Intapevec Mnxavécg

Odnyoc yia To Mabnrtn



O mmupauAog

S5 Agou  BeBaiwBeite 0TI BpiokeoTe OTO TTEPIBAAAOV TOU  EKTTAIDEUTIKOU
TTpoypAapuaTog, emAEETE « Evauopay.
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AkoAhouBwvtag TIG 0dnyie¢ Tou TTapoucialovial oTnv 08dvn Tou

UTTOAOYIOTH OTO EKTTAIDEUTIKO TTPOYPAUMA, UEAETACTE TIG TTANPOPOPIEG AVAPOPIKE UE
TOV TPOTTO E TOV OTTOIO TTPOKUTITEI N TTiEON PEUCTOU.
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MeAeTrOTE TIG EPWTACEIS OTNV 006VN TOU UTTOAOYIOTH Kal KaTaypAWTe TIG
UTTOBEOEIG 0OG.

A. ZTnv Tavia TTou TTapakoAouBnoate yiati To vepd €CEPXETAI ATTO TNV TTPOBooKida
TOU JOHOUB;

A. Tlpog 11010 KOTEUBUVON OTTPWYXVOUV Ta Beppd aépia TTou TTapdyovtal atmd Tnv
Kauon Tou TrpowBnTikoU, OTav autd Kaiyetalr péoa oto OdAauo kaluong evog
TTUPAUAOU;

2T. Moia gival n ouvioTapévn Twv SUVAPEWY TTOU aoKoUVTal OTOV TTUPAUAO KATd TNV
€KTOEEUOT) TOU;



Z. MNoia duvaun woei Tov TTUPAUAO;

H. Zxedidote amd €va poviéAo evog TTupauAou, TIG SUVAHEIG TTOU agKoUuvTal Kal Tn
OUVIOTAMEVN TOUG: A) TTPIV KAl B) META TNV EKTOEEUOT.

A. MeAETN TWV QUOIKWY apXwV AEIToUpyiag Tou TTupauAou

ATT6 10 eKTTAIOEUTIKG AoyIoMIKG "AvakaAUuTITw TIC Mnyxavég" petagepOeite oTnV

- /.—"? -
Mépavh
evoTNTaL Kal EMAEETE TV UTTOEVOTNTA [ PPO¥A%  MeAeTrOTE TTPOOEKTIKG TIC
__TTYPOTEXNHMA

TTANPOPOPIEG EEKIVWVTAG QTTO TO,

AKoAoOUBWVTAG TIG TTAPAKATW 0BNYiES, MEAETAOTE TIG QUOIKEG APXES AEITOUpYiag Tou

@ Interactive Physics 2000
agpdTTAoliou péoa aTrd TO AoyIoHIKG

Anuioupyia TTUpauAou

1) O TTUpauAog

, Qﬁ'uﬁg . Xipog gpyamac, .. )
TNV €TTIAO , KAvTE KAIK OTO , KOI EVEPYOTIOIEIOTE TI
> Aoy A y

Mpaupég TAEypaTog kal Agoveg X,Y

¥ Tpoppée nigypoos

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

EmmAéyovTag 1O €IKOVidIO = ‘dnuioupynoTe £va opBoywvio TTou Ba KaTaAapBAvel
3 TETPaYWVAKIa GTO UWOG Kal 7 GTO PIAKOG Kal TO 0TToio Ba avatrapioTd 1o £5a@og.



MpoKeIuéVOU va PNV KIVEITAI, apou ETTIAEETE TO €IKOVIdIO 4 KAVTE KAIK OTO KEVTPO
TOoU opBoywviou.

MNa va KATaoKEUAOETE TOV TTUPAUAO ETTIAEGTE ATTO TO PEVOU TO EIKOVIDIO Kal
oxedidoTe éva opBoywvio To o1Toio Ba KaTaAauBdvel 3 TETPAYWVAKIA OTO UYPOGS KAl
1 0710 PAKOG.

, @E‘u@ . ¥ibpog epyadiac, .. ,
2Tnv €TmAoyn , KAvTE KAIK OTO , KOl QTTEVEPYOTTOIEIOTE TIG

Mpauuég TAEypaTog Kal Aoveg X, Y

| Tpoppés midypatog
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O1 duvapeig TTou aoKouvTal 0ToV TTUPAUAO

2nueiwon:

O1 duvdapelg TTou aokouvTal o€ €va UNIKO onpeio, wg diavuopatika peyedn, eivai
ouvatd va oxedlacBouv pe dUo dIaPOPETIKOUG TPOTTOUG: €iTe OTO UAIKO onueio
eQapudleTal N apx Tou diaviouaTtog, €ite epapudleTal To TTépag Tou. Kai o1 duo
TPOTTOI €ival Ic0dUVApOL.



Ailavuopa

ME TTEPQC
OTO UAIKO
onueio
Alavuopa
ME apxn
OTO UAIKO
onueio

O1 mrpoypappatioTéG Tou Interactive Physics €xouv €mAé€el o1 Suvauelic TTou
epapudélovtal ammd guds, dnAadh atd To XPROTN, va eupavifovral Ye 1o TTEPAG
Tou dlavUoPaTog €MAVW OTO UAIKO onueio. Qotéoo, n ouvigtapévn duvaun
MTTOPEI va ep@aviCeTal Kal Pe TOUuG OUO TPOTTOUG, ME TTPOETTIAOYN OMwG va
gPavigeTal e TNV apxn Tou dIavVUCPATOG TTAVW OTO UAIKG Onueio.

MNa va oxedidoeTte pia dUvapun, KAvTe KAIK OTO onueEio TTou BEAETE va epapuooBei
Kl JETAKIVAOTE TO TTOVTIKI KaI KAVTE EavdA KAIK YIO VO ONUEIWOETE TO PEYEBAC TNG.

2. H d0vapun Twv agpiwv
2TN ouvéxela atmo To TTAAIVO pevou €TTIAEETE TO KOUMTTI AUvapn ~ KAl EEKIVWOVTOG

atro TO KEVTPO PACAG TOU TTUPAUAOU CUPETE TO TTPOG TA KATW, WOTE VA OXNMATIOETE TO
TTapakdaTw didvuoua. AuTh gival n AUvaun Twy Agpiwyv TTou OEXETAI O TTUPAUAOG.

3. H duvapun tou Bapoug
21N ouvéxela emAéyoviag TTGAI TO KouuTri AUvaun, €QapPOcTeE pia OeUTEPN
duvapn TTpog Ta KaTw. AuTh gival n duvapn Tou Bapoug Tou TTupauAovu.
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4.0Ovopuatodoasia Twv ETTIAOYWV

EmAEETE TO peydAo opBoywvio pe TNV AyKupa Kal atmd TN YPOUUR epyaAciwv
emAEETE MMapdBbupo — Epgdvion. 1o KeAi opBoywvio ypdyTe 'n. ZTn ouvéxela
ETMAEETE TO MIKPO OpBoYywWVIO Kal aTTd TN YPauunA epyaleiwy emAEgTE MNapdBupo —
Epodvion. 10 keAi opBoywvIo ypaWwTe TTUPAUAOG.

KAgioTe 1o TapdBupo kai €MAEETE pE KAIK TN dUvaun Twv agpiwv (Tn duvaun HE
Qopd TIpog Ta TTAvw). AkolouBwvtag Tn Oladpoun MNapdbupo — Epgdvion
MTTOPEITE VO AAAAEETE TO dvopd TNG o€ AUvaun Agpiwv.

EmmavaAdBete tnv idia diadikacia €mAEyovTag Opwg Tn dUvaun TTPOG Ta KATW.
Méow Tng diadpoung Mapdbupo — Epgdvion dwoTe TNG T0 Ovoua Bdpog.

B BD:'_','[” -Tr j F ELI.IIlJIf("\."lIJ'I‘]
[T Epgcvaar avépotog
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Apopn  Exedin

Féuopa: I 1r| I:I | [ Bupdwor Govous ievtpou 1dtag [T Epqesian kévTpou pafos
W Epgeenar Gevoug nepiypdppatos [T ZivBeon weviy

MMAziu; I- 7| I— *l I Enqeiar mpooayaranumod kikiou [T Epqpdwion goatiou

5. Npoacdiopioudg Twv XAapaKTNPIOTIKWY KABE ETTIAOYAG

ATTO TN ypauun €pYaAgiwv PTTOPEITE VO AAANGEETE TO XAPOKTNPIOTIKA TTOU Ba £X0uv
0 TTUpauAog, N Alvaun Twv Agpiwv Kai n duvaun Tou Bdpoug. MNa 10 Adyo auto,
Q@POU KAVETE KAIK aTOV TTUPAUAO, ETTIAEETE [apdBupo — 1816TNTEG.



MNa Tov MUpauAo emAéETe pada 1 Kg ( n emAoyr autrg TnG TIWAG SIEUKOAUVEI
TNG d1adIKACia TG TTPOCOUOIWONG KAl OEV AVTITIPOCWTTEUEI TO TTPAYHATIKO BAPOG TOU
TTUPAUAOU).

Katétiv, kAgioTe TO TTapdBupo Kal apoU KAVETE KAIK aTn dUvaun Twv GEPiwy,
emMAEETE MMapdBupo —  1810TNTeG kal dwoTe TIG TIMEG Fx = 0 N kar Fy =10N
avtioToixa. KAgiote To TTapABUpPO, €TIAELTE TN dUVANN Tou BApoug Kal dWOTE TIG TIWEG
Fx=0 N kai Fy=-10N. To ueiov dnAwvel 6T n duvaun €ival TTpog Ta KATwW.

* Bodw[3] - Mopoudos
Conztraint[8] - Ao Aepioy
Constraint[7] - Bopog
Point[2] - Bwykupo

* Point[4] - Znpsio fdong

* Point[B] - Znpeio Bdong
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6. KaBopiopdg GAAwV epyaAgiwy Tou TTPOYPAUUATOG
2TN OUVEXEIa aTTO TN YPAUMN epyaAciwv emAEETE Mikpokoouog —  BapuTtnTa.
Edw emAégTe Kapia.

Migpdkoopos  BEoon  AvTiksipevo

BoplTTa...

AYTITTOON TOU Ogp...
HiskTpooTaTiks...

NeBio o Suwap...

AlaTUTTWON UTTOBECEWY
Moleg amd Tmig duo duvdauelg (Auvaun Aepiwv kal Bdpog) TmioTelete OTI £XEl
MEYOAUTEPO PETPO OTAV EKTOLEUETAI O TTUPAUAQG;

PuBuioeig yia Tnv Kivnon Tou TTupauAou



7.KaBopiopodg petaBoAig Tng duvaung

MNa va PeTaBAAeTe TN dUVANN TwV dAgpiwy, €TMIAECTE TO dIdvuopa NG Aluvaung
Twv Agpiwv Kal otn ouvéxela emIAEETE Opiouog —  NEo gpyaleio eAéyyxou —
Aovaun Y.

Dpuapac MaTpnaon  MNpoypoppomiopds  OopdBupo BofBeau

AloviopoTo L4

Fwple Bl OopoTo
Eppdraor Suovdopotos. .

bR Suovoopd oo ..

MZo goupni L4

MNéo epyoisio ¥ Evepyonoinon-anzyvepyonolnor

@ EivBeon efwTsplkAc apoppoyc Alvapn

Alvopn 7

MéveBoc kon BeiBuyan

8. PUBuion Twv Tigwv NG duvaung

EmA&ETe TO didvuopua Tng Alvaung Twv Aegpiwv kal otnv e€mAoyn MNMapdBupo —
[816TNTEG KAl oTOV TUTTO MeTaBoAéag puBpioTe wg péyioTn iR TNV 15.000 Kol wg
eAdyiotn Tnv 0.000 kai Twv apiBud oTiyuidTuTTwY o€ 10.

[GuaTrTag

I *Input[8] - Advopn 5 Tow Advapn .ﬂ.j
Adeopn Y Tow Advopn Aepioy 5

— Tonog
" Mmoo Sweddyou
¥ MzTofoisog
" Koupni

i Mivoros Seopswoy

eid:x. IIII.IIIIZIIZI
Py, |1 B.000

¥ Epgdragn keipdvou
ApBpdg I_
TTU LTI 10

9. PuBuion d1apKeIag TG TTPOCOUOIWoNG
A6 Tnv emAoy Mikpdkoopog — 'EAeyxog TTalong JTTOPEITE va puBUIcETE Kal TO
XPOVO TToU BIOPKEI N TTPOCONOIWCT OOG.



‘EAeyxog madong E|
|Enuvupp08;j |time »h QK. |
| J | Akupo
| 2| |

Mo auvBrkn

MeTaBdaAAovtag Tn AUvapn Twv Agpiwv PTTOPEITE va deiTe TOV TTUPAUAO va aveBaivel,
Va IC0PPOTTEI 1] va KATERAIVEL.

Alvapn v Tou Advopn Asploy 5

AlatdtTwon TpoRAEYewv

T1 poBAETTETE OTI B cUPBET oTOV TTUPAUAO OTAV N TIKA TNG AUvauNng Twv Agpiwv
givaui:
A. 15, 000N

Moia vopiete 611 Ba gival n ouvioTapévn duvaun, étav n TiuA TNG Alvaung Twv
Aepiwv givat:
A. 15, 000N



Mola gival n TaxuTnTa TOU TTUPAUAOU OTav TO BAPOG €ival ioo pe TN dUvVAUN Twv
agpiwv;

H kivnon Tou TTupauAou

10.Mpayuartotroinon TnG TTPOCOoP0IWoNG

Na va TTPAYHATOTTIOINCETE TNV TTPOCOUOIWGON ETTIAEETE EKTEAEDN
||

Kl YIO VO TNV OTAPATAOETE OTTOTE £0€IC TMIOUNEITE TTAUON

11. H cuvioTapévn duvaun
MrTropeite etTiong va d¢gite To diIAvuopa TG ouvioTapévNG OUVANNG KATd ThV Kivnon
eMAEYOVTOG ATTO TN YPAUMN epyaligiwy Opiopdg — dlavuouata — ZUVOAIKH dUvapn.

Opioude Métpnan Mpoypappanogds  OapdBupo  BorBzio

Mooy Taxmma

[

wplc fovOouaTa EnimiLream
Eppayion SiavOiauaTos,.. 2 o) BUvapn
MFr) SOy uauaTIY, . Alvapn Paoplmmag
Méa koupni L4 HaekTpooTaTke
MEn Epyohein ehdyyou L4 Advopn Tou gépa
@ FlvdEan EmTEpIKEG SpapLioy TG Oedio g dovaung
Alryapn £nagng
Alreaun TRIBrg

Kard 1 didpkeia ekTEAEONG TNG TTPOCOMPOIWONG OTOV TTUPAUAO gU@aVICETal N
>uvioTtapévn Auvaun Tou Bapoug kai TG Auvapng Twv Agpiwv.



AvatrapaoTdoelig dUvaung Kal TaxUTnTag Tou TTUpauAou

12.TpoTr01 TTPOBOARG TNG CuVIOTAUEVNG dUVAUNG

Etriong é€xete Tn duvatdtnTa va TTPORAAAETE TN cuvioTapévn duvaun Tou B&poug Kal
NG Auvapng Twv Agpiwv O Pop@r TTivaka. XTnv 08ovn eu@avifetal To €IKovidlo-
TTivakag TNG ZuvioTapévng Auvaung Fy Tnv oTToia YTTopeite va TTPORAAAETE OE HopPn
apIBUNTIKAG TIWAG A YPAPIKAG TTapdoTtaong 1 pafdoypdupaTos. AQoU KAVETE KAIK
TAvw OToV TTUPAUAO ETTIAEETE aTTO TN ypapun epyaAciwv METpnon Kal ZUVOAIKA
Aovapn.



MeTpron  Mpoypopponaupds  OaopdBupo
Apdvog

2éan
ToyumTa
Ermaueeon
E-T-E
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2Ean KEvTpoU palas
TaxOmmTa Ky Tpou palos 4
Emmisiuean ke Tpou patag 4

Cppr
Cuvidr) oppr

ZuvohIKn ponr
Alvapn g BopomTag
HiskTpooranir alraun

Alraun Tou agpa

Nzdio g Glrvapns

[ 3| ZuviaTopdse) Sovopn

[5]
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13. H peTaBoAn Tng Taxutntag o€ ouvaptnon YE 10 XpOvo

Etriong atmmoé tnv idia ypapun epyaAsiwyv utropeite va TTpoBAAeTe oTnv 0046vn Kail Tn
YPOQIKN TTapAdoTacn Tng TaxUTNTag TOU TTUpAUAOU Ot OX€on HME TO XPOvo.
EmA&éETe MéTpnon — TaxutnTa — OAa .

Mérpron  Npoypoppomopos Nopod

Hpovag

Bzan -
Enurdzouvan r
B-T-E b
Bian kEvTpou patoc k
Tox0THTo KV TpoU patos *

EmTdxuyan kéwTpou pdtos k

Oppr



14.TpoTr01 TTPOPOARG TNG PETARBOANG TNG TAXUTNTAG O€ CUVAPTNON HME TO XPOVO

>1nv 0846vn gp@avieTal To €IKovidlo TNG TaxuTnTag Vy Tou TTupauAou. KadvovTtag KAIK
TAvw oTo BEAOG OTO TTAVW APIOTEPO AKPO TOU EIKOVIOIOU PTTOPEITE va AANAEETE TNV
TPoBoA TNG TaxuTnTag oe PaBdOYPAUMa, O QPIBUNTIKA TIUA KAl O ypa@IKA
TTapdoTaon.

Todtrra tou Mipouios 3
[mz]

Todrnma Tow M Taxdmrma Tou Mdpouid
Wy - s 0.200 0600  [g] Wy

Kartaypaen Twyv TTapatnperiocwy
2NMEIOTE TIG TTAPATNPNOEIC 0AG OXETIKA WE TO TI CUMBAivEl oTOV «TTUPAUAO» ATaV N
TIUA TG AUvapung Twv Agpiwv ivat:

A) 15, 000N

Molo €ival To aTTOTEAEOUA TwV OUVAUEWY TTOU OOKOUVTAI OTOV TTUPAUAO OE QUTH TNV
TTEPITITWON;

Moo €ival TO aTTOTEAEONO Twv OUVAMEWV TTOU QOKOUVTAlI OTOV TTUPAUAO aTnv
TTEPITITWON AUTH;

Moo €ival TO aTTOTEAEONO Twv OUVAMEWY TTOU QAOKOUVTAlI OTOV TTUPAUAO OTnv
TTEPITITWON AUTH;

Moia eival n Tax0utnTa TOU TTUpaUAoU OTav TO BApog eival ico pe TV dUvaun Twv
agpiwy;

ZUMTTEPAO AT
ZUYKPIVETE Ta QTTOTEAEOPATA MPE TIG APXIKEG OOG TTPOBAEWEIS Kal oulnTroTe OTNV
oudda cag av ATav A 6yl Ta avapevOEva Kal yIaTi;



B. AkoAouBwvTtag TG odnyieg NG oTtnv 08dvn Tou UTTOAOYIOTI) OOG Kal, a@ou
TTAPAKOAOUBNOETE TO BiVTED, KATOOKEUAOTE TO BIKO 0OG «TTUPAUAOY.

Moleg duvaueig ackouvTal OToV TTUPAUAS Ooag TIPIV TNV EKTOEEUON;

2Xe01A0TE €va POVTEANO TTUPAUAOU KOl ONUEIWOTE TIC DUVAEIG TTOU ACKOUVTAl O€ QUTO
TTPIV avupwiBei. ZxedIAOTE ETTIONG TN CUVICTAHMEVN TWV OUVAUEWY QUTWV.

Moleg PeETABOAEG KIVNTIKAG KAl QUVAUIKNG EVEPYEIOG OUMPaivouv Katé Tnv Kivnon Tou
TTUPAUAOVU;

-

e

S EmMAECTE «ZupTTEpAOUATAY.
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MpooTraBroTe TWPA VO aTTAVTACETE {ava OTa EPWTHHATA:
A. Mrtropouv ol TTupauAol va KivnBouv oTo diIdoTnua; AikaioAoynoTe TNV ATTown oag.

B. MNpog 1oia kateuBuvon wlouv Ta Bepud aépia TTou TTapdyovTal atrd TNV Kauor Tou
TTpowOnTIKOU, éTav auTd KaiyeTal péoa oto BGAaNO Kauong evog TTupaUAou;

A. MNola gival N cuviIoTaPEVN TWV OUVANEWY TTOU AOKOUVTAI OTOV TTUPAUAO KATA TNV
ekTOEEUOT TOU;

H. ZxedidoTte 1O POVTEAA €VOG TTUPAUAOU, TIG QUVAMEIS TTOU OOKOUVTAl KAl Tn
ouvioTapévn duvapn: a)Tpiv Kal B) YETa TNV ekTéLEUON.

ZUYKPIVETE TIG OTTAVTHOEIG TTOU €ixate dwoel oTo Bripa «YTTOBECEIG» UE AUTEG TTOU
dwoaTte 01O BAUA «ZUPTTEPACUATAY KOI KATAYPAWTE TIG TTAPATNPNOEIG OOG.

EmAégTE «E@appoyn».
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MeAeTAOTE TTEPIOTOTEPES TTANPOYPOPIES YIA TOV TTUPAUAO ATTO TO AOYICUIKO

«AvakaAUTITW TIC Mnyavégy kal atrd Ta TTpoTeivopeva BIBAia Kal I0TooeAISEG.



Kartaokeun MupauAou
KataokeudaoTte £vav TTUpauAo pe Tn BorBeia Tou Bivreo (1, 2).

YAIK&

TPOPTTA PE AAOTIXO
KOAANTIKA Taivia
TIAQOTIKO UTTOUKGAI
PEANOG
TTPOCAPPOCUEVOG
WOTE VA KAgivel
OQIXTA TO UTTOUKAAI
oTTéyKog

BadeAivn

KOAQUAKI

dlaBnTNg

WaAidl

BeAdva yia utrdAa
TodooPaipou

e KavATa vepOU

Aladikaaoia

1. ZTnpigTe 70 KAAQUAKI KATA UAKOG TOU MPTTOUKOAIOU. KOAAOTE TO OQIXTA PE ThV
KOAANTIKA Tavia kal BeBaiwdeite 611 de Auyilel.

2. XpNOIYOTTOIVTAG TO dIAPATN, avoiéTe pia TPUTTA OTO TTAVW WEPOG TOU PEANOU.
Z@nvwaoTe TN BeAOVA Kal TPUTTAOTE TO PEAAS.

3. Pig¢te vepd oTtnv kavdrta, oe Uwog 5 cm. AAlgiyte 10 @eANS pe PBadeAivn kai
oeNVWOoTE TOV OTO AQIu® TOU MTTOUKOAIOU, PE TO Triow MEPOG TNG PeEAOGVOG va
TTPOEEEXEI ATTO TO TTAVW PEPOG TOU PEANOU.

4. AéoTe TN M1 AKPN TOU OTTAYKOU G éva WynAd onpeio. MepdoTe To oTTdyKO Péoa atmod
TO KAAQuAKI, EeKIVvTag atrd Tn BACN TOU PTTOUKOAIOU. ZTEPEWOTE TTOAU OQIXTA TO
eAEUBEPO AKPO TOU GTTAYKOU.

5. H Bdon tou pytroukaAiol TTPETTEl va BAETTEI TTPOG T TTAVW HE KAion TTepitrou 45
polpwv. NpocapudoTe TO AAOTIXO OTNV TPOPTIA. To vePS TTPETTEI VO KAAUTITEI TO AAINO
TOU WTTOUKOAIOU. Av OxI, BYAATE TO QEANG, piETe Aiyo akdun vepd OTO UTTOUKAAI Kal
cavaBaAte 10 @EAAO OTO AQiud TOu WPTTOUKOAIOU. ApPXIiOTE VO TPOUTTAPETE Ki
ETOINOOTEITE va deiTe TOV TTUPAUAO va ekTogeleTal aTTORAANOVTAG TO vEPS OE POPYN
OTIPEL.

MapakoAouBrioTe TO BivTEOo KATAOKEUNG Kal AgiIToupyiag Tou TTupauAou.



