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feYeao\deYt�i�@�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-5 hfeheudehis�a�aeccjd_atm__�Y�jhidè�_�
f_hsc\ddè�kegc\�dt�gjhhaec�_�_dehigtddec�v̂ratl�
[bv� g\o\d_v� t̂[tn� c\]b_ndehidewe� _�
c\]ajbsijgdewe�Ŷt_ce[\̀hiY_v�
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u

6MCDOE?LGDCGPUGNJGLY(MPLMALYDO?FCDJY):
SComputers
SEvolution of Computers
SHistory of Telephony
SSwitching Technology
STransmission Technology
STransmission Media
SWireless
SSatellite Communications Technology
SCommunications Technologies g
SCommunications Software
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[�_�d� fgek\hheg�atk\[gr�
J@_MrA�etgiuoeY�d�f�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-2 hfeheudehis�tdtb_̂_geYtis�ehdeYdr\�titfr�
_�̂taedec\gdehi_�_hieg_n\haewe�gt̂Y_i_v��eup\hiYt�
[bv�kegc_geYtd_v�wgt][tdhaè�fê_m__�
�3/-6 hfeheudehis�gtueitis�Y�aebb\ai_Y\ �
ieb\gtdide�Yehfg_d_ctv�hem_tbsdr\ �tid_n\ha_\ �
aedk\hh_edtbsdr\�_�ajbsijgdr\�gt̂b_n_v�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
Se\ie[ebew_n\ha_\�ehdeYr�_̂jn\d_v�_hieg__
Satge][\d_\�_�ehdeYdr\�titfr�hitdeYb\d_v�
gehh_̀haè�wehj[tghiY\ddehi_��2!-!��YY��
Siehh_̀hae\�wehj[tghiYe�Y�!�2�W!�22�YY��ei�
hehbeYde-fg\[hitY_i\bsdè� cedtgl__� a�
htce[\g]tY_u
Siehh_v�Y�!�222�Y��MitdeYb\d_\�_cf\g__
Siehh_v�Y�f\gYè�febeY_d\�!2!�Y�
Siehh_v�Y�f\g_e[�g\kegc
SJheu\ddehi_�gehh_̀haè�ce[\gd_̂tm__�Y�dtntb\�
!!�Y�
Siehh_v�Y�jhbeY_vl�f\gYè�c_geYè�Yèdr�_�
eup\dtm_edtbsdewe�ag_̂_ht
SMeY\ihae\�eup\hiYe�Y�dtntb\�����-l�Waedm\�



1930-l�ww�
SMMMi�Y�we[r�Yiegè� c_geYè� Yèdr��
hehb\Ye\dde\�gt̂Y_i_\�higtdr
SMem_tbsde-taedec_n\hae\� _� feb_i_n\hae\�
gt̂Y_i_\�MMMi�Y���
	�w��-f\gYè�febeY_d\�����-l�ww�
SMMMi�dt�titf\�f\g\higèa_�_�fehif\g\higèa_�

(1985 W�����ww��
SMjY\g\dde\�gehh_̀hae\�wehj[tghiYe�Y���-l�ww��
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a�f�d� �[em\di�atk\[gr�rM

Jlg_c\dae�B�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-1 hfeheudehisu� _hfebŝeYtis� ehdeYr�
k_behekha_l� d̂td_̀� [bv� kegc_geYtd_v�
c_geYê ĝ\dn\haè�fê_m__�
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
Shg\[c\i�k_behek__��e\hie�_�gebs�k_behek__�Y�
[jleYdè�ajbsijg\�eup\hiYt
Sbhieg_v�k_behek__��JhdeYdr\�dtfgtYb\d_v �
oaebr�k_behek__�_�titfr�\\�_hieg_n\haewe�gt̂Y_i_v
SJdiebew_v��hgeub\ct�uri_v�Y�k_behek__��
Mêdtd_\�ata�fgeub\ct�k_behek__
S@deh\ebew_v��hêdtd_\�ata�euq\ai�k_behekhaewe�
_hhb\[eYtd_v��ftjndr\�fêdtd_v��m_behek_v�dtja_�_�
i\ld_a_
Sm_behekhatv�tdigefebew_v��hgeub\ct�n\beY\at�
Y�k_behek__
Sm_behek_v� hem_tbsdrl� _� ajbsijgde-
_hieg_n\ha_l�kegc�uri_v��Jup\hiYe�_�fg_ge[t��
bhieg_n\ha_̀�fgem\hh�_�uj[jp\\�n\beY\n\hiYt�
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5?FO?@MQVGI��hi�fg\fe[tYti\bs�
atk\[gr�?e_m�ctd[t̂tb_�d�M�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\�Y�cti\cti_n\ha_̀�tdtb_̂
�A_kk\g\dm_tbsde\�_hn_hb\d_\
�bdi\wgtbsde\�_hn_hb\d_\�kjdam__�e[dewe�
f\g\c\ddewe
�rb\c\dir�i\eg__�gv[eY
�Ng_wedec\ig_n\ha_\� gv[r� _� tb\c\dir�
kjdam_edtbsdewe�tdtb_̂t
�JuradeY\ddr\�[_kk\g\dm_tbsdr\�jgtYd\d_v�
�JAl�
�mjdam__�d\haebsa_l�f\g\c\ddrl��mfh�



�cgtidr\ �ag_Yeb_d\̀dr\�_�feY\gldehidr\�
_di\wgtbr�_�tb\c\dir�Y\aiegdewe�tdtb_̂t
�N\eg_v�kjdam_̀�aecfb\ahdewe�f\g\c\ddewe�_�
ef\gtm_edde\�_hn_hb\d_\�
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a��k�-c�d [em\di�atk\[gr�?e_m�

bbs_drl�f�b�

hgem\hh� _̂jn\d_v�[_hm_fb_dr�dtfgtYb\d dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehisu� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
S?Y\[\d_\
Se\ltd_at�_ ehdeYr�hf\m_tbsdè�i\eg__�
eideh_i\bsdehi_
Seeb\ajbvgdtv�k_̂_at�_�i\gce[_dtc_at
Srb\aig_n\hiYe�_�ctwd\i_̂c
Sceb\utd_v�_�Yebdr
S?ebdeYtv�efi_at�
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5?FO?@MQVGI��
a�k�-c�d� �[em\di�atk\[gr�?e_m�

Njird_dt�J�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrlfta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\
�Mbjnt̀dr\�heuri_v
�Mbjnt̀dr\�Y\b_n_dr
�M_hi\cr�hbjnt̀drl�Y\b_n_d
�rb\c\dir�cti\cti_n\haè�hiti_hi_a_
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hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�



9MOK?�IMLQOMJ]��tâtc\d

5?FO?@MQVGI�
a�k�-c�d��[em\di�atk\[gr�?e_m�

Njird_dt�J�b�

c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
Srb\c\dir�i\eg__�cde]\hiY�
SJideo\d_v�
Srb\c\dir�tbw\ugr�bew_a_�
Sdew_n\ha_\�ef\gtm__�
Sh\g\abunti\bsdr\�kjdam__�
SMf\m_tbsdr\�gt̂be]\d_v�f\g\abunti\bsdrl�
kjdam_̀�
SJhdeYdr\�fedvi_v�i\eg__�wgtkeY��
Scecu_dtiegdr\�tbweg_icr�dt�wgtktl�
Se\ie[r�g\o\d_v�aecu_dtiegdrl�̂t[tn��
Shehige\d_\�c_d_ctbsdewe�ehieYdewe�[\g\Yt��
SrYg_hi_n\ha_\�tbweg_icr��
SJhdeYr�i\eg__�aed\ndrl�tYiectieY��
SJhdeYr�i\eg__�tuhigtaidrl�tYiectieY��
SJhdeYr�i\eg__�higjaijgdrl�tYiectieY
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5?FO?@MQVGI��hi�fg\fe[tYti\bs�
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hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-1 hfeheudehis�fed_ctis�hjpdehis�_�
d̂tn\d_\�_dkegctm__�Y�gt̂Y_i__�heYg\c\ddewe�
_dkegctm_eddewe�eup\hiYt �hêdtYtis�efthdehi_�_�
jwgêr �Yêd_atup_\�Y�tiec�fgem\hh\ heubu[tis�
ehdeYdr\�ig\ueYtd_v�_dkegctm_eddè�u\̂efthdehi_ �
Y�iec�n_hb\�̂tp_ir�wehj[tghiY\ddè�it̀dr�
�34/-2 hfeheudehisu�g\otis�hitd[tgidr\�
t̂[tn_�fgek\hh_edtbsdè�[\vi\bsdehi_�dt�ehdeY\�
_dkegctm_eddè�_�u_ub_ewgtk_n\haè�ajbsijgr�h�
fg_c\d\d_\c�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h�jn\iec�ehdeYdrl�ig\ueYtd_̀�_dkegctm_eddè�
u\̂efthdehi_�
�34/-3 hfeheudehisu� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
SN\eg_v�_dkegctm__
S =fftgtide\�eu\hf\n\d_\�hc
S hgewgtccde\� eu\hf\n\d_\� f\ghedtbsdewe�
aecfsui\gt
S Mê[td_\�_�eugtueiat�i\ahieYrl�[eajc\dieY
S rb\aigeddr\�itub_mr



S >t̂r�[tddrl
S =Yiecti_̂tm_v�_d]\d\gdrl�_�dtjndrl�gthn\ieY
S N\ldebew__�fgewgtcc_geYtd_v
S cecfsui\gdtv�wgtk_at
Scecfsui\gdr\�h\i_�
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hi�fg\fe[tYti\bs�
atk\[gr�JhA�NM�
cjdtY_dt�f�B�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-4 hfeheudehis�_hfebŝeYtis��ehdeYr��
fgtYeYrl�� d̂td_̀��Y��gt̂b_ndrl��hk\gtl��
[\vi\bsdehi_�
�34/-7 weieYdehis�a�aedigebu�heubu[\d_v�_�
eu\hf\n\d_u�taebew_n\haè�u\̂efthdehi_�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
SJup_\�Yefgehr�taebew__�
S>_etaebew_v��Jgwtd_̂c�_�hg\[t�eu_itd_v��
raebew_v�fefjbvm_̀��Jgwtd_̂tm_v�_�taebew_v�
heeup\hiY��rd\gw\i_at�taeh_hi\c��raebew_n\hatv�
hjam\hh_v�
S>_ehk\gt�_�\\�tYebum_v �deehk\gt��@gtd_mr�
u_ehk\gr �\w�higjaijgt��raebew_v�n\beY\at��?b_vd_\�
atn\hiYt�]_̂d_�dt�̂[egeYs\�n\beY\at�
S=digefew\ddr\� Yê[\̀hiY_v� dt�
u_ehk\gj�atwgv̂d\d_\� hg\[r� - g\̂jbsiti�
_di\dh_k_atm__� fge_̂Ye[hiYt�� atwgv̂d\d_\�
eagj]tup\̀�hg\[r�ieah_ndrc_�_�gt[_etai_Ydrc_�
Y\p\hiYtc_��rb\aigectwd_idtv�taebew_v�_�̂[egeYs\�
n\beY\at�
Shg_ge[dr\� g\hjghr� _� gtm_edtbsde\�
fg_ge[efebŝeYtd_\��itm_edtbsde\ _hfebŝeYtd_v�
fg_ge[drl�g\hjgheY��raebew_n\ha_̀�ced_ieg_dw��
hg_ge[eelgtddr\�i\gg_ieg__�
ShgtYeYr\� _� hem_tbsdr\� Yefgehr�
fg_ge[efebŝeYtd_v�� Mem_tbsdtv� taebew_v��
Mem_efg_ge[dr\� taeh_hi\cr�� cedm\fm_v�
jhièn_Yewe�gt̂Y_i_v�u_ehk\gr��e\][jdtge[de\�
fg_ge[eelgtdde\�heigj[d_n\hiYe�
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5?FO?@MQVGI��
hi�fg\fe[tYti\bs�atk\[gr�erM�

T\hitaeY�b�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�4/-5 hfeheudehis� fgeYe[_is� gtueir� fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\
�Jup_\� fg_dm_fr� fehige\d_v�
_dkeaeccjd_atm_eddrl�h\i\̀
�JhdeYdr\�ltgtai\g_hi_a_�h_wdtbeY�tb\aigehYv̂_



�ctdtbr�f\g\[tn_
�hg_dm_fr�fehige\d_v�i\b\aeccjd_atm_eddrl�
h_hi\c�gt̂b_ndrl�i_feY
�M\i_�hYv̂_�eup\we�febŝeYtd_v�

(��(���
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5?FO?@MQVGI��
a�i�d �[em\di�atk\[gr�erM�

cjht̀a_d�A�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-5 hfeheudehis�_hfebŝeYtis�degcti_Ydju�
_�fgtYeYju�[eajc\ditm_u �ltgtai\gdju�[bv�eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�degcti_Ydr\�fgtYeYr\�tair�iehh_̀haè�m\[\gtm__ �
i\ld_n\ha_\� g\wbtc\dir � c\][jdtge[dr\� _�
dtm_edtbsdr\� hitd[tgir � g\aec\d[tm__�
e\][jdtge[dewe�heût�tb\aigehYv̂_��
�34/-6 eubt[tis� hfeheudehis� fgeYe[_is�
_dhigjc\ditbsdr\� _̂c\g\d_v � _hfebŝj\cr\� Y�
eubthi_�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h_hi\c�hYv̂_�
�4/-1 weieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�
�4/-8 jc\d_\� heu_gtis� _� tdtb_̂_geYtis�
_dkegctm_u�[bv�kegc_geYtd_v�_hle[drl�[tddrl�
[bv�fge\ai_geYtd_v�hg\[hiY�_�h\i\̀�hYv̂_�_�_l�
tb\c\dieY�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
SJup_\�hY\[\d_v�e�h_hi\ctl��hYv̂_�
SA\i\gc_d_geYtddr\�h_wdtbr�
SMbjnt̀dr\�h_wdtbr��
Sctdtbr�hYv̂_�
Se\ie[r� kegc_geYtd_v� _� fg\eugt̂eYtd_v�
h_wdtbeY�
Sbdkegctm_eddr\�ehdeYr�f\g\[tn_�heeup\d_̀�
Sbdkegctm_eddr\�ehdeYr�̂tp_ir�_dkegctm__�
SN\eg_v�fec\lejhièn_Yewe�ae[_geYtd_v�
SJfi_ctbsdr̀�fg_wc�[_hag\idrl�heeup\d_̀�
Shg_dm_fr�cdeweatdtbsdè�hYv̂_�
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a�i�d� �[em\di�atk\[gr�erM�

cjht̀a_d�A�?�
fg\fe[tYti\bs�atk\[gr�erM�

cjhiro\Yt�c�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-5Mfeheudehis�_hfebŝeYtis�degcti_Ydju�_�
fgtYeYju�[eajc\ditm_u �ltgtai\gdju�[bv�eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�degcti_Ydr\�fgtYeYr\�tair�iehh_̀haè�m\[\gtm__ �
i\ld_n\ha_\� g\wbtc\dir � c\][jdtge[dr\� _�
dtm_edtbsdr\� hitd[tgir � g\aec\d[tm__�
e\][jdtge[dewe�heût�tb\aigehYv̂_��
�34/-6 Mfeheudehis� fgeYe[_is�
_dhigjc\ditbsdr\� _̂c\g\d_v � _hfebŝj\cr\� Y�



eubthi_�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h_hi\c�hYv̂_�
�4/-1 @eieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�
�4/-4 jc\d_\c� hehitYbvis� degcti_Ydju�
[eajc\ditm_u��_dhigjam__��fe�tahfbjtitm_edde-
i\ld_n\haecj�euhbj]_Ytd_u�heegj]\d_̀ �h\i\̀�_�
euegj[eYtd_v�hYv̂_ �t�ita]\�fe�fgewgtcctc�
_hfritd_̀�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
� ?Y\[\d_\
�JhdeYr�hitd[tgi_̂tm__
�JhdeYdr\�fedvi_v�c\igebew__
�JhdeYr�i\eg__�fewg\odehi\̀
�e\ie[r�_�hg\[hiYt�_̂c\g\d_̀�ehdeYdrl�
tb\aig_n\ha_l�ftgtc\igeY�_�ltgtai\g_hi_a
�=Yiecti_̂tm_v�_̂c\g\d_̀
�o\b_�_�̂t[tn_�h\gi_k_atm__
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a�i�d� �[em\di�
atk\[gr�JhA�NM
cjtdro\Y�?�N�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀

�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�34/-6 eubt[tis�hfeheudehisu�fgeYe[_is�
_dhigjc\ditbsdr\� _̂c\g\d_v �_hfebŝj\cr\�Y�
eubthi_�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h_hi\c�hYv̂_�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\�Y�m_kgeYju�eugtueiaj�h_wdtbeY�
�hg\eugt̂eYtd_\�h_wdtbeY�_̂�tdtbeweYewe�Y�
m_kgeYè�Y_[�_�dteuegei�
�A_hag\idr\�fg\eugt̂eYtd_v�
�hg_c\d\d_\� z-fg\eugt̂eYtd_v�Y�eugtueia\�
h_wdtbeY�
�cegg\bvm_v�_�hY\giat�h_wdtbeY�
�?Y\[\d_\�Y�m_kgeYr\�k_bsigr�
�o_kgeYtv�eugtueiat�h_wdtbeY�fg_�d\haebsa_l�
haegehivl�
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hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�



9MOK?�IMLQOMJ]�̂tn\i�h�
em\daè

5?FO?@MQVGIG�
hi�fg\fe[tYti\bs��
atk\[gr�JhA�NM�
eebeaeYt�@�m�

aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�34/-5 hfeheudehis�_hfebŝeYtis�degcti_Ydju�_�
fgtYeYju�[eajc\ditm_u �ltgtai\gdju�[bv�eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�degcti_Ydr\�fgtYeYr\�tair�iehh_̀haè�m\[\gtm__ �
i\ld_n\ha_\� g\wbtc\dir � c\][jdtge[dr\� _�
dtm_edtbsdr\� hitd[tgir � g\aec\d[tm__�
e\][jdtge[dewe�heût�tb\aigehYv̂_��
�4/-10 hfeheudehis�a�gt̂gtueia\�fge\aidè�_��
gtuen\̀��i\ld_n\haè��[eajc\ditm__ ��ekegcb\d_u�
t̂aedn\ddrl�fge\aide-aedhigjaiegha_l�gtuei�Y�
heeiY\ihiY__�h�degctc_�_�hitd[tgitc_�
�4/-12 weieYdehis�a�aedigebu��heeiY\ihiY_v��
gt̂gtutirYt\crl��fge\aieY��_��i\ld_n\haè�
[eajc\ditm__�hitd[tgitc �i\ld_n\ha_c�jhbeY_vc�_�
[gjw_c�degcti_Ydrc�[eajc\ditc��
�4/-15 jc\d_\�gt̂gtutirYtis��_��ekegcbvis��
gt̂b_ndju� � fge\aidju� � _� � i\ld_n\haju��
[eajc\ditm_u�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�@gtk_n\hae\�ekegcb\d_\�n\gi\]\̀�
�JhdeYr�dtn\giti\bsdè�w\ec\ig__�
�bd]\d\gdtv�wgtk_at�
�cecfsui\gdtv�wgtk_at
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a�i�d� �[em\di�
atk\[gr�JhA�NM�
etiY_\dae�?�=�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�4/-1 weieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�
�4/-8 jc\d_\� heu_gtis� _� tdtb_̂_geYtis�
_dkegctm_u�[bv�kegc_geYtd_v�_hle[drl�[tddrl�
[bv�fge\ai_geYtd_v�hg\[hiY�_�h\i\̀�hYv̂_�_�_l�
tb\c\dieY�
�4/-9 jc\d_\�fgeYe[_is�gthn\ir�fe��fge\aij�
h\i\̀ �heegj]\d_̀�_�hg\[hiY��_dkeaeccjd_atm_̀�Y�
heeiY\ihiY__� h� � i\ld_n\ha_c� t̂[td_\c� h��
_hfebŝeYtd_\c��ata��hitd[tgidrl�c\ie[eY �fg_\ceY�
_�hg\[hiY�tYiecti_̂tm__�fge\ai_geYtd_v �ita�_�
htcehievi\bsde� hê[tYt\crl� eg_w_dtbsdrl�
fgewgtcc�



6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�Jup_\�hY\[\d_v�eu�jh_b_i\bsdrl�jhigèhiYtl�
�Jugtidtv�hYv̂s�Y�jh_b_i\bvl�
�lh_b_i\b_� dt� u_febvgdrl� _� feb\Yrl�
igtd̂_hiegtl�
�A_kk\g\dm_tbsdr\�_�ef\gtm_eddr\�jh_b_i\b_�
�RC-w\d\gtiegr�wtgced_n\ha_l�aeb\utd_̀�
�=dtbeweYr\�kjdam_edtbsdr\�jhigèhiYt�
�hebjfgeYe[d_aeYr\�bew_n\ha_\�tb\c\dir�
�cecu_dtm_eddr\�m_kgeYr\�jhigèhiYt�
hehb\[eYti\bsdehidr\�m_kgeYr\�jhigèhiYt�
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5?FO?@MQVGIG:
[�i�d� �fgek\hheg�
atk\[gr�JhA�NM�
Aegeh_dha_̀�d�@�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-6 eubt[tis hfeheudehisu�fgeYe[_is�
_dhigjc\ditbsdr\� _̂c\g\d_v � _hfebŝj\cr\� Y�
eubthi_�_dkeaeccjd_atm_eddrl i\ldebew_̀�_�
h_hi\c�hYv̂_�
�4/-3 hfeheudehisu�ehjp\hiYbvis�cedit] �
dtbt[aj �dthigèaj �g\wjb_geYaj �efridju�fgeY\gaj�
gtueiehfeheudehi_ � _hfritd_v� _� h[tnj� Y�
tahfbjtitm_u�heegj]\d_̀ �hg\[hiY�_�euegj[eYtd_v�
h\i\̀�_�egwtd_̂tm_̀�hYv̂_�
�4/-9 jc\d_\�fgeYe[_is�gthn\ir�fe�fge\aij��
h\i\̀ �heegj]\d_̀�_�hg\[hiY�_dkeaeccjd_atm_̀�Y�
heeiY\ihiY__� h� i\ld_n\ha_c� t̂[td_\c� h��
_hfebŝeYtd_\c��ata��hitd[tgidrl�c\ie[eY �fg_\ceY���
_�hg\[hiY�tYiecti_̂tm__�fge\ai_geYtd_v �ita�_�
htcehievi\bsde� hê[tYt\crl� eg_w_dtbsdrl�
fgewgtcc�
�4/-10 hfeheudehisu�a�gt̂gtueia\�fge\aidè�_�
gtuen\̀�i\ld_n\haè�[eajc\ditm__ �ekegcb\d_u�
t̂aedn\ddrl�fge\aide-aedhigjaiegha_l�gtuei�Y�
heeiY\ihiY__�h�degctc_�_�hitd[tgitc_��
�4/-15 jc\d_\c�gt̂gtutirYtis�_�ekegcbvis�
gt̂b_ndju�fge\aidju�_�i\ld_n\haju�[eajc\ditm_u�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�JhdeYdr\�̂taedr�_�eup_\�c\ie[r�tdtb_̂t�
tb\aig_n\ha_l�m\f\̀��
�d_d\̀dr\�m\f_�Y�g\]_c\�wtgced_n\haewe�
aeb\utd_v�
�Sthieidr\�ltgtai\g_hi_a_��tb\aig_n\ha_l�
m\f\̀��i\̂edtdhdr\vYb\d_v�
�JhdeYr�i\eg__�n\irg\lfebuhd_aeY�
�rb\aig_n\ha_\�k_bsigr�
�hg\[hitYb\d_\�_�ef_htd_\�h_wdtbeY�
�o\f_�fg_�d\wtgced_n\haec�Yê[\̀hiY__�
�o\f_�h�gthfg\[\b\ddrc_�ftgtc\igtc_�
�rb\aig_n\ha_\�m\f_�h�d\b_d\̀drc_�tb\c\ditc_�
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a�i�d� �[em\di�
atk\[gr�JhA�NM�
A\d_heY�A�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-5 hfeheudehis�_hfebŝeYtis�degcti_Ydju�
_�fgtYeYju�[eajc\ditm_u �ltgtai\gdju�[bv�eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�degcti_Ydr\�fgtYeYr\�tair�iehh_̀haè�m\[\gtm__ �
i\ld_n\ha_\� g\wbtc\dir � c\][jdtge[dr\� _�
dtm_edtbsdr\� hitd[tgir � g\aec\d[tm__�
e\][jdtge[dewe�heût�tb\aigehYv̂_��
�34/-6 hfeheudehis� fgeYe[_is�
_dhigjc\ditbsdr\� _̂c\g\d_v � _hfebŝj\cr\� Y�
eubthi_�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h_hi\c�hYv̂_�
�4/-2 hfeheudehis�ehjp\hiYbvis�fg_\caj�_��
ehYe\d_\�YYe[_cewe�euegj[eYtd_v�Y��heeiY\ihiY__�h�
[\̀hiYjup_c_�degcti_Ytc_�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�e\hie�_�dt̂dtn\d_\�ajght�Urb\aigectwd_idr\�
febv�_�YebdrV
�JhdeYdr\�febe]\d_v�i\eg__�tb\aigectwd_idewe�
febv�
�hbeha_\�tb\aigectwd_idr\�Yebdr�
�Jheu\ddehi_� gthfgehigtd\d_v�
tb\aigectwd_idrl�Yebd�Y�gt̂b_ndrl�hg\[tl��
Migjaijgt�tb\aigectwd_idewe�febv�
� b̂bjn\d_\�tb\aigectwd_idrl�Yebd�
� Jheu\ddehi_� gthfgehigtd\d_v�
tb\aigectwd_idrl�Yebd�Y�b_d_vl�f\g\[tn_ �euq\cdrl�
g\̂edtiegtl��Migjaijgt�tb\aigectwd_idewe�febv�
� ithn\i�g\]_ceY�gtueir�dtwgj]\ddrl�b_d_̀�
�MewbtheYtd_\�dtwgĵea�h�b_d_vc_�f\g\[tn_�
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a�i�d� �[em\di�
atk\[gr�JhA�NM�
htjieY�?�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-2hfeheudehis�g\otis��hitd[tgidr\��̂t[tn_��
fgek\hh_edtbsdè��[\vi\bsdehi_��dt��ehdeY\��
_dkegctm_eddè�_�u_ub_ewgtk_n\haè�ajbsijgr�h�
fg_c\d\d_\c�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h�jn\iec�ehdeYdrl�ig\ueYtd_̀�_dkegctm_eddè�
u\̂efthdehi_�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�34/-6 hfeheudehis� fgeYe[_is



_dhigjc\ditbsdr\� _̂c\g\d_v � _hfebŝj\cr\� Y�
eubthi_�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h_hi\c�hYv̂_�
�4/-7 weieYdehis��a��_̂jn\d_u��dtjnde-
i\ld_n\haè��_dkegctm__ ��ei\n\hiY\ddewe��_��
t̂gju\]dewe�efrit�fe�i\cti_a\�fge\ait�
�4/-13 hfeheudehis�ehjp\hiYbvis�fe[weieYaj�
i_feYrl�i\ld_n\ha_l�fge\aieY�dt�gt̂b_ndr\�
_dkeaeccjd_atm_eddr\�euq\air�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�hebjfgeYe[d_aeYr\�[_e[r�
�>_febvgdr\�igtd̂_hiegr�
�heb\Yr\�igtd̂_hiegr�
�hebjfgeYe[d_aeYr\�fg_uegr�h�eig_mti\bsdrc�
hefgei_Yb\d_\c�
�Jfietb\aigeddr\�fg_uegr�
�?Y\[\d_\�Y�tdtbeweYju�c_agehl\cei\ld_aj�
�N\ldebew_n\ha_\�ehdeYr�_di\wgtbsdrl�hl\c�
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a�k�d� �[em\di�atk\[gr�J@_MrA��

htdn\daeM�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-5 hfeheudehis�a�aeccjd_atm__�Y�jhidè�_�
f_hsc\ddè�kegctl�dt�gjhhaec�_�_dehigtddec�
v̂ratl�[bv�g\o\d_v� t̂[tn�c\]b_ndehidewe�_�
c\]ajbsijgdewe�Ŷt_ce[\̀hiY_v�
�3/-6 hfeheudehis�gtueitis�Y�aebb\ai_Y\ �
ieb\gtdide�Yehfg_d_ctv�hem_tbsdr\�_�ajbsijgdr\�
gt̂b_n_v�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�ntgtai\g_hi_at v̂rat� ata� jd_Y\ghtbsdè�
aeccjd_ati_Ydè�h_hi\cr
�ijhha_̀�dtm_edtbsdr̀�v̂ra�_�\we�gt̂deY_[dehi_
�MeYg\c\ddr̀�gjhha_̀�b_i\gtijgdr̀�v̂ra�_�
ajbsijgt�g\n_
�fegcr�jhidè�g\n_
�d\ah_n\ha_\�degcr�gjhhaewe�b_i\gtijgdewe�
v̂rat
�@gtccti_n\ha_\�degcr�gjhhaewe�b_i\gtijgdewe�
v̂rat
�ceccjd_ati_Ydr\�atn\hiYt�g\n_
�mjdam_edtbsdr\�hi_b_��gjhhaewe�b_i\gtijgdewe�
v̂rat
�ftjndr̀�hi_bs��Bwe�ehdeYdr\�fg_̂dta_
�ntgtai\g_hi_at�ek_m_tbsde-[\beYewe�hi_bv
�CtdgeYtv�[_kk\g\dm_tm_v�_�eiueg�v̂raeYrl�
hg\[hiY�Y�fjub_m_hi_n\haec�hi_b\
�it̂weYegdtv�g\ns�Y�h_hi\c\�kjdam_edtbsdrl�



gt̂deY_[dehi\̀�gjhhaewe�b_i\gtijgdewe�v̂rat
(��(���

=IMLMKGI?�MQO?PJG�
GLSMIMKKRLGI?UGH

/MJGVDPQAM�V?PMA�-,��
108/3

9MOK?�IMLQOMJ]��
t̂n\i�h�em\daè

5?FO?@MQVGI�
a�t�d� �[em\di�atk\[gr�rM�

BY[taeYt�d�f�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-3 hfeheudehis� _hfebŝeYtis� ehdeYr�
taedec_n\ha_l� d̂td_̀� Y� gt̂b_ndrl� hk\gtl�
[\vi\bsdehi_�
�4/-11 jc\d_\c� fgeYe[_is� i\ld_ae-
taedec_n\hae\�euehdeYtd_\�fge\aidrl�gthn\ieY�h�
_hfebŝeYtd_\c�heYg\c\ddrl�fe[le[eY�_�c\ie[eY

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�Mem_tbsde-taedec_n\hatv� ltgtai\g_hi_at�
eigthb_�_dkeaeccjd_atm_̀ �\\�hehitY�_�higjaijgt
�JhdeYr� egwtd_̂tm__� jfgtYb\d_v� _�
g\wjb_geYtd_v�Y�eigthb_�_dkeaeccjd_atm_̀�
�irdea�_dkeaeccjd_atm_̀�_�c\ie[r�\we�
_hhb\[eYtd_v
�ctn\hiYe�gtueir�Y�eigthb_�_dkeaeccjd_atm_̀�_�
fji_�\we�g\wjb_geYtd_v
�Jgwtd_̂tm_v�igj[t�_�̂tgtueidè�fbtir�Y�eigthb_
�hge_̂Ye[hiY\ddr\�ked[r�fg\[fg_vi_̀�eigthb_�
_dkeaeccjd_atm_̀�� hji_� jbjno\d_v� _l�
_hfebŝeYtd_v
�M\u\hie_cehis�fge_̂Ye[hiYt�jhbjw�eigthb_�
_dkeaeccjd_atm_̀�� i\̂\gYr� hd_]\d_v�
h\u\hie_cehi_�
�Ntg_kdtv�feb_i_at�_�c\ltd_̂c�m\deeugt̂eYtd_v�
Y�eigthb_�_dkeaeccjd_atm_̀�
�Jm\dat�aed\ndrl�g\̂jbsitieY�[\vi\bsdehi_�
egwtd_̂tm_̀�eigthb_�_dkeaeccjd_atm_̀
�bdY\hi_m_eddtv� [\vi\bsdehis� Y� eigthb_�
_dkeaeccjd_atm_̀�_�c\ltd_̂c�\\�eu\hf\n\d_v
�e\ie[_at�em\da_�taedec_n\haè�tkk\ai_Ydehi_�
_dY\hi_m_̀�Y�gt̂Y_i__�eigthb_�_dkeaeccjd_atm_̀�

(��(���
9GFGVDPI?]�IRJZQRO?�G�PNMOQ

/MJGVDPQAM�V?PMA�-,��
72/2

9MOK?�IMLQOMJ]��̂tn\i

5?FO?@MQVGI:
hitgo_̀�ig\d\g�Wfg\fe[tYti\bs�
ei[\b�Ucbju�hfegi_Ydr̀V�
Stp_l_d�=dtieb_̀�
?bt[_c_geY_n

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-6 hfeheudehis�gtueitis�Y�aebb\ai_Y\ �
ieb\gtdide�Yehfg_d_ctv�hem_tbsdr\�_�ajbsijgdr\�
gt̂b_n_v�
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�3/-8 hfeheudehis�_hfebŝeYtis�c\ie[r�_�
hg\[hiYt�k_̂_n\haè�ajbsijgr�[bv�eu\hf\n\d_v�
febdem\ddè� hem_tbsdè� _� fgek\hh_edtbsdè�
[\vi\bsdehi_

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�hgek\hh_edtbsdtv�k_̂_n\hatv�fe[weieYat�
�hg_abt[dtv�k_̂_n\hatv�fe[weieYat�

(��(���
(DFMN?PLMPQZ�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀



EGFLDCD]QDJZLMPQG

/MJGVDPQAM�V?PMA�-,�$72/2

9MOK?�IMLQOMJ]�$̂tn\i

5?FO?@MQVGI��
[�i�d��fgek\hheg�atk\[gr�JhA�

NM�o\f\b\Y�?�M�

�3/-9 weieYdehis� febŝeYtishv� ehdeYdrc_�
c\ie[tc_�̂tp_ir�fge_̂Ye[hiY\ddewe�f\ghedtbt�_�
dth\b\d_v�ei�Yêce]drl�fehb\[hiY_̀�tYtg_̀ �
atithigek �hi_l_̀drl�u\[hiY_̀
�34/-7 weieYdehis�a�aedigebu�heubu[\d_v�_�
eu\hf\n\d_u�taebew_n\haè�u\̂efthdehi_
�4/-6 jc\d_\�egwtd_̂eYrYtis�_�ehjp\hiYbvis�
h_hi\cj�c\gefg_vi_̀�fe�elgtd\�igj[t�_�i\ld_a\�
u\̂efthdehi_�Y�fgem\hh\�tahfbjtitm__ �i\ld_n\haewe�
euhbj]_Ytd_v�_�g\cedit�i\b\aeccjd_atm_eddewe�
euegj[eYtd_v.

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\Y�u\̂efthdehis�
�S\beY\a�_�hg\[t�eu_itd_v��b[\di_k_atm_v�_�
Yê[\̀hiY_\�dt�n\beY\at�Yg\[drl�_�efthdrl�ktaiegeY�
hg\[r�eu_itd_v�
�atp_it�n\beY\at�_�hg\[r�eu_itd_v�ei�Yg\[drl�_�
efthdrl�ktaiegeY�hg\[r�eu_itd_v�
�Ju\hf\n\d_\�aeckegidrl�jhbeY_̀�[bv�]_̂d_�_�
[\vi\bsdehi_�
�Sg\̂Yrnt̀dr\�h_ijtm___�c\ie[r�̂tp_ir�Y�
jhbeY_vl�_l�g\tb_̂tm__�
�lfgtYb\d_\�u\̂efthdehisu�]_̂d\[\vi\bsdehi_�

(��(��	��/RJZQROMJMBG]

/MJGVDPQAM�V?PMA�-,-
108/3

9MOK?�IMLQOMJ]- t̂n\i

5?FO?@MQVGI: 
a�f�d� �[em\di�atk\[gr�J@_MrA��

Jlg_c\daeB�b�

hgem\hh� _̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀

-3/-6 hfeheudehisu�gtueitis�Y�aebb\ai_Y\ �
ieb\gtdide�Yehfg_d_ctv�hem_tbsdr\ �tid_n\ha_\ �
aedk\hh_edtbsdr\�_�ajbsijgdr\�gt̂b_n_v�

-34/-2 hfeheudehisu�g\otis�hitd[tgidr\�̂t[tn_�
fgek\hh_edtbsdè� [\vi\bsdehi_� dt� ehdeY\�
_dkegctm_eddè�_�u_ub_ewgtk_n\haè�ajbsijgr�h�
fg_c\d\d_\c�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h�jn\iec�ehdeYdrl�ig\ueYtd_̀�_dkegctm_eddè�
u\̂efthdehi_.

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�hg\[c\i�_�̂t[tn_�ajbsijgebew_�
�hedvi_\�ajbsijgr �\\�hjpdehis�
�cjbsijgt�_�m_Y_b_̂tm_v
�N_febew_v�ajbsijg
�ŝra�_�h_cYebr�ajbsijgr
�cjbsijgt�_�fg_ge[t
�cjbsijgt�_�eup\hiYe
�cjbsijgt�_�b_ndehis
�cjbsijgt�?ehieat
�=di_ndtv�ajbsijgt
�cjbsijgt�̂tft[de\Ygef\̀haewe�Mg\[d\Y\aeYsv�_�
tfel_�?êge][\d_v
�ijhhatv�ajbsijgt�Y�c_geYec�ajbsijgdec�fgem\hh\
�cjbsijgt� feYewe� Yg\c\d_�� Aeaig_dt�



fgehY\i_i\bshiYt
�cjbsijgt�nn�Y\at��@beutbsdr\�fgeub\cr�
heYg\c\ddehi_

(��(��
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/MJGVDPQAM�V?PMA�-,�$108/3

9MOK?�IMLQOMJ]�$̂tn\i�h�
em\daè

5?FO?@MQVGI��
a�t�d� �[em\di�atk\[grerM�

>jag_dt�B�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀

- 3/-3 Mfeheudehis� _hfebŝeYtis� ehdeYr�
taedec_n\ha_l� d̂td_̀� Y� gt̂b_ndrl� hk\gtl�
[\vi\bsdehi_
�3/-7 Mfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�4/-11 lc\d_\�fgeYe[_is�i\ld_ae-taedec_n\hae\�
euehdeYtd_\�fge\aidrl�gthn\ieY�h�_hfebŝeYtd_\c�
heYg\c\ddrl�fe[le[eY�_�c\ie[eY�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\
�Jgwtd_̂tm_eddtv�higjaijgt�eigthb_�hYv̂_
�JhdeYr�jfgtYb\d_v�i\b\aeccjd_atm_eddrc_�
ef\gtiegtc_
�MeYg\c\ddr\� i\ldebew__� jfgtYb\d_v�
i\b\aeccjd_atm_eddrc_�ef\gtiegtc_
�ee[\bs�u_̂d\ht�jhbjw
�hbtd_geYtd_\� [\vi\bsdehi_�
i\b\aeccjd_atm_eddrl�ef\gtiegeY
�lfgtYb\d_\�f\ghedtbec
�Jgwtd_̂tm_v�h_hi\cr�jfgtYb\d_v�atn\hiYec
�JhdeYr�c\][jdtge[dewe�heigj[d_n\hiYt�Y�
eubthi_�i\b\aeccjd_atm_̀

(��(���
4O?AMADCDLGD�

/MJGVDPQAM�V?PMA�-,��-
108/3

9MOK?�IMLQOMJ]��̂tn\i

5?FO?@MQVGI:
hi�fg\fe[tYti\bs�
atk\[gr�J@_MrA
Natn�M�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-4 hfeheudehis�_hfebŝeYtis�ehdeYr�fgtYeYrl�
d̂td_̀�Y�gt̂b_ndrl�hk\gtl�[\vi\bsdehi_�
�34/-5 hfeheudehis�_hfebŝeYtis�degcti_Ydju�_�
fgtYeYju�[eajc\ditm_u �ltgtai\gdju�[bv�eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�degcti_Ydr\�fgtYeYr\�tair�iehh_̀haè�m\[\gtm__ �
i\ld_n\ha_\� g\wbtc\dir � c\][jdtge[dr\� _�
dtm_edtbsdr\� hitd[tgir � g\aec\d[tm__�
e\][jdtge[dewe�heût�tb\aigehYv̂_��
�4/-14 jc\d_\c� ehjp\hiYbvis� f\gY_ndr̀�
aedigebs�heeiY\ihiY_v�gt̂gtutirYt\crl�fge\aieY�_�
i\ld_n\haè� [eajc\ditm__� dtm_edtbsdrc� _�
c\][jdtge[drc� hitd[tgitc _� i\ld_n\ha_c�
g\wbtc\ditc

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�@ehj[tghiYe�_�fgtYe�
�cedhi_ijm_edde\�fgtYe
�@gt][tdhae\�fgtYe
�Ngj[eYe\�fgtYe
�M\c\̀de\�fgtYe



�raebew_n\hae\�fgtYe
�=[c_d_higti_Yde\�fgtYe
�lwebeYde\�fgtYe
�hgtYeYr\�ehdeYr�̂tp_ir�_dkegctm__�

(��)���
=JDIQOMNGQ?LGD�RPQOMHPQA�G�
PGPQDK�QDJDIMKKRLGI?UGH

/MJGVDPQAM�V?PMA�-,��
108/3

9MOK?�IMLQOMJ]��̂tn\i�h�
em\daè

5?FO?@MQVGI�
a�i�d� �[em\di�
atk\[gr�JhA�NM�
Ngjl_d�e�h�

hgem\hh� _̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-6 hfeheudehis� fgeYe[_is�
_dhigjc\ditbsdr\� _̂c\g\d_v � _hfebŝj\cr\� Y�
eubthi_�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h_hi\c�hYv̂_�
�4/-3 hfeheudehis�ehjp\hiYbvis��cedit] ��
dtbt[aj ��dthigèaj ��g\wjb_geYaj efridju��
fgeY\gaj�gtueiehfeheudehi_ �_hfritd_v�_�h[tnj�Y�
tahfbjtitm_u�heegj]\d_̀ �hg\[hiY�_�euegj[eYtd_v�
h\i\̀�_�egwtd_̂tm_̀�hYv̂_�
�4/-14 jc\d_\c� ehjp\hiYbvis� f\gY_ndr̀�
aedigebs�heeiY\ihiY_v�gt̂gtutirYt\crl�fge\aieY�_�
i\ld_n\haè� [eajc\ditm__� dtm_edtbsdrc� _�
c\][jdtge[drc� hitd[tgitc� _� i\ld_n\ha_c�
g\wbtc\ditc

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�bhiend_a_� tb\aigehdtu]\d_v� fg\[fg_vi_̀�
hYv̂_�
�rb\aigectwd_idr\� tb\c\dir� jhigèhiY�
tb\aigef_itd_v�
�?rfgvc_i\bsdr\�jhigèhiYt�
�Mwbt]_Ytup_\�k_bsigr�
�Mitu_b_̂tiegr�dtfgv]\d_v�_�ieat�
�Miti_n\ha_\� fg\eugt̂eYti\b_� fehievddewe�
dtfgv]\d_v�
�M_hi\cr�tb\aigef_itd_v�
�ft[\]dehis�h_hi\c�tb\aigef_itd_v�

(��)���
)YPW?]�K?QDK?QGI?�

�PNDUBJ?AY�-0GLDHL?]�?JBD@O?�

/MJGVDPQAM�V?PMA�-,�$180/5

9MOK?�IMLQOMJ]�$tâtc\d

5?FO?@MQVGI��
a�k�-c�d� �[em\di�atk\[gr�?e_m�

Njird_dt�J�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-5 Mfeheudehis�a�aeccjd_atm__�Y�jhidè�_�
f_hsc\ddè�kegctl�dt�gjhhaec�_�_dehigtddec�
v̂ratl�[bv�g\o\d_v� t̂[tn�c\]b_ndehidewe�_�
c\]ajbsijgdewe�Ŷt_ce[\̀hiY_v;
�34/-3 Mfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 Mfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�4/-7 weieYdehisu� a� _̂jn\d_u� dtjnde-



i\ld_n\haè� _dkegctm__ � ei\n\hiY\ddewe� _�
t̂gju\]dewe�efrit�fe�i\cti_a\�fge\ait�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�etig_mr
�M_hi\cr�b_d\̀drl�jgtYd\d_̀
�?\aiegdtv�tbw\ugt
�hgvctv�dt�fbehaehi_
�hgvctv�_�fbehaehis�Y�fgehigtdhiY\
�cg_Yr\�Yiegewe�fegv[at

(��)��	
:GKG]

/MJGVDPQAM�V?PMA�-,-
144/4

9MOK?�IMLQOMJ]�- t̂n\i�h�
em\daè

5?FO?@MQVGI:
a�l�d� �[em\di�atk\[gr�?e_m�

cegvaeYt�b�h�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis�a�htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�4/-1 weieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�
�4/-7 weieYdehis��a��_̂jn\d_u��dtjnde-
i\ld_n\haè��_dkegctm__ ��ei\n\hiY\ddewe��_��
t̂gju\]dewe�efrit�fe�i\cti_a\�fge\ait�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�JhdeYdr\�l_c_n\ha_\�fedvi_v�_�̂taedr
�rb\aigeb_i_n\hatv�[_hhem_tm_v
�n_c_n\hatv�i\gce[_dtc_at
�c_d\i_at�l_c_n\ha_l�fgem\hheY
�n_c_n\hae\�gtYdeY\h_\
�rb\aige[dr\�fei\dm_tbr
�rb\aigeb_̂
�ceggê_v�c\itbbeY�

(��)��

:GKG]�O?CGMK?QDOG?JMA

/MJGVDPQAM�V?PMA�-,�-
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9MOK?�IMLQOMJ]�- t̂n\i

5?FO?@MQVGI:
a�l�c� �[em\di�atk\[gr�?e_m�

cegvaeYt�b�h�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_ _�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�



�4/-1 weieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�cbthh_k_atm_v�gt[_ei\ld_n\ha_l�cti\g_tbeY�
�m_̂_ae-l_c_n\ha_\� hYèhiYt� ehdeYdrl�
fgeYe[d_aeY�
�n_c_n\ha_\�_hiend_a_�ieat
�m_̂_ae-l_c_n\ha_\�hYèhiYt�febjfgeYe[d_aeY
�m_̂_ae-l_c_n\ha_\�hYèhiYt�[_tb\aig_aeY
�m_̂_ae-l_c_n\ha_\� hYèhiYt� ctwd_idrl�
cti\g_tbeY
�m_̂_ae-l_c_n\ha_\�hYèhiYt�feb_c\geY
�raebew_n\ha_\� thf\air� _hfebŝeYtd_v�
l_c_n\ha_l�fgem\hheY�Y�i\ldebew__�gt[_ecti\g_tbeY�
_�tfftgtijgr�hYv̂_�

(��)���
9GFGI?��PNDUBJ?AY�

/MJGVDPQAM�V?PMA�-,�-
288/8

9MOK?�IMLQOMJ]�- t̂n\i�h�
em\daè �tâtc\d

5?FO?@MQVGI:
a�k�-c�d� �[em\di�atk\[gr�?e_m�

bbs_drl�f�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis�a�htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\ _�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�4/-7 weieYdehis� a� _̂jn\d_u� dtjnde-
i\ld_n\haè� _dkegctm__ � ei\n\hiY\ddewe� _�
t̂gju\]dewe�efrit�fe�i\cti_a\�fge\ait�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?̂t_ce[\̀hiY_\�tb\aigectwd_idewe�_̂bjn\d_v�h�
Y\p\hiYec
�cYtdieYtv�fg_ge[t�_̂bjn\d_v
�rb\c\dir�tiecdè�k_̂_a_
�rb\c\dir�aYtdieYè�c\ltd_a_
�rb\c\dir�heYg\c\ddè�k_̂_a_�tieceY�_�ceb\ajb
�rb\c\dir�aYtdieYè�hiti_hi_a_
�rb\c\dir�k_̂_a_�iY\g[ewe�i\bt
�rb\c\dir�k_̂_a_�tiecdewe�v[gt�_�tb\c\ditgdrl�
nthi_m

(��)���
9GFGVDPIGD�MPLMAY�
[JDIQOMLGIG

/MJGVDPQAM�V?PMA�-,�-
108/3

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis�a�htceegwtd_̂tm__�_�
htceeugt̂eYtd_u�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�



9MOK?�IMLQOMJ]�- t̂n\i

5?FO?@MQVGI:
a�i�d� �[em\di
atk\[gr�JhA�NM
htjieY�?�b�

ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�4/-8 jc\d_\� heu_gtis� _� tdtb_̂_geYtis�
_dkegctm_u�[bv�kegc_geYtd_v�_hle[drl�[tddrl�
[bv�fge\ai_geYtd_v�hg\[hiY�_�h\i\̀�hYv̂_�_�_l�
tb\c\dieY

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\�Y�k_̂_aj�iY\g[ewe�i\bt��m_̂_at�
febjfgeYe[d_aeY�
�c_d\i_at�deh_i\b\̀�̂tgv[eY�Y�febjfgeYe[d_atl�
�m_̂_n\ha_\�fgem\hhr�Y�aeditaitl�_�f\g\le[tl�
�hgem\hhr� h� [Yjcv� Ŷt_ce[\̀hiYjup_c_�
f\g\le[tc_�_�\\�hiti_n\ha_\�ltgtai\g_hi_a_�
�m_̂_n\ha_\�fgem\hhr�Y�higjaijg\�c\itbb-
[_tb\aig_a-febjfgeYe[d_a� _� \\� hiti_n\ha_\�
ltgtai\g_hi_a_�
�m_̂_n\ha_\�ehdeYr�jfgtYb\d_v�ieaec�atdtbt�h�
fecepsu�jfgtYbvup\we�f\g\le[t�
�meietb\aig_n\ha_\�vYb\d_v�Y�febjfgeYe[d_atl�

(��)��
2?NO?AJ]\XGD�PODCY�

[JDIQOMPA]FG

/MJGVDPQAM�V?PMA�-,�$180/5
9MOK?�IMLQOMJ]�$tâtc\d

5?FO?@MQVGI�
hi��fg\fe[tYti\bs�atk\[gr�erM�

@d_bec\[eY�B�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-6 hfeheudehis�fgeYe[_is�_dhigjc\ditbsdr\�
_̂c\g\d_v � _hfebŝj\cr\� Y� eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�4/-9hfeheudehis�ehjp\hiYbvis�cedit] �dtbt[aj �
dthigèaj � g\wjb_geYaj � efridju� fgeY\gaj�
gtueiehfeheudehi_ � _hfritd_v� _� h[tnj� Y�
tahfbjtitm_u�heegj]\d_̀ �hg\[hiY�_�euegj[eYtd_v�
h\i\̀�_�egwtd_̂tm_̀�hYv̂_�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�MeYg\c\ddtv�tb\aig_n\hatv�hYv̂s
�hehige\d_\�h\i\̀�tb\aigehYv̂_
�cedhigjam_v�dtfgtYbvup_l�h_hi\c
�N\eg_v�dtfgtYbvup_l�h_hi\c
� ?̂t_cdr\�tb\aigectwd_idr\�Yb_vd_v�Y�b_d_vl�
hYv̂_
�atp_it�heegj]\d_̀�hYv̂_�ei�Yd\od_l�Yb_vd_̀�_�
aeggê__
�Mige_i\bshiYe�b_d\̀drl�heegj]\d_̀�hYv̂_
�N\ld_n\hatv� tahfbjtitm_v� b_d\̀drl�
heegj]\d_̀�hYv̂_

(��)�08
1LMBMI?L?JZLYD�PGPQDKY�

NDODC?VG

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀:

�4/-7 weieYdehis�a�_̂jn\d_u�dtjnde-



/MJGVDPQAM�V?PMA�-,-
144/4

9MOK?�IMLQOMJ]-tâtc\d

5?FO?@MQVGI: 
hi�fg\fe[tYti\bs�atk\[gr
erM�T\hitaeY�b�b�

i\ld_n\haè�_dkegctm__ �ei\n\hiY\ddewe�_�
t̂gju\]dewe�efrit�fe�i\cti_a\�fge\ait;
�4/-9 jc\d_\c�fgeYe[_is�gthn\ir�fe�
fge\aij�h\i\̀ �heegj]\d_̀�_�hg\[hiY�
_dkeaeccjd_atm_̀� Y� heeiY\ihiY__� h�
i\ld_n\ha_c�̂t[td_\c�h�_hfebŝeYtd_\c�ata�
hitd[tgidrl�c\ie[eY �fg_\ceY�_�hg\[hiY�
tYiecti_̂tm__� fge\ai_geYtd_v � ita� _�
htcehievi\bsde�hê[tYt\crl�eg_w_dtbsdrl�
fgewgtcc;
6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�
O?FCDJY��

�?Y\[\d_\��
�megc_geYtd_\�hitd[tgidrl�wgjff�atdtbeY�
Y�eMh�h�Sic��Migjaijgt�eaed\ndrl�hitdm_̀�
=Mh��
�JhdeYdr\�ĵbr�euegj[eYtd_v�=Mh��
�d_d\̀dr̀�igtai�=Mh��
�e\ie[r�m_kgeYè�eugtueia_�h_wdtbeY�_�
Y_[r�ce[jbvm__�
�Migjaijgdtv�hl\ct�eaed\ndè�hitdm__�
oMh�_�ehdeYdr\�ĵbr�euegj[eYtd_v��
�o_kgeYr\�_\gtgl__. 
�Jgwtd_̂tm_v�m_kgeYrl�b_d\̀drl�igtaieY�
�odN���
�=fftgtijgt�oMh��
�hg_dm_f�i\ld_n\haè�tahfbjtitm__�oMh��

(��)�09
6DQG�PA]FG

/MJGVDPQAM�V?PMA�-,-
252/7

9MOK?�IMLQOMJ]- t̂n\i�h�
em\daè �tâtc\d
5?FO?@MQVGIG��

a�t�d� �[em\di�atk\[gr�erM
>jag_dt�B�?� �

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀:

�3/-7 hfeheudehis�a�htceegwtd_̂tm__�_�
htceeugt̂eYtd_u;
�4/-1 @eieYdehis� he[\̀hiYeYtis�
Yd\[g\d_u�f\ghf\ai_Ydrl�i\ldebew_̀�_�
hitd[tgieY
�4/-5 hfeheudehisu�fgeYe[_is�gtueir�fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_.

6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�
O?FCDJY���

�?Y\[\d_\



�M_hi\ct� tb\aigehYv̂_� im� _� \\�
fe[h_hi\cr

�B[_dtv�h\is�tb\aigehYv̂_�iehh_̀haè�
m\[\gtm__��BMr�im�

�hg_dm_fr�fehige\d_v�i\b\keddrl�h\i\̀�
eup\we�febŝeYtd_v

�fjc\gtm_v�dt�i\b\keddrl�h\ivl
�M_hi\cr�h_wdtb_̂tm__�dt�i\b\keddrl�
h\ivl�h�aeccjitm_\̀�atdtbeY

�M_hi\ct�jfgtYb\d_v�h\ivc_�hYv̂_
�Migjaijgdtv�dt[\]dehis�h\i\̀�hYv̂_
�hg_dm_fr�fehige\d_v�cjbsi_h\gY_hdrl�
h\i\̀�hYv̂_

�JhdeYr�fge\ai_geYtd_v�h\i\̀�hYv̂_
�h\ghf\ai_Yr�gt̂Y_i_v�h\i\̀�hYv̂_

(��)���
4OMDIQGOMA?LGD�G�

[IPNJR?Q?UG]�PDQDH�PA]FG

/MJGVDPQAM�V?PMA�-,-
144/4

9MOK?�IMLQOMJ]- t̂n\i�h�
em\daè

5?FO?@MQVGIG��
a�i�d� �[em\di�atk\[gr�erM�

e_d_dt�B�=�,
fg\fe[tYti\bs�atk\[grerM�

>tgtdeYt�B�f�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀:

�3/-7 hfeheudehis�a�htceegwtd_̂tm__�_�
htceeugt̂eYtd_u
�34/-5 Mfeheudehis� _hfebŝeYtis�
degcti_Ydju�_�fgtYeYju�[eajc\ditm_u �
ltgtai\gdju� [bv� eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�
hYv̂_� �degcti_Ydr\� fgtYeYr\� tair�
iehh_̀haè� m\[\gtm__ � i\ld_n\ha_\�
g\wbtc\dir �c\][jdtge[dr\�_�dtm_edtbsdr\�
hitd[tgir �g\aec\d[tm__�e\][jdtge[dewe�
heût�tb\aigehYv̂_�;
�4/-12 weieYdehisu� a� aedigebu�
heeiY\ihiY_v�gt̂gtutirYt\crl�fge\aieY�_�
i\ld_n\haè� [eajc\ditm__� hitd[tgitc �
i\ld_n\ha_c� jhbeY_vc� _� [gjw_c�
degcti_Ydrc�[eajc\ditc
�4/-15 jc\d_\c� gt̂gtutirYtis� _�
ekegcbvis� gt̂b_ndju� fge\aidju� _�
i\ld_n\haju�[eajc\ditm_u;
6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�
O?FCDJY��

�?Y\[\d_\��Ji\n\hiY\ddr̀�_�̂tgju\]dr̀�
efri�fe�fge\ai_geYtd_u �i\ld_n\haè�
tahfbjtitm__�_�jfgtYb\d_u�h\ivc_�hYv̂_�

�Migjaijgt� fgem\hht� fge\ai_geYtd_v��



M_hi\cr� tYiecti_̂_geYtddewe�
fge\ai_geYtd_v��M=hi��

�e\ie[r�tdtb_̂t�_�h_di\̂t�h\i\̀�hYv̂_�
�Jkegcb\d_\� t̂aedn\ddrl� fge\aidrl�
gtuei�Y�heeiY\ihiY__�h�degctc_�_�
hitd[tgitc_�

�bhfritd_v�_�h[tnt�Y�tahfbjtitm_u�
heegj]\d_̀ �hg\[hiY�_�euegj[eYtd_v�h\i\̀�
hYv̂_�

�N\ld_n\hatv�tahfbjtitm_v�_�i\ld_n\hae\�
euhbj]_Ytd_\�euegj[eYtd_v�hYv̂_�

� ŝra�hYv̂_�Un\beY\a-cto_dtV�
�lfgtYb\d_\�h\isu�_�h_hi\cr�fe[[\g]a_�
ef\gtm_eddè� [\vi\bsdehi_�� h_hi\cr�
fe[[\g]a_�u_̂d\ht���99��99�

�ctn\hiYe�euhbj]_Ytd_v�Y�h\i_�
(��)���

6GPQDKY�CMIRKDLQ?JZLMH�
[JDIQOMPA]FG

/MJGVDPQAM�V?PMA�-,-

180/5

9MOK?�IMLQOMJ]-tâtc\d

5?FO?@MQVGI: 

a�i�d� �[em\di�atk\[gr�

JhA�NM�>j[rb[_dt�f�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀

-3/-7 hfeheudehisu�a�htceegwtd_̂tm__�_�
htceeugt̂eYtd_u��

-34/-5 hfeheudehisu� _hfebŝeYtis�
degcti_Ydju�_�fgtYeYju�[eajc\ditm_u �
ltgtai\gdju� [bv� eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�
hYv̂_� �degcti_Ydr\� fgtYeYr\� tair�
iehh_̀haè� m\[\gtm__ � i\ld_n\ha_\�
g\wbtc\dir �c\][jdtge[dr\�_�dtm_edtbsdr\�
hitd[tgir �g\aec\d[tm__�e\][jdtge[dewe�
heût�tb\aigehYv̂_��
�4/-15 jc\d_\c� gt̂gtutirYtis� _
ekegcbvis� gt̂b_ndju� fge\aidju� _�
i\ld_n\haju�[eajc\ditm_u;
6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�

O?FCDJY��

�JhdeYdr\� febe]\d_v � fedvi_v� _�
efg\[\b\d_v.

�e\hie�h_hi\c�_�h\i\̀��ArM�Y�BMr�im.
�Jup\wehj[tghiY\ddtv� h_hi\ct�
i\b\wgtkdè�hYv̂_.

�M_hi\cr�_�h\i_�f\g\[tn_�[tddrl.
�M_hi\cr� eugtueia_� heeup\d_̀� _�
i\b\cti_n\ha_\�hbj]ur.

�B[_dtv� h_hi\ct� [eajc\ditbsdè�



tb\aigehYv̂_��BM�ArM�.
�N\ld_n\ha_\�hg\[hiYt�h\i\̀�ArM.
�lfgtYb\d_\�Y�h\ivl�ArM.
�hedvi_v�e�dt[w]dehi_�h\i\̀�ArM.
�JhdeYr�fge\ai_geYtd_v�tb\c\dieY�h\i\̀�
ArM

(��)���
6DQDAYD�QDTLMJMBGG�
AYPMIMPIMOMPQLMH�
NDODC?VG�C?LLYT

/MJGVDPQAM�V?PMA�-,-
144/4

9MOK?�IMLQOMJ]-tâtc\d

5?FO?@MQVGI: 
a�i�d� �[em\di�atk\[gr�
JhA�NM�>j[rb[_dt�f�?

hgem\hh� _̂jn\d_v� [_hm_fb_dr�
dtfgtYb\d�dt�kegc_geYtd_\�hb\[jup_l�
aecf\i\dm_̀

-3/-7 hfeheudehisu�ahtceegwtd_̂tm__�_�
htceeugt̂eYtd_u

-34/-4 hfeheudehisu�_c\is�dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl� h\ivl � ehjp\hiYbvis�
aecfsui\gde\� ce[\b_geYtd_\� jhigèhiY �
h_hi\c�_�fgem\hheY�h�_hfebŝeYtd_\c�
jd_Y\ghtbsdrl� fta\ieY� fg_abt[drl�
aecfsui\gdrl�fgewgtcc;

-34/-5 hfeheudehisu� _hfebŝeYtis�
degcti_Ydju�_�fgtYeYju�[eajc\ditm_u �
ltgtai\gdju� [bv� eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�
hYv̂_� �degcti_Ydr\� fgtYeYr\� tair�
iehh_̀haè� m\[\gtm__ � i\ld_n\ha_\�
g\wbtc\dir �c\][jdtge[dr\�_�dtm_edtbsdr\�
hitd[tgir �g\aec\d[tm__�e\][jdtge[dewe�
heût�tb\aigehYv̂_�;

-4/-1 weieYdehisu� he[\̀hiYeYtis�
Yd\[g\d_u�f\ghf\ai_Ydrl�i\ldebew_̀�_�
hitd[tgieY

-4/-5 hfeheudehisu�fgeYe[_is�gtueir�fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_; 

-4/-13 hfeheudehisu� ehjp\hiYbvis�
fe[weieYaj�i_feYrl�i\ld_n\ha_l�fge\aieY�dt�
gt̂b_ndr\�_dkeaeccjd_atm_eddr\�euq\air;

6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�
O?FCDJY��
� i\aec\d[tm__�_�hitd[tgir�Y�eubthi_�
f\g\[tn_�[tddrl

� mjdam_edtbsde\�fg\[hitYb\d_\�h_hi\cr�
f\g\[tn_�[tddrl

� ce[_geYtd_\� heeup\d_̀� h� m\bsu�
feYro\d_v�Y\gdehi_�f\g\[tn_



� JhdeYr�i\ldebew_̀�Yrheaehaegehidè�
f\g\[tn_�[tddrl

� N\ldebew_v�_�hitd[tgir�atdtbsdewe�
jgeYdv� Yrheaehaegehidè� f\g\[tn_�
[tddrl

� hgeieaebr�h\i\Yewe�_�igtdhfegidewe�
jgeYdv

(��).13
6GPQDKY�IMKKRQ?UGG

/MJGVDPQAM�V?PMA�-,-
144/4

9MOK?�IMLQOMJ]-tâtc\d

5?FO?@MQVGI: 
a�i�d� �[em\di�atk\[gr�erM�

Mtb_keY�b�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀:
�3/-7 hfeheudehis�a�htceegwtd_̂tm__�_�
htceeugt̂eYtd_u;
�4/-5 hfeheudehisu�fgeYe[_is�gtueir�fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_.

6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�
O?FCDJY��
�?Y\[\d_\
�JhdeYr�tYiecti_n\haè�aeccjitm__
�JhdeYdr\�fedvi_v�i\eg__�i\b\igtk_at
�Migjaijgt�i\b\aeccjd_atm_eddrl�h\i\̀
�M\i_�[ehijft

(��)��

3PLMAY�

SRLIUGMLGOMA?LG]�
KRJZQGPDOAGPLYT�PDQDH

/MJGVDPQAM�V?PMA�-,$
144/4

9MOK?�IMLQOMJ]$̂tn\i�h�
em\daè

5?FO?@MQVGI:
a�i�d� �[em\di�atk\[grerM�

Mtb_keY�b�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀:
�3/-7 hfeheudehis�a�htceegwtd_̂tm__�_�
htceeugt̂eYtd_u;
�4/-1 @eieYdehis� he[\̀hiYeYtis�
Yd\[g\d_u�f\ghf\ai_Ydrl�i\ldebew_̀�_�
hitd[tgieY.

6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�
O?FCDJY��
�?Y\[\d_\
�o_kgeYtv� h\is� h� _di\wgtm_\̀�
euhbj]_Ytd_v
�hedvi_\� h\i\̀� hYv̂_� hb\[jup\we�
feaeb\d_v
�Ngtk_a�h\i_�505
�ctn\hiYe�f\g\[tn_�g\n_�Y�fta\idrl�h\ivl
�cedm\fm_v�9-'NMP)NAE��Jûeg�fgeieaebeY
�cedm\fm_v�2�9
�?g\c\ddtv�_�nthieidtv�h_dlged_̂tm_v�Y�
h\ivl�505

(��)��5 hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�



6DQG�G�PGPQDKY�O?CGMPA]FG

/MJGVDPQAM�V?PMA�-,-
108/3

9MOK?�IMLQOMJ]- t̂n\i

5?FO?@MQVGI:  
hi��fg\fe[tYti\bs�atk\[gr
JhA�NMhtft\Y=�>�

kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
-3/-7 hfeheudehis�a�htceegwtd_̂tm__�_�
htceeugt̂eYtd_u�
-4/-1 @eieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY.

6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�
O?FCDJY��
�Jup_\�fg_dm_fr�fehige\d_v�h_hi\c�
gt[_ehYv̂_

�M_hi\cr�fe[Y_]dè�gt[_ehYv̂_
�it[_eg\b\̀dr\�b_d__�
�Ngtda_dweYr\�h\i_ �h\i_�f\ghedtbsdewe�
gt[_eYr̂eYt �u\hfgeYe[dr\�i\b\kedr

�M\i_�_�h_hi\cr�gt[_e[ehijft�
�Mfjid_aeYr\�h_hi\cr

(��)�16
7DMOG]�QDJDQO?SGI?

/MJGVDPQAM�V?PMA�-,$
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9MOK?�IMLQOMJ]$̂tn\i

5?FO?@MQVGI:
a�i�d� �[em\di�atk\[grerM�

cjht̀a_d�A�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀:
�3/-7 hfeheudehis�a�htceegwtd_̂tm__�_�
htceeugt̂eYtd_u;
�34/-3 hfeheudehisu�Ybt[\is�ehdeYdrc_�
c\ie[tc_ � hfeheutc_� _� hg\[hiYtc_�
febjn\d_v � lgtd\d_v � f\g\gtueia_�
_dkegctm__;
�4/-1 @eieYdehis� he[\̀hiYeYtis�
Yd\[g\d_u�f\ghf\ai_Ydrl�i\ldebew_̀�_�
hitd[tgieY;
�4/-7 weieYdehisu�a�_̂jn\d_u�dtjnde-
i\ld_n\haè�_dkegctm__ �ei\n\hiY\ddewe�_�
t̂gju\]dewe�efrit�fe�i\cti_a\�fge\ait;
�4/-9 jc\d_\c�fgeYe[_is�gthn\ir�fe�
fge\aij�h\i\̀ �heegj]\d_̀�_�hg\[hiY�
_dkeaeccjd_atm_̀� Y� heeiY\ihiY__� h�
i\ld_n\ha_c�̂t[td_\c�h�_hfebŝeYtd_\c�ata�
hitd[tgidrl�c\ie[eY �fg_\ceY�_�hg\[hiY�
tYiecti_̂tm__� fge\ai_geYtd_v � ita� _�
htcehievi\bsde�hê[tYt\crl�eg_w_dtbsdrl�
fgewgtcc.

6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�
O?FCDJY��

�?Y\[\d_\�Y�i\eg_u�i\b\igtk_at��
�heiea_�Yr̂eYeY
�M_hi\cr�euhbj]_Ytd_v�feieat�Yr̂eYeY



�e\ie[r�gthn\it�fgefjhadè�hfeheudehi_�
e[dêY\ddrl� _ cdewêY\ddrl�
aeccjitm_eddrl�hl\c

�JhdeYr� i\eg__� h\i\̀� cthheYewe�
euhbj]_Ytd_v

�JhdeYr�aecfsui\gdewe�ce[\b_geYtd_v�
h_hi\c�i\b\igtk_at

(��)��
=JDIQGALYD�CGPUGNJGLY�NM�
SGFGVDPIMH�IRJZQROD�G�PNMOQR

/MJGVDPQAM�V?PMA
328

9MOK?�IMLQOMJ]�- t̂n\i

5?FO?@MQVGI���
hitgo_̀�ig\d\g-fg\fe[tYti\bs�
ei[\b�Ucbju�hfegi_Ydr̀V
Stp_l_d�=dtieb_̀�
?bt[_c_geY_n

-3/-6 hfeheudehisu� gtueitis� Y� aebb\ai_Y\ �
ieb\gtdide�Yehfg_d_ctv�hem_tbsdr\ �tid_n\ha_\ �
aedk\hh_edtbsdr\�_�ajbsijgdr\�gt̂b_n_v�
-3/-7 hfeheudehisu� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
-3/-8hfeheudehisu�_hfebŝeYtis�c\ie[r�_�hg\[hiYt�
k_̂_n\haè�ajbsijgr�[bv�eu\hf\n\d_v�febdem\ddè�
hem_tbsdè�_�fgek\hh_edtbsdè�[\vi\bsdehi_�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
� Jup\k_̂_n\hatv�fe[weieYat�
� Mfegi_Ydr\�_wgr��fthiebsdr̀�i\dd_h�
� Mfegi_Ydr\�_wgr��>tha\iueb�
� Mfegi_Ydr\�_wgr��?eb\̀ueb�

(��)�+)������
)YVGPJGQDJZL?]�QDTLGI?�G�

GLSMOK?UGMLLYD�
QDTLMJMBGG

/MJGVDPQAM�V?PMA�-,�-
144/4

9MOK?�IMLQOMJ]�- t̂n\i�h�
em\daè

5?FO?@MQVGI:  
a�i�d� �[em\di�atk\[gr�
JhA�NM�A\d_heY�A�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
-3/-7 hfeheudehis�a�htceegwtd_̂tm__�_�
htceeugt̂eYtd_u�
-34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl� h\ivl � ehjp\hiYbvis�
aecfsui\gde\� ce[\b_geYtd_\� jhigèhiY �
h_hi\c�_�fgem\hheY�h _hfebŝeYtd_\c�
jd_Y\ghtbsdrl� fta\ieY� fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
-4/-1 weieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�
-4/-3 hfeheudehisu�ehjp\hiYbvis�cedit] �
dtbt[aj �dthigèaj �g\wjb_geYaj �efridju�
fgeY\gaj�gtueiehfeheudehi_ �_hfritd_v�_�
h[tnj�Y�tahfbjtitm_u�heegj]\d_̀ �hg\[hiY�_�
euegj[eYtd_v�h\i\̀�_�egwtd_̂tm_̀�hYv̂_�

6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�
O?FCDJY��
�dew_n\ha_\�ehdeYr�ol�
�M\g__� bew_n\ha_l� tb\c\dieY��
e_d_c_̂tm_v�bew_n\ha_l�kjdam_̀�

� l̂br�aecu_dtm_eddewe�i_ft�



� o_kgeYr\�tYiectir�
�i\w_higr �hn\in_a_�
�M_di\̂�m_kgeYrl�tYiectieY�
�Migjaijgdtv� egwtd_̂tm_v�
c_agefgem\hhegdrl�h_hi\c�

�Jgwtd_̂tm_v�ftcvi_�Y�ehM�
�e_ageaedigebb\gr�� Migjaijgt �
kjdam_ed_geYtd_\ � h_hi\ct� aectd[��
Mfeheur�t[g\htm__��hgewgtcc_geYtd_\�

(��)�+)�������
3PLMAY�GLSMOK?UGMLLMH�

@DFMN?PLMPQG
/MJGVDPQAM�V?PMA�-,-

144/4
9MOK?�IMLQOMJ]- t̂n\i

5?FO?@MQVGI:
a�k�c�d� �[em\di�atk\[gr�bMN�

C[tl_d�b�d�

hgem\hh� _̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
-34/-1hfeheudehisu�fed_ctis�hjpdehis�_�̂dtn\d_\�
_dkegctm__� Y� gt̂Y_i__� heYg\c\ddewe�
_dkegctm_eddewe�eup\hiYt �hêdtYtis�efthdehi_�_�
jwgêr �Yêd_atup_\�Y�tiec�fgem\hh\ �heubu[tis�
ehdeYdr\�ig\ueYtd_v�_dkegctm_eddè�u\̂efthdehi_ �
Y�iec�n_hb\�̂tp_ir�wehj[tghiY\ddè�it̀dr�
-34/-2 hfeheudehisu�g\otishitd[tgidr\�̂t[tn_�
fgek\hh_edtbsdè� [\vi\bsdehi_� dt� ehdeY\�
_dkegctm_eddè�_�u_ub_ewgtk_n\haè�ajbsijgr�h�
fg_c\d\d_\c�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h�jn\iec�ehdeYdrl�ig\ueYtd_̀�_dkegctm_eddè�
u\̂efthdehi_�
-34/-5 hfeheudehisu�_hfebŝeYtis�degcti_Ydju�_
fgtYeYju�[eajc\ditm_u �ltgtai\gdju�[bv�eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�degcti_Ydr\�fgtYeYr\�tair�iehh_̀haè�m\[\gtm__ �
i\ld_n\ha_\� g\wbtc\dir � c\][jdtge[dr\� _�
dtm_edtbsdr\� hitd[tgir � g\aec\d[tm__�
e\][jdtge[dewe�heût�tb\aigehYv̂_��
-4/-8 jc\d_\c� heu_gtis� _� tdtb_̂_geYtis�
_dkegctm_u�[bv�kegc_geYtd_v�_hle[drl�[tddrl�
[bv�fge\ai_geYtd_v�hg\[hiY�_�h\i\̀�hYv̂_�_�_l�
tb\c\dieY�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�cecfb\ahdr̀� fe[le[� a� eu\hf\n\d_u�
_dkegctm_eddè�u\̂efthdehi_
�atp_it�ei�d\htdam_ed_geYtddewe�[ehijft�a�
_dkegctm__�Y�aecfsui\gdrl�h_hi\ctl�
�cg_fiewgtk_n\ha_\�c\ie[r�̂tp_ir�_dkegctm__
�atp_it�ei�Yg\[edehdrl�fgewgtcc�

(��)�+)������
9GFGVDPIGD�MPLMAY�O?CGMPA]FG

/MJGVDPQAM�V?PMA�-,�-
144/4

9MOK?�IMLQOMJ]�-tâtc\d

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 hfeheudehis� _c\is� dtYra_�



5?FO?@MQVGI�[�k�-c�d��
fgek\hheg�atk\[gr�?e_m�

h_b_f\dae�@�b�

htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�4/-1 weieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�Jup_\�fg_dm_fr�gt[_ehYv̂_�
�m_̂_at�tb\aigectwd_idrl�Yebd
�@\d\gtm_v�tb\aigectwd_idrl�Yebd�
�ithfgehigtd\d_\� gt[_eYebd� _� [tbsdehis�
gt[_ehYv̂_�
�m_̂_n\ha_\� fg_dm_fr� w\d\gtm__� _�
kegc_geYtd_v�gt[_eh_wdtbeY�
�m_̂_n\ha_\�fgem\hhr�fg_\ct�gt[_eh_wdtbeY�
�m_̂_n\ha_\�fg_dm_fr�i\b\Y_[\d_v
�?_[r�h_hi\c�gt[_ehYv̂_�

(��)�+)������
3PLMAY�SGFGVDPIMH�G�
IA?LQMAMH�MNQGIG

/MJGVDPQAM�V?PMA�-,�$144/4
9MOK?�IMLQOMJ]�$tâtc\d

5?FO?@MQVGI��
a�k�-c�d� �[em\di�atk\[gr�?e_m�

bbs_drl�f�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�4/-1 weieYdehis� he[\̀hiYeYtis� Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
� rb\aigectwd_idr\�Yebdr
� ?ebdeYtv�efi_at
� cYtdieYtv�efi_at
� Mf\aigr�_̂bjn\d_v�_�fewbep\d_v
� ?̂t_ce[\̀hiY_\�tb\aigectwd_idewe�febv�h�
Y\p\hiYec

(��)�+)��	���
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9MOK?�IMLQOMJ]�- t̂n\i

5?FO?@MQVGI

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�



a�k�-c�d� �[em\di��atk\[gr�bMN�
ced[gtis\Y�?�h�

aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�4/-1 weieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�Migjaijgr�v̂rat�fgewgtcc_geYtd_v�Pascal.
�@gtk_at��mt̀br.
�JhdeYdr\�tbweg_icr�eugtueia_�[tddrl.
�e\ie[r�Yrn_hb\d_̀ .
�Migjaijgr� [tddrl�� Migjaijgt� fgewgtccr�
?_̂jtbsde\�fgewgtcc_geYtd_\.
�hta\i�cti\cti_n\ha_l�Yrn_hb\d_̀��,�3/.

(��)�+)��	���
6DQDAMD�NOMBO?KKLMD�
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/MJGVDPQAM�V?PMA�-,�-
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9MOK?�IMLQOMJ]��̂tn\i

5?FO?@MQVGI�
a�k�-c�d� [em\di�
atk\[gr�bMN�
B̂_d�=�f�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
� 3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
� 34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
� 4/-1 weieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�
� -4/-5 hfeheudehis�fgeYe[_is�gtueir�fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_�
� 4/-7 weieYdehis� a� _̂jn\d_u� dtjnde-
i\ld_n\haè� _dkegctm__ � ei\n\hiY\ddewe� _�
t̂gju\]dewe�efrit�fe�i\cti_a\�fge\ait�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�o\bs�_�̂t[tn_�ajght
�N\ldebew_v�Ucb_\di�h\gY\gV
�hg_abt[dr\�fgeieaebr
�=fftgtide-fgewgtccdr\�fbtikegcr�h\gY\geY�_�
gtuen_l�hitdm_̀
�?rueg�gtm_edtbsdewe�hehitYt�fgewgtccdewe�
eu\hf\n\d_v�=bM
�?_[r�h\gY\gdewe�fgewgtccdewe�eu\hf\n\d_v
�hegv[ea�jhitdeYa_�h\gY\gdewe�fgewgtccdewe�
eu\hf\n\d_v
�fthigèat�_�t[c_d_hig_geYtd_\�h\i\Yrl�JM �
h\i\Yrl�h\gY_heY��Ju\hf\n\d_\�u\̂efthdehi_
�M_hi\cde\� � _� h\gY_hde\� fgewgtccde\�
eu\hf\n\d_\�h\gY\geY
�M\i\Ye\��_�fg_abt[de\�fgewgtccde\�eu\hf\n\d_\�
gtuen_l�hitdm_̀
�cb_\dihae\�fgewgtccde\�eu\hf\n\d_\



� N\ldebew__� fehige\d_v� gthfg\[\b\ddrl�
_dkegctm_eddrl�h_hi\c�
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9MOK?�IMLQOMJ]��̂tn\i

5?FO?@MQVGI���hi�fg\fe[tYti\bs�
atk\[gr�JhA�NM��NtgtheY�B�M�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�4/-2 hfeheudehis�ehjp\hiYbvis�fg_\caj�_�
ehYe\d_\�YYe[_cewe�euegj[eYtd_v�Y�heeiY\ihiY__�h�
[\̀hiYjup_c_�degcti_Ytc_�
�4/-3 hfeheudehisu�ehjp\hiYbvis��cedit] ��
dtbt[aj ��dthigèaj ��g\wjb_geYaj ��efridju��
fgeY\gaj�gtueiehfeheudehi_ �_hfritd_v�_�h[tnj�Y�
tahfbjtitm_u�heegj]\d_̀ �hg\[hiY�_�euegj[eYtd_v�
h\i\̀�_�egwtd_̂tm_̀�hYv̂_�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�Jugtueiat�_dkegctm__�Y�r?e�
�N\ld_n\ha_\�hg\[hiYt�heYg\c\ddrl�r?e�
�h\g_k\g_̀dr\�jhigèhiYt�r?e�
�?d\od_\�̂tfec_dtup_\�jhigèhiYt�r?e
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9MOK?�IMLQOMJ]�$̂tn\i

5?FO?@MQVGI��
hi�fg\fe[tYti\bs�atk\[gr�erM�

T\hitaeY�b�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�34/-5 hfeheudehis�_hfebŝeYtis�degcti_Ydju�_�
fgtYeYju�[eajc\ditm_u �ltgtai\gdju�[bv�eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�degcti_Ydr\�fgtYeYr\�tair�iehh_̀haè�m\[\gtm__ �
i\ld_n\ha_\� g\wbtc\dir � c\][jdtge[dr\� _�
dtm_edtbsdr\� hitd[tgir � g\aec\d[tm__�
e\][jdtge[dewe�heût�tb\aigehYv̂_��
�4/-8 jc\d_\� heu_gtis� _� tdtb_̂_geYtis�
_dkegctm_u�[bv�kegc_geYtd_v�_hle[drl�[tddrl�
[bv�fge\ai_geYtd_v�hg\[hiY�_�h\i\̀�hYv̂_�_�_l�
tb\c\dieY�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�hgewgtcct�hl\cei\ld_n\haewe�ce[\b_geYtd_v�

NI Multisim, NI LabVIEW
�cedigebsde-_̂c\g_i\bsdr\�fg_uegr
�ee[\b_geYtd_\� fgem\hheY� Y�
i\b\aeccjd_atm_eddec� euegj[eYtd__� dt� ut̂\�
fgewgtccr�52�3"#�2/ 
�ee[\b_geYtd_\� hl\c� _� ĵbeY�



i\b\aeccjd_atm_eddewe� euegj[eYtd_v� dt� ut̂\��
fgewgtccr�52��OGN)M)+
�ee[\b_geYtd_\�f\ntidrl�fbti�ubeaeY�_�ĵbeY�
i\b\aeccjd_atm_eddewe� euegj[eYtd_v� dt� ut̂t�
fgewgtccr�52�;GN)#-"LB
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5?FO?@MQVGI��
a�t�d� [em\di�atk\[gr�erM�

>jag_dt�B�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�4/-1 @eieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�
�4/-5 Mfeheudehis� fgeYe[_is� gtueir� fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
� ?Y\[\d_\
� Migjaijgt�m_kgeYrl�h_hi\c�gthfg\[\b\d_v�
heeup\d_̀
� hehige\d_\�m_kgeYrl�aeccjitm_eddrl�feb\̀
� M_hi\cr�h_wdtb_̂tm__�_�h_dlged_̂tm__��Y�
m_kgeYrl�h_hi\ctl�gthfg\[\b\d_v�heeup\d_̀
� MeYg\c\ddr\�aeccjitm_eddr\�fbtikegcr

(��)�+)������
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9MOK?�IMLQOMJ]�$tâtc\d

5?FO?@MQVGI��
a�i�d� [em\di��atk\[gr�erM�

cjht̀a_d�A�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�34/-6 hfeheudehis�fgeYe[_is�_dhigjc\ditbsdr\�
_̂c\g\d_v � _hfebŝj\cr\� Y� eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�4/-8 jc\d_\c� heu_gtis� _� tdtb_̂_geYtis�
_dkegctm_u�[bv�kegc_geYtd_v�_hle[drl�[tddrl�
[bv�fge\ai_geYtd_v�hg\[hiY�_�h\i\̀�hYv̂_�_�_l�
tb\c\dieY�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\�Y�higjaijg_geYtddr\�atu\bsdr\�
h_hi\cr
�Migjaijgt�McM�_�\w�ehdeYdr\�aecfb\ahdr\�
euq\air
�@eg_̂editbsdr\�h_cc\ig_ndr\�atu\b_ �_l�
aedhigjai_Ydr\�tb\c\dir�
�htgtc\igr�h_cc\ig_ndrl�igtaieY�f\g\[tn_
� b̂c\g\d_\�ehdeYdrl�ftgtc\igeY�atu\bsdrl�
h_hi\c
�ceccjitm_edde\�euegj[eYtd_\
�htgtc\igr�efi_n\ha_l�igtaieY�f\g\[tn_
�JhdeYr�fge\ai_geYtd_v�McM
�=[c_d_hig_geYtd_\�McM
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hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�4/-5 hfeheudehis� fgeYe[_is� gtueir� fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_



9MOK?�IMLQOMJ]�$̂tn\i�h�
em\daè

5?FO?@MQVGI��hi�fg\fe[tYti\bs�
atk\[gr�erM�T\hitaeY�b�b�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\
�ee[\bs �efg\[\b\d_v�_�tgl_i\aijgt�h\i\̀�
[ehijft
�T_geaefebehdr̀� fgeYe[dr̀� tued\diha_̀�
[ehijf
�T_geaefebehdr̀�u\hfgeYe[dr̀�tued\diha_̀�
[ehijf
�bdi\gk\̀hr�h\i\̀�[ehijft
�lfgtYb\d_\�h\isu�[ehijft
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5?FO?@MQVGI�
hi��fg\fe[tYti\bs�atk\[gr
JhA�NM�htft\Y�=�>�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-4 hfeheudehisu� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�4/-1 weieYdehisu�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�
�4/-5 hfeheudehis� fgeYe[_is� gtueir� fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_�
�4/-7 weieYdehis�a�_̂jn\d_u�dtjnde-i\ld_n\haè�
_dkegctm__ �ei\n\hiY\ddewe�_�̂tgju\]dewe�efrit�fe�
i\cti_a\�fge\ait��

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\��JhdeYdr\�ltgtai\g_hi_a_�_�higjaijgt�
m_kgeYrl� Y_[\e_dkegctm_eddrl� _� ŶjaeYrl�
h_wdtbeY
�hg_dm_fr�ae[_geYtd_v�m_kgeYrl�tj[_e�_�Y_[\e�
h_wdtbeY �eu\hf\n_Ytup_l�_l�fec\lejhièn_Yehis�
fg_�f\g\[tn\�fe�gt̂b_ndrc�atdtbtc�hYv̂_
�Mitd[tgir� h]ti_v� m_kgeYrl� tj[_e� _�
Y_[\eh_wdtbeY�
�Migjaijgt� m_kgeYrl� i\b\m\digeY� _�
gt[_eY\pti\bsdrl�hij[_̀�gt̂b_ndewe�jgeYdv
�JhdeYdr\� Y_[r� i\ldebew_n\ha_l� m\fen\a�
fge_̂Ye[hiYt�i\b\Y_̂_eddrl�_gt[_eY\pti\bsdrl�
fgewgtcc�Whij[_̀de\�_�Yd\hij[_̀de\�fge_̂Ye[hiYe �
deYehidr\�fgewgtccr
�M_hi\cr�m_kgeYewe�N?-Y\ptd_v
�M_hi\cr�m_kgeYewe�gt[_eY\ptd_v
�?_[r�m_kgeYè�tfftgtijgr�_�euegj[eYtd_v�[bv�
fge_̂Ye[hiYt�_�Yrfjhat�N?�_�gt[_e�fgewgtcc
�hg_dm_fr �hg\[hiYt�_�kegctir�m_kgeYè�
tj[_eY_[\êtf_h_��
�eedit]�gt[_ei\b\Y_̂_eddrl�fgewgtcc�
�M_hi\cr�_�hfeheur�tgl_Y_geYtd_v�m_kgeYè�



tj[_e�_�Y_[\e�_dkegctm__�
(��)�+)�����
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em\daè
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a�i�d� �[em\di�atk\[gr�erM�

e_d_dt�B�=�
fg\fe[tYti\bs�atk\[gr�erM�

>tgtdeYt�B�f�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-5 hfeheudehis�_hfebŝeYtisdegcti_Ydju�_�
fgtYeYju�[eajc\ditm_u �ltgtai\gdju�[bv�eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�degcti_Ydr\�fgtYeYr\�tair�iehh_̀haè�m\[\gtm__ �
i\ld_n\ha_\� g\wbtc\dir � c\][jdtge[dr\� _�
dtm_edtbsdr\� hitd[tgir � g\aec\d[tm__�
e\][jdtge[dewe�heût�tb\aigehYv̂_���
�4/-4 jc\d_\� hehitYbvis� degcti_Ydju�
[eajc\ditm_u��_dhigjam__��fe�tahfbjtitm_edde-
i\ld_n\haecj�euhbj]_Ytd_u�heegj]\d_̀ �h\i\̀�_�
euegj[eYtd_v�hYv̂_ �t�ita]\�fe�fgewgtcctc�
_hfritd_̀�
�4/-5 hfeheudehis� fgeYe[_is� gtueir� fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�M_hi\ct�jfgtYb\d_v�BMr�im
�lfgtYb\d_\�eiagrirc_�h_hi\ctc_
�N\ldebew_v�:�5
�lfgtYb\d_\�h\isu�2IN&LI&N
�lfgtYb\d_\�Y�hg\[\�gthfg\[\b\ddrl�Yrn_hb\d_̀
�hg_c\d\d_\�aedm\fm__�:�5�[bv�h\i\Yewe�
jfgtYb\d_v
�MeYg\c\ddr\� c\ie[r� jfgtYb\d_v� Y�
i\b\aeccjd_atm_vl
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9MOK?�IMLQOMJ]�$̂tn\i�h�
em\daè

5?FO?@MQVGI��
a�i�d� �[em\di�
atk\[gr�JhA�NM
>j[rb[_dt�f�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc��
�34/-5 hfeheudehis�_hfebŝeYtis�degcti_Ydju�
_�fgtYeYju�[eajc\ditm_u �ltgtai\gdju�[bv�eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�degcti_Ydr\�fgtYeYr\�tair�iehh_̀haè�m\[\gtm__ �
i\ld_n\ha_\� g\wbtc\dir � c\][jdtge[dr\� _�
dtm_edtbsdr\� hitd[tgir � g\aec\d[tm__�
e\][jdtge[dewe�heût�tb\aigehYv̂_���
�4/-1 weieYdehis�he[\̀hiYeYtis�Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�
�4/-5 hfeheudehis�fgeYe[_is�gtueir�fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_��



�4/-13 hfeheudehis�ehjp\hiYbvis�fe[weieYaj�
i_feYrl�i\ld_n\ha_l�fge\aieY�dt�gt̂b_ndr\�
_dkeaeccjd_atm_eddr\�euq\air

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�hgeieaebr�_�hitd[tgir��Mitd[tgi_̂_gjup_\�
egwtd_̂tm__�
�ce[_geYtd_\�[tddrl�[bv�Yrheaehaegehidrl�
h\gY_heY�f\g\[tn_�[tddrl�
�ejbsi_fb\ah_geYtd_\� [tddrl�� N\ldebew__��
cjbsi_fb\ah_geYtd_v��Y�heYg\c\ddrl�h\gY_htl�bM�
�Mg\[r�f\g\[tn_�[bv�Yrheaehaegehidrl�h\i\Yrl�
i\ldebew_̀�
�Migjaijg_geYtddr\�atu\bsdr\�h_hi\cr�
�Nefebew__�h\i\Yrl�h_hi\c�_�c\ie[r�[ehijft�Y�
atdtb�
�N\ldebew__�fta\idè�aeccjitm__�_�hYv̂s�
h\wc\dieY�h\i\̀�
�N\ldebew__�fehb\[d\̀�c_b_�Y�h\gY_htl�hYv̂_�
�Mf\m_k_atm__�k_̂_n\haewe�_�atdtbsdewe�jgeYdv�
ce[\b_�J92��ee[\bs��2BBB�
�N\ldebew_v�/NE&LI&N�
�Jheu\ddehi_��g\tb_̂tm_v�i\ldebew_̀������
?tM\������ ?tM\���� 0#"M&� /NE&LI&N�� M\gY_h�
MetroEthernet.
�M\i\Yr\�fgeieaebr��NMi�2i�_�ce[\bs�bdi\gd\i�
�hgeub\ct� jfgtYb\d_v� Y� h\gY_htl� hYv̂_��
=gl_i\aijgt�fgeieaebeY�jfgtYb\d_v�
�hg_dm_fr�ctgogji_̂tm__

(��)�+)������
9GFGVDPIGD�MPLMAY�NDODC?VG�
GLSMOK?UGG�NM�)306

/MJGVDPQAM�V?PMA�-,�$108/3

9MOK?�IMLQOMJ]�$̂tn\i�h�
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hi��fg\fe[tYti\bs�atk\[gr�erM�

@d_bec\[eY�B�b�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�4/-1 weieYdehis� he[\̀hiYeYtis� Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�
�4/-9jc\d_\�fgeYe[_is�gthn\ir�fe�fge\aij�h\i\̀ �
heegj]\d_̀� _� hg\[hiY� _dkeaeccjd_atm_̀� Y�
heeiY\ihiY__� h� i\ld_n\ha_c� t̂[td_\c� h�
_hfebŝeYtd_\c�ata�hitd[tgidrl�c\ie[eY �fg_\ceY�_�
hg\[hiY�tYiecti_̂tm__�fge\ai_geYtd_v �ita�_�
htcehievi\bsde� hê[tYt\crl� eg_w_dtbsdrl�
fgewgtcc��

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?Y\[\d_\
�?ebeaedde-efi_n\ha_\� h_hi\cr� f\g\[tn_�
�?JMh�
�m_̂_n\ha_\�ehdeYr�hY\it
�Jfi_n\hae\�Yebeade��J?�
�JhdeYr�i\eg__�f\g\[tn_�fe�J?
�htgtc\igr�f\g\[tn_�J?



�Jfi_n\ha_\�atu\b_��Jc�
�hge\ai_geYtd_\ ��hige_i\bshiYe�_�i\ld_n\hatv�
tahfbjtitm_v�?Jdh
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em\daè
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5?FO?@MQVGI: 
hitgo_̀�fg\fe[tYti\bs��
atk\[gr�JhA_�NM
NtgtheY�B�M�.

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
-3/-7 hfeheudehis�a�htceegwtd_̂tm__�_�
htceeugt̂eYtd_u;
-34/-4 hfeheudehisu� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl� h\ivl � ehjp\hiYbvis�
aecfsui\gde\� ce[\b_geYtd_\� jhigèhiY �
h_hi\c�_�fgem\hheY�h�_hfebŝeYtd_\c�
jd_Y\ghtbsdrl� fta\ieY� fg_abt[drl�
aecfsui\gdrl�fgewgtcc;
-4/-3 hfeheudehisu�ehjp\hiYbvis�cedit] �dtbt[aj �
dthigèaj � g\wjb_geYaj � efridju� fgeY\gaj�
gtueiehfeheudehi_ � _hfritd_v� _� h[tnj� Y�
tahfbjtitm_u�heegj]\d_̀ �hg\[hiY�_�euegj[eYtd_v�
h\i\̀�_�egwtd_̂tm_̀�hYv̂_
4/-15 jc\d_\c�gt̂gtutirYtis�_�ekegcbvis�
gt̂b_ndju�fge\aidju�_�i\ld_n\haju�[eajc\ditm_u

6MCDOE?LGD� CGPUGNJGLY� �MPLMALYD�
O?FCDJY��
�JhdeYdr\�febe]\d_v�i\eg__�_dkegctm__��
�Miti_hi_n\ha_\�c\ie[r�ae[_geYtd_v�
� MbeYtgdr\�c\ie[r�ae[_geYtd_v�
�JhdeYdr\� hitd[tgir� hiti_hi_n\haewe�
ae[_geYtd_v�Y�i\ld_a\�hYv̂_�
�rkk\ai_Yde\�ae[_geYtd_\�Y_[\e�[tddrl�
��rkk\ai_Yde\�ae[_geYtd_\�tj[_e�[tddrl�
�rkk\ai_Yde\�ae[_geYtd_\�_̂eugt]\d_̀�
�JhdeYdr\�febe]\d_v�i\eg__�fec\lejhièn_Yewe�
ae[_geYtd_v�
���>beaeYr\�fec\lejhièn_Yr\�ae[r�
�MY\giendr\�fec\lejhièn_Yr\�ae[r

(��)�+)��,���
+MNMJLGQDJZLYD�O?FCDJY�

QDMOGG�UDNDH

/MJGVDPQAM�V?PMA�-,��
108/3

9MOK?�IMLQOMJ]�tâtc\d

5?FO?@MQVGIG�
[�i�d� �fgek\hheg�atk\[gr�JhA�

NM�Aegeh_dha_̀�d�@� �

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-6 hfeheudehis� fgeYe[_is�
_dhigjc\ditbsdr\� _̂c\g\d_v � _hfebŝj\cr\� Y�
eubthi_�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h_hi\c�hYv̂_�
�4/-3 hfeheudehis� ehjp\hiYbvis� cedit] �
dtbt[aj �dthigèaj �g\wjb_geYaj �efridju�fgeY\gaj�
gtueiehfeheudehi_ � _hfritd_v� _� h[tnj� Y�
tahfbjtitm_uheegj]\d_̀ �hg\[hiY�_�euegj[eYtd_v�
h\i\̀�_�egwtd_̂tm_̀�hYv̂_



6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�?g\c\ddr\�c\ie[r�tdtb_̂t�m\f\̀��h\g\le[dr\�
fgem\hhr�
�f\b_d\̀dr\� m\f_� fg_� wtgced_n\haec�
Yê[\̀hiY__�
�Jugtidtv� hYv̂s� Y� tb\aig_n\ha_l� m\fvl��
=Yiew\d\gtiegr�
�=ai_Ydr\�m\f_�
�cegg\ai_gjup_\�m\f_�
�MeYg\c\ddtv�i\eg_v�k_bsigeY�
�o\f_�h�[_hag\idrc_�h_wdtbtc_�

(��)�+)��,���
6GPQDKY�K?PPMAMBM�
M@PJREGA?LG]

/MJGVDPQAM�V?PMA�-,��
108/3

9MOK?�IMLQOMJ]��tâtc\d

5?FO?@MQVGIG�
hi��fg\fe[tYti\bs��

atk\[gr�bMN�heY\[t�N�?.

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehis� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�
�34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�
_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�
�4/-5 hfeheudehisu�fgeYe[_is�gtueir�fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�ee[\b_�h_hi\c�cthheYewe�euhbj]_Ytd_v��
�heiea_�heuri_̀��
�etgaeYha_\�hbjnt̀dr\�fgem\hhr��
�M_hi\cr�cthheYewe�euhbj]_Ytd_v�h�eiat̂tc_��
�Juhbj]_Ytd_\�Y�hc\otddrl�h_hi\ctl��
�M_hi\cr�cthheYewe�euhbj]_Ytd_v�h�e]_[td_\c��
�M_hi\cr� cthheYewe� euhbj]_Ytd_v� h�
fg_eg_i\itc_��
�edewekt̂eYr\� h_hi\cr� cthheYewe�
euhbj]_Ytd_v��
�Miti_hi_n\hae\�ce[\b_geYtd_\�h_hi\c�cthheYewe�
euhbj]_Ytd_v�

(��)����8��
8VD@L?]�NO?IQGI?��NO?IQGI?�NM�

NMJRVDLG\�NDOAGVLYT�
NOMSDPPGML?JZLYT�RKDLGH�G�
L?AYIMA �A�QMK�VGPJD�

NDOAGVLYT�RKDLGH�G�L?AYIMA�
L?RVLM-GPPJDCMA?QDJZPIMH�

CD]QDJZLMPQG�

/MJGVDPQAM�V?PMA�-,�-

hgem\hh _̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀
�J/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�
�34/-3 hfeheudehisu� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__;
4/-1 weieYdehis� he[\̀hiYeYtis� Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�



108/3

9MOK?�IMLQOMJ]�- t̂n\i�h�
em\daè

5?FO?@MQVGIG�
hitgo_̀�fg\fe[tYti\bs
atk\[gr�erM�
@d_becw[eY�B�b

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�bdhigjait]�fe�i\ld_a\�u\̂efthdehi_�_�elgtd\�
igj[t �hit]_geYat�
�adtaechiYe�h�atk\[gè
�itueit�Y�btuegtieg_vl�atk\[gr��Jûegde\�
d̂taechiYe�h�euegj[eYtd_\c��Jueup\d_\�̂dtd_̀�fe�
i\eg__�_̂jn\ddrl�[_hm_fb_d��Mueg�cti\g_tbt�fe�
i\c\�_hhb\[eYtd_v
�itueit�Y�btuegtieg_vl�atk\[gr��hg_eug\i\d_\�
f\gY_ndrl� dtYraeY� fgek_btai_n\haewe�
euhbj]_Ytd_v� � _dkeaeccjd_atm_eddewe�
euegj[eYtd_v��Mueg�_�eugtueiat�cti\g_tbt�fe�i\c\�
_hhb\[eYtd_v�
�Jkegcb\d_\�ein\it�fe�fgtai_a\ �ekegcb\d_\�
[d\Yd_aeY�

(��)����4��
4OMGFAMCPQADLL?]�NO?IQGI?�
�NO?IQGI?�NM�NMJRVDLG\�
NOMSDPPGML?JZLYT�RKDLGH�G�
MNYQ?�NOMSDPPGML?JZLMH�
CD]QDJZLMPQG �A�QMK�VGPJD�
QDTLMJMBGVDPI?]��NO?IQGI?

/MJGVDPQAM�V?PMA�-,�-
216/6

9MOK?�IMLQOMJ]�- t̂n\i�h�
em\daè

5?FO?@MQVGIG�
hitgo_̀�fg\fe[tYti\bs
atk\[gr�erM�
@d_becw[eY�B�b

hgem\hh� _̂jn\d_v� [_hm_fb_dr� dtfgtYb\d� dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀

-3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�

-34/-6 hfeheudehisu�fgeYe[_is�_dhigjc\ditbsdr\�
_̂c\g\d_v � _hfebŝj\cr\� Y� eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_

-4/-2 hfeheudehisu�ehjp\hiYbvis�fg_\caj�_�
ehYe\d_\�YYe[_cewe�euegj[eYtd_v�Y�heeiY\ihiY__�h�
[\̀hiYjup_c_�degcti_Ytc_

-4/-15 jc\d_\c� gt̂gtutirYtis� _� ekegcbvis�
gt̂b_ndju�fge\aidju�_�i\ld_n\haju�[eajc\ditm_u

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�Jup\\�̂dtaechiYe�h�fg\[fg_vi_\c �_̂jn\d_\�
higjaijgr
�Jûegde\�̂dtaechiYe�h�i\b\aeccjd_atm_eddrc�
euegj[eYtd_\c� �cto_dtc_ � c\ltd_̂ctc_ �
_dhigjc\diec� fg_� Yrfebd\d__� hige_i\bsde-
cedit]drl�gtuei�
�itueit�Y�b_d\̀de-tfftgidec�m\l\��b_d\̀de-
tfftgidec�̂tb\���hg_eug\i\d_\�dtYraeY�i\ld_n\haè�
tahfbjtitm__ �fgek_btai_n\haewe�euhbj]_Ytd_v��
i\b\aeccjd_atm_eddewe� euegj[eYtd_v�
euegj[eYtd_v���itueit�dt�b_d\̀dec�jnthia\ �
fge_̂Ye[hiYe�hige_i\bsde-cedit]drl�_�tYtg_̀de-
YehhitdeY_i\bsdrl�gtuei�
�itueit�Y�b_d\̀de-tfftgidec�m\l\��b_d\̀de-
tfftgidec�̂tb\���hg_eug\i\d_\�dtYraeY�fgeY\[\d_v�
_̂c\g\d_̀�dt�euegj[eYtd__���itueit�dt�b_d\̀dec�
jnthia\ �_̂c\g\d_\�ehdeYdrl�ftgtc\igeY�b_d_̀�
hYv̂_ �b_d\̀dr\�_̂c\g\d_v �hehitYb\d_\�i\ld_n\ha_l�
[eajc\dieY�
�Jkegcb\d_\�ein\it�fe�fgtai_a\ �ekegcb\d_\�
[d\Yd_aeY�

(��)��	�4��
4ODCCGNJMKL?]�NO?IQGI?

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀



/MJGVDPQAM�V?PMA�-,�-
216/6

9MOK?�IMLQOMJ]�- t̂n\i�h�
em\daè

5?FO?@MQVGIG�
hitgo_̀�fg\fe[tYti\bs
atk\[gr�erM�
@d_becw[eY�B�b

-3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�

-4/-7 weieYdehisu��a��_̂jn\d_u��dtjnde-
i\ld_n\haè��_dkegctm__ ��ei\n\hiY\ddewe��_��
t̂gju\]dewe�efrit�fe�i\cti_a\�fge\ait�
-4/-8 jc\d_\c� heu_gtis� _� tdtb_̂_geYtis�
_dkegctm_u�[bv�kegc_geYtd_v�_hle[drl�[tddrl�
[bv�fge\ai_geYtd_v�hg\[hiY�_�h\i\̀�hYv̂_�_�_l�
tb\c\dieY�

-4/-9 jc\d_\c�fgeYe[_is�gthn\ir�fe��fge\aij�
h\i\̀ �heegj]\d_̀�_�hg\[hiY��_dkeaeccjd_atm_̀�Y�
heeiY\ihiY__�h��i\ld_n\ha_c�� t̂[td_\c�h�
_hfebŝeYtd_\c��ata��hitd[tgidrl�c\ie[eY �fg_\ceY�
_�hg\[hiY�tYiecti_̂tm__�fge\ai_geYtd_v �ita�_�
htcehievi\bsde� hê[tYt\crl� eg_w_dtbsdrl�
fgewgtcc�

-4/-15 jc\d_\c�gt̂gtutirYtis�_�ekegcbvis�
gt̂b_ndju�fge\aidju�_�i\ld_n\haju�[eajc\ditm_u�

6MCDOE?LGD�CGPUGNJGLY��MPLMALYD�O?FCDJY��
�hgele][\d_\�_dhigjait]t�dt�gtuen\c�c\hi\�
fgtai_atdit
�Mueg�i\eg\i_n\haewe�cti\g_tbt�fe�i\cti_a\�
?ci��=dtb_̂�_�eugtueiat�heugtddewe�cti\g_tbt�
�Mueg�i\eg\i_n\haewe�cti\g_tbt�fe�i\cti_a\�
?ci��=dtb_̂�_�eugtueiat�heugtddewe�cti\g_tbt�
� b̂jn\d_\�euegj[eYtd_v �gthhctig_Yt\cewe�Y�
atn\hiY\�g\o\d_̀�?ci �_̂jn\d_\�fbtdeY�igthh�_�
h\i\̀ �_̂jn\d_\�tb\c\dieY�h\i\̀ �g\tb_̂j\crl�Y�?ci��
b̂jn\d_\� fgewgtccdrl� hg\[hiY� gthn\it �
fge\ai_geYtd_v �_̂c\g\d_v�fe�i\cti_a\�?ci��
ftgtueiat�_bbuhigti_Ydewe�cti\g_tbt �wgtk_n\ha_l�
tb\c\dieY�?ci��it̂gtueiat�ehdeYdrl�hl\c��h\i\̀ �
ubeaeY �tb\c\dieY �jhigèhiY��Y�heeiY\ihiY__�h�i\cè�
?ci��hgtai_n\hatv�g\tb_̂tm_v�g\o\d_̀�?ci��
hgeY\[\d_\�i\hieYrl�fgeY\gea�fgewgtccdewe�ae[t�
�fg_� gt̂gtueia\� fgewgtccdewe� eu\hf\n\d_v� �
eugtueiat� cti\g_tbeY� h� _hfebŝeYtd_\c�
hf\m_tb_̂_geYtddrl� fgewgtccdrl� fta\ieY��
ee[\b_geYtd_\�gt̂gtueitddrl�hl\c
�hgeY\[\d_\�d\eule[_crl�gthn\ieY�fe�i\cti_a\�
?ci��hgeY\gat�gthn\ieY �fgeY\[\d_\�d\eule[_crl�
_̂c\g\d_̀ � \hb_� tie� fg\[jhceig\de� i\cè��
hgtai_n\hatv� g\tb_̂tm_v� g\o\d_̀� ?ci��
Jaednti\bsdtv� eibt[at� fgewgtccdewe� ae[t �
eugtueiat� cti\g_tbeY� h� _hfebŝeYtd_\c�
hf\m_tb_̂_geYtddrl� fgewgtccdrl� fta\ieY �
kegc_geYtd_\�weieYewe�fgewgtccdewe�fge[jait��fg_�
gt̂gtueia\�fgewgtccdewe�eu\hf\n\d_v���i\tb_̂tm_v�
gt̂gtueitddrl� hl\c� jhigèhiY � \hb_� tie�
fg\[jhceig\de� t̂[td_\c� _b_� i\cè� ?ci��
Jkegcb\d_\�cti\g_tbeY�?ci�Y�heeiY\ihiY__�h�



ig\ueYtd_vc_� fe� ekegcb\d_u� Yrfjhadrl�
aYtb_k_atm_eddrl�gtuei �Y�Y_[\�ein\it�fe�
fg\[[_fbecdè�fgtai_a\

(	�
*MPRC?OPQADLL?]�GQMBMA?]�

?QQDPQ?UG]�

/MJGVDPQAM�V?PMA�-,�-
324/9

9MOK?�IMLQOMJ]�-tâtc\d

5?FO?@MQVGIG-hitgo_̀�
fg\fe[tYti\bs
atk\[gr�erM�
@d_becw[eY�B�b

a�t�d��[em\di�
atk\[gr�erM
>jag_dt�B�?�

hi��fg\fe[tYti\bs�
atk\[gr�erM
T\hitaeY�b�b�

a�i�d� �[em\di�
atk\[gr�JhA�NM��
f�?�>j[rb[_dt

a�i�d��[em\di�
atk\[gr�JhA�_�NM
A\d_heY�A�?�

hgem\hh�_̂jn\d_v�[_hm_fb_dr�dtfgtYb\d�dt�
kegc_geYtd_\�hb\[jup_l�aecf\i\dm_̀

-3/-1 hfeheudehisu� _hfebŝeYtis� ehdeYr�
k_behekha_l� d̂td_̀� [bv� kegc_geYtd_v�
c_geYê ĝ\dn\haè�fê_m__�

-3/-2 Whfeheudehis�tdtb_̂_geYtis�ehdeYdr\�titfr�
_�̂taedec\gdehi_�_hieg_n\haewe�gt̂Y_i_v��eup\hiYt�
[bv�kegc_geYtd_v�wgt][tdhaè�fê_m__�
3/-3 hfeheudehisu� _hfebŝeYtis� ehdeYr�
taedec_n\ha_l� d̂td_̀� Y� gt̂b_ndrl� hk\gtl�
[\vi\bsdehi_�

-3/-4 hfeheudehisu� _hfebŝeYtis� ehdeYr��
fgtYeYrl�̂dtd_̀�Y��gt̂b_ndrl��hk\gtl��[\vi\bsdehi_�

-3/-5 hfeheudehisu�a�aeccjd_atm__�Y�jhidè�_�
f_hsc\ddè�kegctl�dt�gjhhaec�_�_dehigtddec�
v̂ratl�[bv�g\o\d_v� t̂[tn�c\]b_ndehidewe�_�
c\]ajbsijgdewe�Ŷt_ce[\̀hiY_v�

-3/-6 hfeheudehisu�gtueitis�Y�aebb\ai_Y\ �
ieb\gtdide�Yehfg_d_ctv�hem_tbsdr\ �tid_n\ha_\ �
aedk\hh_edtbsdr\�_�ajbsijgdr\�gt̂b_n_v�

-3/-7 hfeheudehis� a� htceegwtd_̂tm__� _�
htceeugt̂eYtd_u�

-3/-8 hfeheudehisu�_hfebŝeYtis�c\ie[r�_�
hg\[hiYt�k_̂_n\haè�ajbsijgr�[bv�eu\hf\n\d_v�
febdem\ddè� hem_tbsdè� _� fgek\hh_edtbsdè�
[\vi\bsdehi_��

-3/-9 weieYdehisu� febŝeYtishv� ehdeYdrc_�
c\ie[tc_�̂tp_ir�fge_̂Ye[hiY\ddewe�f\ghedtbt�_�
dth\b\d_v�ei�Yêce]drl�fehb\[hiY_̀�tYtg_̀ �
atithigek �hi_l_̀drl�u\[hiY_̀�

-34/-1 hfeheudehisu�fed_ctis�hjpdehis�_�
d̂tn\d_\�_dkegctm__�Y�gt̂Y_i__�heYg\c\ddewe�
_dkegctm_eddewe�eup\hiYt �hêdtYtis�efthdehi_�_�
jwgêr �Yêd_atup_\�Y�tiec�fgem\hh\ �heubu[tis�
ehdeYdr\�ig\ueYtd_v�_dkegctm_eddè�u\̂efthdehi_ �
Y�iec�n_hb\�̂tp_ir�wehj[tghiY\ddè�it̀dr�

- 34/-2 hfeheudehisu��g\otis��hitd[tgidr\��
t̂[tn_��fgek\hh_edtbsdè��[\vi\bsdehi_��dt��ehdeY\��
_dkegctm_eddè�_�u_ub_ewgtk_n\haè�ajbsijgr�h�
fg_c\d\d_\c�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h�jn\iec�ehdeYdrl�ig\ueYtd_̀�_dkegctm_eddè�
u\̂efthdehi_�

-34/-3 hfeheudehisu� Ybt[\is� ehdeYdrc_�
c\ie[tc_ �hfeheutc_�_�hg\[hiYtc_�febjn\d_v �
lgtd\d_v �f\g\gtueia_�_dkegctm__�

-34/-4 hfeheudehis� _c\is� dtYra_�
htcehievi\bsdè�gtueir�dt�aecfsui\g\�_�Y�
aecfsui\gdrl�h\ivl �ehjp\hiYbvis�aecfsui\gde\�
ce[\b_geYtd_\�jhigèhiY �h_hi\c�_�fgem\hheY�h�



_hfebŝeYtd_\c�jd_Y\ghtbsdrl�fta\ieY�fg_abt[drl�
aecfsui\gdrl�fgewgtcc�

-34/-5hfeheudehisu�_hfebŝeYtis�degcti_Ydju�_�
fgtYeYju�[eajc\ditm_u �ltgtai\gdju�[bv�eubthi_�
_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�h_hi\c�hYv̂_�
�degcti_Ydr\�fgtYeYr\�tair�iehh_̀haè�m\[\gtm__ �
i\ld_n\ha_\� g\wbtc\dir � c\][jdtge[dr\� _�
dtm_edtbsdr\� hitd[tgir � g\aec\d[tm__�
e\][jdtge[dewe�heût�tb\aigehYv̂_��

-34/-6 eubt[tis� hfeheudehisu� fgeYe[_is�
_dhigjc\ditbsdr\� _̂c\g\d_v � _hfebŝj\cr\� Y�
eubthi_�_dkeaeccjd_atm_eddrl�i\ldebew_̀�_�
h_hi\c�hYv̂_�
34/-7 weieYdehisu�a�aedigebu�heubu[\d_v�_�
eu\hf\n\d_u�taebew_n\haè�u\̂efthdehi_�

-4/-1 weieYdehis� he[\̀hiYeYtis� Yd\[g\d_u�
f\ghf\ai_Ydrl�i\ldebew_̀�_�hitd[tgieY�

-4/-2 hfeheudehisu�ehjp\hiYbvis�fg_\caj�_�
ehYe\d_\�YYe[_cewe�euegj[eYtd_v�Y�heeiY\ihiY__�h�
[\̀hiYjup_c_�degcti_Ytc_�

-4/-3 hfeheudehisu� ehjp\hiYbvis� cedit] ��
dtbt[aj �dthigèaj �g\wjb_geYaj �efridju��fgeY\gaj�
gtueiehfeheudehi_ � _hfritd_v� _� h[tnj� Y�
tahfbjtitm_u�heegj]\d_̀ �hg\[hiY�_�euegj[eYtd_v�
h\i\̀�_�egwtd_̂tm_̀�hYv̂_�

-4/-4 jc\d_\c� hehitYbvis� degcti_Ydju�
[eajc\ditm_u��_dhigjam__��fe�tahfbjtitm_edde-
i\ld_n\haecj�euhbj]_Ytd_u�heegj]\d_̀ �h\i\̀�_�
euegj[eYtd_v�hYv̂_ �t�ita]\�fe�fgewgtcctc�
_hfritd_̀�

-4/-5 hfeheudehisu� fgeYe[_is� gtueir� fe�
jfgtYb\d_u�feieatc_�igtk_at�dt�h\i_�

-4/-6 jc\d_\c�egwtd_̂eYrYtis�_�ehjp\hiYbvis�
h_hi\cj�c\gefg_vi_̀�fe�elgtd\�igj[t�_�i\ld_a\�
u\̂efthdehi_�Y�fgem\hh\�tahfbjtitm__ �i\ld_n\haewe�
euhbj]_Ytd_v�_�g\cedit�i\b\aeccjd_atm_eddewe�
euegj[eYtd_v�

-4/-7weieYdehisu�a�_̂jn\d_u�dtjnde-i\ld_n\haè�
_dkegctm__ �ei\n\hiY\ddewe�_��̂tgju\]dewe�efrit�
fe�i\cti_a\�fge\ait�

-4/-8 jc\d_\c� heu_gtis� _� tdtb_̂_geYtis�
_dkegctm_u�[bv�kegc_geYtd_v�_hle[drl�[tddrl�
[bv�fge\ai_geYtd_v�hg\[hiY�_�h\i\̀�hYv̂_�_�_l�
tb\c\dieY�

-4/-9 jc\d_\c��fgeYe[_is��gthn\ir��fe��fge\aij��
h\i\̀ ��heegj]\d_̀��_��hg\[hiY��_dkeaeccjd_atm_̀��Y��
heeiY\ihiY__�h�i\ld_n\ha_c�� t̂[td_\c��h��
_hfebŝeYtd_\c��ata��hitd[tgidrl��c\ie[eY ��fg_\ceY��
_�hg\[hiY�tYiecti_̂tm__�fge\ai_geYtd_v �ita�_�
htcehievi\bsde� hê[tYt\crl� eg_w_dtbsdrl�
fgewgtcc�

-4/-10 hfeheudehisu�a�gt̂gtueia\�fge\aidè�_�




