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$NDGHPLN�=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ�úΩK���$]ΩUED\FDQ

$oDU� V|]OԥU�� GLDEHWLN� UHWLQRSDWL\D�� PDNXO\DU� |GHP�� SUROLIHUDWLY� GLDEHWLN� UHWLQRSDWL\D�� TH\UL�SUROLIHUDWLY�
GLDEHWLN�UHWLQRSDWL\D

ùԥNԥUOL�GLDEHW�Yԥ�RQXQ�D÷ÕUODúPDODUÕ�G�Q\D�ԥKDOLVLQLQ�VD÷ODPOÕ÷Õ��o�Q�ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ�SUREOHP�ROPDTGD�
GDYDP� HGLU�� %H\QԥO[DOT� 'LDEHW� )HGHUDVL\DVÕQÕQ� PԥOXPDWÕQD� ԥVDVԥQ�� �����FX� LOGԥ� G�Q\D� ԥKDOLVLQLQ� DUDVÕQGD�
����PLO\RQ�úԥNԥUOL�GLDEHW�[ԥVWԥVL�RODFDT�>�@��'�Q\DQÕQ�LQNLúDI�HWPLú�$%ù�Yԥ�5XVL\D�NLPL�E|\�N�G|YOԥWOԥULQGԥ��
[ԥVWԥOL\LQ�HUNԥQ�PԥUKԥOԥOԥULQGԥ�J|UPԥ��]Y�QGԥ�\DUDQPÕú�Gԥ\LúLNOLNOԥULQ�TDUúÕVÕQÕ�DOPDT�Yԥ�P|YFXG�RODQ�SURVHVL�
VWDELOOOԥúGLUPԥN�PԥTVԥGLOԥ� [�VXVL� SURTUDPODU� \DUDGÕOPÕúGÕU��$]ԥUED\FDQ� 5HVSXEOLNDVÕQGD� GD� KԥPoLQLQ� úԥNԥUOL�
GLDEHWOԥ� ED÷OÕ� G|YOԥW� SURTUDPÕ� TԥEXO� HGLOPLúGLU��+DO�KD]ÕUGD�$]ԥUED\FDQ�5HVSXEOLNDVÕQGD� UԥVPL� TH\GL\\DWGDQ�
NHoPLú�����PLQ�úԥNԥUOL�GLDEHW�[ԥVWԥVL�P|YFXGGXU��ԤOGԥ�ROXQDQ�PԥOXPDWODUD�J|Uԥ�EX�[ԥVWԥOԥULQ�VD\Õ�P|YFXG�RODQ�
VD\GDQ�����GԥIԥ�DUWÕTGÕU����������PLQGLU�>�@��ԤKDOL�DUDVÕQGD�DSDUÕOPÕú�VWDWLVWLN�WԥGTLTDWODU�GLDEHW�SRSXO\DVL\DVÕQÕQ�
�������Gԥ�TH\UL�SUROLIHUDWLY��������Gԥ� LVԥ�SUROLIHUDWLY�GLDEHWLN� UHWLQRSDWL\D�ROGX÷XQX�J|VWԥULU� >�@��3UROLIHUDWLY�
GLDEHWLN�UHWLQRSDWL\D�NRUOX÷D�JԥWLULE�oÕ[DUDQ�EDúOÕFD��ODNLQ�GLDEHWLN�PDNXO\DU�|GHP�GDKD�oR[�UDVW�JԥOLQԥQ�VԥEԥEGLU��

'LDEHWLN� PDNXO\DU� |GHPLQ� UDVWJԥOPԥ� WH]OL\L� SURSRUVLRQDO� TD\GDGD� GLDEHWLF� UHWLQRSDWL\DQÕQ� D÷ÕUODúPD�
GԥUԥFԥVLQGԥQ�DVÕOÕ�RODUDT�DUWÕU��%HOԥ�NL��GLDEHWLN�PDNXO\DU�|GHPԥ�TH\UL�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\D�]DPDQÕ�
�����SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\D�]DPDQÕ�����KDOODUGD�UDVW�JԥOLQLU�>�@��'LDEHWLN�PDNXO\DU�|GHPLQ�\DUDQPDVÕ�
GLDEHWLF�UHWLQRSDWL\DQÕQ�P|YFXG�ROPD�P�GGԥWLQGԥQ�Gԥ�DVÕOÕGÕU�

(7'56�QLQ��(DUO\�7UHDWPHQW�'LDEHWLF�5HWKLQRSDWK\�6WXG\��J|VWԥULFLVLQԥ�J|Uԥ��NOLQLN�ԥKԥPL\\ԥWOL�PDNXO\DU�|GHP�
�� PDNXODQÕQ�PԥUNԥ]LQGԥQ�����PNU�X]DTOÕTGD�\HUOԥúԥQ�TDOÕQODúPDVÕ�
�� PDNXODQÕQ� PԥUNԥ]LQGԥQ� ���� PNU� PԥVDIԥGԥ� VԥUW� HNVXGDWODUÕQ� WRU� TLúDQÕQ� TDOÕQODúPDVÕ� LOԥ� P�úD\LԥW�

ROXQPDVÕ�
�� ELU� GLVN� GLDPHWULQԥ� EԥUDEԥU� ������ PNU�� Yԥ� \D� GDKD� E|\�N� VDKԥGԥ� WRU� TLúDQÕQ� TDOÕQODúPDVÕ�� ԥJԥU�

TDOÕQODúPDQÕQ�KHo�ROPDVD�ELU�KLVVԥVL�PDNXODQÕQ�PԥUNԥ]LQGԥQ�ELU�GLVN�GLDPHWUL�TԥGԥU�PԥVDIԥGԥ�ROPDVÕQÕ�
ԥKDWԥ�HGLU�

+LVWRSDWRORML�FԥKԥWGԥQ�PDNXODQÕQ�|GHPLQLQ�[DUDNWHULVWLNDVÕQÕ�YHUGLNGԥ�PD\HQLQ�WRUOX�TLúDQÕQ�[DULFL�SOHNVLIRUP�
Yԥ� GD[LOL� Q�YԥOL� TDWODUGD� NXPXO\DVL\DVÕ� NLPL� DQODPDT�RODU� >�@��0D\HQLQ� WRSODQPDVÕ� HWLRORML� FԥKԥWGԥQ� LQWUD� Yԥ�
HNVWUDVHOOXODU�ROPDTOD� WԥVQLI�ROXQXU��'LDEHWLN�PDNXO\DU�|GHPLQ�HNVWUDVHOOXODU�[DUDNWHU�GDúÕ\DUDT�KHPDWRUHWLQDO�
EDU\HULQ�]ԥGԥOԥQPԥVL�QԥWLFԥVLQGԥ�\DUDQÕU��úԥNLO�����

'LDEHWLN�PDNXO\DU�|GHPLQ�IRNDO��GLIIX]�Yԥ�NLVWR]�ROPDTOD�WԥVQLI�ROXQXU�>�@��'LDEHWLN�PDNXO\DU�|GHPLQ�GLDTQRVWLNDVÕ�
]DPDQÕ�G�]J�Q�WԥVQLIDWODQGÕUPD�YDFLEGLU��%HOԥ�NL��KԥU�Q|Y�Q�D\UÕ�D\UÕOÕTGD�P�DOLFԥVL�Gԥ�P�[WԥOLIGLU�>�@�
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øúLQ� PԥTVԥGL�� GLDEHWLN� PDNXO\DU� |GHPLQ� SUROLIHUDWLY� Yԥ� TH\UL�SUROLIHUDWLY� GLDEHWLN� UHWLQRSDWL\D� ]DPDQÕ�
UDVWJԥOPԥ�WH]OL\LQLQ�|\UԥQLOPԥVL�

0DWHULDO�Yԥ�PHWRGODU�
7ԥGTLTDW� ]DPDQÕ� DNDGHPLN� =ԥULIԥ� ԤOL\HYD� DGÕQD� 0LOOL� 2IWDOPRORJL\D� 0ԥUNԥ]LQLQ� ³ùԥNԥUOL� GLDEHWLQ� J|]�

IԥVDGODUÕ´�ú|EԥVLQԥ� LON�GԥIԥ�P�UDFLԥW�HWPLú���FL�Yԥ���FL� WLS�úԥNԥUOL�GLDEHW�[ԥVWԥOԥULQLQ�NDUWODUÕ�DQDOL]�HGLOPLúGLU��
0�UDFLԥW�HGԥQ�[ԥVWԥOԥULQ�RUWD�\Dú�KԥGGL����������ROGX÷X�P�ԥ\\ԥQOԥúGLULOPLúGLU��0�D\LQԥ�ROXQDQODUÕQ�����L�TDGÕQ��
������NLúL�ROPXúGXU��

;ԥVWԥOԥULQ� KԥU� ELULQԥ� NRPSHNV� RIWDOPRORML� P�D\LQԥOԥU�� YL]RPHWUL\D� �ORJ0$5��� WRQRPHWUL\D�� J|]�Q� |Q�
ú|EԥVLQLQ�ELRPLNURVNRSL\DVÕ��E�OOXUXQ��ú�úԥYDUÕ�FLVPLQ�Yԥ�WRUOX�TLúDQÕQ�NRQWDNWVÕ]�OLQ]DODU�Yԥ�TH\UL�G�]�ELQRNXO\DU�
RIWDOPRVNRSL\D� DSDUÕOPÕúGÕU�� ԤODYԥ� P�D\LQԥ� PHWRGX� NLPL� ÀXRUHVVHQW� DQJLRTUD¿\D� �))� ���� 3OXV�� &DUO� =HLVV��
*HUPDQ\���RSWLN�NRKHUHQW�WRPRTUD¿\D��&LUUXV�+'�2&7��&DUO�=HLVV�0HGLWHF��86$���PLNURSHULPHWUL\D�P�D\LQԥVL�
DSDUÕOPÕúGÕU�

1ԥWLFԥ�Yԥ�P�]DNLUԥOԥU� 
�����FL�LOGԥ�DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�³ùԥNԥUOL�GLDEHWLQ�J|]�IԥVDGODUÕ´�

ú|EԥVLQԥ�P�UDFLԥW�HGԥQ������[ԥVWԥQLQ�������J|]��WLEEL�NDUWODUÕ�WԥKOLO�HGLOPLúGLU��'LDEHWLN�UHWLQRSDWL\DOÕ�J|]OԥULQ�
����������������TH\UL�SUROLIHUDWLY�������GD����������LVԥ�SUROLIHUDWLY�PԥUKԥOԥ�ROGX÷X�DúNDUODQPÕúGÕU��7LEEL�NDUWODU�
DQDOL]�HGLOԥUNԥQ�����DUWLIDNLN������\HWLúPԥPLú�NDWDUDNWDOÕ�J|]�ROPXúGXU��

7LEEL�NDUWODUÕQ�WԥKOLOL�QԥWLFԥVLQGԥ�ԥOGԥ�HGLOԥQ�PDNXO\DU�|GHPLQ�\D\ÕOPDVÕ��]Uԥ�PԥOXPDWODU�RQXQ���WLS�úԥNԥUOL�
GLDEHW� [ԥVWԥOԥUL� DUDVÕQGD� \�NVԥN� WH]OL\LQL� J|VWԥULU� ��������� 4ULTRU\HYD� 1�1��LQ� PԥOXPDWODUÕQD� J|Uԥ� EX� ԥVDV�
[ԥVWԥOL\LQ�GDKD�D÷ÕU�JHGLúL�LOԥ�ԥODTԥGDUGÕU�>�@��/DNLQ��TH\G�HWPԥN�OD]ÕPGÕU�NL��EL]LP�SDVL\HQWOԥU�ROGXTFD�JHF�Yԥ�
KԥYԥVVL]��DUWÕT�úԥNԥUOL�GLDEHWLQ�D÷ÕUODúPDVÕ�P|YFXG�ROGXTGD��LQVXOLQ�WHUDSL\DVÕQD�NHoLUOԥU��%X�GD�KԥPoLQLQ�PDNXO\DU�
|GHPLQ�\DUDQPDVÕQD�ELU�VԥEԥEGLU�

.OHLQ� 5��PԥOXPDWODUÕQD� J|Uԥ� �� WLS� úԥNԥUOL� GLDEHW� [ԥVWԥOԥULQGԥ� LQVXOLQOԥ� WHUDSL\D� ]DPDQÕ� GLDEHWLN�PDNXO\DU�
|GHP�GDKD� WH]� UDVW�JԥOLQLUGL� �������QԥLQNL��� WLS�úԥNԥUOL�GLDEHW�[ԥVWԥOԥULQGԥ�úԥNԥUL�VDODQ�SUHSDUDWODU�TԥEXO�HGԥQ�
[ԥVWԥOԥU�DUDVÕQGD������>���������@��/DNLQ�EL]LP�WԥGTLTDWÕPÕ]GD�GLDEHWLN�PDNXO\DU�|GHPLQ�UDVWJԥOPԥ�WH]OL\L�Yԥ�ԥVDV�
[ԥVWԥOL\LQ�P�DOLFԥ�IRUPDVÕ�DUDVÕQGD�G�U�VW�IԥUT�P�úDKLGԥ�HGLOPԥPLúGLU��

%L]LP�WԥUԥ¿PL]GԥQ�[�VXVL�GLTTԥW�úԥNԥUOL�GLDEHWLQ�V�UԥNOL\LQԥ�D\UÕOÕUGÕ��-XDQLG�6�9��Yԥ�.OHLQ�5��PԥOXPDWODUÕQD�
J|Uԥ� úԥNԥUOL� GLDEHW� [ԥVWԥOԥUGԥ� GLDEHWLN�PDNXORSDWL\DQÕQ� LQNLúDI� ULVNL� ԥVDV� [ԥVWԥOL\LQ� V�UԥNOL\LQGԥQ� DVÕOÕ� RODUDT�
DUWÕUGÕ��4H\UL�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\D�LOԥ�[ԥVWԥOԥUGԥ�PDNXO\DU�|GHP�RUWD�KHVDEOD������LO�VRQUD��SUROLIHUDWLY�
GLDEHWLN�UHWLQRSDWL\D�LVԥ������LO�VRQUD�ԥPԥOԥ�JԥOLUGL�>��@��

%L]LP�WԥGTLTDWODUÕPÕ]GD�TH\UL�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\D�LOԥ�[ԥVWԥOԥUGԥ�GLDEHWLN�PDNXO\DU�|GHP�[ԥVWԥOL\LQ�
EDúODQ÷ÕFÕQGDQ�RUWD�KHVDEOD����� LO� VRQUD��SUROLIHUDWLY�GLDEHWLN� UHWLQRSDWL\D� LVԥ����� LO� VRQUD�ԥPԥOԥ�JԥOLUGL��EX�GD�
[ԥVWԥOԥULQ�GDKD�D÷ÕU�Yԥ]L\\ԥWLQGԥQ�Yԥ�PHGLNDPHQWR]�VXUԥWGԥ�EԥUSD�HGLOPԥPLú�[ԥVWԥOLN�JHGLúDWÕQGDQ�EԥKV�HGLU�

ԤGԥEL\\DW� PԥOXPDWODUÕQD� J|Uԥ� TH\UL�SUROLIHUDWLY� GLDEHWLN� UHWLQRSDWL\D� ]DPDQÕ� PDNXO\DU� |GHP� GDKD� WH]�
TDGÕQODUGD��SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\D�LVԥ���NLúLOԥUGԥ�ԥPԥOԥ�JԥOLU�>��@��%L]LP�WԥGTLTDWGD�FLQVԥ�J|Uԥ�ԥKԥPL\\ԥWOL�
IԥUT�TH\G�ROXQPXUGX��

'LDEHWLN�PDNXO\DU�|GHP������SDVL\HQWGԥ�������J|]��DúNDU�HGLOPLúGLU��EX�GD��������WԥúNLO�HGLU��2QODUÕQ�DUDVÕQGD�
TH\UL�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\DOÕ�J|]OԥUGԥ�����Gԥ�GLDEHWLF�PDNXO\DU�|GHP��EXQXQ�����GD���������IRNDO��
����Gԥ�������GLIIX]�����GD����������NLVWR]�[DUDNWHUOL�ROPXúGXU��3UROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\DOÕ�J|]OԥULQ�����
Gԥ�GLDEHWLF�PDNXO\DU�|GHP��EXQXQ�����X����������±�IRNDO��������������±�GLIIX]������L���������NLVWR]�[DUDNWHUOL�
ROPDVÕ�P�ԥ\\ԥQ�HGLOPLúGLU��úԥNLO����

59 (23,04%)

256 (59,8%)

113 (26%)

fokal diffuz kistoz

129 (21,39%)

186(30,8%)

278 (46,1%)

fokal diffuz kistoz

D� E�

ùԥNLO����4H\UL�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\DGD��D��Yԥ�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\DGD��E��PDNXO\DU�|GHPLQ�
IRUPDODUÕQÕQ�UDVWJԥOPԥ�WH]OL\L
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%HOԥOLNOԥ��GLDEHWLN�PDNXO\DU�|GHP�GDKD�oR[�SUROLIHUDWLY�PԥUKԥOԥGԥ�UDVW�JԥOLQLU��%X�GD��\X[DUÕGD�TH\G�ROXQGX÷X�
NLPL��ԥVDV�[ԥVWԥOL\LQ�GDKD�D÷ÕU�JHGLúDWÕ�LOԥ�ED÷OÕGÕU��)RNDO�GLDEHWLN�PDNXO\DU�|GHP�TH\UL�SUROLIHUDWLY�PԥUKԥOԥGԥ�
GLJԥU�QRYOԥUԥ�QLVEԥWԥQ��GLIIX]�PDNXO\DU�|GHP�LVԥ�SUROLIHUDWLY�PԥUKԥOԥGԥ�UDVW�JԥOLQLU�

<HNXQ� 
'LDEHWLN�PDNXO\DU�|GHP�G�Q\DGD�[URQLNL�[ԥVWԥOLN�KHVDE�HGLOLU��%X�ED[ÕPGDQ�RQXQ�P|YFXGOX÷X�úԥNԥUOL�GLDEHWLQ�

GDYDP�HWPԥ�P�GGԥWLQGԥQ�DVÕOÕGÕU��'LDEHWLN�PDNXO\DU�|GHP�NRUOX÷D�VԥEԥE�RODQ�SDWRORJL\DODUGDQ�ELUL�KHVDE�ROXQXU��
%X�VԥEԥEGԥQ�Gԥ�úԥNԥUOL�GLDEHWOL�[ԥVWԥOԥULQ�P�D\LQԥVL�]DPDQÕ�WRUOX�TLúDQÕQ�PԥUNԥ]L�]RQDVÕ�ԥVDV�Yԥ�ԥODYԥ�P�D\LQԥ�
�VXOODUÕ�LOԥ�NRPSOHNV�úԥNLOGԥ�WԥGTLT�ROXQPDOÕGÕU�

Ԥ'Ԥ%ø<<$7�

��� ,QWHUQDWLRQDO�'LDEHWHV�)HGHUDWLRQ��������ZZZ�LGI�RUJ
��� .ԥULPRY�9��$]ԥUED\FDQGD�úԥNԥUOL�GLDEHWLQ�P�DOLFԥVLQGԥ�\HQL�LPNDQODU�Yԥ�SHUVSHNWLYOԥU�G|YOԥW�SURTUDPÕ��

%DNÕ�����������V��
��� $JDUZDO�6���5DPDQ�5��� 3DXO�3�*�� HW� DO�� 6DQNDUD�1HWKUDOD\D�'LDEHWLF�5HWLQRSDWK\�(SLGHPLRORJ\� DQG�

0ROHFXODU� *HQHWLF� 6WXG\� �61�'5($06� ���� VWXG\� GHVLJQ� DQG� UHVHDUFK�PHWKRGRORJ\� ��� 2SKWKDOPLF�
(SLGHPLRO��������Y��������S���������

��� 'LQJ�-���:RQJ�7�<��&XUUHQW�HSLGHPLRORJ\�RI�GLDEHWLF�UHWLQRSDWK\�DQG�GLDEHWLF�PDFXODU�HGHPD����&XUU��
'LDE��5HS���������Y�����S���������

��� &RVFDV�*��0DFXODU�HGHPD�D�SUDFWLFDO�DSSURDFK��&UHWHLO��3DULV��������Y���������S�
��� 3HGUR�5��0DQDJLQJ�GLDEHWLF�PDFXODU�HGHPD��7KH�OHDGLQJ�FDXVH�RI�GLDEHWHV�EOLQGQHVV����:RUOG�-��'LDEHWHV��

Y�������S��������
��� &ODVVL¿FDWLRQV�RI�GLDEHWLF�UHWLQRSDWK\�IURP�ÀXRUHVFHLQ�DQJLRJUDPV���(7'56�UHSRUW�QXPEHU�����(DUO\�

7UHDWPHQW�'LDEHWLF�5HWLQRSDWK\�6WXG\�5HVHDUFK�*URXS����-��2SWKDOPRORJ\��������Y�����S���������
��� .OHLQ�5���.OHLQ�%���0RVV�6�(��HW�DO��7KH�:LVFRQVLQ�HSLGHPLRORJLFDO�RI�GLDEHWLF�UHWLQRSDWK\��,,�3UHYDOHQFH�

DQG�ULVN�RI�GLDEHWLF�UHWLQRSDWK\�ZKHQ�DJH�DW�GLDJQRVLV�LV�OHVV�WKDQ����\HDUV����$UFK��2SKWKDOPRO���������
Y������S����������

��� Ƚɪɢɝɨɪɶɟɜɚ�ɇ�ɇ��ɋɨɜɪɟɦɟɧɧɵɟ�ɦɟɬɨɞɵ�ɞɢɚɝɧɨɫɬɢɤɢ�ɞɢɚɛɟɬɢɱɟɫɤɨɝɨ�ɦɚɤɭɥɹɪɧɨɝɨ�ɨɬɟɤɚ��Ⱥɜɬɨɪɟɮ��
ɞɢɫ��«�ɤɚɧɞ��ɦɟɞ��ɧɚɭɤ��ɋɉɛ�����������ɫ�

���� .OHLQ�5���.OHLQ�%���0RVV�6�(��HW�DO��7KH�:LVFRQVLQ�HSLGHPLRORJLFDO�RI�GLDEHWLF�UHWLQRSDWK\��,,,�3UHYDOHQFH�
DQG� ULVN� RI� GLDEHWLF� UHWLQRSDWK\�ZKHQ� DJH� DW� GLDJQRVLV� LV� OHVV� WKDQ� ��� \HDUV� RU�PRUH� \HDUV� ���$UFK��
2SKWKDOPRO���������Y������S����������

���� .OHLQ�5���.OHLQ�%���0RVV�6�(��HW�DO��7KH�:LVFRQVLQ�HSLGHPLRORJLFDO�RI�GLDEHWLF�UHWLQRSDWK\��;9,,�WKH�
���\HDU�LQFLGHQFH�DQG�SURJUHVVLRQ�GLDEHWLF�UHWLQRSDWK\�DQG�DVVRFLDWHG�ULVN�IDFWRUV�LQ�W\SH���GLDEHWHV����
2SKWKDOPRORJ\���������Y�����������S�����������

���� -XQDLG� 6�:��� 1DVWL� $�5��� 0HKPRRGD� $�� HW� DO�� ,QFLGHQFH� RI� PDFXORSDWK\� LQ� QRQ�SUROLIHUDWLYH� DQG�
SUROLIHUDWLYH�GLDEHWLF�UHWLQRSDWK\����-.�3UDFWLWLRQHU��������Y���������S���������

���� .OHLQ�5���.OHLQ�%�(�.���0RVV�6�(��7KH�:LVFRQVLQ� HSLGHPLRORJLFDO� VWXG\�RI� GLDEHWLF� UHWLQRSDWK\�� ,9�
'LDEHWLF�PDFXODU�HGHPD����2SKWKDOPRORJ\��������Y�����S�����������
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Ʉɚɫɢɦɨɜ�ɗ�Ɇ���Ⱥɥɢɟɜɚ�Ʌ�Ⱥ���ɋɚɢɞɨɜɚ�Ʌ�ɏ�

ɑȺɋɌɈɌȺ�ȼɋɌɊȿɑȺȿɆɈɋɌɂ�ɎɈɊɆ�ɆȺɄɍɅəɊɇɈȽɈ�ɈɌȿɄȺ�ɉɊɂ�
ɊȺɁɅɂɑɇɕɏ�ɋɌȺȾɂəɏ�ȾɂȺȻȿɌɂɑȿɋɄɈɃ�ɊȿɌɂɇɈɉȺɌɂɂ��

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢɧɨɩɚɬɢɹ��ɦɚɤɭɥɹɪɧɵɣ�ɨɬɟɤ��ɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�ɞɢɚɛɟɬɢɱɟɫɤɚɹ�
ɪɟɬɢɧɨɩɚɬɢɹ��ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢɧɨɩɚɬɢɹ

ɊȿɁɘɆȿ

ɐɟɥɶ�ɪɚɛɨɬɵ��ɢɡɭɱɢɬɶ�ɱɚɫɬɨɬɭ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɞɢɚɛɟɬɢɱɟɫɤɨɝɨ�ɦɚɤɭɥɹɪɧɨɝɨ�ɨɬɟɤɚ�ɩɪɢ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�
ɢ�ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɢ�

Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
Ȼɵɥɢ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɦɟɞɢɰɢɧɫɤɢɟ�ɤɚɪɬɵ������ɛɨɥɶɧɵɯ�������ɝɥɚɡ���ɜɩɟɪɜɵɟ�ɨɛɪɚɬɢɜɲɢɯɫɹ�ɜ�ɨɬɞɟɥ�

ɨɫɥɨɠɧɟɧɢɣ� ɫɚɯɚɪɧɨɝɨ� ɞɢɚɛɟɬɚ� ɢ� ɜɢɬɪɟɨɪɟɬɢɧɚɥɶɧɨɣ� ɯɢɪɭɪɝɢɢ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�
ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ�ɡɚ������ɝɨɞ��

ȼɫɟɦ�ɛɨɥɶɧɵɦ�ɩɪɨɜɨɞɢɥɨɫɶ�ɤɨɦɩɥɟɤɫɧɨɟ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ��ɜɢɡɨɦɟɬɪɢɹ��ɬɨɧɨɦɟɬɪɢɹ��
ɛɢɨɦɢɤɪɨɫɤɨɩɢɹ�ɯɪɭɫɬɚɥɢɤɚ��ɫɬɟɤɥɨɜɢɞɧɨɝɨ�ɬɟɥɚ�ɢ�ɫɟɬɱɚɬɤɢ�ɫ�ɩɨɦɨɳɶɸ�ɛɟɫɤɨɧɬɚɤɬɧɵɯ�ɥɢɧɡ�ɢ�ɧɟɩɪɹɦɨɣ�
ɛɢɧɨɤɭɥɹɪɧɨɣ�ɨɮɬɚɥɶɦɨɫɤɨɩɢɢ��ȼ�ɤɚɱɟɫɬɜɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɦɟɬɨɞɨɜ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɚɫɶ�ɮɥɭɨɪɟɫ�
ɰɟɧɬɧɚɹ�ɚɧɝɢɨɝɪɚɮɢɹ��ɨɩɬɢɱɟɫɤɚɹ�ɤɨɝɟɪɟɧɬɧɚɹ�ɬɨɦɨɝɪɚɮɢɹ�ɢ�ɦɢɤɪɨɩɟɪɢɦɟɬɪɢɹ�

Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ�
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɪɟɡɭɥɶɬɚɬɵ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ����� ɩɚɰɢɟɧɬɨɜ� ������ ɝɥɚɡ�� ɫ� ɞɢɚɝɧɨɡɨɦ�ɞɢɚɛɟɬɢɱɟɫɤɚɹ�

ɪɟɬɢɧɨɩɚɬɢɹ�ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɫɬɚɞɢɹɯ� ɡɚɛɨɥɟɜɚɧɢɹ��ɋɪɟɞɢ�ɢɫɫɥɟɞɭɟɦɵɯ�ɛɵɥɨ� ����ɠɟɧɳɢɧ�ɢ� ����ɦɭɠɱɢɧ��
ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɢɥ����������ɥɟɬ��

ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɜɵɹɜɢɥɢ��ɱɬɨ�ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�ɫɬɚɞɢɹ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɢ�ɧɚɛɥɸ�
ɞɚɥɚɫɶ� ɧɚ� ����� ɝɥɚɡɚɯ� ���������� ɚ� ɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ� ɫɬɚɞɢɹ� ɞɢɚɛɟɬɢɱɟɫɤɨɣ� ɪɟɬɢɧɨɩɚɬɢɢ� ɧɚ� ����� ɝɥɚɡɚɯ�
����������ɉɪɢ�ɚɧɚɥɢɡɟ�ɦɟɞɢɰɢɧɫɤɢɯ�ɤɚɪɬ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�����ɚɪɬɢɮɚɤɢɱɧɵɯ�ɢ�����ɝɥɚɡ�ɫ�ɧɟɡɪɟɥɨɣ�ɤɚɬɚɪɚɤ�
ɬɨɣ��ɍ�ɛɨɥɶɧɵɯ�ɫ�ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ�ɦɚɤɭɥɹɪɧɵɣ�ɨɬɟɤ�ɨɬɦɟɱɚɥɫɹ�ɧɚ�����ɝɥɚ�
ɡɚɯ��ɢɡ�ɧɢɯ�����ɝɥɚɡ����������ɛɵɥɢ�ɮɨɤɚɥɶɧɨɝɨ������������±�ɞɢɮɮɭɡɧɨɝɨ��������������ɤɢɫɬɨɡɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ��
ɍ�ɛɨɥɶɧɵɯ�ɫ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ�ɦɚɤɭɥɹɪɧɵɣ�ɨɬɟɤ�ɨɬɦɟɱɚɥɫɹ�ɧɚ�����ɝɥɚɡɚɯ��ɢɡ�
ɧɢɯ�����ɝɥɚɡ����������ɛɵɥɢ�ɮɨɤɚɥɶɧɨɝɨ��������������±�ɞɢɮɮɭɡɧɨɝɨ��������������ɤɢɫɬɨɡɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�

Ɂɚɤɥɸɱɟɧɢɟ��ȼɨ�ɜɫɟɦ�ɦɢɪɟ�ɞɢɚɛɟɬɢɱɟɫɤɢɣ�ɦɚɤɭɥɹɪɧɵɣ�ɨɬɟɤ�ɫɱɢɬɚɟɬɫɹ�ɯɪɨɧɢɱɟɫɤɢɦ�ɡɚɛɨɥɟɜɚɧɢɟɦ��ɋ�
ɷɬɨɣ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɟɝɨ�ɧɚɥɢɱɢɟ�ɡɚɜɢɫɢɬ�ɨɬ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɫɚɯɚɪɧɨɝɨ�ɞɢɚɛɟɬɚ��Ⱦɢɚɛɟɬɢɱɟɫɤɢɣ�ɦɚɤɭɥɹɪ�
ɧɵɣ�ɨɬɟɤ�ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�ɩɪɢɱɢɧ�ɫɥɟɩɨɬɵ��ɋ�ɷɬɨɣ�ɰɟɥɶɸ�ɨɛɫɥɟɞɨɜɚɧɢɟ�ɰɟɧɬɪɚɥɶɧɨɣ�ɡɨɧɵ�ɫɟɬɱɚɬɤɢ�ɛɨɥɶ�
ɧɵɯ�ɫ�ɫɚɯɚɪɧɵɦ�ɞɢɚɛɟɬɨɦ�ɞɨɥɠɧɨ�ɜɵɩɨɥɧɹɬɶɫɹ�ɜ�ɤɨɦɩɥɟɤɫɟ�ɫ�ɨɫɧɨɜɧɵɦɢ�ɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ�ɦɟɬɨɞɚɦɢ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��

.DVLPRY�(�0���$OL\HYD�/�$���6DLGRYD�/�.K�

7+(�)5(48(1&<�2)�0$&8/$5�('(0$�)2506�,1�7+(�9$5,286�
67$*(6�2)�',$%(7,&�5(7,123$7+<�

1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD

.H\�ZRUGV��GLDEHWLF�UHWLQRSDWK\��PDFXODU�HGHPD��SUROLIHUDWLYH�GLDEHWLF�UHWLQRSDWK\��QRQSUROLIHUDWLYH�GLDEHWLF�
UHWLQRSDWK\

6800$5<

$LP�� WR� OHDUQ� WKH� IUHTXHQF\� RI� GLDEHWLF�PDFXODU� HGHPD� LQ� WKH� SUROLIHUDWLYH� DQG� QRQ�SUROLIHUDWLYH� GLDEHWLF�
UHWLQRSDWK\�
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0DWHULDO�DQG�PHWKRGV��7KH�PHGLFDO�FDUGV�RI������SDWLHQWV�������H\HV��ZKR�IRU�WKH�¿UVW�WLPH�ZDV�DSSO\LQJ�WR�WKH�
GHSDUWPHQW�RI�GLDEHWHV�PHOOLWXV�FRPSOLFDWLRQV�DQG�YLWUHRUHWLQDO�VXUJHU\�RI�WKH�1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�
QDPHG� DIWHU� DFDGHPLF�=DULID�$OL\HYD� GXULQJ������ZHUH� DQDO\]HG��$OO� SDWLHQWV�ZHUH� VXEMHFWHG� WR� WKH� FRPSOH[�
RSKWKDOPRORJLFDO�H[DPLQDWLRQ��YLVRPHWU\��WRQRPHQWU\��ELRPLFURVFRS\�RI�OHQV��YLWUHRXV�ERG\�DQG�UHWLQD�ZLWK�WKH�
KHOS� RI� LQFRQWDFW� OHQV� DQG� LQGLUHFW� ELQRFXODU� RSKWKDOPRVFRS\��$V� WKH� DGGLWLRQDO�PHWKRG� RI� H[DPLQDWLRQ�ZH¶G�
FRQGXFWHG�WKH�ÀXRUHVFHQW�DQJLRJUDSK\��RSWLFDO�FRKHUHQW�WRPRJUDSK\�DQG�PLFURSHULPHQWU\�

5HVXOWV�DQG�GLVFXVVLRQV��7KH�UHVXOWV�RI�H[DPLQDWLRQ�RI������SDWLHQWV�������H\HV��ZLWK�WKH�GLDEHWHV�UHWLQRSDWK\�
DW�WKH�YDULRXV�VWDJHV�RI�GLVHDVH�ZHUH�DQDO\]HG��7KHUH�ZHUH�����ZRPHQ�DQG�����PHQ��7KH�PHDQ�DJH�RI�SDWLHQWV�ZDV�
�����������\HDUV�

7KH�REWDLQHG�UHVXOWV�KDYH�UHYHDOHG�WKDW�QRQSUROLIHUDWLYH�VWDJH�RI�GLDEHWLF�UHWLQRSDWK\�ZDV�REVHUYHG�RQ������
H\HV����������DQG�WKH�SUROLIHUDWLYH�GLDEHWLF�UHWLQRSDWK\�±�RQ������H\HV�����������%\�DQDO\]LQJ�WKH�PHGLFDO�FDUGV�
LW�ZDV� UHYHDOHG�����DUWLSKDFLF�DQG�����H\HV�ZLWK� WKH� LPPDWXUH�FDWDUDFWV�� ,Q� WKH�SDWLHQWV�ZLWK�QRQSUROLIHUDWLYH�
GLDEHWLF�UHWLQRSDWK\�WKH�PDFXODU�HGHPD�ZDV�QRWHG�RQ�����H\HV��DPRQJ�WKHP�����H\HV���������ZHUH�RI�SKRFDO������
������±�RI�GLIIXVH��������������±�RI�F\VWLF�QDWXUH�

,Q�WKH�SDWLHQWV�SUROLIHUDWLYH�GLDEHWLF�UHWLQRSDWK\�PDFXODU�HGHPD�ZDV�QRWHG�RQ�����H\HV��DPRQJ�WKHP�����H\HV�
���������ZHUH�RI�SKRFDO��������������±�RI�GLIIXVH�DQG�������������RI�F\VWLF�QDWXUH�

&RQFOXVLRQ��:RUOGZLGH�WKH�GLDEHWLF�PDFXODU�HGHPD�LV�WKH�FKURQLF�GLVHDVH��)URP�WKLV�SRLQW�RI�YLHZ�LWV�SUHVHQFH�
GHSHQGV�LQ�WKH�GXUDWLRQ�RI�GLDEHWHV�PHOOLWXV�

7KH�GLDEHWLF�PDFXODU�HGHPD� LV�RQH�RI� WKH�FDXVH�RI�EOLQGQHVV��:LWK� WKLV�DLP� WKH�H[DPLQDWLRQ�RI� WKH�FHQWUDO�
UHWLQDO�]RQH�RI�GLDEHWHV�PHOOLWXV�SDWLHQWV�PXVW�EH�SHUIRUPHG�LQ�WKH�FRPSOH[�ZLWK�WKH�PLQG�DQG�DGGLWLRQDO�PHWKRGV�
RI�LQYHVWLJDWLRQV��

.RUUHVSRQGHQVL\D��o�Q�
4DVÕPRY� (OPDU� 0XVWDID� R÷OX�� WLEE� HOPOԥUL� GRNWRUX�� SURIHVVRU�� DNDGHPLN� =ԥULIԥ� ԤOL\HYD� DGÕQD� 0LOOL�

2IWDOPRORJL\D�0ԥUNԥ]LQLQ�GLUHNWRUX�
ԤOL\HYD�/H\OD�ԤOLPXVD�TÕ]Õ��DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�WRU�TLúD�Yԥ�J|UPԥ�

VLQLULQLQ�SDWRORJL\DVÕ�ú|EԥVLQLQ�HOPL�LúoLVL
6DLGRYD�/DOԥ�;H\UԥGGLQ�TÕ]Õ��DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�úԥNԥUOL�GLDEHWLQ�

J|]�IԥVDGODUÕ�Yԥ�YLWUHRUHWLQDO�FԥUUDKL\\ԥVL�ú|EԥVLQLQ�HOPL�LúoLVL

7HO����������������������������������������
hQYDQ��$=������%DNÕ�ú���&DYDG[DQ�N�o�������
(PDLO��DGPLQLVWUDWRU#H\H�D]���ZZZ�H\H�D]


