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����1HOLQHDULW\�VNHQHUX
9� SUYQtP� S�LEOtåHQt� O]H� S�HGSRNOiGDW�� åH� YêFK\OND� SLH]RHOHNWULFNpKR� VNHQHUX� MHOLQHiUQt� IXQNFt� S�LYiG�QpKR� QDS�Wt�� 1iVOHGXMtFt� Y]WDK� SRSLVXMH� LGHiOQt� Y]WDK� PH]LYêFK\ONRX�D�LQWHQ]LWRX�HOHNWULFNpKR�SROH V� �G���(�NGH� V MH� GHIRUPDFH� Y QP� �9�� �( MH� HOHNWULFNp� SROH� YH�9�P�� D�G MH� GHIRUPDþQt� NRHILFLHQWY QP�9�� NWHUê� FKDUDNWHUL]XMH� S�tVOXãQê� SLH]RHOHNWULFNê� PDWHULiO�� 5HiOQ� SLH]RHOHNWULFNêVNHQHU�QHUHVSHNWXMH�WHQWR�Y]WDK�D�MH�RYOLYQ�Q�Q�NWHUêPL�SRUXFKRYêPL�IDNWRU\�MDNR�MVRX�x ������9ODVWQt�QHOLQHDULWD�VNHQHUXx ������+\VWHUH]Hx ������&UHHSx ������6WiUQXWtx ������.�tåRYi�YD]ED

������9ODVWQt�QHOLQHDULWD
3�HGSRNOiGHMPH�� åH� S�LYiG�Qp� QDS�Wt� VH� SRVWXSQ� ]Y\ãXMH� RG QXO\� GR� NRQHþQpKRGQRW\�� 3RNXG� ]Qi]RU�XMHPH� H[WHQ]L� MDNR� IXQNFL� S�LYiG�QpKR� QDS�Wt�� JUDIHP� QHEXGHLGHiOQt�S�tPND�DOH�N�LYND�YH�WYDUX�6��MDN�MH�SDWUQp�]�JUDIX�QD�REU������

2EU������9ODVWQt�QHOLQHDULWD�VNHQHUX
9ODVWQt�QHOLQHDULWD�VNHQHUX�VSRþtYi�Y SRP�UX�PD[LPiOQt�YêFK\ON\�\ RG� OLQHiUQtKR�LGHiOQtKR�� SU$E�KX� N \ SRVXYX� VNHQHUX� S�L� VWHMQpP� QDS�Wt�� -LQêPL� VORY\�� QHOLQHDULWD� MHY\MiG�HQD�MDNR�G\�\��9ODVWQt�QHOLQHDULWD�SLH]RHOHNWULFNêFK�PDWHULiO$ VH�SRK\EXMH�Y PH]tFKRG����GR������9 URYLQ� SRYUFKX� Y]RUNX� VH� HIHNW� YODVWQt� QHOLQHDULW\� SURMHYt� GHIRUPDFt�]NURXFHQtP��RVQRY\�P��tFtFK�ERG$ �REU��������3URWRåH�VH�VNHQHU�QHSRK\EXMH�URYQRP�UQ�N�S�LYiG�QpPX�QDS�Wt��EXGRX�PH]L� MHGQRWOLYêPL�ERG\� U$]Qp�Y]GiOHQRVWL�� FRå� VH�Y REUD]HSURMHYt� ]DN�LYHQtP� URYLQQp� SORFK\�� ,� S�HV� YODVWQt� QHOLQHDULWX� VNHQHUX� QHPXVt� EêW� XþOHQLWêFK�SRYUFK$ RGFK\OND�RG�LGHiOQtKR�VWDYX�YLGLWHOQi�.ROPR� N URYLQ� SRYUFKX� �]�SRVXY��� ]S$VREt� YODVWQt� QHOLQHDULWD� FK\E\� S�L� P��HQtYêãN\��9êãND�MH�RE\þHMQ� SUR�630�NDOLEURYDQi�UDVWURYiQtP�Y]RUNX�S�L�]QiPpP�YêãNRYpP
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NURNX��.DOLEUDþQt�NRHILFLHQW�MH�XUþHQ�RGHþWHQtP�QDS�Wt�S�LYHGHQpKR�QD�HOHNWURGX�D�QDS�Wt]H�] HOHNWURG\�S�L�S�HNRQiQt�GDQpKR�~VHNX�
������+\VWHUH]H'DOãt� NRPSOLNXMtFt� IDNW� MH�� åH� SLH]RHOHNWULFNi� NHUDPLND� Y\ND]XMH� K\VWHUH]L�3�HGSRNOiGHMPH�� åH� ]DþtQiPH� S�LYiG�Qp� QDS�Wt� SRVWXSQ� ]Y\ãRYDW� RG� QXO\ GR� NRQHþQpKRGQRW\� D� Y]iS�Wt� KR� EXGHPH� VQLåRYDW� ]S�W� N QXORYp KRGQRW��� 3RNXG� VHVWURMtPH� JUDIUR]WDåQRVWL� NHUDPLFNpKR�PDWHULiOX� MDNR� IXQNFL� S�LYHGHQpKR� QDS�Wt�� QHEXGH� VHVWXSQi� þiVWN�LYN\� NRStURYDW� Y]HVWXSQRX� þiVW� N�LYN\�� 1RY� Y]QLNOi� GUiKD� �YL]�� REU�� �±��� Y]QLNi� YG$VOHGNX�K\VWHUH]H�NHUDPLFNpKR�PDWHULiOX�

2EU�������+\VWHUH]H�VNHQHUX+\VWHUH]H� SLH]RHOHNWULFNpKR� VNHQHUX� MH� SRP�U� PD[LPiOQt� RGFK\ON\� PH]L� RE�PDþiVWPL� N�LYN\� N PD[LPiOQtPX� ]Y�WãHQt�� NWHUp� P$åH� EêW� QDS�WtP� YH� VNHQHUX� GRVDåHQR�+\VWHUH]H�P$åH�GRVDKRYDW�Då�����-DN�MH�XYHGHQR�Y ~YRGX�WpWR�NDSLWRO\��630�KRGQRW\�MVRX�QDEtUiQ\�Y MHGQRP�VP�UX] G$YRGX�PLQLPDOL]DFH� UHJLVWUDþQtFK� FK\E� ]S$VREHQêFK� K\VWHUH]t� VNHQHUX�� +\VWHUH]H� YHVP�UX� NROPpP� N URYLQ� Y]RUNX� ]S$VREXMH� FK\EQê� SURILO�� MDN� ]Qi]RU�XMH� REU�� ����6 RGYROiQtP�QD�N�LYNX�QD�REU������YLGtPH��åH��MHVWOLåH�VH�VNHQHU�SRK\EXMH�QDKRUX�Y NURNXVP�UHP� ]�� MH� W�HED� XUþLWp� QDS�Wt� NH� NRQWUDNFL� VNHQHUX�� 2SURWL� WRPX�� S�L� VHVWXSX� GRO$ RVWHMQê� NURN� �NG\� VH� VNHQHU� UR]WiKQH�� MH� QD� H[WHQ]L� VSRW�HERYiQR� Y�Wãt� QDS�Wt� QHå� SURNRQWUDNFL�SUR�VWHMQRX�]P�QX�SRORK\�3RNXG�MH�630�REUD]��UHNRQVWUXRYiQ�QD�]iNODG� QDS�Wt�S�LYHGHQpKR�QD�VNHQHU��EXGHREU\V�Y\SDGDW�SRGOH�REU��������= REUi]NX�MH�]�HMPê�YOLY�K\VWHUH]H�QD�]REUD]HQt� LGHiOQtKRSUDYR~KOpKR�VWXSQ��

2EU�������9OLY�K\VWHUH]H�QD�VWXSH�
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������&UHHS
.G\å� MH� VNHQHU� Y\VWDYHQ� QiKOp� ]P�Q� QDS�Wt�� SLH]RHOHNWULFNê� PDWHULiO� QHUHDJXMHQDMHGQRX�� 2GSRYtGDMtFt� ]P�Q\� UR]P�UX� VNHQHUX� QDVWDQRX� YH� GYRX� NURFtFK�� 3UYQt� NURNSURE�KQH� E�KHP� Q�NROLND� PLOLVHNXQG� D� GUXKê� E�KHP�PQRKHP� GHOãtKR� þDVRYpKR� ~VHNX�'UXKê�NURN��R]QDþHQê�Y REUi]NX�����MDNR�'[F MH�]QiP�MDNR�FUHHS�

2EU�������*UDI�XND]XMtFt�FUHHS�VNHQHUX.YDQWLWDWLYQ� P$åHPH� FUHHS� Y\MiG�LW� SRP�UHP� H[WHQ]t� ±� '[F�'[�� &UHHS� MHY\MDG�RYiQ� Y SURFHQWHFK� D� RE\þHMQ� MH� FKDUDNWHUL]RYiQ� þDVRYêP� LQWHUYDOHP� 7FU�� E�KHPNWHUpKR�NH�FUHHSX�GRMGH��7\SLFNi�KRGQRWD�MH����Då����Y þDVH�7FU RG����GR�����VHNXQG��1DREU�� ���� MH� ]Qi]RUQ�Q� SU$E�K� H[WHQ]H� V Y\]QDþHQêP� FUHHSHP� Y ]iYLVORVWL� QD� QDS�WtS�LYiG�QpP� QD� KURW�� 9OLYHP� FUHHSX� PRKRX� REUi]N\� SR�t]HQp� S�L� U$]QêFK� VNHQRYDFtFKU\FKORVWHFK�Y\ND]RYDW�U$]Qi�]Y�WãHQt�
9OLY� FUHHSX� VH� P$åH� SURMHYLW� ]HMPpQD� S�L� ]Y�WãHQt� GHWDLO$ Y URYLQ� Y]RUNX�3�HGSRNOiGHMPH� WHG\� WXWR� VLWXDFL�� 1DMGHPH� YKRGQê� GHWDLO� S�L� PHQãtP� ]Y�WãHQt� �S�LVNHQRYiQt�Y�Wãt�SORFK\���Y\EHUHPH�GHWDLO�Y URKRYp�þiVWL�SORFK\���S�HVXQHPH�VNHQHU�GR�WpWRSR]LFH� D� FKFHPH� Y WpWR� SR]LFL� GHWDLO� RGSRYtGDMtFtP� ]S$VREHP� ]Y�WãLW�� (OHNWURQLND 630S�tVWURMH�QiVOHGQ� Y\YROi�QDS�Wt�N S�HVXQX�VNHQHUX�GR�QRYp�FHQWURYDQp�SR]LFH��3URWRåH�MHYãDN� DSOLNRYiQ� QD� VNHQHU� QiKOê� QDS�"RYê� LPSXOV�� FUHHS� Y URYLQ� Y]RUNX ]S$VREt�� åHQHWUHItPH� FtORYRX� SR]LFL�� 3RNXG� EXGHPH� SRNUDþRYDW� YH VNHQRYiQt� SORFK\� EH]H� ]P�Q\QDS�Wt��VNHQHU�VH�EXGH�GiOH�SRVWXSQ� XYRO�RYDW��QDVWiYi�FUHHS���3RFKRG�P$åH�WUYDW��iGRY�PLQXW\�
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. REMDVQ�Qt�FUHHSX�YH VP�UX RV\�]��XYDåXMPH�RS�W�SUDYR~KOê�VWXSH� �YL]��REU�������� +URW� WUDYHU]XMH� VWXSH� RG� VSRGX� QDKRUX�� VNHQHU� VH� VPUã"XMH� SRG� YOLYHP QDS�WtNRUHVSRQGXMtFtKR� V YêãNRX� FHOpKR� VWXSQ��� 1LFPpQ� E�KHP� Q�NROLND� GDOãtFK� VHNXQG�� NG\GRFKi]t NH� FUHHSX�� VNHQHU� SRNUDþXMH� SRPDOX Y NRQWUDNFL�� . GRVDåHQt� NRQWDNWX� KURWXV SRYUFKHP�PXVt�630�QDVWDYLW�QDS�Wt�YH� VP�UX�RSDþQpP�WDN��DE\�S$VRELOR�SURWL�FUHHSX�

2EU�������=P�QD�WYDUX�VWXSQ� V�FUHHSHP9OLY� FUHHSX� QD� ]REUD]HQt� SUDYR~KOpKR� VFKRGX� �VWXSQ��� MH� LGHDOL]RYDQê� S�tNODG�7\SLþW�Mãt� S�tNODG� ] SUD[H� S�HGVWDYXMH� ]REUD]HQt� SRO\NU\VWDOLFNpKR�PDWHULiOX�� MHKRå� ]UQDMVRX� WYR�HQD� SORFKDPL� VNORQ�QêPL� SRG� U$]QêPL� ~KO\�� 9 G$VOHGNX� FUHHSX� MH� 630� REUD]]SUDYLGOD� RYOLYQ�Q� WDN�� åH� QD� MHGQp� VWUDQ� Y\YêãHQLQ\� MVRX� VY�WOp� VWtQ\� D� QD� GUXKp� MVRXWPDYp�VWtQ\�
������6WiUQXWt

'HIRUPDþQt� NRHILFLHQW� ±� G� SLH]RHOHNWULFNpKR� PDWHULiOX� VH� P�Qt� H[SRQHQFLiOQ�V þDVHP� D� GRERX� SRXåtYiQt�� *UDI� QD� REU�� �� ±� �� ]Qi]RU�XMH� VWiUQXWt� SLH]RHOHNWULFNpKRVNHQHUX�Y�S�tSDG� SRXåLWt�QLåãtKR�D�Y\ããtKR�QDS�Wt�

2EU������6WiUQXWt�VNHQHUX�S�L�XåtYiQt�D�QHþLQQRVWL�
6WiUQXWt�VNHQHUX� MH�Y JUDIX�Y\MiG�HQR�]P�QRX�NRHILFLHQWX�QDSMDWRVWL�]D�XUþLWê�þDV�6WiUQXWt�P$åH�]S$VRELW�FK\E\�Y P��HQt�GpOHN��3RNXG�MH�VNHQHU�XåtYiQ�SUDYLGHOQ���RGFK\ON\



��

H[WHQ]H� SUR� GDQi� QDS�Wt� VH� SRPDOX� ]Y\ãXMt� V GRERX� D� IUHNYHQFt� SRXåtYiQt�� 9 GRE� NG\VNHQHU�QHQt�SRXåtYiQ��VH�]P�QD�H[WHQ]H��VNHQHUX�VQLåXMH�H[SRQHQFLiOQ���2ED�W\WR�MHY\�MVRXVRXþiVWt�SURFHVX�VWiUQXWt�6 RGYROiQtP�QD�~YRG�NDSLWRO\�������S�LSRPH�PH��åH�SLH]RHOHNWULFNp�PDWHULiO\�MVRXPDWHULiO\�NHUDPLFNp�D�WHG\�SRO\NU\VWDOLFNp��.DåGê�PDOê�NU\VWDO��NWHUê�MH�VRXþiVWt�VOLQXWpKRVNHQHUX� Pi� VY$M� YODVWQt� GLSyORYê� PRPHQW�� 2SDNRYDQêP� S�LYiG�QtP� QDS�Wt� Y MHGQRPVP�UX� �VLWXDFH�� NG\� MH� QDS�Wt� S�LYiG�Qp� QD� VNHQHU� S�L� VNHQRYiQt��� GRFKi]t� NH� VWiOHþDVW�MãtPX� SyORYiQt� GRPpQ� Y S�tVOXãQêFK� VP�UHFK� VNHQRYiQt��ýHWQp� GLODWDFH� VNHQHUX� S�LVNHQRYiQt�� ~P�UQp� S�LYHGHQpPX� QDS�Wt�� SRODUL]XMt� GLSyO\� Y GDQêFK� VP�UHFK�� = REUi]NXY\SOêYi��åH�þtP�þDVW�ML��GpOH��MH�VNHQHU�SRXåtYiQ��WtP�Y�WãtKR�UR]VDKX�SRK\EX�MH�VFKRSHQ�1D� GUXKp� VWUDQ��� SRNXG� VNHQHU� QHQt þDVWR� SRXåtYiQ�� GLSyORYp�PRPHQW\� VH� EXGRX]QRYX�RULHQWRYDW�QDKRGLOH��9êVOHGNHP�MH��åH�MHQ�Q�NROLN�GLSyO$ EXGH�S�LVStYDW�N YêFK\OFHVNHQHUX�� 3�L� SR�t]HQt� 630�� MH� YåG\� VNHQHU� SyORYiQ� D� DPSOLWXGD� RGFK\ON\� MH� YåG\PD[LPiOQt�� =iYLVORVW� H[WHQ]H� VNHQHUX� QD� þDVH� D� GRE� SRXåtYiQt� Y\SRYtGi�� åH� VNHQHUSUDNWLFN\�QHP$åH�GRViKQRXW�PD[LPiOQt�YêFK\ON\�MDNRX�P�O�Y GRE� SUYQt�NDOLEUDFH��3RNXGDQDO\]XMHPH� SRYUFK� Y 630�� GpONRYp� KRGQRW\� Y S�tþQpP� D� YHUWLNiOQtP� VP�UX� Y\ND]XMtMLVWRX�FK\EX�
������.�tåRYi�YD]ED

3RMHP�N�tåRYi�YD]ED�Y\SRYtGi�R�WHQGHQFL�VNHQHUX�SRK\ERYDW�VH Y RViFK�[ QHER�\ VIDOHãQRX�]�WRYRX�VORåNX��YL]��REU�� �����7D�P$åH�PtW� Q�NROLN�S�tþLQ��1DS�tNODG�� HOHNWULFNpSROH�SRGpO�VNHQHUX QHQt�VWHMQRURGp��'HIRUPDþQt��QDS�"RYi��SROH�QHMVRX�NRQVWDQWQt�D�QHQtMH� PRåQp� SRSVDW� YHNWRURYRX� YHOLþLQRX�� 9H� VNXWHþQRVWL� VH� MHGQi� VORåLWp� WHQ]RU\�*HRPHWULFNi� N�tåRYi� YD]ED� Pi� VYRX� SRGVWDWX� YH� ]S$VREX� NRQVWUXNFH� SLH]RHOHNWULFNpKRVNHQHUX��NWHUê�Pi�QHMþDVW�ML� SRGREX�VHJPHQWRYDQp�WUXELþN\�QHER�WURMQRåN\�

2EU�������.�tåRY� Yi]DQê�SRK\E�VNHQHUX3RK\E�VNHQHUX�YH� VP�UX�[� �� \ MH�XVNXWHþQ�Q��SRNXG� VH� MHGQD� VWUDQD�YiOFH� VWDKXMH�NRQWUDNFH�� D� GUXKi� QDStQi� �H[WHQ]H��� 9êVOHGNHP� MH�� åH� VNHQHU� VH� YH� VNXWHþQRVWLQHSRK\EXMH�VH�Y SRåDGRYDQp�URYLQ���DOH�SRK\EXMH�SR�REORXNRYp�GUi]H��1DS�Wt�SRW�HEQp�SURSRK\E�SLH]RHOHNWULFNp�WUXELþN\�SRGpO�RV\�[ D�\ �URYQRE�åQ� V SRYUFKHP�Y]RUNX��Y\åDGXMHN XGUåHQt�NRQWDNWX�KURWX�V SRYUFKHP�Y]RUNX MHãW� H[WHQ]L�S�tSDGQ� NRQWUDNFL�SRGpO�RV\�]�NROPR�N�SRYUFKX�Y]RUNX��
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6NHQHU�Y SRGRE� ÄWURMQRåN\³�MH�NRQVWUXRYiQ�WDN��åH�VH�Y]iMHPQ� QD�MHGQRP�NRQFLVSRMt W�L� W\þLQN\� QHER� WUXELþN\� ] SLH]RHOHNWULFNpKR� PDWHULiOX�� 7DWR� NRQVWUXNFH� URYQ�åY\WYi�t� N�tåRYRX� YD]EX�� SURWRåH� W�L� þiVWL� VNHQHUX� ]� SLH]RHOHNWULFNpKR� PDWHULiOX� MVRXSURSRMHQ\� �QDY]iMHP��.G\å�VH�Ä[³� W\þLQND� UR]HSQH�QHER�VWiKQH�� ]S$VREt� WR� URWDFL�NROHPÄ\³ D� Ä]³� RV� W\þLQHN�� 7RWR� VSRMHQt�� YHGRXFt� NH� ÄN�tåRYp YD]E�³� P$åH� YpVW� X� 630� NHY]QLNX�ÄPLVNRYLWpKR³�]NUHVOHQt�REUD]X�� MDN�MH�YLG�W�QD�REU�������RS�W�QD�S�tNODGX�REUD]XSUDYR~KOpKR�VWXSQ��

2EU��������-HY�N�tåRYp�YD]E\�QD�VWXSH�3�L� LQWHUSUHWDFL� REU�� ����� VL� PXVtPH� XY�GRPLW�� åH� 630� REUD]� Y\FKi]t� ]� QDS�WtSRW�HEQpKR�NH�NRPSHQ]DFL�]DN�LYHQt��NWHUp�YHGH�N REORXNRYpPX�SRK\EX�VNHQHUX��0LVNRYp]NUHVOHQt� QHPXVt� EêW� YåG\� Y NRQHþQpP� REUD]H ]�HMPp�� SURWRåH� P$åH� EêW� HOLPLQRYiQRQiVOHGQêP�]SUDFRYiQtP�REUD]X�V SRXåLWtP�YKRGQpKR�SRþtWDþRYpKR�SURJUDPX��6RIWZHURYiNRUHNFH��SR�NDOLEUDFL�VNHQHUX�]REUD]HQtP�SRYUFKX�R�]QiPp�N�LYRVWL� �þRþN\���P$åH�REUD]Y\URYQDW�� 6NXWHþQi� N�LYRVW� þRþN\� YãDN� P$åH� EêW� P��HQD� SRX]H� Y S�tSDG��� NG\� MHHOLPLQRYiQ YOLY�N�tåRYp�YD]E\�9 WpWR� VHNFL� E\O� RGG�OHQ� SRSViQ� YOLY� K\VWHUH]H�� FUHHSX� D� N�tåRYp� YD]E\� QD]REUD]HQt� SUDYLGHOQpKR�� SUDYR~KOpKR� VWXSQ��� 9H� VNXWHþQRVWL� VH� W\WR� MHY\� REMHYXMtVRXþDVQ���2EU�������XND]XMH�YêVOHGQê�HIHNW�YãHFK�W�FKWR�MHY$�

2EU������9OLY�K\VWHUH]H��FUHHSX�D�N�tåRYp�YD]E\�QD�REUD]�VWXSQ�1�NWHUp� V\VWpP\� PRKRX� �HãLW� YDG\� ]REUD]HQt� QDPtVWR� VRIWZDURYRX� NRUHNFtKDUGZHURYRX�NRUHNFt��NWHUi�HOLPLQXMH QHOLQHDULW\��.RUHNFH�SRXåtYDMt�RSWLFNRX��NDSDFLWQt�DWHQ]RPHWULFNRX� WHFKQRORJLL�� 1HMNYDOLWQ�Mãt� V\VWpP\� NRPELQXMt� MDN� VRIWZHURYRX�� WDN� LKDUGZHURYRX�NRUHNFL�


		Pokud je SPM obraz  rekonstruován na základì napìtí pøivedeného na skener, bude obrys vypadat podle obr. 2- 5. Z obrázku je zøejmý vliv hystereze na zobrazení ideálního pravoúhlého stupnì.
	Obr. 2-5. Vliv hystereze na stupeò

