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7DNL�XNïDG�ZVSöïU]ÚGQ\FK�SRWU]HEQ\�MHVW�GR�
XPLHMVFRZLHQLD� NDĝGHJR� FLDïD� QLHELHVNLHJR��
NWöUH�ZLG]LP\��-HVW�RQ�X]DOHĝQLRQ\�RG�QDV]HM�
SR]\FML�ZbFKZLOL�REVHUZDFML��.DĝG\�REVHUZD�
WRU�ZbQLHGDOHNLP�RG�QDV�PLHMVFX�EÚG]LH�ZL�
G]LDï�QLHPDO�WR�VDPR�FR�P\��MHGQDN�QD�LQQHM�
Z\VRNRĂFL�LbZbLQQ\P�QDPLDU]H��2EVHUZDWRU�
ZbPLHMVFX�RGOHJï\P�]REDF]\�LQQÈ�NRQğJXUD�
FMÚ�ZV]\VWNLHJR��FR�MHVW�QD�QLHELH��
3XQNWHP� FHQWUDOQ\P� WHJR� XNïDGX� MHVWHĂP\�
P\�VDPL��=QDMGXMHP\�VLÚ�QD�SRZLHU]FKQL�]LH�
PL��MHGQDN�ELRUÈF�SRG�XZDJÚ�VWRVXQHN�ZLHO�
NRĂFL� QDV]HM� SODQHW\� GR� EH]PLDUX� ZV]HFK�
ĂZLDWD��PRĝHP\� MÈ� SRWUDNWRZDÊ� MDN� SXQNW��
-DNR� REVHUZDWRU� VWRLP\� QD� QLHM� QRUPDOQLH��
F]\OL�JïRZÈ�GR�JöU\��:V]\VWNR��FR�]REDF]\�
P\�QD�QLHELH�SRQDG�W]Z��KRU\]RQWHP�ļ�F]\�
ZbG]LHñ��F]\�ZbQRF\�ļ�MHVW�ZbUöĝQ\FK�RG�QDV�
RGOHJïRĂFLDFK�� 1LH� PD� WR� ĝDGQHJR� ]QDF]H�
QLD�GOD�QDZLJDWRUD��3RWUDNWXMHP\�ZV]\VWNLH�
FLDïD� QLHELHVNLH�� MDNE\� E\ï\� ]DZLHV]RQH� QD�
ROEU]\PLHM�NXOL�ļ�sferze niebieskiej��7R� MHVW�
ĂZLDW�WDNL��MDNLP�JR�ZLG]LP\��1DV]�KRU\]RQW�
WHĝ�MHVW�QRUPDOQ\��F]\OL�SR]LRP\��:RNöï�=LH�
PL�UR]WDF]D�VLÚ�QLHERVNïRQ�GOD�XSURV]F]HQLD�
SU]\MÚW\� MDNR� VIHUD�� QD� NWöUHM� VÈ� ZV]\VWNLH�
JZLD]G\�� SODQHW\�� 6ïRñFH� Lb .VLÚĝ\F�� 7DN� WR�
ZLG]LP\�LbWHQ�QDV]�ĂZLDW��NDĝGHJR�REVHUZD�
WRUD�� MHVW� SRGVWDZÈ�XNïDGX�KRU\]RQWDOQHJR�
ZVSöïU]ÚGQ\FK��
0RĝQD�SU]HSURZDG]LÊ�OLQLÚ�RG�ĂURGND�=LHPL�
SU]H]�PLHMVFH��JG]LH�VWRLP\��Dĝ�GR�SU]HFLÚ�
FLD�]bWHRUHW\F]QÈ�VIHUÈ�QLHELHVNÈ��1DG�JïRZÈ�
REVHUZDWRUD�OLQLD�WD��]ZDQD�OLQLÈ�SLRQX��Z\�
]QDF]\�QD�VIHU]H�QLHELHVNLHM�zenit��3XQNW�SR�
VWURQLH�SU]HFLZQHM�QD]ZLHP\�QDGLUHP��QDGLU�
QDV�QLH� LQWHUHVXMH��ER� MHVW�SR�QLHZLGRF]QHM�
VWURQLH�KRU\]RQWX��
X 3URVWRSDGOH�GR�OLQLL�SLRQX��SU]H]�RNR�RE�
VHUZDWRUD�� PRĝQD� SU]HSURZDG]LÊ� WHRUH�
W\F]QÈ� SïDV]F]\]QÚ� SR]LRPÈ� ļ� KRU\]RQW�
obserwatora �+o��

X 5öZQLHĝ�WHRUHW\F]QLH�SRZ\ĝHM�WHM�ZïDĂQLH�
SïDV]F]\]Q\�PLHU]\P\�VHNVWDQWHP�Z\VR�
NRĂÊ�FLDïD�QLHELHVNLHJR�

X :\QLNL� REOLF]Hñ� SRGDQH� Zb 7DEOLFDFK�
1DZLJDF\MQ\FK� RGQRV]È� VLÚ� MHGQDN� GR�
SïDV]F]\]Q\� KRU\]RQWX� DVWURQRPLF]QHJR�
SU]HFKRG]ÈFHJR�SU]H]�ĂURGHN�=LHPL��2ELH�
SïDV]F]\]Q\� G]LHOL� RGOHJïRĂÊ� SURPLHQLD�
=LHPL�� %ÚG]LHP\�PXVLHOL� ]PLHU]RQÈ� Z\�
VRNRĂÊ�SRSUDZLÊ��

X 3U]HGïXĝHQLH�RVL�]LHPVNLHM��RVL�REURWX�QD�
V]HM� SODQHW\��Z\]QDF]\�QD� VIHU]H�QLHELH�
VNLHM�GZD�ELHJXQ\�QLHELHVNLH��%�RUD]�%���
7Ú� SU]HGïXĝRQÈ� QD� VNDOÚ� ZV]HFKĂZLDWD�
OLQLÚ�EÚG]LHP\�QD]\ZDÊ�RVLÈ�ĂZLDWD�

X 6IHUÚ� QLHELHVNÈ� PRĝQD� SRG]LHOLÊ� Z]GïXĝ�
RVL� ĂZLDWD� QLHVNRñF]RQÈ� OLF]EÈ� SïDV]�
F]\]Q�� NWöUH� EÚGÈ� PLDï\� GZD� SXQNW\�
ZVSöOQH��ELHJXQ\�QLHELHVNLH��7H�SïDV]F]\�
]Q\� WR� NRïD� ZLHU]FKRïNRZH�� 7\ONR� MHGQD�
WDND�SïDV]F]\]QD�SU]HFKRG]L�MHGQRF]HĂQLH�
SU]H]�RED�ELHJXQ\�RUD]�]HQLW�LbQDGLU�ļ�QD�
]ZLHP\� MÈ� SRïXGQLNLHP� QLHELHVNLP� OXE 
miejscowym� �ORNDOQ\P��� %LHJXQ\� ]LHP�
VNLH�VÈ�ZVSöOQH�GOD�ZV]\VWNLFK��DOH�NDĝG\�
REVHUZDWRU�QD�=LHPL�PD�VZöM�]HQLW��ZLÚF�
UöZQLHĝ�VZöM�PLHMVFRZ\�SRïXGQLN�QLHELH�
VNL�� -HVW� RQ� RGZ]RURZDQLHP� SRïXGQLND�
]LHPVNLHJR�REVHUZDWRUD�

X 3U]HFLÚFLH� SïDV]F]\]Q\� SRïXGQLND� QLHELH�
VNLHJR��ORNDOQHJR��PLHMVFRZHJR��]bSïDV]�
F]\]QÈ� KRU\]RQWX� DVWURQRPLF]QHJR� Z\�
]QDF]D� SXQNW� SöïQRF\� �1� ļ� SR� VWURQLH�
ELHJXQD�SöïQRFQHJR��RUD]�SXQNW�SRïXGQLD 
�6� ļ� SR� VWURQLH� ELHJXQD� SRïXGQLRZHJR���
/LQLD� ïÈF]ÈFD� WH� GZD� SXQNW\� Z\]QDF]D�
NLHUXQHN�SöïQRF�ļ�SRïXGQLH�QD�SïDV]F]\ě�
QLH�KRU\]RQWX��

X 2G�SXQNWX�1�OXE�SXQNWX�6�ZbSïDV]F]\ěQLH�
KRU\]RQWX�PLHU]\P\�azymut��:bQDZLJD�
FML�MHVW�WR�namiar�

X .LHUXQHN�RG�ĂURGND�SïDV]F]\]Q\�KRU\]RQ�
WX� DVWURQRPLF]QHJR� GR� FLDïD� QLHELHVNLH�
JR� �F]\OL� Zb JöUÚ�� RNUHĂOD� MHJR�Z\VRNRĂÊ�
DVWURQRPLF]QÈ��+a���

$]\PXW�LbZ\VRNRĂÊ�DVWURQRPLF]QD�VÈ�ZVSöï�
U]ÚGQ\PL�RNUHĂODMÈF\PL�SRïRĝHQLH�FLDï�QLHELH�
VNLFK�ZbRGQLHVLHQLX�GR�SR]\FML�REVHUZDWRUD�
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8NïDG� KRU\]RQWDOQ\� RNUHĂOD� SDUDPHWU\� SRïR�
ĝHQLD�ZV]\VWNLHJR��FR�ZLG]L�NDĝG\�REVHUZDWRU��
ZbSRZLÈ]DQLX�]bMHJR�SR]\FMÈ��-DN�ïDWZR�VRELH�

Z\REUD]LÊ�� NDĝG\� SXQNW� QD� =LHPL� PD� VZöM�
ZïDVQ\� ]HQLW� Z\]QDF]RQ\� SU]H]� OLQLÚ� SLRQX��
DbZb]ZLÈ]NX�]bW\P�WDNĝH�ZïDVQÈ�SïDV]F]\]QÚ�
KRU\]RQWX�GR�WHM�OLQLL�SURVWRSDGïÈ��=bWHJR�SR�
ZRGX�XNïDG�WHQ�QLH�MHVW�XQLZHUVDOQ\��
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Z – zenit
Na – nadir
B – widoczny biegun niebieski
B1 – niewidoczny biegun niebieski
1�±�SXQNW�SyáQRF\
6�±�SXQNW�SRáXGQLD
E – punkt wschodu
W – punkt zachodu
&1�±�FLDáR�QLHELHVNLH
&1�±�2�±�0�ĺ�NąW�Z�SáDV]F]\ĨQLH�NRáD�ZLHU]FKRáNRZHJR�±�Z\VRNRĞü�DVWURQRPLF]QD�±�Ka

6�±�2�±�0�ĺ�NąW�Z�SáDV]F]\ĨQLH�KRU\]RQWX�DVWURQRPLF]QHJR�±�D]\PXW�A (Z)

8NïDG�KRU\]RQWDOQ\��REVHUZDWRUD��
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:\REUDěP\�VRELH�� ĝH�ZV]HFKĂZLDW� MHVW� WDNL��
MDN�JR�ZLG]LP\��JG\�VWRLP\�ZbSHZQ\P�SXQN�
FLH� QD�SRZLHU]FKQL� ]LHPL��0RĝHP\� ]DREVHU�
ZRZDÊ� ZV]\VWNR� WR�� FR� MHVW� SRQDG� QDV]\P�
ZLGQRNUÚJLHP�� 7DN� ZïDĂQLH� SRZLQQLĂP\�
RULHQWRZDÊ� QDV]H� U\VXQNL� ļ� ]b SLRQRZÈ� OLQLÈ�
SLRQX�Lb]HQLWHP�QD�JöU]H���1DG�JïRZÈ�PDP\�
]HQLW�� Db QDV]� KRU\]RQW� MHVW� SR]LRP\�� =ZUöÊ�
P\�XZDJÚ�QD�WR��FR�RG�QDV�QLH�]DOHĝ\��DbMHVW�
ZVSöOQH� GOD� ZV]\VWNLFK�� 7R� VÈ� WHRUHW\F]QH�
DWU\EXW\�QDV]HM�=LHPL��RĂ�]LHPVND��RĂ�MHM�UX�
FKX�REURWRZHJR��LbUöZQLN��
:LHP\�MXĝ�]bSRSU]HGQLHJR�UR]G]LDïX��ĝH�SU]H�
GïXĝDMÈF� RĂ� ]LHPVNÈ� GR� SU]HFLÚFLD� ]H� VIHUÈ�
QLHELHVNÈ��X]\VNDP\�RĂ�ĂZLDWD�LbZ\]QDF]RQH�
SU]H]�QLÈ�GZD�ELHJXQ\�QLHELHVNLH��%LHJXQ�QLH�
ELHVNL�EÚG]LH�ZbQDV]\P�]HQLFLH�W\ONR�ZbSU]\�
SDGNX�� JG\� VWRLP\� GRNïDGQLH� QD� ELHJXQLH�
]LHPVNLP��:b WDNLHM� SR]\FML� RĂ� ĂZLDWD� Lb OLQLD�
SLRQX�EÚGÈ�WRĝVDPH��
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-DN�MXĝ�E\ïR�SRZLHG]LDQH��RĂ�=LHPL��SR�SU]H�
GïXĝHQLX� GR� WHRUHW\F]QHM� VIHU\� QLHELHVNLHM��
Z\]QDF]\� GZD�ELHJXQ\� QLHELHVNLH�� 3R� VWUR�
QLH�]LHPVNLHJR�ELHJXQD�SöïQRFQHJR�ļ�ELHJXQ�
QLHELHVNL�%n��DbSR�VWURQLH�]LHPVNLHJR�ELHJX�
QD�SRïXGQLRZHJR�ļ�ELHJXQ�QLHELHVNL�%S�
3URVWRSDGOH� GR� RVL� =LHPL� Z\]QDF]\OLĂP\�
SïDV]F]\]QÚ� UöZQLND� SU]HFKRG]ÈFÈ� SU]H]�
MHM� ĂURGHN�� 5R]FLÈJQLÚFLH� WHM� SïDV]F]\]Q\�
GR��WHRUHW\F]QHM��VIHU\�QLHELHVNLHM�Z\]QDF]\�
SïDV]F]\]QÚ�UöZQLND�DVWURQRPLF]QHJR�
X 7DN�MDN�QD�NXOL�]LHPVNLHM�SïDV]F]\]QD�UöZ�
QLND�DVWURQRPLF]QHJR�MHVW�SURVWRSDGïD�GR�
OLQLL�ïÈF]ÈFHM�RED�ELHJXQ\�QLHELHVNLH�ļ�RVL�
ĂZLDWD�

X 1LHVNRñF]HQLH� ZLHOH� Nöï� ZLHONLFK� �NRïR�
ZLHONLH�WR�WDNLH��NWöUHJR�SïDV]F]\]QD�SU]H�
FKRG]L�SU]H]�ĂURGHN�NXOL��PRĝQD�SU]HSUR�
ZDG]LÊ�SU]H]�RED�ELHJXQ\��DOH�W\ONR�MHGQR�
]b QLFK� SU]HMG]LH� SU]H]� SR]\FMÚ� NRQNUHW�

8NïDG�UöZQLNRZ\��F]ÚĂFLRZR�]DOHĝQ\��

BN – BS ĺ�RĞ�ĞZLDWD

5�±�5�ĺ�SáDV]F]\]QD�UyZQLND�
niebieskiego

BN – Z – R – S – BS – Na – R 
±�1�ĺ�SáDV]F]\]QD�SRáXGQLND�
QLHELHVNLHJR��PLHMVFRZHJR�

&1�±�2�±�0�ĺ�NąW�PLHU]RQ\�
PLĊG]\�SáDV]F]\]Qą�UyZQLND� 
D�NLHUXQNLHP�QD�FLDáR�QLHELHVNLH� 
±�GHNOLQDFMD�±�'HF��OXE�į

5�±�2�±�0�ĺ�NąW�PLHU]RQ\�
PLĊG]\�SXQNWHP�QD�UyZQLNX�
SRG�]HQLWHP�Z�NLHUXQNX�QD�
]DFKyG�GR�SáDV]F]\]Q\�NRáD��QD�
NWyU\P�MHVW�&1��WR�PLHMVFRZ\�NąW�
godzinny (Local Hour Angle) – 
/+$�OXE�Z�QLHNWyU\FK�WDEOLFDFK�W
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QHJR� REVHUZDWRUD�� SU]H]� MHJR� ]HQLW�� -Xĝ�
WR�]QDP\�� MHVW� WR�SïDV]F]\]QD�SRïXGQLND�
QLHELHVNLHJR� �ORNDOQHJR�� PLHMVFRZHJR�� 
7R�SRMÚFLH�Z\VWÈSLïR�ZbXNïDG]LH�KRU\]RQ�
WDOQ\P��-HVW�WR�HOHPHQW�ZVSöOQ\�GOD�REX�
XNïDGöZ��JG\ĝ�PDP\�ZbQLP�]DUöZQR�]H�
QLW�LbQDGLU��MDN�LbRED�ELHJXQ\�QLHELHVNLH�

X 3RïXGQLN�PLHMVFRZ\ MHVW�RGZ]RURZDQLHP�
SRïXGQLND�JHRJUDğF]QHJR�]LHPVNLHJR��QD�
NWöU\P�VWRL�REVHUZDWRU�

X :V]\VWNLH� NRïD� ZLHONLH� SU]HFKRG]È�
FH� SU]H]� ELHJXQ\� QLHELHVNLH� QD]\ZDP\�
ZbDVWURQRPLL�NRïDPL�JRG]LQQ\PL��-HVW�LFK�
QLHVNRñF]HQLH�ZLHOH��DbMHGQR�]bQLFK�SU]H�
FKRG]L�SU]H]�FLDïR�QLHELHVNLH��NWöU\P�VLÚ�
ZïDĂQLH�LQWHUHVXMHP\��

X :bSïDV]F]\ěQLH�UöZQLND�DVWURQRPLF]QHJR�
RG�SXQNWX�SRG�]HQLWHP��F]\OL�RG�SïDV]F]\�
]Q\�SRïXGQLND�PLHMVFRZHJR�REVHUZDWRUD��
PRĝQD� Z\]QDF]\Ê� NÈW� GZXĂFLHQQ\� GR�
NRïD�ZLHONLHJR��QD�NWöU\P�FLDïR�QLHELHVNLH�
]QDMGXMH�VLÚ�ZbFKZLOL�SRPLDUX��0LHU]\P\�
JR�]DZV]H�QD�]DFKöG��7DND�ZVSöïU]ÚGQD�
to PLHMVFRZ\� NÈW� JRG]LQQ\� �/RFDO� +RXU�
$QJOH��/+$���0LHMVFRZ\��DOER�WHĝ�ORNDOQ\��
GODWHJR��ĝH�PLHU]RQ\�MHVW�RG�SRïXGQLND��QD�
NWöU\P�VWRL�REVHUZDWRU�

X 2G� SïDV]F]\]Q\� UöZQLND� DVWURQRPLF]QH�
JR�ZbJöUÚ�OXE�ZbGöï��WR�]QDF]\�ZbVWURQÚ�
ELHJXQöZ��GR�SRïRĝHQLD�FLDïD�QLHELHVNLHJR�
RNUHĂODP\�GHNOLQDFMÚ�

X 8NïDG�MHVW�F]ÚĂFLRZR�]DOHĝQ\��JG\ĝ�PLHM�
VFRZ\� NÈW� JRG]LQQ\�PLHU]\P\� RG� SïDV]�
F]\]Q\�ORNDOQHJR�SRïXGQLND��5öĝQH�SR]\�
FMH� REVHUZDWRUöZ� VSRZRGXMÈ� RGPLHQQH�
SïDV]F]\]Q\� Nöï� ZLHONLFK� RNUHĂODMÈF\FK�
SRF]ÈWNRZ\� SXQNW� RGPLHU]DQLD�� 5öZQLN�
DVWURQRPLF]Q\� MHVW� ZVSöOQ\� GOD� ZV]\VW�
NLFK�

:VSöïU]ÚGQ\PL�ZbW\P�XNïDG]LH�
VÈ�PLHMVFRZ\�NÈW�JRG]LQQ\��/RFDO�
+RXU�$QJOH��/+$��RUD] GHNOLQDFMD�

�DHFOLQDWLRQ��
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:b SRSU]HGQLP� XNïDG]LH� ZVSöïU]ÚGQ\FK�
�UöZQLNRZ\� ,�� SRMDZLïD� VLÚ� GHNOLQDFMD MDNR�
MHGQD�]H�ZVSöïU]ÚGQ\FK��:DUWRĂÊ� WD� MHVW� OL�
F]RQD�RG�UöZQLND�ZVSöOQHJR�GOD�ZV]\VWNLFK��
Db WR� R]QDF]D� MHM� QLH]DOHĝQRĂÊ� RG� SR]\FML�
REVHUZDWRUD� �UöZQLN� MHVW� W\ONR� MHGHQ���7DNÈ�
ZVSöïU]ÚGQÈ� PRĝHP\� ]QDOHěÊ� Zb 5RF]QLNX�
$VWURQRPLF]Q\P� �1DXWLFDO� $OPDQDF�� GOD�
ZV]\VWNLFK�SU]\GDWQ\FK�ZbQDZLJDFML�FLDï�QLH�
ELHVNLFK� ]b GRNïDGQRĂFLÈ� Z\VWDUF]DMÈFÈ� GOD�
QDV]\FK�REOLF]Hñ��'HNOLQDFMD�SR]RVWDMH�ZLÚF�
UöZQLHĝ�Zb W\P�XNïDG]LH� MDNR�HOHPHQW�RNUH�
ĂODMÈF\�SRïRĝHQLH�FLDïD�QLHELHVNLHJR�
=bGUXJÈ�ZVSöïU]ÚGQÈ�PDP\�QDWRPLDVW�NïRSRW��
3ïDV]F]\]QD�SRGVWDZRZD�GR�MHM�Z\]QDF]HQLD�
WR�SRïXGQLN�PLHMVFRZ\��DbWHQ�GOD�NDĝGHJR�RE�
VHUZDWRUD�MHVW�LQQ\��:VSöOQ\�MHVW�W\ONR�GOD�QD�
ZLJDWRUöZ��NWöU]\�ZbMHGQ\P�PRPHQFLH�VWRMÈ�
QD�W\P�VDP\P�SRïXGQLNX�]LHPVNLP��F]\OL�LFK�
GïXJRĂÊ�JHRJUDğF]QD�MHVW�WDND�VDPD�
0LHMVFRZ\�NÈW�JRG]LQQ\ OLF]RQ\�RG�SRïXGQLND�
PLHMVFRZHJR��NWöU\� MHVW�RGELFLHP�QD�VIHU]H�
QLHELHVNLHM� SRïXGQLND� JHRJUDğF]QHJR� REVHU�
ZDWRUD�� MHVW� ZVSöïU]ÚGQÈ� ĂFLĂOH� ]ZLÈ]DQÈ�
]bSR]\FMÈ��1LH� MHVW�XQLZHUVDOQ\�GOD�ZV]\VW�
NLFK��1LH�GD� VLÚ�Zb WHQ� VSRVöE�SU]HGVWDZLÊ�
SRïRĝHQLD� FLDïD� QLHELHVNLHJR�Zb VSRVöE� MHG�
QR]QDF]Q\�
$E\�XVXQÈÊ�WÚ�QLHGRJRGQRĂÊ��Z\P\ĂORQR�SH�
ZLHQ� VSRVöE��:b5RF]QLNX�$VWURQRPLF]Q\P�
SRGDMH�VLÚ� WÚ�ZVSöïU]ÚGQÈ�� OLF]ÈF� MÈ�RG�SR�
ïXGQLND� �o�� F]\OL� RG�*UHHQZLFK� QD� ]DFKöG��
=QDMG]LHP\�MÈ�SRG�VNUöWHP�*+$��*UHHQZLFK�
+RXU�$QJOH�� ļ� WR�JU\QLF]RZVNL NÈW� JRG]LQ-
ny�� 3DPLÚWDP\� ]H� V]NRï\�� ĝH� WHQ� XPRZQ\�
�ZVSöOQ\� GOD� ZV]\VWNLFK�� SRïXGQLN� E\ZDï�
ZF]HĂQLHM�Zb LQQ\FK�PLHMVFDFK��3R�ZRMQDFK�
QDSROHRñVNLFK�:LHOND�%U\WDQLD�]RVWDïD�NUö�
ORZÈ�PöU]�LbEU\W\MVNL�SRïXGQLN�RND]Dï�VLÚ�QDM�
ZDĝQLHMV]\��7DN�SR]RVWDïR�GR�WHM�SRU\��PLPR�
ĝH� ZLÚNV]RĂÊ� EU\W\MVNLFK� G]LDï� GDZQR� MXĝ�
MHVW�ZbPX]HDFK��1LH]DOHĝQLH�RG�ZV]\VWNLHJR�
PDP\�MHGHQ�SXQNW�RGQLHVLHQLD�LbZV]\VF\�WR�
X]QDOL��DE\�E\ïD�SRZV]HFKQD�MHGQROLWRĂÊ��

 -



�ķ3R]LRPHĵ�ZVSöïU]ÚGQH�QLH]DOHĝQH�

*+$�ĺ�Greenwich Hour Angle

G0 ĺ�U]XW�SRáXGQLND�*UHHQZLFK

��� RGF]\WXMHP\�Z�5RF]QLNX��3RGDZDQ\�
MHVW�GOD�6áRĔFD��.VLĊĪ\FD��SODQHW�RUD]�
punktu Barana

��� ]QDMąF�VZRMą�RULHQWDF\MQą�GáXJRĞü�
JHRJUD¿F]Qą�áDWZR�]QDMG]LHP\�/+$� 
±�NąW��NWyUHJR�V]XNDP\

��� RGF]\WXMHP\�]�5RF]QLND�6+$�
JZLD]G\�OLF]RQH�RG�SXQNWX�%DUDQD

��� RGF]\WXMHP\�*+$�SXQNWX�%DUDQD

���PRĪHP\�RGQLHĞü�JZLD]GĊ�GR�
SRáXGQLND�*UHHQZLFK�L�REOLF]\ü�
GHA gwiazdy

0DMąF�*+$�JZLD]G\�L�]QDMąF�RULHQWDF\MQą�GáXJRĞü�JHRJUDILF]Qą��REOLF]\P\�/+$�JZLD]G\�

:V]\VWNLH�ZVSyáU]ĊGQH�±�*+$��6+$��/+$�±�OLF]RQH�Vą�Z�NLHUXQNX�QD�]DFKyG�

%1�ĺ�ELHJXQ�SyáQRFQ\��5]XW�]�JyU\�QD�SáDV]F]\]QĊ�UyZQLND

SHA – Sideral Hour Angle�ĺ�VWRVRZDQ\�SU]\�RNUHĞODQLX�SRáRĪHQLD�JZLD]G

GHA

GHA
ԉ

SH
A

GHA gwiazdy

LH
A

CN

CN 
gwiazda

BN

BN

G0

Ȝ

Ȝz

ԉ

G0

W

W
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7DNÈ� ZVSöïU]ÚGQÈ� UöZQLNRZÈ� QDOHĝDïR� MHV]�
F]H�XQLH]DOHĝQLÊ�FDïNRZLFLH�RG�F]HJRNROZLHN��
FR� ]LHPVNLH� �SRïXGQLN� ]HUR� MHVW� OLQLÈ�XPRZ�
QÈ��� 3U]\MÚWR�ZLÚF� GRGDWNRZR� MHV]F]H� MHGHQ�
SXQNW�SRF]ÈWNRZ\��=D�WDNL�SXQNW�X]QDQR�MHG�
QR�]bGZX�PLHMVF�SU]HFLÚFLD�UöZQLND�DVWURQR�
PLF]QHJR�]bHNOLSW\NÈ��W\P�RVWDWQLP�SRMÚFLHP�
QLH� EÚG]LHP\� VLÚ� ]DMPRZDÊ�� Lb QD]ZDQR� JR�
SXQNWHP�%DUDQD��$5,(6��2�ࢢ��G�WHJR�SXQNWX�
ZbNLHUXQNX�QD�]DFKöG�PLHU]\P\�JZLD]GRZ\�
NÈW�JRG]LQQ\�6+$��6LGHUDO�+RXU�$QJOH���
:b WHQ� VSRVöE� X]\VNDQR� GZLH� QLH]DOHĝQH�
ZVSöïU]ÚGQH�PLHU]RQH�ZbSïDV]F]\ěQLH� UöZ�
QLND� DVWURQRPLF]QHJR�� =DUöZQR� MHGQD�� MDN�
LbGUXJD�MHVW�Xĝ\ZDQD�GOD�SRWU]HE�DVWURQDZL�
JDFML�

:VSöïU]ÚGQ\PL�ZbXNïDG]LH�
UöZQLNRZ\P�,,�VÈ�GHNOLQDFMD��'HF���
RUD]�JU\QLF]RZVNL�NÈW�JRG]LQQ\�

�*UHHQZLFK�+RXU�$QJOH��*+$��DOER�
JZLD]GRZ\�NÈW�JRG]LQQ\��6LGHUDO�

+RXU�$QJOH��6+$���

X 3XQNWHP�%DUDQD�QLH�PXVLP\�VLÚ�]DMPRZDÊ��
MHĂOL� QLH� LQWHUHVXMÈ� QDV� SR]\FMH� ]b JZLD]G��
6ïRñFH��.VLÚĝ\F�LbSODQHW\�RNUHĂODQH�VÈ�SU]H]�
*+$�LbRF]\ZLĂFLH�GHNOLQDFMÚ�

X :b5RF]QLNX�$VWURQRPLF]Q\P�]QDMG]LHP\�
GOD�ZV]\VWNLFK�SU]\GDWQ\FK�QDP�FLDï�QLH�
ELHVNLFK�GHNOLQDFMH �'HF���į��RUD]�*+$�
OXE�6+$ �6+$�ZbSU]\SDGNX�JZLD]G��

X 3U]\GD�VLÚ�QDP�XPLHMÚWQRĂÊ�SU]HOLF]DQLD�
RGF]\WDQ\FK� ZDUWRĂFL� *+$� OXE� 6+$� QD�
/+$ RGQLHVLRQH�GR�QDV]HM�SR]\FML��

X 3XQNWHP�Z\MĂFLD�GR�Xĝ\FLD�MDNLFKNROZLHN�
WDEOLF� MHVW�RGF]\WDQLH�Zb5RF]QLNX�ZDUWR�
ĂFL�*+$�GOD�PRPHQWX�SRPLDUX��DbQDVWÚS�
QLH�REOLF]HQLH�ZDUWRĂFL�/+$�RGQRV]ÈFHJR�
VLÚ�GR�QDV]HM�SR]\FML�]OLF]RQHM�

X 6]NLFH�REUD]XMÈ�U]XW�QD�SïDV]F]\]QÚ�UöZ�
QLND� DVWURQRPLF]QHJR� RG� VWURQ\�ELHJXQD�
SöïQRFQHJR�

-HĂOL�FKFHP\�VNRU]\VWDÊ�]b7DEOLF�
1DZLJDF\MQ\FK�MDNLHJRNROZLHN�
URG]DMX��PXVLP\�]QDÊ�GHNOLQDFMÚ�
�'HF���RUD]�PLHMVFRZ\�NÈW�JRG]LQQ\�
�/+$��FLDïD�QLHELHVNLHJR�ZbFKZLOL�

SRPLDUX�

'HNOLQDFMÚ� ]QDMG]LHP\�Zb5RF]QLNX� Lb SR� GR�
NRQDQLX� SURVWHM� LQWHUSRODFML� EÚG]LHP\� PLHOL�
JRWRZ\� Z\QLN� MDNR� DUJXPHQW� ZHMĂFLRZ\� GR�
REOLF]Hñ�� 'UXJÈ� ZVSöïU]ÚGQÈ� PXVLP\� REOL�
F]\Ê�VDPL��2GF]\WDP\�*+$�MDNR�ZDUWRĂÊ�XQL�
ZHUVDOQÈ��SRGDZDQÈ�RG�SRïXGQLND�]HURZHJR��
SRGREQLH� MDN� GïXJRĂÊ� JHRJUDğF]QÈ�� MHGQDN�
PLHU]RQÈ� Zb V\VWHPLH� RNUÚĝQ\P�Zb NLHUXQNX�
]DFKRGQLP��LbPXVLP\�MÈ�RGQLHĂÊ�GR�QDV]HJR�
SRïRĝHQLD�ļ�GR�QDV]HM�GïXJRĂFL�]OLF]RQHM��FKR�
FLDĝ�ZLHP\��ĝH�MHVW�RQD�W\ONR�RULHQWDF\MQD��7D�
EOLFH�VÈ�WDN�VNRQVWUXRZDQH��ĝH�WR�Z\VWDUF]\�

35=(/,&=$1,(�:63��5=}'1<&+
¿DGQ\FK� Z]RUöZ�� ]QDNöZ� DQL� DOJHEU\�� 5\�
VXMHP\�V]NLF�]bNRQNUHWQÈ�V\WXDFMÈ��ZbMDNLHM�
MHVWHĂP\�ZbGDQHM�FKZLOL�
3R�RGF]\WDQLX�]b5RF]QLND�*+$�FLDïD�QLHELH�
VNLHJR� U\VXMHP\� RNUÈJ� ļ� SïDV]F]\]QÚ� UöZ�
QLND� DVWURQRPLF]QHJR� ZLG]LDQÈ� RG� VWURQ\�
QDV]HJR�ELHJXQD��7R�]QDF]\��ĝH�ELHJXQ�Söï�
QRFQ\�EÚG]LH�ZbĂURGNX�RNUÚJX��MHĂOL�MHVWHĂP\�
QD�SöïNXOL�SöïQRFQHM�
3RïXGQLN� ]HURZ\� �*UHHQZLFK�� ZU\VXMP\� Z�
RWU]\PDQ\� RNUÈJ� ]DZV]H� MHGQDNRZR�� RG�
ĂURGND� V\PEROL]XMÈFHJR� ZLGRF]Q\� ELHJXQ�
QLHELHVNL�Z�Göï�V]NLFX�WDN��MDN�QD�LOXVWUDFML��
-HĂOL�GïXJRĂÊ�JHRJUDğF]QD MHVW�]DFKRGQLD��WR�
ZbOHZR��MHĂOL�ZVFKRGQLD��WR�ZbSUDZR�RG�QLH�
JR� U\VXMHP\� QDV]� SRïXGQLN�� XZ]JOÚGQLDMÈF�
]OLF]RQÈ�GïXJRĂÊ� JHRJUDğF]QÈ�� ]b SHZQRĂFLÈ�
PQLHM�OXE�EDUG]LHM�QLHGRNïDGQÈ��=GDMHP\�VR�
ELH�VSUDZÚ�]bWHJR��ĝH�EÚG]LH�WR�W\ONR�RULHQ�
WDF\MQH� SRïRĝHQLH� Zb VWRVXQNX� GR� QDV]HJR�

8.�$'�:63��5=}'1<&+
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3U]\NïDG\�QXPHU\F]QHJR�REOLF]DQLD�/+$�

CN ĺ�6áRĔFH��.VLĊĪ\F��SODQHWD

G0 ĺ�SRáXGQLN�*UHHQZLFK

*+$�ĺ�RGF]\WDQ\�]�5RF]QLND

BN�ĺ�ELHJXQ�QLHELHVNL�1

Ȝz ĺ�GáXJRĞü�]OLF]RQD�ZVFKRGQLD

=�WDNLHM�V\WXDFML�Z\QLND�]DOHĪQRĞü�

/+$� �*+$���Ȝz

) ) )

CN ĺ�6áRĔFH��.VLĊĪ\F��SODQHWD

G0 ĺ�SRáXGQLN�QLHELHVNL�*UHHQZLFK

*+$�ĺ�RGF]\WDQ\�]�5RF]QLND

BN�ĺ�ELHJXQ�QLHELHVNL�1

Ȝz ĺ�GáXJRĞü�]OLF]RQD�]DFKRGQLD

=�WDNLHM�V\WXDFML�Z\QLND�]DOHĪQRĞü�

/+$� �*+$�±�Ȝz

) ) )

)CN ĺ�JZLD]GD��]�5RF]QLND�RGF]\WDP\�6+$

SHA* ĺ�RGF]\WDQ\�]�5RF]QLND�GOD�GDQHM�JZLD]G\

GHAԉ�ĺ�RGF]\WDQ\�]�5RF]QLND�GOD�ARiES

Ȝz ĺ�GáXJRĞü�JHRJUDILF]QD�]OLF]RQD�ZVFKRGQLD

:�WDNLHM�V\WXDFML�PDP\�]DOHĪQRĞü�

LHA*� �Ȝz + GHAԉ + SHA*

) ) ) )

7R�W\ONR�SU]\NáDG\�REOLF]HĔ�/+$��RSHUXMąF�áXNDPL��NąWDPL��EH]�]QDNyZ�

G0

G0

Ȝz Ȝ
z  

Ȝz 

Ȝz 

LH
A

LHA

GHA

BN
CN
W

BNGHA

CN
W

CNW

BN

G0

Ȝz 

GHA
ԉ Ȝ z

 

SHA *

ԉ

LHA
*



U]HF]\ZLVWHJR� SRïXGQLND�� *G\E\ĂP\� PLHOL�
GRNïDGQÈ�GïXJRĂÊ��QLH�E\ïRE\�SRWU]HE\�RNUH�
ĂODÊ�SR]\FML�PHWRGDPL�DVWURQRPLF]Q\PL��=OL�
F]RQD�PXVL�QDP�Z\VWDUF]\Ê��
:\NRQXMÈF� V]NLF�� VWDUDMP\� VLÚ� ]DFKRZDÊ�
SURSRUFMH�PLÚG]\�Z\VWÚSXMÈF\PL�QD�QLP�NÈ�
WDPL��DE\�QLH�]DIDïV]RZDÊ�RVWDWHF]QHJR�RE�
UD]X�V\WXDFML��
:V]\VWNLH� ZVSöïU]ÚGQH� DVWURQRPLF]QH�� MD� 
NLFK� Xĝ\ZDP\� Zb QDZLJDFML�� PLHU]RQH�
Zb SïDV]F]\ěQLH� UöZQLND� DVWURQRPLF]QHJR��
RGPLHU]D� VLÚ� QD� ]DFKöG�� =QDF]\� WR�� ĝH� QD�
SöïNXOL�SöïQRFQHM�]JRGQLH�]bUXFKHP�ZVND]ö�
ZHN�]HJDUD��SDWU]ÈF�RG�VWURQ\�ELHJXQD�
2GF]\WDQ\�]b5RF]QLND�$VWURQRPLF]QHJR *+$�
6ïRñFD�� .VLÚĝ\FD� OXE� SODQHW\� QDQRVLP\� QD�
NöïNR��RGPLHU]DMÈF�RG�*UHHQZLFK�QD�]DFKöG�
Zb V\VWHPLH� RNUÚĝQ\P��:b WHQ� VSRVöE� ]QDM�
GXMHP\� NRïR� JRG]LQQH� �SRïXGQLN��� QD� MDNLP�
FLDïR�QLHELHVNLH�E\ïR�ZbPRPHQFLH�SRPLDUX�
/+$�ļ NÈW�� NWöUHJR�SRV]XNXMHP\��RGPLHU]D�
VLÚ�RG�QDV]HJR�SRïXGQLND�UöZQLHĝ�QD�]DFKöG�
-HĂOL� ]PLHU]\OLĂP\� Z\VRNRĂÊ� JZLD]G\�� SD�
PLÚWDMP\�� ĝH� MHM�ZVSöïU]ÚGQD� ļ� 6+$� ļ� MHVW�
SRGDZDQD� RG� SRïXGQLND� �NRïD� JRG]LQQHJR��
SXQNWX�%DUDQD��$5,(6�� DbQLH�RG�*UHHQZLFK��
3RïRĝHQLH� SXQNWX� %DUDQD�� F]\OL� *+$$5,(6 
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]QDMGXMHP\� QD� OHZ\FK� VWURQDFK� 5RF]QLND��
2GPLHU]DMÈF�QD�V]NLFX�RG�*UHHQZLFK�QD�]D�
FKöG�NÈW�UöZQ\�RGF]\WDQHM�ZDUWRĂFL��QDQLH�
VLHP\�NRïR�JRG]LQQH�SXQNWX�%DUDQD��1DVWÚS�
QLH� PXVLP\� REOLF]\Ê� /+$� JZLD]G\�� ZLG]ÈF�
QD� V]NLFX� Z]DMHPQH� SRïRĝHQLH� ZV]\VWNLFK�
HOHPHQWöZ�� .DĝGD� V\WXDFMD� MHVW� LQQD� Lb ]D�
NDĝG\P� UD]HP� VSRVöE� REOLF]HQLD� /+$� Z\�
QLNQLH�ZSURVW�]bZ\NRQDQHJR�U\VXQNX��

6]NLFH��UöĝQH�GOD�NDĝGHM�NROHMQHM�
V\WXDFML��PDMÈ�QDP�SRND]DÊ�
Z]DMHPQH�SRïRĝHQLH�SRïXGQLND�
*UHHQZLFK��SRïXGQLND�QDV]HM�
GïXJRĂFL�]OLF]RQHM�RUD]�NRïD�
JRG]LQQHJR�FLDïD�QLHELHVNLHJR�

Xĝ\WHJR�GR�SRPLDUX��:bSU]\SDGNX�
SRPLDUX�JZLD]G�Z\VWÈSL�MHV]F]H�
MHGHQ�HOHPHQW��SRïRĝHQLH�SXQNWX�
%DUDQD��=bWDNLHJR�V]NLFX�PRĝHP\�
RGF]\WDÊ�VSRVöE�REOLF]HQLD�/+$��


