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SEARCH SYSTEMS EVOLUTION IN THE CORPUS OF WRITTEN TATAR LANGUAGE 
 

Abstract. The work is devoted to the description of search systems development history in the Corpus of Written 
Tatar language. The first version of the Corpus was able to search by individual word forms, later search functions taking 
into account morphological catHJRULHV��PDVNV��OHWWHUV¶�UHJLVWHU�JUDGXDOO\�DSSHDUHG��7R�GDWH��D�VHDUFK�V\VWHP�E\�Q-grams 
has been implemented. 
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���Ibkvf_gguc�dhjimk�lZlZjkdh]h�yaudZ��Ibkvf_gguc�dhjimk�lZlZjkdh]h�yaudZ�nmgdpbhgbjm_l�
\�k_lb�bgl_jg_l�k����� ]��>KZcomgh\������@�b�\dexqZ_l�\�k_[y�kZfu_�jZagu_�l_dklu�gZ�lZlZjkdhf�yaud_�
h[sbf�h[t_fhf�[he__���� fbeebhgh\�keh\hmihlj_[e_gbc��Dhebq_kl\h�ij_^eh`_gbc�\�dhjimk_�ij_\u�
rZ_l��� fbeebhgh\�� 

K�fhf_glZ�kha^Zgby�ibkvf_gguc�dhjimk�Zdlb\gh�jZa\b\Z_lky��>Zgguc�ijh_dl�g_�nbgZgkbjm_lky�
dZdbfb-eb[h�gZmqgufb�nhg^Zfb�beb�hj]ZgbaZpbyfb��<k_�jZ[hlu�gZ^�dhjimkhf�lZlZjkdh]h�yaudZ�\_�
^mlky�mqZklgbdZfb�ijh_dlZ�bkdexqbl_evgh�\�k\h[h^gh_�\j_fy� 

GZ�k_]h^gyrgbc�^_gv�dhjimk�lZd`_�h[eZ^Z_l�^\mfy�\kljh_ggufb�kbkl_fZfb�kbgl_aZ�lZlZjkdhc�
j_qb��dhlhju_�iha\heyxl�ijhkemrb\Zlv�dZd�gZc^_ggu_�\�j_amevlZl_�ihbkdZ�ij_^eh`_gby��lZd�b�ijhba�
\hevguc�l_dkl�ex[h]h�h[t_fZ��Ihfbfh�lh]h��gZ�kZcl_�dhjimkZ�jZaf_s_gZ�kbkl_fZ�hgeZcg-ijh\_jdb�
hjnh]jZnbb�l_dklh\�gZ�lZlZjkdhf�yaud_��:\lhju�jZaf_sZxl�jZaebqgu_�^hihegbl_evgu_�klZlbklbq_�
kdb_�fZl_jbZeu�ih�f_j_�bo�ihemq_gby�\�j_amevlZl_�h[jZ[hldb�dhjimkZ��dZd�ijb�ijh\_^_gbb�kh[kl\_g�
guo�bkke_^h\Zgbc��lZd�b�gZ�hkgh\_�ihklmib\rbo�\g_rgbo�ij_^eh`_gbc���Z�bf_ggh��kibkdb�gZb[he__�
qZklh�mihlj_[ey_fuo�keh\hnhjf�lZlZjkdh]h�yaudZ��keh\hkhq_lZgbc��khklhysbo�ba�^\mo-r_klb we_f_g�
lh\��kibkdb�qZklhlghkl_c�e_ff�lZlZjkdh]h�yaudZ��k]jmiibjh\Zgguo�ih�qZklyf�j_qb��]jZffZlbq_kdbo�
nhjf�lZlZjkdh]h�yaudZ��[md\�b�bo�khq_lZgbc�\�jZaebqguo�ihabpbyo�keh\��nhg_f�b�bo�khq_lZgbc�\�ij_�
^_eZo�keh\Z�b�jblfbq_kdhc�]jmiiu� 

���Kbkl_fZ�ihbkdZ�E_cipb]kdhc�dhee_dpbb�dhjimkh\��BagZqZevgh�Ibkvf_gguc�dhjimk�lZlZj�
kdh]h�yaudZ�[ue�kijh_dlbjh\Zg�ih�ZgZeh]bb�k�kbkl_fhc�ihbkdZ�E_cipb]kdhc�dhee_dpbb�dhjimkh\��hkh�
[_gghklvx�dhlhjhc�y\ey_lky�jZ[hlZ�k�dhgl_dklZfb�keh\��Ihbkd�fh]�\uihegylvky�ebrv�ih�keh\hnhjf_��
h^gZdh�\�dZq_kl\_�j_amevlZlZ�ihevah\Zl_ev�ihemqZe�g_�lhevdh�gZ[hj�ij_^eh`_gbc��gh�b�hlkhjlbjh\Zg�
gu_�ih�qZklhl_�kibkdb�keh\hkhq_lZgbc��ijZ\uc�b�e_\uc�dhgl_dklu���Kbkl_fZ�iha\heyeZ�lZd`_�ijh�
kfhlj_lv�lZd�gZau\Z_fuc�k_fZglbq_kdbc�dhgl_dkl��\�dhlhjhf�hljZ`Z_lky�\_jhylghklv�gZoh`^_gby�jZa�
ebqguo�keh\�k�bkdhfuf�\�jZfdZo�h^gh]h�ij_^eh`_gby� 

���Ihbkd�ih�gZqZem�b�dhgpm keh\Z��>Zgguc�wlZi�y\eyeky�\j_f_gguf�ijhf_`mlhqguf�j_r_gb_f�
^ey�bkke_^h\Zgby�jZaebqguo�gh\uo�\hafh`ghkl_c��dhlhju_�[ueh�g_h[oh^bfh�jZkrbjylv�\�dhjimk_��
B^_y�aZbgl_j_kh\ZeZ�ihevah\Zl_e_c��h^gZdh�h[gZjm`beky�y\guc�g_^hklZlhd�]b[dhklb�kbkl_fu�\�ieZg_�
ihkljh_gby�keh`guo�ihbkdh\uo�aZijhkh\�k�mq_lhf�]jZffZlbq_kdbo�ihdZaZl_e_c� 

���Kha^Zgb_�kbkl_fu�keh`gh]h�fhjnheh]bq_kdh]h�ihbkdZ��<�p_eyo�jZkrbj_gby�nmgdpbhgZev�
guo�\hafh`ghkl_c�dhjimkZ�lZlZjkdh]h�yaudZ�\����� ]��gZfb�[ueZ�ijhba\_^_gZ�fhjnheh]bq_kdZy�jZa�
f_ldZ��>ey� wlh]h�bkihevah\ZeZkv� jZajZ[hlZggZy�f_`^mgZjh^guf�ijh_dlhf� $SHUWLXP� >$SHUWLXP@� kb�
kl_fZ�Z\lhfZlbq_kdhc�]jZffZlbq_kdhc�ZgghlZpbb��dhlhjZy�ih^^_j`b\Z_l�[hevrh_�dhebq_kl\h�yaudh\�
�\�lhf�qbke_�b�lZlZjkdbc��� 

Hkgh\gufb�nZdlhjZfb�\�ihevam�\u[hjZ�kbkl_fu�$SHUWLXP�y\eyxlky�\ukhdh_�dZq_kl\h�fhjnheh�
]bq_kdhc�jZaf_ldb��gZebqb_�mgb\_jkZevghc�kbkl_fu�l_]h\�^ey�lxjdkdbo�yaudh\��qlh�ih^jZamf_\Z_l�
i_jki_dlb\m�\ukljZb\Zgby�jZaebqguo�e_dkbq_kdbo�b�]jZffZlbq_kdbo�k\ya_c�f_`^m�dhjimkZfb�jZaguo�
lxjdkdbo�yaudh\��ihegZy�hldjulhklv�bkoh^guo�dh^h\�b�\k_o�gZjZ[hlhd��keh\Zjb��ijZ\beZ�� 

<�k\yab�k�ihy\e_gb_f�\�dhjimk_�[hevrh]h�h[t_fZ�gh\hc�f_lZbgnhjfZpbb�\�lhf�`_����� ]��gZqZlZ�
jZ[hlZ�gZ^�gh\hc�dhjimkghc�ihbkdh\hc�kbkl_fhc��m^h\e_l\hjyxs_c�ke_^mxsbf�djbl_jbyf� 

± ih^^_j`dZ�lZdbo�iZjZf_ljh\�ihbkdZ��dZd�keh\hnhjfZ��e_ffZ��]jZffZlbq_kdb_� �fhjnheh]bq_�
kdb_��l_]b��fZkdZ��rZ[ehg���mq_l�j_]bkljZ��ijhibkgu_�b�kljhqgu_�[md\u���jZkklhygb_�f_`^m�keh\Zfb� 
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± \hafh`ghklv�kha^Zgby�jZaebqguo�dhf[bgZpbc�gZ�[Za_�mdZaZgguo�iZjZf_ljh\� 
± ijhklhc�kbglZdkbk�aZijhkh\��ihgylguc�^ey�[hevrbgkl\Z�ihevah\Zl_e_c� 
± \ukhdZy�kdhjhklv�ihbkdZ� 
<�oh^_�jZ[hl�[ue�mql_g�hiul�jZaebqguo�ba\_klguo�ijh_dlh\��kj_^b�dhlhjuo�76&RUSXV� >$NVDQ��

2009], (No)Sketch (QJLQH�>.LOJDUULII������@�b ^j��>-XUDIVN\������@��JZajZ[Zlu\Z_fZy�gZfb�kbkl_fZ \�p_ehf�
ihemqbeZ�gZa\Zgb_�©Keh`guc�fhjnheh]bq_kdbc�ihbkdª��<�dZq_kl\_�y^jZ�[ue�kha^Zg�dhjimkguc�ihbk�
dh\uc�^\b`hd�©)DVWPRUSKª��dhlhjuc�mki_rgh�\uihegy_l�\k_�mdZaZggu_�\ur_�aZ^Zqb�� 

GZ�k_]h^gyrgbc�^_gv�kbkl_fZ�keh`gh]h�fhjnheh]bq_kdh]h�ihbkdZ�Zdlb\gh�bkihevam_lky�\�
khklZ\_�Ibkvf_ggh]h�dhjimkZ�lZlZjkdh]h�yaudZ��JZ[hlu�ih�\g_^j_gbx�^hihegbl_evguo�\hafh`�
ghkl_c�ijh^he`Zxlky� 

���<hafh`ghklb�kbkl_fu�keh`gh]h�fhjnheh]bq_kdh]h�ihbkdZ��JZkkfhljbf�g_kdhevdh�ijbf_�
jh\�\hafh`guo�aZijhkh\�\�kbkl_f_�©Keh`guc�fhjnheh]bq_kdbc�ihbkdª��Ke_^m_l�ihfgblv��qlh�nb]mj�
gu_�kdh[db�a^_kv�^Zgu�lhevdh�^ey�mdZaZgby�gZ�khhl\_lkl\mxsb_�l_dklh\u_�ihey�gZ�kljZgbp_�ihbkdZ�b�
g_�bkihevamxlky�\�j_Zevguo�aZijhkZo. 

>ey�gZqZeZ�ijhba\_^_f�ihbkd�ih�dhf[bgZpbb�©^�DGM!` 1-2 {<n><dat>} 1-3 {<Y!�SDVW!`ª�� 
 

 
Jbk� 1. H[jZa_p�ihbkdh\h]h�aZijhkZ 

 

>Zggh_�\ujZ`_gb_�hagZqZ_l��qlh�i_j\h_�keh\h�^he`gh�[ulv�ijbeZ]Zl_evguf ��DGM!���ke_^mxs__�
aZ�gbf�gZ�jZkklhygbb�hl�h^gh]h�̂ h�̂ \mo�keh\�̂ he`gh�[ulv�kms_kl\bl_evguf (<n>) \�̂ Zl_evghf�iZ^_`_�

��GDW!���Z�ihke_�g_]h�gZ�jZkklhygbb�^h�lj_o�keh\�^he`_g�b^lb�]eZ]he ��Y!��\�nhjf_�-]Zg / -]©g / -dZg / -
d©g ijhr_^r_]h�\j_f_gb (<past>). 

 

 
Jbk� 2. J_amevlZl�ihbkdh\h]h�aZijhkZ 
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<�dZq_kl\_�\lhjh]h�ijbf_jZ�mdZ`_f�iZjZf_lju�©^be` 1-��^[_e©g`ª� dhlhju_�hagZqZxl��qlh�i_j\h_�
keh\h�^he`gh�gZqbgZlvky�gZ�be� Z�ke_^mxs__�g_ihkj_^kl\_ggh�aZ�gbf�keh\h�^he`gh�[ulv�[_e©g �ih�
ke_eh]�\�agZq_gbb�ij_^eh]Z µk¶�� 

Fh`gh�mdZaZlv�kj_^gxx�qZklv�keh\Z��bkihevamy�aZijhk�\b^Z�©©f_ª� dhlhjuc�khhl\_lkl\m_l�keh�
\Zf�d_j©f_g��©f_j���k©f_. 

RZ[ehg�ihbkdZ�ih�dhgpm�keh\Z�\u]ey^bl�dZd�©jguª��<�j_amevlZl_�ihemqbf�ij_^eh`_gby�kh�keh�
\Zfb�^mkeZjgu��ZleZjgu��[Zjgu��dmeeZjgu�b�l��i� 

>ey�ihbkdZ�ih�gZqZem��kj_^g_c�qZklb�b�ih�dhgpm�keh\Z�fh`gh�hnhjfblv�aZijhk�\�\b^_�©d©f_gª� 
qlh�\�blh]_�ijb\_^_l�d�gZoh`^_gbx��gZijbf_j��d_j©f_g��dZe©f_g��d�e©f_gg©g��dby�^©f_g� 

AgZd�a\_a^hqdZ�©ª�kh\iZ^Z_l�k�ex[uf�dhebq_kl\hf��hl�gmey�^h�[_kdhg_qghklb��ex[uo�kbf\heh\��
Z�agZd�\hijhkZ��©"ª��khhl\_lkl\m_l�ex[hfm�h^bghqghfm�kbf\hem��GZijbf_j��ih�h[jZapm�©l"a*ª�[m^ml�
gZc^_gu�lZdb_�keh\Z��dZd�lba��lhagu��l�a^_��lZaZj^u��gh�g_�lb]_a��lm]uagu��l©j©a©� 

<k_�i_j_qbke_ggu_�ihbkdh\u_�iZjZf_lju��keh\hnhjfZ��e_ffZ��]jZffZlbq_kdb_�l_]b��rZ[ehgu��
fh]ml�[ulv�dhf[bgbjh\Zgu�jZaebqgufb�kihkh[Zfb��GZijbf_j��ih�aZijhkm�©^�SUQ!` 1-��^�d_r_�` 1-3 

^Ze`ª [m^_l�ijhba\_^_g�ihbkd�\k_o�kh\iZ^_gbc��]^_�i_j\h_�keh\h�y\ey_lky�f_klhbf_gb_f ��SUQ!���ke_�
^mxs__�g_ihkj_^kl\_ggh�aZ�gbf�keh\h�y\ey_lky�h^ghc�ba�nhjf�e_ffu�d_r_ µq_eh\_d¶��Z�jZkiheh`_g�
gh_�gZ�jZkklhygbb�^h�lj_o�keh\�keh\h��gZqbgZxs__ky�gZ�Ze. 

<�dZq_kl\_�_s_�h^gh]h�ijbf_jZ�jZkkfhljbf�ke_^mxsmx�kblmZpbx��>himklbf��qlh�g_h[oh^bfh�
gZclb�kemqZb�mihlj_[e_gby�keh\hnhjfu�ZefZ µg_�[_jb¶��h^gZdh�\�j_amevlZlu�ihbkdZ�ihiZ^ml�lZd`_�
ij_^eh`_gby�k�hfhgbfhf�ZefZ µy[ehdh¶��>ey�lh]h�qlh[u�bkdexqblv�ihke_^gb_�kh\iZ^_gby��fh`gh�ih�
klZ\blv�fhjnheh]bq_kdbc�l_]�©�Y!ª� hij_^_eyxsbc�^Zggh_�keh\h�dZd ]eZ]he� ©ZefZ�Y!ª� 

<�wlhf�kemqZ_�bf__lky�b�̂ jm]hc�kihkh[�j_r_gby�̂ Zgghc�ijh[e_fu��Fh`gh�\f_kl_�kh�keh\hnhjfhc�
ZefZ mdZaZlv�khhl\_lkl\mxsmx�_c�e_ffm��l� _���Ze� µ[jZlv¶��<�blh]_�aZijhk�ijbf_l�\b^�©ZefZ�Ze�ª��LZ�
dbf�h[jZahf��kbkl_fZ�[m^_l�bkdZlv�lhevdh�l_�kemqZb�ZefZ� ]^_�e_ffhc�^Zgghc�keh\hnhjfu�y\ey_lky�
Ze� himkdZy�ijb�wlhf�\k_�j_amevlZlu��]^_�e_ffZ�± ZefZ µy[ehdh¶� 

L_ogbq_kdb�ihevah\Zl_ev�fh`_l�^Z`_�hnhjfblv�aZijhk�\�\b^_�©ZefZ�Ze��Y!ª beb�©�Ze�ZefZ�Y!ª� 
Kbkl_fZ�\uihegbl�jZa[hj�^Zggh]h�\ujZ`_gby�b�[m^_l�bkdZlv�ijbf_ju�kh�keh\hnhjfhc�ZefZ� dhlhjZy�
ij_^klZ\e_gZ�e_ffhc��Ze� b�bf__l�fhjnheh]bq_kdbc�l_]�©�Y!ª��hagZqZxsbc�]eZ]he� 

>ey�l_o�ihevah\Zl_e_c��dhlhjuf�ih^h[guc�l_dklh\uc�kihkh[�\\h^Z�jZaebqguo�iZjZf_ljh\�ihbkdZ�
fh`_l� ihdZaZlvky� g_m^h[guf�� jZajZ[hlZg� m^h[guc� ]jZnbq_kdbc� j_`bf�� ]^_� ]jZffZlbq_kdb_� l_]b�
fh`gh�\u[bjZlv��ijhklZ\eyy�]Zehqdb�b�kbkl_fZ�kZfZ�ijZ\bevgh�hnhjfbl gZibkZgb_�e_ffu��gZqZeZ��
k_j_^bgu�b�dhgpZ�keh\Z� 

 

 
Jbk� 3. =jZnbq_kdbc�j_`bf�\\h^Z�iZjZf_ljh\�ihbkdZ 

 

Jmdh\h^kl\h�ihevah\Zl_ey�gZ�jmkkdhf��lZlZjkdhf�b�Zg]ebckdhf�yaudZo��hibku\Zxs__�\k_�\ha�
fh`ghklb�Ibkvf_ggh]h�dhjimkZ�lZlZjkdh]h�yaudZ�jZkiheh`_gh�gZ� kZcl_�\�jZa^_e_�©Bgkljmdpbyª�
>KZcomgh\������@� 

���L_ogbq_kdh_�hibkZgb_�ijh_dlZ��Kbkl_fZ�keh`gh]h�fhjnheh]bq_kdh]h�ihbkdZ�mkljh_gZ�ke_^m�
xsbf�h[jZahf��;ueh�ijbgylh�j_r_gb_�gZibkZlv�k_j\_jgmx�qZklv�ihbkdZ�gZ�yaud_�ijh]jZffbjh\Z�
gby K�\�k\yab�k�l_f��qlh�g_h[oh^bfh�h[_ki_qblv�[ukljuc�ihbkd�ih�lZdbf�iZjZf_ljZf��dZd�keh\hnhjfZ��
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e_ffZ��fhjnheh]bq_kdb_�l_]b��rZ[ehgu��jZkklhygby�f_`^m�keh\Zfb��Bgufb�keh\Zfb��^Zgguc�fh^mev�
k�jZ[hqbf�gZa\Zgb_f�)DVWPRUSK�bagZqZevgh�aZ^mfu\Zeky�dZd�bahebjh\ZggZy�ih�hlghr_gbx�d�\_[-k_j�
\_jm kbkl_fZ�� )DVWPRUSK� gZ� wlZi_� bgbpbZebaZpbb� aZ]jm`Z_l� \k_� g_h[oh^bfu_� ^Zggu_� dhjimkZ� ba�
KM;> 0\64/�b�dhfiZdlgh�jZaf_sZ_l�bo�\�\b^_�fZkkb\h\�\�hi_jZlb\ghc�iZfylb�dhfivxl_jZ��qlh�iha�
\hey_l�ba[_`Zlv�ihl_jb�\j_f_gb�ijb�hi_jZpbyo�h[jZs_gby�d�̀ _kldhfm�̂ bkdm��̂ _eZ_l�Zjobl_dlmjm�ijb�
eh`_gby�fZdkbfZevgh�ijhklhc b�]b[dhc�^ey�^Zevg_cr_]h�jZkrbj_gby�nmgdpbhgZevghklb�beb�Z^ZilZ�
pbb�ih^�^jm]b_�ijh_dlu� 

J_Zebah\Zggu_� gZ� yaud_� 3+3� ^hihegbl_evgu_� ijh]jZffu� ijhba\h^yl� ij_h[jZah\Zgb_� hlghkb�
l_evgh�k\h[h^gh]h�aZijhkZ�ihevah\Zl_ey�\�kljh]h�lbibabjh\Zgguc�gZ[hj�^Zgguo�b�i_j_^Zxl�kbkl_f_�
)DVWPRUSK��)DVWPRUSK�\uihegy_l�ihbkd�\�k\h_c�bg^_dkbjh\Zgghc�[Za_�b�\ha\jZsZ_l�kibkhd�gZc^_gguo�
ij_^eh`_gbc�k�f_lZbgnhjfZpb_c��kibkhd�bklhqgbdh\��\u^_e_gb_�\�ij_^eh`_gbyo�bkdhfuo�we_f_glh\�
ki_pbZevgufb�l_]Zfb��mdZaZgb_�e_ff�b�gZ[hjZ�l_]h\�gZc^_gguo�we_f_glh\��h[s__�dhebq_kl\h�gZc^_g�
guo�ijbf_jh\�b ^j���h[jZlgh�3+3�fh^mex��Z�lhl��\�k\hx�hq_j_^v��± ihevah\Zl_ex� 

AZeh`_ggZy�\�hkgh\m�Ze]hjblfZ�gZklhysZy�b^_y�iha\hey_l� wnn_dlb\gh�mlbebabjh\Zlv�dZd�dwr�
ijhp_kkhjZ��lZd�b�\uqbkebl_evgu_�fhsghklb�fmevlby^_jguo�kbkl_f��<�blh]_�m^Zehkv�^h[blvky�[hev�
rhc�kdhjhklb�\uiheg_gby�ihbkdZ�\����±2 k_dmg^u�\�aZ\bkbfhklb�hl�iZjZf_ljh\�ihbkdZ�^Z`_�gZ�kdjhf�
ghf�h[hjm^h\Zgbb��Ijb�wlhf�g_�bkihevamxlky�lZdb_�mobsj_gby��dZd�hlh[jZ`_gb_�ijbf_jgh]h�dheb�
q_kl\Z�kh\iZ^_gbc�b�hleh`_gguc��nhgh\uc��ihbkd� 

22 ghy[jy����� ]��bkoh^guc�dh^�dhjimkgh]h�ihbkdh\h]h�^\b`dZ�)DVWPRUSK [ue�hldjul�>)DVWPRUSK@�
ih^�ebp_gab_c�*18�*HQHUDO�3XEOLF�/LFHQVH Y��>*18�*3/�Y�@��qlh�iha\hey_l�\k_f�`_eZxsbf�bkihev�
ah\Zlv gZrb�gZjZ[hldb�\�k\hbo�ijh_dlZo� 

7. N-]jZffu�ih�rZ[ehgm���fZkd_��<�p_eyo�fbgbfbaZpbb�ihl_jb�\j_f_gb�ihevah\Zl_e_c�gZ�ijh�
kfhlj�j_amevlZlh\�ihbkdZ�[ueZ�jZajZ[hlZgZ�kbkl_fZ�ihbkdZ�ih�Q-]jZffZf�gZ�hkgh\_�fZkhd��l� _��ih^�
klZgh\hqguo�agZdh\�©*ª�b�©"ª. N-]jZffu�ij_^klZ\eyxl�kh[hc�ihke_^h\Zl_evghklb�Q-keh\�\�l_dkl_��GZ�
hkgh\_�^Zgguo�dhjimkZ�[ueb�k]_g_jbjh\Zgu��� 3, 4, 5 b��-]jZffu�� 

8. N-]jZffu�\�kbkl_f_�)DVWQJUDPV��Kbkl_fZ�ihbkdZ�ih�Q-]jZffZf�\�dhjimk_�iheghklvx�ijh^_fhg�
kljbjh\ZeZ�k\hx�wnn_dlb\ghklv�\�ieZg_�kljmdlmjbaZpbb�gZc^_gghc�\�dhjimk_�bgnhjfZpbb��H^gZdh�\�
l_dms_f�__�\b^_�hgZ�bf_eZ�jy^�kms_kl\_gguo�g_^hklZldh\��[hevrh_�\j_fy�ihbkdZ��\�g_dhlhjuo�kemqZyo�
^h�h^ghc�fbgmlu�b�[he__��g_\hafh`ghklv�mq_lZ�\�ihbkd_�]jZffZlbq_kdbo�l_]h\��e_ff��j_]bkljZ�[md\��<�
k\yab�k�wlbf�[ueh�ijbgylh�j_r_gb_�h�j_ZebaZpbb�\hafh`ghklb�ihbkdZ�ih�Q-]jZffZf�ih�ZgZeh]bb�k�kb�
kl_fhc�)DVWPRUSK��>ZggZy�jZ[hlZ�aZgyeZ�hdheh�]h^Z��b�\ ghy[j_����� ]��[ueZ�ij_^klZ\e_gZ�i_j\Zy�\_jkby�
kbkl_fu�)DVWQJUDPV��dhlhjZy�iha\hebeZ�^hklbqv�ihklZ\e_gguo�aZ^Zq��kdhjhklv�ihbkdZ�g_�ij_\urZ_l�g_�
kdhevdbo�k_dmg^��ihy\beZkv�\hafh`ghklv�dhf[bgbjh\Zgby�jZaebqguo�ihbkdh\uo�iZjZf_ljh\� 

>ey� ^_fhgkljZpbb� \hafh`ghkl_c� kbkl_fu� )DVWQJUDPV� ijhba\_^_f� ihbkd� ih� dhf[bgZpbb�
©^�SUQ!`����^�d_r_�`����^`����^Ze`���ª��jbk������I_j\uf�keh\hf�\�wlhc��-]jZff_�^he`gh�[ulv�ex[h_�
f_klhbf_gb_��e_ffhc�\lhjh]h�keh\Z�y\ey_lky�d_r_��Lj_lv_�keh\h�ij_^klZ\e_gh�kbf\hehf�©*ª��qlh�ih^�
jZamf_\Z_l�ex[h_�keh\h��\�lhf�qbke_�b�agZd�ij_ibgZgby��DjZcgbf�keh\hf�a^_kv�y\ey_lky�\ujZ`_gb_�
Ze� l� _��ex[h_�keh\h��gZqbgZxs__ky�gZ�Ze� 

 

 
Jbk� 4. H[jZa_p�aZijhkZ�\�ihbkd_�ih�Q-]jZffZf 
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J_amevlZlhf�ihbkdZ�y\ey_lky�bgnhjfZpby�h�dhebq_kl\_�gZc^_gguo�kh\iZ^_gbc�b�kibkhd�ba�g_�[h�
e__� q_f� ���� gZb[he__� qZklhlguo� Q-]jZff�� hlkhjlbjh\Zgguc� ih� qZklhlghklb� \� ihjy^d_� m[u\Zgby�
�jbk� ����G_h[oh^bfh�hlf_lblv��qlh�khq_lZgby�keh\��jZaebqZxsb_ky�j_]bkljhf�[md\�b���beb�]jZffZlb�
q_kdbfb�l_]Zfb��ij_^klZ\e_gu�hl^_evgufb�Q-]jZffZfb� 

 

 
Jbk� 5. J_amevlZl�ihbkdZ�ih�Q-]jZffZf 

 

>ey�m^h[kl\Z�ijhkfhljZ�bf_xlky�bgkljmf_glu�\ujZ\gb\Zgby�Q-]jZff�ih�e_\hfm�djZx��k_j_^bg_�
b�ijZ\hfm�djZx��Z�lZd`_�\ujZ\gb\Zgby�hl^_evguo�keh\��jbk������ 

 

 
Jbk� 6. <ujZ\gb\Zgb_�ih�\lhjhfm�keh\m�\�kibkd_�Q-]jZff 

 

Ijb�gZ`Zlbb�gZ�lm�beb�bgmx�Q-]jZffm�hldju\Z_lky�kibkhd�ij_^eh`_gbc��]^_�mihlj_[ey_lky�^Zg�
gZy�Q-]jZffZ� 

���IeZgu� 
± \g_^j_gb_�kbkl_fu�dhjimkguo�aZijhkh\�&4/�>&RUSXV�4XHU\�/DQJXDJH@��dhlhjZy�gZ�k_]h^gyrgbc�

^_gv�y\ey_lky�^_-nZdlh�klZg^Zjlhf�\�dhjimkghc�ebg]\bklbd_� 
± ^h[Z\e_gb_�\hafh`ghklb�\dexq_gby�ki_pbZebabjh\Zgguo�ih^dhjimkh\� 
± jZkrbj_gb_�nmgdpbhgZeZ�nbevljZ�ihbkdZ��ih Z\lhjZf��`ZgjZf��ijhba\_^_gbyf��^bZiZahgZf�^Zl�b ^j�� 
± ^Zevg_cr__�jZkrbj_gb_�k]_g_jbjh\Zgguo�klZlbklbq_kdbo�fZl_jbZeh\� 
± jZajZ[hldZ�\kihfh]Zl_evgh]h�gZ[hjZ�mlbebl�^ey�h[e_]q_gby�bkihevah\Zgby�kbkl_f�)DVWPRUSK�b�

)DVWQJUDPV�\�dhjimkZo�^jm]bo�yaudh\� 
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