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_̂M_Û_UWU�/_"�R"�Q[̂_M_[dZ[�QXUZZhb�UZ_R]OMX[O�̂_MNUXiZ[̂_U�U�̂[[_OR_̂_ÒkfUb�
_̂M_Û_UdR̂WUb�]lQ[O"�5�\[̂XRQZUR�P[Qh�]MTOU_UR�̂_MZ[OU_̂l�Ôm�N[XRR�UZZ[OMcU[ZZhY"�
B̀fR̂_ÒR_�WXM̂ �̂Y[QRXRV��ZR�TMYRdMRYhV�O�YM̂ [̂O[V�ZM̀WR�Y[QRXU][OMZUl�/Y[QRXU-
PU\[_RTh��Y[QRXU-\][RW_h�QXl�Rfm�ZR�̂[TQMZZhb�̂Û_RY"�;�Y[QRXU][OMZUk�WMW�̂]RQ̂_Ò�
\][PZ[TU][OMZUl�U�\XMZU][OMZUl�]MTOU_Ul�OhZ̀SQMk_�N[XieUR�[NgmYh�Oh\̀ ŴM�\][Q̀WcUU"�
][̂_[lZZ[�O[TZUWMk_�̂U_̀McUU��W[PQM�N[XieUR�\M]_UU�MO_[Y[NUXRV��Z[̀_ǸW[O�U�\][Q̀W_[O�
\U_MZUl�[WMThOMk_̂l�O]RQZhYU�U�[\M̂ZhYU"�8̂_R̂_ORZZ[�̀ _̂]MZU_i�_MWUR�]ÛWU�ZM�j_M\R�
UYU_McU[ZZ[P[� Y[QRXU][OMZUl� Z[O[P[� \][Q̀W_M�� Z[O[V� _RbZ[X[PUU�� Z[O[V�
\][UTO[Q̂_ORZZ[V� Û̂_RYh"�=[QRXU][OMZUR�]MTOU_Ul�/ [NXM̂_i�YM_RYM_UdR̂W[P[�
Y[QRXU][OMZUl��W[_[][V�ZR�bOM_MR_�jaaRW_UOZhb�U�W[ZW]R_Zhb�\[̂_MZ[O[W�TMQMd"�7[�̂Ub�
\[]�[̂_Mm_̂l�\]UYR][Y�]McU[ZMXiZ[P[�\[Qb[QM�WZUPM�"�#"�5�ZRV�]M̂ Ŷ[_]RZh�̂O[V̂_OM�
]MTOUOMkfUb̂l�̂Û_RY��a[]YMXUT[OMZZ[R�[_[N]MSRZUR�U�UT̀dRZUR�W[_[]hb�_]RǸR_�̂[TQMZUl�
Z[Ohb�Y[QRXRV�QUZMYUdR̂WUb�̂ Û_RY"�5ORQmZ�Z[OhV WXM̂ �̂QUZMYUdR̂WUb�Y[QRXRV��
[̂Z[OMZZhV�ZM�ZRXUZRVZhb UZ_RP][-àZWcU[ZMXiZhb� ]̀MOZRZUlb� �̂\]RQĥ_[]URV��
Û X̂RQ[OMZh�TMQMdU�Y[QRXU][OMZUl�]M̂\]RQRXRZUl�]R̂ ]̀̂[O�YRSQ̀�[_]M̂XlYU"
)>AB1=>3:1�7151G8. ][̂_MOUY�cRXi�/ [̂TQMZUR�Y[QRXRV�QXl�Û\[XiT[OMZUl�O�̂Û_RYMb�

\[QQR]SWU�\]UZl_Ul�]ReRZUV"�CR]YUZ�-]MTOU_URK�d]RTOhdMVZ[�YZ[P[TZMdZhV"�4̀QRY�
\]UQR]SUOM_îl�jW[X[PUdR̂W[V�UZ_R]\]R_McUU"�B[N̂_ORZZ[�\][NXRYM�/\][NU_îl�dR]RT�
_]MQUcU[ZZ̀k�\M]MQUPỲ.�-Y[QRXi�/[_]MSRZUR�̂ f̀R̂_ORZZhb�QXl�Û X̂RQ[OM_RXl�̂O[V̂_O�
[NgRW_M�Y[QRXU][OMZUlK"�7Xl�\][cR̂ [̂O�]MTOU_Ul�Y[QRXi�/j_[�j_MX[Z�QXl�[NgRW_M��
OU]_̀MXiZMl�]RMXiZ[̂_i��̂̀fR̂_ORZZhR�dR]_h�W[_[][V�Q[XSZh�Nh_i�[_[N]MSRZh�O�]RMXiZ[V�
\][UTO[Q̂_ORZZ[V�̂Û_RYR"�BU_̀McUl��W[PQM�̂ZMdMXM�̂[TQMR_̂l�UYU_McU[ZZMl�Y[QRXi��M�TM_RY�
/]RMXiZhV�[NgRW_��O�_RbZUWR�/\]MOUX[��M�ZR�ÛWXkdRZUR"�:YU_McU[ZZMl�Y[QRXi�\][cR̂ M̂�
]MTOU_Ul�\]RQ\]Ul_Ul�Q[XSZM�[_]MSM_i�ZR�_[XiW[�_RẀfRR� [̂̂_[lZUR�[NgRW_M�
Y[QRXU][OMZUl��Z[�U�O[TY[SZhR�ǸQ̀fUR�̂[̂_[lZUl��̂]RQU�W[_[]hb�Uf̀ _̂l�[\_UYMXiZhR�U�
ZRQ[\̀ _̂UYhR"�
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BRP[QZl�UYU_McU[ZZMl�Y[QRXi�\][UTO[Q̂_ORZZ[V�̂Û_RYh�ZR\[XZ[cRZZM�NRT�\[XZ[V�
UYU_McU[ZZ[V�Y[QRXU�OZReZRP[�[W]̀SRZUl"�][j_[Ỳ�OhNU]MRY�_MW[R�]ReRZUR.�Y[QRXU]̀RY�
ZR�[QZ[�QMZZ[R�\][UTO[Q̂_O[��M�Ôk�̂Û_RỲ�\][UTO[QU_RXRV�ZRW[_[][P[�̂RPYRZ_M�/
\][UTO[Q̂_OM��ZM\]UYR].�W[̂YR_UWU��W[̂YUdR̂WUb�W[]MNXRV��MOUMZ[̂cRO��MO_[Ǹ [̂O/�_MWSR�
OWXkdMRY�O�̂ Û_RỲ�Y[QRXRV�Y[QRXU�OhN[]M�U�[ǸdRZUl�\[_]RNU_RXRV"�][̂XRQZRR�
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[Ǹ X̂[OXRZ[�_RY��d_[� R̂P[QZl�PXMOZMl�\][NXRYM�QXl�\][UTO[Q̂_ORZZhb� Û̂_RY�/
PX[NMXUTMcUl�U�PU\R]\]RQX[SRZUR"�CMWUY�[N]MT[Y�Yh�\[P]̀SMRY�Y[QRXi�[QZ[P[�
\]RQ\]Ul_Ul�O�Y[QRXi�̂Û_RYh�WXM̂ M̂�-8�\][UTO[QU_RXRV��7�\][Q̀W_[O��6�\[_]RNU_RXRVK"�
CMW[V�\[Qb[Q�Y[SZ[�̂dU_M_i�dM̂_ZhY�̂X̀dMRY�YR_[QM�UZOM]UMZ_Z[P[�\[P]̀SRZUl"�=[QRXi�
MNK- Û̂_RYh�a[]YU]̀RY�WMW�YZ[SR̂_O[�Y[QRXRV�� \̀[]lQ[dRZZhb�_]mb̀][OZRO[V�
QRW[Y\[TUcURV�-\[XZ[V�Y[QRXUK�O�àZWcU[ZMXiZhR�� _̂]̀W_̀]ZhR��]RQ̀cU][OMZZhR�
^̀NY[QRXU"�5�QMZZ[V�]MN[_R�[QUZ�UT�YR_[Q[O�\[X̀dRZUl�]RQ̀cU][OMZZhb�Y[QRXRV�/YR_[Q�
[\_UYMXiZ[P[�MP]RPU][OMZUl��\[TO[XlkfUV�TMYRZl_i�̂Û_RỲ�\][UTO[Q̂_ORZZhb�jXRYRZ_[O�
jWOUOMXRZ_ZhY�[\_UYMXiZhY�jXRYRZ_[Y�"����#"�
][̂XRQZUV�\̀ZW_�W[ZcR\cUU�NMT[O[V�Y[QRXU.�OYR̂_[�\[̂_][RZUl�Y[QRXRV�/

M\\][ŴUYMcUV�̂_M_Û_UdR̂WUb�QMZZhb��̂_][UY�̂ZMdMXM�Y[QRXU�ZM�NMTR�àZQMYRZ_MXiZhb�
TMW[Z[O�\]RQYR_Z[V�[NXM̂_U��YRbMZUTY[O��\[][SQMkfUb�ZMNXkQMRYhR�]M̂\]RQRXRZUl�
bM]MW_R]Û_UW�jXRYRZ_[O�O�̂Û_RYMb�\][UTO[QU_RXRV"�B_M_Û_UdR̂WUR�QMZZhR�\]UOXRWMk_̂l�
ZM�j_M\R�OR]UaUWMcUU�Y[QRXU"�J_[�YR_[Q[X[PUl�E[]]R̂_R]M�"	��
#"�ARMXUT̀RY[̂_i�U�
\[XRTZ[̂_i�\]RQX[SRZZ[V�W[ZcR\cUU�NMT[O[V�Y[QRXU�\][UTO[Q̂_ORZZ[V�̂Û_RYh�\][OR]RZM�
[̂TQMZURY�W[Y\XRŴ[O�]MN[dUb�Y[QRXRV�U�]RT̀Xi_M_MYU�Y[QRXU][OMZUl"�6XMOZ[R�ZMTZMdRZUR�
UYU_McU[ZZhb�Y[QRXRV�/ MW_UOZ[R�\][PZ[TU][OMZUR�/ \[ÛW�ZRZMNXkQMOeUb̂l�O�
]RMXiZ[̂_U��]RQWUb��Z[�SRXM_RXiZhb�\][cR̂ [̂O�]MTOU_Ul��U�_fM_RXiZMl�UZORZ_M]UTMcUl�
YZ[P[dÛXRZZhb��Z[�\[WM�ZR�ZMNXkQMOeUb̂l��WM_M̂_][aUdR̂WUb�OM]UMZ_[O�]MTOU_Ul"�5�
Q[̂_̀\Z[V�̂[O]RYRZZ[V�XU_R]M_̀]R�ZR�ZMVQRZ[�\]lYhb�MZMX[P[O�\]RQX[SRZZhb�Y[QRXRV"�
)CBL�@6H6=8M�?@>2;6<K"�BRP[QZlZ̀SZh�YR_[Qh�U�_RbZ[X[PUU��W[_[]hR�\[TO[Xlk_�
[̂TQMOM_i�Z[OhR�Y[QRXU�QXl�Z[Ohb�TMQMd�TM�	�/
�YR̂lcM��M�ZR�TM�	��/
��XR_"�5hN]MZZMl�
W[ZcR\cUl�[N[NfmZZ[V�]MN[dRV��Y[QRXU�̂Û_RYh�-\][UTO[QU_RXU��\][Q̀W_h��\[_]RNU_RXUK�
\[TO[XlR_�[N̂ S̀QM_i-\]RQYR_Z[K�/ZM�W[ZW]R_Zhb�Y[QRXlb�\][NXRỲ�OTMUY[QRV̂_OUl�
[NgRW_M�Y[QRXU][OMZUl�U�Y[QRXU�]MTOU_Ul"�]]U�j_[Y�R̂_R̂_ORZZ[�O[TZUWMR_�Z[OhV�̀][ORZi�
Y[QRXU][OMZUl: [̂TQMZUR�U�MZMXUT�YR_MY[QRXU�786- Û̂_RY�/\][cR̂ M̂�UTYRZRZUl�O[�
O]RYRZU�̂Û_RYh�Y[QRXRV�786- Û̂_RYh"�

;31�:;1AA1�?@>F6AA>3�3�A8AB6<6��<>56;L->2J6:B�

=[QRXU�UZZ[OMcU[ZZ[P[�]MTOU_Ul�\]UZMQXRSM_�W�UZ[Ỳ�\]MPYM_UdR̂W[Ỳ�WXM̂^̀���O�
[_XUdUU�[_�Y[QRXRV-[_[N]MSRZUl�̂ f̀R̂_ÒkfUb�]RMXiZhb�[NgRW_[O�UXU�\][cR̂ [̂O"�
[MT[ORY�j_U�WXM̂ ĥ�_MW.�� �QR̂W]U\_UOZhR�Y[QRXU��[\ÛhOMkfUR�̂̀fR̂_ÒkfUV�]RMXiZhV�
[NgRW_/�	 �\]R̂W]U\_UOZhR�Y[QRXU��[\]RQRXlkfUR��WMWUY�Q[XSRZ�Nh_i�ǸQ̀fUV�]RMXiZhV�
[NgRW_"�[M�]Û"����	�\]RQ̂_MOXRZh�̂bRYh�\][cR̂ [̂O�QÒb�WXM̂ [̂O�"
#"�J_U�P]MaUWU�
]M̂ d̂U_MZh�Y[QRXlYU�\R]O[P[�\]UNXUSRZUl"�[MTZMdRZUR�j_Ub�Y[QRXRV.�̀SR�O�ZMdMXR�
]MT]MN[_WU�\R]RX[SU_i�̂X[OR̂Z[R�[\ÛMZUR�YRbMZUTY[O�]MTOU_Ul�O�W[XUdR̂_ORZZ̀k�Y[QRXi"�
-=RbMZUTYK��TMX[SRZZhV�O�QMZZ̀k�Y[QRXi��/-OR][l_Z[̂_ZhV�][̂_�̂�[P]MZUdRZURY�̂�
\][UTO[XiZhYU�TMW[ZMYU�]M̂\]RQRXRZUV�OR][l_Z[̂_RV�U�ZRdm_W[̂_RVK"
[M�]Û"���[_[N]MSmZ�̂XRQ̀kfUV�̂cRZM]UV.�ZRW[_[]Ml�\][UTO[Q̂_ORZZMl�̂Û_RYM�[_XMSRZM�

U�̂_MNUXiZ[�Oh\̀ ŴMR_�\][Q̀WcUk"�B_]RXWU�/[_[N]MSRZUR�[NYRZM�UZa[]YMcURV�YRSQ̀�
[NgRW_[Y�U�Y[QRXik"�
[M�]Û"�	�[_[N]MSmZ�̂cRZM]UV.�QXl�ZRW[_[][P[�UZZ[OMcU[ZZ[P[�\][RW_M�̂[TQMm_̂l�

UYU_McU[ZZMl�Y[QRXi��W[_[]Ml�ZMdUZMR_�OhQMOM_i�UZa[]YMcUk�QXl�W[]]RWcUU�Y[QRXU�U�
_̀[dZRZUl�\][RW_M�[NgRW_M"�B�ZMdMX[Y�̂[TQMZUl�\][UTO[Q̂_ORZZ[V�̂Û_RYh�]ReRZUl�YZ[PUb�
\][NXRY�Uf̀ _̂l�ZM�Y[QRXU��Oh\[XZlR_̂l�[NYRZ�UZa[]YMcURV�U�OTMUYZMl�MQM\_McUl�Y[QRXU�
U�[NgRW_M��Y[QRXi�Ohb[QU_�ZM�̀Q[OXR_O[]U_RXiZhR�̀][OZU�MQRWOM_Z[̂_U"
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AÛ"��"�BbRYM�\][cR̂ M̂�-\[̂_][RZUR�Y[QRXU�̂̀fR̂_ÒkfRP[�[NgRW_MK

AÛ"�	"�BbRYM�\][cR̂ M̂�-\[̂_][RZUR�Z[O[V�Y[QRXU�QXl�Z[O[P[�[NgRW_MK

5�W[Ẑ_]̀U][OMZUU�YM_RYM_UdR̂WUb�Y[QRXRV�QXl�Z[Ohb�[NgRW_[O�Q[YUZU]̀k_�
YZ[SR̂_ORZZhR�ZR[\]RQRXmZZ[̂_U�U��O[TỲfRZUl��[QZMW[�QRV̂_Òk_�_MWSR�YZ[SR̂_ORZZhR�
\][cR̂ ĥ�[ǸdRZUl�U�[̂O[RZUl"�5�Y[QRXi�O_[][P[�\]UNXUSRZUl�OO[QUY�aMW_[]h�/-Z[OUTZMK�
U�-[̂O[RZURK��TMQMOMRYhR�̂[[_OR_̂_ORZZ[�W[jaaUcURZ_MYU��1 U��2"�J_U�W[jaaUcURZ_h�
Z[]YU][OMZh.�0 .��1 .� ��TZMdRZUR��1= 0 [̂[_OR_̂_ÒR_�\[XZ[V�Z[OUTZR�_RbZUdR̂W[V�
Û̂_RYh��M��1= 1 /[_̂ _̀̂_OUR�Z[OUTZh��QXl�]RMXiZhb�̂Û_RY�QUM\MT[Z.�0,80 .��1 .� . 
3ZMX[PUdZ[��QXl�[̂O[RZUl.��0 .��2 .� ���2= 0/-Y[YRZ_MXiZ[RK�[̂O[RZUR���2= 1/[_̂ _̀̂_OUR�
[̂O[RZUl��QXl�]RMXiZhb�̂Û_RY�0,80 .��1 .� .  
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5�\R]O[Y�\]UNXUSRZUU�W[Ẑ_]̀U][OMZUl�Y[QRXU�]MTOU_Ul�Yh�QMXU�WMdR̂_ORZZ[R�
[\ÛMZUR�UZa[]YMcU[ZZhb�OTMUY[̂OlTRV�Y[QRXU�U�[NgRW_M�Y[QRXU][OMZUl"�5[�O_[][Y�
\]UNXUSRZUU�QR_MXUTU]̀RY�j_U�̂OlTU��̂_][UY�QR_R]YUZU][OMZZhR�W[XUdR̂_ORZZhR�Y[QRXU�
ÔlTRV"�[M�]Û"�
�\]RQ̂_MOXRZM�̂bRYM�j_Ub�̂OlTRV"

AÛ"�
"�BbRYM�UZa[]YMcU[ZZ[P[�[NYRZM�O�̂Û_RYR�-Y[QRXi-[NgRW_K
7R_R]YUZU][OMZZMl�ZR\]R]hOZMl�Y[QRXi�\[̂_][RZUl�Y[QRXU\][UTO[Q̂_ORZZ[V�̂Û_RYh�
Q̂RXMZM�ZM�NMTR� b̂RYh��]Û"�
 "�]R]RYRZZhR�U�àZWcUU.� x1 t( ) / ]̀[ORZi�
Q̀[OXR_O[]U_RXiZ[̂_UY[QRXU�� �� ;110 �� tx ���tx2 ]̀[ORZi�P[_[OZ[̂_U�\][UTO[Q̂_OM�W�Oh\̀ Ŵ̀
\][Q̀WcUU�� �� ,120 �� tx ��� ��txfmm 1 àZWcUl�OXUlZUl�Q[̂_UPZ̀_[P[�̀][OZl�Y[QRXU�ZM�_RY\�
][̂_M�Y[QRXU/� ��� ��txfpm 2 àZWcUl�OXUlZUl�\][UTO[Q̂_OM�ZM�_RY\�̀ ][OZl�Y[QRXU/�

���tInm _RY\�TM_]M_�ZM�]MT]MN[_Ẁ"�=[QRXi�]MTOU_Ul�Y[QRXU�[NgRW_M

�� ��� � ��� � �� ��� �.21111 txfpmtInmtxtxfmmtx
dt

d
����� (1)

7R_R]YUZU][OMZZMl�ZR\]R]hOZMl�Y[QRXi�]MTOU_Ul�\][UTO[Q̂_ORZZ[V� Û̂_RYh"�
]R]RYRZZhR�U�àZWcUU.� ��� ��txfpp 1 àZWcUl�OXUlZUl�\][UTO[Q̂_OM�ZM�_RY\�̀ ][OZl�
\][UTO[Q̂_ORZZ[V�̂Û_RYh/� ��� ��txfmp 2 àZWcUl�OXUlZUl�Y[QRXU�[NgRW_M�ZM�_RY\ ]̀[OZl�
\][UTO[Q̂_ORZZ[V�̂Û_RYh/� ���tInp _RY\�TM_]M_�ZM�̂[TQMZUR�\][UTO[Q̂_ORZZ[V�̂Û_RYh"�
=[QRXi�]MTOU_Ul�\][UTO[Q̂_ORZZ[V�̂Û_RYh.�

�� ��� � ��� � �� ��� �.12122 txfmptInptxtxfpptx
dt

d
����� (2)

7R_R]YUZU][OMZZMl�QÛW]R_ZMl�Y[QRXi�̂Û_RYh��Y[QRXi-[NgRW_�"�=h�QRXMRY�]MN[dUR�
Y[QRXU��Oh\[XZlRYhR�O�̂]RQR�YM_RYM_UdR̂W[P[�\MWR_M"�?QZ[�U�_[�SR�Oh]MSRZUR�O�j_[V�̂]RQR�
Y[SR_�UYR_i�]MTXUdZhR�[\]RQRXRZUl"�5ORQmY�[N[TZMdRZUl�QXl�\]MOhb�dM̂_RV�̀]MOZRZUV��� �
U��	 .�
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\M]MYR_][O�Y[QRXU.��̂ZMdMXM�Y[QRXi�/TM_RY�[NgRW_�"�9M\UeRY�]MTZ[̂_ZhR�̀]MOZRZUl�
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[M�]Û"���\]RQ̂_MOXRZh�\]UYR]h�\][cR̂ [̂O�]MTOU_Ul��\[X̀dRZZhR�ZM�Y[QRXU��� "�J_[.���/
X̂MNhR�\R]RW]m̂_ZhR�̂OlTU��	�/ ÛXiZ[R�OXUlZUR�[NgRW_M�ZM�Y[QRXi����/ ÛXiZhR�
OTMUY[OXUlZUl����/ ÛXiZ[R�OXUlZUR�Y[QRXU�ZM�[NgRW_��
��
�/ [̂TQMZUR�Y[QRXU�̂�]MTZ[V�
UZ_RẐUOZ[̂_ik�\R]RW]m̂_Zhb�̂OlTRV"�

AÛ"��"�]]UYR]h�Y[QRXU][OMZUl�̂Û_RYh�-Y[QRXi-[NgRW_K

Ddm_�]RMXUV�̂[TQMZUl�U�]MTOU_Ul�Z[Ohb�\][UTO[Q̂_ORZZhb�̂Û_RY�\]UOmX�W�Z[O[V�
\[̂_MZ[OWR�TMQMdU�Y[QRXU][OMZUl�\][cR̂ [̂O�]MTOU_Ul"�5�WMdR̂_OR�[NgRW_M�\][cR̂ M̂�]MTOU_Ul�
]M̂ ŶM_]UOMR_̂l�̂ Û_RYM�-Y[QRXi-[NgRW_K"�][̂_][RZM�NMT[OMl�]MN[dMl�Y[QRXi�_MW[V�
Û̂_RYh/�\[X̀dRZZhR�]RT̀Xi_M_h�Y[QRXU][OMZUl�̂[[_OR_̂_Òk_�jY\U]UdR̂WUY�QMZZhY"�
]]RQX[SRZZhV�\[Qb[Q�U�Y[QRXi�̂[[_OR_̂_Òk_�_]RZQ̀�UZ_RP]McUU�UYU_McU[ZZ[V�Y[QRXU�U�
\][UTO[Q̂_ORZZ[V�̂Û_RYh"
[M�[̂Z[ORQR_R]YUZU][OMZZ[V�Y[QRXU�̂[TQMmYU�Û X̂RQ̀RY�Y[QRXi�ZM�NMTR�ZRdR_W[V�

X[PUWU"�=[QRXi�\][cR̂ M̂�\[̂_][RZUl�Y[QRXU�ZR�lOXlR_̂l�QRS̀]ZhY�UR]M]bUdR̂WUY�̀][OZRY�
Y[QRXU�]M̂\]RQRXRZZ[V�\][UTO[Q̂_ORZZ[V�̂Û_RYh��M�UYRZZ[�YR_MY[QRXik"�?̂[NRZZ[̂_i�
Y[QRXU][OMZUl�\][cR̂ [̂O�UZZ[OMcU[ZZ[P[�]MTOU_Ul�̂[̂_[U_�O�_[Y��d_[�̂ZMdMXM�̂[TQMR_̂l�
Y[QRXi�/̂]RQ̂_O[�QXl�Nĥ_][P[��ZR]M̂b[QZ[P[�U�NRT[\M̂Z[P[�Û\h_MZUl�OM]UMZ_[O�]MTOU_Ul"�
B_][U_̂l�QR_MXUTU][OMZZMl�W[Y\XRŴZMl�Y[QRXi� àZWcU[ZU][OMZUl�U�]MTOU_Ul�
\][UTO[Q̂_ORZZ[V�̂Û_RYh�WMW�UZ_R]\]R_McUl�MN̂_]MW_Z[V�Y[QRXU�]MTOU_Ul"�=R_MY[QRXi�O
]MYWMb�QMZZ[V�]MN[_h�/j_[�YR_M\][cR̂ �̂]MTOU_Ul�̂Û_RYh�Y[QRXRV��W[ZRdZ[R�̂[̂_[lZUR�
W[_[][P[� / Q̀[OXR_O[]U_RXiZMl��]RMXUT̀RYMl�Y[QRXi�UZZ[OMcU[ZZ[P[�]MTOU_Ul�
]M̂\]RQRXRZZ[V�̂Û_RYh"�
]][P]MYYh�\]UTZMZh�OUQ[Y�\][YheXRZZ[V�\][Q̀WcUU/�aMW_UdR̂WU�U�Y[QRXU/

\]RQUW_[]h�lOXlk_̂l�OUQ[Y�\][YheXRZZ[V�\][Q̀WcUU�/^̀fR̂_ÒR_�_MW[V�̂RW_[]�WMW�
-Y[QRXiZhV�NUTZR̂K"�[M�̀][OZR�\][UTO[Q̂_OM�\][Q̀W_M�̂OlTi�Y[QRXU�U�[NgRW_M�W[ZW]R_ZM.�
Y[QRXi�lOXlR_̂l�TMYRZU_RXRY�[NgRW_M�\]U�\][ORQRZUU�[\M̂Zhb�Û\h_MZUV�U�\[ÛWR�Z[Ohb�
\][RW_Zhb� ]ReRZUV"� [M� ]̀[OZR� \][UTO[Q̂_ORZZ[V� Û̂_RYh� ÔlTU� �Y[QRXi�
àZWcU[ZU][OMZUl�\][UTO[Q̂_ORZZ[V� Û̂_RYh�/ \][UTO[Q̂_ORZZMl� Û̂_RYM��UYRk_�
OR][l_Z[̂_ZhV�U�ZRdR_WUV�bM]MW_R]"�
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]]MW_UWR�Z̀SZh�[_OR_h�ZM�QOM�O[\][̂M.�
/ d_[�OhN]M_i.�̂ ]MT̀�̂ _][U_i�\][UTO[Q̂_ORZZ̀k�̂ Û_RỲ��XUN[�̂ ZMdMXM�̂[TQM_i�

UYU_McU[ZZ̀k�Y[QRXi��M�TM_RY�ZM�NMTR�]RT̀Xi_M_[O�Y[QRXU][OMZUl�Nĥ_][�U�NRT[eUN[dZ[�
[̂TQMOM_i�\][UTO[Q̂_ORZZ̀k�̂Û_RỲ/�
/ZM̂W[XiW[�Y[QRXi�MQRWOM_ZM�ǸQ̀fRV�\][UTO[Q̂_ORZZ[V�̂Û_RYR"�
:YRZZ[�QXl�[_OR_[O�ZM�_MWUR�O[\][̂h�\]RQZMTZMdRZh�Y[QRXU�QMZZ[V�]MN[_h"
?QUZ�UT�\]UYR][O�OZRQ]RZUl�Û X̂RQ[OMZUV�/\][UTO[Q̂_O[�̂RXib[T_RbZUWU�QXl�YMXhb�

b[TlV̂_O�ZM�\]RQ\]Ul_UU�[N[][ZZ[P[�̂RW_[]M"�J_M�\][Q̀WcUl�\]U�̀̂X[OUU�̂[OYR̂_UY[̂_U�̂�
ZMXUdZ[V�_RbZ[X[PUdR̂W[V�NMT[V��UZ[PQM�RQUẐ_ORZZ[V�O�YU]R �\]RQ\]Ul_Ul�TZMdU_RXiZ[
\[OheMR_�RP[�jaaRW_UOZ[̂_i"�?QZMW[�\[_]RNZ[̂_U�O�_MW[V�\][Q̀WcUU�̂ f̀R̂_ORZZ[�
ZR[\]RQRXRZZhR��W]M_W[O]RYRZZhR��M�W[Ẑ_]̀WcUU�U�_RbZ[X[PUU�YMX[V�̂RXib[T_RbZUWU�
Q[XSZh�\[̂_[lZZ[�[NZ[OXl_îl"�]]U�[_̂ _̀̂_OUU�]McU[ZMXiZ[P[�̀\]MOXRZUl�]MTOU_URY�_MW[R�
\[N[dZ[R�\][UTO[Q̂_O[�PM]MZ_U][OMZZ[�\]UZ[̂U_� Ǹh_WU"�?\_UYMXiZ[R�]ÛW[O[R�
\̀]MOXRZUR�QMm_�PM]MZ_U][OMZZ̀k�̂]RQZkk�\]UNhXi"�][j_[Ỳ�Û X̂RQ[OMZUR�̂OlTRV�O�
Û̂_RYR�-Y[QRXi-[NgRW_K�OMSZh�QXl�\]MW_UWU��M�O�_R[]UU�\[][SQMk_�Z[OhV�\[Qb[Q�W�
]MTOU_Uk�WMW�\][cR̂^̀�W[jO[XkcUU�Y[QRXU�U�[NgRW_M"�

,6E=>;>48M�?>AB@>6=8M�=6GNB:>9�<>56;8�A8AB6<K

BOlTU�O�̂Û_RYR�-Y[QRXi-[NgRW_K�\]RUỲfR̂_ORZZ[�UZa[]YMcU[ZZhR��OR][l_Z[̂_ZhR��
ZRdR_WUR��ZRXUZRVZhR��Z[�UYRk_�Q[̂_M_[dZ[�_[dZ[R�̂X[OR̂Z[R�[\ÛMZUR"�=R_MY[QRXi�
\][cR̂ M̂�]MTOU_Ul�̂[TQMZM�O�_]U�j_M\M.�
/]MT]MN[_WM�ZR̂OlTMZZhb�Y[QRXRV�]MTOU_Ul�[NgRW_M�U�]MTOU_Ul�Y[QRXU/�
/]MT]MN[_WM�QR_R]YUZU][OMZZ[V�Y[QRXU�̂Û_RYh�-[NgRW_�/Y[QRXiK/�
/]MT]MN[_WM�OR][l_Z[̂_Z[V�Y[QRXU�̂Û_RYh�-[NgRW_�/Y[QRXiK"�
AMT]MN[_MZM�_RbZ[X[PUl�W[Ẑ_]̀U][OMZUl�OR][l_Z[̂_Zhb�U�ZRdR_WUb�àZWcUV�OXUlZUl.�
/àZWcUl�OXUlZUl�� �Xfp [\]RQRXlR_̂l�O�[NXM̂_U� max;0max;0 YYXX ����

/]M̂\]RQRXRZUl�OR][l_Z[̂_RV� � �Xdp UXU�ZRdR_W[̂_U� � �Xdf [\]RQRXlk_̂l�TMOÛUY[̂_ik�
\M]MYR_][O�]M̂\]RQRXRZUV�[_�\R]RYRZZhb�X, Y:

� � � �� � � � � �� �,,,;,, YXVpfXdfzXdfzYXVppXdprXdpr �� (6)

PQR�Vpp, Vpf/ORW_[]h�\M]MYR_][O�̂[[_OR_̂_ÒkfUb�]M̂\]RQRXRZUV"�
B[NU]Mk_̂l�[\R]M_[]h��\][P]MYYZhR�Y[Q̀XU �\R]Rb[QM�[_�QR_R]YUZU][OMZZ[V�W�

OR][l_Z[̂_Z[V�àZWcUU�

� � � �,,YXfpfXfpY �� (7)

PQR�F��!�/TZMdRZUR�Ob[QZ[V�U�]MTYh_[V�Ûb[QZ[V�\R]RYRZZhb"�fpf /àZWcUl�OR][l_Z[̂_U�
�\]UZMQXRSZ[̂_U ��Z[]YU]̀RYMl"�[M�]Û"���\]UORQRZ�\]UYR]�]RT̀Xi_M_[O�Y[QRXU][OMZUl"�
B[̂_MOZhR�̂Û_RYh�-[NgRW_�/Y[QRXiK�/MP]RPU][OMZZhR�[QZ[YR]ZhR�Y[QRXU]MTOU_Ul�

[NgRW_M�U�Y[QRXU��\R]RYRZZhR�̂[̂_[lZUl�W[_[]hb�/ ]̀[OZU�P[_[OZ[̂_U�Y[QRXU�U�[NgRW_M"�
BXRQ̀kfUV�eMP�]MT]MN[_WU�U�Û X̂RQ[OMZUl�/\[̂_][RZUR�QÒb�OR]̂UV�TMYWZ̀_[V�Y[QRXU�UT�
WXM̂ M̂�MNK-Y[QRXRV"�
[M�NMTR�TMaUŴU][OMZZ[V�\[̂XRQ[OM_RXiZ[̂_U�j_M\[O�\][cR̂ M̂�̂ [TQMZUl�̂ Û_RYh�

]MT]MNM_hOMRY�QR_MXUTU][OMZZ̀k�YR_MY[QRXi�\][cR̂ M̂�\[̂_][RZUl�UYU_McU[ZZ[V�Y[QRXU�
R̂PYRZ_M�\][UTO[Q̂_OM�-\][UTO[QU_RXU��\][Q̀W_h��\[_]RNU_RXUK"�5�j_[V�Y[QRXU�
UYU_U]̀R_̂l� àZWcU[ZU][OMZUR�WMSQ[P[�\][UTO[QU_RXl��\][Q̀W_M��\[XiT[OM_RXl"�
AMTYR]Z[̂_i�_R̂_[Ohb�̂Û_RY�NhXM����\][UTO[QU_RXRV������\][Q̀W_[O�������\[XiT[OM_RXRV"�
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AÛ"��"�[Rdm_WMl�YR_MY[QRXi�\][cR̂ M̂�]MTOU_Ul"�]]UYR]�]RT̀Xi_M_[O�Y[QRXU][OMZUl

ARPÛ_]McUl�U�W[Z_][Xi�àZWcU[ZU][OMZUl�WMSQ[P[�\][Q̀W_M��WMSQ[P[�\[_]RNU_RXl�/
[NhdZMl�\]MW_UWM�O[�YZ[PUb� R̂PYRZ_Mb�\][UTO[Q̂_OM.�\][UTO[QU_RXU� M̂Y[XR_[O��
MO_[\R]RO[TdUWU�O�[ZXMVZR�\[X̀dMk_�UZa[]YMcUk��\][UTO[QU_RXU�O� [̂N̂_ORZZhb�
PU\R]YM]WR_Mb�\[X̀dMk_�QMZZhR�ZM�WMSQ[P[�-WM]_[dZ[P[K�\[Ẁ\M_RXl"�J_M�UZa[]YMcUl�
Û\[XiT̀R_̂l�QXl�MZMXUTM��\][PZ[TU][OMZUl�U�\XMZU][OMZUl"�J_M�UZa[]YMcUl�̂_MZ[OU_̂l�
N[XRR�-UZa[]YM_UOZ[VK�U�ZMQmSZ[V��R̂XU�\M]MXXRXiZ[�O[̂\][UTO[QU_̂l�O�UYU_McU[ZZ[V�
Y[QRXU"�]][UTO[Q̂_ORZZMl�̂Û_RYM��W[_[]Ml�ZR�UT̀dMR_��ZR�̀dU_�̂O[Ub�\[XiT[OM_RXRV��U�ZR�
d̀U_̂l�̀�\[XiT[OM_RXRV��QRP]MQU]̀R_"�

B]:B?;�Y:C8A3CDAH
�"�6X̀eW[O�5"�="�=[QRXU][OMZUR�]MTOUOMkfUb̂l�̂Û_RY���5"�="�6X̀eW[O��5"�5"�:OMZ[O��5"�="�iZRZW["�/=".�

[M̀WM����,
"�/
�
�̂"
	"�4RXXYMZ�A"�[RW[_[]hR�O[\][̂h�YM_RYM_UdR̂W[V�_R[]UU�̀\]MOXRZUl���A"�4RXXYMZ��:"�6XUŴNR]P��?"�6][̂ "̂�/
=".�:TQM_"�UZ[̂_]"�XU_R]"����
	"�/	

�̂"

3. E[]]R̂_R]�7S"�?̂Z[Oh�WUNR]ZR_UWU�\]RQ\]Ul_Ul���7S"�E[]]R̂_R]"�/=".�]][P]R̂ �̂�����"�/
���̂"
�"�4[][ÔiWM�C"�="�7RW[Y\[TUcoVZo�̂_]̀W_̀]U�QXl�\]UWXMQZUb�\][P]MY�̂UZ_RT̀�]RP̀Xl_[]oO����C"�="�

4[][ÔiWM����5ôZUW�5]2"�/2000. /p��"�/B"��	�/18.
�"�4[][ÔiWM�C"�="�[Rdo_WM�[\_UYoTMcol�][T\[QoX̀�[NYRSRZ[P[�]R̂ ]̀̂ �̀̀�OU][NZUdoV�̂Û_RYo�\]U�ZR[\̀WXUb�

OU][NZUdUb�àZWcolb�RXRYRZ_oO���C"�="�4[][ÔiWM��2"�B"�;[XR̂ZUW��5"�3"�BROR]'X[O����5ôZUW�5]2"�/2003. /
p��"�/B"

/41.

"�4[][ÔWMl�C"�["�;[Ẑ_]̀U][OMZUR�Y[QRXRV�]MTOUOMkfUb̂l�̂Û_RY���C"�["�4[][ÔWMl����Materialy VI

miedzynarodowej naukowi-praktycznej konferencji -Stosowane naukowe opracowania /	���K��Praha (Ceska). /
Przemysl: Nauka i studia, 2010. /Volume 8. /P. 7 /12.


����:��#����:������������/W"�_"�Z"��Q[cRZ_�WMaRQ]h�W[Y\ik_R]Zhb�̂Û_RY�̀\]MOXRZUl/
UẐ_U_̀_�MO_[YM_UWU��jXRW_][ZUWU�U�W[Y\ik_R]Zhb�̂Û_RY�̀\]MOXRZUl. 

��������:��������� �����/Q"�_"�Z"��\][aR̂ [̂]�WMaRQ]h�_RXRW[ỲZUWMcU[ZZhb�̂Û_RY�U�
_RXROUQRZUl/UẐ_U_̀_�]MQU[_RbZUWU��̂OlTU�U�\]UN[][̂_][RZUl.

��:��!:��#����#�����������/M̂\U]MZ_�WMaRQ]h�_RXRW[ỲZUWMcU[ZZhb�̂Û_RY�U�_RXROUQRZUl/
UẐ_U_̀_�]MQU[_RbZUWU��̂OlTU�U�\]UN[][̂_][RZUl.
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