Intapevec Mnxavécg

Odnyoc yia To Mabnrtn
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=+==%  A@oU PBeBaiwBeite 6T PBpiokeoTe oTO TEPIBAAAOV TOU EKTTAIOEUTIKOU
TTpoypapuaTog, emAEETE « Evauopay.
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s AkoAhouBwvtag TIG 0dnyie¢ Tou TTapouaialovial GTnv 08dvn Tou
UTTOAOYIOTH OTO eKTTAIOEUTIKO TTPOYPAMMKA KAl HEAETAOTE TIG TTANPOPOPIEG OXETIKA UE
TNV TITAON TWV AVTIKEIJEVWV.

MEeAETNOTE TIG EPWTATEIG KOl KATAYPAWTE TIG UTTOBETEIC GAG.

2xe01a0TE €va atTtAd PovTEAO TTAAVATN Kal éva JOVTEAO BIACTNUOTTAOIOU. TN OUVEXEID
oXedIAoTE TIG OUVAEIG TTOU TTIOTEUETE OTI AOKOUVTAI O€ £va dIaoTNUATTAOIO, OTAV AUTO
TEOEI O0€ TPOXIA YUPW ATTO TOV TTAQVATH.
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A. MeAETN TWV QUOIKWV apXWYV AsIToupyiag Tou S1aCTNUOTTAOIOU

ATTO 10 eKTTAISEUTIKG AoYIoUIKG "AvaKaAUTITW TIG Mnxavég" uetagepBeite otnv
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TIG TTANPOPOPIES EEKIVWVTAG ATTO TO



AkoAouBwvTag TIG TTAPAKATW 0dnyieg, YEAETAOTE TIC QUOIKEG apXEG AsiToupyiag Tou

@ Interackive Physics 2000
O100TNUOTTACIOU PECT ATTO TO AOYIOUIKO
Anuioupyia diaoTnuoTTAOIOU

1. [Zxedlaoudc TTAavATn Kail SiacThudTTACIOU|

EmA&ETe To KoupTri KukAog O xal TTPOCTTABAOTE VO PTIALETE Eva AVTIKEIUEVO
o€ oxnua TAavnn.

‘Li/Interactive Physics - [Xwpig titAo 2]

gprin EncEepyacio Migpdkoouos  ©foon  Aviielpevo  Opiopdg  Métprion  Mpoypappanopsds  NopdBupo  BofBeio -8 X
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EmA&ETE TO KOoupTTi AyKupa aE Kal TOTTOBETACTE TNV OTOV KUKAO, (WOTE VA TOV
OTEPEWOETE KAl VA PNV KIVEITAL.

21N ouvéxela emAEETE TO koupTri MoAUywvo =X kai TPOOTIABACTE va QTIGEETE éva
QVTIKEIMEVO WE TN MoPPR dIaaTNUOTTACIOU.



14 Interactive Physics - [Xwpig TitAo 2]
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2. |Ovop0(10600|'a Kal pUBUICN XOPOKTNPIOTIKWY TOU nAavr']Tnl

EmAEETE pe aploTePO KAIK TOV KUKAO. ATTO TN ypauMN epyaAciwy eTTIAEETE
MapdBupo — Ep@dvion. Ztnv emAoyn KUKAOG ypdyTe TTAGvATNG. ESW
MTTOPEITE VO AAAAEETE TO XPWHA KOl TO OXEDIO TOU AVTIKEIMEVOU.

“Bode[1] - niloe i I Eppenan

nlavA TS [ Eppdwian ovdpaotog
Hpupo  ZxEBo
Méuop - - - «| [ Epgpdvian Gxvoug kévtpou patag [ Eppdvuan kévTpou polog

v Epqdvian evous nepuypdppates [ Edvedn woviy

Micdoo: - | |— ~| W Ewpdwion npogovatomopod kislou [ Epgdvion moptiou

A@oU kdveTte KAIK oTov TTAQVATN, aTmd TN ypauun epyaiciwv emAEETE MapdBupo
— 1816TNTEG. EOW UTTOPEITE VA ETTIAECETE TA XAPOAKTNPIOTIKA KAl TIG 1I8IOTNTEG TTOU
Ba €xel o TTAAVATNG.
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qopTio 0.oo00 C
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3. |Ovopo(10600|'0( Kal pUBUICT XOPOKTNPIOTIKWY TOU 6|cxoTnpéTr)\0|ou|

EmAEETE pe Tov iB10 TPOTTO TO DIAGTNHOTTACIO KOl KAVETE TIG AVTIOTOIXEG PUBUICEIQ
yIO TNV EPPAvION Kal TIG 1ID16TNTEG AUTOU.

npdvion 5]
* Body[4] - Buoo IV Epgenan

umaTrpéniow [T Epmpdwion oviporos
Howpo  ExEGwo
T&puTpa; - »| [ Eppawvion bevoug kévtpou palos [ Epmcivion kévrpou palog

v Epqdyvion Bvous neplypdppotog [~ ElvSeor vy

Miodou: - - — = [~ Eppdwuor qopTiou
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siaaTkdTTa (0,950

popTio 1.000e-004 ©

nukvdThTa  8.000 kagdm™2
A0/ Epoip v

par 1,581 kgrm™2

Emiong kdvoviag kAIK oT10 diaotnuétAoio  kal  emAéyovrag MapdBupo —
Id16TnTeEg —  Apxikn Tayxurnta eilcdyete TNV TR 10m/s

4. | KaBopiopdc GAAWY XOPaKTNPIOTIKGV TOU TTPOYPAUUATOC|

ATIO TN ypapun epyaAciwv emAéETe Mikpokoopog — BapUtnra. Edw emmAEETE
MAavnTIKA Kal éviovn.

0 b0 @

O Kopic KaTtoxdpupn & Mhiovnmed ﬂ

Ypnir

'Eutoun
G: 10,000 W-m™2/kg™2

v To Zipnow

‘Emreita oto Mikpokoopog — [Medio Tng dUvaung emAEgTe Katd elyn Kai
MAavnTikA BapuTnTa.
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™~ Anzvepyononpsvo
Advopn (I R Cle e i aase]

+ Kord Tedyn

™ Mafio

Fx: |-self.mass * B.67e-11/sar(zell.p - other.p) * other.mass
Fy: |
T: |

AlaTUTTWOoN UTTOBECEWY

Moleg vouiCete OTI €ival ol ATTaPAITNTEG TTPOUTTOBECEIS yIa TNV Kivnon €&vog
O1a0TNUOTTACIOU YUPW aTTd £vav TTAQvVATN;

Ti vouiCete 6T Ba cupBei oe TepITTTWON TToU aAAGEel KATToIa ATTO TIG AVAYKAIES
TTPOUTTOBETEIG;

PuBuioeig yia Tnv Kivnon Tou diaoTnuoTTAoiou

Znueiwon:
O1 duvdapelg TTou aokoUuvTal o€ £va UAIKO onueEio, wg OIavUCUaTIKG PeyEdn, eivai
ouvatd va oxedlacBouv pe dUo BIAPOPETIKOUG TPOTTOUG: €iTe OTO UAIKO onueio

eQapudCeTal N apxn Tou dlavuouaTog, EiTe EQapUOCeTal TO TTEPAG Tou. Kai o1 dUo
TPOTTOI €ival ICOOUVALOL.

A
Aildvuoua
ME TTEPQG
OTO UANIKO
onueio
Alavuoua
ME apxn
OTO UAIKO
onueio

O1 mpoypappatiotég Tou Interactive Physics €xouv emmAéCel o1 duvdpuelg tmou
epapudlovtal atmo guds, dnNAadh atrd To XPNROoTn, va eugavifovral Ye 1o TTEPAG
ToUu dlIOVUOPOTOG €TTAVW OTO UAIKO onueio. QoTtéoo, n cuvioTapévn duvaun
MTTOPEl va eu@avieTal Kal Pe Toug OUO TPOTTOUG, ME TTPOETTIAOYA OPWG va
EUaviCeTal Je TNV apxr Tou dIaVUCPATOG TTAVW OTO UAIKO OnyEio.



MNa va oxedlidoete pia duvaun, KAvTe KAIK OTO onueio TTou BEAETE va epapuooBei
KAl JETAKIVAOTE TO TTOVTIKI KAI KAVTE VA KAIK YIO VO ONUEIOETE TO PEYEBOG TNG.

5. |I'Ip006|op|ouég Kal eueavion dIavUauAaTwy |

EmAEETE pe apioTepd KAIK TO Ola0TNUOTIACIO Kai aTTd TN YPOUUA €pyaAciwv
Opioudég — Alavuouara — TaxuTtnta.

Cpiouds  Métpnaon  Mpoypauuanopd:  OapdBupo  BonBzia

AlgvoopaTa &+ Taxomma

Awpig diovopaT Enmaxuvon
Epcpdraon SiawOouaTog. .. Zuvomikr) Blrvapn
MFkn Sovuoua T, .. Alwopn BopdmTag
M&o koupni 4 HhexTpooTamkr
Mo epyaheio ghsyyou 4 Alreapn Tou aipa

7 zirebean eEwTepiar; spapuoyT Oedio me Bivapn

Alwapn enagprig
Alneapn T

EmavaAdpere v idia diadikagia yia Tov TTPocdIopIoud Twv dIaVUCUATWY TNG
emraxuvong (Opiopdég — Alavuopata —  Emirdyuvon) kai TG BapuTiKAg
ouvaung (Opiop6g — Alaviouara — Auvaun Bapurtnrag).

ATIO Tnv emAoyy Opioudég — Ep@dvion AlavOOoUATOG UTTOPEITE VA
TPOTTOTTOINCETE TO XPWHA KAl TO JEyEBOG TwV OIAVUCGUATWV.

6. |’E)\syxog TWV XOPAKTNEIOTIKWY TOU TTAQVATN |

2TN YPaPun epyaAeiwv pmropeite va emAéEete Opiopog —  Néo epyaleio
eAéyxou — Mada , woTte va eAéyxete TN uada Tou TTAQVATN .
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v | Qpiopdg Métpnon  Mpoypappanaud:  MapdBupo BorBaa d
= AigviopaTa J

nwopig AIovOoPaTI
Eppavian SiaviouaTos,. ..
MRk Iy UaUaTOY ...\

Mo Koupni 4
; Ao Bean &
@ Elwdean e TEpIKAG SpappHoyng Apsikn BEan ¥
Ak gTpopr|

Apier) Tax0T T X

Apsier) TawlT T Y

ApIkn NEPIOTROIED TaxUTTd
TaOmma K Alzdbuyan

Ponr|

ETamer TpIEn
Krermikery TpiBry
Ehoomidmma

fopTio

AkTiva

Malo Tou oAtz 1

EmAéyoviag Opiopog — NéEo koupTtri — KoupTri kataAdyou eTmIAoywv Kal
émerma BapuTnTa, PTTOPEITE va aAAACETE TN BapuTikr) duvapn.

- |
Opiouds  Métpnon  Mpoypappanouds  DopaBupo  BorBaa

b MavlauaTa 4

Hoopic SiavOauaTa
Epiparvian Sy ouaTos.
MrAkn SlIovYUoUaTION, .

Mo gpyahsio ghéywou 4 Koupni npoypappamapal, .,

@ Elndean £ETEPIKDC Spappoy TG [

[ BopiTnro... J

AlatdTTwon TTPoRAEYPewVY



T1 TTpoBAETTETE OTI B cUPBET 0TO BIACTNUATTAOIO AV AAAAEEL:

A. n BapuTik dUvapn TToU TOU ACKEITal;
B. n pala tou TAavATn;
I". N Tax0TnNTa TTEPICTPOPNG TOU TTAQVATN;

7. | Métpnon ueyebwyv Tou Tr)\cxvr']Tr]|

Me tnv emAoy Métpnon — KivnTiki Evépyeia — [eploTpo@IK PTTOPEITE VA
EXETE €va epyaAgio TTaPATAPNONG KAl HETPNONG TTOU OXETICETAI E TNV Kivnon Tou
mAavATn.

METpnon  Npoypappanousg  OopaBupo  BonBaa
Hpovoe
Séan
Taxlmm
Emmazuvan
a-T-E

* vy v r

BiEan kévyTpou palag 4
TaxUmTa KEwTpou palas 4
EniTaxuwan kv Tpou palag 4

Oppr
Coowiakr| opun

Zuvonkr Dlvapn
ZuvonKr ponn

Alreapn me BaplmTag
Hhzr Tpoomanir| dvapn
AUvapn Tou gépa

Nzdio g ddvapng

B2 Hyog enagrg
<§ Hyog agpa

Oha

Auvapikd PaplmTag MeTamopikr,

OepioTpogikn

ZUnORIET

Mep KE Tou nﬁu:wn‘rr]-:|
ot 252.164.) |

Tnv idia duvardtnTa €xeTe Kal yia TN BapuTikr) dUvaun Tou TTAAVATN.



MéTpnon  Mpoypappanouog  Oopafh
£povag

S
TaximTa
Enmauyvan
&-T-E

* ¥ v -

Eéam) KEVTpoU Halag »
Taw(mTa KévTpou pata; 4
Enimayuyan K&y Tpou walag 4

Oppr

CoivIakr) oppr
Zuwahikr) Glvapn
EuvahKr) ponr)

Alrvapn T Baplmmmag

HhgkTpoamanin &lvapn
Alwaopn Tou agpa

Mefio e Alvaung
< Hyoq enopr;
<ﬁ5 ‘Hywoe aépa
KienmEr evEpyEia 4

Auvapkd BoplmmTag

Inﬂ.l_’wn:tun BoplThTos Tou ndaynTHS

FadFx 75.980 M
FullFy BEETN
Ly 76,496 N

8. [ Mérpnon peyeBuv Tou SiaoTnudTAoIoy|

Me tnv emAoyry Métpnon — Taxotnta — OAa ptmopeite va BAETTETE TIG TIUEG
TTOU KaTaypd@ovTal KA0e oTiyun yia Tnv TaxUuTnTa Tou d1acTnuOTTAOIOU.

MéTpron  Mpoypappanouds  Napdbupo  BofBaa

Hpdnog |
Séan 3 |
TaxlmTa L4
Enimdzuvan ' Ipacikr) NapaaTaan ¥
8T ' pacpikr) nopdaraan ¥
T KEYTpOL palds 4 [Cpapikr| NOpAaoTaaT aTpoprs
Tox0THTo Tou Alo g THULGNow
el 0,000 my's
Wl 8 250 m/s
Lt ) 8250 m/s
"‘ﬂvm 0,000 rad?s

Me tnv emAoyy Mérpnonl— CEmTayxuvon — COAa PTTopEiTe va TTapakoAouBeiTe
TIG TINEG TTOU AQOPOUV TNV ETTITAXUVON TOU BI0CTNUOTTAOIOU.



Metpnon  Mpoypoppanouog  NopaBupo  BonBzio

Epovag |
Searn r
TaxomTa 4
-T-] » . .
@It padikr napadaTaan &
2Ean KEYTRoU Hatag 4 pagikh napadmaan ¥

Tox(TnTa KW Tpou Palas 4 Cpapikf NapAaTaan aTpadgr|s

[ imTdxuyan Tou Aog Thpando
Sl 0.000 més"2
By 0.000m/s"2
=18 LY 0.000 m/s"2
Aup 0.000 rad/s™2

AKOUN ptTopEiTE Va BAETTETE KAI T GUVOAIKA dUVAN TTOU £EQapUOlETal OTO
dlaoTnUoTTAoIO pE TNV emAoyy MéTtpnon — ZuvoAik AUvapun.

Mitpnon  Mpoypaupanauds  OaopdBup

A a L

S 4
ToxlTmTa r
Enmasusam »
&-T-E b
BT KEYTpOU palag r
T Ta KEvTpoU palog »

Enmdsusan ey Tpou paios ¥

Sppry
CoxIaKn opun

Ik Alapn

FUNOAET] ponr

Alrenun e Bandmrne

Fuvarikr Bivopr oTo Ao Trpando
EellFs 55.943 M
EullFy 80,556 M
Ly 93,076 N

9. [ TpoTol TTPoBOArC TNC PETAROARC TWV PEYEBWV GE TUVEPTNON WE TO XPOVO)




Kdavovtag KAIK TTdvw oTo BEAOG OTO €TTAVW APIOTEPA AKPO TOU €IKOVIOIOU, UTTOPEITE
va aANGEeTe TNV TTPOPOAN KGBe peyéBoug o apiBunTiIKA TIPA, PaBdoypauua Kal o€
YPOQIKN TTapdoTacon. MNa Tapddelyua oTNV TTEPITITWON TNG ETITAXUVONG £XOUE:

L AimTdooy o Tou A oa Trpandon
Ll f 19.238m/s"2

by 0926 m/s"2
% & 19.260mds "2

Sull 0.000rad/s"2

INLTduy T Tou A oo Trpaniou

10. |PUBuIon SIGPKEING TS TTPOGOUoiwand
ATIO TnVv emAoyr) Mikpokoopog — ‘EAgyxog Tralong PTTopEiTe va pubuioeTe

Kl TO XPOVO TToU dIOPKEI N TTPOCOUOIWaT] 0aG.

Efeyxoc naoonc (%]

3
|Enuvupp08;ﬂ |time =10 (] 4
| J | Brupo
| =i

| Meo ouvBrikn |

H kivnon Tou diaoTnuotTAOIOU

11. | Mpayuarotroinon TG Trpooopoiwor]gl
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MNa va TTPayuaToTToOINCETE TNV TIPOCOPOoIWoN €TMAECTE TO KoupuTri EkTéAeon

, , , , , 1]
Kal yIa VO TNV OTOUATACETE OTToTE £0¢€i¢ emBupeite Madon . Me

TO KOUUTT €TTavappubuion ETTAVEPXECTE OTIC APXIKEG puBpioEIg TNg
TTPOCONO0IWONG.

Kartaypaen Twv TTapatnprnocwyv

MeipaparioTteite aAAdloviag TIG OIAPOPEG TTAPAUETPOUG TWV  QVTIKEIMEVWY  TNG
TIPOCONO0IWONG KAl CNUEIWOTE TIG TTAPATNPIOEIG OOG OXETIKA PE AUTEG.

2NMUEIOTE TIG TTAPATNPACEIS 0AG OXETIKA YE TO TI CUMPAivEl OTO «dIACTANOTTACION
oTav yetaBaAAetal n pada, n TaxuTnTa Kal N €mMTaXuvon.

AleEaywyn OUPTTEPACUATWYV
2UYKPIVETE TO ATTOTEAEOPOTA ME TIC APXIKEG oag TTPORALWeIS kal culnTAOTE GTNV
oudda oag av nTav i 6x1 Ta avapevopeva Kal yIaTi.

B. AkolouBwvtag TIG odnyieg otnv 00dévn Tou uTToAoyIOTH OdG Kal, agou
TTaPaKoAoUBnoeTe TO BivTED, KATOOKEUAOTE TO OIKO 0AG «SIACTNHUOTTAOION.

El;"::-»— ¢

ST EMAECTE « ZUpTTEPAOUATO.

Me Bdon 6ca yeAeTAoaATE, TTPOCTIABNAOTE VO OTTAVTAOETE OTA AKOAOUBA EPpWTHPATA:

A. Tloiog gival 0 pdAog TNG KEVTPOUOAOU ETTITAXUVONG;

2. TMTAXUVOUEVN;
............................................................................................................ 3.

TEPIOBIKN;

. Evrommifete kdmmoia dlagopd oTnv €vvola TnG «ETTITAXUVONG», OTavV QUTA
xpnoigotroigital otn Guaoikh atd Tn XpAon TN oTnv Kadnuepiv pag {wn;




A. ZxediaoTe Eavd éva atmmAd povtéAo TTAavATN Kal éva JOVTEAO BIACTNUOTTAOIOU. TN
ouvéxela oxedIAoTe TNV TaXUTNTA TOU KAl TIG QUVAUEIG TTOU TTIOTEUETE OTI AOKOUVTAI O€
éva dlooTnuoTTAOIO, dTaV aUTO TEBEI OE TPOXIA YUPW ATTO TOV TTAQVATN.

2UYKPIVETE TO apXIKO cag ox£DI0 (OTIG «YTTOBECEIG») e TO TEAIKO Kal KATAYPAWTE TIG
TTAPATNPNOEIS OAG.

Mvwpilete 6T 1I0X0El F=ma kal ZF = m u?/ R . MTTOpEiTE JEOW QUTWV TWV OXECEWY
va JIATUTTWOETE TO VO[O TNG Maykéopiag EAENG;

Ti Ba ocuvéBaive oTn ZeARvn, av ETTAUE va I0XUEI O VOUOG TNG TTAyKOOMIOG €AENG;

MeAetioTe TTEQIOOOTEPEG TTANPOPOPIEG yIa TO OIOOTNUOTTACIO aTTO TO AOYIOHIKO
«AvoKaAUTITW TIG Mnyavég» Kal aTTd Ta TTpoTeEIvOPEVa BIBAIa Kal IOTOCENIDEG.

Kartaokeuy AlaotnuétrAoiou
1) Kataokeur) d1aoTnuéTTAOIOU :

YAIK&

o 3 kOAAeg xapTi A4
e WOAidI
e OeloTéT



Aladikaagia

KowTe 1a xapTid 010 KAtdAANAO oxnpa Kai £TTEITa KOANAOTE Ta, WOTE va
KATOOKEUAOETE TO BIA0TNUOTTAOIO.

2) Kivnon diaotnuétrAoiou :
YAIk&

KATOOKEUQOPEVO DIACTNUOTTAOIO
auTtéuaTo Oxnpa (auToKIVNTAKI)
OTTAYKOG

Bapu avTikeipevo (YEUATO UTTOUKAAI)

Aladikaagia

1. MpoocapudOoTE TO AQUTOUATO TTAIXVIOI OTO OIACTNHUOTTIAOIO TTOU £XETE KATAOKEUAOEL.
2.A¢0T€ TO PE €va KOPMATI OTTAYKOU KOl OTEPEWOTE TO KATW OTTd TO BapU AVTIKEIMEVO.
3.KoupdioTe 1O TTaIXVIOI KOI B€0TE O€ Kivnon To dlacTAUATTAOIO.



