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A. Epwrtnosig lNoAAanAng EmiAoyng
Na ypdyete oto teTPAdIo oag tov aplbuo Kabeuidg ano TI¢ Mapakdtw EPWTNOEIC Kal OimAa To

ypduua mou avtioToIXEl 0TN OwaoTr anavrnon.

1. AV 1p0Q000TNO0UUE £va OwANVOEIOEG UE peupa Evtaong |, TOTe oto HEOOV TOU N €vraon
TOoU payvnuikoU Tmediou £xel PETPO B. Av KOwouue otn pEOn TO OWANVOEIOEC Kal
TPOPOOOTIOOULE TO £va KOUUATI TOU HE pEUUa iolag Evtaong |, T0Te n €vtaon tou payvntikou

NEDIOU OTO ECOV TOU KOUUATIOU aUTOU EXEI IETPO
B

a. B. B. 2B. Y- - 6. .

Hpep. 2020

2. H payvnukn ponn ®, mou Olépxetal ano pia eminedn emipdvela guBadou S, n omoia
Bpioketal yéoa o€ OUOYEVEC HAyvNTIKO TEDIO
a. eival péyotn, étav n empavela sivat mapdAAnAn ot OUVAUIKESG YPAHHEG TOU HAyVNTIKOU
mediou.
B. eival dlavuopatiko pEyebog.
Y. €lvat péylotn, otav n em@avela eivat KAOETN ot OUVAUIKEG YPAHPUEG TOU HayvNnTIKOU
nediou.
0. éxel povdada pétpnong to 1 Tesla (1T).

Hpep. 2021

3. EuBUypappog peupato@opog aywyog HEYAAOU UNKOUG gival KABETOG OTO EMITMEOO TNG
oeAioag kai OlappEETal anod OUVEXEC NAEKTPIKO peupa €vtaong | YUe popd amo Tov avayvwortn

npog T ogAioa.
—
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2T0 onueio A ToU OXxnuatog, n €vracn tou payvntikoU mediou mou Onuloupyeital and tov

aywyo auto mapioTaveTal e To Oldvuoa:

-

a B,. B. B . y. B.. 5. B .
Hpep. 2023

4. Ta va unoAoyiooupe TO HETPO TNG £VIAONG TOU OHOYEVOUG LAyvntikoU mediov oTo
EOWTEPIKO OWANVOEIOOUG ameipou UNKoUG, TO omoio JlappéETal ano peupa otabeprc €vraong,
gpappuolovtag to vopo tou Ampére, AauBavouue w¢ KAEIoT oladpopn:

d. MHua KatdAAnAn KUKAIKN Oladpopn KABetn otov aova tou 6wAnvoeldoug.

B. pa KAtdAAnAn Swadpoun oxnEAatog opBoywviou TapaAAnAoypAaupou HE TO €M TOU
Kdbeto otov aova tou ocwAnvoeldoug.
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Y. Hla Kat@AAnAn eAATIKn Sladpopn KABetn otov dova Tou cwAnvoeldoug.
6. M KatdAAnAn dwadpopn oxnpatog opBoywviou mapaAAnAoypdppou pe to mimedo g va
TMEPLEXEL TOV A§ova ToU GWANVOELSOUC.

Emav. Hpep. - Opoy. 2023

B. Epwtnosig Zwotou - AdBoug

Na xapaktnpioete oto TETPAOIO 0ag TIC MPOTACEIC TIOU akoAouBouv L€ To ypduua X, av gival
OWOTEG N UE TO ypaduua A, av gival Aavlaocuégveg.

1. 1Wb=1V:s.

2. 'Evag €uBUypappog pEUPATOWOPOC aywyog, TTou BpioKeTal PHEOA OE OPOYEVEG HAYVNTIKO
nedio, 6a pmopouoe va pn 0éxetal duvaun Laplace.

3. H évtaon tou payvntikou mediou KOVIA OTad AKPA PEUHATOPOPOU CWANVOEIGOUG EXEL
HETPO (00 PE TO PETPO TNG £VTAONG TOU PayvnTikoU mediou 0TO KEVTPO TOU GWANVOELO0UG.

4. H povada pétpnong Tng Hayvntikng Slamepatotntag Kamolou UALKoU oto cuotnpa Sl gival
0 1 Wb (1 Weber).

5. Ot OUVApIKEG YPAMUEG TOU MayvntikoU mediou €uBUypappou peupato@dépou aywyou
HEYAAOU PAKOUG €ival avoIXTEG.

6. H povada évraong tou payvntikou mediou oto S.l. gival to 1 Tesla.

7. Zt0 Xwpo YUPpWw AT KUKAIKO PEUMATOPOPO aYwyO ONHIOUPYEITAL OUOYEVEG HAYVNTIKO
medio.

8. O vopog Ampere 1oxU€l Kal yla pevpata PetaBANTAg €viaong.

9. MapdAAnAotl aywyol mou diappéovtal amd opoppoTa peupata anwouvral.
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1. AUo mapdAAnAol €uBUypappol peupato@opol aywyoi A kal I ameipou pnKoug améxouv
amootaon d Kat Olappéovial Amd avtippoma OUuvexn Kal oTaBepd NAEKTPIKA pelpata,
evtdoswv I, kal Ir avtiotowxa, omou I = 3/, (ZxApa 1).

‘Evag tpitog eUuBUYPAUHOG PEUHATOPOPOG aywyog PAKoug €, TapdAANAoG HE TOUG aywyoug A
kat [, mou Bpioketal oto (010 emMmeEdO PE AUTOUG KAl LOOPPOTIEL, ATIEXEL ATTOOTACELG Iy KAl Ir
amo Toug aywyoug A kat I avtiotoixa.

Zxnua 1

0 aywyog pnkoug ¢ SlappEetal amd OUVEXEG Kal otabfepd nAEKTPIKO pelpa €vtaong |/ mou
glval opoppomo HE TO NAEKTPIKO peUpa Tou dlappEel Tov aywyo A. H amootaon rr gival ion
HE:
i <. i, 2% fii, 2%
Na emA£EeTe T owotn amdavinon. Na OIKAloAoyNoETe TNV mMA0OyN 6ag.

Emav. Huep. 2020

2. AUo euBuypappol mapdAAnAot pesupato@dépol aywyoi (1) kat (2) pEYAAOU HAKOUG
Bpiokovtal oe améotacn r petagl toug. Ou aywyol Olappéovial amd opoppoma peupata
evracewy Iy, I, avtiotowxa pe I, = 21,.

210 Yéco NG amdéotacng r, To HETPO TNG £vVTAONG TOU payvnTikou mediou mou dnpioupyouv
eivat ico pe:

i. 0. ii. k —. iii. k —

Na emAé€ete Tn owoth amavinon. Na SIKaloAoyNoeTe TNV €mMAOYR 6aG.
Opoy. 2021

3. To mAaiclo Al'A €xel oxnpua opBoywviou TpLlywvou pe opBn ywvia oto A Kat TAEUpEG a, O,
Y, OTIWG Paivetal 6To oxnua.

A

To mAaiclo Owappéstal amd pevpa otabepng €vtaong | Kal Bpioketal PEod OE OHOYEVEC
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HayvnTiko medio, €vrtaong B. O1 OUVAMIKEG YPAHHES TOU payvntikou mediou sival mapdAAnAeg
otnv MAsupda Al tou mAaiciou.

To pETPO TNG ouvioTapévng dUvapng, mou GEXETAL TO TMAAICIO ATO TO PAyVNTIKO Tedio, €xel
Tn

i. SF=Bly. ji. IF = 0. iii. XF =B/ anpA.
Na emA£EeTe T owotn amdavinon. Na OIKAloAOYyNCETE TNV £MAOYN 6dg.

Emav. Hpep. - Opoy. 2022

4. Xto aoparookomo palag (Bainbridge) Tou mapakdtw oxApAtog, AT OE0HN LOVTWV

€VOG XNUIKOU oTolxeiou, mou amoteAsital amd 6Uo Lodtoma, SIEPXETAL ATTO PIATPO TAXUTATWY,
—

OTIOU GUVUTIAPXOUV OHOYEVEG HayvnTIKO medio €viaong E Kal OPOYEVEG HAyVNTIKO TEDIO

évraong B, e (popd aTo TOV avayvwotn mpog tnv ceAida, Kabsta petall Touc.

PLTOYPAPIKT O O O
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Meplkd amd ta ovia Oev eKTPEMOVIAL Kal cuvexi{ouv avemnpeéaoctd TNV TOPEid TOUG Kdal
ouvexifouv PEoa oTO PIATPO CUXVOTNTWY.
a. To PETPO TNG TAaxXUTNTAG TWV OVTIWY Tou OV EKTPEMOVTAL €ival ico pE

iv= — i, v= — fii. v= ——
. -_ E- . - Bl- . -_ ZBl-

Na emALEETE T OWOTA ATAVINGN KAl va TNV AtTloAOYNOETE.

2TN CUVEXELD TA LOVTA AUTA EI0EPXOVTAL OE TEPLOXN) OHOYEVOUC Mayvntikou mediou évtaong

-

B, pe popd amo tnv ogAida mMPog ToV avayvwoTtn. XTo medio auto Slaypd@ouy NUIKUKAIKES

TPOXIEG KAl TEQPTOUV O PWTOYPAPIKA TAAKA, ag@nvovtag o auth O0Uo iXxvn Tou améxouv
peTagu toug amootaon d.

B. H dlagopd palag Twv LlooTOMWY TOU CTOIXEIOU TToU amoteAouv tn dEoun £ival ion pe
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. dBleq . 2dB1BZq dB1BZq
i. Am = — 5 . Am = = . ii. Am = 5
Na emAEEETE TN GWOTA ATAVTINON KAl VA TNV ALTIOAOYNOETE.
Hpep. 2023

5. HAektpovio palag m kai @optiou (-e) ME KIvNTIKA evépyela K KateuBuvetal mpog
METAAAIKN €mMpAveld Tou eivat tomobetnuévn Kabeta otn Olevbuvon kivnong Ttou

NAEKTPOViOU. MTTPOOTA Ao TNV EMIPAVELA UTTAPXEL OHOYEVEG HAYVNTIKO Tedio €vtaong 5, HE
TIG OUVAHIKEG TOU YPAUMEG va gival MAPAAANAEG OTNV HETAAAIKN EMPAVELD KAl KABETEG OTO
emimedo tng oeAidag.

To gUpog Tou payvntikou mediou ival D.

AV TO NAEKTPOVIO EICEPXETAL OTO PAYVNTIKO Medio o€ onpeio A KABETA OTIG SUVAMIKES YPAUHES
TOU, OTMWG @aiveral oTo OXAHPA, N EAAXIOTN TIPA TNG £viaong B Tou payvntikou mediou Tl
WOTE TO NAEKTPAVIO Va PNV TTPOCKPOUEL 0TNV PETAAAIKN EMPAVELA Eival

@2 Oz
-—:----5--..__
e Al TN
@3 @—B:» HETOANI KK
_‘ ............... : - ETTIPAVEIQ
D
i B= K i B = 2|2 iii, B = e

Na emAé€ete TN owotn amavinon. Na SIKaloAoyNnoeTe TNV €mMAOYN 6ag.

Emav Hpep. - Opoy. 2023
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1. Ztn Sdtagn Tou mapakdatw oXNPATog gaivetal évag {uyog mou PTopEL va xpnotpomotnoei
yld TNV PETPNON TNG £VTAONG £VOC OUOYEVOUC payvnTikou mediou.

A O
vijua (1)
A
N N -

Y| s :
LN :
....a....q Ml
:—®§I------I--I-I:

To katakopuo otéAexog OZ tou {uyou eival otnptypévo o€ opt{ovtio 0Amedo.

TNV Kopu®n tou £xel apBpwbei opllovtia opoyeving paBdog Al oto pécov tng O. Ao To dkpo
A g paBdou Al avaptdrtal pe tn Bonbsia aBapolg Kal pn €KTATOU KATAKOPUPOU HOVWTIKOU
vApatog (1), to omoio cuvdietal oto Pécov A TG MAEUPAG KA, €va TETpAywvo cuppdTivo Kal
aBapég mAaiolo KAMN, mAsupdg a = 0,8m kat GuvoAlkng avtiotaong R = 2Q. Xto mAaioclo
uTrdpxel TNyn NAEKTPEYEPTIKAG duvapng (HEA) E = 30V, apeAnTéag ECWTEPIKNG avtiotaong Kat
apeAntéou Bdapouc.

To mAdiclo ooppoTel Ot KATAKOPUPO E€mmedo Kal BpioKeTal PEPIKWG Péoa ot opllOVTIo

OHMOYEVEC HayvnNTIKO medio €vraong B tou omoiou ol OUVAMIKEC YPAUMEG eival KABETeG oTo
emimedo Tou MAdlciou pe popd amd tnv ceAida TPOG TOV avayvwoTtn.

Me aBapég kal pn €ktato vAapa (2) éxoupes cuvdEcel To akpo I Tng pdBdoou pe cwpa X, m, = 3Kg
10 omoio looppotmel o€ Acio KeKAWEVO emimedo ywviag KAioewg ¢ = 37°. H dievbuvon tou
vApatog givat mapdAANAn mPog To KEKALUEVO eTimEDO.

2T0 KEKALYEVO eTimedO LlGOPPOTEL Kal cwpa X, m, = 1Kg, 0gpévo oto eAeUBepo Akpo 1davikou
eAatnpiou otabepdg k = 100N/m tou omoiou o afovag eivat MAPAAANAOG OTO KEKAIPEVO
emimedo. To aAAo Akpo Tou gAatnpiou eival oTepewPEVO akAGVNTA otn BAGN TOU KEKALUEVOU
emmédou. ‘OAa ta cwpata tng dlatagng Looppomouy oTo (010 KatakOpu@o emimedo.

A1. Na umoAoyicete 10 PéTpo TG SUVAMNG TTOU AOKE( To vApa (1) oto akpo A tng pdBdou.

A2. Na umoAoyioete 10 PéTpo B Tng £vtaong tou payvntikou mediou.
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’ ’ ’ ) ’ ’ 9
MetakivoUpe To owpa I, MPog TNV Baon Tou KekAévou emmédou Katd d = — -~ m Kal

ouyKpatoupe og auth tn 6éon. KdBoupe to vApa (2), Kat Tnv idla oTyun agpnivoupe eAeUBgpo
va KvnBei mpog ta mavw To X, EKTEAWVTAG ATAN apHoVIKA TaAdvtwon He D = k, mepvwvtag
yla mpwtn @opd amd Tn 0€on ooppoTiag ToU CUYKPOUETAl HETWIIKA KAl MAAOTIKA HE TO

owpa .

A3. Na amodeifete 0Tl TO CUCCWHATWHA AUECWE PETA TNV TAACTIKN KPoUon aklvntomoleitat

otyplaia.

A4, Av TO OCUCOWHATWHA AUECWG HETA TNV TAACTIKA Kpouon €KTEAEl amAn dappoviKA
TaAavtwon e D = Kk, va ypayete tn Xpovikn e€fiocwon TG amopdkpuvong Tou
OUCOWHATWHATOG amod tnv B€on 1oopporiag tou. Na BewpACETE WG XPOVIKN oTyun to= 0 TN
XPOVIKN OTLYHN TNG Kpouong Kal BeTIKA @opd, tn @opd amo Tn BACN ToU KEKAIHEVOU EMTESOU

TPOC TNV KOPU®PN TOU.

A5. Na ypayete tn oxéon tng OUvaung Tou eAAtnpiou o cuvaptnon Pe TV amopdkpuvon
Fe - X Katd tn OlApKEld TNG TAAAVTWONG TOU CUGCWHATWHATOC KAl VA KAVETE TNV YPAPIKN
NG mapdotaocn o€ Babuovounpévoug AEoveg.

Na Bswpnoete OTL:

° n Kpouon sival akaplaia

° n avtiotaon tou aépa Bewpeital apeANTEa yia OAa ta cwydata
° Katd tnv Kpouon Ogv £xoupe anwAsila palag

° TO oxnpa Ogv givat umo KAipaka,

° TO PETPO TNG EMTAXUVONG TNG Baputntag eivat g = 10 m/s? .

Hpep. 2023

2. ‘Eva ocwpa I pikpwv daotdoswv, palag m = 0,4 kg kat pa €ubuypapun AEmTh Kat
opoyevng PETAAAIKA paBdog AM pnkoug L = 1 m kat palag M, = 1,2 kg apeAnTéag wHIKNAG
avtiotaong, €xouv tomoBetnOel mavw o€ Asio opllovtio ddmedo. To cwpa X éxel Ogbel oto
eANelBepo akpo optlovtiou WavikoU eAatnpiou otabepdc k = 10 N/m, 10 dAAO0 AKpo TOU
omolou gival akAOVNTa oTEPEWHEVO. To eAATPLO BpioKETAL OTO QUGIKO TOU PAKOG. XTn B€on
autn (€on (2)), To cwpa X Bpioketal og emagn pe tn paBdoo oto pécov tng P. O dfovag tou
eAatnpiou, to cwpa X Kal to gécov Tng paBdou Bpiokovtal otnv idia optovtia dievbuvon, n
omoia eivat kabetn otn pdBdo. H pdBdog sival kabsta tomobeTnpévn pE Ta AKkpa tng A, M
mavw o€ O0Uo0 opllovTioug Kal mapdAAnAoug aywyoug (xA) kat (yI), apeAntéag wIKAg
avtiotaong, ot omoiot €xouv otepewbel Mavw oto opllovrio ddmedo. H paBdog pmopei va
oAloBaivel mavw otoug dUo mapAaAAnAoug aywyoug, Xwpig TPIBEC, €xoviag Ta dkpa TNG o€
OUVEXN €MAQN HE auToUG. MeTall twv akpwv A Kal I Twv mapdAAnAwy aywywv €xel cuvoebei
€vag AEMTOC NUIKUKAIKOG aywyodg (AHI) kévtpou O kat aktivag ry = L/2, KATaoKEUAOUEVOG
amd oUppa otabepng OlAToPng Kal wHIKAG avtiotaong R, = 10 Q. Zta dkpa A kat [ €xel
ouvOeBel emmAéov €vag AEMTOG KUKAIKOG aywyog (ANZO) Katackeudaopévog amo ouUppda
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otafepr¢ Olatoung wHIKAG avtiotaong R, = 10 Q, Yéow TwWV aywylHwy cuppdatwy AA kat IM'Z
TTOU £X0UV AUEANTEA WHLKA AVTIOTAoN. XTOV KUKAIKO aywyo oxnpati{ovral Uo npikUkAla ANZ
Kat AGZ. To KEVTIPO TOU KUKAIKOU aywyou TauTiletal PHE TO KEVIPO TOU NHIKUKALKOU aywyou
AHI; evw n aktiva Tou r, eival gikpdtepn amo v aktiva r;.

.....................

A A (R

IR A
e/ / /b /) /

e ey =
| /S F

S, /,/f///f/;%;%f I

- = b= ([T te— b

- S S
AW A
y . A -
: / >a :
< & "®/g VANV & ff@'ﬁ/
AL : :
6to 8éan  Bfon Béon
(1) (2) (3) (4)

0 dwakdmTng (8) Tou aywyou XA gival apxiKd avolKTog, OTWE PAivETAl 6TO MAPATAVW OXNHA.
2TOV XWPo METafu tng pdBdoou AM kat tou aywyou (AHI) umdpxel KATaKOPUWO OHOYEVEG
payvntiko medio, To omoio oTo oxApa amelkovietal PE TN YPAPHPOOKIAopEVN Teploxn. To
HETPO TNG €vtaong tou sival B = 1 T Kal ol QUVAMIKEG TOU YPAMHEG €xouv OlelBuvon KABETn
oto emimedo NG OeAIdAC Kal opd Amo TOV Avayvwotn TMPog Tn oeAida. MeTakivoUpe Tn
pdBdo AM padi pe To cwpa X, woTe To €AATNPLlO va cuoTelpwbel katda A = 0,4 m amd to
(PUCLKO TOU WNAKOG Kal va €pBstl otn B€on (1). ZTn CUVEXELD APRVOUHE EAEUBEPO TO GUOTNHA
TOU OWHATOG X Kal TG pabdou.

A1. a) Na amodeifete 0Tl n pdBoog AM Ba amoxwplotei amd 1o cwpa X otn Bon O6Tou T
eAatnplo Ba ATOKTAOCEL TO (PUCIKO TOU PNKOG Yl TIPWTN (POoPd HETA TN OTIYHNA TTOU TA A@NOApE
eAelBepa.

B) Na Bpeite to MAATOC TNG ATMANG APHOVIKAG TAAAVTWONG TTOU Bd EKTEAECEL TO CWHA X, APOU
amoXwWPLoTEL amo tn paBdo AM.

Tn xpovikA ottypn t = 0 n pdBdog AM amoxwpiletal amd 1o cwHa X Kal PE TNV TaxUTnta mou
EXEL ELCEPXETAL APECWG PECA OTO OHOYEVEG PHAyVNTIKO TEdio.

A2. Na attioAoynoete TNV avdamtuén nAektpeyepTikng duvapng (HEA) améd emaywyn avausoa
ota akpa A, M tng paBdou apécwg PETA T XpoVvikn otiyun t = 0 Kat va oxedlaceTe tnv
TMOAIKOTNTA TNG.

Tn xpovikn otyun t; = 1 s (Béon (3)) aokeital oto pécov P tng paBdou otabepr) optlovtia

ouvapn mpog tn BeTIKA KateuBuvon péEtpou F = 3 N, KABetn og autrv. Tn XpPOVIKN OTLyHR
t, = 3 s 0 dlakomtng (0) KAeivel (B€on (4)).

EmipéAcia: Mepk. MavayiwtonouAog-Pucikog 12. www.merkopanas.blogspot.gr




Quoiki ' Aukeiou Ostikou MpooavatoAiouou Ofuata Eéstdoswv

A3. Na umoAoyicete to pPETPO TNG emTdxuvong tng paBdou AM yla TO XPOVIKO Olaotnpua
At = (t; - t;) KAl To PETPO TNG TAXUTNTAG TNG OTO TEAOG AUTOU TOU XPOVIKOU OlAacTAHATOC.

A4, Apéowg peTd to KAsiowo Tou dlakdmtn (0):

a) va amodeifete 0Tl n paBdog AM Ba ekteAéoel euBUYpappn opaAn Kivnon.

B) va UTIOAOYICETE TIC EVIACEL TWV PEUPATWY TIOU Olappéouv Tn paBdo, TOV NUIKUKAIKO
aywyo Kat ta 600 TUAPATA TOU KUKALKOU aywyou.

A5. Agou €xel kKAgioel o dlakomtng (6) va umoAoyioete:

a) tnv €vtaon Tou payvntikoU mediou mou Onploupyel 0To KEVTPO Tou O ATOKAEICTIKA O
NUIKUKAIKOG aywyog, KAvovTag Xpnon Tou VOUou Twy Biot - Savart.

B) tn ocuvoAlkn €vtacn Tou payvntikou mediou TTou SNUIOUPYOUV ATTOKAELCTIKA O NUIKUKAIKOG
KAl 0 KUKAIKOG aywyog 6To Kolvo Toug kevipo O.

Na Bswpnoete OTL:

o H 0An dudtaén Bpioketal mavw o€ Agio optlovtio 6amedo PeyaAwy OlACTACEWY TO OToi0
givat NAEKTPIKA HOVWHEVO.

e H pdBoog HETA TO KAEIGIHO TOU OLAKOTTN TN XPOVIKN OTIYHN t, TAPAUEVEL CUVEXWG HECA
oTO payvntiko medio, dev emnpeadetatl n Kivnon tng amd 1o payvntiko medio mou dnploupyouv
0 NUIKUKAIKOG Kal 0 KUKALKOG aywyog Kat Ogv EpXETAl O€ £man Je autoug.

» H avtiotaon tou aépa sivat ageAntéa yia OAd Ta cwpatd.

o To oxnpa Ogv gival umo KAipaka.

Huep. 2024

EmipéAcia: Mepk. MavayiwtonouAog-Pucikog 13. www.merkopanas.blogspot.gr




