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HAEKTPOAOTIIKO EPIFAXTHPIO

2ZKOMnolI TOY MAOGHMATOZ
XPHZIMEZ NAHPO®OPIEZ
1.1 Zkomoi Tou padRpaTog

Ot Zkoroi Tou padnuaTog HECW TWV EPYACTNPLOKWY AOKNoewV eivat:

® H melpauatikn eMainBeuon NG TEXVOYVWOIag Twv BewpnTIKWV nadnudtwy Tng A’ Td-
&ng Tou HAekTpoAoyikou Topuéa.

® H amdKtnom TeEXVIKNG Telpag, TO0O TN XPN 0N TWV NAEKTPLIKWY 0PYAVWY, CUCKEUWV Kal
OTIG OUVOEONOAOYIEG AQUTWY OTA NAEKTPIKA KUKAWPATA, 00 Kal OTn XPron TwvV epya-
Aelwv yla TIq ouvdeouoloyieq NAeKTPOAOYIKOU UANIKOU.

Mla TV IKavoTtoinon Twv anaITHOEWV AUTWY Ol LaBNTEG TIPEMEL ETa ard TNV EKTEAEON
TWV €QPYACTNPIAKWY ACKNOEWV VA EUMEDWOOUV TOUG BEUENWDEIS VOUOUG Kal KAVOVEG
TOU NAEKTPLOMOU, OTwG Kal Ta Bacikd oTolxeia TG NAEKTPOVIKNG TEXVOAoyiag, Tiou ava-
PEPOVTAL YEVIKA OTA TEXVOAOYIKA pabriuata oTo TMAA(oI0 Tou wPOAOYIoU TIPOYPAUUATOS
NG MPWTNG TAENG TOU NAEKTPOAOYIKOU TOUEQ KABWG Kal oTnVv €rAOYN Kal XPrion nAe-
KTPIKWV OpYAVWV KAl CUCKEUWV, TA OToi(a XPNOoLUOTIoIoUVTAL YIa TOV EAEYXO Kal TN A&l-
ToUuPYia TWV NAEKTPIKWY KUKAWUATWV.

1.2 Xprioipeg mMAnpo@opieq yia TiIG AOKHOEIG.
Fevika.

Oa propouaape pe Tn atevr €vvola Twv AEEewV va SWOOULE TOV TIAPAKATW OPLOUO
Tou "HAektpoAoyikou Epyaotnpiou.

HAekTpOAOYIKO €pYaOTrplO Xapaktnpiletal évag xwpeog mou eival katdAAnAa diap-
PUBUIOUEVOG Kal EEOTTAIOUEVOG UE OPYavVA, CUOKEUEG KAl UNXAvV ATA yia TV mpaypa-
TOTo(NOMN NAEKTPOAOYIKWV EPpappoywv. Me tnv €vvola autr] NAEKTPOAOYIKO €£pyaOTrPLO
XPNOLUOTIOOUV Ol ETIIOTHIOVEG EPEUVNTEG YLA TNV TEPAUATIKY EMAAnBeuo™ NG €peUvAg
TOUG, oL Blounxavieg kat ot BLoTeXvieq NAEKTPIKWY UNIKWV KAl CUCKEUWV YLa TN MEAETN Kal
TOV EAEYXO TWV TPOIOVTWV TOUG. HAEKTPOAOYIKG £0YACTNPLO EMIONG XPNOLUOTIOIOUV Kal
Ol EMIXELPNOELg TIAaPOoXNG NAEKTPLKNG evépyelag (T.X. AEH) yla tnv mapakoAoubnon g
Aertoupyiag kat ™ pubuion Twv opyAvwY, CUCKEUWV KAl UNXAVNUATWY TOU NAEKTPIKOU
OUCTNUATOG KAl YA TOV EAEYXO TOU NAEKTPOAOYIKOU UAIKOU, TIOU XPNOLJOoTIolouV. X1a
NAEKTPOAOYIKA epyacTtrpla ou avapépapue epyalovtat eidIkol NAekTpoAdyol kAbe oTdb-
MNG.
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< KE®PAAAIO NMPQTO

levikny drroyn oxoAkou
£0YAoTNPI{OU NAEKTOIKWY
UETPHIOEWY

Anapaitnta OUwg OTO NAEKTPOAOYIKO £PYACTNPLO TIPEMEL va €XOUV PaBnTeloel Kal
OA\oL 6oL aoXoAoUVTAL E TOV NAEKTPLOMO: LEAETNTEG, KATAOKEUAOTEG, TEXVIKOL epap-
Moyng, Texviteq. Me TNV MPAKTIKY epapuoyn NG Bewplag Tou nAeKTPLOUOU OAoL, GooUQ
avapEpaue, Hmopouv va eAEyxXouv, GuvInEouv Kal mpoAapaivouv BAABEQ kal atuxruata
anod Tn XPNOoMN NAEKTPIKWY EYKATAOTACEWV, CUCKEUWVY, OPYAVWY KAl UNXAVWV.

To "HAektpoAoyikd Epyaotriplo" pe tnv eupltepn €vvola mep\apBdavel kat Tnv 0An
dladikacia TG MPAYUATOTO0EWS TIPAKTIKWY EPAPUOYWV I EPYACTNPLAKWY AOKACEWV
nAekTpoAoyiag kal €xel kablepwbel MAEov WG Baoikd pddnua oe OAa Ta TEXVIKA OXOAeia
Kal OTIG OXOAEG TPLToRABUIag eknaideuong.

Me 10 "HAekTpoAoyikd Epyaotriplo” ot padntég Ba yivouv kavoi yia opbr) ouvdeapo-
Adynom, XPrion, PUBLLON Kal CUVTHENOT TWV BACIKWY NAEKTPIKWY OPYAVWV CUCKEUWY Kal
MNXAVNUATWV.

1.3 Opydvwon Tou pabnTikou TPOoWTTIIKOU OTO EPYAOCTHPIO.

O oKomdg Mou TIOLWKOUV Ol EpYACTNPLAKEG AOKNOELG ETITUYXAVETAL UE TN OWOTH EKTE-
Aeom} Toug. AuTtO Suwg TpoUnobEtel TAEN Kal KaAr opyAvwaon Tou epyaatnpiou, TENON
ME OXOAAOTIKOTNTA TOU KAvoviopoU Aeltoupyiag Tou, UEAETN Tou BewpnTikoU UEPOUQ
KABe aokroewg, 0pON Kal TIPOCEKTIKY XPr01N TWV OPYAVWV KAl CUCKEUWV HETPTOEWG.

O ouvtovioudg, n KaBodNynon Twv PadnTwy Kat n eniBAeyn TNV WPA TNG ACKNOEWS
TOUG amnod Toug KABNyNTEG, OTO XWPEO TOU EPYACTNPEIOU, ETUTUYXAVETAL e TO Hoipaoua
kd&be TdEewg oe OUAdEG HaBNTWV.

Me Tov Tpdmo autd apakoAouBeital KAAUTEPA N EPAPHOYY) TWV HETPWV TIPOANYEWS
atuxnudatwy, ieplopifovral oto eAdxtoto ol BAAReG Kal pOBoPES Tou epyactnplakou eEo-
TALOUOU Kal evioxUeTal To mvela TnG OUAAOYIKNG epyaciag.

2e KABe opdda padntwv Tomnobeteital Evag padntmg pEAog TG ouddag wg ekMPOow-
nég G-
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‘ONot ol pabntég kdbe ouddag Ba tomoBetnBoUv dladoxikd oe OAn tn didpkela Tou
OIOAKTIKOU £TOUG WG EKTIPOCWTIOL TNG OUAdAG TOUG Mia 1) eploodTEPES POPES TUUPWVA
Me To TPdYpauua mou Ba €xel katapTioel o urelBuvog Kadnyntig epyactnpiou. Me Tov
MpoypAuuaTIond autd avartuooeTal To alodnua Tng ureuBuvdTnTag Kal emtuyxAavetat
n neldapxnuévn epyacia péoa otnv opdda.

Ot Baoikég apuoddTNTEG TOU EKMPACWTIOU £pyaaciag tng ouddag eivarl va:

¢ [MapahapBdvel and Tov unelbuvo Tou epyactnpiou Ta dpyava, TIG CUCKEUEG, TA EP-
yaleia Kal To UNIKO Tou Ba xpnaotuomnotrjoet N oudda Tou OTn OUYKEKPLUEVT AOKNoN 1
OTIG AOKNOELG.

® Kabopilel pue ™ BorBela tou unelBuvou KaBnyntr) ta kKabrjkovta KABe UEAOUG NG
OpAdAg Yla TNV EKTEAEON NG AOKNONG.

® EruBA€nel Tnv opdda Tou OTnv MPEOETOWAcia TNG aoknoews (ouvdeopoAoyia xprion
TWV OPYAVWV KAT).

e Ewdormolel Tov ueUlBuvo KaBnynTr yla Tov EAeYX0 TNG OUVOECTOAOYI(AG TNG AOKNOEWG.

e META THN ErKPIZH ArO TON KAOHIHTH THZ ZYNAEZMOAOrIIAZ THZ AZKHZHZ
E®APMOZEI TOTE KAl MONO TAZH 2TO KYKAQMA.

® Ava@gpel aToV UTeUBUVO KaBnyntA ePIMTwon KAkAg Aettoupyiag opyAvwy 1] CUCKEU-
WV KAl avWUaNeg OTIG METPNOELS.

® ATIOOUVJOEEL UETA TNV EKTEAEDT) TWV PETPNOEWV TO KUKAWMPA artd TNV Ny NAEKTPLIKOU
PeUMATOG KAl avaPEPEL OXETIKA OTOV UTIEUBUVO KaBnynTr.

e EruBAEmneL 0T CUVTHPNON KAl TOV KaBapIoPo Twv 0pYAvVWY, CUOKEUWY TIOU XPTNOLUO-
noinoe n oudda Tou.

¢ 'O\a 1a péAN TNG opadag npénel va enavaldpouv tnv eKTENeom TnG AoKNoNG.

® Metd 10 TENOG TNG eKTEAEONG TNG ACKNONG arnd OAa Ta PEAN TNG OPADAG ETIOTPEPEL
Ta UAIKA Ttou TtapéAaBe oTov ureUBuvo Tou epyactnpiou onuelvovTag evOEXOUEVES
BAGBeg opyAvwy K.A.TL.

1.4 Zupmepipopd Twv padntwv oro "Epyaoctripio”.

H otdon twv pabntwv péoa oto epyactriplo TPEMeL va eival oAU TIPOOEKTIKA. Agv
TPEMeL va Anouoveital 0Tt TO NAEKTPIKO peUPA SEV TIPOEISOTIOIEI:

Mpocoxn Aoimadv, yiati n apéAeia kai n anpooeéia ouvendyeral moéavo Kivduvo nAe-
KTpomAn&iag oToug ackoUMeVOUG HadNTEG Kal acuvrBloteg BAABEG 1) pBoPEG oToV Ep-
yaotnplakd eEOMALOUO.

Mapakdtw divovTal PEPIKES CUMBOUAES YIA TOUG PABNTEG, TTIOU anoTteAOUV TOV KAVOVIOUO
Aettoupyiag Tou epyaoctnpiou Kal uropoulv va Xpnoiuelaouv wg odnyog atrn cuvtagr) Tou
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O1 paénTég mpémnel va:

e Mnaivouv oto Epyaotriplo ¢poviua, e TAEN Kal xwpig kabuaotepnaon.

® Epydlovtal otnv mpokaboplopeévn B€am Kat xwpiq va evoxAoUv TOUG CUMUABNTEG TOUG.

e Xpnotuomolouv Avtote Ta KAatAaAnAa gpyaleia yia kdbe gpyacia. Ot mpdxelpeg AU-
oelg dnuoupyouv mpoBAruata acpdielag kat dev eEacpaliouv €ykalpn Kal cwoth

epyaaoia.

e Alatnpouv Ta dpyava, TIG CUCKEUEG Kal Ta epyaleia o KaA katdotaon, oa va frav
OlKA TOuG.

® Aev MPETEL va UAOUV TIOTE OTO XELPLOTT] OTOLOUdTMOTE OPYAVOU 1] UNXAVNAG.
® Mnv evepyouv pupokivduva.

® PpovrtiCouv av eEaptdatal and autoug va eEacpalifouv TIq TPOUTIOBETELS YIa ATPAAN
epyaoia, kKaAd agplopud Kal EMAPKr] PWTIOUO.

® Mnv naiCouv pe tnv agpdiela tTwv ANwv, kal pnv KAvouv pApaoeq kal aoteia, yiari
auTo eival emkivduvo.

® AQrjvouv To UEPOG ToU epydaTtnkav dtav TEAEWTOUV TNV EpYacia Toug, otnv Katdota-
on 1ou T0 Bpnkav. Kadapidtnta kai Tagn.

® Evnuepwvouy, mpv apxioouv pia pérpnaon, Tov ureubuvo Kadnyntr.
® Mn onatalouv UNIKA kat xpdvo. Kat ta dUo kooTiCouv ToAU.
® PpovrtiCouv mAvta n doUAELd TOUG va eival cwaoTr).

e ‘Exouv unoyn toug ndvra ot n anpoaoegia de dikaloAoyeital. Av dev eival alyoupol yia
KATL va {nTtouv Tn Borbela Twv CUUNABNTWV TOUG KAl TOU KaBnyntr] Toug.

® Mn @eUyouv and to Epyactriplo oto 1éAog kdbe rieptddou av dev aEloAoyouv Tov eau-
TO TOUG, WG TPOG TNV Tr)ENOM ToU Kavoviopou Aettoupyiag Tou Epyaotnpiou.

® O paBnTtég €xouv TNV UNoxPEwWon va ndpouv TeTpddla epyactnpiou.

1.5 MpoeToipacia kal d1adikacia yia TNV EKTEAECT TWV EPYACTNPIAKWY ACKHOEWV.

® [pwv amnd omnoiadnnote ouvdeouoAoyia, oxedldleTal TO NAEKTPIKO KUKAWMA TNG AOKT)-
OEWG KAl OnuewwvovTal Ta dpyava, ol GUCKEUEG, Ta dokipta kat Ta UAIKA Tou Ba xpn-
glJoroinouv.

¢ [lpayuaromnoleital n ouvdeouoAoyia TNG aoKNoewWS £TOl, WOTE Ta dpyava Kat ol ou-
OKeUgg va TomobetnBoulv endvw OTov MAYKO gpyaciag oe Tétoleg BE0EIQ Kal TIoU O
XELPLOPAG TOUG va eival eUKOAOG Kal 1] avAyvwaor Twv evaelEewv Toug Avetn and Kade
padntA g opddag.
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HAEKTPOAOTIIKO EPITAXTHPIO >

e EAEyxetal ) duvatdtnTa Twv opyAvwY YA Tn CUYKEKPIUEVN ACKNON Kal EKAEYETAL N
KATAAANAN KA{paka.

e Ewdormoleital and tov eKnpOowro TNG opddag o ureubuvog Kabnyntrg yia Tov EAeYX0
NG ouvdeauoloyiag.

® E@’ doov dobel n €ykplon Tou kABNynTtH, TOTE €PapUAleTal TAON OTO KUKAWMA Kal
eAEyxeTal n andkAon Twv evdelEewv Twv opydvwv Unwg unepPaivouv Ta dpla g
kAlpakag. Av oupBel kTt T€Tolo dlakdrTeTal auéowg 1 Tdom.

® Metd Tov €AeyX0 TNG OuvdeTOAOYI(ag Kal Twv opyAvwy, eKTEAOUVTAL OL ETPNOELG UE
npoooxn Kal kataypdgovtal Ta arnoteAéopata. Kabe puétpnon ekteAeital ek mepLtpo-
g and 6Aoug Toug NadnTEG TG opddag.

® MeTd TNV eKTEAEON TWV PETPNOEWV AMOCUVIEETAL N TNy Kal ewdomoleitat yU autd o
KaBnynmg.

AkoAouBoUv uroAoylopol KATL. kal didovtal oTov Kadnyntr yla €ykplon Kat Bewpnon.
Av kdTt dev Trye KaAd, oL LETPNOELG emavalapBdavovTat.

® Tehlkd n epyacia oTo EpYaCTPLO TEAEIWVEL UE LA TUVTOMN TIEPLYPAPY) KABE aoknrae-
wq oto TeETPAdIo, TIou Ba €xel kaBoplobel and Tov kavovioud Tou gepyactnpiou. Mia
TéTola MepLypa®n propel va nepthauBdvel yla kdbe doknon:
+ Ta MApPn oTolxela Twv OpYAvVWY, UNXAVWV KAl CUCKEUWV TIoU Ba xpnotuomointouy.
* Tn ouvdeopoAoYia TNG AOKNOEWG.
* Tov Tpdmo dleEaywyng TNG AOKNOEWG KAl TA AMOTEAETUATA.
+ MNapatnpnoelg, kploelg Kat oxoAla yia tnv Aoknon.

+ Ta oroixeia anod ta Texvika eyxelpidla (manual) kat (data book) Tou kataokeuaot 1)
AAAO evNUEPWTIKO UAIKOS Ttou Ba doBei amnd to epyactrplo.
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A2KHzH 1
OPI'ANA KAI 2YZKEYEZ HAEKTPIKQN METPHZEQN

A: OEQPHTIKO MEPOX
levikd yia Ta dpyava Kail TI§ OUCKEUEG.

H npayuartomnoinon Twv dlapdpwv NAEKTPIKWY EPAPHOYWY OTO EPYACTHPLO ETUTUYXA-
VETAL UE TN BorBela TwV NAEKTPIKWY OPYAVWYV PETPHOEWV KAl OPLOUEVWV NAEKTPIKWY OU-
OKEUWV. 2TO KEPAAALO auTtd Ba meploploBoupe o€ pia oUVTOUN IapoUaCiacn Twv BAaCIKWV
opYAVWY KAl CUOKEUWV. A TN YEVIKOTEPN CUMPMEPLPOPA KAl XAPAKTNELOTIKA Toug Ba
avapepBoupe oTa KEPANALA TIOU AKOAOUBOUV KAl avapEPOVTAL O€ CUYKEKPLUEVEG UETPT)-
o€lg Kal eQapuoyEg. Mpénel duwg and tnv apxn va yvwpiloupe éva Bacikd kavova yla
TO XELPLOKO YEVIKA eVOG 0pYAVOU, HIAG CUOKEUNG Kal va akohouBouvtal moTd o1 0dnyieg
TOU KATAaoKeUaoTH Touq. 'ETol erutuyxdvoupe Ue akpiBela t pétpnor| Hag aAAd Kal Tipo-
PUAACOOUE TA Opyava N TI§ CUoKeUEG amd BAAReG.

‘Opyava NAEKTPIKWV HETPHOEWV.

Xpnowuorotouvtatl yia tn PETENON SlapopwV NAEKTPIKWVY HEYEBWY, OTIWG 1N NAEKTPIKN)
TAON, 1 évTaon Tou NAEKTPIKOU PeUpaTtog, N NAEKTPIKA avTiotaon KA. Me ta épya-
va NAEKTPLIKWV UETPNOEWV UMOPOUE VA PETPT)OOUE Kal UEYEDN UN NAEKTPIKA, OTwg N
Beppokpaacia, n uypaaoia KA. Autd ertuyxAveTal e TNV KATAAANAN avaywyn Toug o€
METPNOELG NAEKTPIKWV PEYEDWV.

Eniong e ™ BonBela Twv NAEKTPIKWY 0pYAVWV TIAPAKOAOUBOUE KAl EAEYXOUE TN Ow-
ot Aettoupyia YeVIKA NAEKTPLKWY EYKATAOTACEWV.

Ta dpyava Twv NAEKTPIKWV PeETPrioewV dlakpivovtal o dUo katnyopieg: Qg npog 1o
oUoTNua HETPNOEWG KAl WG TIPOG TNV apxn Aettoupyiag Tou.

a) Q¢ MPOoG TO CUCTNHA HETPHOEWG.

Ev3eIKTIKA:

2e autd Ta dpyava €xope TNV EvoelEn HETPNOEWS Katd TNV wpa Aettoupyiag Tou op-
yavou (Ew. 2.1).

Ew. 2.1
Evdeiktikd dpyava
avaloyikd (a) kat

ynelaka (B)

®)
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Karaypa@ika:

Eival Ta épyava ota omoia ot peTaBoAEG TOU LEYEBOUG TIOU EAEYXOUE AMOTUTILOVOVTAL
oe xapti (E. 2.2).

(Eik. 2.2) Kataypapikd épyavo

MaApoypaogor:

Elvait nAektpovikd dpyava. To uéyebog mou PeTpAe TIAPOUCIAZETAL UE TN MOPPT] Pw-
Tewngq ewkovag (E. 2.3).

(a) B)
Ew. 2.3 MaAuoypdeot anAng (a) kat drAng (B) déoung

ABpPOIOTIKA:

Eivalr ta épyava ekeiva rou oe miponyoupevn €vdelEn npootibetal pia véa (Ewk. 2.4).

Ewk. 2.4 ABpoloTikd Ynelakd dpyava
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B) Qg mpog TV apxn AsiToupyiag.

Mwa dAAn katnyopia opydvwy eivatl ekeiva mou ta Slakpivoupe wg mMPog TRV apxn A€l-
TOUPYIOG TWV.

HAekTpopayvnTika:

nAektpouayvntikd opyava gxoupe (Eik. 2.5):

Ekoveg 2.5

2T1pepOuevou rnviou. HAektpoduvautka. Kivntou atdrjpou

HAekTpooTaTika:

Eival Ta é6pyava nou n Aettoupyia Toug atnpifetal otig duvALELG TIOU avarTtuooovTal
peTa&l dUo popTiouEvwy ocwudtwy. Eva and ta ocwpata eivat kKivntd kat og autd otepe-
WVETAL N EVOEIKTIKY) BEASVN TOU OpYAvOoU.

ANa Jdpyava avdhoya pe Tnv apxn Aettoupyiag Toug xapaktnpifovral Oe:
Oepuikd, HAekTpoVvIKa - Wn@i1akd, AlIacTaupwHEVWY TNVIWV, ATTWOTIKOU TUTTOU, EAKTI-
KoU Tumou, Kivntou 018ripou, Kivntou payviATn, Emaywyikd, MaAAopyévwv eEAaopaTwy.

H ovouaoia Twv opydvwv NAEKTPIKWY LETPY)OEWV TIPOKUTTTEL UVNOWG ard TO NAEKTPL-
kKO uEyeBog Tou PETPOUV TN povAda PETPriOews Tou UeyEBoug. 'ETOL yia TIG METPNOELG
NG NAEKTPIKNG TAOEWGS XPNOLUOTIOIOUKE TA BOATOUETPA, TNG EVTACEWG TA AUMEPOUETPA,
NG QVTIOTACEWG TA WHOUETPA, TNG LoXUOG TA BATTOPETPA, TNG OUXVOTNTAG TA GUXVOLE-
TPA, TOU CUVTEAEDTN LOXUOG TA CUVNIUTOVOUETPA KATT.

2TIQ NAEKTPIKEG PETPNOELG XPNOLOTIooUVTAL EMioNG Kal
Ta yaABavopuetpa (Ek. 2.6) pe Ta omoia Unopoupe va pe-
TpPriooupe TIOAU HIKPEG eVTAOELG NAEKTPIKOU PeUNATOR 1
Tdoeq.

ot

Ewk. 2.6 NaABaviuetpa.
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Yridpxouv dpyava LETPOEWG TIOU XPnaoluomnotouvtal wg opntd r) Tornobetnuéva ota-
Bepd oe mivaka (Ewkéva 2.7)

Ewdva 2.7

®opntd dpyava UETPHIOEWS.
Mikpoaumnepduetoo (a)

o | BoAtduetpo (B)

et [TOAUUETPO (V)

(y)

>

|
!
Wog 10

N

04

Ewdva 2.8

‘Opyava otabepd torobetnuéva oe nivaka,
(a) Aurtepduetpo

(B) BoAtduetpo.

S
S
02

=

(@) ®)

>tnv KA{paka kdBe opydvou SLakpivope TNV TEPLOXA METPNOEWG, TIOU ival n ePLOXN
TWV TIHWV TNG KALAKAG KAl TNV MePLoxT| eVOE(EEWG, MOU elval TUUA TNG TIEPLOXNG METPN-
oewg HEoa OTO oroio oxUel N akpifela Tou opydvou 1ou divel 0 KATAOKEUAOTNG Tou. Ta
dKpa TNG MEPLOXNG AUTNAG onpelwvovTal ouvrowg pe duo teAeieq 1) actepioko (EK. 2.9).

Ewkdva 2.9
Meptox€g ueptriocws Kkat evoeiEews

HAEKTPIKEG CUOKEUEG HETPHOEWV.
OL KUpLOTEPEG CUOKEUEG TIOU Xpnatuorolouvtal oto HAekTpohoyiké Epyaotriplo eivat:

PubpuioTikég avTioTdoeig (Eikova 2.10)
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Kataokeudlovtal and PeTaAKS oupua edIkwv kKpaudtwy, énwg Mayyavivny (kpdua
XaAKoU, VikeAiou, payyaviou) kat kovoTavravn (kpdpa Xakkou, vikehiou, payyaviou), Tu-
AlyHEVO og KUAVOPO amnd MopoeAdvn 1] KEPAUIKO LOVWTIKO UAIKO.

Ewdva 2.10 Pubutotikég avtlotdoelg

KiBwTia peTaBAnTWIV avtioTaoewV
Yndpxouv Tpelg Bacikoi TUMol KIBwTiwv avtiotdgewy: Ta ouvnBilopéva Buouatoopa,

Ta BuopatoPopa deKAdIKA Kal Ta OTPOPAAOPOPa deKADIKA. 2TIG TTLO KATW EIKOVEG (2.11)
paivovtal didgopot TUToL KIBWTIwV JETABANTWY AVTIOTATEWV.

Ai1dpopol TUnoI KIBWTiWV JETABANTWV AVTIOTACEWV

CL T e ﬁ
(@) B)

Ewova 2.11 Atdpopot turot kiBwtiwy uetaBAnTwV avtiotaoewy, (a) ArAoi, (B) Buouatopdopot
dekadikol, (y) Ztpoparopopot dekadikol

(v)

Qg UAIKOG avTIoTAoEWwG OTa KIBWTIA LETABANTWY avTIOTACEWY XPNoLoTolETal payyavi-
vn 11 A\N\a Kpdpata pe JKkpo ouvteAeotn Bepuokpaoiag. ESw Ba npémnel va enonudvou-
ME €va PELoVEKTNUA TwV KIBwTIwvV peTaBAnTwy avtiotdoswv: Eival ypriyopn n o&eidwon
TWV ENAPWV Kal BUOUATWY TOUG UE AMOTEAECTUA TNV AUENOM TwV AVTIOTACEWV EMAPNG
Kal EMOUEVWS TNV aA\o{won PHETPriOEWY OTO KUKAWUA TIou gival ouvdedeuéva Ta KIBWTLA.
Nna to Adyo autd oe kdbe xprion KiBwtiou avtiotdoswv Ba mpemnel va kabapifovrat ot
enageg pe empeleta. O emagég kal Ta Buoupara propel va kabaplotolv pe KatAaNANAn
al\oLpn ToOU XPNolUoToLeiTal yia In OTiABwOoMN Twv OPEXAAKIVWV QVTIKEUEVWY. MNa Tov
KaBaplopd Amapwv ouCLwV Xpnoluoroletal kat TETpaxAwplouxog dvopakag. Metd tov
KaBaploud Twv enagwy, yla va eAattwdel n pualkn o&eidwan, enaleipovtal pe kabapr)
Balehivn (xwpig o&€a) 1 pe kaBapd mapagveéAato. Mpénet va onpelwdel Ot Ta p€ga autd
NG MMAvoewg € HELWVOUV TNV AYWYLMOTNTA TWV EMAPUV.
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AvTioTdoeIg nETaBANTAG TIUAG

Ot avtiotdoelg HETABANTAG TUNG XPnoorolouvtat oxedodv ndvra ot dadikacia di-
eEaywyng petproewv dla@opwv NAEKTPIKWY peyebwv. Ot avtiotdoelg auteg divouv n
duvatdtnta Tng KETABOANG TNG TAONG 1} TNG £vTaong Tou PeUATOG TIoU JLApPEOUV €va
NAEKTPIKO KUKAwpa. Tig avTiotdoelg HeTaBANTAG TING TG dtakpivoupe os: PuBpIoTEG
Taoewg (moTtevoioueTpa) kai PubpioTég peuparog (PoooTdreg).

1. PuBpioTég Tdoewg (MOoTEVOIOHETPA)

O puBuIOTEG TAOEWG Elval CUOKEUEG IIE TIG OTIOIEG ETITUYXAVOULE TOV UTtORIBAoHS TG
TAoewg NAeKTPIKOU JikTUoU. ‘Evag and Toug meploootePO XPNOLOTOLOUIEVOUG PUBLL-
OT€G TAOEWG €ival TO TMOTEVOLOUETPO TIOU paiveTal atny ekéva 2.12.

Ewdva 2.12
lMotevoldUETPO (PUBULOTEG TAOEWS).

Ta notevowduetpa dlakpivovtal oe AvBpaka kat oupuatoq. Ta oTevoldpeTpa Avepaka
KATaoKeuAdovTal Yia JKPEG LloXUg uEXPL 2 W kat yia avtiotdoelg arnd 500 pgxpt 10MQ kau
XPNOOTIOIOUVTAL KUPIWG 08 KUKAWMATA QUTOPATOU EAEYXOU. Ta MOTEVOIOUETPA CUPHATOG
kataokeudlovral and oupua xpwpovikeAivng Nikehiou Xpwpiou 1} GAO KaTdAANAO Kpdua
TUALYLEVO O€ KEPAMIKO HOVWTIKG UAIKO Kal YA avTIoTAoELG ard peplkd Q péxpt 50KQ.

2. PubpioTiig peuparog (PoooTdarng)

O1 pooatdreg arnoteAouvtal arnd cUPa TUALYUEVO Og OVWTIKO KUALVOPO, DIaBETOUV TPELG
akpodékteg A,B kat I (eidva 2.13). Ot dUo akpodékteg A Katl B amoteAolv ta dkpa Tou
6Aou oUpuatog, evw 0 akpodgktg I" aroteAel pia evdidueon An mou propel va al\dEel

: _ Béon ue petakivnom evdg dpopéa. Metd ) petakivnon tou dpopéa
I oTo KUKAWMA TIapeUBANETAL TO TUAKA TG avtiotaong HeTa&y Tou
otabepou onueiou a kat Tou petaBAntou onueiou ' A. Me autd Tov
TEOTO MITUYXAveTal N PUBION TOU PEUNATOG OTO KUKAWHA.

O poootdreg mapeu AN ovTal TAvta o€ oelpd OTO TUNUA TOU NAe-
KTPLIKOU KUKAWATOG TOU EMIBUOUE va pubpicoupe v évtaor) Tou.

Eikova 2.13
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3. AvTioTdoeig d1aKAadWoEWG.

Ot avtiotdoelg diakhadwoewg (dlebvrg ovouacia Shunt) eikdva 2.14.

Ewdva 2.14 Avtiotdoetg diakhadwoews (Shunt).
XPNotuornotlouvTal yia TNV EMEKTAOT TNG TEPLOXNG METPNOEWG TWV AUMEPOUETPWV.

Kataokeudlovtal and kpduata HETAANWY e JIKpO ouvTeAeoTr) Bepokpaciag, onwg n
Mayyavivn kat ouvdéovtal mavra mapdAAnAa e to épyavo (eikéva 2.15).

O

Ewdva 2.15 2uvdeon shunt o aurnepOuUeTpo

Ynidpxouv arnAd kat moAanAd Shunt. Ta moAAanAd Shunt elval katdAANAQa yla neplLo-
00TEPEG TEPLOXEG METPNOEWG. ZUVNBWG KABe aumepOUETPO cuvodeUeTal kat amd uia
oelpd Shunt yla Tnv eNEKTAON TNG MEPLOXNG METPNOEWS Tou. 'ETOL éva aunepOueTpo e
neploxn Hetpnoewg 0 -1 A unopel pe 1o KatdAAnAo Shunt va petpdel og TArjpn arndkAlon
™G BeAdvag Tou evtdoelg puéExpL 5A, 10A, 20A K.0.K.. AvTioTAoelg SLIaKAAdWOEWS EVOW-
MATWUEVESG OE AUMEPOUETPO Pag divouv éva dpyavo e TeploadTePES amnod pia MEPLOXES
peTPNoEWS (elkdva 2.16).

\
W\ /
N\ &
o wwyy, L
Ny g, 7y, 0.
X o 7
o ’6‘0

Ewkdva 2.16 KAluaka aurepousToou TPLWV MEPLOXWY UETOOEWV
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4. AvtioTdoeig o€ipdg (resistor)
2710 BOATOETPA, OTIWG OTA AUMEPOMETPA, YIA TNV EMEKTAON TNG TMEPLOXNG LETPNOEWG
TOUG XPNOLUOTIooUVTAL AVTIOTACELG 1] KIBWTLA AVTIOTACEWY TIOU OUVOEOVTAL O OELPd e

€va Baailkd dpyavo. N’ autd kat Aéyovtal avtiotdoelg oelpdg (eikéva 2.17).

o |- - 4 ©
L
&————10 . L. 0—4@——4
Ewdva 2.17
20vdeon avtiotdoews oelpds

o€ BoATOueTpO.

AvTioTdoelg oelpdQ EVOWUATWUEVESG O BOATOUETPO divouv dpyavo HeTABANTAG KAlpa-

Kag (eikova 2.18)

| |
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~ R 00
— NN V
- =0 Ewova 2.18
MetraBAnth KAjuaka BoAtduetpovu.

5. MeTaoxnHaTIOTEG HETPHOEWG.
Ma ™ p€TpNnon NAEKTPIKWY TACEWV Kal EVTATEWY SIKTUWV UPNANG TACEWG 1] HEYAAWV

evtAoewv 0g NAEKTPIKA diKTUA XAUNANG TAoewqg TapeUBArovTal PETAEU Twv SIKTUWV

KAl Tou opydvou (ox. 2.19) JeTaoXNUATIOTEG evTATEWG, () oL oroiol ovoudlovTal PeTa-
OXNUATIOTEG HETPIOEWS. Ekelvol Tou Xxpnoiuorololvtal otn HETENoN TAoewv AéyovTal

HeETAoXNHATIOTEG TAOEWG (B) (EKAveg 2.19.1).

(B) Metaoxnuatiotég
Tdoews

(a) Metaoxnuatiotg
evtdoewg

Ewdveg 2.19
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Ot MeTaoxnUATIOTEG TIOU XPNOLUOTIOIOUVTAL YA TN METPNON evidoewy Aéyovtal MeTa-
OXNHATIOTEG EVTATEWG (€IKOvVa 2.19. Y).

Ewdva 2.19.y
Metaoxnuatiotég evidoewg.

Me ToUQ METAOXNUATIOTEG UETPNOEWG ETUTUYXAVOLE AUEnom TNG MEPLOXNQ METPNOEWS
TWV opYAvwV Kal TRV NAEKTPIKA amopovwor Toug and Ta KUKAWPATa uPnAng tdoswg.
Me n BonBela Twv PETATKNUATIOTWY, TIPAYHATOoMOoLETaL N £yKATACTAON TWV OPYAVWY OE
B€0elq akivOuveg yla TO TIPOCWTIKO TIOU TA XPNOLULOTIOLEL.

B: MPAKTIKO MEPOZ
AZKHZEIZ

1. Tt onpaivouv Ta cUuBoAa

25@%@[_\_1_

2. Ze €éva Opyavo PETProewg urtdpxouv Ta oUpBoAa (emeEnynote).
=~ 15 _| \/ %

3. TL maptotdvel To kKaBgva and Ta oTolxela TOU TAPAKATW KUKAWUATOG.
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HAEKTPOAOTIIKO EPITAXTHPIO >

AZKHzH 2
Ol ZYMBOAIZMOI KAl H ZHMAZIA TOYZ ZTHN EKTEAEZH TQN AZKHZEQN
A: OEQPHTIKO MEPOz

ZupBOAICHOI OPYAVWV HETPHOEWV.

2nuavtiky 600 Kal armoPaocloTik) Borfsia otnv 0An dladikacia mPayuaTtonomroews
EPYAOTNPLIAKWY AOKACEWV TIPOCPEPEL TO NAEKTPOAOYIKO OXEDL0. M’ auTd eTITUYXAVOUE
TNV €UKOAN, GUVTOUN KAl CWOTH Iapouciacn opyAavwy, NAEKTPIKWY UNXAVWV KAl CUCKEU-
WV o€ Ja nAeKTpoAoyIkry ouvdeouoloyia. To ox€dlo eival o anapaitntog odnyodg otnv
eKTENEOM KABe aAOKNOEWG. TO NAEKTPOAOYIKO OXEDIO yiveTtal akOun armAoUoTEPO HE TN
XPNOUOTIOMN oM OPLOPEVWV NAEKTPOAOYIKWY CUUBOAIOMWY. Emiong yia tnv avayvwplon
KABe opydvou, CUOKEUNG 1] NAEKTPIKNAG HUNXAVNG UTIAPXOUV TAVW TOUG TIVakKideq e dld-
popa cUuuBoAa Kal oplopéva dAa ototxeia. ‘ETol kovtd otnv KA(paka KaBe opydvou ava-
YPAPETAL TO ONUA TOU KATAOKEUAOTH TOU OpYAvou, 0 aplBudg Kal o TUmog tTng oelpdqg
TOU 0opYydvou, TO OUUBOAO TNG povAdAG HETPrIOEWS TOU HEYEBOUG Kal dLAPOoPOL AAAOL
OuuBoAlouOl. ZToug Tivakeg TMou akoAouBouv naplotdvovtal Ta cUPBoAa opydvwy Kat
KUKAWUATWY TIOU XPNOLUOTIOIOUVTAL OTIG NAEKTPIKEG PeTPrioelg (Tivakeg 3.1, 3.2, 3.3).
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Nivakag 3.1
ZYMBOAA KYKAQMATQN HAEKTPIKQN METPHZEQN
>YMBOAO ONOMAZIA >YMBOAO ONOMAZIA
. . Enaywyikn avtiotao
2uvexeg peupa (D.C) uE nYJp:(ﬁqu n
Eval\aoodpevo peuua (A.C) elwon
2UVEXEQ KAl EVAANACCOUEVO o Enagn pe akpodektn
EvaA\aoodpevo e EvoelEn . , .
PACcEWV Kal guxXvOTNTAG * Enagn xwpig akpodekm
Mnyn ouvexouqg peuuaTog
MetaoxnuaTiotig
MNyr} evaAaooduevou METPNOEWG
PeUNATOG
ALOKOTTING YEVIKWG Msmcxlnuanomq
pe uprjva
AvTioTaon KUKALKN AVOPBWTAG
AvtioTaon enaywylkn ]
Mpoooxn
MuKVWTAG Kivduvog
Pubuiotikr avtiotaon ©epLONAEKTPIKG Gedyog
OUVEXNS OepuonAeKkTPIKO (eUYOQ

AvtioTaon Beppkn HE Eupeon BEppavon

2X€0m eviAoEwV o€
50/5A UETAOXNMUATIOTH EVIACEWS

PuBuioTikn} avtiotaon katd (mpwrelov - Seutepelov)

Babpideg 2x€on Tdoewv o€
1100/100V | petaoynuatiot TAoewg
(mpwTteUov - deutepeUOV)
dwTtoKUTTAPO HAekTpovouog (PeAE)
Tpavliotop Oeppolevyoq
AvopBWTNG YEVIKWG
Evioxutng
AvopBwTAG KPUGTANWY
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Kataypapiko

Nivakag 3.2
2YMBOAA HAEKTPIKQN OPFANQN METPHZEQN
2YMBOAO ONOMAZIA 2YMBOAO ONOMAZIA
BoAtduetpo ‘Opyavo eVOEIKTIKO YEVIKWG
. ‘Opyavo kataypapko
AUTEPOETPO VEVIKGS
AUTEPOLETPO MeTPNTNQ YEVIKWG

BoAtdueTpo kataypapiko

Mnxaviopodg opydvou pe
nnvio Tdoewg

MeTtpntnig
Aurntepwpiwv

Mnxavioudg opydvou pe
nnvio evtdoewg

Mnxaviouog abpoloTikou iy
dlagpoplkol opydvou e 2
nnvia Tdoewg

Mnxavioudg abpoloTikou 1)
dlagpopikol opydvou ue 2

HAekTpootatikd dpyavo

Tdoewq Kal nvio evtdoewg

mmvia evtaoewg OepuIkS 6pyavo
Mnxavioudg opydavou yivo-
@* MEvou N TiNAIKou e Tinvio AIPETANIKO
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‘Opyavo Kivntou payvrtn

Nivakag 3.3
2YMBOAA HAEKTPIKQN OPFANQN METPHZEQN
2YMBOAO ONOMAZIA 2YMBOAO ONOMAZIA
‘Opyavo otpepduevou 210epEVIOG KAWPROG
mnviou pe PovIUo payvitn
HAekTpooTaTikdg KAWROG
‘Opyavo e dlacTaupwEé-
va rmvia ast AOCTATIKOG INXAVIOUOG
‘Opyavo Kwvntou owdr)pou C{ESUOXH diapaote Tig 0dN-
2,5 KAdon akpiBeiag

TornoBétmon opydvou oe
6pBla B€on

‘Opyavo Kivntou payvrtn
pe dlaoTtaupwpéva rnvia

ToroBgton opydvou opllo-
vTia 6€on

‘Opyavo kivntou o1dr)pou
ninA{kou

TonoB€tnon opydvou oe
mAdyla B€on (r.x. 80°)

HAekTpoduvaukd épyavo

Tdon dokung opydvou 500 V

Enaywyikd dpyavo

Tdon dokiung opydvou 5 kV

PUBpion tou undevog g
kAipakag opydvou

= © 4] ¥

Enaywyikd dpyavo
ninAikou

‘Opyavo tpipacikou
peUaTOg UE éva CUOTTUATA
METPIOEWS

‘Opyavo pe mar\dpueva
e\douata

‘Opyavo Tpipactkou
peuuarog pe duo cuotiuata
METPIOEWG

‘Opyavo Tpipacikd ue Tpia
OUCTNUATA UETPNOEWS
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HAEKTPOAOTIIKO EPITAXTHPIO >

AoKAOEIg Kal TTapadeiyHaTa EQapHoywv.

Mapddeyua 1
Epwtnon 1n.

Ti onpaivouv Ta gUuBoAa otnv KA{UaKa Tou opydvou:

Andvinon.
® Tdon dokung 2KV
® ‘Opyavo KivntoU odrPOoU e UOVILO UayVviTn.

® ‘Opyavo ouvexoUg evaAAOTOUEVOU
® ToroBétnon ue kA\ion 45°

Mapddetypa 2
Epwtnon 2n.

2¢e €éva Opyavo PETPNOEWG KATW artd TNV KA{LAKA TIOU TIPOKELTAL VA TO XPNOLLOTIOTOUE
undpxouv ta oupBoia. EEnyrote T onpacia Toug.

w__ N L

Andavtnon.

® Tdon dokung 2 kV.

® ‘Opyavo ouvexoug

® ‘Opyavo Kwnrtou mnviou.
® TornoB€tnon ue kA\ion 45°

Mapddetyua 3
Epwtnon 3n.

Tt onuaivouv ta oupBoAa otnv KA{(Uaka Tou opyAavou;

Andvtnon.

® Tdon dokwunig 2 kV.

® ‘Opyavo nAekTpoduvapLkd

® ‘Opyavo ouvexoUg evaANAOTOUEVOU
e TornoBéton opilévtia
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AoKNoE€IG.

1. FpAYTe OTO TETPADIO ACKNOEWVY TA OTOLXEIQ TWV NAEKTPIKWY 0PYAvVWY TIou Ba oag dei-
Eouv oto Epyaotrplo (kataokeuaotng, aplOdg KATaoKEUNG KAT).
Meprypdyte KABe dpyavo pe BAomn Toug CUUBOALOUOUG TTIoU €xel TIAVW OTNV KAUakA
TOu.

2. MeAetriote KaAA Toug mponyouuevoug mivakeg. Meptypdyte oto TETPASI0 AOKATEWY
pe oUpBola To Opyavo evaANaooduevou peupatog kKAAoswg akpifelag 1,5 yia to-
noBgtnon oe nmAdyla 6€on. H tdon dokiurg Tou opydvou eivat 2 kV kat givat dpyavo
NAEKTPOSUVALLKO.

3. Meprypayte oto TeTPAdLd ogag and Ta oTolxela TNG KA(UAKAG TOU MAPAKATW OXAUATOG
TO OPYQVO TIOU QVIKEL.
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HAEKTPOAOTIKO EPIFTAXTHPIO

A2KHZzH 3
H AKPIBEIA OPIF'ANQN KAI METPHZEQN
A.OEQPHTIKO MEPOZz

Cevika

Métpnon evdg peyeboug eival n dueon 1 €upeon oUYKPLOT] TOU e €va OUOEIOEG UE-
yeBoQ ou 10 Bewpoupue aubaipeTa wg HovAada Tou, e OKOTO va TPOCDIOPICOUNE TNV
APLOUNTIKY] TN 1) TO METPO TOU HeYEBOUG, dNAAdT Ue TN METPNON YIVETAL [UA TIOCOTIKY
TiepLypagr) Tou peyedouq. To anotéleaua KABe petprjoewq dev propel va eivat andAuta
akplBE€g, yiati Ta dpyava kat ot uEBodol Tou xpnotorolouvtal dev eival TEAela kat To
POCWTIO TIOU EKTEAEL TN PETPNOT EXEL OTIWAINTIOTE TIEPLOPLOPEVES PUOIKEG LKAVOTNTEG.

Enopévwg otig kdBe eidoug petprioelg dev €xoupe amdAutn akpiBela. ‘Etol kat oTig
NAEKTPIKEQ LETPNOELG Tapouatdlovtal OPpANUaTA.

ZUUQWVa [E TA TIaparndvw To anoTEAEoa piag PeTprjoewg A evog eyEBoug dlapEpel
YEVIKA and TNV MPAayuatikr) Tou Tiur Ao katd €va ood Aa, To ornoio ovouddoupe aroAu-
TO 0@AAua Kat eivat Aa = A - Ao. O Adyog Tou andAuTou oPAALaTog Aa Pog TNV mpay-
paTikn T Ao, dnAadn Aa / Ao, ovopdZetal OXETIKO OPAAUA Kal eKPPAleL TNV akpiBela
NG HETPNONG.

ZUuvnBwg To OXeTIKO oPAAua divetal emi Tolg ekatd: & % = Aa /Ao - 100%. Av TO OQAA-
pa elval BeTikdg aplBudg, TOTE N TIUA TOU PEYEBOUG TIoUu UETPAUE 1 N €vOElEN TOU Op-
yAvou PETPNoewg eival peyaAltepn and TNV MPAYMATIKA TIr) Tou. Av To o@dAua eival
apvNTIKOG aplBudg, TOTe N TIUA Tou peyEboug mou UETPAUE eival UkpdTepn amld Tnv
TPAYMATIKY] TOU TIUA.

M.x pe €va BOATOUETPO BEAOUE va UETPOOKE [ia Taon 100V. Katd uétrpnon 1o dpyavo
€d¢elEe 98V. ‘Etol €ylve anoAuto opdAua Aa = 98 V - 100 V = -2 V Kal OXETIKO OPANua
0% = -2/100 - 100% = 2%.

KUplol mapdyovteg mou ennpedlouv Tnv akpifela piag etprioewg eivat:

® H akpiBela Twv peBOdwV LETPNOEWG,

® H akpiBela ™G TG TwV "UANIKWV IPOoTUTIWV".

e Ta opdAAuaTa MapatnEioews OPEINOUEVA OTO TIPOCWTIO TIOU EKTEAE( TN LETPNOM.

® H akpiBela Twv UrMoAoyLloPwY, OTav TIPOKELTAL YA EUUECES METPNOELG.

O umnoAoyLlopudG TOU OPAANUATOG OFE |ia HETPNOM YiveTal yia va kaboplotouv Ta avektd
opla g akpifelag g HETPOEWS.
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‘Ooo peyalutepn akpiela emtuyxdvoupe g€ pia petpnon 100 auEdvel To KOOTOG NG
METPNONG.

2UuQwva e Ta napandvw ol NAEKTPIKEG LETPNOELG OLaKPIVOVTaAL OE TPELG KATNYOPIEG:

® 3TIq heTPNoElg HeYAAng akpiBelag, mou yivovtal ota EOvika EpyaoTtripia Mpotiunwv
JlaPOPwWV TEXVOAOYIKA QVETTTUYHEVWV XWPWV. XTIG METPNOELG QUTEG XPNoLoTiolouvTal
OAa Ta péoa Tou TapExel N TeEXVOAOYIKN eEENEN aveEdptnta and Tig darndveg mou
ararrouvTal. ZTIG MET