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GZklhysbc� iZkihjl� ijbeZ]Z_lky� d� �L_ieh\uqbkebl_ex� fZehihlj_[eyxs_fm�

L<F�DJ:M���������LM�\�bkiheg_gbyo�L<F��b�L<F���IZkihjl�^he`_g�ihklhyggh�
gZoh^blvky� k� L<F��<k_� aZibkb� \� iZkihjl_� ijhba\h^ylky� q_jgbeZfb� hlq_leb\h� b�
ZddmjZlgh��Ih^qbkldb��ihfZjdb�b�g_aZ\_j_ggu_�bkijZ\e_gby�g_�^himkdZxlky� 

���<\_^_gb_ 
GZklhysbc�iZkihjl�ij_^gZagZq_g�^ey�bamq_gby�dhgkljmdpbb��ijbgpbiZ�jZ[hlu�

b� ijZ\be� wdkiemZlZpbb� �L_ieh\uqbkebl_ey� fZehihlj_[eyxs_]h� L<F�� DJ:M�
3.038.013.  

L<F�� -� k_f_ckl\h� l_ieh\uqbkebl_e_c� ljZ^bpbhgghc� Zjobl_dlmju�� h[_ki_qb�
\Zxs_c�ihkljh_gb_�l_iehkq_lqbdh\�^ey�h^ghdhglmjghc�kbkl_fu�l_iehihlj_[e_gby�
EX;H=H� LBI:� -� hldjulh]h� beb� aZdjulh]h�� k� rbjhdhc� ]Zffhc� jZkoh^hf_jh\�
�lmj[bggu_��\boj_\u_��dhjj_eypbhggu_�� we_dljhfZ]gblgu_�b� l�^����L<F��h[_ki_�
qb\Zxl�baf_j_gb_���l_fi_jZlmj�b���fZkk�\h^u��dhebq_kl\Z�ihlj_[e_gghc�l_ieh\hc�
wg_j]bb����^Z\e_gbc��b�ihqZkh\mx�j_]bkljZpbx�bo�\h�\kljh_gghc�iZfylb�\�l_q_gb_�
���kmlhd��L<F��iheghklvx�h[_ki_qb\Z_l�lj_[h\Zgby�©IjZ\be�mq_lZ�l_ieh\hc�wg_j�
]bb� b� l_iehghkbl_eyª� ����]�d� maem� DHFF?JQ?KDH=H� MQ?L:� L?IEH<HC�
WG?J=BB��Kh\f_klgh�k�FBGBL?JFBG:EHF�beb�k�l_jfbgZehf�gZ�[Za_� ,%0�

PC -�kh\f_klbfh]h�dhfivxl_jZ�h[_ki_qb\Z_lky�nhjfbjh\Zgb_�b�^hdmf_glbjh\Zgb_�
©@mjgZeZ�j_]bkljZpbb�iZjZf_ljh\�]hjyq_c�\h^u�gZ�mae_�mq_lZ�ihlj_[bl_ey�l_ieh�
\hc� wg_j]bbª��L<F��bf__l� ����� aZ\h^kdmx� ]hlh\ghklv�d�ijbf_g_gbx�b�HQ?GV�
IJHKL�\�fhglZ`_�b�wdkiemZlZpbb� 

L<F�� -�k_f_ckl\h�gh\h]h�ihdhe_gby�l_ieh\uqbkebl_e_c�L<F��kh\f_klbfu_�k�
ij_^u^msbfb� fh^_eyfb� ³kgbam-\\_jo´�� <� k_f_ckl\h� \oh^yl� fh^_eb� L<F�D� b�
L<F�F�� L<F�� y\eyxlky� ijb[hjZfb� k� IJH=J:FFBJM?FHC� KLJMDLMJHC��
Wlh� k\hckl\h� iha\hey_l� kljhblv� gZ� bo� [Za_� l_iehkq_lqbdb� k� IJHBA<HEVGHC�
dhgnb]mjZpb_c��h]jZgbq_gghc�lhevdh�h[sbf�dhebq_kl\hf�\h^hf_jh\�b�bgl_]jZlh�
jh\� dhebq_kl\Z� l_iehlu�� Hkgh\gh_� ij_bfms_kl\h� IJH=J:FFBJM?FHC�
KLJMDLMJU�i_j_^�ljZ^bpbhgghc�-������mgbnbdZpby��:;KHEXLGH�b^_glbqgu_�
l_ieh\uqbkebl_eb�fh]ml�h[kem`b\Zlv� l_iehmaeu� k�J:AEBQGHC� kljmdlmjhc� �aZ�
djulZy�beb�hldjulZy�ko_fu��lmibdh\Zy�beb�h[hjhlgZy�=<K��khq_lZgb_�g_kdhevdbo�
g_aZ\bkbfuo� beb� k\yaZgguo� dhglmjh\� l_ieh-� b� \h^hihlj_[e_gby��� IJB�
FH>?JGBA:PBB�l_iehmaeZ�G?�GM@GH�f_gylv�l_ieh\uqbkebl_ev�-�^hklZlhqgh�
baf_gblv�_]h�gZkljhcdb��dhgnb]mjZpbx��>:@?�;?A�>?FHGL:@:� 

L_ieh\uqbkebl_eb�L<F�-�FBJH<U?�EB>?JU�ih�NMGDPBHG:EVGHKLB�b�
KHHLGHR?GBX�NMGDPBHG:EVGHC�G:KUS?GGHKLB�D�P?G?��hkh[_ggh�
ijb�ihkljh_gbb�keh`guo�l_iehkq_lqbdh\�k�baf_j_gb_f�^Z\e_gby� 

GIN�©<ufi_eª�ij_^eZ]Z_l�^hihegbl_evgh_�h[hjm^h\Zgb_�b�ijh]jZffgh_�h[_k�
i_q_gb_�^ey�L<F��^ey�hj]ZgbaZpbb�k[hjZ�b�h[jZ[hldb�bgnhjfZpbb��hj]ZgbaZpbb�
Z\lhfZlbabjh\Zgguo�kbkl_f�dhgljhey�ihlj_[e_gby�l_iehwg_j]bb� 
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���GZagZq_gb_ 
�L_ieh\uqbkebl_ev�fZehihlj_[eyxsbc�L<F��DJ:M���������LM��^Ze__�ih�l_d�

klm�L<F��ij_^gZagZq_g�^ey�ijbf_g_gby�\�khklZ\_�dhf[bgbjh\Zgguo�b�khklZ\guo�
l_iehkq_lqbdh\�b�\h^hkq_lqbdh\�^ey�ij_h[jZah\Zgby�\uoh^guo�kb]gZeh\�k�ij_h[�
jZah\Zl_e_c�jZkoh^Z�]hjyq_c�b�oheh^ghc�\h^u��^Zlqbdh\�l_fi_jZlmju�b�^Z\e_gby���
mklZgh\e_gguo�gZ�ih^Zxs_f�b�h[jZlghf�ljm[hijh\h^Zo�aZdjulhc�b�hldjulhc�kbk�
l_f� l_iehkgZ[`_gby�� h[hjhlghc� b� lmibdh\hc� kbkl_f� \h^hkgZ[`_gby�� \� agZq_gby�
fZkkh\h]h�jZkoh^Z�\h^u�b�dhebq_kl\Z�l_ieh\hc�wg_j]bb��hlimkdZ_fhc�wg_j]hkgZ[�
`Zxsbfb� b� \h^hkgZ[`Zxsbfb� hj]ZgbaZpbyfb� ihlj_[bl_eyf� \� khhl\_lkl\bb� k�
�IjZ\beZfb�mq_lZ�l_ieh\hc�wg_j]bb�b�l_iehghkbl_ey����aZj_]bkljbjh\Zggufb�Fb�
gbkl_jkl\hf�xklbpbb�Jhkkbckdhc�N_^_jZpbb� ��� k_gly[jy� ����� ]��� j_]bkljZpbhg�
guc�ghf_j����� 

Ko_fu� l_iehkq_lqbdh\�� j_Zebam_fuo�gZ� [Za_�L<F��ijb\_^_gu� \�jZa^_e_� ©JZa�
f_s_gb_�b�fhglZ`���ª� 

L<F�jZkkqblZg�gZ�jZ[hlm�k�EX;UFB�jZkoh^hf_jZfb�]hjyq_c�b�oheh^ghc�\h�
^u��bf_xsbfb�BFIMEVKGUC�beb�Q:KLHLGUC�\uoh^��\�lhf�qbke_�m^h\e_l\h�
jyxsbfb�l_ogbq_kdbf�lj_[h\Zgbyf�K<:-LM-4213-011-����������>JDF-LM-4213-
001-178057, UFM-LM-4213-007-����������b�ZgZeh]bqgufb��k�lmj[bggufb�b�djuev�
qZlufb�ih�=HKL�������=HKL��������=HKL�J����������BKH�������-7��de�<���lbiZ�
©??F-Q -�8/75$)/2:ª��>Zgnhkk-DZfkljmi��� �F_ljZg� ���IJ���k�l_jfhf_ljZfb�
khijhlb\e_gby� ih� =HKL� ����� b� l_gahij_h[jZah\Zl_eyfb� ^Z\e_gby� ih� � JB;X�

����������� beb� ZgZeh]bqgufb�� Z� lZd`_� ij_h[jZah\Zl_eyfb� ^Z\e_gby� k� mgbnbpb�
jh\gguf�lhdh\uf�\uoh^hf���-2��f:� 

L<F�ih��deZkkbnbdZpbb�=HKL�������hlghkblky�d�ba^_ebyf� 
ih�gZebqbx�bgnhjfZpbhgghc�k\yab ^ey� bgnhjfZpbhgghc�

k\yab�k�^j��ba^_ebyfb� 
ih�\b^m�wg_j]bb we_dljbq_kdbf� 
ih�wdkiemZlZpbhgghc�aZdhgq_gghklb lj_lv_]h�ihjy^dZ� 
ih�f_ljheh]bq_kdbf�k\hckl\Zf d�kj_^kl\Zf�baf_j_gby� 
ih�aZsbs_gghklb�hl�\ha^_ckl\by�hdjm`Zxs_c�kj_^u ,J���� 
ih�mklhcqb\hklb�d�\ha^_ckl\bx�l_fi_jZlmju�b�\eZ`�
ghklb�hdjm`Zxs_]h�\ha^moZ 

<�� 

ih�mklhcqb\hklb�d�\ha^_ckl\bx�Zlfhkn_jgh]h�^Z\e_�
gby 

J�� 

ih�mklhcqb\hklb�d�f_oZgbq_kdbf�\ha^_ckl\byf L1. 
 
IblZgb_�L<F�hkms_kl\ey_lky�hl�\kljh_ggh]h�bklhqgbdZ�iblZgby�ihklhyggh]h�

lhdZ����<� 
L<F�\�bkiheg_gbb�L<F��h[_ki_qb\Z_l�ijh]jZffgmx�dhjj_dpbx�kbkl_fZlbq_�

kdhc�ih]j_rghklb�\h^hf_jh\�\�^bZiZahg_��-��������������k�aZ^Zgb_f�^h���bgl_j\Zeh\�
\�^bZiZahg_����������������fZdkbfZevgh]h�jZkoh^Z�^ey�dhjj_dlbjm_fh]h�jZkoh^hf_�
jZ� 
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���L_ogbq_kdb_�^Zggu_ 
����Ij_^_e�^himkdZ_fhc�hkgh\ghc�hlghkbl_evghc�ih]j_rghklb�\uqbke_gby�dh�

ebq_kl\Z� ihlj_[e_gghc� l_ieh\hc� wg_j]bb� \h� \k_f� ^bZiZahg_� \g_rgbo� \ha^_ckl�
\mxsbo�nZdlhjh\�b�\�^bZiZahg_�jZaghklb�l_fi_jZlmj�\h^u�\�ih^Zxs_f�b�h[jZl�
ghf� ljm[hijh\h^Zo� hl� �°� K� ^h� ���°� K� g_� ij_\urZ_l� agZq_gbc�� mdZaZgguo��������
\�lZ[ebp_��� 

 
LZ[ebpZ�� 

Rbnj�L<F KlZlbq_kdZy�oZ�
jZdl_jbklbdZ�^Zl�
qbdh\�l_fi_jZlm�

ju 

JZaghklv�l_fi_jZlmj�\h^u�\�ih^Zxs_f�b�h[�
jZlghf�ljm[hijh\h^Zo��°K 

  3<=∆t<5 5<=∆t<=10 10<∆t<=20 20<∆t<=150 

L<F��-5/2-... ���I g_�ghjf� 2 1 0.5 
L<F��-5/1,5-.. ���I g_�ghjf� 1.5 0.7 0.5 
L<F��-3/1-... ���I 1 1 0.7 0.5 

����Ij_^_e� ^himkdZ_fhc� hlghkbl_evghc� ih]j_rghklb� baf_j_gby� fZkku� \h^u�
�[_a�mq_lZ�ih]j_rghkl_c�ij_h[jZah\Zl_e_c�jZkoh^Z��- ±0,5%. 

����Ij_^_e� ^himkdZ_fhc� ijb\_^_gghc� ih]j_rghklb� baf_j_gby� ^Z\e_gby� \h^u��
�[_a�mq_lZ�ih]j_rghklb�ij_h[jZah\Zl_ey�^Z\e_gby��- ±1%. 

�����Ij_^_e�^himkdZ_fhc�Z[khexlghc�ih]j_rghklb�baf_j_gby�l_fi_jZlmju�\h�
^u� �[_a�mq_lZ�ih]j_rghkl_c�ij_h[jZah\Zl_e_c�l_fi_jZlmju��\�^bZiZahg_�l_fi_jZ�
lmj�hl��°K�^h����°K�- ±0,2 °K� 

�����Ij_^_e�^himkdZ_fhc�hkgh\ghc�hlghkbl_evghc�ih]j_rghklb�baf_j_gby�gZ�
jZ[hldb�\j_f_gb�- ±0,1%. 

����L<F�h[_ki_qb\Z_l� 
3.6.1.-�kq_l�h[s_]h�\j_f_gb�jZ[hlu�L<F�k�fhf_glZ�\dexq_gby�� �qZk���b��\�bk�

iheg_gbb�L<F����\j_f_gb�jZ[hlu�\�rlZlghf�j_`bf_���qZk�� 
3.6.2.-� ij_h[jZah\Zgb_� khijhlb\e_gby� ih^dexq_gguo� l_jfhf_ljh\� khijhlb\-

e_gby�\�agZq_gby�l_fi_jZlmj�\h^u�\�ljm[hijh\h^Zo��beb�\ha^moZ��°�K� 
3.6.3.-�\uqbke_gb_��jZaghklb��l_fi_jZlmj�\���b���ljm[hijh\h^Zo��°�K� 
3.6.4.-� ij_h[jZah\Zgb_� bfimevkguo� kb]gZeh\� \h^hf_jh\� \� agZq_gby�fZkkh\h]h�

jZkoh^Z��l�qZk��b�fZkku�\h^u��l���ijhl_dr_c�ih�ljm[hijh\h^Zf���agZq_gb_�bfimev�
kZ�L<F�-�p_ehqbke_ggh_���e�bfi���\�bkiheg_gbb�L<F��-�ijh]jZffbjm_fh_�ijb�\\h�
^_�\�wdkiemZlZpbx�� 

3.6.5.-� ij_h[jZah\Zgb_� kb]gZeh\� ih^dexq_gguo� ij_h[jZah\Zl_e_c� ^Z\e_gby� \�
agZq_gby�^Z\e_gby�\h^u�\��ljm[hijh\h^Zo��FIZ�beb�d]k�kf2; 

3.6.6.-�jZkq_l�agZq_gbc�l_ieh\hc�fhsghklb��=dZe�q���Z�lZd`_�ihlj_[e_gghc�l_i�
eh\hc�wg_j]bb��=dZe��k�gZjZklZxsbf�blh]hf�k�fhf_glZ�\dexq_gby�L<F� 

3.6.7.-� j_]bkljZpbx� \h� \kljh_gghf� hi_jZlb\ghf� aZihfbgZxs_f� mkljhckl\_�
�HAM��L<F�gb`_i_j_qbke_gguo�agZq_gbc�aZ�����qZkh\� ����kmlhd���hlkqblZgguo�k�
fhf_glZ�hdhgqZgby�ihke_^g_]h�p_eh]h�qZkZ� 

-�l_fi_jZlmj; 
-�^Z\e_gbc� 
-�gZdhie_gguo�fZkk�\h^u�\�\b^_�qbkeh-bfimevkgh]h�dh^Z� �dhebq_kl\Z�bfimev�

kh\��ihklmib\rbo�kh�kq_lqbdh\�jZkoh^Z�\h^u��aZ�dZ`^uc�p_euc�qZk� 
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-�agZq_gby�dh^h\�kZfh^bZ]ghklbdb�khklhygby�L<F� 
����L<F�h[_ki_qb\Zxl�kqblu\Zgb_�ba�\kljh_ggh]h�HAM�^Zgguo�j_]bkljZpbb�ih�

i�������k�ihfhsvx�l_jfbgZeZ�beb�Z\lhghfgh��ijb�wlhf�h[f_g�^Zggufb�b�bo�ijb�
\yadZ�d�j_Zevghfm�\j_f_gb�ijhba\h^blky�\�bkiheg_gbb�L<F��-�\�l_jfbgZe_��\�bk�
iheg_gbb�L<F��-�\gmljb�L<F� 

�����L<F�h[_ki_qb\Zxl�nhjfbjh\Zgb_�b�jZki_qZldm�³@mjgZeZ�j_]bkljZpbb�iZ�
jZf_ljh\�]hjyq_c�\h^u�gZ�mae_�mq_lZ�l_ieh\hc�wg_j]bb�Z[hg_glZ´��k�kmlhqguf�beb�
qZkh\uf�i_jbh^hf� �\u[bjZ_lky�ihlj_[bl_e_f���ijbq_f�³@mjgZe���´�kh^_j`bl�^Zg�
gu_�ih�\k_f�^ZlqbdZf��ih^dexq_gguf�d�L<F�\�mklZgh\e_gghc�dhgnb]mjZpbb��Bk�
iheg_gb_�L<F��nhjfbjm_l�`mjgZe�kh\f_klgh�k�l_jfbgZehf��L<F��-�dZd�kh\f_kl�
gh��lZd�b�Z\lhghfgh� 

����=Z[Zjblgu_�jZaf_ju�L<F�g_�[he__��^ebgZ-����ff��rbjbgZ�-�����ff��\ukhlZ�
����ff��fZkkZ�L<F�g_�ij_\urZ_l���d]� 

�����JZ[hqbc�^bZiZahg�l_fi_jZlmju��hdjm`Zxs_c�kj_^u�^ey�L<F��-�hl��°�K�^h�
50°�K�ijb�\eZ`ghklb�^h�����[_a�dhg^_gkZpbb�\eZ]b� 

�����>bZiZahg� jZ[hqbo� l_fi_jZlmj� ^ey� l_gahij_h[jZah\Zl_e_c� ^Z\e_gby� � -� hl���
0°�K�^h���°�K�ijb�\eZ`ghklb�^h�����[_a�dhg^_gkZpbb�\eZ]b� 

�����Kj_^gbc�kjhd�kem`[u�L<F�^h�kibkZgby�g_�f_g__����e_l�k�mq_lhf�aZf_gu�
we_f_glh\�iblZgby��bf_xsbo�f_gvrbc�_kl_kl\_ggh-h]jZgbq_gguc�kjhd�kem`[u� 

�����Ijhqb_�l_ogbq_kdb_�^Zggu_�–�kfhljb��Ijbeh`_gb_��� 
 
 

���Mkljhckl\h�b�jZ[hlZ� 
L_ieh\uqbkebl_eb� fZehihlj_[eyxsb_� L<F� y\eyxlky� ki_pbZebabjh\Zggufb�

baf_jbl_evgh-\uqbkebl_evgufb�mkljhckl\Zfb� k�ijh]jZffbjm_fhc�kljmdlmjhc�gZ�
[Za_� h^ghdjbklZevgh]h�fbdjhijhp_kkhjZ� \ukhdhc� kl_i_gb� bgl_]jZpbb��Hkgh\gh_�
hlebqb_�bkiheg_gby�L<F�F� -� \�dhgkljmdpbb��h[_ki_qb\Zxs_c� aZf_gm�[_a�i_j_�
iZcdb�maeh\�khijy`_gby�k�\g_rgbfb�mkljhckl\Zfb� 

Hkh[_gghklvx�bkiheg_gby�L<F��y\ey_lky�gZebqb_�LJ?O�ijh]jZffgh�gZkljZb�
\Z_fuo� \aZbfgh� g_aZ\bkbfuo� bgl_]jZlhjh\� dhebq_kl\Z� l_iehlu��LZdZy� hj]ZgbaZ�
pby�iha\hey_l��\�g_h[oh^bfuo�kemqZyo��gZ�[Za_�H>GH=H�l_ieh\uqbkebl_ey�hj]Z�
gbah\Zlv�mq_l�\�LJ?O�dhglmjZo�l_iehihlj_[e_gby��l�_��agZqbl_evgh�kgbablv�jZkoh�
^u�gZ�h[hjm^h\Zgb_�kj_^kl\Zfb�mq_lZ�keh`guo�l_iehmaeh\��h[_ki_qb\Zxsbo�hlh�
ie_gb_� g_kdhevdbo� ihlj_[bl_e_c�� GZijbf_j�� hj]ZgbaZpby�� bf_xsZy�
KH;KL<?GGUC� dhglmj� l_iehihlj_[e_gby��b�><MO�:J?G>:LHJH<� k�jZa^_ev�
gufb�dhglmjZfb��fh`_l�hj]Zgbah\Zlv�ma_e�dhff_jq_kdh]h�mq_lZ�k�H>GBF�l_ieh�
\uqbkebl_e_f�L<F�� 

<gmlj_ggyy� kljmdlmjZ� l_ieh\uqbkebl_ey�bf__l�^\Z�mjh\gy�� ©nbabq_kdbc�mjh�
\_gvª�b�©eh]bq_kdbc�mjh\_gvª� 

Nbabq_kdbc�mjh\_gv�h[_ki_qb\Z_l�ijb_f�we_dljbq_kdbo�kb]gZeh\�hl�i_j\bqguo�
ij_h[jZah\Zl_e_c�l_fi_jZlmju��jZkoh^Z�b�^Z\e_gby��b�ij_h[jZah\Zgb_�bo�\�bgnhj�
fZpbhggu_�kb]gZeu��^\hbqgu_�dh^u���Nbabq_kdb_�\oh^u�b�ij_h[jZah\Zl_eb�h[jZ�
amxl�i_j\uc� �gb`gbc��mjh\_gv�l_ieh\uqbkebl_ey��g_ihkj_^kl\_ggh�ihlj_[bl_ex�
g_^hklmiguc�� <uqbkebl_evgZy� ko_fZ� nbabq_kdh]h� mjh\gy� \uihegy_l� dhjj_dpbx�
g_ebg_cghkl_c�b�k^\b]h\�gmey�\oh^guo�p_i_c�l_ieh\uqbkebl_ey� 
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Eh]bq_kdbc�mjh\_gv�ijbgbfZ_l�bgnhjfZpbhggu_�kb]gZeu��b�_]h�\uqbkebl_ev�
gZy�ko_fZ�ij_h[jZam_l�bgnhjfZpbx�i_j\bqguo�ij_h[jZah\Zl_e_c�\�agZq_gby�fZk�
kh\uo�jZkoh^h\��fZkk��l_ieh\uo�gZ]jmahd�b�l_ieh\hc�wg_j]bb� 

Nbabq_kdbc� mjh\_gv� bkiheg_gby� L<F�� kh^_j`bl� �� beb� �� nbabq_kdbo� \oh^Z�
l_fi_jZlmju����nbabq_kdbo�\oh^Z�jZkoh^Z��Z�lZd`_���nbabq_kdbo�\oh^Z�^Z\e_gby� 

Nbabq_kdbc� mjh\_gv�bkiheg_gby�L<F�� kh^_j`bl� ��beb� ��nbabq_kdbo� \oh^h\�
l_fi_jZlmju����beb���nbabq_kdbo�\oh^h\�jZkoh^Z��Z�lZd`_��� ����beb���nbabq_kdbo�
\oh^h\�^Z\e_gby� 

Eh]bq_kdbc�mjh\_gv�bkiheg_gby�L<F��kh^_j`bl���eh]bq_kdbo�\oh^Z�l_fi_jZ�
lmju����bgl_]jZlhjZ�fZkku�\h^u��eh]bq_kdbo�\oh^h\�jZkoh^Z�����bgl_]jZlhj�l_ieh�
\hc�wg_j]bb� 

Eh]bq_kdbc�mjh\_gv�bkiheg_gby�L<F��kh^_j`bl���eh]bq_kdbo�\oh^h\�l_fi_jZ�
lmju����beb����bgl_]jZlhjh\�fZkku�\h^u��eh]bq_kdbo�\oh^h\�jZkoh^Z�����bgl_]jZlh�
jZ�l_ieh\hc�wg_j]bb� 

D�l_ieh\uqbkebl_ex�L<F�fh`gh�ih^dexqblv�ijhba\hevgh_�dhebq_kl\h�jZkoh�
^hf_jh\� �hl� �� ^h�fZdkbfmfZ��� ex[hc� jZkoh^hf_j�fh`_l� mqZkl\h\Zlv� \� aZdjulhc�
beb�hldjulhc� ko_fZo� l_iehihlj_[e_gby��ijb� wlhf�m�L<F��jZaebqgu_� lbiu�ko_f�
fh]ml�khq_lZlvky�\�h^ghf�l_iehkq_lqbd_��Dhebq_kl\h�l_iehlu�\uqbkey_lky�ih�dZ`�
^hfm�jZkoh^hf_jm��b�aZl_f�kmffbjm_lky�\�h^ghf�ba�bgl_]jZlhjh\�l_ieh\hc�wg_j]bb�
�dhebq_kl\Z�l_iehlu�� 

FZkku�\h^u�\uqbkeyxlky�ih�nhjfmeZf� 

M 'i = Mi + 0.001 * Ni * Vi * ρ(ti)           (1) 
]^_�������L�-�mkeh\guc�ghf_j�ljm[hijh\h^Z��\oh^Z�jZkoh^Z���L� ����������� 

Mi - �fZkkZ�\h^u��ijhl_dr_c�ih� L�ljm[hijh\h^m��gZjZklZxsbf�blh]hf��ij_�
^u^ms__�agZq_gb_��l� 
M 'i –lh�`_��gh\h_�agZq_gb_��l� 
Ni -�dhebq_kl\h�bfimevkh\�\h^hf_jZ�\�L�ljm[hijh\h^_��bfi� 
Vi - �agZq_gb_�bfimevkZ�\h^hf_jZ��e�bfi� 
ti -�l_fi_jZlmjZ�\h^u�\�L�ljm[hijh\h^_��°K� 
ρ(ti) -�iehlghklv�\h^u�\�L�ljm[hijh\h^_��d]�e� 

Dhebq_kl\h�l_iehlu��l_ieh\hc�wg_j]bb��\uqbkey_lky�ih�nhjfmeZf� 
− ^ey�hldjuluo�kbkl_f�l_iehkgZ[`_gby� 

                                      n                                      n 

Q'
j  = Qj + 0.001* { Σ Sji  *∆ Mi * h(t i) – [Σ Sji  *∆ Mi ]*h(t o\b) } (2) 

                                    i=1                                    i=1 
 

− ^ey�aZdjuluo�kbkl_f�l_iehkgZ[`_gby� 
                                      n                                       

Q'
j  = Qj + 0.001* { Σ Sji  *∆ Mi * [h(t i) –h(tLhi) ] }                   (3) 

                                    i=1                                     
 

]^_�����M�-�mkeh\guc�ghf_j�dhglmjZ�l_iehihlj_[e_gby��M� ��������� 
     i -�mkeh\guc�ghf_j�ljm[hijh\h^Z��L� ��������Q�� 
     n -�h[s__�dhebq_kl\h�ljm[hijh\h^h\��h[kem`b\Z_fuo�L<F� 
Qj -�dhebq_kl\h�l_iehlu�M�dhglmjZ�l_iehihlj_[e_gby��gZjZklZxsbf�blh]hf���������
ij_^u^ms__�agZq_gb_��=dZe� 
Q'

j -�lh�`_��gh\h_�agZq_gb_��=dZe� 
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Sji -�dhwnnbpb_gl�mqZklby�L�-]h�ljm[hijh\h^Z�\�M-f�dhglmj_ 
�l_iehihlj_[e_gby��6ML� �����-1, +1); 
∆Mi  -�ijbjZs_gb_�fZkku�\�L�ljm[hijh\h^_��l� 
ti  -�l_fi_jZlmjZ�\h^u�\�L�ljm[hijh\h^_��°K� 
to\b  -�l_fi_jZlmjZ�oheh^ghc�\h^u�gZ�bklhqgbd_�l_ieZ��°K� 
toi -�hihjgZy�l_fi_jZlmjZ�L�ljm[hijh\h^Z��°K 
h(ti) -�wglZeviby�\h^u�\�L�ljm[hijh\h^_��ddZe�d]� 
h(to\b) -�wglZeviby�\h^u�\�ljm[hijh\h^_�oheh^ghc�\h^u�gZ� 
bklhqgbd_�l_iehlu��ddZe�d]� 
h(toi) -�wglZeviby�\h^u�k�hihjghc�l_fi_jZlmjhc�^ey�L�ljm[hijh\h^Z��ddZe�d]� 

>ey�bkiheg_gby�L<F��Q ���M ���^ey�L<F��Q ���M �� 
L_jfbg�©hihjgZy�l_fi_jZlmjZª�hagZqZ_l�^ey�©aZdjulhc�ko_fuª�l_iehihlj_[e_gby�
l_fi_jZlmjm�\lhjh]h�ljm[hijh\h^Z�^Zggh]h�dhglmjZ��h[jZlgh]h��_keb�\h^hf_j�klh�
bl�gZ�ih^Zxs_f��b�gZh[hjhl���Kh]eZkgh�i��������«IjZ\be�mq_lZ�l_ieh\hc�wg_j]bb�b�
l_iehghkbl_ey»��I-683, =eZ\]hkwg_j]hgZ^ahj�������]���\_ebqbgZ�wglZevibb�oheh^�
ghc�\h^u�^he`gZ�hij_^_eylvky�ih�baf_j_gguf�m�bklhqgbdZ�l_iehlu�kj_^gbf�aZ�
jZkkfZljb\Z_fuc�i_jbh^�agZq_gbyf�l_fi_jZlmj�b�^Z\e_gbc� 
 Baf_j_gb_�l_fi_jZlmju�oheh^ghc�\h^u�b�\\_^_gb_�_z�\�Ze]hjblf�jZkq_lZ�l_i�
eh\hc�wg_j]bb�ijhba\h^blky� 
- ^ey�L<F��ih^dexq_gb_f�d�baf_jbl_evguf�de_ffZf��O���O������� 
������l_jfhf_ljZ�oheh^ghc�\h^u� 
- ^ey�L<F��ih^dexq_gb_f�l_jfhf_ljZ�oheh^ghc�\h^u�d�ex[hfm�dZgZem�baf_�

j_gby�l_fi_jZlmju��dhlhjuc�\�ihke_^mxs_f�Zkkb]gm_lky�gZ�eh]bq_kdbc�l_j�
fhf_ljL��k�mklZgh\dhc�Lo� �L�� 
Kh]eZkgh�i������J_dhf_g^Zpbc�FB�����-����=HKKL:G>:JL�Jhkkbb��

<GBBFK��<GBBF�bf��>�B�F_g^_e__\Z�������]����wglZeviby�oheh^ghc�\h^u�fh`_l�
[ulv�hij_^_e_gZ�ih�ijbgylhc��gZagZq_gghc��\�mklZgh\e_gghf�ihjy^d_�l_fi_jZ�
lmj_�oheh^ghc�\h^u�ijb�mkeh\bb�hp_gdb�ih]j_rghklb��h[mkeh\e_gghc�hldehg_gb�
_f�ijbgylhc�l_fi_jZlmju�hl�^_ckl\bl_evghc�l_fi_jZlmju�oheh^ghc�\h^u��GZagZ�
q_gb_�b�\\_^_gb_�\�Ze]hjblf�jZkqzlZ�wlhc��kh]eZkh\Zgghc�k�l_iehkgZ[`Zxs_c�hj�
]ZgbaZpb_c��\_ebqbgu�ijhba\h^blky� 

-�^ey�L<F��imlzf�gZagZq_gby�ijh]jZffghc�dhgklZglu� 
-�^ey�L<F��ih^dexq_gb_f�gZ�baf_jbl_evgu_�de_ffu�O��O��j_abklb\gh]h�wd�
\b\Ze_glZ�� k� ghfbgZehf� khhl\_lkl\mxsbf� l_fi_jZlmj_� wfmebjm_fh]h� l_jfh�
f_ljZ�khijhlb\e_gby�ijb�aZ^Zgghc�l_fi_jZlmj_� 

Ijb�wlhf��kh]eZkgh�j_dhf_g^Zpbyf�FB�����-����^he`gZ�[ulv�ijhba\_^_gZ�hp_gdZ�
ih]j_rghklb��h[mkeh\e_gghc�hldehg_gb_f�ijbgylhc�l_fi_jZlmju�oheh^ghc�\h^u�
hl�^_ckl\bl_evgh]h�agZq_gby�l_fi_jZlmju�oheh^ghc�\h^u�bklhqgbdZ� 
J_dhf_g^m_lky� mklZgZ\eb\Zlv� Wo\b� = 00K�� L_jfbgZevgZy� ijh]jZffZ� ba� dhfie_dlZ�
ihklZ\db� iha\hebl� mq_klv� ^_ckl\bl_evgh_� agZq_gb_� l_fi_jZlmju� oheh^ghc� \h^u�
bklhqgbdZ�l_iehlu�ijb�nhjfbjh\Zgbb�hlqzlZ�ih�hdhgqZgbb�hlqzlgh]h�i_jbh^Z�� 

L<F�\�khklZ\_�l_iehkqzlqbdh\�gZ�bklhqgbdZo�l_ieh\hc�wg_j]bb��ijbf_gy_fu_�\�
hldjuluo�kbkl_fZo�l_iehkgZ[`_gby��^he`gu�bkihevah\Zlvky�k�h[yaZl_evguf�mkeh�
\b_f�baf_j_gby�l_fi_jZlmju�oheh^ghc�\h^u� 

Ijh]jZffbjh\Zgb_� kljmdlmju� L<F�� iha\hey_l� mklZgh\blv�
DHGNB=MJ:PBX�� l�_�� k\yav� ex[h]h� eh]bq_kdh]h� \oh^Z� l_fi_jZlmju� k� ex[uf�
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nbabq_kdbf�beb�mklZgh\blv�gZ�g_f�ijh]jZffbjm_fmx�dhgklZglm��LZdbf�h[jZahf��
h^bg�i_j\bqguc�ij_h[jZah\Zl_ev�l_fi_jZlmju�fh`_l�h[kem`b\Zlv�g_kdhevdh�bg�
l_]jZlhjh\�fZkku� \h^u��gZijbf_j��\� ko_f_� k�ih^Zxsbf� ljm[hijh\h^hf��jZa\_l\�
eyxsbfky�gZ�g_kdhevdh� l_iehihlj_[bl_e_c��jZa^_evgh�hieZqb\Zxsbo� aZ�hlhie_�
gb_�hl�h[s_]h�l_iehmaeZ��Ex[hc�ba�h[kem`b\Z_fuo�ljm[hijh\h^h\�fh`_l�\oh^blv�
\�h^bg�ba�lj_o�dhglmjh\�l_iehihlj_[e_gby��qlh�h[_ki_qb\Z_lky�ijh]jZffbjh\Zgb�
_f� dhwnnbpb_glh\� mqZklby��ijbq_f� dhebq_kl\h� l_iehlu� �l_ieh\Zy� wg_j]by���ijh-
r_^r__�q_j_a�^Zgguc�ljm[hijh\h^��fh`_l�dZd�kmffbjh\Zlvky�k�bgl_]jZlhjhf�dh�
ebq_kl\Z�l_iehlu��lZd�b�\uqblZlvky�ba�g_]h��LZdbf�h[jZahf��\hafh`gh�hj]Zgbah\u�
\Zlv�l_iehkqzlqbdb�^ey�keh`guo�aZdjuluo�b�hldjuluo�kbkl_f��b�^Z`_�kf_rZgguo�
kbkl_f�l_iehihlj_[e_gby��Hihjgu_�l_fi_jZlmju�^ey�dZ`^h]h�ljm[hijh\h^Z��bgl_�
]jZlhjZ�fZkku��ijh]jZffbjmxlky�g_aZ\bkbfh��ijbq_f�fh`gh�hihjgmx�l_fi_jZlm�
jm�gZagZqblv�hl�ex[h]h�eh]bq_kdh]h�\oh^Z�l_fi_jZlmju��\�lhf�qbke_�hl�l_fi_jZlm�
ju�oheh^ghc�\h^u�beb�^jm]h]h�ljm[hijh\h^Z���HldjulZy�ko_fZ�l_iehihlj_[e_gby�
h[kem`b\Z_lky�ijb�gZagZq_gbb�hihjghc�l_fi_jZlmju��jZ\ghc�l_fi_jZlmj_�oheh^�
ghc�\h^u��ijbq_f�ihke_^gyy�-�ijh]jZffbjm_fZy�dhgklZglZ��^ey�l_iehihlj_[bl_ey��
beb� l_fi_jZlmjZ� \� h^ghf� ba� ljm[hijh\h^h\� �^ey� bklhqgbdZ� l_iehlu��� AZdjulZy�
ko_fZ�h[kem`b\Z_lky�ijb�gZagZq_gbb�hihjghc�l_fi_jZlmju��jZ\ghc�l_fi_jZlmj_�\�
h[jZlghf�ljm[hijh\h^_�^ey�^Zggh]h�l_iehihlj_[bl_ey� 

<�kljmdlmj_�L<F��nbabq_kdb_�b�eh]bq_kdb_�\oh^u�ihklhyggh�h^ghagZqgh�k\y�
aZgu�^jm]�k�^jm]hf� 

Ijb�ihklZ\d_�L<F��[_a�dhgnb]mjbjh\Zgby��ijh]jZffbjh\Zgby��\�g_]h�aZibku�
\Z_lky�L?KLH<:Y�dhgnb]mjZpby��\u[bjZ_fZy�lZd��qlh[u�ijh\_jblv�fZdkbfZevgh_�
^ey�^Zgghc�fh^bnbdZpbb�dhebq_kl\h�\ZjbZglh\�ih^dexq_gby�i_j\bqguo�ij_h[jZ�
ah\Zl_e_c��L_klh\Zy�dhgnb]mjZpby�mdZau\Z_lky�\�k\b^_l_evkl\_�h�ijb_fd_� 

Ijh]jZffbjh\Zgb_� L<F�� h[_ki_qb\Z_l� ki_pbZevgZy�� ihklZ\ey_fZy� k� dZ`^uf�
ijb[hjhf� ijh]jZffZ-dhgnb]mjZlhj�� jZ[hlZxsZy� gZ� ,%0� 3&� -� kh\f_klbfhf� dhf�
ivxl_j_�\�kj_^_�:LQGRZV�����Ihevah\Zl_ex�ijZdlbq_kdb�[_a�h]jZgbq_gbc�ij_^hk�
lZ\ey_lky�\hafh`ghklv�Z^ZilZpbb�L<F��d�dhgdj_lghfm�h[hjm^h\Zgbx�b�lbim�l_i�
ehmaeZ��gZkljhcdb�dhebq_kl\Z�bg^bpbjm_fuo�iZjZf_ljh\�b�nhjf�hlqzlZ��ijh\_^_�
gby�ijh]jZffghc�dhfi_gkZpbb�kbkl_fZlbq_kdhc�ih]j_rghklb��g_ebg_cghklb�jZk�
oh^hf_jh\�� ih]j_rghklb� baf_j_gby� jZaghklb� jZkoh^h\� l_iehghkbl_ey� ^ey� iZju�
jZkoh^hf_jh\�iml_f�\\h^Z�dhjj_dlbjmxsbo�dhwnnbpb_glh\��ihemq_gguo�gZ�ijh�
eb\hqguo�kl_g^Zo�beb�gZ�f_kl_�wdkiemZlZpbb�jZkoh^hf_jh\� 

GIN� ©<ufi_eª� ij_^hklZ\ey_l� ihlj_[bl_ex� k_j\bk� ih� ijh]jZffbjh\Zgbx�
L<F�� ih^� dhgdj_lgmx� dhgnb]mjZpbx�� ijb� ijbh[j_l_gbb� l_ieh\uqbkebl_ey� - 
;?KIE:LGH� 

Dhgkljmdpby�L<F�bkiheg_gby�L<F��ihdZaZgZ�gZ�jbk����L<F��fh^_eb��D��-�gZ�
jbk�����L<F��fh^_eb��F��-�gZ�jbk��� 

Fbdjhijhp_kkhj�L<F�\uihegy_l��ij_h[jZah\Zgb_�kb]gZeh\�i_j\bqguo�ij_h[�
jZah\Zl_e_c� �l_jfhf_ljh\�khijhlb\e_gby��ij_h[jZah\Zl_e_c�jZkoh^Z�b�ij_h[jZah�
\Zl_e_c� ^Z\e_gby�� \� pbnjh\u_� agZq_gby� l_fi_jZlmj� ih^Z\Z_fhc�� h[jZlghc� b� oh�
eh^ghc�\h^u��jZkoh^h\�b�^Z\e_gbc�ih^Z\Z_fhc�b�h[jZlghc�\h^u��jZkkqblu\Z_l�b�
aZihfbgZ_l�\�iZfylb�ihqZkh\hc�j_]bkljZpbb�iZjZf_lju�l_ieh\h]h�ihlhdZ� �l_ieh�
\mx�fhsghklv�b�ihlj_[e_ggmx� l_ieh\mx� wg_j]bx���ih^�mijZ\e_gb_f�fZ]gblguo�
dghihd�\u\h^bl�baf_j_ggu_�b�jZkkqblZggu_�\_ebqbgu�gZ�`b^dhdjbklZeebq_kdbc�
bg^bdZlhj� 
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FBGBL?JFBG:E�DJ:M����������beb� l_jfbgZe�gZ�[Za_�ihjlZlb\gh]h�dhf�
ivxl_jZ�b�ki_pbZevghc�ijh]jZffu�q_j_a�bgl_jn_ckguc�[ehd�L<F�kqblu\Z_l�kh�
^_j`bfh_�iZfylb�ihqZkh\hc�j_]bkljZpbb�b�ij_^hklZ\ey_l�\hafh`ghklv�m]em[e_g�
gh]h�ZgZebaZ�jZ[hlu�l_iehihlj_[eyxs_c�mklZgh\db�b�dZq_kl\Z�l_ieh\hc�wg_j]bb�� 

L_jfbgZe�ih^dexqZ_lky�q_j_a�mgbnbpbjh\Zgguc�dZ[_ev�b�ki_pbZebabjh\Zgguc�
\u\h^�d�jZat_fm�gZ�dhjimk_�L<F��aZdjulhfm�\bglh\hc�djurdhc�� 

Ij_^mkfhlj_gZ� \hafh`ghklv�ihklhyggh]h�^hdmf_glbjh\Zgby�j_amevlZlh\�j_]b�
kljZpbb� b� ZgZebaZ� l_ieh\h]h� ihlhdZ�� ^ey� q_]h� d� L<F-*-IJ�JK�� fh`_l� q_j_a�
:>:IL?J�M>:E?GGH=H�>HKLMI:� �:M>��ih^dexqZlvky�ijbgl_j��gZ�m^Ze_�
gbb�hl�L<F�^h������f�� 

Ijbgl_j�fh`_l�ih^dexqZlvky�q_j_a�mgbnbpbjh\Zgguc�dZ[_ev�b�d�l_jfbgZevgh�
fm�dhfivxl_jm��JZki_qZldZ�j_amevlZlh\�j_]bkljZpbb�\hafh`gZ�\�^\mo�nhjfZo� 

 -�<�nhjf_�³@mjgZeZ�j_]bkljZpbb�iZjZf_ljh\�]hjyq_c�\h^u�m�ihlj_[bl_ey�l_i�
eh\hc�wg_j]bb´�k�^_lZebaZpb_c�^h�kmlhd�beb�^h�qZkZ���lhevdh�^ey�L<F�F�� 

 -� <� nhjf_� _`_qZkghc� j_]bkljZpbb� gZ� [mfZ]_� \k_o� ihdZaZgbc� L<F� �^ey� \k_o�
L<F� 

L<F�bf__l�ke_^mxsb_�\oh^u�\uoh^u� 
<�bkiheg_gbb�L<F�� 
-���\oh^Z�^ey�ijb_fZ�qbkeh-bfimevkgh]h�dh^Z�hl�kq_lqbdh\�jZkoh^Z��\h^u�\�\b^_�

ihke_^h\Zl_evghklb�bfimevkh\��>Zlqbdb�jZkoh^Z�^he`gu�bf_lv�\uoh^�\�\b^_� aZ�
fudZgby� �kmoh]h�dhglZdlZ��k�khijhlb\e_gb_f�\�aZfdgmlhf�khklhygbb�g_�[he__����
Hf�b�^ebl_evghklvx�aZfdgmlh]h�jZahfdgmlh]h�khklhygbc�g_�f_g__������k��<hafh`�
gh�bkiheg_gb_�L<F��k�bfimevkguf�lhdh\uf�\oh^hf��Zfieblm^Z��bfimevkh\��lhdZ��
hl�����^h�����f:��ijb�^ebl_evghklb�bfimevkZ�lhdZ������±������k���i_jbh^�ke_^h\Zgby�
g_�f_g__�����k�b�k�qZklhlguf�\oh^hf��fbgbfZevgZy�^ebl_evghklv�bfimevkZ-0,0004 
k� k�fbgbfZevguf�i_jbh^hf� ke_^h\Zgby�g_�f_g__� ������k��<hafh`gh�bkiheg_gb_�
L<F� k� qZklhlguf� ihl_gpbZevguf� \oh^hf� ^ey� ih^dexq_gby� jZkoh^hf_jh\� >Zg�
nhkk-DZfkljmi��Zfieblm^Z� �bfimevkh\� �gZijy`_gby� �hl� ����<� �^h� ����<� �ijb�^eb�
l_evghklb�bfimevkZ� � ������±������k���qZklhlZ�g_�[he__� ���=p��^bZiZahg�fZkkh\h]h�
jZkoh^Z�\h^u�hl���^h������l�qZk��Z�fZkku�\h^u�^h���������l� 

-���beb���\oh^Z��^ey��ih^dexq_gby��ih��^\moijh\h^ghc��beb��lj_oijh\h^ghc��eb�
gbb� �k\yab�ij_h[jZah\Zl_e_c�l_fi_jZlmju� �l_jfhf_ljh\�khijhlb\e_gby��ih�=HKL�
�����^ey�baf_j_gby�l_fi_jZlmj�\�^bZiZahg_�hl���^h����°K� 

-���\oh^Z�^ey�ih^dexq_gby�ij_h[jZah\Zl_e_c�^Z\e_gby��l_gahij_h[jZah\Zl_e_c��
k� khijhlb\e_gb_f� baf_jbl_evgh]h�fhklZ� ��±��� dHf� b� ^himklbfuf� gZijy`_gb_f�
iblZgby�hl���^h���<��beb�^ey�ih^dexq_gby�ij_h[jZah\Zl_e_c�^Z\e_gby�k�mgbnbpb�
jh\Zgguf� lhdh\uf� \uoh^hf� ��-���f:�� ^bZiZahg� baf_j_gby� ^Z\e_gby� hl� �� ^h� ����
FIZ�beb�hl���^h����d]k�kf2; 

- �� bgl_]jZlhj� l_ieh\hc� wg_j]bb�� iha\hey_l� h[kem`b\Zlv� �� dhglmj� l_ieh-
ihlj_[e_gby��^bZiZahg�l_ieh\uo�gZ]jmahd�hl�������^h������=dZe�qZk��dheb�
q_kl\h�l_iehlu�^h����������=dZe�� 

<�bkiheg_gbb�L<F�� 
-���beb���\oh^h\�^ey�ijb_fZ�qbkeh-bfimevkgh]h�dh^Z�hl�kq_lqbdh\�jZkoh^Z��\h�

^u�\�\b^_�ihke_^h\Zl_evghklb�bfimevkh\��>Zlqbdb�jZkoh^Z�^he`gu�bf_lv�\uoh^�\�
\b^_� aZfudZgby� �kmoh]h� dhglZdlZ�� k� khijhlb\e_gb_f� \� aZfdgmlhf� khklhygbb� g_�
[he__����Hf�b�^ebl_evghklvx�aZfdgmlh]h�jZahfdgmlh]h�khklhygbc�g_�f_g__������k��
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<hafh`gh�bkiheg_gb_�L<F��k�bfimevkguf�lhdh\uf�\oh^hf��Zfieblm^Z��bfimev�
kh\��lhdZ��hl�����^h�����f:��ijb�^ebl_evghklb�bfimevkZ�lhdZ������±������k���i_jbh^�
ke_^h\Zgby�g_�f_g__�����k�b�k�qZklhlguf�\oh^hf��fbgbfZevgZy�^ebl_evghklv�bf�
imevkZ-�������k�k�fbgbfZevguf�i_jbh^hf�ke_^h\Zgby�g_�f_g__�������k��<hafh`gh�
bkiheg_gb_�L<F��k�qZklhlguf�ihl_gpbZevguf�\oh^hf�^ey�ih^dexq_gby�jZkoh^h�
f_jh\�>Zgnhkk-DZfkljmi��Zfieblm^Z� �bfimevkh\� �gZijy`_gby� �hl� ����<� �^h� ����<��
ijb�^ebl_evghklb�bfimevkZ��������±������k���qZklhlZ�g_�[he__����=p��^bZiZahg�fZk�
kh\h]h�jZkoh^Z�\h^u�hl���^h������l�qZk��Z�fZkku�\h^u�^h���������l� 

-� ��beb� ��\oh^h\� �^ey� �ih^dexq_gby� �ih� �^\moijh\h^ghc� �beb� �lj_oijh\h^ghc��
ebgbb� � k\yab� ij_h[jZah\Zl_e_c� l_fi_jZlmju� �l_jfhf_ljh\� khijhlb\e_gby�� ih�
=HKL������^ey�baf_j_gby�l_fi_jZlmj�\�^bZiZahg_�hl���^h����°K� 

-�� beb� �� \oh^Z� ^ey� ih^dexq_gby� ij_h[jZah\Zl_e_c� ^Z\e_gby� �l_gah-
ij_h[jZah\Zl_e_c��k�khijhlb\e_gb_f�baf_jbl_evgh]h�fhklZ� ��±���dHf�b�^himklb�
fuf�gZijy`_gb_f�iblZgby�hl���^h���<��beb���\oh^h\�^ey�ih^dexq_gby�ij_h[jZah�
\Zl_e_c�^Z\e_gby�k�mgbnbpbjh\Zgguf�lhdh\uf�\uoh^hf���-���f:��^bZiZahg�baf_�
j_gby�^Z\e_gby�hl���^h�����FIZ�beb�hl���^h����d]k�kf2; 

-���bgl_]jZlhjZ�l_ieh\hc�wg_j]bb��iha\heyxl�h[kem`b\Zlv�^h���dhglmjh\�l_ieh-
ihlj_[e_gby�� ^bZiZahg� l_ieh\uo� gZ]jmahd� hl� ������ ^h� �����=dZe�qZk�� dhebq_kl\Z�
l_iehlu�^h����������=dZe�� 

<h�\k_o�bkiheg_gbyo� 
-� ^\Z� \oh^Z� ihevah\Zl_ey� �©fZ]gblgu_� dghidbª�� q_j_a� fZ]gblguc� dexq�� ^ey�

ijhkfhljZ�baf_j_ggby�\_ebqbg� 
-�\uoh^�^ey�ih^dexq_gby�l_jfbgZeZ�kqblu\Zgby�^Zgguo� �^Ze__�ih�l_dklm�l_j�

fbgZe��\�\b^_�jZat_fZ� 

���Dhgkljmdpby 
L<F�dhgkljmdlb\gh�jZa^_e_g�gZ�^\Z�maeZ� 
-ieZlZ�DJ:M�����������kh^_j`ZsZy�hkgh\gmx�qZklv�we_dljhgbdb�L<F� 
-ieZlZ�DJ:M�����������kh^_j`ZsZy�bklhqgbd�iblZgby�k�h]jZgbqb\Zxsbf� 

Jbk���Dhgkljmdpby��L<F�bkiheg_gby�L<F�� 

f_klh �mklZgh\db
]_jdhgZ�©j_klZjl»

93

103

5,2

14

193

15

151

166

191

29

120

L<F
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Jbk���Dhgkljmdpby�L<F�bkiheg_gby�L<F���fh^_ev��D� 
 

Jbk���Dhgkljmdpby�L<F�bkiheg_gby�L<F���fh^_ev��F� 

f_klh �mklZgh\db
]_jdhgZ �©j_klZjlª

93

103

193

166

191

L<F

:

;

1

2

3

4

5

6

7

1 -fg_fhgbq_kdbc �mdZaZl_ev ����ihabpby�
2 - lh�`_����ihabpby�
3 - 1 ZenZ\blgh �pbnjh\Zy �ihabpby
4 - lh�`_���ihabpby
5 - fZ]gblgu_��dghidb���:��b��;�
6 - de_ffgZy �dheh^dZ
7 - \kljh_gguc �bklhqgbd �iblZgby
8 - jZat_f �ih^dexq_gby �l_jfbgZeZ

8

fh^_ev��D

9

10

9 - f_klh�^ey�mklZgh\db �aZ\h^kdhc �iehf[u
10 - f_klh�^ey�mklZgh\db �iehf[u �fhglZ`ghc
hj]ZgbaZpbb

 

f_klh�mklZgh\db
]_jdhgZ�©j_klZjlª

93

103

193

166

191

L<F
:

;

1
2

3

4

5

6

7

1 -fg_fhgbq_kdbc�mdZaZl_ev��iha.1)
2 - lh�`_��iha.7)
3 - ZenZ\blgh�pbnjh\Zy�iha.1
4 - lh�`_�iha.7
5 - fZ]gblgu_��dghidb���:��b��;�
6 - de_ffgZy�dheh^dZ
7 - \kljh_gguc�bklhqgbd�iblZgby

9

9 - \klZ\gu_�fbdjhfh^meb

8

8 - jZat_f�ih^dexq_gby�l_jfbgZeZ

fh^_ev��F

10 - f_klh�^ey�mklZgh\db�aZ\h^kdhc�iehf[u
11 - f_klh�^ey�mklZgh\db�iehf[u�fhglZ`ghc
hj]ZgbaZpbb

11

10
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j_abklhjhf��g_dhlhju_� we_dljhggu_�p_ib�kh]eZkh\Zgby�k�i_j\bqgufb�ij_h[jZah�
\Zl_eyfb�b�de_ffgu_�dheh^db� 

IeZlu�jZaf_s_gu�\�dhjimk_�k�ijhajZqghc�i_j_^g_c�iZg_evx�b�kh_^bg_gu�iZy�
guf�re_cnhf��GZ�ieZl_�DJ:M����������fhglZ`�\uiheg_g�k�^\mo�klhjhg��ijbq_f�
gZ�klhjhg_��h[jZs_gghc�d�i_j_^g_c�iZg_eb��jZaf_s_g�\kljh_gguc�\�L<F�`b^dhd�
jbklZeebq_kdbc�bg^bdZlhj��Ih^�ijhajZqghc�djurdhc�jZaf_s_g�rbev^bd��gZ�dhlh�
jhf�gZg_k_gu�\k_�bgnhjfZpbhggu_��ihykgbl_evgu_�b�fZjdbjh\hqgu_�gZ^ibkb�i_�
j_^g_c�iZg_eb�L<F� 

Dhjimk�L<F� bf__l� miehlg_gby� ^ey� aZsblu� hl� \eZ]b� b� iueb�� ijbq_f� \u\h^u�
^Zlqbdh\�\\h^ylky�\�dhjimk�q_j_a�miehlg_ggu_�j_abgh\ufb�dhevpZfb�]_jfh\\h^u��
Bgl_jn_ckguc� jZat_f� ^ey� ih^dexq_gby� l_jfbgZeZ� jZaf_s_g� gZ� [hdh\hc� kl_gd_�
dhjimkZ�L<F� 

Dhjimk�L<F�h[eZ^Z_l�\hafh`ghklvx�aZsblu�hl�g_kZgdpbhgbjh\Zggh]h�\f_rZ�
l_evkl\Z� imlzf� iehf[bjh\Zgby� hj]Zgh\� hldexq_gby� we_dljhiblZgby�� baf_g_gby�
^Zgguo��ih^dexq_gby�^Zlqbdh\�b�^hklmiZ�d�\gmlj_ggbf�qZklyf� 

<�L<F��ex[h_�baf_g_gb_�oZjZdl_jbklbd�jZkoh^hf_jh\��dhgnb]mjZpbb�kbkl_fu�
l_iehkgZ[`_gby�ijb\h^bl�d�hqbkld_�Zjob\Z�b�h[gme_gbx�bgl_]jZlhjh\�gZdhie_g�
guo�fZkk�b�l_ieh\hc�wg_j]bb��Ijb�wlhf�\k_�gZkljh_qgu_�iZjZf_lju��\_dlhjZ�dhj�
j_dpbb�jZkoh^hf_jh\�ojZgylky�\�iZfylb�ijb[hjZ�b�ijZ\hf_jghklv�bo�baf_g_gbc�\�
ex[h_�\j_fy�^hklmigZ�^ey�j_\babb�gZ^ahjgufb�hj]ZgZfb� 

<�bkiheg_gbb�^ey�jZ[hlu�k�\h^hf_jZfb�((0-4�8/75$)/2:�gZ�[hdh\hc�kl_g�
d_�jZaf_s_g�dhgl_cg_j�^ey�kf_ggh]h�eblb_\h]h��we_f_glZ�iblZgby�\h^hf_jh\� 

L<F�bf__l�ke_^mxsb_�ijbgZ^e_`ghklb� 
-�Dexq�fZ]gblguc�DJ:M����������^ey�mijZ\e_gby�L<F�q_j_a�fZ]gblgu_�dghi�

db�gZ�i_j_^g_c�iZg_eb� 
- DZ[_ev�DJ:M���������-�ih^dexqZ_lky�d�bgl_jn_ckghfm�jZat_fm�L<F�^ey�

kqblu\Zgby�bgnhjfZpbb�\�l_jfbgZe�� 
 

<GBF:GB?��Ke_^m_l�ihfgblv��qlh�fZ]gblguc�dexq�ghjfZevgh�\ha^_ckl\m_l�
gZ�fZ]gblgmx�dghidm�lhevdh�\�hij_^_e_gghf�iheh`_gbb��Z�bf_ggh�-�dh]^Z�hg�ihe�
ghklvx�aZdju\Z_l�bah[jZ`_gb_�dghidb�gZ�i_j_^g_c�iZg_eb�L<F� 

:^Zil_j� m^Ze_ggh]h� ^hklmiZ� :M>� \k_o� fh^bnbdZpbc� �:M>-JK�� :M>-IJ�������
:M>-F��\uiheg_g�\�hl^_evghf�fZeh]Z[Zjblghf�dhjimk_�b�ih^dexqZ_lky�d�L<F��

ijbgl_jm� b� k_lb� q_j_a� jZat_fu�ijh\h^guf�fhglZ`hf� \� khhl\_lkl\bb� kh� ko_fhc��
ijb\_^_gghc�gZ�Jbk�����\�dhfie_dl_�L<F�bkiheg_gby�-Ij��-JK��-E��� 

GIN�<ufi_e�ij_^eZ]Z_l�^hihegbl_evgh_�h[hjm^h\Zgb_�b�ijh]jZffgh_�h[_ki_�
q_gb_�^ey�L<F��^ey�hj]ZgbaZpbb�k[hjZ�b�h[jZ[hldb�bgnhjfZpbb��hj]ZgbaZpbb�Z\�
lhfZlbabjh\Zgguo�kbkl_f�dhgljhey�ihlj_[e_gby�l_ieh\hc�wg_j]bb� �kf��Ijbeh`_�
gb_���� 

��MdZaZgb_�f_j�[_ahiZkghklb 
����� L<F� ijb� ojZg_gbb� b� jZ[hl_� g_� \u^_ey_l� \� hdjm`Zxsmx� kj_^m� gbdZdbo�

\j_^guo��hiZkguo�beb�Z]j_kkb\guo�\_s_kl\� 
�����Ih`Zjh[_ahiZkghklv�L<F�h[_ki_q_gZ�dhgkljmdlb\gh�gZebqb_f�lhdhh]jZgb�

qb\Zxs_]h�j_abklhjZ�\�p_ib�\kljh_ggh]h�bklhqgbdZ�iblZgby� 
�����L<F�g_� kh^_j`bl�p_i_c� k� hiZkguf� ^ey� a^hjh\vy�beb�`bagb�q_eh\_dZ�gZ�

ijy`_gb_f� 
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���Bgkljmdpby�ih�wdkiemZlZpbb 
GZklhysZy�bgkljmdpby�ij_^gZagZq_gZ�^ey�ijZ\bevghc�wdkiemZlZpbb��L_ieh\u�

qbkebl_ey�fZehihlj_[eyxs_]h�L<F��DJ:M���������LM� 
�����H[sb_�mdZaZgby� 
�������WdkiemZlZpby�L<F�^he`gZ�ijhba\h^blvky�lhevdh�ijb�gZebqbb�\k_o�wdk�

iemZlZpbhgguo�^hdmf_glh\� 
�������G_h[oh^bfh�m[_^blvky�\�p_ehklghklb�L<F�gZjm`guf�hkfhljhf��ijh\_�

jblv�gZebqb_��iehf[u�b�dhfie_dlghklv� 
�������H[gZjm`_ggu_� ^_n_dlu� hnhjfeyxlky� ZdlZfb�� dhlhju_� k� j_deZfZpbyfb�

gZijZ\eyxlky� 
��� ijb� gZjmr_gbb� dhg�

k_j\Zpbb� b� miZdh\db� - 
ljZgkihjlghc�hj]ZgbaZpbb� 

��� ijb� ^_n_dlZo� L<F�

beb�gZjmr_gbb�dhfie_dlgh�
klb� ihklZ\db� -� ij_^ijb�
ylbx-ba]hlh\bl_ex� 

����� JZkiheh`_gb_� hj]Z�
gh\� mijZ\e_gby� b� bg^bdZ�
pbb� 

�������GZ�ebp_\hc�iZg_eb�
L<F� jZkiheh`_gu� �kf��
jbk����������ke_^mxsb_�hj]Z�
gu�mijZ\e_gby�b�bg^bdZpbb� 

-� fZ]gblgu_� dghidb� �:��
b� �;��� ij_^gZagZq_ggu_� ^ey�
mijZ\e_gby� bg^bdZpb_c� b�
baf_j_gb_f� 

-� `b^dhdjbklZeebq_kdbc�
k_fbjZajy^guc� agZdhkbgl_�
abjmxsbc� bg^bdZlhj�
�@DB��� ij_^gZagZq_gguc�
^ey�\u\h^Z�bgnhjfZpbb� 

GZagZq_gb_� hj]Zgh\�
mijZ\e_gby� b� bg^bdZpbb� jZatykgyxl� gZ^ibkb� b� ]jZnbq_kdb_� kbf\heu��ihf_s_g�
gu_�\hae_�gbo� 

�������@DB�bf__l�jZaebqguc�jZaf_j�b�nhjfZl�\�bkiheg_gbyo�L<F��b�L<F���

=Z[Zjblgu_�jZaf_ju�@DB�khhl\_lkl\_ggh���o���ff�b���o���ff� 
<h�\k_o�bkiheg_gbyo�@DB�bf__l� ��[md\_ggh-pbnjh\uo�agZdhf_kl��gh�jZaebq�

gh_�dhebq_kl\h�b�jZkiheh`_gb_�fg_fhgbq_kdbo�mdZaZl_e_c� 
:enZ\blgh-pbnjh\u_�ihabpbb�ihdZau\Zxl�fg_fhgbq_kdb_�agZdb��agZq_gby�ba�

f_j_gguo�b�\uqbke_gguo�\_ebqbg�b�dh^h\�kZfh^bZ]ghklbdb� 
Fg_fhgbq_kdb_�mdZaZl_eb�ihdZau\Zxl�\kihfh]Zl_evgmx�bgnhjfZpbx��jZatyk�

gy_fmx�gZ^ibkyfb�gZ�rbev^bd_�jy^hf�k�gbfb�� 

Jbk.4. @DB�\�bkiheg_gbb�L<F��

Jbk.5. @DB�\�bkiheg_gbb�L<F��

o���
dghidZ

   > 5c
L�_�i�e�h�\�Z�y

wg_j]by�=dZe

DHGLMJ

1      2      3

IblZgb_�fZeh

L_ieh\Zy�wg_j]by�=dZe

JZkq_l

Fg_fhgbq_kdb_�mdZaZl_eb

Fg_fhgbq_kdb_�mdZaZl_eb
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<�bkiheg_gbb�L<F���kf��jbk����fg_fhgbq_kdb_�mdZaZl_eb����rlmdb��jZaf_s_gu�

\� gb`g_c� qZklb� �ih^� [md\_ggh-pbnjh\ufb� ihabpbyfb��� A^_kv� MD:A:L?EV� G:�
E?<HF�djZ_�@DB�ihdZau\Z_l�^bZ]ghklbdm�djblbq_kdb�fZeh]h�gZijy`_gby�\kljh�
_ggh]h�bklhqgbdZ�iblZgby��LJ?LBC�KE?<:�mdZaZl_ev�\dexqZ_lky�ijb�ihdZa_�gZ�
@DB�dhebq_kl\Z�l_ieh\hc�wg_j]bb��DjZcgbc�IJ:<UC�mdZaZl_ev�\dexqZ_lky�ijb�
\uiheg_gbb�baf_j_gbc�b�jZkq_lh\�\�3-ofbgmlghf�pbde_��<LHJHC�KE?<:�mdZaZ�
l_ev�\dexqZ_lky��dh]^Z�dghidb�©:ª�beb�©;ª�gZ`Zlu�[he__���k� 

<�bkiheg_gbb�L<F���kf�jbk����fg_fhgbq_kdb_�mdZaZl_eb����rlmd��jZaf_s_gu�\�
\_jog_c�qZklb��gZ^�[md\_ggh-pbnjh\ufb�ihabpbyfb���A^_kv�LJB�MD:A:L?EY�G:�
E?<HF�djZ_�@DB�mdZau\Zxl��d�dZdhfm�ba�lj_o�dhglmjh\�l_iehihlj_[e_gby�hlgh�
kblky� ihdZaZgguc� \� ^Zgguc�fhf_gl� iZjZf_lj��Ke_^mxsbc� �KJ?>GBC�� �� ke_\Z��
mdZaZl_ev�f_jpZ_l��ihdZau\Zy��qlh�\gmlj_ggb_�qZku�j_Zevgh]h�\j_f_gb�L<F��b^ml�
ghjfZevgh��Ke_^mxsbc��IYLUC�KE?<:�mdZaZl_ev�\dexqZ_lky��dh]^Z�ihdZau\Z_�
fmx�\�^Zgguc�fhf_gl�\_ebqbgm�gm`gh�^ey�ijZ\bevgh]h�hlkq_lZ�mfgh`blv�gZ������
<LHJHC�KIJ:<:�mdZaZl_ev�\dexqZ_lky��dh]^Z�L<F��hij_^_ey_l��qlh�©fZ]gblgZy�
dghidZª�gZ`ZlZ�[he__���k��DJ:CGBC�KIJ:<:�mdZaZl_ev�\dexqZ_lky��dh]^Z�@DB�
ihdZau\Z_l�\_ebqbgm�l_ieh\hc�wg_j]bb� 

NhjfZlu�bg^bdZpbb�mdZaZgu�gb`_��DZ`^h_�agZq_gb_��djhf_�l_ieh\hc�wg_j]bb��
khijh\h`^Z_lky�fg_fhgbq_kdbf�agZqdhf�gZ�bg^bdZlhj_� 

QZklv�\_ebqbg�bf__l�^ebgguc�nhjfZl�ij_^klZ\e_gby�gZ�bg^bdZlhj_��Hgb�ij_^�
klZ\eyxlky�\�\b^_�^\mo�keh\�bg^bdZlhjZ��klZjr_c�b�feZ^r_c��Ijb�mijZ\e_gbb�bg�

^bdZlhjhf�k�ihfhsvx�dghidb� b �ihdZau\Zxlky�lhevdh�klZjrb_�qZklb��>ey�ijh�
kfhljZ� feZ^rbo� qZkl_c� g_h[oh^bfh� ihke_� \u[hjZ� khhl\_lkl\mxs_]h� iZjZf_ljZ�

fZ]gblguf�dexqhf�©gZ`Zlvª�b�m^_j`b\Zlv�dghidm� c �^h�ihy\e_gby�gZ�bg^bdZ�
lhj_�feZ^r_c�qZklb�\u[jZggh]h�iZjZf_ljZ��AZf_lbf��qlh�L<F�\dexqbl�fg_fhgb�
q_kdbc�mdZaZl_ev��\lhjhc�ke_\Z�gZ�L<F��beb�iyluc�ke_\Z�gZ�L<F����dh]^Z�hij_^_�
ebl�^ebl_evgh_�gZ`Zlb_�dghidb��FeZ^rZy�qZklv�ihdZau\Z_lky�gZ�bg^bdZlhj_�\�l_�

q_gbb���k_dmg^�beb�\k_�\j_fy�ihdZ�gZ`ZlZ�dghidZ c ��<�lZ[ebp_���mdZaZgu�hk�
gh\gu_� agZq_gby�� b� agZq_gby�� ihdZau\Z_fu_� ijb� ^ebl_evghf� ©gZ`Zlbbª� dghidb�

c . 
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LZ[ebpZ��:� 

Bkiheg_gb_�L<F� 
H[uqguc�ihdZa GZ̀ Zlb_�dghidb©;ª�[he__���k 

<j_fy�jZ[hlu�ijb[hjZ��qZk h000100 g_�\eby_l�gZ�ihdZaZgby 
L_fi_jZlmjZ�\���ljm[hijh\h^_�°K Wi������ g_�\eby_l�gZ�ihdZaZgby 
L_fi_jZlmjZ�\h���ljm[hijh\h^_�°K Wh������ --- * --- 
JZaghklv�l_fi_jZlmj�WQ-to,°K dt 46.11 --- * --- 
L_fi_jZlmjZ�oheh^ghc�\h^u�°K th 0.00 --- * --- 
JZkoh^�\���ljm[hijh\h^_��l�qZk 8Q������  --- * --- 

JZkoh^�\���ljm[hijh\h^_��l�qZk 8R������  --- * --- 

FZkkZ�\h^u�\���ljm[hijh\h^_��l i�������� 7890123 feZ^rZy� qZklv�
fZkku�\���ljm[_ 

FZkkZ��\h^u�\h���ljm[hijh\h^_��l h�������� 8901234 lh�`_��\h���ljm[_ 
>Z\e_gb_�\���ljm[_���FIZ Pn 1.23  g_�\eby_l�gZ�ihdZaZgby 
>Z\e_gb_�\h���ljm[_���FIZ Po 1.23  --- * --- 

L_ieh\Zy�gZ]jmadZ��0dZe�q )�������  g_�\eby_l�gZ�ihdZaZgby 

L_ieh\Zy�wg_j]by��=dZe ��������  �������  
fe�qZklv� 

 

 
LZ[ebpZ��; 

Bkiheg_gb_�L<F���fh^_eb��D�b��F� 
H[uqguc�ihdZa GZ̀ Zlb_�dghidb©;ª�[he__���k 

AZ\h^kdhc�k_jbcguc�ghf_j�L<F� 9702500 I�K��� J_`bf� i_qZlb�
©@mjgZeZ����ª 

<j_fy�jZ[hlu�ijb[hjZ��qZk h000100 H00099 \j_fy��\�rlZlghf�
j_`bf_��qZk 

<j_fy�j_Zevgh_��qZk�fbg�k_d :�������� 25.01.98 >ZlZ�j_ZevgZy 
L_fi_jZlmjZ�\���ljm[hijh\h^_�°K Wi������ g_�\eby_l�gZ�ihdZaZgby 
L_fi_jZlmjZ�\h���ljm[hijh\h^_�°K Wh������ --- * --- 
JZaghklv�l_fi_jZlmj�WQ-to,°K dt 46.11 --- * --- 
L_fi_jZlmjZ�oheh^ghc�\h^u�°K th 0.00 --- * --- 
L_fi_jZlmjZ�\���ljm[hijh\h^_�°K WQ������  --- * --- 

L_fi_jZlmjZ�\���ljm[hijh\h^_�°K WR������  --- * --- 

L_fi_jZlmjZ�\���ljm[hijh\h^_��°K� W�������  --- * --- 

L_fi_jZlmjZ�\���ljm[hijh\h^_��°K W�������  --- * --- 

JZkoh^�\���ljm[hijh\h^_��l�qZk 8Q������  --- * --- 
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Ijh^he`_gb_�lZ[ebpu��; 
JZkoh^�\���ljm[hijh\h^_��l�qZk 8R������  g_�\eby_l�gZ�ihdZaZgby 

JZkoh^�\���ljm[hijh\h^_��l�qZk 8Q������  --- * --- 

JZkoh^�\���ljm[hijh\h^_��l�qZk 8R������  --- * --- 

JZkoh^�\���ljm[hijh\h^_��l�qZk 8�������  --- * --- 

JZkoh^�\���ljm[hijh\h^_��l�qZk 8�������  --- * --- 

FZkkZ�\h^u�\���ljm[hijh\h^_��l i�������� 7890123 feZ^rZy� qZklv�
fZkku�\���ljm[_ 

FZkkZ��\h^u�\h���ljm[hijh\h^_��l h�������� 8901234 lh�`_��\h���ljm[_ 
FZkkZ�\h^u�\���ljm[hijh\h^_��l Q�������  78.90123 lh�`_��\���ljm[_ 

FZkkZ�\h^u�\���ljm[hijh\h^_��l R�������  89.01234 lh�`_�\���ljm[_ 

FZkkZ�\h^u�\���ljm[_��l ���������  89.01234 lh�`_��\���ljm[_ 

FZkkZ�\h^u�\���ljm[_��l ���������  90.12345 lh�`_�\���ljm[_ 

L_ieh\Zy�gZ]jmadZ��dhglmj��0dZe�q )�������  
g_�\eby_l�gZ�ihdZaZgby 

L_ieh\Zy�gZ]jmadZ���dhglmj��0dZe�q )�������  
--- * --- 

L_ieh\Zy�gZ]jmadZ���dhglmj��0dZe�q )�������  
--- * --- 

L_ieh\Zy�wg_j]by����dhglmj��=dZe ��������  
8901234 fe�qZklv� 

L_ieh\Zy�wg_j]by����dhglmj��=dZe ��������  
8901234 fe��qZklv 

L_ieh\Zy�wg_j]by����dhglmj��=dZe ��������  
8901234 fe��qZklv 

>Z\e_gb_�\���ljm[_���FIZ Pn 1.2345 
g_�\eby_l�gZ�ihdZaZgby 

>Z\e_gb_�\h���ljm[_���FIZ Po 1.2345 
--- * --- 

>Z\e_gb_�\���ljm[_���FIZ Pn 1.2345 
--- * --- 

>Z\e_gb_�\���ljm[_���FIZ Po  1.2345 
--- * --- 

>Z\e_gb_�\���ljm[_���FIZ P   1.2345 
--- * --- 

>Z\e_gb_�\���ljm[_���FIZ P   1.2345 
--- * --- 

 

 
Ihke_^h\Zl_evghklv� \u\h^Z� bgnhjfZpbb� ihdZaZgZ� ijb� i_j_dexq_gbb�fZ]gbl�

ghc�dghidhc��:���dghidZ��;��^_ckl\m_l�\�h[jZlghf�ihjy^d_� 
Ijbf_qZgb_� ���Ijb� f_ljheh]bq_kdbo� b� imkdhgZeZ^hqguo� jZ[hlZo� ihdZaZgby�

L<F��ke_^m_l�ihgbfZlv�ke_^mxsbf�h[jZahf��kf�ijbf_j�bg^bdZpbb�\�lZ[ebp_��;�� 
Z��L_ieh\Zy�wg_j]by������������������=dZe� 
[��FZkkZ�\h^u�\���ljm[hijh\h^_�����������������l� 
\��FZkkZ�\h^u�\h���ljm[hijh\h^_�����������������l� 
]��FZkkZ�\h^u�\���ljm[hijh\h^_�����������������l� 
H[jZlbl_�\gbfZgb_�gZ�jZaf_s_gb_�^_kylbqghc�lhqdb��hl^_eyxs_c�p_emx�qZklv�

hl�^jh[ghc� 
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��ijb�ihdZa_�agZq_gby�fZkku�\h^u�hgZ�jZaf_s_gZ�eb[h�kijZ\Z�hl�kZfhc�ijZ-
\hc�pbnju�klZjr_c�qZklb��f_`^m�klZjr_c�b�feZ^r_c�qZklyfb�qbkeZ��ijbf_�
ju�©[ª�b�©\ª��eb[h�\�feZ^r_c�qZklb�qbkeZ�lhgg� �ijbf_j�©]ª���\�ihke_^g_f�
kemqZ_�ijb�h[uqghf�ihdZa_�\dexqZ_lky�mdZaZl_ev�O�����∆�lj_lbc�kijZ\Z�gZ�
@DB�� 

��ijb�ihdZa_� agZq_gby�l_ieh\hc� wg_j]bb�^_kylbqgZy�lhqdZ�jZaf_sZ_lky�eb[h�
kijZ\Z�hl�kZfhc�feZ^r_c�pbnju�\�h[uqghf�ihdZa_��l�_��ihdZau\Zxlky�h[uq�
gh� p_eh_� qbkeh� ]b]ZdZehjbc��� eb[h�f_`^m� \lhjhc� b� lj_lv_c� pbnjZfb� �l�_��
ihdZau\Z_lky�qbkeh�]b]ZdZehjbc�k�khlufb�^heyfb�� 

Ijbf_qZgb_����<�bkiheg_gbb�L<F���\�hlebqb_�hl�L<F���agZq_gby�bfimevkh\�
\h^hf_jh\�ijh]jZffbjmxlky�\�ijb[hj_��b�\_ebqbgu�l_ieh\hc�wg_j]bb��gZdhie_g�
guo�fZkk��l_ieh\hc�fhsghklb�b�jZkoh^h\�\h^u�G?�GM@GH�mfgh`Zlv�gZ�agZq_gb_�
bfimevkZ�ij_h[jZah\Zl_ey�jZkoh^Z�\h^u� 

Ijbf_qZgb_����>ey�m^h[kl\Z�ihevah\Zl_ey�dhebq_kl\h�bg^bpbjm_fuo�iZjZf_l�
jh\�L<F��k^_eZgh�I?J?F?GGUF��b�aZ\bkbl�hl�dhgdj_lghc�dhgnb]mjZpbb��Ijb�
ijh]jZffbjh\Zgbb�L<F��Z\lhfZlbq_kdb�[m^ml�mdZaZgu�g_h[oh^bfu_�^ey�bg^bdZ�
pbb�iZjZf_lju�-�BF?GGH�L?��dhlhju_�L<F��j_Zevgh�baf_jy_l�b�\uqbkey_l��G?�
BKIHEVAM?FU?� \� mklZgh\e_gghc� dhgnb]mjZpbb� iZjZf_lju� G?� ;M>ML�
IHD:A:GU��GZijbf_j�� _keb� mklZgh\e_gZ� dhgnb]mjZpby�ijb[hjZ� k� �� ^ZlqbdZfb�
^Z\e_gby��lh�[m^ml�ihdZaZgu�lhevdh�3Q��3R��Z�hklZevgu_�g_�[m^ml�ihdZau\Zlvky�gZ�
@DB� 

������<� kemqZ_� gZebqby� g_rlZlguo� kblmZpbc�� h[gZjm`_gguo� ijb[hjhf� \� ijh�
p_kk_�jZ[hlu���gZ��bg^bdZlhj�\u\h^blky�khh[s_gb_�Z\lh^bZ]ghklbdb� 

<�bkiheg_gbb�L<F��Z\lh^bZ]ghklbdZ�bf__l�nhjfZl� 
cod   XXX.  

<�bkiheg_gbb�L<F��Z\lh^bZ]ghklbdZ�bf__l�nhjfZl� 
cd XXXXX.  

JZkrbnjh\dZ�agZq_gbc�dh^h\�Z\lh^bZ]ghklbdb�^ZgZ�\�lZ[ebpZo��:�b��; 
LZ[ebpZ��: 

:\lh^bZ]ghklbdZ�\�bkiheg_gbb�L<F� 
Dh^ AgZq_gb_�dh^Z�Z\lh^bZ]ghklbdb 

1 �H[sZy�hrb[dZ�\uqbkebl_ey 
2 �>_n_dl�beb�hlkmlkl\b_�l_jfhf_ljZ���ljm[u��beb�W����°K���W�!���°�K� 
4 �>_n_dl�beb�hlkmlkl\b_�l_jfhf_ljZ���ljm[u��beb�W����°K���W�!���°�K� 
8 �H[jZlgh_�\dexq_gb_�^Zlqbdh\�l_fi_jZlmju���b���ljm[u� 
16 �>_n_dl�^ZlqbdZ�l_fi_jZlmju�oheh^ghc�\h^u��beb�W����°K��W�!���°�K 
32 �>_n_dl�beb�hlkmlkl\b_�^Zlqbdh\�^Z\e_gby 
64 �AZj_a_j\bjh\Zg� 
128 �AZj_a_j\bjh\Zg� 

 
Ijb�gZebqbb�h^gh\j_f_ggh�g_kdhevdbo�g_rlZlguo�kblmZpbc�dh^u�Z\lh^bZ]gh�

klbdb�kmffbjmxlky��Dh^u�y\eyxlky�p_eufb�qbkeZfb��jZ\gufb�kl_i_gyf�^\hcdb��i,  
L� ���������^ey�L<F���beb� L� ����������^ey�L<F���>ey�jZkrbnjh\db�jZaeh`bl_�kmf�
fZjguc�dh^�\�kmffm�qbk_e��i��^ey�q_]h�\uqblZcl_�ba�kmffZjgh]h�dh^Z�[eb`Zcrbc�
gZb[hevrbc�dh^� 
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LZ[ebpZ��; 
:\lh^bZ]ghklbdZ�\�bkiheg_gbb�L<F� 

Dh^ AgZq_gb_�dh^Z�Z\lh^bZ]ghklbdb 
1 �H[sZy�hrb[dZ�\uqbkebl_ey 
2 �FZeh�gZijy`_gb_�\kljh_ggh]h�bklhqgbdZ�iblZgby�-�ihjZ�aZf_gblv�_]h 
4 �Hrb[dZ�jZkoh^hf_jZ�-�hldexq_g�beb�\g_�ghjfZevgh]h�^bZiZahgZ�jZkoh^h\ 
8 �>_n_dl�^ZlqbdZ�l_fi_jZlmju�oheh^ghc�\h^u��beb�W�!���°�K 
16 �>_n_dl�beb�hlkmlkl\b_�l_jfhf_ljZ���ljm[u��beb�W����°K���W�!���°�K 
32 �>_n_dl�beb�hlkmlkl\b_�l_jfhf_ljZ���ljm[u��beb�W����°K���W�!���°�K 
64 �>_n_dl�beb�hlkmlkl\b_�l_jfhf_ljZ���ljm[u��beb�W����°K���W�!���°�K 
128 �>_n_dl�beb�hlkmlkl\b_�l_jfhf_ljZ���ljm[u��beb�W����°K���W�!���°�K 
256 �>_n_dl�beb�hlkmlkl\b_�l_jfhf_ljZ���ljm[u��beb�W����°K���W�!���°�K 
512 �>_n_dl�beb�hlkmlkl\b_�l_jfhf_ljZ���ljm[u��beb�W����°K���W�!���°�K 
1024 �>_n_dl�beb�hlkmlkl\b_�^hi���l_jfhf_ljZ��beb�W����°K���W�!���°�K 
2048 �>_n_dl�beb�hlkmlkl\b_�^Zlqbdh\�^Z\e_gby����beb���ljm[ 
4096 �>_n_dl�beb�hlkmlkl\b_�^Zlqbdh\�^Z\e_gby����beb���ljm[ 
8192 �>_n_dl�beb�hlkmlkl\b_�^Zlqbdh\�^Z\e_gby����beb���ljm[ 

Ijbf_j�����L<F�\�bkiheg_gbb�L<F��ihdZau\Z_l� 
cod 42  

Wlh�hagZqZ_l�gZebqb_�g_kdhevdbo�hrb[hd��b�jZkrbnjh\u\Z_lky�lZd� 
42 - 32 = 10; 10 -��� ���lh�_klv���� ��� + 8 + 2 

]^_�   32 -�^_n_dl�beb�hlkmlkl\b_�^Zlqbdh\�^Z\e_gby� 
    8 -� h[jZlgh_� \dexq_gb_� l_jfhf_ljh\� gZ� �� b� �� ljm[Zo� �l_fi_jZlmjZ� ih�

^Zxs_]h�ljm[hijh\h^Z�f_gvr_�l_fi_jZlmju�h[jZlgh]h�ljm[hijh\h^Z�� 
    2 -�^_n_dl�l_jfhf_ljZ���ljm[u� 

<� bkiheg_gbb� L<F�� HLKMLKL<B?� ^Zlqbdh\� l_fi_jZlmju� G?�
>HIMKD:?LKY�� \� ex[hc� dhgnb]mjZpbb� l_iehkq_lqbdZ� khhl\_lkl\mxsb_� dh^u�
\uqbkeyxlky�b�\u\h^ylky��Ijb�hlkmlkl\bb�beb�g_ijZ\bevghf�\dexq_gbb�EX;UO�
>:LQBDH<�L?FI?J:LMJU�baf_j_gb_�b�\uqbke_gb_�ih�\k_f�dZgZeZf�g_�\uihe�
gy_lky��HLKMLKL<MXSB?�>:LQBDB�L?FI?J:LMJU�^he`gu�[ulv�aZf_g_gu�
WD<B<:E?GL:FB� �ihklhyggufb� j_abklhjZfb�� k�ghfbgZehf�jZ\guf� khijhlb\�
e_gbx�l_jfh^ZlqbdZ�ijb�wfmebjm_fhc�l_fi_jZlmj_���<�bkiheg_gbb�L<F��bf__lky�
^hihegbl_evgZy�\hafh`ghklv�ijh]jZffgh]h�gZagZq_gby�gZ�eh]bq_kdb_�l_jfhf_lju�
g_h[oh^bfhc� l_fi_jZlmjghc� dhgklZglu�� L<F�� b� L<F�� nmgdpbhgbjmxl�
GHJF:EVGH��l�_��\uqbkeyxl�b�j_]bkljbjmxl�l_ieh� 
 -�[_a�baf_j_gby�b�j_]bkljZpbb�^Z\e_gby��ijb�hlkmlkl\bb�beb�g_bkijZ\ghklb�^Zl�
qbdh\�^Z\e_gby��cod  032 ̂ey�L<F��� 
 -�[_a�\uqbke_gby�b�j_]bkljZpbb�g_�mqZkl\mxs_c�\�\uqbke_gbyo�fZkku�l_iehghkb�
l_ey��ijb�hlkmlkl\bb�beb�hldexq_gbb�hl�\oh^h\�L<F�h^gh]h�ba�jZkoh^hf_jh\�\h�
\j_fy�jZ[hlu�L<F�\�aZdjulhc�kbkl_f_�l_iehihlj_[e_gby��jbk�����jbk����� 
   Ijbf_j����L<F�\�bkiheg_gbb�L<F��ihdZau\Z_l� 

cd 580  
Wlh�hagZqZ_l�gZebqb_�g_kdhevdbo�hrb[hd��b�jZkrbnjh\u\Z_lky�lZd� 

580 - 512 = 68; 68 -���� ���lh�_klv����� ������������� 
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]^_� 512 -�^_n_dl�l_jfhf_ljZ���ljm[u� 

  64 -�^_n_dl�l_jfhf_ljZ���ljm[u� 
    4 -�hrb[dZ�jZkoh^hf_jZ� 

<�bkiheg_gbb�L<F��ijb�hlkmlkl\bb�^Zlqbdh\�\�mklZgh\e_gghc�dhgnb]mjZpbb�
khhl\_lkl\mxsb_�dh^u�g_�\u\h^ylky��baf_j_gb_�ih�wlbf�dZgZeZf�g_�\uihegy_lky� 

�������Ijb�ihdZa_�gZ�bg^bdZlhj_�L<F�beb�\�jZki_qZld_�©@mjgZeZ�j_]bkljZpbb�
iZjZf_ljh\�]hjyq_c�\h^uª�g_gme_\uo�dh^h\�Z\lh^bZ]ghklbdb�ke_^m_l�ij_^ijbgb�
fZlv�ke_^mxs__� 

���Ijb�^bZ]ghklbd_�lbiZ�©iblZgb_�fZehª��khojZgyxs_cky�gZ�bg^bdZlhj_�beb�\�
`mjgZe_���qZkZ�beb�[he__�ih^jy^�ke_^m_l�h[jZlblvky�\�GIN�©<ufi_eª�beb�d�[eb�
`Zcr_fm�miheghfhq_gghfm�ij_^klZ\bl_ex�^ey�j_r_gby�\hijhkZ�h� aZf_g_�\kljh�
_ggh]h�bklhqgbdZ�iblZgby��G_�ke_^m_l�iulZlvky�kZfhklhyl_evgh�aZf_gylv�bklhqgbd�
iblZgby�� l�d��[_a�kh[ex^_gby�g_h[oh^bfhc� l_ogheh]bb�ihdZaZgby�L<F�[m^ml�g_�
\_jgufb� 

���Ijb�^bZ]ghklbd_� lbiZ� ©^_n_dl�beb�hlkmlkl\b_� l_jfhf_ljZª� ke_^m_l�ijh\_�
jblv�p_ehklghklv�ebgbc�ih^dexq_gby�l_jfhf_ljh\��Z�lZd`_�ijZ\bevghklv�ih^dex�
q_gby� \u\h^h\� d� de_ffghc� dheh^d_� L<F�� Ebgbb� l_jfhf_ljh\� gZb[he__� ijhklh�
ijh\_jyxlky�k�ihfhsvx�hff_ljZ��l_kl_jZ��deZkkhf�g_�gb`_������Hldexqbl_�ijh\h�
^Z�l_jfhf_ljZ�hl�de_ff�L<F��<hae_�L<F�baf_jvl_�khijhlb\e_gb_�f_`^m�baf_jb�
l_evgufb�ijh\h^Zfb�ebgbb� l_jfhf_ljZ��AgZq_gb_� khijhlb\e_gby�^he`gh�[ulv� \�
ij_^_eZo� ����������Hf��Ijb� lj_oijh\h^ghf� ih^dexq_gbb� lZd`_� baf_jvl_� khijh�
lb\e_gby� f_`^m� dhfi_gkZpbhgguf� ijh\h^hf� b� baf_jbl_evgufb� ijh\h^Zfb��
;hevr__�agZq_gb_�khijhlb\e_gby�^he`gh�[ulv�lhqgh�jZ\gh�khijhlb\e_gbx�f_`^m�
baf_jbl_evgufb� ijh\h^Zfb�� Z�f_gvr__� agZq_gb_� ^he`gh� [ulv� \� ij_^_eZo� �������
Hf��?keb�khijhlb\e_gby�ebgbb�khhl\_lkl\mxl�mdZaZgguf��lh�\gbfZl_evgh�k\_jvl_�
ihke_^h\Zl_evghklv� ih^dexq_gby� ijh\h^h\� d� de_ffZf� L<F� kh� ko_fZfb�� ijb\_�
^_ggufb�\�gZklhys_f�iZkihjl_��H[jZlbl_�\gbfZgb_��qlh�lj_oijh\h^gh_�ih^dex�
q_gb_�m�L<F�bkiheg_gbc�L<F��b�L<F��jZaebqZxlky��?keb�^_n_dl�g_�mkljZgy_lky��
lh�h[jZlbl_kv�\�GIN�©<ufi_eª�beb�d�[eb`Zcr_fm�miheghfhq_gghfm�ij_^klZ\b�
l_ex�^ey�dhgkmevlZpbb� 

���Ijb� ^bZ]ghklbd_� lbiZ� ©^_n_dl� beb� hlkmlkl\b_� ^ZlqbdZ� ^Z\e_gbyª� ke_^m_l�
\kihfgblv��qlh�^ey�L<F�bkiheg_gby�L<F���g_�bf_xs_]h�\�dhfie_dl_�^Zlqbdh\�
^Z\e_gby��wlh�ghjfZevgh_�khklhygb_��b�[_kihdhblvky�g_�ke_^m_l��H^gZdh�ijb�gZeb�
qbb�\�dhfie_dl_�^Zlqbdh\�lZdZy�^bZ]ghklbdZ�g_�^he`gZ�ihy\eylvky��?keb�hgZ�\k_-
lZdb�ihy\beZkv��lh�ij_`^_�\k_]h�ke_^m_l�ijh\_jblv�p_ehklghklv�ebgbc�ih^dexq_�
gby�^Zlqbdh\� 

Ebgbb�l_gah^Zlqbdh\�fh`gh�ijh\_jblv�k�ihfhsvx�hff_ljZ��l_kl_jZ��deZkkZ�����
beb� \ur_��Hldexqbl_� ijh\h^Z� hl� de_ff� L<F� b� baf_jvl_� khijhlb\e_gby� \� ke_�
^mxs_c�ihke_^h\Zl_evghklb�� 

--�khijhlb\e_gb_�5��f_`^m�ijh\h^Zfb�©Dª�b�©Aª�-�^he`gh�[ulv��������DHf 
--�khijhlb\e_gb_�5��f_`^m�ijh\h^Zfb�©;ª�b�©@ª�-�^he`gh�[ulv��������DHf 
--�khijhlb\e_gb_�5��f_`^m�ijh\h^Zfb�©Dª�b�©;ª�-�^he`gh�[ulv��������DHf 
--�khijhlb\e_gb_�5��f_`^m�ijh\h^Zfb�©Dª�b�©@ª�-�^he`gh�[ulv��������DHf 
--�khijhlb\e_gb_�5��f_`^m�ijh\h^Zfb�©Aª�b�©;ª�-�^he`gh�[ulv��������DHf 
--�khijhlb\e_gb_�5��f_`^m�ijh\h^Zfb�©Aª�b�©@ª�-�^he`gh�[ulv��������DHf 
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Ijb�wlhf�khijhlb\e_gby�5��b�5���^he`gu�[ulv�lhqgh�jZ\gu�^jm]�^jm]m��Z�kh�
ijhlb\e_gby�5���5���5���5��^he`gu�hlebqZlvky�^jm]�hl�^jm]Z�g_�[he__����� 

Ebgbb�^Zlqbdh\�k�lhdh\uf�\uoh^hf�fh`gh�ijh\_jblv�\hevlf_ljhf�ihklhyggh�
]h� lhdZ�� Ijb� iheghklvx� \dexq_gghf� h[hjm^h\Zgbb� l_iehkq_lqbdZ� baf_jvl_� gZ�
ijy`_gb_�gZ� de_ffZo�L<F�� d� dhlhjuf�ih^dexq_gu�^Zlqbdb�^Z\e_gby��Ijb�ijZ�
\bevgh�nmgdpbhgbjmxsbo�^ZlqbdZo�b�ghjfZevghf�^Z\e_gbb�\h^u�gZijy`_gb_�gZ�
de_ffZo� ^he`gh� [ulv� \� ij_^_eZo� ���������<��H[jZlbl_� lZd`_� \gbfZgb_� gZ� iheyj�
ghklv� gZijy`_gby�� dhlhjZy� ^he`gZ� khhl\_lkl\h\Zlv� mdZaZgghc� gZ� ko_fZo�� ijb\_�
^_gguo�\�gZklhys_f�iZkihjl_� 

���Ijb�ihy\e_gbb�^bZ]ghklbdb�©hrb[dZ�jZkoh^hf_jZª�ijh\_jvl_�jZ[hlhkihkh[�
ghklv�\h^hf_jZ�ih�_]h�l_ogbq_kdhc�^hdmf_glZpbb��Z�lZd`_�©ijha\hgbl_ª�l_kl_jhf�
_]h�ebgbb�k\yab�k�L<F��©Ijha\Zgb\Zlvª�ebgbb�ke_^m_l��ij_^\Zjbl_evgh�hldexqb\�
bo�hl�de_ff�L<F� 

������JZki_qZldZ� ©@mjgZeZ� j_]bkljZpbb� iZjZf_ljh\� ]hjyq_c� \h^uª� ba� L<F��

ijhba\h^blky�ke_^mxsbf�h[jZahf� 
--�\dexqbl_�ijbgl_j�©(SVRQ�/;���ª�beb�_]h�iheguc�ZgZeh]�� 
--�ih^dexqbl_�ijbgl_j�q_j_a�:M>-IJ�d�de_ffZf�ebgbb�L<F�� 
--�fZ]gblguf� dexqhf� mklZgh\bl_� gZ� bg^bdZlhj_�L<F�� ihdZaZgb_� aZ\h^kdh]h�

ghf_jZ� 
♦ fZ]gblguf�dexqhf�m^_j`b\Zcl_�\dexq_gghc�dghidm�©;ª���������k��^h�ihy\�

e_gby�gZ�bg^bdZlhj_�gZ^ibk_c�©I�K� ���ª�beb�©I�Q� ���ª��hagZqZxsb_�khhl�
\_lkl\_ggh�i_qZlv�kmlhqgh]h�beb�qZkh\h]h�`mjgZeZ� 

♦ ijb�g_h[oh^bfhklb�dhjhldbfb�\dexq_gbyfb�dghidb�©;ª�\u[_jbl_�kmlhqguc�
beb�qZkh\hc�`mjgZe� 

♦ aZijZ\vl_�[mfZ]m�\�ijbgl_j��m[_^bl_kv��qlh�hg�]hlh\�d�i_qZlb� 
♦ fZ]gblguf�dexqhf�m^_j`b\Zcl_�\dexq_gghc�dghidm�©:ª�^h�gZqZeZ�i_qZlZ�

gby���ebklZ�-�ijb�wlhf�gZ�bg^bdZlhj_�^he`gZ�ihy\blvky�gZ^ibkv�©I�K� ���» 
beb�©I�Q����ª��ihy\blky�ghf_j���ebklZ�� 

♦ ih�hdhgqZgbb�i_qZlZgby���ebklZ�\hafh`gu���kemqZy� 
♦ ---- 1-�i_qZlZgb_�aZ\_jrblky� -�ijb�wlhf�gZ�bg^bdZlhj_�ihy\blky�eb[h�aZ\h-

^kdhc� ghf_j� L<F��� eb[h� bgh_� ihdZaZgb_� iZjZf_ljZ� �\� khhl\_lkl\bb� k�
i������� 

♦ ---- 2 -�L<F��\u\_^_l�gZ�bg^bdZlhj�gZ^ibkv�©I�K����ª�beb�©I�Q����ª��b�[m-
^_l�h`b^Zlv�gZqZeZ�i_qZlb���ebklZ� -�aZijZ\vl_�\�ijbgl_j�[mfZ]m�b�dhjhldh�
\dexqbl_�dghidm�©:ª��ijbgl_j�ijh^he`bl�i_qZlZlv��ih\lhjycl_�wlh�^h�ihe-
gh]h�\u\h^Z�`mjgZeZ��\hafh`gZ�i_qZlv�^h����ebklh\� �ijb�mkeh\bb�ihegh]h�
aZiheg_gby�iZfylb�ljZkku�L<F��b�\u[hj_�qZkh\h]h�\ZjbZglZ�`mjgZeZ�� 

♦ Ih�hdhgqZgbb�i_qZlb�L<F��Z\lhfZlbq_kdb�ijh^he`bl�ghjfZevgmx�jZ[hlm� 
♦ Ijb�aZ^_j`d_�gZ`Zlby�dghihd�k\ur_���fbg�L<F��\uc^_l�ba�j_`bfZ�i_qZlb� 
������JZat_f� ijbkh_^bg_gby� dZ[_ey� l_jfbgZeZ� jZkiheh`_g� gZ� [hdh\hc� kl_gd_�

dhjimkZ�L<F� �kf��jbk����������b�aZdjul�\bglh\hc�djurdhc��AZ`bfu�ih^dexq_gby�
\u\h^h\� i_j\bqguo� ij_h[jZah\Zl_e_c� jZaf_s_gu� \gmljb� dhjimkZ� L<F� gZ� djZx�
ieZlu�DJ:M����������b�^hklmigu�ihke_�\kdjulby�g_ijhajZqghc�djurdb�� 
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������Kqblu\Zgb_�\�fbdjhl_jfbgZe�gZdhie_gguo�L<F�F�^Zgguo�ijhba\h^blky�
ke_^mxsbf�h[jZahf� 
��ih^dexqbl_�fbdjhl_jfbgZe�d�jZatzfm�gZ�[hdh\hc�kl_gd_�L<F�F� 
��fZ]gblguf�dexqhf�mklZgh\bl_�gZ�bg^bdZlhj_�L<F�F�ihdZaZgb_�aZ\h^kdh�

]h�ghf_jZ� 
��fZ]gblguf�dexqhf�m^_j`b\Zcl_�\dexq_gghc�dghidm�©;ª���������k��^h�ihy\�

e_gby�gZ�bg^bdZlhj_�gZ^ibk_c�©I�K����», «I�Q����ª�beb�©I?J?GHKª; 
��ijb� g_h[oh^bfhklb� dhjhldbfb� \dexq_gbyfb� dghidb� ©;ª� \u[_jbl_� imgdl�

f_gx�©I?J?GHKª; 
��fZ]gblguf�dexqhf�m^_j`b\Zcl_�\dexq_gghc�dghidm�©:ª�^h�gZqZeZ�f_jpZ�

gby�k�ih\ur_gghc�qZklhlhc�q_l\zjlh]h�ke_\Z��ih^�qZkZfb��mdZaZl_ey�gZ�bg�
^bdZlhj_�ijb[hjZ��beb�gZ^ibkb�©I?J?GHKª�gZ�bg^bdZlhj_�L<F� 

��q_j_a����–����k_dmg^�aZibkv�\�fbdjhl_jfbgZe�aZ\_jrblky�b�L<F�F�i_j_c�
^zl�gZ�bg^bdZpbx�aZ\h^kdh]h�ghf_jZ� 

<� ^Zevg_cr_f� fbdjhl_jfbgZe� ih^dexqZ_lky� d� h^ghfm� ba� k\h[h^guo� LPT-
ihjlh\� dhfivxl_jZ�b� ljZkkZ� kqblu\Z_lky� \�ihke_^gbc� kj_^kl\Zfb� l_jfbgZev�
ghc�ijh]jZffu�TVMT5V*.EXE ��ijh\_jblv�mklZgh\dm�^Zlu�b�\j_f_gb�\�dhfiv�
xl_j_���� 
�����Ihjy^hd�mklZgh\db� 
������� Ijhba\_klb� gZjm`guc� hkfhlj� khklhygby� L<F� b� _]h� jZkdhgk_j\Zpbx��

Ijh\_jblv�khhl\_lkl\b_�lbih\�b�aZ\h^kdbo�ghf_jh\�\k_]h�dhfie_dlZ�ihklZ\db��mdZ�
aZgguf�\�gZklhys_f�iZkihjl_� 

<GBF:GB?� 
<kdjulb_�miZdh\db�^he`gh�ijhba\h^blvky�\�mkeh\byo��khhl\_lkl\mxsbo�mkeh�

\byf�wdkiemZlZpbb��Ih�j_amevlZlZf�jZkiZdh\db�^he`_g�[ulv�khklZ\e_g�Zdl��ml\_j�
`^_gguc�jmdh\h^bl_e_f�ij_^ijbylby-ihlj_[bl_ey�b�aZ\_j_gguc�kem`[hc�dhgljh�
ey�dZq_kl\Z��G_�^himkdZ_lky�wdkiemZlZpby�ijb[hjZ�[_a�hnhjfe_gby�ZdlZ�h�ijh\_^_�
gbb�imkdh-gZeZ^hqguo�jZ[hl�beb�[_a�hnhjfe_gby�j_]bkljZpbhggh]h�lZehgZ�gZ�

klhys_]h�iZkihjlZ� 
 
�������AZdj_iblv�L<F�gZ�f_kl_�fhglZ`Z�b�ijbkh_^bgblv�d�L<F�\u\h^u�ij_h[�

jZah\Zl_e_c�l_fi_jZlmju��jZkoh^Z�b��ijb�gZebqbb��^Z\e_gby��>ey�wlh]h�hl\bglbl_���
\bglZ�ih�djZyf�g_ijhajZqghc�djurdb�dhjimkZ�L<F�b�kgbfbl_�_z��AZdj_ibl_�L<F�

gZ�f_kl_�fhglZ`Z�lj_fy�\bglZfb�F��aZ�i_lex�b�^\Z�dj_i_`guo�hl\_jklby��Ih^]h�
lh\vl_�d�fhglZ`m�ijh\h^Z�^Zlqbdh\��aZqbklblv��aZl_f�h[em^blv�beb�mklZgh\blv�gZ�
dhg_qgbdb���Hl\bglbl_�]Zcdb�]_jfh\\h^h\��jZkiheh`_gguo�\[ebab�aZ`bfh\��d�dh�
lhjuf�[m^ml�ih^dexq_gu�\u\h^u�ij_h[jZah\Zl_e_c�b�\ugvl_�ba�gbo�miehlgbl_ev�
gu_� \klZ\db��Ijh^_gvl_�\�hl\_jklby� ]Z_d� ]_jfh\\h^h\�b�miehlgbl_evguo�\klZ\hd�
ijh\h^Z�^Zlqbdh\��b�aZl_f�\klZ\vl_�\�]_jfh\\h^u��G_bkihevam_fu_�hl\_jklby�mi�
ehlgbl_evguo�\klZ\hd�b�]_jfh\\h^u�aZ]emrbl_�hlj_adZfb�ijh\h^h\�beb�bguf�dhj�
jhabhggh-klhcdbf�fZl_jbZehf��AZlygbl_�^h�mihjZ�]Zcdb�]_jfh\\h^h\��g_�^himkdZy�
kdjmqb\Zgby�\u\h^h\�[he__��q_f�gZ�ihe-h[hjhlZ�-�mkbeby�aZly`db�g_\_ebdb��\iheg_�
^hklZlhqgh� wlh� ^_eZlv� jmdhc�� <klZ\vl_� gZdhg_qgbdb� \u\h^h\� \� aZ`bfu�� ijbq_f�
\u\h^u�^he`gu�jZkiheZ]Zlvky�\�dhjimk_�k\h[h^gh��[_a�gZly`_gby��i_leyfb�k�jZ�
^bmkhf�g_�f_g__����ff��G_[j_`ghklv�\�miehlg_gbb�ijh\h^h\�b�mklZgh\d_�]_jfh\�
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\h^h\�IJB<?>ML�D�;UKLJHC�>?=J:>:PBB�ba-aZ�dhjjhabb�we_f_glh\�b�ieZl�B�
HLD:AM�ijb[hjZ�� 

<GBF:GB?.  
Ba]hlh\bl_ev�g_�ijbgbfZ_l�ij_l_gabc�ih�hldZaZf�]ZjZglbcguo�ijb[hjh\��_keb�

[m^_l�mklZgh\e_gh�gZebqb_�dhjjhabb�we_f_glh\�b�ieZl� 
 

L<F�ihklZ\ey_lky�aZ\h^hf-ba]hlh\bl_e_f�k�ih^dexq_gguf�bklhqgbdhf�iblZ�
gby���>ey�bkdexq_gby�hldZah\�b�k[h_\�ijh]jZffu��ihke_�\kdjulby�dhjimkZ�kh[ex�
^Zcl_�hklhjh`ghklv�b�g_�dZkZcl_kv�jmdZfb�b�ijh\h^ysbfb�ij_^f_lZfb�we_f_glh\���
jZkiheh`_gguo�\gmljb�dhjimkZ��djhf_�aZ`bfh\��ij_^gZagZq_gguo�^ey�ih^dexq_�

gby�ij_h[jZah\Zl_e_c� 
 
�������:ddmjZlgh�aZdjhcl_�dhjimk�L<F�b�jZ\ghf_jgh�aZlygbl_�dj_i_`gu_�\bg�

lu��g_�^himkdZy�i_j_dhkZ�djurdb� 
Ijbf_qZgb_��I_j_dhk� djurdb� ijb\_^_l� d� \uoh^m� L<F� ba� kljhy� \ke_^kl\b_�

\ha^_ckl\by�\eZ]b�b�iueb� 
Ih�hdhgqZgbb�ih^dexq_gby�ij_h[jZah\Zl_e_c�L<F�[_a�^hihegbl_evguo�^_ckl�

\bc�hi_jZlhjZ�gZqbgZ_l�\uqbkeylv�l_ieh\mx�wg_j]bx��fZkkm�\h^u�b�^Z\e_gb_��_keb�
wlh�ij_^mkfhlj_gh�\�^Zgghc�fh^bnbdZpbb��� 

�����Ih^]hlh\dZ�d�jZ[hl_� 
������Ijb� gZebqbb� \� dhfie_dl_� l_jfbgZeZ� gZ� [Za_� 3DOP7RS� +3���/;�� ih^]h�

lh\vl_�dhfivxl_j�l_jfbgZeZ�d�jZ[hl_�\�khhl\_lkl\bb�k��Jmdh\h^kl\hf�ihevah\Zl_�
ey��gZ�dhfivxl_j� 

Ijbf_qZgb_�� Ijb� ojZg_gbb� dhfivxl_jZ� l_jfbgZeZ� ke_^m_l� dZ`^u_� �� ^g_c�
ijh\_jylv�we_f_glu�iblZgby�b�\kihfh]Zl_evgmx�[ZlZj_x�\�khhl\_lkl\bb�k� �Jmdh�
\h^kl\hf�ihevah\Zl_ey���b�ijb�jZajy^_�gb`_�����ghfbgZeZ�aZf_gylv�we_f_glu�beb 
[ZlZj_x� 

 
<GBF:GB?�� 

G_�ijbf_gycl_�we_f_glh\�iblZgby�k�ijhr_^rbf�]ZjZglbcguf�kjhdhf�ojZg_gby- 
wlh�fh`_l�\ua\Zlv�hldZa�dhfivxl_jZ�beb�mijZ\eyxsbo�ijh]jZff� 

 
�������Ihke_�ih^dexq_gby�<K?O�g_h[oh^bfuo�ih�ko_f_�l_iehkq_lqbdZ�^Zlqb�

dh\��b�ijh]jZffbjh\Zgby�dhgnb]mjZpbb��ijh\_jvl_�jZ[hlhkihkh[ghklv�L<F�\�ke_�
^mxs_c�ihke_^h\Zl_evghklb� 

��������Ijh\_jvl_�gZebqb_�ihke_^h\Zl_evgh]h�\u\h^Z�gZ�bg^bdZlhj�\k_o�bg^b�
pbjm_fuo�iZjZf_ljh\��i_j_dexqZy�fZ]gblguf�dexqhf�fZ]gblgmx�dghidm� �:���<�
L<F��kibkhd�iZjZf_ljh\�gZg_k_g�gZ�rbev^bd_�ebp_\hc�iZg_eb� 

��������Ijh\_jvl_�gZebqb_�ihke_^h\Zl_evgh]h�\u\h^Z�\�h[jZlghf�ihjy^d_��i_j_�
dexqZy�fZ]gblguf�dexqhf�fZ]gblgmx�dghidm��;�� 

��������Ijh\_jvl_� khhl\_lkl\b_� ihdZaZgbc� ih^dexq_gguo� ij_h[jZah\Zl_e_c�
l_fi_jZlmju�j_Zevguf�\_ebqbgZf��MklZgh\bl_�gZ�bg^bdZlhj_�ihdZaZgb_�ex[hc�ba�
l_fi_jZlmj��^h`^bl_kv�ihy\e_gby�ihdZaZgby��\j_fy�h`b^Zgby�g_�[he__���k���\dex�
qbl_�fZ]gblguf�dexqhf�dghidm� �:��b�m^_j`b\Zcl_�__�^h�ihy\e_gby�fg_fhgbq_�
kdh]h�mdZaZl_ey�gZ�@DB��∆ -�gZ���ke_\Z�ihabpbb�^ey�L<F��beb�gZ���ke_\Z�ihabpbb�
^ey�L<F����aZl_f�hlimklbl_�dghidm��L<F�\uihegbl�\g_hq_j_^gh_�baf_j_gb_�l_f�
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i_jZlmj� b� \u\_^_l� gZ� bg^bdZlhj� l_dms__� agZq_gb_��I_j_dexqZy� dghidb� �:�� beb�
�;��� ijh\_jvl_� khhl\_lkl\b_� j_Zevguf� l_fi_jZlmjZf� ihdZaZgbc� hklZevguo� ih^�
dexq_gguo�ij_h[jZah\Zl_e_c�l_fi_jZlmju� 

Ijb�wlhf�gZ�@DB�g_�^he`gZ�ihy\eylvky�gZ^ibkv�Z\lh^bZ]ghklbdb�hrb[hd��cd 
XXXXX), kh^_j`ZsZy� dh^u� k\b^_l_evkl\mxsb_� h� g_bkijZ\ghklb� ih^dexq_gguo�
^Zlqbdh\� l_fi_jZlmju��<�ijhlb\ghf�kemqZ_�g_h[oh^bfh�mkljZgblv�^_n_dl�ko_fu�
l_iehkq_lqbdZ� 

��������Ijh\_jdZ� ihdZaZgbc� ih^dexq_gguo� ij_h[jZah\Zl_e_c� ^Z\e_gby� ijhba�
\h^blky�ZgZeh]bqgh�i���������� 

��������Ijh\_jvl_�� qlh� L<F� \hkijbgbfZ_l� bfimevkgu_� kb]gZeu� hl� ^Zlqbdh\�
jZkoh^Z�\h^u��^ey�q_]h�ihhq_j_^gh�mklZgh\bl_�gZ�bg^bdZlhj_�L<F�ihdZaZgby�fZk�
kh\uo�jZkoh^h\�b�ijh\_jvl_�bo�khhl\_lkl\b_�j_Zevguf�\_ebqbgZf� 

Ijbf_qZgb_��Ijh\_jdm�ihdZaZgbc�jZkoh^h\�j_dhf_g^m_lky�ijh\h^blv�ijb�j_�
Zevguo�jZkoh^Zo�\[ebab�ghfbgZevguo�^ey�ijbf_g_gguo�lbih\�^Zlqbdh\�jZkoh^Z��
Ijb�fZeuo�jZkoh^Zo�i_jbh^�bfimevkh\�^ZlqbdZ�jZkoh^Z�fh`_l�ij_\hkoh^blv�i_jb�
h^�jZkq_lh\�L<F��b�ihdZaZgby�fh]ml�i_jbh^bq_kdb�klZgh\blvky�gme_\ufb��<�wlhf�
kemqZ_�ijh\_jdm�ke_^m_l�ijh\h^blv��gZ[ex^Zy�gZebqb_�ijbjZs_gbc�ihdZaZgbc�gZ�
dhie_gghc�fZkku�\h^u�\�l_q_gb_�g_�f_g__����fbgml��j_]bkljbjmy�agZq_gby�feZ^�
rbo�b�klZjrbo�qZkl_c�\_ebqbg�gZdhie_gguo�fZkk�\h^u��ihegu_�agZq_gby�� 

��������Ijh\_jvl_� gZebqb_� ijbjZs_gby� ihdZaZgby� l_ieh\hc� wg_j]bb�� ^ey� q_]h�
mklZgh\bl_�ihdZaZgb_�l_ieh\hc�wg_j]bb�b�aZibrbl_�agZq_gb_�_]h�klZjr_c�b�feZ^�
r_c�qZklb��ihegh_�agZq_gb_���G_�f_g__�q_f�q_j_a����fbgml�aZibrbl_�gh\h_�ihegh_�
agZq_gb_�b�hij_^_ebl_�khhl\_lkl\b_�ijbjZs_gby�j_Zevghc�l_ieh\hc�fhsghklb� 

��������Ijb� gZebqbb� l_jfbgZeZ� ijh\_jvl_� kqblu\Zgb_� ljZkku� ba� HAM� L<F����

�kf���Jmdh\h^kl\h�ihevah\Zl_ey����>Zggu_�^he`gu�iheghklvx�kqblu\Zlvky�aZ�\j_�
fy�g_�[he__���fbg��L<F���b���fbg��L<F��� 
L<F�iheghklvx�ijh\_j_g�b�]hlh\�d�jZ[hl_��K�wlh]h�fhf_glZ�fh`gh�gZqbgZlv�hl�

kq_l�\_ebqbg�l_ieh\hc�wg_j]bb��fZkk�\h^u�b�^Z\e_gbc�k�bg^bdZlhjZ�L<F� 
Ijbf_qZgb_��L<F� g_� ij_^mkfZljb\Z_l� kj_^kl\� h[gme_gby� \_ebqbg� l_ieh\hc�

wg_j]bb�b�fZkk�\h^u�\�ih^Zxs_f�b�h[jZlghf�ljm[hijh\h^Zo��ihwlhfm�ke_^m_l�j_�
]bkljbjh\Zlv� ihdZaZgby� L<F� \�`mjgZe_� ^ey� hij_^_e_gby� ijbjZs_gbc� l_ieh\hc�
wg_j]bb�b�fZkk�\h^u�aZ�hlq_lguc�i_jbh^��WlZ�ijh[e_fZ�lZd`_�fh`_l�j_rZlvky�im�
l_f�bkihevah\Zgby�l_jfbgZeZ��dhlhjuc�Z\lhfZlbq_kdb�\uihegy_l�ijb\yadm�ijbjZ�
s_gbc�d�j_Zevghfm�\j_f_gb�b�dZe_g^Zjx� 
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���L_ogbq_kdh_�h[kem`b\Zgb_ 
�����<\h^�\�wdkiemZlZpbx�b�l_ogbq_kdh_�h[kem`b\Zgb_�L<F�ijhba\h^ylky�kb�

eZfb� ij_^ijbylby-ba]hlh\bl_ey� beb� miheghfhq_gghc� bf� hj]ZgbaZpbb� kh]eZkgh�
^h]h\hjm� 

8.2�� I_j\bqgZy� b� i_jbh^bq_kdZy� ih\_jdb� L<F� ijhba\h^ylky� ij_^ijbylb_f-
ba]hlh\bl_e_f�beb�j_]bhgZevghc� kem`[hc�f_ljheh]bb�b� klZg^ZjlbaZpbb��F_`ih�
\_jhqguc�bgl_j\Ze���]h^Z� 

�����Ih^�l_ogbq_kdbf�h[kem`b\Zgb_f�ihgbfZxlky�f_jhijbylby��h[_ki_qb\Zx�
sb_� dhgljhev� aZ� l_ogbq_kdbf� khklhygb_f� L<F�� ih^^_j`Zgb_f� _]h� \� bkijZ\ghf�
khklhygbb��ij_^mij_`^_gb_�hldZah\�ijb�jZ[hl_�b�ijh^e_gb_�j_kmjkZ� 

�����Hl\_lkl\_gghklv� aZ� khklhygb_�L<F� g_k_l� l_ogbq_kdbc� jmdh\h^bl_ev� wdk�
iemZlbjmxs_]h�ij_^ijbylby� 

�����GZqZem�wdkiemZlZpbb�L<F�ij_^r_kl\m_l�hnhjfe_gb_�b�hlkuedZ�ba]hlh\b�
l_ex� ©J_]bkljZpbhggh]h� lZehgZª�� qlh� h[_ki_qb\Z_l� =:J:GLBX�

BA=HLH<BL?EY� 
�����Ijb�ijh\_^_gbb�l_ogbq_kdh]h�h[kem`b\Zgby�^he`gu�[ulv�\uiheg_gu�\k_�

jZ[hlu�� hij_^_e_ggu_� ke_^mxsbf� i_j_qg_f� hi_jZpbc� l_ogbq_kdh]h� h[kem`b\Z�
gby� 

LZ[ebpZ�� 
 I_jbh^bqghklv  

GZbf_gh\Zgb_�hi_jZpbb \h�\j_fy�
ihemq_gby�
bgnhjfZ�

pbb 

_`_f_-
kyqgZy 

]h^h-
\Zy 

��]h^Z Ijbf_qZgby 

:gZeba� bgnhjfZpbb� b� hp_gdZ�
jZ[hlhkihkh[ghklb�^Zlqbdh\ 

+ + + +  

<g_rgbc�hkfhlj�L<F  + + +  
Ijh\_jdZ� jZ[hlhkihkh[ghklb�
L<F� \� jZaebqguo� j_`bfZo� jZ�
[hlu� 

  + + i�������IK 

I_jbh^bq_kdZy�ih\_jdZ�L<F�    + jZa^����IK 
�����>ey�khojZg_gby�]ZjZglbc��ba]hlh\bl_ey�\k_�ijh\_^_ggu_�jZ[hlu�ih�l_ogb�

q_kdhfm�h[kem`b\Zgbx�^he`gu�nbdkbjh\Zlvky�\�iZkihjl_�L<F� 
����� AZibkb� \� iZkihjl_� ^he`gu� aZ\_jylvky� ih^ibkvx� ebpZ�� hl\_lkl\_ggh]h� aZ�

wdkiemZlZpbx�L<F� 
�����J_fhglgu_� jZ[hlu�� k\yaZggu_� k� \kdjulb_f�iehf[�b�ijhajZqghc� djurdb��

\uihegyxlky� lhevdh� ij_^ijbylb_f-ba]hlh\bl_e_f� beb� ki_pbZevgh� miheghfhq_g�
ghc�bf�hj]ZgbaZpb_c� 
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���=ZjZglbb�ba]hlh\bl_ey 
�����Ba]hlh\bl_ev�]ZjZglbjm_l�khhl\_lkl\b_�L<F�lj_[h\Zgbyf�l_ogbq_kdbo�mk�

eh\bc�ijb�kh[ex^_gbb�ijZ\be�fhglZ`Z��bkiulZgbc��wdkiemZlZpbb��ljZgkihjlbjh�
\Zgby�b�ojZg_gby��mklZgh\e_gguo�\�gZklhys_f�iZkihjl_� 

=ZjZglbcguc�kjhd��wdkiemZlZpbb�-���]h^Z�k�fhf_glZ�hl]jmadb�ihlj_[bl_ex� 
Imkdh-gZeZ^hqgu_�jZ[hlu�ijb�\\h^_�\�wdkiemZlZpbx�ijhba\h^ylky�h[mq_gguf�

i_jkhgZehf� ihlj_[bl_ey� beb� ij_^klZ\bl_eyfb� ba]hlh\bl_ey��I_j\bqgZy� b� i_jbh�
^bq_kdZy� ih\_jdZ� ijhba\h^ylky� ij_^ijbylb_f� -� ba]hlh\bl_e_f� beb� j_]bhgZevghc�
kem`[hc�f_ljheh]bb�b�klZg^ZjlbaZpbb��L<F�ihklZ\eyxlky�ihlj_[bl_ex�\�iheghc�
aZ\h^kdhc�]hlh\ghklb�d�imkdh-gZeZ^hqguf�jZ[hlZf� 

Ijbf_qZgb_�� >ey� ihklZgh\db� L<F� gZ� ]ZjZglbcgh_� h[kem`b\Zgb_� g_h[oh^bfh�
aZihegblv� ©J_]bkljZpbhgguc� lZehgª� b� hlijZ\blv� _]h� \� Z^j_k� ba]hlh\bl_ey��Ijb�
hlkmlkl\bb� aZj_]bkljbjh\Zggh]h� ©J_]bkljZpbhggh]h� lZehgZª� ]ZjZglbcgu_� h[yaZ�
l_evkl\Z�ba]hlh\bl_ey�khdjZsZxlky�^h���f_kyp_\�k�fhf_glZ�hl]jmadb�L<F� 

�����Ijb� \hagbdgh\_gbb�g_bkijZ\ghklb� \� l_q_gbb� ]ZjZglbcgh]h�i_jbh^Z�ij_^�
ijbylb_-ba]hlh\bl_ev�ijhba\_^_l�[_a\haf_a^guc�j_fhgl�L<F��_keb�g_bkijZ\ghklv�
ijhbahc^_l�ih� \bg_�ba]hlh\bl_ey�ih�ij_^ty\e_gbb� ]ZjZglbcgh]h� lZehgZ��gZoh^y�
s_]hky� \� gZklhys_f� iZkihjl_�� Ih� bkl_q_gbb� ]ZjZglbcgh]h� kjhdZ� ij_^ijbylb_-
ba]hlh\bl_ev� hkms_kl\ey_l� ihke_]ZjZglbcgh_� h[kem`b\Zgb_� b� j_fhgl� ih� hl^_ev�
guf�^h]h\hjZf�k�ihlj_[bl_e_f� 

�����AZf_gZ�\kljh_ggh]h�\�L<F�bklhqgbdZ�iblZgby�\�l_q_gbb�]ZjZglbcgh]h�kjh�
dZ�ijhba\h^blky�[_a\haf_a^gh��Z�ih�bkl_q_gbb�_]h�-�ih�hl^_evghfm�^h]h\hjm�ij_^�
ijbylb_f-ba]hlh\bl_e_f�beb�miheghfhq_gguf�ij_^ijbylb_f��mqj_`^_gb_f�� 
AZf_gm�[ZlZj_c�j_dhf_g^m_lky�ijb\yau\Zlv�d�[eb`Zcr_fm�pbdem�ih\_jdb�beb�dhg�
pm�hq_j_^gh]h�l_ieh\h]h�k_ahgZ��JZ[hlZ�eblb_\uo�we_f_glh\�iblZgby�]ZjZglbjm_lky�
ijhba\h^bl_eyfb�[ZlZj__d�\�l_q_gbb���e_l� 
Ihlj_[ey_fuc� L<F� lhd� kms_kl\_ggh� aZ\bkbl� hl� bkiheg_gby� ijb[hjZ� �hkh[_ggh�
^ey�L<F����;he__�\k_]h�\ebyxl��gZebqb_�m^Zezgghc�k\yab��qZklhlguo�\oh^h\�^ey�
jZkoh^hf_jh\� b� baf_j_gb_� ^Z\e_gby� l_gah^ZlqbdZfb�� LZd�� jZkqzlguc� kjhd� ^h�
aZf_gu�[ZlZj_c� 
- ^ey�L<F�D-*-�K�–���e_l� 
- ^ey�L<F�F-*-�F-4/2,5-L-JK�–��e_l� 
Ijb�hldexq_gbb�[ZlZj_c�L<F��khojZgy_l�gZdhie_ggmx�ljZkkm�g_�f_g__����e_l��

Khklhygb_�[ZlZj_c�iblZgby�\�ijb[hj_�dhgljhebjm_lky�Z\lhfZlbq_kdb�dZ`^uc�qZk��
BkijZ\guc� ijb[hj� ihke_� mklZgh\db� bg^bdZlhjZ� «iblZgb_� fZeh»� khojZgy_l�
jZ[hlhkihkh[ghklv�g_�f_g__�f_kypZ� 

AZiheg_gb_� lZehgh\� \� iZkihjl_� ^he`gh� ijhba\h^blvky� ij_^klZ\bl_eyfb� ij_^�
ijbylby��\\h^ys_]h�L<F�\�wdkiemZlZpbx� 
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����F_lh^bdZ�ih\_jdb� 
 

�����Hi_jZpbb�ih\_jdb 
Ijb�ijh\_^_gbb�ih\_jhd�^he`gu�[ulv�\uiheg_gu�ke_^mxsb_�hi_jZpbb� 

<g_rgbc�hkfhlj�-�i��������� 
Hijh[h\Zgb_�-�i��������� 
Hij_^_e_gb_�ih]j_rghkl_c -�i��������� 

�����Kj_^kl\Z�ih\_jdb 
�������Ijb�ijh\_^_gbb�ih\_jdb�ijbf_gyxl�kj_^kl\Z��mdZaZggu_�\�lZ[ebp_��� 

LZ[ebpZ��� 
� GZbf_gh\Zgb_�kj_^kl\Z�

ih\_jdb�b�h[hagZq_gb_�
GL> 

Hkgh\gu_�f_ljheh]bq_kdb_�b�l_ogbq_�
kdb_�oZjZdl_jbklbdb�kj_^kl\Z�ih\_jdb 

1 FZ]Zabg�khijhlb\e_gbc�
FKJ��F� 

DeZkk�������^bZiZahg�khijhlb\e_gbc�hl������
Hf�^h���������Hf 

2 =_g_jZlhj�bfimevkh\� 
=�-54  

J_`bf�\g_rg_]h�aZimkdZ�k�\oh^guf�khijh�
lb\e_gb_f�g_�f_g__���dHf� 

3 Kq_lqbd�ijh]jZffguc�
j_\_jkb\guc�N���� 

J_`bf�nhjfbjh\Zgby�aZ^Zggh]h�qbkeZ�bf�
imevkh\ 

4 =_g_jZlhj�bfimevkh\ 
�=�-���?O���������LM 

I_jbh^�bfimevkh\�^h����k��^ebl_evghklv�
bfimevkZ�^h���k��Zfieblm^Z�bfimevkZ�^h�

��<�gZ�gZ]jmad_����Hf��jmqghc�b�Z\lhfZlb�
q_kdbc�aZimkd� 

5 QZklhlhf_j�Q�-54 
���������LM 

J_`bf�kq_lZ�ihklmiZxsbo�bfimevkh\��^bZ�
iZahg�mjh\gy�ihjh]Z�kjZ[Zlu\Zgby���<��

J_`bf�baf_j_gby�i_jbh^Z� 
6 J_e_�JWK��:�

JK�������LM 
Khijhlb\e_gb_�\�jZahfdgmlhf�khklhygbb�
g_�f_g__���FHf��\�aZfdgmlhf�khklhygbb�- 

g_�[he__���HfZ� 
7 FZghf_lj� 

]jmahihjrg_\hc� 
FI���=HKL���� 

Ij_^_e�^himkdZ_fhc�hkgh\ghc�ih]j_rgh�
klb�������hl�baf_jy_fh]h�^Z\e_gby�\�^bZ�

iZahg_�baf_j_gbc�hl���^h����d]k�kf2 
8 <hevlf_lj�pbnjh\hc� 

<�-34 
DeZkk������ijb�baf_j_gbb�ihkl�gZijy`_gby 

9 Mgb\_jkZevguc� 
dZeb[jZlhj�3,&���� 

Ij_^_e�hkgh\ghc�hlghkbl_evghc�ih]j_rgh�
klb������ 

10 ;ehd�iblZgby�;�-7 Ihklhyggh_�gZijy`_gb_����< 
11 Lmf[e_j�FL� - 

 
Ijbf_qZgb_��=_g_jZlhj�=�-��� b� kq_lqbd�N�����bkihevamxlky� lhevdh� ijb� ih�

\_jd_�L<F��bf_xsbo�\oh^u�lbiZ�©Fª�b�©>ª��Z�j_e_�JWK��:�-�lhevdh�ijb�ih\_jd_�
L<F�k�\oh^Zfb�lbiZ�©Kª� 

��������H[jZaph\u_�kj_^kl\Z�baf_j_gbc��ijbf_gy_fu_�ijb�ih\_jd_��^Ze__�-�h[�
jZaph\u_�KB���^he`gu�[ulv�ih\_j_gu�beb�Zll_klh\Zgu�b�bf_lv�^_ckl\mxsb_�k\b�
^_l_evkl\Z�h�ih\_jd_�beb�Zll_klZpbb��<kihfh]Zl_evgu_�kj_^kl\Z�baf_j_gbc�^he`-
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gu�bf_lv�^_ckl\mxs__�k\b^_l_evkl\h�h�dZeb[jh\d_�beb�de_cfh��m^hklh\_jyxs__�
__�ijh\_^_gb_� 

�������>himkdZ_lky�ijbf_gylv�kj_^kl\Z�ih\_jdb��g_�ij_^mkfhlj_ggu_�i_j_qg_f��
ijb\_^_gguf� \� lZ[e����� ijb� h[_ki_q_gbb� bfb� g_h[oh^bfuo� mkeh\bc� ijh\_^_gby�
ih\_jdb�\�khhl\_lkl\bb�k�jZa^_eZfb������������ 

�����Lj_[h\Zgby�[_ahiZkghklb 
�������Ijb�ijh\_^_gbb�ih\_jdb�^he`gu�[ulv� kh[ex^_gu� lj_[h\Zgby�[_ahiZk�

ghklb�wdkiemZlZpbb�ijbf_gy_fuo�kj_^kl\�ih\_jdb��mdZaZggu_�\�GL>�gZ�wlb�kj_^�
kl\Z� 

�����Mkeh\by�ih\_jdb�b�ih^]hlh\dZ�d�g_c� 
�������Ijb�ijh\_^_gbb�ih\_jdb�^he`gu�[ulv�kh[ex^_gu�ke_^mxsb_�mkeh\by� 
���l_fi_jZlmjZ�hdjm`Zxs_]h�\ha^moZ����±2)°K� 
���\eZ`ghklv�hdjm`Zxs_]h�\ha^moZ�hl�����^h����� 
���^Z\e_gb_�\�ihf_s_gbb��]^_�ijh\h^yl�ih\_jdm��^Ze__�-�Zlfhkn_jgh_�^Z\e_gb_��

hl����^h�������dIZ��hl�����^h�����ff��jl��kl��� 
���\b[jZpby��ljykdZ��m^Zju��gZdehgu�b�fZ]gblgu_�ihey��djhf_�a_fgh]h��^he`gu�

hlkmlkl\h\Zlv� 
���jZ[hqZy�kj_^Z�^ey�l_gahij_h[jZah\Zl_e_c�k�\_jogbfb�ij_^_eZfb�^h����d]k�kf2 

\dexqbl_evgh�-�\ha^mo� �g_cljZevguc�]Za��beb�`b^dhklv�ijb�mkeh\bb�lsZl_evgh]h�
aZiheg_gby�kbkl_fu�`b^dhklvx� 

�������I_j_^�ijh\_^_gb_f�ih\_jdb�^he`gu�[ulv�\uiheg_gu�ke_^mxsb_�ih^]h�
lh\bl_evgu_�jZ[hlu� 

Ih\_jy_fuc�L<F��^he`_g�[ulv� aZijh]jZffbjh\Zg�\�dhgnb]mjZpbx��khhl\_l�
kl\mxsmx�aZdZam��beb�\�l_klh\mx�dhgnb]mjZpbx��L_klh\Zy�dhgnb]mjZpby�mdZau\Z�
_lky�\�iZkihjl_��AgZq_gby�bfimevkh\�\h^hf_jh\��beb�rdZe�^ey�qZklhlguo�\oh^h\��
ijh]jZffbjmxlky�kh]eZkgh� aZdZam�beb� -�\�l_klh\hc�dhgnb]mjZpbb� -�ex[u_�p_eu_�
qbkeZ�\�^bZiZahg_�������������e�bfi��>ey�ijhklhlu�bgl_jij_lZpbb�^Zgguo�ih\_jdb�
j_dhf_g^m_lky�\u[bjZlv�agZq_gby� 

--������e�bfi��^ey�\oh^h\�©Kª�b�©Gª� 
--����e�bfi�^ey�\oh^h\�©>ª� 
--���e�bfi�^ey�\oh^h\�©Fª� 
AgZq_gb_�l_fi_jZlmju�oheh^ghc�\h^u�bklhqgbdZ�mklZgZ\eb\Z_lky�����°K� 
KB��h[jZamxsb_�bfblZlhj�^Zlqbdh\�jZkoh^Z��kf��ijbeh`_gb_�����^he`gu�[ulv�

ijb\_^_gu�\�jZ[hqbc�j_`bf�kh]eZkgh�GL>�gZ�gbo�b�i������� 
Kh_^bg_gby� l_gahij_h[jZah\Zl_e_c� ^Z\e_gby� b� h[jZaph\h]h�KB� ^he`gu� [ulv�

ijh\_j_gu� gZ� ]_jf_lbqghklv� ijb� ^Z\e_gbb�� jZ\ghf� \_jog_fm� ij_^_em� baf_j_gby�
l_gahij_h[jZah\Zl_ey� 

�����Ijh\_^_gb_�ih\_jdb 
��������<g_rgbc�hkfhlj� 
Ijb�\g_rg_f�hkfhlj_�mkljhckl\�^he`gh�[ulv�mklZgh\e_gh� 

-khhl\_lkl\b_�dhfie_dlghklb�lj_[h\Zgbyf�wdkiemZlZpbhgghc�^hdmf_glZpbb� 
-hlkmlkl\b_�f_oZgbq_kdbo� ih\j_`^_gbc�� \ebyxsbo� gZ� jZ[hlhkihkh[ghklv� mkl�

jhckl\Z� 
-hlkmlkl\b_�^_n_dlh\��ij_iylkl\mxsbo�ql_gbx�gZ^ibk_c��fZjdbjh\db�b�hlkq_�

lh\�ih�bg^bdZlhjm� 
��������Hijh[h\Zgb_� 
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Ijb�hijh[h\Zgbb�m[_`^Zxlky�\�jZ[hlhkihkh[ghklb�mkljhckl\Z� 
Ijh]jZffbjmxl�dhgnb]mjZpbx�L<F���\�dhlhjhc�^he`gZ�ijh\h^blvky�ih\_jdZ��

_keb�wlh�g_�[ueh�k^_eZgh�\�ijhp_kk_�ijhba\h^kl\Z��k�aZij_lZfb�dhjj_dpbb�kbkl_�
fZlbq_kdhc�ih]j_rghklb�jZkoh^hf_jh\�b�dhfi_gkZpbhgghc�ko_fu�\dexq_gby�l_j�
fhf_ljh\�khijhlb\e_gby� 

GZ� fZ]ZabgZo� khijhlb\e_gbc� mklZgZ\eb\Zxlky� \_ebqbgu�� khhl\_lkl\mxsb_�
agZq_gbyf�l_fi_jZlmj�k�jZaghklvx�l_fi_jZlmj�ih^Z\Z_fhc�b�h[jZlghc�\h^u���°K��
AZibku\Zxl� k�bg^bdZlhjZ�L<F� agZq_gby�ihlj_[e_gghc� l_ieh\hc� wg_j]bb�b�fZkk�
\h^u�� MklZgZ\eb\Zxl� gZ� fZghf_lj_� ]jmahihjrg_\hf� agZq_gb_� ^Z\e_gby�� jZ\gh_�
ghfbgZevghfm�^ey�ih\_jy_fh]h�wda_fieyjZ��^ey�ijb[hjh\�k�rbnjhf�–4:20-�gZ�\oh�
^u�baf_j_gby�^Z\e_gby�hl�bfblZlhjZ�aZ^Zxl�lhdb���f:���GZ�\oh^u�baf_j_gby�jZk�
oh^Z�hl�bfblZlhjh\�^Zlqbdh\�ih^Zxl� 
− ^ey�\oh^h\�lbiZ�-K-�b�–G-�\�j_`bf_�jmqgh]h�imkdZ�-���bfimevkh\� 
− ^ey�\oh^h\�lbiZ�-F-�ih^Zxl�������bfimevkh\� 
− ^ey�\oh^h\�lbiZ�->-�ih^Zxl������bfimevkh\� 

>_eZxl� \u^_j`dm� \j_f_gb� g_� f_g__� �� fbgml� b� \uihegyxl� ijbgm^bl_evgh_�
baf_j_gb_� �kf��i�����������Ijh\_jyxl�ihdZaZgby�agZq_gbc�^Z\e_gbc�\h^u��khhl\_l�
kl\mxsbo�^Z\e_gbx�gZ�fZghf_lj_��Ijh\_jyxl�gZebqb_�baf_g_gbc� agZq_gbc� l_i�
eh\hc�wg_j]bb�b�fZkku�\h^u��Ijb�hijh[h\Zgbb�L<F��aZibku\Zxl�agZq_gby�baf_�
g_gbc�fZkku�\h^u��G11...G16). 

>ey�L<F�� hijh[mxl� jZ[hlhkihkh[ghklv� dhjj_dpbb� kbkl_fZlbq_kdhc� ih]j_r�
ghklb�jZkoh^hf_jh\��Ijh]jZffbjmxl�dhgnb]mjZpbx�L<F��k�aZ^Zgb_f�dhjj_dpbb�
kbkl_fZlbq_kdhc�ih]j_rghklb�\_ebqbghc��������\h�\k_o�maeh\uo�lhqdZo�^ey�\k_o�
dZgZeh\�baf_j_gby�jZkoh^Z��GZ�\oh^u�baf_j_gby�jZkoh^Z�hl�bfblZlhjh\�^Zlqbdh\�
ih^Zxl� 
− ^ey�\oh^h\�lbiZ�-K-�b�–G-�\�j_`bf_�jmqgh]h�imkdZ�-���bfimevk� 
− ^ey�\oh^h\�lbiZ�-F-�ih^Zxl�������bfimevkh\� 
− ^ey�\oh^h\�lbiZ�->-�ih^Zxl������bfimevkh\� 

>_eZxl�\u^_j`dm�\j_f_gb�g_�f_g__���fbgml��AZibku\Zxl�agZq_gby�baf_g_gbc�
fZkku�\h^u��G21...G26���Ijh\_jyxl�\uiheg_gb_�g_jZ\_gkl\� 

{ (G1i - G2i)/G1i�`�� ��������ijb�L� �������� 
Dhjj_dpby� kbkl_fZlbq_kdhc� ih]j_rghklb� jZ[hlhkihkh[gZ�� _keb� g_jZ\_gkl\Z�

\uihegyxlky�^ey�\k_o�dZgZeh\�baf_j_gby�jZkoh^Z�\h^u� 
��������Hij_^_e_gb_� hlghkbl_evguo�ih]j_rghkl_c� \uqbke_gby� dhebq_kl\Z�ih�

lj_[e_gghc�l_ieh\hc�wg_j]bb��baf_j_gby�fZkku�\h^u�b�Z[khexlghc�ih]j_rghklb�
baf_j_gby�l_fi_jZlmju�\h^u� 

I_j_^�\uiheg_gb_f�ih\_jdb�ke_^m_l�k^_eZlv�\u^_j`dm�\j_f_gb�g_�f_g__���fb�
gml�^ey�mklZgh\e_gby�ihdZaZgbc�L<F� 

����������>ey�\uiheg_gby�ih\_jdb�d�\oh^Zf�baf_j_gby�l_fi_jZlmj�ih^dexqZxl�
ky�fZ]Zabgu�khijhlb\e_gbc��d�\oh^Zf�baf_j_gby�jZkoh^h\�-�bfblZlhju�\h^hf_jh\��
d�l_gah^ZlqbdZf�^Z\e_gby� -�]jmahihjrg_\hc�fZghf_lj��d�\oh^Zf��-���f:�-�aZ^Zl�
qbdb�lhdZ��Dhebq_kl\h�b�\b^u�bfblZlhjh\�hij_^_eyxlky�dhgnb]mjZpb_c��\�dhlhjhc�
[m^_l�ijh\h^blvky�ih\_jdZ��GZijbf_j��gZ�jbk��:� �ihdZaZgZ�ko_fZ�^ey�dhgnb]mjZ�
pbb�L<F�-�����I-2/2.5-L��Z�gZ�Jbk��;�ko_fZ�ih\_jdb�^ey�ijb[hjZ�L<F�F-�����I-
5/2-�F��>�-�K-6/1,6-����� �bfblZlhju� \oh^h\� lbiZ� ©kmohc� dhglZdlª� ^ey� ijhklhlu�
g_� ihdZaZgu���Ijb� ih\_jd_� L<F��� k� p_evx� mf_gvr_gby� dhebq_kl\Z� ijb[hjh\� \�
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bfblZlhjZo�jZkoh^hf_jh\��^ey� \oh^h\�baf_j_gby�jZkoh^Z��bf_xsbo�jZagmx� dhg�
nb]mjZpbx��^himkdZ_lky�ijh\h^blv�bkiulZgby�jZa^_evgh-ihke_^h\Zl_evgh� 

FZ]Zabgu�khijhlb\e_gbc�kh_^bgyxl�k�L<F�ijh\h^Zfb�^ebghc�g_�[he__����ff�
k_q_gb_f�g_�f_g__�����d\�ff�k�h[em`_ggufb�dhgpZfb��g_�f_g__��ff�^ebghc� 

����������Kqblu\Zxl�k�bg^bdZlhjZ�L<F��b�aZibku\Zxl�l_dms__�agZq_gb_�klZj�
r_c�b�feZ^r_c�qZkl_c�bgl_]jZlhjZ��ihegh]h�bgl_]jZlhjZ��ihlj_[e_gghc�l_ieh\hc�
wg_j]bb�Q11 (Q21, Q31)��=dZe�b�gZdhie_gghc�fZkku�\h^u��ijhl_dr_c�ih�baf_jb�
l_evghfm�ljm[hijh\h^m�G11(G21, ... G61)�l� 

���������GZ� fZ]ZabgZo� mklZgZ\eb\Zxlky� agZq_gby� khijhlb\e_gbc�� khhl\_lkl�
\mxsb_�agZq_gbx�l_fi_jZlmju�\h^u�\�g_q_lghf�ljm[hijh\h^_��jZagbp_�l_fi_jZ�
lmj�\h^u�\�q_lghf�b�g_q_lghf�ljm[hijh\h^Zo��agZq_gbx�l_fi_jZlmju�\h^u�\�g_�
iZjghf�ljm[hijh\h^_��mdZaZggu_�\�lZ[ebpZo���b��� 

���������GZ� \oh^u� L<F�� ij_^gZagZq_gguc� ^ey� ih^dexq_gby� ij_h[jZah\Zl_ey�
jZkoh^Z�� ih^Zxl� bfimevku�� jmdh\h^kl\mykv� i�������Ijb� wlhf� gZ� g_q_lgu_� ��������
\oh^u��©Kª�b�©Gª��ih^Zxl��� ����bfimevkh\��gZ�q_lgu_���������-���bfimevkh\��GZ�
\oh^u�L<F��L<F����dhgnb]mjbjh\Zggu_�dZd�qZklhlgu_��©Fª���khhl\_lkl\_ggh� 
����� ���������� ������ �����������b� ����� �������bfimevkh\��GZ� \oh^u�L<F���

dhgnb]mjbjh\Zggu_�dZd�©>ª�^ey�((0-Q/ULTRAFLOW -�>Zgnhkk�DZfkljmi�b�ZgZ�
eh]bqguo�bf��-�khhl\_lkl\_ggh����� ����������b������bfimevkh\� 

���������>_eZxl�\u^_j`dm�\j_f_gb�g_�f_g__���fbg��Z�aZl_f�kqblu\Zxl�k�bg^b�
dZlhjZ�L<F�b� aZibku\Zxl� agZq_gby�iheguo�bgl_]jZlhjh\� l_ieh\hc� wg_j]bb�Q12 
(Q22, Q32)�b�gZdhie_gguo�fZkk�G12 (G22, ... G62), Z�lZd`_�baf_j_gguo�agZq_gbc�
l_fi_jZlmj�\h^u t1 ... t6. 

���������Hij_^_eyxl�jZkq_lgu_�agZq_gby�ijbjZs_gby�l_ieh\hc�wg_j]bb�∆4S��b�
fZkku�∆*S�ih�ke_^mxsbf�nhjfmeZf� 

∆Qp�� �����������?�TS� 
∆Gp = E gp, 

]^_�TS�b�JS�-�ijbjZs_gby�l_ieh\hc�wg_j]bb�b�fZkku��=dZe�b�l��khhl\_lkl\_ggh����
��lZ[e������� 

?�-�agZq_gb_�bfimevkZ�\h^hf_jZ�gZ�L-hf�\oh^_��e�bfi� 
����������Hij_^_eyxl�ih]j_rghklv�ijb�baf_j_gbb�l_ieh\hc�wg_j]bb�b�fZkk�l_i�

ehghkbl_ey�ih�ke_^mxsbf�nhjfmeZf� 

)_3...1(%,100*1
12 ][ dhglmjZghf_jj

Qjp

QjQjQj −=−
∆

−=δ  

 

)_3...1(%,100*1
12 ][ ^Zljm[hijh\hghf_ji

Gip

GiGiGj −=−
∆

−=δ  

 
 
Hij_^_eyxl� Z[khexlgmx� ih]j_rghklv� baf_j_gby� l_fi_jZlmju� \h^u� ih� ke_�

^mxs_c�nhjfme_� 
 

∆t = ti - tin ,  (i = 1 ... 6 -�ghf_j�ljm[hijh\h^Z� 
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]^_�WLQ�-�\_ebqbgZ�l_fi_jZlmju��mklZgh\e_ggZy�gZ�bfblZlhj_�l_jfh^ZlqbdZ�kh�
hl\_lkl\mxs_]h�ljm[hijh\h^Z� 

 
BkiulZgby�ih�i�i����������������������ih\lhjyxl�^ey�\k_o�iZj�agZq_gbc�l_fi_jZ�

lmj�\h^u�\�ljm[hijh\h^Zo��mdZaZgguo�\�lZ[e�������<�lZ[ebpZo�mdZaZgu�agZq_gby�^ey�
j_dhf_g^h\Zgguo�\_ebqbg�bfimevkh\�\h^hf_jh\� �kf�i����������Ljm[hijh\h^u��gZ�
a\Zgu�©iZjgufbª��_keb�^\Z�ljm[hijh\h^Z��^\Z�\h^hf_jZ��mqZkl\mxl�\�\uqbke_gbb�
dhebq_kl\Z� l_iehlu�dhglmjZ��ijbq_f�h^bg� �k�[hevr_c� l_fi_jZlmjhc�\h^u��bf__l�
g_q_lguc�ghf_j��\lhjhc��k�f_gvr_c�l_fi_jZlmjhc�\h^u��bf__l�q_lguc�ghf_j��Ljm�
[hijh\h^�gZa\Zg� ©g_iZjgufª��_keb�hg�h^bg� �h^bg�\h^hf_j��mqZkl\m_l�\�\uqbke_�
gbb�dhebq_kl\Z�l_iehlu�dhglmjZ��\lhjZy�l_fi_jZlmjZ��©hihjgZy�l_fi_jZlmjZª��gZ�
agZqZ_lky�gZ�ljm[hijh\h^��\h^hf_j�dhlhjh]h�g_�mqZkl\m_l�\�\uqbke_gbb�dhebq_kl�
\Z�l_iehlu�^Zggh]h�dhglmjZ��Fh`gh�kdZaZlv��qlh�iZjgu_�ljm[hijh\h^u�h[jZamxl�
l_iehkq_lqbd�^ey� ©hldjulhc�ko_fuª�l_iehihlj_[e_gby��Z�g_iZjgu_� -�^ey� ©aZdju�
lhc�ko_fuª� 

Ijbf_qZgb_�� Ijb� ih\_jd_� L<F3�� ij_^gZagZq_ggh]h� ^ey� ijbf_g_gby� \�
aZdjulhc� ko_f_� l_iehkgZ[`_gby�� ^himkdZ_lky� g_� bkihevah\Zlv� fZ]Zabg� iha��� 
�Jbk��:��� mklZgZ\eb\Zy� i_j_fuqdb� gZ� \oh^u� ij_h[jZah\Zl_e_c� l_fi_jZlmju�
kh]eZkgh�Jbk�10, Jbk��1. 

L<F�kqblZ_lky�\u^_j`Z\rbf�bkiulZgby��_keb�_]h�ih]j_rghklv�g_�ij_\urZ_l�
agZq_gbc��mdZaZgguo�\�i����������b����� 

��������Hij_^_e_gb_�ih]j_rghklb�dZgZeh\�ij_h[jZah\Zl_e_c�^Z\e_gby�ijhba\h�
^yl�ke_^mxsbf�h[jZahf�� 

-�ijb�ijbf_g_gbb�l_gahij_h[jZah\Zl_e_c�^Z\e_gby�ih�FB����-89; 
-�ijb�ijbf_g_gbb�ij_h[jZah\Zl_e_c�^Z\e_gby�k�mgbnbpbjh\Zgguf�lhdh\uf�\u�

oh^hf�f_lh^hf�ijyfh]h�baf_j_gby�kbeu�ihklhyggh]h�lhdZ��nhjfbjm_fh]h�aZ^Zlqb�
dZfb�lhdZ�b�khhl\_lkl\mxs_]h�jZkq_lguf�\_ebqbgZf�^Z\e_gby�kh]eZkgh�lZ[e���� 

L<F�i_j_\h^yl�\�j_`bf�ijbgm^bl_evgh]h�baf_j_gby�ih�i����������GZ�dZeb[jZ�
lhj_�3,&�����ihke_^h\Zl_evgh�aZ^Zxl�\_ebqbgu�kbeu�lhdZ�kh]eZkgh�lZ[e�����Z�k�bg�
^bdZlhjZ�L<F�kqblu\Zxl�agZq_gby�baf_j_ggh]h�^Z\e_gby�Jb��� 

<uqbke_gb_�ih]j_rghklb�baf_j_gby�^Z\e_gby�ijhba\h^yl�ih�nhjfme_�� 
δS �Jb-Jj��JfZdk��� 

AgZq_gb_�ih]j_rghklb�g_�^he`gh�ij_\urZlv�agZq_gbc���mdZaZgguo�\�i����� 
IJBF?Q:GB?��>ey�ghjfZevghc�jZ[hlu�L<F��^Z\e_gb_�^he`gh� aZ^Z\Zlvky�

h^gh\j_f_ggh�gZ�h[Z�baf_jbl_evguo�dZgZeZ� 
�������� Hij_^_e_gb_� ih]j_rghklb� baf_j_gby� \j_f_gb� gZjZ[hldb� ijhba\h^yl�

ke_^mxsbf�h[jZahf� 
Hl� L<F� hldexqZxl� bfblZlhju� ^Zlqbdh\� l_fi_jZlmju�� D� \oh^guf� de_ffZf�

ex[h]h�\oh^Z�baf_j_gby�l_fi_jZlmju�ih^dexqZxl�\oh^�qZklhlhf_jZ�^ey�baf_j_�
gby�i_jbh^Z��b�mklZgZ\eb\Zxl�\oh^gh_�khijhlb\e_gb_�g_�f_g__� ���dHf��QZklhlh�
f_j�i_j_dexqZxl�\�j_`bf�baf_j_gby�i_jbh^Z�k�\_ebqbghc�f_ldb�\j_f_gb���fk�b�k�
fgh`bl_e_f�i_jbh^Z� ©�ª��I_j_dexqZl_ev�ihjh]Z�kjZ[Zlu\Zgby�mklZgZ\eb\Zxl�gZ�
\_ebqbgm��<��Dghidm�©∼ª�ke_^m_l�\dexqblv� 

GZkljZb\Zxl�ihjh]�aZimkdZ�qZklhlhf_jZ�ke_^mxsbf�h[jZahf� 
---�fZ]gblguf�dexqhf�gZ`bfZxl�dghidm�©:ª�^h�ihy\e_gby�mdZaZl_ey�^ebl_ev�

gh]h�gZ`Zlby�dghidb��Ijb�wlhf�L<F�i_j_oh^bl�\�j_`bf�\g_ieZgh\h]h�baf_j_gby� 
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---�\jZsZy�jmqdm�©Mjh\_gvª��^h[b\Zxlky�mklhcqb\h]h�aZimkdZ�qZklhlhf_jZ� 
---�hlimkdZxl�dghidm� ©:ª��b�^h`b^Zxlky�bkq_agh\_gby�mdZaZl_ey�^ebl_evgh]h�

gZ`Zlby� 
FZ]gblguf�dexqhf�mklZgZ\eb\Z_lky�gZ�@DB�ihdZa�iZjZf_ljZ�©Kª��\j_fy�gZjZ�

[hldb�L<F���b� aZibku\Z_lky�ihdZau\Z_fZy� \_ebqbgZ��QZklhlhf_j�i_j_dexqZxl� \�
j_`bf�jmqgh]h�k[jhkZ�bg^bdZpbb��b�gZ`bfZ_lky�dghidZ�©K[jhkª� 

Ih� qZklhlhf_jm� baf_jy_lky� \_ebqbgZ� i_jbh^Z� ih\lhj_gby� bfimevkh\� Lb�� k�
�h`b^Z_fh_�agZq_gb_�Lb� �����k��� 

Ijb�baf_j_gbb�g_�^he`gh�baf_gylvky�agZq_gb_�©Kª��\�ijhlb\ghf�kemqZ_�ke_^m�
_l� ih\lhjblv� baf_j_gb_��Ke_^m_l� h[jZlblv� \gbfZgb_� gZ� \hafh`ghklv� ihy\e_gby�
eh`guo�hlkq_lh\�i_jbh^Z��\_ebqbgu�f_g__����k���k\yaZgguo�k�we_dljhfZ]gblgufb�
ihf_oZfb��ihkdhevdm�mjh\_gv�baf_jy_fuo�kb]gZeh\�g_\ukhd� �����������<���Eh`gu_�
hlkq_lu� ke_^m_l� hl[jZku\Zlv�� I_j_^� gZqZehf� dZ`^h]h� baf_j_gby� gZ`bfZ_lky�
dghidZ�©K[jhkª�qZklhlhf_jZ��Baf_j_gb_�fh`_l�^eblvky�hl���fbg�^h���fbg��?keb�\�
l_q_gb_���fbg�qZklhlhf_j�g_�aZimklbeky��ke_^m_l�\_jgmlvky�d�mklZgh\d_�ihjh]Z�aZ�
imkdZ�qZklhlhf_jZ��<uihegyxl� ��ihke_^h\Zl_evguo�baf_j_gby�i_jbh^Z��b�\uqbk�
eyxl�kj_^g__�Zjbnf_lbq_kdh_� 

<uqbke_gb_�ih]j_rghklb�baf_j_gby�\j_f_gb�ijhba\h^yl�ih�nhjfme_� 
δ7 �Lb�����- 1)*100 

AgZq_gb_� ih]j_rghklb� g_� ^he`gh� ij_\urZlv� agZq_gbc� �� mdZaZgguo� \� i������

1

2

3

4

J_e_�JWK��:

1

2

3

4

=_g_jZlhj

bfimevkh\

=_g_jZlhj

;ehd

\ughkgh

GZ]jmadZ

50 Hf

=����

QZklhlhf_j

Q����
<oh^�:

Ljhcgbd

KJ�����

L_ieh\uqbkebl_ev�L<F

O� O� O� O� O�

O��

O��

O��

O��

O�

FZ]Zabg

FKJ��

de�����

O��

O��

O��

O��

O��

O��

O��

L_gahij_h[jZah\Zl_eb

^Z\e_gby >����

q_jguc

kbgbc

`_eluc

kbgbc

`_eluc

q_jguc

FZghf_lj

]jmah�

ihjrg_\hc

FI��

FZ]Zabg

FKJ��

de�����

FZ]Zabg

FKJ��

de�����

1

2

11109

3

4

5

6

7

8
12

13

14

J_e_�JWK��:

BfblZlhj ^Zlqbdh\ jZkoh^Z�\h^u

O��

djZkguc

djZkguc

Lmf[e_j
FL1

 
Jbk��:���Ijbf_j�ko_fu�kh_^bg_gbc�l_ieh\uqbkebl_ey�L<F��b�baf_jbl_evgh]h�

h[hjm^h\Zgby�ijb�ijh\_^_gbb�ih\_jdb� 
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LZ[ebpZ����G_iZjgu_�ljm[hijh\h^u� 

JZaghklv�l_f�

i_jZlmj�\h^u�\�

ljm[hijh\h^Zo� 

 ∆t, °K 

L_fi_jZlmjZ�

\h^u�\�ljm�

[hijh\h^_�� 

Wi��°K 

HihjgZy�

l_fi_jZ-

lmjZ�\h^u�� 

Wh��°K 

Khijhlb\e_-gb_�

ij_h[jZah\Zl_ey�

l_fi_jZlmju��

mklZgh\e_ggh]h�\�

ljm[hijh\h^_��5Wi��

Hf 

Khijhlb\e_gb_�

ij_h[jZah\Zl_ey�

hihjghc�l_fi_�

jZlmju��5Wh��Hf 

JZaghklv�

khijhlb\e_-

gbc�� 

∆5W��Hf 

JZkq_l-gh_�

ijbjZs_�

gb_�l_ieh�

\hc�wg_j�

]bb 

∆Tj��FdZe� 

 

JZkq_l-gh_�

ijbjZs_-

gb_�fZkku�

\h^u��� 

∆Jj��l 

>Zggu_�^ey�\oh^h\�jZkoh^Z�L<F��lbiZ�©Kª�b�©Gª��Kmohc�dhglZdl�b�Bfimevkgh-lhdh\uc��b�ex[uo�-�L<F� 

3 33 30 565,16*/113,04** 559,26/111,86 5,9/1,18 29,81 9,954 

5 35 30 569,09/113,83 559,26/111,86 9,83/1,97 49,65 9,946 

10 40 30 578,9/115,79 559,26/111,86 19,64/3,93 99,14 9,930 

20 60 40 618/123,61 578,9/115,79 39,1/7,82 196,21 9,838 

60 100 40 695,5/139,1 578,9/115,79 116,6/23,31 575,49 9,588 

150 180 30 847,69/169,54 559,26/111,86 288,43/57,68 1348,56 8,872 

>Zggu_�^ey�\oh^h\�jZkoh^Z�L<F��lbiZ�©>ª��qZklhlguc��-����=p� 

3 33 30 565,16*/113,04** 559,26/111,86 5,9/1,18 76,31 25,48 

5 35 30 569,09/113,83 559,26/111,86 9,83/1,97 131,57 25,46 

10 40 30 578,9/115,79 559,26/111,86 19,64/3,93 253,80 25,42 

20 60 40 618/123,61 578,9/115,79 39,1/7,82 502,30 25,19 

60 100 40 695,5/139,1 578,9/115,79 116,6/23,31 1473,25 24,55 

150 180 30 847,69/169,54 559,26/111,86 288,43/57,68 3452,31 22,71 

>Zggu_�^ey�\oh^h\�jZkoh^Z�L<F��lbiZ�©Fª��qZklhlguc��-�����=p� 

3 33 30 565,16*/113,04** 559,26/111,86 5,9/1,18 30,53 10,193 

5 35 30 569,09/113,83 559,26/111,86 9,83/1,97 50,84 10,185 

10 40 30 578,9/115,79 559,26/111,86 19,64/3,93 101,52 10,168 

20 60 40 618/123,61 578,9/115,79 39,1/7,82 200,92 10,074 

60 100 40 695,5/139,1 578,9/115,79 116,6/23,31 589,30 9,818 

150 180 30 847,69/169,54 559,26/111,86 288,43/57,68 1380,93 9,085 

 
Ijbf_qZgb_:  * -�agZq_gby�^ey�ij_h[jZah\Zl_e_c�l_fi_jZlmju�kh�klZlbq_kdhc�

     oZjZdl_jbklbdhc����I� 

   ** - �lh�`_�^ey����I� 
�����Hnhjfe_gb_�j_amevlZlh\�ih\_jdb 
�������Iheh`bl_evgu_�j_amevlZlu�ih\_jdb�L<F�hnhjfeyxl�aZibkvx�\�iZkihj�

l_��jZa^_e��K\b^_l_evkl\h�h�ijb_fd_����aZ\_j_gghc�ih\_jbl_e_f�b�m^hklh\_j_gghc�
hllbkdhf�de_cfZ� 

�������Ijb�hljbpZl_evguo�j_amevlZlZo�i_j\bqghc�ih\_jdb�L<F�\ha\jZsZ_lky�\�
ijhba\h^kl\h�^ey�^hjZ[hldb��ihke_�q_]h�ih^\_j]Z_lky�ih\lhjghc�ih\_jd_� Ijb�hl�
jbpZl_evguo�j_amevlZlZo�i_jbh^bq_kdhc�ih\_jdb�L<F�g_�^himkdZ_lky�d�^Zevg_c�
r_fm�ijbf_g_gbx�� \�iZkihjl� aZghkyl� aZibkv�h�g_ijb]h^ghklb�L<F�d� wdkiemZlZ�
pbb��de_cfh�ij_^u^ms_c�ih\_jdb�]Zkyl��k\b^_l_evkl\h� �ijb�_]h�gZebqbb��Zggmeb�



DJ:M���������IK 34 

jmxl��GZ�lZdb_�L<F�\u^Zxlky�ba\_s_gby�h�g_ijb]h^ghklb�b�hgb�k�ba\_s_gbyfb�
gZijZ\eyxlky�^ey�j_fhgl�gZ�miheghfhq_ggu_�^ey�wlh]h�ij_^ijbylby�b�hj]ZgbaZ�
pbb��Ihke_�j_fhglZ�L<F�ih^\_j]Zxlky�ih\lhjghc�hq_j_^ghc�ih\_jd_� 

 
LZ[ebpZ����IZjgu_�ljm[hijh\h^u� 

JZaghklv�

l_fi_jZ-

lmj�\h^u�\�

g_q_lghf�b�

q_lgghf�

ljm[hijh-

\h^Zo� 

 ∆t, °K 

L_fi_jZ-

lmjZ�\h^u�\�

g_q_lghf�

ljm[hijh-

\h^_�� 

Wi��°K 

L_fi_jZ-

lmjZ�\h^u�

\�q_lghf�

ljm[hijh-

\h^_�� 

Wh��°K 

Khijhlb\e_gb_�

ij_h[jZah\Zl_ey�

l_fi_jZlmju��

mklZgh\e_ggh]h�

\�� 

g_q_lghf�ljm[h�

ijh\h^_��5Wi��Hf 

Khijhlb\e_gb_�

ij_h[jZah\Zl_ey�

l_fi_jZlmju��

mklZgh\e_ggh]h�

\� 

q_lghf�ljm[h�

ijh\h^_�� 

5Wh��Hf 

JZaghklv�kh�

ijhlb\e_gbc�� 

∆5W��Hf 

JZkq_lgh_�

ijbjZs_-

gb_�l_i�

eh\hc�

wg_j]bb 

∆Tj��

FdZe 

JZkq_lgh_�

ijbjZs_-

gb_�fZkku�

\h^u���ijh-

l_dr_c�ih�

g_q_lghfm�

ljm[hijh-

\h^m�� 

∆Jji��l 

JZkq_lgh_�

ijbjZs_-

gb_�fZkku�

\h^u���

ijhl_dr_c�

ih�q_lghfm�

ljm[hijh-

\h^m�� 

∆Jjh��l 

>Zggu_�^ey�\oh^h\�jZkoh^Z�L<F��lbiZ�©Kª�b�©Gª��Kmohc�dhglZdl�b�Bfimevkgh-lhdh\uc��b�ex[uo�-�L<F� 

3 33 30 565,16/113,04 559,26/111,86 5,9/1,18 128,97 9,954 4,982 

5 35 30 569,09/113,83 559,26/111,86 9,83/1,97 148,65 9,946 4,982 

10 40 30 578,9/115,79 559,26/111,86 19,64/3,93 197,82 9,930 4,982 

20 60 40 618/123,61 578,9/115,79 39,1/7,82 342,04 9,838 4,965 

60 100 40 695,5/139,1 578,9/115,79 116,6/23,31 713,85 9,588 4,965 

150 180 30 847,69/169,54 559,26/111,86 288,43/57,68 1426,14 8,872 4,982 

>Zggu_�^ey�\oh^h\�jZkoh^Z�L<F��lbiZ�©>ª��qZklhlguc��-����=p� 

3 33 30 565,16/113,04 559,26/111,86 5,9/1,18 330,16 25,48 12,754 

5 35 30 569,09/113,83 559,26/111,86 9,83/1,97 380,54 25,46 12,754 

10 40 30 578,9/115,79 559,26/111,86 19,64/3,93 506,42 25,42 12,754 

20 60 40 618/123,61 578,9/115,79 39,1/7,82 875,62 25,19 12,71 

60 100 40 695,5/139,1 578,9/115,79 116,6/23,31 1827,46 24,55 12,71 

150 180 30 847,69/169,54 559,26/111,86 288,43/57,68 3650,92 22,71 12,754 

>Zggu_�^ey�\oh^h\�jZkoh^Z�L<F��lbiZ�©Fª��qZklhlguc��-�����=p� 

3 33 30 565,16/113,04 559,26/111,86 5,9/1,18 132,07 10,193 5,102 

5 35 30 569,09/113,83 559,26/111,86 9,83/1,97 152,22 10,185 5,102 

10 40 30 578,9/115,79 559,26/111,86 19,64/3,93 202,57 10,168 5,102 

20 60 40 618/123,61 578,9/115,79 39,1/7,82 350,25 10,074 5,084 

60 100 40 695,5/139,1 578,9/115,79 116,6/23,31 730,98 9,818 5,084 

150 180 30 847,69/169,54 559,26/111,86 288,43/57,68 1460,37 9,085 5,102 

Ijbf_qZgb_��JZkq_lgu_�agZq_gby�\_ebqbg�TS��JSi��JSh�^Zgu�^ey�l_fi_jZlmju�
\h^u�\�bklhqgbd_�oheh^gh]h�\h^hkgZ[`_gby�to\ ��°K���5to\ ������������Hf�� 
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LZ[ebpZ�8. 

JZkq_lgh_�agZq_gb_�^Z\e_gby�� 
Jj��FIZ 

KbeZ�lhdZ��aZ^Z\Z_fZy�k�ihfhsvx�
dZeb[jZlhjZ�3,&�����f: 

0,4 
0,8 
1,2 
1,6 

8 
12 
16 
20 

Ijbf_qZgb_��<�lZ[ebp_���mdZaZgu�agZq_gby�3S�^ey�L<F�k�\_jogbfb�ij_^_eZfb�
^Zlqbdh\�^Z\e_gby�����FIZ�����d]k�kf2���Ijb�^jm]bo�\_jogbo�ij_^_eZo��3S�ke_^m_l�
ijhihjpbhgZevgh�i_j_kqblZlv� 
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Jbk��;���Ijbf_j�ko_fu�kh_^bg_gbc�l_ieh\uqbkebl_ey�L<F�F-�����I-5/2-�F��>�-
�K-6/1,6-4:20,�jZ[hlZxs_]h�kh�kq_lqbdZfb�jZkoh^Z�\h^u��bf_xsbfb�qZklhlguc�

\uoh^�b�baf_jbl_evgh]h�h[hjm^h\Zgby�ijb�ijh\_^_gbb�ih\_jdb� 

������Ih^]hlh\dZ�h[hjm^h\Zgby�^ey�ijh\_^_gby�ih\_jdb�L<F� 

��������H[sb_�iheh`_gby� 
>ey�\uiheg_gby�ih\_jdb�L<F�kh[bjZ_lky�ko_fZ��]^_�^Zlqbdb�jZkoh^Z�\h^u�aZ�

f_gyxlky�bfblZlhjZfb��BfblZlhj�jZkoh^hf_jZ� �kf��Jbk��:��k�\uoh^hf�lbiZ� ©km�
ohc� dhglZdlª� khklhbl�ba� ]_g_jZlhjZ�bfimevkh\�=�-����qZklhlhf_jZ�Q�-����b� j_e_�
JWK��:��h^gZdh�^himklbfh�ijbf_g_gb_�^jm]h]h�bfblZlhjZ��bf_xs_]h�g_h[oh^b�
fu_�oZjZdl_jbklbdb� 
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=_g_jZlhj�bfimevkh\�=�-����^Ze__�ih�l_dklm�-�]_g_jZlhj��bkihevam_lky�^ey�bfb�
lZpbb� jZ[hlu� ^Zlqbdh\� jZkoh^Z� k� bfimevkguf� \uoh^hf��=_g_jZlhj� khklhbl� ba� ��
qZkl_c� 

-kh[kl\_ggh�]_g_jZlhj��ihabpby�����mijZ\eyxsbc�nhjfbjh\Zgb_f�bfimevkh\� 
-[ehd�\ughkghc�]_g_jZlhjZ� �ihabpby�����mkbeb\Zxsbc�\uoh^ghc�kb]gZe�^h�g_�

h[oh^bfh]h�mjh\gy� 
-klZg^ZjlgZy� gZ]jmadZ� ©��Ωª� ]_g_jZlhjZ� �ihabpby� ���� kha^ZxsZy� ghjfZevgu_�

mkeh\by�jZ[hlu�^ey�[ehdZ�\uoh^gh]h� 
QZklhlhf_j�Q�-��� �ihabpby� ���^Ze__�ih�l_dklm� -�qZklhlhf_j��bkihevam_lky�^ey�

kq_lZ�bfimevkh\�]_g_jZlhjZ� 
J_e_�JWK��:� �ihabpby� ���bkihevam_lky�^ey�ij_h[jZah\Zgby�bfimevkh\�gZijy�

`_gby�� \ujZ[Zlu\Z_fuo� ]_g_jZlhjhf�� \� bfimevku� aZfudZgby� kmoh]h� dhglZdlZ��
bfblbjmxsb_� jZ[hlm� ^ZlqbdZ� jZkoh^Z� gZ� ih^Zxs_f� ljm[hijh\h^_�� LZdh_� `_�
JWK��:� �ihabpby� ��� ZgZeh]bqgh�bfblbjm_l� jZ[hlm� ^ZlqbdZ�jZkoh^Z�gZ�h[jZlghf�
ljm[hijh\h^_��Ijb�jZ[hl_�k�ijb[hjZfb�bf_xsbfb�\oh^u�lbiZ�©Gª�j_e_�ba�ko_fu�
bkdexqZxlky�b�\uoh^�]_g_jZlhjZ�ih^dexqZ_lky�d�L<F�g_ihkj_^kl\_ggh� 

FZ]Zabgu� khijhlb\e_gbc� FKJ��F� bfblbjmxl� l_jfhf_lju� khijhlb\e_gby��
ijbq_f�fZ]Zabg�ihabpby����bfblbjm_l�l_jfhf_lj�h[jZlgh]h�ljm[hijh\h^Z��Z�fZ]Z�
abg�ihabpby� ��bfblbjm_l�jZaghklv� khijhlb\e_gbc� l_jfhf_ljh\�ih^Zxs_]h�b�h[�
jZlgh]h� ljm[hijh\h^Z��FZ]Zabg�ihabpby� ���bfblbjm_l� l_jfhf_lj� khijhlb\e_gby�
ljm[hijh\h^Z�oheh^ghc�\h^u��hg�bkihevam_lky�lhevdh�^ey�ih\_jdb�l_ieh\uqbkeb�
l_e_c��bkihevam_fuo�\�hldjulhc� ko_f_� l_iehkgZ[`_gby� k�oheh^gh\h^guf� l_jfh�
f_ljhf�  

Ijbf_qZgb_��I_j_^�ijh\_^_gb_f�ih\_jdb�fZ]Zabgu�khijhlb\e_gbc�k�ih^dex�
q_ggufb�kh_^bgbl_evgufb�ijh\h^Zfb�ke_^m_l�ijh\_jblv�gZ�agZq_gbyo��mdZaZgguo�
\�lZ[ebpZo� ��� ��gZ�ij_^f_l�hlkmlkl\by� agZqbl_evguo�i_j_oh^guo�khijhlb\e_gbc��
dhlhju_�fh]ml�hdZaZlv�\ebygb_�gZ�lhqghklv�baf_j_gby�l_fi_jZlmju� 

�Ijb�ih\_jd_�l_ieh\uqbkebl_e_c�k�rbnjZfb�L<F-���L����ih\_jyxlky�l_gahij_�
h[jZah\Zl_eb�^Z\e_gby��ihabpby����b�����ih^Zq_c�dZeb[jh\Zgguo�agZq_gbc�^Z\e_�
gby�hl�fZghf_ljZ�]jmahihjrg_\h]h�FI����ihabpby����� 

Ijbf_qZgb_��L_gahij_h[jZah\Zl_eb�^Z\e_gby�\�ih^Zxs_f� �ihabpby� ����b�h[�
jZlghf� �ihabpby�����ljm[hijh\h^Zo�ih\_jyxlky�kh\f_klgh�k�wda_fieyjhf�L<F��\�
dhfie_dl� dhlhjh]h� hgb� \oh^yl�� b� ih^dexqZxlky� d� mdZaZgguf� \�nhjfmeyj_�L<F�

\oh^Zf��G_�^himkdZ_lky�aZf_gZ�b�i_j_klZgh\dZ�l_gahij_h[jZah\Zl_e_c�^Z\e_gby�[_a�
ih\lhjghc�dZeb[jh\db�gZ�ij_^ijbylbb-ba]hlh\bl_e_�L<F� 

<� ko_f_� gZ� Jbk��;� ]_g_jZlhj� bfimevkh\� =�-54� �ihabpby� ��� bkihevam_lky� ^ey�
bfblZpbb�jZ[hlu�kq_lqbdh\�jZkoh^Z�k�qZklhlguf�\uoh^hf� 

Kq_lqbd�ijh]jZffguc�j_\_jkb\guc�N������ihabpby����b�]_g_jZlhj�bfimevkh\�
=�-75��ihabpbb 2 ÷ 4��bkihevamxlky�^ey�nhjfbjh\Zgby�aZ^Zggh]h�qbkeZ�bfimevkh\�
gZ�\oh^u�L<F� 

Lmf[e_j� FL-�� �ihabpby� ��� bkihevam_lky� ^ey� hldexq_gby� bfimevkghc�
ihke_^h\Zl_evghklb�bfblZlhjZ�hl�\oh^Z�L<F,�ij_^gZagZq_ggh]h�^ey�ih^dexq_gby�
kq_lqbdZ�jZkoh^Z�gZ�h[jZlghf�ljm[hijh\h^_.  

FZ]Zabgu� khijhlb\e_gbc� FKJ��F� �ihabpbb� �÷12) bfblbjmxl� l_jfhf_lju�
khijhlb\e_gby�>L�÷>L��khhl\_lkl\_ggh� 
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Ijb[hju�ihabpbc���÷15 h[jZamxl�aZ^Zlqbd�lhdZ�gZ�\oh^u�baf_j_gby�^Z\e_gby�
lbiZ� ����� f:�� \� kemqZ_� hlkmlkl\by� mgb\_jkZevgh]h� dZeb[jZlhjZ��FZ]Zabg� �i�����
kem`bl� ^ey� h]jZgbq_gby� b� j_]mebjh\db� lhdZ� hl� bklhqgbdZ� ��<� �i������ Z�fZ]Zabg�
�i����k�mklZgh\e_gguf�agZq_gb_f�khijhlb\e_gby����Hf��b�\hevlf_lj� �i�����h[jZ�
amxl�h[jZaph\uc�fbeebZfi_jf_lj� 

��������GZkljhcdZ�]_g_jZlhjZ�=�-���b�qZklhlhf_jZ�Q�-54. 
GZ� i_j_^g_c� iZg_eb� ]_g_jZlhjZ� � gZ`bfZ_lky� dghidZ� �IHE?�� ^h� aZ`b]Zgby�

\_jog_c�eZfihqdb��GZ`bfZ_lky�dghidZ��K;JHK���=_g_jZlhj�i_j_\h^blky�\�j_`bf�
jmqgh]h�imkdZ��^ey�q_]h�gZ`bfZ_lky�dghidZ�©jmqghcª��k�jbkmgdhf�eZ^hgb�� 

MklZgZ\eb\Z_lky�hljbpZl_evgZy�iheyjghklv�bfimevkh\��^ey�q_]h�gZ`bfZ_lky�
dghidZ� �-8���GZ`bfZ_lky� dghidZ� �IHE?�� ^h� aZ`b]Zgby�gb`g_c� eZfihqdb��MklZ�
gZ\eb\Z_lky�dhwnnbpb_gl���5��^ey�q_]h�gZ`bfZxlky�ihke_^h\Zl_evgh�dghidb��D��b�
�����<bamZevgh�dhgljhebjmxl�mklZgh\dm�gZ�bg^bdZlhj_��D��i_j_^g_c�iZg_eb��MklZ�
gZ\eb\Z_lky�i_jbh^�ih\lhj_gby�bfimevkh\���k_dmg^u��^ey�q_]h�gZ`bfZxlky�ihke_�
^h\Zl_evgh�dghidb��L", "2","0","0���MklZgZ\eb\Z_lky�gme_\Zy�aZ^_j`dZ�aZimkdZ��^ey�
q_]h�gZ`bfZxlky�ihke_^h\Zl_evgh�dghidZ��'���b���jZaZ�dghidZ������MklZgZ\eb\Z_l�
ky�^ebl_evghklv�bfimevkZ���k_dmg^Z��^ey�q_]h�gZ`bfZxlky�dghidb� �τ","1","0","0". 
MklZgZ\eb\Z_lky� Zfieblm^Z� bfimevkZ� �<�� ^ey� q_]h� gZ`bfZxl� ihke_^h\Zl_evgh�
dghidb� �8��� ����������������� GZ`bfZ_lky� dghidZ� �IHE?�� ^h� aZ`b]Zgby� \_jog_c�
eZfihqdb�� =_g_jZlhj� i_j_\h^blky� \� pbdebq_kdbc� j_`bf�� ^ey� q_]h� gZ`bfZ_lky�
dghidZ�©pbdebq_kdbcª� 

�GZ�i_j_^g_c�iZg_eb�qZklhlhf_jZ�i_j_dexqZl_e_f��JH>�J:;HLU��mklZgZ\eb�
\Z_lky�j_`bf� �KMFFBJ�:���>he`_g�[ulv�mklZgh\e_g�j_`bf�qZklhlhf_jZ�k�jmq�
ghc�j_]mebjh\dhc�mjh\gy�^bkdjbfbgZpbb��dghidZ��MJH<�:<L��-�hl`ZlZ���k�\ukh�
dhhfguf� \oh^hf�:� �dghidZ� ���Ω��hl`ZlZ���gbadhc�baf_jy_fhc�qZklhlhc� �dghidZ�
����F=p-�F=p��hl`ZlZ���aZimkdhf�mjh\g_f�ihklhyggh]h�lhdZ��dghidZ��~��hl`ZlZ���
k� mjh\g_f� imkdZ� ihjy^dZ� �<� �dghidZ� ��9-��9�� gZ`ZlZ��� GZ`bfZ_lky� dghidZ�
�K;JHK���<jZsZy�jmqdm��MJH<?GV���^h[_cl_kv�mklhcqb\h]h�h^ghdjZlgh]h�kjZ[Z�
lu\Zgby�qZklhlhf_jZ�gZ�h^bg�bfimevk� ]_g_jZlhjZ��ijbq_f�gZ� aZ^g_f�njhgl_�bf�
imevkZ� 

=_g_jZlhj�mklZgZ\eb\Z_lky�\�j_`bf�jmqgh]h�aZimkdZ��dghidZ��jmqghc��� 
GZ`bfZ_lky��K;JHK��qZklhlhf_jZ� 
Ihke_�kh_^bg_gby�\k_o�qZkl_c�ko_fu�ih\_jdb�b�\uiheg_gby�gZkljhcdb�ijb[h�

jh\�^h�gZqZeZ�ih\_jdb�L<F�^he`gZ�[ulv� k^_eZgZ� \u^_j`dZ� \j_f_gb�g_�f_g__� ��
fbgml�^ey�aZ\_jr_gby�\k_o�i_j_oh^guo�ijhp_kkh\� 

>ey�ih^Zqb�jZaebqgh]h�dhebq_kl\Z�bfimevkh\�gZ�\oh^u�L<F�^himkdZ_lky�hl�
dexqZlv�p_ib� khhl\_lkl\mxs_]h�j_e_�hl� \uoh^Z� ]_g_jZlhjZ�ihke_�nhjfbjh\Zgby�
g_h[oh^bfh]h�dhebq_kl\Z�bfimevkh\� 

Ijb�ih\_jd_�L<F�k�qZklhlguf�\oh^hf�]_g_jZlhj�i_j_\h^blky�\�Z\lhfZlbq_kdbc�
j_`bf� imlzf� gZ`Zlby� dghidb� �pbdebq_kdbc�� �k� jbkmgdhf� djm]Z��� ^ey�
nhjfbjh\Zgby� ihke_^h\Zl_evghklb� bfimevkh\� ��f_Zg^j��� k� qZklhlhc� �� d=p� �^ey�
\oh^h\�lbiZ�–F-��beb�����=p��^ey�\oh^h\�lbiZ�–>-). 
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����>ey�ihemq_gby�qZklhlu���d=p�mklZgZ\eb\Z_lky�dhwnnbpb_gl���2��^ey�q_]h�gZ`b�
fZxlky�dghidb�©Dª�b�©�ª��aZl_f�i_jbh^���-3�k_d�–�gZ`bfZxlky�dghidb�©Lª��©�ª��
©�ª��©�ª�b�^ebl_evghklv����o��-3�k_d�-�dghidb�©�τ », «0», «5», «0». 
����>ey�ihemq_gby�qZklhlu�����=p�mklZgZ\eb\Z_lky�dhwnnbpb_gl���3��>ey�q_]h�gZ�
`bfZxlky�dghidb�©Dª�b�©�ª��aZl_f�i_jbh^���-2�k_d�–�gZ`bfZxlky�dghidb�©Lª��©�ª��
©�ª��©�ª�b�^ebl_evghklv����o��-2�k_d�–�dghidb�©�τ », «0», «5». «0». 
���Ijhqb_�mklZgh\db�]_g_jZlhjZ�=�-���b�ihke_^h\Zl_evghklv�^_ckl\bc�–�l_�`_��qlh�
hibku\Zebkv�jZg__ 
10.7.3.GZkljhcdZ�kq_lqbdZ�N�����b�]_g_jZlhjZ�=�-54. 
���Kq_lqbd� N����� gZkljZb\Z_lky� \� j_`bf� nhjfbjh\Zl_ey� aZ^Zgg]h� qbkeZ�
bfimevkh\��^ey�q_]h�g_h[oh^bfh�k^_eZlv�ke_^mxs__� 
-mklZgh\blv� i_j_dexqZl_ev� jh^Z� jZ[hlu� �KQ?L���� �>?EBL��� \� iheh`_gb_�
�>?EBL����i_j_dexqZl_ev��PBDE����G?IJ?J���\�iheh`_gb_��PBDE��� 
-mklZgh\blv�gZ�i_j_dexqZl_eyo� �G:Q:EVG:Y�MKL:GH<D:��qbkeh� ���� (5240, 
������\�aZ\bkbfhklb�hl�lbiZ�\oh^Z; 
-gZ`Zlv�dghidm��A:IBKV�� 
-gZ`Zlv�dghidm��KL:JL�� 
����=_g_jZlhj�=�-���gZkljZb\Z_lky�\�j_`bf�\g_rg_]h�aZimkdZ�^ey�q_]h�gZ`bfZ_lky�
dghidZ��A:IMKD���", 
-mklZgZ\eb\Z_lky�\j_f_gghc�k^\b]�jZ\guc�gmex� 
-mklZgZ\eb\Z_lky�^ebl_evghklv�bfimevkZ����fdk� Zfieblm^Z��<��^ey�\oh^h\�lbiZ�–
F-��beb�^ebl_evghklv�bfimevkZ�10��fdk��Zfieblm^Z   2,8÷3,2<����^ey�\oh^h\�lbiZ�–
>-). 

 
����IjZ\beZ�ljZgkihjlbjh\Zgby�b�ojZg_gby 

������L<F�ljZgkihjlbjmxl�\k_fb�\b^Zfb�ljZgkihjlZ��djhf_�fhjkdh]h��\�djuluo�
ljZgkihjlguo�kj_^kl\Zo��\�kZfhe_lZo�-�\�]_jf_lbabjh\Zgguo�hlk_dZo���\�khhl\_lkl�
\bb�k�ijZ\beZfb�i_j_\hadb�]jmah\��^_ckl\mxsbfb�gZ�dZ`^hf�\b^_�ljZgkihjlZ� 

������Mkeh\by�ljZgkihjlbjh\Zgby� 
-�debfZlbq_kdb_�mkeh\by�-�ih�]jmii_�ojZg_gby���=HKL������� 
-�f_oZgbq_kdb_�mkeh\by��ljZgkihjlgZy�ljykdZ�k�qbkehf�m^Zjh\�^h�����\�fbgmlm�b�

mkdhj_gb_f�^h����f�k2. 
Ijb�ojZg_gbb�[hevr_�r_klb�f_kyp_\�mkljhckl\h�^he`gh�[ulv�hk\h[h`^_gh�hl�

ljZgkihjlghc�miZdh\db��Mkeh\by�ojZg_gby�\�jZkiZdh\Zgghf�\b^_�-����E��ih�=HKL�
�������H[sb_� lj_[h\Zgby� d� ojZg_gbx� mkljhckl\Z� \� hlZieb\Z_fhf�ojZgbebs_�ih�
=HKL������� 
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���JZaf_s_gb_�b�fhglZ`��ih^]hlh\dZ�d�jZ[hl_ 

 
12����Ko_fu�\dexq_gby�L<F��^ey�jZaebqguo�kljmdlmj�l_iehkgZ[`_gby���hldju�

luo�b�aZdjuluo��ijb\_^_gu�gZ�jbk���÷ jbk��� 
������De_ffgZy�dheh^dZ�bkiheg_gby�L<F� 
Bkihevah\Zgh�khdjZs_gb_�>L�-�^Zlqbd�l_fi_jZlmju� 

LZ[eebpZ��:��De_ffgZy�dheh^dZ�L<F�

bkiheg_gby�L<F��rbnj�-L- 
De_ffZ P_iv 

O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���dhfi_gkZpbhgguc�ijh\h^ 
O�� <h^hf_j���ljm[u�8Q ), «+» 
O�� <h^hf_j���ljm[u�8Q ), «-» 
O�� <h^hf_j���ljm[u�8R ), «+» 
O�� <h^hf_j���ljm[u�8R ), «-» 
O�� L_gah^Zlqbd� ^Z\e_gby� �� ljm[u�

(3Q ���ijh\h^�©Dª�djZkguc� 
O�� L_gah^Zlqbd� ^Z\e_gby� �� ljm[u�

(3Q ���ijh\h^�©;ª�[_euc� 
O�� L_gah^Zlqbd� ^Z\e_gby� �� ljm[u�

(3Q ���ijh\h^�©@ª�`_eluc� 
O�� L_gah^Zlqbd� ^Z\e_gby� �� ljm[u�

(3Q ���ijh\h^�©Aª�a_e_guc� 
O�� L_gah^Zlqbd� ^Z\e_gby� �� ljm[u�

(3R ���ijh\h^�©Dª�djZkguc� 
O�� L_gah^Zlqbd� ^Z\e_gby� �� ljm[u�

(3R ���ijh\h^�©;ª�[_euc� 
O�� L_gah^Zlqbd� ^Z\e_gby� �� ljm[u�

(3R ���ijh\h^�©@ª�`_eluc� 
O�� L_gah^Zlqbd� ^Z\e_gby� �� ljm[u�

(3R ���ijh\h^�©Aª�a_e_guc� 
O�� Ebgby��\blZy�iZjZ��d�:M> 
O�� Ebgby��\blZy�iZjZ��d�:M> 

LZ[ebpZ���;��De_ffgZy�dheh^dZ�L<F�

bkiheg_gby�L<F��rbnj�-4:20- 
De_ffZ P_iv 

O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� 
O� >L��� dhfi_gkZpbhgguc� ijh�

\h^ 
O� >L��� dhfi_gkZpbhgguc� ijh�

\h^ 
O� >L��� dhfi_gkZpbhgguc� ijh�

\h^ 
O�� <h^hf_j���ljm[u�8Q ), «+» 
O�� <h^hf_j���ljm[u�8Q ), «-» 
O�� <h^hf_j���ljm[u�8R ), «+» 
O�� <h^hf_j���ljm[u�8R ), «-» 
O�� g_�bkihevam_lky 
O�� >Zlqbd� ^Z\e_gby� �� ljm[u�

(3Q ),  «+» 
O�� g_�bkihevam_lky 
O�� >Zlqbd� ^Z\e_gby� �� ljm[u�

(3Q ),  «-» 
O�� g_�bkihevam_lky 
O�� >Zlqbd� ^Z\e_gby� �� ljm[u�

(3R ),  «+» 
O�� g_�bkihevam_lky 
O�� >Zlqbd� ^Z\e_gby� �� ljm[u�

(3R ),  «-» 
O�� Ebgby��\blZy�iZjZ��d�:M> 
O�� Ebgby��\blZy�iZjZ��d�:M> 
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G_dhlhju_�dhglZdlu�\�dheh^d_�dhgdj_lgh]h�wda_fieyjZ�L<F�fh]ml�hlkmlkl\h�
\Zlv��_keb�ih^dexq_gb_�khhl\_lkl\mxsbo�^Zlqbdh\�g_�ij_^mkfhlj_gh��hij_^_ey_l�
ky�ih�rbnjm�^Zggh]h�ijb[hjZ�� 

MdZaZgu���\ZjbZglZ�ih^dexq_gby�^Zlqbdh\�^Z\e_gby� 
 --� l_gah^Zlqbdh\�ijhba\h^kl\Z�GIN� ©<ufi_eª� -�^ey�jZ[hlu� \�dhfie_dl_�ijb�

[hjZ��bf_xsbf�rbnj�L<F- -L-2/2.5-�beb�L<F�- -L-4/2.5-; 
 --�^Zlqbdh\� k� lhdh\uf� \uoh^hf� �-���f:� -�^ey�jZ[hlu� kh\f_klgh� k�ijb[hjhf��

bf_xsbf�rbnj�L<F- -4:20-�beb�L<F�- -4:20-.  

LZ[ebpZ�����De_ffgZy�dheh^dZ�L<F�bkiheg_gby�L<F��fh^_ev��D�rbnj�-L- 
De_ffZ P_iv De_ffZ P_iv 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���baf_jbl_evguc�ijh\h^�� O�� g_�bkihevam_lky 
O� >L���baf_jbl_evguc�ijh\h^�� O�� g_�bkihevam_lky 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���baf_jbl_evguc�ijh\h^�� O�� <h^hf_j���ljm[u��8L ), «+» 
O� >L���baf_jbl_evguc�ijh\h^�� O�� <h^hf_j���ljm[u��8L ), «-» 
O� <h^hf_j���ljm[u�8Q ), «+» O�� ��<�^ey�\h^hf_jZ��\�rbnj_�>)  

O�� <h^hf_j���ljm[u�8Q ), «-» O�� ��<�^ey�\h^hf_jZ��\�rbnj_�>) 

O�� <h^hf_j���ljm[u�8R ), «+» O�� <h^hf_j���ljm[u�8Q ), «+» 
O�� <h^hf_j���ljm[u�8R ), «-» O�� <h^hf_j���ljm[u�8Q ), «-» 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3Q ���ijh\h^�©Dª�djZkguc� 
O�� <h^hf_j���ljm[u�8R ), «+» 

O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�
(3Q ���ijh\h^�©;ª�[_euc� 

O�� <h^hf_j���ljm[u�8R ), «-» 

O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�
(3Q ���ijh\h^�©@ª�`_eluc� 

O�� <h^hf_j���ljm[u�8LL ), «+» 

O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�
(3Q ���ijh\h^�©Aª�a_e_guc� 

O�� <h^hf_j���ljm[u�8LL ), «-» 

O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�
(3R ���ijh\h^�©Dª�djZkguc� 

O�� g_�bkihevam_lky 

O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�
(3R ���ijh\h^�©;ª�[_euc� 

O�� g_�bkihevam_lky 

O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�
(3R ���ijh\h^�©@ª�`_eluc� 

O�1 g_�bkihevam_lky 

O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�
(3R ���ijh\h^�©Aª�a_e_guc� 

O�� g_�bkihevam_lky 

O�� Ebgby��\blZy�iZjZ��d�:M> O�� g_�bkihevam_lky 
O�� Ebgby��\blZy�iZjZ��d�:M> O�� g_�bkihevam_lky 
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<GBF:GB?��Ghf_jZ�l_gah^Zlqbdh\�mdZaZgu�\�jZa^_e_�©Dhfie_dlghklvª��Kljh�
]h�kh[ex^Zcl_�khhl\_lkl\b_�ghf_jh\�^Zlqbdh\�b�ljm[��G_�^himkdZ_lky�i_j_klZgh\�
dZ�beb�aZf_gZ�l_gah^Zlqbdh\��bgZq_�ihdZaZgby�^Z\e_gby�;M>ML�G?<?JGUFB� 

������De_ffgZy�dheh^dZ�bkiheg_gby�L<F���Bkihevah\Zgh�khdjZs_gb_�>L�-�^Zl�
qbd�l_fi_jZlmju� 

 

LZ[ebpZ�����De_ffgZy�dheh^dZ�L<F�F�–�����I�–5/2-*-L-4/2,5- 
De_ffZ P_iv De_ffZ P_iv 

O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���dhfi_gkZpbhgguc�ijh\h^ O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���dhfi_gkZpbhgguc�ijh\h^ O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� <h^hf_j���ljm[u�8Q ), «+» O�� Ebgby��\blZy�iZjZ��d�:M> 

O� <h^hf_j���ljm[u�8Q ), «-» O�� Ebgby��\blZy�iZjZ��d�:M> 

O� <h^hf_j���ljm[u�8R ), «+» O�� <h^hf_j���ljm[u�8Q ), «+» 
O�� <h^hf_j���ljm[u�8R ), «-» O�� <h^hf_j���ljm[u��8Q ), «-» 
O�� <h^hf_j���ljm[u�8L ), «+» O�� <h^hf_j���ljm[u�8R ), «+» 
O�� <h^hf_j���ljm[u�8L ), «-» O�4 <h^hf_j���ljm[u�8R ), «-» 
O�� <h^hf_j���ljm[u�8LL ), «+» O�� ��<�^ey�\h^hf_jZ��\�rbnj_�>) 

O�� <h^hf_j���ljm[u�8LL ), «-» O�� ��<�^ey�\h^hf_jZ��\�rbnj_�>) 

O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3Q ���ijh\h^�©Dª�djZkguc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3Q ���ijh\h^�©Dª�djZkguc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3Q ���ijh\h^�©;ª�[_euc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3Q ���ijh\h^�©;ª�[_euc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3Q ���ijh\h^�©@ª�`_eluc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3Q ���ijh\h^�©@ª�`_eluc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3Q ���ijh\h^�©Aª�a_e_guc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3Q ���ijh\h^�©Aª�a_e_guc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3R ���ijh\h^�©Dª�djZkguc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3R ���ijh\h^�©Dª�djZkguc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3R ), ijh\h^�©;ª�[_euc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3R ���ijh\h^�©;ª�[_euc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3R ���ijh\h^�©@ª�`_eluc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3R ���ijh\h^�©@ª�`_eluc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3R ���ijh\h^�©Aª�a_e_guc� 
O�� L_gah^Zlqbd�^Z\e_gby���ljm[u�

(3R ���ijh\h^�©Aª�a_e_guc� 
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������Ih^dexq_gb_�^Zlqbdh\�l_fi_jZlmju� �l_jfhij_h[jZah\Zl_e_c�khijhlb\e_�

gby��d�L<F� 
Ijbf_gy_fu_� kh\f_klgh� k� L<F� l_jfh^Zlqbdb� bf_xl�� dZd� ijZ\beh�� q_luj_o-

dhglZdlgmx�de_ffgmx�dheh^dm��GZ�jbk����mdZaZgZ�gmf_jZpby�de_ff�^ey�l_jfh^Zl�
qbdh\� lbiZ�DLILJ�ijhba\h^kl\Z�:H� �L_jfbdh���<� kdh[dZo� mdZaZg�bghc� \ZjbZgl�
gmf_jZpbb�lh]h�`_�ijhba\h^bl_ey��Gmf_jZpby�bguo�ijhba\h^bl_e_c�fh`_l�hleb�
qZlvky�hl�mdZaZgghc��<�wlhf�kemqZ_�g_h[oh^bfh�h[jZlblvky�\�GIN�©<ufi_eª�beb�d�
bo�[eb`Zcr_fm�ij_^klZ\bl_ex�^ey�ihemq_gby�jZatykg_gbc� 

LZ[ebpZ�����De_ffgZy�dheh^dZ�L<F�F�–�����I-5/2 -*-4:20-6/1,6- 
De_
ffZ 

P_iv De_f
fZ 

P_iv 

O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���dhfi_gkZpbhgguc�ijh\h^ O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���baf_jbl_evguc�ijh\h^�� 
O� >L���dhfi_gkZpbhgguc�ijh\h^ O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� <h^hf_j���ljm[u�8Q ), «+» O�� Ebgby��\blZy�iZjZ��d�:M> 

O� <h^hf_j���ljm[u�8Q ), «-» O�� Ebgby��\blZy�iZjZ��d�:M> 

O� <h^hf_j���ljm[u�8R ), «+» O�� <h^hf_j���ljm[u�8Q ), «+» 
O�� <h^hf_j���ljm[u�8R ), «-» O�� <h^hf_j���ljm[u��8Q ), «-» 
O�� <h^hf_j���ljm[u�8L ), «+» O�� <h^hf_j���ljm[u�8R ), «+» 
O�� <h^hf_j���ljm[u�8L ), «-» O�� <h^hf_j���ljm[u�8R ), «-» 
O�� <h^hf_j���ljm[u�8LL ), «+» O�� ��<�^ey�\h^hf_jZ��\�rbnj_�>) 

O�� <h^hf_j���ljm[u�8LL ), «-» O�� ��<�^ey�\h^hf_jZ��\�rbnj_�>) 

O�� >Zlqbd�^Z\e_gby���ljm[u�
(3LL ),«+» 

O�� >Zlqbd�^Z\e_gby���ljm[u��3Q ),«+» 

O�� >Zlqbd�^Z\e_gby���ljm[u�
(3LL ),«+» 

O�� >Zlqbd�^Z\e_gby���ljm[u��3Q ), «-» 

O�� >Zlqbd�^Z\e_gby���ljm[u��3R ),«+» O�� >Zlqbd�^Z\e_gby���ljm[u��3R ), «-» 
O�� >Zlqbd�^Z\e_gby���ljm[u��3R ), «-» O�� >Zlqbd�^Z\e_gby���ljm[u��3R ), «-» 
O�� g_�bkihevam_lky O�� >Zlqbd�^Z\e_gby���ljm[u��3Q ),«+» 
O�� g_�bkihevam_lky O�� >Zlqbd�^Z\e_gby���ljm[u��3Q ), «-» 
O�� g_�bkihevam_lky O�� >Zlqbd�^Z\e_gby���ljm[u��3L ), «+» 
O�� g_�bkihevam_lky O�� >Zlqbd�^Z\e_gby���ljm[u��3L ),  «-» 
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Baf_jbl_evguc�ijh\h^��

Dhfi_gkbjmxsbc
(lj_lbc��ijh\h^

1(1)

2(2)

3(1)

Rt

Dhgl� P_iv

Baf_jbl_evguc�ijh\h^��

Ko_fZ

4(2) Dhfi_gkbjmxsbc��q_l\_jluc�
ijh\h^���g_�bkihevam_lky�\�L<F  

 
 

Jbk����Ko_fZ�we_dljbq_kdZy�ijbgpbibZevgZy�l_jfh^ZlqbdZ� 

LZ[ebpZ�����De_ffgZy�dheh^dZ�L<F�bkiheg_gby�L<F��fh^_ev��D�rbnj�-4:20- 
De_
ffZ 

P_iv De_
ffZ 

P_iv 

O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���baf_jbl_evguc�ijh\h^�1 O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���baf_jbl_evguc�ijh\h^�� O�� g_�bkihevam_lky 
O� >L���baf_jbl_evguc�ijh\h^�� O�� g_�bkihevam_lky 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���baf_jbl_evguc�ijh\h^�� O�� >L���dhfi_gkZpbhgguc�ijh\h^ 
O� >L���baf_jbl_evguc�ijh\h^�� O�� <h^hf_j���ljm[u��8L ), «+» 
O� >L���baf_jbl_evguc�ijh\h^�� O�� <h^hf_j���ljm[u��8L ), «-» 
O� <h^hf_j���ljm[u�8Q ), «+» O�� ��<�^ey�\h^hf_jZ��\�rbnj_�>)  

O�� <h^hf_j���ljm[u�8Q ), «-» O�� ��<�^ey�\h^hf_jZ��\�rbnj_�>) 

O�� <h^hf_j���ljm[u�8R ), «+» O�� <h^hf_j���ljm[u�8Q ), «+» 
O�� <h^hf_j���ljm[u�8R ), «-» O�� <h^hf_j���ljm[u�8Q ), «-» 
O�� >Zlqbd� ^Z\e_gby� �� ljm[u�

(3Q ),«+» 
O�� <h^hf_j���ljm[u�8R ), «+» 

O�� >Zlqbd�^Z\e_gby���ljm[u��3Q ),«-» O�� <h^hf_j���ljm[u�8R ), «-» 
O�� >Zlqbd� ^Z\e_gby� �� ljm[u�

(3Q ),«+» 
O�� <h^hf_j���ljm[u�8LL ), «+» 

O�� >Zlqbd� ^Z\e_gby� �� ljm[u� �3Q ), 
«-» 

O�� <h^hf_j���ljm[u�8LL ), «-» 

O�� >Zlqbd� ^Z\e_gby� �� ljm[u� �3L ), 
«+» 

O�� >Zlqbd�^Z\e_gby���ljm[u��3R ),«+» 

O�� >Zlqbd�^Z\e_gby���ljm[u��3L ), «-» O�� >Zlqbd�^Z\e_gby���ljm[u��3R ),«-» 
O�� g_�bkihevam_lky O�� >Zlqbd�^Z\e_gby���ljm[u��3LL ),«+» 
O�� g_�bkihevam_lky O�� >Zlqbd�^Z\e_gby���ljm[u��3LL ),«-» 
O�� Ebgby��\blZy�iZjZ��d�:M> O�� >Zlqbd�^Z\e_gby���ljm[u��3R ),«+» 
O�� Ebgby��\blZy�iZjZ��d�:M> O�� >Zlqbd�^Z\e_gby���ljm[u��3R ),  «-» 



DJ:M���������IK 44 

Ijb�ijbf_g_gbb�l_jfh^Zlqbdh\�k��-oijh\h^ghc�de_ffghc�dheh^dhc�dhfi_gkb�
jmxsbc�b�baf_jbl_evgu_�ijh\h^Z�ijbkh_^bgyxlky�iZjZee_evgh�d�de_ff_����ijb�
q_f�kh_^bg_gb_�^he`gh�[ulv�I:YGUF�-�kdjmldb�G?�>HIMKD:XLKY� 

GZ�jbkmgdZo���÷ 15 ihdZaZgh�ih^dexq_gb_�^Zlqbdh\�b�^hihegbl_evgh]h�h[hjm�
^h\Zgby� d� \uqbkebl_ex� L<F� k� lj_oijh\h^ghc� ko_fhc� ijbkh_^bg_gby� ^Zlqbdh\�
l_fi_jZlmju��Ijb�ih^dexq_gbb�l_jfhf_ljh\�ih�^\moijh\h^ghc�ko_f_�g_�bkihev�
ah\Zlv��hklZ\blv�k\h[h^gufb��de_ffu�^ey�ih^dexq_gby�dhfi_gkZpbhgguo�ijh\h�
^h\��Ijb�wlhf�gZ�jZ[hlhkihkh[ghklv�L<F��wlh�g_�hdZau\Z_l�\ebygby��Z�^ey�L<F��

\�dhgnb]mjZpbb�g_h[oh^bfh�A:IJ?LBLV��-oijh\h^gh_�ih^dexq_gb_�l_jfh^Zlqb�
dh\��BG:Q?�ihdZaZgby�[m^ml�G?<?JGUFB� 

>himkdZ_lky�\�h^ghc�ko_f_�bkihevah\Zlv�dZd� �-oijh\h^gh_��lZd�b�lj_oijh\h^�
gh_�\dexq_gb_�l_jfh^Zlqbdh\��H^gZdh�ijb�lZdhc�kblmZpbb�g_bkihevam_fu_�de_f�
fu��-_]h�ijh\h^Z��d�ijbf_jm�^ey�L<F�D���O����O����O����O����ke_^m_l�kh_^bgylv�
iZyghc�i_j_fuqdhc�k�\oh^ghc�de_ffhc��O���O���O���O��khhl\_lkl\_ggh�� 

?keb�bkihevam_lky�lhevdh��-oijh\h^gh_�ih^dexq_gb_�l_jfh^Zlqbdh\� ��lh�fh`�
gh�hklZ\eylv�g_bkihevam_fu_�de_ffu��O����O����O����O����k\h[h^gufb��ijb�wlhf�
ijb�ijh]jZffbjh\Zgbb�dhgnb]mjZpbb�ke_^m_l�aZij_lblv�©Dhfi_gkZpbx�khijhlb\�
e_gby�ebgbbª� 

Ijb� lj_oijh\h^ghf� ih^dexq_gbb� ^himkdZ_lky� bkihevah\Zlv� ex[hc� f_^guc�
]b[dbc�dZ[_ev�djm]eh]h�beb�h\Zevgh]h�k_q_gby�k�lj_fy�`beZfb�H>BG:DH<H=H�
K?Q?GBY�g_�f_g__����d\�ff�dZ`^Zy��>ebgZ�dZ[_ey�^ey�lj_oijh\h^gh]h�ih^dexq_�

��

���

���

��

���

��

���

���

���

��

���

tdn

 
Jbk����=Z[Zjblgu_�b�mklZgh\hqgu_�jZaf_ju�L<F�� 
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gby� g_� [he__� ���f�� Ijb� g_h[oh^bfhklb� ^himkdZ_lky� kjZsb\Zlv� hlj_adb� dZ[_ey�
LHEVDH�I:CDHC���G_�^himkdZ_lky�bkihevah\Zgb_�g_iZygguo�kh_^bg_gbc�� 

G_� ^himkdZ_lky� ijhdeZ^dZ� dZ[_e_c� hl� ^Zlqbdh\� d�L<F� iZjZee_evgh� kbeh\uf�
dZ[_eyf�[eb`_�����f_ljZ��i_j_k_dZlv�kbeh\u_�dZ[_eb�ke_^m_l�ih^�ijyfuf�m]ehf� 

<gbfZgb_�� 
FhglZ`�l_jfhij_h[jZah\Zl_e_c�khijhlb\e_gby�ijb�^\moijh\h^ghf�ih^�

dexq_gbb��\uihegblv�ijh\h^hf�k_q_gb_f�g_�f_g__������d\�ff� 
>ebgZ�ijh\h^Z�g_�[he__��f��JZaghklv�^ebg�ijh\h^h\�g_�[he__���ff� 

 
12����Ih^dexq_gb_�\h^hf_jh\�d�L<F� 
<h^hf_ju� k� ex[uf� lbihf� \uoh^Z�� djhf_� ©kmoh]h� dhglZdlZª��ih^dexqZxlky� d�

L<F� k� kh[ex^_gb_f�iheyjghklb��mdZaZgghc� \� ko_fZo�b�gZ�rbev^bdZo�de_ffguo�
dheh^hd� 

G_�j_dhf_g^m_lky�kh_^bgylv�f_`^m�kh[hc� ©h[sb_ª�ijh\h^Z��l�d��wlh�ihgb`Z_l�
mklhcqb\hklv�d�ihf_oZf��Ijb�ijhdeZ^d_�ijh\h^h\�hl�\h^hf_jh\�iZjZee_evgh�kbeh- 

X5

L<F�

X6
X7

X3
X4
X8

X1
X2
X9

X10"+"
X11"-" G1

X1
X2

X12"+"
X13"-" G2

X1
X2

D
;
@P1
A

X14
X15
X16
X17

D
;
@P2
A

X15
X17

X19
X21

L?IEHIHLJ?;BL?EVt1

t2

P1

P2

t3

G1

G2

Ko_fZ�we_dljbq_kdZy

Ko_fZ�ijbgpbibZevgZy�l_iehkq_lqbdZ�^ey�hldjulhc�kbkl_fu

t1...t3 - l_jfhij_h[jZah\Zl_eb
lbiZ�DLILJ

G1,G2 - \h^hf_ju
P1,P2 - l_gahij_h[jZah\Zl_eb�^Z\e_gby

X22
X23

X1
X2

:M>�IJ

JZat_f�;6��:M>
<b^�k\_jom�

X1 X2
X3 X4

Ijbgl_j

Epson LX300XP1
XP2

XS1

Bgl_jn_ckguc�jZat_f

DZ[_evDJ:M���������

(gZ�[hdh\hc�kl_gd_�dhjimkZ�L<F�

FBGBL?JFBG:E
beb

l_jfbgZe�gZ
hkgh\_�,%0�3&
kh\f_klbfh]h
dhfivxl_jZ

GZ�dhfivxl_j_�KHF�ihjl

(ihke_^h\Zl_evguc�ihjl�

Ljm[hijh\h^�oheh^gh]h�\h^hkgZ[`_gby

L_fi_jZlmjZ

oheh^ghc�\h^u

Ijbf_qZgb_��<f_klh�^ZlqbdZ
^himkdZ_lky�mklZgh\dZ�j_abklb\gh]h
wd\b\Ze_glZ�Ijb�wlhf�bkihevamxlky
O��b�O���de_ffZ�O��g_�bkihevam_lky�

+
-

P2a

+
-

P1a

Ih^dexq_gb_�^Zlqbdh\
k�lhdh\uf�\uoh^hf������f:

L<F��k�rbnjhf
-4:20-

:M>�F Fh^_f

USR Sportster
28.8 ext

X1
X2 XP2

XP1XS1

X18
X19
X20
X21

P1a,P2a - ̂Zlqbdb�^Z\e_gby�k�lhdh\uf�\uoh^hf

:M>�3&X1
X2

XP2

XP1XS1

RS232

COM-
ihjl

IBM PC
- kh\f_klbfuc

dhfivxl_j

1(1)
2(2)
3(1)

t1
Rt

1(1)
2(2)
3(1)

t2
Rt

1(1)
2(2)
3(1)

t3
Rt
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\uf�ijh\h^Zf�b�dZ[_eyf�hgb�^he`gu�[ulv�g_�[eb`_� ����f��K_q_gb_�ijh\h^h\�
ijb�^ebg_�[he__����f�-�g_�f_g__�����d\�ff��ijb�f_gvr_�^ebg_�-�g_�f_g__�����d\�ff� 

FZdkbfZevgZy�^ebgZ�dZ[_ey�^ey�\h^hf_jh\��bf_xsbo�\uoh^� 
--��lbiZ�©kmohc�dhglZdlª�-����f� 
--��lbiZ�©bfimevk�lhdZª�\�rbnj_�L<F�[md\Z�©Gª��-�����f� 

--��qZklhlguc��\�rbnj_�L<F�[md\Z�©Fª��-�����f�� 
--�qZklhlguc�\ukhdhhfguc��ih^h[gh�((0-Q -\�rbnj_�L<F�[md\Z�©>ª��-����f� 
>ey� L<F�� j_dhf_g^m_lky� aZij_lblv� \� dhgnb]mjZpbb� g_bkihevam_fu_� \oh^u�

jZkoh^Z��bgl_]jZlhju�fZkku��k�p_evx�mijhs_gby�bgl_jij_lZpbb�ihdZaZgbc�gZ�bg�
^bdZlhj_�b�\�`mjgZe_� 

������Ih^dexq_gb_�^Zlqbdh\�^Z\e_gby�d�L<F� 
Hkgh\gh_�ijZ\beh�ijb�ih^dexq_gbb�l_gah^Zlqbdh\�-�kljh]h�kh[ex^Zlv�khhl\_l�

kl\b_� f_`^m� ghf_jZfb� ^Zlqbdh\� b� ljm[�� mdZaZggh_� \� jZa^_e_� ©Dhfie_dlghklvª��
L_gah^Zlqbdb� bf_xl�bg^b\b^mZevgmx� dZeb[jh\dm��b�g_� \aZbfhaZf_gy_fu��GZjm�
r_gb_�khhl\_lkl\by�ghf_jh\�ijb\_^_l�d�g_\_jguf�ihdZaZgbyf�^Z\e_gby�gZ�L<F� 

X5

L<F�

X6
X7

X3
X4
X8

X1
X2
X9

X10"+"
X11"-" G1

X1
X2

X12"+"
X13"-" G2

X1
X2

D
;
@P1
A

X14
X15
X16
X17

D
;
@P2
A

X15
X17

X19
X21

L?IEHIHLJ?;BL?EVt1

t2

P1

P2

G1

G2

Ko_fZ�we_dljbq_kdZy�ijbgpbibZevgZy

Ko_fZ�ijbgpbibZevgZy�l_iehkq_lqbdZ�^ey�A:DJULHC�kbkl_fu�l_iehihlj_[e_gby

t1...t3 - l_jfhij_h[jZah\Zl_eb�khijhlb\e_gby
lbiZ�DLILJ

G1,G2 - \h^hf_ju
P1,P2 - l_gahij_h[jZah\Zl_eb�^Z\e_gby��<ufi_e�

X22
X23

X1
X2

:M>�IJ

JZat_f�;6��:M>
<b^�k\_jom�

X1 X2
X3 X4

Ijbgl_j

Epson LX300XP1
XP2

XS1

Bgl_jn_ckguc�jZat_f

DZ[_evDJ:M���������

(gZ�[hdh\hc�kl_gd_�dhjimkZ�L<F�

FBGBL?JFBG:E
beb

l_jfbgZe�gZ
hkgh\_�,%0�3&
kh\f_klbfh]h
dhfivxl_jZ

GZ�dhfivxl_j_�KHF�ihjl

(ihke_^h\Zl_evguc�ihjl�

+
-

P2a

+
-

P1a

Ih^dexq_gb_�^Zlqbdh\�^Z\e_gby
k�lhdh\uf�\uoh^hf������f:

L<F��k�rbnjhf
-4:20-

:M>�F Fh^_f

USR Sportster

28.8 ext

X1
X2 XP2

XP1XS1

X18
X19
X20
X21

P1a,P2a - ̂Zlqbdb�^Z\e_gby�k�lhdh\uf�\uoh^hf

:M>�3&X1
X2

XP2

XP1XS1

RS232

COM-
ihjl

IBM PC
- kh\f_klbfuc

dhfivxl_j

k�\uqbke_gb_f�dhebq_kl\Z�l_ieh\hc�wg_j]bb�ih�IH>:XS?FM�ljm[hijh\h^m

Ijbf_qZgb_��<h^hf_j�*��g_�mqZkl\m_l�\
\uqbke_gbb�dhebq_kl\Z�l_iehlu��b�fh`_l
G?�IH>DEXQ:LVKY�\�wlhc�ko_f_

I_j_fuqdZ

IZygh_ kh_^bg_gb_
(kdjmldZ�g_^himklbfZ��

1(1)
2(2)
3(1)

t2
Rt

1(1)
2(2)
3(1)

t1
Rt
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GZb[he__�qZklh� \klj_qZxsZyky�ijh[e_fZ� -� kdjmqb\Zgb_�ijh\h^h\�^Zlqbdh\�^h�
jZaju\h\� ijh\h^gbdh\�� Ke_^m_l� \\bgqb\Zlv� ^Zlqbdb� ^h� m\yau\Zgby� ijh\h^h\� \�
`]ml�ijb�fhglZ`_��b�h[yaZl_evgh�hklZ\eylv�k\h[h^gmx��g_�m\yaZggmx�\�`]ml��i_l�
ex�ijh\h^Z�g_�f_g__����kf��qlh�iha\hebl�\�[m^ms_f�^_fhglbjh\Zlv�^Zlqbd��gZijb�
f_j�� ^ey�j_\babb� \_glbey��[_a�ih\j_`^_gbc��>Zlqbdb�j_dhf_g^m_lky�ih^dexqZlv�
q_j_a�hl^_evgu_�hlk_qgu_�\_glbeb�b�kh_^bgbl_evgu_�ebgbb��h[_ki_qb\Zxsb_�\u�
ghk�^ZlqbdZ�ba�ahgu�ihlhdZ�]hjyq_]h�\ha^moZ�b�^bZiZahg�jZ[hqbo�l_fi_jZlmj�h]h�
\hj_gguo�\�i������ 

Ijb�ijhdeZ^d_�ijh\h^h\�hl�^Zlqbdh\�^Z\e_gby�iZjZee_evgh�kbeh\uf�ijh\h^Zf�b�
dZ[_eyf�hgb�^he`gu�[ulv�g_�[eb`_�����f��K_q_gb_�ijh\h^h\�ijb�^ebg_�[he__����f�
-�g_�f_g__�����d\�ff��ijb�f_gvr_�^ebg_�-�g_�f_g__�����d\�ff� 

FZdkbfZevgZy�^ebgZ�dZ[_ey�^ey�^Zlqbdh\�^Z\e_gby� 
--��l_gah^Zlqbdb��ijhba\h^kl\Z�GIN�<ufi_e��\�rbnj_�L<F�[md\Z�©Lª�-����f� 
--��k�lhdh\uf�\uoh^hf��-���f:��\�rbnj_�L<F�- «4:20») -�����f� 
<oh^gh_�khijhlb\e_gb_�\uqbkebl_ey�L<F��k�rbnjhf� -4:20-�ih�\oh^Zf�^Z\e_�

gby�����Hf�b����Hf�^ey�L<F�� 
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X5

L<F�

X6
X7

X3
X4
X8

X1
X2
X9

X10"+"
X11"-" G1

X1
X2

X12"+"
X13"-" G2

X1
X2

D
;
@P1
A

X14
X15
X16
X17

D
;
@P2
A

X15
X17

X19
X21

L?IEHIHLJ?;BL?EVt1

t2

P1

P2

G1

G2

Ko_fZ�we_dljbq_kdZy�ijbgpbibZevgZy

Ko_fZ�ijbgpbibZevgZy�l_iehkq_lqbdZ�^ey�A:DJULHC�kbkl_fu�l_iehihlj_[e_gby

t1...t3 - l_jfhij_h[jZah\Zl_eb�khijhlb\e_gby
lbiZ�DLILJ

G1,G2 - \h^hf_ju
P1,P2 - l_gahij_h[jZah\Zl_eb�^Z\e_gby��<ufi_e�

X22
X23

X1
X2

:M>�IJ

JZat_f�;6��:M>
<b^�k\_jom�

X1 X2
X3 X4

Ijbgl_j

Epson LX300XP1
XP2

XS1

Bgl_jn_ckguc�jZat_f

DZ[_evDJ:M���������

(gZ�[hdh\hc�kl_gd_�dhjimkZ�L<F�

FBGBL?JFBG:E
beb

l_jfbgZe�gZ
hkgh\_�,%0�3&
kh\f_klbfh]h
dhfivxl_jZ

GZ�dhfivxl_j_�KHF�ihjl

(ihke_^h\Zl_evguc�ihjl�

+
-

P2a

+
-

P1a

Ih^dexq_gb_�^Zlqbdh\�^Z\e_gby
k�lhdh\uf�\uoh^hf������f:

L<F��k�rbnjhf
-4:20-

:M>�F Fh^_f

USR Sportster

28.8 ext

X1
X2 XP2

XP1XS1

X18
X19
X20
X21

P1a,P2a - ̂Zlqbdb�^Z\e_gby�k�lhdh\uf�\uoh^hf

:M>�3&X1
X2

XP2

XP1XS1

RS232

COM-
ihjl

IBM PC
- kh\f_klbfuc

dhfivxl_j

k�\uqbke_gb_f�dhebq_kl\Z�l_ieh\hc�wg_j]bb�ih�H;J:LGHFM�ljm[hijh\h^m

Ijbf_qZgb_��<h^hf_j�*��g_�mqZkl\m_l�\
\uqbke_gbb�dhebq_kl\Z�l_iehlu��b�fh`_l
G?�IH>DEXQ:LVKY�\�wlhc�ko_f_

I_j_fuqdZ

IZygh_ kh_^bg_gb_
(kdjmldZ�g_^himklbfZ��

1(1)
2(2)
3(1)

t2
Rt

1(1)
2(2)
3(1)

t1
Rt

l_iehkq_lqbdZ�gZ�[Za_�L<F��

 
Jbk�����L<F��\�aZdjulhc�kbkl_f_�l_iehihlj_[e_gby� 



DJ:M���������IK 49 

 
 
 

Jbk�����Ijbf_j�fgh]hdhglmjghc�kbkl_fu�l_iehihlj_[e_gby��b�l_iehkq_lbdZ�gZ�
[Za_�L<F�D-�����I-5/2-�K-2/2,5-L-JK��h[kem`b\Zxs_]h���jZa^_evgh�h[jZ[Zlu�
\Z_fuo�dhglmjZ�l_iehihlj_[e_gby�k�hldjuluf�\h^hjZa[hjhf��k�^hihegbl_evgufb�

\h^hf_jZfb�lmibdh\h]h�=<K�� 
IhdZaZgu�we_dljbq_kdZy�b�l_ieh\Zy�ijbgpbibZevgu_�ko_fu� 

 

X8

L<F�

X7
X28

X6
X5
X27

X4
X3
X24

X2
X1
X23

X9
X10 G1

X1
X2

X11
X12 G2

X1
X2

X33
X34 G3

X1
X2

X35
X36 G4

X1
X2

X29
X30 G5

X1
X2

X37
X38 G6

X1
X2

D
;
@P1
A

X13
X14
X15
X16

D
;
@P2
A

X17
X18
X19
X20

Ko_fZ�we_dljbq_kdZy�ijbgpbibZevgZy

     L?IEHIHLJ?;BL?EV���

    L?IEHIHLJ?;BL?EV���

    L?IEHIHLJ?;BL?EV���

t1

t2

P1

P2

t4

t3

G1

G2

G3

G4

G5 G6
ijbgpbibZevghc
l_iehkq_lqbdZ

Ijbf_j�ko_fu

t1...t4 - l_jfhij_h[jZah\Zl_eb�khijhlb\e_gby
lbiZ�DLILJ

G1...G6 - \h^hf_ju�lbiZ�<KL��Fulbsb�
P1,P2 - l_gahij_h[jZah\Zl_eb�^Z\e_gby��<ufi_e�

X21
X22

JZat_f�;6��:M>
<b^�k\_jom�

X1 X2
X3 X4

l_iehkq_lqbdZ�gZ�[Za_�L<F��fh^_eb��D

1(1)
2(2)
3(1)

t1
Rt

1(1)
2(2)
3(1)

t2
Rt

1(1)
2(2)
3(1)

t3
Rt

1(1)
2(2)
3(1)

t4
Rt

fh^_ev��D

X1
X2

:M>�IJ

Ijbgl_j

Epson LX300XP1
XP2

XS1

:M>�F Fh^_f

USR Sportster

28.8 ext

X1
X2 XP2

XP1XS1

:M>�3&X1
X2

XP2

XP1XS1

RS232

COM-
ihjl

IBM PC
- kh\f_klbfuc

dhfivxl_j
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Jbk�������Ko_fZ�we_dljbq_kdZy�ijbgpbibZevgZy�l_iehkq_lqbdZ�gZ�[Za_�
L<F�F-�����I-5/2-�K-2/2,5-L-JK 

 
 

X24

L<F�

X23
X25

X27
X26
X28

X2
X1
X3

X5
X4
X6

X31
X32 G1

X1
X2

X33
X34 G2

X1
X2

X7
X8 G3

X1
X2

X9
X10 G4

X1
X2

X11
X12 G5

X1
X2

X13
X14 G6

X1
X2

D
;
@P1
A

X37
X38
X39
X40

D
;
@P2
A

X41
X42
X43
X44

   L?IEHIHLJ?;BL?EV���

   L?IEHIHLJ?;BL?EV���

   <H>HIHLJ?;BL?EV��

t1

t2

P1

P2

t4

t3G1

G2

G3 G4

G5

G6

ijbgpbibZevghc
l_iehkq_lqbdZ

Ijbf_j�ko_fu

t1...t4 - l_jfhij_h[jZah\Zl_eb�khijhlb\e_gby lbiZ�DLILJ

G1...G6 - \h^hf_ju�lbiZ�<KL��Fulbsb�

P1,P2 - l_gahij_h[jZah\Zl_eb�^Z\e_gby��<ufi_e�

X29
X30

JZat_f�;6��:M>
<b^�k\_jom�

X1 X2
X3 X4

1(1)
2(2)
3(1)

t1
Rt

1(1)
2(2)
3(1)

t2
Rt

1(1)
2(2)
3(1)

t3
Rt

1(1)
2(2)
3(1)

t4
Rt

  fh^_ev��F

X1
X2

:M>�IJ

Ijbgl_j

Epson LX300XP1
XP2

XS1

:M>�F Fh^_f

USR Sportster

28.8 ext

X1
X2 XP2

XP1XS1

:M>�3&X1
X2

XP2

XP1XS1

RS232

COM-
ihjl

IBM PC
- kh\f_klbfuc

dhfivxl_j

Lmibdh\h_�=<K

   <H>HIHLJ?;BL?EV��

Oheh^gZy�\h^Z

J_]meylhj
l_fi_jZlmju
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�Ko_fu�\dexq_gby�L<F�F-�>-�K-4/2,5-L-Ij�k�jZkoh^hf_jZfb� 
EEM-Q -�8/75$)/2:��>Zgnhkk-DZfkljmi�� 

 

 
  

X24

L<F�F

X23
X25

X27
X26
X28

X2
X1
X3

X5
X4
X6

X31
X32

G1
+

X33
X34

G2

X9
X10 G3

X1
X2

X7
X8 G4

X1
X2

X11
X12 G5

X1
X2

X13
X14 G6

X1
X2

D
;
@P3
A

X15
X16
X17
X18

D
;
@P4
A

X19
X20
X21
X22

t1...t4 - l_jfhij_h[jZah\Zl_eb�khijhlb\e_gby lbiZ�DLILJ

G3...G6 - \h^hf_ju�lbiZ�<KL��Fulbsb�

P1…P4 - l_gahij_h[jZah\Zl_eb�^Z\e_gby��<ufi_e�

X29
X30

JZat_f�;6��:M>
<b^�k\_jom�

X1 X2
X3 X4

-

X35

+

-

X36

G1,G2 - \h^hf_ju�lbiZ�((0�4��8/75$)/2:�

      L?IEHIHLJ?;BL?EV���

   L?IEHIHLJ?;BL?EV���

t1

t2

P1

P2

t4

t3

G1

G2

G3

G4 ijbgpbibZevghc
l_iehkq_lqbdZ

Ijbf_j�ko_fu

      <H>HIHLJ?;BL?EV��

<H>HIHLJ?;BL?EV��

G5

G6

1(1)
2(2)
3(1)

t1
Rt

1(1)
2(2)
3(1)

t4
Rt

1(1)
2(2)
3(1)

t3
Rt

1(1)
2(2)
3(1)

t2
Rt

X1
X2

:M>�IJ

Ijbgl_j

Epson LX300XP1
XP2

XS1

:M>�F Fh^_f

USR Sportster

28.8 ext

X1
X2 XP2

XP1XS1

:M>�3&X1
X2

XP2

XP1XS1

RS232

COM-
ihjl

IBM PC
- kh\f_klbfuc

dhfivxl_j

@P1
A

X37
X38

X40

@P2
A

X41
X42

X44

D
;

X39

D
;

X43

 

Jbk����Ko_fZ�we_dljbq_kdZy�ijbgpbibZevgZy�l_iehkqzlqbdZ�
gZ�hkgh\_�L<F�fh^_ev��F. 
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Jbk����Ko_fZ�we_dljbq_kdZy�ijbgpbibZevgZy�maeZ�mq_lZ�gZ�[Za_�
L<F��fh^_eb��D 

 
������Ijh]jZffgh-ZiiZjZlgu_� kj_^kl\Z� L<F� b�:M>-IJ� �Z^Zil_j� m^Ze_ggh]h�

^hklmiZ��jZkkqblZgu�gZ�jZ[hlm�k�ijbgl_jhf�lbiZ�(SVRQ-/;�����hkh[_gghklvx�dh�
lhjh]h�y\ey_lky�gZebqb_�ihke_^h\Zl_evgh]h�bgl_jn_ckZ�\�klZg^Zjl_�RS-232C. 

GZkljhcdZ�ijbgl_jZ�^ey�jZ[hlu�k�L<F� 
<< Current settings >> 
Character spasing         10 cpi 
Shape of zero               0 
Skip-over-perforation      Off 
Character table             PC 866 
Auto line feed             Off 
Page length                  8  inches 
Auto tear off                Off 

X8

L<F�

X7
X28

X6
X5
X27

X4
X3
X24

X2
X1
X23

X9
X10

G1
+

X11
X12

G2

X33
X34 G3

X1
X2

X35
X36 G4

X1
X2

X29
X30 G5

X1
X2

X37
X38 G6

X1
X2

D
;
@P1
A

X13
X14
X15
X16

D
;
@P2
A

X17
X18
X19
X20

t1...t4 - l_jfhij_h[jZah\Zl_eb�khijhlb\e_gby lbiZ�DLILJ

G3...G6 - \h^hf_ju�lbiZ�<KL ��Fulbsb�

P1,P2 - l_gahij_h[jZah\Zl_eb�^Z\e_gby��<ufi_e�

X21
X22

JZat_f �;6��:M>
<b^�k\_jom�

X1 X2
X3 X4

-

X31

+

-

X32

G1,G2 - \h^hf_ju�lbiZ�((0�4��8/75$)/2:�

  L?IEHIHLJ?;BL?EV

      <H>HIHLJ?;BL?EV�]hj�\h^u

t1

t2

P1

P2

t4

t3

G1

G2

G3

G4

ijbgpbibZevghc

maeZ�mq_lZ�\h^u �b�l_ieZ

Ijbf_j�ko_fu

      <H>HIHLJ?;BL?EV�ohe �\h^u

G5

G6

1(1)
2(2)
3(1)

t1
Rt

1(1)
2(2)
3(1)

t4
Rt

1(1)
2(2)
3(1)

t3
Rt

1(1)
2(2)
3(1)

t2
Rt

fh^_ev��D

X1
X2

:M>�IJ

Ijbgl_j

Epson LX300XP1
XP2

XS1

:M>�F Fh^_f

USR Sportster

28.8 ext

X1
X2 XP2

XP1XS1

:M>�3&X1
X2

XP2

XP1XS1

RS232

COM -
ihjl

IBM PC
- kh\f_klbfuc

dhfivxl_j

P3

P4

H[hjhlgh_�l_iehkgZ[`_gb_

H[hjhlgh_�=<K

H[hjhlgh_�oheh^gh_

\h^hkgZ[`_gb_
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Traktor                       Single 
Interface                     Auto selection ( 10 sec.) 
%LW�UDWH���������������������������ESV��>EY�L<F�����--  4800 bpV��>EY�L<F�� 
Parity                        None 
Date length                 8 bit 
ETX/ACK                  On 
Software                    ESC/P 
Auto CR                    Off 

 
GZ�i_j_^g_c�iZg_eb�ijbgl_jZ�mklZgh\bl_�rjbnl��&RQGHQVHG�� 
�Ko_fZ�ih^dexq_gby�ijbgl_jZ��dZd�ihklhyggh]h�j_]bkljbjmxs_]h�mkljhckl\Z��d�

L<F��bkiheg_gb_�Ij�Jk���q_j_a�:^Zil_j�M^Ze_ggh]h�>hklmiZ�ihdZaZgZ�gZ�Jbk����� 
 

Jbk�����Ih^dexq_gb_�ijbgl_jZ�d�L<F��A^_kv�:M>-Ij�-Z^Zil_j�m^Ze_ggh]h�^hk�
lmiZ�\�bkiheg_gbb�©Ijª� 

 
Ijb�jZ[hl_�L<F�k�ijbgl_jhf��\h�ba[_`Zgb_�ihl_jb�bgnhjfZpbb��ijbgl_j�^he�

`_g�[ulv�\dexq_g�ihklhyggh��l�d��L<F�i_qZlZ_l�ljZkkm�h^bg�jZa�\�qZk��>ey�aZdeZ^�
db�ij_^gZagZq_g�ki_pbZevguc�[eZgd��hg�ihemqZ_lky�jZki_qZldhc�gZ�lhf�`_�ijbgl_�
j_�nZceZ�BLANK.TXT ��kf��^bkd_lm�k�IH���Ke_^mxsb_�qbklu_�[eZgdb�j_dhf_g^m�
_lky�ihemqZlv�dk_jhdhibjh\Zgb_f�i_j\h]h� 

Ijb�hdhgqZgbb�hq_j_^gh]h�ebklZ�\�ijbgl_j_�ke_^mxsbc�ebkl�[mfZ]b�g_h[oh�
^bfh�aZijZ\blv�\�l_q_gbb���qZkh\��ijb�wlhf�ihl_jb�bgnhjfZpbb�g_�[m^_l��Ijb�qZk�
luo�i_j_[hyo�we_dljhkgZ[`_gby�g_h[oh^bfh�ijbf_gylv�bklhqgbd�[_ki_j_[hcgh]h�
we_dljhiblZgby��>ey�ihemq_gby�\g_hq_j_^ghc�kljhdb�j_]bkljbjm_fuo�gZ�ijbgl_j�
^Zgguo�g_h[oh^bfh�i_j_aZimklblv�L<F��ijh\_^y�fZ]gblguf�dexqhf�ih�[hdh\hc�
ih\_joghklb� ijhajZqghc� djurdb� \� f_klZo� mklZgh\db� ]_jdhgZ� ©j_klZjlª�
�kf�jbk��÷���� L<F�� \u\_^_l� ^h� g_kdhevdbo� kljhd� �\� aZ\bkbfhklb� hl� dhebq_kl\Z�
bg^bpbjm_fuo� iZjZf_ljh\� b� nhjfu� ij_^klZ\e_gby� ^Zgguo�� \� khdjZs_gghf� beb�
jZkrbj_gghf� \b^_� –� k� gZbf_gh\Zgb_f� iZjZf_ljh\�� ijZdlbq_kdb� [_a� aZ^_j`db��
L<F��i_qZlZ_l�q_j_a���fbgmlu��bkdmkkl\_ggh�ijb\h^y�[eb`Zcrbc�pbde�jZkqzlZ�d�
ke_^mxs_fm�qZkh\hfm� 

D�L<F�� ex[uo�fh^bnbdZpbc� ^himkdZ_lky� djZldh\j_f_ggh_��gZ� \j_fy�i_qZlb�
hlqzlh\��ih^dexq_gb_�ijbgl_jZ�ijb�ihfhsb�©dhjhldh]hª�dZ[_ey��ihklZ\ey_fh]h�ih�
hl^_evghfm�aZdZam� 

Ijb� kqblu\Zgbb�bgnhjfZpbb� \� l_jfbgZe� Z\lhfZlbq_kdZy�i_j_^ZqZ�^Zgguo�gZ�
ijbgl_j� [ehdbjm_lky�� ihwlhfm� \u\h^�DJ:M���������� beb� dZ[_ev�DJ:M����������

L<F�����Ij O�� O��:M>�Ij220<

Ijbgl_j
EpsonLX300

(O��� (O���

MdZaZgu�ghf_jZ�de_ff�^ey�L<F��
Z�\�kdh[dZo��^ey�L<F�D�  
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^he`_g�ih^dexqZlvky�d�bgl_jn_ckghfm�jZat_fm�L<F�lhevdh�gZ�\j_fy�kqblu\Zgby�
bgnhjfZpbb�\�l_jfbgZe� 

Ih^dexq_gb_�L<F�d�dhfivxl_jm�b�fh^_fm�hkms_kl\ey_lky�ZgZeh]bqgh�kihkh�
[m��ihdZaZgghfm�gZ�Jbk�����ijb�bkihevah\Zgbb�:M>-JK�b�:M>-F�khhl\_lkl\_ggh��
:M>-JK� ^hihegbl_evgh� dhfie_dlm_lky� ki_pbZevguf� i_j_oh^gbdhf�� h[_ki_qb�
\Zxsbf�ih^dexq_gb_�dZd�d�dhfivxl_jm�lZd�b�ijbgl_jm� 

Ijb�g_h[oh^bfhklb�h[t_^bg_gby�]jmiiu�L<F�\�_^bgmx�bgnhjfZpbhggmx�k_lv�
j_dhf_g^m_lky�bkihevah\Zlv�ijb[hju�k_f_ckl\Z�dhgp_gljZlhjh\�D-���dhlhju_�ih�
a\heyxl� k� h^gh]h� ^bki_lq_jkdh]h� dhfivxl_jZ� hkms_kl\eylv� m^Zezggmx� k\yav� k�
g_kdhevdbfb��^h�\hkvfb���\�lhf�qbke_�jZaghlbigufb�ijb[hjZfb�L<F� 
������Ijb�fhglZ`_�Z^Zil_jh\��\oh^ysbo�\�dhfie_dl�L<F��j_dhf_g^m_lky�bkihev�
ah\Zlv�_\jhjha_ldb��lZd�dZd�hgb�bf_xl�]em[hdh_�]g_a^h�^ey�\bedb��b�h[_ki_qb\Zxl�
gZ^_`gmx�f_oZgbq_kdmx�nbdkZpbx�dhjimkZ�Z^Zil_jZ��G_�j_dhf_g^m_lky�bkihevah�
\Zlv�jZa\_l\bl_eb� ��ljhcgbdb��b�l�i����lZd�dZd�hgb�g_�h[_ki_qb\Zxl�g_h[oh^bfhc�
gZ^_`ghklb�dj_ie_gby�b�dhglZdlZ�k�k_lvx�b�aZa_fe_gb_f� 
������Ijb� ih^dexq_gbb� dhfivxl_jZ� d�L<F� q_j_a� \u\h^�DJ:M���������� ke_^m_l�
bkihevah\Zlv� dZ[_ev� 56����� dhlhjuc� bkihevam_lky� ^ey� ijyfh]h� kh_^bg_gby� dhf�
ivxl_jh\��gmev-fh^_fguc���Ko_fZ�_]h�ihdZaZgZ�gZ�jbk���� 

 

Ijbf_qZgb_��<�kdh[dZo�mdZaZgu�ghf_jZ�dhglZdlh\�^ey�jZat_fZ�-��]g_a^h����
SLQ���>ey�k\yab�k�L<F��^hklZlhqgh�p_i_c�hlf_q_gguo�agZdhf����

x»ÅÒ lÄÃÈ� x»ÅÒlÄÃÈ�

5'

7'

'75

576

*1'

'&'

'65

&76

5,

5'

7'

'75

576

*1'

'&'

'65

&76
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�����

�

�

�

�

�

�

�

�

�

À�ÀÄÂÅÒÔÈ»ÆÉ À�dÑ¸ÄºÉ�lrbu����������  

Jbk������DZ[_ev�^ey�k\yab�L<F��k�dhfivxl_jhf�� 
Ko_fZ�we_dljbq_kdZy�ijbgpbibZevgZy� 
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����J_]bkljZpbhgguc�b�]ZjZglbcguc�lZehgu 
������J_]bkljZpbhgguc�lZehg 

M\Z`Z_fuc�AZdZaqbd� 
Ih`ZemcklZ�� aZihegbl_� lZehg� b� hlijZ\vl_� gZ� ij_^ijbylb_-ba]hlh\bl_ev�� IjZ�

\bevgh_�aZiheg_gb_�b�k\h_\j_f_ggZy�hlkuedZ�lZehgZ�g_h[oh^bfu�^ey�ihklZgh\db�
L<F�gZ�]ZjZglbcgh_�h[kem`b\Zgb_� 

<h�ba[_`Zgb_�[_a\ha\jZlghc�mljZlu�lZehgZ�ijb�ihqlh\hc�i_j_kued_�j_dhf_g^m�
_lky�i_j_^�hlkuedhc�k^_eZlv�^m[ebdZl��dk_jhdhibx��lZehgZ� 

M�ba]hlh\bl_ey�lZehg�[m^_l�aZj_]bkljbjh\Zg��j_]bkljZpbhgguc�ghf_j�<u�kfh�
`_l_�magZlv�ih� ex[hfm�ba� l_e_nhgh\�GIN� ©<ufi_eª�beb�q_j_a� aZijhk�ih� we_d�
ljhgghc�ihql_��Ijb�hnhjfe_gbb�hlkuedb�ijb[hjZ�gZ�]ZjZglbcguc�j_fhgl�g_h[oh�
^bfh�kkueZlvky�gZ�j_]bkljZpbhgguc�ghf_j��\�ijhlb\ghf�kemqZ_�fh]ml�\hagbdgmlv�
keh`ghklb�k�]ZjZglbcguf�h[kem`b\Zgb_f�beb�j_fhglhf� 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBebgby�hlj_aZBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

| 
| 
| 
| 
| 
| 
e 
b 
g 
b 
y 
 
h 
l 
j 
_ 
a 
Z 
| 
| 
| 
| 
| 
| 
| 
 

J_]bkljZpbhgguc�lZehg��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
                                              �ijhklZ\ey_lky�ijb�j_]bkljZpbb� 

Ij_^ijbylb_BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
Ihqlh\uc�Z^j_kBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
_________________________________________________________________ 
L_e�nZdkBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB______ 
We_dljhggZy�ihqlZ��H-mail)_______________________________________ 
>ZlZ�aZiheg_gby�lZehgZBBBBBBBBBBBBBBB� 
>ZlZ�\\h^Z�l_iehkq_lqbdZ�\�wdkiemZlZpbxBBBBBBBBBBBBBBBBBBB 
Iheguc�rbnj�L<FBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
AZ\��BBBBBBBBBBBBBBBBBBB____________________________________ 
JZkoh^hf_j��bkihevam_fuc�\�khklZ\_�l_iehkq_lqbdZ� 
����<KL  ��K<:     EEM-Q  ���>J<-1  �>JD-1  
�^jm]hcBBBBBBBBBBBBBBBBBBBBBBB 
�������������������������lbi�jZkoh^hf_jZ� 
Dhebq_kldh�jZkoh^hf_jh\�\�khklZ\_�l_iehkq_lqbdZ__________________ 
AgZq_gby�bfimevkh\�jZoh^hf_jh\ 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBe�bfi 
 
Dhebq_kl\h�ih^dexq_gguo�^Zlqbdh\�l_fi_jZlmjuBBBBBBBBBBB 
>Zlqbdb�^Z\e_gby�ih^dexq_gu"���������-^Z����������-g_l 
Ijbgl_j�k�:M>�ijbf_gy_lky?         -̂ Z����������-g_l 
LjZkkZ�kqblu\Z_lky�k�ihfhsvx�������-FBGBL?JFBG:E:�����������-dhfivxl_jZ 
L<F�jZ[hlZ_l���������-hl^_evgh�����������-\�khklZ\_�bgnhjfZpbhgghc�kbkl_fu 
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�H[hjhlgZy�klhjhgZ�j_]bkljZpbhggh]h�lZehgZ 
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�����=:J:GLBCGUC�L:EHG� 
gZ�j_fhgl�\�l_q_gb_�]ZjZglbcgh]h�kjhdZ 

 
Ij_^ijbylb_�GIN�<ufi_e 
Jhkkby����������KZjZlh\ 
Hdly[jvkdZy��� 
L_ieh\uqbkebl_ey�L<F�aZ\��BBBBBBBBBBBBBB� 
 
 
Ijbh[j_l_gBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB  
�^ZlZ��ih^ibkv�b�rlZfi�hj]ZgbaZpbb��ijhba\_^r_c�ijh^Z`m� 
 
J_]bkljZpbhgguc�ghf_j�]ZjZglbcgh]h�h[kem`b\Zgby�BBBBBBBBBBBBB 
 
<\_^_g�\�wdkiemZlZpbxBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� 

�^ZlZ�b�gZbf_gh\Zgb_�ihlj_[bl_ey� 
 

F�I��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB  
�ih^ibkv�jmdh\h^bl_ey�ij_^ijbylby-ihlj_[bl_ey� 

 
 

F�I�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB  
�ih^ibkv�jmdh\h^bl_ey�ij_^ijbylby��\\h^b\r_]h�\�wdkiemZlZpbx� 

 
 
 
 

--------------------------------------------ebgby�hlj_aZ------------------------------------------- 
 

Dhj_rhd�]ZjZglbcgh]h�lZehgZ 
 

LZehg�batyl�©BBBBBªBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
�^ZlZ��ih^ibkv�b�^he`ghklv� 
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H[hjhlgZy�klhjhgZ�]ZjZglbcgh]h�lZehgZ 
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����K\_^_gby�h�j_deZfZpbyo��ojZg_gbb��g_bkijZ\ghklyo�b�j_fhgl_� 
������K\_^_gby�h�j_deZfZpbyo 

<� kemqZ_� hldZaZ� ijb[hjZ� \� l_q_gb_� ]ZjZglbcgh]h� kjhdZ� g_h[oh^bfh� khklZ\blv�
l_ogbq_kdb�h[hkgh\Zgguc�Zdl�h�j_deZfZpbb�b�k^_eZlv�\uibkdb�ba�jZa^_eh\�©K\b�
^_l_evkl\h�h�ijb_fd_�b�miZdh\d_ª��©Mq_l�jZ[hluª��©Mq_l�l_ogbq_kdh]h�h[kem`b\Z�
gbyª��:dl� k� ijbeh`_gbyfb� ke_^m_l� gZijZ\eylv� ]eZ\ghfm� bg`_g_jm� ba]hlh\bl_ey�
ijb[hjZ� 

K\_^_gby�h�ij_^ty\e_gguo�j_deZfZpbyo�ke_^m_l�j_]bkljbjh\Zlv�\�lZ[e���� 
LZ[ebpZ���� 

>Z�
lZ 

Dhebq_kl\h�qZ�
kh\�jZ[hlu�ijb�
[hjZ�k�gZqZeZ�

wdkiemZlZpbb�^h�
\hagbdgh\_gby�
g_bkijZ\ghklb 

DjZldh_�kh^_j�
`Zgb_�g_bk�
ijZ\ghklb 

>ZlZ�gZ�
ijZ\e_gby�
j_deZfZ�
pbb�b�gh�
f_j�ibkvfZ 

F_ju��ijb�
gylu_�ih�

j_deZfZpbb 

Ijbf_�
qZgb_ 
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������K\_^_gby�h�ojZg_gbb 

LZ[ebpZ��� 
>ZlZ  

mklZgh\db�
gZ�ojZg_�

gb_ 

kgylby�k�ojZ�
g_gby 

Mkeh\by�ojZg_gby >he`ghklv�nZfbeby�b�
ih^ibkv�ebpZ��hl\_lkl�
\_ggh]h�aZ�ojZg_gb_ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   



DJ:M���������IK 61 

 
������K\_^_gby�h�j_fhgl_ 

LZ[ebpZ���� 
   

 
>ZlZ 

    >he`ghklv��nZ�
fbeby�b�ih^�
ibkv�hl\_lkl�
\_ggh]h�ebpZ 

GZbf_�
gh\Z�
gb_�b�
h[hagZ�
q_gb_�
khklZ\�
ghc�
qZklb�

ba^_eby 

Hkgh�
\Zgb_�
^ey�

k^Zqb�\�
j_fhgl 

ihklm�
ie_gby�
\�j_�
fhgl 

\uoh^Z�
ba�j_�
fhglZ 

GZbf_�
gh\Z�
gb_�

j_fhgl�
gh]h�
hj]ZgZ 

Dheb�
q_kl\h�
qZkh\�
jZ[hlu�
^h�j_�
fhglZ 

<b^�
j_fhg�

lZ�
�kj_^�
gbc��

dZiblZe
vguc�b�
l�^�� 

GZbf_�
gh\Z�
gb_�

j_fhgl�
guo�
jZ[hl 

ijh\h�
^b\r_�
]h�j_�
fhgl 

ijb�
gy\r_�
]h�ba�
j_fhg�

lZ 
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����Mq_l�h[kem`b\Zgby�b�jZ[hlu 

������Mq_l�l_ogbq_kdh]h�h[kem`b\Zgby 
LZ[ebpZ��� 

>ZlZ <b^�l_ogbq_kdh]h�h[�
kem`b\Zgby 

AZf_ldb�h�l_ogbq_kdhf�
khklhygbb 

>he`ghklv��nZfbeby�b�
ih^ibkv�hl\_lkl\_ggh�

]h�ebpZ 
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������Mq_l�jZ[hlu 
LZ[ebpZ��� 

Blh]h\uc�mq_l�jZ[hlu�ih�]h^Zf 
 ���B]� BBBBB]� BBBBB] 

F_kypu Dheb�
q_kl\h�
qZkh\ 

Blh]h�k�
gZqZeZ�
wdkiemZ�
lZpbb 

Ih^�
ibkv�
ebpZ��
ijhba�
\h^b\�
r_]h�
mq_l 

Dheb�
q_kl\h�
qZkh\ 

Blh]h�k�
gZqZeZ�
wdkiemZ
lZpbb 

Ih^�
ibkv�
ebpZ��
ijhba�
\h^b\�
r_]h�
mq_l 

Dheb�
q_kl\h�
qZkh\ 

Blh]h�k�
gZqZeZ�
wdkiemZ
lZpbb 

Ih^�
ibkv�
ebpZ��
ijhba�
\h^b\�
r_]h�
mq_l 

yg\Zjv 
 

         

n_\jZev 
 

         

fZjl 
 

         

Zij_ev 
 

         

fZc 
 

         

bxgv 
 

         

bxev 
 

         

Z\]mkl 
 

         

k_gly[jv 
 

         

hdly[jv 
 

         

ghy[jv 
 

         

^_dZ[jv 
 

         

Blh]h 
 

         

 



DJ:M���������IK 64 

 
 

����NhjfZ�ZdlZ�h�\\h^_�ijb[hjZ�\�wdkiemZlZpbx 
ML<?J@>:X 
Jmdh\h^bl_ev 

ij_^ijbylby-aZdZaqbdZ 
.              _____________________________ 

«______»______________________ 
:DL 

k^Zqb�\�wdkiemZlZpbx 
L<F-BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�aZ\��BBBBBBBB__________ 
^h]h\hj��BBBBBBBBBBBBBBBBBBBBBB��]h^�\uimkdZBBBBBBBBBB 
©BBBBBBªBBBBBBBBBBBBBBBBBBBB�]� 
�^ZlZ�khklZ\e_gby�ZdlZ� 
 
Fu�� gb`_ih^ibkZ\rb_ky�� ij_^klZ\bl_ey� AZdZaqbdZ� BBBBBBBBBBBBBBBBBBBBBBBBBB�
_______________________________________________________________________ 
�gZbf_gh\Zgb_�ij_^ijbylby-aZdZaqbdZ� 
b�ij_^klZ\bl_eb�Bkihegbl_eyBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
_______________________________________________________________________ 
�gZbf_gh\Zgb_�ij_^ijbylby-bkihegbl_ey� 
khklZ\beb�gZklhysbc�:dl�\�lhf��qlh�k�©BBBªBBBBBBBBBBBB]�ih�©BBBªBBBBBBBBBB]��
ijh\_^_gu�jZ[hlu�ih�\\h^m�\�wdkiemZlZpbx�L<F�aZ\��BBBBBBBBBBBB��ih�^h]h\hjm�
�BBBBBBBBBBBBBBB� 
��<g_rg__� khklhygb_� L<F�� kh[ex^_gb_� mkeh\bc� ljZgkihjlbjh\Zgby� b� ojZg_�
gbyBBB�
________________________________________________________________________
______________________________________________________________________ 
���Khhl\_lkl\b_�dhfie_dlZ�ihklZ\dbBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
���Khhl\_lkl\b_�mkeh\bc�wdkiemZlZpbb�lj_[h\Zgbyf�iZkihjlZBBBBBBBBBBB________ 
_______________________________________________________________________ 
��Khhl\_lkl\b_�lj_[h\Zgbc�iZkihjlZ�ijb�fhglZ`_�BBBBBBBBBBBBBBBBBBBBBBBBBBBB�
_______________________________________________________________________ 
���I_j_q_gv�h[mq_ggh]h�i_jkhgZeZBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
_______________________________________________________________________ 
_______________________________________________________________________ 
��� Ebph�� hl\_lkl\_ggh_� �ih� ijbdZam�� aZ� kh^_j`Zgb_� b� wdkiemZlZpbx� L<F�

_________ 
_______________________________________________________________________ 
�IjbdZa��BBBBBBB�hl�BBBBBBBBBBB�l_e�BBBBBBBBBBBBBBBBBBBBBBB� 
���GZebqb_�h[t_dlh\hc� �p_oh\hc��bgkljmdpbb�ih�hojZg_�ljm^Z�b�l_ogbd_�[_ahiZk�
ghklb� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �Ml\_j`^_gZ��
©BBBBªBBBBBBBBBB]�� 
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��� Kh^_j`Zgb_� ^hihegbl_evguo� jZ[hl�� ijh\_^_gguo� ijb� aZimkd_�
________________ 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
____________________________________________________________________ 
��L<F�ijh\_j_g�ih�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
_______________________________________________________________________  
�i_j_qbkeblv�imgdlu�iZkihjlZ��b�iheghklvx�khhl\_lkl\m_l�lj_[h\Zgbyf�iZkihjlZ� 
����L<F�aZ\��BBBBBBBBBBBBBBBBBB�ijbgyl�\�wdkiemZlZpbx��:dl�khklZ\e_g�\�^\mo�
wda_fieyjZo��bf_xsbo�h^bgZdh\mx�xjb^bq_kdmx�kbem� 
 
 

HL�BKIHEGBL?EY         HL�A:D:AQBD: 
___________________         __________________ 
___________________         __________________ 
©BBBªBBBBBBBBBBBBB�]�       ©BBBªBBBBBBBBBBBBB�]� 

 
F�I�             F�I� 
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����K\b^_l_evkl\h�h�ijb_fd_�b�miZdh\d_ 
 

L<F�BBBBBBBBBBBBB________________________________    
    �iheguc�rbnj�L<F� 

 
 

AZ\��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 

khhl\_lkl\m_l�lj_[h\Zgbyf�l_ogbq_kdbo�mkeh\bc� �DJ:M���������LM�b�ijbagZg�
]h^guf� d� � wdkiemZlZpbb��Dhfie_dl� ihklZ\db� L<F� mdZaZg� \� jZa^_e_� ©Dhfie_dl�
ghklvª� 

 
>ZlZ�\uimkdZ�b�miZdh\db������BBBB�BBBBBBBBBBBBBBBBBB�������] 
 
F�I  ____________________________________________________________ 
                    �Ih^ibkb�b�nZfbebb�ebp��hl\_lkl\_gguo�aZ�ijb_fdm�b�miZdh\dm� 

 
 

AZ\h^kdZy��l_klh\Zy��dhgnb]mjZpby��lhevdh�^ey�L<F��� 
 

 
Ijbf_qZgb_�� Ihabpby� hlf_q_ggZy� � ^ey� jZkoh^hf_jh\� k� qZklhlguf� \oh^hf������

(-F-) –�fZdkbfZevguc�jZkoh^�\�l�q��khhl\_lkl\mxsbc�\oh^ghfm�kb]gZem�����=p� 
 

Hlf_ldb�h�ih\_jd_ 
>ZlZ J_amevlZl�ih\_jdb NBH�ih\_jyxs_]h Ih^ibkv�b�de_

fh 
�ih\_jbl_ey 

    
    
    
    

Bgl_]jZlhju�fZkku�\h^u 
 hld�

ko 
aZd�
ko 

hihj�
l_jf 

dhg- 
lmj 

^_ck�
l\b_ 

Eblj�bfi� Lbi�
\oh^Z 

1  o  Lo 1 +   
2 o  Lo 1 -   
3 o  Lo 2 +   
4 o  Lo 2 -   
5 o  Lo 3 +   
6 o  Lo 3 -   

>Zlqbdb�l_fi_jZlmju 
 dhgkl >L� >L� >L� >L� 
L�  o    
L�   o   
L�  o    
L�    o  
L�  o    
L�     o 
L�      
Lo      

dhgkl� �������������°K 
 

 ^Z g_l 
IhqZkh\Zy�i_qZlv  o 
3-oijh\h^gu_��>L  o 
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���Dhfie_dlghklv� 
Dhfie_dl�ihklZ\db�L<F�i_j_qbke_g�\�lZ[ebp_���� 

LZ[ebpZ���� 
H[hagZq_gb_ GZbf_gh\Zgb_�b�rbnj AZ\��ghf_j Dhe� 
DJ:M��������� L_ieh\uqbkebl_ev�L<F  

 
1 

DJ:M��������� Dexq�fZ]gblguc� [�g 2 
 =_jfh\\h^�k�]Zcdhc�b�miehl�

gbl_evghc�\lmedhc 
[�g  

 Dhfie_dl�l_jfhij_h[jZah\Z�
l_e_c�khijhlb\e_gby� 

  

�DJ:M���������� L_gahij_h[jZah\Zl_ev�^Z\e_�
gby��^ey�mklZgh\db�gZ���ljm�
[hij�� 

  

�DJ:M��������� L_gahij_h[jZah\Zl_ev�^Z\e_�
gby��^ey�mklZgh\db�gZ���ljm�
[hij�� 

  

�DJ:M��������� L_gahij_h[jZah\Zl_ev�^Z\e_�
gby��^ey�mklZgh\db�gZ���ljm�
[hij�� 

  

�DJ:M��������� L_gahij_h[jZah\Zl_ev�^Z\e_�
gby��^ey�mklZgh\db�gZ���ljm�
[hij�� 

  

�DJ:M��������� DZ[_ev [�g 1 
�DJ:M��������� DZ[_ev [�g 1 
 >bkd_lZ�k�IH [�g  

    
DJ:M��������� :M>-JK   
DJ:M���������-01 :M>-IJ   
DJ:M���������-02 :M>-F   
DJ:M���������IK� L_ieh\uqbkebl_ev�fZehih�

lj_[eyxsbc�L<F��IZkihjl 
[�g 1 

DJ:M���������>�� L_ieh\uqbkebl_ev�fZehih�
lj_[eyxsbc�L<F��Jmdh\h�
^kl\h�ihevah\Zl_ey 

[�g 1 

DJ:M���������> L_ieh\uqbkebl_ev�fZehih�
lj_[eyxsbc�L<F��J_dhf_g�
^Zpbb�ih�ijbf_g_gbx 

[�g 1 

DJ:M���������>�� Ijh]jZffZ�©Dhgnb]mjZlhjª   
DJ:M���������>�� Ijh]jZffZ�©Dhgnb]mjZlhjª�

Jmdh\h^kl\h�ihevah\Zl_ey 
  

 MiZdh\dZ [�g 1 
Ijbf_qZgb_��Ihabpbb��hlf_q_ggu_�agZqdhf�����ihklZ\eyxlky�ih�aZdZam 
Ihabpby��hlf_q_ggZy�agZqdhf�����ihklZ\ey_lky�gZ�^bkd_l_�k�IH� 
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Ijbeh`_gb_�������Ko_fu�lbih\uo�kbkl_f�l_iehkgZ[`_gby�^ey�dhgnb]mjbjh�
\Zgby�l_ieh\uqbkebl_e_c�L<F�� 

 

��73/�HldjulZy�kbkl_fZ�k�\h^hkqzlqbdZfb�\�ih^Zxs_f�b�h[jZlghf�ljm[hijh\h^Zo� 
dM=M1-M2;  dW=M1(h(T1)-h(Tx))-M2(h(T2)-h(Tx)). 
 

2.TPL HldjulZy�kbkl_fZ�k�baf_j_gb_f�l_iehihlj_[e_gby�ih�ih^Zxs_fm�ljm[hijh�
\h^m�b�k�dhgljhevguf�jZkoh^hf_jhf�\�h[jZlghf�ljm[hijh\h^_� 
T]\k=Th[j;  dM=M5 dW=M1(h(T1)-h(T2))+M5(h(T2)-h(Tx)). 
 
��73/� HldjulZy� kbkl_fZ� k� baf_j_gb_f� l_iehihlj_[e_gby� ih� h[jZlghfm�
ljm[hijh\h^m�b�k�dhgljhevguf�jZkoh^hf_jhf�\�ih^Zxs_f�ljm[hijh\h^_. 
7]\k 7ih^Zqb� dM=M5 dW=M5(h(T2)-h(Tx))-M2(h(T1)-h(T2)). 

1.TPL

2.TPL, 3.TPL
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��73/�AZdjulZy�kbkl_fZ�k�baf_j_gb_f�l_iehihlj_[e_gby�ih�ih^Zxs_fm�ljm[hijh�
\h^m�b�k�dhgljhevguf�jZkoh^hf_jhf�\�h[jZlghf�ljm[hijh\h^_� 
dW=M1(h(T1)-h(T2)). 
��73/� AZdjulZy� kbkl_fZ� k� baf_j_gb_f� l_iehihlj_[e_gby� ih� ih^Zxs_fm�
ljm[hijh\h^m�b�k�dhgljhevguf�jZkoh^hf_jhf�\�ih^Zxs_f�ljm[hijh\h^_. 
dW=M2(h(T1)-h(T2)). 

��73/�AZdjulZy�kbkl_fZ�k�baf_j_gb_f�l_iehihlj_[e_gby�ih�ih^Zxs_fm�ljm[hijh�
\h^m�b�h^ghljm[gh_��k�j_]bkljZpb_c�fZkku��=<K�k�dhgljhevguf�jZkoh^hf_jhf�\�
ih^Zxs_f�ljm[hijh\h^_� 
dW=M2(h(T1)-h(T2)); 0]\k Fo\k 0�. 

4.TPL5.TPL4.TPL, 5.TPL

6.TPL
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��73/�AZdjulZy�kbkl_fZ�k�baf_j_gb_f�l_iehihlj_[e_gby�ih�ih^Zxs_fm�ljm[hijh�
\h^m��dhgljhevguf�jZkoh^hf_jhf�\�h[jZlghf�ljm[hijh\h^_�b�h^ghljm[gh_��k�j_]b�
kljZpb_c�fZkku��=<K� 
dW=M1(h(T1)-h(T2)); F]\k Fo\k 0�. 
 

 
��73/�H^ghljm[gu_�=<K�b�O<K. 
F]\k F1=V1*ρ(T1); Fo\k F� 9�ρ(Tx). 
 

8.TPL

7.TPL

Oheh^gZy

\h^Z
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��73/�HldjulZy�kbkl_fZ�k�baf_j_gb_f�Lo\� 
dW=M1(h(T1)-h(T3)-M2(h(T1)-h(T3)); F]\k F�-F�. 

10.TPL >\Z�g_�k\yaZgguo�dhglmjZ�l_iehkgZ[`_gby��i_j\uc�-�hldjuluc��\lhjhc�aZ�
djuluc��k�baf_j_gb_f�l_iehihlj_[e_gby�ih�ih^Zxs_fm�ljm[hijh\h^m�b�dhgljhev�
guf�jZkoh^hf_jhf�gZ�h[jZlghf�ljm[hijh\h^_� 
dW1=M1(h(T1)-h(Tx))-M2(h(T2)-h(Tx));  0]\k M1-M2 dW2=M3(h(T3)-h(T4)). 
 
11.TPL >\Z�g_�k\yaZgguo�dhglmjZ�l_iehkgZ[`_gby��i_j\uc�-�hldjuluc��\lhjhc�aZ�
djuluc��k�baf_j_gb_f�l_iehihlj_[e_gby�ih�ih^Zxs_fm�ljm[hijh\h^m�b�dhgljhev�
guf�jZkoh^hf_jhf�gZ�ih^Zxs_f�ljm[hijh\h^_� 
dW1=M1(h(T1)-h(Tx))-M2(h(T2)-h(Tx));  0]\k M1-M2 dW2=M4(h(T3)-h(T4)). 

9.TPL

10.TPL, 11TPL
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16.TPL�>\Z�g_�k\yaZgguo�hldjuluo�dhglmjZ�l_iehkgZ[`_gby� 
dW1=M1(h(T1)-h(Tx))-M2(h(T2)-h(Tx));  M]\k�=M1-M2; 
dW2=M3(h(T3)-h(Tx))-M4(h(T4)-h(Tx));  M]\k� M3-M4. 

12.TPL >\Z� g_� k\yaZgguo� aZdjuluo� dhglmjZ� k� baf_j_gb_f� l_iehihlj_[e_gby� ih�
ih^Zxs_fm�ljm[hijh\h^m�b�k�dhgljhevgufb�jZkoh^hf_jZfb�\�h[jZlguo�ljm[hijh�
\h^Zo�         dW1=M1(h(T1)-h(T2));  dW2=M3(h(T3)-h(T4)). 
 
13.TPL >\Z� g_� k\yaZgguo� aZdjuluo� dhglmjZ� k� baf_j_gb_f� l_iehihlj_[e_gby� ih�
ih^Zxs_fm�ljm[hijh\h^m��<�i_j\hf�dhglmj_�dhgljhevguc�jZkoh^hf_j�gZ�ih^Zq_��
\h�\lhjhf�-�gZ�h[jZld_�    dW1=M2(h(T1)-h(T2));  dW2=M3(h(T3)-h(T4)). 
 
14.TPL >\Z� g_� k\yaZgguo� aZdjuluo� dhglmjZ� k� baf_j_gb_f� l_iehihlj_[e_gby� ih�
ih^Zxs_fm�ljm[hijh\h^m��<�i_j\hf�dhglmj_�dhgljhevguc�jZkoh^hf_j�gZ�h[jZld_��
\h�\lhjhf�-�gZ�ih^Zq_�    dW1=M1(h(T1)-h(T2));  dW2=M4(h(T3)-h(T4)). 
 
15.TPL >\Z� g_� k\yaZgguo� aZdjuluo� dhglmjZ� k� baf_j_gb_f� l_iehihlj_[e_gby� ih�
ih^Zxs_fm� ljm[hijh\h^m ljm[hijh\h^m�b� k� dhgljhevgufb� jZkoh^hf_jZfb� \�ih�
^Zxsbo�ljm[hijh\h^Zo�   dW1=M2(h(T1)-h(T2));  dW2=M4(h(T3)-h(T4)). 

12.TPL, 13.TPL, 14.TPL, 15.TPL

16.TPL
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17.TPL�>\Z�g_�k\yaZgguo�hldjuluo�dhglmjZ�b�bgl_]jZlhjZ�fZkku�XBC. 
dW1=M1(h(T1)-h(Tx))-M2(h(T2)-h(Tx));  M]\k�=M1-M2;  Mo\k1=M5; 
dW2=M3(h(T3)-h(Tx))-M4(h(T4)-h(Tx));  M]\k� M3-M4;  Mo\k� M6. 
 

���73/� H^bg� aZdjuluc� dhglmj� k� baf_j_gb_f� l_iehihlj_[e_gby� ih� ih^Zxs_fm�
ljm[hijh\h^m��dhgljhevguf�jZkoh^hf_jhf�gZ�h[jZlghf�ljm[hijh\h^_�b�lmibdh\hc�
=<K�      dW=M1(h(T1)-h(T2));  0o\k 0]\k 9�ρ(T3). 

17.TPL

18.TPL
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���73/�H^bg�hldjuluc�dhglmj�k�hl[hjhf�\�lmibdh\mx�=<K��j_]bkljZpb_c�fZkk�
=<K��O<K�b�l_fi_jZlmju�\ha^moZ�   dW=M1(h(T1)-h(Tx))-M2(h(T2)-h(Tx)); 
0]\k 9�ρ(T3) ; 0o\k 9�ρ(Tx). 
 

20.TPL <ZjbZgl�lmibdh\hc�=<K�k�ih^h]j_\hf�hl�[hce_jZ� 
dW=M1(h(T1)-h(T2));  M]\k Mo\k=V1*ρ(T1). 

19.TPL

20.TPL
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22.TPL H^ghdhglmjgZy�hldjulZy� k�hl[hjhf�^ey�=<K�j_]meylhjhf� l_fi_jZlmju�b�
hl^_evguf�l_jfhf_ljhf�=<K��dhgljhevguc�jZkoh^hf_j�gZ�ih^Zxs_f�ljm[hijh\h^_. 
dW=M2(h(T1)-h(T2))+M3(h(T3)-h(Tx)). 
 
25.TPL H^ghdhglmjgZy�hldjulZy� k�hl[hjhf�^ey�=<K�j_]meylhjhf� l_fi_jZlmju�b�
hl^_evguf�l_jfhf_ljhf�=<K��dhgljhevguc�jZkoh^hf_j�gZ�h[jZlghf�ljm[hijh\h^_� 
dW=M1(h(T1)-h(T2))+M3(h(T3)-h(Tx)). 

24.TPL H^ghdhglmjgZy�hldjulZy�kbkl_fZ�k�dhgljhevguf�jZkoh^hf_jhf�gZ�h[jZl�
ghf�ljm[hijh\h^_��gh�k�\h^hf_jhf�gZ�jZa[hj_� 
dW=M1(h(T1)-h(T2))+M3(h(T2)-h(Tx)). 
 
21.TPL H^ghdhglmjgZy�hldjulZy�kbkl_fZ�k�j_]bkljZpb_c�fZkk�ih^ibldb�b�oheh^�
ghc�\h^u� 
dW=M1(h(T1)-h(Tx))-M2(h(T2)-h(Tx)). 

22.TPL, 25.TPL

21.TPL, 24.TPL

ih^ibldZ

Oheh^gZy

\h^Z
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23.TPL H^ghdhglmjgZy�aZdjulZy�kbkl_fZ�k�dhgljhevguf�jZkoh^hf_jhf�gZ�ih^Zq_�b�
h^ghljm[ghc�=<K� 
dW=M2(h(T1)-h(T2))+M3(h(T3)-h(Tx)). 
 
27.TPL H^ghdhglmjgZy�hldjulZy�^\molmibdh\Zy�=<K� 
dW1=M1(h(T1)-h(T2))-M2(h(T2)-h(Tx));  dM1=M1-M2; 
dW2=M3(h(T3)-h(Tx));       dM2=M3. 
 

26.TPL >\modhglmjgZy�kbkl_fZ��i_j\uc�dhglmj�hldjuluc� \lhjhc�dhglmj�– 
�lmibdh\Zy�=<K�k�baf_j_gb_f�l_fi_jZlmj�oheh^ghc�b�]hjyq_c�\h^u� 
dW1=M1(h(T1)-h(T2))+(M1-M2)(h(T2)-h(Tx));  dM1=M1-M2; 
dW2=M3(h(T3)-h(T4));         dM2=M3. 

23.TPL, 27.TPL



DJ:M���������IK 77 

 

 
28.TPL H^ghdhglmjgZy�aZdjulZy�k�dhgljhevguf�\h^hf_jhf�gZ�h[jZlghf�ljm[hijh�
\h^_�b�h[hjhlgh_�=<K� 
dW=M1(h(T1)-h(T2))+M3(h(T3)-h(Tx))-M4(h(T4)-h(Tx));  dM=M3-M4. 
 

29.TPL H^ghdhglmjgZy�aZdjulZy�k�dhgljhevguf�\h^hf_jhf�gZ�ih^Zxs_f�ljm[h�
ijh\h^_�b�h[hjhlgh_�=<K� 
dW=M2(h(T1)-h(T2))+M3(h(T3)-h(Tx))-M4(h(T4)-h(Tx));  dM=M3-M4. 

28.TPL

29.TPL
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30.TPL
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30.TPL >\Z�g_�k\yaZgguo�dhglmjZ��h^bg-hldjuluc�k�^\mfy�h[jZlgufb�ljm[hijh\h�
^Zfb��\lhjhc�-�aZdjuluc�k�^\mfy�ih^Zxsbfb�b�h^ghljm[gZy�=<K� 
dW1=M1(h(T1)-h(Tx))-(M2+M4)(h(T2)-h(Tx));   dM1=M1-M2-M4; 
dW2=(M3+M5)(h(T3)-h(T4));  0o\k V6*ρ(Tx). 
 
31.TPL H^bg�aZdjuluc�dhglmj�k�dhgljhevguf�jZkoh^hf_jhf�gZ�ih^Zq_�b�lmibdh�
\h_�=<K�gZ�ljb�ihlj_[bl_ey� 
dW1=M2(h(T1)-h(T2));    dW2=M3(h(T4)-h(T3)). 
 

 
 
Ljb�k\yaZgguo�hldjuluo�dhglmjZ�-�lbih\Zy�ih\_jhqgZy�dhgnb]mjZpby�gZ�ijbf_j_�
L<F�D-�����I-5/2-�F-�K-6/1,6-4:20 
 
dW1=M1(h(T1)-h(Tx))-M2(h(T2)-h(Tx)) 
dW2=M3(h(T3)-h(Tx))-M4(h(T4)-h(Tx)) 
dW3=M5(h(T5)-h(Tx))-M6(h(T6)-h(Tx)) 
dM1=M1-M2 
dM2=M3-M4 
dM5=M5-M6 
Dhgnb]mjZpbb�k�gZa\Zgbyfb��khhl\_lkl\mxsbfb�rbnjm�\Zr_]h�ijb[hjZ�^he`gu�
aZ]jm`Zlvky�\�L<F��i_j_^�ih\_jdhc� 
 
��G_�aZ[u\Zcl_�khojZgblv�jZ[hqmx�dhgnb]mjZpbx�i_j_^�aZibkvx�ih\_jhqguo�dhg�
nb]mjZpbc� 

2M 4C 6P .T P L
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Ijbeh`_gb_������K\h^gZy�lZ[ebpZ�l_ogbq_kdbo�oZjZdl_jbklbd 
l_ieh\uqbkebl_e_c�k_f_ckl\Z�L<F� 

 
H[sb_�oZjZdl_jbklbdb�l_ieh\uqbkebl_e_c�L<F����LZ[ebpZ���� 

� H[sb_�oZjZdl_jbklbdb L<F� L<F� 
1 Kj_^gbc�kjhd�kem`[u��g_�f_g__�e_l 10 10 
2 =ZjZglbcguc�kjhd�kh�^gy�\\h^Z�\�wdkiemZlZpbx��e_l 4 4 
3 F_`ih\_jhqguc�bgl_j\Ze��e_l 4 4 
4 =ZjZglbcguc�kjhd�ojZg_gby�\�miZdh\d_�ba]hlh\bl_ey 

kh�^gy�ba]hlh\e_gby��g_�[he__�f_kyp_\ 
12 12 

5 IblZgb_� Z\lhghfgh_� hl� \kljh_ggh]h� bklhqgbdZ�
iblZgby 

+ + 

6 Kjhd�^h�aZf_gu�[ZlZj_b�Z\lhghfgh]h�iblZgby��e_l 
���������������������������������������������L<F�-«�K 
���������������������������������������������L<F�«�F-4/2,5-L-JK 

5  
6-10 

5 
7 Kjhd�khojZg_gby�jZ[hlhkihkh[ghklb�ihke_�mklZgh\-

db�bg^bdZlhjZ�³iblZgb_�fZeh´��g_�f_g__�g_^_ev 
4 4 

8 Kjhd� khojZg_gby� Zjob\Z� ihke_� hldexq_gby�
�bajZkoh^h\Zgby��[ZlZj_b��e_l 

G_�khojZ�
gy_lky 

10 

9 JZ[hqbc� ^bZiZahg� l_fi_jZlmju� hdjm`Zxs_c� kj_^u�
ijb� \eZ`ghklb� ^h� ��� �� [_a� dhg^_gkZpbb� \eZ]b��
]jZ^�K 

+1÷+50 +1÷+50 

10 >bZiZahg� l_fi_jZlmju� hdjm`Zxs_c� kj_^u� ijb�
ljZgkihjlbjh\d_�b�ojZg_gbb���]jZ^�K 

Fbgmk���÷ 
÷+50 

Fbgmk���÷ 
÷+50 

11 =Z[Zjblgu_�jZaf_ju��^ebgZ��rbjbgZ��\ukhlZ����kf ��o��o�� ��o��o�� 
12 FZkkZ��g_�ij_\urZ_l�d] 1 1 
13 Ijh]jZffbjm_fZy�dhjj_dpby�kbkl_fZlbq_kdhc�ih]-

j_rghklb�b�g_ebg_cghklb�jZkoh^hf_jh\��bgl_ee_d-
lmZebaZpby���ih�^Zgguf��ihemq_gguf�gZ�ijheb\hq-
guo�kl_g^Zo�\�g_kdhevdbo�lhqdZo�\k_]h�^bZiZahgZ�
jZkoh^h\� 

G_l ?klv 

14 Dhjj_dpby�kbkl_fZlbq_kdhc�ih]j_rghklb�baf_j_gby�
jZaghklb� jZkoh^h\� ^ey� iZju� jZkoh^hf_jh\� iml_f�
\\h^Z�dhjj_dlbjmxsbo�dhwnnbpb_glh\��ihemq_gguo�
gZ� ijheb\hqguo� kl_g^Zo�� eb[h� gZ� f_kl_�
wdkiemZlZpbb�jZkoh^hf_jh\��Z^ZilZpby). 

G_l ?klv 

15 <u\h^�gZ�lZ[eh�^ey�\bamZevgh]h�kqblu\Zgby� 
�AZ\h^kdhc�k_jbcguc�ghf_j 
�<j_fy�jZ[hlu�ijb[hjZ��qZk 
�<j_fy�j_Zevgh_���qZk���fbg���k_d� 
L_fi_jZlmjZ�l_iehghkbl_ey��]jZ^�K���^ey�qbkeZ�gblhd 
�L_fi_jZlmjZ�oheh^ghc�\h^u��]jZ^�K��^ey�gblhd 
L_ieh\Zy�gZ]jmadZ��=dZe�qZk��^ey�qbkeZ�dhglmjh\ 
�L_ieh\Zy�wg_j]by��=dZe���^ey�qbkeZ�dhglmjh\ 

 
- 
+ 
- 
2 
1 
2 
1 

 
+ 
+ 
+ 
6 
� 
6 
� 

� H[sb_�oZjZdl_jbklbdb L<F� L<F� 
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15  ���FZkkZ�\h^u��l��^ey�qbkeZ�gblhd 
���>Z\e_gb_��FIZ��^ey�qbkeZ�gblhd 
���Dh^u�Z\lh^bZ]ghklbdb��ijb�g_rlZlguo�kblmZpbyo 

1 
2 
+ 

3 
6 
+ 

16 <_^_gb_�Zjob\Z�kj_^g_qZkh\uo�^Zgguo�\�l_q_gb_����
kmlhd� 
�aZ�ihke_^gb_�����qZkh\� 
���L_fi_jZlmj 
���>Z\e_gbc 
���GZdhie_gguo�fZkk�\h^u 
���AgZq_gbc�dh^h\�kZfh^bZ]ghklbdb�khklhygby�L<F 
L_ieh\Zy�wg_j]by�jZkkqblu\Z_lky�kZfbf�L<F�ihke_�
dZ`^h]h� baf_j_gby� �jZa� \� �� fbgmlu�� beb�
dhfivxl_jhf�ih�^Zgguf�ba�Zjob\Z�aZ�ex[hc�i_jbh^� 

 
 
 

+ 
+ 
+ 
+ 
 

 
 
 

+ 
+ 
+ 
+ 
 

17 I. Kqblu\Zgb_�bgnhjfZpbb�\[ebab�L<F� 
1) <bamZevgh_�k�@DB�^bkie_y� 
2) Fbgbl_jfbgZehf�\�h[t_f_����kmlhd 
3) Fbdjhl_jfbgZehf�\�h[t_f_����kmlhd 
4) IhjlZlb\guf�dhfivxl_jhf�\�h[t_f_����kmlhd 
5) Ijbgl_jhf�_`_qZkguo�^Zgguo 
II ��Kqblu\Zgb_�bgnhjfZpbb�gZ�m^Ze_gbb�hl�L<F� 
�������^h������f� 
1) GZ� ijbgl_j� q_j_a� Z^Zil_j� m^Ze_ggh]h� ^hklmiZ�

©:M>-Ijª 
2) GZ�JK-dhfivxl_j�q_j_a�Z^Zil_j�m^Ze_ggh]h�^hk�

lmiZ�©:M>-JKª�beb�dhgp_gljZlhj�©D�ª 
III �� Kqblu\Zgb_� bgnhjfZpbb� � gZ� g_h]jZgbq_gghf�
m^Ze_gbb�hl�L<F� 
1) Q_j_a� Z^Zil_j� m^Ze_ggh]h� ^hklmiZ� ©:M>-Fª� b�

fh^_f gZ�IBM PC-dhfivxl_j 
Q_j_a�fbgbl_jfbgZe�gZ�ijbgl_j�beb�gZ� 
 IBM PC-dhfivxl_j 

 
+ 
+ 
- 
+ 
+ 
+ 
 
 

+ 
 

+ 
 
 

+ 
 

+ 

 
+ 
- 
+ 
- 
+ 
+ 
 
 

+ 
 

+ 
 
 

+ 
 
- 

18 Ijh]jZffbjm_fZy� �b� i_j_ijh]jZffbjm_fZy� ��

kljmdlmjZ� L<F� ^ey� dhgdj_lguo� dhglmjh\� kbkl_f�
l_iehihlj_[e_gby� 

        -         + 

19 <hafh`ghklv� kha^Zgby� fgh]hdZgZevguo�
bgnhjfZpbhgguo�kbkl_f� 
1) k[hj� ^Zgguo� k� bgnhjfZpbhgghc� ]jmiiu� ^h� �-b�

L<F-…-JK�q_j_a�dhgp_gljZlhj�³D�´�gZ�,%0�3&-
dhfivxl_j 

2) k[hj� ^Zgguo� gZ� k_j\_j� q_j_a�fh^_fu�� IBM PC-
dhfivxl_ju�ba�jZkq_lZ�g_�[he__�����L<F-…-JK 

��������gZ�h^bg�dhfivxl_j 

+ 
 
 

+ 
 
 

+ 

+ 
 
 

+ 
 
 

+ 
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Ijbf_gbfhklv�^Zlqbdh\�^ey�ihkljh_gby�l_iehkq_lqbdh\�k�L<F 

LZ[ebpZ���� 
                             JZkoh^hf_ju L<F

3 
L<F
5 

Rbnj��
\oĥ Z�ijb��
aZdZa_�L<F 

   
 
 
 
  
1 
 
 
 
 
  
2 
 
 
 
 
  
3 
 
 
 
  
4 
 
 
 
  
5 
 
 
 
 

Ex[u_�jZkoh^hf_ju�]hjyq_c�b�oheh^ghc�\h^u�
�djuevqZlu_��lmj[bggu_��mevljZa\mdh\u_��\boj_\u_��
we_dljhfZ]gblgu_��dhjbhebkh\u_���bf_xsb_�
bfimevkguc�beb�qZklhlguc�\uoh^ghc�kb]gZe��
m^h\e_l\hjyxsbfb�ke_^mxsbf�lj_[h\Zgbyf� 
-bfimevkguc�\�\b^_�aZfudZgby�³kmoh]h�dhglZdlZ´�k�
khijhlb\e_gb_f�\�aZfdgmlhf�khklhygbb�g_�[he__�������
���Hf�b�^ebl_evghklvx�aZfdgmlh]h���jZahfdgmlh]h�
khklhygbc�g_�f_g__������k��i_jbh^�ke_^h\Zgby�g_�f_g__�
�����k��fZdkbfZevgZy�^ebgZ�dZ[_ey�-����f� 
 
-bfimevkguc�\�\b^_�aZfudZgby�³kmoh]h�dhglZdlZ´�k�
khijhlb\e_gb_f�\�aZfdgmlhf�khklhygbb�g_�[he__�����
����Hf�b�^ebl_evghklvx�aZfdgmlh]h�khklhygby�g_�
f_g__����fk��i_jbh^�ke_^h\Zgby�g_�f_g__�����fk��
fZdkbfZevgZy�^ebgZ�dZ[_ey�-����f� 
 
-bfimevkguc�k�Zfieblm^hc�bfimevkh\�lhdZ�hl���^h����
���f:�\�gZ]jmad_�k�khijhlb\e_gb_f������dHf�ijb�^eb�
l_evghklb�bfimevkZ��������fk��i_jbh^�ke_^h\Zgby�g_�
f_g__������k��fZdkbfZevgZy�^ebgZ�dZ[_ey�- 300�f� 
 
-qZklhlguc�k�Zfieblm^hc�bfimevkh\�lhdZ�hl���^h�������
f:�\�gZ]jmad_�khijhlb\e_gb_f������dHf�ijb�^ebl_ev�
ghklb�bfimevkZ�g_�f_g__�����fk��i_jbh^�ke_^h\Zgby�g_�
f_g__�����fk��fZdkbfZevgZy�^ebgZ�dZ[_ey�- 300�f� 
 
-qZklhlguc�k�\uoh^hf�lbiZ�©hldjuluc�dhee_dlhjª��k�
khijhlb\e_gb_f�\�aZfdgmlhf�khklhygbb�g_�[he__���������
��dHf�ijb�^ebl_evghklb�aZfdgmlh]h�khklhygby�������
fk�b�qZklhl_�g_�[he__�����=p� 
fZdkbfZevgZy�^ebgZ�dZ[_ey�- 10�f 

 
 
 
 
 

+ 
 
 
 
 
 
- 
 
 
 
 
 

+ 
 
 
 
 

+ 
 
 
 
 
 

+ 
 
 
 

 
 
 
 
 

+ 
 
 
 
 
 

+ 
 
 
 
 
 

+ 
 
 
 
 

+ 
 
 
 
 
 

+ 
 
 
 

 
 
 
 
 

-K- 
 
 
 
 
 

-I- 
 
 
 
 
 

-G- 
 
 
 
 

-F- 
 
 
 
 
 

->- 

 

>Zlqbdb�l_fi_jZlmju ^ebgZ�dZ[_ey�
g_�[he__���f 

Ijbf_qZgb_ 

L_jfhf_lju�khijhlb\e_gby�ih�=HKL������ 
-ijb�^\moijh\h^ghf�ih^dexq_gbb�ijh\h^hf�
k_q_gb_f�g_�f_g__�������d\�ff 
-ijb�lj_oijh\h^ghf�ih^dexq_gbb�ijh\h^hf�
k_q_gb_f�g_�f_g__�������d\�ff 

 
 
7 
 

300 

GZijbf_j�� 
DLILJ-01, 
LIL-1-3-���I 
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>Zlqbdb�^Z\e_gby ^ebgZ�dZ[_ey�
g_�[he__���f 

Ijbf_qZgb_ 

L_gahij_[jZah\Zl_eb�^Z\e_gby�GIN�
©<ufi_eª�ih�JB;X������������LM 
Ij_h[jZah\Zl_eb�^Z\e_gby�k�mgbnbpbjh-
\Zgguf�lhdh\uf�\uoh^hf�����–�����f: 

 
20 
 

300 

 
 
GZijbf_j�� 
DJL��KZinbj 

 
������������L_ogbq_kdb_�oZjZdl_jbklbdb��L<F���������������������LZ[ebpZ���� 

L<F��ihklZ\eyxlky�lhevdh�k�\_khf�bfimevkZ�hl�jZkoh^hf_jh\� �e� ������f3�q�^ey�
\ZjbZglh\�k�qZklhlguf�\oh^hf�–F-�ijb�fZdkbfZevghc�qZklhl_���d=p����Mqzl�nZdlb�
q_kdh]h� agZq_gby�bfimevkZ�ijb�kqblu\Zgbb�ihdZaZgbc�k�L<F��ijhba\h^blky�im�
lzf�bkdmkkl\_ggh]h�i_j_ghkZ�aZiylhc�gZ�g_h[oh^bfh_�qbkeh�agZdh\��Ijb�kqblu\Z�
gbb� ^Zgguo� l_jfbgZevguf� dhfivxl_jhf�� fbgbl_jfbgZehf� beb� jZ[hl_� k� L<F��

jZkqzlu�ijhba\h^ylky�k� aZijh]jZffbjh\Zggufb�ihevah\Zl_e_f�bklbggufb� agZq_�
gbyfb�\_kZ�bfimevkZ�hl�jZkoh^hf_jh\��������������������������������LZ[ebpZ���� 

� ������������L_ogbq_kdb_�oZjZdl_jbklbdb L<F� L<F� 
                           L_ieh\Zy�wg_j]by   
1 >bZiZahg�jZkq_lZ�ihlj_[e_gghc�l_ieh\hc�wg_j]bb��=dZe        0 - 

1’000’000 
      0 - 
1’000’000 

2 NhjfZl�bg^bdZpbb�ihlj_[e_gghc�l_ieh\hc�wg_j]bb 
gZjZklZxsbf�blh]hf�k�fhf_glZ�\dexq_gby�L<F��=dZe 

0– 
999999,9
9999999 

0-
999999,9
9999999 

>ey�
L<F-     

-����I- 
-5/1,5- 

1,5 
0,7 
0,5 

>ey�
L<F-    

-����I- 
-5/2- 

2 
1 

0,5 

3 Ij_^_e�^himkdZ_fhc�hkgh\ghc�hlghkbl_evghc�ih]j_r-
ghklb�\uqbke_gby�l_ieh\hc�wg_j]bb�ijb�jZaghklb�
l_fi_jZlmj�\�ih^Zxs_f�b�h[jZlghf�ljm[hijh\h^_� 
�Ijb�klZl�oZjZdl_jbklbd_�^ZlqbdZ�l_fi_jZlmju�����I� 
                                             5 – 10   ]jZ^�K��g_�[he__�% 
                                           10 –������]jZ^�K��g_�[he__�� 
                                           20 –�����]jZ^�K��g_�[he__�% 
 

�Ijb�klZl�oZjZdl_jbklbd_�^ZlqbdZ�l_fi_jZlmju�����I� 
 

                                             3 – 10   ]jZ^�K��g_�[he__�% 
                                           10 –������]jZ^�K��g_�[he__�� 
                                           20 –�����]jZ^�K��g_�[he__�% 

>ey�L<F-����I-3/1 
 

1 
0,7 
0,5 

                      L_ieh\Zy�fhsghklv��gZ]jmadZ�   
4 >bZiZahg� jZkq_lZ� l_ieh\hc� fhsghklb� �gZ]jmadb���

=dZe�qZk 
    0,001 – 
    1’000 

   0,001 – 
   1’000 

5 NhjfZl�bg^bdZpbb�l_ieh\hc�fhsghklb��=dZe�qZk 0-999,999 0-999,999 
6 
 
 
 

Ih]j_rghklv� jZkq_lZ� l_ieh\hc� fhsghklb� khhl\_l-
kl\m_l�ih]j_rghklb�\uqbke_gby�l_ieh\hc�wg_j]bb� 

 
Kf�i�� 

 
Kf�i�� 

         FZkku�\h^u��ijhl_drb_�ih�ljm[hijh\h^Zf L<F� L<F� 
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7 Dhebq_kl\h�ljm[hijh\h^h\�kh�kq_lqbdZfb�\h^u����rl�         2         6 
8 >bZiZahg�baf_j_gby�fZkku�\h^u���l         0 – 

1’000’000 
        0 – 
1’000’000 

9 NhjfZl�bg^bdZpbb�fZkku�\h^u���l 0-999999, 
 9999999 

0-999999, 
 9999999 

10 Ij_^_e� ^himkdZ_fhc� hlghkbl_evghc� ih]j_rghklb�
baf_j_gby� fZkku� \h^u� �[_a� mq_lZ� ih]j_rghkl_c�
ij_h[jZah\Zl_e_c�jZkoh^Z����� 

 
   ± 0,5 

 
    ± 0,5 

 JZkoh^u�\h^u�ih�ljm[hijh\h^Zf   
11 Dhebq_kl\h�ljm[hijh\h^h\�kh�kq_lqbdZfb�\h^u���rl�         2         6 
12 >bZiZahg� baf_j_gby� jZkoh^Z� \h^u� \� ijyfhf�

ljm[hijh\h^_���l�qZk 
        0 – 
     10000 

        0 – 
     10000 

13 >bZiZahg� baf_j_gby� jZkoh^Z� \h^u� \� h[jZlghf�
ljm[hijh\h^_���l�qZk 

        0 – 
10000 

         0 – 
10000 

14 Dhebq_kl\h� bgl_j\Zeh\� jZkoh^ghc� oZjZdl_jbklbdb� ^ey�
bgl_ee_dlmZebaZpbb�\�^bZiZahg_�������– 100) % 

        - 6 

15 Dhebq_kl\h� lhq_d� jZkoh^ghc� oZjZdl_jbklbdb� ^ey�
Z^ZilZpbb 

- 6 

16 NhjfZl� bg^bdZpbb� jZkoh^Z� \h^u� \� ijyfhf�
ljm[hijh\h^_���l�qZk 

999,999 I_j_�
f_gguc 

17 NhjfZl� bg^bdZpbb� jZkoh^Z� \h^u� \� h[jZlghf�
ljm[hijh\h^_���l�qZk 

999,999 I_j_�
f_gguc 

18 Ih]j_rghklv� \uqbke_gby� kj_^g_]h� jZkoh^Z� \h^u� [_a�
mq_lZ�ih]j_rghkl_c�jZkoh^hf_jh\���� 

±0,5 ±0,5 

19 I_jbh^bqghklv�\uqbke_gby�jZkoh^Z���fbg 3 3 
 
 

                               L_fi_jZlmjZ L<F� L<F� 
20 >bZiZahg�baf_j_gby�l_fi_jZlmju�l_iehghkbl_ey��]jZ^�K 

>bZiZahg�baf_j_gby�l_fi_jZlmju�\ha^moZ��]jZ^�K 
0 – 180 

- 
0 – 180 
fbgmk��

÷120 
21 NhjfZl�bg^bdZpbb�l_fi_jZlmju��]jZ^�K 0–999.9 0 – 999.9 
22 Ij_^_e� ^himkdZ_fhc� Z[khexlghc� ih]j_rghklb�

baf_j_gby� l_fi_jZlmju� \h^u� �[_a� mq_lZ� ih]j_rghkl_c�
ij_h[jZah\Zl_e_c�l_fi_jZlmju���]jZ^�K 

± 0.2 ± 0.2 

23 >bZiZahg�baf_j_gby�jZaghklb�l_fi_jZlmj��]jZ^�K 
 

0 – 180 0 – 180 

24 NhjfZl�bg^bdZpbb�jZaghklb�l_fi_jZlmj��]jZ^�K 0– 999.99 0 – 
999.99 

25 Ij_^_e� ^himkdZ_fhc� Z[khexlghc� ih]j_rghklb�
baf_j_gby�jZaghklb�l_fi_jZlmj���]jZ^�K 

±0,07 ±0,07 

26 
 

I_jbh^bqghklv� \uqbke_gby� l_fi_jZlmj� b� bo� jZaghklb���
fbg� 

3 3 

                            >Z\e_gb_ L<F� L<F� 
27 >bZiZahg�baf_j_gby�^Z\e_gby���FIZ 0 – 2,5 0 – 2,5 



DJ:M���������IK 87 

28 NhjfZl�bg^bdZpbb�^Z\e_gby���FIZ 0 – 9,99 0 – 
9,9999 

29 Ij_^_e� ^himkdZ_fhc� ijb\_^_gghc� hlghkbl_evghc��
ih]j_rghklb� baf_j_gby� ^Z\e_gby� \h^u� �[_a� mq_lZ�
ih]j_rghklb�ij_h[jZah\Zl_ey�^Z\e_gby���� 

± 1 ± 1 

30 I_jbh^bqghklv�baf_j_gby�^Z\e_gby���fbg� 60������ ���beb�� 
                                  <j_fy   
31 <j_fy�jZ[hlu�ijb[hjZ��qZk� 0 - 100000 0 – 

100000 
32 <j_fy�j_Zevgh_ - + 
33 >ZlZ��j_ZevgZy - + 
34 <j_fy�jZ[hlu�ijb[hjZ�\�rlZlghf�j_`bf_���qZk� - + 
35 Ih]j_rghklv�\uqbke_gby�\j_f_gb��� 0,1 0,1 

 
 
 
 
Ijbeh`_gb_�������I_j_q_gv�^hihegbl_evgh]h�h[hjm^h\Zgby��ihklZ\ey_fh]h�

GIN�<UFI?E�ih�hl^_evguf�aZdZaZf�^ey�kh\f_klghc�jZ[hlu�k�l_ieh\uqbk�
ebl_eyfb�L<F� 

 
FBGBL?JFBG:Elf������DJ:M��������� 
FBDJHL?JFBG:Elf������DJ:M��������� 
DHGP?GLJ:LHJ�D����DJ:M��������� 
IJBGL?J�EPSON LX-300 
FH>?F�USR Sportster 36.6 external beb�kh\f_klbfuc�k�gbf� 
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Ijbeh`_gb_�� 
AZy\db�gZ��ijbh[j_l_gb_�L<F�^he`gu�[ulv�gZijZ\e_gu�ih�Z^j_km� 
GIN��<ufi_e����������Jhkkby��KZjZlh\��me�Hdly[jvkdZy������ 
l_e�nZdk�������-28-4383,28-4771,28-4779,28-4285, e-mail vympel@mail.saratov.ru  
Ijbf_j�aZibkb�L<F�ijb�aZdZa_� 
�L_ieh\uqbkebl_ev� fZehihlj_[eyxsbc� L<F-4/���I-5/2-�>-�K-2/2.5-L-Ij-D�

DJ:M���������LM�� 
Ko_fZ�khklZ\e_gby�mkeh\gh]h�h[hagZq_gby�\uqbkebl_ey�L<F� 

  L<F ������I ������> ��K �������L �Ij �D
1 2 3 4 5 6 7 8 9  

��KhdjZs_ggh_�gZbf_gh\Zgb_��L<F�^ey�L<F���L<F�D�beb�L<F�F�^ey�L<F�� 
���Dhebq_kl\h�\oh^h\�^ey�l_jfhf_ljh\���2*, 3 , 4, 7��klZlbq_kdZy�oZjZdl_jbklbdZ�

l_jfhf_ljh\�����I����I�� 
���FbgbfZevgh�^himklbfZy�jZaghklv�l_fi_jZlmj�\h^u�\�ih^Zxs_f�b�h[jZlghf�

ljm[hijh\h^Zo� ��ih]j_rghklv�\uqbke_gby�l_ieh\hc�wg_j]bb� �5/2�^ey� ���I��3/1* -
^ey����I�� 

����� Dhebq_kl\h� b� lbi� \oh^h\� ih^dexq_gby� jZkoh^hf_jh\� \h^u�� >-� >Zgnhkk-
DZfkljmi�((0-Q-ULTRAFLOW; K�-�kmohc�dhglZdl��lmj[bggu_�b�djuevqZlu_�jZk�
oh^hf_ju��� G-g_� k\yaZggu_� ]Zev\Zgbq_kdb� \oh^u� bfimevkh\� lhdZ� ��-���f:� hl�
kq_lqbdh\�jZkoh^Z�\h^u�lbiZ�K<:��F-qZklhlgu_�\oh^u�hl�kq_lqbdh\�jZkoh^Z�\h^u� 

>himklbfh_�h[s__�dhebq_kl\h�\oh^h\�jZkoh^Z�–������beb����ijbq_f��dhebq_kl\h�
\oh^h\�ex[h]h�lbiZ�fh`_l�[ulv� �����beb� ���GZijbf_j�� -�>-�F-�G�beb� -�>-�K-�b�
l�i��>ey�L<F��himkdZ_lky�pbnjZ����khhl\_lkl\mxsZy�dhebq_kl\m�\oh^h\�jZkoh^Z� 

���Dhebq_kl\h� �2��b�ij_^_e�baf_j_gby�ij_h[jZah\Zl_e_c�^Z\e_gby� �1.0** , 1.6** , 
2.5FIZ���^himklbfh_�dhebq_kl\h����beb���^ey�lbiZ�–L-����^ey�lbiZ�-4:20;  

��� Lbi� \uoh^gh]h� kb]gZeZ� ij_h[jZah\Zl_e_c� ^Z\e_gby�� -L-� l_gahfhkl� beb����������
(4-20�f:� 

8. Ij-ih^dexq_gb_�m^Ze_ggh]h��^h���df��ijbgl_jZ��JK-�ih^dexq_gb_�m^Ze_ggh�
]h� �^h� �� df�� dhfivxl_jZ��E -�ih^dexq_gb_� d� dhffmlbjm_fhc� l_e_nhgghc� ebgbb�
q_j_a�fh^_f��fh^_f�aZdZau\Z_lky�hl^_evgh�� 

9. D -�lj_oijh\h^gh_�ih^dexq_gb_�l_jfhf_ljh\��lhevdh�^ey�L<F��� 
Ijbf_qZgby�� ���Ijb� aZdZaZo�L<F� [_a�fh^bnbdZpbc�� mdZaZgguo� \� i�i�� ��������

khhl\_lkl\mxsb_�h[hagZq_gby�\�aZibkyo�himkdZxlky� 
����<_ebqbgu��hlf_q_ggu_����g_�j_dhf_g^m_lky�bkihevah\Zlv�\�aZdZaZo� 
����<_ebqbgu��hlf_q_ggu_����g_�j_dhf_g^m_lky�aZdZau\Zlv�k�l_gah^ZlqbdZfb� 


