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6[BZ�WF�;BNBO

$JTJNMFSJO�IBSFLFUJ�LPOVTVOEB�CVHÇOLÇ�EÇÝÇODFMFSJNJ-
[JO�UBSJIJ�(BMJMFP�WF�/FXUPO�B�EFL�V[BO�S��0OMBSEBO�ÂODF�
JOTBOMBS�CJS�DJTNJO�EPÚBM�IBMJOJO�IBSFLFUTJ[MJL�PMEVÚVOV�
WF� BODBL� CJS� LVWWFU� WFZB� JULJ� UBSBG�OEBO� IBSFLFUF� HF¶J-
MJSTF�EFWJOFDFÚJOJ�TÂZMFZFO�"SJTUPUFMFT�F�JOBO�SMBSE���"ZO��
ÝFLJMEF�BÚ�S�CJS�DJTJN�IBùG�CJS�DJTNF�PSBOMB�EÇOZBZB�EBIB�
GB[MB�¶FLJMFDFÚJ�J¶JO�POVO�EBIB�I�[M��EÇÝFDFÚJ�LBCVM�FEJ-
MJSEJ���

"SJTUPUFMFTDJ�HFMFOFLUF� FWSFOEF�IÇLÇN�TÇSFO�ZBTBMB-
SB� TBG� EÇÝÇODF� ZPMVZMB� VMBÝ�MBCJMFDFÚJOF� EF� JOBO�M�SE���
%PMBZ�T�ZMB� HÂ[MFN� ZPMVZMB� LPOUSPM� FUNFZF� HFSFL� ZPLUV��
"OMBZBDBÚ�O�[� (BMJMFP�ZB� EFL� LJNTF� GBSLM�� BÚ�SM�LUB� DJ-
TJNMFSJO�HFS¶FLUFO�EF�GBSLM��I�[MBSEB�EÇÝÇQ�EÇÝNFEJÚJOJ�
EFOFUMFNF� [BINFUJOJ� HÂTUFSNFEJ�� 3JWBZFUF� HÂSF� (BMJMFP�
"SJTUPUFMFT�JO�JOBOD�O�O�ZBOM�ÝM�Ú�O��ZBOB�ZBU�L�ÇOMÇ�1JTB�
,VMFTJ�OEFO�BÝBÚ�ZB�BÚ�SM�LMBS�BUBSBL�HÂTUFSNJÝ��5BCJJ�CV�
IJL±ZF�CÇZÇL�PMBT�M�LMB�VZEVSNB�BNB�(BMJMFP�OVO�CVOB�
EFOL� CJS� ÝFZ� ZBQU�Ú�� EB� EPÚSV�� 'BSLM�� BÚ�SM�LMBSB� TBIJQ�
UPQMBS�� EÇ[� WF� FÚJNMJ� CJS� ZÇ[FZEF� BÝBÚ�ZB�EPÚSV� ZVWBS-
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MBN�Ý��#VSBEBLJ�EVSVN�EJLFZ�PMBSBL�BÝBÚ��EÇÝFO�BÚ�S�DJ-
TJNMFSJO�EVSVNVZMB�CFO[FSEJS�BODBL�I�[MBS�EBIB�LÇ¶ÇL�
PMEVÚV�J¶JO�HÂ[MFN�ZBQNBZB�EBIB�VZHVOEVS��(BMJMFP�OVO�
ÂM¶ÇN� TPOV¶MBS�� BÚ�SM�LMBS�� OF� PMVSTB� PMTVO� IFS� DJTNJO�
I�[�O�O� BZO�� PSBOEB� BSUU�Ú�O�� HÂTUFSEJ�� ¨SOFÚJO� CJS� UP-
QVO�IFS�PO�NFUSFEF�CJS�NFUSF�BM¶BMBO�CJS�FÚJNMF�HJUNF-
TJOJ�TBÚMBSTBO�[�UPQ�CV�B¶�EB�CJS�TBOJZF�TPOSB�TBOJZFEF�
CJS�NFUSF�I�[MB�IBSFLFU�FEFDFL�JLJ�TBOJZF�TPOSB�TBOJZFEF�
JLJ�NFUSF�I�[MB�EFWBN�FEFDFL�WF�UPQVO�BÚ�SM�Ú��OF�PMVSTB�
PMTVO�CV�CÂZMF�TÇSFDFLUJS��&MCFUUF�LVSÝVOEBO�CJS�BÚ�SM�L�
UÇZEFO�PMBOB�HÂSF�EBIB�I�[M��EÇÝFDFLUJS�BODBL�CVOVO�UFL�
OFEFOJ� UÇZÇO� EÇÝFSLFO� IBWB� EJSFODJ� OFEFOJZMF� ZBWBÝMB-
NBT�E�S�� 'B[MB� IBWB� EJSFODJZMF� LBSÝ�MBÝNBZBO� JLJ� DJTJN�
BU�M�STB�ÂSOFÚJO�JLJ�GBSLM��BÚ�SM�LUB�LVSÝVO�DJTJN�JLJTJ�EF�
BZO��I�[�PSBO�OEB�EÇÝFDFLUJS��)BWBO�O�EPMBZ�T�ZMB�DJTJN-
MFSJ�EÇÝFSLFO�ZBWBÝMBUBDBL�IFSIBOHJ�CJS�ÝFZJO�PMNBE�Ú��BZ�
Ç[FSJOEF�BTUSPOPU�%BWJE�3��4DPUU�CV�UÇZ�WF�LVSÝVO�BÚ�SM�L�
EFOFZJOJ�HFS¶FLMFÝUJSNJÝ�WF�HFS¶FLUFO�IFS�JLJTJOJO�EF�ZFSF�
BZO��[BNBOEB�VMBÝU�LMBS�O��UFTQJU�FUNJÝUJS��

/FXUPO� LFOEJ� IBSFLFU� ZBTBMBS�O�� UFNFMMFOEJSJSLFO�
(BMJMFP�OVO� ÂM¶ÇNMFSJOEFO� GBZEBMBOE��� (BMJMFP�OVO� EF-
OFZMFSJOEF�DJTJN�FÚJNMJ�ZÇ[FZEF�ZVWBSMBO�SLFO�DJTNF�IFQ�
BZO��LVWWFU�	DJTNJO�BÚ�SM�Ú�
�FULJZPS�WF�CVOVO�FULJTJ�EF�I�-
[�O�O�TBCJU�PSBOM��BSUNBT��PMVZPSEV��#V�CJS�LVWWFUJO�HFS-
¶FL�FULJTJOJO�IFS�[BNBO�DJTNJO�I�[�O��BSU�SNBL�PMBDBÚ�O��
EBIB�ÂODF�EÇÝÇOÇMEÇÚÇ�HJCJ�TBEFDF�DJTNJ�IBSFLFUF�HF¶JS-
NFLMF�ZFUJONFEJÚJOJ�HÂTUFSJZPSEV��"ZO��[BNBOEB�CJS�DJ-
TJN�IFSIBOHJ�CJS�LVWWFU�UBSBG�OEBO�IBSFLFUF�HF¶JSJMNFEJ-
ÚJOEF�DJTNJO�EÇ[�CJS�¶J[HJEF�BZO��I�[MB�JMFSMFNFZF�EFWBN�
FEFDFÚJ�BOMBN�OB�EB�HFMJZPSEV��#V�ùLJS�B¶�L�CJS�ÝFLJMEF�
JML�LF[������EF�/FXUPO�VO�1SJODJQJB�.BUIFNBUJDB�T�OEB�
JGBEF�FEJMEJ�WF�CVHÇO�EF�/FXUPO�VO�CJSJODJ�ZBTBT��PMBSBL�
CJMJONFLUFEJS��$JTNF�CBÝMBOH�¶UB�CJS�LVWWFU� FULJEJÚJOEF�
OF�PMBDBÚ��EB�/FXUPO�VO�JLJODJ�ZBTBT�OEB�BOMBU�M�S���#VOB�
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HÂSF�DJTJN�JWNFMFOJS�CBÝLB�CJS�JGBEFZMF�I�[��LVWWFUMF�EPÚ-
SV�PSBOU�M��PMBSBL�EFÚJÝJS��	¨SOFÚJO�LVWWFU�JLJ�LBU�BSUBSTB�
JWNF�EF�JLJ�LBU�BSUBS�
�ÛWNF�DJTNJO�LÇUMFTJ�	ZB�EB�NBEEF�
OJDFMJÚJ
�OF�LBEBS�CÇZÇLTF�P�LBEBS�LÇ¶ÇLUÇS�� 	"ZO��LVW-
WFU�LÇUMFTJ�JLJ�LBU�EBIB�CÇZÇL�CJS�DJTNF�FULJEJÚJOEF�JWNF�
ZBS��ZBS�ZB�EÇÝFS�
�#FO[FS�CJS�ÂSOFÚJ�BSBCBMBSEB�HÂSÇSÇ[��
.PUPS�OF�LBEBS�LVWWFUMJZTF�JWNF�P�ÂM¶ÇEF�CÇZÇLUÇS�BO-
DBL�BSBCB�OF�LBEBS�BÚ�STB�BZO��NPUPS�LPÝVMMBS�OEB�JWNF�
P�ÂM¶ÇEF�LÇ¶ÇL�PMVS��)BSFLFU�ZBTBMBS�OB�FL�PMBSBL�/FXUPO�
BZS�DB�LÇUMF¶FLJN�LVWWFUJOJ�PSUBZB�LPZBO�CJS�ZBTB�LFÝGFU-
NJÝUJS��#VOB�HÂSF�IFS�DJTJN�CJS�EJÚFS�DJTNJ�IFS�CJS�DJTNJO�
LÇUMFTJZMF�PSBOU�M��CJS�LVWWFUMF�¶FLFS��#V�ZÇ[EFO�DJTJNMFS-
EFO�CJSJOJO�	EJZFMJN�LJ�"�DJTNJ
�LÇUMFTJ�JLJZF�LBUMBOE�Ú�O-
EB�JLJ�DJTJN�BSBT�OEBLJ�LVWWFU�JLJ�LBU�EBIB�HÇ¶MÇ�PMBDBL-
U�S�� #VOVO� ¶PL� EB� ÝBÝ�SU�D�� PMNBE�Ú�O�� ÝÂZMF� HÂSFCJMJSJ[��
:FOJ�"�DJTNJOJO�JML�LÇUMFZF�TBIJQ�JLJ�DJTJNEFO�PMVÝUVÚVOV�
EÇÝÇOFMJN��)FS� JLJTJ� EF�#� DJTNJOJ� JML� LVWWFUMF� ¶FLFDFL-
MFSEJS��#V�ZÇ[EFO�"�JMF�#�BSBT�OEBLJ�UPQMBN�LVWWFU�EF�JML�
LVWWFUJO�JLJ�LBU��PMBDBLU�S��%JZFMJN�LJ�DJTJNMFSEFO�CJSJOJO�
LÇUMFTJ�JLJ�LBU�EJÚFSJOJO�LÇUMFTJ�Ç¶�LBU�BSUU��CV�EVSVNEB�
LVWWFU�BMU��LBU�EBIB�GB[MB�PMBDBLU�S��"SU�L�UÇN�DJTJNMFSJO�
BZO��I�[EB�EÇÝNFTJOJO�OFEFOJOJ�BOMBZBCJMJSJ[��"Ú�SM�Ú��JLJ�
LBU�PMBO�CJS�DJTJN�LFOEJTJOJ�BÝBÚ�ZB�¶FLFO�JLJ�LBU�CÇZÇL-
MÇLUF�CJS�LÇUMF¶FLJN�LVWWFUJOF�TBIJQ�PMBDBLU�S�BNB�BZO��
[BNBOEB�LÇUMFTJ� EF� JLJ� LBU� BSUN�Ý� PMBDBLU�S��/FXUPO�VO�
JLJODJ�ZBTBT�OB�HÂSF�CV�JLJ�FULJ�CJSCJSJOJ�UBN�PMBSBL�ZPL�
FEFDFL�EPMBZ�T�ZMB�JWNF�IFS�EVSVNEB�BZO��LBMBDBLU�S��

/FXUPO�VO� LÇUMF¶FLJN� ZBTBT�� BZO�� [BNBOEB� CJ[F� DJ-
TJNMFS� CJSCJSMFSJOEFO� OF� LBEBS� V[BLTB� LÇUMF¶FLJN� LVW-
WFUJOJO� EF� P� LBEBS� LÇ¶ÇL� PMBDBÚ�O�� TÂZMFS�� /FXUPO�VO�
LÇUMF¶FLJN�ZBTBT��VZBS�ODB�CJS�Z�ME�[�O�LÇUMF¶FLJN�LVW-
WFUJOJO�FULJTJ�ZBS��ZBS�ZB�EBIB�ZBL�O�CFO[FS�CJS�Z�ME�[�O�
LÇUMF¶FLJN�LVWWFUJ�FULJTJOJO�EÂSUUF�CJSJOF�FÝJUUJS��#V�ZBTB�
EÇOZBO�O�BZ�O�WF�HF[FHFOMFSJO�ZÂSÇOHFMFSJOJ�PMEVL¶B�CÇ-
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ZÇL�CJS�LFTJOMJLUF�ÂOHÂSNFLUFEJS��:BTB�CJS�Z�ME�[�O�LÇUMF-
¶FLJN�LVWWFUJ� FULJTJOJO�V[BLM�LMB�PSBOU�T�O�O�EBIB�I�[M��
EÇÝUÇÚÇ�WFZB�EBIB�ZBWBÝ�BSUU�Ú��CJS�CJ¶JNEF�PMTBZE��CV�
EVSVNEB�HF[FHFOMFSJO�ZÂSÇOHFMFSJ�FMJQT�ÝFLMJOEF�PMNB[�
ZB�HÇOFÝF�EPÚSV�TBSNBM�CJ¶JN�BMBSBL�ZBLMBÝ�S�ZB�EB�HÇ-
OFÝUFO�V[BLMBÝ�SE���

"SJTUPUFMFT�JMF�(BMJMFP�WF�/FXUPO�VO�ùLJSMFSJ�BSBT�OEB-
LJ�GBSLM�M�L�"SJTUPUFMFT�JO�DJTJNMFSJO�CFMMJ�CJS�LVWWFU�WFZB�
JULJ� UBSBG�OEBO�IBSFLFU� FUUJSJMNFEJL¶F� FZMFNTJ[MJL�EVSV-
NVOEB�LBMNBZ��UFSDJI�FUUJLMFSJOF�JOBONBT�ZE���#V�CBL�ÝMB�
EÇOZBO�O�EB�IBSFLFUTJ[�PMEVÚV�EÇÝÇODFTJOEFZEJ��"ODBL�
/FXUPO�VO�ZBTBMBS�OEBO�¶�LBO�TPOV¶�Â[FM�CJS�FZMFNTJ[MJL�
TUBOEBSE�O�O�WBS�PMNBNBT�ZE���)FN�"�DJTNJOJO�IBSFLFU-
TJ[�#�DJTNJOJOTF�"�DJTNJOF�HÂSF�TBCJU�CJS�I�[MB�IBSFLFU�
FUUJÚJOJ�TÂZMFNFL�IFN�EF�#�DJTNJOJO�IBSFLFUTJ[�"�DJTNJ-
OJO�IBSFLFUMJ�PMEVÚVOV�TÂZMFNFL�NÇNLÇOEÇ��¨SOFÚJO�CJS�
BO� J¶JO� EÇOZBO�O� LFOEJTJOJO� WF� HÇOFÝJO� FUSBG�OEB� EÂO-
NFTJOJ�CJS�LFOBSB�LPZBSTBL�EÇOZBO�O�IBSFLFUTJ[�WF�POVO�
Ç[FSJOEFLJ�CJS� USBNWBZ�O�EPÚV�ZÂOÇOEF�TBBUUF�PUV[�NJM�
I�[MB�IBSFLFU�FUUJÚJOJ�TÂZMFNFL�EF�USBNWBZ�O�IBSFLFUTJ[�
WF�EÇOZBO�O�CBU��ZÂOÇOEF�TBBUUF�PUV[�NJM�I�[MB�IBSFLFU�
FUUJÚJOJ�TÂZMFNFL�EF�NÇNLÇOEÇS��5SBNWBZ�Ç[FSJOEF�IBSF-
LFU�FEFO�DJTJNMFSMF�JMHJMJ�EFOFZMFSJ�ZBQU�Ú�N�[EB�/FXUPO�
ZBTBMBS�O�O�UÇNÇ�HF¶FSMJ�PMVS��¨SOFÚJO�USBNWBZ�Ç[FSJOEF�
NBTB�UFOJTJ�PZOBSTBL�QJOQPO�UPQVOVO�SBZMBS�O�ZBO�OEBLJ�
CJS�NBTBEB�PZOBOE�Ú�OEB�UBCJ�PMEVÚV�BZO��/FXUPO�ZBTB-
MBS�OB�VZVNMV�EBWSBOE�Ú�O��HÂSÇSÇ[��%PMBZ�T�ZMB�IBSFLFU�
FEFOJO�USBNWBZ�N��ZPLTB�EÇOZB�N��PMEVÚVOV�TÂZMFNFOJO�
ZPMV�ZPLUVS��

.VUMBL� CJS� FZMFNTJ[MJL� TUBOEBSE�O�O� ZPLMVÚV� GBSLM��
[BNBOMBSEB�HFS¶FLMFÝFO�JLJ�PMBZ�O�V[BZEB�BZO��LPOVNEB�
HFS¶FLMFÝJQ�HFS¶FLMFÝNFEJLMFSJOJ� UFTQJU� FEFNFNFL�BOMB-
N�OB�HFMJS��¨SOFÚJO�USFOJO�Ç[FSJOEFLJ�QJOQPO�UPQVNV[VO�
NBTBEB� BZO�� ZFSF� CJSFS� TBOJZF� BSBZMB� JLJ� LF[� ¶BSQBSBL�
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EPÚSVEBO�ZVLBS�ZB� WF� BÝBÚ�ZB� TFLUJÚJOJ� WBSTBZBM�N��,F-
OBSEBLJ�CJSJ�J¶JO�JLJ�TFLNF�CJSCJSJOEFO�PO�Ç¶�NFUSF�BSBZMB�
PMNVÝ� HJCJ� HÂSÇOÇS� ¶ÇOLÇ� JLJ� TFLNF� BSBT�OEB� USBNWBZ�
ZFSEFLJ�LJÝJEFO�V[BÚB�EPÚSV�CV�NFTBGFZJ�LBU�FUNJÝ�PMB-
DBLU�S��

.VUMBL�FZMFNTJ[MJÚJO�WBS�PMNBZ�Ý��CJS�PMBZB�CV�ZÇ[EFO�
"SJTUPUFMFT�JO� JOBOE�Ú�� Ç[FSF� V[BZEB�NVUMBL� CJS� LPOVN�
WFSJMFNFZFDFÚJ� BOMBN�OB� HFMJS�� 0MBZMBS�O� LPOVNMBS�� WF�
PMBZMBS�BSBT�OEBLJ�NFTBGFMFS�USBNWBZEBLJ�CJS�JOTBO�J¶JO�
GBSLM��ZFSEFLJ�CJS�JOTBO�J¶JO�GBSLM��PMBDBLU�S�WF�CJS�JOTBO�O�
LPOVNVOV�EJÚFSJOF�UFSDJI�FUNFOJO�HFSFÚJ�EF�ZPLUVS��

/FXUPO�PMEVL¶B�LBZH�MBO�S�¶ÇOLÇ�CBITFUUJÚJNJ[�NVU-
MBL�LPOVNVO�WFZB�ZBZH�O�UBCJSMF�NVUMBL�V[BZ�O�ZPLMVÚV�
NVUMBL�5BOS��O�O�WBSM�Ú��ùLSJZMF�VZVNMV�EFÚJMEJS��(FS¶FL-
UFO�EF�/FXUPO�LFOEJ�ZBTBMBS�OEBO�¶�LBS�MBCJMNFTJOF�LBS-
Ý�O�NVUMBL�V[BZ�O�ZPLMVÚVOV�LBCVM�FUNFZJ�SFEEFUNJÝUJS��
#V�JSSBTZPOFM�JOBOD��ZÇ[ÇOEFO�CJS¶PL�LJÝJ�UBSBG�OEBO�BÚ�S�
FMFÝUJSJMFSF�VÚSBS��&MFÝUJSFOMFS�J¶FSJTJOEF�FO�EJLLBU�¶FLFO-
MFSEFO�CJSJ�UÇN�NBEEJ�OFTOFMFSJO�V[BZ�O�WF�[BNBO�O�CJS�
HÂ[�ZBO�MNBT�OEBO�JCBSFU�PMEVÚVOB�JOBOBO�GFMTFGFDJ�QJT-
LPQPT�#FSLFMFZ�EJS��OMÇ�%S��+PIOTPO�B�#FSLFMFZ�JO�HÂSÇ-
ÝÇOF�OF�EFEJÚJ�TPSVMEVÚVOEB�g#VOV�CÂZMF�¶ÇSÇUFCJMJSJN�q�
EJZF�CBÚ�SBSBL�ZFSEFLJ�CÇZÇL�CJS�UBÝB�UFLNFZJ�CBTBS��

"SJTUPUFMFT� EF� /FXUPO� EB� NVUMBL� [BNBOB� JOBONBL-
UBZE�MBS��#BÝLB�CJS�EFZJÝMF�JLJ�PMBZ�BSBT�OEBLJ�[BNBO�BSB-
M�Ú�O�O�B¶�L�CJS�CJ¶JNEF�ÂM¶ÇMFCJMFDFÚJOF�WF�CV�[BNBO�O�
JZJ�CJS�TBBU�LVMMBONB�LPÝVMVZMB�LJN�ÂM¶FSTF�ÂM¶TÇO�BZO��
PMBDBÚ�OB� JOBONBLUBZE�MBS�� ;BNBO� V[BZEBO� UBNBNFO�
BZS�� WF� CBÚ�NT�[E��� �PÚV� JOTBO�O� TBÚEVZVMV� ZBLMBÝ�NMB�
CFOJNTFEJÚJ�EF�CV�PMVSEV��"ODBL�V[BZ�WF�[BNBO�IBLL�O-
EBLJ�ùLJSMFSJNJ[J�EFÚJÝUJSNFL�EVSVNVOEB�LBME�L��)FS�OF�
LBEBS�HÂSÇOÇN�JUJCBS�ZMB�TBÚEVZVMV�HÂSÇÝMFSJNJ[�CJ[MFS�
FMNBMBSMB� WFZB� HÂSFDF� ZBWBÝ� IBSFLFU� FEFO� HF[FHFOMFSMF�
VÚSBÝ�SLFO�HBZFU�HÇ[FM�JÝ�HÂSTF�EF��Ý�L�I�[�OEB�WFZB��Ý�L�
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I�[�OB�ZBL�O�I�[MBSEB�IBSFLFU�FEFO�ÝFZMFSEF�IJ¶CJS�JÝF�ZB-
SBN�ZPSMBS��

*Ý�Ú�O�TPOMV�BODBL�¶PL�ZÇLTFL�CJS�I�[MB�IBSFLFU�FUUJ-
ÚJ�HFS¶FÚJ�JML�PMBSBL������Z�M�OEB�%BOJNBSLBM��BTUSPOPN�
0MF� $ISJTUFOTFO� 3PFNFS� UBSBG�OEBO� LFÝGFEJMEJ�� 3PFNFS�
+ÇQJUFS�JO�VZEVMBS�O�O�TBCJU�CJS�I�[MB�EÂONFMFSJ�CFLMFOUJ-
TJZMF�VZVNMV�PMBSBL�+ÇQJUFS�JO�BSLBT�OEBO�HF¶FSFL�HÂMHF-
EF�LBMNB�TBZ�MBS�O�O�FÝJU�BSBM�LM��PMNBE�Ú�O��HÂ[MFNMFEJ��
%ÇOZB� WF� +ÇQJUFS� HÇOFÝJO� ZÂSÇOHFTJOEF� IBSFLFU� FUUJL¶F�
BSBMBS�OEBLJ�V[BLM�L�EB�EFÚJÝNFLUFZEJ��3PFNFS�+ÇQJUFS�JO�
VZEV�UVUVMNBMBS�O�O�CJ[�+ÇQJUFS�EFO�OF�LBEBS�V[BLTBL�P�
LBEBS� HF¶� HÂSÇOEÇÚÇOÇ� GBSL� FUUJ�� #VOVO� OFEFOJOJO� VZ-
EVMBS�O��Ý�Ú�O�O�V[BLUBZLFO�CJ[F�VMBÝNBT�O�O�EBIB�V[VO�
TÇSNFTJ�PMBCJMFDFÚJOJ�PSUBZB�BUU���"ODBL�EÇOZB�JMF�+ÇQJUFS�
BSBT�OEBLJ�V[BLM�L�EFÚJÝJNJOF�JMJÝLJO�ZBQU�Ú��ÂM¶ÇNMFSJO�
LFTJO� PMEVÚV� TÂZMFOFNF[EJ� EPMBZ�T�ZMB� CVHÇO� TBOJZFEF�
ZBLMBÝ�L���������LN�EFÚFSJOJ�ÂM¶NFNJ[F�LBSÝ�O�POVO��Ý�L�
I�[��IFTBC��TBOJZFEF���������LJMPNFUSFZEJ��)FS�ÝFZF�LBS-
Ý�O�3PFNFS�JO�TBEFDF��Ý�Ú�O�TPOMV�CJS�I�[MB�IBSFLFU�FUUJ-
ÚJOJ�LBO�UMBNBLMB�LBMNBZ�Q�CV�I�[��ZBLMBÝ�L�CJS�IFTBQMB�
ÂM¶NFZJ�EF�CFDFSFCJMNFTJ�PMBÚBOÇTUÇ�CJS�CBÝBS�ZE���IFN�
EF� CVOV�/FXUPO�VO� 1SJODJQJB�.BUIFNBUJDB�T�� CBT�MNB-
EBO�PO�CJS�Z�M�ÂODF�ZBQU�Ú�O��HÂ[�ÂOÇOF�BMNBM�Z�[���

*Ý�Ú�O� ZBZ�M�N�OB� JMJÝLJO� CÇUÇOTFM� CJS� LVSBN�O� PSUB-
ZB� ¶�LNBT�� J¶JO������Z�M�OEB� ÛOHJMJ[�ù[JL¶J� +BNFT�$MFSL�
.BYXFMM��O� P� EÂOFNF� EFL� FMFLUSJL� WF�NBOZFUJ[NB� LVW-
WFUMFSJOJ�CFUJNMFNFL�J¶JO�LVMMBO�MBO�L�TNJ�LVSBNMBS��CJS-
MFÝUJSNFZJ� CBÝBSNBT�OB� EFL� CFLMFNFL� [PSVOEB� LBME�L��
.BYXFMM�JO�EFOLMFNMFSJ�CJSMFÝJL�FMFLUSPNBOZFUJL�BMBOEB�
EBMHBZB� CFO[FZFO� TBQNBMBS�O� PMBCJMFDFÚJOJ� WF� CVOMBS�O�
CJS� HÂMEFLJ� EBMHBMBONBMBS� HJCJ� TBCJU� CJS� I�[EB� IBSFLFU�
FEFCJMFDFÚJOJ�ÂOHÂSÇZPSEV��#V�EBMHBMBS�O�EBMHB�CPZV�	CJS�
EBMHBO�O�UFQF�OPLUBT�� JMF�EJÚFSJOJO�UFQF�OPLUBT��BSBT�O-
EBLJ�V[BLM�L
�CJS�NFUSF�WFZB�EBIB�GB[MBZTB�CVOMBSB�CV-



UZAY VE ZAMAN

35

HÇO�WFSEJÚJNJ[� JTJNMF�SBEZP�EBMHBMBS��EFOJS�� �%BIB�L�TB�
EBMHB�CPZMBS��JTF�NJLSPEBMHBMBS�	CJSLB¶�TBOUJNFUSF
�WFZB�
L�[�MBMU��	CJS�TBOUJNFUSFOJO�PO�CJOEF�CJSJOEFO�LÇ¶ÇL
�PMB-
SBL�CJMJOJSMFS��(ÂSÇOÇS��Ý�L�TBEFDF�CJS�TBOUJNFUSFOJO�L�SL�
JMB�TFLTFO�NJMZPOEB�CJSJ�BSBT�OEB�CJS�EBMHB�CPZVOB�TB-
IJQUJS��#VOEBO�EB�L�TB�EBMHB�CPZMBS��PMBSBL�JTF�NPSÂUFTJ�
9��Ý�OMBS��WF�HBNB��Ý�OMBS�O�O�WBSM�Ú��CJMJONFLUFEJS��

.BYXFMM�JO�LVSBN��SBEZP�WFZB��Ý�L�EBMHBMBS�O�O�CFMJSMJ�
CJS�TBCJU�I�[MB�IBSFLFU�FUNFMFSJ�HFSFLUJÚJOJ�ÂOHÂSÇZPSEV��
"ODBL� /FXUPO�VO� LVSBN�� NVUMBL� FZMFNTJ[MJL� ùLSJOEFO�
LVSUVMNBZ��TBÚMBE�Ú�OB�HÂSF�FÚFS��Ý�L�TBCJU�CJS�I�[MB�IB-
SFLFU�FUNFL�[PSVOEBZTB�CV�EVSVNEB�CV�TBCJU�I�[�O�OFZF�
HÂSF� ÂM¶ÇMFDFÚJOJO� TPSVMNBT�� NÇNLÇOEÇS�� #V� ZÇ[EFO�
gFUFSq� ZB� EB�gFTJSq� EFOFO� CJS�NBEEFOJO� IFS� ZFSEF� IBUUB�
gCPÝq� V[BZEB� CJMF� CVMVOEVÚVOV� WBSTBZNBL� HFSFLNJÝUJS��
*Ý�L� EBMHBMBS�O�O� U�QL�� TFT� EBMHBMBS�O�O� IBWB� J¶FSJTJOEF�
IBSFLFU�FUNFTJ�HJCJ�CV�FTJSJO�J¶FSJTJOEF�IBSFLFU�FUNFTJ�WF�
CV�TBZFEF�I�[MBS�O�O�EB�FTJSF�HÂSF�PMNBT��HFSFLNFLUFZEJ��
#ÂZMFDF� FTJSF� HÂSFMJ� IBSFLFU� FEFO� GBSLM�� HÂ[MFNDJMFS� �Ý�-
Ú�O�LFOEJ�Ç[FSMFSJOF�GBSLM��I�[MBSEB�HFMEJÚJOJ�HÂSFDFL�GB-
LBU��Ý�Ú�O�FTJSF�HÂSF�I�[��TBCJU�LBMBCJMFDFLUJ��#V�EVSVNEB�
EÇOZB�FTJS�J¶FSJTJOEF�LFOEJ�ZÂSÇOHFTJOJ�J[MFZFSFL�HÇOFÝJO�
FUSBG�OEB� EÂOFSLFO� EÇOZBO�O� FTJS� J¶FSJTJOEFLJ� IBSFLF-
UJ�ZÂOÇOEF�	CJ[��Ý�Ú�O�LBZOBÚ�OB�EPÚSV�IBSFLFU�FEFSLFO
�
ÂM¶ÇMFO� �Ý�L� I�[�O�O� CV� IBSFLFUJO� EJL� B¶�MBS�OEBLJ� 	CJ[�
�Ý�Ú�O�LBZOBÚ�OB�EPÚSV�IBSFLFU�FUNJZPSLFO
�ÂM¶ÇMFO��Ý�L�
I�[�OEBO�EBIB�CÇZÇL�PMNBT��HFSFLJS�������Z�M�OEB�"MCFSU�
.JDIFMTPO�	EBIB�TPOSB�/PCFM�ù[JL�ÂEÇMÇOF�MBZ�L�HÂSÇMFO�
JML�"NFSJLBM��PMBDBLU�S
�WF�&EXBSE�.PSMFZ�$MFWFMBOE�EB-
LJ�$BTF�4DIPPM�PG�"QQMJFE�4DJFODF�UB�<6ZHVMBNBM��#JMJNMFS�
0LVMV>�¶PL�EJLLBUMJ�CJS�EFOFZ�HFS¶FLMFÝUJSEJMFS��%ÇOZBO�O�
IBSFLFU�ZÂOÇOEFLJ� �Ý�L�I�[�� JMF�EÇOZBO�O�IBSFLFUJOF�EJL�
B¶�MBSEBLJ� �Ý�L�I�[�O��LBSÝ�MBÝU�SE�MBS��#ÇZÇL�CJS� ÝBÝL�O-
M�LMB�IFS�JLJTJOJO�EF�BZO��PMEVÚV�TPOVDVOB�VMBÝU�MBS��
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.JDIFMTPO�.PSMFZ�EFOFZJOJO�TPOVDVOV�FTJSJO�J¶FSJTJO-
EFO� HF¶FSLFO� OFTOFMFSJO� CÇ[ÇÝNFTJ� WF� TBBUMFSJO� ZBWBÝ-
MBNBT�� ZPMVOEBO� HJEFSFL� B¶�LMBNBL� J¶JO� ����� JMF� �����
BSBT�OEB�J¶MFSJOEFO�FO�EJLLBU�¶FLFOJ�%BOJNBSLBM��ù[JL¶J�
)FOESJL�-PSFOU[�UBSBG�OEBO�IBZBUB�HF¶JSJMFO�CJS�EJ[J�HJSJ-
ÝJNEF�CVMVOVMEV��"ODBL������Z�M�OEBLJ�ÇOMÇ�NBLBMFTJOEF�
P�HÇOF�EFL�ÛTWJ¶SF�QBUFOU�CÇSPTVOEB�BE��TBO��EVZVMNBE�L�
CJS�NFNVS�PMBO�"MCFSU�&JOTUFJO�UÇN�CV�FTJS�ùLSJOJO�BT-
M�OEB�NVUMBL�[BNBO�ùLSJOJ�UFSL�FUNFZJ�HÂ[F�BME�Ú�O�[EB�
UBNBN�ZMB� HFSFLTJ[� PMEVÚVOV� TÂZMFEJ�� #FO[FS� CJS� HÂSÇÝ�
POEBO�CJSLB¶�IBGUB�TPOSB�ÇOMÇ�'SBOT�[�NBUFNBUJL¶J�)FO-
SJ�1PJODBSé�EFO�HFMEJ��&JOTUFJO��O�HFSFL¶FMFSJ�TPSVOV�NB-
UFNBUJLTFM�ZÂOEFO�FMF�BMBO�1PJODBS·�OJOLJMFSF�HÂSF�ù[JÚF�
EBIB� ZBL�OE���:FOJ� LVSBN�O� TBIJCJ� PMNB� POVSV� HFOFMEF�
&JOTUFJO�B�BUGFEJMJS�BODBL�1PJODBS·�EF�CV�LVSBN�O�ÂOFNMJ�
CJS�CÂMÇNÇOF�BE�O�O�FLMFONFTJZMF�BO�M�S��

(ÂSFMJMJL� LVSBN�� PMBSBL� BEMBOE�S�MBO� CV� LVSBN�O� UF-
NFM�QPTUÇMBT�� CJMJNJO� ZBTBMBS�O�O� TFSCFTU� IBSFLFU� FEFO�
UÇN�HÂ[MFNDJMFS�J¶JO�I�[MBS��OF�PMVSTB�PMTVO�BZO��PMNBT��
HFSFLUJÚJEJS��/FXUPO�VO�IBSFLFU�ZBTBMBS�OEB�PMBO�CV�ùLJS�
ÝJNEJ�.BYXFMM�JO�LVSBN�O��WF��Ý�L�I�[�O��EB�LBQTBZBDBL�
ÝFLJMEF�HFOJÝMFUJMNFLUFZEJ��5ÇN�HÂ[MFNDJMFS�OF�I�[MB�IB-
SFLFU�FEFSMFSTF�FUTJOMFS��Ý�L�I�[�O��BZO��ÂM¶NFMJEJSMFS��#V�
CBTJU�ùLSJO�¶�Ú�S�B¶�D��TPOV¶MBS��WBSE�S��#VOMBSEBO�NVI-
UFNFMFO� FO�CJMJOFOJ�&JOTUFJO��O�ÇOMÇ�EFOLMFNJ�&�ND2�EF�
Â[FUMFOFO�LÇUMF�JMF�FOFSKJOJO�EFOLMJÚJ�WF�IJ¶CJS�ÝFZJO��Ý�L�
I�[�OEBO� EBIB� I�[M�� IBSFLFU� FEFNFZFDFÚJEJS�� &OFSKJ� JMF�
LÇUMFOJO� EFOLMJÚJ� OFEFOJZMF� CJS� OFTOFOJO� IBSFLFUJ� TBZF-
TJOEF� TBIJQ� PMEVÚV� FOFSKJ� LÇUMFTJOF� FLMFOFDFLUJS��#BÝLB�
CJS� EFZJÝMF� CV� I�[�O�� BSUU�SNBZ�� EBIB� [PS� IBMF� HFUJSF-
DFLUJS��"TM�OB� CBL�M�STB� CV� FULJ� TBEFDF� �Ý�L� I�[�OB� ZBL�O�
I�[MBSEB� IBSFLFU� FEFO� OFTOFMFS� J¶JO� ÂOFN� UBÝ�NBLUBE�S��
¨SOFÚJO� �Ý�L� I�[�O�O� ZÇ[EF� ���VOEB� CJS� OFTOFOJO� LÇUMF-
TJ�OPSNBMEFO�TBEFDF�ZÇ[EF����PSBO�OEB�GB[MBE�S�BODBL�
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�Ý�L�I�[�O�O�ZÇ[EF�����OEB�BZO��OFTOF�OPSNBM�LÇUMFTJOJO�
JLJ�LBU�OB�VMBÝ�S��#JS�OFTOF� �Ý�L�I�[�OB�ZBLMBÝU�L¶B�LÇU-
MFTJ�IFS�[BNBOLJOEFO�EBIB�GB[MB�BSUBS�EPMBZ�T�ZMB�EBIB�
GB[MB�I�[MBONBT�� J¶JO�HJEFSFL�EBIB� GB[MB�FOFSKJ�HFSFLJS��
/FTOF� HFS¶FLUF� BTMB� �Ý�L� I�[�OB� VMBÝBNB[� ¶ÇOLÇ�VMBÝ-
U�Ú�OEB�LÇUMFTJOJO�EF�TPOTV[�PMNBT��HFSFLJS�WF�LÇUMF�JMF�
FOFSKJ�EFOLMJÚJ�HFSFÚJ�EF�CV�OPLUBZB�VMBÝNBT��J¶JO�TPO-
TV[�NJLUBSEB�FOFSKJ�HFSFLJS��#V�OFEFOMF�OPSNBM�OFTOFMFS�
HÂSFMJMJL� UBSBG�OEBO� �Ý�L� I�[�OEBO� EBIB� ZBWBÝ� I�[MBSEB�
IBSFLFU�FUNFZF�NBILÆN�FEJMNJÝMFSEJS��4BEFDF��Ý�L�WFZB�
J¶TFM�LÇUMFTJ�PMNBZBO�EJÚFS�EBMHBMBS��Ý�L�I�[�OEB�IBSFLFU�
FEFCJMJSMFS��

(ÂSFMJMJÚJO�CJS�EJÚFS�¶BSQ�D��TPOVDV�EB�CJ[JN�V[BZ�WF�
[BNBO�IBLL�OEBLJ�ùLJSMFSJNJ[J�LÂLUFO�EFÚJÝUJSNJÝ�PMNB-
T�E�S��/FXUPO�VO�LVSBN�OEB�CJS� �Ý�L� TJOZBMJ�CJS� ZFSEFO�
CBÝLB�CJS�ZFSF�ZPMMBOE�Ú�OEB�GBSLM��HÂ[MFNDJMFS�CV�TFZB-
IBUJO�HFS¶FLMFÝUJÚJ�[BNBO�LPOVTVOEB�IFNùLJS�PMNBLUB�
HÇ¶MÇL�¶FLNF[MFS�	[BNBO�NVUMBL�PMEVÚV�J¶JO
�BNB��Ý�Ú�O�
OF�LBEBS�V[BÚB�HJUUJÚJ�LPOVTVOEB�IFS�[BNBO�BZO��ùLJSEF�
PMNB[MBS�	V[BZ�NVUMBL�PMNBE�Ú��J¶JO
��*Ý�Ú�O�I�[��BME�Ú��
NFTBGF�CÂMÇ�LVMMBOE�Ú��TÇSF�PMEVÚV�J¶JO�GBSLM��HÂ[MFN-
DJMFS�GBSLM���Ý�L�I�[MBS��ÂM¶FDFLMFSEJS��¨UF�ZBOEBO�HÂSFMJ-
MJLUF� UÇN�HÂ[MFNDJMFS� �Ý�Ú�O� IBOHJ� I�[EB�IBSFLFU� FUUJÚJ�
LPOVTVOEB�IFNùLJS�PMNBL�[PSVOEBE�S��"ODBL�IBMFO��Ý�-
Ú�O�LBUFUUJÚJ�NFTBGF�LPOVTVOEB�BZO��ùLJSEF�EFÚJMEJSMFS�
EPMBZ�T�ZMB� ÝJNEJ� HF¶FO� TÇSF� LPOVTVOEB�EB� BOMBÝBNB-
N�Ý�PMNBMBS��HFSFLJS��<(F¶FO�TÇSF�	HÂ[MFNDJMFSJO�Ç[FSJO-
EF�BOMBÝBNBE�Ú�
��Ý�Ú�O�LBUFUUJÚJ�NFTBGF�CÂMÇ�	HÂ[MFNDJ-
MFSJO�BOMBÝU�Ú�
��Ý�Ú�O�I�[�E�S�>�#BÝLB�CJS�EFZJÝMF�HÂSFMJMJL�
LVSBN��NVUMBL�[BNBO�ùLSJOF�TPO�WFSNFLUFEJS��)FS�HÂ[-
MFNDJOJO�ZBO�OEB� UBÝ�E�Ú��CJS�TBBU� UBSBG�OEBO�LBZEFEJ-
MFO�LFOEJ��Ý�L�ÂM¶ÇNÇOF�TBIJQ�PMNBL�[PSVOEB�PMEVÚV�WF�
GBSLM��HÂ[MFNDJMFSJO�UBÝ�E�Ú��Â[EFÝ�TBBUMFSJO�BZO��TPOVDV�
WFSNFMFSJOJO�HFSFLNFEJÚJ�TPOVDV�¶�LNBLUBE�S��
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(Â[MFNDJMFSJO�IFS�CJSJ�CJS��Ý�L�TJOZBMJ�WFZB�SBEZP�EBM-
HBT��HÂOEFSNF�ZPMVZMB�HFS¶FLMFÝFO�CJS�PMBZ�O�OFSFEF�WF�
OF�[BNBO�PMEVÚVOV�TÂZMFNFL�J¶JO�CJSFS�SBEBS�LVMMBOB-
CJMJS��0MBZ�FTOBT�OEB�TJOZBMJO�CJS�CÂMÇNÇ�HFSJ�ZBOT�S�WF�
HÂ[MFNDJ� ZBOT�NBO�O� LFOEJTJOF� VMBÝU�Ú�� [BNBO�� ÂM¶FS��
#ÂZMFDF� PMBZ�O� [BNBO�O�O� TJOZBMJO� HÂOEFSJMNF� [BNBO��
JMF� ZBOT�NBO�O� HÂ[MFNDJZF� VMBÝU�Ú�� [BNBO�O� BSBT�OEB-
LJ� PSUBEB� PMEVÚV� TÂZMFOFCJMJS�� 0MBZ�O� V[BLM�Ú�� HJU�HFM�
EBIJM�UÇN�ZPMDVMVÚVO�UVUUVÚV�[BNBO�O�ZBS�T��¶BSQ���Ý�L�
I�[�E�S�� 	"OMBUU�Ú�N�[� CV� PMBZ� V[BZEB� UFL� CJS� OPLUBEB�
WF� [BNBOEB�CFMJSMJ�CJS�OPLUBEB�HFS¶FLMFÝNFLUFEJS�
� ÜF-
LJM�����EF�HÂTUFSJMFO�TÂ[�LPOVTV�ùLJS�CJS�V[BZ[BNBO�EJ-
ZBHSBN�� ÂSOFÚJEJS�� #V� ZPMV� J[MFZFSFL� CJSCJSMFSJOF� HÂSF-
MJ� IBSFLFU� FEFO� HÂ[MFNDJMFS� BZO�� PMBZB� GBSLM�� [BNBOMBS�
WF�LPOVNMBS�BUGFEFSMFS��Û¶MFSJOEFO�Â[FM�CJS�HÂ[MFNDJOJO�
EJÚFSMFSJOF�HÂSF�EBIB�EPÚSV�ÂM¶ÇN�ZBQU�Ú��TÂZMFOFNF[�
BODBL�ÂM¶ÇNMFSJO�IFQTJ�CJSCJSJZMF�CBÚMBOU�M�E�S��(Â[MFN-
DJMFSJO� IFS� CJSJ� EJÚFS� HÂ[MFNDJOJO� HÂSFMJ� I�[�O�� CJMNFL�
ÝBSU�ZMB�CJS�CBÝLB�HÂ[MFNDJOJO�CJS�PMBZB�IBOHJ�[BNBO�WF�
LPOVNV�BUGFEFDFÚJOJ�UBN�PMBSBL�UFTQJU�FEFCJMJS��

(ÇOÇNÇ[EF� V[BLM�LMBS�� LFTJO� PMBSBL� ÂM¶NFL� J¶JO� EF�
CV� ZÂOUFNJ� LVMMBO�ZPSV[�� #VOVO� OFEFOJ� [BNBO�� V[VO-
MVÚB� HÂSF� EBIB� LFTJO� CJS� CJ¶JNEF� ÂM¶FCJMJZPS� PMNBN�[��
(FS¶FLUFO�EF�CJS�NFUSF�CVHÇO�TF[ZVN�TBBUJZMF�ÂM¶ÇMFO�
�Ý�Ú�O���������������������TBOJZFEF�LBUFUUJÚJ�V[BLM�L�
PMBSBL� UBO�NMBO�ZPS�� 	#V� UVIBG� TBZ�O�O�LVMMBO�MNBT�O�O�
OFEFOJ�1BSJT�UF�UVUVMBO�Â[FM�CJS�QMBUJO�¶VCVÚVO�Ç[FSJO-
EFLJ�JLJ�¶J[HJ�BSBT�OEBLJ�V[BLM�LMB�JGBEF�FEJMFO�NFUSFOJO�
UBSJITFM�UBO�N�OB�LBSÝ�M�L�HFMNFTJEJS�
�#V�BOMBNEB�ZFOJ�
WF�EBIB�VZHVO�CJS�V[VOMVL�CJSJNJ�PMBSBL��Ý�L�TBOJZFTJ-
OJ�LVMMBONBN�[�EB�NÇNLÇO��*Ý�L�TBOJZFTJ��Ý�Ú�O�CJS�TB-
OJZFEF� LBUFUUJÚJ� V[BLM�L� PMBSBL� UBO�NMBO�ZPS�� (ÂSFMJMJL�
LVSBN�OEB�CVHÇO�V[BLM�Ú��[BNBO�WF��Ý�L�I�[��DJOTJOEFO�
UBO�NM�ZPSV[� EPMBZ�T�ZMB� CVOVO� PUPNBUJL� CJS� TPOVDV�
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PMBSBL�IFS�HÂ[MFNDJ��Ý�Ú��BZO��I�[EB�PMBDBL�ÝFLJMEF�ÂM¶Ç-
ZPS� 	UBO�N�HFSFÚJ���������������������TBOJZF�CBÝ�OB�
CJS�NFUSF
��.JDIFMTPO�.PSMFZ�EFOFZJOJO�HÂTUFSEJÚJ�Ç[FSF�
WBSM�Ú��UFTQJU�FEJMFNFZFO�CJS�FTJS�ùLSJOJ�EFWSFZF�TPLNB-
O�O�HFSFÚJ�EF�LBMN�ZPS��"ODBL�HÂSFMJMJL�LVSBN��CJ[J�V[BZ�
WF�[BNBO�IBLL�OEB�TBIJQ�PMEVÚVNV[�ùLJSMFSJ�UFNFMEFO�
EFÚJÝUJSNFNJ[� ZÂOÇOEF� [PSMVZPS�� ;BNBO�O�V[BZEBO� UB-
NBN�ZMB�BZS��WF�CBÚ�NT�[�PMNBE�Ú�O��POVOMB�CJSMFÝFSFL�
V[BZ[BNBO�EFOJMFO�CJS�OFTOFZJ�CJ¶JNMFOEJSEJÚJOJ�LBCVM�
FUNFNJ[�HFSFLJZPS��

Radar sinyali algılanıyor

To
pl
am

 z
am

an Yarı zaman

Radar sinyali yollanıyor

Gözlemciden uzaklık

Radar sinyali 
geri yansıyor

AY

ZA
M
AN

ÜFLJM�����;BNBO�EJLFZ�HÂ[MFNDJEFO�V[BLM�L�ZBUBZ�PMBSBL�HÂTUFSJMNJÝUJS��
4PMEBLJ� EJLFZ� ¶J[HJ� HÂ[MFNDJOJO� V[BZ� WF� [BNBOEB� HF¶UJÚJ� ZPMEVS�� *Ý�L�
�Ý�OMBS�O�O�PMBZB�HJEJÝ�WF�PMBZEBO�HFMJÝ�ZPMMBS��LÂÝFHFO�¶J[HJMFSEJS�
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�PÚVNV[�V[BZEB�CJS�OPLUBO�O�LPOVNVOV�Ç¶�TBZ��veya 
LPPSEJOBU� BSBD�M�Ú�ZMB� UBSJG� FEFCJMEJÚJNJ[J� CJMJSJ[�� ¨SOF-
ÚJO�PEBO�O�J¶FSJTJOEFLJ�CJS�OPLUBO�O�PEBO�O�CJS�EVWBS�O-
EBO�JLJ�NFUSF�EJÚFS�EVWBS�OEBO�CJS�NFUSF�LPSJEPSEBO�EB�
CJS�CV¶VL�NFUSF�V[BLUB�PMEVÚVOV�TÂZMFZFCJMJSJ[��#FO[FS�
CJ¶JNEF�CJS�OPLUBO�O�CFMJSMJ�CJS�FOMFNEF�CFMJSMJ�CJS�CPZ-
MBNEB�WF�CFMJSMJ�CJS� SBL�NEB�PMEVÚVOV�TÂZMFSJ[�� ÛTUFZFO�
JTUFEJÚJ�Ç¶�VZHVO�LPPSEJOBU��LVMMBONBLUB�Â[HÇSEÇS�UBCJJ�
HF¶FSMJMJL�BSBM�LMBS�O�O�T�O�SM��PMEVÚVOV�VOVUNBNBL�LBZ-
E�ZMB��"Z�O�LPOVNVOV�1JDDBEJMMZ�.FZEBO�O�O�ÝV�LBEBS�NJM�
LV[FZJOEF�ÝV�LBEBS�NJM�CBU�T�OEB�WF�EFOJ[�TFWJZFTJOJO�ÝV�
LBEBS�NFUSF�ÇTUÇOEF�EJZF�UBSJG�FUNFL�VZHVO�PMNB[�FMCFU-
UF��#VOVO�ZFSJOF�HÇOFÝUFO�V[BLM�Ú��HF[FHFOMFSJO�ZÂSÇO-
HFMFSJOJO�PMVÝUVSEVÚV�EÇ[MFNEFO�V[BLM�Ú��WF�BZ��HÇOFÝF�
CBÚMBZBO�EPÚSV� JMF�HÇOFÝJ�ZBL�OEBLJ�CJS�Z�ME�[B�ÂSOFÚJO�
"MGB�$FOUBVSJ�ZF�CBÚMBZBO�EPÚSV�BSBT�OEBLJ�B¶��DJOTJOEFO�
UBO�NMBZBCJMJSJ[��(BMBLTJNJ[EFLJ�HÇOFÝJO�LPOVNVOV�WFZB�
ZFSFM�HBMBLTJ�HSVCV�J¶JOEFLJ�HBMBLTJNJ[JO�LPOVNVOV�UB-
O�NMBNB�B¶�T�OEBOTB�CV�LPPSEJOBUMBS�CJMF� GB[MB� JÝJNJ[F�
ZBSBNB[��"TM�OB�CBLBSTBO�[�CÇUÇO�FWSFOJ�CJSCJSJOJO�Ç[F-
SJOF�CJOFO�QBS¶BMBS�O�CJS�EFSMFNFTJ�DJOTJOEFO�UBSJG�FUNF-
NJ[�EF�NÇNLÇO��)FS�CJS�QBS¶BEB�CJS�OPLUBO�O�LPOVNVOV�
CFMJSUNFL� J¶JO� GBSLM�� Ç¶MÇ� LPPSEJOBU� LÇNFMFSJ� LVMMBO�MB-
CJMJS��

#JS�PMBZ�V[BZEB�CFMJSMJ�CJS�OPLUBEB�WF�CFMJSMJ�CJS� [B-
NBOEB�HFS¶FLMFÝFO�CJS�ÝFZEJS��#JS�PMBZ��EÂSU�TBZ��WFZB�LP-
PSEJOBUMB� CFMJSUFCJMJSJ[�� ,PPSEJOBUMBS�O� TF¶JNJOJO� JTUFÚF�
CBÚM�� PMEVÚVOV� UFLSBS� CFMJSUFMJN�� JZJ� UBO�NMBON�Ý� IFS-
IBOHJ�Ç¶�V[BNTBM�LPPSEJOBU�WF�IFSIBOHJ�CJS�[BNBO�ÂM¶Ç-
UÇ�LVMMBO�MBCJMJS��(ÂSFMJMJLUF�V[BZ�WF�[BNBO�LPPSEJOBUMBS��
BSBT�OEB�HFS¶FL�CJS�BZS�N�TÂ[�LPOVTV�EFÚJMEJS��BZO��ÝF-
LJMEF� JLJ� V[BZ�LPPSEJOBU�� BSBT�OEB�EB�IFSIBOHJ�CJS� GBSL�
ZPLUVS��:FOJ� CJS� LPPSEJOBU� LÇNFTJ� TF¶JNJ� ZBQ�MBCJMJS� WF�
CV� TF¶JNEF�CV� LF[� CJSJODJ� V[BZ� LPPSEJOBU�� EBIB� ÂODFLJ�
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JML�V[BZ�LPPSEJOBU��JMF�JLJODJTJOJO�CJSMFÝJNJ�PMBDBL�ÝFLJM-
EF�PMBCJMJS��¨SOFÚJO�EÇOZB�Ç[FSJOEFLJ�CJS�OPLUBO�O�LPOV-
NVOV�1JDDBEJMMZ�OJO�ÝV�LBEBS�LN�EPÚVTVOEB�WF�ÝV�LBEBS�
LN�CBU�T�OEB�CJ¶JNJOEF�ÂM¶NFL�ZFSJOF�1JDDBEJMMZ�OJO�ÝV�
LBEBS� LV[FZEPÚVTVOEB� WF� LV[FZCBU�T�OEB� ÝFLMJOEF� ÂM¶-
NFNJ[� EF� NÇNLÇOEÇS�� (ÂSFMJMJLUF� CFO[FS� CJ¶JNEF� ZFOJ�
CJS�[BNBO�LPPSEJOBU��EB�LVMMBOBCJMJSJ[�CV�EB�FTLJ�[BNBO�
	TBOJZF�DJOTJOEFO
�JMF�1JDDBEJMMZ�EFO�LV[FZ�ZÂOÇOEF�V[BL-
M�Ú�O�	�Ý�L�TBOJZF�DJOTJOEFO
�UPQMBN��PMBCJMJS��

#JS� PMBZ�O�EÂSU� LPPSEJOBU�O�� PMBZ�O�LPOVNVOV�V[BZ-
[BNBO�BE�O��WFSEJÚJNJ[�EÂSU�CPZVUMV�CJS�V[BZEB�CFMJSUJ-
ZPSNVÝ�HJCJ�FMF�BMNBN�[�HFOFMMJLMF�LPMBZM�L�TBÚMBZBDBLU�S��
%ÂSU�CPZVUMV�CJS�V[BZ��[JIOJNJ[EF�DBOMBOE�SNBL�PMBOBL-
T�[E�S��ÜBITFO�CFO�Ç¶�CPZVUMV�V[BZ��CJMF�HÂ[ÇNÇO�ÂOÇO-
EF� DBOMBOE�SNBLUB� [PSMBO�ZPSVN��¨UF� ZBOEBO�EÇOZBO�O�
ZÇ[FZJ� HJCJ� JLJ� CPZVUMV� EJZBHSBNMBS�� ¶J[NFLTF� LPMBZE�S��
	%ÇOZBO�O�ZÇ[FZJ�JLJ�CPZVUMVEVS�¶ÇOLÇ�CJS�OPLUBO�O�LP-
OVNV� JLJ� LPPSEJOBU� FOMFN�WF�CPZMBN�BSBD�M�Ú�ZMB�CFMJS-
UJMFCJMJS�
� (FOFMEF� CFOJN� LVMMBOE�Ú�N� EJZBHSBNMBSEB� EB�
[BNBO� EJLFZ� PMBSBL� BSUBSLFO� V[BNTBM� CPZVUMBSEBO� CJSJ�
EF�ZBUBZ�PMBSBL�HÂTUFSJMJZPS��%JÚFS� JLJ�V[BNTBM�CPZVU�ZB�
HÂ[� BSE�� FEJMJZPS� ZB� EB�CB[FO�CJSJTJOF� QFSTQFLUJG� BSBD�-
M�Ú�ZMB� JÝBSFU�FEJMJZPS�� 	#VOMBSB�V[BZ[BNBO�EJZBHSBNMBS��
BE�O��WFSJZPSV[��ÜFLJM�����EF�CJS�ÂSOFÚJOJ�HÂSÇZPSTVOV[�
�
¨SOFÚJO�ÜFLJM�����EF�[BNBO�Z�M�DJOTJOEFO�ZVLBS�ZB�EPÚSV�
ÂM¶ÇMÇSLFO�HÇOFÝUFO�"MGB�$FOUBVSJ�ZF�V[BOBO�EPÚSV�CP-
ZVODB�PMBO�V[BLM�L�ZBUBZ�PMBSBL�LN�DJOTJOEFO�ÂM¶ÇMÇZPS��
(ÇOFÝJO�WF�"MGB�$FOUBVSJ�OJO�V[BZ[BNBO�J¶FSJTJOEFO� J[-
MFEJÚJ�ZPMMBS�EJZBHSBN�O�TPMVOEB�WF�TBÚ�OEBLJ�EJLFZ�¶J[-
HJMFSMF�HÂTUFSJMJZPS��(ÇOFÝUFO�HFMFO�CJS��Ý�L��Ý�O��LÂÝFHFO�
¶J[HJZJ�J[MJZPS�WF�HÇOFÝUFO�"MGB�$FOUBVSJ�ZF�VMBÝNBT��EÂSU�
Z�M�BM�ZPS��
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Güneşten uzaklık (1.000.000.000.000 km cinsinden)

Za
m

an
 (y

ıl 
ci

ns
in

de
n)

Güneş

 Iş
ık 

ışı
nı

Alfa Centauri

ÜFLJM����

.BYXFMM�JO�EFOLMFNMFSJOJO�LBZOBÚ�O�I�[��OF�PMVSTB�PM-
TVO� �Ý�L�I�[�O�O� BZO�� PMNBT�� HFSFLUJÚJOJ� ÂOHÂSEÇÚÇOÇ�WF�
CVOVO�LFTJO�ÂM¶ÇNMFSMF�EPÚSVMBOE�Ú�O��HÂSNÇÝUÇL��%PMB-
Z�T�ZMB�V[BZEB�CFMJSMJ�CJS�OPLUBEB�CFMJSMJ�CJS�[BNBOEB�CJS�
�Ý�L�TJOZBMJ�ZBZ�ME�Ú�OEB�CV�TJOZBM�[BNBO�HF¶UJL¶F�CPZV-
UV�WF�LPOVNV�LBZOBÚ�O�I�[�OEBO�CBÚ�NT�[�PMBSBL�CJS��Ý�L�
LÇSFTJ�CJ¶JNJOEF�B¶�MBDBLU�S��#JS�TBOJZFOJO�NJMZPOEB�CJSJ�
LBEBS�CJS�TÇSF�TPOSB��Ý�L�����NFUSF�ZBS�¶BQ�OEB�CJS�LÇSF�
PMVÝUVSBDBL�ÝFLJMEF�HFOJÝMFZFDFL�CJS�TBOJZFOJO�NJMZPOEB�
JLJTJ�LBEBS�TÇSF�TPOSB�ZBS�¶BQ�����NFUSFZF�VMBÝBDBL�WF�CV�
CÂZMF�EFWBN�FEFDFLUJS��#VOV�J¶JOF�CJS�UBÝ�BU�ME�Ú�OEB�HÂMÇO�
ZÇ[FZJOEF�HFOJÝMFZFO�CJS�EBMHBZB�CFO[FUFCJMJSJ[��%BMHB�[B-
NBO�HF¶UJL¶F�CÇZÇZFO�CJS�¶FNCFS�ÝFLMJOEF�HFOJÝMFZFDFLUJS��
%BMHBMBS�O�GBSLM��[BNBOMBSEBLJ�BOM�L�EVSVN�HÂSÇOUÇMFSJOJ�
CJSJ�EJÚFSJOJO�Ç[FSJOF�HFMFDFL�ÝFLJMEF�Z�ÚBSTBL�EBMHBMBS�O�
HFOJÝMFZFO�¶FNCFSJ�CJ[F�EJQ�OPLUBT��UBÝ�O�TVZB�¶BSQU�Ú��[B-
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NBO�WF�ZFSEF�PMBO�CJS�LPOJ�TPOVDVOV�WFSJS�	ÜFLJM����
��#FO-
[FS�CJ¶JNEF�CJS�PMBZEBO�FUSBGB�HFOJÝMFZFSFL�ZBZ�MBO��Ý�L�EB�
	EÂSU�CPZVUMV
�V[BZ[BNBOEB�	Ç¶�CPZVUMV
�CJS�LPOJ�PMVÝUV-
SVS��#V�LPOJZF�PMBZ�O�HFMFDFLUFLJ��Ý�L�LPOJTJ�BE��WFSJMJS��"ZO��
ZPMMB� HF¶NJÝUFLJ� �Ý�L� LPOJTJ� BE�O�� WFSEJÚJNJ[�CJS� LPOJ� EF�
¶J[FCJMJSJ[��CV�EB�CJS��Ý�L�TJOZBMJOJO�WFSJMJ�PMBZB�VMBÝNBZ��
CBÝBSE�Ú��PMBZMBS�O�LÇNFTJEJS�	ÜFLJM����
��

#JS�1�PMBZ��WFSJMJZTF�FWSFOEFLJ�EJÚFS�PMBZMBS��Ç¶�T�O�-
GB�BZ�SNBN�[�NÇNLÇOEÇS��*Ý�L�I�[�OEB�WFZB��Ý�L�I�[�O�O�
BMU�OEB� CJS� I�[MB� IBSFLFU� FEFO� CJS� QBS¶BD�L� WFZB� EBMHB�
ZPMVZMB�1�PMBZ�OEBO�FMEF�FEJMFCJMFO�PMBZMBS�1�OJO�HFMFDF-
ÚJOEF�ZFS�BM�S��#VOMBS�1�PMBZ�OEBO�ZBZ�MBO��Ý�Ú�O�HFOJÝMF-
ZFO�LÇSFTJ� J¶FSJTJOEF�WFZB�Ç[FSJOEF�ZFS�BMBDBLMBSE�S��#V�
ZÇ[EFO�V[BZ[BNBO�EJZBHSBN�OEB�1�LPOJTJOJO�HFMFDFLUF-
LJ��Ý�L�LPOJTJOJO�J¶FSJTJOEF�WFZB�Ç[FSJOEF�ZFS�BM�SMBS��1�EF�
PMBOMBSEBO�TBEFDF�1�OJO�HFMFDFÚJOEFLJ�PMBZMBS�FULJMFOFCJ-
MJS�¶ÇOLÇ�IJ¶CJS�ÝFZ��Ý�LUBO�EBIB�I�[M��IBSFLFU�FEFNF[��

Zaman

Uzay

Genişleyen dalgalanma

3 saniye sonra 

2 saniye sonra 

1 saniye sonra 

Taş suya düşüyor

ÜFLJM����
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#FO[FS�CJ¶JNEF�1�OJO�HF¶NJÝJ�EF��Ý�L�I�[�OEB�WFZB��Ý�L�
I�[�O�O�BMU�OEB�IBSFLFU�FEFSFL�1�PMBZ�OB�VMBÝNBT��NÇN-
LÇO�PMBO�UÇN�PMBZMBS�O�LÇNFTJ�PMBSBL�UBO�NMBOBCJMJS��#V�
ZÇ[EFO�1�OJO�HF¶NJÝJ�1�EF�PMBOMBS��FULJMFZFCJMFDFL�PMBZMB-
S�O�LÇNFTJEJS��1�OJO�HFMFDFÚJ�WFZB�HF¶NJÝJOEF�ZFS�BMNBZBO�
PMBZMBSB�JTF�1�OJO�E�Ý�OEB�CJS�ZFSEF�ZFS�BMBO�PMBZMBS�EF-
OJS�	ÜFLJM����
���#V�UÇS�PMBZMBSEB�PMBO�CJUFO�ÝFZMFS�OF�1�EF�
PMBOMBS�� FULJMFS�OF�EF�1�EF� PMBOMBSEBO� FULJMFOJS��¨SOFÚJO�
HÇOFÝJO�QBSMBNBT�� UBN�ÝV�BOEB�TPOB�FSTFZEJ�CV�ÝJNEJ-
LJ�[BNBOEB�EÇOZBEB�PMBOMBS��FULJMFNF[EJ�¶ÇOLÇ�HÇOFÝJO�
�Ý�Ú��TÂOEÇÚÇOEF�PMBZ�O�E�Ý�OEB�CJS�ZFSEF�PMVSMBSE��	ÜFLJM�
���
��#VOVO�GBSL�OB�WBSNBN�[��Ý�Ú�O�HÇOFÝUFO�CJ[F�VMBÝ-
NBT��J¶JO�HFSFLFO�TFLJ[�EBLJLB�TPOSBT�OEB�PMVSEV��%ÇO-
ZBEBLJ� PMBZMBS� BODBL� P� [BNBO� HÇOFÝJO� TÂOEÇÚÇ� PMBZ�O�
HFMFDFL��Ý�L�LPOJTJOEF�ZFS�BM�SE���#FO[FS�CJ¶JNEF�CJ[MFS�ÝV�
BOEB�FWSFOJO�EFSJOMJLMFSJOEF�OFMFS�PMEVÚVOV�CJMNJZPSV[��
(ÂSEÇÚÇNÇ[�V[BL�HBMBLTJMFSEFO�HFMFO��Ý�L�CV�HBMBLTJMFSJ�
UFSL�FEFMJ�NJMZPOMBSDB�Z�M�PMEV���Ý�L�ÝJNEJZF�EFL�HÂSFCJMEJ-
ÚJNJ[�FO�V[BL�DJTJNEFO�CVOEBO�ZBLMBÝ�L�TFLJ[�NJMZBS�Z�M�
ÂODF�BZS�ME���#V�ZÇ[EFO�FWSFOF�CBLU�Ú�N�[EB�POV�HF¶NJÝ-
UFLJ�IBMJZMF�HÂSÇZPSV[���

&JOTUFJO�WF�1PJODBS·�OJO������UF�ZBQU�LMBS��HJCJ�LÇUMF-
¶FLJN�FULJMFSJOJ�HÂ[�BSE��FUUJÚJNJ[EF�Â[FM�HÂSFMJMJL�LVSB-
N�OB�VMBÝ�S�[��#VOB�HÂSF�V[BZ[BNBOEBLJ�IFS�PMBZ�J¶JO�CJS�
�Ý�L�LPOJTJ�LVSBCJMJSJ[� 	P�PMBZEB�V[BZ[BNBOEB�ZBZ�MNBT��
PMBT��UÇN��Ý�L�ZPMMBS�O�O�LÇNFTJ
���Ý�L�I�[��IFS�PMBZEB�WF�
IFS�ZÂOEF�BZO��PMEVÚV�J¶JO�UÇN��Ý�L�LPOJMFSJ�Â[EFÝ�PMBDBL�
WF� IFQTJ� BZO�� ZÂOÇ� HÂTUFSFDFLUJS�� "ZO�� [BNBOEB� LVSBN�
CJ[F�IJ¶CJS�ÝFZJO��Ý�LUBO�I�[M��IBSFLFU�FEFNFZFDFÚJOJ�TÂZ-
MFNFLUFEJS��#V�IFSIBOHJ�CJS�DJTNJO�V[BZ�WF�[BNBO�J¶FSJ-
TJOEFLJ�ZPMVOVO�POVO�Ç[FSJOEFLJ�IFS�PMBZEB��Ý�L�LPOJTJ�
J¶FSJTJOEF�ZFS�BMBO�CJS�EPÚSV�JMF�UFNTJM�FEJMNFL�[PSVOEB�
PMEVÚV�BOMBN�OB�HFMJS� 	ÜFLJM� ���
��¨[FM� HÂSFMJMJL� LVSBN��
	.JDIFMTPO�.PSMFZ�EFOFZJOEF�LBO�UMBOE�Ú��Ç[FSF
�
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Zaman

Gelecek ışık 
konisi

Olay (Şimdiki 
zaman) 

Geçmiş ışık 
konisi

Uzay

Uzay

ÜFLJM����

Gelecek

Geçmiş

Şimdiki Zaman
Başka bir 
yerde

Başka bir 
yerde

ÜFLJM����
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olayın gelecek ışık 
konisi

8 dakika sonra 
dünya güneş 
ölümünün gelecek 
ışık konisine girer

Güneşin ölümü 
bizi anında 
etkilemez çünkü 
henüz gelecek ışık 
konisinin içinde 
değiliz

Zaman (dakika) Güneş Dünya

ÜFLJM����

Zaman
Kütleli cisimlere 
izin verilir

Işığa izin 
verilir

İzin verilmez

Uzay

ÜFLJM����

Güneşin ölümü
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�Ý�L�I�[�O�O� UÇN�HÂ[MFNDJMFSF�BZO��HÂSÇOEÇÚÇOÇ�B¶�LMB-
NBT�� WF� OFTOFMFS� �Ý�L� I�[�OB� ZBL�O� I�[MBSEB� IBSFLFU� FU-
UJLMFSJOEF�OF�PMBDBÚ�O��CFUJNMFNFTJ�TBZFTJOEF�¶PL�CÇZÇL�
CJS�CBÝBS��FMEF�FUUJ��"ODBL�DJTJNMFSJO�CJSCJSMFSJOF�BSBMB-
S�OEBLJ� V[BLM�ÚB� CBÚM�� CJS� LVWWFUMF� ¶FLJMEJLMFSJOJ� TÂZMF-
ZFO�/FXUPODV�LÇUMF¶FLJN�LVSBN�ZMB� UVUBSM��EFÚJMEJ��#V�
DJTJNMFSEFO�CJSJ�IBSFLFU�FUUJÚJOEF�EJÚFSJ�Ç[FSJOEFLJ�LVW-
WFUJO� EFSIBM� EFÚJÝFDFÚJ� BOMBN�OB� HFMJZPSEV�� #BÝLB� CJS�
CJ¶JNEF� JGBEF� FEFSTFL� LÇUMF¶FLJN�FULJMFSJOJO�Â[FM� HÂSF-
MJMJL�LVSBN�O�O�HFSFLUJSEJÚJ�HJCJ� �Ý�L�I�[�OEB�WFZB�BMU�O-
EB�EFÚJM� TPOTV[�CJS�I�[MB�IBSFLFU� FUNFMFSJ�HFSFLJZPSEV��
&JOTUFJO������JMF������BSBT�OEB�CJSLB¶�LF[�Â[FM�HÂSFMJMJLMF�
UVUBSM��PMBDBL�CJS�LÇUMF¶FLJN�LVSBN��PMVÝUVSNB�¶BCBT�OB�
HJSJÝUJ�BODBL�CBÝBS�T�[�PMEV��/JIBZFU������Z�M�OEB�CVHÇO�
HFOFM�HÂSFMJMJL�LVSBN��EFEJÚJNJ[�UFPSJTJOJ�PSUBZB�BUU��

&JOTUFJO�EFWSJNDJ�CJS�WBSTBZ�NEB�CVMVOBSBL�LÇUMF¶F-
LJNJO� EJÚFS� LVWWFUMFS� HJCJ� CJS� LVWWFU� PMNBE�Ú�O�� POVO�
V[BZ[BNBO�O� ÂODFEFO� WBSTBZ�ME�Ú�� HJCJ� EÇ[� PMNBNBT��
PMHVTVOVO�CJS�TPOVDV�PMEVÚVOV�ÂOF�TÇSEÇ��6[BZ[BNBO�
J¶FSJTJOEFLJ� LÇUMF� WF� FOFSKJOJO� EBÚ�M�N�� OFEFOJZMF� FÚSJ�
WFZB�gCÇLÇMNÇÝqUÇS��%ÇOZB�HJCJ� DJTJNMFS�LÇUMF¶FLJN�EF-
OFO�CJS�LVWWFU�ZÇ[ÇOEFO�FÚSJ�ZÂSÇOHFMFSEF�IBSFLFU�FUNF-
NFLUFEJSMFS��CVOVO�ZFSJOF�FÚSJ�CJS�V[BZEB�EÇ[�CJS�ZPMB�FO�
ZBL�O�TBZ�MBCJMFDFL�ÝFZ�PMBO�KFPEF[JL�BE��WFSJMFO�FO�L�TB�
ZPMV� J[MFNFLUFEJSMFS�� +FPEF[JL� CJSCJSJOF� ZBL�O� JLJ� OPLUB�
BSBT�OEBLJ�FO�L�TB�	WFZB�FO�V[VO
�ZPMEVS��¨SOFÚJO�EÇOZB-
O�O�ZÇ[FZJ�JLJ�CPZVUMV�CJS�FÚSJ�V[BZE�S��%ÇOZB�Ç[FSJOEFLJ�
KFPEF[JÚF�CÇZÇL�¶FNCFS�EFOJS�WF�JLJ�OPLUB�BSBT�OEBLJ�FO�
L�TB�ZPMEVS�	ÜFLJM����
��+FPEF[JL�JLJ�IBWBBMBO��BSBT�OEBLJ�
FO�L�TB�ZPM�PMEVÚV�J¶JO�CJS�IBWBZPMV�TFZJS�DJIB[�O�O�QJMPUB�
UBWTJZF�FEFDFÚJ�V¶VÝ�JTUJLBNFUJ�CV�PMVS��(FOFM�HÂSFMJMJLUF�
DJTJNMFS�EÂSU�CPZVUMV�V[BZEB�IFS�[BNBO�EÇ[�CJS�¶J[HJZJ�
UBLJQ�FEFSMFS�BNB�ZJOF�EF�CJ[F�CJ[JN�Ç¶�CPZVUMV�V[BZ�-
N�[EB� FÚSJ� ZPMMBS� J[MFNJÝ� HJCJ� HÂSÇOÇSMFS�� 	#V� CJS� V¶BÚ��
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Büyük çember

ÜFLJM����

Yıldız

Güneş

Yıldızın ışığı

Yıldızın görünen konumu

Dünya

ÜFLJM����
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EBÚMBS�Ç[FSJOEFO�V¶BSLFO�J[MFNFZF�CFO[FUJMFCJMJS��6¶BL�Ç¶�
CPZVUMV�V[BZEB�EÇ[�CJS�EPÚSV�CPZVODB�IBSFLFU�FUNFTJOF�
LBSÝ�O�V¶BÚ�O�HÂMHFTJ�JLJ�CPZVUMV�ZFSEF�FÚSJ�CJS�ZPM�J[MFS�
��

(ÇOFÝJO�LÇUMFTJ�V[BZ[BNBO��ÂZMF�CJS�CJ¶JNEF�CÇLFS�LJ�
EÇOZB� EÂSU� CPZVUMV� V[BZ[BNBOEB� EÇ[� CJS� ZPM� J[MFNFTJ-
OF�LBSÝ�O�CJ[F�Ç¶�CPZVUMV�V[BZEB�FÚSJ�CJS�ZÂSÇOHF�J[MFS-
NJÝ�HJCJ�HÂSÇOÇS��"TM�OEB�HFOFM�HÂSFMJMJÚJO�HF[FHFOMFSJO�
ZÂSÇOHFMFSJOF� JMJÝLJO� ÂOHÂSÇMFSJ� /FXUPODV� LÇUMF¶FLJN�
LVSBN�O�O� ÂOHÂSÇMFSJOEFO� OFSFEFZTF� GBSLT�[E�S�� "ODBL�
HÇOFÝF� FO� ZBL�O� HF[FHFO� PMBSBL� LÇUMF¶FLJN� FULJTJOF� FO�
¶PL�NBSV[� LBMBO� WF� HÂSFDF� V[BN�Ý� CJS� ZÂSÇOHFZF� TBIJQ�
PMBO�.FSLÇS�Â[FMJOEF�HFOFM�HÂSFMJMJL�FMJQTJO�V[VO�FLTF-
OJOJO�HÇOFÝJO�FUSBG�OEB�ZBLMBÝ�L�PO�CJO�Z�MEB�CJS�EFSFDF-
MJL�CJS� PSBOEB�EÂONFTJ�HFSFLUJÚJOJ� ÂOHÂSÇS��#V�FULJ� LÇ-
¶ÇL�PMNBT�OB�LBSÝ�O������UFO�ÂODF�UFTQJU�FEJMNJÝ�PMNBT��
&JOTUFJO��O�LVSBN�O�O�JML�EPÚSVMBNBMBS�OEBO�CJSJ�PMNVÝ-
UVS�� 4PO� Z�MMBSEB�EJÚFS� HF[FHFOMFSJO� ZÂSÇOHFMFSJ� SBEBSMB�
ÂM¶ÇMFSFL� /FXUPODV� ÂOHÂSÇMFSEFO� .FSLÇS�EFLJOEFO� EF�
LÇ¶ÇL�EFÚFSEFLJ�TBQNBMBS�UFTQJU�FEJMEJ�WF�FMEF�FEJMFO�TP-
OV¶MBS�HFOFM�HÂSFMJMJÚJO�ÂOHÂSÇMFSJZMF�VZVNMV�¶�LU���

*Ý�L��Ý�OMBS��EB�V[BZ[BNBOEB�FO�L�TB�ZPMV�J[MFNFL�[P-
SVOEBE�S�� #VSBEB� EB� V[BZ�O� FÚSJ� PMNBT�� HFS¶FÚJ� �Ý�Ú�O�
BSU�L�V[BZEB�EPÚSVTBM�CJS�¶J[HJ�J[MFZFSFL�IBSFLFU�FUNFZF-
DFL�CJ¶JNEF�HÂSÇONFTJ�BOMBN�OB�HFMJS��%PMBZ�T�ZMB�HFOFM�
HÂSFMJMJL��Ý�Ú�O�LÇUMF¶FLJN�BMBOMBS��UBSBG�OEBO�CÇLÇMÇZPS�
PMNBT��HFSFLUJÚJOJ�ÂOHÂSÇS��¨SOFÚJO�LVSBN�HÇOFÝJO�LÇU-
MFTJ�ZÇ[ÇOEFO�HÇOFÝJO�ZBL�O�OEBLJ�OPLUBMBS�O��Ý�L�LPOJ-
MFSJOJO�IBùG�CJS�CJ¶JNEF�J¶F�EPÚSV�CÇLÇMFDFÚJOJ�ÂOHÂSÇS��
#V� V[BL� CJS� Z�ME�[EBO� HFMFSFL� HÇOFÝJO� ZBO�OEBO� HF¶FO�
CJS��Ý�Ú�O�ZPMVOEBO�LÇ¶ÇL�CJS�B¶�ZMB�TBQBDBÚ��WF�Z�ME�[�O�
EÇOZBEBLJ�CJS�HÂ[MFNDJZF�PMEVÚVOEBO�GBSLM��CJS�LPOVN-
EB�HÂ[ÇLFDFÚJ�BOMBN�OB�HFMJS�	ÜFLJM����
��&MCFUUF�Z�ME�[�O�
�Ý�Ú��IFS�[BNBO�HÇOFÝJO�ZBL�O�OEBO�HF¶NJÝTF��Ý�Ú�O�TB-
Q�Q�TBQNBE�Ú�O��WFZB�Z�ME�[�O�HÂSEÇÚÇNÇ[�ZFSEF�PMVQ�PM-
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NBE�Ú�O��TÂZMFNFNJ[�PMBOBLM��PMNB[��¨UF�ZBOEBO�EÇOZB�
HÇOFÝJO�FUSBG�OEB�EÂOFSLFO�GBSLM��Z�ME�[MBS�HÇOFÝJO�BSLB-
T�OEBO�HF¶JZPS�WF��Ý�LMBS��TBQNBZB�VÚSVZPS�HJCJ�HÂSÇOÇS��
#V�ZÇ[EFO�CV�Z�ME�[MBS�EJÚFS�Z�ME�[MBSB�HÂSF�HÂSÇOFO�LP-
OVNMBS�O��EFÚJÝUJSNFLUFEJS��

(ÇOFÝ� �Ý�Ú�� HÂLZÇ[ÇOEF� HÇOFÝJO� ZBL�O�OEB� HÂSÇOFO�
Z�ME�[MBS�� HÂ[MFNFZJ� PMBOBLT�[� L�ME�Ú�� J¶JO� OPSNBMEF� CV�
FULJZJ� HÂ[MFNFL� ¶PL� [PSEVS�� #V� BODBL� HÇOFÝJO� �Ý�Ú�O�O�
BZ� UBSBG�OEBO� FOHFMMFOEJÚJ� HÇOFÝ� UVUVMNBMBS�� T�SBT�O-
EB�NÇNLÇO�PMVS��&JOTUFJO��O� �Ý�L� TBQNBT�� LPOVTVOEBLJ�
UBINJOJOJ� *��%ÇOZB�4BWBÝ�� TÇSEÇÚÇ� J¶JO�IFNFO������Z�-
M�OEB�T�OBNBL�NÇNLÇO�PMNBE��������Z�M�OEBLJ�UVUVMNBZ��
#BU��"GSJLB�EBO�J[MFZFO�ÛOHJMJ[�CJS�BSBÝU�SNB�HSVCV�U�QL��
LVSBNEB� ÂOHÂSÇMEÇÚÇ� Ç[FSF� HÇOFÝJO� �Ý�Ú�� TBQU�SE�Ú�O��
UFTQJU�FUUJ��"MNBOZB�EBO�CJS�LVSBN�O�ÛOHJMUFSF�EFLJ�CJMJN-
DJMFSDF�LBO�UMBONBT��TBWBÝ�TPOSBT��JLJ�ÇMLF�BSBT�OEB�HFS-
¶FLMFÝFO�CÇZÇL�CJS�CBS�Ý�FZMFNJ�PMBSBL�UBLEJS�UPQMBE���#V�
ZÇ[EFO�CV�LFÝJG�FTOBT�OEB�¶FLJMFO� GPUPÚSBăBS�O�TPOSBLJ�
LPOUSPMMFSJOEF�B¶�ÚB�¶�LBO�¶FLJN�IBUBMBS�O�O�ÂM¶ÇNÇ�IF-
EFăFOFO� FULJ� LBEBS� CÇZÇL� PMNBT�� JSPOJLUJS�� #JMJNEF� ZFS�
ZFS�LBSÝ�N�[B�¶�LU�Ú��Ç[FSF�ZBQ�MBO�ÂM¶ÇN�EÇQFEÇ[�ÝBOT�
FTFSJZEJ� WF� FMEF� FEJMNFL� JTUFOFO� TPOVDV�CJMNFLUFO� JMFSJ�
HFMJZPSEV��"ODBL�TPOSBT�OEB�ZBQ�MBO�CJS�EJ[J�HÂ[MFN��Ý�L�
TBQNBT�O�O�WBSM�Ú�O��LFTJO�CJ¶JNEF�EPÚSVMBZBDBLU����

(FOFM�HÂSFMJMJÚJO�CJS�CBÝLB�ÂOHÂSÇTÇ�[BNBO�O�EÇOZB�
HJCJ�LÇUMFMJ�CJS�DJTNJO�ZBL�O�OEB�EBIB�ZBWBÝ�BL�ZPS�HJCJ�
HÂSÇONFTJ�HFSFLUJÚJZEJ��#VOVO�OFEFOJ� �Ý�Ú�O�FOFSKJTJ� JMF�
GSFLBOT��	CJS�TBOJZFEFLJ��Ý�L�EBMHBMBS�O�O�TBZ�T�
�BSBT�OEB�
CJS� JMJÝLJ� PMNBT�E�S��&OFSKJ� OF� LBEBS�CÇZÇLTF� GSFLBOT�P�
LBEBS�ZÇLTFLUJS��*Ý�L�EÇOZBO�O�LÇUMF¶FLJN�BMBO�O�O�J¶JOEF�
JMFSMFNFTJOJ�TÇSEÇSEÇL¶F�FOFSKJ�LBZCFEFS�EPMBZ�T�ZMB�GSF-
LBOT��EB�EÇÝFS��	#V�CJS�EBMHBO�O�UFQF�OPLUBT��JMF�EJÚFS�CJS�
EBMHBO�O�UFQF�OPLUBT��BSBT�OEBLJ�[BNBO�BSBM�Ú�O�O�BSUU�Ú��
BOMBN�OB�HFMJS�
�:VLBS�EBLJ�CJS�JOTBO�J¶JO�BÝBÚ�EBLJ�IFS�
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ÝFZJO�PMNBT��J¶JO�FTLJTJOEFO�EBIB�V[VO�[BNBO�HFSFLJZPS-
NVÝ�HJCJ�HÂSÇOÇS��#V�ÂOHÂSÇOÇO�EPÚSVMVÚV������Z�M�OEB�
CJS�TV�LVMFTJOJO�ÇTUÇOF�WF�BMU�OB�NPOUF�FEJMFO�¶PL�IBTTBT�
JLJ� TBBU� LVMMBO�MBSBL� T�OBOE��� %ÇOZBZB� EBIB� ZBL�O� PMBO�
BMUUBLJ� TBBUJO� HFOFM� HÂSFMJMJLMF� UBN�CJS� VZVN� J¶FSJTJOEF�
EBIB�ZBWBÝ�¶BM�ÝU�Ú��UFTQJU�FEJMEJ��%ÇOZB�ZÇ[FZJOEFO�EF-
ÚJÝJL�ZÇLTFLMJLMFSEFLJ�TBBUMFSJO�I�[MBS�OEBLJ�GBSLM�M�L�VZ-
EVMBSEBO�HFMFO�TJOZBMMFS�UFNFMJOEF�JÝMFZFO�¶PL�IBTTBT�OB-
WJHBTZPO�TJTUFNMFSJOJO�HFMJÝJNJZMF�CVHÇO�¶PL�CÇZÇL�CJS�
QSBUJL�ÂOFN�UBÝ�ZPS��0MVS�EB�HFOFM�HÂSFMJMJÚJO�ÂOHÂSÇMFSJ�
HÂ[� BSE�� FEJMJSTF� IFTBQ� FEJMFO� LPOVN� CJSLB¶� LJMPNFUSF�
ZBOM�Ý�¶�LBDBLU�S��

/FXUPO�VO�IBSFLFU�ZBTBMBS��V[BZEB�NVUMBL�LPOVN�ùL-
SJOJ�TPOB�FSEJSNJÝUJ��(ÂSFMJMJL�LVSBN��EB�NVUMBL�[BNBO-
EBO� LVSUVMEV�� ¨SOFL� PMBSBL� JLJ[� LBSEFÝMFSJ� EÇÝÇOFMJN��
ÛLJ[MFSEFO�CJSJ� ZBÝBNBL� J¶JO� CJS� EBÚ�O� UFQFTJOF� HJEJZPS�
EJÚFSJ� EFOJ[� TFWJZFTJOEF� LBM�ZPS�� %BÚ�O� UFQFTJOEFLJ� EJ-
ÚFSJOEFO�EBIB�I�[M��ZBÝMBOBDBLU�S��#V�ZÇ[EFO�UFLSBS�CJS�
BSBZB�HFMEJLMFSJOEF�CJSJ�EJÚFSJOEFO�EBIB�ZBÝM��PMBDBL��#V�
EVSVNEB�JLJ[MFSJO�BSBT�OEBLJ�ZBÝMBONB�GBSL��¶PL�LÇ¶ÇL�
PMBDBL�BNB�JLJ[MFSEFO�CJSJ�CJS�V[BZ�HFNJTJZMF��Ý�L�I�[�OB�
ZBL�O�CJS�I�[MB�V[VO�CJS�ZPMDVMVL�ZBQBSTB�GBSL�¶PL�EBIB�
CÇZÇL� PMBDBLU�S�� %ÂOEÇÚÇOEF� EÇOZBEB� LBMBOB� HÂSF� ¶PL�
EBIB� HFO¶� PMBDBLU�S�� #VOB� JLJ[MFS� QBSBEPLTV� BE�� WFSJMJS�
BNB�CV�BODBL�LBGBN�[EB�IBMFO�NVUMBL�[BNBO�ùLSJ�CJS�ZFS�
UVUVZPSTB� CJS� QBSBEPLT� TBZ�MBCJMJS�� (ÂSFMJMJL� LVSBN�OEB�
CJSJDJL�CJS�NVUMBL�[BNBO�ZPLUVS�CVOVO�ZFSJOJ�IFS�CJSFZJO�
OFSFEF�PMEVÚVOB�WF�OBT�M�IBSFLFU�FUUJÚJOF�CBÚM��PMBO�LFO-
EJ�LJÝJTFM�[BNBO�ÂM¶ÇNÇ�BMN�ÝU�S��

�����Z�M��ÂODFTJOEF�V[BZ�WF�[BNBO�O�J¶JOEF�PMBZMBS�O�
TBIOF�BME�Ú��BODBL�J¶JOEF�PMBO�CJUFOMFSEFO�FULJMFONFZFO�
TBCJU�CJS�TBIB�PMEVÚV�EÇÝÇOÇMÇSEÇ��#V�ZBLMBÝ�N�Â[FM�HÂ-
SFMJMJLUF�CJMF�HF¶FSMJZEJ��$JTJNMFS�IBSFLFU�FEJZPS�LVWWFUMFS�
¶FLJZPS�WF�JUJZPS�BNB�[BNBO�WF�V[BZ�IJ¶�FULJMFONFLTJ[JO�
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TBLJODF� IÇLÇN� TÇSÇZPSEV�� 6[BZ�O� WF� [BNBO�O� TPOTV[B�
EFL�CÂZMF�TÇSÇQ�HJUUJÚJOJ�EÇÝÇONFL�EPÚBME���

"ODBL�HFOFM�HÂSFMJMJL�LVSBN�OEB�EVSVN�PMEVL¶B�GBSL-
M�E�S��"SU�L�V[BZ�WF� [BNBO�EJOBNJL�OJDFMJLMFSEJS��#JS� DJ-
TJN�IBSFLFU�FUUJÚJOEF�WFZB�CJS�LVWWFU�FULJEJÚJOEF�CV�V[BZ�
WF� [BNBOEB� CÇLÇMNF� FULJTJ� ZBSBU�S�� CVOVO� LBSÝ�M�Ú�OEB�
V[BZ[BNBO�O�ZBQ�T��EB�DJTJNMFSJO�IBSFLFU�CJ¶JNMFSJOJ�WF�
LVWWFUMFSJO� FULJNF� CJ¶JNMFSJOJ� FULJMFS�� � 6[BZ� WF� [BNBO�
FWSFOEF�PMBO�IFS�ÝFZJ�FULJMFNFLMF�LBMNB[�BZO��[BNBOEB�
IFS�ÝFZEFO�FULJMFOJS�EF��/BT�M�FWSFOEFLJ�PMBZMBS�IBLL�OEB�
V[BZ�WF�[BNBO�NFGIVNV�PMNBEBO�LPOVÝBN�ZPSTBL�HFOFM�
HÂSFMJMJLUF�EF�V[BZ�WF�[BNBO�IBLL�OEB�FWSFOJO�T�O�SMBS��
LPOV�E�Ý�OEB�UVUVMBSBL�LPOVÝNBL�BOMBNT�[�IBMF�HFMNJÝ-
UJS��

6[BZ�WF�[BNBO�LPOVTVOEBLJ�CV�ZFOJ�ZBLMBÝ�N�TPOSBLJ�
PO�Z�MMBSEB�FWSFO�IBLL�OEBLJ�HÂSÇÝÇNÇ[Ç�UFNFMEFO�EFÚJ-
ÝJLMJÚF�VÚSBUU���&TBTFO�EFÚJÝNFZFO�CJS�FWSFOJO�WBS�PMEVÚV�
WF�WBS�PMBCJMFDFÚJ�ZÂOÇOEFLJ�FTLJ�EÇÝÇODF�ZFSJOJ�CJS�EBIB�
HFSJ� EÂONFNFDFTJOF� EJOBNJL� HFOJÝMFZFO� TPOMV� CJS� [B-
NBO�ÂODF�CBÝMBN�Ý�HJCJ�HÂSÇOFO�WF�HFMFDFLUF�EF�TPOMV�CJS�
[BNBOEB�TPOB�FSFCJMFDFL�CJS�FWSFO�EÇÝÇODFTJOF�C�SBLU���
#V�EFWSJN�T�SBEBLJ�CÂMÇNÇO�LPOVTVOV�PMVÝUVSVZPS��:�M-
MBS�TPOSB�CFOJN�LVSBNTBM�ù[JLUFLJ�¶BM�ÝNBN�O�CBÝMBOH�¶�
OPLUBT��EB�CV�PMNVÝUVS��3PHFS�1FOSPTF�WF�CFO�&JOTUFJO��O�
HFOFM�HÂSFMJMJL�LVSBN�O�O�FWSFOJO�CJS�CBÝMBOH�D��WF�NVI-
UFNFMFO�EF�CJS�TPOV�PMNBT�O�O�[PSVOMVMVÚVOB�JÝBSFU�FUUJ-
ÚJOJ�HÂTUFSEJL��
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(FOJÝMFZFO�&WSFO

"Z�O�WF�CVMVUMBS�O�PMNBE�Ú��CJS�HFDFEF�HÂLZÇ[ÇOF�CBLU�-
Ú�N�[EB�HÂSFDFÚJNJ[�FO�QBSMBL�OFTOFMFS�NVIUFNFMFO�7F-
OÇT�.BST�+ÇQJUFS�WF�4BUÇSO�HF[FHFOMFSJ�PMVS��(ÇOFÝJNJ[F�
CFO[FZFO�BODBL�CJ[EFO�¶PL�EBIB�V[BLUBLJ�OFSFEFZTF�TBZ�-
T�[�Z�ME�[��EB�HÂSÇSÇ[��%ÇOZB�HÇOFÝJO�FUSBG�OEB�EÂOEÇL¶F�
CV�TBCJU�Z�ME�[MBS�O�CB[�MBS�O�O�BTM�OEB�CJSCJSMFSJOF�HÂSFMJ�
LPOVNMBS�OEB�¶PL�B[�EB�PMTB�CJS�EFÚJÝJN�PMEVÚV�HÂSÇMÇS��
"TM�OB�CBLBSTBO�[�IJ¶�EF�TBCJU�EFÚJMEJSMFS��#V�EVSVN�CV�
Z�ME�[MBS�O�CJ[F�EJÚFSMFSJOF�HÂSF�ZBL�O�PMNBMBS�OEBO�LBZ-
OBLMBO�S��%ÇOZB�HÇOFÝJO�FUSBG�OEB�IBSFLFU�FUUJL¶F�CJ[�CV�
Z�ME�[MBS��BSEBMBOEBLJ�EBIB�V[BLUBLJ�Z�ME�[MBSB�HÂSF�GBSL-
M�MBÝBO� LPOVNMBSEB� HÂSÇSÇ[�� #VOV� CJS� ÝBOT� PMBSBL� EF-
ÚFSMFOEJSNFMJZJ[� ¶ÇOLÇ�CV� TBZFEF� CV� Z�ME�[MBS�O� CJ[EFO�
V[BLM�LMBS�O��EPÚSVEBO�ÂM¶FCJMJSJ[��#J[F�OF�LBEBS�ZBL�OMBS-
TB�P�LBEBS�IBSFLFUMJ�HÂSÇOÇSMFS��1SPYJNB�$FOUBVSJ�BE�O��
WFSEJÚJNJ[�FO�ZBL�O�Z�ME�[�O�CJ[EFO�ZBLMBÝ�L�EÂSU��Ý�L�Z�M��
V[BLUB�	CV�Z�ME�[�O��Ý�Ú�O�O�EÇOZBZB�VMBÝNBT�O�O�ZBLMBÝ�L�
EÂSU�Z�M�BME�Ú��BOMBN�OB�HFMJS
�EJÚFS�CJS�EFZJÝMF�ZBLMBÝ�L����
USJMZPO�LJMPNFUSF�V[BÚ�N�[EB�PMEVÚV�UFTQJU�FEJMNJÝUJS����Q-


