
77

2020/3 (34)
AZƏRBAYCAN OFTALMOLOGİYA JURNALI

Ə'Ə%İ<<A7 İ&MALLAR,

UOT������������������
İEUDKLPRYD 6�N�� M�]ԥ൵ԥUOL F�R�

4LAU.OMANIN MİNİMAL İN9AZİ9 CƏRRA+İ MhALİCƏ6İNƏ Y(Nİ YANAùMA 
�Ə'ƏBİYYAT İCMALI�

Akad. Zərifə Əliyeva adına Milli Oftalmologiya Mərkəzi, Bakı şəh., AZ1114, Cavadxan küç., 32/15

;hLA6Ə

BX LFPDOGD� KD]ÕUGD P|YFXG RODQ MLQLPDO İQYD]LY 4ODXNRPD CԥUUDKL\\ԥVLQLQ �Mİ4C� QRYOԥUL� 
H൵HNWLYOL\L Yԥ LVWLIDGԥVLQԥ J|VWԥULúOԥUԥ GDLU VRQ PԥOXPDWODU P�]DNLUԥ ROXQPXúGXU� BXQXQOD ED÷OÕ� ELU oR[ 
P�ԥOOLÀԥULQ VRQ WԥGTLTDWODUÕ DUDúGÕUÕOPÕúGÕU�

Mİ4C ԥQԥQԥYL TODXNRPD FԥUUDKL PHWRGODUÕ �WUDEHNXOHNWRPL\D Yԥ GUHQDM LPSODQWODUÕ� LOԥ P�TD\LVԥGԥ 
ELU oR[ �VW�QO�NOԥUԥ PDOLNGLU� BHOԥ NL MİGC D] WUDYPDWLNOL\L� ԥPԥOL\\DWÕQ LFUD P�GGԥWLQLQ GDKD TÕVD 
ROPDVÕ� ԥPԥOL\\DWGDQ VRQUDNÕ G|YUGԥ GDKD WH] UHDELOLWDVL\D� IDNRHPXOVL¿NDVL\D LOԥ GDKD DVDQ NRPELQԥ 
ROXQPDVÕ� NLoLN NԥVLNOԥU DSDUÕOPDTOD NRUQHDO� VNOHUDO Yԥ NRQ\XNWLYDO WR[XPDODUÕQ GDKD D] ]ԥGԥOԥQPԥVL 
LOԥ VԥFL\\ԥOԥQLU� BX SURVHGXUODU ԥVDVԥQ IDNRHPXOVL¿NDVL\D ԥPԥOL\\DWODUÕ LOԥ NRPELQԥ LFUD ROXQXU� (\QL 
]DPDQGD PLNURVWHQWOԥULQ IDNRHPXOVL¿NDVL\D LOԥ NRPELQԥ LVWLIDGԥVLQLQ� \DOQÕ] IDNRHPXOVL¿NDVL\D LOԥ 
P�TD\LVԥGԥ J|] GD[LOL Wԥ]\LTLQ �G'T� GDKD ԥKԥPL\\ԥWOL GԥUԥFԥGԥ D]DOPDVÕ GD DSDUÕODQ WԥGTLTDWODUGD 
ELU GDKD |] ԥNVLQL WDSPÕúGÕU� MԥTDOԥGԥ Mİ4C TODXNRPDQÕQ EDúODQ÷ÕF Yԥ LQNLúDI HWPLú PԥUKԥOԥOԥULQGԥ 
DSDUÕOPDVÕ PԥTVԥGԥ X\÷XQ KHVDE ROXQXU� .OLQLNL oDOÕúPDODU J|VWԥULU NL� Mİ4C SURVHGXUODUÕ �� D\D TԥGԥU 
RODQ P�GGԥW ԥU]LQGԥ ԥKԥPL\\ԥWOL GԥUԥFԥGԥ G'T D]DOPDVÕQÕ WԥPLQ HGLU� 

Açar sözlər: qlaukoma, cərrahi müalicə, Minimal İnvaziv Qlaukoma Cərrahiyyəsi

ɂɛɪɚɝɢɦɨɜɚ ɋ�ɇ�� Ɇɭɡɚɮɮɚɪɥɢ Ɏ�Ɋ�

ɇɈȼɕɃ ɉɈȾɏɈȾ Ʉ ɆɂɇɂɆȺɅɖɇɈɃ ɂɇȼȺɁɂȼɇɈɃ ɏɂɊɍɊȽɂɂ ȽɅȺɍɄɈɆɕ �ɈȻɁɈɊ 
ɅɂɌȿɊȺɌɍɊɕ�

ɊȿɁɘɆȿ

ȼ ɞɚɧɧɨɦ ɨɛɡɨɪɟ� ɨɛɫɭɠɞɚɸɬɫɹ ɩɨɫɥɟɞɧɢɟ ɞɚɧɧɵɟ ɤɚɫɚɬɟɥɶɧɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 
ɞɟɧɶ ɜɢɞɨɜ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɨɤɚɡɚɧɢɣ ɤ ɩɪɢɦɟɧɟɧɢɸ Ɇɢɧɢɦɚɥɶɧɨ ɂɧɜɚɡɢɜɧɨɣ ɏɢɪɭɪɝɢ 
Ƚɥɚɭɤɨɦɵ �ɆɂɏȽ�� ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɵɥɢ ɢɡɭɱɟɧɵ ɩɨɫɥɟɞɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ ɚɜɬɨɪɨɜ�

ɆɂɏȽ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɯɢɪɭɪɝɢɢ 
ɝɥɚɭɤɨɦɵ �ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɹ ɢ ɞɪɟɧɚɠɧɵɟ ɢɦɩɥɚɧɬɵ�� Ⱥ ɢɦɟɧɧɨ ɆɂɏȽ ɦɚɥɨ ɬɪɚɜɦɚɬɢɱɧɚ� 
ɯɚɪɚɤɬɟɪɟɡɭɟɬɫɹ ɦɟɧɶɲɟɣ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɨɩɟɪɚɰɢɢ ɢ ɛɨɥɟɟ ɛɵɫɬɪɨɣ ɪɟɚɛɢɥɢɬɚɰɢɟɣ� ɚ ɬɚɤɠɟ 
ɟɟ ɥɟɝɱɟ ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɫ ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɟɣ ɢ ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡRɜɚɧɢɸ ɦɚɥɵɯ ɪɚɡɪɟɡɨɜ 
ɨɧɚ ɹɜɥɟɬɫɹ ɦɟɧɟɟ ɬɪɚɜɦɚɬɢɱɧɨɣ ɞɥɹ ɪɨɝɨɜɢɰɵ� ɫɤɥɟɪɵ ɢ ɤɨɧɴɸɧɤɬɢɜɵ� Ⱦɚɧɧɵɟ ɩɪɨɰɟɞɭɪɵ� ɜ 
ɨɫɧɨɜɧɨɦ� ɩɪɨɜɨɞɹɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨ ɫ ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɟɣ� ȼ ɬɨ ɠɟ ɜɪɟɦɹ� ɜ ɩɪɨɜɟɞɟɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɛɵɥɨ ɨɬɦɟɱɟɧɨ� ɱɬɨ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɭɪɨɜɧɹ ȼȽȾ �ɜɧɭɬɪɢɝɥɚɡɧɨɝɨ ɞɚɜɥɟɧɢɹ� ɩɨɫɥɟ 
ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɢ ɢ ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫ ɆɂɏȽ� ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ 
ɧɚɛɥɸɞɚɥɨɫɶ ɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ȼȽȾ� ɋɱɢɬɚɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɩɪɨɜɨɞɢɬɶ ɞɚɧɧɵɟ 
ɨɩɟɪɚɰɢɢ ɩɪɢ ɧɚɱɚɥɶɧɨɣ ɢ ɪɚɡɜɢɬɨɣ ɫɬɚɞɢɹɯ ɝɥɚɭɤɨɦɵ� ɋɨɝɥɚɫɧɨ ɤɥɢɧɢɱɟɫɤɢɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ� 
ɆɂɏȽ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ȼȽȾ ɜ ɬɟɱɟɧɢɢ �� ɦɟɫɹɰɟɜ�
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6UMMARY

IQ WKLV UHYLHZ� ZH GLVFXVV WKH ODWHVW GDWD RQ WKH FXUUHQW W\SHV� H൵HFWLYHQHVV� DQG LQGLFDWLRQV DV WR WKH 
XVH RI MLQLPDOO\ IQYDVLYH GODXFRPD 6XUJHU\ �MIG6�� IQ WKLV UHJDUG� WKH ODWHVW VWXGLHV RI PDQ\ DXWKRUV 
KDV EHHQ H[SORUHG�

MIG6 KDV D QXPEHU RI DGYDQWDJHV YV� WUDGLWLRQDO PHWKRGV RI JODXFRPD VXUJHU\ �WUDEHFXOHFWRP\ 
DQG GUDLQDJH LPSODQWV�� IQ SDUWLFXODU� MİG6 LV FKDUDFWHUL]HG E\ OHVV WUDXPDWLFLW\� VKRUWHU GXUDWLRQ RI WKH 
RSHUDWLRQ� IDVWHU UHKDELOLWDWLRQ LQ WKH SRVWRSHUDWLYH SHULRG� AORQJVLGH WKLV� LW LV HDVLHU FRPELQHG ZLWK 
SKDFRHPXOVL¿FDWLRQ� DQG PDNHV OHVV GDPDJH WR FRUQHDO� VFOHUDO DQG FRQMXQFWLYDO WLVVXHV GXH WR VPDOO 
LQFLVLRQV� TKHVH SURFHGXUHV DUH PDLQO\ SHUIRUPHG LQ FRQMXFWLRQ ZLWK SKDFRHPXOVL¿FDWLRQ� AW WKH VDPH 
WLPH� WKH FRQGXFWHG VWXGLHV VXJJHVW WKDW ZKHQ FRPSDULQJ WKH OHYHO RI IO3 �LQWUDRFXODU SUHVVXUH� DIWHU 
SKDFRHPXOVL¿FDWLRQ DQG SKDFRHPXOVL¿FDWLRQ FRPELQHG ZLWK MIG6� LQ WKH ODWWHU FDVH� D PRUH VLJQL¿FDQW 
GHFUHDVH LQ IO3 LV REVHUYHG� IW LV GHHPHG DSSURSULDWH WR SHUIRUP WKHVH RSHUDWLRQV LQ WKH HDUO\ DQG PRGHUDWH 
VWDJHV RI JODXFRPD� COLQLFDO WULDOV KDYH VKRZQ WKDW MIG6 SURFHGXUHV DFKLHYH D VLJQL¿FDQW GHFUHDVH LQ 
H\H SUHVVXUH RYHU SHULRGV XS WR �� PRQWKV�

Key words: glaucoma, surgical treatment, Minimal Invasive Glaucoma Surgery 

'�Q\DGD JHUL\ԥG|QPԥ] NRUOX÷XQ ԥVDV VԥEԥEOԥULQGԥQ ELUL TODXNRPDGÕU >�@� +DO�KD]ÕUGD G�Q\DGD 
�� PLO\RQGDQ oR[ LQVDQ JODXNRPDGDQ ԥ]L\\ԥW oԥNLU� BXQD J|Uԥ Gԥ� DOLPOԥU GDLP TODXNRPDQÕQ \HQL 
P�DOLFԥ PHWRGODUÕQÕQ D[WDUÕúÕQGDGÕUODU� MԥOXPGXU NL� J|UPԥ VLQLULQLQ ]ԥGԥOԥQPԥVLQLQ TDUúÕVÕQÕ DOPDT 
�o�Q [ԥVWԥOԥUGԥ J|]GD[LOL Wԥ]\LTLQ �G'T� DúD÷Õ VDOÕQPDVÕ YDFLEGLU >���@ � BX PԥTVԥGԥ oDWPDT �o�Q 
RIWDOPRORTODUÕQ VHoLPL KLSRWHQ]LY GDPFÕODU� OD]HU WUDEHNXORSODVWLND Yԥ \D FԥUUDKL P�GD[LOԥ ROD ELOԥU� 
ƏOEԥWWԥ� KԥU P�DOLFԥ �VXOXQ |] �VW�Q Yԥ oDWÕúPD\DQ FԥKԥWOԥUL YDU� Bԥ]LOԥUL� LON Q|YEԥGԥ� KLSRWHQ]LY 
PHGLNDPHQWR] P�DOLFԥ Wԥ\LQ HGLU� Nԥ]ԥUԥ DOPDT OD]ÕPGԥU NL� VRQ RQ LO ԥU]LQGԥ KLSRWHQ]LY GԥUPDQ 
YDVLWԥOԥULQLQ VD\ÕQÕQ GXUPDGDQ DUWPDVÕQD ED[PD\DUDT� EX Q|Y P�DOLFԥQLQ IXQGDPHQWDO SUREOHPOԥUL KԥOԥ 
Gԥ DNWXDOGÕU� 6RQ WԥGTLTDWODU J|VWԥUPLúGLU NL� TODXNRPDQÕQ HUNԥQ PԥUKԥOԥVLQGԥ PHGLNDPHQWR] P�DOLFԥ 
TԥGԥU H൵HNWLY P�DOLFԥ �VXOX OD]HU WUDEHNXORSODVWLNDGÕU >�@� 

TԥԥVV�Àԥ TH\G HWPԥOL\LN NL� NRPELQԥ PHGLNDPHQWR] Yԥ OD]HU WHUDSL\DVÕ E�W�Q TODXNRPDOÕ 
SDVLHQWOԥUGԥ G'T�LQ DúD÷Õ VDOÕQPDVÕ �o�Q NLID\ԥW GH\LOGLU� MԥVԥOԥQ� TODXNRPDQÕQ LQNLúDI HWPLú 
PԥUKԥOԥOԥULQGԥ \X[DUÕGD VDGDODGÕ÷ÕPÕ] �VXOODUOD G'T�LQ D]DOGÕOPDVÕ P�PN�Q ROPD\DQ KDOODUGD� ԥQԥQԥYL 
�VXO RODQ ¿OWUDVLRQ FԥUUDKL\ԥ � WUDEHNXOHNWRPL\D LFUD HGLOLU� BHOԥOLNOԥ� TH\G ROXQPDOÕGÕU NL� FԥUUDKL 
P�GD[LOԥ DUWÕT X]XQ ]DPDQGÕU NL� P�DOLFԥ DOTRULWPLQLQ D\UÕOPD] KLVVԥVLQԥ oHYULOPLúGLU >�@� 

BX P�DOLFԥ �VXOXQXQ VHoLPLQGԥ Gԥ Qԥ]ԥUԥ DOPDOÕ\ÕT NL� ԥPԥOL\\DWGDQ VRQUD ELU oR[ D÷ÕUODúPDODU 
EDú YHUԥ ELOԥU� PԥVԥOԥQ KLSRWRQL\D� [RURLGDO TRSPD� ¿OWUDVLRQ EDOÕúOD ED÷OÕ D÷ÕUODúPDODU �¿OWUDVLRQ EDOÕúÕQ 
LOWLKDEÕ� VÕ]PDVÕ Yԥ V��� HQGRIWDOPLW Yԥ V� BX VԥEԥEGԥQ TODXNRPD FԥUUDKL\\ԥVLQGԥ GDKD \HQL �VXOODUÕQ 
D[WDUÕúÕ Yԥ WԥGELTL GDYDP HWGLULOLU >�@� 

6RQ LOOԥUGԥ TODXNRPD FԥUUDKL\ԥVLQGԥ \HQL �VXO NLPL MLQLPDO IQYD]LY 4ODXNRPD CԥUUDKL\ԥVL 
�Mİ4C� PH\GDQD JԥOPLúGLU Yԥ DSDUÕODQ WԥGTLTDWODUGD EX P�DOLFԥ �VXOXQXQ H൵HNWLYOL\L Yԥ WԥKO�NԥVL]OL\L 
DUDúGÕUÕOPÕúGÕU� BLU VÕUD P�ԥOOLÀԥULQ ¿NULQԥ ԥVDVԥQ� Mİ4C GLJԥU TODXNRPD FԥUUDKL PHWRGODUÕ 
�WUDEHNXOHNWRPL\D Yԥ GUHQDM LPSODQWODUÕ� LOԥ P�TD\LVԥGԥ ELU oR[ �VW�QO�NOԥUԥ PDOLNGLU� BHOԥ NL� MİGC D] 
WUDYPDWLN ROPDVÕ� DE�LQWHUQR \DQDúPD LOԥ NRQ\XNWLYDQÕ GDKD D] ]ԥGԥOԥPԥVL� ԥPԥOL\\DWÕQ LFUD P�GGԥWLQLQ 
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GDKD TÕVD ROPDVÕ� ԥPԥOL\\DWGDQ VRQUDNÕ G|YUGԥ GDKD WH] UHDELOLWDVL\D� IDNRHPXOVL¿NDVL\D LOԥ GDKD DVDQ 
NRPELQԥ ROXQPDVÕ� NLoLN NԥVLNOԥU DSDUÕOPDTOD NRUQHDO� VNOHUDO Yԥ NRQ\XNWLYDO WR[XPDODUÕQ GDKD D] 
]ԥGԥOԥQPԥVL LOԥ VԥFL\\ԥOԥQLU >���@� 

4H\G HWPԥN LVWԥUGLN NL� SDVLHQWOԥUGԥ MİGC LFUD ROXQPDVÕQD TԥUDU YHUPԥN �o�Q DúD÷ÕGDNÕ KDOODU 
Qԥ]ԥUԥ DOÕQPDOÕGÕU�

�� gQ NDPHUD EXFD÷ÕQÕQ J|U�QPԥVLQL ԥQJԥOOԥ\ԥQ IDNWRUODUÕQ ROXE�ROPDPDVÕ� EX\QX] TLúDQÕQ 
EXODQPDVÕ� NRQ\XNWLYDO [ԥVWԥOLNOԥU �oDSÕT�� |Q VLQH[L\DQÕQ ROXE�ROPDPDVÕ� �] DQDWRPL\DVÕQD 
[DV [�VXVL\\ԥWOԥU � GDU TDSDT DUDOÕ÷Õ�

�� CԥUUDKL\ԥQLQ X÷XUOX ROPD úDQVÕQÕ D]DOGDFDT GXUXPODU� DIDNL\D� QHRYDVNXO\DU TODXNRPD� 
úԥNԥUOL GLDEHW >�@�

MDUDTOÕGÕU NL� MIGC±LQ WԥVQLÀԥQGLULOPԥVL� LVWLIDGԥ ROXQDQ FLKD]ODUÕQ LPSODQWDVL\D VDKԥVLQԥ J|Uԥ 
DSDUÕOPÕúGÕU� BXUDGD ԥVDV RODUDT � KԥGԥI VDKԥ VHoLOԥUԥN J|]GD[LOL PD\HQÕQ J|]GԥQ [DULF ROXQPDVÕ WԥPLQ 
ROXQXU� WUDEHNXO\DU úԥEԥNԥ Yԥ ùOHPP NDQDOODUÕ� VXSUD[RURLGDO Yԥ VXENRQ\XQNWLYDO \ROODU >��@ �

TUDEHNXODU úԥEԥNԥ Yԥ ùOHPP NDQDOODUÕQD LPSODQWDVL\D ROXQDQ VWHQWOԥUԥ ³L6WHQW´� ³L6WHQW İQMHNW´ Yԥ 
³+\GUXV´ VWHQWOԥUL DLGGLU� ùOHPP NDQDO PLNURVWHQWOԥULQLQ LON QԥVOL ³L6WHQW´ �GODXNRV CRUS�� 6DQ COHPHQWH� 
CA� U6A� LON GԥIԥ �����FL LOGԥ ABù�GD WԥTGLP ROXQPXúGXU� FDNRHPXOVL¿NDVL\D LOԥ NRPELQԥ HGLOGL\L 
]DPDQ ELU oR[ WԥGTLTDWODUGD H൵HNWLYOL\L RUWD GԥUԥFԥGԥ J|VWԥULOVԥ Gԥ� DoÕT EXFDTOÕ TODXNRPDOÕ SDVLHQWOԥUGԥ 
LVWLIDGԥVLQLQ GDYDP HWGLULOPԥVL RQXQ DUGÕFÕO RODUDT H൵HNWLYOL\LQL Yԥ WԥKO�NԥVL]OL\LQL ELU GDKD V�EXW HWPLúGLU� 
BX� GODXNRV NRPSDQL\DVÕQÕQ �����FL LOGԥ ABù�ÕQ F'A �FRRG DQG 'UXJ AGPLQLVWUDWLRQ� WԥUԥ¿QGԥQ 
WԥVWLTLQL TD]DQDQ \HQL LNLQFL QԥVLO ³L6WHQW´ RODQ ³L6WHQW İQMHNWLQ´ KD]ÕUODQPDVÕQD \RO DoPÕúGÕU >�����@�

BXQGDQ ԥODYԥ GLJԥU ELU ùOHPP NDQDO PLNURVWHQWL ³IYDQWLV� IQF�´ �IUYLQH� CA� U6A� WԥUԥ¿QGԥQ 
KD]ÕUODQPÕúGÕU Yԥ ³+\GUXV� MLNURVWHQW´ DGODQÕU >��@ �

TUDEHNXODU úԥEԥNԥ Yԥ ùOHPP NDQDOÕ J|]GD[LOL PD\HQLQ [DULF ROXQPDVÕQGD ԥVDV UH]LVWHQWOLN \DUDGDQ 
]RQD KHVDE ROXQXU� BX �o PLNURVWHQW Gԥ J|]GD[LOL PD\HQLQ WUDEHNXO\DU úԥEԥNԥQLQ P�TDYLPԥWLQL DúDUDT 
ùOHPP NDQDOODUÕQD ELUEDúD D[ÕPÕQD \RO DoÕU� BX VWHQWOԥU DUDVÕQGD LQFԥ IԥUTOԥU YDUGÕU� MLNURVWHQWOԥULQ LON 
QԥVOL VD\ÕODQ ³L6WHQW´ YDKLG ELU VWHQWGԥQ LEDUԥWGLU� LDNLQ WԥGTLTDWODU ELU QHoԥ VWHQWLQ H\QL YD[WGD LVWLIDGԥ 
ROXQPDVÕQÕQ YDKLG ELU VWHQW LVWLIDGԥVLQGԥQ GDKD oR[ H൵HNWLYOL\ԥ PDOLN ROGX÷XQX LUԥOL V�U�U� İNL VWHQWLQ 
H\QL YD[WGD LVWLIDGԥ ROXQPDVÕ� WԥN VWHQWOԥ P�TD\LVԥGԥ J|]GԥQ [DULF RODQ PD\HQLQ PLTGDUÕQÕQ ԥKԥPL\\ԥWOL 
|Oo�Gԥ DUWPDVÕQD LPNDQ YHUԥUԥN� ԥPԥOL\\DWGDQ VRQUDNL QԥWLFԥOԥULQ GDKD GD X÷XUOX ROPDVÕQD úԥUDLW \DUDGÕU� 
6WHQWOԥULQ GDKD GD LQNLúDI HGԥUԥN JHQLú |Oo�\ԥ PDOLN RODQ ³+\GUXV PLNURVWHQWL´QLQ PH\GDQD JԥOPԥVL LOԥ 
G'T�LQ GLJԥU VWHQWOԥUOԥ P�TD\LVԥGԥ GDKD DúD÷Õ K�GXGODUD VDOÕQPDVÕ Yԥ WԥOԥE ROXQDQ KLSRWHQ]LY GԥUPDQ 
YDVLWԥOԥULQLQ Gԥ VD\ÕQÕQ D]DOPDVÕQD LPNDQ YHUPLúGLU >��@� 

³L6WHQW´� PLNURE\SDVV VWHQWOԥULQLQ LONL ROXE� ԥQ oR[ LVWLIDGԥ ROXQDQ VWHQWGLU� � PP X]XQOX÷XQGD 
KHSDULQOԥ |UW�OP�ú WLWDQLXP VWHQWGLU >��@� BX VWHQW TRQLRVNRSL\D P�D\LQԥVLQLQ N|Pԥ\L LOԥ� NRUQHDO NԥVLN 
DSDUÕOPDTOD� DE�LQWHUQR \DQDúPD LOԥ WUDEHNXO\DU úԥEԥNԥ\ԥ LPSODQWDVL\D ROXQPXúGXU� G|]GD[LOL PD\HQL |Q 
NDPHUDGDQ WUDEHNXODU E\SDVV PH[DQL]PL LOԥ úOHPP NDQDOODUÕQD |W�UԥUԥN G'T�L DúD÷Õ VDOÕU >��@� ³L6WHQW´ 
KԥP WԥNEDúÕQD� KԥP Gԥ IDNRHPXOVL¿NDVL\D LOԥ NRPELQԥ Gԥ LVWLIDGԥ ROXQD ELOԥU� 4H\G HWPԥN OD]ÕPGÕU NL� 
IDNRHPXOVL¿NDVL\D LOԥ NRPELQԥ ROXQGXTGD H൵HNWLYOL\L GDKD GD DUWÕU >�����@� 

³L6WHQW´LQ H൵HNWLYOL\LQL Wԥ\LQ HWPԥN �o�Q LNL TUXSGD WԥGTLTDW DSDUÕOPÕúGÕU� TԥGTLTDW �����FL LOGԥ 
6DPXHOVRQ Yԥ ԥPԥNGDúODUÕ WԥUԥ¿QGԥQ EDúODQ÷ÕF Yԥ RUWD LQNLúDI PԥUKԥԥVLQGԥ RODQ ��� ELULQFLOL DoÕT 
EXFDTOÕ TODXNRPDOÕ �BAB4� SDVLHQWOԥUGԥ DSDUÕOPÕúGÕU� ��FL TUXSD GD[LO RODQODUGD IDNRHPXOVL¿NDVL\D Yԥ 
³L6WHQW´ LPSODQWDVL\DVÕ NRPELQԥ LFUD ROXQPXú� ��FL TUXSGD LVԥ \DOQÕ] IDNRHPXOVL¿NDVL\D LFUD ROXQPXúGXU� 
M�úDKLGԥQLQ VRQXQGD G'T G�úPԥVLQLQ H\QL ROPDVÕQD ED[PD\DUDT� NRPELQԥ TUXSGD IDNRHPXOVL¿NDVL\D 
TUXSXQD QLVEԥWԥQ GDKD D] J|]Gԥ Wԥ]\LT � ��PP+J ROPXúGXU ���� Yԥ ����� (\QL WԥGTLTDW TUXSXQGD 
� LOOLN P�úDKLGԥGԥQ VRQUD NRPELQԥ TUXSGD Wԥ]\LT VWDELO TDODUNԥQ �� LOGԥ ���� ����PP+J � � LOGԥ ���� 
������ \DOQÕ] IDNRHPXOVL¿NDVL\D TUXSXQGD �� LOGԥ ���� ����PP+J � � LOGԥ ���� ����� \�NVԥOPԥ TH\G 
ROXQPXúGXU >��@� 
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³L6WHQW´ LPSODQWODUÕQÕQ LVWLIDGԥ ROXQPDVÕQGD ELU VÕUD ԥNV J|VWԥULúOԥU YDU� ED÷OÕ EXFDTOÕ TODXNRPD� 
WUDYPDWLN� PDOLTQDQW� XYHDO Yԥ QHRYDVNXO\DU TODXNRPD� |Q NDPHUD EXFD÷ÕQGD Qԥ]ԥUԥ oDUSDQ NRQJHQLWDO 
DQRPDOL\DQÕQ ROPDVÕ� HSLVNOHUDO YHQR] Wԥ]\LTLQ DUWPDVÕQD VԥEԥE RODQ UHWUREXOEDU WXPRU� WLURLG [ԥVWԥOLNOԥUL� 
6WXUJH�:HEHU VLQGURPX Yԥ V� GD[LOGLU >��@�

³L6WHQW IQMHFW´ L6WHQWLQ GDKD WԥNPLOOԥúPLú IRUPDVÕ RODUDT� LQVDQ RUTDQL]PLQGԥ LPSODQWDVL\D ROXQDQ 
ԥQ NLoLN |Oo�\ԥ PDOLN VWHQW KHVDE ROXQXU ���� ȝP X]XQOXTGD Yԥ ��� ȝP GLDPHWUGԥGLU�� ³L6WHQW IQMHFW´LQ 
�VW�Q FԥKԥWL H\QL FԥUUDKL SURVHGXUGD LNL VWHQWLQ LVWLIDGԥ ROXQD ELOPԥVLGLU >��@ �úԥN����

Şək.1. L6WHQW İQMHFW �GODXNRV CRUS�� 6DQ COHPHQWH� CA� U6A�

�����FL LOLQ L\XQ D\ÕQGD F'A WԥUԥ¿QGԥQ ³L6WHQW IQMHFW´ �]ԥULQGԥ DSDUÕOPÕú WԥGTLTDWODUGD RQXQ 
H൵HNWLYOL\L WԥVWLT ROXQPXúGXU� TԥGTLTDWD ��� EDúODQ÷ÕF Yԥ LQNLúDI HWPLú BAB4 RODQ SDVLHQWOԥU GD[LO 
HGLOPLúGLU� 3DVLHQWOԥULQ ����Gԥ ³L6WHQW IQMHFW´ IDNRHPXOVL¿NDVL\D LOԥ NRPELQԥ� ����Gԥ LVԥ \DOQÕ] 
IDNRHPXOVL¿NDVL\D LFUD ROXQPXúGXU� �� D\ P�úDKLGԥ ԥU]LQGԥ P�ԥ\\ԥQ ROXQPXúGXU NL� ³L6WHQW IQMHFW´ 
LPSODQWDVL\DVÕ LOԥ NRPELQԥ IDNRHPXOVL¿NDVL\D DSDUÕODQODUGD ������� KLSRWHQ]LY GԥUPDQ YDVLWԥOԥULQLQ 
LVWLIDGԥVL ROPDGDQ VXWNDOÕT JR]GD[LOL Wԥ]\LTLQ ��� Yԥ GDKD oR[ D]DOPDVÕ P�úDKLGԥ ROXQPXú Yԥ \DOQÕ] 
IDNRHPXOVL¿NDVL\D DSDUÕODQODU ������� LOԥ H\QL QԥWLFԥ P�TD\LVԥ ROXQPXúGXU �S ������� ³L6WHQW IQMHFW´ 
TUXSXQGD VXWNDOÕT J|]GD[LOL Wԥ]\LTLQ ��� PP+J� IDNRHPXOVL¿NDVL\D DSDUÕODQODUGD LVԥ ��� PP+J D]DOPDVÕ 
TH\G ROXQPXúGXU �S������� >��@�

³+\GUXV� MLFURVWHQW´ �IYDQWLV� IQF�� IUYLQH� CA� �PP X]XQOX÷XQGD D\SDUD IRUPDVÕQGD RODQ 
WUDEHNXODU E\SDVV VWHQWLGLU� NLWLQRO���� QLNHO Yԥ ��� WLWDQLXP TDULúL÷L� WԥUNLEOLGLU� 4RQLRVNRSL\D 
P�D\LQԥVLQLQ N|Pԥ\L LOԥ ùOHPP NDQDOÕQD GD[LO HGLOLU Yԥ �]ԥULQGԥ GԥOLNOԥU ROGX÷X �o�Q GDKD oR[ NROOHNWRU 
NDQDOODUOD ԥODTԥOԥQԥUԥN L6WHQWGԥQ GDKD GD �VW�QO�\ԥ PDOLN ROXU >��@� �úԥN���

G|]GD[LOL Wԥ]\LTLQ DUWPDVÕQGD WUDEHNXO\DU úԥEԥNԥQLQ Yԥ ùOHPP NDQDOODUÕQÕQ GD[LOL GLYDUÕQÕQ ùOHPP 
NDQDOODUÕQÕQ [DULFL GLYDUÕQD GR÷UX E�N�OPԥVL Yԥ QԥWLFԥGԥ ùOHPP NDQDOODUÕQÕQ NROODSVÕQÕQ URO R\QDGÕ÷Õ 
TH\G ROXQXU >��@� BX FLKD] ùOHPP NDQDOODUÕQÕ QRUPDO VDKԥVLQGԥQ ��� GԥIԥ DUWÕT JHQLúOԥQGLUԥ ELOLU Yԥ 
J|]GD[LOL PD\HQLQ DVDQOÕTOD [DULF ROXQPDVÕQD úԥUDLW \DUDGÕU >��@� �úԥN���

 

Şək.2. +\GUXV� MLFURVWHQW �IYDQWLV� IQF�� IUYLQH� CA�
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AYURSDQÕQ � PԥUNԥ] úԥKԥULQGԥ �MHGLFDO (WKLFV CRPLWWHH LQ MDLQ]� FUDQNIXUW� 3DUPD� TRULQR� 
RRWWHUGDP� MDGULG� ZDUDJR]D� DSDUÕOPÕú ³+\GUXV II´ WԥGTLTDWÕQÕQ � LOOLN QԥWLFԥOԥUL �����FX LOGԥ 
APHULFDQ AFDGHP\ RI OSKWDOPRORJ\ MXUQDOÕQGD GԥUF ROXQPXúGXU� TԥGTLTDWD GD[LO RODQ ³+\GUXV´ Yԥ 
IDNRHPXOVL¿NDVL\D Yԥ \DOQÕ] IDNRHPXOVL¿NDVL\D ԥPԥOL\\DWÕ LFUD HGLOPLú [ԥVWԥOԥUGԥ � LOGԥQ VRQUD G'T�
LQ HQPԥ VԥYL\\ԥVL Yԥ KLSRWHQ]LY GԥUPDQ YDVLWԥOԥULQԥ RODQ WԥOԥEDW P�TD\LVԥ ROXQPXúGXU� ³+\GUXV´ Yԥ 
IDNRHPXOVL¿NDVL\D NRPELQԥ LFUD ROXQPXú SDVLHQWOԥUGԥ G'T�LQ GDKD X]XQ P�GGԥW DúD÷Õ VԥYL\\ԥGԥ TDOGÕ÷Õ 
P�ԥ\\ԥQ ROXQPXúGXU� ƏPԥOL\\DWÕQ LFUDVÕQGDQ �� D\ VRQUD VXWNDOÕT G'T� ³+\GUXV´ Yԥ IDNRHPXOVL¿NDVL\D 
TUXSXQGD ���� � ��� PP+J� IDNRHPXOVL¿NDVL\D TUXSXQGD LVԥ �������� �S ����� ROGX� TԥOԥE ROXQDQ 
KLSRWHQ]LY GԥUPDQ YDVLWԥOԥULQLQ VD\Õ ³+\GUXV´ Yԥ IDNRHPXOVL¿NDVL\D TUXSXQGD \DOQÕ] IDNRHPXOVL¿NDVL\D 
TUXSX LOԥ P�TD\LVԥGԥ ԥKԥPL\\ԥWOL GԥUԥFԥGԥ D]DOPÕúGÕU ���� Yԥ ���� S ������ +LSRWHQ]LY GԥUPDQ 
YDVLWԥOԥULQGԥQ LVWLIDGԥ HWPԥ\ԥQ SDVLHQWOԥULQ VD\Õ IDL] HWLEDUÕ LOԥ +\GUXV Yԥ IDNRHPXOVL¿NDVL\D TUXSXQGD 
IDNRHPXOVL¿NDVL\D TUXSXQD QLVEԥWGԥ ԥKԥPL\\ԥWOL GԥUԥFԥGԥ \�NVԥN ROPXúGXU ������ Yԥ �������

NԥWLFԥ HWLEDUÕ LOԥ TH\G HWPԥN RODU NL� IDNRHPXOVL¿NDVL\D LOԥ NRPELQԥ ùOHPP NDQDOODUÕQD GD[LO HGLOԥQ 
³+\GUXV MLNURVWHQW´L G'T�L Yԥ JODXNRPDOÕ SDVLHQWOԥUGԥ LVWLIDGԥ ROXQDQ KLSRWHQ]LY GԥUPDQ YDVLWԥOԥULQԥ 
RODQ WԥOԥEDWÕ PLQLPXPD HQGLUPԥGԥ H൵HNWLY Yԥ WԥKO�NԥVL] PHWRGGXU� BX SURVHGXU EDúODQ÷ÕF Yԥ LQNLúDI 
HWPLú TODXNRPDOÕ SDVLHQWOԥUGԥ G'T�L D]DOWPDT �o�Q GDKD X\÷XQGXU >��@� 

Şək.3. +\GUXV MLFURVWHQLQLQ LPSODQWDVL\DGDQ VRQUDNÕ J|U�QW�V�

AKPHG Yԥ ԥPԥNGDúODUÕ WԥUԥ¿QGԥQ ³+\GUXV´ Yԥ ³� L6WHQW MLNURVWHQW´L DUDVÕQGD P�TD\LVԥOL úԥNLOGԥ 
DSDUÕODQ WԥGTLTDW �� D\ GDYDP HWGL� TԥGTLTDWD ³+\GUXV´ LPSODQWDVL\DVÕ DSDUÕODQ �� QԥIԥU EDúODQ÷ÕF�LQNLúDI HWPLú 
BAB4�OÕ Yԥ �� QԥIԥU � L6WHQW LPSODQWDVL\D ROXQDQ SDVLHQWOԥU GD[LO ROXQPXúGXU� ³+\GUXV´ LPSODQWDVL\DVÕ E�W�Q 
SDVLHQWOԥUGԥ X÷XUOD EDúD oDWPÕú� ³� L6WHQW´ LPSODQWDVL\DVÕ LVԥ ������Gԥ X÷XUOX ROPXúGXU� ³+\GUXV´TUXSXQGD 
G'T ����  � ��� ±GDQ ����  � ����\ԥ ���� PP+J D]DOPD� S ������ G�úP�ú� ³� L6WHQW´ TUXSXQGD LVԥ ���� � 
����GDQ ����  � ����\ԥ ���� PP+J D]DOPD� S ����� NLPL D]DOPD TH\G ROXQPXúGXU >��@� 

ùOHPP NDQDOODUÕ YDVLWԥVLOԥ J|]GD[LOL PD\HQLQ J|]GԥQ [DULF ROXQPDVÕQÕ DVDQODúGÕUDQ GLJԥU ELU FLKD] 
³TUDEHNWRP´GXU >��@�³TUDEHNWRP´� PLNURHOHNWURNRDTXO\DVL\D VLVWHPLQԥ PDOLN RODQ MİGC FLKD]ÕGÕU� AE�
LQWHUQR WUDEHNXORWRPL\DQÕQ LFUDVÕQD úԥUDLW \DUDGDQ EX FLKD] � NLoLN NRUQHDO NԥVLN DSDUÕOPDTOD ����PP�� |Q 
NDPHUDGDQ NHoԥUԥN WUDEHNXO\DU úԥEԥNԥ WR[XPDODUÕQÕ NRDTXO\DVL\D HGԥUԥN JR]GD[LOL PD\HQLQ J|]GԥQ [DULF 
ROXQPDVÕQD úԥUDLW \DUDGÕU� ƏPԥOԥ JԥOԥQ WR[XPD DUWÕTODUÕ LVԥ WHPSRUDO NԥVLN YDVLWԥVLOԥ DVSLUDVL\D ROXQXU >��@�

AE�LQWHUQR WUDEHNXORWRPL\D LFUD ROXQDQ ��� [ԥVWԥ �]ԥULQGԥ DSDUÕODQ WԥGTLTDWGD ԥPԥOL\\DWGDQ 
ԥYYԥONL G'T ���� � VG��� PP+J� LVWLIDGԥ ROXQDQ KLSRWHQ]LY GԥUPDQ VD\Õ RUWD KHVDEOD ��� ���� ROPXúGXU� 
�� D\GD G'T ��� D]DODUDT ���� ����PP+J �S �������� KLSRWHQ]LY GԥUPDQ VD\Õ ��� D]DODUDT ������� 
�S ������� ROPXúGXU� ;ԥVWԥOԥULQ ������Gԥ ���� �� D\ ԥU]LQGԥ ԥODYԥ ԥPԥOL\\DWD HKWL\DF ROPXúGXU >��@�

6DGԥ D[ÕQ \ROXQX �ùOHPP NDQDOÕ YDVLWԥVLOԥ� DVDQODúGÕUDQ ùOHPP NDQDO ԥVDVOÕ Mİ4C�Qԥ R[úDU RODUDT 
VXSUD[RURLGDO MİGC G'T�L DúD÷Õ VDOPDT �o�Q XYHRVNOHUDO \ROX LVWLIDGԥ HGLU � 6DGԥ D[ÕQ \ROXQXQ ԥNVLQԥ 
RODUDT XYHDVNOHUDO D[ÕQ G'T�LQ VԥYL\\ԥVLQGԥQ DVÕOÕ GH\LO� NԥWLFԥGԥ EX VLVWHPLQ Qԥ]ԥUL RODUDT G'T�L GDKD 
oR[ DúD÷Õ VDOPD TDELOL\\ԥWLQԥ PDOLN ROGX÷X RUWD\D oÕ[ÕU� 6XSUD[RURLGDO VDKԥQLQ PԥQ¿ Wԥ]\LT TUDGLHQWLQԥ 
PDOLN ROPDVÕ XYHDVNOHUDO D[ÕQÕQ ԥVDV KԥUԥNԥWYHULFL T�YYԥVLGLU� D[ÕQÕQ DUWPDVÕ �o�Q FԥUUDKL TXU÷XQXQ 
\HUOԥúGLULOPԥVL G'T�LQ ԥKԥPL\\ԥWOL PLTGDUGD DúD÷Õ VDOÕQPDVÕQD VԥEԥE ROPXúGXU >��@�
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BX VDKԥ\ԥ LPSODQWDVL\D ROXQDQ FLKD] ³C\SDVV´ �AOFRQ� FW� :RUWK� T;� AB'� FLKD]ÕGÕU� FDNWODUD 
ԥVDVԥQ P�ԥ\\ԥQ ROXQPXúGXU NL� ³C\SDVV´ FLKD]Õ IDNRHPXOVL¿NDVL\D LOԥ NRPELQԥ ROXQGXTGD GDKD H൵HNWOL 
GԥUԥFԥGԥ G'T� DúD÷Õ VDOÕU >��@� APPD� ³C\SDVV´ FLKD]ÕQÕQ WԥGTLTDWODUGD NRUQHDO HQGRWHOLDO K�FH\Uԥ 
LWNLVLQԥ VԥEԥE ROGX÷X P�ԥ\\ԥQ ROXQPXúGXU� UYHDVNOHUDO D[ÕQÕQ DUWÕUÕOPDVÕQD \|QԥOԥQ GLJԥU FLKD]ODU KԥOԥ 
DUDúGÕUÕOPD PԥUKԥOԥVLQGԥGLU� GODXNRV CRUSRUDWLRQ �6DQ COHPHQWH� CA� U6A� DNWLY RODUDT ³L6WHQW 6XSUD´ 
FLKD]ÕQÕ� L6TAR MHGLFDO �:DYUH� BHOJLXP� LVԥ ³MİNİMHFW´ FLKD]ÕQÕ DUDúGÕUPDTGDGÕU >��@� �úԥN���

³C\3DVV 6XSUD[RURLGDO MLNURVWHQWL´ �AOFRQ� FW� :RUWK� T;� AB'� SROLDPLG PDWHULDOGDQ LEDUԥW RODQ 
����PP X]XQOX÷XQGD Yԥ ����PP GLDPHWULQGԥ� �]ԥULQGԥ GԥOLNOԥU RODQ ERUXúԥNLOOL PLNURVWHQW ROXE� GLVWDO 
KLVVԥVL XYHDVNOHUDO \RO YDVLWԥVLOԥ VXSUDVLOLDU Yԥ VXSUD[RURLGDO VDKԥ\ԥ GD[LO ROXU� İVWLIDGԥVLQԥ J|VWԥULúOԥU� 
EDúODQ÷ÕF Yԥ LQNLúDI HWPLú TODXNRPDOÕ [ԥVWԥOԥUGԥ IDNRHPXOVL¿NDVL\D LOԥ ELUOLNGԥ DSDUÕOÕU� ƏNV J|VWԥULúOԥU 
LVԥ GLJԥU VWHQWOԥUGԥ ROGX÷X NLPLGLU� ³C\3DVV MLNURVWHQWL´QLQ X÷XUOX Yԥ WԥKO�NԥVL] \HUOԥúGLULOPԥVL �o�Q |Q 
NDPHUD EXFD÷ÕQÕQ \D[úÕ YL]XDOL]DVL\D ROXQPDVÕ úԥUWGLU� DPPD EX ELU oR[ KDOODUGD P�PN�Q ROPD\D ELOԥU� 
NRUQHDO EXODQPD� TH\UL�úԥ൵DÀÕT Yԥ \D LPSODQWÕQ G�]J�Q \HUOԥúGLULOPԥVL �F�Q TRQLRVNRSL\D P�D\LQԥVLQLQ 
P�PN�Q ROPDPDVÕ � �����FÕ LOGԥ F'A WԥUԥ¿QGԥQ IDNRHPXOVL¿NDVL\D LOԥ ELUJԥ LVWLIDGԥ ROXQGXTGD G'T�LQ 
GDKD H൵HNWOL D]DOWPDVÕ WԥVWLT ROXQPXúGXU >��@� 

+RHK Yԥ ԥPԥNGDúODUÕ ³C\3DVV´ Yԥ IDNRHPXOVL¿NDVL\D LFUD ROXQPXú BAB4�OÕ �Q ���� SDVLHQW 
TUXSODUÕQGD � D\OÕT P�úDKLGԥ DSDUPÕúODU� ƏPԥOL\\DWGDQ |QFԥ G'T RUWDODPD ��������� PP+J Yԥ 
LVWLIDGԥ ROXQDQ KLSRWHQ]LY GԥUPDQ VD\Õ RUWDODPD ������� LNԥQ� P�úDKLGԥOԥULQ VRQXQGD G'T ��� Yԥ 
GԥUPDQ VD\ÕQGD ����� D]DOPD TH\G ROXQPXúGXU� TԥGTLTDWGD ԥQ VÕ[ J|U�OԥQ D÷ÕUODúPD ����� �LOԥ LON 
D\GD KLSRWRQL\D� ����� �LOԥ NHoLFL G'T \�NVԥOPԥVL Yԥ ���� LOԥ |Q NDPHUD LOWLKDEÕ ROPXúGXU� � J|]Gԥ 
L]OԥPԥ P�GGԥWLQGԥ ԥODYԥ TODXNRPD FԥUUUDKL\ԥVLQLQ DSDUÕOPDVÕQD HKWL\DF ROPDVÕQD ED[PD\DUDT� KHo 
ELULQGԥ PLNURVWHQWOԥU oÕ[DUÕOPDPÕúGÕU� MLNURVWHQW G'T�L D]DOWPDVÕ� GԥUPDQ VD\ÕQGD D]DOPD Yԥ D÷ÕUODúPD 
IDL]LQLQ D] ROPDVÕ LOԥ HUNԥQ PԥUKԥOԥGԥ X÷XUOX ROPXúGXU� TԥGTLTDWoÕODUÕQ �� D\OÕT L]OԥPԥ QԥWLFԥOԥULQL 
TH\G HWGLNOԥUL WԥGTLTDWODUGD� PLNURVWHQWOԥ NRPELQԥ IDNRHPXOVL¿NDVL\D DSDUÕOPÕú ��� J|] WԥGTLTDWD GD[LO 
HGLOGL� TԥGTLTDWGD G'T ��PP+J Yԥ \D oR[ RODQ NOLQLNL KDOODUOD �Q ���� EX Gԥ\ԥULQ DOWÕQGD RODQ NOLQLNL 
KDOODU �Q ���� Gԥ\ԥUOԥQGLULOGL� İON TUXSGD G'T±Gԥ ��� D]DOPD TH\G ROXQDUDT� LVWLIDGԥ ROXQDQ KLSRWHQ]LY 
GԥUPDQ VD\Õ IDL] HWLEDUÕ LOԥ ��� D]DOGÕ� İNLQFL TUXSGD LVԥ D]DOPD ��� RODUDT TH\G ROXQPXúGXU >��@� 

�����FL LOGԥ F'A WԥUԥ¿QGԥQ ³C\3DVV MLNURVWHQW´L LPSODQWDVL\DVÕ DSDUÕODQODUGD NRUQHDO K�FH\Uԥ 
LWNLVLQLQ EDú YHUԥFԥ\L KDTTÕQGD [ԥEԥUGDUOÕT HGLOGL� ��LOOLN L]OԥPԥGԥQ VRQUD LPSODQWDVL\D DSDUÕOPÕú 
SDVLHQWOԥULQ ����Gԥ �������� NRUQHDO HQGRWHO K�FH\Uԥ VÕ[OÕ÷ÕQGD D]DOPD TH\G ROXQGX� BHOԥ NL� ³C\3DVV´ 
FLKD]Õ \HUOԥúGLULOGLNGԥQ VRQUD |Q NDPHUD\D GR÷UX \HUGԥ\LúPԥVL Yԥ QԥWLFԥGԥ NRUQHDO HQGRWHO K�FH\UԥOԥULQԥ 
]ԥUԥU YHUGL\L PԥOXP ROGX� İPSODQWDVL\DGDQ VRQUD � LO ԥU]LQGԥ FLKD]ÕQ |Q NDPHUDGD J|U�QԥQ KDOTDODUÕQÕQ 
VD\ÕQD J|Uԥ HQGRWHO K�FH\Uԥ LWNLVLQLQ GԥUԥFԥVL P�ԥ\\ԥQ ROXQGX� BHOԥ NL�FLKD]ÕQ |Q NDPHUDGD J|U�QԥQ 
KDOTDODUÕQÕQ VD\Õ LOԥ HQGRWHO K�FH\Uԥ VD\ÕQGD D]DOPD G�] P�WԥQDVLEGLU� (QGRWHO K�FH\Uԥ D]DOPDVÕ �(+A� 
������ KDOTD J|U�QPԥVL ��� [ԥVWԥ�� (+A������ KDOTD J|U�QPԥVL ��� [ԥVWԥ�� (+A�������� KDOTD 
J|U�QPԥVL �� [ԥVWԥ� P�ԥ\\ԥQ ROXQPXúGXU >��@ � úԥN����

³C\3DVV MLNURVWHQWL´QLQ H൵HNWLYOL\LQL Yԥ WԥKO�NԥVL]OL\LQL J|VWԥUԥQ GLJԥU WԥGTLTDWODUGDQ ELUL Gԥ 
COM3A66 WԥGTLTDWÕ ROGX� BX WԥGTLTDW ��� QԥIԥUL WԥGTLTDW TUXSXQD GD[LO HWGL� TԥGTLTDWD GD[LO RODQ ��� 
SDVLHQWGԥ \DOQÕ] IDNRHPXOVL¿NDVL\D� ��� SDVLHQWGԥ LVԥ C\3DVV Yԥ IDNRHPXOVL¿NDVL\D NRPELQԥ úԥNLOGԥ 
LVWLIDGԥ ROXQGX� ³C\3DVV´ Yԥ IDNRHPXOVL¿NDVL\D TUXSXQGD LONLQ G'T ����� ��� PP+J� LVWLIDGԥ ROXQDQ 
GԥUPDQ VD\Õ RUWD KHVDEOD ��� � ���� IDNRHPXOVL¿NDVL\D TUXSXQGD LVԥ LONLQ G'T ���� � ��� PP+J� GԥUPDQ 
VD\Õ RUWD KHVDEOD ��� � ��� ROGX� � LOOLN L]OԥPԥGԥQ VRQUD KԥU � TUXSGD J|]GD[LOL Wԥ]\LTLQ D]DOPDVÕQD 
ED[PD\DUDT� ³C\3DVV´ Yԥ IDNRHPXOVL¿NDVL\D TUXSXQGD Wԥ]\LT GDKD ԥKԥPL\\ԥWOL GԥUԥFԥGԥ D]DOPÕúGÕU� BHOԥ 
NL� IDNRHPXOVL¿NDVL\D TUXSXQGD G'T�Gԥ ��� PP+J� ³C\3DVV´ Yԥ IDNRHPXOVL¿NDVL\D TUXSXQGD LVԥ ��� 
PP+J D]DOPD TH\G ROXQGX� İVWLIDGԥ ROXQDQ GԥUPDQ VD\Õ � LO ԥU]LQGԥ IDNRHPXOVL¿NDVL\D TUXSXQGD ��� � 
����GDQ ��� � ����ԥ TԥGԥU � NRPELQԥ TUXSGD LVԥ RUWD KHVDEOD ��� � ����GDQ ��� � ����\D TԥGԥU D]DOPÕúGÕU >��@� 
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Şək.4. C\3DVV MLNURVWHQWL �AOFRQ�FW�:RUWK�T;�AB'�

Şək.5. C\3DVV MLNUR�6WHQWLQ |Q NDPHUDGD J|U�Q�ú�

YX[DUÕGD WԥVYLU ROXQDQ MIGC FLKD]ODUÕQÕQ LVWLIDGԥ VDKԥVLQGԥQ �TUDEHNXO\DU úԥEԥNԥ Yԥ ùOHPP 
NDQDOODUÕ� VXSUD[RURLGDO� IԥUTOL RODUDT� VXENRQ\XNWLYDO VDKԥ ԥVDV HWLEDUÕ LOԥ TH\UL�¿]LRORMÕ VDKԥGLU� G|] 
GD[LOL PD\H QRUPDO úԥUWOԥU DOWÕQGD VXENRQ\XNWLYDO VDKԥ\ԥ NHoPLU� EX VDKԥ\ԥ \HQL ELU D[ÕQ \ROXQXQ 
\DUDGÕOPDVÕ FԥKGL WR[XPD UHDNVL\DVÕ�oDSÕTODúPD LOԥ TDUúÕODQD ELOԥU� BHOԥOLNOԥ� VXENRQ\XNWLYDO FԥUUDKL 
\RO X]XQ ]DPDQGÕU NL� WUDEHNXOHNWRPL\D Yԥ JODXNRPD GUHQDM FLKD]ODUÕQÕQ LVWLIDGԥ ROXQGX÷X ԥVDV KԥGԥI 
Q|TWԥGLU� 6XENRQ\XNWLYDO Yԥ HSLVNOHUDO \DUD VD÷DOPDVÕ KDTTÕQGD DUWÕT P�ԥ\\ԥQ ROXQPXú ELOLNOԥUOԥ \HQL 
FLKD]ODUÕQ LQNLúDIÕQÕ ELUOԥúGLUԥUԥN GHPԥN RODU NL� VXENRQ\XNWLYDO VDKԥ G'T�LQ D]DOGÕOPDVÕ �o�Q ԥQ 
H൵HNWLY VDKԥ KHVDE ROXQD ELOԥU� 6XENRQ\XNWLYDO VDKԥ\ԥ LPSODQWDVL\D ROXQDQ FLKD] ³;HQ �� GHO 6WHQWL´GLU 
�AOOHUJDQ IQF�� CA� U6A� >��@� 

6XENRQ\XNWLYDO VDKԥ\ԥ LPSODQWDVL\D ROXQDQ LPSODQW ³;(N JHO VWHQW´L �AOOHUJDQ IQF�� CA� U6A� 
DGODQÕU� BX VWHQW LON GԥIԥ F'A WԥUԥ¿QGԥQ �����FL LOGԥ LVWLIDGԥVL WԥVWLT ROXQPXúGXU� G'T�L D]DOWPDGD ԥVDV 
WԥVLU PH[DQL]PL� |Q NDPHUD Yԥ VXENRQ\XNWLYDO VDKԥ DUDVÕQGD ԥODTԥ \DUDWPDTGDQ LEDUԥWGLU� BRUX úԥNOLQGԥ 
RODQ EX LPSODQW � PP X]XQOX÷D PDOLNGLU� L�PHQ GLDPHWULQԥ J|Uԥ � Q|Y� YDUGÕU� ODNLQ F'A WԥUԥ¿QGԥQ 
WԥVWLT ROXQPXú |Oo� �� ȝP KHVDE ROXQXU� WԥUNLELQԥ J|Uԥ MHODQWLQ Yԥ TOXWDUDOGHKLGGԥQ LEDUԥWGLU� �� |Oo�O� 
L\QԥQLQ N|Pԥ\L LOԥ DE�LQWHUQR �VXOOD |Q NDPHUDGDQ NHoPԥNOԥ VXENRQ\XNWLYDO VDKԥ\ԥ \HUOԥúGLULOLU� 
IPSODQWDVL\DGDQ VRQUD WUDEHNXOHNWRPL\DGD ROGX÷X NLPL ¿OWUDVLRQ EDOÕú IRUPDODúÕU� İPSODQWDVL\D ]DPDQÕ 
PLWRPLFLQ C�GԥQ LVWLIDGԥ ROXQD ELOԥU� İVWLIDGԥVLQԥ J|VWԥULúOԥU� PD[LPDO KLSRWHQ]LY P�DOLFԥ\ԥ ED[PD\DUDT 
QԥWLFԥ X÷XUVX] RODQ BAB4� SVHYGRHNVIROLDWLY Yԥ SLTPHQWOL TODXNRPD KHVDE ROXQXU� �� SDVLHQWLQ GD[LO 
HGLOGL\L WԥGTLTDWGD �� D\OÕT L]OԥPԥGԥQ VRQUD G'T�LQ ���� � ��� PP+J�GDQ ���� � ��� PP+J�D D]DOGÕ÷Õ 
Yԥ LVWLIDGԥ ROXQDQ KLSRWHQ]LY GԥUPDQODUÕQ VD\ÕQÕQ ��� � ����GԥQ ��� � ����ԥ TԥGԥU D]DOGÕ÷Õ P�ԥ\\ԥQ 
ROPXúGXU� ƏPԥOL\\DWGDQ VRQUD P�úDKLGԥ ROXQDQ DU]XROXQPD] ԥODPԥWOԥU� NHoLFL KLSRWRQL\D G'T�� PP 
+J� J|UPԥ LWLOL\LQGԥ � 6QHOOHQ [ԥWWL TԥGԥU D]DOPD ROGX� �� [ԥVWԥGԥQ ��GD LVԥ G'T�LQ ED]DO VԥYL\\ԥGԥQ �� 
PP+J DUWPDVÕ TH\G ROXQDUDT� LNLQFL ԥPԥOL\\DWÕQ DSDUÕOPDVÕQD HKWL\DF ROPXúGXU >��@� �úԥN���

³;(N JHO VWHQW´ LQLQ X]XQP�GGԥWOL H൵HNWLYOL\LQL Yԥ WԥKO�NԥVL]OL\LQL J|VWԥUԥQ � LOOLN WԥGTLTDW DSDUÕOPÕúGÕU� 
hPXPLOLNGԥ ��� J|] ROPDTOD ��� � BAB4� �� � SVHYGRHNVIROLDWLY TODXNRPD�� G'T�L Qԥ]DUԥW DOWÕQD DOÕQD 
ELOPԥ\ԥQ �� [ԥVWԥGԥ � TUXSGD WԥGTLTDW DSDUÕOGÕ� ��FL TUXSGD ³;(N JHO VWHQW´L Yԥ IDNRHPXOVL¿NDVL\D NRPELQԥ 
úԥNLOGԥ� ��FL TUXSGD LVԥ \DOQÕ] ³;(N JHO VWHQW´L LPSODQWDVL\DVÕ DSDUÕOGÕ� +ԥU � TUXS DUDVÕQGD RUWDODPD G'T� 
WԥOԥE ROXQDQ KLSRWHQ]LY GԥUPDQ VD\Õ� ԥPԥOԥ JԥOԥQ D÷ÕUODúPDODU Yԥ \DQ WԥVLUOԥU P�TD\LVԥ ROXQPXúGXU� BHOԥ 
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NL� NRPELQԥ ³;(N JHO VWHQW´ Yԥ IDNRHPXOVL¿NDVL\D BAB4 [ԥVWԥOԥULQ ����Gԥ� SVHYGRHNVIROLDWLY TODXNRPDOÕ 
[ԥVWԥOԥULQ ����GD LFUD ROXQGX� TDODQ [ԥVWԥOԥUGԥ LVԥ \DOQÕ] ³;(N JHO VWHQW´ LPSODQWDVL\DVÕ DSDUÕOPÕúGÕU� 
BDúODQ÷ÕFGD RUWDODPD G'T ���� � ��� PP+J �BAB4� Yԥ ���� � ��� PP+J �SVHYGRHNVIROLDWLY TODXNRPD� 
ROPXúGXU� � LOOLN WԥGTLTDWGDQ VRQUD G'T X\÷XQ RODUDT ���� � ��� PP+J �BAB4� �� ������� ���� � ��� 
PP+J �SVHYGRHNVIROLDWLY TODXNRPD� ��� ����� ROGX �3   ������ OUWDODPD LVWLIDGԥ ROXQDQ KLSRWHQ]LY 
GԥUPDQ VD\Õ BAB4 [ԥVWԥOԥUGԥ ��� � ����GDQ ��� � ����\ԥ� 3VHYGRHNVIROLDWLY TODXNRPDOÕ [ԥVWԥOԥUGԥ ������� 
�GDQ ������� �\ԥ G�úG� �3   ������ ƏPԥOԥ JԥOԥQ \DQ H൵HNWOԥU BAB4 [ԥVWԥOԥUGԥ ���� �� SVHYGRHNVIROLDWLY 
TODXNRPDOÕ [ԥVWԥOԥUGԥ LVԥ ���� � �3 ������ ԥODYԥ TODXNRPD FԥUUDKL\ԥVLQԥ HKWL\DF BAB4 [ԥVWԥOԥUGԥ 
����� Yԥ SVHYGRHNVIROLDWLY TODXNRPDOÕ [ԥVWԥOԥUGԥ ����� ROGX �3   ������ NԥWLFԥGԥ PԥOXP ROGX NL� ´;(N 
JHO VWHQW´L Yԥ IDNRHPXOVL¿NDVL\D NRPELQԥ LFUDVÕ Yԥ \DOQÕ] ³;(N JHO VWHQW´L LPSODQWDVL\DVÕ BAB4�OÕ Yԥ 
SVHYGRHNVIROLDWLY TODXNRPDOÕ [ԥVWԥOԥUGԥ R[úDU QԥWLFԥOԥU J|VWԥUPLúGLU >��@� 

Şək.6. ;(N GHO 6WHQW �AOOHUJDQ IQF�� CA� U6A�

MLNURVWHQWOԥU DUDVÕQGD ELU oR[ P�TD\LVԥOL WԥGTLTDWODU DSDUÕOPÕúGÕU�´C\SDVV´ Yԥ ³L6WHQW´ LPSODQWÕ 
DUDVÕQGD DSDUÕODQ �� D\OÕT WԥGTLTDWÕQ QԥWLFԥOԥUL P�TD\LVԥ ROXQPXú Yԥ P�ԥ\\ԥQ ROXQPXúGXU NL� C\SDVV 
PLNURVWHQWL G'T�L YDKLG VD\GD LPSODQWDVL\D ROXQDQ ³L6WHQW´ PLNURVWHQWL LOԥ P�TD\LVԥGԥ GDKD ԥKԥPL\\ԥWOL 
GԥUԥFԥGԥ D]DOGÕU� İPSODQWDVL\D ROXQDQ ³L6WHQW´OԥULQ VD\ÕQÕQ DUWPDVÕ LVԥ� QԥWLFԥ RODUDT G'T�LQ HQPԥ 
K�GXGODUÕQÕQ ³C\SDVV´PLNURVWHQWL LOԥ EԥUDEԥU K�GXGODUD JԥWLULOPԥVL LOԥ QԥWLFԥOԥQPLúGLU >��@� 

+LSRWHQ]LY GԥUPDQ SUHSDUDWODUÕQÕQ VD\ÕQGD RUWDODPD D]DOPD J|VWԥULFLOԥUL LVԥ DúD÷ÕGDNÕ NLPL 
ROPXúGXU� 

�� 9DKLG L6WHQW � FDNRHPXOVL¿NDVL\D ^í���� � ���� `
�� dR[VD\OÕ L6WHQW � FDNRHPXOVL¿NDVL\D ^ í���� � ����`
�� C\SDVV � FDNRHPXOVL¿NDVL\D ^ í���� � ����` >��@
ASDUÕODQ GDKD ELU WԥGTLTDW ]DPDQÕ UHIUDNWHU DoÕT EXFDTOÕ TODXNRPDOÕ [ԥVWԥOԥUGԥ � WUDEHNXO\DU E\SDVV 

VWHQWL� � VXSUD[RURLGDO VWHQWL LVWLIDGԥ ROXQPXú Yԥ ԥPԥOL\\DWGDQ VRQUD SURVWRTODQGLQ P�DOLFԥVL TԥEXO HGԥQ 
[ԥVWԥOԥULQ X]XQ P�GGԥWOL QԥWLFԥOԥUL TH\G HGLOPLúGLU� .HoLULOPLú WUDEHNXORHNWRPL\D ԥPԥOL\\DWÕ VRQUDVÕ G'T 
� �� PP+J RODQ Yԥ RUWDODPD ��� KLSRWHQ]LY GԥUPDQ LVWLIDGԥ HGԥQ �� QԥIԥU N|Q�OO� �]ԥULQGԥ � L6WHQW�� � 
L6WHQW� 6XSUD LPSODQWDVL\DVÕ DSDUÕOGÕ Yԥ ԥPԥOL\\DWGDQ VRQUD TDYDSURVW P�DOLFԥVL Wԥ\LQ HGLOPLúGLU� TԥGTLTDW 
� LO GDYDP HWPLúGLU� ƏPԥOL\\DW |QFԥVL RUWDODPD ��� � ��� KLSRWHQ]LY GԥUPDQ LVWLIDGԥ ROXQPDTOD G'T ���� 
� ��� PP+J� GԥUPDQ LVWLIDGԥVL ROPDGDQ G'T ���� � ��� PP+J ROPXúGXU� ƏPԥOL\\DWGDQ VRQUD �� D\ 
ԥU]LQGԥ E�W�Q P�D\LQԥOԥUGԥ RUWDODPD G'T � ���� PP+J ����� D]DOPD�� LOOLN GԥUPDQ LVWLIDGԥVL ROPDGDQ 
G'T � ���� PP+J ROGX� +Ho ELU ԥODYԥ FԥUUDKL P�DOLFԥ Yԥ KLSRWHQ]LY GԥUPDQ P�DOLFԥVL DOPD\DQ J|]OԥULQ 
� ���
LQGԥ� ԥPԥOL\\DWGDQ ԥYYԥONL J|VWԥULFLOԥUOԥ P�TD\LVԥGԥ G'T�LQ � ��� D]DOPDVÕ TH\G ROXQPXúGXU� 
NԥWLFԥ RODUDT TH\G HGԥ ELOԥULN NL� � WUDEHNXO\DU E\SDVV VWHQWL� � VXSUD[RURLGDO VWHQWL Yԥ ԥPԥOL\\DW VRQUDVÕ 
SURVWRTODQGLQ P�DOLFԥVL LOԥ G'T GDKD X]XQ P�GGԥWOL Yԥ WԥKO�NԥVL] ROPDTOD DúD÷Õ VԥYL\\ԥOԥUԥ HQPLúGLU� >��@ 

'DKD ELU P�TD\LVԥOL WԥGTLTDW TRURQWR UQLYHUVLWHWLQGԥ DSDUÕOPÕúGÕU� BX WԥGTLTDW NRPELQԥ 
IDNRHPXOVL¿NDVL\D Yԥ WUDEHNXO\DU E\SDVV VWHQW LPSODQWDVL\DVÕ Yԥ DE�LQWHUQR WUDEHNXORWRPL\D LFUD ROXQDQ 
[ԥVWԥOԥU DUDVÕQGD DSDUÕOPÕúGÕU� TԥGTLTDWD GD[LO RODQ [ԥVWԥOԥUGԥ BAB4� SVHYGRHNVIROLDWLY Yԥ SLTPHQWOL 
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TODXNRPD TH\G ROXQPXúGXU� ;ԥVWԥOԥULQ RUWDODPD \DúÕ ���� � �� LGL� �� J|]Gԥ IDNRHPXOVL¿NDVL\D Yԥ � 
´L6WHQW´ LPSODQWDVL\DVÕ� �� J|]Gԥ LVԥ IDNRHPXOVL¿NDVL\D Yԥ WUDEHNXORWRPL\D LFUD ROXQGX� �� D\GDQ VRQDU 
QԥWLFԥOԥU WԥKOLO ROXQPXúGXU� ASDUÕODQ WԥKOLOOԥUԥ J|Uԥ� �� D\ VRQUD VWHQW Yԥ IDNRHPXOVL¿NDVL\D TUXSXQGD 
G'T ���� � ��� PP+J�GԥQ ���� � ��� PP+J�ԥ TԥGԥU � 3 � ������ WUDEHNXORWRPL\D Yԥ IDNRHPXOVL¿NDVL\D 
TUXSXQGD LVԥ ���� � ��� PP +J�GԥQ ���� � ��� PP +J�ԥ TԥGԥU D]DOPÕúGÕU �3 � ������ İVWLIDGԥ ROXQDQ 
KLSRWHQ]LY GԥUPDQ VD\ÕQGD KԥU � TUXSGD �� D\ ԥU]LQGԥ D]DOPD TH\G ROXQPXúGXU� ƏPԥOL\\DWÕQ QԥWLFԥVL 
�� D\ÕQ VRQXQGD VWHQW LPSODQWDVL\DVÕ ROXQDQ ��� [ԥVWԥGԥ ��� J|]�� WUDEHNXORWRPL\D LFUD ROXQDQ ��� 
[ԥVWԥGԥ �� J|]� X÷XUOX ROPXúGXU �3   ������ 6WHQW TUXSXQGD KLIHPDQÕQ ԥPԥOԥJԥOPԥ J|VWԥULFLVL Gԥ DúD÷Õ 
ROPXúGXU �3   ������ NԥWLFԥ RODUDT TH\G HGԥ ELOԥULN NL� KԥU � TUXSGD �� D\ ԥU]LQGԥ G'T Yԥ LVWLIDGԥ 
ROXQDQ KLSRWHQ]LY GԥUPDQ VD\ÕQGD ԥKԥPL\\ԥWOL D]DOPD TH\G ROXQPXúGXU� LDNLQ VWHQW TUXSX SRVWRSHUDWLY 
KLIHPDQÕQ ԥPԥOԥJԥOPԥ J|VWԥULFLVL DúD÷Õ ROGX÷X �o�Q GDKD oR[ X÷XUOX ROPXúGXU >��@�

Yekun
BHOԥOLNOԥ� DSDUÕODQ WԥGTLTDWODU ELU GDKD V�EXW HGLU NL� Mİ4C GLJԥU TODXNRPD FԥUUDKL PHWRGODUÕQGDQ 

GDKD D] WUDYPDWLN Yԥ LQYD]LY PHWRG ROPDTOD EԥUDEԥU� P�PN�Q RODQ D÷ÕUODúPDODUÕQ PLQLPXPD HQGLULOPԥVL 
�o�Q GDKD ԥOYHULúOL FԥUUDKL PHWRG KHVDE ROXQD ELOԥU� (\QL ]DPDQGD PLNURVWHQWOԥULQ IDNRHPXOVL¿NDVL\D 
LOԥ NRPELQԥ LVWLIDGԥVLQLQ� \DOQÕ] IDNRHPXOVL¿NDVL\D LOԥ P�TD\LVԥGԥ G'T�L GDKD ԥKԥPL\\ԥWOL GԥUԥFԥGԥ 
D]DOWPDVÕ GD DSDUÕODQ WԥGTLTDWODUGD ELU GDKD |] ԥNVLQL WDSPÕúGÕU� Mİ4C TODXNRPDQÕQ EDúODQ÷ÕF Yԥ LQNLúDI 
HWPLú PԥUKԥOԥOԥULQGԥ DSDUÕOPDVÕ PԥTVԥGԥ X\÷XQ KHVDE ROXQXU�

Ə'ƏBİYYAT�

�� 4XLJOH\ +�A�� BURPDQ A�T� TKH QXPEHU RI SHRSOH ZLWK JODXFRPD ZRUOG�ZLGH LQ ���� DQG 
���� �� BU� J� OSKWKDOPRO�� ����� Y������� S����±����

�� TKH AGYDQFHG GODXFRPD IQWHUYHQWLRQ 6WXG\ �AGI6�� �� TKH UHODWLRQVKLS EHWZHHQ FRQWURO 
RI LQWUDRFXODU SUHVVXUH DQG YLVXDO ¿HOG GHWHULRUDWLRQ� TKH AGI6 IQYHVWLJDWRUV �� AP� J� 
OSKWKDOPRO�� ����� Y�������� S����±���� NR DXWKRUV OLVWHG� 

�� +HLMO A�� LHVNH M�C�� BHQJWVVRQ B�� +\PDQ L� HW DO� (DUO\ MDQLIHVW GODXFRPD TULDO GURXS 
RHGXFWLRQ RI LQWUDRFXODU SUHVVXUH DQG JODXFRPD SURJUHVVLRQ� UHVXOWV IURP WKH (DUO\ MDQLIHVW 
GODXFRPD TULDO �� AUFK� OSKWKDOPRO�� ����� Y��������� S�����±�����

�� GD]]DUG G�� .RQVWDQWDNRSRXORX (�� GDUZD\�+HDWK '� HW DO� TKH ODVHU LQ JODXFRPD DQG 
RFXODU K\SHUWHQVLRQ �LLG+T�� A PXOWLFHQWUH UDQGRPLVHG FRQWUROOHG WULDO� EDVHOLQH SDWLHQW 
FKDUDFWHULVWLFV �� BU� J� OSKWDOPRO�� ����� Y����� S���������

�� GHGGH 6�J�� FHXHU :�J�� 6KL :� HW DO� TUHDWPHQW RXWFRPHV LQ WKH SULPDU\ WXEH YHUVXV 
WUDEHFXOHFWRP\ VWXG\ DIWHU � \HDU RI IROORZ�XS �� OSKWKDOPRORJ\� ����� Y�������� S����±����

�� GHGGH 6�J�� 6FKL൵PDQ J�C�� FHXHU :�J� HW DO� TUHDWPHQW RXWFRPHV LQ WKH TXEH 9HUVXV 
TUDEHFXOHFWRP\ �T9T� VWXG\ DIWHU ¿YH \HDUV RI IROORZ�XS �� AP� J� OSKWKDOPRO�� ����� Y����� 
S����±����

�� BRULVXWK N�6�� 3KLOOLSV B�� .UXSLQ T� TKH ULVN SUR¿OH RI JODXFRPD ¿OWUDWLRQ VXUJHU\ �� CXUU� 
OSLQ� OSKWKDOPRO�� ����� Y���� S����±���� 

�� MDQDVVHV '�T�� AX L� TKH QHZ HUD RI JODXFRPD PLFUR�VWHQW VXUJHU\ �� OSKWKDOPRO� TKHU�� 
����� Y��� S����±���� 

�� BUDQGDR L�M�� GULHVKDEHU M�C� USGDWH RQ MLQLPDOO\ IQYDVLYH GODXFRPD 6XUJHU\ �MIG6� 
DQG QHZ LPSODQWV �� J� OSKWKDOPRO�� ����� S��������

��� 6RR+RR J�R�� 6HLEROG L�.�� RDGFOL൵H N�M� HW DO� MLQLPDOO\ LQYDVLYH JODXFRPD VXUJHU\� 
FXUUHQW LPSODQWV DQG IXWXUH LQQRYDWLRQV �� CDQ� J� OSKWKDOPRO�� ����� Y���� S����±����
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��� 6DPXHOVRQ T�:�� .DW] L�J�� :HOOV J�M� HW DO� U6 L6WHQW 6WXG\ GURXS� RDQGRPL]HG HYDOXDWLRQ 
RI WKH WUDEHFXODU PLFUR�E\SDVV VWHQW ZLWK SKDFRHPXOVL¿FDWLRQ LQ SDWLHQWV ZLWK JODXFRPD DQG 
FDWDUDFW �� OSKWKDOPRORJ\� ����� Y�������� S����±����

��� CUDYHQ (�R�� .DW] L�J�� :HOOV J�M� HW DO� L6WHQW 6WXG\ GURXS� CDWDUDFW VXUJHU\ ZLWKWUDEHFXODU 
PLFUR�E\SDVV VWHQW LPSODQWDWLRQ LQ SDWLHQWV ZLWK PLOG�WR�PRGHUDWH RSHQ�DQJOH JODXFRPD DQG 
FDWDUDFW� WZR�\HDU IROORZ�XS �� J� CDWDUDFW� RHIUDFW� 6XUJ�� ����� Y������� S�����±����� 

��� 6DPXHOVRQ T�:�� CKDQJ '�F�� MDUTXLV R� HW DO� A VFKOHPP FDQDO PLFURVWHQW IRU LQWUDRFXODU 
SUHVVXUH UHGXFWLRQ LQ SULPDU\ RSHQ�DQJOH JODXFRPD DQG FDWDUDFW� WKH +ORIZON VWXG\ �� 
OSKWKDOPRO�� ����� Y�������� S���±���

��� AKPHG II�.�� FHD A�� AX L� HW DO� A SURVSHFWLYH UDQGRPL]HG WULDO FRPSDULQJ +\GUXV DQG L6WHQW 
PLFURLQYDVLYH JODXFRPD VXUJHU\ LPSODQWV IRU VWDQGDORQH WUHDWPHQW RI RSHQ�DQJOH JODXFRPD� 
TKH COM3AR( 6WXG\ �� OSKWKDOPRO�� �����

��� 6SLHJHO '�� :HW]HO :�� +D൵QHU '�6� HW DO� IQLWLDO FOLQLFDO H[SHULHQFH ZLWK WKH WUDEHFXODU PLFUR�
E\SDVV VWHQW LQ SDWLHQWV ZLWK JODXFRPD �� AGYDQFHV LQ TKHUDS\� ����� Y������� S����±���� 

��� IRUGDQRXV Y�� .HQW J� 6�� +XWQLN C� M� L� HW DO� 3URMHFWHG FRVW FRPSDULVRQ RI WUDEHFWRPH� 
LVWHQW� DQG HQGRVFRSLF F\FORSKRWRFRDJXODWLRQ YHUVXV JODXFRPD PHGLFDWLRQ LQ WKH RQWDULR 
KHDOWK LQVXUDQFH SODQ �� J� GODXFRPD� ����� Y������� S����±���� 

��� FHD A�M� 3KDFRHPXOVL¿FDWLRQ YHUVXV SKDFRHPXOVL¿FDWLRQ ZLWK PLFUR�E\SDVV VWHQW 
LPSODQWDWLRQ LQ SULPDU\ RSHQ�DQJOH JODXFRPD� UDQGRPL]HG GRXEOH�PDVNHG FOLQLFDO WULDO �� J� 
CDWDUDFW� RHIUDFW� 6XUJ�� ����� Y������� S����±���� 

��� MDOYDQNDU�MHKWD M�6�� IRUGDQRXV Y�� CKHQ Y� N� HW DO� L6WHQW ZLWK SKDFRHPXOVL¿FDWLRQ 
YHUVXV SKDFRHPXOVL¿FDWLRQ DORQH IRU SDWLHQWV ZLWK JODXFRPD DQG FDWDUDFW� D PHWD�DQDO\VLV �� 
3LR6 OQH� ����� ������ H�������� 

��� 6DPXHOVRQ T�:�� .DW] L�J�� :HOOV J�M� HW DO� U6 L6WHQW 6WXG\ GURXS� RDQGRPL]HG HYDOXDWLRQ 
RI WKH WUDEHFXODU PLFUR�E\SDVV VWHQW ZLWK SKDFRHPXOVL¿FDWLRQ LQ SDWLHQWV ZLWK JODXFRPD DQG 
FDWDUDFW �� OSKWKDOPRO�� ����� Y�������� S��������

��� BDKOHU C�.�� +DQQ C�R�� FMLHOG T� HW DO� 6HFRQG�JHQHUDWLRQ WUDEHFXODU PHVK�ZRUN E\SDVV 
VWHQW �L6WHQW LQMHFW� LQFUHDVHV RXWÀRZ IDFLOLW\ LQ FXOWXUHG KXPDQ DQWHULRU VHJPHQWV �� AP� J� 
OSKWKDOPRO�� ����� Y����� S�����±�����

��� 6DPXHOVRQ T�:�� 6DUNLVLDQ 6�R�� LXEHFN '�M� HW DO� 3URVSHFWLYH� RDQGRPL]HG� CRQWUROOHG 
3LYRWDO TULDO RI DQ AE IQWHUQR IPSODQWHG TUDEHFXODU MLFUR�B\SDVV LQ 3ULPDU\ OSHQ�AQJOH 
GODXFRPD DQG CDWDUDFW� TZR�YHDU RHVXOWV �� OSWKDOPRO�� ����� Y�������� S��������� 

��� JRKQVWRQH M�A�� 6DKHE +�� AKPHG II� (W DO� (൵HFWV RI D 6FKOHPP FDQDO VFD൵ROG RQ FROOHFWRU 
FKDQQHO RVWLD LQ KXPDQ DQWHULRU VHJPHQWV �� ([S� (\H RHV�� ����� Y����� S���±���

��� JRKQVWRQH M�A�� GUDQW :�G� 3UHVVXUH�GHSHQGHQW FKDQJHV LQ VWUXFWXUHV RI WKH DTXHRXV RXWÀRZ 
V\VWHP RI KXPDQ DQG PRQNH\ H\HV �� AP� J� OSKWKDOPRO�� ����� Y������� S����±����

��� GXODWL 9�� FDQ 6�� +D\V C�L� HW DO� A QRYHO ��PP 6FKOHPP
V FDQDO VFD൵ROG UHGXFHV RXWÀRZ 
UHVLVWDQFH LQ D KXPDQ DQWHULRU VHJPHQW SHUIXVLRQ PRGHO �� IQYHVW� OSKWKDOPRO� 9LV� 6FL�� 
����� Y������� S�����±�����

��� LDVSDV 3�� GDUFLD�FHLMRR J�� MDUWLQH]�GH�OD�CDVD J�M� HW DO� TKUHH�YHDU RHVXOWV RI +\GUXV 
MLFURVWHQW ZLWK 3KDFRHPXOVL¿FDWLRQ� OSKWKDOPRO GODXFRPD��NRY�'HF ����� Y������ S� ��������

��� AKPHG II�.�� FHD A�� AX L�HW DO� A SURVSHFWLYH UDQGRPL]HG WULDO FRPSDULQJ +\GUXV DQG L6WHQW 
PLFUR�LQYDVLYH JODXFRPD JODXFRPD VXUJHU\ LPSODQWV IRU VWDQGDORQH WUHDWPHQW RI RSHQ�DQJOH 
JODXFRPD� TKH COM3AR( 6WXG\� OSKWKDOPRORJ\� ����� 

��� MLQFNOHU '�� BDHUYHOGW G�� RDPLUH] M�A� HW DO� COLQLFDO UHVXOWV ZLWK WKH TUDEHFWRPH� D QRZHO 
VXUJLFDO GHYLFH IRU WUHDWPHQW RI RSHQ�DQJOH JODXFRPD� TUDQV AP OSKWKDOPRO 6RF ����� ���� 
S�������
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��� FUDQFLV B�A�� 6HH R�F�� RDR N�A� HW DO� AE LQWHUQR WUDEHFXOHFWRP\�GHYHORSPHQW RI D QRYHO 
GHYLFH �TUDEHFWRPH� DQG VXUJHU\ IRU RSHQ�DQJOH JODXFRPD �� J� GODXFRPD� ����� Y������� 
S�������

��� AKXMD Y�� MD .KLQ 3\L 6�� MDOLKL M� HW DO� COLQLFDO RHVXOWV RI AE IQWHUQR TUDEHFXORWRP\ UVLQJ 
WKH TUDEHFWRPH IRU OSHQ�AQJOH GODXFRPD� TKH MD\R COLQLF 6HULHV �� AP� J� OSKWKDOPRO� �����

��� (PL .�� 3HGHUVRQ J�(��� TRULV CB� +\GURVWDWLF SUHVVXUH RI WKH VXSUDFKRURLGDO VSDFH �� IQYHVW� 
OSKWKDOPRO� 9LV� 6FL�� ����� Y������� S����±��

��� +RHK +�� AKPHG II�� GULVDQWL 6� HW DO� (DUO\ SRVWRSHUDWLYH VDIHW\ DQG VXUJLFDO RXWFRPHV 
DIWHU LPSODQWDWLRQ RI D VXSUDFKRURLGDO PLFUR�VWHQW IRU WKH WUHDWPHQW RI RSHQ�DQJOH JODXFRPD 
FRQFRPLWDQW ZLWK FDWDUDFW VXUJHU\ �� J� CDWDUDFW� RHIUDFW� 6XUJ�� ����� Y������� S����±��

��� GLJRQ A�� 6KDDUDZ\ T� TKH 6XSUDFKRURLGDO RRXWH LQ GODXFRPD 6XUJHU\ �� J� CXUUHQW GODXFRPD 
3UDFWLFH� ����� Y������� S�������

��� +RHK +�� 9ROG 6�'�� AKPHG I�.� HW DO� IQLWLDO COLQLFDO ([SHULHQFH :LWK WKH C\3DVV MLFUR�6WHQW� 
6DIHW\ DQG 6XUJLFDO OXWFRPHV RI D NRYHO 6XSUDFLOLDU\ MLFURVWHQW �� J� GODXFRPD� �����

��� 3RWHQWLDO (\H 'DPDJH IURP AOFRQ C\3DVV MLFUR�6WHQW UVHG WR TUHDW OSHQ�AQJOH GODXFRPD� 
F'A 6DIHW\ CRPPXQLFDWLRQ �� OSKWKDOPRORJ\� OFWREHU ��� �����

��� 9ROG 6�� AKPHG I�I�.�� CUDYHQ (�R� C\3DVV 6WXG\ GURXS �TZR�YHDU COM3A66 TULDO RHVXOWV� 
6XSUDFLOLDU\ MLFULVWHQWLQJ ZLWK 3KDFRHPXOVL¿FDWLRQ LQ 3DWLHQWV ZLWK OSHQ�AQJOH GODXFRPD 
DQG CDWDUDFWV �� OSKWKDOPRORJ\� ����� Y��������� S���������

��� 6KH\EDQL A�� RHLWVDPHU +�� AKPHG I�I� FOXLG G\QDPLFV RI D QRYHO PLFUR�¿VWXOD LPSODQW IRU 
WKH VXUJLFDO WUHDWPHQW RI JODXFRPD �� IQYHVW� OSKWKDOPRO� 9LV� 6FL�� ����� Y������� S�����±���

��� AOOHUJDQ IQF� 'LUHFWLRQV IRU XVH IRU WKH ;(N GODXFRPD TUHDWPHQW 6\VWHP� AOOHUJDQ� IQF�� 
����� >LDVW UHY� RQ FHE� ����� DFFHVVHG RQ MDUFK � ����@

��� GLOOPDQQ .�� BUDYHWWL G�(�� MHUPRXG A� HW DO� ;(N GHO 6WHQW LQ 3VHXGRH[IROLDWLYH GODXFRPD� 
��YHDU RHVXOWV RI D 3URVSHFWLYH (YDOXDWLRQ �� J� GODXFRPD� ����� Y������� S���������

��� MDOYDQNDU�MHKWD M�6�� IRUGDQRXV Y�� CKHQ Y�N� HW DO� L6WHQW ZLWK SKDFRHPXOVL¿FDWLRQ YHUVXV 
SKDFRHPXOVL¿FDWLRQ DORQH IRU SDWLHQWV ZLWK JODXFRPD DQG FDWDUDFW�D PHWD�DQDO\VLV �� 3LR6 
OQH� ����� Y���� S�H���������

���  M\HUV J�6�� MDVRRG I�� +RUQEHDN '�M� HW DO� 3URVSHFWLYH (YDOXDWLRQ RI TZR L6WHQW � 
TUDEHFXODU 6WHQWV� OQH L6WHQW 6XSUD � 6XSUDFKRURLGDO 6WHQW� DQG 3RVWRSHUDWLYH 3URVWDJODQGLQ 
LQ RHIUDFWRU\ GODXFRPD� ��\HDU OXWFRPHV� ����� Y������� S��������� 

���  .KDQ M�� 6DKHE +�� NHHODNDQWDQ A� HW DO� (൶FDF\ DQG VDIHW\ RI FRPELQHG FDWDUDFW VXUJHU\ 
ZLWK � WUDEHFXODU PLFURE\SDVV VWHQWV YHUVXV DE LQWHUQR WUDEHFXORWRP\ �� J� CDWDUDFW� RHIUDFW� 
6XUJ� ����� Y������� S���������
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