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H opBonaibixkn sivai o kar’ e§oxnv x@dpog tng 1aIpIKAg otov onoio n Bionoyia cuvEge-
ta1 dUeoa P T PNXAvIKA Kal 01 apxEG avtng £papudzovidal oty KaBnpepIvi XEIPOLPYIKA
16iwg npdén, e€artiag twv LAIKAV KAl TmV XEIPOVPYIK@Y TEXVIK@OV MOV XPNOIHOnolovvIal.
21n onovOLAIKA omAn (ZX) 0 otéxog Ing nnsiovontag twv enepBdoewv efval n anoxkard-
otaon 1 n Siatripnon tng otaBepdtntdg TN P TN XPron MOANOV TONOV VAIKGOV P S1apope-
TIKEG 1816TnTeg Ka1 evSeife1g™™'®,

H emnoyni tov katdnAnnov vAiko andd Kal n PeNéIn tng Asitovpyiag tng ZZ npay-
patonolsital pe nolkiNa epeuvnTikOV HeBS8wv, 1600 NEIPAPATIKOV 600 Kal BempnTIKOV.
H peydnn e§éni€n omn xe1poupyikni kai v nabonoyia tng 2 kard v tenevtaia Serastia
Kai n e€€NIEN TV XPNOIPOIOIOVHEVOV LAIKOV o@einetal o peydno Babud omv nanpgote-
pN Katavénon tng PNXaviknig ng XX, X1o kepdnaio avtd Ba nepiypagei n xprion g pe-
86800 TV nenepacpévav oroixeimv Kal Ba yivel avackénnon 1oV OnPAvIKGTEP®Y EVPN-
pdrov og ox€on P Tn £Z, IPOoKEIUEVOL va yivel avunnmmm n cLpBoNri tng otnv €psvva TwV
nabrioswv Ing ZX og LOIOAOYIKES Kal nabonoyikég karaotdoeig™.

H pgbobog tov nenepacpsvav oroixeinv xpnoipornoleital otnv epBlopnxaviki g orovou-
NIK1iG omAng and tm Seraetia tov 1970, €xer enopdvag Senepdoel ta 30 €n epappoynig
otov topéa avtd. Me tn pébodo auvtni karéorn Suvarni n rnpocopoimon Kai penén S1apd-
P®WV PLOIOAOYIKAV Kdl MABONOYIKOV KATAOTACE®mV TNG OrovOLAIKAG OINANG, EVE UENEN-
Bnke n endpkeia kar o1 spBiopunxavikég 1616TNTEg TG Xprong LAIKAOY ooteoobvBsong Kail
onovdéunodecoiag nov tornoberovvial oe GAo 10 PNKoG nG. Ta anoteAéopara Mmouv MnapeEXel
n péBodog TV NENEPACUEV®Y OTOIXEI®V XPNOIPEVOLY OtNV £MALON TOCO EPELVNIIK@VY,
600 Kal KAVIK@OV npoBanpdrov kal €xovv kataotioel tn pébodo avtii anapaiinto ov-
UNAAP®HA TOV NEIPAUATIKOY HEOSS > #5711,

TENIKEZ APXEZ THZ MEOOAOY TQN IEINEPAZMENQN ZTOIXEIQN

H pébodog twv nenepaopgvmv oroixeiov (finite element method - FEM) sfvar pia vrionoyi-
OTIKNA TEXVIKA avdnuong Tdoemv mov Snpiovpyolvidl O KATAOKEVES, N Oroid eQApudoin-
ke omv opBonaiSikn epuBiopnxaviki yia rnp@dn @opd 1o 1973 yia t pensn tov nediov
tdoswv nov avantbooovial ota ootd vnd Sid@opeg ovvbrikeg Soprig kal eépriong. H
p€Bodog twv nenepacusvmv oroixeiwv (I1Z) avamixOnke 1o 1943 and tov R. Courant, o
oroiog xpnoiponoinos tn pébodo apiBuntknig avdnvong kard Ritz, andd yvdpioe peydnn
avdmuén kard t Sekaetia tov 1970 Adyw tng onpavikrig avénong tg Siabgoiung vrioAoyI-
OTIKAG 10x00¢™. Méxpi 161e £@appozdtav otny AgPOVALTIKA, OTNV ARLVIIKA Kal OTnv Mu-
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Eixdva 1. To oreped odpa tov oxnparog EMPNKOVELAl Pe TNy
enipaon tg Svvaung W.

pnvikn Biopnxavia, anid 1o e¥pog Xxpriong tng ATav OXe-
KA neplopicpgvo. Znv enoxn pag o1 Siabgoipor vre-
pLIoNOYIoTEG Kabiototv Suvard tov LoAoYICUS AKpl-
Bav anotensopdrov yia AV TV 1866V TI NAPARETPOUS.
Evbeiktik6 tng npobédou tng texvonoyiag eival to yeyovag
4t 01 onpePIvol MPOC®ITIKOL LITONOYIOTES sfval mepinov
10 @opég mio 10xvpof and Tovg LIIEPLITOAOYIOTEG NG Se-
kaetiag tov 1980.

Metd v apxiki tng xprion otnv spBiopnxaviki, n
p€6obog twv I'IE €xe1 epappootel oxebdv og KGO nedio
ng epBiounxavikig Kai KVpia omn PeNEIN TNG OLUIIE-
P1popdg Twv evbonpobéosmwvy, otn peAgn tng aNAnAEni-
Spaong cvotnudiwv ooteoobvBeong Kal ootdv K.Am. H
av€non g voNOYICTIKNG 10x00¢ £xe1 cuuBdner onv a-

vavémon Tov evB1a@EpovIog yid TNV £QAPUOYN NG HE-
B8680v onv guBlopnxaviki.

Zmv ovoia n pébodog twv IE efvar pia pabnpanxni
pébodog eninvong Siagopik@dv eflodosmv. Eneibn sivai
pia apiBunuxkni (numerical) péBodog €xe1 tn Suvardinta
eninvong nepinfokwv npoBAnudremv nov sivar Svvard va
EKPPACTOVV HE T Hop@hi S1apopik@dv e§106oemv. Térolov
eibouvg npoBaripara napovoidzovial os GAa ta nedia twv
(PLOIKAV EMOTNP@V, ENOUEVMDS N pEBodog tov I1Z Bew-
pntikd 8ev €xel Gp1a omnv eQpapuoyn Ing yid tnv enifvon
NPAKTIK@OV MPoBANpdreyy? #3040:50.103139.

E€airiag tov vpnhol K6GTOLG TNG LIIOAOYICTIKAG 10XVOG
1a apxikd xpdvia epappoyng toug ta [ 1 xpnoipornoiov-
vIav yid tnv enifvon nepinmfokwv npoBAnpdiomv, eve ta
tefevtaia Xxpévia xpnoipedouy omnv eninvon GNo Kdal me-
proodtepwv npoBAnpdrov o pia peydan noikinia emi-
ompav. Apxikd xpnoipornolotviav mainframes, annd
nngéov vdpxel NOYIOUIKS MOV £pYdzeTal O MPOCMIMKOVG
vnonoyiorég os nepiBdnnov windows. BeBaiwg, driwg kai
KG0e pébodog, 1a nenepaopdva oroixeia €Xxouvv NAsove-
KIApATa Kal pelovekmpara, anhd pe v katdAnnin e-
@appoyn eival Svvarri n eAAXIOTONOMNON TOV MNYOV
NdOoug Kal n nAnpgotepn eKPETAANELON TWV AMNOTENE-
oudtov.

Z1n onov8uAIkn otinn n p€Bodog €xe1 xpnolponoinOsl
yid ™ PEAETN SNV TV THNHATOV TNG, And TNV ALXEVIKA
poipa éwg kai 1o 1£pé 0otd. Metd and m peAén twv ev-
SonpoBéoemv n ZE anotenel tn CLXVATEPN EQAPUOYN TNG
pebdbov tov IMZ. H pébobog €xe1 xpnoiponomBei omn
HeNEIN TV 1810TNRTOV Kal TnG ePBIOUNXAVIKAG CLMME-
PIPOPAG TV TUNPATGV TN £, TG00 OE QUOIONOYIKES 300
Kal og abonoyIKEG Kataotdoelg, oto oXeS1a0US LAIKOV
ooteoovvBeong, otn PENEIN TNG KIVNTIKNAG KAl KIVNUATI-
KAg tng XX k.An.". Qg Bewpnuikh avadvukn pébodog ta
[1Z eivar Suvarév va xpnoipeboovy oIny eppnveia tng
Snpiovpyiag Kai ng nposédov 1wv Sia@dpwv nabnoswv

IMivakag 1. Mnxavik€g 18101n1e¢ 10V S10pSpmwvV oro1XEiwv Tng £ mov Xpnoiponolotvial oTtnv avdivon

M.
YAIKS Mérpo ehacuksntag [Tukvdtnta NSyog NSyog Alanepardnra
Young (MPa) (KG/MM?) Poisson S1dkevou (M/NS)
Pro1dSeg ootS 10.000 1,83 E-06 0,25 --- -
Znoyyaddes ootd 100 1,00 E-06 0,25 4 1,0E-10
Tenikn nAdka 10.000 1,83 E-06 0,25 4 10E-14
Oepéhia ovoia 0.8 1,20 E-06 0,35 3 1,0 E-15
“Tveg 175 2,00 E-08 - --- -
[MTuprivag 0,5 1,36 E-06 0,35 6 1,0E-13
Yypo evidg ornovBunIkhig povddag 1,00 E-06
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pASVOo O OTEVH OLVEPYAOIA PE TNV KAIVIKA MPAKTIKA KAl
1a anotenéopard tng Sev sfval avtandSeikta Kal avtodv-
VG“G49,136.

H pengm evég npoBanparog pe [1E ovviotatal otn 6n-
piovpyia evdg pHovtéNoL evag LAIKOU 1 HIAS KATACKELNG,
TO 0Onoio AVANUETAl OTN CLVEXEIA OTOV NAEKIPOVIKG LITOAOYI-
ot (H/Y) yia v e€aywyn cuykekpipévov anoteneoud-
1wV, Ta onoia eppnvedouv Tig 1818tNTég ToL 1i npoBAgnovy
NV enidpaon cLYKeKPIPEV@Y cuvBnkav. H pébodog xpn-
olevel otn Snpiovpyia vEmv npoidvimv, ta oroia oxe-
Sidzovrar otov H/Y ka1 o1 1816tntég toug penet@viar Ae-
MNTOPEP®S MPOoToV autd AnoKIoouvy QUOIKN vndotaon.
Eniong xpnoiuedel oy tpononoincon vnapxovimv LAL-
KOV Kal OTnv MeEPIMToon PNXAvIK@OV ArotuXI®V Xpnol-
pevel omn Sianiotwon kai 816pBwon tov npoBAnuarog.

Xpnoipornolotvral Vo e16@dv avanvoelg [1X, avdhoya
pe 1o poviéno nov e@apudzerar: Avo Siactdosmwv Kail
1p1v Sractdoewv. H avdivon 6o Siaotdoemv eival a-
nnovotepn, €Xel HIKPASTEPO KGOTOg Kail eival Suvvard va
npayparonoinBei kar og annd H/Y, aAnd ta anotenéopa-
1a and v epappoyn g eivar Aiyétepo akpibn. H avd-
Avon 1p1dv Siaotdoewv efval nepioodtepo akpiBrig otig
npoBAEYeIS TnG, anaitei CNPAVIIKA LIMOAOYICTIKA 10XV Kal
£161KS AoYIoHIKG, n xprion tng eival akpiBStepn kai eival
NEPICOSTEPO AMAITNTIKA 010 0XeS1A0US TNG.

H Dovyiknii otnv onoia otnpizetar n péBodog twv X
napovoidzeral oto napakdim napddeiyua. H smpurikvv-
on ng Sopng g eikévag 1 vnd mv eniSpaon evég @opriov
e€aprdrar and 1o péyebog g @dpriong kai and g 1616-
tnteg Tov LAIKoV. H @dprion nov aokeitar 1covtal pe 10
VIVOUEVO TNG ARAPYiag Tov LAIKOV €I1i TNV MAPEKISIION
nov npokanei n §pdon tng, oVUE®VA HE TO VOUO TOL
Hooke. Edv n kataokeun avtri Siaipebei o nepioodrepa
tuipara (oroixeia - elements), ta onofa Ba cuvSéovtal
peralv touvg o onpeia nov ovopdzovral kKGpBoi (nodes)
(e1kGva 2), n cuvoNirn @dption Ba 1coUtal pe 1o dBpoi-
Old TV YIVOUEV®V arapypia X napekrdmon yia KaOe tun-
pa. H Siadikaocia &npiovpyiag tov nadyparog (mesh
generation) ovopdzetar Siakpitorioinon (discretization).
Ta oroixeia efvar Svvarév va ndBouvv kGO popeni, annd
ouvvrBwg €XOLV TN HOPPN YVMOIAOV YEWHUEIPIKAOV OXN-
pdrav, énmg efvail to tpiymvo, 1o napaAAnNASYpAPo, TO
1erpdywvo K.AIL (e1kéva 3). Zug tpeig 61a0tdoelg td otol-
xela efval Suvardv va sivai kBo1, mnapannnienineda K.AM.

To poviéno tev I'1E anokaneital enopévemg and ta orol-
xefa nmov 1o anotenovv Siodidotaro 1 picdidoraro. H a-
vdnvon [1Z xpnoipornoief éva nepinnoko cvotnpa on-
peiov mov kanovval kKSuBoi (nodes) kar oxnuarizouvv éva
Sikrvo nov anokaneital nAéyua (mesh). Mia noAVnAoOKN
KATAoKeLH avanveral o éva nAEypa NenepAcpugvoL a-
p1BpoL oroixeinv annot oxnparog (sikéva 4). To orol-
xefo eival n Baoikn Sopikn povdda pe npokabopiopgvo

T-T

Eikova 2. To oteped oodpa €xer Siaipebei oe éva vroovvono
anNoVOTEP®Y YEDUETPIKG OTOIXEI®V.

Elements
and
Nodes

Eixdva 3. Ta oroixeia kar o1 k6uBoi eivar Svvars va €xovv
S1d@opeg popPEg.

Eikdva 4. "Eva odpa 1o omnoio €xe1 Siaipebei oe éva obvono
MENEPACPEV®V OTOIXEIDV.

ap1Bus Babudv ensvBepiag. To ndypa npoocopoidzel pe
1016 apdxvng, otov onoio and kdbe kéuBo exreiverar éva
oroixefo nAgyparog o kaOe yerroviké kopBo. To nAgypa
MPOYPAUHATIZETAl DOTE VA MEPIEXEL TI§ SOUIKES 1815TNTEG
Kai tig 1616tnteg vAIKOL nov Kabopizovv e nolo 1pdrno
Ba cvpnepipepOei pia katackevn LIS OPICUEVES CLVON-
keg @opuiong. O1 kSuBoi tornoberovvial pe opiopévn -
RvAINTa evidg tov LKoY, avdhoya pe ta enineda tdong
nov avantbooovial o KA0e ouvykekpipgvn nepioxn. [le-
PI0XES pe peyanviepn avapevépevn tdon Ba €xouvv pe-
yansUtepn nmukvdnta k6uBwv and aviég nov n avapevo-
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Eixdva 5. Movténo I'1Z nmov nepinapBdvel 1o Odpaka kai to
obvono Tng LX, oto oroio §xouvv evomwparmbei o1 ondévéuvnol
©11-01.

pevn tdon eivar pukpdtepn. [epioxég mov AapBdvouv 1-
Siaitepn onpacia efval o1 nep1ox€g ortg onoisg sixe Sia-
motwBel oe nelpapankég penéreg n napovoia Bpavong n
yovieg, Kevd Kal nepioxgg vynnrig tdong. H smnoyn tg
KATAAANANG MUKVATNTAS NENEPACUEVMV OTOIXEIOV TOL
nnéyparog (mesh density) efvar onpaviikég napdyoviag
EMITLXIAG TOL POVIENOV, MPOKEIPEVOL va emALOE] To LIS
pengm npéBanua. Edv 1o nAgypa sivar adpd, tdte sivai
Suoxepnig n oworn eninvon tov npoBariparog. Avtibera,
£dv to mhéypa sival 181aiftepa NEMTOPEPES KAl MEPIEXE] HE-
yanvtepo apiBud oroixeiov an’ éu eivar avaykaio, tdte
T0 KGOTOG TOL LIOAOYICTIKOU XPAVOL Kdl O AvaAyKaiog
Xpdvog yia v avdnvon sivar Suvarév va vrigpBaivovv
10 S@enog and v avdivon.

Efvar xpricipeg KAnoleg yv@oelg OXETIKA PE TNV Ka-
Tavoun TV TdoEwV €VIGS ToL LAIKOU. Yndpxel avdykn
Aermopepots NAEyparog dtav Ldpxel CNPAVIIKA petaBonn
0V TACE®V KAl MAPAPOPPRAOEOV KAl adpol MAEYHATOg
og nePIoxES pe otaBepn oxenkd tdon. H napekrémon tov
oroixeimv Bewpeital éu neprypdesral and anfgég noAv®-
vOpIKES eSiocoels. O1 e§1060e1g 100ppomniag kataypdpoval
oe éva pabnpanks nivaka kai emavoviar and tov H/Y.
Epappdzoviag 11¢ katdNAnNeg GLVONAKES MEPIOPICUOU
(boundary conditions) ka1 11¢ emBuuntég Qoptioeig
vnonoyizovtal o1 NAPEKIOMNIoeIS TwV KOUBmv emadovtag
G £§10D0EIS TOL Mivaka. And 11§ NAPEKTOMIOEIS TV KOU-
Bwv vnioNoyizovtal o1 ToEI§ KAl 01 MAPAPROPPROEIS MOV
aokoUvIal OTNV KATAOKELNA 1 OTO LAIKG MOV PeNeTdrdl.

Me tn pgbobo twv IE sivar Suvarni n peAgn ng eni-
Spaong onpavrikot apiBpov napapéipwv, onwg eival n
pdza, o dykog, n Bepporpacia, n evepyelakn tdon, n na-
papdpemon, n Svaun, n napekrénion, n taxvnia, n &-
mrdxvvon K.nAn. Efvar eniong Svvarri n epappoyn nonda-
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Eikdva 6. Movténo ['1E pe petaortankn BAEBn.

nn@dv ouvBnk@dv oro 1810 poviéno. Kabe npdypappa IE
ovvodevetar and pia BiBA1oB1ikn oroixeinv, dnwg pdBool,
Sokoi, nAdkeg, cvpnayn oroixeia, enarmpia K.amn. Eivar e-
niong Suvarri n HeNEn LAIKAOV Pe S1aQOPETIKES 1015TNTEG
£VIGG TOL 1810V povIENoL, SNAASHA 100TPOIMK@Y LAIK@DY
(ne opoloyeveig 1816tnteg 0 SANn TNV €KIAON TOULG),
opBorponkV LAIKGDV (01 181GTNTES TOLG gival SHOIES UGVO
ot yaovia 90°) ka1l avicotpomk®dV LAIKOV (pe Siapopeti-
KEG 1816tnteg 0g S1aQOopenKEG Karevblvvoelg oe GAn Ty
gkraon 1oug).

H Sopirri avdavon cuviotaral otn xprion Ypappik@v
KAl Un YPAppIK@OV poviénev. Ta ypappikd poviéna xpn-
o1ponolotv anhég napapsrpouvs Bewpaviag 4t 1o LAIKG
Sev vgiotatal NAACTIKA NapapépPE®OoN. XId Un ypappi-
KA poviéna npayparornoleftal @dprion népav mg Naotl-
KNG napapéppmong, Sndadn 1o LAIKG Bswpeital &t LEi-
oraral nAAoTIKA Napapdp@®on, n oroia Kal peAstdral.
[Tapd&erypa avdnvong pe I'E sival n avdhvon kénwong,
pe v onoifa yiverar npdBAsyn g avioxng piag xara-
OKELNG 0g KUKAIKNA @dption. Térolov eibovg avdnvon
ANoOKANUVIIIE] TIG MEPIOXES OTIG OMofeg efval mePICOSTEPO
mBavn n Snpiovpyia i n enékraon piag poyPng.

H avdnvon pe IE anotédece t Adon oto zAtnpa g
npSBAsywng tg anotuvxiag evég vAIKoL e€artiag pn yvm-
otV 1doswv, emIp€noviag tn HeENEIN TNG KATAVOUNG 1d-
O£V £VIGE TOL LAIKOV Kal anokanvnoviag tv vnapén
npoBanpatik@dv neproxadv. H péBodog auv eivar nepio-
odtepo annni and v KATACOKELN KAl ToV §NeyXo Oeiypd-
0wV y1a K40s mBavri nepimtmon.

AAno napddeypa epappoyrig eival n avdiAvon tng pe-
tagopds Beppdtntag, pe tv onoia penerdral n ayoyipd-
NTA TOV LAIKAV N TOV KATAoKeLav. Evéd n pébodog a-
vantdxOnke Kal XpnolponoInbnke apxikd yia 11§ avaykeg
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Von Mises
Stress (MPa)

Eixdva 7. A. Movténo tov drdavia kai B. afovikn tour tov povténov I'lE touv dinavia Sia tng Bdong tov 086via nov anokanv-
mtel tny rnapén LYNAGY TAoEOV 010 PACIDNSES nepiBAnua Kar XapnAgg tdoeig otn onoyyaddn Bdon. H kaifpaka tov tdoswv von

Mises kopaiverar peta&t 0 kar 150MPa.

NG AEPOMOPIKAG Kal Tng MUPNVIKAG Biopnxaviag, n xpn-
on g pebdédov e€anndBnke onpavikd yia v enidvon
peydnouv apiBpot npoBanpdrav.

Yndpxouv nA€ov nakéra AoyIoMKoL HE Ta onoia efval
Suvarri n eninvon e€aipetikd noAVIAOK®mV poBAnpdrav,
énwg eivar to ANSYS, 1o ABAQUS, to NASTRAN, 10
NIKE 3D x.An. Metd tn Snpiovpyia tov nAgyparog tov
[TY npayparonoieital n avdavon. H avdavon teov [1Z ov-
viotatai os tpia KUpia otddia, 10 NPo-LIIONOYIOTIKS, TO
otddio enifvong Kal 10 PETA-LIIOAOYIOTIKG OTddIo.

To npo-vnonoyiotks otddio (preprocessor stage) tng
avdnvong ovviotaral oe:
® Opiopd tou TTnoL oL rpoBANpaATog
® Emnoyri tov npotuncewv (preferences)
® Op1opd ToL TVNOL KAl TNG HOPPAG TWV MENEPACHEVOY

oroixeiov (2D 11 3D)
® KabBopiopd tov 1810tteov tov bAIkoL (UETpo eNaoti-

kotntag Young, néyog Poisson k.Am.)
® Anpiovpyia poviénov pe RatdAdnAeg Siaotdoelg
® KaBopiopd nukvdintag nagyparog (mesh density)
® Anpiovpyia nAgyparog (meshing).

>10 otdbio ng enidvong (computation stage) s@ap-
pézovtal Oto HOVIENO 01 OLVOAKEG PApTIoNG Kal Iie-
piopiopot (loading and boundary conditions).

210 pera-vnoNoyiotks otddio (post-processor stage)
viverar n avdhvon towv anoteneoudimv, ta ornoia £€Xxouvv
n pop@n mvdkmv 1 S1aypappdimv.

To rdotog tng avdnvong pe IZ efvar pikpdrepo and
NV NEIPAPAtKi SoKIUnA LAIKOV, addd n pébodog Sev &i-
vai kar eOnvi. To KGotog tng xpriong Touv €181KoV Noyi-

OMIKOU €ival onpaviliks, n Xprion 1oL XPEWVETAL OF €T-
o1a Bdon, eved n texviKn vnootripitn kal n eknaibsvon &i-
vai eniong akpiBeg.

H pébodog twv I'E efvar éva nond onpaviiks epyansio
y1a G00Lg acxoNovvIdl e TO BIOPNXAVIKG KAl PINXAVONOYIKG
0xe81a0pS Kal XPNOIPOoIEital Og TOHElS Gnmg:

. O oxebiaopdg Ing SOUIKRG AVIOXNG KATAGKELOY
. H avdnvon tou shock

. H akovornikni

. H Bepuikn avdnvon

. H peném tov Sovricewv

. H npocopoioon cuykpovosmv

. H penémn nhekipikedv @avopévmv

. INpoBanuara Aoyiopov

. Avvapikég avanvoeig

10. H peA€n nAeKIpopayvnuk@y @arvopsvmv.

O oxebiaopdg ardpa Kai 1oy Mo arniov npoidvtov
ompizetail otn xprion tov [1Z, agpot ta oxebiaotikd npoBani-
pata Sev efvar Svvarév va smavbovv eBnvdtepa Kal pe
peyanvrepn axkpiBeia pe dann Siabgoiun pgébodo. H ou-
OIKnA £€€taon twv LAIKAV MOV yia SEKAETIEG iTav 0 Kavo-
vag Bewpeital niéov akpiBni kai énov efval eQIKIS avii-
kaBiotarar pe eBnvdtepeg, alidmoreg pebdédoug.

H FEM omnv opBonaibikni gpBiopnxavikri nepinauBd-
VEl O VEVIKEG ypappés ta napakdre orddia:

1. A1dkpion tng VS PeNETN KATACKELNGS 1 NPoBARpATog
oe rSpuBoug (nodes) rai oroixeia (elements) kar Snpiovpyia
Tou nAgyparog (mesh)

2. YNnoNoy1oudg TV CLUVIENECTOV arapypiag (stiffness
matrix) xai ing @dSpuong (load vector) oe kGBe oroixeio

O 0O U WN =
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Eixdva 8. Zvunayni poviéna [1Z tng OMXX. A. Tpdobia
npoBonn. B. [Nhdyia npoBonn. I'. Emkévipoon otig anogu-
O1aKES apBpdoeig.

3. ABpoi1on SA®V TV CUVIENECTAOV KAl (POPTICEDV YIA TOV
LIIOAOYIOUG VEVIKAV TIUGV, IOV va aviavakhoUV TV Ka-
tdotaocn oAGKANPNG TNG KATAOKEVAG

4. Eqpappoyn nepiopiop@v

5. Eninvon tov e§iodosmv

6. Epunveia twv anoteAsopdtov Kalr GLOXETIoN PE Mel-
papatkd kar Kavikd SeSopgva.

EPAPMOI'EZ THE MEOOAOY
TON IEINEPAZMENQN ETOIXEIQN
2TH ZI1IONAYAIKH =THAH

H p€Bobog twv I'IZ xpnoiponoribnke yia npatn @opd
otnv gpBropnxaviki to 1970 yia va emavoer npoBanpa-
1a SLVAMIKIG TNG PONG TOL AINATOS OTO KAPSloayyEIakS
ovornpa. Zmv euBlounxavikn 1oL JUOCKENETIKOV Xpn-
oponomonke yia npadn @opd yia v avanapdortaon Tov
Bdpaka 1o 1970 ra1 tng XX 10 1973. Ta nenepacpéva
oroixeia £xouv xpnoiponomBei yia tn peAétn noNN@V ota-
TK@OV Kal SUVARIKOV poBAnpdtemv tng orovSLAIKNAG OTh-
ANG o€ QUOIOAOYIKEG Kal NaBoNOYIKEG KATAOTACEIS Kal
KUPIOG y1a tTn PeNEIN TV TdoEmV otn 2, yia Tn PENEn
IOV UNXAVIOP®V PETa@opds @optinv petalt tov 81a@d-
P®WV AVATOHIKAV OTOIXEIWV TNG 22 O QUOIONOVIKES Kal
rnabonoyikég oLvOnikeg Kai yia 1o oxed1aopd vAK@V. H
Xprion touvg avédveral cuvéxela wg anoténeopa g Ben-
Tioong tov 81a0€o1poL NoYICHIKOV KAl TNG LITONOYIOTIKAG
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10x00¢, KaO®G Kal tng dBpoiong GAo Kal NEPICOSTEP@DV

neIpAPatkdV 8eS0pEvaV Kal KAVIKGOY MApAtnprioEmv.

[Tio ovykekpipéva, n p€Bodog 1wV NenEPAcUEV®Y Orol-

xelov xpnoiponoleital otny epBiopnxavikin tng £ yia

HEAEN MOIKINOV QLOIOAOYIK@Y Kal MABOAOYIKGOY Kata-

OtdoEmV Kal CLVONKAY Onwg:

® Avanapdoraon tov onoyyaddoug ootol tov ornovou-
NKOV copdrov

® Avanapdoracn PEPOVAOUEV®mY orovOUA®mV Kal Oriovov-
NKOV povdSmv He 1 X@pIg T CUHUHETOXN TWV CLVOE-
OOV Kdl TOV HUGV

® Avanapdoraon tov pecoonovoinIov SiCKoL UE 11 Xo-
pig pri€n 1 ek@VBAION TOL WAOSOLG SakTvAioL

® [1poCcappOOCTIKA AVAKATACKELN TOV ONOVEBA®OY

® Avanapdoraon Kai HeNETN UNXAVIOP@V TIPALUATIOUOU

® Avanapdoraon xai npdBAsyn tng CLHUNEPIPOPAS TNG
onovOLAIKNG otiAng og Sidpopeg nabonoyikEg Kara-
Otdoeig

® EuBiounxavikn tov cuotnpdiov Kal tov pebdédnv
ornovdvnodeoiag

® EuBiounxavikn peNEn opO®wIK@YV CLOKELAV yia TNV
QVTILET®NION TNG OKOAI®ONG KAl TV KATAYHAT®V TNG

Z.



Eikova 9. A. Eikéva tov pecoornovbvniov Siokov kai B. ei-
Kéva tng avanapdoraong tov pe X,

To e0pog tng xpriong twv 1 omn penén ing ZX eival
enop€vmg peydno kai ovvex®dg avfavdpevo. H annn
1apovoiaon TV CNUAVIIKOV CUUNEPACUATI®V MOV Td-
péxovtal and v epappoyn g pebddov omn X apkel
y1a va yivel avinnim n onpacia tovg otn ovyxpovn gl-
Biopnxavikni épsvva. Me ta X napéxetar n Svvardinta
HENEING TNG avtandkpiong tng X O MOIKINA QOPTIoE®Y
ka1 1pdnwv epappoyng g Sbvaung. H avdavon twv [1E
napgxel péyioreg tdoeig o ovpnieon (avdnoya pe tov
1pdno @dpuiong, oe MPa) kai 1doeig von Mises (oe MPa)***™ .

Me v FEM npaypartonolotvial HeEAETEG MOV LITOKA-
Biotolv v npayuparonoinon Mneipapdrov Kal o1 OrMoieg
xapakmnpizovrar andé maripn snavaanyipdmra. O gpev-
vntiig €xel tn Suvardinta va peraBdaner otov embupntd

— e
=aNTa
TN

]

Anterior Posterior

Babud Sneg g mapap€rpouvg nov XPNOILoNoIel Kal £ri-
ong va kdvel npoBagyeig yia napapsrpoug nov sivai Su-
vardv va penetnBoivv neipaparkd, vrnodsikvioviag v
karevBuvon nov Ba npénel va AdBel n nelpapankni Kai n
rAiIKkA €pevva. Ta X Siabgtovv sniong tn Svvardinta,
og oVYKpIoN P AANeS avanutikég pebédoug, va penstodv
VEMUETPIKA MOAVIMAOKES KATAOKEVES e ENNEIPN YPAUHI-
KOINTAG TV LAIKAV Kal TN yempepiag tovs. Ta anore-
Aéopara g avdnvong pe [1Z 6a npéner va emBeBai-
dvovral and ta anoreN§opard rnov napgxouvv ol neipa-
pank€g pensteg. Ta IE yevikd napovoidzovv KAAUIEPO
E€NeYX0 TV MEIPAPATIKOV OCLVONK@OV and g Mneipaparl-
KEG HENETES, eV £xovv Tn Suvardintd va HENETHIOOLY Kal
NV e0OTEPIKA gpBlopnxavikni aviibpaon piag e€mrepiknig

IMivakag 2. Mnxavikég 1816tnteg mov xpnoipomnolovvial otn Snpovpyia poviédwv I[E tng OMEX,

YAIKS Mérpo snacukdintag NSyog Emeodveia
Young (MPa) Poisson Siatoprig (MM?)

PAo1dSeg ootd 12.000 0,30

Znoyyadeg ootd 100 0,20

OnicBia oroixeia 3.500 0,25

Ocepéhia ovoia Siockouv 4.2 0,45

“Tveg Siokov 450 0,30

[nkroeibnig nuprivag 1 0,499

Z0vbeopol

[1pSobiog emprikng (ALL) 7,8-20 63,7

Onicbiog semprikng (PLL) 10-20 20

Qxpdg obvbeopog (LF) 15-19 40

Eyrdpoiog obvbeopog (TL) 10-59 1,8

Ounakikég obvSeopog (CL) 7,5-33 30

Meoakdvbiog obvbeopog (IS) 10-12 40

Ynepardvbiog ovvSeopog (SS) 8-15 30
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Eikéva 10. Movténo I'1X tng onovduvnikrig povddag 01-02 ot
A. nidyia ka1 B. aovikni npoBoari.

@SpTIoNG KAl 6X1 HOVOo e€mTepIKA PETPOVHEVES MAPAE-
TPOUG.

Ta apxikd poviéna tng 2 pe I ritav oxetkd annd,
avanapioroboav 1ovg ornov8vAoLg WS OteEped oopara
(rigid bodies) ka1 xpnoiponolovoav snarripia ri dhaa otor-
xefa Suvdpeva va petaBanBolv o cuvbrikeg @dpriong,
MPOKEIPEVOL VA AVAIIapaCTiiooLV TOLS HUG, TOLG OLVOE-
OpOoLG, T0 pecoonovovAlo 8ioKo Kal ta vndAoIna pana-
Kd pdpia. Ta povréna avtd ritav Suvarév va HENETioOLY
HAVO I MAPEKTONIOEIS MOV MPOKANOVOAV OPICUEVES
poprioelg. Zmn ouvvéxela Snpiovpynbnkav poviéna &vo

]
¥,

“i

;7 \
¢

IS

Kal ip1edv Siactdoemv, ta omnoia eSeAicodpeva nepindy-
Bavav 1o Bwpakrikd KAWBE, TOLG PLG KAl TOLG GUVOECHOLG
pe annBogavn 1pdno (eikdva 5). H sicaywyn tg pebsédouv
v [1E omnv opBonaibikn suBiopnxaviki ensrpeye v
avdnuon ouvexdv Sop@v Snwg eival ta ootd Kai m pe-
AEtn TNG PNXAVIKAG CLUNEPIPOPAS ep@ureLUdI®V. ANG
0 0OTiINg 106G €Xel 1EpapXIKN Sopn Kai napovoidzel a-
vakaraokeLri Kab’ éAn t Sidpkela g zwrig Tov avBpaMov,
npdyua nov Ba npénel va AauBdveral vnéyn oto Oxe-
S1a0pd v poviénav [1Z.

[na tn peném g epBiopnxaviking g XX vndpxouvv

INivakag 3. Mnxavik€g 18161nteg mov xpnoipononiOnkav oe €va poviéno INZ tng AMIZ.

YAikS

Pro1dEeg nmepiBAnpa
2noyy®d8eg 0otd

OnioBia ootikd oroixeia (nétano, avxévag, akavlddng andguon)

Tehiri nAdxa

[vdéng Saxrrvniog

[Inkroe1dnig nupnrvag
[1p6obiog emurikng obvdeopog
OnioBi0g empnrikng obvdeopog
MeoakdvBior obvdeaopol
Qxpdés obvbeopog

OULAAKIKGG GUVEECHOG

Mérpo enaoukdintag N6yog
Young (Mpa) Poisson
10.000 0,25

100 0,29
3.500 0,29
500 0,40
34 0,40
34 0,49
54,5 0,39
30 0,39
15 0,39
15 0,39
0,2 0,39
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Eikdva 11. Aentopepés poviéno tng OMZE npokeipgvou va
penenBei n enipaon 1oV pudv otn otabepdintd ng.

1é00gpIg TOMO! HOVIEN®WV: TA ZWIKG, Ta QUOIKJ, Ta MIOHA-
1Kd ka1 ta pabnpankd™ > Ta poviéha avtd anotehobv
npoogyyion tng avipadmung ZX in vivo. KaBgva and av-
14 €xel CLUYKERPIPEVA MNEOVEKTAPATA KAl PEIOVEKTAPATA.
21a pabnpanxd poviéna svidoostal kai n pébodog tmv
[1Z. H pébobdog auvrri npoopepel 1o nieoveKnua ot ri-
1p€nel v enavdinyn 1oV NePAPdIov He OLUVEXN He-
taBonri onolacérinote napaprpov, KAbB@S Kal TNV oootl-
KN €kppaon ng enibpaong g peraBonng piag napapé-
Tpov oto 6no ovornpa. Eivar Suvardv va spappootsi, 6-
nwg £€xe1 1én ava@epBei, oe yemperpikd nondnAoka o@-
para, pe avopoloyeveig 1816tnteg VAIKOU Kal vnd MOIKi-
N\eg ouvBrikeg @Spuong. Kdbe poviéno 2 g £ Ba npé-
Mel:

1. Na sppavizel tnv agpiBni yewperpia tov vnd penémn
unAparog ng X, ovpnepinapBavopsvev twv ano@voe-
®V, SNV ToV apBp@doEDV, TwV HECOOTIOVEVAIOV SIOKWV
Kal Tov KOp1ov ovvdéopmv. [a 1o okond avid xpn-
oipornolovvial n a§oviknA Topoypagia Kal n I0TOROPQOUETpia
HE TN Xprion TOP®AV KPpLOMIKpotSpov. H ootkn yewpetpia
ennpedzel onpaviikd tug epBiopnxavikég 1816tnteg, 16{mwg
omv OMZZX.

2. Na spgavizel 11 pnxavikeég 1816INTEG TWV O0T@OV KAl
WV OLVOEOHMV.

3. Na nepinapBdvel 1ig cuvOrikeg @ASpTIong Kal MePIopl-
opov. O1 cuvbriKeg nePIOPICHOV EQPAPPGZOVIAl OTO AV®-

Eikéva 12. Movténo IX xwpis ta oniofia oroixeia, npokel-
pévou va penenBei n cvvelopopd tovg otn ortabepdinta tng
onovSLNIKIG povddag.

TEPO KAl OTO KATWOTIEPO Sp1o 1oL poviénov [1X. Or1 téooe-
pIG oLVONKEG mePIOPIoPOV evdg poviénov efvar: cuvde-
Sepévo (hinged), otaBeponoinuévo (fixed), ensbBbepo
(free) ka1 pepikd neplopiopévo (partially restrained).

4. Na emBeBaicdveral and neipapanrd 6edopgva. To otd-
810 autd kabopizel tnv aia tov poviénov IE kar n Su-
vardinta nepartépm xprnong tov. Me 1o otddio avtd eni-
BeBaidverar 41 1o poviéno cupnepipeperal vnd annbi-
VEG ouvBnKeg mapdpola HE TN QUOIONOYIKA 2.

O1 poBagyeig mov yivovtal Pe t Xprion JOVIEN®V TIE-
NnePACPEVOV OToIXEiY €xovv avdykn aflondynong kai
oVykpiong pe neipapanrd Ssdopgva. O1 nAnpo@opieg
and mv afovikni topoypagia Xpnoigebouy yid t Anyn
S8eSopgvav oxetkd pe v e€mTeEpIKA Ye®UEIpia, KAB®g
Kal t ANYn 8e80pEVav -EPPUECWG- OXETKA PE TNV E0W-
TEPIKA Katavopn tov 1810thtmv 1oug’?. Térolov eiSoug
Sebopgva xpnoipgvouvy oy avdruén HoviEN®Y MEne-
PACPEVOV OTOIXEIOV, Ta OMnoid Xpnoiygonolobvial otny
KAIVIKIA Kdl TEIPAPAnKh €psuvva yia v npdBaeypn g
SOMIKNG oLUMNEPIPOPAS ONCKANP®Y 00TV N TUNHATOV
TOULG.

Ze pia té€roia penén €yive npoondbeia CLOXETIONG TWY
AnOTENEOPATOV UNXAVIKNAG KATAnévnong tUNUdrev ornovos-
Nwv pe aviiotoixa poviéna IE#% Tuykekpipéva ov-
YyKpiBnkav ta anoteAéopara tng UNXAvIKAG KAranévnong
Napdpec®mV TOPAV OrovOLAIKGV owpdrov ndxovg 10mm
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Eikéva 13. Anotenéopara tng @dpriong evdg ornovéviov. H
RAfpaKra napovoidzel nepIoxEg pe avénpévn npodidbeon yia un-
XavIKA anortuxia (tpég >1).

pe ug npoBAgwelg nov napeixav poviéna 12 tov iGiov
opav. O1 yewPepIKES 1815TNTES TV TOP@V enrpBnoav
pe afovikn topoypagia. Ta poviéna [1E @opriotnkav pe
Tov 1810 1pdo, dnwg Kai o1 annbivég topés. Ta poviéna
T2 napeixav npoBAEWEIS TOL PEYIOTOL POPTIOL TV TOPV,
10V NAPOLOIAzAV LYNAR CLOXETION UE TIS AVIIOTOIXES MEl-
papatikd kataypagnBdeiosg tipég (r*>0.86) ka1 rirav e-
VGG toL 25% autav twv Tipav. O1 epIox€g Tov onovétAoy
OTIG OMoieg MAapoLOIACTNKAV OToIXElA KATAYHATOG OL-
yvRpiBnkav pe ug npoBAdyeig tov I1X oxeurd pe ug ne-
PI0XEG otig onofeg npoBhendtav n napovoia CNPAVIIKAOY
napapope@dcemv. O1 neplox€g avinugvng Kartanévnong
ota poviéna [ ovvémmnrav pe 11§ nEPIOXES OTIG OMOIEG
rnaparnpribnke neipapatikd KAraypa o NePICOSTEPES And
1a 2/3 1oV MEPINIOOERDV.

Ta I'TZ éxouvv xpnoiponoinBei yia t peném g XX kai
v naididv. AnpiovpyriOnkav poviéna XX naididv nil-
kiag 1,3 ka1 6 etédv. H pengmn Spwg avn Bpiokerar os vn-
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maxd ordbio kai sival nond SuoKoNSTEPN and tn PeNEn
g 2 twv evniikov, agov Ba npénel va hapBdvetrar v-
néyn n adfnon twv 00TV, eV Ta neipapanrd dsdopé-
va oXeTKA pe g pnxavikgg 1816tnteg tng naibikng XX &i-
vail sAAInn.

Ta I'X Bpiokouvv onpaviikn s@appoyn otn PeNst pn-
XAVIOHAV TPALVHATICHOV TGO TOV HUOOKENETIKOY OLOTA-
parog, 600 Kar dhdawv opydvav’'®, Me tn pgéboSo auvtri
€xel penetnBei n nabounxavikn 1wV TPAVHATICUEOV TNG
AMZY 8iknv paotiyiov Kal 01 KAKAOEIG TNG ZZ MOV
npoxkanovvral o MAGTovS nov ektosdovial and ta a-
gponndva pe ta kabiopard touvg. O1 Rak®doeig Siknv pa-
onyiov Bewpeito St opeifoviav oy NPEcKPoLON CTO
pa&inapdxi tov kaBioparog. H avdnvon tov pnxaviopot
Kkdrwong pe [E anédeie 61 n kdrwon cvpBaivel mpotov
XTUVMNOEL N KE@ANn oto padinapdxri kai efvar anoténeopa
g peyanitepng adpdveiag tng KEQANg o 0X€on PE TNy
abpdveia tov Kopuou.

Me 1a I'1E éxouvv penemBei Sidgpopeg nabonoyikég Ka-
TAOTAOEIG OV TAPATNPOVVIAl OTN 2. ZNHAVIIKG TUAHA TNG
gpevvag €xel aoxonnBei pe T peNén g okoniwong*” ¥
ka1 Pe LAIKA xe1povpyikng Oepaneiag g™, [epinov 1o
1/3 twv aoBevdv pe kapkivo Oa napovoidcovv petdoraon
otn onovSLAIKA otrinn. Agv LIIAPXOLV SUWS AVTIKEIPEVI-
Kd KpItripia eKtipnong Tov KivEvvou npSKANoNg eKpn-
KKoU Kartdyparog kai mbavd vevpoAoyIKAG npooBonrig
oe onov&vnovg pe petdotaon. Autd to npéBanpa pene-
mBnke pe éva 1p1od1doraro HovIENOo NMENEPACUEV®Y OTOI-
XelwV Pe UNXAvIKES 1816TNTEG NapSUoIeg Tov 1ov ooPu-
ikoU onovsiAov* . O1 npoBAgyeig v ITX aiohoyn-
Onkav pe neipapatki pérpnon v 1810ty 12 onovsv-
Aov. AlamotdOnke kanhi cvoxénion peragl tov npoBng-
peav v [1E kal tov neipapatrdv perpricenv. O on-
pavtikStepog npoBAenukdg napdyoviag tng npSKANONG
KRATdyparog og onovévAoug rnov €xouv LIooTel petdora-
on efval to péyebog 1oL Gykov (eikdva 6). O rivduvog
kardyparog avfdver pe v adénon tov pey€boug touv 6-
YKOU, € TN HEImON TNG OOTIKAG MUKVATNTAG TOL OrovoUAov,
He v enidpacn onpaviikoy Qoptiov Kal P thv pooBonn
v avxévav. To nabBonoyiks kdraypa €netal tng Bpav-
ong g teNIKAG NAGKAG 0g OrovéBtAOULS PE QULCIONOYIKN
OOTIKA MUKVAINIA, EVE O OnovdvNAOLS PE XAUNAN OOTI-
KN MUKVATNTA ENEPXETAL EKPNKIIKG KATAYHA XIS TN pn-
XAVIKA AMOTLXia TV TENKOV DTAAKOV.

H eniSpaon ting tonoBgmong toipgvtov eviég tov oriovdu-
NKoU ooparog dtav auvtd €xel vriootsi BAGBN, pia pébodog
rnov anokaneitar cnovOuNonAAcotIKn, €xel HeNetnOsl pe
[1X". MehetiBnke n eniSpaon tng §yxvong oIV axapl-
wia tov cnovénov oe ovpnieon. H akapyia anokabi-
otaro pe §yxvon 3.5cm® to1pgviov 1i 14% tov Sykou Tov
01 onovdinov, eved n nanpwon katd 30% npokanovoe
av€non tng akapyiag kard 50%. H ékkevipn §yxvon 101-
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Eikdveg 14. Moviéno piag onovSuAiking povddag kai tov pecoornovoiniov Siokou oe A. 6pbia 6€on kai B. oe kduyn.

HEVTOL MPOKANOVOE LIOXDPNON TOL TUHPATOS TOL CIIOVEUNOL
nov Sev eixe tTo1évto Kal yI' avtd Sev eivar epBiopnxa-
vIKd ev8eberypgun. H penén tov pnxaviopdv kdrkwong
ng onovOLAIKNG omANng pe ta X efval onpavukai yia v
npénnyn, t 8idyvoon Kai tn Bgpansia towv tpavuari-
opdv avtig®*. O pnxaviopudg Ipavpanopoy Tov drha-
via pehetibnke oe éva poviého pe 7.808 TTZ***. Aiam-
OIOONKE CLYKEVIPOON LYNADV TACEGV T NPASobio Kal
orto onioBio 16€o tov drhavia kard v afovikh cuprnie-
on (s1kdva 7). Ze vngpékraon n adAaka tov onicbiov
168ov vnoBdnAstar oe onpavikn ponri kKduywng. Ta gv-
pripara avrd emBeBaidvouy ta neipapankd Sedopdva rai
napgxouv Tn PNXAviKA €§iiynon yia T Hop@n Tov Ka-
taypdrov tov dinavia.

Me ta [1Z éxovv pensnBei opiopéveg nabonoyoa-
VATOHIKEG aNAOIROEIS MOV napatnpovvial o S1dpopeg
véooug. 21n pevparoeidn apBpinda n wioavxeviki dp-
Bpwon npooBdnnetal oto 86% TV NEPITIOOENDV, LE AIOTE-
Aeopa v guedvion wviakol dayoug, pvenondeiag, na-
pdnvong, akdpa kai Oavdrov. [a n penéin tng nePIoxnig
xpnoiponontnke gva 1piodidoraro poviéno T2 touv ov-
pundgyparog Kpaviov-driavia-d§ova'™. INa va peetnOei
n eniépaon g eBopdg tov eyrdpoiov cuvdgopov, n a-
kapypia avtot peiddnke katd 50%, 75% rar 100% tng
APXIKNG QuotonoyIkNig tung. H npoodsuuikni @bopd tov
gykdpoiov ovvdgopov odnyel og peiwon tng tdong ena-
@ng pera&t dfova kar cuvb€opov, n onoia undevizerai
Stav o obvbeopog payei. H pri€n tov ovvbgopov obnyei
og peimon tng petagopdg goprtiov and ug apbpodosig A0-
Al ka1 A1-A2 pe anotéheopa v avénon tov Suvdpewv

rnov ackoulvral otovg BLAAKIKOVG GLVEECHOULG.

H ooguikn poipa tng £ ouvvbéel tn Bwpakiki poipa
g XX Kal ENOHEVMS KAl TOV KOPUS Pe T Aekdvn Kal 1a
KAt drpa Kar napovoidzel peydin ovxvointa sp@dui-
ong naboNoyIKAOV KATaoTAoEmV.

Znpavtks tphpa ng €pevvag pe [E €xel aoxonnBsi
pe v OMZE oe @uoloNoyIKES Kal naboNoyIKEG Kata-
G[dogng,10,11,18,27,34,38,47,57,65,66,69,99,104,112,116,119-121,124,132,133,141,143,153‘
“Exouvv &npiovpynBei nonnd poviéna IZ tng OMEZ (e1-
kéva 8). H unxavikni tov onoyyd8ouvg ootol penstdral
kard ta tenevtaia xpdvia 6no kai nepioodrepo. H onpa-
oia tov onoyy®&oug ootov yia tn diarripnon g pPnxa-
VIKNAG Kal Bionoyikrig Spactnpidintag v ornovOvAwvy £i-
val peydin Kal o pnxavikgg Tov péAog eival, olpgmva
HE TIG MEPICOSTEPES PENETES, ONPAVIIKGTEPOS TOL PAOIDOOLG
nep1BARNATOg Twv ornovSVAmy># #8711 5 nqutikS
TuApa ng €pevvag g ZZ pe [E €xer apiepwBOei omn pe-
AN TV 1810THI®V KAl TNG HNXAVIKNAG CUUMNEPIPOPES TOL
HSOOOHOVSOAIOU 6{0K008,19,26,35,73,78,81,83,87,117,118,122,130. H 81.1'
Biopunxavikn penén tng OMZE anébeile 6u vndpxer pe-
ydnn ouvykévipmon tdoswv omv omoBonndyia nepioxn
10V 1WSovg Saktviiov, omnv onicOia em@dvela Tov
onovSLAIKOU CAPATOS, OTO METANO KAl OTIS ANOPULOIAKES
apBpdoeig. ‘Otav enépxeral ek@uAion Tov 6ioKOL 11 Ot €-
ktaon tng OMXX o1 1doeig avdvoviar®®. Mecoonov8o-
101 8ioKkol pe peydno Vpog Kal piKpn enipdvela fvai e-
KreBeipévot og peyanltepo KIvELVO PNXAVIKNAG AMOTuXiag
og oxéon pe dnnovg cuydvacpoUs BYPOULS KAl YEWUETPIAG,
napovoidzouvv SnAadn peyanvtepn KivnukSta, vYnAs-
1epeg tdoelg otov W@dSn SaktnIo Kal peyanviepn rpoBonn
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Eikéva 15. "Eva poviého texvntol pecoonovovAiov Sickov
Kal n evomudioon tov og poviéno [NZ tng OMEX.

tov Siokov (e1kéva 9)**. H eniSpaon tov netdhov kai
TOL TGEOL TV OOPLIK@DV CIOVEVAMY —Kal £181KGTEPA TOL
O1- omnv karavopn tov tdoemv vnd afovikn cvunigon €-
xel penenBef pe t xprion evég 1p1oS1dotatov HOVIENOL
['1Z anotenovuevov and 4.200 oroixeia (eikéva 10). Tav-
16xpova HeNeiBnke Kal n eniGpaon tng Kardotaong Tov
pecoonovéviov Siokov. ZUYKEKPIPEVa, HENETNONKE n
£nidpacn g opoIGHOPENS Karandvnong Tov onovsvnov,
n napovsia PLOIONOYIKOV HECOCTIOVEUAIOL §{0KOUL Kal
n napovoia Siokov agudarwpgvov kard 25%. H €kBa-
on ekuPnOnKe and v KAtavoun towv PEYIoToV TACEOY
von Mises kai ané v napekIénion tov oniob1ov ToIX®-
parog evidg tov vetiaiov owiniva. H napovaia té§ov oro
onévduno odnyoos Ge ONPAVIIKA Peimon tov PEYIoTOV
1doswv KATm and ONeg 11§ CLVORKES PAPTIONS Kal EIXE 0G
anotéNeoud tn Perardmon g npoBAendpevng napekio-
nong 1ov onicf10vV TOIXKAOUATOG MPOG TO KEVIPO TOL
ornovdinov. H napovoia pévo tov avxévwv Sev ennpe-
dze1 onpaviikd g napandve napapérpous. H Sopukn on-
paoia tov 168ov v onovévAwv e€aprdrar and g pnxa-
VIKEG 1816TNTEG KAl TN YEWOUEIPIA TwV OrovoVA®Y Kal &i-
var enopévmg e181kn yia kdBs acbevni. H pengn pe ne-
nepacpéva oroixeia €xel n Svvardinta emBeBainwong
naboNoyoavatopIK@V Kal KAIVIKAV MTApATNPHROE®Y. %€
gva tpro8idotaro poviéno g onovSLAIKAG povddag O3-
04 peneribnke n karavoun tov Siatpntkdv Suvdpenv
perady tov nerdiwv 1ov wadovg SaktuvAiov, 1600 GE Pu-
010N0Y1KOUG 8{0KOLG 600 Kal og SIOKOLE PE KATtaoTpo@n
TV eEWIEPIKAV 1 TWV E0WIEPIKAOV ToVG otiBdSwv*. O1
Siatpnukég Suvdpelg SiamotdOnke 6t efval peyanvtepeg
otnv omoBonndyia nepioxn tov avénagpouv SioKov, €rl-
BeBaidvovtag 1ig KAIVIKEG apatnproel§ oOUQVA UE TIG
OII0IEG 01 PAEEIS Kal 01 KANES eppavizovial Og Auti TNV
nepioxn. O1 tdoeig avtég av€dvoviav o€ POCOUOINOEIG
énov o &iokog eixe vriootel BAGBN. AkSua Kar pIKPNg €-
kraong BAdBn eivar Suvardv va npokanécel tnv eppdvi-
on onpavik@dv tdoewv. H eniSpaon twv Svvdpemv nov
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Eixdva 16. Moviéno T2 tng AMZE.

aokoUv ol pbeg sival onpaviikn kair 8 Ba npénel va a-
yvoeital, epdoov sival Suvarév. H ratavouri twv tdoswv
otoug pecoornovovniovg Siokovg Sia@épel onpaviikd,
gdv ayvonBouvv o1 puikég goprioeig™.

2 pendin ing ¥ vndpxel enfong 1o npdBanua du Ba
nipériel va AapBdvovtal vnidyn 1600 o1 NABNTKEG AQVATORIKEG
Sopég, 600 Kal o1 SuvapikEg vevpopvikég emdpdoeig. H
Spdon v puev Ing 2 efval onpavikh kai n Suonsmovpyia
TOUG ennpedzel onPAvIIKA TN PNXAvikn oupnepipopd
g™, Ze pia pedém vnodoyiotnkav neipapankd ta e-
Ewtepird @opria otovg onovdinovg O3-04 kai ta SeSopé-
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Eikoéva 17. H aovikni topoypagia xpnoiponoleitar yia tn Ari-
PN TOV YEDUEIPIKOV SeSopévmv twv poviénav [1Z.

va svoopardbnkav og éva poviéno I (sikéva 11). H
puiknA Svoierovpyia e€opoIDdONKE pe PEIOON TV PVIKOV
Suvdpewv. Alamotdbnke 611 10 €0pog Kivnong, n gv-
80810KIKNA micon, o1 Suvdpelg otovg cLVEEoPOLS Kal Ta
popria otg ano@LOIAKES apbpoeig adavav pe pun ypap-
HIKS Tpdro avdhoya pe v avgnon g KApyng tov KOpHoU
Kal Ta opTia rnouv Kpdatdviav ora XEpia, obH@mvd e 1d
neipapatkd Sedopdva. Le peydneg @opriosig o1 pieg Sia-
mot®bnke 6u €naizav onpaviikdrepo pSAo oOtn ota-
Beponoinon tng £X oe oxéon pe 11g nadnukrEg Sougg towv
onovdvnmv. H puikn duoneitovpyia anoctabepornoiei in
ZZ Kdl HEIGVEL TN ONPACIA T@V AMo@LOIAKOV apBpdoe-
®V otn petagopd Qoptinv, Ta onoia perapEpovidl oto
pecoonov8vAio 8ioko kar otovg cuvSéopous®. O péhog
IOV CLVOECP®V KAl TV AMOQULOIAKDV dpBpdoemwv otn
otaBepdinta ng LX €xel penetnBei pe [E. Ze éva 1pio-
Sidotaro poviéno twv onovdtnmv 03-04 agpaipébnkav
S1aboxi1kd ta onicbia oroixsia (cVvSeopol KAl anogu-
o1akég apBpaoeig). O1 obvdeopol naizovv oCNPAVIIKG pAAO
otn otaBeponoinon onv KAuyn, tn otpo@ni Kai t S1d-
TUNOoN, €VA Ol ano@uOIAKES apBpdoelg svbBvvovtal Ku-
pla yia v npdAnyn CNPAVIIKAG £KIAONG, CIPOPAG KAl
npdobiag napekrémong. Ta @oprtia otig anopuolakss ap-
Bpaoeig sival onpaviikd o €ktaon tng XX Kal 10 peye-
B6¢ toug e€aprdral and v avatopiki Tovg Siapdpeaon
(eikSva 12). Ze aviiBeon pe v OAIKNA EKTOUN, N VPOAI-
KN EKTOHN T®V AMMOQLOIAKAV apBpadoswv Sev ennpedzel
onpavtkd tm oraBepdinta tng ornovOuvAIKAG povddag.
Enopévmg n otpo@ikii aoctdBeia o kduywn ri onicbia na-
perrémon Sev eival mBavn xwpig va €xe1 mponynBei cuv-

Eixova 18. Moviého tng AMEY pe npdoBia nhdra onovSudode-
oiag.

Seopirn BAGBN, evd n otaBepdinta otnv éktaon-crponi
i npéobia napexkrémon Sev eival mbavri edv Sev €xet
nponynBei ek@VGAION 11 APAIPECN TWV AMTOPLOIAK®DV Ap-
Bpdoewv . H pnxaviki ovunepigpopd tng OMEX oe
np6oBia kai nAdyia Kapyn Kai o €ktacn PENEONKe og
gva povténo I'TZ. H evbobiokikni nieon ritav peyanttepn
oe kApwn. AvtiBera, ta @oprtia org ano@uLoIaKES ap-
Bpcdoeig mapampribnkav e €ktaon, eved N KAUWn mporanov-
oe aonpavieg duvdpelg enagpng. H etepdnnevpn kar ap-
POTEPSIAELPN EKTOHNA TV AMOQLOIAKOV ApOpROE®OV Y-
®WVE TNV drapypia tov cvotnparog kair adfave tnv ev-
S0810KIKN nicon orto {610, annd 6x1 Kal og dAAa enineda.
O1 fveg tov 1vaddn Saxrrviov poprizoviav Kupimwg og KAp-
wn. Yynnég upég tdong naparnpoiviav otlg iveg os npo-
ofia kar nddyia kGuyn'?.

To peydno KOmVIKOOIKOVOUIKG KGOTOG TNG OCTEONS-
pwong ogeineral onv npdkANon Karaypdiov, ta oroia
otn onovOuvAIkn omnan avépxovial og 500.000/étog, pe-
1a&0 twv onoiwv 10 80% sivar opnvosibri. H ooteond-
pwon tng LY peAetiOnke pe tn xprion tov [1Z%Y, Txe-
Sidotnke gva tpiodidoraro poviéno tov avBpamvov O3
onovdBnov npokelpgvoL va pensmBef pe noto 1pdno n
peraBonn tov 1810tV ToL EAOIGEOULS Kal TOL CIIOYYAOSOLS
ootoU ennpedzel TIS AVAIMTUOOSUEVES TACEIG O S1aPOpmV
£16&v oprioeig. To poviéno avtd popriotnke pe aovi-
KN ovpnieon. ZOu@mua Pe 1a anoteNéopard tng HENEING
avtig, n dve TeNIK\ NAdka goprtizeral pe afoviki ov-
prieon Kal ALYIOPS, eV@ N KAt Kupiog pe aovikn ou-
pnicon (sikéva 13). Ze opoloyevii oupnison tov orovétnov
peydiha @oprtia enkvopoy avantbooovial Kdte ané v
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Eikéva 19. A. Moviéno tng OMEE avénago. B. TonoBémon khwBob pe npdobia npoonénaon.

TeNIKNA NAGKA @G AMOTENECHA TOL AVYICHOU TOL PAOINEOLG
nep1BAnparog tov orovévnov. loéB8abun peimon twv pn-
XAVIKOV 1810TAT®OV 1600 ToL PAOIDE0VE 600 Kal TV
onoyyaddovg 0otot avfave TI§ NAPEKTONIOLIS TNG TENIKNAG
nndkag, annd Sev ennpéaze ta pyiota goprtia. Meiwon
kartd 50% twv 181011itev 1oL ornoyy®doug ootol odnyov-
oe oe avnon TV Tdoewv otnv tenkn nAdra kard 74%.
E€dhAeipn tng napovoiag tov @nroiddouvg nep1iBARparog
obnyovoe og peimwon 1wV PEVIoIOV TAoEWV Otnv TENIKN
nAdxa kard 20%. “Orav o1 pnxavikég 1816mreg 1oL pAOIE0US
Kal ToL onoyydéovg ootovl peidvoviav katd 25% xkai
50% npoxreipgvou va ripocopoinBel n napovoia ooteons-
PWONG, N EQAppoyn karandvnong oto npdodio Tpripa Tov
ornovdinov odnyovoe o ad€non twv PEYIOTOV TACEWV
katd 250% oe oxéon pe v opoloyevn @dpuon. O1 na-
PEKIOIIOEIS TNG TENIKNAG NAGKAS e§aptovvio nepioodtepo
and g 1816tNTeg ToL PACIOEOLE OCTOV, EVE Ol AVAITLO-
odpeveg tdoelg and g ovvOnkeg @Optiong, annd pévo
OTO OOTEOMOPWIIKG 00Td, T0 ornofo nmapovoiaze pn a-
VANOVIKEG PETABONEG TV PNXAVIKAOV 1810TAT®V TOL
ornoyya80oug Kal Tov PA0IAE0LS 00TOV.

H gvapén tng Snpiovpyiag katayudiov eivar Suvarév
va ervd and nepiox€g pe avinpéva @opria eNKLGHOU,
ota onoia 1o 0otd sival AiyStepo avBeKTIKS.

Ze pia dAAn epyaocia peAemBnke n enidpaon g o0oteorno-
pwong otoug orovdvnouvg tng OMEE . ['a tnv npocopoim-
0N NG OOTEONISP®ONG TO PETPO ENACTIKATNTAG TOL PAOIOV
Kdl TOL Onoyyddouvg ootol peiddnke katd 25%, 50%,
75% xa199%, TIHEG Mov aviiotoIxo¥v O PEimoN TNG OOTI-
kiig¢ nukvéintag katd 10%, 20%, 40% ka1 80%. Z1o
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poviéno aoknBnke @dprion 700N oe 6An v emipdveia
NG AVATEPNG TENIKAG NNAKAG IPOCOUOIVOVIAS TNV IIAPOL-
ola ekQLAICHEVOL pecoorovEvAIoL SicKov, Gnov ta ouv-
pmeotnkd @optia petaBiBdzovral téoco Sia tov mupriva,
400 Kai 81a 1oL IVAOoLE SAKTLAIOL. Z& PLOIONOYIKS OTGV-
SLNAO OToV MO0 ACKETAlI CNUAVIIKI CLUMNIECTIKNA Svva-
pn n teAIKn nAdka AapBdvel Koiho oxrpa oto KEVIPO g
pe anotéNecpa t petagopd @optinv otnv nepIpgpeld.
2.€ 00TEOMOPMIIKS onovoLAo Gtav To PEIPO eNACTIKAGIN-
1ag TOL OroyyH8oLg ootoy peidveral Kdtm tov 25% kat
0L PNoIOSOLS ooTob Kdtw tov 75%, napatnpeitar av-
&non 1wV tdoswv oty npéobia emedvela 1ov orovovov,
pe anoténeopa t Snuiovpyia opnuvoeibovs Katdypdarog.
Y& Bapid ooteondpmon, Gtav 1o PAOIDSES 00TS §XE1 OXE-
66v e€apaviorel, naparnpeital onpavikni avénon teov 1d-
O£V OTO0 OMovOLAIKG OAUA, e anoténsopa tv Kabizn-
on tov onovévov. ‘Otav ackeitar SGvapn npdobiag Kay-
Yng o1 npoBAsnSueveg TAOLIS KAl MAPAPOPPDOEIS AL-
€dvouv onpaviikd.

"Eva ziitnpa 1o onofo €xe1 penemBef pe ta I'E sivai n
OXETKNA OLVEICPOPA TOL ONOYYAOSOLS NMUPriva Kdl TOL
@No1IOSOLGS ePIBANPATOS TV OrMoveVA®Y OTNV AVIOXn
toug MM 5 e k30 onovSLAIKS oGpa o1 SuVApElg ov-
pnisong nov e§ackovvial poipdzovial o avtd HEC® TOL
peooomnovéiniov Siokov. Enopévmg n kardotaon tou 6i-
OKOUL Kdal 18{m¢ n NAIKIAKNA €KQUAION TOL ennpedzel Ty
KATAVOUN TV QOPTIHV Kal OLPHEIEXE! otnv naboygvela
TV ornovOLAIKAV Kataypdrov. H andneia onoyyaddoug
oortoU katd t 8idpkela g zong tov avipdnov avfdvel
N UNXAVIKNA onpacia rnou €xe1 1o eAoIdOeg 00td. e nel-




PAPATIKEG PENETeG €xel SiamotwBel 11 To PAOIDNSES Me-
piBAnpa evBvveral yia 1o 10-75% tng CLVONIKAG AVTOXNG
T0UL onovSLAIKOL ouaros. H Siagopd twv anoteneopd-
1wV o@einetal katd ndoa mbavatnta otny avopoloyEveld
1V Seiyudrav rnov xpnaoigonomdnkav kai otg Siagpope-
TKEG peBS6oug napaokevnig. Ze pensdteg pe X ta anorts-
Aéopara Siagpépouvv eniong onpavtikd. O1 Faulkner kai
ouv.” vrioAdyioav i o PAoISS evBvvetal yia 1o 12% tng
AVTOXNG OE QULOIONOYIKOUG ornov8BAoLS Kal yia 1o 56%
o€ ooteonopmtikovg onovdviovg. O1 Burr ka1 ouvv."
vnonéyioav tig avrioroixeg upés os 50% ka1 90%. O1 na-
pandve CLYYPAPEIS Xpnolpononcav S1APOPETIKES MPOCEY-
yiOgIG y1a TNV €KTIPNON NG AVIOXNS TmV Onov8UA®VY,
yeyovog oto omnoio mBavd ogeifetal n andkhion TV
anoteheopdrav tovg. O1 Silva ka1 ovv.” vohdyicav St
TO [MOCOOTA TNG OLVOAIKAG CLUMIECTIKAS S¥vapng rmov @é-
petail and 1o eAo1S Sev eival otaBepd kal Kupaiveral and
un&&v omnv teAIknA ndra €wg pia péyiom tpn (cuvnbwg
HKrpdtepn tov 25%) oto peoeykdpoio sninedo. H avroxn
avri e€aprdral dpeoa and tug cLVORKES PApPTIoNG Kal and
10 BaBud avicorponiag tov onoyyd@&ouvg ootod Kal Ayo-
1epo and 1g peraBonég tov ndxovg Tov PAoIoY Kal and
n OXenKn 81agopd tov PErpou enactIKGINTAg Petast tov
@NoIOEOLG Kal TOL Croyy®&oLg 0otov. L& authi Tn Je-
Aétn Siamot@Onke 611 0 PAo16g vBvveral pévo yia To
10% tng avtoxrig tov orovovAoL in vivo Kal 6Tl 0 Oroyy®-
8ng nuprivag sival n kupiapxn Souri tov crovdBAoL, dGov
apopd otn PNXavikhi avioxn. Ze §va poviéno tpiav dia-
otdoemv pefemBnke n enipaon tov puBPOL PSpTIoNg
OInV KAravoun tov Qoptiov ora 81dgopa avaropikd ouv-
otankd g onovSvAIkhg povddag'®. H karavopn towv 1d-
O£V KAl TOV NAPAPopP@osmv diamotdOnke du ennpe-
dzetal onpaviikd and 1o puBud edpriong. Ze LYNASTEPO
pLOUS PSptiong av€dvovtav n péon ev8oSICKIKNA mison
(12,4%), n ponni nvyiopot (20,7%), n ovvonikd €a-
orovpevn orovg ovvbéopovg Svvaun (11,4%), n tdon
orov onioBio emprikn obvdeopo (15,7%) kar n tdon orig
omoBonAdyla eLPICKSHEVES VES TOL IVAOOLSE SAKTLAIOVL
(15,7%). H e€dornon peyanvtepou pubuod edpriong otn
onovSLAIKNA OtNAN PEIGVEL ONPAVIIKA TO VP0G ACPANE(-
ag KAl avioxnig v nadnuk®v orabepornontk@y pnxa-
viopev. ‘Ortav vriepviknBel Kal n avtiotaon towv evepyn-
TKOV PNXaviopav, téte avfdvel onpaviikd o Kivbuvog
npSKANONg onpavikav BhaBodv o ZX.

H avanuukni pengm g cupnepipopdg tov HECOOTIOVEU-
Atov Siokov pe n xprion tov [1Z €xer e€enixBel onpav-
Kd katd ta tedevtaia 18iwg xpdvia®. O nnkroeidig nv-
privag Bewpeital wg pia cuANOYT ACVUITIECTOL LYPOU MOV
avanapiordral ®g noposNaotiké LAIKS. To KOplo npd-
BAnpa efval n avdidvon kar o KaBop1ouds TV 1810tV
TOUL IVAE0VLS SAKTLAIOL GE PLOIONOYIKES KATACTACEIS KAl
Stav avrdg €xel ekpuniorel. O waddng Saktdniog sival pia

OoVUNAOKN KATAoKeLn nov Bewpeital u anoteeital and
nop@8eg LAIKS Kal CLYKEVIPIKG, oudkevipa endopara
ané iveg, o1 onoisg epuBubizoviar os pritpa anotenovpe-
vn ané Bspénia ovoia. H petaBonn tov 1810thtmv tov ov-
OTATIK@AV Kal TNS YEMUEIPIag Tov waddovg Sakrtuniov pe-
1aBdnnouvv tn cupnepiPopd 1oL HECOOIOVEVAIOL SIGKOL
otg Sidpopeg ovvlnkeg edpriong. H npocopoinon ota
poviéna 12 Siapdpmv nabonoyik@dv Karaotdoswv, Srwg
efval n pri€n touv Saktuniov oe Sidpopeg B€oelg, peta-
Bdnner onpavikd n pnxavikn cvpnepipopd tov. H pe-
Takrivnon vypov petady Tov orIoVOLAIKOV CAUATOS KAl TOVL
peocoornovdiniov 8iokov 81a tng TeAIKAG NAAKAG KAl TOV
nopriva cnoyy®8oug ootol naizel onpaviks péno omn
UNXavikn cupnepipopd g ornovSLAIKNAG povddag kai
nepinapBdveral otn Snpiovpyia HOVIEAWV MENEPACUEVGV
ortoixeiov (e1kéva 14). Mixpd pépog vypos Siageivyel
[POG TNV NEPIPEPEIA TOL W@dSoLg Saktuiaiov. H pori av-
i vypoV amnotensl §va onpaviiké pnxaviops anoppod-
pnong @optiov and t ZX. In vivo ovpBaiver kai pori v-
ypoU petaly Tov nupnva ornoyyddouvg 0otov Kal ToV Te-
P1omovOLAIK@OV PAeBIKOV KSANwv. H nison sviég tov nn-
kroe1boug nupriva e§aprdrar katd K6pio AGyo and 1o pé-
yveBog tng ovumieotkrig SVvapng kai 6x1 and 1o pubud
@6puong. H apxikri aviiotaon tng onovSuAIKig povddag
O€ ONUAVTIKA CUUMIECTIKNA @Sption ogeietal oug 1818tn-
1eG TOL PecoornovdBAIoL 8iokov Kail 18imwg tng LYPS @d-
ong avtoV, enopgvms n ek@UAIoN avtol odnyel oe an-
Noiwon tng avioxnig og @dpuon. H epappoyri vynAdv
peyebadv @opricewv odnyel omn Snpiovpyia nediov 1d-
ong otnv TeAIKA NAdka Kal otnv omniofia emigpdveia tov
PNOIOEOLG TOIXDOUATOS TOL OMOVETBAOL, EMOUEV®G OTIG
MeEPIOXEG AUTEG APXizel N PNXAVIKA AIOTLXIdA KAl OTn OvL-
véxela npokaneital kdraypa oro onévéuvno. H cupperoxn
TV AMOPULOIAKGOV APBPpDoE®V Kal Twv oniobiwv cuvde-
OHIKQV OTOIXEI®V oTn Petapopd poprtiov eival eniong on-
HaVTIKA, PEIOVOVIAG TNV KAtandévnon tov npdobiwv orol-
xelwv, Xopi§ va peraBdnnouvv v Karavoun tmv tdoemv
oro onovbuniké oopa. H avdmuén waddouvg 10tob petd
v gp@ltevon in vivo efvar mBavév 611 PeIdVEl TV Ki-
VNTIKSINTA TNG OOVOLAIKAG povddag. Alamotdbnke e-
niong n napovoia av€npévav EOPTI®Y OTIS AMOQPULOIAKES
apBpadoeig Katd tv €Ktaon, eVOEIKTIKG TNG ONPACIAg TV
apBpAdoEMV ALTOV yIA TNV MAPEUNSGSIoN TNG LITEPUEIPNG
KIVNTIKSTNTAG TV OMovOLAIKGY povddwv. H @dpuion tov
Arno@LOIAK®V apBpadcenwv eaprdral nepioodtepo and
v npooBionictia B€on 1wV TeEXVNTAOV HECOOTIOVEVAIMY
Siorwv napd and mv nocdntd tov WASOLE SAKTLAIOVL
nov €xe1 agaipebei™. Le aovikn cvunieon 800N Sickoi
tonoBetnpévol npdobia napovoiazav 2,5 @opgs peya-
AUtepn @dpruion, eved oe omnioBia tonoBgon 8¢ Siar-
OTtOONKE PAPTIoN TWV AMOPLOIARDV ApOp@OOEDV OE OL-
pnieon. H anokardotaon tov npéobiov emprikn cuveE-
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OHOU LEIDVEL TIS POPTIOEIS OTIG AMOPULOIAKES apBpdoelg
Kal Otovg avxéveg KaB@d¢ Kal th orpo@ri o €Ktacn Ot
oxeb6v @uolonoyikd enineda. Av kar n cnovovnodeoia
efval yevikd emruxnpgvn enépuBaon opiop€vol Epeuvntég
motevouvv 611 gival Svvardv va enraxvvel TS EKQUAICTI-
KEG aNNOIDOEIG OTIG MAPAKEIHEVES OrOVOLAIKEG HOVASEG.
[Na mv avopetdmon avtod tov npoBAnuarog emvordn-
kav S1dpopol oMol TEXVNIOV PECOOTIOVOUAImY SIOKMV.
H xprion texvni@dv peconovOvAimv Si0Kmv €xel mporta-
B¢l oe aobeveig pe @uolonoyikd onicbia oroixeia. To
nASOVEKTINHA ToL Texvntov Siokov efval n anokardotacn
TOVL HECOOMOVEVAIOL S1ACTAPATOS KAl TNG PUOIONOYIKAG
gpBiopnxavikinig tng onovBLAIKNAG povddag xwpis T Xpni-
on pooxevparog. IToAnof ténor texvnidv Siokwv Exovv
npotaBei, aAnd ta kAwvikd anotenéopara eival nepiopi-
opéva. Ta vAIkd autd pedetriBnrav ex vivo gpBiounxa-
VIKA Kal n OLUINEPIPOPd TOVG HETd TNV EPPUIELON TOLG
penetiBnke pe [MX#*%%%% T e pia pedém evdg epguret-
parog and KePApiks nov eixe m Siapdpemon opaipag
kar xoneAniov (ball and cup design) SiamoraBnke St 10
gpgUtevpa petéBanne onpaviikd Ty KIVNTtKA tg ornovou-
NKNAg povddag, n onoia Si1@epe onpavikd ané m @Qu-
olonoyIkA Kivntiki. H anovoia tov npdobiov emunikn
ouvvdéopov o8nyolvoes oe avnon g KIVNTIKSTNTAS KAl
TV QOPTIOV MOV PEPOLV Ol AMOPULOIAKES apBpdoelg atnv
gktaon”. Ze évav texvntd pecoonovSiiio Sioko anotenov-
pevo and 8Vo nAdreg pe nop®dn eniorpmwon and trdvio
KAl pia kepapikn dpBpwon ténov opaipag — kuneAdiov
n penémn pe 12 €6e18e 611 o texvntdg iokog Sicvkonvvel
NV KAPYPn Kai Tnv €Ktaon o€ oVYKPIoN HE TOV avEnagpo
Sioko (e1kéva 15)™°.

H peném g @uolonoyIKAg nxXavikig Kai twv nabonoyi-
K@V KATAoTdoE®V TNG AVXEVIKAG poipag tng XX votépn-
OE XPOVIKA TG HENEING TNG OCPUIKNAG Kal TG BmpaKOOOPUIKAG
poipag tng 2 Kai napovoidzel 181aitepa rnpoBanpara, a-
VGI’IIL’)OOEICU (5}1(0@ OUVSX(;)g59,61,62,92,93,94,134,137,138,144,151,152. ZS
gva tpiobidotaro poviéno twv A5 kai A6 criovSvAmwv Sia-
mot®Onke 6u oe afovikri ovunieon 1o 88% 1oL £ap-
pozéuevou @optiov digpxdrav d1a 1oL HECOOTIOVETBAIOU
Siokov (e1kéva 16). X1o poviéno auvtd nepinngOnkav on-
HaviKEG mabBoNoyoavatopikES NEMTOUEPEIES, SnwS efval
n pOYUN T0L pecoonovovAIov Siokouv petall twv ayki-
orpoeld®dv apbpdoewv Kal Tov nnkrosidovg nupriva. O
MNKIo€181G rMuprivag tonobeteital nePirnov oro YEOUEIPI-
KO KEVIpOo 1oL Siokov Kai nep1Bdnnetar and tov vaddn da-
KIOAIO, 0 0nofog - énwg ka1 otny OMEE - anotedeital and
endopara wev og opdkevipn Sidraln, ota onoia o1 fveg
oL KoANaydvou €xouvv katebBuvon 65° (£ 2) os ox€on
pe Tov Kartakopu@o dfova kdBe onuBdadag. H karebBuv-
on 1V VAV anndzel oe kGO ouBdda Siadoxikd. O1 oVv-
Seopol perady v onovdinmv napovoiazav m peyans-
1epn tdon toug (29,5%) otnv KApyn, eved o1 BuAakrikof
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obvbeopor o afovikn orponi (15,5%). H péyiotn ev-
60810KIKNA nicon og kduywn ritav 0.24MPa. H npéobia kar
n onicBia npoBonn tov iokov avfdvovtav pe v avén-
on tng afovikig ovunieong (p€xpr ta 800 N)*. H eni-
Spaon g agaipeong TmV AMoPLOIAKAV ApBpdoEmV oty
avxeviki poipa tng L. éxel enfong pedetnOef pe [TX°. H
agaipeon auvti npayparonoleftal o oniobia npoonéna-
on yid TNV AMOCUVUITIECN TWV ALXEVIK@OV PIZOV OF MEPI-
MTAOEIS MIEOTIG TOLG Kal yia tTny avdra&n vne§apOpriparog
WV Ano@uLOoIakAV apBpdoswv rnov dev avardoostal pe
énén. H agaipeon avti, obpgwva pe nponynBbeioeg nel-
PAPATIKES PeN€Teg, odnyel og anootabepornoinon tng AM
2Z. Ze wa pengtn [Z SnpiovpyriBnke éva povigno tpidv
S1a0tdoemv OO OIoI0 Ta YEMUETIPIKA XAPAKINPIOTIKA TOU
turiparog A4-A6 enripBnoav and top€g aoviknig Topoypa-
@iag (s1xéva 17) kai o1 1818tnteg 1V S1apSp®V OOTIKOV
Kal CLVEECUIKGV OToIXeimv eArigpBnoav and t BiBAioypagia
(mivakag 3). Xpnoiponombnkav 10.996 croixeia. Aie-
pevvnBnke n enipaon tng NPoodeLTIKNG agaipsong GNo
Kal HeyanUteEpoL TUAPATOS TV AMOPLOIAKOV apbpdoe-
®V OIN PoMnn OTP&PYng TNG ALXEVIKNAG OMoVSLAIKNAG Hovd-
6ag. MeperiBnke n enibpaon g povAonAsLPNG Kal g
etepdnnevpng agaipeong 25%, 50% ka1 75% tov anogu-
O1aK®V apBpaoewv o S0 ornovOLAIKEG povddeg. H a-
otdBeia av€avdtav pe v avnon tng ekropng. H peya-
AGtepn aotdBeia napamnpnbnke drtav agaipovvrav 50-
75% 1tov apBpadoswv apgotepdnievpa. H tdon orov 1-
vad8n Sartvnio avfavdtav avrioroixa. H péyiomn aténon
otn orpo@ri (11%) kar omnv tdon orov w@ddn SakIvAIo
(30%) mapovoiazdrav os nidyia kdpwn. H enibpaon tng
povénAgLPNG EKTOPNG 1itav onpaviikd pikpotepn. H oxe-
ukA adénon ng aotdfeiag tng AMELX ritav nepinov 8i-
nndola og apPOoTEPSIAELPN EKTOUN A TNV EIEPOTINEL-
pn. Avtiotoixa ovpnepdopara npogkuyav Kal og neipa-
HatKEG HENETEG, av KAl N eMidpacn Tng EKTOUNG NTav pe-
yanvtepn.

TaIlX €xouv epappootei otn pen€n Ing npdéodiag av-
XEVIKNG ornovdunodeaiag, 1600 pe NAAKeS GCO Kl UE TPI-
@No1dEN ooTIKd pooxevpard. Kard tnv tepsutaia texvikin
(Smith - Robinson), petd tv agaipeon tov pecoonovov-
A1ov Siokov tonoBeteital peralt tov EAIKOV TAAKOV Eva
Aaydvio péoxevpa. MenemBnke n enidpaon tng otabe-
pdtntag tng ornovdvhodeoiag dtav 1o péoxevpa eixe
tonoBenBei evopnvmwpévo kai dtav eixe tornobenBei xa-
Napd kai enfong penemBbnke n enidpaon g vnapéng
OOTEONOPH®ONG OTOLS ALXEVIKOUG orovdivnovg. H kivn-
on otn ornovSLAIKA povdda peidveral pévo Stav Emrvy-
XAVeral n eEVOQPRV®OON TOL POOXEVPATOS, TOCO OF QU-
O10NOYIKOUG G00 Kal OE OOTECHOPMTIKOUS OrovovAoLG,
ovpnépacua 1o oroio 10XVel KAl yid ToLS UETAANKOUG
KAwBoUG nov xpnaoiponololvial yid Tov 1610 okond. Ze
evoenvempéva, opwg, pooxebpdara n Héyiotn avarruo-



o6uevn tdon sival peyanvtepn Ay tng PeEyanvtepng pei-
®ong g Kivntkdmntag nov Snpovpyei. H €ndenpn ki-
vnong PETady v YEITOVIK@OV ornov8inwv o8nyeil og av-
&non twv tdoswv rnov avantbooovial oto HGoXELHA, Av-
Edvovtag tv mbavdinta pnxavikig anotvxiag tov, odn-
yavrag og kdraypa 1 @Onon tov pooxXepaATog Pe anoté-
Aeopa n Snpiovpyia YeuddpBpmwong. H peivwon tng pdp-
T1I0Ng TOL pooxevparog eivar Svvardv va emrevxOsi pe
ano@uyn g vrepdidraong fi pe epapuoyn eSWIEPIKOV
vapBnkwv. Z& 00TE0Nop®IIKOUS Ornovéinovg n Kapyn
g AMZY efvar Suvaré va o8nynoel o LIoX@PNon g
TENIKNG NAAKAG KAl EVO@PRVMON TOL HOOXEVHATOS VIO
tov onovdinov. H ooteondpmwon anokrovoe pnxavikn
onpaocia pévo dtav 1o péoxevpa Nrav oreped eVvopnvm-
HEVO. 2& OOTEOMNOPMIIKG OOTS TO OOTIKG HOOXELHA LPI-
OTatal HEYANUTEPES PETATONIOEIS O OXEON HE TOLS QU-
010A0Y1KOUG 0rovOBAoLg Pe anotéAeoua tv avénon tov
1doe®V NMov napovoidzovial oto péoxevpa’.

H avxevikni poipa tng ZX Siagpépel onpaviikd, 1éoo a-
Varopkd 600 Kal ASIToLpyYIKd, and Tig LIIGNOINES POIpeEg
ng 2X. Ta apxikd poviéna tng AMZZ ritav adpd xkai
otepovviav neipapatkig smBsBaimong, enopévmwg o1
npoBAgyeig toug ritav avaxkpiBeig. Ta tenevtaia xpdvia
€xovv SnpiovpynBei Aenropepri poviéna tng AMXE, o1 1-
816tnteg TV onoimv €xouvv npoénbel and nePaApaTIKES
penéreg™. O1 pnxavikég 1816tnTeg TwV HANAKOV Popiov
NG ALXEVIKAG poipag tng ZX §Xouv CNUAvIIKA €nidpaon
otg eontepikd kal e§wrepikd avarmmuoodpeveg tdoeig”.
O11816tnteg evég poviénov AMEE kai e161KGTEPA TOL TUN-
parog A4-A6 perd ané npdobia ornovSvAodeoia pe nAd-
Ka Kal péoxevpa €xel penendei pe I1Z (sikéva 18)'°. To
péoxevpa 6éxeral dueca perd mv enéuBaon onpaviikd
ovumeotikd @optia og afoviki CLUMIECN Kal OE GLV-
Svaopd rduyng-éktaong. H nAdka &éxetar 1o peyant-
TEPO PEPOS TV POPTinY 08 cLVSLACHUS KAPUYNG-CLITIE-
ong. Ta napandve svpripara sival oe cupPwvia pe mel-
PAPATIKEG EUBIOPNXAVIKEG HENETEG. Ze €va HOVIEND TV
A4-A5-A6 onovdinmv penerribnke n enidpaon ng ex-
@UvAIoNg 10V pecoorovdvlov &iokov orn Snpiovpyia
ooteo@Utwv'®. H ima ek@uion tov 8iokov, n onoia ov-
viotatar og agpuddrwon tov nnkrosibovg nupniva, ava-
napaotionke pe pikpn perabonn tov pNxXavik@dv 1810t1i-
1wV oL nupriva. H péipia ekpinion avanapaotribnke pe
petaBonni Ing MePIEKTIKAINTAG KAl TOV UNXAVIKOV 181011~
IOV TOV VAV, eved n ooBapn ek@onion nepinduBave kai
peiowon tov Boug tov &iokov. To poviéno poprtictnke o
ovprieon kai S1amoraOnke 611 n mPooSeLTIKNA eKPVAICN
1oL pecoorovdiniov Siactiparog odnyovoe oe avénon
NG AKAPYPIag ToL HOVIENOUL, eV o1 TACEIS Kal n rpoBonn
Touv 8iokov oro ndoxov Sidotnua peidvoviav. H avénon
NG MUKVAGINTAG EVEPYEIAKNAG TAONG OTO PAOIG UE TO XPOVO
eivalr Suvardv va svepyomnolei n Siadikacia avaxrara-

OKeLNG nov odnyel otn Snpiovpyia ooteo@vtov. H eni-
Spaon tng pebSdov xe1povpyiknig Bepaneiag tng avxevi-
KNG pizindag peetriOnke pe €va tp1odidotaro Povigno
v A5-A6 onovstiwv®. H onioBia Siedpuvon tov 1pii-
parog (npoonénaon kAeidapsipunag) Ssv embpovos on-
pavtkd om ortaBepdinta ing AMEE. H npdobia 81e0-
PLVON TOL TPRUATOS CLVELAZAHEVN UIE SICKEKTOUN MPOKANOU-
og avgnon g KIVNUKSINTAS tng ornovOLAIKNG povddag
pia émg 600 @opsgg, evd n npéobia Si1oKeKTOun Kai
onovéunobeoia npokanovoe peimon g Kivnong kard
50% wg 100%.

H onovéuviobdeaoia sivar wg enéuBaon enmuxnig
ndpxouvv nAnpn gpBlopnxavikd Sedopéva yia éna ta v-
AKA ov KVKAOQPOPOUV OTo eundplio yia tnv enitevén
onov8vAodeoiag®®**+# 728131 'H xpAon cvotnudiov
ornovdvnodeoiag otoxevel omn otabgponoinon tng XX,
énov eivar avaykaio. H xprion, Suwg, bAIKGY petaBdn-
Nel ta epBrounxavikd kail BioNoyIKA XapaAKINPIOTIKA NG
Y. Opiopéveg petaBongg eivar emBupntég (n.x. n adén-
on tng otaBepdintag), eved AAAeg sfval avemBuvunteg (m.x.
n Snpiovpyia avénpévng Kivnukdniag i n npdkAnon
ooteoneviag). H Baoikri €pevva xel wg otdxo t peioon
10V tensvtaiov. Ta TTX xpnoiponolotvial sLpEng yia Tov
EAeyx0 TV 1I810TATOV TV LAIKOV ornovduAodeoiac”, evad
onpaviikn sival n cvpBonn twv I[1X omn peAdm v 1-
Siotritwv tov cvotnudremv oriovéunodeoiag. Ze §va HoviéNo
1p1dV Siactdoewv avanapaotrbnkav tpeig ornévoLAol pe
tovg napepBandépevoug pecoonovSvAlovg Siokouvg'”.
Oewpribnke St 0 peoaiog onévévAog eixe vrootel Kd-
Taypa Kai ou eixe tonoBemnBef ovornpa crnovéunodeoiag
pe 4 8iavxevikoVg Koxiieg ka1 Vo eyrdpoieg pdBSoug
pe 1 xwpig ooukd pdoxevpa omv npdobia emedveia.
210 HOVIENO AOKNONKE CLUIMIECTIKA KAl CIPpO@IKN S¥va-
pun peraBdnnoviag ta xapakinpiotikd tng Bapuvintag tov
kardyparog kai tg 1818tnteg tng ovokevng. Q¢ napdpe-
1p0og afloNdynong ToL ANOTENECHATOS XPNOIPONnomMOnKe
n PETardnion 1ov cvotnparog. AlamordOnke Gt o1 pyi-
oteg SLVALIEIS Kal POrEG aoKoUVIdl OTo CUOINHA CrIovOLAODE-
olag Kupiwg oe ovunieon napd oe orpo@n. H npdécbia -
@appoyn Hooxebuarog avidvel tTnv avioxn pévo otn ou-
pnieon. ‘Otav n onovdéunoSeoia ritav otaBepni dev €nai-
ze péNo n popen tov Kardyparog. H nasiovdinta towv v-
Ak orovbunodeoiag €xel penemBef pe I'E, peralt tov
ornoiwv efvai o1 pdBSo1 Harrington kai o1 nAdkeg Steffee™.
H eniSpaon tng akapyiag tov cLOKELEGY CrIEOVELAOSE-
olag €xe1 pIkpn pévo enidpaon otig tdoelg nov avarntdo-
ooVIal OTOLG VETOVIKOUS pecoonovdvAiovg Siokoug'”.

H gpBiopnxaviki HeNEn 1wV S1AUXEVIKGOV KOXAIDV €-
X€l Yivel 1600 HE MEIPAPATIKEG PENETEG GO0 KAl UE PENE-
1eg 12, npokepévou va ekupunBei n otaBeponomukn Spd-
on 1wv ovotpdrov onovduvdodeoiag™. Ta neipapankd
SeBopéva gxouvv Seiel 611 pévo n orabepdnta omv afovi-
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KN otpo@n avdveral pe m xprion oLVOETIKAOV pdBSav.
H pengn pe TE €6e18e 6u 1o obotnpa cnovbunodeaoiag
pe ovvSetkEg pdBSEoug vriepgxel otny NAdyia KApuyn Kai
otnv afoviKn oTpo@ri, € 0X€on Pe T un xprion pdBéav.
Me pia pdB8&o n péyiotn ctabeponoinon smrvyxdveral 6-
tav avtni tonoBeteftar oto eyyig 1/3 twv pdBSwv. ‘Otav
xpnotpornolovvial 8Vo pdBsoi, téte n Béntion Bgon sivai
yia thv npadtn ovvdenkn pdBSo oro péoo kai tn Ssvtepn
oto eyyuvg 1/87.

H pnxavikni tng ekguiiopgéung X SiopBdveral pe tn
xprion KA®B@V nouv tonoBerovvial oto pecoocnovévnio
Sidotnpa, oVpe®va Pe v apxn 8i1drtaocng-cLUIIEoNS TOL
Bagby’**'*!* Me v tonoBgmon tov kAwBos 10 S1d-
ortnpa Siateiveral Kal o wadng Saktdniog emunkoveral,
gvioxvovtag 1o otabeponointkd tov péno. H tonoBgm-
on KLAIVEPIKAV KNwB@OV and v omnicbia enipdvela tov
onovéinwv (enéuBaon PLIF) anaref ouxvd tnv agaipe-
on THAPATOG TV ANOPLOIAKAV apBp@doenv, odnydviag
otn Snpiovpyia véag nnyrig aotdBeiag. To npdBanpa av-
16 peNemBnKe pe TNV Kataokevn evdg poviénov I tng
onovSuAIkAg povddag 04-05%. Ee autdé npocopo1ddn-
Ke n tonobgmon 2 KAwB®V HIKpov, pecaiov ka1 peydnouv
pey€bovg. Metd tnv agaipeon TV ano@LoIaKOV ap-
Bpdoswv n AeoLpyYIKA ornovoLAIKA povdda napovoia-
ze WKPASTEPN arapypia onv €kraon, tv nadyia Kapyn
kai n orpo@ni. H akapyia os éktaon peiddOnke kard
48,2%, os nhdyia kdpyn gartd 24,7% ka1 o otpoen Ka-
1d 39,1%. Me v tonoBgmon piIkp@dV KA®BOV n akap-
ypia oe npdobia kdpyn pe1dOnke kard 40,5%. Me toug
peoaiov peyéboug KAwBoUg n akapyia os npdobia kdp-
Yn Kal otpo@ni nap€Peve onpaviikd pIKpSTEPN TG @L-
olonoyirig. To 610 pavdpevo naparnpovviav Kai pe ty
tornoBgnon kKNwB@dV peydnov peyéboug. H apaipeon pe-
ydnou tpnparog tov wadoug daktuniov odnyel enopé-
VOGS Ot neparépm anootabepornoinon g 2, apot -
nwg €xovv Seiel nelpapankeg penéteg o1 omniobieg fveg
avBiotavral otnv afovikn oIpo@n nepicoStePo aAns Tg
ano@uolakég apBpadoeig. H npdobia oriovbunobeoia oy
OMZX pe tn xprion KA@BaV €xel penetnBei enfong pe [1E
(e1xéva 19)'. H nukvdinta tov onoyyaddoug ootod nov
Bpioketar vné 1ovg KAWBOUG €xel peyanttepn onpaocia
otnv emtuxia g onovévnodeoiag and 1o oxeb1aopd Kai
G pnxavikég 1816tnteg tov KAwBoUV. H npdobia oogpuikn
ornovéunodeoia pe v 1onoBEmnon ootIKAOV HOOXELUA-
1oV €xel eniong peneBei’’. Tuykekpipéva, SiepevvriOn-
Ke n onpaocia ing B€ong tonobgmaong tov HooXebuatog
(npéobia, péon i onicBia). e avni tn penén S1amorw-
Onke 1 n npéobia tonob£maon tov pooxebuarog odnyel
og peimon 1wv Suvdpemv eNKLOPOL otov oniob1o empni-
Kn oUvdeopo kard tnv kduyn tov koppov. H onicbia
tornoB£mon tov pooxevparog odnyel o peinvon v pg-
VIOtV TACE®OV OTI§ ano@uolakeg apBpaoeig. H avEnon
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g tdong oto VEIToVIKG pecoonovéinio Sioko Sev ritav
onpavtkni. H otaBepdmta tov gpgpuisvpdiov nov tonobstov-
vtai oto pecoornovoviio Sidotnpa s€aprdral and tv ootl-
KN MUKVATNTIA TV OrovEVUA®VY, TO OLVIEAEOTH TPIBNAG pe-
1a&0 TV LAIKGOV Kal ToL 0otoV Kal and 11§ OLVONKES Sp-
uong. H peiwon tng ootkrig mukvaSIntag pe tv nAIkia pei-
@vel v mbavdinta avdmuéng ootol eviég TwV EPQL-
tevpdrov®. H onpacia tov pnxavikdv 1810tAT®v Tng Te-
NMKRG NAJKAG yi1a TNV ano@uyn tng LIIOXOPNONG TOL
HOOXEBUATOS EVIGS TOL OrovaUAoL ot npdobia orovSuAoSe-
ofa €xe1 penetnBef Bewpnukd pe [1X”. H Siatipnon tng
TeNIKAG NAdRAg Katd th Xe1poupyikA enéuBaon €xel pe-
ydhAn onpaocia yia v ano@uyn tng eninAoKnig avg. O1
1616tNTES TV KNWBAV Mo tonobsrotvial oto Hecoonovoy-
Ao 8idotnpa yia t otaBeponoinon 1wV CrovOLAIKOY
povddav €xovv penetnBei extetapéva pe ta [1E. H avd-
Avon 1oV Tdosmv npoBAEne! TIG NEPIOXEG OTIG OMOieg L-
ndpxel CLYKEVIp®ON 1doemwv, o1 onoieg efvar Svvard va
rpokangéocovv BAGBn oro onoyyaddeg ootd Kat va nape-
prnodicovv tn Si1adikacia ng evowpdiwong. H napovoia
OXETKNG HIKpoKivnong o8nyel oe ootikn anoppd@non
Kai og Snpiovpyia w@dSoug 10to0 otIg em@AVEIES ENAPNG
10V KNwBoU. H onovdunobeoia nabonoyikd npooBeBin-
HEVGOV TUNPAI®V TG 2 MpayHdAronoleital yia v rnpoé-
Anyn 11 yia tn 816pBwon napapdpemwong, yid tn otd-
Beponoinon tng £ perd and tpadua n dadeg nabonoyi-
KEG Raraotdoelg Kai yia tv €dAs1pn nabonoyiknig Kai e-
nodduvng KIvnukSTNTag g 2.

EITIAOIOX

H sicaywyn tng xpriong tng pebddov 1wv nenepacpé-
vav otoixeimv otnv opBonaiSikn epBiopnxavikn enérpe-
e  SopIKA avdAvon TwV 00TV Kal TV OVVOETOV Ka-
TAOKELAOV 00ToV Kal gp@uievpdrov. O ootitng 10tég Kal
1a ootd oLVoNIKA efval 1epapxikd Sounpgva o enineda
opydvemong. ZNPAvIKG pANo OtV KATACKELN KAl AEITOLP-
via tov oot@dv naizel kar n Svvardinta avénong, Kara-
OKELNG KAl AVAKATAOKELIG TOL 00ToU Mov vrdpxel Kad’
6nn  S1dpkela tng zong tov atéuwv. Ta tenevtaia Xpo-
via €xe1 karaotef Suvarri n eVomudroon 1oV SUVAPIKGOY
@AIVOPEV@V MOV SIEMOLY TOV OOTITN 1016 EVIGE TV HOVTE-
AV TV NENEPACUEV®Y OtoIXeinv, avfdvovtag €rol tny
axpiBela kal tv npoBAemtiknA 1kavdtntd toug*™™. H e-
@appoyn e§opoINoE®V XeIPOLPYIKAV enepBdoewv Ba
artoteN€cel oto dpeco pénnov v endpevn enavdoraon
orn Xe1poLPYIKNA. Me tn xprion TeEXVIKOV, HETall Tmv oroiov
Kal 1a nenepacpéva oroixeia, Ba avanapiordral 1o pn-
XavikS kai Bionoyiké nAaiolo evidg tov onoiov Ba rpay-
paronoisitar pia xeipovpyikn napépuBaon. "Hén €xouvv
SnpovpynBsi pe nenepacpéva OroIKEia o1 MPAIES MPOCOUOI-
0€1g ONIK@OV apOpornNacTIK@OV HE TG onoieg npoBAénetal



TO dUECO PETEYXEIPNTIKS NEPIBANAOV TO 0noio MPOKUVIITE]
ané nv aviikardoraon tov apbpdoewv. AQov n andie-
pn otaBepdnta evég LAIKOL e€aprdrar and v dueon pn-
xavikn ortaBepdinta nov enmrvyxdveral kard mn Sidpkela
ng enépBaong, pe tov 1pdno avrd vrnoBonbdral o nposy-
Xe1pNUKGG 0xeS1aopds Kal npoBAEnetal n pakpoxpovia
arnoteneopatkota g apbponnaoctkig. Ta endusva
xpdévia napSpoIES NPOCOHOINOEIS NpoBAgnetal 6t Ba &-
(APHOOTOVV KAl OTN XEIPOLPYIKN TNG OMOVOLAIKAG OtN-
Ang™.

O otéxog tng pendovikrg €psvvag pe ta X sival n
Snpiovpyia poviénmv X ta onoia Oa sival e181kd yia Kd-
Be aoBevn ka1 Ba nap€xovv tn Suvardinta afiémorng
npSéBAswng unxavikev 181otitwv, vnd Sidgopeg cuvOn-
KEG PApTIoNG, MPOKEIPEVOL va Kataotel Svvarri n npo-
BAsywn TovL KIvEV¥voL Katdyparog vd kKaBopiougveg Guv-

Orikeg y1a kdOe acbevi ka1 KOs oot *.
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