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<\_^_gb_ 

P_heblu�\�:a_j[Zc^`Zg_ dZd�kujv_��ij_^klZ\eyx-

s__ ijhfure_gguc� bgl_j_k�� klZeb bamqZlvky� ijb�
f_jgh�q_l\_jlv�\_dZ�gZaZ^��dh]^Z�[ueb�\uy\e_gu�bo�
djmigu_�f_klhjh`^_gby��Bkke_^h\Zgby�ijh\h^beZkv��
k�h^ghc�klhjhgu ± k lhqdb�aj_gby�^_lZevgh]h�hij_^_�
e_gby�\k_\hafh`guo�k\hckl\��Z�k�^jm]hc ± [ueb�ih�
klZ\e_gu�]_heh]hjZa\_^hqgu_ jZ[hlu�k�p_evx�hdhg�
lmjb\Zgby� bo� aZe_`_c� b� hij_^_e_gby� aZiZkh\�� Ijb�
jh^gu_� p_heblu gZ� l_jjblhjbb� :a_j[Zc^`ZgZ bam�
q_gu� \� ^hklZlhqghc� f_j_� b� hk\_s_gu� \� jZaebqguo�
im[ebdZpbyo \ j_kim[ebdZgkdbo�b�aZjm[_`guo�ba^Z�
gbyo��GZ�hkgh\Zgbb�kh[jZgguo�fZl_jbZeh\�b�ebqguo�
bkke_^h\Zgbc�k\_^_gby�h�ijbjh^guo p_heblZo :a_j-

[Zc^`ZgZ� h[h[s_gu� \�fhgh]jZnbb�FZf_^h\Z�F�G���
FZofm^h\Z�K�:��b�^j� [1]. <�^Zgghc�jZ[hl_�jZkkfhl�
j_gu ]_heh]bq_kdb_� mkeh\by� h[jZah\Zgby� p_heblh�
ghkguo�dhfie_dkh\��bo�deZkkbnbdZpby��fbg_jZeh]by, 
nbabdh-obfbq_kdb_� mkeh\by� h[jZah\Zgby� b� g_dhlh�
ju_� h[eZklb� bkihevah\Zgby� ijbjh^guo� p_heblh\�
:a_j[Zc^`ZgZ�\�jZaebqguo�hljZkeyo�k_evkdh]h�ohayc�
kl\Z�b�ijhfure_gghklb [1±3]. 

Kj_^b�ijbjh^guo�p_heblh\�\u^_e_gu�fZ]fZlbq_�
kdb_�� ]b^jhl_jfZevgu_� b� hkZ^hqgh-^bZ]_g_lbq_kdb_�
lbiu�p_heblhh[jZah\Zgby�[4]. P_heblu�:a_j[Zc^`ZgZ�
\� fbg_jZeh]bq_kdhf� Zki_dl_� jZa^_e_gu gZ� h^ghf_j�
gu_��^\mf_jgu_�b� lj_of_jgu_� lbiu��I_j_qbke_ggu_�
]_g_lbq_kdb_�b�jZaebqgu_� kljmdlmjgh-fbg_jZeh]bq_�
kdb_�lbiu�p_heblh\�k\yaZgu�ij_bfms_kl\_ggh�k�iha^�
g_f_eh\ufb� b� dZcghahckdbfb� ]_heh]bq_kdbfb� dhf�
ie_dkZfb :a_j[Zc^`Zgkdhc� qZklb� DZ\dZakdh]h� k_]�
f_glZ�Zevibckdh]h�ihykZ.  

 

=_heh]bq_kdZy�oZjZdl_jbklbdZ 

p_heblh\uo�f_klhjh`^_gbc�:a_j[Zc^`ZgZ 

P_heblhghkgu_ h[jZah\Zgby� \� hkgh\ghf� rbjhdh�
jZkijhkljZg_gu�kj_^b�iha^g_f_eh\uo�b�dZcghahckdbo�
dhfie_dkh\ \�DZaZokdhf��:]^`_d_g^kdhf��:]^_jbgk-
dhf��Oh^`Z\_g^kdhf��=hqZkkdhf�ijh]b[Zo��\�<Zg^Zf�
kdhc�b�LZeurkdhc�ahgZo��Z�lZd`_�\�Dmjbgkdhc�f_`]h�
jghc�\iZ^bg_��=hjghf�LZeur_��GZobq_\Zg_��D_ev[Z^�
`Zj_. Kj_^b�ijbjh^guo�p_heblh\�gZb[he__�p_ggufb�
y\eyxlky�\ukhdhdj_fgbklu_�bo�jZagh\b^ghklb��dhlh�
ju_� ij_^klZ\e_gu� :c^Z]kdbf�� D_f_jebgkdbf�� =Zc�
fZoebgkdbf��XoZju�Hdkxaebgkdbf�b�LZleugkdbf�f_�
klhjh`^_gbyfb [5].  

<�LZeur-LZjhfkdhc kljmdlmjgh-nhjfZpbhgghc

ahg_�ZgZevpbf�jZa\b\Z_lky�ih�i_ieh\hc�p_f_glbjmx�
s_c�fZkk_�b�khklZ\ey_l���±����h[t_fZ�ihjh^u [6].  

Ihfbfh�\ur_�hlf_q_gguo�f_klhjh`^_gbc�debghi�
lbeheblh\u_�ijhy\e_gby�h[gZjm`_gu�kj_^b�iha^g_f_�
eh\uo�lmnh]_ggh-hkZ^hqguo�lhes�:]^_jbgkdh]h�ijh�
]b[Z��k��Km]h\mrZg). A^_kv�i_ieh\u_�debghilbeheblh�
\u_� lmnu� q_j_^mxlky� k� [_e_kh\Zlh-k_jufb� lmnZfb��
Debghilbehebl� Zkkhpbbjm_lky k ]_ceZg^blhf�� fhgl�
fhjbeehgblhf, ZgZevpbfhf� dZevpblhf��Kh^_j`Zgb_ 
debghilbeheblZ dhe_[e_lky�hl����^h����� 
GZb[he__�\ukhdbf�kh^_j`Zgb_f�ZgZevpbfZ��hdheh�

90���oZjZdl_jbam_lky�RmjlZgkdh_�ijhy\e_gb_��jZkih�
eh`_ggh_ gZ�jZkklhygbb�hdheh��.��df�hl�k_e_gbc�OZj�
oZiml�b�=xebklZg�=_jZg[hckdh]h�jZchgZ��A^_kv�ZgZev�
pbfbabjh\Zggu_� lmnu� �whp_g�� kh]eZkgh� aZe_]Zxl�
kj_^b�ieblqZluo�ba\_klgydh\�dZfiZgkdh]h�b�fZZkljbo�
lkdh]h�yjmkh\��:gZevpbfbabjh\Zggu_�f_edha_jgbklu_�
lmnu�h[gZjm`_gu�kj_^b�iha^g_f_eh\uo�debghilbeh�
eblh\uo� lmnh\� :]^_jbgkdh]h� ijh]b[Z�� :mlb]_gguc�
beb�`_�hkZ^hqguc�ZgZevpbf�h[gZjm`_g�\�kj_^g_c�qZ�
klb�lmnh]_ggh-hkZ^hqghc�lhesb�iha^g_]h�whp_gZ��jZa�
\blhc� \� ;mjh\Zjkdhf� �<bey`qZc�� MexfqZc� b� ^j��� b�
:klZjbgkdhf� �LZg]ZjxqZc�� :klZjZqZc� b� ^j��� ih^gy�
lbyo�� Hl^_evgu_� ohjhrh� h]jZg_ggu_� djbklZeebdb�
ZgZevpbfZ�hlf_q_gu�\�khklZ\_�[j_dqbb�]jya_\h]h�\me�
dZgZ�=h[m��[eba ;Zdm���khklhys_c�ba�f_edh- b�kj_^g_�
a_jgbklh]h�i_kqZgbdZ [7].  

Debghilbeheblh\u_� ijhy\e_gby� mklZgh\e_gu� \�
=hjghf�LZeur_��:jZdkqZckdhc�ahg_��\�:]^_jbgkdhf�b�
D_ev[Z^`Zjkdhf�ijh]b[Zo� <�=hjghf�LZeur_�[8] deb�
ghilbehebl \� khklZ\_� lmnh]_ggh-hkZ^hqghc� lhesb�
kj_^g_]h�whp_gZ�Zkkhpbbjm_lky�k�]_ceZg^blhf��dZevpb�
lhf�b� ZgZevpbfhf��<�:jZdkqZckdhc ahg_ mklZgh\e_g�
lZd`_� \� khklZ\_� i_ieh\uo� lmnh\� kj_^g_]h� whp_gZ��
Lmnu�oZjZdl_jbamxlky�a_e_gh\Zlh-k_jhc��kbg_c�hdjZk�
dhc��Wlb�lmnu�\�jZchg_�k_e_gbc�Dxdb��XoZju�J_f_�
rbg��DZjZ[hc�\�\b^_�ieZklZ�g_[hevrhc�fhsghklb�q_�
j_^mxlky� k� [_eufb� hd\Zjph\Zggufb� i_ieh\ufb� lm�
nZfb��Ijhly`_gghklv�p_heblhghkghc�lhesb�̂ hklb]Z_l�
���df��fhsghklv�dhe_[e_lky�hl����gZ�x]h-\hklhd_��^h�
���f� �gZ�k_\_jh-\hklhqghc�hdjZbg_�k��DZjZ[hy���Deb�
ghilbehebl�ijbkmlkl\m_l�\�lmnZo�\�\b^_�f_edbo�djb�
klZeeh\��.10±0.���ff��Hg�Zkkhpbbjm_lky�k�d\Zjp_f��ih�
e_\uf�riZlhf�b�^j�  
Fhj^_gbl-debghilbeheblh\u_� lmnu� mklZgh\e_gu�

\�D_ev[Z^`Zjkdhf� gZeh`_gghf� ijh]b[_. >Zggh_�f_�
klhjh`^_gb_�jZkiheh`_gh�hdheh�k��:eeheZj��IehsZ^v�
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<_klgbd�<hjhg_`kdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��K_jby��=_heh]by����������4, 53±62                             55 

debghilbehebl-fhj^_gblh\hc�fbg_jZebaZpbb� khklZ\�
ey_l�hdheh��� df2��A^_kv�ijhp_kk�djbklZeebaZpbb�k\y�
aZg�k�baf_g_gbyfb�whp_gh\uo�Zg^_ablh\�b�bo�lmnh\. 
<�:]^Z`d_g^kdhf�ijh]b[_� \�hlebqb_�hl�DZaZokdh]h�

jZa\bl ^Zpbl-jbheblh\uc�\medZgbaf�dhgvydkdh]h�b�[Z�
aZevl-Zg^_ablh[ZaZevlh\uc� kZglhgkdh]h \j_f_gb�� <�
kljh_gbb�^Zggh]h�ijh]b[Z�ijbgbfZxl�mqZklb_�\_jog_-
xjkdb_��f_eh\u_�b�iZe_h]_gh\u_�\medZgh]_ggu_��\me�
dZgh]_ggh-hkZ^hqgu_�b�hkZ^hqgu_�h[jZah\Zgby��A^_kv�
p_heblh\Zy fbg_jZebaZpby�bf__l�]b^jhl_jfZevguc�]_�
g_lbq_kdbc� lbi� b� ij_bfms_kl\_ggh� aZihegy_l� lj_�
sbgu��fbg^Zebgu��imklhlu�b�l�^��Ih�ihjh^hh[jZamx�
sbf�fbg_jZeZf�hkh[_ggh�ih�ieZ]bhdeZam��p_heblbaZ�
pby \klj_qZ_lky�j_^dh� 
<�:a_j[Zc^`Zgkdhc�qZklb�Ehd-DZjZ[Zokdhc�kljmd�

lmjgh-nhjfZpbhgghc�ahgu�\�hlghr_gbb�debghilbeh�
eblh\uo�b�debghilbehebl-fhj^_gblh\uo�f_klhjh`^_�
gbc�gZb[he__�i_jki_dlb\guf�y\ey_lky�DZaZokdbc�ijh�
]b[��dhlhjuc�jZkiheh`_g�\�ihehk_�ih]jm`_gby�f_]Zg�
lbdebghjby� FZeh]h� DZ\dZaZ� ih^� q_l\_jlbqgu_� fh�
eZkku�Kj_^g_-Dmjbgkdhc�\iZ^bgu��Ijh]b[�\uiheg_g�
ij_bfms_kl\_ggh�\_jog_xjkdbfb�wnnmab\gufb��hkZ�
^hqgh-ibjhdeZklbq_kdbfb� b� ghjfZevgh-hkZ^hqgufb�
dhfie_dkZfb��<k_�p_heblbabjh\Zggu_�iZqdb�kh]eZkgh�
aZe_]Zxl�\�h^ghf�b lhf�`_�kljZlb]jZnbq_kdhf�]hjb�
ahgl_�� l�_�� gZoh^ylky� kj_^b� hleh`_gbc� iha^g_]h� kZg�
lhgZ�b�jZgg_]h�dZfiZgZ [9]. 

<�p_ehf��^ey�DZaZokdh]h�ijh]b[Z�fh`_l�[ulv�\u^_�
e_gh� ljb� i_jki_dlb\guo� mqZkldZ�� k_\_jh-aZiZ^guc��
p_gljZevguc b�\hklhqghc��GZ�k_\_jh-aZiZ^ghf�mqZkld_�
debghilbeheblh\u_� ieZklu�� ijhly`_gghklvx� ��±
25 df��ijhke_`b\Zxlky� hl� k_eZ :eb[ZcjZfeu b�ijh�
^he`Zxlky�gZ�l_jjblhjbb�khk_^g_c�j_kim[ebdb��A^_kv�
fhj^_gbl�aZf_lgh�ij_h[eZ^Z_l�gZ^�debghilbeheblhf��
Ijb�wlhf kh^_j`Zgb_�dj_fg_a_fZ�\�khklZ\_�lmnh\�aZ�
f_lgh�\ukhdh_��GZ \hklhqghf�mqZkld_�DZaZokdh]h�ijh�
]b[Z��dm^Z�\oh^bl��kh[kl\_ggh� :c^Z]kdh_�f_klhjh`^_�
gb_�� debghilbehebl� ij_h[eZ^Z_l� gZ^� fhj^_gblhf��
A^_kv� ljZkku�� bf_xsb_� kjZ\gbl_evgh� djmigha_jgb�
klmx�]jZgmehf_ljbx� f_g__�p_heblbabjh\Zgu�b�y\ey�
xlky�ijh^mdlhf�jZgg_c�klZ^bb�wdkiehabb�iha^g_kZg�
lhgkdh]h�\medZgbafZ [10±12]. 

<�djZ_\uo�qZklyo�DZaZokdh]h�ijh]b[Z�jZa\blu�:c�
^Z]��LZleu��D_jh]eu��:]^Z]��DyjZfeb�b�=ZcfZoeugkdh_�
debghilbeheblh\u_ b� debghilbehebl-fhj^_gblh\u_�
f_klhjh`^_gby� Kj_^b� i_j_qbke_gguo� f_klhjh`^_�
gbc�gZb[he__�djmiguf b�ohjhrh�bamq_gguf�y\ey_lky 
:c^Z]kdh_� f_klhjh`^_gb_�� dhlhjh_� [ueh� \u[jZgh� \�
dZq_kl\_�hkgh\gh]h�h[t_dlZ�bkke_^h\Zgbc� F_klhjh`-

^_gb_�jZaf_sZ_lky�\�fhghdebgZeb�D_jh]ebgkdhc�kbg�
debgZevghc�kljmdlmju�\lhjh]h�ihjy^dZ�b�ijbmjhq_gh�
d� ahg_�i_j_k_q_gby�ZglbdZ\dZakdh]h�jZaju\Z� k�h[s_�
dZ\dZakdbf jZaehfhf��<� maeZo� i_j_k_q_gby� kljmdlmj�
h[hbo�gZijZ\e_gbc�\hagbdeZ�k_lv�l_dlhgbq_kdbo�lj_�
sbg��h[mkeh\b\rbo�jZa\blb_�]b^jhl_jfZevgh]h�f_lZ�
khfZlhaZ�b��\�qZklghklb��p_heblbaZpbb�i_ieh\uo�]bZ�
ehdeZklblh\ [11].  

I_ieh\u_� lmnu�fZkkb\gu_, lhgdha_jgbklu_� aZe_-
]Zxl�kj_^b�dZj[hgZlguo�hleh`_gbc�\_jog_]h�kZglhg-

dZfiZgkdh]h� yjmkZ \� \b^_� ieZklh\hc� aZe_`b�fhsgh-

klvx�\�kj_^g_f���±30 f��RbjbgZ�\uoh^Z�gZ�^g_\gmx�
ih\_joghklv� lmnh\� khklZ\ey_l� ��±120 f� ijb� h[s_f�
ijhly`_gbb�^h�� df� JZaju\gu_�gZjmr_gby�^_eyl�f_�
klhjh`^_gb_�gZ� ��mqZkldZ�� aZiZ^guc��p_gljZevguc�b�
\hklhqguc�� GZb[he__� i_jki_dlb\guf� y\ey_lky� p_g�
ljZevguc� mqZklhd�� ]^_� ijhly`_gghklv� \uoh^Z�gZ� ih�
\_joghklb�khklZ\ey_l���� f��MklZgh\e_gh�gZebqb_�lj_o�
ieZklh\�� �� k\_leh-k_ju_� lmnu�� ��� [mjh\Zlh-k_ju_�
lmnu�����gb`gbc ± ]hem[h\Zlh-k_ju_�ljZkku �jbk���, 2). 

 

F_lh^bdZ�bkke_^h\Zgbc 

<�hkgh\m�^Zgghc�klZlvb iheh`_g�ZgZeba�fZl_jbZ�
eh\� ihe_\uo b� eZ[hjZlhjguo� bkke_^h\Zgbc� Z\lhjZ, 
bamqZxs_]h iha^g_f_eh\hc� \medZgbaf DZaZokdh]h�
ijh]b[Z� b� k\yaZggu_� k� gbf f_klhjh`^_gby \ukhdh-

dj_fgbkluo�p_heblh\. >ey�j_r_gby�ihklZ\e_gguo�aZ-
^Zq�ijh\_^_gh hdheh����obfbq_kdbo�ZgZebah\�p_heblb-

abjh\Zgguo lmnh\��Z�lZd`_�bkihevah\Zgu�j_amevlZlu�
]_heh]bq_kdbo�� ]_hobfbq_kdbo�� i_ljheh]bq_kdbo� bk�
ke_^h\Zgbc�\�wlhf�jZchg_�k�ijb\e_q_gb_f nhg^h\uo b 

him[ebdh\Zgguo fZl_jbZeh\, ih kh[kl\_gguf ihe_\uf�
gZ[ex^_gbyf� khklZ\e_gu� ko_fZlbq_kdb_� ]_heh]bq_�
kdb_�dZjlu�:c^Z]kdh]h f_klhjh`^_gby. 

 Ih�^Zgguf�]jZgmehf_ljbq_kdbo�ZgZebah\��\uihe-
g_gguo�G� N��Q_ebs_\uf�b�^j� [13]��gZb[he__ f_edb_�
njZdpbb�debghilbeheblh\uo�lmnh\�ih^\_j]gmlu�fb-

g_jZeh]bq_kdhfm ZgZebam� Hij_^_e_gu� ihdZaZl_eb�
ij_ehfe_gby�fbdjhq_rmcqZlh]h�Z]j_]ZlZ�debghilbeh-

eblZ� �N=1.����� b� ih^kqblZgh� dhebq_kl\h�fbg_jZeh\��
debghilbehebl ± 76±80%��d\Zjp�± 14±�����dZevpbl ± 

2±2.5%. 

Ih�j_amevlZlZf�obfbq_kdbo�ZgZebah\�mklZgh\e_gh��
qlh�khklZ\�fbg_jZeh\�p_heblh\hc�]jmiiu�b�p_heblbab-

jh\Zgguo lmnh\�DZaZokdh]h�ijh]b[Z�oZjZdl_jbamxlky�
\ukhdbf� kh^_j`Zgb_f� dj_fg_a_fZ�� ij_h[eZ^Zgb_f 

hdbkgh]h�`_e_aZ�gZ^�aZdbkguf��dZevpby�gZ^�fZ]gb_f�b�
gZljby�gZ^�dZeb_f� 
>bnjZdpbhggu_� ^Zggu_� p_heblh\� ihemq_gu� ijb�

dhfgZlghc� l_fi_jZlmj_� gZ� ^bnjZdlhf_lj_ >JHG-3 

(&X.. ± baemq_gb_��Ni-nbevlj�����d<����±���f:��kdh�
jhklv�^\b`_gby�kq_lqbdZ��.50 ��fbg����DZ`^uc�h[jZ�
a_p�bamqZeky�ih� ��jZaZ� <�dZq_kl\_�\gmlj_gg_]h wlZ�
ehgZ� bkihevah\Zeb� iheh`_gb_� ebgbb KBrO3 

(2�=20.2120) b�d\Zjp����=40.2980; 50.�������Lhqghklv�
hij_^_e_gby����� 

 

H[km`^_gb_�j_amevlZlh\ 

Iha^g_fZ]fZlbq_kdbc�p_hebl�ij_^klZ\e_g�ihjh^h-

h[jZamxsbf� ZgZevpbfhf��Hg� \� \b^_� dk_ghfhjnguo�
\u^_e_gbc�jZkiheZ]Z_lky�\�bgl_jklbpbyo�jZg__�\u^_-
eb\rboky� ieZ]bhdeZah\�� debghibjhdk_gh\�� [bhlblh\��
jh]h\hc�h[fZgdb�\�khklZ\_�Lm]kdbo�b�DZeZoZgkdbo�l_�
r_gblh\��Ih� ^Zgguf� j_gl]_ghkljmdlmjgh]h� �Z ��.72 

Ö��b�obfbq_kdh]h�ZgZebah\��lZ[e� ����Zg��, ���_]h�khklZ\�
[ebahd�d�l_hjblbq_kdhfm� 
<� ]b^jhl_jfZevguo� ZgZevpbfZo� \uy\e_gZ� hsmlbfZy�
dhgp_gljZpby�jm[b^by�����±����]�l���[Zjby�����±����]�l��
b�hdkb^Z�dZeby���.5±2.�����Ih�\k_c \_jhylghklb� ̂ Zgguc 
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ZgZevpbf�y\ey_lky�ijh^mdlhf�ij_h[jZah\Zgby�i_j\bq-

gh]h�e_cpblZ��G_j_^dh�kh^_j`Zgb_�mihfygmlh]h�fbg_�
jZeZ�\�khklZ\_�\ur_hlf_q_gguo�ihjh^�^hklb]Z_l���±
����� Mqblu\Zy� ih\ur_ggh_� kh^_j`Zgb_� ]ebgha_fZ�

(Al2O3 ± 23.69%) b�gZljby� (Na2O ± 12.78%) \�khklZ\_�
wlbo� ZgZevpbfh\�b�^hklZlhqgmx�iehsZ^v�bo�jZkijh�
kljZg_gby�� wlhl� lbi� fh`_l� ij_^klZ\eylv� kh[hc� ijh�
fure_gghc�bgl_j_k [11]. 

 

 

Jbk�����Ko_fZlbq_kdZy�]_heh]bq_kdZy�dZjlZ�:c^Z]kdh]h�f_klhjh`^_gby��1 ± q_l\_jlbqgu_�hleh`_gby� km]ebgdb� kmi_kb� 2 ± dZf�
iZg-fZZkljbokdbc yjmk� ba\_klgydb [_eh\Zlh-k_jh\Zlh]h�p\_lZ� djmigha_jgbklu_� i_kqZgbklu_� 3±7 ± \_jog_kZglhgkdbc ih^tyjmk� 3 ± 
djZkghp\_lgu_�keZ[hi_kqZgbklu_�ba\_klgydb��4 ± ba\_klgydb�f_j]_e_ih^h[gu_��i_eblhfhjngu_��kbevgh�lj_sbgh\Zlu_� 5 ± p_heb�
lhkh^_j`Zsb_ lmnu� ]hem[h\Zlh-k_ju_� 6 ± p_heblhkh^_j`Zsb_ lmnu��kbevgh hdj_fg_ggu_ b [j_dqbjh\Zggu_� 7 ± p_heblhkh^_j`Z�
sb_ ©ljZkkuª� ]hem[h\Zlu_��8 ± \_jogbc�f_e��̂ bhjblh\u_�ihjnbjblu��9 ± ]b^jhl_jfZevgh-baf_g_ggu_�ihjh^u��10 ± jZaju\gu_�gZjm�
r_gby��11± dZgZ\u�b�bo�ghf_jZ��12 ± rmjnu�b�bo�ghf_jZ��13 ± kd\Z`bgu�b�bo�ghf_jZ��FZkrlZ[��������� 
[Fig. 1. Schematic geological map of the Aydag deposit: (1) ± Quaternary deposits: loam, sandy loam; (2) ± Campanian-Maastrichian stage: 

limestones of whitish-grayish colour, coarse-grained, sandy; (3±7) Upper Santonian substage: (3) ± red-coloured weakly sandy limestones; (4) 

± marl-like limestones, pelitomorphic, highly fractured; (5) ± zeolite-bearing tuffs, bluish-gray; (6) ± zeolite-bearing tuffs, highly silicified and 

brecciated; (7) ± zeolite-bearing blue "trasses"; (8) ± Upper Cretaceous: diorite porphyrites; (9) ± hydrothermally altered rocks; (10) ± breaking 

disturbances; (11) ± ditches and their numbers; (12) ± pits and their numbers; (13) ± wells and their numbers (Scale 1:2000).] 

 

 

 

 

 

Jbk� 2. K\h^guc�eblheh]bq_kdbc�jZaj_a�:c^Z]�
kdh]h� b� Hdkxaexgkdh]h� f_klhjh`^_gbc�� 1 ± 

i_ieu��i_ieh\u_�lmnu��debghilbeheblh\u_���2 ± 

i_ieu f_j]_e_ih^h[gu_� �dj_fgbklh-ZgZevpbfh�
\u_�� 3 ± [j_dqb_\u_ eblhdeZklbq_kdb_ b djbklZe�
eh\bljhdeZklbq_kdb_ lmnu� 4 ± ebgau�b�\dexq_�
gby�[_glhgblh\��5 ± ba\_klgydb�hj]Zgh]_ggu_�i_�
eblhfhjngu_. 

[Fig. 2. Composite lithological section of the Aydag 

and Oksyuzli deposits: (1) ± ashes, ash tuffs (clinop-

tilolite); (2) ± ashes, marl-like (siliceous-analcime); (3) 

± breccia lithoclastic and crystalline-vitroclastic tuffs; 

(4) ± lenses and bentonite inclusions; (5) ± organogenic 

pelitomorphic limestones. Inscriptions on the picture: 

:c^Z] ± Aydag, Hdkxaex ± Oksyuzlu.] 
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FZdjhkdhibq_kdb� debghilbeheblh\uc� lmn� oZjZd-

l_jbam_lky� k\_lehc�� k\_leh-k_jhc� b a_e_gh\Zlh-k_jhc�
hdjZkdhc��Debghilbeheblh\u_�lmnu�bf_xl�f_edha_j-

gbklh_�b�iehlgh_�kljh_gb_��Ih^�fbdjhkdhihf�gZ[ex-

^Z_lky djbilha_jgbklh_��b]hevqZlh_��q_rmcqZlh_�kljh�
_gb_� lmnZ� debghilbeheblZ� Ihfbfh� ihke_^g_]h�� dZd 

p_f_glbjmxsZy fZkkZ� hlf_qZxlky [_knhjf_ggu_ \u�
^_e_gby dZevpblZ� ^hehfblZ� GZjy^m k gbfb g_j_^dh \�
khklZ\_� mqZkl\mxl \ jZaebqghc kl_i_gb ^_\bljbnbpb�
jh\Zggu_ hklZldb [mjh\Zlh-k_jh]h kl_deZ ̂ Zpblh\h]h b 

jbh^Zpblh\h]h khklZ\Z�  
Ihfbfh� wlh]h�� \�rebnZo� h[gZjm`_gu� m]eh\Zlu_�

h[ehfdb�d\ZjpZ���.02±0.��ff�, lZ[ebqdb�ihe_\uo�riZ-
lh\� ��.��� ff�� b� [bhlblZ� ��.015±0.1 ff���F_edb_� q_-
rmcdb�oehjblZ�bgh]^Z�h[jZamxl�h[hkh[e_ggu_ kdhi-

e_gby�� <� g_agZqbl_evguo� dhebq_kl\Zo� \klj_qZxlky�
]b^jhhdbkv�`_e_aZ�b� kdhie_gby�djbilhdjbklZeebq_k-
dbo�dZj[hgZlh\��h[jZamxsbo�k�p_heblZfb�lhgdb_�ijh�
jZklZgby��Ih�]jZgmehf_ljbq_kdhfm�khklZ\m debghilb�
eheblh\u_ lmnu ij_^klZ\e_gu ke_^mxsbfb njZdpb�
Zfb� > 0.25 ff ± 4.7±18.6%; 0.25 ± 0,1 ff ± 5±12.1%; < 

0.1±0,01 ff ± 46.8±64.2%; < 0.01 ff ± 21.2±31.9% �lZ[e� 
1, ZgZebau 1, 2). J_amevlZlu ZgZebah\ ihdZau\Zxl�� qlh�
dhebq_kl\h�p_heblh\�\�e_]dhc�njZdpbb�jZaf_jghklvx�
0.1±�����ff�dhe_[e_lky�hl 75 ^h 95%, hklZevgZy qZklv 

njZdpbb ij_^klZ\e_gZ ZexfhkbebdZlZfb� qZklbqgh ba�
f_g_ggufb ihe_\ufb riZlZfb b dZj[hgZlZfb� < ly`_�
ehc njZdpbb�ijh[ ij_h[eZ^Zxl [bhlbl b oehjbl� < dZq_�
kl\_ Zdp_kkhjguo fbg_jZeh\ h[gZjm`_gu� jh]h\Zy� h[�
fZgdZ�� p_e_klbg�� pbjdhg�� bevf_gbl��fZ]g_lbl� b� _^b�
gbqgu_�a_jgZ�lmjfZebgZ��kn_gZ��Z\]blZ��]jZgZlZ�b�ib�
jblZ� 
Ih ̂ Zgguf F� G� FZf_^h\Z b�^j��[4] debghilbehebl 

\ :c^Z]kdhf f_klhjh`^_gbb�gZoh^blky \ ZkkhpbZpbb k 

fhj^_gblhf� ]_ceZg^blhf� gZljheblhf� klbev[blhf, 

ZgZevpbfhf�b�^jm]bfb�fbg_jZeZfb�\�\b^_�b]hevqZluo�
b� \hehdgbkluo� kdhie_gbc��QZs_� \k_]h�hg�[_kp\_l_g��
Kdhie_gby�f_edbo���.01±0.���ff��djbklZeeh\�debghi-

lbeheblZ h[jZamxl�ik_\^hfhjnhau�ij_bfms_kl\_ggh�
ih�ihe_\uf�riZlZf��< p_f_glbjmxs_c fZkk_ debghi-

lbehebl jZa\b\Z_lky ih ihe_\hfm riZlm b d\Zjpm�� <�
[hevrbgkl\_�kemqZ_\�gZ[ex^Zxlky�j_ebdlu�\medZgbq_�
kdh]h� kl_deZ��>ey�debghilbeheblZ�ba�:c^Z]kdh]h�f_�
klhjh`^_gby�hij_^_e_gu�ihdZaZl_eb�ij_ehfe_gby Ng 

= 1.480±1.483; Np = 1.478±1.481. :kkhpbbjmxsbc k gbf 

]_ceZg^bl oZjZdl_jbam_lky [he__� \ukhdbfb� ihdZaZl_�
eyfb ij_ehfe_gby� Ng = 1.501; Np = 1.497. 

Bamq_gb_�obfbq_kdh]h�khklZ\Z�debghilbeheblh\uo�
b�debghilbehebl-fhj^_gblh\uo lmnh\ �lZ[e� 1, Zg� 3±8) 

ihdZaZeh \ukhdh_ kh^_j`Zgb_ dj_fg_a_fZ� ij_h[eZ^Z�
gb_�hdbkgh]h�`_e_aZ�gZ^�aZdbkguf��dZevpby�gZ^�fZ]-
gb_f��gZljby�gZ^�dZeb_f��< p_ehf� obfbq_kdbc khklZ\�
]bZehdeZklblh\uo lmnh\�� keZ]Zxsbo� hl^_evgu_� jZa-
j_au� \_jog_]h� kZglhgZ� b gb`g_]h dZfiZgZ� f_gy_lky k 
k_\_jh-aZiZ^Z gZ \hklhd \ klhjhgm m\_ebq_gby s_ehqghk-

lb��`_e_abklhklb�b�mf_gvr_gby�ba\_kldh\bklhklb� 
<� j_amevlZl_� bamq_gby� obfbq_kdh]h� khklZ\Z� �kf��

lZ[e����Zg�����mklZgh\e_gh��qlh�:c^Z]kdbc debghilbeh-

ebl hlghkblky d gZljb_\h-dZevpb_\hc jZaghklb k ihgb�
`_gguf kh^_j`Zgb_f dZeby� H^gZdh wlb baf_g_gby g_ 

\ebyxl gZ h[smx oZjZdl_jbklbdm lmnh\ b iha\heyxl 

ij_^iheh`blv bo ijbgZ^e_`ghklv d _^bghc�i_j\bqghc�
fZ]f_�^Zpblh\h]h�b�jbh^Zpblh\h]h khklZ\Z� 
<� khklZ\_� p_heblbabjh\Zgguo� lmnh\� b� ©ljZkkh\ª�

DZaZokdh]h�ijh]b[Z�ih�j_amevlZlZf�ki_dljZevguo ZgZ�
ebah\ mklZgh\e_gu �]�l�� kljhgpbc  210, [Zjbc  200, lblZg 

400, p_jbc  80, pbgd 200, k\bg_p 200. I_j_qbke_ggu_ 

we_f_glu� fh]ml dZd bahfhjngh \oh^blv \ khklZ\ djb�
klZeehdeZklh\� lZd b [ulv jZkk_yggufb� \�p_f_glbjmx�
s_c fZkk_ (lZ[e���).  

 

LZ[e. 1. Obfbq_kdbc�khklZ\�debghilbeheblh\uo�lmnh\ DZaZokdh]h�ijh]b[Z���, [4]. 

[Table. 1. Chemical composition of clinoptilolite tuffs of the Kazakh trough, %, [4]]. 

KhklZ\ 

[Composition] 

:gZevpbf 

[Analcime] 

Debghilbeheblh\u_�lmnu 

[Clinoptilolite tuffs] 

1 2 3 4 5 6 7 8 9 10 

SiO2 54.23 52.47 65.95 64.66 67.50 68.25 69.74 67.8 63.0 67.7 

Al2O3 24.16 24.62 12.13 11.17 10.63 10.50 11.13 11.1 9.97 10.5 

Fe2O3 ² 0.41 1.22 1.26 0.30 0.11 0.24 0.24 0.40 0.36 

FeO 0.06 ² 0.07 0.05 0.07 0.05 ² ² ² ² 

MnO ² ² 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.02 

MgO ² 0.32 0.99 1.09 0.32 0.75 0.87 0.54 1.12 0.65 

CaO 0.63 1.40 3.63 3.70 8.15 6.68 5.68 6.91 9.82 7.29 

Na2O 12.74 11.16 1.37 2.23 2.12 2.10 2.12 1.69 1.42 1.51 

K2O 0.34 1.47 1.95 2.15 1.70 2.10 2.12 1.69 1.68 2.10 

H2O + 110 7.94 8.05 8.26 8.74 7.06 8.56 8.08 9.24 12.1 9.05 

H2O ±110 0.20 ² 3.38 4.26 2.92 1.04 1.98 ² ² ² 

����¦ 100.30 99.90 98.97 99.37 100.72 100.01 99.98 99.3 99.6 99.2 
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Debghilbehebl ij_^klZ\ey_l� kh[hc� ijhajZqgu_�
djbklZeeu�jZaf_jhf��.03±0.��ff��ik_\^hjhf[bq_kdh]h�
h[ebdZ��k�kh\_jr_gghc�kiZcghklvx�ih� ������b�yjdbf�
ZefZaguf�[e_kdhf��GZ�ihjhrdh\uo�^bnjZdlh]jZffZo�
debghilbehebl� oZjZdl_jbam_lky ^bnnjZdpbhggufb 

wnn_dlZfb� k f_`iehkdhklgufb jZkklhygbyfb� (9.0±
9.1 c� 3.96±3.97 c� 2.97±2.98 c b jy^ [he__ keZ[uo�� GZ 
^bnjZdlh]jZffZo� bgl_gkb\gu_ j_ne_dku d = 8.9±8.98; 

3.95; 3.4 b 2.96±2.97 c� Z lZd`_ jy^ ̂ jm]bo keZ[uo�hljZ-
`_gbc�d = 7.8±7.91; 6.66±6.68; 5.2±5.28; 5.09±5.1; 4.63±
4.65; 3.16±3.21 b��.78±2.79 c iha\heyxl�^bZ]ghklbjh�
\Zlv�hkgh\gmx�fZkkm�dZd�debghilbehebl �jbk����� 

<�hlebqb_�hl�debghilbeheblZ�ijbjh^guc�fhj^_gbl 
q_ldh� hij_^_ey_lky� j_gl]_ghf_ljbq_kdbf� ZgZebahf��
Ih^� fbdjhkdhihf� kljh_gb_� fhj^_gblZ� ij_^klZ\e_gh�
kimlZggh-\hehdgbklufb�beb�jZ^bZevgh-emqbklufb�Z]-
j_]ZlZfb�lhgqZcrbo�b]eh\b^guo�djbklZeeh\�k�gbadbf�
^\mij_ehfe_gb_f��Ih]ZkZgb_�ijyfh_��m^ebg_gb_�hljb�
pZl_evgh_� Fhj^_gbl� h[jZam_lky� ih� \medZgbq_kdhfm�
kl_dem��aZf_sZy�dZd�h[ehfdb�kl_deZ��lZd�b�kl_deh�p_�
f_glbjmxs_c� hkgh\ghc� fZkku� GZ ^bnjZdlh]jZffZo 

bgl_gkb\gu_ j_ne_dku d = 9.04±9.16; 6.59±6.63; 4.49; 

3.98; 3.47; 3.35; 3.20±3.22 c�iha\heyxl�^bZ]ghklbjh�
\Zlv�fhj^_gbl��jbk����� 

 

 
Jbk��3. >bnjZdlh]jZffZ�p_heblbabjh\Zgguo�©ljZkkh\ª f_klhjh`^_gby�:c^Z]� 
[Fig. 3. Diffraction pattern of zeolitised "trasses" of the Aydag deposit.] 

 

 
Jbk��4. >bnjZdlh]jZffu�fhj^_gblZ�k debghilbeheblhf�\�\bljhdeZklbq_kdbo�lmnZo� 
[Fig. 4. Diffraction patterns of mordenite with clinoptilolite in vitroclastic tuffs.] 
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<�hlebqb_�hl�debghilbeheblh\uo ihjh^��\�dhlhjuo�
gZjy^m�k�d\Zjp_f�g_j_^dh�ijbkmlkl\mxl�djbklh[Zebl��
\� fhj^_gblh\uo� ihjh^Zo� mklZgZ\eb\Z_lky� lhevdh 

d\Zjp��Fhj^_gblh\u_�ihjh^u�ih^�fbdjhkdhihf�g_hl-
ebqbfu�hl�debghilbeheblh\uo�  
=b^jhl_jfZevgu_�p_heblu�\�hlebqb_�hl�fZ]fZlb�

q_kdh]h�ZgZevpbfZ oZjZdl_jbamxlky�[hevrbf�jZagh�
h[jZab_f�fbg_jZevgh]h� khklZ\Z� b�rbjhdbf� jZkijh�
kljZg_gb_f��Hgb�ijbmjhq_gu� d�fbg^ZebgZf��imklh�
lZf�� lj_sbgZf� b� ^jm]bf� h[jZah\Zgbyf� \medZgh]_g�
guo�ihjh^��Wlb�p_heblu�ij_^klZ\e_gu�ZgZevpbfhf��
gZljheblhf��f_aheblhf��kdhe_pblhf��ehfhglbl-e_hg�
]Zj^blhf�� klbev[blhf�� wlbklbev[blhf�� rZ[Zablhf��
]_ceZg^blhf��debghilbeheblhf��fhj^_gblhf��lhfkh�
gblhf��\ZcjZdblhf� 
=b^jhl_jfZevguc�ZgZevpbf��ij_^klZ\eyxsbc�bg-

l_j_k, h[jZam_l� g_q_ldh� h]jZg_ggu_� djbklZeeu� fh�
ehqgh-[_ehc�b�k_jh\Zlhc�hdjZkdb��KjZ\gbl_evgh�djmi�
gu_�ohjhrh�h]jZg_ggu_�djbklZeeu�l_ljZ]hg-ljbhdlZ�
w^jbq_kdh]h�]Z[blmkZ��jZaf_jhf��.��kf��\klj_q_gu�\�kh�
klZ\_� e_cpblh\h]h� nhgheblZ� b� f_]ZieZ]bhihjnbjh�
\h]h� eZlblZ�LZeur-LZjhfkdhc� ahgu� �k_eZ�I_rlZkZj��
JZab� [14, 15]. <�wlbo�djbklZeeZo�h[gZjm`_gu�dhgp_g�
ljbq_kdb� jZkiheh`_ggu_� oehjblbabjh\Zggu_� fbd�
jh\dexq_gby��b]hedb�w]bjbgZ�b�^j��<f_kl_�k�l_f��kjZ\�
gbl_evgh�f_edb_��gh�ohjhrh�h]jZg_ggu_�\u^_e_gby�bo�
mklZgh\e_gu� \� khklZ\_� Z[kZjhdblh\� =hkfZevygkdh]h�
ijh]b[Z�wlhc�ahgu� <�ZgZevpbfZo�\uy\e_gZ hsmlbfZy�
dhgp_gljZpbb�jm[b^by� ����±200 ]�l���[Zjby� ����±250 

]�l��b�hdkb^Z�dZeby���.5±2.�����>Zgguc�ZgZevpbf��hq_�
\b^gh�� y\ey_lky� ijh^mdlhf� ij_h[jZah\Zgby� i_j\bq�
gh]h�e_cpblZ��G_j_^dh�kh^_j`Zgb_�mihfygmlh]h�fbg_�
jZeZ�\�hlf_q_gguo�ihjh^Zo�^hklb]Z_l���±60%. 

HkZ^hqgh-^bZ]_g_lbq_kdbc� ZgZevpbf�jZa\bl�\�LZ�
eur-LZjhfkdhc� kljmdlmjgh-nhjfZpbhgghc� ahg_��
A^_kv�ZgZevpbfbabjh\Zggu_�lmnu�ljZobZg^_ab[ZaZev-
lh\�ijbmjhq_gu�d�x]h-aZiZ^ghfm�[hjlm�:klZjbgkdh]h�
ih^gylby�b� ijhke_`b\Zxlky� hl�=hkfZevygkdh]h�ijh�
]b[Z�\�x]h-\hklhqghf�gZijZ\e_gbb�b�q_j_a�RZg^Zg�]Z�
eZku�i_j_oh^yl�gZ�l_jjblhjbx�BjZgZ��jZggbc�whp_g���
Lhgdh-f_edha_jgbklu_� ZgZevpbfbabjh\Zggu_� lmnu�
fhsghklvx�hl���^h����f�i_j_dju\Zxl�jZafulmx�ih�
\_joghklv� ^Zl-iZe_hp_gh\h]h� lmnh]_ggh-hkZ^hqgh]h�
dhfie_dkZ��<_jogbc�`_�]hjbahgl�ij_^klZ\e_g�kj_^g_-
djmigha_jgbklufb ZgZevpbf-kZgb^bgh\ufb� lmnZfb�
ljZobZg^_ab[ZaZevlh\��ljZoblh\���A^_kv�ih�f_j_�m\_eb�
q_gby�kgbam \\_jo�jZaf_jghklb�h[ehfdh\�ihjh^�b�fb�
g_jZeh\��ijhp_kk�ZgZevpbfbaZpbb�mf_gvrZ_lky��GZjy-
^m� k� ZgZevpbfhf� \� lmnZo� \�ih^qbg_gghf� dhebq_kl\_�
hlf_qZxlky�]_ceZg^bl�b�ehfhglbl. 
Ehfhglbl-e_hg]Zj^blh\u_ ijhy\e_gby� mklZgh\�

e_gu�\�khklZ\_�p_f_glbjmxs_]h�fZl_jbZeZ�[ZaZevgh]h�
dhg]ehf_jZlZ��ijbmjhq_ggh]h�d�hkgh\Zgbx�nebrhb^�
ghc� lhesb� kj_^g_]h� whp_gZ� LZeurZ�� =_ceZg^blh\Zy�
p_heblbaZpby� \� \b^_� fZehfhsguo� ��.2±��� kf�� ijh�
keh_\�jZkiheZ]Z_lky�\�gb`g_c�qZklb�kj_^g_whp_gh\hc�
lmnh]_ggh-hkZ^hqghc� lhesb� =_ceZg^blh\Zy� ijh�
kehcdZ�bf__l�fykh-k_jmx�hdjZkdm�b�kj_^g_-f_edha_j�
gbklmx� ]jZgmehf_ljbx�� =_ceZg^bl� jZa\b\Z_lky� ih�

i_ieh\hc�p_f_glbjmxs_c�fZkk_�hlf_q_gguo�lmnhi_k�
qZgbdh\. 

:gZeba� jZkijhkljZg_gby� i_j_qbke_gguo� f_klh-

jh`^_gbc�hkZ^hqgh-^bZ]_g_lbq_kdh]h�p_heblhh[jZah�
\Zgby�ihdZaZe��qlh�\�[hevrbgkl\_�kemqZ_\�bkoh^guf�
fZl_jbZehf�^ey�h[jZah\Zgby�p_heblh\�y\eyxlky�i_i�
eh\u_�lmnu�ljZobZg^_ablh[ZaZevlh\��Zg^_ablh\��^Zpb�
lh\�b�jbh^Zpblh\��JZaghh[jZab_�ih�khklZ\m�ijh^mdlh\�
wdkiehab\ghc�^_yl_evghklb�iha^g_f_eh\h]h�b dZcgh-

ahckdh]h� \medZgbafZ� k\yaZgh� g_� lhevdh� k� mkeh\byfb�
l_dlhgh-fZ]fZlbq_kdh]h�j_`bfZ��ohly�hg�y\ey_lky�h^�
gbf�ba�j_rZxsbo�nZdlhjh\�h[jZah\Zgby�ZgZevpbfh�
\uo�b�debghilbehebl-fhj^_gblh\uo�f_klhjh`^_gbc� 
G_khfg_ggh, bkoh^guf fZl_jbZehf� ^ey� h[jZah\Zgby�
ZgZevpbfh\uo�b�debghilbehebl-fhj^_gblh\uo�lmnh\�
y\bebkv� ljZobZg^_ablh[ZaZevlh\u_�� Zg^_ablh^Zpblh�
\u_��^Zpblh\u_�b�jbh^Zpblh\u_�i_ieh\u_�qZklbpu�]b�
ZehdeZklblh\ iha^g_]h f_eZ��\_jogbc�kZglhg��gb`gbc�
dZfiZg��b�dZcghahy��iZe_hp_g��whp_g���Ba\_j`_gby�hl�
f_q_gguo� ]bZehdeZklblh\� ijhbkoh^beb� \� km[fZjbg�
guo�b�km[Zj_Zevguo�mkeh\byo [16±19].  

DZd�ba\_klgh��\�iha^g_f_eh\h_�\j_fy��\_jogbc�kZg�
lhg��\�ij_^_eZo�DZ\dZakdh]h�k_]f_glZ�Kj_^ba_fghfhj�
kdh]h�ihykZ��[eZ]h^Zjy�ijh^he`Zxsbfky km[^mdpbhg�
guf ijhp_kkZf��ijhbkoh^bl�mf_gvr_gb_�ijhgbpZ_fh�
klb�ijh^hevguo�fZ]fZih^\h^ysbo jZaehfh\��mkbeb\Z�
_lky Zdlb\ghklv�ihi_j_qguo�jZaehfh\ [20±21]. <�wlhc�
k\yab��ih^t_f kj_^g_]h��kj_^g_dbkeh]h��dbkeh]h�ih�kh�
klZ\m�\yadh]h�jZkieZ\Z�gZ�a_fgmx�ih\_joghklv�aZljm^�
gy_lky�b�ijhbkoh^bl�aZdmihjdZ�\medZgbq_kdh]h�`_jeZ��
Ih� f_j_� h[h]Zs_gby� gb`gbo� qZkl_c� fZ]fZih^\h^y�
s_]h dZgZeZ�e_lmqbfb�dhfihg_glZfb�kha^Zxlky�\ukh�
dh[Zjbq_kdb_ mkeh\by��Baf_g_gb_�khhlghr_gby�^Z\e_�
gby�kihkh[kl\m_l�jZa^jh[e_gbx�b�\u[jhkm�kj_^gbo�b�
kj_^g_dbkeuo�]bZehdeZklblh\��Ijb�wlhf�\_jogyy�qZklv�
fZl_jbZeZ�aZdmihj_gguo�\medZgbq_kdbo�p_gljh\�ih^�
\_j]Z_lky�jZa^jh[e_gbx�\�f_gvr_c�kl_i_gb��ihwlhfm�
jZggbc� ijh^mdl� \u[jhkZ� khhl\_lkl\m_l� ]jm[ha_jgb�
kluf��\�^Zevg_cr_f�p_heblbabjh\Zgguf�lmnZf��Ijh�
^mdlu�`_�kj_^g_c�b�gb`g_c�qZklb�aZdmihj_gguo�dZgZ�
eh\�bkiulu\Zxl�[hevr__�jZa^jh[e_gb_��Ihke_^gb_�\�
\b^_�f_edbo�i_ieh\uo�]bZehdeZklblh\�\u[jZku\Zxlky�
b hkZ`^Zxlky�\�r_evnh\hc�ahg_�[eba�jZkiheh`_ggh]h�
fhjy��A^_kv��[eZ]h^Zjy�\aZbfh^_ckl\bx�]hjyqbo�i_i�
eh\uo� ]bZehdeZklblh\� k� oheh^ghc� fhjkdhc� \h^hc� \�
mkeh\byo�s_ehqghc�kj_^u��ijhbkoh^bl�^_\bljbnbdZ�
pby� wlbo kl_dhe� k� h[jZah\Zgb_f� ZgZevpbfh\hc�� deb�
ghilbehebl-fhj^_gbl-]_ceZg^blh\hc�p_heblbaZpbb� 

 

<u\h^u 

1. Nhjfbjh\Zgb_�f_klhjh`^_gbc�p_heblh\�hij_^_�
ey_lky��\�hkgh\ghf��khklZ\hf�bkoh^gh]h�fZl_jbZeZ��nZ�
pbZevgufb�mkeh\byfb�_]h�hleh`_gby�b�oZjZdl_jhf�dZ�
lZ]_g_lbq_kdbo�ij_h[jZah\Zgbc�\f_sZxsbo�bo�ihjh^��
Bkoh^guf�fZl_jbZehf�^ey�h[jZah\Zgby�p_heblh\� dZd 
ijZ\beh� kem`bl \medZgbq_kdh_ kl_deh dbkeh]h� kj_^�
g_]h��j_^dh�hkgh\gh]h�khklZ\Z��kh^_j`Zs__ky�\�lmnZo�� 

2. EhdZevgh_� �beb� Zj_Zevgh_�� jZkijhkljZg_gb_�
ZgZevpbfh\uo��]_ceZg^blh\uo��debghilbeheblh\uo�b�



<��F��D_jbfh\ 
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fhj^_gblh\uo� lmnh\� \hdjm]� \medZgbq_kdbo� p_gljh\�
mdZau\Z_l�� qlh� wdkiehab\gmx ^_yl_evghklv� \medZgh\�
oZjZdl_jbam_lky�p_gljZevguf�lbihf�ba\_j`_gby��l�_��
hgb� jZkiheh`_gu� \� ahg_� i_j_k_q_gby� ijh^hevguo� b�
ihi_j_qguo�jZaehfh\� 

 3. :gZevpbfh\u_�� ]_ceZg^blh\u_��debghilbeheb-

lh\u_�b�fhj^_gblh\u_�lmnu��h[jZamxsb_�ijhy\e_gby�
b�djmigu_�f_klhjh`^_gby��y\eyxlky�ijh^mdlhf�ij_�
h[jZah\Zgby�i_ieh\uo�ljZobZg^_ab[ZaZevlh\uo��Zg^_�
ablh-^Zpblh\uo��^Zpblh\uo�b�jbh^Zpblh\uo�]bZehdeZ�
klblh\�\�s_ehqghc�fhjkdhc�kj_^_�� 

���QZklh_�gZoh`^_gb_�fhj^_gblZ�b�debghilbeheblZ�
\�h^gbo�b�l_o�`_�ihjh^Zo�^hdZau\Z_l��qlh�mkeh\by�bo�
h[jZah\Zgby�i_j_dju\Zxlky��gh�l_f�g_�f_g__�fhj^_gb-

lh\u_�ihjh^u�\�hlebqb_�hl�debghilbeheblh\uo�qZklh�
ly]hl_xl�d�dhglZdlZf�km[\medZgbq_kdbo�l_e�jbheblh\�
b�jZaju\guf�gZjmr_gbyf��aZe_]Zxl�kj_^b�iehlguo�ba�
\_klgydh\�b�\[ebab�eZ\h\uo�ihlhdh\�b�]jm[uo�lmnh\� 

5. J_dhf_g^m_lky�\hah[gh\blv�jZajZ[hldm�:c^Z]k-
dh]h�b�^jm]bo�f_klhjh`^_gbc�p_heblh\�b�bkihevah\Z�
gb_�bo�\�f_^bpbg_�^ey�e_q_gby�jZaebqguo� aZ[he_\Z�
gbc��Z�lZd`_�^ey�hqbkldb�aZ]jyag_gguo�iblv_\uo�\h^� 
hkmrdb�b�hqbkldb�\_s_kl\� �jZ^bhgmdeb^h\���^h[Z\db�
ijb�ijhba\h^kl\_�p_f_glZ�� dhfihg_glh\�m^h[jbl_ev�
guo�kf_k_c�b�l�^� 

Dhgnebdl�bgl_j_kh\��:\lhju�^_deZjbjmxl�hlkml-
kl\b_�y\guo�b�ihl_gpbZevguo�dhgnebdlh\�bgl_j_kh\��
k\yaZgguo�k�im[ebdZpb_c�gZklhys_c�klZlvb. 
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