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8QLYHUVLWDWHD�7HKQLFD�D�0ROGRYHL�

1R܊LXQHD�GH�QDQRSDUWLFXOă�VDX�QDQRWHKQRORJLH�D�DSăUXW�DFXP����DQL��,QWHUHVXO�VSRULW�ID܊ă�GH�
PDWHULDOHOH� QDQRGLPHQVLRQDOH� V�D� LQWHQVLILFDW� RGDWă� FX� GHVFRSHULUHD� XQRU� SURSLHWă܊L� IL]LFH� GLIHULWH� GH�
PDWHULDOHOH�YROXPHWULFH��2�FRQVHFLQ܊ă�D��FRQVWUkQJHULL�D�FHO�SX܊LQ�XQHL�GLPHQVLXQL�JHRPHWULFH�D�XQXL�VLVWHP�
HVWH�VFKLPEDUHD�SURSLHWă܊LORU�RSWLFH��PDJQHWLFH܈�L�HOHFWULFH�D�VXEVWDQ܊HL��$VWIHO��Fă�SULQ�YDULD܊LD�QHFRQVLGHUDELOă�
D�PăULPLORU�XQXL�QDQRFULVWDO�VH�SRW�YDULD�GUDVWLF�SURSLHWă܊LOH�IL]LFH�D�QDQRFULVWDOHORU��D�VSRULW�DWHQ܊LD�PHGLXOXL�
DFDGHPLF�FkW܈�L�D�ILQDQ܊ăULORU�vQ�DFHVW�GRPHQLX��ÌQVă�vQDLQWH�GH�D�DSOLFD�DFHVWH�VWUXFWXUL�HVWH�QHFHVDU�VWXGLXO�
DFHVWRU�QDQRFULVWDOH�FkW܈�L�GHWHUPLQDUHD�PHWRGHORU�GH�VLQWH]ă���

1DQRSDUWLFXOă�SRDWH�IL�QXPLW�XQ�VLVWHP��'�DL�FăUXL�PăULPL�VXQW�FXSULQVH�vQWUH܈���L�����QP��ÌQVă�DFHDVWă�
GHILQLUH�DU�IL�JUH܈LWă�SHQWUX�Fă�GLIHULWH�VXEVWDQ܊H�DX�GLIHULWH�PăULPL�OD�FDUH�VH�PDQLIHVWă�HIHFWHOH�FXDQWLFH�GH�
PăULPH��'LQ� SXQFW� GH� YHGHUH� D�PHFDQLFLL� FXDQWLFH�� R� IRUPXODUH� FRQFUHWă� FDUH� DU� GHOLPLWD� XQ� VLVWHP� ]HUR�
GLPHQVLRQDO�GH�XQXO�ILQ��VH�QXPHVF�SXQFWH�FXDQWLFH�RULFH�FULVWDO�GH�VHPLFRQGXFWRU�DL�FăUXL�PăULPL�JHRPHWULFH�
VXQW�FRQVWUkQVH� vQ� WRDWH� WUHL�GLPHQVLXQL�JHRPHWULFH�SkQă�OD�PăULPL�FRPHQVXUDELOH�FX� OXQJLPHD�GH�XQGă�GH�
%URJOLH��3XQFWHOH�FXDQWLFH�FRORLGDOH�VXQW�FULVWDOH�FX�PăULPLOH�FXSULQVH�vQWUH��������QP܈�L�FRQ܊LQ�GH�OD������OD�
������DWRPL��FUHDWH�vQ�ED]ă�GH�VHPLFRQGXFWRUL�DQRUJDQLFL��H[��&G6H��=Q6��&G7H��3E6��,Q3��HWF��܈�L�GH�UHJXOă�
VXQW�DFRSHUL܊L�FX�XQ�VWUDW�GH�VWDELOL]DWRU�GLQ�UDGLFDOL�RUJDQLFL��(IHFWXO�FXDQWLF�GH�PăULPH�LQGXFH�VFKLPEDUHD�
GLDJUDPHL� HQHUJHWLFH� D� XQXL� SXFW� FXDQWLF�� 'DFă� OD� XQ� VHPLFRQGXFWRU� YROXPHWULF� VH� REVHUYă� R� GLDJUDPă�
HQHUJHWLFă�FRQWLQXă�DWXQFL�OD�SXQFWHOH�FXDQWLFH�GLDJUDPD�HQHUJHWLFă�SUH]LQWă�XQ�VHW�GH�OLQLL��FX�GLVWDQ܊D�vQWUH�
HOH� GH� K����PG���� XQGH� G� ��PăULPHD� QDQRFULVWDOXOXL��$VHPăQăWRU� DWRPLORU�� OD� FDUH� WUDQ]L܊LLOH� vQWUH� QLYHOHOH�
HQHUJHWLFH�D�SXUWăWRULORU�GH�VDUFLQă�GXF�OD�JHQHUDUHD�VDX�DEVRUE܊LD�XQXL�IRWRQ��$VWIHO��GLDJUDPD�HQHUJHWLFă�D�
XQXL�DWRP�GH�KLGURJHQ�HVWH�DVHPăQăWRDUH�FX�FHD�D�XQXL�SXQFW�FXDQWLF��ILJ���܈�L�DFHDVWă�DVHPăQDUH�D�IRVW�R�
SUHPLVă�FD�SXQFWHOH FXDQWLFH�Vă�VH�QXPHDVFă�DWRPL�DUWLILFLDOL��

)LJXUD����'HSHQGHQ܊D�GHQVLWă܊LL�VWăULORU�GH�HQHUJLH�D�VXEVWDQ܊HORU�GH��GLPHQVLXQL��'����'�
���������������������������
�
� 3XQFWH�FXDQWLFH�FRORLGDOH�SRW�IL�FODVLILFDWH�GXSă�FkWHYD�FULWHULL�GH�ED]ă��FRPSR]L܊LH��PăULPH܈�L�IRUPă��
'LQ� SXQFW� GH� YHGHUH� SUDFWLF�� SULPXO� LQWHUHV� SH� FDUH� vO� SUH]LQWă� SXQFWHOH� FXDQWLFH� VHPLFRQGXFWRDUH� HVWH�
OXPLQHVFHQ܊D�� &RPSR]L܊LD� QDQRFULVWDOXOXL� GHWHUPLQă� �L܈ SURSLHWă܊LOH� DFHVWXLD�� ÌQ� GHSHQGHQ܊ă� GH� WLSXO�



���
�

VHPLFRQGXFWRUXOXL�� ILH� FX� EDQGă� LQWHU]LVă� ODUJă�� vQJXVWă� VDX� FX� EDQGă�PHGLH�� QDQRFULVWDOHOH� YRU�PDQLIHVWD�
OXPLQHVFHQ܊ă�OD�DQXPLWH�OXQJLPL�GH�XQGă��6HPLFRQGXFWRULL�FX�EDQGă�LQWHU]LVă�ODUJă��7L2����6Q2��v܈L�PDQLIHVWă�
OXPLQHVFHQ܊D� vQ�GLDSD]RQXO�89��6HPLFRQGXFWRULL� FX�EDQGă�PHGLH��GLQ�JUXSD�$�%�� ��%�$�L܈ v܈L�PDQLIHVWă�
OXPLQHVFHQ܊D� vQ�GLDSD]RQ�YL]LELO��SH�FkQG� VHPLFRQGXFWRULL� FX�EDQGă� LQWHU]LVă� vQJXVWă��GLQ�JUXSD�$�%��� DX�
OXPLQHVFHQ܊D�vQ�GLDSD]RQXO�,5�DSURSLDW��ILJ�����

�������������)LJXUD���9DULD܊LD�Oă܊LPLL�EHQ]LL�LQWHU]LVH�D�VHPLFRQGXFWRULORU�FX�EHQ]L�ODUJL��PHGLL܈�L�VXE܊LUL>�@���
�
� )RUPD�QDQRFULVWDOXOXL�GLFWHD]ă�GUDVWLF�SURSLHWă܊LOH�DFHVWXLD���
3XQFWH�FXDQWLFH�VIHULFH���FHOH�PDL�GHV�vQWkOQLWH�QDQRVWUXFWXUL��0HWRGD�GH�VLQWH]ă�D�SXQFWHORU�FXDQWLFH�VIHULFH�H�
VLPSOă�GHFL�RFXSă�PDUHD�PDMRULWDWH�D�QDQRFULVWDOHORU�RE܊LQXWH���
1DQRFULVWDOH�HOLSVRLGDOH���6XQW�QDQRFULVWDOH�LQWLQVH�GH�D�OXQJXO�XQHL�GLUHF܊LL��&RHILFLHQWXO�GH�HOLSWLFLWDWH��GH�
UHJXOă��HVWH�FXSULQV�vQWUH��������
1DQRFULVWDOH� GH� IRUPH� FRPSOLFDWH� �� ©VWHDª�� ©FXELFăª�� ©WHWUDHGULFăª�� VXQW� QDQRFULVWDOH� JUHX� GH� RE܊LQXW��
$SOLFD܊LLOH�DFHVWRU�FULVWDOH�H�JUHX�GH�SUH]LV�vQVă�OD�PRPHQWXO�DFWXDO�HOH�SUH]LQWă�LQWHUHV�vQ�FDOLWDWH�GH�FRPXWDWRUL�
PROHFXODUL܈�L�vQ�PDUH�SDUWH�LQWHUHV�SHQWUX�PHGLXO�DFDGHPLF>���@��
� $VHPăQăWRU�VHPLFRQGXFWRULORU�YROXPHWULFL��QDQRFULVWDOHOH�FRORLGDOH�SRW�IRUPD�KHWHURVWUXFWXUL��XQGH�
FRPSR]L܊LD�XQXL�SXQFW�FXDQWLF�SUH]LQWă�XQ�VDQGZLVK�GLQ�GRL�VHPLFRQGXFWRUL�FX�EHQ]L�LQWHU]LVH�GH�GLIHULWH�Oă܊LPL�
���@�<HL܊L�XQ�UDGLFDO�RUJDQLF�VDX�DQRUJDQLF�SHQWUX�VWDELOL]DUHD�VXSUDIH܈
/D� IHO�D� IRVW�SRVLELOă�GRSDUHD�QDQRFULVWDOHORU�FX� LRQL�DL�PHWDOHORU�GH� WUDQ]L܊LH��$VWIHO��JHRPHWULD�FULVWDOXOXL�
UăPkQH� DFHLD܈L� GDU� VH� VFKLPEă� QXPDL� SURSLHWă܊LOH� IL]LFH� D� QDQRFULVWDOXOXL�� 3ULPXO� SDUDPHWUX� FDUH� SRDWH� IL�
REVHUYDW�HVWH�GHSODVDUHD�PD[LPXOXL�GH�OXPLQHVFHQ܊ă�GLQ�GRPHQLXO�89�VSUH�,5�>����@���
� /XPLQHVFHQ܊D�SXQFWHORU�FXDQWLFH�FRORLGDOH�UHSUH]LQWă�R�SURSLHWDWH�GH�ED]ă�DO�DFHVWRU�QDQRFULVWDOLWH���
'HWHUPLQDUHD�PăULPLL�D�QDQRFULVWDOXOXL�OXPLQHVFHQW��GH�UHJXOă��VH�GHWHUPLQă�GLQ�PD[LPXULOH�GH�DEVRUE܊LH܈�L�
OXPLQHVFHQ܊ă��FDUH܈�L�FDUDFWHUL]HD]ă�HQHUJLD�GH�UHFRPELQDUH�D�H[FLWRQXOXL>�@��'HFL��VH�REVHUYă�Fă�SURSLHWă܊LOH�
RSWLFH�VH�PDQLIHVWă�FkW܈�L�OD�DEVRUE܊LH�DWkW܈�L�OD�WUDQVPLWDQ܊ă��vQVă�VSHFWUHOH�GH�OXPLQHVFHQ܊ă�VXQW�GHSODVDWH�VSUH�
GLDSD]RQXO� OXQJLPLORU� GH� XQGă�PDUL�� vQ� FRPSDUD܊LH� FX� VSHFWUHOH� GH� DEVRUE܊LH�� $FHVW� IHQRPHQ� VH� QXPH܈WH�
GHSODVDUH�6WRFNV܈�L�HVWH�JHQHUDW�GH�GRL�IDFWRUL���
În nanocristalele cu structur  KH[DJRQDO ��OD�WUDQ]L iile optice particip  diferite subzone cu goluri. �
O parte din energia absorbit  VH�SLHUGH�OD�PL carea termic  a moleculelor. �
� (QHUJLD� H[FLWRQXOXL� SRDWH� IXUQL]D� LQIRUPDWLH�GHVSUH� GLDPHWUXO� FULVWDOXOXL� vQVă�GH� UHJXOă� DFHDVWD�QX�
SUH]LQWă�PăULPHD�IL[ă��FăFL�H[FLWRQXO�HVWH�SULYLW�FD�R�HQHUJLH܈�L�QX�FD�XQ�FRUS�FX�PDUJLQL�GHILQLWH��8Q�DOW�DVSHFW�
FDUH� FRPSOLFă� GHWHUPLQDUHD� PăULPLORU� SXQFWHORU� FXDQWLFH� FRORLGDOH� HVWH� GLVWULEX܊LD� GXSă� PăULPH� D�
QDQRFULVWDOHORU��ÌQ�D܈D�FD]�VH�YD�FDOFXOD�QXPDL�GXSă�PD[LPXO��DVWIHO�H[FOX]kQG�HURULOH�LQGXVH�GH�QDQRFULVWDOHOH�
FX�PăULPL�GLIHULWH>�@���
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� 3XQFWHOH�FXDQWLFH�FRORLGDOH�DX�LQFHSXW�D�IL�LQWHUHVDQWH�GXSă�FH�vQ������&�%�0XUUD\�D�SURSXV�R�PHWRGă�
GH�VLQWH]ă�D�QDQRFULVWDOHORU�GH�&G6H�GLQ�VROX܊LH�FX�VXSUDVDWXUD܊LH�ORFDOă>�@��ÌQVă܈�WLLQ܊D�D�GH]YROWDW�R�PXO܊LPH�
GH�PHWRGH��FX�WRDWH�DFHVWHD�HOH�SRW�IL�GHOLPLWDWH�vQ�GRXă�FDWHJRULL���

í� 6LQWH]ă�vQ�VROYHQ܊L�QHSRODUL܈�L�VLQWH]ă�vQ�VROYHQ܊L�QHSRODUL���
í� 6LQWH]HOH�vQ�VROYHQ܊L�QHSRODUL�SRW�IL�UHDOL]DWH�vQ�VROYHQW�FX�WHPSHUDWXUă�vQDOWă�GH�ILHUEHUH�FDUH�YD�IL܈�L�

VWDELOL]DWRU�GH�UHDF܊LH���H[��7%32��7232���ÌQ�D܈D�FD]�SUHFXUVRULL�GH�UHDF܊LH�YRU�IL�GLPHWLO�GH�PHWDO���
723�;��; 6H��7H��6��HWF���

6LQWH]HOH�vQ�VROYHQW�LQHUW�FX�WHPSHUDWXUă�vQDOWă�GH�ILHUEHUH���XWLOL]DUHD�XQXL�VROYHQW�LQHUW��GH�H[HPSOX�GLIHQLOHWHU�
FX�XWLOL]DUHD�SUHFXUVRULORU�VWDELOL]DWRUL���
3URFHVXO�GH�IRUPDUH�D�XQXL�QDQRFULVWDO�LQFOXGH���SD܈L���

í� Nucleare                   �
í� Cre terea germenilor             �
í� Maturizarea Ostwald�

� 3URFHVXO� GH� QXFOHDUH� SUH]LQWă� XQ� SURFHV� VSRQWDQ�� FDUH� DSDUH� vQ� ]RQHOH� FX� VXSUDVDWXUD܊LH�� vQ� FDUH�
PROHFXOHOH�VDX�LRQLL�VXQW�FDSDELOL�Vă�VH�FULVWDOL]H]H�GHVLQHVWăWăWRU���1XFOHDUHD�RPRJHQă�HVWH�FDUDFWHUL]DWă�GH�
LQVWDELOLWDWHD� HQHUJHWLFă� D� VROX܊LHL� �L܈ WHUPRGLQDPLF� YLWH]D� GH� IRUPDUH� D� JHUPHQLORU� HVWH� SURSRU܈WLRQDOă�
VXSUDVDWXUD܊LHL� UHODWLYH�� � ,QWHUSUHWDUHD�SURFHVXOXL�GH�FUH܈WHUH� D�QDQRFULVWDOXOXL� vQ� VROX܊LL� FRORLGDOH�GHGXFH�R�
UHOD܊LHL�vQWUH�IRUPD�FULVWDOXOXL܈�L�HQHUJLHL�VXSUDIH܊HORU�DFHVWXLD��&RQIRUP�WHRULHL�GLIX]LHL�D�FUH܈WHULL�FULVWDOHORU��
SURFHVXO�GH�FUH܈WHUH�D�XQHL�PXFKLL�D�FULVWDOXOXL�DUH�ORF�FX�YLWH]ă�PDUH܈�L�GHSLQGH�QXPDL�GH�YLWH]D�GH�GLIX]LH��
'H�XQGH�UHLHVH�Fă�GDFă�SURFHVXO�HVWH�XQXO�GH�GLIX]LH�DWXQFL�SDUDPHWUXO�GH�ED]ă�SHQWUX�UHJXODUHD�DFHVWXLD�HVWH�
WHPSHUDWXUD��'XSă�FRQVXPDUHD�UHDFWDQ܊LORU�QDQRSDUWLFXOHOH�FUHVF�GLQ�FRQWXO�SDUWLFXOHORU�PDL�PLFL��$VWIHO�VH�
VFDGH�HQHUJLD�GH�VXSUDID܊ă�D�VLVWHPXOXL��$FHVW�SURFHV�VH�QXPH܈WH�PDWXUL]DUHD�2VWZDOG��$FHVW�SURFHV�DUH�XQ�
QHDMXQV��GDFă�HVWH�RSULW�SkQă�D�VH�WHUPLQD�DWXQFL�VH�RE܊LQH�R�GLVWULEX܊LH�PDUH�GXSă�PăULPH��3HQWUX�D�RE܊LQH�XQ�
YROXP�GH�QDQRFULVWDOH�FX�GLVWULEX܊LH�PLFă�HVWH�QHFHVDUă�UHDOL]DUHD�QXFOHăULL�GHWRQDQWH��$FHDVWD�VH�RE܊LQH�SULQ�
JUDGXO�vQDOW�GH�VXSUDVXSUDVDWXUDUH���
� 6LQWH]D� SXQFWHORU� FXDQWLFH� GLQ� VROX܊LL� DSRDVH�VROYHQ܊L� SRODUL�� SHUPLWH� VLQWH]D� QDQRFULVWDOHORU� OD�
WHPSHUDWXUL�PXOW�PDL�PLFL�GHFkW�vQ�FD]XO�VLQWH]HL�vQ�VROYHQ܊L�QHSRODUL��/D�ED]D�DFHVWXL�WLS�GH�UHDF܊LH�VWDX�UHDF܊LLOH�
GH�RE܊LQHUH�D��VăUXULORU�LQVROXELOH�GLQ�SUHFXUVRUL�VROXELOL���
� 8Q�DOW�DVSHFW�DO�PHWRGLFLORU�GH�VLQWH]ă�vO�SUH]LQ܊ă�LPSDFWXO�SXQFWHORU�FXDQWLFH��SUHFXUVRULORU��SURGX܈LORU�
GH�UHDF܊LH�DVXSUD�PHGLXOXL�vQFRQMXUăWRU��2�WHQGLQ܊ă�D�QDQRWHKQRORJLLORU�HVWH�vQORFXLUHD�PHWDOHORU�JUHOH�3E��&G��
+J��FX�DOWHOH�DOWHOH��VăUXULOH�FăURU�SUH]LQWă�XQ�QLYHO�PDL�PLF�GH�SHULFRO��8QXO�GLQ�PDWHULDOHOH�GH�SHUVSHFWLYă�
HVWH�=Q6�FDUH��vQ�GHSHQGHQ܊ă�GH�GRSDM܈�L�VWUDWXO�GH�RUJDQLFă�VWDELOL]DWRDUH�VXIHUă�R�GHSODVDUH�D�PD[LPXOXL�GH�
OXPLQHVFHQ܊ă�GLQ�89�vQ�GRPHQLXO�YL]LELO���
�

� )LLQG� PDWHULDOH� VHPLFRQGXFWRDUH�� SXQFWHOH� FXDQWLFH� v܊L� JăVHVF� DSOLFD܊LL� vQ� IRWRQLFă�� HOHFWURQLFă� �L܈
RSWRHOHFWURQLFă��3ULPD�DSOLFD܊LH�DO�DFHVWRU�VWUXFWXUL�DU�IL�FUHDUHD�GLVSR]LWLYHORU�OXPLQHVFHQWH��FX�OXQJLPL�GH�
��
XQGă� GLIHULWH��'RWDUHD� HOHPHQWHORU� IRWRYROWDLFH� FX� QDQRFULVWDOH� YD� SHUPLWH� ULGLFDUHD� UDQGDPHQWXOXL� DFHVWRU�
SDQRXUL��2�DOWă�SHUVSHFWLYă�HVWH�XWLOL]DUHD�vQ�FDOLWDWH�GH�FRORUDQ܊L�SHQWUX�GLIHULWH�DSOLFD܊LL��PDUFDUHD�KkUWLLORU�GH�
YDORDUH��XWLOL]DUHD�VROX܊LLORU�FRORLGDOH�GH�SXQFWH�FXDQWLFH�vQ�FDOLWDWH�GH�PHGLX�SHQWUX�ODVHUHOH�FX�PHGLX�OLFKLG��
HWF���
� 8Q�GRPHQLX�LQ�FDUH�DFHVWH�QDQRFULVWDOH�DU�DYHD�XQ�LPDSFW�EHQHILF�HVWH�ELRORJLD܈�L�PHGLFLQD��0ăULPLOH�
PLFL�D�SDUWLFXOHL�SHUPLWH�SăWUXQGHUHD�DFHVWHL�vQ�VLVWHPXO�YHQRV܈�L�FDSLODU�DO�RUJDQLVPXOXL��3ULPD�DSOLFD܊LH�HVWH�
GHSLVWDUHD� FHOXOHORU� FDQFHURDVH�� 1DQRFULVWDOHOH� LQWURGXVH� vQ� VLVWHPXO� YHQRV� DO� RUJDQLVPXOXL� YRU� DYHD� R�
FRQFHQWUD܊LH� PDL� PDUH� vQ� FHOXOHOH� FDQFHURDVH�� $FHDVWD� VH� H[SOLFă� SULQ� GH]YROWDUHD� VLVWHPHL� GH� FDSLODUH��
,UDGLHUHD�XOWHULRDUă�FX�UDGLD܊LH�89�IXUQL]HD]ă�LQIRUPD܊LH�FX�ORFD܊LD�FHOXOHL�YXOQHUDELOH�ILJ�������'H�DVHPHQHD�
DSOLFDELOLWDWHD�QDQRFULVWDOHORU�DU�IL܈�L�IXUQL]DUHD�PHGLFDPHQWHORU�SULQ�RUJDQLVP��ÌQVă�LPSHGLPHQWXO�XWLOL]ăULL�
QDQRVWUXFWXULORU� vO� SUH]LQWă� QHVLJXUDQ܊D� Fă� QDQRVWUXFWXUD� QX� YD� LQWHUDF܊LRQD� FKLPLF� FX� RUJDQLVPXO�� DVWIHO�
DGXFkQG�SDJXEH�GHFkW�IRORV����
�
�
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)LJXUD���/RFDOL]DUHD�QDQRFULVWDOHORU�OXPLQHVFHQWH�vQ�FHOXOHOH�DIHFWDWH�GH�FDQFHU�OD܈�RDUHFL�GH�ODERUDWRU�

� &RPSR]L܊LD�FKLPLFă�D�SXQFWHORU�FXDQWLFH�SUH]LQWă�R�SUREOHPă�SHQWUX�DSOLFDUHD�DFHVWRU�VWUXFWXUL�vQ�YLD܊D�
FRWLGLDQă�� 3DVLYDUHD� VXSUDIH܊HL� QDQRFULVWDOXOXL� HVWH� QHFHVDUă� SHQWUX� vPEXQăWă܊LUHD� SURSLHWă܊LORU� RSWLFH� D�
QDQRFULVWDOXOXL� vQVă� vQFă�QX�SHUPLWH� LQWURGXFHUHD�DFHVWRU�VWUXFWXUL�SHQWUX�GLDJQRVWLFD�PDODGLLORU� VDX�SHQWUX�
WUDQVSRUWXO� GH� PHGLFDPHQWH�� /LSVD� XQRU� VWXGLL� FRPSOH[H� D� FRPSRUWDPHQWXOXL� UDGLFDOXOXL� RUJDQLF� D�
SDVLYDWRUXOXL� vQ� UHDF܊LH� FX�PHGLLOH� FX�S+�GLIHULW� WUH]HVF� VHPQH�GH� vQWUHEDUH�DVXSUD�XWLOL]ăULL� vQ�RUJDQLVPXO�
XPDQ��� $OWă� SUREOHPă� HVWH� IDWLJDELOLWDWHD� QDQRFULVWDOHORU� OD� DFWLXQHD� IDFWRULORU� H[FLWDQ܊L�� 2� UH]ROYDUH� D�
SUREOHPHL� DU� IL� FUH܈WHUHD� KHWHURVWUXFWXULORU� GH� � VHPLFRQGXFWRUL� FX� Oă܊LPL� GLIHULWH� D� EHQ]LL� LQWHU]LVH��$VWIHO��
DOHJHUHD� FRUHFWă� D� SDVLYDWRUXOXL� IDFH� SRVLELOă� LPSOLPHQWDUHD� QDQRFULVWDOHORU� vQ� FDOLWDWH� GH� FRORUDQ܊L��
VHQVLELOL]DWRUL�SHQWUX�FHOXOH�IRWRYROWDLFH��SULQ�XUPDUH�SHUPLWH�GH�D�VSRUL�UDQGDPHQWXO�vQ�FDOLWDWH�GH�PHGLL�DFWLYH�
SHQWUX�GLRGH�HOHFWUROXPLQHVFHQWH��ODVHUH�VHPLFRQGXFWRDUH�VDX�ODVHUH�FX�PHGLX�DFWLY�OLFKLG��
�
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