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Quaikn I Aukeiou Betikou lpooavatoAlouou Ofuara Eéstdoswv

A. Epwtnoeig moAAanAng emAoyng

1. HAektpopuayvntikn aktivoBoAia eknéumnetal

da. amnd POPTICUEVO TUKVWTH. B. amod @optia mou Kivouvtal pe otabepn
taxutnra.

Y. amé @optia Ta omoia emrtaxuvvovral. 6. amod akivnto paBoopopyo payvntn.
Opoy. 2003

Ta nAektpouayvntika kupata

. elval dlapnkn.

. UTmakoUouV oTnV apxn tng emaAAnAiag.

. Oladidovtal og 6Aa ta péoa pe v idla taxutntd.

. Onploupyouvtal amod oTabepo PHAyvNTIKO KAl NAEKTPLIKO Tredio.

o< »®»anN

Hpep. 2004

3. To nAektpouayvntiko Kuua
a. €ivat OlapnkKeg.
B. eival eykdpolo omou ta dlavucpata Tou NAEKTPIKOU Kal payvntikou mediou eival mapdAAnAa
peTalu Toug.
Y. Tapaystat amo otabepo NAEKTPIKO i} otabepd payvnTiko medio.
0. £XEL WG AITIO TNV EMTAXUVOHEVN KivNon NAEKTPLIKWY POPTiwV.
Emav. Eomep. 2004

4. [1a KABe nAektpouayvntiko kuua mou Oladidstal O0To KEVO, LE Taxutnta ¢, o AOyo¢ tou
HETPOU TNG £vtaong B tou payvntikoU Mediou TOU KUPATOG TPOG TO HETPO NG £viaong E tou
NAEKTPIKOU MeDiou Tou KUPAtog, oto idlo onueio kai tThv idla Xpovikn otiyun, €ivai

a. c. B. . Y. 1 3. iz
c c
Ouoy. 2004
5. & £va nAEKTPOLAYVNTIKO KULA TO NAEKTPIKO Kal TO ayvnTIKO TMeio
X
a. €xouv Olagopd pdaong ion e 7
. . B
B. éxouv Adoyo — =cC.
E
Y. éxouv OlavUopata mou ival kabeta otn dlelbuvon diadoong.
6. dev umakoUouv otnVv apxn tng emaAAnAiac.
Huep. 2007

6. Ta 0uo dkpa tou NAEKTpouayvntikoU paouatoc, e Baon ta pnkn KUUAtoc twv, givai
a. N wong Kat n pubpn aktivoBoAia.
B. n umepLwong Kat n uTépuBpn aktivoBoAia.
Y. Ol akTiveg X Kal Ol aKTiveg Y.
0. oL aKtiveg y Kal Ta padlo@wVvika kupartd.
Hpep. 2008
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7. Ze €va nAektpouayvntiko kuua mou Oladidstal oTto KEVO, O PEYAAN amootacn amo tnv
kepaia, ta Olavuouata tng evraons (E) tou nAektpikou Kai tng €vraong (B) tou payvntikou
nediov gival og KAbe otiyun

a. mapdAAnAa kat woxuel E = B.c. B. kdBeta kat loxvel E = B.c.
Y. €ivat mapdAAnAa kat loxvel B = E.c. 0. eival kabeta kat loxvel B = E.c.
Ecmep. 2008

8. Ta pavtdp xpnoiuonolovv
d. uTEPLWON akTivoBoAia. B. pikpokUparta. Y. aKtiveg X. 0. aKTiveqg y.
Emav. Huep. 2008

9. Ta nAektpouayvntika Kuuata
a. Ogv umakououv otnV apxn tng emaAAnAiag.
B. eival Slapnkn.
Y. Otv dadidovtal oTo KeVO.
6. mapdyovtal amod TNV EMTAXUVON NAEKTPIKWY POPTIWV.
Opoy. 2008

10. AMO TI¢ NAEKTPOUAYVNTIKEG aKTIVOBOAIEG: LIIKpoKULATa, 0pato pwg, UMEPIWONG aktivoBoAia
Kal aktiveg X peyaAutepo unKog KULAatog
a. €Xouv Ta PIKpoKUpatd. B. £X&l TO 0PATO PWG.
Y. €Xeln umepwdng aktivoBoAia. 0. £XOUV Ol aKTiVeEG X.
Opoy. 2008

11. Ta nAektpopayvntika kuuata
a. €ivat eykdpola kat Slapnkn. B. eival povo gykapola.
Y. €lval povo dlapnkn. 6. eival povo otaoiua.
Emav. Huep. 2009

12. AnO TIC mapakdtw LOVOXPWHATIKEG AKTIVOBOAIEG TO EYAAUTEPO UNKOG KULATOG OTO KEVO EXEl
n
a. epubpn. B. kitpivn. Y. mpdotvn. 4. wong.

Opoy. 2009

13. Ta nAektpouayvntika Kuuata
a. Owadidovtal o€ OAd Ta UAIKA pe Tnv i0la taxutnta.
B. £XOUV OTO KEVO TNV i0la cuxvotnta.
Y. Owadidovral oto Kevo pe tnv idla taxutnta.
0. eival dlapnkn.
Hpep. 2010
14. HAektpouayvntikd kupata ongioupyouvrai
a. otav £va nAEKTPLIKO opTio gival akivnto.
B. dtav éva nAEKTPIKO popTio Kiveital ubUypappa Kat opaAd.
Y. otav €va nAEKTPIKO PopTio emMTaxuvetal.
6. amod otabepd payvntiko medio.
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Eomep. 2010

15. 2ta nAektpopayvntikd kupata mou oiadidovtal oto Kevo, 0 Adyo¢ tng évtaong E tou
NAgKTpIkoU mediou mpog TNV €vtaon B tou payvntikoU mediov icoutal e

1 1
2
a. c. B. c. .- 6. —
Yoo ¢’
OToU € n TaxuTNTa TOoU PWTAC OTO KEVO.
Opoy. 2010

16. Xg appovikO NAEKTpouayvnTIKO Kupa mou dladidstal pe taxutnta v, To Oldvuoua £vtaong

T0U NAeKTpikoU mediou gival E kal to didvuopa €vtaong tou payvntikoUu mediou eivat B. Oa

IOXUEL:
a. ELB,EL5, B||5. B. ELB, ELD, BLU.
v- E| B,ELs,BLlu. 5. EIIBEllg, B3

Hpep. 2011
17. Ta nAektpouayvntika kuuata
a. €ival eykdpola.

B. eival dlapnkn.
Y. 0gv utmakoUouv otnv apxn tng emaAAnAiac.
4. éxouv TNV i0la taxutnta o€ omolodNTOTE UAIKO HECO.

Emav. Huep. 2011
18. Xt0 (doua ¢ nAeKTpoUayvntiknG axktivoBoAiag

da. ol aktiveg X €xouv MeEYAAUTEPO HNKOG KUHPATOG amd ta padloKUPATa Kal PEYAAUTEPN
ouxvoTnTa amo To UTEPUBpO.
B. TO £puBPO QWG €xel UEYAAUTEPO HPNKOG KUHMATOG amd To MPACIVO WG Kal HEYAAUTEPN
OUXVOTNTA amod TIG AKTiveg X.
Y. TA HIKPOKUHATA €XOUV HIKPOTEPO HAKOG KUHPATOG amod Ta padloKUpAta Kal HIKPOTEPN
OUXVOTNTA Amd TO UTEPLWOEG.
0. TO TMOPTOKAAL PWG €XEL  HIKPOTEPO HNKOG KUMATOG amod TIG aktiveg X Kal PEYAAUTEPN
OUXVOTNTA Amd TO UTEPLWOES .

Hpep. 2012

19. Katd tn 01d000on nAEKTPOUAYVNTIKOU KUUATOC OTO KEVO, OfE WEYydAn amootacn amo thv
nnyn, 1o0xUel Ot

a. otn 0éon mou n évtaon E Tou nAektpikoU mediou eival pndév, n €vracn B Tou payvntikou
nediou ival péylorn.

B. ta Odwaviopata Twv evidoewv E Tou NAEKTPIKOU Kat B tou payvntikoUu mediou eival

mapaAAnAa petagu toug.
Y. To diavuopa tng évtaong E tou nAektplkou mediou sival kabeto otn Oleubuvon dlddoong Tou

NAEKTPOHAYVNTIKOU KUPATOG.

EmiuéAcia: Mepk. MavayiwtomnouAog-Ducikog www.merkopanas.blogspot.gr g




Quaikn I Aukeiou Betikou lpooavatoAlouou Ofuara Eéstdoswv
6. To dldvuopa g évraong B tou payvntikou mediou gival mapdAAnAo otn dievBuvon diadoong

TOU NAEKTPOPAYVNTIKOU KUPATOC.
Hpep. 2013

20. Ta pnkn KOPAtoG TECOAPWY NAEKTPOUAYVNTIKWV akTivoBoAlwv mou dtadidovtal oto KEVO
ouuBoAifovtal wg: umépuBpo: A,, padilokuuata: A,, mPAcivo opato Pws: Ay, akTiveg X: Ay.
H oxéon peta&u twv unkwv ivat:
a. A> A> A Aq B. A> Ar> Av> Aw
Yo A> Ag> Ag> A 0. Ay> A A> A
Hpep. 2014

21. To payvnuko medio £VOG apUovIKOU NAEKTPOUAYVNTIKOU KUUATOG TIOU Mapdyetal ano Kepaia

EVOC padlopwvikoU otabuou kai diadidstal kata t OlevBuvon tou afova XX, Pakpld amo tnv
’ ) ’ ’ t s ’ ’
KEpaia, meplypagpetal ano t oxéon B = BmaxnuZH(; — %) AV C n taxutnta tov PwTtog OTO KEVO -

agpa, To NAEKTPIKO MEDIo TOU i010U NAEKTPOLAyVNTIKOU KUUATOG MEPIYPAPETAl amo TN OXEoN

a. E= cBmaanIZn(% - %) B. E-= Bm—;“x ann(? - ;—C)
y. E= cBmaxanrrG + %) 5. E= @ np2n(§ + /51)

Ouoy. 2014

22. [lola amo TG MEPIOXES TOU (PACUATOC TNG NAEKTPOUAYVNTIKIG akTivoBoAiag €xel Tn LIKPOTEPN
ouxXvotnta;
a. n umépubpn aktivoBoAia. B. ta padlokupara.
Y. TO 0patd Qwg. 0. ol aktivegy.
Hpep. 2015

23. Ta nAektpouayvntika kupuata onuioupyouvtal ano
éva otabepo NAEKTPIKO Tedio N otabepo payvntiko medio.
akivnta goprtia.

popTia mou Kivouvtal Ye otabepn taxutntd.

o9 =< A

opTia mou emraxuvovtat.
Hpep. 2023
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B. Epwtnosic Zwotou - AdBoug
2TIC MApaKAtw EPWINCEIS VA YPAWETE OTO TETPADIO 0ag To ypdupa Kabe mpotaong kai oimAa o€

KadBe ypdupua t Aé€n ZwoTo yia T owotn npotacn Kal tn AéEn AaBog yia th Aavlacpévn.

1. Katd tnv emtaxuvOopevn Kivnon NAEKTPLIKWY POPTIWY EKTTEUTIOVTAL NAEKTPOUAYVNTIKA KUATd.
2. Ta padlokupata eKTEUTOVTAL Ao PadlEVEPYOUS TTUPHVEG.

3. Ta pikpokupata mapdyovtal amd NAEKTPOVIKA KUKAwUATA.

4. Ta padlokupata Oladidovial oTo KEVO PE Taxutntd MIKPOTEPN amo TNV Taxutnta otddoong
TOU (pWTAC.

5. 'Eva @opTio mou Kiveital ge otabepn TaxUTnTa OTO KEVO EKTEUTIEL OLAUAKEG NAEKTPOHAYVNTIKO

KUpa.
6. Katd tn 01ddoon £vog NAEKTpoUayvNTIKoU KUpatog dsv Oladidetal evépyela.

7. ‘Otav euBUypappog aywyog Slappéetal amd evaAAACCOHEVO peUA, TOTE YUPW TOU TAPAYETAl

NAEKTPOHAYVNTIKO KUUA.

8. To opatd @wg eival PEPOG TNG NAEKTPOPAYVNTIKAG AKTIVOBOAIGg TNV omoia avixveuel To
avepwvo pdrl.

9. To NAEKTPIKO Kal TO PayvnTIKO Medio £VOG NAEKTpOUAYVNTIKOU KUUATOG KOVTIA oTnV Kepdia
éxouv Olagopd dong pndev.

10. To PNKOg KUPATOG TOU 0patoU PwTOG OTO KeVO Kupaivetal amd 400nm €wg 700nm.

11. H povoxpwpatiki aktivoBoAia pe pnkog kUpatog 500 nm oto Kevo givat opartn.

12. 'OAd ta nAEKTPOPAYVNTIKA KUpata oto Kevo dladidovtal pe tnv idla taxuvtnta.

13. Ot aktiveg X €XOUV HIKPOTEPEG CUXVOTNTEG ATIO TIG CUXVOTNTEG TWV PASCIOKUHATWY.

14. H povoxpwpatiki aktivoBoAia pikoug KUpatog 500nm eivat opati.

15. 'Eva akivnto NAEKTPIKO POPTIO EKTEUTIEL NAEKTPOUAYVNTIKA aKTivoBoAia.

16. Ta nAekTpopayvntikd kKUpata dtadidovtal oTto KEVO e T PEYLOTN duvath taxutntd.

17. OU akTiveg Yy €Xouv UAKOG KUPATOC TNG TACEWC TWV PEPLKWY mm.

18. Otav aywyodg Olappéetal amd nNAEKTPIKO peUupa otabepng €viaong, TOTE EKMEUTETAL
NAEKTPOPAYVNTIKN akTtivoBoAia.

19. Oplopévol padlevepyoi TTUPAVEG EKTTEUTIOUV AKTIVEG Y.

20. To opatd @wg Oev AVAKEL OTA NAEKTPOUAYVNTIKA KUMATA.

21. To pelpa o€ pia Kepaia mapaywyng NAEKTPOUAYVNTIKWY KUPAtwv Yyivetat péyloto,

otav Ta QopTia ota akpa Tng Kepaiag pndevidovrat.
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22. Ou aktiveg X eKmEUTOVTAL Of aAVTIOPACELS TUPAVWY Kal o€ OlaoTIACELS OTOXELWOWY

oWHATIOWVY.
23. Kovtd otnv kepaia mapaywyng NAEKTPOPAYVNTIKWY KUUATWY TO NAEKTPIKO Kal TO

payvntikod medio éxouv dlagpopd ¢pdaong 90°.

24. To opatd QWG TMAPAYETAl KATA TG AamMOOIEYEPOELS TTUPHAVWY OTA ATOMd KAl oTd HOopLd.
25. 'Otav €va nAEKTPIKO PopTio Kiveital pe otabepn taxutntd, dnPIOUPYEITAl NAEKTPOUAYVNTIKO
KUpa.

26. Katd tn O1adoon NAEKTPOHAYVNTIKWY KUHPATWY OTO KEVO, TO TNAIKO TWV HETPWV TwY

EVIACEWV TOU PayvntikoU Kal Tou NAEKTPLKoU Tediou looUtal pPE TNV TaxutnTta Tou Qwtog (

27. Ta pavtdp 0gv xpnoldomololv HIKpoKUuatd.

28. Ta padlokupata dnploupyouvtal Kat amd KukAwpata LC.

29. Ta daviopata Twv eVIACEWY TOU NAEKTPIKOU mediou Kal Tou payvntikou mediou €vog
NAEKTPOUAyVNTIKOU KUPATOG €ival TapdAAnAa.

30. Otav €éva nAeKTplKO @optio  KIveital euBUypapgpa Kal OHaAd, TOTE EKMEUTEL
NAEKTPOUAYVNTIKNA akTivoBoAia.

31. To nAektpopayvntikd KUpa sival eykapoto.

32. Zta nAEKTpOUayvNnTIKA Kupata 0gv oXUEL N apxn g emaAAnAiag.

33. H ouxvotnta evog padlokUpatog ival JeyaAUTepn amd Tn cUXVOTNTA TWV AKTivwy X.
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. EpwTtrosig cuunAnpwong Kevou

1. H atia dnpoupyiag tou NAEKTPOUAYVNTIKOU KUHATOG EIVAL N wevvvreererereennennnanns Kivnon
NAEKTPLKWY QOPTIWY.

2. Attia dnpoupyiag evog NAEKTPOHAYVNTIKOU KUHATOG EIVAL N evvveneenennnns Kivnon NAEKTPIKWY
PopTiwV.

A. EpwTtnosig avtiotoixiong

1.

2TAAN | >tAAn 1l

DTNTEG ) EPAPHOYEG TWV NAEKTPOHAYVNTIKWY KUHKATNYOPIEG NAEKTPOUAYVNTIKWY KUUAT(

1. AQyn  akTvoypaglwv. a. Padlokupara.
2. Asttoupyia tnAgopaong. B. MikpokUpara.
3. Amoppopnon amod to 6Jov TG oTPATOCPALPAS Y. Yépubpeg.
4. Asitoupyia pavtap. 0. Ymeplwodelg.
5. Ekmopmn amo Bgppd ocwpartd. €. AkTtiveg X.

ot. AKTiveg y .

Eom. 2005
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1. Z& QPHPOVIKO NAEKTPOUAYVNTIKO KUpa Tmou Oladidstal oTo KeEVO TO NAEKTIPIKO medio

10 2
neptypdgetat oto S.lI amd tnv e€icwon E = 30nu2n(6-10 t - 2-10 x). Na efetdoste av Tto

Hayvntiké medio Tou mMapamdvw NAEKTPOHAYVNTIKOU KUWATOG Teplypd@etal oto S.I amd tnv
10

-7 2
e€lowon B=10 nu2m(6.10 t- 2.10 x).

8
Alvetat: TaxUTnTd ToU QwTOg 0To KeVO ¢ = 3-10 m/s.
0

Hpep. 2003

10 4
2. Na e€etaoete av n mapakdtw e€iowon E = 75nu2m( 1210 t - 410 x ) meptypd@el 10

NAEKTPLKO eSO £VOG APHOVIKOU NAEKTPOUAYVNTIKOU KUPATOG Tou OladideTal oTo KEVO.

8
‘OAa ta peyédn ekpalovtat oto S.l.  ( TaxUtnTta Tou PwTog 6To KEVO ¢ = 3-10 m ).
S

Emav. Huep. 2003

3. Aivovtal ta mo kKatw {euyn g€lowoswy omou E n évtaon nAekTpikou mediou Kal B n évtaon

payvntikou mediou:

10 4 -8 10 4

a. E=75nu2m (12:10 t-4-10 x) B =25-10 nu 2m (1210 t - 4-10 x) (SI)
10 2 -8 10 2

B. E=300nu2m (6:10 t-2-10 x) B =100-10 np 2m (6:10 t - 2-10 x) (SI)
10 2 -8 10 2

Y. E=150np 2m (910 ¢t - 3-10 x) B=50-10 nu2m (9:10 t+ 3-10 x) (SI)

Moto amd ta mapamavw {eUyn MEPLYPAPEL NAEKTPOPAYVNTIKO KUHA TTou OladidsTal 6To Kevo;

Na attiloAoynoeTe tnv amavinon oac.

Aivetal n TaxUTnTa TOU PWTOC OTO KEVO C = 3-10Bm .
S
Hpep. 2005

4. Ol Tapakdatw €ELCWOELG TTEPLYPAPOUV £va HETABAAAOHEVO NAEKTPIKO Kal £va  HETABAAAOUEVO
Hayvntiko medio avriotoxa
E =3-10% nu2m(8-10""t - 4-10°x) (S.I.) B =10 nu2m(8-10""t - 4-10°x) (S.l.)
O e€lowoelg auTég
a. Pmopel va meptypd@ouy €va nAektpopayvntiké (H/M) kUpa mou dtadidstal oTo Kevo.
B. pmopei va meptypdgouv €va H/M kUpa mou dwadidetal o€ éva UAIKO.
Y. O¢gv pmopei va meptypagouy éva H/M kipa.
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, , , , m
AlveTal n TaxutnTd TOU WTOG OTO KEVO C = 3108 — .
S
Na emAEEETE TN owWOTH Amavinon Na OlkaloAoynoeTe tnv mMAoyn oag.

Emav. Huep. 2010

Aoknoeic 3°° Ocuatrocg
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1. H kowvi @don tou NAEKTPIKOU KAl PayvnTIKou mediou evOg NAEKTPOUayvNTIKoU KUHPATOG ivat
2m (6 - 10" t - 2 - 10% ) oto cUotnya Sl.
a. Na d€ixBei 0Tt To NAEKTPOUAYVNTIKO KUHA OladideTal 0To KEVO.
B. (€KTOG UANG)
Y. Avagepdpacte otn Oladoon TOU NAEKTPOHAYVNTIKOU KUMATOG oTo Kevo. Ta media tou
mepLypd@ovTal amo Tig
60 . nu[2m (6-100¢t-2-10*x)] (1) kat 2.107 nu[2m (6 - 10"t -2 - 10*x)] (2) oto cUoTNpA
SI.
Na attioAoynoete mowa amd tig (1), (2) meptypd@el 1o NAEKTPIKO Tedio Kal mola To PAayvnTiko
medio.
L

S
Eomep. 2004

Aivetal 6Tt n Taxutnta Sladoong TwWV NAEKTPOHAYVNTIKWY KUPATWY OTO KeVO gival ¢ = 3-1

2. H évtaon E tou nAektpikoU mediou NAEKTpopayvnTikoU KUPATog Tou Sladidetal otov agpa pe
taxutnta ¢ = 3-108 m neplypagetat amo tnyv e€icwon E = 9-1073np2n(108t - %) (S.1.)
A. Na Uno)\oyiosrszs
1. Tn péylotn Tun Bmax TOU payvntikou mediou.
2. To PAKOG KUMATOG autoU TOU NAEKTPOUAYVNTIKOU KUUATOG.
Na ypdyete tnv e§iowon mou mePLypdPeL TO PayvnTiko medio.
Opoy. 2005
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