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MpoAoyog

H gpyaocia avtn Eekivnoe amd moAAES dlapopeTikés katevdhvoels: And
TPOPANUATICUOVS GYETIKA LLE TO TO10G £ival 0 0GTHTEPOG TPOTOG 0&lOAOYNONG TNG
LOpPOAOYiOG TOV TPOGHOTOL, £va BN TOL GYETI(ETAL LE TNV EYKVPOTNTA TOV
KEQUAOUETPIKAOV LETPNOEWDV, KOl YEVIK(L, TOV KEPUAOUETPIKMOV HLeBId®V OV
YPNOLOTOOVUE. ATO TPOPANUATICUOVS GYETIKA LLE TN PUGIKN OTAGCT] TG KEPOAANG,
éva B€po Tov eaiveTat va el LOVO EVOEPILOVG VTTOGTNPIKTES Kol adLAPOpovs BeaTéc.
Ao TPOPANUATIGHOVG GYETIKA LLE TNV 0UGONTIKN TOL TPOCOTOV, KOl OO TOLOVG
napdyovteg avt e€aptdatat. Ta Bépata avtd, Kot GAAN PKPOTEPQ, avapelyONKay Kot
TEMKA ameTélecay po evomompévn Béon, Tdve oty onoio otnpixdnke avty N
epyaoio. EATiCm va mpoceépet pia véa otk yovia, 1 akOun, pio ukoipio yio
EVOLLPEPOLG A EMGTNLOVIKT] GVLHTNON.

H oAoxApwon tng epyaciog avtg £ytve pe ™ Pondeta ToAAOV atdpmyV.
Idwaitepa Ba HBera va evyaplotcm Tovg kabnyntég pov K. Imdvvn Adapidon ko Hilo
Koatoappd yio tig mavta ‘tovetikés’ Kot Oeppég emotnuovikég cu{nTnoels.
HEexoplotég evyapiotieg otnv kod. Mepomn N. ZrupomodAoy Yo T GNUAVTIKY
Bonfela kot GLUTOPAGTACT) THG OTN CLYYPAPT TNG EPYAUCING AVTNG, LLE YPNOULEG 10EEG
Kot TévTo 6OoTEG S10pOTIKESG TapPEUPACELS.

H BonBeia tov kprtdv mov Elafav HEPOS GTIG EPELVNTIKEG EPYACIES TAV
AVLTOAGYIGTN KOl TOVG EVYOPLOTE BEPUA.

Téhog, Ba NBela va. eVYOPIGTNO® EKEIVOLG TOL GLVEPAAAY LLE TNV TOPOVGia TOVG,
TN GLUTOPACTAGT TOVG KOL TNV AVOYN TOVG, OTTMG KAVOLV GAAMGCTE TAVTO, £0( Kot
TOAAG, OAAG TOTE OPKETA, YPOVIQL.

Anpiepng I Xoralovitng
Knoeioé, Mduog 2001
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Eicaywyn

H a1tk tov mposmdmov amacyorel onpoviikd pépog g Opbodovtikng
emMoTAUNG. O 6100 TOL KAAOV csONTIKOL OMOTEAEGOTOC OTOKTA OAO Ko
neplocoTEPN Papitnta Kot VIEEPYETOL TAEOV 0€ KABE GTAO10 TNG 0OPBOSOVTIKNIG
Bepamneiog, e onuavtikotepa, Pefaimg, T didyvoon kot 1o oyédio Bepaneiog.
[Maporo mov N arsOnTiky dev etvan véog 6tdY0g TG OpBodovTikng, Kot Tapdrlo TOL
VILAPYOVY TOAAES ONUOCIEVUEVES EpYaGies e avTd To BENa, aiveTat OTL VITaPYEL
aKOUT avAyKN avamTuENG TG BempnTikng Kot mepapatikig faong. Ot Béceig mov
avantoccovtal ot PipAoypaeia eival, g enl T0 TAEIGTOV, TPOCOMTIKES ATOYELS
YOPIG ETOPKN TEKUNPIOOT), | ATOCTAGUOTIKEG YVAGCELS YWPiG cLVOEST 6TO BePNTIKO
eminedo. 'Etol, og onpoavtikd BEpato Exovpe akoun Heydio Keva yvmoemv, VA deV
EYOVLLE OPYOAVAGEL TIC VITAPYOVGES YVADOELS GE KATO10 OAOKANPOUEVO TAMIG10, TTOV Bt
EMTPEYEL TI] GUGTNULATIKT EPAPLLOYT TOVG.

®¢pata mov dev EYovv epguvnbel ETOPKMOG TEPIAAUPAVOVY TOVG TOPAYOVTEG TOV
umopet va kaBopilovv v aeOnTiKn ToL TPOSHOTOV (KATUTOUTN, VOT SEPLOTOC, YPDLLOL
OEPLOTOC, HOTLOV, GYNHO LOTIOV - GTOHOTOC, KOUUMON), TNV KOTAAANATN S100yVOGCTIKY|
pebodoroyia yio TNV aglohdynon g asONTIKNG (KEQAAOUETPIKES 1] POTOYPUPIKES
LETPNOELS, BEom TNG KEQAANG KATA TNV a&loAdYN o)), TV EMOPACT TOV SAPOP®V
0pBodOVTIKAOV BEPUTELDV GTO TPOCWOTO, TN SLYPOVIKN LETAPOAN TNG MGONTIKNG
AOy® avénong kot mpipovong, Kabmg Kot T SUVOIKT TOL TPOCHTOV, TAS, ONANdY,
01 GLVEYMG UETAPAAAOUEVEG EKPPATELG EMNPEALOVLY TNV cGONTIKN avTiAny).

H o160tk Tov mposmdmov mpokvmtel o€ peydio Pabud amod ) popen tov. AAAG
1N HEAETN TNG LopONG givar povov 1 pia Gy tov vopicpatog. H dAin oyn eivar n
OTTIKN avTiANy™, 1 omoia dev £xel oYeddV KaBOLoL amacyornoet TV OpBodovtikn.
[Mpémer va unv Eeyvape 0TL SV KOAODLOGTE VO LETPNCOVLE OVTIKEUEVIKA EVOL
adtbdpopo avtikeipevo. To avBpdmivo Tpécomo aglodloyeital and Evay yKEPAAO Kot
10 TEMKO OmOTEAEG O TG 0E0AOYNONG (WPaio 1 adldPOopO 1 AGYNHO TPOCWHTO)
e€aptator amd avtdv Tov Kpith eyképaro. Emopévac, peydin onupocio £yt va
peAetn0et o Tpdmog mov 0 avOpOTIVOG eYKEPAAOG ‘PAETEL T TPOGMOTA, OO TOLOVG
TOPAYOVTEG EMNPEALETOL TEPIGGOTEPO, TTOLOL GTOLXELQ OYVOEL KO Tow TOVILEL, ol
o@aipato pmopel va Kavel kotd v aSloddynon tov. Tétowa otoryeio Oa fonbovoav
®ote vo avartuyBolv dtayvootikég pébodot, mov Ba £dtvav v mpémovoa fapdtnTa
o€ k60e otoryeio mov KaBopilel TNV aGONTIKN TOL TPOGOTOV, AVAAOYOL LLE TNV OTTIKY
avtiinym Tov avBpwmivov eyke@aAov.

H Movoypaeia avtr Tpocnadel va epevvioet Alya amd avtd ta 6épata. To
keipevo yopiletar og E1o1ko kot I'evikd pépog. 1o I'evikd pépog yivetan po cvvtoun
avackomnon g PA0YpaEing TOL SOTPAYUATEDETOL TN PLGIKT] GTACT TNG KEPOANG,
TNV OTTIKY AVTIANY TOL TPOGAOTOL Kol TNV usONTiKn ToL Tpoo®mov. 10 E1d1ko
HéEPOG TEPLYpAPovTOL KOt AELOAOYOVVTOL T TEPOAUATIKA OEQOUEVO. OO TPELS



EPELVNTIKEG EPYOCiEG TOL £yvay 6T TANIGIO TV OEHdTOV TOL avaPEPONKaY
nopanave. H tpdtn peletd ™ Suvopukn otéor g KEQUANG e CUVEXOUEVEG
LLETPNOELG O EKTETOUEVT] YPOVIKT] O1APKELD, OTAV TO ATOpO ekTEAE KOONUEPIVES
epyaoieg og emaen pe GAla dtopo. H devtepn peletd v emidpaocn mov £yl n
LOPPOAOYiO TOV TPOGMOMTOV GTNV KT~ eKTIUNOMN QUOIKN B€om ™G KepaAng. H tpitn,
7oV givol oxeddv avtioTpoPn TG TPonyovpévNe, eEeTdlel KOTA TOGO 1 GTAGT TNG
KEQPAANG emnpedlel ™MV avTiinym T HOPPOAOYIOG TOV TPOGMTOV. LTO TEAOS TNG
epyaciag vhpyel TEPIANYN oTo AyYAIKA Kot BifAtoypapia.



Feviko MEpog







O@&on kail oraon KEPAaAng

1. Eicaywyn

H guowy otéon (1 0éon’) e keparic éxel mpotadei mg 1 Avon yia TV
OVTILETMOTMIGN SAYVOOTIKAOV SUCKOA®MY KATd TNV €££TOGN TG LOPPOAOYING TOV
poodToV. Ot SUGKOMES OVTEG TPOKVTTOVV V10Tl Ol TEPIGGOTEPEG KAUGGIKEG
KEPUAOUETPIKEG OVOADGELG YPNOUYLOTOLOVV EVOOKPOVIOKA ETITES OVAPOPAS Y10 TOV
KaBopIopd TOV LOPPOAOYLKOD THTOL TOV TPOGMITOV, TO. OTTOid, OUMG, TOPOVSLAloVY
apketn petafintomra. ‘Etot, ol kepalopetpikég petpnoelg mov otnpiloviol 6€ avtd,
KOl 0TOGKOTTOVV GT1) O18yVmOOoT 000VIOYVOOIK®Y AVOUOAMOV, UTopEel va eKOpalovv
TEPLOCOTEPO AVMUOALEG TN BEomn TV onueiov avaeopds mapd TV yvabov. To
TPOPANLO VTO PTOPEL VO AVTYLETOMIGTEL LLE TN XPNOT EEMKPAVIOKADV EMTESDV
avaQopds, OTMG 1N TPAYLATIKY KATaKOpLEOG (1] 0pllovTiog), TOL TPOKLATEL OO TNV
TOTO0ETNON TNG KEPOUANG GE OPIOUEVN GTAGT, LE KATOL0 TVTOTOMUEVT] HEBOJO.

2. OpoAoyia

H Biprhoypapia mepiéyet TOAEG avapopEg 0TI PUOIKN GTAGT TG KEPAANG, Ot
omoieg, OUMGC, dev avapépovtal Tavia oty idwa évvota. Eivatl onpovtucd va
Jlo®PIcOVLE Kol VO TPOGOIOPICOVIE TIC SLUPOPETIKES OVTEG EVVOLEG, DGTE VO
TePLOPIoHEL 1) VILAPYOVSA GVYYLOT).

@uoikn Oéon KepaAng, ®OK (Natural Head Position, NHP)

Etvol n 0éon mov Aapfdvel n ke@ain 6Tov T0 GTOUO KOUTE TPOG OO UAKPVOUEVO
onpeio mov Ppioketan 6To Hyog TV patidV (T.Y. Tov opilovia, 1} T0 EI0®AO TV
LOTIOV TOV 0€ [ikpd KaBPETTN oL PBPioKeETaL KATUKOPVYOC GTO VYO TOV HATIOV)
"1 H oton auth Aéyeton kat ‘otdon patidv’(eye position), 1 ‘otéon kabpérn’
(mirror position). ['la TV Katoypo®n TG 6TACNS QTG TPOTEIVETAL LIKPOG
KaBpéntng dote 10 dropo va vroypembel va Kottd kot gvbeiav umpootd.

Mepucéc popéc, | KAion mov Aappdvel n ke@oA KT T 6TACT 0VTY|, LTOPEL val
BewpnOet and tov e€eTdlovia ®¢ ‘aPVoIKT’. Xe TETOL0 TEPIMTOGT], GCLVICTATOL 1|
810pBwon TS hote va paivetal Teplocdtepo puotohoyikhy’ . H ‘dopbopévn’ auth
o1don givol oVt TOV TEPLYPAPETOL AUECHS TLO KATW:

* Zmv Eévn PipAoypagic xprotpomototyTal o1 6pot posture ko position, avtictorya. O 6pog
posture VTOINA®VEL TN 6TACT) TOL AoUPEVEL EAEVOEPQ 1) KEPOAT KOTA TN SIAPKELN AEITOVPYIKOV
dpucTNPOTATOV, VA 0 OPOG position vrodnAmvel tn BEom (eAevBepn 1 katevBovopevn) oe o

GUYKEKPIULEVN YPOVIKT CTLYUN.



Kat’ EkTiunon ®uoikn ©éon, E®O (Natural Head Orientation, NHO)

Eivon n otdon mov Bewpodpe 6tL B ehdpfove n KEQOAR VOC aTOUOV EQV
Ko1tovoe Kot gvbeioy EUTPOC, TPOG ATOUAKPVOUEVO GNIEIO GTO VYOG TOV HATUDV
tov’. H oTdoT VT VoL COPMOSC VTOKELLEVIKT EKTIUNGON Kot 0gV amoTeital Kopio
GUULETOYN TOL AcBEVOVG 00TE 131HTEPT] KAVIKT] TEYVIKT], 0OV UTOPEL KOl EK TOV
VOTEPMOV VO KATAYPOQPEL LE KATAAANAO TPOGAVATOMGUO TNG POTOYPAPING M)
aKTIVOYpOPioG.

Ai1o0nTikn Oon, AO (Aesthetic Position)

Eivol n 0€om ™¢ kepaing mov dnpovpyel v kaAvtepn aucOnTiky evivmmon,
KOTA TNV OToial 1) KEQPAAT 00TE YEPVEL TPOG TOL EUTPOG OVTE TPOG TA oW, AL divel
mV evrimwon 6t eivon og puowky Oéon'. H BEon avth dev opiletat capdc ot
BipAtoypapia kot 0 6pog xpnoyLoToteital ¢ 6XEOOV TAVTOCNLOG LE TOV TOPUTAVE.

@®uoikn 2taon KepaAng, ®ZK (Natural Head Posture)

H otdon g kepaing, ko’ owadnmote otryun, Bewpeitoan 6T1 kabopileton amd
AEITOVPYIKEG aVAYKEC TOV OpYOVIGHOV. Emedn n kepaAn uropet va AapPavet
SLAPOPES OTACELG KATA TN SLAPKELN AEITOVPYIKAOV dpacTNPLOTNTOV, 01 Solow Kot
Tallgren®’ pdtevay 0 HEom mov &xel N KEPAAN TN OTLYHT Katd TV omoia To GTopo,
and v 0pba otdon, apyilel va Kiveital Tpog ta eunpdc. H otdon avtr tov cdUaTog
Aéyetan ko ‘0pBo-otdon’ (ortho position). Me 10 copa oty ‘0pho-ctdon’, n KEQUAN
umopel va tomoBetBel oe otdon ‘wooppomiag’, n onoia gival ekeivi 6oL TO ATOUO
awoBavetan aveta. [Ipoktikd, n otdon avt pmopet va emttevydel, pe v TaAdvioon
NG KEPAANG O1000YIKA TTPOC T, EUTPOG KO TPOG TOL TG GE OAOEVH LIKPATEPT
éKtaon, ém¢ 6Tov emtevydei pa Oéon dvetng woppomiog - (self-balance position).
H otdon avt Bewpeitar 6Tt KabBopileton Kupimwg amd 10 puikd mapdyova.

3. duoikn otaon kePaAng (P=K)

MapayovTteg nou pnopei va kadopifouv Tn =K

[ToALol mapdyovteg elvar ekeivot, ot omoiot mBavov va kabopilovv tn eLGIKY
oTdon g Ke(p(xkﬁgm. H e&owkovounon evépyetag kot 1 opyn g Aot
TPOCTAOELG 6T HVTKN AetTovpyia pmopel va lvar oNUOVTIKOL TAPAYOVTEG,
ded0UEVOL OTL TO KEVTPO PAPOVg TG KEPAANG deV PploKkeTar oTNV 1d10 KATAKOPLPO LUE
™ 6movOovAkn othAn. H Opaomn kot 1 akorn, Ady® avaTopikng 0Eomg Ko KOTooKELNG
TOV LOTION KO TOL WTOG, AELITOVPYOVV OMOTEAEGLOTIKOTEPO KOl ATOJOTIKOTEPA OTAV 1)
KAlon ™G KepaAng Ppioketar péca e optopéva 0pta, ToPOAO TOL AVTH OEV £YOVV
kaBopiotel Ko pmopet va etvor apketd gvpéa. H Aettovpyia tng avamvong pumopel va
nailel onuovtikd poro, wWiaitepa OTOV LILAPYEL AENUEV PVIKT avTioTOoN 1
amoepaln, KaBOGOV 1 GTOUATIKT OVOTVOT] SLEVKOADVETOL atd TV £KTOCT) TNG
Ke@aAng. Poyoroyikol mopdyovies, OT®G N TPOCOTIKOTNT TOV OTOLOV KoL 1)
OLTOEIKOVA, TOV, Eival SuVATOV VO TPOTOTOLOVV T GTACT TNG KEPOUANG G Lid



TPOCTAOELD TOVIGHOV 1] GLYKAAVYTG OVOTOUK®AV YOLPOKTNPLOTIKMV, OTMG O
npoyvadiopds 1 0 omcBoyvabicpdc. [pdokarpeg yoykég Kataotdoels (yapd, Aomn)
KaOdG Kot peyolutepng d1dpKelog Yoyohoyikés d1a0éoels (KatdOinym) umopel va
avtikatontpiloviol 6t 6tdon g kePains. Opyavikoi maboAoyikoi Tapdyovieg mov
emnpedlovy T 6Tdon OAOL TOL GMOUATOS, OTMG 1) KLP®GN N | CKOM®OT|, £X0VV
OVTIKTUTIO KOl GT1) GTAOT) TG KEQOANG.

MuikOG napayovrag

H cuvohky pala e Keparic evoc evijlika sivar e tdEeme tov 4Kg™. To
KEVTPO PApovg TG KEPOUANG PpiokeTol TEPIMOV TNV TEPLOYN TOV TOLPKIKOV
epurion”’, o€ mo TPdodio BEST amd TV TEPLOYH STAPIENS TS KEPUATC, OV €ivat 0
TPAOTOG AVYEVIKOG GTOVOLAOG, 1 dtAavTas. 'Etol, aratteiton evepyog poikn chomaon
v va dratnpeiton n kepodn o€ 6pOia B€om. H Aettovpyio Tov vevpopwikon
unyaviopot mov Kabopilel ) otdon g KePaing oev eivan yvowotn. Opiouévor
TIGTEVOLV OTL 1] 6TAOT TNG KEPOUANG Kabopiletal og adpn LOVO popen omd to
VEVPOUVIKO TopdyovTa, Evd 1 okpPng puBuon yiveton pHetd amd cLYKEPUGLUO Kot
MOV TOPUYOVIOV, HETAED TOV ontoimv Kot 1) 6pacn'’ (BA. Tapakdte).

Ot Vig xat ovv.” mpoonddnoav va epevviicovy v enidpaocn e HEong tov
KEVTPOL PApovg TG KEPAANG 0T UOIKN 6Tdon tS. TomoBétmaav Bépn 50 ko 100
gr GTNV TEPLOYT TOVL LETMTOV Yia YPOVIKO ddotnua 1%z dpag kot peAétnoay tig
aAdayég TG otdong g kepaAng. [lapatnpnoav 6Tt dev VINPYE KOO OLOIOYEVELL
OTIG 0AAAYEG TNG OTACNG TNG KEQOANG LETAED TV OTOU®V TOV OElYHOTog, 0AAG 00TE
KOl KOTOL T1) YPOVIKY SIEPKELN TOV TELPAUATOG, Kot OeV pumopovoe va e&ayBel kavéva
ACQOUAEC GUUTEPUGLOL CYETIKA LE TNV ENLOPACT TTOL £lxe M TPOSONKN TOVL BApovc.
‘Opaon

H peyddn avémroén g oaenoemg g opacems 6Tov AvOpmT o, Kot 1) avaykn yio
TOPOUTHPNON TOV TEPPAALOVTOG XDPOV, KAOIGTOVV TOV OTTIKO AEOVA GNUOVTIKO
napayovto wov kabopilel v KAion g kepainc. ‘Etot, eivat icmg avapevopevo vo
TAPUTNPOVVTOL SLUPOPES BTN OTACT TNG KEPAANG LETAED PLGIOAOYIKMV OTOU®V Kol
otopoV pe avoparisc opdosme. Ot Fjellvang kot Solow!” pehétoav  otéon e
KEPOANG HETOED opadag 30 TVEA®Y ATOUMV Kol EVOC PLGIOA0YIKOV dOetypatog 120
eortt®v. Ta TVEAA dTopo TOPOLGIOGHY KA TNG KEQPAANG TPOG TOL KAT® KaTd 4.5
nepimov poipeg oe oyéon pe v opdda eErEyyov. H kapyn avtn dev opethdtay o
SPopA TNG TUNG TNS KPAVIOAWYEVIKNG YOVING, 0ALA o€ pia o tpochia kKAion
oAOKANPOL TOL awyéva. [Tapatnpndnke, emiong, peyoAdtepn pHetafAntoTnTa GTNV
KAMoM TG KEPAANG KOl TOV avyEVO OTO TVPAAL ATOLO, EVA 1) KPOVIOOVYEVIKT YOVio
elye mapopoto LeTafANTOTNTO LE EKEIVI TOV PUCTIOAOYIK®OV ATOU®V. O1 OVOTEP®
EPEVVNTEC MGTEVOLV OTL N 6TAOT TNG KEQAUANG KaBopileTor amd dV0 punyaviGHovs: Eva
OYETIKA adpd cuoTNa pLOUIoNC, oL Paciletal otn PapdTNTa KOt TO HUTKE
OVTOVOKAQOTIKE, Kol Eva GOOTN O pLeyoldtepns akpifetog mov Paciletor otnv Opaon.
H éMderym tov 6euTé€pov GLOTHLATOG GTOVG TVPAOVG EXEL OC OTOTELEGLOL TN
HEYOADTEP HETAPANTOTNTA GTN OTACN TNG KEPAANG. To yeyovog 0T n



KPOVIOOWYEVIKT YOViK NTOV TAPOUOL0 LE EKEIVI] TOV PLGLOAOYIKMOV OTOU®V
EPUNVEVONKE MG AMOTELEC LA AEITOVPYIKAOV AVAYKDV TNG PLVO-GTOUOTIKNG 000V.

O amoKAEIGHOG OTTIKMV EPEOIGUATOV JOKILAGTNKE GE PUGIOAOYIKA ATOLA 0T
tovg Vig kat ouv.”. H dokwacia Sujpkeoe 1% dpec, kotd Tic omoie, T 31 dropa
TOV TEPANATOG Elyav copayiopéva patio. H puoikn otdor g Kepaing
a&lohoynOnke pe ) pnéBodo g tahdvtwong (PA. oel. 6). AvtiBeta pe ta
OTTOTEAECLLOTO, TTOV TTEPTYPAPNKAY TOPUTAV®, OV TAPATNPNONKE KON OTATICTIKMG
onuavtikn aAlayn oty kKiion g kepoinc. Eivar mBovo, | mepropiopévn ypovikn
OLIPKELD TOV TEPALOTOS VOL LTV TOV OPKETH Y10 TNV OTAAENYT TNG EMLOPOOTG TOV
OTTIKOV EPEDIGUATOV.

Avanvon

H avamvon Bempeitar onpovtikdg mapdyovtog mov ennpedlet T 6Tdon TG
KePoAns. H xapym tov avyéva dnpovpyel SUOKOALEG 6TV avamTvon], 1d10iTeEP OTOV
OLTH Elvol GTORATIKT, YloTi EUTOdIfEL TNV KATAOTAOT TNG KAT® YVAOoL Kot Tn YounAn
0éon g YA®ooag. Avtifeta, 1 EKTAOT TG KEPOANG EMTPETEL T S1AVOLEN TOV
GTOUOTOG KO TNV EYKATACTOCT] GTOUOTIKNG OVOTTVONG, OV KO UTOPEL VoL Unv
emnpedlel T pvikn avricswcn75.

Ot Vig kot ovv.”* perétnooy my enidpaon e amo@paiems Te PVIKHG 0800 o1
oTAoN ™G KEPAANG. Z€ 30 dtopa amopdytnke 1 pvikn 000G Kot wapatnpnonKe 1
KMo TG KEPAANG Yo YpOoVIKO StdoTnia V0 wpdV. Metd TV mapéAevon Hiog dpag,
1N KAon g KeQUANG oG Tpog TNV optldvTio avéNndnke katd 4.3 poipeg, evd cuvéyioe
va ov&avetat, aAld og Pkpo Pabpo, kot tn 0evTEPT MPO TOL TTEPAaTog. MeTd TV
aQaipeon ™G PVIKNG omOQPOENG KOt TNV TANPT ATOKOTAGTACT TNG PVIKNG OVOTVONG
15 Aemtd apydtepa, | KAlon TG KEQOUANG emaviABe ota apywd erineda. To meipapo
avtd delyvel 0TL 1| 6TAOT TNG KEQUANG eMNPedlETOL A0 AEITOVPYIKOVS TAPAYOVTEG,
O®G M OVATTVOT), OAAG 1) LLIKPT] YPOVIKT S1EPKELL TOL dEV UTOPEL VO 00N YNOEL GE
CUUTEPACLOTO CYETIKA LLE TN LOKPOYXPOVIL ETIOPAGCT) TTOL UTOPEL VOL EYEL 1) GTOLOTIKY
avamVoY| 6T SLUUOPPMOGCT) TOV KPAVIOTPOSOTIKOD GUUTAEYLOTOC.

[IAApN omdepacn TG pwvikic 0800 mpokdiesay kot ot Tourne kot Schweiger’' og
25 dropa. Kepolopetpucés aktivoypagieg EAencay tptv amd tnv and@pasn Kot pio
dpa HETA, 0N PLOIKN 0Tdon ™G KePAAng (PZK) . [Tapatnpndnkav odhayég ot
Béom g KAt YvaBov Kot Tov VOEWOVS 06TOV, OAAA 01 HETAPOAEG GTN GTACT) TG
KEPUANG TOPOVGiacay LEYAAN TOWKIAOHOPPia Kot 1), KOTA HEGO OPO, £KTACT TNG
KEPAANG OEV NTAV GTATICTIKMG GNUOVTIKT.

Ot Wenzel kat ouv.”® pedétoay v enidpaon amocvupupopnTikdy ot Oéon g
KEPAANG TodOV pe dobpa kot aAlepykn pwvitda. H yoprynon tov eapudikov
EMITTOOE TN PVIKN OVTIOTAON KoL EXETPEYE PKPOTEPT EKTACT TNG KEPOANG, OAAA M
JPopA GTN GTACT TNG KEPAANG NTOV LOVO GTNV KPAVIOOWYEVIKT YoVia Kot Oyl 61N
B€om TG KEPOANG € GYEOT LLE TNV KOTAKOPLPO.

Ot Huggase kot Laine-Alava® mpoond@noav vo cuoyeticovy T otéon g
KEQPUANG LE LETPNOELS TNG PIVIKNG ovTioTaomg o deiypa 58 atdpmv. H pikpodtepn



dtdotaomn (Statopun) TG PVIKNG 0000 LITOAOYIGTNKE Od LETPNGELS PONG KO TTHECTG
oV aépa. H pvikn pon Tov aépa Kot ) dtatopn TG pviknig 0dov giyav ehappd Lévo
GLGYETION LE TNV KPOVIOOWYEVIKT] YOVIO KO T1) YOVIO TOV QLYEVOGS LLE TNV
KATAKOPLQO. MAMGTA, TAPOLGLAGTNKE TO TaPEoo&o, dTopa He gupeia ptvikny 006 va
Exouv avénuévn EKTaon TG KEPAANG o€ oy€om Le Tov avyéva. Ta anoteAéopoto ovtd
emdEyovTal TOALEG epunveles, ahAd mpémetl vo ANeOel vTOYT TO YEYOVOG OTL O1
CLGYETIGEIS HETAED TV PETPNGEMV NTOV GTATICTIKADG HKPEC.

Mio TaforoyiKn KOTAoTAoN TOV EYEL GYXECT LE TNV OVATVOT| £IVOL 1] OTOQPOKTIKN
dmvota Tov Hrvov. Ot Solow kot ovv.* e&étacav aobeveic mov Enaoyov amd Ty
KOTAGTOOT QUTH, KO GUVEKPIVAY T1 GTACT] TNG KEQOANG TOVS LLE VTV TOV
napovsiolav dropa eustoroykoh TAnBucpov. H kpavioavyevikn yovia Bpénke
ONUAVTIKA avénuévn, deiyvovtag 6Tt icwg  abénomn avtn va arotedel
TPOCUPLOCTIKY dtadikacia dievkdAvvong ¢ avarvong. [lpdypatt, n avénon g
KPOVIOOWYEVIKNG YOVIOG ElYE ONUOVTIKT GUCYETION LE KEPOAOUETPIKES LETPNOELS TNG
aepopopov 0800*. Tlapopota amoteréopata £deiée kot 1 epyosio tov Ozbek kat
ouv. ™, GULGMVO, LLE TO, OTTO10L 1] KPOVIOOWYEVIKT] YOVIO TV GUVVQAGHEVT] LUE TN
cofoapdtnra g vOGoL, KaBMOS Kot [LE TO EDPOG TOL PVOPEPLYY, TO PLEYEDOG TNG
yYAOooag Kot T B€om Tov voeovc. Kat atic 600 epyacieg, n 0Eon g kKeQUANS mg
TPOG TNV KATAKOPVPO OV NTAV SLOPOPETIKTY, OELYVOVTOS OTL O1 TPOGAPLOYES Y1
dlevkOAVVON TG avarvong Teplopiloviatl 6T oxEon TG KEQOANG LLE TOV aVYEVA.

Evdiapépov éxel 1 epyacio tov Daly kat ouv.'?, ot omoiot mpokdiesay Siavoien
TOV GTOUOTOG KATA 8 mm, pe TV Tomobétnon eneviétov atov mpoyoueo 30
eBedovtav. ITaporo mov dev vanpye Kapio enépPacn ot pviky 040, mapatnpnOnkKe
€KTOOMN NG KEPOANG Katd mepimov 3° pia dpa petd ) ddvoién tov otopatog. H
KAoN ™G KEQPAANG emavADE GTO apyIKA EMimeda PLETA TNV apaipecn TS TPooHNKNG,
oV KoL 1 LETOPANTOTNTA TNG QVTIOPOONS TOV dElyHaTog NTav onuavTiky. Ot epeuvntég
TIGTELOLV OTL, EKTOC TOV AEITOVPYIKMY OVOYK®V TNG AVATVONG, 10100EKTIKOT
VIOd0YElG TNG TEPLOdOVTIKNG HEPPpvng etvar TBavd va ennpedlovv T Aettovpyio
TOV LOOV TOV QLYEVOC.

OpOoyvadikég napeuBaceiq

H enidpaon tov opBoyvabikmv eneppdoemv ot oTtdon g KEQPUANG LeAeTOnKe
omd Tovg Phillips kot ovv.”’. H a&10Adynon g 6Téong e KeoARS EYVE TPV omd
v enéuPaon, apécmg LeTd Kot Eva xpovo apyotepa. AUECHOS LETA AmO TV
eméuPaon Tapatnpndnke oe dGhovg oxeddV T0VG acbeveic KAWT TG KEQPAANG, N
omoia OPMG dev draTnpnOnKe Eva xpoOvo apyoTEP, TaPd LOVO GTIG TEPITTOCELG
emepPacewv Kot 6Tig dVO YvaBoug, Kot Wlaitepa OTIC TEPITTAOGELS OOV £YIVE
eupudion g dve yvébov Kot TpodOnon g kdtw yvadov.

Ot Wenzel kat ouv’’. pgdétnoay v enidpaon e S16pOwong Tov Tpoyvadiopod
™G KAT® YVAOBOL GTO YMOPO TNG aepOPOHPOV 00V Kol 6T 6TACT TG KEPUANG (B€om
kaBpéntn). Eva gpdvo petd v enépPaon, n kepoin Ppédnke, cOpeova pe Tig
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LETPNOELG, OE TEPLOTOTEPT EKTAGT, amd T BEom oL glye mpwv amd v emépPoon,
Katé péco 0po 2.7 poipeg. Avtifeta, 0 xdpog TG AepoPOHPOL 000V HELDONKE.

4. H kat’ exTipnon uoikn 0€on (EO®D)

Mevika

H xat’ exktipnon guoikn| 0éon g kepoing (EDPO, Natural Head Orientation
NHO?"-*%) givar n 0éom exeivn, mov Bempel 0 KAvikdc, Baoet The epmelpiag Tov, o¢ T
euoikn B€on mov AapPdvel n kepoin oe 6pOla BEo, [Le TO COUM KoL TNV KEPOAN GE
YOAAP®GT], OTOV 0 A.GHEVIG KOITA TPOG OMOLOKPVGUEVO onpeio Tov BpickeTon 6To
byoc tov patidv tov’’ . H EOO emvofifnke o¢ copminpopatikh e POK, yio §vo
Kupimg ¥pNoels: ) o¢ d10pOmTIKY, Yiati TapatnpnOnke 6T pepkd droua
nwapovcialav ‘aeOoikn’ Kapyn 1 EKTAoT TG KEQOANG KOTA TNV AmoTOT®ON TNG
evokng 0éong. H xepaiopetpikn avdivon tov acBevov avtdv Bempeiton 0TL Tpémet
VoL YIVETOL 6TV KT’ eKTIUNOT QUOTKY B€om Kol Oyl 6TV GTAGT TOV ATOTLTMONKE
Kvike’’. B) o¢ avticataotdrpio e POK, yiati vdpyovy TOAAG SlayveoTucd,
otoyeio Tov dev Exovv ANedel oe puoikn Béon aAAd pe dAAo TpocavatoAcoud. H
epapuoyn g EPO Oa pmopovoe va avENocet ) xpnoIdTnTo TOV GTOWYEI®V QVTOV
EMTPEMOVTOG TNV AVAAVOT] TOLG Kot BACEL TNG PUOIKNG BEONC.

EpeuvnTika oTOIXEIQ

H ypnion g EDO ot Béon g POK Ba Tav dvvarr) povo e’ dGov vapyet
oTeEVN GYE0N UETOED T®V OVO.

Ot Lundstrém xat oov.* YPNOLOTOINGAV LYVOYPOUPTLOLTO, TNG KATOTOUNG 28
ATOU®V KO LEAETNGOV TN O10popd HeTAED TNG TPAYUATIKNG PUOIKNG BEéong (0éom
KaBpémtn) ko ¢ kot extipnon B€ong, OTmS eKTUNONKE Ao TEGGEPIS
opBodovtikovc. O pnécog 0pog ¢ o1apopag petay EOXY kot POK ftav pikpdtepog
and 1.4 poipeg, aAld n otabepn amdKAIoN TG S10POPES LETAED TOV LETPICEDV NTOV
nepimov 3 poipeg. Movo oe 1éacepa dropa Ppédnke drapopd peyarlvtepn amod 4
poipes. H epyacio vt ypnoULoToinGe 1 voypopnLoTe Kot Ol @OTOYPAPIES Yo TV
eKTiUN oM TG 0TAONC TG KEPOANG. AvTd pmopet vo BempnBel petovéktnua,
d€d0UEVOL OTL TO 1YVOYPAPN O KAALTTE LOVO TNV KATOTOUN TOV TPOCSHTOV Ond TO
pétmmo £m¢ to Menton, Kol £TG1 01 KPITES ELY0V TEPLOPICUEVES TANPOPOPIES OTN
ouaBeon tove. Eivat onpovtikd va emenavovpe 0Tt 01 KPLTEG NTOV TETEIPAUEVOL
opBodovtikot.

Endpevn perkém’’ and v idia nepimov opddo epeuvnédv ypnowonoinoe 25
QOTOYPAPIES Yio 0ELOAOYN O amd TECGEPLS TEMEPAUEVOVS 0pbHodovTikovs. Entd
acBeveic (28%) mapovciacay dtapopd petad EOO kot POK peyarvtepn amod 4
poipeg kai 1 omoia £ptace pEYPL 9 poipec.

Ot Pancherz kot Milat*® cuvékpvav to amotedéopata the Stoyveotikig Ledddon
tov Schwarz, dtav epappoctnke o 80 achevels, ¥pNOILOTOIOVTOG TPELS
SUPOPETIKOVS TPOTOVG TPOGOUVATOMGHOV TNG KEPAANC, TI QLGIKN GTAOT), TO EMINESO
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DpaykeobpTng Kot TV kAT eKTiPN oM PLoikn otdon. H pébodog tov Schwarz
dwywpilel To TpOSOTO o€ TPELS KaTnyopies, mpdcbio, uéso kot omicHio Tomo,
avdAioya pe v TpochlonicOia BEon Tov onpeiov Subspinale oe oyéon pe v
Katakopven mov eépetor amd to onueio Glabella. ‘Etot, o mpocavatoAiiopdg g
KeQaANGg mailel onuavtikd poro. e mepintmon wov 1 POK, n EDO ko 1o eninedo
Dpaykeobpng dev dopEPOVY oNUavVTIKA PLeTalD Tovg, Oa £npene 1) d1dyvmon Katd
Schwarz va givar mapopola Kot pe Tig tpelg pebodoove. Xty epyacio avtr, OLMG,
nopaTnPRONKay onpoavtikég dtpopés. H yprion e puoikng otdong e KEQOANG
£00GE OLPOPETIKO OMOTELEG O atd TIG GAAES 0V0 HeBddoLG, VPN TTOV EPYETOL OE
avtifeon pe ) 0om TV EPYUCSUDY TOV AVOPEPONKAY TAPUTAVE®.
ZXO0A1a

H ypnion g EDO, 6mw¢ meprypdeetal amd tovg Lundstrom kot oov. 37
ONUovPYEl EPOTNUATIKA. X& TEPIMTMOOT TOL YPNoLoToLEiTAL Yo va ‘dtopHwBovv’
OTOTLMGELS TNG PUVOIKNG GTACNG, ONUIOVPYEITOL TO EPOTNO EAV EXOVUE TO OTKOIMLLOL
va 010p0dVoLLE EMAEKTIKA (Kol VTOKEUEVIKE) OPIGHEVEG LOVO OO OVTEC.
Agdopévov 0t POK kabopileton amd moALOVS TapAyovTES (VEVPOUVTKOVG,
AELTOVPYIKOVCS, YUYOAOYIKOVG), O1 0Toiot eivar evooyeveic yio kdbe acBevi,
omotadnmote ‘dtopbwon’ amotehel eEMTEPIKN TOPEUPACT] TOV KOTAGTPEPEL TIG
TANPOPOPIES TOV LG TAPEYEL 1] OTACT OLTT, Kot TNV KAIGTA TAEOV VITOKELLEVIKT
ektipumon tov gpguvnti N KAwvikov. ‘Etot, Ba npénetl va dwoywpicovpe v EDOO and
mv POK g dvo aveEaptnteg évvoteg. H ®OK divel mAnpoeopieg yia 10 mmg Eva
4TOpO KPOTA TNV KEPOAT TOV, v 1] EO® divel mAnpopopies yio 1o mdg Evog Tpitog
Bewpel 0TL 1| KEQOUAN TOL GLYKEKPIUEVOL atOpoL Oa Enpene va otéketal. H EDO givar,
EMOUEVMG, GTEVE GUVLPAGEVT LE TNV OTTIKN OVTIANYN TOV £YOVLLE Y10 TO TPOCHOTAL,
Kol {omg, Le ToV TPOTO aTo, EMNPeAlel eppesmg kol v POK, og andppoia g
OVTOEIKOVOAG TTOV OTLLLOVPYOVLE.

A6 T0 TOPATAVE PUTOPOVE VO BECOVIE KO TIC EVOEIKVVOUEVEG EQOPLOYEG TNG
®OK kot g EQO. H ®OK 0a mpénet va ypnopomoteitan 0tov BEAove va
eetdoovpe TVYOV OAAAYEC TNG OTAONG TNG KEPOUANG KATA TNV avENoT 1| LeTd amd
opBodovtikn 1 opBoyvabikn Bepamneia, 1 OTAV EVOLAPEPOUAGTE Y10 TOVG TOPEYOVTES
nov Vv kaBopilovv, OTMS 0 TPOTOG AVATVONG, | YVXOAOYIKY| 0140go, k.. H EOO
TPOTEIVETAL | Vel YPOLOTOIELTOL Y10 TN S16YVOOT 080VIOGKEAETIKGOY AVOLAMOY Ka
™V KOTAoTpmon 0V oyediov Oepameioc. Tnv idior dmoyn éxet kon o Bass', o omoiog
ompilel OAN TV KEPAAOUETPIKY| 0VAAVGY| TOV Gt 6Tdor avTh. Eivotl evéiagépov ott
0 Moorrees, £vag amd TOVG TPOTEPYATES Kol VITOSTNPIKTEG TG POK, Bewpel 6TL
EDO givor meptocdtepo KatdAAnin yia Siyvoot’ . H Béon avty dnwovpyei v
amopia yiati Oo Tpémetl oty kabnuepvi) KMvikn Tpdén va empévoope ot Aym
KEQUAOUETPIKAOV aKkTVOYpapldv ot POK, apov 1 o evdederypévn pébodog eivar n
VTOKEYEVIKN €K PEPOLG TOL £€TALOVTOG TOTOBETNON TG KEPAANG o€ Opbia oTdom
Kot 1 av@ALGT PAGEL AVTNG, TPAYLLO TTOL UTOPEL VO YIVEL, GE OTOLAONTOTE GTACT) KOl
av €yel amotunwOel TO KEPAAOYPAON L.
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5. KE(paAOMHETPIKEG aVvAAUOEIG KAl PUOIKN B€Eon

O KEQUAOUETPIKES OVAAVGELG TTOL £XOVV GKOTO TNV TEPLYPAPT TNG OKEAETIKNG
HopeoAoYiag, HTopodV va ymPIGTOVV GE dVO KATnYopies, aviloya L TO 100G TV
eMmESOV avapopdg Tov ypnoiponootv. Ot cuvnBéotepeg ivan exetveg mov
YPNOLOTOLOVV EVOOKPUVIOKA onpeia avapopds, Omwg ta Sella, Nasion, Porion,
Orbitale, Basion, k.d. Tétoteg eivar o1 yvootéc avalvoelg towv Steiner, Tweed,
Downs, Margolis, McNamara, Ricketts, kot moAAég dALeG.

H debtepn katnyopio KEPUAOUETPIKMV OVOAVGEMV gival ekelveg TOV
YPNOOTO0VV eEmKpaviakd enineda avagopds. Avtég ot avaivoels faciloviatl 1o
op1LOVTIO 1 TO KATAKOPLEO eMinedo, Onwc kabopiloviotl amd 1o £60pog Kol TO VI
¢ otdBunc. H dtapopd Toug amd Tig TponyovUEVEG AVAADGELS £ival OTL 1] KEQOAN
npénel va tomobetn el e oyéon pe avtd To eEoKpaviakd eninedo BAcel oplopéveov
kpunpiov, dote 1 0€omn g va givar emavoalqyuun. H puoikn otéon kot n guotkn
Béom ™G KeQaANg Exovv emAeyel amd TOVG TEPIOCCOTEPOVS VITOGTNPIKTEG TETOLOV
KEPAAOLETPIKAOV avaArdoewv. H puowkn otdon / 0éomn Bewpeitan 0T avTirpocwmedel
(VOIOAOYIKEG TTOPOAUETPOVS TOV GYETICOVTOL LE TV avénon Kot T Asttovpyia.
Emunpdobeta, Bewpeitar 0Tt eivar 1 enkpatéstepn GTAOT KATA TN SEPKELR TNG
KOO UEPIVIG KOWVOVIKNG ETAPNS TOV OTOLOV, Kol £TGL 01 KEPOUAOUETPIKEG AVAADGELS
nov Baciloviol 6€ aVTNV «TEPTYPAPOVLY KAAVTEPQ TIG 0OOVTOOKEAETIKEG OYEGELS KO
TNV KATATOWY|, OT®G epeavifovtol otnyv (kabnuepvi) Ccm']»g.

O VTOGTNPIKTEG TNG PLGIKNG BE0NG TG KEPOUANG BemPohV OTL TOL EVOOKPUVIOKA
emineda avapopdg givar Arydtepo £ykvpa yiati Tapovotdlovv peydin petapfintommra
peta&h Toug, oAl Ko LeTalD SLUPOPETIKMOV ATOU®V, OTAV 1] KEQOAN Elval
tonofetnuévn ot euoikn B€or. H otabepr| amdkiion tov yoviov peta&d tov
optlovtiov emmédov, OTWG KATOYPAPETAL GTIV PLGIKT 6TACT TNG KEPOUANG, KoL TOV
avatopukov emmédwv Sella-Nasion, Basion-Nasion kot Porion-Orbitale, etvot g
TaEemc Tov 4.5 é0c 5.5 popdv™. To péyedoc antd &xet Ocmpndel peydilo oe oyéon pe
TO COAALO ETOVATPOGOIOPICLOD TG PLGIKNG 6Tdong (Tepimov 2°). H yprion g kat’
extipmon evoikn Béong (EOO) elattdvel TNV HeTafANTOTNTA TOV OVOTOUKOV
emmEdWV’®, 0AAG Oyt o& BoOpO TETOLO TTOV VL AVATPETEL TV KATAGTAGT).

To 6épo TG HETOPANTOTNTOG TOV AVATOMK®V ETTEOWDV GE GYECT] LLE TO COAALLOL
EMOVATPOGOIOPIGHOD TNG PVGIKNG GTAoTG etvan Eva BEpa oyt amoAvTmg capés. H
YVOUN TOV GLYYPAPEN £Vt OTL TPOKELTOL Y10 ECOOAUEVT] GVYKPLOT OVO SLUPOPETIKMV
nopaydvtov. To ceaipo emavaAnYILOTNTAG OTIS LETPNOELS TNG PLGIKNG OTACNG Elval
OQAALO TPOGOOPIoHOD EVOG EMITESOV avaPopds (Tov ‘Tpaypatikod’ optloviov N
KOTAKOPVOOL EMTESOV). dG TETO10, TO GPAALN aVTO Do EMpene VO GLYKPIVETAL LE TO
CQAUALO TPOGOOPICUOD TMV OVOTOUIKAOV EMTESMV AVOPOPAS, ONAdY|, TO COAALLN
OV TPOKVATEL Ao T S1adIKOGT0 ANYNG TNG KEPUAOUETPIKNG OKTIVOYPOPIOG KOl TOV
eVTOmIG OV TV avatopkadv onueimv (Sella, Nasion, k.4.). Avtd 10 ceaipa givar
BePaimg oD pikpodTEPO TG petafAntotntoc. To yeyovog 0Tt To S1dpopa VOTOKE.
emineda mapovstalovy HETAPANTOTNTO HETAED TOVS TPEMEL VA, amodobel otV
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OLVOTOLUKT] TIOUKIAOHOPPTa HETAED TV S0POPOV ATOU®MV (VTHV aKPPDG TOL
TpooTafovEe va pLeheToovpe) Kot Oyt o€ TpdPAnpa aglomotiog Tovg. EEdAAov, 1
petafintomra petalld dVo TapayovIiov Uropel va opeileTal 1060 6TOV £vay 0G0 Kot
OTOV GALOV.

Kepolopetpukég avardoelc fhoet g puoIKng otdong 1 0€omg T KEPOUANG
&xovv mpoteivel apketol epeuvnTég. Ao TIg TPOTES Eivat 1) avdAvom Tov Moorrees*"
2 1 omoia TaPOVGIALEL KOl TO YOPAKTNPLOTIKO OTL deV VITOAOYILEL KAUGOIKES
KEPUAOUETPIKES YOVIEG KOl ATOCTACELS, 0ALY Baciletat 6TV TapapOPPMOT £VOG
opBoywviov TAEypaTOC TOV GYEdEETAL £Mi TOV voyparitatoc. Ot Cooke kat Wei®
TPOTEIVOLV it OTAOVGTEVUEV avEALGN IOV TEPLAaUPaveEL TEVTE HeTPNOELS. ATO
aVTEG OVO TEPLYPAPOVV 0OOVTIKES GYECELS TOV AV® Kol KAT® TOPEWVY, pio TV
KkatevBvvon avénong g kdto yvabov, pia gival avaloyn TG TPOSHOTIKNG YOVIG Kot
pia givat avaroyn g yoviog ANB kot deiyvel v mpocsbionicOia oyéon tov yvabov.
O\eg o1 LETPNGELS YIVOVTOL GE GUVEAPTNON UE TNV KATAKOPLPO, 6Tav 0 acBevig eivat
Tono0eTUéEVOG 68 PLGIKT 6ThoT (0TAon 1ooppomiag). Ot cvyypaeig ioyvpilovat 6T
1 AVAALGT VT TEPLYPAPEL KAADTEPA TI LOPPOAOYIO TOL TPOCHTOV TV 0GHEVDV
«OT®G avTol Tpaypatikd epgavitovtor oty (kabnuepvn) Ccm']»g. H avdivon tov
Bass' ompiletat oty arodntiky Oéon (kat’ ektipnon euotkh BEom) g Keparic.

6. ®duoikn oTaon, HopPpoAoyia kal avinon

H aAAnienidopaon petald Aettovpyiog Kot popeoroyiag amotelel facikn apyn
¢ Proroyiag, kot pésa 6to TAAicLo avTo £xel avamtuybel n Bewpia 6TL 1| oTAOT TNG
KeQAANG emnpedlel Kot emnpedletar oamd T Hopeoroyia Kot TNV avENCT TOV
npocdnov. H opdda tov Solow éxet dnpocievcel TAn00g epyacidv Tov avarTHGGOLV
™ 0éom avt. H vdBeon tovg mpoteivel 6Tt 0 TPOTOG avamvong (GTOUOTIKY 1 PLVIKY)
emnpealel T 0TAGT NG KEPAANG, KOl QLT ONUIOVPYEL AELTOVPYIKEG GLUVONKES, HEG
amo Tig omoieg emnpedleton  avénor. Maxporpdbeopa, n adéEnon ennpedlet ™
LOPQOAOYi0 TOV TPOGMTOV Kot £XEL, EMIONG, EMIOPACT] GTOV TPOTO AVOTVONG,
CLUTANPOVOVTAG £TG1 TOV KUKAO. O TpOTOG e TOV 0moi0 1 6TACT TNG KEPOUANG
empealer v avénon Paciletar oty tdon TV poAboakodv wotdv. Otov 1 kepain
etvar o¢ éktoomn (AOY® GTOUOTIKNG Avamvon|g), ot pokbakol 16Tol Tov KaAOTTOUV TO
TPOCHOTO Kot TV Tpochia poipa tov avyéva Bpickovtal vId TAcT, SMUOVPYDOVTG
SUVAUELS ML TOV 0GTAOV TOL TPOCHTOV KUl T®V SOVTIDV, TPOSOVATOALoVTaG TV
eKONAMOT NG AVENCEMS TOV TPOGMTOV TPOG TEPIGGHTEPO KATAKOPL(N Kot 0nicO1a
katevBvvon. H Bswpio avt etvar yvoot) og n Beopia g “Tdons tov paAbokov
1016V’ Eivan onpovtied va tovicovpe 0Tt Sv eivat 1 6Taon The KEPUANS O TPOS
10 op1lOvTio eminedo mov Bempeitar KaBopIoTIKY|, AALL 1) KPOVIO-OVYEVIKT YOVI,
a@ol ot emnpedletl v téon TV LoABUK®OV 16TOV.

2TOTIOTIKA CNUOVTIKES GVOYETIOELG HETAED TNG KPOVIO-OYEVIKNG YOVIOG KOl TG
LOopPOoAOYiag TOL TPOSHOTOL £yovv avaeepbel ot PAoypagic. Ot Solow kot
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Tallgren®® ©

TOPATHPNCOV LEYOADTEPT] KLPTOTNTO TOV TPOGMITOV, AVENUEVO KATM
TpocHo Vyog Kot avénpévn yovia Baoemg kKatm yvabov o dropa e avEnpévn
KPAVIO-0WYEVIKT Yovia. Te petayevéotepn epyacia’’ eEETAOTIKE KoL 0 TAPAYOVTAG
NG OVOTTVONG GE GYECT LE TN LOPPOAOYID KO T OTACT] TG KEPAANG, KOl
emPefordOnke n oxéon PeTaED LENUEVIG PIVIKNG OVTIOTAONG KO AVENUEVNS KPOVLO-
OVYEVIKNG YOVIOG GE GLVOLAGUO LE TO LOPPOAOYIKA YOPAKTNPIGTIKG TOV TPOGHTOV
OV avoPEPON KAV TapaTave, KaBDS Kat e avopBopévn Béon Tov dve Topémy.

Ot Solow kot Siersbak-Nielsen® pedémoav o 1810 0épa dtoypovikd,
e€etdlovtag TIg aALAYEG TNG KPOVIO-OWYEVIKNG YOVING 0 GY€oT Le TNV Kotevhuvon
avENONG ™S KAT® Yvabov, og 43 maidid, HEc GE YPOVIKO dtdoTnua 2.7 ETOV. X
oud1d wov ToapatnPNONKe AHENGN TS KPOVIO-OWYEVIKTG YOVIOG, Topatnpnonke
LKPT LOVO OAIKY| GTPOPN NG KAT® YvABOL TPOg TaL EUTPHS KOl LETAKIVIOT TOV
VOEWOVG TTPOG TOL KATM KOl TIO®, EVA GE TALOLH TOV EAATTOONKE 1) KPOVIO-OUYEVIKY
yovia, Tapatnpnonke peydin tpdcsbio otpoen g yvabov Kot peTaKivnon Tov
0£W0VG TTPog T, epmpoC. [apodpoteg cuoyetioelg dev Ppébnkay pe TG Yovieg Tov
TEPLYPAPOVV T GTACT| TNG KEPUANG OG TPOG TO KOTAKOPLPO 1 optldvTIo eMinedo.

Ta anotedéopata ovtd dev amodetkvoovy, Befaimg, pia oyéomn attiov Kot
aLTIOTOL HETAED TPOTOV OVOTTVONG, GTACNS KEPAANG KOl LOPPOAOYIOG TPOCSHTOL,
AL amAdg delyvouv pia mhovr cuoyETion. e po tpoonmddeia emPePaimong g
Bewplag ¢ ‘“Taong TOV HoABOK®OV 1I6TMOV’, ot 1d101 peuvnTég e€étacay T duvatodTnTo
TpOPAEYNC TS 0HENGNG BACEL TS KPOVIO-OYEVIKNC oYEoNC . Agiypa 34 otdpmy
a&lohoynOnke oe 600 yPoVIKEG OTIYUES Kot 1) EVOLAUEST] ADENCT] GUOYETIOTNKE LE TOL
apyd otoryeio. H otpoen g kdtw yvdbov, n adénon g dve yvébov ko n
petaxivnomn g Kpotapoyvadikng d1apBpwong £0€1£0V GTATIOTIKAG GNUOVTIKY GYE0T
LLE TNV OPYIKT Kpovio-avyevikn Yovia. To péyebog twv cuoyeticemv Ntav, OUMG,
pikpd kot dev emtpénel axpiPn tpoPieym eni cvykekpipuévov acbevov. Or Huggare
kat Cooke™ mpoteivovy tn ypfion oToyeiov popeoroyiag Tov driavtog yia Pedtinon
™G TPOPAEYNG, AALN Ol GLGYETIGELS TAPAUEVOVY HIKPEG KOL GE QLT TV TEPITTMOT).
Axoun, n oYediAoT TOV EPELVAOV AVTMV OeV UTOPEL Vo ODGEL GTOLYEID TTOV
OTOOEIKVOOVV OUTIOAOYIKY] GUCYETION HETAED TOV TApayOVTOV TOL HEAETHONKAY.
Amodektikd otoyeia 0o pmopovoay vo TPOoKOHWYOLV LOVO LE TEWPAUATIKO YEPICUO
NG PVIKNG avTIGTAONG 1] TNG KPAVIO-QVYEVIKNG YOVIOG KO TOPOTPNON TNG LETETELTA
avEnong, KAt mov Tapovotdlel onuavtikég duokoriec. Evawapépov éxel n epyacio
tav Wenzel kat ovv.”®, mov perémoay deiypa 52 achevdv mov voPAfONKay ot
YEPOLPYIKN d1OpOBwomn mpoyvadiopod g kdt® yvabov. [Tapdro mov 1 otdomn g
KEQPAANG petafAnonke petd v enéppaoc, 1 aAlayr 6ev cLGYETIOTNKE Pe OAAOYES
™G aePOPOPOL 0d0V.

MakpoxpOvIEG NapaTnpnoEIq

H otdomn g kepaAng oe oyéon pe TV Tapodo T NAkiog peAetnOnKe amd Toug
Tallgren kot Solow’’, ot 0moiot AE10AOYNOAY KEQUAOUETPIKES AKTIVOYPAPIES OTOUMY
7oV £pepav oAMkEG 0dovtootoryies. EAN@Oncav 000 axtivoypapieg pe ypovikn
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dpopd 15 etwv. Mapatpndnke tpdcsbia amdkiion Tov avyéva Katd 5 poipeg, aAld
oLYYPOVMG, ADENCT TNG KPAVIOOWYEVIKNG YOVING Katd To 1010 10c0, e oamoTéEAE L
vo unv petafindei n otdon g KEPOANG ¢ TPOG TNV KATAKOPLPO.

7. KAIVIK) HETPNON KAl KATAYPa®Pn TnG PUOCIKNG
oTaong

KAIvikn HETPNON KAl KaTaypagn

H xataypaen g 0€ong g Kepaing pumopet va yivel pe moAAovg tpdmovs. Amod
TOVG AMAOVOTEPOVG £ivat 1) ToToBETNON TOL 0GHEVOVE BTN PUVGIKT GTAGT TNG KEPUANG
KOTA TNV OPO TNG AMYNG TOL aKTvOypagpnuatos. H mpayuatikn Katakopueog
OMOTOTAVETAL OTO OKTIVOYPAPTLLOL e VAL TG oTdBung (Aemtn odvoida 1 cvpua)®’.
H pébodoc avt pmopei vo tapovctdlel optopéveg OVGKOAES YTl 0 KEQAAOGTATNG
mapeUmodilel Tnv eAedBepn Kivnomn g KEPAANG, EVD 0 0cBevig umopel va osBdvetan
VIO YUYOAOYIKN POPTIOT|. ZVGTHVETOL 1] ATOPLYN TNG XPNONG TOV PLCUATOV TOV EE®
OKOVOTIK®V TOPMV TOV KEPAAOGTATY, MOTE 1) KEQAAN Va. £ivol 0G0 TO dvvaTdHV
elevbepn. H pébodoc avt amodeiydnke oty mpdén ypovoPopa, kai £Tol TpoteiveTon
N xpNo”M LOVO Tov evOC PUCUATOC, TOL GTADEPOTOLEL TV KEPOUAT EVD GLYYPOVAS
ATOPEVYEL TOV TEPLOPIGLO TNG KO TOV EE0VOYKAGIO GE ApUGIKT GTAGT, WlitePO AV
01 ££m aKOLOTIKOTL TOPOL JEV EIVAL CUUUETPIKOT G TPOG TO KATAKOPLPO 1|
npocBonicdio eninedo’.

Ot Showfety kot ouv.”’ Tpoteivovy o amhi LEB0S0 TomodETHONS TOV AGOEVODC
OTOV KEPOAOGTATN UE TN XpNoN oTdOUNS LYPODV, TOV TOTOBETEITOL GTOV KPATOPO TOV
acBevovg. O acBeviig pmopei vo AaPet T pUGIKT GTAGT KTOG TOV KEQPOAOGTATY LE
OAN TV dveon ypovov kal xdpov tov emBupel. H otdbun vypot emucorlrdron pe
OLTOKOAANTN TOUVioL GTNV TTEPLOYN TOV KPOTAPOL MaTe va eivan opilovtia. Katdmy, o
aoBevic TomobetTeiton 6TOV KEQOAOGTATN Yio TN ANYN TOV OKTIVOYPOPT|LLOTOG, KoL T
KEPOAN TEPLOTPEPETOL MGTE 1| GTAOUN TOV LYPOV Va givar TAAL opldvTia. Avaioyn
1€0080 mpoteiver kat o Bass', av kat 1 0éon mov emdibket sivon 1 awoOnTcr Bom e
KEPOANG Ko Oyl 1| LoIKN Béon.

H ypnion potoypapidv givor eniong pio evoAlokTikn péB0d0g amotHnmaong g
@uokng 0éong. H otdon g kepaing ot potoypagio uropel va petapepbel oto
OKTIVOYPAPN LA, XPTCUYLOTOLOVTOG AVATOUIKE oNUeio TOV HOAOK®OV popiwv mov gival
opatd kot oTig dvo ekoves. H pébodog avtn mpotimobéterl pétpnomn Kot g
poToypagicg | cAnienifeon g eoToypagiag e Ty aktvoypapio’.

EnavaAnyiuornra

H perét tov 6QoAldtov Katd TV KaToypaen TS PUGIKNG 6TACNG TG KEPUANG
elval onpavtikn, yori Toyov pikpn erovoinyipuotnta (reproducibility) kot peydieg
Stapopég petalh dadoykmv petpioemv Bo Lelmvoy GNUOVTIKA T XPNCILOTNT TG
1e680v. Ot Solow kot Tallgren®” pHeA&TnoaY T0 GOAMIL ETOVOAYILOTITOC GTNV
KATOypapn TG 0TAONG 100ppomios Kot TG otaong kabpéntn. To opdipa g otdong
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1ooppomiag frav mepimov 2.5 poipeg, kot fpébnke onuovtikd vYNAOTEPO amd TO
o@AaApa ot Béon KaBpéntn, Tov NTav tepinov 1.5 poipeg. H Ay tov
AKTIVOYPAPIOV £YIVE OO TOVLS 101006 TOVG EPEVVNTEC. XE LETAYEVESTEPT] LEAETN, OL
Siersbaek-Nielsen kat Solow® pedétnoay 1o o@diua Katoypagrg, ard fondnrikd
TPOCHOTIKO, TNG OTACTG ICOPPOTING LE TN YpNoN Kabpémtn kot fprkav péco 6po
o@AaApatog 2.3 poipeg oty KAIoN TG KEPOANG OC TPOS TNV KATaKOpveo. EAappdg
peyoAvtepa c@aApata Bpédniay yio v KAIoT TOV avyEva Kot TV KPOVIOoYEVIKY
yovia.

Ot Cooke kot Wei® pehémnoay SieEodtd TV enavoAyLodTTa TG Hedddov,
eAéyyovtog mapdyovteg 6mwe 1 HEBodog TomobEnong Tov asbevoic (otdon
1ooppomiag 1 PLGIKY 0Eomn KabpEmtn) 0 ypOHVOG HETAED TOV ANYEDY TMV
aKTIVOYpaPNUAT®V, 1 ¥pNon N Oyt PUGUATOV TOV KEPAAOGTATT KoL TO GVAO TOV
atopwv. To cpdipo petah d00 PLETPNGEMV LLE LIKPT YPOVIKT OTOCTACT LETOED TOVG
(1 ém¢ 2 dpec) Nrav 1.9°% evd dtav 1 ypovikn mepiodog NTav 3 — 6 PVES, TO COAALA
avéndnke og 2.3°. Kaidtepn emavolnyyotta mtapatnpnonke pe mm pébodo tov
KaOpEnT, v Kapia dtapopd dev Ppédnke pe tn gprion N Oyt TV fucpdtov Tov
kepohootdTn. Neotepn Saypovuchy perét?’ édeiée 611 1o opddpa te nedddov yua
YPOVIKY| d1dpkela 15 etdv petald Tmv 600 TPOGIOPIGUAOV TG PVGIKNG GTACTG TV
2.2 poipeg, yeyovog mov delyvel T otafepdTnTa TG PUGIKNAG GTAOTG Yo HEYAAa
YPOVIKA OLOGTHLOLTOL.

AlapopEg HeETaEU TV J1aPOPWV OTACGEMV

Ot Solow kat Tallgren®” avapépovy 61t Ta dropa wov peAéTnoay eiyov Ty
KEPOAN 6€ LVYNAOTEPT BEom 0TV Ty 6T 0TAGN KaBpEmTn mopd 6T oTAoN
ooppomiag. H dtapopd ftav mepimov 3 poipeg Kot NTav GTUTIOTIKMG CTUOVTIKY.
Hopopoto amotéheopo avagépovy kot ot Cooke kat Wei’, mapdro wov o gdpnuo
mapatnpnonke povo o aydplo Kot Oyl o€ Kopitoia, Kot 1 dtapopd nTav pkpdtepn (2
poipeg).

Awopopég €xovv emiong mapatnpndet petald g puoikng 0Eong mov
KatoypdeeTon 0tav £vo dropo eivan og OpOia otdon Ko 0tav givol og kKabiot otdon.
Ot drapopéc avTé pmopet va vtepPaivovy Tig S uoipag16.

Auvapikn pETPNON TNG OTACNG TNG KEPAANG

[Tapdio mov M otdon g KePaing Bewpeitor duvapikn otdon mov eEaptdral amd
TANOD P TOPAYOVTOV, ELAYICTEG EPYUCIES EYOVV EMYEIPNOEL VO TN LEAETI|COVV GE
eEaxorlovOnomn, Katd ™ dtapKel LEYAAOL YpoviKoL dlacTtnatog. Ot meplocoTEPES
EPYNCIES TNV KaTAYPAPOLV GTIyHIaia, Kot £T61 0gV givarl duvatdv vo eEeTaoTel TVYOV
Sokdpover Tne kotd ) ddpketa the nuépoc. Ot Murphy kot ovv.* avérntoéav
OLOKEVT HETPNCEMG TNG OTACTG TNG KEPAANG TTOV ELXE TN OLVATOTNTO GLVEYOVS
kataypagnc. H cvokevn anotedeito and aichntipa andkiiong (inclinometer),
TPOGUPUOGHEVO GTO GKEAETO YvaAl®dV. O aeOntipag Katé€ypage TV KAIon g
KePOANG avd daotnuata 0.65 devteporéntwv. Ot KataypagEc amodnKevoToV Kot
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avaAdovTav amd VToAoylot. H cuokevn enétpene T cuveyn KOTOYpPOET Yo XPOVIKO
SO0 TEVTE AETTOV.

H ocvokevn tov Murphy kot oov.” YPNOLOTOONKE Y1 TV KATOYPUPY| TNG
OTAONG TNG KEQUANG KkaTd T PAdion, og 30 dTopa, PortnTéG 000VTIOTPIKNAG GYOANS,

2,51 . . . . ,
231 Ta dropo Badilav péoa oe khewoth aibovoa yopic

amd Tovg Preston kot cuv.
napdBupa. H péon tun g khiong g kepaing katd tn Padion cuykpibnke pe
Béom ™G KeQaANg, OTmg Kataypaenke otnv 0pbo-otdon (OZK). [Tapatnpndnke
OTOTIOTIKA GNUAVTIKY] O1opopd HETAED TV dVo petpnoemv. H kepair katd
Badion Nrav og peyaddtepn €ktaot amd 0Tl Katd T otatiky pETpnon (LEcog 6pog
dtapopdg yio ta 30 dropa: mepinov 2 poipeg). Eniong, mapatnpndnke apketm
petafAntotra oty KAMon e KEQOANG KATH TO TEVIOAENTO SLAGTILA TNG
kataypoaens. H epyacia avt) aivetal va ivar n uévn ot Ppioypagio wov
KOTAYPAPEL SUVOLULKE T GTACT] TNG KEQPAANG Y10 KATO10 GLUVEYOUEVO YPOVIKO
dtotn .
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onTikn avtiAnwn Tou NPOoCc®Nou

H avtiinyn tov Ttpocdnov givat éva BEpa Tov £xEl AmOCYOANGEL TOAAES
EMOTNHOVIKES €101kOTNTEG Kot Topelg T TExvng. Ta tedevtaia ypdvia vidpyet
ALENUEVO EVOLAPEPOV, AGY® OVATTLENG VEDV HEBOSWV KOl TEYVOLOYLAOV, TTOV
EMTPEMOVV EMOTNUOVIKOTEPT] LEAETT] TOV UNYOVIGUMV [LE TOVG OTOIOVG O AVOPAOTIVOG
eyk€porog avtihappdveral ta Tpdomma. Mo TEPIEKTIKY] Kol EUTEPICTOTMOUEVN
oyeTikn epyasia eivar to Pprio v Bruce ko Young®.

O 6pog ‘omtikn avtiinym’ xpnoLpomoteitot £0M Y10 Vo SNAMCEL TIG JIEPYOTIES TOL
001 yoLV GTNV ovayvAdpLon VO OTTIKOV £peBicUATOg O avOpOTIVO TPOCHOTO, GTNV
AVayvVmOPLoT TOL VA0V Kal TNV eKTiUNomn TG NAkiag, oty a&loAdynon g
LOPPOAOYIOG TOV TPOGMOTOL, KO GTIV TEAIKT AVOYVMPLGT TNG TOVTOTNTOG TOV
TPOCHOTOV, av avTd glvar NN Yvwotd. Ot diepyacieg mov Aappdvovy yodpa yio v
EKTEAEDT TETOLWV AEITOVPYIDOV EEKIVOLV OO TOV OUOIPANGTPOELDN KO KOTOAYOLV
OT0 VYNAGTEPA KEVTPA TOV EYKEPAAOD. BEUATO TOL OTOTEAOVV OVGLOCTIKA KEQPAALN
™g épevvag TeptlapPavouv:

o Mnyaviopovg g 6pacng Tov 001 yOLV GTNV avayvaplot evog epebiopatog

®G TPOGOTO.

e Opotdtreg Ko dtapopég HETAED TPOoOT®Y, OGOV APo 6 TO PLAO, TNV

nAwia, T EULAN.

o [KavOTNTO AVAYVAOPLONG TNG TOLTOTNTOS TPOCHTMV, VIO SLAPOPES GLVONKES

QOTIGUOV KO YPOUATIGHOD 1| TPOGUVOUTOAIGUOD GTO ONTIKO TEGTO.
e [kavotnTo 014KpIoNG 1| TOVTOTOINGNG TPOCHNT®Y GE GYECT LUE TOPAUETPOVG
OT®G M YNPOVCT TOV TPOCHTM®V 1) 1 PLAETIKY d1ALPOPH TOVG ard TOV KPLTN.

[Mopakdto Bo cuinOOLV optopéva amd ta BEpaTa TOV £Y0oVV dpEeon oxéon HUe

v OpBodovtikn.

OnTIKOi HNXAVIOHOI OTNV avayvmpion Npocwnwyv

To cvotua dpacng Tov avBpdmov amoterel T0 TEMKO TPOIGV TOAADV YIAMAdWOV
€TV e£eMKTIKNG Topeiag, mov Eekva Pefaimg, TOAD Tpv mopovclactel To avOpdTIVOo
€100¢. To amotéleopa eival Eva TOAD AMOTEAEGUATIKO GUOTNUA, OAAL GE Koo
nepintoon tédeto. O advvapieg Tov gppaviovtal dtav KaAeitol va Aeltovpynoel £
amd 10 PLGIKO TEPIPAALOV, HEGO 6TO 0Toio dnUovVPYNONKe Kot eEeriyOnke. Yo
ovvOnkeg acvVNOTEG 1) TEXVIKES, YIVETOL ELPOVEG OTL 01 TOAATAEG OVAYKES, OTTMG 1
akpifela oTNV avayvopion avIIKELEVOV, 1] TOYVTNTA OTOKPIoNG, KOL 1
OTOTEAEGLLATIKT AEITOVPYIO GE SLUPOPETIKEG GLVONKES PMOTICUOV, £XOVV 00NYNOEL OTN
dNuovpyia evOg unyavicpod mov AapPavel opiopéva Bépata wg dedopéva 1 advvatel
va eneEepyaoctel GAO e amoteleopoticd Tpdmo>. KAaooud mapadetypo tov
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‘efiopoV’ ToV CLGTHATOG OPACNG GE PMOTIGUO OV TPOEPYETAL GVVHOWS aTd TAV®D
amotelel To mapaderypa Twv Nuiceapiov oty Ewova 1.

Ewcovo 1. To apiotepo nuiopaipio paivetar kvpto kai 10 ¢l koilo. Av, ouwg,
wepLatpéyooue v ikove, katd 180 poipeg, tote ta nuicpaipio poivetol
va. avtiotpépoviol. To porvouevo avto Gewpeitor 0tL opeiletar oty
TaPadoxn TOL EYKEPLLOD OTI O PWTIGUOS TPOEPYETAL OTTO ‘TOV® .

AvaAoyo YvooTo Tapddtyo TS 0PN oG OPIGUEVOV KATACTAGEDY MG
dedopévev amd To GVGTNIA OpaoTG, Elval | GNUAVTIKY] OLGKOAL Vo SOVLE TO
E0MTEPIKO LG PACKOC TPOGOTOV M KOIAO avTikeipevo™. O eyképalog avayvapilet
OTL TpOKELTOL Yo TPOS®OTO Kol T0 Bewpel avtopdtmg Kuptd. H omtikn avth amdm
elval 1oLPOTEPT] TG TPONYOLUEVNC, Y10TL StoTNPEITOL OKOUN Kol oV aVTO amoutel TNV
POy OTL 0 POTIGUAC TPOEPYETOL OO KAT®.

O1 ePLoPIGHOL TOV GLOTAHATOG OPOCTC EIVOL ELPAVEIS KO GTIV OVOLYVAOPLOT)
npocOneV. Kdbe tpdcwmo £xel pmTEWVEC TEPLOYES, OTMS TO HETMOTO KOl O1 TAPELES,
KOl GKOTEWVEG TTEPLOYES, OTTMC T, pLdTia, To LoAALS (cvvnOmc) kat To otopa. H
EVOALOYT TOV TEPLOYDV OVTMV ONUIOVPYEL LI YOPOKTNPIOTIKY EIKOVOL
PMOTOCKIACEWMYV, TOV EMTPENEL TNV AVAYVAOPIOT EVOG AVTIKELLEVOD MG TPOCHOTO,
QKON KoL 0V TOL AETTTOLEPT] XAPOUKTNPIOTIKA dgV dtakpivovtal. H toroypagikn avt
oY£0T TOV TEPLOYDY PMOTEWVOTNTAG TOV TPOCSHOTOV EIVOAL GYEOOV ATAPOLTITN YO TNV
AVayVOPIoT TNG TOVTOTNTOG TOV TPOCOTMV. AV TNV KATOGTPEWYOLLLE, 1] AVAYVAOPIoT
dvoyepaiveTarl oNuUavTIKd, Tpdypra mov cuuPaivel dtav n potewvdTnTa Elval
avTeoTPapUpEVN (apvntikd eAp) 1 6tav 6An N ekdva givor aveotpappévn (Ewova 2).
H dvokorio avayvdpiong mpocdrmv mov epgovifovtol avesTpappuéva, ivoe
onpovtikn. Iepdpata xovv deitet 011, evd N emTvyia avayvadplong Lropel va eitvon
95% oOtav ta mpdomma epeaviCovror Kovovikd, Otav elvat avesTpappeva 1 akpifela
ehattdveTon 610 50-60%°.

H dvokoiia avayvdpiong Tpos®OTmV OTav 1| POTEWVOTNTO £YEL AVTIOTPAPEL, 10MC
OPEIAETAL KO GTNV OVOTPOTY| TV TANPOPOPLOV TNG PMTOCKINOTG, TOV GLVIOWG
EMTPETOVY TOV TPOGIIOPIOHS TNG TPIGSIAGTATNG HOPPTC TOV AVTIKELUEVOL ..
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Ewova 2. H eixova yvwarod npoowmov. H avayvapion oo to apvntiko giva
oyeoov aovvory. H aveatpouuévn eixova emions ovoxolever tny
avayvapion.

Tpiodiaorarn doun

H onpacio g avtiinyng g tpiodidotatng Soung EvOg Tpos®TOov Yo TNV
AVayVOPLoT TOV, POIVETOL OO TO TAEOVEKTILLA TTOV TPOGPEPOLVV 01 EIKOVEG TOV
TPOEPYOVTAL O AMYELS TPLOV TETAPTOV GE GYéon Ue TIS Tpodchieg. Ot ekdves TPLOV
TETAPTOV O1VOVV KOADTEPT ATOWYT] TOV TPLEIUCTUTOV GYNHOTOS TG LOTNG, TOV
TOYOVO, TOV LUYOUATIKOV Kol TOV Topeldv. To mheovékTnua avtd goivetal vo
TPOGPEPETOL TEPLGGOTEPO Y10 TNV ATOUVI|LOVELCT| VEMV TPOCAHTOV TAPA Yol TNV
avVayvmPLoN HO1 YVOGTOV TPOCHTMV, To, 0Ttoio avayvopiloviot €€ icov kald
aveEaptnTo amd To £180¢ T ewdvac’. To yeyovdg Tt Katd TV 0pOodovTikh
dyveooTikn dlepyacio Tpoomabovpe vo aEloAoYNGOVLE £V AYVMOGTO TPOCMOTO, divel
Waitepn onuocio 6T XPNOT POTOYPUPLDV TPLDOV TETAPTMV.

H tprodidotatn doun and povn g, OUms, eV GOIVETOL VO, TPOGPEPEL TTOALY
oV avayvopion. Ewoveg mpocodnmv yopic TANPoQopies ypOUOTIGHOD 1} VONG, OTMC
exelveg mov Aappdvovtar and capmtég laser Tpldv dtacTdoewy, 1| aydApata, sivol
ToAD S0oKoA avayvopiotuec’. Avtd pumopel va onpaivel 6Tt GALOL TapayovTes
noilovv onuavtiKdTEPO POAO GTNV AEIOAGYNOT| TOV TPOGMITOL OO TNV TPAYLLOTIKN
TPLGOLAGTOTH OO, OV KOt OEV LITAPYOLV AKOUN EPEVVNTIKA oTOLYElD GE oYEoN UE
avtd 10 BN

Ot Hill kot ovv.* pedémoay v ovotnta atdpmv va avayvepilovy Tpéceomo
7oV glyov Ol TPONYOLUEVMG € pia amd Tpelg OYelS (TAdyLa, TPV TETAPTOV Kot
npochin). Awmictooav Ot1, dtav glxe ypnoyorombel n OYN TOV TPIOV TETAPTOV
KaTé TNV €KPEONoN, 1 avoyvAapLoT Tov 1010V TPOGAOTOL UTOPOVCE VAL Yivel
OTOTEAECUATIKA, aKOUTN KoL OTOV TapoLGLaLOTaV 0o SLUPOPETIKY ATOYN GTOVG
kprtég. H mldryia dmoym €0moe ta yeipdTEP OMOTEAEGHLOTO, KO O1 KPLTEG OEV
UTOPOLGaV EDKOAN VO YEVIKEDGOLV, OO TNV GAITOYN OUTY|, G€ AALEG OTTIKEG YOVIES.

Avdroya anoteAécpato Tapatnpnoay Kot ot Troje kot Kersten’?, ot omoiot
Moav amd KPITEG VoL avayvmpicovV YVOGTAE TOVG TPOGSHOTO O TAGYIES Kot
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pochieg OTOYpaPics. Ot elKOVEG TEPLEAAUPAVOV KOl POTOYPAPIES TV DIV T®V
kprtdv. H taydmra avayvopiong yvoot®v Tpocdnov nTov 1 0o aveEaptnta and
v Oy mov anewkoviCovtav. H avayvopion, OL®S, TOV TPOGOTOV TOL KPLTOV TAV
oNUAVTIKA KaBvotepnuévn oTig mAdyleg aneikovicels. To amotéleopa avtd eényeiton
a6 v vdOeon 6Tl 0 EYKEPOUAOG ATOONKEVEL TAL TPOCOTA TEPIGGOTEPO (G
QOTOYPOUPIKE oTIYOTLTTA PG G £vaL TPLEOAGTATO povTédo. Emeldn sipoote
TEPLOCOTEPO EEOIKEIMUEVOL [LE TNV TTPOGHIA OYT) TOV TPOGAOTOL oG, AOY® ETOPNG LE
TOV KaOpEMTT, SUGKOAELOLOGTE VO OVOYVOPICOVLE TNV TAAYO OW).

Idiairepornra

H dwtepdtra evog mpocdmov anoteAet 1o fabpd Katd tov omoio 10 TpdS®TO
dpépet amd To péco 0po. [apodio mov dha ta TpdSOTA 0KoAovBovV 1o 1610 Pacikd
oyé010 (pdtia, poTn, otopa), KABE TPOGMTO EYEL OPICUEVA YOPOKTPLOTIKA
TEPLOCOTEPO N AMYOTEPO TOVICUEVA KOl GE EAAPPDG dlopopeTikéS Béaelg. H
WotepdHTNTO TOV TPOCHTOV UTOopel va, LeTpnBel pe T cVYKplom TV BEcenY TV
SPOP®V GTOLYEI®V TOV TPOSMTOL € GYEoT Le 1o Héso 6po (Ewova 3). H
dwdkacio eivar aviloyn g xpnong T®v vrodetypudtov (templates) otnv
KEPAAOUETPIKY] aviAvo). To meplypapLilo TOL TPOSHTOV KOl YOPAKTIPIOTIKE,
OVOTOLKG oM UEiD ad TO EGOTEPIKO TOV CTUEUDVOVTOL Kot OAANAETITIOEVTAL G
VIOSEYLLAL, TTOV OVOTTAPIGTA TO HEGO Opo TOov TANBVLG LY. OTodNTOTE AMOKAON OTd

T0 VIOJELY LA ALTO, TOPLOTA GTOLYXEID OV KaB16TA TO TPds®MOo SrapopeTikd (Ewdva
4).

Ewova 3. O uéoog opog pwtoypapiadv amo oiepopa weptooikd. H eixova tov avopa
KQTOOKEDOTTNKE OO UOPPOTOINaN 43 pwToypapiadV, eV THS YOVAIKOS
ard 61 pwroypagicc (o Rowland™).
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Ewova 4.  H pwroypapio tov Harisson Ford ue onusiouéva yoparxtnpiotika onueio
700 TpoowTov. Aelid, o uécog opog amo ™y Eikovo, 3 ue to onueio tne KeVIpIkng
etkovas o€ oinleniOson. Tlopatnpnote 0Ti OV DTAPYOVY UEYAAES OLAPOPES, KO ODTOS
elval iow¢ évog Aoyog mov o n6omoi1og avtos Oewpeiton onotntikas eAkvotikog (PA.
AreOnrikn tov mpoowmov, oel. 27).

H péBodog avtn emtpémet  pétpnon g wiontepodTToS KA TPOS®MTOV, 0POov
QLT TPOKVTTEL O TNV OMOGTACT KAOE CLYKEKPIUEVOL GNUEIOV 0lTd TO AVTIGTOLYO
onueio tov pEcov O6pov. Mmopovpe, emiong, vo LETOGYNLOTIGOVE TO TPOCOTO
YPNOLOTOIDVTOGS TIG TEXVIKES TOV LETAGYNUATICLOD TOV guovav=. O
LETAGYNUOTIGUOG Umopel va yivel Tpog T KatedBvuvon tov HéGov 6pov,
LETAKIVOVTOG TO CTILELD TOL TPOCHTOV TOL ATOKAIVOVYV TANGLEGTEPA TPOGS TOL G LETD
Tov Vrodeiypatog. H dadikacio avtn Bo eAattdoEL TV 13101TEPOHTNTA TOV TPOGAOTOV.
AvtioTtpo@a, LTopovLE VO ALENCOVLE TNV 1O10UTEPOTNTA, ATOLOKPVVOVTOG T CTLELD
7oV anapTilovy T0 TPOGMOTO AO TA AVTIGTOLY TOV HEGOL Opov. H dadikacio avt
Ba dNUIOVPYNGEL La “KOPIKOTOVPO TOV TPOSMTOV, TOVILOVTOG T YOPOKTNPIOTIKA
nov 10 kévouv Eexwptotd (Ewdva 5). Ot kadtéyves mov {oypapilovv KapikaTovpeg
TPOCAHTOV aE10TO0VV 0LTO TO YEYOVOG Kot vieptovilovy ekeiva Ta GToLyEln TOV
TPOCHOTOV TOL SLPEPOVY ard TO cLVNOIGUEVO.
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Ewova 5.  Apiotepa: n mpayuatikny pwtoypagio. Kévipo: Metooynuatiouévy sikova
OV Eyel To 1010 aynuo. ue 10 péso opo (PA. Ewova 3). Aeia:
Metooynuotiouévy e1kova. 0Tov Tovi{ovtal 01 JLAPOPES TYHIUATOS OTTO TO
UEGO Opo (KapikoTodpa,).

H 1dopopoio v Tpochdnmv @aiveTatl 0Tt EVILTOVETAL GTOV AvOpOTIVO EYKEPAAO
o eviovotepo Bodpd amd 6t eivon oty mpaypatikdtra. Ot Benson kat Perret?
LETOCYNUATIOOV QOTOYPUPIES YVOOTMOV ATOUMV LLE TOV TPOTO TOV TEPLYPAPNKE
Tapandve, ovEdvovtag 1 EAATTOVOVTAG TV 10101TEPOTNTA TOVG. Kpitég mov toug
{mOnke va emAEEOLV TNV €1KOVA EKETVI TTOL BE@POVGOV TV TPAYLATIKY), ETEAEEAY
€IKOVEC e Kamolo Babud kapikatovpas. To povopevo avtd gaivetor vo 1oy vEL LOVO
Y10 81 YvooTd Tpdcome’’.

To opBodovtikd evolapépov givar €dm onuavtikd, Yot moAhot acbeveic Exovv
KATO1EG OKEAETIKEG OLGUPUOVIES, TOV UTOPEL, OTA HATIO TOV AAL®V, CALL KAl TOV
OpBodovtikmv, va vreptoviCovral. Aegv Exet pedetndel av avtd emnpedlel Tov
OpBodovtikd Tpog TV KaTAoTpon ‘embetikdtepov’ oyediov Oepaneiag. [Tdvime, n
KAVOTITO OVOLYVOPLoNG KOt O1AKPIONG TOV TPOCHTMY PETOED TOVG Elval 6TEVE
GUVLPOCUEVT LE TNV EUTELPTA TTOVL £YEL KOVEIS. YTAPYOLV EPEVVITIKA GTOLYEID TTOV
delyvouv 0Tt eiva ELKOAOTEPO Vo dlaKkpivove SLopopE LETAED TPOGMOTMV TNG OKNG
LG QLANG 1 Kot €BVIKOTNTAG, EVO TPOCMOTO GAANG PLANG LG Qaivovtol Tepimov
opoto® . To yeyovoc antd opeileTon HEALOV 6T1 LKPOTEPT EUTELPLL TOV EYOVLE OId
TPOGOTU AAADV PLADV, TAPA GE KATOLN TPAYLATIKY LEYOADTEPT OUOLOTNTO LETAED
aTop®V ALV pUA®V. H cuveync ékBeon oe mpodcwTa pag eLANG KatevBhvel Tov
EYKEPAAO GTO Vo OlvEL TEPIOTOTEPTN CNUOGIN GTO GTOLXELD EKELVA TOV S1OLPOPOTOLOVY
T0, TPOCMOTO. TNG GLYKEKPIUEVNS PLANG HETAED Tovg. Ta ototyeia avtd dev givat,
OUMC, KT  avayKn eKeiva Tov Pmopel va d10(popoToloVV KAADTEPL AALES PLALG.

Avaioyn €0Tioom 6€ SLPOPETIKA YAPAKTNPIOTIKA QaiveTol 6Tt cupPaivel kabmg
yvopilovpe £va ATOUO TEPICCOTEPO. TNV APYIKT YVOPLLio, I0mg dDGoVUE
TEPLOGOTEPT PapOTNTA GE YOPUKTPLOTIKA 0TS TO YPDUL TOV LOAADY Kot 1
KOUU®ON, EVO apydTEPQ EGTIALOVILE OE ECMOTEPIKA YOPAKTNPLOTIKG TOL TPOGHOTOV),
7oV dgVv PETAPAAAOVTOL TOGO GLYVA, OTMG TO GYNLA Kot 1 BEon TV HOTIOV Kot TNG
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pots. H eumeipia kon 1 eotioon o€ SapopeTKd YopaKTpIioTikd eivotl mlavov va
dnpovpyet drapopetikn avtinymn kot evaicinocio peta&d opHodovVTIK®Y Kol un
eIKOV (PA. TOpOKAT®).

AkpiBela onTIKAG avTiAnYyng npoocwnwyv

H avtiinyn tov tpocdnwv, Kot 101aiTepa TOL O1KOV LG TPOoSHTOV, eEapTdTal,
BePaimg, kot amd Yyuyoroyikovg Tapdyovies. Ot mapdyovteg avtol amoTEAOVY TOAAEG
@opég 1o KivnTpo mov 0dnyel Tov achevi) oty opbodovtikn Bepameia. O
opBodovtikdg Ba mpémel va yvmpilel 6tL 1 01K1d TOv ‘avTiKEEVIKT aEloA0YN0oM
umopel v unv tawtiletal Pe TNV LITOKEEVIKT EVTUTIMOT) TOL 060EVOVE GYETIKA LLE TO
Tpdcmnd Tov. Eival, emopévmg, onuavtiko va pedetndovv ot yuyoroyukoi /
KOW®OVIKOL TOpayovTeS, Tov Umopel va ennpedlovy TV OTTIKY| avTiAnym TV
acBevodVv ¢ TPog Ta TPOcMOTA, Kot Vo Kaldopilovv tnv aucOnTikn eikdvo mov Exovv
Y10 TOV €0VTO TOLG KO TOVS AAAOLG (Y10 L OVOICKOTN O aLTMV TV Ogpdtov BA.
Giddon™).

‘Eva emiong onpavtikd 0épa, mov mpénel va egtaotel, eivat To katd TG0 elpaote
akp1Peic otV aloAdynon evOg TPOGMTOL HEGM TNG OTTIKNG EIKOVOS TOV
TPOGAAUPAVOLLE, 1] OV OPIGUEVOL TOPAYOVTES ONLLOVPYOVV GUVONKES ‘OMTIKNG
andtng’ mov duoyepaivouy v afloAdynon N mapoarioavovv. Eivat yvoot n taon va
VTOEKTILOVUE TIC OPpLLOVTIEG OMOGTACELS OE OYEOT LE TIG KAOETEC, YEYOVHG TTOV
napovotdletarl oty ontikn omdtn Tov aveotpappévou T (Ewkdva 6), 1§ ko o TAEypo
oplovtimv Kot katakOpueoVv Ypaupav (Euwova 7).

Ewcova 6. Towa ypouun eivor ueyodvtepn, H omtikn amotn ivor eviovotepn Otov
oynuoriCetor o aveatpouuevo T (apiotepd), Tapa. OTa 01 1O1ES YPOLUES
Eyovv ) 010T0ln yowviog (0e1a,).
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Ewova 7.  Iloio wAéyuo. oynuatiler axpifn tetpaywvo, Apod emiAélete, yopiote )
oelion oto TAGL Kol Tapatnpeiote Coval.

H d1apopeTikn mukvotnTa TOV KOVIOV GTOV AUOIPANCTPOELT, OVAAOYO LLE TV
amoOoTOoT amd TV OYPA KNALdQ, dNUovpyel SPOPES TNV OLOKPLTIKN TKOVOTNTO TOV
OTTIKOV GLGTNHLLATOG, AVAAOYA LE T BE0T OV €YEL VAL AVTIKEILEVO GTO OTTIKO TENTO.
"Etot, 1 aviyvevon dlopopdv 6T Lopeoroyio GUVOET®V OVTIKEIEV®VY, OTMG TO
TPOCHOTO, EYEL SAPOPETIKY evacONGia 6TO KEVTPO TOV OnTIKOV TEdiov amd v
neprpépeta. 'Evag tpomog eEilcoppdmmong avtig g evaisnaciog sivar n peyébuvon
TOV OVTIKELLEVOVD, MGTE VO AVTIPPOTEITOL 1] SLAPOPA TVKVOTNTOG TOV KOVIMV TOV
o@D

H opBodovtikr] kKAvikr] aE1oAdyNon TV Tpochnv yivetal cuviimg e
Tom00ETNON TG KEPUANG G€ cLYKeKPLEVT BEom, 1 omoia Bewpeitar OTL dtevkoAvVEL
™ depyacia. Eqv avtd oydet 1) oyt dev €xet epevvnbel. Eniong, dev elvar yvowotd ebv
Le KaTdAANAN 6TAGT TG KEPAANG UTOPEl KOVEIS VO KOADWEL GKEAETIKEG OLGUPLOVIEG,
Omwg 0 Tpoyvabicudc N omeBoyvabicpog g kdtw yvadov.
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A100NTIK TOU NPOCWNOU

H a1tk tov mposmdmov givar £va moAd peydio ke@dlato, To omoio Bo Oryel
EMUYPOULOTIKA, ETEWON EXEL LOVO EAAPPE Gyéom Le To BEpa TG epyaciog aVTNHC.

H a160ntikn| tov mposmdmov £xet amacyoAnoetl t PifAtoypapio and ToALd xpovia,
aALG TEAELTALMC TapoTNPELTAL WO10ATEPT EUPACT KoL OO TOVG 0pHOOOVTIKOVG OALY
Kkat Tovg aodeveic™ **. H napadoctokh péhodog aEloddynong g aoOnTikrig Tov
npocdnov atnv Opbodovtikn givar amd v Thayio Oy, kot cuvRB®G pe T ¥p1oN
1(VOYPOUPMUAT®V TNG KOTATOUNG Top*%: 3% 30 11.80 "Eyovv mpotabel d16.popeg avardoelg
NG KOTOTOUNG TOL TPOGMTOV LE TN ¥PNOT YOVINKDOV 1 YPUUUIKOV uarpﬁcaw\/zs’ 26,33
Emiong, £xovv dnpocievtel apkeTéc epyacieg mov e£TALOVV TIC TPOTIUNCELG
0pBOdOVTIKAOV Kot U EW0IKMV, 0€ o TPocTdeld v KaBoploTel av vTapyovy
Sapopéc otV onodnTikh a&lohéynon tov nposhuey’ ' 10 18 13719,

Eilvai, 6poc, epgovég 6t n oioOntiky tov tpocdnov e&aptdror amd TAn00g
TOPAYOVIMV, TOV UTOPEL Vo Unv oyetilovion Le v Kawrouﬁ69’ 68, [Ipocopateg
epyacieg otov Topén TG Yuyoroyiag Exovv oei&el OTL VILAPYEL Lo EVTOVN TPOTIUN O
Y10 TPOGMOTO TOV OTOTEAOVV TOV ‘UEGO OPO’ G€ OTL APOPE TO GLVOMKO GYNLLOL, TO
oynuo Kot T 0€om TV EMPEPOVS GTOLYEIMV, KOL TV VOT| KOL TO YPDLLO TOV
8épuarog3 2. Tétow TPOGMOTO LTOPOVV VO “KATOGKELOGTOVV LE TN XPNON YPAPIKDV
odyopiBuov kat T Bordeta nhektpovikdy voroyiotdv®® (BA. Euova 3). O péoog
OpOG TOAADV TPOSOT®V £ival GLVNOMG TEPIGGHTEPO EAKVLGTIKOG OO OAQ T TPOCWTAL
amo ta onoio Tpoépyetat. [lapodra avtd, eivar Suvatdv va Kataotel EAKVGTIKOTEPOG
Le PKpEC TapePPacels Tov Tovifouv To ONAVKAE YapaKTNPIOTIKA Kot T VEOTNTA TG
NAkiag, Onwme ta peydia Latio, To PIKPO GTOHN Kot O kPO nc()ycovag34’ % H épevva,
TAVTIOG, TOV AGONTIKOV TPOTIUNGEMVY G€ OTL POopd TO AvVOPOTIVO TPOCHOTO £lvar
€vag TOAD VEOG Kot EVOLAPEPMV KAASOG TNG EMCTNHUNG.
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E101k0 M&pog

To Edwkd Mépog amotereitar amd Tpelg GVGTOLEG EPEVVNTIKEG EPYOCIES TOL
elyav okomd va e£eTdcovv optopéva Bpata Tov oyeTilovTol Pe TV OTTIKY Kot
a1oONTIKY avTIANY”N TG KEQOUANG amd TV TAGY10 OW).

Mia and g facikég apyég mov otnpilovv TV ¥p1oN TS PLGIKNG GTACNS TG
Ke@aAng omnv OpBodovtiky ivar 6Tt o elvor 1 EXKpATESTEPN GTAGN KATA TO
LEYOADTEPO YPOVIKO SIUCTNLO TOV KOWMVIK®V ETAPAV VOG atdpov. Emopévmg, o
avt ) 0éon aglohoyeital To Tpdc®TO amd TOLG AALOLS, Kot Pdoel avTiG TG BEomg
pEMEL va. yiveTon Kot 1) opBodovtikn didyvwon. H droyn avtr| Bempel og dedopéva
V0 ToLAdYIGTOV oNUEln, Ta 0ol dEV £XOVV £mG TOPA TEKUNPLODEL ETAPKAOC:

a. Ot puokn B€om ™G KEPAANG Etvat ¥poviKdg 1 emtkpatéotepn. Edv, opmg,
avtd dev 1oyVEeL, TOTE glvarl SHGKOAO Vo LTOGTNPLYOEL 1| TPOVOLLOVYOS ETAOYN TNG OTN
JyVOGTIKY dlEpyacicL.

B. Ot ontik| avTiAnyn TG LOPPOAOYinG TOV TPOoS®TOL eEapTdtan amd T BEom
™¢ ke@oAnc. Edv, opwc, pmopovpe va a&lo0A0yNcovLE T LOPPOAOYIO TOV TPOCHTOV
pe v idwo evkoAia Kot yopic cedApa, aveEaptntog g BEomg ™G KEPAANG, TOTE OeV
Ba Tpémetl va amatteitan 101K TOmoOETNON KATA T ANYT| TOV SIYVOCTIKOV HECWV.

H pd 1t gpyacia £xet okond vo LEAETHGEL TN OTAGCT TG KEPAANG LLE
OLVEYOUEVEG LETPNOELS Y10 CYETIKA LEYAAO YPOVIKO dLAGTN O, OTAV TO ATOWO OoKEL
KoONUEPIVEG OPACSTNPLOTNTEG GTO KOW®VIKO Tov mepPdAdov. H dgvTepn epyacia
TPooTabel Vo EPEVVIGEL TO GV 01 AAAAYES GT LOPPOAOYIO TOV TPOCHTOV
emnpedlovv tov 0pBodovTIKO 6TV TPOoTAOELL TOV Vo KaBopicel TNV Kot~ exTipumon
evoikn Béon (EDO) g kepaing. H Tpitn epyacio eetdletl v wavdtnta va Kpivel
KOVEIG TN LOpPOAOYio TOL TPOCSHTOV, OKOMO Kot OTAY aVTO OgVv glvar TomofeTnévo
oe opllovtia Béon.
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ZUVEXOHMEVN HETPNON THG OTAONG TNG KEPAANG

Eicaywyn — Zkonog

YuveyouevT LETPNON TNG OTAOTG TNG KEPAANG £xel emyelpnOel pdvo og pia
EPEVVNTIKT epyacio, 1 omoia TeptypdpeTan o€ meptocotepa dpbpa otn Piploypapia
33132 H yétpnon éyve pe TV TomoBETON EI8IKTIC GVOKEVNC 6TO GKEAETO YOAMAV.
H ovokevn katéypagpe v KAy 1 €KTaon TS KEQAANG GE TOKTA YPOVIKA
dwotuata Tov 0.65 0eVTEPOAETTMVY V1o GLVOMKO YPOVIKO OACTNUN S5 AETTOV, KATA
70 07010 TO ATONO TEPTATOVGAV GE KAEIGTO Y®po. Ta amoteréopata £de1Eov OTL M
KEPOAN NTAV GE OLOPOPETIKN GTACT OO TN PUOIKT) GTACT KEPAANG, EVD
TapaTNPNONKE Ko 0pKETH) LETAPANTOTNTO KOTA TN SIUPKELD TOV TEIPALLOTOG.
Agdopévov 0TL | pyacio LTI NTOV TEPLOPIGHEVT], TOGO YPOVIKA OGO Kol OC TPOG TIG
dpacTNPLOTNTEG TOV ATOU®V TOL EAafav uEpoc, BempnOnke evdlopépov va yivel véa
UEAETN UE ONUAVTIKA TTLO SIEVPVUEVEG GUVONKEG.

YKomdg ™G epyaciag vt NTav va peAetnBel ) 6TAoN TG KEPAANG LUE
OLVEYOUEVEC LETPNOELS Y10 LEYOADTEPO YPOVIKO S1AGTNLO (TOLAGYIGTOV HIoT DPaL),
KATA TN O1dpKELD KAOMUEPIVOV OGYOMMDV Kot KLPImG EKEIVOV TOV GLVOdEDOVTAL O
KOWMVIKT ETOQY| LE GAAL ATOLLOL.

M£O0d0¢ ka1 YAIKO

ZUOKEUN

H ovokevn mov ypnoyomomOnke nrav owcntipog ardkiiong (inclinometer) 600
a&ovav (Dual axis digital inclinometer Micro-50-D70, Spectron Systems Technology
Inc.). H ovokevn amotedeiton and oioOntipa khiong AU 6000-A-014 dvo aEovev pe
UIKPOETEEEPYOTTH KO OVOAOYIKO-yMelako petatponéa 12 bit, o omoiog petatpémet
yovia KAlong o€ yneloko celplokd onpa. O KoaTaoKELOOTAS AVAPEPEL YPOLLUIKY)
andkpion yio kKAoelg £45°, draxprrikn kavotnta (resolution) 0.02° kot €0pog
Aertovpyiog £60°.

H\ektpodio S

Yvypo

Ewova 8. Zyedioypouuotixny omeikovion Kol gatoypapio tov aictntipo kAiong.
Araxpivoviol to. TEVTe NAEKTPOIO0. KO TO OINAEKTPIKO DYPO.
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O actnmpog andxiong anoteAeitan amd doyeio mov mepPEyel SIMAEKTPIKO VYPO
kot wévte nhektpdola (Ewcova 8). Avdroya pe tnv khion Tov doyeiov ®¢ Tpog 10
opilovtio eminedo, petafdiietar kot 1 KAIon Tov VYPOV G TPOG TO doYElo, Kot KATH
OULVETELD, 1] GYETIKT O10Pfpoyn TV NAEKTPOdi®mV. AVTO €Yl MG AMOTEAESA TN
petafoln ¢ NAEKTPIKNG YwpNTIKOTNTAG HeTalD TV nAekTpodiny, n omoia peTpeitan
a6 T0 GVVOOEVTIKO NAeKTPOVIKO KOKA®pa. H mepiodog amokatdotacng tov
ovotipatog (settling time) eivar 500 ms. [ThgovekTpota Tov oeOnTpa eivor To
pikpd péyebog ko fapog, N duvatdTTa LETPNONG TS KAIoNG 600 aEOVV cuyypdvmg
Ko T0 PEYAAO £0pog Aettovpyiag. MetovéKTna Tov acONTNPA Y100 T GLYKEKPIUEVT
epappoy”n eivar To yeyovog 0Tt emnpedleton omd EMTAYVVOELS 1 EMPPAdVVGELS TNG
KEQPAANG Katd TV kivnon tg. Tétoleg aAlayég Toyvtntag eivar Suvatov va
TapAcHPOLY TO LYPH Kot Vo, ONOVPYOHV TAACUATIKEG petpnoels. H enintoon tov
TOPAYOVTO 0VTOV GTO ATOTEAECUATO TNG EpYaciog dev fTav SuvaTdv va a&toroynOet.
[Tavtmg £yve Tpoomdheia 01 GLVONKEG LETPGEMG VO OTOTPETOVY OVENUEVEG
EMLTAYVVOELG.

To onpa g cvokevng droyeTelONKe o€ VToAoyloT| TaAdung Palm Ille, 3Com, o
0mo10G £TPEYE E01KO AOYIGLUKO, TOV avOamTTUYXONKE E01KA Y10 TIG AVAYKEG TOV
nepdpartog (Ewdva 9). To Aoyiopukod frav ypappévo oe yhwosa BASIC (HotPaw
Basic, http://www.hotpaw.com/rhn/hotpaw/, Ronald H. Nicholson, Jr.) kot kotéypoge
10 onpa kéOe devtepdrento (PA. [Tapdptua A, ceh. 87).

Ewova 9. O emrmalduiog vroroyiotyng Palm Ille katd ) o16pkelo KOTOYpaPHS TV
UETPNOEWDV.

H ovokevn tonobemnke oto yeico kamélov (Ewdva 10). To kadmddio amd )
GLGKELN TEPVOVCE TCM A0 TOV OLYEVO TOV OTOLOV KOl KATEANYE GTOV VITOAOYIGTN
ToAdUNG, OV NTa TOTOBETNUEVOC OTNV ToémT ToV TTavTeAovioD. To Kamédo NTav
OTEVA TPOGUPLOGUEVO GTO KEPAAL, MGTE va UV petakiveitol. H cvokevn katéypops
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™V KAoN TG KEPAANG YOP® amd £yKapoto a&ova (KAyn — £KTaon), oL amodideTot
LLE TOVG OPOVG «OeTIKN KAIoT» KO «apvnTIKY KAoM», Kot YOpw amd tpocsHionicHio
a&ova (khion de€1d — aprotepd), oL AmOdIdETAL LE TOVG OPOVG «OETIKT ATOKAION
KO «OPVNTIKY AmOKALoT.

Ewova 10.  To komélo ue t o0OKEDY KOTOUETPNONS TPOTOPUOCUEV OTO VELOO.

MEeTPNOEIG

v apyn Kot 6T0 TEAOG KAOE TEPLOO0V PETPN|CEMVY, EAAUPAVOVTO HETPNOELG
avaeopds. Avtég meptehduavay TEVTE Kataypopés TG PUOIKNG OTACTG TNG KEPAANG
(6pBo-0Tdon) HeETA Omd TOAAVIMGCELS TNG KEPAUANG EUTPOG — oW, Kol TPELS
KATOYpaPEC TNG PLOIKNG BEomg TG KeaAng (0éon kabpéntn). O okomdg TV
KATOYPAP®V OVTAOV TAV: 0) Vo cLYKPOEL 1 oTiyoio KaToypagn g oTaong g
KEPOANG LE TIC GLVEYOUEVEG LETPNOELS, Kot ) va e§akpiPmBel 6T1 dev vanpye
petakivnomn tov kaméAov Katd ) dtdpkela Tov melpdpatoc. H kupio mepiodog
LETPNOEMV NTAV Ol0PKELNG TEPITOV UGS DPOG.

Ed® mpémel va TovioTtel 0Tt 01 LETPNOELS TOV EANPON GOV dEV ATOTEAODV OMOALTEG
TIWESG TNG KAIOMG TG KEPAANG, POV 1) GLGKEVT OEV NTOV TAPUAANAGUEVT] LE TO
eninedo @paykeodptnc N dALo 0dNyo enimedo. Ot peTproels £xovv Evvola LOVo v
ovykp1BovV petald Tovg. I'a tov Adyo avtdv, o1 HETPNCELS avapopdis cuykpidnkay Le
TIG LETPNOELS KATE TNV KVPLoL TEPiodo TG KABe cuvedpiog petpnoemv. ['a tov ido
Adyo dev givar dSuvatodv va cuykplBodv ot 061G TG KEPOANG HETAED TV GUVESPLDV.

AwapéTpnon (Calibration)

H amdkpion tov petpntov kAiong eetdotnke e Kataypapég LETPICEDV OTAV
Nrav TomofeTUéVog o€ YVOOTEG KAIOELS ™G TPOG TO 0p1LovTio emimedo. EAnpOnocav
petpnoelg v kAioeg 0, 10, 15, 20, 25, 30, 35, 40, 45 kot 50 popav. To didypoppo
KMong — pétpnong eaiveron oty Ewova 11.
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Ewcovo 11.  Micypopua tns kAiong e o0OKEVNS 0€ ayéon ue v omokpion te. H
oyéan Oev Ivol TANPWS YPOLUIKT.

H oyéon g khong pe v amdkpion TG GVOKELNG OEV NTAV TANPMG YPOLLLIKY).
[Ma to A0Y0 avTo YpnoomomOnKe TOAV®VLIIKT GUVAPTNOT dELTEPOL PabpoD, Tov
€0mae ovvtedeotn ovoyétiong R = 0.999664. H cuvaptnon nrav:

Khion = 0.050071 x Axdxpion - 0.0000108 x Anérpion’

H ocvuvéptnon avt xpnoomomonKe yio va LETATPATOVY 01 LETPNOELS TG
OLOKEVNG G€ KAION NG KEQAANG G€ Loipec o¢ TPog To optldvTio eminedo. Xe OAa Ta
ATOTELECUATO TTOL OKOAOLOOVV, 1 EKTAON TNG KEPUANG avapEPETAL OG Oetixy Klion
EVD 1 KAPWYN TG KEQOANG avapEpETaL WG apvyTiky klion. Emiong, n képuymn g
KEPUANG TTPOG TOL APLOTEPL AVOPEPETAL WG BeTikn amorAion VD M| KAUWYT TPOG TO.
de€18 avapEPETAL WG APVHTIKY OTOKALOY.

2V aviAvon TOV amoTEAEGUATOV TopatnpROnKe OTL LEPIKES LETPNOELS
vrepéPnoay to dplo tov dypdupotoc (Ewkova 11) 1§ axdpa Kot to dplo Aettovpyiog
tov aoOnpa. o to Adyo avtd ¥PNCIHOTOMONKOY UN-TOPAUETPIKES CTATIOTIKES
JOKIUAGIES.

AnoTteAéopara

Zuvedpia 1"

H ocvvedpia avt) éhafe ydpa amd 11:00 émog 11:45 n.pu.. To dropo mov £pepe
ovokevn Ntav appev 39 etdv. Katd ) didpketa e ovvedpiog mepnatodoe o€
KEVTIPIKO OPOLO KOt KOLTOVGE TIG PLTpivec, evd aydpace Kot Tay®mTd (OUKOYEVELNKO)
amo éva Katdotnpo. O kopdg rav aibplog.
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METPROEIG PUOIKIG OTAONG KAl OTAONG KaBpenTtn

Ot LETPNOELS VTEG EYIVOV OTNV APy Kot TO TEAOG TNG CLVEDPLAG.

2TOTIOTIKG GTOYELN KO TO SLAYPOLLLO TOV LETPTCEMV QOIVOVTOL TOPOKATM
(ITivaxag 1, Ewkéva 12). Ot apyikéc LeTPNOEIS NTaV OXEOOV TOVTOCTES LE TIC TEMKEG,
TPAYUO TOL JElYVEL TN GTAOEPOTNTO TG GUGKELNG LETPNONG O GYECT) LLE TNV KEPOAT].

Apyun] otaon Apyucn 0éom Tehx] otdon Tehwkn 0éon
KaOpémTn KoOpénTn
Amoxiion KAion  Amdxiion Khon — Amdxiion Khon Amodxiion  Khion

Ap1Opog 78 78 66 66 56 56 36 36
LETPNCEMV
Méon tipn -2.95 12.51 -1.89 8.32 -3.00 12.54 -1.96 8.52
MetofAntomta | 0.54 1.08 0.75 0.98 0.87 1.31 0.28 1.46
Ytafepn 0.74 1.04 0.87 0.99 0.93 1.14 0.53 1.21
amoKAon
Abpeon Tiun -2.94 1238  -1.87 8.20 -2.94 12.40 -1.92 8.50

Iivaxag 1.  Apyixés kou tedikés uetpnoels twv Géoewv avopopds. Aev mopotnpnOnke
0100P0. UETALD TV OPYIKMDV KO TEAIKWOV UETPHOEWV.
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Ewcovo 12, Midypopa tv UeTpRosmy Koto. T O10pKELO. KOTAYPOPHS THS PUAIKNS aTdong kal s Oéong kabpémtn. Me koxkivo ypauo n klion g

KEPAANG (Extaon-kouwn) kai pe Umle ypoua n amoxiion (opiotepd-oeéia). O1 kKoTaypopes TS LOIKNS aTaons axolovBodv Tig
TOAQVTOOEIS THS KEPOANS TIPOGS TO. EUTPOS Kol TPOg T0. Tiow. O1 Kataypapés e otaons kobpérty axoiovBodv tig tolaviwoeig deia-
OpIOTEPQ, 01 OTOIES EYIvaY ETTITHOES V1o va. opiobetnBodv o1 kataypopés. O opilovtiog aéovog gival oe devtepilenta.



Ewcovo 13.  Or uetpnoeig g kAions e kepalng (kouwn-éktoon) Kot thv kKvpio mepiodo Ty uetpioewv, n oroio, omjpkeae 33.3 Jemra. (2000
uetpnoeig). H opilovtio aoveyng ypopun ovimposwmedel T QUOIKIH 0T00N THS KEPOANS, OTWS UETPRONKE oTNG apy Kol TO TEAOS THS
ovveopiog (otis 12.5 poipeg). H opi{ovtia droxexouuévn ypouun ovtmpoownevel ) pvoiky Oéon kalpémmy (otig 8.3 poipeg)

37
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MeTpnoeic karda Tnv kKupia nepiodo Tng ouvedpiag

H xvpia mepiodog tov petpnoewv neprehdpufove 2000 petproeig (mepimov 33.3
Aentd). To dudypappo g KAlong g Keaing eaivetar otnv Ewova 12. O Iivaxoag 2
OelyVeL OTATIOTIKA GTOLEIN TOV LETPTCEDV OVTMOV, KOOMOS Kol EKEIVOV TNG mOKMONG
(0e&la-aprotepd) TG KEPOUANG, TOV dev Paivovtal otnv Ewova 12.

Anéxion  Khion

+: aproTepd  +: ékTaom

-: 0glud - Kapyn
ApBuog petprioemv | 2000 2000
Méon tun -4.42 3.19
MetafAntomta 61.30 159.79
Ytafepn amodKAIoN 7.83 12.64
EAdyiom tyun -36.98 -89.17
Méyiom tyun 27.00 32.88
Evpog tipmv 63.98 122.07
Aldpeon tyun -4.49 5.99
Katdtepo 25% -8.98 -2.67
Avotepo 25% 0.44 11.75

Iivaxog 2. Tleprypagikés e TV UETPHOEMV THS ATOKAIONG KOl KAIONG KOTA TNV
KVpILO. TEPIOOO THS GVVEIPIOG.

Eivon eppavég ot 1 kAion g Ke@aAng Kotd tnv Kupia mePiodo g cuvedpiog
Ntav KpoOTEPT (G€ LEYOADTEPT KALWYT)) OO TN PUGIKT GTAGT, AAAG Kol oo T
ovoikn Béon kaBpéntn. H dokipacia t-test £d€1Ee Ot 1 péon T tov 3.19 popav
NTAV GTOTICTIKMOG UIKPOTEPT Ao TN LGIKN otdon (12.5 poipeg):

t test Yo éva osiypo:
Méon tyun ogtypartog = 3.195
Méon Ty ovykpiong = 12.5 (dvoikn otdon, OTmg LETPONKE oTNV 0pyN|
Kol TO TEAOG TG GLVEdpiaG)
MéyeBog detypatog n = 2000
Ytafepn anokion = 12.64
95% CI y1a dtapopd tov pécov Tipumv = -9.88 to -8.77

df=1999
t =-32.989897
P <0.0001

To 1010 amotéleopo TPOKVTTEL Kot amd GUYKPLoT TNG OLAUEONG TYUNG, LE TN
dokipacio Mann-Whitney:
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Mann-Whitney U test
Apywcég petproei: 78, diapeon tiun: 12.38
Kvpimg petproeic: 2000, diapeon tipn: 5.99
U =28.419254
P <0.0001
95% CI y10 d10p0pd TV SIAUECOV TIUDV:
Spopd TV SAUEC®V TILOV = 6.55
CI=4.99 ém¢ 8.47

"Eva GAho onpavtikd otoryeio nTov 1 peydin petafintdémmra tov petpricemv. To
50% tov petpnocov frav petald —2.67 kot 11.75 poipeg (IMivaxoag 2), £va gvpog 14.4
HOPGV YOp® omd T ddpeon . Avtd onpaivel 6Tt tepiocdtepo and 10 50% Tov
GLVOAKOD ¥POVOV, N KEPAAT BplokoToV o€ KAIGT OV ameiye TG SIAUEONS TIUNG
TeEPLocOTEPO amd 7 poipeg (Kot emmpocsOETmC, 1 d1dpesn TN amelye TG PLOIKNG
014on¢). To ochvoro Twv peTpnoemv mov amelyov Aydtepo and 1 poipa exatépmbev
g PUOIKNG otdong (12.5 poipec) Rrav 157 (dnradn to 7.85 % t0v GUVOAOL), EVD
exeiveg mov ameiyov Ayotepo and 2 poipeg ekatépmbev g puotkng otdong ftav 310
(OnAaom to 15.5 % tov Guvorov).

Zuvedpia 2"

H ocvvedpia avt érafe xdpa amd 11:30 éog 12:00 w.pu.. To dropo mov Epepe
ocvokevn fTav 1o id1o g 1™ Tuvedpiog. Katd tn didpkeia g cvvedpiog odnyodoe
0€ TPOOoTIOKO dpOHO Kol o€ avToKvTOdpopo. O kapdg ftav aibprog. H cuvedpia
avt EAafe ydpa TPES NUEPES LETA TNV TPAOTY.

METPROEIC PUOIKNAG OTAONG Kal OTAOTNG KabpenTn

Ot PETPNOELS OVTEC £YVaV GTNV OPpYN Kot TO TEAOG TNG CLVEDPLNG.

2TOTIOTIKA OTOLYEID KO TO SLAYPOLLO TOV LETPNCEDV POIVOVTOL TOPAKATED
(ITivaxag 3, Ewkéva 14). O apykéc petpnoelc Bpédnkav eha@padg LKpOTEPES Ao TIG
teMkég (1.5° — 2°). H dapopd iomg vo opeileton o€ LETAKIVION TNG GLGKELNS,
KaBOc0oV MTaV TOPOLOLO KOl YL T OTACT 160ppomiag Kot yia T 0€om kabpéntn. [
70 AGYO aVTO, 1 HECT] TN TNG APYIKNG Kol TEMKNG péTpnong Bewpndnke oti
AVTUTPOCMOTEVEL TN UETPNOT avapopdg (otdomn tooppomiog: 8.5% Béon kabpémntn:
5.4°).
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Apyun] otaon

Apyun] 0éon

Tehx] otdon

Tehwkn 0éon

KaOpémTn KoOpémTn
Anoxhion Kiion  Amdkhion Khion  Amdéxkhion Khion Amodxhion  Khion

ApBpuog 40 40 29 29 52 52 24 24
LETPNCEDV
Méon tiun -2.03 7.65 - 1.73 4.22 -2.82 9.41 -1.72 6.52
Metapintomra | 0.46 2.53 0.19 0.76 0.78 1.83 0.44 0.76
Xtafepn 0.68 1.59 0.43 0.87 0.88 1.35  0.66 0.87
OTTOKALOT
Atdpeon tipn -2.02 8.08 -1.71 4.23 -2.81 9.51 -1.71 6.26

Hivaxag 3. Apyikes kou tedikés uetpnoels twv Géoewv avapopdg. TopotnpnOnke

HIKPT OLaQopa. UETOLD TV apyIK®V KOl TEAIKDV UETPHTEDV.
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Ewcovo 14.  Aidypoio v UeTpRoemy Kota. T O10PKELD. KOTAYPOPNS THS PLOIKNS aTdong kai s Oéong xabpemty. Me koxkivo ypauo. n klion g

KEPAANG (Extaon-Kouyn) kot ue umle ypoua n axoxiion (opiotepd-oeéia). Or kKoToypopes TS PLOIKNGS aTaoNS aKolovBody Tig
TOAQVTOOEIS THS KEPOANS TPOS TO, EUTPOS KAl TPOG 10, Tiow. O1 Kataypapés TS otaons kobpémty axolovBody tig toalaviwoeis decia-
OPIOTEPQ, 01 OTOLES EYIVOY ETITHOES Yo va. opiobetnBoiv ot kataypopés. O opiloviiog aéovog eival o€ devTeEPOLETTO.

41
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Ewcovo 15.  Or uetpnoeig g kAions e kepalngs (kouwn-éktoon) Kot thv kvpio mepiodo twv uetpnoewv, n oroio, omjpkeae 20.3 Jemro. (1220
uetpnoeig). H opilovtio ooveyng ypopun ovtimposwmedel ) QUOIKIH 0100 THS KEPOLNS, OTWS UETPRONKE oTNG apy Kol TO TEAOS THS
ovveopiog (otis 8.5 poipeg). H opilovtia draxekopuévn ypouun avampoowredel ) gvaiky Béan kabpémty (otis 5.4 poipeg).
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MEeTpnoeIc kard Tnv Kupia nepiodo TnG ouvedpiag

H xvpia tepiodog tov petpnoewv nepredaupove 1220 petpnoeic (mepimov 20.3
Aemtd). To ddypoppa g KAlong g kepaing eaiveton otnv Ewova 15. O Iivokag 4
OglyVvEL OTATIOTIKA GTOLYEID TOV UETPNOEDV OLTMV, KOOMG Kal EKEIVOV TNG OTOKAMONG
(0e&1a-aprotepd) TG KEQOUANG, TOV Oev paivoviat otnv Ewkova 15.

Andxion  Khion

+: aproTepd  +: ékTaom

-: 0glud -: Kapym
ApBudg petprioeov | 1220 1220
Méon tun -4.87 12.53
MetafAntomta 67.77 57.12
Ytafepn amodKAIoN 8.23 7.56
EAdyiom tyun -43.56 -24.36
Méyiom tyun 22.53 30.24
Evpog tipmv 66.09 54.60
Aldpeon tyun -4.75 13.61
Katdtepo 25% -9.89 8.80
Avatepo 25% -0.05 17.54

Ilivaxog 4. Tleprypopikés TWES TV UETPHOEDV THS ATOKAIONG KOl KAIONG KOTA THV
Kopio TEPIOOO TS TVVEIPING.

Etvon epgavéc 011 n kAion g KeaAng kotd tnv Kupia mepiodo g cvvedpiog
Nrav peyoddtepn (o€ meplocOTEPN £KTOGT) OTO T PUGIKT GTAGT, GAAL Kol oo TN
euoikn Béon kabpénn. Emiong, 1 petafAntomra tov HeTpioe®my TG cuvedpiog
OLTNG NTAV CNUOVTIKE LIKPOTEPT OO EKELVT TNG TPONYOLUEVNC GLVESPTLOC.
Yrotiotikn dokipacia F test £d€1&e Ot 1 petafAntotra Kotd Tt StipKelo TG
Baoiong NTav mepimov 2.8 popéc LeyoADTEPT Ao EKEIVI] KATA TN SLOPKELD TNG
odnynong:

Variance ratio / F test

Metapintomta Ing Xvvedpiog (Bddion): 159.79
Metapintomta 2ng Xvvedpiog (odnynon): 57.12
F=2.797

P <0.0001

Zuvedpia 3"
H ocvveopia avt érape yopa amd 11:30 £wg 12:30 w.p.. To dropo mov £pepe ™
ovokevn frav v nlkioc 41 etdv. H mepiodog petpioewv mepiédafe mepmdnua
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nepinov 20 Aent®v, Kapé kot YAvko o€ (oyapomAacteio, Kot tepmatno tepimov 10
Aentov. O koupdg NTav aibpiog.

METPIOEIC PUOIKNG OTAONG KAl OTAOTNG KaBpenTn

Ot LETPNOELS VTEG EYIVOV OTNV APy Kot TO TEAOG TNG CLVEDPLAG.

2TOTIOTIKA OTOXELN KO TO SIAYPOLLLLO TOV LETPICEMV GAIVOVTOL TAUPUKAT®D

(ITivaxag 5, Ewova 16). Ot apyikéc petpnoetg fpédniay eAa@pmg dSlopopeTikés amd

11 TeMkéG. H peyaddvtepn dtapopd Ntav pHetalld e apykng Kot TEAMKNG 6Tdong

100pPOTiaG O TPOG TNV KAIoN TG KEPAANG (dtapopd dtdpeons tipng: 3.01°-0.97° =
2.04°). H dwopopd mbavov vo opeidetal o€ LeTAKIVION TG GLOKELNG, KaBOGOV 1Tav
TapOUOLN KOt Yia T 6Tdon eoppomiag (2.04°) kot yia ) 0éon kabpéntn (1.64°). ['a

70 AOYO 0VTO, | LECT TN TNG OPYIKNG Kot TEMKNG HETPTONG BempnOnke 0T

OVTITPOCMOTEVEL TN HETPNOT avopopds (otdon tooppomiag: 1.7°, B€om kabpénn:

3.1°).
Apyun] otaon Apywun] 0éon Tehxn otdon Tehwkn 0éon
KaOpénTy KoOpémTn
Amoxiion KAion  Amdxiion Khon  Amdxiion Khon Amodxiion  Khion

Ap1Opog 56 56 31 31 28 28 14 14
LETPNCEMV
Méon tipn -0.20 2.49 0.18 2.25 0.34 0.99 -0.21 4.06
MetofAntomta | 2.88 4.64 0.33 1.64 0.68 4.38 0.18 1.05
Ytafepn 1.69 2.15 0.58 1.28 0.82 2.09 0.42 1.02
amoKAon
Abpeon Tiun -0.07 3.01 0.30 2.03 0.15 0.97 -0.30 3.67

Iivaxog 5.  Apyixég kou telikég uetpnoeis twv Géocwv avopopdgs. IapotnpnOnke

HIKPH O10p0Pa UETALD TV OPYIKWOV KOl TEAIKWDV UETPHOEMDV.
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Ewcovo 16.  Aidypouio v UeTpRoemy KoTa. T O10PKELD. KOTAYPOPNS THS PLOIKNS aTdong kal s Oéong xabpenty. Me koxkivo ypauo. n klion g
KEPAANG (Extaon-kouyn) kot ue umle ypoua n amoxiion (opiotepd-oeéia). Or kKoToypopes TS PLOIKNGS aTaoNS aKolovBodV Tig
TOAQVTOOEIS THS KEPOANS TPOS TO EUTPOS KAl TPOG 10, Tiow. O1 Kataypapés TS otaons kobpérty axoiovBody tig tolaviwoeis decia-
OPIOTEPQ, 01 OTOLES EYIVOY ETTITHOES Yo va. opiobetnBoiv ot kataypopés. O opiloviiog aéovog eival o€ devTePOLenToL.
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Ewcovo 17. Ot uetpnoeig g kAions e kepalng (kouyn-éktoon) Katd Ty Koplo mepiodo TV ueTpnoewy, n owoia ompkece 29.1 Aemed, (1749
uetpnoeig). H opiloveio. ooveyng ypouun ovtmpoowmedel T QUOIKH 0T0ol THS KEPOANS, OTWS UETPHONKE 0THS apyl Kol TO TEAOS THS
ovveopiag (otis 1.7 uoipeg). H opilovtia draxekopuevn ypouun] avimpoomnedel ) pvoikh Oéon kobpérty (otig 3.1 poipeg). Me pmie
XPOUO. 01 UETPHOELS THS ATOKALGNGS (Oec1a-apiatepn kAion). H kataxopvpn ypouus oeiyvel to onueio 0mov Eyive 1 S10KOTH Y10, KO.PE.

O1 uetpnoeig g mepLodov avthg paivoviar oty Eikova 18.
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Eikovo 18.

O1 uetpnoeig g KAlons e kepalng kot thv wepiodo yAvkod kai kapé (1484 uctpnoeig, n 24.7 Aema). H opilovtia ooveyns ypouun

OVTITPOCWTEVEL T PVOIKN TTOTN THG KEPOANG, OTWS UETPNONKE OTHS apy1 Kol To TEA0S TS avvedpiog (otis 1.7 poipeg). H opi{ovtia

OLOKEKOUUEVY YPOLUN OVTITPOTWTEVEL TH Quaikl Béon kabpemtn (otig 3.1 poipeg). Me umie ypauo. o1 uetpnoels g omokiiong (0eia-

opioTEPT] KAlon).
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MeTprioeig kara Tnv kKupia nepiodo TnG ouvedpiag

H xvpia mepiodog Tov petpnocwv nepteAaupove d0o VTOTEPLOdOVG, EKEIVI TNG
Baoiong, pe 1749 petpnoeic (mepimov 29 Aemtd), Ko ekeivn tov YAvkov/kagé, pe 1484
petpnoelg (tepimov 25 Aemtd). To dudypappa TG KAMONG Kot amdKMONG TG KEPUANG
TOV OVO AVTAOV TEPLOd®V Qaivetar oty Ewkdva 17 kot otnv Ewova 18. O Iivakag 6
OelyVEL GTATIOTIKA GTOLYEIN TV LETPCEDV OLTAMV.

Badion Moko/kapéc

Améxion Kion Améxion Kiion

+: aprotepd  +: éktaon  +: oplotepa  +: éKTOOM

-: 0g€ud - Kapyn -: 0gia - KGpyn
ApBuédg petpnoewv | 1749 1749 1484 1484
Méon tun -0.86 -5.61 -6.56 -11.21
Metapintotnta 156.96 518.24 205.40 541.64
Ytafepn andokiion 12.53 22.76 14.33 23.27
EMéytom tyun -102.47 -133.21 -64.34 -146.34
Méyiom Tiun 44.63 47.12 27.95 34.02
Ebvpog tinmv 147.10 180.34 92.28 180.36
Atdipeon tipn 0.25 -0.30 -4.44 -3.92
Katotepo 25% -6.53 -16.27 -15.30 -24.24
Avotepo 25% 6.66 8.92 3.24 5.75

Ilivakog 6.  Tleprypapikés TYWES TV UETPHOEDY THS ATOKAIONS KOl KAIONG KOTA THV
Kpio TEPIOOO TS TVVEIPING.

H andxiion g kepaing (6e&1d-opiotepd) katd T Padion dev NTav O10pOPETIKN
amd exetvn mov peTpnOnke otV apyikn Kot ek mepiodo. Katd 1o didotnua
YAVKO/KAPE, OLMG, 1| ATOKAION TNG KEQAANG £d€1EE TAON Yo 0e€1d KAlom. To
OTOTEAEGHLO TNG OTATIOTIKNG doKipaciog Mann-Whitney ftav onpovtikd, 1060 o€
oY£0M LE TN OTAGT 100PPOTING, OGO Kot 6€ oyéom Le TN otdon Kafpént. [oapakdtom
TapovcldleTal N GUYKPION UE TN GTACT 1IGOPPOTIG:

AmOKMON KEQUM|S, TEPL0OOS YAVKO/KAPE, GUYKPLOT ILE 6TACT] LGOPPOTIOG
Mann-Whitney U test

Apycég petpnoeig: 84, ordpeon tiun: 0.05

Kvpiog petprioeig: 1484, ddpeon tiun: -4.44

U=4.176

P <0.0001

95% CI y1a d10popd TV S18UES®V TIUAOV:

dlopopd TV dSpecoV TIH®V = 4.57

CI1=2.32 ¢mc 6.86
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H Aion g kepaing (kdpym — €ktaon) Katd v kupia mtepiodo g cuvedpiog
NTOV 0ploKa PIKPOTEPN (O€ TEPIGGHTEPT KALWYT)) OO TN PUGIKY GTACT), OAAL Kol arwd
™ QLGIKY Béom Kabpémn. Xtatiotikn dokipacio Mann-Whitney emBefainoe
Jpopa avTN:

Kiion kepaing, mepiodog Baodiong, cvykpion pe otdon wsoppomniog
Mann-Whitney U test

Apywcég petpnoeis: 84, diqpeon tiun: 2.45

Kvping petpnioeig: 1749, diapeon tipn: -0.30

U=1.869

P =0.0615 (Opraxd amotéhespa)

95% CI y1o d10p0pd TV SAUEC®Y TIUDV:

Spopd TV JdpeES®V TIHOV = 2.36

CI=-0.099 éw¢ 5.119

Klion ke@aig, mepiodog Badiong, cvykpion pe otdon kabpénty
Mann-Whitney U test

Apycég petpnoetg: 45, diapeon tiun: 3.16

Kvping petpnioeig: 1749, diapeon tipn: -0.30

U=1.889

P =0.0588 (Oprakd amotéhespa)

95% CI y1o d10p0pd TV SAUEC®Y TIUDV:

dpopd TV ddpecov ey = 3.10

CI=-0.099 ém¢ 6.939

[Tapodro mov 1 S1dpesn TN NTAV GTO OPLO TNG GTATICTIKAG GNUOVTIKNAG
SPopag, N LETAPANTOHTNTO TOV HETPNCEMV NTAV HEYAATN. ATO TO KATATEPO KoL
avatepo 6pro 25% (Iivakag 6) eaivetal 6tL | TAEOYN Qi TOV HETPNCEMV Elxe
ePLocOTEPO amd 6 poipeg d10popd e TN GTACT 100PPOTHaG 1 TN OTACT KaOpEme).

Katd v mepiodo yAvko/KaeE, 1 dtopopd tng dtdpeons Tiung e kKAong g
KEPUANG O GYEOT LLE TIG LETPNOELG AVAPOPAS NTOV EVTOVN:

Kiion ke@ag, mepiodog YAVKO/KaQPE, VYKPLoN NE 6TAGT LG0PPOTTiag
Mann-Whitney U test

Apywcég petpnoeis: 84, diqpeon tiun: 2.45

Kvpimg petpnioeig: 1484, digpeon tipn: -3.92

U =4.620

P <0.0001

95% CI y1o d10p0pd TV JAUECDY TIUDV:

Spopd TV ddpecsmv TGV = 6.08

CI=3.215 é0c 9.819
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Kiion ke@aing, mepindog YAVKO/KaPE, oVYKpLoN pe 6Taon KOOpEmTN
Mann-Whitney U test

Apywcég petpnoets: 45, dqpeon tiun: 3.16

Kvpimg petprioeic: 1484, diqpeon tiun: -3.92

U=3.952

P <0.0001

95% CI y1o d10p0pd TV SAUECT®Y TIUDV:

Spopd TV JdpEc®V TIHOV = 6.74

CI=3.086 ¢wg 12.206

ZudnTnon

Ta amoterécpato amd T To TAVE® OedoUEVA dElYVOLY OTL 1] OTACT TNG KEQPUANG
eCaptdror amd TV ekdotote dpactnprotra. H odnynomn, mov amaitel cuveym
TPOGOYT TPOG AMOLUKPVGUEVO OMLELD, dtatnpel TNV KEQUAY| G€ GYETIKA oTaOEPN
otdon (UKp| LETAPANTOTNTA TOV HETPNCEMV), EAAPPE OVOYOUEVT, OE GYECT] LLE TN
otdon woppomiag kat T B€on kKabpénn. [pénet, dpmg, vo unv Eexvdpe 6T N
odnynon eivar dpactnproTTa oL Yivetal oe kabiotn B€om, mpdypa mov ennpedlet
oTdon G Keparic'C.

H Bd&oion €0e1Ee peydin petafAnToTra TV HETPGEMY, KOl QLTO UTOPEL EVKOAN
va eEnynBet omd 1N cvveyn Kivnom g KEQOUANG Ttpog Ta d1dpopa ontikd epedicpata,
Ommg, Aot AvBpmmol 6To dpouo, Prrpives kKoTaoTNUATOV, TECOOPOLLO, OVOUOMES
€00pOVG, oKaAoTaTla, K.6. H yevikn kapyn g kepaing emiong eEnyeiton omd
OLVEXT OVAYKT) EAEYYOV TOL £6APOVES Y1 OTOPLYY| atvyNatos. To yeyovag dti ot
petpnoelg Ehafav yopa 6to e£mteptkd TePPAAAOV, OTOV TO £00POS NTAV AVAOUAAO,
mOavmg eENYel T SL0POPE TOV ATOTEAEGUATOV omtd TV gpyacio Tov Preston kot

GUV.43’51’52

, 01 0Tt0{01 HLETPN GOV TN GTACT TNG KEPAANG KATA TN PAdion 68 E0OTEPIKO
YDPO, KOl LAMOTO, LETA Al E0IKEIMON TOV OTOUMV LUE TO YDPO OVTO.

Evdiagpépov mapovsidlovv ta anotedéopota g 3™ cvvedpiog katd v mepiodo
yAvkO/Kapéc. Katd tnv mepiodo avtn, T0 ATOUO LE TN GLOKELN NTOV KOOIGUEVO OE
Kageveio pe dAho dropo, To onoio kaBotav ota apiotepd tov. Etot, pmopet dkoia
va eEnynBei n Khion g KePOANS TPOG Ta SEELH, OMOTEAEGLOL GUVOAIKNG GTPOPNG TNG
KEPUANG OPLOTEPDL, GE GTACT) OV EMETPENME EVKOAOTEPT OTTIKY EMAPT LLE TOV
ocuvdartvpdva. Eviiaeépov mapovstdlovy emiong ot TOKTEG KAUWELS TG KEQOANG,
omwg eaivovtar oty Ewkdva 18, mov vmodetkviouy Ty KaTovalmon g TPoeNG.

Mo drapopd petalh tov atdpmv mov Edafav pépog oTo meipapa avtd etvar n
oyxéon petasd g otdong looppomiag kot TG 0éong kabpéntn. To mpdTo dropo eiye
TNV KEPUAT G€ TEPIGCHTEPT £KTAOT) OTT GTACT 16oppomiag Tapd ot BEon Kabpémrn,
avtifeta amd 6T petpndnke 610 d€HTEPO ATOLO.
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AvTiAnwn 0pOi1ag oTaong

Eicaywyn — Zkonog

H xat’ exktipnon euoikn 0éon g kepaing (EDO®) eivar vmokeyevikn 0€om Kot
delyvel v avtidnyn mov £xel KAmolog Yo TV 0pbia oTAoM TNG KEPAANG. XN
BipAoypapia £xel cuyva avapepBei 6L  EDPO pmopei va emnpedletor amd
Hopeoroyia Tov mpocmmov’™ ¢, Kpiréc, mov tovg (nreiton vo 1omofetioovy Tpodcona
o€ 6pOla otdon, pmopet va TomobeTovv eketva mov £yovv omchoyvadiopd g Katw
YVaBov pE TNV KEPAAN O EKTAOT], EVOD EKELVA TOL £YO0VV TPOYVAOIGUO, LE TNV KEPOAN
o€ Kapym. Me tov 1pomo avtd Bempeital 6Tt 0 KPITNE, EVOTIKTMOMDS, AVTIPPOTEL TN
SVoOPUOVIO KOl EMTLYYAVEL TO KAADTEPO dVVOTO ooONTIKO OmOTEAEC L.

H EDO &yel mpotabei og KataAAnAotepT yia T 018 yvmon 000VIoyvadik®v
AVOUOAIDV, GE AVTIKOTACTAOCT), ] TOVAAYLOTOV GUUTAPOOT|, KEQPOAOUETPIKMOV
OVOADGEWDV TTOV YPNGLLOTOLOVV EVOOKPOVIOKE onueia owoupopdg”. e mepinTon Tov
N otdon ot ennpedletal amd T LOPPOAOYiD TOV TPOCMTOL, EIVOL ELPUVES OTL
onuovpyeitan TpdPAnua aélomiotiog Ko ykvupotntag. Tibetat, dniadr, To epdTNAL:
Eivar 0p06 va ypnotpomoteiton pio B€om Ke@aing yio a&lordynomn e Lopeoioyiog,
otav avtn 1 101a 1 0€om e€opTdton amd T LoPPOAOYia TOV AEIOAOYET,

YK0mHG TOL TUNUATO  OVTOV TNG EPYACING TTAV VO SIEPEVVIGEL KATH TOGOV 1|
avTiAnyn ™g 0pbog otdong ennpedletal amd aAAAYEC OTI LOPPOAOYID TOV
TPOGAOTOV.

M£O0J0¢ kail YAIKO

PwTOoYPAPIKO YAIKO

Xpnoworombnkav dapdveleg 35 mm (slides) tng mhayiog dymg Tov TPOSMOTOV
14 ac0evav, ol omoiec eAeOncav mpv amd v Evapén g opBodovtikng Bepaneiog.
Ot acBeveic Nrav kopitola nAkiog 8.4 — 13.9 etdv (ITivakag 7, otn oedida 52). Ot
dwpdveleg yneroromOnkayv pe capmt Nikon Coolscan III kot Aoyiopkd VueScan
2.2 (Hamrick Software) e avaivon 1350 dpi. Ze kd0e eikdva evtomicTnKay T
onpeia Porion kot Orbitale (katd mpocéyyion, epOcov dev NTaV dSuvaTOV Vo Yivel
ymAdoenon yia Tov axpiBr] TPoGOoPIGHE TOV KATM YEIAOC TOV 0POaAUIKOD KOHYYOL)
Kol KaOe ekdva TEPLESTPAPT DOOTE TO EMinedo DpayKkeoHptNg va eivon mapdAAnio
pog 10 0p1LoVTIo. £T0 6TA10 0V TO Ypnoipomodnke to Aoyiopukod Ulead Morph
Studio, Image Editor, version 2 (Ulead Systems, Inc.). H mepattépm eneepyocio kdbe
ewovog £ywve pe to Adobe Photoshop 5.0LE (Adobe Systems, Inc.) kot giye okomo
™V Tomo0ETN oM KAbE POTOYpaPiag o8 KUKAIKO TAaicto. To tehikd péyebog tov
ewovov frav 1150 x 1150 etkovootoyeia, 1o omoio petappaletat o 12 x 12 cm
nepimov pe avdivon 250 ppi.
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Kodwkég Hlxio ‘
1 12.7
2 13.4
3 10.1
4 11.6
5 12.8
6 11.9
7 13.1
8 11.7
9 11.1
10 13.9
11 10.2
12 11.3
13 10.4
14 8.4
Méoog 6pog 11.62 ‘

Ilivaxog 7.  O1 nAikies TV KOPITALOV, TMV OTOIMV 01 PWTOYPAPIES
xpnoipuomonOnkoy aro weipauo, avtiinyng opbag oraong.

21,22 Kot

Kabe apyin eikdva petaoynuaticdnke pe tnv Te(VIKN warping
wapNyOnoav 000 VEEG EIKOVEC. XN Ui, 0 TAY®VAG LETAKIVIONKE TPOG TO EUTPOC KOl
oTNV GAAN, TTpog Ta Tiow. To Toco ¢ petaxivnong kabopiotnke wg e€Ng. Ztnv
APYIKN EIKOVO OYEOIACTNKE 1) YPOLULUTY TOV EVAOVEL TO LEGOPPVO LE TOV TOYWOVOL.
Koatémv oyediaotnray 600 ypoupés ol omoieg Eekivodsay omd To HEGOPPLO, e KAToN
2 HOP®V OC TPOG TNV OPYIKN, N Ko TPOG T EUTPOC KoL 1) AAAN Ttpog ta micw (Ewova
19, ot cerida 53). Ot ypoappéc autég kabdpioav T BEon ToV TOYWVA OTIC
petaoynuoticpéveg pomtoypapies (Ewkova 20, otn oerida 54). O petaoynuatiopdg
éyive e 1o Aoytopukod Morph, version 2.5 (Sierra On-Line, Inc.). ‘Eyive mpoondfeia o
LETOCYNUOTIGHOG VO, UnV ETNPeAcel T BEon Tov KAt YeIAOVS, TOLAAYIGTOV GTNV
TEPLOYTN TOV EPYETOL OE EMOPT| e TO Gvw. ETot, dev petaxivnOnie mapdAinio 6AN 1
KAT® YvaBog, aALG £yIvE Lo TEPIGTPOPT] TOV YEVEIOV TTPOG TO EUTPHS 1| TPOG TOL
omicw, e KEVTPO TEPIoTPOPNG T0 oTOoV (BA. Ewkdva 20, ot cerida 54).



Ewova 19. Dwroypopio 0c0svois oe kokiiko mhaioto. Exyovv ayediaotel o1 00nyés
ypouues wov Qo kobopicovy Ty véo Oéan tov mwywva HeTd T0
UETOOYNUATIOUO (Warping) t)¢ EIKOVAG.

53



54

Ewova 20.  O1 tpeig Hoppomoiuéves pamToypopies Ue TOV TWYWVA. GTHY KOVOVIKT
Oéan, v mpocbio kou v omicbha . Eow o1 pawtoypapics Exovv
tomoBetnBel n uio exi TS GAANG VIO VO, QOVEL 1] O100PG TV 2 HOIPDV OTH
Oéan tov Twywva.

Olec o1 eikdveg (14 apyikég, 14 pe tov moywvo mo eunpog kot 14 pe tov toyova
O TIoM) EKTVTAOONKOV EYYPOUES LE EKTLIMTI YEKOGLOV GE POTOYPOUPIKO XoPTi KO
emKOAAONKaV 6€ TAAGTIKOVG dickovg dtopuéTpov 12 cm. Xtnv onicOia mhevpd Tov
diokov onuelmOnke ddpetpog kabetn mpog 10 emimedo ™ Dpaykpovptng. O E1KOVEC
d00NKav og KPITEC Yo EKTIUMON TG OpO1OG OTAGNG TNG KEQPAANG COUPMVO, LE TO
TPOTOKOALO TTOV TEPTYPAPETOL TAPAKAT®.

O kprtég Tav 7 opBodovtikoi pe KAVIKY epmelpio tovAdyiotov 10 etdv.

MpwTOKOAAO

H extipnon and tovg kpitég £ywve o€ pa cuvEVTELET. Ot EIKOVES TAPOLGLAGTIKOY
pe tuyaia ogpd, Omwg avtn Kabopiotnke amd 0o Aoyiokd Tuyaionoinong. To
AOYIoUIKO KaBOP1IGE dLopOpETIKY GEPE Yo KAOE kPt Kot eEacpiiae OTL dev Ba
TapoLGLLOTAV POTOYPAUPIES TOV 1010V acBevong 1 pio apESMG LETA TNV GAAT.
[Mapovsidotnkav ot 14 peTaoNUATICUEVES LLE TOV TAOYOVO TTO oM, ot 14
LETOGYNUOTIGHEVES LE TOV TOYWOVO TLO EUTPOC, Kal ot 14 apyikés, o1 omoieg OUWG,
TOPOVCIAGTIKOY dV0 POPES, Yo va a&loroyndel To opaipa e pedddoov. ‘Etot, 1o
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oLVOLO TOV 0E0A0YNCEWMV Ao ToV Kdbe kpit) Ntav 56. H kdbe cuvévievuén
dlopkoVoE TEPITOV UICT OPO.

M£60d0¢

Ot kp1tég TomobBeToVoAY TOV KUKAKO 010KO, OTTOL NTAV EKTUTOUEVN 1) EIKOVA, GE
avtioTolyn vodoyn Hésa og opboymvio mhaicto 24 x 30 cm. To épyo Tovg HTav vo
TEPLOTPEYOLV TNV EIKOVA £0G OTOV «TO TPOS®TO £pBet oe OpOia BEom, ywpig ovte Vo
okVOPel Tpog ta epmpds, ovte va, Bpioketan o€ Ektacmy. H khion tov emumédov g
DpaykeoHpTNG, TOL TPOEKLTTE HETAE amd TNV TEMKN BEom TG ewovag, dwupaldtav
amd ™ 0€omn g Ypapung Tov elxe onuelmbel TNV TOW® EMPAVELD TOL KUKAIKOVD
dilokov o€ oY€omn HE LOPOYVOLOVIO EKTVTOUEVO 0TV oTticio peptd tov mAaiciov. H
ypopun nrTav ot 0€on unoév (0) tov potpoyvmpoviov 6tav 10 EMITESO
DpaykeoHpNg NTay 0ptlovTo o€ GYEoN LE TO TAAIC10. OETIKN HETPNON £0EL)(VE
EKTOOT TNG KEQUANG KO OPVITIKY LETPTOT), KA.

O kp1tég dev elyav yvdon mept Tov HETOGYNUOTIONOD TV 1KOVOV. H
TOPOVGIaoT EIKOVAOV TOV 1010V atdpov BewpnOnke amd Tovg KPLTég OTL £YIVE Yo vol
eEetaotel N emavoinyipot)Ta TG HeEBOd0L, TAPOAO TOV JEV TOLG 000N Kapia

OLYKEKPIUEV EENYNON.

AnoTteAéopara

O\ec o1 petpnoeig eivor yoviakég (o€ PLoipeg).

OeTKéC pLeTPNOELS 0NV KAION TNG KEPAANG OelyvouV OTL 1) KEQOAT ToToOeTOnKe
o€ éktaom o€ oyéon pe t B€omn dmov 10 eminedo PpaykpovpNg eivan op1lovTo.
AvrtioTtouya, apvnTikég LETPNOELS delyvouV OTL 1 KEPOAN TomoBETNONKE OE KA.

Ot duthég petpnoelg Kabe Kpitn enl TV 0PYIKOV QOTOYPAPLDY
YPNOLOTOmONKAY LOVO Y10 TOV VITOAOYIGHO TOL TLYOIOV GCPAAUATOG TNG LEBOIOVL.
IMa 6heg T1g dALEC OTOTIOTIKEG OOKIUAGIES, VITOAOYIGTIKE KO YPNCILOTOONKE O
HEGOG 0PV TMV LETPNGEMV OVTOV.

Fevika anoTteAéopara

YroAloyiotTnkayv ot HEGO OPOL TOV LETPNCEDV OA®V TOV KPLTOV Y10, KAOE
ootoypoeia (ITivaxag 8). Ta arotedéopata avtd deiyvouv OTL OL KPLTEG
TonofeToNoaV TIG POTOYPUPieS o€ dlapopeTikn BEom amd ekelvn OTOL TO EMimEdO
Ddpaykpodptng Oa NTav mapdAinio pe to opldvtio. tatiotikn dokipacio t (Iivakog
9) £de1&e OTL O LETPNGEIS NTOAV GTATICTIKAOG CNUOVTIKG LEYOAVTEPES OO TO UNOEV
(Béom kepaAng oe €ktaom) Yo ke BEon Tov TOY®VA.
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OmicOwo <o Kavovikn 0éon  IIpocOa Oéom

1 5.57 3.78 3.28
2 3.28 1.50 1.00
3 2.71 3.21 0.86
4 3.00 2.50 1.71
5 6.71 5.50 4.14
6 8.28 6.86 5.57
7 0.43 -0.86 -1.57
8 5.71 4.71 2.86
9 2.86 3.14 2.71
10 4.57 4.14 4.14
11 1.00 0.36 -0.71
12 9.43 9.21 7.43
13 6.28 4.57 4.71
14 9.86 9.07 7.28
Méoog 6pog 4.98 4.12 3.10
2tobepn amOKALOT 2.95 2.92 2.70
Ebvpog tinmv 0.43 - 9.86 -0.86 —9.21 -1.57-17.43
Alqpeon Tiun 5.07 3.96 3.07

Ilivaxog 8.  Méoot opot twv uetpnoewv oLwv twv kpitav yio kale oolevi) yia kabe
o amo g peis Géoeis tov mawywva.

OmnicOwo 0¢om Kavovikn 0éon  TIpocOwa Oéon

Méon tun 4.98 4.12 3.10
Twn t, eAéyyovtag av 6.31 5.28 4.29
péon tyun =0
95% 6pro a&omotiog 3.27 - 6.68 2.44 -5.381 1.54 —4.66
P <0.0001 0.0001 0.0009

Ilivaxag 9. Amoteiéouorta oTaTIOTIKNG OOKIUOTIOS t TV YEVIKWOV UETPHOEWDY TV
kprtav (Ilivaxog 8)yia éAeyyo Toxov d1apopag amo 1o undév: n
TOT0OETHON THS KEPALNGS OO TOVG KPITES EYIVE GE EKTOGN T GYEGN LE TO
emiwedo poyrkpoiptyg, yia kabe Béan tov Twywva.

Z@paApa Hedodou
To tvyaio cedipo g nebdooL VTOAOYIoTNKE OO TIG SWALC peTproelg TV 14
apytcdv eoToypaidv. O vroloylopds éywve katd Houston, Paoet Tov thmov? :
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2
=2
2

omov S; givar 1 otadepn) amOKAIoN TG SLOPOPES HETAED TPMTNG KO OEVTEPTG
Hérpnong.
To cpdipa vroAoyiotnke yuo KaOe kprt yoprotd (ITivaxoag 10).

Kprmig ‘Z(p(i)uuu ‘
0.57
0.66
0.87
0.88
1.47
1.50
1.28

N N | B W N —

IHivaxag 10. To opdaiua uedodov, kora Houston, yio ko wpiti.

Alapopda oTnv TOoNoOETNON KEPAANG

Toydév drapopetikny TomoBETNON TG KEPAANS ad TOVG KPLTEG EEETACTNKE LE TN
otatiotikn dokipacio ANOVA 600 mapapétpov (two-way), 6mov 1 pio TopapueTpog
Nrav o achevng kot 1 AN 1 B€om ToL TOYWVA (Kavovikn, epunpdc 1 micw). H
doKipacia epappdsTnKe oTIG LETPNOELS KaBE Kpith yopiotd. Ta amotedéopata
£0e1&av OTL Yo KAOE K1t LANPYE OTATIOTIKADS CNLLOVTIKY O10popd HeTa&d KATOumY
amd 11§ TpelS Béaelg Tov moywva. [lepartépm diepevvnon yve pe doxpacio Tukey, n
omoia £0€1E€ OTL VINPYE CTATICTIKMG CNUOVTIKY O10POPA GTIC LETPNCELS LETAED
TOVAQYLETOV VO OTd TIG TPELS BEGELS TOV TOYWOVA Y10 TOVG TEPIGGOTEPOVS TMV
KPLIT®V, Kol LETOED TS o omicOiag Kot o wpdabiag 0Eong Tov modywva Yo GAOVG
toug kpitéc (IMivaxag 11).

Ot 1d1e¢ doKaGieg Eyvav Kol 6TOVG LEGOVG OPOLS TV HETPNCEMV OAWV TOV
kprtov. Ta aroteAéopata Tapovctdloviol 6T GEAOEG TOV aKOAOVOOVV.
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'OAol o1 KpITEG

H mo kdto ypoapikn mapdotacn eivat EVOEIKTIKY TV aSl0A0YNoE®V HETOED OAWDV
TV Kprtov. Ot eikdveg pe mo omicOia 0&on tov TOywva TomodeTOnKav pe v
KEQPUAN o€ TePLocOHTEPT £KTOOT (LEYOADTEPT YOVia TOV EMTESOL DPayKOOVPTNG LIE
10 0p1LOVTI0) 0O OTL O1 EIKOVEG LLE TOV TAYMVO GTNV Kavovikn B€om. Avtictotya, ot
EIKOVEG LLE TOV TOYWVA 6 T1o TPOGOia BEom TomoBeTOnKay 6e KApyn oe oyéon pe
T1G dAEG.

Mp6cBia ©éan *

Kavovikn ©éan o H

OmioBia Oéon Hi * 4H

EAdxiorn — [ 25% — Aidueon — 75% ] — Méyiotn
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Kpitng #1

Aoxipoocioc ANOVA

IInyn pertafintotyrog Abpoicuo Bobuoi eAevbepioc  Mécog opog
TETPAYO VOV TETPOYOVOV

Meta&d acbeviov 271.60119 13 20.892399

Metoéd 0écewv todyova | 26.22619 2 13.113095

Ynolouro (cpdipa) 14.27381 26 0.548993

Aropbopévo chivoro 312.10119 41

F (Meta&b acbevav) = 38.05588 P < 0.0001
F (Meta&d Béocov noyova) = 23.885738 P <0.0001

Morhamia] cvykpion katd Tukey

Critical value (Studentized range) = 3.445459, |q*| =2.436378
Pooled standard deviation = 0.74094

2oykpion Méan orapopa L (95% Cl) |L/SE(L)|

OmicOia - [Ip6cOa 1.928571 (1.246286 -2.610857) 9.739047 P <0.0001
OmnicOia - Kavovikr) | 1.107143 (0.424857 - 1.789429) 5.590935 P =0.0009
Kavovikn - I[Ip6cOuo | 0.821429 (0.139143 - 1.503714) 4.148113 P =0.0151




60

Kpitng #2

Aoxipoocioc ANOVA

IInyn pertafintotyrog Abpoicuo Bobuoi eAevbepioc  Mécog opog
TETPAYO VOV TETPOYOVOV

Meta&d acbeviov 239.60119 13 18.430861

Metoéd 0écewv nodyove | 11.583333 2 5.791667

Ynolouro (cpdipa) 14.916667 26 0.573718

Aropbopévo chivoro 266.10119 41

F (Metaé&o acbevav) = 32.125299 P < 0.0001
F (Meta&d Béocov noyova) = 10.094972 P =0.0006

Morhamia] cvykpion katd Tukey

Critical value (Studentized range) = 3.445459, |q*| =2.436378
Pooled standard deviation = 0.757442

2oykpion Méan orapopa L (95% Cl) |L/SE(L)|

OmicOia - [Ip6cOa 1.285714 (0.588233 -1.983195)  6.351251 P =0.0002
Kavovikn - IIpécbuo | 0.678571 (-0.01891 - 1.376052) 3.352049 P =0.058 NS
OmnicOia - Kavovikr} | 0.607143 (-0.090338 - 1.304624)  2.999202 P =0.0987 NS
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Kpitnig #3

Aoxipoocioc ANOVA

IInyn pertafintotyrog Abpoicuo Bobuoi eAevbepioc  Mécog opog
TETPAYO VOV TETPOYOVOV

Meta&d acbeviov 298.166667 13 22.935897

Metoéd 0écewv noyove | 26.047619 2 13.02381

Ynolouro (cpdipa) 23.619048 26 0.908425

Aropbopévo chivoro 347.833333 41

F (Meta&b acBevav) =25.247984 P <0.0001
F (Meta&d Béocov noyova) = 14.336694 P < 0.0001

Morhamin] cvykpion katd Tukey

Critical value (Studentized range) = 3.445459, |q*| =2.436378
Pooled standard deviation = 0.953113

2oykpion Méan orapopa L (95% Cl) |L/SE(L)|

OmnicOuw - [IpocHia 1.928571 (1.050909 - 2.806234)  7.571035 P <0.0001
OmnicOw - Kavoviknp | 1 (0.122337 - 1.877663) 3.925722 P =0.0224
Kavovikn - IIpécte | 0.928571 (0.050909 - 1.806234)  3.645313 P =0.0361
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Kpitng #4

Aoxipoocioc ANOVA

IInyn pertafintotyrog Abpoicuo Bobuoi eAevbepioc  Mécog opog
TETPAYO VOV TETPOYOVOV

Meta&d acbeviov 434.458333 13 33.419872

Metoéd 0écewv nodywve | 47.607143 2 23.803571

Ynolouro (cpdipa) 49.559524 26 1.906136

Aropbopévo chivoro 531.625 41

F (Meta&b acBevav) = 17.532789 P <0.0001
F (Meta&b Béocewv noyova) = 12.487869 P =0.0002

Morhamia] cvykpion katd Tukey

Critical value (Studentized range) = 3.445459, |q*| = 2.436378
Pooled standard deviation = 1.380629

2oykpion Méan orapopa L (95% Cl) |L/SE(L)|

OmicOia - [Ip6cOa 2.5 (1.228665 - 3.771335) 6.775278 P <0.0001
Kavovikn - IIpécOuor | 1.892857 (0.621522 -3.164192)  5.129854 P =0.0023
OmnicOia - Kavovikry | 0.607143 (-0.664192 - 1.878478)  1.645425 P =0.4817 NS
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Kpitnig #5

Aoxipoocioc ANOVA

IInyn pertafintotyrog Abpoicuo Bobuoi eAevbepioc  Mécog opog
TETPAYO VOV TETPOYOVOV

Meta&d acbeviov 405.60119 13 31.200092

Metoéd 0écewv noyova | 26.178571 2 13.089286

Ynolouro (cpdipa) 58.988095 26 2.268773

Aropbopévo chivoro 490.767857 41

F (Meta&b acBevav) = 13.751968 P < 0.0001
F (Meta&d Béoccov noyova) = 5.769324 P = 0.0084

Morhamia] cvykpion katd Tukey

Critical value (Studentized range) = 3.445459, |q*| =2.436378
Pooled standard deviation = 1.506245

2oykpion Méan orapopa L (95% Cl) |L/SE(L)|

OmicOia - [Ip6cOa 1.785714 (0.398707 - 3.172721) 4.435887 P =0.0089
OmnicOia - Kavovikry | 1.535714 (0.148707 - 2.922721) 3.814863 P =0.0271
Kavovikn - IIp6c6uo | 0.25 (-1.137007 - 1.637007) 0.621024 P =0.8994 NS
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KpiTnig #6

Aoxipoocioc ANOVA

IInyn pertafintotyrog Abpoicuo Bobuoi eAevbepioc  Mécog opog
TETPAYO VOV TETPOYOVOV

Meta&d acbeviov 427.625 13 32.894231

Metoéd 0écewv nodyove | 14.583333 2 7.291667

Ynolouro (cpdipa) 41.25 26 1.586538

Aropbopévo chivoro 483.458333 41

F (Metaé&o acbevav) =20.733333 P <0.0001
F (Meta&b Béoccov noyova) =4.59596 P =0.0195

Morhamia] cvykpion katd Tukey

Critical value (Studentized range) = 3.445459, |q*| =2.436378
Pooled standard deviation = 1.259579

2oykpion Méan orapopa L (95% Cl) |L/SE(L)|

OmicOia - [Ip6cOa 1.428571 (0.268704 - 2.588439)  4.243661 P =0.0127
Kavovikn - IIp6cbuo | 0.892857 (-0.26701 - 2.052725) 2.652288 P =0.1593 NS
OmnicOia - Kavovikry | 0.535714 (-0.624153 - 1.695582)  1.591373 P =0.5045 NS
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Kpitng #7

Aoxipoocioc ANOVA

IInyn pertafintotyrog Abpoicua Bobuoi elevbepioc  Méoog opog
TETPOYOVOV TETPOYOVOV

Meta&d acbeviov 346.529762 13 26.656136

Metoéd 0écewv noyove | 39.25 2 19.625

Ynolouro (cpdipa) 55.916667 26 2.150641

Aropbopévo chivoro 441.696429 41

F (Meta&b acBevav) = 12.394507 P <0.0001
F (Meta&b Béocewv toyova) =9.125186 P =0.001

Morhamia] cvykpion katd Tukey
Critical value (Studentized range) = 3.445459, |q*| =2.436378
Pooled standard deviation = 1.466506

2oykpion Méan orapopa L (95% Cl) |L/SE(L)|

OmicOia - [Ip6cOa 2.285714 (0.9353 - 3.636129) 5.831792 P =0.0005
Kavovikn - I[Ip6cOuor | 1.678571 (0.328157 - 3.028986)  4.282722 P =0.0118
OmnicOia - Kavovikry | 0.607143 (-0.743272 - 1.957557)  1.54907 P=0.5226 NS
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‘OAo1l o1 KpITEG

Aoxipacio ANOVA

IInyn petafintotnrog Abpoiouo. BaOuoi eievbepioc  Méoog opog
TETPAYO VOV TETPOYOVOV

Meta&d acbeviov 311.479106 13 23.959931

Metoéd 0écewv noyovo | 24.738581 2 12.369291

Ynoroumo (cpdipa) 7.628766 26 0.293414

Awopbopévo cuvoro 343.846453 41

F (Meta&b acBevav) = 81.659108 P < 0.0001
F (Meta&d Béocov noyova) = 42.156433 P <0.0001

Morhamia] cvykpion katd Tukey
Critical value (Studentized range) = 3.445459, |q*| =2.436378
Pooled standard deviation = 0.541677

2bykpion Méon oropopa L (95% CI) |L/SE(L)|

OmicOia - [Ip6cOa 1.877551 (1.378754 -2.376348) 12.969263 P <0.0001
Kavovikn - IIpécOuor | 1.020408 (0.521611 - 1.519205) 7.048513 P <0.0001
OmnicOia - Kavovikry | 0.857143 (0.358346 - 1.35594)  5.920751 P =10.0004

Kpurlg OmicOw — Kavoviki]  Kavoviki] — [IpocOwe  OnicOwo — [IpocOa

1 1.11 0.82 1.93
2 - - 1.29
3 1.00 0.93 1.93
4 - 1.89 2.50
5 1.54 - 1.79
6 - - 1.43
7 - 1.68 2.29
Ohor 0.86 1.02 1.88 |

Hivaxag 11. 2ovortikog mivokog mov OELyVEL T O10POPa, TV UECDV TIUMY UETOCD TWV
10V Géoewmv 00 TAOYWVA Y10 KGbOe Kpith. MOvo o1 oTaTIoTIKOS
ONUOVTIKES OLOPOPES TOPOVTLALOVTOL.
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ZudnTnon

YKomdg NG £pYACIOG OVTNG NTAV VAL OLEPEVVICEL EAV 1] LOPPOAOYI TOV
TPOGMOTOV EXNPEALEL TNV OTTIKN AVTIANYT T®V 0pBOSOVTIKAOV, OGTE VO LETAPAAAETOL
N Kat ektipnon euotky 0éon g kepaing. H diepgvvnon £yve ¥pnoipomotdvtog
POTOYPAPIES 01 0TOlEG ElYOV VTOOTEL LETAGYNUATIOUO, OOTE VO OAAAEEL LOVO 1)
neployn Tov Toywva. H vréBeon frav 6t n adlayn ot 0éon tov Tdywva ogv Oa
emnpéale ToVg KPLTéG, o1 0moiol B TomoHETOVGAV TIC APYIKES KO LETACYTLOTIGUEVEG
€IKOVEC 0TV 10100 BEGN, G TPOG TOV TPOGOVAUTOAGCUO TOVL EMTEGOV PPayKPOVPTNC.

To péyebog TV 0ALAY®V TOL TPOKLITEL GTIC EIKOVEG OO TN LETATOTION TOV
TAYyOV gitvor onuavtikd yroti propet va emnpedlel 1o anotédecua pe 600 TpOTOLG:
av ot aAAayEG elvatl TOAD PikpEg, pmopet va £xouv Hikpn HOvVo emidpaot, Kot To Tuyaio
o@aANo TNG LeBOOOV VO LITEPKAADTTEL KO VO ITOKPVITEL OTOLUONTOTE TVYOV JLOPOPEL
oto amoteléopoto. Avtifeta, av 1 aAlayn ot 0€om g kdTe yvdbov givorl oA
£VTOVI), TOTE TO TPOCMOTO UTOPEL VO TAPALOPPDVETOL GE TETOWO PaBId, OOTE 01 KPITES
va punv givon og B€om va kpivouv TN 6TACT TNG KEPOANG, 1] VA XPCLOTO0VV
(ovveldntd 1 vrocLvVeIdNTA) GTNV KPIoN TOVS LOVO TO TUNHO TOV TPOCHTOV TOV
TAPAUEVEL PUGLOAOYIKO, ayvodvTag TNV eEelntnuévn kdtw yvado.

H dwapopd tov dvo popdv ot Béom tov tdymva, facel g omoiag
LETOCYNHOTIOTNKAY Ol QOTOYPAQies Tav avbaipetr, avTITPOo®TEVEL, OUMOC, GYETIKA
UIKPT OKEAETIKT OAAYN, 1) OTTO10L EUTIMTEL TPAKTIKDOG GTO EDPOG TPOGOOKMDUEVIG
aAAayng oV TpoacBionifia oyéon twv yvabwv Katd ) didpkelo 0pHodOVTIKNG
Oepancioc, 1 akoun kot avénonc. H ypnon ovo Bécemv (o mpdchia Kot o omicHia)
exatépmbev g apyikng, E0wae TV evkoupio va e&etaotel Kot 1 dSuthdoio aAloym
(T®Vv TE00APOV HOPOV) amd TNV To omicHia oty mo tpodchia Bon. O
LETAGYNUATIOUOS TNG POTOYPOPIOS EYIVE LE TEPIGTPOPT] TOV TAYMOVO YUP® OO TO
onueio ZTOU0, OOTE VO UV VTTAPEEL OTUAVTIKT S10POPE GT OYECT) TOV XEWMEMV
HETOED TOVG. ¢ AMOTELEGLOL TV 0L GYETIKO UIKPT] OAACLYY] GTI] LOPPOAOYiO TOV
TPOGMOTOV, YOPIG va emnpeactel KaBOAoL N Teployn omd Ta xeihn Kot vYNAOTEPOL.

H pébodoc mapovcioons tov KOVOV 6TOVG KPITEG NTOV TOPOLOLN LLE AVTH TTOV
ypnowonoinoav ot Lundstrdm kot ovv.’’. H uéfodog amodeiynie €0KOAN yLo TOUC
KPITEG KO TO KUKAMKO TAOIG10 TOV EIKOVOV ATEKAELE OTOLONTOTE VOEN TNG
TPOYUATIKNG GTAONG GTNV omoia glyav amotunwbel ot poToypaPies.

To c@dipa PHeTaED TV SmAmv a&lodoyncewv kKopdvinke peta&d 0.57 ko 1.50
poipeg. To cpdipo avtd givar GLYKPIGIHO AALY, EAOPPA LIKPOTEPO OO EKEIVO TOV
avaeépovy ot Pancherz ko Milat® (0.8 — 2.6 poipec) kor Lundstrém xou ovv.’” (0.6 —
2.7 poipeg). Opmg, otnv terevtaia o Epyasio, ot dVO AEI0AOYNOELS EYIVOV LIE
xpovikéd dtdotnuo 3 efSopnadmv HeTa&d Tovg, Kot Oyl KaTd TNV id1a cuvedpia, OT®S
£00.

Ta anotedéopota £3€150V OTL 01 KPLTEG EMNPEACTNKOAV OO TNV dALAYT TG BEong
0V TOY®VA. Alapopéc vpEav pHeTa&y g omichog kot tng Tpocbiag BEong
(d1popd 4 LoP®V) Yo OAOVG TOVS KPLTEG, EVM GTOVG TEVTE OO TOVG EMTA
TOPOVGLACTNKAV Kot 0AAAYES 68 HETABOAEG TG TAEEMG TV 0V0 popdv (TTivakag
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11). To amoteléopata NTav opotoyevny HETAED TV KPIT®@V. Ot EIKOVEG TTOL 0 TAYMVIG
elye mo omicOio BEom tomobeTHONKAV Ao TOVS KPITEG OE PEYAADTEPT YOVi (KEPAAN
o€ £KTOOT)) OO TIC OVTIGTOLYES OTIG OTOiEg 0 TMYWVAG OeV glye petakivnOel, evo
ekelveg e Tov TOYmva o€ o Tpochia BEon TomobetOnKay pe TV KEPAAN o€
oyxetikn Kapym. H addayn oty KAion g KeaAng fTav mepimov 10 ed amod )
Jpopa TG LETAKIVIONG TOL TAOYWOVO LETAED TV EIKOVOV.

Eivar evduopépov va avapot el Kaveic oo yapaKTnploTIKG TOV TPOCHTOV
YPNOLoTOiNoay o1 KPITEG Yo va a&loAoynoovy ) Béom g kKeeains. Eivol mpopavég
ot M B€0M TOL TAOYWVA TPETEL VO NTAV EVOL TETOLO YOPAKTIPIOTIKO, 0POV Ol
nopePPAcel; 1o onpeio avtd pdvo odNynoay 6e aALUYEG TOV EKTIUNCEDY TOV
KPLrtav. AALa xopaKTnploTikd propei va gival n katevBovvon tov PAERpHTOC, 1) KAloT
TOV (VO TUNLOTOG TOV TPOGMOTOL, 1 KAMoN TG pvOg, 1 KAIGT TOL LETMOMOV, 1| GYETIKY|
Béom tov avTiov, N KAlom g BAong TG KAT® Yvabov, 1 KAIoT TOV AdLpov Kot TO
neplypappo ™ mapelds. H epyasio avt dev pmopel va ddoet otoygia yio 1o poro
AVTAOV TOV YOPaKTNPIoTIKAOV. [Tapdia avtd, n Tapatypnon 6Tt n oAhoyn e
EKTILOVEVNC MG PVOIKNG BEoMES NTAV TO NUICL TNG LETAKIVIONG TOL TAYWVO, 160G
VTOOEIKVOEL OTL £vag KOPLOG TapdyovTag elval 1) YEVIKT KAON TNG KATOTOUNG TOL
TPOGMOTOV.

Mo v e€étaon g vdBeong avtng, oe kdbe pia amd Tig 14 apyucég
QOTOYpOPiec onueldOnkay ta onueio Nasion, Subnasale kot Pogonion kot
petpnOnkav ot yovieg mov oynuatifovrot petadd tov emmédwv Nasion — Subnasale
kot Nasion — Pogonion wg mtpog 1o eninedo Opaykpovptng. Emiong, vmoloyiotnke n
KAion tov emmédov mov dryotopet Ta dvo atd enineda (Ewdva 21).
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Ewova 21.  To tpia emineda, twv omoiwv n kAion uetpnOnke ws mpog 10 EXITEOO
Dpaykpovptyg.

Ot petpnoeig £ywvov pe 1o Aoyiopikd Viewbox 2.60. Ot yovieg avtég
ovoyeTioTKaV Le TN HETPNON TG BEong TG KePaing yia tig 14 apyikég
eotoypapiec. O [Tivaxoag 12 delyvel To TETPAYOVO TOV GUVTEAEGTOV GLCYETIONG
HETOED TNG KOT  EKTIUNOT QUOIKNG BEoMC TG KEPAANG Ko TG KAIong kabevoc amnd ta
tpia emineda. OAeg 01 GUGYETIOELG TANV UIOG NTOV GTOTIOTIKAG OTIAVTIKEG, OAAGL O1
OLOYETIGELS TOL EVOLOUUEGOL EMTEOOV PAIVOVTOL YEVIKADG 10YLPpOTEPES. Tl
OTOTEAEGLATO OV TA I0WG JETYVOLV OTL 01 KPITEG YPNOLLOTOLOVV TN YEVIKY] KOTOTOWY|
TOL TPOGMTOL Yo Vo aEtoAoynoovy T 0€om g kepoins. [leprocdtepn Epevva ivar
amopaitntn oTov Topéa avtd Yo vo peAetnBovv OAot ot Tapdyovieg oe Padoc.
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E®O - E®O - E®O - Evowdpeoco
Nasion/Subspinale = Nasion/Pogonion EMITEDO

1 0.339898 0.593429 0.647892

2 0.323796 0.768412 0.744316

3 0.414754 0.844063 0.86686

4 0.446977 0.673646 0.782005

5 0.315978 0.481073 0.556049

6 0.380416 0.634403 0.705803

7 0.229009 (NS) 0.597153 0.558812

Ohot 0.402419 0.711425 0.77277

Iivaxag 12. 2ovortikog mivokog mov Jely Vel T OTATIOTIKY GVOYETION UETOLD TS Kot
extiunaon Geong e KePaing Ko ) Ywvia UETOLD TV 000 ETITEIDY
Nasion/Subspinale ko1 Nasion/Pogonion ue to enineoo Ppoaykpodptns. H
ity atAn givou n ovayétion s E@O ue v klion tov emimédov wov
OLYOTOUET TO. OVO TPONYODUEVA. AVOYPAYETAL TO TETPAYWVO TOD
ovvtedeoTod ovoyétione (). Olec o1 ovayetioeic, ektoc wag, eivar
otatiotikwg onuavtikes (P<0.05).

Ta gvprpato g epyoasiog avtg OelyvouV OTL AKOUT Kol LIKPES AAAYEG TNG
HLOPPOAOYIOG TOV TPOGHOTOV UTOPOVV VO ETNPEAGOVY TNV KpioT vog 0pHodoviikoh
Kol va LeTafaAlovy v extipnomn e euotkng 0€ong g kepaing. Eav n 6éon avt
YPNOUOTOIEITOL Y10l TN O1AYVIOOT OKEAETIKOV GYEGE®V (.. KATA TN HEB0OO TOV
Swartz 11 Tov Moorees) TOTe, EKTOC TOL ON AVOYVOPIGUEVOL TPOPANLLATOG TNG
VTOKELUEVIKOTNTOS GTNV KOTAYPOPT), TPOKVTTEL KOl TPOPAN O £YKVPOTNTOC. ATOWO
pe omoBoyvadicpd g Katw yvabov, Ba tonobetovvral, acvvaicOnto cuvnbwg, ard
OV 0pHOSOVTIKO LLE TNV KEQOAT GE £KTOGCT, LE ATOTEAEGLOL TV EAATY] OVOLYVAOPLO)
TOV TPAYLATIKOV SUGTAGEDV TOV TPOPANIATOC. AvtioTorya, dtopa pe Tpoyvadiopo
™G KAt yvabov Ba tomobeTovvTal e TNV KEQOAN GE KAUWYT, LLE ATOTEAEGILO KO
AL, TN LEPIKN GLYKAALYT] TOVL TPOYVOUOIGHOYD.
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Enidpaon TnG oTAONG OTNV ONTIKN AVvTiAnYn

Eicaywyn — Zkonog

"Eva onpovtico mieovéknua mov Bewpeiton 0Tt £yl 1 xpnon g POK yo ™
OAyvmon OKEAETIKOV ducopprovidy gival 0Tt aviikatontpilet T cvvnOicuévn Béon
™G KEPOUANG EVOC ATOLOV KOTE TI KOWVMVIKEG TOV EMAPES. AVTi 1) Aoy
TPoVTOOETEL OTL 1] OTLTIKY AVTIANYT] TOL TPOGAAUPAVOLLE OO EVOL TPOGMTO
e€aptdTor omd T 6TACT TOLV £YEL TO TPOCMOTO AVTO, dEYOUACTE, dONANOT], OTL O
EYKEPAAOG LLOG TTOPATAAVATOL ATO TUYOV KAUYN 1) EKTACT) TG KEPOUANG Ko UTopEl val
OTOKOMGEL ‘omoTn’ dmoyn LoOvo 0TV To TPAGMTO £XEl ‘cmotn’ B€om. TKomoG NG
gpyaciog avtng NTaV va eEETAGEL av 1 aAlayn TG BEong TG Kepaing exnpedlet v
KAVOTNTO TOV KPITOV VO 0ELOAOYCOLYV T1 LOPPOAOYIO TNG KEPAANC.

Eivor onpovtikd vo Tovietodv pepikd ovslaoTikd onueio o€ oxéon e 1o 0épa
avto. Agv 1OV GKOTOC TG £pYaciag va eEETAOTEL AV 1) GTAGT TNG KEQPAANG EMNpedlet
™mv areOntikn avtiknyn. Aev pog amacyoAnce, Oniodn, To av TPOCOTO. TOV
Bpiokovion og 6pOla oThon Paivoviol TEPIGGOTEPO OLOPPO OO OTL OTOV 1| KEPOAN
Bpioketon og KApy”n M £ktact. Ovte evolapépet av TpOcOMA Le 0msOoyvadioud g
KAT® YvdBov @aivovtol To aproviKd OTov 1 KEQOAT gival o€ £KTOoT, VO, avtifeta,
TPOSOTO e TPOYVAOIGHO POIVOVTOL TTLO APLOVIKA OTAV 1) KEQOAT Eival 6€ KA.
Avtd givon B€pata mov £yovv 6TEV GYXEON LE TNV OGO TIKN WG avTIANYT, KOl Y10 TO
Adyo avtd pmopel va e€aptdvtar o pHeydro Pabuod amod Tig Kabnueptvég pog
evivndoels. Eivat dvvatdv Eva aviikeipevo va gaivetor wpaio dtav eivon o€
ovyKekpévn B€om ko Oyt mpaio 6tav eivarl oe AAAN BEom (m.y. éva otpafo KAdOpo
otov toiy0). [Tapora avtd, avayvopilovpe Tt TpOKELTOL Y1 TO 1010 OVTIKEILEVO KO
oTiG 0V0 mepmTdoelS. Eival onupoavtikd, emopévmg, va dtoywplotel N aiodntikn
AVTIANYT OO TNV OZTIKA IKOVOTITA TOV EYKEPAAOL VO oVTIAOUPAVETOL COGTA Eval
OYNHO.

H vrd0eon g epyasiog avtig NTov OTL 1] OTTIKN OVTIANYN TNG LOPPOAOYiNG EVOG
TPOSMOTOL dev e€aptdrtal amd T 6Eom mov avTd pITopet va Exet.

M£60J0¢G kail YAIKO

dwToypaPiko YAIkO

Xpnoworombnke 1 eikoéva pog achevoig mov eiye ypnoipomon el Kot oty
nwponyovpévn epyacio. H eikdva petaoynuaticdnke pe petaxivnon tov Toymva Tpog
T eUmPOG Katd 4 poipeg pe Tpomo avtioToryo TG Tponyovrévng epyasiog (BA.
Mé£Bodog kot YAko, oeh. S1), adldd 1 petakivnon €yive 6g d1000y1Kd GTAOL0 MOTE VO
onuovpynBovv tedkd 30 e1kOGVES: 1) apyIKY], 1| TEAKN LETACYNUATICUEVT] LE TOV
TOYOVO, TLO UTPOCTA KOTA 4 Hoipeg, Kat 28 e1KOVEG TOV ATOTEAOVGOV EVOLAUESOL
SadoyIKd oTAd0 TOVL PETAoYNUATIoRoV. Ot ekdveg apBundnkav and to 1 wg to 30.
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H ewcova 1 giye tov moymva oty mo onicOia 6on kot 1 eikdva 30 oty mo tpdcoa.
Kdabe ewcova diépepe amd v mponyoduevn kot v endpevn kotd 4/30 = 0.13 poipeg
¢ mPOg TN BEoM TOL TAYWVA.

Ao T1g evoldpeceg eikoveg emAEYONKe N ekdva aptBpdc 10 kon 1 ewcdva apOuds
20. Amo6 kdBe pio amd avtég TIc 600 e1KdVES KaTaoKELAGONKAY V0 VEES e
TEPLOTPOPT OAOKANPNG TNG EKOVAG 0eEL10GTPOPA KOl aploTeEPOSTPOPO Kotd 10
poipeg. Ot €61 avtég ekdveg (dVO aPYIKES KOl TECTEPIS LLE TEPLGTPOPY]), ATETELECAV
TG €IKOVEG avapopds. Ot e1KOVEG avaPEPOVTOL GTO KEIEVO e TNV £vOElEn tng Béomg
TOL TAOY®VA KoL TNG 6TpoPnS TG etkovag (ITivaxoag 13).

O10X0 Oéon nodywva 10, kepoin oploviia

O10Z110 | Oéon ndrywva 10, kepoin oe éktaon 10 popmdv

O10Z.10 ®éon nodrywva 10, kepoin og képyn 10 popov

020X ®¢on toyova 20, kepain oplloviia

202110 ®éon toyova 20, kepoin o€ éktaon 10 popodv

20210 ®éon toyova 20, kepoain oe Kapyn 10 popaov

ITivaxog 13. Or eixoves mwov ypnoiuomoinOnray.

M£60d0¢

E1d1k6 Aoyiopikd onpiovpyndnke yo tnv mopovcioon TV eiKOVmV 6ToVvG KPLTES.
To Aoyiopikd mapovoiale pio omd T1g €61 EIKOVES aVOPOPAS GTO OPLOTEPD TUNLLO TG
006vng Tov vroAoytoty], Kot pio amd Tig 30 ewcodveg oto de&t Tpunqpa g 086vng. H
ypNoN TV TAKTpV de&l Kot aplotepd PEAOG enétpene oTOV KLt va aAAdleL ™)
de€1d ekdva dradoykd, amd v ewova 1 émg v ewova 30 kot avTiotpdems. 'Etot, n
0e€1d elkdvo oVOTAY GOV VO LETAGYNUOTICETOL e HETOKIVION TOL TAYWVO TPOG TO.
eunpog M mpog ta micw (Ewova 22).
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Eiwcovo 22.  To Loyiouiko mopovciaons TV eikOvmy atovg KpItég. Aplatepa eivai i
eKOVa, avapopags (0w ue 10 poipes kopyn). H deéid, eixcovo. allalet
TOTOVTOGS T0. KOTAALNAQ TAKTPO OTOV DTOLOYIGTH.

O kpin¢ tomobeteito pmpootd amd v 000vn kot dAlale ) de€id eikdva pe Ta
TANKTPA, £0G OTOL EKPLVE OTL TO TPOSMTO NTAV 1010 LE EKEIVO TNG OPLOTEPTG EIKOVAG
avapopds. H 8éon avth katoypa@dtov Kot 1 Stodtkacio ETavarlapuBovoTay e GAAN
ewova avaeopds. Ot €€t ekdveg avapopds mapovstaldtay Le Tuyoio oePd 6TOV KAOE
Kput, M o€ 0e&d ewcova eEldpPave Tuxaia T B€om wag tov 30 eKOVOV TNV apyn TG
Kkd0e a&roloynonc. H dwadikacio eAdpfove ydpa purpoostd o 006vn tomov LCD,
wote vo etvar Tedeimg emimedn Kot var un SnpUovpyeitan TapopdpemoT OTIG EIKOVEG,.

O kpitég NTav 39 dropa avdTepNg N AVOTATNG TOOELNS, YOPIG ETOYYEALATIKY
oY£0M LLE TO 0OOVTIOTPIKO EMAYYEALLOL.

AnoTteAéopara

Ta avaAivtikd amotedéopata tov 39 kprtov ta&voundnkoayv og Iivaxka (Iivakag
14) og 000 opddeg avaroya pe ) BEom ToL TOYWOVO TNV EKOVA avapopdc (Béon 10
Ko 0€om 20). KdaOe opada meprehdpufoave tpelg othreg, pia yio kaBe 0éom
neplotpoPng (o€ éxtaom 10 popov, yopig otpoen, o kapyn 10 popadv). v
100VIKN TEPITTMOT OOV 01 KPITES 0V Bal EKOvaY KavEVH GOAALO GTNV EKTIUNGT| TOVG,
01 HETPNOELS OTNV TPAOTN opdda Ba Empene va givan ioeg pe 10 Ko oTIC TPELSG OTNAES,
eV otnVv 0gvTEPN opdda Ba Enpene va elvar ioeg pe 20.

H dvokoAio mov mBavov va Tpocsdidel N TEPIGTPOPT] TV EIKOVAOV Eivorl duvaTOv
va ennpedletl To péyehog tov Tuyaiov GEAALATOG 1) / KO VO SNUIOVPYEL CLGTNUOTIKO
ocpdipo otig petpnoels. To péyeboc Tov TVYioL GPAALATOS TPOTIOPICTNKE LE TOV
VTOAOYIGUO TNG LETAPANTOTNTOG TOV LETPNOEMV Y10 KAOe BEom mepioTpoenc. Tvydv
GLOTNUOTIKO GOAALO AOY® TEPIGTPOPNC TOV EKOVOV aE10A0YONKE LLE OTATIOTIKN



74

dokpacio Friedman, n omoia givot 1 pn-mopopeTpiky| ovIicToyn e ToPOUETPIKNG
dokpasiog ANOVA dvo mapaydviov (kpitég - yovia mepiotpoen|g). H un-
TOPOUETPIKY doKIHacio EMAEYONKE V10Tl | KATAVOUY TV HETPHOEMV Yo
TOVAGYLOTOV Lo BE0M TEPIGTPOPNG OEV NTAV KAVOVIKN.
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7.1
12

16.9
7.3
16

19.3
6.7
20

20.3
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7.2
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Iivaxag 14. Avolotika omoteléouoto. twv €51 E1kOVOY avapopag.
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Ewova 23, Xvvortixo oiaypopuo twv omotedeoudtov. o kabe uio eixova
avapopag paivovral  oroueon Tyun, o ueao opio 50% kou n eAdyioty Kou
uéyiotn Ty, Me KoToKOPLPES OLOKEKOUUEVES YPOUIUES THUELDVOVTAL O1
oAnOvég Béoerg.

Tuxaio cpaApa

H petafAntomro tov anoteAesatov cuyKpionke HETAED TV EIKOVEOV
AVoPOPAG YPNCLOTOIDOVTOS SOKILAGIo TETpAYDV®V TAENS (squared ranks test). Agv
€VPEDN OTATICTIKMOG ONUOVTIKY dPOpd TN HeTAPAnToOTNTA, dEiyvovTog OTL devV
VINPYE LEYOADTEPO TLYOHO GPAAL KATA TNV AELOAOYNON TOV EIKOVOV LE TEPICTPOPT
G€ OO LE TIG EIKOVES YOPIG TEPIGTPOPT).
ZUoTNHATIKO OPAApa

Onwg paivetal kot otnv Ewova 23, vanpye cuoTHotikd ceaALe 6TV
a&lohdynon oplopéveV IKOVOV avagopds. H diepehivnon tov ocedipatog avtod £yive
pe dokipacio Friedman, yopiotd yio tig £1koOveg e Tov tdyova ot 0éon 10 ko
YOPIOTA Y10 EKEIVES e TOV Toymva ot 0éon 20 (TTivakag 15).

Hivaxag 15. Amoteléouorta doxiuoaiog Friedman:

Oéon noywva: 10

Aoxipacio Friedman
MS’L’(XB)\,T]TF',QZ @102_10, @1020, ®102+10
Méoog 0pog taEng (Mean rank): 1.87, 1.79, 2.33
ApOudg petpricemv = 39
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T1 (y-tetpdymvo) = 6.88

df=2

Koatd Iman & Davenport (1980):
T2 (F) =3.67604

P =0.0299

Friedman: katd ebyn ovykpiceig (Conover)
Kpiown tiun t (76 df) = 1.991673

O10Z.10 VS. B9 P=0.7213 NS
O102.10 V8. O1pZ+10 P =0.0349 ENUovVTIKY dapopd
®10Z0 Vs. O10Z+10 P=0.0143 ENUovVTIKY dapopd

O¢on nwywva: 20

Aoxipacio Friedman
MetofAntéc: .10, ®20Z0, @202 10
Méaoog 6pog tdéng (Mean rank): 1.77, 1.85, 2.38
Ap1Buog petprioewv = 39
T1 (y-tetpdymvo) = 8.941176
df=2
Koatd Iman & Davenport (1980):
T2 (F) =4.919932
P =0.0098

Friedman: katd ebyn ovykpiceig (Conover)

Kpiown tiun t (76 df) = 1.991673

@202_10 VS. @2020 P=0.72 NS
702,10 VS. O02+190 P =0.0052 ENUHovVTIKY dtpopd
7020 VS. 20210 P=0.0139 ENUHovTIKY dtpopd

Ta anoteréopota £3€1E0v OTL O1 LETPNOELS NTAV GTATIGTIKMG OLPOPETIKEG OTAV M
gwova avoeopag Ntav o Béomn +10 (og €ktaom) amd 6Tl dTav 1 KOV AVAPOPAS
ntav og Béon 0 (opldvtia) i otn Béon -10 (o kapymn). H dtapopd ftav Tpog v
KatevBvuvon g Tpocbiag BEong Tov Tdywva, dSNAadN ot Kpttég tomodetovoa TovV
TAYOVO 6 TPOGOEGTEPT BEGT TG TPAYUATIKNG OTAV 1] EKOVA OVAPOPAS NTOV GE
Béom éxtaong.

ZudnTnon

H epyaoia avt) givor n mpd ot PpAoypagio mov tpocmadel va diepeuvnoet
av 1 Béomn g KepaAng ennpedlet T duvatdtnTa a&loldynong TG LOPPOAOYING TOV
npoc®nov. H péhodog mov ypnoiponomdnke oyedtdotnke £T61 AGTE va eival duvartn
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M aviyvevon Kp®V d10popdv. Xg avTd cLUVEPAAE TO YEYOVOG OTL O1 EIKOVEG TAV M
pio dimho 6TV GAAN Kot EAEYYOVTOV TOVTOYPOVA Old TOVG KPLTES, OVIKOV GTO 1010
TPOCMOTO, KoL VINPYE 1) OLVOTOTNTO TOAD AETTOUEPDV XEPIOUDV 6T BECT TOV
nayova. Ot kpitég dev giyav ) duvatdtnta ypnong Bondntikdv PEcmVv (YapakKeg M
APNON TOV XEPADV TOVG) Yo AlOAGYNOT TOV SAPOop®V HeTaED ToV eikOvev. H gidva
avapopds NTov 6 KUKAKO TAAIG10 EVD 1) AAAN KdvVa og TeTpdywvo. H yprion
KUKAKOU TAOGTIOL Kot 6T dVO EIKOVESG amoppipOnke Katd Tn S1dpKeELD SOKIUMY YLoTl
TO TAAIG10 NTOV APKETE KOVTE GTOV TAYMVA Kot 01 KPLTég Tpocmafdodoay va kpivouv
™ oot Béon amd TV andcTaoT TOL TOYWOVE ard To TAaiclo. H ypnion

S popeTIKoy TAIGion PHeTAED TV EIKOVMV OeV EMETPETE TETOLEG AMOTELPES, OV KO
VILAPYEL N TOAVOTNTO dNULoVPYiag AA®V TapevePYEIDOY. MAMGOTA, OPIGUEVOL KPITEG
oYOAlGaV OTL 01 EIKOVEG deV Nty o€ 1d1a pey€Buvon, yeyovog mov deiyvel 6Tt to
TA0{c10 PUTopEl VoL TOVG TOPATAGVIOE.

[Mapdro mov dev vanpye XPOVIKO Gp10, O KPLTEG OAOKANp®VAY TN doKlpacio péca
o€ mévte pe 0éka Aemtd. O meplocdTEPOL GYoAiocay OTL 1] SVGKOAIN TAY GNUOVTIKY
KOl TPOSTOO0VGAV VO, S1EVKOAVVOOLV KAIVOVTOG TO KEQPAAL TOVS Oe&1d 1 apLoTePd,
avaAoyo e TN GTPOPN TNG EIKOVAG avagopds. H duokoiia tng dokipaciog eaivetot
KO 07TO TO HEYOAO €VPOS TOV GPAALATOS, TOL KAALTTE GYEOOGV OAO TO S10BEGILO
€0pog Kivnong Tov Tdywva, aveaptnTo amd T 0E6M TOL TAOY®VL GTNV EIKOVA
avaeopdg (BA. Ewova 23).

Evdwogpépov etvat 1o yeyovog 6t To €DPOG TOL GOAALATOG dEV NTAV HEYAADTEPO
Y10 TIG EKOVEG LE GTPOPT], TAPOAO TOV O1 KPITES OVEPEPAV OTL 1] GTPOPT] TOVG
dvokoreve. H otabepn amdKAon TV LETPNCEDV Y10 TIG EIKOVEG LE GTPOPN NTOV
peyoAvTEpT 0o ekelvn TOV EIKOVOV o€ 0ptlovTia BEom, aALd 1) dtapopd NTov TOAD
LKPT KoL Oyl OTOTIOTIKOG onpavtiky. Etvat mbovov va Kotaotel 6TatioTikdg
ONUOVTIKY LE LEYOADTEPO delYpa, AAAL OO0 SLopopd dev paiveTal va £yet KopLiol
KAvikn onpacia.

H xoatavoun tov petpnoemv £3€1Ee acvpETpia, 10101TEPA Y1l TIG LETPNGELS TNG
EWOVAG @0 (9. XTNV €IKOVA OVTY], GE L0 TPOCTAOELD VO LETOKIVI|GOVY TOV TAYWVOL
AKOUT| TEPIOCOTEPO TPOG Ta. EUTPOG amd T B€om 30, pepikol kprtég mapamovEdnKav
OTL «dev mpoywpdel GAAoy». Etvar mBavov, n péon tyun yio v €1KOVaA oVt va Tov
aKoun peyodbepn, av vpyov Kot GAleg 0éoeig mépav g 30™.

Ta anoteréopota £0e1&av OTL 1 VTOOEST, OTL N A&lOAdYN O TG LOPPOAOYiNG TOV
TPOooOTOV gtvar ave&apTnn TG BEoMS TG KEPAANS, ivar peptkdg cwotr|. [Ipdypart,
dev mapatnpnOnke dtoeopd peta&y g B€ong 0 (opldvtia) kot g Béong —10 (oe
Kapym). Avtifeta, n 6éon +10 (o éktaon) £6m0E SLUPOPETIKA ATOTEAECUATO, LE
vrepekTipnon g 0€ong Tov Tdywva. Etvar mbavov n éktaon g kepaing va tovile
™ 0€0M T0L TAOYWVO TOGO MGTE VO 00N YNGEL TOALOVG KPLTEG vaL TV Bewpncovv
ePLocOTEPO MPHSOIa amd OTL Ty oty TpaypotikodTnTo. [arti Kdtt avtictolyo dev
GLVEPM OTav 1) KEQOAN NTOV o€ KApyM dgv pumopetl va eEnyndet. Xtnv Ewdva 24
eaivetar M eKOva O o, 1) £IKOVA O, 1 OTOl0 EMPETE VO EMAEYEL O TOVG KPLTES,
Kot 1 eiova O,7, 1 ool TPOTIUNONKE.
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Eiwcovo 24.  H eixova ovapopag @2 9. Kdtw apiatepo. n owoty omavinon (Oz) kou
Katw 016, N E1KOVO, TOL TPOTIUNONKE OO TOVG KPITES (O)77).
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zulnNTnon - ZUNNEpAocHaTa

To amoTeEAEGHOTA TOV TPLOV EPEVVNTIKMOV EPYOUCIDOV KATAANYOVV GTO TOPAKAT®
GUUTEPACLOITOL:

A. H gpuown otdon g KEQaANs, OTmg autr opiletotl amd T ‘o1don 1ooppomiog’
N ‘0éom kabpémtn’ dev etvan exeivn mov dratnpeitanr GuVHBWS KATA TG S16POPESG
KOWOVIKEG dpaoTnploTnTeS. MAAMGTO, YOPOUKTNPIOTIKO TNG OTAGNS TNG KEQUANG eivat
1 oLVEYNG Kivnon Kot 1 pneydAn petafintdtnra, Tpdypo mov dikatoloyeital amd Tig
AELTOVPYIKEG aVAYKES, KLpimg TG Opaong. Extdc tov 6t 1 puoikn otdon 1 0éon g
KEPAANG OeV eivarl EKELVN TOV GLVAVTOVLE Y10t TO PEYAADTEPO YPOVIKO OLAGTI LA, OEV
amotelel, mBovdg, ovTE TOV HEGO OPO TV aKpainV T®V. To cvurépacua avtd Bétel
ONUOVTIKA TPOPBANLOTA GTOVE VITOCTNPIKTES TG XPNONG TG Y10 S0y VOGTIKOVG
GKOTOVG TNG LOPPOAOYIOG TOV TPOGMIOV.

BeBaimg, vadpyovv dvo Bépata mov dev epguvninkay 6TV £pyacio avT Kot
npénet va, AneOovv voym: Ilpmtov, | oTdomn g KePaAng petpnnke oe oxéon e To
oplovtio emimedo. Avti 1 B€om dev elvar kat” avaykn exeivn e v omoia yivetal To
TPOCMOTO OVTIANTTO Ad AAAOVC, Y1OTL KOl O TOPOTNPTHG UTOPEL VoL UMV €XEL TNV
KeQaAn o oplovtia B¢on. H avtiAnyn evog mpocmmov e€apTtdtat omd T oYeTIKN
Béom HeTa&D TOV LOTUOV TOV TOPATHPNTH KO TOV TPOSMTOV TOL OVTOG TOPATNPEL.

To devtepo Bpa Paciletar oy vIdBeoN OTL 0 YKEPOUAOG oynpaTilel dmoymn yi
™ 0é0om ™G KEPAANG pE TapOLLOo10 TPOTO e TOV 0TOi0 THAVMG va oynuatilet Ta
ateOntikd tov kprrpa. Ewdleton 6t n avtidnyn tov opaiov, 6GoV apopd To
TPOc®TO, TNYALEL A0 GYNUOTIGUO TOL HEGOV OPOV OAMV TV TPOCHTOV TOV £YOVLE
dgt (BA. AoOnTikn TOL TPOGOTOL, GEL. 27). AV T0 1010 1GYVEL Yo TV AVTIANYT TG
OTAONG TNG KEQUANG, TOTE, Ba Tpémetl va deyBove OTL M KAt  eKTiUnoT PLOIKT Béon
(EDO) amotelel 0 HéEGO 0pO, AKOUN KoL OV 0VTO dEV PAVNKE Old TIG TEPLOPIGUEVEG
LETPNOELS TNG EPYOTIONG AVTNG.

B. H kot extipmon evoikn 6éom ennpedletol amd tn Lop@oAoyio TOL TPOSHTOV.
To cvumépacpo avtd etvar onuavtikd yati dnpovpyei T0 EOAOY0 EPOTNLA, OV
EMTPEMETOL VO, YPNCLOTOLOVUE [toL BE0T] avapopds yio va a&loAoy|GovLE TN
popeoroyia, 6tav avt 1 1d1a 0éon avapopdg emnpedletot amd ™ popeoroyio. Onmg
ocu{nmbnke tapordve, 1 EOO mpoteivetal amd moAlohg og 1 KoAvTepN BE0m Yo T
Sdyveon ¢ LOPPOAOYIOG TOV TPOGMTOV, £1TE KAVIKA €T KEPOAOUETPIKA.
Znuovtiko gtvot To yeyovac, 0Tt o1 KPLTEG GTO TUNLLO 0VTO TNG EPYAGIAG, NTOV E101KOT
opBodovtikoi, dTopa IOV AVaUEVOTAY VO ETNPEALOVTOL AMYOTEPO GTOV TPOGOIOPICUO
g EDO, dedopévou 01t Ba elyav v tdom va yp1noLLOTOM GOV TaPAd0GLoKE 0N YE
enineda, OT®G 10 eninedo PPayKEOVPTNG.

I'. H otdon ¢ kepaing emnpéace v avtiAnyn g popeoroyiag. Etot, dev
UTOPOVLLE VO, IGYVPLGTOVUE OTL 1] BECT TG KEPOAANG, KATA TN S1dyveoT, Hog ivat
adtdpopn. To amotérecpa g kKhvikng a&loAdynong eEaptdtar omd ) B€om g
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KEPAANG, 0V VTLAPYEL, OH®G, amAn e&aptnon. H éktaon g kepaing dnpovpynoe
TNV EVIVTTMOOT] OTL 0 TAOYMVOG TPOEXEL, EVA KATL OVTIGTPOPO dEV TapATNPNONKE LE
KALWYT TG KEPOANG.

Ta anoteAéopota, 6TO TUNUA AVTO TG EPYACTING, TAV CGTATICTIKMG GTLLOVTIKA,
AL KAVIK®G pmopet va Egovv pikpn povo emidpaon. H dtapopd petald g
TpaypaTikng B€ong Kot g BEomg mov TpoTunOnke NTav 7 woveg oe cuvoro 30,
onAadn pikpotepn amd 1 poipa otn B6omn Tov T ywva. H pucpr avty dapopd
aviveLTNKE AOY® NG HEYAANG evooOnciog g nebddov. Inuovtiko gival va
vrevlvpicovpe 0Tt 01 Kptég €0( dev Ntav opbodovtikoi. O Adyog ftav va epgvvnoet
av kowoi dvBpwmot ennpedlovrotl amd tn 0Eom TG KEPAUANS 6TV 0E0AGYNGT TOVG.
Toyov peydin drapopd Ba eméPaie va AapPavove LITOYN LG TN OTAGT TG KEPUANG
o1 S10PHOT TV GKEAETIKMOV avopaAadv. O otdyog g Oepaneiog Ba Enpene va
e€aptdtar amd T cvvnbéotepn BEoN TG KEPOUANG Y10 TOV GUYKEKPUUEVO 0GOEVT], EVOD
o€ QAAOV 00V, 1010 OKEAETIKO VITOGTPOUA UTOpEL va, amaitovoe dAAN Bepaneia, av
1 OTACT TNG KEPOAANG NTAV SPOPETIKT. Avtifeta, pikpn 1 kopio Stapopd pog
EMTPEMEL VO GTOYEVOVUE GE 10AVIKO amOTEAEG LN PAGEL HiaG 0mO1060NTOTE GTAONG
(Léoa oto TAaictlo Tov epguviONKOY €00) Kol Vo EILAGTE ACPOAAELS OTL TO
amotéleopa Oa eEarxolovbel va divel TV EVIVTMOOT TOV 10aVIKOD Kot G€ GALEG
OTAGELS TNG KEQOUANG. Mo evolapépovoa eikacio, Tov Oa propodce vo TOAUNGEL
Kaveic, elvar 1 dmoyn, 6Tt T0 GPAALN 6TV AELOAGYNON TOV TPOGDTOV
TOPOVCIACTNKE LOVO OTOV TO TPOCMTO NTOV GE EKTACT], YTl avT 1 6Tdon ivorn
eplocoTEPO acvvndiot. Ontmg Tapatnpndnke oty TpdT gpyacia, 6TOL
peAeTnONKe 1 oTAON TNG KEQOUANG UE CLUVEYOLEVT LETPNOT, Ol TEPIGCOTEPEG LETPNCELS
£0e1&av TV KEQPAAN o€ KAUyn og oyéon pe ™ euoikn Béon. Eival, emropévac, mbavod
0 £YKEPOAOG VOl £XEL TEPLOCOTEPEG OMTIKEG EVIVTIMGELS TPOCONTWV GE KAUWYT ard OTL
o€ £KTOOT), Kol VoL lval KaADTEPQ TPOGUPUOGUEVOS Va. TIG aE10A0YEL G€ TETO0 GTAOT)

YOPic cOAApLL.
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Natural head position and the perception of
the face in profile

Demetrios J Halazonetis, D.D.S., M.S., Dr. Odont.

Summary

Natural head position (or posture) has been proposed as an alternative extracranial
reference system for assessment of craniofacial morphology, during clinical
examination and cephalometric analysis. There are a number of different definitions
of natural head posture/position, according to the method used to position the subject.
The mirror position is defined as that position taken by the head, when the subject is
looking at one’s own eyes through a small mirror positioned at eye level. This is the
position most commonly referred to as ‘natural head position’. Natural head posture,
on the other hand, is the position that the head assumes under a balanced muscle
force. Estimated natural head position or natural head orientation is the position that
the treating clinician believes the head would take, if the subject were looking at one’s
eyes at a mirror positioned at eye level. This position is recommended for orthodontic
diagnosis. Aesthetic position is the position of the head most pleasing to the clinician.

The use of natural head position in orthodontic diagnosis is based on the
following assumptions: a. that this is the position most commonly assumed by the
head during social interactions, b. that perception of facial morphology and aesthetics
depends on head position. This last assumption implies that we, as observers of the
human face, are misled by flexion or extension of the head, and can properly judge a
face only when it is presented in an upright position.

It is interesting to note that both these assumptions have not been adequately
investigated in the literature. This study consists of three parts. The purpose of the
first part was to measure the inclination of the head during extended time periods, in
socially interactive functions. The second part aimed at investigating whether facial
morphology may affect estimated natural head position, as judged by experienced
orthodontists. The purpose of the third part was to assess whether judgment of facial
morphology is affected by the position of the head.

Part I. Measurement of head position

Methods

The measurement device consisted of a dual axis inclinometer coupled to an
analog-digital converter. The inclinometer was fixed on the brim of a baseball cap,
worn by the subjects. The signal from the converter was fed to a palmtop computer
that registered the inclination of the head every second. Measurements were taken for
a period of 20-30 minutes during activities such as walking, driving and lunching at a
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café. Inclination of the head was compared to reference values measured at the
beginning and end of each session.
Results

Inclination of the head was significantly different from natural head position, as
registered by the mirror and self-balance methods. During walking in the streets, head
position was more flexed, probably dictated by the need to watch one’s step. In
contrast, during driving, the head was in a more extended posture. Eating required
periodic movements of flexion. A significant variability in head position was noted
during all activities, although this was less during driving.
Conclusions

Natural head position is not the position assumed during most of the time. It may
not even be the average position.

Part II. Facial form and estimated natural head position

Methods

Fourteen profile photographs were warped using computer graphics techniques, to
produce three images from each original, differing only in the anteroposterior position
of the chin. The 42 images (14x3) were positioned in circular frames and shown to
seven experienced orthodontists. The orthodontists were asked to rotate the images
and position them according to the estimated natural head position.
Results

Estimated natural head position was found to depend on the anteroposterior
position of the chin. Images with protrusive chins were positioned with the head
rotated more downwards (Frankfurt plane, FH, at 2.33° relative to horizontal) than
images with retrusive chins (FH at 4.14°). The difference in head orientation
measurements was half of the difference in chin position (1.81°, for a chin change of
4°).
Conclusion

The validity of the aesthetic or estimated NHP for diagnosis is questioned, since it
depends on the same factor it aims to assess.

Part III1. Perception of facial form and head position

Methods

A single photograph was warped to produce 30 frames depicting a gradual change
from a posterior to an anterior chin position. Using computer software, these frames
could be displayed sequentially, giving the impression that the chin was moving
forwards or backwards. Adjacent to this user-adjustable image, one of the
intermediary frames was displayed, as a reference image, either in the same
orientation or rotated (extended or flexed by 10°). Thirty-nine laypersons used the
keyboard and moved the chin until the face seemed to them identical to the reference
image. The selected image frame was noted.
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Results

Judges could estimate facial morphology without systematic error when the head
was horizontal or rotated downwards. However, when the reference image was rotated
upwards, chin protrusion was overestimated.
Conclusion

Perception of facial profile form may be different when the head is extended than
when it is flexed or in a horizontal position.

Discussion - Conclusions

The results of this study throw serious doubts on the use of natural head position
for diagnosis. Extended continuous measurement of head position showed that, what
is considered as natural head position, may not be the position most commonly
assumed, or even the average position. This finding lends support to the proponents of
the estimated natural head position, or, to the use of the aesthetic position. However,
the finding that facial morphology affects estimated natural head position begs the
question, whether it is valid to use this position for diagnosing facial morphology. The
final part of this study revealed that assessment of facial shape by laypersons may
depend on facial position, but not in a consistent manner. Therefore, head position and
assessment of facial morphology seem interrelated, each affecting the other. Natural
head position may not be the appropriate method for orthodontic diagnosis.
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NapapTnua A

MNpoypappa kataypapng 0€ong TnG KePaing
To npdypappo BASIC mov katéypape T 0601 TG KeQOANG TapovstaleTol
mopakdte. Ta otoyeio amobnkevovtay oe faon dedopévmv Tomov List kot
UETOPEPOVTAV GE NAEKTPOVIKO DITOAOYIOTY| Y10 TEPOUITEP® EMeLepyacial.
To Aoyiopikd mov ypnowonomOnke otov Palm Ille mepieddpPave:
e HotPaw Basic, http://www.hotpaw.com/rhn/hotpaw/, tov Ronald H.
Nicholson, Jr. [A®cco BASIC.
e List 0.99 kot ListDB 0.99, http://www.magma.ca/~roo/list/list.html, Tov
Andrew Low. Bdomn dedopévav.
e AlwaysOn, http://www.persicke.de, Tov Rainer Persicke. Aoyiopiko
OVO.GTOANG TNG OVTONOTNG SLOKOTG Agttovpyiag Tov Palm.

# inclinoneter .bas
# serial port 1/0
open "conil: ", 19200 as #5
# initialize device
print #5, "A";
# wait for confirmation
while get$(#5, 0) <O
k$=i nkey$
if k$ <> "" then
cl ose #5
end
endi f
wend
# Show OK st atus
draw -1
draw "On-1ine", 10, 30
mydb=open "PostData" as new "LSdb", 2
# Main Loop
i=1
k$ = inkey$
while k$=""
# Get tinmer
t = tiner
# Read Roll and show it
print #5, "B";

i nput #5, a$

a$="0x"+a$

a=round( (val (a$)-2060), 1)

draw "Rol | : " + str$(a) + " ", 10, 50

s$(20) =str$(a)
# Read Pitch and show it
print #5, "C'

i nput #5, a$

a$="0x"+a$

a=round( (val (a$)-2060), 1)

draw "Pitch: " + str$(a)+" ", 10, 60

s$(21) =str$(a)
put nydb, new, 103
i=i+1
draw str$(i), 10, 80
# wait for second to end
while (t+1) > tinmer
k$ = inkey$
wend
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wend
cl ose #5
end
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NMapapTnHa B - Bpaxuypa®iseg

ANOVA

CI
cm
dpi
gr

mm
ms
NHO
NHP
NS
ppi
SD
SE

EDO
DOK
OxXK
df

210T10TIKY doKIpacia avaivong petafiAntoétnrog (analysis of
variance)

Evpog a&lomotiog (Confidence Interval)

€KOTOOTA TOL HETPOV (centimeters)

Kovkidec ava tvtoa (dots per inch)

ypappdpio (grams)

yoypappo (kilograms)

YMOGTA TOL péETpov (millimeters)

YWMOGTA TOL devTeporéntov (milliseconds)

Natural head orientation (BA. ce. 6)

Natural head position (BA. ce. 5)

2TOTIOTIKMG U onuovTikn dtapopd (not significant)
ewkovootoryeia avd ivtoa (pixels per inch)

Ytafepn anokion (standard deviation)

Ytabepd opdipa (standard error)

T t otatiotikng dokpaciog student’s t test

Kot ektipmon uowm 6éon kepaing (BA. oel. 6)
dvowkn) Béom kepaAng (PA. oel. 5)

Do otdon kepoing (PA. oeh. 6)

BaOpoi elevbepiag (degrees of freedom)
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