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V\VWHP\� ZDUWR�FL�� QDND]\� L� ]DND]\�� VZRMH� ]GHJHQHURZDQH� SRVWDZ\�� VSRVRE\
]DFKRZD�� L�PRGHOH�*\FLD��3RG�KDVáDPL�G�*QR�FL�GR�UHVSHNWRZDQLD�ÄSUDZ�F]áR�
ZLHND´�L�]DSRELHJDQLD�ÄNDWDVWURILH�KXPDQLWDUQHM´�IDNW\F]QLH�SRZRGXM��QDUXV]H�
QLH�W\FK�SUDZ��GRSURZDG]DM��GR�XU]HF]\ZLVWQLHQLD�WDNLHM�NDWDVWURI\��MDN�UyZQLH*
PDVRZHJR�OXGREyMVWZD��GHJUDGDFML�HNRQRPLF]QHM�� VSRáHF]QHM��SROLW\F]QHM��NXO�
WXURZHM� L� F\ZLOL]DF\MQHM� SRNRQDQ\FK� QDURGyZ�� 5yZQRF]H�QLH� PRFDUVWZD� ]D�
FKRGQLH�]GHF\GRZDQLH�SU]HFLZVWDZLDM��VL
�SUDNW\F]Q\P�]DVWRVRZDQLRP�ZDUWR�
�FLRZ\FK�� NRU]\VWQ\FK� GOD� OXG]NR�FL� QRZ\FK� RVL�JQL
ü� P\�OL� WHFKQLF]QR�
WHFKQRORJLF]QHM�L�VSRáHF]QHM��NWyUH�PRJá\E\�HIHNW\ZQLH�SU]\F]\QLü�VL
�GR�]DSR�
ELHJDQLD�QDUXV]HQLRP�SUDZ�F]áRZLHND�L�QLHGRSXV]F]HQLD�GR�]DLVWQLHQLD�NDWDVWUR�
I\�KXPDQLWDUQHM�

/XG]NR�ü�PD�SRZRG\�GR�REDZ\�R�VZ��SU]\V]áR�ü��:V]DN�Z�SD�VWZDFK�ND�
SLWDOLVW\F]Q\FK� PDP\� GR� F]\QLHQLD� ]� WRWDOQ\P� NU\]\VHP� ZDUWR�FL� PRUDOQ\FK
L� KXPDQLWDUQ\FK�� =RVWDá� ]OHNFHZD*RQ\� L� ]DQLHFKDQ\� PRUDOQR�KXPDQLWDUQ\
DVSHNW�F\ZLOL]DFML�WHFKQLF]QR�WHFKQRORJLF]QHM��NWyUD�IXQNFMRQXMH�Z�VSRVyE�Z\�
ELWQLH� GHVWUXNF\MQ\�� =DJUR*RQH� ]RVWDáR� VDPR� ELRORJLF]QH� LVWQLHQLH� OXG]NR�FL�
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:\SDF]RQH�]RVWDá\�]DVDG\�PRUDOQH��SROLW\F]QH��VSRáHF]QH��VRFMDOQH��NXOWXURZH
L�F\ZLOL]DF\MQH��:�VSRáHF]H�VWZDFK�NDSLWDOLVW\F]Q\FK�FRUD]�EDUG]LHM� GRFKRG]L
GR� JáRVX� ZV]\VWNR� WR�� FR� QLHPRUDOQH�� Z\SDF]RQH�� GHVWUXNW\ZQH�� QLHOXG]NLH�
HJRLVW\F]QH��]DNáDPDQH�L�IDáV]\ZH�±�SDQRV]��VL
�Uy*QRURGQH�Z\X]GDQH��SHUILG�
QH��Z\UDILQRZDQH�IRUP\�WHUURU\]PX�LQG\ZLGXDOQHJR��JUXSRZHJR�L�SD�VWZRZH�
JR��*UDELH*F]R��EH]OLWR�QLH�QLV]F]RQH�V��GREUD�PDWHULDOQH� L�NXOWXURZH��.U\]\V
HNRORJLF]Q\�SRZD*QLH�]DJUD*D�*\FLX�OXG]NLHPX�L�VWDZLD�SRG�]QDNLHP�]DS\WDQLD
PR*OLZR�ü� LVWQLHQLD� SU]\V]á\FK� SRNROH��� 'OD� RVL�JQL
FLD� SU]H]� ]DFKáDQQ\FK
NDSLWDOLVWyZ�GRUD(Q\FK�]\VNyZ�QLV]F]RQH�V��Z�VSRVyE�QLHIUDVREOLZ\�ERJDFWZD
SU]\URGQLF]H��:SURVW�QLHZ\REUD*DOQLH�QDUDVWD�]DNáDPDQLH�ZV]\VWNLFK��URGNyZ
PDVRZHJR� SU]HND]X�� SU]\F]\QLDM�F� VL
� W\P� GR� Z\SDF]DQLD�� LQIDQW\OL]DFML
L�]QLHZDODQLD�XP\VáyZ��SRVWDZ�L�]DFKRZD��]DUyZQR�RVyE�SRMHG\QF]\FK�MDN�L�FDá\FK
QDURGyZ�� 3RU]�GHN� SUDZQ\� XWUDFLá� VZ�� SHZQR�ü�� VWDELOQR�ü�� V]DFXQHN
L�VZ��PRF��JG\*�QDJLQDQ\�MHVW�Z�VSRVyE�GRZROQ\�RGSRZLHGQLR�GR�]DSRWU]HER�
ZD�� HOLW� U]�G]�F\FK�PRFDUVWZ� ]DFKRGQLFK�� 6\VWHP� SUDZQ\� SR]EDZLRQ\� ]RVWDá
VZ\FK�]DVDG� L� SRGVWDZ�HW\F]Q\FK��:LHOH� KLVWRU\F]QLH� VSUDZG]RQ\FK� NDQRQyZ
SUDZQ\FK�]RVWDáR�]DVW�SLRQ\FK�SU]H]�VXURJDW\�NRQLXQNWXUDOQH��PDáR�ZDUWR�FLR�
ZH��QLHJRGQH�VSRáHF]H�VWZ�F\ZLOL]RZDQ\FK�

&]áRZLHN�VWDá�VL
�SU]HGPLRWHP�NXSQD�L�VSU]HGD*\��MHVW�Z\VWDZLDQ\�QD�U\Q�
NDFK�ZVSyáF]HVQ\FK�QLHZROQLNyZ��&HORZR�X�PLHUFDQH�V��RVRE\�GRURVáH��D�QD�
ZHW�G]LHFL��DE\�PR*QD�E\áR�Z\NRU]\VWDü�LFK�RUJDQ\�GOD�SU]HV]F]HSLHQLD�FKRU\P
ERJDF]RP�OXE�LFK�SRWRPVWZX��JG\*�MHVW�WR�UyZQLH*�EL]QHV��NWyU\�SU]\QRVL�PRU�
GHUFRP�ROEU]\PLH�NRU]\�FL��0RFDUVWZD�]DFKRGQLH�Z�VSRVyE�DUELWUDOQ\�L�QLF]\P
QLHVNU
SRZDQ\� GRNRQXM�� SRGERMyZ�� JUDELH*\� L� ]QLHZROH�� VáDEV]\FK�PLOLWDUQLH
QDURGyZ��MH�OL�WR�W\ONR�RGSRZLDGD�LFK�SDUW\NXODUQ\P�LQWHUHVRP�

/
N�SU]HG�SU]\V]áR�FL���SRF]XFLH�EH]QDG]LHMQR�FL��QLHPRF\��RGRVREQLHQLD��SH�
V\PL]PX� SDUDOL*XMH� Z\]ZROH�F]H� SRF]\QDQLD� XFLVNDQ\FK� L� Z\]\VNLZDQ\FK� NODV
L� QDURGyZ�� 0LPR� WHJR� OXG]LH� SUDJQ�� ]DFKRZDü� VZ�� QLH]DZLVáR�ü� LQG\ZLGXDOQ�
L�QDURGRZ��� VZ��ZROQR�ü�� LQW\PQR�ü�� VZ�� VSHF\ILF]QR�ü�RE\F]DMRZ���NXOWXURZ�
L�F\ZLOL]DF\MQ���6SUDJQLHQL�V��VROLGDUQR�FL�]�LQQ\PL�OXG(PL�L�QDURGDPL��FKF��QR�
Z\FK��OHSV]\FK��GRVNRQDOV]\FK��D�QLH�JRUV]\FK�ZDUXQNyZ�VZHJR�LVWQLHQLD�

1DOH*\�ZL
F� GRNRQDü� UDG\NDOQHM� UHZDORU\]DFML� GRW\FKF]DVRZHJR� V\VWHPX
ZDUWR�FL�� ]DFKRZXM�F� SU]\� W\P� WH� ZDUWR�FL�� NWyUH� SHáQLá\� WUZDOH� SR]\W\ZQH
IXQNFMH� Z� *\FLX� MHGQRVWNRZ\P� L� VSRáHF]Q\P� L� UyZQRF]H�QLH� WU]HED� RGU]XFLü
]DUyZQR�VWDUH� MDN� L�QRZH�QHJDW\ZQH�� V]NRGOLZH� LGHDá\� L�Z]RUFH�SRVW
SRZDQLD
L� ]DFKRZD��� QLHNRU]\VWQH� GOD� MHGQRVWNL� L� GOD� FDá\FK� QDURGyZ�� GOD� OXG]NR�FL�
:V]DN�FKRG]L�R�XF]áRZLHF]HQLH�OXG]L� L�QDURGyZ�SRSU]H]�ZV]HFKVWURQQ��� WZyU�
F]��DNW\ZQR�ü�ZH�ZV]\VWNLFK�URG]DMDFK�SUDF\�IL]\F]QHM�L�XP\VáRZHM�

.U\]\V�SURVSRáHF]Q\FK�ZDUWR�FL�PRUDOQ\FK� L�KXPDQLWDUQ\FK�SRZLQLHQ�GR�
SLQJRZDü�GR�LQWHQV\ZQHJR�WZRU]HQLD�QRZHJR��GRVNRQDOV]HJR�V\VWHPX�ZDUWR�FL�
*G\*� MH�OL� QLH� ]RVWDQLH�XNV]WDáWRZDQ\� WDNL�QLH]E
GQ\�SRVW
SRZ\�QRZ\� V\VWHP
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ZDUWR�FL�� WR� OXG]LH�XWUDF�� UHV]WNL�ZLDU\�Z� VHQV� VZHJR� LVWQLHQLD��1RZD�SURVSR�
áHF]QD� PRUDOQR�ü�� QRZ\� GRVNRQDOV]\�� UHDOLVW\F]Q\�� NRQNUHWQ\� KXPDQL]P
VSU]\MDáE\�SU]\ZUyFHQLX�F]áRZLHF]H�VWZD�VDPHPX�VRELH��F]áRZLHND�F]áRZLH�
NRZL��F]áRZLHND�ZáDVQHPX�QDURGRZL��D�WDN*H�F]áRZLHND�FDáHM� OXG]NR�FL��-HG�
QDN*H� SRZLQLHQ� WR� E\ü� V\VWHP�ZDUWR�FL� ]GHF\GRZDQLH� GRVNRQDOV]\�� EDUG]LHM
SRVW
SRZ\�� DQL*HOL� WHQ�� MDNL� REHFQLH� RERZL�]XMH� Z� NDSLWDOLVW\F]Q\FK� VSRáH�
F]H�VWZDFK�

5HSUHV\MQH�SRF]\QDQLD�PRFDUVWZ�]DFKRGQLFK�]PLHU]DM��GR�]GRE\FLD�GRPL�
QDFML�QDG�FDá\P��ZLDWHP��6WDQRZL�WR�UHDOQH�]DJUR*HQLH�]DUyZQR�GOD�MHGQRVWHN�
MDN� L� GOD�ZLHOX� QDURGyZ� RUD]� GOD� FDáHM� OXG]NR�FL�� ,PSHULDOLVW\F]QH� DJUHV\ZQH
WHQGHQFMH� Z\SUDQH� V�� ]� ZV]HONLFK� ]DVDG� PRUDOQ\FK�� XWUDFLá\� RQH� MX*� GDZQR
UHV]WNL�KXPDQL]PX��:áD�QLH�GODWHJR�QLH]E
GQH�MHVW�XNV]WDáWRZDQLH�U]HF]\ZL�FLH
FHQQ\FK�Z]RUFyZ�L�LGHDáyZ�QRZHJR�KXPDQL]PX��NWyUH�JáRVLá\E\��*H��F]áRZLHN
GOD� F]áRZLHND� VWDQRZL� QDMZ\*V]�� ZDUWR�ü�� MHVW� JRG]LHQ� V]DFXQNX�� *H� E
G]LH
ZVSyáSUDFRZQLNLHP�� SU]\MDFLHOHP��ZVSyáWZyUF���PLáR�QLNLHP� L� REUR�F�� SUDZ�
G\��XRVRELHQLHP�QDMOHSV]\FK�FHFK�OXG]NLFK�

1RZ\�KXPDQL]P�SU]HVWU]HJD�SU]HG�PR*OLZR�FL��SRJU�*HQLD�VL
��ZLDWD�Z�EH]�
GHQQHM�SU]HSD�FL�DPRUDOQR�FL��SU]HG�NRQVHUZDW\]PHP�L�ZVWHF]QR�FL���SU]HG�FKD�
RVHP� HNRQRPLF]Q\P� L� QLHSRKDPRZDQ�� HNVSORDWDFM�� OXG]L� SUDF\� QDMHPQHM� RUD]
FDá\FK� QDURGyZ�� SU]HVWU]HJD� SU]HG�ZV]HONLPL� QHJDW\ZQ\PL�ZáD�FLZR�FLDPL� ND�
SLWDOLVW\F]Q\FK�VWRVXQNyZ�VSRáHF]Q\FK��1RZ\�KXPDQL]P�QDZRáXMH�GR�Z]PR*HQLD
NU\W\F]QHJR� VWRVXQNX�ZREHF� MDNLFKNROZLHN� SUyE� QDU]XFDQLD� VLá�� QRZ\FK� ]DERU�
F]\FK�SRU]�GNyZ�VSRáHF]QR�SROLW\F]Q\FK�R�]DEDUZLHQLX�JOREDOLVW\F]Q\P�

'OD� QRZHJR� KXPDQL]PX� QDMZ\*V]�� ZDUWR�ü� VWDQRZL� *\FLH� OXG]NLH�� *\FLH
JRGQH�� DILUPDW\ZQH�� NUHDW\ZQH�� GRVWDWQLH� L� V]F]
�OLZH�� 1RZ\� KXPDQL]P� SUD�
JQLH��DE\�SRVW
S�QDXNRZ\�� WHFKQLF]QR�WHFKQRORJLF]Q\�VáX*\á�GREUX� OXG]NLHPX�
SRP\�OQR�FL�FDáHM�OXG]NR�FL��DE\�VSU]\MDá�HIHNW\ZQHM�UHDOL]DFML�]DVDG\�VSUDZLH�
GOLZR�FL�VSRáHF]QHM��&KRG]L�R�WR��DE\�SUDZGD�SRZV]HFKQLH�]DZáDGQ
áD�OXG(PL�
DE\�XWUZDODá\� VL
� L� UR]NZLWDá\�JRGQH� WUH�FL� L��ZLDWáH� FHOH�*\FLD� OXG]NLHJR�� DE\
*\FLH�F]áRZLHND�QDELHUDáR�FRUD]�ZL
NV]HJR�VHQVX��1RZ\�KXPDQL]P�SUDJQLH��DE\
*\FLH� URG]LQQH� VSU]\MDáR� WURVNOLZHPX� L� SUDZHPX� Z\FKRZ\ZDQLX� SRWRPVWZD�
DE\�V]NRáD�VWDáD�VL
�PLHMVFHP�QDXF]DQLD�L�SU]HND]\ZDQLD�ZLHG]\��SU]\VZDMDQLD
XF]QLRP�ZáD�FLZ\FK�SRVWDZ��LGHDáyZ�Já
ERNR�PRUDOQ\FK�L�KXPDQLWDUQ\FK��DE\
ZSDMDáD� V]DFXQHN� GOD� SUDF\� L� WZyUF]\FK� SRF]\QD�� OXG]NLFK�� DE\� NV]WDáWRZDáD
SURVSRáHF]QLH� ]DDQJD*RZDQ�� RVRERZR�ü� PáRG]LH*\�� 6]NRáD� SRZLQQD� ]DV]F]H�
SLDü�PáRG]LH*\� RGUD]
� L� VSU]HFLZ�ZREHF� ZV]HONLFK� IRUP� IDáV]HUVWZD�� REáXG\�
]DNáDPDQLD��SU]HPRF\��]QLHZDODQLD��HNVSORDWDFML�L�FLHPL
*HQLD��6]NRáD�SRZLQQD
XF]XODü�XF]QLyZ�QD�ZV]HONLH�QLHEH]SLHF]H�VWZD�]DJUD*DM�FH�ELRORJLF]QHM�HJ]\�
VWHQFML�OXG]NLHM��QD�SUyE\�RJUDQLF]DQLD�ZROQR�FL�OXG]NLHM��QD�SRF]\QDQLD�KDPX�
M�FH�SRVW
SRZ\�UR]ZyM�OXG]NR�FL�

6XPLHQLH�OXG]NLH�SRW
SLD�DJUHVM
��SU]HPRF��DPRUDOQH�]DFKRZDQLD��SU]HVW
S�
VWZD��PRUGHUVWZD�GRNRQ\ZDQH�]DUyZQR�SU]H]� MHGQRVWNL�� MDN� L�SD�VWZD��/XG]LH
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RV�G]DM�� VHSDUDW\]P�� EH]P\�OQR�ü�� RJUDQLF]DQLD� SUDZD� F]áRZLHND� GR� *\FLD
L� NRU]\VWDQLD� ]� SU]\VáXJXM�FHM� PX� ZROQR�FL� Z� MHM� ZLHORZ\PLDURZ\FK� SRVWD�
FLDFK��:�W\P�NRQWHN�FLH�SRMDZLDM��VL
�QRZH�XM
FLD��QRZH�SRWU]HE\��QRZH�G�*�
QR�FL� GR� WZyUF]HJR� NV]WDáWRZDQLD� VSUDZLHGOLZ\FK� VWRVXQNyZ� PL
G]\OXG]NLFK
PL
G]\�QDURGDPL��PL
G]\QDURGRZHJR�V\VWHPX�SUDZQHJR�JZDUDQWXM�FHJR�UyZ�
QRSUDZQR�ü�ZV]\VWNLFK�OXG]L��QDURGyZ�L�UDV��&KRG]L�R�XPDFQLDQLH�OXG]NLHM�VR�
OLGDUQR�FL��JRGQR�FL�RUD]�VWZDU]DQLH�VSU]\MDM�F\FK�ZDUXQNyZ�GOD�GDOV]HJR�SR�
VW
SRZHJR�UR]ZRMX�Uy*QRURGQ\FK�G]LHG]LQ�*\FLD�VSRáHF]QHJR�L�LQG\ZLGXDOQHJR�
GOD�GRVNRQDOHQLD�PRUDOQHJR�L�GXFKRZHJR��GOD�SRJá
ELDQLD�L�SRV]HU]DQLD�KXPD�
QL]PX�Z�VWRVXQNDFK�PL
G]\OXG]NLFK�

1RZ\� KXPDQL]P� SRVWXOXMH� UHDOL]DFM
� WDNLFK� ZDUWR�FL�� MDN�� *\FLH� OXG]NLH�
SUDF
��ZROQR�ü�� UyZQR�ü�� SRNyM��PRUDOQR�ü�� DNW\ZQR�ü�� V]DFXQHN� L� UyZQRF]H�
�QLH� ]� W\P� SU]H]Z\FL
*DQLH� HJRL]PX�� ]DERUF]R�FL�� DJUHV\ZQR�FL�� QLHQDZL�FL�
]DZáDV]F]DQLD�GRE\WNX�LQQ\FK�OXG]L�L�QDURGyZ��EH]SUDZLD��VDPRZROL��FLHPL
*H�
QLD��Z\EXMDáHJR�KHGRQL]PX��EH]P\�OQHJR�NRQVXPSFMRQL]PX��1RZ\�KXPDQL]P
DILUPXMH� ZV]\VWNLH� ZDUWR�FL� OXG]NLH� ]DSHZQLDM�FH� ZROQH� L� OHSV]H� *\FLH�� QLH�
XVWDQQH�GRVNRQDOHQLH�]DVDG�PRUDOQ\FK�L�Z]URVW�F]áRZLHF]H�VWZD�

7\ONR�OXG]LH��ZLDWOL�V��Z�VWDQLH�XSRZV]HFKQLDü�V]ODFKHWQH� LGHH� L�ZDUWR�FL�
SU]\�F]\P�WZRU]HQLH�L�NRG\ILNDFMD�QRZHJR�KXPDQL]PX�F]\QL�LFK�U]HF]\ZL�FLH
V]ODFKHWQ\PL��

3U]HáR*\á�]�M
]\ND�VHUEVNR�FKRUZDFNLHJR�+HQU\N�3LVDUHN
:\lhj�j_adh�djblbq_kdb�hp_gb\Z_l�]mfZggu_�b^_Zeu�]hkih^kl\mxsb_
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lb\h^_ckl\by� Ä]mfZgblZjghc� dZlZkljhn_´�� hgb� nZdlbq_kdb� mkbe_ggh
kh^_ckl\mxl� _z� j_ZebaZpbb� g_� lhevdh� m� k_[y�� gh� b� \� ih^qbgzgguo� bf
kljZgZo�� YjdZy� ^_nhjfZpby� ]mfZgguo� h[jZaph\� ^he`gZ� fh[bebah\Zlv
ijhlb\gbdh\�[mj`mZaghc�b^_heh]bb�d�kha^Zgbx�gh\hc��ijhlb\hiheh`ghc�
[he__�kh\_jr_gghc��^_ckl\bl_evgh�]mfZgghc�kbkl_fu�p_gghkl_c�
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