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MEPIAHYH

Me v moapodoo. epyacio emiyeipeital, 0@’ €VOS UIO. TPOTEYYION EVOS YVOOTIKOD
OVTIKEIUEVOD THG QUOIKNG, TO 0T0Lo &ival 11 opilovtia Polrd, kol op’ eTEpov 1 avadeln
POAWY yLa Tpio. amo Ta. Loyiouikd wov Exovue atnv dabeon pag, to Interactive Physics,
10 Geometer’s Sketchpad ko1 to Modellus.

Ol yeVIKEG TOLOAYWYIKES OPYES, OTIC OTOIES TTHPILETOL 1] AVATTUEN THS TPOGEYYIONG,

eivau:

*  vo avatiBetor oTovs HaONTES 0 OYEILATUOS Kal 1] XPHOoN TWV UIKPOKOGIULWOY TOD
TopPEYOLY TOL AOYIOUIKG, (OOTE Vo €IVOL EVEPYOL KOI CUUUETOYIKOL OTHV
nobnoioxn diadikaoio.

o va avtingBodv o1 ualntés v gbon kor v Aertovpyio g emotiung. H
EMOTHUN OEV OPOPC. UOVO KATOLEG OVOVONTES 1010QVIEG alAd OAovg TOVG
avBpwrovg Ko

® VO GVVEIONTOTOOOVY OTL i TPOCTAOEID. TTOV GKOTEVEL OTHV YVWaTN 0eV apyilel
KOl TEAEIOVEL e TNV amootnBion Tov mEPLEyouevov evog PiffAiov, alla eivor
ovveyns Tpoomabeio, Tov coviedeital oe Eva TEPIPAALov, To omoio mepLAoufaver
T00¢ oVUUOONTES TOVG, TOVS daokaAiovs, ta Piflia, TOvS VTOAOYIOTEG Kal TO.
Aoyiouikd, to gpyoothiplo.

AEEEIX KAEIAIA: Exroudevtika loyiouixa, Modellus, The Geometer’s
Sketchpad, Interactive Physics, opilovtio. fols], mpocouoiwaon, povieiomoinon.

EIZATQTH

TNoti to oopoto mov PBaiiovior opiloviie Kivovvtal SoypaeoOvVTaS CVTEG TIS
YVooTég Kapumoreg tpoytég; T petafdiietar Kot Tt mapapével otabepd oty Kivnon
tovg; Elvar duvatov va meptypagei 1 kivnon ovtdv Tov coudtov, ot Hetaforéc e
dAlo Aoyl mov mobaivovv, pe Tov akpifn TPOTO TOL TPOGEEPOLY TO, LOOMUATIKA,;
[Mow péoa — epyodreia vapyovv dwbéoyio oto eAANVIKO oyoieio ta omoia Pondodv
Vv S1d0oKoALD KoL TV PABN oM 08 QUTH TNV YVOOTIKY TEPLOYN;

O ToAhaiog ixe avakaAdWeL TEWPAUOTIKE OTL 1) TPOYLE EVOC PANLOTOG Elvat pia
mapaffor], Ho KOPmOAN yvootn otovg apyaiovg EAlnves. O Nevtovog aviiinednke
ot gival avaykaio va Ppovpe oyéoelg ovapeco ot HeTaforés tov peyebmv Kot
ooumépave OtL av n Oéon tov PAquatog petafdAletar pe TOAVTAOKO TPOTO, 1|
ToyOTNTA LETORAAAETOL ATAOVGTEPO KOL 1 EMTAYLVGT) TOAD OTAAL.
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Ac BewpnBei, Aomdv, 6TL éva copa Bariietat opilovtia e TayvTnTe Sm/s, omd Dyog 10
UETP@V amd TV emipdveln thg 0dAaccog.

INTERACTIVE PHYSICS

Eivat to Boaoicd Loyiopikd yio Tpocopoldoels. 1o meptoiiov tov IP gicdyovran
COUATA TTOL £YOVV QUOIKEG 1010TNTEC, OT®G HAla, POPTIO KOl 1) EMUPAVELN EPYOCING
pumopel va opiotel va givar medio Paputikdv, niekTpikdv duvapemv. Ot Bécelg Tov
copdtov kabopifovtal 6To KoPTESIAVO EMIMEDO.

MPOXOMOIQXH MIAX OPIZONTIAX BOAHX
Y10 mapadootakd pddnua yivetar cuvnbog éva oxopipnuae, otov mivaka 1 610
yopti, oyxedaletoar m TPoYWd mOL OypAPEl TO CGOMHO Kol KoloOvror OAot va
CULE®VINGOVY, Bactopévol otV eumelpia, OTL 1| TPOYLE OVTH EVOL KOUTOAN YEVIKA.
Tiveton Adyog yloo LETPACELG UNKOVY Kot ¥povov. Emiong cuyva avaeépetor n pébodog
G XPOVOPOTOYPAPTONG.
YV mpocopoinon copneptiappdvovtal 6Aa avtd to ototyeio. H Sadkacio tng
obvheomg apNVETAL 6TOVG LOBNTEG, Ol OO0t LE TNV KOTOAANAN KaBodrynon:
o Anuovpyodv €va kKukhkd copa oto mepBaiiov tov IP kot amd v emhoyn
HopdaBupo - I510tn1eg BETovy cuvtetaypéves (0,10) Kot TaydTNTO TOL COUATOG
Kkatd ta BeTikd Tov opilovtiov dEova ion pe S my/s.

e Ewdyouv perpntég yia v 0éon tov copatog and v emioyn Métpnon -
®éon — Ol

e Ewdyovv ypovouetpo and v emhoyr] Métpnon — Xpdvog

e Emiéyovv vo amotumdvetor TO {Yvog TOL CMUOTOG o€ KOBe TAAIGLO
(Mwpokocpog — Epeavion iyvoug — Kabe mhaicto)

Ymyv emhoyq Mikpokoopog — Bapdtto kabopiletal vo vadpyel Kotokopuen
Bopvtnta. Avtd onuaivel 0TL 0 YOPOG epyaciag Tov Aoylwopikol eivar éva medio
BopvtnTog e vtaon avTi Tov avaeEPETaL Kot OAN T GCMOUOTH TOL Ppickovtol pésa
OTO YMPO AVTO d€YovVTOL BapLTIKT SvVau.

Eniong omv emhoyn Mikpdkoopoc - Axpifela opileror Prjpna orokAnpwong
0,125. Avtd Ba elvor kot To ¥povikd Prpo [LE TO OTOI0 OTOTLIIMVOVTOL T YV GTNV
kivnon 1ov oopotog. Eival, ov empokelto yu ypovoemtoypdenocn, To ypovikd
oo avapeca otnv Ayn 600 GTLYIOTLTTOV.
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{1 Interactive Physics - [Syrosinteractive]
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Ewova 1

Exteleiton 1 mpocopoimon Kot yivovtol mapatnpioels Yo to o e To omoio
Aappavovrar otrypdtomo, (dt) Kot 1o T GTIYHOTLN. KOTOYPAPOVTaL LEYPL TO GMLLOL
Vo TAGEL 6TO £60(00G (0 AEovag TV ¥).

Me ektéheon g mpocopoiwong Prne mpog Prpa mapéyetar 1 dvvaTodTTeL VO
copmAnpwbei n Tpd™ oA tov Iivaka 1.

H EZEATQI'H TON METPHXEQN XE APXEIO.

INa va eEayBoiv Tig petpioelg tov BEcewv Tov cMOUOTOG oe apyelo emiéysTol:

e O katdAAniog peTpnTg

o Apyeio — E&ayoyn kot axoiovbeite m dwudikoocio amobnkevong opyeiov.

Yrdpyxer n dvvardmnto va kabopiletor o apBudc tov petpioewv mov Oa
KOTOYPOPOVV.

To apyeio mov mapdyetat, pe v enéktaon dta, eivor avayvaciuo omd to Notepad
kot and to Excel. H avayvoon pe to Excel givar mpotydtepn yloti pe emioyn Kot
avTIypoQn TOV KEM®MV, TOL TEPEYOLV TIG ULETPNOEl;, eSacpoliletor 1 avtdpoTn
E100YMYN TOVG, EMKOAANON, GTO eNOUEVO Aoyiopko, To Sketchpad.

SKETCHPAD

Eivar éva Aoyiopukd mov amgvbivetat, Kupimwg, 6Toug pLafnpoticong yio To pabnuo
¢ [eopetpiog. [vetor Opmg £va ToAD ¥pnoyLo epyaAeio Kot Yo TOVG PUGIKOVG. XTN|
mapovca perétn tng opilovtiag Poing, Ba ypnowomombei to Sketchpad y tov
€0KOLO YEPIOUO TOV KAPTESLOVOD EMUTESOV KO TOVS LETAGYTLOTIGHOVS YEDUETPIKDV
OVTIKEWLEVOV TTOV TOPEYEL.

ENEEEPTAXIA TQN AEAOMENQN THX ITPOXOMOIQXHX
Ta dedopéva eivar ot peTpfioelg mov eANedncav omd v peAETn NG
TPOGOUOI®ONG TOV Parvopévoy tng opidvtiag Poinc. Eivor agp’ evog ot Béoeig Tov
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OOUATOG KOl 0p’ ETEPOV TO YPOVIKO Pripa e T0 omoio Aoufdavovtay o GTLyUOTLTO.
>to nepifdriov tov Sketchpad
e swobdyovrot ta {evYN TOV IOV (},V), TOL AVTIGTOLOVV OTIG BEGEIS TOL CAOUATOC:
—  gite MANKTpOAOYDVTOG TIC TIHEG, dlaPdlovtag and To apyeio dta
—  gite emKOA®VTAG TIG TYHEG IOV avTlypdenkav omd to Excel
010 mAoicto oL gpeavifetor otny emthoyn I'pdonuo — Arotvnwon onpeiov.

e Ewdygton n mocdTO z, 6mov dt 1o ypovikd Pruo pe to omoio eEAneincav ta
t

oTypoTuRa, amd TV emthoyn Métpnon — Ymoloyiopdc.
(Z10 ovompa agovov tov Sketchpad ot apiBuoi ekppalovv exoTocTd TOL PETPOVL).

Ta onpeia Tov amoTvI@®VOVTAL GTO GUGTNHA TOV AEOVEOVY givol onpela TG TPOYLAS
Tov diéypaye to odpo. H BEom tov kGbe onueiov divetar pe to Stivvopa Bsong R,

KoL M PeTOTOMIoN glvan n di{v = I_év i R./ .

A The Geomeler's Shelchpad - [Syross-1.gsp]
[ fovse Erebuovosin [l Kowoee Memoyposaac Migooy [pdenus Egroc Beibio __-n_|_x|!
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Eixova 2

dR

2V ovvéyela voroyilovpe Tov puBud HETABOANG TG LETATOTIONG 7 amd v
t
emioyn Metaoynuotiopog — Avéopeioon. H Aettovpyio avth anattel va opicovpe

o KEVTPO TOL UETOCYNLOTICUOV TO EKAGTOTE TEPOUATIKO onpeio

1
®  GLVTELEOTN KAIHOKAG TV TOGOTNTA z
t

® KOl TNV €KACTOTE WETOTOMION oLl LE TO EMOUEVO TEWPAUOTIKO ONUEID, OC
avtikeipevo mov Ba petacynuoticOei.
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> The Geometer's Sketchpad - [Syross~1.ssp]

1] Apweio  EnzEepyadia

23]
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Emihoyn & peragopd I

Eixova 3

Me v 0AOKAp@OT TG d1adkaciog VITOAOYIoHOD TOL pLOLOD peTaBoAng g
petatémions, o KOBe mepapoTikd onuelo aviotoryel éva ddvuopa ovtd TG

TayvtnTag oto onpeio exeivo (Ewova 3).

Av petapepfodv Td@po OAo Ta SVOGUOTE TOV TOYLTHTOV TOV VITOAOYIGTNKOV

< The Geometer’s Sketchpad - [Syross~1 .asp] BEE
Apwzio  Ensfepyadia  OpoPohr)  Komaokeur, Memaoynpomopog  MErpnan
Cpapnua  Epyadio  Bor@zia _!E' }Mj
it 2
10
T o
-5+
-0 T
4 -
4 bi

Eixova 4

£T01 MOTE VO £X0VV KOWN apyn
mv apyf Tov aovev eEdyovat
ta e&ng ovumepdopoto (Ewova
4):

e 10 Ouvooua NG
TayOTNTOG HETOPAAAETOL
otabepd onradn
avédvetar kaTd to 1610
duvoopa.  og KGbBe
Sradoykd dotnpa
dv. Emnopévoc katd
GTO VIOOTO GTLYHOTLTO
n toydmta umopel va
nmapoctadel g
vy =01 +V-dv

e VmApyel Mo otabepn
op1{OVTIO. GUVIGTAOGCO TG
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TayOTNTaG {oM LE QLT TOV EYE TO GO GTIV OPYY| TOV QAIVOUEVOV.

O vroloyiopdg tov pudpod petafoAng g TayxdTNTOG YiveTow amd TNV EMAOYT
Métpnon — Yrmoroywotig. Ymoloyileton mn petaforr] g toyvtntag and 1o devtepo
OTlyUOTVTO  €®G TO  €VOEKOTO, Olatpeitar pe To  povadioio  Sdvocpo Kol
nolamhacialetar pe v mocotnta 1/dt. O pvOuodg petafoing g taydTnTag eival Eva
ot10fepd dldvuoa oTo YDOPo Kol avtd delyvel va lval po TocoHTNTO HE HEYOAN
OTOLSALOTITCL.

Ta anoteléopata g diepedvnong, cuvoyilovtag, etval:
e O pvBudc petafoing tov pvOuov peTafoANg TG UETOTOTIONG TOV CAOLOTOG
glvan éva otoBepd dtbvuopa pe pétpo 9,805 kot katehBuvon mpog ta apvnTiKa
oV GEoval .
e O pvbudc petofoing g petatodmiong Katd tov agova yx eival otabepdg pe
pétpo 5 kat katevbuvon katd ta OgTikd Tov dova .

¥t0 onueio avtd vroypappiletor mn  petdPfocn amd TNV SVUCLOTIKA
avamapdotacn ot oiyefpcn). Toa Swvdopato  pmopodv vo opifoviar Kot vo
aVTIKOOIoTOVTOL OO TIG CLVIOTACEG TOVg 6€ opbokavovikd cvotnpo a&Ovav GTo
nepdririov tov Sketchpad. Ewsdystoar m évvoln g opyng g emoAiniiog M g
aveEaptoiog Tov kivioewv. To copa propel va Bempnbet 0TL Kiveital, OTmg deiyvovv
T AMOTEAECLOTA TG dlepeEdvIoNG, e oTafepr| TaDTNTO KOTA TOV AEOVO TMV X KOl e
otofepn emtéyvvon Katd Tov aEova .

MODELLUS

To hoyiopkd Modellus dbéter editor (emioyn IlapdBvpo - Moviélo) pe tov
omolo elodyoviol AOYIKOHOONUATIKEG TOpOoTaoElS 7ov pe v Ponbeia  Tov
SlEpUNVELTH EMADOVTAL TNV GUVEXELN, LE TOIKIAES AVOTOPUCTACELS OGS YPOPIKES
TOPACTAGELG, TIVOKEG TILMY Kol Topovciaon pe kiviion (animation), tpoPaiiovtol ot
TOGOTNTEG MOV GLUUETEYOVY OTIS TAPOUCTAGEL CUTEC. LTV TOPOLGA €PYacio o1
nmapaoctioelg — eElodoelg mov KotéAnEe 1 diepegvvnon pe to Sketchpad amotedovv
dedopéva yo to Modellus.

HAOMHXH TOY MAGHMATIKOY MONTEAOY
Y10 mapdBvpo Movtého tov Aoyicpikov Modellus giodyovtotl to amoteAéopato
g depevvnong e to Sketchpad. Avtd givau:
ﬂ=ux, Q=uy, M=a
dt dt dt
onAad UX eivor o puOUOG HETAPOANG TNG LETATOTIONG KATA TOV GEOVA TOV ¥, UY efvar
0 puBudg petatoémong Kot Tov dova TV W, kot d givar o puOudg petafoing g
TOYOTNTAG KOTA TOV AEOVOL .
Metd v cvvtaén Tov Tapamive dStepUnvedeTol T0 LOBNUATIKO LOVTEAD KOl UE
mv emioyn [HapdBupo — Apykég ZvvOnkeg opifovral, coppova pe to TpdAnua, ot
mapdpueTpot:
ux=5, a=-9.805
KaBdG KoL ot apykéS TEG, dNAadN ot TIHES TV PeyefdV KaTd TV XPOVIKH OTIYUN
pUnoév:
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x=0,y=10,uy=0

AIIOTIMHXZH TOY MONTEAOY

Eivatl kowvf] emotnpoviKny TPOKTIKN 1 amrotTiunon evog povtéhov va givor Bépa
emotnuovikng ovfnmong. 'Etor ot pobntég evBappovovior va eiéyEovv kot va
EMLYEPTLOTOLOYICOVY Y10 TO OGO KOAQ TO HOVTEAO TEPLYPAPEL TO QUIVOLEVO TOL
peretdtor. H mpocéyyion avtr, 6yt 1o av to povtédo eivar cootd 1 AdBoc, tovilet v
@OoM NG EMOTNUNG OC O10pKoVG Slodtkacion TNG 0Tolag TO AMOTEAEGULATA - YVAOGELS
glvar avoktd Bépata oe apeiofrinon kot £pgvva.

Ta vrmohoylotikd mepBAAAOVIO OTa GYOAMKA gpyaotiplo vrootnpilovv v
TOVTOYPOVY EKTELECT] TOL Aoylopikoy mpocopoimong (Interactive Physics) kot tov
Aoylopukod  poviehomoinong  (Modellus).  Apactnptdtnieg mov  UmOpPOLV Vo
avartuyBovv glvat va eheyyBovv Heyén Tov £xouv EVOLOPEPOV GTO PUVOLEVO OTIMS TO
Belnvekég, 0 ypovog UEXPLG TO COUA VO OTACEL GTo £0000¢ (OMKOG ¥poOvVoS), 1
TOYOTNTO. LE TNV OMOI0 TPOCYEIMVETOL KOl Vo GLYKPBoOV pe auTég mov divel to
povtéro (IMivaxag 1).

>t0 Modellus avtd yiverat, yopic moAd ypdvo mpoetoaciog and to mapddupo,
TOV YPOONUAT®V TPoRdAlovtag To KATAAAN A LGIKA Ley£On oTovg AEoved.

Twég Ipooopoiwon Téc Mabnpotikoo
Movtéiov
Belnvekég
Olkdg ypdvog
Tayvto tpocysimong
ITivaxoac 1

BEATIQXH TOY MAGHMATIKOY MONTEAQOY

g cvumeprpépetor T pLoBNUATIKO HOVTELD Y10 SLAPOPES TILES TOV TOPUUETPOV
KOl TOV apyIKOV cuvOnkodv; YTapyouv Kamoleg KpIoUeS TYEG TOV TOPOUETPOV Kot
TOV apYIK®OV cuVONKOV oL va TEPLYPhPovy aEloonUel®TES SOKPITES TEPITTOCELS;
Mmnopel va dtapopeodet Eva yevikdtepo 1 Kot amhodoTEPO LOBNUATIKO LOVTEAD;

EINNEKTAXH TOY MONTEAOY

Me agetnpic 0 teAevtaio epaTnUo TOpoNPEitol 0Tl ot €ElCMCE TOV
Spopmdv dev vITapyeL avrtictoyn e&ic®on Yo TV GLVICTAOGO, THG EXLTAYLVOTG KOTO
tov G&ova tov x. To pabdnupotikd poviého Bo Mtov mo mANpes Kot "GLUUETPIKA"
GULVETECTEPO OV TEPLEYE Kat TNV e&loman mov va ekepalet 6Tt 0 puOudc petafoing g
TOYOTNTAG KOTA TOV AEOVO T®V Y etval UndeVIKOG apoD 1) TaDTNTO TOPAUEVEL oTABEPT.
Enopévag mpoctifetar  kotddinin e&icwon:

dx dy dux duy

—=ux,—=uy, ——=ax, ——=ay

dt dt dt dt
ATAKPITEX ITEPIHITQXEIX

H oandédoon kpicipov Tpdv, Kupimg 1 tiun undév Bempeital Kpioun, oTic apykés
oLvONKes Kol O YOPOKTNPIOUOC TOV QPOLVOUEVOD, TOV TEPLYPAPEL O GLYKEKPILEVOG
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oLVOVAGHOG, €ival ¥PNOILO Yio VO, Yivel Katavontd 0Tl To HaONUoTikd povtého Exel
yevikn oy, Xto onueio avtd 10 TEPAGHE amd TO £VO AOYIGUKO 6TO GALO, amd TO
Modellus oto Interactive Physics kot avtictpoga, eival cuveyég avaloya Le To eninedo
SeE10TTOV TOV ¥PNOTAOV Kol HE KPITHPLO0 TNV TOOTNTO NG OVOTOPACTUoTS OV
emtvyyaverol. Xto  Modellus pmopel vo  yiver ypnon kot tov  Topabhpov
"Tapovciaon", mov mapEYETaL 1 SLVOTOTNTO EMAEYUEVES EIKOVEG — OVTIKEILEVA VOl
KIVOUVTOL LE GOLPMOVO LE TOCOTNTES TOV HOONLLATIKOD HOVTEAOV.

Evdewrtikd, otov ITivaka 2, ot padntég Korodvior va SOCOVLV TIEG OTIC OPYIKES
GLUVONKES TOV GLVIGTOCHV TOV TUXLTHTOV He dedopévn v Béon Tov cdpatog (0,10):

Tayvtnta

Xopaxtnpiopdg kivnong ux uy

5

0

5

0

oD |n|n

-5

Iivaxagc 2

Yy otAn "Xopoaktnpiopdc kivnong" xpnoinonotodvial 6pot OTmg TAdyla, opllovTia,
KatakopLEN, BoAn, EAeVBEPN TTMG, TPOG TO, TAV®, TPOG T KAT®.

EEIZQXEIX THX KINHXZHX

To mépoaopa amd Tig eEl0D0elg TV SPopmdV oTIS OAYEPPIKES €EI0MOEIS TNG
Kivnong eival  avTikeipevo mov  omooyoAel KABe oyoAkd eyxewpido. Me Tig
OlPOPETIKEG  aAvVamaPAOTACE; 7oL TpocPépel To Modellus  givar dvvatoév  va
axorovdndel (o TPocEyylon POCIGUEVT] OTNV EPUNVELN TOV YPAPIKOV TAPACTACEDV
Tov peyebov g kivnong os oxéon pe tov xpdvo. Ag Anedei 1 yevikotepn nepintmon
OTOV, Y10 TOPASELYLLOL, O1 OPYIKES TIHEG etvar d1dpopes amd pndevikés. 'Eotm

v =10,x, =10, ux, =5,uy, =5
6mov ot povadeg pétpnong eivan oto SI. (Xto Modellus dev gpeavilovron ot deixteg "0"
OV ONADVOLV APYLKEG CUVONKEC).

H ypagikn mtopdotaon Tov GUVIGTOCOVY TNG ENTAYVVCNG GE GYXECT LLE TOV XPOVO
glvar evBeieg ypappég mapdAinieg pe tov aova tmv ypovav. Eropévag sival otabepég
TOGOTNTEG LLE TIUEG OVTEG OV gPavifovtal 6Tov avTioTotyo dEova.

ax=0m/s*, ay = -9,807m/s*

H ypagwn mapdotacn tng cuvicT®oog TG TaOTNTOS UX givar puo gvbeio ypapupn
TapAANAN He Tov dova TV YpOVEV ETOUEVOG Eival po oTafepr) TOGOTNTA LE TIUN
vt oL dtfdaovie 6TOV GEOVa TMV TAYLTHTOV.

H ypagwr mapdotacn g cuvieTdoog TG TayOTNTOS Uy givan puo evbeio ypoppn
oV TéNVEL ToV AEova TV Y oto onpeio (0,5) kot tov dova TV ¥pdveV 6To ornpeio
(0,51 ,0). H e&iomon g evbeiag eivar mpmtov Pabrov, wg Tpog Tov xpoévo e otabepn
ion pe ™V TN TG EMTAYLVONG KOTA TOV dEova TV Y. Emopévag
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ux =ux, =5m/s, uy =uy, +ay-t

H ypogikn Topdotoc g LETOTOTIONG KOTA TOV AE0Va, ¥ 0 GYECT LLE TOV YPOVO
glvan pa evBeia ypoppn mov diépyetat amod Ty apyn Tov akévov. Apa gival aviioyn
LLE TOV YpOVO e GLVTEAESTN avOoAOYiag TNV oTafepn TayvTNTO.

X=ux-t

H ypooewn| mapdotacn g petatdmiong Katd tov aEova TV y 6 GXECT LE TOV
xpoOvo givar i kapmdAn. Opmg eivor yvootd 0Tt 1o epfadov mov mepikAgietal and v
YPAPIKY TOPAGTCT), TOV AEOVH TV YPOVEOV Kot LETAED dVO YPOVIKAOV OTIYUADV, GE Lo
YPOPIKY TAPACTACN TNG TOXLTNTOS OE OYE0T UE ToV ¥povo, divel TV  LETOTOTION.
Emopévag

uy
70 b

Ly

Kol TEAMKG amd TV OovVTIKATACTAON TOL Uy Kot Tnv 7pocHeon Tov apykdv
petatonicewv givat:

X=Xx,+tux,-t,

1
Y=Yy tup, -t+5'ay-t2

O1 800 avtég eElomaoelg pmopel vo amoteAécovy £va VEO HaBNUaTIKO LovTELD Kot
va ereyyBel av diver ta 1d1o amotehéopata e KEiVo TV EELCMCEDV TV JLPOPDOV.
Amopével va gtloayBovv pe v Pondeta tov editor tov Modellus kot TapoaTnpnOovv o
YPAOUKES TOPACTACELS TOV HeEYEODV TOV EUTAEKOVTOL.
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POAOI EKITAIAEYTIKOQN AOT'TEMIKQN

O efomMopdc TOV EAMVIKOV OYOAEl®V HE VTOAOYIOTEG KOl AOYICUIKO TOL
tehevtaio ypovia, oe évo peydio pépog pe v evépyeswa "Odbooewn, amoteAet
GUYYPOVI] VTOJOUN TOL HE GMOOTH YXPNON WTOpel Vo OMOTEAECEL EKGVYYPOVIGTIKO
TAPAyovVTo TOV GYOAELOV.

Ta epyootipe TV VIOAOYIOTMV, TO GUYXPOVO EPYOCTAPLOL  (QUOIKMV
EMOTNUAOV, 0 SIKTLOKOG eEomMondc Kot vanpecieg pall pe ™y empoOpemon
TOV  EKTOWOELTIKAOV Kot TNV opydvemon g oxolkng Cmng, dote va
EVOOUATAOVEL OAQ OVTE, UTOPOVV VO LETALOPPAOCOLY TO OTUEPVO GYoAeio og
éva obyypovo kot mhovoto tepidirov pabnonc.

To véo mepiPdAiov mpémel, COUQOVO HE TIC GVYYPOVEG TOUSOYOYIKEG
AVTIAMNYELS, VO £XEL GOQEG KEVTPO evOlopEPOVTOg Tov pabntr. Apa Ba mpénet
oTOdWKG VO 00T yoOUaoTE TPOG TV Kotevbuvvon dote ot pobntég vo
EVNUEPOVOVTAL Y10 TO TL TPOCOEPEL TO KAOE AOYIGHIKO, VO ETOIOKETOL VO, Elvat
APNOTES, OMADV OPYIKE, AEITOVPYIOV TOV AOYIGHIK®OV, Kol OXL HOVO YPNOTES
EQUPLOYDV GAL®V 1 amhoi Beatég mapovoIacE®Y.

Yrdpyer avapeoprimmm afla oto va avayvopilovv ot podntég ot omv
TPOCTAPELN TOVS VAL KATOKTIGOUV TNV YVAOT, £xel dtapopd amd to va pdbovv
™V ddaktéa VAN, £xovv oty 0140e01 TOvG, £KTOG Amd TOVS EKMALOEVTIKOVG,
epyoreion pe ta omoie pmOpPOUV Vo SlEPELVIICOLV, V. GYedGGOLV Vo
afloloyncovv povtéia, dniadn va dpdoovv cav pikpoi emiotipoves. 'Etot
madovv va glvar TpookoAévol oto éva kot povadikd Piiio o omoio amd
gpyadeio pdbnong €xel kataAnéel va gival, to 10, HOVOSIKO OVTIKEILEVO TNG
pabnolakng dtodtkociog.

To Aoyiopwd Interactive Physics otnv mopodoo epyacio mpoteiveTor vo
ypnowomomBel and Tovg podNTég cav To0 Pacikd epyaieio pipnong tov
QLOIKOD KOGHOV Y10l TNV EKTEAEDT] EVOG TEPALLOTOG LLE TPOPAVT] TAEOVEKTILLOTOL
oe oyxéon pe To mpaypatikd meipapo. Evoopoatdveror oty obvBeon Tov
TEWPANOTOG, €0 amhodoTaTNG, 0 KAOOPIGHOG TOV VIO €EETACT] CLGTNHULATOS, OL
OYECEL TOL GLVOEOLY TO CAOUATO TOL OTOTEAOVV TO GUOTNHHOA KOODG Kot
EIKOVIKOL LETPNTEG.

To Aoywopkd Sketchpad eivon o kopPég yuo v diepevvnon. Xpnoonoteiton
YL TNV avATTUEN TOL YEMUETPKOD LOVTEAOD, YO TO GUYKEKPLUEVO TPOPAN LA
(QUGIKNG, Y10, TOPASELY O, TNV OTOTOTMOT TV BE6E®V TOL KIvNTOD GTO GUGTN LN
aovav. AkorovBwg, Tpocpépetol Yo TV podnuatiky eneéepyacio ovioTHTOV
omwc, 10 dtdvvopa Béong kat o pvBudes petaforns. Ipoidv g diepevvnong
glvat 1 6VVOEGT TOV TEPLYPAPIKOD — YPOVIKOD HOVTELOD TG Kivnong.

Y10 Aloywopkd Modellus 1o poBnuatikd povtédo a&loAoyeitar Kot
emexteivetar. To Modellus amotelel Pacikd epyoieio ywo epyacio pe Ta
ToAATAEG avamapactdoels. Eivor to medio yio v e&doknon tov pobntov
OTNV AVAYVOOT] TOV YPOPIKOV TOPUCTACEMV Kot TNV E0YOYT] COUTEPACHATMV.
Tehkd mpoidv eivor ot alyePpikéc, ypovikd eEaptodpeves, eEI0DOES NG
Kkivnong ot omoieg amoteAoVV £€va 10000VANO, HE €KEIVO TMV SAQOPIKMV
eElomoev, LodnUaTIKO LOVTEAO.
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o XTI PLOIKEG EMOTAES KEVIPIKO onueio apetnplog ivol n Topatpnon Kot
t0 meipopa. Aev o mpénel va oG SlaPeDYEL OTL PE TNV TOPOVGO OLOOKTIKY
TPOGEYYION 1M MOPOTAPNOT KOl Ol HETpNoels Eywvav o€ mepPaiiov
TPOGOUOI®MOoNG TOL TPOYUATIKOV KOGHOL. Ot TPOGOUOIDCELS, MHECH TOL
Interactive Physics yw mopddetypo, vrokovovv o pofnpotikd povtéia
TapOpolo e aVTd TOL "avaKaADEONKaV" otV ddpKeEd TG dPAGTNPLOTNTOG.
‘Etot daypdpovpe kbkAovg mov dev mepiéyovv v "avakpion g @vong',
KOKAoVG yopig euow. Ta cuyypova epyactnplokd meptBaiiovio Paciopéva
og pikpovmoAoyiotés, Microcomputers Based Laboratories (MBL), 6ivouv v
SuvatdTnTa Vo TPAYLOTOTOMGOVE TPAYUATIKG TEPANate dmov 1 GLALOYN
KoL 1 METAPOPA TV UETPNCEDV Pacikdv peyebov g euoikng, onwmg 1 8éon
oV mopohoo TEPITTOON, YiVETOl HECH oONTNP®Y G€ GUVOECN WE TOV
VITOAOYIOTY.

LYMIIEPAXMATIKA

'H mopovca epyacio mepropiotnke o©T10 vo TEPLYPAYEL TO YEMUETPIKO KOl
TMEPLYPAPIKO — YPOVIKO HOVTELO NG POANg evog copatog. H "dmonta” otabepr| tiun
™G emrdyvvong givat cuvOETIKO GTOLXEID Y10 VO TEPAGOVIE GTO OLTIOKO LOVTELD, TNV
évvola g Svvapng Kot Tov Poputikod mediov.

To povtéha kot M poviglomoinomn eivar Bépota mov cvinTodviar cvveymG T
tehevtaio ypovia otV ekmaidevon, dtkotepa otV GLGtkn. Eivor rkown menoibnon
OTOVG EPEVLVNTEG OTL 1] IKAVOTITA VO ETLVOOVV KOIL VOL XPT|CLLOTOLOVV LOVTEAQ OTTOTEAEL
KeVTPKO onpueio oty pabnon g evokng. Emmiéov o tétowa mpocéyyion éyxet atia
ywti 1 kotookevn] MHoviéAwv egivar 1 Pooik) epyacio tov emotuovev. ‘Etot
nmpootifetal pia o avbeviikn eikdva otny Evvola "ot pabntéc epydloviol Gov pKpoi
EMOTAOVES".

Ta tpio Aoyiopkd givar Kool avTITPOCHOTOL AOYICUIK®Y OTIG KOTNYopieg TmV
TPOGOLOIDCEDY KOl TOV povielomomoemv. H cuvdvacuévn yprion avtodv, 1 omoia
TPOypoToToleital moAD €OKOAD 0OV TPOKELTAL Yo Ynelokd epyaieio, to KOOGTA
1o(LPA epYOAEin OTA YEPLOL TOV EKTOLOEVTIKMOV KoL TOV HoONTOV.
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