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Padlevepyela o€ peyAAO QOTIKO

KEVTPO... LUOOC N POYHATIKOTNTO,

MavAibou Ariuntpa-EAévn?, Toankivne Xpriotoc-EudyyeAoc?, Qaitatlic Mpddpouog-
Mavaywdtnct, MaArac Avaotdotoc?

INepauatikd Syodsio Maveniotnuiov Osooaovikne — Muuvdoto, Osooalovikn, EAAGSa

MepAnyin

H eldnoeoypadia kavel AOyo cuxva, av Kol TIG TEPLOCOTEPEG POPEG UTIOVOEL, yLa
Sladopeg nnyeg padlevépyelag mou PploKovtal OTOV AOTIKO LOTO TwV MOAEWV Kol
TBavov va dnuloupyouv meptBaAlovtika pofAnpata untepBaivovtag Ta EMITPENTA
opla. ITOXoG TNG mapouvoag epyaociog sival n Slepelvnon Twv MBAvVWY TNywv
PaSLEVEPYELAC KOL TILO OUYKEKPLUEVA N EUPECH QTAVINCEWV OTO EPEUVNTIKA
EPWTNUATA, TIOU, KAl TTOON POSLEVEPYELO UTIAPXEL O HLOL LEYAAN QOTIKI) TIOAN, OTWG
n O€00aAOVIKN HE OKOMO TNV EVNUEPWON TOU KOLWVOU Kol TwV SNUOCLWY UTINPECLWV
yia tn AqPn mbavwv PETpwvY mpootaciag. Mo TNV amavinon Ttwv Tapanavw
EPWTINUATWY OXeSLAOTNKE €va €EPEUVNTIKO TAAvVO, HE BAon €va OLKOVOULKO,
TEXVOAOYLKA QVETTUYHEVO aAAA Kal afloTiioto epyaAeio cuAAoynG SeSOUEVWY OTTWC
elval o pukpoeAeyktnc Arduino, e tn BorBela tou aodntipa Geiger. Mo peyalutepn
oakpiBela kat aflomiotia Twv HETPrOEWY 0 Tapandavw atcdntripag Babuovoundnke pe
Baon ta emayyeAHATIKA Opyava TIOU SLABETEL WOLWTIKO QAVIIKOPKIVIKO KEvTpo. Ot
HUETPHOELC ATOV CUOTNHATLKEG KOl SLIPKECAV SEKATIEVTE UEPEC UE TA ATOTEAEOUATA
va eTPBeBaLWVOUV gV HEPEL TN OXETIKN el6nosoypadia, alAd Kal va avadelkviouv
Toutoxpova tov awodntipa Geiger yla Arduino w¢ €vol OLKOVOULKA TIPOGCLTO KOl
a€LOTILOTO OpYyaVO PETPNONG TNG PASLEVEPYELAG.

NEEeLC KAELOLA: Pabievepyela; Arduino; Geiger

Ewoaywyn
Padlevépyela ovopadletal n wdotnta ¢ auvBopuntng Sidomaong, 6nAadn ng
Slaomaong xwpic eEwteptkny SlEyepon, Twv padLEVEPYWV TIUPAVWVY LE TAUTOXPOVN
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ekmopunn padlevepywv aktvoBoAlwv. O 6po¢ padlevépyela
eonxdn to 1898 amd tnv Mapia Kioupt ywa va mepiypadel tn padlevepyod
cuunepldpopad Tou oupaviou Kal Tou

Bopilou mou n Kioupl gixe mapatnprioel. EUMVeVOTNKE TO MPWTO CUVOETIKO TNG AEENC
(radio-) amo to Aatwviko radium, mou onuaivel aktiva Kal To SeUTeEPO oo To activité
TIOU OTa YaAALKA onuaivel Spactnplotnta Kot ota eEAANVIKA anodobnke wg —evépyela.

To dpawvopevo tng padlevepyou dlaomaong xapaktnpiletal amo TuxaldtnTa, Onwe
€€AAAOU OAO T ATOMIKA KoL Ttupnvika datvopeva. Ovopdaloupe padloevepyotnta N
OMAWG EVEPYOTNTO HLOG TTOCOTNTAC UANG TOov 0plOpo padlevepywv SLOOTIACEWV
TIUPAVWV TIOU cupBaivouv og aUTAV TNV MocotnTa UANG ava povada xpovou. H
ouyxpovn povada HETPNONG TNG €VEPYOTNTOG €ival to pmekepéN (Bequerel), pe
oUUBoAO Bg, KoL aUTO €lval n €vepyoTnTA TIOU QVTLOTOLXEL O pia Sidomaon ava
SeutepoAemnto (AviwvomouAog-Ntoung 2004).

Eniong, untapxel n povada pétpnong Sievert, pe cuPPoAo Sv, Tou eivatl povada
HETPNONG amoppOPNnoNg TNG EVEPYELAG TTOU TIPOEPXETAL amd Lovilovuoa aktivoBoAia
amo TNV UAN. TG LETPNOELG LOG XPNOLUOToLEiTaL N utodLlaipeon NG povadag Sv, To
USV, O GUYKEKPLUEVO XpoVIKO Sltaotnua (h) (https://en.wikipedia.org/wiki/Sievert)

JuvnBwg VP NAEC TLLEG padLlevEpyeLag KaTaypadovTal :

o g Sopik@ UAka pe uPnAo mooooto padlevepywv UAKwv (m.x. Siadopa
KEPAULKA TTAOKAKLO, TtAyKoL ypavitn, ToUBAQ, TOLUEVTO, EAAPPOTIETPA, TIETPEC
ano noalotelokn t€dppa, dwodoyuog K.a.)
« 2e daynto e padlevepyd katdAouta (.. Aaxavikad, yaia, kpgag kot PapLa mou
TIPOEPYOVTAL ATO TIG TTANYELOEG OO TN padLEVEPYELA TIEPLOXEC OTNV lamwvia Kal
TLG YELTOVLKEG TIEPLOXEG - OTLONTIOTE EXEL tapayxOel petd tig 12 Maptiov 2011).
« Xg poAoyla ou dwaodopilouv, KEPAULKA OKEUN, TTUPAVIXVEUTEC LOVIOUOU K.q.
« 2TIG Kouliveg Ttou AelToupyouV Ue PUOLKO aEpLO
« XgVEPO amod nmnyadla
« 2e amoPAnta Blopnxaviwy, VOoOKOUELWV (EPapUOYEG TTUPNVLIKAG LATPLKAG) K.
e JYETEPLOXEG UE HEYANO UPOUETPO
« JXe MEPLOXEC He uPnAotepa moocoota padoviou, Bopilou, oupaviou K.a. oTo
unedadog
e JYe OmNAaLa, LAUATIKECG TTNYEC KOLL OPUXELQ
e Y€ QKTLVOSLAYVWOTLKA EPYQOTHPLO
« JE gpyooTAClO TOLWWEVTOU, OAOUMIVOG Kal Ppwodoplkwy AUTACUATWY, OE
YVEWTPNOELG TIETPEAALOU KAl 0 0TOOUOUC TapaywynNC NAEKTPLKIG EVEPYELAG E
Kavon Ayvitn k.a.
o JTOL ogpomAdva Katd tn Owapkewa Ttwv mtnoswv  (http://www.home-
biology.gr/ilektromagnitikes-aktinovolies/ionizouses-aktinovolies)
la TIC LETPAOELG pASLEVEPYELAG XPNOLHOToLoUVTaL cuvrBwc dpyava Geiger — Muller,
To omola gite BplokovTtol LOVOo Og eYKEKPLUEVA epyaoThpla (TToAU e€eAlypéva Opyava
— Ewova 2) eite kukhodopoUv OTO €umoplo, aMAd eival moAU akplBa
(http://www.home-biology.gr/metrisis-aktinovolias/metrites-aktinovolias/metrites-
radienergeias-ionizousas-aktinovolias). Ztn mapovoa epyaocia xpnowonoonke éva
TPWTOTUTIO, OXETIKA ¢GTNVO, aAAd aflomioto epyaleio, Omwg €ival o atoOntnpag
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Geiger SBT-10A yia tov pikpogAeyktr Arduino (Ewova 1), évag
awoBntApag mou eivat evaioBntog oe aktivofoAia B, aAAd kupiw¢ oe aktvoPolia y
Kal elval pev SlaBéopuog oto Sladiktuo aAAd TAPAUEVOUV QKON QYVWOTEC Ol
duvartoétnteg xpriong tou. O

HikpoeAeyktn ¢ Arduino eival pla geuéAiktn mAatdopua hardware avolytou Kwoika,
TIOU ONMOLVEL OTL O KATAOKEVOOTAG €XEL SwOEL TN duvaTOTNTA OTIOLOGEATIOTE XPriOTNG
va €xeL mpooPaon oto oxESLo Tou BaclkoU KUKAWMOTOC, WOTE VO UMOPEL va KAVEL
BeATlwoelg Kal va TG yvwotomnolel otoug evlladepopevouc. To Arduino pmopel va
TIPOYPOAUHOTIOTEL HEOW TOU KATAAANAou Swpedv AoyLOULKOU, TO Omoio Umopel va
gykataotabel otoug meploocdtepoug H/Y. Ekel ypadetal o kwdikag o yAwooo
npoypappatiopol Wiring (C++ pe pkpég mapaiAayég), o omoiog HETahEPETAL OTO
Arduino péow evolppatng N acuppatng ouvdeong (Zefduvidng 2015, NaAlag &
Opdavakng 2015,2016). Emiong, to Arduino ta teAeutaia Xpovia amoteAel €va
EPYAAELO TIOU XPNOLUOTIOLEITOL QPKETA KAl OTIG DUOLKEG EMIOTAMEC, MEOW TWV
alobntpwv tou (Novong & Nouaon 2013, Zieris, Gerstberger, Miller 2014).

Mo Tov AOyo auTO eTUAEXTNKE oav Bepatiki evotnta tng epyaciag n Stabspatikn
npooéyylon twv evotNtwv: Quotkég Emiotipeg kat Texvoloyia — Poumotikr. H
erloyn tng evotntag «Puaotkeg Emotipegy, adopd tnv évvola tng padlevéPYELag
mou eival puokd patvopevo. H emdoyn tng evotntag «Texvohoyia — POUTMOTIKNA»
odelletal kupiwg otn xprion tou pUikpoeAeyktn Arduino kal tou atoBntrpa Geiger, yla
ToVv omolo dnuloupynBnke €va EpYOVOULKO KOUTL, woTe va SleukoAuvOel n petadopd
Tou o€ Slddopa onueia, Evw TpomomnoLBnKe 0 apxIKOG KWOLKAC e OKOTIO TNV auénon
TOU €AAXLOTOU aplOpoL PETPAoEWY ava Aento, anod 120 o 600.

I ———
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Ewova 1: et awoBntipa Geiger ywa Arduino (a. 06dvn
evbellewv twv petpnoswy, B. koAwdla ovvdeong kat USB yia tn ouvdeon tou
owdnTApa pe TOV UTOAOYLOTH, Y. ThAexelplotrplo e€Aéyxou tou  Arduino, 6.
AwoOntnpoag Geiger)

EwkOva 2: EmayyeApOTIKO Opyavo METPNONG PASLEVEPYELNG TIOU UTIAPXEL OFE
OVTIKAPKLVIKO EPYOOTIPLO

EpguvnTiko mpopAnua
Anodoaoioape va acxoAnbolpe He TO CUYKEKPLUEVO B€ua, KaBwg MoANEC dopEG
ouvavtwvtal Snuoctloypadlkec avadopEg yla padlevepyd UALKA TTou KUKAodopouv
OVAUECQA HaC, Kal I6lwg o PeyAAa aoTIKA KEVTPA, OTWG £lval n @scoalovikn.
To eAANVIKO kpdTog Kal n Eupwraikn Evwon €xouv oploel aodpaln opla €kBeong
oe padlevépyela otn vopobeaia toug we e€ng (PEK/B/216/6.3.2001):
e EAANVLIKO KO EUPWTTAIKO OpLo ETIAYYEAUATIKA eKTIOEpEVWY: 10 pSv/h
o EAANVIKO Oplo €MAYYEAUATIKA EKTIOEUEVWV KOTA TN SLOPKELA EYKUPOOUVNG:
0,70 pSv/h

« EMnvikd 6po kowol mAnBuopol: 0,11 uSv/h (1 mSv/étog) [bev
neplhappavovtal &6oel mou odeilhovral oe laTplkéC edapUoOyEG, o€
padlovoukAibla oto umedadog, OTO0 avOPWTVO OCWUA, OTNV  KOOMLKA
aktwoBoAia oto eninmedo tng Baldoong r oto padovio].

ITOV TAPAKATW Tivaka mopouctalovtal oL TBAVEG EMUTTWOEL OTNV LYEla yla
Sladopec TWEC TOU puUBUOU amoppodnong tng padlevépyelag (Mivakag 1,
http://www.gavinshoebridge.com/news/basic-guide-to-radiation-levels-in-
%C2%B5svh-and-msvh/).

Pududc 60onc padievépyetoc Emuntwoelg vyeiac

100 pSv/h Auénuévn mBavotnta appwWoTLag
100.000 pSv/h Nautia, eMeTOC

1.000.000 pSv/h Au€nuévn mBavotnta Kapkivou

I ———
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10.000.000 pSv/h BAdBec oe Opyava TOU CWUOTOC Kol
Bavatog péoa og Alyeg WPEG

Mivakag 1: MBavEG eMUMTWOELG UYELag avaAoya pe Tov puBuo §6ong padlevépyeLag

H BLBAoypadiki avalntnon avedelEe TO KEVO TTOU UTIAPXEL OE TETOLOU €60UC EPEUVEC
Kal €8LkOTEPA Yyl TNV TOAN TNG Oeoocalovikng. M’ autd Bewprioape OtTL €ival
ovaykaia pla Tétola Epeuva, Ta anoteAéopata tng onoiag Ba eival dlaitepa xpriolpa
yla TO KOO Kal Toug Snuooloug ¢opeic mou acxolouvtal pe BEpata vyesiag Kot
nepLBailovroc.

YnoBéoape 6Tl 0TOUG SNUOCLOUC XWPOUC OTWE XWPOL eotiaong (Ue Kamvi{ovteg
Kuplwg), Aswdopeia, acpodpopta, SLAYVWOTIKA KEVIPA K.AT., TO emimedo NG
lovifouoag aktivoBoAiag, onmwg eivat n padlevépyela, Ba eival uPnAotepn amo To
ETUTPEMTO.

To Baolkd EpELVNTIKA EPWTAHATA TTOU TEBNKaV ATav KUpiwg dvo.

a) MNoco uPnAo eival To eninedo tn¢g padlevépyelag oe Stadopa HEPN KOL UAKA ;

B) Mnopet o awoBntrpag Geiger tou Arduino va BewpnBel Eva aflomioto 6pyavo

HETPNONG TNG PASLEVEPYELOG ;

MeBodoloyia épsuvag

Ma tnv pEtpnon tng padlevépyelag xpnoluomnolntnke o alobntipag Geiger yla tov
pikpoeAektr Arduino (Ewkoveg 1,3).

Apxka, mpoypopuatioape tov pKpoeAeykt) Arduino katdAAnAa, wote va
au€nooue Tov aplBpud HeTpRoswV ava AEMTO.

ITn OUVEXELD, €lYape wG otdoxo va PBabuovouncoupe tov awodntipa pe Bdon
ETAYYEALATIKA OpyOVa AVTLKOPKLVIKWY KEVTpWVY (Elkdva 4), BaBuovounuéva amnod tnv
EEAE (EAAnvikA Ertporty Atoukng Evépyelag) , aAAd amedeixbn mwe o HeETPNTAG KOG
elxe akpifela kal amoAutn TaUTION UE T CUYKEKPLUEVA Opyava, aKOUa Kal OTav oL
TIHEG CPM (counts per minute) ayylav tig 60.000 (Ewova 5). Na onpewwbel mwg to
CPM pe tn povada petpnong uSv/h eival Stadopetikd LeyEDN, pe To mpwto va adopd
HOVO TOV apLlOUO TWV UETPHOEWV KoL OXL TLHEC EVEPYELAG, OTtwG To uSv/h. H Stadikaoia
HETATPOTNG (UE TOUC QVTIOTOLXOUG OUVTEAEOTEG KAL) Onuoupyeital amd Tov
KOTOOKEUQOT Tou aiobntipa, katd tnv Pabupovounorn Ttou. Auotuxwg, o
KOTOLOKEUAOTAG TOU S1kou pag atodntipa dev pag £dwaoe apkeTéC MANpodopieg yla
v Sadikaocia petatpomnng. Enewta, Eekwvroape tic petpnoelg os Stadopa onueia
TIou BewWpPOUCAUE «UTIOTTAY.
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Ewkdva 3: To Arduino os Spdon péoa oto KouTi mou Slopopdwaoape KAtaAAnAa

Ewkova 4: H £vdeln tou Arduino oe amoAlutn taution HE TNV €vOelen
EMAYYEALQTIKOU alodntrpa

Ewkova 5: Evdelén tou awoOntrpa Geiger pe 1o CPM va emepvd tov aplbBpo twy
60000

I ———
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OL petpnoelg Oupkecav OeKATIEVTIE NUEPEG, QMO Ta PEoA
lavouapiou péxpl tig apxec MePfpouapiou. Eywve mpoomabeia va AndOouv apKeTEC
HETPNOELG, HETABAANOVTOG TIG OVEEAPTNTEC LETABANTEC TNG EPEVUVAC TTOU ATAV:

H anéotaon and tnv mbavr nnyn padlevépyeLag

To €(6og Tou UALKOU

OL ouyKekpluEVeG HeTaBAnTEg emnpealouv TNV e€aptnUevn HeTaBANTA TOU €lval ot
TLMEG TNG padLleVEPYELAG, TTOU TTOKIAOUV avaAoya pe Tnv andotacn Kal To £i60G tou
UALKOU. H €peuva dev emnpealetal and AAAOUG TAPAYOVTEG OTWE TT.X. TO UPOUETPO,
N NAEKTPOUAYVNTIKN akTlvoBoAia k.a.

Ta amoteAéopata Kataypadpnkav o€ TUVAKEG KAl OTn OUVEXELM OXESLAOTNKE TO
avtiotolyo ypadnua pe tn Bonbesia tou Aoyilopikou Microsoft Excel (Mivakag 2,

fpadnua 1).

AnoteAéopata

Ta anoteAéopata tng €peuvag €6et€av OTL :

« 2ta Sladopa tpodLua ta enineda padievépyelag eivat duacloloyLka

« Y€ XWPOUG LE KOTVLOTEG, TA ETIMESA pASLEVEPYELAG AUEAVOVTAL ONOVTLKA.

« JE XWPOUG CUYKEVTPWONG okoutuSlwy, ta emimeda padlevépyelag auviavovrtal
eAayLota.

e JE €EPYOOTAOLOKEG EYKATAOTACELS, Ta eminedo NG poadlevépyelag ntav
dUOLOAOYIKO.

« Ol aoBeveic peta anod aktwvobeparneia eéEmepnav auvénuéva mMood padLEVEPYELOG
AOYW TwV padLleVEPYWV LOOTOTIWY TTOU TIEPLEXEL N GAPUAKEUTIKA aywyr Toug. (Otav
HETA oo pePLKA 24wpa Ta pappaka anofAnBouv puoLKA armod ToV 0pyavIoUo, Ta
TIOOO0OTA padlevEpyEeLag eEMavVEP)XOVTaL o€ GUOLOAOYIKA eTtimedal).

e JTIG OTAOELG Aewdopeiwv Ta emimeda padlevépyelag NTav GUOLOAOYIKA, UE TIG
evbeifelc va avavovtal otav n otaon Bplokotav £€w amd aKTVoBEPATIEUTIKO
KEVTPO KOl CUVETIWC TTAPEUPLOKOVTAV 0loBEVEIG HETA amo Bepaneia.

« 2TOUG KEVTPLKOUG XWPOUG Kol S1adpopoug, oTig alBouoeg TnG EVTATIKAG VOonAelag,
TWV XELPOUPYEIWV Kal akTvoBeparmeiag evog LOLWTLKOU LOTPLKOU KEVTIPOU Ta
Tooootd padlevepyelag ntav o puotoloyika enineda (0,05uSv/h-0,15uSv/h).

a/a  Avtlkeipevo — TOmog Eninedo Padievépyelag  uSv/h

1 Tpodua ®Duolohoyikod 0,05-0,15

2 Katotkieg ®Duolohoyiko 0,05-0,15

3 XwpPOoL VOOOKOUELWV QuoloAoyiko - 0,05-0,18
EAadpwg avénuévo

4 2KouTtidla ®Duolohoyiko - 0,15-0,20
EAadpwg avénuévo

5 EykataAeAelpupéva epyootaota ®Duolohoyikod - 0,15-0,20
EAadpwg avénuévo

6 Itdoelg Aewdopeiwv EAadpwg avénuévo 0,20-1,00

7 XWPOL UE KATIVIOTEG Auvénuévo 1,00-1,75

8 AoBevn¢ peta ano aktwvoBeparneioa  Auénuévo 3,00-5,00
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9 MpoBdaAapog Oepuol Epyaoctnplov  Auénuévo 1,00-20,00

10 | Oepud Epyaotriplo E€alpetikd upnAod 20,00-50,00

Nivakag 2: AnoteAéopaTA LETPROEWVY

« Ouevéeielg mou mapBnkav oto TN pa NupNVIKAG laTPLKAG EVOGS LOLWTLKOU LATPLKOU
KEVTPOU TV PUCLOAOYLKEG OTO XWPO AVOUOVHG, EVW 0To Oepuod Epyaothplo - pa
€AEYXOUEVN KAl UNn TPOOBACLUN OTO KOWO TEPLOXH, OMou Tapoaockeudalovial
dapuaka pe padloicotona - Atav eAadpws auvénuévn oto mpobalapo (10-
20uSv/h) (Ewkéva 6) kat auv€avotav otadlakd 6co TANoLAlope TOV XWPO
TaPaoKeUNG Kat pUAAENG Twv padlopapudkwy ayyilovtog puéxpt kat ta 50usSv/h,
otav avolyav ot Bupideg mpootaoiac.

Metpnoelg padlevépyeLag

H uSv/h

fpadnua 1: Mpadikr avamapdotacn TwV MECWV OpwV TOU £UPOUC TLUWV KABe
METPNONG

I ———
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Ewova 6: Métpnon otov npoBalapo tou Oepuoul Epyaotnpiou

JupnepaopaTo.

Ta anoteAéopata tng Epeuvag £8etav OtL ol pofol yia uPNAd Tood padLeEVEPYELAG
ota Stadopa pPEpn Kal o TPOPLUA TTou KaTtavaAwvou e, anodeixbnkav apaactuol. To
OTMOTEAECHO TWV LETPHOEWV O€ XWPOUG e Karvilovteg Selyvel OTL n moAwteia iowg Oa
nip€mneL va AaBetl coBapd undyn NG Kot va GPoVTIoEL yia TNV edappoyr) Tou VOUOoU

TIOU OEV EMLTPEMEL TO KATVIOHA O SNUOCLOUC XWPOUG, YLOTL EKTOC TwV AAAwWV
ETMBAPUVTIKWY TTAPAYOVTWYV TIOU TIPOKAAEL TO KATIVIOMOL UTIAXEL Kal 0 Kivéuvog BAABNg
Vv vyelag anod avénuéva mood padlevépyelag. AmodeixBnke emiong 0tL o aoBNTAPAC
Geiger tou Arduino eival éva aflomioto, XapunAou KOOTouG Opyavo UETPNONG TNG
padlevépyelag Kal pmopel va aflomolnBel amod tnv moAteia Kol toug dtadopoug
dopei¢ T™NC yla TNV e€aywyn XPNOIHWY CUUTEPACUATWY. TEAOC, HECW TNG Epyaciag
OUTNAG, EVNUEPWONKOLE KL KATAVONOOUE KAAUTEPA TNV EVVOLO TNG PASLEVEPYELOG KOL
TOUC KLVOUVOUC TIOU EYKUMOVEL N UMEPPAON TwWV EMITPEMTWY TIHWV TNG, AAAA Kol
TouTtoXpova HAaBape KAAUTEPO WG va XelpL{opaote Sedopva Kal va SLe€Ayou e pia
€peuva.

Euxaplotieg

EuxaplotoUpe Bepud tov kKabnyntn pag kK. Avaotdacto MAAAa yla tn onuavtiki
BonBela mou pag npooédepe, SLOTL Ywpig TNV Sk Tou cUUPBOAN N OAOKANPWGN TNG
£€peuvog Ba Atav advvartn, KaBwE Kot Toug aKTVodualkoUg K. Oeodwpo Kadaba kat
K. AmtootoAo MmaAAd yla tTnv mpoBupia Toug va ekteBouv ol iSlol oe UPNAEC TIUEC
padlevépyelag mPokelpévou va aflodoynBel n eykupoTNTA TNG CUCKEUNE LAC, VO LNV
ekteBoUpe epeic o€ MOOOTNTEC padleveépyelag, mBavwe emiBAaBeig yia TNV vysia pog
Kall va oOAokANpwOEel n €peuva pe emituyia kat mAnpoTnTa.

I ———
OPEN SCHOOLS JOURNAL FOR OPEN SCIENCE 207



o

Op(.‘l'\ S(;:h?(;ls Journal Volume 1
BiBAoypadia

[1] AvtwvomnouAog-Ntoung, M. (2004). Pabievépyeia os amAd eAAnvikd, HpAakAelo:
MNaverotnuiakeg Ekdooelg Kpntng, E.KE.®.E. «AnuoKpLtog»

[2] ZeBbduvidbng, M. (2015). Etocaywyn otov KOOUO TwV ULKPOEAEYKTWYV (Arduino),
Oeooalovikn: Meppavikn IxoArn) O@scoalovikng [AnoteAel eyxelpidlo mou 660Nnke o€
CUUETEXOVTEC OELVAPioU]

[3] Nouong, B. & Nouon, B. (2013). O Arduino oto Epyaotipio Quolkwv
Emotnuwyv, ABrva: 5th Conference on Informatics in Education

[4] NaM\ag, A. & Opdavakng, 2. (2015). MEtpnon twv «FEPUOKNTIKWV» aEPiWV
ue ™ BonVeta tou Arduino. Naploa: Mpaktikd 1ou MaveAArnviou uvedpiou yla tnv
MpowBnon tng Ekmaideutikng Kawvotouiag, Topog lll, oo 8-24

[5] NaMag, A. & Opdavakng, 2. (2016). H aéiomoinon twv aitodntipwv tou
Arduino OTIC €pYOOTNPLOKES KAl EPEUVNTIKEG SpaoTnPLOTNTES. Oecoahovikn: 40
MaveAAnvio Ekmaldeutiko Zuvédplo Kevtpikng Makedoviag, Aétomoinon twv T.M.E.
otn Abaktikn Mpaén, oo 212-223

[6] Zieris, H., Gerstberger, H., Miiller, W. (2014). Using Arduino-Based Experiments
to Integrate Computer Science Education and Natural Science. Potsdam: Conference:
KEYCIT 2014 — Key Competencies in Informatics and ICT, 2014, pp. 238-243

[7]http://www.home-biology.gr/ilektromagnitikes-aktinovolies/ionizouses-
aktinovolies, Hp/via teAeutaiog evnuépwong: ayvwotn, Hp/via televtaiag
eniokePng: 24/2/2017

[8]http://www.home-biology.gr/metrisis-aktinovolias/metrites-
aktinovolias/metrites-radienergeias-ionizousas-aktinovolias  Hp/via  teAeutaiag
EVNUEPWONG: Ayvwotn, Hu/via tehevtaiag emiokePng: 24/2/2017

[9]http://www.gavinshoebridge.com/news/basic-guide-to-radiation-levels-in-
%C2%B5svh-and-msvh/, Hp/via teleutaiag evnuépwong: 6/1/2012, Hp/via
televtaiag eniokePng: 24/2/2017

[10]https://en.wikipedia.org/wiki/Sievert, Hp/viaa teAevutaiag esvnuépwong:
ayvwotn, Hp/via teAevtaiog eniokedng: 24/2/2017

I ———
OPEN SCHOOLS JOURNAL FOR OPEN SCIENCE 208


http://www.tcpdf.org

