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DRUKOWANIA 3D
INSTRUKCJA UŻYTKOWNIKA DLA DRUKAREK 3D:
– ORIGINAL PRUSA SL1S SPEED
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-RVHI�3UXVD��XU�����OXWHJR������U���]DLQWHUHVRZDĂ�VLÙ�]MDZLVNLHP�GUXNX��'�VWXGLXMÅF�QD
8QLZHUV\WHFLH�(NRQRPLF]Q\P�Z�3UDG]H��JG]LH�GRVWDĂ�VLÙ�Z������U����SRF]ÅWNRZR�E\ĂR�WR�KREE\�
QRZD�WHFKQRORJLD�RWZDUWD�QD�]PLDQ\�L�XOHSV]HQLD��+REE\�V]\ENR�VWDĂR�VLÙ�SDVMÅ��D�-RVHI�VWDĂ�VLÙ
MHGQ\P�]�F]RĂRZ\FK�GHYHORSHU³Z�PLÙG]\QDURGRZHJR��RSHQ�VRXUFH
RZHJR�SURMHNWX�$GULHQD
%RZ\HUD���5HS5DS��']Lě�PRļQD�]REDF]\Ç�SURMHNW�3UXVD�Z�U³ļQ\FK�ZHUVMDFK�QD�FDĂ\P�ěZLHFLH��MHVW
WR�MHGQD�]�QDMSRSXODUQLHMV]\FK�GUXNDUHN�L�G]LÙNL�WHPX�SR]LRP�ZLHG]\�QD�WHPDW�WHFKQRORJLL�GUXNX
�'�]QDF]QLH�Z]U³VĂ�

-R�QDGDO�SUDFXMH�QDG�VDPR�UHSOLNXMÅF\PL�VLÙ�GUXNDUNDPL��F]ÙěFL�GUXNDUNL�PRJÅ�E\Ç�Z\WZDU]DQH
]D�SRPRFÅ�GUXNDUNL���D�REHFQD�ZHUVMD�WR�3UXVD�L��0.�6���XOHSV]RQD�ZHUVMD�WU]HFLHM�LWHUDFML
RU\JLQDOQHM�GUXNDUNL��'��3UXVD�5HVHDUFK�VWDOH�UR]ZLMD�VLÙ�Z�QRZ\FK�G]LHG]LQDFK�D�7ZRMD�2ULJLQDO
3UXVD�6/�6�MHVW�WHJR�SU]\NĂDGHP�

-RVHI�3UXVD�RUJDQL]XMH�U³ZQLHļ�ZDUV]WDW\�L�ELHU]H�XG]LDĂ�Z�SURIHVMRQDOQ\FK�NRQIHUHQFMDFK
SRěZLÙFRQ\FK�SRSXODU\]DFML�GUXNX��'��:\NĂDGDĂ�QD�SU]\NĂDG�QD�NRQIHUHQFML�7('[�Z�3UDG]H�L
:LHGQLX��QD�:RUOG�0DNHU�)DLUH�Z�1RZ\P�-RUNX��0DNHU�)DLUH�Z�5]\PLH�L�QD�2SHQ�+DUGZDUH
6XPPLW�RUJDQL]RZDQ\P�SU]H]�0,7��-RVHI�XF]\�U³ZQLHļ�$UGXLQR�QD�8QLZHUV\WHFLH�.DUROD��D�WDNļH
Z\NĂDGDĂ�QD�$NDGHPLL�6]WXN�Z�3UDG]H�

:HGĂXJ�MHJR�VĂ³Z��GUXNDUNL��'�EÙGÅ�GRVWÙSQH�Z�NDļG\P�GRPX�Z�QLH]E\W�RGOHJĂHM�SU]\V]ĂRěFL�
�-HěOL�FRě�MHVW�SRWU]HEQH��PRļHV]�WR�SR�SURVWX�Z\GUXNRZDÇ��:�WHM�G]LHG]LQLH�SU]HNUDF]DV]�JUDQLFH
NDļGHJR�GQLD�ŧ�&LHV]\P\�VLÙ��ļH�UD]HP�]�QDPL�MHVWHě�WHJR�F]ÙěFLÅ���
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��������%LļXWHULD� ���������������������������������������������������������������������������������������������������������������������������������������������
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3RNU\ZD���3RPDUDĄF]RZD�SRNU\ZD�MHVW�Z\NRQDQD�]H�V]NĂD�DNU\ORZHJR�D�MHM�ZDUVWZ\�FKURQLÅ��
ļ\ZLFÙ�SU]HG�SURPLHQLRZDQLHP�XOWUDILROHWRZ\P�]�]HZQÅWU]��QS��ěZLDWĂHP�VĂRQHF]Q\P���NW³UH
PRJĂRE\�MÅ�XWZDUG]DÇ��1LH�MHVW�WR�MHGQDN������RFKURQD��ZLÙF�GUXNDUND�QLH�SRZLQQD�VWDÇ
EH]SRěUHGQLR�Z�ěZLHWOH�VĂRQHF]Q\P��3RGF]DV�GUXNRZDQLD�SRNU\ZD�PXVL�E\Ç�]DPNQLÙWD�
.ROXPQD���2l�=���PHFKDQL]P�SRGQRV]HQLD�L�RSXV]F]DQLD�]HVSRĂX�ZVSRUQLND�]�SODWIRUPÅ��
URERF]Å��:VSRUQLN�MHVW�PRFRZDQ\�SU]HJXEHP�NXORZ\P�
3RNUhWiR���'XļH��F]DUQH�SRNUÙWĂR�QD�V]F]\FLH�ZVSRUQLND�MHVW�]DSURMHNWRZDQH�GOD�ĂDWZHJR��
PRQWDļX�GHPRQWDļX�SODWIRUP\�URERF]HM�
:VSRUQLN���'R�QLHJR�]DPRFRZDQD�MHVW�SODWIRUPD��NW³UD�SRUXV]D�VLÙ�ZUD]�]�QLP�Z]GĂXļ�RVL�=���
3ODWIRUPD�URERF]D���3ODWIRUPD�URERF]D�MHVW�Z\NRQDQD�]�MHGQHJR�NDZDĂND�DOXPLQLXP�L�MHVW��
SRĂÅF]RQD�ZVSRUQLNLHP�]�NROXPQÅ�RVL�=��'XļD��SĂDVND�SRZLHU]FKQLD�WR�F]ÙěÇ��QD�NW³UHM�MHVW
GUXNRZDQ\�PRGHO��3ODWIRUPD�URERF]D�PRļH�]RVWDÇ�ĂDWZR�Z\FLÅJQLÙWD�SU]H]�SROX]RZDQLH
3RNUÙWĂD�EH]�ZSĂ\ZX�QD�NDOLEUDFMÙ�
=ELRUQLN���3RMHPQLN�QD�SĂ\QQÅ�ļ\ZLFÙ��0D�SU]H]URF]\VWH�GQR��NW³UH�SR]ZDOD�SU]HFKRG]LÇ��
ěZLDWĂX�89��'QHP�MHVW�IROLD�)(3��NW³UD�MHVW�PDWHULDĂHP�HNVSORDWDF\MQ\P�L�]Xļ\MH�VLÙ�SR�MDNLPě
F]DVLH��)ROLD�MHVW�Z\PLHQQD��SDWU]�UR]G]LDĂ�.RQVHUZDFMD�'UXNDUNL���&]\ěÇ�IROLÙ�)(3�W\ONR�L
Z\ĂÅF]QLH�SU]\�Xļ\FLX�FLHSĂHM�ZRG\�L�SĂ\QX�GR�P\FLD�QDF]\Ą��$OWHUQDW\ZQLH�PRļHV]�U³ZQLHļ
Xļ\Ç�,3$�
7LOW����3ODWIRUPD�IDOXMÅFD�PHFKDQL]P�SU]HFK\ODQLD����2J³OQD�QD]ZD�FDĂHJR�PHFKDQL]PX��
SRZRGXMÅFHJR�SU]HFK\ODQLH�]ELRUQLND�]�ļ\ZLFÅ�L�MHM�IDORZDQLH��3ODWIRUPD�IDOXMÅFD�MHVW�MHGQÅ�]
QDMZLÙNV]\FK�]DOHW�WHM�PDV]\Q\��']LÙNL�WHPX�GR�RGNOHMHQLD�Z\GUXNX�]�GQLD�]ELRUQLND�SRWU]HEQD
MHVW�PQLHMV]D�VLĂD��FR�VNXWNXMH�JĂDGV]\P�Z\JOÅGHP�PRGHOL�L�ZLÙNV]Å�QLH]DZRGQRěFLÅ�GUXNX�
:\lZLHWODF]���SDQHO�GRW\NRZ\���*Ă³ZQ\�LQWHUIHMV�NRQWUROQ\�6/�6��3RMHPQRěFLRZ\�HNUDQ��
GRW\NRZ\�MHVW�Xļ\ZDQ\�GR�SRUXV]DQLD�VLÙ�SR�PHQX��UR]SRF]\QDQLD�Z\GUXN³Z��XVWDZLDQLD
SDUDPHWU³Z�L�NDOLEUDFML�GUXNDUNL�
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3U]\FLVN�]DVLODQLD���:ĂÅF]D�L�Z\ĂÅF]D�GUXNDUNÙ��7HQ�SU]\FLVN�QLH�RGFLQD�GRSĂ\ZX�]DVLODQLD�GR��
]DVLODF]D��$E\�FDĂNRZLFLH�RGFLÅÇ�]DVLODQLH��QDOHļ\�Z\FLÅJQÅÇ�SU]HZ³G�]DVLODMÅF\�]�JQLD]GD�]
W\ĂX�GUXNDUNL�
3RUW�86%���8ļ\ZDQ\�P�LQ��GR�RGF]\W\ZDQLD�SOLN³Z�6/�6�]�SDPLÙFL�86%���
7\OQ\�ZHQW\ODWRU�]�ILOWUHP�]�ZhJOHP�DNW\ZQ\P���3RPDJD�RGILOWURZDÇ�]DSDFK�Z\G]LHODQ\���
SU]H]�ļ\ZLFÙ��0RļHV]�SU]\PRFRZDÇ�GR�QLHJR�ZÅļ�SU]H]�GRVWÙSQ\�]D�GDUPR�DGDSWHU�L
Z\SURZDG]LÇ�JR�QS��]D�RNQR�
*QLD]GR�(WKHUQHW���0RļH�E\Ç�Xļ\WH�GR�SRGĂÅF]HQLD�GUXNDUNL�GR�VLHFL�ORNDOQHM��-HVW���
XPLHV]F]RQH�]�W\ĂX�XU]ÅG]HQLD�
6HUZLVRZ\�SRUW�PLFUR86%���W\ONR�GR�ZVSDUFLD�WHFKQLF]QHJR���
=ieF]H�]DVLODF]D���8ļ\M�WHJR�]ĂÅF]D�GR�SRGĂÅF]HQLD�]HZQÙWU]QHJR�]DVLODF]D����
*idZQ\�SU]HieF]QLN�]DVLODQLD���

�����$NFHVRULD���GRfcF]RQH�L�RSFMRQDOQH
:�]HVWDZLH�]QDMG]LHV]�ZLHOH�DNFHVRUL³Z�L�QDU]ÙG]L��3RPRJÅ�&L�RQH�Z�HIHNW\ZQLHMV]\P�L
EH]SLHF]QLHMV]\P�Xļ\WNRZDQLX�GUXNDUNL�

Ŧ�5hNDZLF]NL���GOD�EH]SLHF]QLHMV]HJR
SRVĂXJLZDQLD�VLÙ�ļ\ZLFÅ
Ŧ�2EFepNL���GR�XVXZDQLD�SRGS³U
Ŧ�/HMHN�]�ILOWUHP���GOD�ILOWURZDQLD�ļ\ZLF\
Ŧ�3ODVWLNRZD�V]SDFKHOND���MHG\QD�V]SDFKHOND�
NW³UHM�PRļHV]�Xļ\Ç�GR�RVWURļQHJR�F]\V]F]HQLD
IROLL�)(3
Ŧ�0HWDORZD�V]SDFKHOND���W\ONR�GR�]GHMPRZDQLD
Z\GUXN³Z�]�SODWIRUP\�URERF]HM
Ŧ�.OXF]H�LQEXVRZH�L�WRU[���GR�NRQVHUZDFML�L
XWU]\PDQLD�GUXNDUNL
Ŧ�o\ZLFD�SRPDUDjF]RZD���EXWHOND����O
Ŧ�)ROLD�)(3���]DSDVRZH�DUNXV]H�IROLL�)(3
Ŧ�3DPLhf�86%���'R�SU]HFKRZ\ZDQLD�SOLN³Z�GR
GUXNX�
Ŧ�6WU]\NDZND���'R�]ELHUDQLD�QLHZLHONLFK
Z\FLHN³Z�ļ\ZLF\���Z\FLÅJQLÙFLD�ļ\ZLF\�]H
]ELRUQLND�
2SFMRQDOQH�DNFHVRULD��NWdU\FK�]DNXS�ZDUWR�UR]ZDp\f�

5hF]QLNL�SDSLHURZH���GR�F]\V]F]HQLD�GUXNDUNL��RVXV]DQLD�Z\GUXN³Zŧ
$ONRKRO�L]RSURS\ORZ\���GR�P\FLD�Z\GUXN³Z
&HUDWD���DE\�]DSRELHF�UR]SU]HVWU]HQLDQLX�VLÙ�UR]ODQHM�ļ\ZLF\�L�XĂDWZLÇ�F]\V]F]HQLH
0DVHF]ND���UhNDZLF]NL�RFKURQQH
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���6]\ENL�VWDUW
6/6��Z\PDJD�NRQVHUZDFML�L�UHJXODUQHJR�GRJOeGDQLD��1LH�]DMPXMH�WR�ZLHOH�F]DVX�L�QLH�MHVW
VNRPSOLNRZDQH��D�NLOND�F]ÙěFL�GUXNDUNL��'�PRļH�]RVWDÇ�XV]NRG]RQ\FK�SU]H]�QLHZĂDěFLZÅ�REVĂXJÙ�
3DPLÙWDM��ļH�QLHSU]HVWU]HJDQLH�]DOHFHj�WHM�LQVWUXNFML�PRpH�SURZDG]Lf�GR�SRZDpQ\FK
XV]NRG]Hj�7ZRMHM�GUXNDUNL�L�OXE�XWUDW\�JZDUDQFML��3RQLļHM�OLVWD�NLONX�U]HF]\��NW³U\FK�QLH�SRZLQQR
URELÇ�VLÙ�]�2ULJLQDO�3UXVD�6/�6�
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'UXNDUND��'�6/�6
Ŧ�8PLHěÇ�XU]ÅG]HQLH�Z�GREU]H
ZHQW\ORZDQ\P�SRPLHV]F]HQLX�]
WHPSHUDWXUÅ�Z�]DNUHVLH������q&
Ŧ�3RGĂÅF]�,QWHUQHW�L�SRELHU]
QDMQRZV]H�DNWXDOL]DFMH�ILUPZDUH
Ŧ�6NDOLEUXM�GUXNDUNÙ�SU]HG
SLHUZV]\P�Xļ\FLHP
Ŧ�8WU]\PXM�Z�F]\VWRlFL�SU]H]�FDĂ\
F]DV

Ŧ�1LH�VWDZLDM�GUXNDUNL�EH]SRěUHGQLR
Z�ěZLHWOH�VĂRQHF]Q\P
Ŧ�1LH�RWZLHUDM�SRNU\Z\�SRGF]DV
GUXNRZDQLD

�

=ELRUQLN�QD�l\ZLFe
Ŧ�2SUdpQLM�L�Z\F]\lf�]ELRUQLN�SR
NDļG\P�Z\GUXNX�SRQLHZDļ�GURELQNL
ļ\ZLF\�PRJÅ�ZFLÅļ�WDP�SR]RVWDÇ
Ŧ�&]\ěÇ�W\ONR�SU]\�Xp\FLX�FLHSiHM
ZRG\�]�RGURELQÅ�ěURGND�GR�P\FLD
QDF]\Ą�OXE�]Z\NĂHJR�P\GĂD
Ŧ�:\PLHj�IROLh�)(3�QD�QRZÅ�Z
SU]\SDGNX�MHM�XV]NRG]HQLD

Ŧ�1LH�Xp\ZDM�DJUHV\ZQ\FK
FKHPLNDOL³Z�GR�F]\V]F]HQLD�IROLL
)(3��8ļ\M�SĂ\QX�GR�P\FLD�QDF]\Ą
OXE�,3$�
Ŧ�1LH�Xp\ZDM�RVWU\FK�QDU]ÙG]L�GR
RGU\ZDQLD�Z\GUXN³Z��QS�
PHWDORZHM�V]SDFKHONL�
Ŧ�1LH�GUXNXM�QD�XV]NRG]RQHM
�SU]HELWHM��IROLL�)(3
Ŧ�1LH�ZOHZDM�ZLÙNV]HM�LORěFL�ļ\ZLF\�
QLļ�]DOHFDQD��PDNVLPXP�����PO�

:\iZLHWODF]�GUXNX�L�SDQHO�89�/('
Ŧ�8ļ\ZDM�PLhNNLHJR�UhF]QLND
SDSLHURZHJR�OXE�V]PDWNL�L�ěURGND
GR�F]\V]F]HQLD�/&'��DE\�XWU]\PDÇ
V]NĂR�RFKURQQH�Z�F]\VWRěFL�
Ŧ�0RļHV]�SU]HSURZDG]LÇ�WHVW
HNUDQX�/&'�]�PHQX�8VWDZLHĄ
=DDZDQVRZDQ\FK��RSFMD��7HVW
:\ěZLHWODF]D��

Ŧ�1LH�SDWU]�EH]SRlUHGQLR�Z�lZLDWiR
89��]DPLDVW�WHJR�Xļ\M�DSDUDWX��DE\
VSUDZG]LÇ�G]LDĂDQLH�SDQHOX�89�
0RļHV]�U³ZQLHļ�SRĂRļ\Ç�NDUWNÙ
SDSLHUX�QD�HNUDQLH�
Ŧ�1LH�SR]RVWDZLDM�UR]ODQHM�ļ\ZLF\
QD�Z\ěZLHWODF]X�GUXNX
Ŧ�1LH�Xp\ZDM�RVWU\FK�QDU]ÙG]L�GR
F]\V]F]HQLD�HNUDQX
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k\ZLFH
Ŧ�1Rl�UhNDZLF]NL�SRGF]DV
SRVĂXJLZDQLD�VLÙ�ļ\ZLFDPL��UR]ZDļ
U³ZQLHļ�Xļ\ZDQLH�SURVWHM�PDVHF]NL
L�RNXODU³Z�RFKURQQ\FK
Ŧ�3U]HFKRZXM�ļ\ZLFH�Z
WHPSHUDWXU]H�SRNRMRZHM�Z
EXWHONDFK�QLHSU]HSXV]F]DMeF\FK
lZLDWiD��SR]D�]DVLÙJLHP�G]LHFL�L
]ZLHU]ÅW
Ŧ�7UDNWXM�ļ\ZLFH�MDN�Si\Q\
QLHEH]SLHF]QH
Ŧ�3U]HVWU]HJDM�RERZLÅ]XMÅFHJR
SUDZD�Z�]DNUHVLH�XW\OL]DFML
RGSDG³Z�QLHEH]SLHF]Q\FK

Ŧ�8QLNDM�NRQWDNWX�]H�VNdUe
Ŧ�1LH�VSRp\ZDM�p\ZLF\
Ŧ�1LH�PLHV]DM�U³ļQ\FK�ļ\ZLF
Ŧ�1LH�PLHV]DM�Xļ\ZDQHM�L�ěZLHļHM
ļ\ZLF\
Ŧ�1LH�ZOHZDM�ļ\ZLF\�GR�NDQDOL]DFML��
RGSĂ\Z³Z�ěFLHNRZ\FK
Ŧ�1LH�SR]RVWDZLDM�QLJG]LH�UR]ODQHM
ļ\ZLF\���Z\WU]\M�MÅ�QDW\FKPLDVW

�

�����.RQWDNW�]H�ZVSDUFLHP�WHFKQLF]Q\P�L�SU]HVfDQLH�ORJbZ
-HěOL�7ZRMD�6/�6�VSUDZLD�MDNLě�SUREOHP��WR�VSUDZGĺ�RVWDWQLH�VWURQ\�WHJR�3RGUÙF]QLND��JG]LH
]QDMG]LHV]�RJdOQH�ZVND]dZNL�GRW\F]eFH�UR]ZLe]\ZDQLD�SUREOHPdZ��=QDF]QLH�EDUG]LHM
UR]EXGRZDQ\�]HVWDZ�DUW\NXĂ³Z�]ZLÅ]DQ\FK�]�UR]ZLÅ]\ZDQLHP�SUREOHP³Z�]QDMG]LHV]�QD
KWWSV���KHOS�SUXVD�G�FRP��-HěOL�MHGQDN�]DSURSRQRZDQH�UR]ZLÅ]DQLD�QLH�G]LDĂDMÅ��WR�VNRQWDNWXM�VLÙ
]�QDV]\P�ZVSDUFLHP�NOLHQWD�SU]H]�H�PDLO�QD�DGUHV�VXSSRUW#SUXVD�G�FRP�OXE�SU]H]�/LYH�&KDW�QD
KWWSV���ZZZ�SUXVD�G�FRP���&KDW�]QDMGXMH�VLÙ�Z�OHZ\P�GROQ\P�URJX��3RVWDUDM�VLÙ�GRĂÅF]\Ç�ORJ�]
GUXNDUNL��$E\�]DSLVDÇ�ORJ��SRGÅļDM�]D�SRQLļV]\PL�LQVWUXNFMDPL�

:Ă³ļ�GR�GUXNDUNL�QRlQLN�86%�VIRUPDWRZDQ\�MDNR�)$7����
3U]HMGĺ�GR�0HQX�*ieZQH���8VWDZLHQLD���/RJL�V\VWHPRZH���=DSLV]�QD�86%��
3RF]HNDM��Dļ�ORJL�]RVWDQÅ�]DSLVDQH�QD�86%��3R�]DNRĄF]HQLX�SURFHGXU\�GUXNDUND�SRZU³FL�GR��
PHQX�8VWDZLHĄ�]DDZDQVRZDQ\FK�
:\FLÅJQLM�QRěQLN�86%��SRGĂÅF]�GR�NRPSXWHUD�L�SRV]XNDM�]DSLVDQHJR�SOLNX��UR]V]HU]HQLH��
�W[W�J]���:\ěOLM�WHQ�SOLN�ZUD]�]�RSLVHP�SUREOHP�GR�ZVSDUFLD�WHFKQLF]QHJR�
0RļHV]�U³ZQLHļ�Xļ\Ç�RSFML��3U]HlOLM�QD�VHUZHU���MHěOL�7ZRMD�6/�6�MHVW�SRĂÅF]RQD�]�,QWHUQHWHP���
'UXNDUND�SU]HěOH�ORJ�QD�QDV]�]DEH]SLHF]RQ\�VHUZHU�L�Z\JHQHUXMH�XQLNDOQ\�NRG��6NRQWDNWXM�VLÙ
]�QDV]\P�:VSDUFLHP�.OLHQWD�SRGDMÅF�WHQ�NRG���G]LÙNL�QLHPX�PRļHP\�RGV]XNDÇ�ORJ�QD�QDV]\P
VHUZHU]H�L�SU]HDQDOL]RZDÇ�SUREOHP�
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���7ZbM�3LHUZV]\�:\GUXN
=GDMHP\�VRELH�VSUDZh��mH�FKFHV]�RG�UD]X�UR]SRF]fg�GUXNRZDQLH��MHGQDN�MHVW�NLOND�F]\QQRlFL��NWeUH
PXVLV]�QDMSLHUZ�]URELg��3U]HF]\WDM�XZDmQLH�QDVWhSQH�UR]G]LDi\�

�����5R]SDNRZDQLH
3R�RWZDUFLX�NDUWRQX��QDMSLHUZ�Z\FLÅJQLM�SDF]NÙ�]�DNFHVRULDPL������QDVWÙSQLH�J³UQÅ�SLDQNÙ������=ĂDS
SXGHĂNR�]D�XFKZ\W\�]QDMGXMÅFH�VLÙ�SR�ERNDFK�L�SRFLÅJQLM�Z�J³UÙ������2GHSQLM�NDUWRQRZH�]DZOHF]NL
����L�Z\FLÅJQLM�ZNĂDGNÙ�RFKURQQÅ������1D�NRĄFX�Z\FLÅJQLM�UR]SDNRZDQÅ�6/�6�L�SRĂ³ļ�QD�VWDELOQHM
SRZLHU]FKQL������7R�ZV]\VWNR�QD�WHUD]��1LH�RWZLHUDM�MHV]F]H�SRPDUDjF]RZHM�SRNU\Z\�

-HěOL�GUXNDUND�E\ĂD�SU]HWU]\P\ZDQD�Z�QLVNLHM�WHPSHUDWXU]H�SU]H]�GĂXļV]\�F]DV��WR�SR]ZdO�MHM�VLh
GRJU]Df�GR�WHPSHUDWXU\�RWRF]HQLD�SU]H]�FR�QDMPQLHM�JRG]LQÙ�SU]HG�XUXFKRPLHQLHP��:�LQQ\P
SU]\SDGNX�PRļHV]�WUDILÇ�QD�EĂÙG\�VSRZRGRZDQH�]E\W�QLVNÅ�WHPSHUDWXUÅ�

8UXFKRP�GUXNDUNÙ�L�ZĂÅF]�$V\VWHQWD��3U]HMGĺ�GR�UR]G]LDĂX�����3LHUZV]H�XUXFKRPLHQLH�L
.DOLEUDFMD�

�����3LHUZV]H�XUXFKRPLHQLH�L�.DOLEUDFMD

.DOLEUDFMD�MHVW�NOXF]RZD�GR�SUDZLGiRZHJR�G]LDiDQLD
%H]�SUDZLGĂRZR�VNDOLEURZDQHJR�PHFKDQL]PX�SU]HFK\ODQLD��7LOW��L�SODWIRUP\�URERF]HM��Z\GUXNL
QLH�EÙGÅ�SU]\OHJDÇ��D�QDZHW�JRU]HM���PRļHV]�XV]NRG]LÇ�GUXNDUNÙ�

3RGĂÅF]�SU]HZ³G�]DVLODMÅF\�L�ZĂÅF]�GUXNDUNÙ�Xļ\ZDMÅF�ZieF]QLND�XPLHV]F]RQHJR�]�W\iX
REXGRZ\��QDG�]ĂÅF]HP�]DVLODQLD��1DVWÙSQLH�ZFLěQLM�RNUeJi\�SU]\FLVN�ZieF]QLND�]�SU]RGX
REXGRZ\��5R]SRF]ÙFLH�SURFHGXU\�XUXFKDPLDQLD�EÙG]LH�V\JQDOL]RZDQH�SRZROQ\P�PUXJDQLHP
ODPSNL�GRRNRĂD�RNUÅJĂHJR�SU]\FLVNX�ZĂÅF]QLND��3R�NLONX�VHNXQGDFK�HNUDQ�Z\ěZLHWOL�ORJR�3UXVD
5HVHDUFK��D�SR�QLP�SRMDZL�VLÙ�$V\VWHQW��8ļ\M�HNUDQX�GRW\NRZHJR��DE\�QDZLJRZDÇ�SU]H]�HWDS\
$V\VWHQWD��1LH�VSLHV]�VLh��XZDpQLH�F]\WDM�ZV]\VWNLH�LQVWUXNFMH�L�SDPLÙWDM��ļH�PRļHV]�SU]HVXZDf
Z�OHZR�SUDZR��DE\�RGVĂRQLÇ�ZLÙFHM�LQIRUPDFML�R�GDQ\P�HWDSLH�

.DpG\�RSLVDQ\�HWDS�PXVL�]RVWDf�SRWZLHUG]RQ\�QDFLlQLhFLHP�SU]\FLVNX��.RQW\QXXM��QD
HNUDQLH�

3LHUZV]\P�MHVW�$V\VWHQW�5R]SDNRZDQLD��NW³U\�SRPRļH�&L�XVXQÅÇ�SR]RVWDĂH�F]ÙěFL�RSDNRZDQLD�
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2GNOHM�QDNOHMNÙ�]�SUDZHM�VWURQ\�GUXNDUNL�L�RWZ³U]�SRNU\ZÙ��
:\FLÅJQLM�SLDQNRZH�ZNĂDGNL�RFKURQQH��
:\FLÅJQLM�]ELRUQLN�L�]QDMGXMÅFÅ�VLÙ�SRG�VSRGHP�SLDQNÙ��
2VWURļQLH�RGNOHM�QDNOHMNÙ�]�Z\ěZLHWODF]D��

3R�NRPSOHWQ\P�RGSDNRZDQLX�GUXNDUNL�UR]SRF]QLH�VLÙ�6HOIWHVW��7D�SURFHGXUD�SR]ZDOD�XSHZQLÇ
VLÙ��F]\�GUXNDUND�]RVWDĂD�GRVWDUF]RQD�Z�GREU\P�VWDQLH�
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:\FLÅJQLM�]ELRUQLN�QD�ļ\ZLFÙ��
:\FLÅJQLM�SODWIRUPÙ�URERF]Å��
=DPNQLM�SRPDUDĄF]RZÅ�SRNU\ZÙ��
3RWZLHUGĺ��ļH�VĂ\V]\V]�PX]\NÙ���
3RF]HNDM�QD�]DNRĄF]HQLH�RVWDWQLHM�ZHU\ILNDFML��
6S³MU]�QD�HNUDQ�35=(=�SRPDUDĄF]RZÅ�SRNU\ZÙ��&]\�ZLG]LV]�QD�QLP�ORJR�ILUP\"�0RļHV]��
SRĂRļ\Ç�QD�HNUDQLH�NDUWNÙ�SDSLHUX��DE\�EDUG]LHM�XZLGRF]QLÇ�ORJR��DOH�QLH�]DSRPQLM�]DPNQÅÇ
SRNU\Z\�
:Ă³ļ�]ELRUQLN�L�SU]\NUÙÇ�GZRPD�ěUXEDPL���
3RĂ³ļ�SODWIRUPÙ�QD�]ELRUQLNX��WDN�MDN�MHVW�WR�SRND]DQH�QD�LOXVWUDFML��=DPNQLM�SRNU\ZÙ�L��
SRF]HNDM��Dļ�ZVSRUQLN�]HWNQLH�VLÙ�]�SODWIRUPÅ�
1D�NRĄFX�XSHZQLM�VLÙ��ļH�]ELRUQLN�MHVW�SUDZLGĂRZR�]DPRFRZDQ\��=DPRQWXM�SODWIRUPÙ�QD��
ZVSRUQLNX�L�GRNUÙÇ�MÅ�F]DUQ\P�SRNUÙWĂHP��'UXNDUND�SU]HSURZDG]L�RVWDWQLÅ�ZHU\ILNDFMÙ�L
]DNRĄF]\�6HOIWHVW�

1D�NRĄFX�PDP\�$V\VWHQWD�.DOLEUDFML�

8SHZQLM�VLÙ��ļH�SODWIRUPD�URERF]D�MHVW�F]\VWD��QDVWÙSQLH�ZVXĄ�MÅ�Z�XFKZ\W�ZH�ZVSRUQLNX�L��
GRNUÙÇ�F]DUQH�SRNUÙWĂR�
3ROX]XM�ěUXEÙ�QD�ZVSRUQLNX�SU]\�Xļ\FLX�NOXF]D�LQEXVRZHJR��3ODWIRUPD�SRZLQQD�PLHÇ�SHZLHQ��
VWRSLHĄ�VZRERG\�SRUXV]DQLD�VLÙ��DOH�SRNUÙWĂR�QD�V]F]\FLH�SRZLQQR�E\Ç�ZNUÙFRQH�
:Hĺ�SXVW\�]ELRUQLN�QD�ļ\ZLFÙ��Z\FLÅJQLM�RE\GZLH�GXļH�ěUXE\��REU³Ç�]ELRUQLN�R���q�L�XPLHěÇ�Z��
SRSU]HN�UDP\�GUXNDUNL�WDN��MDN�MHVW�WR�SRND]DQH�QD�LOXVWUDFML��8SHZQLM�VLÙ��ļH�]ELRUQLN�OHļ\
SĂDVNR�QD�EU]HJDFK�UDPNL��D�1,(�QD�Z\lZLHWODF]X
8ļ\M�SU]\FLVN³Z�HNUDQRZ\FK��DE\�SRUXV]DÇ�PHFKDQL]PHP�SU]HFK\ĂX��Dļ�]DU³ZQR�UDPD�MDN�L��
Z\ěZLHWODF]�EÙGÅ�Z�NRQWDNFLH�]H�]ELRUQLNLHP��=ELRUQLN�QLH�PRļH�]RVWDÇ�SRGQLHVLRQ\�SRQDG
UDPÙ��6S³MU]�QD�SRQLļV]Å�LOXVWUDFMÙ��1DFLVNDM�OXE�SU]\WU]\PDM�SU]\FLVNL�HNUDQRZH��DE\�SRUXV]DÇ
PHFKDQL]PHP�
=DQLP�SU]HMG]LHP\�GDOHM��XSHZQLM�VLÙ��ļH�]DU³ZQR�SODWIRUPD��MDN�L�]ELRUQLN�VÅ�LGHDOQLH�F]\VWH���



��

8PLHěÇ�]ELRUQLN�QD�ļ\ZLFÙ�]�SRZURWHP�QD�SU]HFK\ODQHM�SODWIRUPLH�L�GRNUÙÇ�RE\GZLH�ěUXE\���
'RNUÙFDM�MH�U³ZQR�L�]�WDNÅ�VDPÅ�VLĂÅ��DE\�QLH�SU]HNU]\ZLÇ�]ELRUQLND�
8SHZQLM�VLÙ��ļH�F]DUQH�SRNUÙWĂR�QD�V]F]\FLH�ZVSRUQLND�MHVW�GREU]H�GRNUÙFRQH���
3ODWIRUPD�]MHG]LH�QD�G³Ă�L�]HWNQLH�VLÙ�]�GQHP�]ELRUQLND��2EU³Ç�SODWIRUPÙ��DE\�MHM�NUDZÙG]LH��
E\Ă\�U³ZQROHJĂH�GR�ERN³Z�]ELRUQLND�
'RFLěQLM�OHNNR�F]DUQH�SRNUÙWĂR�MHGQÅ�UÙNÅ��D�GUXJÅ�UÙNÅ�GRNUÙÇ�ěUXEÙ�QD�ZVSRUQLNX���

7R�ZV]\VWNR��'UXNDUND�MHVW�WHUD]�VNDOLEURZDQD�L�QLH�PXVLV]�URELÇ�WHJR�SRQRZQLH�Dļ�GR�F]DVX
SU]HQRV]HQLD�MHM�Z�LQQH�PLHMVFH�OXE�Z\PLDQ\�QLHNW³U\FK�F]ÙěFL��QS��IROLL�)(3���3ODWIRUPD�URERF]D
MHVW�PRFRZDQD�F]DUQ\P�SRNUÙWĂHP�QD�V]F]\FLH�ZVSRUQLND��D�Z\FLÅJQLÙFLH�MHM�]�GUXNDUNL�QLH�PD
ZSĂ\ZX�QD�NDOLEUDFMÙ�

3R�]DNRĄF]HQLX�NDOLEUDFML�SRMDZL�VLÙ�*Ă³ZQH�0HQX��3U]HF]\WDM�UR]G]LDĂ\�1DZLJDFMD�SR�PHQX�L
6WUXNWXUD�PHQX��DE\�X]\VNDÇ�ZLÙFHM�LQIRUPDFML�

�����3RUXV]DQLH�VLe�SR�PHQX
6/�6�MHVW�Z\SRVDļRQD�Z�Z\lZLHWODF]�GRW\NRZ\�GR�REVĂXJL�L�NRQILJXUDFML�SRGVWDZRZ\FK�RUD]
]DDZDQVRZDQ\FK�IXQNFML��$E\�ZHMěÇ�Z�SRGPHQX��QS��8VWDZLHQLD��'UXNŧ���QDFLěQLM�Z\EUDQÅ�LNRQÙ
QD�Z\ěZLHWODF]X��$E\�ZUdFLf�GR�SRSU]HGQLHJR�HNUDQX��QDFLěQLM�SU]\FLVN�HNUDQRZ\�:VWHF]��$E\
]PLHQLÇ�ZDUWRěFL�Z�SRV]F]HJ³OQ\FK�SRGPHQX��Xļ\M�V\PEROL�Z\ěZLHWODQ\FK�QD�HNUDQLH��WDNLFK��MDN
��L���RUD]�VWU]DĂNL�Z�J³UÙ�L�Z�G³Ă���1DFLěQLÙFLH�L�SU]\WU]\PDQLH�V\PEROX�VNXWNXMH�FLeJi\P
]ZLhNV]DQLHP�OXE�]PQLHMV]DQLHP�Z\EUDQHM�ZDUWRěFL��1LHNW³UH�]�HNUDQ³Z�PRļHV]�SU]HVXZDÇ�
DE\�RGNU\Ç�GRGDWNRZH�LQIRUPDFMH���VÅ�RQH�R]QDF]RQH�NURSNDPL�QD�VSRG]LH�VWURQ\�

8m\ZDM�NRQWUROHN�QD�HNUDQLH�GRW\NRZ\P��DE\�SRUXV]Dg�VLh�SR�PHQX��1DFLVNDM�OXE�SU]\WU]\PXM�SU]\FLVNL
HNUDQRZH��DE\�]PLHQLDg�ZDUWRlFL�QD�HNUDQLH



��

�����$NWXDOL]RZDQLH�RSURJUDPRZDQLD�XNfDGRZHJR�GUXNDUNL
'REUÅ�SUDNW\NÅ�MHVW�DNWXDOL]RZDQLH�ILUPZDUH�QD�ELHpeFR��SRQLHZDļ�QRZH�ZHUVMH�GRGDMÅ�QRZH
IXQNFMH��SRSUDZNL�EĂÙG³Z�L�XVSUDZQLHQLD�

-HěOL�7ZRMD�GUXNDUND�QLH�MHVW�SRGĂÅF]RQD�GR�,QWHUQHWX��WR�PRļHV]�]DNWXDOL]RZDf�ILUPZDUH�SU]H]
QRlQLN�86%��3RELHU]�SOLN�]�ILUPZDUH�]�KWWSV���ZZZ�SUXVD�G�SO�VWHURZQLNL���XPLHěÇ�Z�SDPLÙFL
86%�L�SRGĂÅF]�GR�GUXNDUNL��1DVWÙSQLH�SU]HMGĺ�GR�0HQX���8VWDZLHQLD���)LUPZDUH�

'UXNDUND�PD�PRļOLZRěÇ�DXWRPDW\F]QHJR�VSUDZG]DQLD�GRVWÙSQRěFL�DNWXDOL]DFML�RQOLQH��3U]HMGĺ�GR
0HQX�*fbZQH���8VWDZLHQLD���)LUPZDUH�L�ZĂÅF]�DXWRPDW\F]QH�Z\V]XNLZDQLH�DNWXDOL]DFML��7D
IXQNFMD�Z\PDJD�DNW\ZQHJR�SRĂÅF]HQLD�]�,QWHUQHWHP�

�����3RGfcF]HQLH�GR�VLHFL���]DOHFDQH
=DQLP�]DF]QLHV]�SURFHGXUÙ�NDOLEUDFML��]DOHFDP\�SRGieF]HQLH�GUXNDUNL�GR�,QWHUQHWX��DE\�PRJĂD
SREUDÇ�]DNWXDOL]RZDQH�SOLNL�ILUPZDUH��MHěOL�VÅ�GRVWÙSQH���6Å�GZD�VSRVRE\�SRGĂÅF]HQLD�GUXNDUNL
GR�,QWHUQHWX�

�������3RfcF]HQLH�,QWHUQHWRZH���3U]HZbG�(WKHUQHW
0RļHV]�Xļ\Ç�VWDQGDUGRZHJR�SU]HZRGX�5-�����3RĂÅF]�GUXNDUNÙ�]�7ZRLP�URXWHUHP��D�SRZLQQD
RQD�VDPD�X]\VNDÇ�DGUHV�,3��PRļH�WR�MHGQDN�]DOHļHÇ�RG�XVWDZLHĄ�7ZRMHM�VLHFL���:�]ZLÅ]NX�]�W\P�
ļH�NDļGD�VLHÇ�MHVW�LQQD��WR�Z�SU]\SDGNX�Z\VWÅSLHQLD�SUREOHP³Z�]DOHFDP\�RGQLHVLHQLH�VLÙ�GR
LQVWUXNFML�GR�7ZRMHJR�URXWHUD�OXE�SRPRF\�WHFKQLF]QHM�7ZRMHJR�GRVWDZF\�,QWHUQHWX��$E\
VSUDZG]LÇ��F]\�SRĂÅF]HQLH�VLÙ�SRZLRGĂR��SU]HMGĺ�GR�0HQX�*idZQH���8VWDZLHQLD���6LHf�

�������3RfcF]HQLH�,QWHUQHWRZH���EH]SU]HZRGRZH
'UXNDUND��'�6/�6�PD�ZEXGRZDQe�NDUWh�VLHFLRZe�:L�)L
NRPSDW\ELOQe�]�VLHFLDPL����*+]��$E\�RWZRU]\Ç
Z\V]XNLZDQLH�VLHFL�:L�)L��ZHMGĺ�Z�8VWDZLHQLD���6LHf�
=RVWDQLH�Z\ěZLHWORQD�OLVWD�GRVWÙSQ\FK�VLHFL��:\ELHU]
VZRMÅ�VLHÇ�:L�)L�L�SRĂÅF]�VLÙ�]�QLÅ�SU]H]�ZSLVDQLH�KDVĂD
Xļ\ZDMÅF�NODZLDWXU\�HNUDQRZHM��0RļHV]�U³ZQLHļ
SRGĂÅF]\Ç�NODZLDWXUÙ�GR�SU]HGQLHJR�SRUWX�86%�Z
SU]\SDGNX��JG\�NODZLDWXUD�HNUDQRZD�MHVW�GOD�&LHELH�]E\W
PDĂD�

5R]ZLe]\ZDQLH�SUREOHPdZ�]�VLHFLe
:�]ZLÅ]NX�]�W\P��ļH�NDļGD�VLHÇ�MHVW�LQQD��WR�QLH�PRļHP\�GRVWDUF]\Ç�&L�GRNĂDGQ\FK�LQVWUXNFML
SRGĂÅF]HQLD�GUXNDUNL�GR�7ZRMHM�VLHFL�SU]HZRGRZHM�EH]SU]HZRGRZHM��-HěOL�QDSRWNDV]�MDNLě
SUREOHP��WR�RGQLHě�VLÙ�GR�LQVWUXNFML�GR�7ZRMHJR�URXWHUD�OXE�VNRQWDNWXM�VLÙ�]H�ZVSDUFLHP
WHFKQLF]Q\P�7ZRMHJR�GRVWDZF\�,QWHUQHWX��-DNRěÇ�SRĂÅF]HQLD�EH]SU]HZRGRZHJR�]DOHļ\�RG
ZLHOX�F]\QQLN³Z���WDNLFK�MDN�W\S�NRQILJXUDFMD�URXWHUD��RGOHJĂRěÇ�GUXNDUNL�RG�QLHJR�OXE
]DNĂ³FHQLD�VLHFL�Z�7ZRMHM�RNROLF\�

3UDZLGĂRZH�SRĂÅF]HQLH�MHVW�V\JQDOL]RZDQH�LNRQNÅ�:L�)L�QD�J³UQ\P�SDVNX��RERN�]HJDUND�L
SRND]XMH�U³ZQLHļ�VLĂÙ�V\JQDĂX��:LÙFHM�LQIRUPDFML�R�SRĂÅF]HQLX�]QDMG]LHV]�SU]HFKRG]ÅF�GR��*fbZQH
0HQX���8VWDZLHQLD���6LHd��Z\ELHUDMÅF�URG]DM�DNWXDOQLH�Xļ\ZDQHJR�SRĂÅF]HQLD�

https://www.prusa3d.pl/sterowniki/
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�����8VWDZLHQLH�F]DVX�L�VWUHI\�F]DVRZHM��RSFMRQDOQLH�
0RļHV]�XVWDZLÇ�VWUHIÙ�F]DVRZÅ�L�JRG]LQÙ�Z�PHQX�8VWDZLHQLD���-e]\N�L�F]DV���8VWDZLHQLD�&]DVX�
-HěOL�GUXNDUND�MHVW�SRGĂÅF]RQD�GR�,QWHUQHWX��WR�IXQNFMD�$XWRPDW\F]QHJR�XVWDZLHQLD�F]DVX�PRļH�WR
URELÇ�DXWRPDW\F]QLH��Z�]DOHļQRěFL�RG�VWUHI\�F]DVRZHM��1DVWÙSQLH�SU]HMGĺ�GR�PHQX�6WUHID�F]DVRZD
L�Z\ELHU]�VZ³M�NRQW\QHQW�RUD]�QDMEOLļV]H�PLDVWR��-HěOL�GUXNDUND�QLH�MHVW�SRĂÅF]RQD�]�,QWHUQHWHP��WR
XVWDZ�F]DV�UÙF]QLH�

8VWDZLHQLH�F]DVX�MHVW�SU]\GDWQH���QD�HNUDQLH�EÙG]LH�SRND]\ZDÇ�VLÙ�F]DV�XNRĄF]HQLD�GUXNX�

�����8]XSHfQLDQLH�l\ZLF\�Z�]ELRUQLNX
3U]HG�UR]SRF]hFLHP�GUXNX�XSHZQLM�VLh��pH�IROLD�)(3�QD�GQLH�]ELRUQLND�MHVW�F]\VWD��SU]HMU]\VWD�L
QLH�PD�G]LXU��ZJQLHFHj�DQL�JihERNLFK�U\V��6SUDZGĺ�WHļ��F]\�SODWIRUPD�SU]HFK\ODQD�]
Z\ěZLHWODF]HP�VÅ�F]\VWH�L�QLJG]LH�QLH�PD�ļDGQ\FK�RGSDG³Z�DQL�EUXGX�

1Rě�UÙNDZLF]NL�SRGF]DV�SRVĂXJLZDQLD�VLÙ�ļ\ZLFDPL�

8PLHěÇ�]ELRUQLN�QD�ļ\ZLFÙ�QD�SU]HFK\ODQHM�SODWIRUPLH��-HVW�Z�QLHM�PDĂ\�URZHN��NW³U\�SRPRļH�&L
XPLHěFLÇ�JR�Z�SUDZLGĂRZHM�SR]\FML��3R�ZSDGQLÙFLX�QD�PLHMVFH�PRļHV]�XVĂ\V]HÇ�FLFK\��NOLN��
3U]\NUÙÇ�]ELRUQLN�GZRPD�ěUXEDPL��'RNUhFDM�lUXE\�MHGQRF]HlQLH�L�]�WDNe�VDPe�VLie��LQDF]HM
PRļHV]�SU]HNU]\ZLÇ�]ELRUQLN�

'RNUhFDM�RE\GZLH�lUXE\�QD�UD]�L�]�WDNf�VDPf�VLif��:OHM�]DOHFDQf�LORlg�m\ZLF\���Z�]ELRUQLNX�]QDMGXMH
VLh�]QDF]QLN�PDNV\PDOQHJR�SR]LRPX�

3R�]DPRFRZDQLX�]ELRUQLND��ZOHM�GR�QLHJR�p\ZLFh��=DXZDļ��ļH�]ELRUQLN�PD�]QDF]QLN
PDNV\PDOQHJR�SR]LRPX��NW³U\�SR]ZROL�&L�]PLHU]\Ç�RGSRZLHGQLÅ�LORěÇ��6/�6�PD�U³ZQLHļ
ZEXGRZDQ\�F]XMQLN�SR]LRPX�ļ\ZLF\��ZLÙF�JG\�EÙG]LH�MHM�]E\W�PDĂR�OXE�]E\W�GXļR��WR�GUXNDUND
ZVWU]\PD�Z\GUXN�L�Z\ěZLHWOL�RGSRZLHGQL�NRPXQLNDW��3RGÅļDM�]D�LQVWUXNFMDPL�Z\ěZLHWODQ\PL�QD
HNUDQLH��DE\�UR]ZLÅ]DÇ�SUREOHP�



��

1LH�SU]HSHĂQLDM�]ELRUQLND�

=DZV]H��JG\�VSRWNDV]�VLÙ�]�SURěEÅ�R�X]XSHĂQLHQLH�]ELRUQLND�GR�SHĂQD��WR�R]QDF]D��ļH�QDOHļ\�GRODÇ
ļ\ZLF\�GR�]QDF]QLND�������QLH�GR�NUDZÙG]L�]ELRUQLND�

�����1LVNL�SR]LRP�l\ZLF\���'ROHZDQLH�MHM�Z�F]DVLH�GUXNX
6/�6�PD�ZEXGRZDQ\�F]XMQLN�SR]LRPX�ļ\ZLF\��NW³U\�PLHU]\�MHM�LORěÇ�SU]HG�NDļG\P�Z\GUXNLHP�
1LHNW³UH�]�PRGHOL�PRJÅ�E\Ç�]E\W�GXpH�L�Z\PDJDÇ�ZLhFHM�QLp�PDNV\PDOQD�LORlf�ļ\ZLF\�Z
]ELRUQLNX��F]\OL�����PO��'UXNDUND�SRWUDIL�UR]SR]QDÇ�NLHG\�ļ\ZLFD�VLÙ�NRĄF]\�L�ZVWU]\PDf�GUXN��1D
HNUDQLH�SRMDZL�VLÙ�NRPXQLNDW�R�NRQLHF]QRěFL�X]XSHĂQLHQLD�SR]LRPX�]�SRZURWHP�GR�PDNVLPXP��3R
GRODQLX�PDWHULDĂX�PRļHV]�ZFLVQÅÇ�SU]\FLVN�.RQW\QXXM��DE\�Z]QRZLÇ�Z\GUXN�

3DPLÙWDM��ļH�Z�QLHNW³U\FK�SU]\SDGNDFK��QS��JG\�Z\GUXN�]RVWDĂ�ZVWU]\PDQ\�QD�GĂXJL�F]DV���QRZD
ZDUVWZD�PRļH�QLH�VFDOLÇ�VLÙ�LGHDOQLH��OXE�QDZHW�Z�RJ³OH��]�UHV]WÅ�PRGHOX�



��

�����5R]SRF]\QDQLH�3LHUZV]HJR�:\GUXNX
2VWDWQLH�SXQNW\�GR�VSUDZG]HQLD�SU]HG�UR]SRF]ÙFLHP�7ZRMHJR�SLHUZV]HJR�Z\GUXNX�

&]\�GUXNDUND�MHVW�]DNWXDOL]RZDQD�GR�QDMQRZV]HM�ZHUVML�ILUPZDUH"
&]\�GUXNDUND�]RVWDĂD�VNDOLEURZDQD�]JRGQLH�]�$V\VWHQWHP"
&]\�IROLD�)(3�Z�]ELRUQLNX�MHVW�RN"
&]\�Z�]ELRUQLNX�]QDMGXMH�VLÙ�RGSRZLHGQLD�LORěÇ�ļ\ZLF\"
&]\�SODWIRUPD�URERF]D�]RVWDĂD�RGWĂXV]F]RQD�SU]\�SRPRF\�DONRKROX�L]RSURS\ORZHJR"
&]\�SRNU\ZD�MHVW�]DPNQLÙWD"

:HMGĺ�Z�0HQX�*ieZQH���'UXN���3OLNL
SU]\NiDGRZH��1D�HNUDQLH�SRMDZL�VLÙ�OLVWD�SOLN³Z
PRļOLZ\FK�GR�Z\GUXNRZDQLD��3U]HVXj�HNUDQ�Z
JdUh�OXE�Z�Gdi��DE\�SU]HZLMDÇ�GRVWÙSQH�SR]\FMH�
=DF]QLM�RG�PRGHOX�SU]\NĂDGRZHJR��SRQLHZDļ�VÅ
RQH�LGHDOQ\P�Z\ERUHP�QD�SLHUZV]\�Z\GUXN��]H
Z]JOÙGX�QD�WR��Lļ�GDMÅ�&L�MDVQÅ�LQIRUPDFMÙ�R�W\P�
F]\�GUXNDUND�]RVWDĂD�SRSUDZQLH�VNDOLEURZDQD�
'RWNQLM�PRGHOX�QD�OLěFLH��DE\�JR�]D]QDF]\Ç�L
SRWZLHUGĺ�Z\E³U�SU]\FLVNLHP�.RQW\QXXM��-HěOL
SR]\FMD��3OLNL�SU]\NĂDGRZH��QLH�MHVW�GRVWÙSQD�Z
PHQX��PRļHV]�MH�SREUDÇ�Z�PHQX�0HQX�*fbZQH
��8VWDZLHQLD���:VSDUFLH���3RELHU]�SU]\NfDGRZH
PRGHOH��Z\PDJDQH�MHVW�SRĂÅF]HQLH�]
,QWHUQHWHP��
3R�Z\EUDQLX�PRGHOX�GR�Z\GUXNRZDQLD�SRMDZL�VLÙ�SRGJOeG��0RļHV]�REHMU]HÇ�PLQLDWXUNÙ��DE\
XSHZQLf�VLh��pH�Z\EUDQ\�MHVW�ZiDlFLZ\�SOLN��3U]HVXĄ�Z�OHZR��DE\�RWZRU]\Ç�PHQX�XVWDZLHĄ�GUXNX�
:�W\P�PLHMVFX�PRļHV]�UR]SRF]ef�GUXNRZDQLH�OXE�SU]HMěÇ�GR�XVWDZLHĄ�GUXNX��JG]LH�PDV]
PRļOLZRěÇ�XVWDZLHQLD�F]DVX�QDěZLHWODQLD�GOD�SLHUZV]HM�ZDUVWZ\�L�SR]RVWDĂ\FK�RUD]�Z\EUDÇ�WU\E
GUXNRZDQLD��'RP\ěOQLH�ZĂÅF]RQ\�MHVW�WU\E�V]\EV]\��-HěOL�Z\GUXNRZDQLH�PRGHOX�VSUDZL�&L
SUREOHP\�OXE�WHļ�Z\GUXN�RGNOHL�VLÙ�RG�SODWIRUP\��VSU³EXM�SU]HĂÅF]\Ç�SURILO�QD�ZROQLHMV]\��-HěOL
GUXNXMHV]�PRGHO�SU]\NĂDGRZ\��WR�ZV]\VWNR�MHVW�MXļ�VNRQILJXURZDQH��1DFLěQLM�'UXN�

'UXNDUND�SU]HSURZDG]L�V]\ENL�VHOIWHVW�L�UR]SRF]QLH�GUXNRZDQLH��8WU]\PXM�SRNU\ZÙ�]DPNQLÙWÅ�L
QLH�SU]HU\ZDM�Z\GUXNX��3R�]DQXU]HQLX�SODWIRUP\�Z�p\ZLF\��QLH�EÙG]LHV]�Z�VWDQLH�]REDF]\Ç��F]\
SLHUZV]D�ZDUVWZD�SU]\NOHLĂD�VLÙ�SUDZLGĂRZR��:VĂXFKDM�VLÙ�Z�W\SRZ\�RGJiRV�RGVHSDURZDQLD
ZDUVWZ\�RG�IROLL�)(3���MHVW�SRGREQ\�GR�RGNOHMDQLD�WDěP\�NOHMÅFHM��1LH�SDQLNXM�MHGQDN��MHěOL�Z\UDĺQLH
JR�QLH�VĂ\V]\V]�

1DZHW�MHěOL�SLHUZV]D�ZDUVWZD�QLH�SU]\NOHL�VLÙ�SUDZLGĂRZR�GR�SODWIRUP\��WR�QLH�VSRZRGXMH�WR
ļDGQHJR�WUZDĂHJR�XV]NRG]HQLD�GUXNDUNL�

6/�6�SU]HSURZDG]D�U³ZQROHJOH�NLOND�ZHU\ILNDFML�SU]HG�GUXNRZDQLHP��,FK�SRVWÙS�MHVW�ZLGRF]Q\�QD
HNUDQLH�ZUD]�NRGHP�45��NW³U\�PRļHV]�]HVNDQRZDÇ�SU]\�SRPRF\�XU]ÅG]HQLD�PRELOQHJR��DE\
SU]HMěÇ�RG�UD]X�GR�RGSRZLHGQLHJR�DUW\NXĂX�]�UR]ZLÅ]DQLHP�SUREOHPX��-HěOL�NW³U\ě�]�WHVW³Z�QLH
SRZLHG]LH�VLÙ��Z\ěZLHWORQH�]RVWDQLH�RVWU]HļHQLH��3U]HZRGQLN�UR]ZLÅ]\ZDQLD�SUREOHP³Z
]QDMG]LHV]�Z�RVWDWQLFK�UR]G]LDĂDFK�WHJR��3RGUÙF]QLND��OXE�QD�KHOS�SUXVD�G�FRP�SO
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������=GHMPRZDQLH�Z\GUXNX

,QVWUXNFMD�EH]SLHF]HjVWZD���QRl�UhNDZLF]NL�
=DZV]H�QRl�UhNDZLF]NL�SRGF]DV�SRViXJLZDQLD�VLh�p\ZLFDPL�L�]DZV]H�Z\FLHUDM�NURSOH�SODP\
p\ZLF\�GRRNRiD�GUXNDUNL��-HlOL�p\ZLFD�ZHMG]LH�Z�NRQWDNW�]H�VNdUe��WR�XP\M�WR�PLHMVFH
QDW\FKPLDVW�ZRGe�]�P\GiHP��-HlOL�RGF]XZDV]�G\VNRPIRUW��QS��VZhG]HQLH��OXE�MHlOL�p\ZLFD
GRVWDQLH�VLh�GR�7ZRMHJR�RND��WR�QDW\FKPLDVW�XGDM�VLh�GR�OHNDU]D�

3R�]DNRĄF]HQLX�Z\GUXNX��RWZ³U]�SRNU\ZÙ�
5R]ZDļ�Xļ\FLH�WDFNL�RFLHNRZHM��RSFMRQDOQH
DNFHVRULXP�VSU]HGDZDQH�RGG]LHOQLH���MDN�QD
LOXVWUDFML�
8ļ\M�SODVWLNRZHM�V]SDFKHONL�OXE�UhF]QLNdZ
SDSLHURZ\FK��DE\�Z\WU]HÇ�GR�F]\VWD�J³UQÅ
F]ÙěÇ�SODWIRUP\�URERF]HM��1DVWÙSQLH�RGNUhf
F]DUQH�SRNUhWiR�QD�ZVSRUQLNX��DE\�]ZROQLÇ
SODWIRUPÙ��2VWURļQLH�Z\VXĄ�MÅ�L�SU]HFK\O��DE\
SR]RVWDiRlFL�p\ZLF\�lFLHNi\�GR�]ELRUQLND�

8ļ\M�GRieF]RQHM�PHWDORZHM�V]SDFKHONL�GR�ěFLÅJQLÙFLD�Z\GUXNX�]�SODWIRUP\�URERF]HM��$E\�XQLNQÅÇ
XUD]³Z��1,(�]GHMPXM�Z\GUXNdZ�SU]\�SRPRF\�SD]QRNFL��SRQLHZDļ�SODVWLN�PRļH�ĂDWZR�GRVWDÇ�VLÙ
SRG�QLH�L�]ĂDPDÇ�

=GHMPRZDQLH�Z\GUXNX�SU]\�SRPRF\�PHWDORZHM�V]SDFKHONL

'RNĂDGQLH�REHMU]\M�Z\GUXNL��6]XNDM�QLHGRNiDGQRlFL��EUDNXMeF\FK�HOHPHQWdZ��ZLGRF]Q\FK
ZDUVWZ�OLQLL��]DJihELHj�L�SRGREQ\FK�GHIHNWdZ��-HěOL�Z\GUXN�SRVLDGD�ZLGRF]QH�GHIHNW\��WR
SU]HMU]\M�RVWDWQLH�UR]G]LDĂ\�WHJR�3RGUÙF]QLND��JG]LH�]QDMG]LHV]�SU]\NĂDG\�UR]ZLÅ]\ZDQLD
SUREOHP³Z�

3R�NDļG\P�Z\GUXNX�SODWIRUPD�URERF]D�SRZLQQD�E\f�GRNiDGQLH�Z\F]\V]F]RQD���NURSOH�ļ\ZLF\
PRJÅ�XWZDUG]LÇ�VLÙ�Z�ěZLHWOH�VĂRQHF]Q\P��FR�VSUDZL��ļH�EÙGÅ�WUXGQH�GR�XVXQLÙFLD��'RNĂDGQLH
Z\F]\ěÇ�U³ZQLHļ�NDQDĂHN�Z�J³UQHM�F]ÙěFL��'R�F]\V]F]HQLD�SODWIRUP\�Xļ\M�DONRKROX�L]RSURS\ORZHJR�
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������8VXQLeFLH�RELHNWX�SU]\NOHMRQHJR�GR�GQD�]ELRUQLND
-HěOL�SLHUZV]D�ZDUVWZD�QLH�SU]\NOHLĂD�VLÙ�GR�SODWIRUP\�URERF]HM��D�]DPLDVW�WHJR�]RVWDiD�QD�GQLH
]ELRUQLND��WR�QLH�ZDļQH�MDN�MHVW�GXļD���LVWQLHMH�V]\ENL�L�EH]SLHF]Q\�VSRV³E�QD�RGNOHMHQLH�MHM�RG�IROLL
)(3�EH]�XV]NDG]DQLD�GQD��3U]HMGĺ�GR�UR]G]LDĂX������8VXQLeFLH�RELHNWX�SU]\NOHMRQHJR�GR�GQD
]ELRUQLND�

������8VXZDQLH�SRGSbU
3RGSRU\�Z�GUXNX�6/$�VÅ�]DSURMHNWRZDQH�WDN��E\�E\Ă\�FLHQNLH��DOH�Z\VWDUF]DMeFR�PRFQH�GR
SRGSDUFLD�GUXNRZDQHJR�PRGHOX��.RĄF³ZND�SRGSRU\�MHVW�]ZDQD�ĂÅF]QLNLHP��JĂ³ZNÅ��L�]D]Z\F]DM
MHVW�FLHĄV]D�QLļ�MHM�UHV]WD��FR�XiDWZLD�MHM�XVXQLhFLH��]RVWDZLDMÅF�PDĂ\�ěODG�OXE�QDZHW�QLH
SR]RVWDZLDMÅF�MDNLFKNROZLHN�UHV]WHN��'XļH�OXE�FLÙļV]H�PRGHOH�Z\PDJDMe�MHGQDN�PRFQLHMV]\FK
�JUXEV]\FK��VWUXNWXU�
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8VXZDMÅF�SRGSRU\�]�Z\GUXN³Z��'�QDOHļ\�PLHÇ�NLOND�U]HF]\�QD�XZDG]H�

āDWZLHM�MHVW�XVXQÅÇ�SRGSRU\�RG�UD]X�SR�XP\FLX�Z\GUXNX�Z�DONRKROX�L]RSURS\ORZ\P�
8WZDUG]DQLH�PRGHOX�]�SRGSRUDPL�PRļH�VSUDZLÇ��ļH�EÙGÅ�WUXGQLHMV]H�GR�RGFLÙFLD��F]ÙVWR
MHGQDN�]DOHļ\�WR�RG�ZĂDěFLZRěFL�ļ\ZLF\��
1LH�Xp\ZDM�QDGPLHUQHM�VLi\��8ļ\M�QDWRPLDVW�GRĂÅF]RQ\FK�REFÅļN³Z�L�RVWURļQLH�RGHWQLM
SRGSRU\�
$E\�RVLÅJQÅÇ�OHSV]H�UH]XOWDW\��V]F]HJ³OQLH�SU]\�PDĂ\FK�Z\GUXNDFK���VSU³EXM�QDMSLHUZ
SU]HFLÅÇ�SRGSRUÙ�SR�ěURGNX��QDVWÙSQLH�SU]HMGĺ�GR�NRĄF³ZHN��.ROHMQÅ�VNXWHF]QÅ�PRļOLZRěFLÅ
MHVW�RSiXNDQLH�SRGSdU�FLHSie�ZRGe��DE\�MH�]PLÙNF]\Ç�L�XĂDWZLÇ�LFK�XVXQLÙFLH�
2GFLÙWH�SRGSRU\�SRZLQQ\�E\Ç�WUDNWRZDQH�MDNR�RGSDG\�]�WZRU]\Z�V]WXF]Q\FK�

������'RfcF]RQH�PRGHOH��'
2ULJLQDO�3UXVD�6/�6�MHVW�GRVWDUF]DQD�]�NLONRPD�PRGHODPL�SU]\NĂDGRZ\PL��6Å�RQH�MXļ�SRFLÙWH�QD
ZDUVWZ\�L�VÅ�SXQNWHP�RGQLHVLHQLD�GOD�Xp\WNRZQLND��=DZLHUDMÅF�VNRPSOLNRZDQH�JHRPHWULH�
EDUG]R�FLHQNLH�OLQLH�L�PLQLDWXURZH�Z]RU\��WH�PRGHOH�]DSHZQLÅ�&L�GREU\�ZJOÅG�Z�WR��F]\�7ZRMD
GUXNDUND�]RVWDĂD�SUDZLGiRZR�VNDOLEURZDQD��-HěOL�QLH�GUXNXMÅ�VLÙ�SUDZLGĂRZR��WR�PRļHV]
Z\NOXF]\Ç�NZHVWLÙ�]Ă\FK�XVWDZLHĄ�FLÙFLD�

$E\�XVXQef�SU]\NiDGRZH�PRGHOH�]�SDPLÙFL�ZHZQÙWU]QHM�GUXNDUNL�OXE�7ZRMH�ZĂDVQH�]�SDPLÙFL
86%��ZHMGĺ�Z�PHQX�3URMHNW��0HQX�*ieZQH���'UXN���Z\ELHU]�PRGHO�L�SU]HVXĄ�Z�OHZR��DE\�SRND]DĂD
VLÙ�LNRQND�NRV]D��'RWNQLM�WHM�LNRQNL�DE\�XVXQÅÇ�SURMHNW�

3U]\NĂDGRZH�PRGHOH�PRļHV]�]QDOHĺÇ�Z�PHQX�GUXNDUNL��:HMGĺ�Z�'UXN���3U]\NiDG\�DE\�Z\ěZLHWOLÇ
LFK�OLVWÙ��:V]\VWNLH�VÅ�XVWDZLRQH�SRG�GUXN�ļ\ZLFÅ�3UXVD�2UDQJH��-HěOL�Xļ\MHV]�LQQHM�ļ\ZLF\��WR
SU]HVWDZ�U³ZQLHļ�GRP\ěOQH�XVWDZLHQLD�
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���&]\QQRhFL�GR�Z\NRQDQLD�SR�XNRgF]HQLX�GUXNX
6/�6�SRZLQQD�]RVWDÇ�Z\F]\V]F]RQD�SR�NDpG\P�Z\GUXNX��DE\�XQLNQÅÇ�SRWHQFMDOQHM�DZDULL�
1LHSUDZLGĂRZH�XWU]\PDQLH�GUXNDUNL�PRļH�SURZDG]LÇ�GR�SRZDļQ\FK�XV]NRG]HĄ�L�XWUDW\�JZDUDQFML�

1LJG\�QLH�]RVWDZLDM�p\ZLF\�Z�]ELRUQLNX�SR�XNRĄF]HQLX�GUXNX��:�ļ\ZLF\�PRJÅ�]QDMGRZDÇ�VLÙ
]HVWDORQH�GURELQNL��NW³UH�PRJÅ�XV]NRG]LÇ�IROLÙ�)(3�SU]\�NROHMQ\P�XUXFKRPLHQLX�GUXNDUNL��JG\
SODWIRUPD�URERF]D�]MHļGļD�GR�GQD�]ELRUQLND���Ļ\ZLFD�U³ZQLHļ�VWZDUGQLHMH�Z�]ELRUQLNX��MHěOL
SR]RVWDZLV]�MÅ�QD�GĂXJL�F]DV�
3R�Z\ODQLX�ļ\ZLF\�]H�]ELRUQLND��Z\WU]\M�JR�GR�VXFKD�EDUG]R�PLhNNLP�UhF]QLNLHP
SDSLHURZ\P��8SHZQLM�VLÙ��ļH�]DU³ZQR�QD�]HZQÙWU]Q\FK�ěFLDQNDFK�]ELRUQLND�MDN�L�SRG�VSRGHP
QLH�PD�ļ\ZLF\�
-HěOL�IROLD�)(3�PD�V]DUDZ\�QDORW��QLH�MHVW�NRPSOHWQLH�SU]H]URF]\VWD���WR�PRļHV]�SU]\ZU³FLÇ�MHM
SLHUZRWQ\�Z\JOÅG�SRSU]H]�XP\FLH�MHM�Z�FLHSĂHM�ZRG]LH�]�RGURELQÅ�SĂ\QX�GR�P\FLD�QDF]\Ą�OXE
QDZHW�]Z\NĂHJR�P\GĂD��$OWHUQDW\ZQLH�PRļHV]�Xļ\Ç�,3$��1DVWÙSQLH�GRNĂDGQLH�Z\VXV]�
:\F]\lf�SODWIRUPh�URERF]e���Z\WU]\M�MÅ�UÙF]QLNLHP�SDSLHURZ\P�OXE�XP\M�RVWURļQLH
DONRKROHP�L]RSURS\ORZ\P��3U]HF]\WDM�LQVWUXNFMH�L�RVWU]HļHQLD�QD�EXWHOFH�]�SĂ\QHP�SU]HG�MHJR
Xļ\FLHP�

�����0\FLH���8WZDUG]DQLH���6XV]HQLH�Z\GUXNbZ

:\GUXNL��SU]HG�XWZDUG]HQLHP��PRJÅ�E\Ç�F]ÙěFLRZR�SRNU\WH�SĂ\QQÅ�ļ\ZLFÅ�L�OXE�DONRKROHP
L]RSURS\ORZ\P��1Rě�UÙNDZLF]NL��JG\�SRVĂXJXMHV]�VLÙ�WDNLPL�Z\GUXNDPL��=DOHFD�VLÙ�WR
V]F]HJ³OQLH�SU]\�NROHMQ\FK�UR]G]LDĂDFK�

:\GUXNL�SURVWR�SR�]HVWDOHQLX�Z�GUXNDUFH�PRJe�E\f�PLhNNLH�L�NOHLVWH��'R�RWU]\PDQLD�RSW\PDOQHM
MDNRěFL�SRZLHU]FKQL��NRQLHF]QH�MHVW�LFK�XP\FLH��Z\VXV]HQLH�L�XWZDUG]HQLH��=DOHFDP\�Xļ\FLH
QDV]HM�&XULQJ�DQG�:DVKLQJ�0DFKLQH��0DV]\QD�GR�8WZDUG]DQLD�L�0\FLD����Z�VNU³FLH�&:�6��-HVW
WR�XU]ÅG]HQLH���Z����SRWUDIL�XP\Ç�Z\GUXN�Z�DONRKROX�L]RSURS\ORZ\P��Z\VXV]\Ç�FLHSĂ\P
SRZLHWU]HP�L�XWZDUG]LÇ�Z�ěZLHWOH�XOWUDILROHWRZ\P���ZV]\VWNR�Z�FLÅJX�NLONX�PLQXW�L�EH]�Z\VLĂNX�
0D�U³ZQLHļ�RSFMÙ�SRGJU]HZDQLD�ļ\ZLF\�GR�RSW\PDOQHM�WHPSHUDWXU\�SUDF\�

0DV]\QD�GR�8WZDUG]DQLD�L�0\FLD�MHVW�Z\SRVDļRQD�Z�REURWRZÅ�SODWIRUPÙ�L�SRNU\ZÙ�RGELMDMÅFÅ
SURPLHQLRZDQLH�ZHZQÅWU]��NW³UD�]ZLÙNV]D�Z\GDMQRěÇ��VNUDFDMÅF�F]DV�SRWU]HEQ\�GR�Z\NRQDQLD
W\FK�WU]HFK�F]\QQRěFL�GR�]DOHGZLH�G]LHVLÙFLX�PLQXW�

2SU³F]�0DV]\Q\�GR�8WZDUG]DQLD�L�0\FLD�PDV]�NLOND�LQQ\FK�RSFML�



��

�������0\FLH
:\GUXNL�]�ļ\ZLF\�SRZLQQ\�E\Ç�]DZV]H�XP\WH�Z�DONRKROX�L]RSURS\ORZ\P
�,3$���=DFKRZDM�RVWURļQRěÇ��JG\�SRVĂXJXMHV]�VLÙ�W\P�SĂ\QHP���MHVW�ĂDWZRSDOQ\
L�QLH�SRZLQLHQ�ZFKRG]LÇ�]�NRQWDNW�]�7ZRMÅ�VN³UÅ�L�RF]DPL��3U]HG�Xp\FLHP
SU]HF]\WDM�LQVWUXNFMH�Xp\WNRZDQLD�QD�EXWHOFH�
3RGF]DV�P\FLD�Z\GUXN³Z�Z�,3$�SRVWDUDM�VLÙ�SRUXV]DÇ�QLPL�OXE�Xļ\Ç�PDĂHM�
PLÙNNLHM�V]F]RWHF]NL��OXE�V]F]RWHF]NL�GR�]ÙE³Z���DE\�GRNĂDGQLH�XP\Ç
ZV]\VWNLH�F]ÙěFL�Z\GUXNX��:\GUXN�]D]Z\F]DM�PRļH�SR]RVWDÇ�]DQXU]RQ\�Z
DONRKROX�L]RSURS\ORZ\P�SU]H]�NLOND�PLQXW�EH]�]DXZDļDOQHJR�VSDGNX�MDNRěFL
SRZLHU]FKQL�GHJUDGDFML�PDWHULDĂX��1LH�SU]HWU]\PXM�Z\GUXNdZ�Z�DONRKROX
L]RSURS\ORZ\P�SU]H]�GiXJL�F]DV��JRG]LQ\�OXE�GQL���-HěOL�QD�RELHNFLH�SRMDZLÅ
VLÙ�SÙNQLÙFLD��QDZHW�SR����JRG]LQDFK���WR�]D]Z\F]DM�GODWHJR��ļH�E\Ă�RQ
SU]HWU]\P\ZDQ\�Z�,3$�]E\W�GĂXJR�

�������6XV]HQLH�L�XWZDUG]DQLH
8ļ\M�PLhNNLHJR�UhF]QLND�SDSLHURZHJR�DE\�Z\VXV]\Ç�Z\GUXN�L�OXE�SRĂ³ļ�JR�QD�SDUDSHFLH��
LGHDOQLH�EH]SRlUHGQLR�Z�ViRjFX�

8WZDUG]DQLH�PRGHOX�EH]�VLOQHJR�ĺU³GĂD�SURPLHQL�89�PRļH�WUZDf�EDUG]R�GiXJR��-HGQÅ�]�F]ÙVWR
VWRVRZDQ\FK�PHWRG�MHVW�XPLHV]F]HQLH�Z\GUXNX�EH]SRěUHGQLR�Z�VĂRĄFX�QD�GĂXļHM��QS�������
JRG]LQ����F]DV�]DOHļ\�RG�QDVĂRQHF]QLHQLD��&:��PRļH�XWUZDOLÇ�PRGHO�Z�����PLQXW�

3URWLS��PRļHV]�Xļ\Ç�ODPS\�89�GR�VXV]HQLD�ODNLHUX�QD�SD]QRNFLDFK��.RV]WXMÅ�RG�������]Ă�L
PRJÅ�V]\ENR�L�HIHNW\ZQLH�XWZDUG]LÇ�SRZLHU]FKQLÙ�Z\GUXNX�]�ļ\ZLF\��8SHZQLM�VLÙ�W\ONR��ļH�7ZRMD
ODPSD�]PLHěFL�Z\GUXN�

7U\E�VXV]HQLD�PRļH�U³ZQLHļ�VĂXļ\Ç�GR�SRGJU]HZDQLD�ļ\ZLF\�

�����8W\OL]DFMD�l\ZLF

o\ZLFH�SRZLQQ\�E\f�WUDNWRZDQH�MDNR�Si\Q�QLHEH]SLHF]Q\��QS��MDN�ROHM�VLOQLNRZ\�LWS���
6SUDZGn�RERZLe]XMeFH�Z�7ZRLP�NUDMX�SUDZR�Z�]DNUHVLH�XW\OL]DFML�RGSDGdZ
QLHEH]SLHF]Q\FK���FKHPLNDOLdZ��3i\QQHM�p\ZLF\�QLH�ZROQR�SRG�pDGQ\P�SR]RUHP�Z\OHZDf
GR�NDQDOL]DFML��QS��GR�]OHZX��

3R�]DNRĄF]HQLX�Z\GUXNX�]DOHFDP\�SU]HODQLH�p\ZLF\�GR�LQQHJR�SRMHPQLND��DE\�QLH�PLHV]DÇ�MHM�]
QLHXļ\ZDQÅ��F]\VWÅ�ļ\ZLFÅ��8ļ\ZDQD�ļ\ZLFD�PRļH�]DZLHUDÇ�]HVWDORQH�GURELQNL��NW³UH�PRJÅ
ZSĂ\QÅÇ�QD�MDNRěÇ�NROHMQ\FK�Z\GUXN³Z�D�QDZHW�XV]NRG]LÇ�7ZRMÅ�GUXNDUNÙ��5³ZQLHļ�IDNW��ļH
ļ\ZLFD�E\ĂD�Z\VWDZLRQD�QD�G]LDĂDQLH�SURPLHQL�89�PRļH�SRZRGRZDÇ��ļH�MHM�ZĂDěFLZRěFL�VLÙ
]PLHQLĂ\�

=DOHFDP\�Z\VXV]HQLH�L�XWZDUG]HQLH�UhF]QLNdZ�SDSLHURZ\FK�QDVLeNQLhW\FK�Si\QQe�p\ZLFe�Z
NRPRU]H�XWZDUG]DMeFHM��QS��Z�QDV]HM�&XULQJ�DQG�:DVKLQJ�0DFKLQH�OXE�SRG�ODPSe�89�GR
SD]QRNFL���,QQe�RSFMe�MHVW�]RVWDZLHQLH�LFK�QD�ViRjFX��DE\�p\ZLFD�VWZDUGQLDiD��3RWHP�WUDNWXM�MH
MDNR�RGSDG\�SODVWLNRZH�
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8m\M�GRifF]RQHJR�OHMND�]�ILOWUHP��DE\�SU]HODg�m\ZLFh�GR�LQQHJR�SRMHPQLND��QLH�PLHV]DM�VWDUHM�L�QRZHM
m\ZLF\���:\F]\lg�]ELRUQLN�GRNiDGQLH�SR�NDmG\P�Z\GUXNX�

-HěOL�MHGQDN�]GHF\GXMHV]�VLÙ�Xļ\Ç�SRQRZQLH�ļ\ZLF\��WR�XSHZQLM�VLÙ��ļH�MHVW�RGSRZLHGQLR
SU]HILOWURZDQD�L�QLH�]DZLHUD�ļDGQ\FK�]HVWDORQ\FK�IUDJPHQW³Z�]�SRSU]HGQLFK�Z\GUXN³Z��-HěOL
MDNRěÇ�GUXNRZDQHJR�PRGHOX�MHVW�QLļV]D�QD�Xļ\ZDQHM�ļ\ZLF\��WR�UR]ZDļ�Z\PLDQÙ�MHM�QD�ěZLHļÅ�
&]\ěÇ�ILOWU��DE\�]DSRELHJDÇ�MHJR�]DW\NDQLX�

�����6WUXNWXUD�PHQX�L�IXQNFMH�]DDZDQVRZDQH
'UXN

3U]HJOÅGDUND�SOLN³Z
3RGJOÅG�SURMHNWX

6WHURZDQLH
%D]RZDQLH�SODWIRUP\
%D]RZDQLH�]ELRUQLND
:\ĂÅF]�VLOQLNL
&]\V]F]HQLH�]ELRUQLND

8VWDZLHQLD
.DOLEUDFMD

6HOIWHVW
.DOLEUDFMD�GUXNDUNL
7HVW�Z\ěZLHWODF]D

6LHÇ
(WKHUQHW
:L�)L
+RWVSRW
1D]ZD�KRVWD
'DQH�ORJRZDQLD
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3ODWIRUPD�L�]ELRUQLN�QD�ļ\ZLFÙ
5XFK�SODWIRUP\
5XFK�]ELRUQLND
:\ĂÅF]�VLOQLNL
&]XĂRěÇ�RVL�SODWIRUP\
&]XĂRěÇ�RVL�]ELRUQLND
/LPLW�V]\ENLHJR�SU]HFK\ODQLD
2GVDG]HQLH�SODWIRUP\
1DěZLHWODQLH�SRGF]DV�F]\V]F]HQLD�]ELRUQLND

)LUPZDUH
=DLQVWDORZDQD�ZHUVMD
6SUDZGĺ�DNWXDOL]DFMH
2WU]\PXM�DNWXDOL]DFMH�EHWD
3U]HĂÅF]�QD�ZHUVMÙ
8VWDZLHQLD�IDEU\F]QH

8VWDZLHQLD�L�F]XMQLNL
,GHQW\ILNDWRU�XU]ÅG]HQLD�Z�45
$XWRPDW\F]QH�Z\ĂÅF]DQLH
&]XMQLN�RWZDUFLD�SRNU\Z\
&]XMQLN�SR]LRPX�ļ\ZLF\
2EURW\�ZHQW\ODWRUD�W\OQHJR
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2VWDWQLR�RJOÅGDQH�ORJL
=DSLV]�QD�86%
3U]HěOLM�QD�VHUZHU

:VSDUFLH
3RELHU]�SU]\NĂDGRZH�PRGHOH
,QVWUXNFMD
:LGHR
,QIRUPDFMH�R�V\VWHPLH
2�QDV
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0RļHV]�ěFLÅJQÅÇ�QD�G³Ă�J³UQ\�SDVHN�]�]HJDUNLHP�RUD]�LQIRUPDFMDPL�VLHFLRZ\PL��DE\�SRND]DÇ
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���'UXNRZDQLH�ZfDVQ\FK�PRGHOL
3R�SU]HMěFLX�FDĂHJR�SURFHVX�NDOLEUDFML��JG\�Z\GUXNRZDQH�PRGHOH�SU]\NĂDGRZH�EÙGÅ�GREU]H
Z\JOÅGDÇ��SUDZGRSRGREQLH�]HFKFHV]�Z\GUXNRZDf�VZdM�ZiDVQ\�PRGHO��0DV]�PQ³VWZR�RSFML���Z
NROHMQ\FK�UR]G]LDĂDFK�GRZLHV]�VLÙ�ZLÙFHM�

�����=GRE\FLH�PRGHOX�GR�GUXNX
1DMĂDWZLHMV]Å�GURJÅ�GR�GUXNRZDQLD��'�SR�VZRMHPX��MHVW�]QDOH]LHQLH�PRGHOL�Z�,QWHUQHFLH��
]D]Z\F]DM�Z\VWÙSXMÅ�Z�IRUPDWDFK���PI���VWO�OXE��REM��1D�V]F]ÙěFLH�GUXN��'�PD�ZLHOX�IDQ³Z��ZLÙF
LVWQLHMH�PQ³VWZR�VWURQ��]�NW³U\FK�]D�GDUPR�PRļHV]�ěFLÅJDÇ�U³ļQRURGQH��JRWRZH�PRGHOH��'��RG
SURVW\FK�NRVWHN�GR�JU\�SR�ILJXUNL�]�7ZRLFK�XOXELRQ\FK�ILOP³Z��JLHU�L�VHULDOL��0RļHV]�U³ZQLHļ
SREUDÇ�HOHPHQW\�PHFKDQLF]QH��DNFHVRULD�GR�PRGHOL�5&��SU]HGPLRW\�Xļ\WNX�GRPRZHJR�L�ZLHOH
ZLÙFHM�

�

3RELHU]�QDMOHSV]H�PRGHOH�]�3ULQWDEOHV�FRP
3ULQWDEOHV�FRP��GDZQLHM�3UXVD3ULQWHUV�RUJ��WR�RJURPQD�ELEOLRWHND�RQOLQH�Z\VRNLHM�MDNRlFL
PRGHOL��'�]DU]ÅG]DQD�SU]H]�3UXVD�5HVHDUFK��*Ă³ZQ\P�FHOHP�MHVW�]JURPDG]HQLH�GXļHM�
DNW\ZQHM�VSRĂHF]QRěFL�SURMHNWDQW³Z��WZ³UF³Z�L�HQWX]MDVW³Z�GUXNX��'���EH]�Z]JOÙGX�QD�WR��MDNÅ
PDUNÙ�GUXNDUNL��'�SUHIHUXMÅ��5HJXODUQLH�RUJDQL]RZDQH�VÅ�NRQNXUV\�VSRiHF]QRlFLRZH��Z
NW³U\FK�QDJURGDPL�JĂ³ZQ\PL�VÅ�GUXNDUNL��'�L�ILODPHQW\��D�WDNļH�V\VWHP�QDJUdG�]�QDJURGDPL
ZLUWXDOQ\PL�L�IL]\F]Q\PL���SR�SURVWX�EÙGÅF�DNW\ZQ\P�Xļ\WNRZQLNLHP��PRļHV]�]ELHUDf�SXQNW\
L�Z\PLHQLDf�MH�QD�V]SXOH�3UXVDPHQWX�OXE�IDMQH�JDGpHW\�
6NXSLDP\�VLÙ�QD�Z\VRNLHM�MDNRěFL��XQLNDOQ\FK�L�Xļ\WHF]Q\FK�PRGHODFK��G]LÙNL�F]HPX�MHVWHě
]DZV]H�R�NLOND�NOLNQLhf�RG�RGNU\FLD�F]HJRl�QRZHJR�L�QLHVDPRZLWHJR�GR�Z\GUXNRZDQLD��$
]DQLP�IDNW\F]QLH�SRELHU]HV]�L�Z\GUXNXMHV]�FRě��PRļHV]�Xļ\Ç�]DDZDQVRZDQHM��ZEXGRZDQHM
SU]HJOeGDUNL�PRGHOL��'��NW³UD�G]LDĂD�QLH�W\ONR�]�SOLNDPL�67/�L��0)��DOH�WDNļH�]�*�&RGH�
2GZLHGĺ�3ULQWDEOHV�FRP�L�RGNU\M�U³ļQHJR�URG]DMX�DNW\ZQRěFL��NRQNXUV\��Z\GDU]HQLD��JUXS\�
NROHNFMH�L�ZLHOH�ZLÙFHM�

�

�

-HGQDNļH��PRGHOH�Z�IRUPDWDFK��VWO���REM�L�SRGREQ\FK�QLH�PRJe�E\f�GUXNRZDQH�EH]SRlUHGQLR�
1DMSLHUZ�PXV]Å�]RVWDÇ��SRFLhWH���SU]HNRQZHUWRZDQH��Z�SOLN�6/�6��NW³U\�SRWHP�PXVL�]RVWDÇ
XPLHV]F]RQ\�Z�SDPLhFL�86%��3RGĂÅF]�SDPLÙÇ�86%�]�SRFLÙW\P�SURMHNWHP�GR�GUXNDUNL�L�Z\ELHU]
PRGHO�GR�GUXNX�]�PHQX�'UXN��3U]HF]\WDM�UR]G]LDĂ\�����&]\P�Vc�SOLNL�6/�6"�RUD]�����3UXVD6OLFHU�
DE\�]\VNDÇ�ZLÙFHM�LQIRUPDFML�

KWWS���ZZZ�SULQWDEOHV�FRP
KWWS���ZZZ�WKLQJLYHUVH�FRP�
KWWS���ZZZ�P\PLQLIDFWRU\�FRP
KWWSV���SLQVKDSH�FRP�
KWWSV���ZZZ�\RXPDJLQH�FRP�
KWWS���ZZZ�VKDSHZD\V�FRP�
KWWS���ZZZ�JDPERG\�FRP

http://www.printables.com
http://www.thingiverse.com/
http://www.myminifactory.com
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https://www.youmagine.com/
http://www.shapeways.com/
http://www.gambody.com
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�����7ZRU]HQLH�ZfDVQ\FK�PRGHOL
'R�VWZRU]HQLD�PRGHOX��'�SRWU]HEXMHV]�GHG\NRZDQHJR�RSURJUDPRZDQLD���HG\WRUD��'��-HVW
ZLHOH�U³ļQ\FK�SURJUDP³Z�WHJR�W\SX�D�7Z³M�Z\E³U�]D]Z\F]DM�EÙG]LH�]DOHļDĂ�RG�URG]DMX�PRGHOX�
NW³U\�FKFHV]�VWZRU]\Ç�

1DMiDWZLHMV]\P�QD�SRF]eWHN�MHVW�7LQNHU&DG��ZZZ�WLQNHUFDUG�FRP����MHVW�WR�HG\WRU�RQOLQH
XUXFKDPLDQ\�Z�RNQLH�SU]HJOÅGDUNL��ZLÙF�QLH�Z\PDJD�LQVWDODFML��-HVW�GDUPRZ\��ĂDWZ\�Z�REVĂXG]H�D
Z�,QWHUQHFLH�]QDMG]LHV]�PDVÙ�SRUDGQLN³Z��-HGQDNļH�7LQNHU&DG�MHVW�]DSURMHNWRZDQ\�GR�WZRU]HQLD
PQLHM�V]F]HJdiRZ\FK�L�ZLhNV]\FK�F]hlFL��QS��PHFKDQLF]Q\FK���LGHDOQ\FK�GR�GUXNX�Z
WHFKQRORJLL�)))�)'0��,QQ\P�SRSXODUQ\P�QDU]ÙG]LHP�MHVW�$XWRGHVN�)XVLRQ����
�ZZZ�DXWRGHVN�FRP�SURGXFWV�IXVLRQ������QD�3&��0DF�L�L3DG��6WURQD�ZZZ�]DZLHUD�V]\ENL
SU]HZRGQLN�ZUD]�]H�V]F]HJ³ĂRZ\PL�LQVWUXNFMDPL�ZLGHR��ZLÙF�MHVW�LGHDOQ\P�Z\ERUHP�]DU³ZQR�GOD
SRF]ÅWNXMÅF\FK�HQWX]MDVW³Z��MDN�L�SURIHVMRQDOLVW³Z�

$E\�Z�SHĂQL�Z\NRU]\VWDÇ�SUHF\]MÙ�6/���ZDUWR�MHVW�VNXSLÇ�VLÙ�QD�SURJUDPDFK�WDNLFK�MDN�%OHQGHU�
=EUXVK��0D\D��6FXOSW*/��0DNH+XPDQ��6NHWFK8S��&ODUD�LR��0RPHQW�RI�,QVSLUDWLRQ�OXE��'
6WXGLR�0D[��7H�DSOLNDFMH�OHSLHM�QDGDMÅ�VLÙ�WR�WZRU]HQLD�RUJDQLF]Q\FK�NV]WDĂW³Z��WDNLFK�MDN
SRVWDFLH�OXE�F]ÙěFL�FLDĂD���MHGQDN�W\ONR�NLOND�]�QLFK�MHVW�GDUPRZ\FK�

�����&]\P�Vc�SOLNL�6/�6"
=DQLP�Z\GUXNXMHV]�Z��'�SREUDQ\�OXE�VWZRU]RQ\�PRGHO��WR�QDMSLHUZ�PXVLV]�JR�SU]HNRQZHUWRZDÇ
QD�SOLN�6/�6��7HQ�SURFHV�MHVW�]D]Z\F]DM�QD]\ZDQ\��FLÙFLHP��L�Z\PDJD�GHG\NRZDQHJR
RSURJUDPRZDQLD���3UXVD6OLFHU�

:�VNU³FLH��VOLFHU�WQLH�PRGHO��'�QD�FLHQNLH�ZDUVWZ\��.DļGD�ZDUVWZD�MHVW�]DSLV\ZDQD�MDNR�RVREQ\
SOLN��31*��7H�SOLNL��ZUD]�]�SOLNLHP�NRQILJXUDF\MQ\P��,1,��VÅ�SU]HFKRZ\ZDQH�Z�VNRPSUHVRZDQ\P
DUFKLZXP��=,3��NW³UH�MHVW�DXWRPDW\F]QLH�]PLHQLDQLH�QD��6/�6��-HěOL�]PLHQLV]�UR]V]HU]HQLH�SOLNX�]
SRZURWHP�QD��=,3�WR�PRļHV]�SRGHMU]HÇ�MHJR�]DZDUWRěÇ�
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�����3UXVD6OLFHU
3UXVD6OLFHU�MHVW�QDV]\P�RSURJUDPRZDQLHP�GR�FLhFLD�PRGHOL�R�RWZDUW\P�nUdGOH��-HVW�MHG\Q\P
VOLFHUHP��NW³UHJR�NLHG\NROZLHN�EÙG]LHV]�SRWU]HERZDÇ�GR�GUXNDUHN�2ULJLQDO�3UXVD��=DZLHUD�SURILOH
GUXNX�L�]DOHFDQH�XVWDZLHQLD�GOD�FDĂHM�JDP\�GUXNDUHN�2ULJLQDO�3UXVD�

0RļHV]�SREUDf�QDMQRZV]e�ZHUVMh�3UXVD6OLFHU�]�ZZZ�SUXVD�G�SO�VWHURZQLNL���ZHUVMH�VWDELOQH�
MDNR�F]ÙěÇ�SDF]NL�]H�6WHURZQLNDPL�L�2SURJUDPRZDQLHP��2ULJLQDO�3UXVD�6/�6�63(('�MHVW
ZVSLHUDQD�SU]H]�3UXVD6OLFHU�������L�QRZV]H�ZHUVMH�

'RGDM�PRGHO��
8VXĄ�PRGHO���8VXĄ�ZV]\VWNLH��
'RGDM���8VXĄ�NRSLÙ�PRGHOX��
3U]HĂÅF]�PLÙG]\�WU\EHP�3URVW\P���=DDZDQVRZDQ\P���(NVSHUFNLP��
:\VRNRěÇ�ZDUVWZ\��
5RG]DM�SĂ\QQHM�ļ\ZLF\��
:\E³U�GUXNDUNL��
3ROD�Z\ERUX�JHQHURZDQLD�SRGS³U���SRGNĂDGNL��
0RG\ILNDWRU\�PRGHOX��
,QIRUPDFMH�R�Z\PLDUDFK���VNDOL�PRGHOX���
3U]\FLVNL�&LÙFLD�L�(NVSRUWRZDQLD�*�FRGH���
3RGJOÅG�PRGHOX��'���
3U]HĂÅF]DQLH�SRPLÙG]\�HG\WRUHP�Z�ZLGRNX��'�D�RNQHP�SRGJOÅGX���
1DU]ÙG]LH�SU]HPLHV]F]DQLD��REUDFDQLD��VNDORZDQLD��SU]\FLQDQLD��GUÅļHQLD�L�SRGS³U���RSLVDQH�Z���
NROHMQ\FK�UR]G]LDĂDFK
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=Z\NĂH�LPSRUWRZDQLH��FLÙFLH�L�HNVSRUWRZDQLH�PRGHOL��'�MHVW�SURVWH��3UXVD6OLFHU�PD�MHGQDN
]DDZDQVRZDQH�IXQNFMH�L�XVWDZLHQLD�GOD�GRěZLDGF]RQ\FK�Xļ\WNRZQLN³Z��GDMÅFH�ZLÙNV]Å�NRQWUROÙ�

&KFHV]�GRZLHG]LHf�VLh�ZLhFHM�R�3UXVD6OLFHU"
2GZLHGĺ�QDV]HJR�%ORJD�SRG�DGUHVHP�KWWSV���EORJ�SUXVD�G�FRP��JG]LH�SXEOLNXMHP\
ZVND]³ZNL�L�UR]EXGRZDQH�SRUDGQLNL��NW³UH�SR]ZROÅ�&L�VWDÇ�VLÙ�PLVWU]HP�FLÙFLD�

�����&LeFLH�PRGHOL�GOD�6/�6
.DļG\�PRGHO��'�MHVW�LQQ\��ZLÙF�GR�NDpGHJR�MHVW�Z\PDJDQH�LQG\ZLGXDOQH�SRGHMlFLH��0RļHP\
MHGQDN�]DRIHURZDÇ�&L�NLOND�RJ³OQ\FK�SUDNW\N��ZVND]³ZHN�L�SRGSRZLHG]L��NW³UH�XĂDWZLÅ�FLÙFLH
PRGHOL�L�LFK�GUXN��-HěOL�PDV]�MXļ�GRěZLDGF]HQLH�]�GUXNDUNDPL�)))�)'0��WR�]DXZDļ\V]��ļH
SU]\JRWRZDQLH�PRGHOL�GOD�GUXNDUHN�6/$�UdpQL�VLh�QLH]QDF]QLH��1LQLHMV]H�UR]G]LDĂ\�Z\WĂXPDF]Å
SRV]F]HJ³OQH�HWDS\�SUDZLGĂRZHJR�SU]\JRWRZDQLD�PRGHOX�GR�GUXNX���]DZLHUD�VLÙ�Z�WR
JHQHURZDQLH�SRGS³U��Z\MDěQLHQLH�SRMÙÇ�WDNLFK�MDN�SRGNĂDGND��QDěZLHWODQLH�F]\�Z\VRNRěÇ�ZDUVWZ\
RUD]�ZLHOH�ZLÙFHM�

'RZLHG]�VLh�R�SRGSRUDFK�6/$�
6/$�Xļ\ZD�]XSHĂQLH�LQQ\FK�URG]DM³Z�SRGS³U�L�RULHQWDFML�PRGHOL�Z�SRU³ZQDQLX�GR�GUXNDUHN��'
)))�)'0��-HěOL�PDV]�MXļ�NW³UÅě�]�QDV]\FK�2ULJLQDO�3UXVD�L���WR�SRQLļHM�]QDMG]LHV]�JĂ³ZQH
U³ļQLFH�

-HVW�NLOND�]DĂRļHĄ��NW³UH�PXVLV]�VSHĂQLÇ�WDN�GREU]H��MDN�WR�PRļOLZH��ļHE\�SUDZLGĂRZR�SU]\JRWRZDÇ
PRGHO�GR�FLÙFLD�GUXNRZDQLD�

6/$�MHVW�WHFKQLNe�REUdENL�SU]\URVWRZHM���PRGHOH�VÅ�WZRU]RQH�ZDUVWZD�SR�ZDUVWZLH��FR
R]QDF]D��ļH�NROHMQH�ZDUVWZ\�VÅ�WZRU]RQH�QD�MXļ�LVWQLHMÅF\FK�L�QLH�PRJÅ�E\Ç�Z\GUXNRZDQH��Z
SRZLHWU]X���7DNLH�HOHPHQW\�PXV]Å�E\Ç�SRGSDUWH�VWUXNWXUÅ�SRGREQÅ�UXV]WRZDQLD��3UDZLGĂRZH
REU³FHQLH�PRGHOX�PLQLPDOL]XMH�LORěÇ�Z\PDJDQ\FK�SRGS³U��3RGSRU\�GOD�6/$�U³ļQLÅ�VLÙ�RG�W\FK
GOD�GUXNDUHN��'�)))�)'0�
=GHF\GXM�NLHG\�Xp\f�3RGNiDGNL�L�OXE�SRGSdU���GOD�QLHNW³U\FK�PRGHOL�DQL�SRGNĂDGND�DQL
SRGSRU\�QLH�EÙGÅ�SRWU]HEQH��-HGQ\P�]�WDNLFK�SU]\NĂDG³Z�MHVW�ZLHļD�(LIIOD��0D�F]WHU\�SXQNW\
SRGSDUFLD�R�UR]VÅGQ\FK�Z\PLDUDFK��NW³UH�PRJÅ�E\Ç�XPLHV]F]RQH�EH]SRěUHGQLR�QD�SODWIRUPLH
URERF]HM��$�]H�Z]JOÙGX�QD�WR��ļH�NÅW�NRQVWUXNFML�MHVW�RSW\PDOQ\��WR�QLH�SRWU]HEXMH�RQD�SRGS³U�
0RGHOH�SRFK\ORQH�Z\FKRG]e�OHSLHM���MHěOL�PDV]�PRGHO�]�GXļÅ��SĂDVNÅ�SRGVWDZÅ��WR�GREUÅ
PHWRGÅ�MHVW�REU³FHQLH�JR�WDN��DE\�XQRVLĂ�VLÙ�SRG�NÅWHP���q�Z�GZ³FK�RVLDFK��Z�]DOHļQRěFL�RG
MHJR�NV]WDĂWX��0RGHO�XPLHV]F]RQ\�SRG�NÅWHP�Z\]ZDOD�PQLHMV]H�VLĂ\�SU]\OHJDQLD�SRGF]DV
RGG]LHODQLD�Z\GUXNRZDQHM�ZDUVWZ\�RG�IROLL�)(3�
=GHF\GXM�SRPLhG]\�MDNRlFLe�D��EH]SLHF]HjVWZHP����QDZHW�SRPLPR�WHJR��ļH�SRGSRU\�6/$
VÅ�PDOXWNLH�Z�SRU³ZQDQLX�GR�W\FK�]�)))�)'0��WR�PRJÅ�SR]RVWDZLDÇ�GUREQH�ěODG\�QD
SRZLHU]FKQL�PRGHOX��-HěOL�REU³FLV]�PRGHO�WDN��DE\�ZDļQH�HOHPHQW\�QLH�E\Ă\�VNLHURZDQH�Z
VWURQÙ�SODWIRUP\�URERF]HM��WR�SRPRļH�WR�]DFKRZDÇ�GHWDOH�QD�W\FK�SRZLHU]FKQLDFK��&]DVDPL
MHGQDN�OHSLHM�MHVW�GRGDÇ�ZLÙFHM�SRGS³U�GOD��EH]SLHF]HĄVWZD��Z\GUXNX���V]F]HJ³OQLH�Z
SU]\SDGNX�GXļ\FK�PRGHOL��NW³UH�PRJĂ\E\�RGNOHLÇ�VLÙ�RG�SODWIRUP\�]H�Z]JOÙGX�QD�LFK�ZDJÙ�
,QQÅ�RSFMÅ�MHVW�Xļ\FLH�JUXEV]\FK�SRGS³U�
8iRpHQLH�PRGHOX�PD�ZSi\Z�QD�F]DV�GUXNX���Z\VRNLH�PRGHOH�EÙGÅ�GUXNRZDÇ�VLÙ�GĂXļHM�QLļ
NU³WV]H��5R]ZDļ�REU³FHQLH�PRGHOX��ļHE\�]DRV]F]ÙG]LÇ�F]DV�
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5R]ZDp�Z\GUepHQLH�PRGHOX���Z\GUXNL�6/$�PRJÅ�QLH�XGDÇ�VLÙ�]�SRZRGX�]E\W�GXļ\FK�VLĂ
VVÅF\FK��RJ³OQLH�U]HF]�ELRUÅF��GUXNRZDQD�ZDUVWZD�PXVL�]RVWDÇ�RGG]LHORQD�RG�GQD�]ELRUQLND�
-HěOL�Z\GUXN�PD�GXļÅ��SĂDVNÅ�SRZLHU]FKQLÙ�OXE�MDNÅě�SXVWÅ�SU]HVWU]HĄ�WR�VLĂ\�SU]\OHJDQLD�PRJÅ
E\Ç�WDN�GXļH��ļH�Z\GUXN�PRļH�RGHUZDÇ�VLÙ�RG�SRGS³U�OXE�SODWIRUP\�URERF]HM��0DV]�PRļOLZRěÇ
Z\GUÅļHQLD�PRGHOX�SU]\�SRPRF\�3UXVD6OLFHU�
'UXNRZDQLH��PRVWdZ��QLH�MHVW�]DOHFDQH���Xļ\WNRZQLF\�GUXNDUHN��'�)))�)'0�]QDMÅ�PHWRGÙ
GUXNRZDQLD�PRVW³Z��2]QDF]D�WR��ļH�GUXNDUND�Z\WĂDF]D�L�Z\FKĂDG]D�QLWNÙ�ILODPHQWX�Z
SRZLHWU]X��DE\�SRĂÅF]\Ç�GZLH�RGOHJĂH�NUDZÙG]LH�EH]�Xļ\FLD�SRGS³U��'UXNRZDQLH�PRVW³Z�SU]\
6/$�MHVW�MHGQDN�QLH]DOHFDQH��3LHUZV]D�ZDUVWZD�PRVWX�MHVW�]D]Z\F]DM�EDUG]R�FLHQND�L
HODVW\F]QD��FR�VSUDZL��ļH�NROHMQH�QLH�VNOHMÅ�VLÙ�WDN��MDN�SRZLQQ\��D�QD�Z\GUXNX�PRJÅ�SRMDZLÇ
VLÙ�SÙNQLÙFLD�L�V]SDU\��=DPLDVW�WHJR�GRGDM�SRGSRU\�OXE�REU³Ç�PRGHO�
=$:6=(�GRNiDGQLH�VSUDZG]DM�SRFLhW\�PRGHO�Z�RNQLH�3RGJOÅGX�L�XSHZQLM�VLÙ��ļH�QLH�PD
QLHSRGSDUW\FK�HOHPHQW³Z�OXE�LQQ\FK�SUREOHP³Z��NW³UH�PRJĂ\E\�XQLHPRļOLZLÇ�GUXN�

�����,PSRUWRZDQLH�PRGHOX�GR�3UXVD6OLFHU
3R�ZĂÅF]HQLX�3UXVD6OLFHU��Z�PHQX�'UXNDUND�SR�SUDZHM�VWURQLH�RNQD�Z\ELHU]�2ULJLQDO�3UXVD�6/�6�
-HěOL�MHM�WDP�QLH�PD��WR�PRļHV]�MÅ�GRGDÇ�SU]H]�RSFMÙ�'RGDM�QRZf�GUXNDUNh�OXE�ZFKRG]ÅF�Z�PHQX
.RQILJXUDFMD���$V\VWHQW�.RQILJXUDFML��1DVWÙSQLH�Z\ELHU]�Z\VRNRlf�ZDUVWZ\�Z�PHQX�8VWDZLHQLD
'UXNX�6/$�L�QD�NRĄFX�ļ\ZLFÙ��NW³UHM�FKFHV]�Xļ\Ç��=DXZDļ��ļH�ZEXGRZDQH�SURILOH�XVWDZLHĄ�ļ\ZLF
PDMÅ�MXļ�SU]HWHVWRZDQH�SDUDPHWU\��-HěOL�Z\ELHU]HV]�QLHZĂDěFLZ\�SURILO��WR�PRļH�WR�ZSĂ\QÅÇ�QD
MDNRěÇ�Z\GUXNX�SU]H]�QLHSUDZLGĂRZH�F]DV\�QDěZLHWODQLD�
�
3UXVD6OLFHU�SR]ZDOD�&L�LPSRUWRZDf�SOLNL�]�PRGHODPL�Z�IRUPDWDFK�67/��2%-��$0)�L��0)���VÅ�WR
QDMSRSXODUQLHMV]H�URG]DMH�SOLN³Z��'�XGRVWÙSQLDQH�Z�,QWHUQHFLH��0RļHV]�SU]HFLÅJDÇ�L�XSXV]F]DÇ
MH�Z�RNQLH�]�SRGJOÅGHP�VWRĂX��'�OXE�Xļ\Ç�SU]\FLVNX�'RGDMq�QD�J³UQ\P�SDVNX�QDU]ÙG]L�
1DVWÙSQLH�Xļ\M�QDU]ÙG]L�]�OHZHJR�SDVND��DE\�SU]HVXZDf��VNDORZDf�L�REUDFDf�PRGHO��-HěOL�PD
QLHELHVNL�NRORU��WR�]QDF]\��ļH�QLH�PLHěFL�VLÙ�QD�SODWIRUPLH�URERF]HM��3U]HF]\WDM�UR]G]LDĂ�����
8VWDZLDQLH�PRGHOX���JG]LH�]QDMG]LHV]�ZLÙFHM�V]F]HJ³Ă³Z��.DpG\�PRGHO�MHVW�LQQ\��ZLÙF�QLH�PD
GRP\ěOQHJR�XVWDZLHQLD��NW³UH�]DG]LDĂDĂRE\�GOD�NDļGHJR�]�QLFK��:�NROHMQ\FK�UR]G]LDĂDFK�]QDMG]LHV]
MHGQDN�NLOND�SU]\NĂDG³Z��NW³UH�GDG]Å�&L�OHSV]\�SRJOÅG�QD�SUDZLGĂRZH�XPLHV]F]HQLH�L�SRGSDUFLH
QLHNW³U\FK�URG]DM³Z�PRGHOL�
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�����8VWDZLDQLH�PRGHOX

1DU]hG]LH�3U]HPLHV]F]DQLD��0����SR]ZDOD�SU]HVXZDÇ�PRGHO�Z
RVLDFK�;<=��.OLNQLM�L�SU]HFLÅJQLM�PRGHO��DE\�SU]HPLHV]F]DÇ�JR�Z
RVLDFK�;<�OXE�Xļ\M�QLHELHVNLHM�VWU]DĂNL��DE\�SU]HVXZDÇ�JR�Z�RVL�=��Z
J³UÙ�L�Z�G³Ă��
�
1DU]hG]LH�6NDORZDQLD��6����SR]ZDOD�]PLHQLDÇ�UR]PLDU\�PRGHOX�
]DU³ZQR�MHGQROLFLH�ZH�ZV]\VWNLFK�RVLDFK�OXE�Z�SRMHG\QF]HM�
0RļHV]�]PLHQLÇ�ZDUWRěFL�Z�SDQHOX�ERF]Q\P�ZSURZDG]DMÅF
ZDUWRěFL�OLF]ERZH��/LF]ED�����SU]\ZUDFD�SLHUZRWQ\�UR]PLDU
PRGHOX�
�
1DU]hG]LH�2EUDFDQLD��5����REUDFD�PRGHO�Z�RVL�;��<�OXE�=��1DFLěQLM�L
SU]HFLÅJQLM�MHGHQ�]�XFKZ\W³Z��DE\�REUDFDÇ�PRGHO�JĂDGNR�OXE
VWRSQLRZR��SU]HVXZDMÅF�]QDF]QLN�SR�RNUÙJX��
�
3Ridp�QD�3iDV]F]\nQLH��)����Z\ěZLHWOD�SĂDV]F]\]Q\��VWURQ\��PRGHOX�
NW³UH�PRļHV]�Z\EUDÇ�NOLNQLÙFLHP��6SRZRGXMH�WR�DXWRPDW\F]QH
SRĂRļHQLH�PRGHOX�WDN��DE\�OHļDĂ�SĂDVNR�QD�Z\EUDQHM�SRZLHU]FKQL�
8ļ\WHF]QH�SU]\�PRGHODFK�]�SĂDVNÅ�SRGVWDZÅ��NW³UH�FKFHV]�V]\ENR
REU³FLÇ�L�SRĂRļ\Ç�
�
1DU]hG]LH�3U]\FLQDQLD��&����VĂXļ\�GR�G]LHOHQLD�PRGHOL��-HěOL�PDV]
PRGHO��NW³U\�PD�QLHFKFLDQÅ�F]ÙěÇ��QS��MDNÅě�SRGVWDZNÙ�SRG
ILJXUNÅ���WR�PRļHV]�Xļ\Ç�WHJR�QDU]ÙG]LD��DE\�JR�SU]HFLÅÇ��0RļHV]
]GHF\GRZDÇ��F]\�FKFHV]�]DFKRZDÇ�RE\GZLH�F]ÙěFL�PRGHOX�F]\
MHGQÅ�]�QLFK�XVXQÅÇ��&LÅÇ�PRļQD�W\ONR�Z�MHGQHM�SĂDV]F]\ĺQLH�
�
'UepHQLH�L�ZLHUFHQLH��+����GRVWÙSQH�W\ONR�JG\�Z\EUDQD�MHVW
GUXNDUND�2ULJLQDO�3UXVD�6/�6��3R]ZDOD�&L�VWZRU]\Ç�SXVWÅ
SU]HVWU]HĄ�ZHZQÅWU]�PRGHOX��FR�]PQLHMV]D�ZDJÙ�L�RV]F]ÙG]D
ļ\ZLFÙ��:�UR]G]LDOH��'UÅļHQLH��]QDMG]LHV]�ZLÙFHM�LQIRUPDFML�
�
3XQNW\�SRGSdU�6/$��/����GRVWÙSQH�W\ONR�GOD�2ULJLQDO�3UXVD�6/�6�
:�NROHMQ\P�UR]G]LDOH�]QDMG]LHV]�REMDěQLHQLH�

�

�����-DN�Z\JHQHURZDd�SRGSRU\�GOD�Z\GUXNX�6/$
3RGSRU\�Ve�QLH]Z\NOH�ZDpQH���U]DGNR�]GDU]D�VLÙ�PRļOLZRěÇ�GUXNX�PRGHOX�]XSHĂQLH�EH]�SRGS³U�
:�SRU³ZQDQLX�GR�GUXNDUHN��'�)))�)'0��GUXNDUNL�ļ\ZLF]QH�]D]Z\F]DM�Z\PDJDMe�ZLhNV]HM
LORlFL�SRGSdU��SRQLHZDļ�PRGHOH�SRZLQQ\�E\Ç�GUXNRZDQH�Z�SHZQ\P�RGVWÙSLH�RG�SODWIRUP\
URERF]HM�L�SRG�NÅWHP��GOD�RWU]\PDQLD�OHSV]\FK�UH]XOWDW³Z��3RGSRU\�]�6/$�Ve�MHGQDN�FLHjV]H�L
iDWZLHMV]H�GR�XVXQLhFLD��3UXVD6OLFHU�WR�QDU]ÙG]LH�Z�SHĂQL�Z\SRVDļRQH�Z�RSFMH�]DU³ZQR
DXWRPDW\F]QHJR�JHQHURZDQLD�SRGS³U��MDN�L�LFK�UÙF]QHJR�HG\WRZDQLD�
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3RUeZQDQLH�SRGSeU�6/$��SR�OHZHM��RUD]�)))��SR�SUDZHM�

.DļG\�Z\GUXN�Z\PDJD�WURFKh�LQQHJR�SRGHMlFLD�Z�]DOHļQRěFL�RG�NV]WDĂWX��Z\PLDU³Z�RUD]
SR]LRPX�V]F]HJ³ĂRZRěFL��:�W\P�UR]G]LDOH�RSLV]HP\�RJ³OQH�SRGVWDZ\�JHQHURZDQLD�SRGS³U��:
QDVWÙSQ\P�UR]G]LDOH�]QDMG]LHV]�ZLÙFHM�SU]\NĂDG³Z�
=GHF\GXM��F]\�PRGHO�Z\PDJD�SRGNiDGNL��3RGNĂDGND��SDWU]�UR]G]LDĂ�������3RGNfDGND��MHVW�ED]e
GOD�PRGHOX�L�SRGSdU��NW³UD�XĂDWZLD�GUXNRZDQLH�L�S³ĺQLHMV]H�ěFLÅJQLÙFLH�Z\GUXNX�]�SODWIRUP\�
1LHNW³UH�PRGHOH�PDMÅ�VSRUH��SĂDVNLH�SRGVWDZ\��NW³UH�QLH�Z\PDJDMÅ�Xļ\FLD�SRGNĂDGNL�
=�PHQX�SR�SUDZHM�VWURQLH�PRļHV]�ZieF]\f�OXE�Z\ieF]\f�3RGNiDGNh�RUD]�Z\EUDf�URG]DM
JHQHURZDQ\FK�SRGSdU��%UDN��QLH�]RVWDQÅ�GRGDQH�ļDGQH�SRGSRU\���3RGSRU\�MHG\QLH�QD
SRZLHU]FKQL�VWRiX��EÙGÅ�]DF]\QDÇ�VLÙ�W\ONR�QD�SODWIRUPLH�URERF]HM��OXE�:V]hG]LH��QDZHW
SRPLÙG]\�F]ÙěFLDPL�PRGHOX��FR�PRļH�SU]\GDÇ�VLÙ�Z�SU]\SDGNX�EDUG]R�VNRPSOLNRZDQ\FK
NV]WDĂW³Z���3R�Z\ERU]H�PRļHV]�SU]HMěÇ�GR�JHQHURZDQLD�SRGS³U�L�ZU³FLÇ�GR�Z\ERUX�RSFML�Z�NDļGHM
FKZLOL�

1D�LOXVWUDFML�SR�OHZHM�SRND]DQH�MHVW�PHQX�3XQNWdZ
SRGSdU�6/$��NW³UH�]QDMGXMH�VLÙ�Z�OHZ\P�SDVNX�QDU]ÙG]L�
-HěOL�QLH�PRļHV]�JR�RWZRU]\Ç��WR�]QDF]\��ļH�7Z³M�PRGHO
MHVW�]E\W�GXļ\�GOD�SU]HVWU]HQL�URERF]HM��3U]HVXĄ��REU³Ç
OXE�Z\VNDOXM�JR��DE\�PLHěFLĂ�VLÙ���MHJR�NRORU�SRZLQLHQ
]PLHQLÇ�VLÙ�QD�]LHORQ\�
0LQLPDOQ\�G\VWDQV�SRPLhG]\�SXQNWDPL��RNUHěOD�MDN
GDOHNR�RG�VLHELH�EÙGÅ�XPLHV]F]RQH�SXQNW\�SRGS³U�
'RP\ěOQÅ�ZDUWRěFLÅ�MHVW���PP�
*hVWRlf�SXQNWdZ�SRGSdU��RNUHěOD�LORěÇ
Z\JHQHURZDQ\FK�SRGS³U��:LÙNV]H�L�FLÙļV]H�PRGHOH
Z\PDJDMÅ�LFK�ZLÙFHM��7D�RSFMD�XZ]JOÙGQLD�U³ZQLHļ
ZDUWRěÇ�SDUDPHWUX��0LQLPDOQ\�G\VWDQV�SRPLÙG]\
SXQNWDPL��
*HQHUXM�SXQNW\�DXWRPDW\F]QLH��UR]SRF]\QD
JHQHURZDQLH�SRGS³U�QD�SRGVWDZLH�ZSURZDG]RQ\FK
SDUDPHWU³Z��-HěOL�HIHNW\�QLH�VSHĂQLDMÅ�7ZRLFK�RF]HNLZDĄ�
WR�PRļHV]�]PLHQLÇ�XVWDZLHQLD�L�Z\JHQHURZDÇ�SRGSRU\
SRQRZQLH�
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(G\FMD�UeF]QD

.OLNQLÙFLH�SU]\FLVNX��(G\FMD�UÙF]QD��RWZRU]\�QRZH�PHQX
L�SRMDZL�VLÙ�QRZ\�]HVWDZ�QDU]ÙG]L��NW³UH�XPRļOLZLÅ�&L
UÙF]QH�GRGDQLH��XVXQLÙFLH�L�PRG\ILNDFMH�SXQNW³Z�QD
PRGHOX��8ļ\M�OHZHJR�SU]\FLVNX�P\V]\�DE\�GRGDÇ�SXQNW�
SUDZHJR�DE\�JR�XVXQÅÇ�L�NRPELQDFML�NODZLV]D�6KLIW�L
OHZHJR�SU]\FLVNX�]�SU]HFLÅJQLÙFLHP�P\V]\�DE\
]D]QDF]\Ç�ZLÙFHM�SXQNW³Z��0RļHV]�U³ZQLHļ�NOLNQÅÇ
OHZ\P�SU]\FLVNLHP�QD�SXQNW�L�SU]HFLÅJQÅÇ�JR�P\V]Å�
DE\�]PLHQLÇ�MHJR�SR]\FMÙ�
�
5ÙF]QD�HG\FMD�SRGS³U�SU]\GDMH�VLÙ��JG\�LFK
DXWRPDW\F]QH�JHQHURZDQLH�QLH�SU]\QRVL�LGHDOQ\FK
HIHNW³Z��3R�SRFLÙFLX�L�Z\GUXNRZDQLX�NLONX�PRGHOL
EÙG]LHV]�Z�VWDQLH�RG�UD]X�UR]SR]QDÇ�WH��NW³UH�Z\PDJDMÅ
GRGDWNRZ\FK�SRGS³U���VÅ�WR�PLHMVFD��NW³UH�QD]\ZDP\
�Z\VSDPL���RJ³OQLH�P³ZLÅF�VÅ�WR�HOHPHQW\��NW³U\FK�GUXN
PLDĂE\�UR]SRF]ÅÇ�VLÙ��Z�SRZLHWU]X���'REUÅ�SUDNW\NÅ�MHVW
GRGDQLH�NLONX�SRGS³U�Z�WDNLFK�PLHMVFDFK��DE\�XSHZQLÇ
VLÙ��ļH�PRGHO�Z\WU]\PD�VLĂ\�SU]\OHJDQLD�Z\VWÙSXMÅFH
SRGF]DV�GUXNRZDQLD�
�

kUHGQLFD�ieF]QLND���RNUHěOD�UR]PLDU�ĂÅF]QLND��JĂ³ZNL��SRGSRU\��0DNV\PDOQÅ�ZDUWRěFLÅ�MHVW
GRP\ěOQLH���PP���PRļHV]�MÅ�]PLHQLÇ�Z�PHQX�8VWDZLHQLD�GUXNX��!�3RGSRU\��!�kUHGQLD�ViXSNeZ
SRGSeU��=ZLÙNV]DQLH�WHM�ZDUWRěFL�PRļH�Z\PDJDÇ�U³ZQLHļ�]ZLÙNV]HQLD�3RGQLHVLHQLD�PRGHOX�
:LÙNV]H�L�FLÙļV]H�Z\GUXNL�PRJÅ�U³ZQLHļ�Z\PDJDÇ�PRFQLHMV]\FK�SRĂÅF]HĄ��ZLÙNV]HM�ěUHGQLF\
SRGS³U���8FKZ\W�RG�VWHURZDQLD�SRGSRUDPL�PD�PDĂÅ�F]ÙěÇ�Z�NV]WDĂFLH�VWRļND��NW³UD�SRND]XMH
NLHUXQHN�ĂÅF]HQLD�SRGSRU\�RUD]�UR]PLDU�
=DEORNXM�SRGSRU\�SRG�QRZ\PL�Z\VSDPL���VÅ�WR�NU\W\F]QH�F]ÙěFL�PRGHOX��NW³UH�]D]Z\F]DM
]DF]\QDMÅ�VLÙ�Z�SRZLHWU]X��$XWRPDW\F]QH�JHQHURZDQLH�SRGS³U�SRWUDIL�UR]SR]QDÇ�WDNLH
HOHPHQW\�L�GREUDÇ�GR�QLFK�SRGSRU\��-HěOL�GHF\GXMHV]�VLÙ�HG\WRZDÇ�MH�UÙF]QLH��WR�PRļHV]
�]DEORNRZDÇ��WH�SXQNW\��DE\�SU]\SDGNRZR�LFK�QLH�XVXQÅÇ�
8VXj�Z\EUDQH�SXQNW\���XVXZD�]D]QDF]RQH�SXQNW\��QS��SU]H]�Xļ\FLH�NRPELQDFML�6KLIW�OHZ\
SU]\FLVN�P\V]\���:\EUDQH�SXQNW\�VÅ�R]QDF]RQH�QD�F]HUZRQR��3XQNW\�]DEORNRZDQH�QLH�EÙGÅ
XVXQLÙWH�
8VXj�ZV]\VWNLH�SXQNW\���XVXZD�ZV]\VWNLH�SXQNW\��ZĂÅF]DMÅF�Z�WR�Z\JHQHURZDQH
DXWRPDW\F]QLH��D�QDZHW�WH�]DEORNRZDQH
=DVWRVXM�]PLDQ\���SRWZLHUG]D�Z\NRQDQLH�]PLDQ�L�SRZUDFD�GR�SRSU]HGQLHJR�PHQX
2GU]Xf�]PLDQ\���DQXOXMH�UÙF]QLH�ZSURZDG]RQH�]PLDQ\�L�SRZUDFD�GR�SRSU]HGQLHJR�VWDQX

�����3RGNfDGND��SRGSRU\��Z\VRNRid�ZDUVWZ\�L�F]DV\�QDiZLHWODQLD
-HVW�NLOND�QDU]ÙG]L�L�XVWDZLHĄ��NW³UH�SRPRJÅ�&L�Z\GUXNRZDÇ�QDZHW�EDUG]R�VNRPSOLNRZDQH
PRGHOH�EH]�]DMÅNQLÙFLD��3RGNiDGND�L�SRGSRU\�VÅ�SU]\GDWQH�GOD�SUDZLGĂRZHJR�XPLHV]F]HQLD
PRGHOX�QD�SODWIRUPLH�URERF]HM��SRGF]DV�JG\�Z\VRNRlf�ZDUVWZ\�L�F]DV\�QDlZLHWODQLD�GRW\F]Å
V]F]HJ³ĂRZRěFL�PRGHOX��MDN�L�U³ZQLHļ�FDĂNRZLWHJR�F]DVX�GUXNX��&]DV�GUXNX�MHVW�MHGQDN�QDMVLOQLHM
]DOHļQ\�RG�FDĂNRZLWHM�Z\VRNRěFL�PRGHOX�
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�������3RGNfDGND
3RGNĂDGND�MHVW�NRQVWUXNFMÅ�JHQHURZDQÅ�SRG�PRGHOHP��
MHVW�SRGVWDZÅ�GOD�SRGS³U��0RļHV]�ĂDWZR�RGNOHLf
3RGNiDGNh�UD]HP�]�Z\GUXNLHP�RG�SODWIRUP\�URERF]HM
SU]\�SRPRF\�V]SDFKHONL��8p\FLH�SRGNiDGNL�MHVW
]DOHFDQH��MHGQDN�GUXN�QLHNW³U\FK�PRGHOL�MHVW�PRļOLZ\
EH]�QLHM��Z�]DOHļQRěFL�RG�LFK�NV]WDĂWX��3RGNĂDGNÙ�PRļHV]
ZĂÅF]\Ç�OXE�Z\ĂÅF]\Ç�Z�3UXVD6OLFHU��-HěOL�FKFHV]
GUXNRZDf�]�Xp\FLHP�SRGSdU��WR�Xļ\FLH�3RGNĂDGNL�MHVW
V]F]HJ³OQLH�]DOHFDQH�

�������3RGSRU\
'UXN�6/$�MHVW�WHFKQLNÅ�REU³ENL�SU]\URVWRZHM��NDpGD
NROHMQD�ZDUVWZD�PXVL�PLHf�FRl�SRQLpHM��DE\�PLHÇ�VLÙ
QD�F]\P�RSU]HÇ��1LH�MHVW�PRpOLZH�UR]SRF]hFLH�ZDUVWZ\
�Z�SRZLHWU]X���0DV]�GR�Z\ERUX�REU³FHQLH�PRGHOX��DE\
RVLÅJQÅÇ�RSW\PDOQH�NÅW\�]ZLV³Z�OXE�Xļ\FLH�SRGS³U�
3RGSRU\�VÅ�VWUXNWXUDPL�SRGREQ\PL�GR�UXV]WRZDj�
NWdUH�PRJe�E\f�DXWRPDW\F]QLH�OXE�UhF]QLH
Z\JHQHURZDQH�Z�3UXVD6OLFHU��3RGSRU\�Z�WHFKQRORJLL
6/$�VÅ�EDUG]R�FLHQNLH�L�PDMÅ�]DRVWU]RQH�NRĄF³ZNL��FR
VSUDZLD��ļH�SRZLHU]FKQLD�LFK�NRQWDNWX�]�PRGHOHP�MHVW
EDUG]R�PDĂD��3RGSRU\�PDMÅ�V]HUHJ�SDUDPHWU³Z
�JUXERěÇ��ěUHGQLFD�ĂÅF]QLND��SRGQLHVLHQLH�PRGHOXŧ��L
SRZLQQ\�RQH�E\Ç�GRVWRVRZDQH�GR�NRQNUHWQHJR�PRGHOX�
:LhNV]H�FLhpV]H�Z\GUXNL�Z\PDJDMe�ZLhNV]HM�LORlFL
�OXE�JUXEV]\FK��SRGSdU�

�������:\VRNRiFL�ZDUVWZ\
:�SRU³ZQDQLX�GR�GUXNDUHN�)))�)'0��GUXNDUNL��'
06/$�PDMÅ�VWDĂÅ�UR]G]LHOF]RěÇ�Z�RVLDFK�;�<��RNUHěORQÅ
UR]G]LHOF]RěFLÅ�HNUDQX�/&'���ZLÙF�MHG\Qe�RVLe��NWdUD
PRpH�G\QDPLF]QLH�ZSi\ZDf�QD�Z\JOeG�PRGHOX�MHVW�Rl
=��'\VWDQV�SU]HPLHV]F]DQLD�VLÙ�RVL�=��NROXPQD�]
SODWIRUPÅ�URERF]Å��SRPLÙG]\�ZDUVWZDPL�MHVW�RNUHěODQ\
SU]H]�XVWDZLHQLH�Z\VRNRěFL�ZDUVWZ\�

7HFKQRORJLH�]DVWRVRZDQH�Z�6/�6�XPRļOLZLDMÅ�RVLÅJQLÙFLH�Z\VRNRěFL�ZDUVWZ\�U³ZQHM������PP�
1LH�]DOHFDP\�MHGQDN�VWDĂHJR�Xļ\ZDQLD�WDNLHM�Z\VRNRěFL��SRQLHZDļ�QLH�RIHUXMH�RQD�Z\PLHUQ\FK
NRU]\ěFL��=DPLDVW�WHJR��XGRVWhSQLDP\�XVWDZLHQLD�]�Z\VRNRlFLe�ZDUVWZ\�������������L�����PP�
3U]\�6/�6��QRUPDOQÅ��Z\VRNRěFLÅ�ZDUVWZ\�MHVW������PP�L�]DOHFDP\�WU]\PDQLH�VLÙ�MHM���RIHUXMH
NRPSURPLV�SRPLÙG]\�SUÙGNRěFLÅ��F]DVHP�GUXNX��D�GREU\P�Z\NRĄF]HQLHP�SRZLHU]FKQL�]�SUDZLH
QLHZLGRF]Q\PL�ZDUVWZDPL��1LpV]H�ZDUWRlFL�VNXWNXMe�OHSV]\P�Z\JOeGHP�SRZLHU]FKQL��MHGQDN
NRV]WHP�GiXpV]HJR�F]DVX�GUXNX��=DXZDļ��ļH�QLHNW³UH�ļ\ZLFH�PDMÅ�RJUDQLF]RQ\�]DNUHV�PRļOLZHM
GR�Xļ\FLD�Z\VRNRěFL�ZDUVWZ\�

8ļ\FLH�QLļV]HM�Z\VRNRěFL�ZDUVWZ\�VNXWNXMH�Z\ļV]Å�V]F]HJ³ĂRZRěFLÅ�Z\GUXNX��MHGQDN�]DMPLH�RQ
]QDF]QLH�ZLÙFHM�F]DVX��6]DFRZDQ\�F]DV�GUXNX�]�U³ļQ\PL�Z\VRNRěFLDPL�ZDUVWZ�PRļHV]
SRGHMU]HÇ�Z�RNQLH�3UXVD6OLFHU�SR�SRFLÙFLX�PRGHOX�
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3UXVD6OLFHU�PRmH�REOLF]\g�F]DV�GUXNX�L�LORlg�SRWU]HEQHM�m\ZLF\

�������&]DV\�QDiZLHWODQLD
3UXVD6OLFHU�SR]ZDOD�]PLHQLf�F]DV�QDlZLHWODQLD��OLF]EÙ�VHNXQG��SU]H]�NW³UH�ZDUVWZD�MHVW
XWZDUG]DQD��RVREQR�GOD�SLHUZV]\FK�ZDUVWZ�L�SR]RVWDĂ\FK��1LH�PD�šXQLZHUVDOQHM�ZDUWRěFLŢ��GODWHJR
]DOHFDP\�Xp\ZDQLH�SURILOL�XVWDZLHj�ZEXGRZDQ\FK�Z�3UXVD6OLFHU��3U]HWHVWRZDOLěP\�SRQDG����
U³ļQ\FK�ļ\ZLF�L�SU]\JRWRZDOLěP\�VSUDZG]RQH�SURILOH�GOD�NDļGHM�]�QLFK��-HěOL�ļ\ZLF\��NW³UHM�Xļ\ZDV]
QLH�PD�QD�OLěFLH�Z�3UXVD6OLFHU��WR�PRpHV]�VDPHPX�XVWDZLf�WH�ZDUWRlFL���GREUÅ�SUDNW\NÅ�MHVW
XVWDZLHQLH���������VHNXQG\�GOD�QRUPDOQ\FK�ZDUVWZ�L�������VHNXQG�GOD�SLHUZV]\FK�

6/�6�MHVW�Z\SRVDļRQD�Z�EDUG]R�Z\GDMQ\�SDQHO�89�/('��NW³U\�PD�Z\VWDUF]DMÅFÅ�PRF��DE\
]DFKRZDÇ�GRVNRQDĂÅ�MDNRěÇ�SRZLHU]FKQL�GUXNRZDQHJR�PRGHOX�SU]\�NU³WNLFK�F]DVDFK
QDěZLHWODQLD��=HMěFLH�SRQLļHM�����VHNXQG\�MHVW�PRļOLZH��MHGQDN�ZLhNV]Rlf�p\ZLF�QLH�]Gep\�VLh
]HVWDOLf�Z�WDN�NUdWNLP�F]DVLH��:\GUXN�PRļH�WUDFLÇ�QD�V]F]HJ³ĂRZRěFL�OXE�ZDUVWZ\�Z�RJ³OH�QLH
SU]\NOHMÅ�VLÙ�GR�VLHELH��FR�VSRZRGXMH�MHJR�QLHSRZRG]HQLH��6Å�MHGQDN�QD�U\QNX�ļ\ZLFH��NW³UH
]HVWDODMÅ�VLÙ�QDZHW�Z�����VHNXQG\��QS��ļ\ZLFH�WUDQVSDUHQWQH���1DMOHSV]Å�RSFMÅ�MHVW�Xp\ZDQLH
p\ZLF��GOD�NWdU\FK�]HVWDZ\�XVWDZLHj�]DZDUWH�Ve�Z�3UXVD6OLFHU��SRQLHZDļ�VÅ�Z�QLFK�MXļ
VNRQILJXURZDQH�SUDZLGĂRZH�F]DV\�QDěZLHWODQLD�

0RļOLZD�MHVW�]PLDQD�F]DVX�QDěZLHWODQLD�ZDUVWZ\�SU]HG�Z\GUXNLHP��D�QDZHW�Z�MHJR�WUDNFLH��SU]H]
PHQX�8VWDZLHQLD���=PLDQD�F]DVX�QDlZLHWODQLD��-HGQDN�]PLDQD�WHJR�XVWDZLHQLD�SRGF]DV�GUXNX
PRļH�VNXWNRZDÇ�ZLGRF]Q\PL�OLQLDPL�QD�PRGHOX��%DUG]R�NU³WNLH�OXE�GĂXJLH�F]DV\�QDěZLHWODQLD
SUDZLH�]DZV]H�NRĄF]Å�VLÙ�QLHXGDQ\P�Z\GUXNLHP�

�

�



��

�

:DpQD�LQIRUPDFMD�R�F]DVLH�GUXNX
3DPLÙWDM��ļH�QLH�PD�]QDF]HQLD�LOH�PRGHOL��OXE�MDN�GXļ\FK��XPLHěFLV]�QD�SODWIRUPLH�URERF]HM��
F]DV\�QDěZLHWODQLD�SR]RVWDQÅ�WDNLH�VDPH��ZLÙF�NDļGD�ZDUVWZD�]RVWDQLH�XNRĄF]RQD�Z�WDNLP
VDP\P�F]DVLH��,QQ\PL�VĂRZ\��GUXNRZDQLH�MHGQHJR����FHQW\PHWURZHJR�PRGHOX�OXE�WX]LQD�WDNLFK
VDP\FK�QD�UD]��XPLHV]F]RQ\FK�RERN�VLHELH��]DZV]H�]DMPLH�WDNÅ�VDPÅ�LORěÇ�F]DVX��7R�JĂ³ZQD
U³ļQLFD�Z�SRU³ZQDQLX�]�GUXNDUNDPL�)))�)'0��.RU]\VWDM�]�WHM�]DOHW\�

������&LeFLH��HNVSRUWRZDQLH�L�GUXNRZDQLH�ZfDVQ\FK�Z\GUXNbZ
3R�SUDZLGĂRZ\P�XVWDZLHQLX�PRGHOX�L�Z\JHQHURZDQLX�SRGS³U�PRļHV]�Xļ\Ç�SU]\FLVNX�&LhFLH�
$OJRU\WP\�SU]HDQDOL]XMÅ�PRGHO��'�L�SU]HNV]WDĂFÅ�Z�SRMHG\QF]H�ZDUVWZ\�

6SUDZGn�GRNiDGQLH�PRGHO�Z�RNQLH�3RGJOeGX�Xļ\ZDMÅF�VXZDND�SR�SUDZHM�VWURQLH��-HěOL�ZV]\VWNR
Z\JOÅGD�RN��WR�QDFLěQLM�SU]\FLVN�(NVSRUW��DE\�Z\JHQHURZDÇ�SOLN��6/�6��6NRSLXM�WHQ�SOLN�QD�QRěQLN
86%��D�QDVWÙSQLH�SRGĂÅF]�JR�GR�GUXNDUNL��:FLěQLM�LNRQNÙ�'UXN��DE\�Z\ěZLHWOLÇ�OLVWÙ
NRPSDW\ELOQ\FK�SURMHNW³Z�Z�SDPLÙFL��:\ELHU]�PRGHO�L�SRWZLHUGĺ�SU]\FLVNLHP�.RQW\QXXM��0RļHV]
U³ZQLHļ�SU]HVĂDÇ�SOLNL�EH]SRěUHGQLR�GR�SDPLÙFL�ZHZQÙWU]QHM�6/����SU]HF]\WDM�UR]G]LDĂ��
3RfcF]HQLH�3UXVD6OLFHU�]�6/�6�SU]H]�VLHd�



��

������8PLHV]F]HQLH�PRGHOX�L�SU]\NfDG\�FLeFLD
-HVW�ZLHOH�URG]DM³Z�PRGHOL��NW³UH�PRļHV]�Z\GUXNRZDÇ��ZLÙF�SUDNW\F]QLH�QLHPRļOLZH�MHVW�SRGDQLH
GRNĂDGQ\FK�LQVWUXNFML�GOD�NDļGHJR�]�QLFK��1D�NROHMQ\FK�VWURQDFK�SRND]XMHP\�SU]\NĂDG\
SRSXODUQ\FK�PRGHOL�L�ZVND]³ZNL�LFK�SUDZLGĂRZHJR�XPLHV]F]HQLD�QD�SODWIRUPLH�

��������.DWHGUD�Z�5HLPV
7R�MHVW�EDUG]R�VNRPSOLNRZDQ\�PRGHO��NW³U\�MHVW�WDN�ZĂDěFLZLH�EDUG]R�ĂDWZ\�GR�SRFLÙFLD�L�Z\GUXNX�
:\ĂÅF]�SRGSRU\�L�SRGNĂDGNÙ�L�Xļ\M�IXQNFML�SRĂRļHQLD�QD�SĂDV]F]\ĺQLH��DE\�V]\ENR�JR�REU³FLÇ��8ļ\M
IXQNFML�6NDORZDQLD��3U]HPLHV]F]DQLD�L�2EUDFDQLD��DE\�XVWDZLÇ�RVWDWHF]QÅ�SR]\FMÙ�SU]HG�FLÙFLHP�

��������:LHlD�3HWULQ
7HQ�PRGHO�U³ZQLHļ�ĂDWZR�SRFLÅÇ��:\ieF]�SRGNiDGNh�L�SRGSRU\�L�Xļ\M�IXQNFML�3Ridp�QD
SiDV]F]\nQLH�ZUD]�]�IXQNFMDPL�SU]HPLHV]F]DQLD�VNDORZDQLD�REUDFDQLD��DE\�PRGHO�]PLHQLĂ�NRORU
QD�]LHORQ\��WR�]QDF]\��ļH�PLHěFL�VLÙ�QD�SODWIRUPLH�URERF]HM��

��������%LlXWHULD
2ULJLQDO�3UXVD�6/�6�MHVW�LGHDOQD�GR�GUXNRZDQLD�PDi\FK��EDUG]R�V]F]HJdiRZ\FK�PRGHOL��.LONX
U]HF]\�ZDUWR�XQLNDÇ��DE\�X]\VNDÇ�ěZLHWQLH�Z\JOÅGDMÅFH�SRZLHU]FKQLH��1DMZDļQLHMV]Å�U]HF]Å�MHVW



��

IDNW��Lļ�SRGSRU\�PRJe�]RVWDZLf�PDOXWNLH�lODG\�QD�SRZLHU]FKQL�PRGHOX��ZLÙF�MHěOL�SHZQH
HOHPHQW\�7ZRMHJR�PRGHOX�SRZLQQ\�PLHÇ�LGHDOQ\�Z\JOÅG��WR�XSHZQLM�VLÙ��ļH�QLH�Z\FKRG]Å�]�QLFK
SRGSRU\�

%ÙG]LHV]�SRWU]HERZDÇ�NRPELQDFML�3RGNiDGNL��SRGSdU�RUD]�QDU]hG]L
REUDFDQLD�SU]HVXZDQLD�VNDORZDQLD��-HěOL�DXWRPDW\F]QH�JHQHURZDQLH�SRGS³U�QLH�GDMH
RF]HNLZDQ\FK�UH]XOWDW³Z��WR�VNRQILJXUXM�SRGSRU\�SR�VZRMHPX��0RGHOH�ELļXWHU\MQH�VÅ�]D]Z\F]DM
EDUG]R�PDĂH��ZLÙF�QLH�EÙGÅ�SRWU]HERZDÇ�ZLHOX�SRGS³U�

6S³MU]�QD�SRQLļV]H�SU]\NĂDG\��DE\�SRU³ZQDÇ�QDV]H�XPLHV]F]HQLH�LFK�GR�GUXNX�

��������3RVWDFLH�L�PDNLHW\
3RVWDFL�L�PDNLHW\�VÅ�F]ÙVWR�QDMEDUG]LHM�]iRpRQ\PL�PRGHODPL��2ULJLQDO�3UXVD�6/�6�SRUDG]L�VRELH
]H�V]F]HJ³ĂDPL�Z�WDNLFK�PRGHODFK�EH]�ļDGQ\FK�SUREOHP³Z��ZLÙF�PRļHV]�WZRU]\Ç�Z\VRNLHM
MDNRěFL�ILJXUNL�OXE�PDNLHW\�]�7ZRMHJR�XOXELRQHJR�ILOPX�OXE�JU\�

:�SU]\SDGNX�GUXNRZDQLD�VNRPSOLNRZDQ\FK�PRGHOL�]D]Z\F]DM�Z\PDJDQH�EÙG]LH�Xp\FLH
SRGNiDGNL�RUD]�SRGSdU�L�XVWDZLHQLH�LFK�JhVWRlFL��OXE�GRGDQLH�SRGS³U�UÙF]QLH���3DPLÙWDM�U³ZQLHļ�
ļH�PRGHOH�VNĂDGDMÅFH�VLÙ�]�ZLHOX�F]ÙěFL��MDN�QS��NRUSXV��UDPLRQD��JĂRZD�L�QRJL��PRJÅ�E\Ç�NĂRSRWOLZH
GR�]ĂRļHQLD��MHěOL�SURMHNWDQW�QLH�XZ]JOÙGQLĂ�WROHUDQFML�SRĂÅF]HĄ��2SFMÅ�GRSDVRZDQLD�MHVW�ZWHG\
SRWUDNWRZDQLH�SUREOHPDW\F]Q\FK�SRĂÅF]HĄ�SU]\�Xļ\FLX�GUREQHJR�SDSLHUX�ěFLHUQHJR��'XpH�PRGHOH
SRZLQQ\�QDMSLHUZ�]RVWDf�Z\GUepRQH��DE\�]PQLHMV]\f�LFK�ZDJh���Z\GUÅļHQLH�PRGHOX�SRPRļH
RV]F]ÙG]LÇ�ļ\ZLFÙ�L�SRGSRU\��=REDF]�UR]G]LDĂ������'UchHQLH�PRGHOX



��

������-DN�UR]SR]QDd�SUREOHPDW\F]QH�REV]DU\
3R�NDļG\P�SRFLÙFLX�PRGHOX�SU]HMU]\M�MHJR�SRGJOÅG�ZDUVWZD�SR�ZDUVWZLH��1LH�UR]SRF]\QDM
Z\GUXNX�EH]�GRNĂDGQHJR�VSUDZG]HQLD��7U\E�3RGJOÅGX�SRPRļH�&L�UR]SR]QDÇ�SUREOHPDW\F]QH
REV]DU\��NW³UH�PRJĂ\E\�SURZDG]LÇ�GR�QLHSRZRG]HQLD�Z\GUXNX��=D]Z\F]DM�VÅ�WR�HOHPHQW\
QLHZ\VWDUF]DMÅFR�SRGSDUWH��XV]NRG]RQH�SOLNL�]�PRGHODPL��ĺOH�XPLHV]F]RQH�RWZRU\��SR�GUÅļHQLX
PRGHOX��LWS�

1LHSUDZLGfRZR�REUbFRQ\�PRGHO���6/�6�SRUDG]L�VRELH�]
MHJR�Z\GUXNRZDQLHP��MHGQDN�SRGSRU\�PRJf�SR]RVWDZLg
lODG\�QD�V]F]HJeiDFK�PRGHOX��F]\OL�QDMZDmQLHMV]\FK
HOHPHQWDFK��

'UXNRZDQLH�PRVWbZ�QLH�G]LDfD�WDN�VDPR�MDN�Z
GUXNDUNDFK�)))�)'0��6/�6�XWZDUG]D�ZDUVWZh�SR
ZDUVWZLH��FR�Z�WDNLP�SU]\SDGNX�PRJiRE\�SURZDG]Lg�GR
LFK�UR]U\ZDQLD�SU]H]�VLi\�SU]\OHJDQLD�GR�IROLL�)(3��2EUeg
PRGHO�R���d�L�Z\JHQHUXM�SRGSRU\��DE\�Z\GUXNRZDg�WHQ
PRGHO�EH]�SUREOHPeZ�

1LHZ\VWDUF]DMcFD�LORgd�SRGSbU���SRPDUDjF]RZ\�NRORU
SRND]XMH�SRMHG\QF]f�ZDUVWZh��NWeUf�GUXNDUND�EhG]LH
XWZDUG]Dg��D�QDVWhSQLH�RGG]LHODg�RG�GQD�]ELRUQLND�
3RMHG\QF]D�SRGSRUD�QLH�Z\WU]\PD�VLi�SU]\OHJDQLD�GR�IROLL
)(3��']LHMH�VLh�WR�]D]Z\F]DM��JG\�XVWDZLV]�]E\W�PDif
JhVWRlg�SRGSeU�

&]egd�PRGHOX�UR]SRF]\QD�VLe��Z�SRZLHWU]X��
3UXVD6OLFHU�SRWUDIL�SUDZLH�]DZV]H�UR]SR]QDg�WDNLH
SUREOHP\���SRMDZLDMf�VLh�RQH�]D]Z\F]DM��JG\�UhF]QLH
XVXQLHV]�ZDmQ\�SXQNW�SRGSRU\��0RmHV]�WR�QDSUDZLg�SU]H]
SRQRZQH�Z\JHQHURZDQLH�SRGSeU�OXE�SU]H]�GRGDQLH�LFK
UhF]QLH�



��

������'UXNRZDQLH�GXl\FK�L�FLelNLFK�PRGHOL
3RGF]DV�GUXNRZDQLD�GXļ\FK�L�FLÙļNLFK�PRGHOL�PRļH�RND]DÇ�VLÙ��ļH�VWDQGDUGRZH�SRGSRU\�QLH�VÅ
Z\VWDUF]DMÅFR�PRFQH��DE\�VNXWHF]QLH�SRGHSU]HÇ�LFK�ZDJÙ�

6Å�GZD�VSRVRE\�UDG]HQLD�VRELH�]�GXļ\PL�L�FLÙļNLPL�PRGHODPL�

=PLDQD�XVWDZLHj�SRGSdU��DE\�E\Ă\�JUXEV]H�L�EDUG]LHM�VWDELOQH��
:\GUepHQLH�PRGHOX�Z�3UXVD6OLFHU���SU]HMGĺ�GR�QDVWÙSQHJR�UR]G]LDĂX��

0RļHV]�]�ĂDWZRěFLÅ�HG\WRZDÇ�RSFMH�SRGS³U�RWZLHUDMÅF�]DNĂDGNÙ�8VWDZLHQLD�'UXNX�Z�3UXVD6OLFHU�
VHNFMD�3RGSRU\��6Å�WU]\�SDUDPHWU\��NW³U\FK�]PLDQ\�ZDUWR�VSU³ERZDÇ�

kUHGQLFD�ViXSNdZ�SRGSdU���]PLHQLD�ěUHGQLFÙ�SRGS³U��
kUHGQLFD�SRF]eWNX�ieF]QLND���]PLHQLD�UR]PLDU�ĂÅF]QLND��JĂ³ZNL��SRGSRU\��
3U]HQLNDQLH�ieF]QLNdZ�SRGSdU���]PLHQLD�JĂÙERNRěÇ�ZQLNDQLD�ĂÅF]QLN³Z��JĂ³ZHN��SRGS³U�Z��
SRZLHU]FKQLÙ�PRGHOX

-HěOL�SU³EXMHV]�Z\GUXNRZDÇ�EDUG]R�GXļ\�PRGHO��NW³U\�PD�WHQGHQFMÙ�GR�RGNOHMDQLD�VLÙ�RG
SODWIRUP\��VSU³EXM�]PLHQLÇ�SURILO�GUXNX�SU]HG�UR]SRF]ÙFLHP�JR�SRQRZQLH��:\ELHU]�SURMHNW�]
SU]HJOÅGDUNL�SOLN³Z�L�SU]HMGĺ�GR�VHNFML�8VWDZLHQLD�GUXNX��=PLHĄ�SURILO�QD�ZROQLHMV]\��
SU]HFK\ODQLH�]ELRUQLND�EÙG]LH�WUZDÇ�WURFKÙ�GĂXļHM��FR�VSUDZL��ļH�VLĂ\�G]LDĂDMÅFH�QD�Z\GUXN�EÙGÅ
PQLHMV]H�

������'UclHQLH�PRGHOL�Z�3UXVD6OLFHU
0RGHOH�FLÙWH�SRG�GUXN�6/$�VÅ�GRP\ěOQLH�SHĂQH�Z�ěURGNX���QLH�PDMÅ�DļXURZHJR�Z\SHĂQLHQLD��MDN�WH
SU]\JRWRZ\ZDQH�SRG�GUXN�)))�)'0��7DNLH�PRGHOH�GUXNRZDQH�]�ļ\ZLF�PRJÅ�E\Ç�FLÙļNLH�L
SRWU]HERZDÇ�VSRUR�ļ\ZLF\�Z�SRU³ZQDQLX�GR�SXVW\FK�Z�ěURGNX��V]F]HJ³OQLH��MHěOL�VÅ�GXļH�

'UÅļHQLH�PRGHOL�PD�ZLHOH�]DOHW�

RV]F]ÙG]D�]QDF]QH�LORěFL�ļ\ZLF\��]PQLHMV]D�NRV]W�
UHGXNXMH�SRZLHU]FKQLÙ�NDļGHM�ZDUVWZ\��FR�SU]HNĂDGD�VLÙ�QD�]PQLHMV]HQLH�VLĂ\�SRWU]HEQHM�GR
RGNOHMHQLD�MHM�RG�GQD�]ELRUQLND�SU]\�SU]HFKRG]HQLX�GR�NROHMQHM
]PQLHMV]D�OLF]EÙ�SRWU]HEQ\FK�SRGS³U�SU]H]�REQLļHQLH�ZDJL�Z\GUXNX



��

=DOHFDP\�GRGDQLH�FR�QDMPQLHM�GZ³FK�RWZRU³Z�RGSĂ\ZRZ\FK��%H]�QLFK�QLHXWZDUG]RQD��SĂ\QQD
ļ\ZLFD�]RVWDQLH�]DPNQLÙWD�Z�ěURGNX�Z\GUXNX��=DFKRZDM�MHGQDN�RVWURļQRěÇ��GUXNRZDQLH
Z\GUÅļRQHJR�PRGHOX�PRļH�SRZRGRZDÇ�SRZVWDZDQLH�VLĂ�VVÅF\FK��XWUXGQLDMÅF\FK�RGG]LHOHQLH
PRGHOX�RG�GQD�]ELRUQLND��'ODWHJR�NRQLHF]QH�MHVW�VWUDWHJLF]QH�XPLHV]F]HQLH�RWZRU³Z
GUHQDļRZ\FK��SRQLHZDļ�RVĂDELDMÅ�RQH�U³ZQLHļ�G]LDĂDQLH�W\FK�VLĂ�

1DU]ÙG]LH��'UÅļHQLH�L�ZLHUFHQLH��MHVW�GRVWÙSQH�Z�3UXVD6OLFHU�Z�ZHUVMDFK�����L�QRZV]\FK�

'UÅļHQLH�PRļQD�XVWDZLÇ�GOD�NDļGHJR�PRGHOX�]�RVREQD�Xļ\ZDMÅF�QDU]ÙG]LD�'UÅļHQLH�L�ZLHUFHQLH
QD�OHZ\P�SDVNX�QDU]ÙG]L��$OWHUQDW\ZQLH�PRļHV]�XVWDZLÇ�WDNLH�VDPH�SDUDPHWU\�GOD�ZV]\VWNLFK
PRGHOL�Z�PHQX�8VWDZLHQLD�GUXNX���'UfmHQLH�

'UÅļHQLH�L�ZLHUFHQLH�RWZRU³Z�RGSĂ\ZRZ\FK�QLH�]PLHQLD�PRGHOX�QLHRGZUDFDOQLH��0RļQD�MH
DQXORZDÇ��D�RWZRU\�PRļQD�SU]HVXQÅÇ�OXE�XVXQÅÇ�Z�NDļGHM�FKZLOL�



��

*UXERlf�lFLDQNL���*UXERěÇ�SRZĂRNL�Z\GUÅļRQHJR
PRGHOX��0LQLPDOQD�ZDUWRěÇ�WR���PP�
'RNiDGQRlf���'RNĂDGQRěÇ�NRQWUD�Z\GDMQRěÇ��3U]\�QLVNLHM
GRNĂDGQRěFL�RWU]\PDQD�SRZĂRND�PRļH�PLHÇ�QLHU³ZQÅ
JUXERěÇ��:\ļV]D�GRNĂDGQRěÇ�MHVW�]DOHFDQD�GOD�PRGHOL�]
FLHQNLPL�ěFLDQNDPL��DE\�]DSHZQLÇ�MHM�PLQLPDOQ\�Z\PLDU�
'\VWDQV�GRP\NDQLD���6SRZRGXMH�]DPNQLÙFLH�V]F]HOLQ
ZÙļV]\FK�QLļ�WD�ZDUWRěÇ�RUD]�Z\SHĂQLHQLH�RVWU\FK�
]DJĂÙELRQ\FK�NÅW³Z��Z�NW³U\FK�PRJĂDE\�]ELHUDÇ�VLÙ
JÙVWD�ļ\ZLFD��FR�XWUXGQLDĂRE\�MHM�Z\SĂXNDQLH�

'RGDQLH�RWZRUdZ�RGSi\ZRZ\FK���2WZRU\�RGSĂ\ZRZH�PRļQD�GRGDÇ�NOLNDMÅF�OHZ\P�SU]\FLVNLHP
]�DNW\ZQ\P�PHQX�GUÅļHQLD��0RļQD�MH�QDVWÙSQLH�SU]HVXQÅÇ�SU]HFLÅJDMÅF�SR�PRGHOX��3UDZ\P
SU]\FLVNLHP�PRļHV]�MH�XVXZDÇ�

2WZRU\�VÅ�SURVWRSDGĂH�GR�]HZQÙWU]QHM�SRZLHU]FKQL��QD�NW³U\FK�MH�XPLHV]F]DV]��D�LFK�ěUHGQLFÙ�L
JĂÙERNRěÇ�PRļQD�]PLHQLÇ��8VWDZLHQLD�]RVWDQÅ�]DVWRVRZDQH�GR�NROHMQ\FK�GRGDZDQ\FK�RWZRU³Z�

-HěOL�VLDWND�PRGHOX�MHVW�QLHNRPSOHWQD��]HSVXWD���WR�DOJRU\WP�PRļH�]DEORNRZDÇ�PRļOLZRěÇ
GRGDQLD�RWZRUX��DE\�QLH�VSRZRGRZDÇ�]DZLHV]HQLD�SURJUDPX�OXE�EĂÙG³Z�

3RWZLHUGn�L�REHMU]\M�Z\GUepRQ\�PRGHO���'UÅļHQLH�L�ZLHUFHQLH�RGE\ZD�VLÙ�SR�QDFLěQLÙFLX
SU]\FLVNX�3RGJOÅG�GUÅļHQLD�ZLHUFHQLD��:Hĺ�SRG�XZDJÙ��ļH�]DU³ZQR�GUÅļHQLH��MDN�L�ZLHUFHQLH
Z\PDJD�ZLÙNV]HM�PRF\�REOLF]HQLRZHM�L�PRļH�]DMÅÇ�GĂXļV]Å�FKZLOÙ��V]F]HJ³OQLH�SU]\
VNRPSOLNRZDQ\FK�PRGHODFK��-HěOL�QLH�QDFLěQLHV]�SU]\FLVNX�SRGJOÅGX��WR�GUÅļHQLH�L�ZLHUFHQLH
]RVWDQLH�SU]HSURZDG]RQH�SRGF]DV�FLÙFLD�

1DU]ÙG]LD�SU]HNURMX�PRļHV]�Xļ\Ç�GR�]DMU]HQLD�GR�ZQÙWU]D�PRGHOX��WR�VDPR�QDU]ÙG]LH�MHVW
GRVWÙSQH�Z�PHQX�HG\FML�SRGS³U�6/$���3U]HVXZDMÅF�VXZDN�RG�OHZHM�GR�SUDZHM�]PLHQLDV]�SR]\FMÙ
SĂDV]F]\]Q\�SU]HNURMX��0RļHV]�G]LÙNL�WHPX�SRGHMU]HÇ�ZHZQÙWU]QÅ�JHRPHWULÙ�L�SUDZLGĂRZR
XPLHěFLÇ�RWZRU\�RGSĂ\ZRZH�



��

6ROLG�PRGHO������PO�RI�UHVLQ���������UHVLQ�FRVWV��OHIW���+ROORZHG�PRGHO�����PO��������UHVLQ�FRVWV
�ULJKW�

���3RfcF]HQLH�3UXVD6OLFHU�]�6/�6�SU]H]�VLHd
3UXVD6OLFHU�PRļH�E\Ç�SRĂÅF]RQ\�]�6/�6�EH]SRěUHGQLR��SU]H]�SRieF]HQLH�(WKHUQHW�OXE�:L�)L�
SR]ZDODMÅF�&L�Z\V\ĂDÇ�SRFLÙWH�PRGHOH�GR�SDPLÙFL�ZHZQÙWU]QHM�GUXNDUNL�SU]H]�VLHÇ�

2WZ³U]�3UXVD6OLFHU�L�VS³MU]�QD�SUDZ\�SDQHO��JG]LH�]QDMGXMH�VLh�OLVWD�GUXNDUHN��5R]ZLĄ�OLVWÙ�L
Z\ELHU]�RVWDWQLÅ�SR]\FMÙ��'RGDM�8VXĄ�GUXNDUNL���QDVWÙSQLH�Z\ELHU]�'RGDM�IL]\F]Qe�GUXNDUNh�
2WZRU]\�WR�QRZH�RNLHQNR��Z�NW³U\P�PRļHV]�Z\EUDÇ�6/�6��Z�NWdUHM�DNW\ZQH�MHVW�SRieF]HQLH
VLHFLRZH��1DFLěQLM�3U]HJOeGDM��DE\�SU]HVNDQRZDÇ�VLHÇ�L�Z\ELHU]�GUXNDUNÙ�]�OLVW\��-HěOL�GUXNDUND�QLH
]RVWDĂD�Z\NU\WD��WR�VSU³EXM�ZSURZDG]LÇ�DGUHV�,3�UÙF]QLH��Z�GUXNDUFH�RWZ³U]�0HQX�*ieZQH��
8VWDZLHQLD���6LHg��DE\�SRND]DÇ�DGUHV�,3���.ROHMQ\P�NURNLHP�MHVW�XVWDZLHQLH�GDQ\FK�GR�ORJRZDQLD�
6Å�GZLH�PHWRG\�

'RP\ěOQLH�GUXNDUND�PD�ZĂÅF]RQ\�+7736�'LJHVW�GOD�]ZLÙNV]HQLD�SR]LRPX�EH]SLHF]HĄVWZD���
=DOHFDP\�]RVWDZLHQLH�ZĂÅF]RQHJR�+773�'LJHVW��0RļHV]�]PLHQLÇ�WÙ�RSFMÙ�Z�0HQX��
8VWDZLHQLD���6LHÇ���'DQH�ORJRZDQLD��-HěOL�]GHF\GXMHV]�VLÙ�Xļ\ZDÇ�+773�'LJHVW��MHG\Q\P
SDUDPHWUHP�PRļOLZ\P�GR�]PLDQ\�Z�PHQX�'DQH�/RJRZDQLD�SR]RVWDQLH�KDVĂR��=DSLV]�QD]ZÙ
Xļ\WNRZQLND�L�KDVĂR��QDVWÙSQLH�SU]HMGĺ�GR�3UXVD6OLFHU��XVWDZ�5RG]DM�DXWRU\]DFML�QD�+773
'LJHVW�L�ZSLV]�QD]ZÙ�Xļ\WNRZQLND�RUD]�KDVĂR��1DVWÙSQLH�SRWZLHUGĺ�Z\E³U�QDFLVNDMÅF�2.�
0DV]�PRļOLZRěÇ�Z\ĂÅF]HQLD�+7736�'LJHVW��]H�Z]JOÙG³Z�EH]SLHF]HĄVWZD�QLH�]DOHFDP\��
Z\ĂÅF]DQLD�JR���L�Xļ\ZDQLD�MHG\QLH�KDVĂD��3U]HMGĺ�GR�0HQX���8VWDZLHQLD���6LHÇ���'DQH�GR
ORJRZDQLD�L�Z\ĂÅF]�+773�'LJHVW��=DQRWXM�KDVĂR��3U]HMGĺ�GR�3UXVD6OLFHU��]PLHĄ�5RG]DM
DXWRU\]DFML�QD�NOXF]�$3,�L�ZSLV]�KDVĂR��1DVWÙSQLH�SRWZLHUGĺ�QDFLVNDMÅF�2.�



��

:U³Ç�GR�JĂ³ZQHJR�RNQD�]�ZLGRNLHP��'�Z�3UXVD6OLFHU��=DLPSRUWXM�PRGHO�L�SRWQLM��MDN�]Z\NOH�
=REDF]\V]�QRZ\�SU]\FLVN�Z�SUDZ\P�GROQ\P�QDURpQLNX�RNQD��R�QD]ZLH��:\ěOLM�GR�'UXNDUNL���JG\
QDMHG]LHV]�QD�QLHJR�P\V]NÅ��1DFLěQLM�WHQ�SU]\FLVN��DE\�SU]HViDf�SOLN�SU]H]�VLHf�GR�7ZRMHM
GUXNDUNL��1D�HNUDQLH�GUXNDUNL�SRMDZL�VLÙ�SRZLDGRPLHQLH��D�SOLN�SRMDZL�VLÙ�Z�SU]HJOÅGDUFH��0HQX
*ieZQH���'UXN���/RNDOQLH��

8ZDJD��=GHF\GRZDQLH�RGUDG]DP\�SR]RVWDZLDQLH�GUXNDUNL�EH]�QDG]RUX��=DZV]H�SU]\JRWRZXM
GUXNDUNÙ�GR�NROHMQHJR�Z\GUXNX�]JRGQLH�]�LQVWUXNFMDPL�Z�W\P�3RGUÙF]QLNX��=DP\VĂHP�WHM
IXQNFML�MHVW�Z\HOLPLQRZDQLH�SRWU]HE\�NRU]\VWDQLD�]�QRěQLND�86%�L�]ZLÙNV]HQLH�Z\JRG\
Xļ\WNRZDQLD��1LH�MHVW�PRļOLZH�]GDOQH�UR]SRF]ÙFLH�Z\GUXNX�



��

���$NWXDOL]RZDQLH�RSURJUDPRZDQLD�XNfDGRZHJR�GUXNDUNL
=DOHFDP\�DNWXDOL]RZDQLH�GUXNDUNL�QD�ELHļÅFR��1RZH�ZHUVMH�ILUPZDUH�SU]\QRV]Å�ZLHOH�NRU]\ěFL��MDN
QS��QRZH�IXQNFMH��SRSUDZNL�EĂÙG³Z�L�LQQH�XVSUDZQLHQLD��6Å�GZD�VSRVRE\�DNWXDOL]DFML
RSURJUDPRZDQLD�XNĂDGRZHJR��ILUPZDUH��

$NWXDOL]DFMD�ILUPZDUH�27$
$NWXDOL]DFMH�ILUPZDUH�27$��2YHU�7KH�$LU����3U]H]�SRZLHWU]H���VÅ�GRVWDUF]DQH�SU]H]�NDEHO
(WKHUQHW�OXE�VLHf�:L�)L��3RGĂÅF]�GUXNDUNÙ�GR�,QWHUQHWX�WDN��MDN�MHVW�WR�RSLVDQH�Z�UR]G]LDOH�����
3RGĂÅF]HQLH�GR�VLHFL���-HěOL�GRVWÙSQD�MHVW�QRZV]D�ZHUVMD�ILUPZDUH��GUXNDUND�Z\ěZLHWOL
SRZLDGRPLHQLH�

$NWXDOL]DFMD�ILUPZDUH�SU]H]�86%
-HěOL�7ZRMD�GUXNDUND�QLH�MHVW�SRGĂÅF]RQD�GR�,QWHUQHWX��WR�PRļHV]�SREUDf�ILUPZDUH�]�QDV]HM
RILFMDOQHM�VWURQ\�KWWSV���ZZZ�SUXVD�G�SO�VWHURZQLNL���ĚFLÅJQLM�SOLN�=,3�QD�NRPSXWHU��UR]SDNXM�JR
�PD�UR]V]HU]HQLH��UDXFE��L�XPLHěÇ�Z�SDPLhFL�86%�VIRUPDWRZDQHM�MDNR�)$7����1DVWÙSQLH
SRGĂÅF]�QRěQLN�GR�SRUWX�Z�GUXNDUFH��SU]HMGĺ�GR�PHQX�8VWDZLHQLD���)LUPZDUH�L�Z\ELHU]�SOLN�]�OLVW\�

2675=(o(1,(��1LH�Z\ieF]DM�DQL�QLH�UHVHWXM�GUXNDUNL�SRGF]DV�SURFHVX�ZJU\ZDQLD
ILUPZDUH�

���2�i\ZLFDFK
3Ă\QQH�ļ\ZLFH�WR�PDWHULDi\�lZLDWiRF]XiH�Xļ\ZDQH�Z�GUXNDUNDFK��'�6/$��Ļ\ZLFH�VÅ�U³ZQLHļ
]QDQH�SRG�QD]ZÅ��IRWRSROLPHU\��L�VÅ�XWZDUG]DQH�SU]H]�lZLDWiR�XOWUDILROHWRZH���Z�W\P�U³ZQLHļ
ěZLDWĂR�VĂRQHF]QH��:�SRU³ZQDQLX�GR�ILODPHQW³Z�GOD�GUXNDUHN�)))�)'0��JĂ³ZQÅ�U³ļQLFÅ�MHVW�EUDN
UR]JUDQLF]HQLD�PDWHULDĂ³Z�QD�QS��3/$��3(7*�OXE�$6$��-HVW�SR�SURVWX�ļ\ZLFD��PDWHULDĂ�ED]RZ\�
NW³U\�PRļH�E\Ç�XOHSV]DQ\�SU]H]�GRGDWNL�OXE�SLJPHQW\��7\SRZ\P�HIHNWHP�VWRVRZDQLD�GRGDWN³Z
MHVW�]ZLÙNV]RQD�WZDUGRěÇ�OXE�XGDUQRěÇ�Z\GUXNX�

'UXNDUND��'�2ULJLQDO�3UXVD�6/�6�MHVW�NRPSDW\ELOQD�]�ļ\ZLFDPL����QP�

k\ZLFH�]D]Z\F]DM�VNfDGDMc�VLe�]���JfbZQ\FK�VNfDGQLNbZ�
%D]D�ļ\ZLF\��PRQRPHU\�L�ROLJRPHU\�
)RWRLQLFMDWRU\���PROHNXĂ\�UHDJXMÅFH�QD�ěZLDWĂR�89��NW³UH�LQLFMXMH�SURFHV�XWZDUG]DQLD
'RGDWNL���GRPLHV]NL��NW³UH�]PLHQLDMÅ�NRORU�L�ZĂDěFLZRěFL�ļ\ZLF\

https://www.prusa3d.pl/sterowniki/
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�����:DlQH�LQIRUPDFMH�GRW\F]cFH�l\ZLF
3RGF]DV�SUDF\�]�ļ\ZLFDPL�WU]HED�PLHÇ�NLOND�U]HF]\�QD�XZDG]H�

1Rl�UhNDZLF]NL�DE\�XQLNQÅÇ�EH]SRěUHGQLHJR�NRQWDNWX�VN³U\�]�ļ\ZLFÅ
3URVWD�PDVHF]ND�RFKURQQD�MHVW�]DOHFDQD
3U]HFKRZXM�SR]D�]DVLhJLHP�G]LHFL�L�]ZLHU]eW
'REU]H�ZVWU]elQLM�EXWHONh�SU]HG�NDļG\P�Xļ\FLHP��SU]H]�RN����VHNXQG��QDMSLHUZ�XSHZQLM�VLÙ�
]H�]DNUÙWND�MHVW�GREU]H�GRNUÙFRQD�
:�SU]\SDGNX�NRQWDNWX�ļ\ZLF\�]H�VN³UÅ�RF]DPL��XP\M�WH�PLHMVFD�ZRGe
-HěOL�SR�NRQWDNFLH�]�ļ\ZLFÅ�VN³UD�VZÙG]L�OXE�F]XMHV]�MDNLHJRě�URG]DMX�G\VNRPIRUW��WR�]DVLhJQLM
SRUDG\�OHNDU]D
&KURj�SU]HG�lZLDWiHP�L�WU]\PDM�MÅ�Z�RSDNRZDQLDFK�QLHSU]HSXV]F]DMÅF\FK�ěZLDWĂD
3U]HFKRZXM�Z�WHPSHUDWXU]H�SRNRMRZHM����q���q&����QLļV]D�WHPSHUDWXUD�]PQLHMV]D�OHSNRěÇ
ļ\ZLF\
&KURĄ�SU]HG�NXU]HP
Ļ\ZLFH�Z\G]LHODMÅ�RSDU\���ZHQW\OXM�SRPLHV]F]HQLH�SRGF]DV�GUXNX
1LHNWdU]\�OXG]LH�PRJe�Z\ND]\ZDf�XF]XOHQLD�QD�p\ZLFH���MHěOL�GRěZLDGF]DV]�MDNLHJRě
G\VNRPIRUWX��VZÙG]HQLH��Z\V\SNL���WR�SU]HVWDĄ�Xļ\ZDÇ�XU]ÅG]HQLD�L�]DVLÙJQLM�SRUDG\�OHNDU]D�

1LH�Z\U]XFDM�EXWHOHN�SR�p\ZLF\��]DUdZQR�]DZLHUDMeF\FK�p\ZLFh��MDN�L
SXVW\FK��RG�QRUPDOQHJR�NRV]D�QD�lPLHFL�
Ļ\ZLFH�SRZLQQ\�E\Ç�WUDNWRZDQH�MDNR�SĂ\Q�QLHEH]SLHF]Q\�]�SU]HVWU]HJDQLHP�RERZLÅ]XMÅFHJR
SUDZD�Z�]DNUHVLH�XW\OL]DFML�RGSDG³Z�QLHEH]SLHF]Q\FK���FKHPLNDOL³Z��6SHFMDOQH�EHF]NL�QD
SRMHPQLNL�QD�ROHM�PRļHV]�]QDOHĺÇ�QD�QLHNW³U\FK�VWDFMDFK�SDOLZ�L�Z�SRGREQ\FK�PLHMVFDFK�



��

�����-DNLH�l\ZLFH�NXSLd"
*G\�V]XNDV]�ļ\ZLF�Z�VNOHSDFK��WR�]DZV]H�VSUDZG]DM�GiXJRlf�IDOL�GOD�GDQHM�p\ZLF\���RNUHěOD�RQD�
MDNLHM�GĂXJRěFL�IDOH�ěZLDWĂD�XOWUDILROHWRZHJR�UR]SRF]\QDMÅ�SURFHV�XWZDUG]DQLD�ļ\ZLF\��'UXNDUND
2ULJLQDO�3UXVD�6/�6�MHVW�VNDOLEURZDQD�GOD�p\ZLF����QP�L�QLH�MHVW�]DPNQLÙWD�QD�ļ\ZLFH
NRQNUHWQ\FK�SURGXFHQW³Z��:�]ZLÅ]NX�]�W\P��ļH�XU]ÅG]HQLH�PD�RWZDUWH�ĺU³GĂR��WR�PRļHV]�Z\EUDÇ
GRZROQÅ�PDUNÙ�ļ\ZLF\��GRS³NL�MHVW�RQD�NRPSDW\ELOQD�]H�ěZLDWĂHP�R�GĂXJRěFL�IDOL�U³ZQHM����QP�
=DZV]H�MHGQDN�XVWDZLDM�UHNRPHQGRZDQH�F]DV\�QDlZLHWODQLD�GOD�7ZRMHM�ļ\ZLF\���]E\W�GXļH
U³ļQLFH�Z�F]DVDFK�PRJÅ�XV]NRG]LÇ�7ZRMÅ�GUXNDUNÙ��QS��XVWDZLHQLH�F]DVX�QDěZLHWODQLD����VHNXQG
GOD�ļ\ZLF\��NW³UD�]HVWDOD�VLÙ�Z���VHNXQG\��

=ZU³Ç�XZDJÙ��ļH�ļ\ZLFH�Z\PDJDMÅFH�GĂXJLFK�F]DV³Z�QDěZLHWODQLD�Z\PDJDMÅ�LFK�U³ZQLHļ
SRGF]DV�S³ĺQLHMV]HM�REU³ENL��QS��XWZDUG]DQLD�Z�&XULQJ�DQG�:DVKLQJ�0DFKLQH��

Ļ\ZLFH�SRZLQQ\�E\Ç�SU]HFKRZ\ZDQH�Z�VZRLFK�RU\JLQDOQ\FK�L�V]F]HOQLH�]DPNQLhW\FK
RSDNRZDQLDFK��QDMOHSLHM�Z�]DFLHPQLRQ\P�PLHMVFX�]H�VWDELOQÅ�WHPSHUDWXUÅ��-HěOL�RU\JLQDOQ\
SRMHPQLN�MHVW�XV]NRG]RQ\��WR�Xļ\M�LQQHM��QLHSU]HSXV]F]DMÅFHM�ěZLDWĂD�EXWHONL�L�SU]HOHM�GR�QLHM
PDWHULDĂ�SU]\�SRPRF\�GRĂÅF]RQHJR�OHMND�]�ILOWUHP��1LH�SU]HFKRZXM�ļ\ZLF�Z�EXWHONDFK�SR�QDSRMDFK�
D�MHěOL�MXļ�PXVLV]�WR�]URELÇ��WR�R]QDF]�MÅ�Z\UDĺQLH��1LH�SU]HFKRZXM�ļ\ZLF�Z�]LPQ\FK�PLHMVFDFK�
SRQLHZDļ�PRJÅ�ZWHG\�XOHJDÇ�NRDJXODFML�

�����.DOLEUDFMD�QLHVWDQGDUGRZHM�l\ZLF\
1LHSU]HUZDQLH�WHVWXMHP\�QRZH�ļ\ZLFH�L�GRGDMHP\�MH�GR�OLVW\�REVĂXJLZDQ\FK�SU]H]�6/�6�RUD]
XGRVWÙSQLDP\�RSFMh�GOD�]DDZDQVRZDQ\FK�Xp\WNRZQLNdZ��NW³U]\�Xļ\ZDMÅ�VSHFMDOQ\FK�ļ\ZLF�L
FKFLHOLE\�GRVWURLÇ�XVWDZLHQLD�SRG�QLH�

:�SDF]FH�]�SU]\NĂDGRZ\PL�Z\GUXNDPL�]QDMGXMH�VLÙ�WHUD]�QRZ\�SOLN
ViXpeF\�NDOLEUDFML�p\ZLF\��-HěOL�Xļ\WNRZQLN�XUXFKRPL�GUXNRZDQLH�WHJR
SOLNX��WR�V\VWHP�UR]SR]QD�JR�L�UR]SRF]QLH�NDOLEUDFMÙ��:\GUXNRZDQ\FK
]RVWDQLH�RVLHP�PRGHOL�NDOLEUDF\MQ\FK�]�U³ļQ\PL�F]DVDPL�QDěZLHWODQLD
�XVWDZLRQ\PL�SU]H]�Xļ\WNRZQLND���SR]ZDODMÅF�RFHQLÇ�Z\QLNL�L�XVWDZLÇ
QDMOHSV]\�F]DV�QDěZLHWODQLD�GOD�GDQHM�ļ\ZLF\��$UW\NXĂ�:\GUXN
NDOLEUDF\MQ\�p\ZLF\�GOD�6/�6�V]F]HJ³ĂRZR�RSLVXMÅF\�SURFHGXUÙ
]QDMG]LHV]�QD�KHOS�SUXVD�G�FRP�SO
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����3DF]ND�]�RSURJUDPRZDQLHP�VWHURZQLNDPL
8GRVWÙSQLDP\�Xļ\WNRZQLNRP�GUXNDUHN�2ULJLQDO�3UXVD�SDF]Nh�SU]\GDWQ\FK�SURJUDPdZ�L
QDU]hG]L�QD]ZDQe��'ULYHUV�DQG�$SSV���2SURJUDPRZDQLH�L�6WHURZQLNL���0RļHV]�SREUDÇ�MÅ�]H
VWURQ\�KWWSV���ZZZ�SUXVD�G�SO�VWHURZQLNL�

3DF]ND�WD�]DZLHUD�P�LQ��]DZV]H�QDMQRZV]Å�VWDELOQÅ�ZHUVMÙ�3UXVD6OLFHU�RUD]�NLOND�SU]\NĂDGRZ\FK
PRGHOL��NW³UH�PRJÅ�E\Ç�Xļ\WH�GR�SU]HWHVWRZDQLD�7ZRMHM�GUXNDUNL��'�

0RļHV]�U³ZQLHļ�SREUDÇ�3UXVD6OLFHU�Z�ZHUVMDFK�DOID�L�EHWD�]�QDV]HJR�RILFMDOQHJR�NDQDĂX�QD
*LW+XELH�SRG�DGUHVHP�KWWS���ZZZ�JLWKXE�FRP�SUXVD�G

����.RQWURORZDQLH�GUXNDUNL�SU]H]�SU]HJOcGDUNe�LQWHUQHWRZc
0RļHV]�]DU]ÅG]DÇ�VZRMÅ�GUXNDUNÅ�2ULJLQDO�3UXVD�6/�6�63(('�SU]H]�SU]HJOeGDUNh�LQWHUQHWRZe��
QDZHW�QD�XU]ÅG]HQLDFK�PRELOQ\FK��Z�VLHFL�ORNDOQHM��SU]H]�LQWHUIHMV�VLHFLRZ\�R�QD]ZLH�3UXVD�/LQN�
3R]ZDOD�RQ�QD�SU]HV\ĂDQLH�SOLN³Z��]GDOQH�XUXFKDPLDQLH�Z\GUXN³Z�L�VSUDZG]DQLH�VWDQX�GUXNDUNL
SRGF]DV�SUDF\�

3RGĂÅF]�GUXNDUNÙ�GR�VLHFL�]JRGQLH�]�UR]G]LDĂHP�����3RGfcF]HQLH�GR�VLHFL��
6SUDZGĺ�DGUHV�,3�RUD]�QD]ZÙ�Xļ\WNRZQLND�KDVĂR��=REDF]�UR]G]LDĂ���3RfcF]HQLH�6OLFHUD�]��
6/�6��JG]LH�]QDMG]LHV]�LQIRUPDFMH�R�Z\ěZLHWODQLX�DGUHVX�,3�RUD]�GDQ\FK�GR�ORJRZDQLD�
2WZ³U]�Z\EUDQÅ�SU]HJOeGDUNh�LQWHUQHWRZe�L�ZSLV]�DGUHV�,3�GUXNDUNL���

https://www.prusa3d.pl/sterowniki/
http://www.github.com/prusa3d
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����$NFHVRULD�RSFMRQDOQH
5R]ZDļ�]DNXS�NLONX�U]HF]\��NW³UH�PRJÅ�VSUDZLÇ��ļH�7ZRMH�GRěZLDGF]HQLD�]�GUXNLHP��'�EÙGÅ
EH]SLHF]QLHMV]H�L�Z\JRGQLHMV]H�

������2ULJLQDO�3UXVD�&XULQJ�DQG�:DVKLQJ�0DFKLQH���&:�6��0DV]\QD�GR�8WZDUG]DQLD�L�0\FLD�
:\GUXNL�]�ļ\ZLF\�VÅ�]D]Z\F]DM�GRěÇ�PLÙNNLH�L�OHNNR�NOHLVWH��$E\�MH�Z\F]\ěFLÇ�L�RVLÅJQÅÇ
RGSRZLHGQLH�ZĂDěFLZRěFL�SRZLHU]FKQL��PXV]e�E\f�XP\WH��Z\VXV]RQH�L�XWZDUG]RQH��7HQ�SURFHV
Z\PDJD�XP\FLD�Z\GUXNX�Z�DONRKROX�L]RSURS\ORZ\P��Z\VXV]HQLD�Xp\ZDMeF�JRUeFHJR
SRZLHWU]D�L�XWZDUG]HQLD�SU]\�Xp\FLX�lZLDWiD�89���]REDF]�UR]G]LDĂ�����6XV]HQLH�L�8WZDUG]DQLH
:\GUXNbZ�

$E\�WHQ�SURFHV�E\Ă�V]\EV]\��ĂDWZLHMV]\�L�Z\JRGQLHMV]\��]DSURMHNWRZDOLěP\�XU]cG]HQLH���Z���
QD]ZDQH�&XULQJ�DQG�:DVKLQJ�0DFKLQH��Z�VNU³FLH�&:���F]\OL�PDV]\QD�GR�XWZDUG]DQLD�L�P\FLD��
-HVW�RQD�VSU]HGDZDQD�MDNR�RVREQH�DNFHVRULXP�L�UHGXNXMH�GRěÇ�VNRPSOLNRZDQ\�L�EUXGQDZ\
SURFHV�GR�NLONX�PLQXW��:LÙFHM�LQIRUPDFML�R�W\P�XU]ÅG]HQLX�]QDMG]LHV]�Z�QDV]\P�VNOHSLH
LQWHUQHWRZ\P�QD�KWWSV���ZZZ�SUXVD�G�FRP�

������)ROLD�)(3���2U\JLQDOQD�L�]DPLHQQLN
2ULJLQDO�3UXVD�6/�6�MHVW�GRVWDUF]DQD�]�]DSDVRZÅ�IROLe�)(3��NWdUD�VWDQRZL�SU]H]URF]\VWH�GQR
]ELRUQLND�QD�p\ZLFh��3RQLHZDļ�WHQ�HOHPHQW�MHVW�HNVSORDWDF\MQ\��XQLNQLH�GHJUDGDFML�SRGF]DV
Xļ\ZDQLD���WR�RG�F]DVX�GR�F]DVX�EÙG]LH�Z\PDJDÇ�Z\PLDQ\��:�SRU³ZQDQLX�]�QLHNW³U\PL
GUXNDUNDPL��'�LQQ\FK�SURGXFHQW³Z��QLH�PXVLV]�Z\PLHQLDf�FDiHJR�]ELRUQLND��Z\VWDUF]\
Z\PLHQLÇ�IROLÙ�

https://www.prusa3d.com
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0RļHV]�]DP³ZLÇ�QRZÅ�IROLÙ�)(3�Z�QDV]\P�VNOHSLH�LQWHUQHWRZ\P�QD�KWWSV���ZZZ�SUXVD�G�FRP��
3URFHV�Z\PLDQ\�IROLL�)(3�MHVW�RSLVDQ\�Z�UR]G]LDOH������:\PLDQD�IROLL�)(3��QD�NRĄFX�WHJR
SRGUÙF]QLND�

.LOND�U]HF]\�GRW\F]cF\FK�IROLL�)(3��NWbUH�ZDUWR�PLHd�QD�XZDG]H�
1LH�PXVLV]�Xp\ZDf�Z\ieF]QLH�QDV]HM�IROLL�)(3���PDV]�VZRERGÙ�Z\ERUX�IROLL�]�LQQ\FK
VNOHS³Z�
)ROLD�)(3�MHVW�PDWHULDiHP�HNVSORDWDF\MQ\P���WR�R]QDF]D��ļH�MHM�SRZLHU]FKQLD�XQLNQLH
GHJUDGDFML�SRGF]DV�Xļ\ZDQLD��1DV]\P�FHOHP�MHVW�MHGQDN�MHM�ĂDWZD�L�QLHGURJD�Z\PLDQD�
0RļHV]�NXSLÇ�IROLÙ�)(3�Z�QDV]\P�H�VNOHSLH�
=DFKRZDM�QDMZ\pV]e�RVWURpQRlf�SRGF]DV�SRViXJLZDQLD�VLh�]ELRUQLNLHP��7U]\PDM�JR�]�GDOD
RG�RVWU\FK�RELHNW³Z��NW³UH�PRJĂ\E\�XV]NRG]LÇ�MHJR�GQR��)ROLD�)(3�QLH�SRGOHJD�JZDUDQFML�MHěOL
]RVWDĂD�SU]HELWD��]DU\VRZDQD�OXE�XV]NRG]RQD�Z�LQQ\�VSRV³E�

2F]\ZLěFLH�PRpHV]�Xp\f�IROLL�)(3�]�ZiDVQHJR�nUdGiD��3DPLÙWDM�MHGQDN��ļH�JUXERlf�IROLL�PD
ZSi\Z�QD�MDNRlf�Z\GUXNX��D�IROLH�]�QDV]HJR�VNOHSX�PDMÅ�RGSRZLHGQLH�Z\PLDU\�L�RWZRU\�SRG
ěUXE\��*UXEV]D�IROLD�EDUG]LHM�UR]SUDV]D�ěZLDWĂR��ZLÙF�Z�WDNLP�SU]\SDGNX�Z\GUXNL�PRJÅ�WUDFLÇ�QD
V]F]HJ³ĂRZRěFL��=�GUXJLHM�VWURQ\��]E\W�FLHQND�IROLD�)(3�MHVW�EDUG]LHM�QDUDļRQD�QD�XV]NRG]HQLH�

1LH�Xļ\ZDM�GRĂÅF]RQHM�PHWDORZHM�V]SDFKHONL�GR�XVXZDQLD�F]HJRNROZLHN�SU]\F]HSLRQHJR�GR�IROLL
)(3��1LH�U³E�WHJR�U³ZQLHļ�SD]QRNFLDPL��ěUXERNUÙWHP�DQL�LQQ\PL�RVWU\PL�SU]HGPLRWDPL��0RļHV]
F]\ěFLÇ�IROLÙ�)(3�DONRKROHP�L]RSURS\ORZ\P��DOWHUQDW\ZQLH�Xļ\M�FLHSĂHM�ZRG\�]�SĂ\QHP�GR�P\FLD
QDF]\Ą�
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������'RGDWNRZH�DNFHVRULD
2SFMRQDOQH�DNFHVRULD��NWbU\FK�]DNXS�ZDUWR�UR]ZDl\d�

5hF]QLNL�SDSLHURZH���GR�F]\V]F]HQLD�GUXNDUNL��RVXV]DQLD�Z\GUXN³Zŧ
$ONRKRO�L]RSURS\ORZ\���GR�P\FLD�Z\GUXN³Z
&HUDWD���DE\�]DSRELHF�UR]SU]HVWU]HQLDQLX�VLÙ�UR]ODQHM�ļ\ZLF\�L�XĂDWZLÇ�F]\V]F]HQLH
3LSHWD���GR�XVXZDQLD�ZLÙNV]\FK�NURSOL�SODP�ļ\ZLF\
0DVHF]ND���UhNDZLF]NL�RFKURQQH

����5HJXODUQD�NRQVHUZDFMD�GUXNDUNL
3RPLPR�WHJR��ļH�2ULJLQDO�3UXVD�6/�6�SRVLDGD�ZLHOH�LQWHOLJHQWQ\FK�F]XMQLN³Z�L�]RVWDĂD
]DSURMHNWRZDQD�]�P\ěOÅ�R�ĂDWZRěFL�Xļ\WNRZDQLD��WR�QDGDO�MHVW�XU]ÅG]HQLHP�L�Z\PDJD�UHJXODUQHM
NRQVHUZDFML��-HVW�NLOND�NOXF]RZ\FK�REV]DU³Z��NW³UH�Z\PDJDMÅ�XZDJL��MHěOL�FKFHV]�XWU]\PDÇ
GUXNDUNÙ�Z�GREU\P�VWDQLH�SU]H]�GĂXJL�F]DV�

������8WU]\PXM�GUXNDUNe�Z�F]\VWRiFL
.OXF]HP�GR�EH]SUREOHPRZHJR�GRěZLDGF]HQLD�]�Xļ\WNRZDQLD�MHVW�SU]HGH�ZV]\VWNLP�XWU]\PDQLH
GUXNDUNL�Z�F]\VWRlFL��Ļ\ZLFH�VÅ�SĂ\QDPL�L�ĂDWZR�PRļQD�MH�UR]ODÇ��=DZV]H��JG\�Xļ\ZDV]�GUXNDUNL�
XSHZQLM�VLh��pH�QLJG]LH�QLH�SR]RVWDZLDV]�NURSOL�OXE�SODP�]�p\ZLF\��3Ă\QQD�ļ\ZLFD�]HVWDOL�VLÙ
QDZHW�Z�ěZLHWOH�VĂRQHF]Q\P��FR�VSUDZL��ļH�EÙG]LH�]QDF]QLH�WUXGQLHMV]D�GR�XVXQLÙFLD��QLļ�Z�IRUPLH
SĂ\QQHM�

3RGF]DV�Z\FLÅJDQLD�SODWIRUP\�URERF]HM���]GHMPRZDQLD�Z\GUXN³Z�XZDļDM��DE\�QLH�UR]ODÇ�ļ\ZLF\
QD�GUXNDUNÙ��=DZV]H�WU]\PDM�UhF]QLNL�SDSLHURZH�RERN�GUXNDUNL��DE\�QDW\FKPLDVW�]HWU]Hf
NURSOH�SODP\�]�p\ZLF\��$E\�HIHNW\ZQLHM�MH�XVXZDÇ��Xļ\M�PDWHULDĂX�UÙF]QLND�QDVLÅNQLÙWHJR
DONRKROHP�L]RSURS\ORZ\P��'OD�EDUG]LHM�ZUDļOLZ\FK�SRZLHU]FKQL��QS��Z\ěZLHWODF]D��Xļ\M�PLHV]DQNL
ZRG\�L�ěURGND�GR�P\FLD�QDF]\Ą�

'REUÅ�PHWRGÅ�MHVW�SRGiRpHQLH�FHUDW\�SRG�GUXNDUNh�GOD�ĂDWZLHMV]HJR�F]\V]F]HQLD��-HGQDNļH
]DFKRZDM�RVWURļQRěÇ���FHUDWD�QLH�PRpH�EORNRZDf�ZHQW\ODWRUD�]QDMGXMÅFHJR�VLÙ�QD�VSRG]LH
GUXNDUNL�

1LH�Xp\ZDM�DFHWRQX��,3$�DQL�DONRKROX�HW\ORZHJR�GR�F]\V]F]HQLD�SRNU\Z\�
3RNU\ZD�MHVW�Z\NRQDQD�]H�V]NĂD�DNU\ORZHJR�L�MHVW�SRNU\WD�SRZĂRNÅ�EORNXMÅFÅ�GRVWÙS�ěZLDWĂD�89
GR�NRPRU\��0RļHV]�F]\ěFLÇ�MÅ�VWDQGDUGRZ\PL�SURGXNWDPL�GR�F]\V]F]HQLD�V]\E��1LH�Xļ\ZDM
DFHWRQX��,3$�L�DONRKROL�WHFKQLF]Q\FK���XV]NRG]Å�RQH�V]NĂR�DNU\ORZH�



��

������8WU]\PDQLH�IROLL�)(3���]ELRUQLND
'REUÅ�SUDNW\NÅ�MHVW�RSU³ļQLDQLH�]ELRUQLND�]�ļ\ZLF\�SR�NDļG\P�Z\GUXNX���PRJÅ�]QDMGRZDÇ�VLÙ�Z
QLP�XWZDUG]RQH��QLHZLGRF]QH�GURELQNL�ļ\ZLF\��NW³UH�PRJĂ\E\�XV]NRG]LÇ�IROLÙ�)(3�SU]\�NROHMQ\
Z\GUXNX��8ļ\M�OHMND��DE\�SU]HODÇ�ļ\ZLFÙ�GR�LQQHJR�SRMHPQLND��8ļ\M�QRZHJR��DE\�QLH�SRPLHV]DÇ
Xļ\ZDQHM�ļ\ZLF\�]H�ěZLHļÅ�

3U]\MU]\M�VLh�]ELRUQLNRZL�QD�p\ZLFh�SU]HG�L�SR�NDpG\P�Z\GUXNX��=ZU³Ç�XZDJÙ�QD�U\V\�
ZJQLHFHQLD�L�G]LXU\��-HěOL�IROLD�)(3�MHVW�XV]NRG]RQD��WR�Z\PLHĄ�MÅ�QDW\FKPLDVW��DE\�XQLNQÅÇ�U\]\ND
UR]ODQLD�ļ\ZLF\�

-HěOL�IROLD�)(3�PD�V]DUDZ\�QDORW��WR�PRļHV]�SU]\ZU³FLÇ�MHM�SLHUZRWQ\�Z\JOÅG�SRSU]H]�XP\FLH�MHM�Z
FLHSĂHM�ZRG]LH�]�RGURELQÅ�SĂ\QX�GR�P\FLD�QDF]\Ą��OXE�QDZHW�]Z\NĂHJR�P\GĂD��SU]HG�NROHMQ\P
Z\GUXNLHP��1LH�GUXNXM�]�EUXGQÅ�OXE�XV]NRG]RQÅ�IROLÅ�)(3��SRQLHZDļ�ZSĂ\QLH�WR�QHJDW\ZQLH�QD
MDNRěÇ�Z\GUXNX��0RļH�QDZHW�VSRZRGRZDÇ�XV]NRG]HQLH�GUXNDUNL�

:�QDV]HM�%D]LH�:LHG]\�SRG�DGUHVHP�KWWSV���KHOS�SUXVD�G�FRP�SO�]QDMG]LHV]�LQVWUXNFMÙ�Z\PLDQ\
IROLL�)(3�

������&]\V]F]HQLH�]ELRUQLND�L�IROLL�)(3
:V]HONLH�XWZDUG]RQH�NDZDĂNL�ļ\ZLF\�SR]RVWDZLRQH�Z�]ELRUQLNX�SR�Z\GUXNX�PRJÅ�SRZRGRZDÇ
QLHXGDQH�Z\GUXNL��G]LXU\��EUDNXMÅFD�JHRPHWULD���D�QDZHW�XV]NRG]HQLH�Z\ěZLHWODF]D��)LUPZDUH�Z
ZHUVML�������ZSURZDG]D�IXQNFMÙ�F]\V]F]HQLD�]ELRUQLND�Z�SRV]XNLZDQLX�XWZDUG]RQ\FK�IUDJPHQW³Z
OXE�LQQ\FK�]DQLHF]\V]F]HĄ�SR]RVWDZLRQ\FK�QD�GQLH�

']LDĂD�WR�Z�WHQ�VSRV³E��ļH�SRMHG\QF]D�ZDUVWZD�FDĂHM�SU]HVWU]HQL�URERF]HM�MHVW�XWZDUG]DQD
MHGQRF]HěQLH��Z\FKZ\WXMÅF�ZV]HONLH�VWDĂH�HOHPHQW\��NW³UH�PRJĂ\�VSDěÇ�QD�GQR�]ELRUQLND�
1DVWÙSQLH�PRļQD�MÅ�ĂDWZR�XVXQÅÇ�]D�SRPRFÅ�DGDSWHUD�F]\V]F]ÅFHJR�XPLHV]F]RQHJR�Z�]ELRUQLNX
SU]HG�XUXFKRPLHQLHP�SURFHGXU\�F]\V]F]HQLD�

=DOHFDP\�SU]HSURZDG]HQLH�SURFHGXU\�F]\V]F]HQLD�SU]HG�NDļG\P�Z\GUXNLHP��FK\ED�ļH�ļ\ZLFD
]RVWDĂD�SU]HG�FKZLOÅ�Z\PLHQLRQD�L�]ELRUQLN�]RVWDĂ�Z\F]\V]F]RQ\�UÙF]QLH�

=DF]\QDMÅF�RG�ILUPZDUH��������ZSURZDG]DP\�QRZÅ�IXQNFMÙ�R�QD]ZLH��&]\V]F]HQLH�]ELRUQLND
ļ\ZLF\��RUD]�VSHFMDOQ\�DGDSWHU��NW³U\�PRļHV]�SREUDÇ�]�3ULQWDEOHV�FRP�L�Z\GUXNRZDÇ��)XQNFMÙ�WÙ
PRļQD�]QDOHĺÇ�Z�PHQX�/&'���6WHURZDQLH���&]\V]F]HQLH�]ELRUQLND�



��

3URFHGXUD�F]\V]F]HQLD�]ELRUQLND�QD�ļ\ZLFÙ�]RVWDĂD�RSLVDQD�Z
SU]HZRGQLNX�NURN�SR�NURNX�Z�QDV]HM�LQWHUQHWRZHM�%D]LH�:LHG]\�
2GZLHGĺ�VWURQÙ�KWWSV���SUXVD�LR�VO�V�UHVLQ�WDQN�FOHDQLQJ�OXE�]HVNDQXM
NRG�45�SR�OHZHM�VWURQLH��DE\�Z\ěZLHWOLÇ�V]F]HJ³ĂRZ\�SU]HZRGQLN�

�

������8WU]\PDQLH�SODWIRUP\�URERF]HM
3ODWIRUPD�SRZLQQD�E\f�GRNiDGQLH�Z\F]\V]F]RQD�SR�NDpG\P�Z\GUXNX���QD�SODWIRUPLH
]D]Z\F]DM�]RVWDQLH�WURFKÙ�ļ\ZLF\��8ļ\M�UÙF]QLND�SDSLHURZHJR�OXE�V]SDFKHONL��DE\�Z\WU]HÇ
SODWIRUPÙ�GR�F]\VWD��QDVWÙSQLH�RGNUÙÇ�MÅ�L�Z\FLÅJQLM�ZUD]�]�Z\GUXNLHP�
3R�ěFLÅJQLÙFLX�Z\GUXNX�]�SODWIRUP\��Xp\M�DONRKROX�L]RSURS\ORZHJR�L�UhF]QLNdZ�SDSLHURZ\FK�
DE\�GRNiDGQLH�Me�Z\F]\lFLf��3R]RVWDZLHQLH�SĂ\QQHM�ļ\ZLF\�QD�SODWIRUPLH�SU]H]�GĂXļV]\�F]DV
PRļH�SURZDG]LÇ�GR�MHM�XWZDUG]HQLD�

�

3R�]GMÙFLX�Z\GUXNX�Xļ\M�PHWDORZHM�V]SDFKHONL��DE\�]HVNUREDÇ�UHV]WNL�ļ\ZLF\�L�Z\WU]\M�VS³G�GR
F]\VWD�UÙF]QLNLHP�SDSLHURZ\P���XSHZQLM�VLÙ��ļH�SODWIRUPD�MHVW�F]\VWD�L�EĂ\V]F]ÅFD�SU]HG
UR]SRF]ÙFLHP�NROHMQHJR�Z\GUXNX��:V]HONLH�SR]RVWDĂRěFL�QD�SODWIRUPLH��NDZDĂNL�SRGS³U�
SRGNĂDGNL��PRJÅ�XV]NRG]LÇ�GQR�]ELRUQLND�OXE�QDZHW�Z\ěZLHWODF]��5\V\�QD�SODWIRUPLH�URERF]HM�QLH
ZSĂ\QÅ�QD�MDNRěÇ�Z\GUXNX�

:\VXV]�GRNiDGQLH�SODWIRUPh�SR�Z\F]\V]F]HQLX�MHM�SU]\�SRPRF\�DONRKROX�L]RSURS\ORZHJR�

������.RQVHUZDFMD�HNUDQX�QDiZLHWODMcFHJR
8p\M�ZLOJRWQHM�lFLHUHF]NL�OXE�VSUD\X�GR�F]\V]F]HQLD�/&'��DE\�XWU]\PDf�V]NiR���Z\lZLHWODF]
/&'�Z�F]\VWRlFL��1LH�Xļ\ZDM�WZDUG\FK�PDWHULDĂ³Z��WDNLFK�MDN�QS��SDSLHU�ěFLHUQ\��OXE�QLVNLHM
MDNRěFL�UÙF]QLN³Z�SDSLHURZ\FK��LQDF]HM�PRļHV]�SRU\VRZDÇ�SRZLHU]FKQLÙ��3U]HG�UR]SRF]hFLHP
GUXNRZDQLD�XSHZQLM�VLh��pH�Z\lZLHWODF]�MHVW�F]\VW\�L�QLH�PD�QD�QLP�VPXJ��SODP��U\V�L�SÙNQLÙÇ�

1LH�Xļ\ZDM�RVWU\FK�QDU]ÙG]L��MDN�PHWDORZH�V]SDFKHONL��QRļH��SĂDVNLH�ěUXERNUÙW\�LWS��GR�XVXZDQLD
]DEUXG]HĄ�OXE�ļ\ZLF\�]H�V]NĂD�RFKURQQHJR��=DPLDVW�WHJR�Xļ\M�DONRKROX�L]RSURS\ORZHJR�OXE
SĂ\QX�GR�P\FLD�QDF]\Ą�Z�SRĂÅF]HQLX�]�PLÙNNLP�UÙF]QLNLHP�SDSLHURZ\P��3R]ZROL�WR�XQLNQÅÇ
]DU\VRZDĄ�Z\ěZLHWODF]D�
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������3RNU\ZD�DNU\ORZD
3RNU\ZD�PD�WU]\�SRGVWDZRZH�IXQNFMH��FKURQL�GUXNRZDQ\�PRGHO�SU]HG�SRWHQFMDOQ\P
XV]NRG]HQLHP��XWU]\PXMH�RSDU\�ļ\ZLF\�ZHZQÅWU]�L�EORNXMH�]QDF]Qe�F]hlf�lZLDWiD
XOWUDILROHWRZHJR�SU]HG�GRVWDQLHP�VLÙ�GR�ZQÙWU]D�NRPRU\��2VWDWQLD�FHFKD�MHVW�V]F]HJ³OQLH�ZDļQD
��MHěOL�]RVWDZLV]�ļ\ZLFÙ�Z�]ELRUQLNX�L�]RVWDZLV]�RWZDUWÅ�SRNU\ZÙ��WR�PRpH�RQD�V]\ENR
VWZDUGQLHf��Z�]DOHļQRěFL�RG�RWRF]HQLD�

3RNU\ZD�QLH�]DWU]\PD������ěZLDWĂD�89���QLH�VWDZLDM�GUXNDUNL��'�RERN�RNQD��SRQLHZDļ�ěZLDWĂR
VĂRQHF]QH�PRļH�XWZDUG]LÇ�ļ\ZLFÙ�]QDMGXMÅFÅ�VLÙ�Z�]ELRUQLNX�

2]QDF]D�WR�U³ZQLHļ��pH�F]XMQLN�RWZDUFLD�SRNU\Z\�QLH�SRZLQLHQ�E\f�Z\ieF]DQ\��2EVHUZRZDQLH
GUXNX�PRļH�E\Ç�NXV]ÅFH��DOH�GOD�OHSV]\FK�UH]XOWDW³Z�L�ZLÙNV]HJR�EH]SLHF]HĄVWZD��XWU]\PXM
SRNU\ZÙ�]DPNQLÙWÅ�SRGF]DV�SUDF\��2F]\ZLěFLH�PRļHV]�MÅ�RWZRU]\Ç�GOD�V]\ENLHJR�VSUDZG]HQLD�L
]DPNQÅÇ�

1LH�XUXFKDPLDM�GUXNDUNL�]H�]GMÙW\PL�GROQ\PL�SDQHODPL�REXGRZ\�OXE�EH]�LQQ\FK�F]ÙěFL��2EXGRZD
SRPDJD�]DFKRZDÇ�ěZLDWĂR�89�ZHZQÅWU]�

0RļHV]�P\Ç�SRNU\ZÙ�SĂ\QHP�GR�P\FLD�V]\E��1LH�P\M�MHM�DONRKROHP�L]RSURS\ORZ\P��HW\ORZ\P
DQL�DFHWRQHP��1LH�Xļ\ZDM�WZDUG\FK�PDWHULDĂ³Z�GR�MHM�Z\FLHUDQLD��QS��SDSLHUX�ěFLHUQHJR�
WZDUG\FK�JÅEHN��

������hZLDWfR�89�L�SRWHQFMDOQH�]DJURlHQLH�GOD�]GURZLD
2F]\�Ve�EDUG]R�ZUDpOLZH�QD�lZLDWiR�L�SURPLHQLRZDQLH�89��SRQLHZDļ�URJ³ZND�ZFKĂDQLD�MHJR
GXļH�LORěFL��:\VWDZLDQLH�URJ³ZNL�QD�SU]HGĂXļRQH�G]LDĂDQLH�ěZLDWĂD�XOWUDILROHWRZHJR�PRļH
SURZDG]LÇ�GR�MHM�XV]NRG]HQLD��]Z\URGQLHQLD�SODPNL�ļ³ĂWHM�OXE�]DÇP\���ZV]\VWNLH�WH�VFKRU]HQLD
SURZDG]Å�GR�ěOHSRW\�

'ODWHJR�2ULJLQDO�3UXVD�6/�6�]RVWDĂD�]DSURMHNWRZDQD�WDN��DE\�]DWU]\PDÇ�ěZLDWĂR�89�Z�ěURGNX��FR
R]QDF]D��ļH�SU]HVWU]HJDMÅF�LQVWUXNFML��SRGF]DV�QRUPDOQHJR�Xļ\WNRZDQLD�QLH�QDUDļDV]�VLÙ�QD�U\]\NR
]ZLÅ]DQH�]�SURPLHQLRZDQLHP�89�

1,(�3$75=�%(=32Ě5('1,2�:�Ě:,$7ā2�89�,�1,(�'58.8-�=(�='-Ø7Ä�32.5<:Ä��-HěOL
FKFHV]�VSUDZG]LÇ�G]LDĂDQLH�SDQHOX�89�/('��WR�SRSDWU]�QD�QLHJR�SU]H]�VZ³M�WHOHIRQ�]�ZĂÅF]RQÅ
DSOLNDFMÅ�DSDUDWX�OXE�]U³E�]GMÙFLH�WDN��DE\�QLH�SDWU]HÇ�EH]SRěUHGQLR�Z�ěZLDWĂR�XOWUDILROHWRZH�

������&]\V]F]HQLH�ZHQW\ODWRUbZ�]�NXU]X
'REU\P�QDZ\NLHP�MHVW�F]\V]F]HQLH�ZHQW\ODWRUdZ�RG�F]DVX�GR�F]DVX��]ZĂDV]F]D��MHěOL�PDV]�Z
GRPX�]ZLHU]ÙWD��&]DV�RG�F]\V]F]HQLD�GR�F]\V]F]HQLD�]DOHļ\�RG�ěURGRZLVND��Z�NW³U\P�Xļ\ZDV]
6/�6��*HQHUDOQLH��GREU]H�MHVW�SU]HMU]Hf�GUXNDUNh�FR�����W\JRGQL��:�ěURGNX�GUXNDUNL�]QDMGXMÅ�VLÙ
WU]\�ZHQW\ODWRU\��'RVWÙS�GR�ERF]QHJR�ZHQW\ODWRUD�]DSHZQLD�RGNUÙFHQLH�JĂ³ZQHM�SRNU\Z\�NRUSXVX�

1DMSLHUZ�Z\ieF]�GUXNDUNh�L�RGĂÅF]�SU]HZ³G�]DVLODMÅF\��2GQDMGĺ�RVLHP�ěUXE�XPLHV]F]RQ\FK�QD
ERF]Q\FK�SDQHODFK��SR�F]WHU\�QD�VWURQÙ��L�RGNUÙÇ�MH�NOXF]HP�LQEXVRZ\P��1DVWÙSQLH�RVWURļQLH
Z\VXĄ�SRNU\ZÙ�NRUSXVX��=DFKRZDM�RVWURpQRlf��DE\�QLH�XV]NRG]Lf�pDGQHJR�]�SU]HZRGdZ
LGeF\FK�GR�ZieF]QLND��7H�F]\QQRěFL�]DSHZQLÅ�&L�OHSV]\�GRVWÙS�GR�GZ³FK�ZHQW\ODWRU³Z��8ļ\M
VSUÙļRQHJR�SRZLHWU]D��DE\�RVWURļQLH�MH�SU]HGPXFKDÇ�



��

7U]HFL�ZHQW\ODWRU�MHVW�XPLHV]F]RQ\�Z�W\OQHM�F]ÙěFL�GUXNDUNL��2GQDMGĺ�GZLH�ěUXE\�PRFXMÅFH�PDĂÅ
SRNU\ZÙ�L�RGNUÙÇ�MH��2WZ³U]�SRNU\ZÙ�L�SU]HGPXFKDM�ZHQW\ODWRU�VSUÙļRQ\P�SRZLHWU]HP�

1LH�GPXFKDM�VSUhpRQ\P�SRZLHWU]HP�Z�REUDFDMeF\�VLh�ZHQW\ODWRU�

3RG�HNUDQHP�L�UHIOHNWRUHP�PRļH�VLÙ�U³ZQLHļ�]ELHUDÇ�NXU]��0RļHV]�RVWURļQLH�Z\F]\ěFLÇ�WH�F]ÙěFL
SU]\�Xļ\FLX�VSUÙļRQHJR�SRZLHWU]D��1DMSLHUZ�RGNUÙÇ�RVLHP�ěUXE�PRFXMÅF\FK�Z\ěZLHWODF]�
QDVWÙSQLH�Z\FLeJQLM�JR�SRZROL�L�RVWURpQLH���]ZU³Ç�V]F]HJ³OQÅ�XZDJÙ�QD�SU]HZRG\��1DNLHUXM
VWUXPLHĄ�VSUÙļRQHJR�SRZLHWU]D�]�RGOHJĂRěFL�RN�����FP��DE\�GHOLNDWQLH�]GPXFKQÅÇ�NXU]��1LH
Xp\ZDM�RVWU\FK�DQL�WZDUG\FK�QDU]hG]L�SU]HGPLRWdZ�

������:\PLDQD�ILOWUD�ZeJORZHJR
2G�F]DVX�GR�F]DVX�VSUDZGĺ�NRQG\FMÙ�ILOWUD�ZÙJORZHJR��)LOWU�ZhJORZ\�MHVW�XPLHV]F]RQ\�]�W\iX
GUXNDUNL��SRG�PDi\PL�GU]ZLF]NDPL��8ļ\M�NOXF]D�LQEXVRZHJR��DE\�RGNUÙFLÇ���ěUXENL��2WZ³U]
GU]ZLF]NL�L�Z\FLÅJQLM�ILOWU��6SUDZGĺ��F]\�MHVW�Z�GREU\P�VWDQLH�L�Z\PLHĄ�JR��MHěOL�WDN�QLH�MHVW�

�������2EVfXJD�NROXPQ\
.ROXPQD��Rě�=�]H�ěUXEÅ�NXORZÅ�L�ZVSRUQLNLHP��QLH�Z\PDJD�SUDZLH�ļDGQHM�REVĂXJL��-HěOL�GUXNDUND
]DF]QLH�Z\GDZDÇ�QLHFKFLDQH�GĺZLÙNL�SU]\�SRGQRV]HQLX�L�RSXV]F]DQLX�SODWIRUP\��WR�QDidp
RGURELQh�VPDUX�QD�ěUXEÙ�NXORZÅ���NDļG\�GREU\�MDNRěFLRZR�VPDU�VLÙ�QDGD�

�������8WU]\PDQLH�PHFKDQL]PX�SU]HFK\fX
.OXF]�GR�GĂXJLHM�L�JĂDGNLHM�SUDF\�SU]HFK\ODQHM�SODWIRUP\�]H�]ELRUQLNLHP�MHVW�SURVW\��XWU]\PXM�Me�WDN
F]\VWe��MDN�WR�PRpOLZH��5R]ZDļ�]DNXS�SODVWLNRZHM�WDFNL�RFKURQQHM��DNFHVRULXP�RSFMRQDOQH���DE\
Xļ\ZDÇ�MHM�]DZV]H��JG\�SRVĂXJXMHV]�VLÙ�ļ\ZLFÅ�OXE�SODWIRUPÅ�URERF]Å�]�Z\GUXNLHP��2FKURQL�RQD
PHFKDQL]P�SU]HFK\ĂX�SU]HG�REODQLHP�JR�ļ\ZLFÅ�



��

����5R]ZLc]\ZDQLH�SUREOHPbZ�VSU]eWRZ\FK
,QIRUPXMHP\��ļH�V]F]HJ³ĂRZH�DUW\NXĂ\�GRW��UR]ZLÅ]\ZDQLD�SUREOHP³Z�VSU]ÙWRZ\FK�EÙGÅ�GRVWÙSQH
W\ONR�RQOLQH��SRG�DGUHVHP�KWWSV���KHOS�SUXVD�G�FRP�SO�

������:\PLDQD�IROLL�)(3���GQD�]ELRUQLND
)ROLD�)(3�VĂXļÅFD�]D�GQR�]ELRUQLND�QD�ļ\ZLFÙ�MHVW�PDWHULDiHP�HNVSORDWDF\MQ\P��2]QDF]D�WR��ļH
EÙG]LH�XOHJDÇ�]Xļ\FLX�]�F]DVHP���MHVW�WR�QRUPDOQH�]DFKRZDQLH��)ROLD�)(3�Xļ\ZDQD�Z�6/�6�QLH
MHVW�]DVWU]HļRQD��FR�R]QDF]D��ļH�PRļHV]�MÅ�NXSLÇ�JG]LHNROZLHN�FKFHV]��:�WDNLP�SU]\SDGNX�PXVLV]
MHG\QLH�SU]\JRWRZDÇ�V]DEORQ�GR�Z\FLÙFLD�RWZRU³Z�QD�ěUXE\��NW³U\�PRļHV]�SREUDÇ�]�QDV]HM�VWURQ\�]
SURMHNWHP�2ULJLQDO�3UXVD�6/��QD�JLWKXE�FRP�SUXVD�G��0RļHV]�RF]\ZLěFLH�NXSLÇ�MÅ�U³ZQLHļ�Z
QDV]\P�VNOHSLH�LQWHUQHWRZ\P�



3URFHV�Z\PLDQ\�IROLL�)(3�MHVW�RSLVDQ\�Z�QDV]HM�ED]LH�ZLHG]\��KWWSV���KHOS�SUXVD�G�FRP�

(NVWUHPDOQ\�SU]\SDGHN�XV]NRG]HQLD�IROLL�)(3

6NDOLEUXM�GUXNDUNe�SR�Z\PLDQLH�IROLL�)(3�

������:\PLDQD�Z\iZLHWODF]D�GUXNX
:\ěZLHWODF]�GUXNX��QDěZLHWODMÅF\��MHVW�HOHPHQWHP�HNVSORDWDF\MQ\P�L�]Xļ\ZD�VLÙ�ZUD]�]
Xļ\WNRZDQLHP��:\UDnQH�DUWHIDNW\�QD�Z\GUXNDFK��QS��EUDNXMÅFH�HOHPHQW\��ļ\ZLFD�ORVRZR
XWZDUG]RQD�Z�U³ļQ\FK�PLHMVFDFK�Z�]ELRUQLNX��]D]Z\F]DM�R]QDF]DMÅ�NRQLHF]QRlf�Z\PLDQ\
PRGXiX�/&'��=DQLP�WR�]URELV]��XSHZQLM�VLÙ��ļH�]QDV]�SURFHGXUh�UR]ZLe]\ZDQLD�SUREOHPdZ
RSLVDQÅ�Z�W\P��3RGUÙF]QLNX���DE\�XSHZQLÇ�VLÙ��ļH�SUREOHP�QLH�OHļ\�JG]LHě�LQG]LHM��PRļH�WR�E\Ç�QS�
]DEUXG]RQD�IROLD�)(3��QLHZĂDěFLZLH�VNDOLEURZDQD�GUXNDUND�L�LQQH���0RļHV]�]DP³ZLÇ�QRZ\
Z\ěZLHWODF]�Z�QDV]\P�VNOHSLH�LQWHUQHWRZ\P�QD�KWWSV���ZZZ�SUXVD�G�FRP���XSHZQLM�VLÙ��ļH
MHVWHě�]DORJRZDQ\��DE\�ZLG]LHf�VHNFMh�F]hlFL�]DPLHQQ\FK�



��

3R�RWU]\PDQLX�QRZHJR�Z\ěZLHWODF]D�SU]HMGĺ�QD�KHOS�SUXVD�G�FRP�SO��JG]LH�]QDMG]LHV]�LQVWUXNFMÙ
Z\PLDQ\��2ULJLQDO�3UXVD�6/�6���8ļ\ZDQLH�GUXNDUNL���:\PLDQD�Z\ěZLHWODF]D�GUXNX��

������5R]ODQD�l\ZLFD
=DZV]H�]DFKRZDM�RVWURpQRlf�SU]\�SRViXJLZDQLX�VLh�Si\QQe�p\ZLFe��-HěOL�GRVWDQLH�VLÙ�GR�ěURGND
GUXNDUNL��QS��SU]H]�SRFK\ODQÅ�SODWIRUPÙ���WR�QDW\FKPLDVW�Z\ieF]�GUXNDUNh�L�RGieF]�SU]HZdG
]DVLODMeF\�

=QDMGĺ�RVLHP�ěUXE�QD�REXGRZLH�GUXNDUNL��SR�F]WHU\�QD�VWURQÙ���RGNUÙÇ�MH�L�]GHMPLM�PHWDORZH
SRNU\Z\�NRUSXVX��2FHĄ�VNDOÙ�SUREOHPX��MHěOL�Z�ěURGNX�MHVW�W\ONR�NLOND�NURSOL��WR�EDUG]R
SUDZGRSRGREQH��ļH�UHV]WD�]DWU]\PDĂD�VLÙ�QD�PHFKDQL]PLH�SRFK\ODQLD�]ELRUQLND��:\WU]\M�MH
GRNĂDGQLH�L�XSHZQLM�VLÙ��ļH�QLH�PD�LFK�Z�LQQ\FK�PLHMVFDFK��1DVWÙSQLH�]DPRQWXM�SRNU\Z\�L�VSUDZGĺ�
F]\�ZV]\VWNR�G]LDĂD�

:�SU]\SDGNX�SRZDpQHJR�]DODQLD��QS��Si\W\�JidZQHM���SR]RVWDZ�GUXNDUNh�Z\ieF]RQe�L
VNRQWDNWXM�VLh�]�QDV]\P�ZVSDUFLHP�WHFKQLF]Q\P�

����5R]ZLc]\ZDQLH�SUREOHPbZ�]�MDNRhFLc�GUXNX
'UXNXMÅF�QD�GUXNDUNDFK�6/$�PRļHV]�QDSRWNDÇ�NLOND�SUREOHP³Z�]�MDNRěFLÅ�Z\GUXN³Z��7D�VHNFMD
SRPRļH�&L�MH�UR]SR]QDZDÇ�L�UR]ZLÅ]\ZDÇ�

������8VXZDQLH�RELHNWX�SU]\NOHMRQHJR�GR�GQD�]ELRUQLND
-HěOL�SLHUZV]D�ZDUVWZD�QLH�SU]\NOHLĂD�VLÙ�GR�SODWIRUP\�URERF]HM��WR�]RVWDiD�QD�GQLH�]ELRUQLND��1LH
ZDļQH�MDN�GXļD�MHVW��PDP\�V]\ENL�L�EH]SLHF]Q\�VSRV³E��NW³U\�SRPRļH�&L�RGNOHLÇ�MÅ�RG�IROLL�)(3�EH]
MHM�XV]NDG]DQLD�

2GNUÙÇ�]ELRUQLN�QD�ļ\ZLFÙ�L�]GHMPLM�JR��
:Hĺ�SXVW\�SRMHPQLN�L�ZĂ³ļ�GRĂÅF]RQ\�OHMHN�]�ILOWUHP�ZH�ZOHZ��
-HGHQ�]�QDURļQLN³Z�]ELRUQLND�PD�LQQ\�NV]WDĂW���WHM�VWURQ\�Xļ\M�GR�SU]HODQLD�ļ\ZLF\�]H�]ELRUQLND��
GR�LQQHJR�SRMHPQLND��:OHZDM�ļ\ZLFÙ�]DZV]H�GR�LQQHJR�SRMHPQLND���QLH�PLHV]DM�MHM�]
QLHXļ\ZDQÅ�ļ\ZLFÅ��]ZĂDV]F]D�Z�SU]\SDGNX�QLHXGDQHJR�Z\GUXNX�
:\WU]\M�]ELRUQLN�GR�VXFKD�PLÙNNLP�UÙF]QLNLHP�SDSLHURZ\P��:DUVWZD��NW³UD�SU]\ZDUĂD�GR�GQD��
SRZLQQD�E\Ç�ZLGRF]QD�
7U]\PDM�]ELRUQLN�SR]LRPR�L�Xp\ZDMeF�RSXV]HN�SDOFdZ�QDFLlQLM�RG�GRiX�QD�IROLh�)(3��3R]ZROL��
WR�RGNOHLÇ�ZDUVWZÙ�RG�GQD��1LH�Xļ\ZDM�]E\W�GXļHM�VLĂ\�L�QLH�U³E�WHJR�SD]QRNFLDPL��-HěOL�ZDUVWZD
MHVW�ZLÙNV]D��WR�]DF]QLM�RG�NUDZÙG]L�L�RGNOHMDM�MÅ�UXFKHP�RNUÙļQ\P��2GNOHMDQLX�ZDUVWZ\�]�IROLL
)(3�]D]Z\F]DM�WRZDU]\V]\�GĺZLÙN���R]QDF]D�RQ��ļH�URELV]�WR�VNXWHF]QLH�

3R�XVXQLÙFLX�SU]\NOHMRQHM�ZDUVWZ\�Z\F]\ěÇ�GUXNDUNÙ�RUD]�]ELRUQLN�L�VSU³EXM�Z\GUXNRZDÇ�NW³U\ě�]
PRGHOL�SU]\NĂDGRZ\FK��-HěOL�Z\GUXN�]Q³Z�VLÙ�QLH�SRZLHG]LH��WR�SRZWdU]�SURFHGXUh�NDOLEUDFML�
1DMF]ÙVWV]Å�SU]\F]\QÅ�SUREOHP³Z�MHVW�QLHZĂDěFLZ\�RGVWÙS�SODWIRUP\�URERF]HM�RG�GQD�]ELRUQLND�

������3LHUZV]D�ZDUVWZD�QLH�WU]\PD�VLe��EUDN�DGKH]ML�
-HěOL�SRGF]DV�GUXNRZDQLD�]DXZDļ\V]��ļH�QD�SODWIRUPLH�URERF]HM�QLH�SRMDZLD�VLÙ�ļDGHQ�Z\GUXN��WR
]D]Z\F]DM�R]QDF]D�WR��ļH�SLHUZV]D�ZDUVWZD�QLH�SU]\NOHLiD�VLh��OXE�Z\GUXN�RGNOHLĂ�VLÙ�Z�WUDNFLH�
6SU³EXM�Z\GUXNRZDÇ�PRGHO�SU]\NĂDGRZ\��SRFLÙW\�ZF]HěQLHM���DE\�Z\NOXF]\Ç�SUREOHP\�]�FLÙFLHP�



��

,VWQLHMH�ZLHOH�SRZRG³Z��GOD�NW³U\FK�SLHUZV]D�ZDUVWZD�QLH�SU]\NOHMD�VLÙ�GR�SODWIRUP\�URERF]HM�

D��3ODWIRUPD�URERF]D�QLH�MHVW�RGSRZLHGQLR�SU]\PRFRZDQD

3ODWIRUPD�URERF]D�QLH�MHVW�SUDZLGĂRZR�SU]\PRFRZDQD��8SHZQLM�VLÙ��ļH�F]DUQH�SRNUhWiR�QD
ZVSRUQLNX�MHVW�GREU]H�GRNUhFRQH��/XĺQD�SODWIRUPD�URERF]D�QLH�MHVW�Z�VWDQLH�]DWU]\PDÇ�VLÙ�Z
RGSRZLHGQLHM�SR]\FML��D�SLHUZV]D�ZDUVWZD�QLH�SU]\NOHL�VLÙ�

5R]ZLe]DQLH��'RNUÙÇ�F]DUQH�SRNUÙWĂR�QDG�SODWIRUPÅ�

E��'QR�]ELRUQLND�MHVW�]DPJORQH�EUXGQH

=DQLP�ZOHMHV]�ļ\ZLFÙ�GR�]ELRUQLND��XSHZQLM�VLÙ��ļH�MHJR�GQR��IROLD�)(3��MHVW�FDĂNRZLFLH�SU]HMU]\VWH�
=DPJORQD��EUXGQD�OXE�XV]NRG]RQD�IROLD�)(3�EhG]LH�PLDiD�QHJDW\ZQ\�ZSi\Z�QD�MDNRlf
Z\GUXNX�D�QDZHW�PRļH�EORNRZDÇ�ěZLDWĂR�89�Z�VWRSQLX��NW³U\�XQLHPRļOLZL�ļ\ZLF\�]HVWDOHQLH�VLÙ�

5R]ZLe]DQLH��:\F]\ěÇ�IROLÙ�)(3�Xļ\ZDMÅF�FLHSĂHM�ZRG\�]�RGURELQÅ�SĂ\QX�GR�P\FLD�QDF]\Ą�L
Z\WU]\M�GR�VXFKD�PLÙNNLP�UÙF]QLNLHP�SDSLHURZ\P��1LVNLHM�MDNRěFL��WZDUG\��UÙF]QLN�SDSLHURZ\
PRļH�]RVWDZLÇ�U\V\�QD�SRZLHU]FKQL�

F��1LHSUDZLGiRZH�XVWDZLHQLD�FLhFLD

.LOND�U]HF]\�PRļH�E\Ç�XVWDZLRQ\FK�QLH�WDN�SRGF]DV�FLÙFLD���QLHZĂDěFLZH�F]DV\�QDěZLHWODQLD��]ĂH
XVWDZLHQLH�PRGHOX�OXE�EUDN�SRGS³U�

8SHZQLM�VLÙ��ļH�PDV]�XVWDZLRQH�]DOHFDQH�F]DV\�QDlZLHWODQLD�GOD�ļ\ZLF\��NW³UHM�Xļ\ZDV]�
3U]HWHVWRZDOLěP\�SRQDG�VHWNÙ�U³ļQ\FK�ļ\ZLF�L�FLÅJOH�VSUDZG]DP\�QRZH��DE\ěP\�PRJOL�GRGDZDÇ
GRSDVRZDQH�SURILOH�PDWHULDĂ³Z�GR�3UXVD6OLFHU�

5R]ZLe]DQLH��3RWQLM�PRGHO�SRQRZQLH�Xļ\ZDMÅF�XVWDZLHĄ�GRP\ěOQ\FK�L�VSU³EXM�Z\GUXNRZDÇ�JR
SRQRZQLH�OXE�VSU³EXM�Z\GUXNRZDÇ�NW³U\ě�]�PRGHOL�SU]\NĂDGRZ\FK��DE\�Z\NOXF]\Ç�EĂÙG\�FLÙFLD�
&]DV\�QDěZLHWODQLD�GOD�SLHUZV]\FK�ZDUVWZ�SRZLQQ\�E\Ç�]QDF]QLH�GĂXļV]H�QLļ�GOD�UHV]W\�ZDUVWZ��
QDZHW����VHNXQG��DE\�]DSHZQLÇ�RGSRZLHGQLH�SU]\OHJDQLH�GR�SODWIRUP\�URERF]HM�

G��1LHZiDlFLZH�SRiRpHQLH�PRGHOX�QD�SODWIRUPLH���QLHZ\VWDUF]DMeFH�SRGSRU\

1LHZiDlFLZH�SRiRpHQLH�PRGHOX�PRļH�E\Ç�NROHMQÅ�SU]\F]\QÅ�QLHSUDZLGĂRZHM�DGKH]ML��3R
XWZDUG]HQLX�NDļGHM�ZDUVWZ\�GUXNDUND�PXVL�RGNOHLÇ�Z\GUXN�RG�GQD�]ELRUQLND��-HěOL�GXļD�F]ÙěÇ
Z\GUXNX�WU]\PD�VLÙ�QD�SRMHG\QF]HM�SRGSRU]H��WR�QLH�EÙG]LH�RQD�Z�VWDQLH�VSURVWDÇ�VLĂRP
SU]\OHJDQLD��FR�VSUDZL��ļH�RGHUZLH�VLÙ�RG�SODWIRUP\�

5R]ZLe]DQLH��2GQLHě�VLÙ�GR�UR]G]LDĂX����'UXNRZDQLH�ZfDVQ\FK�PRGHOL��DE\�GRZLHG]LHÇ�VLÙ��MDN
SUDZLGĂRZR�XPLHěFLÇ�L�SRFLÅÇ�PRGHO�

H��o\ZLFD�]PLHV]DQD�]�,3$

Ļ\ZLFD�PRJĂD�]RVWDÇ�UR]FLHĄF]RQD�DONRKROHP�L]RSURS\ORZ\P��QS��SRGF]DV�F]\V]F]HQLD�SODWIRUP\
URERF]HM��L�MHM�ZĂDěFLZRěFL�]PLHQLĂ\�VLÙ��XQLHPRļOLZLDMÅF�XWZDUG]HQLH�

5R]ZLe]DQLH��:\F]\ěÇ�GRNĂDGQLH�]ELRUQLN��X]XSHĂQLM�ěZLHļÅ�ļ\ZLFÅ�L�VSU³EXM�SRQRZQLH�



��

I��'UXNDUND�QLH�MHVW�ZiDlFLZLH�VNDOLEURZDQD

0RļOLZH�MHVW��ļH�FRě�XOHJĂR�]PLDQLH�RG�RVWDWQLHM�NDOLEUDFML�GUXNDUNL���QS��MDNLHě�F]ÙěFL�]RVWDĂ\
Z\PLHQLRQH�OXE�GUXNDUND�]RVWDĂD�SU]HQLHVLRQD�

5R]ZLe]DQLH��=DOHFDQD�MHVW�SRQRZQD�NDOLEUDFMD��2GQLHě�VLÙ�GR�UR]G]LDĂX�����.DOLEUDFMD�GOD
LQVWUXNFML�NURN�SR�NURNX�

J��:DGOLZ\�Z\lZLHWODF]�GUXNX�OXE�SDQHO�89�/('

-HěOL�SLHUZV]D�ZDUVWZD�QLH�SU]\NOHLĂD�VLÙ�GR�SODWIRUP\�URERF]HM�L�QLH�MHVW�U³ZQLHļ�SU]\NOHMRQD�GR
GQD�]ELRUQLND��WR�]D]Z\F]DM�R]QDF]D�WR��ļH�Z�RJdOH�QLH�]RVWDiD�Z\GUXNRZDQD��0RļOLZÅ�SU]\F]\QÅ
MHVW�ZDGD�Z\ěZLHWODF]D�GUXNX�OXE�RGĂÅF]RQ\�SDQHO�89�/('�

5R]ZLe]DQLH��2GQLHě�VLÙ�GR�SU]HZRGQLN³Z�UR]ZLÅ]\ZDQLD�SUREOHP³Z�RQOLQH�QD
KWWSV���KHOS�SUXVD�G�FRP��DE\�GRZLHG]LHÇ�VLÙ�ZLÙFHM�R�GLDJQR]RZDQLX�G]LDĂDQLD�RE\GZ³FK
HOHPHQW³Z�

������:�GUXNRZDQ\P�PRGHOX�EUDNXMH�NLONX�HOHPHQWbZ
:�QLHNW³U\FK�SU]\SDGNDFK��Z\GUXN�PRpH�]RVWDf�XNRjF]RQ\�QDZHW��MHlOL�NWdUHl�]�HOHPHQWdZ
QLH�Z\GUXNXMe�VLh�Z�SHiQL��DOH�]D]Z\F]DM�VSRZRGXMH�WR�QLHSRZRG]HQLH�FDĂHJR�SURFHVX��6SU³EXM
Z\GUXNRZDÇ�NW³U\ě�]�SU]\NĂDGRZ\FK�PRGHOL��DE\�VSUDZG]LÇ��F]\�SUREOHP�VLÙ�SRZWDU]D�

:RMRZQLN�QLH�PD�FDiHJR�SUDZHJR�UDPLHQLD�D�F]hlg�WDUF]\�MHVW�XV]NRG]RQD�

6e�GZD�JidZQH�SRZRG\��L�WU]HFL��U]DG]LHM�Z\VWÙSXMÅF\��EUDNX�HOHPHQW³Z�GUXNRZDQ\FK�PRGHOL�L
]D]Z\F]DM�VSURZDG]DMÅ�VLÙ�RQH�GR�QLHZĂDěFLZ\FK�XVWDZLHĄ�FLÙFLD�

D��%UDN�SRGSdU

:�UR]G]LDOH�����&LhFLH�PRGHOL�GOD�6/�6�]QDMG]LHV]�LQIRUPDFMH�R�SUDZLGĂRZ\P�XPLHV]F]HQLX
PRGHOX�L�JHQHURZDQLX�SRGS³U��3DPLÙWDM��ļH�pDGHQ�]�HOHPHQWdZ�PRGHOX�QLH�PRpH�]DF]\QDf�VLh
�Z�SRZLHWU]X��L��ļH�GUXNDUND�PD�SHZLHQ�SU³J�PRļOLZRěFL�GUXNRZDQLD�]ZLV³Z�

5R]ZLe]DQLH��3RSUDZ�XVWDZLHQLD�SRGS³U�Z�3UXVD6OLFHU��SRWQLM�PRGHO�MHV]F]H�UD]�L�SRVWDUDM�VLÙ
Z\GUXNRZDÇ�JR�MHV]F]H�UD]��-HěOL�SUREOHP�QDGDO�Z\VWÙSXMH��WR�VSUdEXM�Z\GUXNRZDf�PRGHO
SU]\NiDGRZ\��DE\�VSUDZG]LÇ��F]\�WR�JR�UR]ZLÅļH��-HěOL�QLH��WR�SUREOHP�PRļH�OHļHÇ�Z�Z\ěZLHWODF]X
GUXNX�OXE�SDQHOX�89�/('��:�QDV]\FK�SU]HZRGQLNDFK�UR]ZLÅ]\ZDQLD�SUREOHP³Z�QD

https://help.prusa3d.com
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KWWSV���KHOS�SUXVD�G�FRP�]QDMG]LHV]�ZLÙFHM�LQIRUPDFML�

E��1LHZiDlFLZH�F]DV\�QDlZLHWODQLD

-HěOL�XVWDZLV]�QLHZiDlFLZH�F]DV\�QDlZLHWODQLD��V]F]HJ³OQLH�]E\W�NU³WNLH���WR�ļ\ZLFD�QLH�EÙG]LH
PLDĂD�Z\VWDUF]DMÅFR�GXļR�F]DVX��DE\�VLÙ�]HVWDOLÇ��FR�PRļH�VNXWNRZDÇ�EUDNLHP�V]F]HJ³Ă³Z�
8SHZQLM�VLÙ��ļH�XVWDZLDV]�F]DV\�QDěZLHWODQLD�RGSRZLHGQLH�GOD�7ZRMHJR�Z\GUXNX�

5R]ZLe]DQLH��8SHZQLM�VLÙ��ļH�F]DV\�QDěZLHWODQLD�VÅ�]JRGQH�]�]DOHFDQ\PL�GOD�Z\EUDQHM�SU]H]
&LHELH�ļ\ZLF\�

F��$ZDULD�VSU]hWRZD

,QQÅ�PRļOLZRěFLÅ��U]DG]LHM�Z\VWÙSXMÅFÅ��MHVW�ZDGD�7ZRMHJR�Z\lZLHWODF]D�GUXNX�OXE�SDQHOX�89
/('��FR�PRļH�SRZRGRZDÇ�QLHSUDZLGĂRZH�Z\ěZLHWODQLH�PDVNL�OXE�XWZDUG]DQLH�ěZLDWĂHP�89�W\ONR
F]ÙěFL�PRGHOX��3U]HF]\WDM�VHNFMÙ�5R]ZLÅ]\ZDQLH�3UREOHP³Z�6SU]ÙWRZ\FK��+DUGZDUH
7URXEOHVKRRWLQJ��QD�KWWSV���KHOS�SUXVD�G�FRP��DE\�GRZLHG]LHÇ�VLÙ��MDN�]GLDJQR]RZDÇ�ZDG\
Z\ěZLHWODF]D�GUXNX�L�SDQHOX�89�/('�

������:�GUXNRZDQ\P�PRGHOX�EUDNXMH�V]F]HJbfbZ
'UXNDUND��'�2ULJLQDO�3UXVD�6/�6�SRWUDIL�GUXNRZDÇ�PRGHOH�]�QLHVDPRZLWÅ�LORěFLÅ�V]F]HJ³Ă³Z��
PDOXWNLH�]PDUV]F]NL�QD�XEUDQLDFK�ILJXUHN��VWUXNWXUD�VN³U\��FLHQNLH�RUXURZDQLD�EXG\QN³Zŧ�MHGQDN
EUDN�WDNLFK�GUREQ\FK�GHWDOL��QLH�FDĂ\FK�F]ÙěFL�PRGHOX��PRļH�E\Ç�SRZRGRZDQ\�SU]H]
QLHSUDZLGĂRZH�F]DV\�QDěZLHWODQLD�

D��=E\W�NUdWNLH�QDlZLHWODQLH

=E\W�NU³WNLH�F]DV\�QDěZLHWODQLD�VNXWNXMÅ�GHWDODPL��]ODQ\PL��]H�VREÅ��=ZLhNV]�F]DV\�QDlZLHWODQLD
GR�ZDUWRěFL�]DOHFDQ\FK��DE\�QDSUDZLÇ�SUREOHP�

E��3U]HlZLHWORQH�ZDUVWZ\

'ĂXJLH�F]DV\�QDěZLHWODQLD�SRZRGXMÅ�HIHNW��VFKRG³Z����ZDUVWZ\�QLH�EÙGÅ�ĂÅF]\Ç�VLÙ�]H�VREÅ�JĂDGNR
D�QLHNW³UH�V]F]HJ³Ă\�PRJÅ�]DQLNDÇ��8VWDZ�]DOHFDQH�F]DV\�QDlZLHWODQLD��DE\�WR�QDSUDZLÇ�

������'UXN�RGU\ZD�VLe�RG�SRGSbU
-HěOL�PRGHO�RGNOHMD�VLÙ�RG�SRGS³U�Z�WUDNFLH�GUXNX��WR�]D]Z\F]DM�ZSDGD�GR�]ELRUQLND�]�ļ\ZLFÅ�D
SRGSRU\�]RVWDMÅ�QD�SODWIRUPLH�URERF]HM��-HVW�WR�F]ÙVWR�VSRZRGRZDQH�SRieF]HQLHP�]E\W�GXpHM
ZDJL�PRGHOX�L�]E\W�PDiHM�LORlFL�SRGSdU��,QQÅ�SU]\F]\QÅ�PRļH�E\Ç�GUXNRZDQLH�Z\GUÅļRQHJR
RELHNWX�EH]�RWZRU³Z�GUHQDļRZ\FK���Z\WZDU]D�WR�VLĂ\�VVÅFH�QD�GQLH�]ELRUQLND��NW³UH�QLH�SR]ZDODMÅ
PRGHORZL�SUDZLGĂRZR�RGVHSDURZDÇ�VLÙ�RG�IROLL�)(3�
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5R]ZDp�Xp\FLH�3UXVD6OLFHUD�GR�Z\GUÅļHQLD�PRGHOX��=E\W�FLÙļNLH��SHĂQH�Z�ěURGNX��PRGHOH�PRJÅ
REFLÅļDÇ�SRGSRU\�]D�EDUG]R��FR�Z�UH]XOWDFLH�SURZDG]L�F]ÙVWR�GR�RGHUZDQLD�VLÙ�RG�QLFK�SR
SU]HNURF]HQLX�SHZQHM�ZDJL�

5R]ZLe]DQLH��=ZLÙNV]�LORěÇ�SRGS³U�OXE�LFK�JUXERěÇ��6SUDZGĺ�F]DV\�QDěZLHWODQLD�L�HZHQWXDOQLH
]PLHĄ�MD�QD�]DOHFDQH�ZDUWRěFL��0RļHV]�U³ZQLHļ�ZĂÅF]\Ç�ZROQLHMV]\�WU\E�GUXNRZDQLD���SR�Z\EUDQLX
SOLNX�Z�SU]HJOÅGDUFH�6/�6��PRļHV]�RWZRU]\Ç�PHQX��8VWDZLHQLD�GUXNRZDQLD��L�]PLHQLÇ�SURILO�QD
ZROQLHMV]\��EH]SLHF]QLHMV]\��

������8V]NRG]RQH�SRGSRU\
=ĂDPDQH��OXE�F]ÙěFLRZR�EUDNXMÅFH��SRGSRU\�VÅ�]D]Z\F]DM�VSRZRGRZDQH�QLHZiDlFLZ\PL
XVWDZLHQLDPL�Z�3UXVD6OLFHU���SRGSRU\�PRJÅ�E\Ç�]E\W�FLHQNLH�OXE�F]DV�QDěZLHWODQLD�]E\W�NU³WNL�
:�QLHNW³U\FK�SU]\SDGNDFK�PRļH�WR�E\Ç�U³ZQLHļ�VSRZRGRZDQH�DZDULÅ�SDQHOX�89�/('�OXE�EUXGQÅ
IROLÅ�)(3�



��

5R]ZLe]DQLH��6SU³EXM�Z\GUXNRZDÇ�MHGHQ�]�PRGHOL�SU]\NĂDGRZ\FK��DE\�VSUDZG]LÇ�F]\�SUREOHP
SR]RVWDMH��-HěOL�Z\GUXN�]DNRĄF]\�VLÙ�EH]�SUREOHP³Z��WR�]UHVHWXM�VZRMH�XVWDZLHQLD�Z�3UXVD6OLFHU�
-HěOL�WHQ�Z\GUXN�QDSRW\ND�WDNLH�VDPH�SUREOHP\��WR�VSUDZGĺ�IROLÙ�)(3�QD�GQLH�]ELRUQLND���PRļH�E\Ç
]DQLHF]\V]F]RQD��:�EDUG]R�QLHZLHOX�SU]\SDGNDFK�PRļH�WR�E\Ç�NZHVWLD�ZDGOLZHJR�SDQHOX�89
/('�

������:\GUXN�MHVW�NU]\Z\���]GHIRUPRZDQ\
.U]\Z\�]GHIRUPRZDQ\�Z\GUXN�MHVW�]D]Z\F]DM�VSRZRGRZDQ\�OXnQ\PL�lUXEDPL���PRļH�WR�E\Ç
F]DUQH�SRNUÙWĂR�QD�ZVSRUQLNX�L�OXE�ěUXE\�]ELRUQLND�

5R]ZLe]DQLH��8SHZQLM�VLÙ��ļH�GUXNDUND�MHVW�SUDZLGĂRZR�VNDOLEURZDQD��GRNUÙÇ�F]DUQH�SRNUÙWĂR�QD
ZVSRUQLNX�SODWIRUP\�RUD]�RE\GZLH�ěUXE\�]ELRUQLND�QD�ļ\ZLFÙ�]�WDNÅ�VDPÅ�VLĂÅ�

������:\GUXN�QLH�SRMDZLD�VLe���l\ZLFD�VLe�QLH�]HVWDOD
-HěOL�Z\GUXN�QLH�SRMDZLD�VLh�QD�SODWIRUPLH�URERF]HM��DQL�WHp�QD�GQLH�]ELRUQLND�]�p\ZLFe��WR�MHVW
NLOND�PRļOLZRěFL��]E\W�NU³WNL�F]DV�QDěZLHWODQLD��ZDGOLZ\�SDQHO�/('�89��ZDGOLZ\�HNUDQ�/&'�OXE
]E\W�GXļH�VWÙļHQLH�DONRKROX�L]RSURS\ORZHJR�Z�ļ\ZLF\�

5R]ZLe]DQLH��1DMSLHUZ�Xļ\M�ěZLHļHM�ļ\ZLF\��-HěOL�Xļ\ZDV]�WHM�VDPHM�ļ\ZLF\�NLOND�UD]\��WR�PRļH�RQD
VWUDFLÇ�VZRMH�ZĂDěFLZRěFL�L�PRļOLZRěÇ�]HVWDOHQLD�VLÙ��6SUDZGĺ��F]\�SDQHO�89�/('�L�HNUDQ�/&'
SUDFXMÅ�SUDZLGĂRZR���XUXFKRP�VHOI�WHVW�GUXNDUNL�L�NDOLEUDFMÙ��DE\�XSHZQLÇ�VLÙ��ļH�VSU]ÙW�G]LDĂD
SUDZLGĂRZR�

������:\GUXN�PD�EDUG]R�ZLGRF]QH�ZDUVWZ\
1DZHW�SRPLPR�WHJR��ļH�GUXNDUNL�6/$�RVLÅJDMÅ�GXļR�Z\ļV]H�UR]G]LHOF]RěFL�QLļ�GUXNDUNL�)))�)'0�
WR�ZFLÅļ�PRļHV]�GRVWU]HF�ZDUVWZ\��MHěOL�SU]\MU]\V]�VLÙ�EDUG]R�GRNĂDGQLH��-HěOL�MHGQDN�Z\GDMH�&L�VLÙ�
ļH�VÅ�RQH�]E\W�Z\UDĺQH��WR�MHVW�NLOND�U]HF]\��NW³UH�PRļHV]�VSU³ERZDÇ�SRSUDZLÇ�



��

5R]ZLe]DQLH��:\GUXNXM�PRGHO�SU]\NĂDGRZ\�]�GREUHM�SU]HWHVWRZDQHM�ļ\ZLF\��QS��]�GRĂÅF]RQHM
EXWHONL�]�3UXVD�2UDQJH��L�VSUDZGĺ��F]\�SUREOHP�QDGDO�Z\VWÙSXMH��-HěOL�QLH��WR�]QDF]\��ļH
SUDZGRSRGREQLH�E\Ă�VSRZRGRZDQ\�XVWDZLHQLDPL�FLÙFLD��3RVWDUDM�VLÙ�REU³FLÇ�PRGHO��DE\�]PLHQLÇ
NÅW\�SRZLHU]FKQL��5³ZQLHļ�EDUG]R�GĂXJLH�F]DV\�QDěZLHWODQLD�PRJÅ�SRZRGRZDÇ�QDGPLHUQLH
ZLGRF]QH�ZDUVWZ\��.ROHMQÅ�U]HF]Å�MHVW�PLHV]DQLH�ļ\ZLF�OXE�VWRVRZDQLH�PDWHULDĂ³Z�QLVNLHM�MDNRěFL
��Xļ\ZDM�ěZLHļHM��Z\VRNLHM�MDNRěFL�ļ\ZLF\�L�ZVWU]ÅVDM�EXWHONÙ�FR�QDMPQLHM����VHNXQG�SU]HG
ZODQLHP�MHM�GR�]ELRUQLND�

�������5R]ZDUVWZLDQLH���1LHSU]\OHJDQLH�ZDUVWZ
-HěOL�WUDIL�&L�VLÙ�SUREOHP�UR]ZDUVWZLDQLD��QLHSU]\OHJDQLD�ZDUVWZ�OXE�LFK�EUDNX��WR�LFK�SU]\F]\QÅ
]D]Z\F]DM�VÅ�EĂÙG\�Z�SOLNX�6/�6���67/���MHVW�WR�LQQ\�SU]\SDGHN��QLļ�EUDN�SRGS³U��,QQÅ�SU]\F]\QÅ
PRļH�E\Ç�ZDGOLZ\�SDQHO�89�/('�OXE�]DQLHF]\V]F]HQLD�Z�]ELRUQLNX�]�ļ\ZLFÅ�

5R]ZLe]DQLH��6SU³EXM�Z\GUXNRZDÇ�MHGHQ�]�PRGHOL�SU]\NĂDGRZ\FK��DE\�VSUDZG]LÇ�F]\�SUREOHP
SR]RVWDMH��-HěOL�WDN��WR�Z\F]\ěÇ�SUDZLGĂRZR�]ELRUQLN�L�VSU³EXM�SRQRZQLH��3RZWDU]DMÅFH�VLÙ



��

SUREOHP\�]�EUDNLHP�ZDUVWZ�OXE�LFK�UR]NOHMDQLHP�VLÙ�PRJÅ�E\Ç�VSRZRGRZDQH�ZDGOLZ\P�SDQHOHP
89�/('���VSUDZGĺ��F]\�G]LDĂD�RQ�SUDZLGĂRZR��:�LQQ\FK�SU]\SDGNDFK�QDMSUDZGRSRGREQLHM�EÙG]LH
WR�EĂÙGQ\�SOLN�]�PRGHOHP��6SU³EXM�SRFLÅÇ�JR�OXE�ěFLÅJQÅÇ�MHV]F]H�UD]�

�������3RIDORZDQH�ZDUVWZ\
:LÙNV]RěÇ�ļ\ZLF�Z\ND]XMH�WHQGHQFMÙ�GR�UR]V]HU]DQLD�VLh�R�NLOND�PLNURPHWUdZ�SR�XWZDUG]HQLX�
7D�UR]V]HU]DOQRěÇ�L�WRZDU]\V]ÅFH�MHM�VLĂ\�PRJÅ�SRZRGRZDÇ�IDORZDQLH�ZDUVWZ�L�LFK�RGG]LHODQLH��6Å
RQH�MHGQDN�GRPHQÅ�GXļ\FK��OLW\FK�ZDUVWZ�

5R]ZLe]DQLH��7HQ�SUREOHP�MHVW�SRZRGRZDQ\�IL]\F]Q\PL�ZĂDěFLZRěFLDPL�ļ\ZLF��3U]HP\ěO
Z\GUÅļHQLH�SUREOHPDW\F]QHJR�PRGHOX��MHěOL�QDSRW\NDV]�IDORZDQLH�ZDUVWZ�



��

�������'XlH�RWZRU\�Z�GUXNRZDQ\FK�PRGHODFK
5R]ZLe]DQLH��8SHZQLM�VLÙ��ļH�IROLD�)(3�QD�GQLH�]ELRUQLND�MHVW�LGHDOQLH�F]\VWD��2VWURļQLH�XVXĄ
ZV]HONLH�GURELQNL�EUXGX���]HVWDORQHM�ļ\ZLF\��-HěOL�IROLD�)(3�MHVW�QLHSU]HMU]\VWD��WR�PRļHV]
SU]\ZU³FLÇ�MHM�Z\JOÅG�SU]H]�XP\FLH�ZRGÅ�]�SĂ\QHP�GR�P\FLD�QDF]\Ą�

5R]ZLe]DQLH��8SHZQLM�VLÙ��ļH�IROLD�)(3�QD�GQLH�]ELRUQLND�MHVW�LGHDOQLH�F]\VWD��2VWURļQLH�XVXĄ
ZV]HONLH�GURELQNL�EUXGX���]HVWDORQHM�ļ\ZLF\��-HěOL�IROLD�)(3�MHVW�QLHSU]HMU]\VWD��WR�PRļHV]
SU]\ZU³FLÇ�MHM�Z\JOÅG�SU]H]�XP\FLH�ZRGÅ�]�SĂ\QHP�GR�P\FLD�QDF]\Ą�



��

����)$4���&]eVWR�=DGDZDQH�3\WDQLD
3��/('\�89�QLH�ZfcF]DMc�VLe
2��-HěOL�FKFHV]�VSUDZG]LÇ��F]\�SDQHO�89�/('�G]LDĂD�SRSUDZQLH��WR�1,(�3$75=�%(=32Ě5('1,2
:�Ě:,$7ā2�89��%H]SLHF]Q\P�VSRVREHP�VSUDZG]HQLD�G]LDĂDQLD�SDQHOX�MHVW�Xļ\FLH�DSDUDWX�Z
VPDUWIRQLH���SDWU]�QD�SDQHO�89�/('�SU]H]�HNUDQ�7ZRMHJR�VPDUWIRQD�OXE�]U³E�]GMÙFLH�L�REHMU]\M�MH�
0RļHV]�U³ZQLHļ�SRĂRļ\Ç�NDUWNÙ�SDSLHUX�QD�HNUDQLH�QDěZLHWODMÅF\P��QDVWÙSQLH�XUXFKRPLÇ�WHVW
Z\ěZLHWODF]D��0HQX�*ieZQH���8VWDZLHQLD���.DOLEUDFMD���7HVW�Z\lZLHWODF]D�

3��'UXNDUND�QLH�PRlH�]RVWDd�VNDOLEURZDQD���Z\GUXNL�QLH�SU]\OHJDMc�GR�SODWIRUP\�URERF]HM
2��6SU³EXM�Z\GUXNRZDÇ�SU]\NĂDGRZ\�PRGHO��-HěOL�Z\GUXN�SR]RVWDMH�SU]\NOHMRQ\�GR�GQD�]ELRUQLND�
WR�SU]HSURZDGĺ�SRQRZQLH�SURFHGXUÙ�NDOLEUDFML��-HěOL�WR�QLH�SRPDJD��WR�VSU³EXM�Z\PLHQLÇ�IROLÙ�)(3�

3��'UXNDUND�Z\iZLHWOD�NRPXQLNDW�GRW\F]cF\�SU]HJU]HZDQLD
2��XSHZQLM�VLÙ��ļH�GUXNDUND�MHVW�XPLHV]F]RQD�Z�SRPLHV]F]HQLX��Z�NW³U\P�WHPSHUDWXUD�RWRF]HQLD
PLHěFL�VLÙ�Z�]DNUHVLH������q&��6SUDZGĺ��F]\�ZV]\VWNLH�ZHQW\ODWRU\�REUDFDMÅ�VLÙ�L�F]\�QLF�QLH
EORNXMH�ZORW³Z�L�Z\ORW³Z�SRZLHWU]D��'UXNDUND�SRZLQQD�VWDÇ�Z�RGOHJĂRěFL�SU]\QDMPQLHM����FP�RG
LQQ\FK�SU]HGPLRW³Z�ZRN³Ă��D�QDMOHSLHM��JG\E\�WHQ�G\VWDQV�Z\QRVLĂ����FP�

3��1RiQLN�86%�QLH�MHVW�UR]SR]QDZDQ\�OXE�Z\iZLHWOD�VLe�EfcG��3OLN�MHVW�XV]NRG]RQ\�
2��6SU³EXM�SRQRZQLH�Z\HNVSRUWRZDÇ���VNRSLRZDÇ�SOLN�6/�6��-HěOL�EĂÅG�QDGDO�Z\VWÙSXMH��WR�Xļ\M
LQQHJR�QRěQLND�86%�

3��3U]HJOcGDUND�:L�)L�QLH�SRND]XMH�PRMHM�VLHFL
2��8SHZQLM�VLÙ��ļH�Z�QD]ZLH�7ZRMHM�VLHFL�QLH�PD�ļDGQ\FK�QLHVWDQGDUGRZ\FK�]QDN³Z��6SU³EXM
]PLHQLÇ�QD]ZÙ�VLHFL�:L�)L�L�VSUDZGĺ��F]\�WR�UR]ZLÅ]DĂR�SUREOHP�

3��1LH�PRlQD�SRfcF]\d�VLe�]�RWZDUW\PL��SXEOLF]Q\PL��VLHFLDPL�EH]SU]HZRGRZ\PL
2��=H�Z]JOÙG³Z�EH]SLHF]HĄVWZD��GUXNDUND�PRļH�ĂÅF]\Ç�VLÙ�W\ONR�]�VLHFLDPL�]DEH]SLHF]RQ\PL
SU]H]�:3$��

3��%UDN�SRfcF]HQLD�]�:L�)L���/DQ
2��0RļH�E\Ç�NLOND�SU]\F]\Q�EUDNX�SRĂÅF]HQLD�GUXNDUNL�]�7ZRMÅ�VLHFLÅ�L�]H�Z]JOÙGX�QD�WR��ļH�NDļGD
VLHÇ�MHVW�LQQD��WR�FLÙļNR�MHVW�MHGQR]QDF]QLH�ZVND]DÇ�SU]\F]\QÙ�

&]\�ZLG]LV]�OLVWÙ�LQQ\FK�VLHFL�:L)L�Z�SU]HJOÅGDUFH"
&]\�QD�SHZQR�SRGDMHV]�SUDZLGĂRZH�KDVĂR"
&]\�LQQH�XU]ÅG]HQLD�PRJÅ�SRĂÅF]\Ç�VLÙ�]�7ZRMÅ�VLHFLÅ"
&]\�7ZRMD�VLHÇ�SUDFXMH�]�XVĂXJÅ�'+&3�L�DXWRPDW\F]QLH�SU]\G]LHOD�DGUHV\�,3"



��

3��'UXNDUND�QLH�ZfcF]D�VLe
2��&]\�SU]HZ³G�]DVLODMÅF\�MHVW�SUDZLGĂRZR�SRGĂÅF]RQ\"�&]\�ZĂÅF]QLN�]�W\ĂX�GUXNDUNL�]QDMGXMH�VLÙ
Z�SR]\FML��2Q����ZĂÅF]RQ\��"�6SU³EXM�RGĂÅF]\Ç�SU]HZ³G�]DVLODMÅF\�L�SRGĂÅF]\Ç�JR�SRQRZQLH�SR
NLONX�VHNXQGDFK�

3��(NUDQ�GRW\NRZ\�/&'�QLH�UHDJXMH�QD�GRW\N
2��:\ěZLHWODF]�MHVW�RSDUW\�QD�SRMHPQRěFLRZ\P�SDQHOX�GRW\NRZ\P�L�PRļH�QLH�Z\NU\ZDÇ
GRWNQLÙFLD�PRNUHJR�SDOFD��8SHZQLM�VLÙ��ļH�PDV]�VXFKH�UÙFH�D�HNUDQ�MHVW�F]\VW\�

3��2SDU\�l\ZLF�Vc�VLOQLH�Z\F]XZDOQH
2��1LHNW³UH�ļ\ZLFH�Z\G]LHODMÅ�VLOQLHMV]\�]DSDFK�RG�LQQ\FK��8UXFKDPLDM�GUXNDUNÙ�W\ONR�Z�GREU]H
ZHQW\ORZDQ\FK�SRPLHV]F]HQLDFK��5R]ZDļ�]PLDQÙ�ļ\ZLF\�QD�WDNÅ��NW³UHM�SURGXFHQW�GHNODUXMH
Z\G]LHODQLH�VĂDELHM�Z\F]XZDOQHJR�]DSDFKX��&DĂNRZLWH�Z\HOLPLQRZDQLH�]DSDFKX�MHVW�MHGQDN
QLHPRļOLZH��6/�6�MHVW�Z\SRVDļRQD�Z�W\OQ\�ZHQW\ODWRU�]�ILOWUHP�]�DNW\ZQ\P�ZÙJOHP��NW³U\�PD
RSFMÙ�GRĂÅF]HQLD�SU]HZRGX��QLH�MHVW�F]ÙěFLÅ�]HVWDZX��

3��3RNU\ZD�GUXNDUNL�E\fD�RWZDUWD�L�l\ZLFD�]DF]efD�XWZDUG]Dd�VLe�Z�]ELRUQLNX
2��:�ZLÙNV]RěFL�SU]\SDGN³Z�PRļOLZH�MHVW��XUDWRZDQLH��]ELRUQLND��F]DVDPL�QDZHW�IROLL�)(3��Z
]DOHļQRěFL�RG�WHJR�LOH�ļ\ZLF\�]RVWDĂR�]HVWDORQH��:\FLÅJQLM�]ELRUQLN�]�GUXNDUNL��SU]\JRWXM�ZLÙNV]\
SRMHPQLN��QS��ZLDGHUNR��L�RVWURļQLH�XVXZDM�ļ\ZLFÙ�SU]\�Xļ\FLX�PHWDORZHM�V]SDFKHONL��-HěOL
XV]NRG]LV]�IROLÙ�)(3��WR�PRļHV]�MÅ�Z\PLHQLÇ�SRGÅļDMÅF�]D�LQVWUXNFMDPL�Z�W\P�3RGUÙF]QLNX�
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w konkursach projektowych!

Podziel się swoimi wydrukami oznaczając je

#printedbyprusa

Śledź nas, aby uzyskać porady, 
przewodniki, inspirujące filmy 

i niesamowite wydruki 3D!

DRUKUJ I DZIEL SIĘ!
DOŁĄCZ DO NASZEJ 

SPOŁECZNOŚCI!

http://printables.com

