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[Toprog: 2votnpa Napaymyng ONTIK®V ONPATOV Ao NAeKTPIKa Oedopeva.
IToAvmAextng (MUX): Omrtiko ototyeto moAvmAeSiag prjkoog KOPAtog (ouxvotntdag).
Ontikn tva: Meoo petadoong.

Evioyotég: Omrtika otovyeta avtiotadpion anmwlelov petadoorng.

AnolvnAextng (DEMUX): Omrtiko ototyelo aooroAvmmAeSiag prjkong KOPAtog.

A£KTNG: 200TpaA AvAIapaymy1g @V NAEKTPLKOV OeOOPEV®OV.



Metpwa Aettovpyiag (I)
Pobpog Epgpaviong Zgaipatov

O poBpog epgaviong ocparpatov kabopiletat aro v oYL TOL «KAOAPOL» OIITIKOV
O atog Kat v toxL tov BopvPoov o omnoiog dradidetat oty oty {evdn padi pe to
orpd.
R-(P—P 1% -/
BER=Q(r), 7= { ) Q(x) TI
X

CTO+O'1

To xato@Al anogpaong exet tebetl oe PeATioTomompEVT) T

o, P+0o,-P
_ 0 "1 1 70
l, =R-

O'l-l-Go

Ot 1oxelg Tov orrtkov onpatog etvat Py kat P; xat ot woyeig tov AapPavopevoo
BopoPovo eivat g, kat o;, 0tav O avtiototyo bit dedopevmv etvar ‘0" 1 “1".

R avtiotolyel otnv drokplotpotnta g ¢OTod1t0000 01O OEKTH).



Metpwka Aettovpyilag (11)

Power Penalty

[ To power penalty opifetat g 1 peiwor) tov onpatofopvfikod AoOyoo AOy® KATIolag
OLYKEKPIPEVIG OIITIKIG EMOPAONG.
J Av 1 ev Aoy enidpaon NpoKalet R- ( R-FK )
Ayn véov Tipev wyvog Py, P,’, 0, xat o, . +0
. . . _ 17" %0
oto déxTn, TOTe To power penalty opiCetat wg PP =—-101log
R- ( R-K )

Oy +Gl

IooAoyio Ioyvog
' To wooAoyto 1oxvog dracpaliet OTL eNAPKI)G 10XVG Ba pOBaoel oTo OEKTI) TG OITTIKIG
Gevgng.

' H oovoAwa petadidopevn 10x0g otov nopno Oa npemnet va viepPatvet v
eoatobnotla oto OexTr), peloV T AwAELEG PHETADOOTG, PElOV eva ermUIAEOV Teplimplo

Aettovpyilag (system margin) ioo pe 6-8 dB.



XapaKTNPLOTLKA ZEVENC



!
[ lopriog
J Ioxog eS000v: Atodwka laser avadpaong napeyxoovv oyv eodov ton pe 1-10 mW (0-10
dBm), evw 1 xprjon omtikoo evioyvtr) napexet og xat 50 mW (17 dBm).

' Aoyog opeong: O Aoyog opeong r opidetatl g o AOyog tng 1ox0og P; mov armooteAAetat
yla bit 1", mpog v 1oV P, mov anooteAetat ywa bit ‘0.

= Idavika ovotpata o Aoyog ofEong elvat Ameypog, IPAKTIKA OP®g ITeplopifetat

oe Tipeg petado 10 xat 20.
= Power Penalty: . P/
" p p "L ' _
PP =-10log h=% 110 log| —4 |=-10log LT, log (r_lj
170 R R r

J Eidog drapopmong (apeon 1) eppeon): H apeon dtapoppwmon, éxel xapnAotepo
KOOTOG, AAAd IAPAYEL OITIKA OIPATd HE PKPOTEPO VPO (WVTG.

= To avinpévo evpog (wvng oe COVOLAOPO He TN XPOPATIKI] OLACTIOP ELOAYEL EMUINEOV
power penalty.

= Emntlong etoayel power penalty xatd ) 81€Ae0On TOL OITIKOD ONPATOG O PIATPA Kat
TTOADITAEKTEG/ ATTOTTIONDITAEKTEG.



AgkTNg

' Eoawobnota: opidetatl wg n peon oItik) 10X0g oL elval avaykato va eoaybet oto
Oextn wote va emtevybet ovykexkppevo BER kat yia ovykekpipevo pobpo petadoorg.

= Atodot «ytovoototpadag» (Avalanche Photodiodes) anattoov pukpotepn evatobnoia.

=  MeyaAotepog pubpog peTadoong CLVENIAYETAl KATA KAVOVA HeyaAvTepT) evatotnota oto
OeKTn.

J Meyiotn 1ox0g €100000.



Evioyvteg (1)

Ot ovvnferg evioyoteg yia v C-band etvat ot orrtikot evioyotég ivag eppiov (Erbium
Doped Fiber Amplifiers - EDFAs), evo otnv L-band etvat dvvatov va
xpnotponouBovv tooo EDFAs 0oo kat evioyoteg Raman.

Ot EDFAs £xyoov peyalo evpog (wvng (35 nm) oe prjkog xopatog Aettovpytag 1.55
M Kat IIapeYoovV T Ouvatotntd TADTOXPOVIG EVIOYDONG OITIK®V ONHATOV
IIOADITAEYHEV®V KATA PIKOG KOPATOG 0 avtiototyeg (evdetg.

= Metd TOV IOPIO XPNOWHOIIOLELTAL OIITIKOG EVIOX VTG HE Tr) PEYL0T dvvatr) oYL 50OV
(power amplifier).

=  Apeomg ptv To 8¢kt xprotponoteitat mpoevioyvtrg (pre-amplifier) yia va PeAtiwoet v
eoatonota too dexrn.

= Karta pnkog tng {eddng xpnotpomnotovvidatl evioxoteg ypappns (line amplifiers) ywa va
AvTIOTAOPIoovY TG AIWAELEG,



Evioyvtég (II)

[Tapapop@wmor Omtkov Z1jpatog
d ®opuPog avBoppnmg exnoprmg: By =2n - hf -(G —1) -B, = 2Pn.(G —1) B,

= ng,: mapayovtag avBopprmg exmoprnr)g (tpr 2-5) ki i) otabepa tov Planck
fs 1 0LXVOTNTA TOL OIITIKOVL OIHATOG G: 10 KePOOG TOL EVIOYLTI)
B,: to ontiko e0pog (wvng TOL OEKTY

' Kopeopog tov k¢pdovg tov evioyvt (otabepr) peytotn 1oydg e§0dov):
Psat G

G=1+ In
P G

in
= G, PEYL0TO KEPDOG EVIOYLTL P_,;: e0®0TEPIKN 10YDG KOPECHODL TOVL EVIOXDT)

' Mn-opoopop@o k¢pdog: O1agopeTiko 10000Y10 avd PIKOg KOPATOG,.
= Ilpogp@aon oTov HOUIO: AIIOOTOAL SIAPOPETIK®V 10XDOV AVANOYd HE TO HI)KOG KOHATOG
ToL Kabe onparog.

= ESioopponnon tmg 1oyvog otnv €000 Tov evioyvT): otV €000 TOL evioyLTN Tormodeteital
@IATPO PE OLVAPTNOL HETAPOPAG AVTIOTPOPN TIG KAPITVANG KEPOOLG TOL EVIOYLTI).



Evioyotéeg (IV)

AMNvoideg Evioyotav %

2 pua dradoxr) (aAoolda) evioxuTtov YPApHLg TO KOPEOREVO KEPOOG Tov Kabe
evioyotr) Oa npenet va enapket mote va avtiotabpilet 11g anwAeleg TOL TR PATOG OTO

OIIOl0 AVIKEL:

sat
G=1+ P _IlnGmax
P .e™® G

out

d AapPavovtag v’ oy kat to BopvPo mov napayet Kabe evioxvTr)g IIPOKLITTEL OTL:

_ —al

P.=P, € -G+ 2Pn.(G —1)- B,

% Adyw g VTaEéng tov BoEVPoL dev elvat duvatdv va avTIoTAOULOTOVV TTAT)OWS
OL ATIWAELEG, AAAQ TTAVTOTE TO YIVOUEVO ATIWAELOV (vag el kK€QDOG evioxvTr) Oa
elvat Alyo pkoteQo g povadac.



Evioyoteg (V)
Katavepnpevn Evioyvon
O BopovPog ov etoayetat AOym aAvoidag evioxLT®V PIIOPEL va IIPOOEYYIO0TEL @G
L
P, =2P,.(e" —1)-B,.—
N n ( ) 0 I

d H alvoida evioyvtmv napdayet tov eAayioto dovatod BopovPo otav 1o prjkog xabe
TP pAtog etvat oxedov pndeviko (Katavepnpev evioxoor)):

P,=2P.a-B,L

% Joodvvapo power penalty AOyw dakQLTWV eVIOXVTWV:

al .
PP = —10l0g| &1 =—lOIog(G—1j
a-l InG




Alopwvia (Cross-talk)



Arapavia (I)

J Awagovia: 1 enidpaocn mov £€Yoov OAd TA DIIOAOUIA OITIKA OIATA O€ eVa
OLYKEKPIPEVO OIITIKO OTjid.

Evookavalikn Atapovia
J H @aopatikn anootaon tov orjpatog Otapaviag drio to ernnpealopevo onpa etvat
HKPOTEPT ATIO TO NAEKTPIKO VP0G {DVIIG TOL OEKTI).

= Tlapadetypa: dtappor) orpatog o€ HOADITAEKTEG-ATIOTIOADIIAEKTEG KAl OITTUKODG
OlaKOIITEG

ZAua

DEMUX
XN
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Arapavia (IT)
EvOokavalikn Atapovia

Mabnpatr) neprypagr):

E(t)=+2P-d,(t)-cos(2zft+d (t))+v2eP-d,(t)-cos(27f t+g,(t))
= & IOGOOTO SLAPPOIG OIITIKHG 1OXHOG
Ontikr) 100G 0To OEKTN:

P(t)=P-d, (t)+&P-d, (t)+2VzP-d, (t)-d, (t)-cos(g, (1)~ ¢ (1))

2.1 XEWPOTePT HEPUITO®OT OlaPmVviag, OTav ap@otepad ta Oedopeva etvat ‘1" kat
Olapopa PAaong L.ooLTAL He II:

P(1)=P-(1-2Vz).

Power penalty:

PP =—10log (1-2%).
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Arapavia (I11)
Arakavalikn Atapovia

J H @aopatikny anootaon tov orjpatog Otapaviag drio to ernpealopevo onpa etvat
PEYAALTEPT) AIIO TO NAEKTPIKO £DPOG {MVTG TOL OEKTH).

= Tlapadetypa: pn 0avikn] KATAIEOT) YEITOVIKOV HNKOV KOPATOG O TIONDIINEKTEG-
ATIOTTIOADITAEKTEG KA OITTIKOVG OTAKOITTEG,
A A\ﬂ
A

2

2Aua

=  Mabnpatwkr) neprypaen:
E(t)=+2P-d,(t)-cos(27ft+g (t))+v2eP -d,(t)-cos(27 f .t + 4 (t))

= H avtiotowyn omtikr) 10x0g etvat:

P(t)=P-d,(t)+&P-d,(t)+2JeP-d, (t)-d,(t)-cos(2zAft+4 (t)— g (1))

DEMUX

19



Awapavia (IV)

Arakavalikn Alapovia

J H @aopartry anootaon Af, vriepPatvet 1o evpog (wvng Tov OEKTH, OOVEN®G
AapPavetat 1ox0g:
P(t)=P-d,(t)+&P-d,(t)

J H eAayiot 1oxdg moo AapPavetat 0edopevoon ot otalbnke ‘1" xat 1) peylotn 1ox0g
oo AapPavetat dedopevoo ott otalbnke ‘07 etvat

P(1)=P

r
P(0)=¢P
= Power penalty:

PP =-10log(1-¢)

= H daxkavalikr) Otagpovia £xel pikpotepn entdOpact) oto power penalty aro v
evOOKavaAiky.

20



Awapavia (V)

Alapuwvia €

Nagwvia &

(o)

-------

(B)

Meiwon Atagpwviag

' Meiwon g Oragpmviag kabe ototyetov Sexymprota: kabe otoryeio Moo aroteletl N yr)
dtapaviag oxedlaletal £T01 ®OTE vd MIPOKAAel TV ehayiotn dvvatn dapmvia.

J Meiwon g Otagmviag pe YPr)on eMUIAEOV OTOLYELDV: XPNOLOIOIOVVTAL EMMUTIAEOV
OToLYeld WOTE TO ENUIEDO0 OLAPDVIAG TOL CLOTPIATOG VA IEPLOPLOTEL.



AlooTtiopa



Awactiopa (I)

J Awaoriopd: 1 O1a@QopeTiKy) TaXLTHTA O1AdO0TG OTIG PACPATIKEG CLVIOTWOEG TOD
OIITIKOV OIATOG £XEL MG ATIOTEAEOHA AVTEG VA PTAVOLV OTO OEKTI O€ OLAPOPETIKI)

XPOVIKI OTLYHI).

% H dwaonopa npoxalet xpovikt] OlaIAdTOVOD T®V OHTIKOV IIAAI®V HE aIOTEAEOPd T
OtaovpPoAr) napepPoAr) (inter-symbol interference).

E10on Ataocniopdg

J IToAvpobpwkr) dracniopa (moANamot maApot oto 0gkTn)): ep@avifetatl povo oe
rioAvpobpkeg itveg (multi-mode), otig oroieg To OITTIKO ONpa £xet T dLVATOTTA VA
Otadobel arod Ola@opeTKA POVOIIATLd.

d Xpopatwr) dtaocmopd (Ypovikny OtanAatovon HAAp®V): o@etAeTal otV eEApTNor TOD
Oeiktn OtabAaong ario Tt ouYVOTNTd, PE AIIOTEAEOPA Ol PACHATIKES OLVIOTWOES
TOL OIITIKOL ONPATOg va dtadidovtdal pe Ola@PopPETIKESG TAYVTITES.

J Awaomniopd Tpon®v noAmong (XpoVviki) OLarAATovor IAAP®V): OPEIAETAL OTO YEYOVOG
OTL Ol OITTIKEG 1VEG OEV £YOLV ATIOADT®G KOKALKOUG ITOPIVES, PE AIIOTEAEOPd 1) Kabe
OLV1OTWOd ITOAMOTG TOL OITTIKOV ONPATOg VA TASIOeDEL PIE OLAPOPETLKL] TAXVTHTAL.

23



Awacniopa (II)
Xpopatikr Ataocriopda
1 Non-Return-to-Zero: |D| L-B-AA<¢

= L: prxog Ceving B: pubpog petadoong
= €=0.306 yia power penalty 1 dB xat €=0.491 yia power penalty 2 dB

AA: ebpog (VG TOL OLOTIATOG

=  D: ypopatr) dtaomopd g itvag (17 ps/nm.km@1550 nm)
J O pobpog petadoong pewwvetatl AviloTPOPDS AVAAOYA HE TO PACPATIKO EDPOG TOD
OIITIKOL OIPATog:
= Eivat avaykalo va ypnotjlomotodVTat OIITIKEG M YEG HE TO EAAY10TO OLVATO PACHATIKO
eopog (r1.x. DFB laser).

=  Kalvteprn emAoy1) S1apop@mong OTov HOUIO AIOTEAEL 1) XPI|0n ECOTEPIKOV OIITIKOV
OLaPoOPPOTMV KAt OX1 1] APECT] OLAPOPP®OT).

24



Awaorniopa (I11)
Xpopatr) Atacriopda

2
L
Return-to-Zero: T, =, [T+ ('BTL] -2 T

0

Metadoon x@pig power penalty: T, < }{3 =BT, < \E
= L: pnxog Cevdng B: pubpog petadoorng Ty: ApXKO XPOVIKO E0POG IIAAHOD
= B, DAPAPETPOG XPOHATIKIG O1A0TIOPdS
H xpovikr) dram\darovon ehayiotonoteitat otav T, =, / 5L
DjL

[Tpokortel Op1o Stacmopdg BA,|— <1
27C

ILx. yta D=17 ps/nm.km xat A=1.55 pm 1) petadoon dedopevav ota 10 Gbps eivar
ovvaty) yla pnkn eog 460 km.

25



Awacniopa (IV)
Avtiotabpion Xpopatikng Altaoropag

' Xpron eldwov wov (Dispersion Compensating Fibers - DCFs):
= Ilapovolwaloovv apvntikeg Tipeg Otaomnopdg D oto prjkog KOPATog Aettovpyilag Too S1KTOOoU.

= Av pua tomxr) tva petadoong eloayet OLVOAIKY Olaciopd DSMF . LSMF

apket n ewoaymyn evog tprpatog DCFE pe oovolwkr) dwaocmopa DDCF y LDCF
®OTe 1] OLVOAIKT) Oraoriopa Ttrg (eving va pndeviotet.

J Xpnion ortikov @IATP@V pe KaTAAANAnN oovaptnorn PeETa@opag:

= H xpopatiki) draomopd oe onTikég iveg elvatl dovatov va Heptypagel Ao Tr CLVAPTHOT)
LY

petagopdg g ivag H (a)) =e ?

= 'Eva @i\tpo pe avtiotpopn oovaptnor petagpopdg (.. chirped Fiber-Bragg-Grating)
EIMLTOYXAVEL TIAT)P1] AIIAAOLPY] THG OLAOTIOPAG IOV 10CYEL 1) tvd.
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Awacmtiopa (V)

Aracniopa Tponwv IToAwong

J H dwaonopa tponmv noAmong yapaktnpiletatl amo ) peon dla@opixr) XPOVIKT)
kabvotepnon (dragpopikny kabvotepnon opadag) petadd 00O KATACTACE®V TOADONG :

<AT> =D oo AL
= H mapapetpog Dpyp (ps/km!/2) AapBaver tipég moo kopatvovtat amd 0.1 éewg 2 ps/km1/2.

J 2vvnbog anatteital yia power penalty ico pe 0.5 dB
B-(A7)=B-Dp~/L <0.1

J  Avtiotabpion dtaonopdg TPONI®V HOA®ONG:

= 2 NAEKTPOVIKO eminedo n avtiotabpion yivetat pe eSiooppomnnteg (equalizers) , otovg
ornotovg pia tpanela ypovikwv kabvoteprjoewv (delay bank) xat kataAnAa Papn
(weights) vAomotovv éva npooappoopevo @iltpo avrtiotabpiong.

= Xg OITTIKO emtrredo, TO OMTIKO ONPA avalveTal oe OVO Kabeteg KATAOTAOELG TOADONG
(«ypryyoprn» KAt «apyr)») KAt OtV «yprjyopr» KAtaoTaon EI0AYETAl XPOVIKY Kabvotépnon
ton pe ) Owagopikr) kabdvotepnorn opadag,.

27



Mn-ypap LKA pOLVOUEVDL



Oarvopevo Raman (1)

J H eavaykaopevn okedaon Raman rpoxalet tn) petagopd 10x0DOG Ao VA OITIKO
oL DWNATLG CLYVOTNTAS (ONPa AVTIANONG) Og £va OITTIKO ONpid XApNnAOTeEPNS
ovxvoTtntag (onpa Stokes) péom TOV TANAVI®OE®V IAEYPATOG TG LVas.

=~ H petagopa 1oy0og eitvat dvvatr) Otav td orjpdta €500V QACHATLKI] AIIO0TAOT)
petalo 13 xat 150 THz: ([ AA

0 — O0<AASAA
g(Ad)=1"" A4

0, oaiiov

=  gg: otabepd kEPOOLG KOPLPT)G Raman (6x101* m/W).

= AL paopatiko evpog Raman (125 nm).
=  TToAoKopatiko cOOTNPA: TO TOCOOTO LOYDOG IIOD PETAPEPETAL ATIO KADE KAVAAL i OTO

KAVAAL pe To pukpotepo kopatog (1=0) etvat

) iAﬂs PL,
PR(I):gR AL 2'6\9

= AA: pacpatiki) anootacr KaAvallov.

= A, xat L, wooovtat pe 50 pm? kat 20 km, avtiotowya.

29



Oarvopevo Raman (II)

N-1 N(N -1
=  XDVOMKO I0000TO 1oxbog: P = Z P (I) = Ur ijs 2P I,;; ( 2 )

= Power penalty Aoym Raman: PP =-10 Iog (1_ PR )

v Avtetomon gatvopévoo Raman:
=  Emloyn g anootaorn tov Kavailov AL, woTe va elval apKouvi®g PKpL).

= Awatr)pnon tg woxvog petadoong oe entneda pkpoTepa aro avtr) nov kabopiletatl amo to
PEYLOTO aVEKTO power penalty.

30



Oarvopevo Brillouin (I)

J To @awopevo Brillouin etvat mapopoto pe to Raman, pe ) dtagpopa o1t Ta orjpata
avtAnong xkat Stokes Oa mperet va Bpilokovtal og piKpr) ¢AcPaTiK AriooTtaot).

= To gawvopevo meptypagetal amo v 1oxL Kat@@Aiov P, mov kabopilet To emnirnedo
OIITIKNG LOYVOG IIAV® ATIO TO 0rolo apXifel va ylveTal ONPAVTIK) I ENOPAOT TOVL
(PALVOPEVOU:

21b-A [, Af

.| 1 4 ——source

P
" gB ) I-e A'I:B

Qg otafepd kepdovg kKopvPr|g Brillouin (4x10-1t m/W).
Afource: €0POG (VG TOL OPATOG AVTALOLG.
Afg: e0pog Cwvng pawvopevoo Brillouin (20 MHz).

A, kat L, wooovtat pe 50 pm? kat 20 km, avtiotowya.

g 4 4 4 3

b: xopaivetat petadyd 1 xat 2 avaloyd pe TV DOA®OT TOV ONPATOV avTAnong xat Stokes.

31



Oarvopevo Brillouin (II)

= Avupetomon gatvopévoo Brillouin:
= Metadoon 1oy0og avda Kavat 1) oroia elvat pkpotepn aro To KAT®PAL 10xDOG.
= Xp1)01 OITIK®OV YOV PE HEYANO PACPATIKO EDPOG,.

= AnootoAr) dedopevmv pe Sapop@Pmor) PAaong Kat Ot pe Stapop@®or] TAATOLS, OIOTE KAt
dlam\artovetatl To ACPATIKO EDPOG TOL OITTIKOL OIHATOG.

32



ADTOOLAPOPP®OT) KAl ETEPOOLAPOPPDOT] PAOT)G
J Ta pawvopeva tng avtodlapopP®ONG Kat TePOOAPOPPOONG PAONG OPEINOVTAL OTNV
eSaptnor tov deixtn dtabAaong tng oIrTik)g tvag aro v OtadidOPEeVT) OIITIKL 10XO.

= H 10y0g TOL OITTIKOL ONPATOG HPOKAAEL PETAPOAEG OTI) PAOT) TOL KAl ALEAVEL TO
evpog (wvng Tov.

= H av&non tov evpovg {wvng oe COVOLACHO PE T XPOHATUKI) OLAOTIOPA IIPOKANEL
ONPAVTIKI] OLAIIAATOVOL] OTODG OITIKOUG HAAPOVG:

2 2
Ty LNL D B\F
AA T,

— Lp: prjxog draomopag ——
270, P .|

= Ly pn YPAppiko |rjkog

= Metadoon xopig power penalty T, < }/B =BT, < J2

r



Mi¢n tecoapwv patoviwv (1)

J 210 pawvopevo ¢ pidng TeEodpmV OTOVIOV TPLA ONpAtd Pe OLXVOTTES &y, @; KAl
@y IPOKANOVLV T1] ONPIOLPYIA EVOG VEDV ONHATOV O OOXVOTITEG
Wy =@ Tw; T,

= H 1oy0g Tov Kabe onpatog mov napayetat AOym tng piSng tecoapmv eRTovimVv etvat:

2
dyy —— 2
Pijk = Thik | Bik Yk 3cA, Pin R L
= dj: IApayovtag eEKPuAopoo (tipr 3 1 6).
= N :pn ypappikog deixtng dtabAaong (3x108 pm?2/W).

= Miji: elvat 1 arodoor) ToL PAIVOPEVOD.



Mi¢n tecoapwv potoviev (11)

= H anodoor 7;; eSaptatat amno Tig arnoAeig a mg itvag Kat aro ) XPORATIKY)
Otaoropa AP (yavetat ) COpP®ViaA PAONG IIOL VAl ATIAPALT T Yid TV HAPAYDY)

TOL VEOL HI)KOLG KOPATOG):
2 4e% .sin’ (A'BV)
o 2

Uijk B 0[2 +Aﬂ2 1+ (1_e—aL )2

A = IBI +:Bj _:Bk _:Bijk
% Ta emuINéOV PIKN KOPATOG IOV HAPAYOVTIdl 0T Piln TE00AP®V POTOVIOV
1ipooopotafovy evOoKavaliky Otagmvid.

v Avtyetomon tng emdpaong tng picng Te00dpav eOTOVIi®V:

= Xprjon Kavalov pe dla@opeTiKn) ACHATIKI] AIIOOTAOT] WOTE 1] VEA CLXVOTITA @ VA |N
OLUITLITTEL e KATIold 1)01] LIIAPYOLOd.

= A0SNOoNg TG PACHATIKIG ATIOOTAONG T®V KAVAA®V OOTE 1] arrodoor) g pisng va petmbet.

=  Meilwon g 1o}00g IToL PeTAdIOeTAl AVA KAVAAL



Teloc Evotntac



Xpnuatodotnon

To POV eKMALSEUTLIKO UALKO £XEL avartuxOel oto mAaiolo Tou
EKTIOLOEVUTLKOU €pyou Tou dtdaokovta.

To £pyo «Avolkta Akadnpaika Madnipata oto MNaveniotipo ABnvwv»

EXEL XpNUOTOSOTACEL LOVO TNV avadLapopdpwaon Tou eKMALdEVUTIKOU
UALKOU.

To €pyo vAomoleital oto Aaiolo Ttou Emyelpnotokol Mpoypapatog
«Ekmaidevon kat Ata Biou MaBnon» kat cuyxpnuotodoteital ano thv

Evpwrnaikni Evwon (Evpwraiko Kowwviko Tapeio) kat amd eBvikolg
TTOPOUC.

ENIXEIPHEIAKO MPOrPAMMA
i EKMAIAEYZH KAI AIA BIOY MAGHZH EZ"A

ENREVIVON GTNY UOLVWYIA TNE. YVWEN!

((

* *
* *
* *

* 5 *

l

[ wivomo v vruts
YNOYPTEIO MAIAEIAX KAl OPHIKEYMATAQON KO KOINONIKO TAMEIO

Evpwmaiké Koivwviké Tapeio . ) o
Me tn ouyxpnpatoddétnon tn¢ EAAGdag kat tng Evpwmnaikig Evwong
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2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amotelel tnv €kdoon 1.0.
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>NUelwpo Avadopagc

Copyright Navernotipwo MNatpwy, BAdxoc Kuplakog, «2uotipata Metadoonc
MAnpodopiac. Ontika cuotiuata petadoonc». Ekdoon: 1.0. Natpa 2015.
OAa ta oxnupata €xouv dnuoupynBet amo tov K. BAaxo Kupldko, EKTOC av
avaypadetal Stadopetikd. Alabeoipo amno tn diktuakn dtevBbuvon:
https://eclass.upatras.gr/courses/CEID1108/index.php
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>NUelwpa Adelodotnonc

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.T., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall Le Toug
OpPOUC XPNONC Toug 0To «XZnueiwpa Xpriong Epywv Tpitwvy.

YOG

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmnopkn opiletal n xpron:
* 10U Oev mepAaBAVEL AUECO ) ELUECO OLKOVOULKO 0dEAOC Ao TNV XPrion Tou £pyou, yla
To Slavopéa Tou €pyou Kal adelodoyo

* 10U Oev mephapBAvel olkovouLk cuvaAayr wg tpolnoBeon yia tn xprnon f mpooBacn
OTO £pYO

* 1ou Sev npooTmopilel oto Slavopea Tou €pyou Kol adEL0SOX0 EUECO OLKOVOULKO OPEAOC
(rt.x. Stapnuioelg) amod tnv tpoPfoAr] Tou €pyou o SLASIKTUAKO TOTO

O dkatoUxo¢ pmopel va mapexel otov adelodoxo Eexwplotn adeLla va XpnNOLLLOTIOLEL TO €pYO yLa
EUTTOPLKN Xpron, epocov auto tou {ntnOeL.
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[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/
[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

Alatpnon ZNUELWUATWVY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va CUUTTEPLALUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

" 10 2nueiwpa Xpriong Epywv Tpitwv (epooov umtapyel)

moll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.
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