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MepiAnyn

H mnapovoa epyaocia dnuiovpyridnke ota maiota HETANTOXAKOD IPOYPAPPATOg Kot amotelel éva
napadetypa epappoyng oo STEM (Science, technology, engineering) ot Sevtepopdbpia exmaidevor) pe
) 11€6060 TOL LIIOAOYIOTIKOD HEWPANATOG. XTIV IIPOTAOL| HAG IAPOLOLAeTat i SIOAKTIKI| IPOCEY YO
mG YPARHIKNG OOVAPTNONG epappoloviag S1acvvdioelg petadd Tov pabnpatikev, mg QLOIKNG, TS
PNXAVIKHG KAt TG TANPOQPOPIKIG AANA KAt TNV eQapuoyT) g oe mpoBAnpata g kabnpeptvrg {org. H
ITOADIIAELPI| AVTLIETDIILOL EVOG YVMOTIKOD AVTIKEPEVOD, 1) EVEPYI] COPHETOXT TOV padntav oe OAA Ta
Prjpata g Sdaokaliag XPNOOIOIOVIAG TOV DIIOAOYIOTIKO TPOMO OKEWNG Kol 1) emAoyr
OpAOTNPOTTOV YEVIKOTEPOL eVOLAPEPOVTOG, eVIoXDOLY TO evilaPépoV TV pabntmv, dtacovdéoovy Tig
€VVOlEg, KAl BEATIOVOLV TIV AIIOTENEOPATIKOTITA T1)G MAPERPACTIG HAG.

A£Ee1G KAEB1A: STEM, vIIONOYIOTIKY) OKEWT), DITOAOYLOTIKO HELPAA, YPARHIKE] COVAPTIOT).

Elcaywyn

Ot exnadevTikég MPAKTIKEG TTOL OOVAVTIAE PEXPL ONpePd, TOLAA)OTOV otr) devtepoPadpa
eKTIaiOELOr), €XOLV TIEPIOPIOPEVI] 1) EOTIAOPEVI] EQPAPHOYI] OF EMPIEPODG TOHELS T®V
YVOOTIK®OV CVIKEWPEVOV XOPIG Va Ta oovovdalovy petald Tovg (OTE VA HIIOPOLYV Va
aroteAéoovy évav eviaio Koppo Hdve OTov omoilo pmopovpe va douprjoovpe v omota
exnadevtiky) pag mapépPaon ([atprvomovlog, 2006). Emompoloyikoi, yoxoloyikot,
IAAayOYKo-Ol0AKTIKOL KAl KOWVOVIKO-OKOVOHIKOL Adyot kablotovv emikaipa Kat
npotpntéa Ta Owbepatikd mpoypdappata omovdov. H Swabepatikotnta éyet moAAég
EKPAVOELG KAl AVAPEPETAL O TPOITODG EMAOYIG KAl OPYAV®ONG T1)g O10AKTEAG YV®ONG TIOD
Oev akoAovbodv Tig MPAKTIKEG TOV MAPAOOOIAKAV AVAADTIK®V IPOYPARHPATOV HE Td
Olaxkpita kat avtotedag didaokopeva padrpata. (Matoaykovpag, 2003) Avtidéteg, opwg,
ta neploodtepa pabnpara diddokovtat xapig my avadeln tov petadd tovg dracvvoeoemv,
e amotéeopda eKtOg T®V MA@V va €ival IEPOPLOPEVO TO evila@épov Tov padntov,
AITOCTICICHATLKI) 1] TIPOOEYY10I) TOV YV®OE®V Kat ot pabdntég va amobappdvovtat amod 1o va
acxoAn0ovV i€ TIg EMOTH}EG.

e pua mpoomdbeta Olepedvnong g dovatottag SiaobvOeong TOV EVVOLOV, KATA TN
O aokaAia, TOV pabnpatik®yv, TG QLOIKI|G, TG HNXAVIKI|G, THG TEXVOAOYlag He T Xp1on
TOD DITOAOYIOTIKOD IELPAPATOG, MPOTelvoLpe TNV evOelkTikl] Odaokalia tng pelétng g
YPAPHKE)G ovvdapTtnong, dounpévn pe Pdaon g apyég oo STEM. Qote va avtipetomobet oxt
povo  Owabepatika  aMda  pe  eykdpowa  Oe-emotnpovikotnta(transdisciplinary)-
OLAEMOTHOVIKO TPOIIO 1) YV®OT.

To STEM ¢xet xpnotponondel g yevikog 0pog yida Kdbe meplrtmor), IOATIKY), IPOYPAPHd,
1] mpaktTiki) moov mepthapPavetl éva 1) neploocdtepa media t@v kAadwv too STEM (Bybee,
2010a). TI'ta toog meproootepovg, to STEM avtiotolyet oto 0Tt Sivetal ép@aon HOVo OTIg
EMOTHPEG KAt Ta pabfnpatikd, eve mapaPAémetat 0Tt Ta IpolovIa Trg Texvoloylag Kat tmg
HpnXavikrg ennpedfoov 1000 MOAL TV kabnpepivr) {or). Mia ainbwr) npoogyyiorn STEM 6a
K. MamavikoAdou, A. Tdyoudou, A. Zupmidng, A. Aadiag, |. Tlwptlakng, ©. Mmpdtitong, X. MavaywtakomouAog (emy.), Mpaktika
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mpéret va COPIEPNApPPAVveEl TV HNYAVIKI] KAl TG KATAOKEDEG AANd Kat va PeAtidoet T
XP1o1) T@V Texvoloyl®v amo toog padntég pe Staemotnpoviko tpomo (Bybee, 2010b).

MeBodoAoyia

Meta amo oxedov tpeig dekaetieg TOL Ol TeEXVOAOyleg MANPOPOPNONG KAl EMKOIVAOVIDV
(TIIE) xoprapyodv oty eknaidenor), Kopiog @¢ DIIOCTNPKTIKA epydleia aMav padnpateov
1) aLTOVOPA YV®OTIKA aviikeipeva, onpepa peteediooovtat kat dievpovoov v enidpaor)
Tovg, péoa amod Tig Sadikaoieg trg vrooyotikrg okéyng (Computational thinking). Oa
pImopovodape va oploovje TV DIOANOYLOTIKI] OKEWn ¢ pia dtavontikry Stadikaoia moo
EUIAEKETAL OV HOPQOIOINOT evOg MPOPAPATOG KAl TV EKPEAOT] TOV ADOE®V TOL, Je
TETOL0 TPOIIO WOTE £VAG DIIOAOYIOTHG -AVOP®IIOG 1) PNXAVE] - VA PIIOPEL Va TO OleKIIEPAlOoet
amoteheopartikd. (WingJ., 2014) .

Onweg avagépet 1 10w, «1 OHONOYOTIKY Okéyn elval éva  eldog avaivtikng
oxéyng. Motpadetat pe T pabnpatiky) okéyrn Tovg yevikodg TPOIovg He Tovg omolovg Ba
pIIopovodape va mpooeyylooope v emiAvor) evog mpoPAnpatog. Motpddetat pe tov Tpomo
OKEYNG TOV HIXAVIKOV TODG YEVIKODG TPOIIOLS e Tovg omoiovg Oa pmopovoape va
IIpooeyyioovpe To oxedlaopod Kat v aSloAoynon peydA®v, TOADIAOK®V CLOTPATOV IOV
AettovpyodV 01O MAAIO0 TV MEPLOPLOPAOY TOL IPAYHATIKOD KOopov. Motpaletat e v
EMOTNHOVIKI] OKEWT] TOVG YEVIKOLG TPOIIONG He TOLG OMOIOLG PIIOPOVHE VA HPOoeyyloov}E
MV KATavonon 1oV Stadikaoi®v DIIOAOYIOHOD, TV €0@LIA, TO IVELHA KAl TV avipomv
oovpnepupopd.» (Wing, 2008)

H exnaidevtikn) nmpotaor) pag €xet Sopnbet pe ) pédodo ToL LIIOAOYIOTIKOD MEIPNATOG
rov arrote)et Baoiko epyaleio g vrmodoytotikng okéyng (Psycharis, 2015). Apxikd ot yopot
elyav opwobel wg dvo, xopog vrobéoeav kat yopog nepapdrov (Klahr & Dunbar, 1988).
Jrjpepd yua TV IO ONOKANP®NEVI] EKITAIOEVTIKY| IPOOLYYLon éxet mpootedel kat o x®pog
v npoPAéyeav (Psycharis, 2015).

Av emyelpovoape va KAVOLpE plua aviwotoiyton Trg pefodov ToL LIIOAOYIOTIKOD
MIEPAPATOG PE TG OLEPEVVITIKIIG- AVAKAADITTIKIG pdbnong, avty) Oa propovoe va rtav:

e Xwpogonobécewv > €vavopd, IPovIapXovoes yvaoels, SlatdI®on vIIodecemy.

o X®pogmEPAPAT®OV = MEPAPATIONOG, datvnmor) Bempiag.

o XwpogmpoPAéyenv 2> epappolm, YEVIKEL®.

Ze aot mV gpyaocia SovAéyape otnp{OHEVOL O ADTI| TV AVTIOTOLX101), 1] emAoYL éylve
yati oneg avagépetatr «H epappoyry avmig g pebodoloyiag oy  exmaidevtikn)
Sadwkaoia dev odryel tovg pabntég anmimg ot yveor, aA\d Tovg aokel oe évav opboloyiko
Kat Onpovpylko Tpomo okéynes. H yvoorn mpoxditel og oOpIEpaopd ptag MeELPAapTiKg
Oladikaoiag Kat Oxt j1e TV AIOpVIHOVEDOT], IPO SATVIOPEVEOVY ard A0S, HEPLYPAP®V
Kat opopav. Ievikotepa, tovg kabodnyet va covnBicovv otV epappoyr] PLag KPLTIKIG Kat
amodekTikr|g dradikaotiag, pe avriotowya Pripata, oe kabe mepirt®on MPOPANPATIOROD OtV
xalnpepwvr) Cor).» (Kaikdavng, xat oov., 2014).

Ot IpoOOOKOEVOL OTOXOL J€ TV £PAPHOYI] TOD IPOTELVOHEVOD Oevaplov eivat ot pabntég
Va pIopooyv:

e va avayvepifovv mVv ypappiki) oovdaptnon f(x)=ax+p péoa amod T ypagikr) g
apdotaot),

® VA IEPLypA@oOLV TV PETAPOAL TG YPAPIKI|G IAPACTAONG OTav petapdallovrat o
MIAPAPETPOL,

e va dakpivoov Tig petaPAntég ano Tovg otabepodg 6povg,

e va avtmapaBaAloov T YPAappIKY| O 0X€0T) e AANEG HOPPEG OOVAPTI|CEDY,
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e va em\bovV OxeTiKd mpoPAfpara ota padnpatikd, ot QOOKN Kat oe dA\a
YVOOTIKA aVTIKEIpeva,

e va enalnOedovv ta amoteAéopatd tovg pe xprjon tov Aoytopwov OCTAVE,

e va xpnotporotody 1o Aoylopikd OCTAVE napdyovtag oxXeTiko Kadikda,

®  Va ODPHETEXOLV E€VePYA OTI OpPAOEg TOLG KAl va oL(NTOLV HeTASD TOLG  TIg
mbavég Aooetg,

e Va  XPNOWIOMIOWOLV TOV VIOAOYIOTIKO TPOMHO OKEWYNG yla TV  emivon
npoPAnpatev g kadnpepivrg (org.

TNa v npooopoi®on g oLVAPTNONG XP1 OO0V HE TO eAeDOEPO AOYIOHIKO aVOLXTOD
kodwa OCTAVE. To OCTAVE yxpnowonotet pia oynlod emurédoo  yA@ood
HIPOYPAPHIATIONOD, oL Mpoopiletal Kupimg yla aplfuntikovg vroloytopovs. [Tapeyet
duVaToOTTEG EMADONG YPAPPIKOV KAl U YPAPHKOV TIPOPANPAT®OV KAl yid TV eKTEAEON)
alaev apipnuxkev npofAnpatev. Emiong, mapéyet extetapéveg S0vVatoTTeg YpaAPKOV yia
TV AIeKovion Kat 1o xelpopo tev dedopévav. H yAoooa too OCTAVE eivat oe apketd
onpela napopota pe too MATLAB. To mleovéxktpa too OCTAVE évavtt too MATLAB
etvat ot dwatibetatl dwpedy, Aettovpyetl dpeod peoem dadikToov XOPI§ va eival anapaitn)
1] €YKATAOTAo!] TOL Kat eivat oopPato pe Ta Mmeplocotepa Aettovpylkd ovotjpata. (Eaton,
2012).

Ipoomnabrioape oe OAeg Tig dpaoctnpotyteg mov yivovial pe xpron too OCTAVE, ot
pabntég va propodv va mapdyovy Tov K®OWKA IOL amdtteitat ywa v emloon tev
IPoPANPAT®V Kat Tov é\eyxo Tov petaPAntev oxt povo yia va paboov tov kodwka alla
péo® autod Vva AmokIoovv Eévav aAyopldpikd TPOIIO OKEWNg TOV OIoio vda Tov
XP1OWOIIOO0Y yid TV emADON 0Io1ovdNIOTE IPOPAPATOS.

H epappoyn

H napépPaon) pag etvat oxediaopévn yia padnreég g A Avkeioo ot onoiot ota pabnpartika
éxoov ddayBel v évvola Tng oLvAPTONG, Ot QULOWKI €xovv Owaxdel Vv &vvola g
SOVApING KAt TOV DIIOAOYLOPO TOL BAPOLE, evd yid Tr) XPHoN Tov Aoylopikod Sev amatteitat
Va €00V YVAOELS IPOYPAPPATIONOD, IAPA HOVO pia PAotkr) eSolkei®Oor) fe TOV DIIOAOY1OT).
I'a v epappoyn g napépPaong, ot pabntég xopiloviat oe opddeg T@V VO 1) TPV, HE
kdabe opdada va éxet ot Owabeory g vmoloywot). Aot 1 emoyr €ylve ylati «1
evepyomoinon kat avbeviikonoinon Ttg pabnuikrg OLPPETOXNG, IIOL  EMPEPEL 1)
opadoovvepyatikr] didaokalia odnyei apeoa ot Petioon g oxoAwkrg pabnong xat g
KOW®VIKI|G COPIIEPIPOPAS. Alariot®or) rmov emPefatmverat Kat anod T St0AKTIKY] Epeova.»
(Matoaykovpag, 2008). g xdPOg epAPHOYIG IIPOTELVETAL 1] TO EPYACTIPLO DITOAOYIOT®V 1) 1|
XP101] TOL KIVIJTOD EPYAOTI)PLOD DIOAOYIOTOV TOL OYOAELOD.

Zevapio: H ypapuikn ovvdptnon f(x)= ax+8, yia STEM mpocéyyion.

Xwpog umoBécewv = €vauopa, mMpolimdpxouceg YVWOEIG, S1aTtUTwaon UTTOBECEWY.
Xpnowonowovtag éva mivaka {oypa@ikng tov Idmeva xalttéyvrn Hatsuo Horiuchi, o
oroiog oLVOETEL YPAPIKEG TIAPAOTAOEL OLVAPTOE®V IOV Kataokevdlet oto Excel yia va
OSnpovpyrioel Ta épya Tov, mpoonafodpe va MPOKANECOLPE TO evOla@EPOV aAAA Kot
EPOTPATA TIPOG depedbvIO1] ATIO TOLS PAdNTEG.

IMapovoiwaloope tov mivaxka (Zyfjpa 1) xat agrjvoojie Tovg pabntég va Tov Iapatnproovy.
A@ov ot padntég Tov mapatnprioovy ®G eviaio 0OVOAO Kat oL(NTHCOLHE TG TIAPATNPHOELS
toug, Padpiaia, pe Sradoyikég peyebvvoelg tovg kabodnyovpe va mpooeSovv Kai Tig
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Aemrtopépeteg, avalntovtag potifa (patterns) mov emavalapPavoviai oe dlAPOPETIKES
O¢oelg. Xt ovvéxela Oeiyvoope Kat T OedTePrn €KOVA TOL MApovolalel éva [EPOg TOv
mivaxa péoa oto Excel pe 1o omoio dnpiovpyndnke xat eottafovpe otig 1O1a1TEPOTNTEG NG
Texvotporiag oo KaAAttéyvn. Me aotr) ) dtadikaoia 0éhovpe va Bondricovpe toog pabdntég
va avantdoov 0eSloTNTe APAIPETIKIG OKEWYTG INYAIVOVTAg daIld TO PEPOG OTO ONO Kdl
avtiotpo@a avalnT®VTag Td «oTolyeia» Iov OOPOLY TOV IiVAKd.

O ovvovaopog TV MAPACTACE®V HOL Onpiovpyovviat pe to Excel pe 1o awobnrko
AIIOTENEONA, EMTPETIEL I SIATOIMOT EPOTNHUATOV YA TO TMG EPYAOTNKE 0 KAANITEXVIG Yia
va SNpovpyIoeL ADTO TO €PYO.

VT
P 3 ..é .Q'_{;#c'
» o

ey
337 Ty

Zxnpa 1: Zoypagikn pe xpnon too Excel ( Horiuchi, 2006)

IMapaMnAa, pe 1o OCTAVE Onplovpyodpe xat mnpoPalovpe Swodwaotateg 1
TPLOdLAoTATEG YPAPIKEG ATIEIKOVIOELS Slapopwv e§lomoemV, eoTd{ovVTag otV Iapatipnor
TV petapolav Tovg otav aAlafovpe Tig IAPAPETPODS KAl To OXOAlaopo avtev. H yprion
TOV  YPAPKOV  AVAIAPACTACE®V IOV  ONHIODPYODVIAL EMTPEHEL T  OlapoOpP@@On
HIPOPANPATIONOD Y1d TI) COOXETION TOV PABNIATIKOV OXE0E®V HE ADTEG.

Eotwafovtag ot oovapton f(x) = ax + B, oo{ntape yia ) pop@r] mov PIIopel va £xet 1|
YPAQPKI) TG HAPAOTAO! Kat Ipoorabodpe va S1AmoT@oove KATA TO00 [HIOPOLY VA TNV
epappoloov. Na onpeiooovpe ott ot padntég my €xovv 6daybel apyikd ota pabnpartika
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mg B’ yopvaciov xepig va éxovv epfabvvet ot ypa@ixi) avarapdotaot) g, 0 OXE0n {e )
petapolr) ToV IAPAPETP@V.

Ot pabntég pe tovg vrIoAoyoteg xpnotpornotovv o Aoyopikd OCTAVE online. Emetdr)
elvat n mp@Tr) Gopd oL To Xprotponolovy, divoope odnyieg ya Tig facikég Aettovpyieg Too
npoypdpparog. Emiong toug xkabodnyovpe yia 1o Img GOVIACOOLHE €va AAO IIPOYPAPHd,
eG opifovpe Tig TIpéG TG aveSapT g HETAPANTG X, MG YPAPOLHE pia oOVAPTNON KAl )
Xpnon g evioArg plot yia 1 Snpovpyla g ypagikig napdaotaons. Ilpotpémoovpe Tovg
pabntég va dnptovpyr|ocovy PEPIKEG TIAPACTAOELS, Yid IAPAdelypa Tigy = 2X, y =-3x, y =2x
+ 2 1 omowa dAAn Béhovv, mov avtiotoxei owmyv oovapmon f(x) = ax + B, yua va
AP AT P1)00LV TG

YPAaQKég Tapaotdoelg " T
mov mpokvmrtoov. To [ L

oxfjua 2 pag Oeiyvet - T (T ar
TOV K®OWKA oL Hpéret - [ il
va ypayoope yia T :
oovaptnon y = 2x xdt
mv avtiotoyn
YPAQIKI)  TAPAOTAOT). 5
Avtiotola
epyafopaoTe Kat yid Tig L _ | L]
DITONOLIIEG. N . ’ " ’ ¢ .
Me Baon TG
AVAIapaoTtdoelg Ixnpa 2: Aneikoviorn 00ovng too OCTAVE
avapévoope ot padnrég
va Slamot®oovy 0Tt Kabe pia amd avtég Tig eSIOMO0ELG, £XEL Y YPAPIKI] TIAPAOTACH pia
eobeia. Qg avapevopevo epOTNHIA IPOKVITTEL OGS PETAPANNETAL I YPAPIKT| IIAPAOTAOT OTAV
a\dafovv ot HapAapeTpot.

Xwpog neipaudtwv 2 nelpauartiocuog, olatunwon Bswpiag.

Me v nepapartikr) Owadwkaocia, pe
Xxprion DIIOAOY10TH), B&hovpe  va
avaka\vyoov ot pabntég nog
petapaletat 1 ypa@iky] Hapdotaon tg
oovaptorng f(x)= ax+p otav al\dloov ot
TIpEg Tov a xat P.

nr : < Apactnpiétnta 1:
ol | To a napapéver otabepd xat 10 B
s petafaletat.

' ' ; E&nyoovpe otoug padntég mmg GovAevet 1)
| evtoM for, ox1 povo yua va SeiSoope v
o : | emavalnmukr) Sopr) g evioAr)g aAAd,
0 | | yuati  Behoope  avunebovv Vv
| enava\nmukomTa TeV SOp®OV OToV TPOIIo
B0 I S S N S B
-6 . 2 0 2 s o Agob opioovpe mpota TV petaPAn)
pag x, petd opiCovpe v mapdpetpo [,
£T0l MOTE Va MAipVel TIHEG HEOA OTA OpLa

Zxnpa 3: I'pagiki napaotaon
naodA\nAev gofeimv
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pelémg moo Oélovpe. H eviohrn for emrtpémet tp Onpovpyla  Bpoxov, SnAadr piag
enavanmrikrg Stadkaotag katd my omoia 1o P naipvel Stadoxikeég Tipeég ota Opld IIov
éxoope B¢oet. H Sradikaoia nov enavalapPavetat oprobeteital amo tig evioAeg for kat end.
Ot eviolég gaivovtat oty oxrjpa 3.

Me aotd to pikpo npoypapua ot padntég Oa Stamotmoovy 6Tt Otav petaPalierat to f xat
To a napapévet otabepod ot evbeieg ITOL IPOKLIITOLV VAl HETASD TOVG IAPANANAEG.

Apactnpiotnta 2 (myscijy # @@ T x

To P mapapéver otabepod kat 1o a petafarletat W=[-5:1:5];

Ot pabnrég pe Pdon TO mpONyobLHEVO fer ";ii-"
oapdadetypa  ONMIODPYOLY  TOV  AVTIOTOLXO plot(x,y); hold on;
KOOIKA IIOL EMITPEIEL TV HETAPOAL] TOL d € TO :d: on
B otabepod Belovtag va Pefaimbodpe otL éxoov
KataldPel v évvola TG E€IAaVAANITIKOTTAG
Kat tov alyoplBpikod Tpodmov oxkéwng Xty T T T T I m
oxXfjpa 4 mapovolddeTal 0 OXETIKOG KOOIKAG yia
TV oLVAPTNOL Y= ax+2.
Zodnrape pe toog padnrtég t oopPaivet topa x
OtV YPAQPIKI| IAPACTAOT), E0TIAlOVTag OTo OTt
O\eg o1 evbeleg SiepyovTat amo éva onpeto.

O =) LN Fa L b e

-20

Apactnpiotnta 3
To [ eivat oo pe 0 xat o1 e10KEC HEPUITHOOEIC A = - -

1,a=1.

Zntape amd toog pabntég va ypayoovv Tov o " 2 o 2 . .
K®OWKA yld Vv MEPIITOn g oovdapmong f(x)
= ax oote va amodeifoov OTL 11 YPAPKI)
HapAoTAoT TG ovvdptnong eivatl pia evbeia 1)
omoia OEpxeTal Ao TV apyr) TOV aSovav.

Zmv ovvéyela toog {nrape to oxediaopo, oto OCTAVE, tov ypa@kev Iapaotdoelg ToV
y =-x, y =X 06nAadn ywa a -1 xat 1. Me avtov tov tpomo Béhovpe va amodeifoov ot
TIPOKELTAL Y TI§ YPAPIKEG TIAPAOTACELS TOV OYOTOPOV TOV YOVI®V OeLTEPOD, TETAPTOL
TETAPTIOPLOL KAl IPMTOV, TPLTOL TETAPTPOPIOL AVTioTOoXd.

yetikég Bgoeic Hvo svbsiwv (Aratdnmon Bempiag)

®¢toope 1IPog oL, OTg OpAdeg. To epOTNPA: av €xoope dvo evbeieg moleg eivat ot
XAPAKTNPOTIKEG MIEPUITMOELS TOV OXETIKAV ToLG Bécemv. [a va amavioovy oto epotnpa
Oa Ponbnbodv amo TIg ypagikég mapaotdcelg amo Tig ewkoveg 3,4. Ot avapevopeveg
aravoeig etvat:

1. Av ot evBeieg €xovv 1o 1010 a xat 1o d1o B Oa tavtifovtal ylati ovolaotikda phdape

Ixnpa 4: T'pagikn napdotaon
f(x)= ax+2

yia myv i6ta evbeia.
2. Av ot evBeieg exoov To 1010 a kat dtagopeTiko P Oa eivat mapalinAeg.(oxfpa 3)
3. Av ot evbetieg éyovv dtagpopetiko a Oa tépvovtat. (oxrpa 4)

Xwpog npoBAéwewv 2 epapuolw, YEVIKEVW.

Apactnpiotnta 1

To mpofAnpa
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“2T0 epyaoT)plo QUOIKIG TOL OxOAelov xpelalopaote SLVAPOPETPA Y1 VA HIOPOLHE VA
petprjooope didpopeg dovdapelg. To mpoPAnua eivatl 6Tt to tapeio oo oxoAeiov Oev €xet
apketa yprpata va Swabéoet wote va ayopdoovpe MmANpelg oepeg duvapopetpov. Evag
ooppadntig oag mPOTeLVE AVTL VA AyopaoTobY ETolpa SOVAPOPETPA VA ayopdoovHE OVO
e\atpia, oo eivat eONVA KAt va Ta KATACKELAOOLE POVOL PA.

O  xabnynu)g  QLOWKIG -

' ' & Eqappootvn Suvapn =
ovp@@evnoe Kat {Tnoe mpw S B
IIPOY@PI)OOLPE OV ayopd & weraramon =
TV DAKOV VA KATAVOI|OOVLHE O e e !
M oxéon petad aokovpevng T

TQTJ 72N
dvvaung xar napapdpeeong W S, H ﬁJ
wH‘

ToL eAatnpiov.”

Ia aoto Oa
' ' Zradep0 thaopa 1: 390 Ny Egopuoopévn duvapn 1: 72N
XP1notpoIou joovpe ApxiKd myv 100 500 1000 1

npooopoioon «Nopog Xovk» el sl e i
too Phet Colorado amo Tto
ovvoeopo:

https:/ /phet.colorado.edu/el/simulation/hookes-law (oxnpa 5)

Zntape and tovg pabnrég pe PAon TV IPOCOHOIRON VA KAVOLV OOKIPEG ®OTE Vv
OLOXETIOODY TNV EMPNKLVON TOL eAatpilov pe Vv T g epappolopevng dvvapng,
Satnpavtag apetdPAnt ) otabepa tov ehatnpiov. Na dnplovpyrjcoov to didypappa
dvvapng - emprkovong too ekatpioo xpnowponowwviag 1o OCTAVE. Xt ovvéyxela va
ermavaldPoov yia dAAeg Tipég g otabepdg Tov ehatnpiov.

AxolovBet ov(rjtnon otig opddeg , yla T OX€0n ALTOV TOV OYPAPPATOV Pe aLTd MO0V
Snpovpyr|fnkav ota mpornyobdpeva Brjpatd.

Ztoxog avtrg g dwadikaoiag eival ot pabntég va amodeifoov 1o vopo tov Hooke, o
omnoiog pag divet T ypappikn oxéon perald g SOVApNG mov AoKeital oTa AKpd evog
eAaTpilov Kat g IAPAROPPHOIG TOD.

Me Baon v mnpogopia OTL yid va PIIopovje va éxoope adlomoteg petprjoelg Oa mpérmet
1] EMPNKOVOL OTA EAATH)PLa OTAV PETPApe pia dvvaun va etvat petadd tov 5 xat teov 10 cm,
eve ot duvdpetg oo ovvrifwog petpape eivat 4N, 8N, 10N, 15N, 20N, 30N, 50N xat 100N. Ou
pabntég xkahoovvrat va vnoloyiooov ) okAnpotnta tev ehatjpwv (K otabepd eharmpiov
oe N/m) mov mpéret va ayopdotodV @OTe vd PITOpovY va xprotporonfodv otnv tdadn.

Ixnpa 5: O80vn) Tov IPOoyPAPHATOG IPOCOHOINONG



https://phet.colorado.edu/el/simulation/hookes-law
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11y

Iyxnpa 6: YAika kat Sradikaoia dSnpovpyiag kAipakag dSovapoperpoo

A@obd ouyKevTP®OOLE TA DAKA Ot pabntég avalapPavoov va KATACKEDACOLY Td OKd
Toug duvapopetpa dnplovpymvtag Tig avriotolyeg kKAipaxeg pérpnong. Ta vAika mov Oa
xpnotponoumBovv Kat evoektikd Prjpara g dadikaoiag gaivovrat oto oxfjpd 6.

I'a va opotel 1 kK\ipaka perpnong Oa xpnowponowmBovdv Papidia yveotrg palag xat Ba
petpnfodv ot empnKOVoEG MOV HMPOKAAOLV Ota eAatpla. Amo aovt) T pétpnon Oa
onoloyiotet 1) otabepd K too ehatnpiov, énetta xprotponol®vTag v aviiotowr] YPapRHLKL)
ovvaptnon Oa dnpovpyndel 1 xAipaka yua kabe dovapoperpo. Atverar n Tpn g
emdayovong g Bapovttag 9,8 m/s?

MpoaipeTikég dpaoTNPIOTNTEG
Xta Prpata tov Hatsuo Horiuchi. XZiyovpa etvar dbvoxolo va dnprovpyrioovpe éva £pyo
onwg avtda tov Hatsuo Horiuchi, ypnowyponowwvtag to OCTAVE opwmg pmopobdpe va

pTiadovpe pKpd épya Téxvng e 1) Porideta g yPAPHIKIG OOVAPTNOTG .

1 x=-20:20;

2 yl=0.081%x+5 ;

3 plot{x,yl,'g-"); hold on;

4 x=-20:28,

5 y2=0.081Fx+15; n T
6

7

8

plot{x,y2,'g-"); hold on;
®=-20:-5;
for a=2:9.1:5 L
9 y=0,001%x+a;
10 plot(x,y,'r-"); hold on;
11 end 10
12 x=-5:08;
13 for a=15:8.1:20
14 y=0.001%x+a; 5 -
15 plot(x,y,'c-"); hold on;
16 end
17 x=0:18; 0
18 for a=5:9.1:15
19 ¥=8.881%x+a;
20 plot(x,y,'d-"); hold on; L | ] 1 1 _
21 end -1 15 -10 -5 0 5 0 1 0

Zxnpa 9: To ¢pyo oo
Zxnpa 8: O kwdikag Too onpuoopyeitat
Octave

Ixnpa 7: Tableau I,
Mondriaan 1921
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‘Evag amd toug onpavtikotepovg EKIIPOOMIIONS TG HOVIEPVAS TEXVIG KAl OOVIOPVTIG TOL
KLVI)HLATOG TOL VEOIAAOTIKIOPOD TV apx®v tov 2000 awwva frav o ONavoodg {oypagog
Pieter Mondriaan. O Mondriaan eivat apketd yvooTog yia Ta £pyd TOL He ToVG EyXPOHODS
YEDHETPLKODG OYKODG Ot AeDKO POVTO (OXTpa 7).

Me 10 OCTAVE pmopovpe va dnpiovpyrjoovpe pya pe v texvorpormria too Modriaan
XPNOHOIIOIOVTAG T1) YPAPHKI] ovvdaptnor. [Ipotpeémoope tovg pabntég va Sexivrjoovv
akolovBmvtag to k®dwa (oxtpa 8) moo tovg divetatl Kat ot ovvéyeta va npoonadroovy va
rpooBécovv Kat aAa oxnpata pe ke@dika mov Oa Snpiovpyrcovy HOvoL Tovg .

Zupmepdoparta

H emoyn g mpooéyyong STEM éytve ylati ONeG KATAYPAPETAl AIO EKTETAPEVT)
avaloor) oxetikov epeovav (Becker & Park, 2011) «ot evormouTikég pooeyyioetg petaop tov
pabnpatov STEM éyovv Oetika amotedéopara ot pdabnon teov pabnteov» emiong yia
OevtepoPaba exnaidevorn), peletntég (Asghar, Ellington, Rice, Johnson, & Prime, 2012)
toviCoov TN onpaocia g evormowTikig, SEmMOoTtpoVikYg mpooeyyong too STEM yua v
evBappovon tov padntov va pdabovv yua Tov QLOWKO KOOHO HEod amo v eSepedbvion,
épevva, Kat Tig epmetpieg emioong pofANpAT@V.

Meléteg mmov éyoov yiver (Psycharis, 2013a- Psycharis, 2013b-  Psycharis, 2016)
amodeikvooov ta Oetikd arotedéopata TG XPHong ToL LIIOAOYIOTIKOD IEPHATOG OV
devtepoPabpia kat v tprroPfdbpia exmaidevor), yiati pmopet va Ponbrjoet otnv Ka\vtepn
KAtavonon amo Tovg pabntég Tov eVVolmV, eVIOYDEL TI] HOVTEAOHIOIN 01 TOVG Kat PEATIOVEL TO
ermedo g EMXeELPNIATONOYIAG IIOL PIIOPOLY VA AVAITTOSODV.

I'a mv nawayeyikr) adomoinorn tov Aoyiopikod OCTAVE epevvntég £xovv amodeifel Ot

OlevKOANLVEL TNV emitendn) LYPNAOTEPOL eMUIEOOL KATAVONONG, PE0® TOV AVAIIAPACTACEDV,
onpovpyel  xivitpa  pdbnong ywa tovg padnrég, emtpémer otovg pabnrég va  To
XP1OWIOTIOW|00DY  €KTOG TASNG KAl Va obvepydlovial pe Tovg OLVOHNAIKOLG TOLG.
(Cataloglu, 2006)
Me Vv mpoTelvOpEeVr] dlaQOPOIIONor OtV eKIAOEDTIKI] IPOOEYY1or), Oyt povo diverat n
SLVATOTTA Yl Pl AELTOLPYIKL| O1aobVOEOT) TOV OLAPOPETIKOV YVAOTIKOV AVTIIKEPEVDY,
al\d Kat evog dla@opeTikod TPOIIov OKeWng, tov vroloytotikod. Ot pabnpatikég oxéoeig
OLVOEOVTAL APECT HIE TI) PLOLKI] KAl TI| PIXAVIKI], EV® Ol DIIOAOY10TEG OV AeLTOLPYODY POVO
®¢ mAnpogoptakd epyalela alAd, pe v dpeon epmlokn) t@V pabntov oe diadikaoieg
IIPOYPAPHUATIONOD, PETAPOANG TOV MAPAPETP®OV KAl HECOD EAEYXOD TOV AIOTEAEORATAV,
amoktovy T Sovapikn) yveootkev epyaleiov. H etoayoyr| g 0IOAOYIOTIKIG emotipng
omyv eknaidevorn miéov Bempeital, og otolyeio mov mpémet va AapPdvetal vmoyn otov
ekrIadevTKO oxedtaopo Aoye g Oetikng g emidpaons. Onwg avagépetat (Wing, 2014) to
2012 n British Royal Society otnv éxBeon g yia mv exnaidevon kataypd@et OTL 1)
«DITONOYIOTLKI] OKEWT)» IPOOPEPEL EVAANAKTIKODG SPOHODG Y1d TV KATAVOI 0T PLOLKOV Kt
TEXVOAOYIK®OV  COOTNPATOV HE0® TG MOoAvoxovg g emidpaong otig Swadikaoieg g
avOpwmvng okéyng xat mpoteivel va 600el oe xkabe madi 1) dvvardtta va v mpooeyyilet
péoa amo To oxoleto. Aot 1 €xOeon emédpacoe ot Oapop@won TOV - edvikedv
npoypappdarev omovdev tov Hvepévoo Baoiletov mov mapovoidotxkav to 2013, kot
npoPAénoov O0tL ot pabntég Oa  61ddokovTal oto OXOAelo €VVOleg TG DIIONOYIOTLKIG
EMOTHPNG, avdaloyeg Kabe @opd pie To eminedo Toog.

Ot opadoovvepyartikeg Stadikaoieg ov Ipoteivovdl jie To ovveyxr) IPOPANPATIONO KAt T
ov{ntnon aoSavoov v pabdnotakn avtevépyela oV pabntov kat v avtoppobuion ota
m\aiola Tov opdadnv Kat PeATidvoovy 1o padnotako xAipa. Onmg Kataypagpetat EpeDVITIKA


https://el.wikipedia.org/wiki/%CE%9C%CE%BF%CE%BD%CF%84%CE%AD%CF%81%CE%BD%CE%B1_%CF%84%CE%AD%CF%87%CE%BD%CE%B7
https://el.wikipedia.org/wiki/%CE%9D%CE%B5%CE%BF%CF%80%CE%BB%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CE%B9%CF%83%CE%BC%CF%8C%CF%82
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(Freeman, et al., 2014) ) evepyr) epm\ox1) TOV pabntev otnv nopeia ) pabnorg Toog eivat
kaboploTikn) otV aroedoor| Tovg oTd YVAOTIKA avTikeipeva too STEM

Ot 0paotnPoTTEG IOV IAPOLOLACOVTAL PE TIG OLAPOPETIKEG IIPOOEYYIOELS TOVG KAl TIg
MOANAIIAEG AVATIAPACTACELG TV EVVOL®V SEPEBYOVTAG A0 TO AOKIOLOKEVIPIKO HePPAAiov
TOV OXOMKGOV eyxelpdiov emrtpemoov oe padntég pe Siagopetikd pabnoiaxkd mpo@il,
a@evog va evepyorow0ody a@eTepov, va PIIopodY VA KATAVOL 0oLV KaAvtepd Tig évvoteg. H
O1aobVOEon] TOV YVMOOTIKOV AVTIKEPEVOV KAl 1] eQAPHOYT| 0¢ IPOPArjpata oo €XooV TV
atofnon g xabnpepvi)g (1) aLSIVOLY TO eVOLAPEPOV TOV PADNTOV KAl EMITPLIOLY TI)
onpovpyia otabepdv yveOOTIKOV SopaV.

BéPata, 1) epmAOKI| TOV YVOOTIKOV AVTIKEIPEVOV OTO XMPO TOL OXO0Ael0L OIIOG IIpoTeiveTal
propet va mapovoiddel mpoPAjpata wg Ipog TV DAOIOINOT TG, OR®S He T KATANNAEG
ovvepyaoieg petald TV eldKOTT®V KAl Ta MPOooOOKOpeva Oetikd damoteléopata g
napépPaong motevovpe 0Tt avta meplopiovrat. H peyaldtepn ypovikn Sidpkela piag
o1daokaliag, avtig g HoPPrS, O OXEOoN He pia OOpPATiKy eival pia IAPapETPOS IPOg
eGetaor e181KdA OTO OTEVO YPOVIKA OXOAKO IEPBANAOV, IOV O eKIIAdELTIKOG €xel va ddadet
KATIOWT GOYKEKPEVT] DA pe BAon) To avaAdTIKO TPOYPAPPA KAt Tig 00 yieg.

Euxaplotieg

Oa nPeda va evyapwotmjon tov Kabnynu) poo Ko Zapdavio Woxdpn yia v Porifeia tov oty
dnpovpyla avtrg g epyaoiag.
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