
6������

2SHUDFLMVNL�VXVWDY
81,;

SULUHGLR��'REULãD�'REUHQLü

YHU]LMD�����
VWXGHQL������



6������

�6�� 2SHUDFLMVNL�VXVWDY�81,;

�6�� 81,;�VLVWHPVND�DGPLQLVWUDFLMD

�6�� 7&3�,3

�6�� 6LVWHPVND�DGPLQLVWUDFLMD
PUHåQLK�DSOLNDFLMD

�6�� 6LJXUQRVW�UDþXQDOD�L�PUHåD



6������

&LOMHYL�WHþDMD

� VYODGDYDQMH�RVQRYQLK�L
QDSUHGQLK�]QDQMD�L�WHKQLND
NRULãWHQMD�81,;�D

� GDYDQMH�RVQRYH�]D
RGUå DYDQMH�FMHORNXSQRJ
VXVWDYD



6������

3RWUHEQR�SUHG]QDQMH

� RVQRYQD�UDþXQDOQD
SLVPHQRVW

� SRå HOMQR�SR]QDYDWL�

� KLMHUDUKLMVNX�VWUXNWXUX

GDWRWHND

� UDG�V�PUHå QLP
XVOXJDPD�L�VHUYLVLPD



6������

6DGUå DM
�SUYL�GDQ�

8YRG
��RVQRYQH�NDUDNWHULVWLNH��SRYLMHVQL�UD]YRM��UD]OLNH

���PLQ

2VQRYQL�SRMPRYL
��XOD]�X�VXVWDY��REOLN�QDUHGEH��GRNXPHQWDFLMD��L]OD]

���PLQ

6XVWDY�GDWRWHND
��LPHQD��YUVWH��KLMHUDUKLMD��RSHUDFLMH�QD�GDWRWHNDPD
��XUH LYDþL�WHNVWD

���PLQ

8OD]�L�L]OD]�QDUHGEL
��ILOWHUL��SUHXVPMHUDYDQMH��XODQþDYDQMH

���PLQ

/MXVND
��NRQILJXUDFLMD��QDUHGEH��YDULMDEOH��VNULSWH

���PLQ



6������

6DGUå DM
�GUXJL�GDQ�

3URFHVL
��NRQWUROD�SURFHVD�L�RNUXåHQMD��YULMHPH�L]YR HQMD

���PLQ

0UHåQH�XVOXJH�L�VHUYLVL
��LPHQD�L�DGUHVH�UDþXQDOD��85/��XVOXJH��VHUYLVL

���PLQ

6LJXUQRVW
��6�.H\��U�VHUYLVL��VVK��SJS��RWLVFL

���PLQ

,]DEUDQH�QDUHGEH
��NRULVQLFL��VXVWDY��GLVN��YULMHPH��EURMHYL��GDWRWHNH�����

���PLQ



6������

6DGUå DM
�WUHü L�GDQ�

,]DEUDQL�SRPRüQL�DODWL
��SULND]�WHNVWD�L�GRNXPHQDWD��LQWHUSUHWHUL

���PLQ

$UKLYH��YDQMVNH�MHGLQLFH
��NRQYHU]LMD�IRUPDWD��DUKLYH��EDFNXS��YDQMVNH�MHGLQLFH

���PLQ

,QVWDODFLMD�DSOLNDFLMD
��SURQDODåHQMH��SUHYR HQMH��SULODJR DYDQMH��XJD DQMH

���PLQ



6������

âWR�QHü HWH�QDXþLWL�QD�WHþDMX

� NRULVWLWL�3&

� �VXUIDWL��SR�,QWHUQHWX

� RGUå DYDWL�FMHORNXSQL
VXVWDY

� NDNR�SRVWDWL�SDPHWDQ

� MHVWL�VODGROHG

� ãDOLWL�VH



6������

8YRG
2VQRYQH�NDUDNWHULVWLNH�81,;�D

� LVWRYUHPHQR�RGYLMDQMH�YLãH�SURFHVD

�LVWRYUHPHQL�UDG�YLãH�NRULVQLND�

� KLMHUDUKLMVNL�VXVWDY�GDWRWHND



6�������

8YRG
3RYLMHVQL�UD]YRM��%6'�L�69��326,;

� �������SUYD�YHU]LMD��.HQ�7KRPSVRQ��%HOO�/DERUDWRULHV

� �������9HUVLRQ����SUYL�SXWD�UDVSRORå LY�L]YDQ�%HOORYLK
ODERUDWRULMD

� �������%6'�81,;��%HUNHOH\�6RIWZDUH�'LVWULEXWLRQ

� �������6\VWHP�9��%HOO�/DERUDWRULHV

� 326,;



6�������

8YRG
5D]OLNH�L]PH X�YLãH�YUVWD�81,;�D

8
;

� $,;��'(&�81,;��26)����+38;��,5,;�

/LQX[��6&2��6XQ26��8OWUL[�����

� PDOH�UD]OLNH�V�NRULVQLþNRJ�VWDQRYLãWD

� YHü H�UD]OLNH�VD�VWDQRYLãWD�VLVWHPVNRJ�RGUå DYDQMD



6�������

2VQRYQL�SRMPRYL
8OD]��ORJJLQJ�LQ��ORJLQ�

NRULVQLþND�R]QDND��ORJLQ��XVHUQDPH�

� GRGMHOMXMH�MH�RGUå DYDWHOM�VXVWDYD��V\VWHP�PDQDJHU�
URRW���SUHPD�ORNDOQLP�SUDYLOLPD

F



6�������

2VQRYQL�SRMPRYL
8OD]����

NRULVQLþND�OR]LQND��SDVVZRUG�

� RGDELUH�MH�NRULVQLN

� QMRPH�NRULVQLN�SRWYU XMH�LGHQWLILNDFLMX�SD�MH�]DWR�YUOR
YDå QR�þXYDWL�MH�WDMQRP�

� PRJX�VH�XSRWUHEOMDYDWL�VYL�]QDNRYL

� þLP�GXOMD��ãWR�QHVXYLVOLMD��ãWR�þHãü H�PLMHQMDWL

� QL�URRW�MH�QH�PRå H�VD]QDWL

F



6�������

2VQRYQL�SRMPRYL
8OD]����

R]QDND�MDYOMDQMD�VXVWDYD��SURPSW�

� RYLVQR�R�YUVWL�NRULVQLNRYRJ�RNUXå HQMD��OMXVFL�
XSRWUHEOMDYDW�ü HPR�

� ��]D�FVK�OMXVNX

� ��]D�VK�OMXVNX

� ��]D�URRW�NRULVQLND



6�������

2VQRYQL�SRMPRYL
81,;�QDUHGED

QDUHGED�RSFLMH�DUJXPHQWL

OV��DO��

� QDUHGED ��ãWR

� RSFLMH ��NDNR

� DUJXPHQWL ��QD�þHPX��V�þLPH

� UD]OLNXMX�VH�YHOLND�L�PDOD�VORYD�



6�������

2VQRYQL�SRMPRYL
'RNXPHQWDFLMD�QD�VDPRP�VXVWDYX

PDQ���SULNDå L�GRNXPHQWDFLMX�R�RGUH HQRM�QDUHGEL

��PDQ�PDQ

K ��SRPRü

>63$&(@ ��VWUDQLFD�QDSULMHG

E ��VWUDQLFD�QDWUDJ

T ��L]OD]

F



6�������

2VQRYQL�SRMPRYL
'RNXPHQWDFLMD�QD�VDPRP�VXVWDYX����

DSURSRV���SURQD L�QDUHGEX�SR�NOMXþQRM�ULMHþL

��DSURSRV��PDQXDO�SDJH�

��PDQ��N�SDVVZRUG

��PDQ��V���SDVVZG



6�������

2VQRYQL�SRMPRYL
,]OD]��ORJJLQJ�RXW��ORJRXW�

NRPELQDFLMD�WLSDND�&75/�L�'��A'����L]D L�L]�OMXVNH

��A'

H[LW���L]D L�L]�OMXVNH

��H[LW



6�������

6XVWDY�GDWRWHND
,PHQD�GDWRWHND

� LPH�GDWRWHNH�PRå H�ELWL�GR�����NDUDNWHUD��ELOR�NRMLK

� QHNL�VH�]QDNRYL�LSDN�QH�SUHSRUXþXMX�

MHU�LPDMX�GRGDWQR�]QDþHQMH�]D�VXVWDY

�QSU��]DPMHQVNL�]QDNRYL�

LOL�VX�L]�GUXJLK�UD]ORJD�QHSULPMHUHQL

�QSU��NRQWUROQL�]QDNRYL�



6�������

6XVWDY�GDWRWHND
=DPMHQVNL�]QDNRYL��ZLOG�FKDUDFWHUV�

� ]QDN�
�]DPMHQMXMH�QXOD�LOL�YLãH�]QDNRYD
� ]QDN�"�]DPMHQMXMH�WRþQR�MHGDQ�]QDN

� ]QDNRYL�L]PH X�>�L�@�]DPMHQMXMX�WRþQR�MHGDQ�]QDN

� QLMH�LK�SRå HOMQR�XSRWUHEOMDYDWL�NDR�GLMHORYH�LPHQD
GDWRWHND



6�������

6XVWDY�GDWRWHND
9UVWH�GDWRWHND

� RELþQH
� VNULYHQH��SRþLQMX�V���

� GLUHNWRULML

� ����

� GRKYDW�VYLK�XUH DMD�NUR]�GDWRWHNH



6�������

6XVWDY�GDWRWHND
6WUXNWXUD�GLUHNWRULMD

� VYDNL�GLUHNWRULM�PRå H�VDGUå DYDWL�GDWRWHNH�LOL�GUXJH
GLUHNWRULMH��KLMHUDUKLMVND�VWUXNWXUD�

�� ��SRþHWQL�GLUHNWRULM��URRW�

�� ��SRND]LYDþ�QD�UDGQL�GLUHNWRULM

�� ��SRND]LYDþ�QD�URGLWHOMVNL�GLUHNWRULM�UDGQRJ
��GLUHNWRULMD

F



6�������

6XVWDY�GDWRWHND
6WUXNWXUD�GLUHNWRULMD����

� XRELþDMHQD�VWUXNWXUD�
� ��URRW

�XVU ��GDWRWHNH�RSHUDFLMVNRJ�VXVWDYD

�VELQ ��VLVWHPVNL�SURJUDPL

�ELQ ��NRULVQLþNL�SURJUDPL

�HWF ��NRQILJXUDFLMVNH�GDWRWHNH��SRPRü QL
��SURJUDPL�����

�YDU ��SURPMHQOMLYH�GDWRWHNH��ORJRYL��UHGRYL�
��SLVPD������

�WPS ��SURVWRU�]D�SULYUHPHQH�GDWRWHNH F



6�������

6XVWDY�GDWRWHND
6WUXNWXUD�GLUHNWRULMD����

�KRPH ��NRULVQLþNL�SURVWRU

�RSW ��NRPHUFLMDOQL�SURJUDPL

�XVU�ORFDO ��RVQRYQL�GLUHNWRULM�QDNQDGQR�
��LQVWDOLUDQLK�SURJUDPD

� PDWLþQL�GLUHNWRULM�

RVQRYQL�GLUHNWRULM�QHNRJ�NRULVQLND

� UDGQL�GLUHNWRULM�

GLUHNWRULM�X�NRMHP�VH�WUHQXWDþQR�QDOD]LPR



6�������

6XVWDY�GDWRWHND
$SVROXWQL�L�UHODWLYQL�SXW

� DSVROXWQL�SXW��XYLMHN�SRþLQMH�RG�URRW�GLUHNWRULMD

�KRPH�WHFDM�XQL[����ORJLQ

� UHODWLYQL�SXW��XYLMHN�SRþLQMH�RG�UDGQRJ�GLUHNWRULMD

���XQL[����ORJLQ



6�������

6XVWDY�GDWRWHND
5DGQL�GLUHNWRULM

SZG���LVSLãL�LPH�UDGQRJ�GLUHNWRULMD��DSVROXWQL�SXW�

��SZG

�KRPH�WHFDM�XQL[��



6�������

6XVWDY�GDWRWHND
3URPMHQD�UDGQRJ�GLUHNWRULMD

FG���SURPLMHQL�UDGQL�GLUHNWRULM

��FG��XVU

��FG�ELQ

��FG��

��FG���

��FG



6�������

6XVWDY�GDWRWHND
6DGUå DM�GLUHNWRULMD

OV���LVSLãL�VDGUå DM�GLUHNWRULMD

��OV

��OV��D

��OV��DO��

��OV��DO)��

��OV��OG��



6�������

6XVWDY�GDWRWHND
6DGUå DM�GDWRWHND

FDW���LVSLãL�VDGUå DM�GDWRWHND

��FDW��ORJLQ

��FDW�a��SURILOH�aXQL[����FVKUF

F



6�������

6XVWDY�GDWRWHND
6DGUå DM�GDWRWHND����

PRUH���SULNDå L�VDGUå DM�GDWRWHND

��PRUH��KRPH�WHFDM�XQL[����ORJLQ

K ��SRPRü

>63$&(@ ��VWUDQLFD�QDSULMHG

E ��VWUDQLFD�QDWUDJ

�SDJH ��SURQD L�QL]�]QDNRYD

T ��L]OD]

��PRUH����ORJLQ��HWF��ORJLQ

F



6�������

6XVWDY�GDWRWHND
6DGUå DM�GDWRWHND����

OHVV���SULNDå L�VDGUå DM�GDWRWHND

��OHVV��SURILOH

K ��SRPRü

�Q ��VOMHGHü D�GDWRWHND

�S ��SUHWKRGQD�GDWRWHND

��OHVV����XQL[����SURILOH�?

���������HWF�SURILOH



6�������

6XVWDY�GDWRWHND
6WYDUDQMH�GLUHNWRULMD

PNGLU���VWYRUL�GLUHNWRULM

��PNGLU�ELQ

��PNGLU�WHVW�WHVW

��PNGLU��S�WHVW�WHVW

��PNGLU����XQL[���WHVW

��PNGLU�a�WHVW�WHVW�WHVW



6�������

6XVWDY�GDWRWHND
.RSLUDQMH�GDWRWHND

FS���NRSLUDM�GDWRWHNH��L�GLUHNWRULMH�

��FS��ORJLQ�ORJLQ�WHVW

��FS�ORJLQ�WHVW�WHVW

��FS��GHY�QXOO�WHVW�ORJLQ�WHVW

��FS��U�WHVW�WHVW�RULJ

��FS��U�WHVW�RULJ�ELQ�W



6�������

6XVWDY�GDWRWHND
3UHPMHãWDQMH��SUHLPHQRYDQMH��GDWRWHND

PY���SUHPMHVWL��SUHLPHQXM��GDWRWHNH

��PY�ORJLQ�WHVW�ORJLQ�VWDUL

��PY�ORJLQ�VWDUL�WHVW�WHVW

��PY�WHVW�WHVW�ORJLQ�VWDUL�?

WHVW�RULJ�ORJLQ�ROG

��PY�WHVW�RULJ�WHVW�ROG

��PY�WHVW�ROG�ELQ



6�������

6XVWDY�GDWRWHND
%ULVDQMH�GDWRWHND

UP���L]EULãL�GDWRWHNH

��UP�ELQ�W�ORJLQ�WHVW

��UP��L�WHVW�


��UP��U�WHVW

��UP��UL��KRPH�WHFDM

��UP��UL���



6�������

6XVWDY�GDWRWHND
3UDYD�SULVWXSD�GDWRWHNDPD

��OV��DO
WRWDO���

GUZ[�����������XQL[�����XVHUV������������2FW�����������

GUZ[U�[U�[�����XQL[�����URRW�������������2FW������������

�UZ������������XQL[�����XVHUV������������2FW�����������ORJLQ

�UZ������������XQL[�����XVHUV������������2FW�����������SURILOH

GUZ[�����������XQL[�����XVHUV������������2FW����������ELQ

F



6�������

6XVWDY�GDWRWHND
3UDYD�SULVWXSD�GDWRWHNDPD����

� WUL�]QDND��UZ[��]D�SUDYD�SULVWXSD�YODVQLND�GDWRWHNH
�XVHU�

� WUL�]QDND��UZ[��]D�SUDYD�SULVWXSD�JUXSH�NRMRM�SULSDGD
YODVQLN�GDWRWHNH
�JURXS�

� WUL�]QDND��UZ[��]D�SUDYD�SULVWXSD�RVWDOLK�NRULVQLND
�RWKHU�

F



6�������

6XVWDY�GDWRWHND
3UDYD�SULVWXSD�GDWRWHNDPD����

� ]QDN�U�]D�SUDYR�þLWDQMD
�UHDG�

� ]QDN�Z�]D�SUDYR�SLVDQMD
�ZULWH�

� ]QDN�[�]D�SUDYR�L]YR HQMD

�H[HFXWH�

F



6�������

6XVWDY�GDWRWHND
3UDYD�SULVWXSD�GDWRWHNDPD����

FKPRG���SURPLMHQL�SUDYD�SULVWXSD�GDWRWHNDPD

��FKPRG�X�U�ELQ�WHVW�ROG�ORJLQ�ROG

��FKPRG�X U[�ELQ�WHVW�ROG�ORJLQ�ROG

��FKPRG�JR �D�U[��

��FKPRG�R�Z��

��FKPRG��5�����ELQ

F



6�������

6XVWDY�GDWRWHND
3UDYD�SULVWXSD�GDWRWHNDPD����

ZKRDPL���WNR�VDP�MD�]DLVWD"

��ZKRDPL

FKRZQ���SURPLMHQL�YODVQLND�GDWRWHNDPD

��FKRZQ�XQL[����

F



6�������

6XVWDY�GDWRWHND
3UDYD�SULVWXSD�GDWRWHNDPD����

JURXSV���LVSLãL�JUXSH�NRMLPD�SULSDGD�NRULVQLN

��JURXSV

FKJUS���SURPLMHQL�JUXSX�GDWRWHNDPD

��FKJUS�VWDII��



6�������

6XVWDY�GDWRWHND
3RYH]LYDQMH�GDWRWHND

OQ���QDSUDYL�SRYH]QLFX�XVPMHULYDþ��OLQN��SUHPD�GDWRWHFL

� KDUG�OLQN

��OQ�ELQ�WHVW�ROG�ORJLQ�ROG�ORJLQ�WHVW

� VRIW�OLQN

��OQ��V��ELQ�OV�ELQ�OV

��OQ��V���URRW



6�������

6XVWDY�GDWRWHND
8UH LYDþL�WHNVWD

HG���XUH LYDþ�WHNVWD

��HG�ORJLQ�WHVW

+ ��KHOS

3 ��SURPSW�

���S ��LVSLV�FLMHORJ�WHNVWD

����Q ��REURMþDYDQMH�SUYLK����OLQLMD�WHNVWD

� ��SR]LFLRQLUDQMH�X�SHWX�OLQLMX

L ��GRGDYDQMH�QRYH�OLQLMH�LVSUHG�WHNXü H

D ��GRGDYDQMH�QRYH�OLQLMH�L]D�WHNXü H F



6�������

6XVWDY�GDWRWHND
8UH LYDþL�WHNVWD����

F ��SULMHSLV�WHNXü H�OLQLMH

V�RULJ�]DPM�J ��]DPLMHQL�RULJ�VD�]DPM

G ��EULVDQMH�WHNXü H�OLQLMH

M ��VSDMDQMH�WHNXü H�OLQLMH�VD�VOLMHGHü RP

X ��SRQLãWDYDQMH�]DGQMH�RSHUDFLMH

Z ��VSUHPDQMH�WHNVWD

T ��L]OD]�L]�HGLWRUD

F



6�������

6XVWDY�GDWRWHND
8UH LYDþL�WHNVWD����

H[���XUH LYDþ�WHNVWD��SURãLUHQL�HG

��H[�ORJLQ�WHVW

HGLW���XUH LYDþ�WHNVWD��LQDþLFD�H[�D

]D��NRPRWQH�NRULVQLNH�

��HGLW�ORJLQ�WHVW

F



6�������

6XVWDY�GDWRWHND
8UH LYDþL�WHNVWD����

YL���YL]XDOQL�XUH LYDþ�WHNVWD��WHPHOMHQ�QD�H[�X

QDþLQL�UDGD�

� QDUHGEHQL�QDþLQ��FRPPDQG�PRGH��

� QDþLQ�XQRVD�WHNVWD��WH[W�LQSXW�PRGH��

� SULMHOD]�L]�QDþLQD�XQRVD�WHNVWD�X�QDUHGEHQL�QDþLQ
HVFDSH��(6&��WLSNRP
�(6&���XYLMHN�A>��D�NRG�97����WHUPLQDOD�L�WLSND�)���

F



6�������

6XVWDY�GDWRWHND
8UH LYDþL�WHNVWD����

��YL�ORJLQ�WHVW

N ��SRPDN�JRUH

M ��SRPDN�GROMH

K��LOL�>%$&.63$&(@� ��SRPDN�OLMHYR

O��LOL�>63$&(@� ��SRPDN�GHVQR

Q*��LOL��Q� ��Q�WD�OLQLMD

L ��XPHWDQMH�WHNVWD�LVSUHG�]QDþNH

D ��GRGDYDQMH�WHNVWD�L]D�]QDþNH

[ ��EULVDQMH�]QDND

GG ��EULVDQMH�OLQLMH F



6�������

6XVWDY�GDWRWHND
8UH LYDþL�WHNVWD����

S ��XPHWDQMH�L]EULVDQH�OLQLMH�LVSRG�WHNXü H

3 ��XPHWDQMH�L]EULVDQH�OLQLMH�L]QDG�WHNXü H

M ��VSDMDQMH�WHNXü H�OLQLMH�VD�VOLMHGHü RP

X ��SRQLãWDYDQMH�SRVOMHGQMH�SURPMHQH

�T� ��L]OD]�L]�HGLWRUD�EH]�VSUHPDQMD�WHNVWD

�ZT ��L]OD]�L]�HGLWRUD�VD�VSUHPDQMHP�WHNVWD

A/ ��RVYMHå DYDQMH�HNUDQD

F



6�������

6XVWDY�GDWRWHND
8UH LYDþL�WHNVWD����

MRH����-RHRY�RVREQL�XUH LYDþ�WHNVWD��

WHPHOMHQ�QD�:RUG6WDUX��LVWL�VXVWDY�L�NRG�%RUODQGD�

��MRH�ORJLQ�WHVW

A.+ ��SRPRü

A< ��EULVDQMH�OLQLMH

AB ��SRQLãWDYDQMH�SRVOMHGQMH�SURPMHQH

A.; ��L]OD]�L]�HGLWRUD�VD�VSUHPDQMHP�WHNVWD

A& ��L]OD]�L]�HGLWRUD�EH]�VSUHPDQMD�WHNVWD

A5 ��RVYMHå DYDQMH�HNUDQD F



6�������

6XVWDY�GDWRWHND
8UH LYDþL�WHNVWD����

HPDFV���NRQILJXUDELOQR�RNUXå HQMH�WHPHOMHQR�QD

SURJUDPVNRP�MH]LNX�/,63

��[HPDFV��QZ�ORJLQ�WHVW

A+ ��SRPRü ��T���TXLW�KHOS�

A+, ��XSXWH�]D�UDG

A. ��EULVDQMH�RG�]QDþNH�GR�NUDMD�OLQLMH

A;8 ��SRQLãWDYDQMH�SRVOMHGQMH�SURPMHQH

A;A6 ��VSUHPDQMH�WHNVWD

A;A. ��XQLãWDYDQMH�VSUHPQLND F



6�������

6XVWDY�GDWRWHND
8UH LYDþL�WHNVWD����

A;A& ��L]OD]DN�L]�SURJUDPD

A/ ��RVYMHå DYDQMH�HNUDQD

HPDFV�RPRJXü DYD�PQRJR�YLãH�RG�XUH LYDQMD�WHNVWD�
QSU���0�� �(6&��

KHNVDGHFLPDOQR�XUH LYDQMH ��0�[�KH[O�PRGH

UD]YLMDQMH�SURJUDPD ��0�[�FRPSLOH�����

F



6�������

6XVWDY�GDWRWHND
8UH LYDþL�WHNVWD�����

þLWDQMH�PDLOD ��0�[�YP

þLWDQMH�QHZVD ��0�[�JQXV

SUHWUDå LYDQMH�JRSKHUD ��A8�0�[�JRSKHU

SUHWUDå LYDQMH�ZZZ�D ��0�[�Z��IHWFK

RSHULUDQMH�V�GDWRWHNDPD ��0�[�GLUHG

LJUDQMH ��0�[�GRFWRU�����

���



6�������

8OD]�L�L]OD]�QDUHGEL
.RPXQLNDFLMD�QDUHGEL�L�NRULVQLND

� VYDND�QDUHGED�LPD�

VWGLQ ��� ��VWDQGDUGQL�XOD]

VWGRXW ��� ��VWDQGDUGQL�L]OD]�]D�UH]XOWDWH

VWGHUU ��� ��VWDQGDUGQL�L]OD]�]D�SRJUHãNH



6�������

8OD]�L�L]OD]�QDUHGEL
)LOWHUL

� ILOWHUL��QDUHGEH�NRMH�þLWDMX�SRGDWNH�VD�VWGLQ

L�UH]XOWDWH�LVSLVXMX�QD�VWGRXW

��FDW

��HG



6�������

8OD]�L�L]OD]�QDUHGEL
3UHXVPMHUDYDQMH�XOD]D�L�L]OD]D�QDUHGEL

� SUHXVPMHUDYDQMH�L]OD]D�]D�UH]XOWDWH��VWGRXW�

!����XSLãL�X�VWYRUHQX�GDWRWHNX
!!���GRGDM�QD�NUDM�SRVWRMHü H�GDWRWHNH

F



6�������

8OD]�L�L]OD]�QDUHGEL
3UHXVPMHUDYDQMH�XOD]D�L�L]OD]D�QDUHGEL����

��FDW��ORJLQ�!�ORJLQ

��FDW��ORJLQ�!�ELQ

��FDW��ORJLQ�!��GHY�QXOO

��FDW�!��WR���HG

���V������J

Z

T

A'

��FDW��ORJLQ��ORJLQ�!!�ORJLQ F



6�������

8OD]�L�L]OD]�QDUHGEL
3UHXVPMHUDYDQMH�XOD]D�L�L]OD]D�QDUHGEL����

� SUHXVPMHUDYDQMH�L]OD]D�]D�UH]XOWDWH�L�SRJUHãNH

�VWGRXW�L�VWGHUU�

!	���VK���!	��!���� ��XSLãL�X�VWYRUHQX�GDWRWHNX
!!	��VK���!	��!!�� ��GRGDM�QD�NUDM�SRVWRMHü H

��GDWRWHNH

F



6�������

8OD]�L�L]OD]�QDUHGEL
3UHXVPMHUDYDQMH�XOD]D�L�L]OD]D�QDUHGEL����

��OV�DEF�!�HUU

��OV�DEF�!	�HUU

��OV��!	��DEF�!�HUU�VK

���FDW��HWF�V
�!�HWFBV��!!	�HUU

��FDW��HWF�V
�!�HWFBV�VK��!!�HUU�VK

F



6�������

8OD]�L�L]OD]�QDUHGEL
3UHXVPMHUDYDQMH�XOD]D�L�L]OD]D�QDUHGEL����

� SUHXVPMHUDYDQMH�XOD]D��VWGLQ�

������þLWDM�L]�SRVWRMHü H�GDWRWHNH

�����þLWDM�L]�WLMHOD�GDWRWHNH

��FDW����ORJLQ

��HG�ORJLQ����WR���HG

��FDW����GHY�QXOO

F



6�������

8OD]�L�L]OD]�QDUHGEL
3UHXVPMHUDYDQMH�XOD]D�L�L]OD]D�QDUHGEL����

��FDW����HRI

SLVHP�WLSNRYQLFRP

HRI

��HG�ORJLQ����HRI

��?�V������J

Z

T

HRI

F



6�������

8OD]�L�L]OD]�QDUHGEL
3UHXVPMHUDYDQMH�XOD]D�L�L]OD]D�QDUHGEL����

WW\���LVSLãL�LPH�NRULVQLNRYRJ�WHUPLQDOD

��WW\

��FDW�!�µ77<¶

A'

��FDW���µ77<¶

A'



6�������

8OD]�L�L]OD]�QDUHGEL
8ODQþDYDQMH

� XODQþDYDQMH��PH XVREQR�SRYH]LYDQMH

VWDQGDUGQLK�XOD]D�L�L]OD]D�YLãH�QDUHGEL

_ ��SRYHå L�VWGRXW�SUHWKRGQH

��QDUHGEH�VD�VWGLQ�VOLMHGHü H
_	��VK���!	��_� ��SRYHå L�VWGRXW�L�VWGHUU�SUHWKRGQH

��QDUHGEH�VD�VWGLQ�VOLMHGHü H

F



6�������

8OD]�L�L]OD]�QDUHGEL
8ODQþDYDQMH����

��FDW�ORJLQ�_�PRUH

��FDW��WR���HG�_�HG�ORJLQ

��OV�DEF�_�FDW�!�HUU

��OV�DEF�_	�FDW�!�HUU

��OV��!	��DEF�_�FDW�!�HUU



6�������

/MXVND
6WUXNWXUD�XQL[D

� OMXVND��VKHOO�

� NRULVQLþNL�SURJUDPL��XWLOLW\�SURJUDPV�

� MH]JUD��NHUQHO�



6�������

/MXVND
/MXVND

� OMXVND�VXVWDYD�MH�QDUHGEHQL�LQWHUSUHWHU�SUHNR�NRMHJD
NRULVQLN�NRPXQLFLUD�V�NRULVQLþNLP�SURJUDPLPD�
RGQRVQR�MH]JURP�RSHUDFLMVNRJ�VXVWDYD

� SRVWRML�YLãH�OMXVNL�

VK��FVK��VK���MVK��NVK��EDVK��]VK��WFVK�����



6�������

/MXVND
3URPMHQD�XOD]QH�OMXVNH

FKVK���SURPLMHQL�OMXVNX�NRMD�VH�SRVWDYOMD�QDNRQ

XOD]D�X�VXVWDY

��FKVK

��SDVVZG��H



6�������

/MXVND
.RQILJXUDFLMVNH�GDWRWHNH�OMXVNL

� UD]OLþLWH�OMXVNH�LPDMX��YHü LQRP��UD]OLþLWH
NRQILJXUDFLMVNH�GDWRWHNH

�ORJLQ���KXVKORJLQ���SURILOH���FVKUF�

�ORJRXW�����



6�������

/MXVND
6SHFLMDOQL�]QDNRYL

?�

���_��	�����������!��C��VS��WDE��QO�


��"��>��@�

������A��#��^��`��������a�

�����

���
�

���



6�������

/MXVND
*UXSH�QDUHGEL

����UD]GYRML�QDUHGEH

��FG����OV��SZG

?>5(7851@���SURGXå L�QDUHGEX�X�VOLMHGHü L�UHG

��SZG�?>5(7851@

FG

F



6�������

/MXVND
*UXSH�QDUHGEL����

������RGUHGL�UHGRVOLMHG�L]YR HQMD

���FDW��HWF�V
�!�HWFBV��!	�HUU

CC���L]YHGL�SUYR�QDUHGEH�XQXWDU�CC

��FDW�COV�O
C

F



6�������

/MXVND
*UXSH�QDUHGEL����

XYMHWQR�L]YR HQMH�QDUHGEL�

		��DQG����X�VOXþDMX�XVSMHKD�SUYH�QDUHGEH�L]YHGL�GUXJX

��FG�ELQ�		�OV

__��RU�����X�VOXþDMX�XVSMHKD�SUYH�QDUHGEH�QH�L]YRGL�GUXJX

��FG�__�FG��



6�������

/MXVND
1DUHGEH�OMXVNH

� QDUHGEH�OMXVNH���QDUHGEH�XNRPSRQLUDQH�X�OMXVFL

� SRQHNDG�SRVWRMH�L�QDUHGEH�VXVWDYD�LVWRJ�LPHQD��DOL
PRå GD�UD]OLþLWRJ�GMHORYDQMD

HFKR���LVSLãL�DUJXPHQWH�QD�VWDQGDUGQL�L]OD]

��HFKR�LVSLV�QD�VWDQGDUGQL�L]OD]

F



6�������

/MXVND
1DUHGEH�OMXVNH����

��HFKR��Q�VSR��HFKR�MHQR

��HFKR��Q�VSR��HFKR�MHQR

���ELQ�HFKR��Q�VSR��HFKR�MHQR

���XVU�XFE�HFKR��Q�VSR��HFKR�MHQR



6�������

/MXVND
9DULMDEOH

� ORNDOQH��YULMHGH�VDPR�X�WUHQXWQRM�OMXVFL

HFKR��KLVWRU\��QRJORE��QRFOREEHU�

SURPSW��VWDWXV�����

F



6�������

/MXVND
9DULMDEOH����

VHW���LVSLãL�SRVWDYL�ORNDOQH�YDULMDEOH

XQVHW���L]EULãL�ORNDOQH�YDULMDEOH

��VHW

��HFKR��VWDWXV

��OV�DEF

��HFKR��VWDWXV

��VHW�D �SHUR���

��HFKR��D

F



6�������

/MXVND
9DULMDEOH����

��VHW�E �SHUR���

��HFKR��E>�@

��HFKR�


��VHW�QRJORE

��HFKR�


��XQVHW�QRJORE

��D �SHUR���

��HFKR��D

F



6�������

/MXVND
9DULMDEOH����

� JOREDOQH��YULMHGH�NUR]�VYH�OMXVNH

',63/$<��(',725��+20(��0$,/��0$13$7+��3$7+�

6+(//��7(50��86(5�����

HQY��SULQWHQY���LVSLãL�JOREDOQH�YDULMDEOH

��HQY

��SULQWHQY

F



6�������

/MXVND
9DULMDEOH����

VHWHQY���SRVWDYL�JOREDOQH�YDULMDEOH

XQVHWHQY���L]EULãL�JOREDOQH�YDULMDEOH

��VHWHQY�(',725�MRH

��VHWHQY�',63/$<���

��XQVHWHQY�',63/$<

F



6�������

/MXVND
9DULMDEOH����

H[SRUW���DNWLYLUDM�SRVWDYOMHQH�YDULMDEOH�NDR�JOREDOQH

��(',725 MRH

��H[SRUW�(',725

��',63/$< ��

��H[SRUW�',63/$<

��XQVHW�',63/$<



6�������

/MXVND
9UHGQRYDQMH�YDULMDEOL�NDR�L]UD]D

H[SU���YUHGQXM�DUJXPHQWH�NDR�L]UD]

��HFKR�CH[SU��E>�@����C

��#�E>�@� ������



6�������

/MXVND
9UHGQRYDQMH�YDULMDEOL�NDR�QDUHGEL

HYDO���YUHGQXM�DUJXPHQWH�NDR�QDUHGEH

��VHW�QDU ��

��HYDO��QDU

��UHDG�QDU

��HYDO��QDU



6�������

/MXVND
3RNUHWDQMH�YLãH�OMXVNL

� VYDND�OMXVND�SRNUHü H�VH��L]QDG��SUHWKRGQH

� L]ODVNRP�L]�QHNH�OMXVNH�YUDü D�VH�X�SUHWKRGQX��D�DNR
MH�WR�SRþHWQD�OMXVND�L]OD]L�VH�L]�VXVWDYD

��VHW�L �

��HFKR��L

��VK

F



6�������

/MXVND
3RNUHWDQMH�YLãH�OMXVNL����

��HFKR��L

��A'

��HFKR��L

� QDUHGEH�XQXWDU�����L]YRGH�VH�X�GUXJRM�OMXVFL

���VHW�Y ���HFKR��Y���HFKR��Y



6�������

/MXVND
6NULSWH

� VNULSWH���SURJUDPL�NRML�NRULVWH�QDUHGEH�OMXVNH

� SULOLNRP�L]YR HQMD�VNULSWH�OMXVND�LQWHUSUHWLUD�QDUHGEX
SR�QDUHGEX

����SRþHWDN�NRPHQWDUD��SURWHå H�VH�GR�NUDMD�OLQLMH�

QH�LQWHUSUHWLUD�VH

F



6�������

/MXVND
6NULSWH����

� YDULMDEOH

��VHW�D �

��VHW�E ��

��D �

��E ��

F



6�������

/MXVND
6NULSWH����

� NRQWUROD�WRND

��WHVW�D� �E

��HFKR��VWDWXV

��>�D� �E�@

��HFKR��"

F



6�������

/MXVND
6NULSWH����

��FDW�!�LI�FVK

LI������  ������WKHQ

HFKR�MHGQDNL

HOVH

HFKR�QLVX�MHGQDNL

HQGLI

A'

��FVK�LI�FVK����

F



6�������

/MXVND
6NULSWH����

��LI�>��D��HT��E�@

!�WKHQ

!� HFKR�MHGQDNL

!�HOVH

!� HFKR�QLVX�MHGQDNL

!�IL

F



6�������

/MXVND
6NULSWH����

��ZKLOH����D�!����

"� HFKR��D

"� VHW�D CH[SU��D����C

"�HQG

��ZKLOH�>��Q��JW���@

!�GR

!� HFKR��Q

!� Q CH[SU��Q����C

!�GRQH F



6�������

/MXVND
6NULSWH����

��IRUHDFK�L����D��E��

"� HFKR��L

"�HQG

��IRU�L�LQ��D��E

!�GR

!� HFKR��L

!�GRQH

F



6�������

/MXVND
6NULSWH����

��FDW�!�VZLWFK�FVK

VZLWFK�������

FDVH���

HFKR��

EUHDNVZ

GHIDXOW�

HFKR�QLMH��

HQGVZ

A'

��FVK�VZLWFK�FVK��D F



6�������

/MXVND
6NULSWH����

��FDVH��D�LQ

!�������

!���������HFKR��

!�����������

!����
��

!���������HFKR�QLMH��

!�����������

!�HVDF



6�������

/MXVND
,]YR HQMH�VNULSWH

��FDW�!�MXWUR

����ELQ�FVK

�

��VHW�HFKR

HFKR���

HFKR��'REUR�MXWUR�CZKRDPLC?��

HFKR���

VHW�VDW CGDWH�_�FXW��F�����C

F



6�������

/MXVND
,]YR HQMH�VNULSWH����

HFKR��6DGD�MH�WRFQR��VDW�VDWL��

HFKR���

�

VHW�QRFOREEHU

VHW�KLVWRU\ ���

YDU ���

�

DOLDV�KL�
KLVWRU\�_�WDLO����


DOLDV�UH�
WDLO��U�?�A�_�PRUH


F



6�������

/MXVND
,]YR HQMH�VNULSWH����

DOLDV�OL�
OV��DO)�?�
�_�PRUH���?

HFKR��COV��D�?�
�_�ZF��OC�ILOH�V��


DOLDV�FG�
FG�?�
�		�VHW�SURPSW �?

����FZG�!��
���FG��

�

�H[LW

A'

F



6�������

/MXVND
,]YR HQMH�VNULSWH����

� L]YR HQMH�VNULSWH�SR]LYRP�GUXJH�OMXVNH

GD�L]YHGH�VNULSWX

��FVK�MXWUR

��HFKR��KLVWRU\

F



6�������

/MXVND
,]YR HQMH�VNULSWH����

� SUDü HQMH�L]YR HQMD�VNULSWH

��FVK��Y�MXWUR

��FVK��[�MXWUR

��VK��Y�MXWUR

��VK��[�MXWUR

F



6�������

/MXVND
,]YR HQMH�VNULSWH����

� L]YR HQMH�L]UDYQLP�SR]LYRP�VNULSWH

�PRUD�ELWL�L]YRGOMLYD���[�IODJ�

��FKPRG��[�MXWUR

����MXWUR

��HFKR��KLVWRU\

F



6�������

/MXVND
,]YR HQMH�VNULSWH����

� L]YR HQMH�VNULSWH�X�RNYLUX�WHNXü H�OMXVNH

��VRXUFH�MXWUR

��HFKR��KLVWRU\

����

���H

��KLVWRU\

��FDW�!�ORJLQ

��FDW�!��ORJLQ

F



6��������

/MXVND
,]YR HQMH�VNULSWH����

����MXWUR

��HFKR��YDU



6��������

3URFHVL
3URFHVL�X�VXVWDYX

SV���LVSLãL�SURFHVH�X�VXVWDYX

��SV

��SV��I

��SV��HI

���XVU�XFE�SV

���XVU�XFE�SV�[

���XVU�XFE�SV�D[X

F



6��������

3URFHVL
3URFHVL�X�VXVWDYX����

WRS���LVSLãL�SURFHVH�VXVWDYD�SR�QHNRP�NOMXþX�

PRå H�ELWL�LQWHUDNWLYDQ

��WRS

T ��L]OD]�L]�SURJUDPD

��WRS��E��R�VL]H

F



6��������

3URFHVL
3URFHVL�X�VXVWDYX����

QLFH���SRVWDYL�SULRULWHW�L]YR HQMD�SURFHVD

��SV��O

��QLFH�����FVK

��SV��O

��H[LW

���ELQ�QLFH�����FVK

��SV��O F



6��������

3URFHVL
3URFHVL�X�VXVWDYX����

UHQLFH���SURPLMHQL�SULRULWHW�L]YR HQMD�SURFHVD

��UHQLFH����3,'

��H[LW



6��������

3URFHVL
3URPMHQD�RNUXå HQMD

ORJLQ���LGHQWLILFLUDM�VH�VXVWDYX��WHNXü D�OMXVND�VH�JXEL

��ORJLQ

VX���X L�NDR�GUXJL�NRULVQLN��WHNXü D�OMXVND�RVWDMH

VDþXYDQD

��VX�XQL[��

F



6��������

3URFHVL
3URPMHQD�RNUXå HQMD����

H[HF���L]YHGL�QDUHGEX��WHNXü D�OMXVND�VH�JXEL

��H[HF�VK

��H[LW



6��������

3URFHVL
9UHPHQVND�NRQWUROD�QDUHGEL

FURQWDE���RGJR HQR�L]YR HQMH�QDUHGEL

��FURQWDE��H

��
�
�
�
�HFKR��YULMHPH�MH�]D�SDX]X��_�?

�ELQ�PDLO[��V�SDX]D���XQL[��

��FURQWDE��O

F



6��������

3URFHVL
9UHPHQVND�NRQWUROD�QDUHGEL����

DW���RGJRGL�L]YR HQMH�QDUHGEL

��FDW�!�GDWH�DW

GDWH

A'

��DW��I�GDWH�DW�����

��DW�����

DW!�GDWH�!��+20(�DW�RXW

DW!�A'

��DW��P��I�GDWH�DW�QRZ����PLQ F



6��������

3URFHVL
9UHPHQVND�NRQWUROD�QDUHGEL����

��DW��O

��DW��U�-2%

VOHHS���þHNDM

��VOHHS�����OV



6��������

3URFHVL
3URFHVL�X�SUHGQMHP�SODQX�L�SR]DGLQL

A=���]DXVWDYL�SURFHV

��OV��O5��

A=

VXVSHQG���]DXVWDYL�SURFHV

��VX��86(5

��A=

��VXVSHQG F



6��������

3URFHVL
3URFHVL�X�SUHGQMHP�SODQX�L�SR]DGLQL����

MREV���LVSLãL�SURFHVH�X�SR]DGLQL

��MREV

��MREV��O

F



6��������

3URFHVL
3URFHVL�X�SUHGQMHP�SODQX�L�SR]DGLQL����

IJ���QDVWDYL�]DXVWDYOMHQL�SURFHV�X�SUHGQMHP�SODQX

�IRUHJURXQG�

��IJ

EJ���QDVWDYL�]DXVWDYOMHQL�SURFHV�X�SR]DGLQL

�EDFNJURXQG�

��VXVSHQG

��EJ F



6��������

3URFHVL
3URFHVL�X�SUHGQMHP�SODQX�L�SR]DGLQL����

VWRS���]DXVWDYL�SURFHV�X�SR]DGLQL

��VWRS���

NLOO���XQLãWL��SUHNLQL��SURFHV�X�SR]DGLQL

��NLOO���

��NLOO�3,'

F



6��������

3URFHVL
3URFHVL�X�SUHGQMHP�SODQX�L�SR]DGLQL����

QDUHGED�	���VWDYOMDQMH�SURFHVD�X�SR]DGLQX

��OV��O5���!�VYHBGDW�	

QRWLI\���REDYLMHVWL�R�]DYUãHWNX�UDGD�SURFHVD�X�SR]DGLQL�

DVLQNURQR

��QRWLI\

��VHW�QRWLI\ F



6��������

3URFHVL
3URFHVL�X�SUHGQMHP�SODQX�L�SR]DGLQL����

QRKXS���RPRJXü L�UDG�SURFHVD�L�QDNRQ�L]OD]D�L]�OMXVNH

��QRKXS�OV��O5��KRPH�!	�VYHBGDWBKRPH�	



6��������

3URFHVL
:LQGRZ�PDQDJHU

VFUHHQ���WHNVWXDOQL�VFUHHQ�PDQDJHU

��VFUHHQ

A$" ��SRPRü

A$A& ��RWYRUL�QRYL�SUR]RU

A$A: ��LVSLãL�UDVSRORå LYH�SUR]RUH

A$� ��SUHEDFL�QD�WUHü L�SUR]RU

F



6��������

3URFHVL
:LQGRZ�PDQDJHU����

G[ZP��PZP��ROZP��WZP��IYZP�����

��;�ZLQGRZV�PDQDJHU

[GP������ ��;�GLVSOD\�PDQDJHU

FGH������ ��'HVNWRS�(QYLURQPHQW



6��������

0UHå QH�XVOXJH�L�VHUYLVL
5DþXQDOD�X�PUHå L

� SXQR�LPH�UDþXQDOD�

KRVWQDPH���GRPDLQQDPH

EDOWD]DU�VUFH�KU

IO\�FF�IHU�KU

DUFKLH�DX

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
5DþXQDOD�X�PUHå L����

� LS�DGUHVD�

þHWLUL�EURMD��RG���E\WHD��UDVWDYOMHQD�WRþNRP�

����������

� GRPDLQ�QDPH�V\VWHP��'16��

VXVWDY�UD]OXþLYDQMD�,3�DGUHVD�����

GQV�VUFH�KU ��SULPDUQL�'16�VHUYHU�]D��KU�GRPHQXF



6��������

0UHå QH�XVOXJH�L�VHUYLVL
5DþXQDOD�X�PUHå L����

QVORRNXS���LQWHUDNWLYQR�SUHWUDå LYDQMH

GRPDLQ�QDPH�VHUYHUD

��QVORRNXS

!�KHOS

!�VHW�T DQ\

!�GQV�VUFH�KU

!�A'

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
5DþXQDOD�X�PUHå L����

GQVTXHU\���SUHWUDå LYDQMH�GRPDLQ�QDPH�VHUYHUD

��GQVTXHU\�GQV�VUFH�KU

KRVW���SRWUDå L�LPHQD�UDþXQDOD�NRULVWHü L

GRPDLQ�QDPH�VHUYHU

��KRVW�����������

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
5DþXQDOD�X�PUHå L����

SLQJ���LVSLWDM�SURSXVQRVW�PUHå H�GR�UDþXQDOD

��SLQJ��V�GQV�VUFH�KU

A&

WUDFHURXWH���SUDWL�SXW�LQIRUPDFLMVNLK�SDNHWD�PUHå RP

GR�FLOMQRJ�UDþXQDOD

��WUDFHURXWH�GQV�VUFH�KU



6��������

0UHå QH�XVOXJH�L�VHUYLVL
8QLIRUP�5HVRXUFH�/RFDWRU��85/�

� MHGQR]QDþQR�RGUH LYDQMH�VHUYLVD�X�PUHå L

KWWS���ZZZ�VUFH�KU

IWS���IWS�FDUQHW�KU�OV�O5

���



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QH�XVOXJH

� XGDOMHQL�UDG�

WHOQHW���NRULVQLþNR�VXþHOMH�]D�UDG�QD�XGDOMHQRP�UDþXQDOX

��WHOQHW�EDOWD]DU�VUFH�KU

��WHOQHW�]DUFKLH�VUFH�KU�����

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QH�XVOXJH����

� ILOH�WUDQVIHU�

IWS���SURJUDP�]D�SULMHQRV�GDWRWHND

��IWS�IWS�FDUQHW�KU

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QH�XVOXJH����

��FDW�!�a��QHWUF

PDFKLQH�IWS�FDUQHW�KU

ORJLQ�DQRQ\PRXV

SDVVZRUG�GREULVD#EDOWD]DU�VUFH�KU

PDFGHI�LQLW

JHW�ZHOFRPH�PVJ

TXLW

A'

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QH�XVOXJH����

��FKPRG�����a��QHWUF

��IWS�IWS�FDUQHW�KU

��IWS��Q�IWS�FDUQHW�KU

ELQDUQL�SULMHQRV�GDWRWHND�V�DQRQ\PRXV�IWS�VHUYHUD

V�SURJUDPRP�GO

��GO�IWS���IWS�FDUQHW�KU�5($'0(

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QH�XVOXJH����

SUHWUDå LYDQMH�ED]D�SRGDWDND�R�GDWRWHNDPD�QD

DQRQ\PRXV�IWS�VHUYHULPD

V�SURJUDPRP�DUFKLH

��DUFKLH��V�GO

]D��KU�GRPHQX�V�SURJUDPRP�=DUFKLH

��=DUFKLH��V�GO F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QH�XVOXJH����

� NRPXQLNDFLMD�V�GUXJLP�NRULVQLFLPD�

ZULWH���LVSLãL�SRUXNX�QD�WHUPLQDO�GUXJRJ�NRULVQLND�QD

LVWRP�UDþXQDOX

��ZULWH�XVHUQDPH

QLMH�SUHSRUXFOMLYR�VPHWDWL

EH]�SRVHEQRJ�UD]ORJD�

A'

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QH�XVOXJH����

ZDOO���REDYLMHVWL�R�QHþHPX�VYH�NRULVQLNH�QD�UDþXQDOX

��ZDOO

QLNDNR�QLMH�SUHSRUXFOMLYR�VPHWDWL�VYLPD�

RVLP�X�SULMHNRM�SRWUHEL�

PR]GD�WUHED�L�RQHPRJXFLWL�NRULVWHQMH

RELFQLP�NRULVQLFLPD�

A'

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QH�XVOXJH����

WDON���LQWHUDNWLYQR�UD]JRYRUDM�V�GUXJLP�NRULVQLNRP

��WDON�XVHUQDPH#KRVWQDPH�GRPDLQQDPH

A&

PDLO���UD]PMHQD�SLVPHQLK�SRUXND�V�GUXJLP�NRULVQLFLPD

��PDLO�,PH�3UH]LPH#GRPDLQQDPH



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QL�VHUYLVL

� LPHQLþNL�VHUYLVL��SURQDODå HQMH�SRGDWDND�R
NRULVQLFLPD

QHWILQG��SUHWUDå LYDQMH�ILQJHU�LQIRUPDFLMD��LQWHUDNWLYDQ

��WHOQHW�SDOXQNR�VUFH�KU

�XVHU��QHWILQG�

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QL�VHUYLVL����

ZKRLV����SUHWUDå LYDQMH�ZKRLV�ED]D�QD�VYDNRP�UDþXQDOX

��O\Q[�KWWS���ZZZ�VUFH�KU�GLJJHU�ZKLWH�?

KWPO

SURPMHQD�SRGDWDND�QD�ORNDOQRP�UDþXQDOX

V�SURJUDPRP�FKZKRLV

��FKZKRLV

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QL�VHUYLVL����

[�����SUHWUDå LYDQMH�[����ED]D�QD�VYDNRP�UDþXQDOX

���

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QL�VHUYLVL����

� LQIRUPDFLMVNL�VHUYLVL��UD]PMHQD�LQIRUPDFLMD

PDLOLQJ�OLVWV��SRGUXþMD�LQWHUHVD�SRYH]DQD�PDLORP

��HFKR��KHOS��_��ELQ�PDLO�?

OLVWSURF#FDUQHW�KU

��HFKR��VXEVFULEH�FDUQHW�O�8QL[�WHFDM��?

_��ELQ�PDLO�OLVWSURF#FDUQHW�KU

��HFKR��XQVXEVFULEH�FDUQHW�O��_�?

�ELQ�PDLO�OLVWSURF#FDUQHW�KU F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QL�VHUYLVL����

QHZV��SRGUXþMD�LQWHUHVD�SRYH]DQD�QRYLQVNLP
�RJODVQLP�

QDþLQRP

þLWDQMH�LQWHUHVQLK�JUXSD��VODQMH�þODQDND�����

V�SURJUDPRP�WLQ

��WLQ��U

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QL�VHUYLVL����

JRSKHU��SUH]HQWDFLMD�LQIRUPDFLMD��SUHWHå QR�WHNVWXDOQLK

SUHWUDå LYDQMH�LQIRUPDFLMD�X�JRSKHU�REOLNX

V�SURJUDPRP�JRSKHU

��JRSKHU�JRSKHU�VUFH�KU

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QL�VHUYLVL����

:RUOG�:LGH�:HE��:::���SUH]HQWDFLMD�LQIRUPDFLMD

X�K\SHU�WH[W�REOLNX��NRPELQDFLMD�PHGLMD�

WHNVWXDOQR�SUHWUDå LYDQMH�:::�LQIRUPDFLMD

V�SURJUDPRP�O\Q[

��O\Q[�ZZZ�VUFH�KU

��O\Q[�IWS���IWS�FDUQHW�KU

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QL�VHUYLVL����

YL]XDOQR�SUHWUDå LYDQMH�:::�LQIRUPDFLMD

V�SURJUDPRP�QHWVFDSH

��QHWVFDSH�	

SULMHQRV�LQIRUPDFLMD�V�:::�VHUYHUD
V�SURJUDPRP�JHWXUO

��JHWXUO�KWWS���ZZZ�VUFH�KU F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QL�VHUYLVL����

,QWHUQHW�5HOD\�&KDW���UD]JRYRUL�SR�LQWHUHVQLP�JUXSDPD

��LUF

!��KHOS

!��TXLW

F



6��������

0UHå QH�XVOXJH�L�VHUYLVL
0UHå QL�VHUYLVL�����

� PUHå QH�LJUH�

PXG��SXVWRORYLQD�

LFV��ãDK�

���



6��������

6LJXUQRVW��VHFXULW\�

� VLJXUQRVW�NRULVQLND

� VLJXUQRVW�UDþXQDOD

� VLJXUQRVW�GRPHQH��LQVWLWXFLMH��RUJDQL]DFLMH��]HPOMH������

� ]QDþHQMH�NRULVQLþNH�OR]LQNH��ODå QR�SUHGVWDYOMDQMH�

� WDMQRVW�LQIRUPDFLMD��GDWRWHNH��SURPHW�



6��������

6LJXUQRVW
6LQJOH�.H\��6�.H\�

� 6LQJOH�.H\��6�.H\��

VXVWDY�MHGQRNUDWQLK�NRULVQLþNLK�OR]LQNL

NH\LQLW���SURPLMHQL�WDMQX�NRULVQLþNX�OR]LQNX

��NH\LQLW��V

F



6��������

6LJXUQRVW
6LQJOH�.H\����

NH\LQIR���LVSLãL�SDUDPHWUH�]D�RGUH HQRJ�NRULVQLND

��NH\LQIR

NH\���LVSLãL�MHGQRNUDWQH�NRULVQLþNH�OR]LQNH

SUHPD�WHNXü HP�EURMX

��NH\



6��������

6LJXUQRVW
U�VHUYLVL

� U�VHUYLVL��DNWLYQRVWL�QD�XGDOMHQRP�UDþXQDOX

� YMHURYDQMH�RGUH HQRP�NRULVQLNX

� DNFLMH�EH]�XQRãHQMD�NRULVQLþNH�OR]LQNH

� SRWHQFLMDOQD�RSDVQRVW�]D�NRULVQLND�L�UDþXQDOR�X�FMHOLQL

��FDW�!�a��UKRVWV

EDOWD]DU�VUFH�KU

A'

F



6��������

6LJXUQRVW
U�VHUYLVL����

UORJLQ���NRULVQLþNR�VXþHOMH�]D�UDG�QD�XGDOMHQRP�UDþXQDOX

��UORJLQ�EDOWD]DU

UVK���L]YHGL�QDUHGEH�X�XGDOMHQRM�OMXVFL

��UVK�EDOWD]DU�Z

F



6��������

6LJXUQRVW
U�VHUYLVL����

UFS���NRSLUDM�GDWRWHNH�V�QD�XGDOMHQR�UDþXQDOR

��UFS��ORJLQ�EDOWD]DU�ORJLQ�EDOWD]DU



6��������

6LJXUQRVW
6HFXUH�6KHOO��VVK�

� 6HFXUH�6KHOO��VVK���VLJXUQD�OMXVND

� ãLIULUDQL�SURPHW

� SURãLUHQD�VLJXUQRVW�YMHURYDQMD�RGUH HQRP�NRULVQLNX

� DNFLMH�EH]�XQRãHQMD�NRULVQLþNH�OR]LQNH�X]�YLãH�UD]LQD
VLJXUQRVWL

� VPDQMHQD�RSDVQRVW�]D�NRULVQLND�L�UDþXQDOR�X�FMHOLQL

F



6��������

6LJXUQRVW
6HFXUH�6KHOO�����

VORJLQ���NRULVQLþNR�VXþHOMH�]D�VLJXUQL�UDG

QD�XGDOMHQRP�UDþXQDOX

��VORJLQ�EDOWD]DU

VVK���VLJXUQLMH�L]YHGL�QDUHGEH�X�XGDOMHQRM�OMXVFL

��VVK�EDOWD]DU�Z

F



6��������

6LJXUQRVW
6HFXUH�6KHOO�����

VFS���VLJXUQLMH�NRSLUDM�GDWRWHNH�V�QD�XGDOMHQR�UDþXQDOR

��VFS��ORJLQ�EDOWD]DU�ORJLQ�EDOWD]DU

F



6��������

6LJXUQRVW
6HFXUH�6KHOO�����

VVK�NH\JHQ���JHQHULUDM�NOMXþHYH�]D

QDMYLãX�UD]LQX�VLJXUQRVWL

�WHPHOMHQX�QD�PHWRGL�WDMQRJ�L�MDYQRJ�NOMXþD��56$�

��VVK�NH\JHQ

��PRUH�a��VVK�LGHQWLW\�SXE

��FDW�a��VVK�LGHQWLW\�SXE�!!�?
a��VVK�DXWKRUL]HGBNH\V

��VVK�EDOWD]DU�Z

F



6��������

6LJXUQRVW
6HFXUH�6KHOO�����

VVK�DJHQW���SURJUDP�]D�þXYDQMH�WDMQRJ�NOMXþD

��VVK�DJHQW�FVK

VVK�DGG���GRGDM�WDMQL�NOMXþ�VVK�DJHQWX

��VVK�DGG

��VVK�DGG��O

��VVK�EDOWD]DU�Z



6��������

6LJXUQRVW
3UHWW\�*RRG�3ULYDF\��SJS�

� 3UHWW\�*RRG�3ULYDF\��SJS��

VXVWDY�]D�ãLIULUDQMH�GDWRWHND

� WHPHOMHQ�QD�PHWRGL�WDMQRJ�L�MDYQRJ�NOMXþD��56$

SRPRü

��SJS��K

��SJS��N

F



6��������

6LJXUQRVW
3UHWW\�*RRG�3ULYDF\����

JHQHULUDM�PRM�WDMQL�L�MDYQL�NOMXþ

��PNGLU�a��SJS

��SJS��NJ

LVSLãL�MDYQH�NOMXþHYH

��SJS��NYY

F



6��������

6LJXUQRVW
3UHWW\�*RRG�3ULYDF\����

LVSLãL�SRWSLVH��SRWYUGH�YDOMDQRVWL��MDYQLK�NOMXþHYD

��SJS��NYF

L]YDGL�MDYQL�NOMXþ

��SJS��N[D�0<B,'�NH\

F



6��������

6LJXUQRVW
3UHWW\�*RRG�3ULYDF\����

REMDYL�VYRM�MDYQL�NOMXþ

��PDLO[��V�DGG�?

SJS�SXEOLF�NH\V#NH\V�KU�SJS�QHW���NH\�DVF

SRWUDå L�QHþLML�MDYQL�NOMXþ

��PDLO[��V�´PJHW�GREULVD´�?

SJS�SXEOLF�NH\V#NH\V�KU�SJS�QHW F



6��������

6LJXUQRVW
3UHWW\�*RRG�3ULYDF\����

GRGDM�QHþLML�MDYQL�NOMXþ

��SJS��ND�aXQL[���NH\�DVF

SRWSLãL�QHþLML�MDYQL�NOMXþ

��SJS��NV�XQL[��

F



6��������

6LJXUQRVW
3UHWW\�*RRG�3ULYDF\����

SRWSLãL�GDWRWHNH�PRMLP�WDMQLP�NOMXþHP

��SJS��VWD�ZHOFRPH�PVJ

SRWSLãL�GDWRWHNH�PRMLP�WDMQLP�NOMXþHP

WH�]DWLP�ãLIULUDM�QHþLMLP�MDYQLP�NOMXþHP

��SJS��VHD�ZHOFRPH�PVJ�XQL[��

F



6��������

6LJXUQRVW
3UHWW\�*RRG�3ULYDF\����

GHãLIULUDM�GDWRWHNX�NRMD�MH�ãLIULUDQD�PRMLP�MDYQLP�NOMXþHP

��SJS�ZHOFRPH�PVJ�DVF

ãLIULUDM�GDWRWHNH�RELþQR

��SJS��F�ZHOFRPH�PVJ

F



6��������

6LJXUQRVW
3UHWW\�*RRG�3ULYDF\����

SRQLãWL�REMDYOMLYDQMH�VYRMHJD�MDYQRJ�NOMXþD

��SJS��NG�0<B,'

��SJS��N[D�0<B,'�NH\

��PDLO[��V�DGG�?

SJS�SXEOLF�NH\V#NH\V�KU�SJS�QHW���NH\�DVF



6��������

6LJXUQRVW
2WLVDN��FKHFNVXP��ILQJHUSULQW�

� 2WLVDN��FKHFNVXP��ILQJHUSULQW��

SURYMHUD�YDOMDQRVWL�GDWRWHNH

� ]DãWLWD�RG�WURMDQVNLK�NRQMD

VXP���LVSLãL�RWLVNH�GDWRWHND

��VXP��ORJLQ

F



6��������

6LJXUQRVW
2WLVDN����

PG����LVSLãL�RWLVNH�GDWRWHND

��PG���ORJLQ

WULSZLUH���SURJUDP�]D�UDþXQDQMH�L�RGUå DYDQMH

ED]H�RWLVDND�GDWRWHND

��WULSZLUH



6��������

,]DEUDQH�QDUHGEH
2SLV�L�ORFLUDQMH�QDUHGEL

ZKDWLV���VNUDü HQR�RSLãL�QDUHGEH�YH]DQH�X]�NOMXþQX
ULMHþ

��ZKDWLV�ZKDWLV

F



6��������

,]DEUDQH�QDUHGEH
2SLV�L�ORFLUDQMH�QDUHGEL����

ZKHUHLV���SURQD L�SRORå DM�SURJUDPD��L]YRUQRJ�NRGD

L�GRNXPHQWDFLMH�]D�QDUHGEX

��ZKHUHLV�ZKHUHLV

ZKLFK���LVSLãL�SRORå DM�SURJUDPD�YH]DQRJ�X]�QDUHGEX

��ZKLFK�ZKLFK



6��������

,]DEUDQH�QDUHGEH
7HUPLQDO

VWW\���SRVWDYL�SDUDPHWUH�WHUPLQDOD

��VWW\��D

��VWW\�HUDVH�
A+


WVHW���SRVWDYL�SDUDPHWUH�WHUPLQDOD��VWDULMD�YDULMDQWD�

��WVHW��H
A"


F



6��������

,]DEUDQH�QDUHGEH
7HUPLQDO����

FOHDU���EULVDQMH�WHUPLQDOVNRJ�HNUDQD

��FOHDU



6��������

,]DEUDQH�QDUHGEH
1H�VPHWDM

ELII���REDYLMHVWL��LOL�QHPRM��R�GRODVNX�SRãWH

��ELII

��ELII�Q

PHVJ���GRSXVWL��LOL�]DEUDQL��SRUXNH��ZULWH��WDON�

��PHVJ

��PHVJ�Q



6��������

,]DEUDQH�QDUHGEH
.RULVQLFL

XVHUV���LVSLãL�NRULVQLNH�NRML�VX�XãOL�X�VXVWDY

��XVHUV

F



6��������

,]DEUDQH�QDUHGEH
.RULVQLFL����

ZKR���LVSLãL�NRULVQLNH�NRML�UDGH�X�VXVWDYX

��ZKR

Z���LVSLãL�NRULVQLNH�NRML�VX�XãOL�X�VXVWDY��WH�QHNH

SDUDPHWUH�R�QMLPD

��Z

F



6��������

,]DEUDQH�QDUHGEH
.RULVQLFL����

ORJQDPH���LVSLãL�LPH�NRULVQLND�þLMD�MH�XOD]QD�OMXVND

��ORJQDPH

ZKR�DP�L���WNR�VDP�MD"

��ZKR�DP�L

F



6��������

,]DEUDQH�QDUHGEH
.RULVQLFL����

ZKRDPL���WNR�VDP�MD�]DSUDYR"�

��ZKRDPL

LG���LVSLãL�PRM�LGHQWLWHW

��LG

F



6��������

,]DEUDQH�QDUHGEH
.RULVQLFL����

ILQJHU���LVSLãL�LQIRUPDFLMH�R�QHNRP�NRULVQLNX

��ILQJHU��O�GREULVD#MDJRU�VUFH�KU

��FDW�a��SODQ

��FDW�a��SURMHFW

F



6��������

,]DEUDQH�QDUHGEH
.RULVQLFL����

FKIQ���SURPLMHQL�PRMH�ILQJHU�LQIRUPDFLMH

��FKIQ

��SDVVZG��J



6��������

,]DEUDQH�QDUHGEH
6XVWDY

XQDPH���LVSLãL�SRGDWNH�R�VXVWDYX

��XQDPH��D

F



6��������

,]DEUDQH�QDUHGEH
6XVWDY����

KRVWQDPH���LVSLãL�LPH�UDþXQDOD

��KRVWQDPH

GRPDLQQDPH���LVSLãL�GRPHQX�NRMRM�SULSDGD�UDþXQDOR

��GRPDLQQDPH



6��������

,]DEUDQH�QDUHGEH
'LVN

TXRWD���LVSLãL�PRMH�GLVNRYQR�RJUDQLþHQMH

L�WUHQXWQR�]DX]Hü H

��TXRWD��Y

F



6��������

,]DEUDQH�QDUHGEH
'LVN����

GX���LVSLãL�EURM�EORNRYD�NRMH�]DX]LPD�QHND�GDWRWHND

LOL�GLUHNWRULM

��GX��V

��GX��VN�


��GX��D

F



6��������

,]DEUDQH�QDUHGEH
'LVN����

GI���LVSLãL�VWDWXV�GLVND�SR�ILOH�V\VWHPLPD

��GI��N



6��������

,]DEUDQH�QDUHGEH
7NR��NDGD�L�ãWR"

ODVW���LVSLãL�SRVOMHGQMH�XOD]H�X�VXVWDY

��ODVW��86(5�_�KHDG

ODVWFRPP���LVSLãL�SRVOMHGQMD�L]YR HQMD�QDUHGEL

��ODVWFRPP�PDLO�_�KHDG



6��������

,]DEUDQH�QDUHGEH
9ULMHPH

GDWH���LVSLãL�WHNXü H�YULMHPH

��GDWH

FDO���SULNDå L�NDOHQGDU

��FDO

F



6��������

,]DEUDQH�QDUHGEH
9ULMHPH����

FDOHQGDU���SRGVMHWL�PH�QD�QHãWR

��FDW�!�a�FDOHQGDU

6HS���NXSL�FYLMHFH�

�����QHYHQ

A'

��FDOHQGDU



6��������

,]DEUDQH�QDUHGEH
%URMHYL

EF���DULWPHWLþNR�UDþXQDQMH

��EF��O

����

A'

XQLWV���SUHWYRUL�MHGQX�YHOLþLQX�X�GUXJX

��XQLWV



6��������

,]DEUDQH�QDUHGEH
'DWRWHNH

GLUQDPH���LVSLãL�LPH�GDWRWHNH�GR�SRVOMHGQMHJ�]QDND��

��GLUQDPH�a�MXWUR

EDVHQDPH���LVSLãL�LPH�GDWRWHNH�RG�SRVOMHGQMHJ�]QDND��

��EDVHQDPH�a�MXWUR

F



6��������

,]DEUDQH�QDUHGEH
'DWRWHNH����

XPDVN���QRYH�GDWRWHNH�VWYDUDM�VD�]DGDQLP�GR]YRODPD

��XPDVN

��XPDVN����

F



6��������

,]DEUDQH�QDUHGEH
'DWRWHNH����

WRXFK���SURPLMHQL�YULMHPH�SURPMHQD�GDWRWHND�X�VDGDãQMH

� DFFHVV�WLPH��DWLPH�
� PRGLILFDWLRQ�WLPH��PWLPH�
� WLPH�RI�ODVW�ILOH�VWDWXV�FKDQJH��FWLPH�

��WRXFK�MXWUR

��WRXFK�QHZ



6��������

,]DEUDQH�QDUHGEH
,]YR HQMH�QDUHGEH

WLPH���L]PMHUL�YULMHPH�SRWUHEQR�]D�L]YR HQMH�QDUHGEH

��WLPH�MXWUR

���ELQ�WLPH�MXWUR



6��������

,]DEUDQH�QDUHGEH
6SUHPDQMH�VWDQGDUGQRJ�L]OD]D

WHH���VSUHPL�VWDQGDUGQL�L]OD]�X�GDWRWHNX

X]�GDOMQMH�VODQMH�QD�WHUPLQDO

��OV�_�WHH�PRMHBGDW

F



6��������

,]DEUDQH�QDUHGEH
6SUHPDQMH�VWDQGDUGQRJ�L]OD]D����

VFULSW���VSUHPDM�VWDQGDUGQL�L]OD]�X�GDWRWHNX

X]�RWYDUDQMH�QRYH�OMXVNH

��VFULSW�ORJ

��OV��

��FDW��ORJLQ

��A'

��YL�ORJ

��MRH��DVLV�ORJ



6��������

,]DEUDQH�QDUHGEH
3URQDODå HQMH�GDWRWHND

ILQG���SURQD L�GDWRWHNH

��ILQG����QDPH�

ROG

��W\SH�I�?

�SULQW��H[HF�FDW�^`�?�



6��������

,]DEUDQH�QDUHGEH
6DGUå DM�GDWRWHND

ILOH���LVSLãL�SULEOLå QR�WLS�GDWRWHNH

��ILOH�


OLQH���SURþLWDM�MHGQX�OLQLMX

��FDW��ORJLQ�_�OLQH

F



6��������

,]DEUDQH�QDUHGEH
6DGUå DM�GDWRWHND����

KHDG���LVSLãL�SUYH�OLQLMH�GDWRWHND

��KHDG����ZHOFRPH�PVJ

WDLO���LVSLãL�]DGQMH�OLQLMH�GDWRWHND

��WDLO����ZHOFRPH�PVJ

��WDLO����ZHOFRPH�PVJ

��WDLO��U�ZHOFRPH�PVJ F



6��������

,]DEUDQH�QDUHGEH
6DGUå DM�GDWRWHND����

RG���LVSLãL�VDGUå DM�GDWRWHNH�NDR�E\WHRYH

��RG��ORJLQ

��RG��F�ZHOFRPH�PVJ�_�OHVV

ZF���L]EURML�OLQLMH��ULMHþL�L�]QDNRYH

��ZF�ZHOFRPH�PVJ

F



6��������

,]DEUDQH�QDUHGEH
6DGUå DM�GDWRWHND����

FPS���XVSRUHGL�GYLMH�GDWRWHNH

��FPS��ORJLQ�ORJLQ

GLII���XVSRUHGL�GYLMH�GDWRWHNH

L�LVSLãL�UD]OLNH�DNR�VX�WHNVWXDOQH

��GLII��U�ELQ��



6��������

,]DEUDQH�QDUHGEH
3URPMHQD�VDGUå DMD�GDWRWHND

JUHS���WUDå L�X]RUDN�X�GDWRWHFL

��IJUHS��O��ORJLQ

��JUHS��O��ORJLQ

��JUHS�
AV��
��ORJLQ

��JUHS�
H�
I�
��ORJLQ

��HJUHS�
?�_VHW
��ORJLQ



6��������

,]DEUDQH�QDUHGEH
7HNVWRYL

WU���SUHEDFL�]QDNRYH

��WU�D�]�$�=���ZHOFRPH�PVJ

VHG���OLQLMVNL�XUH LYDþ

��VHG�
V���
��J
��ORJLQ�!�ORJLQ�VHG

F



6��������

,]DEUDQH�QDUHGEH
7HNVWRYL����

VSHOO���SURQD L�JUHãNH�X�SLVDQMX

��VSHOO�ZHOFRPH�PVJ

��VSHOO

FHQWHU

FHQWUH

A'

F



6��������

,]DEUDQH�QDUHGEH
7HNVWRYL����

VRUW���VRUWLUDM�WHNVWXDOQH�GDWRWHNH

��VRUW�ZHOFRPH�PVJ

��VRUW�������ZHOFRPH�PVJ��R�ZHOFRPH�VRUW

XQLT���QD L�OLQLMH�NRMH�VH�SRQDYOMDMX�X�VRUWLUDQRM�GDWRWHFL

��XQLT�ZHOFRPH�VRUW

F



6��������

,]DEUDQH�QDUHGEH
7HNVWRYL����

H[SDQG���7$%�RYH�]DPLMHQL�UD]PDFLPD

��H[SDQG�ZHOFRPH�PVJ�!�ZHOFRPH�H[SDQG

XQH[SDQG���UD]PDNH�]DPLMHQL�7$%�RYLPD

��XQH[SDQG�ZHOFRPH�H[SDQG�!�?

ZHOFRPH�XQH[SDQG

F



6��������

,]DEUDQH�QDUHGEH
7HNVWRYL����

IPW���IRUPDWLUDM�WHNVW

��IPW�ZHOFRPH�PVJ

IROG���UD]ORPL�OLQLMH

��IROG�����ZHOFRPH�PVJ

F



6��������

,]DEUDQH�QDUHGEH
7HNVWRYL����

QO���REURMþL�OLQLMH

��QO�ZHOFRPH�PVJ

SU���SULSUHPL�GDWRWHNH�]D�LVSLV

��SU�ZHOFRPH�PVJ�_�OHVV



6��������

,]DEUDQH�QDUHGEH
/RPOMHQMH�GDWRWHND

VSOLW���UD]ORPL�GDWRWHNH�X�PDQMH

��VSOLW��E�����ORJLQ

��VSOLW��O���ZHOFRPH�PVJ�ZHO�V

FVSOLW���UD]ORPL�GDWRWHNH�X�PDQMH��RYLVQR�R�NRQWHNVWX

��FVSOLW��N��ORJLQ��VHW��
^���`


��FVSOLW��N��I�ZHO�F�ZHOFRPH�PVJ�?


�A����
�
^���`




6��������

,]DEUDQH�QDUHGEH
6SDMDQMH�GDWRWHND

SDVWH���VSRML�RGJRYDUDMXü H�OLQLMH�GDWRWHND

��SDVWH��V��G��?Q��ZHOFRPH�PVJ

F



6��������

,]DEUDQH�QDUHGEH
6SDMDQMH�GDWRWHND����

FRPP���QD L�OLQLMH�]DMHGQLþNH�GYMHPD�GDWRWHNDPD

��FDW�!�VRUW�

��D

��E

��D

A'

F



6��������

,]DEUDQH�QDUHGEH
6SDMDQMH�GDWRWHND����

��FDW�!�VRUW�

��E

��D

A'

��FRPP�VRUW��VRUW�

MRLQ���VSRML�GDWRWHNH�RYLVQR�R�]DMHGQLþNRP�SROMX

��MRLQ�VRUW��VRUW�



6��������

,]DEUDQH�QDUHGEH
3RQDYOMDQMH�QDUHGEL

[DUJV���SRQDYOMDM�QDUHGEX�QD�DUJXPHQWLPD

��OV�_�[DUJV��Q���WDLO���



6��������

,]DEUDQL�SRPRü QL�DODWL
3ULND]�WHNVWD

QURII���IRUPDWLUDQMH�GRNXPHQDWD

��FXW��F���ZHOFRPH�H[SDQG�!�ZHOFRPH�QURII

��YL�ZHOFRPH�QURII

�?��NRPHQWDU ��NRPHQWDU

�OO��� ��GXOMLQD�OLQLMH�QHND�MH���

F



6��������

,]DEUDQL�SRPRü QL�DODWL
3ULND]�WHNVWD����

�K\�� ��UDVWDYOMDM�ULMHþL

�K\�� ��QH�UDVWDYOMM�ULMHþL

�IL ��SXQL�OLQLMH

�QI ��QH�SXQL�OLQLMH

�DG ��UDYQDM�GHVQX�PDUJLQX

�QD ��QH�UDYQDM�GHVQX�PDUJLQX

F



6��������

,]DEUDQL�SRPRü QL�DODWL
3ULND]�WHNVWD����

��QURII�ZHOFRPH�QURII�_�PRUH

��QURII��PDQ��XVU�PDQ�PDQ��QURII���_�PRUH

��PRUH��XVU�PDQ�PDQ��QURII��

F



6��������

,]DEUDQL�SRPRü QL�DODWL
3ULND]�WHNVWD����

WEO���IRUPDWLUDQMH�WDEOLFD�]D�QURII

��FDW�!�WHO�WEO

�76

F�V

F�F

O�Q�

7HOHIRQVNL�LPHQLN

,PH��7HOHIRQ

F



6��������

,]DEUDQL�SRPRü QL�DODWL
3ULND]�WHNVWD����

SHUR���������

QH�]QDP�WNR������������

�7(

A'

��XQH[SDQG��D�WHO�WEO�!�WHO��WEO

��WEO�WHO
�WEO�_�QURII�_�PRUH

F



6��������

,]DEUDQL�SRPRü QL�DODWL
3ULND]�WHNVWD����

GHURII���PLFDQMH�QURII�VWUXNWXUD

��GHURII�ZHOFRPH�QURII



6��������

,]DEUDQL�SRPRü QL�DODWL
3ULND]�GRNXPHQDWD

3RVW6FULSW���MH]LN�]D�RSLV�WHNVWD��VOLND�����

D�SV���SUHWYRUL�$6&,,�WHNVW�X�36�IRUPDW

��D�SV��Q3�ZHOFRPH�PVJ�!�ZHOFRPH�SV

F



6��������

,]DEUDQL�SRPRü QL�DODWL
3ULND]�GRNXPHQDWD����

JV��*KRVW6FULSW����SULNDå L�YL]XDOQR�WHNVW

]DGDQ�X�36�IRUPDWX

��JV�ZHOFRPH�SV

JKRVWYLHZ���VXþHOMH�SUHPD�JV�X

��JKRVWYLHZ�ZHOFRPH�SV

F



6��������

,]DEUDQL�SRPRü QL�DODWL
3ULND]�GRNXPHQDWD����

7H;��MH]LN�]D�RSLV�VWUXNWXUD

QHRYLVQLK�R�XUH DMLPD�]D�SULND]

WH[���L]�GDWRWHNH�X�WH[�IRUPDWX

VWYRUL�GDWRWHNX�X�GYL�IRUPDWX

��WH[�VWRU\�WH[

F



6��������

,]DEUDQL�SRPRü QL�DODWL
3ULND]�GRNXPHQDWD����

SULNDå L�YL]XDOQR�WHNVW�]DGDQ�X�GYL�IRUPDWX

��[GYL�VWRU\�GYL



6��������

,]DEUDQL�SRPRü QL�DODWL
,QWHUSUHWHUL�RULMHQWLUDQL�QD�REUDGX

WHNVWXDOQLK�GDWRWHND

DZN���$KR��:HLQEHUJHU��.HUQLJKDQ

�SDWWHUQ�VFDQQLQJ�DQG�SURFHVVLQJ�ODQJXDJH�

��GX��V�
�_�QDZN�
^D� ��`�(1'�^SULQW�D`


F



6��������

,]DEUDQL�SRPRü QL�DODWL
,QWHUSUHWHUL��������

��FDW�!�FRPPHQW�QDZN

���a��A�QDUHGED ^�SULQWI������`

^�SULQW����`

A'

��QDZN��I�FRPPHQW�QDZN�QDUHGED VHW�?

�ORJLQ�!�ORJLQ�FRPPHQW

F



6��������

,]DEUDQL�SRPRü QL�DODWL
,QWHUSUHWHUL��������

��FDW�!�XQFRPPHQW�QDZN

^

LI������  �����		����a��A�QDUHGED��

VXE��A��������

SULQW

`

A'

��QDZN��I�XQFRPPHQW�QDZN�QDUHGED VHW�?

ORJLQ�FRPPHQW�!�ORJLQ�XQFRPPHQW

F



6��������

,]DEUDQL�SRPRü QL�DODWL
,QWHUSUHWHUL��������

SHUO���3UDFWLFDO�([WUDFWLRQ�DQG�5HSRUW�/DQJXDJH

��SHUO��H�
SULQW��SHUR?Q�


V�S���SUHWYRUL�VHG�VNULSWX�X�SHUO

��HFKR�
V���
��J
�D�S�!�ORJLQ�SHUO

��SHUO�ORJLQ�SHUO��ORJLQ

F



6��������

,]DEUDQL�SRPRü QL�DODWL
,QWHUSUHWHUL��������

D�S���SUHWYRUL�DZN�VNULSWX�X�SHUO

��D�S�FRPPHQW�QDZN�!�FRPPHQW�SHUO

��SHUO�FRPPHQW�SHUO�QDUHGED VHW��ORJLQ

��D�S�XQFRPPHQW�QDZN�!�XQFRPPHQW�SHUO



6��������

$UKLYH��YDQMVNH�MHGLQLFH
.RQYHU]LMD�IRUPDWD�GDWRWHND

GG���NRSLUDM�GDWRWHNH�X]�NRQYHU]LMX

��GG�LI ZHOFRPH�PVJ�RI ZHOFRPH�GG�?

FRQY XFDVH

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
.RQYHU]LMD�IRUPDWD�GDWRWHND����

XQL[�GRV���NRQYHUWLUDM�GDWRWHNH�L]�,62�IRUPDWD��?Q�

X�'26�IRUPDW��?U?Q�

��XQL[�GRV�ZHOFRPH�PVJ�ZHOFRPH�GRV

��YL�ZHOFRPH�GRV

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
.RQYHU]LMD�IRUPDWD�GDWRWHND����

GRV�XQL[���NRQYHUWLUDM�GDWRWHNH�L]�'26�IRUPDWD��?U?Q�

X�,62�IRUPDW��?Q�

��GRV�XQL[�ZHOFRPH�GRV�ZHOFRPH�XQL[

��GLII�ZHOFRPH�PVJ�ZHOFRPH�XQL[

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
.RQYHU]LMD�IRUPDWD�GDWRWHND����

XXHQFRGH���NRGLUDM�ELQDUQX�GDWRWHNX�X�$6&,,�REOLN

��XXHQFRGH�ZHOFRPH�GRV�ZHOFRPH�JOH�!�?

ZHOFRPH�XX

��PRUH�ZHOFRPH�XX

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
.RQYHU]LMD�IRUPDWD�GDWRWHND����

XXGHFRGH���RGNRGLUDM�SUHWKRGQR�XXHQFRGLUDQX�GDWRWHNX

��XXGHFRGH�ZHOFRPH�XX

��GLII�ZHOFRPH�PVJ�ZHOFRPH�JOH

��GLII�ZHOFRPH�GRV�ZHOFRPH�JOH



6��������

$UKLYH��YDQMVNH�MHGLQLFH
6Då LPDQMH�GDWRWHND

FRPSUHVV���NRPSUHVLUDM�GDWRWHNH

��FRPSUHVV�ZHOFRPH�PVJ

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
6Då LPDQMH�GDWRWHND����

]FDW���RGNRPSUHVLUDM�VDGUå DM�GDWRWHND�QD�VWGRXW

��]FDW�ZHOFRPH�PVJ�=

XQFRPSUHVV���RGNRPSUHVLUDM�GDWRWHNH

��XQFRPSUHVV��F�ZHOFRPH�PVJ�=

��XQFRPSUHVV�ZHOFRPH�PVJ�=

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
6Då LPDQMH�GDWRWHND����

J]LS���NRPSUHVLUDM�RGNRPSUHVLUDM�GDWRWHNH

��J]LS��K

��J]LS�ZHOFRPH�PVJ

��J]LS��FG�ZHOFRPH�PVJ�J]

��J]LS��G�ZHOFRPH�PVJ�J]

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
6Då LPDQMH�GDWRWHND����

]LS���SDNLUDM�X�DUKLYX

��]LS��K

��]LS�ZHOFRPH�]LS�ZHOFRPH�PVJ

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
6Då LPDQMH�GDWRWHND����

XQ]LS���RWSDNLUDM�L]�DUKLYH

��XQ]LS��K

��XQ]LS��O�ZHOFRPH�]LS

��XQ]LS��S�ZHOFRPH�]LS

��XQ]LS�ZHOFRPH�]LS

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
6Då LPDQMH�GDWRWHND����

SDFN���NRPSUHVLUDM�RGNRPSUHVLUDM�GDWRWHNH

��SDFN��I�ZHOFRPH�PVJ

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
6Då LPDQMH�GDWRWHND����

SFDW���RGNRPSUHVLUDM�VDGUå DM�GDWRWHND�QD�VWGRXW

��SFDW�ZHOFRPH�PVJ�]

XQSDFN���RGNRPSUHVLUDM�GDWRWHNH

��XQSDFN�ZHOFRPH�PVJ�]



6��������

$UKLYH��YDQMVNH�MHGLQLFH
$UKLYH

VKDU���DUKLYLUDM�NRULVWHü L�QDUHGEH�OMXVNH

��VKDU�ZHOFRPH�PVJ�!�ZHOFRPH�VKDU

��PY�ZHOFRPH�PVJ�ZHOFRPH�PVJ�ROG

��VK�ZHOFRPH�VKDU

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
$UKLYH����

WDU���DUKLYLUDM�GDWRWHNH

��WDU�FYI�ELQ�WDU�ELQ

��WDU�WYI�ELQ�WDU

��FG�ELQ

��WDU�[YI����ELQ�WDU

��FG���

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
$UKLYH����

��WDU�FYI�ELQ�WDU�a�ELQ

��WDU�WYI�ELQ�WDU

��WDU�[YZI�ELQ�WDU

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
$UKLYH����

FSLR���DUKLYLUDM�GDWRWHNH

��OV�ZHOFRPH�PVJ�_�FSLR��RF�!�?

ZHOFRPH�FSLR

��FSLR��LFWY���ZHOFRPH�FSLR

��PY�ZHOFRPH�PVJ�ZHOFRPH�PVJ�ROG

��FSLR��LF���ZHOFRPH�FSLR



6��������

$UKLYH��YDQMVNH�MHGLQLFH
%DFNXS

� ILOH�V\VWHPV��XIV��QIV��FGIV��KVIV������

IRUPDW���IRUPDWLUDM�GLVN

��IRUPDW

IGGLVN��IGIRUPDW��������IRUPDWLUDM�IORSS\�GLVNHWX

��IGIRUPDW F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
%DFNXS����

QHZIV���VWYRUL�XIV�ILOH�V\VWHP

��QHZIV��GHY�UIG�F

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
%DFNXS����

PRXQW���SRVWDYL�ILOH�V\VWHP�QD�GLUHNWRULM

��PRXQW

��PRXQW��GHY�IG�F��IORSS\

��PRXQW��U��W�FGIV��GHY�GVN�F�W�G�V��?

�FGURP

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
%DFNXS����

XPRXQW���VNLQL�ILOH�V\VWHP�V�GLUHNWRULMD

��XPRXQW��IORSS\��FGURP

VKRZPRXQW���LVSLãL�SRVWDYOMHQH�YDQMVNH�ILOH�V\VWHPH

��VKRZPRXQW��D

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
%DFNXS����

GXPS��XIVGXPS���DUKLYLUDM�ILOH�V\VWHP

��XIVGXPS��'��ORJLQ

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
%DFNXS����

UHVWRUH���RGDUKLYLUDM�ILOH�V\VWHP

��XIVUHVWRUH�WI��GHY�UIG�F

��XIVUHVWRUH�[I��GHY�UIG�F�?

��WHFDM�XQL[����ORJLQ

��XIVUHVWRUH�LI��GHY�UIG�F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH

� WUDNH

PW���PDQLSXODFLMD�PDJQHWVNLP�WUDNDPD

��PW��I��GHY�UPW��Q�UHZLQG

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH����

� GLVNHWH

ILOH�PDQDJHU��PDQLSXODFLMD�GDWRWHNDPD

X�JUDILþNRP�RNUXå HQMX

PWRROV��PDQLSXODFLMD�GDWRWHNDPD

VLPXOLUDQMHP�'26�QDUHGEL

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH����

PIRUPDW���IRUPDWLUDM�GLVNHWX

��PIRUPDW�D�

��IGIRUPDW��G

PODEHO���ODEHOLUDM�GLVNHWX

��PODEHO�D�

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH����

PGLU���LVSLãL�VDGUå DM�GLUHNWRULMD

��PGLU�D�

PPG���VWYRUL�GLUHNWRULM

��PPG�D�VSUHPL

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH����

PFG���SURPLMHQL�UDGQL�GLUHNWRULM

��PFG�D�VSUHPL

PNPDQLIHVW���VWYRUL�VNULSWX�]D�SRYUDW�81,;�RYLK�LPHQD

L]�'26�RYLK

��PNPDQLIHVW��ORJLQ�!�PDQLIHVW

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH����

PFRS\���NRSLUDM�GDWRWHNH

��PFRS\�ORJLQ�D�

��PFRS\��W��ORJLQ�PDQLIHVW�D��

PUHQ���SUHLPHQXM�GDWRWHNH

��PUHQ�D�ORJLQ�D�ORJLQ�W[W

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH����

PW\SH���LVSLãL�VDGUå DM�GDWRWHND

��PW\SH�D��[�ORJ

PDWWULE���SURPLMHQL�DWULEXWH�GDWRWHNDPD

��PDWWULE��K�D�ORJLQ

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH����

PGHO���L]EULãL�GDWRWHNH

��PGHO�D�ORJLQ

PUG���L]EULãL�GLUHNWRULMH

��PGHO�D��VSUHPL

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH����

HMHFW���L]EDFL�PHGLM�L]�YDQMVNH�MHGLQLFH

��HMHFW�IORSS\

��HMHFW�FGURP

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH�����

� PRGHPL��3&

]PRGHP��SULMHQRV�GDWRWHND

V]���SUHQHVL�GDWRWHNH�V�81,;�UDþXQDOD�QD�3&

��V]��K

��V]�ZHOFRPH�PVJ

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH�����

U]���SUHQHVL�GDWRWHNH�V�3&�D�QD�81,;�UDþXQDOR

��U]��K

��U]

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH�����

NHUPLW��SULMHQRV�GDWRWHND

NHUPLW��V���SUHQHVL�GDWRWHNH�V�81,;�UDþXQDOD�QD�3&

��NHUPLW��V�ZHOFRPH�PVJ

NHUPLW��U���SUHQHVL�GDWRWHNH�V�3&�D�QD�81,;�UDþXQDOR

��NHUPLW��U F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH�����

� SULQWHUL

OSU���GDM�SRVDR�SULQWHUX��SRãDOML�GRNXPHQW�QD�SULQWDQMH�

��OSU��3�SV�ZHOFRPH�SV

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH�����

OSF���PDQLSXOLUDM�SDUDPHWULPD�SULQWHUD

��OSF

OSF!�KHOS

OSF!�VWDW

OSF!�TXLW

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH�����

OSVWDW���LVSLãL�LQIRUPDFLMH�R�VWDWXVX�SULQWHUD

��OSVWDW

OST���LVSLãL�UHG�þHNDQMD�]D�SULQWHU

��OST

F



6��������

$UKLYH��YDQMVNH�MHGLQLFH
9DQMVNH�MHGLQLFH�����

OSUP���L]EULãL�SRVDR�NRML�þHND�X�UHGX�]D�SULQWHU

��OSUP�-2%



6��������

,QVWDODFLMD�DSOLNDFLMD
3URQDODå HQMH�DSOLNDFLMH��GRYODþHQMH

L�UDVSDNLUDYDQMH

��=DUFKLH��VX�]DUFKLH

��GO��I�IWS���IWS�FDUQHW�KU�SXE�WRROV�?

=DUFKLH�=DUFKLH?


��]FDW�=DUFKLH
�WDU�=�_�WDU�WYI��

��]FDW�=DUFKLH
�WDU�=�_�WDU�[I��



6��������

,QVWDODFLMD�DSOLNDFLMD
8SXWH�L�GRNXPHQWDFLMD

� UHDGPH��LQVWDOO��
�GRF�����

� UIF��UHTXHVW�IRU�FRPPHQW���SRWSXQL�RSLV�QHNRJ
VWDQGDUGD

��FG�=DUFKLH
>���@

��PRUH�>$�=@
�
LQVW


��FG�VUF



6��������

,QVWDODFLMD�DSOLNDFLMD
3RVWXSDN��RELþQR�

FRQILJXUH���SUHJOHGDM�VXVWDY�L�SRGHVL�SDUDPHWUH

]D�LQVWDOLUDQMH

����FRQILJXUH

F



6��������

,QVWDODFLMD�DSOLNDFLMD
3RVWXSDN����

0DNHILOH��PDNHILOH��RSLV�SDUDPHWDUD�]D�LQVWDOLUDQMH

��YL�0DNHILOH

&&��FF��JFF� ��SUHYRGLODF��FRPSLOHU�

�,���XVU�LQFOXGH� ��PMHVWR�GHNODUDFLMD�IXQNFLMD�]D
��SUHYRGLODF��LQFOXGH�

F



6��������

,QVWDODFLMD�DSOLNDFLMD
3RVWXSDN����

/'��OG��FF� ��SRYH]LYDþ�REMHNDWD�GRELYHQLK
��RG�SUHYRGLRFD�X�L]YRGOMLY�
��SURJUDP

�/���XVU�OLE� ��PMHVWR�ELEOLRWHND�IXQNFLMD�]D
��SRYH]LYDþ��OLEUDU\�

'(67',5��,167$//',5����� ��PMHVWR�LQVWDOLUDQMD�
��SURJUDPD

DOO���LQVWDOO������ ��]DGDYDQMH�DNFLMD
F



6��������

,QVWDODFLMD�DSOLNDFLMD
3RVWXSDN����

�/')/$*6 ��L]DEHUL�/')/$*6�SUHPD�XQDPH

�'(67',5 ��SURPLMHQL�'(67',5�X��^+20(`

�3,1*B352* ��L]DEHUL�3,1*B352*�SUHPD�XQDPH

F



6��������

,QVWDODFLMD�DSOLNDFLMD
3RVWXSDN����

PDNH���PDQLSXOLUDM�GDWRWHNRP�>0P@DNHILOH

� REUDWL�SDå QMX�QD�VHW�XLG�SURJUDPH�

U�VU�[U�[ ��SRNUHWDþ�SURJUDPD�LPD

��SULYLOHJLMH�YODVQLND�SURJUDPD
U�[U�VU�[ ��SRNUHWDþ�SURJUDPD�LPD

��SULYLOHJLMH�JUXSH�YODVQLND�SURJUDPD

��OV��O�CZKLFK�SLQJC F



6��������

,QVWDODFLMD�DSOLNDFLMD
3RVWXSDN����

PDNH��Q���SRJOHGDM�ãWR�EL�VH�GHVLOR�NRG�SRNUHWDQMD�PDNH

��PDNH��Q

��PDNH��Q�LQVWDOO

��PDNH��Q�FOHDQ

F



6��������

,QVWDODFLMD�DSOLNDFLMD
3RVWXSDN����

PDNH���SRNUHQL�GHIDXOWQX�DNFLMX

��PDNH

��PDNH�LQVWDOO

��a�ELQ�=DUFKLH��VX�]DUFKLH

��PDNH�FOHDQ

��UP�������=DUFKLH
�WDU�=



6��������

,QVWDODFLMD�DSOLNDFLMD
2WNODQMDQMH�JUHãDND

QDWMHUDM�PDNH�QD�SRQRYQL�UDG

��PDNH�FOHDQ

��PDNH

��WRXFK�
�F

��PDNH

F



6��������

,QVWDODFLMD�DSOLNDFLMD
2WNODQMDQMH�JUHãDND����

OLQW���SURYMHUL�OHNVLþNX�VWUXNWUXUX�&�NRGD

��HFKR�
PDLQ��^LQW�L�IRU�L ��L����L���?

�SXWV��SHUR���`
�!�SHUR�F

��OLQW�SHUR�F

��FF�SHUR�F

����D�RXW

F



6��������

,QVWDODFLMD�DSOLNDFLMD
2WNODQMDQMH�JUHãDND����

GE[��JGE���GHEXJJHU��SURQD L�ORJLþNX�JUHãNX

��FF��J�SHUR�F

��GE[�D�RXW

�GE[��KHOS

�GE[��OLVW��

�GE[��TXLW

F



6��������

,QVWDODFLMD�DSOLNDFLMD
2WNODQMDQMH�JUHãDND����

��FS�SHUR�F�SSHUR�F

��YL�SHUR�F

PDLQ��

^

LQW�L�

IRU�L ��L����L����

SXWV��SHUR���

`

A' F



6��������

,QVWDODFLMD�DSOLNDFLMD
2WNODQMDQMH�JUHãDND����

��FF��J�SHUR�F

��GE[�D�RXW

�GE[��VWRS�LQ�PDLQ

�GE[��UXQ

�GE[��QH[W

�GE[��SULQW�L

�GE[��TXLW

F



6��������

,QVWDODFLMD�DSOLNDFLMD
2WNODQMDQMH�JUHãDND����

FWUDFH���&�GHEXJJHU

��FWUDFH�SHUR�F�!�SHURBFWUDFH�F

��FF�SHURBFWUDFH�F

����D�RXW

F



6��������

,QVWDODFLMD�DSOLNDFLMD
2WNODQMDQMH�JUHãDND����

WUDFH��WUXVV��������SUDWL�VLVWHPVNH�SR]LYH

��WUXVV�D�RXW�_	�PRUH

LVSUDYND�JUHãNH

��YL�SHUR�F



6��������

,QVWDODFLMD�DSOLNDFLMD
8JD DQMH�DSOLNDFLMD

RSWLPL]LUDM�NRG

��FF��2�SHUR�F��R�SHUR

F



6��������

,QVWDODFLMD�DSOLNDFLMD
8JD DQMH�DSOLNDFLMD����

SURI���SULNDå L�YUHPHQVNH�SRGDWNH�R�RGYLMDQMX

VWUXNWXUD�SURJUDPD

��FF��S�SHUR�F

����D�RXW

��OV��O�PRQ�RXW

��SURI

F



6��������

,QVWDODFLMD�DSOLNDFLMD
8JD DQMH�DSOLNDFLMD����

SL[LH��WFRY��������SULNDå L�SRGDWNH�R�EURMX�SUROD]D

NUR]�VWUXNWXUH�SURJUDPD

��FF��[D�SHUR�F

��OV��O�SHUR�G

����D�RXW

��WFRY�SHUR�F

��OV��O�SHUR�WFRY

��PRUH�SHUR�WFRY

F



6��������

,QVWDODFLMD�DSOLNDFLMD
8JD DQMH�DSOLNDFLMD����

VWULS��OG��V����PDNQL�VXYLãQH�LQIRUPDFLMH�L]�SURJUDPD

��VWULS�SHUR



6��������

=DYUãHWDN�UDGD
5DþXQDOR��QL�MH�RJOHGDOR

��FG

��UP��UI���

��FS��HWF�VNHO��""
��

��H[LW



6��������

/LWHUDWXUD

� 8QL[�L�NDNR�JD�NRULVWLWL�
0DULR�äDJDU��.RULMDQGRO�
�����

� 8QL[�PUHå H�L�NRPXQLNDFLMH�
'DPLU�.LUDVLü ��(OHPHQW�
�����

� 81,;�X�SULPMHQL�
JUXSD�DXWRUD��=QDN�������

� /HDUQLQJ�WKH�81,;
2SHUDWLQJ�6\VWHP�
2¶5HLOO\�	�$VVRFLDWHV



6��������

âWR�GDOMH"
3UHRVWDOL�WHþDMHYL�]D
&$51HW�VLVWHP�LQå LQMHUH�

� 81,;�VLVWHPVND
DGPLQLVWUDFLMD��6���

� 7&3�,3��6���

� 6LVWHPVND�DGPLQLVWUDFLMD
PUHå QLK�DSOLNDFLMD��6���

� 6LJXUQRVW�UDþXQDOD�L
PUHå D��6���


