H ®uoikn pe Meipduara A’ Muuvaciou

®UAAO Epyaciag 3
MeTpnoeic Madag — Ta Alaypdapgara

A. Napatnp®, NMAnpopopoUuai, EvdiapEpopal

O avBpwnog navtoTe aiofavoTav eyKAWBIOPEVOC 0TN yn and pia duvaun nou Tov
KpaTa KOVTA TNG, akOPNn Kal Twpa nou kanolol €xouv Ta&lidewel pe diaoTnuonioia.
Tnv npoondaBeia Tou avBpwnou va &@uyel and auTtnv E€xel neplypayel (kai) o
Nikog KalavTlakng oto BIBAio Tou «Biog kal MoAiteia Tou AAEEN Zopund» (1946):

>T0 BIBAio Tou dnuOTIKOU oXoAtgiou «DYZIKA - Epsuvw kal AvakaAuntw», Tng E’
TA&ng, unapxel apkeTn NAnpogopia yia Tn palda Twv cwPdTwV Kal Tn duvaun Tng
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BapuTnTag o€ auTd, To BApoc.

‘AMo pala ki ahko Bapoc!

avtioTpogo, 500 crmpcra nou Exouv rqwéu:: pﬂﬁu E.spwua Cm atov {bno 6o éxow Bio ﬂopm:

M' autd xm oy kabnpepi pag Jwn mepdeldoups ouva TG Ewoleg «Bapog: kal «pala». Orav, na )
napdderypa, o pavaBng PETpd e To SUVapGHETPO TO BAPOg Twy Aaxavikiy, Xpnaponolel T povada mg patag.
To Bio oupfalver kal drav {uniduaote. MeTpape To Papog pag, ohha avagspoupe T povada g palag! O
napaxdrw nivakac Ba os Ponbrioet va karardfeic Tic Rapopeg Twv S0 evwolv Kal va anopedyelg To AdBog
QuTd...

MaZa

Tn pala m perpdpe
HE QU6 olykpong :
pe iooug Bpaylioveg. 1 I\
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Movada pérpnong mg palag siva
To Xudypappo (1 kg).

H pala svdg owparoc sival
otaBepr], ida oe kGbe Tomo.

Bapog

To Bapog Twv SwHATWY TO
peTpape pe Suvopduetpo, dnwg

Ghec Tic Suvapeg. /J

-
"

Movada pgrpromg Tou Bapoug
elval o Newton (1N).

To Bapog evog owparog, 1
ehxmixr] Snhadn Sdvapn mou
QOKE(TalL oTo owpa autd
HeTaBareTal and ToMo OE TONO.
To (B0 owpa £xet yia napddeypa
ot M eEanAdowo Bapog an’ on
otm Zehivn.

IMaca kai Bapog oTo NAIOKS pag oUoTNUA |

T Ataova twuﬁouv—-

Tivale i1 yoyn 10 koppi,




ZUUTTANPWHOTIKG ava@épeTal OTI N Yala kai 1o Bapog civalr duvaTtdv va PeTpnbouv 1000 [E
TO Cuy6 600 Kal e TO SUVAUOUETPO. ZUVABWG XPEIalOPaaTE KAl JETPAKE TN HAla TwV
ocwudTtwy (o€ XINGypauua f ypauudpia).

SUPNANPWUATIKA avapEPETal 0TI ouvhBwC XpelalOPaoTe KAl YETPAPE TN pala Twv
owuhaTwv (og XIANIOYpaAupa 1 ypauppapia). Av BEAOUPE va UMNOAOYIOOUME Kal TO
Bapog Toug, ouvABwc noAAanAacialoupe TN pala (oe xIAidypappa) eni €vav
apiOud nou eival nepinou icog pe 9,8 kal npokunTel To Bapog (o Newton). O
apiBuodcg 9,8 avrinpoownelel TN yAivn BapuTtnTa kai eEaptdTal and To NOCO PUakpIa
BpiokeTal TO CWPA ANO TO KEVTPO TNG YNG.

B. ZulnTw, AvapwTIENaAl, YNOOET®

>ulATNOE PE TOUG CUMMABNTEC OOU yia TOV TPOMO WETPNONG N UMNOAOYIOWOU TNG
padac kal Tou Bapouc. Mpaye TIC UNOBEDEIC ooU.
Zuyo6g (Hada), Auvapodpuerpo (Bapog).

Ta dUo pey€Bn oxeriovral HeTal TOUG KAl JTTOPOUME VO KAVOUUE HETATPOTIH TWV
TIMWV TNG HACag o€ TINEG BAPOUG TWV CWHATWV.

Y. Evepyw, Neipapariopal

Me Tn BonbBela Tou/TNG KABNYNTH/TPIGC 0AC, OPYAvVWOTE NeipauaTta yia Tnv
eniBeBainon n d1IAYPeUON TWV UNOBECEWV.

YAIka / ‘Opyava:

EUAIVN KpepdaoTpa, duo Opola NAAoTIKa niaTakia (| MIKpoi NAACTIKOI
diokol), oTabua diapopwv palwv (o€ ypauuapia)

€va eAatnplio and Aentd PETAAAIKO oUpua f éva KoPpaT AdaoTixo,
MIKPO eAa@pU avTikeigevo (nx. MnaAa and  nAaoteAivn),
METpOTAIVIa

IdilokaTaokeun / Meipapa 1

Av dev €xelic orn di1absory oou €vav anAo Juyod
ouykpiong (Je dUo Bpaxioveg kar dUO diokoug, ONWG
auTtév otn dinAavn €ikova), Kave pia I1I810KaTaokeun,
MeTaoxnuaTidovTag Aiyo pia EUAIVN kKpepaoTpa.

Apaipeoe TO METAAAIKO
AyKIOTPO TNG KPEPAOTPAG
KAl KPEWACE Tn ME €va
OXOIVi Mou €xeic nepdoel
OTO JECO TNG.

Kpepaoe Ta OUO oOpola miatakia (R Toug HIKPOUG
diokoug) o0e ioec amnooTdcelc and To MECO TNG,
avoiyovTacg nepipepelaka o KABe €va TPEIC TPUNEG Kal
O0&vovTag o€ auTtd AenTd oxolvid idlou HAKoug, OnwG
oTnV napanavw €ikova.
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H ®uoikn pe Meipduara A’ Muuvaciou

BeBaiwoou 0TI N kpepdoTpa 1copponei o€ opilovTia B€an. 'Exelc Twpa otn d1abson
oou €vav auTtooXédio Cuyo.

TonoBETnoe 0 €va and TA MATAKIA €va MIKPO
avTikeigevo (nx. Tn MnNdAa ano nAaoTteAivn) Tou
onoiou BEA&IG va PeTpnoelg Tn pada.

Ioopponnoe Tov autooxedio (uyd cou otc opilovTia
B¢&on npoobeTovTacg diagopa oTadud oTo AAAo NMIaTakl.
‘'OTav BeBaiwbdeic 6TI o (uydC OOU EXEI ICOPPONNTEI OE
opilovTia B¢on, didBace Toug apiBuouc nou Eival
ONMEIWPEVOI OTa OTABPA nou Xpnoldonoinoeg Kal
avTinpoownevouv Tn pada kabevog ano auTda.

Mpdwe oTov nMapakdaTw nivaka TIG PAlec OAWV Twv
oTabpwv Kal abpoloeE TEG.

: palec otaBumv | Hada GVTIKEI'lJE':VOU
2Tabpa (o€ ypappdapia) (o€ ypappapia)
1° 500
2° 100
3° 50
4° 10
| - 5° 10
IZuyé¢ 1coppoTriag | 670
ABpoioua
LAt 670

To abpoioua Twv oTabuwV Nou XPNOoIKOMNoinNgeg IcouTal JE TNV TIYA TNG palag Tou
avTIKEINEVOU nou CUYIOEG.

YnoAoylog, he Tn BonBeia Tou/TnNG KABNynTR/TPIAg oou, and TIG TIMEC TNG Halag TIg
TIMEC TOU PBdapouc kaBevog anod Ta oTabud, kKabwg kal TNV TIWAR Tou Bdpoug Tou
avTIKEIMEVOU nou CUYIOEG.

............................................ 670.ypappdpl 5. 670 yihdypappa =.0,670.XIAIOYPOMNA..
1000
Ymoloyiguog Bdpoug: 0,670 - 3,8 Newton = 6,566 Newton oo

IdlokaTaokeun / MNeipaua 2

Av dev €xeIc oTn 01a6g0r oou €va anAd OUVANOMETPO, ONwG
autd ortn OINAavn €IkOvd, KATAOKEUAOoE £€va auTooxedio
OUVAPOWETPO XPNOINONOIWVTAC EAATAPIO N AGCTIXO.

Me TO OUVAMOMETPO MWMNOPOUME VA HETPACOUME KAl MAAl Tn
pjala evog owpaTtog, av XPNOIMOMOINCOUME TNV NApakaTw
diadikaaoia.

IMéTpnon Magag (pale)| 11




H ®uoikn pe Meipduara A’ Muuvaciou

STEPEWOE TO €va AKPO TOU EAATNPIOU OE Eva KaAp®i,

0éoe oTO AAAO GKpo Tou eAatnpiou €va and Ta Martakia
nou XPnoIKonoinNoeS oTo Neipapa 1 kai

OTEPEWOE OTOV TOIXO Niow and To EAATNPIO TN METpOTAIVIa
nou Xpnoigonoinoeg oTo neipapa 1, onwg ¢aiveralr orn
dinAavr €lkova, NPooEXOVTAc n apxn Tng METpoTaiviag
(Tiury 0) va Bpiokerar oTo idI0 UWOG PE TO OnuEio OTO
onoio d&veTal To MIATAKI JE TO EAATAPIO.

TornoBeTnos OTO MIATAKI €va and Ta oTradud, auTtd Tou
onoiou n pada sival 5 ypapuapia.

FpAwe OTOV NAPAKATW Mivaka TNV EnigAKUVOn Tou
ehatnpiou diapalovrag otn MeTpoTailvia Tn 6gon ortnv
onoia avTIoToIXEl Twpa TO OnNUEio Nou JEveTal TO MIATAKI
OTO €AaThpIO.

TonoBeTnoe oTo MiaTaki diadoxikd Ta oTadud Twv onoiwv
ol padec avaypdagovtal oTov NapakdaTtw nivaka kal TIG
avTioTOIXEC ENIUNKUVOEIC TOU EAATNPIOU.

Apaipeoe OAa Ta OTABUA NOU €XEIC TOMOBETNOEI OTO
NIaTAkl Tou auTooXediou dUVAUOUETPoU Kal BeBalwaoou OTI
TO Onueio nMou J&veTal TO MIATAKI PE TO EAATNPIO EXEI
enaveABel otnv apxn (Tiun 0) Tng PeTpoTalviac,.

Malec oTabuwv ENIPUNKUVOEIG EAATNpiou
(o€ ypapuapia) | (0g ekATOOTA TOU PETPOU)

50 9

100 17

150 25

200 33

250 41

300 50

[MéZeg kar ehaipia |

TI napaTnpeic OXeTIKA PE TIC HAleC TwV OTABPWY KAl TIG AVTIOTOIXEG ENIPNKUVOEIG
TOU eAaTnpiou;

600 auavovTtal o1 HAJEG TWV OCTAOUWY TOCO AUugAvoVvTal KAl Ol ETTINNKUVOEIG TOU
eAartnpiou

Znueiwoe, e TN Bonbela Tou/TNG KABNYNTH/TPIAG OoU, TIC TIMEC TwV HalwVv TwV
OoTabuWV Kal TwV eNIPNKUVOEWV TOU eAatnpiou oTo Jldypappa "enignkuvong -
padac" xpnoigonoiwvTag To CUPBOAO X yia kaBe Ceuyapl TIpwv. 2xediace dia
€uBeia n onoia va nepvaesl 60o To duvaTov nio Kovtd anod 6Aa Ta onueia oTa onoia
unapxel To cUPBOAO x.
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H ®uoikn pe Meipduara A’ Muuvaciou

diaypappa enignKuvong - jalag
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pafa (ypappapia)

Me aut Tn dladikacia kal To JIAypappuad nou CUMNANPWOEG €XEIC KAVElI TN
BaBuovounon Tou autooXediou dUVAPOUETPOU CoU.

SKEWOU NwG 6a Nnopouoeg va PETPNOEIC TN pada evoc cwuaTog e Tn Bondeia Tou
napanavw diaypauuaToc.

MNeipapa 3

BeBaiwoou OTI To onueio nou déveTal To Ad€lo MIATAKI TOU
auTooXedIoU QUVAUOUETPOU WE TO eAaThplo BpiokeTal oTnv
apxn (Tiun 0) TNG heTpoTaiviac.

TonoBETNOE OTO MIATAKI £VA AVTIKEIUEVO TOU OMoiou BEAEIG
va JETpRosIS TN pada. BeBaiwoou OTI n €migAkuvon Tou
eAaTtnpiou €ival yéoa orta opla TwWV TIHWV TNCETPOTAIVIAC.
FpAwe TNV €nIUAKUVON Tou eAatnpiou: ..., €KATOOTA
TOU WETPOU.

Apaipeoe To avTiKeigevo and To SUVAUOUETPO.

Bpec Tn pala Tou QVTIKEIMEVOU XPNOIMOMOIWVTAG TO
dlaypapua "smpnkuvong - Hadac" nou €xeic oxedIAOEl OTO
NpoNYoUHEVO NEipapa kalr akoAoubwvTag TIG 0dnyieg:

SnUeEiwoe PE €va HIKPO BeAdKl TNV TIMA NG
ENIMAKUVONG TOU €AaTnpiou oTnv KataAAnAn 6€on Tou
KaTakopuPou a&ova.

SUpe pia opiZovTia ypapun and 1o BEAAKI auTtd £wg
OTOU OUVAVTNOEIC TNV €uBgia Tou diaypAppaTog nou
EXEIC 0XEDIAOEI OTO NPONYOUNEVO Neipapa.
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IMeTpnoeig pagag — Ta Siaypdppara (kouid) (pale)|

H ®uoikn pe Meipduara A’ Muuvaciou

SUpe JIa KATakopuPn ypapun anod To onueio ouvavtnong Tng opilovTiac Ypauung
ME TNV €uBeia Tou dIaypAPHATOG EWG OTOU OUVAVTNOEIC ToV opIfOVTIO agova.
> nuUeiwoe Pe Eva PIKPO BEAAKI TO ONUEIO oUVAVTNONG TO OMOIO AVTIOTOIXEI OTNV TIWN
TNG Padag Tou avTIKEINEVOU.

230

FpAWe TNV TIKA NOU UNOAOYIOEG: .... ... YPAUMapIa.

YRoAOyIoE TNV TIKMA TOU BAPOUG TOU AVTIKEIMEVOU ano TNV TIUA TNG padag Tou.
230 _ 0,230 xiIANIGypOappO

3. Zupnepaivm, Kataypapw

Mpdwe Ta cupnepdopatd oou ano TIG NAPATNPACEIC TWV NAPANAVW NEIPAPATWV:

1) TN pada TwWV CWHATWY TN HETPAUE HE {UYO, CUYKPIVOVTAG TN HE TN OUVOAIKA pada
TWV OTABUWYV TTOU 1IG0PPOTTOUV TO JUYO.

Ol ETTIPNKUVOEIG TOU SUVAUOMETPOU gival aVAAOYEG HE TIG HAJEG TWV CWHATWY TTOU
2) I1ig TrpoKaAouv.

n pada prropei va ETPNOEi Kol HE SUVOUOUETPO, CUYKPIVOVTAG TNV ETTINAKUVOH TOU
KOTA T HETPNOTN ME TNV ETIPAKUVON TTOU TTPOKAAOUV OTAOUA YVWOTAG NAdag.

3)

TO BAPOG TWV CWHATWY €ival SuvaTdv va UTTOAOYIOTEI a1rd TN pAda Toug.

Mari givar xpnoiun n oxediaon diaypaupaTwy;

n oxedioon diaypapudTwy gival XPACIUN, apoU a1rd TIG HETPOUUEVEG TINEG EVOG ATTO
TO PUOIKA MEYEDN TTOU OCUOYXETICOUV gival SUVATO VO UTTOAOYIOTOUV Ol AVTIOTOIXES TIMEG
TOU GAAou.

€. Epappolw, EEnyw, MFevikeu®

MéTpnoe TN Pada kal unoAoyloe To BAPOG Kal AAAWV QVTIKEIHEVWV. SUYKEVTPWOE
NANPOQOPIEG YIa TN YETPNON TNG Haldag Pe aAloug TpdNoug kal opyava.

H péda evég avrikeipévou prropei va HETPNOEi pe NAEKTPOVIKEG JUYOpPIEG HECW TG
TTAPANOPPWONG EVOG KPUOTAAAOU.

Etriong, amwd 1n pétpnon Tou Xpovou TAAAVTWONS TOU OTav TTPOCapPTATAI O£ £éva EAATAPIO
Kal e§avaykadeTal o€ TAAGVTWOT).

H pétrpnon Tng padag Twv AoTpwyV YiveTal atrd Trn HETPNON TOU MHKOUG Kal ThG TTEPIGSOU
TNG TPOXIAG TOUG.

MoAAég popég N HAZa TWV CWHATISIWY TOU HIKPOKOOHOU UTToAoYideTal ME TN HETPNON TNG
EVEPYEIOG TOUG KaI ME BAOT TNV ApXh TS I008UVaNiag HALag — EVEPYEING.

MpoTeivopevn CUPTTANPWHATIKH SpacTnPIOTNTA @ 14



