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� 8YRG 
 
5DÿXQDOQLäNL� YPHVQLNL� SUHGVWDYOMDMR� WRÿNR� NRPXQLNDFLMH� PHG� ÿORYHNRP� LQ�
UDÿXQDOQLäNLP�VLVWHPRP��8SRUDEOMDPR�MLK�]D�RSUDYOMDQMH�YVHK�LQWHUDNFLM�]�PRGHUQR�
WHKQRORJLMR��7L�REVWDMDMR�Y�UD]OLÿQLK�REOLNDK�LQ�YSHOMHMR�QLYR�SRVUHGRYDQMD�LQIRUPDFLM�
LQ�XND]RY��0RæJDQVNL�YPHVQLNL�RPRJRÿDMR�QHSRVUHGQR�LQWHUDNFLMR�PHG�ÿORYHäNLPL�
PRæJDQL�LQ�UDÿXQDOQLäNLPL�VLVWHPL��=�QMLPL�ODKNR�XSRUDEQLN�XSUDYOMD�VLVWHPH�]JROM�V�
VYRMLPL� PLVOLPL�� 9PHVQLN� PHUL� PRæJDQVNR� DNWLYQRVW� WHU� VLJQDOH� QDWR� SRäOMH�
UDÿXQDOQLäNHPX�VLVWHPX��7D�MLK�QDGDOMQMH�SURFHVLUD�LQ�RYUHGQRWL� 
 
Trenutno smo Y�ÿDVX�YHOLNHJD�QDSUHGND�QD�SRGURÿMX�UD]YRMD�LQ�XSRUDEH�PRæJDQVNLK�
YPHVQLNRY��5D]LVNDYH�QD� WHP�SRGURÿMX�VR�]DÿHOL�QHYUR]QDQVWYHQLNL�æH�Y�]DÿHWNLK�
VHGHPGHVHWLK�OHW�GYDMVHWHJD�VWROHWMD�>�@��9VH�GR�]DÿHWND�HQDLQGYDMVHWHJD�VWROHWMD�VR�WL�
RPRJRÿDOL� ]JROM� RVQRYQH� UDÿXQDOQLäNH� RSHUDFLMH� NRW� MH� SUHPLNDQMH� PLäNLQHJD�
NXU]RUMD��'DQHV� MH� PRæQR� ]� QMLPL� RSUDYOMDWL� YHOLNR� EROM� NRPSOHNVQD� RSUDYLOD�� 9�
]DGQMHP� GHVHWOHWMX� MH� WHKQRORJLMD� VWURMQHJD� XÿHQMD� PRÿQR� QDSUHGRYDOD�� 7D�
SUHGVWDYOMD�HQR�L]PHW�NOMXÿQLK�NRPSRQHQW�]D�QDGDOMQML�UD]YRM�SURJUDPVNH�RSUHPH�
SRYH]DQH� ]� PRæJDQVNLPL� YPHVQLNL� >�@�� =DUDGL� WDNäQHJD� QDSUHGND�� XSRUDED� WH�
WHKQRORJLMH� QL� RPHMHQD� VDPR� QD� SRGURÿMH� PHGLFLQH� LQ� QHYUR]QDQRVWL�� DPSDN�
YNOMXÿXMH�WXGL�XSRUDEQLäNH�DSOLNDFLMH��]DEDYQR�LQGXVWULMR�LQ�XPHWQRVW� 
 
2 0RæJDQVNL�YPHVQLNL 
 
0RæJDQVNL� YPHVQLNL� VR�YKRGQH�QDSUDYH�� NL� SRYH]XMHMR�PRæJDQH� ]� UDÿXQDOQLäNLP�
VLVWHPRP�� 6� VSHFLDOL]LUDQLPL� VHQ]RUML�PHULMR�PRæJDQVNR� GHORYDQMH� LQ� SULGREOMHQH�
SRGDWNH�SRVUHGXMHMR�UDÿXQDOQLNX��NL�MLK�RELÿDMQR�äH�QDGDOMQMH�REGHOD��1DMSRJRVWHMH�
meriMR� HOHNWURPDJQHWQR� YDORYDQMH�� NL� VH� WYRUL� RE� DNWLYQRVWL� VSHFLILÿQLK� SUHGHORY�
PRæJDQRY�� 
 
9PHVQLNL� VR� ODKNR� LQYD]LYQL� DOL� QHLQYD]LYQL�� 1HLQYD]LYQL� YPHVQLNL� XSRUDEOMDMR�
VHQ]RUMH� Y� REOLNL�((*� �HOHNWURHQFHIDORJUDIVNLK�� WLSDO�� NL� VH�SULWUGLMR� QD� GRORÿHQH�
SUHGHOH�ÿORYHäNH�JODYH��7L�PHULMR�HOHNWURPDJQHWQR�YDORYDQMH�V�SRYUäLQH�OREDQMH��7D�
PHWRGD�MH�YHOLNR�EROM�SULPHUQD�]D�YHÿLQR�XSRUDEQLNRY��&HQRYQR�MH�EROM�GRVWRSQD�LQ�
RPRJRÿD�HQRVWDYQR�SUHQDäDQMH�YPHVQLND�PHG�XSRUDEQLNL��*ODYQD�VODERVW�SUL�WHP�
SULVWRSX�MH�ELVWYHQ�YSOLY�äXPD��6LJQDO�MH�QD�SRYUäMX�äLENHMäL�NRW�Y�QRWUDQMRVWL��1DQM�
SD�SUDY�WDNR�YSOLYDMR�]XQDQMH�PRWQMH�L]�RNROMD��=D�XSRUDER�LQYD]LYQLK�YPHVQLNRY�MH�
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SRWUHEQR�RSUDYLWL�PHGLFLQVNR�RSHUDFLMR��SUL�NDWHUL�NLUXUJ�YVDGL�VHQ]RU�QHSRVUHGQR�Y�
PRæJDQH��'LUHNWQD�L]SRVWDYOMHQRVW�VHQ]RUMD�RPRJRÿD�EROM�QDWDQÿQH�PHULWYH��2G]LY�
QD�NRULVWQR�PRæJDQVNR�YDORYDQMH�MH�YHOLNR�PRÿQHMäL�RG�YSOLYD�äXPD��=�YJUDMHQLP�
YPHVQLNRP��ODKNR�WXGL�VWLPXOLUDPR�SRVDPH]QH�SUHGHOH�PRæJDQRY��1D�WDNäHQ�QDÿLQ�
GRVHæHPR�GYRVPHUQR�NRPXQLNDFLMR� 
 
3URFHV� GHORYDQMD� PRæJDQVNLK� YPHVQLNRY� MH� UD]GHOMHQ� QD� YHÿ� NRUDNRY�� 9� SUYHP�
NRUDNX�YPHVQLN�]DMDPH�PRæJDQVNR�DNWLYQRVW�]�XSRUDER�VSHFLDOL]LUDQLK�VHQ]RUMHY��
=DJRWRYLWL�PRUD��GD�LPD�VLJQDO�GRYROM�YLVRNR�ÿDVRYQR�LQ�SURVWRUVNR�ORÿOMLYRVW��3UDY�
WDNR�MH�SRPHPEQR�PLQLPL]LUDWL�NROLÿLQR�äXPD��GD�L]EROMäDPR�QDWDQÿQRVW�PHUMHQMD� 
1DVOHGQML� NRUDN� REVHJD� SURFHVLUDQMH� ]DMHWHJD� VLJQDOD�� 6� ILOWULUDQMHP� SRVDPH]QLK�
IUHNYHQF� ODKNR�QDGDOMQMH�RGVWUDQLPR�PRUHELWHQ� ]XQDQML� äXP��3UDY� WDNR�SD� ODKNR�
L]ROLUDPR�VLJQDO�OH�QD�VSHFLILÿQH�VSHNWUH�PRæJDQVNLK�YDORY��9�WUHWMHP�NRUDNX�MH�]DMHW�
VLJQDO� SRWUHEQR� NODVLILFLUDWL�� =� XSRUDER� PRGHORY� VWURMQHJD� XÿHQMD�� NODVLILFLUDPR�
SRPHQ�]DMHWLK�VLJQDORY�JOHGH�QD�SUREOHPVNR�GRPHQR��=D�WR�MH�SRWUHEQD�]DGRVWQD�
NROLÿLQD� XÿQLK� SRGDWNRY�� 9� ]DGQMHP� NRUDNX� NODVLILFLUDQL YKRG� XSRUDELPR� ]D�
RSUDYOMDQMH�GRORÿHQH�DNFLMH�GHILQLUDQH�Y�DSOLNDFLML� 
 
=D]QDYDQMH� PRæJDQVNH� DNWLYQRVWL� MH� EROM� HQRVWDYQR�� NR� PHULPR� RG]LY� QD� ]QDQ�
GUDæOMDM��(QD�L]PHG�WHKQLN��NL�XSRUDEOMD�WR�ODVWQRVW�MH�]D]QDYDQMH�YDOD�3�����7D�VH�
SRMDYL�SUL�ÿORYHäNHP�RG]LYX�QD�GRORÿHQ�GUDæOMDM��1D�((*�VLJQDOX�VH�SRMDYL�NRW�VNRN�
DPSOLWXGH�Y�SR]LWLYQL�VPHUL��7DNR�JD�MH�PRæQR�SUHSURVWR�]D]QDWL�LQ�RYUHGQRWLWL��>�@ 
 
0RæJDQVNL� YPHVQLNL� VH� GDQHV� XSRUDEOMDMR� QD� äWHYLOQLK� SRGURÿMLK�� 3RJRVWR� VH�
XSRUDEOMDMR�]D�UD]LVNRYDQMH�GHORYDQMD ÿORYHäNLK�PRæJDQRY��=�QMLPL�MH�PRæQR�PHULWL�
RG]LYH�GRORÿHQLK�SUHGHORY��JOHGH�QD�VSHFLILÿQH�PHQWDOQH�DNWLYQRVWL�VXEMHNWD��3UDY�
WDNR� LPDMR� SRPHPEQR� YORJR� NRW� UDÿXQDOQLäNL� YPHVQLN� ]D� LQYDOLGH�� NL� QH�PRUHMR�
XSRUDEOMDWL�WUDGLFLRQDOQLK�YPHVQLNRY��=�QDSUHGNRP�QD SRGURÿMX�VWURMQHJD�XÿHQMD�VH�
MH� UD]äLULOR� WXGL� REPRÿMH� XSRUDEH� PRæJDQVNLK� YPHVQLNRY� QD� SRGURÿMLK� L]YHQ�
UD]LVNDY� LQ�PHGLFLQH��9�]DEDYQL� LQGXVWULML�WDNäQD�WHKQRORJLMD�RPRJRÿD�SHUVRQDOQR�
SULODJDMDQMH�YLUWXDOQLK�L]NXäHQM��9�SRYH]DYL�V�SDPHWQLPL�QDSUDYDPL�ODKNR�SULODJRGL�
XSRUDER�JOHGH�QD�XSRUDEQLNRYH�SUHIHUHQFH��QH�GD�EL� WD�VDP�DNWLYQR�VNUEHO�]D� WR��
7DNäQD� XSRUDED� ODKNR� REVHJD� VDPRGHMQR� QDVWDYOMDQMH� WHUPRVWDWD� DOL� VYHWOREH� Y�
SDPHWQL�KLäL��L]ELUR�JODVEH�Y�DYWRPRELOX�LSG� 
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7UHQXWQR� PRæJDQVNL� YPHVQLNL� QLVR� äH� QDPHQMHQL� SRWURäQLNRP�� 3ULPDUQR� VH�
XSRUDEOMDMR�Y�UD]LVNRYDOQLK�XVWDQRYDK��5D]YLMDOFL� VH�]�QMLPL� ODKNR�VUHÿDMR�Y�REOLNL�
UD]YRMQLK�SDNHWRY��NL�MLK�MH�PRæQR�QDURÿLWL�RG�GRORÿHQLK�SURL]YDMDOFHY��3UDY�WDNR�MLK�
MH�SD�PRæQR�]DVOHGLWL�QD�VSHFLDOL]LUDQLK�GRJRGNLK��NRQIerencah in hekatonih. 
 
3 %5��1�,2 
 
%5��1�,2� MH� KHNDWRQ�� NL� JD� RUJDQL]LUD� DYVWULMVNR� SRGMHWMH� J�WHF� Y� VRGHORYDQMX� ]�
RUJDQL]DFLMR�,(((�%UDLQ��3RGMHWMH�VH�XNYDUMD�]� UD]YRMHP�WHKQRORJLMH�QD�SRGURÿMX�
QHYUR]QDQRVWL��3ULPDUQR� UD]YLMDMR�PRæJDQVNH�YPHVQLNH�� 3RQXMDMo tako invazivne 
NRW�QHLQYD]LYQH�PHWRGH�>�@��3ROHJ�WHJD�SRQXMDMR�WXGL�L]REUDæHYDQMD�LQ�GHODYQLFH�]D�
UD]XPHYDQMH��XSRUDER�LQ�UD]YRM�DSOLNDFLM�]�PRæJDQVNLPL�YPHVQLNL� 
 
��� +HNDWRQ 
 
9�RNYLUX�L]REUDæHYDOQH�LQLFLDWLYH�VR�SUL�SRGMHWMX�J�WHF�UD]YLOL�WHNPRYDQMH�%5��1�,2��
8VWDQRYLOL�VR�JD�OHWD�������,]YDMDMR�JD�YHÿNUDW�OHWQR�SR�FHOHP�VYHWX�>�@���'R�VHGDM�VR�
JD�RUJDQL]LUDOL�Y�*UÿLML��1HPÿLML��6ORYHQLML��='$��QD�-DSRQVNHP�LQ�äWHYLOQLK�GUXJLK�
GUæDYDK�� 'RJRGHN� MH� VSHFLDOL]LUDQ� ]D� UD]YRM� SURMHNWRY� LQ� XSRUDER� WHKQRORJLMe 
SRYH]DQH� ]� PRæJDQVNLPL� YPHVQLNL�� 8GHOHæHQFHP� ]DJRWRYLMR� UD]YRMQL� SDNHW�� NL�
YNOMXÿXMH� PRæJDQVNL� YPHVQLN� LQ� YVR� SRWUHEQR� SURJUDPVNR� RSUHPR� ]D� UD]YRM�
DSOLNDFLM��'RJRGHN� MH� QDPHQMHQ� UD]YLMDOFHP�� REOLNRYDOFHP� LQ� XPHWQLNRP��=DUDGL�
WHJD�SURMHNWL�YNOMXÿXMHMR�QDORJH�L]�LQæHQLUVNHJD�LQ�XPHWQLäNHJD�SRGURÿMD��7H�REVHJDMR�
XSRUDER� WHKQRORJLMH�PRæJDQVNLK� YPHVQLNRY� Y� SRYH]DYL� ]� XSUDYOMDQMHP� URERWRY��
LQWHJUDFLMR� V� SDPHWQLPL� QDSUDYDPL�� DSOLNDFLMDPL� ]D� UHKDELOLWDFLMR�� UDÿXQDOQLäNLPL�
LJUDPL���'�WLVNDQMHP��L]ULVRYDQMHP�VDQM�LSG��7HNPRYDOFL�L]EHUHMR�HQR�L]PHG�QMLK�DOL�
VL�]DPLVOLMR�VYRMR��1DWR�Y�äWLULLQGYDMVHWLK�XUDK�UD]YLMHMR�SURMHNW��NL�RELÿDMQR�YNOMXÿXMH�
NRQFHSW� LQ�SURWRWLS� DSOLNDFLMH��3UHGVWDYLMR� JD�PHGQDURGQL� æLULML��7D� L]EHUH�QDMEROM�
L]YLUHQ��LQRYDWLYHQ�LQ�NDNRYRVWQR�L]SHOMDQ�SURMHNW� 
  



0��.UDMLQRYLý��%��%DWDJHOM�LQ�)��6ROLQD�� 
8SUDYOMDQMH�UDÿXQDOQLäNH�LJUH�]�PLVOLPL 83. 

 

 

3.2 %5��1�,2�7UERYOMH 
 
2NWREUD� ����� VHP� VH� XGHOHæLO� %5��1�,2� KHNDWRQD� Y�7UERYOMDK��'RJRGHN� VH� MH�
RGYLMDO�Y�GHODYVNHP�GRPX�Y�RNYLUX�IHVWLYDOD�6SHFXOXP�$UWLXP��3ROHJ�KHNDWRQD�MH�
ELOD� RUJDQL]LUDQD� WXGL� UD]VWDYD� QRYRPHGLMVNH� XPHWQRVWL�� 5D]VWDYOMeni so bili 
XPHWQLäNL� SURMHNWL� SRYH]DQL� V� VRGREQR� WHKQRORJLMR� NRW� MH� QDYLGH]QD� UHVQLÿQRVW��
URERWLND��QDSUHGQD�VHQ]RULND�LQ�PRæJDQVNL�YPHVQLNL� 
 
7HNPRYDQMH�VWD�YRGLOD�VWURNRYQMDND�V�SRGMHWMD�J�WHF��'RJRGHN�VH�MH�SULÿHO�RE�GHVHWLK�
GRSROGDQ� V� SUHGDYDQMHP� R� WHKQRORJLML� PRæJDQVNLK� YPHVQLNRY�� 6OHGLOD� MH�
GHPRQVWUDFLMD�QMLKRYHJD�UD]YRMQHJD�SDNHWD�8QLFRUQ�+\EULG�%ODFN��7HNPRYDQMH�VH�
MH� XUDGQR�]DÿHOR�RE� WULQDMVWLK�� NR� MH� YVDND� VNXSLQD�SUHMHOD� VYRM� UD]YRMQL�SDNHW��9�
QDVOHGQMLK� äWLULLQGYDMVHWLK� XUDK� VR� HNLSH� UD]YLOH� SURMHNWH� LQ� XVWYDULOH� NUDMäH�
SUHGVWDYLWYH�� 0HG� WHP� VWD� VWURNRYQMDND� V� SRGMHWMD� J�WHF� XGHOHæHQFHP� SRQXMDOD�
SRGSRUR�SUL�XSRUDEL�YPHVQLND�LQ�QMHJRYL�LPSOHPHQWDFLML��3UHGVWDYLWYH�MH�RFHQMHYDOD�
PHGQDURGQD� æLULMD� DNDGHPLNRY� LQ� VWURNRYQMDNRY� L]� UD]OLÿQLK� SRGMHWLM� Yisoke 
WHKQRORJLMH��0HG�QMLPL� MH� ELOD� GU��0DU\DP�$OLPDUGDQLV� ]� XQLYHU]H� Y�7LOEXUJX� QD�
1L]R]HPVNHP��(ULND�0RQGULD�L]�DYVWULMVNHJD�LQäWLWXWD�$UV�(OHFWURQLFD�WHU�PLQLVWHU�
]D�NXOWXUR�=RUDQ�3R]QLÿ� 
 
4 9PHVQLN�8QLFRUQ�+\EULG�%ODFN 
 
1D�WHNPRYDQMX�VPR�SUL�UD]YRMX�SURMHNWRY�XSRUDEOMDOL�PRæJDQVNL�YPHVQLN�8QLFRUQ�
+\EULG�%ODFN��6OLND�����7R�MH�QHLQYD]LYQL�PRæJDQVNL�YPHVQLN��NL�PHUL�PRæJDQVNR�
DNWLYQRVW� ]� XSRUDER� WHKQRORJLMH� ((*�� 1DSUDYD� MH� SULWUMHQD� QD� ODKNR� NDSR�� 7D�
YVHEXMH�OXNQMH��NL�VR�QDPHQMHQH�DSOLFLUDQMX�WLSDO�QD�XVWUH]QD�PHVWD�QD�XSRUDEQLNRYL�
OREDQML��'YH� WLSDOL� MH�SRWUHEQR�GRGDWQR�]DOHSLWL�QD�ÿHOMXVW��9PHVQLN�VH�SRYHæH�QD�
UDÿXQDOQLN� V� VWDQGDUGRP� EOXHWRRWK� LQ� EUH]æLÿQR� SUHQDäD� ]DMHWH� VLJQDOH�� 1DSUDYD�
GHOXMH� GYH� XUL� SUHGHQ� MR� MH� SRWUHEQR� SRQRYQR� QDSROQLWL�� .DNRYRVW�merjenja je 
PRæQR�L]EROMäDWL�]�XSRUDER�SULORæHQHJD�JHOD��NL�VH�JD�QDQHVH�QD�SRVDPH]QR�((*�
HOHNWURGR��7R�L]EROMäD�SUHYRGQRVW�LQ�]PDQMäD�YSOLY�äXPD��1DSUDYD�]DMHPD�VLJQDO�V�
���ELWL�SUL�����+]��6LJQDO�QDGY]RUÿL������NUDW� LQ�QD� WDNäHQ�QDÿLQ�]DJRWRYL�EROMäH�
razPHUMH�PHG�VLJQDORP�LQ�äXPRP�>�@� 
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5D]YRMQL� SDNHW� YVHEXMH� WXGL� SURJUDPVNR� RSUHPR� ]D� XSUDYOMDQMH� ]� QDSUDYR� LQ�
XSRUDER�]DMHWLK�SRGDWNRY��7D�RPRJRÿD�SULND]�]DMHPD�VLJQDOD�Y�UHDOQHP�ÿDVX��2URGMH�
YVHEXMH� WXGL� VLVWHP� ]D� GRORÿDQMH� NDNRYRVWL� VLJQDOD� ]D� SRVDPH]QH� Hlektrode. Ta 
JUDILÿQR�SULNDæH�VWDQMH�HOHNWURG�JOHGH�QD�QMLKRYR�ORNDFLMR��=�]HOHQR�R]QDÿL�HOHNWURGH��
NL�XVWUH]QR�]D]QDYDMR�PRæJDQVNR�DNWLYQRVW��0HULWYH�VR�QDMEROM�NDNRYRVWQH��NR� MH�
XSRUDEQLN�]EUDQ�LQ�VH�QH�R]LUD�QD�]XQDQMH�GHMDYQLNH��3UDY�WDNR�PRUD�ELWL�ÿLP bolj 
PLUHQ��NHU�V�SUHPLNDQMHP�XYDMD�GRGDWHQ�äXP� 
 

  
 

6OLND�1� 0RæJDQVNL�YPHVQLN�8QLFRUQ�+\EULG�%ODFN 
9LU��KWWSV���ZZZ�XQLFRUQ-EL�FRP�SURGXFW�XQLFRUQ-K\EULG-black/ 

 
'UXJL� QDÿLQ� XSRUDEH� YPHVQLND� MH� ]� RURGMHP� 3���� VSHOOHU�� 7D� RPRJRÿD� SLVDQMH�
EHVHGLOD� ]� PLVOLPL�� 7R� GRVHæH� ]� XVWYDUMDQMHP� GUDæOMDMHY�� NL� MLK� QDWR� ]D]QD� ]�
DQDOL]LUDQMHP�XSRUDEQLNRYLK�SULÿDNRYDQLK�YDORY�3�����1D�]DVORQX�L]ULäH�WLSNRYQLFR��
8SRUDEQLN�]EUDQR�RSD]XMH� L]EUDQ�JXPE�QD�]DVORQX��3ULSRURÿOMLYR� MH��GD�Y�PLVOLK�
äWHMH��NHU�QD�WDNäHQ�QDÿLQ�RGSUDYL�RVWDOH�PLVOL��NL�EL�SRWHQFLDOQR�YSOLYDOH�QD�XVWUH]QR�
]D]QDYDQMH��0HG�WHP�QD�YLUWXDOQL�WLSNRYQLFL�XWULSDMR�SRVDPH]QH�YUVWLFH�LQ�VWROSFL�QD�
PHVWX� WLSN� LQ� ]D� NUDWHN� PRPHQW� SULNDæHMR� DOWHUQDWLYQR� VOLNR�� 9VDNLÿ� NR� XWULSD�
HOHPHQW�� NL� JD� RSD]XMH� XSRUDEQLN�� VH� VSURæL� YDO� 3����� 6LVWHP� L]PHUL� ÿDVRYQR�
XMHPDQMH�PHG� XWULSDQMHP� SRVDPH]QLK� HOHPHQWRY� LQ� XSRUDEQLNRYLK� RG]LYRY��1D�
WDNäHQ�QDÿLQ�SRLäÿH�HOHPHQW�]�QDMPDQMäLP�RGVWRSDQMHP� 0RæJDQVNL�RG]LYL�VH�PHG�
XSRUDEQLNL�UD]OLNXMHMR��=DUDGL�WHJD�MH�SRWUHEQR�NDOLEULUDWL�QDSUDYR�SUHG�XSRUDER��7D�
GHOXMH�Y�REUDWQL�VPHUL�NRW�]D]QDYDQMH��8SRUDEQLN�L]EHUH�VHNYHQFR�HOHPHQWRY�LQ�MLK�
RSD]XMH�� 9HÿMH� NRW� MH� äWHYLOR� HOHPHQWRY� SUL� NDOLEUDFLML�� EROM� XVWUH]QR� VH� QDSUDYD�
kalibrira.  
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3URJUDPVND�RSUHPD�UD]YRMQHJD�SDNHWD�RPRJRÿD�WXGL�LQWHJUDFLMR�QDSUDYH�V�äWHYLOQLPL�
SURJUDPVNLPL� MH]LNL�� 1D� *LW+XE� UHSR]LWRULMX� UD]YRMQHJD� SDNHWD� VR� QD� YROMR�
RGSUWRNRGQL�$3,-ML�]D�&��&����3\WKRQ��0$7/$%-RY�6LPXOLQN�LQ��1(7�$3,�]D�&��
>�@�� 7L� RPRJRÿDMR� QHSRVUHGQR� XSRUDER� VLJQDORY� ]DMHWLK� Y� æLYR�� 9� SURJUDPVNR�
RSUHPR�MH�PRæQR�WXGL�LQWHJULUDWL�RURGMH�3����VSHOOHU��5D]YLMDOHF�ODKNR�QD�WLSNRYQLFL�
QDVWDYL�HOHPHQWH�SR�PHUL��3UDY�WDNR�ODKNR�VSUHPLQMD�ÿDV�]D]QDYDQMD�SRVDPH]QHJD�
elementa teU�IUHNYHQFR�XWULSDQMD� 
 
5 3URMHNW�,PDJLQDWLRQ�6ROXWLRQ 
 
3UL� XSRUDEL� QRYLK� YPHVQLNRY�� VH� UD]YLMDOFL� SRJRVWR� XMDPHMR� Y� SDVW�� =� QRYR�
WHKQRORJLMR�VNXäDMR�RSUDYOMDWL�LQWHUDNFLMH��NL�VR�EROM�SULPHUQH�]D�REVWRMHÿH�YPHVQLNH� 
 
Za kakovostno rabo novih vmesnikov je SRWUHEQR� XSRUDELWL� QMLKRYH� XQLNDWQH�
]QDÿLOQRVWL�� 9� RNYLUX� WHNPRYDQMD� Y� 7UERYOMDK� VHP� V� WDNäQLP� SULVWRSRP� XVWYDULO�
LQWHUDNWLYQR� �'� LJUR��7D� XSRUDEOMD�PRæJDQVNL� YPHVQLN� ]JROM� ]D� LQWHUDNFLMH�� NL� VR�
LQWXLWLYQR�SRYH]DQH�]�PLVHOQLPL�SURFHVL��2VWDOH�LQWHUDNFLMH�XSRUDEQLN�YUäL�V�NODVLÿQR�
XSRUDER�WLSNRYQLFH�LQ�PLäNH� 
 
9�RNYLUX�KHNDWRQD�VHP�VNXSDM�]�-RQRP�7DYÿDUMHP��GLMDNRP�VUHGQMH�WHKQLäNH�äROH�Y�
7UERYOMDK��UD]YLO�SURMHNW�,PDJLQDWLRQ�6ROXWLRQ��*ODYQD�YL]LMD�SURMHNWD�MH�LQWHUDNWLYQD�
LJUD�� NMHU� LJUDOHF� UHäXMH� ]DVWDYOMHQH� QDORJH� V� VYRMR� GRPLäOMLMR�� 8SRUDEQLN� XSUDYOMD�
YLUWXDOQL� DYDWDU� Y� LJUDOQHP�RNROMX��$SOLNDFLMD�PX� ]DVWDYL� GRORÿHQR�QDORJR� DOL� FLOM��
8SRUDEQLNRY�DYDWDU�WHJD�QH�PRUH�GRVHÿL�VDP�SR�VHEL��0RUD�VL�SRPDJDWL�]�UD]OLÿQLPL�
SULSRPRÿNL��7H�VL�XSRUDEQLN�]DPLVOL��$SOLNDFLMD�WR�UD]EHUH�V�SRPRÿMR�PRæJDQVNHJD�
YPHVQLND� LQ� MLK� XVWYDUL� Y� YLUWXDOQR� RNROMH�� 1DORJH� QLPDMR� ILNVQLK� UHäLWHY�� 9VDN�
XSRUDEQLN�MLK�ODKNR�UD]UHäL�QD�XQLNDWHQ�QDÿLQ�V�SULSRPRÿNL��NL�VL�MLK�VDP�]DPLVOL��1D�
WDNäHQ�QDÿLQ�LJUD�NUHSL�NUHDWLYQR�PLäOMHQMH�LQ�UD]PLäOMDQMH�L]YHQ�]DGDQLK�RNYLUMHY� 
 
9� LGHDOQL� VLWXDFLML�� EL� DSOLNDFLMD� XSRUDELOD� PRæJDQVNL� YPHVQLN� ]D� GLQDPLÿQR�
JHQHULUDQMH� XQLNDWQLK� SULSRPRÿNRY�� JOHGH� QD� XSRUDEQLNRYR� ]DPLVHO�� 9LUWXDOQR�
RNROMH�EL�]JROM�GRORÿLOR�RNYLUMH�RQWRORJLMH�LQ�IL]LNH��6�NRPSOHNVQLP PRGHO�VWURMQHJD�
XÿHQMD��EL�NODVLILFLUDOL�XSRUDEQLNRYH�]DPLVOL�QD�GRPHQL�SULSRPRÿNRY� 
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%ROM� HQRVWDYHQ� SULVWRS� EL� REVHJDO� LPSOHPHQWDFLMR� äWHYLOQLK�� Y� QDSUHM� GRORÿHQLK��
SULSRPRÿNRY��7HP�EL� ILNVQR�GHILQLUDOL�QMLKRYH�IXQNFLMH��8SRUDEQLNRYH�]DPLVOL�EL�
nato klaVLILFLUDO� LQ� SRLVNDO� QDMEROMäL� SULEOLæHN� L]� REVWRMHÿHJD� QDERUD� XVWYDUMHQLK�
HOHPHQWRY��'RORÿHQH�SDUDPHWUH�EL�ELOR�PRæQR�GLQDPLÿQR�SULODJRGLWL� LQ�WDNR�EROM�
WRÿQR�SUHGVWDYLWL�XSRUDEQLNRYR�LGHMR��7R�EL�ODKNR�YNOMXÿHYDOR�VSUHPLQMDQMH�HVWHWLNH�
SRVDPH]QHJD�HOHPHQWD�DOL�QDVWDYOMDQMH�QMHJRYLK�SDUDPHWURY� 
 
9�RNYLUX�WHNPRYDQMD�VHP�UD]YLO�SURWRWLS��$SOLNDFLMR�VHP�XVWYDULO�Y�SRJRQX�8QLW\�
�'�� =D� SRYH]DYR� ]�PRæJDQVNLP� YPHVQLN� VHP� XSRUDELO� LQWHJUDFLMR� RURGMD� 3����
VSHOOHU��7D�SULVWRS� MH�RPRJRÿLO� LPSOHPHQWDFLMR�PRæJDQVNHJD�Ymesnika v kratkem 
ÿDVX��NL�MH�ELO�QD�UD]SRODJR��3URWRWLS�YVHEXMH�WUL�ILNVQR�GRORÿHQH�SULSRPRÿNH��PHG�
NDWHULPL�L]ELUD�XSRUDEQLN��7L�YNOMXÿXMHMR�PRVW��VWRSQLFH�LQ�RGVNRÿQR�SORäÿDG��.R�MLK�
XSRUDEQLN�]�PLVOLPL� L]EHUH�Y�RURGMX�3����VSHOOHU��VH�SRMDYLMR�Y�YLUWXDlnem okolju 
�6OLND�����1DWR�MLK�XSRUDEQLN�ODKNR�SUHPLND�]�PLäNR�LQ�XSRUDEL�]D�UHäHYDQMH�QDORJH��
=DGDQ�FLOM�Y�SURWRWLSX�MH�SULSHOMDWL�VYRMHJD�DYDWDUMD�GR�FLOMD��'�SROLJRQD��7R�MH�PRæQR�
GRVHÿL� QD� UD]OLÿQH� QDÿLQH� ]� XSRUDER� LPSOHPHQWLUDQLK� SULSRPRÿNRY�� 3URWRWLS�
SUHGVWDYOMD� RVQRYQR� UD]OLÿLFR� YL]LMH� SURMHNWD� LQ� GHPRQVWULUD� QMHJRY� SRWHQFLDO��
.RPLVLMD�MH�SURMHNWX�GRGHOLOD�JODYQR�QDJUDGR��,(((�%UDLQ�$ZDUG� 
 

 
 

6OLND��� 9PHVQLN�LJUH�]�PRæQRVWMR�L]ELUH�SULSRPRÿNRY�]�PLVOLPL 
Vir: svoj. 

 
5 =DNOMXÿHN 
 
0RæJDQVNL� YPHVQLNL� SUHGVWDYOMDMR� LQRYDWLYQR� SRYH]DYR� PHG� ÿORYHNRP� LQ�
UDÿXQDOQLäNLPL�VLVWHPL��9�]DGQMHP�GHVHWOHWMX�MH�QMLKRY�UD]YRM�PRÿQR�QDSUHGRYDO�]�
XSRUDER�WHKQLN�VWURMQHJD�XÿHQMD��þHSUDY�äH�QLVR�NRPHUFLDOQR�GRVWRSQL��MH�QMLKRYD�
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XSRUDED�YVH�EROM�SULVRWQD�QD�SRGURÿMLK�L]YHQ okvirjev raziskav in medicine. Trenutno 
VPR�Y�REGREMX�RGNULYDQMD�QMLKRYHJD�SRWHQFLDOD�Y�XSRUDEQLäNL� WHKQRORJLML�� NRW� VR�
SDPHWQH�QDSUDYH�LQ�]DEDYQH�DSOLNDFLMH��3UL�QMLKRYL�LPSOHPHQWDFLML�VH�MH�SRPHPEQR�
RVUHGRWRÿLWL�QD�XVWUH]QR�XSRUDER��NL�YNOMXÿXMH�LQWXLWLvne miselne interakcije. 
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