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Streszczenie

�ZLDGRPR�ü� ]ZL�]DQD� MHVW� ]� XZDJ��� SDPL
FL�� URERF]�� L� SHUFHSFM��� 6WUXPLH�� �ZLDGRPR�FL
]DZLHUD�W\ONR�WH�HOHPHQW\��NWyUH�SRMDZLDM��VL
�Z�SDPL
FL�URERF]HM��Neurofizjologiczne kore-
ODW\�ZUD*H���ZLDGRP\FK�PRJ��REHMPRZDü�SURFHV\�V\QFKURQL]DFML�RVF\ODFML����Hz odpowie-
G]LDOQH�]D�VFDODQLH�ZUD*H���the binding problem). Przedstawiono alternatywne teorie rozwi�-
]DQLD� OXE� XQLNQL
FLD� SUREOHPX� VFDODQLD�ZUD*H��� 6]F]HJyOQLH� RELHFXM�FH�PRJ�� E\ü� NRUHODW\
RSDUWH� QD� SRPLDUDFK� ZVSyáF]\QQLNyZ� ]áR*RQR�FL� DNW\ZQR�FL� QHXURQRZHM� ]DSURSRQRZDQH
przez Tonioni i (GHOPDQD��2PyZLRQR�WHRULH�ÄE�EOL�DNW\ZQR�FL´� L�DGDSWDF\MQHJR�UH]RQDQVX�
Z\MD�QLDM�FH� ZLHOH� DVSHNWyZ� ]ZL�]DQ\FK� ]� IHQRPHQRORJL�� ZUD*H�� �ZLDGRP\FK�� 3U]HGVWa-
ZLRQR�DUJXPHQW\�]D�X]QDQLHP��ZLDGRPR�FL�]D�SURFHV�G\VNU\PLQDFML�QLH�V\PEROLF]Q\FK� Ue-
SUH]HQWDFML�SRMDZLDM�F\FK�VL
�Z�SDPL
FL�URERF]HM�R�QLHZLHONLHM�SRMHPQR�FL���7H�UHSUH]HQWDFMH
WZRU]��VWDQ\�UH]RQDQVRZH�]�UHSUH]HQWDFMDPL�SU]HFKRZ\ZDQ\PL�Z�SDPL
FL�GáXJRWUZDáHM��-HVW
WR�SURFHV��NWyUHJR�QLH�GD�VL
�V\PXORZDü�]D�SRPRF��F\IURZHJR�NRPSXWera.

Abstract

Consciousness is connected with attention, working memory and perception. The stream of
consciousness contains only those elements that are present in the working memory. Neuro-
physiological correlates of conscious states are sought in form of synchronization processes
based on 40 Hz oscillations needed to solve the binding problem. Alternative theories to solve
or avoid the binding problem are presented. Correlates based on neural complexity index re-
cently introduced by Tonioni and Edelman are especially promising. Theories of “activity
bubbles” and of adaptive resonance explain many aspects of the conscious’ experience phe-
nomenology. Arguments supporting the idea that consciousness is a process of discrimination
of continuous, non-symbolic representations appearing in small-capacity working memory are
presented. These representations create resonant states with long-term memory traces, a proc-
ess that cannot be captured by digital computer simulations.

6áRZD�NOXF]RZH���ZLDGRPR�ü��XNáDG\�G\QDPLF]QH�
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1 Wprowadzenie

%DGDQLD�QDG��ZLDGRPR�FL��REM
WH�E\á\�SU]HG�GáXJL�F]DV�URG]DMHP�WDEX��3UREOHP�QDWXU\��ZLa-
GRPR�FL�G\VNXWRZDQ\�E\á�JáyZQLH�SU]H]�ILOR]RIyZ�VSHNXOXM�F\FK�QD�WHPDW�XP\VáX�Z�FDáNo-
witym oderwaniu od QHXURELRORJLL��:\M�WNLHP�MHVW� WX�VWZRU]RQ\�SU]H]�3DWU\FM
�Churchland
nurt „neurofilozofii” [3]�� NU\W\F]Q\�ZREHF� IXQNFMRQDOL]PX�� D�Z� V]F]HJyOQR�FL� DUJXPHQWyZ

GRW\F]�F\FK� QLH]DOH*QR�FL� VWDQyZ� SV\FKRORJLF]Q\FK� RG� VWDQyZ� Py]JX�� 1LHVWHW\� QLHZLHOX
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ILOR]RIyZ�XP\VáX�SRV]áR�Z�W\P�NLHUXQNX�L�Z�WHM�G]LHG]LQLH�SDQXMH�QDGDO�GX*H�SRPLHV]DQLH��=

MHGQHM� VWURQ\� QLHNWyU]\� ILOR]RIRZLH� SURSRQXM�� RGU]XFHQLH� ZV]HONLFK� SR�UHGQLFK� SR]LRPyZ

RSLVX�� WZLHUG]�F�� *H� LVWQLHM�� W\ONR� VWDQ\� QHXURIL]MRORJLF]QH� L� �ZLDGRPR�ü� [15]�� NU\W\NXM�F
EDGDQLH�SURFHVyZ�SU]HWZDU]DQLD�LQIRUPDFML�SU]H]�Py]J��-HVW�WR�Z\M�WNRZR�GHVWUXNW\ZQH�So-
GHM�FLH��JG\*�QLH�PR*QD�VNRQVWUXRZDü�VHQVRZQ\FK�PRGHOL�XP\VáX�EH]�ZSURZDG]HQLD�FDáHJR

V]HUHJX�SR]LRPyZ�SR�UHGQLFK�±�IDNW\�QHXURELRORJLF]QH�PXV]��E\ü�SRGVWDZ���DOH�EH]�PRGHOL

WHRUHW\F]Q\FK�L�V\PXODFML�NRPSXWHURZ\FK��SR]ZDODM�F\FK�QD�VWDZLDQLH� L� WHVWRZDQLH�KLSRWH]
GRW\F]�F\FK� IXQNFMRQRZDQLD� Py]JX� SR]RVWDQLHP\� QD� SR]LRPLH� EHKDZLRU\]PX�� =� GUXJLHM

VWURQ\�G\VNXVMH�GRW\F]�FH�XP\VáX�VS\FKDQH�V��QD�PDQRZFH�SU]H]�ILOR]RIXM�F\FK�PDWHPDWy-
NyZ��DUJXPHQWXM�F\FK�±�Z�RGHUZDQLX�]DUyZQR�RG�SV\FKRORJLL�NRJQLW\ZQHM� MDN� L�RG�neuro-
ELRORJLL�±�]D�LVWQLHQLHP�WDMHPQ\FK�ZáDVQR�FL�XP\VáX��NWyU\FK�]UR]XPLHQLH�Z\PDJDü�E
G]LH
rewizji fundamentalnych teorii fizycznych [14].

1LHVWHW\� WDNLH�EH]SáRGQH�G\VNXVMH� ILOR]RILF]QH�RGZUDFDM�� XZDJ
� RG� FL�JáHJR�SRVW
SX�Z� Uo-
]XPLHQLX�]ZL�]NyZ�SRPL
G]\�VWDQDPL�Py]JX�D�VWDQDPL�XP\VáX��SRVW
SX�NWyU\�GRNRQXMH�VL

G]L
NL�PRGHORP� G\QDPLF]Q\P� W\SX� VLHFL� QHXURQRZ\FK��William James i inni twórcy psy-
FKRORJLL�Z�;,;�ZLHNX�]DMPRZDOL�VL
�SU]HGH�ZV]\VWNLP��ZLDGRPR�FL���-X*�Z������URNX�Do-
nald +HEE� Z� VZRMHM� NVL�*FH� ÄOrganization of Behavior´� ]DSURSRQRZDá� Z\MD�QLHQLH� ZLHOX
]MDZLVN� SV\FKRORJLF]Q\FK�� ]ZL�]DQ\FK� ]� SHUFHSFM��� XF]HQLHP� VL
�� SDPL
FL�� L� ]DEXU]HQLDPL

DIHNW\ZQ\PL��Z�RSDUFLX�R�SURFHV\�]DFKRG]�FH�Z�VLHFLDFK�QHXURQyZ��:H�ZVW
SLH�GR�VZRMHM
NVL�*NL�+HEE�XWR*VDPLDá�WH�SURFHV\�]H�]MDZLVNDPL�SV\FKLF]Q\PL��QLH�SRVXQ�á�VL
�MHGQDN*H�GR
SUyE\�]UR]XPLHQLD��ZLDGRPR�FL��3V\FKRORJLD�NRJQLW\ZQD�SRPLPR�RGU]XFHQLD�RJUDQLF]RQHM

SHUVSHNW\Z\�EHKDZLRU\]PX�VWURQLáD�RG�]DJDGQLH��]ZL�]DQ\FK�]H��ZLDGRPR�FL���ERM�F�VL
�LFK
pozornie „nienaukowego” charakteru. Dopiero w ostatniej dekadzie XX wieku badania nad
�ZLDGRPR�FL��ZNURF]\á\�GR�JáyZQHJR�QXUWX�QDXNL��3U]\F]\QLáD�VL
�GR�WHJR�VHULD�NRQIHUHQFML
organizowanych od 1996 przez University of Arizona w Tucson, oraz powstanie  szeregu
specjalistycznych pism, takich jak Consciousness and Cognition (Academic Press) oraz Jour-
nal of Consciousness Studies (Imprint Academic��� :D*Q�� URO
� RGHJUDá� UyZQLH*� DUW\NXá� )�
Cricka i C. Kocha [4]�IRUPXáXM�F\�SUREOHP��ZLDGRPR�FL�Z]URNRZHM�]�SXQNWX�ZLG]HQLD�neu-
URELRORJLL�RUD]�SRSXODUQD�NVL�*ND�)��Cricka [5].

2 3UREOHP\�]ZL�]DQH�]�GHILQLFM���ZLDGRPR�FL

7UXGQR�MHVW�MHGQR]QDF]QLH�]GHILQLRZDü��ZLDGRPR�ü��VáRZR�WR�X*\ZDQH�MHVW�ERZLHP�Z�ZLHOX

Uy*Q\FK� ]QDF]HQLDFK� L� NRQWHNVWDFK�� MDNLHJR� ZL
F� Z\MD�QLHQLD� PR*QD� VL
� VSRG]LHZDü"� &]\
�ZLDGRPR�ü�GD�VL
� VSURZDG]Lü�GR�XZDJL��SDPL
FL� URERF]HM� OXE�SHUFHSFML"�&]XFLH��ZLG]HQLH
F]\� Vá\V]HQLH� V�� �ZLDGRP\PL�ZUD*HQLDPL�Z\QLNDM�F\PL� ]H� ]ZUyFHQLD� XZDJL� QD� F]\QQR�FL
GRW\NDQLD��SDWU]HQLD�L�VáXFKDQLD��:�M
]\NX�SV\FKRORJLL�SRWRF]QHM�F]\QLP\�ZL
F�UR]Uy*QLHQLH
SRPL
G]\� G]LDáDQLHP� XZDJL�� DNW\ZQHJR� SURFHVX� SR]ZDODM�FHJR� QD� Z\EyU� ERG(FyZ�� RUD]
VDP\P�SURFHVHP�GR�ZLDGF]DQLD�W\FK�ERG(FyZ�MDNR�ZUD*H���8ZDJD�Z\ELHUD��NWyUH�]�LVWQLHM�-
F\FK�Z�Py]JX�SREXG]H��E
G]LHP\��ZLDGRPLH�GR�ZLDGF]Dü��OXE�SR]ZDOD�DNW\ZQLH�SRV]XNi-
ZDü�QRZ\FK�ZUD*H��� QS�� SU]H]� NRQWURO
� UXFKX� JDáHN� RF]Q\FK� SRG�ZSá\ZHP�ERG(FyZ� DNu-
VW\F]Q\FK��&KRFLD*�SRM
FLD�SV\FKRORJLL�SRWRF]QHM�PRJ��VL
�RND]Dü�]XSHáQLH�QLHDGHNZDWQH�[3]
QLH� QDOH*\� LFK� RGU]XFDü� SRFKRSQLH��:\MD�QLHQLD� ]JRGQH� ]� SRWRF]Q\P� VSRVREHP� X*\ZDQLD
SRM
ü� GRW\F]�F\FK� �ZLDGRPR�FL� E
G�� VL
� QDP�Z\GDZDü� EDUG]LHM� QDWXUDOQH� QL*� Z\MD�QLHQLD
DEVWUDNF\MQH��1LHVWHW\�Z\MD�QLHQLD� WDNLH�QLH� V��XQLZHUVDOQH��ER�Z� Uy*Q\FK� M
]\NDFK�SRM
FLH
�ZLDGRPR�FL�L�PHWDIRU\�GRW\F]�FH�XP\VáX�IXQNFMRQXM��Z�RGPLHQQ\�VSRVyE��SRU��UR]Uy*QLHQLH
SRPL
G]\�consciousness i awareness�Z�M
]\NX�DQJLHOVNLP���:V]\VWNLH�Z\MD�QLHQLD�SRWRF]QH
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RGZRáXM�� VL
�Z� MDZQ\� OXE�XNU\W\� VSRVyE�GR�homunculusa�� D�ZL
F�RVWDWHF]QLH�QLH�GDG]�� VL

]DDNFHSWRZDü��.WR�NLHUXMH�XZDJ�"�3UREOHP�WHQ�QLH�SRMDZLD�VL
� MH�OL�G]LDáDQLH�Py]JX�RSLVu-
MHP\�]D�SRPRF��XNáDGyZ�G\QDPLF]Q\FK��SRU��SRQi*HM��

0QLHM�MDVQH�MHVW�UR]Uy*QLHQLH�SRPL
G]\�SDPL
FL��URERF]���working memory��D��ZLDGRPR�FL��
Baddeley [1]� XZD*D�� *H� �ZLDGRPR�ü� G]LDáD� SU]H]� SDPL
ü� URERF]��� VWDQRZL�F� MHM� DNW\ZQ\
HOHPHQW�NRQLHF]Q\�GR�NRRUG\QDFML�LQIRUPDFML�]�Uy*Q\FK�(UyGHá��]DUyZQR�SDPL
FL�HSL]RG\Fz-
QHM�]GDU]H��SU]HV]á\FK��MDN�L�ELH*�FHM�SHUFHSFML��:�W\P�XM
FLX�VDPD�SDPL
ü�URERF]D�MHVW�W\ONR
]ELRUHP� ÄRELHNWyZ� XP\VáX´� �UHSUH]HQWDFML� LNRQRJUDILF]Q\FK�� SHUFHSWyZ�� P\�OL��� D� �ZLDGo-
PR�ü�MHVW�DNW\ZQ\P�SURFHVHP��GRNRQXM�F\P�VNRMDU]H���UHIOHNVML�L�ZROLFMRQDOQHM�RFHQ\�SRMa-
ZLDM�F\FK�VL
�PR*OLZR�FL��Baars [2]� UR]ZLQ�á�SRGREQH� LGHH�Z�UDPDFK� WHRULL�JOREDOQHM�SU]e-
strzeni roboczej (Global Workspace���SUyEXM�F�Z�SHZQ\P�VWRSQLX�SRZL�]Dü�M��]�neurofizjo-
ORJL���:� MHJR� UR]XPLHQLX� XZDJD� VWZDU]D� GRVW
S� GR� �ZLDGRPR�FL� ]DZLHUDM�FHM� RSUyF]� per-
FHSWyZ� ]ZL�]DQ\FK� ]� G]LDáDQLHP� ]P\VáyZ� UyZQLH*� LQWHQFMH�� SUDJQLHQLD�� ]QDF]HQLD� DEVWUDk-
F\MQ\FK�SRM
ü� L� LQQH� HOHPHQW\���ZLDGRPR�ü� MHVW� QDWRPLDVW� SURFHVHP�QDGU]
GQ\P��NRQLHFz-
Q\P�E\�SRZLDGRPLü�ZV]\VWNLH�VWUXNWXU\�Py]JX�R�SRMDZLDM�F\P�VL
�SUREOHPLH�L�]HEUDü�F]�Vt-
NRZH�Z\QLNL�RG�Z\VSHFMDOL]RZDQ\FK��QLH�ZLDGRP\FK�SURFHVRUyZ��]GROQ\FK�GR�UR]ZL�]DQLD
IUDJPHQWyZ� WHJR� SUREOHPX�� =DZDUWR�ü� VWUXPLHQLD� �ZLDGRPR�FL� �SU]H*\ZDQH�ZUD*HQLD�� MHVW
WR*VDPD�]� WUH�FL�� SDPL
FL� URERF]HM��7H� L� SRGREQH�SRGHM�FLD�SV\FKRORJLF]QH�XVLáXM�FH� VNRn-
NUHW\]RZDü� SRM
FLD� M
]\ND� SRWRF]QHJR�Z\GDM�� VL
� DWUDNF\MQH�� SR]ZDODM�F� VWZRU]\ü� SRPRVW

SRPL
G]\�G\QDPLF]Q\PL�PRGHODPL�SURFHVyZ�]DFKRG]�F\FK�Z�Py]JX��D�WUH�FL��XPyVáX�

�ZLDGRPR�ü�ZL�*H�VL
�]�VXEWHOQ\PL�S\WDQLDPL��GODF]HJR�Z�RJyOH�PDP\�ZUD*HQLD��ZLDGRPH"

:UD*HQLD�PDM��MDNR�FL��]ZDQH�Z�ILOR]RILL�XP\VáX�qualia���NWyUH�QLH�GDM��VL
�RSLVDü�]D�SRPRF�
EDUG]LHM�SRGVWDZRZ\FK�SRM
ü��&]\�LVWQLHQLX�W\FK�MDNR�FL�PR*QD�SU]\SLVDü�MDN���IXQNFM
"�&]\
PRJ��RQH�SRZVWDü�Z�HOHNWURQLF]Q\FK�V\PXODWRUDFK�Py]JX� OXE�SURJUDPDFK�Z\NRQ\ZDQ\FK

SU]H]�NRPSXWHU\"�-DNLH�MHVW�HZROXF\MQH�]QDF]HQLH�ZUD*H�"�&]\��ZLDGRPR�ü�UHIOHNV\MQ��Qa-
OH*\�X]QDü�]D�LQQ\�URG]DM��ZLDGRPR�FL�QL*��ZLDGRPR�ü�SLHUZRWQ�"�3RZV]HFKQLH�XZD*D�VL
�
*H�V�� WR�S\WDQLD��QD�NWyUH�QLH�PR*QD�]QDOH(ü�RGSRZLHG]L��0R*QD� MHGQDN�]QDOH(ü�DUJXPHQW\

SRND]XM�FH��*H�V\VWHP�V]WXF]Q\��NWyUHJR�G]LDáDQLH�Z]RURZDQH� MHVW�QD�PRGXODUQ\FK�VLHFLDFK

neuURQRZ\FK�Py]JX��PXVL�WZLHUG]Lü��*H�RGF]XZD�ZUD*HQLD�[9].

1DMEDUG]LHM�NRQNUHWQH�Z\GDM��VL
�SUyE\�V]XNDQLD�QHXURIL]MRORJLF]Q\FK�NRUHODWyZ�RGUy*QLDM�-
F\FK� VWDQ� �ZLDGRP\� RG� QLH�ZLDGRPHJR��0R*QD� ]QDOH(ü�ZLHOH� NRQWUDVWXM�F\FK� ]H� VRE�� SDU
]MDZLVN� XP\VáRZ\FK�� ]� NWyU\FK� MHGQR� NRMDU]RQH� MHVW� ]H� �ZLDGRP\P� G]LDáDQLHP� D� GUXJLH� ]

QLH�ZLDGRP\P��'RW\F]\�WR�Uy*Q\FK�URG]DMyZ�SDPL
FL��SDPL
ü�NUyWNRWUZDáD�±�SDPL
ü�GáXJo-
WHUPLQRZD��HSL]RG\F]QD�±�VHPDQW\F]QD��GHNODUDW\ZQD�±�SURFHGXUDOQD���ZLDGRPH�XF]HQLH�VL

L�SDPL
ü�±�XF]HQLH�VL
�L�SDPL
ü�XWDMRQD��implict learning, implicit memory���.RQWURO
�L�ZQLo-
VNRZDQLH��ZLDGRPH�SU]HFLZVWDZLü�PR*QD�NRQWUROL�L�DXWRPDW\F]QHPX�G]LDáDQLX�� OXE�WH*�EDr-
G]LHM� RJyOQLH� SURFHV\� Z\PDJDM�FH� XP\VáRZHJR� Z\VLáNX� SURFHVRP� Z\NRQ\ZDQ\P� VSRQWa-
QLF]QLH�OXE�EH]�Z\VLáNX���ZLDGRPD�SHUFHSFMD�NRQWUDVWXMH�]�QLH�ZLDGRP��UHFHSFM��ERG(FyZ��D
PHFKDQL]P\�XZDJL�Z\Uy*QLDM�� ERG(FH� QRZH�� ]QDF]�FH�� VLOQH� OXE� ]QDMGXM�FH� VL
�Z� FHQWUXP
XZDJL�� VS\FKDM�F� GR� QLH�ZLDGRPHM� UHFHSFML� ERG(FH� SRZWDU]DM�FH� VL
�� QLHLVWRWQH�� VáDEH� OXE
]QDMGXM�FH�VL
�QD�SHU\IHULDFK�XZDJL��6WDQ� MDZ\� L�PDU]H�� VHQQ\FK�SU]HFLZVWDZLü�PR*QD�VWa-
QRZL�VQX�Já
ERNLHJR�OXE�NRPLH��(NVSHU\PHQW\�PRJ��SRND]Dü�Uy*QLFH�SRPL
G]\�VWDQDPL�Pó-
]JX�Z�F]DVLH��ZLDGRPHJR�G]LDáDQLD�L�G]LDáDQLD�QLH�ZLDGRPHJR�
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3 1HXURIL]MRORJLF]QH�NRUHODW\��ZLDGRPR�FL

.RQWUDVW\�SRPL
G]\�F]\QQR�FLDPL�L�VWDQDPL��ZLDGRP\PL�D�QLH�ZLDGRP\PL�PR*QD�EDGDü�Z
WHVWDFK�SV\FKRORJLF]Q\FK��-HGQDN*H�SU]H]�GáXJL�F]DV� WUXGQR�E\áR�]QDOH(ü�neurofizjologiczne
NRUHODW\� ZUD*H�� �ZLDGRP\FK�� 0HWRG\� REUD]RZDQLD� Py]JX� SR]ZROLá\� FR� SUDZGD� GRVWU]HF

REV]DU\�]DDQJD*RZDQH�Z�SU]HWZDU]DQLH�LQIRUPDFML�MHGQDN*H�VDPR�SREXG]HQLH�SáDWyZ�F]Ráo-
Z\FK�Z�F]DVLH�UR]ZL�]DQLD�]DGD��GRW\F]�F\FK�SODQRZDQLD�QLH�MHVW�SUHF\]\MQLH�VNRUHORZDQH�]
ZUD*HQLDPL� �ZLDGRP\PL�� 5R]G]LHOF]R�ü� F]DVRZD� I05,� OXE� 3(7� QLH� MHVW� Z\VWDUF]DM�FD� GR
]DREVHUZRZDQLD�WDNLFK�NRUHODFML��3DPL
ü�NUyWNRWUZDáD�MHVW�EH]�Z�WSLHQLD�]ZL�]DQD�]�ELRHOHk-
WU\F]Q\PL�� V]\ENR]PLHQQ\PL� SREXG]HQLDPL� SU]HMDZLDM�F\PL� VL
� Z� F]\QQR�FL� ((*� NRU\�
Crick i Koch [4]�]DVWDQDZLDOL�VL
�QDG�problemem scalania (the binding problem��DNW\ZQR�FL
Uy*Q\FK�F]
�FL�XNáDGX�Z]URNRZHJR�[21]�Z�SURFHVLH�ZLG]HQLD��6FDODQLH�DNW\ZQR�FL��NRQLHFz-
QH� GR� SRZVWDQLD� ZUD*HQLD� SU]HFKRZ\ZDQHJR� Z� SDPL
FL� URERF]HM�� Z\PDJD� V\QFKURQL]DFML

Z\áDGRZD�� QHXURQyZ��:LHOX� EDGDF]\� ZVXQ
áR� KLSRWH]
� R� LVWRWQHM� UROL� RVF\ODFML� R� F]
VWo-
�FLDFK� U]
GX� ���Hz w tym procesie. Singer [16]� SLV]H�� Ä0R*OLZH�� *H� W\ONR� WH� SREXG]HQLD
SU]HNUDF]DM��SUyJ��ZLDGRPR�FL��NWyUH�V��GRVWDWHF]QLH�]RUJDQL]RZDQH�L�NRKHUHQWQH´��6\QFKUo-
QL]DFMD� SRZLQQD� GRW\F]\ü� QLH� W\ONR� LQWUDNRUW\NDOQ\FK� SREXG]H��� OHF]� UyZQLH*� REHMPRZDü

struktury limbiczne oraz twór siatkowaty.

3RPLPR� OLF]Q\FK� HNVSHU\PHQWyZ� ]� XG]LDáHP� OXG]L� L� ]ZLHU]�W� SRWZLHUG]DM�F\FK� LVWQLHQLH
]ZL�]NX� SRPL
G]\� ZUD*HQLDPL� �ZLDGRP\PL� L� V\QFKURQL]DFM�� QHXURQyZ� � �SRU�� SU]HJO�G� Z
Temporal Binding, numer specjalny Consciousness and Cognition Vol. 8, No. 2, czerwiec
1999) hipoteza 40 +]�MHVW�Z�GDOV]\P�FL�JX�NRQWURZHUV\MQD��3U]HGH�ZV]\VWNLP�QLH�MHVW�ZFDOH

MDVQH�F]\�VDP�SUREOHP�VFDOHQLD�ZUD*H��Z\PDJD�UR]ZL�]DQLD��DOERZLHP�QLHNWyU]\�ILOR]RIRZLH

SRGZD*DM��SU]HNRQDQLH�R�NRQLHF]QR�FL� WUDNWRZDQLD�ZUD*H�� �ZLDGRP\FK�Z�FDáR�FLRZ\� VSo-
VyE��-H�OL�XGDáRE\�VL
�Z\ND]Dü��*H�MHGQR�ü��ZLDGRPR�FL�MHVW�SHZQHJR�URG]DMX�LOX]M��L�QDOH*\
UDF]HM�PyZLü�R� VWUXPLHQLX�ZUD*H�� LQWHUSUHWRZDQ\FK� MDNR� FDáR�ü�SUREOHP�VFDODQLD�RND]DáE\

VL
�SR]RUQ\��Zeki i Bartels [21]�SU]\FK\ODM��VL
�GR�SR�UHGQLHJR�SRJO�GX��Z�NWyU\P�PRGXODUQD

EXGRZD�Py]JX�SR]ZDOD�QD�SRZVWDZDQLH� V\QFKURQLF]Q\FK� VWDQyZ�ZHZQ�WU]�PRGXáyZ�� OHF]

QLH�Z�REU
ELH�FDáHJR�Py]JX��%\áE\�WR�ZL
F�]ELyU�ÄPLNUR�ZLDGRPR�FL´��]DPLDVW�ÄWHDWUX��ZLa-
GRPR�FL´� [2]��3RGREQ�� WHRUL
�JáRVL�$��Damasio [6]��JUXS\�QHXURQyZ�Z�]QDMGXM�F\FK� VL
�Z
Uy*Q\FK� REV]DUDFK�Py]JX� ±� ÄVWUHIDFK� NRQZHUJHQFML´�� F]\OL� REV]DUDFK�wielomodalnych, od-
ELHUDM�F\FK�L�Z\V\áDM�F\FK�V\JQDá\�GR�ZLHOX�UHMRQyZ�Py]JX�±�PRJ��SREXG]Dü�REV]DU\�F]u-
FLRZH�L�REV]DU\�RGSRZLHG]LDOQH�]D�HNVSUHVM
�HPRFML��UHNRQVWUXXM�F�VWDQ\�Py]JX�SRGREQH�GR

W\FK��NWyUH�Z\ZRáDQH�]RVWDá\�SU]H]�SLHUZRWQH�ERG(FH��:�WHM�WHRULL�VFDODQLH�ZUD*H��QLH�Z\Pa-
JD�V\QFKURQLF]Q\FK�RVF\ODFML��FKRFLD*�SRZLQQ\�LVWQLHü�NRUHODFMH�F]DVRZH�SRPL
G]\�DNW\ZQo-
�FL��Uy*Q\FK�REV]DUyZ�ZLGRF]QH�QD�REUazach fMRI i PET.

:� QLHNWyU\FK� EDGDQLDFK� QLH� ]DREVHUZRZDQR� LVWQLHQLD� NRUHODFML� SRPL
G]\� V\QFKURQL]DFM�
oscylacji 40 +]�D�ZUD*HQLDPL��ZLDGRP\PL��FR�PR*H��ZLDGF]\ü�R�VáXV]QR�FL�ZVSRPQLDQ\FK

WX�WHRULL�DOWHUQDW\ZQ\FK��6\WXDFMD�MHVW�]DSHZQH�EDUG]LHM�VNRPSOLNRZDQD�QL*�SRF]�WNRZR�]a-
NáDGDQR��Newman i Grace [11]� ]DVWDQDZLDM�� VL
� QDG�PHFKDQL]PHP� LQWHJUDFML� L� ILOWURZDQLD

Uy*Q\FK� SHUFHSWyZ� VFDORQ\FK� ]D� SRPRF�� V\QFKURQL]DFML� UR]SURV]RQ\FK� JUXS� QHXURQyZ� Z
SDPL
FL�URERF]HM��$QDOL]XM�F�HNVSHU\PHQWDOQH�GDQH�GRFKRG]��RQL�GR�ZQLRVNX��*H�]D�V\QFKUo-
QL]DFM
� SURFHVyZ� ]DFKRG]�F\FK� QD� QDMZ\*V]\FK� SL
WUDFK� SU]HWZDU]DQLD��Z� REV]DU]H�dolno-
skroniowym (IT) i SU]HGF]RáRZ\P�� WZRU]�F\FK� VWUXPLH�� �ZLDGRPR�FL�� RGSRZLHG]LDOQH� V�
procesy selekcji (gating�� GRNRQ\ZDQH� SU]H]� R�URGNL� XNáDGX� OLPELF]QHJR�� EU]XV]Q�� F]
�ü
SU�*NRZLD��D�]ZáDV]F]D�M�GUR�SyáOH*�FH��L�M�GUR�VLDWNRZDWH�Z]JyU]D��nucleus reticularis thal-
ami�� 157��� -HVW� WR� UR]ZLQLHFLH� ]DSURSRQRZDQHJR� ZF]H�QLHM� ÄUR]V]HU]RQHJR� siatkowo-
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wzgórzowego schematu aktywacji” (Extended Reticulo-Thalamic Activation System,
(57$6��� Z� REU
ELH� NWyUHJR� SRZVWDZDü� PLDá\� SREXG]HQLD� RGSRZLHG]LDOQH� ]D� �ZLDGRPR�ü
�V]F]HJyá\�neuroanatomiczQH�RSLVDQH�V��Z�SUDFDFK�[11],[17],[19],[20]).

William James V�G]Lá��*H��ZLDGRPR�ü�MHVW�Z\QLNLHP�G]LDáDQLD�FDáHJR�Py]JX��JG\*�QLHZLHOH
XV]NRG]H��Py]JX�SURZDG]L�GR�MHM�FDáNRZLWHM�XWUDW\��:�EDGDQLDFK�Z\NRU]\VWXM�F\FK�U\ZDOi-
]DFM
� REXRF]Q�� �binocular rivalry�� X� PDáS� Z\ND]DQR� EUDN� NRUHODFML� SRPL
G]\� ZUD*HQLDPL

�ZLDGRP\PL�D�DNW\ZQR�FL��ZL
NV]R�FL�QHXURQyZ�QL*V]\FK�SL
WHU�NRU\�Z]URNRZHM� �9���9��
07��Z�F]DVLH�JG\�DNW\ZQR�ü�����QHXURQyZ�Z�Z\*V]\FK�SL
WUDFK��,7��676��MHVW�]�QLPL�VNo-
UHORZDQD��3RGREQH�Z\QLNL�RWU]\PDQR�]D�SRPRF��PHWRG�magnetoencefalograficznych (MEG)
X�OXG]L��:\GDMH�VL
� U]HF]��RF]\ZLVW���*H�DNW\ZQR�ü� W\ONR� W\FK�REV]DUyZ�Py]JX��Z�NWyU\FK

LVWQLHM��VWDELOQH��niezmiennicze reprezentacje SHUFHSWyZ��PR*H�Z\ND]\ZDü�NRUHODFMH�]��ZLa-
GRP\PL�RGF]XFLDPL��2NR�SU]HPLHV]F]DM�F�VL
�UXFKDPL�VDNNDG\F]Q\PL�Z\V\áD�]�VLDWNyZNL�GR

QL*V]\FK�SL
WHU�XNáDGX�Z]URNRZHJR�V\JQDá\�]E\W�FKDRW\F]QH��E\�PRJá\�RQH�EH]SR�UHGQLR�E\ü
X�ZLDGDPLDQH��2EV]DU\�NRU\� ]ZL�]DQH� ]H� V]ODNLHP�JU]ELHWRZ\P�XNáDGX�Z]URNRZHJR�G]La-
áDM��Z�]QDF]QHM�PLHU]H�QLH]DOH*QLH�RG��ZLDGRPR�FL��SR]ZDODM�F�QD�SU]\NáDG�QD�V]\EN���DXWo-
PDW\F]Q�� UHDNFM
� QD� Z\NU\ZDQLH� UXFKX�� 3REXG]HQLD� V]ODNX� EU]XV]QHJR�� SURZDG]�FHJR� GR
SáDWyZ�VNURQLRZ\FK��SURZDG]��EH]SR�UHGQLR�GR�ZUD*H��Z]URNowych.

:LHOH� LQQ\FK� SURFHVyZ� DXWRPDW\F]Q\FK� SREXG]D� F]
�FL� XNáDGX�Z]URNRZHJR� L� VáXFKRZHJR
ZSá\ZDM�F� MHG\QLH� �Z�SR�UHGQL� VSRVyE�QD� WUH�ü�ZUD*H���ZLDGRP\FK��2F]\ZL�FLH�ZV]\VWNLH
REV]DU\�Py]JX�V��]H�VRE��VSU]
*RQH�L�Z�GáX*V]\P�RNUHVLH�F]DVX�PRJ��QD�VLHELH�RGG]LDá\ZDü�
DOH� QLH�ZV]\VWNLH�PRJ�� WR� ]URELü� Z� NUyWNLP� RNLHQNX� F]DVRZ\P� SRWU]HEQ\P� QD� SRZVWDQLH

�ZLDGRPHJR�ZUD*HQLD��U]
GX�XáDPNyZ�VHNXQG���7\ONR�QDMZD*QLHMV]H�LQIRUPDFMH�GDM��EH]So-
�UHGQL�ZNáDG�GR�SDPL
FL�URERF]HM��VFDODM�FHM�VWDQ�W\FK�REV]DUyZ�Py]JX��NWyUH�Z�LVWRWQ\�VSo-
VyE�ZSá\ZDM��QD�NRQWURO
�]DFKRZDQLD��+DELWXDFMD�SRZRGXMH�]DQLNDQLH�VNRUHORZDQHM�]�GDQ\P
ERG(FHP�DNW\ZQR�FL�SR]D�REV]DUDPL�VHQVRU\F]Q\PL��'áXJRWUZDáD�SDPL
ü�HSL]RG\F]QD�]DSi-
VXMH�SU]HGH�ZV]\VWNLP�VWDQ�SDPL
FL�URERF]HM��SR]ZDODM�F�JR�RGWZRU]\ü�Z�Sy(QLHMV]\P�RNUe-
VLH� L� XPR*OLZLDM�F�X*\WHF]QH� VNRMDU]HQLD�� -HGQ�� ]� IXQNFML� �ZLDGRPR�FL� MHVW�ZL
F� URO
� ILOWUD�
SR]ZDODM�FHJR�]DSDPL
WDü�]�PRU]D�NRPELQDFML�GRFLHUDM�F\FK�GR�Py]JX�V\JQDáyZ�W\ONR�QDj-
ZD*QLHMV]H�

&KRFLD*� QLH�PD� VHQVX�PyZLü� R� ÄQHXURQDFK� �ZLDGRPR�FL´� QLH�ZV]\VWNLH� REV]DU\�Py]JX�Z

MHGQDNRZ\P� VWRSQLX� PDM�� EH]SR�UHGQL� ZSá\Z� QD� WUH�ü� SDPL
FL� URERF]HM�� D� ZL
F� QD� WUH�ü
�ZLDGRPR�FL��7DMHPQLFD� �ZLDGRPR�FL� ]� SHZQR�FL��Z\GDZDáD� E\� VL
�PQLHMV]D� JG\E\� XGDáR

VL
�]QDOH(ü�WDNLH�FHFK\�Z�PR*OLZ\FK�GR�]DREVHUZRZDQLD�V\JQDáDFK�DNW\ZQR�FL�Py]JX��NWyUH

MHGQR]QDF]QLH� NRUHOXM�� VL
� ]� VXELHNW\ZQ\PL� ZUD*HQLDPL�� =QDF]Q\� SRVW
S� Z� W\P� NLHUXQNX

stanowi praca Tononi i Edelmana [19]��SRGNUH�ODM�FD�GZLH�VSU]HF]QH�]H�VRE��FHFK\��ZLDGo-
PHM�DNW\ZQR�FL��VFDOHQLD�Uy*Q\FK�DVSHNWyZ�GR�ZLDGF]DQ\FK�ZUD*H��L�MHGQRF]HVQHJR�GX*HJR
]Uy*QLFRZDQLD��SR]ZDODM�FHJR�QD�V]\ENLH�]PLDQ\�SU]H*\ZDQ\FK��]áR*RQ\FK�HSL]RGyZ��6Fa-
OHQLH�DNW\ZQR�FL�JUXS�QHXURQyZ�PR*QD�]PLHU]\ü�ZSURZDG]DM�F�PLDU
� IXQNFMRQDOQHJR�VNu-
SLHQLD� DNW\ZQR�FL�FA�� RSDUW�� QD� LQIRUPDFML� Z]DMHPQHM��:� RNUH�ORQ\P� RNLHQNX� F]DVRZ\P

JUXSD�IXQNFMRQDOQD�SRZLQQD�FKDUDNWHU\]RZDü�VL
�ZL
NV]\P�LQGHNVHP�FA dla elementów na-
OH*�F\FK�GR�WHM�JUXS\�QL*�GOD�SR]RVWDá\FK�HOHPHQWyZ�

Niech X oznacza zbiór elementów neuronowych (np. minikolumn); wybierzmy z niego j-ty
podzbiór Xj

k
 o k elementach (z k�HOHPHQWyZ�XWZRU]\ü�PR*QD�ZLHOH�NRPELQDFML��L�]EDGDMP\�QD

LOH�DNW\ZQR�ü� WHJR�SRG]ELRUX�]DOH*\�RG�SR]RVWDá\FK�QHXURQyZ�X−Xj
k
��:SURZDG]DM�F�PLDU


LOR�FL�LQIRUPDFML��HQWURSLL��]ELRUX�H(X)�PR*QD�RNUH�OLü�LQIRUPDFM
�Z]DMHPQ��HI(Xj
k;X−Xj

k)=
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H(Xj
k)+ H(X−Xj

k)−H(X)��NWyUD�UyZQD�MHVW�VXPLH�LOR�FL�LQIRUPDFML�]DZDUWHM�Z�SRG]ELRU]H�Xj
k  i

MHJR�GRSHáQLHQLX�X−Xj
k PLQXV�LOR�ü�LQIRUPDFML�Z�FDá\P�]ELRU]H�X��=D�PLDU
�LQIRUPDFML�Z\Qi-

NDM�FHM�]� LQWHJUDFML�SRG]ELRUX�Xj
k PR*HP\�SU]\M�ü� Uy*QLF
�PL
G]\� VXP�� LQIRUPDFML�ZV]\Vt-

NLFK� HOHPHQWyZ� SRG]ELRUX� WUDNWRZDQ\FK� MDNR� QLH]DOH*QH�� F]\OL� I(Xj
k)= Σi H(xi∈Xj

k)−H(Xj
k).

Iloraz FA(Xj
k)= I(Xj

k)/HI(Xj
k;X−Xj

k)�RNUH�OD�PLDU
�VNXSLHQLD�DNW\ZQR�FL�D� MHJR�PDNV\PDOL]a-
FMD�SR]ZDOD� WDN�GREUDü�SRG]ELyU�HOHPHQWyZ�E\� LQIRUPDFMD�ZHZQ
WU]QD�E\áD� MDN�QDMZL
NV]D
SU]\� QDMPQLHMV]HM� LQIRUPDFML� Z]DMHPQHM�� .ROHMQ\� NURN� WR� ZSURZDG]HQLH� PLDU\� ]áR*RQR�FL
RNUH�ODM�FHM�]GROQR�ü� V\VWHPX�GR�SU]\MPRZDQLD� VWDQyZ��NWyUH� �]� MHJR�ZáDVQHJR�SXQNWX�Zi-
G]HQLD��V��LVWRWQLH�Uy*QH��-H�OL�X]QDü��*H�V\VWHP�PR*H�REVHUZRZDü�VDP�VLHELH�WR�G]LHO�F�JR�QD
Xj

k
  i X−Xj

k
�PR*HP\�]PLHU]\ü� LQIRUPDFM
�Z]DMHPQ��HI(Xj

k;X−Xj
k)��NWyUD� MHVW�GX*D� MH�OL�REy-

GZLH� F]
�FL� PDM�� GX*D� SRMHPQR�ü� LQIRUPDF\MQ�� Z� VWRVXQNX� GR� FDáHJR� ]ELRUX�� � Tonioni i
Edelman [19]� SURSRQXM�� SU]\M�ü� MDNR�PLDU
� ]áR*RQR�FL�neuronalnej zbioru CN(X) VXP
� SR
wszystkich k�HOHPHQWRZ\FK�SRG]ELRUDFK�X�UHGQLRQ��SR�PR*OLZ\FK�SRG]ELRUDFK��F]\OL�

CN(X) = Σk< HI(Xj
k;X−Xj

k)>j

'X*D�]áR*RQR�ü�R]QDF]D�ZVSyáLVWQLHQLH�VSHFMDOL]DFML�IXQNFMRQDOQHM�HOHPHQWyZ�QDOH*�F\FK�GR
DNW\ZQ\FK�VNXSLH���SU]\MPXM�F\FK�OLF]QH��Z]DMHPQLH�RG�VLHELH�]DOH*QH�VWDQ\��=DVWRVRZDQLH
WHM�PLDU\�GR�V\PXORZDQ\FK�VLHFL�]áR*RQ\FK�]�W\VL
F\�QHXURQyZ�GDMH�QDMEDUG]LHM�LQWHUHVXM�FH
]DFKRZDQLD�VLHFL�L�GX*H�ZVSyáF]\QQLNL�CN(X)�GOD�ÄQDWXUDOQHM´�WRSRJUDILL�SRá�F]H���D�QLHZLHl-
NLH�GOD�LQQ\FK�WRSRJUDILL��*
VWH�SU]\SDGNRZH�SRá�F]HQLD�GDM��hipersynchroniczne pobudzenia
R�QLHZLHONLP�]Uy*QLFRZDQLX�D�U]DGNLH�SRá�F]HQLD�GDM��FKDRW\F]QH��]Uy*QLFRZDQH��DOH�QLH]a-
OH*QH�RG�VLHELH�SREXG]HQLD��D�ZL
F�L�]áR*RQR�ü�neuronalna jest niewielka. Tonioni i Edelman
[19]� PDM�� QDG]LHM
�� *H� ]DVWRVRZDQLH� WDNLFK� PLDU� LQIRUPDF\MQ\FK� SRPR*H� Z� LGHQW\ILNDFML
VWUXNWXU�Py]JX�ELRU�F\FK�Z�LVWRWQ\�VSRVyE�XG]LDá�Z�JHQHUDFML�VWDQyZ��ZLDGRP\FK�

4 7HRUHW\F]QH�PRGHOH��ZLDGRPR�FL

John 7D\ORU�SRVWDZLá�VRELH�EDUG]R�DPELWQH�]DGDQLH�Z\MD�QLHQLD��Z�RSDUFLX�R�PRGHOH�QHXUo-
QRZH��ZáDVQR�FL�FKDUDNWHU\]XM�F\FK�SU]H*\FLD��ZLDGRPH�[17],[18]. Qualia��PRQDG\F]QH�Záa-
VQR�FL�ZUD*H���QLHUHGXNRZDOQH�GR�ZáDVQR�FL�SURVWV]\FK��]QDQH� W\ONR�]� LQWURVSHNFML��3UREOe-
PHP�MHVW�WX�RF]\ZL�FLH�XVWDOHQLH�IHQRPHQRORJLL�ZUD*H���JG\*�QDLZQH�WZLHUG]HQLH��*H�SU]H*y-
FLD� ]QDQH� V�� EH]SR�UHGQLR� D� QLH� LQWHUSUHWRZDQH� Z� �ZLHWOH� ZáDVQHM� WHRULL� XP\VáX�� QLH� MHVW

SUDZG]LZH�� 3DWU]\P\� QD� �ZLDW� SU]H]� VZRMH� ZUD*HQLD�� D� QLH� ÄGR�ZLDGF]DP\� ZUD*H�´�� 6u-
ELHNW\ZQD�WUH�ü�GR�ZLDGF]HQLD�ZHZQ
WU]QHJR�MDZL�VL
�QDP�Z�LQW\PQ\��EH]SR�UHGQL�VSRVyE�
QLH�PR*HP\�VL
�RGHUZDü��VSRMU]Hü�QD�WUH�ü�XP\VáX�]�]HZQ�WU]�WDN��E\�]REDF]\ü�MDNLH�PHFKa-
QL]P\� VWRM�� ]D� VFHQ�� ÄWHDWUX� �ZLDGRPR�FL´�� 0RQDG\F]QR�ü� ZUD*H��� QLHPR*OLZR�ü� LFK� Ge-
NRPSR]\FML��SRZRGXMH��*H�WUXGQR�MHVW�MH�RGQLH�ü�GR�VWDQX�QHXURQyZ��JG\*�QLH�ZLDGRPR��MDNLH

HIHNW\� PDM�� SRZRGRZDü� WH� VWDQ\�� 1D� SR]LRPLH� QHXURQRZ\P�PR*HP\� PyZLü� R� IXQNFMDFK

RGSRZLDGDM�F\FK� SU]HWZDU]DQLX� LQIRUPDFML�� DOH� WX� QLH� FKRG]L� R� SU]HWZDU]DQLH� LQIRUPDFML�

:UD*HQLD�PDM��VZyM�Z\PLDU�F]DVRZ\��V��REHFQH��WUZDM���PDM��RNUHV�latencji (powstanie wra-
*HQLD� Z\PDJD� NLONXVHW� PLOLVHNXQG�� L� QLHVSRVWU]H*HQLH� SU]HFKRG]�� Z� LQQH�� 7UZDQLH� PR*H
REHMPRZDü�NLOND�VHNXQG��Z�NWyU\FK�QDVW
SXMH�LQWHJUDFMD�ZUD*H���QS��SRWU]HEQD�GR�]UR]XPLe-
QLD� VHQVX� ]GDQLD�� :L
NV]R�ü� VWDQyZ� SV\FKLF]Q\FK� MHVW� LQWHQFMRQDOQD�� ZVND]XMH� QD� FR�� Z
�ZLHFLH��,QQH�DVSHNW\�WR�WHQGHQFMD�GR�SRVWU]HJDQLD�FDáR�FL��JHVWDOW���UR]Uy*QLHQLH�ZUD*H��FHn-
WUDOQ\FK�L�SHU\IHU\MQ\FK��'R�ZLDGF]HQLD��ZLDGRPH�SU]\SLV\ZDQH�V��L�RGQRV]RQH�GR�FHQWUXP�

ÄMD´��DOH�MHVW�WR�ZáDVQR�ü��ZLDGRPR�FL�UHIOHNV\MQHM��NWyUHM�PRJ��QLH�SRVLDGDü�]ZLHU]
WD�

:áDVQR�FL� SU]H*\ü� �ZLDGRP\FK�PRJ�� XOHF� UDG\NDOQHM� ]PLDQLH�Z�SU]\SDGNX� XV]NRG]H�� OXE
FKRUyE�Py]JX��$QDOL]XM�F�WH�ZáDVQR�FL�Taylor [17]�Z\SURZDG]D�]�QLFK�GR�ü�RF]\ZLVWH�NU\We-
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ULD��MDNLH�SRZLQQ\�VSHáQLDü�PRGHOH�QHXURQRZH��1S��ÄSDWU]HQLH�SU]H]�ZUD*HQLD´�]ZL�]DQH�MHVW
]�HIHNW\ZQR�FL��G]LDáDQLD�V\VWHPX� á�F]�FHJR�PRGXá\�GRVWDUF]DM�FH�GDQH�]ZL�]DQH�]�ZUD*e-
QLDPL�GR�PRGXáyZ�QD�Z\*V]\FK�SL
WUDFK��Z�W\P�PRGXáyZ�RGSRZLHG]LDOQ\FK�]D�UHSUH]HQWDFM

SHUVSHNW\Z\�HJRFHQWU\F]QHM��1DVW
SQLH�UR]ZD*D�SU]HVWU]HQQH��F]DVRZH�L�HPHUJHQWQH�ZáDVQo-
�FL�NRQLHF]QH�GR�SRZVWDQLD�SU]H*\ü�ZHZQ
WU]Q\FK��SRGDM�F�URG]DMH�VLHFL�QHXURQRZ\FK��MDNLH
PRJ��UHDOL]RZDü�WHJR�W\SX�IXQNFMH��:áDVQR�FL�SU]HVWU]HQQH��OXE�RJyOQLHM�WRSRJUDILF]QH��]Ue-
DOL]RZDü�MHVW�QDMáDWZLHM�]D�SRPRF��VDPRRUJDQL]XM�F\FK�VL
�PDS�QHXURQyZ��:áDVQR�FL�WHPSo-
UDOQH�]ZL�]DQH�]� WUZDQLHP�� ODWHQFM�� L�SU]HM�FLDPL�SRPL
G]\�ZUD*HQLDPL�]UHDOL]RZDü�PR*QD
]D�SRPRF�� ORNDOQ\FK�UHNXUHQF\MQ\FK�VLHFL�NRQNXUXM�F\FK�]H�VRE��QHXURQyZ�]�RGSRZLHGQL�
G\QDPLN���Z�NWyU\FK�SU]HM�FLD�PL
G]\�VWDQDPL�DWUDNWRURZ\PL�V��GRVWDWHF]QLH�V]\ENLH�Z�So-
UyZQDQLX� ]� F]DVHP� SU]HE\ZDQLD� Z� SRV]F]HJyOQ\FK� VWDQDFK�� 1DMFLHNDZV]H� V�� ZáDVQR�FL
HPHUJHQWQH� ±� WX� DXWRU� SURSRQXMH� ÄE�EOH� DNW\ZQR�FL´�� RGSRZLDGDM�FH�ZUD*HQLRP� SRZVWDM�-
F\P�QD�QDMZ\*V]\P�SR]LRPLH�KLHUDUFKLL�PRGXáyZ�V\VWHPX��7DNLH�E�EOH�WZRU]��VL
�Z�PRGe-
ODFK�WUDNWXM�F\FK�WNDQN
�QHXURQRZ��MDNR�FL�Já��GZXZ\PLDURZ��ZDUVWZ
��6��WR�]ORNDOL]RZa-
QH�SREXG]HQLD��WUZDM�FH�SU]H]�MDNL���VNR�F]RQ\��F]DV�QDZHW�SR�]QLNQL
FLX�V\JQDáyZ��NWyUH�MH
Z\ZRáDá\�

W sieciach DWUDNWRURZ\FK�SREXG]HQLD�QHXURQyZ�V]\ENR�SURZDG]��GR�PHWDVWDELOQ\FK�VWDQyZ�

NWyUH�]DFLHUDM���ODG\�VZRMHJR�SRFKRG]HQLD��JG\*�V��WDNLH�VDPH��QLH]DOH*QLH�RG�SRF]�WNRZHJR
SXQNWX�Z\M�FLD�Z�REU
ELH�EDVHQX�DWUDNFML��&L�J��ZLDGRP\FK�ZUD*H��SRMDZLD�VL
�NROHMQR��EH]
PR*OLZR�FL�SU]H�OHG]HQLD��VN�G�VL
�RQH�ELRU���7D\ORU�V�G]L�[18]��*H�NOXF]RZ��URO
�Z�NRQWUo-
ORZDQLX�NRQNXUHQFML�SRPL
G]\�Uy*Q\PL�IUDJPHQWDPL�UHSUH]HQWDFML��VNáDGDM�F\PL�VL
�QD�FDáo-
�FLRZH�ZUD*HQLD�� SHáQL� M�GUR� VLDWNRZDWH� �157��� WUyMZDUVWZRZD� VLHü� KDPXM�F\FK� QHXURQyZ
]QDMGXM�F\FK�VL
�Z�F]
�FL�EU]XV]QHM�Z]JyU]D��157�PD�REXVWURQQH�SRá�F]HQLD�]H�ZV]\VWNLPL

REV]DUDPL�NRU\�RUD]�SR]RVWDá\PL� F]
�FLDPL�Z]JyU]D��6\PXODFMH�NRPSXWHURZH�SRND]Dá\��*H
LVWRWQLH�SU]HM�FLD�SRPL
G]\�VWDQDPL�DWUDNWRURZ\PL�Z�XNáDG]LH�157�NRUD�Z]JyU]H�PDM��Rd-
SRZLHGQLH�ZáDVQR�FL��-H�OL�GRGDü�GR�WHJR�PRGHO�NRU\�Z�SRVWDFL�FL�JáHJR�SROD�neuronalnego
(Continuum Neural Field Theory��&1)7���Z�NWyU\P�SRZVWDM��E�EOH�DNW\ZQR�FL��á�F]�F�ORNDl-
QH�PRGXá\�&1)7�Z�ZDUVWZ\�PR*QD�]DREVHUZRZDü�V]HUHJ�ZáDVQR�FL��NWyUH�]JRGQH�V��]�NUy-
WHULDPL�GOD�V\VWHPX� UHDOL]XM�FHJR��ZLDGRPH�SU]H*\FLD��%�EOH�Z�NROHMQ\FK�ZDUVWZDFK�PRJ�
VL
�VWDZDü�FRUD]�GáX*V]H��]DFLHUDM�F�V]F]HJyá\�VWUXNWXU\�QD�QL*V]\FK�SR]LRPDFK��3REXG]HQLH

NUyWNLP�LPSXOVHP�Z]URNRZ\P�PR*H�Z\ZRáDü�DNW\ZQR�ü�Z�REV]DU]H�9��R�FKDUDNWHU\VW\Fz-
Q\P�F]DVLH�*\FLD� U]
GX�����PV��Z\GáX*DM�F�� VL
�Z�Z\*V]\FK�SL
WUDFK� XNáDGX�Z]URNRZHJR
ZLHORNURWQLH��0R*H�WR�E\ü�(UyGáHP�]áXG]H��Z]URNRZ\FK��QS��UXFKX�SR]RUQHJR��%�EOH�DNW\w-
QR�FL�PRJ��VL
�SU]HVXZDü�SRG�ZSá\ZHP�QRZ\FK�ERG(FyZ�D�UXFK�W\FK�E�EOL�PR*H�VL
�SU]H]
MDNL��F]DV�XWU]\P\ZDü�MX*�SR�XVWDQLX�ERG(FyZ��-HG\QLH�WD�DNW\ZQR�ü��NWyUD�WUZD�GRVWDWHF]QLH
GáXJR�PR*H�VWDü�VL
�(UyGáHP��ZLaGRP\FK�ZUD*H��

7DNLH� WHRULH� ]EOL*DM�� QDV� GR� V]F]HJyáRZ\FK�PRGHOL� G\QDPLNL�Py]JX� R�ZáDVQR�FLDFK�� NWyUH
PR*QD��FL�OH�SRZL�]Dü�]�ZáDVQR�FLDPL�SU]H*\ZDQ\FK�VWDQyZ�SV\FKLF]Q\FK��3R]RVWDMH�MHGQDN
ZLHOH�S\WD���$NW\ZQR�ü�NWyU\FK�REV]DUyZ�Py]JX�RGSRZLDGD�EH]SR�UHGQLR�]D�WUH�ü��ZLDGo-
PR�FL"�7D\ORU�SURSRQXMH�WX��LQIRUPDFMD�SU\ZDWQD��JáyZQLH�ERF]QH�F]
�FL�SáDWyZ�FLHPLHQLo-
wych. Propozycja ta wymaga eksperymentalnego zbadania, np. przez zrobienie mapy czasów
*\FLD�E�EOL�DNW\ZQR�FL�Z�Uy*Q\FK�F]
�FLDFK�NRU\�]D�SRPRF��0(*�OXE�((*��3URJUDP�EDGa-
QLD�F]DVyZ�DNW\ZQR�FL�PR*QD�UHDOL]RZDü�]DUyZQR�GOD�ERG(FyZ�SRGSURJRZ\FK�MDN�L�X�ZLa-
GDPLDQ\FK�� 6SHF\ILF]QD� WUH�ü� ZUD*H��� WDNLFK� MDN� GR�ZLDGF]DQLH� F]HUZLHQL� ]DFKRG]�FHJR
VáR�FD�� OXE�VPDNX�F]HNRODG\�� MHVW�Z\QLNLHP�Z]DMHPQ\FK�UHODFML�SRZVWDM�F\FK�VWDQyZ� L� VWa-
QyZ� ]DSDPL
WDQ\FK�� ']L
NL� W\P� UHODFMRP� SRZVWDM�� VNRMDU]HQLD� L� LQWHUSUHWDFMH�� Taylor nie
WZLHUG]L��*H�MHJR�WHRULD�E�EOL�SU]HNUDF]D�SU]HSD�ü�SRPL
G]\�SV\FKLN��D�IL]MRORJL���QLH�RGSo-
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ZLDGD�ERZLHP�QD�IXQGDPHQWDOQH�S\WDQLH�ÄGODF]HJR�ZUD*HQLD�V��Z�RJyOH�RGF]XZDQH´��XZD*D
MHGQDN��*H�MHVW�WR�SLHUZV]\�U]XW�RND�QD�GUXJ��VWURQ
�WHM�SU]HSD�FL��explanatory gap).

Dla Stephena *URVVEHUJD� SUREOHP� �ZLDGRPR�FL� MHVW� F]
�FL�� RJyOQLHMV]HM� WHRULL� ]ZL�]DQHM� ]
XF]HQLHP�VL
�L�XZDJ��[11]��3RGVWDZRZD�KLSRWH]D�EU]PL��ZV]\VWNLH�VWDQ\��ZLDGRPH�V��VWDQa-
PL� UH]RQDQVRZ\PL�� =� WHJR� SRZRGX� ZLHOH� SURFHVyZ� Z� Py]JX�� Z\NRU]\VWXM�F\FK� XF]HQLH
NRQNXUHQF\MQH� OXE�SRUyZQ\ZDQLH�]�SURWRW\SDPL�� WR�SURFHV\�QLH�ZLDGRPH��5R]ZLMDQD�SU]H]

Grossberga przez ostatnie 30 lat teoria adaptacyjnego rezonansu (Adaptive Resonance Theory,
$57��]QDMGXMH�OLF]QLH�]DVWRVRZDQLD�Z\MD�QLDM�F�QS��LOX]MH�Z]URNRZH��DNXVW\F]QH��WZRU]HQLH
NDWHJRULL� F]\� LQWHJUDFM
�ZUD*H��Z�RNLHQNDFK� F]DVRZ\FK��1S�� Vá\V]�F� ]GDQLH�� „It was found
that the ...eel is on the ...” (VWZLHUG]RQR��*H����eel jest na ...), gdzie ����]DVW�SLRQH�MHVW�V]XPHP�

�ZLDGRPH�ZUD*HQLH�]ZL�]DQH�]�QLHSHáQ\P�VáRZHP����HHO�]PLHQLD�VL
�SRG�ZSá\ZHP�QDGFKo-
G]�FHJR�Sy(QLHM�VáRZD�NR�FRZHJR��6á\V]\P\�]GDQLD��„peel is on the orange” (skórka jest na
SRPDUD�F]\�, „wheel is on the wagon” �NRáR�MHVW�QD�ZR]LH�, „heel is on the shoe” (obcas jest
na bucie) lub „meal is on the table” �SRVLáHN�MHVW�QD�VWROH���:UD*HQLD�QLH�SRZVWDM��ZL
F�EH]So-
�UHGQLR�QD�SRGVWDZLH� V\JQDáyZ� ]P\VáRZ\FK� OHF]� V��Z\QLNLHP�RGZRá\ZDQLD� VL
� GR� MX*� LVt-
QLHM�FHM�ZLHG]\�� SU]HFKRZ\ZDQHM�Z� SDPL
FL� GáXJRWUZDáHM��:� FL�JX� VHNXQG\� SREXG]DQH� V�
UHSUH]HQWDFMH� W\FK� SRM
ü�� NWyUH� QD� SRGVWDZLH� NRQWHNVWX�PRJ�� QDGDü� SHáQLHMV]�� LQWHUSUHWDFM

UHSUH]HQWDFMRP�Z�SDPL
FL�URERF]HM��SR�F]\P�]DZDUWR�ü�SaPL
FL�URERF]HM�XOHJD�]PLDQLH�

0R*QD�QD�WHQ�SURFHV�VSRMU]Hü�MDN�QD�GRSDVRZDQLH�GRFKRG]�FHM� LQIRUPDFML�GR�]�JyU\�XVWDOo-
Q\FK�RF]HNLZD���G]L
NL�ZLHG]\�]GRE\WHM�QD�SRGVWDZLH�ZF]H�QLHMV]\FK�GR�ZLDGF]H����']L
NL
RF]HNLZDQLRP�]�V]XPX�Z\ELHUDQH�V��RGSRZLHGQLH� IRUPDQW\��MHVW� WR�NRQNOX]MD�HNVSHU\PHn-
WyZ�SV\FKRIL]\F]Q\FK���7HQ�Z]DMHPQ\�ZSá\Z�RF]HNLZD��L�LVWQLHM�FHM�Z�GDQ\P�PRPHQFLH�Z

SDPL
FL� URERF]HM� LQWHUSUHWDFML�Z\WZDU]D�VWDQ�UH]RQDQVRZ\��SU]HGáX*DM�F\� L�QDVLODM�F\�SREu-
G]HQLD��á�F]�F\�Z�W\P�SU]\SDGNX�IRQHW\N
�]�VHPDQW\N��]GDQLD�

$57�VWZRU]RQR�SR� WR�� E\� UR]ZL�]Dü�SUREOHP�VWDELOQR�FL�SODVW\F]QR�FL�Z�QDE\ZDQLX�QRZHM
ZLHG]\�� 6WDELOQR�ü� MHVW� NRQLHF]QD� E\� QLH� ]DSRPQLHü� X*\WHF]Q\FK� LQIRUPDFML� VSU]HF]Q\FK� ]

QRZR�QDSá\ZDM�F\PL��SODVW\F]QR�ü�NRQLHF]QD�MHVW�E\�QDXF]\ü�VL
�QRZ\FK�LQIRUPDFML��0RGHOH

$57�VWDUDM��VL
�GREXGRZDü�QRZ��ZLHG]
�Z�NRQWHN�FLH�MX*�]QDQHM��WZRU]�F�VWDQ\�UH]RQDQVo-
ZH��6WDELOQR�ü�XF]HQLD� LPSOLNXMH� MHJR� LQWHQFMRQDOQR�ü��DOERZLHP�MHVW�RQR�RSDUWH�QD�RF]HNi-
ZDQLDFK�ZREHF��ZLDWD�GRVWDUF]DM�FHJR�V\VWHPRZL�GDQ\FK��2F]HNLZDQLD�V��UyZQLH*�SRGVWDZ�
PHFKDQL]PX�XZDJL��VNXSLDQLD�VL
�V\VWHPX�QD�ÄLQWHUHVXM�F\FK´�JR�GDQ\FK��3REXG]HQLH�UH]o-
QDQVRZ\FK�VWDQyZ��QDZHW� MH�OL� QLH�E
G]LH�QD� W\OH� VLOQH�E\�SRMDZLü� VL
�Z�SDPL
FL� URERF]HM�
PR*H�XWRURZDü�GURJ
�GR�Sy(QLHMV]HJR�Z\ERUX�RF]HNLZDQ\FK�RGSRZLHG]L��priming). Procesy
UH]RQDQVRZH� ]DFKRG]�� Z� XNáDG]LH� Z]URNRZ\P� QD� Uy*Q\FK� SR]LRPDFK�� á�F]QLH� ]� XNáDGHP
RULHQWDFML�JDáHN�RF]Q\FK��Z�XNáDG]LH�VáXFKRZ\P��SUDZGRSRGREQLH�V��UyZQLH*�SRGVWDZ��SUo-
cesów czuciowych, procesów warunkowania klasycznego i interakcji kognitywno-
DIHNW\ZQ\FK��0R*QD�MH�QD]ZDü�ÄGRSDVRZDQLHP�SREXG]DM�F\P´��SRGF]DV�JG\�SURFHV\�PRWo-
U\F]QH�MDN�L�SURFHV\�]ZL�]DQH�]�XVWDODQLHP�SRáR*HQLD�Z�SU]HVWU]HQL��Z]URNRZ\�V]ODN�JU]ELe-
WRZ\��V��NRPSOHPHQWDUQ\PL�SURFHVDPL�GRSDVRZDQLD�KDPXM�FHJR��.RPSHWHQFMH�PRWRU\F]QH�L

PDS\� SU]HVWU]HQQH� PRJ�� E\ü� GRVNRQDORQH� Z� FL�Já\� VSRVyE�� QLH� PD� WX� QLHEH]SLHF]H�VWZD
]QLV]F]HQLD�VWDELOQR�FL��3RQLHZD*�QLH�PD�WX�VWDQyZ�UH]RQDQVRZ\FK�SDPL
ü�SURFHGXUDOQD�QLH
SURZDG]L�GR�ZUD*H���ZLDGRP\FK��:�SU]\SDGNX�DPQH]ML�QDVW
SF]HM�SDPL
ü�SURFHGXUDOQD�QLH
MHVW�]DEXU]RQD��QDE\ZDQH�V��QRZH�XPLHM
WQR�FL�DOH�QLH�PR*QD�VRELH�SU]\SRPQLHü�]ZL�]DQ\FK
]�W\P�ZUD*H���=DEXU]HQLD�UR]SR]QDZDQLD�RELHNWyZ�L�QLH]GROQR�ü�GR�QDXF]HQLD�VL
�UR]SR]Qa-
ZDQLD�QRZ\FK�RELHNWyZ�QLH�R]QDF]D�EUDNX�]GROQR�FL�GR�XF]HQLD�VL
�QRZ\FK�VSRVREyZ�PDQi-
SXODFML�W\PL�RELHNWDPL��DOH�WH�XPLHM
WQR�FL�QLH�V��]ZL�]aQH�]��ZLDGRP\PL�ZUD*HQLDPL�
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5 Modele dynamiczne i neurofizjologia

'ODF]HJR� VWDQ\�Py]JX�PLDá\E\� SURZDG]Lü� GR� SRZVWDQLD� �ZLDGRPR�FL"� 'RW\FKF]DV� UR]Zi-
QL
WH� WHRULH�� FKRFLD*�SRWUDIL�� F]
�FLRZR�RGSRZLHG]LHü�QD�S\WDQLD� ÄNWyUH� VWDQ\�Py]JX�PRJ�
E\ü��ZLDGRPH´��QLH�SUyEXM��RGSRZLHG]LHü�EH]SR�UHGQLR�QD�WR�S\WDQLH��)LOR]RIRZLH�]DMPXM�F\
VL
�XP\VáHP�Z\REUD*DM��VRELH��*H�PRJ��LVWQLHü�]RPEL��LVWRW\�]DFKRZXM�FH�VL
� WDN�MDN�OXG]LH
DOH�QLF]HJR��ZLDGRPLH�QLH�RGF]XZDM�FH�[2]��3U]\WDF]D�VL
�WX�SU]\NáDG��OHSRW\�NRURZHM��blind-
sight���Z�NWyUHM�V]F]�WNRZH�ZLG]HQLH�SR]RVWDMH�SRPLPR�EUDNX�ZUD*H��Z]URNRZ\FK��'ODF]HJR
WR�FDáH�SU]HWZDU]DQLH�LQIRUPDFML�SU]H]�Py]J�QLH�]DFKRG]L�Z�FLHPQR�FL��EH]�ZUD*H�"

5R]ZD*P\�W\SRZH�]DGDQLH��SU]HG�MDNLP�VWRL�VVDN��QS��V]F]XU��RG*\ZLDM�F\�VL
�Uy*QRURGQ\P
SRNDUPHP��6PDN�SR*\ZLHQLD�QLH�MHVW�ZLHONR�FL��G\VNUHWQ���QLH�PR*QD�JR�RSLVDü�V\PEROLFz-
QLH��D�]ELyU�SREXG]H��F]RSNyZ�VPDNRZ\FK�QLH�MHVW�LQZDULDQWQ��ZLHONR�FL���NWyUD�PR*H�VWDü
VL
�EH]SR�UHGQLR��ZLDGRP\P�ZUD*HQLHP��6]F]XU�PXVL�SRUyZQDü�QRZ\�VPDN�]�]DSDPL
WDQy-
PL�VPDNDPL�E\�RNUH�OLü�� F]\� MHVW� WR�SR*\ZLHQLH�EH]SLHF]QH��5HSUH]HQWDFMD�ZUD*HQLD� VPDNX

PXVL�ZL
F�]RVWDü�UR]HVáDQD�GR�ZV]\VWNLFK�REV]DUyZ�Py]JX��NWyUH�]DZLHUDü�PRJ��LVWRWQH�Ln-
IRUPDFMH�� 0XVL� ZL
F� E\ü� XWU]\PDQD� Z� SDPL
FL� URERF]HM� GRVWDWHF]QLH� GáXJR�� E\� SREXG]Lü
ZLHOH� REV]DUyZ� Py]JX� L� E\� QDVW�SLá\� SURFHV\� VNRMDU]HQLRZH� �LQWHUIHUHQFMD� UHSUH]HQWDFML��
0DP\�ZL
F�GR�F]\QLHQLD�]�FL�Já���QLHZHUEDOQ��DNWXDOL]DFM��UHSUH]HQWDFML�ZUD*H��VPDNRZ\FK

Z� SDPL
FL� URERF]HM�� SRZVWDZDQLHP� VWDQyZ� UH]RQDQVRZ\FK�� &L�JáD� DNWXDOL]DFMD� NRQLHF]QD
MHVW� ]H�Z]JO
GX� QD� V]\ENL� ]DQLN� LQIRUPDFML�Z� SDPL
FL� URERF]HM� L� MHM� QLHZLHON�� SRMHPQR�ü�
-H�OL�QLH�SRMDZL�� VL
�*DGQH�QHJDW\ZQH�VNRMDU]HQLD�V]F]XU�]DF]QLH� MH�ü��Z�SU]HFLZQ\P�SU]y-
SDGNX�NROHMQ\P�VWDQHP�MHJR�Py]JX�E
G]LH�SREXG]HQLH�R�URGNyZ�VWUDFKX�OXE�ZVWU
WX�L�SRU]u-
FHQLH�MHG]HQLD��1DMZD*QLHMV]\P�SURFHVHP�MHVW�ZL
F�G\VNU\PLQDFMD�UHSUH]HQWDFML�ZUD*H��VPa-
NRZ\FK��RG�NWyUHM�]DOH*\�]DFKRZDQLH��-DN�WR�Z\JO�GD�]�SXQNWX�ZLG]HQLD�Py]JX�V]F]XUD"

6]F]XU�ZLH�MDN�SRVW�SLü��D�MHJR�ZLHG]D�PD�FKDUDNWHU�ZUD*H��Z\QLNDM�F\FK�]�G]LDáDQLD�PHFKa-
QL]PyZ�SR]QDZF]\FK��*G\E\� MHJR�Py]J�SRVLDGDá� ]GROQR�ü�ZHUEDOQHJR�NRPHQWRZDQLD� VWa-
QyZ�SDPL
FL�URERF]HM��WDN�MDN�SRVLDGD�M��Py]J�OXG]NL��]�SHZQR�FL��VWZLHUG]LáE\��*H�RGF]XZD
VPDN��ZLG]L� SU]HGPLRW\� L�PD� ]� W\P� VNRMDU]RQH�ZUD*HQLD�� JG\*� UHSUH]HQWDFMH�ZUD*H�� V�� Ii-
]\F]Q\PL�VWDQDPL�MHJR�SDPL
FL�URERF]HM��.D*G\�PRGHO�Py]JX�G]LDáDM�F\�QD�SRGREQHM�]DVa-
G]LH��MH�OL�E
G]LH�GRVWDWHF]QLH�]áR*RQ\��E\�PyF�NRPHQWRZDü�SRMDZLHQLH�VL
�WDNLFK�UHSUH]HQWa-
FML�ZUD*H���PXVL� WZLHUG]Lü�� *H� MHVW� �ZLDGRP\� VZRLFK�ZUD*H���:áDVQR�FL� W\FK�ZUD*H�� E
G�
PLDá\�FHFK\�SRGREQH�GR�RSLVDQ\FK�SU]H]�Taylora [18]. Modele mózgu autonomicznego zwie-
U]
FLD�PXV]��]DZLHUDü�MDN���UHSUH]HQWDFM
�VLHELH��RGJUDQLF]DM�F��ÄMD´�RG�ÄQLH�MD´��SRZDODM�F�
RGUy*QLü�ÄVLHELH´�RG�UHV]W\��ZLDWD��1DV]H�SRF]XFLH�WR*VDPR�FL�]ZL�]DQH�MHVW�VLOQLH�]�proprio-
FHSFM��� D� UR]ZyM� Py]JX� ]ZL�]DQ\� E\á� SU]HGH� ZV]\VWNLP� ]� NRQLHF]QR�FL�� SRZVWDQLD� Ze-
ZQ
WU]QHJR�PRGHOX�FLDáD�Z�FHOX�SU]HZLG\ZDQLD�Z\QLNyZ�UXFKX�NR�F]\Q��:�V\VWHPLH�SRMDZL

VL
�ZL
F� SHUVSHNW\ZD� ÄPRMH�ZUD*HQLD´��Z\QLNDM�FD� ]� XWU]\P\ZDQLD� VL
� VWDQyZ� UH]RQDQVo-
Z\FK�L�PR*OLZR�FL�NRPHQWRZDQLD�VWDQX�SDPL
FL�URERF]HM�

�ZLDGRPR�ü�Z�W\P�XM
FLX�QLH�MHVW�ZL
F�QLF]\P�LQQ\P�MDN�SURFHVHP�G\VNU\PLQDFML�FL�Já\FK
UHSUH]HQWDFML� VWDQyZ�SDPL
FL� URERF]HM�� VWDQyZ� WZRU]�F\FK�ÄSU]HVWU]H��ZHZQ
WU]Q�´�GOD� Vu-
ELHNW\ZQR�FL�� :V]HONLH� ]DEXU]HQLD� �ZLDGRPR�FL� PXV]�� E\ü� ]ZL�]DQH� ]� XSR�OHG]HQLDPL

IXQNFML� NRJQLW\ZQ\FK� L� RGZURWQLH�� ]DEXU]HQLD� WZRU]HQLD� QDWXUDOQ\FK� UHSUH]HQWDFML� PXV]�
SRJDUV]Dü�RGSRZLHGQLH�NRPSHWHQFMH�SR]QDZF]H���OHSRWD�NRURZD��Z\QLNDM�FD�]�XV]NRG]HQLD
NRU\� Z]URNRZHM�� SURZDG]L� GR� XSR�OHG]HQLD� IXQNFML� Z]URNRZ\FK�� SRPLPR� GRVW
SQR�FL� Ln-
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formacji z nerwu wzrokowego w wielu strukturach mózgu. Informacja ta ma jednak odmien-
Q\�ZNáDG�GR�G\QDPLNL�Py]JX�RGSRZLHG]LDOQHM�]D�SDPL
ü�URERF]��QL*�]Z\NáH�ZUD*HQLD�Z]Uo-
NRZH�� '\VNU\PLQDFMD� QRZ\FK� VWDQyZ� QLH� SURZDG]L� GR� ZUD*H�� QDWXU\� Z]URNRZHM�� FKRFLD*
]ZL�]DQD�MHVW�]�OLF]Q\PL��WUXGQ\PL�GR�RNUH�OHQLD�ZUD*HQLDPL�±�LQWHUSUHWDFML�W\FK�ZUD*H��WU]e-
ED� VL
� SRZROL� QDXF]\ü�� DOH� SR]LRP� NRPSHWHQFML� Z]URNRZHM� QLJG\� QLH� E
G]LH� ]E\W� Z\VRNL�
JG\*� GR� SUHF\]\MQHM� DQDOL]\� V\JQDáyZ� ]� QHUZX� Z]URNRZHJR� EUDNXMH� Z\VSHFMDOL]RZDQ\FK
VWUXNWXU��7DNLH� UR]XPLHQLH�SU]\F]\Q�SRMDZLDQLD� VL
�ZUD*H���ZLDGRP\FK�SURZDG]L�GR�ZLHOX

ZQLRVNyZ� L� SU]HZLG\ZD�� HNVSHU\PHQWDOQ\FK� GRW\F]�F\FK� IHQRPHQRORJLL�ZUD*H�� �'XFK��Z
przygotowaniu).

:� MDNL� VSRVyE�PR*QD�PRGHORZDü� WDN� VNRPSOLNRZDQH� ]DJDGQLHQLD"� -HGHQ� ]� SRP\VáyZ� [8]
SROHJD�QD�SUyELH�]GHILQLRZDQLD�VHULL�SU]\EOL*H���RG�SR]LRPX�PROHNXODUQHJR��SU]H]�SRMHG\n-
F]H�QHXURQ\��JUXS�QHXURQyZ��VLHFL�QHXURQRZ\FK�]�UHNXUHQFM���D*�GR�VNUDMQHJR�XSURV]F]HQLD
RSLVX� Z� SRVWDFL� SUREDELOLVW\F]Q\FK� OXE� GHWHUPLQLVW\F]Q\FK� UHJXá� ]DFKRZDQLD�� 1D� ND*G\P
SR]LRPLH�PR*OLZH�MHVW�EDGDQLH�LQQ\FK�IRUP�]DFKRZDQLD�L�LQQ\FK�]MDZLVN��3U]HM�FLD�GR�RSLVX
G]LDáDQLD�XP\VáX�QD�SR]LRPLH�SV\FKRORJLF]Q\P�PR*QD�GRNRQDü�ZSURZDG]DM�F�PRGHO�SDPL
-
FL�URERF]HM�RSDUW\�R�SRSXODUQH�Z�SV\FKRORJLL�SU]HVWU]HQLH�SV\FKRORJLF]QH��6WUXPLH���ZLDGo-
PR�FL�PR*QD�ZyZF]DV�PRGHORZDü�MDNR�]GDU]HQLD�Z�SU]HVWU]HQLDFK�SV\FKRORJLF]Q\FK�±�FKo-
FLD*� V��RQH�FLHQLHP�QHXURG\QDPLNL� WR� WUDNWRZDü� MH�PR*QD� MDNR�QLH]DOH*Q\��emergentny po-
]LRP�VWDQRZL�F\�SRPRVW�SRPL
G]\�neurofizjoORJL��D�SV\FKRORJL��

6 Dyskusja

3U]HGVWDZLRQ\�WX�NUyWNL�SU]HJO�G�SUREOHPyZ�L�WHRULL�]ZL�]DQ\FK�]H��ZLDGRPR�FL��SRND]XMH�
*H�MHVWH�P\�QD�GREUHM�GURG]H�L�SRWUDILP\�]DGDZDü�FRUD]�EDUG]LHM�SUHF\]\MQH�S\WDQLD��QD�NWyUH

RGSRZLHG]L�GDM��HNVSHU\PHQW\�L�V\PXODFMH�NRPSXWHURZH��3RPLPR�RJURPQHM�]áR*RQR�FL�Pó-
]JX�V\PXODFMH�NRPSXWHURZH�PRJ��XFKZ\FLü�QLHNWyUH�PHFKDQL]P\�SU]\F]\QRZH��SR]ZDODM�F
QLH�W\ONR�QD�RGWZRU]HQLH�IXQNFML�VWUXNWXU�Py]JX�� OHF]�UyZQLH*�]UR]XPLHü�]ZL�]NL�SRPL
G]\
specyficznymi uszkodzeniami neuroanatomicznymi, zmianami neuropatologicznymi i wyni-
NDM�F\PL�VW�G�V\PSWRPDPL��6]F]HJyáRZH�PRGHOH�RSDUWH�QD�neurofizjologicznie poprawnych,
LPSXOVXM�F\FK�QHXURQDFK��Z\ND]XM�� MDNR�FLRZH�]DFKRZDQLD��NWyUH�PR*QD�RGWZRU]\ü�Z�Po-
delach uproszczonych [10],[13]��0RGHOH�NRPSXWHURZH�PRJ��Z�LVWRWQ\�VSRVyE�SU]\F]\QLü�VL

GR�]UR]XPLHQLD�]DEXU]H��SDPL
FL��VSRVREyZ�X*\ZDQLD�L�UR]XPLHQLD�PRZ\��]DEXU]H��QHXUo-
ORJLF]Q\FK� L�FKRUyE�SV\FKLF]Q\FK��&]
VWR� MHVW� WR� UR]XPLHQLH� MDNR�FLRZH��PHWDIRU\F]QH��So-
VáXJXM�FH�VL
�OX(Q\PL�DQDORJLDPL�DOH�L�WR�VWDQRZL�VSRU\�SRVW
S�

&]\P�Uy*QL�VL
�PRGHO�NRPSXWHURZ\�G]LDáDQLD�Py]JX�RG�VZRMHJR�ELRORJLF]QHJR�SLHUZRZ]o-
UX"�:UD*HQLD��P\�OL��SHUFHSW\�L�LQQH�RELHNW\�XP\VáX�V��IL]\F]Q\PL�VWDQDPL�ELRHOHNWU\F]Q\FK

SREXG]H�� LVWQLHM�F\FK� Z� RNUH�ORQ\P� PRPHQFLH� F]DVX�� 3DPL
ü� URERF]D� ]DZLHUD� Z� VRELH
ZNáDG�RG�SURFHVyZ�SHU\IHU\MQ\FK�� LQWHUIHUHQFM
� �UH]RQDQV��]�SRGREQ\PL�VWDQDPL�SU]H*\Za-
Q\PL�Z�SU]HV]áR�FL��3RVWU]HJDQLH�OXE�SU]\SRPLQDQLH�MHVW�DNWXDOL]DFM��SRWHQFMDOQLH�GRVW
SQ\FK
VWDQyZ� Py]JX� Z� XORWQHM� IRUPLH� ELRHOHNWU\F]Q\FK� SREXG]H��� :� NRPSXWHU]H� UHSUH]HQWDFMH

V\PEROLF]QH� V�� DNWXDOL]RZDQH� SU]H]� SU]HV\áDQLH� LFK� GR� UHMHVWUyZ�SURFHVRUD�� MHGQDN*H� V�� WR
UHSUH]HQWDFMH�PDUWZH��JG\*�ELQDUQH�VWDQ\�UHMHVWUyZ�QLH�]DZLHUDM��Z�VRELH�*DGQHJR�ERJDFWZD
DVRFMDFML��'\QDPLF]Q\FK�SURFHVyZ�WZRU]�F\FK�ÄXEUDQH´�UHSUH]HQWDFMH�SRZVWDM�FH�Z�SDPL
FL
URERF]HM�QLH�GD�VL
�V\PXORZDü�]D�SRPRF��F\IURZHJR�NRPSXWHUD��:UD*HQLD��ZLDGRPH�V��U]e-
F]\ZLVWH��JG\*�V��UHDOQ\PL�VWDQDPL�IL]\F]Q\PL��D�QLH�W\ONR�VWDQDPL�SU]HWZDU]DQLD�Lnformacji.
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6\PXODFMH� XP\VáX� PHWRGDPL� V]WXF]QHM� LQWHOLJHQFML� QLH� GRSURZDG]�� ZL
F� GR� �ZLDGRP\FK

NRPSXWHUyZ��DOH�QLH�R]QDF]D�WR��*H�LVWQLHM��MDNLH��RJUDQLF]HQLD�]ZL�]DQH�]H�VSUDZQR�FL��Du-
WRPDW\]DFML�SURFHVyZ�P\�OHQLD��:EUHZ�SRZV]HFKQHPX�PQLHPDQLX�QLH�PD�GRZRGyZ�QD� WR�

*H� �ZLDGRPR�ü� MHVW� DNW\ZQLH� ]DDQJD*RZDQD� Z� UR]ZL�]\ZDQLH� SUREOHPyZ� [21]. Przegrana
Kasparowa z systemem komputerowym Deep Blue�Z������URNX�SRND]XMH��*H�PDV]\QD��NWyUHM

V]\ENR�ü�SU]HWZDU]DQLD�LQIRUPDFML�MDN�L�SRMHPQR�ü�SDPL
FL�QLH�SU]HNUDF]D�SURPLOD�PR*OLZo-
�FL�OXG]NLHJR�Py]JX�PR*H��Z�GREU]H�RNUH�ORQHM�G]LHG]LQLH�Z\PDJDM�FHM�VSUDZQR�FL�LQWHOHk-
WXDOQHM��RVL�JQ�ü�OHSV]H�UH]XOWDW\�RG�F]áRZLHND��'R�URNX������,%0�]DPLHU]D�]EXGRZDü�NRm-
puter Blue Gene�R�PR*OLZR�FLDFK�SRUyZQ\ZDOQ\FK�]�OXG]NLP�Py]JLHP��.RPSHWHQFMH�V\VWe-
PyZ�HNVSHUWRZ\FK�UHDOL]RZDQ\FK�QD�WDNLFK�NRPSXWHUDFK�PRJ��]QDF]QLH�SU]HNURF]\ü�OXG]NLH
PR*OLZR�FL��=�WHFKQLF]QHJR�SXQNWX�ZLG]HQLD�QLH�PD�ZL
F�SRWU]HE\�EXGRZ\��ZLDGRP\FK�Pa-
V]\Q��.RQVWUXNFMD�WDNLFK�PDV]\Q�PXVLDáDE\�]DZLHUDü�MDNR�NOXF]RZ\�HOHPHQW�DQDORJRZ��Sa-
PL
ü� URERF]��� ]GROQ�� GR� SU]HFKRZ\ZDQLD� UHSUH]HQWDFML� LQWHUIHUXM�F\FK� ]� UHSUH]HQWDFMDPL

SU]HFKRZ\ZDQ\PL�Z�SDPL
FL�GáXJoWUZDáHM�
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