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Abstrakt: 

TDWR� EDNDOiĜVNi� SUiFH VH� ]DEêYi� UĤ]QêPL�Petodami VWDQRYHQt� REMHNWLYQt� UHIUDNFH��1HMSUYH�

MVRX� XYHGHQ\� KLVWRULFNp� SRþiWN\� D� SUYQt� PDQXiOQt� SĜtVWURMH�� NWHUp� N Y\ãHWĜHQt� VORXåLO\��

=PtQČQp� MVRX� MHMLFK� NRQVWUXNFH�� WHFKQLFNp� ~GDMH� D� ]SĤVRE�PČĜHQt SRPRFt� QLFK�� 'DOãt� þiVW�

SUiFH� VH� ]DEêYi� DXWRPDWLFNêPL� UHIUDNWRPHWU\�� NGH� MVRX� SRSViQ\� MHGQRWOLYp�PHWRG\�SRXåLWp�

v GDQêFK� DXWRUHIUDNWRPHWUHFK�� 3RVOHGQt� þiVW� MH� YČQRYDQi� UHIUDNWRPHWUĤP ]DORåHQêFK�

na principu fotoretinoskopie�� 8YHGHQ� MH� ]HMPpQD� ELQRNXOiUQt� UHIUDNWRPHtr 2WIN, SRPRFt�

MHKRå v SUDNWLFNp�þiVWL�SUiFH�SUREtKi�PČĜHQt�KRGQRW�UHIUDNFH��([SHULPHQWiOQt�þiVW�VH�]DEêYi�

SRURYQiQtP� WĜHFK� RGOLãQêFK� SULQFLSLiOQtFK� PHWRG� VWDQRYHQt� UHIUDNFH�� IRWRUHWLQRVNRSLH��

DXWRUHIUDNWRPHWULH� D� VXEMHNWLYQt� UHIUDNFH� 9êVOHGN\ z WČFKWR� PČĜHQt� MVRX� VWDWLVWLFN\�

Y\KRGQRFHQ\��6WDQRYHQi�K\SRWp]D�+���NWHUi�SĜHGSRNOiGi��åH�UR]GtO�VWĜHGQtFK�KRGQRW�PČĜHQt�

UHIUDNFH� DXWRUHIUDNWRPHWUHP� D� SĜtVWURMHP� �:,1� se ve vztahu k VXEMHNWLYQt� UHIUDNFL� 

VWDWLVWLFN\�QHOLãt��QHQt�QD�KODGLQČ�Yê]QDPQRVWL�Į = �����]DPtWQXWD��1DRSDN�K\SRWp]D�+���NWHUi�

SĜHGSRNOiGi�� åH� UR]GtO� VWĜHGQtFK� KRGQRW� PČĜHQt� SXSLOiUQt� Y]GiOHQRVWL� DXWRUHIUDNWRPHWUHP�

a SĜtVWURMHP 2WIN ve vztahu k PČĜHQt� 3'� PHWUHP� VH� VWDWLVWLFN\� Yê]QDPQČ� QHOLãt�� 7D� MH�

na KODGLQČ�Yê]QDPQRVWL�Į = �����]DPtWQXWD���  

 

 

.OtþRYi�VORYD� 

2EMHNWLYQt�UHIUDNFH��DXWRPDWLFNp�UHIUDNWRPHWU\��IRWRUHIUDNFH, 2WIN 

 

 

 

 

 



 

 

%DFKHORU�V� WKHVLV� WLWOH: Photoretinoscopy and Correction of Refractive 
Errors 

 

Abstract: 

This bachelor thesis deals with different methods of determining objective refraction. First, 

the historical origins and the first manual instruments used for the examination are presented. 

Their construction, technical data and the method of measurement using them are mentioned. 

Next part of the thesis deals with autorefractometers, where the various methods used in these 

autorefractometers are described. Last part of the thesis is devoted to refractometers based on 

the principle of photoretinoscopy. In particular, the binocular refractometer 2WIN is 

presented, and is then used in the practical part of the thesis to measure refraction values. 

Experimental part then deals with the comparison of three different principle methods of 

refraction determination: photoretinoscopy, autorefractometry and subjective refraction. The 

results of these measurements are statistically evaluated. Hypothesis H1, which assumes that 

the difference between the mean values of refraction measurements by autorefractometer and 

2WIN in relation to subjective refraction is not statistically different, is not statistically 

rejected RQ�WKH�VFDOH�RI�VLJQLILFDQFH�Į� �������&RQYHUVHO\��K\SRWKHVLV�+���ZKLFK�SUHGLFWV�WKDW�

the difference of the average values of the measurement of pupil distance by the 

autorefractometer and the 2WIN device in relation to the measurement of PD by the meter is 

QRW�VWDWLVWLFDOO\�VLJQLILFDQWO\�GLIIHUHQW��,W�LV�UHMHFWHG�DW�D�VLJQLILFDQFH�OHYHO�RI�Į� ������ 

 

Key words: 

Objective refraction, automatic refractometers, photorefraction, 2WIN 
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3URKODãXML�� åH� MVHP�EDNDOiĜVNRX SUiFL� V Qi]YHP� Ä)RWRUHWLQRVNRSLH� D� NRUHNFH� UHIUDNþQtFK�

vad³�vypracovala VDPRVWDWQČ� D SRXåLOa N� WRPX�~SOQê�YêþHW� FLWDFt� SRXåLWêFK�SUDPHQĤ��NWHUp�

XYiGtP�Y�VH]QDPX�SĜLORåHQpP�N EDNDOiĜVNp SUiFL� 

1HPiP� ]iYDåQê� GĤYRG� SURWL� XåLWt� WRKRWR� ãNROQtKR� GtOD� YH� VP\VOX� ���� =iNRQD�

þ��������� 6E���R�SUiYX�DXWRUVNpP��R�SUiYHFK�VRXYLVHMtFtFK�V�SUiYHP�DXWRUVNêP�D�R�]PČQČ�

QČNWHUêFK�]iNRQĤ��DXWRUVNê�]iNRQ���YH�]QČQt�SR]GČMãtFK�SĜHGSLVĤ� 
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ÒYRG  1 

 

1 ÒYRG 
2EMHNWLYQt� UHIUDNFH� SĜHGVWDYXMH jedno z prYRWQtFK Y\ãHWĜHQt� UHIUDNþQtKR� VWDYX� RND�

v RþQtFK� RSWLNiFK� þL� RIWDOPRORJLFNêFK� ]DĜt]HQt�� = REMHNWLYQČ� QDPČĜHQêFK� YêVOHGNĤ� VH� SRWp�

postupuje k VXEMHNWLYQtPX� Y\ãHWĜHQt�� 3URWR� MH� SUR� RSWRPHWULVW\� þL� RIWDOPRORJ\� WRWR� PČĜHQt�

SRGVWDWQp D�MH�]DSRWĜHEt��DE\�MHKR�YêVOHGN\�E\O\�YHOPL�U\FKOp�D�SĜHVQp�� 

V SUD[L� VH� SRXåtYi� ĜDGD� SĜtVWURMĤ a metod�� NWHUêPL� O]H� REMHNWLYQt� refrakci stanovit. 

1ČNWHUp� ] QLFK�� DOH� QHMVRX� YKRGQp� SUR� YãHFKQ\� SDFLHQW\�� D� SURWR� MH� SRWĜHED� SĜLVWXSRYDW�

k DOWHUQDWLYQtP�PHWRGiP��8�GČWVNêFK�SDFLHQWĤ, je ob]YOiãĢ�GĤOHåLWp�VWDQRYHQt�YKRGQp�EUêORYp�

NRUHNFH� SUR� VSUiYQê� YêYRM� ]UDNRYêFK� IXQNFt� D� ELQRNXOiUQtKR� YLGČQt�� ZHMPpQD� X� WČFKWR�

MHGLQFĤ þL�LPRELOQtFK�SDFLHQWĤ QHMVRX�SDUDPHWU\�NODVLFNêFK�DXWRUHIUDNWRPHWUĤ�YKRGQp. TXGtå�

se v WČFKWR� SĜtSDGHFK SĜLVWXSXMH� N Y\ãHWĜHQt SRPRFt� SĜHQRVQêFK� UHIUDNWRPHtrĤ� obvykle 

IXQJXMtFtFK QD�SULQFLSX�VFUHHQLQJRYêFK�Y\ãHWĜHQt�  

V WHRUHWLFNp� þiVWL� MH� XYHGHQD� PHWRGLND� KLVWRULFNêFK� ]SĤVREĤ� VWDQRYHQt� REMHNWLYQt�

refrakce. DDOãt� NDSLWROD� MH� YČQRYiQD� DXWRPDWLFNêP� UHIUDNWRPHWUĤP�� NGH� MVRX� Y\VYČWOHQ\�

MHGQRWOLYp�PHWRG\��PHWRGD�UHWLQRVNRSLH��RGUD]X�SDSUVNĤ��VURYQiQt�YHOLNRVWL�REUD]X��QHMOHSãtKR�

]DRVWĜHQt�� NQLIH� HGJH� PHWKRG� D� 6FKHLQHURYD� PHWRGD�� 3RVOHGQt� þiVW� WHRUHWLFNp� þiVWL� XYiGt�

Y\EUDQp� SĜHQRVQp� UHIUDNWRPHWU\� YþHWQČ� SĜtVWURMH� 2WIN, kde MVRX� ]PtQČQ\� MHMLFK� WHFKQLFNp�

SDUDPHWU\��PRåQRVWL�D�SRGPtQN\�]D�MDNêFK�PĤåH�EêW�Y\ãHWĜHQt�SURYHGHQR�� 

&tOHP� EDNDOiĜVNp� SUiFH� MH� XYpVW� SUREOHPDWLNX� UHIUDNWRPHWUĤ� ]DORåHQêFK� QD� SULQFLSX�

fotoretinoskopie D�Y\KRGQRWLW�MHMLFK�SĜtQRV �IRUPRX�UR]GtOX�KRdnot vĤþi VXEMHNWLYQt�UHIUDNFH� 

do EČåQp�SUD[H�RSWRPHWULVW\, MDNRåWR�DOWHUQDWLYX�N EČåQêP�QHSĜHQRVQêP�DXWRUHIUDNWRPHWUĤP�� 
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2 2EMHNWLYQt�UHIUDNFH 
Refrakce v\MDGĜXMH� Y]WDK� PH]L� ORPLYRVWt� RND� D� MHKR� RVRYRX� GpONRX�� 3ĜL� QXORYp�

UHIUDNþQt� YDGČ� SODWt�� åH� SDSUVN\� SĜHGPČWX� SĜLFKi]HMtFtKR� ]� QHNRQHþQD� Y\WYRĜt� RVWUê� REUD]�

na VtWQLFL�� 7HQWR� VWDY� RND� QD]êYiPH� HPHWURSLH�� 1HQt-OL� YêãH� XYHGHQi� SRGPtQND� VSOQČQD��

POXYtPH� R� DPHWURSLL�� 0i-OL� RNR� YH� YãHFK� URYLQiFK� �PHULGLiQHFK�� VWHMQRX� RSWLFNRX�

PRKXWQRVW�� MHGQi� VH� R� VIpULFNRX� DPHWURSLL�� 3RNXG� WRPX� WDN� QHQt�� MH� RNR� DVWLJPDWLFNp��

U QHVWHMQêFK�UHIUDNþQtFK�YDG�RERX�Rþt�POXYtPH�R�DQL]RPHWURSLL��>�@ 

Pro PČĜHQt�UHIUDNFH�QHER�UHIUDNþQt�YDG\�UR]OLãXMHPH PHWRG\�REMHNWLYQt�D�VXEMHNWLYQt��

0H]L�REMHNWLYQt�PHWRG\�SDWĜt�QDSĜ��UHWLQRVNRSLH�QHER�DXWRUHIUDNFH��NG\�]tVNiPH�YêVOHGN\�EH]�

LQWHUDNFH� SDFLHQWD�� 1DSURWL� WRPX� VXEMHNWLYQt� PHWRGD� Y\åDGXMH� MHKR� DNWLYQt� VSROXSUiFL��

6XEMHNWLYQt� UHIUDNFL� SURYiGtPH� SRPRFt� ]NXãHEQt� REUXE\� D� VDG\� ]NXãHEQtFK� VNHO� QHER�

SURVWĜHGQLFWYtP�IRURSWHUX��3DFLHQW�þWH�]QDN\�QD�RSWRW\SX�Y]GiOHQpP�PLQLPiOQČ�� m od oka 

a QD�]iNODGČ�GRVDåHQêFK�YêVOHGNĤ�VWDQRYXMH�Y\ãHWĜXMtFt�YêVOHGQRX�NRUHNFL��2EČ�W\WR�PHWRG\�

SRVN\WXMt� RIWDOPRORJRYL� þL� RSWRPHWULVWRYL� UĤ]Qp� LQIRUPDFH� SUR� VWDQRYHQt� NRUHNFH� UHIUDNþQt�

YDG\��5HIUDNþQt�YDGD�VH�PĤåH�NRULJRYDW�SRPRFt�EUêOt��NRQWDNWQtFK�þRþHN�QHER�URKRYNRYêFK�

UHIUDNþQtFK�WHUDSLt��.�]MLãWČQt�UHIUDNþQt�YDG\�VH�WDNp�Y\XåtYi�Y\ãHWĜHQt�Y�F\NORSOHJLL��DE\�VH�

GRFtOLOR� SDUDOê]\� ĜDVQDWpKR� WČOtVND� D� SDFLHQW� QHPRKO� DNRPRGRYDW�� 7R� VH� Y\XåtYi� SĜL�

Y\ãHWĜRYiQt�]UDNX�GČWt�D�PODGãtFK�GRVSČOêFK��NWHĜt�SRGYČGRPČ�]DRVWĜXMt�EČKHP�PČĜHQt�]UDNX��

[2] 

2EMHNWLYQt�UHIUDNFH�slouåt� MDNR YêFKR]t�VWDY SUR�QiVOHGQRX�VXEMHNWLYQt�þiVW�UHIUDNþQt�

]NRXãN\�� 8� MLVWp� VNXSLQ\� MHGLQFĤ� SURYpVW� VXEMHNWLYQt� Y\ãHWĜHQt� QHO]H�� SURWR� MH� FtOHP�

Y\ãHWĜXMtFtKR� ]tVNiQt� SĜHVQêFK a RNDPåLWêFK YêVOHGNĤ� V WČFKWR� SĜtSDGHFK se REMHNWLYQt�

UHIUDNFH�VWiYi�GĤOHåLWêP�D�þDVWR�MHGLQêP�SRGNODGHP�SUR�NRUHNFL�UHIUDNþQt�YDG\�  

2EMHNWLYQt� UHIUDNFH lze stanovit SRPRFt� UĤ]QêFK� SĜtVWURMĤ�� NWHUp� MVRX� PpQČ� þL� YtFH�

QiURþQp�SUR�Y\ãHWĜXMtFtKR�þL�VSROXSUiFL�SDFLHQWD��0H]L�QHMVWDUãt�D�GQHV�Xå�WpPČĜ�QHY\XåtYDQRX�

techniku pro REMHNWLYQt�VWDQRYHQt�UHIUDNFH��SDWĜt�RIWDOPRVNRSLH��6 RIWDOPRVNRSHP�VH�VHWNiPH�

]HMPpQD� Y RUGLQDFtFK� RþQtKR� OpNDĜH�� D� WR� SĜL� GLDJQRVWLFH� RþQtKR� SR]DGt�� NGH� MH� SĜtPi�

oftalmoskopie Y\XåtYDQi�� -DNR� GDOãt�PHWRGD�� NWHUi� MH� Y NOLQLFNp� SUD[L� SRPČUQČ� ]DVWRXSHQD�

je VNLDVNRSLH��3DNOLåH�MH�Y WRPWR�RKOHGX�Y\ãHWĜXMtFt�]NXãHQê��O]H�]tVNDW�YHOPL�SĜHVQp�YêVOHGN\�

PČĜHQt��[3, 4] 

Sice jsou t\WR� PHWRG\� MHãWČ� GRVW� Y\XåtYDQp� D� WDNp� QD� SRĜt]HQt� ILQDQþQČ� QHQiURþQp��

SĜHVWR� VH� V nimi v EČåQêFK� RþQtFK� RSWLNiFK� WROLN� QHVHWNiPH�� 7DP� se k SRĜt]HQt� REMHNWLYQt�
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refrakce SĜHYiåQČ� Y\XåtYDMt DXWRPDWLFNp� RþQt� UHIUDNWRPHWU\�� 7\� SURYiGt� VYp� PČĜHQt�

na ]iNODGČ� LQIUDþHUYHQpKR� ]iĜHQt, NWHUp� MH� SUR� OLGVNê� ]UDN� QHYLGLWHOQp�� D� WXGtå� QHRYOLYĖXMH�

UHIUDNþQt�VWDY�RND. [5] 

 2EVOXKD� WČFKWR� SĜtVWURMĤ� MH� VQDGQi�� U\FKOi� D� QD� ]NXãHQRVW� Y\ãHWĜXMtFtFK� QHQiURþQi��

S DXWRPDWLFNêPL�RþQtPL�UHIUDNWRPHWU\�VH�SUDFXMH�EXćWR�YH�VWROQt�QHER�UXþQt�SRGREČ��5XþQt 

SĜHQRVQp� DXWRUHIUDNWRPHWU\� PDMt� VYp� KRMQp� ]DVWRXSHQt� ]HMPpQD� X� GČWt�� QHVSROXSUDFXMtFtFK�

þL LPRELOQtFK� SDFLHQWĤ�� NGH� QHQt� PRåQp� W\WR� SDFLHQW\� Y\ãHWĜLW� X� EČåQpKR� VWROQtKR�

DXWRUHIWDNWRPHWUX�� 9HONê� GĤUD]� MH� NODGHQ� X� Y\ãHWĜHQt� REMHNWLYQt� UHIUDNFH� X� GČWt� Go 6 let. 

V WRPWR� REGREt� MH� VSUiYQp� VWDQRYHQt� EUêORYp� NRUHNFH� ]YOiãĢ� GĤOHåLWp� SUR� VSUiYQê� YêYRM�

]UDNRYêFK�IXQNFt�D�ELQRNXOiUQtKR�YLGČQt��[3, 6, 7] 
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2.1 Oftalmoskopie 
9\ãHWĜRYDFt� PHWRGD�� NWHUi� Y]QLNOD� Y� SRORYLQČ� ��� VWROHWt�� -DNR� SUYQt� Y\QiOH]FH�

IXQNþQtKR� RIWDOPRVNRSX� VH� URNX� ����� SĜHGVWDYLO� +HUPDQQ� YRQ� +HOPKROW]�

s tzv. +HOPKROW]RY\P�]UFiWNHP��]D�SRXåLWt�VLOQČMãt�SODQSDUDOHOQt�GHVWLþN\��NWHUi�SĤVRELOD�MDNR�

SRORSURSXVWQp� ]UFDGOR�� 7HKG\� E\O� RIWDOPRVNRS� ]iNODGQtP� Y\ãHWĜRYDFtP� QiVWURMHP�� SRPRFt�

NWHUpKR� VH� Y\ãHWĜRYDO� YQLWĜHN� OLGVNpKR� RND� V� SRXåLWtP� VYČWHOQpKR� SDSUVNX�� 'iOH� VH�

SURVWĜHGQLFWYtP� RIWDOPRVNRSX� REMHNWLYQČ� ]MLãĢRYDO� UHIUDNþQt� VWDY� RND�� NGH� MH� Y\XåLWD�

VFKRSQRVW�VtWQLFH�RGUiåHW�GRSDGDMtFt�]iĜHQt��>3, 8, 9] 

3UYQt� REMHYHQRX� PHWRGRX� Y\ãHWĜHQt� RþQtKR� SR]DGt� E\OD� SĜtPi� RIWDOPRVNRSLH��

Roku �����ML�SĜHGVWDYLO�QČPHFNê�I\]LN�+HUPDQQ�YRQ�+HOPKROW]��3ULQFLSHP�MHKR�SĤYRGQtKR�

QiYUKX� E\OR� SRXåLWt� VLOQČMãt� SODQSDUDOHOQt� GHVN\�� NWHUi� SĤVRELOD� MDNR� SRORSURSXVWQp� ]UFDGOR�

PZ. To E\OR�XPtVWČQR�PH]L�Y\ãHWĜRYDQRX�RVRERX�92�D�Y\ãHWĜXMtFtP�237���0XVHO�EêW�]YROHQ�

YKRGQê�]GURM�VYČWOD�=��NORXERYp�VYČWOR��VWROQt�RþQt�ODPSD���DE\�VYČWOR�E\OR�YUKiQR�GR�URYLQ\�

RND�D�VtWQLFH�E\OD�VSUiYQČ�QDVYtFHQD�� �3UR�]DFK\FHQt�VYČWOD�QDVYtFHQp�VtWQLFH�VH�SR]RURYDWHO�

PXVHO�GRVWDW�GR�URYQREČåQp�SR]LFH�V RNHP�Y\ãHWĜRYDQpKR� 

 
2EUi]HN��� 6FKpPD�SĜtPp�RIWDOPRVNRSLH�>3] 

9\ãHWĜHQt� SUREtKi� ] YHOPL� NUiWNp� Y]GiOHQRVWL� �FFD� � FP�� SURVWĜHGQLFWYtP� UXþQtKR�

RIWDOPRVNRSX��7HQ�MH�Y\EDYHQ�DOHVSRĖ�GYČPD�5HNNRVRYêPL�NRWRXþL��SUR�SR]RURYiQt�RþQtKR�

SR]DGt��9 5HNNRVRYČ�NRWRXþL�MVRX�XORåHQ\�þRþN\��NWHUp�VORXåt�N ]DRVWĜHQt�REUD]X�D�Y\URYQiQt�

RSWLFNêFK� SRGPtQHN� RERX� Rþt�� 3UR� OHSãt� GLDJQRVWLNX� VtWQLFH� MVRX� QČNWHUp� RIWDOPRVNRS\�

Y\EDYHQ\� L� SURPČQQRX� RSWLNRX�� SRPRFt� Qtå� O]H� PČQLW� YHOLNRVW� SUĤPČUX� QDVYtFHQpKR pole.  

3RPRFt� SĜtPpKR� RIWDOPRVNRSX� MVPH� VFKRSQL� VOHGRYDW� REODVW� VtWQLFH� Y rozsahu cca 2 mm. 

3ĜLQiãt� QiP� WHG\� GHWDLOQt� REUD]�� DOH� NYĤOL� PDOpPX� UR]VDKX� MH� RULHQWDFH� QD� VtWQLFL� PiOR�

SĜHKOHGQi� [3, 10] 
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2.2 Skiaskopie 
SNLDVNRSLH� �YL]XDOL]DFH� VWtQĤ��� ]QiPi� WDNp� MDNR� UHWLQRVNRSLH� �]REUD]HQt� VtWQLFH���

je UHODWLYQČ� MHGQRGXFKi�� DOH� YHOPL� SĜHVQi� REMHNWLYQt� UHIUDNþQt� PHWRGD� SRXåtYDQi� N XUþHQt�

Y]GiOHQpKR� ERGX� OLGVNpKR� RND�� 3RVN\WXMH� VSROHKOLYp� YêVOHGN\� V PLQLPiOQtPL� QiURN\�

na Y\EDYHQt��SĜLþHPå�DE\�VH�WDNWR�NYDOLWQtFK�YêVOHGNĤ�GRViKOR��PXVt�EêW�Y\ãHWĜXMtFt�Y tomto 

VPČUX� YHOPL� ]NXãHQê�� 9 NOLQLFNp� SUD[L� VH� VNLDVNRSLH� Y\XåtYi� SĜL� XUþHQt� UHIUDNþQtKR� VWDYX�

u GČWt� QHER� SDFLHQWĤ�� NWHĜt� QHMVRX� RFKRWQL� QHER� VFKRSQL� SĜL� Y\ãHWĜHQt� VSROXSUDFRYDW�� 7RXWR�

WHFKQLNRX� WDNp� ]tVNiPH� SĜHKOHG� R� VWDYX� SĜHGQtKR� VHJPHQWX� RND� �QDSĜ�� ]iNDO� URKRYN\��

nepravidelnost rohovky nebo kataraktu). [11] 

6NLDVNRSLH�E\OD�RGYR]HQD�RG�RIWDOPRVNRSLH� D�SRGREi� VH� WHFKQLFH� UXþQt� QHXWUDOL]DFH�

þRþN\�� 6YČWOR� ]H� VNLDVNRSX� VYtWt� SDFLHQWRYL� GR� RND� D� VtWQLFH� SĤVREt� MDNR� RGUD]Qi GHVWLþND��

po NWHUp� VH� SRK\EXMH� VYČWHOQê� SDSUVHN�� 6YČWOR� RGUiåHQp� RG� VtWQLFH�� NWHUi� IXQJXMH� MDNR�

VHNXQGiUQt� ]GURM� VYČWOD�� VH� SR� YêVWXSX� ] oka zobrazuje v SRGREČ� þHUYHQpKR� UHIOH[X� [4] 

Na SDFLHQWRYX� RNX� MH� ]REUD]RYiQR� VYČWOR� VNLDVNRSX� SRK\EOLYRX� þRþRX� D� UR]GČORYDþHP�

SDSUVNX�� -DNR� ]GURM� VYČWOD� VH� Y HOHNWULFNêFK� VNLDVNRSHFK� Y\XåtYi� EtOp� VYČWOR�� KDORJHQRYi�

åiURYND��>8] V ]iYLVORVWL�QD�W\SX�VYČWHOQpKR�]GURMH�VH�QD�RNX�SDFLHQWD�Y\WYiĜt�NUXKRYê�QHER�

~]Nê�REGpOQtNRYê�VYČWHOQê�SiV��3RGOH�VYČWHOQpKR�]REUD]HQt�UR]OLãXMHPH�WHG\�ERGRYê�D�SiVRYê�

VNLDVNRS��9\ãHWĜHQt� DVWLJPDWLFNêFK� Rþt� VH� SURYiGt� SiVRYêP� VNLDVNRSHP�� =GH� MH� MDNR� ]GURM�

VYČWOD�SRXåLWD�VSHFLiOQt�åiURYND�V GORXKêP�åKDYtFtP�YOiNQHP�� WtP�Y\WYRĜtPH�~]Nê�VYČWHOQê�

SiV��NWHUê�SĜHVDKXMH�]RUQLþNX��GXKRYNX�L�EČOLPX��>3] 3UR�VWDQGDUWQt�RþQt�Y\ãHWĜHQt�VH�SRXåtYi�

GLYHUJHQWQt� GUiKD� SDSUVNX�� 2VD� VYČWHOQpKR� ]GURMH� O]H� RWiþHW� NROHP� RSWLFNp� RV\�� FRå� MH�

XåLWHþQp�SĜL�Y\ãHWĜHQt�DVWLJPDWLFNêFK�Rþt��ÒKHO�D�GLYHUJHQFH�VYČWHOQpKR�SDSUVNX�VH�QDVWDYXMt�

SRPRFt�VSROHþQp�REMtPN\�QHER�OtPFRYpKR�NURXåNX��NWHUê�O]H�RWiþHW��SUR�]PČQX�~KOX��D�RVRYČ�

SRVRXYDW� �SUR� ]PČQX� Y]GiOHQRVWL�PH]L� þRþNRX� D� ]GURMHP� VYČWOD���'XKRYND� SDFLHQWRYD� RND�

IXQJXMH� MDNR�FORQD�D�SURSXãWČQi�þiVW� VYČWHOQpKR� VYD]NX�VH�]REUD]XMH�QD� VtWQLFL��9 ]iYLVORVWL�

na UHIUDNþQt�YDGČ�SDFLHQWD�MH�GRSDGDMtFt�VYD]HN�YtFH�þL�PpQČ�GREĜH�]DRVWĜHQ�QD�VtWQLFL��>11] 

6YČWHOQê� SDSUVHN�� NWHUê� VH� RGUiåt� RG� VtWQLFH� SDFLHQWD�� VH� QD]êYi� þHUYHQê� UHIOH[��

9\ãHWĜXMtFt� SR]RUXMH� þHUYHQê� UHIOH[� SĜHV� VNLDVNRSLFNRX� FORQX� D� Y\KRGQRFXMH� MHKR� SRK\E��

3ĜL Y\ãHWĜHQt�PXVt NOLHQW� IL[RYDW� QD� Y]GiOHQê� ERG�� DE\� VH� XYROQLOD� DNRPRGDFH��'ĤOHåLWp� MH��

DE\� ]RUQLFH� E\OD� FR� QHMãLUãt�� SURWR� VH� Y\ãHWĜHQt� SURYiGt� Y WHPQp� PtVWQRVWL�� 9 SĜtSDGČ�

K\SHUPHWURSLFNêFK�Rþt� VH� UHIOH[�SRK\EXMH� VRXKODVQČ� VH� VPČUHP�SRK\EX� VNLDVNRSX��SURWRåH�

GDOHNê�ERG VH�QDFKi]t�]D�VNLDVNRSHP��3UR�]tVNiQt�QHXWUiOQtKR�UHIOH[X�SĜHGNOiGiPH�SĜHG�RNR�

VSRMQp�þRþN\��3RNXG�Pi�SDFLHQW�NUiWNR]UDNp�RNR��WDN�GDOHNê�ERG�P\RSLFNpKR�RND�VH�QDFKi]t�
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v NRQHþQp�Y]GiOHQRVWL�SĜHG�RNHP��W]Q��PH]L�NOLHQWHP�D�VNLDVNRSHP��3URWR�VH�þHUYHQê�UHIOex 

SRK\EXMH�SURWL�VPČUX�SRK\EX�VYČWHOQpKR�SiVX��=GH�VH�N ]tVNiQt�QHXWUiOQtKR�UHIOH[X�SĜHGVD]XMt�

UR]SW\OQp� þRþN\�� %ČKHP� Y\ãHWĜHQt� QHVOHGXMHPH� MHQRP� U\FKORVW� D� VPČU� SRK\EX� þHUYHQpKR�

SDSUVNX�� DOH� L� ãtĜNX�� 9 PRPHQWČ�� NG\� VH� þHUYHQê� UHIOH[� Xå� QHSRK\EXMH� D� GRFKi]t�

k PD[LPiOQtPX� MDVX� D� SUREOLNiYiQt�� ]QDPHQi� WR�� åH� MVPH� QDãOL� Y]GiOHQê� ERG� RND��

3ĜL ]iYČUHþQpP� Y\KRGQRFHQt� YêVOHGQp� UHIUDNFH� NOLHQWD� MH� SRWĜHED� ]RKOHGQLW� Y\ãHWĜRYDFt�

Y]GiOHQRVW��%ČåQČ�VH�Y\ãHWĜXMH�] 0,5 P��WXGtå�VH�N GRVDYDGQt�UHIUDNFL�SĜLþtWDMt�-2 D. [8, 11] 

8� PČĜHQt� DVWLJPDWLVPX� VH� þHUYHQê� UHIOH[� SRK\EXMH� ãLNPR�� Nejprve mustme SĜL�

XUþRYiQt�UHIUDNFH�Y]GiOHQpKR�ERGX�DVWLJPDWLFNpKR�RND��]MLVWLW�RED�VPČU\�KODYQtFK�ĜH]Ĥ� [11] 

7RKR� GRFtOtPH� XPtVWČQtP� VNLDVNRSX� SĜHG� Y\ãHWĜRYDQp� RNR� V QDVWDYHQêP� VYD]NHP� SDSUVNĤ�

SRG� ~KOHP� ���� ����� ���� D� ����� YĤþL� KRUL]RQWiOQt� RVH�� 3RWp� VOHGXMHPH� VPČU� SRK\EX� VYČWOD�

v URYLQČ� SXSLO\� D ]MLãĢXMHPH� YH� NWHUp� RVH� QDVWDQH� VKRGD� SRK\EX� V SRK\EHP� RVYČWORYDFtKR�

svazku. V PtVWČ� VKRG\� XUþtPH� MHGHQ� ] RERX� KODYQtFK� ĜH]Ĥ�� .H� NRQHþQpPX� VWDQRYHQt�

DVWLJPDWLFNpKR� UR]GtOX� O]H� GRMtW� QČNROLND� PHWRGDPL� QDSĜ�� SĜHGVD]RYiQtP� VIpULFNêFK�

]NXãHEQtFK�þRþHN�QHER�/LQGQHURYRX�PHWRGRX��>3] 

 

2.3 2þQt�UHIUDNWRPHWU\ 
+LVWRULFN\�SUYQtP�PDQXiOQtP�SĜtVWURMHP�SUR�PČĜHQt�UHIUDNþQt�YDG\�RND�E\O�RSWRPHWU��

3DFLHQW� VL�PČĜHQt� ĜtGLO� ViP�� SURWR� VH� MHGQDOR� R� VXEMHNWLYQt�PHWRGX� VWDQRYHQt� UHIUDNFH� RND��   

[6, 8] 

2SWRPHWU� IXQJXMH� QD� SULQFLSX� QHSĜtPp� RIWDOPRVNRSLH�� 6NOiGi� VH� z YRGtFt� OLãW\�

se VWXSQLFt��IL[DþQt�GHVWLþN\��REVDKXMtFt�QDSĜ��RSWRW\SRYRX�]QDþNX��D�RIWDOPRVNRSLFNp�þRþN\��

-HGQi�VH�R�%DGDORYX�þRþND�R�RSWLFNp�PRKXWRQRVWL�������'��3DFLHQW�SRVRXYi�GHVWLþNX��GRNXG�

nedojde k ]DRVWĜHQt� ]QDNĤ�� -HGQi-OL� VH� R� HPHWURSLFNp� RNR�� WDN� VH� Y\FKi]HMtFt� SDSUVN\� ] oka 

]REUD]t�SĜHV�RIWDOPRVNRSLFNRX�þRþNX�SULPiUQČ�GR�QHNRQHþQD�D�SRWp�VH�OiPRX�SĜHVQČ�GR�MHMtKR�

ohniska. V SĜtSDGČ� NUiWNR]UDNpKR� RND� VH� SDSUVN\� Y\VWXSXMtFt� ] RND� D� SURFKi]HMtFt�

RIWDOPRVNRSLFNRX�þRþNRX��GRSDGDMt�Y NRQHþQp�Y]GiOHQRVWL�SĜHG�RNHP��8�GDOHNR]UDNpKR�RND�

VH� WDNWR� SURWtQi� V optickou osou za okem. 1HYêKRGRX� WpWR�PHWRG\�PČĜHQt� E\OD� QHPRåQRVW 

Y\ĜD]HQt�DNRPRGDFH�RND�D�VWDQRYHQt�KRGQRW�DVWLJPDWLVPX�� [3, 6, 8] 

K SUYQtP�RþQtP�UHIUDNWRPHWUĤP�SDWĜLO� WDNp�+DUG\-$VWURQĤY�RþQt� UHIUDNWRPHWU��NWHUê�

E\O� NRQVWUXRYiQ�SRGREQČ� MDNR�RSWRPHWU��7DNWpå� VH� FKWČOR� Y\XåtW� EH]UHIOH[QtKR� SR]RURYiQt��

FRå� Y SUD[L� QHE\OR� PRåQp� GRGUåHW�� 3URWR� VH� L� WHQWR� RþQt� UHIUDNWRPHWU� SĜHVWDO� YHOPL� EU]\�
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SRXåtYDW�� 'DOãtP� QiVOHGQtNHP� E\O� 5RGHQVWRFNĤY� RþQt� UHIUDNWRPHWU� Rd firmy Rodenstock. 

'LVSRQRYDO� WHFKQLFNêP� Y\OHSãHQtP� D� Y]KOHGHP� N jeho konstrukci bylo 

GRViKQXWR i EH]UHIOH[QtKR� SR]RURYiQt�� 3URWR� E\O� Yê]QDPQČ� SRXåtYiQ� SR� ĜDGX� OHW� D� E\O�

Y\VWĜtGiQ� Då� DXWRPDWLFNêPL� UHIWDNWRPHWU\�� . SULQFLSĤP� SRXåLWêFK� X� RþQtFK� UHIUDNWRPHWUĤ�

se ]DĜDGLO�L�6FKHLQHUĤY�SRNXV��.GH�]D�SRXåLWt�WHUþH�REVDKXMtFt�NUXKRYp�RWYRU\�D�SĜHGNOiGiQtP�

EDUHYQêFK�ILOWUĤ��E\O�]MLãĢRYiQ�UHIUDNþQt�VWDY�RND��6FKHLQHURYD�FORQD�VH�QDGiOH�Y\XåtYi� WDNp 

u DXWRPDWLFNêFK�RþQtFK�UHIUDNWRPHWUĤ��[3] 

 

2.3.1 Hardy-$VWURQĤY�RþQt�UHIUDktometr 
-HGQi�VH�R�MHGHQ�] SUYQtFK�RþQtFK�UHIUDNWRPHWUĤ��NGH�VH�Y\XåtYDO�SULQFLS�EH]UHIOH[QtKR�

SR]RURYiQt�� -HKR� NRQVWUXNFH� E\OD� SRGREQi� MLå� ]QiPpPX� RSWRPHWUX�� VHVWDYRYDOD� VH�

z SRVXYQpKR� WHVWX� Y URYLQČ� RIWDOPRVNRSLFNp� þRþN\� D� Y\KRGQRFRYDFtKR� ]DĜt]HQt�� 2SWLFkou 

VRXVWDYRX�RND� MVRX� QD� VtWQLFL� VRXVWĜHGČQ\�SDSUVN\�� DE\�PRKO\� VtWQLFL� RVYtWLW�� RGUiåt� VH� SĜHV�

zrcadlo s NXORYêP�RWYRUHP�� 3UR� LQGLYLGXiOQt� ]PČĜHQt� DPHWURSLH� MH� Y\XåLW�5HFRVVĤY� NRWRXþ�

s YêPČQQêPL�þRþNDPL�Y NRPELQDFL�VH�VSUiYQêP�SRVRXYiQtP�WHVWX� 

3ĜHVWR�åH QDVWDO�]iVDGQt�SRNURN��Y SRVX]RYiQt�]DRVWĜHQpKR�WHVWX�QD�VtWQLFL��VDPRWQêP�

Y\ãHWĜXMtFtP�� VH� WHQWR� RþQt� UHIUDNWRPHWU� SĜHVWDO� SRXåtYDW�� 1HE\OR� WRWLå� GRViKQXWR� ~SOQpKR�

EH]UHIOH[QtKR� SR]RURYiQt�� DQL� YêPČQD� NRUHNþQtFK� þRþHN� Y SR]RURYDFtP� VYD]NX� SDSUVNĤ�

QHSĤVRELOD�EH]�SUREOpPĤ��[3] 

 

2.3.2 5RGHQVWRFNĤY�UHIUDNWRPHWU 
'DOãtP� QiVOHGQtNHP� RþQtFK� UHIUDNWRPHWUĤ� E\O� 5RGHQVWRFNĤY� �.�KOĤY) SUL]PDWLFNê�

UHIUDNWRPHWU��NWHUê�QD�WUK�XYHGOD�ILUPD�5RGHQVWRFN��'RãOR�N WHFKQLFNpPX�]OHSãHQt��GDOR�VH�Xå�

pracovat s SHYQRX� SRORKRX� WHVWRYp ]QDþN\� D� PČĜHQt� UHIUDNFH� VH� PRKOR� SURYiGČW� VRXYLVOH��

3RVWXSHP� þDVX� VH� L� GRFtOLOR� EH]UHIOHNþQtKR� SR]RURYiQt�� 7HVWRYi� ]QDþND� MH� XPtVWČQD�

za NRQGHQ]RUHP� D� ]GURMHP� VYČWOD�� 7D� MH� Y]KOHGHP� N Y\XåLWt� PČĜtFtKR� SUL]PDWX� ]REUD]HQD�

ve GYRMQiVREQp�RKQLVNRYp�Y]GiOHQRVti a v SĤYRGQt�YHOLNRVWL��$å�SRWp� WDNWR�Y\WYRĜHQê�REUD]�

VORXåt� RIWDOPRVNRSLFNp� þRþFH� MDNR� SĜHGPČW�� D� PĤåH� KR� Y ]iNODGQtP� SRVWDYHQt� SURPtWDW�

do QHNRQHþQD��3DNOLåH�MH�RNR�HPHWURSLFNp�WDN�VH�NRQHþQê�REUD]�Y\WYRĜt�QD�VtWQLFL��9 RSDþQpP�

SĜtSDGČ�� NG\� MH� SĜtWRPQD DPHWURSLH�� VH�PXVt� SRVRXYDW�PČĜtFtP� KUDQROHP�� DE\�PRKOR� GRMtW�

k SĜtPpPX�RGHþtWiQt�YêVOHGNĤ� 
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9\XåLWt� SUL]PDWX� SĜLQHVOR� GYČ� YêKRG\�� =NUiWLOD� VH� VWDYHEQt� GpOND� UHIUDNWRPHWUX�

a SRVXQXWt� KUDQROX� R� SĤONX� RGSRYtGDOR� GYRMQiVREQp� Y]GiOHQRVWL� RSURWL� SRVXQXWt� VDPRWQpKR�

WHVWX��8� WRKRWR� RþQtKR� UHIUDNWRPHWX� VH� EH]UHIOH[QtKR� SR]RURYiQt� GRViKOR� GtN\� REUD]RYpPX�

RKQLVNX� RIWDOPRVNRSLFNp� þRþN\�� NWHUp� VH� QDFKi]t� Y ~URYQL� SXSLO\�� VHãLNPHQt� VWČQ� KUDQROX�

a DSHUWXUQt�FORQRX�SR]RURYDFtKR�V\VWpPX� 

8�HPHWURSLFNpKR�RND��VH�SĜHV�MHKR�RSWLFNê�V\VWpP�]REUD]t�K\SRWHWLFNê�ERG�QD�VtWQLFL�

GR� URYLQ\� GDOHNpKR� ERGX�� 7HQWR� ERG� Y]QLNi� Y QHNRQHþQX�� . YêVOHGQpPX� SR]RURYiQt�

GDOHNRKOHGHP�E\O�XUþHQ�Då�PH]LREUD]��Y\WYRĜHQê�RIWDOPRVNRSLFNRX�þRþNRX�YH�VYpP�RKQLVNX��

a s WRWRåQêP�RKQLVNHP�GUXKp�SRPRFQp�RIWDOPRVNRSLFNp�þRþN\� 

7HQWR�UHIUDNWRPHWU�E\O�QHGtOQRX�VRXþiVWt�Y\ãHWĜHQt�REMHNWLYQt�UHIUDNFH�RND�PQRKR�OHW��

MHKR�SRXåtYiQt�Y\VWĜtGDO\�Då�DXWRPDWLFNp�SĜtVWURMH��[3] 

 

2.3.3 6FKHLQHUĤY�SRNXV 
Tato metoda Y\FKi]t�] REHFQČ�]QiPpKR�SĜHGSRNODGX��åH�NRLQFLGHQþQt�]UDNRYi�RVWURVW�

MH�Då�RVPNUiW�Y\ããt�QHå�~KORYi�]UDNRYi�RVWURVW��3ĜtVWURMH�SUR�PČĜHQt�REMHNWLYQt�UHIUDNFH�MVRX�

]DORåHQ\� QD� GYRX� SULQFLSHFK�� 'RVXG� VH� Y\XåtYDOR� DQJXOiUQt� UR]OLãHQt� GHILQRYDQp� PH]QtP�

NULWpULHP� SURVWĜHGQLFWYtP� PLQLPD� VHSDUDELOH�� 8� +DQWLQJHURYD� UHIUDNWRPHWUX� VH� QRYČ� ]DþDO�

Y\XåtYDW�NRLQFLGHQþQt�SULQFLS�� 

3ĜHG� RþQt� ]RUQLFL� VH� XPtVWt� QHSUĤKOHGQê� WHUþ�� QD� NWHUpP� MVRX� XGČODQp� GYD� RWYRU\�

XPtVWČQ\�Y�UR]PH]t�PHQãtP��QHå�MH�YHOLNRVW�SUĤPČUX�SXSLO\��=H�Y]GiOHQRVWL�YČWãt�QHå��-6 m 

]REUD]tPH� VYČWHOQê� ]GURM�� 8� HPHWURSLFNpKR� RND� Y]QLNi� QD� VtWQLFL� REUD]� MHGQRGXFKê��

V PRPHQWČ��NG\�MH�SĜtWRPQD�QČMDNi�] DPHWURSLt��GRFKi]t�N SĜtþQpPX�SRVXQXWt�GYRX�SĤYRGQČ�

NU\MtFtFK�VH�SDUFLiOQtFK�REUD]Ĥ��8�K\SHUPHWURSLH�D�P\RSLH� WHG\�Y]QLNi�UR]RVWĜHQê�D�GYRMLWê�

REUD]�� .YĤOL� YHONpPX� YOLYX� KORXEN\� SROH� QD�PDOêFK� VWHQRSHLFNêFK� RWYRUHFK� FORQ\� MH� OpSH�

YQtPiQR� UR]GYRMHQt� QHå� UR]RVWĜHQt� REUD]X�� 2WYRU\� MVRX� MHãWČ� Y\EDYHQ\� NRPSOHPHQWiUQČ�

]EDUYHQêPL� ILOWU\�� 7\� QiP� XPRåQt� OHSãtKR� Y\KRGQRFHQt UHIUDNþQtKR� VWDYX�� 'RFKi]t� WRWLå�

k ]DFKRYiQt� VWUDQRYp� RULHQWDFH� EDUHYQêFK� RWYRUĤ� SURPtWDQêFK� QD� VtWQLFL�� %RKXåHO� Y takto 

MHGQRGXFKp�IRUPČ�SRNXVX��VH�QHSRYHGOR�GRViKQRXW�NYDOLWQtFK�YêVOHGNĤ� 

$å� GDOãt� YDULDQWD� W]Y�� %DFKPHLHURYD� �]REUD]HQD� QD� REUi]NX� 3), sH� VWDOD� ]QiPČMãt��

Zde MH� Y\XåLWR� WHVWX� V GLDJRQiOQČ� NĜtåHQRX�GYRMLFt� ~VHþHN� Y þHUYHQp� EDUYČ��$� VWĜHGHP�NĜtåH�

SURFKi]t�]HOHQi�YHUWLNiOQt�~VHþND�  
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2EUi]HN��� Bachmeierova varianta [3] 

3UR� Y\ãHWĜHQt� MH� ]DSRWĜHEt� PtW� QHSUĤKOHGQê� WHUþ� V GYČPD� PDOêPL� NXODWêPL� otvory 

a filtry v NRPSOHPHQWiUQtFK� EDUYiFK�� 7R� VH� SDFLHQWRYL� SĜHGNOiGi� SĜHG� RNR� D� MH� ]DMLãWČQR��

åH SĜHV�]HOHQê�ILOWU�MH�YQtPiQD�VYLVOi�]HOHQi�~VHþND�D�SĜHV�þHUYHQê�ILOWU��þHUYHQê�NĜtå��3okud 

SDFLHQW�YLGt�VYLVORX�þiUX�SURFKi]HW�VWĜHGHP�NĜtåH��REUD]�VH�]REUD]XMH�QD�VtWQLFL��9 PRPHQWČ��

NG\�WRPX�WDN�QHQt��VH�SĜHG�RNR�SĜHGNOiGiYDMt�þRþN\�D�SRPRFt�QLFK�VH�PČĜt�UHIUDNþQt�KRGQRWD�

PHULGLiQX���7HQ�MH�XUþHQ�VSRMQLFt�RERX�RWYRUĤ�6FKHLQHURY\�FORQ\�D�RSWLFNRX�RVRX�RND��0ČĜHQt�

VH�SURYiGt�GYDNUiW�SĜL�Y\KRGQRFRYiQt�DVWLJPDWLVPX��7DP�MH�]DSRWĜHEt�QDWRþLW�FHOp�XVSRĜiGiQt�

WHVWX�GR�RERX�KODYQtFK�ĜH]Ĥ��[3]    

 

2.3.4 +DUWLQJHUĤY�NRLQFLGHQþQt�UHIUDNWRPHWU 
.RQVWUXNFH�WRKRWR�RþQtKR�UHIUDNWRPHWUX�MH�VORåHQD�]H�GYRX�RIWDOPRVNRSLFNêFK�þRþHN��

6FKHLQHURY\�FORQ\�D�NRLQFLGHQþQt�]QDþN\�SUR�VWDQRYHQt�KODYQtFK�OiPDYêFK�ĜH]Ĥ��[6] 

2IWDOPRVNRSLFNp� þRþN\�� NWHUp� PDMt� VWHMQRX� RSWLFNRX� PRKXWQRVW�� MVRX� XPtVWČQ\�

v WURMQiVREQp� RKQLVNRYp� Y]GiOHQRVWL� RG� VHEH�� $E\� PRKO� EêW� YêVOHGQê� REUD]� SURPtWiQ�

SURVWĜHGQLFWYtP�RERX�þRþHN�GR�QHNRQHþQD��PXVt�EêW�WHVW�7�YORåHQ�GR�GYRMQiVREQp�RKQLVNRYp�

Y]GiOHQRVWL�� 6FKHLQHURYD� FORQD� MH� XPtVWČQD� PH]L� RIWDOPRVNRSLFNêPL� þRþNDPL� WDN�� DE\�

se ]REUD]LOD�GR�~URYQČ�URKRYN\��[3] 
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2EUi]HN��� 6FKpPD�+DUWLQJHURYD�NRLQFLGHQþQtKR�UHIUDNWRPHWUX�>3] 

 

1D� REUi]NX�3 MH� ]Qi]RUQČQD� NRQVWUXNFH�+DUWLQJHURYD� NRLQFLGHQþQtKR� UHIUDNWRPHWUX��

'tN\�VYp�MHGQRGXFKRVWL�SDWĜLO�PH]L�velmi Y\XåtYDQp�SĜtVWURMH�SUR�PČĜHQt�UHIUDNFH�RND��3ĜtVWURM�

PXVt�EêW�XPtVWČQ�QD�NĜtåRYpP�VWROH��DE\�VH�PRKO�QDVWDYLW�FR�QHMSĜHVQČML�SĜHG�Y\ãHWĜRYDQp�RNR�

SDFLHQWD��+ODYD�VH�IL[XMH�SRPRFt�þHOQt�D�EUDGRYp�RSČUN\� 

V SUYQt�Ii]L�VH�]DRVWĜXMt�QD�GXKRYFH�SDFLHQWD�GYD�SRORPČVtþLWp�VHJPHQW\�6FKHLQHURY\�

FORQ\��1D�VtWQLFL�VH�WHVWRYi�]QDþND�]REUD]t�SRPRFt�SDSUVNĤ��NWHUp�SĜHV�QČ�SURFKi]HMt��7HVWRYp�

]QDþN\�MVRX�Y SRGREČ�GČOHQêFK�SĜtPHN�QHEROL�WURMFH�NRLQFLGHQþQtFK�~VHþHN��6SRMLWRVW�]QDþHN�

VORXåt� NH� VWDQRYHQt� ~KORYp� RULHQWDFH� KODYQtFK� ĜH]Ĥ� DVWLJPDWLVPX�� 9 PRPHQWČ�� NG\� WHVWRYp�

]QDþN\� MVRX� QHRVWUp� D� QHQDYD]XMt� QD� VHEH�� MH� ]DSRWĜHEt� MH� XYpVW� GR� VSUiYQp� SR]LFH��

3ĜL SRVX]RYiQt� GYRMFH� ~VHþHN�� VH� ]MLãĢXMH� VIpULFNi� DPHWURSLH�� 3UR� SRVRX]HQt� DVWLJPDWLVPX�

se Y\XåtYi�WURMFH�~VHþHN��>3, 8] 

3ĜL�PČĜHQt�SDFLHQWD�V RþQtP�DVWLJPDWLVPHP�VH�Y\ãHWĜXMtFtPX�EXGRX�MHYLW�]QDþN\�MDNo 

QD�REUi]NX�� $��1HMSUYH�VH�VQDåtPH�GRVWDW�GR�VSUiYQp�SRORK\�GYRMLFL�~VHþHN��7RKR�GRFtOtPH�

RWiþHQtP� KODY\� SĜtVWURMH� NROHP� MHKR� RSWLFNp� RV\� JestlLåH� GRFtOtPH� VLWXDFH� YL]� REU�� � B, 

]QDPHQi� WR�� åH� MVPH� QDOH]O\� MHGHQ� ] KODYQtFK� DVWLJPDWLFNêFK� ĜH]Ĥ�� 3UR� ]MLãWČQt� KRGQRW\�

OiPDYRVWL�DVWLJPDWLVPX��GiYiPH�GR�NRLQFLGHQFH�L�]E\Op�GYČ�WURMFH�~VHþHN��XPtVWČQêFK�NROPR�

QD� GYRMLFL� ~VHþHN�� 1iVOHGQČ� Y]QLNi� VLWXDFH�� ]iNODGQt� SRVWDYHQt�� YL]�� REU�� � &�� 1\Qt� O]H�

na VWXSQLFL� RGHþtVW� KRGQRW\� UHIUDNFH� SĜtPR� Y GLRSWULtFK�� SUR� SUYQt� KODYQt� ĜH]� DVWLJPDWLVPX��

$E\FKRP�]MLVWLOL�L�KRGQRWX�GUXKpKR�KODYQtKR�ĜH]X��PXVtPH�PČĜtFt�KODYX�SĜtVWURMH�RWRþLW�R������
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9\ãHWĜXMtFt� XYLGt� VLWXDFL� YL]��REU��� '��3RWp� ]EêYi�GRNRQþLW� NRLQFLGHQþQt� SRVWDYHQt�X�YãHFK�

~VHþHN�D�VWDQRYLW�UHIUDNþQt�KRGQRWX�L�GUXKpKR KODYQtKR�ĜH]X�YL]�REU��� E. [3, 8] 

 
2EUi]HN�4: 7HVWRYp�]QDþN\�+DUWLQJHURYD�NRLQFLGHQþQtKR�UHIUDNWRPHWUX [3] 

1HMQRYČMãt� SĜtVWURMH� WRKRWR� W\SX� VH� Y\]QDþXMt� YHONêP� UR]VDKHP� PČĜHQêFK� KRGQRW�

D[LiOQtFK�UHIUDNFt�Y UR]PH]t�RG�-�����'�GR�������'��'DOãt�]OHSãHQt�Qastalo i v PHQãt�FLWOLYRVWL�

SĜtVWURMH�QD�]PČQX�Y]GiOHQRVWL�YĤþL�PČĜHQpPX�RNX�L�MHKR�NRQVWUXNFH�VH�]PHQãLOD��FRå�]OHSãLOR�

FHONRYRX�PDQLSXODFL�SĜL�PČĜHQt��[3] 

 

2.4 $XWRPDWLFNp�UHIUDNWRPHWU\ 
.RPHUþQt� YêURED� DXWRUHIUDNWRPHWUĤ� VH� UR]ãtĜLOD� Y ���� OHWHFK� ���� VWROHWt�� &tOHP� E\OR�

]YêãLW�VSROHKOLYRVW�D�U\FKORVW�PČĜHQt�REMHNWLYQt�UHIUDNFH��2G�URNX������E\O\�N�DXWRPDWLFNêP�

UHIUDNWRPHWUĤP� SĜLGiQ\� DXWRPDWLFNp� NHUDWRPHWU\�� SUR� PČĜHQt� ]iNODGQtFK� UR]PČUĤ� SĜHGQt�

SORFK\�URKRYN\��7tPWR�Y]QLNO\�NRPELQRYDQp�SĜtVWURMH��W]Y�DXWRUHIUDNWRNHUDWRPHWU\��[6, 12] 

9ãHFKQ\�DXWRUHIUDNWRPHWU\�SRXåtYDMt�N RVYČWOHQt�LQIUDþHUYHQp�]iĜHQt (NIR - near infra-

red��R�YOQRYp�GpOFH�����Då�����QP��3UDFXMt�V�1,5�]iĜHQtP SĜHGHYãtP�SURWR��åH�Y�EOt]Np�1,5�

REODVWL� MH� RGUD]LYRVW� RG� RþQtKR� SR]DGt� ]KUXED� ��[� Y\ããt� QHå� YH� YLGLWHOQp� REODVWL� �UR]VDK�

YOQRYêFK�GpOHN����±740 QP��� �=iURYHĖ� MH�YêKRGQČMãt��åH� UHIUDNþQt�D� WUDQVSDUHQWQt�þiVWL�RND�

PDMt� Y 1,5� REODVWL� QHMY\ããt� SURSXVWQRVW�� 9 GĤVOHGNX� WRKR�� MH� SUR� PČĜHQt� N GLVSR]LFL� YČWãt�

LQWHQ]LWD� VYČWOD�� -HOLNRå� ]UDNRYê� V\VWpP� þORYČND� QHQt� FLWOLYê� QD� LQIUDþHUYHQp ]iĜHQt, 
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tak se QHDNWLYXMH� DNRPRGDFH� D� ]RUQLFRYê� UHIOH[�� 3RXåLWp� VYČWOR� WHG\� QH]SĤVREXMH� RVOQČQt�

SDFLHQWD��D�SUĤPČU�]RUQLFH�L�VWDY�DNRPRGDFH�MVRX�EČKHP�PČĜHQt�]DFKRYiQ\��[11, 13] 

=iNODGQt�RSWLFNp�XVSRĜiGiQt�YãHFK�W\SĤ�DXWRPDWLFNêFK�REMHNWLYQtFK�UHIUDNWRPHWUĤ�VH�

VNOiGi� ] GUiK\� RVYČWORYDFtKR� D� GHWHNþQtKR-SR]RURYDFtKR� SDSUVNX�� 'UiKD� RVYČWORYDFtKR�

SDSUVNX� VH� SĜHV� FORQX� SRXåtYi� N RVYČWOHQt� RþQtKR� SR]DGt� SDFLHQWD�� 'RSDGDMtFt� VYČWHOQê�

SDSUVHN� VH� RGUiåt� D� UR]SW\OXMH� RG� IXQGX� D� SRWp� RSRXãWt� RNR�� NWHUp� MH� QiVOHGQČ� GHWHNRYiQR�

a DQDO\]RYiQR� Y GHWHNþQČ� SR]RURYDFt� GUi]H� DXWRUHIUDNWRPHWUX� SURVWĜHGQLFWYtP� UĤ]QêFK�

metod.  [11] 

3ĜHG� PČĜHQtP�� MH� ]DSRWĜHEt� UHIUDNWRPHWU� Y\FHQWURYDW� GR� VSUiYQp� Y]GiOHQRVWL�

od ]RUQLFH� SDFLHQWD�� 1D� REUD]RYFH� VH� ]REUD]t� REUD]� GXKRYN\� SRĜt]HQê� YLGHRNDPHURX��

9\ãHWĜXMtFt� QD� ]iNODGČ� VQtPNX� SURYiGt� QDVWDYHQt�� X� QČNWHUêFK� SĜtVWURMĤ� VWDþt� KUXEp�� -HPQp�

QDVWDYHQt� VL� SĜtVWURM SURYiGt� ViP�� $E\� Y\ãHWĜHQt� PRKOR� EêW� SURYHGHQR� VSUiYQČ�� MH� SDFLHQW�

LQVWUXRYiQ�� +ODYD� PXVt� EêW� RSĜHQD� R� RSČUNX� þHOD� D� EUDG\�� 1iVOHGQČ� MH� SDFLHQW� SRåiGiQ�

o ]DPČĜHQt� QD� IL[DþQt� ERG� �QDSĜtNODG� OHWtFt� KRUNRY]GXãQê� EDOyQ�� ORćNX� QHER� GRPHþHN���

ten Pi� ]D� ~NRO� RGVWUDQLW� QDGE\WHþQRX� DNRPRGDFL� RND�� 3UiYČ� QHMYČWãtP� ]GURMHP� FK\E� SĜL�

PČĜHQt�UHIUDNFH�Y]GiOHQpKR�ERGX�MH�QDGPČUQi�DNRPRGDFH�SDFLHQWD��[6, 8, 11] 

 

2.4.1 Scheinerova metoda 
6FKHLQHURYD� PHWRGD� MH� ]DORåHQD� QD� SULQFLSX� GYRX� SHULIHUQtFK� GtOþtFK� SDSUVNĤ�

Y\WYRĜHQêFK�NUXKRYêP�GLVNHP�VH�GYČPD�RWYRU\��NWHUp�VH�QD]êYDMt�6FKHLQHUĤY�GLVN��1HQt� WR�

WHG\�PHWRGD�� NWHUi� DQDO\]XMH� NRQWUDVW� VQtPNX� ]NXãHEQtKR� REUD]X�� SRWĜHEQpKR� NH� VWDQRYHQt�

D[LiOQtKR�SRVXQX��3R�SUĤFKRGX�FORQRX�MVRX�GtOþt�SDSUVN\�ORPHQ\�RNHP��8�HPHWURSLFNpKR�RND�

se ohniska RERX�SDSUVNĤ�VKRGXMt�QD�VtWQLFL��Y\WYiĜt�VH� MHGHQ�NUXKRYê�UHIOH[�IXQGX��= tohoto 

GĤYRGX� VH� 6FKHLQHURYD�PHWRGD� þDVWR� QD]êYi� ÄNRLQFLGHQþQt�PHWRGD³�� 8� NUiWNR]UDNpKR� RND�

se SDSUVN\�SURWtQDMt�SĜHG�VtWQLFt��9 RSDþQpP�SĜtSDGČ�X�GDOHNR]UDNpKR�RND�]D�VtWQLFt��3RNXd je 

SĜtWRPQD�QČNWHUi� ] DPHWURSLt�� Y\WYRĜt� VH� GYD� UR]RVWĜHQp� UHIOH[\��7\WR� SDSUVN\� MVRX� VWĜtGDYČ�

]DNUêYiQ\��8�NUiWNR]UDNpKR�RND�]PL]t�UHIOH[�IXQGX�QD�RSDþQp�VWUDQČ��D�X�GDOHNR]UDNpKR�RND�

QD�VWHMQp�VWUDQČ��3UR�XUþHQt� UHIUDNþQt�YDG\�DVWLJPDWLFNêFK�Rþt�� MH� WĜHED�SĜL]SĤVRELW�RULHQWDFL�

clon. [8, 11]      

V DXWRUHIUDNWRPHWUHFK� ]DORåHQêFK� QD� 6FKHLQHURYČ� PHWRGČ� MH� QDKUD]HQt� FORQ\�

UHDOL]RYiQR�SRPRFt�LQIUDþHUYHQêFK�VYČWHOQêFK�GLRG��7\�MVRX�YHUWLNiOQČ�SRVXQXW\�RG�RSWLFNp�

RV\� D� XPtVWČQ\� Y RKQLVNX� NROLPiWRURYp� þRþN\�� 1iVOHGQČ� MVRX� /('� GLRG\� ]REUD]RYiQ\�
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RSWLFNRX� þRþNRX� GR� URYLQ\� ]RUQLFH� SDFLHQWRYD� RND� D� SĜHV� PĜtåNX� WHVWRYp� ]QDþN\�� NWHUi� MH�

VRXKODVQi�V SRK\EOLYRX�GtUNRYRX�FORQRX��7D�MH�Y GUi]H�SDSUVNĤ�RERX�/('�GLRG�XPtVWČQD�WDN��

åH�X�HPHWURSLFNpKR�RND�VH�WYRĜt�RVWUê�REUD]�QD�VtWQLFL��3RNXG�VH�SRXåLMH�VWHMQi�SRORKD�GtUNRYp�

FORQ\�SUR�DPHWURSLFNp�RNR��WDN�VH�Y\WYRĜt�GYD�UR]RVWĜHQp�ERG\��5HIOH[\�IXQGX�VH�SDN�]REUD]t�

SRPRFt�UHIUDNþQtFK�þiVWt�RND��SĜHV�UR]GČORYDþ�SDSUVNĤ�D�RIWDOPRVNRSLFNê�SRGV\VWpP�QD�þW\ĜL�

NYDGUDQWRYp�GHWHNWRU\� .YDGUDQW\�GHWHNWRUX� MVRX�RULHQWRYiQ\� WDN�� åH� MHGQD�] GČOLFtFK� þDU� MH�

URYQREČåQi�V OLQLt�RERX�/('�GLRG��3UR�QDVWDYHQt�NRLQFLGHQFH�RERX�GtOþtFK�SDSUVNĤ�VH�WHVWRYi�

]QDþND� SRVRXYi� SRGpO� RSWLFNp� RV\�� $� SR� MHMtP� ]DRVWĜHQt� PĤåH� EêW� VLJQiO� ]D]QDPHQiQ�

a vyhodnocen. [8, 11, 12] 

8� DXWRUHIUDNWRPHWUĤ� ]DORåHQêFK� QD� 6FKHLQHURYČ� PHWRGČ� PĤåH� Y\ãHWĜXMtFt� XUþLW�

hodnotu refrakce a astigmatismu v KODYQtFK� PHULGLiQHFK�� AXWRUHIUDNWRPHWU\� ]DORåHQ\�

na 6FKHLQHURYČ�PHWRGČ�Y\UiEČOD QDSĜtNODG VSROHþQRVW NIDEK [11] 

 

2.4.2 Metoda retinoskopie 
9\XåLWt�UHWLQRVNRSLFNp�PHWRG\�Y DXWRUHIUDNWRPHWUHFK�MH�]DORåHQR�QD�YHOPL�SRGREQpP�

SULQFLSX��MDNR�MH�NODVLFNi�UXþQt�SiVRYi�UHWLQRVNRSLH��3UYQt�SĜtVWURM��NWHUê�Y\XåtYDO�WXWR�PHWRGX�

byl Safir ophthalmetron od firmy Bausch+Lomb roku 1971. Jednalo se o automatizovanou 

YHU]L� UXþQtFK� UHWLQRVNRSĤ� ]DORåHQêFK� QD� Y\KOHGiYiQt� ERGX� SUREOLNQXWt�� Z tohoto zpĤsobu 

mČĜent PRKOD� EêW� QiVOHGQČ� Y\SRþtWDQi� KRGQRWD� UHIUDNFH�� 9\KRGQRFRYiQt� U\FKOosti reflexu 

VtWQLFH� E\OR� ] KOHGLVND� PČĜHQt� U\FKOHMãt� L� FHQRYČ� YêKRGQČMãt�� 3URWR� VH� X DXWRUHIUDNWRPHUĤ�

]DORåHQêFK� QD� PHWRGČ� UHWLQRVNRSLH�� Y\XåtYi� SULQFLS� PČĜHQt� U\FKORVWL� SRK\EX� VtWQLFRYpKR�

reflexu. Tato metoda byla zihy nahrazena U\FKORVWQtP� PČĜHQtP� UHIOH[Ĥ� IXQGX� Y URYLQČ�

]RUQLFH��QDSĜ��ILUPRX�1LNRQ��� [11] 

6YČWHOQê� ]GURM� X� WČFKWR� SĜtVWURMĤ� SĜHGVWDYRYDOD� LQIUDþHUYHQi� /('� GLRGD�� XORåHQD�

v SUVWHQFL� VH� ãWČUELQDPL�� /('� GLRGD� MH� ]REUD]RYiQD� SRPRFt� RIWDOPRVNRSLFNp� þRþN\�

do SĜHGPČWRYpKR�RKQLVND�WDN��DE\�GRSDGOD�QD�VtWQLFL�NOLHQWRYD�RND�D�Y\WYRĜLO�VH�UHIOH[�IXQGX��

5RWXMtFt� SUVWHQHF�� NWHUê� VH� RWiþt� NRQVWDQWQt� ~KORYRX� U\FKORVWt� SRWp� UR]GČOXMH� XVPČUQČQê�

paprsek.  

5\FKORVW� SRK\EOLYêFK� UHIOH[Ĥ� QD� VtWQLFL� QHQt� ]iYLVOp� QD� UHIUDNþQt� YDGČ�� $å� U\FKORVW�

a VPČU�SRK\EOLYêFK� UHIOH[Ĥ� IXQGX�]REUD]HQêFK�Y URYLQČ� ]RUQLFH�� ]iYLVt� QD� UHIUDNþQtP�VWDYX�

RND��7\�MVRX�]D]QDPHQiYiQ\�þW\ĜNYDGUDQWRYêP�IRWRGHWHNWRUHP��NGH�MH�Y\KRGQRFHQ�UHIUDNþQt�

stav oka.  
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8� DVWLJPDWLFNpKR� RND� VH�PXVt� QHMSUYH� XUþLW� RULHQWDFH� KODYQtFK�PHULGLiQĤ�� . XUþHQt�

KODYQtFK� PHULGLiQĤ� VH� Y\XåtYi� ãLNPR� SRK\EXMtFt� VH� þHUYHQê� UHIOH[�� Y URYLQČ� ]RUQLFH��

Za SRPRFt�3HFKDQRYD�KUDQROX��XPtVWČQpKR�PH]L�GČOLþHP�SDSUVNĤ�D�RNHP�SDFLHQWD��O]H�PČĜLW�

RGSRYtGDMtFt�ORPLYp�VtO\��[8, 11] 

7HQWR� SULQFLS� WDNp� Y\XåtYi� UXþQt� DXWRUHIUDNWRU� Y\UiEČQê� VSROHþQRVWt� 1LNRQ�

�5HWLQRPD[��D�DXWRUHIUDNWRU�GĜtYH�QDEt]HQê�VSROHþQRVWt�&DUO�=HLVV�0HGLWHF�(Acuitus).  [12] 

 

2.4.3 0HWRGD�QHMOHSãtKR�]DRVWĜHQt 
3UYQt� Y\UiEČQp� DXWRUHIUDNWRPHWU\� Y\XåtYDO\� PHWRGX� QHMOHSãtKR� ]DRVWĜHQt. 

Ta je ]DORåHQD� QD� SULQFLSX� ]KRGQRFHQt� REUD]X� V ohledem na jeho kontrast a ostrost. 

Na ]iNODGČ� WČFKWR�GDW� VH�XSUDYXMH�SRORKD� WHVWRYDFt�]QDþky. V principu, tato metoda funguje 

MDNR� DXWRPDWLFNp� ]DRVWĜRYiQt� IRWRNDPHU\�� 'ĤOHåLWi� MH� YROED� WHVWRYDFt� ]QDþN\�� 0XVt� EêW�

YKRGQi� SUR� VWDQRYHQt� RVWURVWL� REUD]X� L� SUR� Y\ãHWĜHQt� DVWLJPDWLFNêFK� Rþt�� NGH� MH� ]DSRWĜHEt�

XUþHQt�KODYQtFK�PHULGLiQĤ�� 

V WČFKWR�DXWRUHIUDNWRPHWUHFK�MH�SRXåLWD�%DGDORYD�þRþND��WD�MH�XPtVWČQD�WDN��DE\�VH�MHMt�

ohnisko shodovalo s X]ORYêP� ERGHP� RND�� -HOLNRå� MH� SR� GREX� PČĜHQt� Y]GiOHQRVW� PH]L�

%DGDORYRX� þRþNRX� D� RNHP� NRQVWDQWQt�� MH� NRQVWDQWQt� L� ~KHO� GRSDGDMtFtKR� SDSUVNX��

U DPHWURSLFNpKR�RND�VH�REUD]�QD�VtWQLFL�MHYt�MDNR�UR]PD]DQê��5HIUDNþQt�YDGD�MH�WHG\�PČĜHQD�

RSWLPDOL]DFt�RVWURVWL�REUD]X��[11] 

 

2.4.4 Metoda velikosti obrazu 
8� WpWR� PHWRG\� MH� SRXåLWR� PČĜHQt�� NGH� MH� þRþND� VXEV\VWpPX� RSWRPHWUX� VKRGQi�

s SĜHGPČWRYêP� RKQLVNHP�� QLNROLY� V X]ORYêP� ERGHP� RND�� ýtPå� VH� OLãt� RG� RVWDWQtFK�PHWRG��

U HPHWURSLFNpKR�RND�VH� WHVWRYi�]QDþND�]REUD]XMH�RVWĜH�QD�VtWQLFL��3RNXG�VH�]PČQt�UHIUDNþQt�

VtOD� RND�� ]PČQt� VH� L� YHOLNRVW� VtWQLFRYpKR� REUD]X�� = WRKR� Y\SOêYi�� åH� WDWR� PHWRGD� MH� MLQRX�

PRGLILNDFt�PČĜHQt��SĜL�NWHUp�VH�Y\XåtYi�SRVRX]HQt�YHOLNRVWL�REUD]Ĥ�� 

V SRGV\VWpPX� RSWRPHWUX� IXQJXMH� /('� GLRGD� MDNR� SULPiUQt� ERGRYê� ]GURM��

Ta je UR]ãtĜHQD� NROLPiWRURYRX� þRþNRX� D� ]REUD]HQD� þRþNRX� RSWRPHWUX� GR� RKQLVNRYp� URYLQ\�

SDFLHQWRYD�RND�QD�VWUDQČ�REMHNWX��=D�NROLPiWRURYRX�þRþNRX�VH�QDFKi]t�WHVWRYi ]QDþND��NWHUi�

O]H� SRVRXYDW� SRGpO� RSWLFNp� RV\�� ýRþND� RSWRPHWUX� ]REUD]XMH� WHVWRYDFt� ]QDþNX� SĜHV� SHYQRX�

NUXKRYRX� DSHUWXUX� QD� RþQt� SR]DGt�� 3HYQi� NUXKRYi� DSHUWXUD� VH� ]REUD]t� GR� URYLQ\� ]RUQLFH�

a IXQJXMH� MDNR� 6FKHLQHURYD� FORQD�� =PČQRX� SRORK\� WHVWRYp� ]QDþN\� Y]KOHdem k þRþFH�
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RSWRPHWUX� O]H� Y\WYRĜLW� ]DRVWĜHQê� REUD]� QD� VtWQLFL�� 7R� SRX]H� ]Y\ãXMH� SĜHVQRVW� Y\KRGQRFHQt�

REUD]X��DOH�QHQt�WR�KODYQtP�NULWpULHP�PČĜHQt��3UR�PČĜHQt�YHOLNRVWL�REUD]X�VtWQLFH�VH�Y\XåtYi�

&&'�NDPHUD��0HWRGD�YHOLNRVWL�REUD]X�MH�SRXåLWD�QDSĜtNODG�Y autRUHIUDNWRPHWUHFK�VSROHþQRVWL�

Topcon. [8, 11] 

 

 
2EUi]HN��� 6URYQiQt�GUiK\�RSWLFNpKR�SDSUVNX�SUR�VWDQGDUWQt�QDVWDYHQt�RSWRPHWUX�D�SUR�RSWRPHWU�

]DORåHQê�QD�VURYQiQt�YHOLNRVWL�REUD]Ĥ��>11] 

 

 

2.4.5 0HWRGD�RGUD]X�SDSUVNĤ 
8� WpWR� PHWRG\� VH� SRPRFt� VHNXQGiUQtKR� ERGRYpKR� ]GURMH� GRViKQH� QHMY\ããt� PRåQp�

KORXEN\�RVWURVWL�IXQGX��5HIOH[�IXQGX�PXVt�EêW�QH]iYLVOê�QD�UHIUDNþQtP�VWDYX�RND��1Hå�VYČWOR�

IXQGXVRYpKR� UHIOH[X� RSXVWt� RNR�� MH� ORPHQR� UHIUDNþQtPL� RSWLFNêPL� SURVWĜHGtPL� RND��

V ]iYLVORVWL� QD� UHIUDNþQtP� VWDYX� MH� Y\VWXSXMtFt� SDSUVHN� X� HPHWURSLFNpKR� RND� SDUDOHOQt��

u K\SHUPHWURSLFNpKR�RND�GLYHUJHQWQt�D�X�P\RSLFNpKR�RND�NRQYHUJHQWQt��6FKHLQHURYD�FORQD��

NWHUi� MH� XPtVWČQD� SĜHG� RNHP� SURSRXãWt� GYD� SDSUVN\�� 7\� MVRX� RIWDOPRVNRSLFNRX� þRþNRX�

ORPHQ\� GR� REUD]RYp� URYLQ\�� D� QDNRQHF� MVRX� SURPtWQXWy na CCD fotodetektor. V URYLQČ�

GHWHNWRUX� VH� ]REUD]t� GYD� UR]PD]DQp� REUD]\� UHIOH[X� IXQGX�� MHMLFKå� UHODWLYQt� Y]GiOHQRVW�

se vyhodnocuje. 8� HPHWURSLFNêFK� Rþt� MH� UHIHUHQþQt� Y]GiOHQRVW� ݀�� 3RNXG� MH� QDPČĜHQi�

Y]GiOHQRVW�YČWãt�QHå�݀��MH�Y\ãHWĜRYDQp�RNR�NUiWNR]UDNp��9 RSDþQpP�SĜtSDGČ��NG\�MH�QDPČĜHQi�

Y]GiOHQRVW�PHQãt�QHå�݀��MH�Y\ãHWĜRYDQp�RNR�GDOHNR]UDNp�� 
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2EUi]HN��� 2IWDOPRORVNRSLFNê�VXEV\VWpP�UHIUDNWRPHWUX�]DORåHQpKR�QD�RGUD]X�SDSUVNĤ� [11] 

 

V SUD[L� VH� 6FKHLQHUĤY� GLVN� VH� GYČPD� RWYRU\� QDKUD]XMH� NUXKRYRX� 6FKHLQHURYRX�

DSHUWXURX��7R�XPRåĖXMH�XUþLW�UHIUDNFL�Y]GiOHQpKR�ERGX�RND�YH�YãHFK�PHULGLiQHFK�VRXþDVQČ��

1D� UR]GtO� RG� NODVLFNp� 6FKHLQHURY\� PHWRG\� QHSRVX]XMHPH� D[LiOQt� SRVXQ�� DOH� SRVXQ� RERX�

UHIOH[QtFK� REUD]Ĥ� IXQGX� NROPR� QD� VHEH� N� RSWLFNp� RVH�� 7XWR� PHWRGX� Y\XåtYDMt� QDSĜtNODG�

refraktometry Canon. [8, 11, 14] 

 

2.4.6 Knife Edge Method 
8�WpWR�PHWRG\�VH�Y\XåtYi�MDNR�SULPiUQt�ERGRYê�]GURM�VYČWOD�LQIUDþHUYHQi�/('�GLRGD��

NWHUi� MH� ]DRVWĜHQD� QD� OLQHiUQt� KUDQX� URYQp� QHSUĤKOHGQp� SORFK\� �FORQ\��� ,QIUDþHUYHQi� /('�

GLRGD�MH�QiVOHGQČ�SURVWĜHGQLFWYtP�þRþN\�/�]REUD]HQD�QD�RþQt�SR]DGt��9\WYRĜHQê�UHIOH[�IXQGX�

VH�]REUD]XMH�]SČW�SRPRFt�þRþN\�/�GR�URYLQ\�FORQ\��9 WRPWR�XVSRĜiGiQt�þRþND�SĜHEtUi�~ORKX�

optometru i oftalmoskopickp� þRþN\�� 2KQLVNR� þRþN\� /� VH� QDFKi]t� Y URYLQČ� ]RUQLFH� RND��

V ]iYLVORVWL� QD� NYDOLWČ� Y\WYRĜHQpKR� REUD]X�PRKRX� QČNWHUp� SDSUVN\� GRSDGDW� Då� N detektoru. 

To O]H� SUĤFKRGHP� Y RWYRUX� FORQ\�� 'HWHNWRUHP� PĤåH� EêW� OLGVNp� RNR� SR]RURYDWHOH� �MDNR�
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v UHWLQRVNRSLL��� IRWRGHWHNþQt� ]DĜt]HQt� �MDNR� Y� DXWRUHIUDNFL�� QHER� IRWRJUDILFNê� ILOP� �MDNR� YH�

fotorefrakci).  

 
2EUi]HN����6FKpPD�.QLIH�(GJH�0HWKRG�>11] 

%ČKHP� PČĜHQt� VH� KUDQD� FORQ\� D[LiOQČ� SRVRXYi�� GRNXG� QHQt� GRVDåHQR� QXORYpKR�

QDVWDYHQt�� .RQVWUXNFH�� NWHUi� MH� ]GH� SRXåLWD�� VH� VNOiGi� ]H� þW\Ĝ� þWYHUFRYêFK� KUDQROĤ�

XVSRĜiGDQêFK�GR�SiUĤ��.DåGê�KUDQRO�Pi�VHĜt]QXWp�KUDQ\�VH�]UFDGORYRX�~SUDYRX�D�MH�RVYČWOHQ�

GYČPD�LQIUDþHUYHQêPL�/('�GLRGDPL��NWHUp�MVRX�Y]iMHPQČ�NROPR�XVSRĜiGiQ\��7\�SĜHGVWDYXMt�

SULPiUQt� ]GURM� VYČWOD�� 6WĜHGRYê� RWYRU� FORQ\� VORXåt� N GHWHNFL� RGUDåHQêFK� SDSUVNĤ� SRPRFt�

þW\ĜNYDGUDQWRYpKR�IRWRGHWHNWRUX�� 

7HQWR� W\S� SĜtVWURMH� XPRåĖXMH� UR]SR]QDW� MHQ� VIpULFNp� UHIUDNþQt� YDG\�� 3UR� Y\ãHWĜHQt�

DVWLJPDWLFNêFK�Rþt�E\�E\OR�]DSRWĜHEt�GR�VRXVWDY\�SĜHGORåLW�WyULFNp�þRþN\� 

 
2EUi]ek 8: ýWYHUFRYi�KUDQRO\�RVYČWOHQp�LQIUDþHUYHQêPL�/('�GLRGDPL�Y�

konstrukci DXWRUHIUDNWRPHWUX�]DORåHQpP�QD�.QLI�(GJH�0HWKRG�>11] 

1D� UR]GtO� RG� RVWDWQtFK� SULQFLSĤ�� QD� QLFKå� E\O\� ]DORåHQ\� DXWRPDWLFNp� REMHNWLYQt�

UHIUDNWRU\�� SRX]H� MHGLQi� VSROHþQRVW� XYHGOD� QD� WUK� DXWRUHIUDNWRPHWU� ]DORåHQê� QD� NQLIH� HGJH�
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PHWKRG�� 6SROHþQRVW� +XPSKUH\� ,QVWUXPHQWV� �Q\Qt� &DUO� =HLVV� 0HGLWHF�� QDEt]HOD� QČNROLN�

YDULDQW�SRVWDYHQêFK�QD�SRGREQêFK�RSWLFNêFK�V\VWpPHFK��>8, 11, 12, 14] 

 

2.5  3ĜHQRVQp�IRWRUHIUDNWRPHWU\ 
8� WČFKWR� SĜtVWURMĤ� SUREtKi� Y\ãHWĜHQt� ]H� Y]GiOHQRVWL� � metru nebo jsou v SĜtPpP�

kontaktu s REOLþHMHP�SDFLHQWD� 6ORXåt� ]HMPpQD�SUR VFUHHQLQJ� NRMHQFĤ� D GČWt� DOH�PRKRX�EêW�

Y\XåtYiQ\�L�SĜL�Y\ãHWĜHQt�UHIUDNþQt�YDG\�X LPRELOQtFK�þL�QHVSROXSUDFXMtFtFK�SDFLHQWĤ��1HVPt�

VH� ]DPČĖRYDW� VH� VWRORYêP� DXWRUHIUDNWRPHWUHP�� NWHUê� PČĜt� UHIUDNþQt� FK\E\� MHGQRKR� RND�

v GDQpP� þDVH� D� Y XPČOH� Y\WYRĜHQpP� VWDYX� V IL[DFt� GR� GiON\�� 7\WR� SĜtVWURMH� MVRX� VFKRSQp�

QHMHQRP�PČĜLW�UHIUDNþQt�VWDY�RND��DOH�QDSĜtNODG�L�SUĤPČU�D�Y]GiOHQRVW�]RUQLF��>�5] 

$PEO\RSLH� �WXSR]UDNRVW�� MH� QHMþDVWČMãt� SĜtþLQQRX� VQtåHQt� ]UDNRYp� RVWURVWL� Y GČWVWYt��

ýDVWêPL�SĜtþLQDPL� MVRX� FK\EQp� UHIUDNFH� �]HMPpQD�DQL]RPHWURSLH��QHEo strabismus. Proto je 

ĜiGQp�Y\ãHWĜHQt� UHIUDNþQt�YDG\��VWDQRYHQt�VSUiYQp�EUêORYp�NRUHNFH�D�RUWR-SOHRSWLFNp�FYLþHQt�

z KOHGLVND�SUHYHQFH�DPEO\RSLH�YHOPL�GĤOHåLWp��[7, 16, 17] 

 

2.5.1 Retinomax 
8� WRKRWR� SĜtVWURMH SUREtKi Y\ãHWĜHQt z YHOPL� PDOp� Y]GiOHQRVWL�� MHOLNRå stabilizace 

SĜtVWURMH�MH�]DMLãWČQD�RSĜHQtP�R�þHOR�Y\ãHWĜRYDQpKR���3RPRFt�VYČWHOQêFK�]QDþHN�MH�XPRåQČQR�

]MLVWLW� QHMOHSãt� ]DRVWĜHQt� QD� URKRYFH� D� GRVDåHQt� RSWLPiOQt� Y]GiOHQRVWL� Y\ãHWĜHQt�� . ]YêãHQt�

SĜHVQRVWL�D�VWDELOLWČ�KRGQRW� MH�SĜtVWURM�Y\EDYHQ�VHQ]RUHP�SUR�]PČQX�QiNORQX�D�Y\FHQWURYiQt�

SĜtVWURMH�� 

9êVOHGN\� PČĜHQt� VH� ]tVNDMt� EČKHP� QČNROLND� YWHĜLQ�� ýtVHOQp� R]QDþHQt� QiP� XPRåQt�

]MLVWLW�VSROHKOLYRVW�QDPČĜHQêFK�YêVOHGNĤ�� 

0ČĜtFt�UR]VDK�SĜtVWURMH�VH�SRK\EXMH�RG� -20,00 D do +23,00 '�YH�VIpĜH�D�RG�-12,00 D 

do +12,00 D v F\OLQGUX�� $E\� VH� PČĜHQt� PRKOR� XVNXWHþQLW�� MH� ]DSRWĜHEt� PLQLPiOQt� SUĤPČU�

zornice 2,3 PP��3UR�GRVDåHQt�SĜHVQêFK�YêVOHGNĤ�VH�PČĜHQt�SURYiGt�Y cykloplegii.  

-HOLNRå�VH�WHQWR�SĜtVWURM�Y\XåtYi�SUR�PČĜHQt�]HMPpQD�X�GČWVNêFK�SDFLHQWĤ, je vybaven 

PHORGLt� D� PČQtFtPL� VH� EDUYDPL� SUR� XSRXWiQt� SR]RUQRVWL�� 3ĜtVWURM� WDNp� GLVSRQXMH�

UHWURLOXPLQDþQtP�PyGHP�SUR�GHWHNFL�ãHGpKR�]iNDOX�þL�ORNDOL]DFL�FL]tKR�WČOtVND��5HIUDNFH�O]H�

QDPČĜLW�L�X�SDFLHQWĤ�V RþQtP�Q\VWDJPHP��]D�SRXåLWt�]U\FKOHQpKR�SURJUDPX�4XLFN� [18,19] 
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2EUi]HN��� 5XþQt�DXWRUHIUDNWRNHUDWRPHWU�5HWLQRPD[�.-plus 5 [19] 

 

 

2.5.2 Plusoptix 
-HGQi�VH�R�VFUHHQLQJRYê�SĜtVWURM��W]Y��YLGHRUHWLQRVNRS��NWHUê�MH�XUþHQ�SUR�PČĜHQt�GČWt�

a EDWRODW��3ĜtVWURM�SURYiGt�VFUHHQLQJ�UHIUDNþQt�YDG\�SRPRFt�IRWRUHIUDNFH��5HIUDNFH�MH�PČĜena 

ELQRNXOiUQČ��1HQt� ]D� SRWĜHEt� SURYiGČW� UR]NDSiQt� Rþt� N GRFtOHQt� UR]ãtĜHQt� ]RUQLFH��9\ãHWĜHQt�

SĜtVWURMHP�SOXVRSWL[�MH�XUþHQR�SUR�GČWL�RG���PČVtFĤ�GR�FFD���OHW��Y QČNWHUêFK�SĜtSDGHFK�L�SUR�

SĜHGãNROiN\��3RNXG�MVRX�YêVOHGN\�PČĜHQt�Y QRUPČ��VWDþt�VFUHHQLQJ�SURYiGČW�MHGQRX�GR�URND�� 

 
2EUi]HN���� 6FUHHQLQJRYê�SĜtVWURM�3OXVRSWL[�[20] 
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3ĜtVWURM� MH� XUþHQê� N PČĜHQt� UHIUDNFH�� URKRYNRYêFK� UHIOH[Ĥ� D� YHOLNRVWL� ]RUQLF��

7DNp k RGKDOHQt� ]UDNRYêFK� YDG�� WXSR]UDNRVWL�� ãLOKiQt� D� DVWLJPDWLVPX�� 3RNXG� MH� YêVOHGHN�

PČĜHQt�SR]LWLYQt��PČOR�E\�EêW�GtWČ�Y\ãHWĜHQR�NRPSOH[QČ�RIWDOPRORJHP�YþHWQČ�UR]NDSiQt�Rþt� 

3ULQFLS�SĜtVWURMH�3OXVRSWL;�6���MH�]DORåHQ�QD�H[FHQWULFNp�IRWRVNLDVNRSLL��,QIUDþHUYHQp�

VYČWOR� SURFKi]t� VNU]� ]RUQLFH� QD� VtWQLFL��=� RGUDåHQpKR� VYČWOD� Y]QLNi� QD� ]RUQLFL� SRGOH� VWXSQČ 

UHIUDNþQt� YDG\� VSHFLILFNê� VYČWHOQê� REUD]HF�� =� FKDUDNWHUX� WRKRWR� REUD]FH� MVRX� QiVOHGQČ�

Y\SRþWHQ\�VIpULFNp�KRGQRW\�UHIUDNFH��0ČĜHQt�MH�RSDNRYiQR�YH�WĜHFK�PHULGLiQHFK��DE\�PRKOD�

EêW�SĜtSDGQČ�XUþHQD�WDNp�F\OLQGULFNi�RþQt�YDGD��[7, 20, 21] 

3ĜtVWURM� MH� NDOLEURYiQ� SUR� PČĜHQt� ]H� Y]GiOHQRVWL� ] 1 P�� D� MHKR� þDV� WUYi� SĜLEOLåQČ�

0,8 sekundy s YROLWHOQêP� ]YXNRYêP� IL[DþQtP� SRGQČWHP��0ČĜHQt� VIpULFNêFK� L� F\OLQGULFNêFK�

GLRSWULt� O]H� Y rozsahu od -7,00 D do +5,00 D s krokem 0,25 '��2VX� F\OLQGUX� ��-����� Y� ���

NURFtFK��9HOLNRVW�]Rrnic: 3,0 ± 8,0 mm s krokem 0,1 mm. [22] 

'RVWXSQp� MVRX� GYČ� YDULDQW\� SĜtVWURMĤ�� 9DULDQWD� $�� NWHUi� MH� XUþHQD� SUR� RIWDOPRORJ\�

a RþQt� VSHFLDOLVW\�� EH]� DXWRPDWLFNêFK� YêVOHGNĤ� PČĜHQt�� 9êVWXSHP� PČĜHQt� 3OXVRSWL[HP�

varianty $�� MH� FHUWLILNiW�� NWHUê� MH� ]DSRWĜHEt� RSDWĜLW� SRGSLVHP� RIWDOPRORJD�� -LQDN� QHMVRX�

YêVOHGN\� YDOLGQt�� 1DSURWL� WRPX� YDULDQWD� 6�� MH� Y\EDYHQD� DXWRPDWLFNêP� Y\KRGQRFRYiQtP�

YêVOHGNĤ�� NWHUi� MH� XUþHQD� SUR� SHGLDWU\�� NWHĜt YêVOHGN\� PČĜHQt� KRGQRWt� QD� ]iNODGČ� WDEXON\�

NULWLFNêFK�KRGQRW�VFKYiOHQp�ýHVNRX�RIWDOPRORJLFNRX�VSROHþQRVWt�D�ýHVNRX�VSROHþQRVWt�GČWVNp�

oftalmologie a strabologie viz. tabulka 1. [16] 

9ČN�Y�
PČVtFtFK 

Anizometropie 
[dpt] 

Astigmatismus 
[dpt] 

Myopie 
[dpt] 

Hypermetropie 
[dpt] 

Anisokorie 
[mm] 

6-12 2,00 2,50 2,00 4,00 1,50 
12-36 1,50 1,50 2,00 3,00 1,50 
36-72 1,50 1,00 1,00 2,50 1,50 
72-240 1,00 1,00 1,00 2,00 1,50 

Tabulka 1: 7DEXOND�XVWDQRYHQêFK�NULWLFNêFK�KRGQRW�SUR�PČĜHQt�VFUHHQLQJRYêP�SĜtVWURMHP�
Plusoptix S [16] 

 

2.5.3 2WIN  
7HQWR�SĜtVWURM MH�NRQVWUXRYiQ� MDNR�UXþQt�ELQRNXOiUQt� UHIUDNWRPHWU�D�DQDO\]iWRU�]UDNX��

-HGQi� VH� WHG\� R� SĜtVWURM�� NWHUê� PČĜt� UHIUDNFL� QD� ]iNODGČ� H[FHQWULFNp� LQIUDþHUYHQp�

IRWRUHWLQRVNRSLH�� 3ĜL� WpWR� WHFKQLFH� VH� LQIUDþHUYHQp� VYČWOR� SURPtWi� SĜHV� ]RUQLFL� SDFLHQWD�

na VtWQLFL�� 2GUDåHQp� VYČWOR� Y\WYRĜt� XYQLWĜ� ]RUQLFH� REUD]HF� YH� WYDUX� SĤOPČVtFH�� 6IpULFNi�

UHIUDNFH�VH�Y\SRþtWi�QD�]iNODGČ�WRKRWR�Y\WYRĜHQpKR�REUD]FH� 9êSRþHW�F\OLQGUX�D�MHKR�RV\�MVRX�
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]DORåHQ\�QD�VWHMQpP�SULQFLSX�YêSRþWX��NWHUp�VH�RSDNXMH�YH�þW\ĜHFK PHULGLiQHFK��3ĜtVWURM�GiOH�

XPRåĖXMH�SĜL�]DFKRYiQt�SĜLUR]HQêFK�ELQRNXOiUQtFK�SRGPtQHN�Y\KRGQRWLW�VPČU�SRKOHGX��RþQt�

]DURYQiQt�� SUĤPČU� ]RUQLFH�� Y]GiOHQRVW� ]RUQLF� D� DNRPRGDþQt� URYQRYiKX�QHURYQRYiKX� PH]L�

REČPD�RþLPD� 

0ČĜHQt� SUREtKi� ] 1 metru. Pro provoz je zapRWĜHEt� YKRGQêFK� SRGPtQHN�� =DMLãWČQt�

WOXPHQpKR� VYČWOD� SUR� GRVWDWHþQRX� YHOLNRVW� ]RUQLF� D� N� GRFtOHQt� PLQLPiOQt� DNRPRGDFH��

'RSDGDMtFt� VYČWOR� QD� SDFLHQWĤY� REOLþHM� PĤåH� QHJDWLYQČ� RYOLYQLW� YêVOHGHN� PČĜHQt�� 'iOH� MH�

]DSRWĜHEt�� DE\� SDFLHQWRYD� ]RUQLFH� E\OD� Y SUĤPČUX� PH]L� ���� Då� �� PLOLPHWU\�� 3UR� VIpUX�

i F\OLQGU� MH� SĜHVQRVW� PČĜHQt� �� ����� '� Y UR]VDKX� �� �� '�� 2VD� F\OLQGUX� VH� XGiYi� Y UR]PH]t�

�� Då 1���� V NURNHP� ���� D� V SĜHVQRVWt� �� ���� 3RNXG� VH� YêVOHGQi� KRGQRWD� UHIUDNþQt� FK\E\�

GRVWDQH�PLPR� UR]VDK�PČĜHQt�� ]REUD]t� VH LQGLNiWRr ÄKLJK�0³�SUR�P\RSLL�QHER�ÄKLJK�+³�SUR�

hypermetropii. V WRPWR�SĜtSDGČ PRKRX�EêW�YêVOHGN\�PČĜHQt�QHGRVWXSQp��'RSRUXþXMH�VH�WHG\�

SRXåtW�]NXãHEQt�þRþND�R�YHOLNRVWL����� D D�WtP�GRFtOLW Y\URYQiQt�UHIUDNFH�GR�UR]VDKX�PČĜHQt� 

9êVOHGN\�PČĜHQt�MVRX�RSDWĜHQ\�LQGH[HP�VSROHKOLYRVWL��1HMOHSãt�PRåQê�YêVOHGHN�MH��. 

AE\�VH�PRKOR�PČĜHQt�SRYDåRYDW�]D�YDOLGQt��PXVt�EêW�LQGH[�VSROHKOLYRVWL�PLQLPiOQČ����MLQDN�

je WĜHED� PČĜHQt� ]RSDNRYDW� 9\ãHWĜHQt� VORXåt� ]HMPpQD� N YþDVQpPX� RGKDOHQt� D� SRGFK\FHQt�

DPEO\RSLH�X�GČWt. PUiYČ�NYĤOL�XSRXWiQt�SR]RUQRVWL�PDOêFK�GČWt�MH�SĜtVWURM�Y\EDYHQ�]YXNRYRX�

a VYČWHOQRX� VWLPXODFt� 9\ãHWĜRYDW� O]H� REČ� RþL� VRXþDVQČ� DOH� L� NDåGp� RNR� ]YOiãĢ�� GiOH� SĜtVWURM�

XPRåĖXMH�SURYpVW�UHIUDNFL�SĜHV�EUêOH�þL�NRQWDNWQt�þRþN\. [23, 24, 25] 

 

 
2EUi]HN���� %LQRNXOiUQt�UHIUDNWRPHWU��:,1�[23] 

 



2EMHNWLYQt�UHIUDNFH  22 

 

3.5.4 Spot Vision Screener VS100 
3ĜtVWURM�E\O�Y\YLQXW�QD�]iNODGČ�GRSRUXþHQt�$PHULFNp�DNDGHPLH�GČWVNp�RIWDOPRORJLH�D�

VWUDELVPX� �$$326�� D� $PHULFNp� SHGLDWULFNp� DNDGHPLH� �$$3��� [26] Tento fotoretinoskop 

SUDFXMH�QD�SULQFLSX�H[FHQWULFNp�IRWRUHIUDNFH��IRWRUHWLQRVNRSLH��N odhadu velikosti ametropie 

QD�]iNODGČ�FKDUDNWHULVWLN�VYČWHOQpKR�UHIOH[X�Y ]RUQLFL��-H�XUþHQ�SUR�SRXåLWt�X�GČWt�RG���PČVtFĤ�

GR� GRVSČORVWL� �YþHWQČ� GRVSČOêFK� MHGLQFĤ��� SRG� YHGHQtP� ]UDNRYpKR� VSHFLDOLVW\�� 3ĜtVWURM�

XPRåĖXMH�YpVW�GDWDEi]L�VXEMHNWĤ��PtVWD�D�þDVX�PČĜHQt��LPSRUW�D�H[SRUW�GDW��QDVWDYHQt�NULWpULt�

SRGOH� YČNX� L� YROEX� MD]\ND��0ČĜHQt� SUREtKi� ]D� WOXPHQpKR� RVYČWOHQt� YH� Y]GiOHQRVWL� � metru 

v ~URYQL�Rþt�SDFLHQWD��9\ãHWĜHQt�QHO]H�SURYiGČW�X�QH]DVWtQČQpKR�RNQD�Y GREČ�VOXQHþQtKR�VYLWX��

QHERĢ�RGUD]�WRKRWR�VYČWOD�RG�URKRYN\��ERþQtKR�QHER�þHOQtKR�]GURMH�VYČWD��]QHPRåĖXMH�YODVWQt�

PČĜHQt�� 9 SĜtSDGČ� QXWQRVWL� E\� PČO� Y\ãHWĜRYDQê� VWiW� ]iG\� N UXãLYpPX� ]GURML� VYČWOD�� 3ĜtVWURM�

na GLVSOHML� ]REUD]t� QDPČĜHQp� KRGQRW\� ]YOiãĢ� SUR� SUDYp� D� OHYp� RNR�� 3RNXG� VH� QDPČĜHQp�

KRGQRW\� QDFKi]HMt� PLPR� LQWHUYDO� WROHURYDQêFK� DPHWURSLt�� VLJQDOL]XMH� GRSRUXþHQt� GDOãtKR�

GRSRUXþHQt��9 SĜtSDGČ�VHOKiQt�ELQRNXOiUQt�SURMHNFH�jH�PRåQp�SĜHMtW�GR�PRQRNXOiUQtKR�UHåLPX�

s YROERX� SUDYpKR� QHER� OHYpKR� RND�� =DĜt]HQt� XPRåĖXMH� VKURPiåGLW� GDWD� Då� ���� ]i]QDPĤ��

0ČĜHQt� SUREtKi� Y REODVWL� LQIUDþHUYHQpKR� ]iĜHQt� R� YOQRYp� GpOFH� ��� QP� D� LQWHQ]LWČ� PHQãt�

QHå 2 mW/��ଶ. 

0ČĜHQt� VIpULFNpKR� HNYLYDOHQWX� O]H� Y rozsahu -7,5 '� Då� ���� D v NURFtFK� SR� ���� D. 

3ĜHVQRVW� PČĜHQt� VIpULFNpKR� HNYLYDOHQWX v rozsahu -3,5 '� Då� ���� '� VH� XGiYi� �0,5 D. 

U Y\ããtFK� KRGQRW� MH� SĜHVQRVW� PČĜHQt� �1,0 D. 0ČĜHQt� F\OLQGULFNp� VORåN\� O]H� Y rozsahu              

 -3,0 D do +3,0 D v NURFtFK�SR����� '��3ĜHVQRVW�PČĜHQt�Y UR]PČQt�-1,5 '�Då��1,5 D je �0,5 D. 

0LPR�WHQWR�UR]VDK�MH�SĜHVQRVW�PČĜHQt��1 D. Osa cylindru 1�-180� v NURFtFK�SR�����3Ĝesnost 

PČĜHQt� SUR� F\OLQGU� YČWãt� QHå� �0,5 D je �10 stupĖĤ�� 3ĜtVWURM�PČĜt� SUĤPČU� ]RUQLF� YH YČNRYp�

kategorii 0,5 ± 19 let v UR]PH]t� ��� PP� Då� � mm v NURFtFK� SR� ��� mm s SĜHVQRVWt� PČĜHQt�

�0,4 mm. [26, 27, 28] 
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2EUi]HN��2: Spot Vision Screener VS100 [29] 
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4 ExpHULPHQWiOQt�þiVW 
&tOHP�H[SHULPHQWiOQt�þiVWL E\OR�Y\KRGQRFHQt�VWDQRYHQêFK�KRGQRW�REMHNWLYQt�UHIUDNFH�

QD� ]iNODGČ� Y\XåLWt� GYRX� UR]GtOQêFK� SULQFLSLiOQtFK� SĜtVWXSĤ�� +RGQRW\� SXSLOiUQt� GLVWDQFH��

VIpULFNp� D� F\OLQGULFNp� VORåN\�REMHNWLYQt� UHIUDNFH� E\O\� VWDQRYHQ\�SRPRFt�metody QHMOHSãtKR�

]DRVWĜHQt� DXWRUHIUDNWRPHWUHP (ARK) D� IRWRUHIUDNWRPHWULt� ]D� Y\XåLWt� SĜtVWURMH� �:,1�� 3UYQt�

~ORKRX� E\OR� VWDQRYHQt� SUĤPČUQp� RGFK\ON\� PČĜHQt� RERX� SĜtVWURMĤ�� QiVOHGRYDQp� NRPSDUDFt�

REMHNWLYQČ� ]tVNDQêFK� KRGQRW� ] RERX� SĜtVWURMĤ� V KRGQRWDPL� VXEMHNWLYQtPL� 'LIHUHQFt�

MHGQRWOLYêFK� SDUDPHWUĤ� D� VWDWLVWLFNêP� Y\KRGQRFHQtP� GDW� EXGH� XUþHQD� Yê]QDPQRVW� UR]GtOX�

]tVNDQêFK� KRGQRW� UHIUDNFH� L� SXSLOiUQt� GLVWDQFH�� =iYČUHP� EXGH� IRUPXORYiQD� PRåQRVW�

SRWHQFLiOQt� Y\XåLWHOQRVWL� VFUHHQLQJRYpKR� SĜtVWXSX� IRWRUHIUDNWRPHWULH� MDNRåWR� DOWHUQDWLY\�

ke NRQYHQþQt�DXWRUHIUDNWRPHWULL�Y praxi optometristy. 

3UR�KRGQRFHQt�YêãH�XYHGHQêFK�SDUDPHWUĤ�E\O\�VWDQRYHQ\�QiVOHGXMtFt�K\SRWp]\� 

�ଵ: 5R]GtO�VWĜHGQtFK�KRGQRW�PČĜHQt�hodnot refrakce DXWRUHIUDNWRPHWUHP�D�SĜtVWURMHP��:,1�

YH�Y]WDKX�N�VXEMHNWLYQt�UHIUDNFL VH�VWDWLVWLFN\�Yê]QDPQČ�QHOLãt� 

�ଶ: RozGtO�VWĜHGQtFK�KRGQRW�PČĜHQt�SXSLOiUQt distance DXWRUHIUDNWRPHWUHP�D�SĜtVWURMHP��:,1�

ve vztahu k PČĜHQt�3'�PHWUHP�VH�VWDWLVWLFN\�Yê]QDPQČ�QHOLãt� 

4.1 Metodika 
V\ãHWĜHQt E\OD� XVNXWHþQČQD� Y RþQt� RSWLFH� Alja optik v 5DNRYQtNX�� RG� SURVLQFH�

roku 2021 do dubna roku 2�����9ê]NXPX�VH�]~þDVWQLOR����SUREDQGĤ�] WRKR����åHQ�D����PXåĤ��

9êEČU� SUREDQGĤ� E\O� QiKRGQê� YH� YČNX� RG� ��� GR� ��� OHW�� 'R� Yê]NXPX� E\O\� ]DĜD]HQ\� RVRE\�

s NRUHNFt� UHIUDNþQt� YDG\� L� RVRE\�� NWHUp� NRUHNFL� UHIUDNþQt� YDG\ EČåQČ QHSRXåtYDMt� þL�

QHSRWĜHEXMt�� 'OH� YêVOHGNĤ VXEMHNWLYQt� UHIUDNFH� VH� Yê]NXPX� ]~þDVWQLOR� ��� P\RSLFNêFK� Rþt�

v GLRSWULFNpP�UR]VDKX�-6,25 GSW�Då�-0,25 GSW�����K\SHUPHWURSLFNêFK�Rþt�Y rozsahu +0,25 dpt 

Då����� dpt a 10 HPHWURSLFNêFK�Rþt��8�YãHFK�PČĜHQt� E\O� GRGUåHQ� VWHMQê� Y\ãHWĜRYDFt� SRVWXS�

a GRGUåHQ\�VWHMQp�Y\ãHWĜRYDFt�D�VYČWHOQp�SRGPtQN\�� 

2ED� SĜtVWURMH� SUR vyhodnocent PČĜHQt� REMHNWLYQtFK� VORåHN� UHIUDNFH� E\O\� QDVWDYHQ\�

s SĜHVQRVWt� QD� ���� dpt, D� WDNp� SĜHG� ]DKiMHQtP� H[SHULPHQWiOQt� þLQQRVWL� E\O\� RED� SĜtVWURMH�

NDOLEURYiQ\� äiGQê�] SUREDQGĤ�SĜL�GRWD]RYiQt�QD�DQDPQp]X�QHXYHGO�NRQWUDLQGLNDþQt�NULWpULD, 

kteri by mohla Yê]NXP� Yê]QDPQČ� RYOLYQLW�� &HONRYp� Y\ãHWĜHQt� WUYDOR� SĜLEOLåQČ� �� minut 

v ]iYLVORVWL�QD�VSROXSUiFL�D�UHIUDNþQt�YDGČ.  

 



([SHULPHQWiOQt�þiVW  25 

 

3RþHW�Rþt� 80 
3RþHW�åHQ� 25 
3RþHW�PXåĤ� 15 
3UĤPČUQê�YČN� ����������� 

3UĤPČUQi�KRGQRWD�
VXEMHNWLYQt�UHIUDNFH 

6IpULFNi�NRU��>'@ -0,76 
&\OLQGULFNi�NRU��>'@ -0,41 
Osa korekce [�] 113,71 

3UĤPČUQp�3'�>PP@�VWDQRYHQp�3'�PHWUHP 62,40 

Tabulka 2: 'HPRJUDILFNi�GDWD 
 

3UR� VWDWLVWLFNp� Y\KRGQRFHQt� MVou QDPČĜHQp VIpULFNp� D� F\OLQGULFNp� GLRSWULH� D� RVa 

DVWLJPDWLVPX� WĜHPL�PHWRGDPL�� DXWRUHIUDNWRPHWUHP�� SĜtVWURMHP��:,1�D� VXEMHNWLYQt� UHIUDNFt��

Tyto parametry jsou hodnoceny na souboru 80 Rþt��3XSLOiUQt�Y]GiOHQRVW�je ]PČĜena SĜtVWURMHP�

2WIN, autorefraktometrem a PD metrem, hodnocen je souboru 40 SiUĤ�Rþt.  

3UYQtFK� GYDFHW� Rþt� E\OR� ]PČĜHQR� NDåGêP� SĜtVWURMHP� GHVHWNUiW� SUR� XUþHQt� SUĤPČUQp�

VPČURGDWQp�RGFK\ON\�PČĜHQt D�RYČĜHQt�VSUiYQRVWL�PHWRGLN\�Y\ãHWĜHQt. 

Ke VWDWLVWLFNpPX� SRURYQiQt� GLIHUHQFt VXEMHNWLYQt� UHIUDNFH� YĤþL� REMHNWLYQt� UHIUDNFL�

z SĜtVWURMĤ� �:,1� D� DXWRUHIUDNWRPHWUX byl SRXåLt 6WXGHQWĤY� GYRXYêEČURYê� SiURYê� W-test 

v programu Microsoft Excel.  Statisticky jsou SRURYQiny parametry UHIUDNFH� L� SXSLOiUQt�

Y]GiOHQRVWL��D�WR�QD�KODGLQČ Yê]QDPQRVWL�Į� ������� 

 

0ČĜHQt�SRPRFt�SĜtVWURMH��:,1 

9�SUYQtP�NURNX�Y\ãHWĜHQt�E\O�SUREDQG�]PČĜHQ�SĜtVWURMHP��:,1��3UR�Y\XåLWt�PHWRG\�

IRWRUHIUDNWRPHWULH� MH� ]DSRWĜHEt� GRFtOLW� VQtåHQêFK� VYČWHOQêFK� SRGPtQHN�� 7HQWR� Yê]NXP�

SUREtKDO�SĜL� LQWHQ]LWČ�RVYČWOHQt��NWHUi�VH�SRK\ERYDOD�Y�UR]PH]t���±20 lux. ve zkontrolovanp 

Y\ãHWĜRYDFt�Y]GiOHQRVWL���P��'DOãt�SRGPtQNRX�E\OR�]DPH]HQt�QHåiGRXFt�UHIOH[H�MLQêFK�]GURMĤ�

]iĜHQt�RG�URKRYN\��NWHUi�E\�PRKOD�QHJDWLYQČ�RYOLYQLW�YêVOHGHN�PČĜHQt��9�SĜtSDGČ��åH�XYHGHQp�

SRGPtQN\�E\O\�GRGUåHQ\��PRKOR�VH�SĜLVWRXSLW�N� VDPRWQpPX�PČĜHQt��1HMSUYH�E\OR�]DSRWĜHEt�

QDVWDYLW� YČNRYp� UR]PH]t� GR� NWHUpKR� GDQê� SUREDQG� VSDGi��1HMþDVWČML� VH�PČĜLOR� YH� YČNRYpP 

UR]PH]t� �� ± 50 OHW�� 'iOH� E\O� SUREDQG� LQVWUXRYiQ� N� SRKOHGX� GR� VWĜHGX� REMHNWLYX� SĜtVWURMH��

V WpWR� Ii]L� Y\ãHWĜHQt� VH� PĤåH� SUR� XSRXWiQt� SR]RUQRVWL� �]HMPpQD� GČWt�� ]DSQRXW� VYČWHOQi�

a ]YXNRYi�VLJQDOL]DFH��3RNXG�VH�QDFKi]tPH�YH�VSUiYQp�Y]GiOHQRVWL���P��QD�GLVSOHML�SĜtVWURMH�

VH� ]REUD]t� ]HOHQê� LQGLNiWRU� D� PČĜHQt� UHIUDNFH� MH� UHDOL]RYiQR�� 9� SĜtSDGČ�� åH� VSUivnou 
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Y]GiOHQRVW� QHPiPH�� VYtWt� QD� GLVSOHML� þHUYHQê� LQGLNiWRU� D� PXVtPH� Y\ãHWĜRYDFt� Y]GiOHQRVW�

XSUDYLW��'R�Yê]NXPX�E\O\�]DĜD]HQ\�YêVOHGN\�PČĜHQt�V�KRGQRWRX�UHOHYDQWQRVWL�PČĜHQt���5�� 

 
2EUi]HN��3: =REUD]HQt�PČĜHQt�D�YêVOHGNĤ�QD�GLVSOHML�ELQRNXOiUQtKR�UHIUDNWometru 2WIN 

[YODVWQt�]SUDFRYiQt] 

0ČĜHQt�3'�PHWUHP 

9� GUXKpP� NURNX� VH� XUþRYDOD� SXSLOiUQt� Y]GiOHQRVW� 3'�PHWUHP� ]QDþN\� %	6�� PRGHO�

��������3UREDQGRYL�E\O�RSĜHQ�3'�PHWU�R� þHOR� D�YKRGQČ�XVD]HQ�QD�QRVH��'iOH�E\O�SUREDQG�

SRåiGiQ�N� IL[DFL� ]HOHQpKR�ERGX��3XSLOiUQt�Y]GiOHQRVW�E\OD�QHMSUYH� ]PČĜHQD� VDPRVWDWQČ�SUR�

RNR� SUDYp� D� OHYp� QD� VWĜHG� SDFLHQWRYL� ]RUQLFH�� 3RWp� E\OD� ]PČĜHQD� ELQRNXOiUQt� SXSLOiUQt�

Y]GiOHQRVW� 

0ČĜHQt�SRPRFt�DXWRUHIUDNWRPHWUX 

9H� WĜHWtP� NURNX�PpKR� H[SHULPHQWiOQtKR�PČĜHQt� SUREtKDOR� ]MLãWČQt� UHIUDNþQtKR� VWDYX 

a SXSLOiUQt� Y]GiOHQRVWL� DXWRUHIUDNWRPHWUHP� ]QDþN\� *UDQG� 6HLNR�� W\S� *5-21, kde je 

LPSOHPHQWRYiQD� PHWRGD� PČĜHQt� QHMOHSãtKR� ]DRVWĜHQt�� 3DFLHQWRYL� E\OD� XSUDYHQD� YêãND�

Y\ãHWĜRYDFtKR� NĜHVOD� D� RSČUND� EUDG\� GR� NRPIRUWQt� SRORK\�� 'iOH� E\O� SDFLHQW� LQVWUXRYiQ�

k RSĜHQt� þHOD� D� SRKOHGX�GR� GiON\� QD� IL[DþQt� REUi]HN�PDMiNX�� DE\� QHGRFKi]HOR� N� QHåiGRXFt�

DNRPRGDFL�D�RYOLYQČQt�YêVOHGQp�KRGQRW\�UHIUDNFH� 
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2EUi]HN���� Autorefraktometr GR-���D�SRXåLWê�WHVWRYDFt�REUi]HN [YODVWQt�]SUDFRYiQt] 

6XEMHNWLYQt�UHIUDNFH 

9� SRVOHGQt� þiVWL� H[SHULPHQWiOQtKR� Yê]NXPX� VH� XVNXWHþQLOR� VXEMHNWLYQt� VWDQRYHQt�

UHIUDNþQtKR�VWDYX�RND��9\ãHWĜHQt�SUREtKDOR�QD�RSWRW\SX�]QDþN\�7RPH\��PRGHO�73&�± 3000P 

YH� Y]GiOHQRVWL� ��P��1HMSUYH� E\O� Y\ãHWĜHQ� QDWXUiOQt� YLVXV�PRQRNXOiUQČ� L� ELQRNXOiUQČ��'iOH�

QiVOHGRYDOR�PRQRNXOiUQt�VWDQRYHQt�QHMOHSãt�VIpU\��.RUHNFH�P\RSLH�SUREtKDOD�SRGOH�SUDYLGOD�

QHMVODEãt� UR]SW\OQp� þRþN\� D� K\SHUPHWURSLH� SRGOH� SUDYLGOD� QHMVLOQČMãt� VSRMQp� þRþN\�� 3RWp� VH�

SĜHãOR� N� Y\ãHWĜHQt� DVWLJPDWLVPX� QD� ERGRYpP� WHVWX�� NGH� VH� XUþLOD� RSWLFNi� PRKXWQRVW� D� RVD 

F\OLQGUX� SRPRFt� -DFNVRQRYD� ]NĜtåHQpKR� F\OLQGUX� ������ GSW�� 3UR� VIpULFNp� GRNRULJRYiQt� E\O�

QiVOHGQČ�SRXåLW�þHUYHQR]HOHQê�WHVW��NG\�E\OR�FtOHQR�QD�URYQRFHQQRX�RVWURVW�WH[WX�Y�þHUYHQpP�

D� ]HOHQpP� SROL� SĜHGNOiGiQtP� ������ GSW�� 1iVOHGRYDOR� ELQRNXOiUQtP� Y\YiåHQt�� ]D� Y\XåLWt�

WĜtĜiGNRYpKR� WHVWX� V� ELQRNXOiUQtP� ]DPOåHQt� ������ GSW� D� SĜHGVD]HQtP� ILOWUĤ� V� 9� SRODUL]DFt�

�]YROHQê�RSWRW\S�GLVSRQXMH�OLQHiUQt�SRODUL]DFt���3UREDQG�E\O�QiVOHGQČ�GRWD]RYiQ�QD�þLWHOQRVW�

a NRQWUDVWQRVW�RERX� ĜiGNĤ��&tOHP�E\OR�GRVDåHQt� URYQRFHQQpKR�NRQWUDVWX�RERX� ĜiGNĤ��SRNXG�

WRPX� WDN� QHE\OR�� SRVWXSQČ� VH� SĜHGNOiGDOR� ������ GSW� SĜHG� RNR�� X� NWHUpKR� SDFLHQW� YLGČO�

NRQWUDVWQČMãt�ĜiGHN��3ĜtWRPQRVW�I~]H�VH�Y\ãHWĜLOR�QD�:RUWKRYČ�WHVWX�V�SĜHGVD]HQtP�þHUYHQpKR�

ILOWUX� SĜHG� SUDYp� RNR� D� ]HOHQpKR� ILOWUX� SĜHG� RNR� OHYp�� 3ĜtWRPQRVW� KHWHURIRULH� VH� VWDQRYLOD�

na K ± WHVWX�V�I~]QtP�L�EH]�I~]QtKR�SRGQČWX��1D�]iYČU�E\O�SURYHGHQ�WHVW�QD�SUDYp�QHNRQHþQR�

s ELQRNXOiUQtP�SĜHGVD]HQtP�������GSW� 
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4.2 9êVOHGN\ 
3UYRWQtP� ~NROHP� EylR� VWDQRYHQt SUĤPČUQêFK� RGFK\OHN� PČĜHQt� RERX� SĜtVWURMĤ��

Na ]iNODGČ� YêVOHGNĤ� E\OR� PRåQp� XUþLW�� åH PHWRGLND� PČĜHQt� SĜHQRVQêP� SĜtVWURMHP� �:,1�

je VSUiYQi�D MH�PRåQp�YêVOHGN\�PČĜHQt�Y\XåtW k VWDWLVWLFNpPX�SRURYQiQt s autorefraktometrem 

viz. tabulka 3. 

3UĤPČUQi�
VPČURGDWQi�

odchylka 
celkem 

ARK 
 

2WIN 
sph cyl ax sph cyl ax 

0,32 0,22 13,97 0,24 0,18 14,21 

Tabulka 3: 9êVOHGN\�SUĤPČUQêFK�VPČURGDWQêFK�RGFK\OHN 
 

V tabulce 4 MH� XYHGHQD� FKDUDNWHULVWLND� QDPČĜHQêFK� GDW SUR� QiVOHGXMtFt� þiVW�� NGe byl 

SRURYQin YêVOHGQê� UR]GtO� KRGQRW� VXEMHNWLYQt� D� REMHNWLYQt� UHIUDNFH �QDPČĜHQp� SĜtVWURMHP�

2WIN a ARK) QD�VRXERUX����Rþt.  

  

6IpULFNp�GLRSWULH &\OLQGULFNp�GLRSWULH Osa astigmatismu 

SUBJ ARK 2WIN SUBJ ARK 2WIN SUBJ ARK 2WIN 

0HGLiQ -0,75 -0,50 -0,75 -0,50 -0,50 -0,38 102 121 105 

6PČURGDWQi�RGFK\OND 1,80 1,68 1,64 0,32 0,35 0,31 56,46 64,42 59,67 

Tabulka 4: &KDUDNWHULVWLND�GDW�UHIUDNFH�QDPČĜHQêFK�VXEMHNWLYQt�UHIUDNFt��$5.�D�SĜtVWURMHP��:,1  
 

1D� REUi]NX� 15, 16, 17�� MH� JUDILFNp� ]Qi]RUQČQt� PČĜHQt� VIpULFNp�� F\OLQGULFNp VORåN\ 

(a MHMt� RV\� UHIUDNFH� SURVWĜHGQLFWYtP� YãHFK� WĜt� PHWRG�� -VRX� ]GH� ]D]QDPHQiQy QHMY\ããt�

a QHMQLåãt� hodnoty dioptrit� D� RV�� KRGQRW\� MHGQRWOLYêFK� RGOHKOêFK� ERGĤ�� VWĜHGQt� KRGQRWD�

a SUĤPČU� 
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2EUi]HN���� *UDI�PČĜHQt�VIpULFNp�VORåN\ [YODVWQt�]SUDFRYiQt] 

 
2EUi]HN���� *UDI�PČĜHQt�F\OLQGULFNêFK�GLRSWULt [YODVWQt�]SUDFRYiQt] 
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8� Y\KRGQRFRYiQt� RV\� DVWLJPDWLVPX� E\OR� QXWQp� Y� QČNWHUêFK� SĜtSDGHFK� SĜLþtVW� ������

MHOLNRå�KRGQRW\�RVFLORYDO\�NROHP�RV\����D�QHãOR�E\� MH�]� WRKRWR�GĤYRGX�PH]L�VHERX�VSUiYQČ�

SRURYQDW�� 3URWR� VH� QD� REUi]NX� 17 QDFKi]HMt� L� KRGQRW\� SĜHVDKXMtFt� NODVLFNp� XYiGČQt� RV�

asWLJPDWLVPX�Y�UR]PH]t���-������� 

 
2EUi]HN���� *UDI�PČĜHQt�RV\�DVWLJPDWLVPX [YODVWQt�]SUDFRYiQt] 

 

3UYQt�þiVWt�VWDWLVWLFNpKR�]SUDFRYiQt�MH�XUþHQt�VWDWLVWLFNp�Yê]QDPQRVWL�GLIHUHQFt�UHIUDNFH�

RERX�SĜtVWURMĤ�N�VXEMHNWLYQt�UHIUDNFL�YL]��WDEXOND�5. 

DIFERENCE 

SUBJ ± ARK SUBJ ± 2WIN 
 

SPH CYL AX PD SPH CYL AX PD 

3UĤPČU 0,32 0,19 25,36 0,66 0,39 0,26 31,20 0,74 

Tabulka 5: 8YHGHQp�SUĤPČUQp�KRGQRW\�DEVROXWQtFK�KRGQRW�GLIHUHQFt�SĜtVWURMĤ�YĤþL�VXEMHNWLYQt�
refrakci. 
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1D�REUi]FtFK�������������MVRX�JUDILFN\�]Qi]RUQČQp�DEVROXWQt�KRGQRW\�UR]GtOX�Y PČĜHQt�

REČPD� SĜtVWURML� YH� Y]WDKX� N VXEMHNWLYQt� UHIUDNFL� SUR� MHGQRWOLYp� VORåN\� UHIUDNFH��%RG\� OHåtFt�

na PRGUp�VSRMQLFL�Y\MDGĜXMt�VKRGX�UR]GtOĤ�RERX�SĜtVWURMĤ��%DUHYQp�VSRMQLFH�Y\MDGĜXMt�]YROHQp�

KUDQLþQt�Y]GiOHQRVWL�PČĜHQt�RG�VXEMHNWLYQt�UHIUDNFH Y�KRGQRWiFK 0,25 dpt a 0,50 dpt. V UiPFL�

VIpULFNp� KRGQRW\� E\OD� Kranici 0,25 GSW� SĜHNURþena v 38 �� SĜtSDGĤ� D� KUDQLFe 0,50 dpt 

SĜHNURþLOR� ��� ��SĜtSDGĤ��&\OLQGULFNRX� VORåNX� UHIUDNFH� UR]GtOX� ����� GSW� SĜHNURþLOR� �������

SĜtSDGĤ. .OLQLFN\�Yê]QDPQRX�KRGQRWX�UR]GtOX�RV\�����SĜHNURþLOR�������� Rþt. 

 
2EUi]HN�����*UDILFNp�Y\MiGĜHQt�UR]GtOX�QDPČĜHQêFK�KRGQRW�RG�VXEMHNWLYQt�UHIUDNFH�X�VIpULFNp�VORåN\ 

[YODVWQt�]SUDFRYiQt]  
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2EUi]HN���� *UDILFNp�Y\MiGĜHQt�UR]GtOX�QDPČĜHQêFK�KRGQRW�RG�VXEMHNWLYQt�UHIUDNFH�X�F\OLQGULFNp�

VORåN\ [YODVWQt�]SUDFRYiQt] 

 
2EUi]HN���� *UDILFNp�Y\MiGĜHQt�UR]GtOX�QDPČĜHQêFK�KRGQRW�RG�VXEMHNWLYQt�UHIUDNFH�X�RV�

astigmatismu [YODVWQt�]SUDFRYiQt] 
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+\SRWp]D� +�� SĜHGSRNOiGi�� åH� UR]GtO� VWĜHGQtFK� KRGQRW� PČĜHQt� VIpULFNp�� F\OLQGULFNp�

�YþHWQČ� RV\� DVWLJPDWLVPX�� VORåN\� UHIUDNFH� VH� DXWRUHIUDNWRPHWUHP� D� SĜtVWURMHP� �:,1�

ve Y]WDKX�N�VXEMHNWLYQt�UHIUDNFL�VWDWLVWLFN\�Yê]QDPQČ�QHOLãt��9�UiPFL�VWDWLVWLFNpKR�]SUDFRYiQt�

GDW� E\OD� SRPRFt� 7-testu stanovena hodnota p  � ����� SUR� VIpULFNRX� VORåNX�� p = 0,11 pro 

F\OLQGULFNRX� VORåNX� D� p  � ����� SUR� RVX� DVWLJPDWLVPX�� 8� YãHFK� VORåHN� E\OD� SĜHNURþHQD�

VWDQRYHQi� KODGLQD� Yê]QDPQRVWL� �Į  � ������� +\SRWp]X� +�� WHG\� QHO]H� ]DPtWQRXW�� DEVROXWQt�

KRGQRW\�GLIHUHQFH�PH]L�VXEMHNWLYQt�UHIUDNFt�D�DXWRUHIUDNWRPHWUHP�L�IRWRUHIUDNWRPHWUHP��:,1�

VH�YH�Y]WDKX�VWDWLVWLFN\�QHOLãt� 

 

3UR� GUXKRX� þiVW� Y\KRGQRFHQt� GDW� E\OD� PČĜHQD SXSLOiUQt� Y]GiOHQRVWi 

autorefraktometrem a SĜtVWURMHP��:,1�ve vztahu k PD metru na soXERUX����SiUĤ�Rþt. Data, 

z NWHUêFK�Y\FKi]t�VWDWLVWLFNp�]SUDFRYiQt�MVRX�XYHGHQD�Y tabulce 6. 

3XSLOiUQt�Y]GiOHQRVW 
 PD metr ARK 2WIN 

3RþHW�SR]RURYiQt 40 40 40 

6WĜHGQt�KRGQRWD 62,40 62,54 61,81 

5R]SW\O�YêEČUX 11,52 13,11 10,59 

6PČURGDWQi�RGFK\OND 3,62 3,25 3,39 

Tabulka 6: =iNODGQt�FKDUDNWHULVWLND�VRXERUX�QDPČĜHQp�SXSLOiUQt�Y]GiOHQRVWL [YODVWQt�]SUDFRYiQt] 
 

 

1D� REUi]NX�21, MH� JUDILFNp� ]Qi]RUQČQt�PČĜHQt� SXSLOiUQt� Y]GiOHQRVWL SURVWĜHGQLFWYtP�

YãHFK� WĜt� PHWRG�� 2SČW� MVRX� JUDILFN\� SUH]HQWRYiQ\ QHMY\ããt� D� QHMQLåãt� QDPČĜHQp� KRGQRW\, 

KRGQRW\�MHGQRWOLYêFK�RGOHKOêFK�ERGĤ��VWĜHGQt�KRGQRWD�D�SUĤPČU� 

.OLQLFNêP Yê]QDPQêP OLPLWHP� DEVROXWQtKR� UR]GtOX� KRGQRW� SXSLOiUQt� Y]GiOHQRVWL�

REČPD� SĜtVWURML� D� 3'� PHWUHP� E\O\� VWDQRYHQ\� KRGQRW\� ��� mm a 1 mm, uvedeno graficky 

na REUi]NX� ��. Hranici 0,5 PP�SĜHNURþLOR� �� ��SĜtSDGĤ� D� KUDQLFL� � PP�SĜHNURþLOR� ���� % 

SĜtSDGĤ� 
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2EUi]HN���� *UDI�PČĜHQt�SXSLOiUQt�Y]GiOHQRVWL [YODVWQt�]SUDFRYiQt] 

 
2EUi]HN���� *UDILFNp�Y\MiGĜHQt�UR]GtOX�Y]GiOHQRVWt�QDPČĜHQêFK�KRGQRW�RG�3'�PHWUX�X�SXSLOiUQt�

Y]GiOHQRVWL [YODVWQt�]SUDFRYiQt] 
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+\SRWp]D� +�� SĜHGSRNOiGi�� åH� UR]GtO� VWĜHGQtFK� KRGQRW� PČĜHQt� SXSLOiUQt� Y]GiOHQRVWL�

se DXWRUHIUDNWRPHWUHP� D� SĜtVWURMHP� �:,1� YH� Y]WDKX� N� PČĜHQt� SXSLOiUQt� Y]GiOHQRVWL� 3'�

PHWUHP�Yê]QDPQČ�QHOLãt��9�UiPFL�VWDWLVWLFNpKR�]SUDFRYiQt�GDW�E\OD�SRPRFt�7-testu stanovena 

SUR�SXSLOiUQt�Y]GiOHQRVW�KRGQRWD�p = 4,55 î ͳͲି 1HE\OD�WHG\�SĜHNURþHQD�VWDQRYHQi�KODGLQD�

Yê]QDPQRVWL��Į� ��������+\SRWp]X�+��O]H�QD�]iNODGČ�WRKR�]DPtWQRXW��/]H�WHG\�ĜtFW��åH�UR]GtO\�

DXWRUHIUDNWRPHWUX�V�3'�PHWUHP�L�SĜtVWURMH��:,1�V�3'�PHWUHP�VH�VWDWLVWLFN\ Yê]QDPQČ�OLãt� 

 

4.3 Diskuze 
3ĜHGSRNODGHP�� SUR� Y\NRQiQt� H[SHULPHQWiOQt� þiVWL�� E\OR� SRVRX]HQt� UHOHYDQWQRVWL�

PČĜHQt� ] RERX� SĜtVWURMĤ�� 7R� SUREČKOR� QD� VRXERUX� SUYQtFK� GYDFHWL� Rþt�� NWHUp� E\O\� ]PČĜHQ\�

NDåGêP�SĜtVWURMHP�GHVHWNUiW��1D�]iNODGČ�YêVOHGNĤ�SUĤPČUQêFK�VPČURGDWQêFK�RGFK\OHN�E\OD�

UHOHYDQWQRVW� PČĜHQt� ] RERX� SĜtVWURMĤ� RYČĜHQD�� 6WDWLVWLFNp� WHVWRYiQt� E\OR� SURYHGHQR�

pro MHGQRWOLYp� VORåN\� UHIUDNFH� D� SXSLOiUQt� Y]GiOHQRVW�� 6WDQRYLO\� VH� SUĤPČUQp� DEVROXWQt�

KRGQRW\�GLIHUHQFt�MHGQRWOLYêFK�SĜtVWURMĤ�YĤþL�VXEMHNWLYQt�UHIUDNFL��8�DXWRUHIUDNWRPHWUX�Y\ãO\�

SUĤPČUQp� DEVROXWQt� KRGQRW\� UR]GtOX� SUR� VIpULFNRX� VORåNX� ���� GSW�� DVWLJPDWLFNRX� VORåNX�

0,19 GSW�D�MHMt�RVX���������3ĜtVWURM��:,1�Y\ND]RYDO�SUĤPČUQp�DEVROXWQt�KRGQRW\�UR]GtOX�YĤþL�

VXEMHNWLYQt� UHIUDNFL� SUR� VIpULFNRX� VORåNX� ���� GSW�� F\OLQGULFNRX� VORåNX� ���� GSW� D� MHMt� RVX�

31,20�. 2GFK\OND�SĜtVWURMH��:,1�E\OD�YH�YãHFK�KRGQRWiFK�Y\ããt. 

'DOãtP� FtOHP� E\OR� ]MLVWLW�� ]GD� VH� DEVROXWQt� KRGQRW\� GLIHUHQFt� RERX� SĜtVWURMĤ� YĤþL�

VXEMHNWLYQt� UHIUDNFL� VWDWLVWLFN\� Yê]QDPQČ� OLãt� þL� QLNROLY�� 3UYQt� K\SRWp]D� +�� SĜHGSRNOiGDOD��

åH UR]GtO� VWĜHGQtFK� KRGQRW� PČĜHQt� UHIUDNFH� DXWRUHIUDNWRPHWUHP� D� SĜtVWURMHP� �:,1��

se ve vztahu k VXEMHNWLYQt� UHIUDNFL� QHEXGH� VWDWLVWLFN\� Yê]QDPQČ� OLãLW�� 1iVOHGQČ�

SURVWĜHGQLFWYtP t-WHVWX� E\O\� ]tVNiQ\� KRGQRW\� p = ����� SUR� VIpULFNRX� VORåNX�� p = 0,11 pro 

F\OLQGULFNRX� VORåNX� D� p = ����� SUR� RVX� DVWLJPDWLVPX�� +ODGLQD� Yê]QDPQRVWL� Į = 0,05 byla 

SĜHNURþHQD� X� YãHFK� VORåHN� UHIUDNFH�� 7tPWR� K\SRWp]D�+�� QHE\OD� ]DPtWQXWD��0RKX� WHG\� ĜtFW��

åH se v Pp� H[SHULPHQWiOQt� þiVWL� YêVOHGN\� PČĜHQt� UHIUDNFH� DXtorHIUDNWRPHWUHP� D� SĜtVWrojem 

2WIN ve vztahu k VXEMHNWLYQt�UHIUDNFL�VWDWLVWLFN\�QHOLãLO\�� 

8� Y\ãHWĜHQt� UHIUDNFH� E\O\� VWDQRYHQ\ (v SUD[L� EČåQČ� Y\XåtYDQp� NOLQLFN\� Yê]QDPQp�

KUDQLFH�� 3ĜL�PČĜHQt� VIpULFNp� VORåN\� E\OR� ]MLãWČQR, åH� KUDQLFL� ���� GSW�� DEVROXWQtFK� GLIHUHQFt�

RERX� SĜtVWURMĤ� N VXEMHNWLYQt� UHIUDNFL�� SĜHNURþLOR� �� % hodnot. Hranici 0,50 GSW� SĜHNURþLOR�

7,5 �� KRGQRW�� 8� F\OLQGULFNp� VORåN\� E\OD� VWDQRYHQD� NOLQLFN\� Yê]QDPQi� KUDQLFH� GLIHUHQFt�
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SĜtVWURMĤ� YĤþL� VXEMHNWLYQt� UHIUDNFL 0,25 GSW�� WD� E\OD� SĜHNURþHQD� X� ���� �� SĜtSDGĤ�� 3UR� RVX�

astigmatismu byla zvolena hranice 15� D�SĜHNURþHQD�E\OD�Y 36,25 %. 

1ČNROLN�]DKUDQLþQtFK�]GURMĤ VH�]DEêYi�SRGREQRX�SUREOHPDWLNRX��'OH�VWXGLH��kterou Kelechi 

&�� 2JEXHKL� D� NRO�� SURYiGČOL� QD� VRXERUX� ��� Rþt� YH� YČNX� ��� Då� ��� OHW�� ]MLãĢRYDOL� VKRGX�

DXWRUHIUDNWRPHWUX�7RSFRQ�.5������SĜtVWURMH��:,1�D�VXEMHNWLYQt�UHIUDNFL��Z YêVOHGNĤ�MHMLFK�

studie E\OR� ]MLãWČQR�� åH� YãHFKQ\� UHIUDNþQt� VORåN\� QDPČĜHQp� SĜtVWURMHP� �:,1� VH� VWDWLVWLFNê�

Yê]QDPQČ� QHOLãLO\� RG� YãHFK� VORåHN� UHIUDNFH� VWDQRYHQêFK� SRPRFt� VXEMHNWLYQt� UHIUDNFe 

(p > ������� =iYČU studie se shoduje s YêVOHGN\� WpWR� SUiFH, tedy åH� YêVOHGQp� KRGQRW\�

z videorefraktometru 2WIN jsou srovnatelnp VH�VXEMHNWLYQt�UHIUDNFt� [30] 

V GUXKp� þiVWL� VWDWLVWLFNpKR� WHVWRYDQt� VH� ]MLãĢRYDOD VKRGD�PČĜHQt� DXWRUHIUDNWRPHWUHP��

SĜtVWURMHP� �:,1� D� 3'� PHWUHP� X� SXSLOiUQt� Y]GiOHQRVWL�� 'UXKi� K\SRWp]D� +�� WHG\�

SĜHGSRNOiGDOD�� åH� QHQt� VWDWLVWLFN\� Yê]QDPQê� UR]GtO� SĜL� PČĜHQt� SXSLOiUQt� Y]GiOHQRVWL�

DXWRUHIUDNWRPHUHP� D� SĜtVWURMHP� �:,1�� YĤþL� PČĜHQt� SXSLOiUQt� Y]GiOHQRVWL� 3'� PHWUHP��

3UĤPČUQi� KRGQRWD� DEVROXWQtKR� UR]GtOX� PČĜHQt� SXSLOiUQt� Y]GiOHQRVWL� DXWRUHIUDNWRPHWUHP�

a PD metrem byla 0,66 PP��8�SĜtVWURMH��:,1 a PD metru byla hodnota 0,74 mm. I zde bylo 

FtOHP�]MLVWLW�� ]GD� VH� DEVROXWQt� KRGQRW\�GLIHUHQFt� SĜtVWURMĤ�� YĤþL�PČĜHQt�SXSLOiUQt�Y]GiOHQRVWL�

3'�PHWUHP��VKRGXMt��3ĜL�Y\KRGQRFHQt�W-WHVWX�E\OD�]tVNiQD�KRGQRWD�p = 4,55îͳͲି��1D�]iNODGČ�

WRKR�� E\OD� K\SRWp]D� +�� ]DPtWQXWD�� %\O� WHG\� ]MLãWČQ� VWDWLVWLFN\� Yê]QDPQê� UR]GtO� PČĜHQt�

MHGQRWOLYêPL� SĜtVWURML�� 'RPQtYiP� VH�� åH� WHQWR� YêVOHGHN� Y]QLNO� ] GĤYRGX�� åH� SĜL� PČĜHQt�

PD PHWUHP� VH� SURYiGt� FHQWUDFH� QD� VWĜHG� SDFLHQWRY\� ]RUQLFH�� NGH� ]iYLVt� QD� VXEMHNWLYQtP�

YQtPiQt Y\ãHWĜXMtFtKR D�XVD]HQt�3'�PHWUX�QD�REOLþHML�SDFLHQWD��$XWRUHIUDNWRPHWU�Y\XåtYi�SUR�

VWDQRYHQt� SXSLOiUQt� Y]GiOHQRVWL� YL]XiOQt� RVX, SĜLþHPå SĜtVWURM� �:,1�NH� VWDQRYHQt� SXSLOiUQt�

Y]GiOHQRVWL� Y\XåtYi� JHRPHWULFNêFK� VWĜHGĤ� ]RUQLF� SĜL� IL[DFL QD� MHGHQ� PHWU�� NWHUp� MVRX�

SĜHSRþtWiQ\� QD� SRKOHG� GR� QHNRQHþQD�� Z YêVOHGĤ� WRKRWR� H[SHULPHQWiOQtKR� Yê]NXPX, nelze 

SRYDåRYDW�PČĜHQt�SXSLOiUQt�Y]GiOHQRVWL� MHGQRWOLYêPL�SĜtVWURML�YĤþL�3'�PHWUX�VKRGQp��&Rå�MH�

SDWUQp�L�] JUDILFNpKR�Y\MiGĜHQt�DEVROXWQtFK�KRGQRW�UR]GtOĤ�D�VWDQRYHQt�NOLQLFN\�Yê]QDPQêFK�

hranic, kde hranice 0,50 PP� E\OD� SĜHNURþHQD� YH� �� �� SĜtSDGĤ� D� KUDQLFH� � mm u 17,5 % 

SĜtSDGĤ� 
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5 =iYČU 
V SUiFL� E\OD� XYHGHQD� WHRULH� MHGQRWOLYêFK� PHWRG� VWDQRYHQt� REMHNWLYQt� UHIUDNFH��

RIWDOPRVNRSLH�� VNLDVNRSLH�� IRWRUHWLQRVNRSLH�� RþQt� UHIUDNWRPHWU\� D� DXWRUHIUDNWRPHWU\�� %\O\�

]PtQČQp�MHMLFK�SDUDPHWU\��]SĤVRE�PČĜHQt�D�PRåQRVWL�SURYHGHQt��NWHUp�MVRX�þDVWRNUiW�OLPLWDFt�

SUR�XUþLWRX�VNXSLQX�SDFLHQWĤ���.DSLWROD�SĜHQRVQêFK�UHIUDNWRPHWUĤ�VORXåLOD�]HMPpQD�N ]PtQČQt�

GĤOHåLWRVWL� YþDVQpKR� RGKDOHQt� UHIUDNþQtFK� YDG� X� GČWt, a s WtP� VRXYLVHMtFtKR� UL]LND� Y]QLNX�

DPEO\RSLH�� -HOLNRå� MVRX�EČåQČ�GRVWXSQp� VWROQt� UHIUDNWRPHWU\� VYêPL�SDUDPHWU\�SUR�Y\ãHWĜent�

GČWt� QHYKRGQp�� SĜHFKi]t� VH� N screeningovp metodČ�� 7HQWR� ]SĤVRE� Y\ãHWĜHQt� VH� Y SRVOHGQtFK�

OHWHFK� UR]ãtĜLO� D� V WtP� L� YêURED� SĜtVWURMĤ� ]DORåHQêFK� QD� PČĜHQt� UHIUDNFH� SRPRFt�

fotoretinoskopie. -HOLNRå�VH�MHGQi�R�SĜtVWURMH�]DORåHQêFK na principu fotoretinoskopLH�SUREtKi�

u nich Y\ãHWĜHQt SĜL�]DFKRYiQt�ELQRNXOiUQtFK�SRGPtQHN�]H�Y]GiOHQRVWL�� m. To SĜLQiãt�RWi]NX�

RKOHGQČ� SĜHVQRVWL� PČĜHQt� WČFKWR� SĜtVWURMĤ�� &tOHP� Pp� SUDNWLFNp� þiVWL� E\OR� SURYpVW� PČĜHQt�

UHIUDNþQtKR�VWDYX�RND�SURVWĜHGQLFWYtP�DXWorefraktometru, fotoretinoskopu �:,1�D�VXEMHNWLYQt�

refrakce. A z WČFKWR�GDW�VWDWLVWLFN\�Y\KRGQRWLW GLIHUHQFH�PČĜHQt�DXWRUHIUDNWRPHWUX�D�SĜtVWURMH�

2WIN ve vztahu k VXEMHNWLYQt� UHIUDNFL. NiVOHGQČ XYpVW Y\XåLWHOQRVW� IRWRUHWLQRVNRSLH, jako 

alternativu NH�NRQYHQþQt�DXWRUHIUDNWRPHWULL�� 

6WDQRYLO\�VH�GYČ�K\SRWp]\��+��SĜHGSRNOiGDOD��åH�VH�VWĜHGQt�KRGQRW\�PČĜHQt�KRGQRW�UHIUDNFH�

DXWRUHIUDNWRPHWUHP� D�SĜtVWURMHP��:,1�YH�Y]WDKX�N VXEMHNWLYQt� UHIUDNFL� QHEXGRX�Yê]QDPQČ�

OLãLW�� +\SRWp]D� +� SĜHGSRNOiGDOD�� åH� VH� VWĜHGQt� KRGQRW\� PČĜHQt� SXSLOiUQt� Y]GiOHQRVWL�

DXWRUHIUDNWRPHWUHP�D�SĜtVWURMHP��:,1�YH�Y]WDKX�N PČĜHQt�SXSLOiUQt�Y]GiOHQRVWL�3'�PHWUHP�

QHEXGRX� Yê]QDPQČ� OLãLW�� 3URVWĜHGQLFWYtP� W-WHVWX� QD� KODGLQČ� Yê]QDPQRVWL� Į = 0,05 nebylo 

PRåQp�K\SRWp]X�+��]DPtWQRX��p>0,05). 7tP�MVHP�YH�VYp�SUiFL�SRWYUGLOD��åH je SĜtVWURM��:,1�

VWHMQČ� VSROHKOLYê� SUR� SUYRWQt� PČĜHQt� UHIUDNFH, SĜHG� VDPRWQêP� VXEMHNWLYQtP� Y\ãHWĜHQtP��

NepRFK\EQČ k MHKR�GDOãtP�YêKRGiP�SDWĜt� VNODGQRVW��QLåãt�SRĜL]RYDFt�FHQD�QHå�X�NODVLFNêFK�

autorefraNWRPHWUĤ�� U\FKORVW� PČĜHQt�� Y\ãHWĜRYDFt� Y]GiOHQRVW�� ]DFKRYiQt� ELQRNXOiUQtFK�

SRGPtQHN�a XåLYDWHOVNi�MHGQRGXFKRVW. 

3URVWĜHGQLFWYtP�W-WHVWX�QD�KODGLQČ�Yê]QDPQRVW�Į = 0,05 E\OD�K\SRWp]D�+��]DPtWQXWD�(p<0,05). 

1D� ]iNODGČ� WRKR�� MVHP� SRWYUGLOD� åH� MH� VWDWLVWLFN\� Yê]QDPQê� UR]GtO�� SĜL� PČĜHQt� SXSLOiUQt�

Y]GiOHQRVWL�SĜtVWURMHP��:,1�D�DXWRUHIUDNWRPHWUHP�YH�Y]WDKX k PČĜHQt�SXSLOiUQt�Y]GiOHQRVWL�

PD metrem. 'OH� PpKR� Qi]RUX�� WR� MH� ]SĤVREHQp� WtP�� åH� FHQWUDFH� SXSLOiUQt Y]GiOHQRVWL�

PD metrem byla PDQXiOQČ� SURYiGČQD� QD� VWĜHG� SDFLHQWRY\� ]RUQLFH, kde i velkou roli hraje 

VSUiYQp� XVD]HQt� QD� SDFLHQWĤY� REOLþHM� .GHåWR� DXWRUHIUDNWRPHUW� SUR� VWDQRYHQt� SXSLOiUQt�
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Y]GiOHQRVWL� Y\XåtYi� YL]XiOQt� RVX� D� SĜtVWURM� �:,1 Y\XåtYi� JHRPHWULFNêFK VWĜHGĤ� ]RUQLF� SUR�

IL[DFL�QD�MHGHQ�PHWU��NWHUp�MVRX�SĜHSRþtWiQ\�QD�SRKOHG�GR�QHNRQHþQD� 
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Seznam zkratek 
Zkratka  9ê]QDP 

ARK   autorefraktometr 

CCD   Charge-coupled device 

LED   Light-(PLWWLQJ�'LRGH��HOHNWUROXPLQLVFHQþQt�GLRGD 

NIR   Near infra-red 

OPT   9\ãHWĜXMtFt�RVRED 

PD   3XSLOiUQt�Y]GiOHQRVW 
PZ   3RORSURSXVWQp�]UFDGOR 

SUBJ   6XEMHNWLYQt�UHIUDNFH 

VO   9\ãHWĜRYDQi�RVRED 
Z   =GURM�VYČWOD 
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3ĜtORKD 
NDPČĜHQi�GDWD�]�DXWRUHIWDNWRPHWUX��SĜtVWURMH��:,1�D�VXEMHNWLYQt�UHIUDNFH� 

      ARK 2WIN SUBJ 
3RĜDGt ID Oko PD SPH CYL AX PD SPH CYL AX PD SPH CYL AX 

1 M98KDR R 61,5 0,25 -0,75 179 61,5 0,25 -1,00 194 61,5 0,25 -0,50 190 
2 M98KDL L 0,00 -0,50 28 0,25 -1,00 11 0,25 -0,50 20 
3 ä��.$5 R 62,5 -2,25 -0,75 6 61,5 -0,25 -1,25 7 61,5 -1,50 -0,50 15 
4 ä��.$/ L -2,75 -0,75 141 -0,50 -0,75 168 -1,25 -0,50 140 
5 ä��'.5 R 61 -2,75 -0,50 102 60,5 -2,75 -0,25 85 61,5 -3,00 -0,75 105 
6 ä��'./ L -2,00 -0,25 194 -1,75 -0,50 178 -2,25 -0,25 170 
7 ä��+/5 R 62 -6,50 -0,75 89 62 -6,25 -0,50 125 62 -6,25 -0,50 75 
8 ä��+// L -5,50 -1,00 129 -6,00 -0,75 119 -5,25 -0,50 132 
9 M96MNR R 65,5 0,75 -0,50 137 64 -0,50 -0,50 138 64 0,25 -0,25 162 
10 M96MNL L 0,75 -0,25 148 -0,25 -0,75 179 0,25 -0,50 160 
11 ä��3.5 R 59,5 5,50 -0,75 135 58,5 3,75 -0,50 123 57,5 4,50 -0,50 150 
12 ä��3./ L 5,75 -0,50 3 3,75 -0,50 15 4,50 -0,25 35 
13 ä��(-5 R 62 -3,25 -0,50 71 61,5 -3,25 -0,50 135 62 -3,75 -0,25 48 
14 ä��(-/ L -2,25 -0,50 210 -2,25 -0,50 176 -2,25 -0,50 155 
15 M99LTR R 68,5 -1,75 -0,75 146 67 -1,50 -0,75 153 68 -2,00 0,00   
16 M99LTL L -1,50 -0,50 185 -1,50 -0,25 190 -2,00 -0,25 200 
17 M03EJR R 62,5 -1,50 -1,00 7 61,5 -1,75 -0,75 10 62,5 -1,75 -0,75 15 
18 M03EJL L -0,50 -1,00 173 -0,25 -1,00 179 -0,75 -1,00 180 
19 M99LKR R 66 0,50 -0,75 84 65,5 0,75 -1,00 84 65,5 0,25 -0,75 93 
20 M99LKL L 0,50 -0,50 107 0,75 -0,50 113 0,25 -0,50 105 
21 ä��-95 R 56,5 0,25 -0,25 27 57,5 0,00 0,00   57 0,00 0,00   
22 ä��-9/ L 0,50 -0,25 72 0,00 -0,25 27 0,00 0,00   
23 ä��â(5 R 67 -0,75 -0,50 132 67,5 -0,50 0,00   67,5 0,00 -0,25 133 
24 ä��â(/ L -0,75 -0,50 60 -0,50 -0,25 61 -0,50 0,00   
25 ä��095 R 62 0,25 -0,25 148 61 0,25 -0,50 203 62 0,00 -0,25 200 
26 ä��09/ L 0,50 -0,25 102 0,50 -0,75 163 0,00 -0,25 150 
27 ä��&$5 R 63 -0,75 -0,50 84 62,5 -0,50 -0,50 62 62,5 -0,50 -0,50 72 
28 ä��&$/ L -1,00 -0,50 155 -0,75 -0,25 148 -0,75 0,00   
29 ä��=.5 R 62 -0,50 -0,50 182 61,5 -0,75 -0,75 186 62 -1,00 -0,25 15 
30 ä��=./ L -0,25 -0,75 159 -0,50 -0,75 177 -0,50 -0,75 178 
31 ä��0'5 R 61 -0,50 -1,25 95 61,5 -0,50 -1,50 86 62,5 -0,75 -0,50 97 
32 ä��0'/ L -0,50 -0,75 93 -0,50 -1,00 91 -1,25 -0,25 92 
33 M00TSR R 68 -0,75 -0,50 132 66,5 -0,75 -0,50 171 68,5 -1,00 -0,50 100 
34 M00TSL L -0,75 -0,25 56 -0,50 -0,75 3 -1,00 -0,25 55 
35 M00JVR R 60 1,25 -1,25 79 59 0,25 -1,00 101 60 0,75 -0,75 95 
36 M00JVL L 1,00 -0,75 86 0,25 -0,75 88 0,75 -0,50 90 
37 ä��9*5 R 58 -0,75 -0,25 174 57 -0,50 -0,50 166 58,5 -1,00 -0,25 170 
38 ä��9*/ L -0,75 0,00   -0,75 0,00   -0,50 0,00   
39 ä��+75 R 58 -1,50 -0,25 167 57,5 -1,50 -0,25 166 57,5 -1,00 -0,50 160 
40 ä��+7/ L -2,50 -0,25 16 -2,75 -0,25 11 -2,25 0,00   
41 ä��305 R 61 0,00 -0,50 101 60,5 -0,25 -0,50 164 61,5 0,25 -0,25 160 
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42 ä��30/ L 0,00 -0,25 21 0,00 -0,50 9 0,00 -0,25 25 
43 ä��.'5 R 62 -1,50 -0,25 173 60 -1,25 -0,50 177 62,5 -1,50 -0,25 180 
44 ä��.'/� L  -1,25 -0,75 21 -0,75 -1,00 24 -0,75 -1,00 20 
45 ä��+05 R 55 -0,75 -0,50 206 55,5 -0,25 -1,00 195 56,5 -0,25 -0,25 180 
46 ä��+0/ L 0,00 -0,75 172 0,00 -1,00 178 0,25 -0,50 170 
47 M99TVR R 63 0,75 -1,00 167 62 0,25 -0,75 182 63 0,50 0,00   
48 M99TVL L 0,75 -0,25 189 0,25 -0,50 163 0,75 -0,25 178 
49 ä��.â5 R 60 -0,75 0,00   60,5 -0,25 0,00   60,5 -0,25 0,00   
50 ä��.â/ L -1,00 -0,50 49   -0,25 25 0,00 0,00   
51 M94TMR R 67 0,25 -0,50 159 65,5 0,25 -0,75 165 67 0,50 -0,50 175 
52 M94TML L 0,50 -0,75 30 0,25 -0,75 9 0,50 -0,75 10 
53 M65JAR R 72 1,75 -1,00 92 70,5 2,50 -1,25 81 71,5 1,25 -0,75 82 
54 M65JAL L 1,75 -1,00 72 3,00 -1,00 80 1,00 -0,75 85 
55 ä��.95 R 64 -0,50 -1,25 81 63 0,00 -1,25 82 63 -0,75 -1,00 83 
56 ä��.9/ L -0,50 -0,50 87 -0,25 -0,50 95 -0,75 -0,50 85 
57 M00HMR R 63 0,25 -0,75 13 63 0,00 -1,25 10 62,5 0,50 -1,00 10 
58 M00HML L 0,50 -1,00 167 0,00 -1,50 167 0,50 -0,75 175 
59 ä��0,5 R 62 -0,25 0,00   61 0,25 -0,50 86 61 0,00 0,00   
60 ä��0,/ L 0,00 -0,25 90 0,00 -0,25 82 0,00 -0,25 85 
61 ä��7-5 R 63 -0,50 -0,25 23 61 -0,50 -0,50 11 60 -0,75 -0,25 10 
62 ä��7-/ L -1,00 -0,25 156 -0,50 -0,50 176 -1,00 -0,25 175 
63 M76MJR R 67 -4,25 -1,25 97 65,5 -4,75 -1,00 104 66 -4,00 -1,50 94 
64 M76MJL L -4,25 -0,75 66 -5,00 -0,75 78 -4,00 -1,00 84 
65 ä��*05 R 63 -1,50 -1,00 94 61,5 -1,50 -1,00 90 63 -1,75 -1,00 94 
66 ä��*0/ L -1,75 -0,50 60 -1,50 0,00   -1,75 0,00   
67 ä��+.5 R 64 -2,75 -0,50 149 62,5 -2,50 -0,75 174 62,5 -2,75 -0,50 152 
68 ä��+./ L -2,00 0,00   -1,75 -0,25 174 -2,25 0,00   
69 ä��/.5 R 56 -2,50 -0,50 171 56,5 -3,00 -0,25 152 57 -2,75 -0,50 186 
70 ä��/./ L -0,75 -0,50 162 -1,00 -0,50 15 -0,75 -0,50 174 
71 M01KJR R 65 -1,25 -0,50 124 64,5 -1,50 0,00   64,5 -1,00 -0,50 115 
72 M01KJL L -1,25 -0,25 67 -1,25 -0,25 75 -1,00 -0,25   
73 M00KDR R 66 -2 -0,50 155 64,5 -1,75 -0,75 180 65,5 -2,00 -0,25 180 
74 M00KDL L -1,25 -0,75 17 -1,00 -1,00 1 -1,00 -0,75 20 
75 ä��+$5 R 63 0,5 -0,50 154 62 -0,25 -0,50 184 64 0,25 0,00   
76 ä��+$/ L 0,5 -0,25 180 0,00 -0,50 183 0,75 -0,25 180 
77 M98NOR R 63 -0,25 -1,50 127 62 -0,25 -0,50 132 63,5 0,00 -0,50 142 
78 M98NOL L -0,5 -0,25 78 -0,50 -0,25 71 -0,25 -0,25 60 
79 ä��&$5 R 56 -2,25 -0,50 83 56 -3,00 -0,25 68 57 -2,75 -0,25 80 
80 ä��&$/ L -2 -0,25 116 -2,75 -0,50 189 -2,00 -0,25 185 

 


