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Drodzy Czytelnicy!

Wraz z nowym numererf’o LXOHW\QX 1DXNRZHJR :URFaADZVNLHM :\*V]HN
,QIRUPDMMQA\NIM XMHP\ ZLHOH JPLDQ NWyUH ZSa\Q S&L\WAPQ@iDH RX
ZLHQLH FIDVRSLVPD 2G WHUD] SRV]JFJHJYyOQH WHNVW\ E G RSCLC
LQG\ZLGXDOQLH QD VWURQLH :\GDZQLFWZD ::6,6 ZUD] ] RGSRZL
WV\ZQH LQGHNVRZDQLH D DXWRU]\ SXEOLNDFML E G ]DZLHUDU

OLFHQFML && %<
JRVSRGDUFH VI\VWHPDW\F]QLH Z]JUDVWD UROD ORJLVYV

zelemenyZ V]IF]JHJyOQLH PRFQR ZS4\ZDM F\FK QD LQQRZDF\MQR i L
,QIRUPDWLRQ /RJLVWLFV + WKH ORVW 9D CSXHJ @ B V&R A RVG LMD NRR
QDXNL QLH]Z\NOH NRUJ\WWQ GOD EL]QHVX DOH Z\PDJDM F Wt
Z\WW SXM FH Z LQWHUQHFLH IRUP\ GH]JLQIRUPDFML Z NWyU\FK
6LHG MHVW WDN*H PLHMVFHP JG]LH 4DW ZR FR RRIGKH @B @RL HV
WKH HOLPLQDWLRQ RI WKH FRQVHTXHQFHV RI LRUBIL B QMPHHWWR
Z SUDNW\F]Q\P XM FLX ZVND]XM F MDN SRNUJ]\ZG]HQL PRJ J]aR
FR SRZLQQL ]ZUyFLU XZDJ ELRU F SRG XZDJ DNWXDOQH RUJHF
$UW\SIQROLIPSOHPHQWDFMD DOJRU\WPyZDRIG\FOMNMIZQIQD-IZ R
JO GDUNBEZWHKQWXMH SRIJRGQLHMV]\ IHQRPHQ ]ZL ]DQ\ ] LQWHU
Q\FK SRUWDODFK L Z VHUZLVDFK VSR4HF]QR FLRZ\FK JU\ $XWR
FLH*NL NWyYUH PR*QD Z QLFK ]JDVWRVRZDU ZUD] ] SU]\NADGHP
Z SUDNW\FH
&RUD] F] FLHM HGXNDFMD SU]JHELHJD Z VSRVYE QLHVIRUPDO
GRVW SQH QDU] GJLD RND]XM VIHW\M R DDNL W NXWHIFFOBIR $FLWR B X F
M ]J\NyZ NODV\F]Q\FK &DVH VWXG\ DSOLNDFML PRELOSQHM 6 YWD
W NZHVWL ] SHUVSHNW\Z\ LQIRUPDW\F]QHM L M ]J\NR]QDZF]HM
1D NRQLHF ]DPLHV]F]DP\ GHELXW D ESARRYZHI]WQ@ Z HX B]R PR
Z M ]J\NX 8OWyU\ RPDZLD ]DJDGQLHQLH Z NODURZQ\ L SU]\VW SQ
VZRM F]\WHOQR i L XQLZHUVDOQR i V SRZV]HFKQLH Z\NRUJ\VW
] QLPL ]DSR]QDZDi VL MDN QDMZF]H QLHM Z WRNX HGXNDFML L

= *\FIHQLDPL SU]\MHPQHM OHNWXU\
S5HGDRAMDHW\QX 1DXNRZHJR :URFA4DZV
6]NRa\ ,QIRUPDW\NL 6WRVRZDQHM ,QIR
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,QIRUPDWLRQ ORJLVWLFV + WKH PRVW YDOXDEOH FRI

/IRJLVWAND LQIRUPDFML + QDMFHQQLHMV]D Z ;

Piotr Kardasz*, Marcin Skocz, Ewa KardasZ, Piotr JednaszewskKi

ABSTRACT: 7KH ¢UVW SDUW Rl WKH DUWLFOH GHVFULEHV D QHZ ¢HOG RI
UROH LQ WKH IXWXUH 7KH RYHUARZ RI LQIRUPDWLRQ DQG WKH WRRC
WUROOLQJ DQG VRFLDO PHGLD 6XEVHTXHQWO\ WKH LQFUHDVLQJ LI
RXW 7KH VHFRQG SDUW Rl WKH DUWLFOH GHVFULEHV WKH UROH RI L
WKH LPSRUWDQFH RI VIVWHPLF PDQDJHPHQW RI LQIRUPDWLRQ ARZ L
ARZ LQ WKH HQWHUSULVH DQG WKH ORVV RI LQIRUPDWLRQ LQ WKH F
WKH LPSRUWDQFH RI LQIRUPDWLRQ ORJLVWLFV LQ H FRPPHUFH FRPS
PDWLRQ ORJLVWLFV LQ H FRPPHUFH FRPSDQLHY DQG FKDUDFWHULI]H
HQWHUSULVHV

STRESZCZENIE: : SLHUZV]HM F] FL DUW\NXa4X RSLVDQR QRZ G]JLHG]LQ QT
SU]JHZLG\ZDQ URO Z SU]J\V]4R FL 6FKDUDNWHU\]RZDQR Z QLHM -QDG
U\WP\ ERW\ FOLFNEDLW WUROOLQJ L VRFLDO PHGLD 1DVW SQLH Z
P\ OHQLD : GUXJLHM F] FL DUW\NXaX RSLVDQR URO ORJLVW\NL LQ
]JODFJHQLH VIVWHPRZHJR ]DU] G]DQLD SU]JHSA4\ZHP LQIRUPDFML Z EL]Q
SUJHGVL ELRUVWZLH RUD] XWUDW LQIRUPDFML Z SURFHVLH NRPXQLN
VWA\NL LQIRUPDFML Z (UPDFK H FRPPHUFH =DZLHUD RQD UyZQLH* ZVI
e-com-

PHUFH RUD] FKDUDNWHU\]XMH NRU]J\ FL S4\Q FH ] ][ DVWRVRZDQLD ORL.

KEYWORDS: LQIRUPDWLRQ ORJLVWLFYVY LQWHUQHW H FRPPHUFH

6a2:$ ./8&=2:( LQIRUPDFMD ORJLVW\ND LQWHUQHW H FRPPHUFH

1. Information logistics in everyday life

,QIRUPDWLRQ RYHUARZ DV RQH RItWRH WRVEBUBREBRHWDVWRFLDO PHC
phenomena on the Internet LQAXHQFH SXEOLF RSLQLRQ
7KH WK DQG VW FHQWXULHV-LV D WiPHRRWR QBFRE GHWHORI PDQL
PHQW RI FLYLOL]DWLRQ DQG WHFKQRORFR KXW IMDXWR\P RWHHES LAR WEE Q
LV EXLOW QRW RQO\ RQ PDQ\ DPHQLWLHRZ EXRW DR/ R XFFG XW E UWKHR WK I
6XFK FRQYHQLHQFH LV IRU H[DPSOH WIRB QQ ¥ HWIM MR QZ MWMH-KK QV. TDX H V
EURDGO\ XQGHUVWRRG VRXUFH RI NQRZRGWIR DUDIF®DEQ@®\ DWSRQW D
WLPH DQG DOPRVW DQ\ZKHUH LQ WKH ZRWIORSQ Z2QEWWHK R KOHUHKDQG L C
WKH WKUHDW LV WKH VXUIHLW Rl LQIRUFRYWWR QX VEHRW KLY DLG{ B EP® B WI(
FRPSOHWHO\ ZRUWKOHVV ZLWK ZKLFK EXKHMR/NY ZH OLNH LW RU
QRW + ZH GHDO ZLWK HYHU\ GD\ 2XU GHREZEVWRXV?BABNLRQUVRIYHQ@PDWL
GHSHQGY RQ ZKR ZKHQ DQG ZLWK ZKDVEXR@QHNQYW 7KH EDVLF
SUREOHP UHVXOWLQJ IURP QRWLFIKH DQVUHRINWWRQDRYOH B O RMIKAG DDXER
LWV LPSDFW RQ XV LV (QGLQJIDEWHORA WR VHYHUDO TXHVWLRQV
7KH PRVW LPSRUWDQW RI WKHP DUH DV IROORZV

¥ +RZ WR GLVWLQJXLVK EHWZH h@rmatibb 10gi&tiQs! -RtbePansivdr B Ghe problem

DQG IDNH QHZV ZLWKRXW ¥Vf Infoihaliddh Qo QJ DQG OD

ERULRXV DQDO\VLV" ,Q WKH IRUPXODWLRQ RI DQVZHUV
"URF&DZVND :\*V]D 6]NR4D ,QIRUPDW\NL 6WRVRZDQHM ZH :URF&4DZLX H PDLO SNDUGDV]#KRU\
6HPSHU $YDQWL H PDLO PDUFLQ VNRF]#VHPSHUDYDQWL RUJ 25&,

JXQGDFMD %DGD 5R]ZRMX L ,QQRZDFML H PDLO VHNUHWDULDW#IEUL SO 25&,

6W 0DU\V $FDGHP\ /WG H PDLO SHWHUMHGQDV]HZVNL#JPDLO FRP 25&,

)DNH QHZV F]\OL MDN PDQLSXOXM FHK\@WRUP DFQYGDIERBDAVORNDZIVQHBEZVL SO IDNH QHZV F]\OL M
VLHFL >DFFHVV @
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PD\ EH KHOSIXO WR GHOYH LQWRED LQHZ DUWLOO XQH[SORUHG ¢(¢HOG

RI NQRZOHGJH ZKLFK LV LQIRUPDW L RIQ DORNYMLIF ¥ XU WRML WX EZRKHAFW

RI WKLV DUWLFOH ,QIRUPDWLRQ ORJUMWLFY LV VRPHWLPHV FDOOH:
WKH APRVW YDOXDEOH FRPPRGLW\" IRUDKRREBQLWI HERWKHRQVWQG G
FHQWXU\ ,Q RUGHU WR SURSHUO\ VHOWVSNVN HQGROPRDWNRQ@QHRYX QHHAJI
WR EH DZDUH Rl WKH ZD\V WKDW ZHE GHKYHMWORSHUYIRQRRWQRI) MXBHG
GHFLVLRQV 7KHVH PHWKRGYVY DUH PDLQSGROLWLFDO RU SUHVWLJLRXYV

+ DOJRULWKPYV + GLVLQIRUPDWLRQ
t ERWV + WKH LQWHQVLW\ Rl JUDSKLFV
+ FOLFNEDLWYV RWKHUV

+ WUROOLQJ + JHQHUDO AADVKLQHVV®

t VRFLDO PHGLD IRU H[DP S Hckppits Bfemr,Bffer’ easy, fast and cheap (even free)
$00 Rl WKHP DUH EULHA\ GHVFUL‘EH@XE/\HL(RFQZV WR SUREOHPV H J
¥ AGKHFN KRZ WR ORVH ZHLJKW
1.3. Algorithms HDV\ VROXWLRQ

7KH XVH RI GLILWDO WHFKQRORJLHV t\ABDIVNQREZDIWEB\ 2RV K DOHD PLOQU
EHKLQG GLJLWDO WUDFHV DQG WKXV +QEHLIQY AWHD BRMG EX DOV R
ULWKPV :KDW DUH DOJRULWKPV" 7KHVA)DHH RWLYKWALPQIBDPHGER X
DW FRPSOHWLQJ D WDVN RU V-ROXHY JD H UDREXDHO L ¢ QV RVHK W KIRW P
WHVW SRVVLEOH WLPH $O0JRULWKPXUBBMWMHX WHK®F NP KB Q@ \RDMKHRQD Qlg/ |
WKH DFWLYLWLHV RI WKH PRVW SRSX®OPOWH, PUIRXY HQJ VXU RK LWQJIDQ
ZKLFK LV *RRJOH )RU H[DPSOH *RRJOHAXWHY XWQKEHHPOW R YIDEDHY ¢
WKH XVHIXOQHVV RI ZHEVLWHYV WKH P BEG X DPWRW KIDY M/ MR WHHO LW\’
RI WKH FRQWHQW DYDLODEOH RQ WKHA+RQ G LBUKHVRRXIYGHUVWDQG
WKH LQWHQWLRQV RI XVHUV ZKR VHD § FA+ RZUGHIBU MWD HY MQH K P8 S @& 'H \
DUH NH\ZRUGYV DQG NH\ SKUDVHYV :K$ OURH) IFW K BN E R RWN YHVUX DSRA/\HX Q V X
FHUWDLQ GDQJHUV )LUVWO\ + RZOHUHURIOVEREBIVARLEW L)W H V VD W \WHHS VR
WR PDQLSXODWH UDQNLQJ IDFWRRRQWRW QH 6 PLSD W K E\ W/IDMOKH) DREVODIL ¢
WH[WV ZLWK IUHTXHQWO\ VHD U F IGHIE RQHG Z RUKGN BIOW®D NB G SKKUHD WHW G H
ZKLOH APLVVLQJ WKH WRSLF DQ G WKMNWMLRWRX O4PI0Q IWGIXMDIS'E R R @ WHPYHH®R
RI XVHUV ZLWK WKH FRQWHQW RQHWWHLOHRVPWW L ReH ERO G W\ RW KHH[\D J
RIWHQ FROOHFW DQG XVH LQIRUWMWIKWMLR/G PIBEOR XZW WWH RRW Y/l PHVI QG
ULO\ ZLWK RXU FRQVHQW +RZ WROIRNEDLWY BWHV RPERXVVEOR Q¥RF
FRPSOHWHO\ HVFDSH IURP DOJRUWWRWVJHQHUDWH KLJK WUDI¢F RQ S
RI WKHP +RZHYHU DQ\RQH ORRNLC
1.4. Bots TXDOLW\ FRQWHQW VKRXOG DYRLG |
%RWVY DOVR NQRZQ DV LQWHUQHW URERWY DUH SURJUDPV ZKRVH
SXUSRVH LV WR SHUIRUP VSHFL:F6.0PWILRQV RQ WKH ZHE 7KHVH
DFWLRQV DUH W\SLFDO RI OLYH XMHRU/OLQJ LV WKH EHKDYLRXU RI |
7KHVH FDQ EH DFWLYLWLHV VXFKQHWZRUN XVHUV RQ WKHPVHOYHV |

t EURZVLQJ ZHEVLWHV WDWLRQ DQG DQJHU ,W LV HVSHFL
t VHDUFKLQJ IRU LQIRUPDWLRQWHY QH®VILRWUKPYV DQG LQ WKRVH
t GRZQORDGLQJ ¢(OHV GLVFXVVLRQV DUH KHOG IRU H[DPS
t LVVXLQJ JUDGHYV YLRXU LV NQRZQ DV DQWL VRFLDO
t ZULWLQJ FRPPHQWYV QDUFLVVLVP ODFKLDYHOOLDQLVP

t FRQGXFWLQJ FRQYHUVDWLROQWH & R GRIQGE WKD WREUYROPDLQJ LV
WLRQV ZKLFK LV D GHPDQGLQJ WDRWWLYISMFLDO ERWV L H FKDWERW
DQG YRLFHERWY DUH XVHG
%RWV QRZ DFFRXQW IRU RYHU SHERADMO PIHBGDO BMED WBEILAFH RI N
7KHUHIRUH LW LV ZRUWK EHDULQUW LIQVPDQ¥RWEXKBRWNVKD BP JHOWLPLUQ IR W
RSLQLRQV WKDW ZH PHHW RQ W K B D, ©RNEHRUIRANH W M3HU N QPRYZCOHH © RKWV DREGRCK\WE X
OLYH XVHUV EXW DOVR ERWV +RZ GRHV LW KDSSHQ" $Q H[DPSOH 1

WLVWV IURP WKH 8QLYHUVLW\ RI &D
1.5. Clickbaits DJR VHQW D SHUVRQDOLW\ WHVW W
7KHVH DUH FRQWHQW ZKRVH SULPWVOHIV VS XTUKRKRW H) DY HER RINU DREE WR HQ H G
DXGLHQFHYV DWWHQWLRQ 7\SLFBBOONHYXKE FR QQRISQWDNIWMHY RKRP R\
LQJ VHQVDWLRQDO WLWOH DQ6 WRR QvKXP REYIQ DQASIRZIE | PP ROILR

&OLFNEDLW +KFWRWHR MAXYXVDUWHIDNW SO EORJ HSU FOLFNEDLW FR WR MHVW >DFFHVYV 1
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¥ ZKDW VH[XDO RULHQWDWLR®X QEFHHGCMFDO XVHUV KDYH
¥ ZKDW LV WKHLU HPRWLRQDO SURXQEBHUVWDQG SRVLWLRQV SUI
¥ GR WKH\ VXIIHU IURP SHUVRQDCGLWWXGEVRQGHHWD @XQOBEWIH DUJXP!

VR *+ ZKDW SUHVHQW VLQJ RQHV
LI WKHY KDYH DQ[LHW\ DQG LI M RUERRW DJHHSWKNXDVLYH DQG
FDXVHG E\ SDVW WHFKQLTXHYV

+ LQGHSHQGHQWO\ WKLQN DER)
0DQ\ )DFHERRN XVHUV GLG QRW FRPSOMHWE WX KM KH VWM [VEXW WK H\
VSUHDG LQIRUPDWLRQ DERXW WKHPYHQDWIGDRRYU BR\DLGAIRQIV VX S
YDFDWLRQ SKRWRVY WDONLQJ DERXW FKPRGLQJ RIR®WHONN L) D QmEQL
SDJHV DERXW SROLWLFDO DQG-VRFLDIONQRZLE Y R X VHL WK WXEN ¥ LR
ELQJ WR FHUWDLQ JURXSV DQG WDNLQJ YDULRXV DFWLYLWLHV RQ
WKHP 21 FRXUVH WKH PRUH ZH NQRZ DERXW XV WKH HDVLHU LW
LV WR UHDFK XV DQG PDQLSXODV\?HWW@@”WWB@lﬂﬁ'Rﬂ.&WQW'S‘?YLGHQFHG
E\ WKH VFDQGDOV UHJDUGLQJ WKH OHJLWLPDF\ Rl %UH[LW DQG WK

86 SUHVLGHQWLDO HOHFWLRQ 236 )é ﬁBW'_V RP @R WQV\Q[R\N LQIF

IURP WKH (XURSHDQ 8QLRQ DQG SHK 2K R GHUPLQH WK

GHPRFUDWLF QDWXUH RI WKH 86 HBH E\/VV&L WD@H%%FZ)%\W&\F
LQIRUPDWLRQ DERXW )DFHERRN Vi(‘v"ﬁ%‘& | s WRKNYH WHQ «
XQHWKLFDO SXUSRVHV UQIRUPDWLRQ LV WK UHIRU D FKD

PRUH DVSHFW UHODWHG WR LQIRUP

1.8. How to deal with information overload, i.e. whatis QPPHO\ = WKH PDQDJHPHQW RI WKF
critical thinking WKH EXVLQHVV )J)URP WKH SHUVSHF

7KH KXPDQ EUDLQ ZKHQ D SHUVRYQPEQR WRPHEERY BN RO LRI e PR
LH ORW RQO\ DEVRUE FRQWH QW PEEW HPENRRV \RH oWl L3 BV R PG RSy
LW XVHV D ORW RI HQHUJ\ ,owWRMUWWHSHFORSPERWUDLO ZzZKLFK
PDNHV XS MXVW SHUFHQW RI ERG\ ZHLIKW ERQVXPHYV DERXW
SHUFHQW RI DOO RXU HQHUJ\ 7KLWDW Lyx\W¥6 #@*'@HE}DMMQX‘HRZ
DQG PDNHV XV ZDQW WR AWDNH @NRU%\}-F W Z D W& TEL %LV\W(H'

SURFHVV RI DVVLPLODWLQJ DQG RH¥ | EQHRLUQ Q&%}}
IF

VHOHFWLRQ 6XFK AVKRUWEXWV' R QR v§? @SEDQVK\FBL
WLPH ,Q WKH ORQJ UXQ FULWLFBBQ/@WLF *L‘(é Q WKH HQWHUSULVH E

+ LQFUHDVHV WKH QXPEHU RV BHYX Ubb R HEMIRIALRQV L H W

DOG LQ WXUQ AGHYHORSV” HWLLW)L RRRV Ld’!\Aé)F‘éV(H WHFE

+ DURXVHV RXU FXULRVLW\ WkHIWHW RS V\H_\h Wl Bk WeH HQWH

FROQWULEXWHV WR WKH |HFR)VL8?M@\%|"Q9§'§L SWRSRQURWGHU |

+ VORZV GRZQ WKH DJHLQJ sORFEMWYYQ E\ : VLN DQG .RWXOVNL L

FRXOG FRQVWLWXWH D VROLG EDVL

:KDW HOVH SUHYHQWV XV |URGPHEB‘H/\PL‘%\60 k'l_%v y! L QURUPDWI

7KH EUDLQYV WHQGHQF\ QRW WR RYHUH[HUW LV WKH WZR PRV\

LPSRUWDQW UHDVRQV WKDW NHHS )@\RIP@FHWLV\R VQNFE%JWIKULWEB§6B\'

7KH VHFRQG UHDVRQ LV WKH |DF\H7'GWEPU§ YHU\ IWHQ HPRWLRQV WDN
RYHU DQG PDNH WKH UHFHSWLRQIRCPRESLRW ' 'NWD@\PGLF?W YWY L7

D
LV EHFDXVH PDQ E\ QDWXUH PDNHRQEFEMYRRY DB Ugyr&'w* SOAR r-'i'(%D‘bRZ
GHFLVLRQV +RZHYHU DOQ\RQH ZSK%L\Q%%B%\\/W) He G HWEWEHES G EHORZ

SULPDULO\ E\ XQGHUVWDQG PXVW F \L O RRZD LR & X W\

\/
WKLQN WKDW KLV HPRWLRQV DUHWng{HMgVJDr@@DDiﬁw VR PEOT K WRECH
W VKRXOG

GHFLVLRQV E HU\ SUHFLVH ZKD
LQIRUPDWLRQ ARZ LV UHVSRQVLEOH

A7KLQN DERXW KRZ WR WKL%7KNVﬁﬁ_P ® W MU Orex '—?LWURGXFF
think” PHVVDJH DQG WKXV # WKH AR

7KHVH VORJDQV DUH DW WKH KHHB%\PRP¥UYWW%%VV%&%MML#Q
LV DQG ZLOO FHUWDLQO\ EH RQHHFWQ/\?(}@H" BV X

WHQFHV RI WKH VW FHQWXU\ + ERW&/ @XIQ\GH%"'GLMPCB"LPIﬁHIy@é; Wy D W
ZRUN +RZ WR WKLQN FULWLFDOO4L0O WDNH SODFH LQ WZR ZD\V % |
&\ SRZLQQL P\ VNDVRZRI WDNHEBR8MDZG ]JUREL4D &DPEULGJH $QDO\WLFD KWWSV WHFKQROF
O\WLFD IDFHERRN DIHUD XVD KWPO >DFFHVV @

= VLN = RWHKOFWNLLQIRUPDFML Z SUJHGVL ELRYVADAIHG]DQILE]BQNRCMYWHRBY R ZHW®Y-Z ZD U XC
GDZQLFWZR ,QVW\WXWX 3RGVWDZRZ\FK B3UREOHPYZ 7THFKQLNL 3ROVNLHM $NDGHPLL 1DXN 20V]\
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ZKLFK ZLOO LPSURYH WKH TXDOLMAWR WKRRMPOQLERWULRDVLDPEGHUFH
DOVR LQ D VSRQWDQHRXYV PDQQHWVFFANNVFWRZMWXKH LQWHRBEQMKKMHDWIGHW R
VR FDOOHG LQIRUPDWLRQ QRLVHHDERPZKUFK BBYNMW BRKWKDLW NRROIL
WKH FRPSDQ\ UHODWHG WR ORZHWL.A) W KH K\LIM BHDRWDLQ VI WLV QR.I;, IE BVQYW
IXQFWLRQLQJ &29,' SDQGHPLF 7KH UROH RI LQII
,Q WKH ARZ RI LQIRUPDWLRQ W FIRRPHDWAHR @ X¥R QWHN WH\R X.® GK X JH
EH DYRLGHG DW DOO FRVWV DV LQVVXQRSBWDQK RRQW RTPOHQRKBV BHI
PDQLIHVWHG SULPDULO\ LQ HIWUNPBE FAFHR & HW LR QIVQWGX WKK BY £ WHHDII N U C
GRzZQV DGGLWLRQDO RUGHUV WHRIUQWHRILRDRPYWOQ QFDWICR @ ID@QIGY HQ \F
WLPHVY QHZ FXVWRPHU UHTXLUHPHQWY FRPELQHG ZLWK VKRUW
OHDG WLPHV HWEF 3.2. How to take care of information logistics in
7KH DUHD QRW FRYHUHG E\ WKH PRPWHPEHR PREIDQPHRYQW RI
LQIRUPDWLRQ ARZ LQ WKH HQWHMISQUAN M KK RROE RH LODM RWPIDONOL-PY O
SRVVLEOH QHVVHV LV FUXFLDO LW LV QHFHVV
7KH DUHD FRYHUHG E\ WKH VWWHBL\ A PHORIHEW QW W VROXWLRQ
LQIRUPDWLRQ ARZ LQ WKH HQWHINSH VXIFKVKRXOSD IEYW DV ODUJH DV
SRVVLEOH &50 VA\VWHP + DOORZV \RX WR EXLC
WKH FRPSDQ\ DQG FXVWRPHUV JHW
/IRVV RI LQIRUPDWLRQ LQ WKHVAMRIPHQIIM KB QY LRHO B WRRHWAK L SV
KHQ ZULWLQJ DERXW LQIRUPDWLRO®R®R OIHVINQATO\WQ FD/QVM@WHL YV SV IFWHV
LW LV LPSRVVLEOH QRW WR PHQWBRGLWKH @RVW RW LLR)Q RIJEXW RSQR IV ¢
WKH FRPPXQLFDWLRQ SURFHVY PDLQO\ JHQGHU DJH ORFDWLRQ L
¥t ZKHQ ZH VSHDN ZH GR QRW SRRV®RH) OERXWY DQG $G6HQVH D
SHUFHQW RI WKH LQIRUPDWIKRIR XHKSWRIDPR) MREXWD Q ¢ QG RXW ZK
SURYLGH SHUFHQW UHPRVQEHVW SHUFHLYHG E\ XVHUV WH
t ZKHQ VRPHRQH OLVWHQV WRGXWUWKNMNHRBRWH YLGHR DGYHUWL'
SHUFHQW RI RXU PHVVDJH ROREXOKUPHIHURDGFDVW WR EULQJ W
SHUFHQW UHPDLQ ODLOLQJ VV\VWHPV £+ WKDQNV WR
F XQGHUVWDQGLQJ RXU VSHHHKB FFIDXH HA\K LK KWKRIZJLFY DUH RI1 LQ!
AORVVHV  + RQ DYHUDJH ZKEFKFHOIWRRWVKMHQG ZKLFK GHYLFF
PHVVDJH SHUFHQW LVXO/HHIW 7KLV LV WKH EDVLF LQIRRUPL
¥ WKH LVVXH RI QRW DFFHSWRIQIL YRWHK I ZB\WVLRMHR X U
VWDWHPHQW LV DQRWKHU AGRFYD® PHGHUEFHQMRPSDQ\ WKDW
SHUFHQW OHIW J)DFHERRN RU ,QVWDJUDP KDV DFFH'
¥ ZKHQ WKH WDVN LV SHUIRUPHRKBXEA RQO\FRYWRPHUV ZKLFK FDQ
SHUVRQ DQ DYHUDJH RI DGHHEWQWHRHQYWNM DQG PRGHUQL]LC
PHVVDJH LV FDSWXUHG SHUFHQW LV OHIW
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WKH DELOLW\ WR SUHGLFW FX
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RSWLPL]JLQJ WKH SXUFKDVLQJ
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7UH 0 URV]F]JHQLD R XVXQL FLH VNXWNyZ QDUXV]HQLD

7KH FRQWHQW RI WKH FODLP IRU WKH HOLPLQDWLRQ RI WKH F
L QWHUQHW

0L URV a D'ZPidtr ®dvdasz?

ABSTRACT: 7KH IHHOLQJ RI EHLQJ DQRQ\PRXV SUHYDOHQW DPRQJ ,QW
LQIULQJHG YHU\ RIWHQ DQG ZLWK PXFK HDVH 7KH RXWUHDFK RI-WKH
DFKLQJ QHIJDWLYH FRQVHTXHQFHV IRU WKH LQMXUHG SDUW\ DQG WK
UHTXLUHV WKH LQIULQJLQJ SDUW\ WR VXEPLW DQ DSSURSULDWH VW]
WKRVH UHFLSLHQWY ZKR KDYH SUHYLRXVO\ UHDG WKH FRQWHQW RI \
RI VXFK VWDWHPHQW DUH GHWHUPLQHG E\ WKH FRXUW LQ WKH VHQW
FODLPDQW PXVW WDNH FHUWDLQ LQLWLDWLYH ZKLOH EULQJLQJ DQ D
ZLWK WKH PDQQHU RI LWV SXEOLFDWLRQ 7KH DXWKRU RI WKLV SDSH
D VWDWHPHQW VXJJHVWLQJ ZKDW LVVXHV VKRXOG EH WUHDWHG ZLYV
$W WKH VDPH WLPH WKH DXWKRU GRHV QRW LPSRVH DQ\ UHDG\ PDGF}
Rl ,7 DQG FRPSXWHU JUDSKLFV 2Q WKH RWKHU KDQG WKH DXWKRU
WKH LVVXH RI WKH HQIRUFHPHQW RI WKH SXEOLFDWLRQ RUGHU

STRESZCZENIE: 3RF]XFLH DQRQLPRZR FL X*\WNRZQLNyZ LQWHUQHWX VSU
GRFKRG]L GR QDUXV]HQLD GYyEU RVRELVW\FK 6]JHURNL ]DVL J LQIRUIJ
G]JRQHJR GDOHNR LG FH QHJDW\ZQH VNXWNL NWYyU\FK XVXQL FLH MH
FLHOD VWRVRZQHJR R ZLDGF]JHQLD Z\HNVSRQRZDQHJR QD W\OH GRE
]JDSR]QD&\ VL XSUJHGQLR ] WUH FL RV]FJHUF]JHJR L EH]SUDZQHJR Z¢
Z VHQWHQFML Z\URNX =DQLP WR MHGQDN QDVW SL SRZyG PXVL Z\ND
SURSRQRZDQ\ SUJH] VLHELH WHNVW R ZLDGF]JHQLD L VSRVYE MHJR SX
FR GR Z\PRJyZ GRW\F] F\FK SXEOLNDFML WDNLHJR R ZLDGF]JHQLD V)
]ZUyFLU V]F]HJyOQ XzZDJ VSRU] G]DM F SR]JHZ -HGQRF]H QLH QLH Q
ZLHG]\ ] IDNUHVX JUD¢NL NRPSXWHURZHM L LQIRUPDW\NL =ZUDFD ]D
WZLH 1LH SRPLMD UyZQLH* SUREOHPDW\NL HJJHNXFML RERZL JNX SX

KEYWORDS: SHUVRQDO ULJKWV LQIULQJHPHQW FODLP DSRORJ\ UHFWI

6a2:$ ./8&=2:( GREUD RVRELVWH QDUXV]HQLH URV]F]JHQLH SU]JHSUR

 QWURGXFWLRQ

7KH FRXUW DFWLRQV IRU WKH SWRMW I5BW ERRQMBREN S $IWR RIQEHD | R U JB QAV!
LQIULQJHG WKURXJK D SXEOLFDWLRRQWRIFI SHHUMAR 8D W HWLLIXAV VL. Q BOXL
GLQJ RQ WKH ,QWHUQHW DOZD\VYImMXROY R PDS PR X KUFME W T IOR Q
WZR HTXLYDOHQW JRRGV L H WHKHBODULWYPNFHOSOBIF S URW B FMROG DD |
LQGLYLGXDOYV SHUVRQDO ULJKWWFW®RGE WEBUULDIKW W B RICOK\RKISRUDMAL I
LQFOXGLQJ WKH UHHGRF HR | DWK RDLSABHW WRKIH WKH DSSOLFDWLRQ RI U
H[LVWLQJ ODZ GW¥ PRHQFANDKPNMBURYLYYRQYHRERWK WKH LQIULQJHPHQW

:URFADZVND :\*V]D 6]NR4D ,QIRUPDW\NL 6WRVRZDQHM ZH :URF4DZLX H PDLO PGHOD#KRU\]JRQ
:URFADZVND :\*V]D 6]NR4D ,QIRUPDW\NL 6WRVRZDQHM ZH :URF4DZLX H PDLO SNDUGDV]#KRU\
6DGRMRWNL SRZDQLH V GRZH Z VSUDZDFK R RFKURQ GYyEU RVRELVW\FK |]D QDUXV]IHQLH W\FK

HO KWWSV VLS OH[ SO SXEOLFDWLRQ >DFFHVV @

7KH $FW RI -DQXDU\ + 3UHVV /IDZ FRQVROLGDWHG WH[W -RXUQDO RI /DZV RI LWHP

6HH DUW D RI WKH FLWHG DFW

&RQVROLGDWHG WH[W -RXUQDO RI /DZWKRUHJDUG/MWHMR LP DM BRHRWGHGWLRQ =+ DOVR SXUVXDQW
&RS\ULJKW DQG 5HODWHG 5LJKWV FRQVROLGDWHG WH[W -RXUQDO RI /DZV RI LWHP
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XQODZIXOQHVV Rl WKH FRQGXFW VKRXO®L@QRW QVXEFK LQ MW B JW R-H QRAD
,Q DUW t+ Rl WKH 3ROLVK &%t Yrhedt & RVGKHH RROXH) @ HPID § O R RVRHUY HQG L Q \
FDWHV LQ D YHU\ JHQHUDO PDQQRG DWW ®\EH BH CWPPAGMWGGRHYV
E\ WKH HQWLWOHG SDUW\ LQ WKRUHIY\YH @ RQRMUW K H W.R IW K € J &P IH@DML SRa
KLV KHU SHUVRQDO ULJKWV DQ® QMR HUD MFRH SYWDDNEEQH 1RQ\ WKWV E R QU
QHFHVVDU\ WR HOLPLQDWH WKH RRO®YXHTMK®FMHVQR WHMHWL @ KUH. @ RHJ G |
PHQW 7KLV PD\ LQY RBYHE OLY WIHEHIDDKRWIHQHE\ WKH GHIHQGDQW LQIL
PHQW RI DSSURSULDWH FRQWHQW DQG LQ DQ DSSURSULDWH IRUP”

7KH HQIRUFHPHQW RI OHJDO SURWHFWLRQ UHTXLUHV WKH SHUVRQ
ZKRVH SHUVRQDO ULJKW KDV EHHY KB IMXEVVED REFQRWAVKH WY D W
DFWLYH OLWLJDQW ZKLFK LQYROYHVBE YLOQ

L

RW RQO\ JDWKHULOQOJ FROQ
FLQJ HYLGHQFH EXW DOVR LQFOXZL %Y%@#%L&Ql'ﬁz%ﬁ&%%ﬂ’d*@‘
FODLP LQ WKHLU FRPSODLQW DUSXEOLF DSRPRW RHFEWKG YR O RI
$FW Rl  1RYHPEHU + WKH 3ROIMHKFYReRDRY LR | RYUWRHD VWDWHF
GXUH6DLG FODLP XVXDOO\ WDNHW WRAKIROPPRWIZ BHE X RV B IWREW VWI
WKH GHIHQGDQW VKRXOG SXEOLV®WkRDYWEIHP HR BN Kyl KV
PHOQW 7KLV LV LOWHQGHG WR FR % 8 Wik R HTRRYERY!
RI WKH LQIUZ&INPHOOWHPHQW LVRVKWKP/VGQRBERD WK OLPLW KLP
FODLP IRU WKH HOLPLQDWLRQ RI1 WKHWE ®dkViH B%ﬁ\%
JHPHQW RI D SHUVRQDO ULJKW ¥RRrRAJMESGUNRR
VSHFL,;FDWLRQ WKH FODLPDQW PV QW W WEEH B EORDYRQ @ P W/
VR FDOOHG VHOI FULWLFLVP ZKLERPHKWLP |L§|9€/ﬁ}d’ﬁ
VXSSRVHG WR SXEOLVK EXw Lw t¥ ¥KRRXR
VKRXOG GUDIW WKH FRQWHQW RIC 8
LW LV DOVR QHFHVVDU\ IRU WKHV#-db'LIWWIQ L%%s PXW R RW K HL VRB
LQ ZKLFK WKH VWDWHPHQWKHVWREPEY F ® WHP
AIRUP° VKRXOG EH XQGHUVWRRGCEHVHWR
WLRQ LQFOXGLQJ WKH OD\RXW RWHWIP\(?Q_&%{(JFR
LVVXHV 7KH ODFN RI VSHFL,FDWYROX! G
GHIHFW RI D FRPSODLQW ZKLFK Hf W E B Qui\H !
FDOOHG WR UHPHG\ WKLV GHIHFW R P RwWPY 28 XH
UHWXUQHG DUW t  RI WKH 3RBY RRWREHIR L
GXUH ,W LV XOQDFFHSWDEOH |RUG\/V'+UF'|Q|—fd3IﬂWd<<%\M QRWH FHFQN kv WY
FRXUW ZRXOG GUDIW DQG VSHFLIKWKRYRLRIRR! HMWHS V)
VWDWHPHQW 7KH DGMXGLFDWLQY BWEG MR WKE W W \ERBYVVGRW ERG
ZRUGLQJ DQG IRUP LOQFOXGHG EEMIH @RB /F3UWW RI WKH LQ

a
o

7KH ZRUGLQJ RI WKH SURYLVLRQ XVHV WKH SKUDVH ALQ SDUWLFXODU" GHQRWLQJ DQ RSHQ F

&RQVROLGDWHG WH[W -RXUQDO RI /DZV RI LWHP DV DPHQGHG

3 ODFKQLNRZVNL >LQ @ ( *QLHZREHBVOP\RHOIONRYRBHQWHBVWIR & + %HFN :DUV]DZD S

'"HFLVLRQ RI WKH 6XSUHPH &RXUW RI &= /(; QR MXGJPHQW RI WKH 6XSUH
MXGIJPHQW RI WKH 6XSUHPH &RXUW RI ., 3. 2613 + LWHP MXGJPHQW RI W
/(5 QR

-XGJPHQW RI WKH 6XSUHPH &RXUW RI &1 2618& + LWHP MXGIJPHQW R
QR

-XGJPHQW RI WKH &RXUW RI $SSHDO LQ .UDNyZ RI , $&U SXEOLVKHG LQ 'REUD |
*DZOLN HG .UDNyZ s RQZDUGYV

3 ODFKQLRR ZFNW

(J MXGJPHQW RI WKH 6XSUHPH &RXUW RI . &1 2618& + LWHP MXGJIPHC
6XSUHPH &RXUW RI L &.1 263 LWHP MXGIJPHQW RIOWE&D&RXUW/RI $SSHDO L
QR

-XGJPHQW RI WKH 6XSUHPH &RXUW RI ,9 &5 2618& + LWHP MXGJPHQW RI
2618& + LWHP '"HFLVLRQ RI WKH 6%S&HPH &R X/ WOQRI MXGIJPHQW RI WKH 6XSUHPH &I

L &.1 263 LWHP

0 =DUHPED 8VXQL FLH VNXWNyZ QDUXV]HQLD GYyEU RVRELVW\FK Z LQWHUQHFLH + DQDOL]D |
VLS OH[ SO SXEOLFDWLRQ ]JDUHPED PLFKRORELX@LHARLH DMQVXMNRIEFQB IDXQO B QLD RAREEB] QL
7,216 >DFFHVV @

3 ODFKQLRRZNBMW

-XGJPHQW RI WKH 6XSUHPH &RXUW RI , &6. /(; QR MXGJPHQW RI WKH 6XSU

&RPSDUH MXGJPHQW RI WKH 6XSUHPH &RXUW RI &1 2618& + LWHP M X
/(; QR MXGJPHQW RI WKH 6XSUHPH &RXUW RI , &6. /(; QR

-XGJPHQW RI WKH &RXUW RI $SSHDO LQ /XEOLQ RI , $&D 26% LWHP  6HH C

I(; QR

-XGJPHQW RI WKH &RXUW RI $SSHDO LQ :DUVDZ RI , $&D /(; QR

-XGJPHQW RI WKH &RXUW RI $SSHDO LQ :DUVDZ , $&D /(; QR

'"HFLVLRQ RI WKH &RXUW RI $SSHDO LQ .UDNyZ RI , $&U % *DZOLN RS FLW S

, &1 I(; QR
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EH FRXQWHUSURGXFWLYH WKH VRDAMDIORIH G REHRR RIRWD Q H FHHMMDAW L O\ P |
EH SXEOLVKHG RQ WKH VDPH SDJH

YLRODWLQJ WKH FODLPDQWY{V SHU\

$XGLHQFH ,Q MXGLFLDU\ SUDFWLFH WKHUH LV

GLFDWLQJ LQ FDVHV FRQFHUQLQJ D:
$V VWDWHG DERYH WKH SURYLVLRQRY RERUcliu B'sWES RNV R

&LYLO &RGH DOVR UHTXLUHV IRURz W\KHK HFORL RBHRW U R oSy WIKH k
PDQQHU RI SXEOLVKLQJ WKH VWDYRERRMRWE [N iy MK K o8 @it VYD titol
PDQQHU RI SXEOLFDWLRQ VKRXO®EHWGHTXDME WRuWKkx b/ UB® G
JHPHQW ,Q JHQHUDO WKLV PHD QW M KMy WWPYHR B W HGRX QG
UHDFK WKH VDPH RU DV VLPLODERAM ¢ R VAEDW FRORIHRREHXL Lo
SLHQWYV ZKR KDG SUHYLRXVO\ UHBEUW/H L QKD W\ RRoL® Kit RIW QY
RQ WKH FODLPDQW f2Q3H UWRLQD KR WP IKWSKEP LSpDIH zLOO DOZD\V UHPD
FDWLRQ FDQ VHUYH WKH LQWHQEHBEVIXRE R Rk M v Wi bYdsYd
PHDVXUH XQGHUWDNHQ L H WR HOKBHRRAWH WKH BRQWVWILOHIRRY R
WKH LQIULQJHPHQW YHU\ MXGJPHQW HJ LQ WKH-HYH
VWUXFWLRQ Rl WKH SRUWDO VWUXI
EHLQJ LPSRVVLEOH WR HQIRUFH W
SODFH RI SXEOLFDWLRQ WKH FRQWHQW RI WKH DSRORJ\ SR\

,Q RUGHU IRU WKH VWDWHPHQW WRPEHWIHD BVEW HRWLREP R W KRR HRY
UHFLSLHQWV ZKR KDYH SUHYLRXWOKLYHDB ® P RAR YU RRP G
PDWLRQ WKH IRUP RI SXEOLFDWEH@ KR L

RQH XVHG ZLWK WKH SXEOLFDWLRBWRY RN

EHLQJ WKH VXEMHFW RI GLVSXW H
SULQFLSRHV UHTXLUHPHQW PD\ E\MKl'iFé(;v
WKH VWDWHPHQW EHLQJ SXEOLVM}&D\LN%

<

F |
HOY BB & BITD i H N RIM R F
H

SODFH IRU SXEOLFDWLRQ 7KH WRRKQVKPRY Qe
RQOLQH UHDOLW\ PD\ PDNH SURSWHHHVEHE

RI SXEOLVKLQJ VWDWHPHQWYV D B PFHENHY H
SUHFLVHO\ WKLV LV GRQH WkKH RAPWHY L RPRIH BLWMKR
ORJLFDO FRPSWLEDWILREQ QHFH\RDUIVWRY
IRUP RI WKH VWDWHPHQW DQG WKH SWRRH

WKH HGLWRULDO DQG WHHKQXE\&DFEW&WGLVWL
UHIHUUHG WR LQ DUW t  RI WKH!'YRE U@‘@g‘%%wé@%’\ﬂ

DGHTXDF\ DQG SURSRUWLRQDGLWRRXWRR&N YR

PHQW ZKLFK FDQQRW EH sxw-Rag%ﬁﬁé%W%YWWGp'
QLFDO FRS\LQJ RI WKH PDQQHU RERMAM WERRYWARHT 3REBY
ton 7KH VSHFL¢.F FKDUDFWHU RI WY '@\HERUHMH-QQR‘/W
VKRXOG EH FREXWWIHRHB LW VHHPYVSW B{NFRIWHRLQ%(? R
WLRQ WR UHDFK WKH JURXS RI Uﬁgﬁ(éJLVHWZFI’(\ﬁH DY B | RLWIEL Q
UHDG RU DW OHDVW FRXO0G KbYAKBUGE' WRURSHHBRBR EYWEKE®XO!

-XGJPHQW RI WKH &RXUW RI $SSHDO LQ .UDNyZ RI , $&D % *DZOLN RS FLW S
vy, &6 261& ="' LWHP MXGIJPHQW RI WKHE®&XSUHPH(;&EKRUW RI 6HH -

6DGRPVMNUXV]IHQLH GYEU RVREZYMITHK IO NRPBIGIDDUV]DZD S +

0 =DUHRPBEIRRWPSDUH MXGJPHQW RI WKH 6X$BHPH &RXUVQRI MXGIJPHQW RI WKH 6XSUHPF
&6. /I(; QR MXGIJPHQW RI WKH 6XSUHPH &RXUW RI , &6. 261& ="' LW
&RXUW RI , &6. /I(; QR

&RPSDUH HJ MXGJPHQW RI WKH &RXUW RI $SSHDO LQ :DUVDZ RI , $&D /I(; QR

9, $&D /I(; QR MXGIJPHQW RI WKH &RXUWORISEPDSHDO LQ(;RVDZ RI MXGJIPHQW

RI WKH &RXUW RI $SSHDO L $&DVDZ RI(; QR

&RPSDUH MXGJPHQW RI WKH 6XSUHPH &RXUW RI , &6. /I(; QR

0 =DUHRRELOFLW

&RPSDUH MXGJPHQW RI WKH 6XSUHPH &RXUW RI , &6. XQSXEO MXGJPHQW RI V
PHQW RI WKH 6XSUHPH &RXUW RI , &6. XQSXEO

-XGJPHQW RI WKH 6XSUHPH &RXUW RI , &6. /(; QR M¥&DPHQW R, WRH 6XSL

Gr
C
=

-XGJPHQW RI WKH 6XSUHPH &RXUW RI , &6. 2618& + LWHP

-XGJPHQW RI WKH &RXUW RI $SOHBRDLQ :DUYD ZQRI

0 =DUMRELFLW

6HH MXGJPHQW RI WKH &RXUW RI $S$&DO LQ :DUVOR RI

-XGJPHQW RI WKH &RXUW RI $SSED®&DQ :DUVDZ; RIR U/LNHZLVH MXGJPHQW RI WKH &RXL
9, $&D /(; QR
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ZKR XVXDOO\ DFWV DV SRUWDO [3Grern@E M3pleyontilstdiamed KH VDPH WLP
DQG KDV FHUWDLQ GHFLVLRQ PDNLQJ SRZHUV DV WR WKH VWUXFW XU
DQG WKH RUGHU RI LQIRUPDWLRQ @G RAKMHGH YWHQHLQJ SDUW RI WKH N
7KHUHIRUH LW LV LQ WKH FODLPD GMPGDQWH URYV W KHK W | W& 6 CNI3/G N
RUGHULQJ WKH SXEOLFDWLRQ RIVWKHALWMRFZHO R QW WHIH YW BIW HP K W
VKRXOG EH PDLQWDLQHG RQ D FHIMENLQER WRWIR @ IZWKKYE WR HAHRPW
SDJH DQG WKURXJKRXW WKH WHQ®D W DRQ FRDVWHKGH LHJ | MKWV MRI G R H Q\Q |
LO RUGHU WR SUHYHQW LW IURP \EHLRLY BBI\W OREG VK EX BRGV E H UL QP W H
FXUUHQW HYHQWY &HUWDLQ ZHEKHWHM UH J WAKRIF UHT XQ WW R R Q NIVQ Z |
VLWHV KDYH D IXQFWLRQDOLW)\ BHORHLRR MORO &/HGE ASROWDW ZRQFEQ !
DOORZV WR NHHS WKH SXEOLVKHRI $SRNV B WHWKR WRG RR QWRAHL & X WH
,Q VHDUFK RI WKH PRVW UHD VR Q DERGWHIOIOKE H QRY K H ERES GDIRGW V A |
SRVWLQJ WKH IXO0 VWDWHPHQW W& H \SRWHDROH @ W WEKRXIHG B H NRIG W
VDPH SDJH ZKHUH WKH WH[W YLR@QWLW JOW R MW ODAR DR R USH ULV R Q D
ULJKWV ZDV SRVWHG DQG SXEO$SXKQQBDIVORQNFRRWIXH LOFOLW & HW L
WKH VWDWHPHQW RQ WKH KRPH SYOLHZ LORIZ HY HAR WK EVD 1 LEIRH B/RONMIG B
KDYH WR EH FOHDUO\ YLVLEOH WG &HKIBIQ GLD/Q WREHF RPURS HUZADUH |
WLWOHG DV DQ DYHUDJH SRUWD 6 QMHIPGIW GR I$W Q\RRWD U SHQIG) KWRWR  P/X
WLPH UHDGLQJ LQIRUPDWLRQ ZK PHID X UHMVW R, FILHRRY 6\ WH{ BRMH G L Q J
RU ZKRVH XQGHUVWDQGLQJ UHT XKW HRRYMHED HHGB OB \LQW EOB AN L (
WXDO HIIRUW 7KLV IRUP RI SXEORERQWHR® Y KR X0 & OCH DHUF O/ LY K HWIRR K¢
LOWHUQDO SDJH VXESDJH VKRXGEQLYRQ@H ZBIWHIUW RHD VOAX R H QAHKAD W
XVHU D FKDQFH WR UHDG W KHKER @ W@ XQMG RQ RWK 1$ WW B WR DHOMS UHV VLY
WXUQ VKRXOG EH FRQVLGHUHG VXI_{FLHQW VLQFH VXFK D FRPSHQ
VDWRU\ PHVVDJH LV DGGUHVVHG WR DQ DYHUDJH UHFLSLHQW DQG
QRW RQO\ WR WKRVH UHFLSLHQ®YIFRMRE $48H SDUWLFXODUO\ LQWHU|
VWHG LQ WKH FDVH HVSHFLDOO\ LI WKH RULJLODO PDWHULDO ZDV
DGGUHVVHG WR D AW\SLFDO’ UHFRsRHEWYD Y R Hi&d P bR PV WA\H Wi kIR,
IRUP LV QRW IUHH IURP WKH GLVbDRT JHT RY KPR Wikl Y WB WMH P HQ
EHFRPLQJ RXWGDWHG DV LQGLFDWHG @E%?QOB@MWD@M%GW@\L\
OHVV YLVLELOLW\ RI WKH UHIHUUKCot@ NV

K
SDJH VXESDJH XOWLPDWHO\ UHWPW® A Ry ¥ WRM,
QRW IUHH WKH FODLPDQW IURP DB'NPOLIHRLR® WRYEH B v

FRQVWUXFWLQJ WKH VXJJHVWLR 'F%W[PL QQQU%W@P?EW »)

'Q DGGLWLRQ WR VHOHFWLQJ WK @8Y NHE R
85/ ZKHUH WKH VWDWHPHQW LV VX$R BLHYSQREHWELY RIWH QVUBIY SRR W
JRRG WKLQJ WR GHWHUPLQH LWV OREFWLRb \ﬂ%‘agﬁgﬁg%%\mﬂe&%*

VKLQJ WKH WH[W RI WKH VWDWH W KB F H
HVSHFLDOO\ DPRQJ LQDSSURSULDRIWHEW
UHFHSWLRQ DQG VLJQL:.FDQWO\ ¢HYWBYHP
PD\ UHVXOW IURP DOORzLQJ RWrRHYFHAAWAR YR R
XQGHU WKH VWDWHPHQW HVSHFLDOGIFLPRRHE DR &V%V\A[?\k/%
WKH FODLPDQW 7KH FODLPDQW PVdﬂué'#&Dqgcg/\\/\}Hb%Wk

EH SODFHG LQ D VSHFL:F ORFDWHRRONRY
WKH WRS RI WKH SDJH RU xoGHW® RV BRHQY
ZHEVLWH DQG PD\ GHPDQG WKDWRFKHPAMRR
WKH SXEOLFDWLRQ RI DQ\ FRPRHBWV K

VHPHQWY DQQRXQFHPHQWYV RU RWRHD EREWH

K WK
KRRG GLVWUDFWLQJ IURP WKH HYVIHY FHY RY Rv ER g ¥/ W H RI
DW OHDVW ED NOQRZOHGJIH LQ WK

PD\ WXUQ RXW WR EH LQYDOXDEOH

>
=
a
=

&RPSDUH GHFLVLRQ RI WKH &RXUW RI $SSHDO LQ /XEOLQ RI , $&1 XQSXEO LV
:DUVDZ RI 9, $&] XQSXEO LVVXHG LQ WKH HOHFWLRQ SURFHGXUH
-XGJPHQW RI WKH 6XSUHPH &RXUW RI , &6. /I(; QR

0 =DUHRRELCFLW

,ELGHP

,W LV XVXDOO\ IURP D IHZ WR PRVW RIWHQ GD\EUGRP WKH GDWH RI LVVXLQJ WKH ¢QDO MX
,ELG

-XGJPHQW RI WKH &RXUW RI $SSHDO LQ :DUVDZ RI , $&D /I(; QR

0 =DUHRRELFLW

,ELGHP

,ELGHP
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JRQW DQG EDFNJURXQG SDUDP&ERMVHIUMWHUDFWLQJ WKH PDQLSXC
ing part

7KH FODLP FRQWDLQHG LQ WKH PR %O)E)LQW VKRXOG DOVR VSHFLI\
WKH SDUDPHWHUV RI WKH IRQW $WHWSHHFULH QO \X VWY OW \ SOH VDXFEH HRFVGEL Y
VL]H GDQW LQIULQJLQJ SDUW\ DQG WKH I
7KH VKDSH RI FHUWDLQ IRQWYV PDNMHV RRKHRS LEOHD HJ 5 B O W HRAE WHRQ @/\D N H
ORRNLQJ DQG WKXV QRW VXLWDEQH,; FK®)\8XRULWKIHQU HD & WD WHRP 5 Q I
EHLQJ DQ HQIRUFHPHQW D FRXUWVMKIGARIDRW MWIQHU VMV VX GWMEH WK H R
PDMHVW\ RI WKH ODZ DQG RQ EHK®DIOH RRWWH QW RWHHEYHWHW\S HAR A H- C
PD\ EH VSHFL¢{HG E\ LQGLFDWLQJIFRXMSWM RLKCEXIR®Q W UBHAH VRKIHES XEOLF
UHIHUULQJ WR WKH W\SHIDFH XV H{& HQ\ KW K B U i/ [WHAD 8 Q W K iH VBIOR KW
7KH ODWWHU VROXWLRQ SURPRWHV AKDWERXQQWN WEE GANB8VWWKH) VWL
UHFHLSW RI PHVVDJH PRUH SOHRKHQQRIWMZH UHO DORDQW YHEBHRQ WK
TXHVWV PD\ DOVR FRQFHUQ PRUHX®H\WDWOHHG DE¥YNUWLN HP EGW G L QKR
LWDOLFV XQGHUOLQLQJ MXVWL {GIDWLRIQW MH i RODUANHERA HFENS VOISR D\HW
OLQH VSDFLQJ WKH ZLGWK RI WKpYRDGBJIG Q EH W HHQV W KNHH WIKHQWFD Q GG
WKH IUDPHDM&HOO DV WKH IRQW FROWY HERGWDLQ D JHQHUDO UHTXLL
7KH ODWWHU HVSHFLDOO\ ZKHQ GQPMYIWRSWR K HWLIHRDD ZQW I GUX B URYQ |
RI WKH EDFNJURXQG DJDLQVW ZKWNFKGWREKH YN\HW D W HHI@W.\L\Q RWRKE® J
SXEOLVKHG LV RI JUHDW LPSRUWR®FHSE HPOHIG LAV FRCHIW W IRHWHRHO W F
FRQWUDVW DQG OHJLELOLW\ RI WMW\RE® REGWHODW L jRSURSHU VHOHFWL
RI WKH FRORU SDOHWWH RU OHDYLQJ WKLV DVSHFW WR WKH GLVFUF}
RI WKH GHIHQGDQW PD\ UHVXOW LQ WKH SXEOLFDWLRQ RI WKH VWDV
PHQW LQ D FRORU WKDW ZLOO P ENGrantmgdpalFotestionw R UHD G
7KH IRQW VL]H VKRXOG QRW GLIIHU VLIQL,FDQWO\ IURP WKH IRQW
VLIH XVHG LQ RWKHU WH[wWV RQ WKH VP @G HV by 6 RV HIRWYBL @B
FDQQRW EH VLJQL¢BBOWWLPHD OO BRI WWH WR WKH IRUP DQG W
GH¢QH WKH UHTXLUHG VL]H DV APWRWcPYE @dcHYNM B E b WdRHH O R L&D
LV QRW D VXI¢(FLHQWO\ SUHFLVH RR UPSKFROTRVIVRER® BXIMBRVHIXOQHVV
(TXDOO\ LQVXI¢FLHQW LV UHTXHW#WLEO Y HY Sy Wy & O W IRRXW Ky WiKiH [RR X
VXSSRVHG WR PDNH WKH VWDWHPABW BRIWEY £ [HR WX bYW B 6 JHQ
XV HU WH[W RU WKH IRUP Rl SXEOLFDWLRC
$ PLVWDNH LV QRW SURYLGLQJ DRAWSRJWFLQQW R D FRFRX QY v D@ EH FO
OHDYLQJ DQ\ GLVSXWHV LQ WKLVQAWYUBUWR EH uRY RO GREXYIKQS
WKH HQIRUFHPHQW RI WKH MXGJPURYWQIHU WKH FRXUWfV REOLJDWLF
7KH FRXUWYV IDLOXUH WR VSHFLIR Q&KW KilohR WA 1R A Kidk VW BWM B & Q
PD\ SHUVXDGH WKH GHIHQGDQW W RSEHRSH LRV W k0L ¢ Wb W iYW\ LI\WWRD
IRQW VR VPDOO WKDW UHDGLQJ IRVWERQRPRLHOLM FHIRDMOMH VLIQLLFDQV
GLI¢FXOW 7KH IRQW VL]H FDQ EH KASHERXYMW PB\DEQM Y MIY Ry 4 bW V
LQ SL[HOV RU W\SRIW HOFWIRHY WRMHAH@QY WwWROLPLWLQJ LWV VFER
WKH I[UDMRH WLRHWKH IRQW VL]H LQWEKHW HRdH W PSPV W Dy R R HEH O
VWDWHPHQW SURKLELWLRQ RI LQIULQJHPHQW R
W LV DOVR SRVVLEOH WR XVH D IR WKARHGHAHCHQE W& HWiKEH RE P

LQ WKH GHIDPDWRU\ SXEOLFDWLR/&RXQCRI{¢WIRNH LQWR DFFRXQW W
VKLQJ WKH VWDWHPHQW PDNLQJ V>

ELGHP

L,ELGHP

&RPSDUH MXGJPHQW RI WKH 'LVWULFW &RXUW RI 9 & /(; QR

6HH MXGJPHQW RI WKH &RXUW RI $©SS$&DO LQ :DUY DR RI

0 =DUMRBELFLW

&RPSDUH HJ MXGJPHQW RI WKH &RXUWRS$&SSHDO L/Q; :QRVDZ Rl MXGJPHQW RI WKH 'LVWULF
& XQSXEO

&RPSDUH MXGJPHQW RI WKH &RXUW RY,$SEIHDO LQ QU Z R

0 =DUHMRBELFLW

6HH MXGJPHQW RI WKH &RXUW RI $SSHDO LQ .UDNyZ RI , $&D /(; QR 9, MXG
$&D /(; QR
&RPSDUH MXGJPHQW RI WKH 'LVWULFW &RXUW LQ /XEOLQ RI & /(; QR

- 6DGRRWNAL SRZDQLH M ;GHRQH

-XGJPHQW RI WKH &RXUW RI $SSHDEEDQ :DUV/RZ QRR

-XGJPHQW RI WKH 6XSUHPH &RXUW RI &1 MXGJIJPHQW RI WKH 6XSUHPH &RXUYV

- 6DGRBRWNAL SRZDQLRS/ GBRMBIPHQW RI WKH 6XSUHPH &RXUW RI ,, &5 261&
&RXUW RI ,9 &5 261& + LWHP MXGIJPHQW RI WKH 6XSUHPH &RXUW ]
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RI WKH OHJLWLPDWH QRQ SHFXQLRB\ Bl kW R KH @NX Y DS\PMWr!
GRHV QRW OHDG WR DQ H[FHVVLYH XRR HRMFEQRE Qi QRO FS B
EXUGHQ RQ WKH LQKH GUIRERSMLE D WHOERNY  +RZHYHU. LW VK
DSSOLHG UHPHGLHV LV LPSRUWDQWyF m@@\,\p@t@@(\)@ SR W
UHJDUG GLVFRXUDJH MRXUQDOLY ly \k&"#’é’h & fgg_&igﬁvﬁuw
VLDO WRSLFV HYHQ WKRXJK WKH& D SRUM SRR WK DR W
RI YLHZ RI SXEOLF GHEDWH WKH M ,_pgpwcm,:lﬁlEQ)%gg\,Ld FW

7KH UHTXHVW WR HOLPLQDWH WK HF QVHTXHQFHV RI LQIUL%IJHP
RI WKH FODLPDQW{V SHUVRQD® ULJKWV E\ SXEOLVKLQJ DQ DSS
SULDWH VWDWHPHQW PD\ EH DFFRP $SX@®LHSBUE\ DQ DGGLWLRQDO
FODLP IRU WKH DSSOLFDWLRQ RI SURSHUW\ SURWHFWLRQ PHDVXUHV
LH WKH SD\PHQW RI PRQHWDU\ FERM®HON DR RIQQR UVW K H 8 Q ARHF @WE H W
RI DQ DSSURSULDWH DPRXQW RI ERP®HI IRIHB PKS BBIG, FVENESDUIFQFL SO
SXUSRVH DUW RI WKH 3ROLVK @GENYIOG&R OGN VLS HUR/QRDOQF WILRQVV L
ZLWK DUW + Rl WKH 3ROLVKJIDYQWL R GH R WHEBWALIRRD WHR SHUVR(
WR SURSHUW)\ ZDV FDXVHG DV D SBNXD 8 XEIODRDDMWURQQ WHCH GRXRMW |
D SHUVRQDO ULJKW WKH LQMXU GG |SIRG\EQ WDW & WXE® GW RPSBIRSUR S
VDWLRQ GDPDJHV RQ JHQHUDO WKHPWX®IPMQW WIRWIHH FB@IRIMKH D E C
&LYLO &RGH LQ FRQMXQFWLRQ ZMRKFDXWH DGGLRILREBO3BOREHPV

&LYLO &RGH GHWDLOV RI ERWK WKH VXEVWDQFH
LQ ZKLFK LW LV WR EH SXEOLVKHG

AH[LEOH PDQ ,Q RUGHU WR EH

(QIRUFHPHQW RI WKH REOLJMNWIRR WK H ﬁ\@k & PRU SXEOLVK
declaration PXVW WDNH LQWR DFFRXQW WKH W

WKH FRPPXQLFDWLRQ WHFKQLTXH X
7KH REOLJDWLRQ WR HOLPLQDWHpWKH VI W% B LLca,ngm@S'l,ql@ QW Ry
WKH FODLPDQWIV SHUVRQDO ULJKWYH P WRALRBVWIHRW AWV Itk b @ UH- JW
SDUW\ LV RUGHUHG WR D VWDWHRB BHPEOWREH LW M DRI B
LQ DQ DSSURSULDWH IRUP FRQVWtMa{WDW VR %4 \fg O RWR HAR PN |
FKDQJHDEOH DFWLYLW\ WKDW PD\:Eiy V§ E M mdva,@ ShhizLp Wvb\ﬁﬂjva,\]
HQIRUFHPHQW E\ ZD\ RI VXEVWLWXWhk SEU/RWUPARFI LBYYH 06 WKH 1X
t Rl WKH 3ROLVK &RGH RI &LYLQ RHGPPYD ), ERWEHLEBW @,JFQ)VH\
SRVVLEOH GHOD\ RQ WKH SDUW Ry Mkl poH R WRFoHS P UpRWPDQRH R,
WKH REOLJDWLRQ WKH FODLPDQW AP HEXUMXD QWMWRDBPWWWHL Wikt
WKH 3ROLVK &LYLO &RGH DQG LQ|WKH ¥ W8 WERAXKADWRYWN M XEPWW D F £

H

UHTXHVW IRU DXWKRUL]DWLRQ FRY ¥WKH FQP LR WR S}ﬁﬁ@W\%KUQ/(
PHQW KLP KHUVHOI ZLWK WKH FRQWH®W FDWHG LQ WKH MXGJPH

DQG DW WKH H[SHQVH ®RIF¥H WKHHREODQM WLRQ

LPSRVHG XSRQ WKH GHIHQRW QW EDVHRW IXO,0O0HG

WKH IXO,00PHQW RI WKH GHIHQ BDI@YdpyREOLIJDWLRQ LV LPSURSHU
W FDQQRW EH UXOHG RXW WKDW WKHUH ZLOO EH D K\SRWKHWLFDO \
DWLRQ ZKHUH WKH HQIRUFHPHQW R D Z\KHR BiX B FPHRENWVHORUJHRMH 6 G
LPSRVVLEOH 7KLV ZLOO KDSSHQFYM@BIR KH .R DERDORIKE \NSWE RUF]\ =D
SXEOLVKLQJ WKH VWDWHPHQW GRMHWYYRW WDNH LQWR DFFRXQW WK
WHFKQRORJLFDO FRQGLWLRQV-RI WKH ,QWHUQHW RU ZKHQ WKH REO
JDWLRQ LV IRUPXODWHG LQ WRR YDIXUHHZRNQV RLF KD MNARAE G B\ OHHC
DQG LQAH[LEOH ,Q VXFK FLUFXPV.RPB®WICIKPLEWZRQ & BQ 96 HZEID O: IEW\
UHOHDVHG IURP WKH REOLJDWLERQ LPSRVHG RQ KLP KHU LQ DFFRU
GDQFH ZLWK WKH LP\8RY \SEL@AAXPO GBXRBRP RBIOKV]HQLH GYyEU RVRELVYV
JDWLR,WVIW LQ WKH FODLPDQW JV$Q@® H1DH 3 W DWW MV WE \WKDE REXGIRFZHDQ WD

3 ODFKQLRRZNISW MXGIJPHQW RI WKH 6XSUHPH &RXUW RI , &6. /HIDOLV MXGJ
/HIDOLV

6HH DOVR MXGJHPHQW RI (XURSHDQ &RXUW RI HXPOQEHLDISWULFIDWLRQ QRSXLV HWXBOHRHQW

S5LIKWYV RI ORULFH Y )UDQFH DSSOLFDWLRQ QR

$W WKH UHTXHVW RI WKH FUHGLWRU WKH FRXUW ZLOO JUDQW KLP WKH VXP QHHGHG WR SHL

5HVROXWLRQ RI WKH 6XSUHPH &RXUW RI -XQ vy &=3 261& LWHP &RPSDUH |
/I(; QR UHVROXWLRQ RI WKH 6XSUHPH &REBU&& RI LXMCH P JWUHERIDXWLRQ RIF WKH 6 X
vy &=3 261& LWHP

-XGJPHQW RI WKH 'LVWULFW &RXUW LQ 60XSVN RI 1RY , & /I(; QR

0 =DUHRRELOFLW
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6DGRPVARVW SRZDQLH V GRZH Z VSUDZDFK R
RFKURQ GYEU RVRELVW\FK ]D QDUXV]JHQLH W\FK GyEU VSRZR
GRZDQH RSXEOLNRZDQLHP POWHULDAX SUDVRZHJR

=DUHPBDXQL FLH VNXWNyZ QPDUXV]HQLD GYyEU RVREL
VW\FK Z LQWHUQHFLH = DQDOL]D RUJHF]QLFWZD V GRZHJR
A3U]JHJO G 6 GRZ\’ QR

7KH $FW Rl $SULO *+ 3RROLVK &LYLO &RGH FRQVR
OLGDWHG WH[W -RXUQDO RI /DzZV RI LWHP DV
DPHQGHG

7KH $FW RI 1RYHPEHU + WKH 3ROLVK &RGH RI
&LYLO 3URFHGXUH FRQVROLGDWHG WH[W -RXUQDO RI /DZV RI

LWHP DV DPHQGHG

7KH $FW RI -DQXDU\ + 3UHVV /IDZ FRQVROLGDWHG
WH[W -RXUQDO RI /DZV RI LWHP

7KH $FW RI )HEUXDU\ WK RQ &RS\ULJKW DQG 5HODWHG
5LJKWV FRQVROLGDWHG WH[W -RXUQDO RI /DZV RI LWHP

, QWHUQHWRZ\ 6\VWHP $NWyZ 3UDZQ\FK KWWSV LVDS
VHMP JRY SO

6\VWHP ,QIRUPDFML 3UDZQHM /(; KWWSV ZZZ OH[ SO

=H]ZDOD VL QD NRH]WRADMHGW RI WKH FODLP
IRU WKH HOLPLQDWLRQ Rl WKH FRQVHTXHQFHV RI LQIULQJHPHQW
RI SHUVRQDO ULJKVO\WD RZQ@ WKIKQHN DG W HOLG HW F M L

&UHDWLYH &RPPRQV 8]QDQLH DXWRUVWZD JODQHM UyZQLH*

MDNR && %< GRVW SQHM SRG DGUHVHP KWWSV FUHDWLYHFRP
PRQV RUJ OLFHQVHV E\ SO OXE LQQHM ZHUVML M ]\NRZHM WHM
OLFHQFML OXE NWYUHMNROZLHN Sy(QLHMV]HM ZHUVML WHM OLFHQF
RSXEOLNRZDQHM SU]JH] RUJDQL]DFM &UHDWLYH &RPPRQV
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$QDOL]ID L LPSOHPHQWDFMD DOJRU\WPYZ RGQDMG\ZDQl
SUJHJO GDUNRZ\FK

$QDO\WLYVY DQG LPSOHPHQWDWLRQ RI BPWKY QBRRY DOJF

Beata Laszkiewicz, Tomasz Sobczak

STRESZCZENIE: &HOHP WHJR DUW\NXaX MHVW SUJHGVWDZLHQLH SRUyZC
ZDQLD FLH*NL GR ]DVWRVRZDQLDZYNRWIPKWDQIIHIPD RBIyONRARK W-SQ\
ORJLL LQWHUQHWRZ\FK 3RND]DQR UyZQLH* PR*OLZR U Z\NRU]J\VWDQI

ABSTRACT: 7KH JRDO RI WKLV DUWLFOH LV WR SUHVHQW FRPSDUH DQG
JDPHV XVLQJ SXEOLF IUHH LOQWHUQHW WHFKQRORJLHV 7KH SRVVL
VKRZQ

6a2:$ ./8&=2:( JUD SU]JHJO GDUNRZD JUDI DOJRU\WP %HOOGRDWP $RU

KEY WORDS: EURZVHU JDPH JUDSK %HOOPDQ )RWGVWDIRDOWKELWKWPN VYV

1. Wprowadzenie 2. Podstawy teoretyczne

&L Ja\ UR]ZyM WHFKQRORJLL VS UMRALD*H UDL K2 GW R SRIRW]W H DY | &L
VWDW\F]QH VWURQ\ LQWHUQHWR 2ZW\N\W y D M FOXNH FS\RYZ.D ED43 DO M P GAX| [
LOQOWHUDPNWMRIZQLNLHP GJ]L PRJ PRPHRYBR®DAEDWIQPD SURVWH JUD
QDMPQLHMV]\ JHVW : GRELH ,QWHANQHWRZDNQHGGRIJUBPQRSERFPLHVI]C
ODUQR FL FLHV]VMNUZISRUWDROAH RIUWIR PR ZIELYU ZLHU]JFKRANYZ Z ]a
VZRMH PLHMVFH ]QDOD]4 UyZQLH*SRA] A PRQ& IN b D® OEN LNDWSARWN EP *H N D
SURMHNWRP MDN )DFHERRN F]\ *RNRR GFH\ $D RIGQ BINKY L BN WNDIORA N-y Z
G\QDPLF]QLH URVQ F\ U\QHN JE\WNRZRJIJNVRPD GUJHVHRRVSRVLDGD# VZ
NWyUD Z LQQ\P SJLEGNKHQREDAPIED VINWYAK QDMF] FLHM PR*QD
SURGXNWDPL -HGQDN JG\ WH VW R& OH.J 4HROH FO-XEW A D X OKXEJHRW FLKD S
VHUZLVYZ VSR4AHF]QR FLRZ\FK ]DMH& QDK *RIGLEAK UQWH WBDUNMRVDFMH V
FR ZDUWR FLRZHJR Z FR ZDUWR % $ay PRZBI®\| DYZRQLH* RNUH OLi MH
*U\ SUJHJO GDUNRZH PRJ E\iU EDUNSYDHEMG DX E PR GH WIDERQ W\P Z ]a
VRZDQH MHGQDN*H QLWDN®Q H MO WHHRIGQRENRRH IZ\]XMH VL NUDZ G]LDPL
JRVWD4&\ VWZRU]JRQH EDUG]R F] \WHK VZ\NRGHNQWNXIH UXRGIRE QHDNLH N
DOJRU\BJRWEH SURMHNWWX$ly Z- MOQVMBFEQHJIR ZLHU]FKGHENDLHUR | XD GIR
Z4D QLH DOJRU\WPyYyZ V DOJRU\WRGZUWMNEZDRQLP®LHLIBD'QML MHGQRF]F
$OJRU\WP\ RGQDMG\ZDQLD FLH*NNDY G]EH @H HYRZIHUREDQH MDN L
]IDJDGQLHQLDPL VIJWXF]JQHM LQWHID UIMQF KU IRUD\VW HRWHG YWD ZZ R G
3LHUZRWOQLH E\a\ Z\NRUJ\VW\ZDQ HVGIR HRERZDNG\ZFD Q LPL 8§ B NINHUYRZ D Q H J
V]\FK RGOHJ4R FL SRPL G]\ ZLHU]JFKR4NDPL JUDIX DOH ZUD]
JUR]JZRMHP WHANXEPRIMLLQWHOLJHQFML ]DF] WR LFK

X*\ZDi P LQ SUJ\ Z\W]XNLZDQLX L SODQRZDQLX WUDV

:URFADZVND :\*V]D 6]NR4D ,QIRUPDW\NL 6WRVRZDQHM ZH :URF&4DZLX H PDLO EODV]INLHZLF]#

:URFADZVND :\*V]D 6]NR4D ,QIRUPDW\NL 6WRVRZDQHM ZH :URF&4DZLX H PDLO WRPDV] FKXG]L

. $ 5RVV & 5 0ODW.HRPDKWND GQOMNAMHWREZR 1DXNRZH 3:1 :DUV]DZD \% + 0 0 6\VarR 1
$OJRU\WP\ RSW\PDOL\GPEKQLEFWARR HWRMRZH 3:1 :DUV]DZD \%
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5\V 3U]J\NADG JUDIX QLHVSYMQH

5\V 3UJ\NADG JUDIX VNLHURzBO®DIR DFA\NOLF]QH QLH SRVLDGDM F\
NRQLHF SRNU\ZD VL SRF] WNLHP L
SRZWDU]DM F\FK VL Z JayZ OXE NUL
JRVWD& SUJHGVWDZLRQ\ JUDI ]-R]QL
WRQD F]J\OL FA\ANOHP NWyUHJR FLH
*DGHAQLHU]JFKRaNyZ GZXNURWQLH 1C
ZDQR MHJR SRGJUDI JUDI SRIWDNR a
QDGU] GQHJR SHZQHM OLF]JE\ ZLHU]
WZRU] F\ JUDI DF\NOLF]Q\ 1D QLtF
FLH*N SUJHFKRG] F SU]JH] ZV]\VWN
QLHWZRU] F F\NOX FLH*ND QLH JR)

5\V 3UJ\NADG JUDIX QLHVNLHURZDQHJR ZUD] ] ZDJDPL

*UDI\ PR*QD UyZQLH* SRG]LHOLGO ]JH Z]JO GX QD Uy*QH

Zzab FLZR FL + W]z NODV\ 1DMF] FLHM VSRW\NDQH ] QLFK

WR JUDI\ VSyMQH JUDI\ DF\NOLF]QH RUD] GU]JHZD = JUDIHP
VSyMQ\P PDP\ GR FI\QLHQLD JG\ PL G]\ MHJR GRZROQ\PL

GZRPD Z ]abDPL LVWQLHMH &a GRE®OMH FLH*ND F]J\OL ]

QHJR ZLHU]JFKRAND JUDND PGRH QD IGRQHUFRH G5&/R  3UJ\NabDG JUDIX FANOLFJQHJI
BUJ\NaDG\ JUDIXQYBEYSQMQPRIJIIR |QDMGXM VL QD

u\v L U\V

5\V 3U]\N4DG JUDIX VSYyMQHJR 5\V BUJ\NADG JUDIX DF\NOLF]QH,

VI\WWWNLH U\WWXQNL V DXWRUVWZD 7 6REF]DND
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'UJHZDPL QD]\ZDP\ JUDI\ NWyYyUSBRFL G|HZQRB]JABERBENBRNRG RUD] F
DF\NOLF]QH RUD] VSYMQH 'U]JHZRD@JRWYWPX WHRGE D ] Q8 8 L)DZLSUPTFA
FKR4aNyZ JRVWDA& Z\Uy*QLRQ\ QDVIXMWMH>M@VW GU]HZHP
XNRUJHQLRQ\P D Z\Uy*QLRQ\ ZLHU]JFKR&HN * NRUJHQLHP

1D U\V  ]JRVWDA& SUJHGVWDZLRQ\ SU]\NADG GU]JHZD XNRU]JH
QLRQHJR NWYUHJR NRUJHQLHP MBVAPOIMAIIJFKRAHN R]QDF]RQ\

F\IU
$OJRU\WP § $ 6WDU MHVW UR]Z

'LMNVWU\ 'JL NL ]JDVWRVRZDQLX KF
VNU\SW WMHMIVQLHE Z\]QDF]\i RSWAPDO
NRZR QLHZLHONLP NRV]JWHP F]DVRZ
RGSRZLHGQLHM KHXU\WW\NL DOJRU\
Z FIDVLH LVWRWQLH PQLHMV]\P QL*
$OJRU\WP SUJHV]XNXMH JUDI PDS
SR FLH*FH NWyUD ZHGA&XJ REHFQL
QDMQL*V]D MHGQRF]H QLH ]DSBPL V
5\V 3U]\NaDG GU]JHZD XNRU]HdIH?%'HQR-H*HOL MDNL HOHPHQW WUD
DOWHUQDW\ZQH UR]ZL ]JDQLH ZWHC
SRU]JXFDQ\ QD NRV]W WD V]HJR UR]Z
2.1. Algorytm Bellmana-Forda GRSYyNL FHO QLH [RVWDQLH RVL JQL
. WDEHOL SU]JHGVWDZLRQR GZLH
$OJRU\WP WHQ Z\NRUJ\WW\ZDQ\- MHYGH QX g RF MFH. HMH GIR\VRB\G POAH N Wy L
G\ZDQLD RSW\PDOQMNBMFMDBK\ ZG\SRIPH GIFIE2RPD SXQ N WDR LS X=PN\N QST
FIDVZ\RLN 3LHUZRWQLH VaX*\a GR FRA QPN EVIRDERXD N WL K@M\ BU]\ ]F
RQDMPQLHMV]HM ZDG]H SRPL G]\QANK \RWQIRP]D ML VKRG GQH SXQNW
NDPL GDQHJR JUDIX WR ZVSyaU] GQD [ GOD SXQNWX $
$OJRU\WP RSLHUD VL QD PHWRG]LH UHODNVDFML F]\OL VSUDZ
G]JHQLX FJ]\ SUJ]\ SUJHM FLX GDQ NUDZ G]L JUDIX QLH RWU]\
PDP\ WUDV\ NUYyWV]HM PQLHM NRV]WRZQHM QL* GRW\FKF]DV
]QDQD FLH*ND 1LHVWHW\ DOJRU\WP ]H Z]JO GX QD VZRM
EXGRZ SRVLDGD GX* ]JaR*RQR U F]DVRZPE:+ 2BRPXQGDYQH IXQNFMH KHXU\
JGJLH 9EWWU ZLHU]JFKR&NyZ D ( WR U NUDZ
PL G]\ ZLHU]JFKRANDPL =DOHW -WHIR béﬁM@\/FbN(R&HQ/W]BWWEX RUD]
ZR U X*\FLD JR GOD JUDIX ]DZL%I@&Q{QQO)HMWIZQSHLJ%E)\J@QDOL]D L L
SUJHM i PL G]\ ZEHBHEKRARBEY DOJRU\WPX

PR*QD ]QDOH (8@ GUIDFL LPSOHPHQ

U\WPyZ RGQDMG\ZDQLD FLHJINDFXR y%MW%PDuﬁJUDPLVW\F]QH

SUJHJO GDUNRZ\FK 'RVW SQ\FK MHVW ZLHOH M ]\NyZ S
PRJ JRVWD{ Z\NRUJ\WWDQH GR LPS

ZLRQ\FK ZF]H QLHM DOJRU\WPyYyZ D!
MHG\QLH WH F&EBIVP REHRWMW XYW QLFK F

. SUJHFLZLH VWZLH GR DOJRU\WSP'S’(S%%%%%%% 2} RUGHL EGGIL R V3
DOJRU\WP QLH ]H]ZDOD QD XMHP IJP@J\FE\K]V\J\DM i*2 B4 P @R é'@ ZL ]1DQLD
Z 1aDPL $O0JRU\WP 'LMNVWU\ ]DF ﬂ&xFMH LO\%”R/GﬁE’@ll hH NWyUF

2.2. Algorytm Dijkstry

DOJRU\WP\ |DFK4aDQQH SRQLHzD*R %\%LLPU’I?%D% |4/s ORQJIR'%
RQDMPQLHMV]\P NRV]FLH L QLH 8RZUMADN ppER ]LDELPBOHPH
'IL NL W\P ]DAR*HQLRP ]aR*RQR i FPVYRED pYI H BV FD% MRQMNy ZFIH QLH
GX*R PQLHMV]D SU]\ |[DVWRVRzZDBUYR6ER §M§H KRIZG K L8P MHIR XC
LQIRUPDFML NRSFD ELQDUQHJR MBILWVwBE

WS(JLP\ %Lb] F%(VQNEMN-\LH R
JHQWXM FHMIWYUNER/WRSLH ND* %WF?ZUH@]L#R ﬁ oL ZR U X*\FLD MHC
QLH PR*H E\U ZL NV]\ RG Z\QRVLZ?’@,S RNMNWYZ Dy [JURQWHQGX
WR JELyU ZLHU]RMERIANY Z VD\VW N LF R 5§Fé<]FE7\ZDQL GDQ\FK QD VHU

$OJRU\WP\ L VWUXNVADE GE@\WIE KHFWRU WX NLHOFH SO SUJHGPLRW\ DLVG Z\N $L6'BZ SGI
7 BRESQPIDNOL]D L LPSOHPHQWDFMD DOJRU\WPYZ RGQDMG\ZDQLD EQHNIHGRND\SWRVRZB\GIOR B F
"URFADZVND :\*V]D 6]NR4D ,QIRUPDW\NL 6WRVRZDQHM :URF&DZ
$ 5RVV & 5 R6 HOWEWS\VAR 1 'HR -R$ BOBHMROLWP\ L VWUXNWXW GDQ\FK
7 BRERDNLW
L,ELGHP
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JRVWDQLH IRUPDW -621 JG\* GDQH QLHOPXVIG@\u SU]H
FKRZ\ZDQWSRVYE UH®DRF\MQG LSRWU|HEOHG@ WUXH

NZHUHQG\ F]\ LQQHJR W\SX |DS\WDQLDI 3RQBQWR[ FHFKXM®IGBR ~
SURVWRWD SUJHND]DQLD LQIRUPDFML BB RHIUNU\SWX -DYD6FULSW +
GJL NL ]DVWRVRZDQLX WDNLHJR UR]ZL ]DQLD ZV]JHONLH LQIRU
PDFMH WHSUHRQLH ]J]RVWDQ GRVWDUF]RRH GR X*LWNRZQL ND

DSOLNDFML EDUG]R V]\ENR VZLWFK L A
FDVH
N
,PSOHPHQWDFMD DOJRU\WPyZ O \ +

EUHDN
4.1. Algorytm Bellmana-Forda

OLVWLQJX ]JQDMGXMH VL JayzQD S vﬁcﬁ\SH OJRU\WPX NWyUD
MHVW RGSRZLHG]LDOQD |D UHODNVDFM NUD¢ G]L 3UJHG UR]SR
F] FLHP S WOL PLD4R PLHMVFH SUN\NJRWRZDQAKN IPLHQQ\FK

SUJI\SDGNX JG\ QLH PD MX* *DGQ\FK NHPZ GIL NWyUH
PRJA\E\ JRVWDU JUHODNVRZDQH S WOD JRYWPMH SUJHUZDQD
=PLHQQH Z\NRUJ\WWDQH Z IXQNFML o
OHUWH[ + JELYU ZV]\WWNLFK SyO QD PDSLH yupn
(GJHV = JELYU NUDZ GJL SRPL G]\ W\PL SREPRL

N

IRU L LQ 9HUWH[ * o {
U IDOVH ) EUHDN
IRU M LQ (GJHV FDVH

H (GJHV>M@ Nt
LI 9HUWH[>H Y@ FRVW ! 9HUWH[>H X@ I-I\RVW H Z
OHUWH[>H Y@ FRVW  9HUWH[>H X@_FR\W H Z
9HUWH[>H Y@ SDUHQW H X

AN

FDVH
U WUXH N [+
. o \#
EUHDN
LI u »
. EUHDN LI DFFHVVLELOLW\ N O n
Q PDS>N@>0@
LI 6>Q0 LG@ ~
/LVWLQJ ,PSOHPHQWDFMD DOJRU\WPX %HOO%PQ4DJISI9}JGRDQ LG
\
4.2. Algorytm Dijkstry LI P FRVW  Q FRVW ] FR

$0OJRU\WP 'LMNVWU\ Z\NRUJ\VWXMH NRSFH Efrgtg{/’gl{’f%%b SUH crvw
JHQWDFML JELRUYZ FR ZSa\ZD QD ]ZL NV]HQLEL M F
$OJRU\WP G]LD4D GR PRPHQWX JG\ DNWXDOR Z5®a WG,
GR JELRUX 6 OXE JELyU 4 E GJLH SXVW\ + WRB NROHMQ\ NURN
Z NLHUXQNX RSW\PDOL]DFML R
=PLHQQH Z\NRUJ]\WWDQH Z VNU\SFLH |]RE Og'L>\§Q€I§I¥éé Lcli Lg LG FRVW
Q + JELYyU RGZLHG]RQ\FK Z Jayz .
S+ JELyU Z ]JayZ NWyUH DOJRU\WP X]QDa ]D
FDANRZLFLH VSUDZG]RQH .
P+ WDEOLFD UHODFML ]JDFKRG] F\FK SRPL G]\
Z 1JaDPL SRa&a F]JHQLD W\SX URG]LF G]JLHFNR
M+ WDEOLFD LQIRUPDFML QD WHPDW SROD

/ILVWLQJ ,PSOHPHQWDFMD DOJRU\W
ZKLOH 4 VLIH |~ 4.3. Algorytm A*
P 4 SRS $OJRU\WP $ MDN ZVSRPQLDQR ZF
[ 0>P LG@ |

SRGRE@WOGRU\WPX 'LMNVWU\ GODW|
:VI\WWNLH OLVWLQJL V DXWRUVWZD 7 6REF]DND
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SUJHGVWDZLRQR W\ONR IUDJPHQW]HM ARDIMNRIDZL G RGZOIUDLIH X *\ W\
+ FD4\ SRSUJHG]DM F\ M NR®MHVW LGHQW\F]Q\ MDN Z
U\WPLH 'LMNVWU\ UHWXUQ GLVWDQFH PD[BNRV]W
:\NRU]\VWDQH ]JPLHQQH UyZQLH* V SRGREQH
+ JELyU Z ]Jd&yZ RWZDUW\FK RGEGWLRAIG]ROVMRVRZDQLH QDMZ\*V]HIR NR!
s + OLVWD Z ]ayZ ]|DPNQL W\FK X]QDQ\FK ]BPQKDWWDQ

VSUDZG]RQH

P+ WDEOLFD UHODFML ]DFKR%;%]#'\\{:]@'IB@Z@]Q'—H IQDF]QLH VNUDFD
ZLHUJFKRANDPL MF] FLHM Z\ELHUD SLHUZV]H SRC

QDMWD V]H 2GELMD VL WR MHGQD
.| DFFHVVLELOLW\ N O + FI VWR E GIJLH LVWQLHG SUJ\QDMPQ
Q PDS>N@>0@ NRVIW RND*H VIRGQID'VH]|LRIF\ SUJH]
L1 6>Q LG@ ~ ] WDN KHXU\VW\N
] 4 LQIR QLG
LI ] A (OHPHQW\ ZVSyOQH
3 PJ 00LG@ FRVWS3RQL*HM RSLVDQR HOHPHQWD XJRZD
Llg 13 A U\WPyZ 3LHUZV]D IXQNFMD OLVWLQ
K KHXULVWLF N O l@d@’j %BBW SQR FL SROD =D SDU
4 UHPRYH Q LG PXMH ZV3Xay]SRQB NWyUH PD JRVWI
4 SXVK A LG 0 LG | 1P ZMjFLX IXQNFMD ]ZUDF2 ZDMB R

3>Q LG@ P LG faise ~ R]JQDF]DM F GRVW SQR & SROD
\ MH*HOL LVWQLHMH QD PDSBR@H MH
“ HOVH ~ PQLHMV]\ QL* SXQNWyZ ZDUWR

K KHXULVWLF N O Hd]\’éMV[D pYEBN SXWRUyZ SUDF\ - )XQNF M
3 PJ 050 LG@ FRvwIPL JORIENDEP Q ZNWYyUHM SUJHFKF
4 SXVK ~ LG QLG I W kQ'RUfDKF'V'K R SODQV]\

3>Q LG@ P LG
. IXQFWLRQ DFFHVVLELOLW\ [ \ ~

YDU PDS ZRUOGODS
LI W\SHRI PDS>[@ HXQGH¢ Q
UHWXUQ IDOVH

/LVWLQJ ,PSOHPHQWDFMD DOJRU\WPXl WI\SHRI PDS>[@>\@ HXQG
UHWXUQ IDOVH
: OLVWLQJX SUJHGVWDZLRQR- IXQNFM KHXU\WW\F]Q ED]X
M F QD PHWRG]LH ODQKDWWDQ RUDL!QPRERNYBFR AFRMNW ! N
PRGHOX KHXU\WW\NL ']JL NL QLHGRV]DFRZHDWX X Q I MENFHM D
]DZV]H ]ZUyFL QDMQL*V]\ PR*OLZ\ NRV]W UXFKX SU]H] FR
DOJRU\WP ]QDMG]LH QDMOHSV] FLH*N UHWXUQ WUXH

1D ZHM FLX IXQNFMD SRELHUD ZVSy4U] GQH SROD VWDUWRZHJR
x1iyl RUD] SROD NRiFRZHIR Z\M FLX JLVWLQJ  )XQNFMD DFFHVVLELO!
IXQNFMD ]ZUDFD VIDFRZDQ\ NRVIW SRWUIHEQ\ GR SUIHM FLD

RG SXQNWX VWDUWRZHJR GR NR M&QNEM HGVWDZLRQD QD OLVW

DNRQZHUVM Z\QLN ]ZUyFRRE DR ISH
IXQFWLRQ KHXULVWLF [ \ [ SRSWDZQHM FLHatiNL JRALWPQRHOX 1X¢

YDU GLVWDQFH DEV 0DWK D'Sé%ELﬁ"[PD b & HRWBp W BIRW R ZIN RRF R
HJ®op = LGHQW\,NDWRU nexdV\R B H

G +
G{ { i{ WDEOLF UHODFMIP S RPI HBQ SREIP L
GG G\ £ GJ ZLDGBUMHFKRZ\ZDQLH FLH*NL $0JR

GLVWDQFH PD[ DEV GG PD U[&'é\‘\)(‘é’['QE)\é"\Qb'ﬁ' NURN SR NURNX X

UHWXUQ GLVWDQFH PLQBNRB’ WOHMQH Z ]al )XQNFMD SUJHU\ZD
\ DNWXDOQ\ Z JH& MHVW SROHP NR FR

/ILVWLQJ ,PSOHPHQWDFMD IXQNFML KHXU\VW\FIQHM ODQKDWWDQ
IXQFWLRQ SDUVH3DWK VWDUW V
)XQNFMD SU]JHV]DFRZDQD Uy*QL VL &Ry R HGRVHHFRZDQHM
MHG\QLH ZDUWR FL SUJH] NWyU PQRP} VdH GV WDOQVRE IRBPLDVW
QDMQL*V]HJR Z\VW SXM FHJR Qb PDSLH NRVJWX UXFKX QDMQL*
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) Lljg\CVSUAQ SDWK ORVRZ\FK LQQ\FK QL* VSHF\(NDFMD

QH[W 3>QH[W@
UHWXUQ SDUVH3DWK VWDUW VWRS QH[W 3 SDWK

/LVWLQJ )XQNFMD SDUVH3DWK

: OLVWLQJIX SUJHGVWDZLRQR EORN NRGX RGSRZLH
G]LDOQ\ ]D SUJ\UJRWRZDQLH FLH*NL GR JU

D¢FIOHIR
SUJHGVWDZLHQLD MHM QD PDSLH 1D SRF] WW%‘%N%\’DM{??F{)}&P%OLNDF
JPLHQQH NWyUH JRVWBQVEQHWEZMB

? E z
|X Q W&rdkRath RUD] ]PLHQQH SRPREQLF ,
'DUWR ]D X Z D *\ iiparsdPa1Q NZF @ D X M H Y [g?\i’%\%fk NU\WHJL\}\’/i]ﬁ,\w""
’ﬂ %%ag&@ wﬁ%%ﬁ% @ WXL R/
L Uﬂz] ﬂ] :L\QL
R

NR FRZHJR GR SRF] WNRZHJR *-W
VIRQH VSRVREHP WZRUJHQLD U N W H VW
ND*G\P NURNX S Wgth GRRPRAH ] ‘
ZDUWKRy Bliazcost NWyUH JRVWDQ - S W}g Aﬁ%&%ﬁg ZLSDQUDVQV\?'\Q\Q/]L\EVD]BE
VWDQH SUJN UHQGHURZDQLX FLHY EJ# 6\ﬂ§<P ZVERUX E\a NR\
YDU VWDUWBLG PDS>HQGB[@N§Ff4V éﬁvl{az/ @H ]FL?é%%ﬂ?ﬁ%ﬂg\w&g\
VWRSBLG PDS>VWDUWB[@%V %g\’a/ WD 2 e
WHPS SDUVH3DWK VWDUWEE Q% IB‘ . g@%}%ﬁ] )

A
SDWK FRXQWHU WDN VDP WUDYV

IRU FRXQWHU FRXQWHU WHPS OHQJWK FRXQWHU n
L WHPS>FRXQWHU@
LI W\SHRI 0>L@ HXQGH{QHGT 7

SDWK> FRXQWHU @ >@

SDWK> FRXQWHU @> @ 0>L@ |
SDWK> FRXQWHU @> @ o>L@ \
SDWK> FRXQWHU @> @ 0>L@ FRVW

/ILVWLQJ  %ORN SUJ\JRWRZXM F\ FLH*N GR SUJHGVWDZLHQLD QD PDSLH
5\V ANUHV LOXVWUXM F\ UHGQL F]DV
$QDOL]D DOJRU\WPYZ

. G]JLVLHMV]\FK FIDVDFK JUY*QLFRZDQLH VSU] WX NRPSXWHUR

ZHJR MHVW GX*H GODWHJIR WH* WHVW\ JRVWDAa\ SUJHSURZDG]RQH
Z VIHUV]HM JUXSLHSNRGWWRQEFHM Wy*Q\FK

URGRZLVNDFEK VSNWWREX-KWVDEG W § Z

SRZWYU]JRQR GZXG]LHVWRNURWQLH

$SOLNDFMD GR WHVWyZ
6SHFMDOQLH QD SRWU]JHE\ WHVWyZ JRVvWDaD QDSLVDQD DSOLNDFMD
XPR*OLZLEWMF®]R SURVW\ VSRVYE SUJHSURZDG]HQLH
EDGD SU]JH] RVRE\ WU]JHFLH 1D U\V SUJHGVWDZLRQR MHM
LQWHUIHMYV

'V]\WWNLH DOJRU\WP\ PLD4a\ |DNRGRZDQ\ s¥ERW-UWYYWRZ\NRVIW IQDC

RUD] NR FRZ\ Z\V]XNLZDQHM WUDV\s GHsVYk ATBPRONEK EDGD z\QLND
UDJRZH XUXFKRPLHQLH IXQNFML LR GPHPHRW b FrIA P @\ DRV ]DFF

U\WP RGE\ZDA4R VL ] Z\NRUJ\VWD QEHP +1GHRNDFDR'\ T G(é)[Q,\)III':,I@LHM GRN:
ZHM FLRZWHQ VSRVYE XQLNQL WRjHEBRAWRRAYHWR pRAD &

VIRZDQLD Z\QLNX SRSU]JH] Z\HOLPLQRZDQLH F]\QQLNyZ
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7TDEHOD ]IDZLHUD SRGVXPRZDQLH ZV]\VWNLFK WHVWyZ
NROXPQLH A3XQNW\" SUJHGVWDZLRQR LORF]\Q F]DVX
L NRV]WyZ P QL*V]\ Z\QLN W\P OHSV]\ DOJRU\WP

7DE 3RGVXPRZDQLH Z\QLNyZ WHVWyZ

1DMOHSV]\P UR]ZL ]JDQLHP GOD JLHU SBE\MJO3RDWONRRD\FKWUHI\ NOLPDW\
Z\NRUJ\WVWXM F\FK WHFKQRORJL -DYD6FULSW RND]D& VL DOJR

U\WP 'LMNVWU\ NWyU\ XRNR®dR Z\RO$BANPFWMD GR |[DU] G]DQLD GDQ
SUJHV]DFRZDQHJR DRONR&RWPXREG R HRWU]JHE\ SURMHNWX QDSLVDQR

VIDFRZDQHJR L D* R RG DOJRUDWMEP G IPPROGBPEDB\PRUBG RVW SQLD |
ZL]XDOL]DFM GDQ\FK HG\FM WHUH

1D U\V SUJHGVWDZLRQR SRGJO G
‘GUR*HQLH QDMOHSV]HJR UR]ZL ]|DQLD SUREOHPX

SURMHNW VA\VWHPX

= UH]XOWDWyYyZ SU]JHSURZDG]RQ\FK EDGD Z\QLND *H RSW\

PDOQ\P UR]ZL IDQLHP MHVW WCRPIRU\WP 'LMNVWU\

UR]G]LDOH J]RVWDQLH ]DSUH]JHQWRZDQH Z\NRUJ\WVWDQLH WHJIR

VNU\SWX Z IRUPLH UR]JEXGRZDQHM L SUJ\VWRVRZDQHM GR

ZVSyaSUDF\ ] SsODQV] JU\ SUIHGVWDZLDM F ¢NF\MQ\ ZLDW

30DQV]D JRVWDAD JEXGREDRD® WQ\FK SyO

XaR*RQWHKOWN R Z\PLDUDFK ) SyO 3ROD PRJ

SUIHGVWDZLDWUMEBDBWW X] W\SyZ WHUHQX = ND*G\

RLQQ\P NRV]FLH UXFKX NWyU\ VA\PEROL]JXMH WUXGQR 0 SRUX

v]DQLD VvL SR GDQ\P WHUHQLH LP EDUG]LHM Z\PDJDM F\ W\P

Z\*V]\ NRV]W SROD 5\V 2JyOQ\ ZLGRN LQWHUIHMYV X

'OQUY*QLFRZDQLD NRV]WyZ RUD] ]JZL NV]JHQLD UHDOL]PX

RSUyF] W\SyZ WHUHQX ]DVWRVREZPQIRN VR WD HU BRRXINRIE ZZNLONX WU\E

3RIJRGD PRG\(NXMH SIRXQW WPBRQLEM]XDOL]DFML GDQ\FK + WU\E

ZDUWR/\P LVDP\P SU]J\F]\QLD VL GR X8DWREKQ@AD FFIGZR FL SyO WASX W

XWUXGQLHQLD SRGUy*\ M FHM QD GDQ\P SROX NRV]JWX L

*ayZQ\P |DAR*HQLHP SU]\ SURMHNWRZDNQVXWNXWMHPHKQISRUIJRP RG\(NDWRI

GRZHJR E\aR VWZRU]JHQLH VLOQLND BSVURAEMWHGER\GR EPSGOHPHQ

WDFML NWyU\ MHGQRF]H QLH UHDOILVYWW\FMLLW HRGZQRUR Z\DD®#OD\FK QL

Z\VW SRZDQLH ]MDZLVN DWPRVIHU\FIQREZIQLNRZL PR*OLZR 0 JUXSRZHJ

: FHOX RVL JQL FLD ]DPLHU]JRQHJR HWHHNWHQ XODQV] SRG]LH

ORQR QD V]IH 0 VWUHI NOLPDWA\FIQWKHQHWURZDQ@IUDJ\GRORG\ £+ XPR*O

QR 0 SROD GR GDQHM VWUHI\ ZAOLF]IDHQHQORZEIREWWD\SlyHE BRI REGHQJLIRI

U] GO\FK\VWHPLH IXQNFMRQXMH RVLWYWFP WHPYW SKRRRREARZHJR

.D*G\QLFK SRVLDGD PRG\(NDWRULBUDYGRSRIAKRBGNWWI/ZIDR QR Q UBUPB

Z\VW SLHQ@B*RYR FL RG W\SX WHUHRRKRREKFRUQDP VWHFDWNTLEPO WHUHQX G

WA\FIQHM GR NWyUHM QDOH*\ SROMHMQDF]J]HQLH W\SyZ WHUHQYZ JQDMG >
NRZQLN PR*H SU]JH& F]DU VL SRPL G
Z\EUDQLH RGSRZIHGERHM RSB M)ID ]

6]F]HJyaRZ\ RSLV REVaxJL SRV

DSOLNDFML ]QDMGXWID LD LZ LIUSEDA |

>« @

7 6RERINLW
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1D U\V ]JDSUH]HQWR ZD QRWSJWD|NN&
DQLPDFML .RORUHP *yaW\P ]D]QDF
JLHORQ\P ]D SROD NWyYUH JRVWD34
VIVWHP MDNR SUJHE\WH &]DV SU]H
Z\OLF]DQ\ MRGWWQ@IZLH NRV]WX SR
SRPQR*RQHJR SUJH] MHGQ G]JLHVL V

5\V B3U]J]\NADGRZ\ ZLGRN ] LQIRUPDFMDPL QD WHPDW W\SX WHUHQX

5\V B3UJ]\NADGRZD WUDVD Z WUDNF|

SRGVXPRZDQLH

: DUW\NXOH SUJHGVWDZLRQR WU]\
DOJRU\WP\ RGQDMG\ZDQLD  FLH*F
DQDOL] SRUYZQDZF] NWyUD SROH
VRE UHGQLFK F]DVyZ G]LD&4DQLD R
WUDV ]JQDOH]LRQ\FK SU]JH] ZV]\VWN
SRGVWDZLH Z\EUDQR DOJRU\WP 'LM
MHVW EDUG]R F] VWR Z\NRUJ\VWW\ZC
WUDV GOD SDNLHWyYZ GDQ\FK Z VLH!
Z SURWRNROH 263)
5\V 2]QDF]HQLH W\SyZ WHUHRXWRUVNLP SURMHNWHP MHVW PR
RGSRZLHG]LDOQ\ ]|D QDZLJDFM - NW:
PHQWDFM DOJRU\WPX 'LMNVWU\ GF
PDSLH -HJR JayZQ ]DOHW MHVW ]
SU]JHM FLD SRPL G]\ SRQDIPRS DR
ZDQHJR VA\WVWHPX W\SyZ WHUHQX L
ZDG WHJIR PRGXAaX PR*H E\Ui VSRVYE
GXU\ QDZLJDF\MQHM NWyU\ REHFQI
WU]JHED VDPRG]LHOQLH Z\]QDFJ\i S.
GDUGRZHM URJJU\ZFH JUDF] SRZLQL
ZNWyU\P VL DNWXDOQLH ]QDMGXMHI
JDF\AMQHJR QDSLVDQR QDU] G]LD X
PRG\(;NDWRUDPL SyO SODQV]\
5\V 3UJ\ERUQLN QDU] G]L GOD WWBBRKHNWLDFMUJ\V]AR FL PR*QD- UR].
VIHQLH UHDOL]PX SRGUy*\ GRGDM
%XGRZD PRGXaX QDZLJDFML SRPL G]\ SROQRPINWYU\FK WHUHQYZ &
6NU\SW VI\PXOXM F\ SUJHPLHV]F]DQLH §R QUPK]IDHIRUS AN VIYU\ PRU]JF
UyZQLH* JRVWD& Z4 FIRODUGR|DBPEMWEIBRYDG]LU V]IHUV] D QHLY- ROBIY
GRGDWNRZ\ WU\E 3R MHJR Z\EUD®IXHDWWREWNP BORBIND UXQNFML KF
SRF] WHRNLHF @WDW\SQLH ZFLVQ *$PIaFLYADOW D UMDURRR QWP XRY W RG G
3R FKZLOL SURJUDP QDU\VXMHVQDR\ZBEQ AR QHWVIRWLSREHFQH Z\
F]I\P UR]SRF]QLH MHM DQLPRZDQLH
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7 6RE$QIDNOL]D L LPSOHPHQWDBDFMD DOJRU\WPYyZ RGQDM
G\ZDQLD FLH*NL GRJ]IDDAKRYRIADIQLOG DA NR
Z\FKLQ*\QLHUVND SUDFD G\SORPRZD :URFADZVND :\*V]D
6]NRabD ,QIRUPDW\NL 6WRVRZDQHM :URFaDZz

$OJRU\WP\ L VWUZXZNWDWB GDQ\FK
KWWS KHFWRU WX NLHOFH SO SUJHGPLRW\ DLVG Z\N $L6'B
Z SGI GRVW SQ\ Z LQWHUQHFLH >GRVW S @

=H]ZDOD VL QD NRWDOLYES@HPHQWDFMD

DOJRU\WPyZ RGQDMG\ZDMVWR VRZAD'QLD GR

Z JUDFK SU]JHJOQ®DUMNRZOMK FK OLFHQFML &UHDWLYH

&RPPRQV 8]QDQLH DXWRUVWZD JODQHM UyZQLH* MDNR

&& %< GRVW SQHM SRG DGUHVHP KWWSV FUHDWLYHFRP

PRQV RUJ OLFHQVHV E\ SO OXE LQQHM ZHUVML M ]\NRZHM WHM
OLFHQFML OXE NWYUHMNROZLHN Sy(QLHMV]HM ZHUVML WHM OLFHQF
RSXEOLNRZDQHM SU]JH] RUJDQL]DFM &UHDWLYH &RPPRQV
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7HVWRZDQLH X*\WHF]QR FL RSURJUDPRZDQLD GR QDXNL M
PRELOQHM 6SHDN /DWLQ /HDUQ /DWLQ /DQJXD.

S8VDELOLW\ WHVWLQJ RI VRIWZDUH IRU OHDUQLQJ FODVVLFDO «
/IDWLQ /HDUQ /DWLQ /DQJXDJH 2IALQH

-DNXE =FE, &hd Rogowska-Wandowicz

STRESZCZENIE: & HOHP DUW\NX4aX MHVW SUJHGVWDZLHQLH J]QDF]HQLD MD
GOD RSURJUDPRZDQLD Vax* FHJR GR QDXNL M J\NyZ NODV\F]Q\FK D W
SRMDZLDU L LFK (UyGH&a -DNR SU]J\N&GBEBDHNRMAXEAD/BSOQNDMMID VE | |
X*\WHF]QR FL SUIJHSURZDG]RQR QD DSOLNDFML Z ZHUVML Z EU\W

/ILWH ] VIVWHPHP $QGURLG Z ZHUVML 2SURJUDPRZDQLH WHVWEF
NRZDQLD =DREVHUZRZDQR SRMDZLDQLH VL LVWRWQ\FK GHIHNWyZ Z
ZV]\VWNLP QLHSUDZLG&ARZHM Z\PRZ\ Z\UD]yZ EUDNX GHNODURZI
PDWX RGWZDU]DQLD QDJUD LVWRWQLH XWUXGQLDM FHJR QDXN C

QLHF]\WHOQ\FK NDWHJRULL Z NWyU\FK Z\VW SXM GDQH VaRZbB =D
ZDQLD VIQWH]DWRUD L WUDQVODWRUD PLPR VADEHJR UR]ZLQL FLD W\
SUDZGRSRGREQLH QLH SU]JHV]aD WH* WHVWyZ X*\WHF]J]QR FL .RQWURC(
RSURJUDPRZDQLD RND]XM VL QLH]JE GQH %H] QLFK QLH PR*H RQR
GRW\F] HIHNW\ZQR FL L VDW\VIDNFML ] X*\WNRZDQLD QLH MHVW WH*

ABSTRACT: 7KH DLP Rl WKLV DUWLFOH LV WR SUHVHQW WKH LPSRUWDQF
GHVLJQHG IRU OHDUQLQJ FODVVLFDO ODQJXDJHV DV ZHOO DV WR SR
PRELOH DSSOLFDWLRQ 6SHDN /DWLQ /HDUQ /DWLQ /DQJXDJH 21ALQH 2
RQ WKH DSS YHUVLRQ LQ WKH %ULWLVK (QJOLVK ODQJXDJH YHL
VIVWHP LQ YHUVLRQ 7KH VRIWZDUH ZDV WHVWHG LQ WHUPV RI |
KDYH EHHQ REVHUYHG LQ NH\ DUHDV RI WKH DSSOLFDWLRQ 7KH GHIH

ODFN Rl FODLPHG GLIIHUHQWLDWLRQ EHWZHHQ QRWDWLRQ DQG SUF
LPSHGLQJ OHDUQLQJ LQFRUUHFW DQG LQFRQVLVWHQW WUDQVODW
W ZDV QRWHG WKDW D VLIQL:;FDQW SURSRUWLRQ RI WKH GHIHFWV D
GHYHORSPHQW RI WKHVH WHFKQRORJLHYV LQ WKH FRQWH[W Rl FODVVI
WHVWLQJ HLWKHU +XPDQ FRQWURO DQG TXDOLW\ YHUL;FDWLRQ RI V
PHHW WKH DYHUDJH XVHU V UHTXLUHPHQWY UHJDUGLQJ WKH HIIHFWL
FDQW HGXFDWLRQDO EHQH¢WYV

6a2:$ ./8&=2:( QDXND M J\ND REFHJR M ]J\N 4aDFL VNL WHVW\ X*\WH
MDNR FL

KEYWORDS: ODQJXDJH OHDUQLQJ /DWLQ ODQJXDJH XVDELOLW\ WHVWLC

1. Wprowadzenie

-HGQ\P ] F]\QQLNYZ GHF\GXM F\FK RU$ B4R G F-RADO QR ]I F]Q SRSXO|
QDXNL M ]J\NyZ REF\FK MHVW VNXWHMBRQEZ \NR QL MWD\IOQNPEMH GR FH
QDU] G]JL HGXNDF\MQ\FK =D VSUDBRERZV]MHRICQMRPS\OBWNDRMLFK WDNLF
FRUD] ZL NV] URO Z W\P SURFHVBRERERUIFRGZWRG{DRASURXL]OHW D*
JUDPRZDQLH 2EHFQLH ]H Z]JO GXBIBSR\WREQGRVGWR SORNL DOH Z\NRI

8QLZHUV\WHW :URFaDZVNL :URF4DZ H PDLO MDNXE JEDG]NL#XZU HGX SO 25&,'
8QLZHUV\WHW :URFaDZVNL :URF4DZ H PDLO DQQD URJRZVND ZDQGRZLF]#XZU HGX SO 2t
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MDN VARZQLNL3FI\DWMQRIVPHD WRED O R PRYWNTDAYEM NRPSRQHQWYZ G]LHG
*H ]DDZDQVRZDQH SURJUDP\ QD MLN RS @IDRWUDP GYMHD NMRQDAMYRIZDQLD P
L PRELOQH SR]ZDODM QLH JRU]WNM M ISR WAU B GRIMWIRHH NPRHWZRIG\V D F M L
UHDOL]RZDiU ]AR*RQH FHOH XPR*GREUMM]DMK&R E2A\ZDDRQDHXRG Z\FKRZ
M F\ VSRVYE XVSUDZQLDU SU]\VYDWIDEHGHNUXJDRDRVM JONBK L VAYy-ZHN
WH* Z\NRUJ\WW\ZDQH ] SRZRG]HQ LWPDGRWHS HENDIIL VI PFRPKK]\FLHO 2
]JDVWRVRZD WDNLFK MDN NV]WRAFKQUBNVSRD2AQ\R AMLUSQLMJLEP XP

Z NRQWHN FLH’DNDGHPLFNLP OH(i FKRUE\ Z SROVNLFK SRZLH FLD
= FJDVHP QLHNWyU]\ ]DF] OL ]DXZD
QHJR SRGHM FLD -HGQ ] SLHUZzZV]

1RZRFIHVQD QDXND abDFLQ\ E\aD XWZRU]JRQD Z :LHONLHM %U\\

+HQU\IHIR 'HQKDPD 5RXVH{D PHYV
5yZQROHJOH GR RSLV\ZDQHM UH@LRLQ_}(FR}}/ILP RIREGRHMs U\ F

WRF]J\ VL SURFHV J[PLDQ Z G\GDNW) WHY WD SR GYREY UD] X \wi
VIFJHJYyOQLH Z REV]DU]JH &4DFLQ\ KH]_HI%IQUW%H \ WD Qo U HIH W
VSHF\¢F]QD WUDG\FMD QDXF]DQLJ3+ ﬁARLE LPS@HW&ZCD%E?OU#R SUR
ODWD QLH GRSXVIF]D&D RVL JQL (EQRBRATH VRN M IO WR QSRR o /R
WAINL M ]\NyZ *\Z\FK GR VDOL ViNRQ H M phol W@HB\J\W\%%NW\F]QH :
NLHM 'RSLHUR RG QLHGDZQD Z yEyO RBYE 1 R\ WD s ¢ ]LHQLRZHP
VNLHJR ZJUDVWD ]DLQWHUHVRZDBQLHEPpBERYRADG\@OKGIPRLEDM i

LQQV\PL QL* PHWRGD JUDPDW\FIQRy Wa X AP RS B2 vVINROMNLD SRGHME
WUXM FD VL QD Z\NV]WDaFHQLXN& pB@H RDIF M 2\ MO\RYIREHL vNLP
ZVI\WWNLP XPLHM WQR FL F]\WDQ NVIWYR U P VRN VWYZ R
JUR]XPLHQLD VARZD SLVDQHIR sgg?qz%‘]_mséwk ﬂﬁgagugwMPRZDQD
PHDQGU\ VNRPSOLNRZDQ\FK ]DJ \BIRWKzD URINZLW
NWyUH QDOH*\ RSDQRZDi SDPL S Ui U;LZZPRMX WHFKQF
NRQWDNWHP ] DXWHQW\F]Q\P WHW\bVMtIIE] ,\prq_@H% HWW2¥BPol 7LD
FIHQLH QD M J\N RMF]\VW\ 3UJHNERG §é\ikﬂb§ AF1RW% 25@DM 0D !

vS HA

M
JORWWRG\GDNW\NyZ ]DVDGQLF}R P
QLDM F\ DNZL]\FM REBILMNAD QH M PHS/E HLP WY VP ZEPP oL HM |

ZL F URO NOXF]RZ 7DNL VSRVyE Q@ HRE

Z E\4 SUDNW\NRZDQ\ UyZQLH* F§,ﬁe>@>¢5 ] OX FK WOQIFK.
K

o GNL NWYUH SUR
MHGQDN ZREHF MHJR RJUDQLF]RQ)Wé\/I V.N @5]@5 §[5QVC§/\L|FpSEQ REIR ‘
H
H

UR
H%HW]FE&'*% NDF\MQ\P |\
y

—

]DF] WR Z\SUDFRZ\ZDuU LQQH SRG}#{%EF\IZ[E) @Ij.deCEﬁ Vi LHFL PD PL
GR Z\NV]WDAFHQLD Z RVREDFK XKJRFYRiH Yk t\@l,qu;qu@DXF]\FLHOD
VSUDZQR FL UHFHSW\ZQ\FK FI\WRRLD, L WaXFKP QLR RHDYDPRG]LH
GZYyFK SURGXNW\ZQ\FK PyZLHQLDok SLYV QLD 7R QRX6 P QUXZDGIHGLH
M I\NyZ *\Z\FK EDUG]R F] VWR VWRMXMH P/ 5 u§R L BM Wy RPEL O\ ] Uy
QLNDFFR@RXQLFDWLYHZDEWYRPFKGP S14d GX OD 7z VNLH [DLQWHUHVR:
VL QDFLVN QD NRPXQLNDFM XF]%I*ps% |v|_|]J\ QR 2 VSRWNLE
. W\P PLHMVFX ZDUWR GRGDi *HyQD¥HDQKNTIHRE gu}?ﬁ]w 7 MHG
ZLHNL RGE\ZD&R VL Z ZDUXQND UL,_PEﬁWVi/IFQ_UI}/hb REFMBFLQLH FRL
WDND V\WXDFMD PLDA&D PLHMVFHV\,@LP{']*mG $UEHARF R R EKHIWID NLEK M
QLRZ\P NLHG\ PLD4D RQD VLOQ- SRR fMs M5 R NDLURLREIQPHR\FML M J\N
GRZHJR RUD] JAYyZQHJR M ]\ND Z\ ’@,@BZI-H_FH@ YINRAPEEZDOHM SUJH]
3y(QLHM MHGQDN ]DF] WR WUDNJE-Q/PR'GRRJ%JD@]ISW-\@?QFBW%gPDF]HQLR

:J SUJHJO GX L SRG]LD&X ]DSURSRQRZDQHBEWD \E I REWKHDBEE )$ YRYRIQRPSIXQGDUDPHZRUN IRU
ORELOH $SS CULSHDWIFARQ V Qu \% +
( 5XVPDQ 6 7HUQ(DHID\06HBRE&WDQJIXDJH /HDUQLQJ DQG $GXOW ,QYROYHPHQW LQ D 5HDO :F

*RHV 6KRSSLQJ" OREGRFDVDIPRIQDO 7THFKQRORJ\ B6RFLHW\’ QU \Y +
& & /LQ * = /LXHYHORB@HQW DQG 8VDELOLW\ 7HVW RI DQ H /HDUQLQJ 7RRO IRU (QJLQHHUL
A(GXFDWLRQDO 7THFKQRORJ\ B6RFLHW\’ QU \Y +

+DQQD .RPRURZVND SR UyG QLHSR* GDQ\FK VNXWNyZ QDGX*\ZDQLD SU]H] QDXF]\FLHOL W&XPLC
XF]QLD WDN MDNE\ E\a GRVARZQ\P WAXPDF]JHQLHP | M ]\ND SROVNLHJR" RUD] A]ZROQLRQH WHP

I[UDJPHQW\ OHNFML WRF] VL Z M ]\WKWSRRONBDLE®D X-F]DRRRURIANVNYE REFNPKE\MQD :DUV]DZD v
+LVWRUL QDXF]DQLD 4DFLQ\ + ] XZ]JO GQLHQLHP REHFQR FL NRPXQLNDFML Z M ]\NX GRFHOR
JRE . 2FKPDX¥]DQLH 4DFLQ\ ,PPHUAMDNA]\REFBIPDWINROH’ QU VvV %

0 /RFK )\zZD 4&DFLQD 2 PL G]\ SUDZG D PLWHP =DU\V KLVWRULRDUWDDPGQLHQUD A/BZQJXDJH DQ

,ELGHP

1D SU]J\NAaDG RUJDQL]RZDQD Z 3R]QDQLX 6FKROD $HVWLYD 3RVQDQLHQVLVY 3RGREQH SU]JHGYV
1RYXP DPHU\ND VND 3DLGHLD F]\ 8QLYHUVLW\ RI .HQWXFN\
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VNXWNRZD&a FRUD] ZL NV]\P |[DSRWRI|HEREAPWRIDFORWDRRBRGR U RJYyOQ
FIHVQH QDU] G]LD XPR*OLZLDM FHY RZADMODL HERV RV gl ] FKEFRMIERLER]QD i
aDFLQ\ ,FK VNXWHF]QR U QLH ]DOKRVVMEQUDWZ¢MA]BMYEEHVRRZQLFWZEL
IDVWRVRZDQLD QDMQRZV]\FK WHFFRQRABELIQ\ ZVSYyaF]JHVQHM :\UD]\ V
NDWHJRULL WHPDW\F]Q\FK L JUDP
ZDQLX PDM VSU]\MDi GRGDQH GR Q

8*\WHF]QR DXGLR 3URJUDP RIHUXMH WH* NLON
'DUXQNLHP HIHNW\ZQR FL RSURJ ﬁ%&'ﬁﬂfg%%'&é@eggx §I55|;g)lf\l\|/\['
Z\PRJyZ GRW\F] F\FK X*\VV)(—M:E}QE\’O
6DP WHUPLQ MHVW F] VW\RHXJ\N—F{S\H ]G
8: FJ]\OL ] RJyaHP ZUD*H MDNL

QLNX GDQ\ SURJUDP %H]ZWSLH
Z 8; R]QDF]D MHGQDN U]JHF] Z *V]G 2

.62 Z\RGU EQLD WU]\ DVSHNW\
SUJH] X*\WNRZQLND |DPLHUJRQHJ
W\ZQR i L VDW\VIDNFM BJHRIGOMW, Lf_R']
\

LHQLH :\GDZD&RE\ VL °

% \ NF\MQU%GRS
E \ERUX M
LH ]DSL

&@ d%? l{? DFK NW
" NV]DM
GRZDQLHP

: LF]QH

L WDN E G]JLHP\' M UR]XPLHU QD S
X*\WHF]QR FL GRW\ND V]F]HJyOQ

Z\QLND ]DSHZQH ] QDJPLQQHJIR P
VIHQLD QD QLH URJZL ]D ] XU] G]é—|U

Z W\P JDNUHVLH V X]QDZDQH ]D *

(S) XNL M
E GQ\ 2
,QLH E G ¢
] SRZRGX NWYyUHJR X*\WNRZQLF\ X

VFQ(% \O FH D
; a\ZDM OQH
] GDOHJR SURMHIRPXRG]DMX QLHERV WNLL'\;'\' ) 2hLHp

X]QDZDQH ]D MHGHQ J4ayZQ\FK -SUREOHPYZ RGSRZLHG]LDO
Q\FK ]D QLHGRVWDWHF]QH Z\NRUJ\WW\ZDQLH SRWHQFMDAaX
QDU] G]L F\IURZ\FK SRGPAYBIVF]QBXNRSUR

JUDPRZDQLD VWDM FHJR VL FRUD] F] FLHM LVWRWQ SRPRF
QDXNRZ F]\ ZU F] MHG\Q\P QDU] G]JLHP HGXNDF\MQ\P

]JDF]\QD VL ZL F VWDZDi MHGQ\P ] DVSHNWyZ NWyUH Z\PD

JDM U]JHWHOQHM ZDOLGDFML ]JH VWURQ\ VSHFMDOLVWYZ ]DMPXM F\FK
VL 4% 'HIHNW\ Z W\P REV]DU]H-PRJ ZS&4\zZDi QD EXGR

ZDQLH J4\FK QDZ\NyZ ZSURZIEG]BU X*\WNRZQLND Z

D QDZHW QLZHF]\i VXNFHV HGXNDF\MQ\ -HVW WR V]F]HJyOQLH
LVWRWQH Z SUJ\SDGNX M ]\NyZ NODV\F]Q\FK SRQLHZD*
HIHNW\ UR]ZRMX WHFKQRORJLL QLH GRVL JQ &4\ LFK Z UyZQ\P
VWRSQLX FR M ]\NyZ QRZR*\WQAFK 3RQLHZD* RSURJUDPR
ZDQLH GR LFK QDXNL E G]JLH VL SRMDZLD# FRUD] F] FLHM
ZDUWR SU]J\MU]JHU VL SRWHQFMDOQ\P GHIHNWRP MDNLH PRJ

Z QLP Z\VW SRZDU RHE|BJRVR@HDZ\QILBPM  3yj\NnaD6 SUREOHPYZ JH ]QDNDPL
L MDN ]DSRELHJDUO LP Z SUJ\V]aR FL

-DN ZVND]DQR DSOLNDFMD MHVW VN

. ' DZLGARZH EUJPLHQLH Z\L
6SHDN /DWLQ = DQDOL]D X \Vgﬁ]lﬁ%@ﬁ% QLX WZyUFyZ SURJUDP Pl

EDGDQLDFK Z\NoFSWDWWDRYLQ /HPARY Np aDELQ\ FR Va\FKD
/IDQIXDJH 21ALQH Z ZH&R\M\&IX*\P\Ja\kmgerI\/IH' HQHW*W‘\QH UBLXYWH)
EU\W\MVN ZHUVM M ]\NRZ ]H 7196t WWHRA%[}’SPDW\A\@ é RNUH C
UR]SRZV]HFKQLHQLH $SOLNDFMD YRVYWDHULRZEPHNY R(% E) (535“'\"
XU] GJHQLX +XDZHL ODWH /LWI—Y RRFWHRHPW D 3
Z ZHUVML 3URJUDP MDN zv éXVMQ\AM'HPFW ]Dﬁ?lﬁ? ﬁr?ﬁM' F\ VDP
VL RELHF\ZDU EDUG]R ZLHOH QLRMNR4DH QPRPREVWDZLH Ea GQ

MHVW RQ MHGQDN RVDG]RQ\ FDaN\’%Ql}'#":@WW R0 L%B REHRQHM

62 ( (UJRQRPLFV RI +XPDQ 6\WWHP ,QWHUDFWLRQ = 3DUW +XPDQ &HQWUHG 'H!
+ +RHKOH 9 (ORIEXNIHN$SKOLFDWLRQ 8VDELOLW\ &RQFHSWAOD® UPODMLVRIQUDO'G , Q VW X PHQW "H )
* OHV¢Q * *KLQHD 7 *U{(Q®DQFHG $2DQLIW\ Rl ( /HDUQLQJA{GRSWR R QIO +1H RKEFK®RRIOV 6RF
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#UH-UX OH XV JJRGQLH ] GZLHPD]paMDIG PRV WS RRY[BIHIIHP SRRL G]
G\ W Ra® Jo®oraz wymawianient SUJdjako &) FLVNX RGWZDU]DQLD QDJUDQLD D |
QLHKIDE\QWH]DWRU RGF]\WXMH MHGRBNHMHBIOBRNRI\NTOB U¥*Q\FK Vay
OH XV FR RGSRZLDGD ORJLFH NWwHU XNUFWM]M JIN LB \Z SRUMNUFHEQ\ Q
c SUJdjgkok EUDN G\V\IWRQJyZ 3RQDGWRVDSRENDPMBDFK =DVWRVRZ
QLH VSHaQLD ]DPLHU]JRQHJR |DGCGBOKRREA SFOMINDFRIDSRIEDEDQLA 1H VW
]DUYZQR ]DSLVX MDN L EU]JPLHADPM A UPHYVMV\ZRER ZORLSWUWRFHY ]DSC
LGHQW\F]Q\FK IRUP PLPR GHNODERWNR]\RZLEFB] YR INYGUMIEKX QL* GZ
ZSURZDG]D X*\WNRZQLNyZ Z Ea MHERONHERRU Y XOIHUXAMDFIHIJR WR L
LFK JELH*QR U SRGF]DV JG\ Z ZLHOXQBEMMWSP B NREK M Q4 "HIHNW
MHVW -DNR SUJ\NabDG PR*H SRV@Q{HUIQLYBBRMLI®WNMRYMFLH X*\WHF]
QLAMHUXQ@HXWRZLH UHVW\WXRZIOREOM *BBHAWM BHHIXW\ZQR & D MX* C
Z NR FLHEQUIM O\H XV QD ]JPQLHMV]RQ VDW\VIDNFM X*\W]
QD WR XZDJ ]Z4DV]F]D *H Z WHV

]Z\NOH Z\NRQXMH VL Z NRQWHN FLI

D UJDG]JLHM EDGD VL VXELHNW\ZQH

] FIDVHP LQWHUDNFML FKRU UyZQLt

1DVW SQD NDWHJRULD GHIHNWYZ R \

]DJDGQLHQLD WAXPDEHHRPLHP Z\UD]y

5\V 3U]\N4ADG EUDNX UR]Uy*QLHQLP]]DéL]VblL}ZWFi%{\VWDéD SUJHAR*RQD Q

XV 3RMDZLD VL P

=DVWRVRZDQLH VVQWHI]DWRUD ] ]Fﬁcz&\ﬁﬁ\}_lﬂgw[)é)l& DQ\ MDI
SUJ\M W\FK Z SRGREQ\FK SURJULR, \FFKLFQWE RIPREML N\ O\D\P 7v 0 E B1ELHO
NRUJ\WWDM F\FK ] OHNWRUyZ ]ZaD¥ OVWRV)&I\{IJIﬁ,\ M UNYyZ G
LQQHJR M ]J\ND QL* WHQ NWyUHJgRP j(LF|_]|\61VI|'Q§ W o SRGD
WR ZEUHZ SRGVWDZRZHPX FHORZb| Ry LB%M§W¢}E/%M VWG RZZISU]\S[
- W\P Z\SDGNX QLH PR*H RQ JRVWHY)] SRROLED IO 1SR
NDOQLH REQL*DM F HIHNW\ZQR ip Rg MM%WW?LQ'FDEH%H ROLFIQLN

ZL FLH Z SUJ\SDGNX 4DFLQ\ QLH IQ, H@F@ \(,lwg,@{ \%ﬁz\ﬁ RV O SR
QDWLYH VSMBEBDNZRVYE ]QDM F\{K My VWUR \ F\QQHM
Z\WWDUF]DM F\P GR SUDZLGARZHJR R DFQ]L[ﬂgV[ﬁw@lj}Wé( RRELND
W\OH GX*R *H RRBLXQWDAVMDQRZLADE\ *DGQ

N&RSRW X

‘LHOH GHIHNWyZ PR*QD ]DREVHUZRZDiU WDN*H Z SRPRFQL

FI\P GOD QDXNL Z\PRZ\ REV]DU]JH GRW\F] F\P QDJUD

3RV]F]HJYOQH Z\UD]\ Z DSOLNDFML V ]DPLHV]F]JRQH Z RVRE

Q\FK NDWH JR&R ORKUMEHM HF VBRG] D V

RGVAXFKLZDQLD OLVW\ VayZ ] GDQHM VHNFML SR NOLNQL FLX
SODAWRSSRQRZQLH SOD\ DSOLNDFMD RGWZDU]D ZV]\VWNLH

Z\UD]\ ] QLHM RG SRF] WNX 7¥SRZ\ X*\WNRZQLN RF]H

NLZDAE\ W\PF]DVHP UR]SRF] FED RG RVWDWQLHJR ]D]QD

FIRQHJR HOHPHQWX NWyU\ FKFLDAE\ XWUZDOLU 'OD RVRE\
]JPXVIRQHM GR FIHNDQLD D* DSOLNDFMD GRMG]LH ] SRZURWHP

RG SRF] WNX GR ZVND]DQHJR PLHMVFD XVWHUND WD VNXWNXMH
VWUDW F]DVX Z\ZRaXM F JQLHFLHUSQLZBHRN4bcEUNRKRRALEERILFRQ\FK
RG QRZD ZV]\VWNLFK QDJUD ] NDWHJRULL MHVW EH]FHORZH

MH OL ]DZLHUD RQD Z ZL NV]R FLLIZNMDHGM ¥4 FS BQREPRMHFIHQL X- Z\Q L
,GHQW\F]QD XVWHUN I SRADWY AYE BGIBAX ¥XM [\NX ] NWyUHJR GRNRQXM
M FHJR W\ONR QD FDa SOD\OLWW V NARHV EEARER\QLD AYDI *] BUWHY BQIRY [ RV W\W

'UD] ] UR]V]JHU]DQLHP VL UJ\PVNLHJR LPSHULXP SRZL NV]D& VL REV]DU QD NWyU\P X*\ZDQR
SRGOHJDA4D UR]JPDLW\P SURFHVRP IRQHW\F]Q\P FR GRSURZDG]L4R GR SRZVWDQLD WDN ]ZDQ\Fk
Z\PRZ\ 4DFLQ\ ] FIDVyZ Sy(QHM VWDUR*\WQR FL ]DQLN LORF]DVX PRQRIWRQJL]DFMD L SR]JRVW
&]\WDQLH WHNVWYZ VWDUR*\WQ\FK Z\PRZ QLH]JRGQ ] W NWyU SRVAaXJLZDOL VL DXWRU]J\ DQ
XWZRUyZ SRHW\FNLFK GODWHJR SRGHMPXMH VL Z\VLANL RGWZRUJHQLD GDZQHM IRQHW\NL M ]
2EHFQLH FRUD] ZL FHM RVYyE SRVAaXJXMH VL Z\PRZ UHVW\WXRZDQ :RSPOQUWH N) B LHHNR GV WO & NF )
VWDQGDUGHP SRIRVWDMH Z\PRZD ZARVND

$ . 7UDSS 1 %DFNKDXOWHBYXKRPDVREMMFWLYHO\ H{SHULHQFHG WLPH LQ XMD/EHOQWWDRGDX
RI +XPDQ &RPSXWHU 6WXGLHV’ QU v
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FI\ Z\EUJH*H =RVWDaR RQR QD WBNVW QPGIHARORQNDMIONRVWHW\ *LC
ULSD ZL F Z GUXJLP JQDF]JHQLX QPXRR MH\NR @QWHNVWH PLHU WDNLF
+ REUD]JHN ] EDQNLHP £ ZVND]XMHX*HVHERG LB RX R/ X\R RIGHJERIH. HP EH]
BRGREQLHEZFWEOR DQJLHOVNX SOHF\ZOREi NDHAUXOHSU]JHNUH ODM HIHI
+ GR W\aX SU]HWeétx P B RIRRR M MRGEDHDR /PRWMOZLDM VL UyZQLH* S
VHQVLH SRGF]DV JG\ JUD{ND SXWIWBUYVMWID RO \F] KiHFRUWD&ORU] GNRZL
1LHNWyUH ] Z\UD]yZ SRMDZLDM NDOWHRJIRUHLVWR\LEMXFHNM ¥1\ GDQHJIF
QLHSUDZLGARZHM IRUPLH JUDPDW\BIQMIMDFML RGSRZLHGQL ] QLFK
3LHUZV]\ URG]DM XVWKQEI RBRW GDMWREG] QD VLHELH J]QDF]JHQLRZR
]JDPLIYRWLY GRAEY WNXM F\ XF]H- ERH EWIQPL R HG|R R GDIRRIGMP MME [ HQ L
VNRZDi *H PD GR F]\QLHQLD ]H Uf&REHPG QPR R BVWVHRIB IRRI®VDPL W
GUXJLHM GHNOLQDFML Z URG]DMRG]PDNPR*HDNBURJRIODB WUXGQR
Z JHQHWLYLH QD L SRGF]DV JG\ MHGZHOSHHQy RGPI\NHDHDDWENLH" 2
RQR JJRGQLH ] UHJX4ADPL GHNOL QDG MIIR QW H NP\DWNXR RHZANQ DNV SLHU Z V]t
JRURRQD R]JQDF]JHQLH 64R FD QLHJYKXQN\FINRERAUR D EDIRFHN RIWHM RV
'UXJL URG]DM GHIHNWX REHMP X-MK) ZHWD [} BRIED 2D IDH ZSQLAHAAD QD FKR
FLZ\P SUJ]\SDGNX F]\ MDNR LQQGDRARBYPRZRGREQSHAK\ QLHLQWXLF\MQ
NAaDGX NBRQREBLRUWKGRBDWIRRDUGX*R 3RQDGWR SRMHG\QF]H NDWHJ
nng RGGDQRHFIROMPGRIVBA AHNRQRPUFHR WR JAyZQBEH IMHNEBILH ]QDMC
aneRHFRQRPIDWHP MDNR SU]J\PLRWQ lyiNa X PIOFA RORWBHARKIR ZQLN QLH P
]DPLDVW MDNR UJHF]JRZQLN Z QRPLIQOPALMULHSU]HG LFK Z\EUDQLHP 0>
1LH VWDQRZL WR GX*HJR NaRSRWX QWY RYME] FR. RO NGRMER ZD K QLR ¢
]JDDZDQVRZDQ\FK SRQLHZD* L WOMNMAIADWIRFLE SEDMBHLISUREOHP\ (
RGJDGQ i Za4D FLZ IRUP DOH GXBP\SRFJQRNKIMRISERJIJRR*HRZDQLD DO
WR E\i0 FR QDMPQLHM P\O FH D ] SHZORW\EFRQLKW DX GQWDVRIHDNANM ] MHJIF
&] U VayZ JRVWDA&D WH* SUJHWAXPDF]RQD QLHGRNA&ADGQLH *# WDN
MHY¥DRIGGDQ\RM XA ZL F QLH ASLHQL G]H’

D APRQHW ~ + PHWRQLPLF]QLH SRGOREGWKHPREIDHLRORPLQDWLYXV

DOH DFFXVDWLYXV 1D PDUJLQHVLH WHM NDWHJRULL PR*QD WDN*H
ZVND]Di SUREOHP Z SRVWDFL EUDI‘R)E"SE‘?N%RMVI] a i N WyAREK QD G

Z\UD]yZ £ ROBNVAVIRDWFWR UL L X*\WHFJ[EEHBN @DRH VL SURJ-UDPF
QRZDQ\P SRWHQFMDAHP 3U]\M FLH

GOD M J\ND ZARVNLHJR Z GRGDWN:
ZDQHM MDNR LGHQW\F]QD ] ]DSLVHI
E4a GQH WaxPDF]JHQLD F]\ ZU F] LFK
QD EDUG]R RJUDQLF]JRQ X*\WHF]QR
XVWHUHN WDN JQDF] FHM ZDJL Z\QLN
5\V 3UJ]\N4&DG EUDNXM FHJR Wa¥XRZAOQQD» VIOQOWH]DWRUD L WUDQVOD
NRQVHNZHQFML %\t PR*H QLH E\aR
6N G Z\QLNDM WHJIR URG]DMX GHIHINW\'aBSARNBZEMDONRIURNVANIL\SDGN
] WUDQVODWRUD QDMSUDZGRSRGREEHNR GRR IO WU MOM B YAV FRZ R *
GRZRG]L WHJR ZADVQRU F]QD SUYEDGCSX]WWAKK RODPDHWELO\FKWWHMWRD QR ZL ]
X*\FLHP Z\UD]yZ |JDPLHV]F]JRQ\FK 2ZMRSOYWRMVIAD ORHSBMPRG®D SU]J\V]aRrR
QLH QD FDa\P NRUSXVLH Z\UD]yZ QLFK NGHNRWWDR ZQ ERGINRIZBQL\HENZD U
LOGXNF\MQH :VND]XM QD WR WENSH EBDDWXHMV EVWY ORZIDQ NIV YRIFHUR I U
QLH IXQNFMRQRZD4&4\ SLHUZRWQLRHF KDFLBJIHPL [POMWMWEBN R DQIHK QDU
Z WUDQVODWRUDFK QDWRPLDVWEGDGYR MR*RQRERSPRFHVESURKL ]DQH
SDGERXRNVRRREUABE\ WRVEEHQOD-ALRSBUDBFML QD M J\NX PRZ\ 7DP -JG]LI
ODa\P VARZQLNLHP SRIOG/INR:EDRILPAPNINNRZD SRSUDZQR G ZFL * RND]XN
2SURJUDPRZDQLH GR SUJHNADGX]B]JVWURXR]DEGALPDRUVUQRZ\NRQ\ZD Q!
ZHPX SU]JHV]a4\ QDG]Z\FIDMQ SU]JHWWDPOYH RBUJAH FRVMR IHUEKW XDOQH GHI
REHFQLH F] VWR J[XSH4QLH SUJYZRLWH SUJHN&aDG\ Z\VWDUF]D
M FH GR FHOyZ DPDWRUVNLFK 1LH GRW\F]\ WR MHGQDN M ]J\NyZ
VWDUR*\WQ\FK Z SU]J\SDGNX NWyU\FK PD RQR ZLHORNURWQLH
PQLHMV]H J]DVRE\ SRWU]JHEQH GR SURFHVX PDV]\QRZHJR
XFIJHQLD VL SU]JH] FR MDNR U0 LFK F\IURZHJR WAXPDF]HQLD

0D&\ VARZQLN SROWNER ADEQ@NRE]XN :\GDZQLFWZR 1DXNRZH 3:1 :DUV]DZD \%
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%LEOLRJUD¢D SO OXE LQQHM ZHUVML M ]J\NRZHM
ZLHN Sy(QLHMV]HM ZHUVML WHM OL

+ +RHKOH 9 ORIBINDHVFHSSAOLFDWRRID &Y PFAMP LWYHDWLYH &RPPRQV
&RQFHSWXDOL]DWLRQ DQG ,AUYWUXPHQW 'HYHORSPHQW

4XDUWHUO\" QU \Y, +

,62 ( (UIJRQRPLFV RI +XPDQ 6\VWHP
, QWHUDFWLRQ 3DUW +XPDQ &HQWUHG 'HVLJQ IRU QWHUDF
WLYH 6\VWHPV

.RPRURZ\WMMWRG\ND QDXF]DQLD M ]\NyZ REF\FK
JUDVIND (GXNDF\MQD :DUV]DZD

/LQ & & /LX * =HYMH®RBPHQW DQG 8VDEL
OLW\ 7HVW RI DQ H /HDUQLQJ 7RRO IRU (QJLQHHULQJ *UDGXDWHV
WR 'HYHORS $FDGHPLF :H{G®WRDWLR QROOLVK
7HFKQRORJ\ B6RFLHW\’ QU V +

/IRFK)AZD abFRRB]\ SUDZG D PLWHP =DU\V
KLVWRULL ]DADEQRIXHDQAHDDQG /LWHUDU\ 6WXGLHV RI
:DUVDZ’ QU \% *

Oba\ VARZQLN SROVHW® ADFLLQKILF]XN
\GDZQLFWZR 1DXNRZH 3:1 :DUV]DZD

OHV:Q * *KLQHD * *U{Q@KDQFHG +ZDQJ
$JLOLW\ Rl ( /HDUQLQJ $GRSIWGRBEDLQ +LJK 6FKRROV
WLRQDO 7HFKQRORJ\ BRFLHW\" QU V +

2FKPDQ@DXF]DQLH 4DFLQ\ ,PPHUVMD F]\ JUDPD
tyka" A- ]J\NL REFH Z VINROH~ QU vV %

5RVHOO $sXMDWH RI WKH $SS $ 7D[RQRP\ DQG
JUDPHZRUN IRU (YDOXDWLQJ /DQJXDJH /HDUQLQJ ORELOH
$SSOLFDABIRMFR’ QU \Y, +

5XVPDQ ( 7HUQLHU (BUOGSHFKRQ ®
/IDQJXDJH /HDUQLQJ DQG $GXOW ,QYROYHPHQW LQ D 5HDO
'RUOG &RQWH[W 'HVLJQ DQG (YDOXDWLRQ RI WKH A(/(1$
*RHV 6KRSSLQJ OREGXHDWPRRQDO 7THFKQRORJ\
BRFLHW\" QU V. %

7UDSS $ . %DFNKDXV DHDNKRWPIDYFKNH 5
VXEMHFWLYHO\ H[SHULHQFHG WLPH LQ XVDELOLW\ DQG XVHU H[SH
ULHQFH WHVWRBQIWHHQDWLRQYDO -RXUQDO RI +XPDQ
&RPSXWHU 6WXGLHV’ QU VAR

=H]ZDOD VL QD ™NHRWRAMDRQHHXFYWHF]QR FL RSUR

JUDPRZDQLD GR QDXNL M J\NyZ NODV\F]Q\FK &DVH VWXG\
DSOLNDFML PRELOQHM 6SHDN /DWLQ /HDUQ /DWLQ /DQJXDJH
2IALQEQWXQNDFK OLFHQFML &UHDWLYH &RPPRQV 8]QDQLH
DXWRUVWZD ]JODQHM UyZQLH* MDNR && %< GRVW SQHM
SRG DGUHVHP KWWSV FUHDWLYHFRPPRQV RUJ OLFHQVHV E\
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:SURZDG]J]HQLH GR PRGHORZDQLD Z M J\NX 80/

 QWURGXFWLRQ WR 80/ PRGHOLQJ

Konrad Szynalskit 'DZLG 5y*D VNL

STRESZCZENIE: 80/ F]J\OL =XQL¢NRZDQ\ - ]\N ORGHORZDQLD V&X*\ GR ]DES
E\G UyZQLH* VWRVRZDQ\ Z FHOX JUD¢F]J]QHJR RSUDFRZDQLD OXE WZ
RZDQLH GLDJUDPyZ NWyUH SUJHGVWDZLDM Uy*QH SXQNW\ ZLG]JHQLD
Z LQQ\FK EUDQ*DFK SRQLHZD* SU]\ MHJR SRPRF\ PR*QD Z NRPIRUWRZ
abQLD -HGQ ] QDMZL NV]J\FK ]|DOHW WHJR M ]J\ND MHVW IDNW *H SR]Z
RVRE\ NWyUH VL QLP ]JDMPXM &R ZD*QH PR*H E\U RQ ]DSLV\ZDQ\ Z |
RUD] Z IRUPLH NRGX XNLHUXQNRZDQHJR QD SURJUDPLVWYyYZ

ABSTRACT: 80/ RU 8QL¢{¢HG ORGHOLQJ ODQJXDJH LV XVHG WR VDYH WKH \
GHYHORSPHQW RU VRIWZDUH GHYHORSPHQW | HW HDOQW RRARL @M VF R H B MH
1RZDGD\V 80/ LV DOVR XVHG LQ RWKHU LQGXVWULHY EHFDXVH LW DO
2QH RI WKH JUHDWHVW DGYDQWDJHV RI WKLY ODQJXDJH LV WKH IDFW
WKH SHRSOH ZKR GHDO ZLWK LW ,PSRUWDQWO\ LW FDQ EH VDYHG LC
IRUP RI FRGH WKDW LV DLPHG DW SURJUDPPHUYV

6a2:$ ./8&=2:( 80/ PRGHORZDQLH ]XQL¢{NRZDQ\ M ]\N PRGHORZDQLD

KEYWORDS: 80/ PRGHOLQJ XQLIHG PRGHOLQJ ODQJXDJH

1. Wprowadzenie

80/ F]\OL =XQL¢NRZDQ\ - ]\N ORIGHWREZDQDROSLDMRDPDFK ']JL NL WHP
JUD¢LF]Q\ M J\N Vax* F\ GR ZL]XDOR]RRDQMD QWSBRWAIRGQH OHG]HQL
ZDQLD NRQVWUXNFML L GRNXP HQAHANILL HOH RHQDF]R QZM] X \FHU H P
] WZRU]JHQLHP V\VWHPyZ BPRROPDMDRBEQIDAKYZ GLDJIJUDPyZ JAYZQ\FK RL
VWDQGDU\]DFM VSRVREX RSUDFRZ\ZD @L®LDUHNUIRMY Z XNVWWKKR XG LD JU
REHMPXM F\FK Uy*QRUDNLH REEHNW\ WDMWRPMSRRNQWYRFMWWXMWHKU ]4
PRZH F]\ VFKHPDW\ ED] GDQ\FK ZGUR*HQLD
+ GLDJUDP |[DFKRZDQLD GLDJUI

6DP M ]\N & F]\ Z VRELH QDMOHSV]H FH¥KFLDRPWD\WDVQY VWDQRZHM F
PRGHORZDQLD GDQ\FK GLDJUDP:]@LOBNYDAQFMLHUDNFML GLDJ
PRGHORZDQLD SU]JHS4\ZyZ GLDJUDPVBHUHDNAMKX VHNZHQFML NF
GDQ\FK
PRGHORZDQLD RELHNWRZHBR/ MQBOMHYWEMHNNWRZD SURJUDPRZ
]JDU] G]DQLD ]J4R*RQR FL NRRSRIQHQIVQLP ]DSLVDQH PRJ E\i S

M ]\NDPL SURJUDPRZDQLD :DUWR ]
3RF] WNRZR JayZQ\P SU]JH]QDF]HQXWHPREKRQ\, NR¥DQANIR80/ PR*QD SU
- ]\ND ORGHORZDQLD E\4aD EXGRZDzZVWIHPYH WHRDPDNO\HM ED]\ GDQ\F
Q\FK 2ND]D4R VL MHGQDN *H 80/U§HQWHEDAGRXEREWURRUPL QD SRG\
SUJHND]X LQIRUPDFML ZL F ]DF] WIR YRVIRURLHPRBNAUIUD:F]Q\ &R Z
VW\ZDi Z LQQ\FK G]JLHG]LQDFK W D IGILIK MDMy & PID@IN*S RRUGN| DY\HW B R BRHXQ L
QLNDFMD SU]JHP\V4 REURQQ\ L OFOMQ®ICA]) FURE@KPIX PIRGRRZHW ZR U]\ i
=D]Z\F]DM 80/ MHVW VWRVRZDQ\ ZUDRNXEZAW DB MS UM HFEKWDFMHM QDO
JUD(F]Q +* MHJR HOHPHQWRP SU]}SILVEQH ®L &P ERG HH JN WA H

:URFADZVND :\*V]D 6]NR4D ,QIRUPDW\NL 6WRVRZDQHM H PDLO NRQUDG V]\QDOVNL#JPDLO FRF
:URFADZVND :\*V]D 6]NR4D ,QIRUPDW\NL 6WRVRZDQHM H PDLO GUR]DQVNL#RXWORRN FRP 25
8QL,;HG ORGHOLBWMDSM XDIWH SZQ SO $UWI\NXO\ =DU]DG]DQLH SURMHNWDPL 8QL,HG ORGHOLQJ /
80/ KWWSV P OHV SO SO LQGH[ SKS 80/ GRVW SQ\ Z LQWHUQHFLH >GRVW S @

+ 1+

+ 1+
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FMH Z NODVLH %
6WDQGDUG\ M J\ND 80/ FUHDWH!! + NODVD $ WZRU]J\ L
LQVWDQWLWDWH!! + RELHNW $
: ND*G\P M ]\NX LVWQLHM SHZQH VWD QX¥BIUIGx GRVIDN. RSHHRHQWR ZD Q
Z SUJ\SDGNX 80/ .D*G\ RELHNW UHSUH]BQWRZDW NMONWD %
SUJH] MHGHQ SURVWRN W Z NWyU\P ]DZLHUDM VL MHJR
VNADGQLNL 3URVWRN W VAaX*\ GR DHULMA]F] MH®QR RIHPQQB]QDMVADE!
HOHPHQWYZ QD]Z ZUD] ] SROHP OXIQQB]Z ROROHIP MHWEHRME NODV FKZL
'R VNADGQLNyYZ HOHPHQWYZ PR*QD GRA M NGUYHYZHH IRQMHM LVWQLHQ
PDFMH R W\SLH W\SLH ]ZUDFDQ\E OME QY WX P HNOOMIF KP RDH WMRR VSR ZF
GRGDU *H VNADGQLNL NODV\ PRINBRVHBEIRI WyPQP P RGGWOILHM NO
WRU\ GRVW SX ]JDSURMHNWRZDQ\ GLDJUDP ]DZLHUL
MHVW VNADGQLNLHP SXEOLFPOQW*QRXEDLSRQLHZD* XWUXGQLDM
MHVW VNADGQLNLHP FKURQLRQ\P SURWHFWHG
MHVW VNADGQLNLHP SU\ZDWQ\P SULYDWH
a MHVW VNADGQLNLHP GRVW SQ\P Z REU ELH SURMHNW X
SDFNDJH

5HSUH]JHQWDFMD NODV DEVWUDNF\MQ\FK L LQWHUIHMVyZ

80/ 5\Vv =DVWRVRZDQLH GLDJUDPX ]DC
'R R]QDF]HQLD PHWRG DEVWUDNF\MQ\FK NWyUH ]JQDMGXM
VL Z NODVLH DEVWUDNF\MQHM SMRFH BAM DN XSG HE WHEFZ Wy *FIDVRZH
SRGNUH OHQLD 6DP LQWHUIHMWELHNED KD zEHY RKL UWKENF (PN BV G
NODV\ OHF] MHJR QD]zD PXVL RYWDGWINRSURES HNYD VaRSHPLHELH QI
NOXF]RZ\P LQWHUIDFH!! &R zIMHYW WHSHPIRLPDMANR DOWHUQL
LQWHUIHMVX GR GDQHM NODV\ QIDNOPM\RIYBEMB I WY LY PR EHMV
JURWHP VWU]DANL NWyU\ XPLHVPEHDODMVUDOBERREA F¥NHJXMH *H GDQ
U\ZDQHM OLQLL 1DOH*\ SDPL WD i QHPNDWBIVID ShHEIGHP K x FIDV LV
M FD LQWHUIHMVY PXVL ZGUR*\u RHOIRMHEMWRMHG O I R EKMIEELH DO
R NODV\ DEVWUDNF\MQH Z W\PIDMG\sDREY NWEMVDZ dAHHQQVFK OX
G]LF] FD PXVL LPSOHPHQWRZDU ZhEWRAVIRYWIDeHAXIZH E GILH LV
-HGQ ] QDMZL NV]\FK ]DOHW GLDRUBPYZ & BP*"Qd) MHI¥WI\SDGNX DV
PR*OLZR U RSLV\ZDQLD ]ZL JNyzZ QW YWHVWY ZaR RJFFAHOHP GUXJLHJR
Z\WW SXM -H OL FKRG]L R UHODF¥ %ZDFLUé\l\JRdm/LD@EHP]FDJJJ G]D QL
Z QLFK Z\WW SRZDiU FHFK\ NURWQRHFRELHNWY NWyUH JRVWDa\ SRZL

+ RJQDF]D MHGHQ RELHNW PRJ PLHU QD]Z\ NWyUH ]D]Z\F]DM Z
RG JHUD GR WU]JHFK RELANWWZQLND $VRFMDFMD PR*H E\U
GRZROQ LOR i RELHNV\/ﬁZXNLHUXQNRZD 1D]Z\ DVRFMDFML
+ RG WUJHFK GR GRZROQRN EBRQR RIELMWWYIZ IDFKRG] SRPL

+ I+

A ’

&R ZD*QH NURWQR FL QDOH*\ XPLHV]F]Di SR REX VWURQDFK
]JDOH*QR FL : SU]\SDGNX JG\ QLH ]JRVWDQLH SRGDQD NURWQR i
WUJHED SUJ\M G *H MHM ZDUWR U Z\QRVL =ZL [NL PL G]\
NODVDPL PR*HP\ SRG]LHOL{ QD-SL G W\SyZ WDNLFK MDN ]DOH*

QR & DVRFMDFMD DJUHJDFMD F] FLRZD DJUHJDFMD FDA4NRZLWD
L GJLHG]LF]JHQLH =DOH*QR i PL G]\ NODS\W)PL Eb"i’ﬁ\’ﬁ%@ﬁh‘* GRPIUDPX DV
MHGQD ] QLFK PXVL PLHG LQIRUPDEMH R U\ WRE
] MHM RELHNWYZ :\VW SXMH Z PRPFHA% MQ m{UD\ ‘Tbl_r_l}'éjé RPL ]\
VSHF\(NDFML MHGQHM NODV\ SRz'\ﬂz'ﬂ;\k"r\’/lkPNLh"bJL R'\&V‘Qy %/BVD
GIHQLD ]JPLDQ Z LQQHM NODVLH % MR opDVYW S

V. RG VLHELH ]DOH*QH -H OL FKF'? ]ELF\R 'T'CS/'D%% L5D9<NF%% WLHM'LQD
WUJHFEK W\SyZ NEM  $IUHJ 5 F]" FERZD

FDOO!! + RSHUDFMH z NoDV{HRBUALZR &AL HIHypParR G F] U DU

'LDJUDP\ NOIXW&8O3YV ZZZ S SURJUDPRZDQLH SO XPO GLDJUDP\ NODV XPO GRVW SQ\ Z LQWHU
80/ &ODVV 'LDIJUDFEVXWREMD &ODV VKINWEV([DPSOHWX FRP XPO FODVV GLDJUDP KWPO GRVW
'LDJUDP\ NOIXW&8O3YV ZZZ S SURJUDPRZDQLH SO XPO GLDJUDP\ NODV XPO GRVW SQ\ Z LQWHU
80/ &ODVV 'LDJUDRWMWBRULDAY OXFLGFKDUW FRP SDJHV XPO FODVV GLDJUDP GRVW SQ\ Z LQW
80/ &ODVV 'LDIJUDFEVXWREMD &ODV VKINWEV([DPSOHWX FRP XPO FODVV GLDJUDP KWPO GRVW
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NODV\ AZV]\VWNR"~ QLH ZSA4\QLHZ D]\NXBY/ XaDWIAHIW WH* URJV]\IL
: DJUHJDFML F] FLRZHM HOHPHQWDRJLF LRYWRIRPYW RVRERPI NWyUH W
GR HOHPHQWX JA4yZQHJR OHF] QL*H) WH VAN RBHQUMWR RH] RE@BZQ D M RP R G H
]JD W\P LG]JLH XVXQL FLH HOHPHQWX W ayrZ QWR RX RLLHI ZBRYPE Z MDNL
Z *DGQ\P VWRSQLX QD HOHPHQW NDFMRZAUDREDPMWNRRE B HOHQY XVWDQ
RVWDWQL QLH MHVW SUJ\ZL ]DQ\WZ\RPWR @GR M GRHHR$ HHOE P lMHM X]U R
JAYyZQHJR SRQLHZD* PR*H QDOH*IiL BRSNIDFENX JJREBPK]\P\ LQQ\ PRGHO
NWyU\P VL SRVaXJXMHP\ E\ JREUD
E\AE\ JE\W WUXGQ\ *HE\ RSLVDU G]
GODWHJR WH* VWRVRZDQLH M ]J\ND
SURMHNWX MHVW EDUG]R ZD*QH 1L
DSOLNDFML RIHUXM F\FK WZRUJHQL
5\V =DVWRVRZDQLH GLDJUDPX DJUh4@8KkMI}UE KRLLR ANV RSURJUDPRZDQLD
WZRU]JHQLH RSURJUDPRZDQLD RG U
$JUHIJDFMD FDANRZLWD ]zZDQ NR@@RN5MW§hLma@D§m@\R%m SURMH I
GR DJUHIJDFML BEPMIRANW Uy*QLE| HOWHERPNW/, MH OL MHVW RQ S
*H NRQWUROXMH F\NO *\FLD GDQHMRH\ FNLW?WD]:@@,\WRVL HVbH MP 1\ N X
JRVWDQLH XVXQL WD NODVD JayZ @R W HE 12Q% wisd N WA SRELQD MHJ
IDQD ] QL NODVD F] FLRZD &R ZIpEOBMNDRWM FRBARR B xMH-WR WMDN EDU
QLH PRJ EH] VLHELH LVWQLHI GQg)[y\WZ]BqugM#l@ﬁd;L@gBQLD MHVW
FL OH ]JH VRE SRZL |JDQ\ L VL SRNYMB/SHNW\IZLH JUD¢F]JQHM M J\ND
NLOND URG]DMyZ GLDJUDPyZ
'LDJUDP SUJ\SDGNyZ X*\FLD
'LDJUDP SDNLHWYyZ
'LDJUDP NODV
'LDJUDP DNW\ZQR FL

'LDIJUDP VHNZHQFML
5\V =DVWRVRZDQLH GLDJUDPX DJUHJDFMLLBD‘JaUNBELWﬁIY_l,SRQHQWyZ

8RJYyOQLHQLH OXE LQDF]JHM G]LHG]JLF]JHQLH WZRU]\
KLHUDUFKL NODV RG W\FK RJYyOQ\FK GR QDMEDUG]LHM
V]F]JHJY4RZ\FK -HVW WR J4ayZQ\ ¢ODU SDUDG\J

PDWX SURJUDPRZDQLD RELHNWRZHJR 8PR*OLZLD

RQ Z\RGU EQLHQLH FHFK ZVSyOQ\FK GOD NLONX NODYV
L ]JDPNQL FLH LFK Z NODVLH RJyOQHM NWyUD PD Z\*V]\
SR]JLRP DEVWUDNFML &R ZD*QH NODV\ G]JLHG]LF] FH
SR NODVLH ED]JRZHM SUJ]\MPXM MHM FHFK\ 3R]ZDOD WR
QD ]QDF]QH VNUYFHQLH NRGX L JRUJDQL]RZDQLH JR RG
VWURQ\ ORJLF]QHM 'JLHG]JLF]JHQLH PD NLOND WU\EyZ
RYHUODGISVRQBRR P SWOHEAMMH FRPSOHWH

+ + + 1+

5\V 3U]J]\NADGRZ\ GLDJUDP 80/ SRND]XM F!
GR REVAXJL ]|DPyZLH

'LDJUDP SU]J\SDGNyZ X*\FLD XVH

7HQ URG]DM GLDJUDPX VA4X*\ GR SU]

5\Vv =DVWRVRZDQLH GLDJUDPX (QRHE]_LF\AH\Q\WZHPX ZUD] ] MHJR RV\/.RF]H

G] F\FK PL G]\ X*\WNRZQLNDPL-D V\

80/ Z SHUVSHNW\ZLH JUD/{F]IQHMW QLD XVaAXJ NWyUH V. ZLGRF]QH ]

=D SRPRF M ]J\ND 80/ Z SHUVSHNWDZUIDPAUBURIRHIN D X*\FLD ]EXGR
VL SUJHGVWDZLiU ]DVDG\ GILDaRQHP HRPWYX F 5 0BURGE HYWDM QDMZD
Z EL]JQHVLH 'JL NL WHPX Z SURVWWUIR & HNAWRZDQNV D VERMYEPXD 2S4L VXM
VSRWNDQLX ] NOLHQWHP PR*QD FMRHOHDEQW RAZMNPX VHORNVME PXVL \
G]LDaDQLD WZRU]RQBMOHS ONWPEFM VN WY BLY DVAH JQDMGXMH : W\P VD

'LDJUDP\ NODXW&0O3YV ZZZ S SURJUDPRZDQLH SO XPO GLDJUDP\ NODV XPO GRVW SQ\ Z LQWHU
80/ + 'LDJUDP\ EHKKXKZLWBDOQMW SZQ SO $UW\NXO\ =DU]DG]DQLH SURMHNWDPL 80/ 'LDJUDP\ EH|
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PDJDM NRPXQLNDFM PL G]\ XFRHWWQ@RNDRFPAR B URMEYXWMK VL HOHPH
BUJ]\SDGHN X*\FLD WR VFHQDULX\OKNLSWYLWR MHJGHQVREDMF] FLHM
ZVSyOQ\P FHOHP X*\WNRZQLND -3R]ZDNODMWRQHP QOWGHRRMR VL SRU]
ZDQLH SU]J\W]AaHJR VSRG]LHZDQHpldekiPFKRZDQLD V\VWHPX
V. VWRVRZDQH Z FDAHM DQDOL]JLH V\VWHPX L PDM ]D ]DGDQLH
GRVWDUF]\U Z\QLNL ] NWyYU\FK X*\WNRZQLN E G]LH PyJa
VNRUJ\WVWDU 3U]J\SDGHN X*\FLD-PXVL E\ii SRZL ]DQ\ ] LQWH
UDNFM FKRFLD* MHGQ\P ADNWRUHP"~ URO NWyU SHaQL X*\W
NRZQLN Z VWRVXQNX GR V\VWHPX RUD] SUJ\SDGNyZ X*\FLD
.D*G\ ] QLFK PR*HP\ RSLVDU ]D SRPRF QDVW SXM F\FK
FHFK
nazwa
RSLV
SU]JHS4\Z ]|GDU]H
]JDOH*QR FL L UHODFMH
GLDJUDP\ DNW\ZQR FL
Z\PDJDQLD VSHFMDOQH 5\V =DVWRVRZDQLH GLDJUDPX SD
ZDUXQNL ZVW SQH
ZDUXQNL NR FRZH 2.5. Diagram klas
7HQ URG]DM GLDJUDPX REHMPXMH !
IDMZD*QLHMV]\P DVSHNWHP RSLVKMV)RR IS INRRBGNWD XMILFRUD]6WDQRE
MHVW SU]HS&4\Z ]GDU]JH + VFHQRQLRYLN VNWWNHL YWNDHPM NWyU\ X
JHVWDZ F]\ VHNZHQFM NROHMQRNOQORRQPADQIRRLIMIQMR FIR]IRVWDAaH |
VAX* F\FK GR JUHDOL]RZDQLD IXQRRGRQBRZRQQLMOL]FREBR)REDQHUWHPYZ
SU]JH] GDQ\ SU]J\SDGHN X*\FLD LFK VWUXNWXU\ QD MHGQ\P GLDJUL
GLDJUDPyZ LFK HOHPHQWYZ L UHO|
PRGHO 3RG]JELRU\ JELRUyZ NODV X*
V Z\ELHUDQH FHORZR L VWDQRZL :
Q\FK L SURMHNWRZ\FK

t
t
1
t
t
t
t
1

5\V B3UJ\NADGRZ\ GLDJUDP SU]J\SDGNyZ X*\FLD

'LDJUDP SDNLHWyZ
-HVW WR VWUXNWXUDOQ\ GLDJUDP SUH]JHQWXM F\ SDNLHW\ L UHODFM
NWyUH PL G]\ QLPL |[DFKRG] 6aX*\ RQ GRVPRGHOWRYBEHAWH GLDJIUDPX N
DJUHJDWyZ E\WyZ MDNLPL V SDNLHW\ 3R]ZDOD RQ QD PRGH
ORZDQLH V\WWHPX QD Z\VRNLP VWR&BINDBERNW\ERRMLL JG\*
SDNLHW\ UHSUH]JHQWXM RJURPQLBIUDE WNI&RD VZ 0 QWi | Qpyy@LDJIU
GLDJUDPyYyZ L LQQ\FK E\WyZ + SR]Z®ORF ROHOR EDRH-EOVOIPIPHG L@\ FHIRV S
W\ONR SRGVWDZRZ\FK FHFK V\VW&PX Q3 DINKIHNT My RMHEYIVY B &Y WD ZL
PHFKDQL]P VAX* F\ GR RUJDQL]RzDWYYH OoOHP HOMWYR\ZDQKRsSU]JH] PRG

80/ 8VH &DVH 'LDIJUDKRNTKMWRUZDD OXFLGFKDUW FRP SDJHV XPO XVH FDVH GLDJUDP GRVW SQ\
KDW LV 3DFNDIHKWWHSYDPZZZ YLVXDO SDUDGLJP FRP JXLGH XPO XQL¢{HG PRGHOLQJ ODQJXDJF

@
'LDJUDP DNWKIQRSWKFL ZROVNL SUR GLDJUDP\ XPO GLDJUDP DNW\ZQRVFL GRVW SQ\ Z LQWHUC
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VAVWHPX

5\V =DVWRVRZDQLH GLDJUDPX NRP

- J\N 80/ Z SUDNW\FH

1D U\QNX MHVW ZLHOH DSOLNDFML R

Z M ]J\NX 80/D*G\ DUFKLWHNW RSUR.

SURJUDPLVWD WZRU]JHQLH DSOLNDF

ZV]I\VWNLHJIJR QD NDUWFH *+ QDZHW W

QD]zDuU GLDJUDPHP 80/ MH OL MHVW

QDQ\ OR*QD J]QDOH(U ZLHOH GDUPR?

RIHUXM WZRU]JHQLH GLDJUDPyYZ 80/ .

5\V =DVWRVRZDQLH GLDJUDPX]|QNDWZARR AP\ UyZQLH* Z QLFK JRWRZ}

UDM F RGJyUQLH SUJN\JRWRZDQ\ V]DE

2.7. Diagram sekwencji *H WDNL PRGHO MHVW GREU]H Z\N
[Z GLDJUDP VaX*\ GR SUH]HQWRZBRVW RQRZADID NRMIRERREZFRA]JRQ DSC
RELHNWDPL DOH ] XZ]JO GQLHQLSIPRMANWRHAHDQRPX QISORWPREML UR]S
MDNLH V PL G]\ QLPAIHSR |JBRGIDYMSRGPIBWX\ IDPDZLDM FHJR SURJUDF
SR]ZDODM X]J\WNDU RGSRZLHG( QPUSEWMEA LU RYWOANL B NHEHFHIIN L SRW
NRPXQLNDFMD SRPL G]\ RELHNWBPBIHKDFXIMMH HQIRNWPQRKIH DUFKLWHN
UyZQLH* MHGQ ] SRGVWDZRZ\FKDWHABRLRQ]RRXSDLMHAILDOQ\ MH\
VIVWHPX VNaDGDM F\FK VL QD UHDGQHIRFMREGHPOIDEEX XUFKUPVHNW V'

5\V =DVWRVRZDQLH GLDJUDPXRINGHRRFMURIJUDPLVWYZ NWYU\FK ]D
PRGHO JUD¢F]Q\ QD JRWRZ DSOLNEL
'LDJUDP NRPSRQHQWYyZ WR |D]Z\F]DM RVRED ] RJURPQ\P GR

'LDJUDP WHQ LOXVWUXMH RUJDQRQJDMIXPUAP@ DR RbFRL DNR FDa
komponentami  3UHJHQWXMH RQ V\VWHFZDER VAVWHP WR QLH W\ONR ]ELYy
SRILRPLH DEVWUDNFML QL* GLDJYDEFONIPRV GHDXEKGR WM HUDPR KD Uy *
VIF]HJyayZ QLH]JE GQ\FK GR EXGRWMHNWWRIPYBRIUDPRZDQLD FD4&\ F]DV
JHVSR4AX SURJUDPL FL PRJ FR ]P
SRMDZLDM VL QRZH SRP\VAa\ L NRU}

'LDJUDP VHMZHQFW L ZROVNL SUR GLDJUDP\ XPO GLDJUDP VHNZHQFML GRVW SQ\ Z LQWHUQH!

'LDJUDP NRPSRRPRRQYHQW KGNWISUDMMVRE\ RSHQ DJK HGX SO a VEIUDF]HN GLDJUDP NRPSRQHQ!'
>GRVW S @

%HVW 80/ KRAROSN ZZZ JXUX FRP EHVW XPO WRROV KWPO GRVW SQ\ Z LQWHUQHFLH >GRVW
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RQ QDG W\P F]\ WR FR |[DSURMHNWRZHZA ZMHIYNL IV BRWYE IPBW FR ]DSL
SLV] SURJUDPL FL G]LDaDiu 80/ QLH MHVW M ]J\NLHP St
QHJR MHGQDN PRGHOH Z QLP ]DSL

SRZL ]JDQH ] ZLHORPD M ]\NDPL SUR

SRGVXPRZDQLH XWZRUJRQ\ Z M J\NX 80/ PR*QD SU

ORGHOH 80/ WZRUJ\ VL SR WR EX %%%%?gz%ﬂo%lFD\N%lﬂ)M EDJ\ GDQ\Fk

G]LDaDu SURJUDP 3R]ZDOD WR ng%@ ]WXELHU SRWU]HE\
NOLHQWD L SUJHGVWDZLu G]LDaDBE ':IHFQJJ X ']JL NL XMHGQR

OLFRQHPX M ]\NRZL GD VL SRVWU]HJDI V\VWHP\& U\)/*O;\FK
SXQNWyZ ZLG]HQLD 1DMzD*QLHMYV P Wb 18P RG f,ngxux FR
WZRUJHQLD RSURJUDPRZDQLD MHY®RRP &Y PP ARY Y §1Hak AHQYHUQH

P\ OL NOLHQWD QD M J\N LQIRUPDWI\NL WR ERUGIR WUXGOH GILD
ADQLH - ]\N NWyU\P SRVAXJXMHP) ¥RJ FRN &/ M“RWND%%OV L SUR
VL ]JE\W VNRPSOLNRzDQ\ E\ RSLGHPIY A P YR QRVRHp CRVW SQN
3RZVWDQLH 80/ XPR*OLZLAR z 4aDWz\ VSRVYE RSLV\ZDQLH
]DVDG IXQNFMRQRZDQLD WZRUJRQHM DSOLNDEML SRND%IDQLH
VIVWHPX ] Uy*Q\FK SXQNWyZ ZLG #%WDBR%:{I#BW%D%% OVNL SUR
Z W\P M ]J\NX SUHJHQWXM V\VWAEFL UWPFR VIR Z Mbhoy GRVW SQ\ -
Z SRVWDFL GLDJUDPyZ 3RND]XM DSOIRDFM RG RJyax GR
VIFIHJy4aX XPR*OLZLDM F RJO GDQLH PRGHOX V\VWHPX
] ZVEUDQ Z GDQ\P PRPHQFLH V]FIHIWORA pNRPSHERRQWQHQW GWDN ST
GILVLHMVI]\FK F]DVDFK DSOLNDERMERBX RS HERQyPPISs HmMnpR© & VEIUD

WRZDQH WDN E\ z SUJ\V]aR FL PRFQYRBL & m& vRMARUDRVYW SQ\ 2|

R QRZH IXQNFMRQDOQR FL ORGHO 80/ ]ZDOD ]DSURMHN

WRZDuU MH MX* Z SLHUZV]\FK ID]DFEK_ WZRUJHOQLD SURMHNWX

&R ZL FHM SURJUDPL FL QLH PXxV]-PIMOEYNORENBBEV R £2Z2 S SURJIL

UD]X ZVI\WWNLFK GRGDWNyzZ O0RJSWEKERELROYPAYAOPYSPO GRVW

]DMG]LH WDND SRWU]JHED ORGHORZDQL® JaR*RQ\FK V\VWHPyZ
MHVW WUXGQ\P ]DGDQLHP L DQJD*XMH Z WR ZLHOH RVYE

VL
R Uy*Q\P VSRVRELH SRVWU]HJD%L%JQWQ\(?\Q N YWZFHHHQKD ,6LDJUDPyYZ
M J\NX 80/ SUJHGVWDZLDM ]D]Z\F] ‘RAIQAFK’ %MWENW\%?%/PLFURVRG'HWDF
&|WHU\ SLHUZV]H WR REUD] ZHZQ\WUJ HMW&)@N\MYUL\QSWLJ-FQF%%J( o
QD Uy*Q\FK VWRSQLDFK DEVWUDNEMIL R’/T#’%H% e &P WRAPYW D
SHUVSHNW\ZD SUHJHQWXMH IXQNRWREBSERYW SV wHPX &LG]LDQ

SUJH] MHGQHJR ] X*\WNRZQLNyZ
80/ KWWSV P ;OHV SO SO LQGH] ¢

BHUVSHNW\ZD SUJ\SDGNyz XQWHAY QR A/ xmRVW S @
IXQNFMRQDOQR i DSOLNDFM

L

3HUVSHNW\ZD ORJLF]QD = R§@\//>§ﬁ\P|P\(/\éFé‘</§éULPH”bV@‘fg|%VULDU OXT
FML IXQNFMRODOGQR FL _ FRP SDJHVXPO FODVV GLDJUDP  Gf
3HUVSHNW\ZD LPSOHPHQWBRERMH I rsLvX®H

SRV]F]HJyOQH PRGXAa\ .

3HUVSHNW\ZD SURFHVRZD + RE 1 §QRVVZ 4P Y PREEMWERULDLZ v LY
SR]IDIXQNFMRQDOQH DsoLNpEwEP FRP JXLGH XPO XQL¢HG PR

3HUVSHNW\ZD ZGUR*HQLD £ YRYM ¢bWYRHOWRWRMLDO  GRVW
L LQVWDODWRURP V\VWHP X @

ORGHOH Z M ]\NX 80/ xabwzLbpM SBHF&RLBRYYBBIYRR/XWRULDO $
RVRERP |DDQJD*RZDQ\P z vwzRUJRBERKMW3IM BE6IRYEMLFRP XPO
'IL NL QLP PR*QD WH* ][DSUH]HQ i REVMoWRZ4 WEMYYLHFLH >GI
GILDADQLD VI\VWHPX : 4DWZ\ VSRVYE PR*QD Z\WéXPDF%\U

MDN DSOLNDFMD E G]LH QD SUJ]\N&B /R*GELLW@LP%]EPEPS/ WE PO QY !

ORGHO Z M J\NX 80/ MHVW QLH]E®& \'@U%\\ zP WP LH SURMHNWD!
SURMHNWDFK + GJL NL QLHPX SURGDBBBPRH FRYVW S gz QWHUQHFL

3RUDGQLN WZRUJHQLD GLDJUDPYZ L PRIGWM®BY¥D QAAY PR IR URNRIFMK ZRPOSO SO PLFURVRIW EXV
WR XPO GLDJUDPPLQJ DQG GDWDEDVH PRGHOLQJ GRVW SQ\ Z LQWHUQHFLH >GRVW S @
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80/ 8VH &DVH 'LDJUKRVWSWRULZDADOO XFLG
FKDUW FRP SDJHV XPO XVH FDVH GLDJUDP GRVW SQ\ Z LQWHU
QHFLH >GRVW S @

8QL;HG ORGHOLQJ KMDWSX¥DJHW SZQ SO
$UW\NXO\ =DU]DG]DQLH SURMHNWDPL 8QLILHG ORGHOLQ
J/DQJXDJH 80/ GRVW SQ\ Z LQWHUQHFLH >GRVW S
@

KDW LV 3DFNDIHKWWBWISMPZZZ YLVXDO SD
UDGLJP FRP JXLGH XPO XQL,HG PRGHOLQJ ODQJXDJH ZKDW
LV SDFNDJH GLDJUDP GRVW SQ\ Z LQWHUQHFLH >GRVW S

@

=H]ZDOD VL QD NBURYW®MIHH GR PRGH

ORZDQLD Z M REXZBWXQNDFK OLFHQFML &UHDWLYH

&RPPRQV 8]QDQLH DXWRUVWZD ]JODQHM UyZQLH* MDNR

&& %< GRVW SQHM SRG DGUHVHP KWWSV FUHDWLYHFRP

PRQV RUJ OLFHQVHV E\ SO OXE LQQHM ZHUVML M J\NRZHM WHM
OLFHQFML OXE NWyUHMNROZLHN Sy(QLHMV]HM ZHUVML WHM OLFHQF
RSXEOLNRZDQHM SU]JH] RUJDQL]DFM &UHDWLYH &RPPRQV



