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1. %HYH]HWpV pV FpONLW&]pV

$ V]i]DGEDQ HJ\ ~M LSDUL IRUUDGDORP PHJ\ YPJEH V
,SDU (QQHN OpQ\HJH W|EEHN N|]|WW D] KRJ\ PHJYDOYy
PpUKHW QDJ\ PHQQ\LVpJ& DGDWRN IHOKDV]QiG\WPivYDO N
N[JWL NRPPXQLNiFLYyMiQ DODSXOy V]DEiO\R]iVW IRO\DPDW
pV NHYHVHEE HPEHUL EHDYDWNRI]iIVW LYpQWWHWiRPVIN W H Y
~MDEE VWUDWPpPJLINDW PyGV]HUHN H\W VL WA K QtRzenpdd O NHIND-
PpUWpWIEMIQOO V]DEQL

$] ,SDU WHUPpPV]JHWHVHQ D SROLPHUIHOGROJR]y
VIHPSRQWRN V]JHULQW D] DGGLWtY J\iUWiVWHFKQROYJLIiN
IRO\DPDWRNDW D]iOWDO KRJ\ D WHUPpNHW DOD®Sige®\DJ KF
MHOOHP] DQ\DJHOWIiIYROtWiVL WHFKQROYJLINNDO V]HPEF
WHUPpPV]HWHVHQ D] DNWXiOLV IRUUDGDORP DD PH®HBN R bR
D IRUUYy |[POHGpPNIiOODSRWEDQ OpY D O&KSKD @\polid@ex HJ\ |
IHOGROJR]iVQiO D] HI\LN OHJMHOHQW VHEE LO\HQ WtSXV
DODSDQ\DJRW D] ROYWDAJWIR Ri®p UNON OHYWWLN PDMG YLV]I
UIYLG LG DODWW HJ\ WHAEHNMWPRNW HROHBEDHW KRJ\ L
NLDODNtWRWW KiURPGLPHQ]LYVY WHUPpN DODNMiW YHJ\H |

$ IU|[FFV[QWpV HJ\ UHODWtY NRPSOH[ HOMiUiV DKRO D
VIRNiV RV]WDQL D V]JHULQW KRJ\ D VRN JpSL SDUDPpWH
UpV]EHQ $ WHFKQROYJLIW D V]iPRV JpSL S DU|DPDW XN EFDHO
D SROLPHUHN V]JHUNH]JHWH pV HEE O DGyGyDQ D YLVHONF
KRVV]~OiQF~ PROHNXOINEYyO i0OOy VIHUNH]JHWHN $ PROHN)
D PROHNXOiIN KRVV]D pV D] HJ\HV PROHNX® RN IN|QW LOMN B E
ELJWRVtWDQDN D YpJV WHUPpN PHFKDQLNDL JHRPH
WXODMGRQViJDLQDN YiOWR]WDWiViUD (PLDWW WHUPpV
IHOGROJR]iIVA(R] WH¥KQROYJLDL SDUDPpWHUH N | PF]Y N\ R
WHFKQROyYJLDL RSWLPDOL]iOiViW QHKH]JtWLN $] DODSDQ!
PHJKDWiUR]y V]HUV]iP JHRPHWULIiMD XJ\DQFVDN MHOHQV
NLPHQHWHPPWGPN ~WMiW PHJKDWiURDQF®PW RK&®D NPU M |
PHIJKDWiUR]JRWW K HOYRQiVL MHOHQVpJHN pV PpriekVRN H.
DUUD KRJ\ HJ\ WHUPpN D IHODGDWiW PLO\HQ PpUWpPNEHQ

11
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1HP PHJOHS WHKiIW KRJ\ D IU|FFV|QWpVL WHFKQROyYJLD
HOMiUIiV D IRO\DPDWRSWLPDOL]iOiV VIJHPSRQWMIEYyO 1DSMD
J\DNUDQ KDV]QiOW KDJ\RPIiQ\RVY PRGHOOH]pVL HBMJWIipARND W
YDJ\ IDNWRU DQDOt]JLY HJ\UH LQNIiEE IHOYIiOWMIN D] ~J\ QHY
|l RND D] KRJ\ D WHFKQROyYyJLD ERQ\ROXOWViJD PLDWW D] H
PRGHOOHN KDWIiVRN QHP WHNLQWWHINNXWDMWO QRNRVQMHEED H J
VIHQ]JRURV DGDWRNEYO NpS]HWW VRNGLPHQ]JLYV WHUHNEHQ F
NLDNQIi]JiViYDO IRJODONR]QDN DPHO\ IHODGDWRNUD H]HN D
alkalmasak.

$ JpSL WDQXOivL PYGVIHUHN V]iPRVY PRGHOOW PDJXNED I
QHP VSHFLILNXVDN HJ\ DGRWW IHODGDWUD FVXSiQ iOWDOIC
NHJHOQL YDODPLO\HQ WHUPpPpV]HWE O V]iUPDJWDWRWW MH ¢
VIRPV]pGRVY DGDWSRQWRN KDVRQOYDN OHKHWQHN $ PHIJHU
WDQXOivVL PYyGV]JHUHN D]JRQ DOFVRSRUWMDL DPHO\HN IRO\I
alkalmasakEzeknek aalgoritmusokak aO pQ\HJH KRJ\ D N|UQW LFQDMMW KO N RO\ C
VRUIQ HJ\ EHpStWHWW G|QWpVKR]y PHIJWDQXO IHOLVPHUQL N
MREE G|IQWpVHNHW KR]QL

$ GRNWRUL GLVV]J]HUWIiIFLYPKR] H]pUW | FpOXO W&JWH
IU|FFV|QWpVQpPO YDOy DONDOPD]iVIW DQQDN pUGHNpPEHQ K
PHJIHOHO HQ HJ\ DOJRULWPXYV iOWDO D IU|FFV|IQWilWUpS EHIOC
NeO|Q|VHEE HPEHUL EHDYDWNR]iIV QpON+«O LV (QQHN NHUHWE
WDQXOiVRQ DODSXOy PyGVIHUW DPHOO\HO D WHUPpPpNHW MH:
NLW|OWpVL pV XWyQ\RPiVL Ii]LV @RKHN DM@ \RPDR D &RW i
tJ\ NLDODNtWRWW PyGV]HU NRUOIWMDLQDN PHJLVPHUpPVH HC(
NeO|QE|] V]IHUV]iPRN pV DODSDQ\DJRN DONDOPD]iVD HVHWPQ
YPJHVHOHPHYV V]LPXOiFLYy\D NHD) UBGIDNHRINHBY OY INFIBIIMQE|] WDQ X
VILPXOIiORN PDMG D IHMOHV]WHWW PYyGV]JHUUHO OLYHO D IU]|I
[«JJ tJ\ FpORP KRJ\ D] DOJRULWPXV RO\DQ HVHWHNEHQ LV
DPLNRU HOWpU VIIRR UD\DEBEYSD QATHIU WHFKQROyYJLDL SDUDPpWHU
DGDWRNDW DONDOPD]RN D EHWDQtWiVKR] PLQW NpV EE D Jp
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3iUL]V 5LFKiUGPABRPUQHNH]pV

2. ,URGDOPL iIWWHNLQWDpPV

(EEHQ D IHMH]JHWEHQ LVPHUWHWHP D NXWDWi{VRP KiwW
YDODPLQW D WHU*OHWEHQ IHOOHOKHW IRQWRWEER MJRG
lesz a IU|[FFVQ@WpRBIJHU VIWpVHV WDQKGWHI YD IU[FFV|[QWpYV
PRGHOOHNMNNEIENR]iQHMPNVpIJHLU O pV IRQWRVViJiUyO D

2.1. YJU|[FFV|QWpV

2.1.1. JU|FFV|QWpVL WHFKQROYJLD

$ QDSMDLQNEDQ KDJ\RPiIiQ\RV pUWHOHPEHQ YHWW |U]
N|[JHSpQ MHOHQW PHJ DPLNRU LV D PiVRGLN YLOIiJKIiERU-~"
WHUPpPpNHNUH D] LIJpQ\ (]W D] LIpQ\W D WHUP pNa&MHRQOF By
IDMODJRVDQ My PHFKDQLNDL WX®DMGRQViJDL WiPDV]WRW

$] iIOWDOIQRV IU|FFV|QWpVL HOMiUiIV VRUIQ D JUDQX
FVLIDGXJDWW\~V EHUHMQGWH JiH VEMHQ KRODBPMOLVWRN pV HJ
VHItWVpJIpYHO P$JROY N ]DVOMDINH '@ RNSABG W LILNiOpgyHI\VpJ
WHPSIBODW Gy V]HUV]IiPED IHFVNHQGH]L DKRO D] |[POHG
IHOYAYIHUD $ V]JHUV]iPRW HJ\ ~J\ QHYH]HWW ]iUy HJ\Vp
EHIU|FFV|QWpPV VRUIQ LOOHWYH Q\LWMD NL D WHUPpPN HC
FLNOLNXV HOMiUiV iOWDOIEDQ YLV]RQ\ODJ U|WU®i¥UBO:
DONDORE]]]iIN >

~YyNB]HUV]iP
$GDIR)&w spli YN ]

&VLJID

+HQJHU EOOy ROR]Jy ROGDC(
IHOIRJ' IHOIRJy OD¢
30DV]WLNiOy

IUIFFV[QW HJ\vpg 1YYy HIWpJ

1 iEUD +DJ\RPiIiQ\RV IU|FFV|QBWUIEGI® ¥Y¥HPDWLNXV

13



3iUL]V 5LFKiUG3WRPLUMNNH]pV

$ IU|JFFV|QWpVL FLNOXV LGHMPpPW «]HPV]H U-& ®IWHWREH @ i U W/
NIYHW N|YHWNH] V]HUV]6® i W] WY]PRWMNXNMYyHU W D FLNOXYV
HJpV]HQ D Q\LWiVLJ PiVN+O|QEHQ D WHUPpN DODNDGiVD VR
VIHUV]iP PHI@ tGKDWUWV]iP EH]iUiIVIW N|]YHW HQ D WHUPpPN DO
NpW V]DNDV]UD V]RNMWOW RYIWDDEIO\RJ|FL PyGMD PLDWW O0OLQ
KRJ\ |[POHGpNHW MXWWDVVRQ D V]JHUV]iPED GH HOWpU Fp¢
PHQHWHY FVLJD VHJtWVpJpYHO D] HO ] FLNOXV VRUIQ HOI
VHEHVVpPJIHO/PY BMRRFWNHQGHNL W | @ WUIMDBEI D IU[FFV|QWp
li]LVQDN D FpOMD -KWRHJIHW VNHWYPIWVH |[POHGpNNHO D V]DNE
iOWDOIEDQ D FVLJD VHEHVVpJH pV D] [POHGpN PHQQ\LVpJH F
gpSQHN PHIJDGKDWY KRJ\ PLOVHQ VHEHDVYR®G ® VWM.BMRQPED |P
OLYHO D] DODNDGyY V]JHUV]iP HJ\LN FpOMD KRJ\ D] |POHGp
VIHUV]iPPDO W|UWpQ WDOIONR]JiVDNRU HONH]G AOHIDJ\QL" |
PHIW|UWpPQQLH | OHJ KRVV]~ IRO\iV-WWDO UHMMQGHONH] |
EHIHFVNHQGH]pVW O HJ\UH WiYRODEE OpY |POHGpPN DQQ\LUL
D WRYIEEL |PQHG@N %IGRODWRY HVHWHNEHQ D IU|FFV|QWpVVH(
DOUpV]UH ERQWMIiN D NLW|OWpVW $] HOV UpV]H D YROXPHW
NLW|OWL D] *UHJEHQ D UHQGHONH]pVpUH iOOy KHO\HW DPLW
VIDNDV] N|YHW DPLNRU D NLW|OWpV VRUIQ NRPSULPiOMiN
|IPOHGpPN DGDIRO % NIDD|GWpV NpW V]DNDV]D MyO OiWKDWy D
Q\RPiVAQEUD DPL HJ\ IRQWRY WHFKQROyYJLDL MHOOHP] D] ¢
XJ\DQLV H]W IRJRP DONDOPD]QL D WHFKQROYJLD EHiOOtWiVD

(]W N|[YHWL D] ¥ WMDMRPINWW]ILBODWW WRYIEEL [POHGpPNHYV
D VJHUV]IiPED DGRWW LGHLJ DGRWW Q\RPiV VILQWHQ WDUW
IPOHGpPN K&OPpVpPE O DGyEYDIMNWR URRGEINW N RIP®R [3YNDIW Dl i pL V
N[]|[WW HJ\ ~J\QNDPEFNVRGEMLLOR@MD D]W DKRO D JpS D] HJI\LN
PIVLNED YiOW (] D] iWNDSFVROiVL SRQW OHKHW DGRWW |[PC
GHILQLiOiViYDO D NLW|OWpVUH V]iQW LG OHWH®@yH D]RQE|
PSSHQ D IU|[FFVDJJUHJIWQiO HOpUW Q\RHASEN R OXWWD\® PGW | L
YpJHIWpYHO NHIBJRIONVDQPIINRU LV D FVLJD HO iOOtWMD D N
V]*NVpJHY DODSDQ\DJ PHQQ\LVpJHW D]iOWDO KRJ\ IRURJ pV
D V-UOyGiV pV K KDIW@ViSPLPMIBQ YPGHSpN D VIHUV]iPKR] pU
WHUPpPN K&WpVH D]iOWDO KRJ\ D VIHUV]iPEDQ DODFVRQ\DEE

14
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D K&W FVDWRUQINRQ K& W RWQHNYHED & K ¥ DPWH NDJI\DNUDQ FVEL
N|[YHW LG VIDNRW WHNLQWLN DPLMW5PB®@ DG phL K& Y\p VDO MN
HOWiYROtWiViYDO ]iUXO DPLNRU D] HO] IRO\DPDWRN ¢
PHJV]LOIUGXOW D V]HUV]iPBEyO YDOy HOWiYROtWiVKR] >

7|P|UtWpV
svny\RPiv

hUHJ Q\RP

LW|OWDpV

.G

WLW,WLPL,%/Wy WDUDGp‘N K&W

2 iEUD $ IU|FFV|QWpV WHFKQROYJLD |i]JLVDL V]HIYV]iPEDQ PpU

$ IU[FFV|QWpV HJ\LN QDJ\ HO Q\H KRJ\ D IU[FFV|QW]|WYV
KIURPGLPHQ]JLYV WH WR®NHNE @HRBWEWDND ¥]iPRV LSDUL V]
IUIFFV|QW|WW W H &P\ NWIN L S7,04 IB® Wy L STB@EE DY J% aD N iU
POHOPLV]HI@SOVUBHEV]H DQQDN LV N|V]|QKHW KRJ\ IU|F
OiJ\XOy SROLPHUW IHO OHKHW GROJR]QL )RQWRYV PHJMH.

UpV]EHQ D it HNARRBROH{L WiV iW

2.1.2. )JU|FFV|QWpVQpO KDV]QiOW DODSDQ\DJRN KDWiVD

$ SROLPHUHN KRVV]~ V]pQOiQF~ MOD 6 PAPhidkwagyD P HO\
p S S at@rsoportoklehetnek jelen20@ $] HIJ\HV DODSHOQ\PHEKDRQUND L
UHROyYJLDL WXODMGR Q %mélgek B DI® QIGRAEIHRY INHKIRIHMW] « NV pJH YV
SDUDPpWHUHN PHJYIiORV@W i VHVO HQMK W JtMFIONQEVPJ OHKHW
DONDOPD]JRWW K UH OiJ\XOy DODSDQ\DJRNQIiO DWWyQO I*J
UpVIEHQVWiIO\RY V]JHUNH]J]HWHW DONRW PHJV]LOIUGXOW
SROLPHUHNQpPO HOWpU PHFKDQL]PXVRN PHQQHN YpJEH D
PHJYiODV]WiViQiO H]W Il22 PRGEH PERHG N i @06 YIMVQIBDWiVXN VR
WDOIOWiIN KRJ\ D] iOW DVOKKMHY W]VO i &W 33 R O ILyHDW LND p\DX J R U R (
RULHQWIiIFLYMIiWyO LOOHWYH D NULVWIO\RY@U pl'\y M Wi<@\| Qb
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3iUL]V 5LFKiUG3WRPLUMNNH]pV

YDVWDJViJ~ ODSND SUYEDWHVWHQ YpJIHWW V]LPXOiFLYYDO
IUIFFVIQW|WW SROLWHMVDY 3/$ DQ\DJRN JVXJRURGiIVD MHO
SROLPHUHN HVHWPEHQ EL]RQ\RV DODSDQDSIRW BLQODYNVDO®
NULVWIiO\RVRGQDN D VJHUNH]HWeNQHN N|V]IQKHW HQ tJ\ |
EHIRO\iVROKDWMD D NLDQ@®AXXOy$PIL\WWHR MW HUNHHWHRO BN X O
VIHUNH]HW WHUPpPV]HWHVHQ KDWS@V RS WDRDL WEIOPING R VKI
pV HJHN D WXODMGRQViJRN £B6pQ \MHN G HKIHNQEIN N {9 HWE |]
HVHWPEHQ

-HOHQW V N<O|QEVpPJ YDQ H]JHQ NtY«O D] HJ\HV FVRSRUW
WDUWR]y SROLPHUHN NJ|]IWW LV DPL D SROLPHU OiQFRW |
NDSFVRODW Q D BO]. Bjaohy s Kphlivderek(pl. politejsav vagy poliamid)SpO GiXO
MHOOHP] HQ MREEDQ pU]pNHQ\HN D NJUQ\H]JHWL QHGYHVVpJ
PHFKDQLNDL WXODMGRQViJD3AL® MH PUWHWY W i VH Q | ¥ FOMWRWOLYWHID W
IRQWRYV D] DODSDQ\DJRNDW V]iUtwWDQL KLV]JHQ D MHOOHP]
l f& D IHOYHWW Yt] Yt]J ]]p!BOPNK\GL K\ Bi]NDFURINNRH QD

2.1.3. JU|[FFV|QWpVQpO KDV]QiOW V]HUV]iP KDWiVD

OLYHO D IU|FFV|QW|WW WHUPpPNHN N|[JHO WHWV] OHJH\
UHQGHONH]KHWQHN H]pUW QHKp] iOWDOIQRVtWDQL KRJ\
JHRPHWULIiM~ WHUPpNHN HVHWpPQ PLO\HQ WHFRBIBROYJLDL EH
(J\ YLV]RQ\ODJ HJ\V]HU& SDUDPpWHUUHO D IRO\iV~-WWDO H]
IRO\iV~-WWDO UHQGHONH] WHUPpPNHNQpPO W|EE HOWpU PH
|IPOHGpNUH QDJ\REE Q\RPiVUD HVHWOHJ HJHN@IFNyBDiOBKHW
OHKHW V]*NVpJ D VIHUV]iP PHJIHISIHO NLW|OWpVH pUGHNPEHC

$] |[POHGpPN YLVHONHGpPVpPW SHUV]H D] LV QDJ\EDQ EHIRO\i
|IPOHGpN D JNMRBAWMULIMiIW DGy *UHJEH PiVQpYHQ D IpV]HNE
I~YyNiM6®@y® ®©HIHI\W]JHU&KEE HVHWEHQ D] |[POHGpPN N|]YHWOH
IpPVIHNEH PiV HVHWHNEHQ DPLNRU W|EE WHUPpNHW J\iUWDQ
HORV]WYFVDWRUQD YH]JHWL pV RVIWMD V]pW3D@ |[BWKWEENHW
HVHWHNEHQ PiU D] LV MHOHQW VHQ EHIRO\iIVROKDWMD D WF
FVDWRUQD OHWW D V]RB8@]iPEDUD VYWD GIDNIRWE®DX GKDW QDN
NLHJ\HQOtWHW R HDO BNDWIRBQMD DKRO D] HJ\HV IpVINHNKH] Y
KRVV]~VBJHDID EDO ,O\HQNRU D]JRN D IpVIJNHN DPLN N|JHOF
IRO\iV~W PHQWpPQ KDPDUDEE W|OW GQHN IHO HVHWOHJ W~C
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IHO VHP W|OW G BaXel$z¢Qb@riVIHHY "H Q O t W H W WH BWoEMIBbY Q i N
YDJ\ DJW YHV]LN ILJ\HOHPEH KRJ\ D] HJ\HV IpVINHNKH]
legyenek WHUPpV]HWHYV JHRP H W0JA1Dagi azt hogyQ@itWiV 1V [NHN
DJRQRV LG DODWW W{D@ \LKD OHLWIY]H | DORIGRM ©\RPiVVDO C
(PHVWHUVpPJHV) MA@ JHPROYWHNIVPpIHY NLHIJ\HQOtWpV KiWUIC
JIW NHUHV]WPHWV]HWp Q HR@Y i O]MR] VDD RWQEIYQ ® pWH WP & H-N
QHP OHV] DJRQRV XJ\DQLV D V]&NHEE NHUHV]WPHWV]HWE
LWW PHOHJHEE OHKHW D] [POHGpN (JHN D PHVWHUVpPJHV I
D IHOGROJR]iIVIHSIDUDKKpP WHRNRHJYIOWR]QORDSBWiBD QP @O H
YiOWR]iV DNNRU D NLHJ\HQAtWHWWVpJ PpUWpNH URPOLN

3 iIEUD .LHJ\HQOtWHWWOHQ EDOUD pV NLH@IHQOtWHWW M

6]iPRV NXWDWiV NLPXWDWWD KRJ\ D WHUPpV]HWHV N
azonosPLQ VpJ& W HA4RG@ HNHWDOWPWIVEYO DGYyGy K IHMO GpV
W|UWpPpQLN $ FVDWRUQD IDOD pV D] [POHGpPN N|]|[WW XJ\DC
KRJ\ D] iUDPOiVL NHUHV]WPHWV]HWEHQ D IDO N|]YHWO}
PHJHJ\H]LN D IDO VHEPHYVRPJIJpYGIWYO WiYRO OpY UpV]HN
HO UHPR]GXOiVIEYyO DGyGy Q\RPiV N|[YHWNH]WpPEHQ HWW
iUDPOY [POHGPNEHQ NLDODNXOyY Q\tUiV D] HJ\HV |[POHGpNL
NL tJ\ D FVDWRN|QHOITEMH QD] |[POHGpM. ®i DD\ R\ E HW NH YW
PHOHJHEE OHV] PLQW D FVDWRUQD N|JHSpQ +D H] D F\
V]pWYiOLN D N N&REat@nafadG HYWOSEE®YQ IRUUYEE |[POHGpPN PiVLI
NLW|OWHQL PLQW D FVDWRUQD N|]HS®QEOPW 46]NAY pVEp
MHOHQNpPYIQWNHJWHEHY IpVINHNEHQ J\iUWRWW WHAJPpNHN
JVXJRURGIVEDQ RSWLNDL YDJ\ pSSHMU7@BHFEDEGEEDR M XQ
SUREOpPPIN HONHU<OpVH PpUGHNpPEHQ V]iPRV |POHGpPNIF
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V]IDEDGDOP D]W D WNXDANNBEE 1Y/ Lh el g% MU-BNEHHYWWH VHEE VLNHUUHO NRPS
D NLW|OWpVL HI\HQHWOHQVpPpJHW DRUGMNERADQPL®DLODJ NLHJI\HQ

1DJ\ Q\tUiV~ UpJLy

EUDPOIiVL L

GU
LV Q\tUiV~ UpJLy

IMUYVHEHVVpJ

a) b)
4. iEUD 1\tUiV YIOWR]iVD D FVYDWRUY&D NHUHV]WPHWV]HWEH
E Ne<O|QE|] Q\tUiV~ UpJLYN V]pWYH#0OiVD D IRO\iV-W PHQWpPQ :
$] RSWLPiOLV WHFKQROyYJLDL SDUDPpWHUHNUH HJ\ DGRW
FVDWRUQD pV IpV]HNIN®BR VRO R WOMHQEI @YK Wi DF @OGIM B WKR J\
WHUPpN D FVDWRUQiWyO YLV]RQ\ODJ N|QQ\HQ DNiU PLQLPiO
(PLDWW D PpUHWH iOWDOIEDQ NLFVL KRJ\ D] HOWiYROtWiV}
QDJ\ViJiW FV3B@HGWNW D]RQEDQ QDJ\ KDWiVVDO YDQ PLQG
XWyQ\RPiVL Ii]LVUD $ NLW|OWpVL Ii]JLVQiO D JiW QDtJ\ViJD KD\
NHOO D] |[POHGPNQHN OHN+]GHQLH D FVDWRUQIEyO D IpV]HN
IRIMD PHJKDWIiUR]QL uRRMiPL @M\ DYi[POHGPASI AXLW|OWpV
XWyQ\RPiVL Ii]LVEDQ XJ\DQDNNRU H] KDWiUR]]D PHJ D]W D C
DPLQHN OHIDJ\iVD XWiQ W|EE [POHGpNHW [DYRB6@X GIXQW MDOI p V]
W~0O NLFVL JiWNHUHV]WPHWV]HW HVHWpPQ KDPDU OHIDJ\ D
NRPSHQJ]iOiViUD NLVHEE HVpO\ YDQ PtJ W~0O QDJ\ JiW HVHWpC
1i]LV DPL D J\iUWiVL N5D@ V)RIGIW R W RBHUIMNWMID] L KRJ\ WHUPp
JiIW WtSXVW OHKHW KDV]QiOQL D IU|JFFV|[QWpVQpO PLYHO D]
IRO\YyNPpSHVVpJHW HOWiIYROtWKDWYViJRW LJIpQamikOHN $] H.
R O G D GidleWdbplkalmaznak§. a iEUD DPL D WHUPpN ROGDOIQ KHO\H]
SRQWEYO WXGMD D] |[POHGpNHW V]pWRV]WDQEDOODEWHBUPpPN V]
SpOGiXO DNNRU KDV]QRVDN KD D] [POHGpNHW HJ\ KRVV]~ pO
$] DODJ~WAIGWEDNDW RNIpVINHV V]JHUV]iPRN HVHWPpPEHQ V]RNiV
WHUPpNHW DNDUQDN D FVDWRUQIWyO DX38.RPDWLNXVDQ J\iUV
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O
a)

b) c)

5 iEUD 1pKiQ\ IU|FFV|QWpVQ{d& O¢M\WQ @]iFWE JOW WX VpY PHWV]HWL
D ROGDOJIW E ILOPR8iW F DODJ~WJiW >

$] LURGDORPBWR® HIMKUW KRJ\ D IU|FFV|QWpVQpO KD
V]IHUV]iP JHRPHWULIiMD QDJ\RQ MHOHQW V KDWiVVDO YD
DODSDQ\DJRNQiO D PHFKDQLNDL JHRPHWULDL YDJ\ RSWL
(PHOOHW W] DHNO-RVQEYFVDWRUQIN JiWDN YDJ\ WHUPpPN JHR
VILQWpPQ MHOHQW VHQ YiOWR]KDW tJ\ D WHFKQROYJLD \
RSWLPiOLV SDUDPpWHUHN PHJWDOiIOiVD HW\iOWDHIIQH QE F
LIJpQ\HN WRYIEE ERQ\ROtWDQDN

22. .RUV]HU& IRO\DPDWV]DEiIO\R]iVL PYyGV]JHUHN D

$ IRO\DPDWRNV]DEiO\R]iV HJ\ UHQGNtY*O IRQWRV HO}
LIPQ\HNQHN PHJIHOHO HQ VHOHMWHY WHUPpNHW QHP V]C
NHOO D VHOHMW PHQQ\LV3I@QHIRLPMO PD O RIOODWPIDW RN H
iOWDOIEDQ IRQWRY YDODPLO\HQ WHUPpPN BB VD O PiD S\
IHODGDWRN HVHWp@ fOPINP\ UWHD QY BOWDPLOVHQ NULWpPULX|
PD[LPXP YDJ\ PLQLPXP KHO\pW NHO QO INGOR® H KibaB URD R |
PHIWD®I@ Q)LUFFFV|QWpVL WHFKQROYJLD HVHWpPQ NULWpU|
IHOYHWW HQHUJLD PHQ&\@V @ IR DLWV MLIVFDR NOXV LGH N
[62@ D WHUPpPN PLQ VpJpQHN SFOOUDP P W HUGINV B30kt & D W iY D
V]IHUV]iP PHIWHUYH®@p Qf DIHUBINIIW HIHQ NULWPULXPRN Y
[6566@ $ IU|FFV|QWpVL WHFKQROyJLD RSWLPDOL]iOiVD
1+JJYPQ\NDSFVRODWRW PRGHOR W H®/OHD GDN D POW B U HN
YiOWR]yN 6MN@]|\@W MHOHQWKHWL pSSHQ DJW LV KRJ\ HJ\ \
JViUWIiVL HOMiUiV RSWLPDOL]iOiViUD DPHO\ NpSHV D I«JJH
YiOWRRH® tUW W&UpPVPH] QGEEHO+0 OHJ\HQ HN >
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22.1. 2SWLPXPNHUHVpVL PHIJROGIiIVRN

J)DNWRULIOLY NtVpUOHWHN DONDOPD]iVD

(O V]IU D VIDNLURGDORPEDQ WDOIOKDWY RSWLPXPNHU
LVPHUWHWHP DPHO\HN FpOMD KRJ\ D N*O|QE|] WHFKQROYyJL
HOHPH]]JH LOOHWYH PRGHOOW DONRVVR Q@kpisf@na@zegyesHN D N X\
WHFKQROyYJLDL YIiOWR]yYyN JOREIOLV KDWiViUyO NDSXQN NpSH
NULWpULXP~ WHUPpNHN RSWLPDOL]iIiOiVD VRUIQ $ VIDNLUR
NXWDWiVRN MHOHQW V UpV]H D Wikl\bRahizile 6971y () pod B MWR SW L P
VHP PHJOHS KLV]HQ D WHUPPpPN PLQ VpJ kiR DNOD@ B|ROJIJRW F
PHFKDQLNDL MHOOHP] NW O D JHRPHWULDL pV RSWLNDL I
WHUPpNWXODMGRQVIJRNL]) PIZZ@V SpOIBEOXD \V HNHPWYRpRLWYW | 7 pl JHH
WHUPpNUH PiVW MHOHQWKHW V W HO IRUGXOKDW KRJ\ Pi
NJIYHWHOPpPQ\HNQHN D N+¢O|QE|] PHJUHQGHO N H]pUW IRQWR
PYGVIHUHN YDQQDN D] RSWNRUIHW/EPKWDIPPWHUHN PHJ

(J\ RSWLPDOL]iOiV IHODGDWKR] DGDWRNUD YDQ V]*NVpJ |
NtVpUOHW OHERQ\ROtWiViYDO VJHUH]JKHWQN .R@QWUROOIOW
PYHNE O YDQQDN DGDWRN D]JRQEDQ DDNWRFW| @M MAGEYP VIO BN
DIRN VIDEIiO\DODWpPDHNEHQ 6LU 5RQDOG $1OB@U $LNKNHNRIUHLN @/ IH\
NtVPUOHWHN VHItWVpJpYHO N*@JQE]]YIOWRR MR K D B/NVUWNVH]ERC
YL]VIJi®B@L 6PHOOHWW D] HJ\LN QDJ\ H@gWfakor Kggskerr®] HJI\V]HL
PyGV]HUUHO V]HPEHQ DKRO D QHYpE O DGyGyDQ HJ\ IDNWRU
D IDNWRULIOLVY NtVpUOHWHNNHO D] HJ\HV IDNWRURN N|]]
(6.apWiEUD (EE O e2@BlyBHOQV]HU&EE PYGV]J]HUUHO QHP IHOWp
RSWLPDOMRU NRPELQIFZ@W P HOMBDRUQAQALY NtVPpUOHWHN D]JRQ
NtVPUOHWHN XJ\DQLV VRN PRPRIBOL SRQWRN WGFPWWD SVENDE] (PO NV
D IDNWRURN V]iPiYDO G UBVEWatNDgyakRaat@anyniddyan]dltbrjedtek a
IUDNFLRQIOLYV [|IDNWR bneiyek YemN tudmald Oviihderl Negyes  kapcsolatot
IHOWpPUNPSH]QL D YL]VJIiODWL WpPUEHQ GH PLQLPDOL]iOMiN
MHOHQW VHQ OHFV|INNHQWRQWRM]W MpiWH VS NNVWRIUWDAHHWW.L SRQV
PUGHNpPEHQ ELYRXQDRWVNI|OFV|QKDWiVRN EHFVOpVL PyGMD D NtV
(aias tJ\ DIRN KDWiVD HJ\PiVW{ZDp QWO | R fSD @0k H/ev teH O
DONDOPMHVHWPQ SFOHIRMDQPHJIEBFV.&XRHI\ PHO\ KDWIiVRI
HOKDQ\DJROXK® WHINLO\HQ WHUYHN HO iOOtWiViKR] JIDNUDQ R!
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DONDOPD]QL PLYHO D] HJ\HV IDNWRURN N*O|QE|] V]LQV
NtVpUOHWL WHUYEHQ LOOHWYH EiUPHO\ NpW IDNWRU HYV
V]IIPEDQ WDOIOHKBMy N%RHRQX*RY HVHWHNEHQ D N<O|QE]|] |
szintekkel rendelkezhetnek, amMN HY HU W V] LneR\f8ixed/ ldvelYdddigns QHY H]*«QN

(JHN D PyGV]JHUHN DNNRU OHKHWQHN KDV]QRVDN KD YDQ
D NtVpURLIBIVEHQ >

200 200
|

190 190 Q
180 1 180 95%
J

90% 90%
170 170
82% 58%

160 \/80(70 \
.0
150 \\) 150 73% \.\
|
56% 699
60%

60%

80%,
160 <

Homérséklet [°F]
Homérseklet [°F]

05 10 15 20 25 05 10 15 20 25
1d6 [h]

a) b)

6 IEUDOLSWLNXVDQ YiOWR]y NLPHQHWL WpUEHQ YpJ]HW
D HJ\ IDNWRU HJ\WWVJHUUH NtVpUOHWWHUY E IDNWRULIOL'

Shad Dowlatshahi[71@ WDQXOPiQ\iEDQ D]W LVPHUWHWWH KF
IDNWRULIiOLV NtVPUOHWWHUYH]pV VHItWVpIJpYHO KHO\H\
SUYEIONR]iV pV Kl Biijl dndPer®ivmethbd DPL LQNIiEE D] DGRWW
WDSDV]WDODWiIQ PLQW WXGRPiIQ\RV PyG3@HHBW HQP pODS
SRQWEYO i0OOy WHOMHY IDNWRULIOLV NtVpUOHWWHUY VH.
KDWiViW D WHUPpPN IHO*OHWL prhaigsis\oMpkantiay SNOYRLEIVHOH |
EHIU|FFV|QWpVL Q\RPiV pV D EHIUIFEV|QWpVL K PpL
HOKDQ\DJROKDWYQDN WHNLQWHWWH DPL YDOYV]tQ&OH.
SRQWMDLQDN N|V]|QKHW LQNIiEE PLQW KRH QHDONQ/@M X
MyO VIHPOpOWHWL KRJ\ QHPFVDN D NtVpUOHWL WHUY NL®
D PpUpVL SRQWRN PHJIHO H O/ishhijna@haridry I QW iR AGMElfle L i O i V D
VILPXOiFLy VHJtWVpJpYHO SUYEIiOWiN D IU|FFV|QWpVL FLUI
DONDOPD]iViYDO $ NtVPpUOHW+.NEHQ D]JRQEDQ QHP GHILQ
N[]|JOW RUWRJRQIOLV NtVpUOHWW B U FNVQ SDQY HM J pQW pQip-)
WRYIEEi D] HPOtWHWW WIiEOiI]JDWEDQ V]JHUHSO YiOWR]yN C
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7RYIEEL KLED D NtVpPUOHW'NEHQ KRpY D]HKEWpRK RGUWpNIDH
HI\PiVWyO [+JJHWOHQ YiOWR]yNQDN WHNLQWHWWpPN SHGLJ
OHJ\HQ &KHE&EB@VHUW UWDDDNtWRWW RUWRJRQIOLV W|PEE O Np\
PXWDWWiN NL KRJ\ D V]LPXOiOW pV YDOyV IU[FFV|QWpVL
SDUDPpWHUHN WHNLQWHWPpPEHQ

Taguchi- PyGV]HU DONDOPD]iVD

6]LQWpQ J\DNUDQ KDV]QiODWRV D IU[FFV|QWpVL NtVpUO
Taguchi- Py G V,]Jailit 108DV pYHNEHQ *HQLFKL 7DJXFKEPPGMRWRWW F
OpQ\HJH HJ\IDMWD URERV]WXV SDUDPpWHUWHUY DPLEHQ D I
NpW FVRSRUWED VRUROMD VBBEACRRIch PYG M]MUIEENODRURNE D
KDV]QiOW RUWRJRQIOLV W|PE|N QDJ\ V]i]DOpND YDOYMIiEDQ
KDV]QiOW NtVpUOHSHWHY MSRIQVOIRYWR QEMIEE D] MHOHQWHWW F
a NLPHQHWL pUWpN YDULDQFLIiMiW LV PLQLADNMLDOQQ\ SUy
VHJItWV8.pYHO

“\DNRUWLVi “\DNRULVE W oy "\DNRULVE W ogmio
EWODJ g&po

THOMHVtV THOMHVtWP THOMHVtW/

7. iE UMTaguchi-PyGV]HU OpSpVHL EDOUyO MREEUD

iWODJRV WHOMHVItW®EPOR\MPYWHINDIDY XO

D WHOMHVtWPpQ\ SRQWRMWVIiM FIVBEQ |G O pVH
(]JW D URERV]WXV SDUDPpWHUWHUYHW V]LQWpQ J\DNUDQ
RSWLPDOL]IOiIViKR] 8% Hkiinipi EWWBXEIMWPIQU ROEYO $%6 IU|FFV
NRURQJRN YHWHPHGpPVPQHN PLQLPDOL]JiOiViW YpJH]WpN NtVp
OiIWKDWy KRJ\ D NRUIEEDQ EHPXWDWRWW |IHDWN \@ R ULRQLKDWR Q
DODSRQ Q\XJV]LN KLV]HQ tegsA DHNW R<U U FCPL V DINtW RUB MWW H U Y |
FVXSiQIDMBEOIiQ\W DONDOPD]YD D V]yUiVHOHP]pVKH] D | EE ID
IRQWRV D NtVPUOHWWHUYHNQpPO DONDOPD]JRWW IDNWRURN S
DNiU KDVRQOy DPDSDR\BYHWNDQV UHQGNtY.O HOWpU HUHI
NeO|QE|] NtVPUOHWWHUYHN PiV JHRPHWULIiM~ WH@PpNHNQpO
VILQWpPQ $%6 DODSDQ\DJEYyO J\iUWRWW WHUPpPNHN YHWHPHG
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NLW|OWpPVL LG KDWiVD N|JHO HOKDQ\DJRS) @DR@NDIN \E]RD
H] YROW D] HJ\LN OHJIRQWRVDEE SDUDPpWHU (PLDWW J\I
VRN SDUDPpNUHO HK| Hm® N He @ EgN DR\Q WPRDWIG HJ\ PiVRGODJR
SRQWR\DIWKQ@YRDUDGY I KeWiaRUddRMND \K DMVAMED IH KK H] KDVRQO)
TaguchiHOMiUiVW NpW OpSpVEHQ DONDOPD]WIiN D JVXJRURGI
NHYHUW V]LQW& NtV YW VeHNIHWH\Y WYN ® IRQWRVDEE Jp!
PDMG HJ\ SRQWRYV NpW V]LQWHV NtVpUOHW YWJItWVpJ
NJOFV|QKDWiVEyO NHUHVWpN PHJ D] RSWLPiOLV EHIiOOtWi\
D NpW WHUY HOWpU RSWLPIiOL VanihelON|]WdV DN RAEL X E LMV
JVXJRURGIVW HUHGPpQ\H]

9iODV]IHDIVPQOHWWHUYHN DONDOPD]iVD

$ NRUIEEDQ LVPHUWHWHWW PYyGV]JHUHN UHQGNtY«O K
YLIVIIiQR@iUD OHIJMREE SDUDPpWHU PR® E YQIRL SESHIN B Ht
IDNWRURN KDWiVD N|]WL N7403Q BMpJ R/ p\W ©OW HWHW p QHD | R
HJ\HV WHFKQROyJLDL SDUDPpWHUHNHW NYDQWLWDWtY
J\DNUDQ V]*NVpJHVY OHKHW PRGHOOHNHW DONRWQL KRJ\
SRQWRN N|]|WW LV OIHEHY WHQDSNHMOQVPHQVWHUYHN KDV]QR
LO\HQ YiIiOWR]yN KDWiViwW HJ\W]JHUG&EE DODFVRQ\ IRN~
modellezni[94].

$ NRUIEEDQ LVPHUWHWHWW IDNWRULIOLV NtVpUOHWW
PRGHOOHN LOOHV]WpVpKH] D]JRQEDQ YLV]RQ\ODJ VRN PpU
HVHWpPpQ D OHWHOWHW&IDBEBWRULIOLY WHUYYHO VILQW
N|OFV|QKDWiVRNDW. ©HKBDW MLP}ROQDWEOVYDN PpUpVL SRQ)
KRJ\ PiVRGIRN~ NDSFVRODWRNDW PRGHOOH]KHVV*QN OH
V]*NVpJ pV D OHINHYHVHEE KiURP VILQWHY WHOMHY IDNW
8.biEUD (]]JHO V]HPEHQ PHQWUXPSHRIGIWRN NRR@RBtFLYV
composite desigy DJ\ &&' NHYHVHEE SRQWUD YD@B.Xj&NMPIp JRVQLF
KDVRQOY WHOMHVtWPpQ\W Q\~MW D Q D N9% 9§.FEGkRaNerveR R G H O
QHY*NHW RQQDQ NDSWIiN KRJ\ HJ\ IDNWR U}WDY R O\ MIpIDO @ |
FVLOODJSRQWRNEYO pV D WHUY N|]HSpQ74.GohtoOadditamv W LV
PHIMHJ\H]QL KRJ\ D &&' SUHGLNFLYV SRQWRVViIJD QDJ\ED
HVHWpPQ KRJ\ D FVLOODJSRQWRN PLO\HQ WiYROVIJEDQ K
LV KRJ\ KiQ\ LVPpWOpPVW VHUYH]QHN D N|]JpSSRQWED
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8 IEUD +iURP IDNWBORWWHUY SRQWRNIPOH HNRKRH]G V@ i WHD/ FRICHOVEN YVH U I
D NpW VILQWHV WHOMHYV | BNIRPUV]DQ W MWHWH O MSRQMI NEVRULIiOLV WHU
FHQWUXPSRQWRY NRPSR]tFLYV WE®@ YD P M PX P SRQW D >

+HLQLVFK 90@WNXNWDIWH XN VRUIQ N*O|QE|] IDNWRULiOLV
NtVPUOHWHNHW KDMWRWWDN YpJUH IU|FFV|QWpVL SDUDPp
ODSND V]HU& WHUPpN PLQ VpJL SDUDPpWHUHL D WHUPpPN W|
NtVPUOHWHNE O V]iUPD]y DGDWRN N|]WL ,|aftifiibl Inéudad VW QH XU
network LOOHWYH PiVRGIRN~ SROLQRP VHJtWVpJpYHO PRGHOOH
KRJ\ D] $11 pV D OLQHiULV PRGHOO LV N|]JHO KDVRQOyY HUHGI
SRQWRW WDUWDOPD]y NtVpUOHRA|ONKHW (KRDOPYED®K O HBHO®SY!
DGyGyDQ VRNNDO W|EEIpOH iOWDOIEDQ QHPOLQHIULV YiOD\
LOV\HQ WHNLQWHWEHQ NHYHVHEE V]DEDG\VIU@RNBID®pOMQEH C
KDV]QRVDEE HJ\ IUDNFLRQIiOLV IDNWRULIOLV NtVpPUOHWWHO
YHWHPHGpVUH NHYpVEp KDWiVRVDNDW NLV]&UQL PDMG D I}
&&' VHJtWVpJpYHO D] R SWuthiPax@Ng-MPaitigsaratiy]100 CCD
VHIJtWVpJpYHO PRGHOOH]WpPN D EHV]tYYyGiVRN PpO\VpJpW
NtVPUOHWeNEHQ HOYpJH]WpN D PRGHOO $129% HOHP]pVpPW G
GHILQLIiOW QHP VJLIJQLILNIQV SDUDPpWHUW WIVWD® RMHRW W
HOHPH]WpN VHPPLO\HQ PyGRQ SpOGiX0i pwsola sy 'UDSHU
VHItWVpJpYHO 1@ LHOG RO QR] L DEODN PHJKDWIiUR]iViKR] KL
NtVPUOHW WHUYH]pVL PyGWPHEM NHWH QO VD NWFDI XHEXHP pVpYH
azt aEHiOOtWiV NRPELQiFLYW DPRLYM M i @HADREE ¥ KOWR P ®IHt
MHOHQW V SDUDPpWHUUHO HJ\ WHOMHV IDNWRULIOLV NtV
WHFKQROyYJLDL SDUDPpWHUHN KDWiViW eUGHNHQ PyGRQ HO
HJ\LN SDUDPpWHU V]HUV]iPK PpUVPNOHW I[+JJYpQ\pEHQ PD
LOOHV]WHWW PRGHOO QHP YROW PHJIHGMBO VEI P XN Wi No B
DGRWW K PpUVPNOHWHQ $] tJ\ VIJHUJHWW IBGBREBNRVNItIWEPI
KRJWDN OpWUH D KiURP SDUDPpWHU [+JJYPQ\pEHQ

24



3iUL]V 5LFKiUGPABRPUQHNH]pV

2SWLPXPNHUHV DOJRULWPXVRN DONDOPD]iVD

$] RSWLPXPNHUHVpVUH D KDJ\RPIQ\RV NtVpUOHWWHU?
N*O|QE|] PHWDKHXULV]WLNXV HOMIiUiVRN LV V]*OHWWHI
JDUDQWIOMIN D] DIOR/PWE NOHRHWAWL RRSMRLPXPIQDN PHJWD
|+JBIQHN D P&N|GpV*NK]|] V]*NVpIJHVY YpOHWOHQV]HU& YiOWI
WXGQDN OHQQL KD D YL]VJIODWL WpU RO\DQ QDJ\ KRJ\ D
[103@ /RJIJLNXV WHKiw KRJ\ HJ\ RO\DQ NRPSOH[ HOMiUiIVQIiO
PYyYGVIHUHN DONDOPD]iVD LV V]JYED NHUOW D WHFKQROYyYJL

$ PHWDKHXULV]J]WLNXV PYyGV]JHUHN N|]*O V]iR&AVADOJRUL
HIJ\LN OHJJ\DNUDEEDQ DO N D @erietjkesValgoritnusHGEA), Payn &z HU D
HYRO~FLYV IHMO GpVW XWIiQR]]D $] DOJRULWPXV W|EE O
HIJI\HGHNHW SDUDPpWHU NRPELQiIFLYNDW NHUHV]JWH] PX
AJ\HUPHN" V]XERSWLPIOLY SDUDPpMOB@NRPELERYEMHHOD
VRN WJEE V]i] LWHUiIFLYW LV LIJpQ\HOKHW DPLNRU LV Nt
DOJRULWPXVQDN HOHPH]QLH tJ\ iIOWDOIEDQ QHP-tYDOYV
DONDOPD]QL KDQHP YDODPLO\HOWMPJpOEH@HOzEIki W PRC
Erzurumiu[108@ LV KDVRQOYWES\BPHRDWiVXNEDQ DKRO V]LP X(
TaguchiPyGV]JHUUHO NLV]&UWPpPN D IRQWRVDEE IU|FFV|QWpVlI
NtVpUOHWE O V]iUPD]y DGDWRNRQ EHWDQtWRWWDN HJ\
PRGHOOH]pVpPpUH $] tW NG RIMVHQAEREHNXY DOJRULWP XV
YL]VJIODWL SRQWRNDW D WpUEHQ DKKR] KRJ\ D] RSWLF
JROQWRV PHIJHPOtWHQL KRJ\ EiU NtVPpUOHW<NEHQ VRN PpU
NHYpV DGDW HJ\ iOW RQORRMNXD@NDIL-PRI|GW &R ER\GR Vp E HDOKI 1Y
YDOLGIiIOiVIW LV NLKDJ\WiIN D] HOHP]pVeNE O tJ\ PHJN
DONDOPD]KDWYyYViJD

(J\ PiVLN V]LQWpPpQ J\DNUDQ DONDOPD]RWW RSWLPXF
KD QJ\D NRIGoyithud (ant colony algorithm $ P&N|GpVH D KDQ
NRPPXQLNiFLYMiKR] V]*NVpJHVY THURPRQ Q\RPRNRQ DODSX
KDQJ\iN NJ]YHWYH HOMXWKDWQDN D] pWHOIRUUiVKR] $] D¢
WpUEH DPHO\ KDQJ\IiN ~-WYRQDODYDPRQRODPLD\N€ PYB|R QPR
~-WYRQDODN PHJN-Ql@QdE|]V$HWRRQUWN-DNORAYQWP XV KDVRQO
KDV]QRVtWKDWYy D IU]|FF VYipWapgénetiis do@mueyHd XiKiRILY KiOy
VHJItW Vpll@y HEX D QJ [pM @ ilWYPRYV |QWpV RSWLPDOL]iOiVD PLD
*$ pV D KDQJ\DNROyQLD DOJRULWPXV KDV]QIiOKDWYVIiJiW ¢
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KDV]QRVDEE KD NLV GLPHQ]LYyV]iP~ WpUEHQ DONDOPD]]XN I
HOMiIiUIVRN WHUPpV]JHWHVHQ QHPFVDN D WHFKQROyJLDL SD
KDQHP D] LSDUEDQ HJ\pE IRQWRV NpUGPVHNEW® LPFGRQtWKH'
*WHPH]]pN D IU|FFV|QW V]HUV]IiPRNNDO pV JpSHNNHO J\iUWIiV
A UpV]HFVRSFWIDAD (pharlic@ i svarm optimizaton D] iOODW FVRUGIN U
YLVHONHGpPVpW V]LPXOiOy DOJRULWPXV DPHO\ FVRUGIN UDI
WDSDV]WDODWDLN VJHULQW LJ\HNH]JQHN WiSOIiOpNRW NHUHYV (
LWW D FVRUGD HAKMPpLHOBPBDWDLUNWRHGRUOIVL LUIQ\XNDW D W
KDWiUR]]D PHJ D UpV]JHFVNH NRUIEEL PR]JiIVIEYyO DGyGy OF
WDSDV]WDOW OHJMREE SRQW KHOWHEWD VIOORMNYHOBJMRHEE
helyzete[114). BensinghpV Will¥@ LD>*$ pV D U POJHEWINWMEROW DONDOPD]KE
YL]VJIiOWiIN SROLNDUERQiIW OHQFVpN IU|FFV|QWpVpPQHN RSW|
RSWLPXPRNDW WDOIOW DPHO\HNNHO N|JHO KDVRQOyY SRC
U p V] H Faldoktrousndk ennp NHYHVHEE LWHUIiIFLYUD YROWI16/]*NVpJH
NRPELQIOWW v/ *B Up\DBFRNHWPXVW KRJ\ EHIiOOtWVIN D 11U
WHUPPpNKW] N|YMWOHGiOiVNpQW |VV]HKDVRQOtWRWWiN D NRF
RSWLPiIiOLV EHIiOOtRYIG&W HIV HO J X BIOIH WOAHV B D N DCSIRWY MH R\BWQ P
EHIOOtWiIiVRNNDO $ NLpUWpPNHRPMRM]p VYV HEL ND KOMPRIWWDN I
EHIOOtWiVRNRQ pV YL]VJIiOWiIN D WHRHWSROYHUD NQDHEL DU WM
NpSHVVpJ LQGH[ VHJIJtWVpJpWHO® G&jWHKDMGPYRMHWNE IORJ\ D NR
UpVIHFDORHBDMWP XYV KDWIURIRWWDEEDQ SRQWRVDEE pV VWD

2.22. YRO\DPDW V]DIEIGEWR|QWpVQpO

$ WHUPpPN PLQ VpJpQHN V]DEiO\R]iVD D] HJ\LN OHJIRQWR
&KHQ pV @UQJIB|FFV|QWpV V]DEiO\R]iVL PYGV]JHUHLW QpJ\ F
1+JJ HQ KRJ\ PL D V]DEiO\R]iV FpOMD D J\iUWiVL SDUDPpWH
V]DEiO\R]iVD D IRO\DPDWMHOOHP] N V]DEiO\R]iVD YDJ\ pSSt
$ J\iUWiVL SDUDPpWHUHN EHiOOtWiVD HOV VRUEDQ D]W MHO
PHJIHOHO NULWPULXPRN 1+JJYPQ\pEHQ NHOO PHIJNHUHVQL
HO ] DOIHNR]HWEHRPA JpSSDUDPpWHUHLQHN MHDE@WR]iWi{WEHI
N[][WW D FVLJD PRR®iVOLODMNW JyQiN K PpUVPNQHWPQHN V]
NeO|QE|] YH]pUO NNHO PLQW SpOGiXO 3, DUIQ\RV LQWHJIU
SURJUDPR]KDWyY ORIGNA L RN PPUDON WIHY@OOEH P RYMHDW pQ R O\DQ
W X O DM GRRQWMERW O pV NRQWUROOiIOiViUyO YDQ V]y DPLNNHO |
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KDWiViW OHKHW 72[@P \/ fHHU W\DIWHR)LL & S p 2G@X OV DI A3 Q]ii @ BC
PpPUKHW |POHGPNQ\RRiRpDYAER@HHIN\ pSSHQ D] |[POHGpPN i
WHFKQROyJLDL SDUDPpWHUHNE O DGyGy I23HIHW RIVSR RS
VIDEiO\R]iVL PyGVJHUHN D IRO\DPDW VWDELOLWIiViQDN E|
PLQ VpJHW J\DNUDQ VRNNDO SRQWRVDEEDQ WXGMiN MH(
DONDOPDVDEEDN D IU|FFV|[QWpV VRUIQ WHO P HWHNOp W DWHIOD!
(JpUW J\DNWHUWQP ENPLQ VpJ VPODEDSMOMNDMW H]JHNHW D IRO
DONDOPR]]iN

$ WHUPpNPLQ VpJ V]DEiO\R]iViKR] iOWDOIEDQ YDODPL
V]+N\amélyiOWD OiED/JiOW YiOWR]yN 1+JIJYpQ\pEH@odellPLQ V
[124@ *RUGRQ RY@WDJVIDWBDOXN IHMOHV]WHWW W|EEYiOWF
NeO|QE|] WHUPpNPLQ VpJ MHOOHP] W V]DNtWy V]LOiUGYV
YDVWDJViJ PRGHOOH]JHQHN (]JHO D VIHQ]JRUUDO KDVRQO
D WHFKQR®FUDPpWHUHNE O YDJ\ W|EE HJ\YiOWR]yV V]HQ]
&KHQ pV I86@ VIDLVPHUV]IPEDQ D I~YyNiQiO pV KLGUDXOLN
VIHQ]JRURN PpUW DGDWDLEYO YDODPLQW D YH]JHW RV]OR
DGDWDLEYO GHILQLiOWDN N+O|QE|] PpU V]iPRNDW DPLN
csigafoUJiV | P-KHBPWYpNOHW YDODPLQW D] DODSDQ\DJ YiO\
$%6 N|J|WW KDWiViwW MyO PpUKHW Yp WHWWpN (JHNNHO D
PYGV]JHUHN KDV]QRVDN OHKHWQHN HJ\ V]DEiOXY P WHEBD\Y |
PD[LPiOLV Q\RPiVW KDV]QiOWiN D] HJ\LN PpU ®JjR®ODN D
PXWDWWiN NL KRJ\ D VIHUV]iPK PpUVpPNOHW YiOWR]iVW D
PRGHOOH]QL $ V]DEiIO\R]iVL NtVPUOHW-NEHQ D] DGRWW S
|IPOH&pRpUVPNOHWHW YDJ\ D V]HUV]iRKWRNU\pY/N O HRAIRW i \P.
DODWWL WHU*OHW DODSMiQ D] XWyQ\RPiV1Z8@J \V]i J VO N G
YLVINRJLWiViw LJIV\HNH]WHN V]DEiO\R]QL HJ\ RO\DQ NpW N
I~YyNiQiO PpUKHW Q\RPiV VHJtWVpJpYHO V]DEiO\R]JWIiN
NeO|QE|] ~MUDKDV]QRVtWRWW SROLPHU NH YKRPN KD BIpO |
IRO\DPDWMHOOHP] N V]DEiO\R]iVD IRQWRV OHKHW QHP
WHUPpPpNPLQ VpJ pV D MHOOHP] N N|[]|[WW $] HUHGPpQ\HL
V]DEiO\R]iV RNR]JWD MDYXOiV D PHFKDQLR QW R\N\GVEGRQ V|
D PHFKDQLNDL WXODMGBRN WHRG!IP BOHIOMEMOMHQVBLVHEE D
QpON=+O
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223. ,SDU pV IU|IFFV|QWpVY NDSFVRODWD

$] HOP~OW pYV]i]DGRNEDQ W|EE LSDUL IRUUDGDOPDW WDL
IHMO GpVH LQGXNIiOW $] HOV LSDUL IRUUDGDORP D V]i
IHOKDV]QiOiViYDO N<O|QE|] JpSHNHW NH]GWHN bemOa PHIJKDMV
PIVRGLN LSDUL IRUUDGDORP D] HOHNWURPRYV iUDP pV D IXV
harmadik ipari forradalmat az 194dV pYHNW O OHKHW V]iPtWDQL DPLNRU L
LQIRUPDWLNDL UHQGV]HUHN P L D2@%. W nBgyeDil ipaR fidadalofO iV HO W |
YDJ\ DKRJ\ J\DNUDQ FVDN U|YLGtWYH QHYH»NYBEN , BDHMpUJ
YHIHWKHW 130/13Y@& D $p ,SDU NRQFHSFLyMD V]iPRV HOV V
WHFKQROyYJLD IRJDOPDW pV HOYHW IRJO BarPRadtoB;bzW|EEHN N
Ipari Dolgok Internetelfidustrial Internet of Things YDJ\ pSSHQ D 1DJ\ $GDWPHQQ\L\
Data) i132@ OLYHO H] D] LSDUL IRUUDGDORP HJ\ QDSMDLQNEDQ
SRQWRYV GHILQtFLYYDO QHP UHQ®&ROWMN]LMR VH NXIWD @M PL P\H NG
Ne@|] HOYHNHW PyGV]HUHNHW -FavkaiRldtdam R385 hogp ] ,SDU
D NRUIEEL LSDUL IRUUDGDOPDN LV UHQGNtY«O PHJYIOWR]W
PXQNDOHKHW VpJHNHW ~J\ YDOyYyV]tQ&OHJ D] ,SD13q. LV YiOW
CombemalepV W il3¥ &érictakis pV N|JHSHV NpSHVVpJHNHW LJpQ\O IHC
JPpSHN IRJMiN YpJH]QU32@KRBONKIORR D> VIHULQW H]JHO HJ
PXQNDOHKHW VpJHN Q\tOQDN PDMG D] LQIRUPDWLNDL pV |
LVPHUHWpPEHQ IRQWRV ILJ\HOHPPHO N|YHWQL D-ho2|FFV|QWp
NDSFVROYyGy WUHQGHNHW

%iU 7DPiV AB@RONMXYWDWiIVD VIHULQW LQNIEE D ORJLV]JWLNI
YDQ QDJ\REE OHKHW VplJ PLQW D J\iUWIVWHFKQROYJLINED
IUIFFV|QWpVL WHU*OHWHQ RgéydddK\Q RVOMYE@D NKW DWYVWINEPQHL
HU VtIWHWWpN PHJ KRJ\ D IU|FFV|QWpV V]iPiUD D] ,SDU D
DODSXOy V]DEIO\R]iVL Priy@Nanp BHildkatamn#lko@H QW LY pOWpPN IRQWR
JViIUEDQ HOKHO\H]JHWW K PpU V]HQ]JRURNDW |[VV]HN|WQL D Wt
K PpU V]J]HQ]JRURNNDO LOOHWYH D IU|FFV|QW JpSSHO HJ\
OHKHW VpJeN Q\tOW D WHPSHUIPyEYPNOIHVNYV [IDEWOARDWVO WP M
K PPUVPpNOHWKH] LID]tWDQL DPLYHO HVHW ®&hbdtdxanipM FFV | QW p
Wivya@ D IU|FFV|QWpV DGGLWtY J\iUWiIiVWHFKQROYJLD pV |
NLDODNtWRWW IRO\DPDWXNDW WHNLQWHWW pM ylJ]L i SDN ;
Martin-' Rx D pWH W il42/@D INXWDWiVXNEDQ HJ\ LQWHUQHWHY IHO*OHW
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RSWLPDOL]iOy DOJRULWPXVRN VHJtWVpJpYHO D | EE WHU
V]iP DODSDQ\DJ VWE NpSHV IU|FFV|[QW V]JHUV]iPRW WH
UHQGNtY*O KDV]QRV OHKHWQH D]JRQEDQ DWPXNWD WiWED]|®
P&N|GpVpW YDODPLQW D WHUYH]JHWW V]JHUV]iPRW QHP J\j
tJ\ D NXWDWiVXN SRQWRVViJD PpJ QLQFV MH2t@yekeztekO iWiP
ELJRQ\tWDQL D] iOWDOXN IHMOHV]WHWW V]DEiO\R]y UHQ
DGDWRNRQ LV EH OHKHW WDQtWDQL D EHIU|FFV|QWpVL \
V]iPRV NXWDWiV LUIQ\XO D JpsSIDOPDQiXORauSIOMIRWIMN P X V|
Wiywp@ JpSL WDQXOy DOJRULWPXVRNNDO DQRPIiOLD GHW
LG SRQWMiW D IU|FFV|QW JpSHNQpPO PHJEHFV.OMpN H]]
OHKHW VpJpQHN HVp 6@V V HX@W ppQy DY iQEED BWKDWy JD]GiO
W|UHNYpVpW LI\HNH]JWpN NLDNQi]QL W|EE RV]WBDpMity DOJF
Vector Machine YpOHWOHQ HUG YDODPLQW QHXUIOLV KiOy VH
OH KRJ\ PLO\HQ KLEiW YL]VJIiOWDN D] HJ\HV WHUPpNHNH
KLED RND SHGLJ D]]JDO OpQ\HJHVHQ N|QQ\HEE QHWW YR
NLV]&UQL D NHY pAnrinpbadt @W RVIDEMW J\ QHXUIOLV KiOy DODS
UHQGV]HUW pStWHWWHN NL DPL D IU|FFV|QW|WW WHUPpN
PyGV]JHUsNEHQ HJ\ URERWNDU PR]JDWWD D OHJ\iUWRWW
W|PHJ pV PpUHWHN P QUppV | HIORY BV MINHQI SUREOpPPiIMD
WDQXOy DOJRULWPXVp LV D] KRJ\ QDJ\RQ VRN DGDWUD
NXWDWiVEDQ HJ\ SR QME yHR DVOR N QAW U O HW WHAUYpVUH Y
IU|[FFV|QWpVL FLNOXV PHQQ\LVpJ UHQGNtY+O VRN PLQG L

23. $ PHJHU VtWpVHV WDQXOiV D IU|FFV|[QWpVQpO

$ PHVWHUVpJHY LQWHOOLJHQFLD KDV]QIiODWD HJ\UH L
N R U ifgjé&zktben Z.2.3 alfejezet PI¥ROW V]y D IU|FFV|QWpVQpO D PHYV
KDV]QiODWiUyO D JpSL WDQXOy DOJRULWPXVRNRQ NHUH\
KiURP FVRSRUWED WRNIVHYRWWQ Q@dBupervised learning
|HOe+J\H O WbaWsDp@r¥gadViearning pWHJHU VtWpV baV feliM@rc@niedt V
learning [147,148@ (JHN PLQGHJ\LNpQHN OpQ\HJH KRJ\ D JpS
NeO|QE|] IHODGDWRNUD WXGQDN UiWDQXOQL D PLQWIi]D)
VSHFLILNXVDQ HJ\ DGRWW IHODGDWUD SpOGiXO DGRW\
beprogramozva WHUPpV]HWHVHQ DGRYYW NRUOIWRNRQ EHO-O
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$ QHP IHO<«J\HOW WDQXOiV VRUIQ D GUIBEQ]DYy\R FiOR.iiQD N
GHWHNWI@ VDYXD3J\ pSSHQ D VRNGLPHQ]JLYV PLQWIi]JDWEYO FV
NODV]WIDU Fme2@ 1HP IHO«J\HOW WDQXOiVL PYyGV]HUQHN
| NRPSRQHQV DQDOt]LY KLHUDBN|§KS N\KY/D NI3DE Pus HoBHOPIN HIOMWD
WDQXOiVQiO D] DGDWSRQWRNKR] KR]]i YDQ UHQGHOYH HJ\ RO
RVIWIiO\UHQGV]J]HUEH OHKHW NHW VRUROQL YDJ\ pSSHQ YDO
,O\HQ WDQXOiVL PYyGV]JHUHNQpPO LVPHUHWIDHNQ P\GIWSRNE R I
besorolni RVIWiQ\[R34vYDJ\ D] HIJ\HV GLPHQ]JLYNEDQ OpY pUWpPNI
QXPHULNXV LQIRUPIFLY UBDSFNYRBOWI(WWHPWIMIHUHN N|]Jp WDL
ak OHJN|JHOHEEL V]RPV]pG RV]WiO\R]JyN D G|QWpV IiN YDJ\ D ¢
KiOwbg.>

1LDQ pVIW@WIHWLQW D PHJHU VtWpVHV WDQXOiVL PyGV]H
IHOLVPHUW IRNR]DWRYV P HtHll [grd ertov iPvH ? WEHWHRIPHOMH B HtUiIiVD L
$] IOODWRN YLVHONHGPVPQPO D IRQWRV IHOLVPHUpPV D] YR
PHJILJ\HOW iOODW V]iPiUD NHGYH] NLPHQHWHOW pUWHN H
FVHOHNYpVHN DPHO\HN XWD QN DR HD@BHRWMWHAD iDOGWHY WROHR $ NR
WDQXOivL PYyGVIJHUHNNHO V]JHPEHQ D PHJHU VtWpVHV WDQX
rendszerq. iEUD V HJtW LNDUWDK@hki@hwent pV HJ\ G| QW pI\Wel R ]y
iOWDIOHHIW QDN WXGDWIEDQ KRJ\ D NJUQ\HJHWEHQ pSSHQ PLC
iOODBRMWDHOG|QWL KRN GPHLIOY g @dtionD NFIOy®V Yp JUHKDMWDQLD
NIYHWNH]WpEHQ D NJUQ\HIJHWEHQ EHW|OW|WW iOODSRWD PH.
YLVV]DNu@ap Weward DPL VHIIMQYBEDQ KRJI\V HOG|QWVH D] DG
hasznos vole vagy semJ47, 157, 158.

EJHQV

,UIQ\HOY

yJUIQV\HIQYVViIWPV

. OHJHU VtWpVHV WDQXOiVL
EOODSRW DOJRULWPXV
$NFI

-XWDORP

JUQ\H]HW

9 iEUD $ PHJHU VtWpVHV WDQX®E]iV P&N|GpVpPQHN HOYH >
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SHUHUD pV .DEDDEODUXBMDMWWi¥XNEDQ D PHJHU VtWpVHYV
WDQXOPIQ\RNDW NDWHJRUL]JIOWIN HOV VRUEDQ D] HQHUJ
$ NXWDWIVXNEDQ pV NI]JIWW D JpSL WDQXOiV pV
PHIMHOHQW SXEOLNIFUQMN IEUPIWDHLEJOOMAIN OIWKDWY YRC
DOJRULWPXV NpV]OHWWHO UHQGHONH] WHU<OHW JpSL W
XWiQ PtJ D PHJHU VtWpVHV WDQXOiVQiO IHOWHKHW OHJ
energetikai szeW RUEDQ $ PHJHU VtWpVHV WDQXOiVL PyGV]H
UHQGV]HUHN DPLN IRO\DPDWRYVY NDSFVRODWEDQ YDQQD?!
PHIJHU VtWpVHV WDQXOiVVDO IRJODONR]y NXWDWIiVRN V]i
DODS~iOARJEVL NXWDObiMRNND®] HUHGPpPpQ\HLNE O MyO
PHIJHU VtWpVHV WDQXOiV HJ\ MHOH-Q@W W XYJWW RQ POHRQWp N
KRJ\ HIHN D PyGV]JHUHN HJ\UH LQNIiEE HOWHUMHGQHN D N

—=— Gépi tanulas =~ Modell alapt
prediktiv szabalyozas
+— Megerdsitéses tanulds / 5 «— Megerdsitéses tanulds
[ alapu szabalyozas /"

-

-l
0T o oo o oo
T

2000 2005 2010 2015 2020 2000 2005 2010 2015 202
Y Publikacié éve

10 iEUD OHJMEHIOLHNQFLYSNK V]iPD FtP NLYRQDW YDJ\ NXOFVV]y
D D JpSL WDQXOiV pV PHJHU VtWpVHV WDQXOiV HVHWpPEHQ D] H
E DPRGHOO DODS~ V]DEiO\R]iVRN pV PHJHU VtWpVHVIS§iDQXOiV HV

23.1. OHJHU VtWpVHV WDQXOiV DOJRULWPXVDLQDN P&N

$ PHJHU VIWpVHV WDQXOiVL DOJRULWPXVRN OpQ\HJH
D]iOWDO KRJ\ DJB@WIPYKRYW LQNR D R iR, illetve
~MDEE LQIRUPIFLK®BWUIVWMM Cexgb@tichG N HUWHLAGD@. 0% >N p W
WDNWLND N|[]JWL NRROURPLVEQYPRIRPOpPD PHIJROGIVD V]H
UDEOy BEBSEFQMNUMD YDQ pV D] HI\HV NDURN PHJK~]iViYDO ¥
D FpO SHGLJ D] |[VV]HV M X8IDENRR, [kl MHDeW En@ilad egyes
NDURN KDWiViwW HO V]|U IHO NHOO IHGH]QLH DJRNDW PDI
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NLDNQi]QLD (] HJ\ YLV]RQ\ODJ HJ\V]HU& IHODGDW DKRO D
HVHWHNEHQ VRN OpSpVHQ LG SLOODQDWRQ NHUHV]WeO WD
DOJRULWPXVQDN KRVV]~-WiYUD NHOO WHNLXQ ¥BhHeR LaH SpOGIiX
~J\QHY B IWM\WNRQrenmoDRaIl az algoritmusban alkalmazni, amitlé2@ DOD@MiQ D]
|[VV]IHI«JJpVVHO OHKHW PHIJWHQQL D NJ[YHWNH] PYyGRQ
1
Jea LT O @®epss (1)
e
ahol )4 D GLV]INRQW i-®Gi\® LK\R | (5P S (dliBzRoDtaR®, Q. - 5 pedig
D] DNWXiOLV SLOO kadkw XWD® RPY SWANW]INRQW IDNWRUWyYO |-
D M|Y EHOL MXWDOPDNDW PiV PpUWpPNEHQ V]iPtWMD EH $ G
N|[JHOOiWKQW. r HYHWpPQ PLQGLJ FVDN D N|YHWNH] MXWDOPD!
WiYRAQIWYWPLNRU PLQGHQ HJ\HV HON|YHWNH] MXWDOPDW IL
NHWW N|]WL HVHW DPLNRU D M|Y EHOL MXWDWOPRDODNDW HJ\UH
$ GLVINRQWIiOiV DJRQEDQ HOV VRUEDQ D]J]RNUD D] HVHWHN
N|[]W YDODPLO\HQ NKQYWDFPDWs SID@ DIWDQXOiVL IRO\DPDW OH
LG W N|]YHW HQ $PHQQ\LEHQ H] XWYEEL HVHW QHP iOO IHQQ
D] ~J\QHYIMBEWWIRY MEBEDODE®MQL XJ\DQLV D GLV]NRQWIO
PHIJROGiIVRNKR] YHIJHWKHW $] iWODGRYI WMXNEDFRLRIBY K B]IDPJI\

VIRNIV V]iPIWDENMMDH V]18HI[AKH] >
f

Jeask | 14epss F NG & 2
b@4
ahol ) gD GLIITHUHQFLPBIGL KR(® B PRADOPWEWRIOLY SLOODQD

NIYHWNH] MppedigtorRELN SL OO D Q DMAD JRN PV RABQ R PQ\BIO B G R W
VIHULQW $ M|Y EHOL iOODSRWRNUD YRQDWNR]y KR]DPRW D]
OHKHW GH OHKHWVpJHV PHJEHFV.OQL D PiU LVPHUW LQIR
LUiQ\H @dlityl az adott OIOODSRWEYO D YiUKDWy KRDPRRW P U W pWN
|+JJY Pp@alue function VHJtW \Bp OHYKHON P HIEIHEA -OQL >

R:QLqg:).,QLAQ 3
s PDJ\DU V]DNLURGDORPEDQ HOWHUMHGW PpJ D] AHOI
(hitps://doi.org/10.32560/rk.2023.3.4
2 (J\ PiVLNlteriedt PDJ\DU PHIJIHOHKXDV]®DRVViJ’ NLIHMH]pV

(http://dtk.tankonyvtar.hu/xmlui/handle/123456789/8)110
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aholR:Q D] iOOD SIRWIWHW p D  DGIRWHD Y HW ONOOHD\E B Mp D Q
QSHGLJ UHQGUH D KR]PHPGERN B3] OMIPRWVE DQiJ B QWD IQIX\O D/ \
HJ\HV iOODSRWRNUD PHIJWDQXOMDJI®p GV \@LHY N HWW @ Q D\
|[VVIHKDVRQOtWDQL KRJ\ PHO\LN iOODSRWEDQ pUGHPHYV
QHP D] HJ\HV iIOODSRWRQXKWQHPNVNPIWMWMOKRI\ D] DGRWW iC
GIQWpVHN N|]*O OHKHW YiODV]IWDQL (] VIL@WpW H BR]D
~J\QHY HVHHVOW N YIp V p Y MaEiNnvalue function [164, 165]:

3:G=Lqgi),QLGSL = (4)

ahol 3 :Gx=; D FVHOHNY NN pONE DG RWAHD Y HWONQ OIS R W BD Q
=DNFLYW Y)QQWMYBBIGLJ UHQGUH D KR]D PredilOfdian&tBaw/ pV D
OLYHO D WDQXOiV FpOMD D OHKHW OHJW|EE MXWDORP EH
D] ~J\QHYREWWRNOLV (BJi@HHWWDWOiOiVD D]JiOWDO- ddyJ\ D]
FVHOHNMpYIPYOWQAIW SRQWRVtWMXN D N|UQ\H]JHWEHQ YDOy
GLVINUpW iOODSRWRNEYO iOOy WHUHN HVHWpPQ D] RSWLPI|
azonban nagy terek esWpEHQ D PHJROGIV iOWDOIBIPQ FVDN N|]JHOtW

ORQWH &DUOR PYyGV]HU

$] RSWLPiIOLV LUIQ\HOY PHJWDOIiOiViUD V]iPRPIWOJRU
PYGVIHUHNNHO SUYEIiOMIiIN H]W HOpUQ LMosfe BarloL RHOGH BHIM V ]
DPHO\HW NLV WHUHNEHQ Y pd®IVNXNPIHOPSDPWERE QO Y JHRML )
DOJRULWPXV D] HIJI\HV HSL]yGRN VRUIQ D PiU PHJOpY LUit
MXWDOPDW J\&MWV|Q PDMG D] HSL]yG YpJH]WpYHO ~M!
DPHQQ\LEHQ H] V]eNMpidHWO Y]W HJH VW\LU LW DtOM YR V VMW Q
L W H beik-@eneral policy iteration VIRNiV QH&F@& ] Q] POJRULWPXYVY D] iO
1+JIJYPQ\W ~J\ EHFV+OL PHJ KRJ\ D N+ODQE (D $HBW1ys RN Py
KR]DPRW i[MDO@JRP@WDO KD NHOO HQ VRN HSL]JyGRW Oi
iOODSRWRNUD V]iPtWRWW iWODJROW KR]DP HJ\UH MREED
DOJRULWPXY iOODSRWpUIVP NGIRQ MVUERVY NHOEBEIO\D D]

Rs>s:QLR:QEWY @, FR:Q% (5)

ahol R>5:Qaz adottOIOODSRWUD D]-0Q09pGER W R piladbH O
iOODSRWUD B+1Q® PG R pPWWHFENHN 0H]S LLYIGEDD IULVVEIWpPpVL SDL
az JHGLN HSL)y@edgWARDHGLN HSL]yGEDQ D KR]DP $KKR] KR
IHOIHGH]]H D NJUQ\HIJHWHW J\DNUDQ V]RNiV Y6 H&y© HQ NH
HKHO\HWW HJ\ PiVLN OHKHPWR Kiylli Q\HONMPAHEHBROWF\ DOND
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DPHO\ VRUIQ D] DYOYJRONMWYFXN PHIIHO QHP D] RSWLPiOLVQDN Y|
PiV HVHWSFNWVEHD®YV]tQ&VpJIJHO D OHJMREEQDNIGWAOW PRKy
IU|FFV|QWpV PLQ VpJ V]DEiO\R]iVIQDN JpSEHIiOOtWiViQDN V]H
KDV]QRVDEE OHKHW VpJ KLV]HQ D NH]G SRQW YpOHWOHQV]F
EHIOOtWiVNRPELQIFLYNDW HUHGPpQ\H]KMHWGIND B §\ K-LME iWHKIP I
VIHUV]iPRQ YDJ\ pSSHQ VRN LG W HPEHUL NDSDFLWiVW YHV]

,G EHOL N *fbpQFEAG\I] H U H

$1 EE SUREOpPD D] HPOtWHWW ORQWH &DUOR PYyGV]HUUHC
VIDEiIiO\iW IULVVtWHQL SHGLJ DGRWW HSL]yG VRUIQ D] HSL]y
D] DGRWW NLLQGXOiVL -DOG Dy BWNyAD Y RIS, hBd @IEenVD WWyO L
iOODSRWRNDNFLyOSNSFRWMOW OiIWRWW D] OEPRULGEMEHMOD NpV
NeO|QBEYpPYyGVIHUPRWEDQ H]W LV ILJI\HOHPEH OHKHW YHQQL
MHO|OWNELG| QB O ttmpdréd Qifference error V]iPtWIiBi PDD®GRWW HSL]yGR
EHO«O D] DNWXiOLV iOODSRW pUWPpPNpW pV D N|JYHWNH] iOC
NJIYHWNH] PyGRQ GLVIB§RQWiOiV HVHWpQ >

QL A, EOR:Q5;?FR:Q;4 (6)

ahol D] LG EHOL NROGQEV@PSPVW N|YHW HQ.fajuBlGrRWW HSL]:
D] DGRWW Gadigzkdnt Xaktdr® D] iO O D SIRWpWYD\@PHNE LN Op@pVQpO
Qs SHGLJ D] DNWXiOLV pV N|[YHWNH] iOODSRW /iWKDWy WHK
iOODSRWUD V]yOy EHFVOpV DPLW D] D-GRWWW QIEOWM pQYDWEL
MXWDORPEYyO OHKHW V]iPtWDQL pV D] DNWXi@maft iOODSRV
iOODSRWPWYWENDODSMIQ N|]WL HOWpUpVW MHOHQMDISRWHPE
NeO|QE®JIBHQAQAG EHOL N*O|QEVpPJHN PyGIVJHYpQpYOUDY VOW P\EHR
a(?) DODSMiQ P&N|GLN WHIKIWYPR\M ODSBMWNIDIN iOODSRWU
SLOODQDWEDQ OHKHW IULVVtWHQL Q&1R6HOO HJ\ HIJpV] HSL]

Res:Qi L RIQiEY @ @)

ahol R.5:Q; D] ~M pUWpNH Bl JDpDS @MAHIGIOND S LOODQDWED Q
iOODSRYPDDUpPIL pUWPNH-IBDJ 1D 0@BRMIRLNWHINM ODQDWDEDQ OiWR
UD OpSpVN|] WDQXOiVL SDUDPpWHU DPLYHO ILJ\ROHPEH Yt
HGLN SLOODQDWEDQ V]iPtWRWAW L 6XEHOR QN p® |XBEAUE RWV | B D
ORQWH &DUOR pV LG EHOL N<O|QEVpPJHN PyGV]HUH N|]|WW
NLPXWDWQL KRJ\ PHO\LN WHOMHVtW MREEDQ GH D J\DNRL
KDPDUDEE NRQYHUJIO (EE O NLLQGXOYD HVHWOHJ D I1U]|
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EHIiOOtWiViKR] KDV]QRV OHKHW D] LG EHOL HOWpPUpPVHN P
JPSEHIOOtWiVL IHODGDWQiO HJ\ JpS WHOMHV EHIiOOtWiVi
IU|IFFV|QWpVL FLNOXVRNDW D] HSL]yGR®@.EHO+-OL OpSpVQH

Sarsa algoritmus

JHOPHU*OKHW D NpUGpV SHUV]H KRJ\ D] DNFLyYN ILJ\H
HQQpO D] LG EHOL N*O|QEVpPJHN PyGV]HUpPQpPO XJ\DQLV EL
KRJ\ PLO\HQ iOODISR@Y¥DQHPDRRI)N RWW PLO\HQ DNFLYW Yi
Sarsa algoritimus HJ\ LG EHOL N O|QEVpJHNHQ DODSXOy DOJRUL
1+JJYPQ\W KDQHP DIFMYQBNWV pR/PYMHPOMD D WDQXOiV UL\
QHYH HJ\ U|YLGtWpV DPL DUUD XWDPQ NKRUY DQVDIQXNDpI MK
iOODQRWNWXiOLVDQ Y& DMRWW DINFLNHIWpPEHAQ. EHI\&M
NIYHWNH] QQODPRWPLQW D N[YHWNH] i0QRSRBWEDIQ \YHODN
PHJKDWIiUR]y FVHOHNYRV pUMHN WEYV KDVWIDEOY\D NRUIEED
V]IDEiOIR®R] >

3e>5:Qé: L 3::Qé; E U @45 E U Qsés5; F 3.:Qé: % (8)

ahol 3.,5:Q&; D] ~M pUWpPNH D IFYHPIQONQ HNpLWPNW Ri&LV i0O0
DNWXiOLVDQ YiOR)VIWFN \D] CONVFW XUDLYV pUW p NIHIDY B QMHQ@HIN Y
XJ\DQHUUH -DINFQYDSMRWDOpSpYNs|]D] DNWXiOLD/NFOY DSRW
N|YHWNH]WpEHQ E HUa disakant Peator B DXQUBSOREHGLI D FVHOHNYp
1+JIJYpQ\ pUWPNH D NDWHWWBjUUDODSRW

Q-WDQXOy DOJRULWPXV

$ WDQXOiV N|YHWNHVROOBOREWDWEDQ N|QQ\& HO UH O
iOODSRW pV D NLEFHO DS ]WRWWNHYFDWFLYW DJRQEDQ PHJK
QHKp]NHVY HVHWOHJ RO\DQ PYGRQ OHKHW KD SpOGiXO F
DODSIBIL® >(UUH HJ\ OHKHW VpJ KRJ\ D IULVVtWPWIELY]DE
SiURNEyYO D]W D] DNFLYW KDV]QiOMD IHO D{JD®PR U VPMPULQ
OHJMREE OHKHW VpJ D @ WIQDXOREEQDRW b WRX\WE) VgD EiO\D
PYGRQ P&NIGLN >

35:Q; L 3:Q&; EU @M. E U®Q£_§3Q:Q>5a=g>5; F 3.:Q&;ha (9)

ahol 3..5:Q&; D] ~M pUWPpPNH D IFYHQONY HNpLWPWW &LV i00
DNWXiOLVDQ YiOD,]WRIMWDBWRLQUD pUWpN-He+I3YHQHOHIN Y
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XJ\DQHUUH -DINFOPDIKMRWYDOpSpYA]D] DNWXiOLIWNFOPDDSRW
N|YHWNH]WpEHQ E HUA digakant Yeator B XQUBOREHGLI D FVHOHNYpVpL
1+JJYPQ\ pUWPNH D NDPWHWW IS U UDO BS ROVFEV | QW JpS EHIOOtWi\
PUGHPHV D] DNFLYN pV D] iOODSRWRN HJ\« WWHNX 0Lyl \HO 6P & WD
DOJRULWPXVRN YPOHPpQ\HFD & NDULRDA N B IHSWEHH O 8 O¥VOVi UL
PYGV]JHUHN HOV VRUEDQ NLV GLPHQ]JLYM~ WIiEOi]JDWRV IHOL
IU|FFV|QW JpS V]iPRV SDUDPpWHU NRPEQBVRSRURINQ®iUVFV
EHiOOtWiVNR P E L Qti kellgnelalidd & QiePaR higoiitmusnak.

)*JIJYPQ\EHFVOpPVHV PYyGV]HUHN

(UUH D SUREOPpPPiIUD HVHW O H U+ PIH IR B HFW OQ WAHBNY R DW 800!\
DOJRULWPXVRN KDV]QiODWD $ 1+JJYpQ\EHFVOpYVY DONDOPD]KIL
YDJ\ FVHOHNYPYPQWHPNEHFV+OM+eN PHJ N+O|QE|] MHOOHP] N
sokGLPHQWIHUHW OpQ\HJHVHQ NHYHM5EH. AQY D\WPWHOYWHUIMNO DUMELC
Q-WDQXOy DOJRULWPXVQIO HJNJFYQHO®L @ HIFWIHpHNGYCEDp U W p N
EHFVOPYpUH >

3:Ge; N 3kQedol A @y (10)

ahol 3:G&; D FVHOHNYpINpLUQN pNUDI PO DAWBPNGLP]YPpIJUHKDMW i\
HVHV@pGE&;, D FVHOHNYPVYLN pEHFOOQOUB SRWEDRF LA pV
V~O\YHNWRY SHHVGHW PR MHOOHP] YHNWRUWW DUPHHD] D 6 RRVIR ¥ W] \HX
NLMHGOMHOOHP] YHNWRU PHJDONRMI®DSRWDQO NIDWER P KD Wy
OpQ\HJH KRJ\ D KDVRQOyYy iOODSRWRNDW HJ\ FVRSRUWNpPQW
MHOOHP] N16BJiF8iVlyerkor a Tuw EDQ PLQGHQ DJJDNFIOWSi0ORPBIS RW
WDUWRILN HJ\ pUWpN DBENFLY] DNWXIODWY QO0YDSRMQGHQ PiV H

$ PiVLN OHKHW VpJ D [+JJYpPQ\EHFVOpVHQ DODSXOy PyGV
FVHOHNYYD \UMOND SR WHLQYHNHW EHFV+sOM+eN PHJ YDODPLO\HQ
KDQHP PDLUWTH® Y HONHQ HVHW HANRNHQ yD ¥ iGN Bt VpJL YiOWR]
amiket HJ\ 1+JdwHQ OHKHW GRINQDLJCHIJLHY iOODSRWRNEDQ PHO\
YDOyV]tQ&VpJIJHO YiODV]WKDWyYN (J\ LO\HQ 1+JJYpQ\UH OH
alkalmazottVRIWPD|[ 1-@I)Y1H6Q174:

o kCGeée A_A@bd s 11
ekQFagoLAé—A@a ( )
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ahol ékG=&0D] LUIQ\HO YOIDJODSRWWN BDLERY Buler IpOH VidP
V~O\YHRWRUMHOOHP}P BHIBWRW] HJ\LN DNFLy Hdhen ¥ HV |
IVV]HI*JIJpVEHQ D] DNFLYN GeRfdINU pD PVUWY I N B NEHWWWYHHKK WD
OIWRWW FVHQBKYQMPLUWKBV]QiOW OLQHIULV [VV]HIJIpVW
iOOPBNRALY SIURNUD KR]JRWW EHFVOpPVE O YDOyV]tQ&VpJL p

& V H O-Kritikus algoritmus

A FV H OMKitkls algoritmusok (actorcritic algorithrm  YDJ\ U|YLGHQ $&
[+ JIJYPQ\EHFVOpPYV NpW By® pQH UEpgHWF VIOW pa/ LU I QAFHOA2 EHF V (
DOJRULWPXVQDN YDQ HJ\ ~J\QHYH]JHWW FVHOHNY pV HJ\
az LUIQA\H®WKVOpV DODSMIQ PtJ D] XWyEEL NULWL]IiOMD D G
OiYIGIEU[D70, 176. $KKR] KRJ\ D EHFVOpVUH KDV]QIiOW 1JJYp
OHJ\HQHN D WDQXOiV VRUIQ D V~-O\DLNDW D JUDGLHQVHN
NeO|Q D FUEPDHWN D N 1 LN XIRODDPDWRVD . ULVVtWHQL NH

{

L —_— 1d6beli — N

'3 : kiilonbség

é : - - G
i b = |
| - I 2 =3
| @ 5) 1 1 = S
: — R | B

I N T T —

i :
! 1
| _— —_————d
A——— Allapotérték-fiiggvény

11 iEUD $ FVMHWIHMIYNXY DOJRULWPXV P&ENQOGpVPpQHN HOYL il

B3-5 LA EU @ @ Z @kGr&oA (12

Ses L SEWL @@ RGS; (13)
ahol 3.5 pP\Bess UHQGUH D] -~gW LiOIGD B R W U WpINE HFV@\ Y HN W F
IULVVtWpPVW O @ESpWBWSE HG|ILYH W] H@ 1+JJYpQ\HN HUHGHMWL V~O
U D] ~J\QHYH]HWW WD @xeyek SOVINYPWWWUBNSpY QDJ\ViJiw
NpW I-JJYpC@hQEB)GLN OpSpVW N|YHW HQ NDOVQEPYWRWWE
| Z@kGE&0AD] LUIQ\HOY Jsmt, HDGSH SHGLJ D] iO0-0OD0 3 RMNDWW p
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EHFVO OLQHIULV |+J3¥p@t ONDBER YWHSBIGDS DWYiODV]WRWW
(J\ IRO\WRQRV IHODGDWUD V]yOy iWODJRV MXWDOPDW pV ¢
FVHONNYWLNXV DOJRULWPXV $V]\WXEEDNNG WD OKWHKP WP VIRQC
DOJRULWPXV HVHWOHJ KDV]QRV OHKHW D IU|FFV|QW JpS EHiC
VIDEiO\R]iViUD LV QpPL PYyGRVtWiVVDO QI EEMAHOOHWW 8
PHJHU VtWpVHV WDQXOiV DODS~ V]DEiO\R]y UHQGV]HUHN M
DONDOPDRYRRUD KDJ\RPiQ\RV V]DEiO\R]y UHQGV]HUHN WH
DOJRULWPXVW pUGHPHVY OHKHW HJ\ PiVLN WHUPpNQpPO YDOy
7RYIEELHUUD (F Baho§I¥8@ V]HULQW D KDJ\RPiQ\RV V]DEiO\R]yN
PHJHU VtWpVHV WDQXOiV DODS~ V]DEiO\R]yN MREEDQ WHOMH
YiOWR]y NJUQ\HJHWHNEHQ DPL N<O|Q|VHQ LJD] OHKHW D IU]|
YiOWR]iVRN PHEHWQHMNRY\ODJ NLV YiOWR]iVQiO D] DODSDQ
NJUQ\H]HWL KDWiVRNEDQ

1 WIiEOi]DW )R O\WKRIRR YIgBritrhLe4[N61@ DODSMiQ

Bemenet: (J\ GLIIHUHQFLIOKDWYy L Bks#WR®Y SDUDPpW
Bemenet: (J\ GLIITHUHQFLIiOK-DW ¥ Yi 0@\ DSRWNDIR FESPOHNU H | p
Bemenet: 7DQXO0OiVL SDWMR @AWP LHD NP r

Bemenet: . HIGHWL iwWODJR V4R WIPpOFGR XpAJ W p N H

Bemenet: .HIGHWL V~O\YHNWWBURN pUWpNHL

Bemenet: .H]GHWL i®ODSRW

,VPPpWHOG OpSpVHQNpPQW |U|NNp

1: =1 ek®&CQR0 DNFLy NLYiODV]WiVD
2 =DNFLy Y pJUGHKND VONO B BIRW PO®RP PHJILJ\HO
3 UZ 4F 4 E RkO&S0oF BkGSo LG EHOL Niba VQIPY W.
4  AZ7ZA4EG® iWODJRV KLE
5 SZ SEU ®IE GSo iOODSRAWAYWPNV~0\iQD
6

AZ AEU @@ Z@kGF&oA LUIQIHMIOWpPpQ\ V~0\iQD

7 0oz O iIOODSRW

38



3iUL]V 5LFKiUGPABRPUQHNH]pV

232. OHJHU VtWpVHYVY WDQXOiV DONDOPD]iVD D IU|FFV|C

$ NXWDWIiVRP VRONQOWPPBPO HOHPH]WHP D V]DNLUI
WDQXOPIQ\RNDW D IU|FFV|IQWpVQpO DONDOPD]JRWW PHJ
HOHP]pVKH] D9@F RS XWE RI180F@ HOQEFHWSE i ]LV D LIW | R BV [@QW\CpW D
PHIJHU VtWpVNXOFNVYXDYDN D Q JRrgeckod indttidd-hdeibfQrésent
learning VHJtWVpJpYHO $] XWROVyYy NHUHVpVL LG SRQWEDQ
FtPEHQ NLYRQDWEDQ LOOHWYH D NXOFVV]DYDN N|]IWW
parancsraTITLE -ABS-KEY ((" injection molding”) AND (" reinforcement learning")),
PtJ D :HE Rl 6FLHQFH DGDWEIJLVIEDQ D] |[VV]HV NHUHVp
N|YHWNH] $ALUD(@festiorDmolding) AND (reinforcement learning))) $] tJ\
NDSRWW WDOIODWEYO NLV]GE W IBDPVD NG VS8 N HYH X FVFRANHDNAL
cikkeket 1GE LOOHWYH D]JRNDW D NRQIHUHanEdRnédl &G Y iQ\|
HPOtWHWW WHUOHVWWHOS$ | RHQO®@ PNRDW p NWdb knterenQ@aR N E y (
FLNNKH] QHP YROW KR]]ilpUp/EHHR Od b @] A Vi QDIRIHB\IMDII WO y
D IUIFFVIQWpVL WHFKQROYJL I QO DORPHDJ HU UA®V VY HIVQW DN Q K {
D IUIFFV|IQWpVW FVDN D V]DEiIiO\R]Jy DOJRULWPXVRNQIO
WDQXOPIiQ\RN PHIMHOHQ p¥YDQHEN D & JHHP®Lp OW HIWLI V DP ICE O

yWD D NXWDWiVL WHUOHW LUIQWALIBUBHNO GpV MHOH

31 15+

Cikkek szama az adott évben
Cikkek kumulativ szama

1 I I
0- 0 T v v ¥ 1
2000 2004 2008 2012 2016 2020 2024 2000 2005 2010 2015 2020 2025

Ev

a) b)

12 iEUD $ IU|FFV|QWpV pV PHJHU VtWpVHY WDQXOiV NDSFVRODYV

D V]iPD D] HI\HV pYHNEHQ E NXP X Gig@ J¥79\80@G B Q B 5i\i Q
$] HOV PHJMHOHQWMW1\®DM XARPWHERQUOR PHWYGXVW DO
KRJ\ D FVLJD VHEHVVpPJ SURILOMIW LOOHWYH D] XWyQ\RP
NHWW| WVpUWpNpLODHOHWYH D FLNOXV LGHMpPpQHN RSWLPDOL
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PHIMHOHQW PIiYRELNMHAEWWRWIW GHJ HQQHN D IRO\WDWiVD PL)Y
pV PHWyGXVVDO GROJR]JWDN D V]JHU] N FVXSiQ NLHJpV]t
ILJ\AHOHPEHYpWHOpPYHO LV 7RYIEEL HOWpUpV KRJ\ D] XWYE
IU|FFV|QWpVW YV KD RHFO plV|H ¥ DMOHNXGFRDQWIRLNW $ WRYIEEL NXWDW
D WHUPpPN PLQ VpJpW LJ\HNH]JHWW Y83Q45@L OGHQY RYG\R O | VW&
SpOGD DNWXiW R186®R QWKHDIG DHIRGUPAD NOYHW i®iO PpUKHW Q!
V]DEiO\RIEY/189D@> D V]-HI9V@iPrDJ\ JpS-WHP WIREWUROOiIOiIVUD D .
NDSDFLWiV PD[LPDOL]iOiViKR] YDJ\ pSSHQ V]JHUV]iPWHUYH]pV
NJUQ\HIJHWYpGHOPL VPR@ S B QWXRWD WLWRWNQDJ\ UpV]H DJRQEDQ
NL]iUyODJ V]LPXOiFLyV 193aZHWHRN RIQHNE B RWDWi¥ RNEDQ DONDC
DOJRULWPXVRN PpJ HOPpOHWLOHJ YDQQDN FVDN DOIiIWIPDV]W
is alkalmaztak: a Monte Carlo algoritmu$8[, 182@ F V Hkikublafgoritmus{183 184,
illetveaQWDQXOy DQSRIBAA PXDONWUDQ D]RQEDQ HJHNQHN YDODPLC
IHMOHV]WHWW YiOWR]DWiW KDV]Qi®\UQNX GPyL Q Q/88RIBA, ®/i K)XOVIV N>p
PpO\KIOY]DW D ODdRpQnéNPOX\Wady DON) 190@ DGDWWOX @y DOJRULWP]
[195@ pV HQWUyYSLD  Ek@ikuS ~ algbrkhtus{tOM@ YDJ\  HJ\pE
Y i O W R |08 R3S DOF.

$ N|]JYHWOHQ WHUPpPN PLQ VpJ V]IDEiIO\R]iVVDOISRJIJODONR]\
DI]W YL]VJiOWiIN KRJ\ D IU|FFV|QWpVL IRO\DPDW N|]JEHQ IHO(
|[lUHJHGpV DODSHM@MWRALMQ XDPWiVIUD D] RSWLPIOLV J\iUWIVEY
PYGRQ OHKHW YLVV]DV]DEIiO\R]QL OJ\ YpOWPBND ORI ] SDWHD
YDOy HOHP]pVPE O NLQ\HUKHW N D]JRN D YiOWR]yN DPHO\HN
FVHONNYWLNXY DOJRULWPXV DODS~ V]DEiIO\R]iViIYDO YLVV]LC
NtVPUOHWNE O DJRQEDQ OiWV]RWW YK®RWR EAN R@N R VN H]WY H W KDN
VIDEIiO\R]JKDWYN tJ\ PiV SDUDPpWHUHNNHO NHOO D V]DEiO\R]
HOHP]pVW LJpQ\HO 185@R \p]\L. QW/ip/ONDBEVWONXY DOJRULWPXVW
NtVPUOHWHLNKH] DKRO IU|FFV|QW|WW OHQFVpN PpUHWSRQW
DEEyO iOOW KRJ\ HJ\ SRQWEYO iOOy NtVPUOHWWHUY VHJtW
HJ\ QHXUO®LMOB®S~ PRGHOOW D IU|FFV|QWpVL IHODGDW V]LP
DOJRULWPXV EHWDQtWiViUD KDV]QIiOWDN PDMG D EHWDQtWR
YpJH]WpN HO $ PyGV]HUeN MHOHQW VHQ SRQWRWDIEEY pV J\F
NJUQ\H]JHWEHQ PLQW D UHIHUHQFLDNpPQW KDV]QiOW JHQHWI
SUREOpPD WDOIQ D NtVPpUOHWNNHO KRJ\ D SRQYRV QHXUI
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QHXURQQDO HQQ\L DGDWSE&W DNHMWE®K RO WHNYLH) W K B W/ N t
VILPXOiFLYNDW NHOOHWW IXWWDWQLXN DKRDO YV NFDPSRW W
(PHOOHWW - RUEWHONKNYDOJRULWPXVEDQ LV QHXUIOLV KiO
iOODSRWpPUWDPN 1JJYpQ\HN EHFVOpVpUH DPE5BI2KEDOYN |
QHXURQQDO UHQGHONH]WHN Yt RREHW-D Q HAKINW N W &HM W |\
NI[YHWNH]WpPpEHQ $ NtVPpUOHWeNEHOQ SDUDPpWHPW i0O
VIHUV]iPK PpUVPNOHWHW D] XWyQ\RPiVW pV D] XWyQ\RPiV
D NLW|OWpVL [i]LVW LFPABDOHQO PSS R@URBAPHP V]ROJiOQD
LQIRUPIFLYYDO SHGLJ H] UHQGNtY+O IRQWRV D JpS EHiC
NLW|OWpVL EHIiVOSWUIFPY WHUHNHW LIJIpQ\HOKHWQHN D YL]
PYGV]HU*N UHQGNtY+-0O pUG DNRNIBW Ny® pW]H WY G\WIDQKHOWNY D O |
$ NXWDWiVL WDQXOPiQ\RN PHOOHWW WHUPpPV]HWHVHC
WDQXOiV DONDOPD]iViUD IU|FFV|QWpVL WHFKQROYJLIEDQ
D] DGRWW DOJRULWPXV P&N|GpVpW LQNIEE B LJMORKDWYVi@
VIROJIiOQDN LOOHWYH PDJiW D] DGDWJ\&MWpVL pV IHO
6KLDULVKL pV19%@P B FREMRE DOPIEDQ PHIMHOHQ PyGV]HU
PpUKHW SDUDPpWHW MHOOHP] W GHILQLIiOYD iOOtWMD
NeO|QE|] LJpQ\HNHW LV ILJ\HOHPEH YHV]QHN D EHiO
HQHUJLDIHOKDV]QiQiWOH WYL ROXNWUBPW PLQ VpJHW $ V]DE
QDJ\ DGDWPHQQ\LVPJEHQ YDQ XJ\DQLV LO\HQ VRN GLPHQ
UHQGNtY+O VRN LG W YHKHW LJpQ\EH LOOHWYH N D] I
IHOKDV]QI@MNDYOPD]]iN DNiU PiVLN UUDPRFR | QUa/) e B\ >
DGDWPHQQ\LVpJ IHOKDV]QiOiVW NULWL]iOMiN LV D V]DED:
WtSXV~ IU|FFV|QWpVL KLEiN NLNeV]|E|OpVpUH D-RipSNH]H
SDUDPpWHUHN YiOWR]JWDWiViW NH]GH Re[Q6E Q/d B E OtG DEKXR.IE
HKKH] V]iPRV DNiU D] DGRWW KLED V]JHPSRQWMIiEyO NHYp
NLSUYEiOQLD D] DOJRULWP XVIQT@N RDGIEQ JP ¥ GV DHRWD Y piGiHIW
HJ\ RV]WiO\R]y DOJRUH QDD §H KIRIL PHIKDWIiUR]]D PLO\HC
D WHUPpPNHQ YDJ\Hp®SMWH UPpNO HWDHIGDDIDSMiQ V]DEiO\}
IU|IFFV|QW JpSHW (QQHN D V]DEDGDORPQDN HJ\ NLVHE
DOJRULWPXVKR] V]iPRVY DGDWRW NHOO J\&MWHOQL
NpSWUDQV]IRUPiIFLYYDO KRJ\ D] HJ\HV KL&TaKdytiS fOGR N D W
D VIDEDGDOPIEDQ HUUH HJ\ RO\DQ PHJROGIVW LJ\HNH]H
DGDWRNNDO GROJR]YD FV|NNHQWL D V]*NVpJHV HPEHUL
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PYGV]JHUEHQ V]LQWpQ HO V]|U YDOyYV IU|FFV|QWpVL J\iUWiV H
KLEIiN JHQHUiIOiViUD DONDOPDV SDUDPpWHUHNHW OHKHW IH
NeO|QE|] V]JLPXOiFLYN IXWWDWiVD pV D Y DegyViettiszHkas pQ\HN |\
PRGHOO VHJtWVpJpYHO OHKHW D] [ QWDQXOy DOJRULWPXVW
SRQWRVtWIiViKR] DJRQEDQ DNiU QDJ\ V]iPtWiVL LIJpQ\ LV V]+NV
MHOHQW (J\ NpV EEL V]DEDG DIO®i EHD QNHQWIBQBY 7D NNLRM NELE £ K R |
QDJ\RQ KDVRQOY PYyGV]HUW LVPHUWHWH @®bhhol@ahd,\HIH KR.
'41 DODS~ DOJRULWPXVW KDV]QiO DPL D]W PRQGMD PHJ KR.
YIiOWR]JWDVVRQJWGNMD IKWNRLRQiOLY PRGHOO DODS~ MyViJL
EHEVOpPVW YpJH] DRHQ@DIEMIQ D]NHIM V p V00 g9 R HQ pV % X
DGDWEiJLV DODS~ HOMiUiVW V]DEDGDOPD]JWDWWDN DPLEH
V]DEiO\R]y NH]GHWL pUWpPNHLW HJ\ PHJHU VtWpVHV WDQXOiV
EHIiOOtWDQL (]JHO D PYyGV]HUUHO N-QMQEHIQOIMWDQQW JpSH
WHFKQROYJLiIW V]JHQJRURV DGDWRN DO PSINE H D\GIRVOW DB DS H
PyGV]HUW VIDEDGDOPD]|WDWWDN OH D IU|FFV|QW JpS EHiOOt\
YHWHPHGpVpPW V]DEiO\RPO2A® $IND W] HWVHEJUW O RFAHUD 0P Q+0
PHJHU VtWpVHV WDQXOiVL PyGV]HUW V]DEDGDOPIMIWDWWiN
205@ YDQ V]y PHJHU VtWpVHV WDQXOiV-V) DPi®A RIUYRFND QWP M D
VIDEDGDOPDNDH®V]WROBDQ]DEIiO\R]JRWW SDUDPpWHUHNEHQ N
HJ\ IRO\DPDW YDQ OHYpGHWYH DPHO\ OpSpVHN HOV VRUE]!
EHWDQtWiVUyO pV D] RQOLQH IRO\DPDWIHO*J\HOHWU O V]yO¢

24, .ULWLNDL HOHP]pV

$] iOWDODP HOHP]HWW LURGDORPEYO W|EE KLiQ\RVViJ L
MHOHQKHWQHN D] DN V@Xiparld\d N BYDHM NR WJELEGIO RFADIBH U0 HO'Y
$ VIDNLURGDORPEYO HJ\pUWHOP& D WHQGHQFLD D V]HQ]RL
V]*NVpJOHWpUH D]JRQEDQ YiUKDWy MHOHQVpJ KRJ\ D PXQN
NHUHV]W+.OPHQQL DKRJ\DQ D] D NRUIEEL LSDULekRUUDGDO
1+JJYPQ\pEHQ D IU|FFV|QWpVQpPO LV IRQWRV D]JembaiV]HU&EE
EHDYDWNR]iVW QHP IHOWpWOHQ LJpQ\O PXQNDIRO\DPDWRN
JPpSEHIOOtWiV

6]iPRV HOMiUiV OpWH]LN D JpSEHiOGHWYIWISH F.j R Q¥ DIQi UHWHI
HVHWUH YRQDWNR]QDN DGRWW V]HUV]iP DODSDQ\DJ JpS |
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UpVJ]OHWH]LN DJW KRJ\ PLNpQW OHKHWQH HOWpU DODSD
DGDWRNQiIiO D NRUIEEDQ PHJV]J]HU]JHWW LQIRUPIFLYNDW P
KLIQ\RVViIJ XJ\DQLV LSDUL N|JUQ\HI]HWEHQ\HIPOMHGCWWWP B N.
GROJR]JLN V W J\DNUDQ V]*NVpJ OHKHW DODSDQ\DJ WHI
PHFKDQLNDL NIYHWHOPpPQ\HN NJUQ\HIHWWXGDWRVViJL
~MUDKDV]QRVtWiV YDJ\ pSSHQ N+OV NpQ\W®W pRL DD S B
IRUPXOiYDO GROJR]QDN VWE

$ IHOGROJR]RWW LURGDOPDNEYO OiIWKDWy KRJ\ D V]L
OHKHWQHN D JpS EHIOOtWiViIKR] DGRWW WHUPpPN HVHWpC
HKKH] SRQWRV V]LPXOiFLYNUD YDQ V]*NVpJ DVH®E]PRURQ
N O|QEHQ QDJ\ HOWpUpV OHV] D YDOyYV pV V]LPXOIiOW HU
WRYIEEL PpUpVHN V]*NVpJHVHN D J\iUWiV HO WW 0L W|EE
LIJpQ\HOKHWQHN DPLN D] DGRWW HSDKDVNQUQDH R WEM Qt )
PpUpVHNKH] VIDNHPEHUHNHW pV EHUHQGH]pVW NHOO V]H
DIRNDW D YL]VJIODWRNDW PHJUHQGHOQL

$ PHIJHU VtWpVHV WDQXOiV HJ\ UHQGNtY«O KDV]QRV H:
IRO\DPDW V]DEiIiO\R]iVUD LV D P&N|GpVL HOYH DODSMIQ
YLV]IRQ\ODJ NHYpV FLNN IRJODONR]LN D PHJHW Y DYipA H yOW
HIJHN N]|]*O LV FVDN SiU D IRO\DPDW V]DEiIO\R]iViUyO (PH(
VIDEDGDOPDN W|EEVpPpJEHQ V]&NV]DY~DN D VIDEDGDOPDW
ULWNiIQ WLV]WIi]]iN KRJ\ NRQNUpWDQPREO)HN PBNDWOD KD}
YRQDWNR]LN D VIDEDGDOPXN YDJ\ pSSHQ D VIDEDGDORP'
HOMiIUiIiVUD VH D] [ WOHWeNHW (JHN D GRNXPHQWXPRN | OF
PYGV]J]HUpW Y p6&HN [PQIRNV HWYP XY spibabeimaki Amel$diRadnak pontos
NRQNUpWXPRNDW D] DOJRUWW R XVl y@OW REJEWHR RIFEHH@H D HW O
DOJRULWPXVW HPOtWLN GH H]JHNHW iOWDOIEDQ GLV]NR(
NHYpVEp KDV]QRV OHKHW

$ FVHOMWIYWLNXYVY DOJRULWPXV UHQGNtY«O tJpUHWHVQ
PyGVJHUH DODSMiQ D JpS EHIOOtWiViUD $ EHWDQtWiVD VR
OHKHWQHN N<O|QE|] WtSXV~ JHRPHWULIN HVHWpEHX AR/
HVHWPEHQ D IU|FFV|QW JpSHW KDVRQOyYy SDUDPpPWHUHNN
PLYHO FVXSiQ D] RSWLPIiOLV pUWpPNHN N+*O|QE|]JQHN (KK
GHILQtFLY VHIJtWVpJpYHO D] DOJRULWHEFXVYQNp SPY BHHIIOHDWW
WXGQi YpJH]QL V W DNiU YDODPLO\HQ KLED HVHWpPQ D I
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VIDEiO\R]QL HJ\ ~M RSWLPXPUD $ V]DEiO\R]iVVDO IRJODON
FVHONNYWLNXV DOJRULWPXVQiO QHXUiOLV KiOyNDW DONDO
(JHN EHWDQtWiViKR] D VIDNLURGDORP V]HU Li@e#/leBebely DG DW VR
PiVLN PHJROGiIVW D] iOODSRW DJJUHJiFLYW DONDOPD]QL DP
$] LURGDORPN XD/ INWM W VDIOHD]S MH@® DGDWRN OHQQpPQHN OpQ\t
IHOROGiViUD
5 FVHONNYWLNXV DOJRULWPXV DODS~ PyGV]HU IHMOHYV
li]LV EHiOOtWiViUD XJ\DQLV H]JHN D Ii]JLVRN QDJ\
WHUPpPNPLQ VpJ VIHPSRQWMIEyYO
5 a] tJ\ IHMPHGMJHWRKAH] V]*NVpJHV HO NtVPUOHWHN PyG\V
OHKHWVpJHV NtVPpUOHWWHUYHN KDWiViQDN YL]VJiODW
5 a] HPOtRWHBWYHU DONDOPD]KDWYyYViJiQDN YL]VJiODWD -
DODSDQ\DJQiO N+O|QE|] NLDODNtWiV~ JIWDN WHUPp
5 D PyGV]JHU DONDOPD]KDWyViJiQDN YL]VJiODWD YpJH
DODSMiQ D | EE NULWpPULXPRN PHJKDWiUR]iVD DPH
HI\WWJHU&VtWHWW V]LPXOiFLyN LV
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3. )HOKDV]QiOW EHUHQGH]pVHN DQ\DJRN PyG

(EEHQ D IHMH]JHWEHQ D GRNWRUL pUWHNH]pV PpUpV
EHUHQGH]pVHNHW DODSDQ\DJRNDW pV PyGV]HUHNHW LVP
WDQXOy DOJRULWPXV LV DPLW D NLpUWpPNHOpPV VRUIQ DO

3.1. )JHOKDV]QiOW EHUHQGH]pVHN

$ IU|IFFVIQWpVL NtVPpUOHWHNKH] pV D PpUag\aELPKH]
D Oi E E Lighi¢ieiz@

3.1.1. )U|FFV|QW JpSHN

$ GROJR]|DWEDQ IHOKDV]QiOW PpUpVHNKH] N+O|QE|] Il
1+JJYPQ\pEHQ KRJ\ D] HJ\HV WHUPpPNHN IU|FEV|QW V]HUV]
LOOHWYH KRJ\ PLO\HQ JpSHN YROWDN D7 D@®RMMHQG V]DNE

Arburg Allrounder 270S 400-170

$ PpUPVHLP VRUIQ $UEXUJ $0WURXQ-GIHIYFFW QW JpSHW
30PP iWPpU M& FVLJiYen® W HINVtBRRG WHPSHUIOyYmn® KRJ\
QpYOHJHV PpUHW& ODSND SUYEDWHVWHNHW J\iUWRDIN NsC
D V]HUV]iP*UHJEHQ NLDODNXOW |POHGPNQ\RPiVW .LVW
VHItWVpIJpYHO PpUWHP

Arburg Allrounder 320C 400-170

$ PpUpPVHLP VRUIQ $UEXUJ-$OOUBXQGHW FF& QW JpSHW
30PP iWPpU M& FVLJiYDO pV HJ\ :LWWPDQQ 7HPSUR EDVL
8x60x60PP EHIRJODOY PpUHW& IHGpOV]HU& WHUPpPNHNHW IF
SRUIQ D V]JHUV]iP*UHJEHQ NLDODNXOW |POHGpPNQ\RPiVW H
UHQGV]HU VHJtWVpJpYHO PpUWHP

Arburg Allrounder 420C 1000-290

$ PpUpVHLP VRUIQ SUEXUJ $OONIRXYSHU|FF¥|QW JpSHW
30PP iWPpU M& FVLJIYDO pV HJ\ :LWWPDQQ 7HPSUR30OXV
1x80x80, illetve 2,5x80x8CPP QpYOHJIHV PpUHW& ODSND SUYEDWHVWI
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VRUIQ D V]HUV]iP*UHJEHQ NLDODNXOW |[POHGpNQ\RPiVW HQQ
UHQGV]HU VHJtWVpJpYHO PpUWHP

Arburg Allrounder 470A 1000-290

$ PpPUPVHLP VRUIQ $UEXUJ $0OOUBXYGHU|FFY|QW JpSHW KD
30PP iWPpU M& FVLJIiYDO pV HJ\ :LWWPDQQ 7HPSUR3OXV
3x15,5x155PP EHIRJODOY PpUHW& NLV IHGpOV]HU& WHEPpNHNHW
VIHUV]iPEPE) G %6L]VJIODWDLP VRUIQ D V]HUV]iP-UHJEHQ NLD
HQQpPO D JpSQpO &DYLW\ (\H Q\RPiVPpU UHQGV]HU VHJItWVpJy

3.1.2. 7|PHJ PpUpV

$ IU|IFFV|QW|WW WHUPpNHN W|PHJpW HJ\ 2KDXV ([SORUH
DPLQHN D PpUpVALIONID PWBPVQ\BRQWRV\GiJD SHGLJ
3.1.3. 7THUPpNHN PpUHWPpPQHN PpUpVH

$ IUIFFV|QW|WW NLV IHGpOWHUYPpNMNWXD- HJIP U. 15 UHRQVFHIN WO
NpV]tWNRMSMHWAW DPLQpPO D KiWWpUYLOiJtWiVL PYGRW DONDC
125x125PP QpYOHJHV PpUpVL SRQWRVViJD SHGLJ

3.1.4. 'LILWIiOLV NpS NpV]tWpV

$ IU|FFV|QWpV VRUIQ D WHUPpPNHNU O D VIHUVI]iP Q\LWiVW
HJ\ OLFURVRIW /LIH&DP &LQHPD ZHENDPHUIYDO DPLQHN NpSI

32. $SONDOPD]RWW WHUPpPN JHRPHWULIN

$ NtVPpUOHWHLP VRUIQ N+<O|QE|] WtSXV~ V]HUV]iPRNDW
DONDOPD]J]WDP KRJ\ HOWpU JHRPHWULiIM~ WHUPpNHN JiWD!
meg aziOWDODP IHMOHV]WHWW IU|[FFV|QW JpS EHiOOtWiVL PyGV
KiURP FVRSRUWED OHKHW VRUROQL ODSNDV]HU& WHUPpNHN

3.21. /DSNDWHUPpPNHN

$ ODSNDV]HU& WHUPpPNHNHW PpUHW V]HULQW NpW HOWpU
WHUPpPN V]pOHVVpJHPPV BRNWPD-NiYDWPWDYDIODPLQW NpW IpV]t
UHQGHONH]QHN D] HJ\HV V]HUV]iPRN
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Az12PP YDVWDJViJ~ ODSNDWHUPpNHNHW HJ\ FVHUHEHW
D PR]Jy ROGDOL IRUPDODS pV D. NN GIREWNUHEDEWIBMI KWV p\
YL]VJIOWDP HQQpO D YDVWDJViJQiO D IRUPDODS FVHUpM
OHJ\H] V]JHU& NRQVWDQV YDVWDJViJ~ FVDWRIpYPHUNEHG D]
IPOHGPpNHW HJ\ YpPNRQ\ ILOPJIWRQ NHUHV]W+O D A%  JiV
EH|PO W O D IpV]HN NpW VDUNIED D] [POHGpNHW NpW ROG

— =

\

a) b)
13 iEUDPP YDVWDJViJ~ ODSNDWHUPpPN pb JIiVDWPH QUEW PHU EN LEDO®NG
Az1 PP pV PP YDVWDJViJpNHDNHND WHUFR OWR [WDW WDWYiIR |
VIHUV]iPPDO J\iUWRWWEDRGWHHWWDDODNtWiV HIHNQpPO D W
D YDVWDJViIJD HOWpU D ODSNINQDN $ JIWUHQGV]JHUH H]JlI

A& WtSAXNEUD DKIP@HGPN D EH|[PO W N|YHW HQ HJ\ N~SRV
HJ\ ILOPJIWRQ NHUHV]W«O MXW D WHUPpNEH

O e

a) b)

14 iEUD $ A& WtSXV~ JiWUHQ G Vihii{H/ QI SBhD MA\H WR-HPPW D JViJQiO
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3.2.2. )JHGpPOWHUPpPN

$ IHGPOWHUPpPNHN V]LQWpQ HJ\ NpWIpV]NHV V]HUV]iPEDQ
UIYLG FVDWRUQD RV]W NHWWp pV HJ\ IpON~S DODN~ ROGDO
IpV]BNIEUDS$ IHGPOWHUPpPN EHIRIP® QY PDO ¥ BAMAY ddveiz] D
D WHUPpPN V]iPRV IU[FFVWHUP pN H NEJ®DNNHEDMRMARKE/MRNMVH O O H J |
SpOGiXO ERUGINDW WXEXVRNDW IDOYDVWDJViJ YiOWR]JiVRN|

15 iEUD $ IHGpOWHUPpPN pV HORV]WYFVDWRUQiMD

323. .LV IHGpOWHUPPN

$ NLV IHGpOWHUPpPNHN HJ\  IpVINHV V]HUV]iPEDQ NpV]+O«
OH YDQ ]iUWDHUPRWHWHYs RYBWRQQIWPY UHQGHONH] NLW|
PHJYDOYVtWDQL, amah] HY MRED Q Q\LWRWW IpV]HINKH] WDU

16. IEUD]HPOp GWWWUPpNHN pV D FVDWRUQD N|JWL NDSFVROD
DPHO\HN V]HUV]iPQ\LWiV DVRWHQP BNV DV FWMMWRUQIiWYyO $ W
OpQ\HJHVHQ NLVHEE PLQW D W|EEL WHURPMNp D EHIRJODOY F

16 iEUD IpV]NHV NLV IHGpOWHUPpPNHN pV FVDWRUQIiMX
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3.3. JHOKDV]QiOW DODSDQ\DJRN

$ YL]VJIODWDLPKR] KiURPIpOH DODSDQEXVRENGL KD
sztirolt $%6 SROLSURSLOpPQW 33 pV SROLWHMVDYDW 3/$
HO V]|U D] ,QHRV 6W\UR-OX\W LURNDD M HO [pX&D @ %63 D PWD SD Q\
2. PHOOPNOHW J\iUWRWWDP OHPRIMRVIMDQ B $H GpOW 8K DD
ODSNDWHUP p NHNMWR O NQH L B SOHQ + ) PIUNDMHO]pV& 3
(3. PHOOPNOHW pV D 1IDWXUH:RUNV ,QJHR 4+BHOONBDOHW®
LV OHJ\iUWRWWDP

$] DODSDQ\DJRNDW D J\iUWiV HD WHF Q® R OW Uits\DR WIVOD
NeOV ]DYDUW YLJ\HN EH DPLYHO D] iOWDODP NLIHMOHV]V
SROLPHU PtJ D 33 pV 3/$ LV UpV]EHQ NULVWiO\RV SROLPH!
$%6 pV 33 UHQGNtY BV [HQOWPNUMMHGMWSOQIPIJRN PtJ D 3/$
HOWHUMHGQL XJ\DQLV H] XWyEEL HJ\ Q YpQ\L HUHGHW&
ELRGHJUDGIELOLV WHKiW D NJUQ\HIJHWWXGDWRVViJ V]HPS
(JHQ WXODMGRQViJRN PLDWW H]HN D] DODSDQ\DJRN DON
PyGV]HU DONDOPD]KDWYyYViJiw NLWHUMHVV]HP YHO<«N

3.4. OpUpVL PYGV]HUHN

$ N[YHWNH] NEHQ LVPHUWHWHP D] iOWDODP IHMOHV]\
IUIFEV|QWpVL pV QXPHULNXV V]LPXOiFLYyV NtVpUOHWHNH
DGDWVRURNDW iOOtWRWWDP HO

3.4.1. )U|FFV|QWpVL NtVpUOHWHN

$ IU|FFV|QWpPVL NtVpUOHWHNHW LMY ®WPBEAL] O il & H\KUHDV pF
XWYyQ\RPIiVEHIQPOAWiViUD $] iOWDODP IHMOHV]WHWW PyGYV

NpW 1i]JLVW N<O|Q iOOtWMD iBHN D6 F/@R @& iEVLLp NNGEHNUR | ETG ROV p \
WpUIRIJDWALDERQWR]]D H]pUW DNt \HKKH] WHNDPR]H]HN D SD
YiOWR]QDN D JpSEHIiOOtWiV VRUIQ $] XWWQRRRIV Ui QR Eib
pV BWyQ\RPiVVGHEMPWR]]D tJ\ HjWN WDHEDWIDRVR]QDN D] H]t
NtVPUOHWHN HVHWPEHQ S$iKRIWNOWpOW PR YEHEDRAWWD V
XWyYQ\RPiVL Ii]LKWRENQIPHWW [U|FFV|QW p Vpeditadp UAD E & iH NWE
foglalia [VV]H $ WIiEOi]DWRN WDUWDOPD]]iN D PpUpVL SRQWR
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LOOHWYH D J\iUWRWW SUYEDWHVWHN V]iPiw D] DGRWW WH
IHMOHV]WHWW PyGV]HU WDQXOiViQDN V]LPXO0i0OiViuUD V]ROJiO
D IU|JFFV|QWpVL WHFKQROYJLIEyO DODSDQ\DUP INJW QD MM WV J
LI\HNH]WHP V]LPXOiOQL H]pUW D PpUpVHN VRUIQ W|EE LVI
WHUPpPpNHN HVHWpPEHQ HOWpU V]iP~ PLQWD J\iUWiViW MHOHQ

LW|OWpPVL NtVPUOHWHN

$ NLW|OWpV YL]VBPODYWQWD D] A$" WtSXV~ JIWWDO UHQGH
(13 iIEUBVHWPEHQ H] LVPpWOpPVW MH®HDNV \F DQ GHXS & Bl i D\O DWN\
WHUPpPNHN HVHWPEHQ LVPpWOPVW YpJH]RMP PVYWOHQAKI\H)
WtSXV~ JiIWWDO UHQGHONH] 3/$ ODSND D] $%6 gV D 3/$ |
EHIU|FFV|QWpVLen¥ VE HAAVHW pQ PLQGHQ W ND SFWREDWIHWPQIR.
LVPpWOpPVW YpJH]WHP D PR YDPWHRDY RAS$Q JBWWDO UHQGHONH]
JIWWDO UHQGHONH] ODSND pV D PP YDVWDJ ODSND HVH
(10cm® V. PLQGHQ EHIU|[FFV|QWpVLV\PHEHNOMSJPIHY BVWE QY pJH]W
IHGPOWHUPpPN HVHWpPQ HJ\ EHIOOtWiIVNRPELQIFLYQ YpJH]WHP
PpUpVHN V]JROJIOWDN D WHFKQROYJLD |DMiQDN EHFVOpVpUH

$ NLW|OWpPV YL]VIIODWQiO & P7CWANDIS &V RN J MAcWiMes U IR IJDW R
OpSpVNY]PHOR ] WIDMYWND|FF HW HQ D N|Y kit vol ngé idrd-Or Vi V D
WHOMHYV NLW|OWF\HN |[PHSpENQ |NNHOLP pJWHR O FHRI\HG+-OL NLY
33 IHGpOWHUPpPN|VDWRIOMWKEYV [DNWRULIOLV NtvppOcHWHW YpJH
N[]|][WW HJ\HQOHWHVHQ YROWDN HORV]WYD D PpUpVL SRQW
HI\HQOHWHYV OpSpVN|[]]JHO YiOWDR]WERWWD RV D INVVRPU Q HRN i DR V/ |

8WYyQ\RPiVL NtVPpPUOHWHN

$] XWyQ\RPiVL YL]VJIODWRNQiIiO D NLV IHGpOWHEPpN HVHYV
LVPpWOpPVW YpJHIWHP $] $%6 IHGpOWHUPpPN HVHWPEHQ Q
1000EDU PLQGHQ XWyQ\RPiVL LG HVHWpPQ LVPpWHOW PpUpg
HVHWPEHQ Q\RPiVV]LQVWEDQ LVPPWHOW PpUpVW KDMWRW
XWyYyQ\RPiVL LG RVWPPWHY ODSNiNbaRNWWHEKHQ\MPiVRQ PLQGH
XWYyQ\RPiVE LG/ BPWOpVW YpJHJWHP $ W|EEL YWDHIRPHPNHYBE MW pE
EHFVOpVpUH D OHJNLVHEE XWyQ\RPiVL VILQWHQ J\ViUWRWW V

HVHWHNEHQ D Q\RPiVSURILO WHOMHYV NpSH QHP YiOWR]RW\
X Wy Q\R Bamolt.
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$] XWyQ\RPiVL SURILOW PLQGLJ ~J\ YIOWR]J]WDWWDP
SODV]WLNiOiV pV D] iWNDSFVROiV N|]|[WW D]JRQRV LG LQW
WpQ\OHJHV XWyQ\RB\WKR&GNMHLGHLI PLQLPIOLYV Q\RPiVW D
XWyQ\RPiVW N|YHW HQ $] HJ\HV WHUPRNHRQYpPpO D] YRDM DR
D] HJ\HV DODSDQRPDIJEN@OtMIiWQiIO DODNXOW NL VRUMD tJ}!
XWyQ\RPiVL VILQWHNHW KDV]QiOWPPUWKR& QR MDOD NXIDW
OHJW|EE SRQWEYO iOOy PpUpVW D] $%6 pV 3/$ IHGpOWHUPF
S50EDURQNPQW D] XWyQ\RPiVL LG W SHGLJ Ip@mPestengGSHUF
ODSND HVHWPEHQ DbirRWYyMPRPVWW]HO PtJ D] XWyQ\RPiVL
alatt 0,55 RV 1|O|WVEHR B FDRISPVN|]]HO YiOWRNDDAWMID FOBININ H )\
XWyQ\RPBAMRY OpSpVN|]]JHO YIOWR]JWDWWDPPiUR &8/ QFREPOU
0,55 RV pV  PiNR|GEWRM OpSpVN]|]JHO YiOW R]RAD W \DP\ R P D\C
HVHWPQ YpJHIWHP PpJnmpdyVHNBWSIN HVHW p&bhQa D]RQE
WHUPpPpN PiU VRUMIVEOHWYROW\ RVWOWIPDJIJDVDEE XWYyQ\RPI
HVHWPEHQ pV EDU HVHWpPQ YpJH]WHP PpUpVHN&W D] |
OpSpVN|]]JHO YIOWR]WDWYD $ 33 IHGpOBRMHURP® N plQWVH WitDBMHR)
PtJ D] XWyQ\RPiVL LG EHIOOtWiVL VWR DYD)MIVDJIKDDBQC
alkalmaotthoz.

(QQpOIRJYD D IHMOHV]WHWW PYyGV]J]HUHP WDQXOiViQD
1083db WHUPpNKH] WDUWR]y DGDW iOOW UHQGHONH]pVHPUF
YLIVJIiODBBHRIHUPPN DGDWDLYDO GROJR]KDWWDP

3.4.2. 9pJHVHWHPHYOiIFLYV NtVPUOHWHN

$] iIOWDODP IHMOHV]WHWW PyGV]HU V]LPXOiFLyV DG
YL]VJIOWDP DPLKH] D] $XWRGHVN OROGIORZ ,QVLJKW
YL]VJIiODWDLPKR] D N R U-aiafaby@gH MO NR R WM M HYNPBHWO KD W U\
NLW]|GiW ppEL X Wy QRilR-PadkL HOHP]pVHNHW $ NLYiODV]JWRWW V
voltak: 1,2PP YDVWDJ ODSND A$ WtSXV~ JIWWDO ifodstl)/$ pV
ODSND A%  WtSXV~ JIWWDO $%6 DODSDQ\DRAaRmnyaghaD DP L Q

$ VILPXOiFImyMWNKRIKiOy]iVL SDUDP pW$W WWUDD/EH G HUWHD®H P!
ODSNDWHUBPGEN PtJ D IHGpQWBEPWNMWUDpGIHUEUD iODWEL
YL]VJiOD W&aRlKRpontatlanV ][LP XOiFLYNDW KDV]QiOWDP D]D] ¢
K&W N|WMUV]iP JHRPHWAOMDWRPQBGHRGV]HU SRQWRV Jt
HJHNKH] VRNV]RU D V]JHUV]iPJ\iUWiV NRUDL V]DNDV]iEDQ
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FpO D] YROW KRJ\ EL]R Qiaritétiab\P] IDA WO ikRYN IIDAONQOPD]iViYDO L
D PyGVIJHUHP $0DSDQ\DJ WHNLQWHWPEHQ D V]JRIWYHU DGE
DONDOPD]JRWW $%6 DODSDQ\DJ SRQWRV WtSXViwW WDUWDOPD
QHP (]pUW D] XWYEELDNLWEWHW pEBN iDL NDGDWEIUJH:RUNV 3/$ [

' YiODV]WRWWDP PLYHO HQQHN D IDMWpUIRJDWD pV D] D
HVWHN D OHJN|JHOHEE D] iOWDOD®ONWF |Q V8BV D SDQ DY\ [
*HQHULF 33 QHYH]HW& DODSDQ\DJRW KDV]QiOWDP PLYHO D]
3HWURONp®LDOBDBWQ\DJ $ VILPXOiIFLYNQiO D V]HUV]iP pV I~Yy
D EHIU|FFV|QWpVL WpUIRJDWiUDPRW XWYQ\RPiVW pV XWyQ\F
PHJYiODV]WRWW SDUDPpWHUHNQHN PHJIHOHO HQ iOOtWRW
NLYVOWRWWDP D]JRNDW D JpSWtSXVRNDW DPHO\HNNHO D YDO

a) b)

17 iEUD $ V]LPXOiFLYyQiO KDV]QiOW WNDR D » O®SOOHE DIHGpOWHUF

343. 9ODOLGIiFLYV NtVpUOHWHN

$] iOWDODP IHMOHV]WHWW PyGV]HUW WHUPpPV]HWHVHQ
P&N|GpVpW RQOLQH PpUpVHN DODSMiQ LV HOOHQ ULJWHP $]
WDUWR]yYy V]HUV]iPRQ YpJH]WHP tJ\ HIHNHW -D NW¥$X OHWHN!|
IU|FEV|QW JpSHQ YpJH]WHP DKRO D &DYLW\ (\H V]JHQ]RURN
NLDODNXOy Q\RPiVW PpUQL $ YL]VJIODWRN VRUIQ D] DGRW
V]*NVpJHV WHFKQROyYJLDL MHOOHP] NHW Q\RPi¥ uf#8pS DGDW
NiEHO YDJ\ PDQXiOLVDQ WHUPpPN W|PHJ YLWWHP EH D] HJ\F
DOJRULWRRYDOR®W JpSEHIOOtWiVRNDW V]LQWpQ PDQXiOLVD!

$ YL]VJIODWRN VRUIQ HO V]|U D] DGRWW IU|FFV|QWpVL |
YL]VJIODWRW ¥pIWMi|EMHFDM@MHN FpOMD D] YROW KRJ\ D IU|
iWNDSFVROiIVL WpUIRJDWRW pV D] XWyQ\RPiVW iOOtWVD EH I
97% RV NLW|OW|WWVEDWPEHE®XPQ\RPiV D] DG RWW W |& W PRAULRIQG
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VIHQ]JRURV DGDWRN DODSMiQ DGRWW W&UpVKDWiUUDO
PHJIHOHO WHUPpNHW J\iUWVRQ D JpS $] DOJRULWPXVQD
iOWDO GHILQLIiOW YDJ\ D IHOKDV]QiOy iOW DPOH KW U\ StD)
HIHNEHQ D NtVpUOHWHNEHQ D] iOWDODP HQJHGpPO\H]H\
WpUIRJDWIiUDP YiOWhR]W DPYJIVIVIDI W NoD/S F V R O i \éiir® WIp W R QDX\W LM
NH]G SRQW SHGLJ HO EELQpO D PLMmRMOtP XWYEELQiO SHG

OLXWiQ HJ\ YDOLGIiFLyV NtVpBRiOWwOWw R WWDPW [[]WgV IN D
SDUDPPpWHUHNNHO D] XWyQ\RPiV EHIiOOtWiViWs YWJEDW]IDRV H
(JHNQpO D NtVpPUOHWHNQPO D PLQLPIiOLV XWYQX RFIQAIR B DU I
XWyQ\RPiVL LG D] DOJRULWPXV iOWDO MDYDVROW PyGRV
D W|PHJpW J\iUWiVW N|YHW HQ HJ\E O @BPPWWN PLVPBING V
DOJRULWPXV ~M EHiOOtWiVW MDYDVROW DPFBOQEELE HQ
DOJRULWPXVQDN iOWDODP GHILQLIiOW EHIiOOtWiV abWiUDL
YROW PtJ D] XWyQ\RPiVL LG/ ROWHWILEH® DpV NtVpUOHW
EHWDQtWiViQDN MHOOHJH PLDWW LQ HiPL VWN HH] pQW HIQiQDA\
XWyYyQ\RPiVL Ii]JLV EHIiOOtWiVW VHP YpJH]WHP

.pPW YDOLGiFLYV NtVpUOHWQpPO D PyGV]HUHP V]DEiO\
XWyQ\RPiV EHiOOtWiViYDO $ YDOLGIFLYV NtVpUOHWOQy
RSWLPiOLV EHIiOOtWiVRNDW pV J\iUWRWW PHJIHOpML WH!
SDUDPpWHUW GH D] XWyQ\RPiVL EHIiOOtWiVRNDW D NRUIE
,WW D YiOWR]JWDWiVQiO D] iWNDSFbuR-Qi L WfpWHR JD W-R\YND
pV D KHQJHU W|EEL KDRp W/ YMONMEPNaz DFBD JROiIV VRUIC
WRUOYQ\RFOVWDO FV|NNEHRDWIHWWMPD FVLJIJD N HwpebceW L VH
iOOtWRWWSHUFU O

$ PIVRGLN V]DEiIO\R]iVL NtVpUOHW D YDOLGIFLYV N
JVIUWIVW  N|YHW\HRO VL iWNDISR J D Wik WO Q [LYBI®WWHYPH D EHIU
WpUIRIJDWiUDPRW ENNAH@M W BMWWHE® HQQpO LV PHIJWDOIOV
D] DOJRULWPXVQiO PHJYiOWR]WDWWDP D WOHBPpa. W|PH.
OLXWiQ HJW LV NRPSHQ]iOWD D JpS ~MUD,0E3@RIBMBP D Fp
(JHNNHO D NtVPUOHWHNNHO OHKHWDWRNPY ¥ ROUH® N O WD
JpSHQ LPLWiOQL D PyGV]HUHP YDOLGIiIOiViKR]
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3.5. Akidolgozott JpSEHIOOtWiVL PyGV]HU

$ JpSEHIiOOtWiVL PYyGV]JHUHP DODSMiW HJ\ iOWDODP W]
pV XWyQ\RPiVL Ii]JLViUD V]DERW \WV HOGNYRMW B X YU B QiFRLY MWV ¥
$ NtVPUOHWHLP KiWWHUp+O D] VIROJIiOW KRJ\ VRN HVHW
DGRWW WHUPpN HVHWpPQ KD QLQFV LQIRUPiFLYMXN D WH
~J\ HO V]|U D NLW|OWpXWyQLR/AVVLPDIYIG/VD N+O|Q iOOtWM
PHIJN|JHOtWpVHN H@EV][KKPYHO®WDOIEDQ D NRUIEEL WDS
WHUPpNHNQpPO DONDOPD]JRWW VWUDW pJDiNSWDL RWIP DV IS R\G
KDV]QiOMiN IHO (EE O NLIRO\yODJ KD HJ\ DOJRULWPXV U
LUIQ\HOYUH D]W D] LUIQ\HOYHW PiV JpSSDUDPpWHUHN V.
JHRPHWULINQIiO JpSEHIOOtWIiViKR] L VP PWKE WB \KHDY IR Kt RVID
HO JHWHVHQ PHJWDQXOW LUIQ\HOY YDJ\ PiV QpYHQ D Sl
KDWpNRQ\DQ DONDOPD]KDWy

$] iOWDODP MDYDVROW gBnd6lathensts B Q SIMNQR Di NEMW |[OW p V|
XWyYyQ\RPiVL li]LV ENrFQPOWW DWr@I§ KDVRQOY P&N|GpVL t
FVXSiQ D] DOJRULWPXV PiV N+OV YiOWR]JyNDW YHV] ILJ\HO
SDUDPpWHUHNHW Y iOpWRA]DWDIW M DOOH W)Y HOD D& WDJJUHJIF
DODSMiQ P&N|GLN $ NLW|OWpVL li]LV EHIiOOtWiVDNRU D]
EHIU|FFV|[QWpVL WpUIRJIDW MXVDPR\WR PY MW R .W DEMNM@DO tRY 3VIDN |
QDJ\ViJiW pV D] XWyQ\RPiV LGHMpW

$ NpW Ii]JLV EHIiOOtWiVD pV D] tJ\ Q\HUW D SULRUL WXG
(18 iEUD (O V]|U D] DOJRULWPXVW EH NHOO WDQtWDQL
LUIQ\HOY1+JJYpQ\ 3B pWVDIP]p MDDISIBWMpQAWSIINU [BP (E\M HUGHMWAM D (
IRO\DPDWRW D VRYWEERRMNBDBYH]HP $] HO WDQXOiVW
iOODSRWDJJUHJiFLYVY KDWiURNDW D OHKHWVpJHV DNFL
NJUQ\HJHWEHQ NHOO DONDOPD]QL $] ~M N|UQ\H]JHW MHOH
WtSXV~ DODSDQ\DJEyO WHAMKSIROWIWRU SODUDPpWHUHNNH
K PPUVPNOHW V]HUV]iPK PpUVpNOHW DGDJROIVL SDUD
DODSDQ\DJEyO J\iUWYD XJ\DQD]W D WHUPRpMNBIRP NY D\JU WSBil
DJRQRV DODSDQ\DJEyYyO (EEHQ D] ~M N|UQ\H]JHWEHQ D NRU
PHJSUYEIiOMD EHiOOtWDQL D JpSHW D]JRQEDQ D Q\LOYiQY
LUIQ\HOY SRQWRVtWiViUD HPLUW DB iBDDR®NBFADMORW iV
XWyWDIDMND i@HYH]HP OLYHO HJ\ LO\HQ DOJRULWPXV EHV
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V]*NVpJ H]pUW D] iOWDODP MDYDVROW HO WDQXOiV RIIOLQH
NtVpPUOHWWHUY DODSMiQ DGDWRNDW NHOO J\&MWHQL YDOyV
PDMG D J\&MW|WW DGDWRNEYO LQWHUS®RMi|QWH V YIDGD WS RQ®
NHOO EL]WRVtWDQL D] HO WDQXOiVKR]

Termék mindség ellendrzés

Eldtanulas Tanulasi folyamat szimulalasa
(A" termék) P T Tt A_ d_ TTTTTTTTTA
! at !
! % ! Eredmény
] . , I
Kisérletterv [—| Frocesontés — Offline Tanulo —————{ A priori tudas
! adatok algoritmus | |
| |
! Adat lekérdezés :
e o e e e e e e e e e e 1
Utotanulas
(-B” termék) A priori tudas kihasznalasa 1ij kérnyezetben
P T L
\ Gépparaméterek i Eredmény
! Tanuld valtoztatasa |
. dcesonté L Elfogadhatd
| algoritmus Frocesontés | ”g ’
: 7 T | ,.B” termék
: |

18 iE U Ridglgozott JpSEHIOOtWiVL PyGV]HU

351 .LW|OWpVL li]LV EHiOOtWiVL PyGV]HUH

$ NLW|OWpVL li]JLV EHIiOOtWiViKR] KiURP PpUKHW WHFKQ
DOJRULWPXV PDMG D] iWNDSFVROiIVL WpUIRJDWRW pV EHIU|
1+JJYPQ\pEHQ (J\UpVDVND\§UQEHDIW YW WD VIHUV]iPQ\LWiVW N|Y
PHJHO ] HQ DPLE O HJ\ iOWDODP 0$7/$% 5 E V]RIWYHUE
SURJUDPp $IiVGG RalejeRd;io0. oldal VHItWVpJIJpYHO D WHUPpPN NLW|O\
PHJEHFV.OL D NpSHQ IHOLWRIHDWQD N UDERENORBRIDW RN

Jaue
Bous L j—ue Srra (14)
aR

ahol 5,,s D QRUPDOL]iOW hNASNQSBORMHUPpPpNKH] WD UMWR]Y NpSSRC
100% RV NLW|OW|WWVpJ& WHUPpNKH] WDUWR]y NpSSSRQWRN
ILJ\HOHPEH YHV]L D J\iUWiV VRUIQ D V]HUV]iIiPEDQ HOKHO\
V]iUPD]y DGDWRNDW SpOGiX® LDy | DGR Q IPREL) K DVDIW RYR B R/t F L\
VIHQ]RU |[POHGpPNHOpPUpVL LGHRPQHPNalBEMe:63|QdaN pJH OiVG

Slij-féll%%;i@ae@rrésrrpé (15
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ahol 5§y D] ~ RDHYH]HWW LG iOODSRW DPL D NG LDOWHVW | DGV N
LG NpW V]HORRUI HNOKDYW QHY WBIWWLHIKDWIUR]RWW NLW|OW
LG iOODSRW HJ\ PD[LPXP pUWph§ WWP BROGIMORDY DD JRULWP X\
al1l00% RV iOODSRW D FpO tJ\ KD U|]YLGHEE LG DODWW W|O
IRIMD HOW pU p sk QDV Dp W]ipW HOQLY HQQpO W|EE LGHLJ WDU
ILJ\HOHPEH YHV] NLW|OWpY YR HQ EMEDOBERKEW PSR P iV
XJ\DQLVY H] MHOH]KHWL D NLW|OWpV VRUIQ D V]HUV]IP
W~OW|OVEp OB @®W LHV]*OWVPIJHNKH] YHJHWKHW

%08

0O #a
ahol 573372D] ~J\QHYH]HWW QbRP IFpOWDBRWPiIiOLYV Q\RRLY D IpV
SHGLJ D] HO UH PHIJKDWIUR]JRWW Q\RPiVKDWiU (] V]LQWp(C
PLYHO D] DOJRULWPXYV V]iPiUD D] D FpO KRJ\ D PpUW Q\RI

$] DOJRULWPXV D] DNWXiOLV EHIiOOtWiVNRPELQIiIFLY HV

D] iOOD@ERWOW DM i Q

siaavel 'fél @rrésrrpé (16)

(17

ahol 5 jgeeD NLW|OWPVL 1i]LV EHIOOtWiBikK Ry K BY1Qi@iy iOOD S
UHQGUH D NpSE O LG E O pV EHOV Q\RPiVEyO GHILQL
(17) [VV]HI+JJpV HJ\ VIDNDV]RQNpPQW G H/IJIDND® YR N+ PD/PQU i K
NJ[YHWBHHOV V]DNDV]EDQ DKRO QLQFV PpJ N|]JHO VHP NL
QHP YHV]L D] DOJRULWPXV ILJ\HOHPEH D NLW|OWpVL LG \
YDQ E YHQPKWROGLN VIDNDV]EDQ PLYHO D WHUPpPN PpJ QLQF
YDQ KR]]i DNNRU D] DOJRULWPXV PLQGHQ iOODSRWWpQ!
V]IHUV]iP NLW|OWpPVHNRU QHP -ol\HEDQV pDV QHERtPgyARWAZN N L

XWyQ\R FSiyW Re@ditiatD GGLJ PpJVHP V]DEDG DV O/ PNCHWW DYODN L W
W~0O QDJ\ Q\RPiVQDN NLDODNXOQLD $ KDUPDGLN V]DNE
NLW|OW|WWQHN OiWV]LN D WHUPpN H]pUW FVDN D Q\RP]
alkalmazott NpSIHOGROJR]iVL IPYDOWIWO HIHP WXGMD (D RQYR VMWW
NeO|Q|VHQ IRQWRYV KRJ\ D Q\RPiV QH VIDODGMRQ W~OViJ
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OHJ\HQ W~O KRVV]~ $] HJ\HV iOODSRWRN KDWiViQDN |VV]t
KDV]QiOWDP PLYHO H] D N|]JpSpUWpPN MHOHQW VHQ PHJXJULN
aFpOWYO PtJ D W|EEL QHP (QQHN N|YHWNH]WPpEH@tD] DOJRU
DPLNRU J\RUVDQ WHOMHVHQ NLW|OWL D IpV]NHW GH D Q\RP

$] iOWDODP KDV]QiOW DOJRULWPXV iOODSRWDJJUHJIFL
iOODSRWpUWpPNHNHW KDVRQOYy PyGRQ pUWpNHOL D]JRNEDQ
YL]VJIiODWL WPUEHQ V]HPOpPOWHW NpWP PO ®DSWWW HUSH VW 05 X\
JIWWIBQGHONH]19@aDBNDQ Y D A%  WtSXV~ JiIWWDDIHBWHDGHONH]
D PpUW DGDWRN DODSMiQ $%6 DODSDQ\DJ HVHWpPQ $ NLW|O
iOODSRW WHFKQR® pYLPHQQPNU W HDN WDUWDOPD]]iN $ NLW]|C
SHUV]H W|NpORWHRUMW@PNHW HOpUQL QHP IHOWpPWOHQ+*O OHKH'
egy FU"-RV BV -RV DV]LPHWULNXV W&UpVKDWiUW DONDOPD]WDP
19 iIEUIiQMY® OiWV]LN DKRO D V]tQVNIiOD GLV]NUpW pUWpNHL D
PHOOHWWH OpY V]iPpUWpN D] HJ\HV DOVy pV IHOV KDWiUiW

—_
o]
—_
o]

N
[=2]

-
(o2}
NNOOOOOCOOOO0O

N~NOOOO0O0O00COO
Alapot [%]

Allapot [%6]

—_
B

—_
B

[T TTTT T T

O=NWANOHNNOOOO = a s aaf)

-
N

-
S}

—_
(e}
—_
o

Atkapesol4si térfogat [em]
Atkapesolssi térfogat [em®]

________

[oo]
w

COOO0COONONOR~OO=NW-BUNIMNOO
COOO0COOUOUNOR~NOO=NWENIM OO

O=NWLTIO 00O 23 3 32 3223 sh)

[e2]
[e2]

20 30 40 50 60 20 30 40 50 60
Befricesontési térfogatiaram [cm3/s] Befricesontési térfogataram [cms.fs]

a) b)

19 iEUD $ NLW|OWpVL iOODSRWWpU D WHFKQROyYJLDL SDUDPpWHUH
a)az12PP YDVWDJ A$" JIWWDO E A% JiyDWRONW FRQWOOW®MRBO M D b

.pSIHOGROJR]iV

$ IU|FFV|QWpPVL NtVPUOHWHN HVHWpPQ D SUYEDWHVWHNU C
VIHUV]iPQ\LWiVW N|YHW HQN®SNpYYOWO DA ENDFABUD D V]HUV]
ROGDOIQ YROW U|J]tWYH V]HUV]iP NRQVWUXNFLYWYO 1¢JJ HQ
DJRQEDQ D NpV]tWHWW NpSHQ OpY WHUPpN ROGDOUYO OiW
VIRIWYHUE inv@aipGHY BWWJIYpQ\ VHItWVpIpYHO iWWUDQV]IRUP
NpSHQ D V]JHPEHQ OpY SUYEDWHVW Y H WeHDW @/HHQ PV HPIE HQ] K ®f
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YHWsOHWpPYHO (KKH] PLQ-GNH® HLIDH M OKNH OAH P V]ilPV HW p Q

HO V]|U IHOYHQQL DNiU D] *UHV V]HUV]iPUYyO J\iUWRWW N
NpSHW HJ\ iOWDODP tUW NpSIHOGROJR]y SURNp®P BD DEH
SUYEDWHVWKH] WDUWR]y NpSSRQWRN V]iPiWw 6] WOED PP
WDUWDOPD]]D $ IU|FFV|QW|WW SUYEDWHVWHN HVHWpPEH
NLYpYH D NLV IHGpO WHUPpNHN HVHWPEHQ XJ\DQLV RWW
DKRO PpJ QHP NpV]tWHWWHP NpSHNHW DINWyB U WPH Q PLpW i/
.H\HQFH PpU SURMHNWRUUDO NpVYIONHWWHR X\ $6 DNHRW D
NpSHNQpPO D KiWWpUYLOiJtWiV PLDWW D SUYEDWHVWHN IHI
KDQHP D IHNHWpNpW 8Y PIMVWOHAN OLHIWH O BIIPYEHHO H] HJ\ VRNIpV]I
D NLW|OWpVL HI\HQHWOHQVpJ MHOHQ YDQ H]pUW D NLp!
YL]VJiOWDP HJ\W]JHUUH $ WHEEPOWHVYRYWNHYEE QSALQ PVQ HVH'
YL]VJIiOWDP

6 WIEOi]JDW $ NLpUWpPNHOpPV VRUIQ KDV]QiOW NpSIHOGROJR]

Bemenet .pS EHW|OWpVH

%LQDUL]IiOIVL NeV]|E R8HO~pIN & iR NM B0 ifOpi N T
esetbenpOHV NRIXQW Y UWEMR Q

Bemenet *IWIHOLVPHUpPVL N»Y}| NGBS ISR]t FAIK@iOi\

Bemenet

1: 6]tQHV NpS WUDQV]IRUPIOiIVD V]*UNHiUC
$ VI UNHIUQ\DODWRY NpS ELQDUL]iOiVD
2 $ 4L \séDzGtLLKJi-leGARL:bUé
rédb=GL LK HREG O W54
3: &LNOLNXVDQ YpJH]G(HE>»SE]skY:VIHV VRUU
.HUHVG PHJ D] $#+O0¥ NHEBBQWRRB/TD V
5: &LNOXYV YpJH
.HUHVG PHJ D KHRUIWWDPWPBHQ D EH|
6 UpJLYEDQ
Togary L 7 %o KBET,0ahol T gnpy P& @08 & @y 047
€D ipug
6]iPtWV(IBDuali|YL (E IRIJGHIQOQLIOW GLIIHBH|®PI
7 IO|WWL UpV]HNHQ
BT, L @8, @,lahol T D >sé&ly g py?
.HUHVG PHJ D SR]JtFLYMiW D VRUiIW D N
TUig L ];; %0 kB:T:; '|'Bﬁ: T, P Lbzgoah0| T Uzc bxa ®T, g1 v s 1 1y™>
o
9: $ IHKpU NASSRQWHILYNDW FtPNp]G IHO
10: 6]&UG NL D NLVHEE WHU*OHW& IHKpU N|

11:  6]iPROG PHJ D IHQQPDUDGsjkbipU NpSS

B

8:

Kimenet: JéUé@G
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$ IUJFFV|QWpVQpO DONDOPD]JRWW NpSAHEEROWR U WID B PeV]!
pV 9B1L PHO O MNIDIHWMD OPD] WRYIEEL PDJ\DUi]y iEUINDW D IHKp!
1+JJYPQ\D@QDN GLIIHUHQFLASRNMGRVINNWOHVpVpPpU O pV D
FtPNp]pVH FI®Np]pVW N|YHW V]&UpVL IRO\DPDW D WHUPpPN F
ELJRQ\RV HVHWHNEHQ ODSNiN A% " WtSXV~ JiIWWDO" D WHUF
DPtJ D] |[POHGpPpNIURQWRN QHP WDOIONR]QDN (JHNEHQ D]
NpSSROWNRNW OHJQDJ\REE UpJLy iOWDOIEDQ D JiW YRQDOIQI
PLQGHQ PiV IHKpU NpSSRQWRW EHFVLOODQiV NLGREYFVDS
az|[POHGpPNIURQW HJ\ SRQWEYO LQGXO pV Q|YHNV]LN SO IHG
OHJQDJ\REE HJ\EHI+JJ IHKpU UpJLYQVN4Y®Q PL EG RO URJVOM VI
JIWIHOLVPHUpPVL NEDQEHWH DHEHMW O MHN pIS SR tWIDRIQV 8 PV Q)
PHJYLOIJtWiViWyO DIOIISHQDBED VWD WL PYyGRQ NHOO PHJKD

$] iOWDODP MDYDVROW IU|FFV|QW JpS EHIiOOtWiVKR] WHUP
KDV]QiOQLD RyGMN&FYVKIS]Q D WHUPpNHW WDUWDOPD]y NpSSRC
Emellett D V]*NVpJHV NpSSIRNPBRNOVHBEBH]pVW O pV IHOERQWIiV!
EIUPLO\HQ HJ\pE NpSIHOGROJR]iVL PyGV]HU DONDOPD]KDWy
KDVRQOY PYGRQ V]iPV]JHU&VtWKHW $] iOWDODP i CHMIDHD/RW H'
KDV]QiOW YDVW D NLMW HUIDHNGRMEAML Bzon t WRWW DB JKiRIIV i VW
NJ]YHWDH®J\HV WHUPpNHNQpO HJ\ DGRWW EHIU|FFV|QWpVL \
WpUIRJDW EHIiOOtWiVQiO D J\iUW R YWWWNWVHAN PHNRTNY R/QROH WoRAN @VHD
iWNDSFVROiVL WpUIRJDW KDWiViwW D WHUPpN W|PHJpUH L
DOJRULWPXV iOWDO PHJKDWil2RBREUWWQN PSS RDWR M WJitP idD\ Sp
PHOOpPNOHW WDUW D O P Bt]®faa] [ VVH K D WREDGRPREWD pNOHW  $
NpW MHOOYDRY KDIWK®AY PyGRQ YiOWR]JLN D] iWNDSFVROIVL W
OLQHIULVY NRUUHOIFLY RXYWDUDKD WIlyQMIH N |WRKIEEL HVHWEHQ
HI\eWWKDWWo g WpNH|O|WW YDQV]LIJQLILNDQFLDI4VWY QW HVF
15 PHOOpPNOHW

62



3iUL]V 5LFKiUGPABRPUQHNH]pV
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21 iEUD D D W|PHJ pNiRipSBR YWRWR]iVD D] iWNDSFVROiIVL WpUIR

E D W|PHJ pV NpSSRQWRN N|]WL OLQHiIiULY NDSFVRODW IHGpOV

$ IU|FFV|QWpV V]LPXOiFLYN HVHWPEHQ VILQWpQ V]*NVp

D VILPXOiFLYy HUHGPpQ\psO NDSRWW NLW|OWpPVL YLGHYEYC

NpSHW NpV]tWHWWHP PLQGHQ NLW|OWpVL WPURNHURQYI O\

NpSSp WUDQV]IRUPIiOWDP PDMG ELQDUL]iOWDP NHW DP]

DODPMIIXDWiUR]WDP HJ\ NpSSRQW V]iPRW D NLW|OWpV H

KRJ\ D V]tQHV |POHGpPN pV IHKpU KIMHNBRQPULRMN W ]IPiWp
PHJKDW({@6 PR O pNOHW

1\RPiVPpUpV

$ Q\RPiVPpUpV PLQGHQ HVHWEHQ D] DGRWW WHUPpPN
VIHQ]RURNP POW SMRP i VW Me-OPpN QWRLU DQ N B p@HVPNND WHUP pNH I
NpW N+<O|QE|] V]HUV]iPED@®MHODWYWDYROMUPPNHNKH] WDU\
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FVHUHEHWpPWHY V]JHUV]iP D VIHQ]RURZRR DEIOD Y BOBWOED YR
a 25PP YDVWDJ ODSNiIN HVHWPpPEHQ-YVOWDR MVD-W KDALYV JIRUF
Q\RPiVPpU V]HQ]JRURN D NLGREYFVDSRN DOi YROWDN E
VIHUV]iR2pBOEUD $] HO EEL WHUPpN HVHWPpPEHQ D JiW PHOO
N[JHSpQ WDOiOKDWyY VIHQ]JRURN NJ|]*O D JiW P|J|WW &+ pV C
VIHQJRURNDW KDV]QiOWDP D NLpUWpPNHOpPVKH] PtJ XWyEELQi
pV HJ\ IRO\iV~W N|JHSpQ OpY ). V]HQJRUW KDV]QiOWDP $ II
VILQWpQ D PR]Jy ROGDOL V]HUV]iPIpOQp@]DHNLG E WH/DRSHRWN
NLDODNtWiVIiEyO pUWKHW PyGRQ H]pUW D V]HQ]JRUSR]tFLYy
DONDOPD]RWVZ2 8 RE LA y NOMyWOW X KOH KW Wi QHLI\HNH]JWHP D O
KDVRQOtWy VIHQ]RUSR]JtFLYNDW DONDOPD]QL tJ\ D YL]VJiOD)\
pV D IRO\iV~W N|JHSpQ OpY V]HQ]JRURN NJ|]*O D] HI\LNHW DO
PLQW D JiWQiO OpY V]H®GRWWEWBPpNHNLWI\  IpV]INHV V]HUV]I
DKRO D NLW|OWpVL HJ\HQHWOHQVpJ D WHUPpV]HWHV FVDW
DONDOPD]iVD HOOHQpPUH LV IHQQiOO (QQHN pUGHNpPEHQ D I
Q\RPiVPpUpV VRWYIIHI\LWBUPpNHW KDV]QiOWDP D EHIiOOtWiVQi
VIHQ]RU WRQAiIEKDWYD]RQEDQ D WHUPHDWNQpPOVFHWNEHQ B DQ
VIHQ]RU HJ\ D JiW XWiQ DPLNHW D V]JHQ]JRU QHYpEHQ D] DO»
LOOHWYH HJ\ D IRO\iV~-W YpJpQ DPLW D] DOXOYRQiVW N|YHW
PLDWW D NLpUW pNHGIPW GOV PHIHOH Y HWWHP ILJ\HOHPEH PtJ C
pV IHGpO HVHWPEHQ PLQGLJ FVDN D IHOV IpV]HNEHQ NpV]-O
$ Q\RPiVPpsYWEDVV]HI+JIpVHNQpPO KDV]QiOW MHOOHP] N
KDV]QiOWDP $ NBRW{Q@WDVNPpWG WHQ]RUKR] D] |[POHGpPN pUNI
NeO|QEVpJpE O V]iPROWDP D]D] DPLNRU D] HJ\HWartVv§HQ]JRURN
PpUW Q\BPiEUD $ PD[LPiOL%sQ\PPiIRW\iV~-W N|JHSpQ HOKH
VIHQJRURNQIO NLV IHGpO WHUPpPNHNQpPO D IRO\iV~W YpJL V]H
HO EE MHOIJLN D IpV]HN $hHUEHQ W HILLR|IOWN G eRYP RVRFPiVKDW
NLW|OWPpPVL LG Fp®&pUWpWH € ®WHR PHROWA N HiowastagH N $ ]
ODSNiINQiO D Q\RPDUKD WLV |OWpVL L Gs; aFp5PPUWpWW DIHGR S Qi O
HIJHN D] pUBRDPMHN D IHGpOWHEPYNYp®D NLV IHGpOWHUPpPNQp
180 ED4D,p8V GH LWW D IHOV  IpV]HNE O PLQGLJ D OHJQDJ\REE
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35.2. 8WyQ\RPiVL li]LV EHiOOtWiVL PyGV]HUH

$] XWyQ\RPiVL Ii]LV EHIiOOtWiViKR] D WHUPpN W|PHJpW DON
MHOOHP] QHN pV D] DOJRULWPXV IHODGDWD D] YROW KRJ\ F
D]iOWDO KRJ\ D] XWyQ\RPiV QDJ\ViJiW pV RWXWVRRRI L GIEM M
MHOHQ HVHWEHQ ~J\ NHOO YHQQL KRJ\ D IU|FFV|QW JpSHC(
XWyQ\RPiVW DONDOPD]JWDP DPLQpO D] DOJRULWPXV U|YLGHI
U/YLGHEE LG NUH YRQDWNR]RWW D] G §GQ\REHQQD JPS JBL QL Pi
Q\R PiM25bar)alkalmaztam DPL WHNLQWKHW ~J\ LV PLQWKD D SODV]\
iIOOtWRWWDP YROQD EH $] XWyQ\RPiV NHJGHWH pV D SODV]W
YROW PLQW D] HI\HV WHUPpPNHNQpPO D JiWIDJ\iVLabas tJ\ D SC
DODSDQ\DJ EHYLWHOW D WHUPpPNEH

JRQWRYV PHIJMHJ\H]QL KRJ\ MHOHQ HVHWEHQ D] XWyQ\RP
YIOWR]WDWRWW D] DOJRULWPXV GH D] DODS NRQFHSFLY DNi
XWyQ\RPiVL SURILORN DONDOPD]iVIUD LV (PHORWHM/WKDNLY NHC
NpV EELIDMERY MHOOHP] N ILJJHOHPEHYpWHOpPUKaggV PLQW
PHFKDQLNDL. MplOmOWHNPH ANK QLN D azonMjdH PSWRWEY®OW |PHJ DONDOP
HJ\V]JHU&EE DEEDQ D] HVHWEHQ KD D PpHApWHQP@Hidd XWRPDW
D VIHUV]iPEyO YDOy HOWIiYROtWiVW amjefy-Pvs LHDp N NeplS HS/HONG | X
D WHUPpN JHRPHWULIMiWyO DODSDQ\DJiWyO pV HEE O DGyG
HOWHOW LEzzaVRdohWemPW.WUPpN W|PHJH LO\HQ MHOHQW V PpUW
QHP KHO\H]]*N YDODPLO\HQ H[WUpP N|UQ\H]JHWEH H]pUW D
HOWHOWPpPYHO N|]JHO DJRQRV WHUPpN W|PHJHW OHKHW PpuUQL

$ GROJRIDWEDQ LVPHUWHWHWW DOJRULWPXV D WHUPPpN
KDV]QiOMD iOODSRWNpQ8 DBI]pE&W|®p WHOYRE|Q JHRPHWULIM-~
WHUPpNHN HVHWpPpEHQ DONDOPD]KDWYy PDUDG D] DOJRULWP
WHUPpPNQpPO

| co a0

5éQ<éié?aZaeL|—Om ®rra (18)

W|PHU&SHGL) DWHORPMW W|PHJ $NiUFVDN D NLW|OWpVL IiJLV E
DGYyGLN KRJ\ D FpOiOODSRW pUWpNH DWWyO YDOy HC
(E Frav~ SHGLJ QHP24GHUMLV]HPOpOWH W18 RRIDSMLQ\N QDD N tW
iOODSRWWpU IHGpO WHUPpN HVHWPQ $%6 pV 3/$ DODSDQ\DJ H
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D] |[VV]HV WHUPpPN iOODSRWIEUiMTW ps8. PHOOpPNOHW W/DW ¥
24, iEUIQ KRJ\ D] iOODSRWDJJUHJiFLY KDWiUDL HOWpU HUI

XWyYyQ\RPiV VRUIQ PWPHUIAMNWHEEIPpUWPNEHQ OHKHW YiO\
V]&NHEEHN D] HJ\HV iOODSRWRN KDWiUDL

120 5
110
108
106
104
103,5
102,5

5

B

N

w
w

3

o

o
Allapot [%]

[\
[\%]

Utényomasi idé [s]
Utényomasi idé [s]

9
0 500 1000 0 500 1000
Utényomas [bar] Utényomas [bar]

a) b)

24 iEUD $] XWyQ\RPiVL iOODSRWWpU D WHFKQROyJLDL SDUDPpWH
D $%6 DODSDQ\DJ E 3/$ DODSDQ\DJ DOND OgDW\R B \W WHRQDD GFpO WID
$] HI\HV WHUPpD ODRPOWULDRPELQIFLYN HVHWpPQ D] |
WHUPpPV]HWHVHQ HOWpU D] DODSDQ\DJ V&U&VpJH pV D NL
LI\HNH]WHP D WHUPpN WpUIRJDW pV D V]RED R RplU Dp ROM
W|PHIJHWPP$SYDVWDJ ODSNiQiQ; D2PPOYWYPWHIJ $%6 Q@PSNiQi
1,2PP YDVWDJ 3/$ ODSIRIRAOYDVWDJ 33 ODSHUBOAHGPOWHU
HVHWPR 3/$ IHGpOWHUPPR®pI®IGPpOWHUP pNQ/IR®D VB HIG LW |P H.
FPOpUWpPNH $ IpVINHV NLV IHGpOWHUPpPN HVHWpPEHQ D
D] [VV]HV WHUPpNHW HJ\W]JHUUH YHWWHP ILJ\HOHPEH pV D
HIHNQpPO D FpO D] YROW KRJ\ Dmegd # V] HNH WH QP gN p@IHDN] g\
V]*NVpJ PHUW QHP YROW RO\DQ EHiOOtWiVL NRPELQiFLy I
NpV]*OW YRO@DUHY|EHQ DHN LMQE W@¥QVpY]EHQ SHGLJ D JH
HOWpUpVWN,RigpBMW D WHUPpNHS PHWEPNQEW pV IpVINHL

HOWpU H26YROWDN >

3.5.3. Az alkalmazott algoritmus

$ YL]VJIODWDLPKR] HJ\ IU|FFV|QW pV Lkitiki§ &gdmraug J L i U D
iOWDODP WRYIEEIHM®HDJOWDNOW D YWOWR]®|DWIOJRULWP XV
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rendelkezik, mintaiz W iEBMRn][EBWR O G D O . EDn¥¥ KKa Wiggpz eredeti algoritmus
WDQXOivD OpQ\HJHVHQ ODVVDEE YROW OLWOHWYGHVBNND®VY
VIDEIiO\RN KDVRQOYDN ,0\HQ SDUD PRW i IDHN LYYRIDWHEDANDD | ~J\ Q
PRKy DNFLyN YDQyV](PRUPHWW SHUV]H YROWDN RO\DQ SDU
DONDOPD]J]RWW DOJRULWPXVEDQ DPL LQNIEE D WDQXOiV IRC
HUHGHWLENRMMOHNNXY DOJRULWPXV P&N|GpVpW GH H]JHN D SDU
hogy mennyire gRUV D WDQXOiV (JHN RO\DNHI]SSD BR® pWUIIBDU HINV VR D QO
V]iPQgwmsm, @ YLVV]DIiOOtWiV HO WWRxQ.P S pWHNHWOOIFED (DM
DONDOPD]iViQD Ndeteryniiskziikus xaj (&g DONDOPD]iVIQDN PyGMD
iOODSRWDJJUHBRLG | QWHXVPHIBI O Ot\WHK BWNIPYR VoV SHUV]H
RO\DQ SDUDPpWHUHN LV DPLN D WDQXOWMBQKRVWYiIiVWVWHWHI
V]iPQziga pPYWIDQ XOiVL OpSRMHNFRHEOHWW SHUV]H D] DOJRULW
EHIRO\IVROMIN RO\DQ HJ\pEarhaeye® Dt VWIO LROHWRWWVW SIWHNXGR N\
N[JYHWOHQ+<O QHPDOBNMKBWIY ND GOL\@ RWN HOOWM DU N Y W VKD QL] P>
YL]VIWDUMRPIiQ\ KDWiUiQ NLPXW KWW DNMHQ W LF 5@ Q/\p A
aWDQXOiVL SDOUDPNVYWKHURNIOLQH DGDWRN HO WDQXOiVL pV XV
DONDOPD]RWW DOJR UL W K & DHQ & iXWGFONYSG MVP ERYiQ Wi Ay D

D] RQOLQH NtVpPUOHWHNKH] DONDOPD]RWW DOJRULWPXV SV]t
HJ\ HI\WV]JHU&EE YIOWR]DWD XWDWDQXQidWNyGIpSEHGO@tWiVUL
V]iPRV SDUDPpWHUUH QLQFV V]*NVpJ EHQQH DPLW HO WDQ>
YLVV]DiOOtWiV YDJ\ WDQXOiVL HVHWHN V]iP D) dolg&Z®HWYH QHI
KDQHP RQOLQH IU|FFV|QWpVL DGDWRNEYO EtJAHFpRBOCO N> O BF
EHYLQQL D] DOJRULWPXYV V]iPiUD
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7 WIEOi]DW $] RIIOLQH JpSEHIOOtWiVQiO DONDOPD]RW
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7DQXO0Oy DGDWVRBIEHRILQLIOIVD
EOODSRWEYWRWN G HK@E0lOTYQ €5, ahol 0D 9

JUIQ\HOY1+31YpQ\ SHEAQLIBRIEA Agpy 180024
ahol=PU D] LUIQOD®MIQQLIiOW DNFLYy
EOODSRWDJJUHJIFLY KD iJ@BEBQEENKSHILQLI!
ahol HOHO® OO ® OKD] i O C\DIERWR V]WDAD pV
$SNFNp V]IOHM Q LUQL Wi & &/ &-7ahol 5ygHO UH G
JpSSDUDPpWH I GESYHGWR DNIBMIVGDWWyYO [+JJ
HIGHWL 1+JJYpQ\ V~B R 6Bt KL \FEG
.HIGHWL iWOD4RY MXWDORP
&pOiOODSRWQRRBICQWR U/ PH] @®@HJPEEFOIVE
7DQX0OiVL SDUDPpWHII GHILQLiIOiVD
.H]G SRQW GHILQLiOiVD WHFKQROzE¥ DL EF
9pOHWOHQ ]DM PPIODVAH SRIWRRRQ
'"HWHUPLQLV]WLNX&JOM GHILQLIOiIVD
'"lQWpVKR]iV OHIiOOtWiVDbW&UpVPH] Q EHO-»
7DQX0OiVL OpSpVHN V]iPD pMMLLPEEIFLYN V
.H]G SRQW YLVV]DIiOOtWiVL %@khDRmpa\EHBU HN
ORKy DNFLYN V]iPiQDN pV YDOyV]tQ&VpJpQtFt
J b3 OGL bxas?
,VPpWHO GIR{§QGHWQp U H
H]G OpEpL Qgixgcu
,VPpWHOBL BRI
$PHQQ\LEHQ NH]G SRQWUD Yik¥ M 1B &@akKai
NH]JGHWL WHFKQROYJLD YQAL®LRIQOtWiVD
$ODNtWVG QWHDe, hawell 0 p. DODSMiQ
=Z évagy @"LUIQ\HOY,ilBet@eD SMiQ
=Z Ja=ha3LspVco Qgm QQs5O°f S Qaies
QsiOODSRW PH3&BISHINOYMWNH]WPEHQ
AV]iPtWi\QD: P10 Pz ByO
UZ 4F4ERQs80F RkQ&o (LG EHOL Nia MI BPvt W

47 4EU® iWODJRV MXWDC
SZ SEU®IE Q&0 iOODSRWpUWpPN V-
AZAEUAIE Zek=Q&0 LUIQ\HOY V~0\R
7iURMMZ0OpY D WHFKQROYJLDL RillaDat& [yND W
QZ Qs
PZ PE s

440pV WHFKQROYJL D PO/ © iR M LRLGHEEH Q
S&PLQGHQ WDQXOik¥L HVHWUH
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2I1100LQH DGDWRNEYO YDOy HO WDQXOiV

$] IOWDODP LVPHUSEHN EBWBEUBYyBOGEDLD D] HO WDQXOiVW
DGDWRNRQ NHOO HOYpJH]QL PLYHO D V]iPRV DOJRULWPXV
NI YHWHEz #YD0OyV IU|FFV|QWpV HVHWpPQ UHQJHWUWHQ DV HIOPH.NW H
LIJI\HNH]QL NHOO HONHU«OQL N|JUQ\HIJHWWXGDWRVViJL pV JD]
VRUIQ D] DOBRWIOWXYYV EHIiOOtWiV HVHRRQ P ai XO\WSP\RW i W HW W
EHIiOOtWiViQiOtett D] QS @VIMMDW D Q X Q[iVNUIHIW D OpSpVHNHW DO
LVPpWHOWH,PXJI\DQLV D] DOJR (& wiBchasziikus, QriveegHadott
DJJUHJIiOW iOODSRWEDQ D OHKHWVpJHVY DNFLYyN NJ|]*O YDOD
DPHO\ YDOyYV]tQ&VpJHNHW D]J(AUKQWIORIQYDXNpPMNIN~QpDW D] DC
IXWWDWiVD VRUIQ SVIHXGRUDQGRP JHQHUIWRUWI oD ONDOPD]
IXWWDWiViV] iPODPWRWWDP tJ\ D] DGRWW V]LPXOiFLYW EiUPL
HUHGPpPQQ\HO GH D VILPXOIiFLYEyO NeO|QE|] WDQXOiVl
DOJRULWPXVSDUDPpWHUHN KDWiVIW MHOOHPH]KHWWHP iOWEL
$] RIIOLQH WDQXOiVRNQiGODD HEOWUNRHIIGNPRYWI@DY D PHJC

WHFKQROyYJLDL SDUDPpWHUHNNHO YROWgGHJ#(QWi ® YDHpW HXH P
az algoritmus @& LUIiQ\HOY DODSMiQ YiODV]WRWW Bdy D ®RNIFL yWWH OHQH k
HVHWEHQ D IU|FFV|QWpVL WHFKQROYJLDW PV Qdat&APHVD\R piW H U
KRJ\ D NLW|OWpVL Ii]JLV EHIiOOtWiViQiO D] i WNDSFVROiIiVL WpU
XWyQ\RPiVL li]JLV EHIiOOtWiViQiO SHGLJ D] XWyQ\RPiV QDJ\ViJL
$] DNFLyYN V]iPiQDN KDWiViWw YLQVJIBHNDP D5 BE\NH MpQIOH W@ \E
EHIiOOtWiV HVHWINF LYWHYB QY XGRWW D] DOJRULWPXV YiODV]\
HJ\HV DNFLy HJ\ DGRWW SDUDPpWHUSIUW MHOHQW D N|YHWN

5 EHIU|FFV|QWpVL W pUIR J-Dawmt) BP0 e OHAB RiiNORW i V D

5 iIWNDSFVROiIVL W p U I-B dni, W-2ch®, W-R i, BAY, 5\, 0cm?
$] XWyQ\RPIREWIiIJPYOL]iOiIVDNRISIPOGIDISEHICBOLWEYRpW@XGRWW Y
DOJRULWPXV DPLYHO D] DGRWW WHFKQROYJLIW YiOWR]JWD)
alkalmazhatta:

5 XWyQ\RPiV YiOWwRhaN BFBDDAD+£25 bar, Obar

5 XWyQ\RPiVL LG Y-20,W-Rg,WHD.B8j 0D
$] IVVIHV OHKHWVpJHV DNFLYN N|]*O D] HOHP]pVHLPKH] N+O|Q
D IHQW IHOVRUROW YiOWR]JWDWiVL OHKHW VpJHNE O OHWWHN
WDUWDOPD]QDN DQQiO QDJ\REE YiOWR{@Q@®WiV$] XNKHHWRY PV H
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i]LVQiO KDV]QiOW DNFLyNMNHWRBVHY I Q|]6) @WERODR DON
DOJRULWPXV QHP WXGRWWPNKDMQIQDLD] NDIGPOMNDVPIBEW Q
adatokat (QQpPpOIKRDIWRMD\DQ EHIOOtWiVW DM NRIRMWWD I KD W DUWPR NW -
D] DOJRULWPXV QHP YIOWR]JWDWWD PHJ DJW D IU|FFV|QV
KDWiIiURQ (] WHNLQWKHW ~J\ PLQWKD D JpSHQ EHIOOtW
JPpSEHIOOtWiVQIiO VHMWLN D IRG\DE WO HELJWRUt W RKARW \ YL
UpV]pQ pUGHPHYVY NHUHVQL D SDUDPpWHUHNHW

3.57 3.57

w
w

= =2 7
= = \/
‘E25 225 \l:'%
s : O
= =
S S
- -]

21 2

15 . . ' ' . . 15 / ; ! ' 3 .
350 400 450 500 550 600 650 350 400 450 500 580 600 650
Utényomas [bar] Utényomas [bar]
a) b)

25 {EUD .pW DNFLYNpV]JOHW D] XWyQ\RPiV EHiOOtWiViUD D OHKHI

OLXWiQ D] DOJRULWPXV YIODVIWRWW HJ\ DNFLYyW DQ
HVHWpEHQ D]W MHOHQWHWWH KRJ\ PHIJQp]WH D] DGDWEI
volt-H SRQWRYV DGDW D] iOODSRWUYO $PHQQ\LEBGKWAOIHQ 1B
WHUKHOYH YHWWH ILJ\HOHPEH DPHQQ\LEHQ QHP ~J\ SHC
OLQHIULY LQWHUSROIiIFLYYDO KDWiUR]WD PHJ D] DGRWW E
WHUKHOWH $] RQOLQH JpSE i & O OWIW QUOF PAH QRVWIW HS BV D P
J\iUWRWW WHUPpN MHOOHP] L YROWDN DONDOPD]YD D] |
DOJRULWPXV NLV]iPtWRM WDV PHMINWYOPDW | IPFROWDP LQ G H G

4L FQs5FQua (19

ahol 4 a jutalom, Q.5 D] ~M 1O@EREBEFFEAULI D FpOIOODSRW (] D MX\
PUWHOPH]KHW VpJ VIHPSRQWMIiEyO WHNLQWKHW E<QWHMW
PD[LPDOL]iOMD D (MXWBDRPWpPYVOMHIMREE HVHWEHQ LV
W|EEVpPJpEHQ QHJDWtY OHV]

(IW NJYHW HQ D] DOJRULWPXV IULVVtWL D] DGRWW DJJl
D 1+JIJYPQ\HRLEWQ BNWRURN RO\DQ VHJIp@YHNWRHRINW DO
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D] DNWXiOLV DJJUHJIiOW iOODSROWDO®DHRMWW DNFU SO0V NOO
YHV] IHO D] |VV]HV W|EELUH EJ\ D IULVVtWpV VRUIQ FVDN
iOODSRWpPUWpPN BJI¥DPO\ IV[~-DERWW iOODSRWEDQ O3%Y DNFLYy!
YiOWR]QDN DQQDN [+JJYpQ\pEHQ KRJ\ PLO\HQhD(.GRWW OpS

OLYHO D] DOJRULWPXV D }iPpWiDDLHK®]] ODJOPBERWH L W
DONDOPD]]D H]pUW D V~O\RN IULVVtWpVH XWiQ D] HO ] iOOD!
Ezzel lehetV SylJRO/]iPtWiVL NDSDFLWiVRQ PLYHO D YDOyV J\iUWiV
W|EE H]JHU FLNOXVW LV PDJIiED IRJODOKDW $] HOHP]pVHLPKH
iOODSRWRW pV D IU[FFV|QWpVL iS\DRUXD/P plIWH|QH KiHDW RI]Q W R G
IXWWDWiV YpJpQ D SURJUBWPUN LD GOR\S W HH H)J PiOQX DD DP MDY D
|IQPDJIEDQ QLQFWXI+QAVIPIN|]YHWNH] QHN DMiQORWW JpSSDUD
V~O\RNUD iOODSRWUD (QQpOIRJYD RQOLQH IUJFFV|QWpVL N
DGDWWiUROY NDSDFLWiV VHP

$] HO WDQXOiV RIIOLQH DGDWRNRQ YDOy WDQXOiViQD
PHEKDQL]PXVW LV OpWUHKR]W D PRalP L DOGERRRVWW \VQ idPSp DV N\D| @ R
(Jpmss D IU|FEV|QWpVL EHIOOtWiVRNDW pV H]pUW D] iOODSRWF
D PHFKDQL]PXVVDO DJW WXGWDP HOHPH]QL KRJ\ D NH]GHWL
D] DOJRULWPXVW D PHJIHOHO LUIQ\HOY]HROPpO\tWpVpEHQ $
N[]|J[WW YROW YiOWR]JWDWYD D] HOHP]pVHLP VRUIQ PtJ NpW ~

pV PUWPNHN HVHWpPQ HOHPH]JWHP

BWyWDQXOiV RITOLQH pV RQOLQH DGDWRNEYO
Az XWyWDQXOiV RIIYD®H NDIE DY FONEYSNEFPIODONVYD $ N«O|QEV
WHKiW D] HO WDQXOiV pV XWyWDQXOiV VRUIQ RIIOLQH DGI
PHFKDQL]PXVRNDW DONDOPDJWDP LOOHWYH KiQ\ OpSpVW pV
az adataimmaEmiattD N|[YHWNH] NEHQ FVDN H]JHNUH D] HOWpUpVHNU'
OLYHO D JpSEHIOOtWiV V]JLPXOiOiViQiO PpJ IRQWRVDEE K
URVV] HVHWHN LV HO IRUGXOMDQDN D] HOHP]pV VRUIQ YLV]
YpJEH P E{QDPQWH Y p OHW O H Q,YW)PuRatt&m ¥ algovitthigsalMbde csak
OpSpVHQ MELLHXWRWW D] DOJRULWPXV DODSEyO KLV]HQ H
PLQW DPHQQ\L D YL]VJIiOW IU|FFV|QWpVL Ii]LV EHIiOOtWiVD HV
Az egyik OHJQDJ\REE N+O|QEVpJ D] HO WDQXOiV pV D] X
V~O\YHNWRURNEDRINHUNVHQGNDQXO0iIVQiIiO D] DOJRULWPXV ~
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IUIFFV|IQWpVKH] QHP pUW HPPHO\DRPERN IPPW XRIQGM I O t\
(]JpUW D] DOJRULWPXV V]iPiUD D] HJ\HV DJJUHJIiOW iOODSR
DNFLYyN MyViJD DJRQRV tJ\ D] HJHNS& EHWVR A H V DO yHD~W DYH
mind azonosan 0,%¢yenletesHORV]OiV (]JJHO VIJHPEHQ XWyWDQXO0iVQ
pUWpPNHL PHJHJ\H]QHN D] HO WDQXOiV H VB MWPRIEy CS NG
VIiPROW iWODJRV V~O\YHNWRU pUWpNHNNHO D]D] D PHJIF
EUHGPpt@\O\ iWODJROMO QHMWNH OFODSRWpPUWPN 1¢JJYpQ\W
WXGiVQDN IHOHO PHJ

$] XWyW D Q Xlizioviyo¥ Rd¢ieRberD ONDOPD]WDP HJ\ ~J\QHYH]H
E<QWHWpPVW LV (] DNNRU OpSepgQaMlFH i OB WN RW DL WFRORIi R
DNFLYyW DNDU YpJUHKDMWDQL OLQGNpW EHIiOOtWiVL HVH\
HJ\ DNFLYMD NpW NRWSRQHQREGE MW FRYDQWpVL WpUIRJIL
XWyQ\RRWyYyQ\RPiMO\L&D D WDUWRPIQ\RQ FVDN D] HJ\LN NR
D E+QWH¥gysrerNVHWNO EH D V]iPtWiVEDNI$YWRW EBDRP KPQRLQ/GW
WDUWRPIQ\ KDWiUIQ SpOGiXO D WDUWRPIQ\ VDUNIQIO D
(] D KDWiURPHWWM [E*@]IiEYO HJ\ NRQVWDQV QHJDWtY) MXWD
(19 DGYGLN KXROWiIiUPHQWL E-QWHWpPV FVDN D] XWyWDQXOii\
PpUWpPNEHQ NRUOIWR]]D D] DOJRULWPXV IHOIHGH]pVpW Pi

$ NRUIEEDQ LVPHUWHWHWW ~MUDNH]GpVL PHFKDQL]P
V]*NVpJ KLV]HQ LWW D FpO D] KRJ\ PLQpO HO EE RO\DQ E
HO tUIVRNQDN PHJIHOHO WHUPpPpNHW WXG J\iithwdoRak (EE
KiwWUiOWDWQi D] DOJRULWPXVW KLV]HQ H] D IHOIHGH]pVp

(]]JHO V]HPEHQ D NLDNQi]iVW HU VtWL D PRKy DNF
szakirodalomban ismertetet¢! PRKy PHFKDQL]JPXV DODSMiQ pStWHWWFE
iOWDODP KDV]QiOW PRKy DNPRKN PHFKDQL]PXV®D D] V]HPE
DNFLYW UpV]HVtW HO Q\EHQ KDQHP W|EEHW XJ\DQLV D] i
DJJUHJIiOW iOODSRWRN N<O|QE|] UpV]HLQ HOWpU DNFLYy
YLIVJIOWDP KRJ\ DnRaRKy pD/NB LBA/RIKY]DNFLyNLYhgaWVHat@Q&V pJ+
JPpSEHIOOtWiVUD $] iOKD MINF DYOWN P DOPDRWW XD VRUIQ D]
PHINHUHVL D] DGRWW V]iP~ OHJMREE DNFLYyW D OHJQDJ\I
DNFLy YDOyV]tQ&VpJpW iWDODNtWMD KRJ\ D]JRN YDOyV]t
YDOyV]tQPIp ®HNI\HQ (]JW N|YHW HQ D OHJMREE DNFLYN YD
DJRNQDN D OHJMREE DNFLYKR] YLV]RQ\tWRWW DUiIQ\D D]R
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NXPPXOiOW YDOyV]tQ&VpJH OHJI\HQ $] HOHP]pVHLPKH] H] D¢
DONDOPD]WDP YDODPLQW D OHJMREE DNFLYN-osYDOyV]tQ
YDOyYV]tQ&VpJHNHW KDV]QiOWDP

(J\' PiVLN PHFKDQL]PXVY DPLW FVDN D] RIIOLQH XWyWDC
GHWHUPLQLV]WLNXYV |DM EHYLWHOH DPLW D]JpUW QHYH]WHP
NIYHW HQ WHUKHOWHP HJ\ VWDWLNXV |DMMDO OQPIOWHP Yp
NRQVWDQV (]]JHO D PyGV]JHUUHO D] RSWLPXPEyO N+OV VWDE
V]IDEiIiO\R]iVL NpSHVVpJH OHWW YL]VJIiOKDWy (]W D PHFKDQL]
DONDOPD]WDP KLV]HQ RWW FVDN HJXUWNDGWRWW XOPN IH D OJHPR N
D] DGDWVRUEYO NLROYDVRWW W |&pJ oUW pOIW R'] W DIWHID P/ W D E

$] XWROVy SDUDPpWHU DPLW D] XWyWDQXO0OiVQiO KDV]Qic
~J\ QHYH]HWW G|QWpVKR]i¥ OQHiI®ODtWLQL USVUDPYWMHAWHU DP
pUWPNH DNNRU D G|QWpVKR]iVW pV HQQHN N|YHWNH]WpEF
algoritmus, azaz nem & LUIiQ\HOY V]HULQWL DNFLyW DONDOPD]]D KI
SDUDPpWHUW YIOWR]DWODQXO KDJ\MD (] JJ\DNRUODWLODJ
IHO* J\HWHOHWWHO XJ\DQLV FVDN DGRUUIWFKXN KRP t-JMDEEMGI| (
(@s D] HOIRJDGIVW &UDpW\WRP O YHDUP pV]HVDHYHQHWEDHQ DM
NIYHWNH]WpEHQ D] iOODSRW NLNHU<O D W&UpVPH] E O DNN
V]*NVpJ PHUW EiNUDWAWKOHBROJIJRULWPXV D P&N|GpVpE O |
GHWHUPLQLV]JWLNXV LUeQHKRONHWHRHHWMHIXOPEpVUH YDQ V]
JPpSEHIOOtWiVNRU QHP OHKHW PHJHQJHGQL EJ\ YLV]RQW D] L
KD QHP My EHIiOOtWiVQiO YDQ GH PHOWMXIHO IBEBIGIGHNPW \MV HV

Az RQOLQH Jp SEQOQQHWXKWWazy WD QKQH XWyWDQXOiVKR] QDJ\R
P&N|GLNel bBez WDUWR]y HJ\V]HU&Vt8 HW W Old@akRalzza WP X VW D
OHJQDJ\REE N*O|QEVpJ KRJ\ HEEHQ D] HVHWEHQ PLYHO NJ|]Y
MXW HO D] DGDW D SURJUDPKR] H]pUW QLQF¥PV]¥YNOHWIDHQP:
zajra (), sem pedig determinisztikus zajré@, KLV]HQ H]JHN D IU|FFV|QWpVL |
DODSDQ\DJ N|UQ\H]JHWL KDWiVRN JpS V]DEiO\R]iV V]iUPD]Q
H] QHP V]LPXOiOW HVHW H]pUW HJJ\HO NHYHVHEE FLNOXV W
FLNOXVRN V]iPiWkir@enkthed istcfakfl V~O\ MXWDORP iWODJRV MX\
iOODSRW OHV] (WW O 1+JJHWOHQ+*O WHUPpPV]HWHVHQ HOHP]
YIOWR]JyN NLPHQWKHW N DKRJ\ pQ LV NLPHQWHWWHP NHW
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8 WIiEOi]DW $] RQOLQH JpSEHIOOtWiVQiO KDV]QiOW D

Bemenett EOODSRWPFYWQ@WN G H K@S0I0TYQ &8, ahol OP 9;
JUIQ\HOVY1+JJYpQ\ &BHIRQ LI FHEA Agpy 180 F0CA

Bemenet: K
ahol =0 D] LUIi @QOGDEMIQQLIOW DNFLy
Bemenet: EOODSRWDJJUHJIFLY KD»aNiQBEBRAKNSHILQLI!
" aholHOHO® OO® OKD] iO \DIBIOWR VWD pV
Bemenet: SNFLYN GHILURL #Q&& &7 &7 ahol =y HO UH G

JpSSDUDPpWH @adtiolV RH D@DWWyYO 1+JJ  Ypl
Bemenet: H]GHWL 1<JJYpQ\ V~CB B 6Bt EKil FBG
Bemenett H]GHWL iWOD4RY MXWDORP

Bemenet: &pOiOODSRWQ@RgBIQWRDHPN PH] Q@FLPPEPOIVE
Bemenet: 7DQXOiVL SDUDPpWEHII GHILQLiIiOiVD

Bemenett .H]G SRQW GHILQLiIiOiVD WHFKQROL DL EF
Bemenet: '|QWpVKR]iV OHiOOtWiVDPDW&UpVPH] Q EHO®
Bemenet: ORKy DNFLYN V]iPIQDN pV YDOyV]tQ&VpJpQF
J P3> OGL bxas?

1: -H]G OFH'FB@LQQI'XQCU
2. ,VPpWHOG DPtJ D J\iUWiV WDU
3: $ODNtWVG QWO hawell  pL. DODSMiQ
4: =Z évagy e"LUIQ\HOY DODSMiQ
=Z <a=ha3LspV<«: Qaw QQO°f S Qi

5: Q5iO0DSRW PHINLYHVWONDNIWPEHQ
6: 4V]iPtWi\QDs P]O Pz By O
7 UZ 4 F 4 ERQ.s80F RkQ&o (LG EHOL NiaMI EPvt W
8: 47 AEU®) iWODJRV MXWD
9: SZ SEU®RIE Q&0 iOODSRWpUWpW &
10: AZ AaEURJE Z € k=1Q&0 LUIQ\HOY V~0\I
11: 7iURSHE4 490pV D WHFKQROYJLDL Ryiliadatr&R |y N |
12: QZ Qs
13: PZ PE s

Kimenet: 4450pV WHFKQROYJLDIPOYpSPWRJH PLQGHQ

4
Kimenet: S&
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4. tVPUOHWHN HOHP]pVH HUHGPpPQ\HN

(EEHQ D IHMH]HWEHQ LVPHUWHWHP D] iOWDODP WHUYH]H
NJ[YHWNH] NEHQ OHV] V]y DUUyO KRJ\ D] DOJRULWPXV SDU|
JPpSEHIiOOtWiVL PyGV]HUQpPO V]*NVpJHV J\iUWiVL FLNOXVRN
DONDOPD]RWW NtVPpUOHWHNHW KiQ\ PpUpVL SRQWEYO pV PL
LOOHWYH HJHNE O D SRQWRNEYO N|JWHV PpUpVL DGDWRNDW
W D Q X OAVfKj&then ismertetem KRJ\ HOWpU DODSDQ YD/ ENBUPHDW pU
JHRPHWEHMERPQtWYD DP DDHU KWWXVMRNNDO OHKHW DONDOP
PYyGV]JHUW HJ\ ~M EvidiletP@NVHAWHWDQ YpJHVHOHPHV V]LPXOIiFLYy
DGDWRN DON®BOPYDIWHYIOP NLWHUMHV]WpVpKH] W|EE DOJRU
YL]VJIOWDP DPHO\HN N|]*O EL]JRQ\RV SDUDPpWHUHN D] HO WI
D] XWyWDQXO0iV VRUIQ YDQQDN MHOHQ (]JHN N{#iRusQpPHO\ Sl
algoritmus UpV]H PtJ PiV SDUDPpWHUENEHNOWEHHHPW E A WD NN | |
HOHP]pVEHQ NDSRWW WDSDV]WDODWDLP DODSMiQ $ PyGV]H
KDWYV WDQXOiVL IR 26\ DEPWIV W R BEOPHIMHH WW YpJpQ YDOLGIiOiIVNp
RQOLQH PpUpVHLP HUHGPpPQ\HLW PXWDWRP EH

Végeselemes

| samuladd | | plgtanulas |Alzoritmus Utétanulds
Kisérletterv A
Eltéro terméek vagy
Koztes pontok N technologiai beallitas
modellezése
Tanulasi Tanul:fl:;
paraméter Hatarok L
Szimulalt —.I—) modositisa Hatéar menti
esetek szama = biintetés
Kritériumok > Allapot
maodositasa < Ao 3
aggregacio - =
. T e > (—|MLhoakc10k
Eredeti Y
kritériumok A3
Ujrakezdési Akeio keszlet |
mechanizmus 4 h -
| Akciok

modositasa

Akci6k szama
26 iEUD $ PyGV]HUHP HOHP]pVieméRetek@ VD DINRNORDWRWIW D WDQXOiVL IRC

HJ\HV UpV]HLEHQ

$ NtVPUOHWHLP VRUIQ D NLW|OWpVL pV D] XWyQ\RPiVL I
HIJ\PiVWyO 1«JJHWOHQ+0O YpJH]WHP HO $ FpORP D] YROW K
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VILVIWHPDWLNXVDQ YL]VJIiOMDP D] iOWDODP MDYDVROW
PYGRQ EL]RQ\tWVDP pV RO\DQ PYyGV]JHUW DONRVVDN DPLY
PHJIHOHO HQ YpJH]KHW

41. $] DOJRULWPXV SDUDPpWHUHN KDWiVDLQDN H(

$] HI\HV DOJRULWPXV SDUTPP YD HWBN A& WWASK\DY JiW W
ODSNDWHUPpPN DGDWDLQ LV P HRPNVHIWHPD G A $D JWH O N Hi Vi W W
ODSNiNRQ $%6 3/$ pV 33 DODSDQ\DJJDO D NLV IHGpOW
LV HOYpJH]WHP $] HOHP]pVHLPKH] D] DOJRULWPXV HO
HOY pJH)MHBPOOGE XWyWDQXOiVL HVHWHW V]LPXOiOWDP XJ
DOJRULWPXV EHWDQXOW ¢ DHIOHPP MM K\M NENBURIEENR AV ahoV R W W
IpPON|YPUUHO NLHPHOWHP HJD @D SPH) ¥ OtRUVE NFIV\I N (D] HJ
YIiOWR]WDWWDP KRJ\ DQQDN D SDUDPpWHHDHN EHi®0O W
HVHWHNHW D] DODSMiQ KDVRQOtWRWWDP |[VV]H KRJ\ D]
HVHW E HIQ Sp@RIGIW V]-NVpJ DKKR] KRJ\ D] DOJRULWPXV HO
D V]iPpUWRRFD | QMIgOKLV]iPiYDO OHQQH HJ\HQO KD D] DC
IXWWDWQiP D IU[FFV|QW JpSQpO pV H]pUW D FpO KRJ\ |
DOJRULWPXV D FpOLJ

9 WIiEOiI]DW $ YL]VJiOW SDUDPpWHUHN pV DJRN EHiOOtWiVL pUWDpN

D NLW|/OWpVQpO DNFLy YROW D OHJW|EE DPLW DONDOPD]
D NLW|OWpVQpO D] HJ\pQL iOODSRWRN V]iPD D] XWyQ

3DUDPpWHU eUWpNHN YDJ\ EHIiOO
(O WDQXOiV HUHWHN V]iP 1; 1Q 100, 500
$NFLYNpV]OHWIRDJ\ViJD 9; 25;49; 63+
7DQXSDWDPpWHU HOQ WDC 0,001; 0,010,1; 0,3; 0,5
7DQXO0iVL SDUDPpWEHHU XW 0,001; 0,010,1; 0,3; 0,5
$JJUHJIOW iOODSRW WtS} 10;17;20;22;30; HJ\p QL
_H]G SRQWUD YLVV]DiOOt nincs,10H00; 20 HL00; 30 HLOO; 40 HLOO;
(Jpm s H B 0 10 H W0; 20 HL50;

ORKy DNFLYN EHiOOtWiVD  nincs, 5HD,9; 10HD,9; 20HD,9; 5HD,8;
(J HL) 5HD,7
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$] HO WDQXOiV pV D] XWyWwWDQXOiV N|]IWW PiU D] DODS DO
viselkedik Ennek oka, hogywz algoritmusaz HO WDQXOiV VRUIQ IHOIHGH]WH Y
NJUQ\HJHWHW DHV HW DIQOXEMEN S g VREHIMWNOKDIVIQiOYD PiU HJ\ N
LUIQ\HOYYHOD]GROY\N MIPXI®iOW JpSEH({(D OtWINOHN@®WHE® OiWKDYV
apWiEUIQ DKRO D NpW IN|MWHOM WP WIEKRWQWIFIQDN HIJ\HV OpS
OiIWRWW iOODSRW pflMpaNHMWEWOPER ® B G QMPH UN Y D UWIOO IR VW D U W
WHUMBWOWDP D] HO WDQXOiVUD pV D] XWyWDQXOivUD

1201 1047

1004

["]

804

k
o
<

601

Elotanulas
Utotanulas

f\l]apot érték [Y]

Allapot érté
©
®

401

[{e]
[+2)
L

201

Elotanulas
Utdtanulas

0

w
S

0 20 40 60 80 100 0 20 40 60 80 100

Lépések szama [-| Lépések szama [-|
a) b)

27 iEUD $] HO WDQXOiV pV XWyWaINQX\) DMWH G XIW ¥k @RI VH D]LV
EHiO ORIV

-yO OIWKDWyYy KRBRRFRIQWENEMMDNDMWD HVHWPQ D] XWyWD
DOJRULWPXV iOWDO pV]OHOW iOjelB ®RMIRHNOV (RhhiEk@Kay D UW L O L \
hogy D] HO WDQXOiVEYyO V]iUPD]y D SULRUL WXGiV N[YHWNH]Wp
iOODSRWRNEDQ D KDV]QRVDEE DNFLYNDW QDJ\REE YDOyV]tQ
PyG DJRQEDQ FVDN DUUD My KRJ\ D WDQXOpWIHMNRHQY D Y
YiOWR]iVW V]HE2b &shHerztHem tudja po RVDQ V]HPOpPOWHWQL
DOJRULWPXV D] DGRWW V]LPXOiFLYN HVHWpPEHQ PHQQ\L OpS
NYDUWLOLYV pUWpPNHN ROYDVKDWYN O+ DJ]iEBVHW BN GHNH ]( Fowr
HOHP]pVHLPKH] D] HJ\HV WY XDAYIO WD P W K R B\HGE NGOV i WL
ciklusban YDJ\ PiVNpQWO MWSpYEB@NDQD D] DOJR HDWPING KIDWY] | L
PLQ VpJ& W20)UPDIDHW EHIiOOtWiVL FLN®XYRNDOD SW WA K QWR ORI |
]JDMWyO HOWHNLQW QN aHagdutn@isiiak® HR ONKp/Q\Hy O FNUHH @ @ HH D] RS
EHIOOtWiVRNDW pV PHJIHOHO WHUPpNHW J\iUWDQD
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Roend [ "% *® <+ @oaeAQ QP O ¢ f 3@pautC (20)

5" ¢, Gelsp

ahol Rgr@] D OpSpV DKRO HO V]|U H@QRID WY PHEH UPpW

WDUWDOPDIR IYHNVORSE R W p U WALNoHS Y MBINH R QN @8 HDGG RW W W D Q
esetben, Rysse SHGLJ D] |[VV]HV OpSpV D] ORGR® VWK W §MPIXM@X Pl Y EDI
WDQXOiVL V]LPXOiFLYW HO W D QXDWDV G BRP RPN/ WP ER O
OpWUHKR{WPWPR @IOHORV]OiV DPHO\ HORV]OiV MyO MHOOH
$ NRUIEFRQVIEUIQ EHPXWDWRYWWHRSHWHNXYHHDRV]OiVIs
28.aiEUIQIWKDWYyY (] D] iEUD MyO V]HPOpOWWWIyen KR J\
YDOyYV]tQ&VpJIHO J\ilamalgoiitnuely GV MUWP INNLIH G X OiVL SDUDPp!
KRJ\ D] XWyWE@K®WJIHVHQ ILQRPDEE PLYHO HEEHQ D] F
YROW V]LPXOiOYD HEKNMD M X VEDCHSBAENID JJUEPQHN KiU
VIHPOpOWHWL DPLNRU D JJUEHRVWVOFDODYYW]tQ&Vp pWWDD] D
NeO|QE|] V]tQiUQ\DODWDLYDO (] XWYEEL iEUD OpQ\HJHV
JPpSEHIOOtWiVL WHOMHVtWRKQWR QO t&HVDRIR UHWHQQ \ME E H G
NpV EELHNKEHD HHB Wl PXMRINWRP EH D] HIJI\HV SDUDPpWH L
PYGV]JHUHN N|[JWL WHOMHVtWPpQ\W

1009 Loe=== 3001 —
= I F15tanulds
o B - I3
80 22501 N Utotanulas 99%

T -

g o
- r’ [—
S E 200 £
s 601 3 &0
k] 2 9
= 2 1501 50% 'S
5 = b
& 401 = =
& ——— = 1001 =
- Elétanulas-kitsltés = >

Utotanulas-kitdltes =

201 . . . . =

————— Elétanulas-utdnyomas S 504 10%
. . . . [=a]
————— Utotanulas-utényomas
0 T T r T 1 0
0 20 40 60 80 100 Kitsltés Utényomas
Beallitasi ciklusok szama, . Friccsontési fazis
a) b)

28 iIEUD D D JpSEHIOOtWiVKR] V]*N\¥pdH Y DFAWNG XY&RWp VHi DIIQDOIDS D¢
HOpPV XWyWD QX & LW\D-GW piMy@ \RPiV EHIiOOtWiVKR]

E D PV-RV YDOyV]tQ&VpJKH] WD UWRHP & HOONHW pWLH plJ) W p WHW D

A27. p¥8 iEUINRQ OpY HUHGPpPQ\HN D] DODS EHIiOOtWiV~

HJ\ DGRWW WDQXO MM YDV\WDH]PWENDR DGDWDLQ $] XWyWE
pV D] XWyQ\RBi¥ QWpIdpeitentilie (99% RV Y D OMgVrEh@réss5, illetve 40

OpSpV WHKiIW HVHWEBQXOiVHVHWpQ X\Q i@ EPH §OVH © L NADKW/P
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J\i btWolna az algoritmu@8. i E U Bbbe persze beletartoznak azok az esetek is, amikor 10
20 VWE OpSpV HOHJHQG WHRIPWEFRHWIH 6 M BYRAHEP Q\QHP HOPpJ
hiszen ezugyanennyi | U | F F \V@WMsnyi selejtet jelent D]]DO D |HhGgW pWHOOHO
WHFKQROyYJLIiBEND@Q VQ LIQFM\BHHQ K9 & i VRRAX S V@ HB K Q R O\NyLJR pEJWD
YPOHVYDOMH Q@DNQYOPPpQ\HN N|]IWW D]J]RQEDQ D N|UQ\HJHWL K P
V]iUtWiVD pV WHUPPpPV]HWHYVHGE BQWIHF IO® K I8l 4D [XD B VB RAINZRPN B\ DU |
NLIRO\yODJ H]pUW HQQpO MREE WHOMHVtWPpPQ\UH YDQ V]*NV
$ YL]VIIODWDLP VRUIQ DIJW LV IHO DNDUWDP WiUQL KRJ
PYGRQ P&N|GLN RO\DQ HWIHONWDHFPNENK®Q INPFONRWRQVWDQV ]DM
RSWLPIiOLV P&N|GpVpW (KKH]7D WWiIFE 058 @dadeferhriisyisy R W W
zajt(&,g, KDV]QiOWDP DPLYHO D] XWyQ\RPiV XWyWDQXO0iVD HVH
200, 350, 500, 650, 800.), konstans zajjatZ; 3,5;-3; 1,5, 0 WHUKHOWHP D WDQX
KDV]QiOW 206 CBMWRUW]HO WHUPpPV]HWHVHQ D] DOJRULWPXVQL
NIWHOH] HQ D G|QWpVKRI]iVL pV IULVVtWpVL PHFKDQL]PXViW
elmozdult. EJ\ YL]VJIiOWDP D PyGV]HUHPDY|DEJB\R]W RS EKWWAPWY P\F X O
$ VIDEiO\R]iV WHOMHVtWPpPQ\pQHN V]iPVIHU&VtWpVpKH] D]RN
IRO\DPDW VRUIQ DPWNRWpDN] DO G tU WoltV2&)UmpiveP #iorQ NtY O
VIDEIO\R] D] BRIFRBUIQDPXOVRIY D Ry RV IKEV.RRIAWIOQ NLVHEE D
V]iPpUWpN DQQiO MREEDQ P&N|GLN D] DOJRULWPXV

Gesh Gesb
Reiob | UBQO«ce @saeCE | UB f 3@ra:aAQ QC (29)

c@b c@
ahol R.jp® V]DEIO\R]iVUD V]iQW DOpNOIMHNVHAURBIWLNXV [«JJY
EHQQH OpY 1«JJYpQ\IWODSOMISHEBH RMNIIWY i O OtWiVraHhaki®/ pQ Y DJ\
iOOtWiV HVHWp QRAWDDWDN P RO YRDIQ PHJIQuRMWGEWL K O50SHHNE N Qi F
D] iOOD SRW:upYMPINNHD W&UpVPH] pUWpPNHLW WDUWDOPD]y YH
algoritmus OpSpvVW WHWW PHJn tM]DPXOBEQ®\RMWHWEBRHa/]IPIEYO
LV OpWUHKR]KDWyYy HJ\ HPSER8bNXYWDH@MRPAURYVEEILIDMRDQ D] HJ
DOJRULWPXVSDUDPpWHUHN KDWpNRQIVERQNN PpU V]iPiX0O V]I
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a) b)

29 {EUD $] XWyQ\RPiV D XWyWDQXOiVD VRUIQ D V]DEiO\R]i
E V]DEiO\R]iV VRUIQ D V]*NVpJHV OpSpVHN V]iPiQDN YDOYy

411. (O WDQXOiVL HVHWHN V]iPD

$] HO WDQXOiV VRUIQ IHOPHU*OKHW D NpUGpV KRJ\ P
V]*NVpJ DKKR] KRJ\ DQWDOYRWRWRERV]W LN XV M@/|QHN] PAKER]G
|[IVVIHI\&MW|WW LQIRUPiIFLY NHOO HQIpKSEWIQRVYWBH Q\H @ ]
HOHP]pWEWDPU V]iP~ WHQ PXRxDBititahh(1; 10; 100;500), majd & egyes
eseceNE WDSRWW D SULR-UO00W X@iX @R yixXOW y W D Qp<ICHi \WaH P
HUHGP p Q3H&IE WD20pRHOOpNOHWMRONWKRWIYLQH HO WDQXOi
V]IIPtWIiMWN|]H®D OLQHYUWINWOON D V]LPXOiFLYN V]iPiYDO YLV]R
aJpSEHI  Q/\GItOWWHVIWPPpQ\ QHP MDYXO MHOHQW VHQ (] D WHC
NLW|OWpV EHIiOOtWiV XWyQ\RPiV EHiIiOOtWiV pV XWyQ\RP
VILPXOiFLYQiOeYK|lEW HHOWHWHNQ+NVpJHV D] D SULRUL WXGi
VILPXOiFLY HVHWpPQ D V]iPtWiVLtsdkGJo@\RNH]HODV MFHUHGIQH ¥ +
NJUQ\HIHWUH WDQXOW Ui D] POQRW HW PX B/GRR®WNVDHIOWM ¥ i
dolga volt) H]pUW D N pY¥YOE BMLHQDE®IY lak#i BIMMNWD] D SULRUL
HO iOOtWIiViKR]

412. $SONDOPD]RWW DNFLYN V]iPD

.RUIEEL NtVp 2OW@WMLEEUGOW KRJ\ D WDQXOiV J\RUVDYV
D] HO WDQXOiV pV D] XWyWDQXOiV HVHWpPQ N+O|QE|] Q
QDJ\REE D OHKHWVpJHW® WOGYXOM i PHQDQ WRYIEE WDUW
NRQYHUJiOiVD KLV]HQ DINEQyOSW|&E NitD®® TRWD OJRULW P X V
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V~O\RNDW D] HI\HV S i3l RA4eK $2¢mileh AW WW @ KWOQV PLQpO W|EE DN
YDQ MHOHQ DQQiO MREEDQ WXG D] DOJRULWPXV D FpOWYyO
N|JHOPEHQ SHSULH N HEHEHREN WWOMHY JpSE HNOROU VDI VR PWRV]HIR J)
aOHKHW VpJHNKH] PpUWHQ D] DNFEWNp®PIKN W EHQRPI N RN DM NH ©
DNFLYN LV

$ GROJR]DW VRUIQ D NLV DNFLYNpV]JOHWHN NLVHEE OpS
QDJ\REE DNFhenNpVHIMWHEDUDPpWHUHN PHQWpPpQ HJ\UH W|EE
PpUWPN& YiHOOWRGWD VDINF Ly N$ WIDXOFOKNDPVY O HW QDJI\ViJiQDN KD\
30.biEUIQ D NEWI|OGIMWLVIOHWYH D PHOOpPNOBHNGBONIY]i XWyQ\
VIDEiOYRRLVPHOOpPNOHW )RQWRYV DJRQEDQ KRJ\ D] DOJRULWF
V]*NVpJH D NpW WDQXOiVL IRO\DPDWEDQ PiVN+O|QEHQ D] LU]
HOHPHLQHHOWPRD KMVDpMHOHQOHJL Rez@ni Brblle® pePsz&V X G M D
PUGHPHV W|UHNHGQL DUUD KRJ\ DJRQRV DNFLYN OHJ\HQHN L
DODSRV PHJIRQWROiIV N|YHWNH]JWpEHQ DUiIQ\RYD®iXQODR]]
WHUPpPN PpUHWpPKHLYHE]RIQ\pPWWBHOP&HQ D QDRLRWEEBNFLYN/|
YiOWR]DWRVDEE DNFQNODWDWDER DJPOYYWDQX0iVQiO H]pUV
OHJQDJ\REE DNFLYyNpV]OHW DONDOPDYR K RJWDQH®i WRDND X & LV ¢

PHJQ YLV]RQW MHOHQW V PpUWPpPNEN®URE|NDN B RS BH MDD W V
V]*NVpJHV FLNOXVRN V]iPD

1001

1001

801 80+

60+ 601

401

n_. =1, futasi id6=3,1 s 401
SZ1m
n . =10, futisi id6=39,8 s
SZ1m

=100, futasi id6=400,6 5 20
SZIm

n_. =500, futasi id6=2028,9 s

szim

Valosziniiség [%]
Valosziniiség [%]

9 akcid
25 akcid
49 akeio
64 akeid

201

0 50 100 150 0 50 100 150
Beallitasi ciklusok szidma, t_ | Beallitasi ciklusok szama, t,_
beall beall

a) b)

30 iIEUD $ NLW |BDMi®\OL WM MDD QEODiBD WDQXOiVL VILPXOiFLYN V]iPiQI
E D] DONDOPD]RWW DNFLYyNpV]OHW QDJ\ViJiQDN KDWiVD
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413. 7TDQX0OiVL SDUDPpWHU QDJ\ViJD

$ WDQXOiVL 3 DJBP i YDHEUAYRiIHDsbaAT W i E,G9]ddal), hogy
D] LG EHOL N-QJQPYPIHRHMPUWPNEHQ YHJI\H ILI\H@WHPEH C
PLO\HQ PpUWpPNEHQ YiOWR]WD&VRI] D) CODNBYRXWIHLOAG RNV Q \H O
SHUV]H D] iWODAJRMIWEMNDDRApUW HO V]|U PHJYL]VJIiOWD
HO WDQXOiV PAR MDY WD QXRPQRY D WDQXOiVL SDUDPpWHU p
YDQ D WDQXO0iVUD $1 &iEHGRpMNBOBNOHW MyO OiWKDWYy
SDUDPpWHU HVWpPQ D] XWyMWBFER®H DJHAQDENX®+DOL CEDAVD-P |
JpSEHIQRONDWIDW D]JRQEDQ HQQHN D RBUANW Q BHYPW PLEX® D/
SDUDP pW HUp 5|EH WOWRBND\WIEEBsul (] DQQDN N|V][QKHW  KRJ
SDUDPpWHU HVHWpPQ EL]JRQ\RV G|QWpVHN DPLN QHP URQ\
NtYsOUH XJUiV DPL HVHWpPEHQ KHO\EHQ PDUDG D] DOJRU
QHJDWtY KDWiV PLDWWHIMOQHIWMD KB ®/ri& D |QDW MDILXNOA X 1/
SDUDPpWHU XWyQ\RPiV HVHWpPQ PpJ Qb FROGHE QD QLWYDW PV
1+JJYPQ\ V~-O\RNDW KRJ\ DJRN PLDWW D KR]]iMXN WDUWR]}
LUIQ\HOYEHQ OpY H[SRQHQFLiOLV KDWYiQ\ PLDWVd pV D
0,-HV WDQXOiVLP3DGXRHREMIDOtWiVL PyGQiO My HUHGPpQ\
NpV EELHNDHWQQHPWRP DODSEHIOOtWiVNpQW

$] HO WDQXOiV pV XWyWDQXOiV HVHWpQ QHP IHOWpPW
KDV]QiOQL H]pUW PHBOMY Ui OWD® X BHRALM © DRILDOP piV@ HRJp U W p N
Q|YHOQL D JpSEHIOOtWiV KD WEOENRQ\QYXH W VRRIQKORWL SDU
KDV]QiOWDP PLPGHYHVBWEWQRWDQXO0iVQiO WW IR YR DWW
KRJ\ D NLVHEE WDQXOiVL SDUDPpWH WD\ XEHtR\EUPY W R W \
23 PHOOpPNOHW PLYHO D NJUQ\H]JHW MyO LVPHUW YROW D]
OiWRWW KIEWPQ MHOHQWNH]WHN OLYHO D NpV EELHNEHGC
NJUQ\HJHWEHQ KDN] QW RW D @KOHIQIDI\REE 6Deg] W B0QODAV Y L
SDUDPpWHUW DONDOPD]RPP DY EH]IGIOt WKIVRPQWEE W XG
N|UQ\H]HW ad @gbrjiroysV L U H
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31 iEUD $ NLW|OWpVL Ii]JLV EHIiOOtWiVD D D \NPWX0D\QLX 6 DULD FRoOM B B B WN
E D NpW WDQXOiVL IRO\DPDWEDQ HOWMD WD QXOGW i WsIDQOPPMW HU HN N F

414. EOODSRWDJJUHJIFLY WtSXVD

$] DOJRULWPXV P&N|GpVpKH] iOODSRWDJJUHJIFLYW KDV]Q
iOODSRWRNDW pV H]JHNEHQ D] iOODSRWRNEDQ YpJH]KHW
DOJRULWPXV (QQHN VHJIJtWVpJpYHO D] DOJRULWPMY DQpPON-
YROQD PIiDGRWW]pUW PNEKHHIWOWWERDDSRWEDQ YDQ PiU LQIRUI
PHJIHOHO HQ WXG G|QWpVW KR]QL (EE O NLIRO\yODJ V]p
IHOIHGH]pVUH YDQ V]*NVpJ G HEmWitW G) DR Y, GHQilemeD0 i Q RV W i
WHOMHVtWPpQ\ URAPXOG NN ISHELQ/\MRYY @ét BIKOthQazHagoritmus

$] IOODSRWDJJUHJIFLYW HO OHKHW YpJH]QL W|EEIpOH Py
SDUDPpWHUHN PHQWpPQ KDVRQOYy pUWpPN& EH.i® NRMIERENDW NI
NXWDWiVDOP@VAUVED>WY YROW KRJ\ D] iOODSRWDJJUHJIFLYW
PHQWpPQ HOYpJH]QL KDVRQOYy pUWpPN& iOODSRWRN YDQQD
GROJR]DWEDQ PiU FVDN H]W D WtSXV\Wp CBHDHPH BIFE L %V Y H YANHIWO
YL]VJiGAODEPWR PHOOPNCHON KiURPQiO D] iOODSRWRN D YL]VJ
HI\HQOHWHVHQ YROWDN V]pWRV]WYD N+O|QE]|] V]iP~ WDUWR
HJ\ HJ\pQLOHJ GHILQLIOW KDWiURNNDO PUSH @G HWNGI]N CHN HW E
XJ\DQDQQ\L HJ\HQO HQ HORV]ODWRWW iOODSRWRW KDV]QiO\
(J\PQLOHJ GHILQ@LFpWKRJHWEHOIHEE D] iOODSRWRN V]&NHEE V
WiYRO NLW|OWpPVQpPO H] XWyQ\RPiVQiO 3IDWOESRWRW Mt
25, PHOOpPNOHW OiWKDWy KRJ\ EiU D NLW|OWpV YL]VJiODWQIiO
99% RV YDOyYV]tQ&VpJ DODWW-EDRQFE D@ IRBDWBEYRDN VRNNDC
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YDQ V]*NVpJH PLQW DHHWBWRQ i®0RVRYRRWPIV iD0O]N 33 FODRWY
DJJUHJIFLYQiO PLQGHJ\LN PiVLN WtSX¥\V\P®IE EO Q DFS&NY O Jwi
PLQGHQ HVHWEHQ MyO WHOMHVtWHWW HQDEW UDN M ©WP I B WM
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a) b)

32 iIEUDW|OWpVL EHIiOOtWiV HVHWpQ D D] DJJUHJiIFLYV HVHWHN E

415 .H]G SRQWUD YLVV]DIOOtWiV

$ NH]G SRQWUD YLVV]DIiOOtWHVGC BRIODWN]BRVYpKXDOND UW |
IHOIHGH]pVpUH NpQ\V]HUtWHKRKHY NP W |ND O ROHWR RUWR]DWR
NtVPUOHWVRUR]DWEDQ DPW WOIp]/pVOIW PPN pkQRV\ Y LpunirD X JR U
PHQQ\L ~MUDNH]GpV MDY tW H}HW DA@PSPiVIRIQ p DGBIP KVQD NH
YLVV]DNpQ\VIHUtWHQL D] DOJRULWPXVW XJ\DQLV H]]JHC
NJUQ\HJHWpPEHQ YDOyY IHOIHGH]pVW $ P itdrR @dgNhdgy dgoti O H W \
WDUWRPIQ\RQUEHIOGBEW |BRpSpVE O iOOy YLVV]DXJUIV YDJ\
iOOy YLVV]DXMRYEBMHY tW MPDQEODVW]HPOpOWHW HJ\ NLVHE
W|EEV]|UL YLVDiDODWSHMWL@DJIJ\REE ,kpvegeWb\|]& V]DosO OtW i\
esetete NLW |FDOVWAD Y RO iQD
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33 iIEUD $] HO N\UDWEKIIAMDO tWiVIKR] ®DUDPpWHU& YLVV]DIOOtWIiVVDO
b)1I0H SDUDPpPpWHU& YLV\IPHEQEWiIVVDO
$] HUHGPpPQ\HNE O MyO ONWW POWYp WR Ui LPL @Ehi EQIWViVD VR
PLQG SHGLJ D] XWyQ\RPiV EHiOOtWi\28 P M O ®\p NQHENO \IR H © B QF
J\RUVtWMD D] DYW-yMADINKGHOIG/pW L PHFKDQL]PXV DONDOPD]iVD
~MUDNH]GpV OpSPVHQNPQW FV|NNHQWL OHJLQNIEE D V]sNV
ciklussal D] XWyQ\RPiV HVHWpPEHQ SHGLJ QLQFV MHOHQW V YiO
(26.ap¥ PHOOpPNOHW (PLDWW D PiVRGLN NtVpPUOHWVRUR]DWEL
~J\ KDWiUR]JWDP PHJ KRJ\ |V$PpHW\LH @ O N D¥NQF @ KEDIODYt O pV
(]JW N|]YHW HQ WHKiW D]W YL]VJiOWDP PHJ KRJ\ KiQ\ OpSp\
D] DOJRULWPXV D $]HHW I$ R PyFQB¢HBDE UD26d/p PHOOpPNOHW DUU
N[YHWNH]WHAWVEHWRYEERIDiOOtWiV MHOHQW VHEE MBYXOiIVW F
NeO|Q|VHQ D] XWyQ\RPiVL 1i]JLV EHIiOOtWiViQiO pV V]DEi
26.c pd PHOOpPNPHMWVW D NpV EENBORRED O OpSPVHQNpPQW Y

alkalmazok
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34 iEUD $] ~MUDNH]GpV PHFKDQL]PXViQDN KDWiVD D NLW|O\
D ~MUDNH]GpV KRVV]iQDN KDWiVD E ~MUDNH]GmWHHENWL OpSpVEH

416. ORKy DNFLYN DONDOPD]iVD

$ PRKy DNFLYN D OHKHWVpJHY DNFLYN N|]*O D OHJQDJ
iOODSRW HVHWpPQ $PHQQ\LEHQ D PRKy DNFLYyNDW DONDOP
D WXGiViw pV QDJ\RKnt féletezp\WI N [EHIER |SWiOWDODP YL]V
|HO D G D/zBriyfl&\ORN OHKHWVpJHWDWFQWpAD@Qp O p V. EmiattWwy Q\R
RO\DQ PYyGRVtWiVW DONDOPD]W D MR KYyORyRG ¥ YHHULIRKH N D$ HA
DGRWW WN]iPRKy DNFLYyW YiODV]W elék B X DO BN W PX&V pDJ M
GHILQL{OKDM]pUW D NtVPUOHWHNEHQ HQQHN D NpW SDL
35.apWiEUD HJ\ DGRWW HVHWEHQ PXWDWMD KRJ\ D] HUH:
HORV]OiV PLOOKWD BPLNARVQYOWPV EHIOOtWiV VRUIQ D FpOiOC
iOODSRW HVHWpPQ -yO OiIWKDWy KRJ\ D OHJQDJ\REE Y|
iWNDSFVROiIVL WpUIRJDWRW pV D EHIU|FFV|QWpVL WpUII
HOV VRUEDQYD]PWHBIVLN SDUDPpWHIWDW ¥ OO AVIRQWNOLW MPH UFW P N |

(O V]IU D PRKy DNFLYN V]iPIQDN3cRVWEVDN D¥VE i O WMXD R
KRJ\KD PiU FVXHUIQKD BIPIH®W D OHKHWVpJHY DNFLyWSQDN N
YDOyV]tQ&VpJIJHO DNNRU GUDV]WLNXVDQ FV|NNHQ D EHi
NLW|OWpV PLQG XWyQYRPHO EgNOBW iVEQ{8NHQWYH D PR}
V]*NVpIJHV FLNOKYR N LQFBR|IN,Ndé¢ @gyre NLVHEE PpUWpPMEHQ |
NpV EELHNEHQ D]W HVHWegNHH XDWHEGE FRNORVVD RRW HUH
amikor P RKy D KBM|Walgorinus.
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b) 70%-RV YDOyV]tQ&VpJ& PRKy DNFLyUD WUDQV]IRUPIiOW pUW
(]IW N|[YHW HQ D]W YL]VJiOWDP PHJ KRJ\ PRKy DNFLy |
YDOyYV]tQ&VpJH PLO\HQ PYGRQ YiOWR]WDWMD D JpSEHIiOOtW
HOHP]pVE O OiWKDWYyY K®RYY]DQ &MFIXWEMD KDVRQOY PLQW D]
SDUDP@B®HIERND KQDPNREE YDOYV]tQRYVWIH N REEWPQNLDNQI]]I
DOJRULWPXV D] HO WDQXOiV VRUIQ VIJHUJHWW WDSDV]WDODW
(27. PHOOpPNOHW D PRKy DNFLYN YDOvyV]tQ &iing Ip QPN KOUNVD
EHIOOtWiVB]pARWIQUUD N|YHWNH]WHWa¥ HB\ HUR BI\O H@.G) VB iR/JR M/ t Y

VRUIQ |VV]HIEEYGLNLIRIDWYBRVIPRKY DNFLy Y RRamvazom&aV pJHW

NpV EELHNEHQ PLQW DODSEHIOOtVENQ (D] MQEFELLQIENMRL G NJ I¥ OV
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36 IEUD $ PRKy DNFLYN DONDOPD]iViQDN KDWiVD D NLW|OWpV EHiOOtV
KDWiVDRV YDOyV]tQ&VpJQpO E D PRKy DNFLYN YDOyYV]tQ&VpJpQHN K
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41.7. 9pJV DOJRULWPXVSDUDPpWHUHN

$] HO EELHNEHQ YL]VJIOW SDUDPpWHUHNNHO WHKIW
XWyQ\RPiVL li]JLV EHIiOOtWiVD LOOHWYH D] XWyQ\RPiVL Ii]l
HJ\HV SDUDPpWHUHNHW KDWiViW ILJ\HOHPEH YOMWIiQiW|
XWywWDQXOiV DNNRU pUKHW HO KD D] DODS DOJRULW
DONDOPD]iVD PHOOHWWNB]G i®SR@WO DPLVEH B R WO M E L ypN/
mechanizmusat DONDOPD]WDP RISWMWP DD DJO@S S D U DP pWil Q&) WD .
IpPON|YpPUUHO MHO|OYH |VVIHKDVRQOtWRWWDP D]]DO DPL
jelen, illetve amikorH J\e WW DOND QDR RHWOpNOHW D] DOJRULW
D WHOMHVtWPpQ\W D] ~MRQQDQ EHYH]HWHWW PHFKDQL]!
PpPUWPNEHQ PpJ MDYtWMD LV H]pUW HY @ sRyp@GiRusiak/ R WW L
DPLYHO D NpV EELHNEHQ D] HOHP]pVHNHW YpJ]HP -yO OiV

WDQXO iV LlettassrebE eSetbdh is 12 cikltsO H J Hegidbb esetbepedig3
HOpJ $] XWyQG\RRiUDtWILViKR] D OHJURVV]DEE HVHWEHQ
OHIJMREE HVHWEHQ PiU FLNOXV HOHJHQG OHQQH D EHIO

1007

80+

60+

404

Valésziniliség [%o]

Alap algoritmus
204 Visszaallitas hatdsa
Mohd akciok hatasa
Végso algoritmus

0 20 40 60 80 100
Beallitasi ciklusok szama, thca’lll

37 iEUD $ N*O|QE|] DOJRULWPXV DONDOPD]iVL PYyGRNQiIiO D NLW]|C
YDOyYV]tQ&VpJH
$] HGGLJL HEtAGPHR\HWINVWDJ ODSNDWH tefp 8] D®D\S DE\Q
YpJV DOJRULWPXVRN YDODPLQW D N*O|QE|] ~MRQQDQ KF
HOWMRPHWULiM-38Vd HEUZR B QP OHOOpPNOHWP YBVDNDJI A$ ™ Wt
JIWWDO UHQGHONH] ODSNiINQiO DODSDQ\DBRIOES$®6 3.
209.c pd PHOOPNOHW OLQGHQ HVHWEHQ KDVRQOYDQ D IHM
DODSDQ\DJ WHUP pN JH RAMHPWDLL EQONDQXOiVW pV D] XWy\
DODSDQ\DJ YDJ\ JHRPHWULiIN N|]WL iWWDQXOiV $ N+O|QE
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HVHWpEHINDEE BPNOKW YpJV DOJRULWPXVQDN V] 2NVpJH YRC
ciklust

(] D PHQQ\LVpJ& IU|FFV|QWpVL FLNOXV HOHJHQG QHN

\

HVHWpQ EiU IRQWRYV PHIJMHJ\H]QL KRJ\ MHOHQ HVHWEHQ D]
XJ\DQD]RQ DGDWVRURQ WHUPpNHQ DODSDQ\DJRQ OHWW HC

Valdszinliség [%]

Valdsziniiség [%]

1007 4 -
804 4
604,
T Alap algoritmus
4011 F T Visszaallitas hatdsa
: Moho akciok hatasa
Végso algoritmus
2015k Lapka (1 mm)
| = = = Fedél
e e Kis fedél
O.
0 20 40 60 80 100
Beallitasi ciklusok szama, thc:ill
a)
1001 T TR ==
801
Alap algoritmus
60- " Visszaallitas hatdsa
i Moho akeiok hatasa
Végs6 algoritmus
4 ABS
40 - — = PLA
PP
2014
0 20 40 60 80 100
Beallitasi ciklusok sziama, thm“
c)

1201 I Alap algoritmus
I Visszasllitasos 99%
1004 [ Mohé akciods
I V¢ gso algoritmus
801

50%

(=N
[=

B
=3

Bealltasi ciklusok szama, tbe-&ll
Empirikus valdésziniiség [%]

(o]
(=]
1

10%

0.

Lapka Fedél Kis fedél
Termék (ABS)

- 1201 I Alap algoritmus

B4 . T
2 I Visszaallitasos 99%

5 1007 [ Mohé akciods
\E I Végsd algoritmus g
5 804 o
4 Z

50% °
ER -
=
‘= 40 -
pa
g 201 10%
O-

ABS PLA PP
Alapanyag (1,2 mm lapka)

d)

38 IEUD $ N+O|QE|] DOJRULWP X\HRONVN UW WOHWPD E HIKDFOE MWMDL iNQiO  $ %

D D NXPXOiOW YDOyV]tQ&VpJ J|UEH E D EBOYy®{W)&V pRLNDX QRW HW HRDp
iletve HOWpU DODSDQ\DJRN DONISE PIDQ@ DR AVGHINVIQDI ODSNDWHUPpPNQpPO

F D NXPXOiOW YDOy¥ ]t &WpO A{WEWIN FLNOXVRN V]iPD KiURP YDOyYV]tQ &\

42. $] HO NtVpRRGHDO @W]pV KDWiViQDN HOHP]pVH

LVPpWOpPVHNNHO HJ\-WW

A

] HO ] IHMH]HMERREO®@YYLV]RQ\ODJ VRN PpUpVL DGDWR
WDQXOiVKR] DIGIDW i[aW

NLW|EWMNYOHVHWPQPSEHIOOtWiVL
Plp UNAD [ QR WY QURPEMQIO tWiVL

Q

~

S

LVPpWOpPVHNNHO IehnaygVd G DRI PMWY HVHWPQ QHP IHOWpPWOHQ
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DOJRULWPXV MyO PHJ WXGMD WDQXOQL D JpSEHIOOtW
NRUIEELDNEDQ D] DOJRULWPXV KD D WDQXonist akalt. P XOiC
alkalmazni,amid DGDWEIi]LWVHDAVQpYRQWRN N|]p HVHWW DNNRU
KDWiIiUR]J]WD PHJ D(NDYiRMW RR®IWRW\HQ V&U&Q HOKHO\H]H
YLV]RQ\ODJ My N|JHOtWpVW MHOHQW KJIRQEDOHCHURN UR pU
pontot felvenni DKKR] KRJ\ D] DOJRULW P XW DEHVOD\QE WOV i@ yHOU VD |L
KDV]Qi @KDWHQ D IU|FFV|QW KepelelibHhotDOW D/OP D |i pddszel VH W p
XJ\DQFVDN DGYyGKRJID DIpGSPWiULV L QW B U S ROMVERanglyddH O\ H W
OLQHIULV YDJ\ QHPOLQHIiUIEWHPRDYIQIW MM IS \REYMIRNBHOH W W
IHOYPpWHOpPQPO SHUV]H DHody¢gy U &G X KNO W p WHEG M IDEHHD @RV H |
PLO\HQ PpyGKOWI\DIGNDOPDKBWWDQXOiIVEYO QEbbEMWA D SU
IHMHJHWEHQ HJHNQHN D NpUGpVHNQHN D PHJYIODV]ROIiVil

421 .tVpUOHWWHOYWBDQXOIVKR]

$ PYGVIHUHP HO\WP]REFKHYtV p U O HNMOW WIUEGINIDIWD BEGS M DP
D] DOJRULWP X V.FERneR &Ka| BogWRW IiEEL NXWDWiVDLP VRUIQ V]|
WDSDV]WDOWDP KRJ\ D NtVpUOHWWH U Yidk] pizdnyuPak G V] H U
DPHQQ\LEHQ YDODRLRSWQPWB FIRORO y] 208 A0HP Y DJ\ pSSHC
YDODPLO\HQ WHUPpPNPLQ Vp2I0H 0 QHRIMAVB BRGH/GRO RINDHP Bt
D PHJOWRN PpUpVL SRQWRW WD U Wiy PabdtgordRa@ Degyesi ] L V R F
NtVPUOHWWHUYHNQHN PHJIHOHO $ DSD/WSRAWRNMDWH NV D!
HOKHO\H]30H®h\PH OO p NOiIMMKBPMY D N*O|QE|] HOUHQGH]pVH
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10 WIiEOi]DW $] HOHP]pVKH] KDV]QiOW N+<O|QE|] NtVpUOHWWHU
("- EHiOOtWiVRN P{gUPIVHN V]iPD

OpUpVL SRQWRIM OpUpVL SR
AVPpUOHWWHUY WtSX® PEP N PEP Q

EHIOOHWHMOOt) V]iPD
7THOMHYV IDNWRULIOL\ t Ht JLOLV
.RPSR]JtFLYV WHUY N .JUEHQ N|]pSS JL{&L sx
.RPSRJ]tFLyR G\GDUON |] ¢ uHu JL {80 L sx
Taguchi W | PHE9(3?) uHu JLOL{
Taguchi W | PHE27(3?) uHu JL{& Lty
Taguchi W | PHE16(4%) VHYvV JLOL sx
Taguchi W | PHE25(5?) wH w JLOL tw
Kevert TaguchiW | PAE8(412%) vVHt JLOLz
Kevert Taguchiw | PH#E16(8'2%) zZHt JLOL sx
Kevert Taguchiw | PH#E18(6'3%) XxHu JLOL sz
Kevert Taguchiw | PH#E18(3'2%) uHt JLXx& L sz

$ NtVPUOHWWHUYHNHW OLQLWDE 6WDWLVWLFDO V]RIWY]
NtVpUOKWWWDYUMNR]y DEDWISRYWRNDMISROIFDYYDOYKDWRAR]V
PpUpVL SRQWRW WDUWTIPARNRY DG BWENYLNMEYOUOHWWHUYHNEF
YROWDN ~J\ D YDORWMRM/WWHW E BV VQiOWDP | kbk) E RR-IW DF D G R W
adatotJHQHUiOMDN (JHNHW D NtVPUOHWWHUYHNHW ~J\ YiODV]W
NHOOMHQ D] HO iOOtWiVXNKR] PLQW DPHQQ\LW HUHGHWLC
UHQGH]WHP PLQGHQ DONDORPPDO KRJ\DPIXWMQDEFMWRO LG
SDUDPPWHUHNQPO Y R@aNnybeéE&EHDpUpY L YSRROQW D WHUY DODSMIQ
PHQWPRRYIEEiI D Bk ¥ peljed e iUypW D U W RPHONEWE NG X NiO W
NtVpPUOHWWHUYHNW2® aNeje¥etE E OHV] V]y

422. ORGHOOHH® WDQXOiVKR]

$ PRGHOOH]pV VRUIQ D] HJ\HV WHMQRD®YWROBHOMH)DOHP]
OLQHIiULV PAREWQEHQ IJH \WHBVPR]yUD IHOtUKD\29 inAladOiQRV DO
NL pV D WDJRN V]iPiW D] EHIRO\iVROWD KRJ\ D] DGRWW Nt\
lehetett illeszteni LOOHWYH KRJ\ D PpUpVL SRQWRNEYO D] HIJ\HV WD
bizonyultake:
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ULBEUW@E @ EUs @ @LEUs BEEUsGRER®EY (22)
ahol UD WHFKQROyYJLDL MHOOHPY, DWHPHMR @iVRLBRANVGINR W]
HJ\eW W KIpAzyINHIE L N- Hh&LM WDJ V]RU]DWiQ DINDD E HH W\|[FFW KDMW
WpUIRJDWIiUDP YDJ\ D XMWWNODRPWRCI VL WpUIRJIDWpedip J\ D] >
D KLED $] LO@NVOWY MWRMAYOW D] HOV IRN~ WDJRN N|]W P

egyesl*JJHWOHQ WaRQ WR[YRiOLVDQ QHJ\HGIRN~ WDJJDO UHQG
PpUpVL SRQW YROW D] DGRWW YiOWR]y HVHWpPEHQ $ P
EHpSfwHWWQHIULY PRGHOO RSWLPDOL]iOy 1«JJYPQQ\HO |
QRUPDOL]i OB ¥agPN LUV HD] HIJ\HV PRGHO @ LODHIM V. MMEVEH K L
PRGHOO HHo» WWDKIDVRMW DWLV]WLNDL PpU V]iPRW KDWIiUR"
PpU V]iPQDN FpOMD KRJ\ D] DGRWW SDUDPpWHUUWeO HOG
(Ho 5L r  YDJ\ VHP DGRWW V]LJQLILNDQFLD V]LQW PHOOHW
SDUDPpWHU HOKDQ\DJROKDWYViJiW PpUL ~J\ KRJ\ D W|EE
W|EE HOKDQ\DJROKDWY SDUDPpWH101@ ViFHOMIBYD BdAFIDS/HRD \
DONDOPD]WDP DOJ3)H@Q HP FppAK NJURHOHPEH YHV]L D]W LV KR
WDUWDOPD]y PRGHOO SRQWRVV-KHDDRBOS N bWNNHE WQ EQI|C
EHFVOpVpUH V]ROJiOy VIDEDGViIJL IRNRN V]iPD FV|NNHQ
(L:55|' F 55; :,@F@;a
/ 5%
ahol (az FVWDWLV]WLNIBLDPWMHOUMPAY PRGHOO LOOHNMWSHVPQH
squares),55: D UHGXNiIiOW PRGHOO L OOHG@ WYWa&pOHNG Q BJ D HWH @
UHGXNIiOW PRGHOO SDUDPpWHUHL iCdayrees df itebRAIOBD'QW VDI
D WHOMHVY PRGHOO iWO mdaR \squaned \émbvAR V- VKHEZ]WDR HN W HK
QXOOKLSRWRLVB]RN D] HI\eWWKDWyN DPLN KLiQ\R]JQDN
HOKDQ\DJROKDWYND L+ DGRWW V]LIJQLILNDQFLD V]LQW
KLSRWp]LV KRJ\ OHJDOIEE D] HJ\LN HJ\eWWKDWy QHP HOK
T-VWDWLV]WLNDL PpU V]iP~ SDUDPpWHUW YLVV]DUDNWDP
PHILVPpPWHOWHBXNPOWDPRGHOO |[VV]HV WDJYMD N[YBH@LH i
VIJLIJQLILNIQV PRGHOO WDJRNNDO HOYpJH]JWHP D PRGHOO |
PUWpPNHLYHO
$ QHPOLQHIULY PRGHOOHN HVHWpPEHQ D]JRQEDQ QHP HJ
azegyesWHF K Q RIGIJQBP] N Q\RPiV NLW|OWpVL LG VWE UHQ
IHO H]pUW LWW PLQGHQ HVHWEHQ D WHOMHYV YDOyV DGELC

(23
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IHOiOOtwDQL PDMG HJHNHW LJ\HNH]J]WHP LOOHV]IWHQL D] HJ\}
D] DGRWW NtVpUOHWWHUY HVHWpPEHQ $ PRGHOO LOOHV]W,|
YpJH]Wikhth MHY & 1+JIJYpQ\ VHItWVpIpYHO $] HI\HV PRGHOOHN
J\|N iwODJréoLaeanBduared errof /5 PLQ VIWHWWHP

ANpPS iIOOCBSRAWPW [LPIOLYVY pUWPNU O FV|NNHQ UiIPSDI«JJYp
adottEHIU|FFV|QWpVL @4p:UIRIJDWIUDPRQ

Bois L o f Ylbs E Uy ® E KF 8 Abgogr 4 8cpRr 27 (24)

ahol 5, D NpSiOODSRWS8EHDAVIVOND § BWRHOBY D WpBiBODWRW 1+JJYp
HOWR OiVbg PURNHUNHHG HLhipegidady W | U p IBIRI@QW DSFVROIVL. WpUIRJDW

$ IUIFFV|QWpV VRUIQ V]HUV]IiPEDQ pEUHG Q\RPiV PD[LPIiO
NRUIEEL NXWDWIiWH@HWORW MDD ANNWDCCHPWDPMHOOHP] W RV]IWIC
DOJRULWPXVRNQID |ILOMND/GEHMRENPQ VpJ MHOZHYRllggwépUH >
DPLNRU D NLW|OWpVL Ii]LV YpJL iWNDRSHY RP iNL W]|DEN @ VR ]ilV]iM
PPUKRW[LPIiOLV QPYRRIVWLQWPQ HJ\ DGRWW E /& A\YNVMDp VL
modelleztem(25), amihez egyRO\DQ H[SRQHQFLiIiOLV J|UEpW KDV]QiIiOWDP
pUWPNH

Bosl o f 5FUs E2@ 067 P04 >=¢h 8, R 2’ (25

ahol 25s D PD[LPIiOLV Q\RPiV & &\ YWONAD D NARION Ml DV <0 IIRYJpDON
HOWROIiI VUL U WHNMBVSRQW HQW RORWIU MPHNMpPpJRLSBDERPPpWHU
OLYHO D NpSIOODSRWRW pV D PD[LPIOLV Q\RPiIiVW LV FVDN D |
modelleztem(az iIWNDSFVROIVLI W p QIR EBMUW DrhodedSBVYDPpWHUHN
YIiOWRI]iVIW D EHIU|FFV|QWpVL WpUIRJDWIiUDP/ HItW\H AP EHQ
KDWiURJ]WDP PHJ D N+O|QE|] EHIU|FBV|@QMWPVilULW pB RRGHOMOH
ismertetettPyGV]HBUHIX NLDODNtWRWW PRGH CQ HEUHDV VD H.PO pilG\M W\
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400+

Sy (%]
[bar]

1)

o

@

]
(=)
o

Maximum nyomsas,
P
max
=
o
=}
z

Képillapot, S .

D .pSio@BSRW UAUUU E OD[LPiOLVAa@YRPLMIBAY P YE"

$ NLW|OWHMbe LBHPOLQHIULY PRGHOOMpPKH] HJROH[SRQF
KDV]QiOWDP DPLW HJ\ DGRWW iWNDSFVROiIVL WpUIRJDWU
LG U O

Rugeel Us E?2@K w7 u®oivg 3550R 12 7 O (26)

ahol R ygeeD NLW|OWpVL LG3gsEHRFEHD W] BRWYQ W V Us\D p HIRWIRW i V
WpQ\Hg D WpUIRIJDWiUDP HGWR © HLH & RV} 12 LSIUERP p W H L
NJYHW HQ D 1+JJYpQ\ SDUDPpWHUHLQHN D] iWNDSFVROIVL
WDSDVIWDOWDP DPL YiUKDWy LV YROW KRJ\ D N+O|QE|]
D SDUDPpWHDPHOWHPNEHHNQ YDQ NHOO V]iP~ DGDWSRQW
7HUPpVIHWHVHQ HJ\ DGRWW iWNDSFVROiIVL WpUIRJDW 1]|O]
DNiU D] HOV V]HQ]JRUW VHP pUL HO D] |[POHGpN OLYHO D]
akitf OWpVL LG W FVDN DNNRURYHWRX¥VILKDHOH® 8H MplUM N E
IpVIHN tJ\ HIHNEHQ D] HVHWHNEHQ PiU ELIWRVDQ YDQ Ppl!
adataira illesztett modell40.a iEUIQ OiIWKDWYy

$] XWyQ\RPiVL Ili]LV EHiIiOOtWiVD VRURQGDRQWWHEPR®N HV
H[SRQHQFLIiOOIMWBYMEON PREAO CPHIYWHCP NRUIEEL RI¥pUOHV
HI\pUWHOP&Yp YiOW KRJ\ H] D 1«JJYpQ\ MyO N|YHWL D WH

YL UsEUs®sFA%*A R RrO (27)

ahol Y D EHFV-OW WRBP)NWPRURPOS HIE HOWROiIVL WpQ\H]
XWyQ\RPiV QpON+:OL WHURBRNW|PHVHWMRRIWO NRWIQ EHYLK
NRPSHQJ]iFLY SDUDPpWHUH 4G ilEQOG WM IR DI MEHEBVEMIA ADp N
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$] HI\HV MHOQOWMMVIWHWW OLQHIiULY PRGHOOHNHW LOOHWYF}
IHO*OH3R HSH W HDOOpPNOHW WDUWDOPD]]D

40 iEUD $] LOOHVIWHWW QHPOLQHIULY PRGHOOHN
D D NLW|OWpVL LG DGDWDLUR+.qPBiYDAMMMWDJ ODSNiQiO
E D WHUPpN W|PHJUH $%& 4GP WHUPpPNQpPO

APRGHOOHN SRQWRVVIiXRYyOIDPRPHUROWQOBIWKYWWRGHOOHN N|
506( pUWPNNHO UHQGHONH]QHN D NpSiOODSRW pV D WHUPpN)
YDODPLYHO NLVHEE pUWpPNHW PXWDWQDN D Q\RPiV pV NLW|(
MHOHQW V N<O|QBFPVPUQHIBILY PRQGHHOOHN D] DGDWRN DODSM]
WHQGHQFLIMIiW SUYEIOMIN OHtUQL pV tJ\ D PpUp\k WDUWRP
lehenek PLQW D OLQHIULY PRGHOOHN $ PREHOSRONH® MJINVPEHH
OHN|YHWL D] HJ\HV SRQWRN N|]WL YiOWR]iVRNDW D]JRQEDQ
WDUWRPIQ\RQ EHO+O DWDPDWRPIQDRG N {IW-IDR SBREDINGABON
IHODGDW (JpUW RO\DQ WHUYHN HVHWPEHQ PLQW SpOGi.
B0bPHOOPNOHW D PpUpVL WDUWRPIQ\ VDURNSRQWMDL QpON

423. *pSEHIiOOtWiV N+O|QE|] NtVPUOHWWHUYHN HVHWPpPEH

(OV QHN D NtVPUOHWWHUYHN KDWiViwW HOHPH#HP D JpS
HO WDQXMi|®@HV DGDWSRQWRNDW OLQHIULVY LQWHUSROIFLYY|
H] QHR) DJPRGHOO SFODMRYWpPN WMWY YH PDMGQHP PLQGHJ\LN |
KDV]QiO®IOyO NLYPWHO D NJUEH tUKDWy NRPSR]tFLYV NtVpUC
DGYyG@PDIQPHOOpPNOHW WDYWRPIQDWHV]&N+O pV D VDURNSRQ
NJUQ\H]JHWH QHP LW{MWWWSROHKWINDG PHJKDWIUR]QL NHW (
NtVPUOHWWHUYQpO D OLQHIULV PRGH OONM VDDOHIBERDWDP D]
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HVHWEHQ D WHOMHY DGDWVRURQ WDQXO D] DOJRULWPX\
OHJMREEDQ D YDOyYV IU|FFV|QWpVL N|UsOPpQ\HNHW

(O V]|U D] HJ\HV WDQXOiVL IRO\DPDWRNUD NLW|OWp
XWyYyQ\RPiV VIDEiO\R]iV PHJYL]VJIiOWDP KRJ\ D] HI\HV HJ\I
N[]+80. PHOOpPNOHW D NtVpUOHWEHQ KDV]QiOW SRQWRN V
XWyWDQXOiVW (KKH] WHUPpPV]HWHVHQ D] HJ\HV EHiOOtW
HOWROWDP DQQ\L FLNOXVVDO DPHQQ\L DH G ©OW D/QiXOK RK R
(JPUHWEEHQ D IHMH]JHWEHQ D] |[VV]HVtWHWW FLNOXVRW V]iP
XWyWDQXO0iV VRUIQ HI\eWWHVH@ D]pNWY JRDWRNORVENO/M
D]]JDO KRJ\ HJ\ W/EE SRQWRW WDUWDOPD]y NtVpUOHWE O
HIHNHW D NtVPpPUOHWHNHW HO NHOO iOOtWDQL D] HO WDQ

$] HUHGPp QUHMNEU® i WKDWyYy RRMDMWDJ ODSND HVHWPpE
IDNWRULIiOLV NtVPUOHWWHUYE O [ HOUHQGH]pV NHOO F
D] XWyWDQXO0iVQiO DONDOPD]KE R} i/ KNRLWYOWRYWL D] LVVEH
SRQW V]{DYH®HWWYWDPQKQIMERYHQ NHYHVHEE PLQW DPF
HUHGHWLOHJ IHOYHWWHP -yO PHJHKY\H®KBWO HMFEH O O\M DI
DOJRULWPXV N|JU-OEHO+-0 KDVRQOyY J\RUVDViJJDO iOO EH
XWyQ\RPiV EMOXKDNVMRIQIQOY WHQGHQFLD IHGH]JKHW  IH(
IRO\DPDWV]DEiO\R]iViQiO OiWKDWy DJRQEDQ KRJ\ WHOMH
OpS IHO pV HEEHBHY] MWHWEHYWHUY EL}RE@HCOKNOHIR VD

$PHQQ\LEHQ D NtVPUOHWL SRQWRNDW QHP HIJ\HQOHWH
KHO\HJWHP HO D YL]V@LOMHDLOWDOMMR PiQNENRQ LV KDWiVRVD
SRQWEYO WDQXOy DOJRULWPXVRN D NpMb VDD XO,WW WpW|l
KRJ\ D] / NtV®h WOH®OWHWBYYH D]z H@ritvibe@kxsokkéMkevesebb
VILPXOiOW J\iUWXWLy \WDRGERVWID® pSIeNERIJI\ PHIIHOHO W
NpV]*OM|Q $ WHQGHQFLiIN D] XWyQ\RPiVL li]LV EHIiOOtWiVi
(35. PHOOpPNOHW
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1001 1001
80+ 801
er 601 =0 601
% 2
£} =
£ £
< 40 Teljes faktorialis 2x2 < 40 L8 4x2
- 1.9 3x3 - L16 8x2
L164x4 L18 6x3
20 L25 5x5 20 L183x2
Teljes adatsor 14x4 Teljes adatsor 14x4
0 T T T T 1 0 T T T T 1
0 20 40 60 80 100 0 20 40 60 80 100

Beallitasi ciklusok szama, t_ Beillitasi ciklusok szama, t_
beall beall

a) b)

41 iEUD $ N*O|QE|] NtVpUOHWWHUYHN KDWiVD D WDQXOiVL

D HI\HQOHWHV NtVpUOHWL HOUHQGH]pVY E HI\HQHWOHQ H
AVPUOHWWHUYHN HVHWpBEHQ HIFRKQW RYWMDp URpdp VIKRIHW Y p J
HJ\HV PpUpVL SRQWRNEDQ pV KD LpM &iQDNGRWD.EAIOXPP RQW
NXWDWiVRPEDQ W|EE RO\DQ NtVpUOHWWHUY LV YROW DPL
IHOYHQQL GH HOWpU V]iP~ LVPpWO PpUpVVHO $ NRPSRIJtF
ROGDON|]SRQWRY D NtV pURHM W p WEERGpINA (D @ NGI®HQ KR O F
FVDN PpUpV. BzZeNPpDBOYY FVINNHQWHQL OHKHW D SUHGLNFL
WDUWRPiIQ\ N[]JHSpQpO $] / NtVPpUOHWWHUY-BHE PHMWHOW |HF
PpUpVW NHOO HO Yoed 8 HGLL JPHIMDIQED CLINQPpWO PpUpV $] HUHGHF
OiW KR WEYU B6pRHO OpNO BWP IKIROIW p WO HQYFRp WO p\L SREIWRN [HO®

WpQ\ KRJ\ H]JJHO D WHFKQROYJLD YPOHWOHQ |DNsR&@HJIEHFVe(
SDUDPpWHUUHO
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1001 1001

801 801
601 =0 601

Valosziniiség [ %]
Valésziniiség [%]

401 Kompozicids (kérbeirhato) 407 Kompozicios (kdrbeirhato)
Kompozicids (oldalkdzpontos) Kompozicids (oldalkdzpontos)
L9 3x3 L9 3x3

20 L27 3x3 20 L27 3x3
Teljes adatsor 14x4 Teljes adatsor 9x9

0 Il | ! I. ! i 0 i I ! ! .; ! |
0 20 40 60 80 100 20 40 60 80 100 120 140
Beallitasi ciklusok szama, thm“ Szabalyozasi ciklusok szama, tunh
a) b)

42 iEUDO|QE|Y]iP+£VPpWO p\at VSIRIDWIROIP D ] y KNDIW p\UBD HW H N
D D NLW|OWpVL Ii]LV EHIOOtWiVQiO E D] XWyQ\RPiVL Ii]JLV
Az 1PP YDVWDJ ODSND HVHWPEHQ PHJKDWIUR]JRWW
VIHUV]iPRNQIiO pV HOW pV]HP@POMNH IV INRHNR @3 oMY {DWP V L i
DPLE O MyO OiWKDWy KRJ\ D WHOMHYV IDNWRULIOLV NtV
IHGPOWHUPpPN YDODPLQW 3/$ pV 33 ODSNiIN D] HJ\V]HU!
KDWpNRQ\ViJXNEYyO $] / WHUYHN EiU WHEE GiHD ®p\DpH OHH
QDJ\REE D PHUHGHNVpJH D YDOyYV]tQ&VpJL J|UEPQHN tJ\
JPSEHIOOtWiV $ W|EE NtVPUOHWL SRQW KiWUiIQ\D V]DEiO\F
WDQXOi\37.PpMBWPWM O Op RO HMWHGPpPQ\HNE O QHP OH fobbW W HK
NtVPUOHWWHUYHW GHILQLIiOQL PLQGHQ HVHWUH

1007

pm— .

3 = 1207 | I Teljes faktorialis 2x2

3 I 18 4x2 99%
801 = 100 | 0 L93x3
= £ I 125 5x5 -
i ‘ﬁ [ 1 El8kisérleti pontok szama é
ep 601 2 807 on
@ v 2
2 2 50% 2
5 Teljes faktoridlis 2x2 2 609 ° £
€ 407 L8 4x2 o 2
S L9 3x3 T 40 3
L25 5x5 P
201 Lapka (1 mm =
—_—— Fegél ( ) g 204 10%
........... Kis fedél
E - 0
0 20 40 60 80 100 Lapka Fedél Kis fedél
Beallitasi ciklusok szama, ¢ Termék (ABS)
a) b)

43 iEUD $ ONIWPRIEEHWWHUYHN D NLW|OWpVL li]LV WD @»O®iVD VRU
a) D] HOWROW NXPXOiOW YDOyV]tQ&VpJ JJUEpN E EHIiOOtWiVL FLNOX)\
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1001 - P ETITITITLrTe T s v e 1007 —

I Teljes faktorialis 2x2
N 1.8 4x2 99%
119 3x3

I 125 5x5

"1 El8kisérleti pontok szama

801

=

Teljes faktoridlis 2x2
L8 4x2

L9 3x3

L25 5x5

ABS

- — —PLA

601

=3
(=3
e

50%

401 401

Valdsziniiség [%]

Valosziniiség [%o]

201

[
hrd

Bealltasi ciklusok szama, tbe-au

10%

T T T T T 1 0 ' Y *
0 20 40 60 80 100 120 ABS PLA PP
Bedllitdsi ciklusok szima, t, Alapanyag (1,2 mm lapka)

a) b)

44 JiEUD $ OHIMREE NtVpUOHWWHUYHN D KiURP HOWpU DODSD
D D] HOWROW NXPXOiOW YDOyV]tQ&VpJ JJUEpN E EHiOOtWiVL FLNOXVRU
(12PP YDVWDJ ODSND A$” WtSXV~ JiWWDO
$ NLVHEE WHUYHN KiWUiQ\D HOV VRUEDQ D NLW|OWpVL |
DGYyGLN KRJ\ HEEHQ D Ii]LVEDQ MHOOHP] NpS LG Q\RPiV
iOODSRWWHUHW (PLDWW HO IRUGXOKDWQDNROGPYE® RVEWWN
QHP LV WXG D] DOJRULWPXV LRMDHU S8 QJDQEVDHDRQ VBRI M FJD\Y
DGDW YDJ\ pSSHQ D NpSiOODSRW pV PD[LPiOLV Q\WRPiV [+JJY
Obar) QHP WXGMD pU]JpNHOQL (]HN IPQ D@D B RYDWHWRINN R IVDNWVD GRE
D FpOiOODSRW J\DNRUODWLODJ RO\DQ V]&N WDUWRPiQ\ KF
(45.aiEUD tJ\ D] DOJRULWPXV DUUD WDQXO Ui KRJ\H PHOOHYV
$ W|EE SRQWRV NtVPUOHWHNQpPO H]JHO V]HPEHQ D] HJ\F
LQWHUSROIiIFLYYDO N|JHOtWHQL XJ\DQDEEDQ D oydhUWRPiQ\E
FPOWDUMWBRHAEMD DPLUH Ui WXG WDQXOQL DJ]arOCaJRULWP X\
PHJIiOODStWiV KB MW RWY WHEFQWX]QUVHR] H NW plU® BFU\G HB MM W
HOYpJHIRQAGWOMHY IDNWRULIOLV i[OOWEEBEWWpPHEEOGOD}W k
NI]YHWHOPPQ\HN 1+JJY pQ\pEDBQi OQ\W SNE)WAIMD UHEBIGHIKS Skay,
KRJ\ DUUD QHP OHKHW EHiO Q{WHXaNeZzH OD K thRoULONHPASHV NV V 1 P\i W
N[]pSVILQW EHS NOVEYWBEW D NLHIpVYPRWHEWYH H]W N|YHW HQ D
PpDNiU WR WiBEKHHW G i XWtSXVY WRUQQNLEHQ V]*NVpJHV
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N~NOOOOO0COO0OO

RUoSOCOSOOOS
Allapot [ %]

O=NWAUI~NN000HHOO 2t A a2 Ny

Atkapesolasi térfogat [cms]
COOOOOONOUIO-R~OO NI NON~00WO
Allapot [%)]
Atkapesolasi térfogat [em”]
OCOO0OCOOUICONORNOCOANWAUIDNOOO

O=NW-BNID~NNPOOOO_ a2 3N

20 30 40 50 60 20 30 40 50 60
Befricesontési térfogataram [cmsls] Befricesontési térfogatiaram [cm"’/s]

a) b)

45 iEUD ,QWHUSROIFLYYDO OpWUHKR]RWW NLW|OWpVL iOODSF
D WHOMHYV IDNWRULiKQYVHQE BYOHWWEHEX V teINtVpUOHW

424 *pSEHIOOtWiV N O|QE|]] PRGHOOHN HVHWPEHQ

OLYHO OiWV]RWW KRJ\ D N+O|QE|] NtVPUOHWWHUYHN
WXGMiN D] iOODSRWWHUHW OLQHiULVY LQWHUSROIiIFLYYDO
PHJYL]VJIiOWDP KHR D RYBMIHWRIDWIViJD $ QHPOLQHIULV PR
L16 [ pV D] [ WtSXV~ NtVPUOHWWHUYHNQPO OHKHWHWW
HOUHQGH]pVHNQpPO [RANREWO\DRLDIO PR PO HNUREOpPPIED W
D KiURP PyGV]HU DONDOPDVViJiW D] / NtVpUOHWWHUYE
HUHGPpPQ\HNE O OiWKDWy KRJ\ HOWpU V]HUV]iPRN pV DOL
(46. pN7 iEUD D] RYGMJHUHN N|]|WW QLQFV MHOHQW V N-
DGDWPHQQ\LVpJQpO
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100+ e 907 ]
£ p" = 304 I interpolicio
el z [N 1inedris modell 99%
801 [ L] *= 701 | "] Nemlinearis modell
= (K g [ TEI8kisérleti pontok szdma =
i @ .F' g 607 é
s 607 S b =0
2 2 507 .
E & [' g 50% £
2 40 = Interpolécid = 40 2
= Sy Linedris modell 2 304 =
- o Nemlinedris modell z -
20- 1) Lapka (1 mm) % 201
b= = = Fedel g 10%
[ PR Kis fedsl 101
0 — T T T 1 0 T T -
0 20 40 60 80 100 Lapka Fedél  Kis fedél
Beallitasi ciklusok szima, G ean Termék (ABS)
a) b)

46 iEUD $ N*O|QE|] N[]WHV SRQW P HCIKRWiHRMWYIU P$BG]WHIKRpNQpO
a)D] HOWROW NXPXOiOW YDOyV]tQ&VpJ JJUEpN E EHiOOtWiVL FLNOXVRN

1001 T 801 —
".‘.;‘ = 70 I Interpolaci
-3 E I 1 inearis modell 99%
801 I 60 [ 1 Nemlinedris modell
= 3 g [ ] Eldkisérleti pontok szama g
= E q ) =
en 607 8 3 5 50 o1
-3 [z} I: -~ — ‘g
E § g 401 50% °Z
2 401 =R Interpolécio = 30 2
= I Linedris modell ° B =
> g Nemlinearis modell £ ~
+ 201
20+ ABS =
4 = = = PLA ] 10%
101
® Jesssssssnas PP =
0 — T T T 1 0
0 20 40 60 80 100 ABS PLA PP
Bedllitasi ciklusok szima, t Alapanyag (1,2 mm lapka)
a) b)

47 iEUD $ N*O|QE|] N|JWHV SRQW PHJKDWIiUR]iVL PYyGV]HUHN KiURP F
D D] HOWROW NXPXOiOW YDOyV]tQ&VpJ JJUEpN E EHIiOOtWiVL FLNOXVRN
(12PP YDVWDJ ODSND A$” JiWwWDO

$ OHJQDJ\REE HOWpUpV D IHGPOWHUPpPNQPO YROW D] HJ\H
modell OpQ\HJHRMQ]DEEXO WHOMHVtWHWW PLQW D OLQHiULV
LQWHUSROIiFLY (] D MHOHQVpJ DEERG HIEYGRW IV NKRRIJE B D@MH PV
MHOHQVpPJJHO HOOHQWpPWEHQ pSSHERWHYO Y DN WD J QrFRIDIWE DQ|
QLQFV DGGLJ SUREOpPPD YDPtVDI MDY WR KIQYRQOyYy XJ\DQLV H
D] DGRWW DNFLYN N|]YHWNH]WpPpEHQ QHP WXGMD YpOHWOHQ-
$]JRQEDQ D YDOyV VRN DGDWSRQWEYO V]iUPDJWDWRWW iOOD
VHEHVVp WHNQWRPDQ\ UHQ G N48/b OE VD] JBIWEBWOWpVL LG FpOpUV
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YDQ pj#em]WKRJI\ D 1U|NRVHIGPBHEHIU|FFV|QWpVL WptlaRIDW |
JpS My WHUP pN B NHMO JDUMD QD Q ({&a VE UBG MW P RUIBWIOD Wy
DOJRULWPXV HUUH (BdZel $keBenXIWDQOH@IPLO D] / NtVpU(
LQWHUBRNIFQ P DM\ YD @ V]L46. B |EDJRDVWMIN|]JEHQ D FpOWDUV
NLFVL KRJ\ QH OHKHVVHQ PHJWDOIiOQL D KR]]i WD&WR]y |
ILJ\ZHOPHW DUUD KRJ\ HWW O [+J&HW @ HR®HD]Om® DR UV VE PiX
D JpSHW pV D NpW PyGV]HU N|]WELD @ OWHIOMHY W WBE | Q E Wy HA

22

O
[=2] o] (=]
[N Glelslleleslelsls]

NNOOOOOoOO0O000O
Allapet [%]

Allapot | %]

Y
N

-
o

Atkapesolasi térfogat [cms]
=
Atkapesolasi térfogat [em’]

o]
1
OOOOO0OOUIOUIORA~NOO2 N WA 00D

O=NIOB IR NOHOOD S 22t A At )
OOOOOOOUNOUIOA~OO2NW A UIS)~IC0WO

O NI IGO0 3 h 3 AL 33 AN

[e2]

20 30 40 50 60 20 30 40 50 60
Befriccsontési térfogataram [cmsls] Befricesontési térfogatiaram [cm3/s]

a) b)

48 iEUD $ NLW|OWpVL iOODSRWWpU D] $%6 IHGpOWH L
D D]/ NtVpPUOHWWHUWYP RGOIIORMA E D] HUHGHWL WHOMHYV
$] XWyQ\RIPi®OtVBIVREOOpNOHW YID[VWDJ 3/$ ODSNIiIN HVF
UHQGNtY-O QDJ\ HPRE HOAGINHIVHY N|[]|WW FLNOXVQ\L |
RV YDOyV]tQ&VpJQpO (] D] HOWpUpV VILQWpPQ D FpOWDUYV
PIVLN JRQGRODWPHQHWE O $ 3/$ ODSNiN HVHWpPEHQ D Fp
(177 PHOOpPNOHW UHQGNt30-BDNHYpO®YV RPJ\ XWyQ\RPiVL L

nemlireiULV PR GH OtV U O H WOV HQY tWHROW \ ] DDG DWD\URWRBI@\i O
VIpOHMMH&EEUD (PLDWW D] DOJRULWPXV D FpPOWDUWRPIC
WDUWRPIQ\IiEDQ D]W WDQXOWarPHXJIJKRIRMHODOVRHWED @ F|
PiVRGVRUEDQEKDMNQ iDNFQ HWDNY Y HBN BMREH@ P XV UHQGN t
iWXJRUMD D FpPOiOODSRWRW tJ\ Q[YHOYH D EHiOOtWiVKR]
KD XJ\DQHEE O D NtVpUOH@WHUSIIFEDOBIOJP D]i\GMDO iOOtW]I
iOODSRWW B UFHNO WIDNWNERPVQ Q N HYNHIGU YR QB Q\RPiVL LG

HV HW @]p M@algoritmusH EE O D] D GID WR @ \DEY Q WirQegir@iN Hhady &/

FPOiOBPSRW]HWPEHQ YLV]RQ\ODJ NLV XWyQ\RPEVOPPERD
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NI[YHWNH]WHWWHP KRJ\ D MDOND YHOW DMRUR®@ iQOND ®AD]RWW
V]p O H WNHI HK@WY W V D Dp SBIRI®OtWiVUD

120 6
110
108
106
104
103.5
102,5
101.5
100,5
99,5
98.5

6

o
&)1

S

B

Utényomasi idé [s]
w
Allapot [%]
Utényomasi idé [s]
w
Allapot [%]

N
N

-

0 0
0 200 400 600 0 200 400 600

Utonyomas |bar| Utényomas |bar]

a) b)
49 iEUD $] XWyQ\RPiVLROOMSARWWpIJ$ ODSNiINQIiO A$” JIWWDO D]/ Nt
D QHPOLQHIULY PRGHOOHO E OLQHIULV LQWHUSROIFLY"

$KKR] KRJ\ H]W EL]ROE®WOVIDNRVPOWS$ IHGPOWHUPpPN DGD
iOODSRWDJJUHJiFLYNDW DONDOPD]JWDP DPLYHO D FpOWDUW
DJJUHJIFLY HVHWpQ Dot (keskanyy &¥ROW HQ RUAGIZ RV  V]pOHV
Ezen iOODSRW D EYOH BIid Li 9N t W RAMAN P HOGDMS\ROMMWKHERNEDND | Q E | ]
WHUHNHQ Y DHH B MYEEIPWBIVIE UDKRJ\ DNiUFVDN D] HO EE LVPHL
ODSND HMIWPE®GIKY FPOEyO D NHVNHQ\ FpPOED WRYIEE WDUWF
FPOEyO WDQXOW YROQD D] DOJRULWPXV -yO OiWKDWy D] L\
HVHWpPGEHI OOtWJRQRVHPLNOXVV]iP DOWWVE LP FV\H WEERREL Y H O
KDPDUDEE LV PLYHO D WDUWRPiQ\ V]pOHVVpJH PLDWW D NH]
YDODPLQW QHP NpSHV YpPOHWOHQ+O VHP iWXJUDQL D]W D] D
XWyWDQXO0iV XJ\DQDQQ\LUD KRVN]~-HX W VQPOHV FRIOBYO DV MY
iOODSRWEYO HJHNEHQ D] HVHWHNEHQ V]JLQWH QHP LV OHKHW
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1007 1007
801 801
S =
s 601 so 601
O O
£ &
k= R=
N N
£ 407 & 401
L\ﬁ L\ﬂ
- =
20- Keskenybol keskeny célba 20+ Szélesbdl keskeny célba
Keskenybdl normal célba Szélesbol normal célba
Keskenybdl széles célba Szélesbdl széles célba
0 T T T T T 1 0 T T T T T 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Beallitasi ciklusok szama, t_ | Beallitasi ciklusok szama, t,
beall beall
a) b)

50 iIEUDXWYQ\RPiV Jp S\EHDI|@ME{WViVOODSRWDJIJJUHJIFLYN HVHWpPQ 3/$
D NHVNHQ\ pV E V]pOHV FpOWDHWRPDQXDOWDOPD]iViYDO

(]JHN D] HUHGPpPQ\HN DUUD HQJHGJIpSNE Hi|OrBRWW Hlav B W Q L
NtVPUOHWWHUYE O PHJKRWYRRI®RW W HBpHA PHOWHRWA @I H N H W
FpPOWDUWPRBI®\XO NLVHEE EHIOOtWiIVRNQIiO HOINKNRORKL N
PpUWHDY¥ RQOY V]HPHWVDPIUIQ\HOYHN VHJItW, KDV NNV P UID IS B/ My
HOYpJ]pVH XWiQ HH®|\QW HRIGHRAM]pVL PYGV]HDW pUGWHP H
SRQWRN NJ|]WL DGDWSRHONR B (EEHRY¥YPARHBHV ] NVpIJHYV YDOI
Kiww pad WOG\WVHBPIpWNiIU DEEyO LV V]JiUPD]KDW KRJ\ WLV]
VILJRU~ N|YHWHOPpPQ\HNQHN NHOO CCH KVHHWPHpDRBRNEP H J | H C
FPOWDUWRPIQ\ BY|NQ HQMN@N®E Yidqgy@z XWyWDQXOiVWItJ\RUVt
azonban figyelembe kell venni, hoggJ\DQDQQ\L IDIXJDERIVOWD YDQ V]*NVpJ |
IRO\DPDWEDQ FVXSiQ D] DJJUHJiIFLY KDWiUDLW WROMXN }

425 $] HO NtVPUOHW HOKHO\H]NHGpVH D FPOWDUWRRP|

$] HO NtVPUOHWHN WHUYH]pVH VRUIQ QHP IHOWpPWOH
WDUWRPIQ\EDQ pUGHPHV D NtVpUOHWL SRQWRNDW HOKH
FPOWDUWRPiIQ\ D PpUpVL SRQWRN iQVyDOE R]pQHNHW Wid U
DUUYRRWUV PLO\HQ KDWiVVDO YDQ D] DOJRULWPXV JpSEHI
DGDWVRUW DONDOPD]RN D] HO WDQXOiVKR] $] HJ\W]HU&
XWyYyQ\RPiVL Ii]LVRQ PXWDWRP EH D P&K|-6PV KRHFKDMHJG KX
DGDWVRU D WHOMHVY DGDWVRUQDN HJ\ V]&NKBEJWDW R\R
IHGPOWHUPpN DGDWDLW KDV]QiOWDP pV D]MW WH E)X®A DOW D F
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UHGXNiOiV FpOMD D] YROW KRJ\ D] \agyhit Heh @Gwmaldj@s O OD S RW R
D] HUHGHWLQpPO NLVHEE DGDWVRURNDW KR]]DN OpWUH D] HO

11 WIiEOiI]DW $ UHGXNIiOW DGDWVRURN WDUWRPIQ\DL pV DIRNEDQ

Adatsor 8WYyQ\RPiV 8WyQ\RPiVL $JJUH Jamwk WDUWR
5HGXNi 500-1000 1,55 96,5%- 1035% 0Ol
5HG XN 6001000 1,55 97,5%- i0O0|
5HGXNi 0-700 0-5 92%- JoXe)
5HGXNi 0-550 0-5 92%- 00|

OLYHO D UHGXNIiOW DGDWVRURNEYO HO WDQXOiV VRUIQ
iOODSRWUD WDBLX O M\DHPLGRH RIBIPWNOHW  tJ\ D JpSEHIOOtWiV HJ)\
OpQ\HIJHVHQ OHODVVXOKDW (]pUW D]IBOM\heingnREMSDLPKR] DC
DPHO\ OpQ\HJH KRJ\ D] DOJRULWPXV HO-WDIX@i\VIDIHVXWIiQ
LUIQ\HOYI+JJYpRP W ~PRYOGRWtWRP D NpW V]pOV QWBBEOWyiPWDS
OHJIH®OLYHO D] iIOWDODP KDV]QiOW iOODSRWDJJUHJiFLY D V
P&N|GLN KD YDODPHO\LN iOODSRWpUW MNQD/N JIH]Vp D WHINyHI DO B N
WDQXOiyUMDP NMNWHIO HI\H]JLN ~J\ IHOWpPpWHOH]KHW HQ DKKR] D]
D] DGDWVRUEDQ PLYHO D QDJ\ IHOIHGH ] PAMAOKEERY WRIHIG N |Y HW
WDUWR]y SDUDPIRUHWWP XV (EEHQ D] (isheH)\WEMMS B VOKHR N W B O WH
V~O\RNNDO W|IOW|WWHP 3HOI DD OpH¥ QINOD|RIEWRINKODW RQOyY LI
pUYpQ\HV PLQW DPLE O D IHOW|OWpV W|UWpPpQW

$ UHGXNIOW DGDWVRURQ YDOy EHWDQXOiV HJ\ My SpOGD
OLYHO HEEHQ D] DGDWVRUEDQ D] DJJUHJiOWJFPE IOOW SR W DSF
WDOiOKDWYy WHIJHHH®W] DGDWVRUUDO SUYEIiORP D IU|FFV]|
DGDWVRURQ DNNRU PLYHO ED UN EXM&HW R PiiXOWDYER R/RINVD WL G
N|[JHOpEHQ QHP LVPHW&tD] BOHBRVHNVE KB EVPIPEHQ VRN OpSpVt
D] LVPHUW DJJUHJIiOW iOODSRWRMKY®] WKEFMWD XMKDWV ]Qi\D GV O
WXGiVW DPLW D] HO WDQXO0OiV VRUIQ VIHUJHWW (]]JHO V]HPE
alkalmazva az algoritmug HOMHVtWPpQ\H MHRW QW OWKN Ot M&SWpI@ p O FLN
THUPpV]HWHVHQ H]]JHO QHP OHV] RO\DQ J\RUV D JpSEHIOOtWi
DOJRULWPXV KLV]HQ D V]pOV iOODSRWRNEDQ VRNINDO QDJ\F
D FpPOiOODSRW 3 |WIEWHIHWPEHQ
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Ismeretlen Ismeretlen S

—— —— 0 n
9 100
=

S0/S1 szs4 $5/86/S7/S8/S9 3
g  HNEER 801

Akcio
Feltoltott Feltoltott 60
’_I_\ ’_l_\

401

alésziniiség [%]
Valosziniiség [%]

o

Valés értékek

-

{

Akcio

Feltoltés nélkil
Feltoltéssel
Teljes adatsoron tanitva

201

S3 54 55 56/S7 S8 20 40 60 8 100
Beillitasi ciklusok szama, t

Akcioé beall

m ‘
Valésziniiség [ %]
o
o

b)

51 i(EUD D D IHOW|OWpVL PHFHKND ¥l HPOES OMBE@WHOWpPVL PHFKDQL]
D UHGXNiOW DGDWVRURQ YDW®W W G K HNV DKW RWRY HO OHDVQKHD |
(W N|YHAHHIQ]VIIOWDP KRJ\ D] HJ\HV UHGXNIiOW DG
P&N|GLN D IHOW|OWpVVHO HU VtIWHWW DOJRULWPXV $PL
XJ\DQDNNRUD D FpOW PlOMR/PNE RRIPRWIEKDHVY KRJ\ D] D] H\
OHJJ\RUVDEE DPHO\ HO WDQXOiVQiO D NLV EHIOOtWIiVRND
LWW OiIWKDWy KRJ\ D] XWROVy SiU HVHWEHQ D] RSWLPXP
N|]YHWL D] D] HVYHW SRRL YRU DVPPIOM Y¥ROW GH I|O|WWH |
DOJRULWPXV (JHNEHQ D] HVHWHNEHQ D] DOJRULWPXVR
NJUQ\H]HWpW LVPHUQpPN KLV]HQ DEED D N|JUQ\H]JHWEHQ VI
$IRQEDQ KD D FpOWB2ABNREDQ\ DNNRUHQ\O IRUGXOKDW LC
D] DOJRULWPXV D JpSEHIOOtWiV VRUIQ iIWXJRUMBDefy FpOW|
WRYIEEVIHQ RO\DQ LUIQ\HOYYHO OHWAPHRQW|EONQY B JDPBIEH
LO\HQ EHIOOtWiVRNQIO D FpOWDUWRPIQ\ LVPHUHWpPEHQ W
esetek 32%EDQ D] DOJRULWPXV Q HPAKDBrDi GWOYNLLYYVWRP i Rp® K\RH
akkor az esetek 14, 7%E D Q oftWXD WD FpOiOODSRWRW PLYHO 20HHVNHQ'
FLNOXVY DODWW VHP WDOIOW YLVVID (JpUW IFHpGERN OKR/I\
VR Wi Bp O W D UdlyaRaéskeny OHV] KRJ\ D] D SULRUL WXGiV N|YHW
algoritmusazt pQLQFV LQIRUPIFLYQN D FpOWDHO RFANGXNNLODQ\H]F
akkor javasolt vagy NLHJpV]tW PpUpVL SRDQWRO DWVD Q/EID MekRQ L
DONDOPD]QL D IHOW|OWpVL PHFKDQL]PXVW
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1007 1001

A ff

601

60+

401 401

Valosziniiség [%]
Valosziniiség [%]

Redukalt 1-bdl tanulva Redukalt 1-bd] tanulva
201 Redukalt 2-b6l tanulva 20 | Redukalt 2-b61 tanulva

Redukalt 3-bol tanulva | Redukalt 3-bol tanulva
Redukalt 4-bol tanulva [

Redukalt 4-b6l tanulva

0 20 40 60 80 0 20 40 60 80
Beallitasi ciklusok szama, thmill Beallitasi ciklusok szama, tbcé“

a) b)

52 $ IHOW|OWpV KDWiVD D] HJ\HAD O GIXON WODAD 0 G ily WV IR [LY RINVE Y@
D QRUPIO V]pOHVVpU® BpS ADIBORIER\Fp O WD UWRPHQY Ot WiV

43. *pSEHIiOOtWiV HOWpU IRUUIVEYO V]iUPD]y DGDWR

$ NRUIEEL HOHP]pVHNEHQ PLQGLJ D] YROW D N|]|V KRJ\
YDJ\LV D V]LPXOIiOW JpSEHIOOtWiV VRUIQ DHXNIWDEDHEWW DG
D] DODSDQ\DJEYyO J\iUWRWW D]JRQRV JHR®HW WL DM~ OWRH]RRADWM }
WHFKQROyYJLDL D®INDDAPODMNHUWEQW D] DOJRULWPXV EHWDQtV
THUPpVIHWHVHQ DPHQQ\LEHQ HUUH YROW OHKHW VpJ DNNRI
terheltem @ SpOGiIiXO EL]JRQ\RV NtVpUONWWH LPY VNPE YOH O HIX H\D 1D W\
JViUWiIiVL N|UOPpQ\HNHW LJ\HNH]WHP N|JHOtWHQL (WW O |-
alapanyagW HURpHNU V]iP NRPELQiFLYy HVHWpPQ KD D WHFKQLNXVR
J\iUwivL SDUDPpWHUHNHW DNNRU D]VWHMDWIOMNL O WVQQ P WGRQW
WiUEQIitQHP IHOWpPpWOHQ+*O pOHWNpPpSHYVY HJ\ RO\DQ IHODGDW
WHUPpNHQ XJ\DQD]RQ FpOUD NHOO UiWDQXOQLD
Ebbena fejezetberH | pDWD OJRULWPXV DONDOPD]KDWYyYViJiW NLE Yt\
DOD2MI@® RO\DQ HVHWHNPM XDAWPYWBQ XD]iH@IiO N O|QE|] DODSD
WHUPpPNHN DG ®WHOQ QVIEMDUPAL® SDQ\DJEYyO \VHRPBHMW WLGHWORNR Q
vagy VILPXOiFLYVY DGDWRNRQ WDQXO PtJ Dadxokay WID\QRODWI@i O D

43.1. (OWpU DODSDQ\DJ~ WHUPpPNE O V]iUPD]y D SULRUL V

$ N+O|QE|] DODSDQ\DJEyO YDOy WMR XYDVWHG HR$H Vi MVHY C
UHQGHONH] ODSNDWHUPpNHW LOOHWYH D IHGpOWHUPPNHNE
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DGDWDLYDO YROWDN PpUpVHLP $%6 - 3D P\ BQ\ CH] fNRP BALK
YL]VIJIOWDPNBWIWDQtWiV p VO K B/ NEHIXSH® WHUPpPN HVHWOPpE
DODSDQ\DJRN HVHWPQ D NLW|OWpVL pV >6VFQ\RWPi\DL
17.ac PHOOpPNOHWHN WDUWDOPD]]iIiN PtJ D |GpEOWHPRpN |
18.b-d PHOOpPNOHWHN WDUWDOPD]]iIN $] HJ\HV IU|FFV|QWpVL
XWDOy WHQGHQFLD KRJ\ HI\pUWHOP&HQ YDODPHO\LN DO
WXGiVW WXG HO iOOtWDQL D] DOJRULWP XVshezJ42 PipALN D
43 PHOOpPNG®NWSIN SiU HYHWEHQ YROW (BBLMEIWHDQ URVV]DEE

(IHNHW D] HVHWHNHW MREEDQ PHJILJ\HOYH OiWKDW\
EHPXWDWRWW MHOHQV plMNOKPWIRRHNDMW H Q PHENEGDNY D Q X $%)
HV HWMItpRU RE.EPRDQpO D] HVHWHNQNVWH D] A$  JiW~ $%6 ODSI
iOODSRWHRW PYPMUDPHQQ\L D 3/$ YDJ\ 33 DODSDQ\DJEYO |
volt (6.ac PHOOpPNOHW H]pUW D IHOW |B3MEWNDHO H] D MHOHQV

100+ 359 —
= - Lapka ABS
80, 'S 301 —Lapka PLA 99%
5 Lapka ABS
,\? E 251 —Lapka PP a\?
= 8 =
?;' 601 : Lapka ABS—Lapka PLA = 207 é"
= Eredeti S 50% =
= " @ Yo g
N Lapka ABS—Lapka PP 5 15 5
] 40 i Eredeti 5 =
-~ Heo i, Lapka ABS—Lapka PLA g 104 >
Feltoltéssel =
204 = =
=S Lapka ABS—Lapka PP 2 5 10%
Feltoltéssel &
0 T T T 1 0
0 20 40 60 80 Eredeti Modositott

Beillitdsi ciklusok szama, t, Algoritmus bedllitis

a) b)

53 iEUD $ IHOW|OWpVL PHFKDQL]PXV KDWiVD HOWpU DODSDQ\DJU

a)aNXPXOiOW YDOyV]tQ&VpJ JJUEpN E EHiOOtWiVL FLNOXVRN V]iPD

Az XWyQ\RPiV ERUWDQHGNVOWHUPPNQpPO KDVRQOY SUREOp
DGDWVRUEDQ V]LQWpQ NHYHVHEE iOODSRWM-¥ RO ®O [PNLQNW
H]pUW D IHOW|OWpPVL PHFKDQL]PXV LWW LV M H@ HEWD VHQ
(]JHO VIHPEHQ ODSNDWHUPpNHN XWyQ\RPiV EHiOOtWiViQiO
D SUREOpPD KDQHP D] LV KRJ\' D 3/$ HYHWpPEHQ D FpOWD!
DGDW VR UKBEANDISE QRMDHMD | RWYD D] VHItWHWW LJID]iQ KR
DODSDQ\DJ HO WDQXOiViQiO D F-p0%WDNWRPHAW OHMH]MWE
PYGRQ (]]JHO D] DOJRULWPXV RO\DQ EpOW B O WHRW agADOX M
FVDN YIiOWR]WDWQL D EHiIiOOtWiVRNRQ tJ\ N|GQ\EHEEHQ EH

109



3iUL]V 5LFKiUG3WRPLUMNNH]pV

[iIWKDWYy W DK i\® WKORID P MDYDVROW P y-GD]3! U UINQFB V HMANVHL]
FLNOXVQiO NHYHVHEE LV HOHJHQG KRJ\ D JpSHW HJ\ WHO
EHIO@MWIVOIJRULWPXV D PHJBHOEOR BYBRYVOW N EYOWDUWRPIQ
IHOW|OWpVL PHFKDQL]PXV DONDOPD]iVDS$HUWEP pRQRHQE \Q E |
NJYHWNH]LN KRJ\ HOWpU DODSDQ\DJ HVHWpPQ VHP IHOWpPWO
(OV VRUEDQ QHP D] DODSDQ\DJ D |FO@DBD QIDIVR YyH VKDXR BP W
iOODSRWWpU | +D}R QERAQag) WFPOIOODSRW NULWpPULXPDLWYO
WHFKQROYJLDL EHIiOOtWiVRNWyYO LV -HOHQ NtVPUOHWHNEHQ
DODSDQ\DJRNQIO D NLW|OWpVL NULWpPULXPRN PHJHJ\H]WHN
HOWpU (WW O IGNDWDW@RO\DIQ HRBHW KRJ\ PiV IRO\WNpSHVYV
Q\RPiV YDJ\ pSSHQ NLW|OWpVL LG NRUOiIWRN&&MosDONDOPD
WHURPRPHWULIQIO LV

1001 S s n s 100+ —
; ::: = Lapka ABS
g z %0 —+Lapka PLA 59%
¥ Tk ABS = Lapka PP

§ . - { — —':Ea;l)ka PLA _E —Lapka PLA E
50 601 i Lapka PP S 60 Fedél ABS =
2 T SLapkaPLA 3 —rFedél PLA g
£ ¢ f‘edélpABS . 2 - Fedél ABS 0% &
N HE- | _— . N

4 {5 ! —Fedél PP
s 40 ~3Fedél PLA z 40 = =
- : Fedél ABS Z >

; —Fedgl PP =
4 i ; 3 201
20 g Eredeti bellitas g 10%
sereneemnns Modositassal
0- . r ' ! .
0 20 40 60 80 Eredeti Modositott
Bedllitisi ciklusok szdma, t Algoritmus beallitas
a) b)

54 iE8WDIHOW|OWpVL PHFKDQL]PXV pV D] HO WDQXOiVL FpPOWDUWRPiQ\
XWyW D Q XO@iWpWD DODSDQ\DJEYO YpJ]JHWW HO WDQXOiV XWiQ D D NXPX
E EHiOOtWiVL FLNOXVRN V]iPD KiURP YDOyV]tQ&VpJL V]LQW

432. (OWpU JHRPHWULIEYO V]iUPD]y D SULRUL WXGiV DON

$] DODSDQ\DJ FVHUH VHP ULWNDQ W pRQi URDIGXDQERQ KR\
PYGRVtWDQL NHOO D WHUPpPN JHRPHWULIMIQ YDJ\ pSSHQ D F
HVHWOHJ YDODPLO\HQ ~M N|YHWHOPpPQ\HNQH Ne®péktel OHO W H
RO\DQ HVHW LV HO IRUGXOKDW KRJ\ HJ\ WHQMSWHP ildQ W p U
EHIOOtWiVRNDW PHJWDOIiOQL ,O0\HQNRU KDV]QRV OHKHW KD
NeO|QE|] EHIOOtWiVNRPELQIiFLYNNDO SUWWEPXNVRHIWXND MK IDQH
HOYpJ]L OHKHWWO B\ UNWI VDV BREHEEH® IHMH]JHWEHQ D] HO WDQ X«
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VILPXOiIOW JpSEHIOOtWiV VRUIQ YDODPLO\HQ PYyGRQ HO
DGDWRNRQ IRJ GROJR]QL D] DOJRULWPXV $ IHMH]JHWEH
YIOWR]J]WDWiVRNWyO D ERQ\ROXOWDEE PYGRVIWIiVIRWNLJ LVI

(OWpU JiWJHRPHWULIEYO V]iUPD]y D SULRUL WXGiV DOND

(OV NpQW D]W LVPHUWHWH®U GHAMDWHOQJ RIUW WAPHDSWK V ~ W
DONDOPD]QL D] IJBSNKRUD WX\GAVOAWNBDKM|DD]ODSNDWHUP
A% JIWWtSXVIEyO V]iUPD]y 18 GHDUADR NROO/G KO V| R WD WS XV -
ILOPJiIW OHJI\H] VIHU& FVDWRUQiIYDO PtJ D A%  WtSXV-~
|[POHGpPpNHW D ODSND ,WRBRWYV RGGRHOWHNIRMIED $ Jiw WtS X\
EHIRO\iVROMD KRJ\ D NLW|OWpV VRUIQ PLO\&e@®@ iNIDW |GDWIip \
lilLVUD MHOHQW V KDWiVVDO OHKHW XJ\DQDNNRU D JiW |
XWyQ\RPiV iOWDOL WHUPpNW|PHJ NRPSHQJ]iFLYyUD LV KD
DOJRULWPXV P&N|GpVpPQHN UHIHUHQ FHLWM DINIONAR LY KW\ I D
JIWWtSXV DGDWVRVIEWY WD@XX@DW WRUIQ LV D] DOJRULWPX

ANLW|OWpV EIHEEDQWVDYiBVAHWEHQ DPLNRU D A%” JiWWt
az DOJRULWPXV pV D] A$” WtSXV~ JIWWDO UHQGHONH] WH
W|EE PLQW FLNOXVQ\L HOWpUpV YROW D N<O|QE|] D €
44aPHOOpPNOHW (] HOV VRUEDQ DEEyO DGYGRWW KRJ\
EHIU|FFV|QWpVL VHEHVVpPpJHNQPO D FpOWDUWRPiIQ\ QDJ\
iOODSRWWHUpPQp®. R HRP ¥R O iY@y mivggyk LIED YROW XJ\DQ
alapanyagp\D WHFKQR Oy JugyahisBHIDN tNWJWL N«O|@BNHD RWDWWD S
NLW|OWpVL LG MHOHQW VHQ HOWpUW D NpW WHUPpPNQpPO
WtSXV~ JIWEyO DPLQ H] D MHOHQVpJ pU]JpNHOKHW YROW
FpOpUWeplp@s&rabb.aiEUD $ EHIOOtMAPX FDOWMPKXNQBIVpPpJIpE O C
(55.b iEUD KRJ\ H] NDBIYBNVEMD MHQL WP XV WHOMHVtWPpQ\pW LC
helyett t J maximum18 ciklusravolt V]*NVPJHO SEHiIi O COOMVINRRRUGtWRWW H®
JIWWtSXVEYyO SWLRRDLIWBRBGiV DONDOPD]iVD XWyWDQXOiVQi
RNR]JRWW LO\HQ MHOHQW V SUREOpPPiW H]pUW DMiQODW
EHIU|FFV|QWpVL VHEHVVpPJHNQpPO D FpPOWDUWRPIQ\ NHVNH

Az XWyQ\RPiV EMRUOQWIQYHDP YROW Mib G HoBIME 99%d<O W p U p
YDOyV]tQ &\epyeQpW VWkE XU W |[HUQV p\DPNI X & WN KM FBFHBQO p NO HW
XWyYyQ\RPiV VIDEYR®RWMWIRIMHJI\ pUGHNHY MHOHQVpJ DKRO D
D SULRUL WXGiV KDWiViUD A%  WtBX\RYU GitW RAVINE @ DR X\O iM
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(44c PHOOpPNOHW (] DQQDN N|V]|QKHW KRJ\ D] A$" WtSXV~ J
DJJUHJIiOW iOODSRWRW WDUWDOPD] 17PD QWP BBOA% N @/H 8VX V D |Di )
HO WDQXOiV HVHWpQ PHIWDQXOMD KRJ\ LWW PL D WHHQG (
D SULRUL WXGiV IRUUIVD DNNRU D]J]RNDW D WHU*OHWHNHW
MHOHQVpPJ PpUVpNH O KHMW ] PIX YHORI[tOW pV b YAHHCF K

$] HUHGPpPQ\HNE O DU UDh@KHVD INEDHWD HIWBW QIJJWL HOW
|HO W @WRIHMOM D MHOHQW VHQ DF \DXOSIiRUD MR EKER PGB VP BHQ RC
MHOOHJJHWHVVpPJ YDQ PLQW SpOGiXO iOODSRWWDUWRPIQ\ H
amitazHO WDQXOiVQiO @HPHOQR XM P HVHWEHQ D YL]VJIiOW V
|IQPDJIEDQ QHP MHOHQW GUDN]WIONRW ISW RXD NRQWO KEHDD MDD W N
az esetek 99%an (990 eset az 100B O IUIFFV|QWpVL FLNOXVY DODWW PH
EHIOOtWiVRNDW HJ\ WHOMHVHQ HOWpU JIiWJHRPHWULD HVHW

1007 _'_,-"'_H’r

801

601 [

wof |

'A" gat eredeti— 'A' gat (ref.)
20- 1 1 4 4 Rt '3

A' gat eredeti— 'B' gat
E 'A' gat mdédositott— 'B' gat

—_

-
(=]
MN~NOOO0O0O00O0000O

Allapot [%]

Valosziniiség [%]

-
N

—-
o

Atkapesolasi térfogat [em’]
—
B

[oo]

=l

OOCOOOCUOUIOA~NOO=NWBUIN~0W0O

AN T T 1 11 T TTT T

O NG ~I~000OOO A3 s a3 a3 AR

[e2]

20 30 40 50 60 0 10 20 30 40
Befrocesintési térfogatiram [cm®/s] Bedllitasi ciklusok szima, t

a) b)

55 iEUD D D PYyGRVtWRWW iOODSRWWpU D] A$ WtSXV~ JiIWWDO U
E D VILPXOiOW JpSEHIOOtWiVL IRO\D P D\ VAV WID\QR@O VW i N D HNV 8| QREN]Q

beall

(OWpU YDVWDJViJ~ WHUPpPNE O V]iUPD]y D SULRUL WXGiV DO

%L]RQ\RV HVHWHNEHQ HO IRUGXOKDW KRJ\ HJ\ WHUPpN Y
NHOO YiOWR]WDWQL KRJ\ N+O|QE|] PHFKDQLNDL JD]GDVi.
NJ[YHWHOPpPQ\HNQHN PHJIHOHOMHQ D WHUPpPN SO MiUP&YHI
PHJYL]VJIiOWDP KRJ\ HJ\LN GLPHQ]LYMD YDVWDJVpY PHQWDp!
JiW JHRPHWULiM~ WHUPpN HVHWPpPEHQ PLO\HQ PYyGRQ OHKH
PyGVIHUW $ YL]VJiODWDLPKR] D YiOWR]WDWKD\Wbjt, IpV]HNeU
1PP pV PP YDVWDJViJP MWHYVRpEEHNYQDQWDP IHO
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A NRUIEELDNKR] KDVRQOYDQ LW\W N\O |¥ ¥]H KIRVR®OE WR V
pvV PP YDVWDJ ODSND V]iUPD]y DGDWRNEYO HO iOOtWRWY
DOJRULWPXG &igPIWD -yO OiIWKDWyYy KRJ\ DPHQQ\LEHQ D] D¢
DGDWDLEYyO WDQXO HO WDQXOiV VRUIQ ~J\ D] XWyWDQXOi
Ezzel szembenKD D YpNRQ\DEE ODSNIiEyO WDQXO HO WDQXOi\
XWyWDQXOQYDMNIJEE FLNOXVW LV GY QN KRHPWDRY WBHYWIH U |
HVHWPQ VRNNDO W|EE |P O H Befehskendedrii B IOQW HU YV piNRIQHMD EH (
KLVI]HQ QDJ\REE D). \Ehielf XG\ DVPLNRIRDOMD iWNDSFVROIVL Wpl
YPNRQ\DEE ODSNiIiQiO VRNNDO QDJ\REE YIOWR]iVW MHOHQ
DPLNRU D YpNRQ\DEE ODSNIiEWK®DV]QUPMY D] DLOLFRRIULWRE W V
MHOHQW V PpUWpPNEHQ LQGRNROW D QDJLUWN B §FNAR]BIHIWILQ!
D YDVWDJ ODSNiIiQiO YD OYNVDROED ipisyMANPLDWW OHODV?

(]l pUW PHJYLIJKRIOWDOR\HQ HUHGPpQ\W pU HO aB] DOJ
iWNDSFVROIWIIOWRMMBWIRyERVtWRP D WHUPpNHN WpUIRJDYV
PpUWH® PYGRVtWiV D]W MHOHQWL WHKiW KRJ\ D] HUHGH
0,5:1;2;5cm® KHO\HWW QDJ\REE DNFLYN D WP OINFDLONARIVJ] \W DYPfp N R Q
ODSNIiEyO D YDVWDJDEEUDLWIBQ XQ VD @] RIUAQIWRRXWBKWNFLY|
VRUIQ FVDN D]W YHV]L ILJ\HOHFMREHN KRV} G GHING\MAIRD W/ INyH WA
tJ\ H] D P&N|GpVpW(]@ HawiiKdD & B ThiM Dastag lapka adataival dolgozik az
DOJRULWPXV DNNRU D QD JWHEH CCHIWFH WN B WEEIaWapke B D ]y
DGDWDL HVHWpMHBHGHWD X4kt OBMHWNWKDWY KRJI\ H] D ID
MHOHQW VHQ MDYtWRWW D] DOJRULWPXV P&N|GpVpQ

$] HUHGPpPQ\HNE O DUUIORN )} YO-PMHNHIW BWO BPiOODSRW W t
MHOHQW VHQ HOWpU WpUIRJWWB SWWHR®IpN.H W pHN R Wp\WE HYi
DUIQ\RVtWRWW PYyGRVtWIiViYDO MDYtWKDWy D] DOJRULWP
Jelen esetbeD] DOJRULWPXVQDN D JpS EHiIOOtWIiViKR] H]JHO D
FLNOXVUD YROW V]eNVpJH [ QDJ\REE WpUIRJDW~ WHUPP
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a) b)

56 iEUD D D JpSEHIiOOtWiV |VV]HK PV RQO/MWWDX Olie\DL| GHEV|H WHSDU RN Qi ¢
E OHKHWVpJHV DNFLy QDJ\ViJRN PYyGRVtWiViQDN KDWiVD D] XWyWD QX

(OWpU WHUPpNJHRPHWULIEYO V]iUPD]y D SULRUL WXGiV DON

$PLNRU HJ\ WHOMHVHQ ~M WHUPpPNHW NH]GHQHN HO IHMC
WHUPpPNQHN D WHV]WHOpPVpUH DPLKH] HO AN\HROUO EiDLDIMWEDIQQ. [
OiIWKDWy YROW KRJ\ D JiW pV FVDWRUQD KDWiVD YDODPLQMW
LV DONDOPD]KDWYyY D] iOW DQDEPH DL R/ ROWD FPR/BEHRIFUL i M i E D Q
ELJRQ\RV PpHOWWBHQWHUPpPN JpSEHIO@t¥iNRKREEDQNPOWD]K
JHRPHWULIEYO V]JHUJHWW D SULRED WW G WR V8@/HBEER@®I pV KH] $
1,2PP YDVWDJ A$ WtSXV~ JiIWWDO UHQGHONH] ODSNDWHUP,
WHUPpNHNIMBRPH\WWLVHQ HOWpU DPLW D] HJ\HV JHRPHWUL]
EHIOOtWiIVRNQAQ NHWHUMMIDEDPWDSE OpY KiURPV]|JHN V]iPiYL
pUIpPNHOWHWQL $ ODSNDWHUPpPN PRGHOOMpW D NLV IHGpC
SHGLJ GE KiURPV]|JJHO OHKHW OHtUQL %iU D KiURPV]|JH
UHSUHJHQWIiOMD BN HEREOWM-HBPYNO D OHNHUHNtWpPpVHNE O
V]*OHWLN GH DUUD HOpJJp DONDOPDV KRJ\ D] HJ\HV WHUI
pPUJpNHOWHVVH

Az egyes IlU|FEV|QWpVL Ii]JLVRN EHiOOtWiViQDN pV D] XWyQ\R
HOHP]pMAP MWOOpPNOHW HJI\pUWHOP& KRJ\ D] DOJRULWPXV D
DONDOPB]KBWHYWHN W|EEVpJpEHQ D tpyRHD OHWHVKEE D PN W
IU|FFV|QWpPVUH YROW V]+NEHIIO W |V WRMYQHRPRYN NRPELQIFL
21-QpO NHYHVHEE FLNOXVUD YROW V]*NVpJ PpJ D OHJURVV]DEI
YROW DPL BIINRWFEED®VV]iPRW5PHEKDODGWD
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$] HOV DPLNRU D ODSNDWHUPpPNE O V]iUPD]JRWW D] D
Az HVHWE O D OHJURVV]DEEQDOJp S E N QOB B B W M Y\AA
QHP WUDJLNXV PHQQ\LVpJ D] DGRWW WHUPpPNQpPO YLV]RC
OHFVINNHQWKHW D V]eNV-dH VXB LIN@XW BNOWD|SND WHUPpN |
DJJUHJiOW iOODSRWRW LVPHUW HJ pED@IROU V¥ R X ¥ J PV QR DWW

$ PIVLN NpW HVHWEHQ D NLV IHGpOE Q@ ONW (BE PLQI@X Y|
YROQD V]+N¥ jedroskzRakseekEHQ PHJWDOIOMD D FpOW D] DOJR
KDVRQOyY YROW PLQW D WHUPpNS$Y®MW DHE pl QBIN PYd ® WR |V
VIHUV]iPEDQ NpV]+O pV \WHDPERHWWPXMVWVDN YHV]L ILJ\HOHP
WpUIRJDWD UH Q(ENEt D ON |N HEWNP UpY HN VRUIQ BIB¥HEE F
WDUWRPIQ\EDQ YROW pU]JpNHOKHW Ne+©{®DBVpD PUNIDSDH O
IHGPOWHUPpPN HVHWPEHQ LV @ [E E\DP h @ MWONIW\DJHW H QRQL\D W
MHO HOQWBHWW IHO PLQW DPLNRU D YpNRW DIEE @/DiS\N DF yDOY
(56.aiEUDR]pUDNWDQXOiVW PYyGRVIWRWWDP D]]DO KRJ\ XWyW
PYGRQ D] iWNDEFWRIDWWUD YRQDWNR]y DNFLYN QDJ\ViJiwW P}
YDJ\ ODSNiUD KDV]QiOWDP D NLV IHGpOE O V]iUPD]y D SU
V]*NVpJHV FLNOXVRN V]iPD D OHJURVV]DEE HVHWEHQ
HUHGPpQ\HNE O DUUD N|YHWNH]JWHWWHP KRJ\ D WHUP¢
IHOWpPWOHQ+0 ODVVtWMD MHOHQW VHQ DFVRSIQODWNRDYIL
WHUPpN WpUIRJDWD HVHWOHJHVHQ D] HO WDQXPGRIQiOOL
HOWpUQHN RPN IR DIWYDOyY QDJ\ HOWpUpV R MRJWLLL JGIKODWM)
NRUIEELDNEDQ LVPHUWKERQHIWW Wy GIRQDD YWOMIBFWDWiV D
PYGRVtWiViYDO
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a) b)

57 iEUD $ JpSEHIOOtWiV KDWpNRQ\ViJiQDN Q|YHOpVH D NLW|OWpVL Ili]l
PHFKDQL]PXVVDO pV DNFLyN QDJ\ViJiQDN PyGRVtWiViYDO D D NXPXO
E EHIiOOtWiVL FLNOXVRN V]iPD KiURP YDOyV]tQ&VpJL V]LQW

433. 9pJHVHOHPHV V]LPXOiFLYEyO V]iUPD]y D SULRUL WXC

$ IUIFFV|QW V]HUV]iPRN WHUPpNHN WHUYH]pVH VRUIQ
YpJHVHOHPHV V]LPXOiFLYNDW DPHO\HNNHO D J\iUWiV VRUIQ
UpV]H NLNeV]|[E|]OKHW DQpON+<O KRJ\ D V]HUV]FFRAWQ ®H QIHO O
NHOOHQH (PHOOHWW SHUV]H D V]JLPXOiFLyYyN J\DNUDQ DOND
WHFKQROyYJLDL SDUDPpWHUHNHW PHJEHFV.OMpN EiU HKKH] Y
pV DODSDQ\DJPRGHOOHNUH YDQ V]*NV rlp WIHO WGWDWRWYIEDQ V
NDSDFLWiVUD OHKHW V]*NVpJ DPL QHP IHOWpWOHQ+0 iOO PL

$ NJYHWNH] NEHQ D]JRQ HOHP]pVHLPHW LVpohtatsiHWHP DF
NHYpV SHUHPIHOWYWR®®iFWpPNDWD O/DH]WHP D] iOWDODP KEC
MHOOHP] N VILPXOiOiViUD $RMHOEBEPVWYHOMDSNDMWHUPpN DOD:
D IHGp O WHRPHWURODMDQ\DJIJDO KDV]QiOWDP $] HIVHV WHUF
IXWWDWWDP N<O|QE|] EHiOOtWiNRQRY WP VMVEHKIQRHBRXQQF DY E \
DOJRULWPXVVDO HO WDQXOiVW YpJH]JWHP (JW N|YHW HQ D]t
VILPXOiOW JpSEHIOOtWiVUD KDV]QiOWDP D] Di&ekW WHUPpN

.LW|OWpVL li]LV VILPXOiFLYMIiEyO V]iUPD]y D SULRUL WXGiV D

$ NLW|OWpPVL 1iJLV HOHP]FEMp KHIL FEXDIN L NYWO WHW W D W W D
VILPXOiOW NLW|OWpPVL DQLPiFLYEYyO JHQH Ui VWD R |DWNHAAL|QE
NpSHNHW (JHNUH D] LG SLOODQDWRNUD D FVLJDiIWPpU pV D
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iWNDSFVROiVL WpUIRJDWRNDW LOOHWYH D] DGRWW LG S
VILPXOiOW Q\RPiVJ|JUEpNE O OLQHiULVY LQWHUSROIFLYYDO
(Rugge PV D PD[LPiOLYpR\RPiVW

$ | EE SUREOpPD D] iOWDODP KDV]QiOW NLW|OWpVL V]L
DXWRPDWLNXVDQ OHJiUWD D NLW|OWpVL 1i]LWWU IIRB DQMD WDi
(Fil Voo HOpUWHR®Y (PLDWW QHP WXGWDP D W~OW|OWpV KI
YDOyV IU[FFV|QWpVL NtVPUOHWHNEHQ OLYHO D] DGRWW N
95% RV NLW|OW|WWVpJ [|[O|WW YHV]L pAV DN DUDRRPHFEH D NI
tJ\HWJHNQHN D MHOOHP] NQHN D KDWiVD D] HJ\HV Mdd-PXOiC
46 pN PHODERNQP®W RIDPDJIJRULWPXV QHP WDQXOMDaPHJ K
NLW|OW |WW YV ézelniv BQUDMRIP KIWAD VDi VB8 JEN iR] X JODWHWPpNH N
W|EEVpPJPEHQ D EHIOOtWiVKR] V]eN \egrass3abBLNEDXQV RN E\E] ifPLIDQ

ELJRQ\RV HVHWHNEHQ SHGLJ W|EE PLQW YROW $ OH
UHQGHONH] ODE/NODIPpNIWRBWSW A$” WtSXV~ JIWWDO UHQGHO

a) b)

58 iEUD $ KDWiURQ W~OPXWDWy DNFLYN E*QWHWpPVpQHN KDWiVD I
DONDOPDDYVIXQNVQWDR XDINKPXOiOW YDOyYV]tQ&VpJ J|UEpN

E EHiIOOtWiVL FLNOXVRN V]iPD KiURPIYSOD WiHQER/PNHN]JLQW H

$KKR] KRJ\ D MHOHQVpPJHW NLNV]|&OMAP PMDYL]OUBIIT
KRJ\ PLO\HQ PyGRQ DONDOPD]]D D URVV]DEE HVHWHNEHQ
nyert a prioriwW XGiVW HJHNQpO D WHUPpNHNQpPO $ 3/$ ODSND H
HVHW OB¥&IEWYQD]DMYB OiWV]LN KRJ\ D] DOJRULWPXV D Fj
PHOOHWW PDMG D VDURN N|UQ\pNpQ YpJH] V]iPRV OpSpVV
PHUW D] DOJRULWPXV D YL]VJIODWL WDUWRPIQ\UD PHU O}
HORUGXOKDW D] KRJ\' D VDURNED EHUDJDG I EEDODR U UWR K
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YpJH]QH QHP MiU YiOWR]iV®De\ I(QpMND [E] Q & HRAULWWWP XOHID Wt Y
YHJHWWHP EH DPL DNNRU OpS pOHWEH KD D] DOJRULWPXV Y
D YL]VJIiODWL WDUWRPIQ\EyO OLYHO D VDUNRN N|JHOpPEHQ RC
PLQGNpW EWO\WRIWDW N NLIHOH YH]HW D WDUWRPIQ\EyO W|
NRPSRQH @xtkberazlsetkEHQ D E*QWHWpV GXSO0iQ V]iPtWyGLN

a) b)

50 iEUD $ 3/$ ODSND EHiOOtWiV NHUHVpVH D YDOyV IU|FFV|QWpVL iO
HO WDQXOiV XWiQ D HUHGHWL EHIiOOtWiVRNNDO E KDWIiIURQ W~OP.
(]]JHO D PyGV]JHUUHO WHQ@MpBDPP Y\D\EJHHWDOiIiO RGD D] DO.
OHJURVV]DEE HVHWEHQ 58MER OF p OW PDUQLRP DQ\PRIJRULWP XV H.
SUYEIiO D YL]VJIODWL WDUWRPIQ\ KDWiUD IHOp YH]HW DNFL
50 iEUIQ DKRO XJ\DQD]RQ UDQGRP V]iP JHQHUIWRU NH]G pUWr
DIiEUD pV DQQDN DONDOPD]iVIYDO E IiEUD HOWPpPU FLNOXV)
THUPpVI]HWHVHQ HQQHN D PYGV]J]HUQHN LV PHJYDQ D KiV
IHGpOWHUPpPN HEDLEUBDYV HRWBIENRU D] iOWDODP KDWiU FV~V]iVN
N*O|Q|VHQ KDV]QRV WXG OHQQL $ KDWiUQiO D FV~V]iV DNNRI
D OpSpVYHNWRU GH QHP PHU OHJHVHQ DUV QN D RXDON ]BH
le az algoritmus FVXSiQ tFrMDANHOYLN D KDWIiIiURQ NtYDDONBOPDQINDS$ E
VR UWMH U P p Viyehvdderekligr-V DN D] HI\LN WHFKQROyYyJLDL YIOWR]WD
DJRQEDQ H] LV HOHJHQG OHKHW DKKR] KRJ\ HI]W D MHOHQVp
hogy a60.aiEUIQ D MREE ROGDOL KDWiURQ YDOyYy FV~YAV N|YHWN
FPOED PLYHO D] RB&ibénHam 1D @il tarh® E « Q WeB W ilevM/D
DNNRU D] DOJRULWPXV LQNIEE DADCWDHRW W iNBRBHDE ED NN+ OHY P
HVHWEHQ VRNODI) WRWILEPEXBMDHUMVpY (] D ESQWHWpPV WHKiW
D KHO\|JHWHNEHQ DPLNRU D NHUHVpVL WDUWRPIQ\ KDWiUi
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WDUWRPHEQPO D IHGpPOWHUPPNHNQPO D KDWiUPHQWL E«Q
esetbenO i W KOB,YWyR Y YDOYV]tQ&V pJ p FDQWKD V RAPDEBERDYD VW WD UW
DQpONUERL iIEUD $ OHJURVV]DEE HVHWEHQ DKRO D OHJ
DJRQEDQ D] XWyWDQXOiV DNiU FLNOXVVDO LV U|YLGH
PYyGV]HUUHO

a) b)

60 iEUD $] $%6 |H Ghi@un HNUHRPHNY pVH D YDOyYV IU|FFV|QWpVL iOODSR
V]iUPD]y D SULRDL HAHGMWROEHIiOOtWiVRNNDO pV D IDOQiO FV~V
E KDWiURQ W~OPXWDWy DNFLYN EcQWHWpPVH HVHW|

a) b)

61 IEUD $ KDWiURQ W~OPXWDWy DNFLYN EQWHWpVpQHN KDWiVD I
DONDOPD]iViQiO D] XWyWDQXOiVUD D D NXPXOiOW YDOyV]

E EHIOOtWiVL FLNOXVRN V]iPD KiURP YDOyYV]tQ&VpJL VILQW H
gVV]HVVpPJIJPEHQ D]RQEDQ OiW®ED W1l DEF UHhddyCGRPzelQd HN E (
KDWIiUPHQWL E QWHWpPYV DONDOPD]iVIYDO MHOHBZW V M
s]iPVIHU&VtWYH D O Hel:laRPRE] DE F\iH WHRWHAN 47D DN BN $ HY Bl SNpi@Y
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HVHW2BEHQA% WtSXV~ JiIWWDO UHQ G H BN\chIuss@k@\v@debN HVHW pE
NHUHVp \elen@p B pM\8 E H AOIGIHAMIDU PpN Qp O H KD \KR Q (RYEBR O W

IHGPOWHBPRNQDPB/$ IHGpAWHNPXNYP® NHYHVHEE BHiOOtWiV!
OHJODVVDEE XWgWBD@-0D D] $%BiQDSND HVHWpPEHQ MiUW D E+Q
DJW MHOHQWHWWH KRJ\ KHO\HWW FLNOXV DODWW WXGW
D JpSHW (EE O N|XkbWNWILWDKRRPIQ\ KDWiUiQiO DONDOPD]R
OHKHW KD D NLW|OWpV V]LPXOiFLy VRUIQ D W~OW|OWpV

algoritmusnak.

8WYyQ\RPiVL Ii]JLV VILPXOiFLYMIiEyO V]iUPD]y D SULRUL WXGiV I

$] XWyQ\RPiVL Ii]LV HOHP]pVpKH] FVDN NLW|OWpVL pV XWy
IXWWDWWDP PDMG D V]LPXOiFLYNEyO V]iUPD]y WHUPpPNW
HOHP]pVHLPKH] $ YL]VJIODWDLPKR] D NLW|OWpV V]LPXOiFLYy!
alJRULWPXV D QXPHULNXV V]LPXOiFLYyV DGDWRNRQ HOYpJH]WH
WXGiVVDO D YDOyV IU|JFFV|QWpVL NtVPUOHWHN DGDWDLQ XWy\

$] XWyQ\RPiVL DGDWRN DONDOPD]iViQiO QpPLOHJ KDVRQ(
NLW|OWpPVL V]LPXQ@ifZlyWDREXWAENQVODGDWRN EL]JRQ\RV HVH\
HOWpPpUWHN D YDOyV | Eirfak\J QK @IWH\WED@ DN WP XOiFLYEYO |
iOODSRMPWWDUWDOPD]WD D FpOXO NLWE&]|WW W|PHJIpUWpPNHW
YROWDN KLi@SRWBWHOIMENOHW (QQHN D SUREOpPPIQDN IHOW
D VILPXOiFLYN SRQWDWODQRN YROWDN PLYHO D K&WpVL |
VIHUV]iP JHRPHW U Liemp/dit B R Q %RY DQ Hendllditeredi@tyobnan is a
KLED KRJ\ D] DGRWW DODSDQ\DJRN PRGHOOMHL QHP NHOO
YLVHONHGPWW 3/$ HVHWpPEHQ QHP LV YROW D YDOyV DODSDQ

OLYHO D NRUIEEL HUHGPpQ\bban Gz ek, DadalgofiOsw KR J\
HO WDQXOiV VRUIQ QHP WXG M Ip ¥k NY]PYHHUMILHE) HF jk€oMpDAU W R P i G
az algoritmusX WyWD QXOiVD OHODVVXOKDW (PLDWW QHP PHJOHS
tanulva, aY DOyV D G DW R N RtQ i WKDAO/W DILBEDGNOY » 0620l EO DV VEE O
HJ\HG+OL NLYpPWHO D A%  JiWWDO UHQGHONH] ODSND HVHWF
D YL]VJiIiODWL IWg¢BH] PP NIOHMWNH@DODP VOMWOHY YROW DKKR] |
EHOHWDOiIOMR@ BK BJHIR WXVGRO/ iWXJUDQL
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a) b)

62 IEUD IO WDQXOiPyGFROPUIWPND N KDWLYX @ FAYSNDGDWRNEYO V]
SULRUL WXGiIVIDORDOPDNNPXO0iOW YDOYV]tQ&VpJ J|UEpN
E EHiOOtWiVL FLNOXVRN V]iPD KiURP YDOyYV]tQ&VpJL V]L

63 IEUD 50 WDQXOiPlGROPNVIWPAD N K VWi PODFILHYEpMDGDWRNEYO V]I
SULRUL WXGiV DRMIDNRBX®DOW YDOyYV]tQ&VpJL JJUEpNNHO V]H

$KKR] KRJ\ D WDQXOiVW IHOJ\RUVtWYDPWD §BLAEKNQIF Ly
NLW&Y|\WMIBIKARO HUUH V]esNYV Py /RO WarR OWD PR CDadatsgV
tartalmazott, valaminDPLQpO D FpOWDUWRPIQ\ PHOOHWWL DJJUHJI
By az algoritmu® DN Y D Q OrHagtanMniy ipadid mit kell tennie, resetlegi WXJRUMD LC
FPOWDUWRPIQ\\az X\W WDYHAPRMEF RQ IR IU|FFV|QW B\DENVY R Q!
D] HUHGHW LaFadMmus DHUMBODYV N|YHWHOPpQ\HKN GHIN GHIW ILH -
PYGRVIWRWI\ MpiEREQMNOiIWKDWYN YDODPLQW D PyGRVtW
iOOD S Renivédb0 HIRY. PH O O p N BI@ViBHK®@ Wy N
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12 WIiEOi]DW $] HUHGHWL pV PyGRVtWRWW WHUPpN W|PHJ FpORN D] HJ

7HUPpPN (UHGHWL Flpgd W OyGRVtWRWW &
IDSND PP A$”’ 7,98 ¢ 799
IDSND PP A$’ 9,53 ¢ 8,9¢g
/IDSND PP A%’ 7,98 ¢ 7,850
JHGpO 3/$% 10,9¢ 10,3 g

Az62 p83. iEUIQ OiKMKIDIVDY HVHWHN HJ\ UpV]pEHQ H]]JHO D] HJ\
D JpSEHIOOtWiV MHOHQW VH@yYy® QI\BWRXYWW SHPEERED D 3G3H YL
DPLNRU DQQDN HOOHQpPUHSRKR AS$JI\R WWKIDAV UH VG AHY $%6 p
H] D MDYXOiV PpJ QHP IHOWpWOHQ HOHJHQG

Az $%6 ODBMHWPEHQ D] XWyWDQXOiV PHJYL]VJiOiViQiO OiW
DONDOPD]iVD WWHHWQEROYJLIEYO HUHG |DM N|YHWNH]JWpPEHQ
FPOWDUWRPIQ\W pV D] XWiQD N|YHWNH] WDUWRPIQ\W LV |
HO WDQN@VEREBUHWOHQ WWH UHdipeiaatt tdifedeandt GDPL Q|YHOWH D
EHIiOOtWiVL FLNOXVRN NDiPias Agdkiprald\WV H@RM H V M POV pQW p V L
mechanizmust alkalmaztaam iSPHUHWOHQ iOODSRWRNUVHBELEHHOOtWIiVL C
YROW VDINWBYyWD QBIRIMENRUIQ

A3/$ ODHMNWPQ D SUREOp®ENRHEEDRUEPQUWHWHWW MH
KRJ\ D 3/$ ODSNiIN DGDWDLQIO D FpOWDUVERRI Q\] LHHQ/G NtY}y O
N|QQ\HQ atugvaxi@aa@oritmus® pJ DNNRU LV KD D N|(PpUWhHY QWOLV P |
HO WOHQ®ONRUIEEDQ HWR R UMNGH WIH WAB U VelkakPriatany Vagyis\ezp V W
eredeti + FPOIOODSRW DJJUHJIFQLWEBDQ\ HHWOW pFV DW|PHJIJHNHW
KDVRQOYNPQRWDWBXF pORB® OpNOHW (PHOOHWW D NHVNHQ\
IHOW|OWpVL PHFKDQL]IRRYWHLWKDRNRIPRDRDVRQOY SUREODPpF
ODSNINQIiO $] HUHGPpQ\HINHE GO DO PV RG iIKRD\O MHOHQW VHQ
DOJRULWPXV BONMGEOEPWRMDQAY UHODWLtLY URVV] WHOMHVtWI
W|EELKH] NpSHVW PHUW HQQ\LUH NHVNHQ\ FpO HVHWpPQ N|Q
iIWXJRUMD D FpOWDUWRPIQ\W D WHFKQROYJLIEyO HUHG YpOF
esetben43ciklusr¥ DQ V] NVpJ KRJ\ D Fp GaDalgdvtes, @\ atlatekdIW D O i
EDQ PiU FLNOXV LV HOHJHQG HKKH]

$] HUHGPpQ\HNE O WHKiIW PHJIOODStWKDWyY KRJ\ V]JLPXOi
V]IDEiIO\R]iViUD LV DONDOPD]KDWYN D]J]RQEDQ D QXPHULNX\
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V]*NVpJ HVHWpPQ D FpOMRFPYBRWHI WDQXEBIO/OVRUIQ D] DO
OHKHW VpJH D FpOWDUWRPIQ\ N|UQ\H]JHWpW LV IHOIHG
NRUIEELDNED Q \O N R PW W OHKGW D IHOW[OWpVL PHFKDQL]
VI&NtWpVpPQHN DODNHD@PDREWQDD]W VHMMHNRPIR\ @D V]
WHFKQROYJLDLIDBWIXNDEDQ OHV]

a) b)

64 iEUD $ VILPXOiFLYV DGDWRNEYO YD ®P MBEW DJOAW i \J iWDWX QY iV B C
D $%6 pV E 3/$ ODSNiN HVHWpPEHQ

44. OyGV]HU YDOLGIOiIiVD RQOLQH JpSEHIOOtWiVVD!

$] HO ] IHMH]JHWHNEHQ LVPHUWHWWHP KRJ\ D] iOWDC
DPHO\ DODSMD HJ\ PHJHU VtWpVHV WDQXOiVL DOJRUL\
JPSEHIOOtWiVUD (JHNKH] D PpUpVHNKH] pWD Oy HMH BF\P|
VILPXOiFYpNBWHP PDMG D PpUW DGDWRNDW KDV]QiOW
DOJRULWPXVQDN PHQQ\LVYIDJFFPVMNYGBSH G LWDQXD BV]ls NO/pS i
DKKR] KRJ\ RSWLPIiOLV WHUPpNHW J\iUWVR @ DQXRPWIO HV
VILPXOiOWDP PLYHO D] DOJRULWPXV G|QWpVKR]iVD HJ\
DODSMIJWRFKDV]WLNXV tJ\ NLDODNXOKDW QD NE2¢ed @30kV O H Q «
XWyWDQXO0OiV HVHW V]DORW® DOV Y KIRIMWIRE@WY |[VV]HVVpJ
WHOMHVtWPpPQQ\HO EtU D] DGRWW DGDWVRURN SDUDPpW

$] iOWDODP MDYDVROW PyGV]HU OpQ\HJH KRJ\ N+O|
V]iUPD]y W XG i¥aNaz KaDOFffQuBA/ tNMRUIEELDNEDQ LVPHUWHWWHP
PPUHW& HOKHO\H]NHGpV& DGDWVRURNEYO D]JRQRV WHL
DODSDQ\DJ~ WHUPpPNHNE O V]iUPD]y DGDWVRURN DONDOPLE
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DONDOPD]KDWyY H] D PyGV]HU D V]LPXOiOW JpSEHIiOOtWiVL
KDWpNRQ\ViJiw EL]JRQ\tWVDP ODERUDWYULXPL N|UsOPpQ\HN
IHMOHV]WHWW PyGV]HUW YDOyYV IU|FFV|QWpVL N|UQ\H]HWEH
DOJRULWPXV iOWDO DMiQORWWDPWE R BV PO XRCBOGUGDR Wi O]W RiJO\L
VRUIQ PpUW(PHOND W RRINNRWQIiIODWRN DXWRPDWL]iOW PpUpV pV V]F
LG LIpQIBWMHNHW FVDN HJ\V]HU Y pJ HpétekiRni\® WD JODIG RW W GAHIQD |
egy HJ\ PpUpVL VRUR]DW D] DOJRULWPXV VIWRFKDV]JWLNXV P&N
D PyGVIHUUH $]RQEDQ KD D] RIIOLQH DGDWRNEYO V]iUPD]y H
PpUpVHN HUHGPpPQ\HL ~J\ D] D OilRKWDLIYP XWH GiizbhyGpAPmH@AN W Y
PpUWpINJIDHROKDWMiN

gVV]HVHQ NtVpUOHW VRUR]DWRW YpJH]WHP D NLW|OW
DPHO\HNDVIRYFGV | QW pV LDE Ii@IR WL WHPK VL © D H BVFYHVBIJUH® W D Q X C
KDV]QiOW DGDWRIRUO RJUDVOULRUL WXGiV V]iUPDV&tWW D] RQ
YIiOWRJWDWYD $] HJ\HV NtV ppaO MWERh] 6 DAKISBMWE .U L
XWyQ\RPiV EHiOOtWiVL NtVPpUOHWHNHW PLQGLJ D]JRNNDO D]
DPLNHW D NLW|OWpV EHiOOtWiVQiO PHIJKDWiUR]JRWW D] DOJR!
SUyEDW HW\WW H NBSBIWN52v86.0PIHO O p NOHW HN $§ DHUOWD KR D RIPNN tV p U O
HVHWPEHQ D] HO W IPQ X846 W HIE ;NGRW HEUEPDD® DGDWDLQ YpJH]WH|
IU|FFV|QWpVHN-EFOUIQi WW RBW&DP IHGpPOWHUPpPpNHNHW DPLNNF
KRJ\ HOWpU N|UQ\H]HWL N|UsOPP@WHN D ONDHORALDH RBVR O y\WLDDQL
EHiOOWY RN OVHHIWPRUPY NpSHY D] DOJRULWPXV EHiOOtWDQL

*PSEHIOOtWiVL NpSHVVpJ YDOLGIOIiIVD

$] HOV YDOLGIFMiVaZatgopt SO MRO PONDOPD]RWWiVBIRKY DNFL
LWW PLQGHQ EHIiOOtWiV D]RQRV YROX\E D] HO|WDOKGIWLYRBIW
mivel az HO WDQXOiVL DGDWRN@W\iUWRSWAELDRY PtJ D] RQOLQH
NtVPUOHWHW -pQ MEEBHXQVD] HVHWEHQ D] DOJRULWPXVQDN D
IUJFFV|QWpVL FLNOXVUD YROW V]*NVpJH D] XWgkusRPiV EHIiO
kellett(65. iEUD

$ PIVRGLN NtV)AAHYWNNDO LOOHWYH KHQJHU & pVL JyQiN
HO WDQXOiVQiO KDV]QOOWXRHAWSHVWI\ RYHBPYWBVPNQRHOWGDH I
LOOHWYH FV|INNHQWYH D YLVINR]JLWIiVIW OLYHO H]JJHO D
PHIJYIOWR]KDW RWWN UH]WEPRW DNFDyN DONDOPD,h&Wwz2dIQ JHG p O\ F
J\RUVtWVDP D JpSEHIOOtWiVL OpSpVHNHW (QQHN N|YHWNEF
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IUIFFV|QWpVL FLNOXV KRJ\ D NLW|OWpVL I[i]JLVW EHiOOtW)
V]*NWBJEUD (] XWYEEBWQYROW LO\HQ VRN FLNOXV PHUW D
PRKy DNFLYW KDMWRWW YpJUH D] DOJRULWPXV DPLYHO N
DPLQpPO D] XWyQ\RPiV Q]YHOpVH QHP YROW MHOHQW V KD\

$ KDUPDGLN N3VPUONWNDR @V KHQJHU K PpUVPNOHWHNH
PUWPNHNUH SONYRWMNiIOiVL SDUDPpWHUHNIW O/ QWR HAI
NtPpOHWHVHEE OHJ\HQ H].DB WWR BPW|@RR PIKW\DBED baBay] H P
YDODPLQW D FVLJD NHU*OHWL VHEHVVpPpJpW LV OHFV|NNHC

P SHUF $] HOWpU DGDJROiV N|[YHWNH]JWpEHQ D] |[POF
YLVINRIVMWIQWpPQ HOWpUW D] HO WDBROHG YVRWH W E B YDW RK:
DONDOPMPBVIEWIQ OiWKDWY KRJ\ D NLW|OWpV EHiOOtWiViK
EHIiOOtWiViKR] VENOXNUD YROW

$] HOV KiURP NtVpUOHW HUHGiR@@1idiejdEhRin@yddt YR O
VILPXOiOW JpSEHIOOtWiVRNQIiO D NLW|OWpVL ,fhdgyDez XWy Q
iOWDODP DONDOPDDRB\RWWP WEWUIPYNHBYVHWPQ NRUIEEDQ J
WHFKQRO/NBIDO\H]IHWL YIiOWR]yN HVHWpPQ D JpSEHIiOOtWiV

a) b)

65 iIEUD $] HOV KiURP RQOLQH NtVPpUOHW HUHGPpPQ\HL D D NLW|O
$%6 IHGpO WHUPpNUH EHIOOtWiV $%6 IHGpOWHUPpPNE O V]iUEF

$ QHJI\HG LNV t /HOHMEH @ BRX &iVV ] Q i O WnnGastabaRKa D |
WHUPWNWIVIEYyO V]iREDRWAN | 6B FHPAH @ WEHMBS-EHG LINi UWR W W
|IHGpOWketUPBmelett D IHGPpOWHUPpNHNHW HJ\ $UEXUJ $00
IUIFFV|QW JpSSHO J\iUWRWWDP PtJ D] HO WDQXOiVKR] ¥
$OOURXQGHU & WtSXV~ JESSRO\DKQFNW|CPPNVMRIFPELQiFLY
RQOLQH EHiOOtWiV VRUIQ DPLW D NRUIEELDRNGEMNMGMKHP HO|
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D NLW|OWpV EHIOOtWIiViKR] PtJ D] XWyQ\RPiV EHIiOOtWIiViKI
PRKy DNFLyN DOKsB OPWDDiViQyIDN OiWKDWy KRJ\ HOWpU WHUP
VIDEIO\R]JIVDQQORDLWPXV D FLNOXVEDQ NLFVLW iW LV XJUF
NIQQ\HQ YLVV]IDWDOIOW

$] IW|GLN NtVo) DDH@WpO DODSDQ\WDWYDi WD) W DAWMKDPV X J
az HO WDQXBSEQDO J\iUWBWOWHEGPIPWND LW KDV]QIiOWDP D] D S
HO iOO0OtWiViKkRJO I DJp S PR EO O t Wi U @i BM/G\p[DRAkEX UBbpd¥ a
NtVPUOHWEHQ D|VN H\R OIHKPXWP HM NP WID DPL D] HUHGPPp(
Oiwvaga NEUD $ NLW|OWpVQpPO MyO OiIWKDWy D] HEE O N|YH
DONDORPPDO LV D] DOJRULWPXV QHP RSWLPIOLVDQ YIOWR]W
FLNOXV PHJWDOIiGEMIDODtWHIINRPBLQIFLYW $] XWyQ\RPiVQif
VIXERSWLPIiOLV G|QWpVKR]iV | OHJ D] HOV KiURP FLNOXVEI
MHOHQW VHQ XJ\DQLV FVDN D] XWyQ\RPiV LGHMpW YiOWR]\
QDJ\ViXdarmarad%iU D FpOpUWPpPN N|JHOpEHQ NHUHVJIpO D FLNC
D FLNOXVEDQ pUL HO

$ KDWRGLN YDOLGVELPYW WMV OiIDWEFOPHJI KRJ\ HJ\ PiVLN
(PLA) V]iUPD]y D SUHRHWMWX&DNRQOY DOJRULWPXV EHIiOOtWIiVF
PHQQ\LEHQ YIiOWR]LN D] DOJRULWPXV WHOMHVtWPpPpQ\H $ N
FLNOXVUD YROW V]eNVpJH DPJHDWDR UQMWPF XI¥ QNDUNL WHRILWX PR N Q
EHIOOtWiVRNDW D]JRQEDQ D] XWyQ\RPiV6&EHEOOtWS$Y @ @ \pHUHW
UpV]EHQ DEEYyO DGYGLN KRJ\ I[HOWpWHBIH] WHW DH @ HDU B 3 NV MU |
YDULDQFLD MHOHZDW HRMH@Qp QWAWEEXVEDQ OiIWKDWYyYy NLV NLXJU
pV D] XWyQ\RPiVL EGUUHQ ®PWHD FLNOXVEDQ OiIWKDWYy FpO
EHIOOtWiIFBYN pPVYROW (PHOOHWW OiIWKDWy D FLNOXYVED
ciklusban alkalmaz&vW EHIiOOtWiVRNQIiO W|UWpQW
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a) b)

66 iEUD $ PiIVRGLN KiURP RQOLQH NtVpUOHW HUHGPpPQ\HL D D I
EHIOOtWiViWHUPQPWPHRPHWULIEYO YDJ\ DODSDQ\DJEyO V]iUPD]y

$ KHWHGLN YDOLGMWLYXJNQpBWAWEEBQIJI\iIUWRWWkK IHGpO
DGDWVRUIEyO HO iOOtWRWW 3D |BG bR WLH WP khiitit & WBAVQVORN
HVHWPQ FRBEWIINBLYN DO NIMAHN iKDWDI® B7MEO i Q i WK DIWQ/L I
NLW|OWpVL IV]RMI® HIiiQOR WDW D] XWyQ\RI®ipedig 1Dlckusral iO OtV
YROW V]eNVpJ

$ Q\ROFDGLNSNtOpQOHW D] YROMOKMRW IDNWRULIOLV
WDQXOWiViw PXWDVVDP EH D] RQORRXEHQJpSIEM G /W i VHIE P
2x2-HV NtVpUOMWWHU VIDBVEWRWL W X G iV W akddlingQiplsVE Bl PO QKtR\JI\
VRPRE O IHGpOWHUPpAGHANBHWIIWHEKWWHNKRI\ D NLW|OWpVW
FLNOXV DODWW WXGMD tBW\DOIN. D(] HIR PHYONKE ENIODQLV
HO iIOOtWKDWy 500 BS8RWNpHWIWREIAWINHY VHEHVVpPJHNQ
WHUpUH GH FVDN QDJ\RQ NHYpV LQIRUPiFLY YDQ EHQQH
D] DOJRULWPXV D FpPOWDUWRPIQ\ I|O|]WW 3$] XWyQ\RPiV EFt
(9 ciklus), mivelvan k&®© O LQIRUPiIFLY D FpOIiOODSRWUyYO pV D N|UQ
QHP LJD]iQ KDVRQOtW D WHOMHY DGDWVRURY iOODSRWW(¢

$ NLOHQFHGLNINaV pULPRXKHOWELyE y OV Jkdl iBy2ReztéhCGABSER O
IHGpPpOWHUPpNHNHRKYNPDXEMWHNOD Q BeDa®&PIiV¥IiDOYDOyY .E-QWH
(]W D J\iUWiVW D]JRQEDQ BbGIiEHWO WWLOYHOO O{WIRONWDPW P X\
EHVIRUXOW D YL]VJIODWL WDUWRPIQ\ VDUNIED pV D NRUIE
UHQGNtY«O VRN IU|FFV|QWpVL FLNOXVW N|YHW HQ WXGQTI
HQQpO D NtVpUOWHWEHPp@O XWWYQURPQHP LV WHWWHP NtVpUC
NLW|OWpVL EHIiOOtWiV DPLQpO D WHUPpN QHP OHWW YRO
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$ WLJHGLN NMMp UHQpIUWQ pEHY H]JHW W H P KD WD O P RIQDIMALP K YE@WOH \
XJ\DQ H]JHNHQ D] DGDWVRURNRQ DPLYHO EiU PHJLQW HOp!
algoritmus (14 FLNOXGRMNEQiIQG GH RQ Q DI FpL.O/W PDMMRPI@WE D FL
$] XWyQ\RPiV EHiOOtWiViKR] H]JHO V]HPEHQ D J\RUVDQ YpJE
FPOWDUWRPiIQ\ pV NJUQ\H]JHWH D V]LPXOiFLYEyO MyO LVPHUW

$] XWROVy N/ pUSBY VIHPOPOWHWL KRJ\ D] HOHP]pV
PYGRVtWiVRNNDO L ®Q HOWYBIODNi QIONWRWNNDW PyGV]HU WpQ\OHJ
KRJ\ D IU[FFV|QW JpS NLW|OWDpVLEIpMNR QURY Q PRRIDMNEHY i W
DODSDQPMIEY®pNE O NtVpUO HWdhtatlay E ]Q PYXDOJIF H WEWOOHJU P D]y
D SULRUL WXGiVVDO EHiOOtWVD

a) b)

67 IEUD 2QOLQUHOHWHN HUHGPpQ\HL D D NLW|OWpVL E D] XWyQ\R
HOWpU DODSDQ\DJEyO NtVpUOHWWHUYE O pV V]LPXOiFLYyV DGDWRN

JRO\DPDW V]DEiO\R]iVL NpSHVVpJ YDOLGiOiVD

$KKR] KRJ\ D] DOJRULWPXV IRO\DPDWV]DEiO\R]iVL NpSHV\
pV D WL]JHGLN NtVpUOHW IRO\WDWiVDNpQW D WHFKQROYy
PHJYIOWR]JWDWiViYDO [DYDUW YLWWHP EH D U HpQGVIHOBNHH (]W
D FpOWYO YDOy HOWpUpVW IRO\WDWWD D JpSEHIOOtWiVL IRO

$ WL]JHGLN M9)pL OHWWPON N|YHW HQ KiURP DONDORPPDO
rendszerbe(]JHO WXGWDP V]HPOpOWHWQL KRJ\ D] DOJRULWPXV
HO Q\HL pV KiWUIQ\DL YDQQDN OLXWip SH \D\OplIRpWW & PPR\Q 1 WRI
XWyYQ\RPiVL Ii]JLV NH]GHWL JpiSAEMDS 6 WRIVIiVL NV ¥ HVR HDQV FOW pV I
VHEHVVpJHW P HBGirHaN iRk DO Snal). Emiatt D WHUPpN W|PHJH NLW
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FPOpUWSHANIEWOD DPLW D] DOJRULWPXV D] XWyQ\RPiVL SDL
ciklus alatt (16.FLNOXVUD YLVV]D LV KRJRWW D] HO tUW WDUWRHF
(JW N|YHDWWHBRHJ FpOpUWpN p \(VO,¥oigamal RIfalanyy akhDriatPdz J
DOJRULWPXV PHJLQW D]W WDSDV]WDOWD KRJ\ NLWpUW L
FLNOXV NHOOHWW KR]]i KRJ\ RO\DQ EHiOOtWiV NRPELC

YLVV]DWDOIiO

$ NJYHWNH] OpSp\OVEROWTHI DQWPRSGIMMPID p W p Rp WO X V |
,WW D] D MHOHQVpJ IRUGXOW HO KRJ\ D] DGRWW iWN
EHIiOOtWiVQiO D] DOJRULWPXV D OHJNLVHEE OpSpVpYHO VI
DPHQQ\LEHQ OHFV|NNHQWBWWHO DPNMWRQ\BPVWHW PPN NLW|O
D FPOWDUWRPiIQ\ DODWWL W|PHJ& OHWW $PHQQ\LEHQ H]
pUWPNUH ~J\ SHGLJ W-EOW [@HWP| W Wi @\RW W VDt W HHUR pRWV ] FL O C
D FpPOWDUWRPIQ\ 68|&IEWHIHWPEHDQOHI H] DHPUW P HUWS XOO
iWNDSFVROiIVW PiU HJ\ NRUIEEL OpSpVEHQ PHJYIiOWR]JWDW
DPLW HUHGHWLOHJ EHIOOtWRWW O0pJLV HO IRUGXOKDW L¢
D UHQGV]HUEH H]pUW pUGHPHWONRI® BDNVJQ iDL NPPHQ B
RQOLQH PRQLWRUR]iIVUD DONDOPD]QL KRJ\KD LO\HQ RV]F

$ VIDEIiO\R]iVL NpSHVVpJHW 33 DODSDQ\DJ HVHARpQ LV
IRO\WDWiViEDD] |[ROM EGEOWNIEEDDSRWiIiW LOOHWYHMDXWRDSF
KRJ\ D] DOJRULWPXV PHIJWDOIOW-DpY KidQ JHHIK @ pW-R/IRNNIDHMW
Q|YHOWHP D FVLJD DGDJROiIVD W RHQF N HW } CEFW B WIVEDIR/
D WRUOYQ\RPUMMEDUUD FV|NNHQW HW VWM R D SYFDVORIDH IV Q WW p U
PHIJQ|YHOWWMB O cm>UH (QQHN WHEHWNMHIN|]YHWNH] FLNOX
W|PHJ pUWpPNH V]LQWPpQ M8 WiELWVD D HPIOMW|YHWRHQQ\E{® O X VI
D] DOJRULWPXVQDN KRJ\ RO\DQ EHIMEONVLYRRWER QJFH QW O
WXG J\iUwDQL
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a) b)
68 IEUD $ IHMOHV]WHWW PyGV]HU RQOLQH V]DEIO\R]iVD D 9 XWyQ\R
$] HUHGPPQ\HNE O My 0O @/iVKIDRNV Y DKRIARD] PYyGV]HU RQOLQF
is alkalmas lehet XJ\DQLV QHP D WHFKQROyJLDL SDUDPpPpWHUHN p
WHFKQRPlQ LVWIHMWO HP] Y pOMIRRNDWDSMiQ V]DEiO\R]
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5. gVV]HIRJODOIiV

$ GLVV]HUWIFLYPEDQ D IU|FFV|QWpVL WHFKQROyJLE
PUWHNH]pVHP HOHMpPQ LVPHUWHDMWH FKBJ\ U} % ALDRING LP H
JHRPHWULD YDODPLQW D] DODSDQ\DJ N|JWL NDSEXRODW
N|[YHW HQ D VIDNLURGDORP DODSMiQ [VV]HIJ\&MW|WWHP D
WHUPpPNPLQ VpJ V]DEiO\R]iVL HOMiUiIVRNDW D] DGRWW WH
DNWXiOLVDQ LV ]JDMOy LSDUL IRUUD GORP MRQWR VpI$X O FA
N[JWL NRPPXQLNiFLYMD D V]HQ]RVR Yt W\GDHNRNK CopGpDABHD €J
RSWLPDWIH{PUW QHP PHJOHS omiadV]DP RM NXWRIBNDI® [RJOL
IU|FFV|@W@WD YDOyYy WRYiEE I$H MROUHM WR X, ipHidtraistomnak
HJ\ YHOHMiUyMD KHRU\IFD tHveENYULKDWyDQ FV pohib® QL IR
PXQNDN|U|NEHQp SHRI®XWiIVQiO (]JpUW D GROJR]DWRPEDQ
WDQXOiVL DQPRKUQWIPEERM&XVGEWANWQLY H] D JpSL WDQXO
V]DEiO\R]iVL IHODGDWRNUD W|EE LSDURH® B bVOW W HtQ@ G IVOR
YpJH]WHP D IU|[FFV|[QWpVQpO D ON D CGHPVIHWR WNkakDbHABY VtW p
DODSMiQ HJ\pUWHOP& YROW KRJ\ V]eNVpJ YDQ HJ\ RO\L
IU|IFFV|QWpVL WHFKQROYJLIW DNiU FVINRUBHEBQVEH O\G!
DGDWRNDW PpUpVHNHW IHOKDV]QiOMD (]JpUW D KiWWpL
~J\QHYH]HWW LAVWHIONANY DOJRULWPXV DONDOPD]iVIYDO NL
IUIFFV|QWpVL WHFKYROW QD RNPNWING & g WiLEAD OSOUMROUQL HO |H
WXGiV DODSMiQ

$ GROJR]DWRP N|YHWNH] UpV]pEHQ LVPHUWHWWHP D
OpQ\HJH KRJ\ VIJHQJRURV NpSL LOOHWYH HJ\pE PYyGRQ P
MHOOHP] iOODSRWRW RSWLPDOL]iOMD (KKH] VPJHRRULINAY p
DODSDQ\DJ~ WHUPpPNHN IU|FFV|QWpPVPYHO LOOHWYH
IXWWDWiViYDO (JHQ PpUpVHN OpQ\HJH YROW KRJ\ HJ\ DG
D] iOWDODP NpW OpSpVE O HO WDQXOiVJpW XW]yAY DOQVKIDA V L |
EL]IRQ\tWVDP

$] HOHP]pV HOV OpS poWH NK/QWW DOErdnBIOWH GelPapahyag
NRPELQiIFLYNRQ LVPHUWHWWHP KRJ\ PHO\ SDUDPpWHUH
IHMOHV]WHWW PyGV]HU WHOMHVtWPpQ\pUH $ PpUpVHLPP
HO WDQXOiV VRUIQ J\&MW|WW D SULRIpIS WRE ND DOKND/OPNDR
EHIOOtWKDWy DNiU SiU FLNOXV DODWW LV DPHQQ\LEHQ
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NH]G SRQWUD YLVVEDIiODXWYW PQ & U] WR RY iDNE Hebrizat D
PYyGRVtWiVVDO HJHVH®HW®WMEWHNHNYDOJRULWPXV P&N|GpVpW
(]JW NJYHW HQ NLWpUWHP D] HO WDQXOiV VRUIQ IHOKDV]Q
NtVPUOHWWHUYHN HOHP]pVpUH LOOHWYH D PpUpVL SRQWRN
YL]VJiODSiBHDHP]pVHLPE O HJ\pUWHOP&HQ OiWV]RWW KRJ\
HVHWHNEHQ HJ\ DGRWW NtVpUOHWL SRQWV]iP I|[O[WW PiU QHF
D N[JWHV UpV]HN PRGHOOH]pVpPpQHN PyGV]HUH D | VBHHRO\iVRC
(KHO\HWW LQNIiEE D] D | EE Wp @\ K O tKvRID WDy NtlV]/UJ OCHDAVEL OW H
PYGRQ YDQ UHSUH]HQWiOYD D FPOWDUWRPIQ\ pV NJUQ\H]HWH
NHVNHQ\ HEEHQ D N|UQ\HJHWEHQ D OHKHWVpJHV DNFLYyNK
V]*NVpJHV FLNOXVRN V]iPDRQ\ D QDN \HOEMHD (HJHD WVDUWRP i (
HOpUKHW 8J\DQFVDN URQWKDWMD D] DOJRULWPXV P&N|Gp)
LOVHQ YLV]JRQW HUUH D] HO WDQXOiV FpPOWDUWRPIQ\IiEDQ ¢
IHONpPV]*OQLH
$ YLIVIIODWDLPEYO OiWKDWy YROW KRJ\ D PyGV]HUHPHW
DONDOPD]QL DNNRU LV DPLNRU D] HO WDQXOiVKR] YpJ]HWW
D YL]VJIOW WpUQHN DPHQQ\LEHQ D FpOiOOD\S KW\ NOUWD B THW
IHOW|OWpVL PHFKDQL]PXVQDN QHYH]HWW PyGV]HU DONDO
LQIRUPIFLYLW D KR]]iMXN WDUWR]y OHJN|JHOHEEL LVPHUW iO
OLYHO D] pUWHNH]pVHP HJ\LN FpOMD D] YROW KRJ\ HOW
WHUPpPNHNE O YDJ\ pSSHQ YpJHVHOHPHV V]LPXOiFLYEyO V]iU
WXGMDP D PYyGV]HUHPPHO D IU|FFV|QW JpSHW]EHPOYPERHD@®L H
HKKH] WDUWR]y NLpUW p BoH® XWHNAWYD PV PHRIW W WM BPW D Q X O iV
FPOWDUWRPiIQ\ FVI[NNHQWpPVpYHO FVI[NNHQWHQL OHKHW D JpS
XWyWDQXO$VPYRBPVEILPPHO LJD]JROWDP KRNR WO iRWRE]RW WH B G
JHRPHWULIEYO YDJ\ pSSHQ DODSDQ\DJEyO YDOy WDQXOiVU
NRUIEEL MEIOB®VNJIN WDQXOiVRN J\RUVDViJiW EHIRO\iVRO\
VILPXOiFLYV DGDWRNQiO EHPXWDWWDP KRJ\ D KDWiUPHQWL
WXGMD D IpBEHV@BItIWMIWHQ J\RUVtWDQL YDJ\ pSSHQ ODVVtWDQ
$ GLVV]JHUWIiIFLYP XWROVy UpV]pEHQ Wt] RQOLQH NtVpUO
PyGV]HU DONDOPD]iVIW D NLW|OWpVL pV XWyQ\RPiVL I[i]LV E|
PyGV]HUHP IRO\DPDWV]DEiO\R]y UHQGV]HUNp eWwket. BOy DONDO
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RQOLQH NtVpUOHWHN VRUIQ D] iOWDODP DONDOPD]RWW P
JpSHW EHiOOtWDQL PLQW D NRUIEEDQ LVPHUWHWHWW HO

$ PyGV]JHUHP WHKiW My DODSXO V]JROJiO HJ\ IU|FFV|Q
UHQGV]HUQHN $] iOWDODP IHM O H\NRWHW W RR R @\ HRJ] DAW D
WHUPpN MHOOHP] NUH D]JRN D NpV EELHNEHQ WRYJEE IH
KDV]QiODWiYDO DKRJ\ D]JW D NLW|OWpV EHIiOOtWiVQiO pQ

51.1. (UHGPpPQ\HN KDV]QRVXO0OiVD

OLYHO D QHJ\HGLN LSDUL IRUUDGDORP RRQULVIRNIEDIQ p(
a IU[FFV|QW JpSHN DXWRQYP V]DEiO\R]iViUD N+O|QE]|] V]t
QIYHNY YHY LNLH@pHINGOWNWYH D KXPiQ HU IRUUIVRN iWUH
W|UWpPQ YiOWR]JiIVRNNDO O%|SpOWDWXBMXXQNND HVDPWMBWL P\
NULWpPULXPRNRQ EHO+O D IU|FFV|QW JpS NLW|OWpVL pV XV
NHYpV NHYHV-HEEIWEGW QWpVL FLNPEMUDOBMDN DWNR]iV
DPHQQ\LEHQ D PyGV]HU DODSMiXO V]ROJiOy DOJRULWP X
NDSFVRODW IHQQiOO

$] iIOWDODP IHMOHV]WHWW PyGV]HU LSDUL N|UQ\H]HW
WHUPpPpNHNQpPO D IU|[FFV|QW JpS EHIOOtWiViUD XJ\DQLV
DODSDQ\DJ EHV]iOOtWyMD YiOWR]JWDW D UHFHSWSSHQQ |
PDJD D EHV]iOOtWyYDO V]&QLN PHJ D NDSFVRODW (PH
NJUQ\HJHWYpGHOPL pV JD]GDViJL LJpQ\HN PLDWW V]sNV
PyGRVtWiViUD DPHO\ HVHWHNEHQ D IU|FFV|QWplNdz SDUD
iOWDODP DONDOPD]RWW PyGat NMHIO@pP\IH F-L QKRG I D WBI R PW |
ILJJHOHPEH D] RSWLPXPNHUHVpV VRUIQ tJ\ DNiU HOWpU
DONDOPD]KDWY DPHQQ\LEHQ PDJD D NULWpPULXP MHOOHP

7RYIEEL OHKHW VpJ KRJ\ ~M WHUPpN WHUYH]pVHNRU
PHIJYDOYS RQRDDMWODQ NHYHYVpEEVSIIOBHPRHNMOWPWBOFE YN DG
HVHWOHJHVHQ D V]JHUV]iPSUYEiIW YpJ] PpUQ|N|N YDJ\ WH
YiOWR]iVW HOpUQL KRJ\ HJ\pE ERQ\ROXOWDEE IRQWRVDE
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5.1.2. 7p]LVHN

. 7p]LV

.LGROJR]WDP HJ\ RSWLPDOL]iOy IRO\DPDWV]DEiO\R]iVL Py
DODSDQ\DJ~ ODSNDV]HU& WHUPpPNHN HVHWpPQ D IU[FEV|QWp\
PD[LPiOLV Q\RPiV D IpV]HN NLW|OWpVL LG pKWyYWQHRPIYLU O
li]LVW SHGLJ D WHUPpN W|PHJ DODSMiQ NpSHV D] DGRWW MH
PUWPNUH EH iDO@ONMWMDI® LHJ\ iOW D O D PKRiNUS RGOt B \AapEAKkH O H N Y
Az algoritmusD WHFKQROyYJLDL YiOW RDy WDHIW Py X & WDMRYASRAVRW DQO D
iOODSRWDJJWGHMPLY pyV DKBPVY R PFDPBHWPGV]HU OpQ\HJIJH KRJ\
HO NtVPpUOHWL OGNV EbRWIDQRDIGIX @lgbritmus; az NpSHEV
IU|FFV|QW JpSHW HJ\ PiVLN, WHH © p\M DEHY{ O IR B QHYSVENRON H Y H V
ciklus alatt E Hi O O t\M\DyQ\LD @Y i@ WD QX OV Y RIURQ LOANRREN1Y.D O

EOOtWiVDLPDW KDW pf\Ww OHQRWO WRHOMpNHRPHWULD YDOD
alapanyag (ABSerluran GR35, PRTipplen H145F, PLA,QJHR +3 HVHWPQ LIJD]RC
$ PpUpVHLPKH] QpJ\ N O|QE|] IU]|FAMiQWIrdm8dd 270 MBI DOPD]WL
170, Arburg Allrounder 320C 40070, Arburg Allrounder 420C 100290, Arburg Allrounder
470A 100€290). OpUpVHLP VRpio® WDXGiV KDV]QNLMWOWWOMEEHIOOtWiV
iWO D JB5¢iRIGEsal PLQLPXP PD[LPXP kePedeBrédQROW V]« NVpJ D
WDQXOiVL HahMWMHBDQpOMNiOXWyQNR PIWHHKI MO tWiViKR208WODJRVD

ciklussal PLQLPXP PD[LPXP kevebeBUrdvR O WV\p}J» D WDQXOiVL HVI
99%-ban).
Elétanulis Tanulasi folyamat szimulalasa
(,A” termék) 2|
! Adat ! 3
! — 1 Eredmény
1 : - !
Kisérletterv Frécesontés 11 Offline Tagulo ———>{ A priori tudas
1 adatok algoritmus | |
1
i Adat lekérdezés ,
b e e e e e e e e e 1
Utétanulas
(BTemA | Aprioritdis kihaszndlisa i koryezetben____
i Gép]iaraméterek i Eredmény
! Tanuld valtoztatasa o, -
Ny algoritmus Frocesontés Il——’ ng)’gadha'to
,,B” termék

1
1
1 £ ]
H Termék mindség ellendrzés

69 IEUD $ NLGROJR]JRWW JpSEHIOOtWiVL PyGV]HU IRO\DPDW: E
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o ITPILV

.« O|QE|PDSNDV]H®K pWHD® PIkD BVBINdp W DQXOiVL IRO\DF
VILPXOiOiViYDO LOOHWY H]R@OW Q W WERJ pORMREI@® B dott E
RSWLPDOL]iOy IR OsDFRyIEW YH D EiHOQ RRiitikUE HIGdrthiys X Wy WD Q X O i\
VRUIQ MRERNFLYY2 B O WDQXOéyl~-MRDNH]GpVL PHFKDQL]P
HI\eWWHV P WEHRVHGFWDNNHQWKHWL D IU|FFV|QW JpS EHi
FLNOXVR.NgaZdi@iWRYIiEKERJ\ D JpSEHIiOOtWiV DNNRU D OHJJ\R
VRUIQ D] ~MUDNH]GpVL PHFKDQL]PXVW DONDORPPDO
XWyWDQXO0iV VRUIQ D P-RKy \DRRLWN P/]iPiWD] HJ\HM PRKYy
NXPXOiOW Y DIOY W iQ RNGH DA/

EOOtWiVDLPDW QpJ\ N*O|QE|] WHUPpN JHRPHWULD
Terluran GR35, PRTipplen H145F, PLA,QJHR +3 HVHWPpPQ LJDJ]ROWDP
QpJ\ N<O|QE|] U] Fakelm@AamifrBurgWAllrounder 270S 4070, Arburg
Allrounder 320C 40a.70, Arburg Allrounder 420C 106290, Arburg Allrounder 470A 1000
290). 0pUpVHLP NRW{QWpVL Ii]LV RSWLPDOL]iOiViKR] iWODJR)

PD[LPXP PHGLIQ voltNHW-WpB EERWHN Py G R tWDWQRMNON VIO H V
99% ED Q $] XWyQ\RPiVL li]JLV RSWLPDOL]iOiViIKR] iWODJR
PD[LPXP PHGIHQYHVHEEUH YROW V]«NVpJ D] DGRWW PyG
99% ban).
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vy IPILV

.*O|QE|DPSOADV]HU & NW plapdhpadk, valamint HOWpU NeNpWVOHWWHU
PRGHOOH]pVHN PKH&igdasitsdn, hogyaz iOWDODP NLGROJR]RWW RS
IRO\DPDWV]DEiIO\R]iVLDP$GVRWUWEW@GDY KDWpNRQ\ViJiW QHP
HO WDQXOiVQiO KDV]QiOW NtVpUOHWPNIQUR XPp QpVL \BRQRANER
HVHWHOQKHO\H]NHGpVH YDJ\ D N|]JWHV SRQWRN V42eP X0iOiViU
KDWiUR]]D PHaz, KRQHP NtVpUORWVYNUNE SRPWHOND H]pVpE O
V]IiUPD]WDWRWW HO WDQXOiVL iOODSRWWpU PLO\HQ PpUWpNE
pV N|UQ\HBHWH® WDQXOiVQiO DONDOPD]RWW iOODSRWWpUC
FpPOIOODSRWRW RO\DQ PYGRQ KRJ\ D] D OHKHWVpJHV DNFL\
EIUPHO\ SRQWMIEyO YDODPLQW WDUWDOPD]QLD NHOO OHJICLC
alatti pV FpO IHOHWWL iOODSRWRW LV PiVN*O|QEH& D] XWyW
RSWLPDOWJONVER]V FLNO XY RNVWHQP QRIFNPRGXKHAV

EOOtWiVDLPDW QpJ\-RYOWEUQDNVHHRPNWULD KiURP DOC
Terluran GR35, PRTipplen H145F, PLA,QJHR +3 KiURP PRGHOOH]pVL
valamint15 IpOH NtVpUOHWWHUY HVHWpPQ LJD]ROWDP $ PpUpVHLP
(Arburg Allrounder 270S 4670, Arburg Allrounder 320C 40070, Arburg Allrounder 420C
1000290, Arburg Allrounder 470A 106290) YDODPLQW OROGIORZ ,QVLJKW
VILPXOiFLYNDW DONDOPD]WDP
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9 7p]LV
.« O|QE|PDSNDV]HEK pWHDE®P&DROND OPD]iVDD HWBD\W XQ iV
IRO\DPDWRN V]LPXOiOiViYDCJRQR YA WXHD PO WHRGHIENH O E
RSWLPDOL]iOy IRO\PRGWMDEHD R OMpU BIJB §DRN DRIEY W pWN
HOWpU JHROBWNDRDWHURPNE O V]iUPD]y D SULRUL WXGiV
FLNOXVVOPKB® EHiOMI{WBQPpDKH] D O D SHOR|MM RNbD 1i]L VW
DJRQRY DODSDQ\DJ~ WMUPHRIEHW WIiMPD]y B OKDN\R QLO WX GI
EhhezaN|YHWNH] PWGRNYWIWRNN
5 D] HO WDQXOiV VRUIQ D FpOiOODSRW DJJD KI&FLpYWW PHID |
LOOHWYH WHFKQROYJLDL VWDELOLWIiV [+JJYPQ\pEHQ
5 D] iWNDSFVROiVL WpUIRJDW YiOWR]JWDWiViKR] DONDO
D NpW WDQXOiVL IRO\DPDWEDQ DONDOPD]RWW WHUPp
5 D IHOW|OWpVL PHFKDQL]PXV DONDOPD]iVD DPHQQ\LE
IHOIHGH]HWW DJJUHJiOW , ifG® B]S RW RW HYEE B | 0G0 §/Mis/E
Y i UK DWM HiZJ O 'S R W ROV, 214 P D

EOOtWHADN-FOQQE|] WHMDWHRNU QD JHRPHWULD -RerlurRBP DOD ¢
GP-35, PRTipplen H145F, PLAngeo 3100HP)HVHWPQ LIJB]IRPWD/MLPKH] Q
NeO|QE]|] IU]|FF A AllpSndai/270S 4670, Arburg Allrounde320C 400
170, Arburg Allrounder 420C 100290, Arburg Allrounder 470A 106290 alkalmaztam.
(OWpU DOGDBRPHMWUHURH KWyWMDABWQEIQY D NLW|OWpVL Ii]LV F
iWODJRVDQ FLNOXVODOMPLQRPRABRIQW|EEUH YROW V]eNVp
XJ\DQD]RQ -Bl O\Regt®pdND ODSDQ\DJ NRPELQiIFLYQ W|UWpPQW YF
HOpV XWyWDQXObV WRWXQ iV\V-bdry HB|HXWy QREMIVPDOL]iOiVil
KDVRQOY IM\OHDWEMRQ FLNOX VheoinOm28 QRABRIXQW|EEUH YRO
V]*NVpJ D WDQXéaw)L HVHWHN
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9 7p]LV

s O|QE|PDSNDV]HU& WN+ORQ BNpa®agkRQ YpJ]JHWW YpJHVHOF
VILPXOiFLYNNDO WDQXOiVL IRO\DPDW V]LPXOiOiViYDO YD
KLWHUMHV]WHWWHPLGRJO JFOWW@WDPRSWLPDOL]iOPYyGRPHDPDW V]
DONDOPBR@WDWODQ NHY pr\p JIHVHOM PIIOW pWHPXE® i FLYNEYO Vil
SULRUL WXGiV DIOKIDSRER Y GU/D)HKDWHRBIONVO XVVPIRRB® YDOyV
WHURHRFV|QWNYWNERW PNy Q\RPiVL |i]L\MWRSOWHEHAE PO i/\W
IUIFFV|QWpVL DGDWRNEYO V]AJRDQWNHM] DPS G RRWW i WRIG iV] NV
VILPXOIFLYNQiO IHOP H URU BIRIQOM B WOD QViJR N

5 D NLW|OWpV EHiOOtWiViKR] D YL]VJiODWL KDWiURQ
QHJDWtY MXWDORPPDO YDOyYy E<QWHWpVH

5 D IHOW|OWpVL PHFKDQL]PXV DONDOPD]iVD

5 D] XWyQ\RPiVL EHiOOeWaVEKR] prUWHINO HUBI®HWYH DJ.
WDUWRPIQ\ [20QRIR]WDWiV

EOOtWiKDUR®MD |QE|] -WYé&tdurd pgdometriailletve KiURP DODSDQ\DJ
(ABSTerluran GR35, PRTipplen H145F, PLAngeo 3100HP) HV H WazQitam. A
YLIVIJIODWDRMPRERJE|] |U|FF WY Alpdiktey 270S 40070, Arburg
Allrounder 320C 404070) YDODPLQW OROGIORZ ,QVLJKW YpJHVH
alkalmaztam OpUpVHLP VNRIDLWQOWpVL li]JLV RSWLPDOL]iIOiVIiKR] iWO
(minimum: 8, maximum: PHGLIQ W|EEUH YROW V]*NVpJ D YpJH\
DGDWRNEyO V]iUPD]JWDWRWW D SULRUL WXGiWW)QW P\LIQW K L
DGDWDLEyO PHIJKDWIUR]J]RWW D SULRUL WXGiVW DONDOPD]WD
EDQ $] XWyQ\RPiVL 1li]lLVpRIGWLODORVIDQVIKIRRLNOXVVDO PL(
PD[LPXP PHGLIQ W|EE EHIOOtWiVL OpSpVUH YROW V]eN\
SULRULIWX®WINMROIVLb&hY HWHN
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5.1.3. 7TRYIiEEL PHJROGIVUD YiUy IHODGDWRN

$] iOWDODP DONDOPD]RWW PyGV]HU HJ\HO UH FVDN OD
tJ\ D N|]JYHWOHQ DONDOPDI]iVR NP HOMY W& pd) CLHP IR NOGHi IOH MW
PyGV]HU IRO\DPDWV]DEiO\R]y NpSHVVpJpW OLQGHPHOOI
WHUPpNJHRPHWULIQ pV KiURP DODSDQ\DJRQ HOOHQ UL]W
PpUHWH QHP YiOWR]RWW MHOHGQ K HD NV PEEWH D E HQ QN
QDJ\ViJUHQG& WHUPpPNHNQPO SO NDURVV]pULD HOHPHN
HOHPH]QL D] iOWDODP IHMOHV]WHWW PyGV]HU NRUOiWDL
PLO\HQ WHUPpPNE O V]iUPBHD SOH.RNHY WXIBEEVBIONOXV DO
EHIRJODOYy PpUHW HVHWpPQ D WHFKQROyYJLIW (KKH] KDV
YL]VJiOQL D WHEKQROYJLiIUD VRNNDO pU]JpNHQ\HEE YDJ\ p
aPyGV]HDGIRDOPD]KDWYViJRW D NpV EELHNEHQ

-HOHQOHJ D WHUPpN PLQ VpJL MHOOHP] L NLW|OWpVQ
VIHUV]IiPEDQ PpUW Q\RPiV LOOHWYH D WHUPpPN W|PHJH Y]
NULWPULXP LV OpWHHPHW VIHRH G UHRWK HR pRIVV L H ONWVHQ G H] p
OLYHO EL]JRQ\RV WHUPpNMHOOHP] N QHP IHOWpPWOHQ+O F
EHIOOtWRWW @QMNNKNQH® SFOGIiXO PiU D] DGDJROIVWYC
V]icwepV  tJ\ pUGHPHY OHQQH RO\DQ YOLIVJiODAURRBW QML
PyGV]HU H]JW D li]LVW LV PyGRVtWKDWMD OLQGHPHOOHWYV
SO EHpIPWpPSBSRE@EHNV]|tYYGiV ILI\HOHPEHYpWHOpPW LV EF
NeO|QE|] KLED I1<JJYPQ\HN VHJtWVpJpYHO pV YL]VJiOQL
NLN+V]|E|OQL D] iOWDODP NLGROJR]JRWW PyGV]HU

$ GROJR]DWEDQ HPOtWHWW NtVpUOHWHLPEHQ HJ\ W|E
YL]VJiODWDLPKR] DPHO\ NLDODNtWiVRNQiO D NLW|OWpVL
MHOOHP] (EE O DGyGyDQ XJ\DQFVDN pUGHNHWMBIKHQQH P
WHFKQROyYJLDL YiOWR]yN RSWLPDOLJiOiViYDO PLO\HQ KDW
KDWiViwW FVINNHQWHOQL

OLYHO D IU|FEV|QWpV HJ\ UHQGNtY+O NRPSOH[ HOMiL
LJpQ\HNW O D] DODSDQ\DJ |[VV]HWpWHOpPW O D WHUPpN
NeOV IDNWRUWYO LV [+JJ H]pUW ~J\ YPOHP V]iM&anh WRYE
NLGROJR]RWW PyGV]HU KDWpNRQ\ViJiYDO NDSFVRODWEDOC
NXWDWiVRN WXGQDN FVDN PHJROGIiVW Q\~-MWDOQL
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6. .|[V]I|QHWQ\LOYiQtWiV

Ez~-WRQ VIHUHWQpPN N|V]|QHWHWUP RQG|DIQ LQWdEB@HN] HW P Q't
HONpVMRUQRO~MWRWW PR|IIDNP BlproiMis | HUHW Q p RV IPOIQN | QHNL D]
HOPWsorpn, D VRN N|QNiPX@tQW+RIRIDWIW|Q|P 'U .RYiFV -y]VHI
*IERU,Q&NP pJ -banfelvetetteD GRNWRUL NpSpowWw ]| @HKRW \PpUpWO\HQ
NRUIQ HOLQ Git &iroWDVa BdbigigdzBt DK dolgozatoki O W.D\O | P 'U
%iUIiQ\ 7DPWDEDNPpNYH]HW ~UQ®DMIN PKRMNDELYWRWKWRW|WVpJHV
pV WIiPRIJDWiVW

V1] QHW sedircaPalidestechnikdf DQV]pN V]iPRV G RWD R MR QDD LIP
VRUIQ Q\~MW RWWHMHOWWEIINJRI 'U 9D &ik|VHOYW 60K Gp\\QHHDNNE H C
V]iPRV WDQIiFViIYDO VHIJtWHWW M B U> DW W PHQVWYLINW] I[HIFO WEPW H\P]
'U B6XSOLF] $QGUIKN®BPEIQDN ZRPLQ OiUWRQ(DINNRQ\L, 3pWHUQH
Dr. . RYiFV 1RUEHRVUIWQ QWLN/ U OpV]iURV DODVMIDPQAP®L pV HPEHU
WIiPRIDWIiYXIN@PWWRY i E6EDOD VNY 1§ WHDNVG KOP WO M/ @hidv@z angol
nyeVEHQ YDGYVHWO/HItWHWWH

V]| QHWtolYOBRi WL 3 RIOK.@ HNDV ABBFKON.NXVDLW N+O|Q NLHPF
'iYGRW DNLN PY@GNWDXNRDDLNNDENPB JN{Q®QUOMHNWWHNPKH] V]
PpUp\VWHNE R Q\R Q WY|idtWelrtozcom mindHQ KDOOJDWYPQDN DNLN D P
YDODPLO\HQEREWGR B XHIONDDMW i VR PDW

eV WHUPpPV]HWH V& ©VND|® i GRHAL WHOGDRR WY p\WUM pralaming
hogyHJpV] pOHWHPE Y RQRR PDMWHAYHEL]WRVtIWRW WD N
DPL Q@ P®N@GIP LWW WDUWDQpPN
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