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5BCMF EFT NBUJ¨SFT
� .©UIPEFT EF QSPHSBNNBUJPO 4� 4� 4��� �

��� "MHPSJUINFT FU QSPHSBNNFT 4� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %JTDJQMJOF EF QSPHSBNNBUJPO 4� 4� 4��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7BMJEBUJPO
 UFTU 4� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� 3©DVSTJWJU© FU JOEVDUJPO 4� 4� �

� 4USVDUVSFT EF EPOO©FT 4� 4� 4��� �
��� 5ZQFT FU BCTUSBDUJPO 4� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 4USVDUVSFT EF EPOO©FT T©RVFOUJFMMFT 4� 4� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 4USVDUVSFT EF EPOO©FT IJ©SBSDIJRVFT 4� 4��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 4USVDUVSFT EF EPOO©FT SFMBUJPOOFMMFT 4� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� "MHPSJUINJRVF 4� 4��� ��
��� "MHPSJUINFT QSPCBCJMJTUFT
 BMHPSJUINFT EѨBQQSPYJNBUJPO 4��� � � � � � � � � � � � � � � � � � � ��
��� &YQMPSBUJPO FYIBVTUJWF 4� 4��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� %©DPNQPTJUJPO EѨVO QSPCM¨NF FO TPVT�QSPCM¨NFT 4� 4��� � � � � � � � � � � � � � � � � � � � ��
��� "MHPSJUINJRVF EFT UFYUFT 4� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� "MHPSJUINJRVF EFT HSBQIFT 4� 4��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� "MHPSJUINJRVF QPVS MѨJOUFMMJHFODF BSUJֻDJFMMF FU MѨ©UVEF EFT KFVY 4��� � � � � � � � � � � � � � � ��

� (FTUJPO EFT SFTTPVSDFT EF MB NBDIJOF 4� 4��� ��
��� (FTUJPO EF MB N©NPJSF EѨVO QSPHSBNNF 4� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� (FTUJPO EFT ֻDIJFST FU FOUS©FT�TPSUJFT 4� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� (FTUJPO EF MB DPODVSSFODF FU TZODISPOJTBUJPO 4��� � � � � � � � � � � � � � � � � � � � � � � � � ��

� -PHJRVF 4� 4��� ��
��� 4ZOUBYF EFT GPSNVMFT MPHJRVFT` 4� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 4©NBOUJRVF EF W©SJU© EV DBMDVM QSPQPTJUJPOOFM` 4� � � � � � � � � � � � � � � � � � � � � � � � � ��
��� %©EVDUJPO OBUVSFMMF 4��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� #BTFT EF EPOO©FT 4� ��

� -BOHBHFT GPSNFMT 4��� ��
��� -BOHBHFT S©HVMJFST � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� "VUPNBUFT ֻOJT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� (SBNNBJSFT OPO DPOUFYUVFMMFT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� %©DJEBCJMJU© FU DMBTTFT EF DPNQMFYJU© 4��� ��

" -BOHBHF $ ��
"�� 5SBJUT FU ©M©NFOUT UFDIOJRVFT   DPOOB®USF � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
"�� �M©NFOUT UFDIOJRVFT EFWBOU ªUSF SFDPOOVT FU VUJMJTBCMFT BQS¨T SBQQFM � � � � � � � � � � � � � � ��

# -BOHBHF 0$BNM ��
#�� 5SBJUT FU ©M©NFOUT UFDIOJRVFT   DPOOB®USF � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
#�� �M©NFOUT UFDIOJRVFT EFWBOU ªUSF SFDPOOVT FU VUJMJTBCMFT BQS¨T SBQQFM � � � � � � � � � � � � � � ��
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*OUSPEVDUJPO BV QSPHSBNNF
-FT PCKFDUJGT EV QSPHSBNNF -ѨFOTFJHONFOU EѨJOGPSNBUJRVF EF DMBTTF QS©QBSBUPJSF .1* B QPVS PCKFDUJG MB
GPSNBUJPO EF GVUVST JOH©OJFVSFT FU JOH©OJFVST
 FOTFJHOBOUFT FU FOTFJHOBOUT
 DIFSDIFVTFT FU DIFSDIFVST FU
BWBOU UPVU EFT QFSTPOOFT JOGPSN©FT
 DBQBCMFT EF HPVWFSOFS MFVS WJF QSPGFTTJPOOFMMF FU DJUPZFOOF OPVSSJF QBS
MFT QSBUJRVFT EF MB E©NBSDIF TDJFOUJֻRVF
 FO QMFJOF DPOOBJTTBODF FUNB®USJTF EFT UFDIOJRVFT FU EFT FOKFVY EF
MѨJOGPSNBUJRVF�
-F QS©TFOU QSPHSBNNF B QPVS BNCJUJPO EF QPTFS MFT CBTFT EѨVO FOTFJHOFNFOU DPI©SFOU FU NFTVS© EѨVOF
TDJFODF JOGPSNBUJRVF FODPSF KFVOF FU EPOU MFTNBOJGFTUBUJPOT UFDIOPMPHJRVFT DPOOBJTTFOU EFT DZDMFT EѨPCTP�
MFTDFODF SBQJEF� 0O HBSEF EPOD   MѨFTQSJU �

Ѧ EF QSJWJM©HJFS MB QS©TFOUBUJPO EF DPODFQUT GPOEBNFOUBVY Q©SFOOFT TBOT TѨBUUBDIFS PVUSF NFTVSF   MB
EFTDSJQUJPO EF UFDIOPMPHJFT
 QSPUPDPMFT PV OPSNFT BDUVFMT �

Ѧ EF EPOOFS BVY GVUVST EJQM´N©FT FU EJQM´N©T MFT NPZFOT EF S©VTTJS EBOT VO EPNBJOF FO NVUBUJPO
SBQJEF FU EPOU MFT UFDIOPMPHJFT RVJ FO TPOU JTTVFT QFVWFOU TBVUFS CSVUBMFNFOU EѨVO QBSBEJHNF   VO
BVUSF US¨T EJֺ©SFOU �

Ѧ EF QS©QBSFS MFT ©UVEJBOUFT FU ©UVEJBOUT   UPVU VO QBOFM EF QSPGFTTJPOT FU EF TJUVBUJPOT EF MB WJF QSP�
GFTTJPOOFMMF RVJ MFT BN¨OF   SFNQMJS UPVS   UPVS VOF NJTTJPO EѨFYQFSUJTF
 EF DS©BUJPO PV EѨJOWFOUJPO

EF QSFTDSJQUJPO EF N©UIPEFT PV EF UFDIOJRVFT
 EF DPOUS´MF DSJUJRVF EFT DIPJY PQ©S©T PV FODPSF EF
E©DJTJPO FO JOUFSBDUJPO BWFD EFT TQ©DJBMJTUFT �

Ѧ EѨFOTFJHOFS EF NBOJ¨SF   EPOOFS BVY ©UVEJBOUFT FU ©UVEJBOUT MB ּFYJCJMJU© EF USBWBJMMFS EBOT EF OPN�
CSFVTFT EJTDJQMJOFT
 MѨJOGPSNBUJRVF ©UBOU VO EPNBJOF WBTUF RVJ TF DPOOFDUF   FU UJSF QBSUJ EF OPN�
CSFVTFT BVUSFT EJTDJQMJOFT�

$PNQ©UFODFT WJT©FT "V EFM  EF MѨBDRVJTJUJPO EѨVO CBHBHF TVCTUBOUJFM EF DPOOBJTTBODFT FU EFN©UIPEFT EF
MѨJOGPSNBUJRVF
 DF QSPHSBNNF WJTF   E©WFMPQQFS MFT TJY HSBOEFT DPNQ©UFODFT TVJWBOUFT �

BOBMZTFS FU NPE©MJTFS VO QSPCM¨NF PV VOF TJUVBUJPO
 OPUBNNFOU FO VUJMJTBOU MFT PCKFUT DPODFQUVFMT EF
MѨJOGPSNBUJRVF QFSUJOFOUT 	UBCMF SFMBUJPOOFMMF
 HSBQIF
 BSCSF
 BVUPNBUF
 NPE¨MF BCTUSBJU EѨPSEPOOBO�
DFNFOU
 FUD�
 �

JNBHJOFS FU DPODFWPJS VOF TPMVUJPO
 E©DPNQPTFS FO CMPDT
 TF SBNFOFS   EFT TPVT�QSPCM¨NFT TJNQMFT FU
JOE©QFOEBOUT
 BEPQUFS VOF TUSBU©HJF BQQSPQSJ©F
 E©DSJSF VOF E©NBSDIF
 VO BMHPSJUINF PV VOF TUSVD�
UVSF EF EPOO©FT QFSNFUUBOU EF S©TPVESF MF QSPCM¨NF�

E©DSJSF FU TQ©DJҹFS VOFTZOUBYF
 MFT DBSBDU©SJTUJRVFTEѨVOQSPDFTTVT
 MFTEPOO©FTEѨVOQSPCM¨NF
PVDFMMFT
NBOJQVM©FTQBSVOBMHPSJUINFPVVOF GPODUJPOFOVUJMJTBOU MF GPSNBMJTNFBQQSPQSJ© 	OPUBNNFOU MBOHVF
GSBO§BJTF
 GPSNVMF MPHJRVF
 HSBNNBJSF GPSNFMMF
 �

NFUUSF FO ąVWSF VOF TPMVUJPO
 QBS MF DIPJY EѨVO MBOHBHF
 QBS MB USBEVDUJPO EѨVO BMHPSJUINF PV EѨVOF
TUSVDUVSF EF EPOO©FT EBOT VO MBOHBHF EF QSPHSBNNBUJPO PV VO MBOHBHF EF SFRVªUF �

KVTUJҹFS FU DSJUJRVFS VOF TPMVUJPO
 RVF DF TPJU FO E©NPOUSBOU VO BMHPSJUINF QBS VOF QSFVWF NBUI©NB�
UJRVF
 FO E©WFMPQQBOU EFT QSPDFTTVT EѨ©WBMVBUJPO
 EF DPOUS´MF
 EF WBMJEBUJPO EѨVO DPEF RVF MѨPO B QSP�
EVJU PV FO ©DSJWBOU VOF QSFVWF BV TFJO EѨVO TZTU¨NF GPSNFM �

DPNNVOJRVFS   Mϭ©DSJU PV   MϭPSBM
 QS©TFOUFS EFT USBWBVY JOGPSNBUJRVFT
 VOF QSPCM©NBUJRVF FU TB TPMV�
UJPO� E©GFOESF TFT DIPJY � EPDVNFOUFS TB QSPEVDUJPO FU TPO JNQM©NFOUBUJPO�

-ѨFOTFJHOFNFOU EF DF QSPHSBNNF OF TBVSBJU SFTUFS BWFVHMF BVY RVFTUJPOT TPDJBMFT
 KVSJEJRVFT
 ©UIJRVFT FU
DVMUVSFMMFT JOI©SFOUFT   MB EJTDJQMJOF EF MѨJOGPSNBUJRVF� $FT FOKFVY EFWJFOOFOU QBSUJDVMJ¨SFNFOU QS©HOBOUT
FV ©HBSE BV S´MF DSPJTTBOU RVF KPVFOU MѨJOUFMMJHFODF BSUJֻDJFMMF FU MFT UFDIOJRVFT EѨBOBMZTF EF EPOO©FT EBOT MB
UFDIOPMPHJF DPOUFNQPSBJOF� -B QSPGFTTFVSF PV MF QSPGFTTFVS FYQPTF TFT ©UVEJBOUT FU ©UVEJBOUFT   MѨJOUFSBDUJPO
EFT RVFTUJPOT ©UIJRVFT FU EFT QSPCM¨NFT UFDIOJRVFT RVJ KPVFOU VO S´MF JNQPSUBOU EBOT MF E©WFMPQQFNFOU EFT
BMHPSJUINFT FU EFT TZTU¨NFT JOGPSNBUJRVFT�

4VS MFT QBSUJT QSJT QBS MF QSPHSBNNF $F QSPHSBNNF JNQPTF BVTTJ TPVWFOU RVF QPTTJCMF EFT DIPJY EF WP�
DBCVMBJSF PV EF OPUBUJPO EF DFSUBJOFT OPUJPOT� -FT DIPJY PQ©S©T OF QS©TVNFOU QBT MB TVQ©SJPSJU© EF MѨPQUJPO
SFUFOVF� *MT POU ©U©QS©DJT©T EBOT MѨVOJRVFCVUEѨBMJHOFS MFT QSBUJRVFTEѨVOF DMBTTF  VOFBVUSF FU EѨ©WJUFS MѨJOUSP�
EVDUJPO EF MPOHVFT E©ֻOJUJPOT S©DBQJUVMBUJWFT QS©MJNJOBJSFT   VO FYFSDJDF PVVOQSPCM¨NF�2VBOEEFT UFSNFT
QFV VTJU©T POU ©U© DMBSJֻ©T QBS MFVS USBEVDUJPO FO BOHMBJT
 TFVM MF MJCFMM© FO MBOHVF GSBO§BJTF FTU BV QSPHSBNNF�
%F NªNF
 DF QSPHSBNNF OPNNF BVTTJ TPVWFOU RVF QPTTJCMF MѨVO EFT BMHPSJUINFT QBSNJ MFT DMBTTJRVFT RVJ
S©QPOEFOU   VO QSPCM¨NF EPOO©� -  FODPSF
 MF QSPHSBNNF OF E©GFOE QBT MB QS©©NJOFODF EѨVO BMHPSJUINF
PV EѨVOF N©UIPEF QBS SBQQPSU   VO BVUSF NBJT JM JOWJUF   GBJSF CJFO QMVU´U RVF CFBVDPVQ�
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4VS MFT MBOHBHFT FU MB QSPHSBNNBUJPO -ѨFOTFJHOFNFOU EV QS©TFOU QSPHSBNNF SFQPTF TVS VO MBOHBHF EF
NBOJQVMBUJPO EF EPOO©FT 	42-
 BJOTJ RVF EFVY MBOHBHFT EF QSPHSBNNBUJPO
 $ FU 0$BNM� %FT BOOFYFT MJTUFOU
EF GB§PO MJNJUBUJWF MFT ©M©NFOUT EF DFT MBOHBHFT RVJ TPOU FYJHJCMFT EFT ©UVEJBOUT BJOTJ RVF DFVY BVYRVFMT MFT
©UVEJBOUT TPOU GBNJMJBSJT©T FU RVJ QFVWFOU ªUSF BUUFOEVT   DPOEJUJPO RVѨJMT TPJFOU BDDPNQBHO©T EѨVOF EPDV�
NFOUBUJPO� "QS¨T EFT FOTFJHOFNFOUT DFOUS©T TVS MFT MBOHBHFT FOTFJHO©T EBOT MFT DMBTTFT EV TFDPOEBJSF 	BV
KPVS EF MѨ©DSJUVSF EF DF QSPHSBNNF � 4DSBUDI FU 1ZUIPO

 DFT USPJT OPVWFBVY MBOHBHFT EF OBUVSFT US¨T EJֺ©�
SFOUFT QFSNFUUFOU EѨBQQSPGPOEJS MFNVMUJMJOHVJTNFEFT ©UVEJBOUT UPVU FO JMMVTUSBOU MB EJWFSTJU© EFTQBSBEJHNFT
EF QSPHSBNNBUJPO PV MB EJWFSTJU© EFT NPZFOT EF DPOUS´MFS MFT SFTTPVSDFT EF MB NBDIJOF QIZTJRVF FU EF MFT
BCTUSBJSF�
-ѨBQQSFOUJTTBHF EV MBOHBHF $ DPOEVJU FO QBSUJDVMJFS MFT ©UVEJBOUT   BEPQUFS JNN©EJBUFNFOU VOF CPOOF EJTDJ�
QMJOF EF QSPHSBNNBUJPO UPVU FO TF DPODFOUSBOU TVS MF OPZBV EV MBOHBHF QMVU´U RVF TVS VOF "1* QM©UIPSJRVF�
&O UBOU RVF MBOHBHF EJU EF CBT OJWFBV EѨBCTUSBDUJPO VUJMJT© FOUSF BVUSFT QPVS ©DSJSF UPVT MFT TZTU¨NFT EѨFYQMPJ�
UBUJPO
 JM QFSNFU VOF HFTUJPO FYQMJDJUF EF MB N©NPJSF FU EFT SFTTPVSDFT EF MB NBDIJOF
 JOEJTQFOTBCMF EBOT MF
DBT P¹ DFMMFT�DJ TPOU MJNJU©FT 	TZTU¨NFT FNCBSRV©T
 NPCJMFT
�
-ѨBQQSFOUJTTBHF EV MBOHBHF 0$BNM QFSNFU FO QBSUJDVMJFS BVY ©UVEJBOUT EF SFDPVSJS SBQJEFNFOU   VO OJWFBV
EѨBCTUSBDUJPO TVQ©SJFVS FU EF NBOJQVMFS GBDJMFNFOU EFT TUSVDUVSFT EF EPOO©FT S©DVSTJWFT� 1PVS BVUBOU
 TPO
VUJMJTBUJPO QFVU ©HBMFNFOU TJNQMJֻFS DFSUBJOFT NBOJQVMBUJPOT TVS MFT ֻMT EѨFY©DVUJPO 	UISFBET

 QBS FYFNQMF�
-B QMVQBSU EFT BMHPSJUINFT RVJ ֻHVSFOU BV QSPHSBNNF TF QSªUFOU JOEJֺ©SFNNFOU   VOF QSPHSBNNBUJPO FO
$ PV FO 0$BNM� 0O WFJMMF   E©WFMPQQFS EF GB§PO QBSBMM¨MF MFT DPNQ©UFODFT EF QSPHSBNNBUJPO EBOT DFT EFVY
MBOHBHFT�
*M DPOWJFOU EF OF QBT BYFS VOJRVFNFOU MѨFOTFJHOFNFOU EF DF QSPHSBNNF TVS MF E©WFMPQQFNFOU EF DPNQ©�
UFODFT FO QSPHSBNNBUJPO � TJ MB DBQBDJU©   ©DSJSF EFT QSPHSBNNFT DPVSUT
 QS©DJT
 BHS©BCMFT   MJSF FU EPDVNFO�
U©T GBJU QBSUJF EѨVOF GPSNBUJPO FYIBVTUJWF FO JOGPSNBUJRVF
 VO BDDFOU USPQ JNQPSUBOU TVS MѨ©DSJUVSF EF DPEF
QFVU EPOOFS VOF WJTJPO ©USPJUF FU USPNQFVTF EF MB QMBDF EF MB QSPHSBNNBUJPO EBOT MB EJTDJQMJOF JOGPSNBUJRVF�
-FT E©GBVUT
 MFT CPHVFT FU MFT GBJMMFT EF MPHJRVF DPOTUJUVFOU TZTU©NBUJRVFNFOU MB DBVTF QSFNJ¨SF EFT WVMO©�
SBCJMJU©T EFT MPHJDJFMT FYQMPJU©FT EF GB§PO NBMWFJMMBOUF� -B WJHJMBODF WJT� �WJT EF QSBUJRVFT EF QSPHSBNNBUJPO
T»SFT FTU BQQSJTF E¨T MFT QSFNJFST TUBEFT EF MѨBQQSFOUJTTBHF EF MB QSPHSBNNBUJPO� 0O TѨBUUBDIF   TFOTJCJMJTFS
MFT ©UVEJBOUT   DFT UFDIOJRVFT
   MBQS©WFOUJPOEFT WVMO©SBCJMJU©T FU  VOF WBMJEBUJPO GPSNFMMF PVFYQ©SJNFOUBMF
SJHPVSFVTF EFT S©TVMUBUT PCUFOVT� -FT ©UVEJBOUT TPOU JODJU©T   BOBMZTFS MFT TPVSDFT QPTTJCMFT EѨJOWBMJEJU© EFT
EPOO©FT NBOJQVM©FT QBS MFVST QSPHSBNNFT
 Z DPNQSJT FO DBT EѨFY©DVUJPO DPODVSSFOUF
 FU   TBWPJS BQQMJRVFS
EFT QSJODJQFT EF QSPHSBNNBUJPO E©GFOTJWF�

.PEF EϭFNQMPJ 1PVS VOF NFJMMFVSF MJTJCJMJU© EF MѨFOTFNCMF
 MFT BDRVJT EѨBQQSFOUJTTBHF ֻOBVY POU ©U© TUSVD�
UVS©T QBS DIBQJUSFT UI©NBUJRVFT
 TBOT DIFSDIFS   ©WJUFS VOF SFEPOEBODF RVJ OF GBJU RVF U©NPJHOFS EFT MJFOT
RVF DFT UI¨NFT FOUSFUJFOOFOU� %FT SFQ¨SFT UFNQPSFMT QFVWFOU ªUSF QSPQPT©T NBJT MѨPSHBOJTBUJPO EF MB QSP�
HSFTTJPO BV TFJO EF DFT BDRVJT SFM¨WF EF MB SFTQPOTBCJMJU© Q©EBHPHJRVF EF MB QSPGFTTFVSF PV EV QSPGFTTFVS FU
MF UJTTBHF EF MJFOT FOUSF MFT UI¨NFT DPOUSJCVF   MB WBMFVS EF TPO FOTFJHOFNFOU� -FT TZNCPMFT 4� 
 4� FU 4��� JO�
EJRVFOU RVF MFT OPUJPOT BTTPDJ©FT TPOU ©UVEJ©FT BWBOU MB ֻO EV QSFNJFS PV EV TFDPOE TFNFTUSF EF MB QSFNJ¨SF
BOO©F
 PV EVSBOU MB EFVYJ¨NF BOO©F
 SFTQFDUJWFNFOU � DFT OPUJPOT TPOU S©HVMJ¨SFNFOU SFWJTJU©FT UPVU BV MPOH
EFT EFVY BOO©FT EѨFOTFJHOFNFOU� -PSTRVѨVOF UFMMF TQ©DJֻDBUJPO TѨBQQMJRVF VOJGPSN©NFOU   VOF TFDUJPO PV
TPVT�TFDUJPO
 FMMF OѨFTU QBT S©Q©U©F BVY OJWFBVY JOG©SJFVST�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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� .©UIPEFT EF QSPHSBNNBUJPO 4� 4� 4���

-F QSPHSBNNF DPOTUSVJU VOF QSPHSFTTJPO   QBSUJS EFT BDRVJT EV MZD©F FONBUJ¨SF EѨBMHPSJUINJRVF FU QSPHSBN�
NBUJPO
 EPOU PO SBQQFMMF RVѨJMT POU QFSNJT
 B NJOJNB
 EF SFODPOUSFS MFT OPUJPOT EF WBSJBCMFT
 EF UZQF
 EѨBG�
GFDUBUJPO
 EѨJOTUSVDUJPO DPOEJUJPOOFMMF
 EF CPVDMFT DPOEJUJPOOFMMFT PV JODPOEJUJPOOFMMFT FU EF NBOJQVMFS EF
GB§PO TJNQMF MFT MJTUFT FO 1ZUIPO�

��� "MHPSJUINFT FU QSPHSBNNFT 4�

$F QBSBHSBQIF JOUSPEVJU OPUBNNFOU MF QSJODJQF EF WBMJEBUJPO EѨVO BMHPSJUINF PV EѨVO QSPHSBNNF FU DFMVJ
EѨ©UVEF EF TPO FֽDBDJU©
 RVJ TPOU QSBUJRV©T UPVU BV MPOH EFT EFVY BOO©FT�

/PUJPOT $PNNFOUBJSFT
/PUJPO EF QSPHSBNNF DPNNF NJTF FO
ąVWSF EѨVO BMHPSJUINF� 1BSBEJHNF JN�
Q©SBUJG TUSVDUVS©
 QBSBEJHNF E©DMBSBUJG
GPODUJPOOFM
 QBSBEJHNF MPHJRVF�

0O OF QS©TFOUF QBT EF UI©PSJF H©O©SBMF TVS MFT QBSBEJHNFT EF
QSPHSBNNBUJPO
 PO TF DPOUFOUF EѨPCTFSWFS MFT QBSBEJHNFT FN�
QMPZ©T TVS EFT FYFNQMFT� -B OPUJPO EF TBVU JODPOEJUJPOOFM 	JOT�
USVDUJPOBJOJ
 FTU IPSTQSPHSBNNF�0ONFOUJPOOF MFQBSBEJHNF
MPHJRVF VOJRVFNFOU   MѨPDDBTJPO EF MB QS©TFOUBUJPO EFT CBTFT EF
EPOO©FT�

$BSBDU¨SF DPNQJM© PV JOUFSQS©U© EѨVO
MBOHBHF�

5SBOTGPSNBUJPO EѨVO ֻDIJFS UFYUF TPVSDF FO VO ֻDIJFS PCKFU QVJT
FO VO ֻDIJFS FY©DVUBCMF� %Jֺ©SFODF FOUSF ֻDIJFST EѨJOUFSGBDF FU
ֻDIJFST EѨJNQM©NFOUBUJPO�

3FQS©TFOUBUJPO EFT ּPUUBOUT� 1SP�
CM¨NFT EF QS©DJTJPO EFT DBMDVMT
ּPUUBOUT�

0O JMMVTUSF MѨJNQBDU EF MB SFQS©TFOUBUJPO QBS EFT FYFNQMFT EF EJ�
WFSHFODF FOUSF MF DBMDVM UI©PSJRVF EѨVO BMHPSJUINF FU MFT WBMFVST
DBMDVM©FT QBS VO QSPHSBNNF� -FT DPNQBSBJTPOT FOUSF ּPUUBOUT
QSFOOFOU FO DPNQUF MB QS©DJTJPO�

5FSNJOBJTPO� $PSSFDUJPO QBSUJFMMF� $PS�
SFDUJPO UPUBMF� 7BSJBOU� *OWBSJBOU�

-B DPSSFDUJPO FTU QBSUJFMMF RVBOE MF S©TVMUBU FTU DPSSFDU MPSTRVF
MѨBMHPSJUINF TѨBSSªUF
 MB DPSSFDUJPO FTU UPUBMF TJ FMMF FTU QBSUJFMMF FU
TJ MѨBMHPSJUINF UFSNJOF�

"OBMZTF EF MB DPNQMFYJU© EѨVO BMHP�
SJUINF� $PNQMFYJU© EBOT MF QJSF DBT

EBOT MF DBT NPZFO� /PUJPO EF DP»U
BNPSUJ�

0O MJNJUF MѨ©UVEF EF MB DPNQMFYJU© EBOT MF DBT NPZFO FU EV DP»U
BNPSUJ   RVFMRVFT FYFNQMFT TJNQMFT�

��� %JTDJQMJOF EF QSPHSBNNBUJPO 4� 4� 4���

$F QBSBHSBQIF E©ֻOJU VOF EJTDJQMJOF EF QSPHSBNNBUJPO RVJ B WPDBUJPO   ªUSF PCTFSW©F E¨T MF E©CVU FU EVSBOU
UPVUF MB EVS©F EFT EFVY BOO©FT EѨFOTFJHOFNFOU�

/PUJPOT $PNNFOUBJSFT
4Q©DJֻDBUJPOEFTEPOO©FT BUUFOEVFT FO
FOUS©F
 FU GPVSOJFT FO TPSUJF�SFUPVS�

0O FOUSB®OF MFT ©UVEJBOUT   BDDPNQBHOFS MFVST QSPHSBNNFT FU
MFVST GPODUJPOT EѨVOF TQ©DJֻDBUJPO� -FT TJHOBUVSFT EFT GPODUJPOT
TPOU UPVKPVST QS©DJT©FT�

"OOPUBUJPO EѨVO CMPD EѨJOTUSVDUJPOT
QBS VOF QS©DPOEJUJPO
 VOF QPTUDPOEJ�
UJPO
 VOF QSPQSJ©U© JOWBSJBOUF�

$FT BOOPUBUJPOT TF GPOU   MѨBJEF EF DPNNFOUBJSFT�

1SPHSBNNBUJPO E©GFOTJWF� "TTFSUJPO�
4PSUJF EV QSPHSBNNF PV FYDFQUJPO MF�
W©F FO DBT EѨ©WBMVBUJPO O©HBUJWF EѨVOF
BTTFSUJPO�

-ѨVUJMJTBUJPO EѨBTTFSUJPOT FTU FODPVSBH©F QBS FYFNQMF QPVS WB�
MJEFS EFT FOUS©FT PV QPVS MF DPOUS´MF EF E©CPSEFNFOUT� 1MVT H©�
O©SBMFNFOU
 MFT ©UVEJBOUT TPOU TFOTJCJMJT©T   S©ּ©DIJS BVY DBVTFT
QPTTJCMFT 	JOUFSOFT PV FYUFSOFT   MFVS QSPHSBNNF
 EѨPQ©SFS TVS
EFT EPOO©FT JOWBMJEFT FU   BEPQUFS VO TUZMF EF QSPHSBNNBUJPO
E©GFOTJG� -FT ©UVEJBOUT TPOU TFOTJCJMJT©T   MB EJֺ©SFODF EF HB�
SBOUJFT BQQPSU©FT TFMPO MFT MBOHBHFT
 BWFD MѨFYFNQMF EѨVO UZQBHF
GBJCMF FO $ FU GPSU FO 0$BNM�
0O WFJMMF   OF QBT MBJTTFS QFOTFS RVF MFT FYDFQUJPOT TFSWFOU VOJ�
RVFNFOU   H©SFS EFT FSSFVST�

&YQMJDJUBUJPO FU KVTUJֻDBUJPO EFT DIPJY
EF DPODFQUJPO PV QSPHSBNNBUJPO�

-FT QBSUJFT DPNQMFYFT EF DPEFT PV EѨBMHPSJUINFT GPOU MѨPCKFU EF
DPNNFOUBJSFT RVJ MѨ©DMBJSFOU FO ©WJUBOU MB QBSBQISBTF�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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��� 7BMJEBUJPO
 UFTU 4�
-B WBMJEBUJPO EF DPEF QBS TB TPVNJTTJPO   EFT KFVY EF UFTUT FTU VOF QIBTF FTTFOUJFMMF EV DZDMF EF E©WFMPQ�
QFNFOU MPHJDJFM� 0O FO GBJU QFSDFWPJS MѨJNQPSUBODF E¨T MF E©CVU FU EVSBOU UPVUF MB EVS©F EFT EFVY BOO©FT
EѨFOTFJHOFNFOU�

/PUJPOT $PNNFOUBJSFT
+FV EF UFTUT BTTPDJ©   VO QSPHSBNNF� *M OѨFTU QBT BUUFOEV EF DPOOBJTTBODFT TVS MB H©O©SBUJPO BVUPNB�

UJRVF EF KFVY EF UFTUT � VO ©UVEJBOU FTU DBQBCMF EѨ©DSJSF VO KFV EF
UFTUT   MB NBJO
 EPOOBOU   MB GPJT EFT FOUS©FT FU MFT TPSUJFT DPS�
SFTQPOEBOUFT BUUFOEVFT� 0O TFOTJCJMJTF
 QBS EFT FYFNQMFT
   MB
OPUJPO EF QBSUJUJPOOFNFOU EFT EPNBJOFT EѨFOUS©F FU BV UFTU EFT
MJNJUFT�

(SBQIF EF ּPU EF DPOUS´MF� $IFNJOT
GBJTBCMFT� $PVWFSUVSF EFT TPNNFUT
 EFT
BSDT PV EFT DIFNJOT 	BWFD PV TBOT
DZDMF
 EV HSBQIF EF ּPU EF DPOUS´MF�

-FT ©UVEJBOUT TPOU DBQBCMFT EѨ©DSJSF VO KFV EF UFTUT TBUJTGBJ�
TBOU VO DSJU¨SF EF DPVWFSUVSF EFT JOTUSVDUJPOT 	TPNNFUT
 PV EFT
CSBODIFT 	BSDT
 TVS MFT DIFNJOT GBJTBCMFT�

5FTU FYIBVTUJG EF MB DPOEJUJPO EѨVOF
CPVDMF PV EѨVOF DPOEJUJPOOFMMF�

*M TѨBHJU
 MPSTRVF MB DPOEJUJPO CPPM©FOOF DPNQPSUF EFT DPOKPOD�
UJPOT PVEJTKPODUJPOT
 EF OF QBT TF DPOUFOUFS EF MB USBJUFS DPNNF
©UBOU HMPCBMFNFOU WSBJF PV GBVTTFNBJT EF GPSNVMFS EFT UFTUT RVJ
S©BMJTFOU UPVUFT MFT QPTTJCJMJU©T EF MB TBUJTGBJSF� 0O TF MJNJUF   EFT
FYFNQMFT TJNQMFT QPVS MFTRVFMT MFT DBT QPTTJCMFT TF E©D¨MFOU E¨T
MB MFDUVSF EV QSPHSBNNF�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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� 3©DVSTJWJU© FU JOEVDUJPO 4� 4�

-B DBQBDJU© EѨVO QSPHSBNNF   GBJSF BQQFM   MVJ�NªNF FTU VO DPODFQU QSJNPSEJBM FO JOGPSNBUJRVF� )JTUPSJ�
RVFNFOU
 MѨBVUP�S©G©SFODF FTU BV DąVS EV QBSBEJHNF EF QSPHSBNNBUJPO GPODUJPOOFMMF� &MMF JNQS¨HOF BV�
KPVSEѨIVJ
 EF NBOJ¨SF QMVT PV NPJOT NBSRV©F
 MB QMVQBSU EFT MBOHBHFT EF QSPHSBNNBUJPO DPOUFNQPSBJOT�
-F QSJODJQF EѨJOEVDUJPO FTU VOF OPUJPO GPOEBNFOUBMF FU USBOTWFSTF   MѨFOTFNCMF EF DF QSPHSBNNF� *M QFSNFU
EѨ©DSJSF EFT E©NPOTUSBUJPOT BWFD GBDJMJU© E¨T RVF MѨPO TѨJOU©SFTTF   UPVUF TPSUF EF TUSVDUVSFT 	BSCSFT
 GPSNVMFT
EF MPHJRVFT
 DMBTTFT EF MBOHBHF
 FUD�
�

/PUJPOT $PNNFOUBJSFT
3©DVSTJWJU© EѨVOF GPODUJPO� 3©DVSTJWJU©
DSPJT©F� 0SHBOJTBUJPO EFT BDUJWBUJPOT
TPVT GPSNFEѨBSCSF FO DBT EѨBQQFMTNVM�
UJQMFT� 4�

0O TF MJNJUF   VOF QS©TFOUBUJPO QSBUJRVF EF MB S©DVSTJWJU©
DPNNF UFDIOJRVFEFQSPHSBNNBUJPO� -FT S©DVSSFODFTVTVFMMFT ܁� 
ܔ	 � ܁ 
ܔ܈�
�Ɓܔ	 ܁ 
ܔ	 � ܁܈ 
܉�
��ܔ	 PV ܁ 
ܔ	 � ܁� 
ܔ	܍�
��ܔ	 TPOU JOUSPEVJUFT BV GVS FU   NFTVSF EF MѨ©UVEF EF MB DPN�
QMFYJU© EFT EJֺ©SFOUT BMHPSJUINFT SFODPOUS©T� 0O VUJMJTF EFT FO�
DBESFNFOUT ©M©NFOUBJSFT BE IPD BֻO EF MFT KVTUJֻFS � PO ©WJUF
EѨBQQMJRVFS VO UI©PS¨NF�NB®USF H©O©SBM�

&OTFNCMF PSEPOO©
 QS©E©DFTTFVS FU
TVDDFTTFVS
 QS©E©DFTTFVS FU TVDDFTTFVS
JNN©EJBU� �MFNFOU NJOJNBM� 0SESF
QSPEVJU
 PSESF MFYJDPHSBQIJRVF� 0SESF
CJFO GPOE©� 4�

0O GBJU MF MJFO BWFD MB OPUJPO EѨBDDFTTJCJMJU© EBOT VO HSBQIF
PSJFOU© BDZDMJRVF� -ѨPCKFDUJG OѨFTU QBT EѨ©UVEJFS MB UI©PSJF BCT�
USBJUF EFT FOTFNCMFT PSEPOO©T NBJT EF QPTFS MFT E©ֻOJUJPOT FU
MB UFSNJOPMPHJF�

&OTFNCMF JOEVDUJG
 E©ֻOJ DPNNF MF
QMVT QFUJU FOTFNCMF FOHFOES© QBS VO
TZTU¨NF EѨBTTFSUJPOT FU EF S¨HMFT EѨJOG©�
SFODF� 0SESF JOEVJU� 1SFVWF QBS JOEVD�
UJPO TUSVDUVSFMMF� 4�

0O JOTJTUF TVS MFT BTQFDUT QSBUJRVFT � DPOTUSVDUJPO EF TUSVDUVSF
EF EPOO©FT FU ֻMUSBHF QBS NPUJG� 0O QS©TFOUF MB QSFVWF QBS JO�
EVDUJPO DPNNF VOF H©O©SBMJTBUJPO EF MB QSFVWF QBS S©DVSSFODF�

.JTF FO ąVWSF
0ONFU MѨBDDFOU TVS MB HFTUJPOBVOJWFBVEF MBNBDIJOF
 FO UFSNFTEѨPDDVQBUJPON©NPJSF
 EF MBQJMFEѨFY©�
DVUJPO
 FU EF UFNQT EF DBMDVM
 FO ©WPRVBOU MFT RVFTUJPOT EF TBVWFHBSEF FU EF SFTUBVSBUJPO EF DPOUFYUF�
0O ©WJUF EF TF MJNJUFS   EFT FYFNQMFT JOGPSNBUJRVFNFOU QFV QFSUJOFOUT 	GBDUPSJFMMF
 TVJUF EF 'JCPOBDDJ

Ѱ
�
5PVUF UI©PSJF H©O©SBMF EF MB E©S©DVSTJֻDBUJPO FTU IPST QSPHSBNNF�
6O ©UVEJBOU QFVU NFOFS EFT SBJTPOOFNFOUT QBS JOEVDUJPO TUSVDUVSFMMF�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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� 4USVDUVSFT EF EPOO©FT 4� 4� 4���

0O JOTJTUF TVS MF GBJU RVF MF E©WFMPQQFNFOU EѨVO BMHPSJUINF WB EF QBJS BWFD MB DPODFQUJPO EѨVOF TUSVDUVSF EF
EPOO©FT UBJMM©F   MB NFTVSF EV QSPCM¨NF RVF MѨPO DIFSDIF   S©TPVESF FU EFT PQ©SBUJPOT TVS MFT EPOO©FT RVF
MѨPO FTU BNFO©   S©Q©UFS�

��� 5ZQFT FU BCTUSBDUJPO 4�

/PUJPOT $PNNFOUBJSFT
5ZQF QS©E©ֻOJ 	CPPM©FO
 FOUJFS
 ּPU�
UBOU
� 1PJOUFVS� 5ZQF QBSBN©US© 	UB�
CMFBV
� 5ZQF DPNQPT©� 5BCMFBVY TUB�
UJRVFT� "MMPDBUJPO 	h\ggj^
 FU E©TBMMP�
DBUJPO 	am``
 EZOBNJRVF�

0O TF MJNJUF   VOF QS©TFOUBUJPO QSBUJRVF EFT UZQFT
 FO MFT JMMVT�
USBOU BWFD MFT MBOHBHFT EV QSPHSBNNF� 6O ©UVEJBOU FTU DBQBCMF
EѨJOG©SFS VO UZQF   MB MFDUVSF EѨVO GSBHNFOU EF DPEF
 DFQFOEBOU
UPVUF UI©PSJF EV UZQBHF FTU IPST QSPHSBNNF�

%©ֻOJUJPO EѨVOF TUSVDUVSF EF EPOO©FT
BCTUSBJUF DPNNF VO UZQF NVOJ EѨPQ©�
SBUJPOT�

0O QBSMF EF DPOTUSVDUFVS QPVS MѨJOJUJBMJTBUJPO EѨVOF TUSVDUVSF

EѨBDDFTTFVS QPVS S©DVQ©SFS VOF WBMFVS FU EF USBOTGPSNBUFVS
QPVS NPEJֻFS MѨ©UBU EF MB TUSVDUVSF� 0O NPOUSF MѨJOU©SªU EѨVOF
TUSVDUVSF EF EPOO©FT BCTUSBJUF FO UFSNF EF NPEVMBSJU©� 0O EJT�
UJOHVF MB OPUJPO EF TUSVDUVSF EF EPOO©FT BCTUSBJUF EF TPO JN�
QM©NFOUBUJPO� 1MVTJFVST JNQM©NFOUBUJPOT DPODS¨UFT TPOU JOUFS�
DIBOHFBCMFT� -B OPUJPO EF DMBTTF FU MB QSPHSBNNBUJPO PSJFOU©F
PCKFU TPOU IPST QSPHSBNNF�

%JTUJODUJPO FOUSF TUSVDUVSF EF EPOO©FT
NVUBCMF FU JNNVBCMF�

*MMVTUS©F FO MBOHBHF 0$BNM�

.JTF FO ąVWSF
*M TѨBHJU EFNPOUSFS MѨJOU©SªU FU MѨJOּVFODF EFT TUSVDUVSFT EF EPOO©FT TVS MFT BMHPSJUINFT FU MFT N©UIPEFT
EF QSPHSBNNBUJPO�
0O JOTJTUF TVS MB EJTUJODUJPO FOUSF VOF TUSVDUVSF EF EPOO©FT BCTUSBJUF 	VO UZQF NVOJ EѨPQ©SBUJPOT PV
FODPSF VOF JOUFSGBDF
 FU TPO JNQM©NFOUBUJPO DPODS¨UF� 0ONPOUSF MѨJOU©SªU EѨVOF TUSVDUVSF EF EPOO©FT
BCTUSBJUF FO UFSNF EF NPEVMBSJU©�
(S¢DF BVY CJCMJPUI¨RVFT
 PO QFVU VUJMJTFS EFT TUSVDUVSFT EF EPOO©FT BWBOU EѨBWPJS QSPHSBNN© MFVS S©B�
MJTBUJPO DPODS¨UF�

��� 4USVDUVSFT EF EPOO©FT T©RVFOUJFMMFT 4� 4�

/PUJPOT $PNNFOUBJSFT
4USVDUVSF EF MJTUF� *NQM©NFOUBUJPO QBS
VO UBCMFBV
 QBS EFT NBJMMPOT DIB®O©T�
4�

0O JOTJTUF TVS MF DP»U EFT PQ©SBUJPOT TFMPO MF DIPJY EF MѨJNQM©�
NFOUBUJPO� 1PVS MѨJNQM©NFOUBUJPOQBS VO UBCMFBV
 PO TFֻYFVOF
UBJMMF NBYJNBMF� 0O QFVU ©WPRVFS MF QSPCM¨NF EV SFEJNFOTJPO�
OFNFOU EѨVO UBCMFBV�

4USVDUVSF EF QJMF� 4USVDUVSF EF ֻMF� *N�
QM©NFOUBUJPO QBS VO UBCMFBV
 QBS EFT
NBJMMPOT DIB®O©T� 4�
4USVDUVSF EF UBCMFBV BTTPDJBUJG JNQM©�
NFOU© QBS VOF UBCMF EF IBDIBHF� 4�

-B DPOTUSVDUJPO EѨVOF GPODUJPO EF IBDIBHF FU MFT N©UIPEFT EF
HFTUJPO EFT DPMMJTJPOT ©WFOUVFMMFT OF TPOU QBT EFT FYJHJCMFT EV
QSPHSBNNF�

4©SJBMJTBUJPO� 4� 0O QS©TFOUF VO FYFNQMF EF T©SJBMJTBUJPO EѨVOF TUSVDUVSF IJ©SBS�
DIJRVF FU EѨVOF TUSVDUVSF SFMBUJPOOFMMF�

.JTF FO ąVWSF
0O QS©TFOUF MFT TUSVDUVSFT EF EPOO©FT DPOTUSVJUFT   MѨBJEF EF QPJOUFVST EѨBCPSE BV UBCMFBV BWBOU EF
HVJEFS MFT ©UVEJBOUT EBOT MѨJNQM©NFOUBUJPO EѨVOF UFMMF TUSVDUVSF�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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��� 4USVDUVSFT EF EPOO©FT IJ©SBSDIJRVFT 4� 4���

/PUJPOT $PNNFOUBJSFT
%©ֻOJUJPO JOEVDUJWF EV UZQF BSCSF CJ�
OBJSF� 7PDBCVMBJSF � OąVE
 OąVE JO�
UFSOF
 SBDJOF
 GFVJMMF
 ֻMT
 Q¨SF
 IBVUFVS
EѨVO BSCSF
 QSPGPOEFVS EѨVO OąVE
 ©UJ�
RVFUUF
 TPVT�BSCSF� 4�

-B IBVUFVS EF MѨBSCSF WJEF FTU Ɓ�� 0O NFOUJPOOF MB SFQS©TFOUB�
UJPO EѨVO BSCSF DPNQMFU EBOT VO UBCMFBV�

"SCSF� $POWFSTJPO EѨVO BSCSF EѨBSJU©
RVFMDPORVF FO VO BSCSF CJOBJSF� 4�

-B QS©TFOUBUJPO EPOOF MJFV   EFT JMMVTUSBUJPOT BV DIPJY EV
QSPGFTTFVS� *M QFVU TѨBHJS QBS FYFNQMF EѨFYQSFTTJPOT BSJUIN©�
UJRVFT
 EѨBSCSFT QS©ֻYFT 	USJF

 EѨBSCSFT EF E©DJTJPO
 EF EFOESP�
HSBNNFT
 EѨBSCSFT EF DMBTTJֻDBUJPO
 FUD�

1BSDPVST EѨBSCSF�0SESFQS©ֻYF
 JOֻYF FU
QPTUֻYF� 4�

0O QFVU ©WPRVFS MF MJFO BWFD MѨFNQJMFNFOU EF CMPDT EѨBDUJWBUJPO
MPST EF MѨBQQFM   VOF GPODUJPO S©DVSTJWF�

*NQM©NFOUBUJPO EѨVO UBCMFBV BTTPDJB�
UJG QBS VO BSCSF CJOBJSF EF SFDIFSDIF�
"SCSF CJDPMPSF� 4�

0O OPUF MѨJNQPSUBODF EF NVOJS MѨFOTFNCMF EFT DM©T EѨVO PSESF
UPUBM�

1SPQSJ©U© EF UBT� 4USVDUVSF EF ֻMF EF
QSJPSJU© JNQM©NFOU©F QBS VO BSCSF CJ�
OBJSF BZBOU MB QSPQSJ©U© EF UBT� 4�

5SJ QBS UBT�

4USVDUVSF VOJS � USPVWFS QPVS MB SF�
QS©TFOUBUJPO EFT DMBTTFT EѨ©RVJWBMFODF
EѨVO FOTFNCMF� *NQM©NFOUBUJPO QBS
EFT BSCSFT� 4���

0O DPNNFODF QBS EPOOFS EFT JNQM©NFOUBUJPOT OB¯WFT EF MB
TUSVDUVSF VOJS� USPVWFS RVJ QSJWJM©HJFOU TPJU MѨPQ©SBUJPOVOJS
 TPJU
MѨPQ©SBUJPO USPVWFS
 BWBOU EF EPOOFS VOF JNQM©NFOUBUJPO QBS
EFT BSCSFT RVJ QFSNFU VOFNJTF FOąVWSF FֽDBDF EFT EFVY PQ©�
SBUJPOT� -ѨBOBMZTF EF MB DPNQMFYJU© EF DFUUF TUSVDUVSF FTU BENJTF�

.JTF FO ąVWSF
0OQS©TFOUF MFTNBOJQVMBUJPOTVTVFMMFT TVS MFT BSCSFT FO$FU FO0$BNM� *M OѨFTU QBT BUUFOEVEѨVO©UVEJBOU
VOF NB®USJTF UFDIOJRVF EF MѨ©DSJUVSF EV DPEF EѨVOF TUSVDUVSF EF EPOO©FT BSCPSFTDFOUF NVUBCMF   MѨBJEF
EF QPJOUFVST
 NBJT JM FTU BUUFOEV RVѨJM TBDIF MѨVUJMJTFS�

��� 4USVDUVSFT EF EPOO©FT SFMBUJPOOFMMFT 4�

*M TѨBHJU EF E©ֻOJS MF NPE¨MF EFT HSBQIFT
 MFVST SFQS©TFOUBUJPOT FU MFVST NBOJQVMBUJPOT�
0O TѨFֺPSDF EF NFUUSF FO BWBOU EFT BQQMJDBUJPOT JNQPSUBOUFT FU TJ QPTTJCMFT NPEFSOFT � S©TFBV EF USBOTQPSU

HSBQIF EV XFC
 S©TFBVY TPDJBVY
 CJP�JOGPSNBUJRVF� 0O QS©DJTF BVUBOU RVF QPTTJCMF MB UBJMMF UZQJRVF EF UFMT
HSBQIFT�

/PUJPOT $PNNFOUBJSFT
(SBQIF PSJFOU©
 HSBQIF OPO PSJFOU©�
4PNNFU 	PV OąVE
� BSD
 BSªUF� #PVDMF�
%FHS© 	FOUSBOU FU TPSUBOU
� $IF�
NJO EѨVO TPNNFU   VO BVUSF� $ZDMF�
$POOFYJU©
 GPSUF DPOOFYJU©� (SBQIF
PSJFOU© BDZDMJRVF� "SCSF FO UBOU RVF
HSBQIF DPOOFYF BDZDMJRVF� 'PSªU�
(SBQIF CJQBSUJ�

/PUBUJPO � HSBQIF ۴ � 
ۮ
܀	
 EFHS©T 
ܙ	մ܋ FU 
ܙ	յ܋ EBOT MF
DBT PSJFOU©� 0O OѨ©WPRVF QBT MFT NVMUJ�BSDT� 0O SFQS©TFOUF VO
HSBQIF PSJFOU© QBS VOF NBUSJDF EѨBEKBDFODF PV QBS EFT MJTUFT
EѨBEKBDFODF�

1POE©SBUJPO EѨVO HSBQIF� �UJRVFUUFT
EFT BSDT PV EFT BSªUFT EѨVO HSBQIF�

0O NPUJWF MѨBKPVU EѨJOGPSNBUJPO   VO HSBQIF QBS EFT FYFNQMFT
DPODSFUT � HSBQIF EF EJTUBODF
 BVUPNBUF ֻOJ
 EJBHSBNNF EF E©�
DJTJPO CJOBJSF�

.JTF FO ąVWSF
0OQS©TFOUF MFTNBOJQVMBUJPOT VTVFMMFT TVS MFT HSBQIFT FO$FU FO0$BNM� -BQS©TFOUBUJPO FO$ TѨFֺFDUVF
  USBWFST EFT UBCMFBVY TUBUJRVFT� 1PVS MB SFQS©TFOUBUJPO FO MJTUF EѨBEKBDFODF
 PO QFVU DPOTJE©SFS VO UB�
CMFBV   EFVY EJNFOTJPOT EPOU MFT MJHOFT SFQS©TFOUFOU DIBRVF MJTUF BWFD VOF TFOUJOFMMF PV VO JOEJDBUFVS
EF UBJMMF FO QSFNJFS JOEJDF�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
 ����
cookn5**rrr)`in`dbi`h`ionpk(m`^c`m^c`)bjpq)am

*OGPSNBUJRVFά 'JMJ¨SF .1*
����

https://www.enseignementsup-recherche.gouv.fr


� "MHPSJUINJRVF 4� 4���

-FT BMHPSJUINFT TPOU QS©TFOU©T BV UBCMFBV FO TQ©DJֻBOU TZTU©NBUJRVFNFOU MFT FOUS©FT FU TPSUJFT FU FO ©UV�
EJBOU
 EBOT MB NFTVSF EV QPTTJCMF
 MFVS DPSSFDUJPO FU MFVS DPNQMFYJU©�

��� "MHPSJUINFT QSPCBCJMJTUFT
 BMHPSJUINFT EϭBQQSPYJNBUJPO 4���

/PUJPOT $PNNFOUBJSFT
"MHPSJUINF E©UFSNJOJTUF� "MHPSJUINF
QSPCBCJMJTUF 	-BT 7FHBT FU.POUF $BSMP
�

0O TѨFO UJFOU BVY E©ֻOJUJPOT FU   EFT FYFNQMFT DIPJTJT QBS MF QSP�
GFTTFVS� 0O NFOUJPOOF MѨJOU©SªU EѨVOF N©UIPEF -BT 7FHBT QPVS
DPOTUSVJSF VO PCKFU EJֽDJMF   QSPEVJSF QBS VOF N©UIPEF E©�
UFSNJOJTUF 	QBS FYFNQMF
 DPOTUSVDUJPO EѨVO OPNCSF QSFNJFS EF
UBJMMF DSZQUPHSBQIJRVF
� 2VFMRVFT FYFNQMFT QPTTJCMFT � ܑ�J¨NF
NJOJNVN EѨVO UBCMFBV OPO USJ©
 QSPCM¨NF EFT IVJU SFJOFT
 FUD�

1SPCM¨NF EF E©DJTJPO� 1SPCM¨NF EѨPQ�
UJNJTBUJPO� *OTUBODF EѨVO QSPCM¨NF

GPODUJPO EF DP»U� /PUJPO EѨBMHPSJUINF
EѨBQQSPYJNBUJPO�

4FVMF MB OPUJPO EѨBMHPSJUINF EѨBQQSPYJNBUJPO FTU BV QSP�
HSBNNF� -Ѩ©UVEF EF UFDIOJRVFT H©O©SBMFT EѨBQQSPYJNBUJPO FTU
IPST QSPHSBNNF� 0O JOEJRVF
 QBS FYFNQMF TVS MF QSPCM¨NF
."9�4"5
 RVF MB N©UIPEF QSPCBCJMJTUF QFVU GPVSOJS EF CPOT BM�
HPSJUINFT EѨBQQSPYJNBUJPO�

��� &YQMPSBUJPO FYIBVTUJWF 4� 4���

/PUJPOT $PNNFOUBJSFT
3FDIFSDIF QBS GPSDF CSVUF� 3FUPVS TVS
USBDF 	#BDLUSBDLJOH 
� 4�

0O QFVU ©WPRVFS MѨJOU©SªU EѨPSEPOOFS MFT EPOO©FT BWBOU EF MFT
QBSDPVSJS 	QBS FYFNQMF QBS VOF ESPJUF EF CBMBZBHF
�

"MHPSJUINF QBS T©QBSBUJPO FU ©WBMVB�
UJPO 	#SBODI BOE CPVOE
� 4���

0O QFVU ©WPRVFS TVS EFT FYFNQMFT RVFMRVFT UFDIOJRVFT EѨ©WB�
MVBUJPO DPNNF MFT N©UIPEFT EF SFMBYBUJPO 	QBS FYFNQMF MB SF�
MBYBUJPO DPOUJOVF
�

.JTF FO ąVWSF
-ѨPCKFDUJG FTU EF EPOOFS EFT PVUJMT EF DPODFQUJPO EѨBMHPSJUINFT FU EF QBSWFOJS   DF RVF MFT ©UVEJBOUT
QVJTTFOU
 EBOT VOF TJUVBUJPO TJNQMF
 T©MFDUJPOOFS VOF TUSBU©HJF QFSUJOFOUF QBS FVY�NªNFT FU MB NFUUSF
FO ąVWSF EF GB§PO BVUPOPNF� %BOT MFT DBT MFT QMVT DPNQMFYFT
 MFT DIPJY FU MFT SFDPNNBOEBUJPOT EѨJN�
QM©NFOUBUJPO TPOU HVJE©T�

��� %©DPNQPTJUJPO EϭVO QSPCM¨NF FO TPVT�QSPCM¨NFT 4� 4���

/PUJPOT $PNNFOUBJSFT
"MHPSJUINFHMPVUPO GPVSOJTTBOU VOF TP�
MVUJPO FYBDUF� 4�

0O QFVU USBJUFS DPNNF FYFNQMFT EѨBMHPSJUINFT FYBDUT � DPEBHF
EF )VֺNBO
 T©MFDUJPO EѨBDUJWJU©
 PSEPOOBODFNFOU EF U¢DIFT
VOJUBJSFT BWFD Q©OBMJU©T EF SFUBSE TVS VOF NBDIJOF VOJRVF�

&YFNQMF EѨBMHPSJUINFEѨBQQSPYJNBUJPO
GPVSOJ QBS MB N©UIPEF HMPVUPOOF� 4���

0O QFVU USBJUFS QBS FYFNQMF � DPVWFSUVSF EFT TPNNFUT EBOT VO
HSBQIF
 QSPCM¨NF EV TBD   EPT FO PSEPOOBOU MFT PCKFUT�

%JWJTFS QPVS S©HOFS� 3FODPOUSF BV NJ�
MJFV� %JDIPUPNJF� 4�

0O QFVU USBJUFS VO PV QMVTJFVST FYFNQMFT DPNNF � USJ QBS
QBSUJUJPO�GVTJPO
 DPNQUBHF EV OPNCSF EѨJOWFSTJPOT EBOT VOF
MJTUF
 DBMDVM EFT EFVY QPJOUT MFT QMVT QSPDIFT EBOT VOF FOTFNCMF
EF QPJOUT � SFDIFSDIF EѨVO TPVT�FOTFNCMF EѨVO FOTFNCMF EѨFO�
UJFST EPOU MB TPNNF EFT ©M©NFOUT FTU EPOO©F� SFDIFSDIF EJDIP�
UPNJRVF EBOT VO UBCMFBV USJ©�
0O QS©TFOUF VO FYFNQMF EF EJDIPUPNJF P¹ TPO SFDPVST OѨFTU QBT
©WJEFOU � QBS FYFNQMF
 MB DPVWFSUVSF EF ܔ QPJOUT EF MB ESPJUF QBSܑ TFHNFOUT ©HBVY EF QMVT QFUJUF MPOHVFVS�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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1SPHSBNNBUJPO EZOBNJRVF� 1SPQSJ©U©
EF TPVT�TUSVDUVSF PQUJNBMF� $IFWBV�
DIFNFOU EF TPVT�QSPCM¨NFT� $BMDVM EF
CBT FO IBVU PV QBS N©NP¯TBUJPO� 3F�
DPOTUSVDUJPO EѨVOF TPMVUJPO PQUJNBMF  
QBSUJS EF MѨJOGPSNBUJPO DBMDVM©F� 4�

0O TPVMJHOF MFT FOKFVY EF DPNQMFYJU© FON©NPJSF� 0O QFVU USBJ�
UFS VO PV QMVTJFVST FYFNQMFT DPNNF � QSPCM¨NF EF MB TPNNF
EѨVO TPVT�FOTFNCMF
 PSEPOOBODFNFOU EF U¢DIFT QPOE©S©FT

QMVT MPOHVF TPVT�TVJUF DPNNVOF
 EJTUBODF EѨ©EJUJPO 	-FWFOTI�
UFJO
�

.JTF FO ąVWSF
-ѨPCKFDUJG FTU EF EPOOFS EFT PVUJMT EF DPODFQUJPO EѨBMHPSJUINFT FU EF QBSWFOJS   DF RVF MFT ©UVEJBOUT
QVJTTFOU
 EBOT VOF TJUVBUJPO TJNQMF
 T©MFDUJPOOFS VOF TUSBU©HJF QFSUJOFOUF QBS FVY�NªNFT FU MB NFUUSF
FO ąVWSF EF GB§PO BVUPOPNF� %BOT MFT DBT MFT QMVT DPNQMFYFT
 MFT DIPJY FU MFT SFDPNNBOEBUJPOT EѨJN�
QM©NFOUBUJPO TPOU HVJE©T� -FT MJTUFT EѨFYFNQMFT DJU©T FO DPNNFOUBJSFT OF TPOU OJ JNQ©SBUJWFT OJ MJNJUB�
UJWFT�

��� "MHPSJUINJRVF EFT UFYUFT 4�

/PUJPOT $PNNFOUBJSFT
3FDIFSDIF EBOT VO UFYUF� "MHPSJUINF
EF #PZFS�.PPSF� "MHPSJUINF EF 3BCJO�
,BSQ�

0O QFVU TF SFTUSFJOESF   VOF WFSTJPO TJNQMJֻ©F EF MѨBMHPSJUINF
EF #PZFS�.PPSF
 BWFD VOF TFVMF GPODUJPO EF E©DBMBHF� -Ѩ©UVEF
QS©DJTF EF MB DPNQMFYJU© EF DFT BMHPSJUINFT OѨFTU QBT FYJHJCMF�

$PNQSFTTJPO� "MHPSJUINF EF )VֺNBO�
"MHPSJUINF -FNQFM�;JW�8FMDI�

0O FYQMJDJUF MFT N©UIPEFT EF E©DPNQSFTTJPO BTTPDJ©FT�

��� "MHPSJUINJRVF EFT HSBQIFT 4� 4���

/PUJPOT $PNNFOUBJSFT
/PUJPO EF QBSDPVST 	TBOT DPOUSBJOUF
�
/PUJPO EF QBSDPVST FO MBSHFVS
 FO QSP�
GPOEFVS� /PUJPO EѨBSCPSFTDFODF EѨVO
QBSDPVST� 4�

0O QFVU ©WPRVFS MB SFDIFSDIF EF DZDMF
 MB CJDPMPSBCJMJU© EѨVO
HSBQIF
 MB SFDIFSDIF EF QMVT DPVSUT DIFNJOT EBOT VO HSBQIF  
EJTUBODF VOJUBJSF�

"DDFTTJCJMJU©� 5SJ UPQPMPHJRVF EѨVO
HSBQIF PSJFOU© BDZDMJRVF   QBSUJS EF
QBSDPVST FO QSPGPOEFVS� 3FDIFSDIF EFT
DPNQPTBOUFT DPOOFYFT EѨVO HSBQIF
OPO PSJFOU©� 4�

0O GBJU MF MJFO FOUSF BDDFTTJCJMJU© EBOT VO HSBQIF PSJFOU© BDZ�
DMJRVF FU PSESF�

3FDIFSDIF EFT DPNQPTBOUFT GPSUFNFOU
DPOOFYFT EѨVO HSBQIF PSJFOU© QBS MѨBM�
HPSJUINF EF ,PTBSBKV� 4���

0O GBJU MF MJFO FOUSF DPNQPTBOUFT GPSUFNFOU DPOOFYFT FU MF QSP�
CM¨NF ��4"5�

/PUJPO EF QMVT DPVSUT DIFNJOT EBOT VO
HSBQIF QPOE©S©� "MHPSJUINF EF %JKLT�
USB� "MHPSJUINF EF 'MPZE�8BSTIBMM� 4�

0O QS©TFOUF MѨBMHPSJUINF EF %JKLTUSB BWFD VOF ֻMF EF QSJPSJU© FO
MJFO BWFD MB SFQS©TFOUBUJPO EF HSBQIFT QBS MJTUFT EѨBEKBDFODFT�
0O QS©TFOUF MѨBMHPSJUINF EF 'MPZE�8BSTIBMM FO MJFO BWFD MB SF�
QS©TFOUBUJPO EF HSBQIFT QBS NBUSJDF EѨBEKBDFODF�

3FDIFSDIF EѨVO BSCSF DPVWSBOU EF
QPJET NJOJNVN QBS MѨBMHPSJUINF EF
,SVTLBM� 4���

0O QFVU NFOUJPOOFS MѨBEBQUBUJPO BV QSPCM¨NF EV DIFNJO MF
QMVT MBSHF EBOT VO HSBQIF OPO�PSJFOU©�

3FDIFSDIF EѨVO DPVQMBHF EF DBSEJOBM
NBYJNVN EBOT VO HSBQIF CJQBSUJ QBS
EFT DIFNJOT BVHNFOUBOUT� 4���

0O TF MJNJUF   VOF BQQSPDIF ©M©NFOUBJSF � MѨBMHPSJUINF EF
)PQDSPGU�,BSQ OѨFTU QBT BV QSPHSBNNF� -FT HSBQIFT CJQBSUJT
FU DPVQMBHFT TPOU JOUSPEVJUT DPNNF PVUJMT OBUVSFMT EF NPE©MJ�
TBUJPO� JMT QFVWFOU ©HBMFNFOU DPOTUJUVFS VOF JOUSPEVDUJPO BVY
QSPCM¨NFT EF ּPUT�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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.JTF FO ąVWSF
6OF BUUFOUJPO QBSUJDVMJ¨SF FTU QPSU©F TVS MF DIPJY KVEJDJFVY EV NPEF EF SFQS©TFOUBUJPO EѨVO HSBQIF FO
GPODUJPO EF MѨBQQMJDBUJPO FU EV QSPCM¨NF DPOTJE©S©� 0O ©UVEJF FO DPOT©RVFODF MѨJNQBDU EF MB SFQS©TFO�
UBUJPO TVS MB DPODFQUJPO EѨVO BMHPSJUINF FU TVS TB DPNQMFYJU© 	FO UFNQT FU FO FTQBDF
� 0O TF DPODFOUSF
TVS MѨBQQSPGPOEJTTFNFOU EFT BMHPSJUINFT DJU©T EBOT MF QSPHSBNNF FU MF S©�FNQMPJ EF MFVST JE©FT BֻO EF
S©TPVESF EFT QSPCM¨NFT TJNJMBJSFT� -B DPOOBJTTBODF EѨVOF CJCMJPUI¨RVF EѨBMHPSJUINFT GPODUJPOOBOU TVS
EFT QSJODJQFT EJֺ©SFOUT NBJT S©TPMWBOU VO NªNF QSPCM¨NF OѨFTU QBT VO PCKFDUJG EV QSPHSBNNF�

��� "MHPSJUINJRVF QPVS MϭJOUFMMJHFODF BSUJҹDJFMMF FU Mϭ©UVEF EFT KFVY 4���

$FUUF QBSUJF QFSNFU EѨJOUSPEVJSF MFT DPODFQUT EѨBQQSFOUJTTBHF
 EF TUSBU©HJF FU EѨIFVSJTUJRVF� $F EFSOJFS FTU
BCPSE© QBS EFT FYFNQMFT P¹ MѨIFVSJTUJRVF FTU QS©DJT©NFOU E©ֻOJF NBJT TBOT FO ©WBMVFS MB QFSGPSNBODF�

/PUJPOT $PNNFOUBJSFT
"QQSFOUJTTBHF TVQFSWJT©� "MHPSJUINF EFT ܑ QMVT QSPDIFT WPJTJOT BWFD EJTUBODF FVDMJ�

EJFOOF� "SCSFT ܑ EJNFOTJPOOFMT� "QQSFOUJTTBHF EѨBSCSF EF E©�
DJTJPO � BMHPSJUINF *%� SFTUSFJOU BV DBT EѨBSCSFT CJOBJSFT�
.BUSJDF EF DPOGVTJPO� 0O PCTFSWF EFT TJUVBUJPOT EF TVS�
BQQSFOUJTTBHF TVS EFT FYFNQMFT�

"QQSFOUJTTBHF OPO�TVQFSWJT©� "MHPSJUINF EF DMBTTJֻDBUJPO IJ©SBSDIJRVF BTDFOEBOUF� "MHP�
SJUINF EFT ܑ�NPZFOOFT� -B E©NPOTUSBUJPO EF MB DPOWFSHFODF
OѨFTU QBT BV QSPHSBNNF� 0O PCTFSWF EFT DPOWFSHFODFT WFST EFT
NJOJNB MPDBVY�

+FVY EѨBDDFTTJCJMJU©   EFVY KPVFVST
TVS VO HSBQIF� 4USBU©HJF� 4USBU©HJF
HBHOBOUF� 1PTJUJPO HBHOBOUF�
%©UFSNJOBUJPOEFT QPTJUJPOT HBHOBOUFT
QBS MF DBMDVM EFT BUUSBDUFVST� $POTUSVD�
UJPO EF TUSBU©HJFT HBHOBOUFT�

0O DPOTJE¨SF EFT KFVY   EFVY KPVFVST 	۷ѽ FU ۷Ѿ
 NPE©MJT©T QBS EFT
HSBQIFT CJQBSUJT 	MѨFOTFNCMF EFT ©UBUT DPOUS´M©T QBS ۷ѽ FU MѨFO�
TFNCMF EFT ©UBUT DPOUS´M©T QBS ۷Ѿ
� *M Z B USPJT UZQFT EѨ©UBUT ֻOBMT �
MFT ©UBUT HBHOBOUT QPVS ۷ѽ
 MFT ©UBUT HBHOBOUT QPVS ۷Ѿ FU MFT ©UBUT
EF NBUDI OVM�
0O OF DPOTJE¨SF RVF MFT TUSBU©HJFT TBOT N©NPJSF�

/PUJPO EѨIFVSJTUJRVF� "MHPSJUINF NJO�
NBY BWFD VOF IFVSJTUJRVF� �MBHBHF
BMQIB�CFUB�
(SBQIF EѨ©UBUT� 3FDIFSDIF JOGPSN©F �
BMHPSJUINF "��

0O TPVMJHOF MѨJNQPSUBODF EF MѨBENJTTJCJMJU© EF MѨIFVSJTUJRVF

BJOTJ RVF MF DBT P¹ MѨIFVSJTUJRVF FTU ©HBMFNFOU NPOPUPOF�

.JTF FO ąVWSF
-B DPOOBJTTBODF EFT UI©PSJFT TPVT�KBDFOUFT BVY BMHPSJUINFT EF DFUUF TFDUJPO OѨFTU QBT VO BUUFOEV EV
QSPHSBNNF� -FT ©UVEJBOUT BDRVJ¨SFOU VOF GBNJMJBSJU© BWFD MFT JE©FT RVѨJMT QFVWFOU S©JOWFTUJS EBOT EFT
TJUVBUJPOT P¹ MFT NPE©MJTBUJPOT FU MFT SFDPNNBOEBUJPOT EѨJNQM©NFOUBUJPO TPOU HVJE©FT�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
 ����
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� (FTUJPO EFT SFTTPVSDFT EF MB NBDIJOF 4� 4���

-F QSPHSBNNF WJTF   EPOOFS VO QSFNJFS BQFS§V EFT MJFOT RVѨBTTVSFOU MFT TZTU¨NFT EѨFYQMPJUBUJPO 	QMVT MBS�
HFNFOU MFT QMBUFT�GPSNFT EѨFY©DVUJPO
 FOUSF MFT QSPHSBNNFT FU MFT SFTTPVSDFT PֺFSUFT QBS MFT NBDIJOFT RVJ
MFT FY©DVUFOU� -F GPODUJPOOFNFOU EV NBU©SJFM
 MѨBSDIJUFDUVSF EFT PSEJOBUFVST
 MB DPODFQUJPO EFT TZTU¨NFT
 MB
HFTUJPO EFT JOUFSGBDFT
 MFT QSPUPDPMFT EF DPNNVOJDBUJPO
 MB WJSUVBMJTBUJPO 	EF MB N©NPJSF
 EFT QSPDFTTFVST

FUD�
 TPOU IPST QSPHSBNNF� $F QSPHSBNNF TF GPDBMJTF TVS USPJT BTQFDUT EF MB HFTUJPO EF MB NBDIJOF �

Ѧ MB N©NPJSF BV TFJO EѨVO QSPDFTTVT RVJ FY©DVUF VO QSPHSBNNF�
Ѧ MFT TZTU¨NFT EF ֻDIJFST RVJ QFSNFUUFOU EѨJOUFSBHJS BWFD VO QSPDFTTVT
 FO FOUS©F FU TPSUJF �
Ѧ MB DPODVSSFODF BV TFJO EFT QSPDFTTVT QBS EFT ֻMT EѨFY©DVUJPO
 FYQMPJUBOU MFT QPTTJCJMJU©T EѨFY©DVUJPO

DPODVSSFOUF EFT QSPDFTTFVST BDUVFMT�
#JFO RVF DFT OPUJPOT TPJFOU JOE©QFOEBOUFT EV TZTU¨NF EѨFYQMPJUBUJPO
 MF TZTU¨NF -JOVY FTU MF QMVT QSPQJDF
QPVS JOUSPEVJSF MFT ©M©NFOUT EF DF QSPHSBNNF�

��� (FTUJPO EF MB N©NPJSF EϭVO QSPHSBNNF 4�

/PUJPOT $PNNFOUBJSFT
6UJMJTBUJPO EF MB QJMF FU EV UBT QBS VO
QSPHSBNNF DPNQJM©�

0O QS©TFOUF MѨBMMPDBUJPO EFT WBSJBCMFT HMPCBMFT
 MF CMPD EѨBDUJWB�
UJPO EѨVO BQQFM�

/PUJPO EF QPSU©F TZOUBYJRVF FU EVS©F
EF WJF EѨVOF WBSJBCMF� "MMPDBUJPO EFT WB�
SJBCMFT MPDBMFT FU QBSBN¨USFT TVS MB QJMF�

0O JOEJRVF MB S©QBSUJUJPO TFMPO MB OBUVSF EFT WBSJBCMFT � HMPCBMFT

MPDBMFT
 QBSBN¨USFT�

"MMPDBUJPO EZOBNJRVF� 0O QS©TFOUF MFT OPUJPOT FO MJFO BWFD MF MBOHBHF $ � h\ggj^ FU
am``
 QPJOUFVS OVM
 UZQF qjd_%
 USBOTUZQBHF
 SFMBUJPO BWFD MFT UB�
CMFBVY
 QSPUFDUJPO N©NPJSF 	TFHNFOUBUJPO WJPMBUJPO
�

��� (FTUJPO EFT ҹDIJFST FU FOUS©FT�TPSUJFT 4�

/PUJPOT $PNNFOUBJSFT
*OUFSGBDF EF ֻDIJFST � UBJMMF
 BDD¨T T©�
RVFOUJFM�
*NQM©NFOUBUJPO JOUFSOF � CMPDT FU
OąVET EѨJOEFY 	JOPEF
�

0OQS©TFOUF MF QBSUBHF EF CMPDT 	BWFD MJFOT QIZTJRVFT PV TZNCP�
MJRVFT
 FU MѨPSHBOJTBUJPO IJ©SBSDIJRVF EF MѨFTQBDF EF OPNNBHF�

"DD¨T
 ESPJUT FU BUUSJCVUT� 0O VUJMJTF TVS EFT FYFNQMFT MFT GPODUJPOT EѨBDD¨T FU EѨ©DSJUVSF
EBOT MFT EJֺ©SFOUT NPEFT�

'JDIJFST TQ©DJBVY � ּVY TUBOEBSE
	FOUS©F TUBOEBSE no_di
 TPSUJF TUBO�
EBSE no_jpo
 TPSUJF EѨFSSFVS TUBOEBSE
no_`mm
 FU SFEJSFDUJPOT EBOT MѨJOUFSGBDF
TZTU¨NF 	TIFMM
�

0O QS©TFOUF MB OPUJPO EF UVCF 	QJQF
�

.JTF FO ąVWSF
-FT TFVMFT OPUJPOT FYJHJCMFT TPOU DFMMFT QFSNFUUBOU   VO QSPHSBNNF EF H©SFS MѨPVWFSUVSF
 MB GFSNFUVSF
FU MѨBDD¨T   VO PV QMVTJFVST ֻDIJFST
 TFMPO MFT NPEBMJU©T QS©DJT©FT FO BOOFYFT� 0O BUUFOE UPVUFGPJT EѨVO
©UVEJBOU VOF FYQ©SJFODFEVNPOUBHFEѨVO TVQQPSU EFֻDIJFST BNPWJCMF
 EF MB HFTUJPOEFTESPJUT EѨBDD¨T  
EFT QBSUJFT EF MѨBSCPSFTDFODF
 EF MB DS©BUJPO FU EV E©QMBDFNFOU EFT QBSUJFT EF MѨBCPSFTDFODF FU EF MB HFT�
UJPO EFT MJFOT QIZTJRVFT FU TZNCPMJRVFT� -F QSPGFTTFVS FYQPTF ©HBMFNFOU TFT ©UVEJBOUT   MB S©BMJTBUJPO
EѨFODIB®OFNFOUT EF QSPHSBNNFT WJB EFT UVCFT 	QJQFT
�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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��� (FTUJPO EF MB DPODVSSFODF FU TZODISPOJTBUJPO 4���

-ѨBQQSFOUJTTBHF EFT OPUJPOT MJ©FT BV QBSBMM©MJTNF EѨFY©DVUJPO TF MJNJUF BV DBT EF ֻMT EѨFY©DVUJPOT 	UISFBET
 JO�
UFSOFT   VO QSPDFTTVT
 TVS VOFNBDIJOF� -FT QSPCM¨NFT EѨBMHPSJUINFT S©QBSUJT FU MFT OPUJPOT MJ©FT BVY S©TFBVY
FU   MB DPNNVOJDBUJPO BTZODISPOF TPOU IPST QSPHSBNNF�

/PUJPOT $PNNFOUBJSFT
/PUJPO EF ֻMT EѨFY©DVUJPO� /PO�
E©UFSNJOJTNF EF MѨFY©DVUJPO�

-FT OPUJPOT TPOU QS©TFOU©FT BV UBCMFBV FO QSJWJM©HJBOU MF
QTFVEP�DPEF� FMMFT TPOUNJTFT FOąVWSF BVDPVSTEF USBWBVYQSB�
UJRVFT FO VUJMJTBOU MFT CJCMJPUI¨RVFT 104*9 kocm`\_ 	FO MBOHBHF
$
 PV Ocm`\_ 	FO MBOHBHF0$BNM

 BV DIPJY EV QSPGFTTFVS
 TFMPO
MFT NPEBMJU©T QS©DJT©FT FO BOOFYF� 0O TѨFO UJFOU BVY OPUJPOT EF
CBTF � DS©BUJPO
 BUUFOUF EF UFSNJOBJTPO�

4ZODISPOJTBUJPO EF ֻMT EѨFY©DVUJPO� "M�
HPSJUINF EF 1FUFSTPO QPVS EFVY ֻMT
EѨFY©DVUJPO� "MHPSJUINF EF MB CPVMBO�
HFSJF EF -BNQPSU QPVS QMVTJFVST ֻMT
EѨFY©DVUJPO�

0O JMMVTUSF MѨJNQPSUBODF EF MѨBUPNJDJU© QBS RVFMRVFT FYFNQMFT FU
MFT EBOHFST EѨBDD¨T   VOF WBSJBCMF FO MѨBCTFODF EF TZODISPOJTB�
UJPO� 0O QS©TFOUF MFT OPUJPOT EF NVUFY FU T©NBQIPSFT�

.JTF FO ąVWSF
-FT DPODFQUT TPOU JMMVTUS©T TVS EFT TDI©NBT EF TZODISPOJTBUJPO DMBTTJRVFT � SFOEF[�WPVT
 QSPEVDUFVS�
DPOTPNNBUFVS� -FT ©UVEJBOUT TPOU ©HBMFNFOU TFOTJCJMJT©T BV OPO�E©UFSNJOJTNF FU BVY QSPCM¨NFT EѨJO�
UFSCMPDBHF FU EѨ©RVJU© EѨBDD¨T
 JMMVTUSBCMFT TVS MF QSPCM¨NF DMBTTJRVF EV E®OFS EFT QIJMPTPQIFT�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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� -PHJRVF 4� 4���

��� 4ZOUBYF EFT GPSNVMFT MPHJRVFT` 4�
-F CVU EF DFUUF QBSUJF FTU EF GBNJMJBSJTFS QSPHSFTTJWFNFOU MFT ©UVEJBOUT BWFD MB EJֺ©SFODF FOUSF TZOUBYF FU
T©NBOUJRVF EѨVOF QBSU FU EF EPOOFS MF WPDBCVMBJSF QFSNFUUBOU EFNPE©MJTFS VOF HSBOEF WBSJ©U© EF TJUVBUJPOT
	QBS FYFNQMF
 TBUJTGBDUJPO EF DPOUSBJOUFT
 QMBOJֻDBUJPO
 EJBHOPTUJD
 W©SJֻDBUJPO EF NPE¨MFT
 FUD�
�
-Ѩ©UVEF EFT RVBOUJֻDBUFVST FTU MѨPDDBTJPO EF GPSNBMJTFS MFT OPUJPOT EF WBSJBCMFT MJCSFT FU MJ©FT
 FU EF QPSU©F

OPUJPOT RVF MѨPO SFUSPVWF EBOT MB QSBUJRVF EF MB QSPHSBNNBUJPO�

/PUJPOT $PNNFOUBJSFT
7BSJBCMFT QSPQPTJUJPOOFMMFT
 DPOOFD�
UFVST MPHJRVFT
 BSJU©�

/PUBUJPOT � g
ƕ
Ɣ
ğ
ġ�

'PSNVMFT QSPQPTJUJPOOFMMFT
 E©ֻOJUJPO
QBS JOEVDUJPO
 SFQS©TFOUBUJPO DPNNF
VO BSCSF� 4PVT�GPSNVMF�

-FT GPSNVMFT TPOU EFT EPOO©FT JOGPSNBUJRVFT� 0O GBJU MF MJFO
FOUSF MFT ©DSJUVSFT EѨVOF GPSNVMF DPNNF NPU FU MFT QBSDPVST
EѨBSCSFT�

5BJMMF FU IBVUFVS EѨVOF GPSNVMF�
2VBOUJֻDBUFVST VOJWFSTFM FU FYJTUFOUJFM�
7BSJBCMFT MJ©FT
 WBSJBCMFT MJCSFT
 QPSU©F�
4VCTUJUVUJPO EѨVOF WBSJBCMF�

0O OF TPVM¨WF BVDVOF EJֽDVMU© UFDIOJRVF TVS MB TVCTUJUVUJPO�
-ѨVOJֻDBUJPO FTU IPST QSPHSBNNF�

.JTF FO ąVWSF
0O JNQM©NFOUF VOJRVFNFOU MFT GPSNVMFT QSPQPTJUJPOOFMMFT TPVT GPSNF EѨBSCSFT�

��� 4©NBOUJRVF EF W©SJU© EV DBMDVM QSPQPTJUJPOOFM` 4�
1BS TPVDJ EѨ©WJUFS USPQ EF UFDIOJDJU©
 PO OF QS©TFOUF MB OPUJPO EF WBMFVS EF W©SJU© RVF QPVS EFT GPSNVMFT TBOT
RVBOUJֻDBUFVST�

/PUJPOT $PNNFOUBJSFT
7BMVBUJPOT
 WBMFVST EF W©SJU© EѨVOF GPS�
NVMF QSPQPTJUJPOOFMMF�

/PUBUJPOT ܃ QPVS MB WBMFVS WSBJF
 ۳ QPVS MB WBMFVS GBVTTF�
4BUJTֻBCJMJU©
NPE¨MF
 FOTFNCMF EFNP�
E¨MFT
 UBVUPMPHJF
 BOUJMPHJF�

6OF GPSNVMF FTU TBUJTֻBCMF TJ FMMF BENFU VO NPE¨MF
 UBVUPMP�
HJRVF TJ UPVUF WBMVBUJPO FO FTU VO NPE¨MF� 0O QFVU ªUSF BNFO©
  BKPVUFS   MB TZOUBYF VOF GPSNVMF UBVUPMPHJRVF FU VOF GPSNVMF
BOUJMPHJRVF� FMMFT TPOU FO DF DBT OPU©FTȑ FUȒ�

�RVJWBMFODF TVS MFT GPSNVMFT� 0O QS©TFOUF MFT MPJT EF %F.PSHBO
 MF UJFST FYDMV FU MB E©DPNQP�
TJUJPO EF MѨJNQMJDBUJPO�

$POT©RVFODF MPHJRVF FOUSF EFVY GPS�
NVMFT�

0O ©UFOE MB OPUJPO   DFMMF EF DPOT©RVFODF ঈ EѨVO FOTFNCMF EF
GPSNVMFT � � PO OPUF � Ȕ ঈ� -B DPNQBDJU© FTU IPST QSPHSBNNF�

'PSNF OPSNBMF DPOKPODUJWF
 GPSNF
OPSNBMF EJTKPODUJWF�

-JFO FOUSF GPSNF OPSNBMF EJTKPODUJWF DPNQM¨UF FU UBCMF EF W©�
SJU©�

.JTF TPVT GPSNF OPSNBMF� 0O QFVU SFQS©TFOUFS MFT GPSNFT OPSNBMFT DPNNF EFT MJTUFT EF
MJTUFT EF MJUU©SBVY� &YFNQMF EF GPSNVMF EPOU MB UBJMMF EFT GPSNFT
OPSNBMFT FTU FYQPOFOUJFMMFNFOU QMVT HSBOEF�

1SPCM¨NF 4"5
 
5"�4ܔ BMHPSJUINF EF
2VJOF�

0O JODBSOF4"5QBS MBNPE©MJTBUJPOEѨVOQSPCM¨NF 	QBS FYFNQMF
MB DPMPSBUJPO EFT TPNNFUT EѨVO HSBQIF
�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
 ����
cookn5**rrr)`in`dbi`h`ionpk(m`^c`m^c`)bjpq)am

*OGPSNBUJRVFά 'JMJ¨SF .1*
�����

https://www.enseignementsup-recherche.gouv.fr


��� %©EVDUJPO OBUVSFMMF 4���

*M TѨBHJU EF QS©TFOUFS MFT QSFVWFT DPNNF QFSNFUUBOU EF QBMMJFS EFVY QSPCM¨NFT EF MB QS©TFOUBUJPO QS©D©EFOUF
EV DBMDVM QSPQPTJUJPOOFM � OBUVSF FYQPOFOUJFMMF EF MB W©SJֻDBUJPO EѨVOF UBVUPMPHJF
 GBJCMF MJFO BWFD MFT QSFVWFT
NBUI©NBUJRVFT�
*M OF TѨBHJU
 FO SFWBODIF
 RVF EѨJOUSPEVJSF MB OPUJPO EѨBSCSF EF QSFVWF� -B E©EVDUJPO OBUVSFMMF FTU QS©TFOU©F
DPNNF VO KFV EF S¨HMFT EѨJOG©SFODF TJNQMF QFSNFUUBOU EF GBJSF VO DBMDVM QMVT FֽDBDF RVF MѨ©UVEF EF MB UBCMF
EF W©SJU©� 5PVUF UFDIOJDJU© EBOT MFT QSFVWFT EBOT DF TZTU¨NF FTU   QSPTDSJSF�

/PUJPOT $PNNFOUBJSFT
3¨HMF EѨJOG©SFODF
 E©SJWBUJPO� /PUBUJPO ȏ� 4©RVFOU ۵ѽ
Ô
۵ԡ ȏ ۰� 0O QS©TFOUF EFT FYFNQMFT

UFMT RVF MFNPEVTQPOFOT ܗğܖ
ܖ	 ȏܗ
 PV MF TZMMPHJTNFCBSCBSB
ğܗ
ܗğܖ	 ܘ ȏ ğܖ 
ܘ�

%©ֻOJUJPO JOEVDUJWF EѨVO BSCSF EF
QSFVWF�

0O QS©TFOUF EFT FYFNQMFT VUJMJTBOU MFT S¨HMFT QS©D©EFOUFT�

3¨HMFT EѨJOUSPEVDUJPO FU EѨ©MJNJOBUJPO
EF MB E©EVDUJPO OBUVSFMMF QPVS MFT GPS�
NVMFT QSPQPTJUJPOOFMMFT�

0O QS©TFOUF MFT S¨HMFT QPVS Ɣ
ƕ
g FU ğ� 0O ©DSJU EF QFUJUT
FYFNQMFT EѨBSCSF EF QSFVWFT 	QBS FYFNQMF ȏ ܖ	 ğ 
ܗ ğ g	ܖ Ɣgܗ

 FUD�
�

$PSSFDUJPO EF MB E©EVDUJPO OBUVSFMMF
QPVS MFT GPSNVMFT QSPQPTJUJPOOFMMFT�
3¨HMFT EѨJOUSPEVDUJPO FU EѨ©MJNJOBUJPO
QPVS MFT RVBOUJֻDBUFVST VOJWFSTFMT FU
FYJTUFOUJFMT�

0ONPUJWF DFT S¨HMFT QBS VOF BQQSPDIF T©NBOUJRVF JOUVJUJWF�

.JTF FO ąVWSF
*M OF TѨBHJU QBT EѨJNQM©NFOUFS DFT S¨HMFT NBJT QMVU´U EѨªUSF DBQBCMF EѨ©DSJSF EF QFUJUFT QSFVWFT EBOT DF
TZTU¨NF� 0O QFVU ©HBMFNFOU QS©TFOUFS EѨBVUSFT VUJMJTBUJPOT EF S¨HMFT EѨJOG©SFODFT QPVS SBJTPOOFS�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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� #BTFT EF EPOO©FT 4�

0O TF MJNJUF WPMPOUBJSFNFOU   VOF EFTDSJQUJPO BQQMJDBUJWF EFT CBTFT EF EPOO©FT FO MBOHBHF 42-� *M TѨBHJU
EF QFSNFUUSF EѨJOUFSSPHFS VOF CBTF QS©TFOUBOU EFT EPOO©FT   USBWFST QMVTJFVST SFMBUJPOT� 0O OF QS©TFOUF OJ
MѨBMH¨CSF SFMBUJPOOFMMF OJ MF DBMDVM SFMBUJPOOFM�

/PUJPOT $PNNFOUBJSFT
7PDBCVMBJSF EFT CBTFT EF EPOO©FT �
UBCMFT PV SFMBUJPOT
 BUUSJCVUT PV DP�
MPOOFT
 EPNBJOF
 TDI©NBEF UBCMFT
 FO�
SFHJTUSFNFOUT PV MJHOFT
 UZQFT EF EPO�
O©FT�

0O QS©TFOUF DFT DPODFQUT   USBWFST EF OPNCSFVY FYFNQMFT� 0O
TѨFO UJFOU   VOF OPUJPO TPNNBJSF EF EPNBJOF � FOUJFS
 ּPUUBOU

DIB®OF� BVDVOF DPOTJE©SBUJPO RVBOU BVY UZQFT EFTNPUFVST 42-
OѨFTU BV QSPHSBNNF� "VDVOF OPUJPO SFMBUJWF   MB SFQS©TFOUBUJPO
EFT EBUFT OѨFTU BV QSPHSBNNF� FO UBOU RVF EF CFTPJO PO TѨBQ�
QVJF TVS EFT UZQFT OVN©SJRVFT PV DIB®OF QPVS MFTRVFMT MB SFMB�
UJPO EѨPSESF DP¯ODJEF BWFD MѨ©DPVMFNFOU EV UFNQT� 5PVUF OPUJPO
SFMBUJWF BVY DPMMBUJPOT FTU IPST QSPHSBNNF� FO UBOU RVF EF CF�
TPJO PO TF QMBDF EBOT MѨIZQPUI¨TF RVF MB SFMBUJPO EѨPSESF DPSSFT�
QPOE   MѨPSESF MFYJDPHSBQIJRVF VTVFM�

$M© QSJNBJSF� 6OF DM© QSJNBJSF OѨFTU QBT GPSD©NFOU BTTPDJ©F   VO VOJRVF BUUSJ�
CVU NªNF TJ DѨFTU MF DBT MF QMVT GS©RVFOU� -B OPUJPO EѨJOEFY FTU
IPST QSPHSBNNF�

&OUJU©T FU BTTPDJBUJPOT
 DM© ©USBOH¨SF� 0O TѨJOU©SFTTF BV NPE¨MF FOUJU©ѥBTTPDJBUJPO BV USBWFST EF DBT
DPODSFUT EѨBTTPDJBUJPOT � Ɓ �
� Ɓ Ɔ
Ɔ Ɓ Ɔ� 4©QBSBUJPO EѨVOF BT�
TPDJBUJPO ƆƁƆ FO EFVY BTTPDJBUJPOT �ƁƆ� -ѨVUJMJTBUJPO EF DM©T
QSJNBJSFT FU EF DM©T ©USBOH¨SFT QFSNFU EF USBEVJSF FO 42- MFT BT�
TPDJBUJPOT �Ɓ� FU �ƁƆ�

3FRVªUFT N@G@>O BWFD TJNQMF DMBVTF
RC@M@ 	T©MFDUJPO

 QSPKFDUJPO
 SFOPN�
NBHF <N�
6UJMJTBUJPO EFT NPUT�DM©T ?DNODI>O

GDHDO
 JAAN@O
 JM?@M =T�

-FT PQ©SBUFVST BV QSPHSBNNF TPOU &
 (
 %
 * 	PO QBTTF PVUSF MFT
TVCUJMJU©T MJ©FT   MB EJWJTJPO FOUJ¨SF PV ּPUUBOUF

 8
 79
 7
 78
 9

98
 <I?
 JM
 IJO
 DN IPGG
 DN IJO IPGG�

0Q©SBUFVST FOTFNCMJTUFT PIDJI

DIO@MN@>O FU @S>@KO
 QSPEVJU DBSU©�
TJFO�
+PJOUVSFT JOUFSOFT ѽ܁ EJDI Ѿ܁ Ô
EJDI ԡ܁ JI ঈ
 FYUFSOFT   HBVDIF܁ѽ G@AO EJDI Ѿ܁ JI ঈ�

0O QS©TFOUF MFT KPJOUVSFT 	JOUFSOFT
 FO MJFO BWFD MB OPUJPO EѨBT�
TPDJBUJPOT FOUSF FOUJU©T�

"HS©HBUJPO BWFD MFT GPODUJPOT HDI
 H<S

NPH
 <QB FU >JPIO
 Z DPNQSJT BWFD
BMJPK =T�

1PVS MB NJTF FO ąVWSF EFT BHS©HBUT
 PO TѨFO UJFOU   MB OPSNF
42-���0OQS©TFOUF RVFMRVFT FYFNQMFT EF SFRVªUFT JNCSJRV©FT�

'JMUSBHF EFT BHS©HBUT BWFD C<QDIB� 0O NBSRVF MB EJֺ©SFODF FOUSF RC@M@ FU C<QDIB TVS EFT
FYFNQMFT�

.JTF FO ąVWSF
-B DS©BUJPO
 MB TVQQSFTTJPO FU MBNPEJֻDBUJPO EF UBCMFT BV USBWFST EV MBOHBHF 42- TPOU IPST QSPHSBNNF�
-BNJTF FOąVWSF FֺFDUJWF TF GBJU BV USBWFST EѨVO MPHJDJFM QFSNFUUBOU EѨJOUFSSPHFS VOF CBTF EF EPOO©FT  
MѨBJEFEF SFRVªUFT 42-�3©DVQ©SFS MF S©TVMUBU EѨVOF SFRVªUF  QBSUJS EѨVOQSPHSBNNFOѨFTU QBTVOPCKFDUJG�
.ªNF TJ BVDVO GPSNBMJTNF HSBQIJRVF QS©DJT OѨFTU BV QSPHSBNNF
 PO QFVU E©DSJSF MFT FOUJU©T FU MFT BT�
TPDJBUJPOT RVJ MFT MJFOU BV USBWFST EF EJBHSBNNFT TBHJUUBVY JOGPSNFMT�
4POU IPST QSPHSBNNF � MB OPUJPO EF NPE¨MF MPHJRVF WT QIZTJRVF
 MFT CBTFT EF EPOO©FT OPO SFMBUJPO�
OFMMFT
 MFT N©UIPEFT EFNPE©MJTBUJPO EF CBTF
 MFT GSBHNFOUT %%-
 5$- FU "$- EV MBOHBHF 42-
 MѨPQUJNJ�
TBUJPO EF SFRVªUFT QBS MѨBMH¨CSF SFMBUJPOOFMMF�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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� -BOHBHFT GPSNFMT 4���

��� -BOHBHFT S©HVMJFST
0O JOUSPEVJU MFT FYQSFTTJPOT S©HVMJ¨SFT DPNNF GPSNBMJTNF E©OPUBUJPOOFM QPVS TQ©DJֻFS VO NPUJG EBOT MF
DBESF EѨVOF SFDIFSDIF UFYUVFMMF�

/PUJPOT $PNNFOUBJSFT
"MQIBCFU
 NPU
 QS©ֻYF
 TVֽYF
 GBDUFVS

TPVT�NPU�

-F NPU WJEF FTU OPU© ९�
-BOHBHF DPNNF FOTFNCMF EF NPUT
TVS VO BMQIBCFU� 0Q©SBUJPOT S©HVMJ¨SFT
TVS MFT MBOHBHFT 	VOJPO
 DPODBU©OBUJPO

©UPJMF EF ,MFFOF
� %©ֻOJUJPO JOEVDUJWF
EFT MBOHBHFT S©HVMJFST�
&YQSFTTJPO S©HVMJ¨SF� %©OPUBUJPO EѨVO
MBOHBHF S©HVMJFS�

0O JOUSPEVJU MFT FYQSFTTJPOT S©HVMJ¨SFT DPNNF VO GPSNBMJTNF
E©OPUBUJPOOFM QPVS MFT NPUJGT� 0O OPUF MѨFYQSFTTJPO E©OPUBOU MF
MBOHBHF WJEF Ŵ
 DFMMF E©OPUBOU MF MBOHBHF S©EVJU BV NPU WJEF ९

MѨVOJPO QBS ]
 MB DPODBU©OBUJPO QBS KVYUBQPTJUJPO FU MѨ©UPJMF EF
,MFFOF QBS VOF ©UPJMF�

&YQSFTTJPOT S©HVMJ¨SFT ©UFOEVFT� -F MJFO FTU GBJU BWFD MFT FYQSFTTJPOT S©HVMJ¨SFT EF MB OPSNF104*9

NBJT PO OF E©WFMPQQF BVDVOF UI©PSJF TVQQM©NFOUBJSF   MFVS TV�
KFU FU BVDVOFDPOOBJTTBODFBV TVKFU EF DFUUFOPSNFOѨFTU FYJHJCMF�

��� "VUPNBUFT ҹOJT
-FT BVUPNBUFT DPOTUJUVFOU VO NPE¨MF EF DBMDVM QVJTTBOU RVJ JSSJHVF EF OPNCSFVTFT CSBODIFT EF MѨJOGPSNB�
UJRVF� 0O WPJU JDJ MFT BVUPNBUFT DPNNF VO GPSNBMJTNF PQ©SBUJPOOFM FֽDBDF QPVS MB SFDIFSDIF EFNPUJGT� 0O
W©SJֻF RVF MF GPSNBMJTNF EFT BVUPNBUFT DP¯ODJEF FYBDUFNFOU BWFD MѨFYQSFTTJWJU© EFT FYQSFTTJPOT S©HVMJ¨SFT�

/PUJPOT $PNNFOUBJSFT
"VUPNBUF ֻOJ E©UFSNJOJTUF� �UBU BDDFT�
TJCMF
 DP�BDDFTTJCMF� "VUPNBUF ©NPOE©�
-BOHBHF SFDPOOV QBS VO BVUPNBUF�

0O JOTJTUF TVS MB SJDIFTTF EF TZTU¨NFT EPOU MF GPODUJPOOFNFOU
QFVU ªUSF NPE©MJT© QBS VO BVUPNBUF�

5SBOTJUJPO TQPOUBO©F 	PV ९�USBOTJUJPO
�
"VUPNBUF ֻOJ OPO E©UFSNJOJTUF�
%©UFSNJOJTBUJPO EѨVO BVUPNBUF OPO
E©UFSNJOJTUF�

0O GBJU MF MJFO FOUSF MѨ©MJNJOBUJPO EFT USBOTJUJPOT TQPOUBO©FT FU
MѨBDDFTTJCJMJU© EBOT VO HSBQIF� 0O BCPSEF MѨ©MJNJOBUJPO EFT USBO�
TJUJPOT TQPOUBO©FT FU QMVT H©O©SBMFNFOU MFT DPOTUSVDUJPOT EѨBV�
UPNBUFT   MB PNQTPO׾ TVS EFT FYFNQMFT
 TBOT DIFSDIFS   GPS�
NBMJTFS DPNQM¨UFNFOU MFT BMHPSJUINFT TPVT�KBDFOUT�

$POTUSVDUJPO EF MѨBVUPNBUF EF (MVTI�
LPW BTTPDJ©   VOF FYQSFTTJPO S©HVMJ¨SF
QBS MѨBMHPSJUINF EF #FSSZ�4FUIJ�

-FT OPUJPOT EF MBOHBHF MPDBM FU EѨFYQSFTTJPO S©HVMJ¨SF MJO©BJSF
TPOU JOUSPEVJUFT EBOT DFUUF TFVMF QFSTQFDUJWF�

1BTTBHF EѨVO BVUPNBUF   VOF FYQSFT�
TJPO S©HVMJ¨SF� �MJNJOBUJPO EFT ©UBUT�
PS¨NF©׾ EF ,MFFOF�

0O TF MJNJUF   MB EFTDSJQUJPO EV QSPD©E© EѨ©MJNJOBUJPO FU   TB
NJTF FO ąVWSF TVS EFT FYFNQMFT EѨBVUPNBUFT EF QFUJUF UBJMMF �
DFMB DPOTUJUVF MB QSFVWF EV TFOT S©DJQSPRVF EV UI©PS¨NF EF
,MFFOF�

4UBCJMJU© EF MB DMBTTF EFT MBOHBHFT SF�
DPOOBJTTBCMFT QBS VOJPO ֻOJF
 JOUFSTFD�
UJPO ֻOJF
 DPNQM©NFOUBJSF�
-FNNF EF MѨ©UPJMF� 4PJU ۹ MF MBOHBHF SFDPOOV QBS VO BVUPNBUF   ܔ ©UBUT � QPVS UPVUܛ ŷ ۹ UFM RVF [ܛ[ ǒ 
ܔ JM FYJTUF ܠ
ܟ
ܞ UFMT RVF ܛ � 
ܠܟܞ [ܟܞ[ Ǒ ܟ
ܔ Ǎ ९ FU ܠƆܟܞ ǳ ۹�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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��� (SBNNBJSFT OPO DPOUFYUVFMMFT
-FT HSBNNBJSFT GPSNFMMFT POU QPVS QSJODJQBM JOU©SªU EF E©ֻOJS EFT TZOUBYFT TUSVDUVS©FT
 FO QBSUJDVMJFS DFMMFT
EFT MBOHBHFT JOGPSNBUJRVFT 	MBOHBHF EF QSPHSBNNBUJPO
 MBOHBHF EF SFRVªUF
 MBOHBHF EF CBMJTBHF
 FUD�
� 0O
TѨJOU©SFTTF TVSUPVU   MBNBOJ¨SFEPOU MFTNPUT TѨPCUJFOOFOUQBS MB HSBNNBJSF FU
 EF GB§PONPEFTUF
   MBNBOJ¨SF
EѨBOBMZTFS VO NPU 	VO QSPHSBNNF
 FO VOF TUSVDUVSF EF EPOO©FT RVJ MF SFQS©TFOUF�

/PUJPOT $PNNFOUBJSFT
(SBNNBJSF OPO DPOUFYUVFMMF� 7PDBCV�
MBJSF � TZNCPMF JOJUJBM
 TZNCPMF OPO�
UFSNJOBM
 TZNCPMF UFSNJOBM
 S¨HMF EF
QSPEVDUJPO
 E©SJWBUJPO JNN©EJBUF
 E©�
SJWBUJPO� -BOHBHF FOHFOES© QBS VOF
HSBNNBJSF
 MBOHBHF OPO DPOUFYUVFM�
/PO DPOUFYUVBMJU© EFT MBOHBHFT S©HV�
MJFST�

/PUBUJPOT � S¨HMF EF QSPEVDUJPOğ
 E©SJWBUJPO JNN©EJBUFř
 E©�
SJWBUJPOřƆ� 0O NPOUSF DPNNFOU E©ֻOJS VOF FYQSFTTJPO BSJUI�
N©UJRVF PV VOF GPSNVMF EF MB MPHJRVF QSPQPTJUJPOOFMMF QBS
VOF HSBNNBJSF� 0O QFVU QS©TFOUFS DPNNF FYFNQMF VO NJOJ�
MBOHBHF ֻDUJG EF QSPHSBNNBUJPO PV VO NJOJ�MBOHBHF EF CBMJ�
TBHF� 4POU IPST QSPHSBNNF � MFT BVUPNBUFT   QJMF
 MFT HSBN�
NBJSFT TZOUBHNBUJRVFT H©O©SBMFT
 MB IJ©SBSDIJF EF $IPNTLZ�

"SCSF EѨBOBMZTF� %©SJWBUJPO   HBVDIF

  ESPJUF� "NCJHV¯U© EѨVOF HSBNNBJSF�
�RVJWBMFODF GBJCMF�

0O QS©TFOUF MF QSPCM¨NF EV k TJOPO QFOEBOU { 	EBOHMJOH FMTF
�

&YFNQMF EѨBMHPSJUINF EѨBOBMZTF TZO�
UBYJRVF�

0O QFVU QS©TFOUFS BV UBCMFBV VO BMHPSJUINF BE IPD EѨBOBMZTF
TZOUBYJRVF QBS EFTDFOUF S©DVSTJWF 	BMHPSJUINF UPQ�EPXO
 QPVS
VO MBOHBHF EF CBMJTBHF ֻDUJG 	QBS FYFNQMF
 MB HSBNNBJSF EF TZN�
CPMF JOJUJBM ܀ FU EF S¨HMFT EF QSPEVDUJPO ܀ ğ ܁
܊[܀܁ ğ ܉܀܈ TVS
MѨBMQIBCFU 
^܊
܉
܈\� 0O OF QBSMF QBT EѨBOBMZTFVS -- PV -3� 0O OF
QS©TFOUF QBT EF UI©PSJF H©O©SBMF EF MѨBOBMZTF TZOUBYJRVF�

.JTF FO ąVWSF
0O ©UVEJF TVSUPVU EF QFUJUT FYFNQMFT RVF MѨPO QFVU USBJUFS   MB NBJO FU RVJ NPE©MJTFOU EFT TJUVBUJPOT
SFODPOUS©FT DPVSBNNFOU FO JOGPSNBUJRVF� 0O GBJU MF MJFO BWFD MB E©ֻOJUJPO QBS JOEVDUJPO EF DFSUBJOFT
TUSVDUVSFT EF EPOO©FT 	MJTUFT
 BSCSFT
 GPSNVMFT EF MPHJRVF QSPQPTJUJPOOFMMF
�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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� %©DJEBCJMJU© FU DMBTTFT EF DPNQMFYJU© 4���

0O TѨJOU©SFTTF   MB RVFTUJPO EF TBWPJS DF RVѨVO BMHPSJUINF QFVU PV OF QFVU QBT GBJSF
 JODPOEJUJPOOFMMFNFOU
PV TPVT DPOEJUJPO EF SFTTPVSDFT FO UFNQT� $FUUF QBSUJF QFSNFU EF KVTUJֻFS MB DPOTUSVDUJPO
 QMVT IBVU
 EѨBMHP�
SJUINFT FYIBVTUJGT
 BQQSPDI©T
 QSPCBCJMJTUFT
 FUD� 0O TѨBQQVJF TVS VOF DPNQS©IFOTJPO QSBUJRVF EF DF RVѨFTU
VO BMHPSJUINF�

/PUJPOT $PNNFOUBJSFT
1SPCM¨NF EF E©DJTJPO� 5BJMMF EѨVOF JOT�
UBODF�$PNQMFYJU© FOPSESFEF HSBOEFVS
FO GPODUJPO EF MB UBJMMF EѨVOF JOTUBODF�
0Q©SBUJPO ©M©NFOUBJSF� $PNQMFYJU© FO
UFNQT EѨVO BMHPSJUINF� $MBTTF 1�

-FT PQ©SBUJPOT ©M©NFOUBJSFT TPOU MFT MFDUVSFT FU ©DSJUVSFT FON©�
NPJSF
 MFT PQ©SBUJPOT BSJUIN©UJRVFT
 FUD� -B OPUJPO EF NBDIJOF
EF 5VSJOH FTU IPST QSPHSBNNF� 0O TѨFO UJFOU   VOF QS©TFOUBUJPO
JOUVJUJWF EVNPE¨MF EF DBMDVM 	DPEF FY©DVU© BWFD VOFNBDIJOF  
N©NPJSF JOֻOJF
� 0O JOTJTUF TVS MF GBJU RVF MB DMBTTF 1 DPODFSOF
EFT QSPCM¨NFT EF E©DJTJPO�

3©EVDUJPO QPMZOPNJBMF EѨVO QSPCM¨NF
EF E©DJTJPO   VO BVUSF QSPCM¨NF EF E©�
DJTJPO�

0O TF MJNJUF   RVFMRVFT FYFNQMFT ©M©NFOUBJSFT�

$FSUJֻDBU� $MBTTF /1 DPNNF MB DMBTTF
EFT QSPCM¨NFT RVF MѨPO QFVU W©SJֻFS FO
UFNQT QPMZOPNJBM� *ODMVTJPO 1ǳ/1�

-FTNPE¨MFT EF DBMDVM OPO�E©UFSNJOJTUFT TPOU IPST QSPHSBNNF�

/1�DPNQM©UVEF� PS¨NF©׾ EF $PPL�
-FWJO 	BENJT
 � 4"5 FTU /1�DPNQMFU�

0O QS©TFOUF EFT FYFNQMFT EF S©EVDUJPO EF QSPCM¨NFT /1�
DPNQMFUT   QBSUJS EF 4"5� -B DPOOBJTTBODF EѨVO DBUBMPHVF EF
QSPCM¨NFT /1�DPNQMFUT OѨFTU QBT VO PCKFDUJG EV QSPHSBNNF�

5SBOTGPSNBUJPO EѨVO QSPCM¨NF EѨPQUJ�
NJTBUJPO FO VO QSPCM¨NF EF E©DJTJPO  
MѨBJEF EѨVO TFVJM�
/PUJPO EF NBDIJOF VOJWFSTFMMF� 1SP�
CM¨NF EF MѨBSSªU�
.JTF FO ąVWSF
0O QSFOE TPJO EF EJTUJOHVFS MB OPUJPO EF DPNQMFYJU© EѨVO BMHPSJUINF EF MB OPUJPO EF DMBTTF EF DPN�
QMFYJU© EѨVO QSPCM¨NF� -F NPE¨MF EF DBMDVM FTU VOF NBDIJOF   N©NPJSF JOֻOJF RVJ FY©DVUF VO QSP�
HSBNNF S©EJH© FO 0$BNM PV FO $� -B NB®USJTF PV MB UFDIOJDJU© EBOT EFT GPSNBMJTNFT BWBOD©T OѨFTU QBT
VO PCKFDUJG EV QSPHSBNNF�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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" -BOHBHF $
-BQS©TFOUFBOOFYF MJTUF MJNJUBUJWFNFOU MFT ©M©NFOUTEV MBOHBHF$ 	OPSNF$��PVQMVT S©DFOUF
EPOU MB DPOOBJT�
TBODF
 TFMPO MFTNPEBMJU©T EF DIBRVF TPVT�TFDUJPO
 FTU FYJHJCMF EFT ©UVEJBOUT   MB ֻO EF MB QSFNJ¨SF BOO©F� $FT
©M©NFOUT TѨJOTDSJWFOU EBOT MB QFSTQFDUJWF EF MJSF FU EѨ©DSJSF EFT QSPHSBNNFT FO $� BVDVO DPODFQU TPVT�KBDFOU
OѨFTU FYJHJCMF BV UJUSF EF MB QS©TFOUF BOOFYF�
� MѨ©DSJU
 PO USBWBJMMF UPVKPVST TPVT MѨIZQPUI¨TF RVF MFT FOUªUFT TVJWBOUT POU UPVT ©U© JODMVT � 7\nn`mo)c9

7no_]jjg)c9
 7no__`a)c9
 7no_dio)c9
 7no_dj)c9
 7no_gd])c9� .BJT DFT ֻDIJFST OF GPOU QBT FO TPJ MѨPCKFU
EѨVOF ©UVEF FU BVDVOF DPOOBJTTBODF QBSUJDVMJ¨SF EFT GPODUJPOOBMJU©T RVѨJMT BQQPSUFOU OѨFTU FYJHJCMF�

"�� 5SBJUT FU ©M©NFOUT UFDIOJRVFT   DPOOB®USF
-FT ©M©NFOUT FU OPUBUJPOT TVJWBOUT EV MBOHBHF$EPJWFOU QPVWPJS ªUSF DPNQSJT FU VUJMJT©T QBS MFT ©UVEJBOUT TBOT
GBJSF MѨPCKFU EѨVO SBQQFM
 Z DPNQSJT MPSTRVѨJMT OѨPOU QBT BDD¨T   VO PSEJOBUFVS�

5SBJUT H©O©SBVY

Ѧ 5ZQBHF TUBUJRVF� 5ZQFT JOEJRV©T QBS MF QSPHSBNNF MPST EF MB E©DMBSBUJPO PV E©ֻOJUJPO�
Ѧ 1BTTBHF QBS WBMFVS�
Ѧ %©MJNJUBUJPO EFT QPSU©FT QBS MFT BDDPMBEFT� -FT SFUPVST   MB MJHOF FU MѨJOEFOUBUJPOOF TPOU QBT TJHOJֻBOUT

NBJT TPOU O©DFTTBJSFT QPVS MB MJTJCJMJU© EV DPEF�
Ѧ %©DMBSBUJPO FU E©ֻOJUJPO EF GPODUJPOT
 VOJRVFNFOU EBOT MF DBT EѨVO OPNCSF ֻY© EF QBSBN¨USFT�
Ѧ (FTUJPO EF MB N©NPJSF � QJMF FU UBT
 BMMPDBUJPO TUBUJRVF FU EZOBNJRVF
 EVS©F EF WJF EFT PCKFUT�

%©ҹOJUJPOT FU UZQFT EF CBTF

Ѧ 5ZQFT FOUJFST TJHO©T dio3Zo
 dio.-Zo FU dio1/Zo
 UZQFT FOUJFST OPO TJHO©T pdio3Zo
 pdio.-Zo FU
pdio1/Zo� -PSTRVF MB TQ©DJֻDBUJPO EѨVOF UBJMMF QS©DJTF QPVS MF UZQF OѨBQQPSUF SJFO   MѨFYFSDJDF
 PO VUJ�
MJTF MFT UZQFT TJHO© dio FU OPO TJHO© pindbi`_ dio� 0Q©SBUJPOT BSJUIN©UJRVFT &
 (
 *
 %� 0Q©SBUJPO  
FOUSF PQ©SBOEFT QPTJUJGT� $FT PQ©SBUJPOT TPOU TVKFUUFT   E©QBTTFNFOU EF DBQBDJU©� � MѨ©DSJU
 PO ©MVEF MFT
EJֽDVMU©T MJ©FT   MB T©NBOUJRVF EFT DPOTUBOUFT TZOUBYJRVFT� 0O OF QS©TFOUF QBT MFT PQ©SBUFVST EѨJO�
DS©NFOUBUJPO�

Ѧ -F UZQF ^c\m TFSU FYDMVTJWFNFOU   SFQS©TFOUFS EFT DBSBDU¨SFT DPE©T TVS VO PDUFU� /PUBUJPO "W+" QPVS
MF DBSBDU¨SF OVM�

Ѧ 5ZQF _jp]g` 	PO DPOTJE¨SF RVѨJM FTU TVS �� CJUT
� 0Q©SBUJPOT &
 (
 %
 *�
Ѧ 5ZQF ]jjg FU MFT DPOTUBOUFT omp` FU a\gn`� 0Q©SBUFVST �
 !!
 ww 	Z DPNQSJT ©WBMVBUJPO QBSFTTFVTF
� -FT

FOUJFST OF EPJWFOU QBT ªUSF VUJMJT©T DPNNF CPPM©FOT
 OJ MѨJOWFSTF�
Ѧ 0Q©SBUFVST EF DPNQBSBJTPO 88
 �8
 7
 9
 78
 98�
Ѧ -FT DPOTUBOUFT EV QSPHSBNNF TPOU E©ֻOJFT QBS ^jino UZQF ܊ 8 �ܜ 0O OѨVUJMJTF QBT MB EJSFDUJWF EV

QS©QSPDFTTFVS �_`adi`   DFUUF ֻO�

5ZQFT TUSVDUVS©T

Ѧ 5BCMFBVY TUBUJRVFT � E©DMBSBUJPO QBS UZQF XܙV܁ P¹ ܙ FTU VOF DPOTUBOUF MJUU©SBMF FOUJ¨SF� -FDUVSF FU ©DSJ�
UVSF EѨVO UFSNF EF UBCMFBV QBS TPO JOEJDF X܏V܁ � MF MBOHBHF OF W©SJֻF QBT MB MJD©JU© EFT BDD¨T� 5BCMFBVY
TUBUJRVFT NVMUJEJNFOTJPOOFMT�

Ѧ %©ֻOJUJPO EѨVO UZQF TUSVDUVS© QBS nomp^o OPNZT vUZQFѽ DIBNQѽ6 Ô UZQFԡ DIBNQԡ6x FU FOTVJUF
otk`_`a nomp^o OPNZT OPN 	MB TZOUBYF EPJU DFQFOEBOU ªUSF SBQQFM©F TJ MFT ©UVEJBOUT TPOU BNFO©T  
©DSJSFEF UFMMFTE©ֻOJUJPOT
� -FDUVSF FU ©DSJUVSFEѨVODIBNQEѨVOFWBMFVSEF UZQF TUSVDUVSFQBSܜ)DIBNQ
BJOTJ RVF �9DIBNQ)ܜ -ѨPSHBOJTBUJPO FO N©NPJSF EFT TUSVDUVSFT OѨFTU QBT   DPOOB®USF�

Ѧ $IB®OFT EF DBSBDU¨SFT WVFT DPNNFEFT UBCMFBVY EF DBSBDU¨SFT BWFD TFOUJOFMMF OVMMF� 'PODUJPOT nomg`i

nom^kt
 nom^\o�

4USVDUVSFT EF DPOUS´MF

Ѧ $POEJUJPOOFMMF da $܊# 
ԍܙ da $܊# ԍܙ `gn` �ӿܙ
Ѧ #PVDMF rcdg` $܊# ܙ � CPVDMF ajm #JOJU6 ҬO6 JODS$ 
ܙ QPTTJCJMJU© EF E©ֻOJS VOF WBSJBCMF EBOT JOJU �

]m`\f�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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Ѧ %©ֻOJUJPO FU E©DMBSBUJPO EF GPODUJPO
 QBTTBHF EFT QBSBN¨USFT QBS WBMFVS
 Z DPNQSJT EFT QPJOUFVST� $BT
QBSUJDVMJFST � QBTTBHF EF QBSBN¨USF EF UZQF UBCMFBV
 TJNVMBUJPO EF WBMFVST EF SFUPVS NVMUJQMFT�

1PJOUFVST FU HFTUJPO EF MB N©NPJSF

Ѧ 1PJOUFVS WFST VO PCKFU BMMPV©
 OPUBUJPO UZQF% ܖ 8 �ܜ! 0O DPOTJE¨SF RVF MFT QPJOUFVST TPOU TVS �� CJUT�
Ѧ %©S©G©SFODFNFOU EѨVO QPJOUFVS WBMJEF
 OPUBUJPO �ܖ% 0O OF GBJU QBT EѨBSJUIN©UJRVF EFT QPJOUFVST�
Ѧ 1PJOUFVST DPNNFNPZFO EF S©BMJTFS VOF TUSVDUVSF S©DVSTJWF� 1PJOUFVS IPGG�
Ѧ $S©BUJPO EѨVO PCKFU TVS MF UBT BWFD h\ggj^ FU ndu`ja 	PO QFVU QS©TFOUFS ndu`Zo QPVS DFU VTBHF NBJT

TB DPOOBJTTBODF OѨFTU QBT FYJHJCMF
� -JC©SBUJPO BWFD am``�
Ѧ 5SBOTUZQBHF EF EPOO©FT EFQVJT FU WFST MF UZQF qjd_% EBOT MѨPQUJRVF TUSJDUF EF MѨVUJMJTBUJPO EF GPODUJPOT

DPNNF h\ggj^�
Ѧ &O QBSUJDVMJFS � HFTUJPO EF UBCMFBVY EF UBJMMF OPO TUBUJRVFNFOU DPOOVF� MJO©BSJTBUJPO EF UFMT UBCMFBVY

RVBOE JMT TPOU NVMUJEJNFOTJPOOFMT�

%JWFST

Ѧ 6UJMJTBUJPO EF \nn`mo MPST EѨPQ©SBUJPOT TVS MFT QPJOUFVST
 MFT UBCMFBVY
 MFT DIB®OFT�
Ѧ 'MVY TUBOEBSE�
Ѧ 6UJMJTBUJPO ©M©NFOUBJSF EF kmdioa FU EF n^\ia� -B TZOUBYF EFT DIB®OFT EF GPSNBU OѨFTU QBT FYJHJCMF�
Ѧ /PUJPO EF ֻDIJFS EѨFO�UªUF� %JSFDUJWF �di^gp_` �ҬDIJFS �I��
Ѧ $PNNFOUBJSFT *% ))) %* FU DPNNFOUBJSFT MJHOF **

"�� �M©NFOUT UFDIOJRVFT EFWBOU ªUSF SFDPOOVT FU VUJMJTBCMFT BQS¨T SBQQFM
-FT ©M©NFOUT TVJWBOUT EV MBOHBHF$EPJWFOU QPVWPJS ªUSF VUJMJT©T QBS MFT ©UVEJBOUT QPVS ©DSJSF EFT QSPHSBNNFT
E¨T MPST RVѨJMT POU GBJU MѨPCKFU EѨVO SBQQFM FU RVF MB EPDVNFOUBUJPO DPSSFTQPOEBOUF FTU GPVSOJF�

5SBJUT H©O©SBVY FU EJWFST

Ѧ 6UJMJTBUJPO EF �_`adi`
 �dai_`a FU �`i_da MPST EF MѨ©DSJUVSF EѨVO ֻDIJFS EѨFO�UªUF QPVS SFOESF TPO
JODMVTJPO JEFNQPUFOUF�

Ѧ 3´MF EFT BSHVNFOUT EF MB GPODUJPO dio h\di#dio \mb^' ^c\m% \mbqVX$ � VUJMJTBUJPO EFT BSHVNFOUT
  QBSUJS EF MB MJHOF EF DPNNBOEF�

Ѧ 'PODUJPOT EF DPOWFSTJPO EF DIB®OFT EF DBSBDU¨SFT WFST VO UZQF EF CBTF DPNNF \ojd�
Ѧ %©ֻOJUJPO EѨVO UBCMFBV QBS VO JOJUJBMJTBUFVS vܚѼ' 'ѽܚ Ô' �ԇյѽxܚ
Ѧ %©ֻOJUJPO EѨVOF WBMFVS EF UZQF TUSVDUVSF QBS VO JOJUJBMJTBUFVS v)܊ѽ 8 'ѽܜ Ѿ܊( 8 'Ѿܜ Ôx�
Ѧ $PNQJMBUJPO T©QBS©F�

(FTUJPOT EFT SFTTPVSDFT EF MB NBDIJOF

Ѧ (FTUJPO EF ֻDIJFST � ajk`i 	EBOT MFTNPEFT m PV r

 a^gjn`
 an^\ia
 akmdioa BWFD SBQQFM EF MB TZOUBYF
EF GPSNBUBHF�

Ѧ 'JMT EѨFY©DVUJPO � JODMVTJPO EF MѨFOUªUF kocm`\_)c
 UZQF kocm`\_Zo
 DPNNBOEFT kocm`\_Z^m`\o`
BWFD BUUSJCVUT QBS E©GBVU
 kocm`\_Zejdi TBOT S©DVQ©SBUJPO EFT WBMFVST EF SFUPVS�

Ѧ .VUFY � JODMVTJPO EF MѨFOUªUF kocm`\_)c
 UZQF kocm`\_Zhpo`sZo
 DPNNBOEFT kocm`\_Zhpo`sZgj^f

kocm`\_Zhpo`sZpigj^f
 kocm`\_Zhpo`sZ_`nomjt�

Ѧ 4©NBQIPSF � JODMVTJPO EF MѨFOUªUF n`h\kcjm`)c
 UZQF n`hZo
 DPNNBOEFT n`hZdido
 n`hZ_`nomjt

n`hZr\do
 n`hZkjno�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
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# -BOHBHF 0$BNM
-B QS©TFOUF BOOFYF MJTUF MJNJUBUJWFNFOU MFT ©M©NFOUT EV MBOHBHF 0$BNM 	WFSTJPO � PV TVQ©SJFVSF
 EPOU MB
DPOOBJTTBODF
 TFMPO MFT NPEBMJU©T EF DIBRVF TPVT�TFDUJPO
 FTU FYJHJCMF EFT ©UVEJBOUT� "VDVO DPODFQU TPVT�
KBDFOU OѨFTU FYJHJCMF BV UJUSF EF MB QS©TFOUF BOOFYF�

#�� 5SBJUT FU ©M©NFOUT UFDIOJRVFT   DPOOB®USF
-FT ©M©NFOUT FU OPUBUJPOT TVJWBOUTEV MBOHBHF0$BNMEPJWFOUQPVWPJS ªUSF DPNQSJT FU VUJMJT©TQBS MFT ©UVEJBOUT
TBOT GBJSF MѨPCKFU EѨVO SBQQFM
 Z DPNQSJT MPSTRVѨJMT OѨPOU QBT BDD¨T   VO PSEJOBUFVS�

5SBJUT H©O©SBVY

Ѧ 5ZQBHF TUBUJRVF
 JOG©SFODF EFT UZQFT QBS MF DPNQJMBUFVS� *E©F OB¯WF EV QPMZNPSQIJTNF�
Ѧ 1BTTBHF QBS WBMFVS�
Ѧ 1PSU©F MFYJDBMF � MPSTRVѨVOF E©ֻOJUJPO VUJMJTF VOF WBSJBCMF HMPCBMF
 DѨFTU MB WBMFVS EF DFUUF WBSJBCMF BV

NPNFOU EF MB E©ֻOJUJPO RVJ FTU QSJTF FO DPNQUF�
Ѧ $VSSZֻDBUJPO EFT GPODUJPOT� 'PODUJPO EѨPSESF TVQ©SJFVS�
Ѧ (FTUJPO BVUPNBUJRVF EF MB N©NPJSF�
Ѧ -FT SFUPVST   MB MJHOF FU MѨJOEFOUBUJPO OF TPOU QBT TJHOJֻBOUT NBJT TPOU O©DFTTBJSFT QPVS MB MJTJCJMJU© EV

DPEF�

%©ҹOJUJPOT FU UZQFT EF CBTF

Ѧ g`o
 g`o m`^ 	QPVS EFT GPODUJPOT

 g`o m`^ Ô \i_ Ô
 api ܞ ܟ (9 �܌
Ѧ g`o ܜ 8 ܌ di 
ֈ܌ g`o m`^ ܍ ܞ 8 ܌ di �ֈ܌
Ѧ &YQSFTTJPO DPOEJUJPOOFMMF da ܌ oc`i ԏ܌ `gn` �ӿ܌
Ѧ 5ZQFT EF CBTF � dio FU MFT PQ©SBUFVST &
 (
 %
 *
 MѨPQ©SBUFVS hj_ RVBOE UPVUFT MFT HSBOEFVST TPOU QPTJ�

UJWFT � FYDFQUJPO ?dqdndjiZ]tZu`mj � agj\o FU MFT PQ©SBUFVST &)
 ()
 %)
 *) � ]jjg
 MFT DPOTUBOUFT omp`
FU a\gn` FU MFT PQ©SBUFVST ijo
 !!
 ww 	Z DPNQSJT ©WBMVBUJPO QBSFTTFVTF
� &OUJFST FU ּPUUBOUT TPOU TVKFUT
BVY E©QBTTFNFOUT EF DBQBDJU©�

Ѧ $PNQBSBJTPOT TVS MFT UZQFT EF CBTF � 8
 79
 7
 9
 78
 98�
Ѧ 5ZQFT ^c\m FU nomdib � "ܞ" RVBOE ܞ FTU VO DBSBDU¨SF JNQSJNBCMF
 ��ܞ RVBOE ܞ FTU DPOTUJUV©F EF DB�

SBDU¨SFT JNQSJNBCMFT
 Nomdib)g`iboc
 
X܏V(ܙ PQ©SBUFVS Y� &YJTUFODF EѨVOF SFMBUJPO EѨPSESF UPUBM TVS
^c\m� *NNVBCJMJU© EFT DIB®OFT�

5ZQFT TUSVDUVS©T

Ѧ O�VQMFUT � OPO�O©DFTTJU© EѨVO h\o^c QPVS S©DVQ©SFS MFT WBMFVST EѨVO O�VQMFU�
Ѧ -JTUFT � UZQF "\ gdno
 DPOTUSVDUFVST VX FU 55
 OPUBUJPO V6ܞ 6ܟ Xܠ � PQ©SBUFVS ; 	Z DPNQSJT TB DPN�

QMFYJU©
 � Gdno)g`iboc� .PUJGT EF ֻMUSBHF BTTPDJ©T�
Ѧ 5BCMFBVY � UZQF "\ \mm\t
 OPUBUJPOT VwÔwX
 
$܏#(ܚ $܏#(ܚ 7( ܜ � GPODUJPOT g`iboc
 h\f`
 FU ^jkt 	Z

DPNQSJT MF DBSBDU¨SF TVQFSֻDJFM EF DFUUF DPQJF
 EV NPEVMF <mm\t�
Ѧ 5ZQF "\ jkodji�
Ѧ %©DMBSBUJPO EF UZQF
 Z DPNQSJT QPMZNPSQIF�
Ѧ 5ZQFT ©OVN©S©T 	PV TPNNFT
 PV VOJPOT

 S©DVSTJGT PV OPO� MFT DPOTUSVDUFVST DPNNFODFOU QBS VOF

NBKVTDVMF
 DPOUSBJSFNFOU BVY JEFOUJֻBOUT� .PUJGT EF ֻMUSBHF BTTPDJ©T�
Ѧ 'JMUSBHF � h\o^c ܌ rdoc Ѽܖ (9 Ѽܜ w ѽܖ (9 ѽܜ Ô � MFT NPUJGT OF EPJWFOU QBT DPNQPSUFS EF WBSJBCMF

VUJMJT©F BOU©SJFVSFNFOU OJ EFVY GPJT MB NªNF WBSJBCMF � NPUJGT QMVT PV NPJOT H©O©SBVY
 OPUBUJPO Z

JNQPSUBODF EF MѨPSESF EFT NPUJGT RVBOE JMT POU EFT JOTUBODFT DPNNVOFT�

1SPHSBNNBUJPO JNQ©SBUJWF

Ѧ "CTFODF EѨJOTUSVDUJPO� MB QSPHSBNNBUJPO JNQ©SBUJWF FTU NJTF FOąVWSF QBS EFT FYQSFTTJPOT JNQVSFT �
pido
 #$�

Ѧ 3©G©SFODFT � UZQF "\ m`a
 OPUBUJPOT m`a
 �
 58� -FT S©G©SFODFT EPJWFOU ªUSF VUJMJT©FT   CPO FTDJFOU�
Ѧ 4©RVFODF 6� -B T©RVFODF JOUFSWJFOU FOUSF EFVY FYQSFTTJPOT�
Ѧ #PVDMF rcdg` ܊ _j ܉ _ji` � CPVDMF ajm ܜ 8 ܋ oj ܍ _j ܉ _ji`�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
 ����
cookn5**rrr)`in`dbi`h`ionpk(m`^c`m^c`)bjpq)am

*OGPSNBUJRVFά 'JMJ¨SF .1*
�����

https://www.enseignementsup-recherche.gouv.fr


%JWFST

Ѧ 6TBHF EF ]`bdi Ô `i_�
Ѧ kmdioZdio
 kmdioZagj\o
 kmdioZnomdib
 m`\_Zdio
 m`\_Zagj\o
 m`\_Zgdi`�
Ѧ &YDFQUJPOT � MFW©F FU ֻMUSBHF EѨFYDFQUJPOT FYJTUBOUFT BWFD m\dn`
 omt Ô rdoc Ô � EBOT MFT DBT JSSBU�

USBQBCMFT
 PO QFVU VUJMJTFS a\dgrdoc�
Ѧ 6UJMJTBUJPO EѨVO NPEVMF � OPUBUJPO܍(ۺ� -FT OPNT EFT NPEVMFT DPNNFODFOU QBS VOF NBKVTDVMF�
Ѧ 4ZOUBYF EFT DPNNFOUBJSFT
   MѨFYDMVTJPO EF MB O©DFTTJU© EѨ©RVJMJCSFS MFT E©MJNJUFVST EBOT VO DPNNFO�

UBJSF�

#�� �M©NFOUT UFDIOJRVFT EFWBOU ªUSF SFDPOOVT FU VUJMJTBCMFT BQS¨T SBQQFM
-FT ©M©NFOUT TVJWBOUT EV MBOHBHF 0$BNM EPJWFOU QPVWPJS ªUSF VUJMJT©T QBS MFT ©UVEJBOUT QPVS ©DSJSF EFT QSP�
HSBNNFT E¨T MPST RVѨJMT POU GBJU MѨPCKFU EѨVO SBQQFM FU RVF MB EPDVNFOUBUJPO DPSSFTQPOEBOUF FTU GPVSOJF�

5SBJUT EJWFST

Ѧ 5ZQFT EF CBTF � PQ©SBUFVS hj_ BWFD PQ©SBOEFT EF TJHOFT RVFMDPORVFT
 PQ©SBUFVS %%�
Ѧ 5ZQFT FOSFHJTUSFNFOUT NVUBCMFT PV OPO
 OPUBUJPO v܊Ѽ 5 Ѽ6ܚ ѽ܊ 5 ѽ6ܚ Ôx
 v܊Ѽ 5 Ѽ6ܚ hpo\]g` ѽ܊

5 ѽ6ܚ Ôx � MFVST WBMFVST
 OPUBUJPOT v܊Ѽ 8 Ѽ6ܜ ѽ܊ 8 ѽ6ܜ Ôx
 
܊(܌ ܊(܌ 7( �ܜ
Ѧ 'PODUJPOT EF DPOWFSTJPO FOUSF UZQFT EF CBTF�
Ѧ -JTUFT � GPODUJPOT h`h
 `sdnon
 ajmZ\gg
 adgo`m
 h\k
 do`m EVNPEVMF Gdno�
Ѧ 5BCMFBVY � GPODUJPOT h\f`Zh\omds
 dido
 h`h
 `sdnon
 ajmZ\gg
 h\k FU do`m EVNPEVMF <mm\t�
Ѧ 5ZQFT NVUVFMMFNFOU S©DVSTJGT�
Ѧ 'JMUSBHF � QMVTJFVST NPUJGT QFVWFOU ªUSF SBTTFNCM©T TѨJMT DPNQPSUFOU FYBDUFNFOU MFT NªNFT WBSJBCMFT�

/PUBUJPO api^odji Ѽܖ (9 Ѽܜ w ѽܖ (9 ѽܜ Ô�
Ѧ #PVDMF ajm ܜ 8 ܍ _jrioj ܋ _j ܉ _ji`�
Ѧ 1JMFT FU ֻMFT NVUBCMFT � GPODUJPOT ^m`\o`
 dnZ`hkot
 kpnc FU kjk EFT NPEVMFT Lp`p` FU No\^f BJOTJ

RVF MѨFYDFQUJPO @hkot�
Ѧ %JDUJPOOBJSFT NVUBCMFT S©BMJT©T QBS UBCMFT EF IBDIBHF TBOT MJBJTPO NVMUJQMF OJ SBOEPNJTBUJPO QBS MF

NPEVMFC\nco]g � GPODUJPOT^m`\o`
\__
m`hjq`
h`h
adi_ 	Z DPNQSJT MFW©FEFIjoZajpi_

adi_Zjko

do`m�

Ѧ Ntn)\mbq�
Ѧ 6UJMJTBUJPO EF j^\hg^ PV j^\hgjko QPVS DPNQJMFS VO ֻDIJFS E©QFOEBOU VOJRVFNFOU EF MB CJCMJP�

UI¨RVF TUBOEBSE�

(FTUJPOT EFT SFTTPVSDFT EF MB NBDIJOF

Ѧ (FTUJPOEFֻDIJFST � GPODUJPOTjk`iZdi
jk`iZjpo
^gjn`Zdi
^gjn`Zjpo
dikpoZgdi`
jpokpoZnomdib�
Ѧ 'JMT EѨFY©DVUJPO � SFDPVST BV NPEVMF Ocm`\_
 GPODUJPOT Ocm`\_)^m`\o`
 Ocm`\_)ejdi�
Ѧ .VUFY � SFDPVST BV NPEVMF Hpo`s
 GPODUJPOT Hpo`s)^m`\o`
 Hpo`s)gj^f
 Hpo`s)pigj^f�

i.JOJTU¨SF EF MѨFOTFJHOFNFOU TVQ©SJFVS
 EF MB SFDIFSDIF FU EF MѨJOOPWBUJPO
 ����
cookn5**rrr)`in`dbi`h`ionpk(m`^c`m^c`)bjpq)am

*OGPSNBUJRVFά 'JMJ¨SF .1*
�����

https://www.enseignementsup-recherche.gouv.fr

	Annexe1_Info_MP2I_MPI_vf.pdf
	Méthodes de programmation (S1)(S2)(S3-4)
	Algorithmes et programmes (S1)
	Discipline de programmation (S1)(S2)(S3-4)
	Validation, test (S1)

	Récursivité et induction (S1)(S2)
	Structures de données (S1)(S2)(S3-4)
	Types et abstraction (S1)
	Structures de données séquentielles (S1)(S2)
	Structures de données hiérarchiques (S2)(S3-4)
	Structures de données relationnelles (S2)

	Algorithmique (S2)(S3-4)
	Algorithmes probabilistes, algorithmes d'approximation (S3-4)
	Exploration exhaustive (S2)(S3-4)
	Décomposition d'un problème en sous-problèmes (S2)(S3-4)
	Algorithmique des textes (S2)
	Algorithmique des graphes (S2)(S3-4)
	Algorithmique pour l'intelligence artificielle et l'étude des jeux (S3-4)

	Gestion des ressources de la machine (S1)(S3-4)
	Gestion de la mémoire d'un programme (S1)
	Gestion des fichiers et entrées-sorties (S1)
	Gestion de la concurrence et synchronisation (S3-4)

	Logique (S2)(S3-4)
	Syntaxe des formules logiques (S2)
	Sémantique de vérité du calcul propositionnel (S2)
	Déduction naturelle (S3-4)

	Bases de données (S2)
	Langages formels (S3-4)
	Langages réguliers
	Automates finis
	Grammaires non contextuelles

	Décidabilité et classes de complexité (S3-4)
	Langage C
	Traits et éléments techniques à connaître
	Éléments techniques devant être reconnus et utilisables après rappel

	Langage OCaml
	Traits et éléments techniques à connaître
	Éléments techniques devant être reconnus et utilisables après rappel



