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UWAGA! 
Przetwornik MSP422 zostağ zaprojektowany do pracy wyğŃcznie w strefie bezpiecznej 
i dlatego nie moŨe byĺ instalowany w strefie zagroŨenia wybuchem, nawet jeŜli Ŧr·dğo
zasilania jest odseparowane barierŃ oddzielajŃcŃ. 
  
,3����

6LHUSLH �����

wojciech.paszynski
Wstawiony tekst



wojciech.paszynski
Prostokąt



,3����

6LHUSLH �����

�

���� 63(&<),.$&-$�7(&+1,&=1$

2EXGRZD� 1\ORQ�]�ZáyNQHP�V]NODQ\P

&]XMQLN� 39')��.\QDU��

6\JQDá�Z\M FLRZ\� �������P$���������������P$�OLQLRZ\�

���� ,167$/$&-$

063����MHVW�]DSURMHNWRZDQ\�Z\á F]QLH�GOD�]DVWRVRZD �Z�REV]DUDFK�EH]SLHF]Q\FK�L�GODWHJR
QLH�PR H�E\ü�LQVWDORZDQ\�]�REV]DUDFK�]DJUR RQ\FK�Z\EXFKHP��QDZHW�MH OL� UyGáR�]DVLODQLD�MHVW
RGVHSDURZDQH�EDULHU �RGG]LHODM F �

:�FHOX�XSURV]F]HQLD�PRQWD X�Z�ILUPLH�6RODUWURQ�0REUH\�PR QD�]DPyZLü�]HVWDZ�ZVSRUQLNRZ\�
=DZLHUD�RQ�ZVSRUQLN�NRQWRZ\�Z\NRQDQ\�]H�VWDOL�NZDVRRGSRUQHM�RUD]�Z\NRQDQ �]�3&9
JZLQWRZDQ �WDUF] ��(OHPHQW\�WH��PRJ �E\ü�X \WH�GR�]DPRQWRZDQLD�063����QD�Z\VL JQLNX
OXE�QD�LQQHM�SRGSRU]H�]QDMGXM FHM�VL �QDG�SRZLHU]FKQL �FLHF]\���1XPHU�]DPyZLHQLRZ\�WHJR
]HVWDZX�063�%5.��

x� 1DOH \�XQLNDü�DSOLNDFML��Z�NWyU\FK�PR H�Z\VW SLü�VLOQD�NRQGHQVDFMD�QD�F]ROH�F]XMQLND�

x� 6LOQLH�SLHQL FH�VL �FLHF]H�WáXPL �V\JQDá�XOWUDG ZL NRZ\��-H OL�MHVW�WR�PR OLZH��QDOH \
PRQWRZDü�SU]HWZRUQLN�QDG�REV]DUDPL�FLHF]\�JG]LH�QLH�Z\VW SXMH�VSLHQLHQLH��QS��Z
RNROLFDFK�ZORWX�FLHF]\�GR�]ELRUQLND��

x� -H HOL�SU]HWZRUQLN�063����PD�E\ü�]DPRQWRZDQ\�Z�PLHMVFX�R�VLOQ\P�QDVáRQHF]QLHQLX�
QDOH \�SU]HZLG]LHü�RGSRZLHGQL �RVáRQ �
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���� 2.$%/2:$1,(

0R OLZH� MHVW� ]DVWRVRZDQLH� NDEOD� ZLHORSDURZHJR� OHF]� SDU\� VáX FH� GR� SRGá F]HQLD� ND GHJR
063����SRZLQQ\�E\ü�RVREQR�HNUDQRZDQH�

���� 858&+$0,$1,(�,�8 <7.2:$1,(

3UDFD� 063���� RSDUWD� MHVW� QD� PHQX�� NWyUHJR� SDUDPHWU\� SU]HFKRZ\ZDQH� V � � Z� SDPL FL�
8U] G]HQLD� SRPLDURZH� SR]LRPX� PDM � IDEU\F]QLH� ]DSURJUDPRZDQH� ZVW SQH� ZDUWR FL
ZV]\VWNLFK� SDUDPHWUyZ�� GODWHJR� MX � SR� SLHUZV]\P� XUXFKRPLHQLX�� XU] G]HQLH� E G]LH
Z\ ZLHWODáR�VHQVRZQ �ZDUWR ü
:\ND]� VWDQGDUGRZR� ]GHILQLRZDQ\FK� ZDUWR FL� SDUDPHWUyZ� SRGDQ\� MHVW� QD� NR FX� LQVWUXNFML�
3RQL V]\� UR]G]LDá� Z� VSRVyE� V]F]HJyáRZ\� RSLVXMH�� Z� MDNL� VSRVyE� GRNRQDü� NDOLEUDFML� 063���
GOD�NRQNUHWQHJR�]DVWRVRZDQLD�

��� 3RGá F]HQLH�]DVLODQLD

3R� SRGá F]HQLX� ]DVLODQLD�� 063���� SRWU]HEXMH� NLONX� VHNXQG� QD� � LQLFMDOL]DFM �� 3R� LFK� XSá\ZLH
Z\ ZLHWODF]� SU]HFKRG]L� SU]H]� VWDQGDUGRZH� SURFHGXU\� NRQILJXUDF\MQH�� Z\ ZLHWODM F� VDPH
yVHPNL� D� SR� UHZL]ML� RSURJUDPRZDQLD� VDPH� ]HUD�� 5yZQRF]H QLH� ]� Z\ ZLHWODQLHP� PHQX
PLNURSURFHVRU�LGHQW\ILNXMH�SRSUDZQH�HFKR�SRZURWQH�RUD]�VSUDZG]D�MHJR�PRF�L�SU]\GDWQR ü�GR
SU]HSURZDG]HQLD�SRPLDUyZ��7HUD]�XU] G]HQLH�SRPLDURZH�MHVW�JRWRZH�GR�NDOLEUDFML�]D�SRPRF
WU]HFK�NRORURZ\FK�SU]\FLVNyZ�

7HUD]� QDOH \� SU]HM ü� GR� PHQX� SURJUDPRZDQLD� XU] G]HQLD�� NWyUH� ]QDMGXMH� VL � QD� NR FX� WHM
LQVWUXNFML�MDN�UyZQLH �ZHZQ WU]�NRUSXVX�063����

���� .$/,%5$&-$

������ 7\S\�Z\ ZLHWODQ\FK�MHGQRVWHN

6WDQGDUGRZ �MHGQRVWN �SRPLDURZ �SU]HWZRUQLND�063����%���MHVW�PHWU�

:\ ZLHWODQ\� URG]DM� MHGQRVWHN�PR H�E\ü� ]PLHQLRQ\�QLHELHVNLP�SU]\FLVNLHP� ��3U]\WU]\PDQLH
WHJR�SU]\FLVNX�SU]H]����VHNXQG�SRZRGXMH�NROHMQH�]PLDQ\�MHGQRVWHN�

PHWU\� �VWRS\� �FDOH� �PHWU\

=PLDQD�MHGQRVWHN�ZVND]\ZDQD�MHVW�SRSU]H]�SRáR HQLH�NURSNL�G]LHVL WQHM�Z\ ZLHWODQHM�ZDUWR FL�

-HGQRVWNL :\ ZLHWODF]
P�
IW�
LQ�

�����
�����
�����
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3R�]PLDQLH�URG]DMX�MHGQRVWHN�]H�VWDQGDUGRZ\FK�QD�LQQ\�URG]DM��QLHELHVNL�SU]\FLVN� �PR H�E\ü
]ZROQLRQ\� �� �R]QDF]D� WR�� H�Z\EUDQ\� W\S� MHGQRVWHN�SRPLDURZ\FK�]RVWDá� ]DWZLHUG]RQ\��0R QD
UyZQLH � NRQW\QXRZDü� WU]\PDQLH� QLHELHVNLHJR� SU]\FLVNX� � FR�� SR� GRGDWNRZ\FK� WU]HFK
VHNXQGDFK��VSRZRGXMH�Z\ ZLHWODQLH�GDOV]\FK�URG]DMyZ�MHGQRVWHN�SRPLDURZ\FK�

3R� ]DSURJUDPRZDQLX� URG]DMX� Z\ ZLHWODQ\FK� MHGQRVWHN� SRPLDURZ\FK�� QDOH \� ]ZUyFLü� XZDJ �
HE\� WHQ� VDP� W\S� MHGQRVWHN� ]RVWDá� X \W\� SU]\� SURJUDPRZDQLX� GROQHJR� SXQNWX� RGQLHVLHQLD
RUD]�SURJyZ���L����P$�

:\M FLH��������P$�PR H�E\ü�WDN�XVWDZLRQH�� HE\�SUDFRZDáR�Z�FDá\P�]DNUHVLH�SRPLDURZ\P��OXE
Z� MHJR� F] FL�� 7HRUHW\F]QLH� QLH� PD� RJUDQLF]HQLD� PLQLPDOQHJR� ]DNUHVX� SU GX� Z\M FLRZHJR�
DF]NROZLHN�]DNUHV�SRQL HM�����PP�MHVW�QLH�]DOHFDQ\��-H OL�XVWDZLRQR�PDá\�]DNUHV��QDOH \�E\ü
ZLDGRP\P�� H� Z\VRND� ZDUWR ü� WáXPLHQLD� PR H� PLHü� ]QDF]Q\� ZSá\Z� QD� SRSUDZQR ü

IXQNFMRQRZDQLD�SU]HWZRUQLND�063����

3R]LRP� RGSRZLDGDM F\� �� P$� PR H� E\ü� XVWDZLRQ\� SRZ\ HM� OXE� SRQL HM� SR]LRPX
RGSRZLDGDM FHJR����P$��]DOH QLH�RG�SRWU]HE�SRPLDURZ\FK�OXE�DSDUDWXU\�VWHURZQLF]HM�

8:$*$�� � 063���� SU]H]� FDá\� F]DV� GRNRQXMH� SRPLDUyZ� L� REOLF]H � Z�PHWUDFK�� -HGQRVWNL� QD
Z\ ZLHWODF]X� V � SRELHUDQH� ]� RVWDWQLHM� RSHUDFML� SU]\� X \FLX� ]DSURJUDPRZDQHJR� ZF]H QLHM
ZVSyáF]\QQLND�SU]HOLF]DM FHJR�

����� 3LHUZV]H�SRPLDU\

3R� ]DLQVWDORZDQLX� 063���� L� Z\EUDQLX� URG]DMX� Z\ ZLHWODQ\FK� MHGQRVWHN� SRPLDURZ\FK�� QD
Z\ ZLHWODF]X� E G]LH� ZVND]\ZDQD� ZDUWR ü� SR]LRPX� FLHF]\� ZLG]LDQD� SU]H]� XU] G]HQLH�
:\ ZLHWODQD� ZDUWR ü� MHVW� REOLF]DQD� SU]H]� PLNURSURFHVRU�� QD� SRGVWDZLH� Uy QLF\� SRPL G]\
RGOHJáR FL � RG� PLHU]RQHM� SRZLHU]FKQL� FLHF]\� D� ZDUWR FL � VWDQGDUGRZ � VWDQRZL F � SXQNW
RGQLHVLHQLD�OXE�GQR�]ELRUQLND�

�������

3U]HG� ]PLDQ � GRZROQHJR� SDUDPHWUX� VWDQGDUGRZHJR�� X \M� QLHELHVNLHJR� SU]\FLVNX� � Z� FHOX
SU]HM FLD�GR�QDVW SQHM�LQIRUPDFML��NWyU �MHVW�RGOHJáR ü�SRPL G]\�SRZLHU]FKQL �PLHU]RQHM�FLHF]\
D�F]RáHP�F]XMQLND�
:DUWR ü� RGOHJáR FL� MHVW� Z\ ZLHWODQD� SU]HPLHQQLH� ]� WHNVWHP� ÄGL6W´� Z� FHOX� SU]\SRPQLHQLD
X \WNRZQLNRZL�� H� Z\ ZLHWODF]� 063���� MHVW� Z� WU\ELH� PLHU]HQLD� RGOHJáR FL�� 7HUD]� PR HV]
V]\ENR� VSUDZG]Lü� SRSUDZQR ü� ZVND]D �� SRSU]H]� ]DVWRVRZDQLH� � U F]QHJR� SRPLDUX� SR]LRPX
FLHF]\�

8:$*$�� 1D� W\S� HWDSLH� F] VWR� X \ZDQD� ZáDVQR FL � � 063����� MHVW� VWRVRZDQLH� JR� MDNR
HOHNWURQLF]QHM� WD P\� SRPLDURZHM�� 'OD� SXVW\FK� ]ELRUQLNyZ� L� NROXPQ�� 063����PR H� RGF]\WDü
RGOHJáR ü� GR� GQD� ]ELRUQLND��:áD FLZR ü� WD� SRZLQQD� E\ü� EUDQD� SRG� XZDJ � L� VWRVRZDQD� SU]\
Sy QLHMV]\P�XVWDZLDQLX�GROQHJR�SURJX�RGQLHVLHQLD�E�U()�

:FL QLM�QLHELHVNL�SU]\FLVN� �SRQRZQLH�Z�FHOX�SU]HZLQL FLD�HNUDQX�L�Z\ ZLHWOHQLD�ZDUWR FL�HFKD
QD�VNDOL�RG���GR������MHVW�PR OLZH�]DSLVDQLH�ZDUWR FL�ZL NV]HM�RG������DOH�QLH�QDOH \�VL �W\P
SU]HMPRZDü����:� W\P� WU\ELH� SUDF\�Z\ ZLHWODF]D� URGNRZ\� NXUVRU� Ä�´� � E G]LH�PLJDá� MHGHQ� UD]
SR�ND GHM�GHWHNFML�HFKD��Z�QRUPDOQ\FK�ZDUXQNDFK�E G]LH�WR�QDVW SRZDáR�PQLHM�ZL FHM�UD]�QD
VHNXQG �
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8:$*$�� :� W\P� PRPHQFLH� EDUG]R� SU]\GDWQH� MHVW� VSUDZG]HQLH� PDNV\PDOQHJR� SR]LRPX
RGELHUDQHJR� HFKD�� 1DOH \� XPLH FLü� XU] G]HQLH� QDG� PLHMVFHP� Z\VW SRZDQLD� QDMZ\ V]HJR
SR]LRPX� HFKD� Z\ ZLHWODQHJR� Z� VSRVyE� FL Já\�� :� ZL NV]R FL� SU]\SDGNyZ� SR]LRP� V\JQDáX
]PLHQLD�VL �Z�V]HURNLP�]DNUHVLH��RG����GR����

1DOH \� QDFLVQ ü� QLHELHVNL� SU]\FLVN� � Z� FHOX� SRZURWX� GR� SLHUZRWQHJR� RGF]\WX� SR]LRPX
L� UR]SRF] ü� XVWDORQ � SURFHGXU � NDOLEUDFML� �SR� XSá\ZLH� �� PLQXW� Z\ ZLHWODF]� DXWRPDW\F]QLH
SRZUyFL�GR�ZVND]\ZDQLD�ZDUWR FL�SR]LRPX��

0R QD�]DXZD \ü�� H�Z\M FLH�DQDORJRZH�SU]HWZRUQLND�063����E G]LH�VL �]PLHQLDáR�Z�WUDNFLH
Z\NRQ\ZDQLD� SURJUDPRZDQLD� SRQLHZD � ]PLHQLDQH� V � ZDUWR FL� Uy Q\FK� SDUDPHWUyZ
VWDQGDUGRZ\FK�

����� 8VWDZLHQLH�SRSUDZQHM�ZDUWR FL�GROQHJR�SURJX�RGQLHVLHQLD��E�U()�

D�� :FLVQ ü�]LHORQ\�SU]\FLVN� ���Z\ ZLHWODF]�SU]HMG]LH�]�RGF]\W\ZDQLD�SR]LRPX�GR�ÄE�U()´�
E�� :FLVQ ü�QLHELHVNL�SU]\FLVN�� �Z�FHOX�ZSURZDG]HQLD�PHQX�HG\F\MQHJR�GOD�XVWDZLHQLD

E�U()��:\ ZLHWODF]�E G]LH�Z\ ZLHWODá�LVWQLHM F ��ZDUWR ü�SDUDPHWUX�E�U()�
F�� -H OL�ZDUWR ü�E�U()�MHVW�SRSUDZQD��QDFLVQ ü�QLHELHVNL�SU]\FLVN�� ��QDVW SQLH�]LHORQ\

SU]\FLVN� �DE\�SU]HM ü�GR�QDVW SQHM�SR]\FML�PHQX��SDWU]�SXQNW��������

OXE

DE\�]PLHQLü�ZDUWR ü��QDFL QLM�QLHELHVNL�SU]\FLVN�� ��Z�FHOX�MHM�HG\FML��

3LHUZV]D�F\IUD�QD�Z\ ZLHWODF]X�E G]LH�PLJDü� �� R]QDF]D� WR�� H�PR H�E\ü� ]PLHQLRQD�SRSU]H]
ZFLVQL FLH� ]LHORQHJR� SU]\FLVNX� �� 3R� ZSURZDG]HQLX� SLHUZV]HM� F\IU\�� QDFL Q ü� QLHELHVNL
SU]\FLVN� � �Z�FHOX�Z\EUDQLD�QDVW SQHM�F\IU\��QDVW SQLH�]LHORQ\�SU]\FLVN� �Z�FHOX� MHM� HG\FML�
3RZWDU]Dü�W �VHNZHQFM ��D �GR�ZSURZDG]HQLD�SRSUDZQ\FK�F]WHUHFK�F\IU��3R�]DDNFHSWRZDQLX�
DGQD�]�F\IU�QLH�E G]LH�PLJDü�

:FLVQ ü� F]HUZRQ\� SU]\FLVN� � Z� FHOX� ]DWZLHUG]HQLD� ]DSURJUDPRZDQHJR� E�U()�� Z\ ZLHWODF]
DXWRPDW\F]QLH�SU]HMG]LH�GR�PHQX�XVWDZLDQLD�SURJX���P$�����
-H OL�ZSURZDG]RQD�ZDUWR ü�E�U()�MHVW�QLHSUDZLGáRZD��FDáD�VHNZHQFMD�ZSURZDG]DQLD�PR H�E\ü
SRZWyU]RQD�SR�ZFL QL FLX�QLHELHVNLHJR�SU]\FLVNX� �

����� 8VWDZLDQLH�SURJyZ���L����P$

3R]LRP� RGSRZLDGDM F\� �P$� PR H� E\ü� XVWDZLRQ\� SRZ\ HM� OXE� SRQL HM� SR]LRPX
RGSRZLDGDM FHPX� ZDUWR FL� ��� P$�� ]DOH QLH� RG� SRWU]HE� SRPLDURZ\FK� OXE� DSDUDWXU\
VWHURZQLF]HM�

-H OL�FKFHV]�XVWDZLü�SURJL���L����P$�SRSU]H]�V]W\ZQ\�Z\EyU�]DNUHVyZ�GOD�063�����WDNLFK�MDN
SR]LRP� Z� ]ELRUQLNX� Z� RNUH ORQHM� FKZLOL� F]DVRZHM�� RSX ü� W � RSFM � PHQX� SRSU]H]� GZXNURWQH
QDFL QL FLH�]LHORQHJR�SU]\FLVNX� ��6SRZRGXMH�WR�SU]HM FLH�GR�RSFML�XVWDZLDQLD�WáXPLHQLD�

�
D�� :FLVQ ü�QLHELHVNL�SU]\FLVN� �Z�FHOX�ZSURZDG]HQLD�PHQX�HG\F\MQHJR�GOD�XVWDZLHQLD

SURJX��P$��:\ ZLHWODF]�E G]LH�Z\ ZLHWODá�LVWQLHM F �ZDUWR ü�SDUDPHWUX��P$�
�
E�� -H OL�ZDUWR ü���P$�MHVW�SRSUDZQD��ZFLVQ ü�F]HUZRQ\�SU]\FLVN� ��D�QDVW SQLH�]LHORQ\

SU]\FLVN� �DE\�SU]HM ü�GR�QDVW SQHM�SR]\FML�PHQX�

OXE

DE\�]PLHQLü�ZDUWR ü��ZFLVQ ü�QLHELHVNL�SU]\FLVN� �Z�FHOX�MHM�HG\FML��

3LHUZV]D�F\IUD�QD�Z\ ZLHWODF]X�E G]LH�PLJDü� �� R]QDF]D� WR�� H�PR H�E\ü� ]PLHQLRQD�SRSU]H]
ZFLVQL FLH� ]LHORQHJR� SU]\FLVNX� �� 3R� ZSURZDG]HQLX� SLHUZV]HM� F\IU\�� QDFL Q ü� QLHELHVNL
SU]\FLVN� � �Z�FHOX�Z\EUDQLD�QDVW SQHM�F\IU\��QDVW SQLH�]LHORQ\�SU]\FLVN� �Z�FHOX� MHM� HG\FML�
3RZWDU]Dü�W �VHNZHQFM ��D �GR�ZSURZDG]HQLD�SRSUDZQ\FK�F]WHUHFK�F\IU��3R�]DDNFHSWRZDQLX�
DGQD�]�F\IU�QLH�E G]LH�PLJDü�
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:FLVQ ü�F]HUZRQ\�SU]\FLVN� �Z�FHOX�]DWZLHUG]HQLD�]DSURJUDPRZDQHJR���P$������Z\ ZLHWODF]
DXWRPDW\F]QLH�SU]HMG]LH�GR�PHQX�XVWDZLDQLD�SURJX����P$������
-H OL�ZSURZDG]RQD�ZDUWR ü���P$�����MHVW�QLHSUDZLGáRZD��FDáD�VHNZHQFMD�ZSURZDG]DQLD�PR H
E\ü�SRZWyU]RQD�SR�ZFL QL FLX�QLHELHVNLHJR�SU]\FLVNX� �

D�� :FLVQ ü�QLHELHVNL�SU]\FLVN� �Z�FHOX�ZSURZDG]HQLD�PHQX�HG\F\MQHJR�GOD�XVWDZLHQLD
SURJX����P$��:\ ZLHWODF]�E G]LH�Z\ ZLHWODá�LVWQLHM F �ZDUWR ü�SDUDPHWUX����P$�

�
E�� -H OL�ZDUWR ü����P$�MHVW�SRSUDZQD��ZFLVQ ü�F]HUZRQ\�SU]\FLVN� ��D�QDVW SQLH�]LHORQ\

SU]\FLVN� �DE\�SU]HM ü�GR�QDVW SQHM�SR]\FML�PHQX�

OXE

DE\�]PLHQLü�ZDUWR ü��ZFLVQ ü�QLHELHVNL�SU]\FLVN� �Z�FHOX�MHM�HG\FML��

3LHUZV]D�F\IUD�QD�Z\ ZLHWODF]X�E G]LH�PLJDü� �� R]QDF]D� WR�� H�PR H�E\ü� ]PLHQLRQD�SRSU]H]
ZFLVQL FLH� ]LHORQHJR� SU]\FLVNX� �� 3R� ZSURZDG]HQLX� SLHUZV]HM� F\IU\�� QDFL Q ü� QLHELHVNL
SU]\FLVN� � �Z�FHOX�Z\EUDQLD�QDVW SQHM�F\IU\��QDVW SQLH�]LHORQ\�SU]\FLVN� �Z�FHOX� MHM� HG\FML�
3RZWDU]Dü�W �VHNZHQFM ��D �GR�ZSURZDG]HQLD�SRSUDZQ\FK�F]WHUHFK�F\IU��3R�]DDNFHSWRZDQLX�
DGQD�]�F\IU�QLH�E G]LH�PLJDü�

:FLVQ ü� F]HUZRQ\� SU]\FLVN� � Z� FHOX� ]DWZLHUG]HQLD� ]DSURJUDPRZDQHJR� ��� P$� �����
Z\ ZLHWODF]�DXWRPDW\F]QLH�SU]HMG]LH�GR�PHQX�XVWDZLDQLD�WáXPLHQLD�V\JQDáX��G��
-H OL� ZSURZDG]RQD� ZDUWR ü� ��� P$� ����� MHVW� QLHSUDZLGáRZD�� FDáD� VHNZHQFMD� ZSURZDG]DQLD
PR H�E\ü�SRZWyU]RQD�SR�ZFL QL FLX�QLHELHVNLHJR�SU]\FLVNX� �

����� 8VWDZLHQLH�WáXPLHQLD�V\JQDáX�Z\M FLRZHJR��G�

:SURZDG]RQD�ZDUWR ü�WáXPLHQLD�MHVW�VWDá �F]DVRZ �Z\UD RQ �Z�VHNXQGDFK�VWRVRZDQ �Z�FHOX
Z\JáDG]HQLD� RGF]\WX� SR]LRPX� L� MHGQRF]H QLH� Z\JáDG]HQLD� Z\M FLD� SU GRZHJR�� 1RZR
ZSURZDG]RQH�WáXPLHQLH�PR H�PLHü�ZDUWR ü�GR�����VHNXQG��:\VRNLH�ZDUWR FL� WáXPLHQLD�E G
SRZRGRZDá\�Z\JáDG]HQLH� UDSWRZQ\FK� ]PLDQ� SR]LRPX�PLHU]RQHM� FLHF]\�� Z\JáDG]HQLH� HIHNWyZ
SRFKRG] F\FK� RG� WXUEXOHQFML� L� IDORZDQLD� SRZLHU]FKQL� PLHU]RQHM� FLHF]\� �MHGQDN� ZDUWR FL
WáXPLHQLD�ZL NV]H�RG����VHNXQG�ZSURZDG]RQH�V �EDUG]R�U]DGNR��

0R QD� ZSURZDG]Lü� ZDUWR ü� ]HURZ � WáXPLHQLD�� E G]LH� R]QDF]DáD� RQD� EUDN� MDNLHJRNROZLHN
Z\JáDG]DQLD� Z\M FLD� SU GRZHJR� �� ZF]\WDQD� ZDUWR ü� SR]LRPX� FLHF]\� E G]LH� QDW\FKPLDVW
Z\V\áDQD�QD�Z\M FLH�SU GRZH��SU]HWZRUQLN�063����Z\V\áD�V\JQDá�QRPLQDOQLH�UD]�QD�VHNXQG �
ZSURZDG]HQLH� ]DWHP� ]HURZHJR� F]DVX� WáXPLHQLD� QLH� PXVL� SRZRGRZDü� QDW\FKPLDVWRZHM
RGSRZLHG]L�SU]HWZRUQLND�QD�]PLDQ �SR]LRPX��

D�� :FLVQ ü�QLHELHVNL�SU]\FLVN� �Z�FHOX�ZSURZDG]HQLD�PHQX�HG\F\MQHJR�GOD�XVWDZLHQLD
ZDUWR FL�WáXPLHQLD��:\ ZLHWODF]�E G]LH�Z\ ZLHWODá�LVWQLHM F �ZDUWR ü�SDUDPHWUX
WáXPLHQLD�

�
E�� -H OL�ZDUWR ü�WáXPLHQLD�MHVW�SRSUDZQD��ZFLVQ ü�F]HUZRQ\�SU]\FLVN� ��D�QDVW SQLH

]LHORQ\�SU]\FLVN� �DE\�SU]HM ü�GR�QDVW SQHM�SR]\FML�PHQX�

OXE

DE\�]PLHQLü�ZDUWR ü��ZFLVQ ü�QLHELHVNL�SU]\FLVN� �Z�FHOX�MHM�HG\FML��

3LHUZV]D�F\IUD�QD�Z\ ZLHWODF]X�E G]LH�PLJDü� �� R]QDF]D� WR�� H�PR H�E\ü� ]PLHQLRQD�SRSU]H]
ZFLVQL FLH� ]LHORQHJR� SU]\FLVNX� �� 3R� ZSURZDG]HQLX� SLHUZV]HM� F\IU\�� QDFL Q ü� QLHELHVNL
SU]\FLVN� � �Z�FHOX�Z\EUDQLD�QDVW SQHM�F\IU\��QDVW SQLH�]LHORQ\�SU]\FLVN� �Z�FHOX� MHM� HG\FML�
3RZWDU]Dü� W � VHNZHQFM �� D � GR� ZSURZDG]HQLD� SRSUDZQ\FK� WU]HFK� F\IU�� 3R� ]DDNFHSWRZDQLX�
DGQD�]�F\IU�QLH�E G]LH�PLJDü�

:FLVQ ü� F]HUZRQ\� SU]\FLVN� � Z� FHOX� ]DWZLHUG]HQLD� ]DSURJUDPRZDQHM� ZDUWR FL� WáXPLHQLD
Z\ ZLHWODF]� DXWRPDW\F]QLH� SU]HMG]LH� GR� PHQX� XVWDZLDQLD� ]DFKRZDQLD� Z� V\WXDFML� DODUPRZHM
�$/�
-H OL�ZSURZDG]RQD�ZDUWR ü�WáXPLHQLD�MHVW�QLHSUDZLGáRZD��FDáD�VHNZHQFMD�ZSURZDG]DQLD�PR H
E\ü�SRZWyU]RQD�SR�ZFL QL FLX�QLHELHVNLHJR�SU]\FLVNX� �

wojciech.paszynski
Prostokąt



,3����

6LHUSLH �����

�

������ 8VWDZLHQLD�V\JQDáX�Z\M FLRZHJR�GOD�V\WXDFML�DZDU\MQ\FK

3U]HWZRUQLN� 063���� V\JQDOL]XMH� ]D� SRPRF � Z\M FLD� DQDORJRZHJR� V\WXDFM � DODUPRZ
Z�V\WXDFML��JG\�QDVW SLáD�XWUDWD�HFKD�QD�RNUHV�GáX V]\�QL ����V�

0R QD�Z\EUDü�VSRVyE�V\JQDOL]DFML�V\WXDFML�DODUPRZHM�VSR UyG�QDVW SXM F\FK�RSFML�

+L :\M FLH�SU GRZH�SU]HFKRG]L�Z�VWDQ����P$�L�SR]RVWDMH�XVWDORQH�D �GR�F]DVX�SRZURWX
ZáD FLZHJR�HFKD�SRPLDURZHJR� ��:\ ZLHWODF]�ZVND]XMH� 
/(
�RUD]�RVWDWQLH�ZVND]DQLH
SRPLDUX�

+ROG :\M FLH�SU GRZH�]DFKRZXMH�RVWDWQL �ZDUWR ü�D �GR�F]DVX�SRZURWX�ZáD FLZHJR�HFKD
SRPLDURZHJR��:\ ZLHWODF]�ZVND]XMH�
/(
�RUD]�RVWDWQLH�ZVND]DQLH�SRPLDUX�

/R :\M FLH�SU GRZH�SU]HFKRG]L�Z�VWDQ�����P$�L�SR]RVWDMH�XVWDORQH�D �GR�F]DVX�SRZURWX
ZáD FLZHJR�HFKD�SRPLDURZHJR� ��:\ ZLHWODF]�ZVND]XMH� 
/(
�RUD]�RVWDWQLH�ZVND]DQLH
SRPLDUX�

6WDQGDUGRZR�XVWDZLRQD�MHVW�RSFMD�
+ROG
��$E\�]PLHQLü�RSFM �QDOH \�ZFLVQ ü�QLHELHVNL�SU]\FLVN
� DE\� Z\ ZLHWOLü� DNWXDOQH� XVWDZLHQLH�� 1DVW SQLH� QDOH \� ZFLVQ ü� QLHELHVNL� SU]\FLVN� DE\

XPR OLZLü� ZSURZDG]HQLH� ]PLDQ\�� :\ ZLHWODQH� XVWDZLHQLH� ]DF]QLH� PLJDü� D� ]D� SRPRF
]LHORQHJR� SU]\FLVNX� � QDOH \� ]QDOH ü� GDQ � RSFM � L� Z\EUDü� QLHELHVNLP� SU]\FLVNLHP� �
:\ ZLHWODQD��DNWXDOQD�RSFMD�SU]HVWDQLH�PLJDü��:\EUDQ �RSFM �QDOH \�]DSDPL WDü�F]HUZRQ\P
SU]\FLVNLHP� ��D�QDVW SQLH�SU]HZLQ ü�PHQX�Z�FHOX�XVWDZLHQLD�SURJyZ���L����P$�QD�SRGVWDZLH
DNWXDOQHJR�SR]LRPX�FLHF]\�

-H OL� V � MX � ]DSURJUDPRZDQH� SURJL� �� L� ��� P$�� SDWU]� UR]G]LDá� ��������� QLH� SRWU]HEXMHV]
ZSURZDG]Dü� WHJR� PHQX�� 3URJUDPRZDQLH� XU] G]HQLD� MHVW� ]DNR F]RQH�� SRZLQLHQH � QDFLVQ ü
3%��Z�FHOX�Z\M FLD�]�PHQX�SURJUDPRZDQLD�L�ZUyFLü�GR�ZVND]\ZDQLD�SR]LRPX�

����� 8VWDZLHQLH�SR]LRPyZ���L����P$�Z\NRU]\VWXM F�DNWXDOQ\�SR]LRP�FLHF]\
Z�]ELRUQLNX��6���L�6����

-H OL� SURJL� �� L� ��� P$� ]RVWDá\� MX � ZF]H QLHM� ]DSURJUDPRZDQH� PR QD� RPLQ ü� WHQ� SXQNW
SURJUDPRZDQLD� SU]HWZRUQLND�063���� L� SU]HM ü� GR� QDVW SQHJR� SXQNWX� �%ORNRZDQLH� HFKD� RG
IDáV]\Z\FK�FHOyZ��ZFLVNDM F�]LHORQ\�SU]\FLVN� �

-H OL� MHGQDN�NRQLHF]QH� MHVW� �XVWDZLHQLH�SURJyZ��� L����P$�QD�SRGVWDZLH�DNWXDOQHJR�SR]LRPX
FLHF]\�Z�]ELRUQLNX�QDOH \�ZFLVQ ü�QLHELHVNL�SU]\FLVN� �DE\�ZHM ü�GR�WHJR�PHQX�

1D�SRF] WNX�QDOH \�XVWDZLü�SR]LRP�RGSRZLDGDM F\�SU GRZL���P$��1DOH \�GRSURZDG]Lü�SR]LRP
Z�]ELRUQLNX�GR�SR]LRPX�� NWyU\�PD�RGSRZLDGDü�ZDUWR FL� ��P$�D� QDVW SQLH�ZFLVQ ü� QLHELHVNL
SU]\FLVN� ��1D�Z\ ZLHWODF]X�SRMDZL�VL �DNWXDOQD�ZDUWR ü�RGSRZLDGDM FD�SU GRZL���P$��1DOH \
SRQRZQLH�ZFLVQ ü�QLHELHVNL�SU]\FLVN� �DE\�]DWZLHUG]Lü�Z\EUDQH�XVWDZLHQLH��:�W\P�PRPHQFLH
QD�Z\ ZLHWODF]X�ZVND]\ZDQH�E G �QD�SU]HPLDQ�����L�DNWXDOQH�XVWDZLHQLH�SR]LRPX�

$E\� RVWDWHF]QLH� ]DWZLHUG]Lü� XVWDZLHQLH� QDOH \� ZFLVQ ü� QLHELHVNL� SU]\FLVN� � D� QDVW SQLH
F]HUZRQ\�SU]\FLVN� �DE\�]DSDPL WDü�XVWDZLHQLH�L�SU]HM ü�GR�XVWDZLHQLD�SR]LRPX����P$�

1DVW SQLH�PR QD�XVWDZLü�SR]LRP�RGSRZLDGDM F\�SU GRZL����P$��1DOH \�GRSURZDG]Lü�SR]LRP
Z�]ELRUQLNX�GR�SR]LRPX��NWyU\�PD�RGSRZLDGDü�ZDUWR FL����P$�D�QDVW SQLH�ZFLVQ ü�QLHELHVNL
SU]\FLVN� �� 1D� Z\ ZLHWODF]X� SRMDZL� VL � DNWXDOQD� ZDUWR ü� RGSRZLDGDM FD� SU GRZL� ��� P$�
1DOH \� SRQRZQLH� ZFLVQ ü� QLHELHVNL� SU]\FLVN� � DE\� ]DWZLHUG]Lü� Z\EUDQH� XVWDZLHQLH��:� W\P
PRPHQFLH�QD�Z\ ZLHWODF]X�ZVND]\ZDQH�E G �QD�SU]HPLDQ������L�DNWXDOQH�XVWDZLHQLH�SR]LRPX�

$E\� RVWDWHF]QLH� ]DWZLHUG]Lü� XVWDZLHQLH� QDOH \� ZFLVQ ü� QLHELHVNL� SU]\FLVN� � D� QDVW SQLH
F]HUZRQ\�SU]\FLVN� �DE\�]DSDPL WDü�XVWDZLHQLH�L�SU]HM ü�GR�XVWDZLHQLD�SR]LRPX����P$�

������� %ORNRZDQLH�HFKD�RG�IDáV]\Z\FK�FHOyZ

3U]HWZRUQLN� 063���� SRVLDGD� SURVW � Z� X \FLX� IXQNFM � �/UQ�� �/HDUQ��� NWyUD� SR]ZDOD
X \WNRZQLNRZL� QD� ZVND]DQLH� L� ]DSDPL WDQLH� GZyFK� IDáV]\Z\FK� V\JQDáyZ� RGELW\FK� RG
IDáV]\Z\FK�FHOyZ�VWRM F\FK�QD�GURG]H�ZL ]NL�SRPLDURZHM�

-H OL�QD�GURG]H�ZL ]NL�QLH�PD�IDáV]\Z\FK�FHOyZ�QDOH \�ZFLVQ ü�]LHORQ\�SU]\FLVN� �DE\�Z\M ü
]�PHQX�SURJUDPRZDQLD�SU]\U] GX�L�SRZUyFLü�GR�QRUPDOQHJR�WU\EX�SRPLDURZHJR�
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-H OL� SRGF]DV� QRUPDOQHJR� WU\EX� SRPLDURZHJR� SRMDZL� VL � HFKR� RG� IDáV]\ZHJR� FHOX� ]RVWDQLH
Z\ ZLHWORQ\� IDáV]\Z\� RGF]\W� RGOHJáR FL��063����PR H� ]LJQRURZDü� WDNLH� HFKR�� 2GSRZLHGQLH
XVWDZLHQLH� PR H� E\ü� GRNRQDQH� Z� WUDNFLH� SURJUDPRZDQLD� SU]\U] GX� OXE� Sy QLHM�� JG\� WDNL
SUREOHP�]DLVWQLHMH�Z�F]DVLH�QRUPDOQHM�SUDF\�

1DOH \� ZFLVQ ü� QLHELHVNL� SU]\FLVN� DE\� ZHM ü� GR� PHQX� �/UQ��� 1D� Z\ ZLHWODF]X� SRMDZL� VL
�/UQ;���JG]LH�;�Z\QRVL������OXE���L�OLF]E �IDáV]\Z\FK�FHOyZ�MX �]DSLVDQ\FK�Z�SDPL FL�SU]\U] GX�
$E\� ]DSDPL WDü� NROHMQ\� IDáV]\Z\�FHO� QDOH \�ZFLVQ ü� QLHELHVNL� SU]\FLVN� SU]H]� F]DV� GáX V]\
QL ���VHNXQG�
8ZDJD��-H OL�Z�SDPL FL�V � MX �]DSLVDQH�GZD�FHOH� �/UQ���]DSLVDQLH�NROHMQHJR�FHOX�QLH�E G]LH
PR OLZH�GR�PRPHQWX�Z\NDVRZDQLD�SDPL FL��SDWU]�SRQL HM��

1D�Z\ ZLHWODF]X� SRMDZL� VL �PLJDM FH� QD� SU]HPLDQ�ZVND]DQLH� SR]LRPX� IDáV]\ZHJR� FHOX� RUD]
ZVND]DQLH��/UQ���3R�RNRáR���VHNXQGDFK�FHO�]RVWDMH�]DSDPL WDQ\�D�QD�Z\ ZLHWODF]X�SRMDZLD�VL
ZVND]DQLH��/UQ;���$E\�]UH]\JQRZDü�]�]DSDPL WDQLD�Z\EUDQHJR�FHOX�QDOH \�ZFLVQ ü�QLHELHVNL
SU]\FLVN� �

$E\� ]DSLVDü� Z� SDPL FL� SR]LRP� Z\EUDQHJR� IDáV]\ZHJR� FHOX� QDOH \� ZFLVQ ü� F]HUZRQ\
SU]\FLVN� �

$E\� ]DSDPL WDü� NROHMQ\� IDáV]\Z\� FHO� QDOH \� SRQRZQLH� SU]HM ü� Z� PHQX� GR� IXQNFML� �/UQ�
L�UR]SRF] ü�VHNZHQFM �]DSDPL W\ZDQLD�RG�SRF] WNX�

8ZDJD�� :� PRPHQFLH� ]DSDPL WDQLD� IDáV]\ZHJR� FHOX� 063���� XVWDZLD� ZRNyá� WHJR� SXQNWX
�RNQR��� R� V]HURNR FL� RN�� ���� PP� �Z� NWyU\P� RGU]XFDQH� V � ZV]\VWNLH� HFKD� �� VáDEV]H� RG
]DSDPL WDQHJR�

$E\� Z\NDVRZDü� ]� SDPL FL� SU]\U] GX� ZV]\VWNLH� ]DSDPL WDQH� IDáV]\ZH� HFKD� QDOH \� ZFLVQ ü
QLHELHVNL� SU]\FLVN� DE\�ZHM ü� GR�PHQX� �/UQ;�� D� QDVW SQLH�ZFLVQDü� L� SU]\WU]\PDü� SU]H]� ��
VHNXQG� ]LHORQ\� SU]\FLVN� � DE\� FDáNRZLFLH� Z\NDVRZDü� SDPL ü�� 1D� Z\ ZLHWODF]X� SRMDZL� VL
NRPXQLNDW��/UQ���

������ =PLDQD�WU\EX�G]LDáDQLD�SR]LRP��!�RGOHJáR ü

-H OL� SU]HWZRUQLN�063����PD� E\ü� X \ZDQ\� GR� SRPLDUyZ� RGOHJáR FL� RGSRZLHGQLH� ZVND]DQLH
PR H� E\ü� ]PLHQLRQH� Z� QDVW SXM F\� VSRVyE�� Z� WU\ELH� QRUPDOQHM� SUDF\�� JG\� QD� Z\ ZLHWODF]X
SRND]\ZDQD� MHVW�ZDUWR ü�SR]LRPX�QDOH \�ZFLVQ ü� QLHELHVNL� SU]\FLVN� ��2G� WHM� SRU\�ZDUWR ü
RGOHJáR FL�RG�FHOX�E G]LH�Z\ ZLHWODQD�QD�SU]HPLDQ�]�NRPXQLNDWHP��'LVW��

��� �$ZDULD�]DVLODQLD

3RQLHZD � ZV]\VWNLH� SDUDPHWU\� V � SU]HFKRZ\ZDQH� Z� SDPL FL� (�3520�� QDZHW� Z� SU]\SDGNX
XV]NRG]HQLD�]DVLODQLD�OXE�RGá F]HQLD�XU] G]HQLD�RG� UyGáD�]DVLODQLD��063����E G]LH�SDPL WDá
RVWDWQLH�ZDUWR FL�ZV]\VWNLFK�SDUDPHWUyZ� L�SU]HMG]LH�GR�SRSUDZQHM�SUDF\�]DUD]�SR�SRQRZQ\P
Zá F]HQLX�]DVLODQLD�

��� 6SUDZG]HQLD�NR FRZH

6SUDZG]Lü�� F]\� HNUDQ� NDEOD� MHVW� ]DPRFRZDQ\� Z� VSRVyE� ]DSHZQLDM F\� SRá F]HQLH� ]� NRPRU
HNUDQXM F �

6SUDZG]Lü��F]\�Z\ ZLHWODF]�G]LDáD�SRSUDZQLH�
0R QD�SRQRZQLH�VSUDZG]Lü�ZDUWR ü�HFKD�SU]HG�SRQRZQ\P�]DPRQWRZDQLHP�SRNU\Z\
REXGRZ\�

6SUDZG]Lü��F]\�XV]F]HOND�SRNU\Z\�]QDMGXMH�VL �ZH�ZáD FLZ\P�PLHMVFX�Z�SRNU\ZLH�RUD]�F]\�MHVW
Z�GREU\P�VWDQLH��8V]F]HOND�QLH�SRZLQQD�E\ü�Z� DGHQ�VSRVyE�VNU FRQD�OXE�]DáDPDQD�

2VWUR QLH�]DPRFRZDü�SRNU\Z �QD�063����L�UyZQRPLHUQLH�GRNU FLü�WU]\� UXE\�SRNU\Z\�Z�FHOX
SRSUDZQHJR�XV]F]HOQLHQLD�XU] G]HQLD�
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��� %UDN�ZVND]D �QD�Z\ ZLHWODF]X

6SUDZG]Lü� UyGáR� ]DVLODQLD�� 6SUDZG]Lü� F]\� QD� ]DFLVNDFK� XU] G]HQLD� Z\VW SXMH� QDSL FLH
SU]\QDMPQLHM� ��� 9'&�� 6SUDZG]Lü� L]RODFMH� NDEOD�� QLH� GRSXV]F]Dü� GR� NRQWDNWX� NDEOD� ]� OLVWZ
]DFLVNRZ �

���� %UDN�ZVND]DQLD�SR]LRPX

6SUDZG]Lü� F]\� F]XMQLN� XU] G]HQLD� SXOVXMH�� 3RZLQQ\� E\ü� Vá\V]DOQH� ÄW\NDQLD´� SU]HWZRUQLND
Z\VW SXM FH� ]� F] VWRWOLZR FL � RNRáR� MHGQHJR� UD]D� QD� VHNXQG �� -H OL� G ZL N� WHQ� QLH� MHVW
Vá\V]DOQ\��PRJáR�QDVW SLü�XV]NRG]HQLH�XU] G]HQLD�

���� ,QIRUPDFMH�R�Eá GDFK

������ 0LJDM F\� NRPXQLNDW� Ä/(´� � QD� SU]HPLDQ� ]� Ä����´� R]QDF]D�� H� 063���� QLH� PR H� XFKZ\FLü
SRZURWQHJR�HFKD��SRQLHZD �SR]LRP�FLHF]\�MHVW�SR]D�]DNUHVHP����PHWUyZ��XU] G]HQLD��=PLHQLü
ORNDOL]DFM � XU] G]HQLD� OXE� VNRQWDNWRZDü� VL � ]� ILUP � 0REUH\� Z� FHOX� X]\VNDQLD� LQIRUPDFML
R�XU] G]HQLDFK�PDM F\FK�ZL NV]\�]DNUHV�SRPLDURZ\�

������� 0LJDM F\�NRPXQLNDW� Ä/(´�QD�SU]HPLDQ�]H�ZVND]DQLHP�SR]LRPX�R]QDF]D�� H� F]XMQLN�063���
QLH� RWU]\PXMH� VDW\VIDNFMRQXM FHJR� HFKD� RGELWHJR� RG� SRZLHU]FKQL� FLHF]\�� 0R H� E\ü� WR
VSRZRGRZDQH� Uy QRUDNLPL� SU]\F]\QDPL�� QDGPLHUQH� VSLHQLHQLH� FLHF]\�� EXU]OLZD� SRZLHU]FKQLD
FLHF]\� OXE�RSDU\�Z\VW SXM FH�Z�SU]HVWU]HQL� QDG�FLHF] ��3U]HGH�ZV]\VWNLP�QDOH \� VSUDZG]Lü�
F]\�SRZLHU]FKQLD�F]XMQLN�SU]\U] GX�MHVW�SR]EDZLRQD�]DQLHF]\V]F]H �L�VNRQGHQVRZDQHM�FLHF]\�
1LHZLHOND�LOR ü�VNRQGHQVRZDQHM�FLHF]\�QD�SRZLHU]FKQL�HPLWXM FHM��XU] G]HQLD�QLH�]DNáyFD�MHJR
SUDF\�� OHF]� QDGPLHUQD� NRQGHQVDFMD� PR H� Z\ZRáDü� QLHSUDZLGáRZR FL� Z� MHJR� G]LDáDQLX�� -H OL
ZQ WU]H� ]ELRUQLND� QLH� PR H� E\ü� RGSRZLHGQLR� RGSRZLHWU]RQH� Z� FHOX� RFKURQ\� SU]HG
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