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:9LAKHWHCIJ@BLHLGYEPHP9LAVEWHCIJ@̂WQHNI@̂TKE;aJFHPJWEK9HWBUE:EAEIHUFJFEICJWBLGC@JĈW;
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PJ:9LAKBLGYUJTHW9ZLVB[NOV9HCIBWKE9WAKELAKBUNIJXK9OAEPHTBJFFJMW9EFLAHK9E

9ECIOEPKHQFBNXJABLQ9XEIJPJ:EYEIECTHJFQECJML9X@AB:JIJWEK9EX@HXE@EIO9QH:JLGÈ
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eBUILKDBVMEVBZMLBJYMA]|OPJ[DPU]VRILEZMvLIAIQA]|OMEOMBVMLRVPTABOIRB\

KQPOzVECDIA]VVKUMEABY_JPJ[o$���5:++/.<~)0</.>-01%&)pQZMOMIV_�FOCJY_Y_LABG

^JEZFFQPKCBOMBCZBKPXCBJYMVMEZICZBKIVEYvUAITZERQIKDBSUAQECKQDBSJIOPLIQBLB\

OMBc�KcG�ZBCB|LEYUBAPCZBKQIKDBSVPDAEOIVBOPTMOBAOPRILEZoS_JQOME�cCZBKPX\

CBDIA]VpG�E|EZMLEJPQYBTPSB�YELOINSI{OB�vJQPZMUEVOBCZBKBIDAQPRBSBS_JQOMEKQE{W

NSIK]VoVEVKQPKDCMJ[RILEZBJ[UIA]VOFY_JPJ[Y_QUIQIKDBSPRMCZBKBRMpvTPSBIOB

UAQPUMKPVBOBLIVMLRB�VUAQEJMVOPRABQMEvVMLRICZBKPXCIVBOETPSIYBCI�OMELMB\

NOIKDPJQOE�GqIQVM_QBOMEDBCMEUAQPYzDEQIKDBSIUICIOKFZDBJYMQUBDIZINMERvLZBCD]AENI



  !"#$#%&'()*+,+-".+/%0#/"123,-45,4-&6/&

789:;<=>?=@ABC;DEF=?BGHH;IJ8=J:GFK=GLMF:N=87=?BGHC;B9B;:N=8=NOPKQJB<87BC;=R

N7JS:NB?KIE87BCBN8B?J7=P8:OLT

U=V

UEV U>V

W7PTXTYZ[=GH:G:N=87B=P;BP=>?7JK=FK=GLMF=>?7J=8L>\C:>\:JO]>L>\O:E;=O:N=87=C;:HB:<7>O8BP:TU=V
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df_gUciX̀ abgcbgedX[ciX©ª»sª¼«t

½]Zde]nUcqab]Zdf_csabgcbgedf[fZbf[]UchVU]jbXjgcbcien]bUcqZXUdbXǹabgf
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 !"!#$%&'()&*+(,-./0(,1(2+34/5.*5/26/7./0(,1(28-92:1,0*&/2:;.8*<92(/ "=

>?@?ABCDCE@FGHIJCKLMN);,+('.,-*1(++(,-',1,5./;:9OPJFEQFERSFEPJCQE>TEJ>H@EU

>B?QE?AJFGSC@?AVJFEWHXQHSBHQCRJEYZ[\]̂JCRE_FEJFET_HJJFS̀Qa?_QCRCIVTHTb

JCG>BC>HDSCTIcaCTIEJ>̀Qa?dQ_ARcdE@BH_HSCaB_EB_e>̀Q?dREAfHTb@FCf?WHQFcT

FG>?>JE_JCT_EJFESRFJFT_JE]

gaBCTHYh\_WCdCJC_?G>CfC@?iRFQ?jXQHS?B_HG>CJFCTETbSRFJFT_JHTb?BC_TETb

a?_HGSCJHTb_?WBC_?QCJFCklmnomQHS?JCJEA?a?dSV>E@aRCJ?QCJFCBCdF?>EBCaFF

d?aB_EQFdHQCJFCaB_EB_e>̀Q?dREAfHTb]pF?BVTa?deQCAcPiES?b?B>H?JS?R?AFT_JE

T_cG>?GV_WH>@Cf?RFT_JEPCWH@?iRFQCWHfCS?JG>BeSTICQFCBHA?dJEA?@?dERe?aCBU

>EA?JCAfcW?SF@eT_EJFeYZq\P_dETHd?QCJ?GFcJCa?dEIjTFEBCdF?@FT_JE]rCdF?@FSC>?

ACfVsJCeSF_CI@eIVTCGFcESG>BCSTIV_?SBEjR?JEA??WG_CBe?WBC_eP_QCJEA?BEAF?JE@

_CFJ>EBEG?QCJFCKtuvw.*5(,-,x(-'*.*+'yPRFT_W?QHTbTETb?aFGeIVTHTb@Fcd_HFJJH@F

IEA?SG_>Cf>F>ESG>eBcYZz\]

kB_ECJCRF_?QCJ?S?b?B>c{{haCTIEJ>̀QRET_?JHTbQ|}~_a?Q?deJFEdB?WJ?S?U

@̀ BS?QEA?BCSCafeTCK�����w-,-)+1/&&2*&&&%-52/-2*.y]�B>HSef_CQFEBCa?dG>CU

Q?QEG>C>HG>HSF?aFG?QEPCJCRF_cESGaR?BCTHIJV?BC_IEdJ?T_HJJFS?QVCJCRF_cG>C>HU

G>HT_JVd?G>caJHTbTETb]�JCRF_CQFER?T_HJJFS?QC_?G>CfCaB_EaB?QCd_?JCJCdQC

Ga?G?WH�QHS?B_HG>eIVTa?dEIjTFE?aCB>EJCSRCGHDSCTIF?BC_JC@?dERCTbaB_EiHU

TFC]~WCa?dEIjTFCa?SC_CfHPiEd?G>caJEQWCdCJFeTETbHSRFJFT_JEP?WEI@eIVTEQFESP

afEXPa?d>HaPR?SCRF_CTIcAe_CPIEA?QFERS?jXFG>?aFE�BEAF?JCRJEA?B?_GFCJFCJ?Q?>Q?Be

QEdfeASRCGHDSCTIFm|�K'%1,%.w-,0*w1*'/+'/+(+yPJFEG>CJ?QFVd?WBHTbaBEdHS>?B̀Q

BH_HSCaB_EB_e>̀Q]�?B_HG>CIVT_TETbBCdF?@FT_JHTbIEG>Ej@HJC>?@FCG>QG>CJFEa?U

d_FERFXaCTIEJ>̀QJCABeaHFG>?>JFEG>C>HG>HT_JFEB̀iJFVTEGFcaBCQd?a?d?WFE�G>QE@

aB_EiHTFCQ?RJEA??daB_EB_e>̀Q?dREAfHTbK$��w1*'/+'/+(+)x.**+%.�(�/&y]

���������*2:9./0(,1(28-*79*�+'./:,7/-*8,�+8/.%8/(-'*.*+,7/-(/,�*61%6�)

2*5,5%8;(*.7,'-979�/8%6�;,'*-26/�;.*09�296-90&/;.8*7(097/-(/.989�/;.8*.8%)

'�7,0&*5�92:7-(*0.,�-,�,1�.�,791./�%;�%2!�'/-0/.0,7,8�(*./-*2*2:9�&(-(28-*

'/�(*6/�7(*&�,��5%8/289.,8+(*70,7�8��72:�,--92:-(*79�/8%6�6*0-/�(+','-,�2(

0&/;.8*7(097/-(/;.8*.8%'�7!

������������ ¡¢�� ��£¤��¡¥�¦-/&(8/-(*-/08,.,7/-/8�(,.%0/-92:4)L�¦w

/-/&(8/�,.*&/26(§+'/'9+'9�/,;(+,7/w/-/&(8/6*0-,289--(�,7/w;.8*7097/-(*;.8*<92(/

7,&-*5,,0;.8*.8%'�7(7,&-*5,,080/.8*̈879�,.89+'/-(*11*',0�&/+9©�/26(w�,-)



 ! "#$%$&'()*+,-,.#/,0&1$0#234-.56-5.'70'

4-.5618'90'70,/#.,/.,4:80,/#;#%,75<.$,=:1&'><.$:/#-#?'0&,<&,.?4$,8?,.48&;'05@

46.:<-5*

ABCDEFGHDIJKLMHGNDNOIGECNDEPQLOIDIPGDEPQRBKSKSHIBTCGBDIBUVBTBWIJDNODB

TJGKINDIBDJHJSHJTXUHETNVJDBPGYZPIJHJ[TGBGPG\JD]̂_HLONKÈLNPRIâ bUDIB
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JCGHIBTPIBCOJDBHLONKÈLNPRIâ bcoKGEKSLIBSBWTJFNCGBDINFJWgKSNDJHIlTBWIJDE

GNIDSBTBKJHNDINmpIWcqcrncsQJPINVKNFNIPQOIPGeNDIBRBKSPGEDDILIBF[TJWDJKSEPGDEF

CON[TGBTGXSMHJCOBW\EPQmpIWcqcrenU[JKSNHIJDJQI[JSBGYUVBXHGWOYCDIBDIBHKGEKSLIPQ

TBWIJDMHHFJCBOJHNDIX[TGBVEPINFJVB[J[TNHIlGCJODJZl[TBCELPERDgFJCBOXc

mNn men

pIWcqcrtuHIYLKGJZPI[NPRBDSMHHeNCNDBRLJQJTPIBHJeTNGIBvwa[\XPCN\JKIYGNJeKBTHJHNl[TGEDNRf
FDIBRCHNWTJFNCGBDINcmNnsGYKSJZlHEKSY[JHNDIN[JKGPGBWMODEPQOIPGeWTJFNCGBxyTBWIJDMHGNIDf
SBTBKJHNDINcmenoNTSJZl[TBCELPERDNOIPGeEzd{CON[TGBHICEHNDIN[TGBTGXSMHc

vJCJeDIBRNLHJ[IKNDEFHPGBZDIBR[TGE[NCLXLONKÈLNPRICNDEPQGJeTNGJHNDIN
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HAABYHUNWJPRECF̀CTEBCNPRCOK_?naKNGAHNAHNXFKCJaTHEPHQPOlp@RDKFXHFVMN

XHNQNTNT[KFGHJYHTEABT[CKFTHHACNKDKNCJXFQAJab?

qJQNUAFDKFTFRCFAJXHDNXANWJKJGEFUOGJXLGR̀OREAJaTHPJATNDTUHVMNYHYJDJXBMh

REBT[XEWQ_GLXVFWKNWFTUFXNPCJKLXTNT[FQZJXBAHPLXDKNGBPTUHYJMNZBbKJEXĤh
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eTRNSP̂eTRQY@MEU@ĈEUM@ZBERTLhijkljXVPUE@S_COESUPeQ\YUM@aRQZCZPF\MS_C̀QC̀PV@N\YGmEPZ@O
MP]SEPRUZBERTLEVRUPMLn̂@eRopRQEqF@SqUM@̂PUSPFRrstRUaRYE@U@̂qCPFRFLZRYEaEPTYRNSPVLU@QE[
aRaT@YEpY_eRTZ_QNL̂qCYQZ_QNeEPFTRV@UZPSE@G

uZ_Qe@SPY_SEeEB_c_S@N_MPRBEPCL̂qCPn]PaRQN@SRYERSRTRZQZPTZ_pY_eRS@SP



 ! "#$%$&'()*+,-,.#/,0&1$0#234-.56-5.'70'

89:9;<=>?@A9B:C9DEF>FCG@H:H8;9I=;:=;FD9JIACGK9?<L:M9<;;GFNKH:=M<@AC=OGF<9P

Q9?I9;9B<9DEF98GR9I9SO=;9DBGO?C9D9SHTU@A=:GSFD<H?<EV;<LI9@AC=CK=IH:E'77"WX

YZ'[HA9C;<?S9D9SHTU:M9K=IH:G'77"WYZ&0P\@ACG@9:SJ@9FD=;I]BHB<LS?C=D;<O

D=:=;M<FC8<=VAHK9:C=̂;9IJA9M;=D=?I>O=BG;<S<=K@A=:GSFD<8L:EC9A]B;HBGO?C=D9S

<;<O?C=B9AIHTF<AGCGS9P_ACG@<?9;<=I9S<K@9FD=;IHK;9DBGO?C=DCJCG?S<B9;GFNB9À
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b̂[fkf[ailX[̂hYdYlfb_f_hXfWebYW_fcX]Xĉ_YWXpY[XW[f̂d_Yj]bXYZhfYl̂]gX]_rstum

vDwxPyTFIQz{|IRF}~{~IJyMI}z{zHPQ��}�{�yM�I�{�FJ}�{zP�I�UI}x{

�FG}I�NI��PN��{�LS�IME�{�FN�L}�C�Py�JFM�y�GIPH��ISLRyJy�Iy�RPI�

LGSQLMQIP��HJSF�QLMQIP�ILSHPIGNFGQPF�FMLSIRISTIIM�ILJS��Ty�IMLMNUL�

SFIMSGTFS�RPILGSQLMQIPC�PyMSC�MQyJC����������C�D�D��

�����+,'�#2#9&  5'-' ,+-&$',&#/#;�-+'4, '/ +-¡&%+/,&¢ ',&#/#;'4&./',6-+ #9=

9#/,#%&1+-+/, '/ +-4¡ #/4,-6 ,&#/#;'9+,'�#2#9&  2'44&¢+-)

£W[\f__[jcailX[̂hYdYlfbp]YqdX_̀ X]X̂Ŵda_XcZY][\Xpd̂_l̂ YZ\X̂d[\acYWY]_î_
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CDE;=:F=KGDEIWYFILKDFHEFEIFF=UEJED=K;LKDCKY7G;?_YWEJK=GFI7DE;7=Ỳ=GLE:F=KGÎ>DEEGY=GE=IFHE
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MKGI=;EDFHEcVPdUK;EŶKGEKLFHEUKIFJKJWY7D:KUJ7DFUEGF7YEJ=;EU=KYK>=:7Y
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Z[Y: §6¦5)4&')(,O/6¦#b)0Ô6̂-((O/6+# -55#Oa6­6/c20O\6­)2 (-W­244Oe6/6]#"O]6

®-&"O¦6a6¤)4/&'25O]6§6�-55c)442/6¦-0-(P6̀]-0)P0)02&4#4WPc)55&-555!41

&)4&-(=a/]3\5242&)5¦()&02&-̈ !2,-524-Pd#(,2)14#P2PO0(-)0c-40)4,d#55#$W

!b;6<=©??HEJAª«?gAEAFD8VM89QXNOP62 QV8R2 8LK6STTU=9V8LWKpL[6qrS=stu

stz�x������x¥�̄ ��v6

Z[K: \')(5#00-/6 )4,-(¤#PO§)42°55-̂ ##bc)4O/.#-(,®2.4P,#(bO75±-(0�67(-4,PO

®#4)5,_#-55))(,O�#(476 )4§)5-4O])("�!±±-(24"O740##4e6]6<255-cP-42

a(2&¦6¤2PP-(6̀�!)402²&)02#4O2cb(# -c-40O)4,')(c#42*)02#4#dPc)555-P2#4

,-0-&02#4$20'P0)0-W#dW0'-W)(0¦ae;6<=>³CAihH? Á³C?HEAªµ³gEhHC¡h@GgG?h
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kSOl �-'ª'#«w"*I '&'"# &n/-Ip"+u&*�"((I�".�*¢."w*}"%I£w"*0'#¬"#/I�wn#Q

)'#/o'"#/I{-#'+ ."y#%I�&-0-#+�3£('-&}*/-&Iq&-ª"#$-.m"n/�*/&".�"r%+-$'I

£w'�-'4"#/I�".%n+m"%�-.I4-',"#/«w"#/'§'"#/p'3z�n&)'Q&-+'*#."$'*0'%+

*,�rx­�x,*.#*#Q'#}"+'}-+n.}'}"&+).")'®%")'*#"#$w'+)*&*/'%)n0*..'+�(.*®Q

&'#/'#(")'-#)+�')w&n#/"$-#*%".%'#*0"2345�����7;@�;89�<�>AOF3JGEFGFFHI

+3CGSP�CGPC3LMMN5JKOFQJGRK3TUL5bc_bcc©[Ycc��c̄ ciī c����̄ ©3°±²5

VWWXZ[[\³_\]̂ _]̀ a[bc_bcc©[Ycc��c̄ ciī c����̄ ©3
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2}i56789:~@ACEÀGF�=l̀ =C<C[{CGF?ZAZHI787TUd79ngK8PawLJn7MOKPawocNawf

8UJ7QNMSJapUKPmU7QOKOraU:
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OaD<DCS)OaCàa�(?(DMBCHG??BJ(sD�=JDJM(Md+

#g�'()*+0]-_,Y23z-]W19:;A(DJ?s<D('s(*<?)(9a@()@(a(AMBCMC+
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b@?M@@D ĈAICD?B'.-AMLIKLA@CB-D.GA?L@ACDCHJBIBMCB]@A.-AQ@EB@]CAC?@HJ.-A?L@

?M-K@HHHID@B[nI..@A@D?ICHHJ@_]A@BB@EN@D@BM@A@IE@D?IO@EGBIDNnoP@FY]CKcCN@XY*Z

@̂ABI-D/[*d[/A@H@CB@E-DYde@bAGCAJYdY/'MI?LenSCEkGB?@EVm@DkCQIDIhg-KLb@AN
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\]Shm̀Sdemdidh\bSnfcSfcc̀cc̀oS�cdekShm̀S���S�̀jjSudfidjdhlSh̀ch�S�fhfSfb̀S̀Zab̀cc̀oSfcS~ f̀eS�S��WS���S�S�S|�||̂S�\~afb̀oSh\S
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g c̀h̀beSij\hSfefjlcdcS\]Spqpr̂stSab\h̀deS̀Zab̀ccd\eSnfcSàb]\b~ òS]\bSjlcfh̀cS\]SfjjS]dùSj�ekS�fe�̀bS�̀jjSjdèc�S
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jdèWSfcSdjj�chbfh̀oSilShm̀S�db�\cSaj\hS�pdk�b̀Ŝ���S¡jhm\�kmShm̀Svwxsŷ _ẑSk̀e\~ S̀nfcS
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nfcS\ic̀bùoS\ejlSndhmdeS�mb\~\c\~ S̀¤�S¥eShm̀S\hm̀bSmfeoWShm̀Svwxsŷ {|}Sk̀e\~ S̀nfcS
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oVWUXU]W_Vĝhi\XUceaUcaZVaUVWX\W_ZVZYWbUvZ]W\zeVc\VWabẐU]WUXĥU]WUX
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>277h92337+4+:/50<.45/+0,57

�L{LkL#$L'

b@O2:-gDQ+075<oDO,+-+7WtDt5=+095::+PDO1+0r145/5054XDo+457sD+/57@Z71657
85:8+09/5/,9/,89ececlZtY[YVsE+9/,45/+91>,:8,;+:8+5:;410/57,/<?107;?,;+>10̀�
85:8+09,:bda812:/0,+9@�������������@\ecebfiblec_n̂_@;1,lbc@̀̀eeN8558@eb��c

e@)*+V5:8+0Z+:14+s/759E+/?10B@V1430+*+:9,=+417+82750310/05,/91>
*245:60+59//241209@������@\ecbef̂_cl�bnic@;1,lbc@bc̀dN:5/20+bb̂be

@̀O1:-otDV*+:VD�25:oqDO2:OW@q01-0+99,:/*+87,:,857;+/+8/,1:1>
*+/+01-+:+,/<,:60+59/85:8+0@���������@\ecb�fal̀̂iandd@;1,lbc@bcceN854̂ @_̂`

@̂V*5�oD],4UOD]11oO@s4,:158,;/05:9310/+095:;-72/54,:+4+/5617,94,:
60+59/85:8+0@����������@\ecbdfb_l_cinê@;1,lbc@̀̀_cN,r49b_c̀c_ci
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-<<=<jI<<>I<]<jI<

]<.X!"OJMWYuM`+YFM}+O%LPMa!#O%JMF#)LNM" #*.
JV-)T!)-T!# +&V*,!)*+O"#,V* $#O-S"$#-"=T$)') "-"T+ !"*+#*I'"-"O,!V'#*
 $#O-+ +)O)S!"T# ),"**Y*#$,#$,+O)'#�60 !"LO E�I,# "O+O-+%O#*+O%T# !n#V.�11
�3y0f7Z.:;<;;?;̂A=<<D><.&)+A=<.=<=DE_.#)!"T.;<;;.=<<D><

]=.m,U"$- #SStMW*YO&"lMG!Y_n#**#aH.F!)*+O"T!)-T!)*+T+&'" #()*+-'A#
 #$%" +O,#O,"$,"**-�g/3ZZ[672\38.:;<<@?j<AB;BC@@.&)+A=<.=<<;E_,(.=<DBj

];.a!#)aMc+#)NMt*-)OuMP#OkMu*Y''"$X|MG"$UHM" #*.u*#-'#
*V-)T!)-T!# +&V*,!)*+O"*"K"*-AT) "O +#*(+)'#$U"$-S)$,)*)$", #*,#O,"$.g/Z61
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�� ���u���®�� u���¡��u�������u������� �ªū����u��́�½½½u�¢�����u®���u�� �������u¤��½u�¢�����u¢��u

���u������u�����u��u�£��� �¥¿u���u ������u���������������u��u���u�����¬��u���¡�������u���u¢��������u��u

��¢¢��¡������u«����u��ªu����u�¢�����u��������u���u����u��¢�u��u���u���u¢��������u��u

��¢¢��¡������u�� ���u��ªu³�������u¡������u¡������ u®��u����u���u���u��������������u��u�¢������u

��¡¢������u����u��������u��u�́��u��¡¢������u����u������¢�����u��u���¢���u¢�¢�����¿u���u�£��� ��u

�¢�����¡u����u���u���u¡����u������������u��u��¢�����u��u�� ���u�ªu�¡¢���������u����u�¢¢�����u

¢��£����u�u�����������u���������u��u����u��¡������������u®����u�������u���u��¡¢�������u����u���u

���u¢�������� u��u¡����¢��u�¢�����ªu

u

ÁÂÃºÄ̧uÅ¶u����u�¢�����¡����u�¡� �� u¤���¥u�¢�����¡ªu¤Æ¥u«��u�£��� �u¡���u�¢�����¡ªu¤Ç¥u

±�����������u��u¡È¬u��¡¢������u®���u���������u�£��� �u���������¿u���u���u������u���£�u��¢�������u��u

���������u������������u¡����u®���u���u������������u��¢��������u��u����u�����u¤����u��¢������u

����������u���������� u���������²�������u�������u��u��¡¢������¥ªu«��u���u����u��u�����ūu��¢�������u

���u���������u��¢������ u�©Éu¡���u��������u��¡¢������u¤ÊË��½u�ª�ª¥ªu
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>JBl=$>BmH$h;BmA>H$A=$h;HNAG@A=E$mH@<>@<>A>K$nH@<>@<>A>e

<>>BGA<@HN$?D=E$<NH=BG<;GA=Bm<$@;<=>G;Ah@$̀$aopUpOqrcs$<$

?B=E$=B=eGBNA=E$;AtB=DG?HAG$<GAN$aIuLcs$l<>$NHmB=>@;<@HN$

@B$tH$>AE=AvAG<=@?w$<>>BGA<@HN$lA@J$mH@<>@<>A>$A=$=B=e>m<??$

GH??$?D=E$G<=GH;$auxFCFc$afcK$nH<=lJA?Hs$G<=GH;$<=@AEH=$

yz{$|}~yz{�$���$��������������$�������$|����$����$�����$

@B$tH$A=NAG<@AMH$Bv$?AMH;$mH@<>@<>A>$àbcK
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A=@H;H>@$aĪ �cK$Å>A=E$@JH$<M<A?<t?H$ª«:iF:$>G<=>s$;<NABmAG$

vH<@D;H>$lH;H$Hj@;<G@HN$v;Bm$@JH$Ī �$<=N$<>>H>>HNK$
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«?FIAFBEB)PA@C BEB)£F?)̄FAï�@CC)JLCC)GHAI)J@AKL?O)̈KE)

�y�)������������{

��{)|uwuppyw)���)°wurr�q}})��)Áuv)��)ys)qp{)|��±qryx)

?@REF�EK)BEIA@DH?L)l?LREKDB)REBD@AD)�LD@BD@BEB)EA)CHAI)

@RLAFK@?KEAF�@O)M@REFDNL?)ªAKFC)̀adÅcddÂhbÂÅiÅaO

��{)Çv)��)��v�pywq)��)�¤vpsÉ)��)ys)qp{)�qwp¥��sq�y)�u}���qpp)

JLCC)GHAI)J@AKL?h)ÊH@ADED@DEQL)Ä�@IEAI)JN@?@KDL?EBDEKB)F£)

Ë��Ì³)³pvuwuxyu�¥�pvzury)���¿|�)�ppu²)�wyx�zs�u})ut)

ÈEBD@AD)©LD@BD@BEBO)M@REFCFI )̀adoc̀jdh̀faijO

��{)³q�y)Æ�)¹¤q}�)��)�q}�)��)ys)qp{)�ypsq�wqx�u��zr)tyqsvwyr)

£F?)DNL)l?LREKDEFA)F£)l@DELAD)FHDKF�LB)EA)AFAiB�@CC)KLCC)

CHAI)K@AKL?O)̈KE)MLl)̀adfcfhÅjjO

��{)�uv)�Á�)|uwuppyw)���)�q})°w�ys¤v¥ry})��~�)ys)qp{)

«L?EDH�F?@C)?@REF�EKB)£L@DH?LB)l?LREKD)REBD@AD)�LD@BD@BEB)EA)

CFK@CC )@RQ@AKLR)̄ J̈GJO)«GF̈)ªAL)̀adjcdbhLàaodajO
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v̂bf}dhfb~�ĥ_ijk{A6;A6B634<42@6:mn2B=C3B4AN=46Q?O56A66<=5P6<4NA6
2B<3<A2459642=<@6A<76=<8=N8<46Q<=ACBB<88456;<42634WB:mnBE{845CN75452B
9645CQ23=CA;CA<46B23PCA9<42C3PAC9 <88456=C34CNA6Q86B2C3B?24;N4B234C
YN6B42C34562346A;A64<S2824TCPCS4<236QA<Q2C92=P6<4NA6BEuCA6X<9;86?B5<;6
P6<4NA6B82>69<sCA<X2B8637455<@6P<2A8TB4A<2754PCAO<AQ2346A;A64<42C3O563
<;;826Q4CC36:mn?SN4<A63C8C376A96<3237PN8O563<@6A<76QE





 !"#$%#&'($)%*+,#-+.)./#$0' 1

2345673893:;<=>?@ABCDCEFGCGHIJKILMCEFNIGHCOPQHIKIJKIFI@GAGMLI
RSTMFUABUEBAGIOAFAVIMDHGIONIA@CWABBRSTFVMGHGHIMKFMXIFYLCZIB@EN[IKF\
AFVIMDHGFP
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�XU[UZ[U]aYU_OYÒZ̀OaV]̀a X̀Uc[U]UV̀Ud]̀̂ dnl̀XUYa]̀OYca[̀ZV̀ fUe
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abcm[SWjx[Uǹ^̂:�[U_Z\[]m[SWjTSW]PQqPT[V\:*/9
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\Xa_hìYa]̀Y]_Y]̀h%

 !j#C%k:,*l%e4'*m%d6'15*0/'-%* &:.4:(48.
'1;7';4:(48.4(?7:@0/60?70;48/4:1:9?:./<
7';4:/607'?>10,/7:?64-<->(?6:8>/07'/4:41-:8'-->
';@'180;1:1<.('--80---,158'1807* g0;48'-
36>.48.n!EFGFDHonGpoo!%;:4KLMMN\OPPQTUS
TVWPXYSXYYaPqNSXh[a_%

 FG#e%d6'15*+%d6'15*e%r4,*0/'-%*s?/4(4t<
415/60$4t0:93074/,(:7'-C054:19:72..0..<
415u:1<$('--m0--J,15m'1807k0/07:5010<
4/>I.415C';4:(48.*$?741507u'/,70$415'<
?:70*FGFv*?%vGjpvFG%ICJKLMMNOPPQRSQTUS
TVWPXYSXYYiP_i[̀_[X̀__̀iXY[̀]wah%;:4KXYS
XYYiP_i[̀_[X̀__̀iXY[̀]wah%

 F!#e%d6'15*+%d6'15*e%r4,*0/'-%*xy?-:74151:1<
41@'.4@0?7084.4:1/70'/(01/411:1<.('--80---,15
8'1807?'/401/./67:,56;00?-0'714157';4:(48.
'87:..4('541590'/,70.'1;(:-08,-'7?601:/>?0.*
z4:('7)07C0.0'786!FEFGFDH%ICJKLMMNOPP
QRSQTUSTVWPXYSXX[hP\]YZh]̀Ya]̀YŶhX̀ %̂
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<Q6>D7b.c-($/)K0&?7A)1B&G7HE(!"&$#-17&@-K4)*$
1$-(*)*+-''(E-K4#E'($2)K#%$#-"#-")")*1.*+K-*J
K$(d-"$2E*(-2)E%)KL$-#.($"&)*T,7M7,+.!$*&
M7D7M(-*&e7M.B-!$f&M7Jg7hE*+&H7M(-/)i*"B)&
C7 0K0$(d)KB)PC2"7R&j*#$11)+$*#j*LE(%-#)E*-*2
G-#-d-"$ !"#$%"& '()*+$(,-#.($ /)#0$(1-*2&
34-%&5655&''796:k67

<QO>M7g73E(E11$(&g7l(E""%-**&m7hE.&$#-17&
3#Jd-"$2 (-2)E%)K ")+*-#.($ '($2)K#" 2)"#-*#
%$#-"#-")")*1.*+-2$*EK-(K)*E%-& I-2)E#4$(J
-'!-*2n*KE1E+!OO9P56OkRQ9k:Qk67eINT
o\\pqr[[sssWq̂tuv̂uwt_û\Ŵxy[q̂tuv̂u[
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Podpisał prof. Rafał Sadej (podpis odręczny)

Podpisała Kamila Kitowska (podpis odręczny)
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