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Meprypayte TOV TOPOKATO TOTO OVIALVOVTUG AEXTOUEPADS TO. GTOVYEIN TOV.
ZopuTANPAOCTE VIOYPEMTIKG KO OVUAVTIKA TV TPATI| YPURNI] TOV ATOSIOEL TO GTOLYEIO Y10 TOV
VTOAOYIGPG TOV OTTOI0V YPNGLUOTOLEITAL O TVTTOG.

[0,4] epl=mw *d) /(W *GM)

epl :

eprypéyte TOV TOPIKATO TOTO AVILVOVTOG AETTOREPAS TO. GTOVYEIC TOV.
ZopumAnNpOOTE VIOYPEMTIKG KO OVAAVTIKA TV TPATI| YPUUR TOV ATOOIOEL TO GTOLYEIO YLd TOV
VTOAOYIGIG TOV OTTOI0V YPNGLUOTOLEITAL O TVTTOG.

[0.4] Ri=C;*As * (p/2) * V*

Rt

Cs

GM
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Meprypayte TOVS TAPUKAT® THTOVG AVALVOVTUG AEMTOPEPADS TO GTOLYELN TOVG.
ZopuTANPACTE VIOYPEMTIKG KO OVUAVTIKA TV TPATI| YPARNIT] TOV ATOSIOEL TO GTOLYEIO Y10 TOV
VTOAOYIGPO TOV OTTOI0V YPNGLUOTOLEITAL O TVTTOG.

Meprypayte TOV TOPOKATO TOTO OVIALVOVTUG AEXTOUEPADS TO. GTOVYEIN TOV.
ZopuTANPAOCTE VIOYPEMTIKG KO OVUAVTIKA TV TPATI| YPURNI] TOV ATOSIOEL TO GTOLYEIO Y10 TOV

VTOAOYIGPG TOV OTTOI0V YPNGLUOTOLEITAL O TVTTOG.

0,2] BM; =Icr/V

BM, : [0.4] Rs=Rg+ (Rum —Rpi) * 77

R, :

[0,2] EHP= R, *V
EHP :

Avapéparte Tta kprripia evoralbeiog [0,3]




NAYIIHT'IA IIT” EEAMHNOY oel. 5/ 16 NAYIIHT'IA II T” EEAMHNOY oel. 6/ 16
Ko6. I'. T'kotlapdvng Koa6. I'. Tkotlapdvng

IeprypayTe TOV TAPUKATO TOHTO AVOLDOVTAG LETTONEPDG TO. GTOLYEIN TOV. Tperg MdBog amavINGElS 08 EPMOTNOELS TOALUTANG EMAOYNS UKVPAOVOLY Pid 6T
ZopuTANPACTE VIOYPEMTIKG KO OVUAVTIKA TV TPATI| YPARNIT] TOV ATOSIOEL TO GTOLYEIO Y10 TOV

VTOAOYIGPO TOV OTTOI0V YPNGLUOTOLEITAL O TVTTOG.

To Cw 6ideton amd Tov M/(BXT)

[0.4] GG1=I*/) vypov'/W OO0 A/(BXT)

GG, : (0.1] A/(LXB)

To onpeio Topng g gvbeiog evépyelag e Avioong
otav to TAoio dev giye Khion e v evbeia evépyetog
e Gvtwong 6tav o mhoio mépet khion 30°

To onpeio toung g evbeiog evépyelag tov Papovg
Metdxevtpo M givor otav to TAoio dev giye Khion e TV evbeia evépyelog
[0,1] oV Papovg dtav To mhoio mhpst kKhion 7° - 10°

To otafepd onueio Topung g evbeiag evépyelog g
dvtmoong 6tav to TAoio dev gixe KAlon pe v gvbeia

gvépyelag g Gvtmong 6tav to mhoio mhpet kKhion 7°

- 10°
I H adénon Tov phxous Av&aver v avtiotoon tpiPing
TOV TAOTIOV Agv emmpedlet v avtictaon TpiPng
[0,1] Meiovel v ovtictaon Tppng

H aAdayn BuBicpatog Tov mhoiov yio TpocHnkm evidg
tdvov

pP vppos Tévot avé. j1ovéda To ’Bapog MOV MPETEL VO npootedel })/:)(Lx alhoyn
Bo0IoNC Bubicpotog pog povadag PKovg HeTofoAlovTag Kot
[0.1] v Slolywyn Tov TAoiov
’ To PBapoc mov mpémer va mpootebel yoo addayn
BuBicpotog pog povadag pikovg xopic petofoin
W e Sayayng
To ye@UeTpIKO KEVIPO TNG 1GAAOVL ETIPAVELNG TOL
. , TAoiov
Kévtpo mhevototmtog Cr = y ;
civon To yewpetpwd kévipo tov Pubiopévov dykov Tov
TAoiov
P P P , . [0,1] - - . ;
Avapéparte TIS CUVIGTOGES TG VOPAVAIKIIG AVTIOTOAGNHS pOUOVAKN OGNS [0,3] To onueio eQapproOyNS TNG CVLVIGTOUEVIG TOV Papdv
TOL TAOIOV
Eivat o Tpiopotikdg cuvteAestg
Amodidel TO WOGOGTO TOV TEPLYEYPOUUEVOL GTN
To CM

yvbotpa  opboyoviov  maporAnAemmédov  mOL

[0.11 KOTOAOUBAVETOL OO 0VTH

Eivat o cuvteleothg péong Topng

‘ GUVOAO ‘ 6 ‘ AGBog ‘ ‘ o®oTH ‘ ‘
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To vyoc e€dAwv
nmpoPAEmeTOL
[0,1]

TNoa v enitevén 10V embBounToh  VYOLG
KOTOGTPOUATOG DOTE Vo SIEVKOADVETAL 1] POPTOOT)
TOL TAoiov.

NAYIIHT'IA II T” EEAMHNOY
Koa6. I'. Tkotlapdvng
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TNo mv egoopdiion g omopoitnTng EQESPIKNG
AvTOONG

TMo mv eéacediion ¢ amopaitnTng OvVIoxng Tov
TA010V

Kotdotpopo avioymg
gtvan
[0,1]

To KOTACTPOUO TOV KOTOAYOUV Ol OTEYAVEG
QPOKTES KO 01 PPOKTEG AVTOYNG

To KOTAGTPOLLO TTOV KATAATYOUV Ol PPAKTES AVTOYXNG
ave&dpnTo amd T0 v OVTEG EIVOL OTEYAVEG ) OYL

To xatdotpopa oand 10 omoio peTplpe TO VYOG
eEdAwv.

To xatdoTpopLa
[0,1]

Amoteleital and EAACHOTO TOV EMIKOAAOVVIOL GTO
EMOVOD  HEPOG HOG KUWEAMTNAG KOTOOKELNG 7OV
amoteleiton amod Tig £6peg Ko To. Luyd

AmoteAeital amd €AGCUOATO TOL ETIKOAAOVVTOL GTO
EMOVO 1 OT0 KAT® HEPOG LMOG  KLWEAWMTNG
KOTOOKELNG TOV OMOTEAEITOL OO TIC S1d0KIdEG Kot
Ta Quyd

O Zvvteleotg Froude V.L/v

dideton amd tov THmo VvV /(g .L) 172
1

[0.1] V.L/v.g

AmoteAeital amd €AGCUOATO TOL ETIKOAAOVVTOL GTO
KOT® HEPOC MG KLWEAMTAG KOTOGKELNG OV
amoteleiton amd TIG oTadUides Ko Tig S1000KIdeg

Kévtpo dvtwong B eivar
[0,1]

To onuelo epapproyng TG SVVICTOUEVNS TOV Papdv
TOL TAoiov

Metokeviptkod Hyyog
[0,1]

Ovopdletar 1 andoTaon TOL KEVIPOL AVIMOTNG amd
TO UETOKEVTPO

Ovopddletat 1 andoTooT TOV KEVIPOL BApovg and to
UETAKEVTPO

Ovopddetal 1 0mdoTOGT TOV KEVTIPOL PAPOVS 0md TO
KEVTPO AVTOoNG

Ovopddetal n amdoTac™ ToL LETAKEVTPOL amd T0 K

To ye®UETPIKO KEVIPO TG GAAOL EMLPAVENG TOL
mAoiov

To yeopetpkd kévipo tov Pubicpévov dykov TOL
TA010V

To BG

O t10o¢ T0LV AyyAkov
Noavapyeiov givar

EHP=W**v3/C*L

SHP=W?*Vv3/C

Métpo apyng

gvotdfetag gival To GM

(0,1] To KG

O tomog W X GM X nu6 | Tov poyroPpayiova apykng evotdbetag
divet Tnv pomn enavapopdc

(0.1] Tnv pomn HeTOPOANG Srorywyng

[0,1] SHP=W>"*Vv?/C*L
O Zvvieheotic Reynolds | Y - L/ v
SideTon and Tov TOmo Vig*L)"

[0,1]

Me 10 0VG1OTIKO
melpopo evoTddelog
kaBopilovpe

[0.1]

Tnv Sapnkn gvetddeio Tov TAOIOV

To eyKGpc10 PETAKEVTPLKO VYOG TOV TAOIOV

Tnv eyKapoio LETAKEVTPIKN OKTIVO TOL TAOIOV

V /(g*v*L)"

Awywyn ovopdletal
[0,1]

H ovumepipopd tov mAoiov Kotd TV TAehom

H Swpopd peta&d tov Pudioudtov g deglic kat
™G 0pLoTEPNG TAEVPAG TOV TAOIOV UETPOVUEVAOV OTN
péo Toun

H dwpopd tpwpaiov kot Tpupvaiov Pubicpatog

GOVOAO ‘ 6

Moog|  |owora | |

Kotd v extédeon tov
TEPAIOTOG EVOTADELNG
[0,1]

To mhoio eivon depévo won €xer TG WUNYOVES oE
Agttovpyia

To mhoio givar ehevBepo, dev AELTOVPYOVV O PNYAVES
KoL OAO TO TANPOUO Eival 6TIG BE0ELS TOVG

To mhoio givat EAevBepO, deV AEITOVPYOVV OL UNYAVEG
Kor To TANpope (TANY  eloyictwv) eivor ekTOg
TAOIOV.

GUVOAO ‘ 7

160 | e
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MetokevTpikn oKTiva
[0,1]

Ovopdletal n amdoTAoN TOL KEVIPOV AVIMOTNG O
TO LETAKEVTIPO

NAYIIHT'IA II T” EEAMHNOY
Koa6. I'. Tkotlapdvng

Tperg MdBog amavINGElS 08 EPMOTNOELS TOALUTANG EMAOYNS UKVPAOVOLY Pid 6T
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Ovopdletal 1 0mdoTOGT TOV KEVTIPOL PAPOVS 0md TO
KEVTPO VToNG

Ovopdletat 1 andoTooT TOV KEVIPOL BApovg and to
UETAKEVTPO

Ovopdletar 1 amdoTaon TOL KEVIPOL AVIMOTNG amd
w0 K

Avvopukn gvotddelo
ovopaletat
[0,1]

H d0vapun mov amorteiton yio va wépel To Thoio yovio
KAiong

H xopmdin evotabeiog
dtvel
[0,1]

Tov poyloPpayiova evotdfelag oe oyéon He TIG
yovieg KAlong tov TAOIOL YO  GLYKEKPEVO
EKTOTIONLO KOl KEVTPO PBhpovg

Tov poyloPpoyiova gvotdbelag ce oyéon He TIg
yovieg KAlong tov mAoiov aveEdpnto omd TO
EKTOMGUO

Tov poyloPpayiova evotdfelag oe oyéon He TIG
yovieg KAlong tov mAoiov ave&dptnta amd T0 KEVTPO
BAapovg Kot Yo GUYKEKPIUEVO EKTOTIGLLOL

To épyo mov amotteitan yio va Tapet o TAO0 Yovia
KMong

To ywbpevo tOLV  péyotov  poyAoPpayiova

gvotabeiog el TO EKTOTIGUA,

H nowdmto g

Eivonr mopdyoviog mov emnpedlel v avtiotoon
PG

EXe00epeg emupdveteg
ovopaovtot
[0,1]

Ot aKGAVTTEG EMPAVEIEG TOV KOTAGTPMLOTOG

Ot empdveleg TV VYPOV OV akoAovBohY TV KAion
TOV TAO{OV

O1 emMEAVELES TOV VYPDOV OV TOPALEVOLV OPLOVTIES

Ot ehebbepeg emphveleg
[0,1]

ZovovTovTol UOVo OTo TAOID HETOQOPAS VYPOV
@optiov

Agv cuvavtdvTol 6€ TAoio LeTaPOpag
EUTOPELVULOTOKIPOTIOV

Zuvavtoviol og Oha ta, TAoio

Ot ehebbepeg emphveleg
[0,1]

Emdpotv Betikd oty evotddeia Tov TAoiov

Aev éyouv kapio emidpacmn otV €voTabEln TOL
TAoiov

Emdpodv apvntikd oty evotdbeid tov mTAoiov
LELOVOVTOG TO LETOKEVIPIKO VYOG

H eyxépoo petatdmion
poptiov 6To Thoio
GUVETAYETOL

[0.1]

Eykdpoia yovio khiong yopic petaforn tov G

Mertafoin tov G kot eykapcia yovio kAiong

MetopoAn Tov EKTOTIGUATOG

oOVOLO ‘ 6

AGBog ‘ ‘ cOoTA ‘ ‘

Fg ‘?ﬁou EVIG ETOAVELNS My mapdyovtag mov dev ennpedlel TNV avtiotaom
i ping
Eivat ehdyrota peyorotepo and 1o GM
To GML . ’ , , .
[0.1] Eivon xotd mold peyardtepo amd to GM
Eivot ico pe 10 GM
Oggileton otig opbéc miéoelg mov mapovaolalovton
avebdpmto amd v Vmapén GLVEKTIKOTNTOG GTO
vYpo
H Avrictaon tpinig Ogeldetol  OTIC  €QOTTOUEVIKEG — TAGEG — TOL
[0,1] TOPOLGIALOVTOL GE TPAYLOTIKA VYPA
Og@eileTol  OTIC  EQOMTOUEVIKEG — TOOES — TOL
napovowafovtar  aveEaptta  and v vmapén
GUVEKTIKOTITOG GTO VYPO
H &xroon e Eiv[;x} mopdyovtag mov emmpedlel v avtiotaom
. . TPIPNS
[[3(})) %OH EVIIG ETMQOVELG  MRivan mopdyovtag mov dev emnpedlel TV ovtiotaon
i pPng
To pikpov méyovs oTpdLa TOV HopimV TOL VEPOD TO
omoia kivovvtal poli pe o whoio.
Opdppovg tpiig eivar | To otpdpo peta&d g Tpduvng Kot g EMKG Tov
[0,1] A oiov
To oplaxd otpodpa peta&d Tov TAoiov Kot Tov VEPOL
OV EMNPEAGTNKE Ol TNV VTOPEN PELUATOV
GUVOAO ‘ 6 AGBog ‘ ‘ o®oTA ‘ ‘
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Eivonr mopdyoviog mov emnpedlel v avtiotoon
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H popen g ydotpag | tp1pii
[0,1] Eivonr mapdyovtog mov dev emnpedletl v avtiotoon
TpPig
Eivonr mapdyovrog mov emnpedler v avtiotoon
H popen g porig g

(0.1]

Eivon mapdyovtog mov dev emnpedletl v avtiotoon
pPig

Koopepvtap ovopdleton
[0,1]

O ydpog mov mpoopiletor ywr v @OAaEN TOV
OTOCKEVMOV

O kevog yopog petal&d tov Se&alevdv vepoy Kot
KOVGIL®V 610 Smvouevo

H empdveia prog
GUUPATIKNG @PAKTNG
amoteAeiton and
oplOVTIEG OTPMOELG
EMIGLATOV TV 0TTOiV
70 T 0g

[0,1]

Eivau og 6Aa 1o 1610

Metafdiietor omd TG OKPEG TPOG TO KEVIPO
(av&avetar) Yo ao@AAELD O TEPITTMOON HETATOTIONG
@optiov

AvEavetol 0md T0 KATAGTPOLO TPOG TOV TuOUEVa Y10,
eEao@AAon TG AVTOYNS £VOVTL TV VOPOCTUTIKMOV
TECEMV

Av&davetot amd tov TubpéVa TPOG TO KATAGTPMLLO Y10
eEaodAon TG aVTOXNS £VOVTL TV LVOPOCTUTIKMOV
TEGEMV

O kevog ydpog peta&d 60 KLTOV

H avtictaon tping
opeileTon o
[0,1]

Tpipn tov e&wtepkod TEPPANIOTOG TOL TAOIOL pe
7O VEPO

Tpipn peta&d tov popiov tov vepod GTOV OpOPOL
PPN OV KIVOUVTOL E OPOPETIKN  TOYLTNTO
peta&h Toug

O1 de€apevég yopilovtan

LE PPOKTEG
[0,1]

TMa va givon o gvypnoteg

TNa vo avénoovpe v emidpaocn tov eledlbepmv
EMLPAVEIDY

TMo vo pedoovpe v emidpaon tov eredbepmv
EMLPAVEIDY

v aduvapio. TOV  PEVUOTIKOV  YPOUU®OV VO
0KOAOLONGOVY TNV HOPPT TOV TAOIOV

To dumvbuevo déyeton
[0,1]

Ydpootatikés TMECES KOl TIEGES (POPTIOL OTOV
e&mtepcd Tuhuéva

Kotaxivoipo pnkog
ovopaleton
[0,1]

H eldyiom ondotacn peta&d Ovo  oteyavedv
OPOKTOV

H péyiot amdotacn peta&d 600 GTeEyovOY QPaKT®V

H andéotaon peta&d g Tpopoiog Kot e Tpupvaiog
GTEYOVIG PPOKTNG

IIiéoeg ooptiov Ko, o€ mepimTmon  pPRyUATOS,
VOPOCTATIKEG TIEGELG GTOV ECOTEPIKO TLOUEVA

[Téoeig poptiov otov e€mTEPIKO TLOUEVQL

H enidpaon tov
elevbepov empavelmv
otV €votdbeln

(0,1]

E&aptdror and v m066TNTO KOt TO €101KO BAPOS TOV
VYPOL

H vrdlown avtiotaon
[0,1]

Avtibeto pe v avtiotaon tpiPng eoptdrot and to
GYNLLO TNG YOOTPOS TOV TAOIOV

Onwg kot avtiotacn tpiPng dev eEoptdtar omd 10
GYNLLO TNG YOOTPOG TOV TAOIOV

Onwg kot avtiotaon Tppng eoptdtor omd To oyfua
g YGoTpaG TOV TAOI0L

Eloptdtar omd v yeoperpio g €ledbepng
EMLPAVELNG KOt TO €101KO BAPOG TOV VYPOD

E&aptarar and to Pabog kot ) 0éom tng de&apevng
070 TAOT0

H avtictaon
KOULATIGHOV oQeideTon
[0,1]

210V KOHOTIoHO TG BdAaooag AOym Kalpoh

Ytov Kopotiopd g 0dAaccag Adyw® pevpaTmv

210 KOHOTO OV dNUovpyovVTOL Amd TNV Kivnon Tov
TA010V

GUVOAO ‘ 6

| 6o | i

Tov cuvvieAeot mPOyUATIKNAG oAicOnong pe V v

O tomog OYETIKT TOYLTNTO PONG OTNV EMKO
Sa=1—-(V/p *n) |Tov cvvieheot| powopevikrg odicOnong pe V my
omodidet amOALTN T OTNTO TAOI0V
[0,1] Tov ouvtereotn] PavopeViKng oloOnong pe V v
GYETIKN TOYLTNTO PONG TNV EMKO
G0OVOLO ‘ 6 AdGBoc ‘ ‘ oWOTA ‘ ‘
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TunposdiopiCet o tomog Ris = Rgg + (R — Ri) - A’

[0,1]
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Tperg MdBog amavIoEls 08 EPMOTNOCELS TOALUTANG EMAOYNS GKVPAOVOLY pia

Tnv vrérown avrtictoorn tov mAoiov

Tnv olikn avtictoon PLHOVAKNONG TOL mAoiov
vrohoyilopevn pe ) Pondela TpoTHTOV

Tnv avtictacn KupaTicHod Tov HOVTELOL

¢ mhoio Container
[0,1]

Mog evdwpépel 10 oYNUO TG YUoTpOG Yloti TO
T0GO0TO TNG avtioTaong TPIPNG eivat TOAD peydio

Mog evdlpépel 10 oynquo g ydotpog ylotl To
TOGOOTO TNG VIOAOITNG avTioTAoNG vl PEYAAO GE
oyéon pe owtd g avtictaong TpIPng.

cOOTN
Otav otpépetar avtiBeta pe T QOpa TOV JEKTOV
TOV POAOYLOD YlO. TWOPATNPNTH 7OV TOPAKOAOVOEL
TpouvN eV TG EMKag Kivel To TAoio Tpdo®
Ap1oTEPOGTPOPN Otov oTpépetal Katd TN Qopd TV OEKTOV TOL

KoAgiton pio EMKo otav
[0,1]

poAOYlOD  ylo  WOpATNPNT] WOV  TOPOKOAovOEl
TpOPadeV TNG EMKOG KIVEL TO TAOIO TPOGH

Otav otpépetol katd T Qopa TV SEKTOV TOV
POAOYIOD  YylO.  TOPATNPNT] 7OV  TOPAKOAOVOEL
TpouvN ey TG EMKag Kvel To TA010 avamodo

Eppaviletow  avtiotacn tpifng Kot vmoloun
avticToon o€ ioa T0GooTd

H avtictaon tpipng
[0,1]

Efoptdtar omd 710 oOyfuo NG  YUOTPOG KO
pocdlopileTol pe PLETPNGEIG GE LOVTEAN TAOI®Y

Etvon xatd tov Froude ion pe v avtiotaon midkog
idov gpPfadov kot PiKovg kot vroloyiletal pe Tov

wino Cp 1S y(p/2)V?

Etvor avéioyn mpog tov KOBo NG ox€cemg TmV
YPOUUIKAOV d0GTACEDY LOVIELOV — TAOI0V.

H Xmlaioon opsileTon
ot dnovpyio
PLCOMO®Y PO KO
aTHOV

[0,1]

‘Otav n migon o€ éva onueio Tov mrepLYiov, Ady® TG

avénpévng taydTNTog TG PONS, Yiver pikpdtepn and
TV mlEoN ATUOTOINoNG TOL VEPOD

‘Otov m mieon o €va onpeio tov mrepvyiov, Adym TG
HEWOUEVNG TayDTNTOS TG PONG, Yivel pkpoTepN Oomd
TNV {EoN ATUOTOINGNG TOL VEPOD

‘Otov m mieon o €va onueio tov mrepvyiov, Adym g

QLENUEVNS ToLTNTOG TNG POTIG, YiVEL HEYaADTEPT ald
NV EGN ATUOTOINGNG TOL VEPOD

H tayvtto tov Thoiov
[0,1]

Eivonr mapdyovrog mov emnpedler v avtiotoon
PLUOVAKNONG

[N ‘ 2

AGBog ‘ ‘ cOOoTA ‘ ‘

Eivonr mapdyovtog mov dev emnpedletl v avtiotoon
PULUOVAKNONG

H mporypaticn 1oy0g

ﬁ)}ﬁﬂ) sivon H 1oy0g mov amodidetat oty Atka
H mmodvvaun a&ova

O Aoyog O oVVTEAESTNG 0TOO0CTG TTPOMONG

EHP/SHP givou O cuvTeleoThg TPOdMONG

[0,1] O cvvteleoTic PeTadoong Kivong

e mhoia pe vynid CB

AbvEnon toydvmrTog AdYm peioong g vroAowmng
avTicToong

Advvapio ovamntuéng vynAdv ToaxLTRTOV  AOY®

TopoTPEiTAL
[0,1] avEnong g vrdAowng avTicTOoNS
Kavéva and ta dbo
GUVOAO ‘ 7 AGBog ‘ ‘ o®oTH ‘ ‘
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TS OVORAZeETOL 1)
KOPTOA,

Thv amodidel  Kapmvin

INa Toreg v keg

[0,6]

TOpTANPAOOCTE TA TAPUKATO AVOPEPOVTAS TL HOS 0T0didEL TO KAOE onueio TG

KopmoAng, o€ wowv dEova drufaleTon (X n ) 10 0moTéAESHA.

Amoodider

A
Awfaleton otov aovo TV
Amodider

B
Awfaleron otov dova TV
Amoodider

C
Awfaleron otov dova TV
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| [eprypawyrte Kot e€nynote 1o mapakdto odypoupa [0,8]

Avopépate Kot TEPTYPAYTE TOV TPOTO VTOAOYICHOV TNG OAKNG AVTIIGTOGNG TOL TAOIOV
pe v ypron tpotvmov [0,8]




