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Mepiinyn

H moapovca epyocio avapépeton oty 0E0AGYNON TNG EPAPUOYNG GEPAS EPYOUCTNPLOKADV OCKNCEDV
Dduokng oe podntég Avkeiov, pe €vtaln ocvotnudtev Zvyypovikdv Awotdéemv, yio T Aqyn Kot
AMEKOVIOT, HECHD YPOPIKOV TOPUCTACE®V, TOV UETOPOADV oTa QUOKG pHeYEON. ZTig aoKNoELg
xpnoomomOnkay aednpeg kivnong, dvvaung Kot emtdyvvong cuvoedepévol pe vroroyioth. Ot
pabntég epydoOniav pe edkd oyedraopévo @OAAa epyaciag. To amoteléopata @avep@vovy 4Tt Ol
pobntég efowkeldnkoy gvkora oTN YPNON TOV CLGTNUATOV KOl OTL Ol JPacTNPLOTNTEG 7OV
katevfovovtay and ta POALa Epyaciog Ntav epappootpeg kot Tovg Bondncav, kTG TV GAA®V, va
avortHEOVY SEEIOTNTEG KOTAOKELNG KOl EPUNVEING YPAPIKOV TAPACTACEDV.

Aégarg khewdra: Epyactplo Puoikdv Emompdv Paciopévo oe vToAoyIoT, GuYXpOVIKES oTdEels pe
aLeONTNPES, EPAPULOCLUOTNTO EPYOCTNPLIKDV ACKNGEWDVY, SEELOTNTES XEPIGHOD YPOPIKDV TAPUCTACEDY

Abstract

This paper refers to the evaluation of a set of laboratory based on-line experiments (MBL) in the area of
Mechanics, which were taught to Lyceum students (first form). The experiments used motion, force and
acceleration sensors, connected to a computer, for real-time graph construction. The experimental
subjects worked in teams using specially developed worksheets. Results show that the students
eventually managed to perform, to a considerably extent, the experimental tasks and developed skills in
constructing and interpreting graphs.

Ewoayoyn

H odwaockohioo tov Puowkodv Emomudv mapovcidler opiopéveg 10101tepOTNTEG  TTOL
ouvdéovtar pe v dwo ) @von tove. Kabdg ot dvowég Emotiueg eivor xateoynv
TMEWPOLOTIKES EMOTNILES, 1) TEWPAUATIKN epyocio amoteAel éva Packd Tuqpa ™G ddacKaAiog
toug. H BeAtioon g epyastnplokng epyaciog Kot 1 avamTugn KavoTOUK®OV TPoceyyicemv
OmOTEAEL OVTIKEILEVO CLVEYMV HEAETOV AO TOVG EPEVVNTES KOL TOVG EKTOLOELTIKOVG. Tnv
tehevtaio dekaetio €yl avamtuyBel peydhoc apBudc epoppoydv Néwv Texvoroyidv ot
omoiec gl0dyovv véeg Aertovpyieg oty ekmodevtikn dwadkacio. IlapdiinAa pe v eEéMén
TOV SUVOTOTHTOV TOL VTOAOYIOTH, OvamTTOXOMKOAV €QPOPUOYEG, Ol OTOleC WUmOpPOLV Vo
Bonbnoovy tovug pOONTEG OTNV EKTEAECT] QUCE®V TNG EPYUCTNPLOKNG €PYACinG, OT®S 1M
TPOYLOTOTOINGT  UETPNOE®V  QLUOIKAOV  Heyebdv, T ovdAvon Tov HETAPOADY Kot
avamopdotacn tovg. Mia amd TG oNUAVTIKOTEPES EPAPUOYES YL TNV TPOYUOTOTONON
TEWPAUATOV 6TO gpyactiplo tov Puoikdv Emotnudv, mepilappdvet yprorn vroloylot Kot
E0IKAV GLOTNUATOV AGONTPOV, TO OTOL0 AVAPEPOVTAL GUVOAKA G ZuyxpovikEg Atatdéelg
(ZA), debvarg 6e wg MBL (Microcomputer Based Laboratory), (Thornton, 1989).

Baowo yopokmnpiotikd tov XA, eivor n ovtopatn Ayn HETPNCE®V AVOQPOPIKA HE TIC
UETAPOAEC OTO10VONTOTE GYEGOV PLGIKOD peYEOOVE amd TEWPAUATIKES dTAEES | amd TO
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nepIPdrrov, N eneEepyacio TOVG GO TOV VIOAOYIGTH KOL 1) OMEKOVION TOV UETAPOADV OE
TPAYUOTIKO YpOVO UECH YPAPIKAOV TOUPUCTAGEDV 1 GAA®Y GUUBOAMKOV OVOTOPACTAGEMV.
Y1g Puowég Emotiueg, ot I'pagicég IMapaotdoelg (I'TI) Bswpodviar Bacikds Unyoviopoc
GUUPOMKNG OVOTOPACTOONG LETAPOADY TOV PUIVOLEVOV KOl TOV GYECEMV UETOED QUOIKOV
peyebov. O yepopog opmg tov I'Tl ko n anddoon PLOIKNG CNUAGING GTA XOPUKTNPLOTIKA
Tovg omd 6TOVG pOBNTES, cvvdéetan pe TANBoc mpoPAnudtev katovonone (McDermott, 1990).
H dvvatéomra tov A vo oynupotilouv T'Il oe mpaypotikd ypdvo pe v e&EMén tov
QOWOUEVOV KOL VO TOPEXOVV OVVOUIKOVG TPOTOVG OAANAETIOPOONG KOl TEPOUATIGLOD,
mpoteiveTol d1eBvag o0tL, Oyt povo Pondba oty aviamtvén degottov yepicpod I'Tl, aArd
TantOYpove, evioyvel 10 poro tov [Tl cov epyaieio mov TPOAyoLV TNV OLEPELVNTIKY
TPOGEYYION TOV PAVOUEVOV 0mtd Tovg podntég (Mmicdwkidv & PoArog, 1998). H avtopatn
dnpovpyia pag ' péom evog cvotripatog A, Tovtdypova pe v e£EMEN evOg Qavopévov,
EMTPENEL GTOVG LAONTEG VO KOTAVOTOOVV KO VO GUVOEGOLV TIG HETOPOAN OV cupPoAileTon
oe o I'TT pe v e&éMén tov eoavopévov (Brassel 1987). Avti n eykaBidpvon vontikov
Stoovvoéoewv peto&d T'TT kot ovopévov dEVKOADVEL TV avAmTuén 6eE10THTOV YEPIoUOD
I'Tl kou tavtdypove TN Katavonon Tov mePEYOREVOL TV Duoikmv Emoemuomv mov
OVATOPIoTATOL.

Xm yopo pog mpdseata cvvrovifetor and to YIIEII® n éviaén tov cvomudtov XA 6to
gpyoompo dvowov Emomuov tov Evwiov Avkelov. Kpivetor emopéveog oxdmun m
avanTuén dpaoTNPOTATOV TOL v AapBAavouy vToyT Tig duvatotntes tov Néwv Teyvoloyidv,
N a&oAdynon ¢ EPAPUOYNG TOVG Kot TNG CLUUPOANG TOVG GTN KOTOVONOT] TOV YVEOGCTIKOD
mepleyopnévoy kol v avantoén degottov and tovg padntéc. Aebvag éyxovv defoayOei
OPKETEG EPEVVEG OYETIKA WE TIG OLVATOTNTEG EQUPHOYNG, TNV KOTOVONGCT TOV YVOGTIKOD
OVTIKEIWLEVOL KOl TNV TTpoaymyn delottav yeipiopov I, pe m yprion XA (Rogers, 1995,
Roth & McGinn, 1997, Barton, 1997), alAd dev @aivetar va £xovv de&oybel cvoTnuaTIKA
avtiotoyeg €pevvec otov EAAadwkd ympo. H moapovoa epyocio avapipetor oe OYELS TNg
0EOAOYNONG NG  OMOTEAECUOTIKOTNTOG OEPAC  EPYOCTNPOKDOV OOKNCEWV, Ol OTOIEG
BaciCovtar ot gprion ZA kot o1 onoieg epoppocOnKay TAoTikd o€ pobntég A' Avkeiov.

Yroyeio wepfailovtog avaTTUENG KOl EQUPROYIS TOV UGKI|GEMV

Y10 wyvov Avaivtikd Ipodypoppo mpoPAémetar, ektdc TV dAA@V, 1 OeEaymyn GEPAg
EPYAOTIPLOKDOV OICKNOEMV, LE TEPLEXOUEVO TNV TEPUUATIKT LEAETT EVVOIDV KOl POVOUEVOV
o meployn g Mnyavikng. Emmiéov, 1 Bepatikn mepoyn mepropfdvet onpeio yio to omoia
ot podntég mopovctdlovy Wiaitepa TPOPANIATE KATAVONONG Kot T0, OTToid €ivat, gv SUVALEL,
SuVaTOV Vo aVTILETOTIOTOVV o€ onuavtikd Pabud pe cvotiuote XA (Thornton, 1989). Ot
EPYOOTNPLOKEG OIOKNGES TOV OvVOTOYONKAY Kot o1 omoieg mpoPAEmovy v évtaén v XA,
ovaépovtol e Bepatikés evotnteg amd T meployn g Mnyaviking g A' 1aéng tov Eviaiov
Avxkeiov, dnhadn gvbvypapun opady kivnon, evbOypopun opard emTayvuvouevn kivnon, 2°
vopog g Avvapkng kot TpiPn olicOnonc. EmmAiéov ot pafntég ocvppeteiyov oe 6vo
aokNoels eE0KelmoNg e TG ZA Kol TNV TEWPOLOTIKT OPOGTNPLOTITO.

H mocotikr| avdAivon tov peTafoidv Kol 1 LEAETN TOV OVATOPUCTACEDY TPOGEYYIOTNKAV LE
Aertovpyieg Tov ZA. Ta @uod peyédn mov eumiékovial oty eEEMEN TOV QOIVOUEVOV Kot
KATAYPAPETOL 1) YPOVIKY HETABOAN TOVG, €ival 1 andGTOOT, TO TUPAYOYA TNG TOXOTNTO Kot
emuTdyvvon, 1 oo Kot n dOVopT. Xe OpIoUEVA ETIONG POIVOLEVO EMSIOKETOL 1] TAVTOYPOVN
Kataypaen TG Hetaforng Oyt pOvo evog, oAAG 600 1M TEPIOCOTEP®V HEYEDDY, DOTE Vo
pekeOei o petald Tovg CLCYETICHOG. ol TN TPUYLOTOTOINGT TV OCKNGEMV ETAEYTNKE
KOATOAANAO ovoTnUa XA, TO 0moio TaPEYEL OLVOTOTNTO KAUTOYPOPNS OEOOUEVOV GYETIKMV HE
OmOGTOON, TOYLTNTO, EMTOYLVON Kol SOVOUN, HE SuVATOTNTO TOVTOXPOVING KOTOYPUONG
MEPICGOTEPMY TOL €VOC PeYEBovg Kot pe puBupovg detypatonyiog apketd toyelg mote va
nwpolafaivouv Tig peTaoréc.

T"a v viomoinon Tev acknoemv, OTwg avaeépetal ektetapnéve oAlod (Tomvog k.o, 2000),
xpnoonomdnke 1o cvotnua XZvyyxpovikng Awtaéng MULTILOG g etapiog Fourier, to
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omoio mepedappave to Aoyiopukd "DBLab3.2" (Fourier, 1998), v kevtpikn povado Kot tpio
omd T Swbéoa  ooOnmpla, ovykekplwéva:  actntiplo  amdotoong, OOvoung Kot
gmurdyvvons. To Aoywopucd DBLab3.2 mov ypnoonomdnke, frav tAnpws eEeEANVIGHEVO ©G
TPog TS Oldpopeg emAoYEG Kot Topopétpovs. Extog amd v duvardmta  GueEGOL
GYNUATIOUOD TNG YPOPIKNG TopdoTaons Kabng ta dedopéva Aapfdvovtay ard to centipia,
0 HobNTM¢ pmopovoe, PHECH TOL AOYIGLIKOD VO TPOY®PNOEL 6 devtepoyevn enelepyasio TV
OedOUEVOV OTT®G, VIO TOPASELYUM, OTNV TOPOYADYION TNG TEWPOUATIKNG KOUTOANG, TNV
eEopdAvvon g, N TV TPOCSOPHOYN BE@PNTIKNAG KOUTOANG ot TEWPINaTIKG onpeia. Emiong
T dedopéva Kat 1 avtioToyn KapmOAN (1 KOUTOAEG) UTOPOVGOV Vo 0mofnKeLTOHY DOTE Vol
xpnoonombovv o endpeva Prpata e AoKNoNG.

TNo m dieayoyn tov aoknoewv avamntoydnkov edikd OvAla Epyaciog (PE). Baocwn
oyxedootikny opyn t@v ®E mov akolovOnoav ot pabntéc, Nrav n katackevn [Tl 1 omoia
ovpPoriler ) mpoPreyn g €&EMENG o petafoAng o€ évo mElpapa, m GOYKPIoN TG
mpoPreyng pe v I'Tl mov AapPdveron mepopatikd pe tn Ponber ZA, n eEaymyn
GUUTEPUCUAT®OV KOL 1) ETOVAANYN HE OPOPETIKN TIUN TOPAUETPOV TOV TEPALOTOG
(Kapdvng, 2000). H mapondve dopn tov @AV gpyaciog Oewpndnke KotdAAnAn, emedn
e TN xpnon ocvotnudtov XA, mopepfiiietor eAdyloTo YPovikd dtdotnua HETaED TNg
TPOPAEYNG KO TNG EKTEAEST] TOV TEWPANATOG HE TN ovyyxpovikn Aqyn tng I'TI, ototyeio mov
EMTPEMEL TNV GELEST] GVYKPIOT TOV TOPUCTACEMV.

Ot mopamdved aoKNoES EpapuosTKay og 4 TURpaTo Lodntadv mg A” Avkeiov oty mepoyn
tov Kidkic. Ot acknoelg avtég vAomomOnkoy amd tov Kabnynth g Tééng ot SdpKeL Log
SWOOKTIKAG dpog N KGO Lo, aeod Tponynonke 1 ddackaiio, TG avtiotoryng Bempntikng
evomrog. Ze ke tunpo vapyov 7 0éceg epyaciog, pe 4 pabntég ava Béon epyaciog. H
kd0e 0€om epyaciog mepthdpupave pio KEVIpIKN povéda ZA, £vay VTOAOYIGTH LE TO OVTIGTOL(O
AoylopKd Kot oeOntpeg kivnong, emtdyvvong kou dvvaung (Tomvog k.aA., 2000).

EpeuvnTikég oyedroopnoc

OzpnTIKo TAOicL0

H a&loddynon g omoTeEAESHOTIKOTNTOG TG EPYUCTNPLOKNG EPYOCIOG OMOTEAEL OVTIKEILEVO
TOAATADV EPEVVNTIKAOV TPOCEYYIcEMV. L TPOCPUTEG epYaTieg ot AaKTikn ToV PuoK®OV
Emomudv, emonpoivetar 0Tt 1 IOTEAECUATIKOTTA GTO EPYUCTHPLO OEV APOPE HOVO To
HabnooKd omoTEAEGHOTO LETA TNV EKTEAECT] TOV OCKNCEOV OAAG KOl TO €(00C Kot TNV
TOWOTITO TOV EPYACIMOV TIG OTMOIEG EKTEAOVV 01 HOBNTEG KOTA TNV TOPEiD TG EPYUCTNPLOKNG
aoxnong (Psillos et al. 1999, Giddings et al. 1991, Hodson 1993). Ta mpoidévta tov podntov
670 TEAOG GEPAG EPYOCTNPIKDOV ACKNCEDV, amoTeAobV pio povo mroyf g agtoAdynon g
EPYOOTNPLOKNG EPYATInG, 1N omoio etvar S10dedOUEVN, GALG dEV KOAVTTEL TOAAEG OWYELS OUTNG
™G TOAOTAOKNG ekmoudevTikng dadwkaciog. H amodctoon petald tov mpoPfAendpevov amnd
TOVG EKTOIOEVTIKOVS OPUCTNPIOTATOV Kol OGmV TEMKA €KTEAOVVTOL OO TI EPYACTNPIOKES
ouddeg, N KOTOVOMOT TOV dPUCTNPLOTATAOV 1) YPNON TNS EMGTNHOVIKNG Bempiag, cuykpoTovV
petald dAlwv dgikteg pe Tovg omoiovg pmopel va ekTiunOel L axpifmg kédvovv ot pabntég
Katd TN d1dpKela Tov gpyoaotnpiov. Emonuaiveror 6t | epyaoctnploxn epyacio oyetileton pe
™ Seoymyn TG EMOTNUOVIKNAG €pYOciog kot To cuvovacpd Bempiag, opydvev kot
TEWPOUATIKOV S10dIKOoIOV omtd Tovg pabntéc, cuvinbag pe faon ®oAra Epyaciog.

Ye mpoocpateg epyacieg (Psillos et al,, 1999) mpotdbnke OTL M AWOTEAECUATIKOTNTA TNG
EPYAOTNPLOKNG epyaciog pmopel va dtokpifet og "amotedeopatikotta 1", n onoia apopd v
gpyacio. Kot To TPOIOVTO TOV HAONTOV KaTd TN JpPKE TOV OOKNOE®V KOl TNV
"amoteleopaTiKOTNTA 2", N 0Toi0. APOPA TO OMOTEAEGHOTO TOV HOONTOV HETA TO TEAOG TOV
gpyoopkev acknoemv. H "amotelecpatikdmra 1" oty mapovoa epyacio otidleTon oTov
EAEYYO NG EQOPUOCIUOTNTOG TOV OOKNGEMV Oomd TOVG 10100G TOLg HoONTEG KAt TNV
TAOTIKT EKTEAECT TOVG, KAOMG To 6A0 TtepiBdAlov (ZA, DVAAO Epyacioc, opadkn epyacia)
amotelel Kowvotopio ot oyxohkn mpoktikn. H "amoteleouatikdmro 2" eotidletar oty
dtepevvnon g enidpaong g xpons Tov ZA oy avdmrtuén de&lot)tov xeipiopov Il
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Epyoleio kol epappoyn

H a&ldéynon mg e@appoctdmros Tmv acknoemv depeuvinke pe n xpnon tov pécou
T0G0GTOV KAALYNG and v kébe opdda epyoaciog tov PE avd epyactnplakr| doknon. To ®E
KéBe doxknong etvor opodikd Ko amotedeitar amd oplOud SKPITOV dPAGTNPLOTHTOV TOL
ONUEIOVOVTAL HE TO OVTIOTOWO TETPOYWVAKL KOAvyNG. H kdbe opddo katd T dibpkelo
deoyoyng g doknong, katéypage oto DPE 1o {nrovpeva otoryeio, mpoPréyelg kot
GUUTEPAGLOTO.

Yta amoondopata OAAwov Epyoaciog tov Zynuatog 1, aivovtal ektog T@V GAA®Y, 1| LOPET|
TV KoTELBVVOLEVDY Slokpltdv dpactnpothtev. To mocoostd Kolvyng tov kKabe OF, vy
KGOe epyaocTNpLOKY AOKNOT], TPOKVATEL OO TOV UPOUO TOV OPACTNPLOTHTMOV TOV £XOVV LE
emuTvyio ekTEAEOTEL, MG TPOG TO GVVOMKO APOUO dPUCTNPLOTHTAOV.

... N0 6UYKPIVETE TIG 6V0 TAPUCTACELS:

-Xopig vo amopakpOveTe T mopdotacn ard Ty 00ovn, va kodécete 1o apyeio OMALXI g
apYIKNG TOPAcTAoNS LETAPOANG TNV andGTAOT).

-Apob emihé€te TO TaPABVPO MOV AVTIGTOWKEL OTN TPMOTN TWAPAOTACN (OLTO ATOKTO WUTAE
neptypappa), tnthote Ereepyacia amd to pevod g 000vng kot katdny Avirypoon.

-EnidéEte katoémy T YpOQIKn TOPACTOCT] TTOV OVTIGTOLXEL TN TeAgvTaio péTpnomn Kot {ntoTte
Enegepyooia kot Emukoiinon. Ot 300 ypopikég TapaoTdoelS ETKOADTTOVTOL.

-Xuykpivate TG HOpPES TV dV0 TaPAcTAce®Y. T1 CUUTEPACHA TPOKVTTEL OO TIG YPUPIKES
TOPOCTACEL,, OYETIKA pHe TN MHeTAfoAr; oty amdotoorn, Otav 10 apo&idlo kiveiton pe
SQOPETIKEG TAYVTNTEG; ... .....

... N0 peheTi|6ETE TIG NETPOELS VIO HVO onueia TG TapdoTacns:

-AITAOKTUTINGTE G€ €va JeVTEPO OMUEID TNG YPOUPIKNG
napdotaong. Epeavietor oto onueio ovtd €va devtepo
Bérog Katl ot SPOoPEG TV TV AmOCTACNG Kol YPOVOL ., ‘L,
peta&d tov 600 onueiov... o ‘1'*
-Evtomiote T1g TYéG KOl GUUTANPDGCTE TOL TAPAKATO KEVA:

-Kot 11¢ 000 @opég amopaxpdvinke to apatidlo, to id10
popid; ... 0o 15
Av Oy1, OGN TV 1) SLOPOPE 6T ATLOGTACT; = ............. d¥=l.000 m __ di=40 00 msec

-IT6co ypoévo dupknce M TPOTN Kot TOGO M OeVTEPT
petaxkivnon tov apagidiov;

In=...cenn. 2N =

XXHMA 1. Anoondopata @0Alwv Epyaciog pe dtakpitéc dpactnprotnteg

Agdopéva Yoo TNV OTOTEAEGUATIKOTNTO TNG XPNong Tov XA omv avantuén delottov
xepopov I'Tl éywve duvatd va Anebodv pHécm EpMTNUATOAOYI®V Kol CUVEVTEVEEMV OO TOVG
pantég, av kol n dwackaAio amevbuvotov oe podnTéc Avkeiov o€ Kavovikég cuvOnKes.
A6ONKav 600 ep@THOTOAOYLN, £va TPV TNV EVOPEN EQPUPLOYNG KoL £va LETO TNV EQOPUOYN
TOV OCKNCEMY. XTO0 TANICIO TNG TAOTIKNAG EQOUPUOYNG TO TEAIKO EPMTNHATOAOYI0, EKTOG TMOV
TUNUATOV TOV GUUUETEIXOV OTNV €QOPHOYN, £yve duvatd va dtakivndel PETd To TEPAG TNG
EPAPLOYNG Kot o€ €va TUNHO TG A’ Avkelov, 610 évo amd o 000 GYoAelo TNG EQAPUOYNG.
270 TUNHO OVTO OV TTPAYLOTOTOMONKE 1 CLYKEKPLUEVT GEPE aokNoemVv pe TIg A, Mmopei
emopévag va Bewpnbel og Tpuqpa avagopds, Kabdg ot pabntég Tov dddyTnKoy TNV idte oy
TG 1d1eg evomreg Puowng omd Tov do kabnynt) otov 1610 ypdvo, mapoKolovLONGOV
TEPLOPICUEVA TELPALATO, LE TOPAOOGIUKA Opyava (YPOVOUETPNTH, K.A.T) Kol YPNOYLOTOINGOV
£PYO YPOQIKOV TOPAGTAGE®V, OTMG TPOPAETOVTAL ald T GYOAKA PifAia.
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Ta 600 gpmtnuatordylo (apykd — teMkd) mepielyov To 0o Tpio Epya, M Oepatoroyio TV
omoimv dev mpogpydTaV omd 10 YdPo ™S Puokng Kot mephapPavay eeliEels kanuepvov
YeYovOT®V. Xuykekpéva, to €pya Cntovcav amd tovg padntég va emAgEovy T KOTAAANAN
opdon mov vopilovv 6Tt avtiotoryel og o dobeioa I'TI, va epunvedoovy ceopikd Kot TOTKA
yopaktnplotikd pog I'Tl, kot va katackevdacovv o I'TT pe Bdon Aektikn mteprypagn eEEMENG
veyovotog. Ta épya avtd dev elyov d1daybel oTovg HOONTEG TOV TEWPOUATIKOV TUNUATOV.
Evdewctikd meprypdgovpe 1o tpito £pyo (Zynpo 2), T0 0moi0 OVOQEPETOL OTN KATAOKELT|
YPOPIKNG TAPAOTACTG, PACEL TG AEKTIKNG TEPLYPAPNG TOV LETABOADV.

3°¢pyo: Eva acaveép Eekva amd 1o 100yeio ko otapotd oto 3°, 4° ka1 6° mdrwua yio 107 oto
Kabévo, Kot TEA0G EMOTPEPEL 0TO 100Y€10. THY OTOTTATH AVOUETH. T€ KOOE TATWUA TH OLOVDEL
oe 2", Na oyeoiaoeig moia vouilels 0t eival 1 ypogikn Topeotoch TS AmOTTaTHS TOV OO T

m-
amocTUoN

6= T
5%
o
3%
2%

15 T

XPOVOG

XXHMA 2.Epyo No3 tov apytkod Kot TeEMKoD pmTnoToAoyiov de&loTitov

Emuwmléov, atopikég, MUOOUNUEVEG, GUVEVTELEELG Ol omoleg ANEONKOV omd TEPIOPIGUEVO
delypo LobnTdV, KOTEYPOWOY TOVG CLAAOYIGLODS TOVG OYETIKA LLE TO TUPATAV® EPYO.

Amoteréopata kKo ovlitnon

A. EQuppocIpoTNTO TOV UGKIGEDV

Onwg mpoavapépnke, n eEEMEN TG IKOVOTNTOGC EKTEAECT|G TV OOKNCEMV JEPELVNONKE e
™ ypNon Tov UECOV TOocooTov KAAvyng tov PE avé epyootmplokn doknon. Méow g
KoToypoeng otoreiov, mpoPAéyewv Kor ovumepacpdtov oto DPE, Mtov dvvotn m
TOPAKOAOVONGT TNG OAOKANPMGNG 1] L] TNG EPYUCTNPLOKNG ACKN OGS,

Hopaxdteo eaivetoar cvykevipotikd ([livaxkag 1), to mocootd tov dvAlov Epyociog mov
KaADEONKE, KOTd péco Opo, o€ KABe pia doknor, Yoo OAC TO TUAROTO pobnTodv. Xe kdbe
dvAlo Epyaciog katopetpnOniay ot Spactnplomteg ol omoieg eiyov olokinpmbei oe oyéon
pe T ovvolkés. To TeEMKA TOGOGTA TPOEKVLTTOV G HEcol Opol, Yo KABe Tufuo.
TTopatnpodpe O6TL €0IKE KOTA TNV TPAOTN GOKNON, TO. TOCOCTH EMTVYOVG EKTEAEOTG €ivar
YOUNAQ, TOoVOV AOY® aduvapiog Tov LadnTdv vo TPposoproctodV oTig anatthoels tov OE.
‘Ooc0 6pm¢ €eMAGOTOV 1 EPAPLOYT, GTASIAKA 01 LodNTES axolovBovcav Tic odnyieg Tov OA0
KOl PE PEYOADTEPT EVYEPELD. ZTIC TEAELTAIES AOKNOELS, TO TOCOGTA etvon VYNAG. Paivetor 4TL
OLeg o1 opddeg eotialov TNV TPoooyn Tovg amd TV apyn oTig odnyieg Tov OE kot pévave oto
mAic1d Tov o€ OAN TN dudpkeln TG doknong. Me Bdon ta otoyeio Tov Ilivaka 1, yiveton
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Qovepn M oTadk) avEnon Tov TOcoGTOL KAALYNG TV dpactnpotitov twv PE pe mv
e&EMEN TG epappoync. Ta vymAd ToGoGTA KAAVYNG TOV TEAEVTAIMV ACKCEDV POVEPDVOLY
Kot TV oxetikn] defldnTar v omolo elyov OomMOKTAGEL Ol HabNTEG OTOV YEPIOUO TOV
TEPAUATIKOV dlatdéemv pe Baon to POAAo Epyaciog.

Aocknon 1 Aoknon 2 Aocknon 3 Aoknon 4
Tpfpe 1 43 % 76 % 88 % 93 %
Xyoheio 1
Tpfpe 2 45 % 88 % 92 % 97 %
Xyokieio 2 | Tuiqpa 1 50 % 95 % 100 % 100 %
Tpfpe 2 39 % 74 % 100 % 100 %
Méoog 6pog cvvorov 44 % 83 % 95 % 98 %

MINAKAZX 1. ITocootd épymv mov dtekmepardOnkay omd Tovug Labntég g épevvag

H evepydg ovppetoy tov pabntov katd mm dieloymyn TOvV ookNoemv Tpodmobétel v
vmopén 1 MV amdKTNoN Kot TNV KOAAMEPYEW omd UEPOVG TOVG, HEEI0TATMV YEPIGUOD TMV
otolyeiov g mepapatikng dataing. [épa amd ta VAKE Tov TEPApATOG ot pabNnTég Enpene
va eokelmBovV e TO YEPIOUO Kat TG XA, 1000 og eninedo ypnomng Tov VAKOV (1Y cVuvdeon
aeONTPOV Kol KEVIPIKNG HOVASHS) 06O Kol HE TO YEPICUO TOL OVIIGTOLXOL AOYICUIKOD
(emoyn pvOpOY derypotonyiog, amobnkevon kot eneepyacio dedopévav ktA). Me Bdon To
dedopéva  eaiveton 6Tt moAhoi pantég Katdépbwoav va avomTuEovv TIG AmOUITOOUEVEG
YEWPLOTIKES SEEIOTNTEG.

BOe®povpe OTL M TPUYUOTOTOINOT TOV aokNoewv pe Pdorn ovykekpiuévo ®vAlo Epyacioc,
omoTéAEGE Ui fOCIKN TOPAUETPO TNG EPOUPLOYNAG 1) OO0 NTOV TPOTOYVMPTN Y10 TOVG HOONTEC.
Onwg avaeépOnke mponyovpéveg, to POAAL0 Epyociog Mtov opadikd kot ot podntég
gpyalovtav oe opddeg TV Tecodpv Tepinov atopwv. To yeyovog avtd eméfore, @G HEPOG
™G KOVOTNTOG EKTEAEOTG TOV OOKNOE®V, Ol Hobntég vo avamtofovov kot de&10tnTeg
GULVEPYAGIOG OTO MANIGLIO TNG OUAOAS Yo TV emtTvy ekTéleon tovg. [Iépa and ta mo mhve
OTOTEAEGLOTO. KOTA TN OLAPKELN TG EPAPUOYNG TapatnpOnke OTL ot pabntég cvvepydloviav
KOVOTTOMTIKA HECO OTO TANIGIO TNG OUAS0G TAPOAO OV 1 Slodikacion VT dev NTaV PEGH
otV ouvNnOIGUEVN GYOMKN TTPOKTIKY. Oempodie OTL T0 €ninedo GLUVEPYAGING TOV HoONTOV
vrnofondnoe onuoviikd ™V OopoAn SeEaywyn Kol OAOKANP®OT T®V GCKNCEMV 1 OOl
arotvndvetat otov [ivaxa 1.

B. Ae&iotnteg yepronod Ipagikav Hapaootdoewv

210 KOWO €POTNUOTOAOYIO TTOL dOONKE oTOVG UAONTEG TPV Kol UETE TNV €QPAPUOYT TV
OCKNGEMV TEPLEYOVTAV €PY0. TOV GTOYELOV OTN KOTOYpuPn TOV deSloTTtov TV podntov
GYETIKA LE TNV KOTAGKELT] KO EPUNVEID YPAPIKADV TOPACTAGEDV.

T660 10 apyikd OGO KOl TO TEAIKO EPATNUATOAIYIO0 CUUTANP®OONKAY 0o TOLg HadnTég péca
oV T8N, Kotd ™ SudpKewW LG SBOKTIKNG ®PAS, VIO TNV emifieyn tov kadnynt Tov
tpuqpatog. To copmAnpopéva epaTraToAdyle eEETACTNKAY KATOTY G TPOG TO TOGOGTO TMV
0pH®OV ATAVTCEDV TOV TEPLEXOVIOV GE AVTA.

210 Zynua 3 Topovctalovtol GUVORTTIKG To OTOTEAEGHLOTA Y1 TAL 6V0 GYOAEIN TG EPAPUOYNG:
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YXHMA 3. Ta t0G0GTA EMTUYDOV OTOKPIGEDMV GTO £PYOL TOV EPWTNLATOAOYIOV

10 mpwto (1°) £pyo, {nrovvtoy amd Tovg LaBNTEG VA EMAEEOLY OO AEKTIKY TEPLYPAPT], ATO
L0 GEPO EVOALAKTIKOV TEPLYPAPDOV, AVTIGTOLYEL OTNV YPAUPIKT TAPAGTACT) TOL TOVG diveTOL.
To tunpa mov dev ovppeteixe otV epapuoyn epeavifel pikpdTEPO TOG0GTO 0pBNG EMAOYNG
™G KATAAANANG TTEPLYPUPNG, GE GUYKPIOT| LLE TO, TUALOTO TG EPEVVAS, TOGO TPV OGO KOl PETA
™V €QUPUOYN. Z& OTL APOPA TO TUNLOTO TNG EPEVLVOG, AVTH eppavilovy a&loonueint Tpdodo
otV wKovoTTA EMAOYNG TG 0pOng AekTikig meptypaons. H mpdodoc avth Ba pmopodoe va
arodobsl 6TV em0En TOV LabNTOV e TN CEPA TOV AOKNCEDV, KOODS 1 KAOCIKT ddacKaAia
Omwg ekteAéotnke omd Tov {010 kabnynt), dev ¢aivetar vo Pondnce tovg pobntég Tov
TUNHOTOG OVAPOPAS VoL ETLTUYOVY AVAAOYO TOGOCTH 0PHDOV UTAVINCEMV.

310 devtepo £pyo, to onolo amoteleitan amd dvo smuépovg TpRuata (2°a kot 2°B), kolodoe
Toug podntég va eEdyovv ototyeio amd To cParpikd kot Tomkd yapakmmpiotikd poag [Tl Ta
TUNUOTO. TOV GUUUETEIYOV OTNV €PELVO, TPV TNV LAOTOINGCT TOV OCKNCEOV KOl TO TUALO
avoQOPAG 7OV GUUTANP®CE TO EPOTNUATOAOYI0 GTO TEAOG, eUQOVIOLY TOPATANGLEG
EMOOGEIG OTU OVATEP® €PYO, OTOLYEID OV dNADVEL OTL 1| KAaGK ddaokaAia dev Pondnoe
ToVg pabntég va avarto&ovy de&idtnreg yepiopod [Tl Metd v epappoyn Tov aoKnoemv,
TO TUNAHOTO OV GUUUETEIYOV OTNV £PEVVO EULPAVICAV TPOOJO GE O,TL OPOPH TIG OYETIKEG
de&iotnteg. Zvuykekpipéve, oto épyo (2°a) epeaviletar onuaviiky avénon TovV ToGosTOV
opbdv amavticenv kol 610 (2°B) 10 060616 0pOOV AmOVINCE®Y UETA TV EQAPUOYY NTaV
VREPOUTAGGLO TOV APYIKOV.

To 3° épyo (Zynua 2), {ntodoe amd Tovg pabntég vo katackevdoovv I'TI pe Baon v Aektikn
TEPLYpaP] TOL TovG dvotay. Omws Kot TPONyoLHEVMG, TO TUALOTO OV GUUUETELYOV OTNV
£€pevva, TPV TNV VAOTOINGCN TOV ACKACEMV KOt TO TUNLO avapopdc, epeovifovy Tapanincleg
emdooel. Metd Op@g v 0OAOKANP®ON NG £QUPHOYNG, TO TUALOTO TOL GULUUPETEIXOV G
avty, epeaviCoov onuoavtikn Peitioon tov e£l0TNTOV TOVG. ZVYKEKPUEVA, TO TOCOGTO
0pBDOV AmAVTHCEDV 0TO TEMKO EPOTNUATOAOYIO HTAV VIEPITAAGLO TOV OPYLKOD.

AvaAbovpE 0TI CUVEYELD EVOEIKTIKA, OTOTEAEGLLATO TO, OTOL0L TPOEPYOVTAL OO TO TPITO £PYO.
Metapépovpe G ek TOVTOV, TIG KUTUGKEVEG YPUPIKMV TAPACTAGE®DY TOV £KOVE £VaG LOONTNG
ot TPiTn EPATNOT TOL OPYIKOD Kol TEAKOD EPp@TNUATOAGYIOV (Zynua 4 o,fB) Kabdg Kot Ta
avtiotoyo amoordopata TG ovvévteuéne. Ta amoteléopoto pavepdvovy v eE€MEn tv
delomtov oxetikdv pe I'Tl tov pabnty.

O pofnmg autoroymvtag tov tpodmo katackevns g [Tl dnidver katd tn dbpkeo g
apyIKNG cLvvéEVTELENG (avapépeTol 610 Zynua 4a): «.t0 acaveép Eexivdel amd to 100YElO,
onladn amd to undév, amd edd kol atauardel yio. 10 devtepdlenta otov 3°, dnladiy kamwov edw,
Apo. ETOL EIVOL TO OLAYPOLUA. . »
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eved ot TeEMKN ovvévteudn (avaeépetal oto Zyfua 4P): «...ékavo to d1dypouue, oToV TPITo
opogo otaudctnoe, Tye opilovua [y I'Tl], éxatoe uepixa devtepolenta, ueta Eexivioe Cava...»

amdoTacNn amdeTacN
6% | 6> |
5% 5%
45 1 45 1 ®
(o)
3% 3%
YDOVOC YDOVOC

YXHMA 4. Arovtijoeic eviog uodntii ato 3° épyo mpwv (o) koa peté (B) v epapuoyn twv
0OKNOEWV.

Onwg mapamnpeitar oto Zynua 4o, TPV TV €QAPLOYN TOV ACKNCE®V XA, 0 padntig dev €xet
mv wovomta va oynuotioet v I'TL pe Paon v Aextikn zmeprypaen. Zyedwdlel éva
gvBVuypappo Tupa deiyvovtag Ty dadikacio avodov oAld dev amotvrdvel oty [Tl Tig
evolqeces @doelg g avodov (daotnuata otdong tov avelkvotipo). Eivar gavepn m
petpévn wovotnta kataokeong [T amd pia AeKTikn meptypapn.

Avtibeto, 610 Zynua 4B o 1010g pHobnTng, HETE TNV €QUPUOYN TOV 0oKNCE®V A, €xel TNV
wavomro vo oynuoticer v I'TI pe Paon v Aektik) meptypoen. BéPowo to otddio g
kaB6d0v dev amotvrmvetor otny I'TL. A&ilet edd va onpeiwbel 6Tt T0 cLYKEKPLLEVO £pYo glvan
aveEapmnTo ToVv MEPLEXOUEVOL NG DLGIKNG TOV TEPIAAUPAVOVTOV GTIS AoKNOELG ZA. ApYIKd O
pantig dev Mtov oe 0B€omn va petorpéyel v Aektikny meprypoen o€ I'TI n omoia
OVTOTOKPIVETOL 6° LT META TNV EPAPLOYN TOV ACKNGEDV 0 PabnTng, 6Twe paivetal amnd to
OTOCTOGHO TNG CLUVEVTEVENG, €XEL KOTOVONGEL OTL OUETAPANTY OTOGTOCT OVOTOPICTOTOL [E
opifovtio gubvypappo Tpqpa oty 'l eved cvvohlkd 1 ewdva g ' avtamokpivetor oty
Aektikn meptypaen. TOGo and To anocTACHATA TOV GUVEVIELEEDY 000 Kol and To XZynua 4,
glvat gpoavng n onpovtikn Pertioon tav de&lottev kotaokewung I'TT

Me Bdomn to Zynuo 3 oAAG Kot T dESOUEVA TOV GUVEVTEDEE®V, €ival Qovepd OTL VITAPYOLV
OeTicéc evdeilelg yua v enidpacn g deEaymyng TG GEPAG TOV 0OKNCEMV LE TN Xpion ZA.
ZUyKeKPUEVO, Omd TA TOGOGTE TOL XYMUOTOc 3, Hmopel Vo Tapatnpioel Kovels Twg to
TUAHOTO EQOPUOYNS TV XA mopovciocav afloonueiotn odénon tov mocootdv opbdv
OTOVTACE®V GE OTL 0QOPA £PYO. GYETIKG LE YPOPIKEG TOPOUCTACELS. e dV0 Omd To. £pyo
péAoTo, TO  TMOGOOTA  OvTd  vEEPAImAACIAoTKOY  UETAED  opykoD Kol TEMKOV
gpomuatoroyiov. To Tpunua 1o omoio dev glye Kapd emaen] pe T ZA, epeavifeTol oto TeEMKo
EPOTNUATOAOYIO VO BpIoKETOL TOAD KOVTE GTO TOGOGTE TV TUNUAT®OV TNG EPUPHOYNG TOL
TOPOLGIOCAV GTO UPYIKO EPOTNUATOAOY1O.

ZopmepAopaTo.

Me Bdon ta dedopéva mov cLAAEXONKAY KaTA TN SLdpKeELo TG TIAOTIKNG EQUPUOYNG, TOGO A
To gpOTNHOTOAOYW, 660 Kot amd ta OE mov cvumipocov ot podntég, mpokvHTTOLV
GUUTEPAGLATA OV  GPOPOVY THV EQOPHOCILOTNTA TOV OOKNCEM®V Kol TNV ovamtoén
SeEl0TNTOV  YEPIOUOD  YPAPIKOV TOPOCTACEDV. To GCLUTEPAGHOTO VTOKEWTOL GTOVG
TEPLOPIGHOVS TNG Epevvag 1 omoia d1e&nyon otig cuvOnKeg epyaciog Tov Avkeiov.

Me ) ypovikn eEEMEN T dbaokaAiag Kol and doknon o€ Aoknor, ot LadnTég KaTapEpVaY
Vo OAOKANP®OVOLY OA0 KOl HEYAADTEPO TOCO0CTO TV £pynv Tov POAAwvV Epyacioac. Avtd
pumopet kat” apynv va OempnBel wg EvoeiEn avamtuéng SeE10THTOV YEPIGHOD TNG TEPOUATIKNG
duataéng, Tov Aoyiopkol katl g XA. Mmopel emumAéov va vrodniavel v eokeimon TV
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pobntov pe to mepdAlov epyacTnplaknig Goknons, mpdypo wiaitepa onUovTikd yuo TV
eQoppoyn TV XA oto EAMvikd Avkelo. Oaiveton onAadn OTL 1| TEPLOPICUEVN EPYACTIPLOKN
gUTEPIO TOV HOONTOV 68 KAUOOIKO €PYACTHPLO OEV ATOTELECE EUTOSIO Yo TNV €EEMEN TOVG
010 Xvyypovikd gpyactnpro. IIpdkerron yio pic mwroyn G OMOTEAEGUATIKOTNTOS TOL
gpyaotnpiov A n omoie pmopel va €xel ONUAVTIKEG EMMTAOCELS OTO OYXESCUO TOVG Kot
VodNAMVEL 6T Ba UTopOovGE Vo Elvar SuvaTN M EPAPLOYN EpYAcTNpiwV A, YOPIg EKTETAUEVT
TPONYOVLEVT EUTELPIO. GE KAUGIKO EPYOCTIPIO.

e 0Tl apopa TIG OEI0TNTES YPOPIKOV TOPUCTACEDV EMONUAIVOVUE OTL 1] LEAETN TOVG Eivat
avtikeipevo Ayov gpeuvav oty EAAGSa kot dieBvidc. Amd v mopodoa epyacio, Pmopei va
VIOOTNPLYTEL OTL Ol SPUCTNPLOTNTEG EPYOCTNPLOKDY OCKNCEMY OV vrootnpilovial amd ZA,
av Kol 0UTEG avapépovtal o€ TepleyOevo omd ) nepoyn tov duoikov Exctpov, fondodv
oTNV avantuEn Oe&I0TATOV YXEPIGHOD YPUPIKOV TOPACTACEDY OV OVOPEPOVINL GE YEVIKO
nepieydpevo. Emmiéov, and v aviivuorn Tov oToTEAECUATOV SoTIoT®ONKE OTL TO. TUALLOTO
OV YPNOoYoToincay XA, VIEPTEPOVV CNUAVTIKE GE OAO TO EMUEPOVS £PYO GE TOGOGTO 0pODV
OTOVTHOEWV, G OXEON KE TO TUNUO OV dev elyxe Kapio emapn] pe Tig XA. H enitevén g kot
VREPIMAACIOV TOGOGTMOV 0pHDV ATAVTCEWV OmTd T TUNHOTO TOV Elyav EmAPN HE TN OEP
TOV 0oKNoEwV pE xpnon ZA, umopei va Bewpnbel wg pia woyvpn évoeén ot ot A elyov
Otk eminTon otV amOKTNON TOV OelOTATOV YEPICUOD YPOPIK®Y TOPUCTACE®V, GE
cuppovia pe ™ o1ebvn PipAoypapia.
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