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NPOAOIOZ

MNa 1N Bgpatreia dlaopwyv acBEevEIWY N Xpron TNG BepudTNTAG €ival Hia TEXVIKN N OTToix
epapuogoTav atrd TToAAOUG apyaioug TTONITIOPOUG KAl EQAapuodeTal héXpl onuepa. H
NAEKTPOPAYVNTIKA aKTIVOBOAia TTpoépxeTal atrd Tov RAIO, £XEl BIOAOYIKEG eTIOPACEIS GTOV
GvBpwTTo, aTTd TNV ETTOXI TOU ITTTTOKPATN 0 OTT0I0G £Kave BepaTTeieg o€ aoBevEIG TTOU gixav Oyko
0T0 0T B0¢, ue £KBeon Toug oTnNV NAIAKK akTIVOBOAia. ZTnv auyxpovn Koivwvia TTou el o
AvOPWTTOG OTIC MEPES MAG, DEXETAI OCUVEXWG EVEPYEIQ UTTO TN Jop@n akTivoBoAiag. H TepdoTia
QVATITUEN KaI N EKTETAPEVN XPAOT SIAQOPWY CUCKEUWY TTOU EKTTEUTTIOUV NAEKTPOMAYVNTIKH
OKTIVOBOAia, OTTWG TO KIVATO TNAEPWVO TTOU €ival TTAEOV £va aTTAPAITNTO HECO ETTIKOIVWVIAG, N
TNAEOPAON, TO acUpuato diadikTuo (Wi-Fi), aAAG KAl 01 aKTIVOYpa®ieg TToU yivovTal yia
OlayvwaoTIKOUg okoTroUs. OAa autd KabBioToUv avayKkaia Tn TTEPAITEPW £PEUVA Kal JEAETN YIQ TIG
BioAoyikég eIOPATEIG TWV NAEKTPOUAYVNTIKWY OKTIVOBOAIWY. ZTOV TOMEA TNG PUOIKOBEPATTEIOG
N Xprion TG akTIVOBOAIAG yia BepaTTEUTIKOUG OKOTTOUG gival dedopévn. O cuokeuég dlaBeppiag,
uTTEPBEPUIag, uTTEPAXOU, UTTEPUBPNG Kal UTTEPILAONG AKTIVOBOAIQS Kal N CUOKEUR
HayvnToBepaTTeiag €ival ol KUPIEG CUOKEUEG TTOU EKTTEUTTOUV NAEKTPOPAYVNTIK) aKTIVOBOAIQ.
Ooov agopd TIg CUCKEUEG BIaBepiag TTapd T BEPATTEUTIKA TOUG OTTOTEAEOUATA, Eival avayKaio
va yiveTal AoyIKr Kal UTTEUBuvn Xprion TNG CUOKEUNG Kal va TNPOUVTAI T aTTapaitnTa HETPA
TPOCTACIAG yIa TNV uyeia TO00 Tou aoBevr, OCO KAl TOU QUCIKOBEPATTEUTH).



NEPIAHWYH

2KOTTOG TNG TTapoUoag TITUXIAKNG Epyaciag gival va HEAETAOOUE TIG BIOAOYIKEG ETTIOPATEIG TNG
NAEKTPOPAYVNTIKAG aKTIVOBOAIaG oTov AvBpwWTTO KAl KAT €TTEKTACN VA ETTIONUAVOUUE TOUG
TPOTTOUG TTPOCTACIAG yIa TNV uyeia pag. O avayvwoTng Ba gival o€ BEon va KATavoAoel Th
AgIToupyia Twv dIAPOPETIKWY £10WV diabepuiag 6TTwg dlabepuiag BpaxEwv KUPATWY Kal
MIKPOKUMATWY , TOV TPOTTO XPrOoNG TOUG, KaBWG Kal Ta BEPATTEUTIKA TOUG ATTOTEAEGUATA.

2TO TTPWTO KEPAAQIO yiveTal ava@opd oTnv IOTOPIKA avadpoun Kal TTEpIypa@ovTal BACIKEG
EVVOIEG TWV NAEKTPOUAYVNTIKWY TTESIWV

270 OeUTEPO KEPAAQIO ava@épovTal ol EMOPATEIS TNG NAEKTPOUAYVNTIKAG akTIvoBoAiag Tov
avOpWTTIVO OpyavIoPO KABwWG Kal oTIG IBIGTATEG TNG I0VTICOUCAG Kal KN 10VTiICOUoag akTIVOBOAIaG.

2T0 TPITO KEQPAAQIO TTAPOUGCIAZOVTal Ol CUCKEUEG TWYV BIaBEPUILY Bpaxéwv KUPATWY,
MIKPOKUMATWY Kal UTTEPBEPUIAG TTWGS XPNOIKMOTTOIOUVTAI KAl JE TTOIOUG TPATTOUG AEITOUPYOUV.
Fivetal ava@opd oTIg EmMOPATEIG TWV CUCKEUWY KOl TTAPATIOEVTAI OI apXEG AEITOUPYiag TOUG
KaBwg Kai Ta OpIa €KBEONG Kal Ol KAVOVEG QOQPAAEIQG.

To TETapTo KEQAAQIO KAAUTITEI TNV €PEUVNTIKA MOG MEAETN yia TNV ac@aAn xprion Twv dlabepuiwv
1600 yIa TOV a0B8evr], 600 Kal yIa TOV QUOIKOBEPATTEUTA KOBWG KAl yIa BEUATA TEXVIKAG
UTTOOTAPIENG KAl CUVTHPNONG TWV INXavNUATwY autwyv. AvaAlovTal Ta atmoTeAEOUATA Kal Ta
oupTTEpAopaTa TNG Epeuvag pag  KAgivovtag oTo TEAEUTAIO KEQAAQIO ouvowilovTal TA TEAIKA
oupTTEPAOUATA TNG TTAPOUCAG TITUXIOKNG Epyaciag.
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EIZArQrH

MeydAo Pépog Tou auyxpovou KOO uou BaagileTal oTnv Bewpia TwV KUPMATWY TOu NAEKTPOVIoOU Kal
TOUg TTOAAOUG TUTTOUG NAEKTPOPAYVNTIKAG akTIVOBoAiag. O1 avakaAlyelg Tou 200U aiwva, Kal N
yvwon Twv IBI0TATWY TG NAEKTPOUAYVNTIKAGS akTIVOBOAIag €xouv Tn duvaroTnTa va dleupUvouv
TOUG 0pICOoVTEG TNG XPNONG TWV TEXVNTWY TTNYWV akTIVOBOAIag o€ TTOANOUG TOMEIG TNG EMOTANNG
Kal IDIaIiTEPA OTOV TOUEA TNG 1ATPIKAG. EISIKOTEPQ, N XPON TV HAyVNTIKWY Kal
NAEKTPOPAYVNTIKWY TTEIWV OTOV TOUEQ TNG QPUOIKOBEpaTTEiaG Bewpeital wg £vag
ATTOTEAEOPATIKOG HEBODOG BepaTreiag dIaPdpwV aoOeVEIWY TOU JUOOKEAETIKOU CUOTANATOG.

H avaTTtuén Tng £peuvag OXETIKA WE TIG ETTITITWOEIS TWV NAEKTPOUAYVNTIKWY TTEDiWV TTOU
&ekivnoe otnv apxr Tou 190U aiwva atrdé Tov KalnynTr avatouiag Tou MNavemoTnuiou Yale
Harold Saxton Burr . [Nap '6Aa autd, o BeTIKOG AvTIKTUTTIOG TNG EVEPYEIAKNG IOTPIKAG ATAV YVWwOTdA
OKOMN KAl GTOUG apxaioug xpodvoug, 6Tav ol GvBpwTTol xpnoiJoTroiolcav TNV EVEPYEIQ TTOU
TTapAyeTal atrd Ta NAEKTPIKA XEAIQ ) OTATIKO NAEKTPIOUO TOU KEXPIUTIAPIOU OTAV TO TPIBOUE Yia
TN BepaTreia dia@épwv TTABCEWY. ZAPEPA, N AvATITUEN TNG ETTICTANNG JAG ETTITPETTEI VA
KaBopiooupe TOOO BETIKEG GO0 KAl ApVNTIKES ETTITITWOEIG TNG OTA SIAPOoPaA €idn TNG AKTIVOBOAIAG
oTov avBpwTTIvo opyaviouo. H akTivoBoAia TTapdAn Tnv otroudaia cUPBOAr TNG TTPETTEI PE TNV
XPNon TNG Kai wg aoBEVEIG KAl WG XEIPIOTEG va akoAouBouue Kavoveg aoPaAeiag.

ZUVETTWG, N QUOIKoBepaTTEia WG €TTIOTANN &€ UTTOPEI va atroTeAei e€aipeon, Kabwg n xprion NG
aKTIVOBOAIag yia BepaTTeuTIKOUG OKOTTOUG Eival EUPEWG ATTOOEKTH) KAl OedopEvn aTrd OAOUG TOug
ETMOTAPOVIKOUG Qopeig. EKTTOPTTA nAekTpouayvnTiKAG aKTIVOBOAIag ouvavTdral wg €TTi ToV
TTAEIOTOV OTIG OUOKEUEG BlaBepuiag, payvntoBepaTreiag, utTrTEpAXou, UTTEPUBPNG KAl UTTEPILDOUG
akTIVOBoAiag. O cuokeuég dlaBeppiag TTapd Ta BEPATTEUTIKG TOUG ATTOTEAEOUATA, €ival avayKaio
va pnv yiveral karéxpnon TNG CUOKEURG KaBwG Kal va TNEoUVTal Ta aTTapaitnTa JETPO
TTPOCTACIAg TOCO YIa TNV UyEia Tou aoBevr) 600 Kal yIa TNV UYEIQ TOU QUOIKOBEPATTEUTH.



KEDAAAIO 1: HAEKTPOMAINHTIKH AKTINOBOAIA

Ta H/M kuupata (akTivoBoAia) eival oTnv ougia TAAAVTWOEIG NAEKTPIKWY KAl JAYVNTIKWY TTEDIWV
TTou d1adidovTal gav KUPATa PE TNV TaxUTnTa Tou QwToG.

Electromagnetic Wave
B tagnetic field

?u. Electric field

\\*

Eik.1.1 HAekTtpOpaYVNTIKO KUpQL

H nAektpopayvnTikr akTIvVOBoAia xwpiletal o€ dIAQOPETIKA €idn avaAoya PE TO PAKOG KUPATOG.
‘OAa autd Ta €idn atroteAoUv To NAEKTPOPAYVNTIKO QATUQ.

Padwo AM Lootnpa Kwntrig TnAeguviag
|FM Pabio & Tnksdpacml
|
Moxpad pikn KUpatog Padwokupata :::?:; vr:)txpll:vaci« ’Yn::mzl_x Ec:x':s ' Axtiveg X Kat dpa
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7.6x10" HAextpopoyvnuxé ®dopa Luxvotrtwy 4.0 x 107"

Mrixog kdpateg (mm)

Eik.1.2 To nAeKkTtpopayvnTiko pdacpua

H nAekTpopayvnTikr] akTIVOBOAIa xwpileTal g€ dUO PEYAAES KATNYOPIEG.

Tig 10viCouoeg Kai TIG un 10viCouoEg .



1.1 H ioviouoa akTivoBoAia

H 1oviouoa nAekTpopayvnTiK akTivoBoAia gival auTh Trou £xe1 ouXvoTnTa YnAoTepn atrd
TO 0paTO PWG. Eival pIKpOTEPOU PAKOUG KUPATOG KAl HETAPEPEI TTOAU YNAR evEpyEla.

H 1oviCouca akTivoBoAia TrepiAapBavel TIg utTePIWOEIG NAIOKES QKTIVEG, TNV KOOWIKN aKTIVOBOAIQ,
TIG akTiveg X kal yauua (padievépyela). H aktivoBoAia autr civar emikivouvn 8I10TI PTTopEi va
TTPoKAaAéoel IovIoPS. O 10VIOPOG gival N aTTOCTTIACNNAEKTPOVIWY aTTd Ta GTold.

To @aivépevo auTto civar emmikivduvo 810TI dlaoTrd Toug deopoug Tou DNA kai givar aitia BAafwv
TTOU TTPOKOAOUV KAPKiVO Kal AAAEG a0 BEVEIEG.

Otav n peTapepOevn evEpyEIA €ival HEYAAN, TOTE OTTAJOUV Ol SECHOI METASU TWV HOpPiwWV.
To yeyovdg autd cival 1ID1aitepa €TTIKiVOUVO. MpokaAouvTal aAAOIWOEIS TOU YEVETIKOU KWOIKA TOU
DNA. To atrotéAeopa gival n TTPOKANON KapKivou Kal GAAWV 0oBapwv aoBeveIwV.

Eutuxwg dev cival OAa Ta €idn HAekTpopayvnTIKWy TTEQIWV TTOU UTTOPOUV VO TTPOKOAECOUV
aAolwoelg oto DNA. Mévo autd 1ou yapaktnpi¢ovral atmd wnAr ouxvotnta, MIKPO HAKOG
KUHATOG Kal WNAR evépyela utropolv va TTpokaAéoouv BAGRec oto DNA.

H akTivooAia mrou £xe1 auth T duvaréTnTa ovopdderal Ioviouca akTivofoAia.

AVTIOETWG, NAekTpOouayvNTIKA akTIVOBoAia oTnv otroia uTToRBAAAOUACTE GUVABWG Kal KaBnuepIva
gival n Pn lovriCouca OokTIVOBOAI kol dev  €xel TETolEg dUvVATOTNTEG Kal  KIVOUVOUG.
YTapxel JOvo pia €€aipeon oTnv KaBnuepivr) akTivoBoAia trou dexopaoTe. Mpdkemal yia tnv
loviCouoa akTivoBoAia TTou TTpokaAgiTal atrd TIG uTTEPILOEIG akTiveg Tou AAIou. H €kBeon oTo
NAIOKO QWG Kal KOTA OUVETTEIO OTIG UTTEPIWOEIG OKTIVEG, €ival QITIO KOPKiVOU Tou OEPPATOG
(MEAQVWUATOG, AKAVOOKUTTAPIKOU KAl BOCEOKUTTAPIKOU KAPKIVWHATOG) Kal AAAWV aAAoIlCEwWY
Kal pUTIOWV.

Ta did@opa €idn nAekTpouayvnTIKAG OKTIVOBOAIOG Kal Ta TTedia TTOU TTPOKUTITOUV, €XOUV
O1aQOPETIKES TIOPATEIC OTOV AVOPWTTIVO OPYAVIOHO.?

Ol un 1ovTifouoeg gival Ol NAEKTPOPAYVNTIKEG AKTIVOBOAIEG TTOU €ival AViKAVES va TTPOKAAECOUV
BioAoyIkéG emdPACEIS AOYW 10VTIOHOU. ZTIG AKTIVOBOAIEG AUTEG AVAKOUV TA OTATIKA NAEKTPIKA KAl
MayvnTIKa TTedia OTTWG €ival auTd TTou dnuIoupyouvTal OTO QUOIKO TTEPIBAAAOY, Ta xaunAdouxva
NAEKTPIKA Kal payvnTikG Tredia 1Tou dnuioupyouvtal oTo TTEPIBAAAOV SIOTALEWY NAEKTPIKNG
EVEPYEIOG, TA PASIOKUUATA KAl T MIKPOKUPATA TTOU EKTTEUTTOVTAI ATTO KEPAIEG ETTIKOIVWVIWY (TT.X.
otaBpoulg Baong KivnTAG TNAEQwviag), Kepaieg padlo@wviag kal TnAedpacnsg, CuoTNUATWY
pavtdp K.A.TT., KaBWG Kal n utrepIwdng, N opatr kal n utrépuBpn akTivoBoAia. Or BioAoyikEg
eEMOPACEIS OAWV QUTWV Egival BIAPOPETIKEG ATTO AUTEG TNG 10vTiCouoag aKTIVOBOAIag aAAd Kai
MeTagU Toug. ‘ETol, Ta xaunAdouxva nAekTpiK& Kal pgayvnTika 1edia emdpolv OTO avOpwITIvo
owpa eTTAYoVTAG TTEDIA KAl PEUPATA OTO E0WTEPIKO TOU, EVW T PABIOKUPATA KAl TA JIKPOKUUATO
Bepuaivovtag Ta KUTTAPA Kal Toug I0ToUG.

O1 BIoAoYIKEG ETMIBPACEIG TTOU Eival YVWOTEG YIA TIG U 10VTICOUOEG OKTIVOBOAIEG Eival QUTEG TTOU
TTPOKUTITOUV KATA TNV OIGPKEIO i} O€ OUVTOUO XPOVIKO dIGOTNHA WETA TO TTEPAG TNG ékBeong. Ol
EMOPACEIS AUTEG Eival VTETEPUIVIOTIKEG Kal UTTAPXOUV KATW@AIQ, TTou OTav uTtepPaivovTail
TTPOKUTITOUV 01 PIoAoyikéG emdpdoelg. Aaufdvoviag umoyn TIG 1I01IAITEPOTNTEG TOU KAOE
avBpwWTTOU Kal OTI 0 XAPOKTNPIOUOG «YEVIKOG TTANBUCUAOG» apopd Kal AToua OTTwG JIKPA TTaidid,
000¢eveig, NAIKIWPEVOUG K.A.TT.,, TTOU MTTOPEI va €xouv aufnuéveg euaiobnaoieg, TTPOKUTITOUV
«Baoikoi TrepIOpICUOI» TTOU N TAPNONR Toug €€ao@aAilel kal Tnv amoucia Twv BAaBepwv
emdpdoewyv oTnv uyeia. O1 Bagikoi TTEPIOPICUOI TTPOKUTITOUV ONAGdK atrd Ta KATWEPAIQ TwvV
BIoOAOYIKWYV ETTIOPACEWY HEOW HEYAAWY OUVTEAEOTWV aO@aAgiag (f MeEiwong) T.X. yia Ta
nAekTpopayvnTika Tedia 0- 300GHz Tng T1a¢ng Tou 50.



MoAAEG @OpPEG OTIG PN 10VTICOUOEG OKTIVOPBOAIEG Ol BOCIKOI TTEPIOPICHOI dEV aPopouv Aueca
METPOIYa HeyEONn aTo TrEPIBAANOV, aAAd HeyEDN OTO €0WTEPIKO TOU CWHATOG TWV AVOPWTTWY
TTou gival SUokoAo va peTpnBolv. MNa Tov Adyo autd Kai Aappavovtag utrown TiIG SUCUEVECTEPES
OuVOnNKeg ouleutng TNG AKTIVOBOAIOG PE TOV AVvBPWTTO, TTPOKUTITOUV «ETTITTEDA AVOPOPAG» TTOU
gival eUKOAQ PETPAOIPES TTAPAMNETPOI TNG aKTIVOBOAIag Kal n THpNnor Toug £€aac@aAilel Kal TV
TAPNON Tou BOCIKOU TTEPIOPICHOU KOl KATA CUVETTEIO TNV aTToudia Twv BAaBepwyv emMOpATewyY
oTnVv uyegia. H mpnon Twv emmmédwy ava@opdg €I0ayel oTnv TTPdgn €vav okOPa CUVTEAEOTH
a0 @aAEiag.

1.2 H pn 1ovi¢ouoa akTivooAia

H evépyeia TTou JETaPEPOUV TA KRAVTA TwV NAEKTPOUAYVNTIKWY TTESIWV JEYAAOU PAKOUG KUPATOG
Kal  XaunAng  ouxvotntag, dev  €ival  OPKETA  yid v TTPOKOAECEl  IOVIOMO.

O1 mnyég Twv HMI 1ToU éX&l KATAOKEUAOEI O AVBPWITOG, OTA OTroia UTTORBAAAGUOCTE
KaBnuepiva (padloKUPaTA, HIKPOKUHATA, NAEKTPIOMOG), gival HEYAAOU MAKOUG KUUATOG Kal
XOMNAAG ouxvoTnTag. Aev pmmopoUv va TTPOKOAECOUV 10VIOUO BIOTI N &vépyeEld TTOU
HETAPéPOUV T KBAVTA TOUG gival MIKPR. Agv HTTOPOUV VA OTTAOOUV XNHIKOUG SEGHOUG OTd
HOpIa TWV KUTTAPWV.

Ta HMI1 tTou TTapdyovTal atrd Ta KOAWDIO NAEKTPIKOU PEUUATOC KAl TIG NAEKTPIKEG CUOKEUEG OTO
oTriTI, €ival eEAIPETIKA XaunAng ouxvotntag mmou @ravouv péxpl 300 Hz. O1 padioouxvoTnTteg
Bpiokovtal yetagu 10 MHz kai 300 GHz.

H kupiétepn emidpacn Twv padioKUPdTwyV (KIVvNTa TnAéQPwva, KEpaieg oTabuwyv Baong,
PASIOPWVIKEG KOl TNAEOTITIKEG EKTTOHUTTEG, HIKPOKUMOTA) OTOV aQVOPWITIVO OpYyaVvIoUO gival
n avgnon Tng BgppdrTnTag oToug 1I0TOUG. Mo va cupBei autd BéRaia, XpelddeTal Pia TTOAU
IoXuUpOTEPN €KBEON aTTO QUTA TTOU CUVHBWG CUPBaivEl OTO KABNUEPIVO Pag TTeEpIBAAAOV.

2TIC PadIOCUXVOTNTEG, ETTEIDN TA WAYVNTIKA KAl NAEKTPIKA TTedia oxeTiCovral TTOAU OTevd, n
Movada pETpNon TOuG gival n TTUKVOTNTA 10KU0G (W/m2).

Ta pikpokUpata peTa@épouv WYnAég evépyeleg. Otav diatrepvolv KATI TTOU TTEPIEXEI VEPD,
TTPOKaAOUV OOVNOEIG TwV HOpiwvV TOUu vePOU Kal €101 TTapdyouv Bepudtnta. Eivar autr n
BeppavTikn 1816TATA TWV PIKPOKUWATWY TTOU XPNCIUOTTOIEITAI OTOUG (POUPVOUG HIKPOKUUATWY YIa
TO C£OTANA ) TO YHOIKO TWV QAYNTWV.

2uvoTtTIka BAétmroupe 61t Ta HMIM mrepidauBdvouv Tnv 1oviouoa akTivoBoAia (padievépyeia,
okTiveg X Kkal yaupa, utrepiwdng akTivoBoAia) tmou eival emikivduvn OIOTI PETAPEPEI WNAEG
eVEPYEIEG Kal TN UNn 1ovifouoa akTIVOBOAia (padioouxvoTnTeg, KivnTa TNAEQWVA, KEPAieg OTABUWY
Baong, ekTTouTTéG PAdIOPWVOU Kal TNHAEOPAONG, OIKIAKEG NAEKTPIKEG CUOKEUEG KAl NAEKTPOPOPQ
KaAwdIa) TTou egaiTiag TNG XapNnAnG evépyeiag dev gival ETTIKIVOUVN yia TV UyEia Yag.

Mapd 1O yeyovog OTI 01 €peuveg PEXPI Onpepa Oev €xouv Octiel | TEKUNPIWOEN ETTIKIVOUVEG
emOPACEIG TNG UN Iovifouoag akTIVOBOAIOG 0TV UYEia PJag, EvToUToIG AOYw TTIBAVWYV KEVWV OTIG
YVWOEIG Jag, gival TTPOTINOTEPO va AapBdvovTal TTPOQUAAEEIS KAl VO eQappolovTal oI CUCTACEIG
yia Ta TEpIBaAAoVTIKA oTévTapT TTou divovTal atmod diebveig opyaviououg.?



1.3 A6 TnV I0TOPIO TNG PUOIKAG

To €106 1895 cival pia Kpioiun KauTrr oTnv 1I0Topia TG QUaIKAG: MpwTog o Réntgen avakdAuywe
TIG akKTiveg-X, KAl O0Tn ocuvéxela o Becquerel pe Tnv avakGAuywn TG padievepyolU aKTIVOBOAIOG.
Katémv éyive n avakdAuwn Tou nAeKTpoviou - éva atrd Ta BepueAitndn OTOIXEIO TOU ATOUOU.

MoAAoi epeuvnTég OTTWG TO Ceuyog Kioupi (NoOutreA duoikig 1903), epydoTtnkav TaAvw oOTn
padievépyela Kal avak@Auwav 1o oToixeio pddio. Apyotepa 1o (euyog (NoutreA Xnueiag 1935)
Joliot-Curies avakdAuwyav OTI Ta KAVOVIKG ATOPda PTTOPOoUV va Yivouv padievepyd atro £EWTEPIKEG
EMOPATEIG.

H Utmapgn piag véag padievepyou akTivoBoAiag, dnA. TG KOOUIKAG aKTIVOBOAIQG, £yIve TTPOQAVAG
Katd Tn didpkeia TNG avalntnong Twv TNywv padievepyoU akTivoBoAiag. AuTr n akTivoBoAia
ep@aviceTal Katd Tn SIAPKEIQ JETAOTOIXEIWONG MEPIKWY acTaBwyv TTuprivwy. H AéEn padievepyela
TTHPE TO OVOUA TNG ATTO TO OTOIXEIO PABIO TTOU EKTTEUTTEI KAI AUTO padlevépyelda.

2 TTePITTTWOoN €KpNEng OTOV TTUPHVA TOU ATOMOU, Ta PEPN TOU OTOUOU eKTIVAoOOVTAl TTPOG OAEG
TIG KaTEUBUVOEIG. O1 TTPOKUTITOUCEG OKTIVEG TTEPIEXOUV TIG TTEPIOCOTEPEG POPESG dUO TUAMOTA.
‘Eva Bapl BeTIKO KOPPATI (BuyaTtpikdg TTUprvag) Kai va eAa@pu TuAda. Otav dpwe TTeEPIoOEUEl N
evépyela e€AeuBepwVETAl, €KTOG aTTd QUTOUG TOug OUO TUTTOUG OKTiVWY, KAl HIa 10XUpPA
akTIVOBOAia, n akTivoBoAia-y. O1 akTiveg-y €ival Tng idlag @uong Pe TIG akTiveg-X aAAG TTIo
OPACTIKEG.

H trapoucia Twv padievepywv akTIVOBOAILV PTTOPEI va avixveuBei atrd To yeyovog OTI QuTEG Ol
EKTTEUTTOMEVEG OKTIVEG BIAOTTOUV T POPIa TOU aEpa o€ BETIKA Kal apvnTIKA THAPATA KAl KAVOUV
Tov TrepIBGANOVTO aépa NAekTpIK& aywyiyo, dnA. Tov 1ovifouv. ‘Eva 6pyavo T.X. QOPTICUEVO
NAEKTPOOKOTTIO, ETTOUEVWG Ba XAOEI TO NAEKTPIKO QOoPTio Tou OTav TTEPIBAAAETaI aTTd AUTOV TOV
loviopévo aépa. MNa va tpooTareuBei amd pia TETola OKTIVOPBOAIG To Opyavo TIpETTEl va
mePIBANOEi atrd TTAGKES HOAUBSOU IKavoU TTAXOUG.

Emopévwg, PETA TNV avakGAuwn Twv padlEveEPYWY KOOMIKWY akKTivwy, dpxioe n avadnrnon
padIEvEPYWV OUCIWY TTavToU, aTov GA0IO TnG NG, oTig BAANACOEG, KAl TNV ATHOCEAIPA HE TO TTIO
a1TAG 6pyavo TTou UTTHPXE, TO NAEKTPOOKOTTIO. OTTOU KI av éwagav Bprikav TTavioUu padIEVEPYES
OKTiVEG. ZTa BaBid vepd Twv Aigvwy, Twv BoAacowv f kal ota YnAd Bouvd. Opwg n TmI0
EKTTANKTIKA avak&dAuyn Trou €yive fATav o1 ATav adUvaTto va ATTOUAKPUVBEI n eTmippor Twv
OKTiVWYV, aveEapTNTa aTTd TO TTOCO TTUKVA NATaV OI TTAAKES HOAUBSOU TTou TTEPIEBaAav TO dpyavo.
AuTé TaV AvEEAYNTO WG €AV OI OKTIVEG TTPOEPXOVTaV aTTo pia padievepyd ouaia yéoa otn N n
atrod TNV athoéo@aipa. Auto €ixe WG ATTOTEAECHUA OI EPEUVNTES VA UTTOBEGOUV OTI UTTAPXE! MIa GAAN
TNyR OKTIVOBOAIGG  dAyvwoTn O  MdOG, HE  OKTiveg HeEYAAng  O1eloduTikKAG  10XUOG.

Epeuviovtag yia autiv Tnv véa TTnyr akTivoBoAiag, éwagav va Bpouv av auth n akTivoBoAia
MEIWVETAI PE TO UWog TTavw amd TN I'n. Tétoia meipduoTa TTpayuaToTToiénkav ammé TToAAoUg
QUOIKOUG €peuUvNTEG, OKOUN KAl oTov TTUpYyo Tou AIpeA. Ta atroTeAéoNATA TWV TTEIPANATWY
€deicav KAatola Peiwaon TG akTivoBoAiag Ye To UWog, aAAG OxI OTO AVOUEVOUEVO TTOOOCTO AV N
akTIVOBoAia TTpogpxdTav ammd T . O1 épeuveg TOTE TTPOXWPENOAV KAl O PJEYOAUTEPA UYn HWE TN
BonBeia utraloviwv. Otav Bpébnkav ot éva Uwog 4.500 pétpwv dIATMOTWONKE O PEPIKES
TEPITITWOEIG MIA UIKPR MEIWON PE TO UYWOG, OAAA 0 AAAEG TTEPITITWOEIG, O IOVIOPOG TTOPEUEIVE
oXeO0V apETABANTOG.

AuTEG 01 peTpRoEIg £Deixvay OTI N TTavTayxoU TTapoUca akTivoBoAia dev ptmopouce va atrodoBei
oTnVv akTivoBoAia padievepywyv ouciwv TTAvw OTO YNAIVO QA0IO.
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THE ELECTROMAGNETIC SPECTRUM
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Ek.1.3 Alaxwplopog Lovtilouoag Kal pn aktvoBoAilag o oxéon HE TO UAKOG KUMOTOG Kal

TNV ocuxvotnTa

Ag doupe Twpa TIG KATNYOPIEG OTO @ACUA KABWG Kal TIG ETITITWOEIG TTOU PTTOPEI va €xEl KABE
ouxvoTnTa oToV AvBpwTTO.

AKTIVEQ Yy : €XOuv TNV PEYOAUTEPN CUXVOTNTA KAl TA MIKPOTEPA UNKN KUPOTOG EKTTEUTIOVTAI ATTO
padievepyd UAIKA Kal BpiokovTal Kal 0T SIGOTNUA (KOOMIKA akTivOBoAia). O1 akTiveg auTtég £xouv
MIa eKTTANKTIKA SloTpnTIKA IKAVOTATA . MTTopoUv va diatnprioouv JIa ETTIQAVEIR TOIMEVTOU WE
maxog 3 pétpal Ta uAkn KUPATOg authng TNG akTivoBoAiag ekteivovtal atmmd 0.01 £éwg 0.000001

vavoueTpa (nm).

AKTiVEG X : n ouxvoTnTd TOUG BPIioKETOI OE TINEG METAEU TWV OKTIVWV Y KAl TWV UTTEPILOWV
akTivwyv. ‘Exouv Tétoia diaTpnTiK IKAVOTNTA WOTE VA PTTOPOUV VA JIATTEPVOUV £UKOAO OPKETA
UAIKA Kal va KaTaoTPEPOUV 10TOUG BEPUATOG  TTOAWY opyaviopwy. AuTO €xel 00nNyAOEl TOug
ETTIOTHHOVEG OTO VA XPNOIYOTTIOIOUV TIG QKTIVES X (ME APKETA PEIOW OPWG) WOTE va TTaPATAPOUV
TO AQVOPWTTIVO OWHA (aKTIVOYypa®ieg). Ta pAKN KUPATOG TWV OKTIVWYV X €XOUV PEYAAn €kTaon .
ExteivovTal atmd déka péxpl 0.0001 vavoueTtpa.

Y1repiwdng aktivoBoAia : ‘Exouv ouxvotnteg Aiyo TTapamdvw atmd autég Tou opaTtolu QuwTog.
QoT1600 n €viaon Toug gival TETOIA TTOU UTTOPEI VO KATOOTPEWEI TOUG I0TOUG Kal Ta KUTTapa. O
ANIOG gival pia TTNyr NAEKTpopayvNnTIKAG akTIVOBOAIOG Kal PIKPEG OOTEIG aUTHG TNG OKTIVOBOoAIag
BonBouv otnv Tapaywyn NG PBitapivng D kai TTpokaAolv To WaUPICHG TOU avBpwITIVOU
oéppatog. Puoikd peyoAlTepeg O60€IG TTPoKaAoUv cofapd eykauuarta. H nAekTpopayvnTiKn
OKTIVOBOAIQ XPNOIUOTIOIEITAI EUPEWG OTOV ETTIOCTANOVIKO XWPO o€ dId@opa TTEIpAuaTa, KaBwg Kal
a1 TOUG ACTPOVOPOUG Yia ThV TTapaTtipnon Tou nAlokou cucoTAUATOG, Tou yaAaia pag Kai
GAAWV TTEPIOXWV TOU CUMPTTAVTOG. TO PAKOG KUPATOG TNG UTTEPIWOOUG OKTIVOBOAIAG ekTeiveTal
atro 50 péxpl 350 kal 400 vavopeTpa.

Opatrd @wg : Ta xpwpata e€vog oupdviou TOEou, OnAadR n akTivoBoAia TTou pTTOPEi va
evrotmoBei atmmd 1o avlpwTivo PaT (atd 400 €wg 700 nm) dev eival TTapd €va TTOAU PIKPO PEPOG
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TOU nAekTpopayvnTikoUu @dopatog. Epeic av kal dev 10 avtiAaupavopacTte, BPIOKOPAOTE UTTO
ouvexn BopPBapdiocud nAekTpopayvnTIKAG akTIVOBOoAIag, n oTToia exTeiveTal o€ TTOAU dIAPOPETIKA

MAKN KOPOTOG.

YmrépuBpn akTivoBoAia : EkTeiveTal ATTO €KEN TTOU OTAPATAEl N OpPATH AKTIVOBOAia, dnAadn
mepitrou atréd 1a 700 vavoueTpa PéEXPI TTEPITTOU TO éva XIANIooTS. AuToU Tou TUTTOU N akTIVOBOAia
£xel va KAvel e TNV BepudTnTa. MNa Tapddelyua, T0 avOpWITIVO CWHA EKTTEUTTEI BepuOTNTA OXI
010 0paTd WG, AAAG O¢€ TTEPIOXEG TNG UTTEPUBPNG akTIivoBoAiag . OAa Ta cwpata Aiyo £wg TTOAU
EKTTEUTTIOUV BepudTnNTa OE QUTA Ta PAKN KUPOTOG avaloya pe Tnv Beppokpacia Toug . Or 1o
KOIVEG XPAOEIG TNG UTTEPUBPNG OKTIVOBOAIOG €xouv va KAVOUV HE TNV VUXTEPIVI] Opaon,
QVIXVEUTEG O DOPUPOPOUG Kal agpoTTAdva, KABwG Kal TNV aoTpovouia (eTTiveia Kal dIQOTNUIKA
TNAECKOTTIQ).

Mikpokupara : ‘Exouv pnkog kKUpaTog TTou ekTeiveTal ammod éva xIAoaTo péxpl 30 ekatootd. O
AvOpWITTOG EKPETAAAEUTNKE QUTHV TNV OKTIVOBOAIQ OTNV KATAOKEUN QOUPVWYV HIKPOKUNATWY, Ol
oTTOi0I YTTOPOUV va Bepuaivouv gaynTtd, KaBwg N akTivoBoAia atroppo@dral atmod TIG TPOPES KAl
TIG Beppaivel. Ta pIKpoKUPATa €ival Eva PHEPOG MIOG WEYAAUTEPNG KATNyOpPIag aKTIVOBOAIag, Ta
padlokupara.

Padiokupara : Exmréummovral amd v 'n, Ta KTAPIA, Ta autokivnTa KiI AAAa peyaAa o€ ueyebog
avTikeigeva. Mavw ota padiokuparta £xel BaocioBei n Asitoupyia Twv PAvVTAP Kal €ival eUpEwWG
YVWOTA VIA TNV IKAVOTNTA TOUG VA PETAQPEPOUV PAdIOPWVIKA CHUATA Kal orjpata TnAedpaong. Ta
PAdIOKUMOTA €XOUV UAKOG KUMOTOG TTOU EKTEIVETAI O€ PIA  QPKETA MEYAAN TTEPIOXN, ATTO €va
EKATOOTO €WG OEKADEG KAl EKATOVTADEG HETPA.

1.4 H @uoikn Kal TEXVNTHA €KOEon Tou TTANBUOOU o€ 10VTiI(OUOEG
OKTIVOPBOAigg

Kdatw atrd Tov 6po QuOIKN €kBeon o€ 10vTiICouoeg akTIVOBOAIEG ouvriBwg evvoeital n €kBeon o€
OaKTIVOBOAieg aTTd TIG QUOIKEG TTNYES aKTIVOBOAIag, dnAadn :

e Ta Aeybueva TpwToyevr) padioiocdToTra, TTou dnuioupyndnkav yadi ye Ta otabepd
I06TOTTA KATA TN dIAPKEIQ TOU OXNUATIOPOU TNG YNIVAG UANG HEOQ ATTO QUOIKEG
OlEPYOTiEG.

e Tig TTNYEG TNG AeyOUEVNG KOOMIKAG OKTIVOBOAIAG, TTOU TTPOKUTITOUV 0AV ATTOTEAECHO
QUOIKWYV dIEPYACIWV OTOV AAIO KAl € PEXPI TWPA JOVOCHUAVTA EVTOTTIOUEVEG TTEPIOXEG
TOU YOAQKTIKOU XWpPOU.

e Ta Aeydueva koopoyevr padioicdToTTa, TTOU SNPIOUPYOUVTAIl 0AV CUVETTEIA TWV
avTIOpdoewv TNG UWNAAG eVEPYEIAG TNG KOOMIKAG aKTIVOBOAIag pe dtopa TnNG YAIVNG
ATHOCPAIPAG.

H 1exvnTr €kBeon o€ 10vTiCOUOEG AKTIVOBOAIEG TTPOEPXETAI ATTO TEXVNTEG TTNYEG OKTIVOBOAIAG,
onAadn:

o Emeaveiakég A uttdyeleg SOKIYEG BIaPOPWY TUTTWV TTUPNVIKWY OTTAWY KaBWG Kal
EKPALEIC VI TEXVIKEG EQAPMOYEG.

e A6 TNV TTapaywyn padiEvEPYEIAG Kal TEXVNTWY padloicoTOTTWY O€ TTUPNVIKOUG
QvTIOPACTHPEG.

e Amé Tn XpAon padloicoToTTwyY | AAAWY TTNYWV I0VTICOUCGWY AKTIVOBOAIWY (ETTITAXUVTEG,
YEVVATPIEG aKTiVWY Roentgen KATT.) otnv épeuva, oTnv 1I0TPIKA, 0T Blognxavia Kai aTnv
QYPOTIKI] TTApAYwWYH.
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To oUvoAo TwV £URIWYV OpYAVICHWY GTOV TTAQVATN JAG KA QUOIKA 0 avBpwTTIivog TTANBUC UGG Cel,
avaTTuooeTal Kal TTOAAATTAGCIAZeTal HECO O€ £€va oUVOETO QUOIKO Kal TeExvNTO TTEPIBAAAOV
10VIOUCWV AKTIVOBOAIWY TOU OTTOIOU O aKpPIPRRG TTPOCdIOPICHOG Eival CAIPETIKA TTEPITTAOKOG.

Quoiki EkBeon ot lovtiouoeg AkTIvoBoAieg | Tagn MeyéBoug oe mSv avd £Tog

Koouiki AkTivooAia Koouiki AKTivooAia 30
Mnivn AkTivoBoAia 50
Evowpatwpéva Puoikd Padievepyd YAIKA 30

®uoiki EkBeon oe lovrifouoeg AkTIvoBoAieg (Tagn MeyéBoug o mSv avd €rog

Mupnv. EykataoTdoeig (TrAnV aTuXnUATwy) 1
Biopnxavikég Eqpapuoyég 2
EtrayyeApariki EkBgon 1
AKTIVOSIaYVWOTIKA 50
Aokipég NMupnvikwv OTTAWY 1

H &6on 1Tou &€xeTal 0 JEOOG KATOIKOG TNG YNG £THCIA OTTO QUOIKEG KAI TEXVNTEG TTNYEG
PadIEVEPYEIOG EKTIMATAI O€ 2.5mSv.

To 87% autrig TNG OONG OPEIAETAI OTIG UOIKES TTNYEGS. TO MICO OXEDOV (47%) opeileTal OTO
padovio (22).

1.5 MEAETH AIAAOZHZ H/M AKTINOBOAIAZ ZTON ANOPQIINO
OPIANIZMO

ApxIkG Ba TTPETTEl va ava@EéPOuPE OTI TO avBPWTTIVO CWHA €ival €va NAEKTPOXNUIKO Opyavo
e€AIPETIKAG €uaioBNaiag, TTOU UTTO KAVOVIKEG OUVONKEG AEITOUpYEi aTTO TAAQVTWTIKEG NAEKTPIKES
d1adIKaoieg dloPOPWV €10WYV, TTOU XAPAKTNPICOVTAl ATTO CUYKEKPIUEVEG OUXVOTNTEG, KAl TUXAIVEI
KATTOIEG ATTO QUTEG VO CUUTTITITOUV JE QUTEG TTOU XpnoigoTrolouvTal atmd T1a Kivntd GSM. Z1n
OUVEXEID aVAAUOUUE €va KOPUATI avBpWwITIvou 1I0TOU Kal BAETTOUNE OTI POIAZEl PE €va NAEKTPIKO
KUKAWWQ.

1.5.1 HAekTpOMOYVNTIKEG IBIOTNTEG AVOPWITIVOU CWHATOG

H nAekTpIKr dIatTEPATOTNTA TOU QVOPWITTIVOU CWHOTOG Eival TTOAU YeyadAn, avaAoya Pe Tov I0TO
Kal TN ouxvotnTa Tou H/M KUPaTOG TToU TTPOCTIITITEl OTO CWHA, Kal €ival diyadikdg aplBuog
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O avBpwTTog dev gival payvnTikd UNIKG, otrote otny e€iowon H# = U Hy 10 U, = 1 OUVETTWG
n JayvnTikn d1IaePaTdTNTA TOU avBpwTToU Eival idla ye auTr) Tou Kevou.

Opwg yiari gival N NAEKTPIKA dIATTEPATOTNTA TOU CWHATOG HAG MIYODIKOG apIBUOG;

KdBe 1016¢ Tou OWHOTOS Pag aTroTeAEl éva pIKpd KUKAwua RC O6Twg @aivetal oto akdAouBo
oxXfHan XwpenTIKATATA TOU TTUKVWTH €ival

Hv[ £.0

Eik.1.4 MuKvwTAg

c=2A
d
Kal N avtiotaon €ivai
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oTTou O cival aywyiuotnTa (o S m), n omoia cival To AvTIOTPOPWS avaAoyo TNG €IBIKAG
avTioTaong p.

ATIO TNV TTApATTAvVW OXECN YIQ TNV NAEKTPIKY dIATTEQLATOTNTA, N XWPENTIKOTNTA YiVETAI

c_fA_jA
d o

1.5.2 Emdpdoeig akTivoBoAIWV OTOV AVOPpWITO

a) lovriouoca akTivof3oAia
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Ewk.1.5 Neploxn aktiwv UV, X katy

H 1oviouoa akTivoBoAia xapaktnpietal ammd TTOAU uynAég evépyeleg AOYW Twv UuWnAwv
OUXVOTHTWY autoU TOU PEPOUG TOU NAEKTpopayvnTIKOU @douatog. O1 evépyeleg auTtég SidovTal
aTtré Tov TUTTO Tou Planck,

E =hf

O1TWG QaiveTal Kal 0To TTapaTTdvw OXNKa, N 1ovifouoa akTIVOBoAia atroTeAsiTal aTTd TIG OKTIVES Y,
X Kal éva TuApa atréd Tig uttepiwdelg, ol UVC. O1 TeAeuTaieg gival TO JOVO PEPOG TWV UTTEPIWDWYV
TTou &¢ev diatrepvd 1o 6oV TNG YNIVNG aTuOoPaIpaG.

H akTivoBoAnon evog avBpwtrou atrd autd Ta €idn akTIVOBOAIOG PTTOPEI va €XEl WG CUVETTEIA
oTiypiaio Bdavato (uttepBoAIKA €kBeon o€ akTiveg y atmd TTupnVvikr BOuRa r atuxnua o€ TTupnviko
€PYOOTAOI0) | va AEITOUPYOEI CUCCWPEUTIKA. ZUCCWPEUTIKA €ival n KOTavaAwon OKTiVWV X
KOTA TIG 1aTPIKEG €EETAOEIG, AAAG KAl N atroppd®naon akTivwyv UVC atd Tov Ao (HEAavwPOTA).

H 1ovifouoa akTtivoBoAia ptropei va kataoTtpéwel To DNA, va aAAdgel Tn diamepatdtnTa TWwvV
KUTTAPIKWY PEPBPAVWY, va KATOoTPEWEN TO JESOUAI TOV OOTWYV, TO AVOCOTTOINTIKO GUCTNHA, TOUG
VEUPWVEG TOU EYKEPAAOU Kal VA TTPOKAAECEI VEUPOAOYIKA oUVOpOuaA.

H akTivoBoAia aut €xel oav KUPIO OTTOTEAECHO TOV IOVIOPO TwV HOpPiwv TOu vepou OTa

avBpwTriva KUTTapa Kai Tnv mrapdywyn eAevBepwv piliov OH ™. Q¢ yvwotwv ta avBpwmiva
KUTTapa atroteAouvTal Katd 75 — 80% atmd vepd. Zuvemmwg WIAGUPE yia palikh KaTaoTpo@r), agou
Ol €AeUBepeg piCeg emTiBevral oe Aimmidla, TTpwTEiveg Kal udpoyovavbpakes. EidikéTepQ,
emTaxoveral n dladikagia uttepouydvwaong Twy AITMSiwV Twv KUTTAPIKWY PEUBPavwy, oUTwG
WOTE VA TTAPAPEVOUV QVOIXTA TA TOIXWHATA TwV TEAEUTAIWY, AUEAVOVTAG TNV IOVTIKI) UETOPOPG
KAl TTPOKOAWVTAG KUTTOPIKO Bdvato. EmmTTAéov  eiopéouv OTOV KUTTAPIKG TTUprva  Kal
kataoTpépouv To DNA ¢ite dueoa (KUTTapikdg BAvaTog) €ite EUPETa, TTPOKAAWVTAG HETAYPAPIKA
kal TToAAaTTAacIacTIKG AGOn.

B) Mn — 1ovifouoa akTivoBoAia

O apxIkéG emITITWOEIG, OTNV uyEia atrd TIG akTivoBoAieg RF/MW eival o1 BepuikéG. OepUIKEG
ovoualdovtal ekeiveg oI €MOPACEIS TNG NAEKTPOUAYVNTIKAG OKTIVOBOAIOG TToU o@eilovtal o€
METPAOIUN aUgnon TNG BEPUOKPOCIiag TwYV IOTWYV TToU dEXOVTAI aKTIVOBOAIQ.
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Eik.1.6 lNepioxn low frequencies (LF).
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NAEKTPOdOTNON ) )
NXo¢ padlodapot

e Low frequency (LF)

Ta HM k0paTa autwyv Twv oUXVOTATWY €mdyouv duvaun Faraday ota avBpwiiva KUTTapa Kai
OnMIoUpyoUV PEUPATA OTO I0VIKO UBATIKO BIGAUNA TNG TTAAOUATIKAG TouG WeUBpdvng. Autd Ta
peUPATA OTAPATOUV OTTO TO 1I0XUPO BINAEKTPIKO @PAYUA TNG KUTTAPIKAG MEUPBPAVNG. MapdAa autd
TTPOKAAOUV aAAayég oTnv ETMIPAVEIa TOU KUTTAPOU (OTpwHa IOVTwy, dIATTEPATOTNTA KAvVAAIWV
IOVTWY, YAUKOTTpWTEIVEG, UTTOdOXEIG BIaAUPATWY). Katagépvel Aoimrév va Trepdoel JOvo TO
HayvnTIKO TTEdI0 TOU NAEKTpOUayvNTIKOU @douatog. ‘ETol evepyotrolouvtal Ta €viupa eviog Twv
KUTTAPWYV TTOU OUVOEOVTaI JE Ta yovidia KiI ETTEITO CUVOETOUV TTPWTEIVES. AUTh €ival N KAQOIKN
dladikaoia avarmapaywyng Twv KUTTapwv, OPwWG N akTIVOBOAI auTh Tnv €mMTaXUVEI, ME
atmmoTéAeopa va TrapdyovTal TTANPoQopieg o€ AoxeTo XPOVO Kal va eTTnpeddouv Tn AsiToupyia Tou
opyaviouou.

Eik.1.7 Radio frequencies.

AM
broadhiin‘g RE douvpvol , Sopudodpot
uLKpOK\&QCwV l
< | L,
| |
300 GHz
300 kHz
KLVNTa

TV, padiddwvo,

FM
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e High Frequency (HF)

AutoU Tou €idoug Ta HM kuuata {eoTaivouv Ta avBpwtiva kUTTapa. Eidikétepa, n e@apuoyn
NAeKTpoPayvNTIKOU TTEdiOU OTA KUTTAPA, DIAQOPETIKOU aTTO AUTO ALITOUPYIAG TWV KUTTApwY (~70
mV), TTou onpaivel eTaywyr IOVIwWY Kal TOAAVTWOEIG DITTOAIKWY HOPIWV TWV CUCTATIKWY TWV
KUTTApwV (0TTwg To vePO), aAA&lel n TTEPIOTPOPN TOUg, odNywvTag O€ auénon NG KIVNTIKAG
EVEPYEIOG TWV NAEKTPOVIWY TWV ATOUWYV, OTIOI0 0T CUVEXEIA JETATPETTETAI O€ BepUOTNTA. EIDIKG
yia Ta TTedia TNG TTEPIOXNS TWV UIKPOKUPATWY, AEyETAl OTI UTTOPOUV VA aAAAGEOUV TIG BIadIKATIEG
TOU KUTTAPIKOU KUKAOU Kail va 0dnNyrRoouV O€ KAPKIVOYEVVEDT.

H emmayouevn auth Bepudtnta, auédvel Tn BEPUOKPOCIa TWV KUTTAPWY, KAl KAT ETTEKTACT TOU
OWMATOG, KOI EVEPYOTIOIEI TOUG €VOOKPIVIKOUG BEPUOKUKAOQOPIKOUG PNXaviopuoug auuvag Tou
QvOPWTTIVOU OpyavIGHoU, OTTWG gival n eQidpwaon Kal 0 TTUPETOG.

Akoéua pia emtrAokn €ival n BeppomAnéia kai n utrepaipia. OepuoTAnia Tabaivoupe étav n
Bepuokpagia Tou cwuatdg pag uttepfei Toug 40°C kal PTTOPEl va KATOOTPEWEI EYKEPOAAIKA
KUTTapa. Opwg akéua kal Aiya dékata va avéBel n Bepuokpacia Tou CWHATOG Pag atmmo
QuoIoAoyIKr TIMA, dnNAadn Toug 36.4 — 36.7°C, Ba TTpokAnBei utrepaiyia, dnAadn ypnyopoTepn
KUKAOQOpIa TOU QiaTOG YIa TNV I00KATAVOMN TNG TTEpaITépw BepudTnTag oto cwpua. EEoU kai ol
o euTradeic oTn {€aTnN 1I0TOI TOU CWHATOG €ival Ta PATIA, N X0ANdOX0G KUGTN Kal 01 OpXEIS, agou
Oev dIaBEéTouv TTOANG ayyeia, oUTwG WOTE va QeUyel N BepPOTNTA TTIO YPHYOoPA Kal va Pnv
uTTEPBEPUaivovTal.

‘Exel mapatnpenBei  akéua 6Tl N uyiouxvn okTIVOBoAia pTTOpeil va  €xel KAl AAAEG
EMOPACEIG EKTOC TWV TTPOAVAPEPBEVTWV.

MapartnpABnkav TT.X. QUOIOAOYIKEG METAPBOAEG OE KUTTAPIKEG KAAAIEPYEIEG Kal 0€ {wa KaBWG Kal
ETTNPEACUOG TNG NAEKTPIKNAG dPACTNPIOTNTAG OTOV AVOPWTTIVO EYKEPOAAO.

Emdpdoeig oToug 0@BaApoUg. 2uviBwg n £épguva yia dnUIoupyia KATapPAKTn apopd atTAég )
TToAaTTAéC Oeieg ekBéaeig oe H/M akTivoBoAieg pe TTukvoTnTa IoxUog 80-500 mW cm2,

AKOUOTIKO @aivopevo. AvBpwTTol €KTIBEUEVOI O€ OCEIG MIKPOKUPATIKOUG TTAAPOUG avagpEpouV
OTI AKOUV UTTOKW@PO BOPURO PE oUXVOTNTA ioN TTPOG TN OUXVOTATA ETTAVAANWNG TWV TTOAPWV.

Ekporl aoBeoTiou. Aufnuévn ekpory 16viwv aofeoTiou “°Ca?t éxel TapatnpnBesi ot
OTTOMOVWHEVOUG €YKEQAAIKOUG, aAAG Kal KapdiakoUg I0TOUG TTEIPAPATOlwwY TTOU €KTEBNKAV O€
NUIToVoEIdWG diapop@wuéva H/M tredia. Ta 16vTa Tou acBeoTiou gival eEQIPETIKAG Oonuaaciag yia
N METAQOPIKA OU0euén MG MEYAANG VYKAPOG avOOOAOYIKWY, EVOOKPIVOAOYIKWY  Kal
VEUPOAOYIKWV QAIVOUEVWY OTNV €CWTEPIKN ETIQAVEIQ TNG MEPPPAVNG Twv KUTTApwyv. To
@aivopevo egaptdral 1Ioxupd atrd Tn ouxvoTnTa SIONOPPWONG KAl TNV TTUKVOTNTA 10XU0G TNG
xpnoiyotroioUuuevng H/M akTivof3oAiag.

Emodpdoeig oTnv ouptrepipopd. H arlayr cuutrepipopds TeipapaTdlwwy TToU EKTEBNKAV O€
H/M akTivoBoAia BpéBnke va gival TO QAIVOUEVO TTOU TTAPOUCIAZETAIl OTIG XOMNAOTEPES TIMEG
KatTw@Aiwv atmd OAeg TG utTOAoITTEG PBloAoyikég emdOpdoelc Twy padiokupdtwy. Ta épia autd
Bpédnkav, ot YEVIKEG YPAUUES, va €xouv TIUEG 4 — 8 W kg™t ave€aptnTa atd Tn ouxvotnTa, Tn
OlapopYwaon, TN Héon 10XU A Tov TPOTTO €KBEONG.

MeveTikég Kal avamrTu§lakéG avwpaAieg. Aev egivalr {ekdBapo av dnuioupyouvTal TETOIEG
avwpoAiec yia SAR < 1 W kg?. Opwg, cav mapddeiyua, TPETTEl va avagepBei OTI £xel
mapatnenBei 10% aAlayy otov puBud avdamTuéng KATToIWV TTOIKIAIWY  dNUNTPIOKWY TTOU
ekTiBovTav o€ akTivoBoAia 41.65-41.825 GHz xwpig va diveral avriotoixn Tiuf Tou SAR. Kdtroieg
ONPOCIEUCEIG avagEépovTal O €MOPATEIG OTNV €VOOUATPIA AVATITUEN Twv ePRPUWY aAAd Kal
OTNV META TOV TOKETO QVATITUEN TWV TTAISILYV TWV OTTOIWV Ol UNTEPEG EKTEBNKAV O€ UYWNAES TIMEG
H/M akTivoBoAiag. O1 emdpdoelg autég €Enyndnkav w¢ oQeINOUEVES OTnV TOTTIKA Gvodo Tng
BePUOKPOTIOG TOU CWHPATOG TNG MNTEPAG WG OTTOTEAECHA TNG atmmoppdéenong H/M evépyeiag Kai
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uUTTEPRAONG TWV OPIWY YIA TIG PEYIOTEG ETITPETTTEG TIMEG TOU SAR. TEAOG, pe Tov idlo TpATTO, ONA.
uTTEPBOAIKA TOTTIKA Béppavon, €Enyndnkav kai oi OUCAEIToupyieg TTou TTapaTnerRnkav oToug
OpPXEIG.

BioAoyikég avTidpdoeig utrd xpoévia H/M é€kBeon. ETriong kal oTnv TePITITWON auTth €ival
QVETTAPKAG N £épeuva Adyw KOOTOUG aAAG Kal Adyw duoKoAiag atnv adiau@IoBATNTN €KAoy Twv
OWOTWV TTAPAUETPWY VIO XPovia £KBeor. NapOAa auTd Ta ATTOTEAECUATA TWV WG TWPA JEAETWV
KAl TTEIPOUATWY CUPPWVOUV oTn OIaTUTTWON OTI eV UTTAPXOUV OEIOCNUEIWTEG OTATIOTIKEG
METARBOAEC aTTO TIG PECEG TIMEG OTNV TIPOCANWN TPOYRG Kal vepoUu R TNV KIVATIKOTNTO Twv
TeipapaTolwwy, dev PETABANBNKAV OUVOAIKA Ta aQiuaTOAOYIKA XAPAKTNPIOTIKA TOUG Kal OUTE
Bpédnkav uttd kKatdoTaon oTpeg. ANAyr OTNV CUPTIEPIPOPA TTAPOUCIAlOTAV HOVO APECWE PETA
TNV TTAUON NG €KkBeong oTNV aKTIVOPBOAIa Kal autd €pUNVEUTNKE WG TTPOCTIABEI AVTIUETWTTIONG
NG d1aPOopPAg GTO BEPUIKO POpPTIO.

1.5.3 Ei1d1kOTEPA YIA TA THAEQWVA

Opia _evidoswVv TwV TTEOIWV_VIa TIC OUuo BaoIkEC ouyxvoTNTEC ASITOUPYIOC TNC KIVNTAC

TNAEQWVIOG

Ta aoc@aAn opia TTou €Xouv KaBopIoTEl atmd OAEC TIC OPYOVWOEIG , €EaPTWVTAlI OTTO TNV

ouxvoeTnTa .

‘ETo1 yia Tnv TepIoxr) ouxvotATwy amd 400 MHz €wg 2000MHz ( TToU €ival n TTEPIOXN

OUXVOTATWY TWV KIVNTWV ) , yia TV éviaon E Tou nAekTpikoU TTediou gival TG TASEWS TwvV

3\/7 V/Im, yia v évraon H tou payvntikoU Trediou gival 0.008 4/ f Alm Kal yia Tnv

TukveTnTa Ioxtog v gy T /400 mW / cm?, (o6tTou f gival n ouxvoTnTa Tou RF KUpartog oe

MHz ).
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OAeg o1 digbveic emTpoTrég €xouv TTpoadiopioel TNV TIUR Twv 4 W kgt (amoppopoluevn

OKTIVOBOAIQ o€ OAO TO OCWWA), WG TO €TTITTEDO TTAVW ATTIO TO OTTOI0 PTTOPOUV VA EUPAVIOTOUV

emPBAaBr BloAoyika atroTeAéopATA .

Ewk.1.8 Anoppodpnon NAEKTPOHAYVNTIKAG aKTVOBOALAG

MNa Tov yevikd TTANBUOUS, TTOU eKTIBETAI O€ €IKOOITETPAWPN PAon Kal dev gival evNUEPWUEVOG
woTe va AapuBavel pETpa ac@algiag , n YEYIOTN TIUA Tou puBuou amoppoenons SAR (0AGCwUN
atmoppo®nan), opiotnke n Tiur; SAR = 0.08 W kg .

Ortav n ékBeon eival TOTTIKN, OTTWG €ival OTA KIVATA, UTTEPRACEIS AUTWY TWV OpiwV ETTITPETTOVTAI
MOvo av PTTropei va atrodelxBei 0TI 0 pubudg amoppdenong SAR cival pikpoTepog atd 1.6 W kgt

KaTd NECO OPO YIa KABE ypapudpIo OTTOIOUBATTOTE I0TOU TOU KEPAAIOU .

Ol yevikoi kavoviouoi (UTToUpYIKR aTré@ach Tou EAANVIKOU KPATOUG), opifouv OTI dev TTPETTEI va
UTTAPXOoUV XWwpol yUupw atmd Tnv Kepaia eAeUBepa TTPOCTIEAACIUOI ATTO TO YEVIKO TTANBUGUO,
OTOUG OTTOIoUG Ta 6pIa £KBeONG yIa TNV Eviaon NAEKTPIKOU TTediou, TNV évrach PJayvnTikou TTediou
Kal TNV TTUKVOTNTA 1o0XU0G va utrepPaivouv 10 80 % Twv TIMWY Tou akdAouBou Trivaka Tng
ovoTtaong NG Eupwtraikig ‘Evwong éoov agopd kal oTig duo {WVEG CUXVOTATWY  KIVATAG

TNAEQWVIOG TTOU XPNOIKOTTOIOUVTAl GTNV XWPA KOG .

MINAKAX 1.9. Opia riuwv ora 900 kar ota 1800MHz.

‘Evraon nAekTpikou trediou E (V/m)

41.25 V/m yia tnv {wvn cuxvotAtwy ota 900 MHz

58.34 V/m yia tnv {wvn ouxvotitwy ota 1800 MHz
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‘Evraon payvntikou 1rediou H(A/m)

0.111 A/m yia Tnv {wvn ouxvoTiTwy ota 900 MHz

0.157 A/m yia Tnv {wvn cuxvoTATwy ota 1800 MHz

KUPATog

TTUKVOTNTA 10XU0G 1I000UVANOU ETTITTEOOU NAEKTPONAYVNTIKOU

4.5 W /m? yia Tnv {wvn ouxvotATwy ata 900 MHz

9 W /m? yia Tv {wvn cuxvoTiTwy ota 1800 MHz

MNa 1Ig HETPAOEIG €xEl KaBIEPWOE va xpnaIJoTToIEiTal N £évTaon TOU NAEKTPIKOU TTEdiou.

To payvnTIKS TTEdiO gival TTapdywyo ToU NAEKTPIKOU OTTWG UTTOPOUUE va OOUNE Kal aTTo TIG

e€lowoeig Maxwell. ZuveTTwg pPTTOPOUUE PE aoPAAeia va utroloyifoupe TIG BAGREG TTou

TTPOKaAEi N akTivoBoAia Kal Ta ac@aAr eTTiTeda €kOeong, BacICOPEVOI HOVO OTO NAEKTPIKO TTEDIO

1.5.4 ArooTtdoeig ao@algioag

ATTO TOV UTTOAOYIOPO TNG avodou BepUOKPACIiag TTOU  TTPOKAAEI
ouvuTttohoyifovtag Toug O¢ikTeg SAR Bpédnkav Ta akdAouBa peyédn yia Tnv éviaon Tou Trediou

o€ axéon ME Ta 6pIa TOU avBPWTTIVOU opyaviguou :

1 péxpr 10 mW / cm?

Eival emTpettt n ékBeon Aiyeg wpeg KGBE 24wpo

Mavw atmd 10 mW/ cm?

EMIKINAYNH AKTINOBOAIA

AUTO TTPOKTIKG onuaivel 611 av utrepBoupe To 1 MW / cm? |, n Gvodog Tng Bepuokpaaiag Ba uag

TIPOKAAETEI N QVTIOTPETTTH METABOAN OTA KUTTAPO HAG .

ATIO TNV BiIBAIOypaia TIPAPE TIG TTAPAKATW TIUEG :

MINAKAZ 1.10. ArrooTdoesic aogalsiag.
loxug Emkivduvn améoTtacn (m) AtmréoTtaon ao@aAgiag (m)
(W)
1 0.2 0.3
4 0.2 0.6

20

n okTivoBoAia kai




10 0.3 0.95

40 0.6 2.0
400 1.9 6.0
1000 3.0 9.5

‘ET01 avaAloya Pe TNV TTEPITITWON UTTOAOYICOUlE OTI

e ’‘Eva kivnto GSM ekmréutrel 1 ye 2 Watt (6tav gival gakpid atré Tov otabuo g Bdaong
ToU), dpa n atréoTacn ac@aAeiag gival 30cm

o Mia kepaia KIVNTAG THAEQWVIAg OTnNV XeIpdTepn TTePITITWOoN €xel 40 Watt 1oxU, pe KEPDOG
kepaiag 10 db, dnAadr pe ouvoAikr 1IoxU 400 Watt dpa n ammrdéotaon ac@aleiag cival Ta 6
METPQ.

o ’'Evag mrouttég padiopwvou i TnAedpaong ue 1oxu 30000watt €xel eAdxIoTn atméoTaCn
30uéTpa

o 'Eva WIiFi TtepuaTtikG, OTTOU n 10XUG  TTepIopideTal €K Tou vOpou ota 100mW, éxel
atmréoTacn ac@aAciag Ta 10cm.

o ETmiong yia pia amméoTacon 1 yétpou n €vraon mediou Ba gival 10000 @opég .

e UIKPOTEPN aTTO TO Oplo ac@aAgiag kal yia pia amoéoTtacn 10 pérpwv Ba eivar 1000000
POPEG MIKPATEPN.

1.5.5 Mn €181kd TpoBARMATA UYEIAG KAI CUUTITWHATA

Opiopéva CUPTTTWHOTA OTTWG O TTOVOKEPAAOG, N CaAdda, n vauTia £XOuv CUCXETIOOE pe TN
xpnion KT. Opiopéveg Qopég ep@avifovrial oTnv apxr Tng KAAONG evw GAAEG QOpPEG apyoTEPQ.
2uvnBwg dev dlapkolv TTévw aTrod pia wpa.

‘Exel avagepBei 0TI n €kBeon O€ NAEKTPOPAYVNTIKI EVEPYEIQ OPIOUEVWY PABIOCUXVOTATWYV

TTPoKaAei  BlaTapayéc Tou UTvou, Ke@ahalyieg kai alayéc oto HEM. Zav evoxoToinTikoi
Mnxaviopoi éxouv BewpnBei n emmidpacn TG akTivoBOANONG OT0 SOTTAMIVEPYIKO OUCTNUA TOU
EYKEQPAAOU Kal oTn d1aBaTOTNTA TOU QIUATOEYKEPAAIKOU QPAYHOU, QITIEG TTOU CUVOEOVTal PE TIG
KEPAAOAYiIEG.

O1 Cox et al Bewpouv 6T cuuTITwWPOTa OTTWG QUTA TTOU TTpoava@épBnkav, PITopouv va
ogeilovTal o€ epeBIocPS Tou ailBoucaiou velpou atrd TNV NAEKTpouayvnTIK akTivoBoAia Tou KT.
Av kal auTr] n Bswpia xpridel TTEPAITEPW HEAETNG, TTPETTEI VA ONUEIWBEI OTI CUPTITWHATA OTTWG O
TTOVOKEQPAAOG Kal n CaAdda eival TTOAU cuvnBiopéva, kabdAou TTaBoyVWHOVIKA Kal OpPKETA
UTTOKEIPEVIKA.  Aldpopeg PeAETEG avd Tov KOOPO Ouvdéouv TNV €PQAVION OQUTWV TwV
OUPTITWHATWY PE TN XpAon KT aAAG pévo pia peAéTn gival oxediaouévn UeE TTEIPAUATIKO TPOTTO N
OTToI0 OWG BEV KATAANYEI OE PIa TETOIA CUOXETION.

TENOG, pIa HEAETN ouvdEE! TN BIAPKEID KAI TNV EVTACT TWV CUPTITWHATWY, TO XPOVO OMIAIOG

Kal Tov apiBud twv KANoewv avd nuépa pe TNV METPNON Tou €IdIkoU pubuolu atroppdpnong
(EPA). Ta amroteAéopata deixvouv OTI TINEG Tou EPA 1rdvw amd 0.5 W/kg utropei va givar évag
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onPavTikéG TTapdyovTag yia Tn JIAPKEId TWV CUUTITWHUATWY autwy, €18IKA 6oov agopd OTo
MEYAAO apIBuod KAACEWY TNV nUéPQ.
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KEDAAAIO 2: AKTINOBOAIEZ KAI IZTOI

2.1 XapaKTNPIOTIKA ETIOPACNG TWV NAEKTPOMAYVNTIKWYV TTESiWV

To @daopa TNG NAeKTpopayvnTIKAG akTIVOBOAIag, 6TTwg avapépBnKe aTo TTPONYoUUEVO KEQAAQIO,
uTTOdIaIPEITAl CUPPWVA PE TO PAKOS Tou KUpato¢ A. Q¢ MAKOG KUpaTog opileTal n amdoTaon

METAEU BUO BIadOoXIKWY OTOIXEIWV TOU PECOU, TTOU ATTEXOUV TO id10 atTd TN B€0N I00PPOTTIAG TOUG
Kal KivouvTal Katd Tnv idia gopd. ‘Eva dANo KpITAPIO CUP@WYA PE TO OTTOIO KATNYOPIOTTOIEITAI N

akTivoBoAia gival n ouxvoetnta f n omoia utoAoyietal o Hertz (Hz). Qg ouxvoTtnTa opiletal o
APIBUOG TWV KOPUPWYV, a@oU TTPOKEITAI YIO EYKAPOIO KUMA, TTOU @BAVOUV 0€ KATTOIO ChEio Tou
MéOoOU OTN PHovAada Tou XPOvou KaTd Tnv d1ddoon Tou KUUATOG.

EvroTrietal avtioTpogpn avaloyia avaueoca OTO MAKOG KAl TN OUuxvOTNTA TWV KUWATWY
NAEKTPOPAYVNTIKAG OKTIVOBOAIOG kal autd atrodeikvueTal e T OepeAiwdn efiowon Tng
KUMOTIKAG KOTG TNV oToia: U = A - f . Evw n Taxutnta diadoong Tou KUPATOG U TTOPAMEVEI
oTaBepn, TTapatnpeitalr 0T GO autdveTal n ouxvoTnTa f MEIVETAI TO PAKOS KUpaTtog A kai To

avTioTpo@o. Ta dUo Quaikd HeyEOn eival avTioTpoPwg avaloya kKal kabopilouv Tautdxpova To
QAoua TNG NAEKTPOUAYVNTIKAGS akTivoBoAiag (Moipag 1, 2006).

Baoikd XapakTnpioTIKO yia Tn MEAETN Twv BIOAOYIKWY €mMOPATEWY TNG NAEKTPOPAYVNTIKAG
OKTIVOBOAIQG atroTeAei N ouxvoTnTd TNG. ZTIG XANNAEG ouxvoTnTEG (< 500 HZ) TO NAEKTPIKO Kal TO
MayvnTiIkG TTedio €ival aocuvdeTa PETOEU TOUG €VW YA HEYOAUTEPEG ouxvotnTeg (> 3 MHZ2)
ouvdEovTal e aTTAEG HaBNPOTIKEG OxEoEIg. KaTtd Tn peEAETN TTEdiwy, Ta Opia ETTIKIVOUVOTNTAG TNG
€KBeONG, YIA TIG XaUNAEG ouxvOTNTEG EKPPACOVTAl O HOVADEG EVTAONG TOU NAEKTPIKOU Trediou
(og V/Im kai Ta uttoTTOAAOTTAGOIG TOUG) KOl évTaong Tou payvnTikou trediou (o A/m kal Ta
UTTOTTOAAATTAGOIG TOUG) €V YIa TIG UWNAOTEPEG OUXVOTNTEG E€KPPAOVTal OavV TrUKVOTNTA
1I0XU0¢ (W/m? kail Ta uTToTTOAAATTIAGOIA Toug). EmiTAéov AauBdvovTtal utrowny XapakTnpIoTIKA
TTOU €XOUV OX£OT ME TNV 10XU, TOV TPOTTO E TOV OTTOIO EKTTEUTIETAI KAI TOV TPOTTO E TOV OTTOIO
01adideTal OTOV XWPEO N aKTIVOBoAia (TPOTTOG SIAUOPPWONG, CUVEXAG I TTAAUIKI EKTTOUTTA K.A.).

2.2 lovriCouoa kal un 1ovrilouod akTIvVoBoAia

H nAekTpopayvnTikh akTivoBoAia utrodiaipeital o d00 PeYAAEG KATNYOPIEG, OUPPWVA HE TN
ouxVOTNTA KAl TO JKOG KUPATOG, OTTWG TTEPIYPAPOVTAI TTAPAKATW:

lovriouoa akTivoBoAia: Xapaktnpidetar ot HIKPO
MAKOG KUPOTOG, uwnAf ouxvétnta Kal  PeETagopd
MEYAANG TTOOOTNTAG EVEPYEIOG E€VW TTEPIAOUPBAVEL TIG
aktiveg X (xpnoigoTrololvral oTIG aKTIVOYPAQIES, OTOUG
agovikoUg TOPOYPAPOUG K.a.), TIG OKTIVEG YAua «¥», TN
KOOMIKA}  OKTIVOBOAi  kal  Tnv  uTrePIwdn  nAIOKA
akTivoBoAia. H akTtivoBoAia autr €ival Aiav €Tmikivduvn
B16TI duvaral va TTPOKOAEi 1oviopd. Qg 10vIoPog opideTal
n amdéoTracn nAekTpoviwy atréd 1a dropa. Me Tn aut Tn
dladikaoia  dlaoTrwvrtal  deopoi DNA Kol TEAIKG
TTpokaAoUvTal BAGREG TTOU PTTOPOUV va 0dNnyroouV O€
aoBéveleg, akoua Kal o€ Kakonng oykoug. ZuvioTatal
e€e1dikeuon Kal TTpoooxr oTn xprion Tous. Eivar yvwotd
TTWG Ol TTPWTOI ETTIOTAPOVEG TTOU AOXOANONKav YE TIG
akTIvoBoAieg, 6TTwg n Marie Sktodowska - Curie (EIK.
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2.1), ammeiwoav Tpowpa Adyw Acuxaidiag 1 AAWY JopPUV KAPKiVou.
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Ew. 2.2 Zynmuatuco edopa ovtifovoag Kot pun wovtifovcag aktivofoliog.

Mn 1ovriouoa aktivooAia: Xapaktnpietal ammd peyAAo PAKOG KUPATOG, XOUNAR ouxvotnta
(Trepitrou péxpl 300 GHz) Kal PETOQOPA PIKPAG TTOOOTNTOG EVEPYEIDG, EVW TTEPIAAPPBAvEI TO
opatd Gwg, TNV uTTEPUBPN OKTIVOBOAIQ, Ta MIKPOKUPATA, TA PAdIOKUMUATA, TO TTOAU XAWNANG
ouxvotnTag TTedia Tou dnpioupyouvTal atmd Ta NAEKTPOPOPA KAAWDIA KAl YEVIKA TIGC OUOKEUEG
TToU AeItoupyouv pe NAekTpiopd (Eik. 2.2). H akTivoBoAia autrh &gv utropei va diaoTTaoel TOUG
XNUIKOUG deaPoUG i va atTrooTTdcel NAEKTPOVIA aTTd ATOPA TTPOKAAWVTAG 10VIOPO TNG UANG OTTWG
n padievépyela. YTTApXouv Opwg BIOAOYIKEG €mdPACEIS OTnv (Wwoa UAn TTou Oev €XOuv
dlepeuvnOEi ETTAPKWG ATTO TNV TTAYKOOUIA ETTIOTNHOVIKA KOIVOTNTA.

To @doua Tng un lovtiouoag akTIvVOBoAiag UTTOBIAIPOUMEVO CUPQWYVA HE TN CUXVOTNTA TWV
Kupdtwy Trepiypd@etal avaAuTikd oTtov [llivakag 2.1 Tou Tmapaptiuatog. O1 00 KUpPIEG
KATnyopieg €ivai:

o RF — PadioouyvétnTteg (Radio Frequencies) = 3 KHz — 300 MHz
o MF - Mikpokupata (Microwaves) = 300 MHz — 300 GHz

2.3 loTopIkA avadpoun TnC eTidpaocnc akTivoBoAiac

To 1889 avegaptnta o1 d’ Arsonval kai Tesla (Eik. 2.3) Tapatipnoav yia TpwTtn @opd TIg
emMOPACEIS TNG NAEKTPOMAYVNTIKAG OKTIVOBOAIOG o€ PloAoyikoUug opyaviououg. |oTOpIKAG
onuaciag gival o1 epyacieg Tou d’ Arsonval oge avBpwtroug 10 1893-94 0 oTT0i0G «TTAPEVOXANTEN
ME auTeTTaywyr 1 HME XwpnTiKA oUleuén Tnv AciToupyeia Twv KUTTAPWY KAl avakoivwoe OTl
TTAPOUCIACTNKE ONUAVTIKA BEATIwWON o€ peupaToTTabeic aobeveig, ae avtiBeon pe veupoAoyikoug
aoBeveic. To 1930 n TeXvOAoyIkr TTPO0dOG €dwoe Tn duvatdtnTa dnPIoUPYIag 10XUPWY
NAEKTPOPAYVNTIKWY TTEIWV Kal TNG PBIOAOYIKNAG €peuvag TnG NAEKTPOUayvNTIKAG OKTIVOBOAIag
OTTOU TO €VOIAPEPOV TNG ETTICTANOVIKNG KOIVOTNTAG OXEOOV JOVOTTWAOUCAV N TTUPNVIKH EVEPYEIQ
Kal Ol 10VTICOUOEG aKTIVOBOAIEG.
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Q¢ mpog T pn 1ovTifouoa akTivoBoAia, n TTPWTN
ooBapry evaoxoAnon €yive Aiyo Tipiv Tov OeUTEPO
TTAYKOOMIO TTOAEUO PE TNV avakGAuyn Kal TNV EupEia
epapuoyrp Twv radars. O1 TTPWTEG OCUOTNUATIKEG
épeuveg dpyxloav 7o 1956, Kupiwg Opwg pe Tnv 10€a
TTWG N MN 1ovTilouoa oKTIVOBOAIa €xel BEPUIKES
emMOPAOCEIG, €VW TO  HEYOAUTEPO  evOIOQEPOV
ETTIKEVTPWONKE o€ €KBEOEIC 0€ OKTIVOBOAIEG OXETIKA
MEYAANG 10x00¢ (>100 mW/cm?). Ev cuvexeia duwg
N 6A0 Kal augavouevn KaBnuepIvr) avBpwITivn ETTAPN
ME nNAEKTPOUAYVNTIKEG aKTIVOBOAIEG Ta  eTTOEVQ
xpovia, 00Aynoe OTnv  avaykn HEAETNG  Twv
BioAoyikwyv emOpACEWY Kal MIKPOTEPNG 10XUOG.
Méavrote SPWG TTAPEPEVAV ONUAVTIKEG OUOKOAIES Ol
OTTOiEG TTPOEPXOVTAl ATTO TO YEYOVOS TTWG N UTTapén
NAEKTPOPAYVNTIKAG OKTIVOPBOAIag, AOyw Tng @uong
TNG, QAVIXVEUETAI Kal TTpoodiopifeTal pévo amo Ta
atroTeAEOUATA ngG. ETriong o] akpIBAS
TTPOOBIOPIOUOG TWV XAPAKTAPIOTIKWY TOoU MECOU
d1adoon €ival TTOANEG QOpEC OUOKOAO eyxeipnua.
Katd ouvétteia o€ ouvBnKkeg TTpayuaTikig ékBeong o
TTOOOTIKOG  XAPOKTNPIOWOG Kal n  PETPNON NG
NAEKTPOPAYVNTIKAG akTIVOBOAIag atraiTei 181aiTEPN TTPOCOXNA KOl yvWon TOU QAVTIKEIUEVOU, OIOTI
duvaTal va TTPOKEITITOUV TTPAKTIKEG BUOKOAIES (Wappdkog K kai ouv., 2010).

Ei. 2.3 Nikola Tesla (1856 -1943).

2.4 Kuttapikn AsiToupvia

‘Epeuveg éxouv O€igel 0TI 0 OUVTOVIOPOG TNG AEIToupyiag Tou TEPAOTIOU APIBUOU KUTTAPWY €VOG
OPYQVIOUOU, ETTITUYXAVETAI MPE TNV TTapaywyr, ommé Ta idla Ta KUTTAPA, €vOG OUCTAUATOG
NAEKTpOUAYVNTIKWY onudTtwy TTou oTnpifouv 10 ouoTnua evOoeTTIKoIvwviag Toug (Valone T,
2000). O1 CwvTeg 10TOI EKTTEPTTOUV CUPPWVN NAEKTpOUAyvNTIKY akTivoBoAia (ewTtovia Tng idiag
@aong), 6Twg ekeivn Twv laser. Ta KUTTAPA, TTPIV TO BAVATO TOUG, EKTTEUTTIOUV £va OAUA PE TNV
Hop®r] €vOG NAEKTPOUAYVNTIKOU TTAAPOU EVNUEPWVOVTAG TO VEUPIKO CUCTNPO 1 TO YEITOVIKA
KUTTapQ, WOTE va atroAnBoUv Kal va avTikataoTadouy.

SUhQwva pe TTOAAIOTEPN avTiAnwn, n AEITOUpyid TOU VEUPIKOU OUOTHAUATOG OTNpEIiCsTal O€
NAEKTPOVIKOUG TTAAPOUG TTou peTadidovTal PETAEU TWV VEUPIKWY KUTTAPWY, OTnpifovrag éva
oloTnua oav €keivo Tou nAekTpovikoU utroloyioTh (Czerski P et al., 1974). O1 TTaAuoi Twv
VEUPIKWVY KUTTApwV eival Tng 1adéng twv 1,5 MV/m. H diagopd duvauikol V avdueoa oTo
€EWTEPIKO  NAEKTPOBETIKOTEPO  TUAMO  TNG  KUTTAPIKAG MEUPPAVNG KAl OTO  E€0WTEPIKO
NAEKTPaPVNTIKOTEPO TUAUA, evw gival Pk (100 mV), avTioToixei o€ PeydAn évraon nAeKTpIKoU
mediou E (50 MV/m) etreidr} 1o éxo | TG KUTTapIkAG pePBPAvNG gival pévo 5 nm (CUPWVa PE
TN oxéon E=V/1). ZuptrepaopaTikd, Ta e0WTEPIKA TTEdIO TOU OPYaVIOUOU gival TOOO I0XUPA, TTOU
Ba £Emperte  va  AmTOTEAOUV  ETTAPKN aOTTOA TWV  KUTTAPWY ATTEVAVTI OTO  €GWTEPIKA
nNAekTpopayvnTikG TTeEdia.

O1 Mo ouyxpoveg avTIANWEIG Bewpolv OTI 0 eyKEPAAOG AsiToupyei OxI OTTWG €vag Wn@Iakog
(GuadIkOG) NAEKTPOVIKOG UTTOAOYIOTHG OAAG oav €vag €CQIPETIKA OUVOETOG, U YPOUMIKOG
TAAQVTWTAG, TTOU TTapPAyel Ta BIKA TOU NAEKTPOPAYVNTIKA KUpATa XARNANG ouxvotnTag (OTTwg
eKeiva avixveuovtal OTA EYKEQAAOYPOAPNMATA) KAl T XPNOIUOTIOIE yIa va OAOKANPWOoEel TIG
A€ITOUpPYiEG TOU Kal va eTmeEepyaaTei oApata ammd Toug aiodnTrpeg Tou (alobAoeig). 'ETol, onuata
€1I0600U QTTO TOUG QIOONTAPEG METATPETTOVTAI OE XWPOXPOVIKEG KUPOTOUOPQPEG OUXVOTATWV
XOPAKTNPIOTIKWY TOU €YKEQPAAOU Kal OTn OUVEXEID OTTOONKEUOVTAlI OTA EYKEPAAIKG KUTTAPO
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(Furse C et al., 2009). Otav véa cpaTa el0€pxovTal, SIEYEIPOUV Ta EYKEPAAIKA KUTTOPA Kal Péoa
atmd  QAIVOPEVA OUVTOVIOWOU HE TIG 10100UXVOTNTEG TOU EYKEPAAOU, avadeIkvUouv TIG
OTTOONKEUPEVEG KUPATOUOPPES KAl OUVTEAOUV OTNV ATTOKTNON CUVEIBNTHG EUTTEIPIAG.

‘Exel atmmodeix0ei 611 TO 0UVOAO TwV KUTTAPIKWY PEMPBPAVWY TOU eyKEPAAOU UTTOPEi va BewpnBei
WG IO JEYAAN PEUBPAVN-CUOTNUA NAEKTPOVIKWY OITTOAWYV, TTOU £TTNPEACETAI OTTO TNV ATTOUCIA )
TTapouadia 16vTiwv acBeoTiou (Ueno S, 1996). H 1oxupr auTth aAANAETTiOpacn dITTOAWY Kal I0VTWY
OTTOTEAEI TO €vaUOMA PN YPOUMIKWY TOAQVTWOEWY ME OUVTOVIOWOUG OTnv TIEPIOXH Twv
ouxvotTwy 0-300Hz, omdTe N peyahopeuPBpdvn AciToupyei oav €vag eVIOXUTAG IKaVOG va
evioxuoe€l OTTOIOONTTOTE €EWTEPIKG TTEDIO, TTOU N CUXVOTATA TOU EYTTITITEI OTNV TTEPIOXN TWV
IO1I0TOAQVTWOEWYV TNG.

Mpétrel va onuelwBei 6T Ta eyaloudpia Tou KUTTAPOTTAGGUOTOS CUYKPATOUVTAl OTIC BETEIC TOUG
ME Tn Ponbeia evog TTAEYHATOC TTOAUMEPWY OAUCIOWV-vNUATiwy, TTOU N OTEPEOTNTA TOU
ecao@alifeTal atrd uopia acPeoTtiou. To aoBeoTOUXO AUTO TTAEYUA ATTOUOIAZEl OTTO TA KAPKIVIKA
KUTTapa. Me Tnv akTivoBOAnon, 1o TAéyua autd KaTappéel kal 1o TTAeovAlov acoPEoTio
atroBAAAeTal aTTd Ta KUTTAPA, TTPOBIABETOVTAG Ta OTNV VEOTTAATIa.

2.5 ATTOoppo@OUUEVN NAEKTPOUOYVNTIKA EVEPVEIQ

O BewpnTiKdG UTTOAOYICHOG TNG ATTOPPOPOUNEVNG EVEPYEIAG EivVal CUXVA QVATTOTEAECHATIKOG YIO
AOyoug OTTwG n uttéPBeon TTediwv atmd TTOAAEG Kal SIAQOPETIKEG TIMEG, O DIAPOPETIKOG TPOTTOG
0140001 G TOUG OTO XWPO Kal N SIAPOPETIKI) CUUTTEPIPOPE Tou pEaou aTo oTroio diadidovtal (EIK.
2.4). Ta Biohoyika atroteAéoparta atmd v €kBeon o€ P 1ovTifouoa aKTIVOBOAIa eEapTwvTal ATTod
Ta nAeKTpOoUayvnNTIKA TTEdia TTOU €QOPUOLOVTal OTO EOWTEPIKO TWV JWVTWV OPYAVICUWY HE
OUVETTEIA VA €XEI MEYOAUTEPN Onuacia yia Tn PEAETN O TTPOODBIOPICHOG TNG EVEPYEING N OTToIx
arrappo@dral atrdé Toug {wvTavoUug Opyaviopoug. XapakTnPIoTIKA ava@EPETal TTwg OTav n idia
EVEPYEID OKTIVOBOAIQG cIoépXeTal OTOV avBpwWTTIVO opyavioud Kal 0 évav opyaviouo (wou,
uTTdpxel dlagopd oTnV atroppo@nat| Tng avaueoa Toug (Yappdakog K kai ouv., 2010). Katd tnv
€kBeon e€vOg OoWMATOG O NAEKTPOUAYVNTIKA OKTIVOBOAIQ, n evépyeia TTOU aTToppo@dTal, n
EVEPYEID TTOU QAVOKAGTAI Kal n evépyela TTou dIEpYETal e€apTdTtal ammd Tn ouxvotntd Tng, TO
MéyeBOG TOU akTIVOBOAOUNEVOU CWUATOG, N oUCTACH TOU, TO OXAMA TOU, O TTPOCAVATOAIOUOG TOU
o€ oxéon e Tn 81adoaon akTIvoBoAiag, n amrdoTacr) Tou ato Tn TTNyA K.a.
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2.5.1 PuBpuég atroppdépnong

H TTOAUTTAOKOTNTA TWV PNXAVIOPHWV OIAd00NG KAl ATroppoenong TnG NAEKTpOUAyvNTIKAG
evépyelag odAynoe oTtn dnuioupyeia Tou £vog €IBIKOU OEIKTN ATTOPPOPNONG KAl CUYKEKPIPEVD TOU
£151KoU puBpou atroppopnong SAR (Specific Absorption Rate) 6tTou petpdral o Watts/Kg kai

. ) . . o .
Ta UTTOTTOAAQTTAGOIG TOu, Kai opiletal atré Tn oxéon: SAR = ;ET mWatts/Kg, 6tTou 0 n

NAEKTPIKI) AyWYIHOTNTA TOU OWHATOG OE CUYKEKPIYEVN OUXVOTNTA, O N TTUKVOTATA TOU 10TOU TOU
owuaTog TIou amoppo®d ot kg/m®, kai Ep eival n péon TeTpaywvikn éviacn (rms) Tou
NAekTpikoU Trediou péoa otov 1016 o€ Volts/m (Krawczyk A & Kubacki R, 2008).

O1 miyéc Tou SAR TTapoucidlouv PeYAAEG OIOKUPAVOEIG PECO OTO OWwMa OTav ekTeBei o€
NAEKTPOPAYVNTIKN akTIVOBOAia. H ouvoAikr eTridpacr) TnG Opwg o€ oAOkKANpo TO BIOAOYIKO
ouoTnua uttoAoyideTal KaAUTEPQ E TN CUVOAIKA atroppo@oupevn akTivofoAia AR (Adsorbed
Radiation) av oAokAnpwooupe 70 SAR vyia T ouvoAiki pala M Tou owpartog: AR =

fM SAR dm (Watt). Emiong xpnoigoTroisital kal n péon Tiur Tou SAR, 6Tav TTPOKETAl VIO
UTTOAOYIOUO OAGKANPOU TOU OKTIVOBOAOUMEVOU OWHPATOG OTTd TNV OAIKA aTTOPPOPOULEVN

— AR
evépyela AR, dnk: SAR = SAR,y = " (Watts/Kg).

2.5.2 QewpnTIKOG UTTOAOYIOHOG ATTOPPOPOUHEVNG OKTIVOBOAIAG

O1 TTapdyovTeg YeVIKOTEPA TTOU KABOPICOUV TNV ATTOPPOPOUHEVN NAEKTPOMAYVNTIKY EVEPYEIQ VOGS
BioAoyikoU opyaviouou gival n SINAEKTPIKY TOU GTABEPA, N aywyliuoTNTA TOU , N YEWMETPIa TOU Kal
TA XOPOKTNPIOTIKA TNG TNYNAG TNG akTivoBoAiag. H yvwon TG KaTavoung Tng evépyelag OTo
EOWTEPIKO TOU OPYAVIOUOU, OUVOEETAI HE OUYKEKPIUEVEG QVTIOPACEIS KAl OUVIOQEPEI OTOV
TTPOCBIOPIOUO PNXavioPwy aAAnAeTTidpaong petagu Toug. Ta TTEPIOTOTEPA TTPOTUTTA BEWPNTIKOU
uTTOAOYIOUOU CUPQWVOUV TTWG N OTTOppOoPoUpEVn 10XUG €EapTdTtal atmd 10 pEyeBOg TOU
OpPYQVIOUOU, TNV OKTiVa KAWTTUAGTATOG TNG ETTIQPAVEIAS TOu, TOV Adyo Tou PeyEBOUG TOU TTPOG TO
MAKOG KUPATOG TNG akTIVOBOoAIag Kal To eUpog TNG 6€0ung TNG. MNa Tov BewpnTikd UTTOAOYICHO TNG
MEONG TINAG Tou SAR uTtdpyouv did@opa TTPOTUTIA, OTTWG APIBUNTIKEG TEXVIKEG TTOU XWPICOUV TO
avOpWTTIVO OWHA O€ OJOYEVEIG KUWEAIDES, ECI0WOEIG TTOU avVAPEPOVTAI € KUAIVOPIKEG {WVEG TOU
avOpwTTOU, TTPOTUTTA YEWMETPIKNAG OTITIKAG TTOU TTEPIYPA@OUV TNV akTIVOBoAiag pe S1adidoueveg
akTiveg K.a (Wappdkog K kai ouv., 2010).

To SAR egEaptdtal ammd Tn ouxvOTATA TWV KUPATWY, TA XOPAKTNPIOTIKA TTOAWONG TNG
akTIvoBoAiag, atré Tov pubud €10000U (CUveEXNG 1 TTAAMIKOG) Kal a1rd TOV TTPOCAVOTOAIOUS TOu
avBpwTToU WG TTPOG TNV OKTIVOBOAID. OewpwvTag TTwWG OTO €YKAPOIO €TTITTESO O OPYAVIOUOG
amoteAéital atmd OUo Afoveg (MIKPOTEPO KAl HEYOAUTEPO) KABeTOUG HETAEU TOUG, O
TPOOCAVATOAIONOG XwpileTal O€ TPEIG KUPIEG KATNYOPIEG:

e £vraon nAekTikoU Tediou E mapdAAnAn rpog tov peydAo Ggova kai £viaon payvnTikou
mediou H KGBeTN TTpog Tov peydAo afova (SAR = PEYIOTEG TINEC),

e ¢vraon nAektpikoU Tediou E kaBetn Trpog Tov peydho Gfova kar évraon payvnTikou
mediou H TapdAANAN 1Tpog Tov peyaAo GEova (SAR = eAAXIOTEC TIWEC) Kal

e ¢vraon nAekTpikoU Tediou E mapdAAnAn mrpog Tov pikpd afova Kai viaon payvnTikou
mediou H KGBeTn TTpog Tov peydAo afova (SAR = evOIGUEDES TIHEC).
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2.5.3 Me1papaTIKOG UTTOAOYIOHOG ATTOPPOPOUEVNG AKTIVOBOAiag

Ortav mmapoucidlovtal uwnAa emieda €kBeong akKTIVOBOAIGG Tou avBpwITivOu OpyavioHoU HE

ouvodd eu@avr Bepuikd atToTeEAéOUATA, O1 TTEIPAUATIKEG PETPNOEIG YivOVTAl PE EUPUTEUNEVOUG
cAT

METOAAGKTEC Beppokpaoiag. Tote o SAR utroloyiletan amd 1 oxéon: SAR = 146ST o€
W/Kg, otou ¢ n €1dikr Bspudtnta oe Kcal/Kgr, AT n atgnon tng Bepuokpaaiag e C° kai t o
XPOvog o¢ sec. Me oplopéveg TTaPadOXEG, N OXEON EQPAPUOCETAI KAl O€ TTEPITITWOEIG £KBEONG O€
XaunAd etritreda akTivoBoAiag. MeAéTeg o€ avBPWTTIVO OPOYEVH OMOIWMATA EBEIEAV TTWGS O HECOG
SAR audvetal 600 augdvetal Kal n ouxvotTnTa, JEXP! £va onueio, OTTOU TTaipveEl Kal TN PEYIOTN
TIUA TOU. Z€ aUTO TO GNUEIO N ouXvOTNTA OVOUAETAI CUXVOTNTA CUVTOVIGHOU Kal dIa@EpPEl At
owpa oe cwpa. Ev ouvexeia o pupdg atroppdenong HEIWVETAl OTAdIOKA, XwpPi¢ OPwG va
pnoevicetal.

H evépyeia TnG NAEKTpoUAyvVNTIKAG OKTIVOBOAIAG atroppo@dral atrd Tov avepwTro Pe Toug €EAG
MNXaVIOHOUG: alénaon TnG KIVNTIKAG EVEPYEIAG TwV 1IOVTWY Kal TWV NAEKTPOViWY, TTOAWGON Popiwv
Kal dnuioupyia NAEKTPIKWY JITTOAWY KAl TTPOCAVATOAICUWY TWV 1dn uttTapXoviwy dITTOAWV TTPOG
TNV idla kateuBuvon. ‘ETol, Adyw TPIBWV Kal OUyKpoUoewyv, auédveTal n Bepuokpacia. Auo
TTAPAUETPOI TTEPIYPAPOUV TNV ATTOBOCT QUTHG TNG EVEPYEIAG, N OXETIKI) OINAEKTPIKI) OTABEPG &,
OAANIWG NAEKTPIKA DIATTEPATAOTNTA KAl N NAEKTPIKN aywyiudtnTa 0. Epeuveg o€ PUIKO Kal AITTwdn
10TO €0€1Eav TTwG Kal N SINAEKTPIKN OTaBePd Kal N NAEKTPIKN aywyiuoTNTA TTApouaidlouv TAon
Meiwong kabwg augdvetalr n ouxvotnta. Ocwv agopd Ta TTEIPAUATA, XPNOIKMOTTOIOUVTAI
OMOIWMPATA  AVOPWTTWY KOTAOKEUOOUEVA OTTO UAIKG deE  TTapopola  dIATTEPATOTNTA KOl
aywyiuétnta. ETriong xpnoiyotroiouvTal  OepUoypa@IKEG KAPEPEG TTOU  KATAYPAPOUV TnV
ETMPAVEIKI KATAaVOur BepudTNTaG.

Avapeoa oTov BewpnTikKO Kal OTOV TTEIPAPATIKO UTTOAOYIOUO TNG aTToppo®nong EvEPYEIAg
TTapouaialovTal dIaPopEG Kal autd Kupiwg o@eileTal oTn atmékKAIon Katavouig Tou SAR oT0
XWPO KAl 0T DIOQOPETIKN KaI ETTIAEKTIKI) TTPAYUATIKI) ATTOpEOPNCN aKTIVOBOoAiag avd avBpwTrivo
10TO. H péyiotn atroppd@non TapatneEital TEIPAPATIKA oTIg ouxvoTtnTeg Twv 30 MHZz — 300 MHZz
(WYappdkoc¢ K kai guv., 2010).

2.6 ETimrTwoeic akTivoBoAiac

H apxiki emmimrwon otnv uyeia ammd 11 akTivoBoAieg RF kai MW gival o1 Bepuikég. OgpuIKES
ovoualdovtal ekeiveg o1 €mMOPACEIS TNG NAEKTPOUAYVNTIKAG OKTIVOBOAIOG TTou o@eilovtal o€
METPAOIUN augnon Tng Bepuokpaciag Twy 10Twv TTou déxovtal akTivoBoAia. Or BAdBeg oTov
opyavioud TTpokaAouvTal atrd Tn B€puavon Twv akTIVOBOAOUPEVWY I0TWV Kal aTTé TNV aduvapia
TWV BEPUOPUBUIOTIKWV INXAVIOUWY TwV d1Ia@OpwV I0TWV OTNV AVTIUETWTTION TNG OKTIVOBOANONG.
MapatnpAoiun adg¢non TnNg Bepuokpaciag TTPOKAALiTal atmd TTUKVOTNTEG I0XU0OG Gvw Tou 1
mW/cm?. O1 Beppikég emMOPATEIS €ival AUTEG TTOU ATTOTEAOUV KUPIWG TO QVTIKEINEVO WEAETNG OTIG
OuUTIKEG XwpeG. O1 Kavoviopoi TNG €kBeong Twv AUTIKWV Xwpwv Baacifovial oTnv a1roQuyn Twv
Beppikwy  TpoBAnudtwy. EvrouTolig, n  €peuva  ouvexifetal o€ mOavd "un-Beppikd”
aTroTEAEOPATA.

H amoppdenon Tng evépyeiag Twv RF kar MW petaBdaAAetal avdAoya pe tn ouyvortnta. H
MIKPOKUMATIKA akTIVOBOAia atroppo@dral Kovid oTo OEpua, evw n akTivoBoAia RF utropei va
atropponBei amod Ta dpyava Babid oto cwua. AGyw TnG TTApouadiag vepou Kal IGVTWY, Ol IoTOi
aTToppoPouV evépyela. To avBpwTTivo owpa atroTeAeiTal ammd 70% vepd Kal TO HOPIO TOU vEPOU
atroTeAei €va nAekTpIKG OiTToAo (TTOAIKA opoloTToAIKA évwaon). 'ETol, étav 10 avBpwTTivo CWwua
Bpebei péoa oe Eva nAekTpopayvnTiKO Tedio Ta poépIa Tou vePoU, TTou gival ditTToAa, apyifouv va
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TepIoTPEPOVTAI 1] va TTAANovTal O0TO puBud ouxvoTnTag Tou KUPaTtog. Ooo TTio peydAn eival n
TaXUTNTA TTAAPOU Kal 600 n SIAPKEIa TOU QAIVOUEVOU gival JeyaAuTepn, TO0O0 ueyaAlTepa TTood
BepudTnTag Ba TTAPAXBOUV.

O opyaviouég Tou avBpwTtrou OIaBETEl BEPUOPUBUIOTIKOUG WNXAVICHMOUG TTOU KpaTtoUuv TN
Bepuokpacia Tou owpatog otabepry petagy 36°C kai 37°C. Otav 10 TTapAyOpEvVa TTO0A
BepudTNTAG €ival OXETIKA PIKPA, O BEPPUOPUBUICTIKOI UNXAVIOHOI HTTOPOUV VA ATTAYOUV QUTHV TN
BepudTNTa KAl va KpatoUv oTaBepry Tn Beppokpacia atoug 36-37°C. AvriBeta, 6tav Ta TTood
BepudTNTAG UTTEPPOUV KATTOIA TIUFA, TOTE Ol PNXAVIOUOI auToi gV PTTOPOUV VA AEITOUPYOOUV
OwOoTA KATI TTOU 0dnyei oTnv augnon Tng Bepuokpaaciag og 1I0Toug fj dpyava ToUu CWHATOG AVW
Twv 37°C (Habash R, 2007).

O1 un Bepuikég emdpdaoelg TTPokaAoUVTal aTTd PIKPES TTUKVOTNTES I0XUO0C (Aiya uW/cm?), woTe va
MNVv TTapartnpeeital aténon g Beppokpaciag Twv 1I0Twv. H dpdon Twv NAEKTPOPAYVNTIKWYV
KUMATWY JE TO avBpWTTIVO CWHA UTTOPEI va TTPOKOAETEl TN DIEYEPON KUTTAPWY TOU PUIKOU Kal
VEUPIKOU 10TOU, TTOU QVTATTOKpivovTal 0t NAEKTPIKA epebioparta. Autd TTpoépyovtal atmd Ta
ETTAYOUEVA OTO CWHA NAEKTPIKA peluaTa.

O1 emdpdoeic TTou xapaktnpifovial w¢g pn BepuIKEG cupfaivouv cuvhABwG yia OuxvoTnTeS
mediwv KATw Twv 10 MHz. Mn Beppikéc €mOPACEIS UTTOPEI va €XOUME KOl 0€ UWNAOTEPES
ouxvoTNTeG, £POOOV ol TIHEG SAR egival PIKPOTEPEG AT Ta Opia. MNa va eTAcEl OTO KATWOAI
OlEYEPOEWS TWV KUTTApWY, amaitouvral TToAU 1oxupd Ttredia. ‘Exouv mrapatnpenBei ouwg,
OpPIoUEVA TTEIPAUATIKA ATTOTEAECUATA, TTOU TTPOKUTITOUV XWPIG TNV UTTapén onUAvTIKWV aAAaywv
oTn Bepuokpacia Kal yia TIG TINEG TTESIWV KATW aTTd TO KATWEAI dieyépoewg. Ta atoteAéopata
auTd Ba TTpéTTel va attodoBouv o€ PN BepUIKOUG UNXaviopoUus o€ poplakd titredo (Barnes FS &
Greenebaum B, 2006).

SUPQWVA PE TIG TTOPOUCEG ETTIOTNUOVIKEG YVWOEIG OEV €ival EVTEAWS CaPrG O TPOTTOG YE TOV
OTT0i0 01 YN BeppIkEG MOPATEIG aTTOTEAOUV KivOUVO yia Tnv uyeia. Map’ 6Aa auTtd, éxel TTpOTABET
kal ammé Tnv EupwTraikry ‘Evwon o1 TpéTTel va yivel épeuva TTpog Tnv KatelBuvon autr, &I0TI
MOVO e BAon Ta aTTOTEAECOUATA TTOU Ba TTPOKUWOUV aTTd TNV £PEUVA QUTH UTTOPEI va BeaTTIoTOUV
OpIa aoPaAEiag yia TIG PN BEPUIKES ETTIOPATEIG.
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KEDAAAIO 3: Ol MH IONTIZOYZEZ AKTINOBOAIEZ ZTHN
PYZIKOOEPATIEIA

3.1 AIAGEPMIEZ

Eivar yvwotd, amd TIg €peuveg Tou @uaikoxnuikou Faraday (1791-1867) kai Tou Xnuikou
Maxwell (1831-1879), 011 éva nAekTpIKO TTEDIO TTPOKAAEI €va payvnTikd TTEdi0 yUpw attd auTd
KaBwg¢ Kal TO avTioTpo@o dnA. €va PayvnTIKO TTEdi0 TTPOKAAEI yUpw TOU £va NAEKTPIKO TTEdio. O
Maxwell etriong utrooTrpICe 6TI N NAEKTPOPAYVNTIKN EVEPYEIQ UTTOPEI va peTadoBei oTo didoTnua
—OTOV XWPO HE TNV HOPPN NAEKTPOPAYVNTIKWY KUMATWY. ApydTtepa 1o 1878 o0 guoikdoc HERTZ
(1857-1894) amédeige kal gpelivnoe TNV UTTAPEN  TWV NAEKTPOPAYVNTIKWY KUPMATWY. Mia ato Tig
KUPIEG 1010TNTEG €ival OTI TO NAEKTPOPAYVNTIKG KU PETADIOETAI UE TAV TAXUTNTA TOU QWTOG.

O1 dl0Bepuieg eival CUOKEUEG TTOU XPNOIMOTIOIOUV UWiouXva peUPOTa Yio TNV TTApAywyn
NAEKTPOUAYVNTIKAG EVEPYEIOG TIOU UETATPETTETAI O€ BEPMIKN  EVEPYEIX MECO OTO CWHA
(ZTTupdTTOUAOG B., 1993).

Q¢ nAekTpoBEpaTIEia UYNAWY CUXVOTATWY OPICETAI N BEPATTEUTIKI XPON TOU NAEKTPOUAYVNTIKOU
QPAouaTog O€ ouyxvoTNTEG HEYaAUTeEpeS Twv 300KHZ, kaboT n evépyeia Tou NAEKTPOUAYVNTIKOU
Tediou PETATPETTETAI OE BEPUIKN EVEPYEIQ OTOUG I0TOUG Tou avBpwTrivou cwuatog. H Bepartreia
ME Bpaxéa KupaTa gival évag TUTTOG NAEKTpoBepaTTeiag uywnAwy cuxvoTATwy. (Maoyalidng MN.X.,
1991).

H TommIKA epappoyn BepudTnTag audvel TNV eUAuyIgia Tou KoAAaydvou NG apBpIknAg Kaywag Kal
TWV TEVOVTWY, EAATTWVEI TOV PUIKO OTTaoud Kal TNV dUOKAPWia Kal avakouidel atrd Tov TTovo.
Mtopei va xpnoligotroinBei yia va emoteloel TNV Beparreia, amd Tnv OTIYUAR TTOU  £XEl
oAOKANpwOEi N @don TNG YAEYPOVAG, N OTToIa BIAPKET TPEIG HEPEG. € TTEPITITWON UTTOTPOTTAG TOU
TPAUMPATIONOU TO XPOVIKO auTéd didotnua augdvertal. (Marmradnuntpiou 1., 2001).

H emidpaon Twv Bpaxéwv KUuPdTtwv ouvexoUug HOPPNAG  €ival ONUAVTIKA OTO KUKAOQOPIKO
oUuoTnua, €1BIKA o1 HIKPEG apTNPEIES Kal Ta TPIXOEIDN ayyeia dieupUivovTtal TOOO 000 G€ KAUIG AAAN
pMopenRy BepudtnTag. Emmiong SiomoTwOnke pia evioxupévn peTakivnon tng Aépgou n oTroia
augdvel TNV KukAogopia Twv 10TwWv. Me TNV e€@appoyr] xapnAng €vraong kai pe OIAPKEIN
Bepartreiog TePITTOU dEKA AETTTWV £XOUNE BEATIWON TNG KUKAOQYOPIAG TOU QiATOG VW AVTIOETWGS
MEYOAUTEPN €VTOON YIA PEYOAUTEPO XPOVIKO dIdoTnua pag divel avTiBeta atroteAéopara, dnAadn
ayyelooUuoTraon Kal EAATTWoN TNG AIYATIKAG pong (Zmupdtroulog B., 1993). Zuvoyidovtag pe Tnv
gpapuoyny NG OloBepuiag Bpaxéwv Kupdtwv €xouue  pia BeTIk €TTidpacn OTNV AIPMATIKA
KukAo@opia n otroia amodidetal g€ pia dlaoToAr] OAwV TWV ayyeEiwv Kal ouvodeUeTal aTmo Jia
avaAoyn au&non TG Aep@ikAg kukAogopiag (MaoxaAidng M.X., 1991).

3.2 Eidn

ATIO Ta TTPWTA XPOVIA TNG XEIPOUPYIKAG ETIOTAMNG éva ATTO TA JEYOAUTEPO (NTAUATA TTOU ETTPETTE
va e€mAuBolv - padi ye Tnv avaiocbnoia Kai TNV avayvwpeion Tng avaTouiag Tou avlpwtrivou
owpaTog - ATav n KOt Twv 10TWV Kal n aiyéotacn (MaoxaAidng M.X., 1991). H 1TpwTtn
TEXVOAOYiIa TTOU €QapPUOOBNKE, avaTITUXTNKE Kal ouvexifel va e€geAicoeTal Kal Onuepa €ival n
O1a0epuIK aigdéoTacn kKal dIaTour Twv IoTWv. Na Tov OKOTTd autd ETUYXAVETAl N €KAUOT
UWnANg BepuodtnTag (Méxpl onueio PBpaopol) o€ TTOAU MIKPA ETTIQAVEIR 10TOU WE TNV XPHAON
NAEKTPIKOU peUpaToq (ZTTUPSTTOUAOG B., 1993). OI CUCKEUEG TTOU XPNOIPOTTOIoUVTAl ovoudlovTal
0100eppieg Kal gival oI akOAOUBEG:
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i. MovomroAikn AiaBspuia

ApxIKd, eixaue Tnv dnuioupyia TNG MOVOTTIOAIKAG nAekTpodiaBeppiag, n otroia ouclacTIKG
otnpifeTal otV Pon NAEKTPIKOU PeUPATOC HECA aTTd Tov aoBevr). M0 CUYKEKPIYEVA, UTTAPXE! Mia
TTNYR NAEKTPIKOU peUpaTog Pe pia 6000 Kal pia €icodo: oTnv €6000 UTTaivel €VOG aKPOOEKTNG
Miag xprAong TTou polddel Ye oTUAO (OTEINEOG dIaBeppiag), Kal 0 OTToiog €KAUEl Ta €AeUBepa
NAEKTPOVIA OTO avBpWTTIVO cwua (dnAadr TNV por] Tou NAEKTPIKOU PEUNATOC), Kal N €i00d0¢g (N
OIAQOPETIKA YeEiWaON) TOTTOBETEITAI O€ ONUEIO TOU a0BeVOUG HAKPIA ATTO TO oNUEio TNG eTTEPRAONG
(T1.X. TTAGTN 1] TTODI) KAl CUAAEYEL TA NAEKTPOVIA, TA OTTOI0 AGYW TOU KAEIOTOU TTAEOV KUKAWUATOG
EMOTPEPOUV OTO unxavnua (TTnyn). ‘ETol Aoimmdv, Tnv wpa TnG EVEPYOTTOINONG TOU PNXAVAUATOG
a1Td TOV XEIPOUPYO, O OTEIAEOG €KAUEI €AeUBepa NAekTPOVIa, Ta oTToia AOyw TnNG TOTTIKAG TOUG
EQPAPHOYNG OTOUG I0TOUG OUCIACTIKA «KAIVE» TOV IOTO OTO OUYKEKPIMEVO ONUEID, TTPOKAAWVTOG
TOV KOQUTNPIOOWO Twv ayyeiwv & Tnv KOTA TOU I0TOU. ZTNV OUVEXEID, Ta NAEKTPOVIA
olaokopTriCovTtal OTO CwHa Tou acBevr) (Kai €meIdf dev €xouv TTAEOV TTUKVOTNTA, OtV £XOUV
Kavéva atTroTéAeopua oTa uttéAoITa Opyava i oToug 10ToUG), Kal TEAOG CUAAEyovTal atmd Tnv
yeiwon kai emaoTtpéeouv otnv TTNyn (Matmadnuntpiou I., 2001).

Ouwg otnv Topeia dIaTmoTWONKE TTwg N HovoTToAIK dlaBeppia cival aveTTapkAg yia 6Ao To
€UPOG TWV XEIPOUPYIKWV ETTEUPRACEWY, KABWG eyKUPOVED KIVOUVOUG KauTnpiaouou A&AAwv
ONMEIWV TOU CWHPATOG YEYOVOGS TTOU ETTPETTE VA ATTOQEUXOEi, evwd Kal n dlacTTopd TNG BepudTnTag
OTOUG TTOPAKEINEVOUG 1I0TOUG ATav 181aiTepa PMeyAAn. Map’ 6Aa auTtd, n YyovoTToAikr dlaBeppuia (e
QpPKETEG BEPRAIO EEAICEIG) £CaKOAOUBET va aTTOTEAET CANEPA ATTAPAITNTO EPYOAEIO TWV XEIPOUPYWV
yIa OAEC OXEDOV TIG XEIPOUPYIKES ETTEMPRACEIC.

Ewk.3.1 MovormnoAikn Stafgppia

ii. ArrroAlkn AiaOspuia

H €€€NIEN TG TTapatmdvw TexvoAoyiag Atav n OIToAIK: diaBeppia. MAEov, avTi yia TOTTOBETNON
yeiwong o€ AoxeTo Ye TNV €TMEPPAON onueio Tou aoBevoug, dnuioupynBnke Eva epyaleio pe duo
olayoveg (oav WaAidl), To oTroio oucIaoTIKA «KAEIVEI» TO KUKAWMPQ: n pia olayéva ekAUEl Ta
NAEKTPOVIA, Kal N GAAN Ta CUAAEyEL. H TOTTIKA auTrh €QapUOYr OTOUG I0TOUG OUCIOOTIKA €EAAEIPE
TOUG KOQUTNPIAOWOUG AAAWYV CNuEiwY TOU OWHATOG, KAl YEIWOE TNV EKAUOUEVN Bepuokpaaia atrd
TNV pon Twv nAekTpoviwv. (Mamadnuntpiou 1., 2001).

iii. ArrroAIkéC AlaBeppiss TeAsuraiag rexvoAoyiag
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H €&éNign TTou akoAouBnoe, fTav ol dITTOAIKEG DlaBepieg oI OTToiEG £€@epav TTAVW OTIG TTNYEG
€I0IKA TTpoypdupaTta (softwares) Ta otroia oucIaoTIKG METPAVE TNV aAywyiddTNTG OTOUG 10TOUG
(dnAadn TNV pon Tou aipaTog OTA ayyeia, KaBwg Kal TNV TTUKVOTNTA TOU vePOU OTOUG I0TOUG), Kal
oTav éxel emTeuxBei aipdoTaon, €1dIKS NXNTIKG O €IDOTTOIEI TOV XEIPOUPYO, N PON NAEKTPOVIWV
(5nAadn Tou PEUPATOC) CTAMATAEI KAl O XEIPOUPYOS XeElpokivnTa TTpowlei pia Adua (TTou eival
KPUUMEVN OTIG O1ayOveG) Kal KOBel Tov 10TO. H TexvoAoyia autr) d1a8étel ota dkpa (olaydveg) Tou
epyaAeiou evioxupévn pOVWOTN, TTPOKEIMEVOU VO UNV UTTAPXEl TOTTIKY Olappor] peuhaTos R
MeyaAUTepn dlacTropd TnG Bepuokpaciag, evw n duvatdtnTa TTOANATTAAG «TTUPOdATNONG» TOU
gepyaAgiou & n pnxavikh Kot Tou 10ToU divel TNV duvaTtoTnNTa OTOV XEIPoupyd va eAEyEel TTOOEG
QOPES Ba «KAWEI» TOV I0TO yIa TO PéyioTa duvaTtd atrotéAeapa (Matmmadnuntpiou I., 2001).

TeAeutaia e€ENIEN auTrg TNG TExVoAoyiag atroTeAei n dITTOAIKR SlaBepuia e NAEKTPIKO TTEPIOPICHO
O100TTOPAC TWV NAEKTPOVIWY, N OTToIa QUOIKA QEPVEI KAl OAQ T TTAPATTAVW XAPOKTNPICTIKA TWV
OITToAIKWV d1aBeppiwy TTou TTpoava@Eépbnkav. OuolaoTIKd, n Wia olaydva Tou epyaleiou QEpel
MOVIMG apvnTIKO NAEKTPIKO QPOpPTIo, evw N AAAN @épel dUO QopTia: apvnTIKO QOoPTio EEWTEPIKA Kal
BeTIKO €0WTEPIKA TNG Clayovag. To TTpwTo TTEPIOPICEl TNV por TwVv NAEKTPoviwv auoTnpd oTIg
Ol1ayoveG ToU epyaAgiou (Xwpig va XpeIalovial oyKwodNg HOVWOEIG), vy TO BeTIKOU @opTiou
onueio TG olayovag dnuioupyei TNV KATAAANAN por) peupatog (dnAadn nAekTpoviwv) yia To
TEAIKO attoTéAeoua (ZTTupdTTouAog B., 1993).

Ek.3.2 AutoAwkn StaBepuia

3.3 Zuokeuég d1aBeppiag

O1 ouokeuég dlaBepuiag aviAkouv oTn KATnyopia Tou €EOTTAICKOU TTOU TTPOKOAOUV €v Tw BABel
Bépuavon Twv 1oTWv. YTrodiaipouvTal o€ U0 POCIKEG KATNyopieg: OTIG dlaBepuieg Bpaxéwv
KUMATWY Kal oTIG dIaBepuieg PIKPOKUPATWY KOBWS Kal o€ TTo ouyxpova €idn OTTwg €ival ol
uTTEPOEPUiES Kal 01 EVOODINBEPUIEG.

3.3.1 AlaBeppicg Bpaxéwv KUPATWY

(A X} O1 d1aBeppieg Bpaxéwv kupdatwv (ABK) (Eik. 3.1) eivai
OUOKEUEG OEPATTEUTIKNAG €QAPMOYNAG UWNAAG ouxvoTnTag
LE 4-\ NAEKTPIKWY  PEUPATWY. XPNOIPOTIOIOUV NAEKTPOMAYVNTIKA

NAEKTPOPAYVNTIKNAG  EVEPYEIOG UWNANG oOuxvoTNTag TToU
METATPETTETAI O BePUOTNTA PECA OTOUG I0TOUG. TO WAKOG
KUMATOG TWV CUCKEUWV €£EapTATAl OTTO TN ouxVvoTNnTa PACEI

\.: S media padIocUXVOTNTOG yia ™M TTapaywyn
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Tou TUTTIOU: € = A -+ f, 610U A TO KOG KUWaTOG, f N ouXveTNTA Kal € N TaXUTNTA TOU GWTOG.
O1 ouyvéTtnTEG f OTIG OTTOIEG EMTPETTETAI VA AEITOUPYOUV 01 dIaBepUieg BpaxEwv KUPATWY givail:

o 13,56 MHZ pe pAkog KUpaTtog 22 péTpa
o 27,12 MHZ pg pAKog KUpatog 11 pétpa
e 40,68 MHZ pe pAkog Kupartog 7,5 PéTpa

O1 Trepicodtepeg ocuokeuég ABK Aemoupyolv oe ouxvomnta 27,12 MHz. H 1ox0¢ Twv
HNXavnudatwy TToIKiAAEl attd 40W £wg 1025W. O1 uéBodol epapuoyns Twv cuokeuwv ABK eivai:
n péBodog Trediou TTUKVWTA (1 XwpenTIKAG ouleuéng) kai n pEBodOG etmaywylkoU Trnviou (A
NAEKTPOPAYVNTIKOU TTEdIOU 1) ETTAYWYIKAG 0UEUENG).

O1 d1aBeppics BpaxEwv KUPATWY XPNOIKOTTOIOUVTAI O€ TTAAUIKA 1} CUVEXAG AsIToupyia.

Katd mn TTaAuIK Asiroupyia, N ouokeur], atmeAeuBepwvel NAEKTPOPAYVNTIKO TTEdI0, JE TN MOPPN
Bpaxéwv TTaApwyv (bursts) NAEKTPOPAYVNTIKAG EVEPYEIOG TTOU XWPICoVTAl 0€ OUVTONES TTEPIODOUG
OTToU Ogv UTTAPYXOUV TTOAMOI nAeKTpopayvnTIKNG evépyelag. Katd Tn ouvexr) Acitoupyia ol
OUOKEUEG OlaBepuiag Bpaxéwv KUPATWY aTTEAEUBEPWVOUV NAEKTPOUAYVNTIKY EVEPYEIA OUVEXWIG.

2€ KAIVIKI) TTPaKTIKA N TTOAIKA SlaBepuia BpaxEéwv KUPATWY UTTOPEI va XpnaolyoTtroindei yia tnv
TTapaywyr] BEpUIKAG KAl Un BePUIKAG £TTIOPACNG, EVW N CUVEXOUEVN AEITOUPYIO XPENOIUOTIOIEITAI
KUPIWG yIa TV TTapaywyn BepuIKwy eTTIOPACEWV.

O1 ouokeuég d10Beppiag Bpaxiwyv KUPATWY £XOUV DIOQOPETIKEG PUBUIOEIS yIa TPEIS TTOPANETPOUG:

° PUBPOG eTTavAANWNG TTAAPWY (EUPOG 26 £ws 800 TTAAUOUG / DEUTEPOAETTTO)

° di1dpkela TTaApoU (eUpog yia 20 €wg 400 PIKPOSEUTEPOAETTTA)

° MEYIOTN 100G TTaApou (Trepioxr) amd 150 éwg 200 W), o1 otroieg eAéyxovrtal atd TOV
XEIPIOTH) TNG CUOKEUNG, O OTT0i0G puBuidel auTég TIG TTAPAPETPOUG avAAoya PE TNV 1ATPIKA
KATAOTAON TTOU QVTIMETWTTICEL.

EmmAéov, 0 @uOIKOBepaTTEUTG UBUYPAUMICEl Kal €QaPUOlel Ta NAEKTPOdIA OTO TUARUA Tou
owpaTog Tou aoBevh TTou UTTOBAAAETaI O€ BepaTreia TTpIv attd TNV évapén TNG NAEKTPOBEPATTEIQG.
(Ghulam, Shah & Farrow, 2013).

3.3.2 AlaBeppieg MIKpOKUPATWYV

EKTTOUTTAG KOl BEPATTEUTIKAG E€QAPHOYNG  NAEKTPOPAYVNTIKAG
akTIVOBOAiag  uwnAAg (padioQwVIKNAG) ouxvoeTnNTag ME TN
duvaTtoTNTa XPAONG ME OUVEXH Kl TTAAWIKI pOr) EVEPYEIAG.

‘ H &i08eppia pikpokupdtwy (AMK) (Eik. 3.2) €ival ouokeun

O1 ouxvoTtnTeg TTOU AcImoupyei gival: 2456 MHz, 915 MHz, 750
MHz ka1 433,92 MHz.

F1K.3.3 AlaBeppia
MLKPOKULLATWV
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MNa BepatreuTiKOUG GKOTTOUG XPNOIKOTTOIoUVTal OI oUXvOTNTEG 915 MHZz e pAkog Kupatog 33 cm
Kal 2.456 MHz pg pAkog Kupatog 12,2 cm.

H nAexTpopayvnTikr evépyeia OTTwG O1adideTal J€oa aTOUG I0TOUG, ATToPPOPATal aTTd auTOoUG Kal
peTaTpéTeTal o€ BepdtnTa. To BdaBog dicioduong Tng dlaBeppiag pIKpoKUPATwY givar 8 cm. Ol
I0TOI UPNAAG TTEPIEKTIKOTNTAG € VEPO, OTTWG O UUIKOG I0TOG, ATTOPPOPOUV UEYAAO TTOCOOTO TNG
NAEKTPOPAYVNTIKAG VEPYEIOG Kal BepuaivovTal avaloya. ETTeidf dpwg 10 dépua Kal o AImTwdng
I0TOG PeYGAoU TTAXOoUG TTapoucidlouv PeyaAn avriotaon, 6ev MTPETTOUV TNV €UKOAN dicicduaon
TNG NAEKTpopayvnTIKAG akTIvoBoAiag péoa o’autous, oTToTE PIKPO TTOCOOTO NAEKTPOUAYVNTIKAG
OKTIVOBOAIQG €10€pXeTAI OTOV PUIKO 10T6. Ta Tov Adyo autd, oTtav epappoletal AMK o€ Treploxég
ME TTaxU oTpwua AiTroug, Bepuaivetal o€ TTOAU uwnAd Babud 1o dépUa Kal 0 UTTOdOPIOG I0TOG Kal
0€ PIKPOTEPO BaBuo o1 ev Tw PBdBer 10T0i. O1 HIKPOKUPATIKES SlaBepuieg uTTopolV va aufioouv
IKAVOTTOINTIKA TN Beppokpacia Twv I0TwY PEXPI BdBoug 3,5 cm, epdoov To TTéX0G Tou AITTOUG TNG
mepIoxng dev uttepPaivel Ta 2 cm. (Mamradnuntpiou 1., 2001).

Ta amoTteAéopata authg TG aulénong TnNG Beppokpaciag oOToug I10ToUG eival Ta €EAG
(ZTTupdTToUAOG B., 1993):

AU0ENOoN TNG QIPATIKAG KAl AEPPIKAG KUKAOYOPIOG

Au¢non petaBoAicuou

AUENON TNG TOTTIKAG £KKPIONG AdEVWV

AUENoN TwV KaPSIAKWY TTAAUWY KAl aVaTTVOWV

Auénon 15pwTa

EA&TTWON TOU PUIKOU OTTACOU

Meiwon Tng apTNPIOKAG TTiEoNG

Meiwaon Tng oKANPATNTAG TWV APBPWOEWV KAl KATATTPAUVOT TWV aloONTIKWY VEUPWYV

AV NN N N N RN

3.3.3 YmepBeppia

H utrepBeppia cival pia 101K BEPATTEUTIKA TEXVIKA TTOU TTEPIYPAQEl Tn diadikagia KaTtd Tnv oTroia
MEOW €QAPUOYAG NAEKTPOMAYVNTIKAG OKTIVOBOAIQG emMSIWKETAI TEXVNTA N aviywon Tng
Beppokpaciag Tou owpatog ) Tommké oToug 41-43 °C Trepitrou, OtTou €xel ekdNAwBEl évag
KAPKIVIKOG OYKOG, ME OKOTTIO TOV €AEYXO I TNV KATAOTPO®H TOU, WOTE AUTA VA KOTAOTOUV
eUGAWTO o€ emITTPOOOETEG BepaTreieg Ye akTIvOBOAieG kKal BonBwvtag €101 Tn dpdon Toug HE
TPOTTO Aueco aAANG Kupiwg ouvepyioTikd. (Bettaieb,Wirzal & Averill-Bates 2013).

Ewk.3.4 Zuokeun YrniepBepuiag

H epappoyn Tng umrepBeppiag oTn QuOikoBepaTreia yiveTal e XPAON TNG OUOKEURG
utrepOeppiag thermo TK.
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Neiroupyei o€ ouxvotnTeg 460 kHz kai 540 kHz, BpiokeTal oTnv KATtwTepn TTEPIPEPEIA UYPNANG
ouxvotntag Bepateiwv. H Thermo TK gival pakpoU prikoug KUPaATog cuokeun Beparreiag.

H ouokeunn cucowpelel éva NAeKTPIKG TTEdIO OoTOV 1I0TO PETAEU Twv OUO TTUKVWTWYV TTAAKWY,
OTTOoU ouVapPoAoyoUVTal WS NAEKTPOSIO OTNV ETTIPAVEIQ TOU CWHATOG

OepaTTeUTIKA aTTOTEAEOUATA:
o Hdiéyepon Twv Bepuwv UTTOBOXEWY PECW BEPPAVONG TWV ICTWV

o  TOTIKN augnon oTn PoK Kal TNV KUKAOPOPIa TOU aiaTog HECW TNG ayyelodIaoTOAAG

o Tomikn BeATiwon Twv 1I010TATWY PORS Tou apBPIKO uypoU

e  BeAtiwon NG eAaOTIKOTNTAG TOU CUVOETIKOU 1GTOU

e  BeAtiwon Tng Bpéyn

o  XaAdpwaon Kal avakouion atro Tov TTOvVo

o BeAtiwpéveg BepatreuTIKES DladIKOCIEG HEOW TNG augnuévou PeTaBOAIKOU puBuou

e AUgnon Tng amoppoPnong

3.4 Apxég

O1 Baoikéc ouoTdoeig KaTd TN xpron diabepuiwyv cuvowilovtal TTapakdtw (ZTmmupoTToulog B.,

1993):

3.4.1 MéTpa TpOoTACIag VIO THV aO@AAEIA TOU aoBevoUg:

>

>

Y

YV VYVVVV

H nAekTpoxeipoupyiky povada (ESU) Ba mrpétmel va XpnolyoTrolgital uovo atrd 10TpIKO
TIPOCWTTIKO PETA aTTd KATAAANAN eKTTAIdEUON.

To 107pIkd TTPOooWTTIKG eAéyxel TRV ESU yia ¢nui€g, ouptrepIAapfavopévng TG Jovwaong
OAwV Twv KaAwdiwv Kal NAekTPodiwy, KABWG Kal TWV TTPOELIBOTTOINTIKWY AUXVIWV TNG
O1a0eppiag, OTTWG £TTIONG KAl TWV TTPOEIBOTTOINTIKWY NXWV.

H ESU Ba mrpétrel va gival ToTroBeTnuévn o€ oTaBepd onueio. Agv TTPETTEI N YEVVITPIO VO
£XEI Uypagia ] va uttdpyxouv ToTroBeTnuéva doxeia pe uypd TTAvw O€ QUTH.
Avtevdeikvutal n xprion eBapuévwy r XaAaouEVWY NAEKTPOBIWY, AaBidwv r} WaAIdIwy.
AvTevdeiKvUTAI N ETTIOKEUR EVEPYWYV NAEKTPOBIWY, AaBidwV 1 YaAidIwv.

Avtevdeikvutal n xprion tng ESU pe Tapouaia e0QAEKTWY UANIKWV (TT.X. AAKOOANG).

O o0oBevng TIpémTel va  gival HOVWHEVOSG €vavTl OAWV TwV NAEKTPIKA  aywyIhwy
QVTIKEIMEVWV.

2T10UG a0Beveig e BnuatodoTtn f amvidwTr (GAwv Twv TUTTWV) ATTAITEITAI N CUUBOUAA
TWV €I8IKWV TIPIV aTTO TNV £VOOOKATTNON, YIATI TTPETTEI VO UTTAPXEI YVWOT TOOO0 OXETIKA UE
TN ouxvoeTNTa TNG AEIToupyiag Tou PNPaToddTn rfj Tou amiviIdwTH, 0G0 Kal JE T ouxvoTnTa
Agitoupyiag TNG S100eppiag. ZuvioTATal POVIUN NAEKTPOKOPDIOYPAPIK TTapakoAoubnaon
o¢ autoUg Toug aoBeveig, kard tn didpkeia TNG XprAong tng dloBeppiag. H xprion
OITTOAIKAG Bl10Beppiag PTTOPET va EAXIOTOTTOINCEI TNV TTIBAvVOTNTA €TTITTAOKWYV. Edv, Opwg,
XPNOIMOTIOIEITAI JOVOTTOAIKA NAEKTPOXEIPOUPYIKN HOVAdA, TOTE TTPETTEI VO TOTTOBETEITAI TO
OUBETEPO NAEKTPODIO GO0 TO dUVATOV TTIO KOVTA OTO €VEPYO NAEKTPODIO. AYECN ETTOQN
TOU OUBETEPOU NAEKTPOBIOU PE TNV EUPUTEUHEVN CUOKEUN 1] Kal Ta NAEKTPODIA TNG TTPETTEI
Va aTTOQEUYETAI.

Mpiv amd Tnv evepyotroinon Tng ESU, o1 puBuiceig Ba TTpéTrel va etTaveAéyxovTtal Kal va
yiveTal TTpo@opikr emReRaiwon HETAEU TOU EVOOOKOTTOU Kol Tou BonBou.
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3.4.2 MéTpa TPOCTACIAg VIO THV 0CQAAEIN TOU TTPOCWITIKOU:

> ATTOQEUYETE TNV ETTAPN HE TO OUDETEPO NAEKTPODIO.

» O nNAeKTPOXEIPOUPYIKOG E€EOTTAICPOG TTPETTEL VA CUVOEETAI O OEIPA UE TOV
evOOOKOTTIKO «TTUPYO», yIa TNV €AayioToTroinon Twv TrapePBoAwy pe  Ta
BivTeoevOOOKOTTION.

» O KaTTvOG TTou TTApPAyETal KATA TN OIGPKEID NAEKTPOXEIPOUPYIKWY TTPALEWY UTTOPEI
va gival eVOXANTIKOG Kal duvnTiKA emMBAABAG yia TO TTPOCWTTIKG. KaAd eival,
Aoirév, va XpnoIPoTToloUvTal XEIPOUPYIKEG WACKEG Kal va UTTAPXEl ETTAPKNG
agPIoPdG TOU XWPOou.

3.4.3 Opl1a £kBsonc

Ta eTTAYYEAPATIKWG EKTIOEUEVA ATOMA gival T ATOUA TTOU EKTIBEVTAI O€ AKTIVOBOAIQ, WG AUEDN
OUVETTEIO TNG OTTAOXOANCNAG TOUG, N OTToia O€ QUTA TNV TTEPITITWON, Eival OI ETTIXEIPNUATIEG TWV
povadwv diaBeppiac. (Delpizzo & Joyner, 1987)

Katd tn didpkeia g BepaTtreiag, otav eival o€ AEITOUpyia N CUCKEUR, O QUOIKOBEPATTEUTEG
aTTaITEITAl Va peivouv o€ eAAXIoTn attéoTaon 1 m atrd Ta nAeKTPOdIa Kai Tr cuokeur] dlabepuiag
Kai 0,5 m amd 1a KaAwdIa, OTTwg £0eIEav TA ATTOTEAECUATA ATTO €PEUVEG TWV OUOKEUWV
O1aBeppiag Bpaxéwv kupdtwy oTig HMA (Ruggera, 1980) kai Kavadd (Stuchly, 1982). EmittAéov,
ol QualkoBepatTreuTéC dIdACKOVTAl va PNV xelpiCovial Ta nAekTpddia, OTav n unxavh €ivar oe
Aemoupyia. (Ghulam, Shah & Farrow, 2013).

MNa va diac@aAioTei 0TI 01 popeic eKUETAAEUONG Oev eKTIBEVTAI TTAVW ATTO TO GUVICTWHEVO 6pIO,
0l KWOIKEG 0PICouV TIG EAAXIOTEG OTTOOTACEIG TTOU O XEIPIOTAG Ba TTPETTEl va dlaTnproel atrd Toug
EQPAPUOOTEG:

o Vi Bpaxéa kupata: Tm amd Toug €@appooTéC Kal 0.5m ammd 1a koAwdia. O1 ocUVTouES
e€opunoeig KovTa oTa nAekTpodia emTpéTTovTal, aAAd poévo otav eival amapaitnto (DHW
1983)

® VIO MIKPOKUMOTA: 2 M aTTd TOUG EQAPHOCTEG, GAAG TTAPAUEVOUV EKTOG TNG GUECNG TTOPEING

H améotaon twv 2 m Ba mpétmel va dlac@aAilel 0TI Gv TTPOKUWOUV avTavoKAGOEIG (UTTOPEi va
atodelxBei 611, Adyw ToUu TMOAVOU OXNUATIOPOU OTACIMWY KUPATWY, O TTUKVOTNTEG PEUMATOG
MTTOPEl va auénBouv katd éva TETAPTO OTNV TTPOKEIYEVN TTEPITITWON) N €KBeon TOou XEIpIoTH Ba
gival eviog TWV CUVIOTWHEVWYV OPiWV.

Mtropei emmiong va CetrepacTei TO OpIO €TTAYYEAMATIKAG €KOEONG, €Av TTEPICCOTEPEG ATTO HIA
povada diaBeppiag Aeitoupyei eviog 2 m atrd 1o GAA0. MeTpriBnke To TTESIO TWV UPIOTAPEVWYV OTO
XWPO avAPECT OE PIa OEIpA aTTd CUOKEUEG OIOBEPMIOG (MIKPOKUPATWY KAl BPaxXEwV KUPATWY),
KATd Tn Xoprnynon Twv Koivwv TpoTwy BepaTreiag. ‘Eyive uttépBacn TOU CUVIOCTWHEVOU Opiou
METOEU TWV CUOKEUWV PPaxéwyv KUPATWY, aAAd OXI avaueca o€ dU0 CUOKEUEG UIKPOKUPATWY,
mOavov Adyw TNG HEYAAUTEPNG KATEUBUVTIKOTNTAG TWV £QAPUOCTWYV MIKPOKUUATWY. (Delpizzo &
Joyner, 1987)

3.4.4 Oudétepa NAEKTPODIA

To oudETeEPO NAEKTPODIO TTPETTEI VO EQAPHOZETAI POVO ETTAVW OTO OWHA Tou acBevoug. Mepikoi
KataokeuaoTéG ESU atrairouv T XpAon OTTaoTWV OUBETEPWY NAEKTPOdIWV yia Tn OWOTN
TTapakoAouBnan Tng moldTNTag €TMaPng MeTagy Tng TAAKAS Kal Tou acBevoug. Oudétepa
NAEKTPOBIA MIOG XPAONG dEV TIPETTEI VA ETTAVAXPNCIUOTTOIOUVTAL.
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»  'EAeyx0G OXETIKA PE TNV NUEpoPnVia ARENG (av XenOIPOTToIOUVTAl ANYHEVES TTAGKEG, N
KOANa ptTOpEl va atroTuXel va diatnenaoel eTagrn Pe 1o dEpUa Tou aoBevolg Kal va
TIPOKAAEDEl EyKAUUATA).

»  'EAeyxog oXeTIKA e TNV TTAGKA TOU aoBevoUg yia OTToIadATTOTE NMId, TPOTTOTTOINON N
QIXMNPEG OKPEG.

» To oudétepo nNAeKTPOBIO Oev TTIPETTEI VO EQAPUOCETAI GE OPICHEVEG TTEPIOXEG,
OUMTTEPIANOUPBAVOUEVWV TWV TTEPIOXWYV HE OOTIKEG TTPOECOXEG, HETOAAIKA pooyEUUATA
1l TTPOBECEIG, TITUXEG TOU DEPUATOG, OE TTEPIOXEG ME OUAWDN 10TO, TPIXWTA PEPN, OF
KABe pop@r QTTOXPWHMOTIONOU Tou OEPUATOG, TPAUMATIOMOU, ot Akpa He
TTEPIOPIOUEVN TTAPOXN QiUATOG, O€ TTEPIOXES TTOU YEITVIAZouv pe NAekTpodia HKI ) og
TTEPIOXEG TTIEONG.

» To oudétepo NAekTpOdIo Ba TTPETTEl va eQapudleTal 0 KAAG QIOATOUMEVO WUIKO 10TO.
To &épua Ba TTpéTTel va gival KaBapd, oTeyvo Kal ammaAAaypévo atmd TPIXES, yia va
amopeuxBei N ATTWALIX TNG €TTAPAG avdAueca oTnv TAGKa kal 1o Oéppa. To
NAEKTPOBIO BeV TTPETTEI VA €ival EVTEAWGS TUAIYHEVO YUpw aTro €va akpo. H eTTIKAAuWwn
TIPETTEI VA ATTOQEUYETA.

» To oudétepo nAekTpddIo Ba TTpéTel atrd TNV apXr va €ival KATAAANAo oe péyeBog,
OTIG KAVOVIKEG OIAOTACEIG, YO TO BAPOG TOU 00Bevoug Kal dev TIPETTEI TTOTE va
k6BeTal auBaipeTa.

> Oudétepa nAeKTPOdIa TTOU €XOUV MOAIC a@alpebei atrd Tov aoBevry, TTPETTEI va
avTIKaTaoTabouyv aTréd véa.

Ewk.3.5 Oudétepa nAektpodia

3.4.5 E18iIkéc KaTaoTaoelc: TToAuttodekTounl R EMR

» Evodeikvutar mpoocapuoyry oTiG pubuiceig oTig 101aiTEPEG OuvOnKeg (TT.X.
pUBUIoN TNG diaBepuiag o XapnAnf 10XU yia TO AeTTTO €vTEPO).

» Av 0 Bpoxog TTOAUTTOOEKTOMNG eyKAWRIOTE yéoa og TToAUTTOdqA, evdEeikvuTal
augnon TG 10XUG TNG KOTING.

» Tpooéte 0 Bpdxog va pnv ayyicel To atrévavtl atrd TN BAGRN Toixwpa.

» Amo@uyeTe Tn Beppotnéia Twv BabuTepwy PUiKWY oToIfddwy (Kivouvog yia
KaBuaoTepnuévn didtpnon).

3.4.6_Zuvinpnon unxavnudrwy
H éAA&1iyn ocuvtApnong Tou £§O0TTAICNOU TNG d1aBeppiag BpaxéwV KUPATWY £XEI apVNTIKO

QVTIKTUTTO OTNV I0XU £§080U Kal ETTOPEVWG ETTNPEALEI apVNTIKA TOOO ThV atrédoon Tou,
600 Kal TRV ac@daAsia Twv acBevwy. (Guirro R, Guirro E, Sousa N, 2014)
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3.5 XpRoeig

H xpAon Twv &i1aBepuiy Bpaxéwv KUPATWY evOEiKVUTOI OTIC AKOAOUBEG TTEPITITWOEIG
(MaoyaAidng M.X., 1991):

2.€ MUIKOUG OTTAOHOUG OKEAETIKWY HUWV YIa TN XaAdpwaor| TouG.

> & OUOKAUTITEG APBPWOEIC.

>€ TTEPIPEPIKES AYYEIOKEG TTAOAOEIG.

2€ KOKWOEIG TTEPIPEPIKWV VEUPWV.

2€ uTtogieg Kal xpOviEC GAEYUOVWOEIS KAl TPAUMATIKEG KATAOTACEIG (TT.X. AyKUAOTTOINTIKA
oTTovOUAOaPBPITIOA, ETTIKOVOUAITIOAO, IViTIOA, peupaTocidr) apBpitida, opoyovoBuAakiTIOqA,
METOTPAUMATIKI apBpiTIda, KAKWOEIS CUVOEGHWY).

2¢e OepUaTIKES TTABAOEIC yIa TN BEATIWON TNG AIMATIKAG Kal TNG AEUPIKAS PONG.

SNANENENEN

\

H xprion Twv S1008epuIwy PIKPOKUUATWY eVOEIKVUTAI OTIG OKOAOUBEG TTEPITITWOEIG (ZTTUPOTTOUAOG
B., 1993):

> ¢ uttoéeieg Kal XpOVIEG PAEYHOVWOEIG KAl TPAUUATIKEG KATAOTACEIG.
2€ KivnToTroinan dUCKAUTITWY apBPWaOEwWV.

> & OEUTEPOYEVEIG HUIKOUG OTTAOHOUG.

TNV €KAEKTIKN) B€puavan Twv opyavwy NG Aekavng.

AN NN

3.6 NopoBeoia AsiToupyiag epyaoTnpiou QUOIKOBepaTTEiag

21ig 26/01/1987 dnuooieuBnke 10 Mpoedpikd Aldrayua (MA) 29/87 10 otmoio kaBopilel Toug
Opoug Kal TIG TTPOUTTOBECEIG Xopriynong Adeiag AsiToupyeiag epyaoTnpiou QuOoIkoBepaTreiag oTnv
EAANGDQ, o1 oTT0ieG 1I0XUOUV £wg Kal OruEpa. 210 apBpo 2 Tou MNMA 29/87 opifovTal oI aTTaITHOEIG
TTEPI XWPWV Kal EOTTAIONOU Twv gpyacTnpiwy. O1 amaitioelg Tou eE0TTAICHOU TTEPIAaUBAVOUV:

a. Tpdameleg Beparreiag (2),

B. MoAucuyo (1),

Y. Tpoxdg wpou (1),

0. MNodnAato oTaTIKo (1),

€. HAextpokivntn €AEn, auxevikr Kal oo@uikn hoipa, oTTovouAikhG oTAANG (1),

OT. ZUOKEUNA NAEKTPOBEpaTTEiaG YOABAVIKWY, QapadIKwV Kal dIadUVAUIKWY PEUMATWY (1),

n. Zuokeun diaBeppiag (1),

0. Zuokeun utrepnxwv (1),

1. AivoAoutpo (1),
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1a. MapagivéAoutpo (1),

IB. Zuokeun nAekTpopaAd&ewy (1),

Iy. Mnxdavnua TTpnviopou, UTITIAoROU AKPAG XEIPOG Kal TTEPICTPOPNG KApTTou (1) Kal

10. Oepud, Yuxpd emoOEuaTa.

Ek16¢ Twv OuoKeuwv TIOU  aTTAITOUVTAl  yia  Tn  xopAynon 4&dciag  Asitoupyeiag
QuoikoBepaTtreuTnpiou, UTTApXOUV  Kal  GAAeG  OTTOU  XPNOIYOTTOIOUVTAl  EUPEWG  OTNV
OTTOKATACTOON, ME BETIKA OepaATTEUTIKA OTTOTEAECHOTA. ZUOKEUEG TTOU TTEPIAaUBAvovTal OTO

OUVOAIKO €COTTAIOUO TWV £PYAOTNPIWY QUOIKOBEPATTEIOG, EKTTEUTTOUV KATA TN XPAON TOUG GToV
QvVOPWTTIVO OPYAVIOHO, EVEPYEIQ NAEKTPOUAYVNTIKAG aKTIVOBOAIAG.
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KED®AAAIO 4: EPEYNHTIKH AIAAIKAZIA - ATTIOTEAEZMATA

4.1 EIZArQrikA

H Baoikn 16éa NG TTapoucag YEAETNG gival N oxéon Twv P/BepaTTEUTWV PE TNV ACPaA Xpron
TNG NAEKTpouayvnTIKAG AKTIVOBOAIOG Kal €IDIKOTEPA TWV dlaBepuiwyv. H guaoikoBepatreia cival n
BepatTeuTIKA TTPOCEYYION TTOU BacifeTal OTa QUOIKA PEOA (Kivnon, Qwg, vePS, NAEKTPIKO pelpa,
K.a) TIOU XPnOIJOTIOIOUVTal OTTd  Tov  €CeIdIKEUPEVO  eTTayyEAUATIa  uyeiag, TITUXIOUXO
PuoikoBepaTTEUTH YIa BEPATTEUTIKOUG OKOTTOUG. ‘EXEl e@appoyr) o€ aoBeveic OAwv Twv laTpikwy
eIDIKOTATWY . O QUOIKOBEPATTEUTNG YIA TV ATTOKATACTAON KAl TNV a1To0epaTreia Twv Tadnoswyv
xpnoigotoiei diagopoug TPOTIOUG Kal PECa OTTWG MAAAEN, XEIPOTTPAKTIKNA, WNXavoBepartreia,
KivnoloBepartreia, Kai TIG JopPES BepuobepaTreiag pe Tnv BorBeia dieBepuItv.

4.1.1 H XPHZH TQN AIAGEPMIQN ZTHN ®/0 ZTHN EAAAAA

O okoTég TNG TTapoUoag £€peuvag yevvhnonke péoa armmod TTapaTnpRoclis ue Baocikd yvwuova Tnv
onPavTikh €GENIEN TwV dlaBeppiwy 0TV EAAGDA, TNV OAOEva Kal PeyaAUTEPN EQAPUOYH TOUG OTTd
TTARBOG BepaTTEUTWYV KAl TNV Auénuévn avTaTTokpion Tou KOOUOU TTPoG auTh TN YEB0dOo aAAd Kal
TNV ATTOTEAEGUATIKOTNTA TNG MEBGOOU auTNG.

4.2 ZKOMNOZ THX NAPOYZAZ EPEYNAZ

e H digpedvnon NG yvwong Twv ®/BepatreuTtwv, n Groyng Toug yida ToV TPOTTO XpHong Twv
d100ep IV KAl 0 TPOTTOG XPrONG TOUG.

e H digpevvnon tng dmowng Twv P/Bepatteutwiv yia BEuata TEXVIKAG UTTOOTAPIENG Kal
ouvTAPNONG TWV dIABEPHIWV

e H digpedvnon Tng dmoywng Twv P/BepatTeEUTWV Yia TNV ACPAAEIQ TOUG ATTO TNV XPHon Twv
O1a0epUILIV.

4.3 YAIKO KAl MEOOAOZ

Alavepndnkav 36 ouvoAikd €1IKG OXEDIAOUEVA EPWTNUATOAOYIO O€ TPEIG TTOAEIS TNV TPITTOAN
otov BéAo kai otnv KaAaudra . H epeuvnTiki opdda eTIoKEPONKE €171 TOTTOU
PuoIKoBEPATTEUTHPIA KAl KATEYPAWE OTOIXEIA TNG KABE JOVADAG KAl TUVEAEEE TIG OXETIKEG
QTTAVTHOEIG ATTO TOUG OCUMUETEXOVTEG OTNV YEAETN (MTAPAPTHMA 1).

4.4 ANOTEAEZMATA ZTHN TPINOAH

Ta ammoTteAéoparta TNG £€PEUVAG YIA TOUG QUOIOBEPATTEUTEG, TTAPOUCIAZoVTal AVOAUTIKA JE HOP®NA
mVaKwy, PE avaloyn ypagiki TTapdoTaon TwV OTTOTEAECUATWY YIa COQECTEPN TTapouaiaon
TOUG.

MINAKAZ 1: Katavour Twv amaviioewy Twv epwTnOévTwy o€ oxéon PE TO QUAO TOUG. ZTn
TTapouoa PEAETN TTAPAv PEPOG 11 QUOIOBEPATTEUTEG/TPIEG OTNV TPITTOAN €K TwWV OTToiwV o1 4
(64%) nTav yuvaikeg kai o1 7 (36%) ATav Avrpeg.
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MINAKAZ 2 : KaTtavopr Twv amaviAoewy Twv epwTnBéviwy oxeTIKA Pe TNV nAikia Toug. To
€Upog NAKKiag kupaiveTav ammd 21 £wg 65 eTwv. Me 1o yeyaAUTEPO TTOOOOTO VA BPICKETAI PETAEU
TwV NAIKIWY 31-45.

2.HAIKIA
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MINAKAZ 3 : Katavour Twv atmavTioewyV TwV EpWTNOEVTWY 0€ OXEON UE TA £TN ETTAYYEAUATIKAG
TOUG gUTTEIPIag TTOU KUPaivoTay atrd 0 éwg avw atrd 20 £1n.

3. 'ETH ENMAITEAMATIKHZ EMNEIPIAZ
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1 H15ewc20
5ewq 10 m>20
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MINAKAZ 4 :Karavopr] Twv ammavinoewv Twv epwTtnBéviwyv ot oxéon ME TO €idOG TwvV
d100epuiwv TTou O1€BeTav OoTa QuUOIKoBepaTtreuTripia Toug. OAol o1 epwTnBévieg diBeTav oTO
QUOI00EPATTEUTAPIO TOUG OIOBEPUIES €ITE PIKPOKUPATWY, €iTE dlaBeppies Bpaxéwv KUpdTwy, eiTe
ev00dIaBeppieg/uTTEPBEPUIES i KOl CUVOUAOUO TWV TTPOAVAPEPOEVTWY CUOKEUWV.

4.1 APIOMOZ MIKPOKYMATQN
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4.2 APIOMOZ BPAXEQN
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ENAOAIAGEPMIEZ/YTNEPOEPMIEZ

43




60 - =0
ig : ENAOAIAQEPMIEE/YNEPOEPMI
30 - EZ
20 -
10 - — ml
0 ENAOAIAQEPMIEE/YNEPOEPMI
(o'W (= oo (a1 (=
- - - - -
> > > > >
S~ S~ e . — 2
d N N d N
s @ = @ = @ = @ S @ ENAOAIAQEPMIEEZ/YNEPOEPMI
o = o = o = o, = o = EX
@ O @ o @ & @ & @ o
<0 <0 <o < 0o L0 3
8 3 8 8 8 ENAOQAIAQEPMIEZ/YNEPOQEPMI
4 < 4 4 <
= = = = = EZ
L Ll L Ll Ll
0 1 2 3 4

MINAKAZ 5 : Katavoun Twv oTTaviACEwV Twv €pwTnOEVIWY oUPQWVA PE TOV OpPIBPO Twv
ETTAYYEAPOTIWOV  uyEiag/xpnoTwy  Twv  dloBeppioy TTOU  atmaoxoAouvTtar o€ KABe
QUOIOBEPATTEUTHPIO CUPTTEPIAAUBOVOUEVOU Kal ToUu €pwTnBéviog. O apIBUOS Twv XpNoTwy
KupaivoTav atmo 1 éwg TepioadTepoug aTrd 20 XPROTEG ava QUOIOBEPATTEUTAPIO.

5. NOZOI ENMAITEAMATIEZ YTEIAZ /IXPHZTEZ AIAOEPMIQN ANAZXOAOYNTAI 2TO
XQPO zZAZ ZYMIMEPIAAMBANOMENOY KAI TOY EAYTOY ZAZ
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A
0 T T T T T
1 2 3 4 NAPATIANG
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MINAKAZ 6 : Katavour Twv OTTaviAOewyv TwV EpwTNOEVTWY OE OXEOn WE TOV APIBUO Twv
aoBevwv TTou e€uTTnpPETOUV HE Xprion dlaBeppiag nuepnaiwg. O apiBudg kupaivoTav atmod 0 €wg
TepIoadTEPOUC aTrd 20 aoBeveic pe To PEYAAUTEPO TTOCOOTO va KupaiveTal PeETatu 6 ¢wg 10
aoBevwv.

6. MOZOYZ AZOENEIZ EZEYNHPETEITE(ME XPHZH AIAOGEPMIAZ) HMEPHZIQZ;
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40 -
m0-5

30 - m6-10
20 - m11-15

MAPAMANQAMO 20
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P
0 T T T 1
0-5 6-10 11-15 NAPAMANQ

AMNO 20

MINAKAZ 7 : Katavop Twv amaviACEwV Twv epwTtnOévIwyY 0€ oxéon Pe Tov apiBud Twv
aoBevwyv TTou e§uTTNPETOUV PE Xprion d1aBeppiag ynviaiwg. O apiBudg kupaivotav atd 0 £wg
epioodTepoug atd 30 aobeveig pe péoo 6po Toug 11-20 aoBeveic.

7.MOZOYZ AZOENEIZ EEYNHPETEITE(ME XPHZH AIAGEPMIAZ) MHNIAIQZ

40

35 -

m0-10

25 m11-20

20 - 21-30

15 - mMAPANANQANO 30

0-10 11-20 21-30 MAPAMANQ
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MINAKAZ 8 : Kartavour] Twv ammaviioewyv Twv £pwTnBEVIWY OTO €pWTNUO av UTTApXouv
O1a0é01ua yPaTITa TTPWTOKOAAQ YA TUTTOTTOINUEVES BEPATTEUTIKEG OUVEDPIES yIa KABe pnxdavnua
d100eppiag. Katd Tnv TTpPOCWTTIKI TOUG EKTIUNON 64% atravrnoav BeTIKA Kal 36% apvnTIKA.

8. YMAPXON AIAGEZIMA NMPQTOKOAAA TTIA TYNOMOIHMENEZ ©OEPANEYTIKEZ
ZYNEAPIEZ A KAOE MHXANHMA AIAGEPMIAZ;

70

60 -

50 o
40 - B NAI
30 o mOXI
20

10 -

NAI OXI

MINAKAZ 9 : Kartavour Twv OTTaviioewy TwV pWTNOEVTWY OTO €PWTNPA Qv UTTAPXE! €IOIKNA
TTPOOTACIA (TT.X. TIPOCTATEUTIKEG KAAUTITPEG, YUOAIQ, KATT. ) yIO TO TTPOCWTTIKO KOl TOUG A0BEVEig
KATA TNV €yKupoouvn Kal yohouyia. Katd Tnv TTpOoCWTTIKI TOUG eKTiUNoN 46% atrdvinoav BeTIK&
Kal 54% apvnTiKa.

9.YMAPXEI EIAIKH NMPOZTAZIA (N.X. MPOZTATEYTIKEZ KAAYTITPEZ, N'YAAIA, KAI.) MNA
TO NMPOZQMNIKO KAI TOYZ AZOENEIZ KATA THN EFKYMOZYNH KAI TAAOYXIA;

50 -

40 A
m NAI

30 A
mOXI

20 -
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MINAKAZ 10 : KaTtavounq Twv OTTAVIACEWV TWwV €PWTNOEVTWY OTO EPWTNUA AV UTTAPXEI
TNOTOTTOINTIKO ETTAPKEIAG YVWOEWY KAl KATAPTIOEWY TWV £pYalopévwy TTOU aTTaoX0AOUVTAl OTOV
XWPO TOUG 0€ BEuaTa aKTIVOTTPOOTOCIOG. KaTté Tnv TTPOCWTTIKY Toug ekTiunon 73% atmdvrnoav
BeTIKA Kal 27% apvnTiKA.

10.YNAPXEI MIZTOMNOIHTIKO ENMAPKEIAZ TNQZEQN KAI KATAPTIZEQN TQN
EPFAZOMENQN MNMOY AMAZXOAOYNTAI ZTO XQPO ZAZz ZE OEMATA
AKTINOINPOZTAZIAZ;
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40 7 mOXI
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MINAKAZ 11 : Katavour Twy oTTaviioewy TwV £pwTNBEVIWY OTO EPWTNMA AV EVNUEPWYVOVTAI
OXETIKA HE TO av UTTAPXOUV YypaTITd TTPWTOKOAAQ €pyaciag yia Tnv TTpooTacia otmmd Tnv
akTivoBoAia atrd Tig diabeppieg. Katd Tnv TTPOOWTTIKN TOUG €KTiuNON 27% atrdvinoav BeTIKA Kal
73% apvnTIKA.

11.EIZAZTE ENHMEPOZ AN YIMAPXOYN IPAMTA NPQTOKOAAA EPIrAZIAZ I'A THN
NMPOZTAZIA KAl AKTINOBOAIA AMNO TIZ AIAGEPMIEZ;
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50 - H NAI

40 7 = OXI
30
20
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MINAKAZ 12 : Karavoup Twv ammavioewyv TwV E€PwTNOEVIWY OTO €pwTnUa av 1O
QUOI0BEPATTEUTHPIO TOUG SIOBETEI YPOTITA TTPWTOKOAAD EAEYXWYV TwV dlaBeppiwy (TT.X. BAGBN oTNn
Auyxvia magnetron 4 oT1o €I0IKO OwpaKkiopévo KaAwdio, TTapaATAPNoN YIia AEITOUPYIKA
CUMTTEPIPOPA TOU PNXAVANATOG). Katd Tnv TTPOCWTTIKN TOug eKTiunon 36% atravrnoav BeTikd& Kal
64% apvnTIKA.

12. TO OYZIOEPAINEYTHPIO ZAZz AIAGETEI FPANTA NMPQTOKOAAA EAEMXQN TQN
AIAGEPMIQN,;
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MINAKAZ 13 : Kartavoun Twv amaviiOewv Twyv €pwtnBEéVIWY OTO €PWTNPA av ThnpeiTal
nuepoAdyio BAaBwv Tng diaBepuiag (avaypagr PBAaBwyv, YETATPOTIWY, £MOIOPBWOEWY Kal TOU
TIPOCWTTIKOU TTOU TIG SIATTIOTWOE Kal autoug TTou 8i0pBwaav Tnv BAGRN). Katd tnv TpoowTTiKn
TOUG eKTiNNON 27% amdvinoav BeTIKA Kal 73% apvnTIKA.

13. THPEITE HMEPOAOI'IO BAABQN THZ AIAOEPMIAZ;

90 1
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70
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50 A  NAI

40 - m OXI
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20 -

NAI OXI

50



MINAKAZ 14 : Kartavoun Twv amaviOewv Twyv epwtnBéVIWY OTO €PWTNPA av ThnpeiTal
nUEPOASYIO  via  KABe  ocuokeur)  dlaBspuiag(apxeio  eAéyxwv  TTOIOTNTAG,  EAEYXOI
a1mod0XAG/EYyKATAOTAONG, TTEPIODIKOI TEXVIKOI EAEYXOI, EAEYXOI META ATTO KABE QUOIOBEPATTEUTIKA
eméPPBaan, KATT. ). Katd Tnv TTpOCWTTIKN) TOug €KTiunon 9% atrdvinoav BeTIka Kal 91% apvnTIKA.

14. THPEITE HMEPOAOTIO IN'A KAGE 2YZKEYH AIAOGEPMIAZ;

100 -~

60 - H NAI

mOXI

40 o

20

NAI OXI
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MINAKAZ 15 : Kartavourp Twv OTAVIACEWY TwV €pwTNBEVIWY OTO €pwTnUa av oTav
Xpnoigotroiolv Tnv diabeppia kabopifouv ol idlol TRV d6on ava Tatnon f XpnoluoTrolouv Ta
BepatreuTik@ TTPpWTOKOANG TTOU TIpoTeivel N idla n ouokeuny (epyooTaciakd). Kard tnv
TIPOCWTTIKA TOUG €KTiUNON 27% atmavrnoav BeTikd, 18% apvnTIKA Kal 54% XpnOIUOTTOIET Kal TIG
OUo ueboddoug.

15. OTAN XPHZIMONOIEITE AIAGEPMIA KAOOPIZETE EZEIZ TH AOZH ANA NMAOHZH ;

H XPHZIMOTIOIEITE TA OEPAMNEYTIKA NMPQTOKOAAA MNMOY MNPOTEINEI H IAIAH
ZYZKEYH

KAITA AYO

NAI
oxXl mOXI

B KAITA AYO

NAI

52



4.5 ANOTEAEZMATA XTON BOAO

MINAKAZ 1: Katavour) Twv amaviioewy Twy epwTnOévTwy o€ oxéon ME TO QUAO TOug. 2Tn
TTapouca PEAETN Tpav PEPOog 15 @ualoBepatreuTég/Tpieg aTov BOAo ek Twv otroiwv o1 9 (60%)
ATav yuvaikes kai ol 40 (%) ATav avrpeg.

1.0YAO
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20
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MINAKAZ 2 : Katavour] Twv amaviioewy Twy pwTnOEVIWY OXETIKA PE TNV NAIKia Toug. To
€Upog nAIKiag KupaivéTav atrd 21 £€wg 65 eTwv. Me 10 peyaAlTeEpPo TTOGOOTO va BpiokeTal HETALU
TwV NAIKIWY 26-30.

2.HAIKIA
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MINAKAZ 3 : Katavopur Twv atmmavTioewyV TwV EpWTNOEVTWY O€ OXEON UE TA £TN ETTAYYEAUATIKAG
TOUG gUTTEIPIAG TTOU KUPaivoTay atréd 0 éwg évw atré 20 £1n.

3.’ETH ENMATTEAMATIKHZ EMMNEIPIAZ
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MINAKAZ 4 :Katavounn Twv amaviioewyv Twv epwtnBéviwv o€ oxéon He To €idog Twv
O1a0eppiv TTOU BI1EBeTAV OoTa QuaikoBepatreuTripia Toug. OAol o1 epwTnBévTeg dIEBeTAV OTO
QUOI0BEPATTEUTHPIO TOUG BIABEPIES €iTe PIKPOKUMATWY, €iTe dlaBeppicg Ppaxéwv KUUATWY, €iTe
evoodI00eppiec/uTTEPOEPUIES ) KOl CUVOUACUO TWV TTPOAVOPEPBEVTWY CUOKEUWV.

4.1 APIOMOZ MIKPOKYMATQN
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4.2 APIOMOX BPAXEQN
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4.3 ENAOAIAGEPMIEZ/YTIEPOEPMIEZ
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MINAKAZ 5 : Katavounq Twv OTTOVTACEWY TwV £pwTNOEVIWY CUPPWVA PE TOV GpPIBPO Twv
ETTayYEAMOTIOV  uyEiag/xpnoTwy  Twv  diaBepuitov TTOU  aTTracyoAouvial 0€  KABe
QuOoI0BepaTTEUTHPIO CUPTTEPIAAUBAvVOUEVOU Kal Tou epwTnBéviog. O apiBuds Twv XpnoTwv
Kupaivotav atré 1 £wg TepioadTepoug atd 20 xproTeg ava QualoBepaTreuTApPIO.

5. MNOZOI EMAITEAMATIEZ YTEIAZ /XPHZTEZ AIAGEPMIQN AMNMAZXOAOYNTAI ZTO
XQPO ZAZ ZYMIMNEPIAAMBANOMENOY KAI TOY EAYTOY ZAZ
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MINAKAZ 6 : Katavourn Twv ammaviioewy TwV epwTNOEVTWY O0€ OXEON ME TOV apIBuO Twv
aoBevwv TTou e€uTTnPETOUV HE Xprion dlaBeppiag nuepnaiwg. O apiBudg kupaivoTav atmod 0 €wg
TepIoadTEPOUC aTrd 20 aoBeveic pe To PEYAAUTEPO TTOCOOTO va KupaiveTal PeTatu 6 ¢wg 10

aoBevwv.

6. MOZOYZ AZOENEIZ EZEYNHPETEITE(ME XPHZH AIAGEPMIAZ) HMEPHZIQZ;
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MINAKAZ 7 : Katavour Twv ammavifoewy TwV epwTNOEVTWY O€ OXEON ME TOoV apIBud Twv
a0Bevwv TTou eguttnpeToUV e xprion dlaBeppiag unvigiwg. O apiBudg Kupaivotav ammd 0 Ewg
meploadTepoug amod 30 acBeveic pe TO peEyaAUuTEPO TTOCOOTO va Bpioketal petatu  21-30
000eveic.

7. NOZOYZ AZOENEIZ EEYNHPETEITE(ME XPHZH AIAOGEPMIAZ) MHNIAIQZ;
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20 | m11-20
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MINAKAZ 8 : Kartavour] Twv ammaviioewyv Twv £pwTnBEVIWY OTO €pWTNUO av UTTApXouv
O1a0é01ua YPaTITa TTPWTOKOAAQ YA TUTTOTTOINUEVES BEPATTEUTIKEG GUVEDPIES YIA KABE PnXavnua
d100eppiag. Katd tnv TTpoowTrIKr Toug ekTipnon 80% atravrnoav BeTikd Kal 20% apvnTIKA.

8. YMAPXON AIAGEZIMA I'PAMNTA NMPQTOKOAAATIA TYNOMNMOIHMENEZ ©OEPANEYTIKEZ
ZYNEAPIEZ A KAOE MHXANHMA AIAGEPMIAZ;
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40 - mOXI
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MINAKAZ 9 : Katavour) Twv ammavIiAoewy Twv £pwTnBEVIWY OTO EPWTNHA AV UTTAPXE! EIDIKN
TTPOCTACIA (TT.X. TIPOOTATEUTIKEG KAAUTITPEG, YUOAIQ, KATT. ) YIQ TO TTPOCWTTIKO KAl TOUG aoBeveig
KATA TNV €yKupgoouvn Kal yaAouyia. Katd tnv TpoowTriKA Toug exTipnon 33% amavinoav BeTIKG
Kal 67% apvnTiKA.

9.YNAPXEI EIAIKH NMPOZTAZIA (MN.X. NIPOZTATEYTIKEZ KAAYMNTPEZ, N'YAAIA, KAI.) A
TO NMPOZQMNIKO KAI TOYZ AZOENEIZ KATA THN EFKYMOZYNH KAI TAAOYXIA,;
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MINAKAZ 10 : KaTtavounq Twv OTTAVIACEWV TWwV £PWTNOEVTWY OTO €PWTNUA AV UTTAPXEI
TNOTOTTOINTIKO ETTAPKEIAG YVWOEWY KAl KATAPTIOEWY TwV £pyalouévwy TTOU aTTaoX0AOUVTal GTOV
XWPO TOUG 0€ BEéuaTa akTIVOTTPOOoTaOIaG. Katé Tnv TTpooWTTIKY Toug ekTiunon 93% atmdvrnoav
BeTIKA Kal 7% apvnTiKA.

10.YNAPXEI MIZTOMOIHTIKO EMAPKEIAZ TNQZEQN KAI KATAPTIZEQN TQN
EPFAZOMENQN MNMOY AMAZXOAOYNTAI ZTO XQPO ZAZ ZE OEMATA
AKTINOINPOZTAZIAZ;
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MINAKAZ 11 : Katavour Twy oTTaviioewy TwV £pwTNBEVIWY OTO EPWTNMA AV EVNUEPWYVOVTAI
OXETIKA HE TO av UTTAPXOUV YpaTITd TTPWTOKOAAQ €pyaciag yia Tnv TrpooTacia amd Tnv
akTIvoBoAia atrod Tig diaBeppieg. Katd tnv TTpoowTrikr) Toug ekTipnon 100% atrdvinoav BeTIKA Kai
0% apvnTiKA.

11.EIZAZTE ENHMEPOZ AN YIMAPXOYN IPAMTA NPQTOKOAAA EPIrAZIAZ I'A THN
NMPOZTAZIA KAl AKTINOBOAIA AMNO TIZ AIAGEPMIEZ;
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MINAKAZ 12 : Karavoup Twv QTTOVIACEWY TwV €pwTNBEVTWY OTO €pWTNUA av  TO
QUOI0BEPATTEUTHPIO TOUG SIOBETEI YPOTITA TTPWTOKOAAD EAEYXWYV TwV dlaBeppiwy (TT.X. BAGBN oTNn
Auxvia magnetron 4 o010 €I0IKO OwPOKIOPEVO KAAWDIO, TTOPATAPNON VYIa  AEITOUPYIKNA
OUNTTEPIPOPA TOU PINXAVANATOG). Katd Tnv TTpOCWTTIKY Toug ekTiunon 80% atmrdvrnoav BTk Kal
20% apvnTIKA.

12. TO OYZIOEPAMNEYTHPIO Az AIAGETEI FTPANTA NPQTOKOAAA EAEMXQN TQN
AIAGEPMIQN,;
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MINAKAZ 13 : Kartavoun Twv amaviiOewv Twyv €pwtnBEéVIWY OTO €PWTNPA av ThnpeiTal
nuepoAdyio BAaBwv Tng diaBepyiag (avaypagr PBAaBwyv, YETATPOTIWY, £MOIOPBWOEWY Kal TOU
TIPOCWTTIKOU TTOU TIG SIATTIOTWOE Kal autoug TTou di0pBwaoav tnv BAGRN). Katd Tnv TTpocwITIKA
TOUuG ekTipNon 33% armdvrinoav BeTIKA Kal 67% apvnTIKA.

13. THPEITE HMEPOAOI'IO BAABQN THZ AIAOEPMIAZ;
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MINAKAZ 14 : Kartavoun Twv amaviOewv Twyv epwtnBéVIWY OTO €PWTNPA av ThnpeiTal
NUEPOASYIO  via  KABe  ouokeury  diaBepuiag(apxeio  eAéyxwv  TTOI0TNTAG,  €AEyXOI
a1mod0XAG/EyKATAOTAONG, TTEPIODIKOI TEXVIKOI EAEYXOI, EAEYXOI META ATTO KABE QUGCIOBEPATTEUTIKA
eméPPBaon, KAT. ). Katd tnv mpoowTtikf Toug ekTiunon 33% amdavinoav BeTikd kai 67%
apvnTIKA.

14. THPEITE HMEPOAOTIO IN'A KAGE ZYZKEYH AIAOGEPMIAZ;
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MINAKAZ 15 : Kartavouq Twv aTTavIACEWV TwV €pwTNBEVIWY OTO €pWTNUa av oTav
Xpnoigotroiotv Tnv diabeppia kaBopifouv ol idlol Tnv 66on ava Tddnon | XPnNOIUOTIoIoUV TA
BepatreuTik@ TTPWTOKOAAO TTOU TTpOTEivEl N idla n ouokeuny (epyooTaciakd). Kard Tnv
TTPOCWTTIKA Toug ekTiunon 13% amdvrnoav BeTikd, 13% apvnTIKA Kal 74% XPnNOIYOTTOIET Kal TIG
OUo uebodoug.

15. OTAN XPHZIMOMNOIEITE AIAGEPMIA KAOOPIZETE EZEIZ TH AOZH ANA NMAOHZH ;

H XPHZIMOTIOIEITE TA OEPATMNEYTIKA NMPQTOKOAAA MNOY MNMPOTEINEI H IAIAH
2YZKEYH

KAITA AYO
NAI
OXI mOXI
B KAITA AYO
NAI
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4.6 A[TIOTEAEZMATA ZTHN KAAAMATA

MINAKAZ 1: Karavopr Twv atmmaviAoEwy TwV epwTnOEVIWY 0€ OXEon PE TO QUAO TOUG. ZTn
TTapouca PEAETN Tpav PEPOS 15 @uaoioBepatTeuTéC/Tpleg oTnv KaAaudTta €k Twv OTToiwv o1 6
(60%) nTav yuvaikeg kai o1 4 (40%) ATav AvTpEg.
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MINAKAZ 2 : Katavoury Twv amavifoewy TwyV pwTnOEVTWY OXETIKG PE Tnv nAkia Toug. To
€Upog NAIKiag KupaivéTav atréd 21 €wg 65 eTwv. Me 10 YeyaAlTePO TTOGOCTO va BpiokeTal HETAEU

TwV NAIKIWY 46-50.

2.HAIKIA
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MINAKAZ 3 : Katavopur Twv atmmavTioewyV TwV EpWTNOEVTWY O€ OXEON UE TA £TN ETTAYYEAUATIKAG

TOUG gUTTEIPIAG TTOU KUPaivoTay atréd 0 éwg évw atré 20 £1n.

3.’ETH ENMATTEAMATIKHZ EMMNEIPIAZ
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MINAKAZ 4 :Katavounn Twv amaviioewyv Twv epwtnBéviwv o€ oxéon He To €idog Twv
O1a0eppiwv TToU B1€BeTaV OTa QuaIkoBepaTtreuThpia Toug. OAol o1 epwTnBévTeg diEBeTav OTO
QUOI0BEPATTEUTHPIO TOUG BIABEPIES €iTe PIKPOKUMATWY, €iTe dlaBeppicg Ppaxéwv KUUATWY, €iTe
evoodI00eppiec/uTTEPOEPUIES ) KOl CUVOUACUO TWV TTPOAVOPEPBEVTWY CUOKEUWV.

4.1 APIOMOZ MIKPOKYMATQN
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4.2 APIOMOZ BPAXEQN
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4.3 ENAOAIAGEPMIEZ/YTIEPOEPMIEZ
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MINAKAZ 5 : Katavounq Twv OTTOVTACEWY TwV £pwTNOEVIWY CUPPWVA PE TOV GpPIBPO Twv
TToU  amaoxoAhouvrar o€ KABe
QuOoI0BepaTTEUTHPIO CUPTTEPIAAUBAvVOUEVOU Kal Tou epwTnBéviog. O apiBuds Twv XpnoTwv

ETTAYYEAMOATIWOV

Kupaivotav atré 1 £wg mepioadTepous atrd 20 xpAoTeG avd GuaIoBEPATTEUTAPIO.

uyeiag/xpnotwyv  Twv  dIaBepILV

5. MNOZOI EMAITEAMATIEZ YTEIAZ /XPHZTEZ AIAGEPMIQN AMNMAZXOAOYNTAI ZTO
XQPO ZAZ ZYMIMNEPIAAMBANOMENOY KAI TOY EAYTOY ZAZ
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MINAKAZ 6 : Katavourn Twv ammaviioewy TwV epwTNOEVTWY O0€ OXEON ME TOV apIBuO Twv
aoBevwv TTou e€uTTnPETOUV HE Xprion dlaBeppiag nuepnaiwg. O apiBudg kupaivoTav atmod 0 €wg
TepIoadTEPOUG atrd 20 aoBeveic pe 10 PeEYaAUTEPO TTO000TO va Ppioketal petatu 0 €wg 5
aoBevwv.

6. MOZOYZ AZOENEIZ EZEYNHPETEITE(ME XPHZH AIAGEPMIAZ) HMEPHZIQZ;

60 -
50 -
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30 - m6-10
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10 -
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0 1 I T 1

0-5 6-10 11-15 MAPAMANQ
AMNO 20
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MINAKAZ 7 : Katavour Twv ammavifoewy TwV epwTNOEVTWY O€ OXEON ME TOoV apIBud Twv
a0Bevwv TTou eguttnpeToUV e xprion dlaBeppiag unvigiwg. O apiBudg Kupaivotav ammd 0 Ewg
meploadTepoug atrd 30 acBeveic pe 10 peyaAlTepo TTO0OOTO va Ppioketar yetatu 0 éwg 10
000eveic.

7. MOZOYZ AZOENEIZ EZEYNHPETEITE(ME XPHZH AIAOGEPMIAZ) MHNIAIQZ
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MINAKAZ 8 : Kartavour] Twv atmmaviioewyv Twv £pwTnNBEVIWY OTO EPWTNHA AV UTTGPXOUV
O1a0é01ua YPaTITa TTPWTOKOAAQ yIa TUTTOTTOINUEVES BEPATTEUTIKEG GUVEDPIES YIa KABE pnxavnua
d100eppiag. Katd tnv TTpoowTrikr Toug ekTipnon 30% atravrnoav BeTika Kal 70% apvnTIKA.

8. YMAPXON AIAGEZIMA I'PAMNTA NMPQTOKOAAATIA TYNOMNOIHMENEZ OEPATMEYTIKEZ
ZYNEAPIEZ A KAOE MHXANHMA AIAGEPMIAZ;

70 ~

50 -

m NAI

mOXl
30 -

20 -

NAI (0)4
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MINAKAZ 9 : Katavour) Twv ammavIiAoewy Twv £pwTnBEVIWY OTO EPWTNHA AV UTTAPXE! EIDIKN
TTPOCTACIA (TT.X. TIPOOTATEUTIKEG KAAUTITPEG, YUOAIQ, KATT. ) YIQ TO TTPOCWTTIKO KAl TOUG aoBeveig
KATA TNV €yKupgoouvn Kal yaAouyia. Katd Tnv TpocwTikr Toug ekTipnon 60% atmdavinoav BeTIKA
kal 40% apvnTikd.

9.YNAPXEI EIAIKH NMPOZTAZIA (MN.X. NIPOZTATEYTIKEZ KAAYMNTPEZ, N'YAAIA, KAI.) A
TO NMPOZQMNIKO KAI TOYZ AZOENEIZ KATA THN EFKYMOZYNH KAI TAAOYXIA,;
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40 -
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30 - mOX|

20 A
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NAI Oxl
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MINAKAZ 10 : KaTtavounq Twv OTTAVIACEWV TWwV €PWTNOEVTWY OTO EPWTNUA AV UTTAPXEI
TNOTOTTOINTIKO ETTAPKEIAG YVWOEWY KAl KATAPTIOEWY TwV £pyalouévwy TTOU aTTaoX0AOUVTal GTOV
XWPO TOUG 0€ BEéuaTa akTIVOTTPOOoTaOIaG. Katé Tnv TTpoowTTIKY Toug ekTiunon 40% atmdvrnoav
BeTikd ka1 60% apvnTiKA.

10.YNAPXEI MIZTOMNOIHTIKO ENMAPKEIAZ TNQZEQN KAI KATAPTIZEQN TQN
EPFAZOMENQN MNMOY AMAZXOAOYNTAI ZTO XQPO ZAZ ZE OEMATA
AKTINOINPOZTAZIAZ;
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50 -
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mOXI

10 -

NAI OX|
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MINAKAZ 11 : Katavour Twy oTTaviioewy TwV £pwTNBEVIWY OTO EPWTNMA AV EVNUEPWYVOVTAI
OXETIKA HE TO av UTTAPXOUV YypaTITd TTPWTOKOAAQ €pyaciag yia Tnv TTpooTacia otmmd Tnv
akTivoBoAia atrd Tig dlabeppieg. Katd Tnv TTpOOWTTIKN Toug ekTiunon 60% atrdvinoav BeTIKA Kal
40% apvnTIKA.

11.EIZAZTE ENHMEPOZ AN YIMAPXOYN IPAMTA NPQTOKOAAA EPIrAZIAZ I'A THN
NMPOZTAZIA KAl AKTINOBOAIA AMNO TIZ AIAGEPMIEZ;
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MINAKAZ 12 : Karavourp Twv Qmmavifoewy TwV €pwTnBéviwv OTO €pwWTNUa av TO
QUOI0BEPATTEUTHPIO TOUG SIOBETEI YPOTITA TTPWTOKOAAD EAEYXWYV TwV dlaBeppiwy (TT.X. BAGBN oTNn
Auxvia magnetron 4 oT0 €I0IKO OwPaKICPEVO KOAWDIO, TTapaTAPENON YIG AEITOUPYIKA
CUNTTEPIPOPA TOU PNXAVANATOG). Katd Tnv TTPOCWTTIKN Toug ekTiunon 70% atmravrnoav BeTikd Kal
30% apvnTIKA.

12. TO OYZIOEPAMNEYTHPIO ZAZ AIAGETEI FPANTA NPQTOKOAAA EAEMXQN TQN
AIAGEPMIQN;
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50 A
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40 -
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30 A
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MINAKAZ 13 : Kartavoun Twv amaviiOewv Twyv €pwtnBEéVIWY OTO €PWTNPA av ThnpeiTal
nuepoAdyio BAaBwv Tng diaBepyiag (avaypagr PBAaBwyv, YETATPOTIWY, £MOIOPBWOEWY Kal TOU
TIPOCWTTIKOU TTOU TIG SIATTIOTWOE Kal autoug TTou di0pBwaoav tnv BAGRN). Katd Tnv TTpocwITIKA
Toug ekTipnon 40% armdvrinoav BeTikA Kal 60% apvnTIKA.

13. THPEITE HMEPOAOI'IO BAABQN THZ AIAOEPMIAZ;
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40 1 = NAI

30 - mOXI
20
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MINAKAZ 14 : Kartavoun Twv amaviOewv Twyv epwtnBéVIWY OTO €PWTNPA av ThnpeiTal
NUEPOASYIO  via  KABe  ouokeury  diaBepuiag(apxeio  eAéyxwv  TTOI0TNTAG,  €AEyXOI
a1mod0XAG/EyKATAOTAONG, TTEPIODIKOI TEXVIKOI EAEYXOI, EAEYXOI META ATTO KABE QUGCIOBEPATTEUTIKA
eméPPBaon, KAT. ). Katd tnv TTPoowTtiKA Toug €kTiunon 20% amdvinoav Bemikd kai 80%
apvnTIKA.

14. THPEITE HMEPOAOTIO IN'A KAGE ZYZKEYH AIAOGEPMIAZ;

80 -

60 -
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40 - mOXI

30 -

10 -

NAI OX|
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MINAKAZ 15 : Kartavoury Twv aTTavIiACEwyv Twv €pwtnBéVIWY OTO €pwTnua av oTav
Xpnoigotroiolv Tnv diabeppia kaBopifouv ol idlol Tnv 66on ava Taddnon | XPNOIUOTIoIoUV TA
BepatreuTik@ TTPpWTOKOANG TTOU TIpoTeivel N idla n ouokeuny (epyooTaciakd). Kard tnv
TTPOCWTTIKA Toug ekTiunon 30% amavrnoav BeTikd, 20% apvnTiKa Kal 50% XpnOoIUOTTOIEl Kal TIG
OUo ueboddoug.

15. OTAN XPHZIMONOIEITE AIAGEPMIA KAOOPIZETE EZEIZ TH AOZH ANA NMAOHZH ;

H XPHZIMOTIOIEITE TA OEPAMNEYTIKA NMPQTOKOAAA MNMOY MNPOTEINEI H IAIAH
ZYZKEYH

KAITA AYO
NAI
OXI B OXI
B KAITA AYO
NAI

S

85



KEDPAAIO 5: 2YZHTHZH — ZYMIMEPAXZMATA

O1mtwg @aiveral Aomrév atd Ta TTapaATTaAvW N avBpwmvn kabnuepivotnta TTEPIBAAAETaI aTTO TTAPQ
TTOAEG HOP@EG aKTIVOPBOAIAG TIC otroieg oI avBpwTrol duvnTIKA XPENOIYOTIoIoUV O £va €upu
QAo dPACTNPIOTATWY (TNAETTIKOIVWVIEG, padlo@wvia, OIKIOKA Xpnon, latpikn k.a). Map’ oN
QUTA OI HOPPES AUTEG EVEPYEIOG OEV €XOUV TTAVTOTE BETIKO QVTIKTUTTO OTNV avBpwTrivn uyeia. H
lovTiCouoca akTivoPBoAia (akTiveg X, yauua, padievépyela,) UTTOPEI va TTPOKAAECEI ONUAVTIKEG Kal
avetravopbwTteg BAAReg T6oo 010 DNA 600 Kal TNV KUTTAPIKA doun Twv opyaviopwyv. Qotdéoo
OKOPN Kal n W 1ovriCouoa akTivoBoAia (padlokuuaTta, PIKPOKUUATA, NAEKTPICUOG) N OTToia
XPNOIJOTIoIEITAI  €UPEWG OTOV TOMED TNG Uyeiag OAAG kal o€ €va eupl @QACHA  TNG
KaBnuepivoTnTag, 6TAV TTAPAYEl BepudTNTa O PEYAAa eTTiTTEdA KOl 0€ oUVAPTNON PE TNV EAAEIYN
TIPOCTATEUTIKWV METPWY, gival IKkavr va BAAyel guaiodnTa dpyava Kai doPEG Tou avBpwITivou
OWMATOG TO OTToI ATTAITOUV (YEyovog TTOU QaiveTal Kal atrd TNV KATAOKEUN Kal guoTach Toug)
XOUNAOTEPEG BEPUOKPATIEG TTPOKEIMEVOU VO AEITOUPYOUV CWOTA KAl VA UNV KATAOTPEPOVTAI.

2TOoV TOMEQ TNG IOTPIKAG KAl TNG @uolkoBepaTtreiag n akTivoBoAia HPETAEU AGAAWV POopPWV,
gU@aviCeTal KAl JE TN XPAON TOU pnXavhuoTog Tng dlaBeppiag. ZTnv 1aTPIK TO OUYKEKPIPEVO
MNXAvnNua XPNOILOTIOIEITAlI €UPEWG OTIG XEIPOUPYIKEG €TTePPAceIg €dw Kal TTOAAG  xpovia
(MovoTtroAIKA-AITToAIK diaBeppia K AITTOAIKR) dlaBepuia véag yeviGg) PeE OKOTTO Kupiwg Tnv
alpoéoTacn Katd T SIAPKEID TOU XEIPOUPYEIOU JECW TOU ETTITOTTIOU KAUTNPIACHOU TWV QYYEIWV.

2TNn QUOIKOBepaTTEIa XpNOIKOTTOIoUVTAl KUPiWG N diaBepuia MIKPOKUNATWY KaBwg Kal diabspuia
Bpaxéwv Kupdtwy o’ €va PeyGAO TTOCOOTO TTEPITITWOEWY KOl 0€ MIKPOTEPO PaBud dAAa €idn
OTTwG n evdodiaBeppia Kal n uTtEPBEPMIa PE OKOTTO KUPIiwG TN MEIWON Tou TTOVOU PECW TNG
augnong TnG Bepuokpaaciag oTn BepaTTeudUEVN TTEPIOXH.

H 1mTapoloa £peuva €ixe wg OKOTTO va PEAETACEI TO TTOOOOTA TOU APIBUOU Kal TOU €idoUg Twv
XPNOIUOTTOIOUMEVWY OIaBEPUIWY Kal TOV TPOTIO JE TOV OTI0I0 XPENOIUOTIOIOUVTalI aTTd TOUG
QuoikoBepaTreuTé. ETTiong TNV KATAPTION TOUG KABWG Kal Tou AoITToU fonOnTikou TTPOCWTTIKOU
TAVW OTA PnxavAuata outd. TEAOG peAETHBNKE TOOO TO aAv TTANPOUV TIG ATTOPAITNTES
TTAPAUETPOUC VIO TNV TTPOCWTTIKA TOUG TTpoC0Tacia aAAd Kal yia TNV TTpooTacia Twv acBevwy,
000 Kal yIa TN OWOTH CUVTAPNON TWV PINXavVAUATwy.

Baoiopévor ota d1Bvr) TTPWTOKOAAO TTPOCTACIAG VIO TO OUYKEKPIMEVO PNXAVAMATO QVOUEVAUE
TTWG N TTAEloYn@ia Tou EAANVIKOU QUOIKOBepaTTeEUTIKOU duvapikou Ba Atav evrjuepn TO00 YIa TIG
TIPOCTATEUTIKEG TTOPAUETPOUG OCO Kal yia TIG amapaitnTeg OladIKaoieg ouvtipnong Twv
MNXavNUATWyV- €PYOAEIWY AUTWY YEYOVOG TTOU O€ YEVIKEG YPAUMEG, ME BAoN Ta oToIXEia TTOU
OUAAEXBNKav @aiveTal TTwg eival o€ KAmoio Babud ap@ifoAo. Autd aTTOdEIKVUETAI KAl OTO
TTO00O0TA TTOU EPPAVICOVTalI OTOUG TTOPATTAVW TTIVOKEG.

O1wg @aivetal AoITTOV To HEYAAUTEPO TTOCOOTO TOU OUVAMIKOU TWV £pWTNBEVTWY atToTeEAOUVTAV
QTTO YUVAIKEG TO GUVTPITITIKO TTOOOOTO TWV oTToiwv ATav 31-50 £TWV Kal ETTAYYEAPATIKY EUTTEIPIA
atd 5 €wg mavw atd 20 €1n. To dedopévo autd o ouvdapTnNOn PE Ta OTOIXEIO Ta oTToia €idaue
Tapamavw Kol Ba  oxoMidooupe apyotepa  OTn OUCATNON QUTH, TIPOKOAED  18IAITEPO
TTPORANPATIONO OGO APOPd TO XPOVIKO dIACTNPA OTO OTT0I0 OI AvBPWTTOI AUTOi eKTEIBOVTal OTA
MEYAAQ TTOCOOTA TNG TTAPAYOPEVNG OTT TO MNXAvNUa oKTIVOBOAiag, ota TTAdicia TnG SOUAEIdg
TOUG KaI TWV KABNUEPIVWOV BEPATTEIWV.

ZXETIKA ME TOV APIBUO TWV MPNXAvVNPATWY avd QUOIKOBEPATTEUTAPIO, JIATTIOTWOANE TTWG
KUPIaPXOUV Ol OIaBEPUIES MIKPOKUPATWY CUYKPITIKA UE EKEIVEG TwV BPaxéwyv KUPATWY. AKOUN
éva onuavtikdé TTO000TO QUOIKOBEPATTEUTWY QAIVETAI TTWG £XOUV TTPOXWPRCEI OTNV ayopd
evOOOIaBEPUILV KAl UTTEPBEPUIWV TO OTTOIO €ival OXETIKA vEQ PNYavAuata Kal Ogv €ival aKOun
aTTOAUTWG BEBalo TTwG UTTAPXEl TTANPNG yvwon attd TO TTPOCWTTIKG. TEéAog éva TTO000TO TWV
BepatreuTwV  ApvABNKAY VO OCUPPETAOXOUV OTNV €PEUva  ava@époviag TTwg TIAéov O€
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XPNOIUOTIOIOUV TA OUYKEKPIPEVA WNXAVAUATA YIO TTPOCWITTIKOUG AGYOUG Kal yia Toug AGyoug
uyegiag Tou avagépbnkav TTapattavw.

2TV avTioTolXn €pwTtnon yia Tov apiBud Twyv aTTacXoAOUPEVWY OTA MPNXOVAMOTO auTd,
BepatreuTwy, @aivetal TTwg N PeyaAuTepn TTAciowneia dpacTtnpiotroiei amd 1 €wg 3 drtoua.
Quoikd To yeyovog TTWG OTNV £PEUVA EPWTABNKAV KUPIWG MIKPG OUVOIKIOKE QUOIKOBEPATTEUTHPIA
Kal OXlI TOOO PeyAAa KEVTPA ATTOKATAOTOAONG, HAG OONYEI OTO CUPTTEPACUA TTWGS Ol IBIOKTATEG
EMTPETTOUV TN XPHON TWV INXAVNHATWY QuTWVY attd OA0 To dUVANIKG TNG ETTIXEIPNONG.

Mia epwTtnon n otroia €dwaoe TTOAAEG KAl XPHOIUES TTANPOYPOPIEG OXETIKA e TNV ATTOOOXN KAl TN
Xpnon Twv Ol0Bepuioy atrd TOUG BepATTEUTEG NATAV EKEIVN TTOU OPOPOUCE TOV APIBPO TwV
a0oBevwv TTou BEXOVTAI TN CUYKEKPIYEVN Bepartreia TOGO o€ nuePAoIa 600 Kal o€ pnviaia Bdon.
Edw T1a TTooooTd @aivovTal 181aiTepa vBAPPUVTIKA a@oU éva PeEYAAO TTOCOCTO @QAiveETAl TTWG TIG
XPNOIYoTIoIEl O€ 6-15 dTopa NUEPNTIWG evw O¢ Pnviaia BAon ol aoBeveig o€ TTOAEG TTEPITITWOEIG
Eemepvouoav Toug 20. Paivetal €101 TTWG N XPAON TOUG ETTIQPEPEI TA ETTIOUUNTA OTTOTEAECUATA
KATA TNV KPion opIoHEVWVY BEPATTEUTWY TTPOKAAWVTAS OUWG TAUTOXPOVA TTPORANUATICUO YIia TO
TI cupBaivel 6Tav piIa TG00 gupeia Xprion YiveTal Xwpig TNV amapaitnTn TTpooTacia Té00 yia Tov
BepdrTovTa 0G0 Kal yIa TOV aoOEevH.

Oco agopd TN OIABECIPOTNTA YPATITWY TTIPWTOKOAAWY  yIO TUTTOTTOINUEVEG OEPATTEUTIKEG
ouvedpieg Ta OedopEVA £DEIEAV TTWG TO PEYAAUTEPO TTOCOOTO (58%) atravtd NAI €xovtag peyaAn
dlapopd atd ekeivoug TTou dev OiEBeTav . ‘ETol @aiveral TTwg ol TTpounBeuTég oTnv TTASIown®ia
TOUG TTAPEXOUV TIC 0dNnYieg aAUTEC OTOV QYOPAOTH TOU €KACTOTE pnxavhuatog. ‘Eyyerral Aoimrov
oTnNV Kpion Tou BepaTreuTr) To av Ba XPNOIUOTTOINCEI TV TUTTOTTOINUEVN KOI EYKEKPIPEVN ATTO TOV
TTpouNnBeuTr Bepatreia A Ba akoAouBroel pia SIKA Tou TTPOCEYYIoN OTO TTPORANUA, YEYOVOg TTOU
OTTWG Ba doupe TTaPaKATW HOIPAZeTal £TTIONG AvAAoya PETAEU TWV QUOIKOBEPATTEUTWV.

Mia ammd TIG MO CNPAVTIKEG KAl OUCIOOTIKEG iI0WG €PWTACEIS TNG £peuvag, ATAV EKEivn TTOU
0a@QOPOUCE TA TTPOCTATEUTIKA MECA TTOU XPNOIKOTTIOIOUVTAl TOOO YEVIKA ATT 'TO TIPOCWTTIKO KATA TN
didpkela NG BepaTtreiag, 600 Kal amd Toug aoBeveig Pe 101aiTEPN EUPacn OTIG EYKUUOVOUOEG
yuvaikeg. Ekei Ta ammoteAéopata givalr evBappuvTiké 10 55% Twv £pwTnBEVIWY aTTdvTNoE TTWG
AapBavel Ta amapaitnta péETpa o€ avriBeon pe 10 45% TTOU QaiveTal va XPNOIYOTIOIET Ta
MNXavApata xwpeig 1I81aitepn TTPOOTACIA TOOO yIa TO TIPOCWTTIKO 600 Kal yia Tov aoBevr.
2nUavTikd oTo onueio autd Ba ATav va TOVIOOUHE TTWG CAPKETOI ATTO TOUG CUMMETEXOVTEG
AmmAvTNoav OTNV €pWTNON autr OIEUKPIVI(OVTAG Hag TTwG Oev XPNoIYoTTololv KaBoAou To
OUYKEKPIPEVO unxavnua katd tn SIGPKEIa TNG EYKUPOOUVNG €iTe TNG aoBevoug eite kal Tng idlag
TNG BePaTTEUTPIAG EPOTOV ETTPOKEITO YIA AVTEVOEIEN.

Mia TITuxXr} TNG €PEUVAG TTOU TTPAYUATIKA €iXE BETIKO XOPAKTHPA ATAV TO KOYUATI TTOU aQOpa TNV
TNOTOTTOINKEVN ETTAPKEIN YVWOEWV ATTO TOUG QUOIKOBEPATTEUTEG TTAVW OTIG dlaBeppieg Kal
Kupiwg oTa Bépata TToU €xOouv va KAVOUV HE Tnv aKTIivoTTpooTacia. Ta atmoTeAéouarta
TOTOTTOINKEVNG KATAPTIONG KAl EVNPEPWONG gival evBApPUVTIKA a@oU To 69% KaTeixe Eyypagn
TNV EMAPKEIA YVWONG TOU UNXAVAMOTOG KOBWG Kal TwV OTTapaitnTwy AKTIVOTTPOOTATEUTIKWV
METPwYV. ZTov avTimoda 10 31% XPNOIYOTTOIOU0E TA PNXAvAUATA KABapd HPE EUTTEIPIKO TPOTTO
yeyovog TTou Ox1 1600 0Tn @Acn Tng Bepatreiag 6co TNG TTpooTaciag, divel Tnv mMOavoTNTA Va
eEM@avioToUVv AGOn TTou PTTopEi va éxouv eTTIBAABA ATTOTEAEOUATA. ZNUAVTIKO QUOIKA pOAO OTO
Bépa autd QaiveTal TTWG TTAICEl KOl N yvWon Kal EVNUEPWON TWV QUOIKOBEPATTEUTWY TTAVW OTNV
UTmapén ypamTwV TTPWTOKOAWY OXETIKA WE TNV TTPOCTACIA OTTd TNV OKTIVOBOAIG Kal TIG
0100eppieg. EKkei Ta TTpdypaTa QaAivETAl TTWG ATAV OXETIKA POIPACHEVA aQoU €va TTO000TO 62%
yvwplile TNV UtTapén Twv TTPWTOKOAwWY autwyv evw 10 38% Tnv ayvoouce. MpoBAnuatioud
OKOMN TTPOKOAEI KAl TO TTOCOOTO TWV BEPATTEUTWV TTOU €iXAV GTNV KOTOXI TOUG T TTPWTOKOAAQ
auTd, apou dev eipaoTe BERaiol OTI OAoI 01 BEPATTEUTEG HECT OTO 62% OIEBETAV TO CUYKEKPIYEVA

£yypaga.
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TENOG OXETIKA PE TN OUVTAPNON TWV PINXAVNUATWY QaiveTAl TTWG TOOO OTTO TOUG TTPOUNOEUTEG
000 Kal aTTd TOUG QUCIKOBEPATTEUTEG UTTAPXEI N TAON TOU JN CUCTNHATIKOU €AEyXOU a@oU OTTwG
@aivetal atré 10 TT0000TO (62%), &V TNPOUVTAI YPATITA TTPWTOKOAAA OXETIKA PE TN OUVTAPNON
TWV Pnxavnuatwyv. ‘Etor peydhog apiBudg (65%) @aiveTal TTwg €ite dev ouvTNPEI CUCTNUATIKA TO
MNXavnua eite dev €xel KATTOIO NUEPOAGYIO OXETIKA ME TIG ETTIOKEUEG OE ONUAVTIKA onuEia Twv
O1a0eppiwv OTTwG (T1.X. PAABN oTn Auxvia magnetron 1 oTo €I0IKO BWPAKIOUEVO KAAWDIO).
Quoikd uttdpxel kai 10 35% Twv BePATTEUTWY Ol OTTOI0I EVNUEPWVOUV OTTWG  PaiVETaI
OUCTNMOTIKA KATTOIO NUEPOASYIO OXETIKA HUE TN CUUTTEPIPOPAE TOU HUNXOVAMATOG N TIG TTIOAVEG
BA&Beg o1 omroieg TTpokUTITOUV. Meydho pepidlo euBUvNG OTO onuEio auTd, TTPETTEI VA TOVIOOUUE
TTWG PEPOUV Kal ol idlol O TTPOPNBEUTEG OI OTTOI0I GUXVA OEV EVOWUATWYOUV OTIG TTAPOXES TOUG
MIa €TACIA N AKOUN KAAUTEPA €EAPNVN CUVTAENON, YiA éva unxAavnua TO OTToi0 KATA KOV
TTapadoxr €xel peyAAo KOOTOG TOCO OTNV ayopd 600 Kal aTa AvTOAAGKTIKA TOU EQOCOV XPEIOOTEI.
2tnv 13n epwtnon avtiAauBavopacte 6T TTOANOI GUVABEAQPOI €iTE aPiEpWVOUV AlyooTd XpOvo
oTnVv ekTipnon BAABWYV Twv PnxavnuAaTwy Toug £ite dev Ta XPNOIYOTTOIOUV TG00 00 avEPEPAV.
Kal oTIg duOo TTEPITITWOEIG TTPOKAAELITAI TIPOBANUATIONOS WG TTPOG TNV TToIOTATA TNG BepaTreiag
TTOU TIPOCQPEPOUV  TA  PNXAVAMATO  Twv  €KAOTWTE  QuOIkoBepatreutnpiwy. Mapduoiog
TTPOBANUATIONSS TTPOKUTITEI KAl ATTO TIG ATTAVTACEIG TOUG KAl TNV 14n £pwytnon.

KAgivovTag, TTPETTEI VA aVAQEPOUNE TTWG EUTUXEG gival TO yeyovdg OTI TO PEYAAUTEPO TTOCOCTO
TWV EPWTNBEVTWV QUOCIKOBEPATTEUTWYV OV aKOAOUBOUV “TUPAG” Ta avaypa@oueva TTPWTOKOAAG
Bepartreiog Twv dIAPopwWY TTABRoewy, divOovTag HOG TRV dUVATOTNTA VA £GAYOUNE TO CUUTTEPAC O
OTI €ival uTTEUBUVOI OTO TTWG KAl TTOTE XPNOIUOTIOIOUV TA UNXAvAUATA TTOU SIaBETOUV.

H épeuva auth €ixe wg OKOTIO va TTAPOUCIACElI TRV KATAOTACN TTOU ETTIKPATEI OXETIKA HPE TN
XPNAon Twv dIaBeppiv atmd TOUG QUOIKOBEPATTEUTEG KOBWG KAl Ta PETPA TTPOCTACIAG TTOU
AapBavovtal TOoo yia Tn dIKA Toug aoPAAEIa 600 Kal yia TNV ao@AaA&ia Twv acBevwy. MoTeloupe
Aoitrév TTwe péoa atrd Ta atmoTeAéopaTa TTou TTapoucidoTnkav AdBape pia eikéva 1600 yia Tn
XpAoN Kal TV TTpocTagia Katd tn Beparreia, 600 kal yia Tnv ouvtipnon. MNap’ 6N autd
TEPAITEPW €peEuveG Ba ptTopolcav va dwoouv emTTAéov gupdBuvon Kal yvwon Tavw OoTo
OUYKEKPIUEVO BEUQ.

*OQa BEAaPE va TO TOVIOOUME OTI TA TTAPATTAVW CUHTTEPACHMATA KOl TTOCOCTA TTOU
avaypd@ovTal

OTO KEQPAAQIO 5 “ZulATNON- ZUPTTEPACHATA £XOUV UTTOAOYIOTEI pE BAON TO ATTOTEAéOHATA
NG £PEUVAG TTOU TTPAYHATOTTOINONKE KAl OTIG TPEIG TTOAEIG.
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NMAPAPTHMA 1

ATAGEPMIEX BPAXEQN/MIKPOKYMATQN

Epotnpatoroyro yio puorofepamevtéic/Tpres kot fon0ovg

I. ®ulo:

Avbpag O  Tuvaika O

Il. HAwia:
21-25 0] 26-30 0] 31-35 0o 36-40 0]
41-45 0] 46-50 0] 51-55 0o 56-60 0]
61-65 0]

II.'ETn EMOyyEAATIKAG EUMELPLOG:

<5 0] 5-10 0] 10-15 0] 15-20 0] >20 0]

1.Mooeg Stadepuisg neplAauBavel To (PUOLOTEPATTEUTAPLO OAC:

A. UIKPOKUUATWY

1 0 2 0] 3 0] 4 0}
B. Bpaycwv
1 0] 2 0] 3 0] 4 0}

I evdobLabeppicg/unepOeppicg

1 0] 2 0] 3 0] 4 0]

2.Méool enayyeApartieg vysiog/xpRoteg SLaBepLwV amaeXoAoUVTOL GTO XWPO TOU
ducloBepancutnpiov ocag, cupunepAapBavouEVOU Kot TOU EQUTOU 0O

1 0] 2 0] 3 0] 4 0 MNapamdvw a6 20 O

3. Néooug acBeveig e§unnpeteite (He xprion Stabeppiag) nuepnoiwg;

0-5 0] 6-10 0 11-15 (0] MNapamnavw an6 20 O
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4. Ndooug aocBeveig eunnpeteite (e xprion dtabeppiag) pnviaiwg;

0-10 0] 11-20 0] 21-30 0] Napamndvw amnd 30 O

5. Ynapxouv StaB£cipa ypamntd mPpwTOKOAAQ yLOl TUTTOTIOLNLEVEG OEPATIEUTIKEG CUVESPLEC yLa KAOE
pnxavnua dtabeppuiog;

Nar O OxO

6. YItapXeL EL6WKN pootaoia (TT.X. TPOOTATEUTIKEG KAAUTITPEG, YUAALA, KATT) yLO TO TPOCWITLKO Kol
TOoUG aloOeVEIG KaTA TNV EYKUOGUVN Kot yaAouyia;

Nar O OxO0

7. YILAPXEL TILOTOTIOLNTLKO EMAPKELOG YVWOEWV KOL KATAPTIOEWV TWV EPYAIOUEVWV TIOU
QIOLoXOAOUVTOL OTOV XWPO 00G O BEPAT AKTLVOTPOOoTAoLAG;

Natr O OxO

8. Eioaote evijuepOg/n v UTIAPXOUV YPOITTA TIPWTOKOAAQ Epyaciog yLo TNV MPOoTACio oo TV
aktvoBolia ano tig Stabeppisc;

Nar O Ox0

9. To puoLoBepaneutrplo oag SLaBETEL ypantd MPWTOKOAAA eAEyXwV Twv Stabepiwv (T.X. PAABN
otn Auxvia magnetron r} oto €L61kK6 OwpPaKIoKEVO KOAWSLO, TapaTpnon yLa AELTOUPYIKI)

oupnepldpopd TOU PNXOLVHLOTOG);

Nar O Ox.O

10. Thpeite nuepoAoyLo BAapwv tng dtabeppiag (avaypadn PAaBwV, petatponwyv, enidlopdwoswv
KOLL TOU TTPOCWITLKOU TTOU T SLAMIicTWOoE Kol autoug tou S1opOwoav tnv BAABN);

Natr O OxO0
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11. Tnpeite HuepoAoylo yia kaBe cuokeun Stabeppiag(apxeio eAéyxwv nolotntag, EAsyyot
anodoxA¢/eykatdotacng , TeEPLOSLKOL TEXVIKOL EAeyXoL, EAsyXOL HETA amd KOs ¢pucloBepansuTtiki
enéupaon, KAn);

Nar O OxO

12. Otav xpnotponoleite tnv dtabeppia kabopilete eocic TV 840N ava nadnon 1} XPNOLULOMOLEITE T
OepaneuTikd MPWTOKOAAQ TTOU MPOTEIVEL N 8L N CUOKEUN (EpyooTaoLaKd);

Noat O Ox.0 Katta 6Uo O
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