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NAYIIHI'IA II I EEAMHNOY oeh. 2/ 16
Koa#. T'. Tkotlopdvng

Meprypéyte TOV TOPIKATO TOTO GVILVOVTUG AETTONEPAGS TO. GTOLYEIN TOV.
ZopuTANpAOOTE VIOYPEMTIKG KOL OVIAVTIKG TV TPATI YPARP] TOV 0r0didel TO 6TOLYEI0 YI0 TOV
VTOAOYIGIO TOV 0TOI0V YPIGLUOTTOLEITAL O TOTOG.

[04] epl=mw *d) |[(W*GM)

Meprypayte TOV TAPOUKATO TOTO VIALVOVTUG AETTONEPAG TO. GTOVYEIN TOV.
ZopumAnpOOTE VIOYPEMTIKA KO GVEAVTIKG TV TPAOTI| YPARP] TOV AT0didEL TO GTOLYEIO YL0 TOV
VTOAOYIGIG TOV 0TTOI0V (PN GIHNOTOLEITUL O TVTTOG.

[04] Ry=Cr* As * (p/2) * V2
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GM
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Koaf. T'. Tkotlopdvng

eprypayte TOVS TAPUKATO TOTOVG AVELDOVTAS AEATOREPDS TA GTOLYELD TOVG.
ZopuTAnpAOOTE VIOYPEMTIKG KO OVIAVTIKG TV TPATI YPARP] TOV 00didel TO 6TOLYEI0 YI0 TOV
VTOAOYIGIO TOV 0TOI0V YPIGLUOTTOLEITAL O TOTOG.

NAYIIHI'IA II I EEAMHNOY oeh. 4/ 16
Koa#. T'. Tkotlopdvng

10,2] BM; =Icr/V

Meprypéyte TOV TOPIKATO TOTO GVILVOVTUG AETTONEPAGS TO. GTOLYEIN TOV.
ZopuTANpAOOTE VIOYPEMTIKG KOL OVIAVTIKG TV TPATI YPARP] TOV 0r0didel TO 6TOLYEI0 YI0 TOV
VTOAOYIGIO TOV 0TOI0V YPIGLUOTTOLEITAL O TOTOG.

BML .

[0,4] Ry = Rfs + (Rtm - Rfm) * )3

Icr

Rts :

[0,2] EHP= R, *V

EHP :

R;
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Meprypayte TOV TOPIKATO TOTO OVIALDOVTUG AETTONEPADG TO. GTOVYELW TOV.
ZopuTAnpAOOTE VIOYPEMTIKG KO OVIAVTIKG TV TPATI YPARP] TOV 00didel TO 6TOLYEI0 YI0 TOV
VTOAOYIGIO TOV 0TOI0V YPIGLUOTTOLEITAL O TOTOG.
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[0,4] GGI =I *p vyp()lj/W
GG:

To Cw 6idetan amd Tov
TOTO
[0,1]

A/(LXB)

A/(BXT)

M/(BXT)

Metdkevipo M givon
[0,1]

To onpeio Toung g gvbeiog evépyelag e Avimong
otav to TAoio dev giye Khion e v evbein evépyelog
¢ dvtwong dtav o Thoio mpet kAion 30°

To ot0Bepd onpueio Topng g evbeiog evépyelog g
avtoong 6tav to mhoio dev gixe Khion pe v evbeia
evépyelag g avtoong otav o mhoio mapet khion 7° -
10°

To onueio toung g gvbeiag evépyetag Tov Papovg
otov 1o TAoio dev elye KAion e v evbela evépyelag
oV Bépovc dtav To Thoio mapel kAion 7° - 10°

P vypod

H av&non tov purxovg
Tov TAoiov
[0,1]

Av&avel v avtictoon TpPng

Agv enmpedletl v ovtiotaon Tping

Meiwvet v avtiotaon Tppng

Toévot ava povado

Bobiong
[0,1]

H oAdayn PuBicpatog tov Thoiov yio TpocHnkn evig
Tévov

To Papog mov mpémer va. mpootebel Yo aAloyn
BuBiopatog piog povadag pikovg petofaAroviog Kot
v 610y®yn Tov TA0I0L

To Papog mov mpémer va. mpootebel Yo aAloyn
BuBiopatog pog povadag pikovg yxmpig petaforr g
droywyfc

Avapépate TIS GUVIGTOGCES THS VOPAVAIKNHS AVTIOTOGHS POUOVAKNGHS [0,3]

Kévtpo mhevotomtog Cr
glvan

To yewuetpikd kévipo tov Pubicpévov dykov Tov
mAoilov

To yewpeTpikd KEVIPO TNG 1GGAOV ETIPAVELNG TOV
mhoiov

[0,1] p . ; -
To onueio epappoyng TG CLVIGTAUEVNG TV PopdV
TOL TAOI0V
Eivat o Tpiopotikdg cuvteAestng
To C Amodidel TO WOGOGTO TOL TEPLYEYPOUUEVOL OTN
M

[0,1]

yvdotpo.  opboywviov  mapoaAAniemimédov WOV
KataAoUPaveTol amd ouTh

Eivat 0 ocvvteleotig péong Topng

60OVOAO ‘ 6
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To vyoc eEdAmv
mpoPAEmeTaL
[0,1]

Mo mv eocedhon ¢ amopaitnTng ePedpikng
dvToong

NAYIIHI'IA II I EEAMHNOY
Koa#. T'. Tkotlopdvng

oel. 8/ 16

lNa v enitevén 1oL  embountod  VYoOLg
KOTOOTPOUOTOG DOTE VO SLEVKOADVETOL 1) POPTOON
oV TAoiov.

Mo mv eéacediion ¢ amapoitng ovIoyng ToL
TA0{0V

Kotdotpopo avroyng
glvan
[0,1]

To KOTAGTPWLO TOL KATUANYOVV Ol PPUKTEG AVTOXNG
aveEdptnto. amd 1o av ovTé sivol oTeyavEG 1 Oyl

To KOTAoTP®LLO TTOV KATUATYOVV Ol GTEYAVES PPOKTES
KO 01 OPOKTEG AVTOYNG

To xotdotpope amd t0 0omoio UETPAUE TO VYOG
eEGAWV.

To xatdoTpmpo
[0,1]

Amoteleitar and gAGoHOTO TOV EMKOAAODVIOL GTO
EMOVO HEPOG LMOG KLWEAMTAG KOTOOKELNG 7OV
aroteleiton amd TG £6peg kot ta. Luyd

O tOmo¢ 10V AyyAlkoD
Noavapyeiov givar
[0,1]

EHP =W¥#+*V3/C*L

SHP =W?R*V3/C

SHP =W *V?3/C*L

Amoteheitar amd €AAGUOTO OV ETKOALODVTOL GTO
EMAVO 1] GTO KAT® PUEPOG LLOG KUWEAMTNG KOTOGKELNG
1oV amoteAgital amd Tig dadokideg kot ta {uyd

Amoteleitor and €AGoHOTO TOV EMKOAAODVIOL GTO
KAT® HEPOG MG KOUWEA®TNG KOTOOKEVHG 7OV
AOTEAEITOL 0O TIG oTAOUIOES KO TIG O10d0KIdES

Kévtpo dvtwong B eivan
[0,1]

To onpeio epappoynig TG GLVIGTAUEVNS TOV PopdV
oL TAoiov

Metaxevtptkod Hyog
[0,1]

Ovopddetal n amwdGTAGT TOL KEVIPOL AVIMONG 0o TO
UETAKEVTPO

Ovopdletatl n amdoTaoT ToL KEVIPOL BApovg amnd to
KEVTPO AVTWONG

Ovopdletar n andotacn Tov kKEVIpov Bapovg and To
UETAKEVTPO

Ovopddetal n amrdGTACT TOL HETAKEVTPOL amd T0 K

To yeouetpikd kévipo tov Pubicpévov dykov Tov
mAoilov

To yewpeTpikd KEVIPO TNG 1GAAOV ETIPAVELNS TOV
TAoiov

Métpo apykig
gvotafetlog eivol
[0,1]

To BG

To GM

To KG

O tomog W X GM X nuo
divet
[0,1]

Tov poyroBpayiova apyikng evotadelng

Tnv pomn enava@opas

Tnv porn petafoing dtoywyng

O uvigheotig Froude | Y-L/V
Sideton amd Tov TONMO V/i(g.L)"
[0,1] V.L/v.g
O Zvvigheotic Reynolds | Y - L /v
didetan amd Tov TOmO V /(g * L) 1

(0,1]

\Y% /(g* v * L) 12

Me 10 0LGLOGTIKO
melpapo eVGTADELNG
kaBopilovpe

[0,1]

Tnv dopnkn evetddeio Tov Thoiov

Tnv eyKapoio LETAKEVTIPIKN AKTIVO TOL TAOIOVL

To eykGpo10 PETAKEVTPLIKO VYOG TOV TAOI0VL

Awrywyn ovopaletat
[0,1]

H ovumepipopd Tov mhoiov Kotd TV TAEHON

H dropopd Tpwpaiov kot tpupveiov fubdicuatog

H dopopd peta&d tov fubicpdtov g de&lag kot g
OPLOTEPNG TAEVPAS TOV TAOI0L PETPOVUEV®V GTI LEON
Topn

Kotd v extéleon tov
TEPAUOTOG EVOTADELNG
[0,1]

To mhoio eivar depévo Kot EYel TIC HNYovég o€
Agttovpyio

To mhoio givar gEevBepo, dev AeITOVPYOVV Ol UNYAVES
Ko OA0 To TANPOU gival oTic BE€6€15 TOVG

To mholo eivar eredBepo, dev AettovpyoDV O1 UNYaVES
KoL T0 TApOU (TAV eAayioTmv) lval ektdg TAoiov.

60OVOAO ‘ 6
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MeToKevTpikn aKTiva
[0,1]

Ovopddetal n amdGTAGT TOL KEVIPOL AVIMONG 0o TO
UETAKEVTIPO

NAYIIHI'IA II I EEAMHNOY
Koa#. T'. Tkotlopdvng

oel. 10/ 16

Ovopdletar n andotacn Tov kKEVIpov Bapovg and To
KEVTPO AVTWOoNG

Ovopdletatl n amdoTaoT TV KEVIPOL BApovg amd to
UETAKEVTPO

Ovopdletatl n amdSTACT TOL KEVIPOL AVIMOONG Od TO

Avvapukn gvotddeto
ovopdleTon
[0,1]

H dYvvapun mov amotteiton yio va wépel o Thoio yovio
KAlong

H xopmoin evotadeiog
dtvel
[0,1]

Tov poyloPpayiova evotdbeiag o€ oyxéon He TIG
yovieg KAiong tov TAOIOL YO GUYKEKPIUEVO
EKTOTIo U Kot KEVTPO Bdpovg

Tov poyroPpoyiova gvotdbelag ce oyfon HE TIG
yovieg kMong tov mAoiov oveEaptnto Omd TO
eKTOmOoUO

Tov poyroPpoyiova gvotdbelag ce oyfon HE TIG
yovieg kKAlong tov mAoiov ave&dptnta amd T KEVTIPO
Bapoug Kot Yo GUYKEKPLUEVO EKTOTIGLLOL

To épyo mov amatteitan yio vo wépel 10 Ao Yovia
KAiong

To ywopevo tov péyiotov poyrofpoayiova gvotadeiog
€M1 TO EKTOTIGLLOL

H nowdmta g

Eivar mopdyovtog mov emmpedler v avtictoon
PG

ELevbepeg empdveteg
ovopagovot
[0,1]

Ot 0KGAVTITES EMPAVEIEG TOV KATAGTPOUOTOG

Ot empadveleg TV VYPOV OV akolovBov TV KAion
Tov TAoiov

Fg eﬁouavng ETQOVELAS I "Efyan mapdyovtag mov dev ennpedlEl TNV AVTIGTAON
i Tpg
Eivaw eAdyiota peyorvtepo and 1o GM
To GML ’ ’ , , ’
[0.1] Eivan xatd mold peyaivtepo amd to GM

Eivat ico pe 1o GM

O1 EMPAVELES TOV VYPAOV TOL TOPAUEVOVY 0pLLOVTIEG

Ot ehedbepeg emipaveleg
[0,1]

Suvavtdvtolr HOvo oTo TAOL  PETOPOPAS vypol
@optiov

Agv cuvovVTOVTOL GE TAOTO LETAPOPAG
EUTOPELLOTOKIBOTIOV

ZuvavToOVTol o€ OAla T TAOLO

H Avtictaon tpiping
[0,1]

Ogeiheton otig opBég mécelg mov mapovoidlovral
ave&dpmnta amd Ty Drapén CLVEKTIKOTNTOG 6TO VYPO

O@eiheTol  OTIC  EQOMTOUEVIKEG — TOOELS — TOV
mapovolalovral  aveEaptnta  and v Vmopén
GUVEKTIKOTNTOG GTO VYPO

O@elheTol  OTIC  EQOMTOUEVIKEG — TOOELS — TOV
TOPOVGIALOVTOL GE TPOYLOTIKE VYO

Ot ehedbepeg emipaveleg
[0,1]

Emdpotv Betikd ot evotdbeia tov mhoiov

Agv &povv kapia enidpacn otnv evotdbeio ToL TAOIOL

Emdpodv apvntikd ommv evotdbeie tov mAoiov
LELDOVOVTOG TO LETOKEVIPIKO VYOG

Eivor mapdyovrog mov emmpedler v avtictoon

H eyxéporo petatdmion
poptiov oTo Mol
ouvendyston

[0.1]

Eykdpoia yovio khiong yopig petapoin tov G

Metafoin tov G Kot gyKapoia yovia KAoNg

MetofoAn ToV EKTOTIGLOTOC

60VOAO ‘ 6

rbog|  |owora | |

H s’m’(wn ms e
Fg eﬁouavng ETQOVELAS  "Efyan mapdyovtag mov dev emnpedlEl TNV AVTIGTAON
. TpPiic
To pikpo¥ méyovg GTpdHa TV Hopimy TOL VEPOD T
omoio ktvovvton poali pe to Thoio.
Oupdppovg g eivar | To otpdpa peta&d g Tpopvng Kot g EAMKG Tov

>

TAOIOV

To oplokd otpdpo peta&d Tov TAOIOV Kot TOL vEPOD
OV EMNPEAGTNKE OO TV VIOPEN PEVUATOV

60VOAO ‘ 6

2600¢ | |owota | |
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Eivar mopdyovtog mov emmpedler v avtictoon

NAYIIHI'IA II I EEAMHNOY
Koa#. T'. Tkotlopdvng
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H popen g yaotpag | TpiBiig
[0,1] Eivar mopdyovtag mov emmpedlet v vmoOAON
aVTIGTAON TOV TAOI0L
. . Mikpdg TPIGHOTIKOG GUVTEAEGTNG
Y& mhoio yopunAov

TOXLTATOV TOPATNPEITOL
[0,1]

Agmt| Ko pokpld yasTpo.

Meyddo mopdAAnio TUAHO Kot PEYOAOG GUVTEAEOTY|
EKTOTICULOTOG

Kogpepvtap ovoudletan
[0,1]

O kevog ydpoc HETOED TV deEopevadv vepoy Kot
Kaoipwv oto dumvduevo

H emodveia pog
oopPotikic pakTig
amoteAeiTon and
op1lOVTIEG OTPMOELG
EMICATOV TOV 0TTolOV
70 TAY0G

[0,1]

Eivow o€ 6ha to 1610

MetafdAdetor amd TG GKPEG TPOG TO  KEVIPO
(av&dvetar) Yoo aoPAAELD GE TEPIMTOON UETATOTIONG
@opTiov

AvEGveTon amd TO KOTAGTPOLO TTPOG TOV TLOLEV Vi
eEac@dAon TG avIoyng EVOVTL TV VOPOCTATIKAOV
MEGEDV

Av&avetal oo Tov TudUEVE TPOG TO KATASTP®LLO Y10,
eEac@dMon TG avToyng EVOVTL TV VOPOCTATIKAOV
TECEDV

O ydpoc mov mpoopiletor yio TV QUAAEN TV
OTTOCKELDOV

O Kevog YdPpog Peta&d 600 KUTMV

H avtictaon tppng
opeileton o
[0,1]

Tpp1} Tov e&mtepicod TePIPANLLOTOG TOL TAOIOL LE TO
vEPO

Ot de€apevég yopilovion

LE PPOKTEG
[0,1]

IMa va gtvon o gvypnoteg

Mo vo avénoovpe ™V emidpaon TtV eredbepmv
EMLOAVEIDV

Mo vo peidoovpe v emidpaon Tov eredbepmv
EMLOAVELDV

Tppn peta&d Tov popiov Tov vePoH GToV OUdPOL
PPN OV KIvoHVTOL LLE SLOPOPETIKT TOYLTITA LETAED
TOVG

Ymv  advvopio TOV  PEVHOTIKAOV  YPOUUDV V.
aKOAOLONGOVY TNV LOPPN TOV TAOIOV

KotokAvoyo pnkog

H eldyot andotacn peta&d 600 GTEYOVAY PPAKTMOV

H péyiot andotoon peta&d 600 6TEYAVOV QPOKTMV

To dumvbuevo déyeton
[0,1]

Ydpootatikég TIECES KOl TECES QPOPTIOV OTOV
eEotepkd mubuéva

[Miéoeg @optiov ko, o€ mepinTwon PHYUATOC,
VOPOCTATIKEG TEGELG GTOV E0MTEPIKO TLOUEVDL

ovopaleTon
[0,1] H anécfacn usrfxiﬁ g Tpwpaiog kot g Tpupvoiog
GTEYOVIC QPOKTNG
Tov cuvtedest OHOPPOV W KOt T1 SOUOPPOOT TNG
H taybtnta mpoxdpnons | zpouvng tov mhoiov

oG eaptdtol and
[0,1]

Tov cuvteheot peiwong dong t

Tnv S1GpeTpo g EMKag

[Tiéoeig poptiov oToV e€®TEPLKO TLOPEVOL

H enidpaon tov
elebBepov empaveimv
oTNV gvuotdbeia

[0,1]

E&aptdrat omd tnv mocd o Kot 10 €106 PApog Tov
VYPOL

Eéaptdtor omd v yeopetpio g  €revbepng
em@dvelog Kot 7o e101kd Bépog Tov vypow

H avtictaon
KUHOTIGHOV opetheTon
[0,1]

Ytov KopoTiopd g 0dAaccag Adyw Kapov

210V KOHOTIGHO TG OdAaccag Ady® pevpdTmv

1o KOUOTO TOL ONUIOVPYOVVTOL OO TNV Kivon Tov
TA0L0V

E&aptdror and 1o Pdboc xar t 0éon g de&apevig
070 TAOL0

cUVOLO ‘ 6

‘ AdBog ‘ ‘ cmOoTA ‘ ‘

Tov ovvteAeot| mpaypHaTiKng oAicOnong pe V v

O thmog GYETIKT TOYLTNTO PONG OTNY EMKO
Sa=1—-(V/p*n)|Tov cvuvieheot| poawvopevikng ohicbnong pe V mv
amodidet AmOALTN TOVTNTO, TAOIOV
[0,1] Tov cuvtedeot @awvopevikng oAicOnong pe V v
GYETIKN TOYVTNTO PONG GTNV EAIKOL
GUVOLO ‘ 6 AGBog ‘ ‘ cmoTh ‘ ‘
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T mpocdiopilet o Tomog Ris=Rg + (Rtm — Rfm) . 7&

[0,1]

Tnv vrdéron avtictoon Tov TAoioL

Tnv olwf avtictoon popodAKNoNG Tov TAoioL
vroroyilopevn pe t Pondela TpotuTWV

e mhoia pe vynid CB
mopoTnpEiTOL
[0,1]

Avénon tayvmrag  Adyo peiowong tng vroiouwng
avticTaong

Advvapio  ovamToéng vynidv  ToxLTNTOV  AOY®
avénong g vdAONG avTicTOoNG

Kavéva amd ta 600

Tnv avtictaon KOpaTIoHOD TOL HOVTEAOL

L pérpnon mg
AVTIGTOONG
PUHOVAKNONG HE TN
Bondela TpotiTOV
[0,1]

Awtnpodpe, HEG® VTOAOYIGHOD TayVTNTAS, oTafepd
70 Fn og povtého kot mhoio

Awtnpovpe, HEG® VTOAOYIGHOD ToyOTNTAG, oTafEpOd
70 Rn og povtého kot Thoio

Awtnpovpe, pHEo®  VTOAOYIGHOD  TaXOTNTOG,
o6100epovg Toug Fn kot Rn og povtého kot thoio

H avtictaon tppng
[0,1]

E&opthtar amd 710 oOyfuo g  yloTpag Kot
mpocdopileTal e LETPNOELG o€ LOVTELD TAOIV

Ap1lotepOGTPOON
KoAgitot pio EAko dtov
[0,1]

Ortav otpépetor avtifeta pe T QOpa TOV SEIKTOV TOV
poloyloy Yyl mOPATNPNT] WOV  TOPAUKOAOVOET
mpOuvnBey g EMkag Kivel To Thoio Tpdo®

Otov otpépetar katd Tn Qopd TV OEIKTOV TOL
poloyloy Yyl mOpATNPNT] WOV  TOPAUKOAOVOET
Tpdpadev TG EMKOG KIVEL TO TAOIO TPOo®

Otav otpépetol Katd TN Qopd TV OEKTOV TOV
poloyloy Yyl mOPATNPNT] WOV  TOPOUKOAOVOET
mpouvNBev e EMkag Kivel 1o TAoio ovimodo

Eivar xatd tov Froude ion pe v avtiotoon nldkog
6100 epPfadod Ko PAKoLE Kot vIoAoyileTal pe TOV

wimo Cr 18 1 (p/2)V?

Eivar avdioyn mpog tov xVOfo g oyécemg TmV
YPOULIKDV SL0OTAGEMY LOVIELOV — TAOIOL.

H PHP 1 DHP &ivar
[0,1]

H 1oy0¢ popodikiong

H 1oy0g mov amodidetar oty Aika

H utnoddvaun d&ova

H Zaniaioon opeileton
ot dnuovpyia
PLCOAB®V aépa Kot
aTpHov

[0,1]

Ortav 1 migon o€ €va onpeio tov TTEPLYiov, AOY® NG
HELOUEVNC TaXDTNTOG TG PONG, Yivel pikpdTepn omd
TNV TleoN OTUOTOINGNG TOL VEPOV

Otav 1 mieomn og éva onpeio Tov mrepvyiov, Ady® g

ALENUEVC ToLTNTOS TNG POTG, YiVEL HKpOTEPN Omd
TNV mieon aTHomoinong Tov veEpon

Otav 1 mieomn o éva onpeio Tov mrepvyiov, Ady® TG

avENUEVMS TobTNTOG TNG POTG, Yivel peyodbtepn and
TV Tieon aTHoroinong Tov vepol

TNV EMYEPNOLOKT TOYOTNTO TOV TAOIOVL

60OVOAO ‘ 3

AGBog ‘ ‘ cMoTA ‘ ‘

To Va copporilet Tnv toydTTa TPoYdPNONG TNS EALKAG
To 6yKo ToV eKTOTILOUEVOV VEPOL
GUVOLO ‘ 5 AGBog ‘ ‘ omoTh ‘ ‘
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H xapmwdin ovopdleTar

Ko amodidst

Kot wyve yia

Haal {segre)

(1,2]

NAYIIHI'IA II I EEAMHNOY oeh. 16/ 16
Koa#. T'. Tkotlopdvng

| T opilet to Tapokdtm dubypappa. Meprypdyte to opilduevo [0,4]

\5? i IOW*

v }.f b
MK X

i
~
Ve

NEPLYPAYTE AVOAVTIKA TOV TPOTO VITOAOYIGHOV TNG OAKNG OVTIGTOONG TOL TAOIOV LE TNV

xpnon tpotovmov [1,2]

TOPTANPOOTE TO TAPUKATO AvaPEPOVTAS TL LG 0r0odidel To kGOe onpeio Tng

KOPTOANG, 6€ wowov déova drafaletor (X n ) 10 amoTéheopa.

Amodider

A
AwpaleTor otov dEova TV
Amodider

B
Awpalerar otov aova TOV
Amodider

C
Awpalerar otov aova TOV




