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2KOTIOL EVOTNTOLC

e Kata tn dtapketa tng {wnc Evoc CUCTNHATOC,
nopouoLaleTal n ovaykn LEAETNC TOV, WOTE va
QTTOKTNOCOULLE YVWON YO TIC OXECELC LETOEU TWV
SlopOopwV THNUATWY TOU, N yLa va
nipoPAEPoupe TNV anodocr Tou KATW oo VEEC,
riiBavov cuvOnkec.



[leplexopevVa EVOTNTOLC

[Mpooopoiwon

Yuotnpata kot Movtela

Tpomol HEAETNC CUOTAUATOC

Eldn povteAwv pooopoiwong

O Mnyaviopoc e€€AEnc Tou xpovou

2UOTOTLKA KOLL OpYAVWO N EVOC LOVTEAOU
NPOCOMOLWwoNC SLAKPLTWV XPOVWV



[Mpoocopolwon

TEXVIKEC XPriONG UTTOAOYLOTWY YLa TN «UiKNoN» TWV AELTOUPYLWV
Sladopwv eldwv

dtadikaoiwv n uNxaviouwy

2Y2THMA
[la voL TO LEAETACOULE, KAVOUUE UTTOTETELC YLOL TO TIwC SOUAEVEL

YroB£oelc (LaBNUATIKEC 1) AOYLKEC OXETELC)

¥

MONTEAO



Xpnoeic Npooopoilwonc

2UOTNMOTA TIOPAYWYNC

H/Y kol Siktua

ALUVTIKQ cuOoThA AT

NwANOCELC

JuoTnpata petadopwv

Nocokopeia, TaAXUSPOULKEC UTINPECLEC
OLKOVOLLLKQL KOLL ETTLXELPNMATIKA CUOTAMOTO

Mpoyvwon KatpoU, PUCLKWV HETABOAWY



uotnuota Kot Movtela
Oplopoc 2votnuatoc (1)

" YUoTnua val piot cuAAoyn ovtotnTtwy (TT.X.
avOpwroL ) HNXAVEC) IOV EVEPYOUV Katl
aAAnAemtidbpouv, He 0TOXO KATIOLO AOYLKO
arnoteAeopua.

* Koatdaotaon Zuotipatog : H culoyn tTwv petaBAntwy mou
elval amapaitnTec ylo tnv meplypadn Tou CUCTIUOTOC OE UL
XPOVLKN OTLYUR, avadOopLKA LLE TOUC OTOXOUC TNG LEAETNC



uotnuota Kot Movtela
Oplopoc 2votnuatoc (2)

=" TUMOL CUCTNUATWYV

J Awakptta (discrete)

= OL petaPAnTEC Kataotaong pmopouv va aAAdéouv oe
OLOKEKPLLLEVEC OTLYHEC TOU XPOVOU

J Zuvexn (continuous)

= OL petaPAntec kataotaonc aAAalouv cuVEXWC OTO
XpOVO
d Alya cuotipota otnv npaén sivat €€ oAokArpou
SLaKPLTA 1 CUVEXN



Tpornot peAetnc ocvotnuatoc (1)

SNy

Meipapa pe To Meipapa pe

Mpayuariké MovTéAo Tou

Z0oThHa ZUCTHMOTOG
duoIKd MGGI]!.IGTIK()
MovTéAo MovtéAo

AvaAuTiki
AUon




Tpormot peAetnc ocvotnuatoc (2)

= [leipapa pe to Mpaypatiko 2uotnua N MNeipapa pe Movtelo
TOU ZUCTAMOTOC

JDuowkn npocPfoaon oto cuoTNUO KAt AELTOUPYLA KATW aTto
TLC VEEC OUVONKEC

dYPnAd kootoc Kot mBava mpoBARUATO OTNV KAVOVLKI)
AELTUPYLOL TOU CUCTHLLATOC.

JKataokeun HovtéAou cuoTiMATOC KATA Th daon
oXeSLOOUOU TIOU OVATIOPLOTA TO CUOTNUO KOTA TN MEAETN.

JH gykupotnTa povteAlou nailel onpovTLKO poAo.



Tpornot peAetnc ocvotnuatoc (3)

" Quoko Movtedo 1 MaBnuotiko Movtelo

JEva padnuotikd HovteEAo avarmapLlotd To cUoTNUO
LLE BAon AOYLKEC KOl TTOGOTIKEC OXECELC OL OTTOLEC
XELPL{OUEVEC Kol LeTaBaAAopeveg KataAANnAa,
ETUTPEMOUV va OOUE TWE avTLOpA TO LOVTEAO Kol
KOTA CUVETIELO TWC Ba avTibpouoe 1o cuoTNUQ,
aV TO HOONUOTIKO LOVTEAO Elvall EYKUPO.
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Tpornot peAetnc ocvotnuatoc (4)

= AvaAutikn Avon R Mpocopoiwaon

JAvV to HOoVTEAO £lval apKkeTd amAo, eival Suvato va
TOPOUE Ulo akpLpn, avaAutikn Avon.

JAv untdpyxel avaAuTikl AUon 0To HaBnUaATIKO
LLOVTEAO KOl €lvoill UTTOAOYLOTLKA ATtoOOTLKN,
ouvnNOwC¢ TNV MPOTLUOUE ATIO TNV MPOCOUOLWoN.

(JAv to povteNo gival TOAUTTAOKO MIPETEL VO
HLEAETNOEL pe TN Xprion MPOCOLOLWONG
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Tpornot peAetnc ocvotnuatoc (5)

* Mpocopoiwon

JH ektéAeon aplOUNTLKWY TIEPAUATWY OTO HUOVTEAO yLO
TIC eLoodouc (6edopeva) nou pac evdladEpouy, yla va
dolpe mwc avta ennpealouvv TIC €€odouc (pETpa
anodoonc) Tou CUCTAUOTOC
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Elbn povteAwv npoocopoilwonc (1)

Zratikd n Avvopikd Movtéla MNpoocopoiwong

U ‘Eva otatiko povtélo npooouowoonq OLVOLT[OLpLOTOL g€va ovotnua o€ }.J.LOL
ouvKEKpLusvn XPOVLKN ouvun, A avamopLoTad Evo cUOTNUO OTO OO0 O
Xpovoc dev €xeL onuaoia.

O Eva duvauiko povtélo mpooopolwong avamopLlota €vo cUoTNUa, OTIWC QUTO
g€eAloostal pe tnv ndpodo tou xpovou.

NteteppvioTikad | ZTtoxaoTtikd Movtela MNpooopoiwonc

1 Av €va povtélo npocopoiwong dev mepthapBavet mbavotika (dnAadn
"tuyaia") THApOTA, OVOUALETOL VTETEPULVIOTIKO.

" 3T VIETEPHLVLOTIKA uovrs)\a n eEoSoq elval kaBoplopévn, pe bedougvo
TO OUVOAO TWV TTOCOTATWY KOl OXECEWV ELCOSOU TOU HOVTEAOU.

O NoAAa ouotr] LOTOL TIPETIEL VAL xpnomonomoouv OTOXOTLKO uovrs?\a
npooouowoor]c,, Gn?\aén LOVTEAQ TTOU Ba £X0UV TOUAAXLOTOV OPLOUEVA
TuApatTa pe "tuxaia" eicodo.
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Eldn povteAwv npoocopoilwonc (2)

=  Avuto-odnyoupeva R Ixvo-odnyoupeva Movtea MNpocopoilwong

O e éva aurto- oényouuevo (self-driven) uovre}\o UTTALPXEL HiaL
EGU.)TEpLKI’] minyn tuxaiwv aplbuwv. OL tuyaiol aptﬁum odnyouv Ta
TUAMOTA TOU HOoVTEAOU, SNAadn xpnoLomoLouvTaL yLo TOV
NPOOSLOPLOUO TWV OTLYUWV ERPAVIOEWV TWV YEYOVOTWVY TOU
OUOCTAMOTOC.

= AmoteAel Eva AUTAPKEC LOVTEAO TO OTtolo HeV XPELALETOL EEWTEPLKEC
gloodouc (inputs) yia vor Asttoupynoet.

U Eva tyvo-odnyouuevo (trace-driven) povteAo kaBodnyeiton amo
akoAouBiec eLoodou mou npogpyovtal amno dedoueva (trace data) rou
gxouv dnuLloupynBel amo tn Aettoupyla eVOC TpayATIKOU
OUOCTAMOTOC.

n Artocbeuyovrou ol SUGKO)\Leq NG TBAvVOTIKAC avaAuong ou xpeLaletal
yla Tn Xpron Katavopwy otnv neplypodn twv eLo6dwv Tou HovTEAoU.

" To povtéAa auta eival eUkoAo va emiBefalwBolv.
" MikpO €0p0oG EhAPLOYWYV TIOU UITOPOUV VAL OVTLUETWTTILOOUV.
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Eldn povteAwv npoocopoilwonc (3)

= Juvexn N Awakpitd MovteAa MNpooopoiwonc

JEva Stakptto poviéAo Sev XpNOLUOTIOLELTOL LLOVO VLo TNV
QVATIAPAOTAON EVOC OLAKPLTOU OUOTAMATOC Kol EVal
SlakpLto cuotnua 6EV AVOTTOPLOTATOL LLOVO OO £val
SLaKpLTtO HOVTEAD Tpooopoilwonc.

JH anodaon yia tn xprion evoc SLakpLtov 1 eVOC GUVEXOUC
LLOVTEAOU YlO EVOL CUYKEKPLUEVO CUOTNUA, EEQPTATOL OTTO
TouC Lolaitepouc oTOXOUC TNC LEAETNC.
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EL6n povteAwv mpocopoiwonc (4)

TEAIKA:

= Movtéla Npoocopoiwong Atakpttwv Feyovotwv
(discrete event simulation models)

dSlakpLtd, SuvapLkad, OTOXOOTIKA KOl OLUTO-
obnyoupeva.

dTa vteTepUVLOTIKA POVTEAA ptopoUV va BewpnBbouv
€LOLKEC TIEPLMTTWOELG TWV OTOXOOTLKWY LOVTEAWVY, KOl
OEV UTTAPXEL ATIWAELO TN YEVIKOTNTOC OTN UEAETN TWV
LLOVTEAWV TTpooopoilwonc.
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O Mnyaviopoc e€gAEnc tou xpovou (1)

= PoAdL mpooopoiwonc (simulation clock)

JH uEtaB)\ntn ToU uovre)\ou NMPooopoilwong ou pag Sivel
TNV TPEXOUCA TLUN TOU XPOVOU.

JAOyw tou Suvapkol XapaKTHPa TWV LOVTEAWY
nPocopoilwong SLakpLtwy vevovétwv, T[péT[EL va €XOULLE TN
duvatotnta anoGnKeuonq g tpexouoaq TLUNG TOU
npooouowouevou XPOVOU, EVW xpsta(ouaote Kol Eval
LNXOWVLOMO aU€NoNC TOU ATto pia TLUn o€ piot aAAn.

JH povada xpovou mou xpnolpomoLel To poAoL eiva
ouvnNOwc n LoLa e ot IOV XPNOLLLOTIOLoUV Ol
TIOLPALLETPOL ELCOOOU.

(J Asv untAdpyeL oXE0N TOU XPOVOU TIOU KOTaypadEL TO pOAOL,
LLE TO XPOVO TTIOU QUTTOLLTELTAL YLOL TNV EKTEAECN TOU
TIPOCOUOLWTA OTOV UTtOAOYLOTN.
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O Mnyaviopoc e€€AEnc tou xpovou (2)

" AUo TpomoL yla tnv €€€ALEN Tou poAoylou
nPooopolwonc:
(JEEEALEN ne Baon To Xpovo tou Emopévou
leyovotog (next-event time advance).

" Meplocotepo Sladedopevn

JEEEALEN ZTaBepric ALENONC TOL XpAvou
(fixed-increment time advance).

* Mrniopel vat BewpnBet LIk IepLTTWON TNS TTPWTNC.
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E€EAen e Baon to Xpovo tou
Ertopevou Neyovotocg

To poAOL pooopoiwong apxLkomoLeital oto HndEv kot kaBopilovtal oL OTIYUEC
EUPAVIONG TWV HEAAOVTLKWY YEYOVOTWV.

To poAOL TOTE auédveTal oTo XpOVvo eudAVLONG TOU TILO KOVTLVOU 0To HEAAOV, Ao
TOL yEYOVOTA QUTAL.

H Kotdotaon ToU CUOTHOTOC EVNUEPWVETAL WOTE VA TIAPEL UTT 0PN TNC TO
YEYOVOC IOV €UPOVIOTNKE.

EvnNUEPWVETAL ETILONG N YVWON MAC VLA TLC XPOVIKEC OTLYHEC EpUdAVIONC TWV
HEAAOVTIKWY YEYOVOTWV.

To poAoL avéavetal wote va SelXVeL TN OTLYUN ERAVLIONC TOU VEOU TILO KOVTLVOU
OTO HEANOV YEYOVOTOC.

H Kotdotaon ToU CUOTHHOTOC EVNUEPWVETAL, KaBopllovTal oL XPOVIKEC OTLYUEC
EUPAVIONG TWV HEAAOVTLKWY YEYOVOTWV.

H dwadikaoia ouveyiletal péxpl va tkavormolnBel karmola mpokaboplopévn
ouvOnKN TEPUATLOUOU TNE TPOCOUOLWwoNCG.

OL ev&ausoeq avevspVOL neptoSOL dev AapBavovtal uT 0L|Jn KOlL TO po?\OL
HMETAKLVELTOL QUTOUATA OTN OTLYUA EUPAVIONG TOU EMOPEVOU YEYOVOTOCG,.
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MeBobdoc e€elitnc otabepnc avénonc
TOU XpOVOoU

To poAoL tpocopoilwonc e€eAicostal pe otaBepec AVENOELC
akplBwg  povadwv xpovou kabe popa.

Meta amo Kabe evnuUEPWON TOU POAOYLOU, YIVETOL EVOC
gAeyxocC yLa vo e€okplPwOel eav Ba Emperme va €xouv

e avioBel kAol YEYOVOTA KATA TO TIPONYOUEVO XPOVLKO
dlaotnua.

Av gpudaviodnkav yeyovota oto SLaotnpa auto, Bewpole
OTL autd epdavifovtal oTo TEAOC ToU XpovikoU SLaoTrMaToc.

H Kotdlotoon ToU CUCTAMOTOC EVNUEPWVETOL KATAAANAQL.
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2 UOTOTLKOL KOlL OpyaAvVwWon €VOC
LLOVTEAOU TTPOCoOHOLWOoNC SLAKPLTWV

povwv (1)
" TUAMOTO LOVTEAWV TIPOCOMOLWONC OLAKPLTWY

VEYOVOTWV .
JKataotaon Zvotipotoc (system state)

= H guAloyn Twv PETAPANTWY KATAOTOONC TTOU €lval
QTAPALTNTEC VLA TNV TIEPLypodr) TOU OCUCTAMOTOC OF
lia Ypovikn otyun.

(PoASL Mpooopoiwonc (simulation clock)

* Mia petafAntr mou TEPLEXEL TNV TPEXOU OO T TOU
TIPOCOOLWUEVOU XPOVOU.
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2 UOTOTLKOL KOlL OpyaAvVwWon €VOC
LLOVTEAOU TTPOCoOHOLWOoNC SLAKPLTWV

ovwV (2
Q Alota rEVO\)I(ngV (even(t Ii)st)

= Mia AloTta TTou TIEPLEXEL TNV EMOUEVN XPOVLKN
oTyun epndavionc kabe TUmou yeyovoToc.

QO Metpntecg 2tatiotikwy (statistical counters)

= MetapAnTEC TOU XpNOLUOTIOLOUVTOL VLA TNV
amoBnKeEVON OTATIOTIKWY LETPNOEWV TNG
anodoonc Tou cCUCTAUATOC.
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2UOTOTLKA KOLL OPYOVWON EVOC
LLOVTEAOU TTPOCoOHOLWOoNC SLAKPLTWV
Xpovwv (3)

O Poutiva Apylkomoinonc (initialization routine)
« ‘Eva umonpoypoppo mou apXLKOTIOLEL TO
LLOVTEAO TIPOCOMOLWONC TN XPOVLKN OTLYUN
UNOEv.

O Poutiva Xpoviopou (timing routine)

» ‘Eva umonpoypappa touv avayvwpilel to
ETIOUEVO YEYOVOC OO TN ALOTOL YEYOVOTWV
Kol tkoAoUBwC avéavel To poAoL
NMPOCOLOLWONG 0TN XPOVLKN CTLYUA IOV TO
YEYOVOC aUTO B epdavioBed.
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2UOTOTLKA KOLL OPYOVWON EVOC
LLOVTEAOU TTPOCoOHOLWOoNC SLAKPLTWV
xpovwv (4)

= Poutivec l'eyovotwv (event routines)

dYnonpoypappato Tou EVAUEPWVOUV TNV KATAOTOON
OUOTHUATOC OTOV EUPAVIIETOL EVO CUYKEKPLUEVO 160G
YEYOVOTOC (UTIAPYXEL piat TETOLA pouTiva yla KaBe gido¢
YEYOVOTOC).

= Poutivec BiBAoOnknc (library routines)

(JZ0voAo UTTOTIPOYPOUUATWY TTIOU SNLOUPYOUV TUXALEC
e avioelc TILWV Ao TMLOOVOTIKEC KOTAVOUEG, TIOU
£XOUV 0pLoBOEl WC LEPOC TOU LOVTIEAOU TtpOCOpOoilwaoNC.
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2 UOTOTLKOL KOlL OpyaAvVwWon €VOC
LLOVTEAOU TTPOCoOHOLWOoNC SLAKPLTWV

povwvV (5)
" [evvntpla Avapopwv (report generator)

LYnonpoypappa nov unmoAoyilel EKTILACELS TWV ETILOUUNTWV
HLETPWV ArtOS00NC o TOUC LETPNTEC OTATLOTIKWY KOl TIALPAYEL
avapopEC OTAV TEAELWOEL N EKTEAEDH TOU TIPOCOMOLWTA.

» Kuplwc Mpoypappa (main program)

U To npoypappa ou KaAel T poutiva Xpoviopou yla va KoBopLotel
TO ETMOWEVO YEYOVOC KAl LETA LETADEPEL TOV EAEYXO OTNV
QVTLOTOLYXN pOUTLVA YEYOVOTOC YLa VA eVNUEPWOEL KATAAANAQ N
KOTAOTOON TOU cuoThatoC. EAEyyxeL emiong av mMpEMeL va
TeppaTIoBEL N Mpooopoiwon Kat KaAEL TOTE TN yevvATpLa
avadopwv.
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2 UOTOTLKOL KOlL OpyaAvVwWon €VOC
LLOVTEAOU TTPOCoOHOLWOoNC SLAKPLTWV
povwvV (6)

H opydvwon kat n Aettoupyla evOg IpoypaAULOTOC TTPOCOOLWoNG
SLAKPLTWV YEYOVOTWY TIOU XPNOLLOTIOLEL TO HNXOVIOUO €EEALENC Ue Bdon To
XPOVO TOU ETMOUEVOU YEYOVOTOC:

O Turkn yla Tnv avamntuén mpocopoLwTwWY UE YAWOOEC
TPOYPOHATIOMOU YeVIKOU okomoU onwc n C, n Pascal kot n FORTRAN.

L Ovopaletal Mpoogyyion XpovodpouoAoynong Meyovotwv (event-
scheduling approach) otn povtelomnoinon tn¢ npooopoiwong.

= OL XPOVLKEC OTLYMEC EUPAVIONC TWV LEAAOVTLIKWVY YEYOVOTWV
KWOLKOTIOLOUVTOL OTO HOVTEAO Kall Ttpoypappatilovral va
endavicOoUV 0TO TIPOCOUOLWLEVO HEANOV.
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2 UOTOTLKOL KOlL OpyaAvVwWon €VOC
LLOVTEAOU TTPOCoOHOLWOoNC SLAKPLTWV
povwv (7)

EvaAAOKTLKN) TtpOCEYYLON O0To BEpa:
W Mpoogyyion Awadikaoioc (process approach)

= “BAEmel” TNV Mpooouolwon o€ OXEON UE TLC EEXWPLOTEC OVTOTNTEC
TIOU EUTTAEKOVTOLL.

[ O kwdikag mou ypadetal edw, meplypadel TNV "eumnelpla pLog
"Turikng" ovtotntacg KABwWC auTr LETAKLVELTOL Slal LECOU TOU
OUCTAMOTOC.

1 H kwdikomoilnon evoc MpoypALLaTOC TPOCOMOLWONG LE TNV
npoogyylon dtadikaoiag, yivetatl cuvnBwc pe xpron eWBIkwyv YA woowv
poypapaTIopoU ylo tpocopoiwon, onwe n SIMULA, n GPSS, n
SIMSCRIPT, n SIMAN, n SLAM K.a.
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Teloc Evotntac



Xpnuatodotnon

To opov ekmaldeUTLKO UALKO €XeL avamtuxBel oto mAaiolo Tou
ekmaldeuTIKoU £pyou tou dtdbdokovTta.

To £pyo «Avolkta Akadnpaika Madnipata oto Maveniotipo Natpwv»

EXEL Xpnuatodotioel povo tnv avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

To £pyo vAomoleital oto rAaiolo tou Emxelpnotakol MpoypappaTtog
«Ekmaiidevon kot Ata Blou Mabnon» kot cuyxpnuatodoteital omo tnv

Evpwmnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) ko oo eBVikoug
TTOPOUC.

* X

EMXEIPHZIAKO [POIPAMMA
EKI'IAIAEYZH KAI AIA BIOY MAGHZH EZ"A

E - "FUYPHPHG ia v ovanin

* *
* *
* *

* 4 *

YNOYPIFEIO MAIAEIAX KAl BPHIKEYMATAQON

Ei k6 K 6 Tapeis
S Me t ouyxpnpatodoétnon tn¢ EAAGdag kat tn¢ Evpwnaiknig Evwong

30



>NUelwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amoteAel tnv €kdoon 1.0.
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>NUElwpo Avadopag

Copyright Navernotiuwo Natpwy, lwavvne FrapodaAdknc, 2015. « TEXVLKEC
Extipnonc YrmoAoylotikwy Zuotnpatwyy. Ekboon: 1.0. Natpa 2015. Atabgoipo
amo tn Siktuakn dtevBuvon: https://eclass.upatras.gr/courses/CEID1093/.
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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 oTo «2Znueiwpa Xpriong Epywv Tpitwvy.

©OEG)

[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 olkovouLkn cuvaAlayr wg tpolnoBeon yla tn xprnon f mpoofacn
OTO £pYO

* 1ou 6ev npoomopilel 0To SLaVOUED TOU £PYOU Kal adeL0dOX0 ELUECO 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/

