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SDUDGYKYIOGWiIVRN NRIEEVD QMPNPDUDG NL D] RNWDWiV VHP 0t
D] LVNRODL RNWDWiV PHOOHWW HOV VRUEDQ N|Q\YHNE O
VIHUH]WHN LQIRUPiIFLYNDW DGGLJUD PD PiOHIMMIQOIIQOGM N H
DXGLRYL]XiOLY WDUWDOPDN D] LPPHU]JtY WHFKQROVYJLIN
OLQGH]J]HQ LQVWUXPHQWXPRN KDWiViW QHP KDJ\KDWMXN ILJ
VHP

GENERATION DIFFERENCES

Book reading @ Kol ?

Alfa generation

s smart devices
Z generation social media

Y generation
X generation

Baby
boomer 2003
internet

Vet generation
‘eteran
generation

Digital generation

Audio-visual content

iEUD

iEUD

6DMQiODWRV IPHERQ N BXOUEMWGWL pUGHNO GpVH QHP D Nt
PLN|JEHQ D] HPEHULVpJ HO WW RO\DQ NLKtYiVRN iOO¢
NJUQ\H]HWV]B®QWJPUDYiOViJ D I|OGL HU NRPHYRN VEI\ HIDW
NLKDOiVEDpV~-MBWEEE NyURNR]YN IHOW"QpVH iOWDO NLYiOWR\
PHJROGIVIEDQ MHOHQW V VJHUHS KiUXO D WHUPpPV]HWWXGF
QLQFV D ILDWDORN UpV]pU O pUGHNO GpV DNNRU NRPRO\ V

1$ 67(0 HJ\ PR]DLN V]y $] DQJRO 6FLHQFH 7HFKQRORJ\ (QJLQHHULQJ D
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$ PYGVJHUWDQL DMiQOiVXQNNDO KR]PDMGDQXOQDINRUIDXYO QL
SHGDJyJXVRN MiUWDVVLIROHWNURHHQHN WDSDV]WDODWDL
RNWDWiV /160 ¢ GRONW® WiVL PG M PHURIDAY

%t]XQN EHQQH KRJ\ PXQNIiQNNDO KR]]iMiUXOXQN D WDQiUR
pV H]iOWDO PLQpO W|EE ILDWDO pUGHNO GpVpW WXGMiN IH
LUIQ\iED

(]~WRQ LV N|V]|QHW+QNHW IHMH]]*N NL D N|Q\Y V]JHU] L pV W

2$ 67($ 0 HJ\ RNWDWIiVL PyGV]HUNDRWHIHDKRW DQAWID Q\VDINUXNDRND G 7 (0
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%iU D BWDPQWiUJ\DN PLQGHQ HXUySDL RUV]IJEDQ V]JHUHSH(
WDQWiUJ\DN RN@WWIWDN HJ\ WDQWiUJ\UD V]iQW LG W pULQ
WDQiURN W|EEQ\LUH QHP GROJR]QDN HJ\*WW .|[YHWNH]pV
NpSHVHN NRPELQIiOQL pV |VWHMNDEFQRODYL PiW VEB QW {0J\DN
LVPHUHWANH®OMD KRJ\ D] LQWHBWDY WVETKBHON MHOHQWL
NRQFHSFLRQIiOLV UHIHUHQFLDNHUHWPpPQHN OpWUHKR]iViYDO
WDQtWiV KLiQ\iW

(JHQ W~OPHQ HQ H] D N|Q\Y VHJtWHQL IRJ HJ\ NDSDFLWIiVy
iOWDOIQRV LWDRODRN6XJOPiUD DPHO\ HJHQ D NHUHWUHQ
WHNLQWHWWBIQtWi V6 NBQWH[WXDOL]iOiViUD N+O|QWHQ D]
HI\eWWP"N|GpVHQ NHUHV]W-+0O

JQVYQN D IHQW HPOtWHWW NDSDFLWIiVpStWpVL SURJUDP H®

$67(RNWDWINOWDPL pV RNWDWiVL KDWyViJRN (XUySiEDQ SU
PUGHNO GpWHP NMBDOSFVROYGYy WDQXOPiIiQ\RN pV SiO\iN LUIQW
WHFKQROyYJLD J\RUV IHMO GpVH HOOHQpPUH VHP Q WW ( W
WRBiQ\RID WHUPpPV]IHWWXGRPiIQ\ D WHFKQROyYJLD [ PpUQ|N

YDODPLQW D QHP WH UP p V) H¥EVQERR i QMR HW O HO NR VW i0\
HJ\WpJEH YDJ\ WDQYUIiED YDOy HJ\HVtWpVH DPHO\ D WiUJ\
IVVIHI*JIpVHNUH pL-@W M HY HOWR NATAR BJiOV

$] LOQWHJUIOWDQ®TIWSV0 D]W D W |UH NDY pW M/U Rioe W] B \WLW XIGRRIR i Q \
WHFKQROyJLD D PpUQ|NL WXGRPiQ\RN pV D PDWHPDWLN
WXGRPiQ\iJiWw OHJDOIEE HJ\ QHP WHURPO]HWW X &R RI®DR W
W|UWpPQHOHP N|]JD]GDViJWDQ Q\HOY VWE HJ\ WDQXOiVL |

OLPUW YDQ V]*NVpJsQNH"QWHJIUIiOW 67(0

$ 67(WDQWIiIUJ\DN LQWHJIUIOiVD OHKHW Yp WHWJIHY WDQ
WDQWIiUJ\DNEDQ PHJV]JHU]JHWW LVPHUHWHNHW NRQWH[WXV
YLOiIJ NLKtYiVDLYDW DWPINBD®7 (6D SpOGiXO D GLINRNDW E
IHQQWDUWKDWyYViJ IRQWRVVIJIED DNNRU H]W LDVWioPRQ WQW | E
|JYHWNH]pVNPSSHQ D GLINRN D WHFKQROYJLD WDQWIiUJ\E
UHOHYiQV LQIRUPIFLYNDW D PDWHPDWLNDYy WiJ R H OHPRHN
PyGMDLYDO D ELROyYJLD YDJ\ D N|]JD]GDViJWDKRWUIQ S
HOJRQGRONRGMDQDN pV WDQXOMDQDN D] |[NRV]LV]WpPiU
IHQQWDUWKDWyViJUyO (] D] HOV OpSpV DQQDN ELJWRVtW
LVNROIEDQ NpSHVHN OHJ\HQHN PHJpUWHQL KRHQ®DSL WX
SUREOpPPiIN NH]JHOpVpPEHQ YDJ\ PHJROGIVIiEDQ
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$]]DO KRJ\ W)VEBQ8Vi(0WJ\DW LQWHJUIOXQN RO\DQ SHGDJyJL
IVIW[Q|]]* 8 pPERXSJRMHNWDODS~ WDQXOiV pV HI\eWWP"N|G|
6]*NVpJ YDQ D J\DNRUODWL WHYpNHQ\VpJHN pV D PHJIHC
OHJIRQWRVDEE KRJ\ D WDQiURN MyO KDV]QiOMiN NL D NJ|JJ|\
HJ\+WW D LNNRD®p

$ N+O|QE|] WoWGRPiIQ\RN WHU<OHWpQ GROJR]y WDQiURN N|
EHV]iPROWDN PLQW D] |QKDWpPNRQ\ViJRW SR]JLWtYDQ EHI
WHUPPV]JHWWXGRPIQ\RV LVPHUHWHN LQWHJUiOiVD OHKHW
pUBB GpVpQHN MDYtWiViUD N<O|Q|VHQ DNNRU KD QHPEVDN
KDQHP D WXGRPiQ\RV YL]VJiOyGiVVDO LV PHIJLVPHUNHGQHN
WHUYH]pVHQ DODSXOy JRQGRONRGiV D WHUPpPAVGRWIV@XRENR P i G
pV D PDWHPDWLND WHU+OHWpPQ D G|QWpVKR]DWDOL IRO\DPI

JQ\WY*QNEHQ WpPDN|UEHQ DGXQN MDYDVORWRDIMWEBRIDW p
(QHUJLD
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JHQQWDUWKDWYyVilJ
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$ 67($ 0 7XGRPiQ\ 7HFKQROyYJLD OpUMDNEEWAGREQBH®"
ODWHPDWLND LQWHJUIOW RNWDWiVL PHIN|JHOtWpV FpOMD
NRPSOH|[ SUREOPpPPiIN IHOLVPHUpVpUH NULWLNXV JRQGRO
PHIJROGiIVRN NLGROJR]iIVIUD $ SURJUDP DODSMDy®] pOPp
POHWKHO\JHWHNUH UHIOHNWiO PLN|JEHQ IHMOHV]WL D WDC
M|Y QHP2 DILKROQDS WiUVDGDOPD PD IRUPiOyGINUW] LVI
NXOFVIRQWRVViJ~ KRJ\ RO\DQ RNWDWiVL V]JHPOpOHWHW

N|JYHWtW KDQHP JRQGRONRG I VPYRBRID R \b SBHDI G |\§ GWH \§] 1O

KHO\HWW NRPSOH[ SUREOpPPINEDQ NpV] YiQddokdik. 'aHO\H W W
WXGRPiQ\ pV D P"YpV]HW LQWHJIUiOiVD iOWDO QHPFVDN NRJ
is fejleszt2 D] HPSiWLD pV D SUHFL]LWiV HJ\W]JHUUH NDS WHUHW

KDQHP 'N|]J|[V DONRWIV $ GLiNRNL QMM Q8DPV VD) NW tEYH | IRRIDRG ¢
LVPHUHWV]HU]pVQHN NpPpUGH]QHN NXWDWQDN UHIOHNWIiOC
DKRO D] HOPpOHW pV D J\DNRUODW HJ\PiVUD pS<O $ WDQt
KDQHP NtYpURP®iU QHPFVDMN WKOIWR|PHQWRU pV ~WLWiUV LV
HOLJDJRGQL $ 67( $ 0 RNWDWiVL PyGV]HU HOIRJDGMD D KLI
WHNLQWL DJRNDW $] LQNOX]LYLWiV MHJ\pEHQ PLQGHQ J\HU
$ N|]IV PX@NDQ QHPFVDN WDQXOyYN KDQHP IN|JRRPBKNF LY

QHPFVDN PYyGV]HU KDQHP NXOW~WIPLRW DVIGLDIEWRP S HW Ht
HI\eWWP"N|GpV D NURWHWYXMHEROGRONRE&DQHP YDOYGL HV]I
WHO®pKH] $ 67( $ 0 HIpUW QHPFVDN NpV]VpJHNHW IHMOHV]W
VIHQYHG p CAKIDV YDHK BEWQQH MiWpN FpO pV pUWHOHP $ SHG
PHQWRUIOIV UpYpQ RO\DQ WDQXOiVL N|HIQHNHW \VQ HXHHWL M p
Q\LWMiN PHJ $ SURJUDP HJ\ OHKHW VpJ D] ~M JRQGRONRC
*]JHQHW D] LJD]L WDQtWiV QHP SXV]WiQ WXGiViWDGiV KDQH
NDSFVRODW tJ\ HI\HQUDQJ~YKD Y KDLQ\H PQ B PN PO RV HQ| M UWK V W
DODSR]]D PHJ D] HJ\*WWP"N|GpVW $ WDQXOiV QHP FVXSiC
XWD]iV LV DPHO\ VRUIQ D GLIiNRN UipEUHGQHN VDMiW NpSH
OHKHW VpJHW WHUWPQXDYMDPLY LKRRODL pYHLN DODWW ND
pPOHW NpUGpPVHLYHO $ IHQQWDUWKDWYyViJ D] HJpV]VpJ D
LQWHOOLJHQFLD NpUGpPpVN|UHL QHP HOYRQW WpPiN KDQHP
SURMHNVREOXRQMUHV]W+0 VDMiWtWKDWMiN HO D] HI\eWWP"N|G
$ GLINRN LQWHUDNFLYL VRUIQ V]RFLIiOLV NpV]VpJHLN IH!I
Qp] SRQWMiUD DPL D GHPRNUDWLNXV WiUVDGDORRNDIDDSM]
OHKHW Yp WHV]L KRJ\ QH N+O|QiOOy WDQWIiUJ\DNEDQ KDQ
SHGDJyJXV VIHUHSH tJ\ MHOHQW VHQ iWDODNXO  QHP NLJi
D PHJIHOHO NpUGPVHNNHO LUiIQ\RNNDW@DEM LWLV ] R @A P W
RVIWiO\WHUHP tJ\ NUHDWtY P"KHOO\p YIiOLN DKRO PLQGHQ \
pV VWtOXVIEDQ IHMO GQL $ KLEiN HOIRJDGiVD pV D] ~MUD
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IQEL]DOPiIW $ VLNHUpPpOPpPQ\ QHPFVDN D My YiODV] KDQHP L
tJ\ EHOV Yp YiOLN DPL KRVV]~ WiYRQ EL]WRVtWMD D WDQXC
LQVSLUiOy H] D PyGVJHUWDQ OHKHWHPI W DG pd/ MH Y B
N[]|[VVpJHNKH] YDOy NDSFVROyGiVUD $ 67( $ 0 QHPFVDN D
IHMOHV]WL (] D VIHPOpOHWPYG KLGDW NpSH] P~OW MHOH
PLN|JEHQ ~M XWDNDW NHUHV BRGH®O®Q® &BRFRROMIRNMNVEB WiV L
YLOiJp DKRO D WXGiV D NUHDWLYLWiV pV D] HI\eWWpU]pV

&pOFVRSRUW pV HOpUpV

$ SURMHNW PDJ\DU V]JORYiN pV URPiQ SHGDJyJXVRNDW

J\DNRUODWXNED LQWHJY]BRDWOHMWHW 6%( $WORJUDP UpV]H
P"KHO\PXQNiN GLJLWiOLV WDQDQ\DJRN PHQWRUIDiMWpV WD
QHP]JHWN]|]L SDUWQHUVpPJHN OHKHW Yp WHV]LN D WDSDV]WD
PUWPNNpPQW YDOy pUWHOPH]pVpW $ SiO\i]DWL IRUUIVRNQ]
WiPRIJDWIiVEDQ UpV]HVsOQHN EHOHpUW YNRWQIHNAHILF MWNRQLY
UpV]YPWHOWV]HPTHSHW LOOHV]NHGLN D] 81(6&2 pV D] (X
LUIQ\HOYHLKH] DPHO\HN D] LQWHJUIiOW D] LQNOX]tY pV D I
~M PRGHOOHN KR]]iMiUXO QD NVDVKKR\LpIABINORVIODIWRN H B\ OM
VIHPOPOHW NLDODNtWiVIiW $ QHPJHWN|]L NLWHNLQWpPV V¢
KDV]QRVtWViN D JOREiOLV RNWDWiVL WUHQGHNHW $ N-O|
N[]|JWW NLDODNXOyO®DWHNWRYJXRW-MR]]EP D WDQWHUPHNEH

QHPJHWL RNWDWiVL UHQGV]HUHN IHMO GpVpEHQ PLYHO J\C
$ WDQiURN NpSHVHN OHV]QHN D] LQQRYiFLYW KHO\L V]JLQWH
VDMiWRWV$JBPDUWQHUL NDSFVRODWRN KRVV]~ WiYUD V]yOQEL
RNWDWiVL PRGHOOHN N|]|[WWL iWMiUKDWyViJ Q]YHOL D WDQ.
QHPFVDNMWWOQQIIWDSFVRODWRNEDQ JRQGRON R G QDWW RNEDHP
LV $ QHP]JHWN|]L SDUWQHUL NDSFVRODWRN D M|Y EHQ L
IRO\DPDWRYV IHMO GpVW pV D WXGiVPHIJRV]WiVW

$67( $ PyGV]HUWDQ DODSMDL

$ SURJUDP D WDQXOyL NtYiQFVLViJUD D WDQiUL PHQWRU
WDQiURN IDFLOLWi{WRU VJHUHSHW W|OWHQHN EH DNLN WiP
D] |Qi0OOy WDQXOiV VRUIQ (] D PyGV]HU QHf FI¥ DIND Q X D/Q
IRO\DPDWiUD LV IyNXV]iO $ SHGDJyJLDL FpO QHP D WXGiV
IHOIHGH]pVH $ GLINRNDW DUUD EiWRUtWMD KRJ\ QH IpOM
W|UWpPQLN D OHJPpO\HEE WDQXOiV \$]DER@MWL WiR K NWNRVIiNOW
ILJ)JHOHPEH YHV]L D] HJ\pQL WDQXOiVL VWtOXVRNDW WHPS
tJ\ LQVSLUIiOy WpUNpPQW V]ROJIOQDN DKRO NpUGH]QL OHKH
POPPQQ\p YiOLN $ SURMKNIWDOGSHNRN FROWGL SUREOpPIN
J\DNUDQ LQWHUGLV]FLSOLQiULYVY PyGRQ tJ\ D WDQWiUJ\DN
DXWHQWLNXV pV UHOHYiQV OHV] DPHO\ NDSFVROYGLN D GL
D IHOHO VVplQi®|®yWilD]pV PHIWDSDV]WDOMIN KRJ\ D WXGi
KDWiVD YDQ $ WDQiURN QHP LUID\IRMOQEBWKDRWIRD NNV Y Q
IHMO GQHN $ WDQXOiVL NJUQ\HJHWHW N|]|VHQ DODNtWMiN
kap a biJDORP D Q\LWRWWViJ pV D UXJDOPDVViJ $ GLJLWIiOl
LQWHJUIOW UpV]H D SHGDJyJLDL VWUDWPpPJLIQDN HV]N]|]

HI\eWWP"N|GpVKH] 1J\ D WDQXOyYyN QHPFVDN AIRJ\DV]WyLpu
tudiVQDN (] D VIHPOpOHW KRVV]~ WiYRQ KR]]iMiUXO HJ\ RO\D
DONDOPDJNRGQL D YiOWR]y YLOiJKR] pV IRUPIiOQL LV D]W
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3HGDJyJLDL DODSHOYRMNIDRBED G 0

A STEAMSURJUDP N|]JpSSRQWMIiEDQ D WDQXOy i0OO 1HP FVXSi
KDQHP D JRQGRONRGiIVPYG D YLOiJKR] YDOy YLV]RQ\ pV D
WDQXOyN HJ\pQL pUGHNO GpVL NJUHLW pV WDQ XRYi® V] ¥ W WX
KDWpNRQ\DEEDQ N|]JYHWtWL D WXGiVW pV PRWLYiOMD D WD
D WDQXOiVL IRO\DPDWQDN QHPFVDN PHJILJ\HO N KDQHP F
KDQHP NDSXN D] ~M WXGiV IHOpV$SNWBQWQYN WUVGE NP GpFRQ
WDQXOiVL IRO\DPDW OpQ\HJL HOHPH $ WDQiU VJHUHSH DC
PHQWRUWIiUV 1HP D] LQIRUPiIFLY ELUWRNRVD KDQHP D IHO
PHJKDOOJDWQL PRIMLIQIMOPXBOWQWQE WRQiU D WDQXOiV \
HOIRJDGY N|JUQ\H]JHWHW WHUHPW D GLiINRN V]iPiUD $ WDQX
NXOFVIRQWRVViJ~ 1HP D NXGDUF KDQHP D IHMO GpV OHKI
pPUWPNHV. WIDSPOYIWDODWRNDW EL]JWRVtW pV KR]]iMiUXO D]
WpUEHOL pV LG EHOL NHUHWHL LV NLWiJXOQDN 1HP FVXS]
KDQHP SURMHNWHNEHQ WHUHSHQ GLJLWIiOLV]WHWDHQ G '
NDSFVROYGLN D YDOyViJKR] $ WDQXOyN HJ\PiVWyO LV WDQ3
WXGiVPHIJRV]WiV IHMOHV]WL D VIRFLIOLV NRPSHWHQFLiNDW
$ WDQiU UHIOHNWtY V]JHPOpPOHWH DR OJDPNDORAUFOVDQR WM t Wk M\
SHGDJyJLDL PYyGV]JHUHNUH WHFKQROYJLINUD pV D WDQXOy
PLQW WDQXOy3HGDSYJLDOQHPFVDN WDQWiUJ\DNDW LQWHJL
IHOHO VVpJ D] pUGHNO Qp/WVPIQ\p WRMWOW \DIO pYMDQND O D NtW M
$ M|Y LVNROIMD D P~OW E|OFVHVVpJpUH pV D MHOHQ LQQF
NpSH] H NpW YLOiJ N|]|[WW $ WDQtWi\ B HP YPH\RW A LDV MJ Q K|
P"YpV]HWH

$ 67( SVUHPOPOHW DODSpUWpPNHL

9 .UHDWLYLWiV$VWDEDXGMMW WHUH OHJ\HQ RO\DQ DKRO D W
PHJ LV iOPRGMD

%iWRUViJ D OpLQGHIQ WP GpV KLGDW pStW D PHIpUWPpV II
. XGDUF PLQWS$NOLVEDOQHIRVRPWHN KDQHP HJ\ ~M ~W NH]G
J1IVVPJIL MIXHBIM QL WXGiV FVDN N|]|VVpJL WpPUEHQ YiOLN
7DQiUL LGBVSHGIFLYIXV MHOHQOpWH EiWRUtW LQVSLUIO
7HFKQROYJLD K >CLDDWPIPRE HVIN|]|N FVDN DNNRU IHMOHYV
YH]pUOLN KDV]QiODWXNDW

O ©O© O oo

$IDODSpUWpPNHNKH] NDSFVROYyGYy JRQGRCGDWRNKR] OG *XO\

67( % 0 pV D SHGDJyJLDL SDUDGLJPDYiIiOWiV

$ V]i]DG WD/QWRBIVPRGHOOMHL UDGLNiOLVDQ PHJYiOWR]
WXGiV iWDGiVD D WDQXOiV NXOFVD D NRPSHWHQFLDIHN
JRQGRONRGIiIV D] DONDOPD]KDWY WXGiV DVNRIGHDOMIWY LHVEB/HS;
D NHUHWUHQGV]HUEHQ MHOHQW SDUDGLJPDYiOWiVW $ WD
PD PiU QHP WXGiVW N|]JYHWtW KDQHP PHQWRU IDFLOLWI{W
$67($%$0EHYHHWpVH W|EE PLQW GLGDNWLNDL iWDODNXOi\
HJ\WW]JHUUH NHOO Q\LWRWWQDN PyGV]JHUWDQLODJ QDSUDN
. XOFVNpUGpV D WiPRJDWy WDQiUN|[]|VVpHdNWNLREWW HL B M
D IRO\DPDWRYV WDQXOiV NXOW~UiMiQDN PHJHU VtWpVH &\
PYGV]JHUWDQQi KDQHP D M|Y pStW HUHMpYp $ NLKtYiVRNU
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pV D] HI\eWWP"N|GpV $ SHGDJyJXV QHP PDJiQ\RV KDUFRYV
DKRO D N|]|V IHMO GpV pV WiPRJDWiV D VLNHU JiORJD $] R
LVNROINEDQ ]DMOLN KDQHP D WDQiU IHMpEH®W RUN M]tYp EH
~MGRQViJ NLSUYEiOiViUD pV D] |[QUHIOH[LY VHJtW iWOpSQL
QHPFVDN WHFKQROYJLDL pV SHGDJyJLDL ~MtWiV KDQHP EHC
HJ\W]JHUL OpSpV KDQHP IRO\DPDW 2D|RHPM\KHI NIND Op ¥ VWP MR
VIHPEHQ LV $ WDQiU HEEHQ D UHQGV]HUEHQ QHP FVXSiQ W
LQVSLUiFLY DPHO\HW D 67( $ 0 NtQiO KRVV]~ WpPYRQHOWUD I
HJ\eWW D] LVNROiIW DONJBWDGWOPDW V W D YL

'LIJLWIOLY NRPSHWHQFLIN IHMOHV]WpVH

$ GLILWiOLVY NRPSHWHQFLiN IHMOHV]WpVH QDSMDLQN HJ\LN
WiUVDGDOPD LQIRUPiFLYDODS~ WXGiVUD pS<O $ SHGDJyJ.
WXGiVIWDGYN KDQHP GLJLWIiOLV IDFLOLWFKREBRNILD JDRUNM
YiOWR]y YLOIJIEDQ $] RNWDWiVL UHQGV]HUHNQHN OpSpVW
GLINRN PHJIHOHO HQ IHONpPV]*OKHVVHQHN D GLJLWIiOLV WiU
RQOLQH NXU]JXVRN EHLOOHV]WKWMW Bp\WDQWHN YIEHJXDB B e b
WHPSYEDQ W|UWpPQ WDQXOiVW $ GLJLWiOLV WDQDQ\DJRN
ILJJHOHPEH YpYH D WDQXOyYN Ne<O|QE|] NpSHVVpPJHLW pV \
HOpUKHW SODWIRUPRWXGBHKPMIRY]WHMWLNY D VIDNPDL SiUE
GLJLWiOLVY NRPSHWHQFLILQDN IHMOHV]WpVH QHP FVXSiQ
JRQGRONRGIVW LQIRUPiFLYV]"UpVW pV HWLNXV RQOLQH
DODSMDL QD M®&NWDWIVY D WDQXOyN WHFKQROYJLD LUIQWL p!
$ URERWLND PLQW LQWHUGLV]FLSOLQIULV P"IDM IHMOHV]\
DOJRULWPLNXV JRQGRONRGiVW $] DGDWYL]XDObiaRlLy WD Q't
NpSHVVpJpQHN NLDODNtWiViKR] $ GLJLWiOLV W|UWpPQHWP}
NRPSHWHQFLiW pV D WHFKQLNDL LVPHUHWHNHW $ PXOWLP}
D] |Qi0OOy DONRWIiVUD pV D] pOP&\VYHSIO DWWDIGXE RN B D ¥] GiVD]
WDQXOiV HJ\pQUH V]DEIVIEDQ $ WDQiURN GLJLWIiOLV tUi
PLQ VpJpQHN MDYtWiViKR] $ WDQXOiV GLJLWIiOLV |[NRV]LV]
UXKi] D SHGDJYJXVRNUD GHIOICEWH. G RNWDUMIRWARD] RQOLQH
N[]|[WWL HI\H-@WIOUQYLG) BHP KHO\HWWHVtWL D VIHPpO\HV N
RNWDWiVL SDOHWWiW $ GLJLWIOLV WpU QHP FVXSiQ D WDC
WDQXOiMLQINNDE D GLIJLWIiOLV NpV]VpJHNHQ NHUHV]W+0 YDO
PHJROGIVRN OHKHW VpJHW DGQDN D] LG HD]SpVNRDIV
KDWpNRQ\ViJiQDN Q|YHOpVpUH $ SHGDJyJLDL LQQRYIiFLy V]i
iOWD® ROVAW OHKHW VpJHN iOWDO

7DQXO0iIVL N|UQ\H]SWR DUA7R ED @

$ KDJ\RPiQ\RV WDQWHUPL NHUHWHNHW PHJKDODGYD D 67
LQNOX]tY pV D KLEi]iVW PHJHQJHG WpUNpPQW P"N|GLN $ SL
HVIN|]INUH PLN|]JEHQ NLHPHOWHQ NH]HOL D]VpCRQMDB¥VROD'
ASTE(AMRV]WiO\WHUHP QHP VWDWLNXV WpU KDQHP iWDODNX
LV D WDQXOiVL FpPORNKR] LJD]JRGLN $ E~WRURN PRELODN I
SHGLJ VIDEDGRQ PR]JRJ VHJtW iWlip WPHJ] DL Q VLS R VWOW \Bi IWIDQXV
pS+O DKRO D KLEiN QHP NXGDUFRN KDQHP WDQXOiVL OHI
WDEOHWHN ODSWRSRNVLRYMH DHNV QH R i EXOVIWIDY NMEHJIpV]tW
UpV]HL D WDQXOiVPMNHMUJHW BREKHI WDQXOyYN YL]XDOL]JiOMil
VILPXOiOMDQDN YDOyViJ DODS~ KHO\]JHWHNHW pV NDSFVRO
GLJLWiOLV pV D ILJILNDL WHUHN |[VV]HNDSFVROiIVD OHKHW Y
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LV $ WDQXOYN D SURMHNWDODS~ PHJN|]JHOtWpV VRUIQ YDO
NJUQ\H]JHW H]HNHW D IRO\DPDWRNDW WiPRJDW MDpVNWHDW?®
HVIN|]IN GLJLWIiOLV PRGHOOH]pVHN iOQQpPWOBINGHG pI\D K HYRL
pV D NXGDUFRN HOIRJDGiV]WPOP OHWLV]HEZQ® 0O NJUQ\H]HW
KHO\ KDQHP NXOWXUIiOLV pV pGI1HND RID HFWARROV] W LED ]ID\O R WD
WLVIWHOHWUH pS+0 $ WDQK®HWPL DR A\@QPHMWEBIY PN D PRWL
IRQWRV PLQW D] LQIRUPiIFLY $ SURJUDP FpOMD KRJ\ D W|
LVNROIQ EHO+<O YDJ\ RJQMPLIWLi OWHOHBEHHQ $ WDQWHUPHN i
WDQXOiV WHSBIUGHKKHWPHYPV]HWL NLIiOOtWiV YDJ\ HJ\ WXGRI

67( $ 0 pV D N[]|[VVpJL WDQXOiV

$ 67($ 0 RNWDWiVL VIHPOPOHW HJ\LN OHJQDJ\REE HU VV|
N[]|[VVpJL WDQXOiVL IRO\DPDWRNDW LV JHQHUIiO $] LVNRODI|
QHPFVDN D WDQiUUDO KDQHP HJ\PiVVDO L\PHVDMGXOG@LN [
KRULJRQWIiOLV WXGiVPHJRV]WiV D]D] D GLINRN WDSDV]WDO
D] IQLVPHUHWHW D WiUVDV WDQXOiVW pV D] pUJHOPL LQWH
MiWV]DQDN D SURJUDP VLNHHQBNQH $HYHGDNR BV PNKHO\HN |
WDSDV]WDODWDLNDW SUREOpPPILNDW pV [WOHWHLNHW $]
KDQHP VHJtW D NLpJpV PHJHO ]JpVPEHQ LV $ NJ|]|VVpJL WD
SURMHNWHN W|EEWDMNQR®DL W NOXOVLWY]H KDWiURNRQ iWtY
OpWUH $ N|]|VVpJL WDQXOiV VHItWL D GLINRN pQKDWpNRQ\
D] pUWpPNDODS~ QHYHOpPVKHHW W HQHEQIWH&H VIHULQW D W
N|]|VVpIJHNEHRWW UpV]YpWHOHQ DODS~ WDQXOiVL PRGHOO |
$ 67($ 0 WHKiW YiODV]W DG D JOREIOLV NLKtYiVRNUD D]]C
WHUHPW DKRO D WXGiV PHJV]HU]JpVH pV PHJRV]WiVD HJ\I
V]PiVD D V]i]DGL RNWDWiV HJ\LN OHJIRIHGROV P ELED DA L €
KRJ\' D WDQXOy HJ\HGL WDQXOiVL XWDW EHMiUYD NDSFVROYy
QHP HO UH PHJKDWiUR]JRWW WDQPHQHW V]HULQ@XOFGMD
PUGHNO GpVpUH WHPSyYyMiUD pV WDQXOiVL VWtOXViUD UHIO
D] HJ\pQL WDQXOiVL WHUY D] |QiOOy SURMHNWNLDODNtWiV
WDQXOy VDMiW WDQXOiViUD W AN IDQWDKDHWY DIM W] I X3V I QUXLOY
PUJHOPLOHJ LV N|WLN NHMD B~WDIMQOOVKR|{PBJDWyY UHQGV]H
D .QHZWRQ YDJ\ D & HQWXU\ 7HFK WRYIiEEL OHKHW VpJHW E
PYGRQ DONDOPD]NR@RQROIDHWDRROYQ HW DO (] D VIH
WDQXOiVL PRWLYiFLY Q|YHNHGpVpKH] D WDQXOiVL |QLVP
WXGiVPHIWDUWIiVKR] LV

, QWHUGLV]FLSOLQDULWIiIV pV HI\eWWP"N|GpV

$ N+O|QE|] WDQWIiUJ\DN N|]|[WWL KDWiURN HOPRViVD D WD
POHWV]HU"EEp WHV]L $ SHGDJyJXVRN N|]|[WWL HJ\«WWP"N
HUHGPpPQ\HNHW MDYtWMD KDQHP D WDQiUL NJIWWp BIOW H\ tW
KRJ\' D GLINRN D YLOiJ NRPSOH[LWiViW QH HOV]LJHWHOW LV
pUIpNHOMpN (] D PHJIN|]JHOtWpV IHMOHV]WL D SUREOpPPD
NpV]VpIJHNHW DPHO\HN HOHQJHGKHWH\WBHQ HN &D VI$]1D
NeO|QE|] WDQWIiUJ\DN LQWHJUiFLYMD HO VHJtWL D] pOPpQ\\
RNWDWIiVEDQ DKRO D WDQXOyYN YDOyYV pOHWKHO\[HWHNUH
DUUD KRJ\ SpOGiXO HJ\ |HQRWRMHMNRADEMYQ i EW R y\]1y0y N |U
WHFKQLND pV YL]XiOLV P"YpV]HW WDQWiUJ\DN LQWHJUIOyG
HU VtWL D VIDNPDL |[QLVPHUHWHW PHJQ\LWMD D] XWDW D]
N[]|[WWL P"KHO\PXR@NNWWHUW BIpR'HN pV HJ\PiV yUDOiIWRJDWi
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OpWUH DPHO\EHQ D WDQiUL HJ\*WWP"N|GpV QHP H[WUD IH
VIHUYHV UpV]H $ SHGDJyJXVRN N|]|[WWL NROODERUiFLYy HU
XWDW D] HJ\PiVWyO YDOy WDQXOiV HO WW W$ W D®WNRND
PUGHNO GpVpW LV PLYHO NpSHVHN pUWHOPHW WDOIiOQL C
NRPSOH[LWiVD PHJN|YHWHOL KRJ\ D WXGiV QH WDQWil
LQWHUGLV]FLSOLQIULY WDQXOiV PHJQ\WWMDNDP KVDIWY D |DHG
|Qio0y JRQGRONRGIVIW $ WDQiUL N|]|[VVPpJHNEHQ PHJMHO
VIHUYH]JHWHW Q|YHOL D V]DNPDL DXWRQyYPLiW pV KR]]iMiU
PHIJN|JHOtWpVEHQ D PDWHPDWL NIR PDQR "pr\p \D] MW FB Q\R-OU/B b 0] K
HI\WpJHN KDQHP HJ\PiVW N&JHH W MWW PUNIGGC WBQMN®iV OHKHW
D GLINRN N*O|QE|] Qp] SRQWRNDW pV JRQGRONRGIiIVPYGRNTE
HPSIWLIMXN pV D NRPP XQIaN267 y\$ NpIYQVP RN N|]|[WWL NRRSH
D] LVNRODL N|]|VVpJ NRKpJLYyMiW PLN|]JEHQ ~M SHGDJyJLD
PHJYDOYVXO $ NJ|]|V WHUYH]pY WDQYUDPHJILJ\HOpV pV

NXOW~UiMiW pStWL 1HP]JHWN]|]JL SpOGiN DODSMiQ SO (UD
VIHPOpOHW JD]GDJtWKDWMD D SHGDJyJXVRN LRNGNHWU VDD Q|
POHWV]HU" JRQGRONRGiV NLDODNtWiViEDQ $ QHPJHWN]]L
LOQWHUGLV]FLSOLQiULV PHJIN|JHOtWpV pV D WDQiUL HJ\eWW
VLNHUHVVPJpPQHN 2(&' $ SHGDJyJX\\RN]WDSNDYQW D B D-
LQVSLUIFLYNDW KR]JQDN pV PHJHU VtW Lptogvahd dbBddla LG H QW
IRO\DPDWEDQ PyGV]HUWDQL NHUHWHW EL]WRVtW DPHO\EH(
pUWPN LV $ KD]DL pV QHP]JHWN|]L2SPOW QXHOUH.ONH K RO O P QB
LVNROQWSLUIOy J\DNRUODWRNDW KR]QDN EH D NJ|]|V WpUEH
D WDQiURNDW LV WDQXOiVUD |V]W|QJL $ NRRSHUDWtY WDQi
WDQXOiVL HUHG P PQyBXWHRWN ph/Op BHIH W Wilan20¥2113 B20l UHD Y H V

SHIOHNWtY SHGDJyJLD

$ SURJUDP VRUIQ D UpV]WYHY N |[QUHIOH[LYYDO pUWpPNHOLN
IRO\DPDW VHJtWL D WDQiURN V]DNPDL |Hihp@sz@lpighpW pV
PHJRV]WIiViQDN LV $ UHIOHNWtY SHGDJyJLD DODSMD D] D IH
FVXSiQ PyGVJHUHN DONDOPD]iVD KDQHP IRO\DPDWRV WDQX
J\DNRUODWXN HOHP]pVH UpYpQ I\WMGBIWRWHW B i NWH W AOVHWH L
1995:872102 $] |[QUHIOH[LY iOWDO YiOLN OiWKDWYyYi D WDQtWiV
IHOHO VVpJYiOODOiV pV D] HPSiWLD $ PHQWRUiIOiIV QHP KL
DPHO\EHQ D WDQiURNDW DFSHDM WDMOYMWDHJItWLN HJI\PiV IHMO
PHQWRUIOW N|]|[WWL SiUEHV]pG KR]]iMiUXO D V]DNPDL |Q
SHGDJyJLD FpOMD D WDQXOiVL IRO\DPDWEDQ YDOy DNW
~MUDPUWHOPH]pVH|NS GHKHWiOpYHAWINGRQRDN DUUD KRJ\ D W
pV HOHPH]]pN VDMiW WDQtWiVL JSRNRU DYDY X ND\P | 'DIMNAHY FOH
HU VtWL D VIDNPDL DXWRQYPLiW pV D]: 4976 M® WMLMYIDMNOYAV
befoJDGiVD pV D WDQXOyN UHDNFLYLQDN HOHP]pVH VHJtW D
IQUHIOH[LY D WDQiUL HOpJHGHWWVpJHW LV Q|YHOL KLV]HQ
KLWHOHVVpJ $ WDQXOiVL NJ|]|[VVPpJHNEHQ YDOy iUpV]YpV
WDQXOYN|]|[VVpJHN OHKHW VpJHW EL]WRVtW D] |[QUHIOH[LY
WDSDVJWDODWRN KDQHP NJ|]|V GLOHPPiIN pV PHIJROGIiIVRN L
IHMOHV]WpVH PiU D SHGDJyJXVNpS]pVERQWIQOHYyE GKHWRVS|
QDSOYN VHJtWVpJpYHO $ J\DNRUOy SHGDJyJXVRN V]iPiUD D
WDQpY UHQGMpEH DNiU WDQiUL QDSOyYN YDJ\ WDQXOiVL QI
QHP ]iUMD NL D] pUJHOPHNHW DN RR/IDW DI WEMQ | KD HOA RW B
IRO\DPDWEDQ PHJPpOWNHOPPNX¥BRUF YLMOIDWHUPY GQHN D

J\DNRUODWEDQ LV $ UHIOH[LY OHKHW VpJHW WHUHPW DU
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HVIN|]JHLW pV FpPOMDLW $ UHIOHNWtY SHGDJyJLD WHKiW QHF
pV D WDQXOiV pO IHMO G pV IRO\DPDWRVDQ PHIJNpPUG MHC
D SHGDJyJXVRN QH FVXSiQ DONDOPD]]HN N HAD QX0 DW DD &)
VDMiW NRQWH[WXVXNEDQ (]JiOWDO YiOLN D WDQtWiV YDOy
SHGDJyJLDL J\DNRUODWEDQ D WDQiURN QHP IpOQHMN NpUG|
HEEHQ OiWMiN D V]DNPDL IBRIWFR\W\SGHGDORNWL #MHOHQOpW
IHOWpPWHOH D VLNHUHV pV IHQQW D UlWetsrDI998).RNWDWiVL LQQF

6LNHUW|UWpPpQHWHN pV My JADNRUODWRN

$ 67( $DODS~ WDQXOiVL SURJUDPRN EHYH]HWpVH V]iPRV KO
PRVW PpUKHW SR]HWHG PB@QVR]HWRMNDWD J\DURUV]iJRQ D 'LJL
'"3NHUHWpPEHQ SLORW MHO ®HDERIOR R HYDBOYYWOWDDHQ V]
PRWLYiFLYWWDID HPHONHGHWW '$3WDQXOyN QHPFVDN DNWtY]
UpV]W D] yUINRQ GH PDJDEL]J]WRVDEEDQ KDV]QiOMiN D Gl
NH]GHPpQ\VH]QHN FVRSRUWRY SURMHNWPXQNiWV $1HRRATW PV
VIHULQW D SURJUDPEDQ UDpWM]W H Y=JW KRIURWHPOPOHWYiOV
Q\LWRWWIHELQWMW GLV]FLSOLQIiULV P"N|GpVUH 6]ORYIiNLi
NDSFVROyYGY NXWD$0iD OB Y IRNWDINEXQ|YHOWH D GLINRN |Qi
NHGYpW $ EXGDSHVWL +XQ\DGL -iQRV *LPQi]LXPEDQ P"N|G
QDSHOHPHV Yt]JPHOHJtW SURWRWtSXViW [HBDHMWHVRW pN
,QQRYIiFLYV 9HPEHQS$ GORWMMNWHW N|UQ\H]JHWL WXGDWRV\
QHYHOpPVL FpOODO LQGtWRWWIiN (J\ GHEUHFHQL OiOWD 0iQ
KDV]QiOWDN D ORNiOLV N|UQ\HJHWYpGHOPL NpUGpPVHN IHOC
SUH]HQWIiFLYNDW pV SRGFDVWRNDW NpV][tWHWWHN $ QHP]
OpWHJLN D 1$6%$ 67(0 (QJDJHPHQW SURJWDIPWNR O HKRHND VI J H
"UNXWDWiVKR] NDSFVROYGY NLKtYiVRHED W ROSDM DB DR PWY i.
WiPRIDWRWW 6FLHORMEANRHWN|]L WDQIUN|]|VVPIJHNHW K
WHUPpPV]IHWWXGRPiIQ\RV RNWDWSVRIQUPRY B WWUH W B B6 VNWD O
N[]|[VVpJHN NXOFVV]HUHSHW MiWV]DQDN D My J\DNRUOL
PHQWRUSURJUDPRNRQ NHUHV]W+O RV]WMiN PHJ WDSDV]W
IQLVPHUHWHW pV D] RNWDWIiVL VWRRBHUDINtY L Q/RRKIDQYV E
J\DNRUODWRN D WDQXOyYN N|]|[WWL EL]JDORP HU VtWpVpW
WiPRJDWMiN

$ My JJDNRUODWRN GRNXPHQWiOiVD pV PHJRV]WiVD GLJLWi
SURMHNWHN QHPFVDN LQVSLUiIFLYW KDQHP PiVROKDWYy PF
RNWDWiV H]JiOWDO QHPEVDN HVIN|] KDQHP KYVY®& OB NM|Y
WiUVDGDORPED LQWHJUiIOiIViKR] LV

67($ 0 pvV D M|Y V]DNPiL

ASTE(AW ]HPOpPOHW NXOFVV]HUHSHW MiWV]LN D V]i]DGL PX
'RUOG (FRQRPLF )RU®RG20) WMV LMMO BQWHPMRQWRVDEE M|Y EH
WDUWR]LN D NRPSOH[ SUREOpPDPHJROGiIV D NULWLNXV JI
LQWHOOLJHQFLD $67( $ 0 HIHN PLQGHJ\LNpW ~J\ IHMOHV]W
DONDOPD]KDW$])YRTFIODQDIMOW|UHNY iJDJDWRN PLQW D PHV
IHQQWDUWKDWY HQHUJLDJD]GiOINRGOWD SB G RER MWLKNR] DPVD D |
WHU*OHWHN DNFRRSBWHQBELON YHUVHQ\HO Q\W MHOHQWEKHW (
WXGiVW KDQHP D] LQIRUPiIiFLYN N|[]|[WWL |[VV]HI+JJpVHN IHO
$] 2(&" VIHULQWIDN BNRMWDWI® M|Y EHOL VIDNPiNUD NHOC
PD PpJ QHP LV OpWH]QHN $ 67( $ 0 HUUH NpSHV D]iOWDC
DONDOPD]NRGiVL NpSHVVpJHW D] LQQRYiFLy LUIQWL Q\LW



67( $ 0 2.7$7E6, 352*53$0

VIHPOpOHWpPW $ GLJLWIiOLV WiUVDGDORP pV D ]|OG JD]GDV
POHWV]HU"VpJHW KDQHP IHOHO VVpJYiOODOIVW LV MHOHQ
WHFKQROYJLIW pV D NUHDWLYLWIiVW N|]|VVRPNW MWNW M |NR WG
V]lyOy MHOHQWpVH KDQJV~O\R]]D KRJ\ D] RNWDWiV NXO
DONDOPD]NRGiV $67($ 0 OHKHW Yp WHV]L KRJ\ D WDQXOyI
$ WDQXOyYN D] RNWDWiVL IRO\DPDU¥ ORANQ CRRHO\H NEHIDH S Bl 1
alkothatnak, kutathatnak YDJ\LV HO NpV]JtWLN VDMiW V]DNPDL-LGHQWI
WHU*OHWHNHQ EHO+OL HJ\HQO VpJ HO PR]GtWiViYDO D QHP}
ASTEAMPYGV]HUWDQ W HKIW. BHBWF\KIDNQ NP KLYDWIiVW LV IRUPIC
APLW WDQtWXQNu KDQHP D AKRJ\DQ WDQXOXQNp NpUGpV
PLQ VpJH OHV] D PpUFH $ M|Y V]DNPIiL pV NLKe¢DI WU GpY MH
az, hogy tudunke e]HNKH] PpOWy WDQXOiVL NJUQ\HIJHWHW WHUHPWF

OWUDYDOYy

$ M|Y RNWDWiVD PiU PD IRUPiOYyGLN QHPFVDN D] LVNROIN
JRQGRONRGiIVPYGRNEDQURYUD® 6JK B FVXSiQ HJ\ NRUV]HU
PYGVIHUWDQ KDQHP V]HPOpPOHWYiOWiV RO\DQ PHUW|]HOtW
KDQHP pUWHOPHW FpOW pV pOHWNpV]VpJHW LV DG $ SHC
WDQWiUJ\L VIDNHPEHU PHQWRU LQVSLUiWRU NtVpU DNL
QHP SXV]WiQ IMDBUW iKIDQHP MHOHQOG®W KL MHO HF NRD SV MR
RNWDWyL VIHUHS HJ\UH LQNIiEE pUJHOPL LQWHOOLJHQFLIQ
D EIWRUViJ SHGDJyJLiMD LV EiWRUViJ KLEi]JQL NpUGH]QL
WDQiU LV WDQXOy PDUDG WD\& DV WDIOIWMWY N M |8 ¥ NI LS V]i]l
DONDOPD]NRGY QHYHOpV FVDN DNNRU OHKHW KDWPpPNRQ\ |
WDQXOiVQDN RO\DQ |U|PIRUUIVVi NHOO YiOQLD DPHO\ QHP
KDQHP D] DONBMUW pW OPHQ\pW LV (EEHQ D N|JHJEHQ D WD
NDSQDN KDQHP PHJWDSDV]WDOMIN VDMiW HUHM+«NHW IHOF
NLV]iPtWKDWy GH D] RNWDWiV DGKDW EL]WRV WDODMW D
SBDJYyJXVNpQW DGKDWXQN D] D M|Y EH YHWHWW KLW (] D
67( $PURIJUDP HQQHN D KLYDWiVQDN D] HI\LN HPRGHUQH!

IV]|Q|P KRJ\ UpV]HVHL HQQHN D NJ|]|V ~WQDN

*XO\iV =VvX]VvD
RNWDWiVvVL VSHFLDOLVWD
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JHOKDV]QiOW LURGDORP
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+DUJUHD¥)KWVWODQ BURIHVVLRQDO FDSLWDO 7UDQVIRUPLQJ
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.ROE ' $ ([SHULHQWLDO OHDUQLQJ ([SHULHQFH DV WKH VF
(QJOHZRRG &OLIIV 12 3UHQWLFH +DOO

IXENLQFROPHY*ULIILWKRUBLHU /,@NHOOLJHQFH 8QOHDVKHC
$UIJXPHQW IRU $,3H® Y& REDVBXEQWLRQ

1$6%$ 67(0 (QIJDJHPHQWD, QK MLDMWMRY HMV | DS6$V

2(&' 7KH )XWXUH Rl (GXFDWLRQ D2Q&' BNXIEDAMK|CRNFDWLRC
2(&' 7HDFKHUV DQG 6FKRRO /HDGHUV DV /LIHORQJ /HDU
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6FK|Q ' $7KH 5HIOHFWLYH 3UDFWLWLRQHU1IHMRZRBURIHVVLF
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3 X E O LMK QW p V

81(6&2 )XWXUHV Rl (GXFDWLR@I1(BRBIQLQIWNWR %HFRPH
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http://www.nasa.gov/stem
https://www.oecd.org/education/2030/
https://www.oecd.org/education/2030-project/
http://www.scientix.eu/
https://unesdoc.unesco.org/ark:/48223/pf0000379707
https://unesdoc.unesco.org/ark:/48223/pf0000379707
https://www.weforum.org/reports/the-future-of-jobs-report-2020
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$ WDQyUiQ D J\HUHNHN PHJLVPHUNHGQHN
pV FVRSRUWRVtWMiN NHW PNJHMXOQW L KE
WDQXOyYN U|J]tWLN DPRH 3 MMOQ yHEM D JQ B PF
N|[YHW HQ HJ\ IHODGDWODS VHJtWVpJpYH
HQHUJLDIRUUiIVRN HO Q\HLW pV KiwWUiQ\D
$] yUD FpOMD KRJ\ PHJLVPHUWHVVH D] H
PLOGHQQDSL pOHW*QNEHQ EHPXWDVVD I
MHOOHP] LW
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NRPPXQ LEMJIFLW W P R MDBEWD WARYUGINDINE L @ DR W F
NULWLNXV HSQBROpPRMBRHUIROGV

NRPSHWHQFLiN~M MNEPWWMWHKRHHOVDMIiWtWi

(QHUJLD

$ PHIJYDO°VaWZ2V PHQHWH

OLW iEUIJROQDN D NpSHN"

OL D N|]|V D NpSHNEHQ"

OL MXW HV]HGEH KD D]JW D V]yW KDOORG
+RQQDQ NDSMXN D] HQHUJLIW"

OXWDVVXN EH D] DOIEEL DQLPIiFLYW
OL D] HQHUJLD"

OXWDVVXQN NpSHNHW SO IXWy HPEHU

OLO\HQ HQHUJLDIRNJpSMRNDRW OiWV] D
+RJ\DQ OHKHWQH FVRSRUWRVtWDQL D Np


https://www.eon.hu/energiakaland/energiaotthon/mi-az-energia.html
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$QHP PHJ~MXOy HQHUJLDIRUUiIVRN V]pQ
$+ PHJ~MXOy HQHUJLDIRUUiIVRN QDS V]|

iEUD iEUD

OLQGHQNL OiWRWW PiU HHWKWDQ N N LVHH
pJ W"] NpPISBWDSDV]WDOXQN" OHOHJ OH\
NRURP KDPX NHOHWNHI]LN pV D V]pQ HO|

SHWtWV.QN NL HJ\ ROYPW D plD-BWH D PV LR
PHOHJtWL IHQDSVXKPHWHGGLI WDUW D QD
DPtJ VeW D 1DS GH XWiQD ~MUD PHOHJtW

+DVRQOtWVXN [VV]H D NpW HQHUJLDIRUU
OL D N|]|V EHQQ+*N" OLEHQ N<O|QE|]JQHN"

JUMDWRN OH PLQpO W|EE GR O2@MP D RV\EKD
KDV]QRVYQWMPDNOV]QiOKDWY ~MUD V]HQQ\I

iEUD iEUD
D 3iURVtWi 3iURVtWViIWRN D] DOIEEL PRQGDWUpPV]HNI

$] DWRPHQHUJLD LHQ 8 UH INLIRWLW i V

$]JOHYHJ iUDPOiIVD PLDWW NLIRJ\KDWI

$ QDSHQHUJLIKR] D 1DSEyO pUNH] HQ
i00

$ YtJHQHUJLD D QDJ\HVpV" IRO\YWNRQ N
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$ WOpPIJHWYH VRN K W DG

$ N RODMEYy @& CE HIQ LY KLDW y

DGH D QDSHOHPHN KDWDOPDV KDV]QRYV
PH] JD]GDViJWyO

EGH pJHWpVH QDJ\PpUWpPNEHQ V]HQQ\H
FGH D] HU P"E O NLNHU+-O KXOODGpN K
HOKHO\H]pVH PpJ QHP PHJROGRWW
GGH D] DXWyN NLSXIRJyJi]DL QDJ\RQ Pp
HGH D ]JDMD |DYDUKDWMD D] pO OpQ\HN
| GH D] HU P" pStWpVH VRN pO OpQ\ pO kK

1p]]*N PHJ D NLVILOPHW

*\HUHNHNQHN NpV]eOW NLVILOP D] HQHUJ

OLOVHQ PHJ~MXOy pV QHP PHJ~MXOy HQH!I
OHO\LN HQHUBKDIKQIWIDRYP VIHQQ\H]L OHJL
OHO\HN D NHYpVEp V]JHQQ\H] N"

$ PHJROGiIV HOOHQ U]pVH QDJ\FVRSRUWE
PDJ\DUi]DWWDO

$ IRJODONR]iIVRQ WDQXOW D Np UYWALNH [oV/LV TH
WHOMHVtWPpQ\pW

*\"MWVeN |[VV]H D YiODV]RNDW
JHOtUKDWMXN D WIiEOiUD NLYHWtWKHWM:
DPHO\HW W|EEHQ LV PRQGWDN D]RNDW

$ MHOOHP] NR DIDDBMIEN PHILN]Y|DH G QH U
$] HQHUJLD PR]JDWS\OD D] GORKGIRAN DIV I p S H N
YDJ\ PHOHJHW DG
/H]iIUIVNPQW PLQGHQNL IRJDPRRIGRW RWJIIL
WDQXOWDNNDO NDSFVRODWEDQ

$ PRQGDWRW NH]GMNWW N RDW «
OHINPUGH]KHWMsN D]W LV KRJ\ PLUH OH(
NH]GMeN D PRE|GIDWRWPB\WXGQL KRJ\«

9DQQDN RO\DQ DQ\DJRN PR]JiIVRN DPHO'
(JHN D] HQHUJLDKRUGR]yN
*\"MWVeQN SpOGiW HQHUJLDKRUGR]yYNUD
+D QHP V]JHUHSHO PLQGHQ LVPHUWHEE H!
SHGDJYJXV HJIpV]tWVH NL ~J\ KRJ\ OHJ\H!
PHJ~MXOy HQHUJLDIRUUIV

7DQWzUJ\L NDSFVRODWRN
)LILM@HUJLD HQHUJHWLND HQHUJLDPHJ

"LIJLWiOLV HVIN|]IN RNRVHV]N|[]|IN SURMEF
OR]JIVRN HQHUJLDLJpQ\H

$)|]OG HQHUJLDKRUGR]yL


https://www.youtube.com/watch?v=Vcc59WT8rA0
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!88= 9L]XiOLV 30ODNiW WHUYH]pVH DPL HOHKUYMDWID NIDJU k

% ODWHPDV (QHUPPDWpPNHJI\VpIJHN N|J|[WWL iWYiOWiV
3UHIL[XPRN KDV]QiODWD D] HQHUJLD PpU\

Q%) Y*JJHOpPN )RUUIVRN
OL D] HQHUJLD™"
*\HUHNHNQHN NpV]eOW NLVILOP D] HQHUJ



https://www.eon.hu/energiakaland/energiaotthon/mi-az-energia.html
https://www.youtube.com/watch?v=Vcc59WT8rA0
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PDWHP BIW]LLND) UQ\H]HWLNV@AWBWWKDWY Vil

PDJ\DU Q\HOY @M JUNOGMBRWHPDWLND

$] HQHUJLDKRUGR]YN IRJDOPIQDN pV MHO
HO IRUGXOiVXN KHO\V]tQHL IHOKDV]QiOi
HQHUJLDKRUGR]YN NpV]JOHWHN 7iMpNR]y
V]i]lDG HQHUJLDIRUUiIVDL $ IHQQWDUWKD
PHJIRJDOPD]iVD $ PHJILJ\HO NpSHVVpJ I
IRJDOPDN PHIJWDQXOiVD LVPHUHWOHQ V|

pY
SHUF

2NWDWiVL MQGHWN MK RUGRRXNNEG SOWLR
*HRJUDSKLF

,QWHUDNWtY MiWpNRN YDJ\ VILPXOiFLyN |
AQHUJWAOBORUH 5HQHZDEOH (QHUJ\
9LUWXIiOLV W~ WKHY YDHUQPSHHQ HS HINXK H ]
'LIJLWIiOLVY HVDNSWRSPLQWHUDNWtY WIiEOD

FVRPDJRQGYSDBMIRWYN D] HQHUJLESKKHUG R
tUyHV]IN]|]

NRPPXQ LEMNJIFLW W P R V®BED WHRNUGINDIVY L @ DR v F
NULWLNXV HSQBROPRBRUIROGV

NRPSHWHQFLiN~M MNEWWMWHKRHHOVDMiWtWi

(QHUJLD

$ PHIJYDO°VaWZ2V PHQHWH

OLW MHOHQW QMHNWHN D] HQHUJLD

OL MXW WYDDVBINEH"

1DS V]pO V]pQ ID EHQJLQ HOHNWURPR
(QHUJLDIRUUIVRN <RX7XEH

.LVILOP PHJWHIQH QW DKRDER]YyNUyO
OHJILJ\HOpVL VIJHPSRQWRN
$0LO\HQ HQHUJLDIRUUiIVRNDW OiWWiO"
$OLUH KDV]QiOMiN D] DGRWW HQHUJLDIF


https://youtu.be/D3ehCtmai1Y
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HHHUJLD DPL PHBPNDNPKBWLDDS XV]WXOI|'
OHJ~MXOy HQHUJLDIRUUIVRN <RX7XEH

%HPXWD\ &VRSRUWRVtWVXN D] HQHUJLDIRUUIVRND
OHJ~-MXOy HQHUJLDIRUUIVRN
(QHUJLDIRUUiIVRN 6XWRUL

JHOIHGH] 910DV VIDWRNEEWW E O
PyGV]HU

JUMDWRN IRJDOPD]iVW
OLpUW IRQWRVDN D PHJ~-MXOy HQHUJLDIR
+RJ\DQ EHIRO\iVROMD D] HPEHUHN pOHW(
NH]*QNEHQ YDQ
$IHI\VeWWP"N|GpV IRQWRVViJiUD KtYMiWRNM
A$] HOQHUJLD |VV]HN|W DSHUHQFLIQ LQQH

PVItWVHWHN ILI\HOHPIHONHOW SODNi
9LJ\i]]XQN D )JOGUH
UiQ\PXWDWRWiLQNQDN D] HQHUJLIN KDV]C

7DSDV]W $ FVDSDWRN EHPXWDWMIiN D SODMNWUWMNDD INN
.ULWLNXV VIHPPHO UHIOHNWIOQDN HJ\Pi\

9LVV]DMF $ GLINRN PXQNiMiQDN pUWpNHOpVH
eUWPNHOLN HJ\PiV PXQNiMiW LV D FVDSD'

%HPXWD\ (QHUJLDKDWpPNRQ\ViJ
DQ\DJRN

Yo
CO:
Alacsonyabb
légszennyezés
és kibocsatas

Télen meleg,
nyaron hivds
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25-50%-kat
Gazdasagi . nbvekyc ’
elonyok ingatlanérték

iEUD
(UHGPpPQ' .ULWLNXV JRQGRONRGIV
(J\eWWP"N|GpVL NpV]VpJHN IHMO GpVH
.UHDWLYLWiV NLERQWDNR]iVD

7TDQWZUNDISFVRODWRN

7HUPpPV]F )LJLND HQHUJLD HQHUJHWLND HQHUJILD
WXGRPIiQ

'LJLWiOL' 'LIJLWiOLV HV]N|]|N KDV]QiODWD ODSWRS


https://youtu.be/iyjkg0UnH2g
https://youtu.be/DQd95IbOHYg
https://www.sutori.com/en/item/untitled-2ae2-eddb
https://mernokkapu.hu/tag/energiahatekonysag/
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)JOGUDM] $)]OG HQHUJLDKRUGR]yL

7|/UWpPQH.

9L]XiOLV

(QHUJLDIRUUiIVRNSBIMOIRBPpUYB ®DORP yWD

3ODNiW WHUYH]pVH DPL IHOKtYMD D ILJ\}F

ODWHPDV (QHUPPDWpPNHJI\WpJHN N|][WWL iWYiOWiV

)*JJHOpPN

3UHIL[XPRN KDV]QiODWD D] HQHUJLD PpU\

JRUUNVR
$] HOQHUJLD DPL D YLOiJRW PR]JDWMD 3l

/THUPLNXV HQHUJLD

OL D] D K V]LYDWW\~"

OL D PHI-MXOy HQHUJLD"



https://prezi.com/pda2r9qac5vy/az-energia-ami-a-vilagot-mozgatja/
https://geotrade.hu/cimke/termikus-energia/
https://rifeng-hoszivattyu.hu/mi-az-a-hoszivattyu/
https://www.tisztaenergiak.hu/mi-a-megujulo-energia/
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7JUWpPQHOPL HQHUJLDIRUUIVRN

$ VL HQHUJLD)RGU]YRWMHN IHO KRJ\ D]
KDV]QiOWIiN NL D] HQH U\ iY¢]H@®GI XAV D
PDOPRNDW KDMWVDQDN PHJ YDJ\ D QD
PHOHJtWpVpUH

$,SDUL IRUUJGDEHRRAILDLSDU NODI|R|VHQ
HQHUJLDIRUUIVNPQW YDOyY IHOKDV]QiOi
WiUVDGDORPEDQ eUGHPHV PHJYL]VJiOC
HQHUJLDIHOKDV]QiOiV pV KRJ\DQ DODN

(QHUJINDUQAH]HWL KDWiVRN

.*O|QE|] QpSHN pV NXOW~UiN HOWpU HC
HQHUJLDIRUUiIVDLNKR] ILJ\HOHPEHIDYXpY
IHQQWDUWKDWYyYViJRW +RJ\DQ NH]JHOLN
HQHUJLDIRUUIVRNDW pV KRJ\DQ WeNU]|]
WHUPpPV]HWKH]" (J\HV VODNRV NXOW~L
LQVSLUIFLYW DGKDW D] HQHUJLD IHQQMW

(QHUJLD V]LPEYyOXPDL D NXOW~UIiEDQ
TOLWROYJLD B\RNINX®iIW~UIEDQ D] HQHU.
VSLULWXiOLY MHOHQWpPVW KRUGR]QDN
VILPEYyOXPQDN WHNLQWLN DPHO\ pOHW
HIJ\LSWRPLDNQiIO D QDSLVWHQ 5p pV P
D KWDOPDW pV D] HQHUJLiW WHVWHVtWL
$(QHUJLD PLQW $ WHIRLMWWIDUILORLYIRDD @
NHUHV]W+.O D YLOi{JRW iWKDWy HQHUJL
EHPXWDWKDWYN LO\HQ V]LPEyOXPRN D
D] HQHUJLD XQLYHUJiOLV IRJDORP

JURGDOPL NDSFVROYGiVRN

6]iPRV LURGDOPL P" iEUIi]JROMD D] HQHU
SpOGiXO D We]HW D QDSIpQ\W YDJ\ DNil
PHWDIRUINDW $ WDQXOyN RO\DQ YHUVHI
HOHPH]KHWQHN DPHO\HN D] HQHUJLD p
iIEUIJRGBMINGiXO 9LFWRU +XJR YDJ\ :LOOI
WHUPpV]HW HQHUJLIL J\ADNUDQ MHOHQQ
PR]JJDWYHUHMHL

ORGHUQ NXOWXUIOLV SiUKX]DPRN

f)LOPHN pV PpGLBPPRWIRHRGHUQ ILOP p\
IRJODONR]LN D] HQHUJLDIRUUiIVRNNDO
NOtPDYiOWR]iV YDJ\ D] HQHUJLDKLIiQ\ W
KRJ\DQ iEUi]JROMiN D] HQHUJLDYiOViJRN
$7HFKQROYJLD pV WiU\$DNDO®E |]HMBOOG
WHPSYEDQ KDODGQDN D] HQHUJLDIHOKI
PHJ~MtWiVIEDQ $] HQHUJLDWHFKQROYJ
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D NXOW~UiW pV D WiUVDGDOPDW SpOGi
WpUQ\HUpVpW

IL]LNWDHFKQIpRRHOL R OB LYDp VIW W W pRLHRIGED O

JROQOWRVDEE WWOQMNMGHHNHN WXGRPIiQ\W|UW
pY

T SHUF

I
&OLPDWH /LWHUDF\ DQG (QHUJ\ $ZDUHQH

+RZ (OHFWULFLW\ :RUNYV

OR]D:HE pV OR]D%RRN
ILGHRWDQiU
6XOLQHW

JULW] .DK®] HPEHUL WHVW FVRGIiL
SREHUW 6QHGGHQHUJLD

'U %DORJK /iOHIy»MXOy HQHUJLD Np]LN|Q

IQQRY$RUWH D WS YRWE D/p P D PHDIROOOALIW L N X Vi J R
DNWtY WNDWQDVWOLIND L JHRQGRONRIGIV pV NRPF
WHFKQRBJUIMNP"N|GpVL NpV]VpJ

VDNWXGRPiIQ\RV WXGDVPGIRWMW WpPEN|U F
PHIJpUWNVHHIRJODOY WHGDHQ XPH UK MHV VpJ
DODNXOiViQENO/BGYWpMUYHYL V]HUYH] LENp
DEV]WUDKiOy NpSHVVpJ IHMOHV]WpVH

$] HQHUJLD ~-WMDiLPR]EIVERR]KiV

$ PHIJYDO°VaWZ2V PHQHWH

OL D] HQHUJLD pV PLJAEUHP ANRIGGIMINH ] KR Jp
OLOVHQ N+O|QE|] IRUPIiL YDQQDN D] HQHU
iw HJ\PiVED"

+RI\DVQiPtWKDWMXN NL HJ\ WiUJ\ PR]JIiVL |
K HQHUJLiMiwW"

OLpPUW YDQ V]*NVpJH D VIHUYH]JHW+QNQHN
DIW"

+RJ\DQ P"N|GQHN D] DOWHUQDWtY HQBIDJ
VIpOHQHUJLD"

OLOV\HQ MHOHQVpPJHNHQ NHUHV]W+0 WDSE
PLQGHQQDSL pOHWEHQ"

OLpUW IRQWRV D] HQHUJLDWDNDUpNRV Vi.
HQHUJLIW RWWKRQ"


https://cleanet.org/index.html#.VIG0EQ3PLQQ.twitter
https://www.saveonenergy.com/resources/how-electricity-works/
https://www.antikvarium.hu/index.php?type=search&kc=Az%20energia&sz=Robert%20Snedden&he=0&jk=0&reszletes=1&oldalcount=1&interfaceid=102
https://www.antikvarium.hu/index.php?type=search&kc=Meg%C3%BAjul%C3%B3%20energia%20k%C3%A9zik%C3%B6nyv%202010&sz=Dr.%20Balogh%20L%C3%A1szl%C3%B3&he=0&jk=0&reszletes=1&oldalcount=1&interfaceid=102
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OL W|UWpPQLN KD HQHUJLIW YHV]tW HJ\ U
PLO\HQ KDWiVD YDQ HQQHN D N|JUQ\H]HW!
+RJ\DQ WXGXQN HQHUJLIW WiUROQL pV F
IHMOHV]WpVH"

OL D N*O|QEVpJ ID@HP~-MXIOWEKWOY HQHUJLEL
+RJ\DQ PpUMe+N D] HQHUJLIW pV PLO\HQ F
KR]]i"

OLPUW YDQ VY]HWWOEN\BNND D] DXWyN P"N|G\
HQHUJLDIWDODNXOiIVRN PHQQHN YpJEH H
+RJ\DQ KDV]QiOMXN D K W D] HQHUJLDIRL
OLpUW IRQWRYV D] HQHUJLDKDWpPNRQ\ViJ
IHQQWDUWKDWYViJKR]"

OLOVHQ N|UQ\H]HWL KDWiVDL OHKHWQHN
WXGMXN FVINNHQWHQL D NiURV N|YHWNH

@ gWOHWH($ GLINRN [WOHWHLQHN |[VV]HI\"MWpVH

(O NpV]tV fKPpU KRJ\ PpUQL OHKHVVHQ D Yt] K Ppl
TKXUNDSiOF N ty\y WO'HOWKH] V]*NVpJHV DOXI
$DOXIyOLD D SDStUNtJ\yKR]
$eGtW VGRER] H] DNiU ~MUDKDV]QRVtWRW

iEUD

$SRV]JWHUSDStU YDJ\ NDUWR GUBI$RQWDF By
fILOFWROODN V]tQHV FHUX]iN pV UDJDV]\
GHNRUiIOiIVKR]
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tPpU V]DODJ YDJ\ YRQDO]y DPLYHO WiYR(
HQHUJLD V]iPROIiViKR] V]*NVpJHV

IPLQL QDSNROOHNWRKD VDR H Y3 MO Pkl HU
EHPXWDWYy NpV]tWpVH

THI\W]HU" K NDPHUiIN YDJ\ K PpUVpNOHWP¢
$GLJLWIiOLV PpUOHJ

tKYH]JHW DQ\DJRN SO Up]GUYW YDJ\ DO
HQHUJLDIUDPOiIVW GHPRQVWUIOQL OHKH\
INV HOHNWURPRV RRMWRWRK NQBWAILD YLC
DODNtWiViKR]

IPXOWLPpWHU

$] HVIN|]IN HO NpV]tWpVH Yt]JIRUUDOIV
OpU HVIN|]|N HO NpV]tWpVH

$ K HQHUJLD NpSHV PHFKDQLNDL HQHUJL
QHP PDUDG WHOMHRLPBOWD N BN DVHWWI W
NJUQ\H]JHWEH $ PHOHJ OHYHJ NLVHEE V"
HQHUJLD N<O|QE|] IRUPINEDQ WiUROKDW
iWDODNXOiV YHVIWHVpJJHO MiU

$ SURMHNW FpOMD KRJ\ D WDQXOyYN PHJj
D] iWDODNXOiVRN IRO\DPDWiW YDODPLQ)
YHVIWHVpPpJHLQHN IRJDOPiW (PHOOHWW C
YL]VJIOKDWMIiN PHJ D] H@HN Jp D W UDMWR R
D] HQHUJLD PLQGHQQDSL pOHWEHQ YDOy
NpUGpVHNUH

$ SURMHNW OpQ\HJH KRJ\ IHOIHGH]WHW
ILILND WIUYpQ\WRIQWRQR@RPEGNU SHGLJ H
PHIJpUWpVW PDUDGDQGYEE WXGiVW HUHC

$ GLINRN D] HUHGPpQ\HLNHW |VV]HKDVRQ
PHJIRJDOPD]]IN WDSDVIWDODWDLNDW

OLpUW HJ\H]JQHN PHJ YDJ\ N*O|QE|]QHN D]
WDSDV]WDOWDN"

6]iPRV GLiIiN PHJHPOtWL IKRJO OtWLSR WhJD
D SURMHNWQHN A-y YROW WDOiOJDWOQL
D V]iPtWiVDLQN KHQ\WBVEN QROMNDWiWpOQ
|[UIPpW"

$OXIyOLD SDStUNtJ\y HONpV]tWpVH
$9iJM OH IBDUDE/ DOXIyOLiW pV IRUPI]] I
DODN]DWRW

$$ NtJ\y YpJpUH W"YHO NpV]tWV HJ\ DSU
iWI"JKHWHG

$ NtVPpUOHW IHOiOOtWiVD

$gQWYV IRUUyY YL]HW D] «GtW VGRER]ED
W~0 KRUIWYHONHU<OG D EDOHVHWHNHW
$+HO\H]G D KXUNDSIiOFiW D GRER] V]pOp
SDStUNtJ\yW D SiOFiUD ~J\ KRJ\ D Yt] I]
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$tNPpUOHW YpJUHKDMWiVD

$0pUG PHJ D Yt] K PpDVpQi@HWKHWpPU W D
K PPUVPNOHWpPQHN PHJKDWIiUR]iIViKR]
$,QGtWVG HO HPVOWSH HUWy HONH]G PR]
VWRSSHUW

FOHJILJ\HDWYHOG PHJ KiQ\ IRUGXODWR\
DODWW pV MHJ\H]G IHO D] HUHGPpQ\HN
$.tVPUOHW LVE®QEPPUWHPpUVPNOHW" Yt]]I
LV YpJH]]pWHN HO D NtVPUOHWHW KRJ\
PR]JiVD

$GDWIHOGROJR]iV

$)RUJIVL HQHUJLD$NRWJIPYW V@B UNJ|LYIH W N
NpSOHWWHO IMERROKB®D SLOODQDWQ\L
Q\RPDWPMNK DpVIVHEB VD [RUY HBHYVV

(J\ DOXIyOLD NRURQJ W|PHJpQHN NLV]iF
V'U"VpOmpV HD YDIVWDS YV $IRURBPH JW pD | R/J PW
D] DQ\DIpIH V]R WDWi KR WK B MJ
$GDWRN
6XJiU "BCFR P
9DVWDJViIJ K DOXIyOLD YDVWDJViJiW
PLOOLPpWHUEHQ DGMiN PHJ DPLW Pp
SL PR i F P
6"U"V@ D] DEXX'P\WH|NOEED NJ P
7pUIRJDW NLV]iPtWiVD
$ NRURQJ WHQRHDWDQW V]iPtWKDWYy
LN'tS
7|PHJ NLV]iPtWiVD
$ W|PHJ
L LANtSO
6]]JVHEHVVpJ NLV]iPtWiVD
(J\ SHUFDODWM HPGE IP | R U G &/EWRINVIG] D]
DIEEIpS\OHWEH EBMKHMVJ\HWWH YV
XL E -

$+ PHQQ\LVpJ NL$]KP PMIQYOQ\LVPINW HW NH
NpSOHWWHO V]iPRORBRBROGDXN IRNK NE
- J& DJ]» DY MPHJIBYVD D KpUPKN OHOMR ]

JYHWNH]WHWpPVHN

$ NtVpUOHW VRUIQ D WDQXOyN WDSDV]V
K HQHUJLD KRJ\DQ NpSHV PR]JiVIRUPIYi
EHIRO\IVROMD D Yt] K PpUVPNOHWH D IF
HOHP]pVH VRUIQ D GLiIiNRN M@JLWRNWK HJ
N[]|JWWL N*O|QEVpPpJHNHW LV

(QHUJLDGHILFLW

¢ L A %

+iQ\ V]i]DOpND H] D K HQHUJLIQDN"
© ¢ “Aph N E
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OLYp IRUGtWYGLN D] HQHUJLD"

$ K HQHUJLD N|UQ\H]JHWEH MXWiVD NE
$ W" KHJ\H pV D] DOXIyOLD N|]J|WWL V~U
OHFKDQLNDNEQHUJLD

/JHYHJ PRJJIMMBMEHUJL

/JHYHJ QHGYHVVpJWDUWBBPIQDN Q|YHN
.RQGHQJiFLYV KEHQHUJLD

$] [VV]HV HQHUJLD D UHQGV]HUE O QHP
PHJ DPL D] HQHUJLDPHJPDUDGIV W|UYp

OHIJMHJI\]pV

(] D NtVPUOHW OHKHW VpJHW DG DUUD K
N|[YHWYH PHJIRJDOPD]]iN VDMiW KLSRWp]
HUHGPPQ\HNHW pV N|[YHWNHJWHWPpPVHNHYV
MHOHQVpJHNU O

$ NtVPUOHWHN VRUIQ J\"MW|WW DGDWRN
GLINRN VDMiW V]iPtWiVDLNDW pV HUHGPp
VHIJtWHQHN PHJpUWHQL D] HQHUJLD Ne«O|(
N|OFV|QKDWIiVDLW

$GMKQNJHQG LG W D WDQXOYNQDN KRJ\
PYGRVtWViN D EHV]iPROYMXNDW

~OORPZVRN

$ WXGRPiQ\ PDJIEDQ IRJODOMD D JRQGRC
NtVPUOHWH]pVW

JRQWRYV D] HO JHWHV VHMWpVHN PHJIRJD
PHIJRV]WIiVD

$ YLOIJ WXGRPIQ\W|UWpPQHWL pV WiUVDGI
PHJYiODV}EOWBWNHI\"MWpVH IHOtUiVD pV
(VIN|JMWI\JHWI«]HW V]iPtWyJpS WROO PR

gQioOOy IHOIHGH]pY WXGRPIQ\RN pV D WiU
+RJ\DQ WXGQiG YLVV]DIRUGtWDQL D IRO\]
HQHUJLIEYO K HQHUJLiW HO iOOtwDQL"

(VIN|]I3DI® N|Q\YHN WpUNpSHN HQFLNOF
V]iPtWyJpSHN V]pSLURGDOPL pV LVPHUH\

(OHNW UR QL N D] i\W SV IQNSEEORIMRAVNY HOH IR Q
RVRVWIiGEDINWiOLY NDPHUD

+DJ\RPiIQ\RV W HEXQWRDYJLBH W H 05 B BD®XJ y C
cGtW VGRPERYWRUMD@E Np]QpO OpY KDV

OpUQ|NL HV]IN|]|N HXUN®DIDBN WHA L\OPWRa

0"YpMWV GL]IiMQ NG OSNSBID P IJDV]IWyY

ODWHPDWLNDL HV]N|]|N
$IRUJiIVL HQHUJLD V]iPtWiVD
tK PHQQ\LVpJ V]iPtWiVD
INLPUWPWHE KDY VRQOtWiV GHILFLW
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.LVILOPHN NpV]tWpVH D NtVpUOHWU O

$ SURMHNWHW N|YHW HQ D GLINRNNDO H.
pvV D WRYIEEL [ WOHWHN WHUYHN PHJEHYV

JLQNHN

129% /IDEV
(QHUJLD WDQIRO\DPRN RQOLQH &RXUVHL

9LGHYN

RUOG (QHUJ\ &RXQFLO
'RQGHUV RI (QHUJ\ 6FLHQFH 8QLW 9LGHR
)XQ 7TKHUPDO (QHUJ\ $FWLYLWLHY WR ([S:
<RX7XEH

gVV]HIJ]pV
$MYyVODWRN HO JHWHV NpUGpPVHN PHJYL\
FilIROiVD

&VRSRUWPXQND

(O NpV]tWpVL IHODGDWWR N WRBSW B W]RNED Q
$] HJ\HV IHODGDWRN FVRSRUWRN V]HULQ
$ SURGXNWXP VSLUiIONtJ\y HONpV]tWpVH

AtVPUOHWHN

$ Yt] D OHYHJ W PHOHJtWL

$ PHOHJ OHYHJ HPHONHGLN

$] HPHONHG OHYHJ PR]JIVED KR]]D D VS
9HV]WHVpPJHN NHUHVpVH


https://www.khanacademy.org/partner-content/nova/nova-labs-topic/energy
https://www.coursera.org/courses?query=energy
https://www.worldenergy.org/
https://www.youtube.com/playlist?list=PLbvkSpRetpHoFy6TazwqtZn7oEnmszQUd
https://www.youtube.com/watch?v=dFKxWKrVElM
https://www.youtube.com/watch?v=dFKxWKrVElM
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P D W H P DEALIRNOIH.@Q W D U YW\K| D W yp ¥k R P L L

N|UQ\H]HWPDRHPHMDLNDU Q\HOY gpQHMNEH
WHEKQLND pV WHUYH]pV

$NHQ\pU
pY
T SHUF

I
LOQWHUD NW OEF R NBROVDN HOH IR Q

2

NRPPXQ ENUHIWH Y LWiW P R M®BED WP X Q N D
SUREOpPPDPHJROGIV

,VPHUHWHW V]HUH]]JHQHN HJ\ QDJ\RQ IRQ
NHQ\pUU O

$ PDJWyO D NHQ\pULJ

$ PHJYDO°V2aWzV PHQHWH

OL D NHQ\puU"

OL DLV]W"

OLOVHQ PDJRNEYO NpV]tWKHWQHN OLV]WH
OLOVHQ WtSXV~ OLVIWHW LVPHUWHN"
+RJ\DQ OHV] D PDJEyO OLV]W"

OHO\LN NHQ\pUEHQ PL WDOiOKDWy"

OLW QHYH]*QN IHKpU NHQ\pUQHN"

OL D IpOEDUQD NHQ\pU"

OLW QHYH]*QN URMRV N\HI prlUgHN

OLW QHWHIMMHY NL UOpV" NHQ\pUQHN"

OL D YHWpV OFVDEDpN@pV"

+RJ\DQ OHV] D OLVIWE O NHQ\pU"

OL D NRYiV]"

+RJ\DQ GROJR]LN D] pOHV]W "

OL D N*O|QEVpJ D NRYiV] pV D] pOHV]W N
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$ WDQXOYN HO JHWHV LVPHUHWHLQHN IH(
UHQGHONH]QHN D WpPiUyO D WDQXOyN" .
FVLQIOMD D]JW DQ\D YDJ\ QDJ\L"

$ODSDQ\DJRN EHV]HU]pVH Vy OLV]W Yt]
EHI WWHVeYHJ JXPLJ\"U" NRQ\KDL Py RO
NXNRULFDV]HPHN E~]DOLV]W NXNRULFD!
HGpQ\

3pNVpJIJHO LG SRQW HJ\H]JWHWpVH

$ WDQXOYN PHILVPHIRNBGOHND O NHQI\PRJI
DODSDQ\DJRN N|[]*O D NHQ\pU KR]]iYDOBL'
URJW D NXNRULFDV]JHPHNHW 7DSLQWIiVMI
URJPV D NXNRULFDOLV]WDN|JVW ¥ W BINJE HDW
NeO|QE|] NHQ\pUIDMWIiNEDQ
.LSUYEiOMiN D UpJL SDUDV]WL JD]GDViJRI
PDJJDO W|UWpQ EHV]yUiViW OHJLVPHUNI
pV PD OHJQpP]QHN HJ\ YLGHYyW D NpJt Sy
DOBVWWPDJ\DU QpSGDOW DPHO\ EHPXWD
(OOIWRJDWQDN HJ\ SpN+sJHPEH OHJILJ\HO
VIP®LR[LG MHOHQ OGP WIPMW WP MWOWY ]WRUIQ p
J\IDNRUROW KDWiViW .RYiVIW QHYHOQHN
VIDSRURGIiVIW .p]P"YHV WHYpNHQ\VpJ NH
SPNV*WHPpPQ\W V*WQHN eUWHOPH]LN D O
DQ\DJRNDW

(OVDMiWtWDQGY LVPHUHWHN

.HQ\pU
$ NHQ\pU JDERQDDODS~ pWHO
*DERQDIpOpNXNROHWYBLV]WMPE O NpV]
9t]]JHO pV VyYDO GDJDV]WMiN
.RYiVV]DO YDJ\ pOHV]W YHO NHOHV]WLN
.*O|QE|] DODN~ pV PpUHW" OHKHW
6eOKHW NHPHQFpEHQ YDJ\ IRUUY IHO<O}

JHIJ\DNRULEE NHQ\HUHN

$ IHKpU NHQ®LQ IHKpU OLV]WHW WDUWI
$ IPOEDUQD NERQQWDUWDOPD] YLOIBB®
IpPOIHKpU NHQ\pUOLVIWHW

$ UR]JVNHQ\pEBH)QNHOO OHQQLH UR]VOL'
$ WHOMHYV NL UOpV" NHQ\pU WDUWDOPD
WHOMHYV NL UOpV" OLVIWHW RO\DQ OLV
HJ\eWW D PDJKpMDW pV D FVtUiW LV PH.

9DMRQ PL W|UWPpPQLN D] pOHV]W YHO KD I
KD D PHOHJ FXNURV Yt]EH YDJ\ PHOHJ FX
9DMRQ PL W|UWpPQLN D NRYiVV]DO KD OL

OHJILJ\HOpVVHO VJHUH]QHN LVPHUHWHW

$] PHV]W
$] pOHV]WI\WWHMW" JRPED DPHO\ IRQWRYV
HUMHGPVEHQ

$

] pPOHVIW VHMWHN D N|JUQ\H]JHW+NEHQ WI
IHO
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$ FXNURNDW OHERQWMIiN HJ\ ELRNpPLDL
YDJ\ HUMHGpPVQHN KtYXQN

$] HUMHGpPV VRUIQ D] pOHV]W R[LJpQPHQ
DONRKROUD HWIL@RIEBRDNVMDYV]pQ

$ V]BQR[LG Ji]JNpQW V]DEDGXO IHO DPHO
OpWUH D WpV]WIiEDQ tJ\ ODJ]iYi pV OHYHJ
OHJILJ\HOLN KRJ\ D] pOHV]W FXNRU KR]]
KR]]iDGiViYDO PHJLQGXO D] pOHV]W JRPE
IHOKDERVRGLN KyO\DJRN MHOHQQHN PH.
$ WpV]WD D PHOHJ KHO\HQ PHJNHO OD]JiE
KDWiViUD

$ RYiV]

%HI WWHV.YHJEHQ OpY PiU pO NRYiV]Qi
POHV]W JRPEIN MH O HQHRNWEWD YD MHONOVHD Y|
VIDJiW

AOHIJHWHWLNp D NRYiV] PDMG HJ\ JXPLJ\
PHJILJ\HOKHWLN D NRYiV] VIDSRURGIiViW
OHJIOODStWKDWMiN VDMiW WDSDV]WDODYV
IRO\DPDW J\RUVDEE D NRYiV]QiO ODVVDE

$ WDQXOYN D MyVODWDLNDW |VV]HKDVRQ
$ FVRSRUW LVPHUWHWL D VN|HEG LpHUN NDH [p OK
URJPV D WHOMHV NL UOpV" NHQ\pU

6DMiW NpV]tWpV" SpNiUXN

~OORPZVRN

OHJILJI\H®IpVppANOHWH]pV

eOHV]W JRPED V]D &R BRLGIVWHOHMWNH]pVH
MHOHQOpPWH

(VIN[]IN pOHVIW FXNRU Yt] EDBIJ\ WKHHN «N
JXPLJI\"U"

OHQQ\LVpPJHN NLPpUpVH W|PHIJPpUWpPNHJ
(VIN|] NFRPQKDHJ

HQ\pUV+WpV IRO\DPDWD

(VIN|]IN NHOHV]W WiO OLV]W Vy Yt] NH

HQ\pUUHFHSW IHOROYDViVD OpQ\HJNLHI
(VIN|]] Q\RPWDWRWW UHFHSW

0DJ\DU QPHHGWOMKSDUW DODWW

(OHNWURQLNDL HV]N|]IN V]iPtWyJpS WDE
2WWKRQ WDOiOKDWY HVIN|]IN WiODN Yt}
NHQ\pUVeW JpS

$ODSDQ\DJRN OLV]W PpOHV]W  Yt]

11V pUWPNHOpPYV D WDQXOYNNDO HJ\+WW
pUH]WHP PDJDP" OLW WDQXOWDP"

$] DUDWiIVWyO D PDORPLJ <RX7XEH

&VpSOpV NpJLFVPpSOpVVHO <RX7XEH



https://youtu.be/4Njy9SPaYKs
https://www.youtube.com/watch?v=Yzy2VAv-cxM

e7(/ e6 9E=

HQ\pUVWpV <RX7XEH

HQ\pUVWpV PXQNDIRO\DPDWDL /HDUQL(

(J\ QDS D )|OGHYV SpNVpJEHQ <RX7XEH



https://www.youtube.com/watch?v=33QpP6qghyo
https://learningapps.org/view14954947?&allowFullscreen=1
https://www.youtube.com/watch?v=RXbpxHVx948
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WFKQ@MNBUYH]pV

PDWHPBDRWUNDU Q\HOY gWHBPRGIDNIRPV WHL
$NHQ\pU

pY

SHUF

|
L QW H U D NeW P tWYI\EXD[S

BHGDJyJXV iOWDO tUW PHVH

NRP P X Q ERVBDLSyD WX QNDV P +MW|IEPRQROYJIL DL
NUHDWLYLWiV

,VPHUM+N PHJ D NHQ\pU ~WMiW D] DV]WDZ(
NHQ\pUNpV]tWpV OpSpVHLUH Q\HUVDQ\DJ

.DODQGR]iV D NHQ\pU YLOIJIEDQ

$ PHJYDO°V2aWzV PHQHWH

=HON =7RHOMWV QVK '@ REXB"MPHUV VHJItWVpJpYF
WpPiUD

6yOLV]W J\XUPD HONNH® D pNNVN HD- W p VLt W p
6yOLV]W J\XUPD

$ FVpV]H OLV]W

+ FVpV]H DSUy V]HP" Vy

tIpO FVpV]H Yt]

+ NDQiO RODM

$.LWDOiOyV MiWpN AR YW HIVRDI@ V H
$OHVHKDOOJDWIiV EHV]pOJHWpV

$. HQ\pUV*W NLQEFVNHUHV MiWpN
16yOLV]W SpNVpJ SpNVpJHN EHPXWDWNR]

.LWDOiOyV MiW pNDY H UV RQWDHOP\HD OV H
=HON =RIOMV QVXGRBtPYHYWEXERIMiWV]XQN
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YHUVV]DNOLUWQ@ SHyO DHYHYMUYIA]DN XW
WDQXOYN D WLSSMHLNHW
JLHOM<N PHJ PHO\LNE O PL GHU-O NL
$QDSIpQ\ HV Q|YpQ\
THPEHWPHWFMUHWW QY pQ\
$tYiJMiN NDV]iOMiN JDERQD
$IRJIJDO UiJMiN WiSOERQIDN YDOy
INHQ\pU E~]D

OHVHRCEMNWIMOJHWpPV D PHVpU O
(J\WWJHU UpJHQ HJ\ NLV IDOXEDQ pOW $QQ
NHQ\HUHW pV PLQGLJ HONpQ\HJWHWWH P
$]RQEDQ HJ\ QDS DPLNRU DQ\MD PHJEHW
LV PHJ NH®EHQQXO@QPYW $QQD D] LG V
NpUW VHJtWVpJHW DNL KtUHV YROW HEE
NHQ\pUV+WpV IRUWPO\DLUD (O V]|U PHJW
OLV]IWHW D YL]HW D VNRW] WOO/BIBW BN I/ y WQ |
NRQFHQWUIOW pV ODVVDQ NH]GWH PHJp!
$QQD NH]pEHQ IRUPIiOWD NLV FLSYyNNi PC
LG EHQ D EiFVL PHIPXWDWWD QHNL KRJ\
PHJIHOHO KW WD/pWOBWHSQQD L]JJDWRWYV
NHPHQFpPEHQ $PLNRU DUDQ\EDUQiUD V+O
NHPHQFpPE O $] LOODPW XN NFW@\GiOIDN RD\D
PLQW DPLO\HW YDODKD HYHWW Ps@@DNJH
NpSHVVpJ KDQHP HJ\ PIYPV]HW LV (WW C
D] HIJpV] IDOX |[U|PpUH eGHVDQ\MD LV J\y
NHQ\pU LOODWIiW pV t]pW $QQD pOHWH H
HPOpPNH]HWW iFVUDDD]DINA WP IEJWDQtWRWW
PHVWHUVpJHW

%HV]pOJHWpPV D PHVpU O
t0L YROW $QQD SUREOpPPiMD D PHVH HO
$ORQGM OHJDOIEE KiURP GROJRW DPLW
16RUROG IHO DON B @WpILW WIpR/LNHW $QQD
VRUIQ
0L D] D] *]JHQHW DPLW D PHVH iWDG D]

HQ\pUVeW NLQFVNHUHV MiWpN
$ MIWpNYH]HW Ne<O|QE]|] VeWpVKH] V]*NV|
WDQWHUHPEHQ N|WpQ\ QW-NWHP DQ\NEU}-
VIDNDMWWyVRERUWRN IHODGDWD PHJNHU

6DLV]W SpNVpJ
$ FVRSRUWRN SpNVpJHNHW Q\LWQDN .pV
FpJWIEOQOWVIBY J\XUPIiEyO NpV]tWLN HO Spl
W|EELHNQHN LV EHPXWDWQDN

6YOLVIW J\XUPWEHWOW PV Q\HUHN SpNVesWHI
3pNVpJHN FpJWIiEOiL

, QWHUDNWtY WIiEOIiQ NLYHWtWKHW D PHYV

JHOKDV]QiOW IRUUIV
5iF] ,OGLNy WDQtWy VIDNWDQiFVDGyYy HO L
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WHFKQLND pV WHUYH]pV

ELROYNpPE®GLILWIOLV NXOW-~UD

$ NHQ\pU ~MUDKDV]QRVtWiVL OHKHW VpJt
pY

| SHUF

|
L QW H U D NEWiVP W EYBISE O H W

2

NRPP XQ LEMJIFLW W P R MDED WARYUGNDIN: N W IL W/iLVN
JRQGRONRGIV

$ NHQ\pU NLQFV QH SD]JDUROG EHFV-.0G
NHQ\pU ~MUDKDV]QRVtWiVL OHKHW VpJHL
POHOPLV]HUSD]DUOIV NiURN|KQWiHMN WX G
&pO D IHOQWDUWKDWYyY IRJ\DV]WyL V]RNiV

5HQGH]]*QN PRU]JVDSDUWLW

$ PHJYDO®°VaWzV PHQHWH
5IKDQJROY W|UWpQHW

$ NHQ\pU D] pOHW

(J\WW]JHU HJ\ HPEHU WDOIOW HJ\ DUDQ\U|J|
PNV]HUpV]KH] OHJNpUGH]WH AOHQQ\LW [
YiODV]ROWD D] pNV]HUpV]

1HP KLWW D ILFNyQDN HOPHQW HJ\ PiVLD}
IWH]JHU UXEHOUH EHFV+0WH 24 I\| D WD QX UD
W X O DM GRIQPYVY Ny WVpIJHL WiPDGWDN pV
PNV]HUpPV]KH] $ KDUPD®IpN WKVDH DpMIQ ¥
PRQGWD KRJ\ Wt]JH]JHU UXEHOW pU

$ ILDWDOHPEHU WHOMHVHQ |VV]H]DYDUR
WDQIiFVpUW
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A7XGRP KRJ\ D] DUDQ\QiO QimAFY GWIV PN
VIDNiOO~ |UHJ BREGHIR MWK GRP PHJIOODSt
PUWPNpPWU

$ E|IOFV D NH]pEH YHWWH D] DUDQ\DW pV
pu 'H QH OpJ\ HUUH EV]INH PHUW WpYHC
GRORJQDN WDUWRG D YLOIJRQ 3UYEiIiOM
NHQ\pUpUW HJ\ DUD QRW|W|WUMNGMI PBE M GP LO
GRORJ D] pOHW*QNEHQ

I9ROMWIRIU LIJD]iQ pKHV"

tOLpUW QHP LVPHUMeN PL LJD]iQ H]W D]
0L W|UWpPQLN QiODWRN D]]DO D] pWHOC
t+DOORWWDG PiU HIW D NLIHMH]pVW KEF
tOLW MHOHQW H]"

tOLO\HQ NiURNDW RNR]KDW"

t0OLW WHKHWV] WH HOOHQH"

tOLpUW QHP V]DEDG NLGREQL D NXNiED
t+DOORWWDG PiU H]WAAMD N D IIHIWHR] Y V\WR QK
t1+RJ\DQ KDWQRMUNDKD PHIJPDUDGW Wt]\p
PHJPDUDGWHWIONNMMWHUHW NDOiIFVRW"

$JHO |JHWHV EHV]pOJHWpV DODSMiQ D WD
OMUDKDV]QRVtWiIiVL OHKHW VpJHN V]IiPED

$ SURMHNWQDS HO WW PiU HJ\ KpWWHO
DJRNDW D SpNiUXNDW DPHO\HNHONHQHMN IH
YiVIRQ]VINED

&VRSRUWRN NLDODNtWiVD

5HV]JHO N HGpQ\HN WiODN HO NpV]tWpVH
VDOiWD KR]]iYDOYLQDN PHJYiViUOiVD O
HQ\pUSLUtWy YLOODQ\W"]KHO\ HO NpV]t\

$WDQXOyN iOWDO |[VV]HI\"MW|WW BDUB G|
WXGQiQN IHOKDV]QiOoQL"
$/HUHV]HOMsN ]JVHPOHPRU]ViQDN
$3XGLQJRW NpV]tW+QN DPHO\QHN D WH'
1)RUUYFVRNLED EHOHGDUDEROMXN D NL
T pV]ItWEXQBiVNHQ\HUHW
$.pV]tWVeQN VDOiWiW pV D WHWHMpUH V
$.RYiVIROYy KiBLWIHPWHUHPEHQ LV WXGX
]/OGVpISEOPERUNIW NiSRV]WIiW ViUJDL

.RYiIVIROW|UWPQLN PDMG D ]|OGVpJHNNHC

$] pOHOPLV]HU SDIDUOiIVQDN V~0O\RV NJU(
KDWivDL YDQQDN IPH DI EE WHU*OHWHN

|UQ\HPHAWY R N

thYHJKi]JKDWiV~ Ji]JRN NLERFViWiVD
$3D]DUOIV D WHUPHOpPVL HU IRUUiIVRNEI
$%LRGLYHU]JLWIiV FV|[NNHQpVH

*D]GDWDIIiVRN
$3pQJ+J\L YHV]WHVpJHN
$OH] JD]GDViJL pV ORJLV]JWLNDL N|OWVp
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71UVD &DDOIRIRN
teOHOPLV]JHUEL]J]WRQViJL SUREOPpPPIN
¥7iUVDGDOPL WXGDWRVViIJ pV IHOHO VV

(JpV]VpKDWILV RN

$$] pOHOPLV]HUSD]D U O i\DIFRLID BN DI WL W |
YiOWR]iVDL VRNV]RU HJpV]VpIJWHOHQ p¢
YHJHWQHN PtJ D IULVV WiSOiOy DODSD
(] HIpV]VPpIJWHOHQ WiSOiONR]iVKR] pV D
KR]]i

$ NRYiV]ROiV HJ\ KDJ\RPiQ\RV IHUPHQWIiO
OHJJ\DNUDEEDQ NHQ\pU NpV]tWpVpUH YD
]JOGVpJHN IHUPHQWIiOiViUD KDV]QiOWDN
HO IRUGXOyY pOHV]W N pV WHMYV KY BDNWRH
MHOOHJ]JHWHY VDYDQ\NiV t]W pV HJ\HGL i
$ NHQ\pUEHQ OpY PpOHV]W VHJItW EHLQGH
PHONE f& pV QDSIpQ\ $ PHOHJ pV D QI
HUMHGpVL IRO\DPDWRW $PLNRU D Op |DY
PHJIHOHO HQ VDYDQ\NiV OHV] D] HUMHG|
$ IHUPHQWIiFLY VRUIQ YpJEHPHQ NpPLDL
NRQJHUYiOMiN D] pOHOPLV]JHUHNHW DPH(
PLNURRUJDQL]PXVRNDW EL]WRVtWDQDN
HJ\pE VDYDN VDYDQ\NiV t]W N|OFVYQ QN N
NiURV PLNURRUJDQL]PXVRN V]DSRURGIiVi\
IRO\DPDWRN QHPFVDN EL]JWRQViJRVDN K
KR]]iMiUXOQDN D] HPpV]W UHQGWLHDY HJp\
LPPXQUHQGV]HUW

JHOIHGH] $ WDQXOyYN PHJILJI\HOKHWLN D NRYiV]ROI
VyV Op ]JDYDURVVi YiOiViW D WNMWRYDW|F
VRUIQ PHJVDYDQ\RGQDN V]DJOiV ~WMiQ
NyVWROiIVVDO SHGLJ D VDYDQ\~ t]W
7HYpNHQ\VpJ VRUIQ [ WOHWHNHW NDSQDN

7XGiV OHJIRJDOPD]]IN WDSDV]WDODWDLNDW DP
PHIJRV]Wi VIHUH]JWHN
gVV]HJ\"MWLN D] pOHOPLV]HUSD]DUOIiV KI
IRUPIMIEDQ HO DGMiN D]W

5HIOH[LY OL W|UWpQW D ]|OGVpJHNNHO" OLO\HQ OH

SUHIHQW $ FVRSRUWRWIWMW® ~MUDKDV]QRVtWRW
HOIRJ\DV]WiVD

3URGXNW 3UH]HOQWIFLYy
(ONpV]tWHWW pOHOPLV]HUHN NRYiVIROW

7DSDV]W $ SURMHNW N|]|V pUWpPNHOpVH
$OLW WDQXOWXQN"
$OLW WDSDV]WDOWXQN"
$+RJ\DQ pPBPIXQNDW D IRJODONR]IV VRL
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~OORPZVRN
7HMVDYDV HUMHGpPV PHJILJ\HOpVH

(VIN[]INPtWyJpS WDEOHW LQWHUDNWLtY V

9LGHYN

ODUDGPN2@RON>Q WHKHWQN PL LV D] pOF
<RX7XEH
ODUDGpPN2@pORNHIOPLV]HUSD]DUOIV KDWiVI
ODUDGpN?2Q@QPBINDFLVIHUKXOODGPNRN <RX7
ODUDGpN2@GXGRVMRY YiViUOiVVDO D] HIpV]
KR]]JiMiUXOKDWV] <RX7XEH
ODUDGpPN2@pOPNOHDOPLVIHUKXOODGpPNRN NH
eOHORD/HWO iV PHJHO JpVH <RX7XEH

JHOKDV]QiOW IRUUIV
OROQiIUQpP %RGQiU +HQULHWWD WDQtWy V
QRYHPEHU


https://youtu.be/ChaEj4N5nGw
https://youtu.be/ChaEj4N5nGw
https://youtu.be/oGp6DpGzdqY
https://youtu.be/T1wOCxsUMys
https://youtu.be/k8eSQ302KIY
https://youtu.be/k8eSQ302KIY
https://youtu.be/CRY7jdeWRH0
https://youtu.be/FhGuBkNOBZk
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NpPLIR]LND ROYRLYDPpV]HW

(] D WDQDQ\DJ EHYH]JHWpPVW Q\~MW D PRC
KiURP IRQWRYV W HBFWK]QH N LW \K SR MBI FAD W L
KDERWIWDW L @]V PO MWIMPMLFDWLRQ VD @
PHIJLVPHUNHGQHN D PROHNXOiIULV JDV]W
NLSUYEiOMiN D N O|QE|] WHFKQLNiNDW |
PWNH]pVL pOPpQ\HN iWDODNtWiViQDN IRO
WXGRPiQ\RV KiWWHUHW

NPLIDL]LND VWU RRQYPRNDpV]tWpV
OROHNJIMVUWWVRQYPLD

pY
| SHUF

| NLVHEE FVRSRUWHRWEBYRSRWWRBNSO
9LGHyYN

+HVWRQ %O XP,WQMKIDOD &RRNERRN $GYH
-RVH 6DQFKAROHFXODU *DVWURQRHPR\\6\WLI

NJHDWENAWIVH S PR E O p P D PHIIRSDG MW D O D W
WD QX.AJMR UPNFIWN NDSFVRO DM RNRLHOE VP\F
WHFKQROyYJL DB O\NVOFPD N MDpMLV NS DWED Q

\DMiW WDSDV]WDOiV DODSMiQ W|UWpQ W
WXGRPiQ\RV LIpQ\HVVpJIJHO IHOGRD JRGRI
WDQDQ\DJUpV] PpO YMEEX B MU pFOVRB\RHU W R N
NpSIHOGROJR]yL N p StBEAV] UIBINVD H RIOWOR/®I
IHMOHV]WpVH

%HYH]HWpV D PROHNXOiULV JDV]WURQYP|

$ PHIJYDO°VaWZ2V PHQHWH

, WHYpNKHQRYPHWL LVPHUHWHN PHJDODS
%HYH]JHWpV D PROHNXOiULV JDV]WURQYP|
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&pO $ WDQXOyN PHIJLVPHUNHGQHN D PRC
PHIJWDQXOMiN D] HJ\LN OHJIRQWRVDEE W
JRO\YNpS]pV IRO\DGpNRNEYO

(VIN[]IN pV DQ\DJRN
$ IQVUIDOILQIW
INDOMNOXPULG ROGDW
1Y t]
+ »P|OFVOp SO QDUDQFVOp YDJ\ HSHU
$]YNVpJHV HVIN|]IN NHYHU WiODN V]tY\
JRO\YN IRUPIi]iViKR]

OHJYDOyY' $] yUD PHQHWH

%HYH]HWpPV D PROHNXO{UISHUBV]WURQ)
$$PROHNXOIULV JDV]WURQYPLD IRJDOPIL
IVVIJHNDSFVROiVD D NpPLD pV D IL]LND
$$ PROHNXOiULV JDV]WURQYPLD DONDOI
OiIWYiQ\RV WiODOiV

$5/YLG YLGHy YDJ\ NpSPFROEHNPOOVDMW \ID
HUHGPpPpQ\HLU O SO NDYLiU KDERN HJ
$+HVWRQ %OXPHQWKDO D PROHNXOiUL'
EHPXWDWiVD

$ V]IHULILNiFLySH@®EpOHWH

$$ V]IHULILNiFLy HOPDJ\DUIi]iVD KRJ\DQ
N|UsOYHY JpOV]HU" EXUNRW

$.pPLDL IRO\DPDW®J L MWW LNBROFLK R HDNF
OHKHW Yp WHV]L D IRO\DGpNRN JVHOpV

'"HPRQVWUIFHYF

FpV]ItIWV-QNNOROEGXRPOGDWRW HJ\ WIiOEI
t$ J\eP|OFVOHYHWOQOVLD QMRW LXR PiVLN '
I))HFVNHQG YHO YDJ\ NDQiOODO FVHSSH
ROGDWED pV ILJ\HOM+N PHJ KRJ\DQ IR
T SHUF XWiQ YHJ\N NL D JRO\yNDW p

'LINRNVpUOHW IS HWH

t$ WDQXOyYN HJ\pQLOHJ YDJ\ NLV FVRSR
V]IHULILNiOW JRO\yNDW

.« O|QE|] J\*P|OFVOHYHNHW WHINDW YI
SUYEIiOKDWQDN NL

t$ WDQXOyYN PHJILJ\HOKHWLN D N+O|QE|
t]HNUH pV D WH[W~UiUD

%HIHMH]pV pV [\BHWBIB]pV
$$ WDQXOYN pUWpPNHOLN D V]JIHULILNIFL
t] DPLNRU D IRO\DGpNRN JRO\YNNi YiOV
D N*O|QE|] VI]tQ" pV PpUHW" JRO\yN"

$NtVPUOHWHNHW IpQ\NpSHNNHO pV YLG
PHO\HNEHIJ\HJAV]HJ] YLGHy NpV]eO
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., WHYpPNHQ\V¥©®PJLtBIERWH[W~UiN NpV]tWp\

&po $ WDQXOYN PHIJLVPHUNHGQHN D KDERVtW
NLSUYEiOMiNp\KRWDHMWQHN N<O|QIpOH KDE
J\eP|O¥DJ\ I"VIHUKDERNDW

=] OHJYDOY" (VIN|]|N pV DQ\DJRN

5 fVILIRQ KDERVtWy SDODFN
t1GLQLWRJRGRASDWURQRN

$OHFLWLQ SRU VWDELOLJiOyV]HU
FIULVV J\sP|OFVOp SO FLWURP HSHU
IYtFXNRU RSFLRQIiOLVDQ

IN+O|QE|] t]JHVtW DQ\DJRN SO I"V]HUH

$] yUD PHQHWH

%HYH]HWpV D KDERWEWIiVED

t$ KDERVtWi{V DODSMDLQDN PDJ\DUi]DW|
EHMXWWDWQL IRO\DGpNRWBOV]JKRDFKRE
NDSMXQN

$$ VILIRQ V]JHUHSH KRJ\DQ P"N|GLN D K
KDV]QiOXQN RYLGRMUMR KiERVtWiVKR]
$/HFLWLQ KDV]QiODWD VHJtWL D KDE V!
IHV]+OWVpJIHW

$ KDE AIRDPp HOPpPOHS®HUFEY NpV]tWpV
$/HFLWLQ pV J\eP|OFVOp YDJ\ I"V]JHUHV
HONpPV]tWpVH

$$ VILIRQ KDV]QiODWiQDN EHPXWDWiVD
KHO\H]]*N RHSDWURQRNDW

$16WDELO KDERM pPR¥OYBIOHIHY OHYHJ \

'HPRQVWUIiFLY pV D WDQX®KWNFNtVpUOHYV
10LQGHQ WDQXOy NpV]tWKHW VDMiW KD
$/HKHW VpJ YDQ N+O|QE|] tJHVtW N NLS!
I"VIHUHN J\yJ\Q|YpQ\HN

$$ WD QXOyNKBIERONOMVNNPO |[QE|] pWHOHN
GHVV]HUWHNHQ YDJ\ VDOiWiNRQ

%HIHMH]pV pV [\BHWBIB]pV

$.yVWROiV pV pUWPNHOpPV OLO\HQ YROW
EHIRO\iIVROWD D] pWHO t]pW"

$0LpUW IRQWRV D KDERN VWDELOLWIiVD'
WH[W~UiNDW"

JRWpV YLGHYGRNXPHQWIiFLYy NpV]tWpVH
., WHY pNH/Q\O pUHWpYMDEE WH[W~UD
(D) 7HUY &pC$ WDQXOYN PHILVPHUNHGQHN D JVHOpVtV

= NeO|QIpOH ]JVHOpPNHW NpV]tWHQL
:=| OHJYDOY" (VIN|]IN pV DQ\DJRN
=5 tDJDUDJDU YDJ\ [VHODWLQ

$Yt] J\eP|OFVOp WHD K~VOHYHV
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FTHGpQ\HN NHYHU WIiODN
tP"DQ\DJ IRUPIN

$] yUD PHQHWH

$ ]JVHOpPVtWpV BBBFOHWH

0L D [VHOpPVtWpV" +RJ\DQ P"N|GLN D] D
$+.eO|QEVpJ DJDUDJDU Q|YpQ\L DODS~
DONDOPD]iVXN D] pWNH]pVEHQ

$$ JpPOHN WH[W~UiMD pV D] pWNH]pVL pC

$ JVHOpVtWpV EBRAXWDWiVD
$=VHODWLQ pV DJDUDJDU KDV]QiODWD
D] DQ\DJRNDW

$++O|QE|]] IRO\DGpNRN NLSUYEiOiVD SO
$$ IRO\DGpPNRN K"WpVH pV IRUPIED |[QWp

$ WDQXOYN Nt¥YpUBHWHL

$$ WDQXOYN PDJXN LV NpV]tWKHWQHN ]
$$WiODOiIV pV NyVWROiV NE SHUF SLk
HNNRU D WDQXOyN pUWpNHOKHWLN D] F
WDSDV]WDODWDLNDW

%HIHMH]pV pV [\BHWBIB]pV
$$] HONpPV]-OW J[VHOpPN pUWpNHOpVH
$+RJ\DQ EHIRO\iVROMD D JVHOpPVtWpV D

JRWY YLGHYGRNXPHQWI iFLYy

)9 WHYpNBIQGHWYN NpV]tWpVH

7THUY &pOXQN KRJ\ D IRJODONR]JiIVRN NtVpUOH
YLGHYNDW IHOGROJR]]XN

OHJYDOY $

7DSDVIW $

NpSHN pV YLGHYN YHGE ROGIR]iIWi KRY ND O

IRJODONR]iIVRN EHIHMH]WpYHO D GLIiNR

W"]JKHWQHN NL PDJXN HOp

'LILWIOL $
N
G

7TDQWZUJ\N3]L NDSFVRODW

QHJ\HGLN IRJODONR]iIVW HJEGYLKWMMMY
pPSIHOGROJR]iV HJ\ OHHJ\VIHU"VIWHWW |
LINRN
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PDWHP DIW]LLNER. ROYRUN RV W XWRPOQO NR]i VIV
P"Yp VIUS\RWMWU W pDHQEWDUWKDWyVilJ

PDWH P DIW]LLNER R OYN p PLIDO G WP M]p VIHS\REU W
W|UW pRLIEGIH A QIQLHEDW O LY "N XN~ WX G RP i |
RUYRVWXWRPOQO N R]i VIV G Q WilDW HWPHIDWNHyRARF
SROLWILRMIHOPpPOHW

JHOV]tQ WpUIRJIJDW VBUD'RD Ji OV PSFRYIB R
IpPQ\NpPpSH] BRBULVWHUINBHMWHUVPpJIHV V]tQH]
NHYHURKBPNMODW GRE®HRU]BEWWpV]HRURNR
HPEHUHN QHP]HWLYMWWBP S bYR W USDBMNHLONG
'LIIMBIWHIVPIHN pW H @YW b M B IDK D v.] B RWitly
'LYDWLUIiQXJDWRSIXFVtQy

pY
T SHUF

|
W D EiG 8RN R V WH @MV R WDEBIWR MHN W R U

/ILVWil]YD D PHJYDOyVtWDQGY IHODGDWRN

NRPPXQ LEMNJIFLW W P R V®BD WARNUGINDIV L @ DR v F
NULWLNXV HSQBROPRBRUIROGV

$ WDQXOYN IRDQGRIQQHHBW LINOHW«NEHQ pV
NDRWLNXV MHOHQVpJHNHW pWHO iUDPO
WDQXOPiIiQ\RN VWE

$ KDOOJDWYN PHIJLVPHUNHGKHWQHN D Ni
EHYH]HWpV D KDODGy PDWHPDWLNIiED pV
li]LVGLDJUDPRN V]LPXOiFLy LQIRUPDWLI
VWE

A$] YDJ\ DPLW PHJHV]HOW
iRVIHOPpPpOHW

$ PHIJYDO°VaWZ2V PHQHWH

OLpUW HV]+QN"

OLW QHYWMORHN"
.iRV] YDJ\ LQVWDELOLWiV"



5
C—

HWHV
GpVH

zZ

p

(O NpV]eC

%HPXWD\

(O JHWHV
IHOWHY p

YHOIHGH]
PyGV]HU

7DSDV]W

9LVV]DME

%HPXWD\

e7(/ e6 9E=

OLOVHQ WXGRPIQ\EDQ KDV]QiOMiN D NiRV]
OL D NDSFVRODW D V]LPXOiFLy pV D YDOy
OLW WXGXQN D NiRVIHOPpOHWU O"

OLN DJRN D NDRWLNXV MHOHQVpJHN"

OLO\HQ WpPiNDW Qp]]*QN iW ~MUD"
OLOVHQ WpPiNDW YL]VJIiOXQN"

OLOVHQ RQOLQH RIIOLQH LQIRUPiIFLYNDW
OLOVHQ HVIN|]|NUH YDQ V]*NVpJeQN"

9DQQDN NtVPUOHWHN D PGIHD WHINHWD N RYO\I
DPHO\HNQHN D IHOWpWHOHL W~0 ERQ\RO
OHJLVPHUKHWM+N D NiRV] OpQ\HJpW

OLO\HQ WDUWDOPDNDW WDQXOKDWXQN D

$ NIRV]JHOPpOHW V]JHPSRQWMDLQDN YL]VJ
$ NODVV]LNXV PHFKDQLNDLWRRQJPHINLY'S
HVHWHLU O V]yO

$] RV]WiO\RQ EHO+OL WXGRPiIQ\RV PR]JiVI
GHPRQVWUIOKDWYN NDRWLNXVVi YiOKDW

+pWN|]QDSL pOHW<QNEHQ NDRWLNXV MHC
(IHNHW WXGRPiQARMDGL D QHP tUWIiIN OH

$ NiIRVJHOPpOHW D NODVV]JLNXV IL]JLNiQ D
$ NiIRV]W D WXGRPiIQ\RV pV P"YpV]HWL WH
KDV]QiOMiN

-HJ\H]G IHO PLO\HQ DQ\DJJD®HWD QiLPNRY
WpPD LUIQW pUGHNO G NQHN
$]W LV U[J]ItWV KRJI\ GB W]DR WQ-DPNG RHIIOHML

(VIN|]IN
$SDStU WROO YDJ\ FHUX]D Ne<O|QE|] V]
$GLIJLWIiOLV IpQ\NpSH] JpS
$3& YDJ\ ODSWRS
IRNRVWHOHIRQ

PV]tWV HJ\ NDRWLNXV WHiW
*\DNRUODWRN J\XUPiYDO

6]yUDNR]iV NDRWLNXV MiWpNRNNDO
&VLSNH pV IUDNWiIiORN 1i]JLVGLDJUDPRN
JUDNWN@PRMNO NpV]tWHWW WHUPpPpV]HWEF

1pKiQ\ WHU - @HDW\VDRHOSpOGD OHKHW

WHU<OHW 7|UWpPQHOHP
9DQQDN RO\DQ WDQXOyN DNLN N|QQ\HEE
LVPHULN D W|UWpQHOPL KiWWHUHW 0LQ¢
NpUGpVHN PHU<OWHN IHO pV PLNRU KRJ\
IHOWIiUiViUD
$ WXGRPiQ\ | OpSpVHL D NiRVIHOPpOHW |
D 1HPJHWN]|]L VILQW

$:HLHUVWUDVV

$ RYDOHYV]NDMD

t&DUOZULJW pV /LWWOHZRRG
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¥ ROPRJRURY

I/RUHQW]
E 0DJ\DU YRQDWNR]iIVRN
$.10$/ 9HUPHV OLNOYyYV

$16]pSIDOXVYLBYWMUIDPIV *UXL] 0iIUWRQ

WHU<OHW $ODSIRJDOPDN
9DQQDN RO\DQ DODSIRJDOPDN DPHO\HN
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$SDStU PDUNHUHN

0DJ\DU Q\HOYHQ

3LOODQJYKDWiV HOPpOHW :LNLSHGLD
LiRVIHOPPOHW :LNLSHGLD
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N|]pSLVNRDJIENDIL 69HP OH
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JUDNWIORN <RX7XEH
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https://hu.wikipedia.org/wiki/Pillang%C3%B3hat%C3%A1s_(elm%C3%A9let)
https://hu.wikipedia.org/wiki/K%C3%A1oszelm%C3%A9let
http://fiztan.phd.elte.hu/kozkincs/doktorik/tezisek/meszena_magyar.pdf
http://fiztan.phd.elte.hu/kozkincs/doktorik/tezisek/jaloveczki.pdf
http://fiztan.phd.elte.hu/kozkincs/doktorik/tezisek/jaloveczki.pdf
https://ng.24.hu/tudomany/2018/02/21/szegedi-matematikusok-rendet-tesznek-a-kaoszban/
http://users.atw.hu/fizkonf/program/proc/szekcio-poszter/Szatmary-Bajko.pdf
https://hu.wikipedia.org/wiki/Frakt%C3%A1l
https://hu.wikipedia.org/wiki/Frakt%C3%A1lm%C5%B1v%C3%A9szet
https://youtu.be/pDS5YrIdDnU?si=Guubl51HiAFZuNai
https://index.hu/tudomany/2014/03/21/kaoszelmelettel_fejtik_meg_a_valtozocsillagok_evszazados_titkat/
http://fiztan.phd.elte.hu/letolt/fraktalok_vilaga_nagy.pdf
http://fiztan.phd.elte.hu/kozkincs/magypub/pub/komplex/fraktalok.pdf
https://en.wikipedia.org/wiki/Chaos_theory
https://www.youtube.com/watch?v=fDek6cYijxI
https://www.youtube.com/watch?v=r_5shyQGIeA
https://www.space.com/chaos-theory-explainer-unpredictable-systems.html
https://www.britannica.com/video/186439/Edward-Lorenz-contribution-chaos-theory
https://www.youtube.com/watch?v=XwWyTts06tU
https://en.wikipedia.org/wiki/Fractal
https://www.youtube.com/watch?v=gB9n2gHsHN4
https://iternal.us/what-is-a-fractal/
https://files.eric.ed.gov/fulltext/ED413289.pdf
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IHQ QW D U WIHW P\WN ] H \E L R B KIWBINU BW]pV]HW

ELROYJILOGIUBRMWpY VSR GWJ L Wi OHP\H WX EWR (

OL PLQGHQUH KDV]QiOKDWYyY D Yt]" +RO pV
WHUPpPV]IHWEHQ Yt]]HO$ YRJOKY @¥ D{DiODDLIF
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YLVHONHG p VSNYLtD NP tRVIV D/ i QD NS PHJ LV P H
KDOPD]iOOD|YRMDIERRN NpV]tWpVH

$] pOWHW Yt]

$ PHIJYDO°V2aWzV PHQHWH
+DOIV] (XE&IAWP" J\HUHNGDOIQDN PHJKDOO

%HV]pOJHWpPV D Yt]U O
TOLpUW IRQWRYV KRJ\ HVVHQ D] HV "
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$6SRUWROYN

$ N|]|V ODSERRN IHG ODGIMIG B NHO NOWR
DPL D YtJU O HV]pEH MXW H]JHN D V]DYDN

6]yNiUW\iN HONpV]tWpVH D FVRSRUWDODN
$ QpJ\ V]yNiUW\VIEyO |[VV]HVHQ D FVRSRUW
GDUDEV]iP~ NiUW\iW NpV]tW+QN OLBHHID
VIyNiUW\iw tJ\ DODNXOQDN NL D FVRSRU

JRUUIVRNEEONPS Q\RPWDMWISOROX IO pV
V]yNiUW\VIN D Yt] NJUIRUJiIViKRGV VDOl ¥ MW H
UHQGH]pNVpEHY D FVDSDGpNIDMWiNUyO N
NDUWRQRN YDVWDJ ILOFWROODN RQ@yH\
HO NpV]tWpVH

$ WDQXOyYyN FVRSRUWEDQ GROJR]QDN

FVRSRUW .LUIQGXOYN

$$ WDQXOYN NpSJHOHWEHOL NLUIQGXOi\
OiIWKDWQDN

$1|YHNY VR WUHNBDIGREGY iOOYyYL]JHN V]yNil
FVHUPHO\ SDWDN WRHMJHURGHEHRQ Wy
$.LUDNQDN HJ\ WDYDW p\SKJJ\WHRO\yW iE!
$gVV]HI\"MWLN D IRO\y p\& IV DWi W YXODISNE €
ROGDOXNUD H]JHNHW IHOUDJDV]WMiN

FVRSRUW OHWHRUROYJXVRN
$OHJUDM]ROMIN D Vit INJWWRDOIDNN¥ ODS F
Yt] NJUIRUJiVHID® B3 Vp W R .D\VHDVARIDIM M §
DODN~ ODS FV~FVDLW N|]pSUH KDMWMib
PHJIHOHO HQ UDM]JROQDN $ NpV] PXQNi
ODSMXNUD

$3iURVIWMIiN D FVDSPSIH N MHIMRIN DIW CCH W
PDJ\DUI]DWiYDO )HOUDJDVRW & D\D & NMIIM

FVRSRUW +DV]QRVtWyN

$+RJ\DQ WXGXQN WDNDUpNRVNRGQL D Y
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t5DM]ROMDQDN NpSHNHWQAY ] HEHRN W R N
VSRUWRNUYO VHP MpJ Ky

$(ONpPV]*OW NpSHNHW [HOURDVDPWMNNU D

OLQGHQ FVDSDW EHPXWDWMD D] iOWDOD
HONpV]tWHWW ODSMDLW

(IXWiQ D] HONpV]*OW NDUWRQODSRNDW |
ODSERRNRW

$ WDQXOYN N|]|[VHQ pUWpPNHOLN D FVRSRL
$ N|]JIVHQ NpV]tWHWW ODSERRN VHJtWVpJ
LVPHUHWHNHW V]JHUH]W+<QN D Yt]JU O PLp
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FVRSRUW

JRUBD/IRO\yYt] HUHGHWH

e@D OHJNLVHEE IHOV]tQL Yt]IRO\iV
&VHUPBDPPUQPO QBDRBE QDO NLVHEE IHO)
3DWDRO\yQiO NLVHEE Yt]IRO\iV
JROAYHOV]tQL Yt]IRO®YV KRPVN[I» HVLN
JRO\DIHOV]tQL Yt]IRO\iV N®HIPDV FE
PFHRYLOIJUPV]HN N|]|[WW HOWHU+O QDJ\
7HQIHWJI\ PHQQ\LVpJ" VyV Yt]

7" PLQGHQ ROGDOUYO JiUW iOOyYt]
6]yNIUW\iNRD\WWpPiKR]

tPHGHUEHQ IRO\LN

$ISXV]WtWy PXQNiW D PHGUpPEHQ OpY KI
$YDQ IRO\iIVLUIQ\D

tPHGHUEHQ KHO\H]J]NHGLN HO

tPLQGHQ ROGDOUYO Jiuw
TOHIPHWWHUVpJIJSIKDOOYYWY EiQ\DWy
tpStW PXQNiIW D KRUGDOpPN OHUDNIViY|
tYDQ MREE pV EDO SDUWMD

1iO0yVYt]

fOHKHW WHUPpPV]HWHY iOOyYt] SO Wy

FVRSRUW

$ Yt] NJUIRUJiIVIKR] H]JHN D PHJKQDWibiR O
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1$ IHOHPHONHGHWW N|QQ\" SiUD D PDJI
NpSH]

$$PDJDVEYO FVDSDGpPN KXOO D OLO O RIAM
KDOPD]iOODSRW ~

$$ IRODWDYDXNHQJIJHUHN YL]H IRO\DPDWF
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https://youtu.be/H0Qzo7jkSdc
https://youtu.be/SAZ4Ir-3vvw
https://www.maviz.org/fogyasztoi_informaciok/mit_tehetunk_az_ivovizeink_vedelmeben
https://upload.wikimedia.org/wikipedia/commons/9/9c/Diszn%C3%B3-forr%C3%A1s.JPG
https://upload.wikimedia.org/wikipedia/commons/c/c8/V%C3%96R%C3%96SK%C5%90_forr%C3%A1s_-_panoramio.jpg
https://upload.wikimedia.org/wikipedia/commons/8/8c/Szabads%C3%A1g_forr%C3%A1s_foglalata.jpg
https://upload.wikimedia.org/wikipedia/commons/3/30/Nagy-forr%C3%A1s.jpg
https://upload.wikimedia.org/wikipedia/commons/0/00/Hoarfrost_reif.jpg
https://pixabay.com/photos/winter-bud-branch-nature-cold-icy-598631/
https://www.cleanpng.com/
https://pixabay.com/hu/photos/foly%C3%B3-f%C3%A1k-bokrok-foly%C3%B3k%C3%A9p-8018379/
https://pixabay.com/hu/photos/cs%C3%B3nakok-term%C3%A9szet-szabadban-t%C3%B3-4613735/

e7(/ e6 9E=

1$ OHKXOORWW HV FVHSSHN HU\pNMWV]pW
KDV]QRVtWMiN D] pO OpQ\HN pOHWP"N]|(
VILYiUJRWW Yt] D IHOV]tQ DODWW IRO\C

FVRSRUW

&VDSDGpPNIDMWIiN

GpU N|KDWWDW ]~]PDUD Ky
f7XODMGRQNPSSHQ IHOK DPHO\ D WDC
WDODM [|Op PHOHJHEE QHGYHV OHYHJ
D Yt]J ] DSUy FVHSSHNNp DODNXO
$$ IHOK NE OYN}PVESBHNEHQ KXOOLN D
KDOPD]IiOODSRW ~
$$PLNRU D OHYHJ QHN QDJ\REE D QHGY
Yt]J ] FVHSSIRO\yVVi DODNXO 1\iURQ ¢
PHJILJ\HOKHW D NRUD UHJJHOL yUIiNEL
$$PLNRU D OHYHJ QHN QDJ\REE [OF&QDBGIY!
$SUy MpJNULVWiIO\RNEyYO iOOy IHKpUVp.
Q|YPQ\HNHW
f f& DODWW NpS] GLN +D D] DOVy OpJuU
PLN|JEHQ OHKXOO

JHOKDV]QiOW IRUUIV
)DUNDV /W P@Qt®p VIDNWDQIFVDGY N|UQ\H]
IRJODONP|QYWYN 6]DNPDL 1DSMD
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W X GRP @ IRWH P DBDVQUDDRIMO]KiOLV P YOG DY
JHOQM |[UQ\H]JHWLVPHUHW

PDWHPDRDLUNDU Q\HOY @V LI X ROG.IVORFKIE W]\
PR]JIMVXGRPiIiQ\RN

6'U"VpDOPD]iOODSRYMRWHUVpPpJIJHV V]tQH]|
YHIJ\eOHWHN BIKIDYMBRMHN IHVWpV]HW

pY

T SHUF
yuUD D WDQXOPIQ\L ~W D KHO\L Yt]JP"YH

I
L Q W H WDENIIDYS WK JHPWR MHNWR U

6 HPOWHW NpSHN

NRPPXQ LEMNJIFLW W P R MDEWD WARYUGINDINE N VI IL W/iLVN
JRQGROHSRIRIE/O p P D PIIHRFKGIROYyJLDL P"YHC

DWDQXOyL N|]|VVpJHN D@IRRRGPRYRN MHI
IHM O HMMVpNRY WIXQKWiY NpV]VpJHN IHMO

9t] YWILV]WD Yt]

$ PHIJYDO°VaWZ2V PHQHWH

OLW WXGXQN D Yt]U O"

OLNRU KDV]QiOXQN YL]JHW"

'VPHU @WO\DQ YHUVHDWHPRQGHNUWO V]yO"
OHQQ\L Yt] IpU EHOH HJ\ HGpQ\EH"
JHKHWDQJMD D YtJQHN"

+RJ\DQ KDQJJLN D Yt] FVHSHJpVH FVRERJ
+RJ\DQ FVLQIiO D Yt] PDJiIiQDN PHGUHW"
+RJ\DQ WXGRP WLV]WtWDQL D YLJHW"
+RJ\DQ NHYHUHGLN D Yt]"

OLOV\HQ WXODMGRQViJDL YDQQDN D Yt]QH
OLW MHOHQW D Yt] NJUIRUJiVD"

+RJ\DQ SiURORJ D Yt]"

OHO\HN D Yt] KDOPD]iOODSRWDL"
/IpPWH{LRIO\DQ | P®HWG\pN"U"EE D Yt]QpO"
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YHV W KH WoINHO"
eOKHWQHKNO OpQ\HN Yt] QpON+O"

@3@ (O NpV]*C $ODSDQ\DJRN EHV]HU]pVH
INVPUOHWL HVIN|[]IN SO SWRDWDINY KRP
PHOHJtW HV]IN|] N+O|QE]|] V"U"VpJ" IRO
SDStUJVHENHQG
IY¥]IHVWpN SDStU
tPPUPVHNKH] V]*NVpJHV HVIN|]IN N-O|Ql

=] %HPXWD\$ SURMHNW FpOMPHYRIMHDHNHN MiWpNRYV

5 LVPHUMpPN PHJ D Yt] WXODMGRQViJDLW V
WHUPpPV]HWL N|UIRUJIVEDQ EHW|OW|WW I
~WRQ NtVPUOHWHNNHO NUHDWtY WHYpN
NeO|QE|] IRUPiILW KDQJMDLW KDOPD]iOC
QPON-O|]JKHWHWOHQVpJpW

OLW WXG@XQNOD

&p®ODSYHW LVPHUHWHN V]JHU]pVH D Yt
7HYpNH@\WYPpOJIJHWpPV D YtJU O NJ|J|V |W
SO KRJ\DQ NHYHUHGLN D Yt] VyYDO YD

OLNRU KDV]QiOXQN YL]JHW"

&p® PLOQGHQQDSL pOHWKH] N|W G Yt]IH!
7HYpNHQLV WD NYYJtWDM] DUUYO KRJI\ P
RWWWIRIQ PLNpQW IRUGXO HO D WHUPpV

,VPHUMQRO\DQ YHUVHBP HRQBEyN¥W]U O V
&p® Yt]KH] NDSFVROYyGy LURGDOPL DONI
PHJLVPHUpVH

7HYpPNHQRGAYNiIN YHUVHN J\"MWpVH pV

JHKHWKDQJMD D Yt]QHN"

&p® Yt] iOWDO NHOWHWW N<O|QE|] KDQ
7HYpNH@DWPIRNOOJIJDWiVD SO SDWDN F)\
KDQJRN XWiQJ]iVD MiWpNRVDQ

+RJ\DQ KDQJJLN D Yt] FVHSHJpVH FVRER
&p® Yt] PR]JiIVD pV KDQJKDWIiVDL N|]|WW
7HYpNH@DWPIKDWOVRGIp]pVH Y|G|U Yt]]JHO
YDJ\ KDQJV]JHUHNNHO HV ERW

+RJ\DQ FVLQIiO D Yt] PDJiIiQDN PHGUHW"

&p® Yt] HUyJLYyV KDWiViQDN EHPXWDWiVI
7HYpNHQIWPUOHW KRPRNNDO pV Yt]]JHO

N[]JEHQ

+RJ\DQ WXGRP WLV]WtWDQL D YLJHW"
&p® WLV]WD LYyYt] IRQWRVViJiQDN D Pk
7HYpPNHQIWIHAJ"U UHQGV]HU NpV]tWpVH
VHItWVpJIpYHO
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OLOVHQLNDL WXODMGRQViJDL YDQQDN D
&p® Yt] VItQWHOHQ V]DJWDODQ t]WHOF}
WXODMGRRIHODH@BN VH
7HYPNH@\RpUVpNOHWPpPUpPVHN N<O|QE|]
IDJ\DV]WiV

OLW MHOHQW D Yt] NJUIRUJiVD"

&p® Yt] WHUPpPpV]HWHY N|UIRUJiIVIiQDN Pt
7HYpNHQIWIHRGHOO NpV]tWpVH SRKiU
HOSIURORJWDWiVD PDMG OHFVDSYGiVD

+RJ\DQ SiURORJ D Yt]"
&p® SiUROJIVL IRO\DPDW EHPXWDWiVD
7HYPNHQHDPHItWPVVHO YpJ]HWW NtVpUO

OHO\HN D Yt] KDOPD]IiOODSRWDL"
&p® Yt] VILOIUG IRO\pNRQ\ pV OpJQHP"
7HYpNHOPYRRIOYDV]WIiVD Yt] IRUUDOIVD

/pWHHLRO\DQ IRO\DGpN DPHO\ V'U"EE C
&p® Yt] V'U"VpJIJpQHN |[VV]HKDVRQOtWiVD
7HYpNH®YVUPYPIYL]VIIODW Pp] RODM pV

YHVWK HWMERNHO "
&pOUHDWtY WHYpNHQ\VpJ D Yt] MpJ KDO
IHOKDV]QiOiViYDO
7HYpPNH®}MPH]HWW MpJGDUDERNNDO YD!

eOKHW®HNMO OpQ\HN Q|YpPQ\HN Yt] QpO
&p® Yt] QpON.O|]KHWHWOHQVpPJpQHN PH
7HYpPNHQIWPJOHW Q|YpQ\HN IHMO GpVH

$ YtJQHN YDQ KDQJMD

$ KDQJ DODSMiQ HO WXGMXN G|QWHQL D
$ ¥ OpWIRQWRVViJ~ D WHUPpV]HWEHQ pV
HJ\DUIQW

$ JJHUHNHN V]iPiUD IRQWRV KRJ\ MiWpNF
HJHNHW D] LQIRUPiFLYNDW tJ\ PpO\HEE P
DODNtWKDWQDN NL D WHUPpV]HWL MHOH¢
$ IHQWL WXGQLYDOYN pV WHYpNHQ\VpJHN
POYH]JHWHV pV WDQXOViJRV OHJ\HQ V]iPX

1pKiQ\ LVPHUHW D IHOVRUROW NpUGPpPVHN

N[]|[VHQ IHGH]KHWsQN IHO

OLW WXGXQN D Yt]JU O"
$$ODSYHW WXODMGRQVIJRN $ Yt] V]tQ\
IRO\DGpN DPHO\ D )|OG|Q D OHJJ\DNUD
.pPLDL VIHUNH]HW . pW KLGURJpQDWRP
+2
teOHWKH] YDOy V]*NVpJHVVpJ OLQGHQ |
W~OpOpVKH] KLV]HQ D VHMWHN P"N|Gp"
$7HUPpPV]HWL VIHUHSH $ BPIIGPMIWYHV
VIDEiO\R]iVIEDQ D WiSOiOpNOIiQFEDQ p"
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$ JJHUHNHN HOPRQGWIiN KRJ\ D NtVpUOH!
V]YyUDNR]YD W D Q X{OUWGHNN IBVQLHW OV DpVi O Wi N
IHGH]JKHWWHN IHO WHUPpV]HWL MHOHQV
DONRWiIV VHItWHWW MREEDQ PHJpUWHQL

$ JJHUHNHN YLVV]DMHO]p V HL WDEIONCROW YWOH N |
NtVPUOHWHN UpYpQ VRNNDO N|QQ\HEEHQ
VIHUHSpW $ N|]|V PXQND pV WDSDV]WDOT
FVDSDWPXQNiW pV D NJUQ\HIJHWWXGDWRYV

$JRN D NtVpUOHWHN DQ\DJRN DPHO\HNH
KDV]QiOWDN
SODNiWRN P"KHO\PXQNiIiQ NpV]JtWHWW SU|

$ SURMHNW YpJpUH D J)JHUHNHN UHQGV]H
WXGiVVDO UHQGWHOINHGRR\DJDILUYO N|UI
VIHUHSpU O D] pOHWEHQ pV D WHUPpV]HYV
LVPHUHWHLNHW PpO\tWL KDQHP NULWLN
YDODPLQW N|UQ\H]HWWXGDWRVViJXNDW |

$ SURMHNW VRUIQ D JJHUHNHN NULWLNDL
OHJWDQXOWDN PHJILJ\HOQL IRO\DPDWRN
NIYHWNH]WHWpPVHNHW OHYRQQW OSWI R
PHJILI\HOpVH N[JEHQ .pSHVHN WR® WM D
OpSpVHLW pV PHIpUWHQL KRJ\ PLpUW IR
NtVPUOHWHN HUHGPPQ\HLQHN HONHP|DWH
IVV]HI«JJpVHN IHOLVPHUpPVpPQHN NpSHVVp
PHJIRJDOPD]iViQDNWVXREERW RMARNMIMHO OHJH

7DQWzUJ\L NDSFVRODWRN
, +tRJ\DQ DODNtW PHGUHW D Yt]"

6]*NVpJHV HVIN|]IN
tHI\ QDJ\REE WiO YDJ\ ODSRV HGpQ\ Sp:
IKRPRN YDJ\ ILQRP V]HPFVpV I|OG
Y]
IN.V SRKiU YDJ\ NDQFVy D Yt] |QWpVpKH
IRSFLRQIOLVDQ NDYLFVRN Q|YpQ\HN ¢
NLDODNtWiViKR]

(O NpV]tWpV

+RPRNUpWHJ NYDWIVNEt\WHVIDD WiO DOMi’
HO +D VIHUHWQpPpWHN pStWVHWHN EHD
SpOGiXO HPHONHG NHW NLVHEE GRPER
IRJ

OHGHUP+LQWDNRN D] XMMDWRNNDO HJ\
KRPRNEDQ DPHO\ D NLLQGXOiVL IRO\yP

LHJpV]tW N RSHADRJGHWHN DSUy NDY!L
Q|YPQ\HNHW D AWiMp NLDODNtWIiViKR]
IRO\yYPHGHU WHUPpPpV]HWHYVY ~WMD
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tVPUOHW PHQHWH
gQWVHWHN YL]HW DVRYWGEMEM HN YL]H'
HJ\LN YpJpEH SO SRKiUUDO YDJ\ NDOQF
NH]GL D Yt] NLV]pOHVtWHQL YDJ\ PpO\tW
JLI\HOMpPpWHN PIJYD] HRONDPWWRVDQ H
KRPRNRW NLPRVVD D PHJOpY YiMDWRYV
DODFVRQ\DEE SRQWMDLUD OHJILJ\HOKH
PYGRQ NLDODNtWMD D VDMiW ~WMiW
+R]]JDWRN OpWUH+DOWIEEVWRNBW |[QW|W
YiIMDWRNDW K~]WRN D KRPRNEDQ D Yt]
KR] OpWUH
9iOWR]JWDVViWR N eRSHW \DHWHBHGRRE R N [
KRJ\ OiVVIWRN KRJ\DQ NHU<OL PHJ NH'
PHGUHW

,,+RJ\DQ SIiURORJ D Yt]"

&p® J\HUHNHN pUWVpPN PHJ D Yt] SiUROJi\
NDSFVRODWiW D K PpUVPNOHWWHO pV D )
WHYpNHQ\VpJ VRUIQ HI\W]JHU" NtVpUOHWH
SpOGiXO RNRVWIEOiYDO YL]XDOL]iOMiN D

,, OL D] D SiUROJiV"
(VIN|]|NQWHWDEBNMDIYNPpSHN YDJ\ YLGHYN D

.H]GM+N HJ\ EHV]pOJHWpPVVHO A/iIWWDWR
QDSRQ" 9DJ\ DKRJ\ D IRUUYy WHD J ]|O|J"u
$ILQWHWDEROWEOY MHOHQtWVsQN PHJ HJ\ HJ\"
Yt] NJUIRUJDDI WQySVewpV PHOHJtWL D YL]F
IHOK N NpS] GQHN EHO OH

.pUGH]]*N PHJ AB]HULQWHWHN PL W|UWp(
QHP OIWMXN XWiQD"u

,, 3IUROJiIV PHJILJ\HOpVH

(VIN]]IN
fHI\ SRKiU Yt]
THI\ NDQiO
THI\ KDMV]iUtWy
THI\ NLV WiOND Yt]
$SDStUODS D SiUROJiIV J\RUVtWiViQDN V

/IDVV~ SiUROJiV
7]|OWV+QN PHJ HJ\ SRKDUDW Yt]]JHO pV K
.pUGH]]*N PHJ D J\HUHNHNHW AOL IRJ W
KDJ\MXN D SRKDUDW" OLpUW"u
“HJ\H]]*N IHO D J\HUH NB N FODBW DDW D]

*\RUVIWRWW SiUROJiV
7HJ\eQN HJ\ NDQiO YL]HW HJ\ WiONIiED |
DODFVRQ\ K PpUVPNOHWHQ .pUGH]]*N P
Yt]"p
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$ILQWHWDENWEQY PHIMHOHQtWHWW DQLPIF
PDJ\DUi]]XN HO KRJ\ D PHOHJ OHYHJ J°
PR]JiViW H]pUW D]RN N|QQ\HEEHQ HOS]|

3iUROJIV IHO*OHWHQ
&VHSSHQWVeQN HJ\ NLV YL]JHW HJ\ SDSt
VIDEDGRQ PtJ D PiVLN UpV]UH LUIiQ\tWV
PHO\LN UpV]HQ SiURORJ HO J\RUVDEEDC
%HV]pOM+QN UyOD A+RJ\DQ VHJtW D QD

$ SIUROJiIV IRO\DPDWiQDN PHJpUWDpVH
$]LQWHWDEROWEOY Q\LVVXQN PHJ HJIM NI pXIRS
VILPXOiFLYW DPHO\ EHPXWDWMD D Yt] |
IHOK NpS] GpV HV
$ JJHUHNHN PDJXN LV K~]KDWMiN YDJ\ P
QDSRW D Yt] I|Op KRJ\ EHLQGtWVIiN D S

,VPHUMQRO\DQ YHUVHBWP HQRQByINIY]U O V]

&p® J\HUHNHN LVPHUNHGMHQHN PHJ D Yt
pV N*O|QE|] P"IDMRNRQ NHUHV]W+O PRQ
HI]W D WHUPpV]HWL HOHPHW

(VIN[]|SDStURN V]tQHV FHUX]IN JHQHL HV
WDPEXULQ NpSHVODSRN D Yt]JU O SURM

%HYH]JHWPMOHWEHOL XWDJ]iV D Yt] YLOIJi
.H]GMeN D IRJODONR]iIVW HJ\ N|[]|V EHV]pO
D JJHUHNHNHW PLW WXGQDN D Yt]JUu O Pl
YHOPLRGHQQDSMDLQNEDQ OLXWiQ PHJR\
NHW HJ\ U|YLG W|UWpQHWEH DKRO D Yt]
HV MpJ V]JHUHSHO pV NpUMsN NHW KR
PLO\HQ pU]pVY OHKHW RWW OHQQL

9HUVHN D Yt]JU O
*D]GI(U]MLIUL pIWVLN HV
'H{UHV 6iQ@ERU]H

LiQViGL 6iGGRID ]iSRU YROQpPN
)JOGL QW]RERJY

*U\OOXV -pUBRRV

AVPUOHW $ YH)HIGBHIQGMBD KRJ\DQ V]yO D

&p® J\HUHNHN IHOIHGH]KHWLN KRJ\DQ NI
PR]JIVL IRUPIiL $ NtVpUOHW VHJtW PHJpU
NJUQ\H]JHWH KRJ\DQ EHIRO\iVROMD D] pV]

(VINITIN
$+ H NLV WiO Yt]
$+ H P"DQ\DJ SRKiU YDJ\ «YHJHGpPQ\
$HI\ NDQiO YDJ\ IDNDQIO
tH\ V]yUyIHMHV SDODEN YDJ\ VSUD\ GR
INO|QE|] AYtJWHVWHNH SO HJ\ NLV Nic
NHUWE O KD HOpUKHW
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¥sSbStU pvV WROO D PHJILJ\HOpVHN OHMH

(O NpV]*QBIWHN LV NpV]tWVeN HO D N+O|C
D JJHUHNHN PHJILJ\HOKHWQHN +D YDQ O
WtSXYHOYYpJH]KHWMe«N HO SO FVDSYt] F
QHP HOPUKHW HN DNNRU LV HOYpJH]KHW

$ NtVPUOHW PHQHWH

%HYH]HWEW N D EHV]pOJHWpPVW D Yt] KD
J\HUHNHNHW PLW JRQGROQDN KRJ\DQ K
Yt]W O pV PLO\HQ YtJIRUUIVRNDW LVPHUC
OXWDVVXN EH D NtVPUOHWHW pV PDJKDW
YDQ D KDQJMiUD

,&VHSHJ Yt] KDQJMD
7|OWVeQN HJ\ WiOED YL]HW pV KHO\H]
.pUMeN PHJ D J\HUHNHNHW KRS} JIL\jp M
(KKH] HJ\ V]yUyIHMHY SDODFNRW YDJ\ H
KRJ\ Yt]JFVHSSHNHW HMWV+QN D WiOED
OHJILI\H®PWYMN D J\HUHNHNHW KRJ\ KL
KDQJRW DG D Yt] PLN|]JEHQ FVHSHJ .pV
FVHSSHQWpV KDQJMD AKDONp pV AV]DN

,,3DWDN FVRERJiIVIiQDN LPLWiOiVD

9HJ\+QN HJ\ P"DQ\DJ SRKDUDW pV WH.
OHY Yt]JEH D IHOV]tQ DOi .pUMeN PHJ L
PL WIUWpPQLN DPLNRU D SRKDUDW KV
OHHO VWE $ SRKDUDW W]|OW VHI® \P|HQ K-
IQWVeN D YLIHW D] HGpQ\EH

&VHSHIJWHWKHWQN YLJHW HJ\ NDQiO °
SUYEIiOYD LPLWiOQL D SDWDN FVRERJy |

OHJILI\HDPWOM+N PHJ KRJ\ D Yt] V]DN
KDQJ IRO\DPDWRYV O0iJ\ $ J\JHUHNHN MH
KDQJ D Yt] PR]JiVD VRUIQ

,,,$ YtIHVpPV KDQJIMD

gQWV.QN W|EE YL]HW HJ\ PDJDVDEEDQ
PiVLN QDJ\REE HGpPQ\EH SpOGiX0O HJ\ P
KRJ\ LPLWiIiOMXN D Yt]HVpV KDQJMiwW $°
KDQJRW DGKDW (KKH] KDV]QiOKDWXQN
Yt]HV p VIHNDU DBUTH V$ @ Mt TH V pWE

OHJILJI\MSOPWUHNHN KDOOJDVViN PHJ }
J\RUVDQ HVLN %HV]pOMsN PHJ KRJ\ D°
Yt]PR]JiIVW LIJpQ\HO

gVV]HKDVRRWONMWNVD J\HUHNHNHW KRJ\ KD
KDQJRW OHO\LN YROW D OHJOIJ\DEE" OH(
N*O|QEVpPJHNHW KDOORWWDN D KiURP N-=«(
%HV]pOMeN PHJ KRJ\ PLY WD QIHOWVDMQ B NY F
PR]JivDL +RJ\DQ EHIRO\IVROMD D Yt] VHE
KDQJRW"
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YHVWpV 2pYIHODOPD]iOODSRWDLQDN IHO|

&p® J\HUHNHN IHOIHGH]KHWLN D Yt] KDOF
NUHDWtYDQ KDV]QiOMiN IHO D MHJHW IHV
J\HUHNHNQHN PHJpUWHQL D Yt] IDJ\iVL p)
P"YpV]IHWL pOPpQ\W LV Q\~MW

(VINJ]IN
fMINRFNiN DPHO\HNHW HO UH HONpV]tV
IDNYDUHOOIHVWpNHN
fIHKpU SDStU YDJ\ DNYDUHOOSDS!tU
THFVHWHN
IWODN YDJ\ P"DQ\DJ HGpQ\HN
$SDStUW|UO
tMJGDUDERN WiUROiViUD V]JROJiOy WiOF

(O NpV]*QBIWHQIDS IDJ\DVV]XQN OH D PHJV
FPOODO KRJ\ PHD\HUHHNE N PV]tWHWW V]tQ
GROJR]]DQDN

$ MpJ V]tQH]pVpKH] HI\W]HU" pWHOIHVWpN
UHQGHONH]*QN DNYDUHOOIHVWpPNHNNHO

$ NtVPUOHW PHQHWH

%HYH]HMEW N HJ\ U|]YLG EHV]pOJHWpVVH
.pUGH]]*N PHJ D J\HUHNHNHW KRJ\ PLO\H
Yt]JHO IRO\pNRQ\ V]LOiUG Ji] pV KRJ\D
NeO|QE|] K PpUVpNOHWHN KDWiViuUD 0DJ'
V]LOiUG KDOPD]iOODSRWiW D MHJHW IRJ

-pJGDUDERN HOpNptWIMWRWHO D V]tQH]HWMW
WHJ\eN NHW D WiOFiNUD OLQGHQ J\HUHN
MpIJNRFNiW DPHO\HW HFVHWWHO IRJ IHV'

.UHDWtY IHVWpV
.pUMeN PHJ D J\HUHNHNHW KRJ\ YLJ\p
Qp]lpN PHJ KRJ\DQ ROYDGQDN D MpJGD
V]tOQOHV MpJNRFND OHQ\RPDWRW KDJ\ D
$] HFVHWHN VHJtWVpJpYHO D J\HUHNH
KDV]QiOKDWQDN D MpJGDUDERNRQ PLN
MpJ pV KRI\DQ NHYHUHGQHN D V]tQHN
OHJILJI\HOPWM«N D J\HUHNHNHW KRJ\ IL.
NI[YHWNH] NHW
+RJ\DQ YiOWRIJLN D MpJ D IHVWpV NJJE

HOROYDG"
+RJ\DQ NHYHUHGQHN DHVIMIMNO B ® DN X
N[]JEHQ"

OLO\HQ pU]pV D KLGHJ MpJJHO IHVWHC
J\RUVDQ HOROYDG"

.pSDONRWIiV pV NOHDMAYDPMEQINDIRUVDQ R
ILJVHO QLN RHOERWKIR]QDN YHOH %L]JWDV
J\RUVDQ DONRVVDQDN YDODPLW SpOGiX!
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P"DONRWIiIVW YDJ\ EiUPLW DPLW D MpJ R
$] ROYDGY MpJ Q\~MWKDW pUGHNHV WHI[W

gVVIHI]pV pV EHVPPWIHWPMHUHNHN EHIHN
cOWHVVeN OH NHW pV EHV]pOM+QN D] DC
+RJ\DQ YIiOWRJRWW D V]tQ pV D WH[W~UD"
IHVWpV VRUIQ D MpJGDUDERN"
OXWDVVXN PHJ KRJ\ PLNpQW KR]KDWXQN
ILJ\HO*QN D MpJ ROYDGIiViUD

.pUMeN PHJ D J\HUHNHNHW KRJ\ PHVpOM!
LQVSLUIOWD NHW

=iUi$ IRJODONR]iV YpJpQ NpUMsN D J\HUH
PHJV]iUDGQL D iIHVWPpQ\HNHW +D D] LG
OHIDJ\DV]WDQL D PHJPDUDGW YL]HW KR.
~MUD IHOIHGH]KHVVeN D Yt] KDOPD]iOODS

$] "UWDUWDORMIW® NRYID|Q V H
OHOOPWNOWWNHJI\VpJHN J\DNRUOIiVD

&p®] "UWDUWDORP DODSYHW PpUWpNHJ\'
GHFLOLWHU PLOOLOLWHU VWE
$] "UWD UWDBRPVRQOtWiVD N*O|QE|] HGp!
%HFVOpV pV PpUpV J\DNRUOIiVD

6]*NVpJHV HV]IN|]|N
INO|QE|] PpUHW" HGPQ\HN SO SRKiU
tPpU HGpQ\ SO PpU SRKiU DPHO\ OLWF
Y] YDJ\ IRO\DGpN SO V]tQH]HWW Yt] D
$SDStU pV FHUX]D D MHJ\]JHWHOpPVKH]

7HYPNHQ\VpJ PHQHWH
,VPHUNHGpPV D] "S%\NULPI@DBRPRDNODUUYC
"UWDUWDORP\ GpWEHINWAHMu AHOLOLWHW
OXWDVViWRN PGH FL @PUIMMOI OLWHU N|]|WW
OLWHU GHFLOLWHU PLOOLOLW

%YHFVOpPV pV PpUpV

% HFVOIOMH]]JHWHN D] DV]WDOUD N+*O|QE
PHJ D J\HUHNHNHW KRJ\ WLSSHOMPpPN PI
3pOGIUN SRKiU NE @HNLOHEBWDODFEN |
FOpUpNOWVpPpWHN PHJ D] HGpQ\HNHW Yt]]
PpU SRKIUED -HJ\H]]pWHN IHO D] HUHGI
fgVV]HKD VRIMRYOYWViIN |[VV]H D] HGpQ\F
HGpQ\EH IpU WEBBONMPN PHJ KRJ\ GHF
D IpO OLWHUUHO

OpUWpPNHJI\WpPJIHN iWYiOWiVD MiWpNRVD:(
I$GMXQN D J\HUHNHNQHN N+<O|QE|] J\DNM
A+iQ\ GHFLOLWHU YL]HW NHOOLW[HOUNG B.
A(J\ SLOOHSDODFNEDQ PLOOLOLWHU
$++DJ\MXN KRJ\ PDJXN NtVPUOHWH]]pN N
J\ADNRUROMiN D PWYWOININRNPW
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9HUVHQ\ YDJ\ FVRSRUWPXQND
&VRSRUWRYV IHODGDW $GMiWRN RGD D
NpUMpWHN PHJ NHW KRJ\ PpUMHQHN N
IVVIHV HGpQ\W KDV]QiOKDWMiN
9HUVHQ\ .L WXGMD D OHJJ\RUVDEEDQ F
D GHFLOLWHUW"

JUQ\H]H\ +RJ\DQ WLV]WtWMXN D YLJHW"
LVPHUHW $J\HUHNHN PHJLVPHULN D Yt] WLV]WtWiVi

J\DNRUODWL NtVPpUOHWHNHQ NHUHV]W-O
KRJ\DQ ]DMOLN H] D IRO\DPDW D Yt]P"YHN

OLpUW IRQWRV D WLV]WD Yt]"

%HV]pOMeN PHJ D JJHUHNHNNHO PLpUW I
OXWDVVXQN SpOGiNDW WLV]WD LYyYt] pV
KDVRQOtWVXN |VV]H

.pUGH]]*N PHJ A6]JHULQWHWHN PL W|UWp(
+RJ\DQ OHKHW D YL]HW PHJWLV]WtWDQL"

9t]JWLV]WtWiVL PYyGV]HUHN
(VINI]IN
tHH\ WiO PRFVNRV V]JHQQ\H]JHWW Yt] SO
PDJRNNDO V]HQQ\H]YH
tJ"U NiYpV]"U YDJ\ Jp]GDUDE
IDNWtY V]pQ YDJ\ SDPXW
ItKRPRN pV NDYLFV WLV]J]WtWiVKR]
tWV]WD HGpQ\HN
IWOFVpU
$eYHJ YDJ\ iWOiW\B|p CPDBRQ\DJ

OHQHW
6]HQQ\H]JHWW Yt] YL]VJiODWD
7]OWV+QN HJ\ WiOED VIHQQ\H]JHWW YL]H
ILJZJHOMpN PHJ PLO\HQ V]JHQQ\H] GpVHN
W|UPHOpN PDJYDN VWE
.pUGH]]*N PHJ A+RJ\DQ IV Vi]G\E M [BIMFR
JpS*QN YDJ\ VSHFLIOLV HV]N|]*QN"q
6]"UpV IRO\DPDWiQDN EHPXWDWiVD
+HO\H]]*N D W|OFVpUW HJ\ WLV]WD «YHJ
7HJ\eQN EHOH HJ\ UpWHJ Jp]W YDJ\ NiYp
KRPRNRW pV NDYLFVRW
gQWVeN ODVVDQ D VIHQQ\H]JHWW YL]HW
V]"ULN PHJ PVKRBPRINFVUPWHJIHN D YL]HW
ODJ\DUIi]]XN HO KRJ\ H] D] HJ\LN DODSY
VIHQQ\H] GpVHN HOWIiYROtWiViuD
gVV]HKDVRQOtWiV
gOWVeN D WLV]WtWRWW YL]HWVHHQBIW]
PHOOp .pUMeN PHJ D J\HUHNHNHW KRJ'
%HV]pOMeN PHJ KRJ\ H] D Yt] PpJ QHP D
YDQ D WLV]WtWRWW Yt]KH]
gVV]HJI]pV D YtJWLV]WtWiVUyO
%HV]pOMeN PHJ D JJHUHNHNNHO KRJ\ D
V]"UL PHJ D YL]HW
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ODJ\DUIi]]XN HO KRJ\ D Yt]JP"YHNEHQ H]
PPUHWEHQ pV PpJ KDWpNRQ\DEE WHFKQ
.pUGH]]*N PHJ AOLO\HQ PiV PyGV]JHUHN}
WLV]WtWiViuD"p

/iIWRIJDWHODL Yt]P"YHNKH]

.pUMeN PHJ D Yt]JP"YHN PXQNDWiUVDLW K
IRO\DPDWiW N+O|Q|VHQ D J\HUHNHN V]iPi
$GMXQN D J\HUHNHNQHN MHJI\JHWI«]HWHW
V]"U EHUHQGH]pVHN YtJWiUR]JyN $] tJ\ H
EHPXWDWKDWMiN D J\HUHNHN

ILQNHN YLGHYN |WOHWHN VHJpGDQ\DJR
ORQGYNiIN *\HUMNHNQAHNRUJiIVD <RX7XEH

$ Yt] NJUIRUJiVD *HQLDOO\

9t] NJUIRUJiVD YLGHYYDO pV NpSHNNHO

$ KDOPD]iIiOODSRWRN

$ Yt] NJUIRUJiIVD <RX7XEH

$ Yt] NJUIRUJIiIVD <RX7XEH

gVV]HI\"MW|WW GDORN Yt] WpPIiEDQ
"HEUHFHQQHN YDQ HJ\ YLJ]H
$ SLVIWUIQJ

P PHO\ VRN KDO WHUHP
*U\OO XV $9 MOHRY VEpND
*U\O O X V 08 DQMR V

*U\OOXV .pP@PRWHWHMpQ
*U\OO XV *§yI0QB RV
*U\OOXV®WpOBPROFVRUD

$ SDUW DODWW
+HKMDOiIV]RN KDOiV]RN
(OHVHWW D O~G D MpJHQ
+HM 'XQiUyO I-M D V]pO

$ SDQ\LWL KDODVWYED
EOWDO PHQQpPN pQ D 7LV]iQ
1iG DPWM |G DOyO

*yO\D EJFULD

*yO\D YLV]L D ILiW

JWW LV HJ\ NLV N~W

&VHSS FVHSS FVHSHUHJ
'H|UHV 6iQGRDGIiV

'H|UHV 6iQ@BRU]H

6]pOHV D 'XQD

LV NDFVD IsUGLN
%DODWRQ N|]JHSH QiGGDO YDQ NHUtWYH
(VV HIW V

7RYIEEL PHVpN Yt] WpPIiEDQ
)pV"V $YEPNDNLUIiO\ SDSXFVD
)pV"V $YDULJ\ PHGYH
YRUUIVWYyO 200 MWHHQ DHYUILU O
=HON =R OVWNND

90DJ\LPLU @3 X\ VHKIBIMy


https://www.youtube.com/watch?v=5BejhmuhykI
https://view.genially.com/6369475de3ae8d0013cf1751/interactive-content-3-osztaly-a-viz-korforgasa
https://jujoboro.blogspot.com/2022/11/viz-korforgas-videoval-es-kepekkel.html
https://kaprisuli.webnode.hu/kornyezetismeret/a4-osztaly/a-targyak-tulajdonsagai/a-halmazallapotok/
https://www.youtube.com/watch?v=JdxvofRKjQs&t=103s
https://www.youtube.com/watch?v=J-Wx7Tba-cE&t=136s
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*ULPP WH$WWDWUIHMNQGpU

*ULPP WHYWNPBMHNIO\ pV 9DVKHQULN
$ W|OJ\ pNEOODIWPHVpPN

$] iIUXOYyEEPOIDWPHVpN

$ ILQQ\IV NOOWDMPHVpN

$ PHQ\pW D Q\~EG QU IDVPBINMYND

OyUD )HEWRFDV]HP D YLOiJMiUy
OyUD JHOW@EPROQIU 0iQ\D

OyuD )HOW@EL PDORP

$] DU D Q%KHIH G HOND JDHNQpPpSPHVpPN

$ KDWAHOHGHN JDHNQPSPHVpPN

$ UyND pV ® IYyONMDOHJV]HEE PHVpL

$ SDWDN PHONMHRGWLQPXODWVilJ
=HON =RQWJQUDYiJ\y IHOK FVNH
+DONLVDVRDPROQDU QpSPHVH

$ WHNQ VEpND m\D p Q PE WX BiHIN
+DWW\~ 0O LP/QpPHVPOHN

+DOIV] JWQ PHVpPOHN

$ YLOIJV]pS QiGV]+Q O\ BYWRROMUY D] yYI
=HON =RPOW IQIDODGV] Yt]LSYN
.DFVD~V]WDWY H40@EKHUV D] YYRGIEDQ
*yO\D JyQ@QIMDK\ -y]VHIQp

$ MHJHV PHWGIYK\ -y]VHIQp

OLpUW VyV DMYSI@IBPSPHVH

OHVH D SLURV N D®IRNVOERNWHy O
iQ\iGL 6iGGWMWWW\ @R VOWW W\

$] LFENFHLNH KDODFVND

*D]GDJ ($]YLV]WUIQJI pV SDWDN
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OHOOPNOWWNHJI\WVpJHN J\ADNRUOIVD

4 i

Eﬁﬂf@ AZ URTARTALOM MERESE

Az (irtartalom mérésére méréhengert hasznalunk.
Az lrtartalom mértékegysége a liter. Jele: /.

Ebben az flakonban 2 [ 4svanyviz van.
S
mérészam mértékegyseg 1 liter

jHény 3 literes levesestalat tudok telednteni 12 liter levessel?
Szinezz ki annyi talat!

-

o Melyik fazékban lehet tobb levest f6zni?
Szamozéssal allitsd sorba az edényeket!
A legnagyobbal kezdd!

lgaz vagy hamis?

A séarga fazékba fér a legkevesebb leves.
A sarga fazékba kevesebb leves fér, mint a kékbe.
A kék fazékban lehet a legtobb levest f6zni.

A kék fazékba tobb leves fér, mint a pirosba.

A piros fazékba tobb leves fér, mint a sargaba.
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IL]LN PO G W X GHRIP REDQ | R U PHP WMLANV} H W

$ Yt] PLQW D] pOHW V]eNWpYQOMMWH LYQ BIHR/
NpUGpV

$ Yt] HOHQJHGKHW EWRGHY D pl@ HWIOHNpP
WiUVDGDORP

WHUPpPV]HWWXGRPiQ\
ot]

pY
| SHUF

PDJ |

$] DQ\DJRIN\BIM FVRSRUWRN PXQNiLUD SpcC
WDOIOKDWyDN

$] DQ\DJRN D] HIJ\HV FVRSRUWRN PXQNiLL
WDOIOKDWyYyDN

IQQRY$RUWH D WS YRWE D/p P D PHDIROOOAIW L N X Vi J R
DNWtY WNDWQDVWOLIND L JHRQGRONRIGIV pV NRPF
WHFKQRBJUIMWNP"N|[GpVL NpV]VpJ

VDNWXGRPIQ\RV WX GWQXIDINL]NYJWWHIHN |

VHItWRD/GIXiOLV NpV]VpIBEMHWUDHM DY pNHS
IHMOHV]WpVH

OLW WXGXQN D Yt]u O"

$ PHIJYDO°VaWZ2V PHQHWH

7|U|WW FHUX]D"

/JHKHW Yt]HQ MiuQL"

JHKHW EXERUpPNNDO J\HUW\iW I~-MQL"
OLpUW V]tQHV D] RODMIROW"

+RJ\DQ OHKHW V]JtQHVUH IHVWHQL HJ\ IHF
OLW MHOHQW H]

OL D] D NRUUy]JLy"

HPpQ\ YDJ\ OiJ\'D Yt]"

,KDWyYi WHKHW D SRFVRO\DYt]"

&VDSYt] YDJ\ iVYiQ\Yt]"
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<
|

QI
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|W
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gWOHWE|
(O NpV]tV
%HYH]HW
+LSRWp]L
&pORN

JHOIHGH]

3URGXNW
S5HIOH[LYy
3UH]HQW

(VINJ]IN
OMUDWHI

%HPXWD\

e7(/ e6 9E=

/DVV~SDtyWRW RFOVN]tQIRUPiOy KDWiVRN
9t]KLiQ\ VHJtWKHW+.QN YDODKRJ\"

&V RS R UW R N7QP@INN UWN VNDL S5\LJiIW RAD [ W O HW H |
IVVIHI\"MWpVH

$] HI\HV NtVPUOHWHNKH] V]*NVpJHV HV]N
IVV]HiOOtWiVD D IH®DG\DW OB WRKRMNON D

$] HJ\HV FVRSRUWRN HONpV]tWHMN DO QRM
OLQGHQ iOORPiIVRQ NHOO KRJ\ OHJ\HQ O

$ Yt] VRNROGDO~ViJiW pUGHNRMNVQWXIOOM f
PHJLVPHUYH IRNR]KDWY D WDQXOyL N|UQ

$ Yt] VRNROGDO~ViJiW pUGHNHV WXODMC
PHJLVPHUYH IRNR]JKDWY D WDQXOyL N|UQ

OLQGHQ HJ\HV FVRSRUW HONpVHWLHDHPQ
FVRSRUWRQ EHO<OL NRRSHUDWtY PXQNDI
AYpJLIMIWV]YDu PLQGHQ WDQXOy PHJLVP

$ NLIOOtWiV PHIWHNLQWpPVH N|]JEHQ D WD
LVPHUHWHNHW

OLpUW HJ\H]JQHN PHJ YDJ\ N°O|QE|]QHN D]
WDSDV]WDOWDN"

, QWHUDNWtY NLIiOOtWiVW NpV]JtWHQHN D (
WHNLQWHQL NL WXGMD SUYEIiOQL D] HJ\F

LtV p URDH W [N

$] HOV NLSUYEiOiVRN XWiQ IHOPHU+OKHYV
HVIN|]INK|] YDJ\ D OHtUIVRN NRUUHNFLyM

~OORPZVRN

$] DOIEELDNEDQ QpKiQ\ SpOGiIW PXWDWXC
PHUsOKHWQHNHH® \D NAHEPBILVQIWN HONp V]t
DNiUKiQ\V]RU YpJH]]*N HO D J\ADNRUODWR

2SWLNDL FVDOYGiVRN Yt]JHO I1pQ\W|UpV
7DOIOMXQN PHJOHS PpUGHNHV RSWLNDL
SO WHUDWWUX]D




e7(/ e6 9E=

2Q0LQH WDQDQ\DJ
EiPXODWRY RSWLNDL LOO~]Ly
$PD]LQJ :DWAHPDULFNG6FLHQFH 7ULFNYV ¢

9pNRQ\UpWHJ LQWHUIHUHQFLD
OLpUW V]tQHV D] RODMIROW" $ Yt] IHO+OH
LQWHUIHUHQFLDMHOHQVpJ M|Q OpWUH .t
NpV]tWV+QN PRGHOOW V][tQWHOHQ N|U|PO

iEUD

2Q0LQH WDQDQ\DJ
([SORULQJ ®DKMKU LLDOCPW
7KLIOOP LOWHUIHUHQFH :LNLSHGLD
7KLQ )LOP .QWHUIHUHQFH SDUW <R X

$ Yt] IHO*OHWL IHV]*OWVpJH
JHKHWL]HW KRUGDQL V]LWIiEDQ"
8SVLGH GRZQ ERWWOH

*IJUE*OHWL Q\RPiV
+RJ\DQ OHKHW EXERUpPNNDO J\HUW\iW I~N

iEUD iEUD

.DSLOODULWIiV pV YLUiIJRN
6]tQYMILWJIJRN NtVpUOHW

&RORU &KDQJ1&RL HOFAHUBHULPHQW IRU .


https://www.erdekesseg.hu/optikai-illuziok/
https://www.youtube.com/watch?v=G303o8pJzls
https://www.nisenet.org/sites/default/files/catalog/uploads/MaterialsFilm_guide_5oct14.pdf
https://en.wikipedia.org/wiki/Thin-film_interference
https://www.youtube.com/watch?v=4I34jA1fDp4
https://blog.doublehelix.csiro.au/upside-down-bottle/
https://taminglittlemonsters.com/color-changing-flower-experiment-for-kids/

7DSDV]W
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6DYDN pV Ei]LVRN
$ Y|U|VNi SRWHNWOW M H
$] HIpV]VpJHV S+ LQGLNiIWRU )DFHERRN

.HPpQ\ D Yt]"
HPpQ\WtYpUOHW
+DUG :DWHU ([SHULPHQW

It]WLV]WIWiV
pV]tWV Yt]V]"U W
ODNH. DWHOWHU

6DQG )LOWHU 6FLHQFH ([SHULPHQW
:DWHU J)LOWUDWLRQ 6FLHQFH 3URMHFW

/IDVV~ YDJUW RWHPRNtQIRUPiOy KDWiVRN
.G MiUiV HUy]Ly OHUDNYGiV

:HDWKHULQJ (URVLRQ DQG 'HSRVLWLRQ

9t]KLiQ\
9t]KLiQ\ PLQGHQ NRURV]WiO\QDN
7KH :DWHURMNRQV3ODQV IRU $00 *UDGHYV

$ WpPD DNiU W|EE AIOORPiVWp UpV]H LV (
. RPSOH[ WHUPpPV]HWWXGRR@GIN®]LN|Q\Y

&VDSYt] YDJ\ iVYiQ\Yt]
9DQ MHOHQW V N<O|QEVpJ D FVDSYt] pV D
7DS :DWHU %RWWOHG :DWHU

7XGRPiIQ\RV YL]VJiONDRW DYV | Q
L D] D NRUUy]JLY"
pPHN NRUUy]JLYMD 1.3

0
$ I
([SHULPHQW WR SURYH WKDW WKH SUHVF
FRUURVLRQ UXVWLQJ <RX7XEH

$ NLIiOOtWiV NpV]tWpVH D FVDSDWPXQND
$] HONpV]-OW NLiOOtWiV PHIWHNLQWpVH
HOVDMiWtWiViQ W~0O D] LV IRQW RWWKBIS\D \
KDV]QiOKDWy NLiOOtW iNHORRBR WNWQRW H


https://www.facebook.com/watch/?v=796883564573640
https://layers-of-learning.com/hard-water-experiment/
https://kids.nationalgeographic.com/books/article/water-wonders
https://raisinglifelonglearners.com/sand-filter-activity/
https://study.com/academy/lesson/water-filtration-science-project.html
https://www.youtube.com/watch?v=-MFLgtti51I
https://thewaterproject.org/resources/lesson-plans/
https://edu.u-szeged.hu/ttkcs/sites/default/files/konyvek/MS-9405_MTA_termtud_komplex_online.pdf
https://www.education.com/science-fair/article/bottled-water-impurities/
https://nat2012.nkp.hu/tankonyv/kemia_8/lecke_04_007
https://www.youtube.com/watch?v=Y0s44Wcrwak
https://www.youtube.com/watch?v=Y0s44Wcrwak
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PDWHP BWHMMPp V] HWMWQIGRRPHIRWLDD L WXG6R
IHQQWDUWKDWYyVilJ

$)]OG N*O|QE|] WHU*OHWHLQ OpY |NRV]L
ELRGLYHUJLWIiV

ELROYIILUDNDWHPDWLND

EOODWRYXDOYYEHQYHONHGpPVPQHNI 1L DLOIDW
iOODWRNUD KDWy HU N

pY
T SHUF

|
W D EiG BHR N R V WH QMM R Q@ D NE®/ R M/H EIGVR U

AVPUOHWHNKH] V]*NVpJHV HVIN]|]|N

NRPPXQ LEMNJIFLW W P R V®BD WARDUGINDIVY L @ QR v F
NULWLNXV HSQBROPRBRUIROGIV

LQWHUGLV]FL SOION WX\G REDNQ RN MU ] p V H
NtVpUOHWH]pV J\DNRUOiVD

9t]L iOODWRNUD KDWy HU N

$ PHIJYDO°VaWZ2V PHQHWH

t5RYDURN D WDB8RN pO W]tYQH]HW V]iPiU
POHWWpPU $ N|QQ\" URYDURN pV SyNRN V
IRO\iV~ SDWDNRN IHOV]tQpW

t$ PROQiIUSRORVNIiIN KRN V$DYitPMD 00BN Q V
OiEXN DODWW D Yt]IHOV]tQ NLVVp EHKRU!
t$ PROQiUNIN OiED QHP RODMRY KDQHP I
DSUy VtOpFHNKH] KDVRQUOY Ui @R®t\OM P H
RO\DQ URYDURN LV DPHO\HN QHPFVDN D
OiEV]iUXNNDO LV WiPDV]NRGQDN D Yt]JHQ
$/iEXNNDO FVDSQDN HJ\HW D YtJUH DKRO
IDOIQDN AWiPDVINRGYDpu HO UH KDODGIiV:
NLIHMWHWW HU KDWiVQDN N|V]|QKHRRHN
WiYROViIJRW LV FRIWNMEHW pJUH LV IHO.
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$16]iPRV VDMiWRV PYGRQ NpV]tWHWW IRWYy
Q\XJYy ERJiU OiEDL DODWW D IHOV]tQ NL"
QHGYHVtWL

$$ KiWRQ~V]y SRORVND D PROQiUND WiYR
FVYQDN WRHPWH DONDOPD]NRGRWW D Yt]l
KiIWROGDOD YLOiJRV KDVROGDOD V|WpW
Yt] IHO*OHWpPQ DV]HIBY QD PEDPMPWEX ER U p N
Yt]IHO*OHW KiUW\iMiKR] WDSDG YN]LHID%O!
$ OpJEXERUpPNEYO OHYHJ W LV YHV]QHN
YLVIRQW PDJXN V]DNtWMiN iW D KiUW\DN
YHHQHN

@3@ (O NpV]eC %HV]pOJHVVHWHN D N|[YHWNH] WpPiNUyO
+D OHPHU-0+Q NUDMNRVWHDNGD RRNSHN YLOIJIEI
PL LV WDSDPLVODEDWMPMPM\HN IHQ\HIHWL
PpOWY iOOWWIRNDIWHKHW.QN D IHQ'QPDUDG
$)|OGQMWSYFHIQRN WHQJHUHN ERUtWMi
KtYQL D ERO\JyW KDQHP YtJQHN
$$ Yt] DODWWL |[NRV]LV]WpPiN MHOHQW
ODVVtWiVIiEGRR[R &/ PKMQQ\LVpIpQHN FV|N
OpJN|UEHQ
1 EHQ D ODQBHWHNHQ OpY NRUDOO\
V]i]DOpND HOSXY]IWROMWYHQ LVPHUW Wt
NI[YHWNH]WpEHQ
=] %HPXWD\ NtVpUOHW
= 9iJMXQN NL SDStU YDVWDJViFP KBNB ML KF
+HO\H]]*N D]W yYDWRVDQ Yt] IHOsOHWpUF
PRVRIJDWYV]HUW YDJ\ pULQWV+QN HJ\ GD
YpJpQpO D YtJUH $ NLV KDMy H]JHO HOOH
PRVRJDWYV]HU D FVHSSHQWpPV N|DGABIDHW
FVINNHQWL D Yt] IHOsOHWL IHV]*OWVpJpW
H]pUW D] HUHG HU LUIQ\iED HOPR]GXO

NtVpUOHW
$ Q\RPiV PHJYIiOWR]iViYDO D PpO\WHQJHU
NiURVRGiIVRN M|QQHN OpWUH DPHO\HW D
PDJXN LV PHJWDSDV]WDOKDWQDN OLQGH
PiO\FRONRRINWDV K P DD@RZMNVpJeN

@ (O JHWHV $Yt]LIOODWRN AN|QQ\HEEHNWK D Yt]JEHQ
IHOWHYp )HOKDMWYyYHU KDW UiMXN
$ Yt] IHO*OHWL IHV]*OWVpJH PLDWW WXG!
$ KDODN D] ~V]yKyO\DJ VHJtWVpJpYHO Yic

[T} -PUGPVHMS Yt]QpO NLVHEE V'U"VpJHGAHYQPHN ~V]QD
= +D D WHVW V"U"VpJH PHJHJ\H]LN D Yt] V"l
PpO\VpJEHQ HJ\HQV~O\EDQ YDQ OHEHJ"

$ Yt]QpO QDJ\RB\E P|'WWHYWHN HOPHU+0OQ
$ Yt]QpO QDJ\REE V"U"Vp3UBDDND IWHY WHW
IHOV]tQpQ HNNRU H]JHN iWODJRV V"U"VpJ
+RJ\DQ pOLN W~O D] iOODWRN D] yFHiQ Ol
KLGURV]WDWLNDL Q\RPiVW"
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7HUYH]] NtVPUOHWHW D] HO EEL NpUGpVH
HOOHQ UL]G HUHGPpPQ\HLGHW

30DQ\RPiV D Yt]EHQ NPJHOHW PpI\HQ XJ\DQ

WHQJHUV]LQW PDJDVVIJIEDQ OpY OpJQ\R

WHKiW D OpJN|UL Q\RPiWRPWM KKHHMHL NN E
PopWHU D Q\RRIDWO Q|YHOL

9t]L iOODWRN HJ\HG+0iOOy PHU-OpVL ASU
$ WHQJHUHN yFHIQRN WDYDN pO\YWQLJIDC
POHWWHUH VRNV]RU D Yt]JIHOV]tQW O NH]
NLWHUMHG $KKR] KRJ\ D] iOODW D] HQH
KDV]QiOMD D PHJpOKHW g-MNHHWHNMP NV BUHG
PpO\WpPJEHQ YDODPLOVHQ AWU<NNHOp EL]
DPHO\HW AVHPOHJHV ~V]yNpSHVVpJu HOQ
iOODSRW QHP PiV PLQW D PLQGHQNRUL |
EHIOOtWiVDV@BIYH® p®D\D Q\RPiV FV|NNHQ
HHNKH|D+OPpQ\HNKH] PLQGHQ Yt]L iOOD\
OLQGHQ WDUWY]NRGiVL KHO\*N|Q D] iOOD
HI\HQV~O\W NHOO W D pWIDIQKHD DHD]OEMW f
V]*NVpJ YDQ EL]JRQ\RV IRUWpPO\RNUD $ Yt
HPHONHGpPVH J\RUV IRO\DPDW GH D]RNEI
KX]DPRWDEENY]NRGiIVKR] V]*NVpJHVHN D |
D] iOODW iWODJV"U"VpJpQHN YiOWR]WDW

9DMRQ PLO\HQ IRJIVRNDW DONDOPD]QDN
iWODJV"U"VpJsN YIOWR]WDWiViuD"
.H]GM+N D KDODNNDO $ Yt]JEHQ pO iOODV
DJRQRV H]pUW D UiIMXN KDWy IHOKDMWyF
OHEHJQHN (] D NJU-OPpQ\ IHOpStWpVsNE!
FVRQWYi]XN W|PHJH D W KSINHY pW HM WM [P
NL QLQFVHQ V]*NVpJ RO\DQ PDVV]tY WDU
V]iUD]I|OG|Q pO WiUVDLNQIiO WDSDV]WDC
WHVWW|PHDBNDNEt]L pV V]iUD]I|OGL pOHW
DGGLJ~-DQ@\O H] D] pUWRMW RV BOpUL

$ FVRQWRY KDODN pUGHNHV VJHUYH D] ~)
PpO\VpJpW V]DEiIO\R]JiN

$] ~V]yKyO\DJ IDOD ILJ\HOHPUH PpOWYy UX
UHQGHONH]LN $ KD OADOtWMBY D KRJIM ifY DT
PpO\WpJQHN PHJIHOHO iWODJRV V"U"VpJj
PHJ KD D WpUIRJDW Q|YHOpVpUH YDQ V]
D] RWW XUDONRGY QDJ\REE Q\RPiV PLDW)
iOODW iW®DQV"H"KypA\DJ PpUHWPYHO YiOVW
HPLDWW D] iWODJV"U"VpJH LV

7DSDVI]WDODWDLGDW PXWDVG EH BJ\ BXW
EH WIiUVDLGQDN D NtVPpUOHWHNHW PDJ\DI

7TDQWzUJ\L NDSFVRODWRN

SUNKLPpGpV] W|UYpQ\H

$ WHUPPV]HWEHQ YiDFHQ PpDGHEE WH MM p
D I|OG|Q WRW\RJYD QHKp]JNHV PDGiU EHQ
Yt]IHOV]tQHQ N|QQ\HGpQ VLNOLN
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$ WHVWHN D Yt]JEHQ N|QQ\HEEHN V PR]Ji\
PLQWKD D WDODMRQ PR]JRJQiQDN $ NLVH
KDWy IHOKDMWYHU MHOHQW VHQ EHIRO\]
YLVHONHGpPVpW
+D D URWDW VpYLWBDHOQRVQDN YHFPPND Y
OHYHJ UH YRQDWNR]WDWRWaN |HQQOFRVL
PUWPNQHN *PENRBQ]J(EE O WHKiW D URYD
J D N|JHOtW OLQHiIiULRPPPGHKH®ENOH BHC

+LGURV]JWDWLND

$ Q\XJYy IRO\DGpNRN WXODMGRQVIiJDLW I
OH $ Q\XJYYy IRO\DGpNRN IHOV]JtQH D )|OC
PHU OHJHV $ IRO\DGpNEDQ HJ\ DGRWW P
KLGURV]WDW LNDIO QARIINO HJI\H Q H V HLG9%RSU
DKROD IRPND'GW HD %D QMiWIL J\RWAUPNH D]RC
KHO\HQ $QORIN YT R U U LNBBIO@OW HR V] IF B LDV

KLIJDQ\RV]ORS KL GilWRVIWD D W NADNHIQWRAZFIDN H
D IHQ/WEBPVED |Q§Q\HQPW.KDW 3D N3D

JHOKDMWyHU

$ IRO\DGPNED PHU+O W H \D/PHHDWBUHNKpOIKID M
IRO\DGpPNED PHU+O WpUIRIJDWIQDN PWJIH
OV]iVNRU D WHVWHNUH K DQWK BV NI [H bl B GW
IHOKDMWYHU NLHJ\HQOtWL

*iI]W|UYpPpQ\HN
$ FiSIN SRUFRV KDODN QLQFVHQ ~V]yKyO
NHOO IRO\DPRGQLXN $ Yi]XN N|QQ\HEEDp
SRUFEYO iOO 'H YDQ PiWOBKHW"VpJeN LYV
$ FISDPIiM D PLQGHQNRUL iWODJRV V"U"V]
PHO\ D] iOODW WHOMHY WWNMVD\W pAN @ HO
HPO V|NQpO FVDN V]i]DO WNi]D$O p NSEDOPQ MD
WHQJHUYt]QpO NLVHEE V"U"VpJ" RODMRN]|
WDUWDOPD] $ FiSD D WDUWY]NRGIiViKR] F
DONRWyY DQ\DJRN WpUIRJDWL KiQ\DGiQDN
WHQJHUYt]éV"U"WUpBR D] ROMNRHEK V

J FP YINYIVOYQVpJHES HGLI FP OLYDHO
FSINQD PM PLQWVYDBD\RDHP DQQpPNBI\KDW L
D] ~Vy§O\DJ D FVR QW R MWIBOND G QYDAG
PRJIVEDQ YDQQDNQK R\ HH@RWAW
$ WLQWDKESQ DY DPYQUDY WO PHQ@\QHP KDO KO
SROLSRN URINR@D MOYRY® @5 VDFVRQWWDC
DPHO\ D W pLO RIHIW\ONH VNP W WHVIL NI

OROQiIUND

+iWRW]y SRORVND
OROQiIUSRORVND

+DODN

&HWHN

OpO\WHQJHUL iOODWRN

"LILWiOLV LHOAVNJ|INNR\N R VWi B O B WRESI-EW
3UH]HQWIiFLYy NpV]tWpVH
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6SRUWHVIN]YIMHOV]HUHOpPYV

%U|QGPpPpUOHJ
$0pUG PRHINNRUD IHOKDMWyYHU KDW UiG
WHOMHVHQ HOPHU+<OV] D Yt]JEHQ
$+DWiUR]G PHJ D WHVWHG V"U"VpJpW D

ODWHPDWLNDL HV]N|]IN V]iPROyJpS
$Q\RPiV PpUWPNHJI\VpJHL N|]|[WWL iWYiOW

Follow these steps to find out how pressure
impacts the deep sea!

1. Pick a fluffy marshmallow. Don't eat it—
they are for science!

2. Pull the syringe apart and put the
marshmallow inside.

3. Push the plunger down until it nearly
touches the marshmallow. Do not squish it!

4. Cover the end of the syringe with your
finger.

5. Pull the plunger back and watch what
happens to your marshmallow!

iEUD

9HJ\pO HJPBXWBNRLMUDERWGG PHJ H]W |
WXGRPiQ\RV FpOUD KDV]QiOMXN

7HGG EHOH D FXNRUNiIW D IHFVNHQG H(¢
GXJDWW\~ VHItWVpJpYHO

1\RPG EH DQQ\LUD D GXJDWW\~W KRJ\ I
IHFVNHQG EHQ OHYHJ

)RJG EH D] XMMDGGDO D YpJpW

OLN[]JEHQ EHIRJYD WDUWRG D IHFVNHQG
EHV]LYiURJQL K~]G YLVV]D ODVVDQ D GX
PIO\FONRUUDO

iEUD
When you pull the plunger up, you are
decreasing the pressure inside.

What you see happening to the marshmallow
happens to deep sea animals if they are pulled
up to the ocean'’s surface too quickly!

This is a deep-sea fish
called a blob sculpin. The
high water pressure
supports its shape.

OLN|[]JEHQ K~]RG YLVV]DIHOp D GXJDWW\~V
K PpUVpNCRPOBILDL RAWUWHD QQ\RPiV FV[NNHQ

1J\ D SXKD AMORUNIGLNpY KLV]HQ D EHQQF
NLIHOp Q\RPMD D UpV]HFVNpNHW 8J\DQH
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LV KD D IHOV]tQKH] N|JHOHEE YLV]LN NH
WiUROYED KHO\H]JLN NHW (EEHQ D] HVHW
OH D] iOODW IHOHWW OpY Yt]JRV]ORS PDJ

This is a close relative, the
blobfish, which expanded
when it was brought to
the surface too quickly.

Credit: Korryn Parkinson
© NORFANZ Founding Parties.

When you push the plunger back down, you are
increasing the pressure inside.

This is what would happen to us if we tried to
swim down to the deep sea!

iEUD

$ NRFVRQ\DKDO HJ\ PpO\WHABOULYKTQON P
J\RUVDQ IHOKR]]iN D Yt]IHOV]tQUH

(] D NtVpPUOHW D]W PXW D WNDB & H VP K BV HO\
PPO\WHQJHUEH VIHUHWQpPO OHPHU-0OQL p
3V\FKUROXWHY PDUFLGXV :LNLSHGLD

JRUUIV
67(0 /HDUQLQJ


https://hu.wikipedia.org/wiki/Psychrolutes_marcidus
http://www.stem.org.uk/

)(117$57+$76~*
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1. Tanuljunk meg Ujrahasznositani a csomagoloanyagokat!

67($ 0
WHU+«OHW

NJUQ\HIHWYYPHOHW P tWWoH/J R YWAH NEW L@ H N W
KXOODGpPNJ\"MWpV

“VV]HIRJODO® WZEOz]DW

7DQWiUJ)
7pPiN

"LINRN NF

7DQyUD ¢
LG WDUW

'LiNRN V]

2Q0LQH )
HVIN]|]IN

211OLQH
HVIN|]|N

V]i]DG
NRPSHWF

7TDQXO0iVlI

W X GRP HN|R\H]HWEDRHHPHRMDUNDU Q\HOY ¢
LURGBYOLRRIOLV P "H¥ig WIHWHW PR]JiV

JUQ\HIHWY@BEBNW®tY KXQOm@ENY\DV\OWD YR
WXODMGRQViJDL <YHJ IpP SDStU

pY

i SHUF
yUBDQXOPIQ\L ~W D KHO\L VIHPpWWHO

LOQWHWDENODIYLQWHUDNWtY DOND®SD] WR S
KDQJHPWRMHNWRU

VHPOpOWHMH ONDGBWODSRN

NRPPXQULEMIFIWWP"N|GpV pVENY DS DEW® XN
LQQRYDWtY HSQAR O PRIGRMMIHRFKEIROyYJLDL

DWDQXOyL N|]|VVpJHN D@IRRRGPRYRN MHI
IHM O HMWMWpNRY WIBGK®tY NpV]VpJHN IHMO

SURMHNWWHUY

$ J\DNRU
HOQHYH]

eUGHNO
IHONHOW
HO JHWHYV
NpUGpVH

@9 (O NpV]eC

7DQXOMXQN PHJ ~MUDKDV]QRVtWDQL D F'

$ PHIJYDO°VaWZ2V PHQHWH

6]JHOHNWtYHQ J\"MW|G D KXOODGpNRW"
+RJ\DQ WXGXQN YLJ\i]QL D NJUQ\H]JHW+QN
O M U D K X\D)\R MoN\H W

OMUDK KWD\ZR ¥ V8t UW

OMUDK KXD\WZRENYQ\'DIRW
OMUDK KD\VIH ¥ NWJIHW

OLpUW IRQWRY D VIHOHNWtY KXOODGpPNJ\

$ODSDQ\DJRN EHV]HU]pVH
INVPUOHWL HV]IN]|]KR PSOD SRRAODW B N MPR E
PHOHJtW N+W]NQIE|] V"U"VpJI"YIRIGWGEHOIR !
SDStU]JVHENHQG
IY]IHVWpN SDStU
IPPUPVHWIKNYpJHV HVIN|]IN N+O|QE]|] Pp
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$ SURMHNW FpOMD KRJ\ MiWpNRV pV LQW
J\HUHNHNNHO D] ~MUDKDV]QRVtWiV IRQW
VRUIQ D UpVIWYHY N PHIJWDQXOMiN KRJ\
KHOVHVHQ V]pWYiORJDWQL W NRDKD \NDR §
J\DNRUODWL IHODGDWRNNDO Np]JP"YHV W
SpPOGiINNDO VHJtWMsN D JJHUHNHNHW DEE
DNWtYDQ KR]]iMiUXOMDQDN D NJUQ\H]JHW)
J\HUHNHN MiWpNRV WRgRBUWRN NKRH VAL
LV QDJ\ KDWiVW pUKHWQHN HO ERO\JyQN

$ JJHUHNHN W|EEVpJH FVDN DODSV]LQWH
PLQGLDKMBRGHNHQ DJRQRVtIWDQL PHO\ KX
WDUWR]JLN )HOWpPWHOH]]*N WRYIiEEi KRJ
~MUDKDV]QRVtWiV N|]JYHWOHQ KDWiViW D
MiWpNRYV PYGRQ PXWDVVXN EH D] [VV]HIs.
JIHUHNHN V]tYHVHQ WDQXOQDN D WpPiUy!
WHYpNHQ\WpPJIJHNNHO WHVV]eN pUGHNHVVp

$ JJHUHNHN V]iPiUD IRQWRV KRJ\ MiWpNF
HIJHNHW D] LQIRUPiIFLYNDW tJ\ PpO\HEE P
DODNtWKDWQDN NL

$ IHQWL WXGQLYDOYN pV WHYpNHQ\VpJHN
POYH]JHWHYV pV WDQXOViJRV OHJ\HQ V]iPX

$ J)JHUHNHN DNWtY UpV]YpPWHOpPYHO pV VL
LVPHUMpPN PHJ D] ~MUDKDV]QRVtWiV IRO\I
NeO|QE|] KXOODGpNWtSXVRNIDW HDSG @ DWW
D PHJIHOHO NDWHJYULINED SDStU P"DQ
KRJ\ HIHN KRJ\DQ NHU+*OQHN IHOGROJR]i\
pV NtVPpUOHWHNNHGP LSPIO 6 MXLD K DV YDRNM YW
PStWpVpYHO VHItWMeN KRJ\ PDJXN IHGH
NJUQ\H]HWL pVOWQUNDWD®Fp® D] KRJ\ D]
KDOOiV KDQHP DNWtY FVHOHNYpV pV SUF

$ JJHUHNHN OHONHVHQ pV NUHDWtYDQ YF
J\RUVDQ PHJpUWHWWpPN D] ~MUDKDV]QRYV
$ VDMiW UHQGV]HU N Ip DBBHIYG \KHRIWAH W R
POPPQ\NpQW WDSDV]WDOMIiN PHJ D V]IHOH
~MUDIHOKDV]QiOiVIiQDN OHKHW VpJHLW

$ SHGDJYJXVRN pV V]*+O N VIHULQW D SUR
KDQHP IRQWRYV V]HPOpOHW iR UP\HW HNDHAWMI V
PLQGHQQDSMDLEDQ LV PHIMHOHQKHW

$ JJHUHNHN pOYH]WpN D NUHDWtY pV MiW
D] HONpV]*OW PLQL ~MUDKDV]QRVtWy UHC
7[EEHQ PHJMHJ\H]JWpN KRJ\ D WHYpNHQ\\
SpOGiIXO D]W KRJ\ HJ\ HJ\V]JHU" KXOODGp

$]JRN D] DQ\DJRN DPHO\HNHW D SUR@MNN W
30ODNiIWRN D SURMHNWPXQND VRUIQ NpV]
~MUDKDV]QRVtWYy UHQGV]HU

$ SURMHNW HUHGPpPQ\HNpQW D J\HUHNHN
~MUDKDV]QRVtWiV IRQWRVViJiYDO NDSFV
KHO\HV V]pWYiORJDWiViQDN DODSHOYHLYV
VRUIQ NLDODNtWRWW PLQL UHQGYHRWHNBN
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LVPHUHWHNHW LV VIJHUH]WHN DPHO\HNH'
DONDOPD]KDWQDN $ NUHDWtY DONRWiV ¢
PUGHNO GpVeNHW pV |[VIW|Q|]WH NHW D

$ SURMHNW VRUIQ D NULWLNDL JRQGRON
J\HUHNHNQHN HOHPH]QL*N NHOOHWW PH
WDUWRI]LN pV PLpUW (PHOOHWW D NUHD)
NHOOHWW IRQW RO QLIXN p RMNP}Q W i O HIQHDWM
DGQL DPL |VIW|Q|]WH NHW D] |VV]HI«JJp®
iWJRQGROiViUD (]JiOWDO NpSHVVp YiOWD
IHO pV ORJLNXV pUYHNNHO DOiWiPDV]WY
PHIJROGiIVRNDW

7DQWZUJ\L NDSFVRODWRN
,6DMiW APLQL ~MUDKDV]QRVtWy UHQGV]H

&p® J\HUHNHN LVPHUMpPN PHJ D] ~MUDKD\
P"N|GpVpW HJ\ VDMiW Np]P"YHV SURMHNW
$ WHYpPNHQ\VpJ VRUIQ NUHBWJIYDRY GR & HPW
KXOODGPpNRW V]pWYiORIJDWQL pV ~M IXQN

(VINJ]IN
fsUHV NDUWRQGRER]JRN SO FLS V GRER
iOORPiIVKR]
IJtQHV SDStURN N+O|QE|] V]tQHN B KX
SDStU ¥PUDD\DJ 2] \OHE]
$ROOy UDJDV]Wy V]tQHV ILOFWROODN
INO|QIpOH KXOODGpPNRN XWiQ]DWDL WL
NDUWRQSDStU NXSDNRN DOXIyOLD VW]
tHJ\ QDJ\REE DODSODS NDUWRQ YDJ\ YI
~MUDKDV]QR V[t\W¥A] HiB Q EW VH N W
THI\NpW PLQWD NpS IRWy YDJ\ UDM] ~M
KXOODGpPNYiORJDWyY JpSHNU O

OHOOpPNOHW 7DQXOMXN PHJ ~MUDKDV]QR

%HV]pOOHWPWMUDKDV]QRVIWiV" OLpUW IR
KXOODGpPNYiORJDWiV" 7DQiURN YDJ\ VHJ

.pUGPVHN D J\HUHNRINQAN]HOHNWIOMiIWR
RWWKRQ D BEMOOMNGHXBWDGpNRW KRJI\DQ

3pOGD EHPEYWWWBANVRQN HJ\ NpSHW SODNIV
*]JHPU O pV PDJ\DUIi]]XN HO PL W|UWPpPQLN
VIHPpWV]iOOtWyN

7HUYH]pV pV DQ\DJRN JHBUMHNY NWPBWYBIS DWR
HJ\pQLOHJ NDSQDN HA XNOIDD/GR @ © DS WWN P \

JHODGBD@®IOMiIN NL WHUYH]]pN PHJ KRJ\D!
iOORPiIVRNDW D GRER]DLNEYO SO V]tQH\
D PLQL UHRMMW]ROWMIN IHO D] HOUHQGH]pV
PStWHQL NH]JGHQHN
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OLQL UHQGV]HU pStWpVH

EOORPiVRN MpW\HWHWHN D NDUWRQGREF
SDStURNNDO pV PDWULFiINNDO ERUtWMil|
MHO|OMpPN D N+«O|QIpOH K2XSOD0s1 G p RN WItBIX
P"DQ\DJ VWE

+XOODGpPN YiORID®DWGED N KBSIOQ WiIXDMN R N
DOXIlyOLD D J\HUHNHN V]pWYiORJDWMiN
GRER]JRNEDQ

OM IXQNFLYN(WHUYNIPNEDV]IWRWW KXO(
NXSDNEyO YDJ\ NDUWRQSDStUEyO YDOI
NpV]tWHQL*N SpOGiXO HJ\ MiWpNRW YD
NLV NpSHW YDJ\ NDUWRQEyYO FHUX]DWD

$ IV HUHNHN EHPXWDWMiIN D] HONpV]*OW F
W|EELHNQHN

,,OM pOHWHW D IpPKXOODGpPNQDN

$JVHUHNHN NpV]tWVHQHN HJ\ HI\V]HU" Wi
J)PPNXSDNEYO K"SWNPXSQNWDOMiW UDM]RN
GtV]tWKHWLN PDMG HJ\ PiJQHVFVtNRW UI
.RQJHUYGRER]EyO$FGIRKRDRNDIM EL]WR Q\
POHNNHO HOOIWYD V]tQHV SDStUUDO YDJ
$OXPtQLXPGRER]EYO WNilJW BGMNR WilE [EHNO ¢
PLQWiINDW V]tY FVLOODJ VWE IHOQ WW

(VIN[]|IIWPKXOODGpNR N QW VV$ N EPN\RDI O U N
PiJQHVFR ONRMW pHNFIVIME W H N

,,,OM pOHWHW D SDStUQDN

3DStUJ\|QJ\|N NpV]tWpVH pNV]HUHNKH]
6]tQHV PDJD]LQODSRNDW YDJ\ ~MViJRNL
NpV]tWpVpKH]

9iJM KRVV]~NiVIRUPRRDWI WHNHUG IHO
UDJDV]G OH D YpJeNHW

)"]G IHO NHW HJ\ FpUQiUD YDJ\ GDPLOU
Q\DNOIiQFRW YDJ\ NDUN|W W NpV]tWV EF
.p]]JHO NpV]tWHWW ~MUDKDV]QRVtWRWW
5pJL SDStURNDW SO I+]HWODSRN ~MVi
SPSHW NpV]tWKHWV] EHO O«N

(J\ VILWiUD VLPtWYD pV NLV]iUtWYD VDN
NpV]tWKHWV] DPHO\HNHW NpSHVODSRN
®StUIRQIV NRViU NpV]tWpVpKH]
OMViJSDStUW YDJ\ UpJL ODSRNDW FVtNF
IVVIHWHNBDEBHWH@® DN N

(]JHNE O D VIIiODNEYyO NLV NRVDUDNDW Il
WiUROiViUD DONDOPDVDN

2ULJDPL GHNRUIFLYN

6]tQHV YDJ\ UpJL SDStUODSRNEYO NpV]t
GDUYDNDW SLOODQJYNDW YDJ\ FVLOOD
(]JHNHW KDV]QiOKDWRG DMiQGpNFVRPDJ
ODNiVGHNRUIFLYNpQW



Y(117$57+$716E*

(J)JHGL DMiQGpNGRER]RN pV ERUtWpNRN
5pJL NDUWRQGRER]RNDW YDJ\ YDVWDJD
DMiQGPpNGRER]JRNN

6]tQHV SDStUUDO YDJ\ UDM]JRNNDO GtV]t
OHJ\HQHN

3DStURPSBMIN TXLOOLQJ

9iJM YpPNRQ\ FVINRNDW V]tQHV SDStUEY(
IRUPINUD N|U OHYpO V]tY

$ FVEINRNDW UDJDV]G IHO HJ\ DODSODSL
KR]] OpWUH

3DStUPDVp ILIXUiN YDJ\ GtV]HN

5pJL ~MViJRNDW pV SYIDSINUODIRN VYW DQ U
iWLWDWYD SDStUPDVp WiUJ\DNDW NpV]t
NDUIFVRQ\IDGtV]HNHW

“HI\]HWI+JHW NpV]tWpVH

5pJL SDStURN WLV]WD ROGDODLW |VV]H
SHGLJ HIJ\WW]JHU" MHJ\]JHWI+]JHWHW NpV]tw
3DStUYiJiIVRV NpSHN SDSHUFXW DUW
5pJL NDUWRQRNDW YDJ\ V]tQHV SDStURI
SO |INDW iOODWRNDW WiMNpSHNHW
(JHNHW UpWHWIKODWHBHNHW KR]KDWV] Op'

8 7HUPpPV]F OLpUW IRQWRYV D VIHOHNWtY KXOODGpNJ\
A} WXGRPiQ .pSHN EHPXWDWiVD N*O|QE]|] V]tQ" NXNiN
MVpN pV OHOOpNOHW )HODGDWODS
PR]JiV

.« O|QE|] NXNiN KDV]QiODWD
EOOtWVXQN IHO D WHUHP HJ\LN UpV]pEHC
GRER]JRNEyO DPHO\HN D N*O|QE|] V]HOH
KXOODGPpNWtSXVRNDW MHONpPSH]LN
A pVItWV<QNp N*O|QE|] WtSXV~ KXOODGHpI
*YHJHN YDJ\ NDUWRQEYO SDStUEYyO NpV]
$SDStU ~MViJ NDUWRQGRER]
tP'DQ\DJ MRJIKXUVBRWBRNKiU 3(7
$oYHJ EHI WWHVeYHJ +GtW VeYHJ
IVHUYHV J\eP|OFVKpM WRMiVKpM NHQ\
$YHJ\HV KXOODGpN KDV]QiOW FHUX]D U

JHODGDW
$$ J\HUHNHN VR U E HQ \ NKDXSGDMING Id BIW i U J\ D
G|QWHQL*N PHO\LN ANXNIiEDp GREMiIiN
$$ G|QWpVeN XWiQ U|YLGHQ PHJEHWpPW
QHP PLpUW

&VDSDWMiWpN 9HUVHQ\ D KHO\HV V]HOH|
(O NpV]*OHW +HO\H]]*N HO D KXOODGp
HJ\LN ROGDOIQ $ NXNiN V]tQHV GRER]F
ROGDOIQ
$-iWpN PHQHWH

2VV]XN D J\HUHNHNHW NpW FVDSDWL

3% KHO\L N|]WLV]WD YV iJipun GHEOHVOW Wiilld ONDRO|DWBD Wy [¢J]HW LQVSLUIFLYMD C
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OLQGNpPpW F/DDWEYQXOy HJ\W]HUUH
KXOODGpNRW D KDORPEYO pV HOYLV]
$ FYVDSDW NDS HJ\ SRQWRW KD KHO\
$ MiWpN YpJpQ D FVDSDWRN U|YLGHC
YROWDN QHKH]JHEEHQ EHVRUROKDWYN

.UHDWtY IHODGDW

$ J\HUHNHN UDM]ROMDQDN HJ\ SODNiWRW
FVDOIGMXN V]iPiUD DPHO\ HPOpNH]J]WHWL
VIDEiO\DLUD

.LUIQGXOiV

$ JJHUHNHNNHO HJ\ WDQXOPiQ\L NLUIiQGX
KXOODGPNN|]SRQWRW OiWRJIJDWWXN PHJ
GROJR]]iIN IHO D N*O|QE|] WtSXV~ KXOOD
D NJUQ\HJHWUH J\DNRUROW KDWiWWMH®D J
DNWtYDQ UpV]W YHWWHN D EHPXWDWyNR
VIHUH]WHN D KXOODGpNVM]B QW B]pNRHYB
pPOHWPYGUYO OLQGH] VHJtWHWW DEEDQ
NJUQ\H]HW+N YpGHOHPEHQ $i1$HR JWDP D
IRQWRVDEEi YiOLN KRJ\ RWWKRQ LV MRE
KXOODGpPNJ\"MWpVUH

JLQNHN YLGHYN |WOHWHN WHYpNHQ\Vp:
7DQXOMXN PHJ ~MUDKDV]QRVtWDQL D FVI

JHODGDWODS &DQYD

6]JHOHNWtY KXOODGpNJ\"MWpV V]DEiO\DL

6]HOHNWtY KXOODGpPNI\"MWpV *HQLDOO\

6J]HOHNWtY KXOODGpPNI\"MWpV *HQLDOO\

eVV]HO VIHGABNWIIHGHQHNDU <RX7XEH

XNDVYXIKUWI[P pV %RUVy? | VARG DVMWEGHMIM H \

<RX7XEH


https://www.canva.com/design/DAFx91xmpZs/6AsCHf8VgxWkDNpL9qytfg/edit
https://www.canva.com/design/DAFx_k-STWw/1DvymaOtSr0ffCAT3orFfg/edit
https://www.zoldpolc.hu/szelektiv-hulladekgyujtes-szabalyai-356
https://view.genially.com/60e1d6045d67950daddb0b45/interactive-content-szelektiv-hulladekgyujtes
https://view.genially.com/60608e0722e8260d254570b0/presentation-szelektiv-hulladekgyujtes
https://www.youtube.com/watch?v=0BIb1wULEko
https://www.youtube.com/watch?v=ezb3XwHfd54
https://www.youtube.com/watch?v=ezb3XwHfd54
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OHOOpPNOHW 7DQXOMXN PHJ ~MUDKDV]QRVtWDQL D FVRPDJF

_ TANULJUK MEG
® UJRAHASZNOSITANIA @
CSOMAGOLOANYAGOKAT!

o, Y

\
% (Szelektiv hu11adékgy(ijtés> @

A szemetet azért kell Ujrahasznositani, hogy:

e csokkentsiik a kornyezetszennyezést

e védjiik a természetet

e spéroljunk a nyersanyagokkal

e csokkentsiik a szeméttelepek altal
elfoglalt helyet

EM 4




Az liveg, a papir, az aluminium, az acél és a mianyag
ujrahasznosithaté anyagok. Ahhoz, hogy konnyebben
ujrahasznositsak, ezeket a hulladékokat kiilonbozé
szinl kukakba gytijtik.

Fém - és Papir és karton Fehér és szinezett
mianyaghulladék P liveg

5 =

o H H
l

UJRAHASZNOSITIUK A

FEMET! {:}
g

* Az aluminium csomagoldéanyagok tobbségét az
Uditéitalos dobozok teszik Kki.

e Evente kb. 6 milliard aluminium dobozt gyartanak
a mi Uditéitalaink tarolasara.




UIRAHASZNOSITIUK A &
FEMET!

e Az aluminiumot egy bauxit nevil asvanyboél nyerik.
A folyamat rendkiviil sok energiat vesz igénybe.

e Az Osszegyljtott aluminium csomagoldanyagokat
fémlemezekké alakitjak at és elkildik a
gyaraknak, hogy ujabb dobozokat készithessenek
ezekbdl.

e Az ujrahasznositott aluminium eldéallitasahoz

szor kevesebb energia szlikséges. g:!l

UJRAHASZNOSITIUK A

FEMET!
e Az acélt kilonleges kohodkban nyerik, vasérchél, ’

kokszbol, foldpatbdl és mas haszndltfém darabokbdl.

e Az acélhulladékot balakba préselik és a gyarakba
kildik, ahol uUjra acélla olvasztjak.

e Az acél, amit Ujrahasznositanak régi autékbdl,
gépekbd6l, konzervdobozokbdl szarmazik.

e Az az energia amivel egy acéldobozt gyartanak, 4

Ujrahasznositott acéldoboz gyartasara elegendS.




UJRAHASZNOSITIUK A
FEMET!

Az acél és a fém
Ujrahasznositdsa csokkenti
a kornyezetszennyezést és
ezdltal megelézheti a

globalis felmelegedést!

J =t AFEMEK
A HASZNOSITASA

KOHO (OLVASZTAS)

UJRAHASZNOSITIUK A
PAPIRT!

e A papirgydartdsban hasznalt elsdédleges nyersanyagok a fa,
valamint a nad és a szalma.

* A nyersanyagokbél cellulézt vonnak ki, ami hosszu és erés
rostokat

* tartalmaz.

e Nagyon sok élelmiszert csomagolnak papirba vagy
kartondobozokba.

e Szintén papirbdl késziilnek a flizetek, konyvek, Ujsagok .




UJRAHASZNOSITIUK A ’

PAPIRT!

pontokban kiilonb6z6 kategéridkba szortirozzak a
ekot, papirgyarakba kildik, ahol ledar&ljak és
£&§¢

16z massza legyen beldlik.
indossze 5-7 alkalommal lehet
mert az

goran elszakadnak a rostok.

Ujrahaszndg
gir Ujrahasznositdsaval 17 fat lehet \

L] gy OJ;"’:?

p

) ;‘jlogrammnyi szennyez6 anyagot is magaba

UJRAHASZNOSITIUK A '
PAPIRT!

zpontokban kiilonb6z6 kategéridkba szortirozzak a
0t, papirgyarakba kildik, ahol ledaraljak és
O 4

luléz massza legyen beldlik.

indossze 5-7 alkalommal lehet

mert az

goran elszakadnak a rostok.

Ujrahaszndg

® Egy @"j";g?

pagir Gjrahasznositdsdaval 17 fat lehet '

i‘ilogrammnyi szennyez6 anyagot is magaba




UJRAHASZNOSITIUK A
MUANYAGOT! ,

e A mGanyag termékek kéolajbdél késziilnek, ami egy véges
természeti eré6forrés.
e Ha eldobjuk ezeket a természetbe, nagyon lassan bomlanak le,
tobb évtized leforgdsa alatt.
e Az Ujrahasznositott mlanyaghulladékokbdél nyerik: a
plissdllatkak toltelékanyagat, a hdlézsak hészigeteld anyagat,
l a CD-tartokat, haztartdsi gépeket.

e CsOkken a szemét mennyisége.

UJRAHASZNOSITIUK A
MUANYAGOT!

5 SYUJTE VALOGA
i Bk
. it A PET
e et b korforgdsa
.+ ) HASZNOSITASA

TAS
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UJRAHASZNOSITIUK AZ
UVEGET! g

e Az lveg gyartasahoz felhaszndlt nyersanyagok: a homok, a
szo6da, a mész, a foldpat.
e Az Uvegnek rendkiviil hosszlu idére van sziksége ahhoz, hogy

természetes uton bomoljon le. (tobb, mint 460 év)

4
% ) .

UIRAHASZNOSITIUK AZ
UVEGET! g

<

* Ahhoz, hogy alakithatd legyen, az liveget megolvasztjak

(1500 Celsius fok feletti homérséklet), formakba ontik és
2 - r, O ; "“ - x

e

levegdvel fujjak tele.




UJRAHASZNOSITIUK AZ
UVEGET!

!1 APRITA
. OVEG TERMEKEK, A
CSOMAGOLASOK N 0%t
A 5 \ Ny
U & : 5
N 3T , :
- p = \ ) sziNRE
\ 1" VALOGATAS
OLVASZTAS

HASZNOSITASA

% i gg& HOGYAN T

viocassunk? =

Szelektiv hulladék Bioldgiailag lebomld hulladék Vegyes hulladgk
' ‘ * Konyhai hulladék = Nem tjrahasznosithatd mifanyagok
Miianyag és fém ety ... « i, i
s -Hasmﬂltnan(rtnrlﬂ » Személyi hlglémal termélmk .
» Tiszta mifanyag csomagoldsok « Nivény, zildség -- % * Pelenkdk -

. f?nr gs rpmfém csomagoldanyagok

Tiszta nejlonzacskd = @
* Pillepalack i; -y
Tapossa laposral ...\ Lebomig hulladékak edénye
o @rmﬁm Miianyagor ﬂ ? F
NEM TARTALMAZHT!

» ljségok, folyiratok kinyvek L.IJ

Papir

= Papir és karton csomagoldsok

g




OHOOpPNOHW )HODGDWODS

Feladatlap

Ujrahasznositjuk csomagoléanyagainkat!

1. Szinezzétek ki a hulladéktéroldkat a megfeleld szinnel és egy vonallal késsétek
hozzdjuk a bele tartozé csomagoléanyagokat!

(N 3 (N

Fém - és mlianyaghulladék Papir és karton Fehér és
szinezett Uveg

s-rlwe =

2. Taldljatok meg az iiveg legrévidebb utjat a megfelel§ szemeteskukédhoz!




3. Kérnyezetvédelmi szempontbdl melyik jobb csomagolds? Huzd ald!

vaszon bevdsarlé szatyor
eldobhaté borotva

zacskds tejszin

mUlanyag flakonos mustar

zacskds tej

nem visszavdlthaté mlanyag flakon

filteres tea

4. HULLADEKOS BINGO

Egy ember csak egy helyen szerepeljen!

Keress olyan embert,

1. aki legalébb két anyagfajtat szelektiven gylijt otthon
2. akit0zatt bé idénlelvlint aumvmmmmmssemsscesss

3. akinek haromnal kevesebb tévéje van otthon .....

aki tébbet iszik csapvizet, mint palackos vizet

aki zuhanyozik, és nem firdik ..........ccccoeeieinnnne.

aki szelektiven gyUijti a szemetet ........cccccuenenee.

4.
5.
6. aki fogmosas kézben nem folyatja a vizet ..........
7:
8. aki haszndl energiatakarékos izzdft ...
9.

aki nem vesz egyszer haszndlatos palackban vizet/uditét

(6. 0T —

11. aki t6bb almat eszik, mint bandnt.............c.........

12.aki bicajjal jor iskelabitt oo s

nylon zacské
villanyborotva
tejszinhab spray
Uveges mustar
dobozos tej
visszavdlthaté tveg

teafl

..........................................

----------------

................................

................

............................................

......................................
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2. Kornyezettudatossag az irodalomban

67($ 0 P"YpV]HGLHNWI OLWNXYPMWIHB/WXGRPiQ\
WHU+«OHW

.XOW~UiN ODJ\DURUV]iJ pO YLOIJIQDN WIiMHJ\VpJHL
NDSFVRO RUV]IJRNpYDO

“VV]JHIRJODO® WZEOZz]DW

7DQWiUJ) PDJ\MWHOWUR G DIPRE® WD MIPIDHQ QWD UW KD W
ELROYGLDLWIO LY LN X 3D YUNDX O W ~ U D

7pPiN JUQ\H]JHWWXGDWRVViJUD QHYHOpV%DI®INV
$01|0G

'LiINRN NF pY

7DQYUD ¢ i SHUF

LG WDUW

'LiNRN V] |

2QO0LQH ) WD EG &R NRYVWH®QN R QD N'W R MHEOR U

HVIN]|]|N

211O0LQH ' SDS#EHUXYDtIQHV EHPBIXJHN|Q\Y +tQiUW-QG[
HVIN|]IN GUiIPDMiWpNKR] V]*NVpJHY NHOOpPNHN

V]ilDG NRPPXQLENJIFLW W PR MBBD WHRDUGINDDE L © QR NV F
NRPSHWF NULWLNXV JSQERONRBGINHIROGIV

7DQXO0iVI NULWLNXV JRQPBROMEBRREPYDWLY WiHYpN
PHIpUWPXWDOPD]KDWYVilJ

SURMHNWWHUY

$ J\DNRU .|JUQ\HJHWWXGDWRVViIJ D] LURGDORPEDQ

HOQHYH]
$ PHIJYDO°Va&aWZ2V PHQHWH
eUGHNO (, WpPD
A IHONHOW DUD HOHMpQ |IHOR O YD\ORRN REUIYHIWY @ YW

HO JHWH' QDJ\RQ KDQJXODWRVDQ V]HPOpPOHWHYV|
NpUGpVH <RXWWHESBPWQN D YHUVU O

6DMiW EDODWRQL pOPpQ\HN IHOHOHY

OLOVHQ D YHUV KDQJXODWD" 5LWPXVD

OLOVHQ pO OpQ\HN YDQQDN D YHUVEHC

*\HUPHNILORWINPUGH]QpWHN D %DODW

WHV]QHN | HODWHMOG HMNMHMWK\GN |[VV]HVtIW

., WpPD
JLSWiN *iERU +tQiUW<QGpUHN
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.y, WpPD

3HW IL 6iQGRU $] DOI|OG
|l V FVRSRUWRN DONRWiVD . XWDWYyYPXC

SUH]JHQWIiFLy NpV]tWpVH $ QHP YDOYGL N
EHOHNHU<OQHN D PXQNIED

.PUGPUHN WpPiKR]
9DOYGL NpUGpPpVHN

W|UWpPQHWH HOKWGONIER®WHJI N Op/O YL

LGHJHQIRUJDOPD N|UQ\H]JHWYpGHOPH

OLOVHQ [UHJ YDJ\"

OLO\HQ QDJ\ YDJ\"

OLOVHQ PpO\ YDJ\"

+RJ\DQ YLJ\i]JKDWQiQN UiG"

OLW HV]HO NLN WiSOiOQDN WpJHG"
OLOVHQ VSRUWROIVL V]yUDNR]iVL OHKH
OHO\LNOIBIJNHGYHVHEE EDUiIWRG"
OLO\HQ PDGDUDNQDN DGV] RWWKRQW"
OLOV\HQ KDODN pOQHN EHQQHG"

OLOVHQ Yt]JLQ|YpQ\HLG YDQQDN"

OLpUW MRBQDN WHRJIJHUQHN

OLOVHQ GRPERN KHJ\HN YHV]QHN N|U+O
OHO\LN ROGDODGRQ VHNpPO\HEE D YL]HC
OLOVHQ V]tQHLG YDQQDN"

$ WpJHG N|UsOYHY WHOHS+OpVHN NJ|]*O

1HP YDOYGL NpUGpPVHN

FPOMXN D] pUGHNO GpV IHONHOWpPVH V]
OL PLQGHQW OiWWiO pOHWHGEHQ"
.LNHW LVPHUV]"

.LN D EDUIWDLG"

6]HUHWHG D] HPEHUHNHW"

6]HUHWHG D YLKDUW"

6]HUHWHBW D QDSRW"

OL D NHGYHQF pYV]DNRG"

OL D NHGYHQF V]tQHG"

6]pSQHN WDUWRG PDJDG"

1HP IiM KD NRUFVRO\i]JQDN UDMWDG"
OLO\HQ pU]pV HJpV] QDS D] HIJHW Qp]QL®
.LYHO VJRNWiO EHV]pOJHWQL"

%+V]NH YDJ\ PDJDGUD"

%L]WRQVIiJEDQ pUJHG PDJDG D GRPERN
EOOyYt] YDJ\ PLO\HQ pU]pV HJpV] QDS |
,ULJ\®HWGIRO\YyNDW D PR]JDOPDV pOHW-eN
$ WeN|U WHVWYpUH YDJ\"

$] pMV]DNiW VIJHUHWHG MREEDQ YDJ\ D
OLO\HQ pU]pV DPLNRU PHJIDJ\V]"

+D HJ\ FVYyQDN VLNOLN UDMWDG RO\DQ

i=| %HPXWD\ 3UHI|HQWIiFLYN EHPXWDWiVD HJ\PiVQDN 9

PUYHOpPVHN
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ﬂl 7DSDV]W OLpUW NHOO YLJ\i]QXQN D %DODWRQUD I
ODJ\DURUV]iJRQ"

+D PHIJLVPHUM+«N PHJV]JHUHWM+N D] DGRV

YLJViI]XQN Ui 9pGMeN NHW H]JiOWDO IHQC

= DQ\DJRN

=@ %HPXWD\ 3UHJHQWIiFLY NpV]tWpVH

UIPDMIiWpN EHPXWDWIiVD

HUVNOLSHN EHPXWDWIiVD

€ ULWLNX,
@~ JRQGRON

., WpPD

3HW 6iQE|RWNOFAOBGHUVpPYHO IRJODONR]X
KDQJXODWRVDQ V]HPOPOHWHVHQ PXWLI
YJHOROYDViV¢R X\WWEEEApYF QN D YHUVU O

6DMiW DOI|OGL pOPpQ\HN NL MiUW RW
WiMMD O

OLO\HQ D YHUV KDQJXODWD" 9HUV ULV

OLO\HQHN D OtUDL pQ WiMKR] I"] G pU

OLO\HQ pO OpQ\HN YDQQDN D YHUVEHC

*\HUPHNILOR]yILD OLW NpUGH]QpWHN
EDODWRQRVKR] KDVRQ O yDR DG HNMHMEX\Y |
IVVIHVtW+QN

$ YDOYGL NpUGpVHNHW] SOUED B W LN XW
LQWHUQHWU O PDMG PHJRV]WMIiN D Wil
YDOYGLDNUD YiODV]ROKDW DNL V]JHUHYV

JHORV]WMXN D YHUVHW DQQ\L UpV]UH

9HUVNOLSH$] NyMR®WBQNOO D] LVNROEL
YiODV]WKDWy KHO\WV]tQHQ PRQGMIiN HO
U[J]tW+QN

$ NOLSHW PHJV]HUNHV]WMeN EHPXWI

URMHNW VRUIQ D WiMDN pV D] pO OpQ"

$ S
VIHPPpO\HV pULQWHWWVpJHQ NHUHV]W+O |
J

RJQDN D WHUPpPV]HWL pUWpPNHNUH

7DQWzUJ\L NDSFVRODWRN

{LA 7HUPpPV]F %YDODWRQ pO YLOiIiJD Q|YpQ\ pV iOODWYL
@2 WXGRPIQ $01|0G MHOOHJ]JHWHVVpJH

,ZURGDOR ,
GUIPD

., WpPD

20YDVVXN IHO #LQWiN -8 BERHWPIMp W

$ PHVH WDUWDOPIW U|YLGHQ PHJEHV]
HUHGHWPRQGD KRJ\DQ NHOHWNH]HWW
pV VIRPRU~ HJ\DUiIQW .LN YROWDN D V]
%DODWRQEDQ YDODPLNRU QDJ\RQ bR
WHOLKROGNRU OLO\HQ YROW D SDORW!|
OLOVHQ YROW D N|UQ\H]JHW NDXKOyWiOD
PRKDV] Q\HJHN KXOOiPWDNDUy KXOOiF
OLOVHQ FVHOHNYpVHN YROWDN HYpV W
JHQpOpV HOIWNRIJiV "
OL PLDWW OHSOH] GWHN OH D OiQ\RN
K~JWiN EH DSMXN [+JJ|Q\HLW pMV]DNiUD
OLOVHQ iWYiOWR]iV WIUWPQW W+QGpUO

'UDPDWIL$]iIViWUHSHN NLRV]WiVD V]HUH
PLO\HQ"



=
4@
839
Q

"LILWIOL’

)JOGUDM]
9L]XiOLV

)*JJHOpPN

Y(117$57+$716E*

) VIHUHSO N YtJLNLUiO\ OiQ\DL D WDY
$ SDORWD V]HPpO\]JHWH KDUFVDV]DNIiF)\
l«UJH V.OO N SRQW\ U/N KDUFVDSDULS
$ PXODWViJ UpVIWYHY L WeFVN|N V]HQ
Yt]LPDGDUDN QiGLULJyN J\tNRFVNiN
1DUUIWRURN V]|YHJpW EHRV]WMXN
V]pSHQ ROYDVY IHOROYDVVD D PHV|
QpPDMiWpNNDO HOMiIWVV]iN D VIHUHS+N
PRQGMD YDJ\ ROYDVVD D YpJpQ

$ GUDPDWL]iOiV VRUI Q@ ® RIQR ViY®@D NV R G/
WDQXOYNEDQ D %DODWRQ pO OpQ\ YROW|
3UHJHQWIiFLy YHUVNOLS NpV]tWpVH

%DODWRQ
$01|0G

$ FVRSRUWWDJRN N|]+O D NDPWiR®E W g HN
PHO\HW OHIRWY]YD VILQWpPQ EHOHWHKHW

/ILQNHRUUiIVRN
+DOiV] -XGLW %DODWRQSDUWRQ <RX7XE

SHW IL 6iQGRU $] $01]|]0G

9HUV.QQHS $] $01|0G %R]]D\ 3i0 EOWDO

/ILSWIN *IERYtQIUW*0% P 0B MW R QALXBH\GEHWV W


https://www.youtube.com/watch?v=bWVOwzflfRQ
https://www.youtube.com/watch?v=-psF-6nPgwA
https://www.facebook.com/bozzayiskola/videos/992876938862262

67($ 0
WHU+«OHW

XOW-~UIiN
NDSFVRO
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3. Mentsuk meg a Foéldet!

WHUPpV]HWWGIGRRIFPHRWLIDIN L W X G R"PYi X RA\W

$)]OG HIJ\HV RUV]IJDLEDQ WHU*OHWHLQ
D] HQHUJLDWHUPHOpPV PLQG D] HQHUJLD

“VV]JHIRJODO® WZEOZz]DW

7DQWiUJ\
7pPiN

"'LINRN NF

7DQyUD ¢
LG WDUW

'LiINRN V]

2Q0LQH \
HVIN|]IN

211OLQH
HV]IN]|]|N

V]i]DG
NRPSHWF

7DQX0iVlI

IL]LNED. R O 1] DB WR MR I Q Q W D U YWGK.D WW VO 13V
YL]XiOLV NXOW~UD

hY HIKi]K DPMRIQO&RRNRUUIYRRIOYJLDL OIiEQ\RF
OMUDKDVJBRNMIWIPDY i CVORJEVYBOPHOHJIHG p\

pY
i SHUF

I
WDEG&WNRYVWHOQM R QD NNWWEUYR MWHEOLR U

AVPUOHWHNKH] D VKD]®ViD W WWAR N-BVDUD K D V] C

NRPPXQLEMJIFLW W P R MDEWD WARYUGNDIN L @ DR W F
NULWLNXV HSQ&ROPRGAMJEQEHHWWXGDYV

PHJp UWX\G D WRN YDE L] WRWRKHU H WRW D IGHW
HUHGPptQ\WINNDOPD]KDWy Vil

SURMHNWWHUY

$ J\DNRU
HOQHYH]

eUGHNO
IHONHOW
HO JHWH)
NpUGpVH

OHQWVeN PHJ D )|JOGHW

$ PHIJYDO°VaWZz2V PHQHWH

*YHJKi]JKDWiV

$(] D] YHJKi]JKDWiV

$$] *YHJIKi]JKDWiV~ Ji]JRN pV D JOREIiOLV |
$6DUNN|UIN WHQJHU yFHiQ Yt]VILQWMp
*]JHPDQ\DJRN KDV]QiODWD

$$] *YHJIKi]JKDWiV~ Ji]JRN KDV]QiODWIiQDN
F)JUHRQJIJRW WKIDUMIQiODWiIiQDN NLLNWDWi
YHJ\L DQNDERNViVDi WiIMDWDV]RUtWiVD
HOIWWURPRY DXWy QpSV]HU"VtWpVH"""
$$] *YHJKi]JKDWiV HPHOL D OHYHJ K PpuU



https://www.agraroldal.hu/uveghazhatas-galbacse.html
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yJRQO\XN
IDPJRQO\XN KHO\]HWNpS
$1$) HOYPNRQ\RGRWW y]JRQUPWHJI N|YHWN

(O NpV]+C &2 IRUUIVRN

%HPXWD\

$7THUPpPV]HWHY PLQW SpOGiXO D YXONiQ
OpJ]pVH D WHUPpPV]HWHV HUG W+]HN D
DQ\DJiQDN ERPOIiVD

$7THUPpV]HWHOOHQHY PLQW SpOGiXO [3]
JOREIOLV iWODJK PpUVPNOHW yWD H
PDJ\DUiI]JKDWy KRJ\ yWD D] HPEHUHN
WHUPHOpPVsNHW pV PHJ]DY DMHWIMNHD pAVKW

NtVpUOHW

$t$ NtVPUOHW QDSMD HO WW D NpW iVYiC
D Ji] WiYR]QL WXGMRQ $ NtVPUOHW QD¢
WDUWDOP{I{W NL|IQWM+N D] *YHIJSDODFNR
KRJ\ D] HJ\LN SDODENEDQ YDQIQF®D P
OH D PXQNDI*]JHWEH D NpW K PpU LQGX
OH]JiUMXN pV HU V IpQ\ DOi YDJ\ QDSRV
$ K PpU NHW D SDODFNRN EHOVHMpPEH N
$ NtVPUOHWHW HOHWMNYE]¢Me UH IpO

$ NtVPUOHW YpJH $ NtVpUOHW DNNRU |
N[JIWWL K PpUVpNOHWE&N N Q BWRIF NEW i Q
WDQXOyN OHMHJ\]LN D] HJ\HV SDODFNR
OHYRQIiViKR] PDMG D NpW WRYIEEL IHOLC
$$ NtVPpUOHW HJ\V]HU"EE YiOWR]DWD K}
KDJ\XQN HJ\HW SHGLJ HJ\ «+YHJSDODENI
IVVIHKDVRQOtWV XNODQE PpUN\WN @Y VB HP R
*YHJKi]JKDWiVW GH HE EHIQDDVi WiW\H @ & Pl ¢

NWpUDBW]IHUHSH

¥+R]]iYDOYN GE NpPFV GXJyYDO PHV
IHFVNHQG

t$] HI\LN NpPFV EH IRJWRDRNHDBAHW QI
IHOERQWRWW iVYiQ\YL]HVY SDODFNEYO -~
(1XWiQ KHUPHWLNXVDQ ]JiUMD OH D NpPF
HJ\ D] HO ] QDSRQ NLQ\LWRWW SDODFI
DNRQWpPREW $] HOV K|] KDVRQOyYyDQ ]iU
¥(J\ SLSHWWD YDJ\ IHFVNHQG VHBPHNWYHEI
YLIHW D NpPFV EH PDMG J\RUVDQ JiUM
PHJILJ\HOQL KRJ\ D] HJ\LN NpPFV EHQ
WDQXOYNQDN KRJ\ D PHV]HV Yt]U O LV
MHOHQOpPWpPW

t$ VISQR[LG MHOHQOpPWH D K PpUVpNOH
HIJ\LN SDODFNGDR[LERWQEYHJIKi]KDWIiV~
)JOG|Q D OpJN|U MiWVV]D DQQDN D SDOI
FVDSGIED HMWL D] «YHJKI]JKDWiV~ Ji]RN
K PpUWMNWHS] «YHIKiI]JKDWiV~ Ji]JRNQDN
D] DEEDQ EHIRIRWIW \JpQN+O D )|OG iWC
DODFVRQ\ OHQQH DKKR] KRJ\ OHKHW V
PL LVPHUQN 8J\DQUDNRRWG KB QI W BRUUHE
D )JOG JOREIOLVY K PpUVpNOHWH LV Q|YI

[

T1. m


https://www.urvilag.hu/kornyezetunk_vedelme/20171007_ozonlyuk_helyzetkep
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N pUPNDtPDYiOWR]iV KDWiVD D MpJ RO"
$$ )|OG|Q MpJ NpW WHUsOHWHQ WDOiOK
$PHQQ\LEHQ D JOREIOLV Kp¥ plJ WipN OHWR |
NHU-O"
$+R]]iYDOYN
2 HJ\IRUPD PWBIWEpQ\
2HOHJHQG PHQQ\LVpJ" MpJNRFND
2RSFLRQiOLV pWHOV]tQH]pN D MREE C
2HJ\ QHKp] WiUJ\QDN D] HOKHO\H]pVH
DPHO\ D NRQWLQHQVW MHONpSH]L
2|LOFWROO HJ\ GDUDE SDStU pV UDJC
WDUWIiIO\RN Yt]VILQWMpPQHN EHMHO|Op
$7|OWV|Q YL]JHW D NpW sYHJHGpPQ\EH H]
NpW «YHIJHGPQ\ HI\LNpEH MpJNRFNiNDW
UHSUH]JHQWIiOMiN $ PiVLN WDUWIiIO\ED H
MHONpPSH]L PHUtW+QN HO pV MpJMRFNpE
D] RO\DQ MpJPH] NHW PLQW SO D JOHF
$+-HO|OG EH D Yt] VILQWMpW D MpJNRFN
Yt]VILQW YDJ\ VHP"

NpUOHW
$ PLQpO NLVHEE YHJ\L VIHQQ\BINIpW pUGFH
WLVIWtWYyV]HUHNHW

', < I1DWXUDO &OHDQLQJ S5SHFLSHV 71S
<RX7XEH

(O JHWHV $] *YHJKi]KDWiW]-H QIQRM]LN D OHYHJ W

IHOWHY p

7DSDV]W

JYHWNH]
VHN

$ IRVV]LOLV HQHUJLD KRIERFEMNINPDIDV &2
OHJ~MXOy HQHUJLDIRUUiIVRNDW NHOOHQF
$ PHI~-MXOy HQHUJLDWHUPHOpPV |[NROYJLE
$ )|OG iIWODJK PpUVpNOHMEA i QHPDQ\R HE HPC

JYHWNH]WHW®WRBEiOLViWO® KH R pEDPN D-HW R
N|[YHWNH]PpQ\HNNHO MiU D )|OG|Q gVV]H
EHIRO\iVRORMIL]]WpPiNDW $] HPEHULVpJ
VIHQQ\H]pVpUW LV DPHO\QHN XJ\DQFVDN
INRV]LV]WpPiNUD

NtVPUOHW H$ RERVDSGIED HVLN D OpJN]|L
SDODFNEDQ OHQQH $KRJ\D® HX QpLIW UH H-
PHOHJHEEp D ERO\Jy

NtVPUOHW H$ WEEHDHOKHO\HJHWW MpJ
SiSHUF DODWW PtJ D ANRQWLQHQVUHU
QpKiQ\ yUD DODWW (] D PHJILJ\HOpV VH
MpJQpO J\RUVDEEDQ ROYDGY MpJWIiEOIiN )

$JOREIOLViWODQKYPNG\GHNOWMO\RYV N|YHW
)]OG|Q gVV]H]DYDUMD D] pJKDMODWRW p'
$] HPEHULVpPJ IHOHO V D]pUW D V]HQQ\H]y
NRPRO\ KDWiVD YDQ D] [NRV]LV]WpPiNUD
HPEHYBMXEMPpJ YIOWR]JWDWKDWXQN D]R
YiODV]WMXN


https://www.youtube.com/watch?v=7PJfpprBJy0
https://www.youtube.com/watch?v=7PJfpprBJy0
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3URMHNWPXQND

$ ELRGLYHUJLWiV Q|YHOpVppUW pV D WLV
t15RYDUKRWHO pStWpVH
%XLOG $Q .QVHFW +RWHO ,Q B6WHSV <
$*LOLV]WDKRWHO pStWpVH
6FLHQFH &UDIWV IRU .LGV %XLOG D :RL
$9LUIJ Q|YpQ\ ]|OGVpJ *OWHWpPVH PpKt(
$2V]WiO\WHUHP DEODNDLW NLQ\VN.YQODW M
$0LO\VHQ Q|YPQ\HNHW NHOOHQH H @K NOW
OHJ\HQ D OHYHJ "
$t RWRVILQWp]LV

$ WHQJIHUYt] HPHONHG p V@ Q HRDNV MHEW WD )] H
5L \&H @
$ WHQJHUV]LQW HPHONHGpPVpPQHN NDWDV
+ROODQGLIEDQ KD D] RUV]iJ QHP V]iPRO!
OpWHVtWPPpQ\HNHW D YilEFOVWR B ]YWGHOQRNU
PpPWHUUHO LV HPHONHG RN SPROHEQ®@H
XJ\DQLO\HQ HV]N|]INNHO D YPGHNH]pVKH]
V]iPtWKDWXQN D] HPEHUHN HJ\ UpV]pQHN
JYHWNH]PpQ\HN D] HPEHUH&R & VoV DHW A Y
O KRPPH HW VXU OD QDWXUH
$ NOtPDYiOWR]iV KIPWIiNAD/ DR |) [BEIEH HE R G
&KDQJLQJ &RDVW $6&®

,VNRODL NXWDWiVRN

JHOPpUpPV VWDWLV]WLND KRJ\ D IHOV V
VDMiW WHUPHV]WpV YHJHWIiULIiQXV VDM
WiUJ\DLN N|]|[WW PHQQ\L D KHO\L WHUPpN
J\"MWLN D V]HP HRALIDWH Q/ N QBIENNH & pV L HV]
LVNROIED

. XWDWiVRN D] LYWNWR R IJNDHWIVSFD RO DW E
YLOODQ\yUD JiJyUD OHROYDViVD KDYRQW

7DQWzUJ\L NDSFVRODWRN

$ OHYWNV]HWpWHOH
.JUGLDJUDP D] |[VVIHWHY N V]i]DOpNRV F
AVpUDHRNLIpQ KLiQ\ViQDN N|YHWNH]PpQ\
+R]]JiYDOyN JVHUW\D J\XID EHI WWHVsY

$OHYHJ W XO DNMPRIQWIWBHIIN
tgVV]HQ\RPKDWYy"
+R]]iYDOYN IHFVNHQG
$1ILQFV Q\RPiVD"
+R]]iYDOyN «YHJSRKiU NDUWRQODS
t+DOPD]iOCBPSRWIUNPLQHN D PRRIMB" %
+R]]iYDOYyN GH]RGRU

$ OHYHJ YHO NDSFVRODWRYV V]yOiVRN PF
$t$ OHYHJ EB]EHHMIMNOPpUWHOPH]pV V]HULC
KLIEDYDOyYDQ PDJ\DUi] VHQNL VHP KDO
KRJ\ D] LOOHW V]DYDL HOV]iOOQDN D C
YROQD +D SpOGiXO HJ\ DQ\XND QDSUyYC
D GRORJUD GH PpJVHP WHV]L PHJ DP


https://www.youtube.com/watch?v=2EYs78u_9Ys
https://www.pbslearningmedia.org/resource/build-a-worm-hotel/wild-kratts/
https://www.oce.global/animations/sea-level-rise-final/sea_level_rise.html
https://www.oce.global/animations/sea-level-rise-final/sea_level_rise.html
https://gardiensduclimat.be/themes/consequences-sur-l-homme-et-sur-la-nature
https://gardiensduclimat.be/themes/consequences-sur-l-homme-et-sur-la-nature
https://climate.nasa.gov/images-of-change/?intent=131&id=774#774-cape-cods-ever-changing-coast
https://climate.nasa.gov/images-of-change/?intent=131&id=774#774-cape-cods-ever-changing-coast
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PRQGKDWMD D]W KRJ\ AOiIWRP D OHYH
KDOOJDW Ui $ PiVLN pUWHOPH]pV V]HU]
GROJRNDW PRQG QLQFV VHPPL DODSMI
PLQGHQIpPOH NLWDOIOW KYI X DINDNRW KD (
MRJJDO WDQiFVROKDWMD D EDUIWMiQD]
EHV]pOu

$1H URQWVG LOM@WM HOHYBQMQ QHP YDJ
$7LV]WD DLD®IFHYHV]pO\ QLQFV LWW VF
$/HYHJ Q6N O ]Qp] YDODNLUH QHP OpW
$/HYHJ UBHIMMDVOYyVtWKDWDWODQ NpS]H!
FVHOHNHGHWHLQHN QLQFVHQ D YDOYyVi
DODSMWYHI EH QHP OHKHW YiUDW pStWH:

'LJLWIiOLV DQ\DJRNEDQ KRO MBUBBED$BS
$ OHYHJ |VV]HWpWHOH /HDUQLQJ$SSV

gNRV]LV]WpPIiN

HDWKHU $QG &OLPDWH

:KDW DUH WKH PDMRU FOLPDWH JRQHYV |
&OLPDWH %GMVDQQLFD .

6]iUD]I|OGL |[NRV]JLV]WpPiN
/IDQG IRRG ZHEV PXOWLPHGLD DFWLYLW

PFHIiQL [NRV]LV]WpPIiN
A2FHDOQ JRRG :HEVU OXOWLPHGLD $FWLY

tVPUOHW

OpO\WHQJHUL pO OpQ\HN YLVHONHGpPVH
N|JHOpEH KLGURV]WDWLNDL Q\RPiV
+R]]JiIYDOYN |RFOY\WBQEG U

7iSOIOpNOIQF
$] INRV]LV]WPpPPiINRQ EHO+O D] HJ\PiVUD X
WiSOiOpNOiQF N pDWOLDKHDG yQEHR G\DQ pO
DPHO\HN PLQGHJ\LNH D N|[YHWNH] W O |
3pOGiXO YDQQDN iOODWRN DPHO\HN Q|
iOODWRNDW PiV iOODWRN HV]LN PHJ .p

%LRGLYHUY L@ iWLOiJ VRNIpOHVpJIH
$ ELROYJLDL VRNIpOHVpJ IRQWRV V]HUF
INRV]LV]WPpPINEDQ (] D )|OG|Q OpWH] p
YRQDWNR]JLN ELR pOHW GLYHU]JLWIiV
DPHO\HNHW DONRWQDN pV D] [NRV]LV]W
ELROYyYIRNIpOHVpPJQHN KiURP VILQWMH
N O|QE|] IDMRN VRNIpOHVpJH = $ N-O|Q
VRNIpOHVpJH
' KDW LV %LRGLYHUVLW\"

.pV]tWV VDMiW PDJDG ~MUDKDV]QRVtWRW
PLO\HQ WiUJ\DNDW KDV]Q4® X0 KDRAVO\RR Q/

$ NOtPDYIiOWR]iV KDWiVDL
F*OHFFVHUHN RRONDG(WVDWK 7LPHODSVH



https://learningapps.org/3377442
https://climatekids.nasa.gov/menu/weather-and-climate/
https://www.funkidslive.com/learn/marina-ventura/climate-explorers/major-climate-zones-world/
https://kids.britannica.com/kids/article/climate/352972
https://www.oce.global/en/resources/multimedia-activities/land-food-webs
https://www.oce.global/en/resources/multimedia-activities/ocean-food-webs-multimedia-activity
https://www.amnh.org/explore/ology/biodiversity/what-is-biodiversity
https://earthengine.google.com/timelapse/
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0O"KROGIHOYpWHOHN D FVRGIODWRYV W|Ujg

$] pJKDMODWL |[YHN
$.«O|QE|NRV]LV]WpPiINDW WDUWDOPD]QD
$$] pJKDMODWL |YH&WLO DENYH REGQV D Q QL

$ )]OG PHJILJ\HOpVH
$.pSHN *RRJOH 7iEOi]DWRN
0L W|UWpPQW D NpW NpS N|]J|[WWL LG EH:
PHJ" *RQGRORG KRJ\ HIHN WHUPpV]HW
$ JOHFFVHUHMNVRID WHRIBNV]LQW HPHON
$ V]pOV VpJHV HVHPpQ\HN J\ADNRULEE| Y
NDOLIRUQLDL K KXOOiPRN pV DV]iO\ $ P
ELROYJLDL VRNIPpDHPOJIO QD NHHIX HM]Y M
pO KHO\pW YDJ\ HOSXV]WXO W'GHpD] F|
HPEHUHNUH D] HPEHUHN HOYHV]JtWLN R
PH] JD]GDViJUD Qp]YH LV
$ NJUQ\HJHWV]HQQ\H]pV Q|YHNHGpPVH HJ
D] HPE HUJilON D WDRON YW \HN N|UpPEHQ
$] INRVJLV]WpPPiIN HOSXV]WXOQDN PLQW
IHOiIOGR]QDN D]pUW KRJ\ YIiURVRNDW p
KR]]JDQDN OpWUH

gNROyYJLDL OiEQ\RP
$.pV]tWVG HO D VDMiW [NROyJLDL OIiEQ\|
t$ WDOSDGDW ]|OG IHVWpNEH PiUWYD K
FVRPDJROySDStUUD PDMG tUM Ui RO\DC
FVINNHQWHQL D] [INROyJLDL OiEQ\RPRGI
$$ J\RUV NOtPDYiOWR]iV D] HIpV] ERO\J\
YiOWR]JWDWQL HJHQ PpJ KD NLV OpSpVF

$] INROyJLDL OiEQ\RP D] D] pUWpPN DPH
PHOOHWW H JN JNFR/BHOU GIG R NJ R VIQDN
OpWH VtVWDAHQ HYUHMND O] p StW DM DPJi V
IRJI\DV]WiViW DPHO\ V]*NVpJHV |QPDJD
PHIWHUPHOW KXOODGpPN HOQ\HOpPVpKH]

1X00OD VIHQQ\H]pV

$ VIHQQ\H]pV YHV]pO\HV D] HJpV]VpJ+QN
(] D EHWHJVpJHNQHN V W D KDOiORJiVR
NJUQ\H]JHWL RND $ V]JHQQ\H]pV D ELROYy
D] HI\LN I RND PLYHO PHJQHKHPWL D]
HIpV]VpJHV PHJ UlpVpW $ QXOOD \DVQ §
DWDODM V]HQQ\H] GpVpQHN RO\DQ V]LQ
QHP YHV]pO\HV D] [INRV]LV]WpPiNUD

~HUR 3ROOXWLRQ $FWLRQ 30DQ (XURS

OMUDKDV]QRVtWiV
$] ~MUDKDV]QRVtWiV D] D IRO\DPDW DP
DQ\DJRNDW PLQW D KDV]QiOW SDStU -
VIHPpWEH GREQiIiQN pV HJ\ NLV IHOGROJ
KDV]QiOKDWY ~M WiUJ\DNDW NpV]tW@H\


https://kids.britannica.com/kids/article/climate/352972
https://docs.google.com/spreadsheets/d/1nC_7CV8gPXHOdkMZv3RrcUaiC-J28Ak-YZ5QyXsDQcU/edit?gid=1242501663#gid=1242501663
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan_en

DG D UpJL GROJRNQDN pV KXOODGpNRN
N[]|VVPJQHN pV D NJUQ\H]JHWQHN LV
7KH (QYLURDAEQWQJ

% )»JIJHOpN 7HPDWLNXY YUDWHUYHN PLOQWDSURMHNYV



https://www.ducksters.com/science/environment/recycling_for_kids.php
https://www.fenntarthatosagi.temahet.hu/letoltheto-oratervek
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1. Furfangos hangszerek

67($ 0 | L]LNPID W H P DWWHL N EHHH GWE L R O HBK QRO Y JL D
WHU<OHW

XOW~UiN =HQHL VWIQXWRINHN NpV]tW E\QH LKOIM]\Wi0 D
NDSFVRO

“VVIHIRJODO® WZEOz]DW

7TDQWIUJY ILILND

7pPiN +DQJVKD@ OV
'LiNRN NF pY
7DQyUD ¢ i SHUF

LG WDUW

'LiNRN V] |

2Q0LQH \ 20iK eYD =HQPOM¥YDN\ILLILNiI]JXQN JHQp«C
HVIN|]IN 20iK eYD 06WIRQDZVNL 7DPiV pV 6B( &7 00
SHGDJyJLD D IL]LNDJRNWD WINEOB

JLILNDN|Q\Y

211OLQH ' 'U 1DJ\ $QHWW +DQJV]HXYNOHRAVHPP
HVIN|]IN B6WRQDZVNL 7DWiNN|V YRLDIDN .LDGy

V]i]DG NULWLNXV JMRQE R OE GWAW P N RGPoRVX Q EN i F 1
NRPSHWF WHFKQROYJL DUXR DYGFDMMpIWpVL NpSHVVp.
NH]GHPp GWHNWPHOpPNHQ\VpJ

7DQXFNWI VIDNWXGRPiIQ\RV W Xi®i]VDRGH-RIW YW W|pR BIN | U
KDOOiV PpO\HE®R DB XOWWMNHVVpIJHN D@D
PDQXiOLV NpV]Vp3JHN]WMDKINDWNWSHYVpJ
MiWpNRYV WDQXOiV

SURMHNWWHUY

$ J\DNRU )XUIDQJRV KDQJV]HUHN
HOQHYH]

$ PHIJYDO°V2WzV PHQHWH

.pUGPY  OLO\HQ WtSXV~ I~YyV KDQJV]HUHNHW"LVP
; OLNRUWYO LVPHU<QN KDQJV]HUHNHW"
. HOOHQFDMVHPDWLNDL DODSVVYPHUMWHN ]t
OHO\ VIJHUYHLQN VHJtWLN D KDOOiVW"
OLN DJRN D PDJDV pV PpO\ KDQJRN"
.LN D KDOOiV EDMQRNDL D] iOODWYLOIJE|
9iOWR]DNKDOOiIVWDUWRPiIQ\XQN D NRUUD!
OLW pUW+QN A]JHQHp DODWW"
OLN DJRN D] iOOyKXOOiPRN"


https://fizikaiszemle.elft.hu/uploads/2024/05/02_olahe-stonawskit_10_37_28_1714984648.7364.pdf
https://fizikaiszemle.elft.hu/uploads/2024/05/02_olahe-stonawskit_10_37_28_1714984648.7364.pdf
https://fizikakonyv.hu/108.pdf
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oLw MHOHQW D WHPSHUIOW VNiIiOD"
9D@ KDOOivVD D PDGDUDNQDN™
+RJ\DQ OHKHW YiOWR]y IUHNYHQFLiIW HO

$ GLINRN |[WOHWHLQHN |VV]HI\"MWpVH
&VRSRUWPXQNIEDQ YDOyYy GROJR]iV XWiQ
6DMiW |[WOHWHN LQQRYiFLYN EHpStWpVH

$ODSDQ\DJRN EHV]HU]pVH V]tYyV]iO KDU
FVLV]ROYySIBODFBIRN SDUDIDGXJy V]LJH\
A+DQJVIHUHNpP HONpV]tWpVH
=HQHGDUDERN NLYiODV]WiVD

1+DQJIJHQH WKDROUIBOL]VIIODW

FRSSGHILHNW XV
F+XOOiIPKRVV] pV IUHNYHQFLD D KDQJV]HI

S2ivOsZAL-
HARSONA

iEUD

.. DKR.® KDQJKXOOiP DGRWW N|]HJBHD L
KDQJKXOOIB]RI\GM]DD KDQJ IUHNYHQFLIM
LVPHUHWHNNHO LV pVJUHYHKHW KRJ\ iO
KXOOiPKRVV] pV D IUHNYHQFLD N|]|WW IR
*\DNRUODWEDQ H] D]W MHOHQWL KRJ\ KF
OHYHJ RV]JORS PDJDVDEE Yt]RVI®MRBONEV
JHQHL KDQJRW DG

Ek-tipust favoka

9. {%“ eeoa2
.-,sf-'\(-‘ .

iEUD
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iEUD

http://winv.szynalski com/tone-generator/.

iEUD

Nyitort vég esetén Zart vég esetén

F 932
E oa9

D
¢ 105

D 1119

B , .5
5 ust

c 1257

882 B 1339

iEUD

iEUD

Temperalt skdla

Oktévra: )z = 2a,

apq!? = 2a, -

V21 = 24,

q="Z

Altalénosan:  ag'V2" = 2a,,

iEUD
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Skl vszonya

A madarak is ezt a skalit hasznaljak?

Le lehet kottazni a madardalt?

O 21 e A b 22000

2z énekes hattyu (Cygnus cygnus) nagy tercel,

a fehér daru (Grus leucogeranus) tiszta kvartjal,
z 4 i

2
ugrdsai.
Roirs

{Parus maior)

s61, parjéval
dallamokban’ valaszolgatnak egymasnak.

iEUD

Tolcsér alaki fuvokak

ARSmaiak az 1. szdzadban mér ismerték a
rézcsovek hajlitasnak technologiajat, de ez
atudds a korai kazépkorban feledésbe
merih. Az egyre hosszabba val6 hangszerek
(elsisorban a hossza busine) hajlitott
formaban valé épitése észak-Italiébs! indult
ki, és.2 15 - 16. szizadban kezdett
Jellemzsvé valni.

wri

o]

i

Minden olyan tirgy, ami hosszé
dregeel rendelkezik, kirtszerden
megszélaathatd lehet, legyen az
bambuszcs,  kivéjt  lopotok,

fadarab,

1 2 3 4 5 6 7 8 9 10U 12136
P e

0 P
2 e 2 Me de Me % 2 ale St 1
viszonyitva
(a23-4. kvint hangkozt, ameliyel egyszerd
Kirtjeleket, A « hrmashangzat van, a
dig a tiszta U di & képezhetd. A 4. fok
(12, részhang) és a 6. fok (13, 14. yére fujhatd.

#8030t
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/pJ*UHV WpPUEHQ QHP KDOOXQN

$ KXOOiIPRN YLVVYVDM B GyGQHDN

$] RNWiY D NpWV]HUHV TUHNYHQFLD

$ SHULRGLNXV Q\RPiVN<O|QEVpJHN KDQJF

$ Ki]l\WDUWIVEDQ WDOiOKDWy KXOODGpPNR
NpV]tWpVH pV HIJHNQHN D] HV]N|]INQHN D
IHMH]HWHLQHN PpO\HEE V]HPOpPOHWHVHI

$ SURMHNW OpQ\HJH KRJ\ IHOIHGH]WHW
ILILND WIUYpQ\RIQWRQ@RPOGMNU SHGLJI H
PHJpUWpPVW PDUDGDQGYEE WXGiVW HUHC

$GLINRN D] HUHGPpQ\HLNHW |VV]HKDVRQ!
PHJIRJDOPD]]IN WDSDVI|WDODWDLNDW

OLpUW HJ\H]JQHN PHJ YDJ\ N+O|QE|]QHN D]
WDSDV]WDOWDN"

OLpUW QHP V]yODOQDN PHJ D KDQJV]HUHI
OLW OHKMWRBWIWHQL D KDQJV]HUHN PHJp¢

6DMiIW NpV]tWpV" KDQJV]JHUHLNNHO NLVF
PXWDWQDN EH HOPDJ\DUIi]]iN DJRN P"N|G

.*O|QE|] KDQJV]HUHN
'RNXPHQWXPRN
9LGHYy

.HUHVVeN PHJ DJRNDW D KLEINDW DPHO\}
NHOWpPpVpW EHIRO\IVROMIN

~OORPZVRN

$ WXGRPiQ\ PDJIEDQ IRJODOMD D JRQGRC
NtVPUOHWH]pVW

JRQWRV D] HO JMNWHRIDOMWEVEND WDSDV
PHIJRV]WiVD

(VIN[]IN KDQJV]JHUHN WDEOHW 3& MHJ\]

JLILND
tKDQJWDQL DODS|VV]HI*JIJpVHN IHOIHGF
KXOOiPKRVV] N|][|[WWL NDSFVRODW PHJK
tD] |QiIROAPUOHWH]pVHQ NHUHV]W.OL |V
tKDQJRN NHOWpPVH KDQJV]tQ KDQJPDJI
tKXOOiPWDQL IRIJDOPDN HOVDMiWtWiVD
(VIN|]IN KDQJV]JHUHN N|Q\YHN WDEOHW

(OHNW UR QL NVJ LP HW y1¥ [DERNMRW W H QW HRADENGL
GLIJLWIiOLV IpQ\NpSH] JpS

2WWKRQ WDOiOKDYyW HU]NPMDSyIRJy P"C
SDODFNRN 1"UpV]ODS I~-Uy UDJDV]Wy U
FVLV]JROYSDStU

0"V]DHNW]N|KHBUDSYIRJy ["UpV] PDUNHUHN
UHV]HO

0"YpV]HWL pV IRUPDWHRXYOMPW Y HRQ D] | V]
=HQDQJV]HUHN PHJV]yODOWDWiVD IUHN
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ODWHPDWLNLI/HRROYPPS YRQDO]y
7JUWHN EHYH]HWpVH DGRWW KRVV]~ViJ I
NLV]iPtWiVD HJ\HQHV pV IRUGtWRWW [VV]

(VIN|]MRODWSDStU

$ SURMHNWH®LNNRRW DHQ HI\eWW N|]|V pUV
pV D WRYIEEL [WOHWHN WHUYHN PHJEHV
$] HI\HV GQAW ABSFVROYGiVL SRQWMDLQD
PHJIRJDOPD]iVD

9LGHYy
+RPHPDGH . Q¥ WREZXWR PWWH D 39& SLSH R’

<RX7XEH

JLQNHN
7|OFVpPUHV I~YyNiM~ KDQJV]JHUHN

$MDNVtSRVY KDQJV]JHUHN

+DQGEDXHU 7DPiV_7TURPELWDKDQJ V]LQW

PRGHOO DODSMiQ

gVV]HIJ]pV
$ MyVODWRN HO JHWHV NpUGpPpVHN PHJYL
FilIROiIVD

&VRSRUWPXQND

(O NpV]tWpVL IHODGDWWR N WRBSW B W]RNED Q
$] HJ\HV IHODGDWRN FVRSRUWRN V]HULQ
$ SURGXNWXP33RDR®JWHENPV]tWpVH NLVFEVI

AtVPUOHWHN
$ OHYHJ PHJUH]JHWpVH KDOOKDWYyY KDQJ
$ KDQJRN PDWHPDWLNDL V]DEIiO\RNDW N|
$UIQ\RN NHUHVpVKDR NPDIREViIJRNQIO


https://www.youtube.com/watch?v=qzOLO5YHL9Q
https://www.youtube.com/watch?v=qzOLO5YHL9Q
http://www.wikiwand.com/hu/T%C3%B6lcs%C3%A9res_f%C3%BAv%C3%B3k%C3%A1j%C3%BA_hangszerek
http://www.wikiwand.com/hu/Ajaks%C3%ADpos_hangszerek
http://www.hit.bme.hu/~rucz/students/Handbauer_Tamas_-_Trombitahang_Diplomaterv_2015.pdf
http://www.hit.bme.hu/~rucz/students/Handbauer_Tamas_-_Trombitahang_Diplomaterv_2015.pdf
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IL]LIPID W H P DWH. B BHHH QWE L R OYWIHIFKQ ROy JL D

“SHQHL VWBQXW|RINHN NRPV]OVGRAHDL DIILQLW

ILILND

+DQJWBROODSV]BEWVNHIL]LND
pY

T SHUF

I
20iK eYD 8iBLDURYLOiIJ JHQpMH <RX7XEH

20iK eYD =HQpOM-QN IL]JLNiXO YDJ\ IL]JLN
. HSOHU +DUPRQLFHY 0XQGL <RX7XEH

. HSOHU DQG WKH OXVLF RI WKH 6SKHUHYV

20iK eYD $ PLNURYLOiJ JHQpMH DYDJ
$QGURIMp®FIW]HWNILILND PDWH P D W/IDND QN
D] RNWDW iVED Qb NXNIHVIW E D Q

20iK eYD 0iUBPV]HFVNHILILND WDQtWiVD
PUWHNH]pV ,,, UpV] $ PLNURYLOiJ PHJL"
'U 1DJ\ $QHWW +DQJV]HXNOHRAVHPP

NULWLNXV JRQG R QNI GWW P N FGRR/X Q EN i F 1
WHFKQROYJL DUXR DYGHRDMMpIWpVL NpSHVVp.
NH]GHPpGWHRWPHOPNHQ\VpJ

VIDNWXGRPIQ\RV W X{®i]VDREHRIW JW{ W]pR'BIN | U

FVLOODJiV]IDW PpQWIEEXPKIpN\WMYWVIBJIHN L
VHItWRNEXIOLV NpV]VpIBIEY]MMODKYQW NS
IHMO HMWWYWNHRY WDQXOiV

=HQHIL]LND

$ PHJYDO°VaW2V PHQHWH

OLW QHYH]QHN D V]IpUiN JHQpMpPQHN"
OLNRUWYO LVPHU+*QN KDQJV]JHUHNHW"
 HOOMQRFDMWVHPDWLNDL DODSLVPHUHWHN C
OLW O 1+JJ KRJ\ YHD DHDONHLIQ KD OY@i@¥ D"

OHO\ VIHUYHLQN VHJtWLN D KDOOiVW"


https://www.youtube.com/watch?v=Sn9UtxpMZcA&t=1260s
https://www.youtube.com/watch?v=g0t0ZPIyv5g&t=3s
https://youtu.be/xzrJqH2yUwQ?si=7tewWoL6ZNq-gery
https://www.youtube.com/watch?v=7l_o-i5GnRo

+$1* e6 )el<

$ ILIJLNXX¥B®B XM QJV]HUHNHQ MiWV]DQL"
OLN DJRN D PDJDV pV PpO\ KDQJRN"

.LN D KDOOiV EDMQRNDL D] iOODWYLOIJE|
9iOWR]DNKDOOiIVWDUWRPIQ\XQN D NRUUD!
OLW pUW+QN AJHQHHL DODWW"

+RJ\DQ PR]JRJQDN D] pJLWHVWHN"
5pV]HFVNHIL]LND YDJ\ K~UHOPpPOHW"

OLN D]RR @]KXOOiPRN"

OL D JHRFHQWULNXYV pV D KHOLRFHQWULD
OR]JJIVXN VRUHQNRGKIDQWJRNDW D ERO\JyN"
+D DGQiQDN NL KDQJRNDW PR]JiIVXN WHRUI
KDOODQL HJHNHW D 9LOiJ"UEHQ"

$ KDQJPDJDVMID I*DBWYO YDOy WiYROViJV
$ KDQIWHUMHGBOH@ALBN]|LVSiO\D DODNN

@ gWOHWH($ GLINRN [WOHWHLQHN |[VV]HI\"MWpVH
b &VRSRUWPXQNIEDQ YDOYy GROJR]iV XWiQ
6DMiW |[WOHWHN LQQRYiFLYN EHpStWpVH

% (O NpV]tV $SODSDQHEHHMINU]pVH V]tYyV]iO KDUDSYIR.
EHI WWHVeYHJ NyOiVeYHJ ERUR\SIDRXDBN I
V]tQHV NDUWRQSDStU ROOy UDJDV]Wy \
OXIL NRQJHUYGRER] IDOpPFHN JpJHEV
A+DQJV]HUHNK HONpPV]tWpVH
6]LYIUYiIiQ\NRWWiN PHJUDM]ROIiVD
=HQHGDUDERN NLYiODV]WiVD

=] %HPXWD\ $1+DQJJHQHUIWRUUDO AKDOOIVYL]VJiODW,|
= $ HSOHU $ YLOiJRN KDUPYQLiMD EHPXWD
T HSOMWYpPpQ\HN
$1DSUHQBRBHWD O
t$ VHEHVVpJ pV D IUHNYHQFLD NDSFVROD
$'RSSGHIHNWXV
$=HQpPO JpJHFV

(EEHQ D IHMH]HWEHQ JHQHL DQDOYJLiINNE
1IDSUHQGV]HU ERO\JyL .HSOHU W|UYpQ\HL
SiO\iMXNRQ $ 1DSWyO YDOy WiYROViJXN

H[FHQWULFLWiVD pV HEE O IDNDGy VHEF}
KRJ\ PLO\HQ KDQJRN UHQGHOKHW N D PR
VHItWVpIJpYHO MREEDQ PHJLVPHUKHWM-®N
UHQGV]HUW DPHO\EHQ )|OG+QN LV WDOIiC
1DSWyO DQQiO KRVV]DEELD BBQL®GNKMLHGH
IUHNYHQFLiMD IRUGXODWV]iPD 9DJ\LV

DQQDN D OHJNLVHEE D IUHNYHQFLiMD pV
UHQGHO+QN DNNRU D NLV IUHNYHQFLD P
3pOGDNpPpQW EHPXWDWKDWMXN KRJ\ D NR
VIiPRQWDUWRWW ~J\QHYH]HWW AE"]FV
IRUJDWIiViYDO PLNpQW YiOWRJLREE KMHEH
PDJDVDEE IUHNYHQFLD UHQGHOKHW KR]]
NLERFViIMWiViYDO MiU $ 1DSUHQGV]HU EI
NeO|QE|] PYGRQ HOWpU HOOLSV]LV SiO\i
IlyNXV]SRQWMXNEDQ HOKH®D\BIYWNR{GN 1D $ DN\
WiYROViIJXN 9iOWR]JLN D UiMXNiXDWy JMD
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~J\ WXG NLHJ\HQOtWHQL KD D ERO\Jy J\R
(] HUHGPpPQ\H]L KRJ\ D ERO\JYLQN N-<O|QE
1DS N|UsOL NHULQJpV*N VRUIQ $ GLiNRN
PHJV]yODOWDWIiViYDO H O OKIQU PLCNJ DV NI Bi 1
IVV]HI*JIJpVHNHW (OWpU PHQQ\LVpJI" Yt]]
I~MiVVDO N+O|QE|] PpUHWUH OHYiJRWW
PHJV]yODOWDWYXDWYNYBJYRV]ORSRN PHJF
PHIJKDWiUR]KDWyYN DDRK®QYi®P KORMMBXHQFL
FVHOHNY DNWLYLWiViQ NHUHV]W+0 P"Yp
POPPQ\WHOLEE pV PDUDGDQGYEE WXGiV E

(OHPL UpV]HN V]XSHUK~URN LVPHUWHW
9LGHy Qp]pVHPHJIENVR WYY N

JRQIJLWXGLQIiOLV pV WUDQV]YHUJIiOLV K)
EHPXWDWiVD RXDYyRJpSSHO |
6]tYyV]iODNDW HJ\ KRVV]~ UDJDV]WyV]D
D V]IDODJUD PHU OHJHVHQ KHO\H]]*QN H
$ PpJ MREE HUHGPpPQ\ pUGHNpPEHQ J\XUF
V]tYYV]iODN YpJpUH tJ\ D SHULRGLNXV

+XOO0iPKRVV] pV IUHNYHQFLD D KDQJV]H
.. DKR.® KDQJKXOOiP DGRWW N|]HJBH!
D KDQJKXOODF KHRWIVJ M KDQJ IUHNYHQFL
PDWHPDWLNDL LVPHUHWHNNHO LV pV]U
VHEHVVpJ PHOOHWW D KXOOiPKRVV] pV
DUIQ\RVViJ YDQ *\DNRUODWEDQ H] D]W
KXOOiPKRVV]QiO KRR/S/]PBEDYH¥EHJYRMW €
IUHNYHQFLD DPL DODFVRQ\DEE JHQHL

EOOYyKXOOiIPRN EHPXWDWiVD JLWiURQ
*LWiU HVHWpPEHQ D] iOOYyKXQ®iPHRNKP BB |
HO iOOtWiVD )~YyV KDQJV]HUHNQpPO D
KXOOiIPKRVV]DNDW pV HQQHN N|YHWNH]
YiOWR]WDWQL

AHQ@RAV|YHN

$ 39BV|YHNHWLDJI\ $QHW W IrQ NONKpIEWIEDONDI &
DGRWW KRVV]~ViJ~ GDUDERNUD I"UpV]H
VILYIUYiQ\NRWWIiNGBQHSOQ VWDHERWW KD G
PHIJKDWiIUR]RWW V]tQHNNHO D]J]RQRV V]t
$ FVIYHNHW D WHQ\HU*QNK]|] *W|JHWYH
FVIYHNEHQ OpY OHYHJ RV]JORS PHJUH]F

3DStUKHQOHRWR Q
$OXIYOLDWHNHUFV SDStUKHQJHUHLW N

|[VVIJHN|WYH NHW GREYHU YHO IDNDQI!
OHYHJ RV]JORSRW UH]J]HIJWHWMe+N PHJ

%HI WW KD QBY]HU
%HI WWHVeYHIJHNE O J\"MWKHW+QN N<O|
OLWHUHV WpUIRJDW~DN .+ O|QE|] PDJ


https://nuklearis.hu/sites/default/files/nukleon/Nukleon_3_1_56_Nagy.pdf
https://hu.pinterest.com/ercsike83/sziv%C3%A1rv%C3%A1ny-kotta/
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VHIJtWVpJpYHO D] HGGLJL V]tQNYGQDN |
EH D Yt]V]LQW DINIDYiOi MWItWVpJIpYHO V
*YHJ PHJ*WpVpYHO HJ\EHQ D EHQQH OH"

3(7SDOBFINQJIY]HU
(QQpO D] HVIN|]QpO LV D EHOHW|OW|WW
UH]JpVEH KR]YD NpSH]*QN JHQHL KDQJ

YOiVeYADQJIWU]HU

+DJ\RPIQ\RV P"DQ\DJ «GtW VeYHJHNEH )
VIHULQW V]tQH‘WIISDmMFNtIRI\DI\I}DtQPDJ
KDV]QiODW XWiQ NL OHKHW EHO O+N |Q\
HJ\WW]HU"EE D AKDQJROiVy

3RKABUJRQD

.*O|QE|] PpUHW" pV DODN~ <YHJE O Np)
NLYiODV]WiViYDO Yt]]JHO W|OWM+N DGR
VtS VHItWVpIJpYHO iOOtWMXN EH D V]eN\
$] XMMXQNDW NLFVLW EHYLVMHMWiMW AMURNR
PR]JGXODWWDO H]iOWDO D] XMMXQN LG
tJ\ OpWUHKR]JRWW HJ\HQHWOHQ V~UOYG
SRKDUDNEDQ OpY Yt]JRV]JORSRNDW

6]tYyVAGX @D

0"DQ\DJ V]tYyV]iODNDW KDUDSyIRJy VHJ
WXGMXQN NpV]tWHQL $ PHOOpPNOHWEHC
YiJMXN D YpJHNHW $ V]tYyV]iODW PHJI~
ROOyYDO YiJMXN HJ\UH U|YIPRDHBEWYHI RAY
NDSXQN ,WW LV OiIWKDWMXN KRJ\ D OF
U/YLGHEE D V]tYyV]iO FV|NNHQ D KXOOi
QDJ\REE IUHNYHQFLD NDSXQN

.RQJHUYGERR]

.RQJHUYGRER]RN WHWHMpPW OHYiJYD pV
JXPLKiUW\iIW HU VtW+QN JVLQyUUDO NLII
PHJUHIHIJIWHWYH HJ\ ID U~GGDO UH]Jp'
LV tJ\ NHOHWNH]LN HJ\ KDQJ BRGERERRC
ULWPXVKDQJV]HUNPQW KDV]QIiOMXN ]JHQ

/pJ*UHV WpPUEHQ QHP KDOOXQN

$ KXOOiPRN YLVV]DYHU GQHN |VV]HDGYG
$ EROVJYNQDN D N|]HJ KLiQ\D PLDWW QLGQ
$] pJLWHRWWHMN pV NHULQJpVH N|]|[WWL Ne

$ Ki]\WDUWIVEDQ WDOiOKDWYy KXOODGpPNR
NpV]tWpVH pV HIJHNQHN D] HV]N|]INQHN D
IHMH]JHWHLQHN PpO\HEE V]HPOpPOHWHVHI
$ SURMHNW OpQ\HJH KRJ\ IHOIHGH]WHW

ILILND W|UYpQ\RIQWRQ@RPGGNU SHGLJ H
PHIJpUWpPVW PDUDGDQGYEE WXGiVW HUHC

$ GLINRN D] HUHGPpPQ\HLNHW |VWH MKRDWRIQ
PHJIRJDOPD]]iN WDSDV]WDODWDLNDW



Lok

SHIOH[LY

3UH]JHQW

SURGXNMW

OMUDWHI

7HUPpPV]E
WXGRPIQ

XWDWiV

THFKQRO

0"V]DNL

0"YpV]HW
WHUYH]p
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OLPpUW HJ\H]QHN PHJ YDJ\ N*O|QE|]QHN D]
WDSDV]WDOWDN"

OLpUW QHP V]yODOQDN PHJ D KDQJV]HUHI
OLW OHKHWQH IHMOHV]WHQL D KDQJV]HU

6DMI PV [tWpV" KDQJV]HUHLNNHO NLVFVRS
PXWDWQDN EH HOPDJ\DUIi]]iN DJRN P"N|G

.« O|QE|] KDQJV]HUHN
6]LYIUYiQ\NRWW N
'RNXPHQWXPRN
9LGHYy

.HUHVVeN PHJ D]RNDW D KKOLE&EJN DN HINRH O\ +
NHOWpVpW EHIRO\IVROMIN

~OORPZVRN

$ WXGRPiQ\ PDJIEDQ IRJODOMD D JRQGRC
NtVPpUOHWH]pVW

JRQWRYV D] HO JHWHV VHMWpVHN PHJIRJD
PHIJRV]WiVD

$ EROWRNIIVIQDN D KDQJRNNDO YDOy PHJ
(VIN[]IN  KDQJV]HUHN WDEOHW 3& MHJ\]

JLILND
$.HSOHU ERO\JYyPR]JiVUD YRQDWNR]y W|
PHJpUWpVH
$$ NJUPR]JiV GLQDPLNiMiQDN p\EBYH]BW
$+$ W|PHJYRQ]iV PLEHQOpPWH
$+DQJWDQL DODS|VV]HI*JIJpVHN IHOIHGF
KXOOiPKRVV] N[]|[WWL NDSFVRODW PHJK
$$] |QiOOy NtVPpUOHWH]pVHQ NHUHV]W+O
$+DQJRN NHOWpVH KDQJV]tQ KDQJPDJI
$+XOOiPWDQL IRJIDOPDN HOVDMiWtWiVD
(VIN|]IN KDQJV]HUHN N|Q\YHN WDEOHW

(OHNWURQLNILPHW ¥N p]$N W D E O H YW R WBBA\L
GLIJLWIiOLV IpQ\NpSH] JpS

2WWKRQ WHBNQMMNYYYW]i0O KDUDSyIRJy SD!
*YHJHN SRKDUDN P"DSDODFNRKHN JBIRAV
UDJDV]Wy UDJDV]WyV]DODJ V]tQHV ILOF'
NRQJHUYGRER] IDOpFHN JpJHFV J\XUPEL

0"V]DNL HWRUPSYIRJy ["UpV] PDUNHUHN
UHV]HO

0"YpV]HWL pV IRUPDWBDYMHPW § HRQ B ] | V]
SHQHQHL KDQJRN NRWWi]iVD KDQJNJ|]|N I
PHJV]yODOWDWiVD

+RJ\DQ IiEUI]ROKDWY D KDQJ"
/I XUQ VRXQG 21 3LQWHUHVW
6SLULWXDOLWIiIV 3LQWHUHVW
JUHTXHQF\ 3IDLQWLQJ 2XURERURYV
&G\PDWKBPWJIKXOOiPRN pV UH]JpWYL]VJiO



https://hu.pinterest.com/pin/393150242484199410/
https://hu.pinterest.com/pin/351912465440768/
http://www.clinkersound.com/frequency-painting/ouroboros-installation/?utm_content=buffer59be8&utm_medium=social&utm_source=pinterest.com&utm_campaign=buffer
https://hu.pinterest.com/pin/1759287346109426/
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/IDQGILOO KR BRBHF\FOHG 2UFKHVWUD
/IDQGILOO 2WPKRRBHF\FOHG 2UFKHVWUD|
/PWH]LN 3DUDJXD\EDQ HJ\ ROYHF QR B/
2UFKHVWUD RDNDWBXJBPpWE O NpV]tW
HIHNNHO |RSQDHEMON (J\ GRNXPHQWXPIL
POHWeNHW
/DQGILOO +DUPRQLF 21IEFREXP AQMMBOHU
7ZHDVHU Rl WKH XSFRPLQJ GREFXPHQWDU

ODWHPDWLND/HRROYIHS YRQDO]y
7JUWHN EHYH]HWpVH DGRWW KRVV]~ViJ I
NLV]iPtWiVD HIJ\HQHV pV IRUGtWRWW |V V]

(VIN|[]JWWROO Yi]JODWSDStU

9LGHYy
$ PLNURYLOIJ JHQpMH <RX7XEH

20iK eYD =HQpOM+-QN ILJLNiXO YDJ\ IL]JLN

. HSOHU DQG WKH OXVLF RI WKH 6SKHUHYV

6WUHHW DUWLVW SOD\LQJ +DOOHOXMDK |

/KH VWUDIRWWRRDNH D ZKLVWOH VWUD:

/ L QNN
'U 1DJ\ $QHWW +DQJV]HXYNOHRAVHPP
gVV]HIJ]pV

$ MyYVODWRN HO JHWHV NpUGpPpVHN PHJYL
FilROiIVD

&VRSRUWPXQND

(O NpV]tWpVL IHODGDWWRNWRSWBW]RNED Q
$] HJ\HV IHODGDWRN FVRSRUWRN V]HULQ
$ SURGXNWXP33RR&JIVHENPV]tWpVH NLVFVF

tVPUOHWHN

1DJ\REE VHEHVV pKOPQIFW IHLEHGP p Q\H ]

$ OHYHJ PHJUH]JHWpVH KDOOKDWY KDQJ
$ KDQJRN PDWHPDWLNDL V]DEiO\RNDW N|


https://www.youtube.com/watch?v=yYbORpgSmjg
https://www.youtube.com/watch?v=OyM-WaC0-Gg
https://www.youtube.com/watch?v=fXynrsrTKbI
https://www.youtube.com/watch?v=Sn9UtxpMZcA&t=1260s
https://www.youtube.com/watch?v=g0t0ZPIyv5g&t=3s
https://www.youtube.com/watch?v=7l_o-i5GnRo
https://www.youtube.com/watch?v=lAEXH9DAH98
https://www.youtube.com/watch?v=B0mK2zIWEyg
https://nuklearis.hu/sites/default/files/nukleon/Nukleon_3_1_56_Nagy.pdf
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PDWHP DIW]LLNED R O] DB B MP t W i V WHNEH K QU
P"YpPV]HW JHQH

PDWH P DIW]LLNED R O] DB B MP t Wi V WHPF K QOLNILL
W X G RP B@VR N ViBIDWM ]

+DQIJPMPMVIHQQ\H]pV
pY

| SHUF
SURMHNWWHUY

I
*Uyl $QGUIKHWWQHU2 [MWW QXHU 2/BVWMDy QipJ L D

=DMV ]HQQMHPpWiVL VHIpGOHW

$ IDMVIHQQ\H]pV pV D KXOOiIPMHOHQVpPJH

JHOHOHWYiODV]WiVRV IHODGDWRN

3K(7 V]ILPXOiIWRU

OiIUNXY 3pWHU =DMYpGHOHP KDOOIiV

AtVPUOHWL HVIN|]IN BDPNDPHHND @ PHRINVL
N p V HW KN

TDEOHW 3& RMNBRYQBHDPHIBQJWDQL DIONDIDL
WiEOD SURMHNWRU

7DQN|Q\EHN SpOGDWIUDN V]DNIRO\yLUD\

NULWLNXV JROQGROMMEGWWP"N|GpV pViNRF
P"V]DNL M i)W POARD GDHINRWYPXQND

$ WXGRPiQ\RV RHWVWHWUHVIN|]WiUiQDN E
NXWDWiVL SURMHNWHN |VV]Hi®OXMWN BN ppM
IHMOHV]WpVH D] HOYRQDWNR]WDWYy DEV
WDQXOiV pV FVRSRUWPXQND iOWDO YDO
NpV]VpJHN I$MOBRWWEWHPPDN|U KDQJWD!
PpO\HEE PHJpUWpPVH LVPHUHWE YtWpV

(KKH] YIiODV]RNDW NHUHV+QN D] DOIiEEL N
KDQJRN" OL D N*O|QEVpJ D KD Q JRNL®VUD k
PLW MHOHQWHQHN" +RJ\DQ WHKHW N AOi

$] IHOGROJR]iVUD V]iQW WpPiN
t=DMV]HQ@®MiJgWDORP
tA+DV]QRV pV KDV]JRQWDODQu KDQJRN
$+RJ\DQ YPGHNH]KHW+QN D ]DMV]HQQ\H]


https://www.karinthy.hu/home/grofandrea/zajszennyezes/index.html
https://www.karinthy.hu/home/grofandrea/zajszennyezes/index.html
https://www.karinthy.hu/home/grofandrea/zajszennyezes/Elnyelodes_visszaverodes.html
https://www.karinthy.hu/home/grofandrea/zajszennyezes/MCQ.html
https://phet.colorado.edu/sims/html/sound-waves/latest/sound-waves_all.html?locale=hu
https://www.fonor.hu/images/publication/MTBZ_3_Hallas.pdf

+$1* e6 )el<

$ J\DNRU +DQJRP®M pV ]DMV]HQQ\H]pV
HOQHYH] +DQJRN D PLQGHQQDSRNEDQ
A$ IDMMDO V]i] HVIWHQG P~OYBUWEHE .
EHWHJVpJHNNHO«u 5REHUW .RFK QpPHW
=DMiUWDORP =DMV]HQQ\H]pV

$ PHIJYDO°V&aWZzV PHQHWH

eUGHNO { OLO\HQ NpUGpVHNHW SUYEIiOXQN PHJYiOD
IHONHOW $0LO\HQ KDQJRNDW WXGV]HOR QR AN
HO JHWH' OHKHW D KDQJIRUUIV D] HO EEL HVHWH|
NpUGpVH QpO'N+O
$+RJ\DQ NHOHWNH]QHN D KDQJRN" +iW [
t$ QDJ\RQ HU V KDQJRN iOWDOIEDQ ]DYI
++RJ\DQ ANRPRXRDRIMIPNN D] iOODWRN
t0LpUW KDOORG D V]~Q\RJ V]iUQ\DLQDN
SLOODQJyYV]iUQ\DN FVDSGRViViW PpJ D
HJ\W]JHUUH OiWRG"
$9iOWR]DNKDOOiIVL WDUWRPiIQ\XQN D] pC

(O NpV]*C $ODSDQ\DJRN EHV]HUFPALIS HY]ttYN VEBDW W |
RV PRELOWHOHIRQ P"DQ\DJ SDODFNRN \
VItQHV ILOFWROO YRQDO]y ]VLQyU OXIL
DONDOPDJ]iVRN D WHOHS+OpV WpUNpSH

$ WpPD $ NJUQ\H]JHW*QNEHQ IHOOHOKBW]DpWIRY Oi
IHOGROJ PHJLVPHUpVH D] HPEHUUH pV D N|UQ\H]H
EHPXWDV PpUpVHNNHO W|UWpQ PHJILI\HOpVH IHO

$ EHPXWDWiVUD V]iQW WpPiN
++DQJRN D PLQGHQQDSRNEDQ
t=DM =DMV]HQQ\H]pV
tA+DV]QRV pV KDV]RQWDODQu KDQJRN

+RJ\DQ KR]KDWXQN OpWUH KDQJRNDW™

%HYH]JHW LVPpWOpPV UHQGV]HUH]pV
D30OHOLVPHUHG PLOVHQ HV]N|] KDQJV]HU
(J\ VILOIUG WHVW «W|JHWpVpYHO G|HDIVY|C
KHQJHUHV FV EH
'DER7DOHYV Rl *RDSDQ 2IILFLDO 9LGHR
<RX7XEH
&U\WWDO KDUS PHGLWDWLRQ <RX7XEH
'LVERYHU WKH $HROLDQ 'URQH JOXWHYV
6HOD 6( +DUPRQ\ +DQGSDQ ) +LMD] ¢
$FPH &XFNRR %LUG &DOO :KLVWOH <
%RQXV 'pPR -DWHUSKRQH <RX7XEH
%ROI| .DOLPEDV 7RHKNRQOWRHD RAWWRAWN L\
<RX7XEH

EOLN|]JEHQ EHV]pOV] KHO\H]G YYDWRVDQ
pUJHO KD D] XMMDLG NpW ROGDOW D Q\D


https://www.youtube.com/watch?v=X5dXm2iYxxI&ab_channel=Dabo
https://www.youtube.com/watch?v=X5dXm2iYxxI&ab_channel=Dabo
https://www.youtube.com/watch?v=6sC_xvHJUWA&list=RDQM-WftLCrwzdw&index=7&ab_channel=MarioGongmario
https://www.youtube.com/watch?v=05D-ymysXLA&ab_channel=miguelmedina
https://www.youtube.com/watch?v=jNO_p3T3FDQ&t=2s&ab_channel=SelaPercussion
https://www.youtube.com/watch?v=eWZIKvgSNmo&t=5s&ab_channel=Newitts.com
https://www.youtube.com/watch?v=FoVdwI0AHVI&ab_channel=L%27Instrumentariumdel%27Insolite
https://www.youtube.com/watch?v=bFqq2tyfg2Q&ab_channel=BolfKalimbas
https://www.youtube.com/watch?v=bFqq2tyfg2Q&ab_channel=BolfKalimbas
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F)HV]tWV NL HJ\ UXJDOPDV JVLQYUW YDJ\
PDMG SHQJHVG PHJ HPDBEGDH JX MMRG BW Q0
YHV]HO pV]JUH" +DOOKDWRG D NHOHWNH]

%HYH]HW NtVpUOHW

D$ AEHV]pO p OXIL
6]*NVpJHG OHV] HKKH] HJ\ IpOLJ IHOI~M'
OXQNDPYyGV]HU $ IpOLJ IHOI-MW OXIL Y
XMMDLGGDO ~J\ KRJ\' D OHYHJ QH iUD|
WXGG DODNtWDQL WHWV]pV VIHULQW D
IRNR]DWRVDQ HQJHGG NL D OXILEyO ~J)
IRO\DPDWRVDQ DODNtWRG V]pWQ\LWRG
OLKH] KDVRQOtWKDWy D OpJJ|PE AP"N|G
OHYHJ ODVVDQ YDJ\ QDJ\RQ J\RUVDQ il
ILILNDL PDJ\DUI]DWD D PHJILJ\HGB/MQ iNEH O
KDV]QRVtWDQL H]W D J\ADNRUODWEDQ"
$ KDHUMHGpPVH )LJ\HOG PHJ D] DOIEE]
IRJDOPD]] PHJ N[YHWNH]WHWpPVHNHW D
KDQJ pU]JpNHOpPVpYBIO(N D SIFAVRMD W ED Q
+DVRQOtWVG |[VV]H D ELROyYJLDyUIQ WD
KDQJV]iODN D OXILV Nt¥IpWOHWJIRHD IK DX

EA6y pV BRFANQIWKDWY KDQJu
$ NtVPpUOHWKH] V]*NVpJHG OHV] HJ\OQ vt
+UHV P"DQ\DJ SDODFNUD ILQRW VyUD
LQWHUQHWNDSFVRODWWDO UHQGHONH]
OXQNDPYyGV]HU $ P"DQ\DJ SDODFNRW Yi
FPUH D NXSDNMiWyO PDMG D NXSDNR)
UDMWD MyO D OXIL HJ\ GDUDEMiW KDV]
KiUW\iw LV $ OXILW HJ\ EHI WWHVWWPL
]JVLQyUUDO U|J]tWKHWHG D SDODFN AV]i
$] tJ\ HO NpV]tWHWW SDODFNRW D Q\LW
||Op PDMG FVDWODNR]WDVG D] RNRVWF
NLIHV]tWHWW UXJDOPDV KiUW\iUD V]yuUc
URFN]JHQpW DPLW YiOWR]y KDQJHU YHO
3¢& '&+1LIJKZD\ WR +HOO <RX7XEH
7KH 'RRAJWHDN 2Q 7KURXJK <RX7XEH
OLW ILJ\HOV] PHJ" OLKH] KDVRQOtWKDW"
yUiQ WDQXOWiO PiU UyOD" (POpNH]] pV

FOHQQ\LUH KDOORG MyO D KDQJRNDW™"

$] RNRVWHOHIRQRGRQ Q\LVG PHJ D 3K\\
DONDOPD]iVW $] DONDOPD]iV PHQ*MpE
RSFLYW PDMG XWX®MD P A RS BXMY

$ KDQJ IUHNYHQFLiIMiW OHJNLVHEE puUWw
ODVVDQ PLN|]JEHQ ILJ\HOV] DUUD KRJ\
KDOORG D KDQJRNDW LOOHWYH PHQQ\I
IUHNYHQFLD $ PpUpVW YpJHY]KWMRQO
IVVIH D NDSRWW HUHGPpPpQ\HN OLpUW @
KDOORWW IUHNYHQFLIN WDUWRPiIQ\D K
+RJ\DQ PDJ\DUIi]]iWRN D NDSRWW HUHGF
NIYHWNH]WHWpPpVHNHW WXGWRN PHJIRJCL


https://phet.colorado.edu/sims/html/sound-waves/latest/sound-waves_all.html?locale=hu
https://www.youtube.com/watch?v=MjAMHH3vysA&ab_channel=DeathGamingBlob
https://www.youtube.com/watch?v=gdnzBNMfZfo&ab_channel=TheDoors
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+D D IHQWL NtVPpUOHWHNHW KDQJV]HUHNI
PLO\HQ KDQJV]J]HUW KDV]QiOWDWRN YROQ

SZINTEK

NHRA Dragsters = = o - 155-160dB

Gunfire 145-155d8
Fireworks ' 145-150dB
Loudest Rock Concert e 135-145d8

Loudest Human Scream b 128dB

EVTHE 1505 AL DRAKE M LONDC 500 <
WM RERETON
Vuvuzela - —
Trumpet 115dB
-
Baby crying 110dB

Michelle Larcher de Brito . 109d8
{THE LOUCEST TENNS GRONTY)

Loudest Recorded Burp WRP 10708

iEUD

JHODGDW
PVItWVHWHN HKKH] HJ\ U|YLG EHPXWDW
EHPXWDWWRN D] RV]WiO\EDQ D WpPD Y]

JYHWNH]WHWpPVHN
1HP PL@GEHKDQLNDL KXOOiP DPL D 1O«
KDQJNpQW FVDN B]MNE]|WWLHN $ QDJ\R
YDJ\ D QDJ\RQ PDJDV IUHNYHQFLiM~ XC
PHJ D] HPEHU
$ 1O KDQJIJpU]JpNHOPpPVL pUJpNHQ\VpJH QF
HVHWpPEHQ pV H] pOHWNRUI«JJ LV i E

Hallascsokkenés az életkor fliggvényében

Frekvencia (Hz)

(dB)

d 8 8 &8 8 8 3 o

mmmmmm
Eletkor (évek)

iEUD

+DQIJNHPWQ@NNHVVpPpIJHN D QDJ\YLOIJEYO

iEUCLQJLQJ 5LQJLQJ 7UHH %XUQOH
7KH 6LQJLQJ 5LQJLQJ 7UHH %XUQOH\ /DQFD



https://www.youtube.com/watch?v=Ve6PTrlLGOU&ab_channel=VideoFirst
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IEUELQJLQJ &KULVWPDV 7UHH LQ =XL
7KH 6LQJLOQJ &KULVWPDV 7UHH =XULFK
7KH 6LQJLOQJ &KULVWPDV 7UHH LQ =XUL

IEULHROXV $FRXVWLF :LQG 3DYLOLR
$HROXV DW 7KH §#EXVOWIBRMBEVVBDYLOLRQ <t

OLPUW N+O|QOHJHVHN D IHQWL SpOGiN" /i
VIHUNH]JHWHNHW pStWPpQ\HNHW YDJ\ KD

$ONDOPRIEJLIROyJLD DQDWyYPLD
$] DJ\ D NpW 1+O0 iOWDO pU]pNHOW KDQJRI

KDV]QiOMD IHO D KR]]i pUNH] KDQJ LUIQ\
PHJKDWIiUR]iViUD

Hallas

Hallds W

Az emberi hallds dinamikatartomanya:

HALLASKUSZOB FAIDALOMKUSZOB
Py= 1012 W P = 10°W
Lyy=0dB | 20d8
Po=210° Pa “3 Ponae = 210 Pa
L,=0dB L 120 dB

Az emberi hallas frekvenciatartomanya:

infrahangok -~ 20Hz | = [ 20000Hz }-~ ultrahangok

LM e

iEUD iEUD

$]RUYRVWXGRBPMOBEN@KDQJRYV NpSDONRW
YLVV]DYHU GpVpQHN MHOHQVpJpQ DODSV
OHKHW OiWKDWyYi WHQQL D NpV]*OpNKH]


https://www.youtube.com/watch?v=5MdPAifle5U&t=2s&ab_channel=NewInZurich
https://www.youtube.com/watch?v=lp6Lx4iwOFA&ab_channel=NewInZurich
https://www.youtube.com/watch?v=__YdjypIZ_o&ab_channel=keffers007
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iEUD iEUD

JHODGDW
.LVFVRSRUWRNEDQ EHV]pOMpPWHN PHJ C
OHKHW VpJHNHW pV NEBLDRWS bIM/]HIQ W | FLY

$NXV]WLND JHQH
$ QDJ\PpUHW" HO DGYWHUPHN IDOIQ D K
YLVV]DYHU GKHW pV RO DpQVK B Q DNWHH U
KDOOKDWY DPLNRU D] HUHGHWL KDQJ
MHOHQVpJ D UHYHUEHUiIFLY D] DNXV]WI
KDQJ OpWUHKR]IVD XWiQ $KKR] KRJ\ F
Qp] WHUHNHW VSHFDPOLVDVWHRBWNIWRi 8
EIUVRQ\DQ\DJJDO ERUtWMiN DPHO\ HOC

$ DM

$ IDMW D KDQJIRUUiIVRN QHP SHULRGLNX)
UH]JpVHNQHN D IUHNYHQFLiIiMD iOODQGYD
PHIJKDWIiIUR]JRWW PDJDVVIJXN $ KDQJRV ]
HOWDNDUQL D I*OHLQNHW MOS I II||®E&UWHHG
HLGEAD

+DOORWWIO PiU LO\HW" )HOLVPHUHG D KI
OXVLF IRU HDUWKTXDNHV HIFHUSW
)YXUKDRIMRMNUUMURSHDQ 6SDFEH $JHQF\ >6
/KH VEDU\ VRXQG RI (DUWK:V PDIJQHWLF
/KH VRXQG RI WKH ZLQG IURP VSDFH 61

J)LJI\HOWpO PiU HUUH" +RJ\DQ PDJ\DUI]RG"
$ YLOIJ OHIJKDQJRVDEE i0OGEaWDKD QRN E
NpSHV NLERFViIWDQL



https://videa.hu/videok/origo-tudomany/tudomany-technika/a-japan-foldrenges-hangja-U9J8BLYPnjWfo7U5
https://videa.hu/videok/origo-tudomany/tudomany-technika/a-japan-foldrenges-hangja-U9J8BLYPnjWfo7U5
https://soundcloud.com/computerchemist/computerchemist-music-for-earthquakes-1
https://soundcloud.com/esa
https://soundcloud.com/esa/the-scary-sound-of-earths-magnetic-field?utm_source=player.hu&utm_campaign=wtshare&utm_medium=widget&utm_content=https%253A%252F%252Fsoundcloud.com%252Fesa%252Fthe-scary-sound-of-earths-magnetic-field
https://soundcloud.com/esa/the-sound-of-the-wind-from-space
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$ KDQJV]tQ DNiIUFVDN D] XMMOHQ\RPDW
MHOOHP] MH (]W V]iPRV RO\DQ EL]WRQ\
KDQJV]tQW AKDQJOHQ\RPDWNpQWH DON
YDQ HJ\ KDQJEDQ JD]GDJDEE D KDQJVS
(OpJ KDOODQL HJ\ KDQJRW DKKR] KRJ\
OpWUH

SRFNNRQFHUW N|]JEHQ D K DGY8 ROVMN.D MW
KDQJRN IiMGDOPDW RNR]KDWQDN $ [iMt
DPHO\QpO IiIMGDORPpUJHW MHOHQWNH]L

G% IHOHWWL KDQJRVViJ KDOOiVNiUR"

iEUD

=DMiUWDORP

$ ]DM NiURVtWy KDWiVD [+JJ D] HU VVpJg
LG WDUWDPiWyO D] LG EHOL HORV]OiVi
D] HJ\pQL KDOOiVpU]pNHQ\VpJW O VWE
$ ]JDMV]HQQ\H]pV NiURV KDWiVDL D KDO
HJHN KDWiViuUD D] DJ\UD pV D] LGHJUHC
KDWiVRN KDOPR]iVD D]JRNQDN DNLN WI
NJUQ\HJHWEHQ pOQHN D]JRNQDN Q|YHNM
NiURVRGiIViQDN YHV]pO\H

Vimpulziv zajok (L, > 125 dB)

* nagyenergidju / e

* impulziv za] - #_

* kvazi-impulzusos zaj }’ p\*‘uﬁp
L t it " -1 f e

impakt zaj

iEUD iEUD

3pOGiN LO\HQ KDWiVRNUDM M [L@WD K WRW
2 G% HQ\KH ]JDYDURN |VV]SRQWRVt
IRNR]JRWW [iUDGWViJpU]pV
2 G% HQ\KH YHJHWDWtY ][DYDURN )
D] DQ\DJFVHUH VWE
G% IHOHWW pV]OHOKHW D KDOOiVL
iOPDWODQViJ D 1+0]~JiV D] DODFVRQ
KDOOKDWYN QpKD PiU D PDJDVDEE IU
2 GHFLEHO HVHWpPQ PDUDGDQGY K



e I

|'||'||
]

7HUYH]p\
NXWDWiV

JHOIHGH]
NpUGpVH
NXWDWiV

% HPXWD\
DQ\DJRN
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2UYRVL PHJILJI\HOpVHN LIJD]JROWIiN KRJ)\
NiURVRGiVRN FVDN KRVV]~ LG XWiQ pV]
OHKHW PHJIiOODStWDQL D] |[VV]HI«JJpVW
RNR]JWD PDUDGDQGY KDOOiIVURPQWR®@BE
PHJHO ]pV

A zaj az atlagos emberi szervezetre
gyakorolt hatasai 175 dB felett
alal

65 dB felett
30dBfelett ooy problimak
pszichés hatésok

iEUD

JHODGDWV FVRSRUWRNEDQ
7PUNPSH]]pWHN IHO D YWHYMR\NRWHWH N
WpPpUNPSHQ MHO|OMpWHN EH D OHJ]DMR\
NHUsOHWHNHW KHO\HNHW .HUHVVpWHN
KDQJIRUUIVRNDW $] HUHGPpPQ\HLWHNH\
SODW YDJ\ EHPXWDWy IRUPIMIiEDQ

+RJ\DQ WXGWRN |DMV]LQWHW PpUQL DK
3pOGiXO KDV]QiOKDWMiWRN H]JHNHW D]
DONDOPD]iVRNDW
D3K\VLFV 7RROER[ 6HQVRU 6XLWH
E6RXQG OHIVMIWILQWPpPU $QGURLG pV
F HFLEHO?OHMWWXYUH WKH VRXQG DURX(

JHODGDW
JLI\HOG PHJ KRJ\ D NJUQ\H]JHWL ]DMiUW
ODNYKHO\HG N|UQ\pNpQ pO iOODWRNUD
PXWDVG EH D WiUVDLGQDN

'LILWIiOLV PpUpVDMWYGE\D\WUPHN KDWiUR]iVil
$]DM FV|NNHQWpPVpPQHN PYyGV]HUHL
$KDQJV]LIJHWHOpPY OHKHW VpJHL PHJROGC

+RJ\DQ NHOHWNH]LN D KDQJUREEDQiV" (J
IRO\DPDWRVDQ NtVpUL D UHS«O W"

$ UHS*O JpS SLOYWiMD KDOOMD D KDQJUF
+RJ\DQ KDOOKDWRG D GHQHYpU YDJ\ D G

3RVIWHU NpEDIMW I MVIHQQ\H]pV
HUHVVHWHN HJ\ [WOHWHV ILJ\HOHPIHC
OpUHW $ YDUXGRPIQ\RV SRV]WHU WtSX

gWOHWHN D SRV]WHUKH]
$6DMiIW NpV]tWpV" IpQ\NpSHN YLGHyYN L
$+RJ\DQ FV|NNHQWKHW D ]DMiUWDORP
NJUQ\HJHW+QNEHQ D WHUPpPV]HWEHQ V\
++RJ\DQ EHIRO\IVROMiN D [DMRN D SLKH
$OLO\HQ VYPQHBSH)|YpQ\]JHWQHN D ]DMiUV
t15RFNNRQFHUW pV ]DMiUWDORP VWE
$$ ]DM HJIpV]VpJINiURVtWY KDWiVDL
$OHQQ\LUH JDMRV D YiURV WHOHS+-OpV
ODNYQHJ\HGHGU O


https://play.google.com/store/apps/details?id=com.chrystianvieyra.physicstoolboxsuite&hl=hu&pli=1
https://letoltokozpont.hu/letoltes_mobil_reszletes.php?a=786&k=5
https://itunes.apple.com/us/app/decibel-meter-measure-the-sound-around-you-with-ease/id648142711?mt=8

A

&)

(UHGPpPpQ'

7HUPpPV]FH
WXGRPiQ

)JOGUDM]

)*JJHOPpPN

+$1* e6 )el<

3UHJHQWIiFIEHRBRQYDPWY SRV]JWHU YDJ\ YLGHI
RV]WIiO\EDQ DPHO\EHQ D ]DMV]HQQ\H]pV
PDJ\DUi]]iN PHJ D GLiNRN

3') YDIJ\ :RIRWPIWXPEDQ |VV]HIiOOtWRWAYLV
&DQYWIDJ\ YISGHHYHQWIFLYN SODNiIWRN

7DQWzUJ\L NDSFVRODWRN

JLILREFKDQLNDL KXOOiPRN KDQJ I|OGUF
KXOOiPIRUUIVRN D ]JDMV]HQQ\H]pV FV|NN
XWDW|QiQPy NtVPUOHWH]pVHQ NHUHV]W-
+DQJRN NHOWpVH KDQJV]tQ KDQJPDJDV)
KDOOiVpU]pNHQ\VpJ .tVpUOHWL EHPXWDV
pV IDMV]HQQ\H]pV IHOLVPHUpPVH =DMV]HC
PLOGHQQDSRNEDQ
%LROyJLD D KDOOiV pOHWWDQD KDQJRN
NRPPXQLNIiOQDN D] iOODWRN"

)JOGUHQJpVHN NHOHWNH]pVH pV D] D]W N
+DQJRN D] XQLYHU]XPEDQ D QDSWHYpNH
7pUNKCEDNYKHO\+QN JDMIRUUIVDL I|OGUHQ

(OPpOHWL KiWWpU pV YLGHYN J\"MWHPpQ
*UHDWHVW &ODVVLF 5REN 6RQJV 21 $00 7
<RX7XEH

$ MDSiQ I|/OGUHQJpV KDQJMD 9LGHD
/JHDUQLQJ 5HVRXUFHV 1%$6$%

SH]JpVHN

eUGHNHVVpPpJHN

7KH 6LQJLQJ 5LQJLQJ 7UHH %XUQOH\ /D
'LVFRYHU WKH $HROLDQ 'URQH )OXWHV D
$HROXV DW 7KH yEXMWIBFRMAEWDYLOLRQ
OXVLEF IRU HDUWKTXDNHV HIFHUSW

0"YpV]HW
1RLVH 3ROOXWI\VRRS'UBZVEBJ3ROARWY R G RU
3RVWHU <RX7XEH

NeO|QOHJHV KDQJV]HU HJ\HGL YDUIi]VO

7HOHIRQRY DONDOPD]iVRN D PpUpVKH]

6RXQG OHWHU
'HFLEHO OHWHU

.pSHN IRUUIVD

0iUNXV OLNOYV =DMYpPpGHOHP 5H]JpVWDQ
6LOJLQJ &KULVWPDV 7UHH =XULFK DW :H!
$HROXV $FRXVWLF :LQG 3DYLOLRQ :LNLS
0iUNXV OLNOYV =DM pV UH]JpVYpPGHOHP

' 8BOWUDKDQJ 'LDJQRV]JWLNDL &HQWUXP
$UDQ\NOLQLND

12$$ 3KRWR VDEWFD U\

3L[QLR

$ ]DM KDWiVD D] HIpV]VpJUH



https://www.youtube.com/watch?v=3TZcA68r9-U&t=10s
https://www.youtube.com/watch?v=3TZcA68r9-U&t=10s
https://videa.hu/videok/origo-tudomany/tudomany-technika/a-japan-foldrenges-hangja-U9J8BLYPnjWfo7U5
https://www.nasa.gov/audience/foreducators/index.html
https://fizipedia.bme.hu/index.php/Rezg%C3%A9sek
https://www.youtube.com/watch?v=Ve6PTrlLGOU&ab_channel=VideoFirst
https://www.youtube.com/watch?v=05D-ymysXLA&ab_channel=miguelmedina
https://www.youtube.com/watch?v=__YdjypIZ_o&ab_channel=keffers007
https://soundcloud.com/computerchemist/computerchemist-music-for-earthquakes-1?utm_source=clipboard&utm_medium=text&utm_campaign=social_sharing
https://www.youtube.com/watch?v=u8KQm5PKHA4&ab_channel=LishaArtClass
https://www.youtube.com/watch?v=u8KQm5PKHA4&ab_channel=LishaArtClass
https://puretonemusic.hu/kulonleges-hangszerek/
https://play.google.com/store/apps/details?id=com.gamebasic.decibel&hl=hu
https://www.fonor.hu/images/publication/FMV_2_Alapfogalmak.pdf
https://newinzurich.com/2024/11/singing-christmas-tree-zurich-at-werdmuhleplatz)/
https://en.wikipedia.org/wiki/Aeolus_Acoustic_Wind_Pavilion
https://www.fonor.hu/images/publication/FMV_1_%20Hallas.pdf
https://sono4d.hu/samsung-v8-2d-3d-4d-5d-ultrahang-keszulek/
https://aranyklinika.hu/wp-content/uploads/2015/04/ultrahang.png
https://www.flickr.com/people/51647007@N08
https://www.flickr.com/photos/noaaphotolib/5077885937/
https://pixnio.com/hu/media/zenesz-dal-rock-koncert-koncert-zene
https://www.webbeteg.hu/cikkek/ful-orr-gegeszet/19927/zaj-hatas-emberi-szervezet-stressz-alvaszavar
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PDWHP DIW]LLNED R O] DB B MP t W i V WHNEH K QU
P"YpPV]HW JHQH

PDWH P DIW]LLNED R O] DB B MP t Wi V WHPF K QOLNILL
W X G RP B@VR N ViBIDWM ]

+tDQJDVMDMV]IHQQ\H]pV
pY

| SHUF
SURMHNWWHUY

I
*Uyl $QGUIKHWWQHU2 [MWW QXHU 2/BVWMDy QipJ L D

=DMV ]HQQMHPpWiVL VHIpGOHW

$ IDMVIHQQ\H]pV pV D KXOOiIPMHOHQVpPJH

JHOHOHWYiODVIWYyV IHODGDWRN

-XKiV] $QGODVWQIiGL? 3IpMAHU BWIFQ@I¥D $ IL]L

WDQtWiVD NJ|]pSBXGNDREH¥EWQ ,,

3K(7 V]ILPXOiIWRU

OiIUNXY 3pWHU =DMYpGHOHP KDOOIiV

AVPUOHWL HVIN|]|N HJ\W]HU" DQ\DJRN D
NpV]tWKHW N

7DEOHW 3& RNRVWHOHIRQ N«O|QE[Q WHQ
WIiECSURMHNWRU

7DQON|Q\¥HN SpOGDWiUDN V]DNIRO\yLUD\

NULWLNXV JROQGROHHEGWIWP"N|[GpV pVINRF
P"VIDNL MW DPOMHRD GDHINRWYP X QND

$ WXGRPIQ\RV RHWINVWHUPBV]IN|]WiUiQDN E
NXWDWiVL SURMHNWHN |VV]HiOOtWiVD pV
IHMOHV]WpVH D] HOYRQDWNR]JWDWYy DEV
WDQXOiV pV FVRSRUW P XXQNDW B YWD Gp WLD N
NpV]VpJHN I$SMOBRWWEWHPPDN|U KDQJWD!
PpO\HEE PHJpUWpVH LVPHUHWE YtWpV

(KKH] YIiODV]RNDW NHUHV+QN D] DOIEEL N
OL D N*O|QEVpJ D KDQJRN pW D QDUWD K P|QW k
MHOHQWHQHN" A/iWKDWyYYiu WHKHW N D

$] IHOGROJR]iVUD V]iQW WpPiN
t=DMV]HQQ\H]pV ]DMiUWDORP
t=DM pV WiNVBEBRABPWD
$+RJ\DQ YPGHNH]KHW+<QN D ]DMV]HQQ\H]


https://www.karinthy.hu/home/grofandrea/zajszennyezes/index.html
https://www.karinthy.hu/home/grofandrea/zajszennyezes/index.html
https://www.karinthy.hu/home/grofandrea/zajszennyezes/Elnyelodes_visszaverodes.html
https://www.karinthy.hu/home/grofandrea/zajszennyezes/MCQ.html
https://fiztan.phd.elte.hu/files/kiadvanyok/Fizika_tanitasa_II.pdf
https://fiztan.phd.elte.hu/files/kiadvanyok/Fizika_tanitasa_II.pdf
https://phet.colorado.edu/sims/html/sound-waves/latest/sound-waves_all.html?locale=hu
https://www.fonor.hu/images/publication/MTBZ_3_Hallas.pdf
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=DM pV |[DMV]HQQ\H]pV
A$ IDMMDO V]i] HV]WHQG P~OYD W|EE .
EHWHJVpJBREHOWIL.RFK QpPHW EDNWHUL
=DMiUWDORP =DMV]HQQ\H]pV
=DMiUWDORP pV D WiUVDGDOPL IHMO G

$ PHIJYDO°V&aWZzV PHQHWH

OLOVHQ NpUGPVHNHW SUYEIiOXQN PHJYiOD
+ OLO\HQ KDQJRNDW WXGV] DJRQRVtWDC
OHKHW D KDQJIRUUiV D] HO EEL HVHWH|
QpO'N+O
+ +RJ\DQ NHOHWNH]QHN D KDQJRN" +iW
$ $ QDJ\RQ HU V KDQJRN iOWDOIEDQ ]DY
+ +RJ\DQ ANRPP XQIONODQDN D] iOODWRN
+ 9iOWHRPLKDOOiVL WDUWRPiIQ\XQN D] pC

$ODSDQ\DJRN EHV]HU]pVH ERW BREHDIKHI
P"DQ\DJ SDODBNRMNV]MIOY]tQHV ILOFWRO!
IpPK~U KDQJV]yUy WHOHIRQRY DONDOPL

$ NJUQ\H]JHW*QNEHQ IHOOHOKpW]DpWI R Y i
PHJLVPHUpVH D] HPEHUUH pV D N|UQ\H]H
PpUpPpVHNNHO W|UWpPQ PHJILJI\HOpVH IHO

$ EHPXWDWiVUD V]iQW WpPiN
+ =DM =DMV]HQQ\H]pV
+ A+DV]QRV pV KDV]JRQWDODQuU KDQJRN

+RJ\DQ KR]KDWXQN OpWUH KDQJRNDW"

%HYH]HWPpWOpPV UHQGV]HUH]pV

D30O)HOLVPHUHG PLO\HQ HV]N|] KDQJV]HU
(J\ V]ILOIUG WHVW «W|JHWpVpYHO G|U]JV
KHQJHUHV FV EH
'DER7DOHYV Rl *RDSDQ 2IILFLDO 9LGHR
<RX7XEH
&U\WVWDO KDUS PHGLWDWLRQ <RX7XEH
'LVFRYHU WKH $HROLDQ 'URQH JOXWHYV
6HOD 6( +DUPRQ\ +DQGSDQ ) +LMD] €
$FPH &XFNRR AW KD @RX 7 XEH
%RQXV 'pPR :DWHUSKRQH <RX7XEH
%RO| .DOLPEDV 7RHKNDOWRHD RAWWRAW L\
<RX7XEH

$ KDQJ WHUWNHH®W/ RHJ DRDPIEEINDW V]L
IRJDOPD]] PHJ N|[YHWNH]WHWpPVHNHW D
KDQJ pU]pNHOpPVpYHR(NNSERRDDAVMRED Q

E A+RPRN pV BRFAQHQKRPWY KDQJu
$ NtVPUOHWKH] V]*NVpJHG OHV] HJ\OQ it
‘UHV P"DQ\DJ SDODFNUD ILQRP V]HPF


https://www.youtube.com/watch?v=X5dXm2iYxxI&ab_channel=Dabo
https://www.youtube.com/watch?v=X5dXm2iYxxI&ab_channel=Dabo
https://www.youtube.com/watch?v=6sC_xvHJUWA&list=RDQM-WftLCrwzdw&index=7&ab_channel=MarioGongmario
https://www.youtube.com/watch?v=05D-ymysXLA&ab_channel=miguelmedina
https://www.youtube.com/watch?v=jNO_p3T3FDQ&t=2s&ab_channel=SelaPercussion
https://www.youtube.com/watch?v=eWZIKvgSNmo&t=5s&ab_channel=Newitts.com
https://www.youtube.com/watch?v=FoVdwI0AHVI&ab_channel=L%27Instrumentariumdel%27Insolite
https://www.youtube.com/watch?v=bFqq2tyfg2Q&ab_channel=BolfKalimbas
https://www.youtube.com/watch?v=bFqq2tyfg2Q&ab_channel=BolfKalimbas
https://phet.colorado.edu/sims/html/sound-waves/latest/sound-waves_all.html?locale=hu
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ROOyUD %0 XHYWRIRWXHWNDSFVRODWWD
NLVHEE KDQJV]yUyUD
OXQNDPYGV]HU $ P"DQ\DJ SDODFNRW Yi
FPUH D NXSDNMiWyO PDMG D NXSDNR)
UDMWD MyO D OXIL HJ\ GDUDEMiW KDV]
KiUW\IiW LV $ OXILW HJ\ EHI WWHYWKPL
]JVLQyUUDO U|JJtWKHWHG D SDODFN AV]i
$] tJV HONpV]tWHWW SDODFNRW D Q\LWF
PDMG FVDWODNR]JWDVG D] RNRVWHOHIR
UXJDOPDV KiUW\iUD V]yUG Ui D ILQRP V'
DPLW YiOWR]y KDQJHU YHO MiWV]RO OH
$ NtVPpUOHWHW HOYpJH]KHWHG ~J\ LV K
OXILW NLIHV]JtWHV] HJV NpSNHUHWUH F
V]yUV] $ KDQJV]yUyW D UXJDOPDV KiUW
EHNDSFVRORG D JHQpW
3C& '@ +LIJKZD\ WR +HOO <RX7XEH
7KH 'RRAMVHDN 20 7KURXJK <RX7XEH

F OHQQ\LUH KDOORG MyO D KDQJRNDW"
$] RNRVWHOHIRQRGRQ Q\LVG PHJ D 3K\\
DONDOPD]iVW $] DONDOPD]iV PHQ*MpE
RSFLYyW PDMG XWX®D P A &S DX
$ KDQJ IUHNYHQFLiMiW OHIJNLVHEE pUW
ODVVDQ PLN|JEHQ ILJ\HOV] DUUD KRJ\
KDOORG D KDQJRNDW LOOHWYH PHQOQ\I
IUHNYHQFLD $ PpUpVW YpJHY]KWMRGHD
IVV]H D NDSRWW HUHGPpPQ\HN OLpUW ®
KDOORWW IUHNYHQFLiIN WDUWRPiIQ\D K
+RJ\DQ PDJ\DUIi]]iWRN D NDSRWW HUHGF
NJIYHWNH]WHWpPVHNHW WXGWRN PHJIRJL

SZINTEK 155-160dB

decibel 145-155dB

skala

' 145-150dB

Madauiy 13514508
W
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115dB

‘‘‘‘‘‘‘‘‘
o

110dB

10948
WRP 10708

iEUD iEUD

JHODGDW
PVItWVHWHN HKKH] HJ\ U|YLG EHPXWDW
EHPXWDWWRN D] RV]WIiO\EDQ D WpPD Yy

JYHWNHJWHWpPVHN
1HP PLQGHQ PHFKDQLNDL KXOOiP DPL |
KDQJNpQW FVDN B]ME]|WWLHN $ QDJ\R
YDJ\ D QDJ\RQ PDJDV I[UHNYHQFLiM~ XC
PHJ D] HPEHU


https://www.youtube.com/watch?v=MjAMHH3vysA&ab_channel=DeathGamingBlob
https://www.youtube.com/watch?v=gdnzBNMfZfo&ab_channel=TheDoors
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$ 1O KDQJpU]pNHOpPVL pU]JpNHQ\VpJH QF
HVHWpPEHQ pV H) pOHWNRUI«JJ LV i E

Halldscsokkenés az életkor fliggvényében

Frekvencia (Hz)

(dB)
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wwwwww
Eletkor (évek)
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+DQIJNHOWANMNNHVVpPJIJHN D QDJ\YLOIJEYO
p y

iIEULLQJLQJ 5LQJLQJ 7UHH %XUQOH
7KH 6LQJLQJ 5LQJLQJ 7UHH %XUQOH\ /DQFD

IEULHROXV $FRXVWLF :LQG 3DYLOLR
$HROXV DW 7KH$FEXHWEBBRMBEVBDYLOLRQ <F

JHODGDW
.LVFVRSRUWRNEDQ EHV]pOMpPWHN PHJ C
DONDOPD]iVL OHKHW VpJHL\E LpD/ 1S p\H]JtRC
HJHNU O RUYRVL WHFKQLNDL VWE DO!

$ ]DM
$ IDMAUD @JIRUUIVRN QHP SHULRGLNXV UH]
UH]JpVHNQHN D IUHNYHQFLiMD iOODQGYD
PHIJKDWiUR]JRWW PDJDVViJXN $ KDQJRV ]
HOWDNDUQLSD IBOH2®@ W H@E gWD IS DM J M5 U H (¢
HLG@AD

+DOORWWIO PiU LO\HW" )HOLVPHUHG D KI
3pOGiXO )HOLVPHUHG PL KRJWD OpWUH
OXVLF IRU HDUWKTXDNHYV H[FHUSW



https://www.youtube.com/watch?v=Ve6PTrlLGOU&ab_channel=VideoFirst
https://www.youtube.com/watch?v=__YdjypIZ_o&ab_channel=keffers007
https://videa.hu/videok/origo-tudomany/tudomany-technika/a-japan-foldrenges-hangja-U9J8BLYPnjWfo7U5
https://videa.hu/videok/origo-tudomany/tudomany-technika/a-japan-foldrenges-hangja-U9J8BLYPnjWfo7U5
https://soundcloud.com/computerchemist/computerchemist-music-for-earthquakes-1

+$1* e6 )el<

)XUFVD KRQURW RSHDQ 6SDFH $JHQF\ >6
7KH VFDU\ VRXQG Rl (DUWK-V PDJQHWLF
7KH VRXQG Rl WKH ZLQG IURP VSDFH 6l

SREFNNRQFHUW N|]JEHQ D K DGY8 ROVUMND NEDW U
KDQJRN IiMGDOPDW RNR]JKDWQDN $ IiMGI
IiIMGDORPpPUJHW MHOHQWNH]LN D |+ GEH M
KDQJRVViJ KDOOiIVNIURVRGiIVW RNR]KDW

iEUD

=DMiUWDORP

$ ]DM NiURVtWy KDWiVD [+JJ D] HU VVpJq
LG WDUWDPiWyO D] LG EH®@HP®OR\J®iV i
D] HJ\pQL KDOOiVpU]pNHQ\VpJW O VWE

JYHWNH]PpQ\ D KDOOyYV]HUY J\HQJ*OpV
DJ\UD pV D] LGHJUHQGV]HUUH J\DNRURC
DJRNQDN DNLN WDUWyYVDQ ]DMV]HQQ\H
Q|YHNV]LN D] LQIDUNWXV pV D] LGHHUH

1 impulziv zajok (L, > 125 dB)

* nagyenergiji / e

= impulziv zaj Qy [ #,

* kvazi-impulzusos zaj r' F\ﬂ*‘ It fre—
* impulzusos zajok .5 tek id6tartan L) |4
* abel kirosodasa

impakt zaj
) zajhat

iEUD iEUD

JHODGDW
.HUHVVHWHN LQIRUPIFLYNDW DUUyYO KR
KDQJRN PLO\HQ KDWiVVDO YDQQDN D] H

2UYRVL PHJILJ\HOpVHN LJD]JROWIiN KRJ\ I
NiURVRGiIVRN FVDN KRVV]~ LG XWiQ pV]O
PHJiOODStWDQL D] |[VV]HisJJpVW D ]DM pV
PDUDGDQGY KDOOiIVURPOIV QMR \VDyE Et\U KK

A zaj az atlagos emberi szervezetre
gyakorolt hatasai

175 dB felett
haldl

iEUD


https://soundcloud.com/esa
https://soundcloud.com/esa/the-scary-sound-of-earths-magnetic-field?utm_source=player.hu&utm_campaign=wtshare&utm_medium=widget&utm_content=https%253A%252F%252Fsoundcloud.com%252Fesa%252Fthe-scary-sound-of-earths-magnetic-field
https://soundcloud.com/esa/the-sound-of-the-wind-from-space
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=DMiUWDOSRPL IHMO GpV HPEHUL WiUVD

$ N|]JOHNHGpVL IRUUDYRN E WD ORDNY N WQH N
V]iUPD]y OHJQDJ\REE |[DMV]HQQ\H]pV D JD
NDSFVROYGLN HCHOVRWHIYE QPBHQWDC QRL

b diiid 444 HeidEEE £ REAAE A4

iEUD iEUD

gVV]HKDVRQOtWy WDQXOPiQ\ N+O|QE|] P
RUV]iIJRN
OLOVHQ N|YHWNH]WHWpPVHNHW WXGWRN
WiUVDGDOPL JD]GD¥]}DIMWBMKHROWWIJRN
=DMV]HQQ\H]pV 5RPIiQLIEDQ pV $XV]WUL

iEUD iEUD

.LHJpV]tW PDJ\DUi]DW D JUDILNRQRN pl
]JDMWHUKHOpPVW NpW DGDWV]ROJiIOWDW|
D] HJ\LN D] HIJp@]WJDERY® YRQDWNR]y Pp
QDS SDVWLV]DNDL ]JDMPXWDWy DPHO\ D
PiVLN SHGLJ D] pMV]DNDL LG V]DNUD YR
PMV]DNDL ]DMPXWDWy DPHO\ D] DOYiV
LUIQ\HOYHN

AXLHW DUHD¥7K® (XQWRSIRQPHQW XQDIIH


https://www.eea.europa.eu/en/analysis/publications/environmental-noise-in-europe
https://www.eea.europa.eu/en/analysis/publications/environmental-noise-in-europe
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Zaj okazta hallascsokkenés audiogramja Zaj hatasa a vegetativ idegrendszerre
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)HODGDWV FVRSRUWRNEDQ
7PUNPSH]]pWHN IHO D YWHYMR\NRWHWH\N
WpUNKSIQOMpWHN EH D OHJ]JDMRVDEE p
NHUsOHWHNHW KHO\HNHW .HUHVVpWHN
KDQJIRUUiIVRNDW $] HUHGPpPQ\HLWHNH\
SODNiW YDJ\ EHPXWDWy IRUPIMIiEDQ

+RJ\DQ WXGWRN |DMV]LQWHW PpUQL DK
3pOGiXO KDV]QiOKDWMiWRN H]JHNHW D]
DONDOPD]iVRNDW
D3K\VLFV 7ZRROER[ 6HQVRU 6XLWH
E6RXQG OHWMWILQWPpPU $QGURLG pV
F HFLEHO?OHMWWXUH WKH VRXQG DURX!(

=DMWHUKHOpPVW RNR]y IRUUIVRN UHS+O )
VIpOWXUELQiIN pStWNH]pVHN QHKp]IpSHI
IpPPPHJPXQNiOiV V]DEDGWpUL KDQJYHUV#
KDW LV 1RLVH 3ROOXWLRQ" _ 6RXUFHV R



https://play.google.com/store/apps/details?id=com.chrystianvieyra.physicstoolboxsuite&hl=hu
https://letoltokozpont.hu/letoltes_mobil_reszletes.php?a=786&k=5
https://itunes.apple.com/us/app/decibel-meter-measure-the-sound-around-you-with-ease/id648142711?mt=8
https://www.youtube.com/watch?v=9k333BNk8Uc&ab_channel=Let%27stute
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Noise Pollution

iEUD

(XUySDL IHOPpUDPYLDEBDSMIQND® QRLYH LC
PpUpVHN UiPXWDWQDN KRJ\ D N|]-WL NJ]
]JDMWHUKHOpVW
$(XUySD ODNRVVIiWiQDISL VAR WHQW" 1D
2H] DOYiVIDYDURNDW YiOW NL
$(XUySD ODNRV VilWi@N iWODJRV ]DMWHL
NLPXWDWKDWy NiURVRGiVVDO MiU
$(XUySD ODNRVViWiQ®¥ IHOHWWL ]DMWH
PHIJKDODGMD D] HJpV]VpJ+J\L KDWiUpUW

$ IDMV]HQQ\H]pV FVINNHQWpPVPQHN OHKH'
}IDMNHOW IRUUiVRN PHJV]*QWHWpVH
tD ]DM FV|NNHQWpVH PiU D ]DMIRUUIV N
1D PXQNDKHO\HN KDQJV]LIJHWHOpVH
$VSHFLIiOLV YpG HV]IN|]IN KDQJHOQ\HO
pV KDV]QiODWD

$NXVIWLND JHQH

$ QDJ\PpUHW" HO DGYWHUPHN IDOiQ D K
YLVV]DYHU GKHW pV RO\DQ KDQJNHYHL
KDOOKDWY DPKBRUIRYHIWHBIKHWAHP DG
MHOHQVpPJ D UHYHUEHUiIFLY D] DNXV]WI
KDQJ OpWUHKR]IVD XWiQ $KKR] KRJ\ F
Qp] WHUHNHW VSHFLIiOLVDQ DODNtWMiN
EiUVRQ\DQ\DJJDO BHRIQWHWDIIN DDKH@DAR W
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OLOVHQ PYGRQ YpGKHWM+N PHJ PDJXQNDYV
JD]GDViJL WHYpNHQ\VpJHN RNR]WD ]DMV]


https://www.eea.europa.eu/en/analysis/publications/environmental-noise-in-europe
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gWOHWE|U]H
-DYDVROMDWRN RO\DQ PHJROGiIVRNDW
N|UQ\H]HWHWH N FTHNWHHUKWE QY BV |NNHQ
ODNYSDUN YDV~WiOORPiV DXWySiO\D \

"-HOHQOHJ KDV]QiOW PHJROGiIVRN D QDJ
D+DQJYpG IDO N|JXWDN PHQWpPQ pV KL

Acoustic Barrier Reflective Acoustic Panels

iEUD

E+DQJHOQ\HOpVL PHIJROGIiIVRN

Varitone Sound Absorption Panel

Sound Curtains and Blankets

A
L
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=DMV]HQQ\H]pV pV D] iOODWYLOiJ
$ IHQQWDUWRWW HU V KDQJKDWiVRN D
iOODWRNDW LV EHIRO\IVROMD OHJYiOW
NRPPXQLNiFLYyW D N|OW|] PDGDUDN ~W
pV W~OpOpVL HVPO\HLW LV FV|[NNHQWKF
A$] iIOODWRN HVHWpPEHQ D N+O|QE|] KD
W~OpOpVeN VIHPSRQWMIiEyYyO KDOOIiVXN
PUIpNHQ\HEE PLQW D] HPEHUp tJ\ QDJ\
]JDMRNUD $ ]DM KDWiVDL D] iO OMWRNWVIKD
KDOOiIVNIURVRGiIVW YDODPLQW N|]YHWI
YLVHONHGpPV*NHW V]DSRURGIVXNDW Y|
(0/$ $ODStWYiQ\ D .JUQ\HJHWL 2NWDWiV
N[JOHNHGpVL ]JDMIRUUIVRN PHJHO ]JpVpQ
pV JD]GDViJL HV]N|JUHQGV]HUH

Sources and impacts of
underwater radiated noise

/HEKQRORJ\ IRU D 3HDFHIXO 2FHDQ +R.
SHGXFH 8QGHUZDWHU 1RLVH <RX7XEH

marin

|u§ghl

T

iEUD


https://alapitvany.emla.hu/sites/default/files/09-10%20zajcsokkentes.pdf
https://alapitvany.emla.hu/sites/default/files/09-10%20zajcsokkentes.pdf
https://alapitvany.emla.hu/sites/default/files/09-10%20zajcsokkentes.pdf
https://www.youtube.com/watch?v=UJMm8paEIbk&t=2s&ab_channel=HanwhaGroup
https://www.youtube.com/watch?v=UJMm8paEIbk&t=2s&ab_channel=HanwhaGroup
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JHODGDW
7DOIONR]WiO PiU D IHQWLHNEHQ EHPXW
J)LI\HOG PHJ KRJ\ D NJUQ\H]JHWL ]DMiUW
ODNYyKHO\HG N|UQ\pNpQ pO GRBPRMMRNWIT
PXWDVG EH D WiUVDLGQDN

$ KDQJ ]DM pV D] HPEHUL WiUVDGDORP N
MREEDQ D |[DMV]LQW D N|JUQ\HJHW*QNEHQ
OpUpVvVL PYGV]JHUHN D |DMV]LQW PHJKDWiU
$ ]IDM FVINNHQWpPVpQHN PYGV]JHUHL
+iIWWpU]DM PpUpVH

+DQJVHEHVVpPJ PpUpVH pV KDQJHU VVpJ P
$ KDQJHU VVpJ KDQJRVVIJV]LQW WiYROV
$ KDQJV]LIHWHOpPY OHKHW VpJHL PHJRO!

+RJ\DQ NHOHWNH]LN D KDQJUREEDQiV"

$ UHS+O JpS SLOYWiMD KDOOMD D KDQJUF
+RJIVEGIIRO\iIVROMD M| YPQDW OiJRW D] HJ\
KDQJRVViJ ]DM"

3RV]WHU NpEDMWRHDMV]HQQ\H]pV
. HUHVVHWHN HJ\ [WOHWHV ILJ\HOHPIHC
OpUHW $ YDUXGRPIQ\RV SRV]WHU WtSX

gWOHS/RIW\WHUKH]
$6DMNPNV]tWpV" IPQ\NpSHN YLGHYN UDM
$=DMV]HQQ\H]pVW JiWOy FV|NNHQW HYV
P"N|GOQHN H]JHN PHQQ\LUH KDWpNRQ\DN
$++RJ\DQ FV|[NNHQWKHW D ]DMiUWDORP
NJUQ\HJHW+*QNEHQ D WHUPpPV]HWEHQ V\
$+RJ\DQ EHIRO\iIVROMiN D [DMRN D SLKH
$0LO\HQ VYPQHBH)|YpQ\JHWQHN D ]DMiUV
$5RFNNRQFHUW pV ]DMiUWDORP VWE
$$ DM HJIpV]VpJINiURVtWY KDWiVDL
$OHQQ\LUH JDMRV D YiURV WHOHS+-OpV
ODNYyQHJ\HGHGU O

BUHJHQWIiFIEHRRQ@DPWY SRV]WHU YDJ\ YLGHI
RV]WiO\EPHO\EHQ D ]JDMV]HQQ\H]pV ]DMN
PDJ\DUIi]]iN PHJ D GLiNRN

3') YDJ\ :RIRWPIWXPEDQ |[VV]HIOOtW RW W]V
&DQWMDJ\ YLGHYSUH]HQWIiFLYN SODNiWRN
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7DQWzUJ\L NDSFVRODWRN

J)LILND PHFKDQLNDL KXOOiPRN KDQJ I|
KXOOiPIRUUIVRN D ]JDMV]HQQ\H]pV FV]|N
XWDWiV $NXWDOMiYL IHODGDWRNRQ NHU
IHOIHGH]pVH

+DQJRN NHOWpPVH KDQJV]tQ KDQJPDJDV)
KDOOiIVpU]BNDMPYI]DMV]HQQ\H]pV IHOLV
FVINNHQWpVH D PLQGHQQDSRNEDQ

)JOGUHQJpVHN KDQJKXOOiPRN ]DMRN NH
PR]JIVDNRU

*D]GDViJI|/OGUDM]L QpSHVVpJI|OGUDM]L I
IHMO GpV pV ]DMNHOWpPV NDSFVRODWD

(J\WWJHU" IHODGDWRN ORJDULWPXV DUiQ\
*UDILNR Q NpUAMMDR/H ] p V

(OPPOHWL KiWWpU pV YLGHYN J\"MWHPpQ'
$ MDSiQ I|/OGUHQJpV KDQJMD 9LGHD
OXQONDYpPGHOPL VIDNPpPpUQ|N HO DGIiVRN
/HDUQLQJ 5HVRXUFHV 1%$6$%

1IRLVH &RQWURO 3URGXFWYV )HDWXUHV D
' KDW LV 1RLVH 3ROOXWLRQ" _ 6RXUFHV R
6HOD 6( +DUPRQ\ +DQGSDQ ) +LMD] 6W

SH]JpVHN

eUGHNHVVpJHN

'LVFRYHU WKH $HROLDQ 'URQH )OXWHV D
SHROXV DW 7KH f§EXMWIFRMAEGEWDYLOLRQ
$ Yt] DODWWL |IDMV]JHQQ\H]pY MHOHQW V
$ N[]-WL pV YDV~WL N|JOHNHGpVE O WMUF
NLDODNXOiVIQDN NRFNi]DWiW 4XELW
OXVLEF IRU HDUWKTXDNHV HIFHUSW

@
N
F

0"YpV]IHW
1RLVH 3ROOXWLRQ 'UDZLQJ 6WRS 1RLVH
B3RVWHU <RX7XEH

NeO|QOHJHV KDQJV]HU HJ\HGL YDUIi]VO

7HOHIRQRY DONDOPD]iVRN D PpUpVKH]
3K\WLFV 7RROER[ 6HQVRU 6XLWH

6RXQG PHI/MIWILQWPpPU $QGURLG pV L3KF
'HFLEHO2@QMWWKXUH WKH VRXQG DURXQG \F

6RXQG OHWHU

gVV]HIJ]pV

(8GRNXPHQWXPRN LUIQ\HOYHN D WpPIiED
$ IDMVIHQQ\H]pY MHOHQW V SUREOpPPD Pl
NJUQ\H]HW V]HPSRQWMIEYyO (($

.pPSHN IRUUIVD
OiIUNXY OLNOYVY =DMYpGHOHP 5H]JpVWDQ

$HROXV $FRXVWLELNISHGDYLOLRQ



https://videa.hu/videok/origo-tudomany/tudomany-technika/a-japan-foldrenges-hangja-U9J8BLYPnjWfo7U5
https://www.fonor.hu/publikaciok/munkavedelmi-szakmernok-eloadasok
https://www.nasa.gov/audience/foreducators/index.html
https://www.iqsdirectory.com/articles/soundproofing/noise-control.html
https://www.youtube.com/watch?v=9k333BNk8Uc&ab_channel=Let%27stute
https://www.youtube.com/watch?v=jNO_p3T3FDQ&t=2s&ab_channel=SelaPercussion
https://fizipedia.bme.hu/index.php/Rezg%C3%A9sek
https://www.youtube.com/watch?v=05D-ymysXLA&ab_channel=miguelmedina
https://www.youtube.com/watch?v=__YdjypIZ_o&ab_channel=keffers007
https://magyarjelen.hu/a-viz-alatti-zajszennyezes-jelentos-hatassal-van-a-tengeri-allatok-eletere/
https://qubit.hu/2021/09/09/a-kozuti-es-vasuti-kozlekedesbol-szarmazo-zaj-noveli-az-alzheimer-kor-kialakulasanak-kockazatat
https://qubit.hu/2021/09/09/a-kozuti-es-vasuti-kozlekedesbol-szarmazo-zaj-noveli-az-alzheimer-kor-kialakulasanak-kockazatat
https://soundcloud.com/computerchemist/computerchemist-music-for-earthquakes-1?utm_source=clipboard&utm_medium=text&utm_campaign=social_sharing
https://www.youtube.com/watch?v=u8KQm5PKHA4&ab_channel=LishaArtClass
https://www.youtube.com/watch?v=u8KQm5PKHA4&ab_channel=LishaArtClass
https://puretonemusic.hu/kulonleges-hangszerek/
https://play.google.com/store/apps/details?id=com.chrystianvieyra.physicstoolboxsuite&hl=hu
https://letoltokozpont.hu/letoltes_mobil_reszletes.php?a=786&k=5
https://itunes.apple.com/us/app/decibel-meter-measure-the-sound-around-you-with-ease/id648142711?mt=8
https://play.google.com/store/apps/details?id=com.gamebasic.decibel&hl=hu
https://www.eea.europa.eu/hu/articles/a-zajszennyezes-jelentos-problema-mind
https://www.eea.europa.eu/hu/articles/a-zajszennyezes-jelentos-problema-mind
https://www.fonor.hu/images/publication/FMV_2_Alapfogalmak.pdf
https://en.wikipedia.org/wiki/Aeolus_Acoustic_Wind_Pavilion
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3L[QLR

0iUNXV OLNOyV =DM pV UH]JpVYpGHOHP

$ ]JDM KDWiVD D] HJpV]VpJUH

IRLVH (($

62 (5 MHOHQWpPY NJUQ\H]JHWL ]JDMUyO V

eVIJUHYHVV]eN D NiURV ]DMW PDJXQN NJ|Us

(JpV]VpJ+J\L LUIQ\HOYHN DODSMiQ PHJKD'
$ ]DM KDWiVD D] HIpV]VpJUH

1RLVH %DUULHU 6LQJDSRUH 7KH %HVW 2

0' 2KLGX]]PPIDMQ B(LPDQ .DYVHPLWK / 5REl

WKW 5HYLHZ RQ 6XVWDLQDEOH 'HVLJ

3DYHPHIPDAUWUDIILF 1RLVH OHDVXUHPHQW

)LI2XSORDGHG E\ +RVVHLQ OHKUDYDUDQ

J)LIXWOHYDLODEOH IURP &XUUHQW 3ROOXW

_.QIRJUDSKLF 8QGHUZDWHU 1RLVH )URP 6

1RLVH 5LJRURXYV 3ROOXWLRQ 2FHDQ

+RZ FKURQLF DQWKURSRJHQLF QRLVH FD

7UDIILF QRLVH UHGXFHV IRUDJLQJ HIILFL



https://pixnio.com/hu/media/zenesz-dal-rock-koncert-koncert-zene
https://www.fonor.hu/images/publication/FMV_1_%20Hallas.pdf
https://www.webbeteg.hu/cikkek/ful-orr-gegeszet/19927/zaj-hatas-emberi-szervezet-stressz-alvaszavar
http://www.eea.europa.eu/themes/human/noise
https://www.eea.europa.eu/en/analysis/publications/soer-2020/chapter-11_soer2020-environmental-noise/
https://www.eea.europa.eu/hu/jelzesek/jelek-2023/cikkek/eszrevesszuk-a-karos-zajt-magunk-korul
https://zqindustry.com/noise-barrier-singapore-the-best-option-for-a-peaceful-environment/
https://www.mdpi.com/2071-1050/8/8/742
https://www.mdpi.com/2071-1050/8/8/742
https://www.mdpi.com/2071-1050/8/8/742
https://www.researchgate.net/figure/Using-of-noise-buffer-zone-in-combination-with-planting-vegetation-in-order-to-reduce_fig1_228365561
https://www.researchgate.net/figure/The-improvement-strategies-of-industrial-noise-control-a-increasing-distance-and_fig3_352256441
https://cleanarctic.org/2023/09/15/infographic-underwater-noise-from-ships/
about:blank
https://www.frontiersin.org/journals/ecology-and-evolution/articles/10.3389/fevo.2023.1130075/full
https://www.nature.com/articles/srep30602
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5. Fedezd fel a fényt!

67($ 0 WHUPpPV]JHWWXGRPiIQ\RN + WHFKQROyYJLD
WHU+«OHW

“VVIHIRJODO® WZEOZz2]DW

7TDQWIiUJY ILILND ¥+ PDWHPDWLND ¥ GLJLWiIiOLV NXOW

7pPiN )P Q\Y LV V]D MpH VBN V PX WD NHOHW N H]
V]tQVSHNWWYXIP t WiX®® i PIKIRMW] DQIRICD V HE F

"LINRN NF pY

7DQyUD ¢ 1T SHUF
LG WDUW

'LINRN V] I

2Q0LQH \ 3K(7 VILPXOiFLYN IpQ\WSHNWUXP pV W|Uf
HVIN|]IN 6]tQSDOHWWD V]JtQNHYHUpV

&RORU FRQYHUVLRQ

5*% WR &0<. FRORU FRQYHUVLRQ

211OLQH '\ SUL]PD f W-BIEUOP]HUPXWDWYy YDJ\ [VHEOI
HVIN|]IN Yt] ¥+ GE iWOiWV]y P"'DQ\DJ ODS ¥ GE iW
ILOFWROO

V]i]IDG NRPPXQ EMIFLW W PR MOBWD WARYUGINDIN L ® QWR W F
NRPSHWF NULWLNXV XSQ&RONRBRUIROGIV
|
J

N
7DQXO0iVL $ IpQ\ ILYXNODIMGRQViJDLQDN PHJpUWpVH
"LILWIiOLV HVIN|]IN KDV]QiODWiQDN IHMO'

SURMHNWWHUY

$ J\ADNRU )HGH]G IHO D IpQ\W
HOQHYH]

$ PHJYDO°VaW2V PHQHWH
, %HYH]HW 1pQD YLVV]DYHU GpVH pV W|Up)

eUGHNO | OLpUW W|ULN PHJ D IpQ\"

{4 IHONHOW +RJ\DQ M|QQHN OpWUH D V]tQHN"
HO JHWHV +RJ\DQ YiOWRIJLN D IpQ\ LUIQ\D N+O|QE|]
NpUGpVH OLW O 1+JJ D IpQ\ W|UpVH"

m (O NpV]eC (VIN|]IN SUL]PDGW-NGIHUPXWDWy YDJ\ ]V
RODM Yt] GE iWOiwWV]y P'"DQ\DJ ODS  (
SDStUODS ILOFWROO HO NpV]tWpVH

i=| %HPXWD\ &VRSRUWRNNLDODNtWiVD IHODGDWRN NL
=y $PHOOpPNOHW DODSMiIiQ D WDQXOyYN NtVpU


https://www.rapidtables.com/convert/color/index.html
https://www.rapidtables.com/convert/color/rgb-to-cmyk.html

4

(O JHWHV
IHOWHY p

JHOIHGH]
PyGV]HU

7DSDV]W
WXGiV
PHIJRV]Wi

O9LVV]DME}

% HPXWD\
DQ\DJRN

(UHGPpPpQ'

.ULWLNX?
JRQGRON

3UHIHQW

SURGXNMWA

+$1* e6 )el<

&pO D GLINRN pUGHNO GpVpQHN IHONHO\
MHOHQVpPJHN LUIQW

&pO DNWLYIiOQL D GLINRN HO JHWHV WXG
MHOHQVpJ P|J|WWL RNRNUyO

I\LWRWW NpUGpVHN D GLiNRN V]iPiUD DF
YiODV]RNDW NHUHVQHN

$ GLINRN DNWtYDQ pV |QiOOyDQ IHGH]LN
VRUIQ

$ NtVPUOHWHN HOYpJ]pVpQHN OHtUiIVD
OpUpVL SRQWRNNYVHPVIOpWDW |UpVL V]|IJHN
OHJILJ\HOpVHN U|J]tWpVH SO MHJI\]HW}
~WMiUyO

$ GLINRN D] HUHGPpPQ\HLNHW |[VV]HKDVRQ
PHJIRJDOPD]]iN WDSDV]WDODWDLNDW
OL YROW YiUDWODQ YDJ\ PHJOHS V]iPXNI

1V NLPUWpNHOPpPV OL P"N|G|WW MyO D N
OLOVHQ SUREOpPPIN YDJ\ NLKtYiVRN PHU+O
OLW FVLQiOQiQDN PiVNpSS OHJN|]JHOHEE"

“HI\]JHWHN HPYHEPHER\HL IpQ\NpSHN D NtV
HUHGPpQ\HL WIiEOi]DW YDJ\ JUDILNRQ IRL

$ NtVPpPUOHWHN VRUIQ PHJIOODStWRWW:iN
HOWpU PpUWpPNEHQ W|ULN PHJ SO Yt]JEF
$ SUL]PD VHJtWVpJpYHO D GLiINRN V]tQVS
PHIpUWHWWpPN KRJ\ D VItQHN D N*O|QE]|]
W|UpVpE O V]iUPD]QDN

$] RSWLNDL LOO~JLYN YL]VJiODWD VRUIQ
KRJ\DQ YiOWR]WDWMD PHJ D WiUJ\DN OiW

OLpUW IRQWRV D IpQ\W|UpV LVPHUHWH D
OLpUW W|ULN PHJ D IpQ\ Ne«OHQEPpDWQHNER
+RJ\DQ OHKHW D IpQ\W|UpVW D KpWN|]QD
VIHPsYHJOHQFVpN PLNURV]NYSRN WHOH

&VRSRUWRQNpPQW SHUFHV SUH]JHQWIiFLY
%HYH]HWpV OLW YL]VJIOWDN™"
AVPpUOHW EHPXWDWIiVD (V]IN]|]IN HOUHC
(UHGPpQ\HN OLW WDSDV]WDOWDN @pN ®
eUGHNHVVpJHN OL YROW D OHJpUGHNH"'
PHJILJ\HOpVeN"

$ SUHIHQWIiFLYyW YL]XiOLV DQ\DJRNNDO H

IpPQ\NpSHN

30DNiWRN YDJ\ GLILWiOLV EHPXWDWyYN {
HUHGP p QNHYL.AMWPNH]WHWpVHLW IRJODOMiIN
9LGHYN $ NtVpPUOHWHN IRO\DPDWD IpQ\V
ORGHOO (J\ HJ\W]HU" RSWLNDL PRGHOO

EHPXWDWMD D WDQXOW MHOHQVpJHNHW
-HJ\]JHWHN pV DGDWRN $] HOYpJJHWW NtV
V]iPtWiVRN DPHO\HNHW PHJRV]WDQDN D]
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.y $ V]ItQVSHNWUXP pV D V]ItQHN NHOHWN|

OLpUW ERQWMD D SUL]PD D IHKpU IpQ\W M
OL KDWiUR]]D PHJ VKRN PLWYXIN HJ\ DGRV
YLVV]DYHU GYH"

+RJ\DQ YLVHONHGLN D IpQ\ N*O|QE|] DQ\

3UL]PD NpN pV ]|OG V]tQV]"U HJI\pE V]tQ
ODSWRS

$ WDQiU U[YLGHQ EHPXWDWMD SUL]PD V|
N O|QE|] KXOOiPKRVV]~ V]tQHNE O i0O (
VHIJtWVpJIJpYHO DKRO D IHKpU IpQ\W V]tQt
NHOHWNH]pVPQHN HOYpW D IpQ\ KXQWiPk
EHPXWDWy UpV]H OHKHW HJ\ YLGHy YDJ\
NDSFVRODWEDOQ

$ IHKpU IpQ\ YDOYEDQ V]JtQHN |VV]HVVpJH
VItQHNHW HON+.O|QtWHQL"

OLOVHQ V]JtQHNHW YiUQDN D GLiINRN KD D
W|ULN PHJ SLURV QDUDQFV FLWURPViU
*RQGRBOMKRJI\ D V]ItQHN VRUUHQGMH PLQG

tVPUOHWHN HOYpJ]pVH

$ GLINRN SUL]PD VHJtWVpJpYHO ERQWM
6]tQV]"U NNHO NtVpUOHWH]QWMN QrH.NVH D
PDUDGQDN PHJ

6]tQHV SDStU pV V]tQV]"U N NRPELQiOjV
VItQNRPELQiFLYNDW OpWUHKR]QL

OHJILJ\HOpPpVHN U|J]tWpVH

$ V]ItQHN VRUUHQGMpPQHN OHtUiIVD SO
'RNXPHQWIiOiV DUUYO KRJ\ PHO\LN V]tQ
VSHNWUXPRW

$ GLINRN IHOLVPHULN KRJ\ D SUL]PD D]p
KXOOiIPKRVV]~ IpQ\HN HOWpU PpUWPpPNEH:/(
OHJPpUWLN KRJ\ D V]tQVKXORiPKBRN \EE]RQ®D
HQJHGQHN iW

JHOIHGH]LN KRJ\ D V]tQHN NHYHUpVH KR.
NLDODNXOiViKR]

OHO\LN NtVpUOHW YROW D OHJOiWYiQ\RVI
OLpUW @I'W|[BI\HV V]tQV]"U N PiVNpQW PLC
+RJ\DQ DONDOPD]KDWY D V]tQHN NHOHWN
POHWEHQ"

JRWYyN D SUL]PD iOWDO OpWUHKR]RWW V]
“HIJ\]JHWHN pV UDM]RN D NtVPUOHWHN HOL
*UDILNRQRN DPHO\HN VIHPOpOWHWLN D
VSHNWUXPiUD

$ GLINRN PHIJpUWHWWDpPN D V]tQVSHNWUXF
PHJWDSDV]WDOWIiN D IpQ\W|UpV J\DNRUO
$]JRQRVIWRWWiN KRJ\ D NeO|QE|] KXOOiP
HOWpU HQ
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OHJWDQXOWiN KRJ\DQ OHKHW PDQLSXOiC
NeO|QE|] IpQ\IRUUiVRN KDV]QiODWiYDO

+RJ\DQ KDV]QiOMiN D V][tQVSHNWUXPRW D
PRQLWRURN SURMHNWRURN YDJ\ V]tQKi]l
OLpUW YDQ V]*NVpJ NeO|QE|] KXOOiPKRV\
NXWDWiVRNEDQ SO VSHNWURV]NySLD R
+RJ\DQ YiOWRJLN D V]tQHN pU]JpNHOpPVH N
IHOWpPWHOHN PHOOHWW"

&VRSRUWRY SUH]JHQWIiFLYy
tVPUOHWL ERMOBWMIYE SO KRJI\DQ iO(
IpPQ\IRUUIV NRPELQIiFLyW
)PQ\NPpSHN UDM]RN pV MHJ\]JHWHN PHJR
$ VItQVSHNWUXP PDJ\DUi]JDWD pV D V]tQ

3ODNiW YDJ\ GLIJLWiIiOLV EHPXWDWy NpV]t
OiIWYiIiQ\RV YL]XiOLVY HOHPHNNHO NLHJpV]

YRWyYN YDJ\ UDM]JRN D NtVPUOHWHNU O pV
(J\ V]tQGNIMIWDP DPHO\ EHPXWDWMD D V'
VSHNWUXPiUD

(J\ U[YLG YLGHy YDJ\ NpSHW S U RI@\W® FMY
NtVPUOHWHNHW pV DJRN WDQXOViJDLW
(J\ N|]|V IDOLWIEOD DPHO\UH PLQGHQ FV
NpV]*OW PHJILI\HOpVHNHW pV N|YHWNH]W

.., $ VItQHN PDWHPDWLNiMD pV IL]JLNDL ©

$ WDQiU HJ\ V]tQHV VILYiUYiQ\RV NpSHW |
AOLpUW OiWMXN D VJLYiUYiQ\W N<O|QE]|]

$] yUD HO WW D WDQiU HO NpV]tWL BN]*N

VItQV]"U N SUL]PD WI]PPWQINFRHN V]tQ
6]tQJHQHUIWRU DSSOLNiFLYy OHW|OWpVH

$ WDQiU LVPHUWHWL KRJ\ D V]tQHN D IpC
WDUWRPiIiQ\DLW MHEHQ@LN SO SLURV
5*%pV &0¥]tQPRGHOOHN U|YLG EHPXWDWi
V]tQHN N+O|QE|] DUIQ\RNNDO"

3pOGIiN V]tQA\SHNVQUPY HUpVL PRGHOOHN

+RJ\DQ NHOHWNH]QHN D VJtQHN" OLpUW O
+RJ\DQ NDSFVROYGLN D KXOOiPKRVV] D V
OLOVHQ DODSV]tQHN V]*NVpJHVHN DKKR]
+RJ\DQ NHYHUKHW N |VV]H D] DODSV]tQH!
VItQHN M|MMHQHN OpWUH"

AVPUOHWHN
6]tQHV IPQ\HN NHHHNKNH/ FEIDHOMpPN P
OpWUH D IHKpU IpQ\
6]tQV]"U N KDWiVD N*O|QE|] VItQ" IpQ
iw YDJ\ Q\HOLN HO"
*UDILNXV V]tQPRGHOOHN YL]VJiODWD
RQOLQW]E5P%0iWRU
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$ GLINRN PHJILI\HOLMR &KHRADBD 53 %BHKpU V
DODSV]t@ENKBEWIQUO p W U H

$ &0<PRGHOOEHQ D IHNHWH V]tQW D SLJP
$ N*O|QE|] VI]tQV]"U N HOQ\HOLN i pp/QF \EI
V]"U V]tQpW HQJHGLN iW

OHO\LN V]tQPRGHOO YROW D OHJHJ\V]HU"
OLO\HQ QHKp]VpJHN DGYGWDN D V]tQNHYF
+RJ\DQ KDV]QiOKDWYN H]JHN D] LVPHUHWF
Q\RPWDWiV GLJLWiOLV WHUYH]pV "

“HJ\]JHWHN D V]tQHN KXOOiPKRVV]DLUYO p
JRWYN D NtVPUOHWHN HUHGPpQ\HLU O S«
KDWiVD

6]tQNHYHUpPVL WIiEOiI]DWRN pV JUDILNRQR

$ GLINRN PHIJpUWLN KRJ\ D V]tQHN KXO0O|
VItQVSHNWUXPRW

.pPSHVVp YIiOQDPN RPBMWPPRGHOOHN DODSM
PHJPDJ\DUI]iViUD

JHOLVPHULN KRJ\DQ KDV]QiOKDWYN HJHN
WHFKQROYJLIEDQ pV Q\RPWDWIiVEDQ

+RJ\DQ KDV]QiOMXN D V]tQHNHW D] LSDUE
PRQLWRURN Q\RPWDWyN "

+RJI\VEGIRO\iIVROMD D V]IHP ELROyYJLDL P"N
OLpUW YDQ V]*NVpJ N*O|QE|] V]tQPRGHOC

*UDILNRQRN V]tQVNiOiN pV MHJ\]HWHN ElI
2QO0LQH V][tQPRGHOOHN V]LPXOiFLYLQDN |

(J\WW]tQVNiIiOD YDJ\ VItQNHYHUpVL WIiEOi]D\
-HJ\]JHWHN D NtVpUOHWHNU O iEUiIN D V]t

7TDQWzUJ\L NDSFVRODWRN

JLILND
$ )pQ\YLVVIDYHU GpV IpQ\W|UpV V]tQHI
+ $pQ\W|UpV EHPXWDWiVD SULJPiYDO
$ $IpQ\ WHUPPV]HWH WXOONMGRQUpPIMNI
EHPXWDWiVD SUL]PiYDO IpQ\YLVV]DYHL
+ 6]tQVSHNWUXP NLDODNXOiVD KXOOiP

$GDWJI\"MWpV HUHGPpPQ\HL WIiEOi]DW YDJ)
2QO0LQH RSWLNDL V]LPXOiFLYN KDV]QiODV
PRGHOOH]pVpUH

)PQ\W|UpV V]|BMMPHWIVUHRPHWULDL V]iPtW
EHHVpVL VY| MSQHNVIPHIKDWIiUR]iIViUD
5*0/]JtQPRGHOO WDQXOPiQ\R]iV0QDMIM)HNW

OHOOpPNBHYH]HW yUD

&VRSRUWRN IHODGDWDL
OHOOpPNOWMMQYUD

%HPXWDWiV
&VRSRUWRN IHODGDWDL
OHOOpPNOWWQyYUD
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OHOOPNOHIMW yUD

&VRSRUWPXQND

FVRSRUW $ IpQ\W|UpV YL]VJIODWD Yt] pV *YHJ KDV]QiODW
&p® IpQ\W|UpV N+O|QEVPIpQHN PHJIILI\HOpPVH Yt]JEHQ pV *YH.
tVPUOHW PHQHWH

+HO\H]] HJ\ *YHJSRKiBEHD G\bL M PW PUYLV FB\R KD U D W

EOOtWVG D IpQ\IRUUIVW ]JVHEOiIPSD YDJ\ Op]HUPXWDWy
SRKDUDNED

JLIVHOG PHJ KRJ\DQ W|ULN PHJ D IpQ\ D] *UHV SRKiUED(
KRJ\DQ D Yt]]JHO WHOL SRKIUEDQ

“HJ\H]G IHO PHO\LN DQ\DJ PLO\HQ PpUWpPNEHQ KDMOtW1

FVRSRUW )pQ\W|UpV V]|JHN VIHULQW <YHJSUL]PD
&p® SUL]PD iOWDO RNR]JRWW IpQ\W|UpV V][JpQHN YL]VJIiODW
tVPUOHW PHQHWH
+HO\H]] HJ\ SUL]PiW D IHKpU SDStUODSUD
,UIiQ\tWV HJ\ JVHEOiIPSiW N<O|QE]|] V]|JHNEHQ f j
JLIV\HOG PHJ KRJ\DQ YiOWR]LN D W|UpV LUIQ\D pV V]|JH
“HJ\H]G IHPpD W)W NDHWQ\ LUIQ\iW SO UDM]ROG OH
OHJEHV]pOpV
+ OLOWQJEHQ KDMORWW HO D IpQ\ D SUL]PD EHOVHMpPEHQ
$ +RJ\DQ YiOWR]LN D W|UpV PpUWPpPNH D EHHVpVL V]|J Q|Y}

FVRSRUW $ W|UpVPXWDWy KDWiVD N+O|QE|] DQ\DJRNRQ
&p® IpQ\W|UpV PpUWpPNpPQHN |VVIHKDVRQOtWiVD N*O|QE|] D¢
P"DQ\DJ
tVpUOHW PHQHWH

+HO\H]] HO KiURP iWOiWV]y WiODW D] HJ\LNEHQ Yt] D P
iWOiWV]y P"DQ\DJ ODS OHJ\HQ
9LOiIJtWVG PHJ D] DQ\DJRNDW IHUGpPQ HJ\ Op]HUPXWDWy
J)LJI\HOG PHJ KRJ\DQ YiOWR]LN D IpQ\ W|UpVL LUIiQ\D D]
“HJ\H]G IHO D] HUHGPpPQ\HNHW PHO\LN DQ\DJ KDMOtWR\
OHJEHV]pOpV
f OHO\LN DQ\DJ W|UpVPXWDWyMD OHKHWHWW D OHJQDJ\R
f +RJ\DQ KDV]QiOKDWyYN H]JHN D] DQ\DJRN RSWLNDL HV]N|]

FVRSRUW 2SWLNDL LOO~]Ly OpWUHKR]iVD IpQ\W|UpVVHO
&pOHJILJI\HOQL KRJ\DQ KR] OpWUH D IpQ\W|UpV RSWLNDL L
tVPUOHW PHQHWH

5DM]JROM HJ\ HJ\W]HU" PLQWiW SO HJ\HQHV YRQDO HJ\
+HO\H]] HJ\ *YHJSRKDUDW Yt]]JHO D UDM] I|Op pV Qp]G P
DODNMD KD N+O|QE|] V]|JE O Qp]HG
,VPPWHOG PHJ D NtVpUOHWHW HJ\ PiVLN IRUPiYDO SO |
KDMOLN YDJ\ W"QLN HO
-HJ\H]G IHO PHO\LN V]|JE O D OHJOiWYiQ\RVDEE D] LOO
OHJEHV]pOpV
f OLpUW YiOWR]LNCPIHNMD PLQWD
$ +RJ\DQ KDV]QiOMiN D IpQ\W|UpVW RSWLNDL LOO~]JLYN YL
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OHOOpPNOHW ,, WDQyUD
$ WHPXWDWiV

$ EHPXWDWy FpOMD KRJ\ D GLiIiNRNOPMXUiW\YINN DOYDIS®!
KXOOiPKRVV]D pV KRJ\ D V]tQHN N|]|[WWL N<O|QEVpJHN HQ
HUHGQHN $ PDJ\DUiI]DW VRUIQ HJ\W]HU" SpOGiN pV OiWYic
ILJ\HOPpPW pV PHIpUWpPVpW

VPHUNHGPV D IpQ\ KXOOiIPKRVV]iYDO pV D V]tQHN NLDODN X!
OLW MHOHQW D KXOOiPKRVV]"
$ IpQ\ KXOOiPKRVV]D D IpQ\KXOOiPRN HJ\PiVW N|YHW
pPUWPNHI\WpJH QDQRPpWHU QP
IpQ\ KXOOiPKRVV]D KDWiUR]]D PHJ D OiWKDWy V]tQW
iUQ\DODWRW D U|YLGHEEHN NpN YDJ\ LERO\D V]tQHNH

$ OIWKDWy IpQ\ WDUWRPiIQ\D

f $] HPEHUL V]HP iOWDO pU]pNHOW IpQ\ QP LERO\D

f $ VItQHN VSHNWUXPiW V]LYiUYiQ\NpQW OHKHW HONpS]
PHJ VRUUHQGEHQ SLURV QDUDQFV ViUJD ]|O0OG NpN

(J\WWJHU" SpOGiN D KXOOiPKRVV] pV D V]tQHN NDSFVRODWi UL
3UL]PD KDV]QiODWD D V][tQVSHNWUXP EHPXWDWiViUD
$ +HO\H]JHQHN HJ\ IHKpU IpQ\IRUUIVW [PKXEWDIPSiW PHJ\
KRJ\DQ ERQWMD V]pW D IHKpU IpQ\W D V]JtQHN VSHNWUX
f 0DJ\DUiI]DW
“ $ SUL]PD PHJW|UL D IpQ\W pV PLYHO D N<O|QE|] KXOO
W|UQHN PHJ D V]tQHN V]pWYiOQDN
“ $ SLURV IpQ\ KRVV]DEE KXOOiPKRVV] NHYpVEp W|UL
KXOOiPKRVV] HU VHEEHQ KDMOLN HO
3pOGD D KpWN|]QDSL pOHWE O
f 6]JLYiIUYIiQ\ $ VILYiUYiQ\W D OHYHJ EHQ OHEHJ Yt]FVF
XJ\DQ~J\ YLVHONHGQHN PLQW HJ\ SUL]PD PHJW|ULN pV
+ /iIWKDWYy IpQ\ VSHNWUXPiQDN VJHUHSH $ 1DSEyO pUNH]
DPLNRU D Yt]JFVHSSHNHQ KDODG iW
/(CHN pV V]tQHN
f OXWDVVDODNW(' SO SLURV ]|OG NpN IpQ\IRUUIVRNDW
PLQGHQ /(' HJ\ DGRWW KXOOiPKRVV]~ IpQ\W ERFViW NL
f 3pOGD D SLURY /(QREN|]|[WWL KXOOiPKRVV]RQ P"N|GLN
2 QP N[I|WwW

%&VRSRUWPXQND

FVR SRUOW SHNWUXP OpWUHKR]iVD SUL]PD VHJtWVpJpYHO
&p® IHKpU IpQ\ V]tQHLUH ERQWIiVD pV D V]tQHN VRUUHQGMp
JHODGDW
EOOtWVDQDN IHO HJ\ SUL]PiW ~J\ KRJ\ D ]JVHEOIiPSIiEyO
UDMWD
OR]JJDVViN D SUL]JPiW KRJ\ D IHKpU SDStUODSUD YHWtWE

-HJ\H]]pN IHO D PHIMHOHQ V]tQHN VRUUHQGMpW SLUR\
LERO\D

'RNXPHQWDMWOMDQDN HJ\ GLDJUDPRW D SUL]JPIiEyO NLOPpPS
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FVRSRUWDW]"U N KDWiVD D IpQ\ VSHNWUXPiUD
&pOHJYL]VJIiOQL KRJ\ D V]tQV]"U N KRJ\DQ YiOWR]JWDWMiN F
VSHNWUXPRW
YHODGDW

+HO\VH]JHQHN HJ\ SLURV V]tQV]"U W D IpQ\IRUUiV HOp pV

JLI\HOMpPN PHJ KRJ\ PLO\HQ V]tQHN MHOHQQHN PHJ D S|

,VPPWHOMpPN PHJ PiV V]tQV]"U NNHO SO NpN ]|OG pV
'RNXPHQWIi@JMVVHQHN MHJ\]JHWHNHW DUUyO PHO\LN V]tQV]"
PHIMHOHQpPVpW

FVRSRUWDWMN NHYHUpPVH V]tQV]"U N VHItWVpJpYHO
&PPHOIHGH]QL KRJ\DQ NHYHUHGQHN D V]tQHN pV KRJ\DQ M
YHODGDW

7HIVHQHN NpW V]tQV]"U W HJ\PiV P|Jp SO SLURV pV NpN\
JLI\HOMpPN PHJ PLO\HQ ~M V]JtQHN M|QQHN OpWUH pV M
tVPUOHWH]]JHQHN N+O|QE|] V]tQV]"U N NRPELQiOiViYDO

YpJHUHGPpPpQ\W

$GGLWtY VItOMRNRNND G 'NtV BGGH W tH ON p OPERVMERIN N D &'

<RX7XEH
'RNXPHQWIi@JMWVVHQHN HJ\ WiEOiI]JDWRW DPHO\ WDUWDOPD]]

FVRSRUWLO<V]tQPRGHOOHN SLJPHQWHN NHYHUpVH
&RORU FRQYHUVLRQ
5*% WR &0<. FRORU FRQYHUVLRQ
YHODGDW
PV]tWVHQHN V]tQNHYHUpVL WIiEOi]DWRW D NDSRWW V]tQ
9L]VJIiOMiN PHJ PL W|UWPpPQLN KD:PIHNGKVHRP DODSV]tQW



https://www.youtube.com/watch?v=6wYl7XNLQrg
https://www.youtube.com/watch?v=6wYl7XNLQrg
https://www.rapidtables.com/convert/color/index.html
https://www.rapidtables.com/convert/color/rgb-to-cmyk.html
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OHOOpPNOHW ,,, WDQyUD
5pV]0 AWRS/R UWRXQ NR N

FVRSRWWtQPRGHQ®BY IpQ\HN NHYHUpVH
.DSFVROMiN EHHPHW*% V(LUIiQ\tWViN NHW HJ\ IHKpU SDS:
9L]VJiOMiN PHJ KRJ\DQ NHOHWNH]LN IHKpU IpQ\ DPLNR
'RNXPHQWiOMiN KRJ\DQ YiOWR]QDN D V]JtQHN KD FVDN
VUJD
-HJ\H]]pN OH PLO\HQ V]tQHN M|QQHN OpWUH N+O|QE|] D

FVRERNEW]tQPRBGHIRHQWHN NHYHUpVH
PV]tWVHQHN WIiEOi]DWRW D NHYHUpVL DUGQM®NUYO SO
.HYHUMHQHN N+O|QE|] DUIQ\RNDW D KiURP DODSV]tQE O
9L]VJiOMiN PHJ PL W|UWpPQLN KD IHNHWH SLIJPHQWHW L
+R]]JDQDN OpWUH HJ\ V]tQVNiOiW D NDSRWW V]tQHN DOD

FVRSRKOWiPKRVV]DN pV V]tQV]"U N
9L]VJiOMiN KRJ\ D SLURV V]tQV]"U PLO\HQ KXOOiPKRVV
.RPELQIOMiN D V]tQV]"U MMV SDIPNHOHI KRNDW®]YN D

VSHNWUXP
PV]tWVHQHN MHJ\]JHWHNHW DUUyO KRJ\ PHO\ KXOOiPKR

V]"U N KDV]QiODWiYDO

FVRSROWiPKRVV]DN pV D VSHNWUXP NDSFVRODWD
+HO\H]JHQHN IHKpU IpQ\W HJ\ SUL]PD HOp pV iOOtWVIiN |
YDJ\ SDStUUD YHW+OM|Q
“HJ\H]]pN IHO KRJ\ PLO\HQ V]tQHN MHOHQQHN PHJ pV P
PV]tWVHQHN HJ\ iEUIW DPHO\ EHPXWDWMD KRJ\DQ YiO
1+JJYPQ\pEHQ
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IL]LNED | R U PHNWR BDH F KI@ L XDV ] HW

7XGRPiIQ\W|UWpPQHWL LOO D WHFKQLNDL
PHIN|[JHOtWKHW D WpP WND|SD \$] W DIDIRWN VD
HUHGPPQ\HNKH] PHO\HN QpON+O|]JKHWHW
WHFKQLNDL IHMO GpV+.QNK|] $ GLiNRN pU
DGDWWi DODNtWYD D] LQIRUPDWLND VHJt
HO NHW

|L]LND | R U PHYWHIENGN pR D D

$ IpQ\ pV NRPSRQHQVHL iOWDO KRUGR]RYV
PHJpUWpVH

pY
i SHUF

| NLVHEE FVRSRUWHRWEUVRSRWWRNSO

$) DOIEEL OHtUIVED@]NNU LW WOMIiwW SHN\
D GLINRN PHO\EHQ Ji]JNLV+sOpVL FV|YHN V
HJ\HV JHUMHV]WHWW Ji]JRN YRQDODV V]tQ
V]tQNpS NLDODNXOiViQDN W|UWpPpQHWpW
NpPLIXOWD QWRPPRGHOOHN IHMO GpVL ~V
PHJ|U|NtWHWW V]tQNpSYRQDODN V]JHULQV
NpPLDL |[VV]HWpWHOpPW

'iO\D *HUJHO%HYH]HWpV D FVLOODJiV]DW|
JDOD[LVRNLJ
6LPRQ\L .iUROANL]LND NXOW~UW|UWpQHWH

NUHDWNYL\WMVSPREOpP D PHMIIRG W D O D W
WDQXMMUPIFLYN N|JWL NDSH\RRDRIRNyM
WHFKQROYJLD B OWNIOPD N MDpIFLY N D WED Q

6DMiW WDSDV]WDOiV DODSMiQ W|UW P® OX
WXGRPiQ\RV LIJpQ\HVVpJIHO IHOGROJR]KI
DGRWW WDQDQ\DJUpV] PpO\HEE PHJpUWp
NpSIHOGROJR]yL NpSHVVpJ IHMOHV]WpVH
IHMOHV]WpVH

6SHNWURVINYS pStWpVH
$ IpQ\ iOWDO KRUGR]JRWW LQIRUPIFLY pUV
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$ PHJYDO°VaWZzV PHQHWH
, (OPpOHWL LVPHUHWHN PHJDODSR]iVD
$] yUD WDQDQ\DJiW | WpPDN|U N|Up pSt

$WRPPRGHOOHWNPIHUMIH®WYIHNHOO D] DW
NH]JGHWHNW O 7KRPVRQ D QDERWPPIHINED
PRGHOOLD $ GLINRN IRJDOPD]]iN PHJ F
~WYRQDODW PHO\ D] HI\HV DWRPPRGHO(
NHW D IHOLVPHUpVLJ PHO\HQ PiU PHJPD
V]tQNpS OpWUHM|WWH (]JW D JRQGRODWL
WXGRPIiQ\W|[UWpQHWLERPHUHWL DODSMiC

9RQDODV V]tQNpS LVPHUWHWDPVH

D %DURHB]DW

E %DORPHRIXOD DONDOPD]IVDYRDBODIN QI
IUHNYHQFLIMIiQDN PHJKDWIiUR]iVD

F 9RQDOWIiIYROVIJRRLQUDNRHNU IS\QWGE}
PHIJLVPHUWHWPVH

)pQ\ GLIIUDNFLyMD
D 2SWLNDL UpV UiFV P"N|GpVpQHN LVP
E &OHPH] DONDOPD]iVD RSWLNDL UiFVN

,,6SHNWURV]NYS pStWpVH

$ VSHNWURV]NYS HONpV]tWpDhPRISD QNN
HO NpV]tWpVpW PpJ D WDQyUD PHJNH]GpV
HVIN[]INUH OHV] V]*NVpJ FVRSRUWRQNpQ'

tROOy

$+]WODJUDJDV]Wy

ftHNHWH V]JLIJHWHO V]DODJ

$+ MIDV]WYSLV]WRO\

FIHNHWH ITHVWpNV]yUy PDWW

$]UNH YDJ\ pOHV NpV

$&' ' OHPH]

F KQJHU DODN~ FKLSVHV GRER]

T RQ\KDL W|UO NHQG EHOV JXULJIMD

$PHQQ\LEHQ | V FVDSDWRNNDO GROJR]X

PYyGRQ RVV]XN V]pW
$+ | D FKLSVHV GRER] IpP DOMIiED pOHYV
YPNRQ\ UpNWVYRIDJiO PDMG RSWLNDL Up
+ 1| D &@HPH]E O D] JiEUIQ OiIWKDWy Py
DOMiYDO PHJHJ\H] PpUHW" NJUW YiJ NL
IHOPEH LOQIEVYRWVHHEHQ PHJG|QWYH
+ | DNRQ\KDL SDStUW|UO RNOW]|JXHQ HI
iEUD
+ 1 D JiEUD DODSMiQ |[VV]HUDJDV]WMD
QH PDUDGMRQ UpV DKRO D IpQ\ EHMXW
RSWLNDL UpVW H]W IHNHWH V]JLJHWHO
NLNeV]|E|]OKHWMeN
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(OOHQ UL]]*N KRH\DMYOHN'W | RWNYSXQN
$] XWROVY HOOHQ UJpV XWiQ I~-MMXN OH
IRJODONR]iIVLJ KDJ\MXN V]iUDGQL RSFLR

iEUD

+LSRWpP]L $PHQQ\LEHQ HVIN|[]*QNHW MyO pStWHWWe
IRUGtWYD D SDStUW|UO JXULJIED EHOHES
IRIMXN OiWQL +D XJ\DQH]W HJ\ Ji]W|OWp
PHIJKDWiUR]JRWW V]tQNMNS YRQDODNDW Oi\

7THUY $ WHUY D] KRJ\ D] LVNRODL V]JHUWIUEDQ
JIJNLV+OpVL FV[YHN VSHNWUXPiUyO IRWy\
IRJODONR]iIVRQ P DMZB HQWHIJ t BWWKIRRJ U D
PHJYL]VJIOMXN

JHOIHGH] $ PiVRGLN IRJODONR]iV OpQ\HJH KRJ\ D ¢
WHOMHVHQ KpWN|]QDSL HV]N|]INNHO LV H
PHJLVPHUpVKH] D PLQNHW N|UsOYHY YLO
LIPQ\HV NLYLWHOH]pVVEDJWMD LN ROMW §
Q\HUKHW NL PHO\ WXGRPiQ\RV V]HPSRQ

L, )RWYN NpV]tWpVH

7HUY $ KDUPDGLN IRJODONR]iV VRUIQ D] D FpO
NeO|QE|] Ji]W|OWpV" FV|YHN V]tQNpSHLU

OHJYDOyY'$ IRWYN NpV]tWpVH VRUIQ VRN VIJHPSRQW
IVVIHWpWHOpPW LOOHW HQ My KD WLV]Wil
LVPHUHWHLYHO (]JiOWDO PHIJWXGMXN PLI
OHJNpP]HQIHNY EE DJRQEDQDI NIV JRREQD\
$ NJUsOPpPQ\HN PHIWHUHPWPpPVpPQpPO ILJ\HC
OHKHW OHJV|WpWHEE OHJ\HQ tJ\ NLNeV]
KDWiVRNDW (] MHOOHP] HQ ]DYDUy EHFV
PHJ D IpQ\NpSHNHQ ,00HWY H. MNOYHNN V



Vg SURMHNMW
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VItOQNPpSYRQDODLUD UiUDNRGY NRQWtQXX
PHJQHKH]tWL D NpSIHOGROJR]iVW

(JHQ NtY+O pUGHPHY DUUD LV RGD ILJ\HO!
YRQDODN OHKHW OHJ 1+JJ OHJHVHN OHJ\}t
PHIROGKDWMXN GH V]JRIWYHUHV XWyPXQ

$ WHYpNHQ\VpJ EHIHMHJWpYHO D GLiNRN
UHQGHONH]QHN PHO\HN PLQWHJ\ XMMOH
JiJUD $PHQQ\LEHQ D] LVNRODL NpV]OHW
NLV+sOpVL FV|YHW D] HJ\HVPKIRGNDS YR QL
UHQGHOQL H]iOWDO D NpS YDODPHO\HVVW
VHIJtWVpJpYHO D W|EEL IRWYKR] NDOLEUil

iEUDKLGURJpQ DOQP SIHPRYYV EpWDQRPNH9 YRQD

iIEUDJHUMHV]WHWW QHRQ VSHNWUXPIQD
,9)RWYN NLpUWPNHOPpPVH

&pOXQN KRJI\ D KDUPDGLN IRJODONR]iV Vv
VItQNpSYRQDODNDW EHD]J]RQRVtWVXN LO!

$ GLINRNEDQ WXGDWRVtWDQXQN NHOO D]
LIJD]iQ pUWpPNHVVp V]iPXQNUD KD D UDMYV
LQIRUPiFLYYi DODNtWMXN iW

$QQDN pUGHNPEHQ KRJ\ HJHNE O D VSHN
NLQ\WPQIVpJ+*QN YDQ HJ\ SURJUDPUD PHC(
KRJ\ D SURJUDP ~J\ GROJR]]D IHO D] DGR
HJ\ LQOWHQ]JLWiVJ|UEpW UDM]RO IHO PHO)
SHIHUHQFLDNpS EHROYDViVDNRU D SURJL
DUIQ\RNDW NpV]tW PDMG HJHNHW HOPHOQ
iOWDOXQN NpV]tWHWW NpSHW ROYDV EH

DGDWEIi]JLViYDO PDMG YLVV]DDGMD DQQD
UHIHUHQFLDVSHNWUXPiUD OWSMRWEX®@ Kl
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KLEDKDWiURNRQ EHO+<O NpSHV PHJPRQGD
YL]VJiOXQN PLO\HQ Ji]WyO V]iUPD]LN

$ NpSHN IHOGROJR]iViKR] P®HDPNHD HNVH
H]W GLINMDLPPDO NJ|]|[VHQ tUWXN PHO\C
$ SURJUDP HOV OpSpVEHQ EHROYDVVE
iUQ\DODWDLED NRQYHUWiIO PDMG HJ\ N
V]"UMH D ]DMW pV D NLVHEE KLEiNDW D
$(JHN XWiQ |VV]HJI]L SWHOIHON PG\ D Q |
pUWpNpW DPLE O LQWHQ]JLWIiVJ|UEpW U
SURJUDP PHIJNHUHVL D FV~FVRNDW

(UHGPPpQ\NpQW D SURJUDP D N|YHWNH] il
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$ IHQWL NpW iEUIQ D GLiNRN PHJILJ\HOKF
iOWDOXQN NpV]JtWHWW VSHNWUXP N|JWL ¢
ILJJHOP*NHW DUUD KRJ\ H] D SURJUDP F\
DONDOPDV .RQNUpW KXO CHPIQR VIV]] RIN DHAY

+D QHP VIHUHWQPpPQN KDV]QiOQL D PHOOp
HJ\ PiVLN OHKHW VpJ LV pUGHNHYV OHKHW
D] HYHWEHQ D PDQDSViJ RO\ GLYDWRV R?
LOQWHOOLJHQFLIW KtYMXN IV KLt RN DN 7IX
PHJSUYEIOMiN HOPDJ\DUI]QQ IS OIGRX O POL W&
PHIJWXGQL D NpSU O $ &KDW*37 SURJUDP
DKKR] KRJ\ RO\DQ SURJUDPRW tUMRQ Pt}
IRWYyN 9LV]RQW pMWBQX®RQWRY KRJ\ D]
JRQGRONRGIVW tJ\ VHP WXGMXN NLNHU-GC
HOPDJ\DUiI]QL KRJ\ PLW VJHUHWQpPQN pV
JRQGRONRGIVPYGMiW LOOHWYH NLDODNt
OHWLV]WOWD @ O)Xp | IHHOKM WP HHIROGDQGY SURE



i)

7DSDV]W

3\WKRQ
SURJUDP

+$1* e6 )el<

$ IRJODONR]iIVRN EHIHMH]WpYHO D GLiNR
W"]JKHWQHN NL PDJXN HOp OHJEHV]pOKHV
KpWN|]QDSL DONDOPD]KDWyViJUD LV IHO
PHO\ WHU*OHWHLQ KDV]Qi@MWVN I plY WG HA
LQIRUPIFLYNDW

LP SR URAY
LPSRUWKPSDVQS
LPSRUPDWSORWOLE S\SDRW
IURPVFLS\ VLJQIDRSBRUWQGBSHDNYV

GHIUDWLR
UDWLRV >@

IRUL LQSHDNV
UDWLRYV DSSH@QW VXPSHDNYV

SULQWDWLRV

GHIDGGBWRBGDWDEDVH
JOREDUDWLRYV

ILOH RSHQVRXUFH W[WD HQFRGL@J)

QDPH LQSXWGMD PHJ D UHIHUHQFLD NpSHQ W

Ji] QHYpW
SULQ@DPHHQG ILOHLOH
IRUL LQUDWLRYV
SULQW HQG ILOHLOH
SULQW

LPJ FY LPUHB&RWR KLJDQ\ KLIJDQ\QHW SQJ

JUD\ FY FYW&RORU LPJ FY &2/25B%*5 *5%<
EOXU FY *DXVVLDQ%»OXU JUD\

ILJ D[ D[ SOW VXESORWYV
JULGVSHFBNKNALIKWBUDW:2RYVY @°

LQWHQVLWLHY QS VXP[EWODXU

SHDNV B ILQGBSHDNV LQWIQRPWQHRQFHVKDS®@>
GLVWDQPH VKDS®@>

SULQS\HDNYV
UDWLR
DGGBWRBGDWDEDVH
D[ SORW LQWHQVLWLHV
D[ SORW SHDNV LQWHQVLWLHV>SHDNV@
D[ VHWB[OLP I5PJ VKDS @@
D[ LPVKRZ FY FYW&RORU LPJ FY &2/25B%*5 5*%

D[ VHWB[WLFNV >@
D[ VHWB\WLFNV >@

SOW VKRZ
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[’E\D "LIJLWIOL $ QHJ\HGLN IRJOGIOINRi® MWV HNIXOW~UD yUil

Q% )eJIJHOpPN

NpSIHOGROJR]iV HJ\ OHHJ\V]HU"VtWHWW |
GLINRN

JRUUIVRN

'fO\D *HUJHO%HYH]HWpV D FVLOODJiV]DW!
JDOD[LVRNLJ
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WHUPpPV]HWWXGERBFPDWWIQINL WXGCRPVOMW
PDWHPDWLND

$ IpQ\ VILPEROLNXV pV J\DNRUODWL V]HU
*QQHSHLNEHQ

W | UW p) HOOGHEVM U P p V] H WAR X & R P i XIi0D L V
N X O WG-LLID W i O LEV G\HKIGMV ~ QXML @YY HIN N[O F VW D (

. XOWXUiOLVY NDSFVRODWRN IHQQWDUWKI
LQWHUNXOWXUDOLWiV JOREIiOLV WDQXO|
$ IpQ\ N*O|QE|]VNXDMSHQIONVEHP XWDWiVD
NLIiOOtWiVRQ NHUHV]W+O

pY
SHUFHV WDQyUD T SHUFHVY SURMHNYV

4XL]L]] .DKRRW yUD YpJL WHV]W

&DQYD OiPSiV WHUYH]pVH

7HDPV NDSFVROyGy DQ\DJRN IHODGDWR
3DGOHW NXWDWiVL HUHGPpPQ\HN pV NpSFt

6]tQHV SDStURN ROOYy UDDIDWNV YO PP WRE
EHPXWDWyYKR] NpSHN pV YLGHyYN D] *QQH
.pSHN pV V]|YHIJHN Q\RPWDWRWW d & UPNED
GHNRUIFLYKR]

NRPPXQLEMNJIFLW W P 'tR MDEWD WARYUGINDINE L @ DR W F
NULWLNXV HSQBROPRBRVWIROGV

$ IpQ\ VILPEROLNXV pV J\ADNRUODWL MHO|
NXOW-~UiN *QQHSHLEHQ

.UHDWtY NpV]VpJHN IHMOHV]WpVH KDJ\RP
$ NRPPXQLNiFLYV pV D] HI\eWWP"N|GpVL I
JHMPNBBLINRN LQWHUNXOWXUIOLV pUJpN|
$ WDQXOyYN pUWpPNHOMpPN D WXGRPiQ\ pV
NXOWXUiOLV KDJ\RPiQ\RNNDO

)PQ\*QQHSHN pV RBINRPN WJRREROLNIMD N«
NXOW~UIiNEDQ
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$ PHJYDO°VaWZzV PHQHWH

. %HYH]HWQYWOQHSHN pV KDJ\RPiQ\RN

.pUGPV D GLINRNKR] A7XGWRN RO\DQ Q¢
MiWV]LN"u

$ GYiGALZDADQXMWDUiFVRQ\ pV D INMI /L DiiC
EHPXWDWiVD NpSHN pV YLGHYN VHJtWVpJ

$ WDQiU HO NpV]tWL D V]*NVpJHV DQ\DJRI
J\HUW\iN PpFVHVHN YDJ\ HJ\V]HU" OiPSi
pV NpSHN NLYiODV]WiVD D] *QQHSHNU O

$ GLINRNDW FVRSRUWUD RV]J]WMXN PLQ(
NXWDWiV IRO\LN D FVRSRHWHRGRWHE HOO KD
VILPEROLNiIMD VWE $ FVRSRUWRN PHJW
J\HUW\DGtV]*NHW D] *QQHS V]LPEROLNiIMIL

$ GLINRN HIDONP@E MBI\ J\HUWNBGEOVGENRW i\
IRO\DPMRWDQ D WDQiU U|[YLGHQ EHPXWDW!
VIHUHSpW SO V]JtQHN NHYHUHGpPVH J\HU

OLQGHQ FVRSRUW EHPXWDWMD OiPSiViW
MHOHQW VpJpW pV VILPEROLNiIMiW $ W|E

5HIOH[LY OHO\LN *QQHS WHWV]HWW OHJN
VIHUHSpU O" $ WDQiU |VV]HJ]L D WDQXOW
My YV JRQRV] IpQ\ PLQW UHPpQ\

BUH]JHQWIiFLYy DPHO\ NpSHNHW U|YLG YLC
WDUWDOPD] D] *QQHSHNU O

'LiNRN NUHDWtY DONRWIiVDL OiPSiVRN J\
$] *QQHSHN N|]|WWL N+O|QEVpJHN pV KDV
&VDSDWPXQND WDSDV]WDODWD

5HIOH[LYV NpUGpVHN
OL D N|]|V D EHPXWDWRWW *QQHSHN N|]
+RJ\DQ PXWDWMiN PHJ D] *QQHSHN KRJ
HI\HWHPHV"
OLPLRQWRY D My pV D JRQRV] N+]JGHOPp(
VILPEROLNiMiQ NHUHV]W-O"

&VRSRUWRY EHPXWDWYN OLQGHQ FVRSRI
*QQHS V]LPEROLNIMiW pV VDMiW DONRW:I\
WHUY

,QWHUDNWtY PHJRV]WiV $ W|EEL FVRSRU
DQ\DJRNDW KDV]QiOWDWRN"p AOLpUW IRC

.p]JHO NpV]tWHWW OiPSiVRN J\HUW\DGtV]l
DONRWiIVDL DPHO\HN D] *QQHSHN V]LPER
'LJLWIiOLV SURGXNWXPRN GLJLWIiOLV SOI
PIVWHUDKINDOPD]iV VHItWVpJpYHO

5HIOH[LY tUIVEDQ OLQGHQ FVRSRUW U|YL
IHOGROJR]RWW sQQHSU O
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., ,OQWHUDNWLtY NLiOOtWiV WHUYH]HWH A
SHUF

$ WDQiU U[YLGHQ EHPXWDWMD D IpQ\ V]H
NpSHNNHO YLGHYNNDO SpOGiINNDO .pt
NDSFVROYGKDW D IpQ\ D] HPEHUHN pOHW
YLOIJVIHUWH"u

&VRSRUWRN NLDODNtWiVD NXOWGYi®LKZ®@]
tQDNtQDIPSINV]IWLYIiO [VLGKBOQXNRPi QH L2
NDUiFVRQ\

(VIN[]IN EL]WRVtWiVD SDStURN IHVWpNH

$ WDQiU U|[YLGHQ LVPHUWHWL D NLiOOtW
NeO|QEfOW~UINEDQ SO GtYiOL KDQXND
IHVIWLYiO ORWLYiFLYyV NpUGpVHN AOLpl
I p QN™

.LiOOtWiV HO NpV]tWpVH
$ FVRSRUWRN NXWDWMiN D YiODV]WRW\
KDJ\RPiQ\DLW pV U|]YLG EHPXWDWyYW Ny
NpV]tWpVH OiPSiVRN J\HUW\DGtV]HN G
GHNRUiOiVD pV NLDODNtWiVD

.LiOOtWiV OHERQ\ROtWiVD
OLQGHQ FVRSRUW IHOIiOOtWMD VDMiW ic
V]*O N N|UEHMiUKDWMiN D] iOORPiVRNEL
WHYpNHQ\VpJHNEHQ SO OiPSiV NpV]tw

$ GLINRN VDMiW NXWDWYyPXQNiMXN UpYpC
W|UWpPQHOPL pV WXGRPIiQ\RV VIJHUHSHW V
NXOW~UIiEDQ ,QWHUDNWtY HOHPHN NpV]t
NUHDWtY pV NtVpUOHWH] PyGRQ

'LiNRN PHJWDSDV]WDOMIiN D IpQ\ V]IHUHS|
NXOWXUiOLV YDOOiVL WXGRPiQ\RV .Ul
KDV]QiODWD OiPSiVRN pV GHNRUIFLYN HO
.RPPXQLNiFLYy $] HONpV]-OW iOORPiVRN E
OiIWRJDWYNNDO

I1IV UHIOH[LY OHO\LN iOORPiV YROW D O
IVV]HJ]L D NLiOOtWiV WDQXOViJDLW OL D
YLOIJV]JHUWH"

JLILNDL DONRWiIVRN OiPSiVRN J\HUW\DG
'LJLWiOLV SUH]JHQWIiFLYN 3RZHU3RLQW &
LVPHUWHWpPVpKH] ,QWHUDNWtY NYtJHN .
IRUPIEDQ LVPHUWHWYH D WDQXOWDNDW

OLQGHQ FVRSRUW OpWUHKR]]D VDMi®@MiDQ
NXWDWRWW NXOW~UiW pV *QQHSHW $ Oi
XQLYHUJ]iOLV VIHUHSpPEH YDODPLQW PHJI
NeO|QEVpPpJHNHW pV KDVRQOYViJRNDW

.pUGpPVHN PHJYLWDWiVD AOLpUW IRQWRYV
$ GLINRN |[VVIHKDVRQOtWMIiN D NXOW-~UIiN
NeO|QEVpPpJHLW
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OLQGHQ FVRSRUW U|YLGHQ EHPXWDWMD i
DONRWIViIW $ NLIiOOtWiV LQWHUDNWLtY Up
DONRWIVW SO SDStUOiIPSiV NpV]tWpV

.p]JHO NpV]tWHWW WiUJ\DN OiPSiVRN J\k
'LJLWiOLV DQ\DJRN SO SUH]JHQWIiFLYN N
,QWHUDNWtY MiWpNRN YDJ\ NYtJHN D] i0OO

7TDQWzUJ\L NDSFVRODWRN

2SWLIMWHDQHQVPJIJHN IpQ\ YLVV]DYHU GpVH
*\HUW\D pJpVpQHN NpPLDL IRO\DPDWDL

$ N*O|QE|] IpPQ\*QQHSHN HUHGHWPQHN pV
IHOWIiUiVD
$ YDOOIVL pV NXOWXUIiOLV KDJ\RPiQ\RN E

$ IpQ\*QQHBEHANDM]L HOKHO\H]NHGpPVH OHC
RUV]iJRNEDQ *QQHSOLN H]JHNHW"

'LIJLWIiOLV HVIN|]INNHO YDOyYy WHUYH]pV ¢
GLJLWiOLV PHIWHUYH]pVpUH 2QOLQH N>

+DJ\RPIQ\RV Np]P"YHV WHFKQLNiN SO Oj
6]tQHN pV IRUPIN VILPEROLNiMD N+O|QE|]

6]LPPHWULD pV JHRPHWULDL IRUPIN WHU"
PpPUHWHN NDWRpPRWINY PXQNiIN VRUIQ

OHOO YNHOHHWHW |IRJODONRI]IV SHUFHV VWV

&VRSRUWRN IHODGDWDL
$FVRSRUWPXQND PHQHWH
OHOOBNBMWNWWDQYUIN ¥ SHUF

6]HUYH]pVL IHODGDWRN
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OHOOpPNOHW %HYH]HW IRJODONR]iV

&VRSRUWPXQONFYFPRPRMWRN LVPHUMPN PHJ D KR]]JiMXN UHQGH
HO HJ\ NUHDWtY SURGXNWXPRW DPHO\ EHPXWDWMD D] «QQ
FVRSRUWRN HJ\ U|YLG SUH]JHQWIiFLY IRUPIMIEDQ RV]J]WMIN Pt}

&VRSRUWPXQND PHQHWH

&VRSRUWRN $LRYDPWMi®AWD FVRSRUWUD RV]JWMXN PLQGHJ\
IpPQ\*QQHSKH] NDSFVROYyGy IHODGDWRW NDS

1 GtYiGLZDQGLD

$ KDQXNDLGY KDJ\RPiQ\

+ NDUIFVRBUHV]WpQ\ KDJ\RPiQ\

$ NtQDL OIRS]JWLYiO

JHODGHWORWWIiVD D FVR$RIUNRSRR @ BWHIDFMDL PHIJRV]WMIiN H
NJ[YHWNH] IHODGDWRNDW
I NXWDWYyBXONPHS HUHGHWpPYHO MHOHQWPVPYHO pV V]LF
LQIRUPIFLYN |[VV]HIJ\"MWpVH
$ Np]P"YHV I$DPG@®MSKH] NDSFVROYGyY KDJ\RPiIQ\RV WiUJ\
JV\HUW\DGtV] PHJWHUYH]pVH pV HONpV]tWpVH
f SUHIHQWIiFLy 8 CGENHPXWDPNVH DQ\DJ |VV]HIOOtWiVD HO NpV

JHODGDWRN D FVRSRUW V]iPiUD
f .XWDWiVL IHODGDWRN
“ 0L D] *QQHS HUHGHWH pV W|UWpPQHWH"
“ OL D IpQ\ VIHUHSH D] *QQHSEHQ"
“ +RJ\DQ NDSFVROYGLN D] *QQHS V]JLPEROLNiIMD D IpQ\K
f .UHDWtY IHODGDWRN
“ GtYiOL FVRGRUWHQHN HJ\ RODMOIiPSiVW GL\D DPHO\F
GtV][tWHQHN
20DMOIPSiV NRPX WRpY¥BINH 'L ZDOL 2LO /DPSV
“ KDQXND F\RSIRUMHQHN HJI\ HPRBHO OPH Q YWIDW\iN KDV]Q
YDJ\ UDM]JROMiN PHJ GLJLWiOLVDQ
gWOHWHKNY 8QLTXH OHQRUDKY 0DGH Rl %UHDG &DQG\
“ NDUIFVRQ\ $ORBRUWQDN HJ\ J\HUW\DGtV]W YDJ\ WHUY
IpQ\le]pUW SDSYWPEYODQ\DJEYO
gWOHWHN\V]HU"EE '.< [WOHWHN NDUiIFVRQ\UD D EORJL
“ NtQDL OiPSiV.FPWRBRHQHN SDStUEYO V]tQHV OiPSiVRND
KDJ\RPiQ\RN LKOHWWHN
gWOHWHNDQWHUQV &UDIWYV 3HUIHFW IRU WKLV 6HDVRC
f 3UH]HQWIiFLyV IHODGDWRN
“ EOOtWVDQDN [SHUYKHM\EHP XWDWWD OP P HO\
H $] *QQHS U|YLG W|UWpPQHWpPW
u $ 1pO\ VILPEROLNiIMiW D] DGRWW NXOW~UIiEDQ
L $ FVREBRWDWO NpV]tWHWW DONRWIiV EHPXWDWIiViW pV C

.UHDWtY SURGMHNWKXKRRRSIVRN J\HUW\DGtV]HN YDJ\ GLJLYV


https://www.wikihow.com/Make-Diwali-Oil-Lamps
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https://de.pinterest.com/pin/281543720696243/
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OHOORBNGBMNMWNWPXYONWiIV PHIWHUYH]pVH 1 SHUF
$ SURMHNWPXQND PHJYDOyYVtWiVD D] DOIEEL ERQWIVEDQ MI

yUD 7pPD IHOYH]JHWpPVH pV NXWDWiV
,G WDUWBPUF
7DUWDORP
$$ WDQiU LVPHWWHWSpWV INQA|QE|] NXOW~UINEDQ SHUF
t& VRSRUWRN NLDODNtWiVD D IHODGDWRN NLRV]WiVD
$$ GLINRN HOINM|BWYP XQSRWW WpPiYDO NBEB¥RODWEDQ
&pCB] *QQHSHN PHIJLVPHUpPpVH D NXWDWyPXQND iOWDO

yUD .UHDWtY WHUYH]pV
,G WDUWBPUF
7DUWDORP
f$ FVRSRUWRNIiPORPHWRNED WY V]IWHQG LQWHUDNWLtY HOHP
JV\HUW\IN GLJLWiOLV DQ\DJRN
£$] HVIN|]|IN pV DODSDQ\DJRN HO NpV]tWpVH
$ NUHDWtY SURGXNWXPRN HONpV]tWpVH
&p0CB] iIOORPLYR®LY pV LQWHUDNWtY HOHPHLQHN PHIJWHUYH

yUD $ONRWIV pV iOORPiVRN NLDODNtWiVD
G WDUWBPUF

DUWDORP

t$ GLINRN IRO\WDWMIiN pV EHIHMH]LN D OiPSiVRN GtV]HN
HONpV]tWpVpW

1$]JiOORPiVRN EHUHQGH]pVH pV WHV]WHOpPVH
&p ] iIOORPiIVRN YL]XiOLVY NLDODNtWiVD pV J\ADNRUODWL IHC

’7

yUD .LiOOtWiV OHERQ\ROtWiVD
,G WDUWBPRUF
7DUWDORP
£$] iOORPiIVRN EHPXWDWiVD D FVRSRUWRN LVPHUWHWLN
OiIWRJDWYNQDN RV]WiO\WiUVDN PiV RV]WiO\RN V]<O N
$+ , QWHUDNWtY WHYpNHQ\VpJHN OHYH]HWpVH SO OiPSiVNy
f5HIOH[LY N|]|V pUWpPNHOpPV D NLiOOtWiV WDQXOViJDLQD!
&p0s GLiIiNRN EHP XWDW NP FPLIW N B QNXUDHADIAN Y pUH G P p Q\HL N |

gVV]HVHQUD
$] yUDV]iP UXJDOPDVDQ LJD]tWKDWy D GLIiNRN WHPSYMiKR]
NLiOOtWiV Q\LOYiQRVViJiKR]

7pPiN
'tYiQEL ZD@)G LD
1% HPXWDWy DQ\DJ .pSHINQYLGBWS DY DQGLDL
$.UHDWtY SURGXNWXP 20DMOiPSiV GL\D DPHO\HW D F\
1, QWHUDNWtY WHYpNHQ\VpJ $ OiIWRJDWYN NLSUYEIiOKDW

+DQXND ]VLGy KDJ\RPiQ\

$%HPXWDWy DQLDIWSPMINGSUH]HQWIiFLY D PHQyUD W|UWpC
$.UHDWtY SURGXNWXPPRGWQUI\RHQYININD O
$1,QWHUDNWtY WHYpNHQ\VpJ *\HUW\iIN J\~MWiVD HJ\HV W
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.DUIEVRQ\
$%HPXWDWy DQ\DJ 3UH]HQWIiFLYy D IpQ\HN V]JLPEROLNIiMi
f.UHDWtY SURGXNWXP .DUIFEVRQ\L IpQ\leJpU YDJ\ J\HUW\

I, QWHUDNWLtY WHY p NM<@MPE|] $ BOQ WDRI RIMEYIBI WQHN GtV]HNI

.tQDL OIRS{WLYiO

$%HPXWDWy DQ\DJ .pSHN pV YLGHYN D IHV]JWLYiO V]tQH\
f.UHDWtY SURGXNWXP 3DStUEYyO NpV]+OW KDJ\RPiQ\RV N
1, QWHUDNWtY WHYpNHQ\VpJ (J\HGL OiPSiVRN NpV]tWpVH






/(9 (*

1. Tiszta OHYHJ W

67($ 0 PDW H P DIW]LLNER. R OyR LYDp VIHS\RIUWAQ QW D UW K D
WHU+«OHW

“VV]HIRJODO® WZEOz]|DW

7DQWiUJ\ PDWHP DIW]LLNNER ROYNpPEIDO G UD SIRUB/H I HQ1Q
GLJILWiO LHP "VXDNL~ WX GIRIF) Q WRINU ¥WPHIMWHR/A R

7pPiN $ OpJVIHQRWPNEDQ D OHIJQDJI\REE HJIpV]\
WpQ\H] 5HQJHWHJHQ OHV]QHN EHWHJHN
VIHU DQQ\LDQ KDOQDN EHOH D V]HQQ\H
PLQW DPHQQ\L DXWYEDOHVHW W|UWpPQLN
YDQQDN NLWpYH $ VIHQQ\H]JHWW OHYHJ

RNR]
'LiNRN NF pY
7DQyUD € i SHUF
LG WDUW
'LiNRN V] |

7DQtWiVL $ WDQYUiINKR] V]*NVpJHV HVIN|]IN LQWHU
HVIN|]IN FHUX]D $ WDQYUiKR] WDEOHWHN LV KDV]
HJ\pE PXQNDIRUPIEDQ V]JHUHWQpPQN IHOG

7DQyUD $] yUiIN VRUIQ D WDQXOyYN PHJLVPHUNHGC

WDUWDO OpJV]HQQ\H] WHYpNHQ\VpJHNNHO pV WpC
OpJV]HQQ\H]pV HJIpV]VpJUH NiURV N|YHWNM
WHKHW+QN PL D OpJV]HQQ\H]pV FV|NNHQW
VIHOO JWHWpV WHFKQLNiIMiW PDMG NUHELC
DONDOPD]]iN D PHJV]HUJHWW WXGiVW YD
VIDERWWDQ

V]i]DG NRPPXQ EMIFLW W PR M®BD WARUGINDIN L  QWR W/ F
NRPSHWF NULWLNXV HSQERONRBRUIROGV

7DQX0iVI 2

SURMHNWWHUY

$ J\DNRU 7LV]WD OHYHJ W
HOQHYH]

$ PHIJYDO°V2WZzV PHQHWH

eUGHNO { OLW O OHV] VJHQQ\H]JHWW D OHYHJ "

IHONHOW OL D V]PRJ"

HO JHWH) OL D] D VDYDV HV "

NpUGpPVH +RJ\DQ OHKHW B\ INN H Q@AM QLY BV "
%HOWPUL pV NeOWpUL OpJV]HQQ\H]pV"
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OLpUW NHOO SRUW W|U|OQL"
+RJ\DQ NHOO MyO SRUW W|U|OQL"
OLpUW NHOO V]HOO JWHWQL"

$ PDL yUiUD HJ\ QDJ\RQ IRQWRV V]yYDO p
OHJIRQWRVDEE GROJRW MHO|OL D] pOHW
OH DJW D V]yW DPLUH JRQGROKDWWDP
JRQGROWDP $ PHJIHMW p\ VWM YV [RYGHIOL QR
$] HJ\LN OHJIRQWRVDEE GRORJ D] pOHW-=
OHJIHMWpV HJpV]VpJ $ PHIIHMWpV XWiQ
OHJIRQWRVDEE V]yW

$ OpJVIHQQ\H]pV RNDL /HDUQLQJ$SSV
/pJVIHOQ\H]pV PV RUNBIQ WPVEHX QN MDY tWDC

/HDUQLQJ$SSV
$] RQOLQH IHODGDWRN |RHJI W B ©HO KD W BN

6]PR&"U" I«VWN|G DPL OHJLQNIEE D QDJ\’

6DYDV $HVIHQQ\H]HWW OHYHJ NHYHUHGLY
PpUJH] Yp YiOLN ,O\HQNRU DODNXO NL D
WDODMED PHJPpUJBYICB]BNHVD \HHOIRW\ D \B]
PS*OHWHNHW LV URQJiOMD

'RKiQ\]i¥ FLJDUHWWDI+VW D NiWUiIQ\RQ pV
UpV]EHQ UINNHOW YHJ\L DQ\DJRW WDUW
l«VW|W EHV]tYy HPEHUHNHW SDVV]tY GRK
NiURV D] HPEHU V]iPiUD PLQWKD GQRRMQ\F
NI[YHWNH]PpQ\HL THMIpNWiyUNHQEMW HULL E |
OpJ] VIHUYL PHJEHWHJHGpVHN Q@@WPD
NRUDV]+OpV

JRWRV]LOMWHREHUHN pV D] iOODWRN R[LJp
GLR[LGRW OpOHJIH]QHNGNR [ $GNRVD PQ HRII]W \q
IHOKDV]QiOQL GH D Q|YpPQ\HN LJHQ &VHI
HOHQJHGKHWHWOHQ D] HPEHU W~OpOpVp

3HQpPV]JRPEDUIV Q\LUNRV ODNIiVEDQ N|QC
SHQpPV]JRPED %HOpJ]pVeN OpJ~WL PHJEH
RNR]KDW $ SHQpPV]W O PLQGHQNpPSSHQ P
HOHJHQG D] DGRWW KHO\LVpJ SiUDRHOQW
HOSXV]WtWiVD )LJ\HOM+<QN D J\DNRUL V]I

3RY SRU D] iOODWL V] UIN D SRUDWND C
1e+JJ|Q\IN|Q WH[WtOLINRQ V] Q\HJHNHQ
PHIJpULQWM+N HJHNHW D]JRQQDO D OHYHJ

9HJ\L VIHQG@\W]pW]WtWyV]HUHN D NR]JPHW]
IHVWpNHN D UDJDV]WyN V W D] HOHNWU
pV D I+VW|O N LV V]iPWDODQ RO\DQ NpPLI
DPHO\HN YHV]pO\H]WHWKHWLN D] Qi) p\WH @ ¢
KRJ\ QH NHYHUMe+N HJ\PiVVDO D YHJ\V]HU
V~O\RVDQ PpUJH] KDWiV~ NHYHUpN NHOF


https://learningapps.org/display?v=pq34fws8523
https://learningapps.org/display?v=p46tzjhej23
https://learningapps.org/display?v=p2pb2vvxn23
https://learningapps.org/display?v=p2pb2vvxn23
https://padlet.com/nemeczkinemariann/tiszta-leveg-t-o2pevrpcgd59ny9t
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EOODWWIiJLIOODWRN EXQGiMiQ NHUHV]W-
NHU<O D OHYHJ EH

IpIVIHQQ\HPMIVIHQQ\H]pV (XUYySIiEDQ D O
YHV]pO\H]WHW WpQ\H] 5HQJHWHJIHQ OH
OHYHJ W]BIU DQQ\LDQ KDOQDN EHOH D V]
EHWHJVpJHNEH PLQW DPHQQ\L DXWYEDO
DI\HUHNHN YDQQDN NLWpYH $ VIHQQ\H]H
WeG EHWHJVpJHW RNR]

OLW WHKHW+QN D OpJV]HQQ\H]pVY HOOHQ"
-HO|OG SLSiYDO DPLKH] 7H LV KR]]i WXG"

BB OHOO ]]*N D] DXWy KDV]QiODWiW

BB .[JOHNHGM+«QN NHUpNSiUUDO YDJ\ J\I
BB )"WV+sQN DXWyJXPLYDO P"DQ\DJ KXO
BB +DV]QiOMXQN DXWyW D N|JOHNHGpVK
BB +RVV]DEE XWDNUD PHQM+QN YRQDW\
HVIN|]]JHO

BB +D WHKHWMsN 1"WVeQN JHRWHUPLN?>

-HO|O/GH;0 D] LJD] iOOtWiVRNDW

BB $ OpJV]HQQ\H]pV QDJ\RQ NiURV D] HF
EHWHJVpJHNHW RNR]

BB $ OHYHJ V]HQQ\H]pVppUW PL QHP YL
BB $ OpJV]IHQQ\H]pV FVINNHQWpPVppUW F
BB $ V]iOOy SRU D] DXWyN NLSXIRJy IV
NiURV D OHYHJ V]iPiuD

BB $ VDYDV HV QHP NiURV D] pO YLOiJU
BB $ VIPRJ MHOHQWpPVH I«VWN|G $ QDJ
BB $ OpJV]IHQQ\H] DQ\DJRN EHNHU-OQH
NiURVtWMD D WDODMW pV D Q|YPQ\HNHYV

%HOWpPUL OpJV]IHQQ\H]pV
JUQ\HJHWHGEHQ PHO\LNNHO WDOiIONR]RC
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3HQPV]JRPED
OLW NHOO WHQQL D SHQpPV]JRPED PHJV]e«(

iEUD
9iODV]WKDWy IHODGDWRN

PVITWVHWHN NYt]W D] HGGLJ PHIJWDQXC

PV]tWVHWHN SODNiIWRW D OpJV]HQQ\H]|
IHO D ILJJHOPHW D NiURV OpJV]HQQ\H] D

PVITWVHWHN HJ\ OLVWiW KRJ\DQ WXGX
(JHNHW D] DUDQ\V]DEIO\RNDW tUMiWRN IH
l+JJHVV]eN NL D WDQWHUHP IDOiUD

*\"MWVHWHN N|UQ\H]JHWEDUIW WLV]WtW)
LOQWHUQHWHW IUMDWRN OH N|]*O«N QpKi
VWE "

. XWDNRGM OHO\HN D OHJV]HQQ\H]HWWF
VIHQQ\H]JHWWHN" OHO\HN 0DJ\DURUV]iJ Ol
OHJMREE D OHYHJ PLQ VpJH"

. HUHVJpOMHWHN D] LQWHUQHWHQ PLO\
MREE OHYHJ pUGHNpPEHQ *\"MWVpWHN NI
PVItWVHWHN SUH]JHQWIiFLYyW

OHJROGIVRN D EHOWpUL NJUQ\HJHWV]HQQ

Kornyezetbarat
tisztitoszerek

iEUD

$3iURVtWViIWRN |VV]H D NpSHNHW D OHtUi
OHJV]HQQ\H] EBE Wp@QMH QQ\H]pV RNDL /HI
$9ROW RO\DQ DPLUH QHP LV JRQGROWDW
$+RJ\DQ QHYH]]*N DJW D V"U" I*VWN|G|W
DODNXO NL" V]PRJ



https://learningapps.org/display?v=p46tzjhej23
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$0LpUW pSSHQ D QDJ\REE YiURVRNEDQ DC
LSDUL OpWHVtWPpQ\

$7XGWiWRN KRJ\' D VIHQQ\H]JHWW OHYHJ

KRJ\DQ" 6HJtW D NpS« $ VIHQQ\H]HWW OH
tJ\ D] LV PpUJH] Yp YiOLN ,O0\HQNRU DODI|
EHV]LYIURJ D WDODMED PHMBHNHW 8]
iOODWRNOVMOHWHNHW LV URQJiIOMD

$0LW JRQGROWRN PL KRJ\DQ WXGMXN EV
DPLQ WXGXQN YiOWR]JWDWQL"

$9DMRQ D N|YHWNH] PRQGDWRNR]PO® PH
MDYtWDQL D OpJV]HQQ\H]pVHQ" /HDULQL

7]0WVG NL D WIiEOI]JDWRW WHJ\pO MDYDV

7TDQWZUNDISFVRODWRN

7HUPpV]F OLW JRQGROWRN PLO\HQ GROJRN YHV]pC
WXGRPIiQ YPOHPPQ\HN PHJKDOOM WipAD t WH W BHH PO

D NpSHW pV PHIJWXGKDWMiWR ®HK RBIWV PLO
D] HIpV]VpJ*QNUH Qp]YH
[pJVIHQQ\H]pV SX]]OH



https://learningapps.org/display?v=p2pb2vvxn23
https://learningapps.org/display?v=p2pb2vvxn23
https://www.jigsawplanet.com/?rc=play&pid=2b42369bf5da

/(9 (*

’_Elg "LILWIOL "LIJLWIOLV HV]IN|]IN WDEOHW RKURMWNWR

(@) 0HOOPNO .HOOPNHN

iEWBDPRJ iIEBDYDV HV

iEUD )RWRV]LQW]| iEUD EOODWL V]HC

% )*JJHOpPN )RUUIV
7LVIWD OHYHJ W


https://www.greenpeace.org/hungary/cselekedj/tiszta-levegot/
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2. At LV]WZEE OHYHJ !UW

67($ 0 PDW H P DIW]LLNER. R OyR LYDp VIHS\RIUWAQ QW D UW K D
WHU+«OHW

“VV]HIRJODO® WZEOz]|DW

7DQWiUJ\ PDWHP DIW]LLNNER. ROYN p PLIDO G UB SIRGWIL WiO L
NXOWPWPDNL W X GIRIR) Q WRINU YWPHIDWHRMUI R Oy J L

7pPiN JHYHWV]HWpWHOH OpJV]HQQ\H]pV pOKH\
'LiNRN NI pY

7DQYUD € i SHUF

LG WDUW

'LiNRN V] |

2QO0LQH \ WD EOBWWROHI@W H U D N'W R MH EOVR U
HVIN|]|N

2110 MOIHQ ' 2
HVIN]|]IN

V]i]DGL NRPP XQ LMJIFLW W P R VOB WHRNUGINDIN L © QR i F
NRPSHWF NULWLNXV XSQE&RONRBRUIROGIV

7DQXOiVIfLI\HOHPIHOKtYiV D JOREJDNW SGRE@P R
PHIJV]HUNXWMDWYPXQND YpJ]pVH

SURMHNWWHUY

$ J\DNRU $ MV]WIEE OHYHJ pUW
HOQHYH]

$ PHJYDO°V2aWzV PHQHWH

eUGHNO { OLW MHOHQW D] KRJ\ SLVINRV D OHYHJ "
IHONHOW /HYHJ Qp@®M+HOWY D Q
HO JHWH) 9D® pOHW D +ROGRQ"
NpUGpVH /HYHJ QpON+O WXGXQN EHV]pOQL"
OLW WHKHW+QN KRJ\ WLV]WIiEE OHJ\HQ D

(O NpV]eC $ WDQXOYNQDN SUH]JHQWIiFLyV HO DGIiVED
OHYHJ VIHQQ\H] DQ\DJRNUyO
$ OHYHJ |VV]HWpWHOpPU O V]HQQ\H] DQ)
OHYHWtWpVH (N|]JEHQ D WDQXOyN OHtUM
OHYHJ VIHQQ\H]pV OHJIRQWRVDEE SUREO

&VRSRUWDODNtWiV $ WDQXOyYN N+O|QE|]
HJ\ FVRSRUWED DNLN D] DJRQRV WpPDN|
FVRSRUWRN IHODGDWDLQDN PHJEHV]pOp"
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6]yOiVRN N|]JPRQGiIVRN NiUW\iNDW HONpV
$$ OHYHJ EB]EBHMLMNOPpUWHOPH]pV V]JHULC
KLIEDYDOYDQ PDJ\DUi] VHQNL VHP KDO
KRJ\ D] LOOHW V]DYDL HOV]iOOQDN D C
YROQD +D SpOGiXO HJ\ DQ\XND QDSUyC
D GRORJUD GH PpJVHP WHV]L PHJ DP
PRQGKDWMD D]JW KRJ\ AOiIWRP D OHYH
KDOOJDW Ui $ PiVLN pUWHOPH]pV V]HU]
GROJRNDW PRQG QLQFV VHPPL DODBMI
PLQGHQIpOH NLWDOIOW KYD[XY¥YYDJRMW KR
MRJJDO WDQiFVROKDWMD D EDUIWMiQD|
EHV]pO
$1H URQWVG LOM@WM HOHYBQMQ QHP YDJ'
$7LV]WD DLD®IFHYHV]pO\ QLQFV LWW VF
$/HYHJ QHoN O ]Qp] YDODNLUH QHP OpW
$/HYHJ UBHIMVOYVtWKDWDWODQ NpS]H!
FVHOHNHGHWHLQHN QLQFVHQ D YDOVYVi
JHYHJ EH QHP @BKMMQYiUDW

%HPXWD\ .tVp PQHWPQ PHJOPpWH pV KLiQ\iQDN NLPX
(VIN|]IN JV\HUW\D [QJ\~MWy +YHJKHQJHU

OLKH] QpON+<O|]JKHWHWOHQ D] R[LJpQ"

iEUD iEUD

iEUD iEUD
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iEUD iEUD

(O JHWHV .|]|V JRQGRONRGIV
IHOWHYp OLW RNR]QD

D] R[LIJPQ KLiQ\D

D OHYHJ KLiQ\D

D WLV]WIiEE OHYHJ

D VIHQQ\H]JHWW OHYHJ "

7THUYH]p\V $ SURMHNW VRUIQ D WDQXOyYN PHJLVPHUI

OHYHJ W V]IJHQQ\H] DQ\DJRNNDO $ PiVRG
SODNiWRN DPHO\HN IHOKtYMiN D ILJ\HOP
NIYHWNH]PpQ\HLUH

$] YUIN VRUIQ PHIJLVPHUMeN D OHYHJ |VV
DQ\DJRN KDWiViW OHJYL]VJIiOMXN pV PHJ
IHOHO VWHWIEHW]pOMeN D SUHYHQWtY OHKFE
OHYHJ IRQWRVViJD PHOOHWW

YJHOIHGH] OL MXW HV]JHGEH D N|YHWNH] NpSHNU O"
PyGV]HU 6RUROG IHO D OpJV]HQQ\H]pV DOIEEL IRU

iEUD iEUD

iEUD iEUD

7DSDV]W $ OHYHJ EHQ OpY SRU NLPXWDWiVD

$] RV]WIiO\ED KR]JRWW RWWKRQ HJ\ KpWI
PHIWDSDGY SRU VIHPUHYpWHOH]pVH pV
UpVpQ NHUHV]W+.0 KDWROyY QDSVXJDUDM
PHJILJ\HOpVH
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=@l %HPXWD\ %HV]IPBRGYHNIYDOYVtWiVUYyO WDUWVDWRN |
—— DQ\DJRN

€ -ULWLNX)/HYHJ UVpJ
®~ JRQGRON &VRSRUWRNDW DODNtWYD WHUYH]]pWHN
MREEi WpWHOpPUH

7TDQWzUJ\L NDSFVRODWRN

THUPpV]E & VRSRUWRNED UHQGH] GYH NpV]tWVHWHN
WXGRPIQ SUHIHQWDBLYWODNIWRW

FVRAIRBWKi]KDWiV
gWOHWE|UJH D] *YHJKi]JKDWiV~ Ji]JRN p\
KRJ\DQ MHOHQMHQ PHJ D SODNiWRQ
FVRSRUW OWNWIQUNPJIHRWUIVRN
gWOHWE|U]JH D] LSDUL VIJHQQ\H] GpVHN
HVIN[]|N KRJI\DQ MHOHQMHQHN PHJ D S¢(
FVRSRUW D]JRQO\XN

gWOHWE|U]JH D] HOYpNRQ\RGRWW y]RQ
YDOy PHIMHOHQtWpVH

FVRSRUW 6]PRJ

gWOHWE|U]JH D V]PRJ NLDODNXOiVipUWw
D NJYHWNH]PpQ\HN IHOYi]ROiVD D SODN

iIEUDrHIKi]KDWiV iIEULVOHVWHUYV pJHVYR/UH QU
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iEUDRQO\XN iEUAPRJ

hYHJKi]JKPWOWREIiOLY IHOPHOHJHGpPVVHO N
D SODNiWUD UDM]ROQL SO MHJHVPHGYH
Yt]VILQWMpPQHN HPHONHGpPVH IRVV]LOLV

OHVWHUNBHDHMH] IRJHIOY RMMSFVRODWEDQ €
P"WUiJ\i]iV N|JOHNHGpPV I"WpV MHOHQKH

PIRQO(XN) D SODNiIWRQ O MKRWM\®D IJHRGSOP
QLWURLEBE®RN PHIMHOHQtWpVH

6]PRO] D SODNiW WDUWDOPD]KDWMD SO [

$ OHYHJ WXODMGRQViJDL
/JHDUQLQJDSSV NJ|]|V PHIJROGIVD N|]JEHQ
HJ\pQLOHJ OLQGHQ WDQXOy NDS HJ\ IH
N[]]V PHJROGiVD N|JEHQ DODWW |QiOOyI
$ OHYHJ |VV]HWpPWHOH /HDUQLQJ$SSV

$ OHYHJ WXODMGRQViJDL -HO|OG DOiK~
IV]tQWHOHQ V]DJWDODQ Ji]
$QHP Q\RPKDWYy |[VV]H SUYEIiOG NL HJ\ C
IN+O|QE|] Ji]JRN NHYHUpNH
IWDUWDOPD] QLWURJpQW
$QLQFV Q\RPiVD
tWDUWDOPD] R[LIpPQW
tKDOPD]IiOODSRWiW WHNLQWYH V]LOIUG
IYt]JEHQ MyO ROGYGLN
$Yt]JEHQ URVV]XO ROGYGLN
1D EHQQH OpY R[LIJpQ WiSOiOMD D] pJp’
D] pO OpQ\HN V]iPiUD QHP IRQWRYV
$OHKHW EHQQH SRU LV
tQLQFV EH@IQAH LG PQ
tPLQ VpJpW D Q|YPQ\HN MDYtWMiN
D] *YHJKi]JKDWiV HPHOL D OHYHJ K Ppu

2[LIJpQ PHJOPWH pV KLiQ\iQDN NLPXWDWi\
$ WDQXOYNQDN D OiWRWW HV]N|]IN DOD
DI]W HOYpJH]YMN| YOIIWNRHIJQIHW pVHNHW

$ OHYHJ YHO NDSFVRODWRYVY V]yOiVRN N|
RV]WiO\PXQND NHUHWpPEHQ D WDQXOyL |
N[JPRQGiIVRN pUWHOPH]pVH pV YDJ\ D WiE


https://learningapps.org/3377442
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3iURV PXQND D] HO JHWHVHQ NLYiJRWW
PDJ\DUiI]JDWRNNDO

&VRSRUWPXQND D] HO JHWHVHQ NLYiJRW
N[JPRQGiVRNDW NLDODNtWDQL PDMG N|]|
PDJ\DUi]DWRW

[ 'LILWIOL' "LILWIOLV HVIN|]IN WDEOHW 3& RNRVWI
@ 7HVWQHY 6SRUWH VILNAMMN UpV YLWiONDSDFLWIV

Y)JOGUDM] /pJN|UL IRO\DPDWRN
7RUQiIGYN V]HOHN
IpPJQ\RPiV
ODJDVViIJRN pV PpO\VpJHN

9L]XiOLV .|UGLDJUDP NpV]tWpVH N|UGLDJUDP Q\RF
et NJUFLNINVHNYD pV D]JRN [VV]HiOOtWiVD

iEUD
iﬁ ODWHPDV .|UGLDJUDP pUWHOPH]pVH DUIQ\RN V]i]D
oo

Q% Y*JJHOpPN )RUUIVRN

$ OHYHJ VIHQQ\H]pV FVINNHQWHWL D QD¢
. HYHVHEE IDMODJRV NLERFViIWiV GH W|E
6RNNROy D] HPEHUHN V]i]DOpND NpW p
OpJVIHQQ\H]pV PLDWW
/[pJVIHQQ\H]pV KDWiVDL
(] D] *YHJKi]KDWiVDL
1HP EDM KD GtJHODXWYG YDQ FVDN QH (
DJRQO\XN KHO\]HWNpPS
%HGXUYXOWVWDWIPRIDVIWIV NRUOiIWRI]]IN

6]PRJ
/[HYHJ . LNLSHGLD

9LGHYy
$ OpJN|U pV D OHYHJ V]HQQ\H] L <RX7XE



https://www.solarside.hu/levegoszennyezes-csokkenti-a-napenergia-termelest/
https://www.legszennyezes.hu/kevesebb-fajlagos-kibocsatas-de-tobb-auto-mi-az-igazsag/
https://www.zoldpalya.hu/varos/legszennyezes-kutatas-egeszseg-312389.html
https://www.zoldpalya.hu/varos/legszennyezes-kutatas-egeszseg-312389.html
https://ezermester.hu/cikk-8709/Legszennyezes_hatasai
https://www.agraroldal.hu/uveghazhatas-galbacse.html
https://www.autonavigator.hu/cikkek/nem-baj-ha-dizelautod-van-csak-ne-lelegezd-be-a-fustjet/
https://www.urvilag.hu/kornyezetunk_vedelme/20171007_ozonlyuk_helyzetkep
https://24.hu/belfold/2015/11/07/bedurvult-a-szmog-itt-a-riasztas-korlatozzak-a-kozlekedest/
https://greendex.hu/szmog/
https://hu.wikipedia.org/wiki/Leveg%C5%91
https://www.youtube.com/watch?v=Epo0bP0_-HI
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3. $ M3Y OHYHJ M!'UW

67($ 0 PDW H P DIW]LLNER. R OyR LYDp VIHS\RIUWAQ QW D UW K D
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“VV]HIRJODO® WZEOz]|DW

7DQWiUJ\ PDWH P BNILLNKP P LiFEL R O yJ|I006 UREMRIHAYJ L WiO L\
$IHQ Q W D U WK D MDY W X GRIPWHR NE® IJHD ©)\
P"YpV]HW

7pPiN $ OpJV]HQQ\H]pV (XUySD HJ\LN OHJQDJ\RI
V~OMRYV]VpJeJ\L pV JD]GDViJL N|[YHWNH]P
V]i]JH]HU HPEHU KDOiOD N|WKHW N|]YHWC
JD]GDViJL NiUW LV RNR] D PXQNDNpPSHV V|
UHQGV]HUHN WHUKHOpPVH UpYpQ

"LINRN NF pY
/DQyUD ¢ 1T SHUF
LG WDUW

'LINRN V] I

7DQtWiVL SURM HNIMRHIU D NEW { MEMH BRI WHUDNWHY Wp

HVIN[]IN V]JLPXOiFLyN pgY LRERG N OpO/HBIQIYRiF QHNVE H V]
HGpQIMBWWDNRURQWRDHIN|[tQHV SDStY HV
WDEOHWHN

7DQyUD $ OpJV]HQQ\H]pV D] HJI\LN OHJQDJ\REE HJ
WDUWDO (XUySiEDQ DBMONGItE'HWHJIVpIJHNHW YDC
KDOiOR]iVW RNR] N+<O|Q|VHQ D J\HUHNHN
Wt]V]HU W|EE iOGR]DWRW V]HG PLQW IRQ
D IRUUIVRN FVINNHQWpVH pV D WXGDWRYV
PHILVPHUKHWLN D OpJV]HQQ\H]pV RNDLW
NHUHV]W+O V]HPpO\HV PHJROGiIVRNDW NH

V]ilDG NRPPXQLENJIFLW W PR MBBED WHRDUGINDDINE L ® QR N F
NRPSHWF NULWLNXV HSQERONRBRHIROGV

7DQXO0iVIgOREIOLYV SUREOpP{iN| P 6 YHMPMW KGHD WRV Vi

SURMHNWWHUY

$ J\DNRU $ M|Y OHYHJ MppUW
HOQHYH]

$ PHIJYDO°VaWZ2V PHQHWH

eUGHNO ( .pS]HOG HO KRJ\ D OHYHJ DPLW EHOpO}
IHONHOW KDQHP KDWiVVDO YDQ D] HJpV]VpJ+QNUH
HO JHWHY W|UWpPQLN KD D OHYHJ V]HQQ\H] GLN" +F
NpUGpVH
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PV PLOQGDQQ\LXQN pOHWpW" OLpUW IRQW E
WLV]WIiEE pV HIJpV]VpJHVHEE OHJ\HQ"

(O JHWHV NpUGpPVHN
OLW JRQGROV] KRJ\DQ EHIRO\iIVROMD
HIpV]VpJsQNHW"
OLpUW YHV]pO\HV KD D OHYHJ EHQ Ni
+RJ\DQ KDWQDN D OpJV]HQQ\H]pVE O
JHQHUIFLYyMiUD"
OLpUW IRQWRV KRJ\ PiU PD WHJ\+QN |
OLO\HQ OpSpVHNHW WHKHWQpPQN D OF

+RJ\DQ WDQtWKDWQiQN PHJ D] HPEHUHNGC
OHYHJ pVYKBKWWLN PHJ PDIJXNDW D OplJ
OLpUW IRQWRV KRJ\' D M|Y JHQHUIFLYMiV
EiQMDQDN D NJUQ\HJHWWHO"

A7KH $LU :H 2% UHDWKHUu
7KH $LU :H %UHDWKH <RX7XEH

A%HIRUH WAHHORRGRHOIUDV]Wp
%HIRUH WKH JORRG )XOO ORYLH 1DWLRQC

$ODSYHW IL]JLNDL pV NpPLDL LVPHUHW
$$ OpJ]pV pV D OHYHJ |VVIHWpWHOH )R
DONRWMD D OHYHJ W S@LRLWURIPOE R
KRJ\BBIRO\IVROMiIN D VIHQQ\H] PROQRIR
QLWURLEBRNG IN[QG D OHYHJ PLQ VpJpV
$$] R[LJpQ V]HUHSH D] pO V]JHUYH]HWHD
pO OpQ\HN OpJ]pVpKH] H]pUW DODSYHW
PHJOpWH

$t$ OHYHJ pV D Yt] NpPLDL N|OFV|QKDWi
QHPFVDN D OHYHJ W KDQHP D Yt]JNpV]O
HV

6]HQQ\H] DQ\DJRN IRUUiVDL pV KDWiVD
$$XWYyIRUJDORP LSDUL NLERFViWiVRN
LSDUL WHYpNHQ\VpJ D] DXWyN pV D Ki]
MXWWDWQDN D OpJN|UEH

$30 pV 30 $ ILQRP UpV]HEVNpPN V]HU
DPHO\HN PLNURV]NRSLNXV PpUHW"HN p
YDQQDN D] HIpV]VpJUH

thYHJKi]KDWiV~ Ji]JRN OHJ NHOO pUWHQ
PLQW BLRPEG pV PHWIQ V]JHUHSpW QH
IHOPHOHJHGPVEHQ KDQHP D OHYHJ PL

(JpV]VpJeJ\L KDWiVRN

$/HYHJ VIHQQ\H]pV pV OpJ] VIHUYL EHW
NHOO KRJ\ D OpJV]HQQ\H]pV VIRURV ND
EHWHJVPpJHNNHO PLRMW JXXW3WOiNV]WP
$16]t¥YV pUUHQGV]HUL KDWIiVRN $ V]HQQ'
VItYEHWHJVpJHNHW V]WUYNRW RNR]KD)
$*\HUPHNHN pU]pNHQ\VpJH $ GLINRNQDI
KRJ\ D J\HUPHNGI NV BN N<O|Q|VHQ pU]pNH
VIHQQ\H]HWWVpJpUH


https://www.youtube.com/watch?v=7U2_0zCSCuY
https://www.youtube.com/watch?v=zbEnOYtsXHA
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.OtPDYiOWR]iV pV JOREiOLV KDWiVRN
$$ OpJV]HQQ\H]pV V]JHUHSH D NOtPDYiOV
pV D JOREIOLV IHOPHOHJH G p G LNS [RFBNWL i ¢
HJ\pE Ji]RN KR]]iMiUXOQDN D] *YHJKi]KD
IHOPHOHJHGpPVpPKH] YH]HW

$$ OpJV]HQQ\H]pV KDWiVD D] pJKDMODW
D OpJV]HQQ\H]pVY QHPFVDN D] HPEHUL H
UHQGV]HUHNHW LV EHIRO\IVROMD SpOC

JHQQWDUWKDWY IHMO GpV pV N|UQ\H]H"
$=|0G HQHUJILD pV IHQQWDUWKDWYViJ )
HQHUJLDIRUUiIVRNBD WOPYQWQM QILD pV
OHYHJ WLV]WiQ WDUWIVIiEDQ

$9iURVL ]JOGWHU*OHWHN $ [|[OGWHU+OH
MDY tWiViEDQQ [Sfpda IXBVRHOG RW Q\HOQH
$+$ NJUQ\H]JHWYpGHOPL V]DEiIiO\R]iVRN $]
NHOO IRJOD O Q LIDRI QJHPEMWE \LL N|UQ\H]t
VIDEiO\R]JiVRNDW DPHO\HN D OpJV]HQQ'

7iUVDGDOPL pV JD]GDViJL KDWiVRN

$$ OHYHJ VIHQQ\H]pV JD]GDViJL N|YHWN
EHIRO\IVROMD D VIHQQ\H]pV D JD]GDVilJ
HIpV]VpJeJ\L NJOWVpIJHN WHUPHOpPNHQ\
$6]HQQ\H]pV KDWiVD D WiUVDGDOPL HJ\I
VIHIJpQ\HEE UpWHJHN PpJ LQNIiEE NLWpY

7HFKQROYJLDL PHJROGIVRN

$6]"U UHQGV]HUHN pRpOp HNHQ DN ]BW 0
WHFKQROYJLIN PLQW D OHYHJ V]"U N F
DQ\DJRN PpUpVpUH V]JROJiOy HV]N]|]|N V]
WLV]WiQWDUWIiVIiEDQ

$=|0G WHFKQROYJLDL IHMOHV]WpVHN $
HOHNWURPRV DXWyN IHQQWDUWKDWYy L
LQIUDVWUXNW~UD

*OREiOLV SpOGiN
$6]HQQ\H]pV PpUWPpPNH D YLOiJ N*O|QE|]
YLOiJ N*O|QE|] UpV]HLQ PLO\HQ PpUWpI
SO 'HOKL SHNLQJL V]PRJ pV D KHO\L
Ne]GHQL HOOHQH

7HUYH]p\ OLW WHKHW+QN D OpJV]HQQ\H]pV HOOHQ"
$+DV]QiOM W|PHJIN|]OHSHG®ESWEFWLN EHE
W|PHJN|JOHNHGpVW J\DORJOiVW YDJ\ N
DXWyN NLERFViWiViW
$+DV]QiOM HOHNVSYU RPRW W URP R VDX Wy b
VIHQQ\H] DQ\DJRW ERFViIWDQDN NLY PL\
Gt]JHO PRWRURV MiUP"YHN
$7iPRJDVG D ]|O% OMQW WWLPWMJI~MXOy HQH
QDPV V]pOHQHUJILD
$&VINNHQWVG D I!WpVKH] pV KIWpVKH] \
.LVHEE K PpUVPNOHWHN EHiOOtWiVD Wp
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HQHUJLDWDNDUpPNRYV HV]N|]IN KDV]QiOD
VIHQQ\H]pVW

$1H pJHVV K%OKXBDGPINRIM pJHWpPVH D OH
DQ\DJRN HJ\LN | IRUUIVD

$9i0ODVV] N|JUQ\H]HW BDW AR N RROP B 1B NW M
DPHO\HN QHP WDUWDOPD]QDN NiURV YH
HO iOOtWiVD QHP WHUKHOL W~0O D N|UQ
1= |OGtWVG D MQWPNVN\RINDIWpEMHNHW D
VHItWHQHN WLV]WtWDQL D OHYHJ W
$1H SD]DUROM Y L$HWQH/gOBt PIRIWVD VWil
FVINNHQWpVH FVINNHQWL D VIHQQ\H]pV
NiURV DQ\DJRN NLERFViWiViYDO MiU
$6HJtWV D KHO\L N|[]|VVpJQEMNGIHND GM @
NJUQ\H]HWYpGHOPL SURJUDPRN LUIiQW
$7DQtWYV PiVRNDW D OpJVRHUMWM M UMD
WHYpPNHQ\WpPJHNNHO VHItWKHWHG D WX

OHO\LN iOOtWiV LJD] PHO\LN KDPLV"

D $ OpJVIHQQ\H]pV OHJQ@B DWRIE BV HR' | N iF/Q@\
N[JOHNHGpV

7 ,JD3$] LSDUL WHYpNHQ\VpJHN J\iUDN

DXWyN WHKHUDXWyYN UHS+<O N D OHJC
E $ VIHQQ\H]JHWW OHYHJ FVDN D IHOQ W
J\HUHNHN QHP pU]JpNHQ\HN Ui

. +DPL¥ J\HUPHNHN N+O|Q|VHQ pU]pNHOQ\
PLYHO IHMO G OpJ] VIHUYHLN pV LPPXC
NRFNi]DWQDN YDQQDN NLWpYH

F $] DXWyN pV D JpSMiUP"Y HGL R[DG YHJ LB

IRUUIVDL
7 ,JD3$] DXWyN pV PiV N|[JOHNHGpPVL HV]}
ERFVIWDQDALRILLERW DPL KR]]iMiUXO D
*YHJKi]JKDWiV~ Ji]RN Q|YHNHGpVpKH]

G $ IiN sOWHWpPVH VHItWKHW FV|NNHQWH

R[LJpQW WHUPHOQHN pV PHIN|WLN D SRU

7 ,JD3$ IiN R[LIpQW WHUPHOQHN pV PHJI
OHYHJ WLV]WXOiViW YDODBRRQW RA] LNON
H $ OHYHJ WLV]WDViJiW QHP EHIRO\iVRC

. +DPLY V]pO pVvV D] HV IRQWRV V]JHUHSH
WLVIWtWIVIEDQ PLYHO D V]pO HOV]iOOt
SHGLJ OHPRVKDWMD NHW
| $ ELFLNOL]pYVY pV D W|PHIJN|JOHNHGpPV Y
PpUWPpPNpPpW
7,JD3%$ ELFLNOL]pYV pV D W|PHJIN|]JOHNHG
DXWyKDV]QIiODWRW H]i GWR RLER|F\N M/QW\
OHYHJ V]HQQ\H]pVpW
J $ OpJVI]HQQ\H]pV KDWiVDL N|]J|IWW V]HU
WeG EHWHJVpPJHN
,JD3$ OpJVIHQQ\H]pV V~O\RV HJpV]VpJl
QW D VJtYEHWHJVpJHN D] DV]J]WPD D
V OpJ] VIHUYL EHWHJVpPpJHN

7
P
Pi
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K $ KifWDUWiIVRNEDQ KDV]QiOW HQHUJLD

OpJV]HQQ\H]pVW
, +DPLY Ki]WDUWiIVRN HQHUJLDIRJ\DV]W
HQHUJLDWDNDUpPNRY HV]N|]IN KDV]QiOD
W+]HO DQ\DJRN HOpJHWpPVpW H]iOWDO |

L $ VIpPOHQHUJLD pV D QDSHQHUJLD KR]]i

FVINNHQWpVpKH] PLYHO QHP ERFViIWDQD
7 ,JD7$ V]p@QDSHQHUJLD WLV]WD HQHU.
WHUPHOQHN V]JHQQ\H] DQ\DJRNDW tJ\ |
PLQ VpJpQHN MDYtWiViKR]

M $ KXOODGPNpJHWpPV D OHYHJ V]HQQ\H
7 ,JDJ$ KXOODGpNpJHWpPV N-O|QE|] NiUF
OHYHJ EH SpOGiXO GLR[LQRNDW pV HJ\
KR]]JIMiUXOQDN D OpJV]HQQ\H]pVKH]

$] RWWKRQL WDSDV]WDODWRN VHJtWKHW
OpJV]IHQQ\H]pV KDWiVDLW pV D OHKHWVp.
DPHOMJtWKHW D GLINRNQDN UHIOHNWIiOQ
NDSFVRODWRW WHUHPWHQL D] RWWKRQL
$0LO\HQ WDSDV]WDODWDLG YDQQDN D C
VDMiW N|UQ\H]JHWHGEHQ"
$3pOGiXO OLO\HQ J\DNUDQ pUJHG ~J\ K
OpOHJH]KHW YDJ\ KRJ\ VIPRJ YDQ D N|

$6]HULQWHG KRJ\DQ EHIRO\iIVROMD D Oy
POHWPLQ VpJHGHW"

$3pOGiX® QBHRP]VPIHG N +PPHHBIYMWHRIY D O
PiV OpJ] VIHUYL SIHR¥EMppQ MNENIFO/'R ODW RV
VIHQQ\H]HWW OHYHJ pV D N|]JpUJHWHG |

$OLW WHV] D FVDOIGRG KRJ\ FV|[NNHQW
$13p0OGiX0 +DBIVHQIOWRBWDNDUpNRY HV]M
J\"MWLWHN D KXOODGpNHRW\ DDMWY'DO N

$)LI\HEBWD®DDKD D OHYHJ PLQ VpJpUH |
$3p0OGiIXO eWUKRBWPVHBEHO\HNHQ WLV]
VIHQQ\H]HWWHEE D OHYHJ " +RJ\DQ pUH
OHYHJ Q YROWIO"

$19D® EiUPL DPLW WH YDJ\ D FVDOiIGRG
FVINNHQWVPpWHN D OpJV]HQQ\H]pVW RW
$3pOGiX0O HWHWHVEGMW KDV]QiOQL W|PHJIN|
YDJ\ HONHU+-OQL D] DXWyV N|JOHNHGpV\

=@l 3URMHNW 9iODV]WKDWyYy IHODGDWRN

IpIJVIHQQ\H]pV W KPWi@BLUIV
JHODGDW .pV][tWVHWHN HJ\ SRV]WHUW
KDWiVDLW D] HPEHUHN HJpV]VpJpUH D]
+DV]QiOMDWRN NpSHNHW DGDWRNDW p
&pO $ WDQXOyYN YL]XiOLVDQ LV pU]pNH(
PLN|JEHQ NUHDWtYDQ GROJR]QDN
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+RJI\DQ FV|NNHQWV+N B 0HIRQBQQ\ D] K
JHODGDW I[UMDWRN HJ\ OLVWiW DPHO\
DPHOO\HO FV|INNHQWKHWM+N D OpJV]HQ
YiIURVEDQ $ OLVWD PHOOp U|YLG LQGR]
&pO $ WDQXOyYN VDMiW |[WOHWHLNHW J)\
VIHPpO\HV IHOHO VVpJYiOODOIiIVRQ

6]HQQ\H]JHWW OH Y HE]HIWH B Md W]/ J
JHODGDW .pSJHOMHWHN HO HJ\ KHO\]HV
HJpV]VpJeJ\L SUREOpPPINNDO V]HPEHV-O
OLQGHQNL YiODVV]RQ HJ\ VIHUHSHW RL
VWE pV MiWVV]D HO KRJ\DQ GGOYHI @MQi(
SUREOpPPiUD

&pO $ WDQXOyYN V]JLWXiFLYyV MiWpNEDQ
pV IHMOHV]WLN HPSiWLIMXNDW

/pIVIHQQ\H]p¥. tVgpWpOHHW

JHODGDW 9pJH]JHQHN HJ\ HI\W]JHU" NtV
OHYHJ PLQ VpJpW RWWKRQXN N<O|QE|]
HO WW pV XWiQ YDJ\ N*O|QE|] QDSV]DN
PpUPVHNHW pV YRQMDQDN OH N|YHWNH
YiIWR]iViuyO

&pO $ GLINRN WDSDV]WDODWRNDW V]H!
PpUpVpU O pV MREEDQ PHJpUWLN D Op.

$XWy YV N|JOHNHGPpSRVHV\WN]WNV]WLNDI
JHODGDW .pV]tWVHWHN HJ\ |[VV]HKDVRQ
NeO|QE|] N|JOHNHGpPVL HVIN|]IN DXWy

EHIRO\VIVROMIN D OHYHJ PLQ VpJpW +D
iEUINDW pV NpSHNHW D N*O|QEVpJHN V]
&pO $ GLINRN MREEDQ PHJpUWLN KRJ\
YiODV]WiVD PLO\HQ KDWiVVDO YDQ D N|

,VNRODLHQQ\BNPMEWHU Y

JHODGDW .pV]tWVHWHN HJ\ LVNRODL DU
NJIYHWNH] NHW KRJ\DQ FV|NNHQWKHWM
PLW WHKHW<QN N|[]|[VHQ D] RV]WiO\EDQ
VHItWKHWQHN D WLV]JWIiEE OHYHJ EL]W
&pO $ WDQXOyYN N|]|VVpIL VIHPOpOHWH
D SUREOpPDPHJROGIVEDQ

(J\ QDS D V]HQQ\H]HW W p@HIWH U i
JHODGDW IUMDWRN HJ\ WIUWpPQHWHW H
HJ\ VIHQQ\H]JHWW YiURVEDQ $ W|UWDpQF
EHIRO\IVROMD D OHYHJ PLQ VpJH D] pO
NJUQ\H]JHWHW

&pO $ GLINRN NUHDWtYDQ GROJR]QDN
SUREOPpPPiINDW pV DJRN KDWiVDLW

(J\pQL IHCH®IVMPIQ\H]pV pV D PLQGHQC
JHODGDW .pV][tWVHWHN HJ\ QDSOyW DF
PHQQ\LUH WXGMiWRN FV|NNHQWHQL D]
IHO PLNRU pV KRJ\DQ VHJtWHWHN D Op
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SpOGiIXO W|PHIJN|]JOHNHGpPVVHO J\DORJI
KXOODGpPNNH]HOpPVVHO VWE
&pO0 $ WRQX@®WMNQ UHIOHNWIOQDN VDMiWw

I[PIVIHQQ\H]pV PV XDPWIdBLUIV
9iUKDWyYy HUHGPpPQ\
t$ GLINRN NpSHVHN OHV]QHN |VV]HIRJ
D] HPEHUHN HJpV]VpJpUH D] pO YLOIiJ
LV pUJpNHOWHWYH H]JHNHW
t$ NUHDWtY PHIJROGiIVRN pV D YL]XiOL
PpO\HEE PHIJpUWpPpVW NLDODNtWDQL D
OpUpV
t$ SRVIWHUHN pUWpNHOpPVH HV]WpWL
f.pSpV V]|YHIJHVY HOHPHN DUIQ\IQDN PF
LQIRUPIFLYN N|[]JYHWtWpVpQHN PpUpVH

+RJ\DQ FVINNHQWV+N B 0HpRQ B QVQ\ KO K |

9IUKDHWHGPpQ\
t$ WDQXOYN DNWtYDQ JRQGRONRGQDN
LUIQ\XOy PHIJIROGIVRNRQ pV NpSHVHN
DGQL D PLQGHQQDSL pOHWEHQ

OpUpV
t$ OLVWIN pUWpPNHOPYHOD W B H DRVOLY iMK
SUREOpPIUD DGRWW YiODV]RN DODSM|
I5|]YLG pUWKHW LQGRNOiIVRN D] HJ\H

6]HQQ\H]JHWW OHY H@]HiUWH B Mg W]p/yb J

9iUKDWy HUHGPpPQ\
t$ WDQXOyYN N«O|QE|]] VIJHUHSHNEHQ |
YIiURVYH]HW VWE J\DNRUROMIN D SU
OpJVIHQQ\H]pV HIJpV]VpJeJ\L NJ[YHWNH]
¥ (PSIiWLIW IHMOHV]WHQHN PLN|]JEHQ H
PHIJROGIVIEDQ

OpUpV
t$ VIHUHSMiWpNRN VRUIQ D WDQXOVYN
NpV]VpIJpQHN pUWpPNHOPpPVH
t$ FVRSRUWRY PXQNiIN PLQ VpJH D SU
PHIJIROGIVRN NLGROJR]J]RWWVIiJD

/IpIJVIHQQ\H] p¥. tVpUWpO/HHW

9iUKDWYy HUHGPpPQ\
t$ WDQXOYN PHIWDQXOMIN PpuQL D O
NpV]tWHQHN D] HUHGPpQ\HNU O
¥ pSHVHN OHV]QHN N|YHWNH]WHWpPVHN
KDWiVvDLUyO

OpUpV
t$] DGDWJ\"MWpV pV D NtVPpPUOHWHN G
t$ PpUpVHNE O OHYRQW N|YHWNH]WHW
pPUWHOPH]pVH
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$XWWYOHNHGpPVL HYBYPWMWDWLV]WLNDL
9iUKDWyYy HUHGPpQ\
t$ GLINRN PHJpUWLN KRJ\DQ EHIRO\iV
D OHYHJ PLQ VpJpW pV NpSHVHN OHYV
KDV]QiOQL D SUREOpPPiIN VIHPOpOWHW
OpUpV
$] IVV]JHKDVRQOtWy PXQND PLQ VpJH
DONDOPD]iVD
t$ JUDILNDL pV VWDWLV]WLNDL iEUIN |

,ZVNROD]IHQQ\BNPVMYWHUY
9iUKDWY HUHGPpPQ\
t$ WDQXOYN NpSHVHN OHV]JQHN NLGRC
DPHO\ NRQNUpW OpSpVHNHW WDUWDO
OpUpV
t$] DNFLYWHUY UpV]OHWHVVpPpJH PHJY
LQQRYDWLYLWIiVD
t$ FVRSRUWPXQND HUHGPpQ\HVVpJH

(J\ QDS D V]HQQ\H]HWW p@QHHYWH U iY
9iUKDWYy HUHGPpPQ\
t$ WDQXOYN NUHDWtYDQ JRQGRONRGC
KDWiVvVDLUyO pV NpSHVHN OHV]JQHN D
IRUPIMIEDQ EHPXWDWQL
OpUpV
t$ WIUWPQHW |VV]HI*JJpVHL pV D SURE
t$ QDUUDWtYD NRKHUHQFLiIMD pV D NL

(J\pQL IHCH®ORIVMPQAQ\H]pV pV D PLQGHQC
9iUKDWY HUHGPpPQ\
t$ WDQXOYN NpSHVHN OHV]JQHN |QiOOy
HOOHQL FVHOHNYpVHNUH pV D VDMIW
OpUpV
t$ QDSOy SRQWRYV YH]HWpPVH pV D WDC
t$WDQXOyYN DNWLYLWIiVD pV D VIHPpO)

EOWDOIQRY HUHGPpPQ\HN

$7XGDWRVViJ Q]YHNHGpVH $ GLiNRN MF
KDWiVDLW pV IHOLVPHULN D VDMiW IHO
t3UREOpPPDPHJROGY NpV]VpJHN $ WDQX
PHIJROGiIVRNDW pV NpSHVHN OHV]JQHN L
D OpJV]HQQ\H]pV FVINNHQWpPVpUH
$(PSiWLD pV NUHDWLYLWDNMUS$ VWY HS D
D WDQXOyYN HPSiWLiMiQDN pV SUREOpPL
IHMOHV]WpVpW

,ULWLNX'$ NULWLNXV JRQGRONRGIiV IHMOHV]WpVH

JRQGRON J\"MWHQHN pV pUWpPNHOQHN KDQHP NpSt
HOHP]pVpUH N+O|QE|] SHUVSHNWtYiN ILJ
PHJROGiIVRN NLGROJR]iViUD $ OpJV]HQQ\
IRQWRV PLYHO D NpUGpV QHP FVXSiQ WX
pV WiUVDGDOPL GLPHQ]JLYYDO LV EtU
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.pUGPVHN D WDQXOyN V]iPiUD
$OLpUW YDQ V]*NVPI ®D DX WHN pNHQ\VpJ
V]DEiO\R]iViUD D OpJV]HQQ\H]pV FV|NNH
$OLO\HQ DOWHUQDWtY PHJROGIVRNDW L
HQ\KtWpVpUH pV PLpUW IRQWRV KRJ\ L
$+RJ\DQ PpUKHW D OpJV]JHQQ\H]pV pV F
D SUREOpPPD QDJ\ViJiQDN PHJKDWIiUR]JiV
3pOGiN HOHP]pVH
$(OHPH]KHWM+N D N*O|QE|] RUV]iJRN O¢
OpSPVHLW SpOGiXO(XQps®DRIV\ iDL W
PHJYL]VJIOKDWMXN PLpUW P"N|GQHN Y
LQWP]NHGpPpVHN
$$ GLINRN PpUKHWLN pV pUWpPNHOKHWL!
VILQWMpW pV PHIpUWKHWLN PLpUW YL
N|]IWW

6]NHSWLFL]PXV pV IRUUIVNULWLND
JHODGDW
$ WDQXOYN |[VV]JHKDVRQOtWKDWMiN Ne«O
LQIRUPiIFLYNDW D OpJV]HP®RGHKPRNBY O«
DGDWRNDW pV YpOHPpQ\HNHW WXGRPi(
PpGLD HOHPH]KHWQHN pV PHJSUYEiIOK
ILJZJHOHPEH YpYH D IRUUiIVRN KLWHOHV\
.pUGPVHN D WDQXOyYN V]iPiUD
$OHO\HN D KLWHOHV IRUUiIVRN pV KRJ\LC
PHJEt]JKDWY LQIRUPiFLYNDW D IpOUHYH]
$+RJ\DQ EHIRO\IVROMD D PpGLiEDQ YDO
OpJV]HQQ\H]pVU O"

3UREOpPPDPHJROGIV pV DOWHUQDWtY Q
.pUGPVHN D WDQXOyYN V]iPiUD

$+RJ\DQ FV|NNHQWKHWQpPQN D OpJV]HQ(

ILJ\HOHPEH YHVV]eN D JD]GDViJL WiUVI

Lv"

$+RJ\DQ OHKHWQH ~J\ DODNtWDQL D NJ]

FVINNHQWVH D NJUQ\H]JHWL WHUKHOpVW

PRELOLWIiViw"

$0LpUW IRQWRV D IHQQWDUWKDWYyYViJ p\

D OpJVIHQQ\H]pV FVI[NNHQWpPVpEHQ"
9LWiN pV VIHUHSMiWpNRN

$ GLINRN N<O|QE|] VJHUHSHNHW SO VY]

DNWLYLVWD N|]JOHNHGpVL VIDNpUW  Yi

OHJMREE PHJROGiIVRNNDO NDSFVRODWE

PpUOHJHOpPVH VHJtWL D NULWLNXV JRQ

(WLGNDW pVHN

.pUGpPVY D WDQXOyYN V]iPiUD
$+RJ\DQ PpUOHIJHOM+N D] HJ\pQL MRJRN
OLO\HQ HWLNDL GLOHPPiINDW YHW IHO C
PUGHNPEHQ WHWW LQWpP]JNHGpVHN PLQ
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JHODGDW
$+$ GLINRNQDN HWLNDRHIIMRSFIQEHYO Nt
LQWpP]JNHGpVHNHW SO D] DXWyR DEMDLi]
PLpUW WDUWMIiIN IRQWRVQDN YDJ\ SURE

7XGRPiIQ\RV pV WiUVDGDOPL NRQWH[W X
.pUGPVHN D WDQXOyN V]iPiUD

$+RJ\DQ YiOWR]JRWW D OpJV]HQQ\H]pV P

OL RNR]WD D OHJQDJ\REE YiOWR]iVRNDYV

$+RJ\DQ KDW D OpJV]HQQ\H]pV D WiUVD(

PLpUW YDQ D J\HUPHNHNQHN pV D] LG V
,QWHUDNWtY IHODGDW

$+$ GLINRN VWDWLV]WLNDL DGDWRNDW H

DJRNDW |VV]HNDSFVROQL D OpJV]HQQ\H

OiWKDWMiN D SUREOpPPiIW QHPFVDN WXC

VIHPSRQWEYO LV

OM PHIJROGiIVRN NHUHVpVH
.UHDWtY IHODGDW

$$ WDQXOyN RO\DQ DOWHUQDWtY PHJRC
FVINNHQWpVpUH DPHO\HN WHFKQROyJL
pV HJ\pQL IHOHO VVpJYiOODOIVW |WY]|]C
$$ IHODGDW FpOMD KRJ\ D GLiNRN PHJV
SUREOpPPIW W|EEIpOH PYyGRQ PHJN|]JHOtV
PpPUOHJHOQL D OHJMREE HUHGPpPQ\ pUG

7DQWzUJ\L NDSFVRODWRN

{LA 7THUPpV]E OLW JRQGROWRN PLO\HQ GROJRN YHV]pC
¥ WXGRPIQ YPOHPpPQ\HN PHIJKDOOJDWiVD

%‘0 'LIJLWIOL! 'LJLWIOLV HV]IN|]IN WDEOHW RNRVWHOH
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4. $ Q3Y!Q\]JHW OHYHJ UH KDW?®

Okoszisztéma - szolgaltatasainak becslése

67($ 0 PDW H P DIW]LLNER. R OyR LYDp VIHS\RIUWAQ Q WD UW K D
WHU+«OHW

“VV]HIRJODO® WZEOz]|DW

7DQWiUJ\ PDWHPDIW]LNNE ROYNpBPEIDOGUDSRUB/HIHQIQ
GLJLWIiO LY "NXODONL~ WX G IR Q WRINU ¥WPKIDNHYRU R

7pPiN $ Q|YPQ\IHW O HYNHRV LY KBWPPiOWDWiVDLQI
'LiINRN NTF pY

7DQyUD € i SHUF

LG WDUW

'LiNRNiPC |

2QO0LQH \ WD EG &R NRVWH®N R QD N'W R MHEOVR U
HVIN|]IN

211OLQH \ 2

HVIN|]IN

V]ilDG NRPPXQLENJIFLW W PR MBED WHRDUGINDDNE L ® QR NV F
NRPSHWF NULWLNXV HSQERONRBRHUIROGV

7TDQXO0iVIl 2

SURMHNWWHUY

$ J\DNRU $ Q|YPQ\]HW OHYHJ UH KRW Yy i PWRN i VDAL A
HOQHYH]

$ PHIJYDO°V2WzV PHQHWH

eUGHNO | 1pKi@ODSIRJDORP SO V]ROJIOWDWiV Ol
)>{ ITHONHOW $ODSIRJDOPDN

HO JHWH)

NpUGpVH

(O NpV]*C &VRSRUWDODNtWiV D IHODGDWRN PHJRV

%HPXWD\ $ SURMHNW HJ\ D NJUQ\H]HW+QNEHQ WDO
Q|YPQ\]JHWpPQHN D OKDWIN D HWA YW YWpIQO M D
IRWRVILQWp]LV VEBURQLBO QOHOOMW YHp RLERF
Q|YPQ\HN iOWDO HOSIURORJWDWRWW Yt]
PHQQ\LVpJpUH DG EHFVOpVW $ EHFVsOW
JROJIOWDWiVDLYDO OHJDGMD D YL]VJiOV
INRV]LVYWR®DiOWDWiV LQGH[pW $ SURMH
WHUsOHWHNU O YDOy WpUNpPS HONpV]tWp’
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@ (O JHWHV $ V]i][DGIRUGXOyY N|UQ\pNpW O YiOW HJ\UF
JRQGROD N|[]JWXGDWEDQ KRJ\ D ][|OGWHU*OHWHNQH
YiJMXN NL D IiNDW PHUW R[LJpQW WHUP}
'‘H PpJLV PHQQ\LW" 1p]]*N PHJ D]W D NRUF
EHFV.OW HODRRHIOGN yWWpWHUPHOW R[LJpQ F
$ '"HQ]L&DP PRELODSSOLNiFLYy HJ\ ORPEN
V]iPtW ORPENRURQDERUtWiIiVW pV HEE O
HUG UpV]OHWUH MH®IRHRE WMDWOWRHOW R][hQ
(]]JHO QHPFVDN D PHQQ\LVpJHNUH DG EHF
EHYH]JHWpVpYHO |[VV]HKDVRQOtWiVUD LV |
+DV]QiODWIiYDO |[VVIJHKDVRQOtWKDWMXN I
WIiJDEE N|UQ\H]JHW+«QNU O NpV]tWKHW+QN

7HUYH]p\ 7HUHSL DGDWJ\"MWpV
$ IiN NHU-OHWpGMN UMY WPHHID]iPROIVD
PpUHWpPQHN PHJKDWIiUR]iVD D IHODGDMW

$ ORPEN|EPpWHU PHJKDWIiIUR]iVD

$ IHODGDWODS VHJtWVpJpYHO D IiN D F
PHIJKDWIUR]iIVD

WIiEOi]DW



WIiEOi]DW WIiEOi]DW

$] INRV]LVIWROG®DIOWDWIiVRN pUWpNHL
$ ORPN|EPpWHU pV D PHIDGRWW DGDWF
NLV]iPtWiVD

WIiEOi]DW

WIiEOi]DW

WIiEOi]DW
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EWODJV]iPtWiV

WIiEOi]DW

$ RV pUWpPNHNVREIOOORWIMDSMiQ W|UW

9LVV]DMF $ PpUpVHN V]iPtWiVRN SRQWRVViJiQDN H
NLW|OWpVPpQHN HOOHQ U]pVH D EHPXWD)

(UHGPpQ' $] HUHGPpPQ\HN LVPHUWHWpPVH SUH]JHQW]

7DQWZ2UJ\L NDSFVRODWRN
'LIJLWIiOL' 'LIJLWIiOLV HVIN|]IN V]iPtWyJpS ODSWRS

9L]XiOLV 0"YpV]HWL pV GL]iMQ NHOOpPNHN
ODWHPDV ODWHPDWLNDL HVIN|]|N

1\HOYBN' .HOOpNHN
WDJR]|BW
tuiv ROY
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1. Csodalatos Univerzum

67($ 0 PDWHP DWHNBDp V] H WAV IGRRIFPHRY LMD
WHU+«OHW

XOW~UiN$ IHMOHWW pV D IHMOHW WHEEWDUWWIN KRN
NDSFVRO QDJ\KDWDOPDN "UYHUVHQ\H

“VV]JHIRJODO® WZEOZz]DW

7DQWiUJ\ PDWHP DIW]LNNFO G G IVM F KIGILN DW i O LH¥ W ORIz
IHQQWDUWKDWYyVilJ

7pPiN $] SQLYHU]XP $H® @S tWHIM M P UPH\U] I ENU H N W
D 9LOIJ"WEBMNtY*-OLHN

'LiNRN NF pY

7DQyYUD € i SHUF

LG WDUW

'LiNRN V] |

2Q0LQH \ WD EQ &R NRVWHQK R QD N'W R MHEOVUR U

HVIN]|]IN

2110LQH ' V[tQHV KNDQUWRQHY FHUX]iN

HVIN]|]IN

V]ilDG NRPPXQLENJIFLW W PN G-IV L © QW NMNFULLYW L N X V
NRPSHWF JRQGROMSRKREOpPDPHIROGIV

7DQX0iVI PHILVPHPHEIY UWPWDOP DKW HYIKHWE YtWpV

SURMHNWWHUY

$ J\DNRU &VRGiBQUWRWU]XP
HOQHYH]

$ PHIJYDO°VaWZ2V PHQHWH

eUGHNO ' $] "UNXWDWiV URYL'G N WWRPQWHWHUWPpQHW
4 IHONHOW

@L’( (O NpV]eC $ YLOIJ"U IHOIHGH]pVpKH] N+O|QI@M®FVHV]!
P"KRQMBiUP" ,66
3iURVIWY SHODIGDWMD WiV HVIN|]JHL :RUGZD

=] %HPXWD\ 7iYROViJRN D $RGHUVEHQ/HQ<RX7XEH

5=y $ 1DS PpUHWPQHN |YNVYHKTPVR 6 tMA VDO X V
0-8QRLRRBYDUDLVRQ GH 7$.//( GHV e72,/(6
2XU VRODU V\VWHP V SODQHWYVY 6L]H DQC
$ ERO\JyN PRUBIGKBUYD GIHWRPSDULVRQ W X



https://www.youtube.com/watch?v=ybtfE-Z_ukw
https://wordwall.net/hu/resource/29108445/a-vil%c3%a1g%c5%b1r-%c3%a9s-naprendszer%c3%bcnk/az-%c5%b1rkutat%c3%a1s-eszk%c3%b6zei
https://www.youtube.com/watch?v=0fKBhvDjuy0
https://www.youtube.com/watch?v=OE-2DqPyTMk
https://www.youtube.com/watch?v=OE-2DqPyTMk
https://www.youtube.com/watch?v=9foC_u4KOeQ
https://www.youtube.com/watch?v=B4dK_083LrA
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OLpUW NXWDWMXN D YLOiIJ"UW"
OLN WDOIOKDWyYN D YLOIJ"UEHQ"
2EMHNWXPRN D YLOIJ"UEHQ

9DQQDNUOpPQVHN"
OLpUW YL]VIOOIMXW "D

7HUYH]G PHJ D VDMiW pOKHW ERO\JyGD)
7HUYH]] HJ\ "UOpQ\W

JUM NpSHVODSRW D NpS]JHOHWEHOL ERO\
KRJ\ PLpUW My RWW pOQL

.pV]tWV DUIQ\RV PRGHOONpPV]OHWHW D :

.PV]tWVG HO D Ki]WDUWIVEDQ WDOiIOKDW)
NtVPUOHWHNHW
$6]y G D E L N JDEypMID
%DNLQJ 6RGD 5RFNHW
$0DUV KHOLNRSWHU NpV]tWpVH SDStUEY
ODNH D 3DSHU 0DUV +HOLFRSWHU
teStWV HJ\ VDMiW P"KROGDW
%XLOG \RXU RZQ ,QWHJUDO PRGHO
$.pVItWV HJI\ «VW|N|VW
+RZ WR ODNH D &RPHW

YJRIDOPD]G PHJ D NtVpUOHWHN HOYpJ]pVH
$OLW O PR]JRJQDN D UDNpWIiN"
$+RJ\DQ WXG NDBWRIEG GILU\DKHOLNRSWH
$0LO\HQ FpOW V]ROJiOQDN D P"KROGDN!'
0L D NeO|QEVpPJ HJI\ «VW|N|V pV HJ\ PHW

OXWDVVIWRN EH HJ\PiVQDN NtVpUOHWHLW
REMHNWXPDLWRNDW

30DNiW

1D S UH QBR/GHID O
3UH]JHQWIiFLy
AVPUOHWL HVIN|]IN

%HV]pOJHVVHWHN DUUPDO iKIRJI\HPW pIBWP HRI(
OLpUW NHOO ERO\VJYyQNUD D )JOGUH YLJ\i
OLW WHKHW+QN D]pUW KRJ\ PHJyY MO\ RC
OHJ\HQ"

9D@® UHIOLV OHKHW VpJ DUUD KRJ\ HON]|C
ERO\JyUD"

7DQWzUJ\L NDSFVRODWRN

JLILND

$*UDYLWIiFLy
*UDYLW\ V]JLPXOiFLYyV MiWpN
1670) /DE *UDYLW\
OLpUW QHP HVQHN OH D P"KROGDN D]
'K\ 'RQ W 6DWHOOLWHY )DOO 2XW RI W
OLpUW QHP HVQHN OH D P"KROGDN D]
0OLOGHQ D] LG MiUiVUyO

$6~0\WDODQVilJ
7iUJ\DN D V~-O\WDODQViJ iOODSRWIED!



https://drive.google.com/file/d/1cpxAOSqA0mx4mtxuKhDapLBEAHKwfyEl/view
https://www.kohlchildrensmuseum.org/activities/baking-soda-rocket/
https://www.jpl.nasa.gov/edu/teach/activity/make-a-paper-mars-helicopter/
https://www.esa.int/kids/fr/Activites/Travaux_manuels/Build_your_own_Integral_model
https://www.youtube.com/watch?v=Og1YOkiYD9M
https://lab.nationalmedals.org/gravity.php
https://www.youtube.com/watch?v=YSh_S2bHrHE
https://scijinks.gov/satellites-orbit/
https://scijinks.gov/satellites-orbit/
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$OH[DQGHU *HUVW .OHLQH 7HLOFKHQ
&ODVVURRP <RX7XEH
thVW|N]|V|N

OLN D]JRN D] «VW/|N|V|N" 1I5.87$7E
== 7|UWPpPQH $] "UNXWDWiV W|UWpQHWH ,
UL, $1 "UNXWDWiV NHIGHWH 15.87$7E6

7KH +LVWRU\ Rl 6SDFH ([SORUDWLRQ D
'LIJLWiOL 3UH]HQWIiFLy pV YDJ\ SODNiW NpV]tWpVH

Y)JOGUDM] 2QOLQH pJEROMR W\WUWN p 8/NNg B (RSRO@IHD H Q
FVLOODJ

9L]XiOLV .pV]tWV UDM]RW D VDMiW "UOpQ\HGU O pV

ODWHPDV  KDWYiQ\DL
OpUWPNHJI\WpPpJHN N|]|WWL iWYiOWiV WIiYR
$UIQ\SiURN

Q% )*JJHOpPN !UNXWDWIiVFPDYILOGHXWRUR]DW
+RO YDJ\XQN D] XQLYHU]JXPEDQ" _ 5.
<RX7XEH



https://www.youtube.com/watch?v=H-rAmZK0HFE
https://www.youtube.com/watch?v=H-rAmZK0HFE
https://www.youtube.com/watch?v=XLgaMLgfqfs
https://www.youtube.com/watch?v=0cbcX66IZgc
https://www.youtube.com/watch?v=3JuKR7jf46o
https://www.skymaponline.net/
https://www.youtube.com/watch?v=aPirIGnVqpE&list=PLP33AR3c0Ljs_-r0WgNA_ZH0cQlodZ-DO
https://www.youtube.com/watch?v=aPirIGnVqpE&list=PLP33AR3c0Ljs_-r0WgNA_ZH0cQlodZ-DO
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2. Napfizikai alapozé

67( $ 0 PDWH P BIW]LLNNEDR. R OY1] DB UBMP t Wi V WHNFHK KL QU
WHUSsOHW P"YpV]HW

“VV]HIRJOW®EOZ]DW

7DQWiUJ\ PDWH P DIW]LLNNED. R OY1] DS G MP t W i V WHPF K QLWL
W X G RP B@VR N ViBIDW ]

7pPiN $ 1DS IRUJIVL VHEHVVpJpQHN PHJKDWIiUR
1DS iWPpU MpQHN PHJKDWIiUR]iVD

'LiNRN NF pY

7DQyUD € i SHUF

LG WDUW 3URMHNWIHODGDW

'LiNRN V] |

2QO0LQH \ WDEGBMRNRVWHOHIRQ N+O|QE|] FVLIOODJ
HVIN|]IN LQWHUD N®WUR MWHEOR U

211OLQH ' .tVpURHWL|N HJIJ\W]HU" DQ\DJRN DPHO\H?
HVIN[]IN NpV]tWKHW N

V]ilDG NRPPXQLENJIFLW W PR MBBED WHRDUGINDDNE L © QR N F
NRPSHWF NULWLNXV HSQERONRBRHIROGV

7DQXO0iVI 1DSIL]IDODISLVPHUHWHN +RJ\DQ IRURJ D
OLpUW YDQQDN QDSIROWRN D] pJLWHVW |
+RJ\DQ KDWiUR]JKDWY PHJ D] pJLWHVWHN
VHEHVVpJH"

SURMHNWWHUY

$ JJ(DNRU 1DSIL]JLNDL DODSR]y

HOQHYH] $ 1V3HUNH]HWH 1DSIROWRN
$ 1DS iWPpU MpQHN PHJKDWIiUR]iVD
$ 1DS GLIIHUHQFLIiOLV IRUJiVL VHEHV V|
IULG MiUiV

$ PHJYDO°V2aWzV PHQHWH

eUGHNO { OLO\HQ PR]JiVW YpJH]QHN D] pJLWHVWHN
d IHONHOW ILJ\HOKHW N PHJ tUKDWyN OH HJHN D PR’
HO JHWH) OLpUW YDQQDN V|WpW IROWRN D 1DS IHO'
NpUGpVH 1pKD D PpGLD ~MViJFLNNHN WpYpKtUHN
WiYN|]OpVL RROBMPBQBV®WDWiIVRN DNDGR]
PHJV]DNDGQDNXRNYLBHEEG UH OL RNR]]D

g@ (O NpV]*C ,VPHUNHGpPV D FVLOODJiV]DWL DV]JWURIL
6RODUPRQLWRULQJ 1DSIL]LNDL 2EV]HUYI
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%HPXWD\ $ WHYPNHQ\VpJHN FpOMD KRJ\ D GLiNRN
VIHUH]JHQHN D QDSIL]LNDRODVDW WPRIGY]ND
DPHO\HN HOpUKHW HN V]iPXNUD pV DPHC
HJ\pQL |QiOOy NXWDWYPXQND VRUIQ LV

YHOIHGH] OL OHKHW D QDSWHYpNHQ\VpJ SURWXEH!I
PyGV]HU OLW QHYH]*QN "ULG MiUiVQDN pV PLO\HQ
+RJ\DQ KDWiUR]JKDWyY PHJ D QDSNRURQUJ |
VHEHVVpJH"
+RJ\DQ NpV]JtWKHW IpQ\NpS D QDSUyO"

$ 1DS OiWV]yODJRV iWPpU MpQHN D PHJ
GLiIN DONRWWD FVRSRUWRN N POE B BWpA

iEUD

(VIN[{J\ KRVV]~P NPJ\ KRVV]DEE NDUWRQ
KHQJHU DPHO\QHNFP]YWPpDQWQHO NLVHEE
YDJ\ YpNRQ\ IpPODS SO +GtW VGRER] P
IHKpU VeW SDStU FHUX]D UDJDV]WQ DD
$ KHQJHU HJ\LN YpJpUH Ui NHOO UDJDV]W
D PiVLN YpJpUH SHGLJ D YpNRQ\ IpPODSR
$ IpPODS N|JHSpUH HJ\ YpNRQ\ W"YHO DSl

$ PpUpV HAMBJHU IpPODSSDO HOOiIWRWW
IRUGtWDQL D PiVLN YpJpQ SHGDS HS\UIDDF
PHJ NHOO UDM]ROQL D QDSNRURQJ OiWKI
J)LJ)\HOQL NHOO DUUD KRJ\ D 1DSED N|]Y}
VLNHWiOWtWDQL D PHIJIHOHO PHJILJ\HOp
NpSH PR]JiVD DNNRU HEEHQ D] LUIQ\ED
PHJILJ\HO KHQJHUW S$HITFSHQRODSWDUi NH:
QDSNRURQJ OiWKDWy NJUYRQDOiW D OHK
KHJI\HIJHWW FHUX]D DMi®PRMWAM D GHIW O DE F
SRQWRVDEE HUHGPpQ\ HOpUpVpKH] OLQCGC
LG SRQWRW LV KK PP VV

$GDWIHOGROJR]iV

E@Lﬁdv & L @Bt
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iEUD

“HO|OpVHN
DD QDSNRURQJ OiWV]yODJRV iWPpU MH
d D QDSNRURQJ iWPpU MH D PDWW SDStL
Dnra Nap2) | OW i Y R O 349600000 km=1,49671.08 km
LD PHJILJ\HOpVL MHGDXMW KRVV]D

7iEOiI]DW

<

Ay

LG SRQ P T PP ~ NPl s-7f% NP

1. WiIEOI]DW

OHOOpPNOHW 7DQXOyL IHODGDWODS 1D

+HQJHU KHO\HWW KDV]QiOKDWy AW"NDPH
PXQNDPYGV]IHUIEROQ /iVG D




ﬂl 7DSDV]W

JHOIHGH]
PyGV]HU
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iIEUEDNDUL (NNR 7XUNX iOWDO NLGROJR]JRWW I

$] tJ\ NDSRWW HUHGPpPpQ\HNHW D 1DS OiW
IVV]H D VIDNLURGDORPEDQ WDOIOKDWYy D
PyGV]HUW

+D VLNHU-OWSRBWMDWIG ®QQDSNRURQJ Np
KR]]JiIWDUWR]y LG SRQWRNDW DNNRU OHP
tYpPQHN D KRVV]iW pV NLV]iPtWYD D PR]Ji\
PR]JiIVL VHEHVVpJHW OLW WXGWRN PRQG
INARNROMiWRN PHJ!D YiODV]DLWRNDW

JRUUIV
6DNDUL (NNR 2EVHUYDWLRQV ZLWK D S
6 'LDPHWUR GHO 6RO &DPDUD RVEXU

IDSWHYpNHGYUHMND PpGEREDQDNIFLYV Q
HVIN|]IN PHJKLEiVRGIiViUyO KtUHN ILJ\HC
UIYLG YLGHyYN DQLPiFLYN D N*O|QE|] KtU
(QHUJLDSUREOPpPPiIN D YLOIJRQ $ PDJI~]Ly
$ +ROGQDN PLQGLJ XJ\DQD]W D] ROGDOiW
OLpUW" +RJ\DQ LIJD]JROKDWYy"

$ 1DS GLIIHUHQFLIOLV IRUJIVL VHEHVV(

(OPpOHWL DODSR]iV

$ OQODSIROWRN PR]JiVD D QDS IHOV]tQp
PHQWpPQ W|UWpPQLN $ PR]JiV OHtUIViU
N[UPR]JiV HI\HQOHWHLW

Q H
D K
UL U ER®P
AL

¢

$KROZ DV]|JVHEHVY¥PJIKRVV]~ViJL V]|D YD W
HJ\PiV XWiQL PHJILJ\HOpV N|]|WW HOWHO


https://eaae-astronomy.org/images/workshops/observations-with-a-pinhole-camera/observations-with-a-pinhole-camera.pdf
https://www.youtube.com/watch?v=8_MXywgFg_U&list=PLEfe8n238mNTQJYLXpJgzjzJQ8pl9-_KQ&index=107

9,/E*(*<(7(0

6L Lted
<

$KRO D IRUJIVL SHULYGXV

RLG—I,ELﬁ®4

$KR@MNHU*OHWLDYHEHV¥YpNPD 1DS VXJDL

$$]RQRVtWViWRN D PHJILJNDSRIMWN @D 3 QRH
D] 6'2 YDJ\ PiV VIDNSRUWIiO DGDWSEQDW¥E
NL HJ\HW DPHO\HW N|YHWQL WXGWRN D
$$ UIFVRV IyOLiW KHO\H]]pWHN D] HOV PEL
PHJNMLYIODVIWRWW QDSIROW KHO\]JHWpW

iEUD

$(J\ WiEOi]DWED MHJ\H]]JpWHN OH D QDSIR
LG SRQWMiW pV D NRREUDGLQiWiLW [ \ YD.
+.]YHVVpPWHN D NLYiODV]WRWW QDSIROWF
MHJ\H]]JpWHN OH D PHYUHOHIO/ DG DHADRN-DN
D YL]VJIOW LG VIDNEDQ D IR OWHMNHIW\DH
PHIJMHJ\]pV RV]JORSED U[J]tWVpWHN

t$ NDSRWW DGDWRN DODSMiQ V]iPtWViWR
PR]GXOW HO D IROW pV PHQQ\L D KQ®Q/HMt
DODSMiQ V]iPtWViWRN NL D 1DS IRUJIVL S
1$] DGDWRNDW YH]JHVVpWHN EH HJ\ WIiEO|

iEUD

$ OHQWL SpOGiN VHItWVpJpYHO N|YHWKH
PyGV]HU NRQNUpPW HVHWE H QG [3WMDE ONRY/S WO
HIJHJ\ QDSIROW PR]JiVIQDN D N|[YHWpVpKI



9,/E*(*<(7(0

iEUD

1DSIROWRN OHW|OWpPVpKH]

AXLFRRN '"HEUHFHQ 3KRWRKHOLRJUDSKL
6'2 +0,

6RKR 6FLHQFH $UFKLYH

IDSIL]LND %HYH]HW

$ V]iPtWiVRN HOYpJ]pVH XWiQ KDVRQOtW\

QDSV]pOHWNDSRWW HUHGPpQ\HNHW D V]
DGDWRNMWDPRQGKDWWRN HO D 1DS IRUJIV

$ PHOOPNHOW NpSHNHQ|]|WWIL-QGXW]DNEY
QDSIROWRNDW D J\DNRUODW HOYpJ]pVpK
OHW|OWKHW\WMN DUQHWRJUDPRNDW LV

GiW)] LG SH V]pOH| KRVV] = = — | XL = - LtNX
KK PH >1IRN| =1IRN IRy UD QD| UDG ( QDS

WIEOWBW V]pV VIHULQW E YIWKHW


http://fenyi.solarobs.epss.hun-ren.hu/ESA/QL/2014/index.html
http://fenyi.solarobs.epss.hun-ren.hu/ESA/QL/2014/index.html
https://ssa.esac.esa.int/ssa/#/pages/search
http://fenyi.solarobs.epss.hun-ren.hu/hu/napkutatas/alapok/

i)

O9LVV]IDME}

%HPXWD)\
DQ\DJRN

(UHGPpQ

LULWLNX"
JRQGRON

7THUPDV]F
WXGRPIQ
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OHOOpPNWHMWNV | WW QDSIROWRN

OHOOPPMOKXWYL IHODGDWODS IDSIROWRI

OHOOPPMOXWYL IHODGDWODS 6]RIWYHUH

$ IRJODONR]JiIVRN XWiQ D GLIiNRN WiMpNR]
QDSWHYpNHQ\VpJHNNHO NDSFVRODWEDQ
DPHO\HN VHJtWHQHN HOLJD]RGQL D PLQG
XJ\DQDNNRU pUWKHW EEHN OHV]QHN D 1I
IlOGUDM]L IRIJDOPDN

$ GLINRN V]iPiUD pUWKHW YiOLN KRJ\ H:
HUHGPPQ\HNKH] MXWQL RO\DQ WHU+<OHW
HOPpUKHWHWOHQQHN W"QQHN $ YpJV NJ|Y
V]*NVpJHV KRJ\ HJHNHW D] HUHGPpQORRH
PHJEt]JKDWyY IRUUIVRNNDO 1$6%$ (6% V]DN

3RVJWHUHN SUH]JHQWIiFLYN DQLPiFLYN Np
1IDSIROWRN pV "ULG MiUiV
1XNOHiULV IRO\DPDWRN D FVLOODJRN
,7ePHVWHUVpPIJHV QXNOHIBULY IRO\DPD
%HV]iPROYy D QDSNRURQJ iWPpU MpQH
PHJKDWIiUR]iViUyO NpSHN PHJILJ\HOpV
IDSWHYpNHQ\VpJHN EHPXWDWiVD
1DSILJ\HO "UWHOHVINYSRN NXWDWiV

(ONpV]*OW EHPXWDWLQYDID BREWHIBIQ WiF
SODNiW NtVpUOHWL MHJ\] N|JQ\YHN DPH:
LOOHWYH DJRN NDSFVRODWiW D PLQGHQC

OLO\HQ NDSFVRODW OpWH]LN YDJ\ QHP |
I]OGL LG MiUiV N|]|WW" _HUHVVHWHN YiOCLC
PHIJYLWDOWIiViKR]

6XQVSRW &RXQWV +LW ZKBUY +LJKHVW /H

6XQVSRONVUHILR

OL D] D QDSFEFLNOXV\iYR &XNMROVDIINSM TR O

7TDQWzUJ\L NDSFVRODWRN

JLILND UpV]HFVNHIL]JLND PiJ@PHWKDIQ VXD
KDOPD]iOODWRMWVRN RSWLND IpQ\WDQL }

 HSOMWYpQ\HN pJL PHFKDQLND IRJDOP
KDV]QRVtWiVD ~M WDQXOiVL KHO\]JHWEHQ


https://www.iter.org/
https://spaceweatherarchive.com/2023/02/04/sunspot-counts-hit-their-highest-level-in-9-years/
https://www.spaceweatherlive.com/en/solar-activity/sunspot-regions.html
https://metkep.hu/2019/02/05/mi-az-a-napciklus-es-hogyan-befolyasolja-az-idojarast/
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$ 1DS VIHUNH]JHWpPQHN iWLVPpW@GHYISDE
VHItWVpJpYHO

$ QDSIHOV]tQ VDMiWRVViJDL K PpUVpN
K PR]JiIV pV VXJiU]iV D WHUPRGLQDPLND
1DS VJHUNH]JHWL IHOpStWpVH PHQWpQ
6RODU *UDQXOHV DW 5HFRUG +LJK 5HVRC

1XNOHIiULV IRO\DPDWRN D PDJPIiEDQ ElI
IRO\DPDWRN 5pV]HEVNHIL]JLNDL LVPHUHW

.RQYHNFLYV iUDPRN 1DSGLQDPy

0iJQHVHV PKJipNVRN

2SWLND WIiYFV|[YHN [|OGL pV "UWHOHV
iWLVPpWOpPVH J\DNRUOIVD

iIEUD MDQXiUMIEDQ QDJ\MIiEyYyO QDSIROW YROW
QDSIROWFLNOXVEDQ

== 7|UWpQH *DOLOHL pV D] HOV QDSIROWRN

WGRPiQ\ +RJ\DQ ILJ\HOWpN PHJ D] HOV QDSIROW

W|UWpQH OL WHWWH OHKHW Yp D] HOV WIiYFV HC
WiYFV|YHN"
+RJ\DQ pUWHOPH]WpPN D MHOHQOpPW sNH\
MHOHQW VpJHW WXODMGRQtWRWWDN H]
(O V]|U *DOLOHL OIWRWW QDSIROWREBY
PHIJpStWHWW WiYFV|YpW FVLOODJiV]DWI
IHOMHJ\H]WH D PHJILJ\HOpVL DGDWDLW
IHOMHJ\H]WpN D PHJILJI\HOW JROWGRHNI MF
GRNXPHQWiOW QDSWHYpNHQ\VpJ $ QDS
IRQWRV PpU V]iPD KLV]HQ D QRBR/HYNVN
N|[W GLN D IROWRNKR]

[ 'LILWIiOL 'LIJLWIiOLV HVIN|]IN BISOMRWHIOHGZRQUR]RIW Y
: YDJ\ D +HOLRYLHZHU RUJ pV 62+2 RQOLQ!


https://www.youtube.com/watch?v=CCzl0quTDHw

9,/E*(*<(7(0

.pSHN DGDWEIi]JLVRN OHW|OWpVH pV KDV]
IHO*OHWHLU O

7KH 6XQ 1$6%

$SVWURQRP\6XQ  RI BXQVSRWV <RX7X
6'2 B6RODU '\QDPLFV 2EVHUYDWRU\ 1$6¢
-+HOLRY[[FBORUH WKH 6XQ

6'2 'DVKERDUG 1%$6$%

)JOGUDM] 1IDSWHYpNHQ\VpJHN pV D] LG MiUiV $ QD¢
PHJHPHONHGLN D 1DSEyO D )|OG IHOp pU|
KDWiVVDO YDQ D EROVJYyQN LG MiUiViUD p
OL OHKHW D NDSFVRODW D QDSIROWRN V'
$ NLV MpJNRUV]DNEDXQ OQW[J)\WMEyO] ~Q OI
PLQLPXP LGHMpQ D 1DS IHOV]tQpQ V]LQW
QDSIROWRN PL OHKHWHWW HQQHN D] RN

iIEUBLVWRU\N RI 6 XQVSRW 2EVHUYDWI

7DQWiUJ\L NDSFVRODWRN IHDVHWHRIVH. B
$VWURQRP\6XQ R 6XUIDFH JHDWXU'
7KH 6XQ DQG 6XQVSRWYV

6XQVSRWYV

)JOGUDM] . .RJPLNXV N|JUQ\H]JHW+QN pV

9L]XiOLV 3RV]JWHUNpPV]tWpVKH] P"YpV]HMN\NHGIp NJ
ele V]tQHV ILOFHN VWE = IpQ\NpSH] JpS
3pOG3XBWRMBXQ QDSH$
(IW D] [VV]JHWHWW NpSHW 3DWULFLR /HRC
MDQXiUMIEDQ V]LQWH PLQGHQ QDS OF
HJ\PiVUD UDNWD D NpSHNHW tJ\ OiWKDW:
QDSNRURQJRQ

iEUD

% ODWHPDV )HODGDWPHJROGIV
(J\WW]JHU" V]iPROiVL IHODGDWRN QXNOHil
VHEHVVpJ IRUJIVL SHULYGXV NLV]iPtWi
+DVRQOYViJ DODSMiQ iWPpU V]iPROIV S


https://science.nasa.gov/gallery/the-sun/
https://www.youtube.com/watch?v=BGR9Q3pVtwo
https://sdo.gsfc.nasa.gov/
https://www.jhelioviewer.org/index.html
https://sdo.gsfc.nasa.gov/data/dashboard/
https://www.windows2universe.org/sun/activity/sunspot_history.html&edu=high
https://www.youtube.com/watch?v=BVB-RcmBChU
https://www.weather.gov/fsd/sunspots
http://www.climatedata.info/forcing/sunspots/
https://nat2012.nkp.hu/tankonyv/foldrajz_9/lecke_01_003
https://photojournal.jpl.nasa.gov/target/Sun
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Q% )*JJHOpPN .tVPUOHWHN V]RIWYHU
$ODGLQ 'HVNWRS

(OPpOHWL DODSR]iV

(63

6RODU 6XSHUIODUHY RQFH SHU &HQW XU\
7KH VRODU ILUH XS FORVH
$VWURQRP\ *&6( 7RSLF _SDUW 6XQVSR
7KH 6XQVSRW &\FOH

0\WWHU\ RI VRODU F\FOH LOOXPLQDWHG
7(5 :LNLSHGLD

gWOHWHN
ODNH 6XQVSRW &RRNLHV

.pPSHN

62+2 OLVVLRQ 3DJH

6XQVSRWYV

6XQVSRW UHJLRQV

6RODU &\FOH 3URJUHVVLRQ
([SHGLWLRQ WR WKH VRODU ILUH
A$ SDQRUDPLF YLHZ RI WKH 6XQu

9LGHYN

STEMonstrations: Friction (YouTube)

. 6 ODQFKDY 6RODUHYV <RX7XEH

KDW $UH 6XQVSRWV" <RX7XEH

7KH '"HHSHVW :H +DYH (YHU 6HHQ . QWR W
1569 6RODU &\FOH <RX7XEH



https://aladin.cds.unistra.fr/java/nph-aladin.pl?frame=downloading
http://fenyi.solarobs.epss.hun-ren.hu/ESA/2014/20140701-000040.80/index.html
https://www.mpg.de/23854476/solar-superflares-once-per-century
https://www.mpg.de/23749011/zooming-in-on-the-sun
https://www.youtube.com/watch?v=CCIII59kXes
https://www2.hao.ucar.edu/education/pictorial/sunspot-cycle
https://www.mpg.de/15032287/solar-cycle-illuminated
https://hu.wikipedia.org/wiki/ITER
https://spaceplace.nasa.gov/sunspot-cookies/en/
https://www.windows2universe.org/space_missions/soho.html&edu=high
https://www.windows2universe.org/sun/atmosphere/sunspots.html
https://www.spaceweatherlive.com/en/solar-activity/sunspot-regions.html
https://www.swpc.noaa.gov/products/solar-cycle-progression
https://www.mpg.de/14441677/solar-orbiter-space-probe
https://www.mpg.de/14442464/solanki-interview-solar-obiter
https://youtu.be/9IItcCC2Ohk
https://www.youtube.com/watch?v=r5_jsOIPQHg&list=PLEfe8n238mNTQJYLXpJgzjzJQ8pl9-_KQ&index=81
https://www.youtube.com/watch?v=ZC2dfDS8g0Q&t=3s
https://www.youtube.com/watch?v=6EbuAEagQj4
https://www.youtube.com/watch?v=sASbVkK-p0w

OHOOpPNOHW 7DQXOyL IHODGDWODS 1DSiWPpU







OHOOPBPNWHWV|WW QDSIROWRN


































OHOOpPPDOQKXWYL IHODGDWODS IDSIROWRN HJ\V]HU!







OHOOpPPDOQKXWYL IHODGDWODS 6]RIWYHUHYVY HOHP]pV HPHOW













9,/E*(*<(7(0

3. Naprendszeren k ivili bolyg 6k megismer ése.

67($ 0
WHU+«OHW

7DQWiUJ)
NDSFVRO

Exobolyg Ok param étereinek meghat aroz asa

IL]LNMIRUPDWRNWDIILD

O0DQDSViJ D NXWDWyL PXQND HONpS]HOKF
DONDOPD]iVD QpON+O eSSHQ H]pUW QDJ\
PHO\HNQpPO D] LQIRUPDWLNiW HV]N|[JNpQW
MXWQDN HO D GLiNRN PHOY VG VWP SNHHW
NL D 9LOiJHJ\HWHPU O pV D EHQQH HOIRJ
JRQGRONRGIVUD |VV]HI*JIJpVHN IHOLVPH!I
WXGRPIiQ\WHU*OHWHNHW LV V]IRURVDEED!

“VV]HIRJODO® WZEOz]|DW

7DQWiUJ)
7pPiN
'LiNRN NF

7DQyUD ¢
LG WDUW

'LiNRN V]
7DQDQ\D.

2Q O WDHD t
HVIN]|]IN

V]i]DG
NRPSHWF

7TDQXO0iVlI

IL]LNLJLWiO LtV DI O BW U D

IDSUHQGV]J]HUHQ NtY«OL ERO\JYN WXODMC
pY

T SHUF

| NLVHEE FVRSRUWRNUD RV]WYD

$ QpJ\ DONDOPDV IRJODONR]iV VRUIQ D )|
H[RERO\JyN NLDODNXOiViQ pV DGDWIHOG|
ERO\JYyUHQGV]HUHN VRNVI]tQ" YiDIDRO|DSRR
JRQGRODWRW KRJ\ YDMRQ D] pOHW NLDC
PSSHQ D YPOHWOHQ P"YH"

6]DEy 0 2*aLPR®64DODL 7 OMGRQVIiJRI
YLOiIJIEy\JONDL 6]HPOH

+RUYIWK =V ([RER O\JyIN LANLDQLG 64 @& P/Q HC
2008 .RYIFV 7 OL UHMOLN D IpQ\NpSH
DQDOt]LVH D])RWIWDQ\EHP O H

SUREOpPPDPHORRGPVFLYN N|J]WL NDSFVROD
PDWHPDWLNDL HJ\V]HU"NQVRVRN DYONWE F
DONDORBJMI/WP"N|GpMWLVNBDWEDQ GROJFR

$ GLINRNNDO D]W WHV]WHOMeN KRJ\ HJ\
WUDQ]LW KRRPI\WP IO HMYHHU"HQ PHJEH
HUHGPpQ\ pUKHW HO 1J\ D ERQ\ROXOW P
HONHU<OYH N|]JpSLVNRODL PyGV]HUHNNH
KRJ\ D FVLOODJiVIRN PLNpQW KDWiUR]]iN
SDUDPpWHUHLW (]JiOWDO NLDODNtWMXN C
HJ\ ERQ\ROXOW DGDWKDOPD]EyO pUWHOF
KRJ\ D] PLNpQW MHOHQLN PHJ D KpWN|]QI
EHIRO\VIVROMD D PLQGHQQDSL pOHWsQNH'
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SURMHNWWHUY

$ J\ADNRU 1DSUHQGV]HUHQ NtY«OL ERO\JYN PHJLVPF
HOQHYH] ([RERO\JYyN SDUDPpWHUHLQHN PHJIJKDWIiUF

$ PHJYDO°VaWzV PHQHWH
+HO\QN D YLOIIHOPIWOHPEIHRHIDODSR]i

(OPpOHW $] yUD WDQDQW@PWN|U N|[Up pStWVeN

(O NpVI]tVv $

1DSUHQGV]HU

$] HOV HJ\WpPJEHQ HO NHOO KHO\H]Q+Q!
LVPHUWHWOQL DQQDN |[VV]HWHWW PR]JiV
VWDQGDUG WDQDQ\DJR)QYWRAHNHV MRS
PHIJLVPHUWHVVeN GLINMDLQNNDO L OXQIF
DQQDN DONDOPD]KDWYViJiW

7pUMeQN NL D ERO\JYyUHQGV]J]HUHN NHOF
IRIJDOPiIiUD D SHUG*OHWPHJPDUDGIV W|
PHJQ\LOYiQXOiViuD

(] D] yUD NLYiOyDQ DONDOPDV DUUD KW
ILILNDyUIiQ WDQXOWDNDW HOPpO\tWVeN
IRIJIDOPiIW H]JHO WXGDWRVtWYD EHQQ-*N
G OpVpW

eJL pV I|OGL NRRUGLQIWDUHQGV]HUHN |
NLWpPpUKHW+*QN D KHO\PHJKDWIiUR]iVL Py

0iV ERO\JYyUHQGV]HUHN

JRQWRV D KDVRQOYViIJRN pV N+O|QEVpJt
H[RERO\JYyUHQGV]HUHNQpPO ,WW PLQGH
OiIWKDWy SiO\DRULHQWIiFLy PLpUW DQQ\
H[RERO\JYyUHQGV]HUHN YL]VJiODWIiQiO

7HJ\*N ITHO QHNLN D NpUGpVW KRJ\ PL F
VDMiWRVViIiJDLW D] HVHWOHJHVHQ PHJN

OLN D]JRN D ILJLNDL PHQQ\LVpJHN DPLY]|
FVLOODJWYO YDON|WHYROMY MHPHQJp\
SiO\DHOHPHN IRJDOPD

IDNKDWYyVil

7XGDWRVtWVXN D GLINRNEDQ KRJ\ PLO
HJ\ ERO\JyQDN

$] iIOWDOXQN YL]VJiOW UHQGNNHN|YBWR
FVLOODJWyYO YDOy WiYROViJ IHOV]tQL
KDOPD]JIOODSRWRN QHKp]VpJL J\RUVXO
PyGVIHUUHO "

([RERO\VJYUHQGV]HU BB DA KIi]W R \P\H J D\ P
IRJODONR]iIV HO WW HO NHOO NpV]tWHQ

GROJR]QL IRJQDN $PHQQ\LEHQ YDQ OHKF
WDQtWDQL KDV]QiOMXN NL (OOHQ UL]]*N



OHJYDOVy"
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JpSHQHW MMHOHStWYH LOQWHUQHWE|QJpV]
SURJUDP

$ IRJODONR]iIVW RVV]XN QDJ\ HJ\VpJUH

ODWHPDWLNDL HJ\W]HU"VtWpVHN
9iODVV]XQN RO\DQ ERO\JYyUHQGV]HUW PF
NLFVL tJ\ SiO\iw N|JHOtWKHWM+N N|UUHO
KHO\]JHW+QNHW (UUH DONDOPDV OHKHW ¢

UHQGVIOWHNRYIiFV 7

+D D ERO\Jy HOpJ WiYRO KHO\HJNHGLN HC
PHIWHWW ~W JJUE*OHWH V]LQWpQ HOKDQ
VXJDUIQDN NpWV]HUBVPYHO

iIEUWDUHQGV]HU HOUHQGH] GpVH IHO-OI

(EEHQ D] HVHWEHQ NLKDVMROKDW BI® NN
IVV]IHI*JIpXYBDHMRYIFV 7

$GDWRN PHJKDWIiUR]iVD
,VPHUWH V VENRMNHIWDDGOLNXOVNL $UFKLYH
0$67 ZHEROMGDMIOKDWY MEGDWEi]LVVDO
tD A7DUJHW 1DPHu PH] EH EHtUMXN D N
SpOGiXO .HSOHU
tPDMG D A6HDUFKpy JRPEUD NDWWLQWYI
fLWW D A'DWDVHW 1DPHp RV]JORSEDQ Gi
WDOiOXQN
*\DNRUODWLODJ EiUPHO\LNUH NDWWLQW)
$ YtJVILQWHY WHQJHO\HQ D] LG D 1+JJ O
IOX[XV WDOiOKDWYy iEUD



E]

E]

<

QU1
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$ SRQWRVDEE HUHGPpPQ\ pUGHNpPEHQ FpO
(JpUUHO HJ\W]JHU"HQ NLMHO|OM+N D NtYiQ
UiQDJ\tWKDWXQN D UpV]JOHWUH $ NXU]JRL
DODWW PHJMHOHQLN D] BGRWWO % R{VF h YK
D] DGDWRNDW NHOO IHOMHJ\H]Q+*QN $] H
HJ\ ([FMIEOi]PVBRWDPHO\ D GLiNRN V]iPiUL
KDV]QiOKDWY +D LGH EHtUMXN D] HJ\HV |
UHQGV]HUUH YRQDWNR]y SDUDPpWHUHNH

+LSRWp]L $PHQQ\LEHQ D GLINRN MyO HOVDMiWtWMi
N O|QE|] LG BPQWRINRQ IRQWRV PHIMHB Q\
D UHQG¥PHQPE W|EE DGDWRW J\"MWHQHN
pPUKHW+QN HO D] XWROVYy DGDWIHOGROJF
(]
F

JHO VHItWKHWM+N NHW DEEDQ KRJ\ PH
VINNHQWpPVPpQHN IRQWRVVIJIW

7THUY $ WHUY D] KRJ\ PHJKDWIiUR]]XN HJ\ NRQN
. HSOHW$3 E UHQGV]HUQHN D SDUDPpWHU
SRQWRVViJIDO pV H]JW |[VV]HKDVRQOtWV)
PUWPNHNNHO

JHOIHGH] $] HO ] SRQWEDQ HPOtWHWW LURGDOPL |
WDQtWMD NHW KRJ\ D WHFKQLNDL pV Py
HUHGPpPQ\HN LV WRYIEE NRUULJIiOKDWYN
IRUUIVRN N|]|[WW NHUHVQL YDOR®IRWXWE F
OLQGHPHOOHWW D] VHP HOKDQ\DJROKDW
D .HSOHU "UWiYFV DGDWDL DODSMiQ (] |

.., $SGDWHOHP]pV

7HUY $] HO ] IRJODONR]IVRQ NDSRWW DGDWRN
KDV]QiOKDWyY pUWHO FDHJ R N YW LL@L R U]PVHL
DEEDQ KRJ\ HONpS]JHOMpPN D UHQGV]HUW

OHJYDOy' SDUDPpWHUHN PHJKDWIiUR]iVD
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$)HGpV KR¥V]DEUIUD Qp]YH U|JW|Q PHRIEH
NH]GHWRMN p¥HN LG SRQWMD iEUD
HJ\PiIVEYyO D WUDQ]LRKRD\SRW ENDIS FI XMW $
WIiEOi]JDWNH]HO EHQ H]JHNHW D] DGDWRND
KRVV]iUD YRQDWNR]y YpJOHJHV DGDWRW

iEUD

$%RO\Jy pV FVLOODSPVNRIWDUERM\ Jy NLWL
UpV]PWPHJILPHEWNVDE[XV OHHVLAHJHRRR
NDSMXN KR iD/NRLR QPND D B OHYWBDR G
OiIWNRURRIN@\W PHJDGMDAD\ ENAQGIW PHO
JANH D ERWRVLOODJ VXJiUDUiDIYD.&R HFV

(EEHQ D] HYHWEHQ D GLINRNQDN DG
PHJ VIDNIRO\YLUDWRNEDQ D FVLOODJ PiV
+D H] PHJYDQ D] DUIQ\ED EHKHO\HWWH V1
W|PHJpQHN pUWpPNpW

T HULQJpSLNHIVIQLG RURERRIPW HJVRYYN W
IH&/ W PMHOBOQL KLV]HQ H NMERIQYD @ FDQ RXY
HJ\PVMW|Y HM UV® N DIONDIDO F5 ] pULHH (DF MIDW ] Q
ZHEROGDORQ HKK®RLVI piUJ & N/ Q JL G
PHIJKDRY KR\ i GV X NG HWDHW p\W R FHNNVY N W
IH®/ i WYGMRQEUD PDMG D NXU]RWWWR]JID
PLQLAXW OWH®WHJ\ HJI\W]HU" NLYRQiVVDO
DWIiEOiI]JDWNH]HO EHQ HJ\W]HU"HQ PHJYDO



E SURMHNMW

ﬂl 7DSDV]W
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$t&VLOODJ EFPHI D] HVHWEHQ .HSOHU KDL
VHItWVpJeO PHO\QHMNHUWHIQWMPL pYCH A VP H
ERO\Jy W|PHJpW HOKDQ\DJROYD PHJKDWi
N|[YHWNH] |[VV]HI«JJpVVHO

Vé6 -7

e

$KRO DD FVLOODJ W|PHJH NDOROUDRPEDQ
QDJ\WHQJHO\H P WHDEHWRiFRyV iOODQ Gy
PNOV DSHGLJ D NHULQJpVL LG PiVRGSH

$ IRJODONR]iIVRN OH]JiUWiYDO [VV]HJH]]*N
HUHGPpQ\HNHW W$END| Y B W N&tH| P X W DUAHNDES D] k
PHJKDWiUR]JRWW SDUDPpWHUHNHW D] LUF
(EEHQ D] HVHWEHQ  GLiN YHWW UpV]W D

iEUD

$ IRJODONR]JiIVRN XWi@® BWALL NRXNEWQ BEIH.
DODNXO NL PDJiUyO D NXWDWyL PXQNiUy!
HJ\W]HU"VtWpV VRN HVHWEHQ FpOUDYH]H
1HN QN WDQiIURNQDN NHOO D]JRQEDQ IHOI
Q|YHOL PpBIWEHIGRQ\WDODQViJiW GH D] iW
VIHPSRQWMIiEyO KDV]QRV
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7TDQWZUJ\N3]L NDSFVRODW

$ KiURP IRJODONR]iIV VRUIQ D GLIiNRN PDJ
HJ\ OiWV]yODJ NXV]D DGDWKDOPD]EyO My
LQIRUPiIFLY DPLYHO MHOOHPH]QL WXGMX
KtYWXN D I|/OGUDM]RQ WDRXQM URPW UND
PDWHPDWLND HVIN|JHLW

$ IRJODONR]iIVRNDW WRYIEE E YtWKHWM-l
EHQQ*N NLDODNXOW NpSHW MHOHQtWLN |
OHKHW YHUV UDM] IHVWPpQQWHQ ®NIKQ
KtYYD HJ\ OHtUiV MHOOHP]pV DODSMiQ N
UHQGV]HU+QmMUPOY [ ViBOWBIWN Q D] NODVV]LNM
VHItWVpJpYHOLYpBHMRKRIRWW D SURMHN

JRUUiIVRN KLYDWNR]JiVRN
6]DEy 0 2*6LPR®6$DODL 7 OMGRQVIiJRI
YLOiJiEyJONDL 6]HP OH

+RUYIWK =V ([RERO\JYIN LINLDQG 6@ P/Q HC
200p RYiFV 7 OL UHMOLN D IpQ\NpSH
DQDOt]LVH D])RVWDQ\EHP O H

OLNXOVNL $UFKLYH IRY $SGBDEHDAVD BYPRS
([F HAD E O H DBWM O



https://archive.stsci.edu/kepler/data_search/search.php
http://www.mgds.eu/exo/exo.zip
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4. Képes fizika

67($ 0 PDW H P DIW]LLNNEDH F KIQW| N BV pIPH © piP] H W
WHU+«OHW

. XOW~UiN $ NeO|QE|] NXOW~UINEDQ NLN pV PLW IHC

NDSFVRO +RO pV PLNRU MHOHQWHN PHJ D|HHOWH W
NeO|QE|] NXOW~UiNQDN D] HJ\HV IHOIHG}
MY NpSHW MyVROXQN D IH®IHREHNR VHIN W
MY WXGRPiQ\iw"

“VV]HIRJODO® WZEOz]|DW

7DQWiUJ\ ILJLNDHFKQLND

7pPiN JRQWRVDEE WQUIHUBMHNHN WXGRPiQ\W|UW
'LiNRN NF pY

7DQyYUD € i SHUF

LG WDUW

'LiNRN V] |

2Q0LQH \'$ PHIDGRWW IHVWPpPQ\HNHW NLVRUVROM,

HVIN|]IN HJ\ (J\ HVV]pW NHOO tUQLXN UyOD D Np¢
PLNRU YDQQMN YPRONMGW WDOIOPIQ\RND
VIHPPpO\HNHW OiWQDN D NpSHQ (JW N|YH)
0iVRGLN UpV]EHQ WLWNRV V]DYDJiVVDO N
N[]|[VHQ HJ\ V][tQLHO DGIVEDQ HOMiWVV]iN
VHRIMM WXGQDN $ YpJpQ D] HO DGyYDO
OHYRQiVD

211O0LQH ' .iURO\ 6LPRG\ILL]JLND N X O VWe-XUGND| & MAPVD H WRH,
HVIN|]IN HUQHU +HLVHQ&EHWY] pV AXGEPSHVW *R(
9LFWRU ) HLWN®BIJDWRWW WXGXOSPMWR R
.LDGy
) %UDQGHKQ\DJL NXOW~UD JD]GD¥%i9, pVW
%XGDSHVW *RQGRODW .LDGy
-RKQ pV 0ODU\ *UBEWHQPpV]HWWXGRPIQ\RN
$NNRUG .LDGy
JHOL[ 5 3DWXWHFKQLNDZ2NIUL¥QO®iMRY D

V]i]DG LQQR YNRLYDWSEVYRWE O/ P D PHDIRIOALIW L N X ViJR
NRPSHWF DNWtY WNDLQDWDLMDL HRQGRONRIGIV pV NRPF
WHFKQRBYJUIMWNP"N|GpVL NpV]VpJd

7DQXO0iVI VIDNWXGRPIQ\RV W Xi{®i]VDRG-RIW YW W]pR BIN | U
PHIpUWWYVHHIRJODOY WHGCDD XP U N MHV VpJ
DODNXOiVIiQENOVBGYN pMHyL V]HUYH] LENp
DEV]WUDKiOy NpSHVVpJ IHMOHV]WpVH


https://bookline.hu/szerzo/felix-r--paturi/91291?page=1
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SURMHNWWHUY

$ J\DNRU
HOQHYH]

.LNPpUGH]

gWOHWH (

(O NpV]tV

6]HPOPpPO\

THUY

JHOIHGH]

YHOMHJI\]

S5HIOH[LY

%HPXWD\

.pSHV ILJLND

$ PHJYDO°VaWzV PHQHWH

OLNRU pV KROWXGERWXQW NL D
.LN YROWDN D | EE NpSYLVHO L"

.L D NHGYHQF WXGYVRG PLpUW W YiODV
.L D NHGYHQF IHOWDOIOYyG PLpUW W YiO
9D® N|]|V UpV]H D IL]JLNiQDN pV D WHFKQI
D]"

9D® D KDWiVD D WXGRPiIQ\QDN D WiUVDG|
9iOWR]WDWRMGRPiQ\ D W/UWPpQHOPHQ PL
7XGRGRJ\DQ DODNXO HJ\ IHOIHGH]pV YD.
. HBIOLKOHW D WXGYVRNQDN WXGV] HVHW
OLW JRQGROV] PLO\HQ IHOIHGH]pVHN WI
M|Y EHQ"

OLO\HQ KDWiVVDO OHV]QHN HJHN D PLQG#
7H WDBiPWiOHO YDODPLW" +D LJHQ PLW

$ GLINRN |[WOHWHLQHN |VV]HI\"MWpVH

$ODSDQ\DJRN EMWEHNpPWHISWDRGXNFLYL ST
UXKDDQ\DJRN NRV]W+P pV GtV]OHW NpV]t\
VILJHWHO V]DODJ

3DStU WROO D U|YLG HVV]p PHJtUiIViKR]

UXKDDQ\DJRN NDODSRN VWE 7iUJ\DN W
KXUNDSIOFD UDJDV]Wy

$] HVV]pN PHJtUiVD PDMG D IHVWPpQ\ UH
UIYLG HO DGiV SHUFHVHN V]HPOpPOW

$] HVV]pN DODSMiQ EHOHpOKHWMsN PDJX
N|UQ\H]HPWMIFEMPHUNHGKHW+sQN D N|UQ\H]H
V]*NVPpJOHWHLYHO LJpQ\HLYHO pV |VV]HEK

$ SURMHNW OpQ\HJH KRJ\ IHOIHGH]WHW
ILJLND W |U MDQQmB@VW RQ@ PYyGV]HU SHGLJ H
PHIJpUWpPVW PDUDGDQGYEE WXGiVW HUHC

$ GLINRN D] HUHGPpQ\HLNHW |VV]HKDVRQ
PHJIRJDOPD]]IN WDSDVIWDODWDLNDW

OLPUW HJ\H]JQHN PHJ YDJ\ NeO|QE|]QHN D]
WDSDV]WDOWDN"

9DOYEDQ V]JRURV D NDSFVRODW D WXGRP
+RJ\DQ KDW H] D WXGiV YLVV]D D PLQGHC
OLO\HQ pU]pV iWpOQL D IHOIHGH]pV |U|Pp

$ IHVWPPQ\HN DODSMiQ HOVDMiWtWRWW
YL]XiOLV DQ\DJiW GROJR]]iN IHO V]tQGDU
MHOHQtWHQHN PHJ DNiU W|EE VIHWHEOW
D GDUDERW .pV EE HJ\p&EKRMOAHN Bl [Q DLO/N IR
V]|YHIN|Q\YHW tUQDN YDJ\ YLGHYIHOYpW



SURMHNMW

THUY

OMUDWHI

7XGRPiQ)\
iOORPiV

. XWDWyic

THFKQRO
IOORPIV

OpUQ|NL
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0"YpV]HW
GL]iMQiO

ODWHPDYV
iIOORPIV
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iOORPIV
7DSDV]W
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OLQGHQNLKH] NHU<OW HJ\ UHSURGXNFLYy
HOFVHUPOKHWLN KD PiV D NHGYHQFeN +
IRUPIEDQ HONHU<O PLQGHQ WDQXOYKR]
PLQGHQNLKH] HONHU+O DKRJ\ D UHISWRG
9LGHy D V]tQGDUDEUyYO

$] HVV]pN DODSMiQ EHOHpOKHWM+N PDJX
NJUQ\HJHWpEH PHJLVPHUNHGKHW+QN D N
VI*NVpJOHWHLYH®V IHHQVRIQMH® DWM XN

$GMXQN HOHJHQG LG W D WDQXOyYNQDN
PYGRVtWViN D EHV]iIiPROYMXNDW

~OORPZVRN

$ WXGRPiQ\ PDJIEDQ IRJODOMD D JRQGRC
NtVPpUOHWH]pVW

JRQWRYV D] HO JHWHV VHMWpVHN PHJIRJD
PHIRV]WiVD

$ YLOIJ WXGRPIQ\W|UWpPQHWL pV WiUVDGI
PHJYiODVIGOWBWNHI\"MWpVH IHOtUiVD pV
(VIN[]IN MHJI\JHWI<]JHW V]iPtWyJpS WROO

gQioO0Oy IHOIHGH]pY D WXGRPiQ\RN pV D W
30 PHJYiOWR]JWBWWDIRUUDGDORP D WiU
FVDN DRNR®QDN HO HJ\ HOPpOHWL |VV]HI
NtVPUOHWLOHJ LIDJROWIiIN" OLNRU NHOO
SpOGiW PRQGDQL"

(VIN|]IN L3DGRN N|Q\YHN WPpUNpPSHN HC
V]iPtWyJpSHN V]pSLURGDOPL pV LVPHUH\

(OHNWURQLNDL WHFKQROYJLD V]iPtWwWihpt
WIiEODLILWiOLV NDPHUD

+DJ\RPiQ\RV WHFKQROYJLD KXUNDSIOFiN
UXKDDQ\DJRN NDODSRN HJ\pE Np]QpO O

OpUQ|NL HVIN|]|N KXUNQ\DIDENN V]LIHWHO

0"YpV] pV GL]iMIXKBIDQWNMERMNSRN HJI\pE Nj
KDV]QiODWL WiUJ\DN IHVWPpQ\UHSURGXI

ODWHPDWLNDL HV]N|]|N
$VRUVROiIV NRENiINNDO
$ILIJLNRDRMPDWDOWNDSFVRODWIQDN NF

6]tQGDUDE IHOYpWHOH PRELOWHOHIRQQLEL

$ SURMHNWH®LNNRIMW CHQ HI\ s WW N|]|V pUV
pV D WRYIEEL |[WOHWHN WHUYHN PHJEHV

JLQNHN
$ UHSURGXNFLYN GLJLWiOLY NpSHLQHN K

/I XGRPIQ\WW|UWpPpQHWL pUGHNHVVpPpJHN HW)



https://1drv.ms/u/s!An0er2QwwGjygYU8N-i1Rzr7FsbbEg?e=6Z35Hb
https://1drv.ms/u/s!An0er2QwwGjygYVKyXkM3nULtSYlkw?e=V8yPCD
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9LGHYN
WHFKQLNDL PHIFIi@QWRPADWWD D YLOIiJI
(PHUJLQJ 7THFKQRORJLHVY WKDW :LOO &l

$ WXGRPIQ\ pV WHFKQROyYJLD OHJEHIRC
/RS LQIOXHQWLDO )LIJXUHV LQ 6FLHQFH

9LWD

$ MyYVODWRN HO JHWHV NpUGpPpVHN PHJYL
FilROIiVD $ NpS D M|Y NpSH JRQGROI
KLIQ\R]QDN D KtUHVVpJHN pV D IHOIHGH]¢

&VRSRUWPXQND

6]tQGDUDE WHUYH]pVH V]JHUHSHN pV IHO
FVRSRUWUD RV]WIiVEDQ PDMG HJ\HVtWYH
$ VItQGDUDE OHMi{WV]iVD D FVRSRUWEDQ

AVPUOHWHN

$ NLRVJWRWW KXUNDSIOFiN pV VILJHWHO
NtVPUOHWHNHW GHPRQVWUIFLYV FpOEyO
LIJpQ\HO $ N|UQ\H]JHW+NEHQ WDOIOKDWy


https://www.youtube.com/watch?v=wLlL46pYcg4
https://www.youtube.com/watch?v=3Bhq5c6LoZo
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5. pARTicle physics

67($ 0 IL]LNPID WH P DWH OEHR T\ V] H W

WHU+«OHW

. XOWNHUIN $] DWRPHOPPOHWHN YLOiJQp]HW N|]|WW
NDSFVRO

“VV]JHIRJODO® WZEOZz]DW

7TDQWIUJY IL]LNPDY pVIRIDW HPDWLND

7pPiN 5pV]HFVNHIL]LND
'LiNRN NF pY

7DQyUD € i SHUF

LG WDUW

'LiNRN V] |

2Q0LQH Y'U 20iK eYD 0QiULD %HYH]HWpPV D UpV]HF

F
HVIN[]IN ‘U 20iK eYD 0iULD -iWpNRV UpV]HFVNHIL
20iK eYD 0iULD eStWV+.QN UpV]HFVNHIL]L

211OLQH ' 20iK eYD 0iULD eStWVsQNN@NROFVNHI

HVIN|]|IN 20iK eYD 0iULD -iWVV]XQN UpV]HEYED
LiIOPiQV]LFKREBGINIDyHAK Q R@GYIEADSHVW 2UL
.LDGy 2

V]i]DG LQQR Y¥NALYDWSEYRWE D/ P D PHDIROOOAIW L N X VIR
NRPSHWEF DNWtY WNDWQLWDLMDL JRQGRONRIGIV pV NRPF
WHFKQRBYJUIMNP"N|GpVL NpV]VpJ

7DQXO0iVI VIDNWXGRPiQ\RV W Xi®i]VDRG-RIW YW W|pR BIN | U
WHYpNHC PpO\HEE PHIMWDQXUHKHL N|[]|[VVpIJHN DAPNEY

NpV]VpJIHN |EHNMOHWMWPKRIBY NpSHNPY ) p M HME
IHMOHV]WpVH

SURMHNWWHUY

$ J\DNRU S$57LFOH SK\VLFV
HOQHYH]

$ PHIJYDO°VaWZ2V PHQHWH

(O JHWHV OLE O iOO D 9LOiJHJ\HWHP"

d NpUGpPVH $] yNRUL J|U|J|N PHQQ\LW WXGWDN"
OLN YRODWDRIPEDPPOHW IHMO GpVpQHN Op
OHO\HN D] HOHPL UpV]HFVNpN"
+RJ\ WXGMXN EHPXWDWQL D OiIWKDWDWO
+RQQDQ M|WW+<QN PLE O YDJ\XQN KRYi V
OLW WXGXQN D] DGGLWtY V]tQNHYHUpVU ¢
OLW WXGXQN D NLHJpV]tW V]tQHNU O"


https://indico.cern.ch/event/752438/contributions/3474988/attachments/1870078/3076864/Reszecskefizika_bevezeto.pdf
http://www.atomcsill.elte.hu/letoltes/foliak/15_evf/atomcsill_15_10_Olah_Eva_Maria.pdf
https://nuklearis.hu/sites/default/files/nukleon/10_1_203_Olah.pdf
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OLpUW IDMWD NYDUN OpWH]LN"

OLUH WXGMXN KDV]QiOQL D GREYNRFNiW
OL D N|]|V D ILJLNiEDQ pV D IHVWpV]HWEH
OLN D]JRN D QHXWUtQyN"

@ gWOHWH($ GLINRN [ WOHWHLQHN |VV]HI\"MWpVH

@ (O NpV]*C $ODSDQ\DJRN EHV]HU]pVH V]tQH W INDRUWWRR
YRQDOJ]y KXQJUDURFHOO HFVHW IHVWp
6DEORQRN NLYiJiVD
$GDWRN IHOUDM]ROiVD D NRFENiINUD WHYV
OXIILQRN PHJVeWpVH FXNRUNiIN [VV]HJI\"N
+XODKRSS NDULND
6]tQHV SDStURN

=] %HYH]HW 5(*$5' NXWDWyFVR EREPWWIBRIPWDRIENDQ V]
= YDQQDN D V]LPPHWULD V]pS
OLO\HQ HJ\ My HVHMNQWMI iU

$ ILILND pV DWIDHO/iW pBRHRYIDD 7O NSL. 6 WR QD
7DPipA+O|S &NILNOMHD DODSMiQ EHPXWDWQL
DONRWiIVRN IHOKDV]QiOiViYDO

iEUD
OLW NHOO W XG @HUN DHE( 5N OW yWD CF Ly

SDUWLEMHP XWRWiIVD |[WOHW ILJ\HOHPIH:

iEUD

$KtUHV JVDWItHtWYDGURQ &ROOLGHU

iEUD
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/iWKDW DW O D] WURpXNQHFMNNINND O P"YpV]HV

iEUD

$ SURWRQ pV D QHXWURQ EHOV 3VRWR®
IHOERQWIiVD

iEUD

$ NYDUHIORNWURPRYi @\|p® W [OYDIINH O p W H

iEUD

IpOH NYDHOINRFINWpVH D NRG RWRRIOEC
VRUUHQGEHQ UitUQL D NYDUNRN DQJRO
W|OWpVHLW

iEUD
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IXNOHRQRN IHOpStWpVpQHN EHPXWDWi

iEUD

6]tQHV NDUW RHGISAU PNNNDDUNRN QHYp'
NHUHVVH PLQGHQNL D ASiUMiwp WBHQGIiHK]
HJ\ KXOODKRSS NDULNIED iOOMDQDN D W

SURWRQPXIILQ D] HO UH HONpV]JtWHWMW
WXEXVRV pWHOIHVWpNHW 6PDUWLPXI FDQ
IHO NHOO GtV]tWHQL D QXNOHRQRN EHOV

HQQL

iEUD

.YDUNRN pV DM UKYDONRNtWHWW NYD
VHItWVpJpYHO DDQMWIHFEVINHEN NFN N|JWL N
IHOIHGH]pVH

iEUD
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5pVIHFVNpN pV DQWLUpV]HFVNpN D ID
UpV]HFVNpNHW GH HKKH] VJRURVDQ KR]]
PHIJLVPHUpVH

iEUD

%DULRPRNRAPRN |[VV]HIOOtWiVD D PHJWIL
VIHULQW &VDN IHKpU KDGURQ OpWH]LN

iEUD
*OXRQRN N|]JYHWtW UpV]HFVNpN IHKp!
IHVWpVH DVIHULQW D NYDQWXPV]tQGLQD
D JOXRQRN LV V]tQW pV DQWLV]tQW WDUV
IHKpUHN

iEUD
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-iWpNRV PHIJWDQXOiViKR] VSHFLiOLV JX
HYpVH

iEUD

5DGLRDNWtY ERPOAY \RRBEGIY OMH\ | WH

iEUD
+LJBR]RQ SUHFEHSW WDQXOiV KRJ\DQ N

DPHO\LN BRJRIJVHJI\LN ERPOiViIW iEUIJROM
VHItWVpJIpYHO

iEUD

5pVIHFVNHQ\RPRN $UWINWOBEODERWD)

iEUD


https://art.fnal.gov/

®

S
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'LIl~-]JLYV N|IGNDPUD EXERUpNNDPUD Ji
IHOYpPWHOHN EHPXWDWiVD HOHP]pVH

iEUD

5pVIHFVNHQ\RPRN UDM]ROiVD V DN MONE
PiU PHJLVPHUW ERPOiVL IRO\DPDWRN DO

iEUD

-yVODW $ JOXRQRN QHP IHKpUHN
$ NYDUNRN HOHPL UpV]HFVNpN
$ IHKpU QHP HJ\ V]tQ
$ UpV]HFVNpPN OiIWKDWDWODQRN

7HUYH]p\ $UPV]HFVNpPN EHPXWDWiViQ NHUHV]W+O D
PHJpUWpPVH |QiOOy DNWtY WDQXOiVRQ Nt
$ P"YpV]L JDV]WURQYPLDL DONRWIiVRNRQ
IRO\DPDWRN LUIQWL pUGHNO GpV IHONHO

JHOIHGH] $ SURMHNW OpQ\HJH KRJ\ IHOIHGH]WHW
ILILND WIUYpQ\WRIQWRQR@RPEGNU SHGLJI H
PHIJpUWpVW PDUDGDQGYEE WXGiVW HUHC
$ UpVIHFVNHIL]LND P"YpV]JHWHNNHO YDOy

3UH]JHQW $ GLiINRN D] HUHGPpQ\HLNHW |[VV]HKDVRQ
PHJIRJDOPD]]iN WDSDV]WDODWDLNDW

S5HIOH[LY OLpUW HJ\H]JQHN PHJ YDJ\ N+O|QE|]QHN D]
WDSDV]WDOWDN"
9DOYEDQ HOMHRIYHWNNRN"
&VDN KiURPIERRD \E@OWDH]LN"
$ JOXRQRN WpQ\OHJ QHP iHKpUHN"
OL DONRWMD D QXNOHRQRNDW"
+RJ\DQ OHKHW V]HPOpOWHWQL D ERPOIVI

7XGiV $ NREFNDNpV]OHW VHJtWVpJpYHO D WDQXC
PHJRV]Wi UpV]HFVNpPN IHOpSONPRPWRNDMNDA|UY pQ\
3UH]HQWIiFLy IRUPIMiEDQ [VV]HIRJODOMiN
$] HONPpV]tWHWW SURGXNWXPRNDW |VV]H!
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WHUYH]p
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,VNRODL ~MViJEDQ V]DNIRO\YyLUDWEDQ S
D] HUHGPpPQ\HNHW

$ NYDUNRNEYO DQWLNYDUNRNEYO JOXR!
NDUWRQSDStUEYO NpV]tWHWW NRENDNpV.
*OXRQRN

1XNOHRQ PXIILQ

3L]]D

5pV]JHFVNHQ\RPRN

5DM] IHVWPpQ\

BUH]JHQWIiFLY GRNXPHQWXP

9LGHY

$GMXQN HOHJHQG LG W D WDQXOyNQDN
PYyGRVtWViN D EHV]iPROYMXNDW KD QHP
OHtUiIVRNNDO

~OORPZVRN

$ WXGRPiQ\ PDJIEDQ IRJODOMD D JRQGRC
NtVPUOHWH]pVW

JRQWRYV D] HO JHWHYV VHMWpVHN PHJIRJD
PHIJRV]WiVD

$ YLOiIJ P"N|GpVpYHO NDSFVRODWRY NpU(
PHJYiODVIRBO®IWRN |[VV]HI\"MWpVH D ERPO
(VIN|]IN SDStUNRFNiIN MHJI\JHWIs]HW V]il

gQio0Oy IHOIHGH]pV D PLNBRY DO 8 RRVOR QF
QHP HOHPL $ K\DJEBRORN IHKpUHN GH D J
7|PHHQHUJLD HNYLYDOHQFLD

(VIN|]IN L3DG N|Q\YHN WpUNpSHN OH[L

(OHNWURQLNXV HVIN|]IN V]iPROyILQWHAUD
WIiEOD GLJLWIiOLV IpQ\NpSH] JpS
(J\pE HVIN|]IN ROOy UDJDV]Wy ILOFWRO

0"VIDNL HV]N|]IN pV DQ\DJRN NDUWRQSD

0"YpV]HW pV WHUY HFpPWHKMR]JR®D@QyNDUWRC
WXEXVRV pWHOHN UL]VILORQRD QLN Wy
NiYpILOWHU sYHJWiQ\pURN SDStUSRKDU
P"DQ\DJ IODNRQRN ]JVHQtOLDV]iODN V]tG

iEUD
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$ UL]VV]HPHN VHJtWVpJpYHO HJ\ IHNHWH
.LSUYEIiOKDWMiN D V]HPHN UH]JpV PLDWW

IEUORORU OL[LQJ RQ? &R IEUHVWpV 3LQWH
LWFKHQ 7DEOH &0ODVYV 6]LPPHMWW]LBPHWULD

AYpILOWHU PHJIHV)

IEUH[WDQJOH 67( $ C IEUWH[WDQJOH 67( $ (
)IXVLQJ ODWK DQG $UW )IXVLQJ ODWK DQG $UW

(UUH D VDEORQUD WHUYH]KHWQHN pWHO|
DKRJ\DQ IRUJDWMiIN D VDEORQW

+RJ\DQ pStWV.QN RAXRRRRGEHYy@O HWH®LO L D

iIEMWRZ WR %XLOG $WRPLF ORGHOV 3L

9DJ\ IHVWpN VHItWVpJpYHO

IEUDKH SHQGXOXP DU) IEUIXOO 67( $ 0 $KHDG



https://hu.pinterest.com/pin/744290275939075496/
https://hu.pinterest.com/pin/744290275939075496/
https://hu.pinterest.com/pin/68748273639/
https://hu.pinterest.com/pin/403072235395149031/
https://hu.pinterest.com/pin/403072235395149031/
https://hu.pinterest.com/pin/104427285097341824/
https://hu.pinterest.com/pin/104427285097341824/
https://hu.pinterest.com/pin/494973815316060569/
https://hu.pinterest.com/pin/424393964900804753/
https://hu.pinterest.com/pin/443393525827262213/

9,/E*(*<(7(0

JLTXLG /L PKW BHQRZY WLQWIiN NHYHUHGpPVp
OHKHW YRQQL D] DNXV]JWLNiW

IEULTXLG /LJKWVEKKRIZD iIEUDRDTXLG /LIJKW /DE
SLOQWHUHVW

$ KDQJ HU VVpIJpQHN PHJILJ\HOpVH

IEUBRXQG DQG 9ROXPH 9LEUDWLRQV 6FLHQFH

$] IWOHWHN UHFHSWHN PLQWIN J\"MWpV
N Q\Y BHIG HWARIZI MM PDNH DQ ([SORVLRQ ¢
<RX7XEH

iEUD

6]LPPHWULD YDJ\ DV]LPPHWULD D P"YpV]l

iIEUDSHVY RI %DODQFH iIEUDSHVY RI %DODQFH
&ROODJH $UW 3URMHI &ROODJH $UW 3URI



https://hu.pinterest.com/pin/382946774586260699/
https://hu.pinterest.com/pin/382946774586260699/
https://hu.pinterest.com/pin/76913106130503187/
https://hu.pinterest.com/pin/106749453660193309/
https://www.youtube.com/watch?v=s6Rllo-8Sh4
https://www.youtube.com/watch?v=s6Rllo-8Sh4
https://hu.pinterest.com/pin/646266615301638907/
https://hu.pinterest.com/pin/646266615301638907/
https://createartwithme.com/balance-cut-paper-collage-art-lesson/

ODWHPDYV
3UHIHQW
7DSDV]W

)*JJHOpPN
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ODWHPDWLNDL HV]IN|]IN V]iPROyYyJpS YRQ
OHPRiIUW\IN WROO Yi]JODWSDStU NDPHUI

$ SURMHNWH®LNNRIMW CHQ HI\ s WW N|]|V pUV
pV D WRYIEEL |[WOHWHN WHUYHN PHJEHV

$ SURMHNW UpV]OHWHYV OHtUiVD Q\RPWD\
PHIJWDOiIOKDWYy
[U _20iK eYD GpVIHEVNHILILND V]DNN]|U

JLQNHN
U 201K eYD 0IULD_-IWVV]XQN UpV]HFVNH
U 20K eYD 0IULD __TWDPNRV UpV]JHFVNHIL
201K eYD OIULD _eStWVFON UpV]HFVNHIL]L
EWRODZVRL-ODPHVLOOD 0LW MHOHQ

PEYPVIHWDMWDTL 6]HPP H
HUPJUODE

YDQWXP V]tQG [ODPOWD P4&KURPRG\ODP]

(OHP]pV

$ MyYVODWRN HO JHWHV NpUGpPpVHN PHJYL
FilROIVD

&VRSRUWPXQND
(O NpV]tWpVL IHODGDWWR N WRSW B W]RNED Q
$] HJ\HV IHODGDWRN FVRSRUWRN V]HULQ
$SURGXNWXP HONpV]tWpVH NLVFVRSRUWI
$ EHPXWDWyN HONpV]tWpVH FVRSRUWRNE

AVPUOHWHN
3URWRQNRFND ANL|QWpVHp
.YDUNNRFNiN HONpV]tWpVH
$QWLUpPV]HFVNpPN |VV]HIOOtWiVD
*OXRQRN IHVWpVH FXNRUNiIN YiORJDWiVI
IDMWIEEP®WID/ EHPXPWMDRADUD ® VL W[UYpQ)\
+DGURQLJIFLY
1XNOHRQRN pStWpVH IHOGtV]tWpVH
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6. Az aranymetsz €s

67($ 0 PDW H P DIW]LLNER. R O J\WIHDRJ YHR T\ V] H W
WHU+«OHW

. XOWNUIN $] DUDQ\PHWV]pV HI\ NLW*QWHWHWW DUi
NDSFVRO WDUWDQDN V]pSQHN DUIQ\RVQDN" OHQQ\

“VV]JHIRJODO® WZEOZz]DW

7DQWiUJ) PDWHP DENIRNOYR'LYDp V] H W

7pPiN 0iIVRGIRBWHQOHW DUIQ\RN iwODJ pV V]yU
'LiINRN NTF pY

7DQYUD ¢ i SHUF

LG WDUW

'LiINRN V] |

2QO0LQH \ BWRQDZVNL 7DPiV $] DUDQ\PHWV]pV I

HVIN[]IN -XKiV] $@BWOV7DPiV $VIHUND PDWHPDWLN
WDOiIONR]iVD D] RNWDWIiVEDQ NXWDWiVE
WDQtWy WD Qi RN I $AR VWD
BWRQDZVNL 7DPiV $] DUDQ\PHWV]pV ¢
D P'"YpV]HW N|QEM|QKXD &]iNBO H 2

2110LQH ' )HUQDQGR &RUEDDUQ Q\P HRQ/GIRQ (DJOHP
HVIN|]IN .RYiFV 5LWDQ\P HSYIHENG y
)DOXV S5yEHJVD UDQ\PHW V] p% XC3-DISHH\GVM D

V]i]DG LQQR ¥NALYDWSEYRWE D/ P D PHDIRIOAIW LN X ViJR
NRPSHWF DNWtY WNDWQDWOLNDL JRQGRONRIGIV pV NRPF
WHFKQRBJUIMWNP"N|GpVL NpV]VpJ
7DQXO0iVI VIDNWXGRPiQ\RV W Xi®i]VDRG-RIW YW W|pR BIN | U
WHYpNHC PHIpUWYMEXOYL N|[][VVpJHN DA@PDQRi®LYD

NpV]VpJIHN |EHMOHWWPRIBY NpSHNPY ) p M HME
IHMOHV]WpVH

SURMHNWWHUY

$ JI(DNRU $] DUDQ\PHWV]pV
HOQHYH]

$ PHIJYDO°Va2aWZzV PHQHWH

(O JHWHV $UIiQ\RR\D 9LOiIJHI\HWHP"
NpUGpVH .L pV PLNRU IHGH]JWH IHO H]W D] DUiQ\W
.LN DONDOPD]WiN NpVIEE @WUD LV HIW D

+RQQDQ V]iUPDQ MY ]



gW O HW H (

(O NpV]eC

%HYH]HW

-yVODW

7HUYH]p\

JHOIHGH]

3UHIHQW

S5HIOH[LY

7XGiV
PHIJRV]Wi
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+RJ\DQ NDSFVROYGLN )LERQN|FRLDD WpPiK
QpYYiODV]WiViKR]"

.L DGWD D] DUIQ\QDN D] DUDQ\PHWV]pV Y
L YHWHWWH IHO D] HVJWpWLNiYDO YDOy
HO V]|U H]wW"

OLO\HQ SpOGiW WDOIOWDN D WHUPpPV]HW|
OL D PiIVRGIRN~ HIJ\HQOHW PHJROGYNpSOH
+RJ\DQ V]iPROXQN iWODJRW pV V]yUivw"
9D® D V]pSVpJd pV D] DUIQ\RVViJ N|]|WW N
$ V]pSVpJIKH] UHBGHOKHMPWHWHWW DUIQ)
HOG|QWHQL"

$ GLINRN [WOHWHLQHN |VV]HI\"MWpVH

$ODSDQ\DJRN EHV]HU]pVH JXPLV]DODJ F
JpPNDSRFV

7pJODODSRN NLYiJiVD

*XPLV]DODJRN PpUHWUH NUQI\VDH UIDEA R @ O
7pJODODSRN HJ\PiVED FV~V]WDWiVD JpP

$] DUDQ\PHWV]pV QpKiQ\ VJHUNHV]WpVL H
$] DUDQ\ FVLIJDYRQDO NpV]tWpVH
$SUDQ\K]BIWNHV]WpVH MHOHQW VpJH OG |
7pJODODSRN DUIQ\DLQDN YiOWR]JWDWiViY
$ JXPLV]DODJJDO HOOHQ UL]QL D N|OG]|N
WHVWDUIiQ\W

3RZHU3RLQW VHJtWVpJpYHO D] DUDQ\KiO\

9DQ NDSFVRODW D] DUDQ\PHWV]pV pV D]
9DQ NDSFVRODW D Q|YpQ\L HOUHQGH]pVH
DONRWiIVRN N|]|[WW OHJMHOHQLN D ILJLN|

$ WDQXOW PDWHPDWLNDL IRJDOPDN pV M
PHJYL]VJIOKDWMXN D] DUDQ\PHWV]pV pV
ODMG NLWHUMHV]WM+N D N|U-O|WW+QN Ojf

$ SURMHNW OpQ\HJH KRJ\ IHOIHGH]WHW
ILILND W|UYpQ\RIQ VW RQRE KB DB SHGLJ HJ\
PHIJpUWpVW PDUDGDQGYEE WXGiVW HUHC
$ PDWHPDWLND P"YpV]JHWHNNHO YDOy |V\

$ GLINRN D] HUHGPpQ\HLNHW |VV]HKDVRQ
PHJIRJDOPD]]IiN WDSDVIWDODWDLNDW

OLpUW HJ\H]JQHN PHJ YDJ\ N*O|QE|]QHN D]
WDSDV]WDOWDN"

9DOYEDQ NLW+sQWHWHWW DUIQ\ D] DUDQ\F
. O|QEHLANYV YDODPLEHQ LV PDWHPDWLND
+RO OHKHW H]W D WXGiVW DONDOPD]QL"

$PpUpVL HUHGPpPQ\HLNHW WIiEOi]JDWED IR.
JUDILNRQRN LV iEUiI]JROMiN D]JRNDW
3UH]JHQWIiFLY IRUPIMiEDQ |[VV]HIRJODOMiN
,VNRODL ~MViJEDQ V]DNIRO\YyLUDWEDQ S
D] HUHGPpPQ\HNHW



(UHGPpPpQ'

OMUDWHI

7HUPpPV]F
WXGRPIiQ

XWDWiV

7HFKQRO

O"V]DNL \

0"YpV]IHW
WHUYH]p
ODWHPDYV
3UHJHQWi
7DSDV]W

)*JJHOPpPN
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$ SODVJWLNI]JRWW WpJODODSRN WRYIEEL
$] DUDQ\KiOy GLJLWIOLV IRUPIEDQ WRYIE
LV YL]VJIOYGKDWQDN VDMiIW pV LQWHUQH
SUH]HQWIiFLYy

6] YHIHV GRNXPHQWXP

9LGHYy

$GMXQN HOHJHQG LG W D WDQXOyYNQDN
pV PYGRVtWViN D EHV]iPROYMXNDW KD Q|
OHtUiIVRNNDO

~OORPZVRN

$ WXGRPiQ\ PDJiEDIR QREFODNROVIW D PHJ
NtVPUOHWH]pVW

JRQWRYV D] HO JHWHV VHMWpVHN PHJIRJD
PHIJRV]WiVD

$ YLOIJ P'"N|GpVpYHO NDSFVRODWRYV NpUC
PHJYiODVIRO®WRN |VV]HUD'WI®Yp VIO tJ iV D
(VIN[]IN SDStU WpJODODSRN MHJI\]JHWIs]t

gQiOOy IHOIHGH]pV D] DUDQ\PHWV]pV pV |
30 D WHVWPDJDVViJRW KRO RV]WMD D] C
WpJODODSRW DONDOPD]QDN EDQNNiUW\iC
OLW MH/QpSPMIPN"

(VIN[]BDG N|Q\YHN WpUNpPpSHN OH[LNRQI
(OHNWURQLNXV HVIN[]|N V]iPROyILRSWHAD
iEOD GLJLWIiOLV IpQ\NpSH] JpS

(J\pE HVINRDP/®8y JpPNDSRFWpNDWNRDE DISK
ILOFWROO

0"V]DNL HV]N|]IN pyVPDQ'DRIRW NDUWRQSDS
JXPLV]DODJ

0"YpV]HW pV WHUYH]pV KR]]iYDOYN HFVH
ODWHPIOHWINDIN V]iPROyJpS YRQDO]y
OHPRiUW\IiN WROO Yi]JODWSDStU NDPHUI

$ SURMHNWHW N|YHW HQ D GLINRNNDO H.
pvV D WRYIEEL [ WOHWHN WHUYHN PHJEHV

JLQNHN

‘U 6WRODZVN\ 7DPiV S:DUD \PHW|V]pV D

U 6WRODZVN\ 7DPiV DUD PHWV]IpV p

/DPDV 6WREPDHVHNHYV HGD OGHO 5D|WLR
BWRODZVNL 7DPiV_$] DUDO\PHWV]pV pV P

fr\ o
\vr

BWRODZVNRPDDPINY &VDED $] DUDO\PHWV]
DONDOIPD]iVD

9LGHYy

OL D] D] DUDQ\PHWN]pV" <RX7XEH
$] DUDQ\PHWV]p¥XBP WENXPDRPRG\QDP] |
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[7/KH *ROGHQ 5DWLR ZRVUKWEIHW SRLIOUHU BXW

gVV]HI]pV
$ MyVODWRN HO JHWHV NpUGpPpVHN PHJYL
FilIROiVD

&VRSRUWPXQND

(O NpV]tWpV V ]|IgVOR\G MWNRDF VR SRUWRNED Q
$] HJ\HV IHODGDWRN FVRSRUWRN V]HULQ
$ SURGXNWXP HONpV]tWpVH NLVFVRSRUW
$ EHPXWDWyYN HONpV]tWpVH FVRSRUWRNE

AtVPUOHWHN

7pJODQPSVpPIJYHUVHQ) JV"UL]pVH HO UH Pl
7pJODODSSODV]WLND WpJODODSRN Q\~M
JOG|N\W HJ\pE WHVWDUIQ\RN PpUpVH NLpl
$UFRN pV P'"DONRWIiIVRN DUIiQ\DLQDN PpUj






