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1. Evcayoyn

H ypnon g pobnuatikng enelepyaciog ekovog divel véeg
Sl0OTACELS OTI VTOAOYIOTIKEG EQUPUOYES TTOV APOPOVV TNV TOLOTIKY|
a&oroynon [1], v avdivon [2], v dwyeipon [3], v avaktnon
[4], Vv ewovikn PBertiowon kol TV YNQuOKY OTOKOTACTAOT TOV
epyamv tEvNg [5].

Qg epyodreion 6TOV TOREN TNG SLOTHPNONG TNG TOAITIGTIKNG
KAnpovouds, ot teyvikég enelepyaciog ewovos eEummpeTovy Yevikd
300 KOpLovg GKOTOVS. APEVOG LEV UTOPOLV VO XPNCLUOTOMB0HV GTOV
TOMEN TNG OITOKOTAGTUCNG TOL £PYOVL TEXVING €ITE€ MG 00MYOS Yo TNV
TPOAYLOTIKY OTOKATAGTOON (PUOIKN ATOKATACTOON) 1 HE GAAL AdYLL,
Yo o VTOAOYIGTIKA-KABOON YO LLEVT (computer-guided)
OTOKATAOTOON, €T MG €PYOAElD Yy VO TOPAYOLV UL YNOLOKE
QTOKOTEGTNUEVT] EKOYN TOV OPYIKOD UGIKOD £PYOL TEXVTG (EIKOVIKN
QTOKOTAGTOOT ). AQPETEPOL Ol JAOIKAGIEG AVAALONG Kol EXEEEPYAGIOG
™G  EWKOVIOTIKNG TAnpogopiag eivar dvvatév va  cvpuPdiiovv
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OMOTEAEGUOTIKA otV avdktnon Kot  aflomoinon  ypNowung
TANPOPOPIOG e OKOTO TN UEAETI TOV DAMK®OV KOl TOV UNYOVIGUOV
@Bopdg Tov Epyou TEYVNG.

Eivar Aowmov gupoavég 0TL ot €Qapproyég mov apopodv TV
QLTOUATY OVAKTNON KOl TNV OVOAVOT] TNG TANPOPOPING OO YNOLOKES
EIKOVEG OITOTELOVV £VOL ATOPOITITO O0YVOOTIKO HECO GTOV TOUEN TNG
ouvinpnons. Mia térola epappoyr| eivol n NovTOHOTN oviyvevon Kot
TaEIVOUNON TOV IKTVOV POYUATOGEMY TOV (OYPUPIKOV EPY®V TEXVNG
pe Baomn ™ HopeoAOYiol TOV SIKTLOL 7OV KATAYPAPETOL GE SAPOPaL
eMimedal TNG CTPOUATOYPAPIKNG SOUNG TOV £PYOV, TOGO GTO 0POTO OGO
Kot 6TV VIEPLOPN Kol VIEPUDON TEPLOYN TOV PACLATOG.

Ykomog g epyaciag ovthg €lvor 1 TPOTOOT  HIOG
peBodoroyiag 7y Vv aviyvevon kot eEaymyr] TOL  OIKTVLOV
POYUATOCEMY TOL TAPOLSLALoLY To {OYPAPIKE CTPOUATO HE TN
Bonfelo LOPPOLOYIKMV TEAEGTMV KOl YNOLOKOV QIATP®V.

Yuyxpovog, emyepeitor 0 KaBOPIGHOS TOV  EWBIKOV
YOPOKTNPOTIKOV KGO TOMOV  POYUATOCE®V Kol  EQUPULOYN
HoONUOTIK®V alyopiBuwv vy v egoyoyn Kou pétpnon
GUYKEKPEVOV  HAONUATIKOV — TOPOUETP®V  (LOPPOAOYIKAOV Kol
YEOUETPIKOV  YOPOKTNPLOTIKDOV) OTI YNOOKES  €KOVEG OV
Aappdvovior otnv opath Kot vagpudpn mEPLOYY], £TCL MGTE VO UTOPET
va yivetal ouTtOpOTO 0 OY®PICUOC Kol 1) KOTNYOPlomoinon Tmv
SLLPOPETIKDOV TOTWV.

Anwtepog oT1OY0G elvar M avdmtuén Tov  KOTAAANAOL
pofnpoTikod HOVIEAOL Yo TNV OVTOUATN KATATAEN TV (OYPAPIK®OV
£PY®OV COUO®VO HE TN HOPPOAOYIDL TOL OIKTLOV POYUATMOCEM®Y TOV
TapovGldouvy.

H peBodoroyia épgvvag mov akolovdndnke otn pHeAén avt
wePAoUPAaveL Ta TOPOKATO oTAdWOL:

1. tov KaBopiopd TOL TOHTOV TOV POYUOV KOl TOV EWOIKOV
HOPPOAOYIKDV

YOPOKTNPLOTIKMV TOVG
2. TNV aviyveuon Tov SIKTVOL POYUATMOCEWDY,
3. mv &fayoy ] TOV ETAEYUEVOV TOGOTIKOTOUUEVMV
HLOPPOAOYIKADV KO
YEDUETPIKDOV YOPOKTNPIOTIKDOV TOL KO
4. v xotataln Tov {OypaeiKav £pymvV GOUE®VO HE TN
Hop@oioyio TOL
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OLKTOOV.

2. H avantoén Kot n popeoioyio Tov poypov

H avantoén kot n popeoroyio Tov poyH®V, To EKONAGVOVTOL
otV emedvelnr Tov (OYPUPIKOV £pYmOV TEXVNG, EXEL OTOCYOANOCEL
KOTA TEPLOOOVG TOAAOVG €101KOVG epevvnTég [6], kKabmg sivor BEParo
OTL M UEAETN TOLG pmopel va Tapéyel TOAOTIHO. oTolyEio, To. omoio
GLVOEOVTOL LE 10TOPIKOVG, KOWMVIKOVS, OIKOVOUIKODS Kol TEYVIKOVG
napdyovies. Ta €idn TOV pOYUOV €Q0ovv dGupecn oxEoMn UHE TNV
TOAOLOTNTO, UE TO DAMKE KO TIC TEYVIKEG OV YpNoomombnkay and
TO0 OMovpyo, TIC €WKEG ovuvOnkeg avabeong Kol eKTEAEONG, TIG
TEPPAAAOVTIKEG TOPAUETPOVES, KAOMG Kol UE TIC CLVONKES daTPNONG
ToV £pyov pécsa oto Xpovo (ékbBeom, petapopd, amobrkevon). ‘Etot, pe
Baon Vv mEPLYPAPIKY) OPOAOYiQ, TOV OPOPA GTO CYNLUE KOL GTNV
opybvoon TV poyUdV, onuepa gipacte oe 0éomn va dlakpivovus
OVTEG MOV TPOKANONKAV oamd TN YNPoven, TV EAAEWYN GYETIKNG
VYPOGING, TIG EVTACELS TOL OPEILOVTOL OTIG OAANAETIOPACELS OVALETOL
GTO VTOGTHPLYLO KOl GTO VTOGTPMOA, TIG UNYOVIKES KATOTOVIOELS, TN
XPNON CLYKEKPILEVAOV YPOCTIKAOV OVCIMDY KOl OPYOVIKAOV HECHOV K.0.K.
Awokpivovtag TG S10POPETIKEG LOPPES TOV POYUOV, Kol cLVILALoVTag
aVTEG He To TBovVA aitia dnpuovpyiag Tovg, Evag 01KOG HEAETNTAG
Umopel vo. TIG OVTIOTOUYICEL HE OVOYVOPICUEVEG LOTOPIKEG KO
TEYVOTPOTIKEG Katnyopies [7], [8] 1 va mpocdiopicel Tovg 6TOYOVG
TEPUTEP® EEEIOKEVUEVOV EPEVVITIKADV SLOOIKOTIDV.

Méypt onjuepa o1 TEPIGGOTEPES EPEVVEC GTNV OVIXVELOT Kl
Kataypoen TOv  OIKTOOV  POYUATOCE®V  €(OVV  OKOAOLONGEL
pebodoroyieg mov &gite YPNOWOTOOVV  GTOTIGTIKA HOVIEAD KOl
TPOoeYYIoELg o€ £va vpL Oelya TOHTOV POYHOTOGEDV TPOKEUEVOL VO,
kabopiotodv ta kprripe. tagwvounong, [7] eite  ypnoomolovv
padnuotikd povtého ynoeuokng emeCepyociog mov Pacilovior oe
KOTATAEN TOV SLULPOPETIKAOV GLOTNUATOV POYUOV G OVO YEVIKEG
KOTNYOPieg GUUP®VO LE TOVS TOPAYOVTEG YPOVONS Kot ENpaveng M
OKOWO GOUP®VO, LE TO GTAS0 EKONA®ONG Tovg (aging cracks & drying
cracks) [8].

Opwg n mpocéyyon ovtr, dNAadn N peAétn Ttov cOvOeT®V
TOPAYOVIOV OG UELOVOUEVOV LOVAI®V GTN SIUUOPP®GT TOV SIKTHOL
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POYUATOCEMVY, TEPLOPILEL TNV KOTOVONGCT TOV EWIKOV GLVONK®OV Kol
TOV utiov TPOKANGNG TOV PUIVOUEVOD Kol Ogv omotelel Thvto Evav
a&10meTo 00MY0 Yo TNV AE0AGYNGT TOL GLVOLOV.

Ta Coypoewd €pyo TéEYVNG, ©G TPOIOVTO TNG TVELUATIKNG
EKppoong Tov avlpmdmov, Tov ekdNAMVETOL HE GUVOETEG TEXVIKEG
EQOUPUOYES, Oa@QEVOC, KOl TO VAMKO mepfdilov pe TIc 101eg
OAANAETOPAGELS TOV QPETEPOV, GUVOETOLY €vol TOADTAOKO GUGTNLLOL
TopayovVIoV ol omoiot givol amapaitnto va peretnBodv oe Pabog Kot
COUTANPOUOTIKE  péca  omd  ouvOLOOoTIKEG — pebBodoloyikég
TPOGEYYIGELG.

‘Etor, péco omd TNV  WPOOMTIKY WIOG  OLEMIGTNHOVIKNG
ocvvepyooiog vy TN Onuovpyion &voc  aEOMIGTOV  GLGTHLOTOG
a&loAdynong, n épevva avut mpotifeTon va KaAdyel akpipmg oty TV
EMewym, amocoenvifovtog kot epUNveLOVTOG E0IKA BEHOTO GYETIKA
LE TO QOLVOUEVO TOV POYUOV G€ LOYPAPIKAE £pYa TEXVNG LE OKOTO TNV
TANPESTEPN  KATOVONGOT Kol EPUNVEIL TOV TOPOYOVI®V TOL TIG
TPOKOAOVV. TNV £€pEuva OTH EMEPEiTAL € Yoo TPAOTN QOpPa M
alomoinon ™G TANPoYopiog MOV TPOEPYETOL OmMO TO  OIKTVLO
POYUATOCE®Y OV  OVOTTOGGETOL  OTO  ECMOTEPIKA  YPOUATIKA
OTPMOUATO 1) TNV TPOETOLOCIO Kot oviyveveTal pe tn Ponbeia g
vEpuOpng avakiaotoypagiog. Ilpémer va onuewwbel €60, 611 oF
TOAAEG TTEPTAOCELS (OYPAPIKDOV £PYOV, TO OIKTVO POYUATOCEDV
OVOTTUGOETOL OO TNV TPOETOLUAGIO TPOG TO YPWUATIKE CTPOUOTO
Kol TV emtepikn emeaveld. 'Etol 1 aviyvevon oavtod oto TpmdTo
otdolr g Ommovpyiog Tov pe TN Ponbewr g vEEPLOPNG
axtivoBoMoag etvor onuavtikd otoyeio mov vmootnpilel ™ ANy
ATOPACEMY GYETIKG UE TNV AVOEVTIKOTNTA, TO DAIKO KO TIG TEYVIKES
KOTOGKELNG EVOG £PYOV TEYVNG.

Agdopévonr OTL péYPL ONUEPE TO KPLTHPWL KATATOENG KOl
opadomoinoNng TV POYU®V, TOL Topovctalovtal otn  oebvn
BpAoypapio [6,8] dev BonBobv 610 GLGYETICUO TNG OVATTLENG TOV
OIKTOOL POYHOTOCE®Y HE TOVG YNUKOVS, TEYVIKOVS KOl TOLG
QULGIKOVG 1 UNYOVIKOUG UNYXOVIGUOUS OV  OVOTTOGGOVIOL GTO
GUOTNUO VAMK®OV, TOV OVIUTPOCHOTEVEL Evo (@ypapikd £pyo, Kpidnke
avaykoio 1 omodoyn TOV TOpOyOVIOV OUTOV ®G KPUTnpiov
Ta&vopnong Tov peoyHOV oe Kotnyopies. ‘Etol, oty mapovoa Epevva
vioBetoHvtar dvo Pacikd Kprtipla Ta&vounong eBopdv ov tvat:
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Zynpa 1: TapdAinieg
POYLEC

i
Synuo 2: TTAeypatoedeig
pOYHES

Zynpa 3: AIKTuoTéG
POYHEG

» 0oL  &vOOoyevels  mOPAYOVIES ~ OTOVG  OMOIOVLG
ocoumeptiopupdvovtar ot ynuikol Kot Ol TEYVIKOL
napdyovteg, dnAadn exeivolr mov oyetilovionr pe
MUK OLOTOON TOV VAKAOV KOTOUOKELNG KoL TNV
TEYVIKY KATAGKELTG TOV £PYOV KO

> ol egmyevelg  mopdayovreg GTOVG omoiovg
ocoumeptlopupdvovtal ot QUOIKOL Kol Ol PNYoVIKol
TopAyovies, OnAodn ekeivor mov oyetilovion pe v
EMOPAON  QUOIKAOV  QOIVOUEVOV KOl HUNYOVIKOV
KOTOTOVI|GEMV GTO £PYO.

H viofétnon g katnyoplomoinong tov poyUOV GOUO®VO e
Tovg evdoyeveilg (ymukol kot teyvikol) kal e&myeveic (puowol kot
unyavikotl) mTopdyovteg SIELKOADVEL TNV KATOVONOT TNG GYEONG TMV
POYUOV HE TNV VLAIKN LAOCTOCT TOL £PYov MOPAAANAQ HE TNV
KOTAoTOoN S10THPNOTG TOV, SEGOUEVOL OTL O1 TOPAYOVTEG ALTOL GLYVA
aAMnAemwcorvntovior.  Aappdvoviag de  vwoyn  To  eWKOTEP
YOPOUKTNPLOTIKA TOV POYUADV, OTWOS EVOEIKTIKA OVOPEPETAL TO GYNLOL,
TO UNKOG, TO TAYOG, TN oLYVOTNTA, TN ddTaén, TV Katevbvvon Kot
TOV TPOCAVATOMGUO, TOTE gival dvuvatdv vo mpotabel n TopaKAT®
KATATOEN TOV pOYUOV OVAAOYO LE TNV 0PYAVAOGCT Kol TN LOPQOAOYia
TOV SIKTO®V:

1. Moapaiinieg poypég (Parallel cracks): Ioopopoeeg, ypoppkés,
000VTMOTEG POYUES TOV AVOTTOGGOVTOL TOPUAANAL LLE TO GTNUOVL TOV
VOAGUATIVOV  VROGTNPIYHOTOS 1 TN odoun tov  &EVAov. Eviote
avanmTOGooVTOL  TOPOAANAo kot oveEdptnto  amd  GAAa  €lom
poyuaTOoe®V (Zynua 1).

2. Awyowvieg poypég (Diagonal cracks): Ioopopeec, ypoppukés, 1
000VTMOTEG POYIES TTOV OVOTTUGGOLV GYEOOV TAPAAANAN oxéon petaln
TOVG, OALA SlaydVio O1ATaEN TPOG ToV KEVIPIKO dEova Tov mivaka. Ot
POYUEG OWTEG pmopovy vo. BempnBovv, amd pabnupoatiky dmoymn, g
VIOKATNYOPIO TOV TOPUAAMADV POYUDV.

3. Migypatocwdeic poypég (Grid cracks): Zvomua poyHuoOvV pe
YOVIOKT GUVOEDT, OGOV TOPAAANAN GYEoT UeTAED TOVG Kot dloydvia
KatevhLVVoN TPOS TOVS KHPLOLS AEOVEG TOL TivaKa (Zynua 2).
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Zymua 5: Powikoeldels poypég
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Zynuo 6: AxavOdoelg poypéc

4. Awktvotég poypés (Net cracks): ZOotnuo pOYUOV HE YOVIOKN
GUVOEDT], TAPUAANAN oxéomn HeTaEh TOLG KOl dlydvio, Kotevhuvon
TPOG TOVG KLPLOLG AEoveg Tov mivaka (XymMua 3).

5. @lowwoss poypég (Alligator EKTOONG
aKoBOpPIoTEG POYUEG HE  UEYOAO TAYOG KOl OGVVEYN YMVINKY| GYECT.
ITepropiCovian ot Coypagikn
VROGTPOUA  (TPOETOACIR), Kol  ONUIOVPYOLV  IKPEG  VNO10Eg

cracks): Muwpng

OTPMGCN, OTOKOAVTTOVIOS  TO
YPOUOTOG GYUOTOG AVTIGTOLOV HE TO dEPUO TOV aArydTopa (Zymuo
4).

6. @owikogwdeig poypés: Mikpng éktaong akadoploteg poyUEg e
oyeTIKA pKkpo M peoaio whyos. H yoviakn tovg oyxéomn sivar acuveyng
Kot eviote mepropifovion otn {OypaPIKY] GTPDOGT OTOKAAVTTOVTIOS TO
VOoTPpOUA (TPoETOOGin), 7OV gUEOVI(ETOL ©E UIKPEG VNG10Eg
GYNLLOTOG OVTIGTOLYOL UE TO GAOLO TOV POVIKOSEVTPOL (Zynua 5).

7. Axkovl@oelg poypég: ZVoOTNUO POYUAOV GTO OMOI0 1 KOPLEg
pOYUEG akolovBodV pi oploTiky katevBuvon o€ oxéon UE TOLG
dEovec TOL Tivako KOl Ol OEVTEPEVOVCEC  AVAMTUGGOVIOL GE
AKOVOVIOTEG OLOKAOOMOELS, avAAOYES TV aKavOOPLAL®V

(ZxMua 6).

QLTOV

8. Xmepoerdeic poypés (Spiral cracks): Kopieg poypés, mov
AVOTTOGGOVV OTEPOEN €EEMEN YOp® amd €va KEVIPIKO onueio.
Opeihovtal Kuplwg 6T HeYOAN TEPIEKTIKOTNTO TNG TPOETOLOGIOS GE
GUVOETIKO HEGO (Zynua 7).

9. Aktwotéc M apoyvoewdeis poypés (Spoke cracks): Xvotnua
SIKTOOV KOoTd TO Omoio Ol KUPlEG POYUEG OVOTTUGGOVIOL GF
OUOKEVTPOVS KUKAOVLG KOl Ol OgVTEPEVLOVGEG GE LOPPN axTvOV. Ta
ovvnOn aitio Tpoodopiloviol 6e PNYOVIKEG TECELS TOL OGKOVVTOL
otV mpdcbia N Ticw Oyn tov Epyov (Zynpa 8).

10. Zrepavwaics 1 wepperpikés poypés (Garland or stretcher
cracks): Meyddov pnkovg pwyués, mov sueovifovior kvpimg oTig
eEMTEPIKEG MEPOYES N OTIS YOVIEG TOL €PYOL Kol OPEIAOVTOL GTNV
€VIOON TOV EQPEAKLGHOV 1 TNV  KOTOTOVNGN TOL VQUCHATIVOV
VTOGTNPIYHOTOS OO TNV EMOPN TOV UE TNV ECMOTEPIKN OKUN TOL
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teddpov. ITlapovoidlovv droktn yoviaio oyéon HETOEL TOLG KOt
KatevOLVON AVAAOYN LE TOLG TOPAYOVTEG TTOV TIG TPOKAAOVV (Zymuo
9).

11. Poypég oynpatog tadrovliog otayvov (Corn ear cracks): To
OYNUO TOLG HOldlel pe Tov TpOmo ddtaing Twv avBémv 6To GTEAEYOG
ToV ELTOV TOV orTtapoy (otdyv). Tlapatnpodvral Kvpiwg oe Epya
Coypapiopéve 6 LEAGUATIVOL LTOGTNPIYHOTE Kol OoQeihovTal o€
UNYXOVIKES KATOTOVNGELS OTMG T.Y. TECELS TNV TPOSHa 1 6TV o
oyn tov €pyov. Xmoving cvvavidviol o€ €pya move o€ Ao
VIOGTNPLYLO, EVO TO GYNUO TOVG G’ 0T TNV TEPITTOGN VOl GAPDG
TEPLGGOTEPO GUUTVKVOUEVO.

12. ®hoymoeis poypés (Flame cracks): Mikpng éktaong poypég g
CoypagIKng oTp®OONG 6TO GTAJO TG ENPAVOTG.

13. Teyvotpomkéc poypéc (Brushstroke cracks): Poyuég ot omoieg
dnuovpyodviat 610 6TAd10 ENpavong g COYPOPIKNG EMUPAVELNS Kol
akoAovBohv ™ @opd ToL YpWoTHPA 1 TG LOYPUPIKNG EPUPUOYNG
avoAOY®OG, VM OTN OApKEW TOV ¥POVoL eEEMOGOVTOL GE POYLES
YNPavVeNG.

210 GOVOAO TOVG TO TPOAVAPEPOUEVE €101 IIKTOWV POYUDV
TPoLGALoVV KOWE YOPOKTNPIOTIKG KOl Ol0POPES MG TPOS TNV

rd

ZyMua 8: AKTIVOTEG 1 avATTLEN TOVG GE GUYKEKPIUEVO EMIMEDN Kol TEPLOYES, | OTO GVVOAO
apayvoedeic poyUHES , , , , ,

MG OTPOUOTOYPUPIKNG OOUNG TOL €PYov. Xe YeVIKEG Ypappes Oa
% UmopovoE Kavelg va cuvoyicel OTL 01 payYUES 0L OToieg oPeilovTal GE

TEPIPAALOVTIKOVG  TTAPOUETPOVSG T TNV TApodo  Tov  YPpHVOL

mapovctdlovv o&elec ayuég pe Aemtég kataAn&els, opoldpopen M

GUULETPIKT KOTOVOUTN TOV YOPIOV, EVO S10mEPVOVV TNV TPOETOLULAGIA,

T0 oUVOAO TV (OYPUPIKOV GTPMOCEMY Kol TOV TOANLOD PBEPVIKLOD.

Avtifeta, ovtég TV omoiwv Ta  aitie  Onupovpyiog  TOLG

avtomokpivovtal og gvOoyeVelg Tapdyovteg (YMukovs 1 TeXVIKoUGs)

eppavifovtal meplocOTEPO SEVPLUEVES, UE GTPOYYVAEUEVO, GKPO. KOl

/ OVIVELOVTOL ATOKAEIGTIKG O {OYPUPIKT GTPMGN, YOI OnAadn va

/ enekteivovior oty mpogtoacic. To  mPOTEWOUEVO  GUGTNUO

Eyiipo 9: Treguviaiss poyés aVoyVAPIoNG Kot aELOAOYNONS TV pOYUGOV TPOPAETEL THY ovTicTOL o
TOV  OPOPETIKOV  OkTvwv pe v mhov maboioyia Tov

[TPOTAXH MEOGOAOAOITAXZ I'TA THN EEATQI'H KATI ANAI'NQPIXH TOY AIKTYOY
PQI'MATQXEQN ME TH BOH®EIA THX MAGHMATIKHX EITEZEEPTAXIAY EIKONAX XE
ZQI'PADIKA EPTA.
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OVTIKEWLEVOL, Om®G UEYPL ONUEPO  €xel  Katoypogel amd 1
GUGCMOPEVUEVT] EUTEPIOL. TOV GLVINPNTOV EPYOV TE(VING KOl TIG
eEeldkeVEVES UEAETEG TOV EOIKAOV EMIOTNUOVOV GTOV TOUEN TNG
dyvoong.

3. MoOnpoatiki pedodoroyio

310 TPOTO OVTO OTAd0 TNG EPELVVOG EMEAEYNCAV EVVEQ
OVTUTPOGMMTEVTIKOL TOHTOL pOYHOTOGEDV (Zynuata 1 - 9) amd tovg To
GUVOAO TOV OEKOTPIOV KOTNYOPIDV TOV TOPOVGLAGTNKAV GTNV
TPOTYOVLEVT TOPAYPOPO GTOVG OTOI0VG EPAPUOGONKAY LOPPOAOYIKOT
TEAEGTEG KO YNOLOKA GIATPO e OKOTO TOV EAEYY0 TNG LOOMUOTIKNG
SdKaciog yio TNV Ovixvevon Tov OIKTOOL POYUATMOCEDV OO
TPOYUOTIKEG EIKOVEC EPYOV TEYVIC.

Ymv ewova 1 mapovsialetor Eva TUTIKO TOPAOEY O POYUDV
oe épya (oypapwne. Onog yivetar gdkoia aviiAnmtd 10 OikTLO
POYLOTOCE®Y Vol CAPOS 0paTO Kol UTOPEL Vo TPOGOIOPIoTEL
gbkoho amd 10 avOpoOmVO ovotnuo  Opacng TO JiKTLO
POYHOTOCEMY omekoviletor pe To okovpa gwkovootolyeio (pixels)
v TO @OvVIo ue to Qotewvotepa. Ilpopavag, 6co a@popd 1O
avOpdTIVO ONTTIKO CVOTNUA, O TPOGOOPIGUOG TOV TEPLOYDOV TOL
OIKTOOV pOyHOTOCE®V dgv glvarl Wdwitepo SVGKOAO TPOPANUO €Q'
0G0V 1 €Kova, dev etvan Wwitepa draotpefropévn and to B6pvpo. H
auTOpaTn €E0Y®YN TOV SIKTVOL POYUATAOCEWDY OO TOV VITOAOYIGTH E
avekto mepmplo Aabovg eival opketd dVOKOAN dtadkacio, WK
otav e€etdletar  peydAn  ovAAoyn €KOVeV, ol omoieg €xovv
dpopetikd emineda  oTIopov, avtiBeong, BopHPov Kot Evraonc.

H ovtopam egoyoyn tov OIKTOOL POYUATOCE®V ONO TIG
YNOUKEG EIKOVEG TOV EPY®V TEYVNG €lval, AOOV, £va SOGKOAO TPOG
enthvon {tnpo 10 omoio cuvoéeTol GUECOH Kot pe dAlo mapopoto
mpofAnuato mov avtipetonifovior and v ymewkn eneepyacio
EKOVOC OTWG SUKTUAKG OTOTUTMUOTO, LOTPIKESG EIKOVES LE 10TOVG KOl
aptnpiec, oToypapieg amd S0pLEOPOVS UE TOTAUID KoL OPOUOVLS
[9,10,11,12 xon 13].

To devtepo GTASI0, TOV KOl OLTO OmMOTEAEL TPOKANGN Y10 TOV
gpevvnTn kol okohovBel TO OTAOWO aviyvevong Tov  OKTOOV
pOYHOTOCE®Y elvar ££icov GVOKOAO LLE TO TPMOTO GTASIO KOl OPOPdL
otV €Eay®Y  MOCOTIKOMOMUEVOV — YOPOKTNPIOTIK®V,  ONANON
HOPQOAOYIKAOV KOl  YEMUETPIKMOV YVOPWOUATOV, To omoio Oa

[TPOTAXH MEOGOAOAOITAX I'TA THN EEATQI'H KAT ANAT'NQPIZH TOY AIKTYOY
POQI'MATQXEQN ME TH BOHG®EIA THX MAOHMATIKHX EITEEEPT'AXIAY EIKONAX 2E
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Aertovpyncovy ®g kpurnpla taEvounong. To mocotikd yvopicpato
TPEMEL VAL ELVOL TETOLNL TTOV VO EMTPETOVY TNV OLAKPICT| TOL £VOG THTOV
POYLOTOCEDY OO TOV GAAO TOTO OVOAOYO LE TO E0IKO EVOAPEPOV
KOl TOVG GTOYOVG TNG TPOGEYYIONG.
Soumepacpotikd, OAn n padnpotiky owdwacio amaptileTon
amd T TopoKdTo otadio [14]:
1. Vv aviyvevon Tov SIKTLOV POYHATDOGEDV,
2. mv  €oyoyn TOV  EMAEYHUEVOV  TOGOTIKOTOUUEVOV
HOPPOAOYIKADV KL YEDUETPIKDV YOPAKTNPIOTIKAOV TOV KOl
3. mv katdroén tev {oypoeikdv £pymV  COUPOVE HE TN
HOpPOAOYiD TOL SIKTVOV.

4. E€ay®y1 Tov 01KTVOV pOYRITAOGEDY

Ol pOYHOTOOELS UTOPOLV Vo oviyvevBohv o€ pio ynelokn
EIKOVOL [LE TNV EPUPHOYT EVOG TOAD YPNOIUOL LOPPOAOYIKOD QIATpOV
ov glvan yvootod ot oebv Pirloypapio Kot ¢ LETAGYNUOTIGHOG
«top-haty [15]. Mg v ypnoM TOV GLYKEKPIUEVOL HLETACYNLOTIGHLOD
glval dvvoTd Vo TOVIGTOUV 01 GKOVPEG AEMTOUEPEIEG GE Uidt YNOLOKN
EIKOVOL PE QOTEWVOTEPO GOVIO 1N Kol to ovtifeto. Ot ynouokég
QPOTOYPAPIEG TOV EPYOV TEYVNG TOL UEAETAOVTIOL GTN TOPOVCH EPELVOL
&xouv ouvnbmg QOTEWO EOVIO &V TO OIKTLO  POYUATOCEWDV
eppavifeton oe avTéG pe 6KoVPovs TOvoug. Tlpémel edd va TovioTel Ott
N EMAOYN TOV TEPOYDV UE POYUATMOCEIS OTIC OTOIEG EQUPUOLETAL TO
HOPPOAOYIKO OIATPO YIVETOL TPOGEKTIKG, £TCL MOTE 1 YNOLOKN
QMOTOYPOPio TNG TEPLOYNG TOL OIKTVLOV VO €€l OGO TO OLVOTO £ViNiO
TOVO KOt Vo U1 TTEPLEYEL DEUATIKEG AETTOUEPELES Ol OToieg Umopel vo
eKANeHovV OG POYLATOCELS.

O 1eheomc «top-haty eivor dvvatd vo pvOuotel yioo v
aviyvevon TOV  POYHLOTOCE®V  dAAALOVTOC  OVO  ONUOVTIKEG
TOPAUETPOVG;

e 10 oyNuo kol TOo péyeBog TOL dopKoL oTolKEloL OV
YPNOOTOLEL AVAAOYA LE TO TAYOG TV POYUADV TOV TPETEL VOl
EVTOTIGTOVV KO

e TOV 0plUd TOV EMOVOAYENDV EQPUPULOYNG TOL QIATPOL ©TN
YNPLOKN EKOVOL.

[TPOTAXH MEOGOAOAOITAXZ I'TA THN EEATQI'H KATI ANAI'NQPIXH TOY AIKTYOY
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To amotélecpo NG €POPUOYNG TOL TOPATAV®D TEAECTN O uia
YneoKn eova Pe €vo OIKTLO POYHOTOCE®V £xel ®G €000 Wi
ynoewkn eidvo o€ TOvoug Tov ykpilov (grayscale image) otnv omoio
éyouv toviotel o1 mePOYES  evOPEPOVTOG dnMAadn TO  dikTvo
poyHoTOoE®V o€ oyéon pe 1o eovto (Ew. 2). To emduevo Pripa eivar
N UETATPOMN OVTAG TNG YNPLIKNG €IKOVAG G€ dLadtkn (ewova TNg
omoiog ta pixels £xovv poévo dvo mhaveég tipnég 0 M 1) pe v ypron tov
KaTaAANAoL KoTO@Aiov (thesholding).

H teyvikn KatoeMoong 6€ Yneuokég €KOVEG EMTEI®V TOV
ykpilov agopd otV emhoyn piog TYWNG POTEWVOTNTAG (KOTOQAL) Yo
™V omoiot OAO TOL EIKOVOSTOLXEID TOV £YOVV PMOTEWVOTNTA WKPOTEP
amd 10 EMAEYUEVO KATOPAM Bewpodvtal og eovto (tyun 0) evd avtd
HE QOTEWVOTNTA PEYOAVTEPN OO TO EMAEYEV KATOPAL ATOTEAOVV TO
OlkTLO pOYUATOGE®Y TOL pag evoleépel (tun 1). H emdoyn piog
TING KOTOPAOL Y1o. OAOKAN PN TNV PO ene&epyacio ynelokn ekdva
dev  elvor koA otpomnyikn ywo v g€aywyn TOL  SIKTVOV
POYLOTOCEMY 1010iTEPO. OTN TEPIMTOON UEYOA®V EKOVOV AdY®
SlPOpOV  POTEWVOTNTAG UETOED TOV  TEPOYDV TNG  EKOVAG.
ITpoxeévor va Eemepaotel avt) 1 SvokoAo epappocOnke o
padnuotikn eneéepyocio yvootn og variable thresholding [16] pe v
omol0 € SLPOPETIKEG TEPLOYEG TNG EIKOVOG UTOPOVV VO, EPAPLOGTOVV
SwpopeTikd  KoTOPAMO To omoic vmoioyilovtor pe  xpnon  Tov
aryopiBpov Otsu [17] (Ew. 3), oe ocvvovaopd pe v €Qoppoym
oiAtpov amopdkpovvong Bopvfov (Ew. 4).

O K0p1og 6TOYOC GTO EMOUEVO OTASIO €lval 1M €VPECT €VOG

Apu cudve B 1: Egappoyn) petaoynuancpod Top-Hat

AR

Ew. 1: Apyw swcodva Ew.2: Epapuoyn petacynuaticpot Top-Hat

I[TPOTAXH ME®OAOAOTITAX I'TA THN EEAT'QI'H KAI ANAI'NQPIZH TOY AIKTYOY
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TPOTOV VO TEPLYPAPOLY aplBunTikd To dikTva poyuot®oewv. H
dadkacio ot dtevkolvveTal €6V o1 Tpog emeEepyacio pOYUES ExovV
mAdtog éva pixel. [Toapdrlo mov 10 TAATOG TOV POYUOV UTOPEl Vo
BewpnOel oNUAVTIKO Y100 TO YOPOKTNPIGUO TOV SIKTVOV POYUATDOCEMV,
elvan avaykaio ovtd va ayvondel, dote va dievkolvvOel | TepaTEP®
enefepyacio. H vndBeon avt) dev Bempovpe OTL empépel oA
otV €Qappoyn g pebodoroyiog dedopévon OTL 0 YAPAKTNPICUOG TOV
owtoov Poociletonr oe GAAa yoapaxtnplotikd. Ot poyués Aoumdv
«\emtaivouvy pe TV xpNon tov aiyopiBpov ynoewokng enegepyaciog
dvadikmv  ewkovev  «hit-or-miss» [18] (Ew. 5). Mg v ypnon
KATOAMA®V amA®V QIATPOV OTIG TPOKOTTOVGEG OLOUSIKES EIKOVEG
glvai dvvartn N mepartépw EGAenyM ToL BopvHov.

2116 ewdveg 6 - 10 mapovsialeror n idwa dtodikacio EQaPUOYNS
™mG mopomdve pebodoroyiog yw €vav  GAAO  TOTO  SIKTVOV
POYUATOCEMV.

Elvon e€anpetikd dvokoro va emtevyfet vynin axpifeia otnv
eCayoyn tov Siktdev poyuatdcewv. Tlapdia avtd eortiog tov
YeYOvOTOg OTL EMTLYYXAVETAL M OVIYVELON HEYAAOV TOCOGTOD TMOV
POYUOV o€ oyéon pe tov B0pvPo T0 ATOTEAEGHO OVTOV TOV GTUOIOV
Bewpeitor YeviKd amodeKTO Yo TV TEPAUTEP® eMECEPYATIaL.

Briue 3: Eeoppoyn oidpev enopdipoveng Bopifon

RS e e M i

Ewc. 3: Epappoyn Thresholding Ewc. 4: Epoappoyn oiltpov anopdikpuveng Bopdpov
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Brjue 4: Egeppoy peteoynpuetcpod Hit or Miss

W;L\;{E{ 1

Ew. 5: Epappoyn petaoynuotiopod Hit or Miss

Brjue 1: Epoppoy peteoymuoncuon Top-Hat

NG, k g2 r ﬁ 0y | St /} R e e {
Yok / %ot Rig . cigit it J d i
- v / : ’, R .‘ Y ) - A .’_4

Ew. 6: Apyiki wcova Ew. 7: Eoappoyn petaoynuotiopov Top - Hat

IMPOTAZH ME®GOAOAOTITAX I'TA THN EEATQI'H KAI ANAI'NQPIZH TOY AIKTYOY
PQIMATQXEQN ME TH BOH®EIA THX MAGHMATIKHX EITEZEEPT'AXIAY EIKONAX XE
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BT] pa 2: E(PULPHO“{TI Thresholdlng BT] Lot 3 Eogoppoym (pm'cprmf omopompwsng Bopupov

Ew. 8: Epappoyn Thresholding Ek. 9: Epappoyy ¢iktpov amopdkpuvong BopvBov

5. E€aymyn YEONETPIKAOV KU1 HOPPOLOYIKDV
AOPOUKTNPLOTIKAOV

Amd ™ otiyun mov €xel emtevyBel m ddkpion Tov SkTOOV
POYUATOCEMY A0 TO POVTO, 1| TEPULTEP® OVOAVGT QLTOV ATOLTEL TN
aVATOPAoTOCT) TOV POYUOV HE TOGOTIKOVS Opovs. O KOplog 6TdY0g
Aourdv, 6To 6TAd0 aVTO ivan 1 €HpeES TOV KATAAANAOL

Biio. 4: E Hit or Mi . , . . .
, Bitpe 4: Egapuoyh peoaympomopod Hit or Miss TpOmOL  hote Vo mEPLypaody  aplduntikd to Siktva

POYHOTOCEWMV.

21V mpocéyyion mov viobetinke oty mapovoo
pehétn  Beopnbnke o611 To  SIKTLA  POYLATOCEM®V
yopaktmpiovtalr oamd ocvveyn TUNUHOTO TO omoia M
doTavpdvovTOL HETAED TOVG N €X0LV dVO KOTUANKTIKA

onueia, (Zynuo 10).

Ewc. 10: Epappoyn petacynpoticpov Hit or
Miss
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Zyfuo 10
Agmtopépeta and dikTvo pOYUATOCE®Y. Mg KOKKIVO £ival o1 S100TAVPDOGELS EVAD
e TPAGIVO TOL KOTOANKTIKE onpeia TOV TUNUATOV TOV TO ATOTEAODV.

[Hopatnpovroag ta oynuate 1-9  mov avirpos®TELOVY TOVGS
SLOLPOPETIKOVE  TOTTOVG OkTOH®V  givar  @avepd OTL  apevOG O
TPOGOVOTOMGUOG KOl 1) KOUTLAGTNTO TOV TUNUATOV TOL OTOTEAOVV
TO0 OIKTLO KOl OQETEPOL TO HUNKOS TOV TUNUATOV ovTol ivor
YOPOKTNPLOTIKG TOV UTOPOVV VO YPNOLOTONO0VV Yo TV KoTaTaén
evog dKTvoL poypotdcemv. I[Ipokepévov vo efayxbodv 1600 TO
TpoavaPepBEVT OALD KOl ETITAEOV YOPOKTINPIOTIKA TOV SIKTOOV
ypnoomomdnke pio omAn texViKn mov TEPAAUPAVEL TNV EPOPLOYN
evOg aAyOpBpov «mapakolovOnong» Tov OIKTHOL OTI EIKOVEC TTOV
TpoEKvyov amd To Tpomnyovuevo otdoo. Toa Paocwa Prparto
cuvoyilovtot wg e&ng:

1. Oho ta onpovtikd onueiocn Tov SIKTLOL OTMG SUCTUVPDOCELG
Kol KOTOANKTKG onpeio  vroloyilovtar pe v ypnon
KOTAAANA®V aAyopiOU®V Kot GNUEIDVOVTOL.

2. Emiéyetan pia dtoctavpmon 1 £va KOTOANKTIKO onueElo.

3. O alyopiBpog Eekvd omd avtd 10 onUeio Kot «TpEYEL TAV®D
TN POYUN UEYPL VO GUVOVINGEL (il Kotvovpylo dlooTodpmon
N KATOANKTIKO onpueio.

4. H odwdpoun mov «davodnke» BOewpeiton €va tuipo tov
dwktoov. o v kwdwkomoinon ¢ katevbuvong Tov Kabe
pixel ovtohd TOL TUNUOTOC YPNOIHLOTOMONKE O KOOKOGS
alvoidag Freeman [19], (Zymua 11).

[TPOTAXH MEOGOAOAOITAX I'TA THN EEATQI'H KAT ANAT'NQPIZH TOY AIKTYOY
POQI'MATQXEQN ME TH BOHG®EIA THX MAOHMATIKHX EITEEEPT'AXIAY EIKONAX 2E

ZOI'PADIKA EPTA.

AleEomovrov ABnva, Kovtcovpng Avactaciog, [Tavayomovloc ABavaciog, ['epaxdpn Katepiva.




International Meeting, Athens 12/2006
ICONS: APPROACHES TO RESEARCH, CONSERVATION AND ETHICAL ISSUES

7 0 1

6 2
HEIR

5 4 3

Zypo 11
Kwdwonoinon Freeman. Av Oswprioovpe 61t 0 adydpiBpog «mapakorohOnong» tov
SKTHov paypoT@oemv Bpicketal oto Kevepiko pixel n kotevbuven tov endpevov
pixel givor pia omd 116 0,1,2,3,4,5,6 7 7.

5. O ahydpiBpog emotpépel 610 Prina 2 6mov emALyetal pio véa
SoTOVP®GON 1 KATOANKTIKO GNUELD.

6. O alyopiBuog teppatiCel 6tav e&avtAnbodv Ola ta pixel Tov
SIKTVOL POYUATOCEWDV, (ZyMua 12).

07 Zl
2
- 0
7|1
AN /
7l 3 - 1
1 2
Zypo 12

Kwdworoinon g katedBuvong tov kdbe pixel avtov ToL TUNHATOG HE ¥PNoT TNG
kodikomoinong Freeman. To cuykekpiuévo tunqpa avtiotolyel oty aAlniovyio
11232110010.

Ta mocoTikd dedOUEVOL TOV APOPOVY GTNV HOPPOAOYIOL TOV SIKTVOV
Kol GUAAEYOVTOL KOO®MG 0 Topamive aAyoplOHog «Tpéyeyy Tave ota
TUNLOATO TOV OTOTELOVV TO EKAGTOTE SIKTVLO pOYHOTOCEWY elvan [14]:

[TPOTAXH MEOGOAOAOITAXZ I'TA THN EEATQI'H KATI ANAI'NQPIXH TOY AIKTYOY
PQI'MATQXEQN ME TH BOH®EIA THX MAGHMATIKHX EITEZEEPTAXIAY EIKONAX XE
ZQI'PADIKA EPTA.
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1. Zvvolkdg apBpdc d106TavVpOGE®Y

2. XZvvolkog apBpdg tunpdTmv

3. Mnkog tunpdtev (YmoAoylopog HEGOV UNKOVG Kot S10.6TopaGg
TOV TUNUATOV)

4. TIpocavatoMopog tunuatov (Xpnoomoinon Tov KodKOV
alvoidag Freeman mov €yovv vmoAoyiotel yioo to KAOe Tunuo
TPOKEEVOL VO KOTOGKELOGHOVV avTIoTOLY0 1IGTOYPAMLOTO TO
omoio. TAPEYOLV  TANPOPOPIEG OYETIKO HE TOV KLPiopyO
TPOCAVOTOMOUO TOV TUNUAT®V TOL OIKTOOVL Ty KAOETOC,
0ptfOVTIOG, dYDVIOG, KUKAKOS, GuVOLOCUOG KATOIV amd Ta
TPOTYOVLEVL)

5. ZUVOAIKS UNKOg SIKTOLOV

6. BobBpoc onuovtikotrag tov kb Tpunpotog (AGyog Tov HiKovg
KaOe TUNUOTOC TPOG TO GLVOAIKO UNKOG TOL SIKTVOV)

7. Adyog pnkovg evbelog yYpoppNAg TPOG TPOYHOTIKO UNKOG
TUHOTOS Yoo TOo kéBe Tunpo, mov exepdler Tov Adyo TOv
pnikovg ¢ evbelag mov evaver TV apyn Kot TO0 TEAOG TOL
TUNHOTOG G TPOG TO TPAYUATIKO UNAKOG TOV TUNHOTOG.
[Tpéxettor yio éva ¥opoakploTikd 7ov pog Oeiyvel mOGO
«&vBvy givan €vol TN Tov dktHov. Mikpn Tiun delyvel 6Tt 10
TUNLLA £IVOIL APKETA CKOUTOAO» 1] LE KTPLOVAOTI LOPOT).

H epappoyn ¢ pobnuotikrg  pebodoroyiag — mov
Topovcldoinke  TOPOTAVEO  OTIC  EVVED  OVTITPOCMOTEVTIKEG
TEPWTMOOELS OIKTOOV POYUATOCEMY UTOPEL VoL 0ONYNOEL OGNV
SLOHOPP®CN OPICUEVAOV KPITNPiwV Yio TV KatdTaén evog SIkTdov
pPOYHATOONG 0TI Tpoavapepbeioeg katnyopiec. Ta kpitiplo avtd
etva:

H dwomopd Tov pKovg TOV TUNUAETOV TOV UTOTEAOVY TO

olKTVO

poypataceov. [pdypatt 6tmg aivetor oto oynua 13 ta diktva
pe T kovtd oto 1 (BA. avtictorya oynuata 1,4 ko 9) eivon
avTé oTO ool TOL UNKN TOV TUNUATOV TOV To amoTELOVV
TaPoLGLALovV TV LEYOADTEPT S10GTOPA.

O 7mpocavatoMopds TOv SikTVOL poypoT@dce®y. Omwng
eaivetor oto oynuo 14 to diktva pe Ty kovtd oto 1 (PA.
avtiotoyya oynuota 1,2 wor 9) elvar avtd ota omoia M

[TPOTAXH MEOGOAOAOITAX I'TA THN EEATQI'H KAT ANAT'NQPIZH TOY AIKTYOY
POQI'MATQXEQN ME TH BOHG®EIA THX MAOHMATIKHX EITEEEPT'AXIAY EIKONAX 2E

ZOI'PADIKA EPTA.
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CUVIPIMTIKY TAEWOYNPIO. TOV TUNUATOV 7OV TO  OTOTEAOVV
Tapovclalovy  TapoOUol0  TPocavaToMopd  (kabeto oto 1,
opilovtio oto 2, dtoydvio 6to 9).

3. O aprOpodg S106TAVPOCEMV aVA TETPAYOVIKY pilo pKovS TOV
owktvov poypotdcewv. To diktva pe TIC peyoAvTEPEG TIUES
(BA. avtiotorya oynuota 3,6 ko 8) elvar ovtd oto omoin
TOPOLGLALOVTOL Ol TEPIOCOTEPES OOTOVPMOOELS UETOED TMV
TUNUATOV TOV T OOTEAOVY, (Zynua 15).

4. O apBpég TpunpdTov avd teTtpoyovikny pile pnkovg Tov
owktvov poypotdcewv. To diktva pe TIC PeyoAVTEPEG TIUES
(BA. avtiotoyya oyfuota 3,5 ko 6) egivar avtd oto omoin
Topovcldloviol To TEPIOCOTEPU TUNUOTO GE OYECN HE TO
GUVOAIKO UNKOG TOVG, (Zynpo 16).

5. Asgiktng «kvkmkoTqTocy. Onwg oaivetor oto oynua 17 to
diktva pe tig peyohvtepes Tywég (PA. avtiotorya oyfuota 3,4,5,7
Kot 8) elvat avTd GTOL OOl TOL TUNHATO TTOV TO. ATOTEAOVV givarl
tomofetTnuéva Tpog OAES TIC KaTeELOVVGELC.

6. Asgiktng opOoyoviotntag. To diktvo pe TV peyoALTEPN TN
(BA. avtioTtorgo oynua 2) givot 0vTd 6TO 0010 TOL TUNHOTOL TOV TO
amoTeEAOVV givan Kupiwg tomoBenuévo mpog VO KateLBHVGELS
KaOeteg peta&y toug, (ZyMua 18).

7. Agiktng «opowokarevduvtikoTnTogy. Onwg eatveton oto oynuo
19 10 diktvO pe TV peyakvtepn T (BA. avtictoyo oynua 1)
elvatl ovTO 6TO OO0 TOL TUNHOTO TOV TO OMOTEAOVV £ivol Kupimg
tomofetnuéva mpog pia katevhuvon.

6. Katdtaln Tov OIKTOOV pOYRITOGEOV

AndTEPOC 6TOYOG TG TOPOVOHG LEAETNG vl 1 KATATOEN EVOG
SIKTOOV  POYHOTOOE®Y O©€ KAmow omd TG kotnyopieg mov
neprypdoovtat. Ta otddio g nebodoroyiog Tov TOPOVGLAGTIKOY GTIG
TPONYOVUEVEG TAPAYPAPOVS APOPOVY 6TV e&arymyn ™G KOTAAANANG
TANPOPOPIOG KOl TEMKA 1] TPOCOYN OTPEPETAL GTN KATATOEN Kol OTN
SlIKPIoT  YPNOYOTOIOVTIOS  TO  KOTOAANAQ TOGOTIKA — UeyEnm.
[Tpokeywévov vor yivel EmITLYMOG OVTO TPENEL VO EMAEYOVV EKEVOL TOL
TOGOTIKA YOPOKTINPIOTIKA 7OV 0dNYOoUV GTnv 060 TO dvvatd T
AoQUAY| O10LPOPOTOINCT TV KATNYOPLOV.

[TPOTAXH MEOGOAOAOITAXZ I'TA THN EEATQI'H KATI ANAI'NQPIXH TOY AIKTYOY
PQI'MATQXEQN ME TH BOH®EIA THX MAGHMATIKHX EITEZEEPTAXIAY EIKONAX XE
ZQI'PADIKA EPTA.
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Emopévmg, to peALovIIKG oTddio avTtng TG UEAETNG aApOpOVV
mv  odoyoyn  eaviANTIK®OV  0OKIMOV  KOL  GLYKEVTPMON
OTOTELECUATOV TV O€ HEYAAO OplOUd SPOPETIKOV SIKTV®OV
POYLOTOCE®Y OV B0l 00NYNOOVV GTNV EVPECT] KOl EMAOYN TOV
KATOAMA®V YEOUETPIKAOV YOPAKTNPIOTIKOV Pdoet twv omoimv Ha
emruyydveTon 1 KoTATOEN.

Al00TTOPd TOU HAKOUG TWV TUNHATWY TTOU aTTOoTEAOUV TO JiKTUO PWY HATWOEWV

YyMpo 13
Ta diktvo pe Tiun kovtd oto 1 (BA. avtictoryo oynuarta 1,4 ko 9) givar owtd ota
omoio ToL KN TOV TUNUATMV TOL TO ATOTELOVV Tapovotalovy TV pHeyoAdTepn
Stoomopd.

[TPOTAXH MEGOAOAOTITAX I'TA THN EEAT'QI'H KAI ANATNQPIZH TOY AIKTYOY
POI'MATQXEQN ME TH BOH®EIA THEX MAOGHMATIKHY ETIEEEPTAXIAY EIKONAX XE
ZQI'PADIKA EPT'A.
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MpooavaToAIop6g TWV SIKTUWV PWYHATWOEWV

XyMpo 14
Ta diktvo pe Tiun kovtd oto 1 (BA. avtictoryo oynuarta 1,2 ko 9) givar owtd ota
0TO{0L 1 GLVIPLTTIKY TAELOYN PO TOV TUNUATOV TOV TO. ATOTEAODY TAPOVGLALOVV
TAPOUOL0 TPOSOVATOMGHO (KGOeTO oT0 1, 0ptidvTio 610 2, dlaydvio 610 9).

ApI1BuOG BINCTAUPWOEWYV AVA TETPAYWVIKK Pifa MAKOUG TOU SIKTUOU pWYHATWOEWV

1 2 3 4 5 6 7 8 9

Xympa 15
Ta dikToo pe tig peyoddtepes Tywés (PA. avtiotoya oyfuata 3,6 kot 8) eivar avtd
670, 07Ol TOPOVSIALOVTAL Ol TEPIGGOTEPES OOGTOVPMOCELS LETAED TOV TUNUATOV
TIOV TOL OTOTEALOVV.

[TPOTAXH ME®OAOAOI'TAZ I'TA THN EEATI'QI'H KAI ANAT'NQPIZH TOY AIKTYOY
POQI'MATQXEQN ME TH BOHOEIA THX MAGHMATIKHX EIIEEEPT'AXIAY EIKONAX XE

ZQI'PADIKA EPT'A.
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ApIBPOG TUNUATWY aVA TETPAYWVIKN Pifa HAKOUG TOU SIKTUOU pWYHATWOEWV

1 2 3 4 5 6 7 8 9

Xynpo 16
Ta diktva pe Tic peyoddtepes Tiég (PA. avtiotoya oynpata 3,5 kot 6) givor avtd
010, 0oie TOPOLOLALOVTAL TA TEPICCOTEPQ TUNLATO OE GYECT LE TO GUVOMKO UNKOG
TOVG.

AgikTng "KUKAIKOTNTAG" SIKTUOU PWYHOTWOEWV

1 2 3 4 5 6 7 8 9

Yympa 17
Ta diktva pe Tig peyodvtepes Tipnég (PA. avtiotoya oynpata 3,4,5,7 ko 8) eivan
OLTO GTOL OTTOL0L TOL TULLALTOL TTOV TOL ATOTEAOVV givart TomoBeTnHéva TPOG OAEG TIG
Katevdhvoelc.

[TPOTAXH ME®OAOAOI'TAZ I'TA THN EEATI'QI'H KAI ANAT'NQPIZH TOY AIKTYOY
POQI'MATQXEQN ME TH BOHOEIA THX MAGHMATIKHX EIIEEEPT'AXIAY EIKONAX XE

ZQI'PADIKA EPT'A.
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AgikTng "opBoywvioTNTAG" SIKTUOU PWYHATWOEWV

1 2 3 4 5 6 7 8 9

Yyipo 18
Ta diktvo pe v peyordtepn iy (BA. avtiotoryo oynua 2) eivatl avtd oto omoio
TOL TUAMLOTO IOV TO 0oTEAOVV Eival KUPImG TomoBeTUEVE TPOG dVO KATEVOVVGELS
Kk@0eTeC peTa&y Tovg.

AgikTng "opoIoKATEUBUVTIKOTNTAG" BIKTUOU PWYHATWOEWV

1 2 3 4 5 6 7 8 9

Xympa 19
Ta diktvo pe v peyordtepn Ty (PA. avtictoyo oynua 1) gival avtd oto omoio
TOL TUNLLOLTOL TTOV TO OTOTEAOVV glval Kupiwg Tomodetnuéva Tpog pia katevhovvon.

[TPOTAXH ME®OAOAOI'TAZ I'TA THN EEATI'QI'H KAI ANAT'NQPIZH TOY AIKTYOY
POQI'MATQXEQN ME TH BOHOEIA THX MAGHMATIKHX EIIEEEPT'AXIAY EIKONAX XE

ZQI'PADIKA EPT'A.
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