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0DWHPDWLND�²�N|]pSV]LQW� -DYtWiVL�pUWpNHOpVL�~WPXWDWy�

�����tUiVEHOL�YL]VJD� ������� ������PiMXV����

)RQWRV�WXGQLYDOyN�
�
�
)RUPDL�HO�tUiVRN��
�

���.pUM�N��KRJ\�D�GROJR]DWRW�D�YL]VJi]y�iOWDO�KDV]QiOW�V]tQ&W�O�HOWpU��V]tQ&�WROODO��ROYDV�
KDWyDQ�MDYtWVD�NL��

���$�IHODGDWRN�PHOOHWW�WDOiOKDWy�V]�UNH�WpJODODSRN�N|]�O�D]�HOV�EHQ�D�IHODGDWUD�DGKDWy�PD�
[LPiOLV� SRQWV]iP� YDQ�� D� MDYtWy� iOWDO� DGRWW� SRQWV]iP� D� PHOOHWWH� OHY�� WpJODODSED�
NHU�OM|Q��

���.LIRJiVWDODQ�PHJROGiV�HVHWpQ�NpUM�N��KRJ\�D�PD[LPiOLV�SRQWV]iP�IHOW�QWHWpVH�PHOOHWW�
NLSLSiOiVVDO�MHOH]]H��KRJ\�D]�DGRWW�JRQGRODWL�HJ\VpJHW�OiWWD��pV�MyQDN�PLQ�VtWHWWH��

���+LiQ\RV�KLEiV�PHJROGiV�HVHWpQ�NpUM�N��KRJ\�D�KLED�MHO]pVH�PHOOHWW�D]�HJ\HV�UpV]SRQW�
V]iPRNDW�LV�tUMD�Ui�D�GROJR]DWUD��+D�D�GROJR]DW�MDYtWiViW�MREEDQ�N|YHWKHW�Yp�WHV]L��DNNRU�
D�YL]VJi]y�iOWDO�HOYHV]WHWW�UpV]SRQWV]iPRN�MHO]pVH�LV�HOIRJDGKDWy��1H�PDUDGMRQ�RO\DQ�
UpV]OHW�D�PHJROGiVEDQ��DPHO\U�O�D�MDYtWiV�XWiQ�QHP�Q\LOYiQYDOy��KRJ\�KHO\HV��KLEiV�YDJ\�
I|O|VOHJHV��

���$�MDYtWiV�VRUiQ�DONDOPD]]D�D]�DOiEEL�MHO|OpVHNHW��
y� KHO\HV�OpSpV��kipipálás�
y� HOYL�KLED��kétszeres�aláhúzás�
y� V]iPROiVL�KLED�YDJ\�PiV��QHP�HOYL�KLED��egyszeres aláhúzás�
y� URVV]�NLLQGXOy�DGDWWDO�YpJ]HWW�KHO\HV�OpSpV��szaggatott YDJ\ áthúzott kipipálás�
y� KLiQ\RV�LQGRNOiV��KLiQ\RV�IHOVRUROiV�YDJ\�PiV�KLiQ\��hiányjel�
y� QHP�pUWKHW��UpV]��kérd�jel pV�YDJ\ hullámvonal�

���$]�iEUiQ�NtY�O�FHUX]iYDO�tUW�UpV]HNHW�QH�pUWpNHOMH��
�

7DUWDOPL�NpUpVHN��
�
���(J\HV�IHODGDWRNQiO�W|EE�PHJROGiV�SRQWR]iViW�LV�PHJDGWXN��$PHQQ\LEHQ�D]RNWyO�HOWpU��
PHJROGiV� V]�OHWLN�� NHUHVVH�PHJ� H]HQ�PHJROGiVRNQDN� D]�~WPXWDWy� HJ\HV� UpV]OHWHLYHO�
HJ\HQpUWpN&�UpV]HLW��pV�HQQHN�DODSMiQ�SRQWR]]RQ��

���$�SRQWR]iVL�~WPXWDWy�SRQWMDL�WRYiEE�ERQWKDWyN��KDFVDN�D]�~WPXWDWy�PiVNpSS�QHP�
UHQGHONH]LN��$]�DGKDWy�SRQWV]iPRN�D]RQEDQ�FVDN�HJpV]�SRQWRN�OHKHWQHN��

���+D�D�PHJROGiVEDQ�V]iPROiVL�KLED��SRQWDWODQViJ�YDQ��DNNRU�FVDN�DUUD�D�UpV]UH�QHP�MiU�
SRQW��DKRO�D�WDQXOy�D�KLEiW�HON|YHWWH��+D�D�KLEiV�UpV]HUHGPpQQ\HO�KHO\HV�JRQGRODWPHQHW�
DODSMiQ�WRYiEE�GROJR]LN��pV�D�PHJROGDQGy�SUREOpPD�OpQ\HJpEHQ�QHP�YiOWR]LN�PHJ��DN�
NRU�D�N|YHWNH]��UpV]SRQWV]iPRNDW�PHJ�NHOO�DGQL��

���(OYL�KLEiW�N|YHW�HQ�HJ\�JRQGRODWL�HJ\VpJHQ�EHO�O��H]HNHW�D]�~WPXWDWyEDQ�NHWW�V�YRQDO�
MHO]L�� D� IRUPiOLVDQ� KHO\HV�PDWHPDWLNDL� OpSpVHNUH� VHP� MiU� SRQW��+D� D]RQEDQ� D� WDQXOy��
D]�HOYL�KLEiYDO�NDSRWW�URVV]�HUHGPpQQ\HO�±�PLQW�NLLQGXOy�DGDWWDO�±�KHO\HVHQ�V]iPRO�WR�
YiEE�D�N|YHWNH]��JRQGRODWL�HJ\VpJHNEHQ�YDJ\�UpV]NpUGpVHNEHQ��DNNRU�H]HNUH�D�UpV]HNUH�
NDSMD�PHJ�D�PD[LPiOLV�SRQWRW��KD�D�PHJROGDQGy�SUREOpPD�OpQ\HJpEHQ�QHP�YiOWR]RWW�
PHJ��

���+D�D�PHJROGiVL�~WPXWDWyEDQ�]iUyMHOEHQ�V]HUHSHO�HJ\�PHJMHJ\]pV�YDJ\�PpUWpNHJ\VpJ��
DNNRU�HQQHN�KLiQ\D�HVHWpQ�LV�WHOMHV�pUWpN&�D�PHJROGiV��



0DWHPDWLND�²�N|]pSV]LQW� -DYtWiVL�pUWpNHOpVL�~WPXWDWy�

�����tUiVEHOL�YL]VJD� �������� ������PiMXV����

�

����E��PiVRGLN�PHJROGiV�
�)LJ\HOHPEH�YpYH�D�VRUUHQGHW���|VV]HVHQ��
���Â���� �����IpOHNpSSHQ�YiODV]WKDWXQN�NL�NpW�HPEHUW��

��SRQW�  

��Â���� ����IpOHNpSSHQ�YiODV]WKDWXQN�~J\��KRJ\�D]�
HOV��HPEHU�MiUW�PR]LEDQ��D�PiVRGLN�SHGLJ�QHP��pV�
XJ\DQHQQ\L�D]RNQDN�D]�HVHWHNQHN�D�V]iPD��DPLNRU�D]�
HOV��QHP�MiUW�PR]LEDQ��D�PiVRGLN�SHGLJ�MiUW���

��SRQW
�  

���Â���� �����IpOHNpSSHQ�YiODV]WKDWXQN�~J\��KRJ\�
PLQGNHWWHQ�MiUWDN�PR]LEDQ��

��SRQW
�  

gVV]HVHQ���Â���������� �����IpOHNpSSHQ�YiODV]WKD�
WXQN�~J\��KRJ\�OHJDOiEE�D]�HJ\LN�HPEHU�MiUW�PR]L�
EDQ��

��SRQW
�  

$�NpUGpVHV�YDOyV]tQ&VpJ�
���

���
�§�������� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
 

Megjegyzés: A *-gal jelölt 3 pontot az alábbi gondolatmenetért is megkaphatja a vizsgázó: 

$�NRPSOHPHQWHU�PyGV]HUW�KDV]QiOMXN��D]�|VV]HVE�O�
OHYRQMXN�D]RNQDN�D]�HVHWHNQHN�D�V]iPiW��DPLNRU�
HJ\LN�NLYiODV]WRWW�V]HPpO\�VHP�YROW�PR]LEDQ��

��SRQW�
Ez a pont akkor is jár, ha 

ez a gondolat csak a meg-

oldásból derül ki. 

.pW�RO\DQ�HPEHUW��DNL�QHP�MiUW�PR]LEDQ��
��Â��� ����IpOHNpSSHQ�YiODV]WKDWXQN�NL��

��SRQW�  

$�NHGYH]��HVHWHN�V]iPD�����±���� ������ ��SRQW�  

 

Megjegyzés: Ha a vizsgázó visszatevéses mintavétellel oldja meg a feladatot, akkor legfeljebb 

3 pontot kaphat. 

 

����F���
$]�DGDWRN�WHUMHGHOPH����WRYiEEi�D]�DGDWRN�N|]|WW�
V]HUHSHO�D]���pV�D����H]pUW�D�YiODV]RN�D]������pV���V]i�
PRN�N|]�O�NHU�OQHN�NL��

��SRQW�  

$�V]iPRN�HJ\HWOHQ�PyGXV]D�D]����H]pUW�OHJDOiEE�
QpJ\���HV�YiODV]�YROW��

��SRQW�  

$�QDJ\ViJ�V]HULQW�VRUED�UHQGH]HWW�YiODV]RN�N|]�O�D]�
|W|GLN����tJ\�SRQWRVDQ�QpJ\���HV�YiODV]�YROW���

��SRQW�  

$�YiODV]RN�|VV]HJH��D]�iWODJ�DODSMiQ������� ��SRQW�  

$�V]iPRN�N|]|WW�V]HUHSHO�OHJDOiEE�HJ\���DV��tJ\�D�KL�
iQ\]y�KiURP�V]iP��PHO\HN���HVHN�YDJ\���DVRN��|V]�
V]HJH����(]�D�KiURP�V]iP�����������

��SRQW�  

$�NLOHQF�V]iP����������������������������� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
Megjegyzés: Ha a vizsgázó indoklás nélkül adja meg helyesen a választ, akkor 2 pontot kap-

jon. Ha ellen�rzi is, hogy válasza megfelel a feladat feltételeinek, és ezt dokumentálja, akkor 

további 2 pontot kapjon. 

0DWHPDWLND�²�N|]pSV]LQW� -DYtWiVL�pUWpNHOpVL�~WPXWDWy�

�����tUiVEHOL�YL]VJD� ������� ������PiMXV����

�

���(J\�IHODGDWUD�DGRWW� W|EEIpOH�PHJROGiVL�SUyEiONR]iV�N|]�O�D�YL]VJi]y�iOWDO�PHJMHO|OW�
YiOWR]DW�pUWpNHOKHW���$�MDYtWiV�VRUiQ�HJ\pUWHOP&HQ�MHOH]]H��KRJ\�PHO\LN�YiOWR]DWRW�pU�
WpNHOWH��pV�PHO\LNHW�QHP��

���$�PHJROGiVRNpUW�MXWDORPSRQW��D]�DGRWW�IHODGDWUD�YDJ\�IHODGDWUpV]UH�HO�tUW�PD[LPiOLV�
SRQWV]iPRW�PHJKDODGy�SRQW��QHP�DGKDWy��

���(J\�IHODGDWUD�YDJ\�UpV]IHODGDWUD�DGRWW�|VV]SRQWV]iP�QHP�OHKHW�QHJDWtY��

���$]�RO\DQ�UpV]V]iPtWiVRNpUW��UpV]OpSpVHNpUW�QHP�MiU�SRQWOHYRQiV��PHO\HN�KLEiVDN��GH�
DPHO\HNHW�D�IHODGDW�PHJROGiViKR]�D�YL]VJi]y�WpQ\OHJHVHQ�QHP�KDV]QiO�IHO��

����$�JRQGRODWPHQHW�NLIHMWpVH�VRUiQ�D�]VHEV]iPROyJpS�KDV]QiODWD�±�WRYiEEL�PDWHPDWL�
NDL�LQGRNOiV�QpON�O�±�D�N|YHWNH]��P&YHOHWHN�HOYpJ]pVpUH�IRJDGKDWy�HO��|VV]HDGiV��

NLYRQiV��V]RU]iV��RV]WiV��KDWYiQ\R]iV��J\|NYRQiV��n��� ¸̧
¹

·
¨̈
©

§

k

n
�NLV]iPtWiVD��D�I�JJYpQ\WiE�

Oi]DWEDQ�IHOOHOKHW��WiEOi]DWRN�KHO\HWWHVtWpVH��VLQ��FRV��WJ��ORJ�pV�H]HN�LQYHU]HL���D���pV�D]�
e�V]iP�N|]HOtW��pUWpNpQHN�PHJDGiVD��QXOOiUD�UHQGH]HWW�PiVRGIRN~�HJ\HQOHW�J\|NHLQHN�
PHJKDWiUR]iVD��7RYiEEL�PDWHPDWLNDL�LQGRNOiV�QpON�O�KDV]QiOKDWyN�D�V]iPROyJpSHN�D]�
iWODJ�pV�D�V]yUiV�NLV]iPtWiViUD�DEEDQ�D]�HVHWEHQ��KD�D�IHODGDW�V]|YHJH�NLIHMH]HWWHQ�QHP�
N|YHWHOL�PHJ�D]�H]]HO�NDSFVRODWRV�UpV]OHWV]iPtWiVRN�EHPXWDWiViW�LV��(J\pE�HVHWHNEHQ�
D�JpSSHO�HOYpJ]HWW�V]iPtWiVRN�LQGRNOiV�QpON�OL�OpSpVHNQHN�V]iPtWDQDN��tJ\�D]RNpUW�
QHP�MiU�SRQW��

����$]�iEUiN�EL]RQ\tWy�HUHM&�IHOKDV]QiOiVD��SpOGiXO�DGDWRN�OHROYDViVD�PpUpVVHO��QHP�HOIR�
JDGKDWy��

����9DOyV]tQ&VpJHN�PHJDGiViQiO��KD�D�IHODGDW�V]|YHJH�PiVNpSS�QHP�UHQGHONH]LN��D�V]i]D�
OpNEDQ�PHJDGRWW�KHO\HV�YiODV]�LV�HOIRJDGKDWy��

����+D�HJ\�IHODGDW�V]|YHJH�QHP�tU�HO��NHUHNtWpVL�N|WHOH]HWWVpJHW��DNNRU�D]�~WPXWDWyEDQ�PHJ�
DGRWWyO�HOWpU���pV]V]HU&�pV�KHO\HV�NHUHNtWpVHNNHO�NDSRWW�UpV]��pV�YpJHUHGPpQ\�LV�HOIR�
JDGKDWy��

����$�YL]VJDIHODGDWVRU�,,��%�UpV]pEHQ�NLW&]|WW���IHODGDW�N|]�O�FVDN���IHODGDW�PHJROGiVD�
pUWpNHOKHW���$�YL]VJi]y�D]�HUUH�D�FpOUD�V]ROJiOy�QpJ\]HWEHQ�±�IHOWHKHW�OHJ�±�PHJMHO|OWH�
DQQDN�D�IHODGDWQDN�D�VRUV]iPiW��DPHO\QHN�pUWpNHOpVH�QHP�IRJ�EHV]iPtWDQL�D]�|VV]SRQW�
V]iPiED��(QQHN�PHJIHOHO�HQ�D�PHJMHO|OW�IHODGDWUD�HVHWOHJHVHQ�DGRWW�PHJROGiVW�QHP�LV�
NHOO�MDYtWDQL��+D�D�YL]VJi]y�QHP�MHO|OWH�PHJ��KRJ\�PHO\LN�IHODGDW�pUWpNHOpVpW�QHP�NpUL��
pV�D�YiODV]WiV�WpQ\H�D�GROJR]DWEyO�VHP�GHU�O�NL�HJ\pUWHOP&HQ��DNNRU�D�QHP�pUWpNHOHQG��
IHODGDW�DXWRPDWLNXVDQ�D�NLW&]|WW�VRUUHQG�V]HULQWL�XWROVy�IHODGDW�OHV]��

�
� �
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�

,��
�

����
�� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�

���
±���� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�

���

CD�pV�CE�pOHN�EHUDM]ROiVD�� ��SRQW�

 

AC��AE�pV�AF�pOHN�EHUDM]ROiVD�� ��SRQW�

BD��BE�pV�BF�pOHN�EHUDM]ROiVD�� ��SRQW�

DF�pO�EHUDM]ROiVD�� ��SRQW�

gVV]HVHQ�� ��SRQW� �
Megjegyzés: Minden hibás él behúzásáért 1 pontot veszítsen a vizsgázó. (A feladatra adott 

pontszám nem lehet negatív.) 

�

���

�

�
 x � ��SRQW� Az� ��� x �megállapítás-

ért 1 pont jár. 

gVV]HVHQ�� ��SRQW� �
�

���
&� ��SRQW� Nem bontható. 

gVV]HVHQ�� ��SRQW� �
�

���
�$�NpUGpVHV�ROGDO�KRVV]iW�c�YHO�MHO|OYH��D�NRV]LQXV]�
WpWHO�DODSMiQ��� r����� ��FRV����� ���c ��

��SRQW�  

���  c � ��SRQW�  

c�§�������FP�� ��SRQW� �� c  

gVV]HVHQ�� ��SRQW� �
�

���

&�pV�'� ��SRQW�
1 jó válasz vagy 2 jó és 

1 rossz válasz esetén 

1 pont jár. 

gVV]HVHQ�� ��SRQW� �
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�

����D��
$]RN�V]iPD��DNLN�MiUWDN�PR]LEDQ��pV�ROYDVWDN�V]pSLUR�
GDOPL�N|Q\YHW��GH�NRQFHUWHQ�QHP�YROWDN�����±��� �����

��SRQW�

 

$]RN�V]iPD��DNLN�YROWDN�PR]LEDQ�pV�NRQFHUWHQ��GH�
QHP�ROYDVWDN�V]pSLURGDOPL�N|Q\YHW�����±��� �����

��SRQW�

$�WiUVDViJEDQ�QHP�YROW�RO\DQ�V]HPpO\��DNL�QHP�YROW�
PR]LEDQ��GH�ROYDVRWW�V]pSLURGDOPL�N|Q\YHW��pV�NRQ�
FHUWHQ�LV�YROW��

��SRQW�

$]RN�V]iPD��DNLN�FVDN�PR]LEDQ�YROWDN��
���±������������� ����
+DVRQOyNpSSHQ�D]RN�V]iPD��DNLN�FVDN�V]pSLURGDOPL�
N|Q\YHW�ROYDVWDN��PR]LEDQ�pV�NRQFHUWHQ�QHP�YROWDN������
LOOHWYH�D]RN�V]iPD��DNLN�FVDN�NRQFHUWHQ�YROWDN��PR]L�
EDQ�QHP�pV�N|Q\YHW�VHP�ROYDVWDN������

��SRQW�

���±��������������������� ���RO\DQ�WDJMD�YDQ�D�WiUVD�
ViJQDN��DNL�PLQGKiURP�NpUGpVUH�QHPPHO�YiODV]ROW��

��SRQW�  

gVV]HVHQ�� ��SRQW� �
Megjegyzés: Ha a vizsgázó további indoklás nélkül, helyesen kitöltött Venn-diagram alapján 

jól válaszol, akkor teljes pontszámot kapjon. 

�

����E��HOV��PHJROGiV�

gVV]HVHQ� ¸̧
¹

·
¨̈
©

§

�

��
� ������IpOHNpSSHQ�YiODV]WKDWXQN�NL�

NpW�HPEHUW���

��SRQW�  

¸̧
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·
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§

�

��
� �����IpOHNpSSHQ�YiODV]WKDWXQN�NL�NpW�RO\DQ�

HPEHUW��DNL�MiUW�PR]LEDQ��

��SRQW
�  

(J\�RO\DQ�HPEHUW��DNL�MiUW�PR]LEDQ��pV�HJ\�RO\DW��DNL�
QHP�����Â��� ����IpOHNpSSHQ�YiODV]WKDWXQN�NL���

��SRQW
�  

$�IHOWpWHOQHN�PHJIHOHO��YiODV]WiVRN�V]iPD�|VV]HVHQ�
�������� �������

��SRQW
�  

$�NpUGpVHV�YDOyV]tQ&VpJ�
���

���
�§�������� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
 

Megjegyzés: A *-gal jelölt 3 pontot az alábbi gondolatmenetért is megkaphatja a vizsgázó: 

$�NRPSOHPHQWHU�PyGV]HUW�KDV]QiOMXN��D]�|VV]HVE�O�
OHYRQMXN�D]RNQDN�D]�HVHWHNQHN�D�V]iPiW��DPLNRU�
HJ\LN�NLYiODV]WRWW�V]HPpO\�VHP�YROW�PR]LEDQ��

��SRQW�
Ez a pont akkor is jár, ha 

ez a gondolat csak a meg-

oldásból derül ki. 

.pW�RO\DQ�HPEHUW��DNL�QHP�MiUW�PR]LEDQ��

����
�

�
 ¸̧

¹

·
¨̈
©

§
�IpOHNpSSHQ�YiODV]WKDWXQN�NL�� ��SRQW�  

$�NHGYH]��HVHWHN�V]iPD�����±���� ������ ��SRQW�  

�
� �
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�

����F��HOV��PHJROGiV�
$�KDW�WHKHUDXWy�|VV]HVHQ����� ������IpOH�VRUUHQGEHQ�
LQGXOKDW�HO��

��SRQW�  

$�NpW��W|OJ\IiW�V]iOOtWy�WHKHUDXWy���KHO\HQ�OHKHW�HJ\�
PiV�P|J|WW��HOV��PiVRGLN��PiVRGLN�KDUPDGLN��«���
|W|GLN�KDWRGLN���

��SRQW
�  

$�VRUUHQGM�N�PLQGHQ�SR]tFLyEDQ���IpOH�OHKHW��� ��SRQW
�  

$�W|EEL�WHKHUDXWy����� �����IpOHNpSSHQ�KHO\H]NHGKHW�
HO�D�PHJPDUDGy�KHO\HNHQ���

��SRQW
�  

tJ\�|VV]HVHQ���Â���Â����� ������PHJIHOHO��VRUUHQGM�N�
YDQ���

��SRQW
� �

$�NpUGpVHV�YDOyV]tQ&VpJ�
�

�

���

���
 �� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�
Megjegyzés: A *-gal jelölt 4 pontot az alábbi gondolatmenetért is megkaphatja a vizsgázó: 

$�NpW��W|OJ\IiW�V]iOOtWy�WHKHUDXWyW�WHNLQWV�N�HJ\�MiU�
P&QHN��

��SRQW�  

$]�|W�ÄMiUP&´�OHKHWVpJHV�VRUUHQGMHLQHN�D�V]iPD��
���� �������

��SRQW�  

$�NpW��W|OJ\IiW�V]iOOtWy�WHKHUDXWy�PLQGHQ�HJ\HV�VRU�
UHQGEHQ�NpWIpOHNpSSHQ�KHO\H]NHGKHW�HO�N|]YHWOHQ�O�
HJ\PiV�P|J|WW���

��SRQW�  

tJ\�D�NHGYH]��HVHWHN�V]iPD����Â���� ������� ��SRQW�  

�

����F��PiVRGLN�PHJROGiV�
$�KDW�DXWy�N|]�O�DQQDN�D�NHWW�QHN�D�KHO\pW��DPHO\LN�

W|OJ\IiW�V]iOOtW� ¸̧
¹

·
¨̈
©

§

�

�
 � ��SRQW�  

 ����IpOHNpSSHQ�YiODV]WKDWMXN�NL��|VV]HV�HVHW���� ��SRQW�  

(]HN�N|]|WW���RO\DQ�HVHW�YDQ��DPLNRU�D�NpW�WHKHUDXWy�
HJ\PiV�XWiQ�N|YHWNH]LN��

��SRQW�  

$�NpUGpVHV�YDOyV]tQ&VpJ�
�

�

��

�
 �� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�
� �

0DWHPDWLND�²�N|]pSV]LQW� -DYtWiVL�pUWpNHOpVL�~WPXWDWy�

�����tUiVEHOL�YL]VJD� ������� ������PiMXV����

�

���
>±����@� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�

���
��OLWHU� ������FP�� ��SRQW�  

+D�D�GRER]�m�FP�PDJDVViJ~��DNNRU�D�WpUIRJDWD�
������  �� m ���

��SRQW�  

DKRQQDQ m�§�������FP��� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�

����

��

S
 x ��

�

�
�

S
 x � ��SRQW�  

gVV]HVHQ�� ��SRQW� �
Megjegyzés: Ha a vizsgázó a valós számok halmazán vagy (fokokban) a >��������@�halmazon 

jól oldja meg az egyenletet, akkor 1 pontot kapjon. 

�

����

��SRQW�  

gVV]HVHQ�� ��SRQW� �
Megjegyzés: Ha a vizsgázó nem jelöli vagy hibásan jelöli az intervallum határait, akkor leg-

feljebb 1 pontot kapjon. 

 

����HOV��PHJROGiV�
gVV]HVHQ�  � �� ���IpOHNpSSHQ�GREKDWXQN�� ��SRQW�  

+DW�RO\DQ�GREiVSiU�YDQ��DPHO\EHQ���D]�|VV]HJ��
���������������������������������������pV���������

��SRQW�  

$�NHUHVHWW�YDOyV]tQ&VpJ� ¸
¹

·
¨
©

§
 
�

�

��

�
�� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�

����PiVRGLN�PHJROGiV�
%iUPHQQ\LW�LV�GREXQN�HOV�UH��H]W�D�PiVRGLN�GREiV�
HJ\IpOHNpSSHQ�HJpV]tWKHWL�NL���UH��

��SRQW�  

ËJ\�D�PiVRGLN�GREiVQiO�D�KDW�OHKHWVpJHV�pUWpNE�O�HJ\�
OHV]�V]iPXQNUD�NHGYH]����

��SRQW�  

$�NHUHVHWW�YDOyV]tQ&VpJ�
�

�
�� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�
� �



0DWHPDWLND�²�N|]pSV]LQW� -DYtWiVL�pUWpNHOpVL�~WPXWDWy�

�����tUiVEHOL�YL]VJD� ������� ������PiMXV����

�

,,��$�
�

����D���
���� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
Megjegyzés: Az �������� � ��� �f �behelyettesítésért 1 pont jár. 

�

����E���

$]�iEUi]ROW�I�JJYpQ\�JUDILNRQMD�D]� �xx � �
I�JJYpQ\�JUDILNRQMiEyO�HOWROiVVDO�V]iUPD]LN��

��SRQW�

 

WHQJHO\SRQWMiQDN�HOV��NRRUGLQiWiMD���� ��SRQW�

PiVRGLN�NRRUGLQiWiMD�±���� ��SRQW�

$�I�JJYpQ\QHN�D]�x� ���KHO\HQ�YDQ�V]pOV�pUWpNH��PL�
QLPXPD���

��SRQW�  

PHO\QHN�pUWpNH�±���� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
� �

����F��HOV��PHJROGiV�

$�g:� ���xx � �I�JJYpQ\�KHO\HV�iEUi]ROiVD�
�XJ\DQDEEDQ�D�NRRUGLQiWDUHQGV]HUEHQ���

��SRQW�

 

$�PHWV]pVSRQWRN�HOV��NRRUGLQiWiLQDN�OHROYDViVD���
�� � x �pV� ��  x �� ��SRQW�  

$�NDSRWW�pUWpNHN�HOOHQ�U]pVH�EHKHO\HWWHVtWpVVHO�� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�

����F��PiVRGLN�PHJROGiV�
����� �� ��� xxx � ��SRQW�  

���  �� xx � ��SRQW�  

�� � x �� ��SRQW�  

��  x �� ��SRQW�  

(OOHQ�U]pV�EHKHO\HWWHVtWpVVHO�YDJ\�HNYLYDOHQV�iWDODNt�
WiVRNUD�YDOy�KLYDWNR]iVVDO��

��SRQW�  

gVV]HVHQ�� ��SRQW� �
� �

0DWHPDWLND�²�N|]pSV]LQW� -DYtWiVL�pUWpNHOpVL�~WPXWDWy�

�����tUiVEHOL�YL]VJD� �������� ������PiMXV����

�

����D��

$�IDU|QN�WHNLQWKHW��HJ\����FP�
iWPpU�M&����PpWHU�PDJDVViJ~�
N|UKHQJHUQHN��$�I&UpV]HOpV�
XWiQ�NDSRWW�KDViE�DODSODSMD�HJ\�
QpJ\]HW��PHO\QHN�iWOyMD�D�KHQ�
JHU�DODSN|UpQHN�iWPpU�MH��

��SRQW�

 

$]�DODSN|UEH�tUKDWy�QpJ\]HW�ROGDOiW�a�YDO�MHO|OYH�
�D�3LWDJRUDV]�WpWHO�V]HULQW��� ��� �� � aa ��

��SRQW�

(Mivel a négyzet átlói me-

r�legesen felezik egy-

mást, így a Pitagorasz-té-

tel szerint:)�
��� ���� a � �  

DKRQQDQ� �a � ������� ��SRQW� a�§����� 

$�QpJ\]HWHV�RV]ORS�WpUIRJDWD��
�������������  � �FP��� ��SRQW�  

0LYHO���P�� �����������FP���� ��SRQW�  

tJ\�D]�iOOtWiV�LJD]��D�KDViE�WpUIRJDWD���N|EPpWHUQpO�
YDOyEDQ�NHYHVHEE��

��SRQW�  

gVV]HVHQ�� ��SRQW� �
�

����E��

��P��GHV]NDiUX�HO�iOOtWiViKR]�
�

��
�����  �P��U|QNID�

V]�NVpJHV���
��SRQW�  

PHO\QHN�iUD���������)W��� ��SRQW�  

��P��GHV]NDiUX�HODGiVL�iUiQDN�����D���������)W��� ��SRQW�  

$�+yG�.IW��KDV]QD�HJ\�N|EPpWHU�GHV]NDiUX�HODGiVD�
NRU���������±��������±�������� ������)W��

��SRQW�  

gVV]HVHQ�� ��SRQW� �
�
� �



0DWHPDWLND�²�N|]pSV]LQW� -DYtWiVL�pUWpNHOpVL�~WPXWDWy�

�����tUiVEHOL�YL]VJD� �������� ������PiMXV����

�

����E���
 �� ���� ���� ��������������AB � ��SRQW�  

 �� � ��SRQW�  

$�N|U�HJ\HQOHWH�  ��� �� ������ yx � ��SRQW�  

 ����� ��SRQW�  

gVV]HVHQ�� ��SRQW�� �
Megjegyzés: Ha a vizsgázó a B ponton áthaladó, A középpontú kör egyenletét írja fel jól, 

akkor 3 pontot kapjon: �������� ��  ��� yx . 

�

����F���
0HJROGDQGy�D�N|YHWNH]��HJ\HQOHWUHQGV]HU��

¿
¾
½

 ���

 

����

�
�� yyxx

xy
�� ��SRQW�  

$]�HOV��HJ\HQOHWE�O�y�W�D�PiVRGLNED�KHO\HWWHVtWYH��
������� ��  ���� xxxx ���

��SRQW�  

������ �  �� xx � ��SRQW�  

�� � x � ��SRQW�  

pV� ����  x �� ��SRQW�  

�� � y �pV� ����  y �� ��SRQW�  

$�N|]|V�SRQWRN��P�±���±���pV�Q������������ ��SRQW�  

gVV]HVHQ�� ��SRQW�� �
�

�
� �

0DWHPDWLND�²�N|]pSV]LQW� -DYtWiVL�pUWpNHOpVL�~WPXWDWy�

�����tUiVEHOL�YL]VJD� ������� ������PiMXV����

�

����D��HOV��PHJROGiV�
$�PiVLN�EHIRJy�KRVV]D��3LWDJRUDV]�WpWHOOHO��

�� ��� �  �����
��SRQW� �

�0LYHO�D�KiURPV]|J�GHUpN�
V]|J&��pV�iWIRJyMD����FP��
tJ\�D]�iEUD�MHO|OpVHLYHO��

��

�
VLQ  E �§����������

��SRQW� �

E�§������� ��SRQW�
��

�VLQ
m

  

VLQ�����r�§�
��

m
�� ��SRQW�

����

� m
 �

m�§�����FP� ��SRQW�
��

���
 m �FP 

gVV]HVHQ�� ��SRQW� �
�

����D��PiVRGLN�PHJROGiV�
$�PiVLN�EHIRJy�KRVV]D��3LWDJRUDV]�WpWHOOHO��

�� ��� �  �����
��SRQW� �

$�KiURPV]|J�WHU�OHWpW�NpWIpOHNpSSHQ�IHOtUYD��D�NpUGp�

VHV�PDJDVViJ�KRVV]iW�m�PHO�MHO|OYH���
�

��� �
 t ��� ��SRQW�  

LOOHWYH�
�

�� m
t

�
 �� ��SRQW�  

ËJ\�
�

��

�

��� m�
 

�
�� ��SRQW�  

DPLE�O�
��

���
 m �§�����FP�� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�

����D��KDUPDGLN�PHJROGiV�
$�PiVLN�EHIRJy�KRVV]D��3LWDJRUDV]�WpWHOOHO��

�� ��� �  �����
��SRQW� �

�$����FP�HV�ROGDO�PHU�OHJHV�
YHW�OHWpQHN�KRVV]iW�D����FP�
HV�ROGDORQ�MHO|OMH�p���
$�EHIRJyWpWHO�DODSMiQ�

����� � p ��

��SRQW�

A � FP-es oldal vetületé-

nek hosszát a �� FP-es 

oldalon jelölje q. 

Ekkor� ���� � q � 

DKRQQDQ�
��

���
 p �§�������� ��SRQW�

��

��
 q �§������ 

�$�3LWDJRUDV]�WpWHO�V]HULQW��D�NpUGpVHV�PDJDVViJ�
KRVV]iW�m�PHO�MHO|OYH��� �����  � pm �� ��SRQW� ����  � qm  

DKRQQDQ�m�§�����FP��� ��SRQW�  

gVV]HVHQ�� ��SRQW� �



0DWHPDWLND�²�N|]pSV]LQW� -DYtWiVL�pUWpNHOpVL�~WPXWDWy�

�����tUiVEHOL�YL]VJD� ������� ������PiMXV����

�

����E���
0LYHO�D]�ABC�KiURPV]|J�GHUpNV]|J&��tJ\�D�7KDOpV]�
WpWHO�PHJIRUGtWiVD�PLDWW�D�N|U�OtUW�N|UpQHN�N|]pS�
SRQWMD�D]�iWIRJy�IHOH]�SRQWMD���

��SRQW�
Ez a pont akkor is jár, ha 

ez a gondolat csak a meg-

oldásból derül ki.  

H]pUW�D�N|U�VXJDUD������FP��� ��SRQW�  

$�N|U�WHU�OHWH� ���� � � �§������FP���� ��SRQW�  

gVV]HVHQ�� ��SRQW� �
�

����F��HOV��PHJROGiV�
$�NpW�iWIRJy�KRVV]iQDN��HJ\EHQ�D�NpW�KiURPV]|J�KD�

VRQOyViJiQDN��DUiQ\D�� ���
��

����
 �� ��SRQW�  

ËJ\�D�DEF�pV�D]�ABC�KiURPV]|J�WHU�OHWpQHN�DUiQ\D�
������� �  �� ��SRQW�  

$�DEF�KiURPV]|J�WHU�OHWH�����D�D]�ABC�KiURP�
V]|J�WHU�OHWpQHN��

��SRQW�  

gVV]HVHQ�� ��SRQW� �
�

����F��PiVRGLN�PHJROGiV�
$�NpW�iWIRJy�KRVV]iQDN�DUiQ\D��HJ\EHQ�D�NpW�KiURP�

V]|J�KDVRQOyViJiQDN�DUiQ\D��� ���
��

����
 �� ��SRQW�  

$�DEF�KiURPV]|J�NpW�EHIRJyMD�����pV����FP�KRVV]~�� ��SRQW�  

$�DEF�KiURPV]|J�WHU�OHWH�������FP����
D]�ABC�KiURPV]|J�WHU�OHWH�����FP����

��SRQW�  

$�DEF�KiURPV]|J�WHU�OHWH� ���
��

����
�  �����D�

D]�ABC�KiURPV]|J�WHU�OHWpQHN��
��SRQW�  

gVV]HVHQ�� ��SRQW� �
�
� �

0DWHPDWLND�²�N|]pSV]LQW� -DYtWiVL�pUWpNHOpVL�~WPXWDWy�

�����tUiVEHOL�YL]VJD� ������� ������PiMXV����

�

����D���

$�N|UGLDJUDPRQ���r���������������� �������I�QHN�IHOHO�
PHJ��

��SRQW�

A kördiagramon a szögek 

aránya �����, azaz 

�� egyenl� részre kell fel-

osztani a �� ���-ot.  

$�J\HUHNMHJ\HN�V]iPD��������
D�IHOQ�WWMHJ\HN�V]iPD��������
D�Q\XJGtMDVMHJ\HN�V]iPD��������

��SRQW� �

$�MHJ\EHYpWHO�M~OLXVEDQ��
�����Â������������Â������������Â����� ��

��SRQW� �

 �����������IRULQW�YROW�� ��SRQW�  

gVV]HVHQ�� ��SRQW �
�

����E���
$��OLWHUEHQ�PHJDGRWW��QDSL��GtW�UHQGHOpVHN�HJ\�V]iP�
WDQL�VRUR]DW�WDJMDL��PHO\QHN�HOV��WDJMD� �a ��GLIIHUHQFL�
iMD�d��$]�HOV�����WDJ�|VV]HJpW�NHOO�NLV]iPROQXQN��

��SRQW�
Ez a pont akkor is jár, ha 

ez a gondolat csak a meg-

oldásból derül ki. 

$�IHOWpWHOHN�V]HULQW��
�������  ���� dadaa �pV� ������  � da �� ��SRQW� ������  ���� daada �

$�PiVRGLN�HJ\HQOHWE�O� �a �HW�NLIHMH]YH�pV�D]�HOV��
HJ\HQOHWEH�KHO\HWWHVtWYH�� ������������  ��� dd ��

��SRQW� ���  a �

DKRQQDQ�±��d� �±������ ��SRQW� ��������   � daa �

tJ\ d� �����pV� ���  a � �����  a ��� ��SRQW� �

 �
���

 ��
�

�������
��S  ��SRQW� �

 ������OLWHU��GtW�W�UHQGHOWHN�M~OLXVEDQ�� ��SRQW� �
gVV]HVHQ�� ��SRQW �
�

,,��%�
�

����D���
$]�AB�V]DNDV]�IHOH]�SRQWMD��

�����
�

����
�

�

��
 ¸

¹

·
¨
©

§ ���
 ABF �� ��SRQW�  

$�IHOH]�PHU�OHJHV�HJ\�QRUPiOYHNWRUD��   ABQ � ��SRQW�  

 �����±���� ��SRQW�  

$]�HJ\HQHV�HJ\HQOHWH���x�±��y� �±���� ��SRQW� x�±��y� �±�� 
gVV]HVHQ�� ��SRQW� �

�
� �


