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jVQ� LG�VTGOC!

-CF� URQOGPGOQ� T K LGê � 64'/#� � F LGEC � UG � WRNCwG ��

4K LGê� MQLC� NGFK � MTX� W� z K NCOC� K � UVXCTC� PGNCIQFW� RT K�

UCOQO�K\IQXCTCPLW� �C�RQIQVQXQ�MCF�LG�U �PCOC�K �W�

PCOC��<CwVQ�PCO�UCOC�RQOKUCQ�PC�VW�T K LGê�K\C\KXC�

ITê� K � PGNCIQFW!�-CMQ�FQzKX N LCXCOQ� VTGOW!�Što je 

\CRTCXQ�VTGOC!�)FLG�LG�QPC�W�PCwGO�VK LGNW�K N K �WOW!

-CMQ�DKUOQ�QUXK LGUV K N K �wVQ�UG�FQICîC�W�PCOC�RT K LG�

UEGPUMQI� PCUVWRC� � OQzGOQ� U K � RQUVCX K V K � PGMQN KMQ�

RKVCPLC�

 

�� �6TGUGOQ� N K � UG� K � KOCOQ� N K � QULGäCL �FC� äGOQ� K\ NGV�

LGV K � K\ �X NCUV K VG�MQzG!�

�� � 2TGW\KOCOQ� N K �OCUMW�OQäK � FQM� LG� WPWVCT � V K LG NC�

-#15�
UOKLGJ� �UXCîC�!

� � � 2TGRNCX N LW LG � N K � PCU � V TGOC� W� QDN KMW � UGP\CE K LG � W�

V K LG NW�MCQ�XCN �PCF�MQL KO�PGOCOQ�MQPVTQNW�K �UXG�wVQ�

UOQ�WXLGzDCN K � �PCRTCXK N K �VG�UCX�VTWF�MQL K �UOQ�WNQzK N K�

QFNC\K �W�dXLGVCTp!

5NKMC���s�5QEKLCNPC�CPMUKQ\PQUV��RTGW\GVQ�U�YYY�SWK\NGV�EQO

5NKMC���s�8GPGEKLC�RQF�OCUMCOC�� 

RTGW\GVQ�U�YYY��DC�P�KPHQ�EQO

5NKMC���s�1XCMQ�PCUVCLW�XCNQXK�êWFQXKUVC�QF����OGVCTC��

RTGW\GVQ�U�YYY�GZRTGUU���UCVC�JT

               ��



STRUKA

UG� \COT\PWVQ!� $QL K VG � N K � UG � WPCRT K LGF� PGWURLGJC!�

2QêKPLGVG� N K �UG�UOKLCV K � 
OCUMC�OQäK �!

2. DISANJE
éGUVQ�OQzGVG� RT KOK LGV K V K � FC� PCO� FCJ� \CUVCLG� MCF�

PCU�LG�UVTCJ��6TGOC�LG�LGFPC�XTUVC�UVTCJC�VG�VCMQîGT�

RT K N K MQO� K\ NCUMC � PC� RQ\QTP KEW� OQzGVG� RT KOK LGV K V K�

FC�FLGEC�LCMQ�êGUVQ�\CFTzCXCLW�FCJ�VG�RT K VQO�UGP�

\CE K LC � V L � � V TGOC� W� V K LG NW � VGM � QPFC� TCUVG � � 2TCX K NPQ�

FKUCPLG�QOQIWäWLG�UWUVCXW�RQXTCVCM�W�UXQLG�RTXQ�

DKVPQ�UVCPLG�

-CMQ�OQzGOQ�RTCXK NPQ�FKUCV K!�

7FCJPKVG�MTQ\�PQU� � � K\FCJPKVG�MTQ\�QVXQTGPC�WUVC��

+\IQXCTCLVG�UNQI�*#�VG�TC\IKDCLVG�XKN KEW�NK LGXQ�FGUPQ�

<Cw VQ � *#� K � \Cw VQ � TC\I KDCXCOQ� X K N K EW! � 5 NQI � *#�

TCUVGTGäW LG � VQTCMC NP K � F KQ � V K LG NC � 
IQTP L K � F KQ � RTUC ��

MQL K � UG� UVGzG� MCMQ� UG� K � OK � UVGzGOQ�� 8T NQ� LG� XCzPQ�

FC�TC\IKDCOQ�XK N KEW� �éGUVQ�UV KwäGOQ�XK N KEW�WUN K LGF�

UVTCJC�V L � �K\ NCUMC�PC�RQ\QTPKEW�VG�K �PLW�zGN KOQ�XTCVKV K�

W�RTXQDKVPQ�UVCPLG�

.CICPQ�FKwKVG�PGMQNKMQ�OKPWVC��&KwKVG�MQNKMQ�XCO�LG�

WIQFPQ�K �\C�XCwG�V K LG NQ�FQXQN LPQ� �1UNWwMWLVG�UXQLG�

V K LG NQ��1PQ�äG�XCO�TGäK �MCFC� LG�FQUVC� K N K �RTGXKwG�

Î°� 1<���č6č � � LG � T K LGê� MQLW� OPQIK � PG� XQNG� K�
MQLW�OPQIK�XQNG�

jVQ� \PCêK � W\GON LCXCPLG� K � \CwVQ� LG � QPQ� RQVTGDPQ!�

4CF�UC�UVQRCN KOC�WOKTWLG�UWUVCX� K �URWwVC�GPGTIK LW�

MQLC�UG�RQFKzG�K N K �K\ NC\K �K\ �V K LGNC�VCOQ�IFLG�RTKRCFC��

C�VQ� LG�PCwG�V K LG NQ��

-QF�RTGXGN KMG�CMV KXCEK LG�GPGTIGVUMQ�V K LG NQ�DLGzK � K\�

UWUVCXC��

d5XKTCQ�UCO��C�MCQ�FC�PKUCO�\PCQ�wVQ�TCFKO�p�

d5XKTCNC� UCO� MCQ�FC�OQLG� TWMG� VQ� TCFG� UCOG�$'<�

/'0'�� �p

d1ULGäCNC�UCO�UG�MCQ�FC�UCO�RQTGF�UGDG�p

-QTCM�FCN LG� LG�URWwVCPLG�GPGTIK LG�W�V K LG NQ��

� �-CMQ�GPGTIK LW�XTCV K V K �W�V K LG NQ!�

r� /QzGVG�UG�WFQDPQ�UOLGUV K V K �W� UVQNCE� K � UVQ�

RCN KOC�RQêGVK �V T N LCV K �RQF�MCQ�FC�IC�zGN K VG�QRTCV K �K N K�

QDTKUCVK�UCOKO�UVQRCNQO��/QzGVG�VQ�êKPKV K �PLGzPQ��C�

VCMQîGT�OQäPK LG�K �LCêG� �1XKU K �MCMCX�LG�WêGPKM� �MCMQ�

OW�RCwG�K �MCMQ�XCOC�VTGPWVPQ�RCwG�UCF�FQM�TCFKVG�

QXW�X LGzDW� �7\�W\GONLCXCPLG�WMN LWêKVG�FKUCPLG�MQLG�

UOQ�XGä�PCWêK N K ��

#MQ � R T K N K MQO � QXG � K N K � D K N Q � MQ L G � F TWIG � X L G zDG�

\CFTzCXCOQ� FCJ� � UCOC� XLGzDC� PCO� PGäG� RQOQäK ��

5 COQ � Q U X L G w V C XCP L G � FCJC � R T K N K MQO � K \ XQîGP L C�

X LGzDG� FQPQUK � \C� WêGPKMC� XGN KMW� FQDTQDKV � XG\CPQ�

W\ � QUX LGwVCXCPLG � UXQIC� V K LG NC � � P LGIQXG� TGCME K LG � K�

RT K VQO� Kwê K VCXCPLG� UGP\CEK LC � W � V K LG NW � VG � UX LGUPQUV�

wVQ�UG�WQRäG�W�PLGOW�FQICîC�

r� 7\GONLCXCPLG�OQzGVG�RQUV Kä K � K � PC�PCêKP�FC�

z KX N LQ L � K N K � OCPLQ L � F LGE K � MQ LQ L � QRäGPK VQ � RCwG� z KX N L K�

PCê KP � R T K U VWRC � R TGF NQz K VG � FC � U VWRC LW � PC � PCê KP�

FC � E K LG NQ � U VQRCNQ � WFCT K � Q � RQF� � C � PG � UCOQ� RTU V K ��

7MN LWêKVG� K �FKUCPLG�MQLG�RT K �WFCTEGO�UVQRCNC� KFG�W�

K\FKUCL �

/QzGVG � D K V K � M TGC V K XP K � RC � K \OKU N K V K � K � PGMG � UXQ LG�

X LGzDG� � 5XG� OQLG � X LGzDG� U V TWMVWT K TCPG� UW � RTGOC�

MCTCMVGTW�FLGVGVC� 
PLGzPK LG� �DNCzG� � LCêG� �z KX N LG� � � � �

7\�UCX�QXCL�TCF�VTGDC�WMNLWêKVK �KPVWKEKLW�MQLC�LG�QXFLG�

PCw�INCXPK �XQFKê� K �RQMWwCV K �QUNWwMKXCV K �FK LGVG�MCMQ�

DK �\C�PLGIC�QXG�X LGzDG�FQPK LGNG�MQT KUV � �C �PG�MCQU�

5NKMC���s�5CPVC�NGFC��RTGW\GVQ�U�YYY�JT�YKMKRGFKC�QTI

5NKMC���s�5VQR�PGICVKXPKO�OKUNKOC�� 

RTGW\GVQ�U�YYY�UGPUC�UVQT[�JT

5NKMC���s�&KUCPLG���\CDQTCXNLGPC�XLGwVKPC�� 

RTGW\GVQ�U�YYY�VTCPUHQTOCEKLC�DC

�� � 5OT\CXC� N K � PCO� UG� V K LG NQ� MCQ�RQUN LGFKEC� VTGOG!�

,GUW�N K �PCO�TWMG�JNCFPG�K �X NCzPG!�+OCOQ�N K �QULGäCL�

FC� KJ�PG�OQzGOQ�WITK LCV K!

�� �/QzGVG� N K �WTQPKV K �W� UX K LGV �WOLGVPQUV K � K �Wz KXCV K � K N K�

XCU� QXG� UGP\CEK LG� URT LGêCXCLW� FC� PC� UEGPK � DWFGVG�

WOLGVPKM�MCMCX�UVG�FQOC�W�UXQLQL �UQDK!

jVQ� LG�\CRTCXQ�VTGOC!

d6TGOC�LG�PGwVQ�wVQ�PCO�UG�FQICîC� �C�PG�OQzGOQ�

W V L GEC V K � PC � P LW � p � � TGMCQ � D K � OQ L � WêGP K M � -C T NQ �� 

,G� N K �OQIWäG�FC�PG�OQzGOQ�WV LGECV K �PC�VTGOW!�

,G� N K � V TGOC�PGwVQ�wVQ�PG�OQzGOQ�MQPVTQN K TCV K!

6TGOC� LG � \C � OGPG� UGP\CE K LC � W � V K LG NW � RQXG\CPC� U�

PCw KO� PGWTQz KXêCPKO� UWUVCXQO� VG � äG � PCINCUCM � W�

QXQO�êNCPMW�DKV K �PC�VTGOK�MCQ�V LGNGUPQL �UGP\CEK L K �

6TGOC�MCQ�V LGNGUPC�UGP\CEKLC�LG�RQXG\CPC�U�EGPVTCN�

PKO�zKXêCPKO�UWUVCXQO��1RKUCV�äW�URQOGPWVG�UGP�

\CEK LG� K\C\XCPG� TGCMEK LQO� zKXêCPQI� UWUVCXC� MQL KO�

UG� MTQ\� QXCL � VGMUV � PGäW� DCXKV K � � XGä� äW� XCO� QDLCU�

PKV K � MCMQ� K � PC� MQL K � PCêKP� DK � UG� QFTGîGPG� UGP\CEK LG�

OQING� UOCPL K V K � � 8Gä� ������ �� UOCPLGPLC � V LG NGUPKJ�

CMV KXCE K LC � FQPQUK � PCwGO� UWUVCXW� � C � VCMQ� K � PCwGO�

PCUVWRW� �XGN KMQ�QNCMwCPLG�

7�RQêGVMW�UCO�RQUVCXK NC�RGV�RKVCPLC��

jVQ�XCO�LG�QF�VQIC�RQ\PCVQ�K�OQzGVG�N K �UG�W�PGêGOW�

RTGRQ\PCV K!

7�êGOW!�

jVQ�UG�FQICîC�W�V K LG NW!�

/QzGVG� N K � Kwê K VCV K � V K LG NQ� K �P LGIQXG�UGP\CEK LG!

2QUVQLG�OPQIG�LGFPQUVCXPG�XLGzDG�MQLG�TCUVGTGäWLW�

UWUVCX�K �RQOCzW�PCO�FC�UOCPLKOQ�CMVKXCEKLW��7�VQO�

VTGPWVMW�OQzGOQ�FQäK �W�UVCPLG�W�MQLGO�PCU�VTGOC�

PGäG�RTGRNCXKV K �PGIQ�äGOQ�OK�OQäK�WVLGECVK �PC�PLW� 

-CMQ�XCO�VQ�\XWêK!�

-CMQ�PCWêKV K � Kwê K VCV K �UGP\CEK LG�W�V K LG NW!

-TQ\� KFWäG� X LGzDG� WTQPKV � äGOQ� W� UXQLG� UGP\CEK LG�

MCMQ�DKUOQ�KUVG�K N K �UN KêPG�OQINK�RTGRQ\PCVK�K �RTQPCäK�

MQF � WêGP K MC � � 0C � QXC L � PCê KP � äGOQ� UJXC V K V K � FC�

OQzGOQ�KOCVK �WV LGECL �PC�UXQLG�V K LG NQ�K �UCOW�VTGOW�

5LGFPKVG�

7FQDPQ�UG�UOLGUV K VG�W�UVQNEWe�

<CVXQT K VG�QêK � K �QRWUV K VG�UG� � ��

1. VIZUALIZACIJA
<COKU N K VG � FC � U VG � PC � RQ\QTP KE K � K N K � R TGF� RWDN KMQO�

MQ LC � XCO� K \C\ K XC � V TGOW� � 2 TGRWUV K VG � UG � VQ L � U N K E K ��

7\OKVG � MQ LW � OKPWVW � X TGOGPC� VG � VCMQ� \CVXQTGP KJ�

QêK LW� RQMWwCLVG� RCzPLW� QFXGUV K � PC� V K LG NQ� K � QULGV K VG�

wVQ� UG� U � PL KO�FQICîC� PC� UCOW�RQOKUCQ�FC� UVG� PC�

RQ\QTPKE K �

jVQ�UG�FQICîC!�<CWUVCXNLCVG�N K �FCJ�PC�UCOW�RQOKUCQ�

FC�UVG�PC�UEGPK!�<PQLG� N K � XCO�UG� TWMG!�1ULGäCVG� N K�

               ���� 



4. SOMATIK � 
 VGJPKMC�
5LGFPKVG�PC�UVQNCEe�WFQDPQ�UG�UOLGUVKVG�� � �WTQPKVG�

W�UVQNCE��

4WMCOC�WJXCV K VG�UVQNCE�PC�MQLGO�ULGFKVG�
WFCJ� � �C�

\CV KO�RQêPKVG�RQXNCêKV K �UVQNCE�RTGOC�UGDK � 
 K\FCJ� �

7�RQNCICPQO�VGORW�RQPQXKVG�XLGzDW�PGMQNKMQ�RWVC�

W� V TC LCPLW� ���� OKPWVG� � 0GOQLVG� TCFKV K � QXW� X LGzDW�

RTGFWIQ�LGT�PC�VCL�PCêKP�RQUVKzGVG�UWRTQVCP�WêKPCM�

#MQ � R T K � K \F K UC LW � KOCVG � RQV TGDW � K URWU V K V K � I N C U ��

WêKPKVG�VQ�

x°�6�=	č�<č�č�/�6 ����<	č
�6č ��-/,-č�
<COKUN K VG�FC� UVG�DQEC�RWPC� XQFG��8 K � UVG�DQEC� K � X K�

UVG�XQFC�W�DQEK ��

d2TQOWäMCLVG� XQFW� W� DQEK�p� � 2T K VQO�RC\KVG� FC� UW�

PC�FQUMQMW�RGVG�PC�RQFW��6W�WLGFPQ�RQXG\WLGOQ�

K \DCE KXCP LG � U V TGUC � W\ � W\GON LCXCP LG � V L � � URWwVCP LG�

GPGTIK LG� W� V K LG NQ� � 5 NQI� *#� RT K � K\FKUCLW� WXGN KMG� äG�

RQOQäK � UWUVCXW�FC�UG� TCUVGTGV K � �2WwVCPLG�INCUC�W\�

K\IQXCTCPLG�*#�RTK � K\FKUCLW�\PCVPQ�äG�RQOQäK �RT K�

N KMQO�K\DCEKXCPLC�UVTGUC� �1XCL�PCêKP�OQzGOQ�UCOQ�

RTGFNQzKV K �WêGPKMW� �C N K �PG� K � KP\ KUV K TCV K �PC�PLGOW��

5XCMK�UWUVCX�K �UXCMQ�VK LGNQ�LG�FTWICêKLG�K �OQTCOQ�OW�

RTKUVWRKVK �U�WXCzCXCPLGO��0C�VCL�PCêKP�äGOQ�FLGVGVW�

RQMC\CV K � FC� IC� QUNWwMWLGOQ� K � FC� PCO� LG� DKVPQ� VG�

äGOQ�VCMQ�FQDKVK �pGRKUVGOKE�VTWUVp�wVQ�LG�\C�PLGIC�K�

PLGIQX�UWUVCX�QF�XGNKMG�XCzPQUVK�W�EK LGNQL�QXQL�RTKêK�

6GJPKMG�MQLG�UCO�PCXGNC��

r � XK\WCNK\CEKLC��FKUCPLG��W\GONLCXCPLG��UQOCVKM��

X LGzDC�\C�CMV KXPK LG� K\DCEKXCPLG�UVTGUC

r� PCRQOGPC��UCXLGVWLGO�XCO�FC�PG�TCFKVG�UXG�

VGJPKMG�QFLGFPQO

r� RQNCMQ� FQ\ K TC L VG � X LGzDG� \C � UXQ LG � WêGPKMG�

RTGOC�KPVWKE K L K�

r � DWFKVG�FQUNLGFPK�K �RQUXGVKVG�UG�XLGzDCOC��QF�

UCOQ�PGMQNKMQ�RQPCXNLCPLC�PKwVC�UG�PGäG�RTQOKLGPKVK

r � UXCMK � WêGPKM � PQUK � UXQLW� RT KêW� K � KOC� UWUVCX�

MQL K �0+-#-1�0+,'�U N KêCP�PGMQO�FTWIQO�UWUVCXW

r� VQ� wVQ� QFIQXCTC� LGFPQO� WêGPKMW� PG� OQTC�

\PCêKV K �FC�äG�QFIQXCTCV K �DK NQ�MQLGO�FTWIQO

0CFCO�UG�FC�äG�XCO�QXG�XLGzDG�RQOQäK�VG�FC�äGVG�

WzKXCVK�TCFGäK�KJ�UC�UXQLKO�WêGPKEKOC��5XCMK�RQêGVCM�

UCVC � OQICQ� D K � W\ � QXG � X LGzDG� RQUVCV K � M TGCV KXP K L K�

VG � RQOQäK � W � TC\X K LCPLW� DN KUMQUV K � U � WêGPKE KOC� � 0C�

QXCL � PCê KP � K \Cä K � äGOQ� K\ � MQNQVGê KPG� � RT KD N K z K V K � UG�

îCMW��PCUOKLCVK �UG�K �RQRTKêCVK� �C�VQ�LG�UXCMCMQ�XGNKMC�

FQDTQDKV�MCMQ�\C�îCMC�VCMQ�K �\C�PCU�MCQ�RGFCIQIG��

7�FCPCwPLG�XTK LGOG�VGwMQ�LG�OQVKXKTCVK�FLGEW�MQLC�UW�

KQPCMQ�RTGQRVGTGäGPC�wMQNQO�K �OPQIKO�CMV KXPQU�

V KOC�VG�LG�PC�VCL �PCêKP�K �PCw�RGFCIQwMK �TCF�QVGzCP��

5OCVTCO�FC�W\�QXCL �RT KUVWR�OQzGOQ� K �UGDK � K �FLGEK�

Q NCMwC V K � TCF � VG � IC � Wê KP K V K � R TRQwP KO� K � PG � VQ N K MQ�

VGwMKO� \C� UXG� PCU� � C� WLGFPQ� TCFKOQ�PC� VTGOK� MQLC�

\CW\KOC�XGN KM K �RTQUVQT�W�PCwQL �RTQHGUK L K �

6 K LG NQ� K � OQ\CM� TCFGäK � QXG� X LGzDG� FQDKXC LW � KPHQT�

OCEK LW�FC�/1)7�5#/+� K � FC� PK LG� VQN KMQ� UVTCwPQ� VG�

FC� QULGäCL � W� V K LG NW�OQzG� DKV K � FQDCT� K � RT K LG� K\ NCUMC�

PC�RQ\QTPKEW� �5COKO�V KOG�RQMC\WLW�UXQLG�UVXCTPG�

URQUQDPQUV K � K �MCRCEKVGVG�VG�UCOQRQW\FCPLG�U LGFC�

PC�RTCXQ�OLGUVQ� K � \CW\KOC� UXQL � UVXCTPK � XQNWOGP�W�

V K LG NW� K �WOW�

#MQ� LG � V K LG NQ � QRWwVGPQ� � GPGTI K LC � RTQVQêPC � K � WO�

FQDKXC � w VQ � OW� LG � RQV TGDPQ� � D NQMCFG� PC � PCU VW�

RKOC�PKUW�RT KUWVPG� �'PGTIK LC� UX K TCêC� MQLW�QFCwK N LG�

W � RWDN KMW � LG � WIQFPC� K � QêCTCXC LWäC� VG � WOLGVPQUV�

\CW\KOC�UXQL�RTCXK�XQNWOGP�K�RQêKPLG�zKXLGVK�W�PCOC��

C � K U VQ � VCMQ� LG � OQzGOQ� QFCU NCV K � PCwQ L � RTGFKXPQL�

RWDN KE K � VG�WOLGVPQUV�PCNC\K �W�PCOC� K � U �PCOC�UXQLG�

RTCXQ�DKXCN KwVG��7êGUVCN KO�RQPCXNLCPLGO�PCXGFGPKJ�

X LGzDK � UWUVCX � LCêC � MCRCE K VGV � VG � UX K TCP LG � PC� UEGPK�

RQUVCLG�WIQFPQ�

 

L i teratura
• ,WPI��%CT N �)WUVCX� �2UKJQNQwMK � V KRQXK

• ,WPI��%CT N �)WUVCX� �#PCN[V KECN �2U[JQNQI[

• ,WPI��%CT N �)WUVCX� �&KPCOKMC�PGUXGUPQI

• .QXGP� �#NGMUCPFCT� �6JG�.CPIWCIG�QH �VJG�$QF[

• .QXGP� �#NGMUCPFCT� �$KQPGTIGVKMC� ������ �IQF�

• *CPPC� �6JQOCU� �5QOCVKEU

STRUKA

5NKMC���s�7\GONLCXCPLG�W�FWJQXPQUVK�� 

RTGW\GVQ�U�JVVR���YYY�VJGVCEGPVCT�EQO

5NKMC���s�(CMVQTK�TK\KMC�DQNK�W�NGîKOCK�� 

RTGW\GVQ�U�YYY�RQINGFMTQ\RTQ\QT�YQTFRTGUU�EQO

5NKMC����s�8G\CPG�TWMG�QMQXK��RTGW\GVQ�U�YYY�\CXPGYU�PGV

5NKMC���s�$QEC�\C�XQFW�UVCMNGPC�U�HWVTQNQO�XQFC�� 

RTGW\GVQ�U�YYY�YYY�JQEWMPLKIW�JT

               ���� 


