]^_�Far –�iehsZ^v� aZdjhfh\�kdeZ^h\�rbolh\uo�fZl_jbZeh\��f
2; 1,1 –�dh�

wnnbpb_gl�m\_ebq_gby�jZkq_lghc�iehsZ^b�aZdjhfh\�k�mq_lhf�bo�nZdlbq_�

kdh]h�aZiheg_gby��f1, f2, f3,…, fn –��jZkq_lgu_�iehsZ^b�^ey�khhl\_lkl\mx�

sbo�dhfihg_glh\�rbolu�\�aZ\bkbfhklb�hl�\b^Z�eblvy��kljm`dZ��qm]mgguc�

ehf��klZevghc�ehf�b�^j��� 
IehsZ^b� aZdjhfh\� ^ey� hl^_evguo� dhfihg_glh\�rbolu� gZoh^ylky� ih�

nhjfme_ 

far� 
GkT

ZEΜ100 , 

]^_�far –�iehsZ^v�aZdjhfh\�khhl\_lkl\mxs_c�khklZ\ghc�qZklb��rbolu��f
2, 

−Μ
k

100
�f_lZeehaZ\ZedZ��l�]h^� 

]^_�F –�fhsghklv�p_oZ�]h^gh]h�eblvy��\�ijhp_glZo�hl�f_lZeehaZ\Zedb����� 
a –�ghjfZ�jZkoh^Z�khhl\_lkl\mxs_]h�dhfihg_glZ�rbolu�hl�f_lZeehaZ\Ze�

db�����b –�ghjfZ�ojZg_gby�dhfihg_glZ�rbolu��^g���L^ –�]h^h\hc�nhg^�jZ�
[hlu��^g���G –�\ukhlZ�ojZg_gby�dhfihg_glZ�rbolu��f��k –�gZkuigZy�iehl�
ghklv�dhfihg_glZ�rbolu��l�f

3. 
>ey�kdeZ^h\�nhjfh\hqguo�fZl_jbZeh\�iehsZ^b�aZdjhfh\�hij_^_eyxl�

ky�ih�nhjfme_ 

Fan = 1,2 – 1, 25  (fi + f] + fm), 
 

]^_�fi, f], fm –��jZkq_lgu_�iehsZ^b�aZdjhfh\�khhl\_lkl\_ggh�^ey�i_kdZ��]eb�

gu��m]ey��f
2; 1,1 – 1,25 –�dhwnnbpb_gl�m\_ebq_gby�jZkq_lghc�iehsZ^b�aZ�

djhfh\�k�mq_lhf�bo�nZdlbq_kdh]h�aZiheg_gby�� 

^ 
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JZkq_lgu_�iehsZ^b�aZdjhfh\�^ey�khhl\_lkl\mxsbo�nhjfh\hqguo�fZ�

l_jbZeh\�gZoh^ylky�ih�nhjfme_ 

fan ,
'

HT

abΜ=  

]^_�Z
 –�ghjfZ�jZkoh^Z�khhl\_lkl\mxs_]h�fZl_jbZeZ��l�]��]h^gh]h�eblvy� 

IehsZ^v�� aZgylZy� \gmlj_ggbfb� wklZdZ^Zfb� b� f_klZfb� ^ey� jZa]jmadb��

hij_^_ey_fZy�^ebghc� kdeZ^Z�� dhebq_kl\hf� wklZdZ^�b�g_h[oh^bfhc�rbjb�

ghc�f_kl�jZa]jmadb� 
 Fw = mln, 

]^_ Fw –�iehsZ^v��aZgylZy�\gmlj_ggbfb�wklZdZ^Zfb�b�f_klZfb�^ey�jZa]jma�

db��f
2; m –�rbjbgZ� jZa]jmadb��f� �ijb� wklZdZ^ghc� jZa]jmad_� ijbgbfZ_lky�����

6 –���f���l –�^ebgZ�wklZdZ^u��f��n –�dhebq_kl\h�wklZdZ^� 
IehsZ^v�� aZgbfZ_fZy� ijb_fgufb� mkljhckl\Zfb� ^ey� ih^Zqb�fZl_jbZ�

eh\�\�ijhba\h^kl\h�Fim��khklZ\ey_l����–������ihe_aghc�iehsZ^b� 

>ey�p_oh\�f_edhk_jbcgh]h�ijhba\h^kl\Z�jZaf_j�iehsZ^b�kdeZ^Z�fh`_l�

hij_^_eylvky�ih�^himklbfuf�gZ]jmadZf�gZ�_^bgbpm�iehsZ^b� 

H

B
F =Π , 

]^_�Fi –�ihe_agZy�iehsZ^v�ojZg_gby�fZl_jbZeh\��f
2; B –�ghjfZ�aZiZkZ�fZ�

l_jbZeZ�gZ�kdeZ^_��l��G –�kj_^gyy�^himklbfZy�gZ]jmadZ�gZ���f2
�iheZ�kdeZ^Z��l� 

IehsZ^v��g_h[oh^bfZy�^ey�ijb_fZ�b�khjlbjh\db�fZl_jbZeh\��ijbgbfZ�

_lky�ba�jZkq_lZ����f
2
�gZ�������l�]h^gh]h�eblvy��IehsZ^v�gZ�ijhoh^u�b�ijh�

_a^u�khklZ\ey_l����–������ihe_aghc�iehsZ^b��Hkgh\gu_�^Zggu_�^ey�jZkq_�

lh\�kdeZ^h\�rbolh\uo�b�nhjfh\hqguo�fZl_jbZeh\��Z�lZd`_�kihkh[u�ojZ�

g_gby�hkgh\guo�fZl_jbZeh\�ijb\h^ylky�\�lZ[e������kf��ijbeh`_gb_�� 
>ey� ojZg_gby� jZaebqguo� \kihfh]Zl_evguo� fZl_jbZeh\�� bgkljmf_glZ��

djZkhd�b�l��i��\�ebl_cguo�p_oZo�ij_^mkfZljb\Zxlky�h[s_p_oh\Zy�deZ^h\Zy��

bgkljmf_glZevgZy� deZ^h\Zy� h[jm[gh]h� hl^_e_gby��fZl_jbZevgZy� deZ^h\Zy�

hl^_e_gby�]jmglh\db�b�deZ^h\Zy�p_oh\h]h�f_oZgbdZ�b�we_dljbdZ� 
Ghjfu�iehsZ^_c�p_oh\uo�deZ^h\uo�gZ�������l�\uimkdZ�hleb\hd�\�aZ�

\bkbfhklb�hl�k_jbcghklb�ijhba\h^kl\Z�ijb\_^_gu�\�lZ[e�����kf��ijbeh`_�

gb_�� 

^ 
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Hjb_glbjh\hqgh� fh`gh� ijbgbfZlv� iehsZ^b� deZ^h\uo� gZ� dZ`^u_���������

�� ���� lhgg� \uimkdZ� p_oZ� ijb� k_jbcghf� b� f_edhk_jbcghf� ijhba\h^kl\_��

h[s_c�p_oh\hc�����–�����f2
��j_fhglghc�kem`[u�f_oZgbdZ�b�we_dljbdZ�����–

����f
2. 

>ey�p_oh\�djmighk_jbcgh]h�ijhba\h^kl\Z�ijb\_^_ggu_�\_ebqbgu�ijb�

gbfZxlky�k�dhwnnbpb_glhf�����–������\�aZ\bkbfhklb�hl�fhsghklb�p_oZ� 
Dhebq_kl\h� deZ^h\sbdh\� hij_^_eyxl� ih� dhebq_kl\m� deZ^h\uo� b� ih�

kf_gghklb� bo� nmgdpbhgbjh\Zgby�� <� ijhba\h^kl\_gguo� hl^_e_gbyo� p_oZ�

^he`gu�[ulv�ij_^mkfhlj_gu�dhglhju�fZkl_jh\�iehsZ^vx�ih� ���–� ���f2 

dZ`^Zy��P_oh\u_�deZ^h\u_�b�dhglhju�jZaf_sZxl�gZ�i_j\hf� wlZ`_�[ulh�

\uo� ihf_s_gbc� \�f_klZo�� g_ijb]h^guo� ^ey� ijhba\h^kl\_gguo� hi_jZpbc�

�iehsZ^b��g_�h[kem`b\Z_fu_�djZgZfb��f_`^m�dhehggZfb�a^Zgby���Mkljhc�

kl\h�� h[hjm^h\Zgb_��f_oZgbaZpby� b� ijbf_ju� ijh_dlguo� j_r_gbc� dhfih�

gh\db�kdeZ^h\�ijb\_^_gu�\�>�@� 
 
 

IjZdlbq_kdZy�jZ[hlZ���� 
 

IJH?DLBJH<:GB?�<KIHFH=:L?EVGUO�KEM@; 
 

<kihfh]Zl_evgu_�kem`[u�ebl_cguo�p_oh\�\dexqZxl�ke_^mxsb_�ih^�

jZa^_e_gby�� j_fhglgmx� kem`[m�p_oZ�� ij_^gZagZq_ggmx� ^ey� l_dms_]h� j_�

fhglZ�b�h[kem`b\Zgby�h[hjm^h\Zgby��k�mqZkldhf�j_fhglZ�nml_jh\db�dh\�

r_c�� lb]e_c� b� jZaebqguo� i_q_c�� wdkij_kk-eZ[hjZlhjbb� ^ey� hi_jZlb\gh]h�
dhgljhey� k\hckl\�nhjfh\hqguo� b� kl_j`g_\uo� kf_k_c� b� obfbq_kdh]h� kh�

klZ\Z�`b^dbo�kieZ\h\��p_oh\u_�deZ^h\u_�kem`[u�kgZ[`_gby� 

J_fhglgZy�kem`[Z�p_oZ��kem`[Z�f_oZgbdZ�b�we_dljbdZ� 

<�^_ckl\mxs_c� kbkl_f_�ieZgh\h-ij_^mij_^bl_evgh]h�j_fhglZ� �IIJ���
mqblu\Z_fhc� ijb� ijh_dlbjh\Zgbb� ebl_cguo� p_oh\�� ij_^mkfhlj_gh� p_g�

ljZebah\Zggh_� \uiheg_gb_� kem`[Zfb� aZ\h^Z� dZiblZevgh]h�� kj_^g_]h� b�

f_edh]h� j_fhglZ� f_oZgbq_kdh]h� b� we_dljhl_ogbq_kdh]h� h[hjm^h\Zgby��

DBI� b� Z\lhfZlbdb�� Z� lZd`_� j_fhglZ� bgkljmf_glZ� b� hkgZkldb�� ijb� wlhf�

ijbf_gyxl�f_lh^�ihmaeh\h]h�j_fhglZ��P_oh\Zy�kem`[Z�h[_ki_qb\Z_l�lhev�

dh� f_`j_fhglgh_� h[kem`b\Zgb_� \k_]h� i_j_qbke_ggh]h� h[hjm^h\Zgby� b�

ijb[hjh\�p_oZ�\�l_q_gb_�\k_]h�\j_f_gb� �\h�\k_o�kf_gZo��jZ[hlu�h[hjm^h�

\Zgby��\�k\yab�k�q_f�nmgdpbb�b�khklZ\�wlhc�kem`[u�agZqbl_evgh�mijhsZ�

xlky�b�khdjZsZxlky� 
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Ijh_dlbjh\Zgb_� j_fhglghc�p_oh\hc� kem`[u� k\h^blky� d� hij_^_e_gbx�

qbkeZ� ^_`mjguo� ke_kZj_c�� klZghqgbdh\�� we_dljbdh\�� ijb[hjbklh\�� jZaf_�

jh\�ihf_s_gbc�fZkl_jkdbo�b�qbkeZ�ijhkl_crbo�klZgdh\� 
Qbkeh�jZ[hqbo��h[kem`b\Zxsbo�h[hjm^h\Zgb_��jZkkqblu\Zxl�ih�h[t�

_fm� b� j_fhglghc� keh`ghklb� \k_]h� dhfie_dkZ� h[hjm^h\Zgby� p_oZ�� \ujZ�

`_gguo�\�j_fhglguo�_^bgbpZo��Ghjfu�^ey�jZkq_lZ�dZl_]hjbb�keh`ghklb�

j_fhglZ� h[hjm^h\Zgby� ebl_cguo� p_oh\� b� f_`j_fhglgh]h� h[kem`b\Zgby�

h[hjm^h\Zgby�ijb\_^_gu�\�lZ[e����������kf��ijbeh`_gb_�� 
>ey� l_dms_]h�j_fhglZ�fh^_evghc�hkgZkldb�ij_^mkfZljb\Zxl�fh^_ev�

sbdh\�b�ke_kZj_c�ba�jZkq_lZ�h^bg�jZ[hqbc�gZ�\uimkd���–���luk��]h^guo�hl�
eb\hd� \�p_oZo�f_edhk_jbcgh]h�ijhba\h^kl\Z�b�gZ� ���–� ��� luk�� l� \�p_oZo�
djmighk_jbcgh]h�ijhba\h^kl\Z� 

Ih� qbkem� klZghqgbdh\� \� h^gm� kf_gm� hij_^_eyxl� qbkeh� k\_jebevguo��

lhdZjguo�b�mgb\_jkZevgh-nj_a_jguo�klZgdh\��Z�ih�qbkem�klZgdh\�b�jZ[h�
qbo�\�gZb[hevrmx� kf_gm�–�iehsZ^v�ihf_s_gbc�� aZgbfZ_fuo�j_fhglghc�

kem`[hc�� gZ� dZ`^uc� klZghd� ih� ��� f
2
�� gZ� dZ`^h]h� ^_`mjgh]h� ke_kZjy� b�

we_dljbdZ�ih���–���f2. 
P_oh\Zy� kem`[Z� l_dms_]h� j_fhglZ� h[hjm^h\Zgby� ^he`gZ� bf_lv� jZa�

\_l\e_ggmx� kbkl_fm�dhgljhey� _]h�jZ[hlu�b�\uah\Z�^_`mjguo� ke_kZj_c�b�

we_dljbdh\� 
<�[hevrbo�p_oZo�wlZ�kbkl_fZ�y\ey_lky�qZklvx�kbkl_fu�Z\lhfZlbq_kdh�

]h�mijZ\e_gby�p_ohf� 
MqZklhd� j_fhglZ� l_ogheh]bq_kdhc� hkgZkldb� b�fh^_evguo� dhfie_dlh\�

lj_[m_l�iehsZ^b����–����f2. 

MqZklhd�j_fhglZ�i_qgh]h�h[hjm^h\Zgby 

Dh\r_\h_�hl^_e_gb_�ij_^gZagZq_gh�^ey�dZiblZevgh]h�j_fhglZ�b�nml_�

jh\db�dh\r_c��lb]e_c�b�k\h^h\�i_q_c��Z�lZd`_�^ey�kmrdb�dh\r_c�ihke_�j_�

fhglZ��Lb]eb�b�k\h^u�kmrZl�ijb�i_j\uo�ieZ\dZo��A^_kv�`_�ijhba\h^yl�gZ�

[hj�b�kmrdm�klhihjh\��Klhihju�kmrZl�\�ih^\_r_gghf�khklhygbb�\�we_d�

ljhkmrbedZo�k�bkdmkkl\_gghc�j_pbjdmeypb_c�ijb�l_fi_jZlmj_�����– 200 ºK� 
J_`bf�kmrdb�^he`_g�kh[ex^Zlvky�hq_gv�kljh]h��lZd�dZd�iehoh�ijhkmr_g�

guc�klhihj�fh`_l�klZlv�ijbqbghc�Z\Zjbb� 
>ey� kmrdb� dh\r_c� ihke_� j_fhglZ� ijbf_gyxl� kl_g^u�� hlZieb\Z_fu_�

]Zahf��Dhgkljmdpby�kl_g^h\�^ey�fhghj_evkh\uo�dh\r_c��kl_g^u�^ey�djZ�

gh\uo�dh\r_c�b�bo�]Z[Zjblgu_�jZaf_ju�ijb\_^_gu�\�jZ[hl_�>�@� 
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Ghf_gdeZlmjZ�b�^Zggu_�jZaeb\hqguo�dh\r_c�^ey�qm]mgZ�b�klZeb�ijb�

\_^_gu�\�>�@��Dh\r_\h_�hl^_e_gb_�jZaf_sZxl�jy^hf�k�ieZ\bevguf�hl^_e_�

gb_f��\�lhf�`_�ijhe_l_�� ]^_�ijhba\h^yl�jZaeb\dm�`b^dh]h�f_lZeeZ��J_`_�

dh\r_\h_�hl^_e_gb_�jZaf_sZxl�gZ�ieZ\bevghf�mqZkld_� 
Dhebq_kl\h�jZ[hqbo�ijbgbfZxl�ih�ghjfZf� 
- dh\r_\u_�b�i_qgbdb�\�p_oZo�f_edbo�qm]mgguo�hleb\hd�–�ba�jZkq_lZ�

h^bg�jZ[hqbc�gZ���–���luk��l�fhsghklb�p_oZ� 
- \�p_oZo�kj_^gbo�qm]mgguo�hleb\hd�–�h^bg�jZ[hqbc�gZ� ��–� ��luk��l�

fhsghklb�p_oZ� 
- \�p_oZo�djmiguo�qm]mgguo�hleb\hd�–�h^bg�jZ[hqbc�gZ���–���luk��l�

fhsghklb�p_oZ� 
>ey�klZe_ebl_cguo�p_oh\�wlb�ghjfu�kgb`Zxlky�gZ� ���–� ������Djhf_�

dh\r_\uo�\�hl^_e_gbb�ij_^mkfZljb\Zxl�h^gh]h�jZ[hq_]h�^ey�ijb]hlh\e_�

gby�h]g_mihjguo�ihjhrdh\�b�h[kem`b\Zgby�[_]mgh\� 

Wdkij_kk-eZ[hjZlhjbb 

>ey�ijh\_^_gby�obfbq_kdh]h�ZgZebaZ�f_lZeeZ�\h�\j_fy�ieZ\db�b�l_dm�

s_]h� dhgljhey� dZq_kl\Z�nhjfh\hqguo� b� kl_j`g_\uo� kf_k_c� \� ebl_cguo�

p_oZo� ij_^mkfZljb\Zxlky� wdkij_kk-eZ[hjZlhjbb�� JZaf_sZxlky� hgb� g_ih�

kj_^kl\_ggh� \� ijhba\h^kl\_gguo� hl^_e_gbyo� beb� [ulh\uo� ihf_s_gbyo�

p_oZ� 
Ghjfu� ^ey� hij_^_e_gby� iehsZ^_c� p_oh\uo� wdkij_kk-eZ[hjZlhjbc�

ij_^klZ\e_gu�\�lZ[e������kf��ijbeh`_gb_�� 
<�lZ[e�����ijbeh`_gby�ijb\_^_gu�^Zggu_�h�ljm^h_fdhklb�ijh\_^_gby�

wdki_jkk-ZgZebah\�qm]mgZ�b�klZeb�\�jZaebqguo�ieZ\bevguo�Z]j_]ZlZo� 
Ijb� ieZ\d_� qm]mgZ� ba� klZevguo� hloh^h\� \� we_dljhi_qZo� g_h[oh^bfh�

[jZlv�ljb-q_luj_�ZgZebaZ�hl�dZ`^hc�ieZ\db�ih�agZqbl_evgh�[hevr_fm�dh�

ebq_kl\m� we_f_glh\� �^\_gZ^pZlv-^\Z^pZlv��� qlh[u� meh\blv� ijbkmlkl\b_�
g_`_eZl_evguo� ijbf_k_c� hl� kemqZcguo� hloh^h\�� >ey� wlhc� p_eb� ij_^m�

kfZljb\Zxl� keh`gh_� Z\lhfZlbq_kdh_� h[hjm^h\Zgb_� �d\Zglhf_lju���LZdb_�

eZ[hjZlhjbb�\uihegyxl�ih�ki_pbZevguf�aZdZaZf� 
Ij_^iheZ]Z_lky�� qlh� nhjfh\hqgu_� b� kl_j`g_\u_� kf_kb�� ijb]hlZ\eb�

\Z_fu_�\�Z\lhfZlbq_kdhf�j_`bf_��ih^\_j]Zxl�g_ij_ju\ghfm�Z\lhfZlbq_�

kdhfm�ZgZebam�\eZ`ghklb�b�l_fi_jZlmju�ijb�\uoh^_�ba�kf_kbl_e_c� 
AZ^ZqZfb� wdki_jkk-eZ[hjZlhjbb�nhjfh\hqguo�b� kl_j`g_\uo�fZl_jbZ�

eh\�y\eyxlky�dhgljhev�ihdZaZgbc�Z\lhfZlbq_kdbo�ijb[hjh\�b�kbkl_fZlb�
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q_kdh_�hij_^_e_gb_�hkgh\guo�l_ogheh]bq_kdbo�iZjZf_ljh\�nhjfh\hqguo�

b�kl_j`g_\uo�kf_k_c�\�ijhp_kk_�bo�ijb]hlh\e_gby�b�gZ�jZ[hqbo�f_klZo� 
Ijb�ZgZeba_�nhjfh\hqguo�kf_k_c�hij_^_eyxl�ijhqghklv�©ih-kujhfmª��

\eZ`ghklv� b� ]ZahijhgbpZ_fhklv��Ijb� ZgZeba_� kl_j`g_\uo� kf_k_c� ^hihe�

gbl_evgh�hij_^_eyxl�ijhqghklv�©ih-kmohfmª��Ljm^h_fdhklv�ZgZebaZ�����q��
Ih�wlbf�^Zgguf�hij_^_eyxl�dhebq_kl\h�eZ[hjZglh\�\�h^gm�kf_gm��H[sZy�

iehsZ^v� eZ[hjZlhjbb� �� –� ��f2
� gZ� h^gh]h� jZ[hlZxs_]h� eZ[hjZglZ�� gh� g_�

f_g__����f
2
��Wdkij_kk-eZ[hjZlhjbb�jZaf_sZxl��dZd�ijZ\beh��ih�\hafh`gh�

klb�[eb`_�d�jZ[hq_c�iehsZ^d_�i_q_c�b�\�ihf_s_gbb�kf_k_ijb]hlh\bl_ev�

gh]h�hl^_e_gby�k�m^h[guf�\uoh^hf�gZ�iehsZ^dm�h[kem`b\Zgby�h[hjm^h�

\Zgby� 
 
 
 

IjZdlbq_kdZy�jZ[hlZ���� 
 

J:KQ?L�H;HJM>H<:GBY�KL?J@G?<H=H�HL>?E?GBY 
 

Hj]ZgbaZpby� jZ[hlu� kl_j`g_\h]h� hl^_e_gby�b� \u[hj�f_lh^Z�ba]hlh\�

e_gby�kl_j`g_c�aZ\bkyl�hl�oZjZdl_jZ�eblvy�b�\�agZqbl_evghc�f_j_�hij_^_�

eyxlky�bo�jZaf_jZfb��keh`ghklvx�b�k_jbcghklvx�ijhba\h^kl\Z� 
Ih� khklZ\m� kl_j`g_\hc� kf_kb� jZah\u_� kl_j`gb� ^_eyl� gZ� i_kqZgh-

]ebgbklu_� b� kZfhl\_j^_xsb_�� Z� ijbgbfZy� \h� \gbfZgb_� kihkh[� mijhqg_�

gby�� h[_ki_qb\Zxsbc� hdhgqZl_evgmx� ijhqghklv� kl_j`g_c�� –� gZ� ]hjyq_-
l\_j^_xsb_�� [ukljh\ukuoZxsb_�� obfbq_kdbl\_j^_xsb_� ijb� ijh^m\d_�

m]e_dbkeuf� ]Zahf� �KH2 –� ijhp_kk��� kmob_�� oheh^gh-� beb� [ukljhoheh^gh-
l\_j^_xsb_�b�`b^db_�kZfhl\_j^_xsb_�kf_kb� 

<�fZkkh\hf��b�djmighk_jbcghf�ijhba\h^kl\_�ijh]j_kkb\guf�kqblZ_lky�

f_lh^�ba]hlh\e_gby�kl_j`g_c�ih�]hjyqbf�ysbdZf��D�ij_bfms_kl\Zf�wlh]h�

kihkh[Z�ke_^m_l�hlg_klb�j_adh_�ih\ur_gb_�dZq_kl\Z�b�lhqghklb�kl_j`g_c��

mf_gvr_gb_�jZkoh^Z�kf_kb��ih\ur_gb_�lhqghklb�b�qbklhlu�hleb\hd��pbde�

ba]hlh\e_gby�kl_j`g_c�khdjZsZ_lky�\�g_kdhevdh�^_kyldh\�jZa��iheghklvx�

bkdexqZ_lky�ijbf_g_gb_�kmrbe��dZjdZkh\��h[e_]qZ_lky�\u[b\dZ�kl_j`g_c� 
>Zgguc�ijhp_kk�jZa\b\Z_lky�ih�^\mf�gZijZ\e_gbyf��ba]hlh\e_gb_�h[h�

ehqdh\uo�kl_j`g_c�ba�kmobo�i_kqZgh-kfheyguo�kf_k_c�gZ�hkgh\_�l_jfhj_�
Zdlb\ghc� n_ghenhjfZev^_]b^ghc� kfheu�� ba]hlh\e_gb_� p_evguo� beb� h[�

e_]q_gguo�kl_j`g_c�ba�\eZ`guo�i_kqZgh-kfheyguo�kf_k_c�gZ�hkgh\_�`b^�
dbo�l_jfhj_Zdlb\guo�kfhe�ijb�[ukljhl\_j^_xsbo�k\yamxsbo� 
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Ba]hlh\e_gb_�\�]hjyqbo�ysbdZo�jZkkqblZgh�gZ�\uimkd�f_edbo�b�kj_^�

gbo�kl_j`g_c�fZkkhc�^h�����d]� 
Hkh[_gghklvx� ba]hlh\e_gby� [ukljh\ukuoZxsbo� kl_j`g_c� y\ey_lky�

mijhqg_gb_�kl_j`g_c�ijb�djZldh\j_f_gghc�kmrd_��Kl_j`gb�h[eZ^Zxl�\u�

khdhc�ijhqghklvx��e_]dh�\u[b\Zxlky��Kl_j`gb�ba]hlZ\eb\Zxlky�gZ�i_kdh�

^m\guo�b�i_kdhklj_evguo�fZrbgZo�ba�[ukljh\ukuoZxsbo�kf_k_c�k�fZk�

eygufb�k\yamxsbfb�beb�bo�aZf_gbl_eyfb��=��DH��KI��L�b�^j��� 
L_ogheh]bq_kdb_� hkh[_gghklb� ba]hlh\e_gby� kl_j`g_c�� mijhqg_gb_�

kmrdhc�ijb�l_fi_jZlmj_�����– 350 ºK�\�l_q_gb_�����–���qZkh\� 
L_ogheh]bq_kdbc�ijhp_kk�ihemq_gby� [ukljhl\_j^_xsbo� kl_j`g_c�ih�

kjZ\g_gbx�k�bo�ba]hlh\e_gb_f�ba�[ukljh\ukuoZxsbo�kf_k_c�bf__l�hkh�

[_gghklb�� \hafh`gh� ijbf_g_gb_� kf_k_c� k� ih\ur_gghc� ijhqghklvx� \h�

\eZ`ghf� khklhygbb�� kh^_j`Zsbo�[ukljhl\_j^_xsb_� k\yamxsb_�KI��K;��

DL�b�^j���mijhqg_gb_�ijhbkoh^bl�iml_f�obfbq_kdh]h�l\_j^_gby�kl_j`g_c�

ijb�djZldh\j_f_gghc�kmrd_� 
Ba]hlh\e_gb_�kmobo�kl_j`g_c�ijbf_gyxl�\�f_edhk_jbcghf�b�_^bgbq�

ghf�ijhba\h^kl\_�djmiguo�hleb\hd�fZkkhc�������– 5 ����d]�\�kmobo��kZfh�
l\_j^_xsbo� �ba� IKK� b� @KK�� nhjfZo�� dh]^Z� [hevrh_� agZq_gb_� bf__l�

h[_ki_q_gb_�ih\ur_gghc�ih^Zleb\hklb�kl_j`g_c� 
Hkh[_gghklv�ba]hlh\e_gby�obfbq_kdb�l\_j^_xsbo� kl_j`g_c�–�mijhq�

g_gb_�kl_j`g_c�iml_f�bo�ijh^m\db�m]e_dbkeuf�]Zahf��<ukhdZy�ijhqghklv�

kl_j`g_c�^hklb]Z_lky�ijh^m\dhc� ]Zahf�ih^�^Z\e_gb_f� �����–� �����FIZ�\�

l_q_gb_���–���fbgml��G_^hklZldZfb�KH2 –�ijhp_kkZ�y\eyxlky�ljm^gZy�\u�
[b\Z_fhklv�kl_j`g_c�b�h[jZah\Zgb_�ijb]ZjZ�gZ�qm]mgguo�hleb\dZo� 

L_ogheh]by� ba]hlh\e_gby� kl_j`g_c� ba� oheh^ghl\_j^_xsbo� kf_k_c�

�OLK�� jZkkqblZgZ� gZ� \uimkd� f_edbo�� kj_^gbo� b� djmiguo� kl_j`g_c� ^h�����

����d]��Kl_j`gb�hlebqZxlky�\ukhdhc�ijhqghklvx�b�lhqghklvx�ba]hlh\e_�

gby��e_]dh�m^Zeyxlky�ba�hleb\hd�ijb�\u[b\d_�nhjf��OLK�ijb]hlZ\eb\Zxl�

k� kbgl_lbq_kdbfb� kfheZfb� �;K-���� DN-���� b� ^j��� b� kjZam� `_� \u^Zxl� \�
ysbd�rg_dh\ufb�kf_kbl_eyfb��<j_fy�\u^_j`db�f_edbo�kl_j`g_c�\�ysbd_�

20 –����k��Z�kj_^gbo�b�djmiguo���–����fbg�ihke_�\b[jhmiehlg_gby� 
Kl_j`gb�� ba]hlh\e_ggu_� ba� [ukljhoheh^ghl\_j^_xsbo� kf_k_c�

�;OLK��� hlebqZxlky� \ukhdhc� ijhqghklvx� b� lhqghklvx�� e_]dh� m^Zeyxlky�

ijb�\u[b\d_��<�khklZ\�kf_kb�\oh^yl�d\Zjp_\uc�i_khd��dZlZebaZlhj��kbgl_�

lbq_kdZy� kfheZ�� Kf_kb� oZjZdl_jbamxlky� fZehc� `b\mq_klvx�� ihwlhfm� bo�

ijb]hlZ\eb\Zxl�\�kdhjhklguo�kf_kbl_eyo��Ba]hlh\e_gb_�kl_j`g_c�ijhbk�

oh^bl� gZ� i_kdhklj_evguo� fZrbgZo� k� ihke_^mxsbf� hl\_j`^_gb_f� \� oh�

eh^ghf�ysbd_�\�l_q_gb_����–����k� 
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L_ogheh]by�ba]hlh\e_gby�kl_j`g_c�ba�`b^dbo�kZfhl\_j^_xsbo�kf_k_c�

�@KK�� iha\hey_l� hldZaZlvky� hl� kmrdb�� bkdexqblv� gZb[he__� ljm^h_fdmx�

hi_jZpbx� miehlg_gby� kf_kb� \� ysbd_�� ^_eZlv� kl_j`gb� p_eufb�� kgbablv�

h[smx�ljm^h_fdhklv�ba]hlh\e_gby�kl_j`g_c��H^gZdh�hgZ�bf__l�g_^hklZl�

db��ih\ur_ggmx�ihjbklhklv�f_lZeeZ��kl_j`g_c��kihkh[kl\mxsmx�ijb]Zjm�

kf_kb�d�hleb\dZf��aZf_^e_ggh_�hklu\Zgb_�hleb\hd�\�nhjf_��iehomx�\u[b�

\Z_fhklv�kl_j`g_c� 

Ihjy^hd�\uiheg_gby�jZ[hlu 

JZkq_l�kl_j`g_\h]h�hl^_e_gby�\_^_lky�ih�bg^b\b^mZevghfm�aZ^Zgbx�\�

hij_^_e_gghc�ihke_^h\Zl_evghklb� 
1. JZa[b\dZ�ghf_gdeZlmju�kl_j`g_c�gZ�\_kh\u_�]jmiiu� 
2. Hij_^_e_gb_�dhebq_kl\Z�ihlhdh\�^ey�dZ`^hc�beb�g_kdhevdbo�\_kh�

\uo�]jmii�b�bo�fhsghklb� 
3. <u[hj�f_lh^Z�ba]hlh\e_gby�kl_j`g_c�b�jZkq_l�h[hjm^h\Zgby� 
JZa[b\dZ� kl_j`g_c� gZ� \_kh\u_� ]jmiiu� b� ]Z[Zjblu� iha\hey_l� hij_^_�

eblv�h[t_f�kl_j`g_c�^Zgghc�]jmiiu�b�^Z_l�\hafh`ghklv�k\_klb�g_kdhevdh�

\_kh\uo�]jmii�\�h^bg�l_ogheh]bq_kdbc�ihlhd�^ey�ba]hlh\e_gby�gZ�h^ghf�

h[hjm^h\Zgbb. 
JZah\u_� i_kqZgu_� kl_j`gb� ih^jZa^_eyxl� gZ� l_ogheh]bq_kdb_� ]jmiiu�

lZ[e������kf��ijbeh`_gb_�� 
H[t_f�ijhba\h^kl\Z� kl_j`g_\h]h�hl^_e_gby�hij_^_eyxl�ba�ijhba\h^�

kl\_gghc�ijh]jZffu�p_oZ��Ijb�hlkmlkl\bb�l_ogheh]bq_kdbo�jZajZ[hlhd�b�

q_jl_`_c� gZ� qZklv� beb� \kx� ghf_gdeZlmjm� k_jbcguo�� f_edhk_jbcguo� b�

_^bgbqguo� hleb\hd� dhebq_kl\h� kl_j`g_c� hij_^_eyxl� ih� ghjfZf� gZ� �� l�

]h^gh]h�eblvy��dhlhju_�ijb\_^_gu�\�lZ[e������kf��ijbeh`_gb_�� 
Ijb�hij_^_e_gbb�]h^h\h]h�dhebq_kl\Z�kl_j`g_c�ke_^m_l�mqblu\Zlv�ih�

l_jb�� dhlhju_� bf_xl� f_klh� ba-aZ� [jZdZ� hleb\hd�� nhjf� b� ba-aZ� ihehfdb�
kl_j`g_c��Wlb�ihl_jb�h[uqgh�khklZ\eyxl�hdheh�������K\h^gu_�^Zggu_�ba�

wlhc�]jmiiu�aZghkyl�\�lZ[e������kf��ijbeh`_gb_�� 
Ihke_�\u[hjZ�l_ogheh]bq_kdh]h�ijhp_kkZ�ba]hlh\e_gby�kl_j`g_c�jZk�

kqblu\Zxl�lj_[m_fh_�dhebq_kl\h�h[hjm^h\Zgby�ih�nhjfme_ 

NjZkq = 
Φ

ΒΚ ΓΗ , 

]^_�<] –�]h^h\h_�qbkeh�kt_fh\�k�fZrbg�k�mq_lhf�[jZdZ��Dg –�dhwnnbpb_gl�
g_jZ\ghf_jghklb�ihlj_[e_gby�kl_j`g_c��Dg = 1,1 –������N^ –�]h^h\hc�^_c�

^ qjZkq 
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kl\bl_evguc�nhg^�\j_f_gb�jZ[hlu�h[hjm^h\Zgby��q���qjZkq –�jZkq_lgZy�ijh�
ba\h^bl_evghklv�kl_j`g_\h]h�h[hjm^h\Zgby��kt_fh\�q� 

L_ogbq_kdb_� oZjZdl_jbklbdb� hl_q_kl\_gguo� kl_j`g_\uo� fZrbg� ijb�

\_^_gu�\�lZ[e������kf��ijbeh`_gb_�� 
Ijb�\u[hj_�h[hjm^h\Zgby�^ey�kl_j`g_\uo�mqZkldh\�g_h[oh^bfh�ijb�

^_j`b\Zlvky�ke_^mxsbo�j_dhf_g^Zpbc� 
-�\k_�f_edb_�kl_j`gb��^h���gZbf_gh\Zgbc���Z�lZd`_�kl_j`gb�k�gZb[hev�

rbfb�]Z[ZjblZfb�^h����×100×���ff�b�fZkkhc�^h���d]�wdhghfbq_kdb�p_e_�
khh[jZagh�ba]hlZ\eb\Zlv�gZ�kl_j`g_\hf�Z\lhfZl_�fh^_eb�����;� �ijb�^hk�

lZlhqghc�k_jbcghklb�hleb\db��ba-aZ�emqr_]h�bkihevah\Zgby�h[t_fZ�kl_j`�

g_\h]h� ysbdZ�� f_gvr_]h� jZkoh^Z� wg_j]bb� b� f_gvrbo� iehsZ^_c� ^ey�

jZaf_s_gby�h[hjm^h\Zgby� 
 -�gZ�fZrbg_�fh^_eb� ����:�fh`gh�ba]hlZ\eb\Zlv�h^gh\j_f_ggh� ��gZ�

bf_gh\Zgbc� jZaguo� kl_j`g_c�� h[_ki_qb\Z_lky� ijhklZy� b� [ukljZy� aZf_gZ�

kl_j`g_\hc�hkgZkldb��ihwlhfm�wlZ�fh^_ev�j_dhf_g^m_lky�^ey�ba]hlh\e_gby�

hkgh\ghc�fZkku�kl_j`g_c��]Z[Zjblu��\_k�b�hkh[_gghklb�dhlhjuo�khhl\_l�

kl\mxl�l_ogbq_kdbf�oZjZdl_jbklbdZf�fZrbg� 
-�fZkkb\gu_� kl_j`gb� k�jZaf_jZfb�\� k_q_gbyo�[he__� ��×���ff�ijb�bo�

\ukhl_� [he__� ���� ff� b� k_jbcghklb�� h[_ki_qb\Zxs_c� ihlj_[ghklv� [he__�

������kt_fh\�kl_j`g_\uo�ysbdh\�\�]h^��j_dhf_g^m_lky�ba]hlZ\eb\Zlv�imk�

lhl_eufb�ih�ijhp_kkm�k�hl\_j`^_gb_f�\�gZ]j_\Z_fhc�hkgZkld_� 
-�gZ�fZrbgZo�����:�j_dhf_g^m_lky�ba]hlZ\eb\Zlv�e_glhqgu_�kl_j`gb��

WlZ�fh^_ev�ijb_fe_fZ�ijb�ijhba\h^kl\_� kl_j`g_c� ]Zahijh\h^Z�b�^jm]bo�

kl_j`g_c��hkh[_gghklb��k_jbcghklv�b�]Z[Zjblu�dhlhjuo�hl\_qZxl�oZjZdl_�

jbklbd_�fZrbgu� 
-�ijb�ihlj_[ghklb�kl_j`g_c�^h�������kt_fh\�kl_j`g_\uo�ysbdh\�\�]h^�

beb�[hevrhc�keh`ghklb�lj_[m_fhc�hkgZkldb�^ey�kl_j`g_c�fZkkhc�^h���d]��

Z� lZd`_� ^ey� kl_j`g_c� �-]h� b� �-]h� deZkkh\� keh`ghklb� j_dhf_g^m_lky� bk�
ihevah\Zgb_� i_jki_dlb\gh]h� ijhp_kkZ� ba]hlh\e_gby� kl_j`g_c� ba� oheh^�

ghl\_j^_xsbo�kf_k_c� 
-� ^ey� ba]hlh\e_gby� p_gljh\uo� h[hehqdh\uo� kl_j`g_c� ^ey� hleb\db�

]beva� pbebg^jh\� b� ZgZeh]bqguo� kl_j`g_c� pbebg^jbq_kdhc�nhjfu� j_dh�

f_g^m_lky�ijbf_gylv�\ukhdhijhba\h^bl_evgu_���-ribg^_evgu_�Z\lhfZlu�

:PBK-��;� 
Ihke_�jZkq_lZ�hkgh\gh]h�h[hjm^h\Zgby�kl_j`g_\h]h�mqZkldZ�klm^_glu��

ihevamykv�fZd_lZfb� wlh]h� h[hjm^h\Zgby�� \uiheg_ggh]h� \�fZkrlZ[_� ������

ijbklmiZxl�d�_]h�jZaf_s_gbx�gZ�iheb]hg_� 
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Ijb�wlhf�ke_^m_l�ihfgblv��qlh�\_ebqbgZ�iehsZ^b�kl_j`g_\h]h�hl^_e_�

gby�aZ\bkbl�hl�k_jbcghklb�ijhba\h^kl\Z��]Z[Zjblh\�kl_j`g_c��mklZgh\e_g�

gh]h�h[hjm^h\Zgby�b�khklZ\ey_l����–�������iehsZ^b�nhjfh\hqgh]h�hl^_�

e_gby� 

 
IjZdlbq_kdZy�jZ[hlZ���� 

 

J:KQ?L�H;HJM>H<:GBY� 
NHJFH<HQGH-A:EB<HQGH-<U;B<GUO�HL>?E?GBC 

 

<�nhjfh\hqghf�hl^_e_gbb�\uihegyxlky�hi_jZpbb�nhjfh\db�� k[hjdb��

aZeb\db��hoeZ`^_gby�b�\u[b\db�hleb\hd��ljm^h_fdhklv�dhlhjuo�khklZ\ey�

_l�^h������hl�h[s_c�ljm^h_fdhklb�ba]hlh\e_gby�hleb\hd� 
Hkgh\gu_�nZdlhju��h[_ki_qb\Zxsb_�\u[hj�f_lh^Z�nhjfh\db��–�oZjZd�

l_j�ijhba\h^kl\Z��jZa\_k��]Z[Zjblu�b�deZkk�lhqghklb�hleb\hd��jh^�f_lZeeZ��

\b^�ijhba\h^kl\_gghc�ijh]jZffu�b�fhsghklv�ijh_dlbjm_fh]h�p_oZ��Eb�

l_cgu_�nhjfu�[u\Zxl�jZah\u_�b�fgh]hdjZlgh]h�bkihevah\Zgby��JZah\u_�

nhjfu� ^_eylky� gZ� h[t_fgu_� �i_kqZgu_�� b� h[hehqdh\u_� �lhgdhkl_ggu_���

Fgh]hdjZlgh� bkihevam_fu_� �f_lZeebq_kdb_�� b� h[hehqdh\u_� i_kqZgu_�

nhjfu�ijbf_gyxlky�\�hkgh\ghf�ijb�ki_pbZevguo�kihkh[Zo�eblvy��>ey�ba�

]hlh\e_gby�fZrbghkljhbl_evguo�hleb\hd�gZb[he__�jZkijhkljZg_gu�jZah�

\u_� h[t_fgu_� i_kqZgu_� nhjfu��Ihke_^gb_� ^_eyl� gZ� i_kqZgh-]ebgbklu_�
�kuju_��ih^kmrb\Z_fu_�b�kmob_��b�i_kqZgh-kZfhl\_j^_xsb_� �KH2 –�ijh�
p_kk��IKK��OLK��@KK���Ijbf_g_gb_�kujuo�i_kqZgh-]ebgbkluo�nhjf�ih�
a\hey_l�j_adh�khdjZlblv�pbde�ijhba\h^kl\_gguo�hleb\hd��jZkoh^�lhieb\Z��

dZiblZevgu_�\eh`_gby��ih\ukblv�ijhba\h^bl_evghklv�ijb�nhjfh\d_�b�\u�

[b\d_��Kuju_�nhjfu�ijbf_gyxlky�^ey�hleb\hd�\_khf�����–������d]�ijh�
klhc� b� kj_^g_c� keh`ghklb��<�fZkkh\hf� b� djmighk_jbcghf� ijhba\h^kl\_�

hleb\db�\_khf�^h�����d]�j_dhf_g^m_lky�ba]hlZ\eb\Zlv�\�kujuo�nhjfZo��\�

kZfhklhyl_evguo�ihlhdZo�jZa\_khf�^h�����–����b����–�����d]� 
=eZ\guf� mkeh\b_f� ^ey� kujhc� nhjfu� y\ey_lky� iehlghklv� gZ[b\db� b�

fbgbfZevgh_�f_lZeehklZlbq_kdh_�^Z\e_gb_��KujZy�ijhqghklv�nhjfu��ih�

emq_ggZy�gZ�ij_kkh\uo�b�\kljyob\Zxsbo�fZrbgZo��\u^_j`b\Z_l�f_lZeeh�

klZlbq_kdbc�gZihj��kha^Z\Z_fuc�klhe[hf�f_lZeeZ�\ukhlhc�����–�����ff� 
<�kmob_�b�ih^kmr_ggu_�nhjfu�hleb\Zxl�kj_^gb_�b�djmigu_�hleb\db�

kh�agZqbl_evgufb�ih�\_km�b�dhebq_kl\m�kl_j`gyfb��[hevrbf�h[t_fhf�f_�

oZgbq_kdhc� h[jZ[hldb�� lj_[mxsb_� \ukhdh]h� dZq_kl\Z�f_lZeeZ�b�qbklhlu�
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ih\_joghklb��Ijb� \u[hj_�f_lh^Z� ijhba\h^kl\Z� hleb\hd� ke_^m_l� bf_lv� \�

\b^m��qlh�ijbf_g_gb_�kmobo�nhjf�\uau\Z_l�ihlj_[ghklv�\�kmrbevguo�i_�

qZo��m^ebgy_l�pbde�ba]hlh\e_gby�hleb\hd��m\_ebqb\Z_l�iZjd�hihd��iehsZ^v�

p_oZ��Qlh�\�dhg_qghf�blh]_�m\_ebqb\Z_l�k_[_klhbfhklv�hleb\hd� 
Eblv_� \� dhdbev�rbjhdh�bkihevam_lky� \�jZaebqguo�hljZkeyo�ijhfur�

e_gghklb�^ey�hleb\hd�fZkkh\h]h��djmighk_jbcgh]h�b�k_jbcgh]h�ijhba\h^�

kl\Z�ba�q_jguo�b�p\_lguo�kieZ\h\��Ih�kjZ\g_gbx�k�i_kqZghc�nhjfhc�eblv_�

\�dhdbev�kgb`Z_l�ljm^h_fdhklv�ba]hlh\e_gby�hleb\hd�gZ� ���–� ����Z�k_[_�
klhbfhklv�–�gZ����– 25 %. 

Eblv_�ih^�^Z\e_gb_f�ijbf_gy_lky�\�djmighk_jbcghf�b�fZkkh\hf�ijh�

ba\h^kl\_�f_edbo�b�kj_^gbo�ih�\_km�hleb\hd�ba�p\_lguo�kieZ\h\�b�h[_ki_�

qb\Z_l���– 5-c�deZkku�lhqghklb����– 7-c�deZkku�qbklhlu�ih\_joghklb�b�fb�
gbfZevgmx� lhesbgm� kl_gdb�hleb\db� ��ff��Wdhghfby�f_lZeeZ�ih� kjZ\g_�

gbx�k�i_kqZghc�nhjfhc�^hklb]Z_l�������kgb`_gb_�ljm^h_fdhklb�^h���jZa��Z�

ih�kjZ\g_gbx�k�eblv_f�\�dhdbev�jZkoh^�f_lZeeZ�kgb`Z_lky�gZ�������ljm^h�

_fdhklv�^h���jZa� 
G_kfhljy�gZ�\ukhdb_�l_ogbq_kdb_�ihdZaZl_eb�hleb\hd�b�[hevrmx�ijh�

ba\h^bl_evghklv�ijhp_kkZ��ijbf_g_gb_�eblvy�ih^�^Z\e_gb_f�h]jZgbqb\Z�

_lky�\ukhdhc�klhbfhklvx�hkgZkldb�b�^ebl_evghklvx�__�ba]hlh\e_gby� 
Eblv_�ih�\uieZ\ey_fuf�fh^_eyf�ijbf_gy_lky�^ey�ba]hlh\e_gby�f_e�

dbo�b�keh`guo�^_lZe_c�ba�^hjh]bo�kieZ\h\��ljm^gh�ih^^Zxsboky�f_oZgb�

q_kdhc�h[jZ[hld_��Ih�kjZ\g_gbx�k�eblv_f�\�i_kqZgu_�nhjfu�eblv_�ih�\u�

ieZ\ey_fuf�fh^_eyf�h[_ki_qb\Z_l�kgb`_gb_�\_kZ�hleb\hd�gZ����–������b�
\���–���jZaZ�kgb`Z_l�h[t_f�f_oZgbq_kdhc�h[jZ[hldb��<�gZklhys__�\j_fy�ih�

\uieZ\ey_fuf�fh^_eyf�fh`gh� ^_eZlv� hleb\db� \_khf� hl� �� ]� ^h� ���� d]� k�

lhesbghc� kl_ghd�hl� �����^h� ��ff�b�[hevr_��H^gZdh�gZb[he__�qZklh� wlhl�

f_lh^�bkihevam_lky�ijb�ba]hlh\e_gbb�hleb\hd�\_khf����–�����]�b�^ebghc�
^h� ����ff��Eblv_�\�h[hehqdh\u_�nhjfu�mki_rgh�ijbf_gy_lky�\� Z\lhfh�

[bevghc��km^hkljhbl_evghc�b�^j��ijhfure_gghklyo��Ijhp_kk�f_oZgbabjm�

_lky��Z\lhfZlbabjm_lky�b�ijbf_gy_lky�^ey�hleb\hd�q_jguo�b�p\_lguo�kieZ�

\h\�� Lhqghklv� jZaf_jh\� hleb\db� khklZ\ey_l� � hl� ������� ^h� ������ ff� gZ�

dZ`^u_�����ff�^ebgu�ba^_eby� ���– 8-c�deZkku�lhqghklb�b���– 6-c�deZkku�
qbklhlu� ih\_joghklb��� JZkoh^� gZ�f_oZgbq_kdmx� h[jZ[hldm� kgb`Z_lky� gZ�

�����b�[he__��Z�\h�fgh]bo�kemqZyo�f_oZgbq_kdZy�h[jZ[hldZ�fh`_l�k\h^blv�

ky�^h�fbgbfmfZ��FbgbfZevgZy�lhesbgZ�kl_ghd�hleb\hd�^h� ��ff��FZdkb�

fZevgZy�lhesbgZ�kl_ghd�hleb\hd�ba�qm]mgZ�b�klZeb����–����ff� 
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Ihjy^hd�\uiheg_gby�jZ[hlu 

GZqZeh� ijh_dlbjh\Zgby� nhjfh\hqgh]h� hl^_e_gby� y\eyxlky� jZa[b\dZ�

aZ^Zgghc�ghf_gdeZlmju�gZ�\_kh\u_�]jmiiu�b�ZgZeba�\_kh\uo�]jmii�k�p_�

evx�\u[hjZ�jZpbhgZevgh]h�f_lh^Z�ba]hlh\e_gby�nhjf� 
Ijb�jZa[b\d_�gZ�\_kh\u_�]jmiiu�fh`gh�ihevah\Zlvky�lZ[e������kf��ijb�

eh`_gb_�� 
Hij_^_e_gb_�]h^h\h]h�dhebq_kl\Z�nhjf�y\ey_lky�hkgh\hc�^ey�jZkq_lZ�

l_ogheh]bq_kdh]h�h[hjm^h\Zgby��Dhebq_kl\h�hleb\hd�\�nhjf_�ijbgbfZxl�

ba�l_ogheh]bq_kdbo�dZjl��K�mq_lhf�jZkij_^_e_gby�hleb\hd�ih�ihlhdZf�hi�

j_^_eyxl�dhebq_kl\h�jZah\uo�nhjf��ba]hlZ\eb\Z_fuo�\�l_q_gb_�]h^Z��>ey�

wlh]h�aZihegyxl�lZ[ebpm�����kf��ijbeh`_gb_�� 
Ihlj_[ghklv�\�ihlhqguo�b�Z\lhfZlbq_kdbo�ebgbyo�^ey�jZaf_jgh]h�jy^Z�

nhjfh\hqgh]h�mqZkldZ�hij_^_eyxl�ih�nhjfme_ 

NjZkq = 
Φ

ΒΚ Γ , 

]^_�<] –�]h^h\h_�dhebq_kl\h�nhjf��g_h[oh^bfuo�^ey�aZ^Zgghc�ijh]jZffu��
rl���q –�ijhba\h^bl_evghklv� Z\lhfZlh\�ebgbc��nhjf�q��N�–�^_ckl\bl_ev�
guc�]h^h\hc�nhg^�\j_f_gb�jZ[hlu�ebgbb��q� 

L_ogbq_kdb_�oZjZdl_jbklbdb�hkgh\guo� lbih\�nhjfh\hqgh]h�h[hjm^h�

\Zgby�ijb\_^_gu�\�lZ[e�����kf��ijbeh`_gb_�� 
Ijb�ba]hlh\e_gbb�nhjf�gZ�nhjfh\hqguo�fZrbgZo�dhebq_kl\h�ihke_^�

gbo�jZkkqblu\Zxl�ih�nhjfme_ 

C

N
Φ
Β

= Γ
Φ  

]^_�Nn –�dhebq_kl\h�h^ghlbiguo�nhjfh\hqguo�fZrbg��rl���<] –� ]h^h\h_�
dhebq_kl\h� ihemnhjf� ^Zgghc� \_kh\hc� ]jmiiu�� rl��� Nk –� \j_fy� kf_gu�
ih^fh^_evguo�iebl��q� 

JZkq_lu�^ebgu�hoeZ^bl_evgh]h�mqZkldZ��ijh^he`bl_evghklb�\u^_j`db�

hleb\db�\�nhjf_��mklZgh\hd�^ey�\u[b\db�hihd�\�kemqZ_�ba]hlh\e_gby�nhjf�

gZ�Z\lhfZlbq_kdbo�ebgbyo�g_�\uihegyxl��Hgb�\u[bjZxlky�dhgkljmdlb\gh�

ba�dhfihgh\hd�kZfbo�Z\lhfZlbq_kdbo�ebgbc� 
<h�\k_o�^jm]bo�kemqZyo�jZkq_lu�\_^mlky�ih�kijZ\hqguf�^Zgguf� 
Ijh\_^y�g_h[oh^bfu_�jZkq_lu��ijbklmiZxl�d�khklZ\e_gbx�ieZgZ�nhj�

fh\hqgh]h�hl^_e_gby��>ey�wlh]h�bkihevamxl�fZd_lu�nhjfh\hqguo�ebgbc�b�

^jm]h]h�\kihfh]Zl_evgh]h�h[hjm^h\Zgby� 
 

Hlq_l�^he`_g�kh^_j`Zlv� 
1. Bg^b\b^mZevgh_�aZ^Zgb_� 
2. LZ[ebpu�k�jZkq_lhf�]h^h\h]h�dhebq_kl\Z�nhjf� 
3. JZkq_l� hkgh\gh]h� l_ogheh]bq_kdh]h� h[hjm^h\Zgby� nhjfh\hqgh]h�

hl^_e_gby� 

 q 
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IJBEH@?GB? 
 

Ghf_gdeZlmjZ�hleb\hd�p_oZ�k_jh]h�qm]mgZ 
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1 DjurdZ 400 0,6 0,2 KQ�� 2 hl\� 2 fZr� I 

2 <lmedZ 200 6,6 1,3 KQ�� 2 hl\� 1 fZr� I 

3 IeblZ 500 14,1 1 KQ�� 2 hl\� 1 fZr� I 

4 IeblZ 800 17 13,6 KQ�� 2 hl\� 1 fZr� I 

5 IeblZ 800 21 16,8 KQ�� 2 hl\� 1 fZr� 2 

6 Ihemdhjimk 1000 17 17 KQ�� 2 hl\� 3 fZr� 1 

7 DjurdZ 500 4,2 2,7 KQ�� 2 hl\� 2 fZr� 2 

8 DjurdZ 500 7 3,5 KQ�� 2 hl\� 2 fZr� 1 

9 DjurdZ 500 1,6 0,8 KQ�� 2 hl\� 2 fZr� I 

10 DjurdZ 2000 2,8 5,6 KQ�� 2 hl\� 2 fZr� 1 

11 DjurdZ 2000 1,2 2,4 KQ�� 2 hl\� 2 fZr� I 

12 DjurdZ 2000 1,8 3,6 KQ10 2 hl\� 2 fZr� I 

13 Dhjimk 1700 19,8 33,7 KQ�� 2 �Z��� 4 fZr 2 

14 LZj_ev 1200 3 3,6 KQ�� 2 �Z��� 3 fZr 2 

15 JuqZ] 1200 0,85 1 KQ�� 2 �Z��� 3 fZr 4 

16 DjurdZ 5150 1,4 7,2 KQ�� 2 hl\� 2 fZr� I 

17 Dhjimk 20200 2,6 52,5 KQ�� 2 hl\� 2 fZr� 2 

18 Rdb\ 5150 28,5 146,8 KQ�� 2 hl\� 3 fZr� 2 

19 Dhe_kh 5476 24,5 134,2 KQ�� 2 hl\� 3 fZr� 2 

20 RZlmg 5525 5 27,6 KQ�� 2 hl\� 2 fZr� 3 

21 KlmibpZ 500 16 8 KQ�� 2 hl\� 3 fZr� 1 

22 Ih^rbigbd 1000 2,9 2,9 KQ�� 2 hl\� 2 fZr� I 

23 DjurdZ 1000 1,4 1,4 KQ�� 2 hl\� 2 fZr. I 

24 HihjZ 500 4,5 2,25 KQ�� 2 hl\� 1 fZr� I 

25 DjurdZ 500 3,4 1,7 KQ�� 2 hl\� 1 fZr� I 

26 Dhjimk 500 44,8 22,4 KQ�� 2 hl\� 4 fZr� 1 

27 DjurdZ 500 2 1 KQ�� 2 hl\� 2 fZr� I 

28 DjurdZ 500 3,2 1,6 KQ�� 2 hl\� 2 fZr� 1 

29 M]hevgbd 21020 0 12,6 KQ�� 2 hl\� 1 fZr� I 

30 <bgl�j_]me� 21020 0,5 10,5 KQ�� 2 hl\� 2 fZr� I 

31 DeZiZg 21020 0,6 3,4 KQ�� 2 hl\� 1 fZr� I 

32 ;ehd 3500 51 199,5 KQ�� 2 �[�hl\� 2 fZr� 1 

33 AZ]hlh\dZ 2000 14,5 29 KQ�� 2 �[�hl\� 1 fZr� I 

34 IhemfmnlZ 200 6 1,2 KQ�� 2 �Z 1 fZr� I 

35 IhemfmnlZ 600 3 1,8 KQ�� 2 �\ 1 fZr� 2 

36 IhemfmnlZ 500 19,5 9,8 KQ�� 2 �\ 1 fZr� 1 
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37 IhemfmnlZ 760 4 3 KQ�� 2 �\ 1 fZr� �I 

38 IhemfmnlZ 500 15 7,5 KQ�� 2 �\ 1 fZr� 1 

39 NeZg_p 200 30 6 KQ�� 2 �Z 3 fZr� 2 

40 NeZg_p 500 10,4 5,2 KQ�� 2 �Z 1 fZr� 2 

41 Dhjimk 600 3,2 13,7 KQ�� 2 �[ 2 fZr� 3 

42 IhemfmnlZ 2920 3,7 10,8 KQ�� 2 �[ 2 fZr� 5 

43 NeZg_p 3500 3 10,5 KQ�� 2 �[ 3 fZr� 1 

44 NeZg_p 3500 3 31,5 KQ�� 2 �[ 3 fZr� 1 

45 Dhjimk 13000 60 65,7 KQ�� 2 �[ 4 fZr� 1 

46 Rdb\ 300 10 3,2 KQ�� 2 hl\� 3 fZr� 2 

47 Rdb\ 300 15,2 4,6 KQ�� 2 hl\� 3 fZr� 1 

48 Dhjimk 4365 13,4 58,5 KQ�� 2 hl\� 3 fZr� 4 

49 Dhjimk 4000 7,1 28,4 KQ�� 2 hl\� 2 fZr� 1 

50 Dhe_kh 800 42 33,6 KQ�� 2 hl\� 2 fZr� 4 

51 IhemfmnlZ 100 25 2,5 KQ�� 2 hl\� 2 fZr� 3 

52 IhemfmnlZ 100 37 3,7 KQ�� 2 hl\� 2 fZr� 1 

53 IhemfmnlZ 300 30 9 KQ�� 2 hl\� 2 fZr� 1 

54 IhemfmnlZ 100 17 1,7 KQ�� 2 hl\� 2 fZr� 1 

55 IhemfmnlZ 100 40,5 4,1 KQ�� 2 hl\� 2 fZr� I 

56 FZoh\bd 250 60,5 15,1 KQ�� 2 hl\� 3 fZr� 2 

57 Rdb\ 40 96 3,8 KQ�� 2 hl\� 3 fZr� 1 

58 KlhcdZ 120 52 6,3 KQ�� 2 hl\� 2 fZr� 1 

59 DjurdZ 240 6,8 1,63 KQ�� 2 hl\� 2 fZr� 2 

60 Dhjimk 150 10,1 1,5 KQ�� 2 hl\� 4 fZr� 1 

61 NeZg_p 120 7,8 0,9 KQ�� 2 hl\� 1 fZr� 1 

62 Djhgrl_cg 300 3,6 1,1 KQ�� 2 hl\� 2 fZr� 4 

63 AZ]hlh\dZ 1100 3,5 3,85 KQ�� 2 �[�hl\� 1 fZr� 3 

64 AZ]hlh\dZ 500 4,5 2,25 KQ�� 2 �[�hl\� 1 fZr� I 

65 AZ]hlh\dZ 200 6,5 1,3 KQ�� 2 �[�hl\� 1 fZr� I 

66 AZ]hlh\dZ 200 8,6 1,12 KQ�� 2 �[�hl\� 1 fZr� I 

67 AZ]hlh\dZ 100 10,5 1 KQ�� 2 �[�hl\� 1 fZr� I 

68 AZ]hlh\dZ 200 14,5 2,9 KQ�� 2 �[�hl\� 1 fZr� I 

69 Dhjimk 180 32 5,76 KQ15 2 hl\� 3 fZr� 2 

70 DZj_ldZ 490 54 26,5 KQ�� 2 �[�h�Z 3 fZr� 1 

71 Dhjimk 515 45 25,9 KQ�� 2 �Z�hl\� 4 fZr� 2 
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72 Dhjimk 400 12 4,8 KQ�� 2 hl\� 2 fZr� I 

73 <lmedZ 200 6,6 1,3 KQ�� 2 hl\� 1 fZr� I 

74 DjurdZ 200 0,5 0,1 KQ�� 2 hl\� 2 fZr� I 

75 Dhjimk 200 4,2 0,8 KQ�� 2 hl\� 2 fZr� I 

76 Dhjimk 200 8,5 1,7 KQ�� 2 hl\� 2 fZr� I 

77 Dhjimk 200 5 1 KQ�� 2 hl\� 2 fZr� 1 

78 DjurdZ 200 1,2 0,2 KQ�� 2 hl\� 2 fZr� I 

79 DZ[_e_^_j`� 48000 1 48 KQ�� 2 �Z 3 fZr� I 

80 DZ[_e_^_j`� 80000 1,5 120 KQ�� 2 �Z 3 fZr� 4 

81 DZ[_e_^_j`� 48000 2 96 KQ�� 2 �Z 3 fZr� 3-<��-G 

82 DZ[_e_^_j`� 20000 3,3 66 KQ�� 2 �Z 3 fZr� 3 

83 DZ[_e_^_j`� 500 1 0,5 KQ�� 2 �Z 3 fZr� I 

84 DZ[_e_^_j`� 500 1,5 0,75 KQ�� 2 �Z 3 fZr� 4 

85 DZ[_e_^_j`� 500 2 1 KQ�� 2 �Z 3 fZr� 3-<��-G 

86 DZ[_e_^_j`� 500 3,3 1,65 KQ�� 2 �Z 3 fZr� 3 

87 DZ[_e_^_j`� 1000 2 2 KQ�� 2 �Z 3 fZr� 3-<��-G 

88 DZ[_e_^_j`� 500 3,3 1,65 KQ�� 2 �Z 3 fZr� 3 

89 Dhjimk 3600 13,6 49 KQ�� 2 hl\� 4 fZr� 1 

90 =jma 2000 3 6 KQ�� 2 hl\� 1 fZr� I 

91 Dhjimk 100 38 3,8 KQ�� 2 hl\� 3 fZr� 2 

92 ;ehd 100 16,5 1,6 KQ�� 2 hl\� 2 fZr� 1 

93 KZeZadb 100 5,5 0,6 KQ�� 2 hl\� 1 fZr� I 

94 IhemfmnlZ 100 9,99 1 KQ�� 2 hl\� 2 fZr� I 

95 IhemfmnlZ 100 6,1 0,6 KQ�� 2 hl\� 2 fZr� I 

96 Rdb\ 100 13 1,3 KQ�� 2 hl\� 3 fZr� 1 

97 Rdb\ 150 10,5 1,6 KQ�� 2 hl\� 3 fZr� 1 

98 IhemfmnlZ 100 12,8 1,3 KQ�� 2 hl\� 2 fZr� 2 

99 JuqZ] 300 10,2 3,1 KQ�� 2 hl\� 2 fZr� I 

100 DjurdZ 150 29,5 4,4 KQ�� 2 hl\� 4 fZr� 2 

101 Djhgrl_cg 400 10 4 KQ�� 2 hl\� 2 fZr� 3 

102 =jma 9000 28 254,8 KQ�� 2 hl\� 1 fZr� 3 

103 AZ]hlh\dZ 76 6,6 0,5 KQ�� 2 hl\� 1 fZr� I 

104 AZ]hlh\dZ 48 10,6 0,5 KQ�� 2 hl\� 1 fZr� I 

105 AZ]hlh\dZ 500 18 10 KQ�� 2 hl\� 1 fZr� 2 

106 >m]Z� 190190 9,99 1900 KQ�� 2 hl\� 4 fZr� 3 

107 =m[dZ�g_ih^� 12000 5,4 64,8 KQ�� 2 �[�hl 2 fZr� 3 

108 =m[dZ�ih^\� 12000 4,5 64 KQ�� 2 �[�hl 2 fZr. 4 
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109 Dhjimk 12000 2,7 32,4 KQ�� 2 �[�hl\� 2 fZr� 5 

110 Rdb\ 300 10,6 3,2 KQ�� 2 hl\� 3 fZr� 2 

111 Dhjimk 300 6,6 2 KQ�� 2 hl\� 3 fZr� 4 

112 IhemfmnlZ 6000 15,6 93,6 KQ�� 2 hl\� 2 fZr� 2 

113 IhemfmnlZ 6000 11,2 67,2 KQ�� 2 hl\� 1 fZr� I 

114 Dhjimk 3000 3,8 11,4 KQ�� 2 hl\� 2 fZr� 5 

115 FZoh\bd 8000 10 60 KQ�� 2 hl\� 2 fZr� 4 

116 DjurdZ 2380 73,5 174,9 KQ�� 2 hl\� 3 fZr� 1 

117 DjurdZ 4300 31,5 135,5 KQ�� 2 hl\� 3 fZr� 2 

118 Dhjimk 23000 78 1656 KQ�� 2 �[ 4 fZr� 1 

119 DjurdZ 73000 40 2920 KQ�� 2 �[ 4 fZr� 2 

120 DjurdZ 7300 56 401 KQ�� 2 �[ 4 fZr� 1 

121 DjurdZ�ih^r� 24620 3,8 93,2 KQ�� 2 hl\� 3 fZr� 4 

122 Dhjimk�gZkhkZ 15000 9,9 148,5 KQ�� 2 hl\� 4 fZr� 1 

123 Jhlhj 5000 4,3 21,5 KQ�� 2 hl\� 1 fZr� I 

124 Dhjimk�nbevl� 24520 5,6 137,3 KQ�� 2 hl\� 2 fZr� 3 

125 DjurdZ�]emo� 16000 2,3 34,5 KQ�� 2 hl\� 1 fZr� I 

126 IhemfmnlZ 2100 56,6 118,9 KQ�� 2 �\�hl\� 1 fZr� 1 

127 =jma 200 23 4,6 KQ�� 2 �[�hl\� 1 fZr� I 

128 Ih^rbigbd 4000 1 4 KQ�� 2 �[�hl\� 2 fZr� I 

129 ;ehd 4000 2,3 9,2 KQ�� 2 �[�hl\� 2 fZr� 3 

130 ;ehd 6000 2,6 15,6 KQ�� 2 �[�hl\� 2 fZr� 3 

131 ;ehd 2000 2,7 5,4 KQ�� 2 �[�hl\� 2 fZr� 3 

132 ;ehd 4000 3,62 14,4 KQ�� 2 �[�hl\� 2 fZr� 4 

133 KlmibpZ 500 16 8 KQ�� 2 hl\� 3 fZr� 1 

134 DjurdZ 500 2,4 1,2 KQ�� 2 hl\� 2 fZr� I 

135 DjurdZ 500 35 17,5 KQ�� 2 hl\� 4 fZr. 1 

136 DjurdZ 1000 2,4 2,4 KQ�� 2 hl\� 2 fZr� I 

137 DjurdZ 500 2,9 1,5 KQ�� 2 hl\� 2 fZr� 1 

138 Rdb\ 500 2,4 33,4 KQ�� 2 hl\� 3 fZr� 1 

139 KlZdZg 500 10 5 KQ�� 2 hl\� 3 fZr� 1 

140 DjurdZ 500 3,4 1,7 KQ�� 2 hl\� 3 fZr� I 

141 Rdb\ 500 54,4 21,2 KQ�� 2 hl\� 3 fZr� 1 

142 =jmabd� 500 2,6 1,3 KQ�� 2 hl\� 1 fZr� I 

143 =jmabd� 500 5,2 2,6 KQ�� 2 hl\� 1 fZr� I 

144 =jmabd� 500 0,6 0,3 KQ�� 2 hl\� 1 fZr� I 
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145 =jmabd 500 1 0,5 KQ�� 2 hl\� 1 fZr� I 

146 DheiZd� 1000 1,2 1,2 KQ�� 2 hl\� 2 fZr� I 

147 Rlmj\Ze 500 1 0,5 KQ�� 2 hl\� 3 fZr. I 

148 ;ZjZ[Zg 500 8,6 4,3 KQ�� 2 hl\� 1 fZr� I 

149 Dhjimk 500 1 0,5 KQ�� 2 hl\� 2 fZr� I 

150 DjurdZ 15300 1,6 24,5 KQ�� 2 hl\� 2 fZr� I 

151 DjurdZ 5475 0,7 3,8 KQ�� 2 hl\� 3 fZr� I 

152 Dhjimk 5100 3,45 17,6 KQ�� 2 hl\� 3 fZr� 3 

153 =ZcdZ 5100 0,8 4,1 KQ�� 2 hl\� 3 fZr� I 

154 Dhe_kh�i_j_^� 10200 3,1 31,6 KQ�� 2 hl\� 3 fZr� 3 

155 IZljm[hd�kh_^� 8500 1,6 13,6 KQ�� 2 hl\� 3 fZr� 4 

156 =jbg^[mdkZ 5100 4,16 21,2 KQ�� 2 hl\� 3 fZr� 2 

157 AZ]hlh\dZ 307 6,5 2 KQ�� 2 hl\� 1 fZr� I 

158 AZ]hlh\dZ 190 10,5 2 KQ�� 2 hl\� 1 fZr� I 

159 AZ]hlh\dZ 59 41 2,4 KQ�� 2 hl\� 1 fZr� I 

160 AZ]hlh\dZ 45 44,5 2 KQ�� 2 hl\� 1 fZr� I 

161 IeblZ 300 4,9 1,5 KQ�� 2 hl\� 1 fZr� 1 

162 IeblZ 300 6,1 2 KQ�� 2 hl\� 1 fZr� I 

163 IeblZ 300 8,2 2,5 KQ�� 2 hl\� 1 fZr� I 

164 IeblZ 300 9,9 3 KQ�� 2 hl\� 1 fZr� I 

615 IeblZ 500 9,9 5 KQ�� 2 hl\� 1 fZr� I 

166 Dhjimk 2300 3,9 8,97 KQ�� 2 hl\� 1 fZr� 4 

167 NeZg_p 2300 4,9 11,27 KQ�� 2 hl\� 2 fZr� 2 

168 IhemfmnlZ 400 4 1,6 KQ�� 2 hl\� 2 fZr� 4 

169 DjurdZ 800 10,4 8,3 KQ�� 2 hl\� 2 fZr. 1 

170 Dhjimk 400 9 1,2 KQ�� 2 hl\� 2 fZr� 2 

171 IhemfmnlZ 400 5,2 2,1 KQ�� 2 hl\� 1 fZr� 3 

172 DjurdZ 400 2 0,8 KQ�� 2 hl\� 2 fZr� 4 

173 IeblZ 800 7,7 6,2 KQ�� 2 hl\� 1 fZr� I 

174 KlZgbgZ 800 16,8 13,4 KQ�� 2 hl\� 3 fZr� 2 

175 RZlmg 800 4,2 3,4 KQ�5 2 hl\� 2 fZr� 2 

176 Dhjimk 800 2,4 1,9 KQ�� 2 hl\� 2 fZr� 5 

177 R_kl_jgy 800 4,1 3,3 KQ�� 2 hl\� 3 fZr� 1 

178 Djhgrl_cg 200 22 4,4 KQ�� 2 �Z�hl\� 3 fZr� 1 

179 Djhgrl_cg 200 22,3 4,5 KQ�� 2 �Z�hl\� 3 fZr� I 

180 Dhjimk 6000 35 210 KQ�� 2 �[�hl\� 4 fZr. 2 
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181 NeZg_p 7700 2 15,4 KQ�� 2 �\ 1 fZr� 4 

182 <bedZ 7700 0,8 6,2 KQ�� 2 �[ 3 fZr� I 

183 S_dhe^Z 15900 0,25 4 KQ�� 2 �Z 2 fZr� I 

184 NeZg_p 8300 1,9 15,8 KQ�� 2 �Z 3 fZr� 6 

185 IeblZ 8300 17,9 148,6 KQ�� 2 �Z 2 fZr� 1 

186 Dhjimk 8300 6,5 53,9 KQ�� 2 �Z 4 fZr� 2 

187 DjurdZ 8300 10,7 88,8 KQ�� 2 �Z 1 fZr� 1 

188 NeZg_p 7500 5,6 42 KQ�� 2 �[ 3 fZr� 3 

189 Dhe_kh 8500 3,3 28 KQ�� 2 �[ 1 fZr� 4 

190 Ebf[ 8500 10,2 86,7 KQ�� 2 �\ 2 fZr� 1 

191 DjurdZ 8500 6,1 51,9 KQ�� 2 �Z 2 fZr� 1 

192 Dhjimk 8500 7,2 61,2 KQ�� 2 �Z 3 fZr� 2 

193 <bedZ 13250 0,95 12,6 KQ�� 2 �[ 3 fZr� 9 

194 <bedZ 13250 1,6 21,2 KQ�� 2 �[ 3 fZr� 5 

195 <bedZ 13200 1,4 18,5 KQ�� 2 �[ 3 fZr� I 

196 DZ[_e_^_j`� 5000 1 5 KQ�� 2 �Z 3 fZr� I 

197 DZ[_e_^_j`� 10000 1,5 15 KQ�� 2 �Z 3 fZr� 4 

198 DZ[_e_^_j`� 15000 2 30 KQ�� 2 �Z 3 fZr� 3-G��-< 

199 ;ehd 1500 57 85,5 KQ�� 2 hl\� 4 fZr� 1 

200 KlmibpZ 100 15 1,5 KQ�� 2 hl\� 3 fZr� 1 

201 KlmibpZ 50 30,5 1,5 KQ�� 2 hl\� 3 fZr� 2 

202 Hkgh\Zgb_ 2500 14,8 37 KQ�� 2 hl\� 2 fZr� 1 

203 DjurdZ�ih^r� 2500 6,5 16,3 KQ�� 2 hl\� 1 fZr� I 

204 DjurdZ�ih^r� 1250 5,5 6,9 KQ�� 2 hl\� 2 fZr� I 

205 Hkgh\Zgb_ 1250 11,5 14,4 KQ�� 2 hl\� 2 fZr� 1 

206 ;ehd 2200 6,6 14,5 KQ�� 2 hl\� 2 fZr� 1 

207 <deZ^ur 11280 3,5 39,5 KQ�� 2 hl\� 2 fZr� 4 

208 <deZ^ur 10000 7 70 KQ�� 2 hl\� 2 fZr� 2 

209 <deZ^ur 40000 2,5 100 KQ�� 2 hl\� 2 fZr� 4 

210 <deZ^ur 28000 5 140 KQ�� 2 hl\� 2 fZr� 2 

211 <deZ^ur 1000 7 7 KQ�� 2 hl\� 2 fZr� 2 

212 <deZ^ur 6000 6 36 KQ�� 2 hl\� 2 fZr� 2 

213 Dhjimk�nbevl� 61000 3,7 225,7 KQ�� 2 hl\� 3 fZr� 2-G��-< 

214 HihjZ 1300 29 37,7 KQ�� 2 �Z�hl 3 fZr� 1 

215 Rdb\ 400 37 14,8 KQ�� 2 �Z 2 fZr� 1 

216 Rdb\ 400 36 14,4 KQ�� 2 �Z 2 fZr� 1 

217 KZeZadb 650 27,5 17,9 KQ�� 2 �Z 4 fZr� 1 
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218 Ihjr_gv 200 72 14,4 KQ�� 2 �Z 3 fZr� 1 

219 Ihjr_gv 400 97 38,8 KQ�� 2 �Z 3 fZr� 1 

220 Ihjr_gv 230 87 20 KQ�� 2 �Z 3 fZr� 1 

221 DjurdZ 230 46,5 10,7 KQ�� 2 �Z 3 fZr� 1 

222 >bkd�gZ`bfg� 230 30,5 7 KQ�� 2 �Z 3 fZr� 1 

223 >bkd�gZ`bfg� 250 59 14,8 KQ�� 2 �Z 3 fZr� 1 

224 Kl_gdZ�i_j_^gyy 30000 2,6 78 KQ�� 2 hl\� 2 fZr� 1 

225 DjurdZ 30000 7,8 234 KQ�� 2 hl\� 2 fZr� 1 

226 Kl_gdZ�e_\Zy 30000 6,4 192 KQ�� 2 hl\� 2 fZr� 1 

227 Kl_gdZ�aZ^gyy 30000 3,1 93 KQ�� 2 hl\� 2 fZr� 1 

228 Dhehkgbd 30000 4,8 144 KQ�� 2 hl\� 2 fZr� 1 

229 Hkgh\Zgb_ 30000 11,4 342 KQ�� 2 hl\� 2 fZr� 1 

230 DhgnhjdZ 30000 0,5 15 KQ�� 2 hl\� 2 fZr� 4 

231 >\_jdZ�gb`gyy 30000 0,45 13,5 KQ�� 2 hl\� 2 fZr� �I 

232 DhgnhjdZ 30000 0,75 22,5 KQ�� 2 hl\� 2 fZr� 2 

233 >\_jdZ�\_jogyy 30000 0,96 28,5 KQ�� 2 hl\� 2 fZr� 2 

234 WdjZg 30000 0,58 17,4 KQ�� 2 hl\� 1 fZr� 1 

235 HljZ`Zl_ev 30000 1,4 42 KQ�� 2 hl\� 1 fZr� 1 

236 I_j_]hjh^dZ 30000 1,4 42 KQ�� 2 hl\� 1 fZr� I 

237 Dheh^dZ 13300 1,6 121,8 KQ�� 2 hl\� 3 fZr� 5 

238 Ij_kk 40000 3,5 140 KQ�� 2 hl\�  fZr� 1 

239 KlZdZg 1950 25,5 49,7 KQ�� 2 �Z�hl\� 2 fZr� 1 

240 KlZdZg 6300 21,4 134,8 KQ�� 2 �Z�hl\� 3 fZr� 3 

241 KlZdZg 4350 13,6 59,2 KQ�� 2 �Z�hl\� 3 fZr� 2 

242 KlZdZg 70 14,8 1 KQ�� 2 �Z�hl\� 3 fZr� 2 

243 DjurdZ 3240 0,5 1,6 KQ�� 2 hl\� 1 fZr� I 

244 KlhcdZ 13000 4 52 KQ�� 2 hl\� 3 fZr� 3 

245 DjurdZ 80000 1 80 KQ�� 2 hl\� 2 fZr� 7 

246 DjurdZ 180000 1,1 198 KQ15 2 hl\� 2 fZr� 7 

247 KlhcdZ 68439 7,5 513,3 KQ�� 2 hl\� 4 fZr� 2 

248 DjurdZ 68439 2,45 167,7 KQ�� 2 hl\� 2 fZr� 4 

249 KZeZadb 30560 12,3 375,9 KQ�� 2 �Z�h[ 3 fZr� 1 

250 ;hdh\bgZ 17680 15 265,5 KQ�� 2 hl\� 2 fZr� 1 

251 HihjZ�dh]l_c 8840 32,5 287,3 KQ15 2 �[�h�h 4 fZr� 3 

252 Dhjimk�ih^� 1400 26 36,4 KQ�� 2 �Z�hl\� 3 fZr� 1 

253 Dhjimk 3750 110 421,5 KQ�� 2 �[�hl\� 4 fZr� 1 

254 DjurdZ 3750 115 431,2 KQ�� 2 �[�hl\� 4 fZr� 1 
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255 IeblZ 1724 58 100 KQ�� 2  2 dhdbev  

256 ;ZeeZkl 1538 260 400 KQ�� 2  1 dhdbev  

257 NeZg_p 2300 8,9 20,5 KQ�� 2 hl\� 3 fZr� 4 

258 KlmibpZ 2300 1,3 3 KQ�� 2 hl\� 4 fZr� 3 

259 NeZg_p 3100 13 40,3 KQ�� 2 hl\� 3 fZr� 1 

260 KlmibpZ 3100 3,2 9,9 KQ�� 2 hl\� 4 fZr� 3 

261 NeZg_p 3400 18,5 62,9 KQ�� 2 hl\� 3 fZr� 1 

262 KlmibpZ 3500 6,4 22,4 KQ�� 2 hl\� 4 fZr� 2 

263 KlmibpZ 1100 16,6 18,3 KQ�� 2 hl\� 3 fZr� 1 

264 Dhjimk 200 44 8,8 KQ�� 3 hl\� 4 fZr� 1 

265 Dhjimk 60 78,32 4,7 KQ�� 2 �Z 4 fZr� 1 

266 DZj_ldZ 60 75 4,5 KQ�� 2 �[ 3 fZr� 1 

267 DjurdZ 8000 4 32,8 KQ�� 2 hl\� 2 fZr� 2 

268 Dhjimk 4000 32,7 130,8 KQ�� 2 hl\� 2 fZr� 3 

269 IhemfmnlZ 100 5,2 0,5 KQ�� 2 hl\� 1 fZr� 3 

270 IhemfmnlZ 100 4 0,4 KQ�� 2 hl\� 2 fZr� 4 

271 IhemfmnlZ 400 7 2,8 KQ�� 2 hl\� 1 fZr� 2 

272 IhemfmnlZ 400 6 6,3 KQ�� 2 hl\� 2 fZr� I 

273 IhemfmnlZ 350 9 3,2 KQ�� 2 hl\� 2 fZr� I 

274 DjurdZ 1500 4,2 6,3 KQ�� 2 hl\� 1 fZr� 2 

275 IhemfmnlZ 400 14,5 5,8 KQ�� 2 hl\� 2 fZr� 7 

276 IhemfmnlZ 100 16,2 1,6 KQ�� 2 hl\� 2 fZr� 1 

277 IhemfmnlZ 100 19,3 1,9 KQ�� 2 hl\� 1 fZr� 7 

278 IhemfmnlZ 180 21,4 3,8 KQ�� 2 hl\� 2 fZr� 1 

279 KlhcdZ 3400 68,5 232,9 KQ�� 2 hl\� 4 fZr�  

280 DjurdZ 1388 144 200 KQ�� 2 hl\� 4 fZr�  

281 Rdb\ 7000 10 70 KQ�� 2 hl\� 3 fZr� 1 

282 ;ehd 7000 7,4 31,8 KQ�� 2 hl\� 2 fZr� 2 

283 IhemfmnlZ 6855 16,5 113,1 KQ�� 2 hl\� 2 fZr� 1 

284 IhemfmnlZ 6855 7,8 53,5 KQ�� 2 hl\� 2 fZr� I 

285 <deZ^ur 30000 6,6 198 KQ�� 2 hl\� 1 fZr� I 

286 ;ZrfZd 13710 4,6 63,1 KQ�� 2 hl\� 2 fZr� 3 

287 ;ehd 4000 9,8 39,2 KQ�� 2 hl\� 3 fZr� 1 

288 Rlmj\Ze 300 9 2,7 KQ�� 2 hl\� 2 fZr� 1 

289 Dheh^dZ 4500 3,4 16,3 KQ�� 2 hl\� 2 fZr� 3 

290 >bkd 7850 14,4 113 KQ�� 2 hl\� 2 fZr� 1 

291 >bkd 7850 11,6 91,1 KQ�� 2 hl\� 2 fZr� 1 
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LZ[ebpZ�� 

Hleb\db�ba�q_jguo�kieZ\h\�
ijb�ijhba\h^kl\_ 

Hleb\db�ba�e_]dbo�
kieZ\h\�\�f_lZe�
ebq_kdb_�nhjfu 

Hleb\db 

K_jbcgh_��
f_edhk_jbc�
gh_�b�_^b�
gbqgh_��rl� 

FZkkh\h_�b�
djmighk_jbc�

gh_��rl� 

Ih^�
^Z\e_�
gb_f 

<��dh�
dbev 

Hleb\db�
ba� ly`_�
euo�
p\_lguo�
kieZ\h\ 

F_edb_ F_g__���� F_g__��� F_g__�
0,2 

F_g__�
0,1 

F_g__�
0,1 

Kj_^gb_ 1 000 50 1,0 6,0 0,5 

Djmigu_ 5 000 500 6,0 25,0 5,0 

Ly`_eu_ 20 000 ;he__���� ;he__�
6,0 

;he__�
25,0 - 

Hkh[h 
ly`_eu_ ;he__������� - - - - 

 
LZ[ebpZ�� 

=h^h\h_�qbkeh�hleb\hd�h^gh]h�gZbf_gh\Zgby��rl�� 
ijb�ijhba\h^kl\_ 

=jmi�
iu�ih�
fZkk_��
d] 

?^bgbq�
gh_� 
f_g__ 

F_edhk_�
jbcgh_ 

K_jbcgh_ Djmighk_�
jbcgh_ 

FZkkh\h_� 
[he__ 

F_g__�
8 500 501 – 6 000 6 001 – 

30 000 
30 001 –  
200 000 200 001 

8 – 20 300 301 – 3 000 3 001 – 
15 000 

15 001 – 
100 000 100 001 

20 – 
50 200 201 – 2 500 2501 – 

10 000 
10 001 –  
60 000 61 001 

50 – 
100 150 151 – 2 000 2 001 – 

8 700 
8 701 –  
53 000 53 001 

100 –
250 95 96 – 1 400 1 401 – 

7 000 
7 001 –  
37 500 37 500 

250 – 
500 75 76 – 1 000 1 001 – 

4 500 
4 501 – 
25 000 25 001 

500 –  
1 000 50 51 – 600 601 – 

3 000 
3 001 – 
20 000 20 001 

1 000 
–  

2 000 
40 41 – 400 401 – 

2 000 
2 001 – 
13 500 13 500 



 31 

 
LZ[ebpZ�� 

=h^h\h_�dhebq_kl\h�hleb\hd�h^gh]h�gZbf_gh\Zgby��rl��� 
ijb�ijhba\h^kl\_ 

=jmi�
iZ�ih�
fZkk_��
d] 

?^bgbq�
gh_� 
f_g__ 

F_edhk_�
jbcgh_ 

K_jbcgh_ Djmighk_�
jbcgh_ 

FZkkh\h_� 
[he__ 

Eblv_�ih^�^Z\e_gb_f 
>h�

0,63 10 500 10 501 – 
160 000 

160 001 – 
800 000 

800 001 – 
1 000 000 1 000 001 

0,63 -
0,10 10 000 10 001 – 

120 000 
120 001 – 
600 000 

600 001 – 
800 000 800 001 

0,10 -
0,25 9 000 9 001 – 

90 000 
90 001 – 
450 000 

450 001 – 
600 000 600 001 

0,25 -
0,63  6 500 6 501 – 

75 000 
75 001 – 
375 000 

375 001 – 
500 000 500 001 

0,63 -
1,00 4 000 4 001 – 

60 000 
60 001 – 
300 000 

300 001 – 
400 000 400 001 

1,01 -
2,50 3 000 3 001 – 

45 000 
45 001 – 
225 000 

225 001 – 
300 000 300 001  

2,50 -
4,00 2 500 2 501 – 

30 000 
30 001 – 
150 000 

150 001 – 
200 000 200 001 

4,00 -
10,00 1 600 1 601 – 

20 000 
20 001 – 
75 000 

75 001 – 
100 000 100 001 

10,00 
b�[h�
e__ 

650 651 – 
7 000 

7 001 – 
35 000 

35 001 – 
50 000 50 001 

Eblv_�\�dhdbev 
>h�

0,25 500 501 – 4 000 4 001 –  
20 000 

20 001 – 
100 000 100 001 

0,25-
0,63 360 361 – 375 3 751 – 

15 000 
15 001 – 
70 000 70 001 

0,63-
1,00 230 231 – 2 500 2 501 – 

10 000 
10 001 – 
40 000 40 001 

1,00-
2,50 160 161 – 1 550 1 551 – 

6 000 
6 001 – 
20 000 20 001 

2,50-
10,00 110 111 – 1100 1 101 – 

3 000 
3 001 – 
12 000 12 001 

10,00-
25,00 50 51 – 600 601 – 

1 500 
1 501 – 
8 000 8 001 

25,00-
63,00 45 46 – 450 451 – 

1 200 
1 201 – 
6 000 6 001  
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LZ[ebpZ�� 
>_ckl\bl_evguc��jZkq_lguc��]h^h\hc�nhg^�\j_f_gb�jZ[hlu�h[hjm^h\Zgby 

Ijb�h^ghc�

kf_g_ 
Ijb�^\mo�

kf_gZo 
Ijb�lj_o�

kf_gZo 

H[hjm^h\Zgb_ 

I
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b
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l�
g
hf
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g
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vg
h]
h�
�

n
hg

Ẑ�
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�
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hc
�
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hl
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h�
�

n
hg

Ẑ�
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>
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�]
h^
h\
hc
�

n
hg

�̂\
j_
f
_g
b
��q

 

Ebl_cgh_�h[hjm^h\Zgb_� 
P_oh\�f_edhk_jbcgh]h�b�k_jbcgh�
]h�ijhba\h^kl\Z 
P_oh\�djmighk_jbcgh]h�b� �fZkkh�
\h]h�ijhba\h^kl\Z� 
Hkh[h�djmigh_�b� keh`gh_� �i_kdh�
]b^jhdZf_ju�� f_oZgbabjh\Zggu_�
^jh[_f_lgu_� dZf_ju� b� \kljyob�
\Zxsb_� klheu� ]jmahih^t_fgh�
klvx����l� 
<Z]jZgdb� �[ehd� ba� ^\mo� rlmd� k�
mq_lhf�_`_^g_\gh]h�j_fhglZ� 
AZdjulu_� \Z]jZgdb� k� ih^h]j_\hf�
^mlvy�b�hqbkldhc�]Zah\�ijb�h^ghf�
ih^h]j_\Zl_e_�gZ�^\_�\Z]jZgdb 
:\lhfZlbabjh\Zggu_� nhjfh\hq�
gu_�b�kl_j`g_\u_�ebgbb 
:\lhfZlbabjh\Zggu_� Z[jZab\gu_�
ebgbb�^ey�hqbkldb�eblvy 
>m]h\u_�we_dljhi_qb�^ey� �ieZ\db�
klZeb�b�qm]mgZ�\f_klbfhklvx��l� 

0,5 – 1,5 
3,0 – 6,0 
12,0 – 25,0 
 50,0 

 
 
2 
 
- 
 
 
 
 
- 
 
- 
 
 
2 
 
- 
 
- 
 
 
4 
- 
- 
- 

 
 

2030 
 
- 
 
 
 
 
- 
 

2070 
 
 

2030 
 
- 
 
- 
 
 

1985 
- 
- 
- 

 
 

4 
 
5 
 
 
 
 
9 
 
- 
 
 
6 
 

12 
 

10 
 
 
6 
6 
6 
- 

 
 

3975 
 

3975 
 
 
 
 

3770 
 

4140 
 
 

3890 
 

3645 
 

3725 
 
 

3890 
3890 
3890 

- 

 
 
5 
 
7 
 
 
 
 

11 
 
- 
 
 

10 
 

14 
 

12 
 
 
- 

10 
11 
13 

 
 

5900 
 

5775 
 
 
 
 

5525 
 

6490 
 
 

5840 
 

5340 
 

5465 
 
 
- 

5840 
5775 
7620 
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HdhgqZgb_�lZ[e��� 
Ijb�h^ghc�

kf_g_ 
Ijb�^\mo�

kf_gZo 
Ijb�lj_o�

kf_gZo 

H[hjm^h\Zgb_ 
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\
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h
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\
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b
��
q
 

Bg^mdpbhggu_� i_qb� ih\ur_g�

ghc� qZklhlu� ^ey� ieZ\db� klZeb�

\f_klbfhklvx��l� 
0,06 – 2 
6,0 – 25 

Bg^mdpbhggu_� i_qb�

ijhfure_gghc� qZklhlu� ^ey�

ieZ\db�beb�ih^h]j_\Z�b�jhaeb\Z�

qm]mgZ�\f_klbfhklvx��l� 
^h�2,5  
^h���� 

I_qb� ieZ\bevgu_� ^ey� f_^guo�

kieZ\h\� 
I_qb� ieZ\bevgu_� ^ey� Zexfb�

gb_\uo�b�^jm]bo�e_]dbo�kieZ\h\� 
I_qb� l_jfbq_kdb_� k� j_`bfhf�

jZ[hlu� 
g_ij_ju\guf� 
^ebl_evguf� 

I_qb� l_jfbq_kdb_� k� dhjhldbf�

pbdehf�jZ[hlu� 
f_oZgbabjh\Zggu_� 
g_f_oZgbabjh\Zggu_� 

 
 
 
4 
- 
 
 
 
 
3 
- 
 
3 
 
3 
 
 
- 
- 
 
 
- 
- 

 
 
 

1985 
- 
 
 
 
 

2010 
- 
 

1775 
 

2010 
 
 
- 
- 
 
 
- 
- 

 
 
 
6 
7 
 
 
 
 
- 
6 
 
4 
 
4 
 
 
- 
- 
 
 
6 
4 

 
 
 

3890 
3890 

 
 
 
 

3975 
3890 

 
3510 

 
3975 

 
 
- 
- 
 
 

3890 
3975 

 
 
 
- 

12 
 
 
 
 
6 
10 
 
6 
 
6 
 
 

11 
10 
 
 

10 
6 

 
 
 
- 

5710 
 
 
 
 

6100 
5840 

 
5160 

 
5840 

 
 

7800 
7710 

 
 

5840 
5840 
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LZ[ebpZ�� 

Dhwnnbpb_gl� bkihevah\Zgby� hkgh\gh]h�

h[hjm^h\Zgby�Da 
GZbf_gh\Zgb_� 
h[hjm^h\Zgby 

K_jbcgh_� b� f_edhk_�

jbcgh_�ijhba\h^kl\h 
?^bgbqgh_�ijh�

ba\h^kl\h 
IeZ\bevgh_��\Z]jZgdb��we_d�

ljhi_qb 
0,75 – 0,85 0,70 – 0,80 

Kf_k_ijb]hlh\bl_evgh_�hl�

^_e_gb_ 
0,65 – 0,75 0,60 – 0,70 

Nhjfh\hqgh_ 
 0,70 –0,80 0,65 – 0,75 

Kl_j`g_\h_ 
0,65 – 0,75 0,60 – 0,70 

=b^jhdZf_ju��^jh[_f_lgu_�

dZf_ju��hqbklgu_�[ZjZ[Zgu 
0,70 – 0,80 0,65 – 0,75 

 
LZ[ebpZ�� 

=h^gu_�

hleb\db 
Eblgbdb��

keb\�b�[jZd 
@b^dbc�

f_lZee 
M]Zj�b�

ihl_jb 
F_lZeebq_�

kdZy�aZ\ZedZ 
FZjdZ�

kieZ\Z 
% l�]h^ % l�]h^ % l�]h^ % l�]h^ % l�]h^ 

           
           
BLH=H           

 
LZ[ebpZ�� 

Kj_^gbc�m]Zj�b�[_a\ha\jZlgu_�ihl_jb�\�ieZ\bevguo�i_qZo 

M]Zj�b�[_a\ha\jZlgu_�

ihl_jb��� 
Jh^�f_lZeeZ IeZ\bevguc�Z]j_]Zl 

Hkgh\ghc�

ijhp_kk 
Dbkeuc�

ijhp_kk 
K_juc�qm]mg <Z]jZgdZ 

Bg^mdpbhggZy�i_qv 
- 
- 

5 
2 

Dh\dbc�qm]mg <Z]jZgdZ 
<Z]jZgdZ���we�i_qv 

- 
- 

6 
8 

KlZevgh_�����

eblv_ 
FZjl_gh\kdZy�i_qv 
We_dljhi_qv 
FZjl_gh\kdZy�i_qv���we�i_qv 
<Z]jZgdZ���dhg\_jl_j���we�i_qv 
Bg^mdpbhggZy�i_qv 

6 
4 
6 
18 
2 

8 
5 
7 
20 
3 
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Kj_^gbc�\uoh^�]h^gh]h�eblvy�^ey�jZaebqguo�hljZke_c�ijhfure_

HljZkev�ijhfure_gghklbFZl_jbZeu 
Ly`_eh_�
fZrbgh�
kljh_gb_ 

KlZgdh�
kljh_�
gb_ 

FZrb�
ghkljh_�
gb_ 

LjZdlhj�
gh_�b�k�o�
kljh_gb_ 

:\lhfh�
[be_�
kljh_gb_ 

K_juc�qm]mg� 
H[sbc�^ey�f_edh]h��kj_^g_]h�
b�djmigh]h�eblvy 
F_edh_�eblv_ 
Kj_^g__�eblv_ 
Djmigh_�eblv_ 

 
 

75 
66 
69 
77 

 
 

70 
60 
65 
73 

 
 

68 
68 
63 
71 

 
 

67 
60 
65 
70 

 
 

66 
58 
65 
69 

Fh^bnbpbjh\Zgguc�qm]mg� 
<ukhdhijhqguc�qm]mg 
Dh\dbc�qm]mg��\Z]jZgdZ���
we�i_qv� 

73 
68 
 
- 

67 
55 
 
- 

66 
65 
 

48 

65 
66 
 

47 

65 
65 
 

60 
KlZev�m]e_jh^bklZy�k�we�i_qb� 
F_edh_�eblv_ 
Kj_^g__�eblv_ 
Djmigh_�eblv_ 

 
56 
62 
68 

 
58 
58 
60 

 
52 
57 
60 

 
55 
60 
- 

 
52 
54 
- 

KlZev�e_]bjh\ZggZy�k�we�i_qb� 
F_edh_�eblv_ 
Kj_^g__�eblv_ 
Djmigh_�eblv_ 

 
54 
58 
62 

 
48 
52 
- 

 
46 
50 
- 

 
54 
58 
- 

 
60 
62 
- 

KlZev�fZeh]h�[_kk_f_jZ� 
F_edh_�eblv_ 
Kj_^g__�eblv_ 

 
47 
52 

 
45 
48 

 
48 
54 

 
- 
- 

 
- 
- 

 3
5 
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LZ[ebpZ 9 

Lbi�i_qb�
beb�hk�
gh\ghc�
iZjZf_lj�
�\f_klb�
fhklv��l� 

>bZiZahg�
ijhba\h^b�
l_evghklb��

l�q 

MklZgh\�
e_ggZy�

fhsghklv��
d<l��d<⋅:� 

JZkoh^�lhieb�
\Z��d]�l���f3

�l���
we_dljhwg_j�
]bb��d<l⋅q�l 

F_lZeemj]bq_�
kdb_������������

ihdZaZl_eb 

<Z]jZgdb�aZdjulh]h�lbiZ��dhdkh\u_ 
95111 4 – 6 400 
95112 6 – 9 400 
95113 10 – 15 500 
95114 15 – 22 1500 

95115 25 – 32 1500 

Dhdk�����– 140 
Dhdk���ijb�
jh^guc�]Za 

80-120+30-40 

L_fi_jZlmjZ�
\uimkdZ�f_lZe�
eZ������–1550 0K 
M]Zj�b�[_a\ha�
\jZlgu_�ihl_jb�
2,5 –�������JZk�
oh^�ba\_klgydZ�

2,5 – 4 % 

Bg^mdpbhggu_�lb]_evgu_�i_qb�ijhfure_gghc�qZklhlu 

BQL-1/04 0,4 400 
We_dljhwg_j�
]by�����– 700 

BQL-2,5/1 1,25 1000 650 – 700 
BQL-6/1,6 1,9 1600 600 – 650 

BQL-
10/2,5 

3,1 2500 600 – 650 

BQL-
16/2,5 

3,5 2500 600 – 650 

BQL-
12,5/5,6 

11,3 5600 600 – 650 

L_fi_jZlmjZ�
f_lZeeZ�����-
1550 0K��m]Zj�b�
[_a\ha\jZlgu_�
ihl_jb���– 4 % 
�^h�����ijb�
ijbf_g_gbb�����
\�rbol_���
kljm`db� 

Bg^mdpbhggu_�dZgZevgu_�fbdk_ju�^ey�i_j_]j_\Z�b�\u^_j`db 
jZkieZ\e_ggh]h�qm]mgZ 

BQDF-2,5 5,9 630 
BQDF-4 11,9 630 
BQDF-6 11,9 630 
BQDF-10 24,6 1260 
BQDF-16 24,5 1260 
BQDF-25 46,8 2520 
BQDF-40 46,8 2000 
BQDF-60 98,0 4000 
BQDF-100 98 4000 

We_dljhwg_j�
]by����– 40 

L_fi_jZlmjZ�
f_lZeeZ���00°K�
Baf_g_gb_�ob�
fbq_kdh]h�kh�
klZ\Z�ijb������
\u^_j`d_������

g_agZqbl_evgh 
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HdhgqZgb_�lZ[e��� 

Lbi�i_qb�
beb�hkgh\�
ghc�iZjZ�
f_lj�

�\f_klb�
fhklv��l� 

>bZiZahg�
ijhba\h^b�

l_evghklb��l�q 

MklZgh\�
e_ggZy�

fhsghklv��
d<l��d<⋅:� 

JZkoh^�lhieb�
\Z��d]�l���f3�l���
we_dljhwg_j�
]bb��d<l⋅q�l 

F_lZeemj]bq_�
kdb_������������

ihdZaZl_eb 

>m]h\u_�we_dljhi_qb�ijyfh]h�^_ckl\by�i_j_f_ggh]h�lhdZ�^ey�qm]mgZ 

GhfbgZev�
gZy�\f_�
klbfhklv�
i_qb��l 

3 

1,65 2000 
We_dljhwg_j�

]by 
550 – 575  

6 2,8 4000 550 – 575  
12 5,1 8000 550 – 575  
25 8 12500 500 

L_fi_jZlmjZ�
f_lZeeZ 

1600 0K��M]Zj�
f_lZeeZ������������b�
[_a\ha\jZlgu_�

ihl_jb 
4 – 6 % 

>m]h\u_�we_dljhi_qb�ihklhyggh]h�lhdZ�^ey�qm]mgZ 

>QIL-��B 1,0 8,0 
We_dljhwg_j�

]by 
500 

>QIL-
��B� 25 16 500 

M]Zj�f_lZeeZ�b�
[_a\ha\jZlgu_�

ihl_jb 
3 – 5 % 

Bg^mdpbhggu_�dZgZevgu_�i_qb�^ey�ieZ\db�qm]mgZ 
<f_klb�
fhklv�i_�

qb��l 
6 

3,9 2000 

10 7,25 4000 
25 - 5000 

We_dljhwg_j�
]by 

500 – 550 

M]Zj�f_lZeeZ�b�
[_a\ha\jZlgu_�

ihl_jb 
2 – 3 % 

FZ]gblh^bgZfbq_kdb_�gZkhku 
F>-�q-1,6 1,6 200 
F>-�q-2,5 2,5 200 
F>-�q-4 4,0 200 
F>-�q-6,3 6,3 200 

We_dljhwg_j]by 
110 – 150 - 

Bg^mdpbhggu_�lb]_evgu_�i_qb�ih\ur_gghc�qZklhlu�^ey�klZeb 

BKL-0,06 0,05 80 We_dljhwg_j]by 
1000 – 1150 

BKL-0,16 0,1 140 1000 – 1150 
BKL-0,25 0,25 250 850 – 900 
BKL-0,4 0,26 350 850 – 900 
BKL-1 0,57 800 775 
BKL-2,5 1,75 2000 775 
BKL-6 3 2500 725 
BKL-10 3,5 4000 725 

L_fi_jZlmjZ�
f_lZeeZ�����°K�
M]Zj�b�[_a\ha�
\jZlgu_�ihl_jb�
5 –������Obfb�
q_kdbc�khklZ\�
ijZdlbq_kdb���
g_�f_gy_lky 
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LZ[ebpZ��� 

<_^hfhklv�jZkoh^Z�fZl_jbZeh\�gZ�]h^h\hc�\uimkd 

FZl_jbZe 
=
h^

h\
h_
�d
h�

eb
q_
kl
\h
��
l 

G
Zk
u
ig

Zy
�

ie
hl
gh

kl
v�
��

l�
 f

3  

K
jh

d�
oj

Z�
g_
gb

y�
�^
g�

 

D
he

bq
_k
l\
h�

f
Zl
_j
bZ
eh

\�
gZ
�k
de
Z^
_�
�l

 

H
[t

_f
��
lÂ
f

3  

<
u
kh
lZ
�

oj
Zg
_g
by
��
f

 

J
Zk
q_
lg
Zy
�

ie
hs

Z^
v�
�f

3  

F_lZeeu 
Ehf 
Eblgbdb�b�[jZd 
Kljm`dZ 
Lhieb\h 
Nexku 
H]g_mihju 

Blh]h 
Nhjfh\hqgu_�
fZl_jbZeu 

Blh]h 

       

 
LZ[ebpZ��� 

Ghjfu�iehsZ^_c�p_oh\uo�deZ^h\uo�gZ�������l�\uimkdZ�hleb\hd��f2 

OZjZdl_j�ijhba\h^kl\Z 

DeZ^h\Zy 
F_edhk_jbc�
gh_�b�_^bgbq�

gh_ 

K_jbcgh_�
b�f_edhk_�
jbcgh_ 

FZkkh\h_�����
b�djmighk_�

jbcgh_ 
 
H[sZy�p_oh\Zy�deZ^h\Zy 
Bgkljmf_glZevgZy�deZ^h\Zy�
h[jm[gh]h�hl^_e_gby 
FZl_jbZevgZy�deZ^h\Zy�hl�
^_e_gby�]jmglh\db 
DeZ^h\Zy�p_oh\h]h�f_oZgbdZ�
b�we_dljbdZ 

<k_]h 

 
1,8 – 2,2 

 
2,3 – 2,7 

 
0,9 – 1,1 

 
3,3 – 3,7 
9,3 – 9,7 

 
1,3 – 1,7 

 
1,5 – 1,9 

 
0,7 – 0,9 

 
2,8 – 3,2 
6,3 – 6,7 

 
0,6 – 0,8 

 
0,8 – 1,0 

 
0,3 – 0,5 

 
1,8 – 2,2 
3,5 – 4,5 
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LZ[ebpZ��� 

Hkgh\gu_�^Zggu_�^ey�jZkq_lZ�kdeZ^h\�nhjfh\hqguo�b�rbolh\uo�fZl_jbZeh\ 

FZl_jbZe 

AZiZk�
ojZg_gby� 

kml� 

H[t_f�
gZy�fZk�

kZ�� 
l� f3 

F_klh�ojZ�
g_gby 

Ij_^_ev�
gZy�\ukhlZ�
ojZg_gby��

f 
I_khd�nhjfh\hqguc�km�
ohc 
=ebgZ�nhjfh\hqgZy� 
KujZy 
KmoZy�fhehlZy 
FZjrZebl�� n_jjhojhfh�
\uc�reZd�� [_glhgbl�� p_�
f_gl 
Hibedb��lhjnygZy�djhr�

dZ 
H]g_mihjgu_�ba^_eby 
Qm]mg� qmrdh\uc�� ehf�
qm]mgguc��������                  
b�klZevghc 
Hloh^u� k\h_]h� ijhba�
\h^kl\Z� �eblgbdb��h[j_a�
db��kljm`dZ������b�^j�� 
Kljm`dZ�ijb\hagZy 
N_jjhkieZ\u 
Nexku� �ba\_klgyd��reZd�
fZjl_gh\kdbc�� ieZ\bdh�
\uc�riZl� 
Dhdk� ebl_cguc�� m]hev�
dZf_gguc 
P\_lgu_� f_lZeeu� � � � � b�
kieZ\u 
H]g_mihjgu_� ihjhrdb��
jZkdbkebl_eb 

45 – 75 
 
 

60 – 90 
30 – 45 

 
 

20 – 30 
 

10 – 20 
20 – 45 

 
 

30 – 45 
 
 

3 – 5 
10 – 15 
30 – 45 

 
 

30 – 45 
 

30 – 45 
 

20 – 30 
 

30 - 45 

1,5 
 
 

1,8 
1,5 

 
 

1,0 
 

0,4 
1,8 

 
 

3,5 – 2,0 
 
 

1,8 – 1,3 
1,0 

3,5 – 2,0 
 
 

1,7 
 

0,5 
 

5,0 – 1,5 
 

1,7 – 1,5 

AZdjhfZ 
 
 

AZdjhfZ 
Kbehk 

 
 

IehsZ^dZ 
 

AZdjhfZ 
IehsZ^dZ 

 
 

AZdjhfZ 
 
 

AZdjhfZ 
AZdjhfZ 
IehsZ^dZ 

 
 

AZdjhfZ 
 

AZdjhfZ 
 

RlZ[_ev 
 

IehsZ^dZ 

10 
 
 

10 
20 
 
 
2 
 
3 
2 
 
 
4 
 
 
4 
3 
2 
 
 
4 
 
4 
 
2 
 
2 
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LZ[ebpZ��� 

GhjfZ�jZkq_lZ�dZl_]hjbb�keh`ghklb�j_fhglZ�h[hjm^h\Zgby�ebl_cguo�����
p_oh\�\�j_fhglguo�_^bgbpZo�gZ�������]h^guo�hleb\hd 

Dhg\_c_jgu_�p_ob DjZgh\u_�p_ob 
Hleb\db� fZkkhc�
f_gvr_�����d] 

Hleb\db� fZkkhc�
f_gvr_������d] 

Hleb\db� fZkkhc�
[hevr_�������d] 

<uimkd�
p_oZ��luk��

l�] 
F W F W F W 

10 – 20 
20 – 30 
30 – 40 
40 – 60 

0,20 
0,19 
0,18 
0,16 

0,14 
0,14 
0,14 
0,14 

0,15 
0,14 
0,12 
0,10 

0,10 
0,10 
0,09 
0,09 

0,14 
0,13 
0,12 
0,10 

0,15 
0,15 
0,14 
0,13 

Ijbf_qZgb_��F�–�ih�f_oZgbq_kdhc�qZklb��W�–�ih�we_dljhl_ogbq_kdhc�qZklb��>ey�
ebl_cguo�p_oh\��bf_xsbo�\�k\h_f�khklZ\_� we_dljbq_kdb_�ieZ\bevgu_�b�l_jfbq_kdb_�
i_qb��ijbf_gyxl�ih\urZxsbc�dhwnnbpb_gl�ih�we_dljhl_ogbq_kdhc�qZklb� 

 
LZ[ebpZ��� 

Ghjfu�^ey�jZkq_lZ�f_`j_fhglgh]h�h[kem`b\Zgby�h[hjm^h\Zgby� 
\�j_fhglguo�_^bgbpZo 

L_ogheh]bq_kdh_�b�ih^t_fgh-ljZgkihjlgh_�
h[hjm^h\Zgb_ Ijhn_kkby�jZ[hqbo 

F W 
>_`mjgu_�ke_kZjb�ih�h[�
kem`b\Zgbx�h[hjm^h\Zgby 
KlZghqgbdb 
KfZaqbdb 
>_`mjgu_�we_dljbdb 

 
350 
1260 
790 

- 

 
- 
- 
- 

770 
 

LZ[ebpZ��� 
Ghjfu�iehsZ^_c�p_oh\uo�wdkij_kk-eZ[hjZlhjbc 

IehsZ^v�eZ[hjZlhjbb��f2 
<b^�kieZ\Z 

Fhsghklv�p_oZ��
luk��l Obfbq_kdhc����

b�ki_dljZevghc 
Nhjfh\hqguo�
fZl_jbZeh\ 

Qm]mg 
Qm]mg 
Qm]mg 
KlZev 
KlZev 
KlZev 

>h��� 
>h��� 
>h��� 
>h��� 
>h��� 
>h��� 

72 
72 
108 
72 
72 
108 

24 
36 
54 
24 
36 
54 

÷��������� 
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LZ[ebpZ��� 
Ljm^h_fdhklv�hij_^_e_gby�wdkij_kk-ZgZebaZ�klZeb�b�qm]mgZ 

KieZ\ 
Dhebq_kl\h�we_f_g�
lh\��hij_^_ey_fuo�
wdki_j_kk-ZgZebahf 

Ljm^h_f�
dhklv�ZgZ�
ebaZ��q_e�-q 

Dhebq_kl\h�ZgZebah\�hl�
dZ`^hc�ieZ\db 

Qm]mg 
 
 
 

KlZev�m]�
e_jh^bklZy 
KlZev�e_�
]bjh\Zg�
gZy 

4 (C, Si, Mn, S) 
 
 
 

3 (C, Si, Mn) 
 

��b�[he__� 
(C, Mn, S��e_]bjmx-
sb_�we_f_glu� 

0,4 
 
 
 

0,4 
 

0,7 

Ijb�ieZ\d_�\�\Z]jZgd_�
h^bg-^\Z�jZaZ�\�qZk��^mi�
e_dk-ijhp_kkhf��-  ljb-
q_luj_�jZaZ 
Ljb-q_luj_�jZaZ 
 
Q_luj_-iylv�jZa 

 
LZ[ebpZ��� 

L_ogheh]bq_kdb_�]jmiiu�kl_j`g_c�\�k_jbcghf�ijhba\h^kl\_ 

L_ogheh]bq_kdb_�
]jmiiu�kl_j`g_c 

FZdkbfZevgZy�fZkkZ�
kl_j`g_c��d] 

FZdkbfZevgu_�]Z[Z�
jblgu_�jZaf_ju�kl_j`�

g_\h]h�ysbdZ��ff 

I 
II 
III 
IV 
V 
VI 
VII 
VIII 
IX 

2,5 
6,0 
16 
40 
100 
250 
600 

1 000 
2 500 

320×250×150×300 
400×320×230×400 

630×500×445 
800×630×495 
1000×800×555 
750×550×320 
1100×700×350 
1600×1100×500 
2350×1500×600 

 
LZ[ebpZ��� 

JZkij_^_e_gb_�kl_j`g_c�ih�]jmiiZf�b�kihkh[Zf�bo�ba]hlh\e_gby 

Dhebq_kl\h�kl_j`g_c��rl 
L_ogheh]b�

q_kdb_�
]jmiiu�
kl_j`g_c 

Kj_^gyy�
fZkkZ�

kl_j`g_c��
d] 

Kihkh[�
ba]h�
lh\e_�
gby 

<�
]h^ 

GZ�ihlhq�
ghc�ebgb 

GZ�fZrbg_�
fh^«« 

….. 

………. 
………. 
BLH=H� 
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LZ[ebpZ��� 
Ghjfu�jZkq_lgh]h�dhebq_kl\Z�kl_j`g_c�gZ���l�]h^gh]h�eblvy�^ey�k_jbcgh]h�� 

f_edhk_jbcgh]h�b�_^bgbqgh]h�ijhba\h^kl\Z 

=jmiiu�kl_j`g_c��d] 
�\�kdh[dZo�^f3) 

GhjfZ�rlmd��\�kdh[dZo�^f3
�kf_kb��^ey�]jmii�����

hleb\hd�ih�fZkk_��d] 

Ij_^_eu 
Kj_^�
gyy�\_�
ebqbgZ 

0 – 20 
20 – 
100 

10 – 
500 

500 – 
1000 

1000 – 
2000 

2000 – 
5000 

1,0 
(0,5) 

0,5 
(0,3) 

31,0 
(9,3) 

11,0 
(3,3) 

5,0 
(1,5) 

4,3 
(1,3) 

1,7 
(0,5) 

1,7 
(0,5) 

1,0 - 2,5 
(0,6 – 1,5) 

1,75 
(1,05) 

16,0 
(16,7) 

4,5 
(4,7) 

4,5 
(4,7) 

3,5 
(3,7) 

1,4 
(1,5) 

0,6 
(0,6) 

2,5 – 6,0 
(1,5 – 3,5) 

4,25 
(2,5) 

12 
(30,6) 

11 
(28,0) 

3,7 
(9,5) 

2,0 
(5,1) 

1,8 
(4,6) 

1,2 
(3,0) 

6,0 – 10,0 
(3,5 – 6,0) 

8,0 
(4,75) 

1,5 
(7,0) 

4,4 
(21,0) 

4,3 
(20,0) 

3,3 
(16,0) 

1,1 
(15,3) 

1,0 
(4,8) 

10,0 – 16,7 
(6,0 – 10,0) 

13,35 
(8,0) 

0,4 
(3,0) 

2,1 
(16,8) 

2,7 
(21,6) 

1,9 
(15,5) 

1,8 
(14,0) 

0,4 
(3,2) 

16,7 – 25,0 
(10,0 – 15,0) 

20,85 
(12,5) 

0,4 
(5,0) 

1,1 
(13,8) 

1,6 
(18,8) 

2,2 
(27,5) 

3,5 
(44,0) 

1,6 
(20,0) 

25,0 – 40,0 
(15,0 – 24,0) 

32,5 
(19,5) 

0,3 
(5,9) 

2,3 
(45,0) 

2,7 
(52,6) 

1,4 
(27,3) 

1,2 
(23,4) 

1,1 
(21,4) 

40,0 – 60,0 
(24,0 – 36,0) 

50,0 
(30,0) 

- 
- 

0,5 
(15,0) 

2,1 
(62,0) 

1,8 
(54,0) 

1,0 
(30,0) 

0,7 
(21,0) 

60,0 – 100,0 
(36,0 – 60,0) 

80,0 
(48,0) 

- 
- 

0,3 
(14,4) 

1,5 
(72,0) 

2,2 
(106,0) 

2,3 
(110,0) 

2,7 
(130,0) 

 
LZ[ebpZ��� 

=jmiiZ�
hleb\hd�
ih�fZkk_��

d] 

JZaf_j�hihdb�������
\�k\_lm��ff 

Kj_^gyy�f_lZeeh�
_fdhklv�nhjfu�
ih�fZkk_�]h^guo�

hleb\hd��d] 

FbgbfZevguc�]h^h�
\hc�\uimkd�hleb\hd�
�luk�l�]h^��^ey�hj]Z�

gbaZpbb�ihlhdZ 
8 
20 
50 
 

20 – 100 
50 – 250 
100 – 500 

���o���o������� 
900o���o������� 
���o���o������� 
����o���o������� 
����o����o������� 
����o����o������� 
����o����o������� 

8 
25 
27 
35 
110 
200 
400 

4,0 
8,0 
8,0 
8,0 
9,0 
12,0 
12,0 
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LZ[ebpZ��� 

Lbi�fZrbg� 
fh^_ev 

F
Zd
kb
f
Ze
vg
Zy
�f
Zk
kZ
�  

kl
_j
`
gy
��
d]

 

J
Za
f
_j
u
�k
l_
j`

g_
\h
�

]h
�y
s
bd

Z�
�f
f

 

I
jh
ba
\h
^b

l_
ev
gh

kl
v�

f
Zr

bg
��
kt
_f

h\
�q

 

=
Z[
Zj
bl
u
�f
Zr

bg
u
��
f

 

M
kl
Zg
h\
e_
gg

Zy
�

f
hs

gh
kl
v�
�d
<
l  

H^ghihabpbhggZy�ihem�
Z\lhfZlbq_kdZy�fZrbgZ�

����: 
10,0 

450×70× 
×400 

15-
25 

2,18×1,96× 
×2,66 

24,0 

H^ghihabpbhggZy�ihem�
Z\lhfZlbq_kdZy�fZrbgZ�

4720 
40,0 

800×150×
×400 

20-
30 

2,55×3,5× 
×2,5 

51,0 

>\moihabpbhggZy�ihemZ\�
lhfZlbq_kdZy�fZrbgZ�

�����;-2 
2,5 

220×75× 
×200 

40-
60 

1,66×1,36× 
×2,39 

8,0 

>\moihabpbhggZy�ihemZ\�
lhfZlbq_kdZy�fZrbgZ�

4710 
6,0 

320×80× 
×250 

40-
60 

1,89×1,47× 
×2,39 

16,0 

>\moihabpbhggZy�ihemZ\�
lhfZlbq_kdZy�fZrbgZ�

����: 
16,0 

830×320×
×100 

35-
40 

3,38×3,02× 
×2,8 

41,0 

Q_luj_oihabpbhggZy�Z\�
lhfZlbq_kdZy�fZrbgZ�

����: 
25,0 

630×600×
×140 

40-
90 

3,97×3,3× 
2×,82 

174,0 

<hkvfbihabpbhggZy�Z\�
lhfZlbq_kdZy�fZrbgZ�

����; 
1,0 

200×40× 
×110 

200-
360 

2,3×2,33× 
×2,2 

30,0 

<hkvfbihabpbhggZy�Z\�
lhfZlbq_kdZy�fZrbgZ 

����: 
2,5 

330×80× 
×200 

150-
220 

3,6×3,6× 
×2,29 

56,0 

<hkvfbihabpbhggZy�Z\�
lhfZlbq_kdZy�fZrbgZ�

����: 
6,0 

400×300×
×100 

150-
180 

4,08×3,15× 
×2,8 

140 

<hkvfbihabpbhggZy�Z\�
lhfZlbq_kdZy�fZrbgZ�

����K 
16,0 

600×400×
×100 

140-
160 

4,7×3,85× 
×2,9 

140,0 
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HdhgqZgb_�lZ[e���� 

Lbi�fZrbg� 
fh^_ev 

F
Zd
kb
f
Ze
vg
Zy
�

f
Zk
kZ

 
kl
_j
`
gy
�
d]

JZ
af

_j
u
�k
l_
j`

g_
�

\h
]h
�y
s
bd
Z�
�f
f

 

I
jh
ba
\h
^b

l_
ev

-
gh

kl
v�
f
Zr

bg
��

kt
_f

h\
�q

=
Z[
Zj
bl
u

 
f
Zr

bg
u
��
f

 

M
kl
Zg
h\
e_
gg

Zy
�

f
hs

gh
kl
v�
�d
<
l  

Dhfie_dk�h[hjm^h\Zgby�
^ey�ba]hlh\e_gby�kl_j`g_c�

ba�OLK���MK� 
6,0 

400×300×
×320 

6-10 - - 

Dhfie_dk�h[hjm^h\Zgby�
^ey�ba]hlh\e_gby�kl_j`g_c�

ba�OLK��MK��� 
250 

1250× 
×1000× 

×450 
8-12 - - 

:\lhfZlbabjh\ZggZy�
kl_j`g_\Zy�ebgby�k�hl\_j�
`^_gb_f�\�hkgZkld_�E��O���

4332 1112 

50,0 
800×630×

×500 
50,0 - - 

:\lhfZlbabjh\ZggZy�
kl_j`g_\Zy�ebgby�k�hl\_j�

`^_gb_f�\�hkgZkld_�
E���O���������� 

110 
1000× 

×800×560 
40,0 - - 

Ebgby�dhfie_dkgZy�Z\lh�
fZlbabjh\ZggZy�ih\ur_g�
ghc�gZ^_`ghklb�^ey�ba]h�
lh\e_gby�kl_j`g_c�fZkkhc�
^h�����d]�EO������������ 

100 
1000× 

×800×560 
30,0 - - 

Kl_j`g_\Zy�fZrbgZ�^ey�
ba]hlh\e_gby�kl_j`g_c�ba�

OLK���23 
6,0 

350×250×
×320 

80-
100 

- - 

>_kylbihabpbhggZy�Z\lh�
fZlbq_kdZy�fZrbgZ�^ey�

ba]hlh\e_gby�h[hehqdh\uo�
kl_j`g_c�:PBK�–��; 

1,0 - 
150-
240 

4,66×2,42× 
×2,52 

88,6 

H^ghihabpbhggZy�Z\lhfZ�
lbq_kdZy�fZrbgZ�^ey�ba]h�
lh\e_gby�h[hehqdh\uo�

kl_j`g_c�M-900 

15,0 
762×508×

×500 
80 

4,16×1,86× 
×2,0 

80,0 
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LZ[ebpZ��� 
Hij_^_e_gb_�]h^h\h]h�dhebq_kl\Z�nhjf 

FZkkZ 
H[t_f�
nhjf��f3  

G
hf
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_l
Ze
b  

>
_l
Ze
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H
^g
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G
Z�
]h
^h

\m
x
�

ij
h]
jZ
f
f
m  

 IhlhqgZy�
ebgby���� 

b�l�^� 

          

LZ[ebpZ��� 

OZjZdl_jbklbdZ�fZrbg��Z\lhfZlbq_kdbo��ebgbc 
Fh�
^_ev� 
dh^ 

JZaf_j�
hihdb� 
ff 

Ijhba\h�
^bl_ev�
ghklv��
hihd�q 
�l�q�beb  

f3)  
FZrbgZ�nhjfh\hqgZy�ig_\fZlbq_kdZy�\kljyob�
\Zxs_-ij_kkh\Zy�[_a�ih\hjhlZ�ihemnhjfu 

 
22111 

 
500×400 

 
145 

�������������������������Lh�`_ 22112 600×500 120 
                         >>   >> 22113 800×700 110 
                         >>   >> 22114 1000×800 90 
FZrbgZ�nhjfh\hqgZy�ig_\fZlbq_kdZy�\kljyob�
\Zxs_-ij_kkh\Zy�k�ih\hjhlhf�ihemnhjfu����������������

 
22211 

 
500×400 

 
100 

�������������������������Lh�`_ 22212 600×500 100 
                          >>   >> 22213 800×700 80 
                          >>   >>  �����: 1000×800 75 
Dhfie_dkgZy�Z\lhfZlbq_kdZy��ebgby�nhjfh\db��
aZeb\db�b�\u[b\db�gZ�[Za_�lj_oihabpbhgguo�q_e�
ghqguo�\kljyob\Zxs_-ij_kkh\uo�nhjfh\hqguo�
Z\lhfZlh\��^ey�ba]hlh\e_gby�hleb\hd�kh�kj_^g_c�
fZkkhc�^h����d] 

��E���� 
�D<�
301)  

1000×800 240 

�Dhfie_dkgZy� Z\lhfZlbq_kdZy� ebgby� nhjfh\db��
aZeb\db�b�\u[b\db�gZ�[Za_�ijhoh^guo�h^ghihab�
pbhgguo�\kljyob\Zxs_-ij_kkh\uo�nhjfh\hqguo�
Z\lhfZlh\� ^ey� ba]hlh\e_gby� hleb\hd� kh� kj_^g_c�
fZkkhc�^h����d]���������� 

   
BNE-
225 

 
900×600 

 
250 
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HdhgqZgb_�lZ[e� 23 

OZjZdl_jbklbdZ�fZrbg��Z\lhfZlbq_kdbo��ebgbc 
Fh�
^_ev� 
dh^ 

JZaf_j�
hihdb� 
ff 

Ijhba\h�
^bl_ev�
ghklv��
hihd�q 
�l�q�beb��

f3) 
 Dhfie_dkgZy� Z\lhfZlbq_kdZy� ebgby� nhjfh\db��
aZeb\db�b�\u[b\db�gZ�[Za_�q_luj_oihabpbhgguo�
dZjmk_evguo� \kljyob\Zxs_-ij_kkh\uo� nhjfh�
\hqguo� mklZgh\hd� k� dhf[bgbjh\Zgguf� miehlg_�
gb_f� ^ey� ba]hlh\e_gby� hleb\hd� kh� kj_^g_c�fZk�
khc�^h����d]������� 

 
KBN�
EBK-
BN�
EBK����� 

 
800×700 

 
360 

 

Dhfie_dkgZy� �Z\lhfZlbq_kdZy�ebgby�nhjfh\db�b�
\u[b\db� gZ� [Za_� ijhoh^guo� h^ghihabpbhgguo�
ig_\fhjuqZ`guo� nhjfh\hqguo� ij_kk-Z\lhfZlh\�
^ey� ba]hlh\e_gby� hleb\hd� kh� kj_^g_c�fZkkhc� ^h�
���d]������������ 

 
BE����� 

 
900×600 

 
240 

Dhfie_dkgZy� Z\lhfZlbq_kdZy� ebgby� nhjfh\db��
k[hjdb�nhjf� \� \_jlbdZevgmx� klhidm� b� \u[b\db�
gZ�[Za_�r_klbihabpbhgguo�ij_kkh\uo�nhjfh\hq�
guo�Z\lhfZlh\��klhihqghc�nhjfh\db�^ey�ba]hlh\�
e_gby�hleb\hd�kh�kj_^g_c�fZkkhc�^h����d] 

 
 
:E���
�F 

 
 
500×400 

�����ijb�
lj_o�Z\lh�
fZlZo��\����
l��q��h^bg�
j_a_j\guc� 

�Dhfie_dkgZy� Z\lhfZlbq_kdZy� ebgby� nhjfh\db��
k[hjdb�nhjf�\�\_jlbdZevgmx�klhidm�b� �\u[b\db�
gZ�[Za_�r_klbihabpbhgguo�ij_kkh\uo�nhjfh\hq�
guo�Z\lhfZlh\�klhihqghc�nhjfh\db��^ey�ba]hlh\�
e_gby�hleb\hd�kh�kj_^g_c�fZkkhc�^h����d]���������� 

 
- 

 
800×700 

 
���o��� 

�ijb�h^ghf�
Z\lhfZl_� 

Dhfie_dkgZy� Z\lhfZlbq_kdZy� ebgby� nhjfh\db� b�
\u[b\db�gZ�[Za_�nhjfh\hqguo�[ehd-ebgbc�k�ijh�
oh^gufb� h^ghihabpbhggufb� \kljyob\Zxs_-
ij_kkh\ufb�nhjfh\hqgufb�Z\lhfZlZfb�k�dhf[b�
gbjh\Zgguf� miehlg_gb_f� ^ey� ba]h\e_gby� hleb�
\hd�kh�kj_^g_c�fZkkhc�^h����d]� 

 
 
DE 
�����K
F 

 
 
800×700 

 
 

�����ijb�
^\mo�[ehd-
ebgbyo� 

Dhfie_dkgZy� Z\lhfZlbq_kdZy� ebgby� nhjfh\db� b�
\u[b\db�gZ� [Za_�nhjfh\hqguo� [ehd-ebgbc� k� q_�
luj_oihabpbhggufb� dZjmk_evgufb� \kljyob\Zx�
s_-ij_kkh\ufb� nhjfh\hqgufb� Z\lhfZlZfb� k�
dhf[bgbjh\Zgguf� miehlg_gb_f� ^ey� ba]hlh\e_�
gby�hleb\hd�kh�kj_^g_c�fZkkhc�^h����d]������������� 

 
DE 
22821 

 
500×400 

�����ijb�
^\mo�[ehd-
ebgbyo� 

Dhfie_dkgZy�Z\lhfZlbq_kdZy�ebgby� �nhjfh\db�b�
\u[b\db�gZ� [Za_�nhjfh\hqguo� [ehd-ebgbc� k� q_�
luj_oihabpbhggufb� dZjmk_evgufb� \kljyob\Zx�
s_-ij_kkh\ufb� nhjfh\hqgufb� Z\lhfZlZfb� k�
dhf[bgbjh\Zgguf� miehlg_gb_f� ^ey� ba]hlh\e_�
gby�hleb\hd�kh�kj_^g_c�fZkkhc�^h����d]������������� 

  
DE�
22813     

 
800×700 

 
�����ijb�
^\mo�[ehd-
ebgbyo 

:\lhfZlbq_kdZy� ebgby� nhjfh\db� b� \u[b\db� gZ�
[Za_� fgh]hihabpbhgguo� \kljyob\Zxs_-ij_kkh-
\uo�nhjfh\hqguo�mklZgh\hd�k�dhf[bgbjh\Zgguf�
miehlg_gb_f�b���ieZ\Zxs_c��hkgZkldhc�^ey�ba]h�
lh\e_gby�hleb\hd�kh�kj_^g_c�fZkkhc�^h�����d] 

 
 
E��� 

 
 
100×800 

 
 

120 
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J?DHF?G>:L?EVGUC�;B;EBH=J:NBQ?KDBC�KIBKHD 
 

���Eh]bgh\�B�A��Ijh_dlbjh\Zgb_�ebl_cguo�p_oh\��–�Fbgkd��<ukr��rd���
1975. –�����k� 

���Hkgh\u�ijh_dlbjh\Zgby�ebl_cguo�p_oh\�b�aZ\h^h\���E�B��NZglZeh\��
;�<��Dghjj_��K�B��Q_l\_jmobg�b�^j���ih^�j_^��;�<��Dghjj_��–�F���FZrbgh�
kljh_gb_��������-�����k� 

���Ijh_dlbjh\Zgb_�fZrbghkljhbl_evguo�aZ\h^h\�b�p_oh\��KijZ\���\���l��
L����Ijh_dlbjh\Zgb_�fZrbghkljhbl_evguo�aZ\h^h\�b�p_oh\���Ih^�j_^��<�F��

R_klhiZeZ��–�F���FZrbghkljh_gb_��������–�����k� 
 
 
 
 
 
 

H]eZ\e_gb_ 
H[sb_�iheh`_gby�«««««««««««««««««««««««��� 
 
IjZdlbq_kdZy�jZ[hlZ����� J:KQ?L�H;HJM>H<:GBY 
IE:<BEVGH=H�MQ:KLD: ……………………………………………….… 
 
IjZdlbq_kdZy�jZ[hlZ������IJH?DLBJH<:GB? 
KDE:>KDBO�IHF?S?GBC�««««««««««««««……..…… 
 
IjZdlbq_kdZy�jZ[hlZ������IJH?DLBJH<:GB? 
<KIHFH=:L?EVGUO�KEM@;�«««««««««««««««�«�. 
 
IjZdlbq_kdZy�jZ[hlZ������J:KQ?L�H;HJM>H<:GBY 
KL?J@G?<H=H�HL>?E?GBY�««««««««««««««….……. 
 
IjZdlbq_kdZy�jZ[hlZ������J:KQ?L�H;HJM>H<:GBY 
NHJFH<HQGH-A:EB<HQGH-<U;B<GUO�HL>?E?GBC�«………… 
 
IJBEH@?GB?……………………………………………………………….. 
 
J?DHF?G>:L?EVGUC�;B;EBH=J:NBQ?KDBC�KIBKHD …………. 
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IJH?DLBJH<:GB?�B�J?DHGKLJMDPBY 
EBL?CGUO�P?OH< 

 
F_lh^bq_kdb_�mdZaZgby�d�ijZdlbq_kdbf�aZgylbyf 

 
KhklZ\bl_ev 

DHJH=H>H<�Xjbc�>fbljb_\bq 
Hl\_lkl\_gguc�aZ�\uimkd�-�aZ\��dZn��Ijhn_kkhj�<�:��D_qbg 

 
�J_^Zdlhj�?�:��:fbjk_cb^h\Z 
Dhjj_dlhj�<�<��=mjh\Z 

Dhfivxl_jgZy�\_jkldZ�?�=��JZ^q_gdh 
 

EJ������������Ih^ibkZgh�\�i_qZlv���������� 
NhjfZl���o�������;mfZ]Z�^ey�fgh`bl��l_ogbdb��=ZjgblmjZ�LZcfk� 

I_qZlv�hnk_lgZy��Mke��i_q��e���������Mq�-ba^�e��������LbjZ`�����wda� 
AZdZa 

 

J_^Zdpbhggh-ba^Zl_evkdbc�dhfie_dk 
<eZ^bfbjkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ� 

 

��������<eZ^bfbj��me��=hjvdh]h�����  
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M>D����������������������������� 
 
 
 

J_p_ga_gl 
DZg^b^Zl�l_ogbq_kdbo�gZmd��^hp_gl 

<eZ^bfbjkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ 
B�D��DZeebhibg 

 
 
 

 
 
 

I_qZlZ_lky�ih�j_r_gbx�j_^Zdpbhggh-ba^Zl_evkdh]h�kh\_lZ 
<eZ^bfbjkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ 

 
 

 
 
 
 
 
 
 

Ijh_dlbjh\Zgb_�b�j_dhgkljmdpby�ebl_cguo�p_oh\��F_lh^��mdZaZgby�
d� ijZdlbq_kdbf� aZgylbyf� �� <eZ^bf�� ]hk�� mg-l�� Khkl�� X�>�� Dhjh]h^h\�������
<eZ^bfbj��������48�k� 

 
Kh^_j`Zl�\ZjbZglu�khklZ\e_gby�ijhba\h^kl\_gguo�ijh]jZff�hkgh\guo�hl^_e_gbc�

ebl_cguo�p_oh\���\u[hjZ�h[hjm^h\Zgby�b�jZkq_l�_]h�dhebq_kl\Z��� 
Ij_^gZagZq_gu� ^ey� klm^_glh\� \ukrbo� mq_[guo� aZ\_^_gbc� \k_o� nhjf� h[mq_gby�

ki_pbZevghkl_c��������–�ebl_cgh_�ijhba\h^kl\h�q_jguo�b�p\_lguo�f_lZeeh\�b��������– 
fZrbgu�b�l_ogheh]by�ebl_cgh]h�ijhba\h^kl\Z� 

 
�������������������������������������������������������������������M>D����������������������������� 
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<eZ^bfbjkdbc�]hkm^Zjkl\_gguc�mgb\_jkbl_l 

 
 
 
 
 
 
 
 
 
 
 
 
 

IJH?DLBJH<:GB?�B�J?DHGKLJMDPBY�
EBL?CGUO�P?OH< 

 

 
F_lh^bq_kdb_�mdZaZgby�d�ijZdlbq_kdbf�aZgylbyf 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

<eZ^bfbj����� 



 

 

 

52 

                                                           
Fbgbkl_jkl\h�h[jZah\Zgby�Jhkkbckdhc�N_^_jZpbb 

<eZ^bfbjkdbc�]hkm^Zjkl\_gguc�mgb\_jkbl_l 
DZn_^jZ�ebl_cguo�ijhp_kkh\�b�dhgkljmdpbhgguo�fZl_jbZeh\ 

 
 
 
 
 
 
 
 
 
 

IJH?DLBJH<:GB?�B�J?DHGKLJMDPBY�

EBL?CGUO�P?OH< 
 

F_lh^bq_kdb_�mdZaZgby�d�ijZdlbq_kdbf�aZgylbyf 
 
   
 

                                                                        
��������������������������������������������������������������������������KhklZ\bl_ev 

                                                            ��������������X�>��DHJH=H>H< 
 

 
 
 
 
 
 
 
 

 
 

 
 

<eZ^bfbj����� 


