Open Schools Journal for Open Science

T6. 3, Ap. 1 (2020)

A

Open
Schools
Journal

For Open Science

VOLUME 3 - ISSUE 1 - 2020

ISSN: 2623-3606 PV

BiBALoypa@ikn avagopa:

Métpnon duvaung avakpouong HETA amnod nidaya
Kpouon urmo PeTafANTA ywvia

Ayyedog Kovtapivng, Kwvartavtivog Nnoudag, MeAiva
KaAAwvtepn, KaAAivikog KuptakouAdmouAog, Aapvn
MavwAdkou, Newvidacg MNamaddrouAog, lwavvng
XwTtEAANG, Mewpytog ®urrag

doi: 10.12681/0s}.22404

Copyright © 2020, Ayyehog Kovtapivng, Kwvotavtivog Noudag,
MeAiva KaAAwvtépn, KaAAivikog KuptakouAdmiouhog, Adgpvn
MavwAdkou, Aswvidag Manaddmnoulog, lwdvvng XiwTtéAANng, Mewpylog
outTag

Adela xpriong Creative Commons Attribution-NonCommercial-ShareAlike 4.0.

Kovtapivng A., Noudag K., KaAAwvtepn M., KuplakouAdtiouAog K., MavwAdkou A., MNamaddmnoulog A., XiwteAANng ., &
®uttag IM. (2020). M€tpnon dUvaung avdkpouong PETA amd mAdyLla kpouon und petaBANTH ywvia. Open Schools
Journal for Open Science, 3(1). https://doi.org/10.12681/0sj.22404

https://epublishing.ekt.gr | e-Ekd6tng: EKT | Mpodéopaon: 20/07/2025 08:29:39




; Volume 4

Open Schools Journal
for Open Science

Metpnon dUvaunc avakpouong LETA
arto nAdyla Kpouon UTO HeTaBANTH
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NepiAnyn

To avtikeipevo LEAETNC TNG Tapoloag epyaaciag elval n LETpnon tng duvaung F mou aokeltal
O£ OWUA OTAV TIPOOCTINMTEL 0 AUTO Aotk odaipa UTO ywvia. H odaipa mpooTintel uno
ywvia 61 kat avakAdtal uttd ywvia 62. Katd tnv enadn pe TO CWUA OOKETAL TTAVW OTN
odaipa duvaun F, ondte Adyw Spdong avtibpaong aockeital icou UETPOU Kol avtiBetng
dopdg Ouvaun oto owpa. Tn Suvaun oUTH UMTOPOUPE VA TNV METPHOOUUE UE
TIPOCAPUOCHEVO SUVAUOUETPO OTNV AKPN TOU owHaToC. MNa va e€aleipoupe TI¢ TPBEC Adyw
enadn¢ TOU CWHATOG HE TNV €MIPAVELA KIvNONG XPNOLLOTIOLCOE UTMEA TIOU KIVE(TAL OF
aepotpoxld. H kivnon toco tng odaipag, 600 kot Tou neéa kataypddovial anod alcontripeg
kivnong (tracker) kat avaAvovtal pe avtiotolyo Aoylopikd. H duvaun F petplétal amnod
TIPOCOPUOCHEVO SUVAUOUETPO OTNV AKPN Tou méa. Ol TaxUTNTEG TNV EAAOTIKNC odaipag
KOl Tou utméa umoAoyilovtal apeca amo to Aoywouikd Vernier kat VideoPhysics. Ta
OVOUEVOUEVO QTIOTEAEOMATA HOG €lval pLa apUOVIKA XPovikh €€dptnon tng SUvaung He

evlladEPouaoeg MEPUTTWOELG TNV MPOCTITWON UTO HUNSEVIKN ywvia Kal uttd ywvia 90°.

NEEeLg KAELOLA
Kpouon umo ywvia, eAaoTtik odaipa, avakpouon cwpatidiov, mnéag, agpotpoxLa, tracker,

Suvapopetpo.
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Elcaywyn

ITn nopouoa epyacia LEAETAOCALE TN KIVNGON LLAG UITAAQG TTOU avartndd MAAyLa Kol EAAOTIKA
oe empavela. MNapadelypota TETOLWV KPOUOEWV amoteAel n odaipa umAidpdou mou
avakpoUEL oTo TAAloo €vog Tpamellov UmAldpdou kat n avamndnon oG odaipag
avtiodaiplong (Tévig) amod tn pakéta. H taxutnta avanndnong tng odaipag os katevBuvon
KABETN pog TNV emidpavela £aPTATAL OO TO CUVIEAEDTH AVAKPOUGNG ey, 0 omolog opiletal
WG 0 AOYOG TNG KABETNG CUVLOTWOOC TNE TAXUTNTAG AVAKPOUGONE TIPOG TNV KABETN cuvioTwoa
NG TaXUTNTAC MPoOoNTwonG. O cuVTEAEOTC avakpouong TOLKIAAEL petal 0 kat 1 kot gival
€va PETPO TNC AMWAELAC TNG KLVNTIKNG EVEPYELAC KATA TN SLdpKeLla TNG tpookpouonc. Av dev
UTIAPXEL OMWAELA KLVNTIKNG EVEPYELAG, TOTE ey=1. Ta melpapata dsixvouv OTL N ey UMopel va
unepPeito 1 yla pia mAdyLa Kpouaon €AV n eMLPAVELD TIOPOHOPPWVETAL LE TETOLO TPOTIO WOTE
Va AVOKATEUBOUVEL TNV UMAAa kovtUTepa otnv KaBetn dievBbuvon (Louge and 2002) (Kuninaka
and Hayakawa 2004). XapaKTnpLlOTIKA TEEPLTTWON AMOTEAEL N avamndnon pLag Undaiag Tou
TEVIC O XWHATWVO ynmedo n omoia mpookpoUel oto €8ad0og UTO ULKPN Ywvia wg Tpog To
£€6adog, aAAa avakpoUel oxedov katakopuda (Adyw tng aAAnAemidpaong e palo XWUoTog
TIOU TIOPACUPETAL OO TN UIAAQ KAl CUTEPLDEPETAL ETOL OXESOV EAAOTIKA), UE ATOTEAECHA
0 Aoyog ey va avéavetal (Brody et. al., 2002).

H taxutnta avanidnong tng Unalag os katevBuvon mapaAAnAn mpog n emidpavela ival mo
SUoKoAo va urtoAoyLoTel, KaBwWCE ELGEPYOVTAL KOL VEEC TTIAPAUETPOL, OTIWG N TIEPLOTPOPN TNG
UmaAag. Yrdapxouv 800 TePUTTWOELS He Olaitepo evdladépov. Itn Mpwtn MEPLTTWON N
UTMAAQ TIPOOTIMTEL UTIO UIKPH ywvia wg tpog tTnv opllovtia dtevBbuvon Kol yALoTpAEL KoTd
unkog tng emiudpavelog kab OAn tn Stdpkela TG MPOOKPOUONC. ITNV TIEPUTTWON AUTH, Ol
KUPLEG TtaPAUETpoL Tou KaBopilouv tn peTaBOAn otn PETAPOPLKA KAl TEPLOTPOPLKNA
TaxuTnTa tNG odaipag ival n ywvia mpéontwong KoL 0 cuVTeAEoTN G TPLBNG oAloBnong. Av
OHWG N WITAAQ TIPOOKPOUOEL HE YWVIEG KOVTA 0TNV KABETN TTPOG TNV ETLPAVELA, 1 AKOLN KOl
UTIO YWVIEC TIpOoTTTWOoNG MEXPL Kal 50°,T0te n pUmaAa Bo YALOTPHOEL yla €val EEALPETIKA
OUVTOMO XPOVIKO Sldotnua Kat oxebov apéows Ba xdoel emadn Pe TV emidpavela. ITnV
teAevtala mepimtwon n LeTtafoAn ¢ opllOVTLOG CUVLOTAUEVNG TNG TaXUTNTA Kal N LETOBOAN
OTNV MEPLOTPOGN TNG UMAAOG UTTOPEL VAL XOPAKTNPLOTEL Al TO CUVTEAEDTI) AVAKPOUONG EX, O
OToL0G €lval €val HETPO TNG ATIWAELO EVEPYELAC TIOU TIPOKUTITEL QO TN Tapapopdwaon tng
UMAAQG Kol TNG emibAavelag mPookpouons otnv mapdAAnAn mpog tnv emnidpavela kpouong
katevBuvon (Cross, 2002), (Cross, 2002).

O UNXaVLopOG e Tov omolo N Wolomeplotpodn (spin) petaBAaiAetal o€ pia AdyLla kpouon dev
elval mpodavng. H petaBoAn otnv neplotpodn odatpwv pnopet va anodobel dpeoa otn
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POTIN TIOU TPOKUTITEL amd TtV TPLPN (eviote povo tn otatikni teLPR) uetafL ¢ odaipag Kat
™¢ emupavelag, wotooo n dievBuvon ¢ TpBNG dev eival mavta eUKOAO va TPOCSLOPLOTEL.
Ol petpnoelg delyvouv otL n Suvapn tPBAG unopel va alhagel katevBuvaon Katd tn SLapKeLa
™G avamndnong Kal Uopel akopn kot va avilotpéPel Tnv katevBuvon tnc5. H avtiotpodn
™G KateLBUVONG TNG TPLBAG TIPOKUTITEL ATIO TO YEYOVOG OTL N odaipa cUpTLELEL TNV eTiLdAVELA
Kata tn Slapkela tng avanndnong, kot n tppn oAiodBnong Sivel tn B€on TNG OTN OTATIKA
PBA. To péyebog Kkal n katevBuvon TNG OTATIKAG TPLRNG e€aptwvtal avtiotowa anod To
HEyeB0C Kal TNV KateLBUVON TNG EAACTIKAG MOPAUOPPWONG TNG odaipag Kal TNG EMLPAVELAG
kpolong.

Ot tevioteg B€Aouv va mapdyouv 000 To SuvaTOV HEYAAUTEPN LOOTEPLOTPOGN OE OPLOUEVEC
BoA£c kal evbladépovtal va yvwpilouv TL el60UG viHa, 0TI POKETEC TOUG, Elval KAAUTEPO yLa
auTo To okomod. H Quoikr autwv Twv BoAwv Seixvel OTL To KOAUTEPO £160¢ vrpaTog (xopdng)
elval autn mou pmopel va amoBnkeVoeL Kal va amodwaoeL 0T CUVEXELX 600 To Suvatdv
HEYQAUTEPN €AOOTIKA EVEPYELO O KateuBuUvon KABeTn oto eminedo TN pakétag. Ot xopdEég
HE TpoxLd udn aokoUV PeyaAAn TP oAicOnong otnv pumaAa kot Sev eMIOTPEDOUV AUECWG
OTNV APXLKN TOUG BECN HETA TNV MPOOKPOUOH, AOYW TNG LEYAANG SUvaung mpocduong LeTaEl
TWV AAANAETUKAAUTITOUEVWY XOpSwV. OLX0p&EG He AsTtTr) UN Kal Apa ke TP oAicbnong
Telvouv va emaveépyovTal AUECWE OTNV apXLkn Toug B€on amnodidovtag to PeyaAUTEPO LEPOG
NG EAAOTIKNG EVEPYELAG OTNV UTTAAa TTou avakpouel (Brody et. al., 2002).

Itnv mapouoa gpyacia yla vo SLEPEUVACOUUE TNV Kivnon TwV VNUATWY OE PO POKETA
Bewpnioape mAdyla BoAr o€ AKOUTTTN EMLPAVELX TTOU CUVOEETAL UE EAATrpLa 0TV opLllovTLa
S61evBuvon. OuolaoTIKA TOTOBETNOAUE £€vav UTMEN TAVW OE MO OEPOTPOXLA KOl TOV
ouvdéoape ota SUO AKPA TOU E EAOTIPLO TIPOCAPHOCUEVO OE aloBnTipeg duvaung. Navw
OTOV UEa MPOCEKPOUVE odaipa ou kateuBUvovtav anod opLlopéVo LY oG LECW CWANVWONG.
MNa va amAomnoljoou e Aortov To PO BANUa pag, Bewproape TNV EMLPAVELD AKAUTITN KAL TNV
€\QOTIKN EVEPYELA VA AMOONKeVETAL O €val EEWTEPLKO EAATAPLO TIOU CUVOEETAL UE TNV
empavela.

Me0Bodoloyia

AmnAdonotnpévo MaBnuatikdo Movtélo Avakpouong

‘Eva amAomotnUévo HovTtéAo aAAnAemidpaonG LETAEY ULOG UITAAOG TOU TEVLG KOL ULOG POKETOC

amnelkovilovtal oto Ixnua 1.
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Ixnua 1 MAdayla kpouon odaipog os apatidlo. EGv n eAAoTIKA EVEPYELA TTOU ATOONKEVETAL OTO TPOCAPTNEVO
elatriplo eniotpédel otn odaipa péoa anod tn dpdon tng Suvaung tPLPNg, n opaipa Ba avamnndnon pe
au€avopevn ywvLakn toxuTnTa.

Mo pméaAa palag m Kot oKTivag r TpookpoUEeL TAdyLa UTo ywvia 81 os éva apagidlo palag
M mou umopel va Kiveitat eAeUBepa otnv KAteLBULVON X, KOL EIVOL OTEPEWUEVO OE AKOUUTTO
TolYo MEOW €VOG ehatnpiou mou £xel otabepd elatnpiov k. H kabetn avtidpaon N mou
OOKelTOL TAVW otnV prtdAa Sivetat amd tn oxéon N=NO sin(mtt /T) pe 0<t<T kot T n Xpovikn
Slapkela tng mpookpouone. Av n adaipa (UmaAa) mpookpoUoeL xwpig va neplotpédetal, Ba
oAloBnoet otnv mavw emnidpavela tou apaédiov, evw Ba aoknBel mavw tou opl{ovtia Suvaun
TPLBNC Ttou Sivetal amod tn oxéon F=pN, mPo¢ Ta apvNTIKA TOU Afova X Kal [l O GUVTEAECTHG
TPLBNC oAloBnong. To apatidio déxetal pa ion katl avtiBetn duvaun PPN mpog ta BeTika
Tou agova x. Katd tn Sidpkela tng oAloBnong, n opZovtia TaxuTNTA U, TOU KEVIPOU UAlag

du,

™G UMAAaG petafAarAeTal cUpdwva e Tn oxéon m pral —F, kal w¢ ek TouTou Ba €XOUE:
Uy = Uy — #:ZS’TT (1 - cos"?t) (1)

Omou u,4 €lval n apxiki opZévria taxvtnta TNG Unalag. Onwg paivetal katg to Ixnua 1, o
beiktng 1 xpnolormoleital yla tnv neplypadn twv duokwv peyebwv mpv and tnv mAdyla
KkpoUon Kal o §ELKTNG 2 XpnOLUOTIOLETAL YLa VAL TIEPLYPAWEL TLG AVTLOTOLXEC TIOPAUETPOUG LETA
v avanndnon. Me u, kaL w gival cuvioTwoo TG LETAPOPLKAG TaxUTNTA TNG UdAag oTn
S61evBuvon tou afova X Kal TNG YWVIAKAG TaxUTNTAG OvVTiOTOL(O KATA Tn SLAPKELX TNG
avamniénong. H ywviakn taxvtnta petaBairietal cupdwva pe tn oxéon Fr = Iy, c;—(:, HE lcm
n pomn adpavelag tng odaipag (Unalag) wg npoc dfova ou SLEpxeTal anod To KEVIPO Halag

™G. Q¢ ek TOUTOU B EXOUUE:

W= @, +EeTT (1 — cos n—t) (2)
Tlem T

- __________________________________________________________________________________________|
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omou wl eival n apxlki ywviakn toxutnta t¢ Undlac. To KOTwTata onUEio TNG UmAAag
(odaipac) kweitar otnv katevBuvoN X e TaxLTNTA (oN PE Uy= U, —Tw. H g§lowon tng kivnong

Tou apaéldiov katd tn dldpkela tnG oAioBnong divetal amo tn dtadopikn e€lowon:

d? . t
M d—tf = uN, sin (n?) —kx (3)

Omnou x eival n oplovTtia HeTATOMLON Tou apaédiov and To apyikn tou Béon. H eflowon (3)
umnopel va emAuBel mANpwg kat Ba €xoupe €toL TNV TaxvTnTa Tou apadidiov: V = %. Kotd tn
Sdpkela TN avamndnong, n u, eAoattwvetal, N w au§dvetal, n u, UEwWvetal, kat n VvV
avéavetal (umoBétoupe: V=0 otav t=0). Av n UNAAQ TIPOOKPOUCEL UTIO €EALPETIKA HLKPN
ywvia, Ba oAioBAceL kab’ 6An T SdpkeLla NG kpouong KoL Ba avamndAoeL pe Uy, >V oTo TéNoG

NG MAAQyLOG KpoUong.

ISLaitepo evdladépov mapouatalel n meplmtwon mou n ywvia 61 sival apketd peyan £tol
wote n odaipa (Undala) va npoorintel oxedov mapdAAnAa e tnv emdpavela to apalidiouv
KOl OUCLOOTIKA YLOL TIETIEPACUEVO XPOVIKO SlAaoTnua Kata tn SLdpKela tng mMAAyLag Kpouong
VOLLOXVEL: Uy =V. Edv uTtoB€ooupe 6TLn duvapun F &e petaBAMAetal pe acuvexn TPOTO OE AUTO
TO XPOVIKO SLdotnua, TOTE N U, UMOPEL va yivel LikpdTepn amd Tn V Kal wg ek ToUTOU va
avtiotpadel n katevBuvon NS TPLPNE ou BEPRata be cupdwvel Pe TNV apxkn Lag untobeon
otL n duvapun F & petafarietal. EvaAAQKTIKA, €AV UTIOBE0OUUE OTL N UaAa meplotpédetal
Me undevikn duvaun F= 0, Tote N taxvtnTa U, & petaBarietal, aAld n V Ba pewwbei Aoyw
™¢ SUVOUNG TTOU aoKelTaL TAVwW oTo apaéiSlo amo to eAaTnpLo. TN MEPUTTWON OUWCE AUTH N
odaipa (unala) Ba apyiosl va oAloBaivel mavw oto apaéidlo onote tTeAkd Ba epdaviotel
Suvaun F. Katd cuvénela n Suvaun F mpémnel va petaBAnBel acuvexwg mpog pLa TLUA ou va
ETUTPETIEL TN Uy, VA YIVEL KaL va TIapapeivel ion pe tnv taxutnta V. H prada Ba ouveyioet va
neplotpedetal, aAAd To Katwtato onueio TN Oa mapapeivel cuvexwg akivnto oe emadn Pe
to apatiblo. H pumdAa kat to apoaéiblo ouolaotikd cupmAékovtal cav dUo ypavalla,
ETUTPEMOVTAC TNV UITAAQ VO TIEPLOTPEDETAL YPNYOPOTEPA ATIO OTL EAV MEPLOTPEDOTAV OE pLa
oakivntn emdavela (Cross, 2010). H teAeutaia ouvOnkn pmopel va emtevyxBel apkel n
QUIOULTOUEVN OTATIKN TELPA Fs va MapapéVeL TAVTO UKPOTEPN Ao TO YIVOUEVO UN, aAALwG N
unaAa Ba apyioetl va oAlcBaivel.

, . du do _dvV , Fs For?  Fe—kx
Kabwg: u,=V éyoupe —=—r—=—n—=—*— ="+ 4
6 Up XOUHE =7 dt  dt m I M (4)
. . mkx
Omndte Ba €xoupe: F;, = ——
M(1+7+5 )

- __________________________________________________________________________________________|
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H otatikn teBn kabe otyun eivatl avaioyn tng Suvaung emavadpopdg tou eAatnpiou aAAd
hue avtiBetn koatevBuvon. H otatik TR Tou emevepyel otn pmaAa PeTAPAMAEL TN

' ' , , , duy
petadoplkn KoL tn mePLoTpod TNE TaXUTNTO CUUDWVA LIE TIG OXECELG: M - = —F, ko E;r =
Iom C;—‘:. H e€lowon kivnong tou apaéibiov kata t Stdpkela tng avanndnong Sivetal amno tn

oxéon:

d?x 1 r? kx
=2 =-F (—+—) =—— (5)

2 N a
dt m  Iem M+—1+a

omou n porr adpavelag lcm Sivetal amod tn oxéon lcm =amr2 (yLa tnv mepmTwon tg KnaAag
ToU TéVIC BeToupe a=0.555). To apalidlo emopévwe eKTEAEL QAN APLOVIKI) TAAAVTWON KATA
™ SldpKeLla TNG TAAYLOG Kpolong Kal n ouxvotnta tng Taldviwong kabopiletal amnod to
ouvtedeoty enavadopd¢ k (okAnpotnta Ttou eAatnpiou) kat amd TN palo Tou
CUCOWUATWHOTOC apaédiov-pumaiac. (M + m). BeBaia, To kKatwtato onueio tng odaipag
(umaAag) €xel tnv (Sla taxvTnTa pE To apafidlo, evw ta umolowuma onueia tng odaipag
SL0POPETIKEG Ao auThV TaxUTNTEC AOYW Kal TNE MEPLOTPOdIKNC Kivnong Tng odaipac.(Ixnua
1).

Mpw tnv oAokANpwon Tng mMAAylag kpouong n kabetn Suvaun aviibpaong otn odaipa
undeviletal kat n odaipa xavet tnv enadn g He To apafidio. Eav n otatikn teLpn mou
Sivetal anod tnv E€¢lowon 5 umepPet tnv T N, n pnmaia Ba oAlobrosl mavw oto apalidio.
Aev untapyet kapia petaBolr oto péyebog ) tnv katevBuvon tnG TPLRNC v n odaipa apyioet
va oAoBaivel mavw oto apaidio, ala tote MALov n TP elval avaioyn Pog TNV KABETN
avtibpaon and 1o apatidlo otn pndla kat oxL avaAoyn TNG LETATOMIONG TOU apaéLdiou (mou
OUOCLAOTIKA €lval avaloyn e tnv eAaotiky duvapn enavadopdg amnod to eAatrplo). Qotoco,
€av to apafidlo emotpePel otnv apxkn tou Béon (Béon wooppormiag) oto TEAOG HLOC
nieplodou n Fs kat n kaBetn avtidpaon N, mpooeyyilouv tn T undév.

OPEN SCHOOLS JOURNAL FOR OPEN SCIENCE 6
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Nelpapartikr Aldragn
H nelpapatikn pog diatagn daivetal otnv mapakdtw Ewkova 1:

Ewkova 1:Melpapatikn SLatan Ye UUTEa aepOTPOXLA TIPOCAPUOCHEVO EAATAPLO UE cuvEeSepévo alednTrpa
Suvapung. H odaipa mpoomintel and Tov NPocopUocUEVo CwARVa, evw N B€on Tou tnéa KataypadeTal Kot
avoAvetal and tracker.

H nelpapatiky pog dtatagn amoteAsital anod éva Pe UMEA TTPOCUPUOCHUEVO TIAVW OE WL
oepoTpoxLd oe Asttoupyia, wote va e€aleldpBouv oL TpIBEC. TN HLa AKPn TOU UTMEA Elval
TIPOCAPUOCHEVO ehathplo cuvdedepévo pe aodntipa SUvVAUNG WOTE va KotaypadeTal n
ookoUpevn Suvapun. H odaipa mpoominteL anod ToV NPpocaPOCHEVO CWANVA OTO MAVW UEPOG
TOU UMMEQ, oToV omolo (méa) £XOUE TTPOCAPUOOEL EAACTIKO TIAVEA WOTE VO TIPOCOUOLATEL
TG enudaveleg mTpoOokpouaonc. H B€on Tou Utméa KataypadeTaL CUVEXWG OO aVIXVEUTH B€ong
(tracker).

ApXIKQ, peAeTOOUE KAl amodeiape OTL n SUvaN OV AoKe(TA0 MAVW oTo apatisio
(avtidpaon tng TPWPNC) elval appoviky ocuvaptnon Tou XpOvou. AUTO TPOKUTTEL KOBwWG
gxoupe Sextel 6tL N=NO sin(mtt /T) kat F=uN. Ano tnv kataypadr Kat tnv avaluon twv
TEEPAPATIKWY Sedopévwy €Xoupe Ta akdAouBa:

OPEN SCHOOLS JOURNAL FOR OPEN SCIENCE 7
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Force (relative units)

Tirﬁe (s)

Ixnua 2: MetaBoAr tng KABETNC avtidpaong o ox€on e TO XpOvo. MNapatnpoU e appovikn cupnepidbopd

ATO TIG TIELPAUATIKEG LETPAOELG TTOPATNPOULE TNV APHOVLIKH €€APTNON TNG KABETNG SUvVAUNG
(avtidpaong) kat apa tng TPPAG He To Xpovo. MNapdAAnAa, amodeifope MEWPAUATIKA OTL
LoxUouv oL ox€oelg (1) kat (2) yla TNV apUoVIKn €£APTNON TWV TAXUTATWV (LETAPOPLKAG Kal
TIEPLOTPOPLKNAG. ITO MAPAKATW XA 3 paivovTal oL TELPAUATIKEG LOG LETPIOELG:

S

(=}

Velocity (m/s)

-2

0,0 o501 11 1100 [ 1 11561 2,0 1251 1301 1 1 13561
Time (s)

Ewkova 3: Appovikn LeTa oA TN TaxUTNTOC MTPOOKPOUGHC OE GXECN LLE TO XPOVO.

Tuunepacpota

H €peuva mou oxedldoape Kal ixe okomo va avalnTHoEL OIMOVTNOEL OTO EPWTHUATA MOG
SLe€nxdn os dvo Paoelg: n mpwtn daon NG €peuvag NTav SLadIKTUAKA HE TNV omola
avalntnoape MAnpodopleg OXETIKEG UE TNV TTOLOTNTA TOU VEPOU TIOU TIVOUE KABwWG Kal TLG

OUVETIELEC ATIO TN XPrON TOou MAAOTIKOU OTO VEPO, 0TO TEPLBAAAOV Kal otnv uyeiog pag. H
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Seltepn dpaon ATaV pLa EVOELKTIKI) KOWVWVLKK LE TNV oTtola avadeifape Tnv TAon Twv atopwv
TOU Teplyupou pag oOcov adopd OTNV TPOTILUNCH TOUC OTO VEPO TIOU TIVOUV.

Zuunepacporta

YnoB<tovtag opxlkd, otn BewpnTiki HOC MEAETN, QPUOVIKA €EAPTNON TNG KABETNG
avTiOpaong Kol EMOMEVWG KAl TNG €EAPTWHEVNG amod tnv KABetn avtidpaon Tppng
amobeifape melpapaTIKA TNV opBOTNTA TNG UMOBEDONG MOG. 2T CUVEXELD amodeifape tnv
0pBOTNTA TWV AVTIOTOLXWV BEWPNTIKA EEAYOUEVWV AP LOVIKWY OXECEWV TNG LETADOPLKNC KOl
TEPLOTPOPLKAG TAXUTNTAG EVOG OWLATOC TTOU EKTEAEL TTAAYLA KpOUON. ZUVETIWG KOl CUUdwWvA
HE TN BEWPNTLKI KOG TIPOCEYYLON TA AMOTEAECHATA HaG, Seixvouv OTL ETUTAEOV TTEPLOTPODLKNA
TOXUTNTO UIMOPEL VA AVOEVETAL WG ATMOTEAECUA TNG EPATTOUEVLKAG KIVvNoNG Twv Xopdwv,
UTIO TOV OPO OTL OL XOpS&EC eTLOTPEDOUV TaXUTATA OTNV apXLKr B€on Toug Katd tn SldpKeLla
NG MpOoKpouong Ue tn odaipa. Ita téAn tng dekaetiag tou 1970, StamotwOnke OtTL €va
HEYAAO OGO LOLOTIEPLOTPOPNC Kal dpa au&nuévn meplotpodikn kivnon Ba pmopolos va
HETad00Eel 0 Pl UmAAa TOU TEVLG, av oL Xopdég Sev NTav UPAOoUEVEG HETOED TOUG, OMWG
dalvetal kal and TG SIKEG LG TELPAUATIKEG LETPROELG TTOU eTUBeBalwvouv tn BewpnTiki
npooéyyon (Cross, 2010). H AweBvri¢ Opoomovdio Avtiodaiplong amayopeuce TETOLEG
TIPAKTLKEC, ETLUEVOVTAC OTL OL XOPSEC MPEMEL va eival upaopéves. QoTooo, ival cadeg OTL
"oAloONpEG" XOpOEC YALOTPAVE PETAEL TOUG, AKOUN Kal OTav £ival UPOOUEVES, TIPAYHO TIOU
glval evkoAo va amodelyBOel amAd TpaPwVTag TIC XOPSEC TTPOG TO HEPOC LA LLE TO XEPL LAC KL
OTn CUVEXELA ameAeuBEpwWVOVTOG TEG.
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