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 A. S. Varlakov

GENESIS OF THE BERDYASHSKII RAPAKIVI MASSIF
(SOUTH URALS)

There are some confirmations that genesis of the Berdyaushskii massif
is poligenic-metasomatic. K-Si metasomatism was a very important process in
formation of rapakivi, so there are a lot of porphyroblastic ovoids of potash
feld spar and quartz in it. It is supposed that zonal structure of the massif from
periphery to centre (granite–granite-rapakivi–syenite-rapakivi–syenite) is a
result of zonal basalt-orthophyric composition of primary rocks in the massif
with metasomatism. In deep parts of the massif in matrix there are palingenic
processes with inheritance of ovoids that disappear in some parts and rocks are
replaced by medium-grained and coarse-grained granites of magmatic genesis.

;_j^ymrkdbc�fZkkb\� gZoh^blky� gZ� aZiZ^ghf� kdehg_�X`-
gh]h�MjZeZ�\�ij_^_eZo�;Zrdbjkdh]h�f_]Zglbdebghjby��?]h�h\Zev-
gh_�\�ieZg_�l_eh�rbjbghc����²����df�ijhke_`b\Z_lky�gZ���²��

df�\�k_\_jh�\hklhqghf�gZijZ\e_gbb�kh]eZkgh�k�h[sbf�aZe_]Zgb_f

\f_sZxsbo� jbn_ckdbo� l_jjb]_gguo� b� dZj[hgZlguo� lhes�� GZ

k_\_jh�\hklhd_�b�\hklhd_�fZkkb\�bf__l�Zdlb\guc�dhglZdl�k�^heh-
fblZfb�b�Zkib^gufb�keZgpZfb�kZldbgkdhc�k\blu��Z�ih�aZiZ^ghfm

djZx�hg�\^hev�jZaehfZ�]jZgbqbl�k�dZlZ\kdbfb�b�abevf_j^Zdkdbfb

d\ZjpblZfb�b�f_j]_eyfb�

Ih^jh[gu_� k\_^_gby� h� kljh_gbb� b� i_ljheh]bq_kdbo� hkh-
[_gghklyo� ;_j^ymrkdh]h� fZkkb\Z� ijb\_^_gu� \� h[klhyl_evghc

fhgh]jZnbb� :�� G�� AZ\Zjbpdh]h� >�@�� mklZgh\b\r_]h� _]h� dhgp_g-
ljbq_kdb�ahgZevgh_�b�\_kvfZ�g_h^ghjh^gh_�kljh_gb_��I_jbn_jby

fZkkb\Z� keh`_gZ� ij_bfms_kl\_ggh� ]jZgblZfb�jZiZdb\b�� Z� p_g-
ljZevgmx�qZklv�aZgbfZxl�kb_gblu�b�kb_gbl�^bhjblu�k�i_j_oh^-
ghc� nZpb_c� d� ]jZgblhb^Zf� d\Zjp_\ufb� kb_gblZfb� b� kb_gbl�

jZiZdb\b��<�x`ghc�ijbhk_\hc�qZklb�fZkkb\Z�gZoh^ylky�g_[hev-
rb_�l_eZ�g_n_ebgh\uo�kb_gblh\��Kj_^b�]jZgblh\��djhf_�jZiZdb-
\b�\u^_e_gu�]jm[h�kj_^g_a_jgbklu_�b�`bevgu_�jZaghklb��Kb_gb-
lu�lZd�`_�ih^jZa^_eyxlky�gZ�kj_^g_−�b�djmigha_jgbklu_�b�kb_-
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gbl�ihjnbju�k�nZpb_c�jZiZdb\b��Kb_gbl�ihjnbju��ih�\b^bfhfm�

h[jZamxl�fZ]fZlbq_kdb_�^Zcdb��[he__�jZkijhkljZg_ggu_�g_`_eb

a_jgbklu_�jZaghklb��Hgb�k_dml�]jZgblu�jZiZdb\b��GZjy^m�k�wlbf

ihemqbeb�rbjhdh_�jZkijhkljZg_gb_�dk_gheblu�©l_fguo�f_eZgh-
djZlh\uo�ihjh^��\_kvfZ�jZaghh[jZaguo�—�hl�^bZ[Zah\�^h�lbibq-
guo� ]b[jb^guo� ^bhjblh\uo� b� kb_gblh�^bhjblh\uoª� >��� k�� ���@�

dhlhju_�©hl\_qZxl�ihke_^h\Zl_evguf�klZ^byf�baf_g_gby�hkgh\-
ghc�ihjh^u�ih^�^_ckl\b_f�dbkehc�fZ]fuª��k��������©\f_klh�^bZ-
[Zah\��b��fh`_l�[ulv��]Z[[jh�\hagbdZxl�f_eZ^bhjb^uª��k��������B

\k_�`_�:��G��AZ\Zjbpdbc�>���F�����@�ijbagZ_l��qlh�©g_^hklZlhqgZy

ykghklv�khhlghr_gbc�l_fguo�f_eZghdjZlh\uo�ihjh^��dZd�^bZ[Z-
ah\�� lZd� b� ]b[jb^h\�� k� h^ghc� klhjhgu�� b� jZiZdb\b�—� k� ^jm]hc�

y\ey_lky� hkh[_gghklvx� g_� lhevdh� ;_j^ymrkdh]h�fZkkb\Zª��Wlhl

Z\lhj�jZkkfZljb\Ze� w\hexpbx�fZkkb\Z�\� lZdhc�ihke_^h\Zl_evgh-
klb�²�©bgljmaby�kgZqZeZ�hkgh\ghc��Z�aZl_f�]jZgblghc�fZ]fu��h[jZ-
ah\Zgb_�]b[jb^guo�ihjh^��\hagbdgh\_gb_�jZiZdb\b�−�wlb�ijhp_kku���
ijhbkoh^beb�\�i_j\uc�wlZi�nhjfbjh\Zgby�;_j^ymrkdh]h�rlhdZª��k�

������Ke_^mxsbc�wlZi�aZdexqZeky�\h�\g_^j_gbb�\�p_gljZevghc�qZk-
lb�fZkkb\Z�kb_gblh\hc�bgljmabb��^Z\r_c�gZqZeh�ihjnbjh\b^guf�b

a_jgbkluf�kb_gblZf�b�g_n_ebgh\uf�kb_gblZf.
Kimkly�ihe\_dZ�ihke_�him[ebdh\Zgby�\������]��fhgh]jZnbb

:��G�� AZ\Zjbpdh]h�� ihy\beky� jy^� jZ[hl�� ihk\ys_gguo�;_j^ymr-
kdhfm�fZkkb\m�� \� dhlhjuo� jZkkfhlj_gu� \hijhku� _]h� ]_heh]bq_-
kdh]h� kljh_gby�� i_ljh]jZnbb�� i_ljhobfbb�� ]_hobfbb�� bahlhibb�

]_hojhgheh]bb�b�]_g_abkZ�>�����������������²������²��@�

<��:��Lbf_kdh\� >������@��\�l_q_gb_�g_kdhevdbo�e_l�bamqZ\-
rbc�;_j^ymrkdbc�fZkkb\��jZkkfZljb\Z_l�bklhjbx�_]h�nhjfbjh-
\Zgby� ke_^mxsbf� h[jZahf��H[jZah\Zgb_� bgljmabb� ^bnn_j_gpb-
jh\Zgguo�]Z[[jhb^h\��ke_^hf�\g_^jbeZkv�]jZgblgZy�fZ]fZ��Zkkb-
fbebjh\Z\rZy�ij_^r_kl\mxsb_�hkgh\gu_�ihjh^u�k�h[jZah\Zgb-
_f�]b[jb^guo�ihjh^��<�j_amevlZl_�^bnn_j_gpbZpbb�b�Zkkbfbey-
pbb� ]jZgblgZy�fZ]fZ� w\hexpbhgbjh\ZeZ�^h�kb_gblh\��Iha^g__�\

oh^_�w\hexpbb�]em[bggh]h�hqZ]Z�\g_^jyebkv�s_ehqgu_�fZ]fu�\

lhf�qbke_�hjlhnbjh\uo�b�g_n_ebgh\uo� kb_gblh\��H�f_eZghdjZ-
lh\uo�dk_gheblZo�<��:��Lbf_kdh\�ibr_l�>����F��@���©Hgb�\_jhylgh

ij_^klZ\eyxl� j_ebdlu� djmiguo� lj_sbgguo� bgljmabc� hkgh\ghc

fZ]fu�� bgljm^bjh\Zgguo� b� f_lZfhjnbabjh\Zgguo� ]jZgblZfbª�

Hdheh� �����h[gZ`_gghc�qZklb�fZkkb\Z�ijboh^blky�gZ� ]jZgblu�

jZiZdb\b��kf_gyxsb_ky�d�p_gljm�fZkkb\Z�f_edh−�b�kj_^g_a_jgb-
klufb� kb_gblZfb�� kj_^b�dhlhjuo�\klj_qZxlky�`bevgu_�g_n_eb-
gh\u_�kb_gblu�

>��:��<_ebdhkeZ\bgkdbc� k� khZ\lhjZfb� >�@�� jZkkfZljb\Z_l

h[jZah\Zgb_�;_j^ymrkdh]h�fZkkb\Z�dZd�j_amevlZl�ihke_^h\Zl_ev-
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gh]h�\g_^j_gby� ]jZgblgh�s_ehqguo�^bnn_j_gpbZlh\�[Zablh\h]h

hqZ]Z�� ba� ]em[bgguo� qZkl_c� dhlhjh]h� kgZqZeZ� ihklmiZeb� jZggb_

hkgh\gu_� fZ]fu�� :\lhju� ih^\_j]eb� khfg_gbx� h[hkgh\Zgghklv

hlg_k_gby�;_j^ymrkdh]h�fZkkb\Z�d�nhjfZpbb�jZiZdb\b�

J��A��E_\dh\kdbc�>��@�\�k\h_c�h[h[sZxs_c�jZ[hl_��]^_�hoZ-
jZdl_jbah\ZgZ� nhjfZpby� jZiZdb\b�� jZkkfZljb\Z_l� ;_j^ymrkdbc

fZkkb\� dZd� fgh]hnZagmx� bgljmabx� p_gljZevgh]h� lbiZ�� I_j\hc

nZa_�khhl\_lkl\m_l�\g_^j_gb_�]jZgblh\�jZiZdb\b�k�fgh]hqbke_g-
gufb� \dexq_gbyfb� f_eZghdjZlh\uo� ihjh^�� <h� \lhjmx� nZam

knhjfbjh\Zebkv� kb_gblh�^bhjblu� \u[hj]blh\h]h� lbiZ�� H^gZdh

kb_gblu� b� g_n_ebgh\u_� kb_gblu�� aZgbfZxsb_� p_gljZevgmx

qZklv�fZkkb\Z��h[jZah\Zebkv��kh]eZkgh�Z\lhjm��f_lZkhfZlbq_kdbf

iml_f��J��A��E_\dh\kdbc�ijhy\ey_l�a^_kv�g_ihke_^h\Zl_evghklv�\

k\hbo�]_g_lbq_kdbo�ij_^klZ\e_gbyo��dh]^Z�gZjy^m�k�\ur_�ijb\_-
^_ggufb� jZkkm`^_gbyfb� h� fZ]fZlbq_kdbo� nZaZo� kijZ\_^eb\h

ih^q_jdb\Z_l� j_rZxsmx� jhev� \� kha^Zgbb� ihjh^� lbiZ� jZiZdb\b

f_lZkhfZlbq_kdbo�ijhp_kkh\�� � ©Jy^�bkke_^h\Zl_e_c��\�lhf�qbke_

Z\lhj�� jZkkfZljb\Z_l� ]_g_abk� ihjh^�nhjfZpbb� jZiZdb\b� k� ihab-
pbc� ihklfZ]fZlbq_kdh]h� ij_h[jZah\Zgby� [Zablh\h]h� km[kljZlZª

[14, c. 161].
:�� :�� DjZkgh[Z_\� k� khZ\lhjZfb� >��²��@�� jZa^_eyy� ij_^-

klZ\e_gby� h�fZ]fZlbq_kdhc� ijbjh^_� ;_j^ymrkdh]h�fZkkb\Z�� h^-
gZdh��\ukdZau\Z_l�g_kdhevdh�hlebqgu_�\a]ey^u�>����F����@���©I_l-
jhobfbq_kdb_� b� bahlhigh�]_hobfbq_kdb_� ^Zggu_� ihdZau\Zxl�

qlh� ]eZ\g_crb_� k_jbb� ihjh^� ;_j^ymrkdh]h� fZkkb\Z� �]Z[[jh�

]jZgblgZy� b� g_n_ebg�kb_gblh\Zy�� y\eyxlky� ijhba\h^gufb� dhg-
lbg_glZevguo�fZglbcguo�km[s_ehqguo�[ZaZevlh\uo�fZ]f��knhj-
fbjh\Z\rboky� �]Z[[jh�]jZgblgZy�k_jby��\�j_amevlZl_�fZ]fZlbq_-
kdhc�^bnn_j_gpbZpbb�jZkieZ\Z��hq_gv�[_^gh]h�e_lmqbfb�dhfih-
g_glZfbª��<�^jm]hc�jZ[hl_�ih^q_jdb\Z_lky��qlh�©\k_�ihjh^u�;_j-
^ymrkdh]h�fZkkb\Z��gZqbgZy�hl�]Z[[jh�b�dhgqZy�]jZgblZfb�b�g_-
n_ebgh\ufb� kb_gblZfb�� ih� ^Zgguf� 5E�6U� bahojhggh]h� f_lh^Z

hdZau\Zxlky� �\� ij_^_eZo� lhqghklb�f_lh^Z�� h^gh\hajZklgufb� gZ

mjh\g_� ����±���feg�� e_l�� k� h[s_c� \_ebqbghc� i_j\bqgh]h� hlgh-
r_gby� 87Sr /86Sr =0.7034±�� >���� F�� �@��H^bgZdh\Zy�^Zlbjh\dZ� \k_o
ihjh^�fZkkb\Z�ih^l\_j`^Z_lky�^jm]bfb�g_aZ\bkbfufb�f_lh^Zfb�

©qlh� iha\hey_l� hp_gblv� \hajZkl� ;_j^ymrkdh]h� fZkkb\Z� \� ����±
10 feg�e_lª�>����F����@�

HibjZykv� gZ� i_ljhobfbq_kdb_� ^Zggu_� b� jZkij_^_e_gb_� \

ihjh^Zo�JAW��E��K��;hjh^bg�>�@�iulZ_lky�h[hkgh\Zlv�fh^_ev�nhj-
fbjh\Zgby� ;_j^ymrkdh]h� fZkkb\Z�� kh]eZkgh� dhlhjhc� \k_� qe_gu

k_jbb� jZiZdb\b� �]jZgblu�� kb_gblu� b� ijhf_`mlhqgu_� jZaghklb�
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\hagbdeb�dZd�bgljmab\gu_�^bnn_j_gpbZlu�dhjh\hc�iZebg]_gghc

fZ]fu�fb]fZlbl�qZjghdblh\h]h�ijhbkoh`^_gby��<�hlghr_gbb�`_

[Zablh\�kqblZ_lky��©qlh�jZiZdb\b�b�]Z[[jhb^u�y\eyxlky�ij_^klZ-
\bl_eyfb�]_g_lbq_kdb�jZaebqguo�fZ]fZlbq_kdbo�nhjfZpbcª�>���F�

���@��<�[he__�jZgg_c� jZ[hl_�ml\_j`^Z_lky�� qlh� ©hkgh\gZy�fZkkZ

ihjh^� ;_j^ymrkdh]h� fZkkb\Z� h[jZah\ZeZkv� LQ� VLWX� \� j_amevlZl_

djbklZeebaZpbhgghc�^bnn_j_gpbZpbb�h[s_c�fZ]fuª�>���F������@�

?s_�^Zevr_�\�hljbpZgbb�]_g_lbq_kdh]h�_^bgkl\Z�ihjh^�;_j^ymr-
kdh]h�fZkkb\Z�ihreb�E��:��=Zga__\�b�A��L��DZlZ_\Z�>�@��Hi_jbjmy

i_ljhobfbq_kdbfb� fZl_jbZeZfb�� \� lhf� qbke_� b� ^Zggufb�:��:�

DjZkgh[Z_\Z�k�khZ\lhjZfb� >��@��hgb�ihklZ\beb�ih^�khfg_gb_�km-
s_kl\h\Zgb_�_^bghc�]Z[[jh�]jZgblghc�b�s_ehqghc�k_jbc��Hlgh-
r_gb_� 5E�6U� ^ey� g_n_ebgh\uo� kb_gblh\� ^Z_l� kZfhklhyl_evguc

ijyfhebg_cguc�g_ij_ju\guc�lj_g^��LZdhc�`_�oZjZdl_j��gh�kZfh-
klhyl_evgh_�iheh`_gb_�aZgbfZ_l�5E�6U�lj_g^�[Zablh\�b�^bhjblh\�

hl^_evgh�hl�]jZgblh\��:\lhju��ijbgbfZy�\h�\gbfZgb_�j_amevlZlu

bkke_^h\Zgbc�:��:��DjZkgh[Z_\Z�k�khZ\lhjZfb�>��@��l_f�g_�f_g__

kqblZxl��qlh�©g_kfhljy�gZ�\j_f_ggmx�[ebahklv�b�h[sghklv�]em-
[bggh]h� �\�^Zgghf�kemqZ_�fZglbcgh]h��bklhqgbdZ�\k_o�fZ]fZlb-
q_kdbo�ihjh^�;_j^ymrkdh]h�fZkkb\Z��bo�dhfZ]fZlbqghklv�g_�ih^-
l\_j`^Z_lkyª� >��� F�� ���@��L_f�kZfuf��g_�\hajZ`Zy�ijhlb\�bkoh^-
guo�bahlhigh�]_hobfbq_kdbo�^Zgguo��E��:��=Zga__\�b�A��L��DZlZ_-
\Z�g_�kh]eZkgu�k�j_amevlZlZfb�bo�bgl_jij_lZpbb�

D� \u\h^m� h� ]_l_jh]_gghklb� ihjh^�� keZ]Zxsbo� ;_j^ymr-
kdbc�fZkkb\�ijbreb�X��E��Jhgdbg�b�H��I��E_i_obgZ�>����F�����@�

©GZ[ex^Z_fu_�i_ljhobfbq_kdb_�b� 6U�1G�3E�bahlhigu_�oZjZdl_-
jbklbdb�]Z[[jhb^h\��]jZgblh\�jZiZdb\b�b�g_n_ebgh\uo�kb_gblh\

k\b^_l_evkl\mxl� h� ]_l_jh]_gghklb�bkoh^gh]h� km[kljZlZ�� qlh�ih-
a\hey_l��\�dhg_qghf�blh]_��ml\_j`^Zlv�kdhj__�h�agZqbfhf�jZaeb-
qbb�khhl\_lkl\mxsbo�i_j\bqguo�bklhqgbdh\��g_`_eb�h�bo�]_g_-
lbq_kdhf�_^bgkl\_ª�

LZdbf�h[jZahf��ohly�i_j_qbke_ggu_� Z\lhju�\�p_ehf�ijb-
^_j`b\Zxlky�ij_^klZ\e_gbc�h�fZ]fZlbq_kdhc�ijbjh^_�;_j^ymr-
kdh]h�fZkkb\Z��l_f�g_�f_g__�\ukdZau\Zxl�jZaebqgu_�km`^_gby�h

ijhbkoh`^_gbb�keZ]Zxsbo�_]h�ihjh^��ijb�wlhf�hgb�hibjZxlky�gZ

koh^gu_�bahlhigh�]_hobfbq_kdb_�^Zggu_��Ijboh^blky�dhgklZlb-
jh\Zlv�� qlh� bahlhigu_� b� lhgdb_� ]_hobfbq_kdb_� bkke_^h\Zgby�

b]ghjbjmxsb_� ijyfu_� gZ[ex^_gby� \� h[gZ`_gbyo� b� h[jZapZo

ihjh^��g_�^Zxl�h^ghagZqguo�j_amevlZlh\�� kms_kl\_ggh�jZkoh^yl�

ky�\�blh]h\uo�]_g_lbq_kdbo�\u\h^Zo�
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Jbk�� ��� J_ebd�

lh\uc� ieZ]bhdeZah-
\uc� ihjnbjbl� ba

dk_gheblZ� \� ]jZgb-
lZo�jZiZdb\b�

   K� ZgZebaZlhjhf�
m\_e����

_______________

Kh]eZkgh� gZ-
rbf� ^Zgguf�� hk�

gh\Zgguf� gZ� bam�

q_gbb� ihjh^� fZk�

kb\Z�\�h[gZ`_gbyo�b�rebnZo��k�ijb\e_q_gb_f�ebl_jZlmjguo�fZ-
l_jbZeh\�� ;_j^ymrkdbc� fZkkb\� bf__l� iZebg]_ggh�f_lZkhfZ�

lbq_kdh_� ijhbkoh`^_gb_�� <� _]h� ij_^_eZo� rbjhdh� ijhy\beky

dj_fg_dbkeh�dZeb_\uc� f_lZkhfZlha�� =b[jb^gu_� ihjh^u�� kb_gb-
lh�^bhjblu��kb_gblu��kb_gbl��b�]jZgblu�jZiZdb\b�\�lhf�\b^_��dZd

hgb�ij_^klZ\e_gu�\�fZkkb\_��ke_^m_l�jZkkfZljb\Zlv�dZd�j_amevlZl

f_lZkhfZlbq_kdbo� ij_h[jZah\Zgbc� bkoh^guo� ij_^iheh`bl_evgh

hjlhnbj�[ZaZevlhb^guo�ihjh^��kf��gb`_���GZb[he__�gZ]ey^guf�b

m[_^bl_evguf� k\b^_l_evkl\hf� ijhy\e_gby� dj_fg_dbkeh�

dZeb_\h]h� f_lZkhfZlhaZ� y\ey_lky� jZa\blb_� \� fgh]hqbke_gguo

[Zablh\uo�dk_gheblZo� �jbk�� ���b�f_eZghdjZlh\uo�]b[jb^guo�ih-
jh^Zo�jZagh]h�khklZ\Z�f_lZ[eZklh\uo�h\hb^h\�dZeb_\h]h�ihe_\h-
]h�riZlZ�b�d\ZjpZ�dZd�jZa^_evgh��lZd�b�kh\f_klgh�\�jZaguo�dheb-
q_kl\_gguo� khhlghr_gbyo�� Ijb� wlhf� f_lZ[eZklh\u_� h\hb^u� \

jZiZdb\b�b�\�[Zablh\uo�hklZgpZo���jbk������g_��jZaebqZxlky��gb�ih

______________________

Jbk�����JZa\blb_�f_-
lZ[eZklh\uo� h\hb^h\

dZeb_\h]h� ihe_\h]h�riZ-
lZ� ih� Zihihjnbjblh\hc

ieZ]bhdeZa�jh]h\hh[fZg-
dh\hc�ihjh^_�
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khklZ\m�� gb� ih� nhjf_� b� jZaf_jm�� Khhl\_lkl\_ggh� bkdexqZ_lky

fZ]fZlbq_kdbc�]_g_abk�h\hb^h\��Z��k�^jm]hc�klhjhgu��koh^kl\h�bo

\� ihjh^Zo� jZagh]h� khklZ\Z� ]h\hjbl� h� _^bgkl\_� ijhbkoh`^_gby�

Hq_\b^gh��lhevdh�f_lZkhfZlbq_kdhc�ijbjh^hc�dZeb_\h]h�ihe_\h-
]h� riZlZ� \� ]b[jb^guo� ihjh^Zo� fh`gh� h[tykgblv� g_^hmf_gb_�

\ukdZaZggh_�:��G��AZ\Zjbpdbf�>���F�����@���©Dhebq_kl\h�_]h�g_ih-
klhyggh�b�g_j_^dh�\ur_�lh]h��dhlhjh_�fh`gh�h`b^Zlv�\�ihjh^Zo

klhev�f_eZghdjZlh\uoª��<h�fgh]bo�]b[jb^guo�ihjh^Zo�©hjlhdeZa

b�d\Zjp��_keb�hgb�ijbkmlkl\mxl��²�ibr_l�^Ze__�:��G��AZ\Zjbp-
dbc��²�dZ`mlky�qm`^ufb�ihjh^_ª� >��� F�� ���@��:��G��AZ\Zjbpdbc

[ebadh� klhye� d� ihgbfZgbx� jheb�f_lZkhfZlbq_kdbo� ijhp_kkh\� \

h[jZah\Zgbb� ihjh^� fZkkb\Z�� dh]^Z� ibkZe�� � ©<h� \lhjmx� klZ^bx

[he__�kbevgh]h�baf_g_gby�ihjh^�fu�\b^bf�ijhiblu\Zgb_�__�fb-
g_jZevgufb� we_f_glZfb� ]jZgblZ�� � s_ehqghc� ihe_\hc� riZl� b

d\Zjp� jZa\b\Zxlky� kj_^b� ieZ]bhdeZah\h�jh]h\hh[fZgdh\uc�fZk-
kuª�>���F�����@�

<� klZlv_� jZkkfZljb\Z_lky� Zj]mf_glZpby�� k\b^_l_evkl\mx-
sZy� \� ihevam� \ukdZaZgguo� ij_^klZ\e_gbc��GZ� jbk�� �� ijb\_^_gZ

nhlh]jZnby�h[gZ`_gby�� ]^_�gZ[ex^Z_lky�dk_ghebl�^bZ[ZaZ� k�hl-
^_evgufb�f_lZ[eZklZfb�dZeb_\h]h�ihe_\h]h�riZlZ��gZoh^ys_]hky

kj_^b� kb_gbl�jZiZdb\b�djbilh\hc� kljmdlmju��Ijhp_kk�dZebriZ-
lbaZpbb�[Zablh\�gZ]ey^gh�fh`gh�\b^_lv�gZ�nhlh]jZnbb�h[jZapZ

�jbk�����b�hkh[_ggh��jbk������]^_�f_lZdjbklZeeu�dZeb_\h]h�ihe_\h-
]h�riZlZ�� hdjm`_ggu_�ij_ju\bklhc� heb]hdeZah\hc� dZcfhc�� jZa-
\b\Zxlky�\�ijhf_`mldZo�f_`^m�h\Zevgufb�h[ehfdZfb�^bZ[ZaZ�b

ihjnbjblZ�� <� hdjm`_gbb� f_lZ[eZklh\uo� h\hb^h\� beb� \� \b^_

\dexq_gbc� \�gbo�gZ[ex^Z_lky� jh]h\Zy�h[fZgdZ��Djmiguc�h[eh-
fhd� ^bZ[ZaZ� �ijZ\Zy� qZklv� jbk�� ��� kh^_j`bl� h\hb^u� dZeb_\h]h

ihe_\h]h� riZlZ�� f_edha_jgbkluf� Z]j_]Zlhf� dhlhjh]h� lZd� `_

aZf_s_gZ��hkgh\gZy��ldZgv�h[ehfdZ��\�dhlhjhc�khojZgbebkv�iylgZ

_________________

Jbk�� ��� JZa\b�

lb_� f_lZ[eZklh\uo

h\hb^h\� dZeb_\h]h

ihe_\h]h� riZlZ

kj_^b� h[ehfdh\

^bZ[Zah\� b� ihj�

nbjblZ� �ihykg_gb_

\�l_dkl_��
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Jbk�� ��� J_ebd-
lh\u_�dk_gheblu�^bZ�

[ZaZ� k� j_^dbfb� ihj-
nbjh[eZklZfb� b� ijh-
`bedZfb� dZeb_\h]h

ihe_\h]h�riZlZ�kj_^b

kb_gbl�jZiZdb\b� djb�

ilh\hc�kljmdlmju�
Ihykg_gby�\�l_d-

kl_�

___________________

ieZ]bhdeZa�jh]h\hh[fZgdh\h]h� khklZ\Z�� h[eZ^Zxsb_� [he__� f_edh-
a_jgbklhc�kljmdlmjhc��H\hb^u�fh`gh�\b^_lv�\�h[ehfd_�ihjnbjblZ

�ijZ\Zy� \_jogyy� qZklv� jbk�� ����<� \_jog_c� e_\hc� qZklb�nhlh]jZnbb

gZoh^blky�h[ehfhd�^bZ[ZaZ�[_a�h\hb^h\�dZeb_\h]h�ihe_\h]h�riZlZ�

gh�k�qZklbqgh�dZebriZlbabjh\Zgguf�ieZ]bhdeZahf��H\hb^u�dZeb_-
\h]h�ihe_\h]h�riZlZ�\�ijhf_`mldZo�f_`^m�h[ehfdZfb�dk_gheblh\

khijbdZkZxlky� g_ihkj_^kl\_ggh� beb� jZa^_e_gu� lhevdh� a_jgZfb

jh]h\hc�h[fZgdb��Hlkmlkl\b_�g_klhys_c�hkgh\ghc�fZkku�\�ihjh-
^Zo�²�oZjZdl_jgZy�hkh[_gghklv�f_lZkhfZlblh\�k�h\hb^Zfb��jZa-
f_j�dhlhjuo�qZs_�\k_]h��²��kf�g_aZ\bkbfh�hl�i_ljh]jZnbq_kdhc

ijbgZ^e_`ghklb�ihjh^��\�dhlhjuo�hgb�\klj_qZxlky��OZjZdl_jgh

bo�i_jlblh\h_� kljh_gb_��ijbq_f� \jhkldb� Zev[blZ� h[jZamxl�iyl-
gbklu_� b� ijh`bedh\h�k_lqZlu_� \u^_e_gby�� l�� _�� g_kml� ijbagZdb

f_lZkhfZlbq_kdh]h�ijhbkoh`^_gby��Heb]hdeZah\Zy�dZcfZ�gZ[ex-
^Z_lky�dZd�\�h\hb^Zo�dZeb_\h]h�ihe_\h]h�riZlZ��jZkiheZ]Zxsbo-
ky�\�jZiZdb\b��lZd�b�djbklZeebamxsboky�\�^bZ[ZaZo��ihjnbjblZo

b�^jm]bo�f_eZghdjZlh\uo�dk_gheblZo��l��_��g_aZ\bkbfh�hl�khklZ\Z

ihjh^�� <� k\yab� kh� kdZaZgguf� ijb\_^_f� aZf_qZgb_

:��G��AZ\Zjbpdh]h�>���F�����@���©Hkh[_ggh�bgl_j_kgu�kemqZb�heb-
]hdeZah\uo�h[hehq_d�hdheh�\u^_e_gby�hjlhdeZaZ��jZa\b\Z\rboky

\� dk_gheblZo�f_lZZg^_ablh\�� aZo\Zq_gguo� jZiZdb\bª��Heb]hdeZ-
ah\Zy�hlhjhqdZ�fh`_l�khklhylv�ba�f_edbo�b^bhfhjnguo�djbklZe-
eh\� beb� ij_^klZ\eylv�fhghdjbklZee�� =jZgbpZ� k� dZeb_\uf� ihe_-
\uf�riZlhf�h[uqgh�g_jh\gZy��l��_��ijhgbdgh\_gb_�heb]hdeZaZ�\

f_lZ[eZklh\uc�h\hb^�g_jZ\ghf_jgh_��GZjy^m�k�wlbf�dZcfZ�fh`_l

hlkmlkl\h\Zlv�beb�aZgbfZlv�qZklv�ih\_joghklb�h\hb^Z��H[jZah\Z-
gb_� ieZ]bhdeZah\uo� h[hehq_d� ke_^m_l� h[tykgylv� y\e_gbyfb� kh-
ijy`_ggh]h�f_lZkhfZlhaZ�²�gZljbc�b�dZevpbc��\ughkbfu_�\�oh^_

dZeb_\h]h� f_lZkhfZlhaZ� [Zablh\�� gZ� iha^gbo� klmi_gyo� ijhp_kkZ

j_Z]bjmxl� k� \gh\v� h[jZah\Zggufb�f_lZ[eZklZfb� >�@��F_lZkhfZ-
lbq_kdh_� jZa\blb_� h\hb^h\� dZeb_\h]h� ihe_\h]h�riZlZ� \� [Zablh-
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\uo� ihjh^Zo� k\hckl\_ggh� ^jm]bf� fZkkb\Zf� jZiZdb\b�� LZd

J�� A��E_\dh\kdbc� >���� F�� ���@�� oZjZdl_jbamy� fZkkb\� LZkbmkkZd� \

=j_geZg^bb��ibr_l���©Ijbf_qZl_evgh��qlh�hkgh\gu_�ihjh^u�fZk-
kb\Z��\dexqZy�^he_jblu�� lZd�`_� kh^_j`Zl�f_]ZdjbklZeeu�dZeb_-
\h]h�ihe_\h]h�riZlZ�k�ieZ]bhdeZah\ufb�h[hehqdZfb��Ihke_^gb_

eb[h�jZkk_ygu�ih�h^bghqd_��eb[h�h[jZamxl�kdhie_gbyª��:��G��AZ-
\Zjbpdbc�� hibku\Zy� h[jZah\Zgb_� \� f_eZghdjZlh\uo� dk_gheblZo

djmiguo� ihjnbjh\uo� \u^_e_gbc� jhah\h]h� dZeb_\h]h� riZlZ� k

heb]hdeZah\hc�dZcfhc��hlf_qZe�� �©DZd�ba\_klgh�ih^h[gh_�jZa\b-
lb_� h\hb^h\� \� dk_gheblZo�f_lZ[ZablZ�� aZdexq_gguo� \� jZiZdb\b�

hibkZe�K_^_johevfª� >��� F�� ���@��Ke_^h\Zl_evgh�� ]h\hjblv�h� djb-
klZeebaZpbb�ba�jZkieZ\Z�dZd�kZfbo�h\hb^h\��lZd�b�h�\hagbdgh\_-
gbb� fZj]bgZpbhgguo� kljmdlmj� \� j_amevlZl_� \aZbfh^_ckl\by

\djZie_ggbdh\�dZeb_\h]h�ihe_\h]h�riZlZ�k�fZ]fhc��g_�ijboh^bl-
ky��GZjy^m� k� h\hb^gufb� f_lZ[eZklZfb� dZeb_\uc� ihe_\hc�riZl

jZa\b\Z_lky� \� \b^_� f_edha_jgbklh]h� Z]j_]ZlZ� k� jZaf_jhf� a_j_g

���²����ff�kj_^b�ieZ]bhdeZa�jh]h\hh[fZgdh\hc�hkgh\ghc�ldZgb�

L_fghp\_lgu_� fbg_jZeu� \� f_lZkhfZlbq_kdbo� ihjh^Zo

ij_^klZ\e_gu� jh]h\hc� h[fZgdhc� b� [bhlblhf�� OZjZdl_jgh�� qlh

jh]h\Zy�h[fZgdZ�\�[hevr_c�f_j_� k\hckl\_ggZ�jZiZdb\b�� ]^_�hgZ

ij_h[eZ^Z_l��\�[he__�jZ\gha_jgbkluo�jZaghklyo�]jZgblh\�jh]h\Zy

h[fZgdZ�\ul_kgy_lky�[bhlblhf��dhlhjuc�fh`_l�[ulv�_^bgkl\_g-
guf�l_fghp\_lguf�fbg_jZehf��Wlh�hkh[_ggh�k\hckl\_ggh�kj_^-
g_−�b�djmigha_jgbkluf�]jZgblZf��g_�kh^_j`Zsbf�h\hb^h\�b�aZ-
gbfZxsbf�\�hkgh\ghf�ijbdhglZdlh\u_�ahgu�fZkkb\Z�

<� ]jZgblZo�jZiZdb\b� gZ[ex^Z_lky� g_kdhevdh� nhjf� \u^_-
e_gbc�d\ZjpZ��KZfhc�oZjZdl_jghc�b�jZkijhkljZg_gghc�fhjnheh-
]bq_kdhc� jZagh\b^ghklvx� d\ZjpZ�� \klj_qZ_fhc� lZd�`_� \� ^jm]bo

fZkkb\Zo�nhjfZpbb�jZiZdb\b��y\eyxlky�f_lZ[eZklh\u_�hdjm]eu_�

h\Zevgu_�\u^_e_gby�jZaf_jhf�hl��²� ff�^h���²�� ff��;_j^y-
mrkdhfm� fZkkb\m� k\hckl\_ggu� f_gvrb_� jZaf_ju� ²� �²� ff�
Fhjnheh]bq_kdb� h\hb^guc� d\Zjp� gZihfbgZ_l� \ukhdhl_fi_jZ-
lmjgmx�[bibjZfb^Zevgmx�fh^bnbdZpbx��aZ�dhlhjmx�hg�g_j_^dh

ijbgbfZ_lky�� <� ]jZgblZo−jZiZdb\b� ;_j^ymrkdh]h� fZkkb\Z� gZ
^hex�ihjnbjh\b^gh]h�h\hb^gh]h�d\ZjpZ�ijboh^blky�^h���²����

hl�\k_]h�d\ZjpZ�>��@��Z�\�ihjh^_�_]h�kh^_j`Zgb_�fh`_l�ij_\urZlv

����� h[t_fZ��:��G�� AZ\Zjbpdbc� hibkZe� ]jZgbl�jZiZdb\b�� kh^_j-
`Zsbc�hdheh� �����f_edbo�h\hb^h\�d\ZjpZ��qlh�m`_�\uoh^bl� aZ

jZfdb�hij_^_e_gby� ]jZgblZ� dZd�fZ]fZlbq_kdhc�ihjh^u��H\hb^u

d\ZjpZ�h[gZjm`b\Zxlky�ijZdlbq_kdb�\h�\k_o�jZaghklyo�ihjh^��gh

jZa\blb_� _]h� h]jZgbqb\Z_lky� i_j_oh^gufb� jZagh\b^ghklyfb� ²

kb_gbl�jZiZdb\b�b�kb_gbl�^bhjblZfb��]^_�_]h�kh^_j`Zgb_�^hklb�
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Jbk�� ��� >bZ[Za

ba�dk_gheblZ�
GZ[ex^Zxlky

\dexq_gby� j_^dbo� f_�

lZ[eZklh\uo� h\hb^h\

d\ZjpZ� k� jh]h\hh[fZg�

dh\hc�hlhjhqdhc�b�i_j_-
djbklZeebah\ZggZy� jh-
]h\hh[fZgdh\h�ieZ]bhd�

eZah\Zy� �`bedZ�k�f_edh-
a_jgbkluf� dZeb_\uf

ihe_\uf� riZlhf� �ke_-
\Z��

____________________

]Z_l���²������Hg�lZd�`_�\klj_qZ_lky�\�[Zablh\uo�dk_gheblZo�²

^bZ[ZaZo�b�ihjnbjblZo� �jbk�� ���� ]^_�ih�jZaf_jm�b�fhjnheh]bq_-
kdbf�hkh[_gghklyf�g_�hlebqZ_lky�hl�]jZgblh\��<�^bZ[ZaZo�d\Zjp

h[jZam_l�hl^_evgu_�h\hb^gu_�\dexq_gby��gZjy^m�k�ihjnbjh[eZ-
klbq_kdbfb� \u^_e_gbyfb� dZeb_\h]h� ihe_\h]h�riZlZ�� OZjZdl_j-
guc�ijbf_j�ijb\_^_g�gZ�jbk�����]^_�\�bkoh^ghc�[Zablh\hc�ihjh^_

khojZgbeZkv� ^bZ[Zah\Zy� kljmdlmjZ� b� jZa\blu� ihjnbjh[eZklu

h\hb^h\� d\ZjpZ� b� dZebriZlZ�� <klj_qZxlky� ihjh^u�� ]^_� f_`^m

h\hb^Zfb� gZoh^ylky�f_edha_jgbklu_� d\Zjp� b� dZeb_\uc� ihe_\hc

riZl��Gh�qZklh�fh`gh�\b^_lv��qlh�h\hb^u�d\ZjpZ�jZkiheZ]Zxlky

\� ijhf_`mldZo� f_`^m� h\hb^Zfb� dZebriZlZ�� Z� f_edha_jgbklZy

hkgh\gZy�fZkkZ�hlkmlkl\m_l�

Hq_\b^gh�� h\hb^u� d\ZjpZ� ]_g_lbq_kdb� _^bgu� g_aZ\bkbfh

hl�khklZ\Z�\f_sZxsbo�ihjh^��Hgb�fh]ml�bf_lv�j_adb_�]jZgbpu�k

_________________

Jbk�� ��� Ihj�

nbjh[eZklbq_kdb_

h\hb^u� d\ZjpZ� b

dZeb_\h]h� ihe_\h]h

riZlZ� �k� g_jZ\gh�

f_jgh� jZa\blhc

heb]hdeZah\hc� dZc�

fhc�� \� Zih^bZ[Zah-
\hf�km[kljZl_�
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Jbk�� ��� H\hb^

d\ZjpZ� k� \dexq_gby-
fb� ieZ]bhdeZaZ� b

jh]h\hc� h[fZgdb� kj_-
^b ieZ]bhdeZa�jh]h\h-
h[fZgdh\h]h� Z]j_]ZlZ�

^bZ[eZklbq_kdb� ijh-
jZklZ_fh]h�l_f�`_�fh-
ghdjbklZeehf� d\ZjpZ

�k\_leu_� dk_ghfhjn-
gu_�mqZkldb��

K� ZgZebaZlhjhf�

m\_e�����

hdjm`_gb_f��\�^bZ[ZaZo�g_j_^dh�gZ[ex^Z_lky�jh]h\hh[fZgdh\Zy

dZcfZ�rbjbghc����—1.0 ff��GZjy^m�k�wlbf�\klj_qZxlky�h\hb^u�
kh^_j`Zsb_�\dexq_gby�a_j_g�ihe_\uo�riZlh\�b�jh]h\hc�h[fZg-
db�� beb� ^bZ[eZklbq_kdb� ijhjZklZxsb_� fbg_jZeu� \f_sZxs_c

ihjh^u��\�j_amevlZl_�q_]h�h\hb^u�d\ZjpZ�\�rebnZo�]Zkgml�h^gh-
\j_f_ggh�k�hdjm`Zxs_c�fhghdjbklZevghc�^bZ[eZklh\hc�dZcfhc

�jbk�� ���� Ijb\_^_ggu_� ^Zggu_� hij_^_e_ggh� k\b^_l_evkl\mxl� h

f_lZ[eZklh\hf�ijhbkoh`^_gbb�h\hb^gh]h�ihjnbjh\b^gh]h�d\Zj-
pZ�� Ih�\b^bfhfm�� \i_j\u_� gZ� wlm� ]_g_lbq_kdmx� hkh[_gghklv

h\hb^h\�d\ZjpZ�h[jZlbe�\gbfZgb_�;��:��FZevdh\�>��@��bamqZ\rbc

jZiZdb\b�;_j^ymrkdh]h��<u[hj]kdh]h�b�^jm]bo�ih^h[guo�fZkkb-
\h\��Hg�ihdZaZe��qlh�ihjnbjh\b^gu_�\u^_e_gby�d\ZjpZ�kh^_j`Zl

j_ebdlu�^jm]bo�fbg_jZeh\��Hl^_evgu_�h\hb^u�bf_xl�km[\hehd-
gbklh_� kljh_gb_�� >hnbg_ckdb_� ^\hcgbdb� \� gbo� ij_^klZ\e_gu

^\hcgbdZfb� jhklZ�� H\hb^u�� [m^mqb� gbadhl_fi_jZlmjghc� fh^b-
nbdZpb_c� d\ZjpZ�� g_� bkiulZeb� bg\_jkbb�� J_amevlZlu� bamq_gby

h\hb^h\� d\ZjpZ� ^Zeb� hkgh\Zgb_� Z\lhjm� ml\_j`^Zlv�� qlh� hgb� g_

bf_xl�hlghr_gby�d�ijh^mdlZf�djbklZeebaZpbb�fZ]fu��Z�y\eyxl-
ky� j_amevlZlhf�f_lZkhfZlbq_kdbo� ijhp_kkh\�� l�� _�� ij_^klZ\eyxl

ihjnbjh[eZklu�

HklZevghc�d\Zjp�ij_^klZ\e_g�f_edbfb�dk_ghfhjngufb�a_j-
gZfb��fbdjhi_]fZlblh\ufb�b�f_jfbdblh\Zfb�kjZklZgbyfb�k�fbdjh-
debghf�b�ieZ]bhdeZahf�b�\dexq_gbyfb�\�ihe_\hf�riZl_�>�@�

:��>��R_[Zgh\�b�F��K��Ihjbpdbc�>��@�ijh\_eb�ki_pbZevgh_

bamq_gb_�jZagh\b^ghkl_c�d\ZjpZ�ba� ]jZgblh\�jZiZdb\b�b�^jm]bo

ihjh^�;_j^ymrkdh]h�b�<u[hj]kdh]h�fZkkb\h\��Hgb�\u^_ebeb�ljb

jZagh\b^ghklb�b�]_g_jZpbb�d\ZjpZ������ij_h[eZ^Zxsbc�ihjnbjh-
\b^guc�����f_edha_jgbkluc�dk_ghfhjnguc�\�hkgh\ghc�fZkk_�b���

\�fbjf_dblh\uo�kjZklZgbyo��GZ�hkgh\_�\uiheg_gguo�bkke_^h\Z-
gbc� dhfie_dkhf�nbabq_kdbo�f_lh^h\� Z\lhju� ijbreb� d� \u\h^m�
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qlh� kZfuf� jZggbf� y\ey_lky� dk_ghfhjnguc� d\Zjp� ba� hkgh\ghc

fZkku� ihjh^�� bf_xsbc� fZ]fZlbq_kdh_� ijhbkoh`^_gb_�

Z�ihjnbjh\b^guc� d\Zjp�ij_^klZ\ey_l�iha^gxx� ]_g_jZpbx�� \ha-
gbdrmx� ijb� ���—650 ºK� \� ig_\fZlheblh\uc� wlZi� \� mkeh\byo
i_j_djbklZeebaZpbb� jZgg_]h� dk_ghfhjngh]h� d\ZjpZ�� ©Ihjnbjh-
\b^gu_�\u^_e_gby�d\ZjpZ�\�Zkkhpbbjmxsbo�k�jZiZdb\b�]Z[[jhb-
^Zo� b� kb_gblZo�� g_dhlhjuo� `bevguo� ihjh^Zo� ]jZgblgh]h� jy^Z

h[yaZgu� k\hbf� ihy\e_gb_f� f_lZkhfZlbq_kdbf� ijhp_kkZf� ih^

\ha^_ckl\b_f� ]jZgblh\�jZiZdb\b� gZ� wlb� ihjh^uª� >���� F�� ��@��Gh

f_lZkhfZlha� b� i_j_djbklZeebaZpby� ²� jZagu_� y\e_gby�� b

:��>��R_[Zgh\�b�F��K��Ihjbpdbc�\k_�`_�ijbreb�d�aZdexq_gbx�

©<_kv� ihjnbjh\b^guc� d\Zjp� \� ]Z[[jhb^Zo�� ZieblZo� b� ]jZgblZo

hl\_qZxl�h^ghfm�b�lhfm�`_�ijhp_kkmª�>����F����@��Z�\uiheg_ggu_

bfb� bkke_^h\Zgby� ©mdZau\Zxl� gZ� iheb]_gghklv� ]jZgblh\�

jZiZdb\b��keh`ghklv�b�fgh]hh[jZab_�y\e_gbc�ijb�bo�nhjfbjh\Z-
gbb� dZd� ]hjghc� ihjh^uª� >���� F�� ��@��Ihjnbjh\b^guc� d\Zjp� dZd

f_lZ[eZklh\h_�h[jZah\Zgb_��dhg_qgh��bf__l�\h�\k_o�ihjh^Zo�h^b-
gZdh\h_�ijhbkoh`^_gb_�b�ih�hlghr_gbx�d�f_edha_jgbklhfm�dk_-
ghfhjnghfm�d\Zjpm�hkgh\ghc�fZkku�y\ey_lky�[he__�jZggbf��?]h

djbklZeebaZpby� ijhl_dZeZ� \i_j_^b� njhglZ� jZa\blby� fZ]fZlbq_-
kdh]h�ijhp_kkZ� �iZeb]_g_abkZ���Lh�`_� kZfh_� ke_^m_l� kdZaZlv�b�h

f_lZ[eZklZo�dZeb_\h]h�ihe_\h]h�riZlZ��H^gZdh�dZebriZlbaZpby

ijhl_dZeZ�[he__�bgl_gkb\gh��hi_j_`Zy�dj_fgbkluc�f_lZkhfZlha�

Ijbkmlkl\b_�h\hb^h\�ihjnbjh\b^gh]h�dZeb_\h]h�ihe_\h]h

riZlZ�gZjy^m�k�h\hb^Zfb�d\ZjpZ�\�]jZgblZo�jZiZdb\b��b�jZa\blb_

bo�\�kb_gbl�^bhjblZo��dk_gheblZo�^bZ[Zah\�b�^jm]bo�f_eZghdjZ-
lh\uo�ihjh^Zo�k\b^_l_evkl\m_l�h�lhf��qlh�h\hb^u�h[jZamxlky�dZd

i_j_^h\hc� njhgl� dj_fgbklh�dZeb_\h]h� f_lZkhfZlhaZ� [Zablh\uo

ihjh^��\�ihke_^mxs_f�gZke_^mykv�nhjfbjmxsbfbky�]jZgblZfb�

jZiZdb\b�� <� lueh\hc� qZklb� ihjnbjh[eZkl_aZ� f_lZkhfZlbq_kdbc

ijhp_kk�i_j_oh^bl� \�iZebg]_g_a�� \�j_amevlZl_�q_]h�f_`^m�h\hb-
^Zfb� djbklZeebam_lky� f_edha_jgbkluc� d\Zjp�ihe_\hriZlh\uc

Z]j_]Zl�k�^jm]bfb�fbg_jZeZfb�

<hagbdrb_� jZg__� ihjnbjh[eZklu� d\ZjpZ� b� dZebriZlZ� \

oh^_� jZa\blby� f_lZkhfZlhaZ� khojZgyxlky� \� f_edha_jgbklhc

d\Zjp�ihe_\hriZlh\hc� fZkk_�� Dj_fgbkluc� f_lZkhfZlha� h]jZgb-
qbeky�gb`gbfb�]hjbahglZfb�fZkkb\Z��]^_�knhjfbjh\Zebkv�]jZgb-
lu�jZiZdb\b�� Dhebq_kl\h� ihjnbjh[eZklbq_kdbo� h\hb^h\� d\ZjpZ

\\_jo�ih�jZaj_am�ihkl_i_ggh�mf_gvrZ_lky��b�ihjh^u�q_j_a�d\Zj-
p_\u_� kb_gblh�^bhjblu� i_j_oh^yl� \� kb_gblu�jZiZdb\b�

<� wlhc� i_j_oh^ghc� ahg_� ihevamxlky� gZb[hevrbf� jZa\blb_f� j_-
ebdlh\u_�dk_gheblu�^bZ[Zah\�b�^jm]bo�[Zablh\��\�dhlhjuo�\klj_-
qZxlky� ihjnbjh[eZklu� h\hb^h\� d\ZjpZ� b� dZebriZlZ��Ijhf_`m-
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lhqguc� ijh^mdl� ijhp_kkZ�²� iZebg]_ggh�f_lZkhfZlbq_kdb_� ]jZ-
gblu�jZiZdb\b� khq_lZxl�f_lZ[eZklbq_kdb_� h\hb^u� d\ZjpZ� b� dZ-
ebriZlZ� b� f_edha_jgbklmx� d\Zjp�ihe_\hriZlh\mx� hkgh\gmx

fZkkm�k�jh]h\hc�h[fZgdhc�b�[bhlbl�fZ]fZlbq_kdh]h�]_g_abkZ��Wlb

ihjh^u� kf_gyxlky� gZ� ]em[bgm� h^ghjh^gufb� kj_^g_−� b� djmigh-
a_jgbklufb� ]jZgblZfb�� \� dhlhjuo� jh]h\Zy� h[fZgdZ� \ul_kgy_lky

[bhlblhf��Hgb�ij_^klZ\eyxl�kh[hc�iZebg]_ggu_�qbklh�fZ]fZlb-
q_kdb_� h[jZah\Zgby�� dhlhju_� fh`gh� \b^_lv� \� ijbdhglZdlh\uo

qZklyo�fZkkb\Z�

Qlh�`_�dZkZ_lky�ijbqbg�\hagbdgh\_gby�djmiguo�f_lZ[eZ-
klh\uo�h\hb^h\��lh��ijbgbfZy�\h�\gbfZgb_�ijbf_ju�^jm]bo�fZk-
kb\h\� jZiZdb\b�� fh`gh� ij_^iheh`blv�� qlh� wlhfm� kihkh[kl\m_l

f_eZghdjZlh\uc�km[kljZl��ih^\_j]Zxsbcky�f_lZkhfZlham��Koh^-
gh_�fg_gb_�\ukdZaZe�<��:��Lbf_kdh\��kqblZy� ©]b[jb^baZpbx�g_-
h[oh^bfuf�nZdlhjhf� ^ey�ijhbkoh`^_gby� jZiZdb\bª� >���� F�� ��@�

I_j_oh^�kb_gbl�jZiZdb\b�\�jZ\gha_jgbklu_�f_edh−�b�djmigha_j-
gbklu_� jZaghklb� k� h^gh\j_f_gguf� bkq_agh\_gb_f�f_eZghdjZlh-
\uo�dk_gheblh\��ih�\b^bfhfm��k\b^_l_evkl\m_l�h�kf_g_�\\_jo�ih

jZaj_am�ih^\_j]Zxs_]hky�dZeb_\hfm�f_lZkhfZlham�km[kljZlZ�[Z-
ablh\h]h� khklZ\Z� [he__� dbkeufb� ihjh^Zfb�� Ijh[e_fZ� ]_g_abkZ

g_n_ebgh\uo�kb_gblh\�hklZ_lky�hldjulhc��kdhj__�\k_]h�hgb�bf_-
xl�f_lZkhfZlbq_kdbc� ]_g_abk��f_oZgbaf� dhlhjh]h�� h^gZdh�� ihdZ

g_�yk_g�

LZdbf�h[jZahf��fu�ih^hreb�d�ijh[e_f_��qlh�ij_^klZ\eye

kh[hc�bkoh^guc�km[kljZl�;_j^ymrkdh]h�fZkkb\Z��ih^\_j]r_]hky

f_lZkhfZlham��b�dZdh\h� _]h�iheh`_gb_�\� l_dlhgh�fZ]fZlbq_kdhc

w\hexpbb�j_]bhgZ�

K��G��B\Zgh\�>�@�b�<��I��IZjgZq_\�k�khZ\lhjZfb�>��@�ihdZ-
aZeb�� qlh� \� jbn__� l_jjblhjby� aZiZ^gh]h� kdehgZ�X`gh]h�MjZeZ

jZa\b\ZeZkv� \� mkeh\byo� ieZlnhjf_ggh]h� jbnlh]_ggh]h� ]_h^bgZ-
fbq_kdh]h�j_`bfZ��D�\hklhdm�hl�;_j^ymrkdh]h�fZkkb\Z�jZkiheZ-
]Z_lky� dm\ZrkdZy� ]jZ[_gh\Zy� kljmdlmjZ�� keZ]ZxsZy� k_\_jgmx

qZklv� RZlZdkdhc� jbnlh]_gghc� hkZ^hqgh�\medZgh]_gghc� k_jbb�

dhlhjZy� k� i_j_ju\Zfb� ijhke_`b\Z_lky� gZ� jZkklhygbb� ���� df

\^hev� AxjZldmevkdh]h� jZaehfZ�� <medZgblu� rZlZdkdhc� k_jbb

ij_^klZ\e_gu� [bfh^Zevguf� ebiZjbl�[ZaZevlh\uf� dhfie_dkhf

>��@��<�gb`g_c�qZklb�Dm\Zrkdhc�k\blu�aZe_]Z_l�DmkbgkdZy�]Z[[-
jh�^bZ[Zah\Zy�bgljmab\gZy� aZe_`v��Z�\ur_�gZoh^ylky�=m[_gkdb_

iZeb]_ggh�f_lZkhfZlbq_kdb_� ]jZgblh]g_cku�� knhjfbjh\Z\rb_ky

\�mkeh\byo�f_lZkhfZlbq_kdbo�ij_h[jZah\Zgbc�d\Zjp_\uo�ihjnb-
jh\� dm\Zrkdhc� k\blu�� X`g__� gZoh^blky� Jy[bgh\kdbc� fZkkb\

fbdjhi_]fZlblh\uo�]jZgblh\��dhfZ]fZlbqguo�Dmkbgkdhc�bgljm-
abb��DZd�b�;_j^ymrkdbc�fZkkb\��hlf_q_ggu_� ]jZgblhb^u�bf_xl
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koh^guc�Z[khexlguc�\hajZkl������feg�e_l�>�@��<�ij_^_eZo�kj_^-
gbo�qZkl_c�RZlZdkdhc�jbnlh]_gghc�kljmdlmju�\u^_eyxlky�`_j-
eh\u_�nZpbb� \medZgblh\�� jZa\blu� ^Zcdb� b� bgljmab\gu_� aZe_`b

^bZ[Zah\��]Z[[jh�^bZ[Zah\�b�]Z[[jhb^h\��fhsghklv�dhlhjuo�^hk-
lb]Z_l�����f�

Mkeh\by�ehdZebaZpbb�b�\hajZkl�;_j^ymrkdh]h�fZkkb\Z�ih-
a\heyxl�]h\hjblv�h�_]h�k\yab�k�jbnlh]_ggufb�ijhp_kkZfb�b�ijh-
\h^blv�ZgZeh]bx�k�rZlZdkdhc�k_jb_c��dhlhjhc�k\hckl\_ggZ�[bfh-
^Zevghklv�khklZ\Z�ijh^mdlh\�\medZgbafZ��<�khhl\_lkl\bb�kh�kdZ-
aZgguf�<��I��IZjgZq_\�k�khZ\lhjZfb�>����F����@�ibrml���©>_lZev-
gu_�i_ljheh]bq_kdb_�b�jZ^bhojhgheh]bq_kdb_�bkke_^h\Zgby�rZ-
lZdkdbo�b�[_j^ymrkdbo�fZ]fZlblh\�iha\hebeb�mklZgh\blv�bo�h^-
gh\hajZklghklv�������feg��e_l��b�ijbgZ^e_`ghklv�qZklb�hkgh\guo

b�dbkeuo�qe_gh\�;_j^ymrkdh]h�fZkkb\Z�d�fZeh]em[bgghc�]Z[[jh�

]jZgblghc��[ZaZevl�ebiZjblh\hc��k_jbb��MdZaZggh_�h[klhyl_evkl-
\h�iha\hey_l�ij_^iheh`blv�bo�]_g_lbq_kdmx�h[sghklv��\�hkgh\_

dhlhjhc� e_`Zl� jbnlh]_ggu_� l_dlhgh�fZ]fZlbq_kdb_� ijhp_kkuª�

Kh]eZkgh� l_f� `_� Z\lhjZf�� ©\h� \k_o� kljmdlmjZo� \medZgbq_kdZy

^_yl_evghklv�gZqbgZeZkv�k�baebygby�lhe_blh\uo�[ZaZevlh\uo�eZ\�

ih^\h^ysbfb� dZgZeZfb� ^ey� dhlhjuo� kem`beb�� kdhj__� \k_]h� eb-
g_cgu_�lj_sbggu_�kbkl_fuª�>����F����@��<�;_j^ymrkdhc�]jZ[_gh-
\hc� kljmdlmj_� gZqZevguc� [ZaZevlhb^guc� fZ]fZlbaf�� hq_\b^gh�

kf_gbeky� hjlhnbjh\uf�� LZdbf� h[jZahf�� gZ[ex^Z_fZy� ahgZev-
ghklv� \� kljh_gbb�;_j^ymrkdh]h�fZkkb\Z� h[mkeh\e_gZ� ahgZevghc

g_h^ghjh^ghklvx�khklZ\Z�bkoh^guo�ihjh^��keZ]Z\rbo�fZkkb\�^h

ijhy\e_gby� f_lZkhfZlbq_kdbo� ijhp_kkh\�

l� _��y\ey_lky�mgZke_^h\Zgghc��F_eZghdjZlh\u_�]b[jb^gu_�ihjh-
^u� b� dk_gheblu� [Zablh\�� khojZgb\rb_ky� \� i_j_oh^ghc� kj_^g_c

qZklb� fZkkb\Z�� b� kjZ\gbl_evgh� h^ghjh^guc� kb_gblh\uc� khklZ\

_]h� p_gljZevghc� qZklb�� fh]ml� k\b^_l_evkl\h\Zlv� h� kms_kl\_ggh

[Zablh\hf� b� hjlhnbjh\hf� bkoh^ghf� khklZ\_� khhl\_lkl\mxsbo

qZkl_c�fZkkb\Z�

Dj_fg_dbkeuc� f_lZkhfZlha� ijhkljZgkl\_ggh� h]jZgbq_g

gb`gbfb�]hjbahglZfb�fZkkb\Z��]^_�jZa\blu�[Zablu��b�ih�fZkrlZ-
[Zf�mklmiZ_l�dZeb_\hfm�f_lZkhfZlham��ijb�dhlhjhf�knhjfbjh\Z-
ebkv� kb_gblu�jZiZdb\b� b� jZ\gha_jgbklu_� kb_gblu� p_gljZevghc

qZklb�fZkkb\Z��]^_�dj_fg_dbkeuc�f_lZkhfZlha�aZlmoZ_l��F_lZkh-
fZlbq_kdbc�ijhp_kk� _kl_kl\_ggh� ke_^h\Ze� kgbam� \\_jo��Kf_gZ� \

wlhf� gZijZ\e_gbb� ]jZgblh\�jZiZdb\b� b� d\Zjp_\uo� ^bhjbl�

kb_gblh\�kb_gblZfb�jZiZdb\b�b�a_jgbklufb�kb_gblZfb�k\b^_ev-
kl\m_l� h� lhf�� qlh� dZebriZlbaZpby� b� ihjnbjh[eZkl_a� d\ZjpZ� ²

ijhp_kku�h^ghgZijZ\e_ggu_��gh�g_aZ\bkbfu_��Z�dZebriZlbaZpby

bf_eZ�[he__�bgl_gkb\guc�b�ijh^he`bl_evguc�oZjZdl_j��JZa\blb_
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\�p_gljZevghc�qZklb�fZkkb\Z�jZ\gha_jgbkluo�kb_gblh\�[_a�h\hb-
^h\� dZebriZlZ�b� d\ZjpZ��fh`_l� [ulv� h[tykg_gh� kf_ghc� khklZ\Z

km[kljZlZ��ih^\_j]Z\r_]hky�f_lZkhfZlham��DZd�hlf_qZehkv�jZg__�

ahgZ�i_j_oh^Z� ]jZgblh\�jZiZdb\b� kb_gblh\ufb�ihjh^Zfb�oZjZd-
l_jbam_lky� j_adhc� g_h^ghjh^ghklvx� khklZ\Z� b� h[beb_f� fgh]h-
qbke_gguo�[Zablh\uo�dk_gheblh\�b�m]eh\Zluo� l_e�f_eZghdjZlh-
\uo� ]b[jb^h\�� Ijbkmlkl\b_� a^_kv� [Zablh\� gZjy^m� k� ihjh^Zfb

ijhf_`mlhqgh]h�khklZ\Z�b�ih[m^beh�:��G��AZ\Zjbpdh]h�\u^_eblv

]b[jb^guc�lbi�ihjh^�^bhjblh\h]h�b�kb_gbl�^bhjblh\h]h�khklZ\Z�

dZd�ijh^mdlh\�\aZbfh^_ckl\by�]jZgblghc�b�s_ehqghc�fZ]f�k�[Z-
ablZfb��OZjZdl_jgh�ke_^mxs__�gZ[ex^_gb_�:��G��AZ\Zjbpdh]h�h

ehdZebaZpbb�dk_gheblh\� >��� F�� ���@�� � ©H[eZklvx�jZa\blby� ]jZgb-
lh\�ihqlb� lhqgh�h]jZgbq_gh�b�jZkijhkljZg_gb_�f_eZghdjZlh\uo

^bhjblh\−�b�]Z[[jhih^h[guo�ihjh^��Z�lZd�`_�hl^_evguo�\uoh^h\
^bZ[Zah\ª�� b� ^Ze__� \� ©;_j^ymrkdhf� fZkkb\_� fu� g_� gZ[ex^Z_f

^bZ[Zah\�kj_^b�kb_gblh\�b�g_n_ebgh\uo�kb_gblh\ª��k��������<��:�

Lbf_kdh\� lZd� `_� hlf_qZ_l�� qlh� ]b[jb^gu_� ihjh^u� ©hkh[_ggh

fgh]hqbke_ggu�\�ahgZo�i_j_oh^h\�hl�]jZgblh\�d�kb_gblZf�jZiZ-
db\bª�>����F���@��GZijZrb\Z_lky�_kl_kl\_ggh_�ij_^iheh`_gb_��qlh

ijhp_kkZf� nhjfbjh\Zgby� ]jZgblh\� b� kb_gblh\� ij_^r_kl\h\Ze

hljhnbj�[Zablh\uc�fZ]fZlbaf��b�;_j^ymrkdbc�fZkkb\�bf_e�^\m-
qe_ggh_� kljh_gb_� ²� gb`gyy� qZklv� [ZaZevlhb^gh]h� khklZ\Z�� Z

\_jogyy�²�hjlhnbjh\Zy��<�khhl\_lkl\bb�k� wlbf�[Zablh\Zy�qZklv

ih^\_j]eZkv� dj_fgbklh�dZeb_\hfm� f_lZkhfZlham�� Z� hjlhnbjh\Zy

lhevdh� dZeb_\hfm�� ;Zablh\uc� km[kljZl� hdZau\Z_lky� [eZ]hijbyl-
guf� ^ey� \hagbdgh\_gby� h\hb^h\� dZeb_\h]h� ihe_\h]h� riZlZ� b

d\ZjpZ�� qlh� b� ijb\_eh� d� kha^Zgbx� a^_kv� ]jZgblh\�jZiZdb\b��Ih

hjlhnbjZf�\�mkeh\byo�dZeb_\h]h�f_lZkhfZlhaZ�\hagbdeb�f_edh�b

kj_^g_a_jgbklu_� kb_gblu�� AZdexqbl_evgu_� nZau� d\Zjp_\h]h� b

dZebriZlh\h]h�ihjnbjh[eZkl_aZ�ijbmjhq_gu�d�]jZgbp_�[Zablh\h-
]h�]hjbahglZ�k�hjlhnbjh\uf��]^_�b�gZ[ex^Zxlky�hklZgpu�[Zablh\

b� qZklbqgh� i_j_jZ[hlZgguo� �]b[jb^guo�� bkoh^guo� [Zablh\uo

ihjh^�� =_g_abk� ;_j^ymrkdh]h� fZkkb\Z� fh`_l� [ulv� ij_^klZ\e_g

ke_^mxsbf�h[jZahf��<�oh^_�jbn_ckdh]h�jbnlh]_ggh]h�jZa\blby

aZiZ^gh]h� kdehgZ�MjZeZ� h^gh\j_f_ggh� k� ]jZ[_gh\hc�fZrZdkdhc

hkZ^hqgh�\medZgh]_gghc� k_jb_c� \hagbdeZ� koh^gZy� ;_j^ymrkdZy

kljmdlmjZ��\�gb`g_c�qZklb�dhlhjhc�knhjfbjh\Zebkv�[ZaZevlhb^u

k�^ZcdZfb�^bZ[Zah\�b�]Z[[jhb^h\��Z�\�\_jog_c�k�i_j_ju\hf�baeb-
ebkv�hjlhnbju��<ke_^�aZ�klZgh\e_gb_f�\medZgh]_gguo�lhes�ih-
klmiZeb� dZeb_\h�dj_fg_dbkeu_� nexb^u�� ijb\_^rb_� d� djbklZe�

ebaZpbb� f_lZ[eZklh\uo� h\hb^h\� dZeb_\h]h� ihe_\h]h� riZlZ� b

d\ZjpZ�\�gb`g_c�[Zablh\hc�qZklb�fZkkb\Z��km[kljZl�dhlhjhc�[ue

[eZ]hijbyl_g� ^ey� jhklZ� djmiguo� f_lZ[eZklh\uo� \u^_e_gbc� b�
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khhl\_lkl\_ggh��^ey�\hagbdgh\_gby�jZiZdb\b��Dj_fg_dbkeuc�f_-
lZkhfZlha� \� hkgh\ghf� h]jZgbq_g� [Zablh\hc� qZklvx� bkoh^ghc

lhesb��Z�dZeb_\uc�f_lZkhfZlha�ho\Zlbe�b�hjlhnbjh\uc�]hjbahgl

fZkkb\Z��Gh� ba�aZ� [he__� dbkeh]h� khklZ\Z� km[kljZlZ�f_lZkhfZlha

a^_kv�ghkbe�h[uqguc�oZjZdl_j��b�kha^Z\Zebkv�a_jgbklu_�kb_gblu�

G_jZ\ghf_jghklv� ijhgbdgh\_gby�nexb^h\� b� gZqZevgZy� g_h^gh-
jh^ghklv�km[kljZlZ�ijb\_eb�d�h[bebx�[ehdh\�]b[jb^guo�f_eZgh-
djZlh\uo� b� i_j_oh^guo� ihjh^�� dk_gheblh\� bkoh^guo� [Zablh\�

khkj_^hlhq_gguo�\�ahg_�i_j_oh^Z�]jZgblh\�jZiZdb\b�d�kb_gblZf�

qlh�fh`_l� k\b^_l_evkl\h\Zlv� h�gZoh`^_gbb� a^_kv�g_q_ldhc� ]jZ-
gbpu� bkoh^guo� [ZaZevlhb^h\� b� hjlhnbjh\�

<�]em[bgguo�b��\�qZklghklb��ijbdhglZdlh\uo�qZklyo�fZkkb\Z�gZ-
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