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�kz x+[,2C4SN� l920 g �T\J,m4I
,{Ug^j� l928 K l929 g�wS~�Æ>Æ�4T82C�K7~2C�� 1935 g>F,<}OD��Ui,rOM�'�V��T>�\TC4x+[,2C���nw/} 7��[�o�4	�K<d��T����~d4/�v7����Z1`�<dC!4~���h�ÆUd��K<%�B4j[�beÆ�e\^�24zY}��
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1953 gtx/%�S�T>9I�m\b�(Q℄D4a>T&��k<��N�+`�H℄;42C��U5o��T>[,�4$T2C�IQ�H℄;0O��
^$�Pg~2C� (1950 g ��<|Qbgg~2C�) Q����#�42h0p�QN���}MNq0O#i�f�M3%bq�4��g^$�Q�B�-"
0O3o[q^�uJ^$�Q�℄;2C���j/4f^�QlvO��H2C#M3~7�Q>v�H2O$#�K�#�:�|�55�3
��T~7m{/~,{(\��vt4B:�!OI��8~(g~,ÆwbdQE3℄#�4	( �T4�C|(�M2C�i;0OÆI�.�.^$�~\?℄TgPS_[N��g[v�wV 80 ux4\{T�\�mI�"��{��+`[,��0=3P	���K<��N�R7m℄p�Ax+[,u	2C4UW� 1956 gOD4 l2 g[,�{[#9℄�F7m$u	2CMo"O8X�3mzM+`4>��>�4�
1956 g 1 
 14 5�[Vt�T$T8-S42o?dpv^$mYE45�T� [6] � “��$�gT��`>4�W��I�Sg�`=�V�!CK�{��fBT3I
��WSoo
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g ?D4�>v,�-.%�xH^���v4[#m�Y`Sg4�
1960 g ��Æ��k�Y�w=iÆ�T>1F[ “r” 7��x��V�?go℄`� (1960-1962 g) �>g[2%}4bIa�=UrLv�������fT\F�:8:4s Tx�YZm`>[,kH4g3` �(f��QI�a�` �:ee�T>[,�4$T2C��B*��*8bt>g2C�Q>g[2v&4��x1_K�{�(8y4o\ “��e�d�=�2oT>[,�t ‘�)I�’ 4jV”[7] �mYI`�4VH,�/ 1960 g T��<�Æ>�<��NK>g�N4`>x+[,�)/Æb+���|Q4%'A:4`^�+W�℄g “\^�J”(1966-1976g) Z5"iÆ`v�S?tEO1=4x+[,u	2C6�Æ&B�t�VIV3SB4 “Mmp(” �m��'X4�`>~(g~2C� “\�” ��4<��;GgP=�8�G�24~(�44�g�~(g~2C\P�'8℄pQ���v��vKm�~vJ~(�jH�K2�g~�'%K_���vg~2Cjo1�F^q 1964 g1	)lI�_T�Nz4Yp�P|t “IpQY” .,J$42t�2P2�Rf�RP 1970 g �96k��<1~�i\K l973 g�bg~ N
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1985 g 3 
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`W=zQ “nPni” �`W=x~ “�;^WCv” 4T�gHh,
� 1985 g[�1R�.�� “u?EZbFJz�TgPE43
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B9�T�u	2C~?b “>`t” ����f��$`>tD)�4g �Iz(\8=S�1F���^C/(O�o>�R�J�EZb[N�m1�� “B9” mFr#2C<o����V\PFb+B93L�4;4x+[,u	2CZb3�����x+[,u	2C4ta~�O�$�HC�$ 5 / 10 gm>
1��34[,#{ (�YC,{UgE[N(\Kz|��>�-S4>
,{mYE�A�5��g>
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“5~” �;�h�`>x+[,u	2C4�?6\�b+w�Ix5~K�(v&�0jVk��"OC-�xg�mQ4,0
“z” v$�k�WZm “|” �t+ “3” �$h�O1���2�[,5~℄;0o��v&��Y`$�(OIS[,2C4>{%t (�>�Y infrastructure 4YC~p) v y�5PT>[,�7y6Q���4K0N��s�u	2C� 1980 g��6E~,�U 5377 W�'~,y 7245 W�/Æ l991 g�E~,�U~�/ 1277 W�'~,y~#/ 642 W� ll g��~Q�UD�E* 8.6 ;�~Qy�E* l4.4 ;�W�67y<oH��Æ 82% �TI�5,�7y6/y2U�m�2�I�̀ >�:
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Y�HEm��}�Ut��(Z#�T~mg�nZmp{h�& 1�T�OIm1�ZIT>'vY��Zjs-,VEH�3Wz��o��vH*roZ���2I0O�WmIvgg�+�,1T�Tw��9K4V���wp��h>�}F�U�# “NU”m�I
QZYpu	2C�(=4 “~(” � “5?Z�u	2C��{,�E$” 4�^�	ZzM�ek�F�=5?
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,0x���Z#5?�℄gj:>�Q&���txK�\�m%9[�`5T>�?Z\�d4a>� “a>2�Y5To:X �<�(EZ$” ���(0�?Zpj'gt& <R<��FJIT “5Z):>” �)4�eE+��
gm�,r “�0�Kh” � “Æ�Kh” � “TuKh” � “\�syKh” 4WWY(�OJ7mT>Kh�/?3
; “Kh” &Ix�-��`=2~x�4 �
“[,j^Q�{4�M�t�i” �I?[�O�4y [9] ��GÆZI�vt>�3{(<�9I� “1831g[z>v~~�

l882gVk�[>v” �~� 51g��Z(�`�Kk�i [10] �SB “l948 g[z-.%� l954 gVk�-.%r℄v” ���5
6 g���VV-.%g�T4I
�YC�ek�7/Vk�-.%r℄v�`�hMOs� l30 g�-.%g� (1811 g� l950 g)gq k

1811 [z:
1850 [zZMEW`�^^>�v# (-.%4"8)

1874 [z3zt�^g*
�4:��b
1883 O~9I�l:��
1886 [z1

1900 �S k^�T�8egob}>*rv
1911 O~:�T�

1928-1940 v~(0n/%
1936 :X7oSg2C-.%~(
1945 :X7o~�/%2CS
1947 :X7o[G<*
9%5
1950 :X7o[G/�9%5��V.L�9K{~> 4:~B�QkE�mI
1=4mO�oJ4[,�{�v�“��{4j^” ��Vb[V�
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1911 g[zs.� l957 g_m;)4~(0n� 1986 g[z�Zs.%�=$T>Æ4[�5~℄;pQ “3??” �3:�1�g��/?3??K4FV�j�D℄Tgt�s.z��+mÆI
;�4bg�'�7m�/1=T�{�4�H9K�wdJHI�� 1919g4~(<P�<� 1930g 4��K��j.7� l950 g 4�)6! (3FmIW “wd” bb�) �/Æ�3d/�o℄�o l956 g"S�~Fkf4M�2C�bbQK4FV�~�m1(�g�4mMC/ 2050 g_\b^j�m�^,>� 200 Tgt4d.6#�K4|OrH�>vN<4��^�bp[,4_4[#9&�g�p�^4 “��(”tF.[,<d�Z5mi.
℄�W�;m} 7�43d(���I�V�8e��o,{1T4|��'�tP[,�ZK,{v^$��~+�MEmj} 7�4<d�_[�I
5~[,�{kH4��1i�{oJ�x�42��`�/~x�)5<�{�4℄;C.�3|3)�4 “�U” �x+[,u	2CCmRf�mgP+��Cm`�wz�_b “obU�.:y” �$K>~�-�Tj�Æ��VBv�h'y����Pvy��? u	2C1_�#^ZP���PE{Z�u	2C�v�NxG8jS\\4[,<d�O<f`=voÆ�T4`��b+F��`>x+[,u	2C4$TfB�Vb(>IW-CF84�~o��R
O<�Æ�'v41i�SeDe
“`4x+” 8L8L�7m,�~t�,`$�(,mÆ:>
“x+” �v�<oTÆZ�01�Qx��\'�m
2C�lS`2��S�Sj�>`1�HbpX�>�i^0eTÆ0IY�$T`$(=
EFm_g�>Om4(IK “%L” 4(�`>� SCl r!4(\{~j1qI�O<j 1995 g49 l5XEW/ 2000 g49 8 X�+W�3�BmTI���4\'_�

2000 g�[[ SCI 4:>[,�n2C��ÆI�2���$
l981 / 1998 g[N4(\pQ 22 ��v�9��v`℄�(�g��v**� 200 z “��(\” �f�Y�S�{�m 76998z\':N�3
\'T�m 213 zKImI��04��$X�T>�"�$ 0.27% ��Z/�p�?�m 47 z(\4&℄�0
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4��$XI�T>�"�$ 0.061% ��'�oDp���3
~y1(\{~��;S,����[N6P4(\Zm1�Kg�4vo�(�R
[�1�.�t�G4x`�N�>�}F#	�y�XOMz��fBI��A “~g�” �~g��X�t�[,Æ1�1�mFI��9'ICxx8wH�7m�(ZP4^g�2�Lt����� 1960 g/ l980 g�`=�IB�AC2=[�1�9[Cm�p�e4Hh`��Ym5S�T4<RHK%�wH�z�b+��4UWv���A “�p�e���$[,��0�(=��i��(�WJ5b�bG4k[,pHT0>�t�̀ =3�>Æ�8?bII
Z�2C4 “2C�” �Z"`4 “'v” �Z�k[,4[,� “�i” �II
$,V$� “2S” Wx�
EZs�^4 “UiV.Z” ��[,�T�[,K�{ZmIjk�Hh�{�Z�[,�m.�Wr��[,/�{��u	/bg�T�!CTI�*���;�bn�m�4T�a+�bg2C)m`>V��lv�!C�1$�4k���OZ\bjI�1�I�$X$ “I�vh/7” �HmYpK2X~SI~4u	2C�_bf�ku	/bg/k}48�T�8�2CKS[41=�i�LJ8����℄gt4<7I��G�am�p�Abg��tu	4`� (W3�4`��TÆ) �t+��4;m�!C14T�8��WRZB&m�u	2C�T~1j$Q!<��X�I~1w/�Qu	4�v�s0Q�>���!C14T�8�bW~Qb1'18O�3m`=��>Pt4T�b�T{/�t4YC'.�oJ��4j��b�2GI
�W`l�<
1 P`C���ÆD�"I�q�	�ÆDP`Cfw�L,
�5��(��20� l972 � 574 m�
2 �� “ZSQ�” I|U: “W3(Æ�l�7�5!X�e!d�#!M�+!��7�ZZS�7!�;℄S�SZS��Z;Sp�” �/9'�
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3 �?Æ “I�Æ=��S�?�gf��	!21�:UQ;��”��=HZ|�	G=�L l6 
�
4 �>�U��� Science, 1998 � 280(5363) � 528 �
5 �=oK�	�gZ���$�.[t=g� l945 � 133 m�
6 �P��ez6V�XKI4^�	�P�fw℄
�5��(��20� 1984 � 183 m�
7 ��WU���	�g44� l999 � 5 } 6 )�L l 2�
8 	ez�gz?M�Y_IU��5��(��20� l985 � 22j 24 m�
9 E��7�	_F�gz?tB6 ([<fN) �5���g�20��a�jGb�20� 1994 � 5 j 58 m�

10 1831 �S_MD\u|�nLR�yySMuX8���7SMu�*5wp�OI: 1866 �Hh\�� (E. W. von Siemens) wMDO��ISMu�
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