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gpyacio avT.

Evyopiotovpe Oeppd tov k. Iaviehenuov Xovmd, Emikovpo KabOnynt topéa
leomepiparrovtog tov T.E.I. Xaviov kot tov k. XAovmn Tedpylo tov topéa
I'eomepBaArovtog emiong, Tov NTav PEAN TIG EMTPONNG EMOMTEIOG.






[TEPIEXOMENA

EYXAPIETIEZ ..o e e e 5
KE®AAAIO 1: ANTIKEIMENO THE IITYXTAKHX ...t 9
LT EIZATQIH ..ot e 9
1.2 AOMH THE EPTAZIAY ...ttt 10
KE®AAAIO2: BAYIKEYX APXEY HAEKTPIKQN AIAXKOIIHXEQN ................ 11
20 BIZATQIH ..ottt s 12
2.2 ATAAOXH HAEKTPIKOY PEYMATOZX.....c.ooiiiiiiiiiiecieieeeeeeee e 13
2.3 EIAIKH HAEKTPIKH ANTIETAZH.....coiiiiiiiiiiiieccceeeeee e 13
2.4 DAINOMENH HAEKTPIKH ANTIZTAZH.....ccoiiiiiiiiiiiiiiiecceeecee e 15
2.5 METABOAEXZ HAEKTPIKHY ANTIETAXHY ..ot 17
2.6 ATATAZEEIZ HAEKTPOAIQN ....ocoiiiiiiiiiiiie e 18
2.7 HAEKTPIKH TOMOI'PA®DIA .......cooiiiiiiiiiiiieee et 19
2.7.1 EPMHNEIA TON METPHZEQN ....cccooiiiiiiiiiiiiiiicecceee e 21
2.7.2 YIOAOTIEMOZ TOY TAKQBIANOY ITINAKA......ccoiiiiiiieiecece 21
2.7.3 MH ITPAMMIKH ANTIZETPO®H ........coiiiiiiiiiiiiceececee e 24

2.7.3.1 AXTAG®EIA XTHN ANTIZTPOOH TOY I'ENIKEYMENOY TAKQBIANOY 26
2.7.3.2 XPHXH AOI'APIOMIKHY KAIMAKAX XTHN EIIIAYXH XYXTHMATQN 27
2.7.3.3 KPITHPIA XYTKAIZHX KAI ITIOIOTHTAX- ANAAYZH 2OAAMATON .... 27

2.7.3.4 IIINAKAXZ ZTATIETIKOQN BAPQON ..ot 28
2.7.3.5 XPHXH THX SVD XTHN EIIIAYXH AXTAGQN XYXTHMATQON ................ 29
2.7.3.6 MH I'PAMMIKH ANTIZTPO®H ME [IEPIOPIEMOYZX.......ccocvvniiiiiinnnnn 30
2.7.3.7 MEOOAOX EAAXIZETON TETPAI'QNQN AIIOZBEXHX......cccovviviiiiinnn 31
2.7.3.8 MEOOAOXZ EEOMAAYXMENHX ANTIZTPOOHX .......coceeiiiiiiiiniiiceenn 33
2.8 ZYMIIEPAZMATA ...ttt st 36
2.8.1 AXTAGEIA TOY XYZTHMATOZXZ-IIPOEAEYZH ITIEPIOPIZMON.................... 36
2.8.2 ANTIMETQIIIXH TOY @OPYBOY-ZPAAMATA AEAOMENQN ................... 36
2.8.3 EIIIAOI'H APXIKOY MONTEAOQY ...cotiiiiiiiiiiiiececeeeccieese e 37
2.8.4 ZAOHNEIA XTON ITPOZAIOPIZMO TQN ZTPOMATQON ...c.oooviiiiiiiiiicenne 37
29 EEOITAIZEMOI ..o s e 39
KE®PAAAIO3:MEOOAOX XEIXMIKHX ATAGAAXHYX ...t 40
B EIZATQIH (.o e e e 41
3.2 EIAH EAAXTIKON KYMATON ..ottt 42
3.2.1 KYMATA XQPOY .ottt s 42
3.3 TPOIIOI AIATAZHX 'TEQOQNQN XZE EPI'AZIEEX ATAGAAXHE.......covvienn 46
3.4 AOMH AYO OPIZONTIOQN ETPOMATQON ....oooviiiiiiiiiiiiieciceceeee 49
3.4.1 AOMH ITOAAQN OPIZONTIQN ZTPOMATON ......cocoiiiiiiiiiiiiiciceeeeee 54
3.4.2 2TPOMA ME KEKAIMENH THN KATQ EITIOANEIA ..o 57
3.4.2.1 BAXIKEYZ OEQPITIKEX XXEXEIX .....oooiiiiiiiiiiiicceieceeeeceee e 59
3.4.2.2 TPOIIOZ YIIOAOI'TEMOY TON ITAPAMETPQON ... 61



3.4.3 AOMH IIOAAQN XTPOMATON ME KEKAIMENEX ... 65

3.4.4 ZTPQMA ME MH EIIIIIEAH THN KATQ EINIOANEIA......ccccooviiiiiiieen 66
3.5 IIEPIOPIZEMOI THX ME®OAQOY THX XEIXMIKHX AIAGAAZHX .............c........ 69
3.6 AOMEXZ XYNEXOYXZ METABOAHX THX TAXYTHTAXZ ME TO BAGOX ........ 71
3.7 KAGOPIZEMOZXZ THX ®EXHX AIAPPHEHY KAI TOY AAMATOX

METAIITOQXHE ...ttt ettt ettt st et sae e 74
3.8 AIOPOQXZEIYX TON [TAPAMETPON ATAGAAZHY ..ot 77
3.8.1 ZYZXETIZH TON ANATPAOQN ATAGAAZHE .....oooiiiiiiiiceeececeeee 79
KE®AAAIO 4:ATIOTEAEEMATA-XYMIIEPAXMATA TQN METPHXEQN... §1
4.1 BIZATQIH .ottt et st et 81
4.2 EIIEZEEPI'AXIA KAI EPMHNEIA TOQON AIIOTEAEEMATQN.....cccoooiiiiiiennn 82
KEDPAAAIO 5:BIBAIOTPA®DIA ..............cccocceoooiiiiiiiiiiiiiiieieet e 161



KE®AAAIO 1: ANTIKEIMENO IITYXITAKHX

1.1. EIZXATQI'H

Ov  yeowpuowkés pébodor  daokdmnong  eivor  mAEov  SlodEdOUEVEG KO
YPNOYOTOOVVTOL KOTA KOpOV otV emiAvon mpoPfAnudtov mov meptapupdvovy
depevvnon vreddplwv dopmv. H mroylakn epyacio ETKEVTPOVETOL GTNV EPAPLOYN dVO
YEOQLOIK®V HEBOSMV J1GKOTNONG, NAEKTPIKNG KOl GEIGHIKNG, otV meptoyn Totpo tov
vopov Aoacibiov tov unva OktoPpro 2005. To mpdypappo TOV HETPNCEWV EYIVE GE
ocuvepyaoia petald g Apepikavikng Apyororoywne Etapeiog ko tov Ivetitovtov
Teyvoroyiag xat Epevvog (I.T.E.), Tov Ivotitodtov Mecsoyelokmv Erovdmv (I.M.X.) tov
Pebopvov, Epyaotiplo Apyatopetpiag kow Aopvpopikng Tniemiokomnonc.

H epappoyn ovo pebddmv pag mapéyet v ouvatoTnTo Vo £YOVUE TEPIGGOTEPO
KPP amOTEAEGUOTO TOL OTTOL0 TPOKVTTOLY amd T GLYKPLOT TV 000 aVTOV UeBOSWV.
[Moa v AMyn tov peTpoe®mV €QOPUOCOUNE TIG TOPAKAT® Topoauétpovs : o v
oelopikn pEBodo epapudcape GEWGHIKN OtaOAaon kot yoo TV mAektpikn péBodo
xpnoporomaoape Tic dratdtels Schlumberger, Wenner kot 81w610v-01t6r0v.

OL yeweuowkég épevvec o€ o Oldotaon Ppiokovv egvpeion epoppoyn o
YEOAOYIKY], GTNV LOPOYEWAOYIKY, UETOUAAEVTIKY Kot TEPPOUAAOVTIKY €pguva. YThpyovv
SLAPopEG YEMPLGIKEG 1EB0JOL, TOV GTNPILoVTaL GE SLOPOPETIKEG PLGIKEG OPYEG Ol OTTOTEG
Kot epaproloval ylo 1o 6Komd auTo.

YKOTOG TNG TTLYIKNG NTAV 1 EKPAONON TOV Ye®LoIKOV HeBddwv otnv vmaidpo
KOOGS Kot 1 EPUNVEIN TOV OTOTEAEGUATOV UE TN XPNOT TOV TPOoYpappudtov Res2Dinv

Kot Seisimager Y10 NAEKTPIKN Kol GEIGHIKT TOUOYPAPIol OVTIGTOLYCL.

1.1 Introduction

Geophysical prospection is one of the most famous and preferable methods, widely
used for solving problems concerning the examination of subsurface structures. This
pregraduate thesis is focusing on two of the most widely used methods, electric and
seismic refraction tomographies, being held in Istro village of Lassithi Prefecture, in
October 2005. This project was organized, funded and supported by the American



Archaeological Society and Institute of Technology and Research (ITE), Institute of
Mediterranean Studies (IMS), Laboratory of Archaeometry and GIS.

Conducting two geophysical methods gives the possibility to obtain detail results of
the subsurface structure. For this study the techniques used were: For seismic
tomography we used seismic refraction technique, and for electric resistivity tomography
we used Schlumberger, Wenner and Dipole-Dipole.

Geophysical research has wide application in geological, hydrogeological, mineral
and environmental studies. Based on different physical properties of geological
formation, different methods can be used in order to determine the solution of the
problem under investigation.

The purpose of this pregraduate thesis was to learn how to prepare and conduct
geophysical prospecting in the field, and the processing, analysis and interpretation of
data collected, using geophysical software for that.

1.2 AOMH THX EPTAXIAX

H dopuq g mopovcag oSwrpirg avtikatontpiler T pebodoroyio mov

axoAovOnOnke:

o Yt0 kepdroo 2, mapovoidlovtor ot PoCKES apxEG TOV  MAEKTPIKOV
SIOKOTNOEMY , 0 POAOG TNG PUIVOUEVNC NAEKTPIKNG OVTIGTOONG, Ol TPOTOL VAOTOINGNG
TOV JaTdEemv PETPNONG, TOL OPYOVO TTOL XPTCLLOTOOVVTOL Kot 1] OgpnTiky] epunveio

KOTG TNV OLIPKELN PLOS PEAETNG.
o Y10 kepdraro 3, mapovotaletal N HEB0SOG ceIGUIKNG SO 0o KoL 1| EQAPLOYN
™G, M VIEGAPLE doun HE VO 1 TEPLETOTEPO 0PLLOVTIO CTPOUOTO Kot KEKAMUEVE KOOMC

K0l 01 TPOTOL VITOAOYIGHLOV.

o Y10 KepdAowo 4, mapovslaloviol TO OTOTEAEGUOTO TMV HETPNGE®V KOl TO

ovumepdopata yio kabe meployn Eexmplota. .

o 10 ke@aAao 5, mapovoidletal n Pfioypapio.
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KE®AAAIO 2:BAXIKEX APXEX
HAEKTPIKQN AIAXKOITHXEQN

Y10 KEPAAAIO OVTO TAPOLGIALOVTOL TOL YEVIKG YOPUKTNPIOTIKA TNG NAEKTPIKNG
dwaokomnong. Ev cuvtopio avaidetal 1o puotkd vrofadpo g pebosov.

[Mapovcialovat ot TpOTOL e TOVG 0TO10VG VAOTOIOVVTOL O SLOTAEELG LETPNOTG,
To. OpYavoL OV YPNOLUOTOOVVTOL KOL O OXEOOUOG YiOL TNV TPOYLOTOTOINoY TNG

YEOPLGIKNG £PEVVOLC.
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2.1 EIZAI'QIrH

H yeoniextpikn pébodog mapovotdlel pa mokido Evavit 1oV GAA®V YEOQLGIKOV
nebdd®V OmmG N PapVTIKN , M HOYVNTIKY , 1] GEICHIKY KOl 1) PASIOUETPIKN. MeTpohviat
ocuvnBog duvapkd , pedpoto ( EVTAcELS Kol TUKVOTNTESG ) KOl MAEKTPOLLOYVNTIKA TTESiO
Tov mopdyovtol €ite amd QULOIKEG eite amd TEYVNTEG TNYEG. Me v €Qapuoyn TV
NAEKTPIKAOV PEBOI®V YEMPLGIKNG O10.0KOTNONG EMOUDKETOL O KAOOPIGUOG TNG KOTAVOUNG
TOV NMAEKTPIKOV 1O010THTOV TOV TETPOUATOV TOV ETPAVEINKOV CTPOUATOV TOV GAOL00
™ I'mg, pe HETPNOEIS NAEKTPIKOV TOGOTNTOV otV emeave g Img. Xkomdg g
yeoniextpikng pebodov dtookdmmong sivor vo petpndel n dwpopd dvvapkod mwov
TPOKOAEITOL OO TNV €100Y®YN MAEKTPIKOL pedpatog péco oty yn. H petpovpevn
dpopd duva Koy avtikatontpilel tn Svokoiio pe TNV omoio TO NAEKTPIKO PELLO PEEL
HécO OTO VIESAPOG, Olvoviag £Tol pioe €vOElEn Yoo TNV MAEKTPIKN OVIIGTAGN TOL
VIEGAPOVE. ALPOPETIKOL YEMAOYIKOT GYNUATIOCUOT TOPOVCIALOVV KOl OLPOPETIKES
nAekTpkég avtiotdoels. H yvdon tng yeonAekTpiknig doung tov vaeddpovs umopel vo
¥PNOOTOMNOEL Yiow TV ERUEST) EVPEST TNG YEMAOYIKNG OOUNG KOl SOUDV EVILOPEPOVTOG.

Ot nhextpikég PEBOSOL YPNOLUOTOIOHVTOL KUPIMG GTN XOPTOYPAPNOT YEOAOYIKMDV
otpopdtov (Vandenberghe, 1982 Olesen et al., 1992 Griffiths and Barker, 1993), otv
avevpeom Kot yaptoypdonon vddtvev tépwv (Van dam, 1976 Rijo et al., 1977 Aubert et
al., 1984 Olayinka and Barker, 1990), otnv teyvikn yewAoyia yia tnv €bpeon tov Pabovg
TOL UNTPIKOD TETPMOUATOG G€ TOT00esiec Kataokeung texvynTov epayudtov (Habberjam,
1975 Smith, 1986 Butler and Llopis, 1990 Dahlin et al., 1994), omv aviyvevon
yvewBepuikadv mediov (Wright et al., 1985 Thanassoulas and Tsokas, 1987), omnv
TEPPOALOVTIKT YEOAOYIO Y10l TOV EVIOTIGUO HOAVGUEVOV VTOYEI®V VoAtV (Rodgers and
Kean, 1980) ko dtappodv amofAntov (Van et al., 1992) kabod¢ kot oty €0pecT 0TOXWOV
apyaioloykov evdtopépovtog (Aitken, 1974 Hesse et al., 1986 Roka and Tsokas, 1987
Orlando et al., 1987 Szymanski et al., 1992).
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2.2 AIAAOXH HAEKTPIKOY PEYMATOX

Ot pébodot mov e@appolovtal aVIKOVY GTNV KATnyopiol TOL TEXVNTA TaPoyOUEVOD
NAekTpkol peduotog, 10 omoio dwPifaleton 610 £d0pog o pEcov evag Levyoug
NAEKTPOdimV Kal o€ &va deuTEPO (VYOG NAEKTPOSI®V OTOV HETPATE 1| TTOOT TAOTG TOL
npokoAeitor (Zynua 2.1). H diddoon tov nAektpikod pedUaTog otV YN YIivETOl e TOVG
e&Ng Tpelg TpOTOLG,.

1. HAextpoAivtikn oyoywodTnta

To nAekTpikd pevpa S10dideTon HEGH TOV WOVIOV OAGTOV KOl OPLKTMOV OV gival
Ao péva HEGO GTO VEPD TTOL YEULEL TOVG TOPOLG TOV YEMAOYIKAOV GYNLOTIGLLOV.

2. Hiektpovikn oyoyudtnro,

To nAekTpikd pedpa drodideTon pEcw TV eEAedBepmv NAekTpoviwv mov Ppiokovtal
OTNV KPLGTOAAIKY| SOUT TETPOUATOV KOl OPLKTOV ( KUPIWG LETOUAAIK®V )

3. AMAEKTPIKN ory®YOTNTO,

To evaAloGGOUEVO MAEKTPIKO PV TPOKOAEL KUKAKN kivnon ota 1dvia g
KPUOTOAMKNG Oopng kamowwv povetdv. H  kivnon avt) wpokadiel Ogvtepedwv

EVOALOGGOUEVO PEVLLOL.

2.3 EIAIKH HAEKTPIKH ANTIXTAXH

H niektpikn avtictaon mov vroioyiletar ocav 10 TNAiKo TV 600 avtdv peyeddv

YPTOCLLOTTOLELTAL Y10 TOV VTOAOYIGHO TNG EOIKNG NAEKTPIKNG AVTIGTAOG P.

Dpyave MeTpnong

— =

Piopa
(-}

Pedopo

N Avvamks
Afpog {+)

N e

Auvwvapike

(-)

=

I'n

ynua 2.1.: H Bootkn dtdtaén YeoNAEKTPIKOV HETPNCEWDV.
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H edwn niektpikn avtiotaon p evoc oTEPE0D GAOUATOS KVAVOPIKOD GYNUOTOC,

dratopng S ko unkovg L, mov £xet nhektpikn avtiotaon R, opileton and ) oyéon:

RS
= 2.1.
P=T (2.1.)

Kot avTikotontpilel v SvokoAio, e TNV omoio TO MAEKTPIKO PEVUO PEEL PEGO OTO
védapog oto cvoatnua SI. To R perpdtor oe Ohms, to L og pétpa (m) kot to S og
TETPAYOVIKA HETPOL (m?). Movéda HETPNOMNG TNG E0IKNG NAEKTPIKNG avTioTaoNnG €ivat To

Ohm-m..

Yynuo 2.2: Ewdikn nAektpikn avtiotaon

‘Evac dAAog 6pog, mov meptypdpetl ™ ocvumepipopd ™ I'mg ot diéhevon tov
PELLOTOG Elval 1 €101KT NAEKTPIKT AyOYUOTNTA G, 1] OO0 ATOTEAEL TO AVTIGTPOPO TNG

EL01KNG NAEKTPIKNG OVTIOTOONG:

c=— (2.2)
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Kol avTikaTonTpilel TNV €VKOAiL e TNV Omoio TO MAEKTPIKO pedpo pEEL HEGO GTO
védapog. H povada pétpnong g €01KNG NAEKTPIKNG ay®YOTNTOS €lval To siemens

avé pétpo (S/m).

2.4 PAINOMENH HAEKTPIKH ANTIXTAXH

Xmv amhr tepinTmon, 6mov 10 £30(p0¢ Elval OHOYEVESG Kot 160TPOTTO, TO PEVLLOL TTOVL
EICEPYETOL GE OVTO PECH LG CNUEWKNG TNYNS (NAEKTPOOIOV), pEEL AKTIVIKA JEPYOUEVO
and évo nuoeaiplo epufadod S =2mr’, 6mov r eivon N ATOGTUCT TNG TEPLPEPEINS TOV
NUoeopiov amd to onpeio E160yMYNS TOL PEVUATOS. O1 IGOJVVOUIKES ETLPAVEIEG £YOVV
oYU MUCEOPIOV Kot Ol YPOUUES TOL PedUaTOg givonl KAOETEG OTIG 1GOOVVOUIKES

EMOAVELES (oynpa 2.2.). e anTn TNV TEPITTMOON TO SVVOKO diveTon amd T oyéon:

v=2Pl (2.3)

______ S pofis

pripzTag

Ieifiviapriichs
TP

Zyua 2.3.: Ot 1600VVOIKEG YPOUUES KOt 1) KATELOLVON TOV PEVUATOS Y10 L0, GNUELOKT|
.

v mpdén yxperdlovior TEGoEPa NAEKTPOSIOL Yo VO YIVEL HETPNON TNS OVTIOTOONG
evog Nuyopov. Ta 600 amd aVTA YPNOYEVOVY GTNV EIGAYMYYN] Kol KLKAOPOPIO. TOL
pevpatog Kot to. ovopdlovpe A kai B, evd pe ) fondeto tov dAAmv petpdpe T dtopopd
duvapkov oto avtiotolyo onueio kot oo ovopdlovpe M kot N. ‘Eoteo 6011 AM givan 1

amootaot Tov M and to Oeticd niektpoddio A, BM amd 1o apvntikd B kot AN kot BN ot

-15 -



avtiotolyeg amootdoelg tov N amd to nAekTpoddio tov pedpotog (oymua 2.3.). Torte,
ocvpeva pe t oxéon (2.3.), n dteopd duvapukod petald twv nAektpodiov A kol B yu

EVaV OLOYEVI NULXOPO LE OVTIOTOOT P KoL Yo piol d1ataln Te6odpmv NAEKTpodinv, ivat:

av=Pif L L 1 1Y gy
2n \AM BM AN BN
H oyéon avt gpnoipomoteital yio tn HEAETN TOV d10POP®V dATAEEDV.

Enopévag, n avtictaon tov nuyopov propel va Bpebet and ) oxéon:

_2nAv

< (2.5)

omov K eivar o mapdyoviag péca oty mapévheon g oxéong (2.4.), o omoiog Aéyetan
YEOUETPIKOG TOpAyovTag Kol Eaptdtorl amd TN SdTaén TOV TEGGAPOV NAEKTPOSImV.
v mepinton OopoyevoDg Kot 160TPOTOV €JAPOVS KOl Yo omowdnmote didtadn
NAEKTPOdi®V, OTOV O YEMUETPIKOG TAPAYOVTOS TOAAATAAGCLACETOL HE TN UETPOVUEVN

avTioTOOT), TO OTOTEAEGLLO EIVOL ] TTPOLYUATIKTY] AVTIGTAGT] TOV €6G.(POVG.

= —

A M N B
Yyua 2.4.:Aldtaén tecodpmv NAEKTPOSI®V Yo T LETPNON TNG O1POPAS OLVALLKOD.

v mePInT®OOoN Un OpOYEVODS KOl 1GOTPOTOL YMPov, M oxéon (2.5.), opilel

TOPAUETPO TOL OVOUALETOL POIVOUEVT] E101KT] NAEKTPIKN OVTIGTOGT) TOL MULYDOPOL pe. H

TOPAUETPOG QTN €lGhyeTOL Yoo vou AneBel voyn N yeopetpio g péTpnong, ot BEcelg
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ONAad”| Twv nhektpodiov. H pavopevn avtictaon dev eival | TPOyUATIKY OVTIGTOOT) TOL
VIEGAPOVS, OAAL Lol GovopeEVn TN, I omtoia elvar 1 avtiotaor wov Ba giyxe To £d0(pOg
eqv NTaV YEONAEKTPIKA opoyevég. H tyun avt tavtileton pe v TpayuoTiky avtiotoon
OTOV TPOKELTOL Y10 OLLOYEVT Y.

YV Tpaén 1 QOIVOUEVT OVTIGTAOT Py ATOTEAEL £Vl €100G HEGOV OPOV TV NAEKTPIKAOV
OVTIOTACE®Y TOL OVOUOl0YEVODS vreddopovc. Emopéveog, o diver akpipog v
TPOYHOTIKY) OAAG Hi0 “TOpOUOPQOUEVY] EKOVA™ TNG YEONAEKTPIKNG OOUNG TOL
vreddopovc. o 10 Adyo avtd, M oamevbeiog yYpnomn TOV UETPNGEDV QOIVOUEVNG
avtiotaong yw v e&oymyn cvumepacudtov givor mopakwvovvevpévn. H mpaypotikn
avtiotaon pmopel va Ppedel povo petd and katdAAnin eneéepyosio. O kabopiopdg g
TPUYHOTIKNG OVTIOTAONG om0 TIG TIHEG TNG QOVOUEVNG avtioTtaong elval 1 Abon Tov

avtioTpoPov TpoPAnpatos, yio to onoio Oa yivelt Adyog mapakdT.

25 METABOAEX HAEKTPIKHX ANTIXTAXHX

H avtictaon p xotd kdplo Adyo eEaptdtor amd TV NAEKTPOAVTIKY AYOYIUOTNTO
ONAdY| eivar cLVOLACUOG TAPAYOVIMV TTOV EMNPEALOLV TN CLYKEVIPM®OT], GVGTACY TOV
vepov. Ewdwkdtepa eEaptdtor amd mOAAOVG TAPAYOVIEC, OMMG £ivol Ol VOPOAOYIKEG—
VOPOYEMAOYIKEG GLVONKEC NG TEPLOYNG MEAETNG, M YNUIKN oVOTACY, TOV VEPOV, TO
péyeboc TV TOP®Y TOV CYNUATICH®V, TIOOVEG SLoPPNEELS, OLIKAGCELS 1 PYHOTA TOV
oYNUATICU®V, 1 Beppokpacio Kot 1 wieon mov emikpatovy. Ta peTapopeuéva Kot To
TOPLYEVI] TETPOUOTA €OV LYMAES TWéG avtiotaonsg. H aviiotaon avtov tov
neTpOpdTOV e€optdral amd To fabpd pOYUAT®ONS TOVG KOl OO TO TOCOGTO TOL VEPOL
OV TEPLEYOVV GTOVS TOPOLS TOLS. To nUaToyEVH TETPMUATA, TO, 0ol Eival cLVIOMG
TEPLGGOTEPO TOPMAN KOl TEPEXOVY VYNAOTEPO TOCOGTO VEPOV, E£YOLV YAUNAOTEPES
avtiotdoelg. H avtiotaon tov vepod moikikel and 10 £og 100 Ohm -m , avéioyo pue v

TEPLEKTIKOTNTA TOV o€ dtohvpéva drata (ITaraldyog, 1986).
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2.6 AIATAZEIX HAEKTPOAIQN

Yrbpyovv d1dpopot TpOTOL KOTE TOLG OTOI0VE JATAGGOVTIOL TO. NAEKTPOIL TOL
pevpatog kKo tov  ovvoukov.  [lapokdtew  moapovoialovror ot gvpltepa
YPNOUOTOIOVEVES LOTAEES OAAG KOl QUTEC TOL EUEIS XPNOULOTOMGOUE KOTO TNV
dubpkeln tov petprioewv pog (oynua 2.4.). ot onoieg etvor : Wenner, Schlumberger,
OLTOAOV — OTTOAOV , TOLOV - SUTOAOV KUl TOAOV-TTOA0V.

To kVpLo YapoKINPLOTIKO G SATaENG eival 0 YEOUETPIKOS TNG TTAPAYOVTOC, O
omolog GYeTICETOL LOVOOT|ULOVTO, LLE TIG OYETIKEC AMOCTAGELS HETAED TMV MAEKTPOOI®V

(Tsourlos, 1995).

A i M B
a d a
(X I‘ - L Ll C WTWNTER
A b M B
|
[} I-l - =8l ——| — -"-‘EI. —_"'l SCHLUMBERCGER
A - L - -—
A B ra N
d na (5 ]
v —] = - AIMOACE-AITIONADY
A 1] M B
- n# a .
S e I OAUY-ALLIOAOY
B A M M
i a e - -
P +~—  —e P — TTOACK-TTOACEY

2ynuo. 2.4.:01 ovyvotepa ypnoyomorodueves olataéels niektpodiwv (Tsourlos,
1995)
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AIATAZEH WENNER. Katd t owtaén avty 1o niektpddn dvvaptkov M,N
tomofetovvtal PeTaEy TV NAeKTPodimv dvvautkov A,B (oynuo 2.40.).01 amootdcelg
petald tov mopakeipevov nAektpodiov sivol ioeg pe a. Avtikadiot®viog otn oyéon

(2.4.) mpoxdmter Otu:

K:(l-L-L+l)=l 2.6

o 20 20 o) o

KOl EMOUEVMG 1| GovOpevT avtiotaon o T didtaén Wenner divetat amd tn oyéon:

P = 2”&& 2.7.)
i

AIATAEH SCHLUMBERGER. H &1dtaén avt givor mapopowo pe tn ddtaén
Wenner, aAld to mAektpodio pedpatog eivar tomobetnuéva o€ omdotaon TOAD
peyoAdbtepn omd v omdotacn TOV MAEKTpodiwv dvvapkolh (oynuo 2.4B). Av n
anoctaorn petald tov niektpodiov pedpotog eivar 2L, m amdotoon HETAED TOV

NAekTpodimv dvvapkov etvar 2£ kat woydel L>10L, 1ot  pouvopevn avrtiotaon givar:

2.7 HAEKTPIKH TOMOI'PA®IA

Tpewg pébodot €pevvog elvar ot ovvnbEéotepa YPNOCLUOTOIOVUEVES YOl TOV

kaBopiopd g avtiotaons. Me m pébodo g Pubookodmnong (sounding) kabopiletar 1

avtiotaon og cuvaptnon pe to Pabog. To kévrpo g ddtacng Tapapével otabepd Kot e

™ ovveyn avénon g amdeTACNS TOV NAEKTPOSI®V PELUATOG, avéaveTal Kot To Pabog

-19 -



dteiodvong tov pevpatog kat dappéovrol Pabdvtepol oynuaticpol. Me ™ pébodo tng

6oevong (profiling) evromilovton mAevpikéc petoforég g avtiotaons. Avtifeta pe

BvBookdmnon, ot amooTdoelg TV NAEKTPOdimV Tapapuévouy otabepéc kot Aapupdvetal
o oepd HETPNGEDV LE TAEVPIKN peToKkivnom g dwdtaéng tov MAEKTpodiov ®g
oLVOLOL e oTabepO Priua.

H pébodog tg niektpikng topoypagiog amotedel cuvovacud Tov peBdd®V g

BoBookomnong Kot TG 00gVONG KOl TAPEYEL TN dLVATOTNTO ANYNG TANPOPOPLOV TOGO
Y v mAgLpIkn 660 Kot Y tn o€ Paboc petapforn g aviictaong. H miektpikn
topoypagio pmopel vo  mEPtypaen oG pid GeEPE  amd CLVEYOUEVES MAEKTPLKES
BvBookomnoelg KATA WNKOG TNG YPOUUNG EPELVOG 1 G pia GeEPd amd 03EVGES TAV® OO
v 1010 TEPLoyN HE dLadoY KA EAVOUEVES OmOGTAGELG NAEKTPOdi®Y. Mg ToV TPOTO AVTO
ToipvoLUE 10 SUGOIACTOTT EIKOVO TNG TEPLOYNG LEAETTC.

‘Eva amd 10 KOpla xopokpioTikd TS NAEKTPIKNG Topoypapiag sivar Oti, o€
oLYKpPLOT HE TIG GAAEG TEXVIKES, AauPaveTal Evag opKeETA UeYAAOG aplOpdc LETPHOEDY
(Gpa Ko ypnong TAnpogopioc). Me avtdv tov TpoOTO avEAveTal 1 SIKPITIKY IKOVOTNTO
Kot avéAvon g yeoniektpikng pebodov. IapdAinia dpme, Adym Tov peydiov aplfpot
TOVG, Ol HETPNOELS Elvar SVGKOAO vor ANeHovv pe yepokivnn aAloyn T@V NAeKTpodimv,
Koty ouTO YPNOIUOTOL0VVTOL GUGTILOTO CUTOLOTOTOUEV®V TOAVTAEKTMV.

[Ipddpopog T NAEKTPIKNG TopoYpaeiag eitvar  uEBodog ¢ “yevdotoung” mTov
&xel ypnotpomonBel extetopuéva oy yoptoypaenon petairevpdtov (Edwards 1977)
aALG Ko o€ dLAQopeg AAAEG eQapLOYES (T.). vOpoyemAoYkéc, Griffiths et al. 1990). Xtnv
dwdwkacio ™G “yevdotouns” Umopovv  vo.  ypnotpomombodyv  didpopec SATAEELG
niektpodiov (dumdiov-durodiov, Wenner, morlov-ourdiov). H niextpikr| topoypaopio
OU®G glval MO YEVIKELUEVOG OPOG Tov TePAaUPaveL Kol PETPNGES He U GLUPATIKEG
dwtdelg kabmg emiong Ko HETPNOELS OV AaUPAvovTal HE NAEKTPOSLO OE YEMTPIOELG

(m.x. Shima 1992).
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2.7.1 EPMHNEIA TOQN METPHXEQN

H mAéov dNUO@IAG TEXVIKN Y10 TNV OTOKOTAGTOOT TNG TPOYUATIKNG EKOVAS TNG
YEONAEKTPIKNG OVTIOTOONG TOL VIEGAPOVS €IVOL GLTH TNG OVTIOTPOPNC. XKOTOG TNG
avtotpoeng elvarl va PBpebel Eva povtéro aviictoong mov va divel pHetpnoels mov sivat
0G0 10 dVVATO T KOVTA OTIg TpayHaTikES. [Ipobmodbeon 1 vmapén pebodov emiAvong tov
evbémg mpoPAnpatoc, dniadr, va BpeBovv ot petproelg, dobeiong g KOTAVOUNS TNG
avtioTaong.

Apyikd yiveton pua ovopopd otnyv eniivon tov evB€og TpoAnuatog, dnAadrn ctov
VTOAOYIGHO TNG BE®@PNTIKNG AmOKPIGNS TOL VREOAPOVS GE L SIEYEPGT PONG NAEKTPIKOV
peopartog. [Mapovoidlovior oAb cuvontikd ot didpopeg HEBodot emidvong, apduntucéc
avaivtikés. Eniong mapovcidleton o tpomog vmoroyiopov tov lakmBroavov mivaxke A mwov
YPNOUOTTOLEITAL GTNV EMIAVGT] TOV AVTIGTPOPOL TPOPANLOTOC.

[Mopovoidlovior ot €£loMOELG TOL 1GYVOVY Yo TNV TEPIMTM®ON €mMIAvONG U
YPOUUIK®OV OVTIOTPOP®V TPOPANUAT®OV Y®pic TEPLOPIGHOVS, Kot aKOAOLOEL o avopopd
OTO KPLTPLOL GUYKALOTG KO GTI XP1 0N TVAK®V GTATIGTIKOV Bapdv 6TIC EEICMGELS.

AxolovOmc avapépovtat ot pEBodoL ETIAVONG TOV 1N YPAUUIKOV GUCTNUATOV LE
neploptopovg. Ot pébodot avtég elvarl ot TAEOV YPNOLOTOLOVUEVES OTNV TPAEY, KOOMDS
YeWPILovTor amoTEAECHOTIKA TO TPOPANUO NG aoTdfelg TG OVIIGTPOPNG TOL
vevikevpévov laxmPravov. Téhog mapovotdlovtal To TAEOVEKTLOTA KOL TO GYETIKA
HELOVEKTNUATO TOV HEBOO®V, KaB®DG Kot 01 AOYOL TOV LG 001 YNOAY GTNV EXAOYN HOG €&
QVTAV YO TNV EQOPUOYN TOV aAyopiBpov mov B TapovclacTel 6TO EMOUEVO KEQPAANLO.

2.7.2 YHHOAOI'TEMOZXZ TOY TAKQBIANOY ITIINAKA

H yevikn dwdikacion ovTIoTPOQNG EUMEPLEXEL TNV EVVOLOL TNG ETOVOANTTIKNG
dwdwkaciag, y TV mEPINTOON TOV UN-YPOUK®OV cvotnuatov. [Ipoomabodue pe
dwdoykég Peitidoelg va Ppodue TO HOVIEAO m TOL VIEOAPOVS, €KEIVO TO o0Omoio
emAvovtag to vy mpoPAnua Ba pog dwcel cvvBetikd dedopéva f(m) ta omoia va
Bpiokovtal 660 10 duvatd Mo KOVTIA G€ AT oL PETPNONKAY 6TO VITandpo.

Anovpyeitor €161 Eva cHOTNHO EEICMOGEMY TNG LOPPNG
d=f(m), (2.9)
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omov d elval 10 d1dvoca Tov TEPIEXEL Ta TEPAUATIKA dedopéva. H Avon Tov ypapupuikov
eElobhoenv emtpénel vo ypogel 1 eticwon (3.1) ot popen m=f"(d). H avtiotpon dpec
™™g ovvaptmong f dev pmopel vo EQaPUOCTEL GE UN-YPOUIKE CLGTAHUATO, OT®G CTNV
nepintomon tov npofAnudtov tov TDEM. H Avon diveton pe cvveyeig mpooeyyicels,
omov vroroyiletar mpdTa N cuvaptnon f(m;), Yo k6Oe emavdAnym j, kot pe S10dOYIKEG
Bektiwoelg Tov BewpnTkod povtédov yivetar mpoondbelo va TANGLAGEL OGO TO dVVOTO
TEPLGGOTEPO TO TEIPAUATIKO.

H Beltimon tov poviélov m; yivetan epapuoloviog pkpég datapayés dm; otig
TapopUETPOLS. Ymoloyilovtag mdAl Tnv Abon Tov evB£0G TPOPANUATOS Y10l TIG KOUVOUPYLES
TAPOUETPOVS, CLYKPIvOvToL Ol Be@PNTIKEG UETPNCELS UE TIG TPAYUOTIKEG HEXPL VO
wavomon el To kpitplo GLYKAIONG oL Exel bl eEapync.

Avomtocoovrog Vv e€lowon (2.9) oe oepd Taylor kot ayvodviog Opovg
peyordtepng tééemg amd Tov £vOC,

Si(m; +dm)) zﬁ(mj)+8f,-(gz;’—;:i)n@)dmj‘

Ov pepcég mopdywyor tng amdkpiong tov povtédov f(m) oe oyxéon pe 11g
TAPOUETPOVS dm amoTEAOVV Ta 6TOtKElR TOV Tivako A Tov ovopdleton lakwpPlovoc.

Apa 10 ototyeio ij Tov lakwProvod mivaxka Ba elvart

J

O vroloyiopodg twv otoxeiov A pécw tov tomov (2.10) eivan dvokorog, Kabag
elvarl ayvootn 1 avoAuTikny popen g ovvaptnons f. Yadapyovv apBuntikég Adcels yio
TOV VTOAOYIGHO TV oTotyeiwv Tov lakmBravov Iivaka, ot onoieg Opmg eivar dHokolo va
vAomomBovv o adyoplOikn poper). O dMNUOPIAESTEPOC TPOTOG Eival e TN (PN oY NG
nefdoov TV datapay®v TV ototyeimv (perturbation technique) Bdoetl g e&iocwong

4, = oedsm + 6()3 ~log(/,(m)

omov d eivan 1 datapoyry dm mov rcdyeton Yo v Perticoon tov povtédov my. Aniodn,

2.11)

eMADETOL TO VOV TPOPANUA Lo Popdl, Kot OAAALOVUE Lol TAPAUETPO KOTA VAL TOGOGTO,
Y. TEVTE TOIG EKOTO, KOl EMAVETAL SEVLTEPT POPA TO gVOD TPOPANLLA Yio VO VTOAOYIOTEL

N petaforn Tov cvvhetikov povtéhov efoutiog g SwTapayng g mapapétpov. H
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dwdkacio avth eravaiopBavetal yio kdbe TapdpeTpo, £0C OTOL VTOAOYIGTOVV OA TO
ototyela tov mivaka A. Elvalr @avepd 0Tl pe v mopamdve Oodikacio 1n HePKN
napdywyoc G eficwong (2.10) vmoloyiletor WPOGEYYIOTIKA HE TN YPNON TOV

TEMEPOUCUEVOV dapopav (e6.2.11).

P2 h>

P3

2o 2.5 Movtélo tpiav otpmudtmy Ue oVTIoTAoELS pr,pa,p3 Kol Toyn hy kot ho.

Y10 oynua (2.6) mapovctaletal Evo HOVIEAO VTEGAPOVS TPLOV CTPOUATOV, HE
OVTIOTAGELS P1,Pp2,p3 Kol mayn hi,hy avtiotoyo. O lokoPiavog mivokoag o ovtd To

mapadetypa Oa etvor TaEnG (Sxn) Kot Ba £yl T HopeN

o (m) of (m,) 9 (m,)
o, op Op

of (m,) 9 (m,)
op, op,

g gm) o glm) (2.12)

0p; 0p;

of (m,) o (m,)
oh )

of (m,) 9 (m,)
on, e T

o6mov n o aplBpog tov petpnoewv. Ta otoryeio tov mivaka vroloyilovratl pe Pdon tov

tomo (2.11).
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2.7.3 MH T'PAMMIKH ANTIZETPO®H

To mpoPfAnua TG epUNVEING TOV YEOPLGIKMOV NAEKTPOUOYVNTIKAOV OEOOUEVMOV
mhoyel amd o eyyevn advvapic, mn omoio Kot €ivar cuvnBlouévn OTIG TEPIOCOTEPES
YEOQPUGIKEG HEBOOOLG: M avTloTpoPr] TOL Yevikevuévou lakmProvod mivaka eivon
aoTaONG, HE amoTéELECUA, AV OEV VITAPYOLY TEPLOPIGHOL, 01 ADGEIS TOV TPOKVTTOLY OTd
™V €niAvon TOL AVTIGTPOPOL TPOPANUOTOC Vo ival YEOAOYIKE OmapESEKTES, TOPOAO
7oV umopet va elvar podnpotikd opBéc.

H dwdwacio g enthvong tov gubéog mpoPfAnpatog, pumopet va ypoaeei pe v

OTAOTIONLLEVT LOPOT
f(m)=y, (2.13)
6mov y gival 1o S1AVUCUA TOV TEPAROTIKOV dedopévav, Kot f(m) 1 Avon mov mpokvmTEL
amd TV emilvon tov €vBEog TPOPANUATOG KOl OVTICTOWXEL GTO HOVIEAO m, TOV
OmOTEAELTON OO TTAYN KO OVTIOTAGELS GTPOUATMV.
2V TEPITTMOOT TOL HOVOSIAGTATOV TPOPANUOTOC, VTOOETOVE CTPOUATOUEV
M, ONAOON TO GTPMOUOATA TOL VIESAPOLS SO TAGGOVTAL OPLLOVTLN, LE CLUYKEKPIUEVA TAYN
KOl OVTIOTAGES. Apo O OKOTOG TNG EMIALGONG TOL AVTIGTPOPOL TPOPANUATOG Elval va
umopéoet va. Bpebet Eva poviélo oTpmpdtov, To 0moio va £yl amdkpion mov Ha gival 66o
70 OLVOTOV O KOVTH OTIG TEIPOLUATIKEG LETPNOELC.
YKOTAG AOUTOV TG OVTIOTPOPNG EIVOL V. KOTAANEEL GE Lo oXECT TNG LOPOTS
y=f"'(m). (2.14)
Emedn 1o mpoPAnpa sivor pn ypoppuko, o umopet va emAvdel anevbeiag, aAid
pumopet vo aviikotootobel pe TNV EMALON  EMPUEPOVG  CUKPOTEPMOVY  YPUUUIKOV
npoPnudtov. Edv n cuvdpton f(m) avarntuybei oe oepd Taylor yopw amd pior ToAd
pkpn petaforn) tov dm, Kol oyvomvTog Toug Opovs HEYOADTEPNG TAENS Amd TV TPOTY,

TPOKVTTEL OTL

f(m+dm)zf(m)+@dm=y, (2.15)

m

. of (m) . . . . ,

OOV e elval o TakwPravog mivakog, mov ekPpdlet TIg pepkég Tapaymyovg g f(m)
m

o€ oyéon Ue TN HeTOOAN TOV HOVTELOL M.

Me anmhég mpaEelg mpokvmTel 6Tl
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Iy pm) =y

omov dy 1 dEopd HETOED TPOUYUOTIK®V Kol cLVOETIKOV dedopévmv. ‘Etot,
EMIAVOT TOL APYIKOL UM YPOUUIKOD TPOPANUOTOS EYEL OvVTIKATOOTOOEL e TV €milvon
TOAADV ETUEPOVS YPOUUIKDOV TPOPANUATOV.

Mo v mepintoon ypoppik®dv TpofAnudtoyv, n Abon g neboddov Tmv ehayictmv
TETPOYDOVOV TPOKVTTEL OO TNV EAAYIGTOTOINGT TOV TETPAYDOVOV TOV COAALOTOSC UETAED
TOV TEPAUATIKOV Ko Be@pnTik®dVv dedopévav, dniaon,

q=dy'dy=(y—f(m)" (y— f(m)). (2.16)

O&tovtag TV TopAy®Yo TOL ¢ ®G TPog dm ion pe UNdEV, KOTOANYOLUE OTIG
KOVOVIKEG EEICMOELS TOV GLUGTNHUATOG,

A" Adm = A"dy, (2.17)
KoL 1) TEAMKN ADOT| TOV GUGTHHATOG Etvat

dm=(A"A)" A" dy, (2.18)
omov o mivaxag A’A ovopdletar yevikevpévoc Iokoplavog.

Bdoer g €£.(2.17) umopovue va opicovpe tov odyopiduo emilvong tov un
ypopukov wpoPfinquotog. Eivarl pia emavainmtikn dtodikacio katd v onoia, o€ KGO
emavainym &, n 016pOmon tov povtérov divetar amd T oyxéon

dm,=(4"4)"4"dy,, (2.19)
onov Ay, etvon o IakmpPravog nivakog yio v k emavainym, dy, =[y — f(m,_,)], ka1 10 véo
HOVTELD TpOKLTTEL 0 TNV TPdGheot g d10pHwaong 6to mTponyovEVo, dNAAd,

m,, =m, +dm, . (2.20)

Y10 oynuo (2.7) mOPIOTAVETOL OYNUOTIKA 1) OldIKaGioL NG U1 YPOUUIKNG

OVTIOTPOPT|G.

-25-



APXIKO
MONTEAO
ANTIXTAXHX

NEO
MONTEAO

YYNG®ETIKA
AEAOMENA

EYPEXH
AIOPOQXHX
MONTEAOQY,

KPITHPIA
XYT'KAIZHX

ZYTKPIZH
AEAOMENQN

PAI'MATIKA
AEAOMENA

2ynua 2.7 Aaypogiio. pong Tov ovTioTpopov Ui YPOoUUIKOD TPOPANUATOG.

2.7.3.1 AXTAQOEIA XTHN ANTIXTPO®H TOY 'ENIKEYMENOY IAKQBIANOY

Xy wpdén n avtioTpoPr] Tov YyeviKevpévoy lakwPlovod eivor pobnpoticd
aotafng. Avtd opeiletal 6GTOVS PLGIKOVG TEPLOPIGLOVG TG HEBOSoV. OG0 1 TAnpopopia
épyxetarl amd peyolvtepo Padn, tOG0 HEW®VETOL 1 OLOKPLTIKY TKOVOTNTO Kol KUPI®G 1M
evarcOnoio g pneboddov. Apa 1 HETAPOAN HLOG TOPAUETPOV TOV AVTIGTOKEL GE PEYAAO
Babog, avapéveTar va emnpedosl TOAD Alyo TIG HETPNOES HOG. AVTIOTPOQO, L0 LIKPN
oALlOYN] GE KOOl PLETPNON WITOPEL VO EMPEPEL TEPACTIOL LETAPOAY GE KATOIEG OO TIG
TOPAUETPOVS TOL LOVIEAOV.

Apo M emiAvon Tov AVTIOCTPOPOL TPOPANUOTOS £xeL €yyeVi aduvapio, Kol 1
OmopEN CEOALATOV OTIC LETPNOEIS HaG KAVEL akopa To actabég to cvotua (Lanczos
1961, Jackson 1972). Emouévmc, kabng npoomabodue va Ppovue €va HOVTIEAO TTOL Vo
TOPLALEL OTA TELPOUOTIKA SEGOUEVO TTOV £YOVUE CLAAEEEL, KATOANYOVLE OE [0 TAELAOO
HOVTEA®V OV UTOPEL VO IKOVOTOOUV UaONUATIKG, 1| OKOUO KOl QUGIKA, TOLG OPOLG

GLYKMONG LETOED TELPOULOTIKMY KOl OE@PNTIKOV HETPNOEDV.
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Amonteitar €161 11 ypnon OlPOP®V TEYVIKOV MOTE OPEVOC VO, KOVOLUE TNV
AVTIOTPOOY] LoONUOTIKE 6TaBEPT], KOl APETEPOV VO LITOPEGOVLLE VO, SOKPIVOVLE TTO10 O
O\ TOL LOVTEAQL TTOV TKOVOTTOLOVV UafnUaTikd TG £IGMOELG TOV GLGTNHIATOG Elval AVTO

TOV ELVOL TTO KOVTO GTO TTPOLYUOTIKO.

2.7.3.2 XPHXH AOI'APIOGMIKHYX KAIMAKAYX YXTHN EIIIAYXH XYXTHMATQN

Y11c puebddovg avTIGTPOPNG TOV YEOPLOIKOV TPoPANUaT@V cvyvy &ivar 1M
ypnoyomoinon AoyaptBpkng kAipaxoc. Avo givar ot kopieg artiec. H yprion Aoyapibumv
VIOYPEDVEL TIC TAPOUETPOVS VO OTOKTOOV UOVO OETIKEG TIUEG, AmOPEVYOVTAG ETOL TIUEG
mov dgv &yovv ELOoIKO vonpa (Sasaki 1982). Agvtepov, AOY® TOL HEYOAOL SUVOUIKOD
€0POVG TOV TWW®V 7OV Umopel va &govv ot mapdpetpol (Wloitepa Ol MAEKTPIKEG
aVTIOTACELG), M yxpNon Aoyapibumv dbvotor vo emttayvvel to puOud cHyKAong Tov
enavoinmtikov aiyopibuov (Park kot Van, 1991).

To 1teTpdy®mvo TOL GEAALATOC TOV EAOYICTOV TETPUYOVAOV ,OTNV TEPIMTOON
ypong Aoyopibuwy, yivetar ¢'=dy'’dy', émov dy' =Iny —In f(m).

To dbvvopa tov Tapapétpwv m yiveton p;, 6mov p, =e*, ko i=1,n. H Aon tov
GLGTNUATOG gival

dp=(A"4)"4"dy, (2.21)

Olny,

omov 0 A” €xel otoyyeia Aij' = (Tsourlos, 1995).

J

2.7.3.3 KPITHPIA XYI'KAIZHYX KAI IOIOTHTAX- ANAAYXH XOPAAMATQN

H dwdikacio g avtiotpo@nc Bo oy NUITEANG YOPIiG avAALGT TOV GOOAUATMOV
oV dlavdopatog twv Avcewv. Kabhg ta dedopévo Exovv €yyevi] c@dApota, eivol
EMOUEVO VO, VITAPYOLV COAALATO KOL GTN) AVGY] TOV TPOKLATEL OO TN WU YPOLLIKNY
OVTIGTPOPY] TOL GLOTNHOTOC. O EAEYYOC TV GOAAUATOV YIVETOL [LE YPT|OT OTATIOTIKAOV
opav (Press et all 1992).

Onw¢ kot oty enilvon YPOUUKOV GUGTNUATOV, 0 LEGOC OPOG TOL TETPAYDVOL

TOV GPAALATOV VTTOAOYILETOL (G
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(dob dth)

@ (2.22)

RMS = — Z

6mov N 0 apOudg Tav dedopévov, d’ " 10 TEPOUATIKO OEOOUEVOL KO d" ta BeopnTiKd
dedopéva.
Me ™ yxpnon tov RMS o¢ kpitiplo chykiiong, 10 d1dvuco Tov AVcE®V ival

evaicOnto oe peydho cedApata, yi avtd oty TPA&n yPNoomolEiTol 0 OPOg TOV

avaydpevov y-tetpdywvo (Rijo 1977), mov opileton wg
2 1 i(dob _dth)2 (2 23)
Z N —M P i i ) .

o6mov M o apiBuog tov mapapétpov. H gprion avtod 1ov otatiotikod 0pov KAvel T
AOGN TOV GUOGTNOTOG T AVEKTIKN GE LEYOAON COAALOTA.

[Maipvovrtag v teTpaywvikn pila Tov 0pov ¥-teTpdy®vo voAoyileTat 0 OPOg TOL
eMi TOIG €KOTO WHEGOL OQAOALOTOC TV OedOUEVOV, TOV OTNV TEPIMTM®ON YPNONG
hoyopBuikng KAIpaKag dtveton amd T oyéon

%s = (10V7 —1)x100%, (2.24)
Kol €lvor ovtdG oL YPNOIHOTOlEiTOL otV oTodEPN aVTIOTPOEN, Om®G Oa dodue

TOPOKATE.
O pvOuoc cvyKAIoNS peTa&d dvo dradoytkav eravainyenv (C.R), opiletar og

i T & |

C.R.= (2.25)

gi+l

[Tépa amd To GEAALOTO TOV PHETPHCE®Y, TO TEMKO ATOTEAEGLA TNG OUOTKOGIOG
avTIoTPoONG mpémel v ereyybel av Ppioketal petald tov opiov eumiotoocvvng. O
Eleyyog yivetan Bpiokovtog To GEAAUATE TOV SLOVOGHOTOS TOV AVoe®mV. To Gediua TG i

TapopUETPOL opileTorl wg

S, =), (2.26)

7 T 3 ’ r 7 ,
omov (A A); eivaw 10 oToElo TOL AVTIGTPOEOL Yevikevuévoy lakwPiavov. Xtnv

Tepintwon avtn 1 Topapetpog pi Ha Ppioketon petadd twv opiov p, £S5, .

2.7.34 TIINAKAX XTATIXTIKQN BAPQN

Kabohg n avamopeuktn vmapén cQaApdTov oTic HETPNOELS ETNPEGlEl ONUOVTIKA

TOL AMOTEAEGLLOTOL TG ALVTIGTPOPNG, EVOG TTOAD YPNGLULOG TPOTOG Y10 TOV EAEYYO TOVG Eivort
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N ewoyoyn TVIKOV ot €SI0MCEL TOV GLOTHUOTOG 7OV Vo Olvovv peyaAvtepn M
KpOTEPN PapOTNTA GTIC LETPNGELS OVAAOYO LLE TNV TTOLOTNTO TOVG.

Edv m eivoan ov petproelg, opiletor €vag oloydviog mivakog (mxm) , TOV
ovoudleTon TVaKaG GTOTIOTIK®V BopdVv, Tov 0moiov ta otoryeia TG dywviov opilovton

e

Wo=—, (2.27)

o6mov o; givarl to oeAaipa ¢ i pétpnonc. H ) tov opdipatog diveton gite amd to
Opyovo HETPNONG KATA Tr SLIPKELD TNG EPELVOG, EITE AmO TOV YPNOTN OVAAOYO UE TIG
EKTIUNGELG TOV Y10 TNV TOLOTTO TV GTOUYEIMV OV GUVELEEE.

H ovuowm évvola g ypnong tov mvixkeov W eivor tog av kdmowo pétpnon £xet
peyéAo c@Aipa, To ovTioToryo oTotyelo Tov mivako Oa £xel TOAD pukpn Tiun. O mivaxog
aVTOG ToAAamAactaleTon Kot pe ta 600 pEAN g e€icmong (2.13), ondte

Wt(m)=Wy, (2.28)
Kot KataAnyovpe otnyv e&icmon
dm, = (A W'WA)" A" Wdy, . (2.29)

To teMkd omotélecua eivor m  avtioctoyn eElc®ON TOL GLGTNHUATOS VO
Aoppdéveton Aydtepo vwoOYN KOTA T OAPKELD TNG OVIIOTPOPNS, EMNPealovtag £T6L TO
VLG, TOV AVGEMV MYOTEPO A0 TIG VIOAOUTEG EEIGMGELG TOV GLOTIOTOG,.

2.7.3.5 XPHXH THX SVD XTHN EINIAYXH AXTAOGQN XYXTHMATQN

"Evog tpémog enilvong cvotnudtov mov o mivakoac A eivorl actabng etvar pe
xpnomn g pebooov SVD (Lanczos 1961, Golub kot Reinsch 1970, Lawson ko1 Hanson
1974). O mivakag A S106TAGEDV (1X71) OVOAVETOL GE TPELS TIVOKEG,

A=UAV, (2.30)
omov, o mivaxog U givor dwaotdoewv (mxn), o A glvan dwydviog (nxn) kot o V elvar
dwotdocwv (nxn). O avtioTpo@og yevikeLpEvog lakmBravog eival Ag'l =AU

O mivaxog A givol 0 Tivokog TV WI0TIUOV TOL GLCTHHATOS. ATO TV avdAvon
oV Tivako A, pmopovpe vo kotaAdfovpe to mOco aoctabég eivar to cvotnua. Ta
otoryeia Tov wivaka elvorn
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1 0
A

% 0

A= > : (2.31)
0 — .
2’3
0 0 1
lﬂ

oMoV, A; €lval o1 IOOTIHEG TOL cLGTNUATOS. OTav 01 IOTIEG A etvan TOAD kpEG (KovTa
o010 Undév), 10 avtiotoryo otoyeio tov mivako A OmTOKTA TOAD UEYAAN TN KOl 1
GULVELGPOPE TOL GTO SLAVLGLO TMV AVGEMY TOL GLCTHOTOG EIval LEYAAT.

Etvar duvatd péow g avdivong mov emruyydvetal pe tm ypnon me SVD va
EVTOMIGTOUV Ol TOAD LUKPEG WOIOTIES TOL GLGTIHLOTOG Kot Vo amokomovv. Epapudletot
EVa KOTOEAL KATO oo TO 0moio ta otoryeio Tov mivoka A undeviovtat, Kot ot 1010TIHEG
avtég dev AauPdvovtar vmoéyn katd TN owdikacio g avitiotpoens. H  texviknm
ypnoponmomdnke gvpitata otig apyés ¢ dekaetiag tov 1980 yio v emilvon TtV
00TafdOV GLOTNUATOV GTO OVTIGTPOPO YEWPVGIKO TPOPAN UL

To mpoPfinua eivor mog n emAoy ™G TWNG mov Ba €xel 10 KaTdOEAL giva
avBaipetn, kot e&optdral amd T0 XPNOT, TAUPOAO TOV LILAPYOVV SIAPOPES TEYVIKES Yo
Tov optopd ™G TN avtng (Press et al 1992). Av dgv yivel 6GTOG OPIGUOG TNG TIUNG
mov Bo €xel T0 KOTOQAL €ite B0 ATOKOTOLV 1SIOTIHEG TOL TEPLEYOLV YPTOLUES
TANPOPOPIES YIOL TO GVOTNUO TOVL EMAVETAL, g€ite Oa mopapeivouv WBOTWES TOL Ot
«TOPOUOPOMGOLV» TN ADoT Tov cvotiuatog. H duokoAio va opiotel To kaTd@AL glvan
Kot 0 Adyog mov M xpnon g SVD elvar meplopiopévn oty ovIloTpoen YEOPLGIKOV
npoPAnuatov. Ymapyovv GAiec péBodol, MOV  HE TO  OMOTEAEGUOTIKO  TPOTO
OTOLOKPVUVOLV TIG OWOTIHEG OVTEG, YOPIG TOV Kivouvo va yabovv mAnpopopies Tov

GLGTNUATOC, OTMG BaL SOVLE TAPUKATE.

2.7.3.6 MH TPAMMIKH ANTIETPO®H ME IIEPIOPIZMOYZX
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Mo dAAn katnyopio peBodwv, 13104TEPO ONUOPIANG KOl OTOTEAEGUOTIKY OTNV
EMIALON TOL AVTIGTPOPOV YEMPLGIKOV TPOPANUATOC, EVOL 1) EICAYWYT TEPLOPICUDV GTN
AMoon tov cvotiuatog. Ot meplopiopol Umopel vor TPoEPYOovIal amd TPOVTAPYOVGES
TANPOPOPIES Y10 TO TPAYUATIKO HOVTEAOD, M| amO EKTIUNOES YOp® omd avtd. H xopo
Q0co0io aVTOV TV HEBOd®V lvar OTL ot TIEG TV dlopbmdoemy e Kabe emavainym
NG AVTIGTPOPNG, OV TPEMEL VO alprvovTon va Kivovvtal oveédeykta. [lepropileton £tot
10 Ppo Tov S1opdBdoemy GE TEPLOYY] EUMIGTOGUVIIG MOOTE VO amopevybodv ADGELS Ot

omoieg elval pev LobNUaTIKd cmOTEG, OAAL Elvat LGIKA (YE®AOYIKE) ATOpAOEKTEG.

2.7.3.7T MEOOAOX EAAXIETQN TETPAT'QNOQN AITIOXBEXHX

Mo and Tig mo dnuoeireig peboddovg Yo v emilvon aoTabmdV avVTIoTPOP®V
TPOPANUATOV €lval 1 TEXVIKY TOV EAUYIOTOV TETPAYOV®OV OTOCGPECNS, TOL TPOTAONKE
am6 tov Levenberg (1944). H otafepomoinon g aviioTpoQng EMTLYYAVETOL HE TNV
npdobeon pag otadepdc ota dtaydvia ototyeio Tov A’A.

Apyotepa o Marquardt (1963, 1970) ypnowpomoince avty v 10€0 Yo va
avantoéel Eva moAv yprolo aiyopidupo. H pébodoc ovoudotnke Levenberg-Marquardt
Kot €ivol avti mov ypnoiponoteitar kotd koépov otn leweuowkn. H pébodog €xet
xpNOLOTOMNOEl EKTETAUEVO OTN LOVOOILAOTOTN OVTIGTPOPT TV OESOUEVDV TG HEBOSOL
tov TDEM.

H pébodog exktdg amd 1 ovuvOnKkn Yo TEPLOPIGUO  TOL  GOAALOTOG
g=dy"dy=(y— f(m)" (y— f(m)), e6dysl éva axdua TePLOPIGUS, THV TPodTdOEoN N
Aoon va Bpioketor p€co 0To YHOPO EUMGTOGVVNG oL e€apyng opiletarl amd T0 YpNoTh.
MoOnuotikd o meplopiopdg avtdg opiletor g

dm"dm < ct , (2.32)
omov ct eivar o Betikn otabepd mov aviikatontpilel 10 mTOocooTd TOL BopvPoL TTOL
EYouvv Ta dedopéval.

[TpokbdmTer £TG1 ol Kavovpylo, GLVAPTNON TPOG EANYLIGTOTTOINGT, 1
p=q, +Aq, =dy dy+A(m'm-1L7). (2.33)
Yy e&icoon (2.33), n ovvdptnon mpog eloyiotomoinon €ivor O YPOUKOS

GLVOVAGHOG TOV TETPAYMVOL TV CPOAUAT®OV Kot ToL peyEBoug Twv Avcewmv, kol Tifeton
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éva ovotepo emTpentd Oplo oto PEYEDOg TV OAAAYDV TV TapAUETpmV. O Topdyovtag
A ovopdletor moAlamiaciaotig Lagrange 7 mapdyoviag omdcPeong Kot HEVEL Vo
kaboploTel.
AxorovBdVTOog TAPOHOLD GTPATNYIKY OTMG GTNV TEPIMTMOOT YWPIG TEPLOPIGUOVG,
KATOAYOVLE OTIG KOVOVIKEG EEIGMGELS, TOV Y10l TO YPOLLKO TPOPAN L giva,
(A"A+ADhm=A"y. (2.34)
[Ma to un ypoppikd TpdPfanua, n d10pbwon tov povtédov, yio Kabe emavdinym £,

etvan
dm,=[ 474, + 41 4 dy,, (2.35)
KoL TO VEO HOVTELO diveTal and T oyéon
m,, =m, +dm, . (2.36)
2y mepintmon mov ypnoiporombovy mivakes otatioTikov Papov, N e&icwon (2.35)
LETOTPEMETOAL GTNV
dm, =[ ATW' WA+ 21| 47 Wy, . (2.37)

Avoivovtag tov wivaxa A pe m xpnon g SVD kot emAvvovtag to GOoTNHA,

)
PE ;l)UTy. (2.38)

m=WVAU'UAV" + AI)'VAU" y = Vdiag(

i

O mivaxog diag( ﬂ) EXEL TN HOPON

AL+
21'l 0
A +A
22/2 0
A +A
(2.39)
0 A
e
A+ A
0 0 A
A+ A

Av 1 Wwotn A; etvan peydin, téte n Tpdcsbeon tov A 6T0 KAAGHO eV EMLPEPEL

Kopio aAloyn. Av dpmg to A givan pikpo, n Tpdcbeon tov A divel por TOAD pikpn TR
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070 KAAGHO, Kol KAVEL TO oTowyEio Tov mivaka A vo £xel TOAD UIKPY GLVEICEOPE GTO
dtbvuopa twv Avoemv (Jupp kot Vozoff 1975).

Y& ovykplon pe v e€lowon (2.19) mov wpokHTEL OMO TV YWOPIG TEPLOPIGHOVG
Ao, yivetar @avepd amd v avaivon g SVD nog 1 eicwon (2.35) pmopel va
OLYELPLOTEL ATOTEAEGUOTIKA TNV TEPITTMOT TOL VITAPYOVV 1O1ALOVOEG TIUES TOV TIVOKOL
A"A. O Marquardt (1970) édeiée mog 1 pébodog eivan 13100 pe ) péBodo tov ehayiotmv
TETPOyOVOV Y10 A—>0, KOt LE TN YeviKevpévn aviiotpoer tov Penrose™ (1955).

Mo tov mpocdopiopd tov mapdyovia andcoPeonc, o Marquardt mpdtewve va
dtveton pio HeYOAN Ty apytkd 6To A Kotd TV Tp®TN €mavAAnyT. AV and T cOyKplon
TOV Be@PNTIKOV KOl TPAYHOTIKOV 0E00UEVOVY dlomiotmbel cvykhon, TOte N TIU) TOL
mapdyovio.  omOGPecng otV €MOUEVY]  EMOVAANYT  VTOJEKOMANGLALETOL, KO
emavolapfaveTor n ddkacio. AlQOPETIKA, GE TEPIMTMOON AMOKAIONG ONAAOT, 1 TN
TOV A deKamlactaleTat.

>m Biproypoeio ava@épeTon mG HEOVEKTNUA TG HEBOdOL, N oyVPN EApPTNON
amd TNV €mMAOYN TOL OpywKoy poviéAov my (Meju 1994, Draper kor Smith 1981), pe
OTOTEAEGLLOL TOAAES POPES OL ADGELS OV divovTal va givorl ponuatikd pev opég, aArd
QUOIKA (YeoAoywkd) un amodektég (Smith ko Shanno 1971), edwd oty Tepintwon mov

T0L 0EOOUEVOL TTEPLEYOVV GPOALLOTAL.

2.7.3.8 MEOOAOX EEOMAAYXMENHX ANTIETPO®HX

‘Evag dAlog tpdmog emilvong aoctabdv mpoPfAnUdTeV ovIIGTPOOnG Eivor va
ewoaybel évag meplopopog eEopdivvong. H yprion tétolov meplopiopov yio tnv
otofepomoinon TV TPOPANUATOV OVTIIOTPOPNG OVIKEL G LKL YEVIKOTEPT KT yopio
nefddwv  «kavovikomoinong» mov mpmtog elonyaye o Tikhonov (Tikhonov 1963,
Tikhonov xou Glasko 1965).

"Evog aAyopBpoc avtiotpopng antov Tov TOTOL, oL £ival TOAD ONUOEIANG o1

Ye®QLGIKY, eivar 1 p€Bodog Occam (Constable et al. 1987). H Bacikn wWéa micm amd

® (H yevikevpévn avtiotpoen mov mpotewve o Penrose (1955) ovoudletar ko pé@odog g amdToung
petaffoAng, 6mov 1o apykd povtédo dtopbaveral katd T dieHBvvon TG APVNTIKNG TOPAYDYOL TG

o

cuvaptong cedipatog, dnradn m = —k {8 } , 6mov k etvon po Bty otabepd.
m
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péBodo Eykettal oy Tpoomdbeln eEEVPEONC TG O AMANG AVONG EAAEIYEL TANPOPOPLOV
v to povtédo mov avalnteitor. To mpdfAnua avtipetomileTon GLUVTNPNTIKG, UE TNV
évvola TG OV YAYVOLLE TNV OKPPN avamopdotacn TS TPOYLATIKOTNTOS, OAAL €val
HOVTELO, OVALESH GTO TOAAG TOV 1KOVOTTOL0VV pafnpatikd to dedopéva, mov Ba etvat to
amAOVGTEPO dLVOTO.

H apykn vrdéBeon mov yivetan eivar 0Tl Ol AYyVEOGTES TOPAUETPOL TOV LOVTEAOL
etvan évag apBudg otpopdtoy, .y, 100g pe ToV apliud TOV HETPHCEMY, YVOGTOV TAYXOVG
Kot dyvootng avtiotaong (DeGroot-Hedlin kot Constable, 1990). 'Etot, o dyvoortot givot
povo ot avtiotdoels tov otpopdtov. O Constable €0ece ta mhyn TV oTpOUATOV {00,
Aappdévovtog Opmg vdym 1o yeyovog 61t  gvarcncio g pebddov pewdveTal pe To
Babog, Ba pmopovoay ta oM TOV GTPOUATOV Vo av&avovtal pe 1o Babog.

O apykdg TEPLOPIGUOGC OV E1GAYETOL EIVOL TO PETPO TNG OLAPOPEG HETAED TMV
TPOYUOTIKOV Kol OempnTikdv HETPNOE®Y Vo elvorl UIKPOTEPO OO TO EMIMESO TOV
BopvPov TV dedopévmv, OnAaon,

| f(m)-d|<e. (2.40)

To QAU TOV GLGTHKOTOG, 1| GLVAPTNOT dNANST TPOG EAUYICTOTOIN O, ElvaL

q=Wd —WAm)" (Wd —WAm) . (2.41)
Emumdéov, giodyeton oto ovotnua évag mivakag tpaydtntag R, o omoiog deiyvel

Tov TOmo NG e€opdivvong. O mivakag R umopel va ypogel pe n Lopoen

2

R =|calf’, (242)

Kol VTOINADVEL TNV €EAPTNON TOV TAPOUETP®V HETAED TOVG, dNAST TOV AVTICTACE®V
TOV GTPOUATOV YVOOTOL TTayovs. H i ypapun tov mivako divel mAnpoeopieg yio v i
TOPAUETPO-0VTIGTAGT TOV GUGTHUATOG, Kot TNV E0UAAVVOT TOV VPICTOTOL GE GYECT HE
TIG YETOVIKEG TOPAUETPOVS. AV TO TPAYUATIKO HOVTELO OTOTEAEITOL OO 71 CTPOUOTO, LE
naym (n-1), mpoonabovpe vo Ppovue Eva BempnTikd poviédo pe N otpodpota (66 Kot ot

petpnoelg), Kat o mivakag C sivar (NxN) té&emc, TG LOpeNg
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P h: 1 O

o h:

C=0 1 -1 . | as
ps h: ceee 1 '1

pn

MoaOnpatikd, to TpoPAnpa tifeton g NG €AaIGTOTOIMNGT TOLV COAALOTOC ¢
VO TN GLVVON KN N TpoVLTNTA R TOL HOVTEAOL Va Elval EAAYIOT.
Amo Vv eloyotomoinon pe  péBodo TV moAlamiacioctdv Lagrange

npokvmtel M e&icmon

(AW AW + AR)Ym = (WA) Wy . (2.43)
Enopévmg, n Abon Tov GLUGTIAIATOG Y10 TO 1N YPOLLKO TPOPANa etvat
dm, = ((AW) AW + 2,C"C)"'(WA) Wdy, , (2.44)
KOl TO VEO LOVTEAO
m,, =m, +dm, . (2.45)

Ooco Mo peydin etvar n Tiun 1oV A, 1060 To EOHOAVOUEVES givarl o1 ADGELS, Gpa

HKpod evpog S10pHdoemv. AvioTpoPa, UIKPN TN TOV A GUVERAYETOL HEYAAO €0POC
dopbdoemv.
H dwgpopd g e€lowong (2.43) and v pébodo elayiotmv teTpaydvev andcPeong
(€£.2.36), eivar n mpocOHnkn tov mivake R, mov divel 610 PoVTELD TNV EEOUOALGUEVN
HOPOT, EMITPENEL ONAAOT GTO HOVTEAO VO ATOKAIVEL amd TNV ATAOVGTEPT LOPPN TOGO,
060 xpelaleTol Yo vo TANGLAGOLV 01 BE@PNTIKEG LETPNOELS TIC TPOLYLLOTIKEG,

O Constable mpoteivel pio dadkacio kabopiopov g TIUNG Tov A pe puefddovg
BeAltiotomoinong. Apyiwkd opiletor éva mOAD peydAo didotnuo pEGO OTO  OTOio
avapévetal vo PBpioketor m Ty tov A (amd 107 €m¢ 10%. Epevvovtag oe 0Ao 10
dwotnua opileton éva pukpdtepo ddotnuo , péco oto omoio Ppioketor éva TOMKO
eAMBYLOTO. AV 1 TN TNG GLVAPTNONG ¢ Y0 AVTH TNV TN TOV A, gfvor pikpotepn and to

Kat®@A Bopvov ov £xet oprotel, TOTE 0 AAYOPOLOG avalnTd TV TN EKEIVN TOL
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A Yo TV omoia 1 TN TG cuVApTNoNG ¢ YiveTon iom pe To eninedo tov BopvPov. H tyun

ot ToL A Bempeiton TG eivor 1 BEATIOTN Y10 TI GUYKEKPLUEVT] ETOVAANYT).

2.8 XYMIIEPAXMATA

210 VIOKEPOAOO 0OVTO, TOPOVOIAleTaL ol CVYKPION HETOED TOV KLPLOTEP®V
peBdd®V avTIoTPOPNG o€ o d1doTacn Yo T HEB0So TNG NAEKTPIKNG TOUOYPAPING TOL
peketOnkay mopamdve, onAadn g Hebddov Tov glayiotomv TETpAYOVOV andsPeong,

g nebodov ¢ EEOUOAVGUEVIG AVTIGTPOPTG.

2.8.1 AXTAOEIA TOY XYXTHMATOZ-ITPOEAEYXH ITEPIOPIXMQN

21N né€Bodo TG €EOUOAVGUEVIC OVTIOTPOPNG, O TEPLOPIGUOC TIBETAL OO PLGIKNY
okomid. H otpoudtmon tov vaeddpovg 0ev avapévetal vo, £l amOTOUES LETAPOAEG OGO
aPOPd TIG AVTIGTAGELG, KOl £TGL TO TEMKO HOVTEAO GTOKAIVEL OTO TOV OLOYEVI MY DPO
1660, 060 OGTE 01 BEPNTIKEG LETPNOELS VO GUYKAIVOLV LE TOL TEWPOUATIKO SEGOUEVA.

O mepropiopdg mov tifetar oty VRPWIKY AVTIGTPOEN Vol SPOPETIKOS ATd TN
puébodo g eCoporvopuévng avtiotpoens. Ileplopiletar 10 €dpog S1OpBwong tov
HOVTEAOL OGO aPOPA TIG GVTIICTACELS TOV GTPOUATOV, OUMG TO TAYN CENVOVIOL VO
petafarrovior  aveEédeykta. O mEPOPIOUOG aVTOC £xEL QLOIKN  €vvoln, KOOMG
EMOIOKOVUE VO TTAPOVUE £€VO, TEMKO HOVTEAO LE OLOKPITO CTPOUOTE, OUMG LIAPYEL
e€dpmmon petald tov avtiotdoemy, VIO TV EVvoll TG OEV OVOUEVOVTOL TPOUEPA

OTOTOUEG OAAAYEG TV OVTIGTACE®MVY HETAED SLOOOYIKOV CTPOUATOV.

2.8.2 ANTIMETQIIIXH TOY OOPYBOY-Z®PAAMATA AEAOMENQN

H dmopén cporpdtov ota dedopéva Bo mpénet va Bewpeitan €K TOV TPOTEP®V
dedopévn. TV TEPIMTOGT] TOV TO GOAALOTA EIVOL TVYOLN KO £XOVV KAVOVIKT KOTOVOUY|,
OTTOOELYTNKE TEPOUATIKA TWS OAEG 01 HEBOSOL amoKpivovTal tkavomomTikd. Me ) ypnon
TOV TVOKOV GTATICTIKOV PBapdv, ot HéBodol amopovavouy Tic HETPNOELS EKEIVEG TOV
£YOLV TOAD pPEYAAQ GOAALOTO, OTVOVTOG TOVG TTOAD WKPO PApog Katd TN Stodikacio TG

OVTIOTPOPNG.
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2.8.3 EIIIAOTI'H APXIKOY MONTEAOY

Ymv mepintoon g Hefdoov TV EAUYIOTOV TETPAYOVOV OTOGPECNC Kol NG
VPPOIKNG OVTIOTPOPNG, 1 ETAOYN TOV OPYIKOV HOVTEAOL &ivar onuovtikny. O ypnog
amouteitor vo glodyst oyl uovo 10 6mwotd apliud oTpUATOV, 0AAG Kol Vo ETAEEEL TIG
TIWEG TOV TOPAUETP®V TOV OPYIKOD HOVTEAOL £TGL OCTE Vo €lval ApPKETA KOVTO OTIC
TPOYUOTIKES. LTV TEPITTOOT OV LRAPYEL TPOTEPN YVAOOT TNG SOUNG TOV VIESAPOLS
avTo gival oYeTIKd €0KOAO, OAAA TOAAEC QOPEG O YPNOTNG TPEMEL VO SOKIUALEL TOAAG
HOVTELQL e O1OPOPETIKO aplOUd OTPOUATOV £mG OTOV VO KOTOANEEL GE QVTO TOL £YEL TN
HEYAAVTEPT) COYKALOT LE TIC TEPOUOTIKEG LETPNOELS.

Av dev vIapyel Kapio TANPOPOpia Yol TO LOVTEAO TOL VIESAPOVGS, TOTE 1 LEB0SO0G
™G €EOUAAVGUEVIG AVTIGTPOPNG EIVOL QTN TOL UTOPEL VO TOPEYEL T O OEOTIOTO
amoteléopata, kabdg dev amarteital TPOGIOPIGHOG ToL aplfuoy TV otpopdtov. O
XPNOTNG E1GAYEL HOVO TN HECT OVTIOTOCT TOL VIEGAPOLS KOl TO oTOOEPO TAYOG TMV
OTPOUATOV, KOl 0 0lyop1Ouog Tpoomabel vo LETABAAAEL TIG AVTIGTACELS TV CTPOUATOV

®oTe va VTapEel GUYKAON HETAED TOV BEMPNTIKOV Kol TEWPAUATIKMOV HETPTCEDV.

2.84 XAPHNEIA XTON IPOXAIOPIEMO TQN XTPQMATQN

Eibwotar ot Tleweuokr] va avomoplotodpe To HOVTEAD TOL LTESAPOLS
YPNOLUOTOLDOVTOG OLOKPLTES ACVLVEXELEG LETAED TV GTPOUATOV, 1010{TEPA OGO APOPA TIC
avtiotdoelg tovg. Ly, povtédo dV0 GTPOUATOV e avOTEPO oTpdpa Thyovs 100 uétpov
kot avtiotaon 10 Ohm-m, vrepkeipevo nuiydpov 100 Ohm-m.

H pébodoc g e€opoivopuévng avtiotpopng, e&attiag akpimg Tov TEPLOPIGHOV
OV €loAyeTl HEC® TOL TivaKa TpoyvTNTag R, emtpénel ot avtiotdoelg petald
b0 KOV oTpopdTeOV vo uetaBdiilovior Babuiaio petald tove. EmmAéov, o apOuodg
TOV oTpopdtov opiletol icog pe tov oplBpd tov petpnoemv. To teMkd poviého
OmOTEAEITOL £TOL OO TOAAA MIKPA oTpOpat, kKot ogv opilovror cagn moyn Hetald
OTPOUATOV UE amOTOUES HETAPOAEG OTNV AVTIOTOGT), OAAG LITAPYEL Lo OO HETOPOAN

HeTa&D aKpOimV TILMV.
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H pébodog tov glayiotov teTpaydvev amdcPeong 0ev €16AYEL KAVEVOS €100VG
TEPLOPIGUO, KOl TO TAYN TOV OTPOUATOV opilovtal cop®g, Kabmg aenvoviol vo
KIvoOvToL aveEEAEYKTO LETOED TOVC.

21V vPPISIKY AVTIGTPOPT, O TEPLOPIGUOS TOV TIBETOL EvaL O1 AVTIGTACELS HETAED
SLS0YIKAOV CTPOUAT®V VO NV KIVOUVTOL OVEEEAEYKTA LETAED TOVS. AEV VTTAPYEL KAVEVOG
TEPLOPIGUOC OGO APOPE TO TAYN TOV CTPOUAT®V, TO OTOio. UTopovV vo peTafdAlovtol
erevbepa. 'Etotl ko oe avt ) pnébodo ta whym opiloviot Gapoc.

SOUTEPOUGUOTIKA, OO TNV OVOALGT TOL £YIVE TTAPOUTAV®, OAAL KUPIOS omd TIg
SOKIUEG TTOL Eytvay pE dtapopa Be@pNTIKE LOVTELD KATOANYOVLE GTO GUUTEPAUCLO TS M
VPPN péBodOg avtioTPOENG Elvar  ovTH MOV  TOPOVOIALEL TA  TEPLGGOTEPQ
mAeovekTiHata amd OAEg T pebddovg mov e€etdotnkay. Eivar otabepn, Aappaverl vmoyn
™G To UEYEDN TOV CEOAUATOV TOV HETPNCE®V, OIVEL UE GOENVEWL TO TAYOG TMV
OTPOUATOV TOV HOVTELOV, KOl TO TEAMKO HOVTEAO TTPOKVTTEL OC OTTOTEAEGILOL PLGIKMOV KO
Oyt avbaipetov pobnpoatikov  mepopiopdyv. Emiong epgavifer ta  mepiocdtepa
TAeovVEKTHHOTA HETOED TV HEBOd®V Tov eEetdotnkay. Tn pébodo avtn emAélape yu
TNV EPAPUOYN TOV aAYOPiOLOV 6TaBEPNS OVTIOTPOPNS TTOL Ba TOPOVGLUGTEL GTO ETOUEVO
kepdAowo. OAla 1o mopamdve, ovvoyilovtar otov wivaka (T13.1), 6mov pe ()
cvpporilovtal To TAEOVEKTILOTO 1) Ol OTOUTHGELS Kot UE (=) TO LELOVEKTAHOTA TNG KAOE
uebdodov.

Xopmepriop-
Mpoéievon Apyko Awxprtd
M 4 6 8 Eivanr Zta0epn Bavetan
8 O Og Mepropropdv | Movtéro | Ztpdpoto
1N AvTioTpoon ; ) ) ) Tuyoeiog
’ ’ ’ BépvuPog ;
Elaypota [ [ [
Tetpayova
EAL. Tetpéyove [ MaOnpotikd [ [ [
AmooPeong Movrtéro
E&opaivopévn [ Duokd [
avTIoTPOOY Movtéro

IHivarog I13.1 20ykevipwTikd T0. COUTEPAGUATO YL TIS UEHOOOVS AVTITTPOPHS TOV

HOVOOLBOTATOD TPOLANUATOS THS NAEKTPIKNG TOUOYPOPIOS
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29 EZEOINAIXMOX

Mo v ektéheon TOV YEOQLGIKOV HETPNGE®V LITOIOPOL YPNCIUOTOONKAY To KATWOL

EMGTNHOVIKA OpyavaL:

e SYSCAL Jr. Switch 48 (v. 11.4++) (oyua 2.5). 'Eva ovTtOHOTO TOAVKOVOALKO
ocvotnua (48 KavaAldV) UETPNONG OVTIGTACEMY LE ECMTEPIKO EMAOYEN KOVOADV
(molvmAéxtng 48 Bécewv) g etarpeiog IRIS INSTRUMENTS

e 2 moMKAOVO KOA®MOW (26 KAOV®OV) HETOPOPAS TOv onuatog pe 24 €£600vg To
KaBéva ava 5 pétpa.

e 48 mhocolor Ko 48 KOADOW CLVOECNG OVTMOV HE TO KOADOW HETOPOPAES TOL
ONUOTOC.

e | pmotopio 12V kot 143 Ah yuo peydin avtovopio 6to Hroubpo.

e Koal®dlo RS232 yio petapopd tov dedopévev amd To GVOTNUO KOTAYPOPNG CTOV
VIOAOYLOTY] Y10 TEPUTEP® EMEEEPYATIAL.

To 6pyavo pétpnong ypnowonolel 1060 eomtepikés (12Volt) 6co ko eEmtepucéc

pratapiec kol mopovsialetror oto oynua (2.5.).H pratapio wov ypnoipomocope epeig

oov eEMTEPIKT NTAV pmatapio avtokiviTov téong 12 Volt.

Yymua 2.5.: Opyavo Myng niektpikov petpnoewv SYSCAL Jr. Switch 48 (v. 11.4++).
¢ etoupeiog IRIS INSTRUMENTS
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KE®PAAAIO 3:MEQOAOX XEIXMIKHX
ATAOAAXHX

Y10 mopOV KePAAao mapovctdletar N pEBodog g ook ddbiaong , ot
EPAPLOYES TNG KaBDS Kot Pacikég BewpnTiKéc oYECELC..

Ivetor meptypap| o€ MEPMTMOGES TOL £Yovpe dopn 00O 1 TEPLEGOTEP®OV
oplLOVII®V GTPOUATOV , CTPOUOTO LE KEKAUEVT 1] U1 TNV KATO ETPAVELD TOVG

Avagépetor emiong ot TpOTOL NATAENG TOV YEOPOV®V, Ol TPOTOL VITOAOYIGLOV
TOV TOPAUETP®V , Ol TEPLOPICUOL TOV VIAPYOLV GTI GLYKEKPEVT HEB0do Kabmg ot
petafoAég Tng ToyvTNTOG AvaAoYo pE To Paboc.

Téhog mapovoidletor 1 610pHwon TV TapapETp®V S1EOANCNG KoL V GLGYETION
TOV VoY poPedV S1dOAlaoNG.
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3.1 EIZAT'QI'H

Tn Bewpio g pebd30L VTG avéETTLENY KOl EQAPHOGAYV Ol GEIGUOAOYOL YOl TN
HEAETN NG OOUNG TOV €0MTEPIKOL NG IMg mOAD @pvy amd v €opuUoyn TG o1
leopvowkn Alackonnon.

Mo mv epappoyn g pneboddov avtng, omatteitor n PETPNON TOV YPOVOV
OLOOPOUNG TOV GEICUIKAOV KVUATOV TOV TApAyovTal TEXVNTO GE OPIOUEVO ONUELD TNG
emedavelog ¢ I'mg Ko kotaypdovior amd T GEIGUOUETPA, To omoia Ppickovial o
d1APopES AMOGTAGELG OO TNV €oTiot T®V Kupdtov. Ta kdpato avtd veicTovtol Kotd
TN ddpopn Tovg dtapopeg dabAAcELS Kot Y1' avTd Ol TPOYLEG TOVG eV givan Yevikd,
evbeiec ypoupés. Xe oplopéveg amiég SOUEG, Ol GEICUIKEG OKTiveS Bewpovvtal Kotd
Tuqpoto gvubeieg ypappéc. H popen tov celopikdv aktiveov eEaptdtot ard tn doun tov
HEGOV J1AO00NC.

H apyq g nebdéov avthig Paciletor 6TovV TEPAUATIKO TPOGIOPIOUO TOV
YPOVOV S0dPOUNG TOV OmeLOElRG EMUNKOV KUUATOV KOl TOV ETUNKOV KOUATOV
d1afAaomnG Kol 6T YPNOLUOTOINGT|, KATOTLY, TOV KAUTVA®Y TV YPOVOV S10OPOUNG TWV
KOUUATOV o0TdV, Yo ToV KOBOPIGHO TOV TOYVTATOV TOV ETUNKOV KUUATOV GTO TAVE®
HEPOG TOV PAOLOV pE BE@PNTIKEG OYECELC.

H pébodoc tng d1dbAaong dev eivar toco axkpiprig 6co n péBodog tng
avakiaonc. Eivai, Opmg, moAv ypnowun ywoti, o€ TEPLOYEC  UOPPOAOYIKMV
avOUoA®V, 6Tov dAleg péEBOSOL O PUTOPOVV VO EPAPUOGTOVV EVKOAN, QVTNH Oivel
woavomomtikd amotedéopata. H pébodog tng oidbiaong mapovcidlel, oe oyéon Ue
™ né€B0d0 NG avakilaong HEYAADTEPEG SOVOKOAIEG KATA TN ANYN TOV HETPNCE®V, YloTi
TO, YEOP®VO KATAVELOVTAL GE PEYAAES OYETIKA amootacelc. H andotaon peta&d tov
onueiov g €kpnéng Kol TOL MO ATOUAKPVOUEVOD YEMPMOVOL VOl TOAAES POPES

peyaAvtepn tov Pdovg g acvuvéyelag v cuvnBwe petadd 6 kot 20 Km.
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3.2 EIAH EAAXTIKQN KYMATQN

Ortav tdomn (stress) epoapuootel omdtopne oe onueio AaoTIKOV pécov (T.y. ME
YTOTN O, TOV £3APOVG LE Eva, oQUPT, LE TNV TTTOOT PAPOVG, AOY® TEXVNTAG £KPNENG, KAT)
N 0tav oto onueio avtd amelevbepwhel amdTopa evépyela (.. Aoy ddppnéng Tov
TETPOUATOV OTNV €0TI0L GEWGUOV) TpoKoAeitan mopapopemon (deformation) m omoia
O10010eTal 6TO EANOTIKO HEGO VIO HOPPT) EAACTIKOV KULATOV.

Ye éva EAooTIKO Kol 1I60TPOTTO PEGO ATELP®V O0GTAGEWV avamTOccoovTal 600 £idn
EMOCTIKOV KULATAOV TO ETUNKN KOUATO KOl TO £YKAPGLH KOUOTA, To 0Toio ovopdalovtot
KopoTa xdpov. Otav, OPMS, TO EAACTIKO HEGO OEV EMEKTEIVETAL GTO AMELPO TPOG OAES
Tig d1evhuvoels oAl meplopiletal and oplopévn emedveln (T, TNV EMPAVELL TNG
I'mg) avortvcoetal kot Eva GALO €100G EAACTIKMY KUUATOV, TO EMPAVEIONKE KOUOTO, TO
omnoia dakpivovtar og kopata Rayleigh kot og kopato Love.

3.2.1 KYMATA XQPOY

H xopatikn kivnon avartocceton e€ontiog pag otatapoyns HEsa oty LAY
KOl TEPLYPAPETAL ad dvO €10N KLpdTOV Y®dpov. Tn plo Katnyopio amoteAoHv
To SN kn N empnkn kopata. Tnv devtepn Katnyopio anoterodv, To EYKAPGLOL
N datunTikd kopato. To Kdpata avtd coupforilovtor pe To ayyMKE ypappoto,
P kot S, avtictoyya.

o) Empnxkn xoporte. Katd t 61ddoon t@V KOHATOV 0VTOV, TO VAIKE
onueia Tov HEGOL 014.006MG TOANVIOVOVTOL KATA O1E00VVeT TapAAANAN TPOG ™
d1evBvvon d1ddoong ToLv KOUATOG, ONAAOT TPOg TN SeVBLVGT TNG GEICUIKNG
OKTIVOG Kot HOAMOTO KATA TETO0 TPOMO (MOTE Vo ONUOVPYOLVTOL O10LO0YIKA
TUKVOUOTO KOl OPOLOUOTO, LE GUVETELDL TNV TOPOOIKN O1doykn avénon kot
EAATTOON TNG TLKVOTNTOG HEGOL (Gyua 9).

E%a = b r = mmtsd bk + = = B hdadEF D OF "o ommw
dbn oa m " = pagsnm F g g mogypsnm 4 2 0 momaAm
T N LEIE N B | = s mrsEpy o ¢ A W waAm

[ I I B RN L I e A

—— e e e A—  —

e BnzBUvOn BIGBDONG ——
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Xyfqpoe 9. Kivnoeig tov vAikov onpeiov katd t 01ddoon EMUNKOVS KOHOTOG.

H toldvioon tov vAk®v onueiov katd t O1ddoon TV EMUNKOV
EMIOTIKOV KUUATOV AEYETOL GLUMTIESN OTAV 1 POPA TNG GLUTINTEL UE TN POPA
(kotevBovvon) d1ddoonE TOV KOUATOC, EVED 1) TOAGVT®MOT oVt AEYETol apaimon
otav etvar avtiBetn ™ eopdc 616.000mMG TOV KOUATOG.
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Yympoa 10. Avorapdotacn g Kivnong evog EAacTIKOD HEGOL, Kot TV 014000
elaoTik®V Kopdtov. (o) Empnikn kdpata, (b) Eyképoia kopata.

Ta emunkn xopoto Oadidoviar ypnyopotepa. UEGOH GTO YDOPO, KOTA TNV
dtevbuvon d1adooNg Tov KOUOTOG. X EAACTIKO KOl 1GOTPOTO HECO TO EMLUNKN
Kopoto dadidovron pe TayvTnta, o, 1 oroio divetal and ™ oyéon (1)

Vo= A+2u
\ »

-43 -



M (D)
o= A+2u
\ p

OmoLv A Kol 1 glval TOPAUETPOL YVOOTEG OC EAMAOTIKEG 6Ta0EPEG ToL Lame ko p
glval 1 TUKVOTNTA TOL HEGOV SLAOOGTG TOV KOUATOC.

To emunkn xopoto moplotdvovionl otn Xewcpoioyio pe 10 cvpPforo P
(Primus), egmedn to emunKn KOUOTO TOL TOPAYOVTAL GTNV €0TIOL LG dOVNONG
@Bavovv cg 0plopévo oTabUd Kot avaypa@ovTol TPAOTA AVTE And To GEIGUOUETPE
TOV KOl KOTOTY @OAVOLV KOl ovoypa@OvVTOl TO. EYKAPOLO. KO TO ETUPAVELOKE
KOUOTO, TO OOl TAPEyovTol GUYYXPOVAOS LLE TOL EMUNKT KOUOTA, GTNV €6TIO TNG
dovnonc. Avtd opeiletar 6To YEYOVOS OTL M TOXLTNTO O1AO00NG TOV EMUNKDV
KOUATOV €lval HeyaAdtepn amd v Toy0TNTe S1A0001 TMV EYKAPGI®mV Kol TV
EMPAVEIONKADV KUUATOV G' OpIoUEVO LHEGO.

2V teAevTOin OVTH W0TNTA TOV ETUNKAOV KUUATOV, GTO YEYOVOS ONAdN|
OTL AVTA PTAVOLV KOl AVALYPAPOVTOL TTPMTO Kol KOTOTLY GOAVOLY Kol avarypipovTot
o GAA0L €101 KLUATOV, OPEIAETOL 1 OATOKAEISTIKY GYe0OV aflomoinon Twv
avVOyPaQOV TOV KUUAT®V QVT®V 6T CEWOUIKN dtaokonnor. 'Etot, o ypdvog g
apyNs ™G avaypaensg g o0vnomng, n omoio, OTMG OVAPEPOLE, OPEIAETOL OTA
EMUNKN KOpOTa, pumopei vo petpn el pe axpifeta, evd ol eMOUEVEG PACELS TNG OLVOL-
YPOPNG OV HUopovV vor d1okptBovv e0KoOA amd AALEG PAGEIS TTOL TPOTNYOLVTAL KO
N axping pétpnon tov xpoévov AeiEng tovg ot Béomn evdg celopopéTpov givor
TPOPANUATIKN

B) Eykapown xopota. Katd ) diadoon tov eykopoiov KUATOV To DAKE
onueia Tov pé€cov d1ddoon g Taravtavovtal kabeta tpog ) devBuvvon drddoong Tov
KOMOTOC Kol Kotd TETO0 TPOMO OTE TO HECO Vo mobaivel  SaTUnTIKn
TOPOUOPP®MST. AnAadn 1 0140001 ™G STUNTIKNG TOPAUOPPMOONG OTOTEAEL TaL
£YKOPC0L KOULATO.

Bizobovon Sdboong

Yypa 11 Kwvhoeig tov vAKoOv onueiov katd ) 6160001 £YKAPG10V KOUOTOG,

H tayvmra d1ddoong tov eykapcimv ELAGTIKGOV KOUATOV HEGH GE EAACTIKO
Kol 100Tpomo HEco diveton amod ™ oxéon (2)
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B=

ISHIRS

1 (2)

omov p eivar n ghaotikn otabepd tov Lame ko p n mukvotTnTo TOL HEGOL
100N G TOV KUUATWV.

H otafepd 1 amotedel HETPO TG STUNTIKNG TOPALOPPOCTG TOV HEGOL KT
™ 0140001 TOV KUUATOV Kot £XEL TOGO UEYOAVTEPT TN OGO HEYOADTEPN €lvar 1
avtidpaon Tov HEGOL OTN OTUNTIKN Tapapopemon tov. Etol, v to pevotd
etvar p = 0. T'ie T0 Adyo w10, 1 TOEOTNTA SLAOOCNG TOV EYKAPGIOV KUUATOV HLEGA
ot pevotd (Vypd, agpla) givar ion pe unodév, couewva pe t oxéon (2), omiodn
dev dladidovTal eykapoto KOHOTA LEGH GTO PEVOTAL.

Amo ™ ovykplom tev oxécewv (1), (2) mpokvmrtel 6t N TOOTNTO d1EO0CNG
TOV €YKOPCIOV KLUATOV G £vo HEGO glvonl pIKPOTEPT amd TNV aviictouyn
TAYVTNTA SLAO00TNG TOV EMUNKOV KUpdTov. [t avtd, Ta eykdpoio KOUATO TOV
YEVVIOOVTOL GTNV €0Ti0 (oG 06vnong eOAavovy Katl ypaeovtal ¢' 0piopévo oTaduo
HETA TO. EMUNKN KOt TG 06vnone. ['a 1o Adyo avtd, ta €YKAPCL0 GEIGUIKA
Kopota svpforilovrar pe to S (Secondus).
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Xympao 12. Xovoyn tov eMOPACEDV TOV SPOPETIKOV WOI0TNTAOV TOV TETPOUATOV,
OTIS TOYVTNTEG KOl OTOLG AOYOVG TV TAXLTHTAOV, TOV EMUNKOV Kol EYKAPCUOV
kopdtov (Tatham ko McCormack, 1991).

3.3 TPOIIOI ATATAZHX TEQOQNON XE EPTAXIEEX ATAGAAXHX

Ymv otopia ™G pHeBOSOL 1TNg oeWoUIKNG  StabAaong
EQOPLOCTNKAY OAPOPES STAEELS YEMPDOVMV Ol TEPIGGOTEPES AT
Tig omoieg dev XPNOLHOTOL0HVTOL L.
ZAuEpO YPMOLOTOLEITOL ATOKAEIGTIKA GYedOV 1 «dtdtaln Topnc»
ta Tpla KOpia €idn g onolag Ba meprypdyovpe. Oa Teptypdyouye,
emiong, kot tn «dataln Pevidilocy enedn EmaEe oNUAVTIKO POAO
otV 1otopic. TG GEWOUIKNG StdbAaong metperaiov (EVIOMIGHOG
aAoToOy®V OOUMV, KAT) KOl E€MELDN YPNOLLOTOlEITOL OKOUN Kot

ONUEPX GE OPIGUEVES TEPITTMOCELC.
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2ynua 3.1. Moralers touns oty ociopixny oiebloon, a) Aviotperty diaraln, b) oimhy i dryaouevn
owaraln, c) awhiy ovoveyng oaroln (Kearey and Books 1984).

o) Avdraln toprc. X ddtaln auT TO YEDP®OVA, KOl Ol TNYEC. TOV EANCTIKOV KUUATMV
(expnéelg, KAT) tomoBetovvtarl otnv idta opilovtio ypapun (tour). Avty sivon M Sidtaén mov
Kupilog ypnoonoleitor oripepa Kot ovtdg givar o AGYog yio Tov omtoiov 6An 1 Bewpia g
oEIoKNG OO aong €xst  avamtuybel pe v vmdbeon OTL o1 peTpioel;  StabAaong
TPOAYLOTOTOOVVTOL ' (LT TN O1dTalN YEOPOVOV Kot TNy®mv. Yapyovv ditdpopa €101 dtdtaéng
TOUNG aALG Tpia etvon Ta €101 TV datdEemy ToLv YPMNGIHLOTOLOVVTAL TEPIGGATEPO (oymua 37).

H nmpotm eivonr n avrtiotpenty owdroln (oynua 3.1a) mov Paociletor otn yéveon
ELOOTIKOV KUUAT®V OTO AKPOL TNG KOl KATOYPOPT Ao YEOP®VA Tov Bpickovtal LETaED TV dV0
YOV ehaoTiKdV kopdtov. ( o v zmpoaypotomoinon tov peTpnocwv emAéEaue TNV
OLYKEKPUEVT O1dTaln).

H 6evtepn S1dtaén toung n omoio ovopdletor durdn dwdratn 1 oygaopévn owatadn
(oynua 3.1b) amoteleiton amd 600 CEPEG YEOPDOV®VY KOl TNy oL PPiokeTon 6T0 HECO METAED
QVTOV.

H tpit eivar n antd) ovvemg dwdtaén (oxnua 3.1c). ' avt mpoaylaTomoleitol Gelpd
dwdoykdv ekpiéewv (1 mopdyoviol KOHOTO HE GAAO TPOMO) T®V OmMOi®V TO onueio
LETAKLVOUVTOAL OL0d0YIKE TPOG OPISHEVT] KOTEVBUVOT Kol TO YEDPWOVE OV KOTAYPAPOLV TIG
expnéelg tomobetovvTal otV 18100 YpOUU Kol TPOg TNV KATeBOVVON UETAKIVIIONG TOV TNYdV.

Kotaokevaletat €161 6E1pa amd KAUTVAES XPOVOV SLOOPOUNG KAl YIVETOL GUVEYNG XOPTOYPAPN O
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™m¢g empdvelng duwbhaong. Me 1 dwtoén ovty pmopei vo koboprotel 1 Sopn KOl OTIG
TEPITTAOCELS TOV VILAPYOVV CTPOUATA IE KEKAMUEVES ETLPAVELES.

B) Awatoén Pevraitog. Avty ypnolpomombnke, Kupiowe, KAtd To TPATO XPOVIO TNG

oeloukng dwookomnong (1926-1930) yi Tov KOTG TPOCEYYIOT EVIOMIGUO  EMLPAVELNKDV
alatovywv dopwv oto TéEag kat Tig aktég Tng Aovilidvoc.
Ot d6pot avtol amotelobvTol and GAATL HEGO GTO OOI0 M TOUXVTNTO TV CECUIKOV KLUATOV
glvat oNUOVTIKG PeyaAdTEPT] 0O TNV TOYLTNTA HECA oTa WAHOTA, TTOL TEPPAALOVY TOVG SOHOVC.
YVVETMS, 01 YPOVOL SLAGPOUNG TOV KUHAT®V TTOL TEPVAV amd €va 60po Ba ivar pikpdtepot amod
TOVG XPOVOLS SLOOPOUNG TOV KVUATOV TOL deV TEPVAV OO TO SO0 KOL OVTIGTOLOVV oTnV 1010
amdotoon EKPNENG-YEDPDOVOU.

IMa to Ad0yo avtd, TapaTnPodvVIoL TPOOPIEES TOV KUUATOV TOV TEPVAV” amd 10 dOUO.
Ot Tpoai&elg avTéc PmopovV v TPOGAOPLGTOVV HE YAPTOYPAPNON TOV YPOVOV dLOdPOUNS TOV
KOULATOV, GE GUVAPTNOT UE TIG OMOGTACELS, TAV® GTO 1010 6Y£S10 6TO 0moio €xEl yopToypopn el
1N KOVOVIKI] KOPTOAN ¥pOvav Stadpopng, OnAadn, 1 KAUTOAT TOL KOTOAOKELAGTNKE e Bdom Tig
LETPNOEIC TOL £YIVOV OE YEITOVIKN TEPLOYN, OOV OV LIAPYOLV aAaTovyol dopol. H kavovikn

OVTH KOUTOAN AéyeTon Kot Kapmoin Padpoioyiog.

LY WOWLHI] MOLLATOUATY

b ————

2uoe 3.2, Aigraln Pfeviaiiog

Kotd v epappoyn g puebddov avtig, yiveton pio ékpnén oe opiopévo omnueio A
(oynua 3.2 Tévw), n omoia avaypaeetal amd yedewva, Tov Ppickoviol otic Béoeig Aj,A,,..., Kot
améyovv omd 10 A TNV 1010 amdoTacn mepimov. Me olyKplon TV (pOvVEOV SladPOUNS, TOL

OVTIOTOLOVV OTLG 0amootdoel; AA|, AA,,..., TPOS TOLVG OVTIGTOL(OVG KOVOVIKOUG YPOVOLG
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dtadpoung, mov PBpiokovrotl and v kapmvAn fabporoyiag (oynpa 3.2 kdtw), Tpocdiopifovral ot
wpoa@ielc. Avtéc maplotdvoviol pe suBoypaple TUHOTO TOL EYOLV UMK GVAAOYO TPOG TIC
wpoaitelc kal avtiotoryeg devbovoelg AA |, AA,,..., apyn O Ta ONUEIN TVYOVCUG TEPLPEPELOG
Kévipov A.

Kotémy, yiveton devtepn ékpnén oe dAlo onueio B, n omoia ypdopeton and yeovpwva B,,
B,,..., mov Bpickovtar og tét01Eg BECELG, hote o1 gvubeieg BB, BB,,..., va givar mepinmov kabeteg
Pog TIC avriotoryeg evbeieg AA|, AA,,..., xou koBopilovtol, kol oty TEPITTOOT OLTYH, OL
Tpoapitelc. AVTEG TaPIoTAVOVTOL PE EVBVYPOLLLO TUNHATE OTTOC GTNY TPAOTN TepinTmon. H toun
Tov evbeldv, AA; kot BBgmov avtiotoyobv otig péyloteg Tég TV mpoapiemy, opilel to
onueio g emeavelag g I'mg mov Ppioketon move amd 10 KEVIPO TOL OOV, EVM Ol SIOCTAGELG

TOL OOV KOTd, TG d1eVBVVEELS TV dAL®V gubeldv opilovtar amd Tig avTioTOLEG TPOAUPIEELG.

3.4 AOMH AYO OPIZONTIQN XTPQMATQN

Ag vmoBécovpe 6tL 1 doun| amoteleiton omd Eva opllOvVIIO GTPMUO HECH GTO OTOi0 M
TaYOTNTO TOV EMUNKOV KOPATOV ivol otabepn vy, 0Tl KAT® 00 TO GTPOUO aVTO LVITAPYEL OALO
OTPMLLO LECO GTO OTOI0 1) TayVTNTA ival vy Kot OTL V1>V, KaBopiopodg tng dopng oty mepintwmon
QLT OTNUOIVEL TPOGIIOPIGHO TMV TOYLTITOV Vy KoL V, KOl TOV TEYOVG Z, TOV TOV® GTPOUOTOG.

IMa tov xaBopiopd g dopng pe ™ péEbodo g d1abAaong, Tpayuatortotovue kpnén oe
opwopévo onueio, A, g emedvelag g I'ng kot tomobetodpe Ta yedewva o€ ddpopa onueia, O,
TOouNG, N omoia Ppiokeral otV emeaveld ¢ I'me Ko mepvael amd to onpeio g Exkpnéng (oynua
26).Ta yeoewva avtd, To onoio tomobetovvton PEYpl amdoTaoT TOAD peyaAvtepn and o Babog, z,
YPAPOLV TOL TPAOTA KOHATO TTOV AVOYOPOLY OO TV £0TIOL KOL A TIG avoypopés anTmdv Ppickovtal
o1 xpovol AeiEng tov Kupdtov. Me apaipeor amd TOvG ¥pOVOLG CLTOVS TOV YPOVOL YEVESTG TMV
KOUATOV, dNAady, Tov ¥pOVoL TTpayHoToToinong g £kpnéng, Ppiokovtal ot ypovol Sadpopng
Tov koudtov. EEdAlov, mpaypotomoleitonl PETPNOT TOV OTOCTACEMY TOV YEOPOV®V OO TO
onueio mg ékpnénc. Katd tov tpomo avtd, npocsdiopiletor melpapotikd 1 oxéon HEToEd xpovmv
SO POUNG KOl ITOCTAGE®DY KOl KOTOOKELALOVTOL Ol KAUTOAES YPOVOV SLAOPOUNG.

Ao v eotion A, avayopodv KopoTo Tpog ddpopeg devbuvoelg, AT avtd, EKEVO TOL
eBavovy TpadTa OTIC BEoEl TV YeWEOV®V gival Ta amevbeiog Ko To PETOTIKA KOpoto. Ta
amevbeiog kopata eOavovy o€ optouévo otabpd D, apov dwurpééovv v amdctacn AD, pe ota-
Oepn TayvTNTO, VY ONAAOY], Ol GEICUIKEG OKTIVEG TOV KUUAT®V avtdv givon gvubeiec ypoupéc. Ta
HETOTIKE KOUOTO, TOV YPAPOVTAL GTOV 1010 GTOOO, TPOCSTITTOVY GTY| OLOYMPICTIKN EMPAEVELD TOV

00 GTPOUATOV VO TV OPIKN YOVia i Kot dlatpéyovv v amdotacn AB e toydtnta vg. Metd
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dwdidovion Katd pnKog g Toung B, g SoympioTikng EmMOAVEINS Kol TOV KOTAKOPUPOL
eminedov, e ToyvTNTa L, Kot PBGvoLY 6T0 GTOBUO Ao TO cvppeTPKd dpopo I'D, tov onoio dia-
TPEYOLV LE TOOTNTA Vy.

Ta amevBeiog kdpata EOAVOLY Kt YPAPOVTAL TPOTO GTOVG GTAOOVG, TOL PpicKovtal LEYPL

oplopévn amdotaon A, omd To onpeio g Ekpnéng. Avt AEyeTon 0PIk 0TOGTAGN.

T 5

b

—

AR
[
7
o
r v

Zyipa 3.3, 2eiopirés aktiveg TV amevbelag Kol TV UETWTIKOV KOUATOV (KOTW) KOl 01 KOUTOAES

XPOVWV SL0OPOUNS (TOV®) TV KDUATWV GDTOV.

Av A givar | amdoToon KAmoov yemeovov D, and to onueio, A, g Ekpnéng, o xpovog S1adpPOUNG

, , , 4D
Ty T0v ancvbeiog kopdtov 0o sivar 7' =—— 1

I,=— (1)

[Mopatmpovpe O0tTL 0 YpOVOG SdPOUNG TV omevBeing KUUATOV €ival YPOLLLUKD
OULVAPTNON TNG OTOCTOCNG. LUVETMG 1) KAUTOAT YpOvev dlodpoung Tov omevbeiog Kopdtov eivat

evBeia ypoppn. Avt mapiotdveral pe v OC 610 v PEPOS Tov oyuatog 3.3.
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Amd ™ oxéon 1 mpoKHTTEL OTL TO AVTIYPAPO TNG KAIONG TNG KOUTOANG ¥POVAOV S1AdPONG
Tov onevbeiog Kopudtov gival ico pe TV TaxdTNTO Uy UEGO OTO OTPMOUO. LUVETMG YO, TOV
KaBopIGHO NG TAXVTNTOS S1AS00MG TOV KUHAT®V HECH GTO oTPpML YapdleTol 1 vbeia, pe faon

TIG TOPATNPNOELS, KOl VITOAOYILETAL TO AVTIGTPOPO TNG KAIONG QTG

O xpbvog dLadPOUNG TOV PHETOTIKOV KOUAT®V Ba eivar :

_AB+ID BI

Uy U,

T

1

AMG AB=ID = kou BI'=A—2ztan ¢i,

COSi,

2UVENAC:

A 1 1sini,
T, =—+2z —— <
u, U,COSi, U, COSi,

Uy
sini,

Ao tov vopo tov Snell £xovpe 6TL U, =

Enopévag:

Asini 1 Isin®i
T, = £ +2z —— <
u, U,COSI, U, COSI,

AmO TN oYECN VT TPOKVTTEL

Asini,  2zcosi,
1= + (2)

Uy Uy

T
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T, =—+T, 4)

omov Ti; elvar o ypévog cuvavInong g KOUTOANG XpOVOV SAdPOUNG TOV UETOTIKOV
KOUATOV OMAdN, 1 TOUN TNG KOUTOANG YPOV@V SLodpOUNG HE TOV AEoVa TV YPOVOV TOL

dtvetar amd T oyéon

T o= 2z4Ju’, —u’, )
i1

Uuy-u,

Amo v (4) mpoxvmtel 6TL N oxéon peta&y T ko A etvon gubeio ypopun tng omoiag m
KAion eivon To avtioTpoPo TG ToXVTNTOG TOV KOUOTOG GTO KATM GTPMMO. LVVETMG Ko 1) ToyOTNTOL
oVTH LTopel vo VIOAOYIOTEL ad TNV KAUTOAN Tov yopaleton pe PAon Tig mapatnpioEls. LT0 TV
pépog tov oynuartog 3.3 delyveron kor 1 evbelo avt. To tunua OT, mapiotdver t0 Ypdvo
GLVAVTNOTG.

Xpovo kobvotépnong oe opicuévo KAGSO NG Tpoyldg eldyiotov ypdvov ABID,
ovopalovpe tov TPOcHeTO YpOVO OV YPELILETAL TO KOUO Y10 VO S0TPEEEL TOV KAADO aVTO, OF
oyéom pe 1o ypovo mov Ba ypewldTav Yo va datpéEel v opiloviio TpoPoin Tov KAGOOL pE TN
LEYIOTN TOYOTNTA TOL OOKTNGE AnTO Kotd T dadpopn Tov. Etot, o ypdvog kabuotépnong otov
AB A'B

u, U,

KAGoo AB 1 otov khado I'D sivon T01 =

-5) -



Ang AB = kaw A'B = ztani, . Ano avtéc Ppiokovpeon:

COS i,

ZCOSI
T, = < (6)
u,

Kol ov AdBovpe voyn kat to vopo tov Snell, Bpickovpe 61t

2 2
Z\/Ll —Uu
Ty=—"—"—" %

Uy U,

Amo ™ ovykpion tov oyéoewv (5) ko (7) mpokbmTel OTL 0 ¥POVOG GLUVAVTNONG Elval TO
aBpotopa tov xpdvev kabvotépnong. H apyn avtn ioydetl kot 6tav 1 SlompLoTIKn ETPAveLn dev
etvar oplovtia, Kobd Kol OTIG TEPMMTMOELS TEPICCOTEPMY GTPMUATOV 1| GLVEXOVS LETOPOANG
¢ TavTNTag pe to Pddog.

To BaBog z, ™G EMPAVELNG AGVVEXELONG TNG TOYVTNTOS LTOPEL VO VITOAOYICTEL Ao TO YPOVO
ouvdvtnong 1 omd Vv Kpioiun ondoToon.

Mo tov vroloyiopod Tov z amd To YPOVO GLVAVINGTG, XPTCILOTOOVUE TNV (5).
E&dov yioo A = Ac , Ta Tp®Ta, LEAN Tov (1), (4) eivan ica. EElomvovtag ta dedtepa LEA TV

V0 VTV GYEGEMV KOl ADVOVTOG OC TPOG Z, Ppickovpe 0T
A U, —u
z = C 1 0 (8)
2 u, + u,

To PBabog g empdvelng acvVEXELNS HTOPEL VO DTOAOYIOTEL KOl atd TO Ypovo KabvoTéEPToNG L

ypnoomoinon g (7). Ly mepinTmon KT TNV OToin 1 EXPAVELD 0GVVEXELNG Elval oYXedOV
opilovtia, n Tiun mov Ppicketan pe v (7) eivon to Babog , kGtw omd TNV £0TI0 TOV KOUATOV 1
70 BaBoc z; KAT® OO TO YEDOQ®VO, EVAO 1 TN TOL Z Tov vroAoyiletor pe v (5) eivon ion pe

(2,42,)/2.

-83 -



3.4.1 AOMH ITOAAQN OPIZONTIQN XTPQMATQN

Ac BewpfcovpE TN YEVIKOTEPT MEPIMTM®ON KOTA TNV omoia M dopn omoteleiton gmd M

0pLLOvVTIO OLUOOYIKA GTPAUATA, TOV YOPIlovTol LE EMPAVEIEG AGVVEYEWNG KOL TTOV £XOVV TN

ZosZyenZ, .

‘Eotw 611 ot toydmteg Siddoons twv emunkov kopdtov sivor Uy, U,...U, | péoa ota
avTioTo 0 OTPOUOTO KOl V, OHECHG KAT® amd TO KATOTEPO OTPOUN. YTOOETOvpE OTL
uy <u, <..u,

To oynuo 27 TaploTdvel Tov TPOTO d1UG00NG TMV UETOTIKMOV KUUATOV GTNV TEPIMTMOON
doung mévte oplovTimv oTpOUATOV (KAT®) Kol TIG KAUTOAEG YPOVOV SL0OPOUNG TOV KUUATOV
avtdV (Tove) Kabmg Kot Tov omevbeiag Kopdtov. O1 yovieg TpéonTong o€ kibe empdveiln
OCLVEYELNG TOPLOTAVOVTOL LUE TO GUUPBOAO iy, O TPAdTOC SeikTng m, TAPIGTAVEL TO CTPOHO LEG
0T0 0TOoi0 PPICKETOL 1 TPOCTIMTOVGO GEIGHIKT OKTIVOL KOl 0 dEVTEPOG OEIKTNG N, TAPIGTAVEL
eKeivo Ao TO GTPAOUATO OTIV TAVE® ETUPAVELD TOV OTOTOV TO KVWO dtadideTan opllovTia pe TNV
TayOTNTO TOV KOUOTOG HEGH G' AVTO TO GTPAOUO. XTN YEVIKN aUTY TEPINTOOT, 0plKeES givor ot
yovieg mov ot deikteg ToVG sivan tadoyikoi aképatot aptdpoi SnAadn, ot yavisgly, , L, .

Me gpappoyn Tov vopov tov Snell Bpickovpe 011

LUy
sin i, = —=
U,

u

. . _ 0
siniy, = >
u,

u
7 1 .
smi, = KOl YEVIKG, OTL
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Sin lmn =

H oyéon avt deiyvel 6T1 omolodnmote yovia tpdcntwong kKabopiletatl amnd Ty ToyvTnTe
Up, TOL KOHOTOG GTO OTPAOLO OOV PPIsKEL 1] TPOCTIMTOVCH OKTIVOL KOt 0lTd T HEYLGTN TAYVTNTO
Uy, OV OMOKTAEL TO KOPO KOTG TN d1ddoom Tovu, dnradn, N yovia avt sivor aveEdptntn tov

TOYLTNTOV OTO EVOLAUESO CTPOUOTO OO TO OTO10 TEPVAEL 1] AKTIVAL.

Vo o
'u.x‘: 13 "|zI W - TE}’/-
XN Y Ty s
W vy TQ/

Va

Zynpua 3.4. Zeiouikés axtives (KaTw) Kol KOUTDAES ypovawy O1odpouns (Tavw) twv omevbeiog Ko

TV UETOTIKDV KOUGTWV TTHY TEPITTW TN TEVTE 0PILOVIIOV TTIPWUATDV.

Amodeucvoetat 0Tt 0 ¥povog SLOSPOUNG OTOLOVINTOTE UETOTLKOD KVUATOG 1GOVTOL LE
70 ¥pbvo 6ToV omoio To kKupa avtd Ba di€tpeye Vv amevbeiag amdotoon A, uetald eotiog
KOl YEOQOVOL LE TN HEYIOTN TPAYLOTIKY TOYVTNTO .0VTOD KOTE TNV Sldpopn TOL GLV TOVG

¥pOVoVG KaBuatépnong otovg TAdyovg kKAGSovs. 'Etot éxouvpe
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01

I=—+2T,, T, =é+2T
u u

1, =2 421, + 21,

U,
A
1,-2 o1, o, 401,

T, =A+27;)n +2T, + 20, +..+21,, (10)

u,

z z z

’ _“0 . _“0 . _ 40 . ,

omov T, =—-cosiy,, 1y, =—-c0Siy,, I}, =—-COSi,..., KOl YEVIKG
0 0 0

z
T, =—"-cosi,, (11)

T, =oNTn Tm (12)

Onwg mpokdmtel amd v (10), o1 xpdvol GuvavINong GVVILOVTAL LE TOVG XPOVOLG KaBLGTEPNONG

LLE TIG OYECELG

7;1 = 27;)1
I,= 211)2 + 2T12
I,= 27;)3 + 2713 + 27123

T, =2T,, +2T,, +2T,, +...+ 2T (13)

(n=1)n

Ot ypovol cuvavinong Ppickovial e0KOAN Amd TIG TOUEG TOV OVTICTOY®V KOUTOA®V

YPOVOV Sadpopng e Tov dEova Tav xpovov (oy.27).
Mo tov kabopiopd g doung oty TEPITT®ON TOAAGV 0p1LOVTIOV GTPOUATOV HETPOHVTAL OL

YPOVOL SLodPOUNG UE YeDPwVO Tov Ppiokovial o O1AQOPES OMOCTACEIS amd TO ONUEio
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Ekpnéng Kot KoTaoKeLAlovtal ot KAUTOAES XpOvmv dladpouns. Ao TiG KOUTOAEG YPOVEOV

yoti avtég givatl ioeg Le Ta avTIoTPOPa TOV KAMOE®Y TOV AVTIGTOLY®V KAUTOA®Y.

Mo Ttov YToAOYIGO TOL TTaYOVE KATO0U GTPOATOS XPNOIULOTOL0VVTOL Ol 6YEcelS (12)
kon (13). 'ETol, yia Tov vmoloyiopd tov mhxovs ze Batovpe omyv (12) m =0 1 =1«kum
aviikafiotoope oty Tpd™ TV (13). [a tov vwohoyiopd tov z;, Balovpe oty (12) mpodTo

m=0,n=2 xum peta m=1, n=2xu avikodiotodps TIc dVO TWES TOV YPOVMV

kaBvotépnong ot devtepn tov (13), omdte Taipvovpe oyéon pe povo yvmaoTo 1o Z; , K.0.K.
H oyéon (10) umopei va ypapet kot pe tn popon

A n-1 2 )
T, :—+Zi-c0siin (14)
I/ln i—0 U

i

Me 1t oyxéon avti eivan amevbeiog cvykpicyun n oxéon mov divel to0 ¥povo SadpouUng otV

TEPIMTM®OT TOALDV CTPOUATOV [LE KEKALUEVES EMIPAVELEC.

3.4.2 XTPQMA ME KEKAIMENH THN KATQ EITI®ANEIA

Otav éva otpodua €xel opllovTio Kot TNV KOTO ETPAVELD, O YPOVOG SLOOPOUNG TWV
LETOTKOV Kopdtov gival icog pe v opildvtio amdotacn A, TNyNc-yememvov oo g
TaOTNTAG TOL KOLOTOG KATM AtO TO GTPMLLO GLV TOVG dVO (poOvovg Kabuotépnong otn B€om g
myng kot otn Béon 1oL yewedvov. Ot dvo avtoi ypovor kabvotépnong Umopodv va
VTOAOYIGTOVV €0KOAD, OTIMG EXOvpE OEL, Yioti To dfpoioua Tovg gival 100 e TOV YVOOTO ¥poOvo
ovvavtnong Kai gival, otnv wepintoon ovt) (opldvia Kol N KAT® emPAaveln), LeTald Tovg
icot. Ebkola emiong vmoloyileTol kol TO TAYOG TOV GTPMUATOG GTNV TEPITTOGT OLTH, OTMOC
&yovpe MO avapépet.

2V TEPITTOON OTPOUATOS HE KEKAMUEVT TNV KATO emeavela (oynpa 3.5) o xpdvog
dradpopng divetar amd avaroyn oxéon He T dpopd O6TL o1 dVo ypdvol kabvotépnong T, (onv
myn), Ta'o; (010 Ye®P®VO) dev €ival {Gol Kol avTi TG omdcTOoNG A, OTOV TOTO PmAiveL 1] O-

mootoon A' T@v TPoPoAdV TG TNYNG KOl TOV YEOPAOVOL TOAVM OTNV KEKALUEVT EMPAVELD.
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Anhodn, oty mepintoon kekKMpEvne emoeavelag o xpoévog dradpoung T, divetor amd ™
oyéon
A

T, =u—+ T, +T',, (15)
1

Yrdpyovv dvo AOYOL Yo TOVG 0TOT0VG 0 UTOPEL 1 GYEON QLT VA ypnoiporomnBel yo
TOV VIOAOYIGHO TV 000 YpOéveV KOBLOGTEPNONG KOl TOV AVTICTOY®V TOYXDV TOV GTPOUATOG
LE TOV OAO TPOTO OV Ypnotponmodnke n oxéon (3).

O mpdtog Adyog eivar 611 1 andotaon A' eivor Ayvoortn Kot dev vrdpyel €10l

dVVATOTNTA YOPTOYPAENONG TOV XPOVOL OLOOPOUNG GE GLVAPTNON HE TNV ATOCTOON

avTtn Yo vo propei va kaboplotel o ¥pdvog cuvavtnong Kot 1 kAion [%]) NG KOUTOANG
1

ypovav dtadpopns. To mpdPinua avtd propel va Avbel povo otnv mepintwon mov 1 kiion
oV oTpdpatoc sivar pikpn (<10°) omdte pmopei va vmotedei 6Tt A'x A xor va yivet
YOPTOYPAPN G TOL YPOVOL S1adPOUNG GE GUVAPTNOT LE TN YVOOTY andcTacT A.

O devtepOc AdYOG Yoo Tov omoio dOe pmopel va ypnotponombei n (15) kotd avéroyo
Tpomo oL ypnotpomombnke n (3) yu Tov VIOAOYIGUO TV YPOVOV KaBvoTEPNoNG Elvar OTL
OTNV TEPIMTOOT] KEKMUEVOD GTPMOUATOC Ol dVO aVTOl ¥PpOVOL deV €ivarl 1001 KOl GUVETMG O€
UTOPOVV VO VTOAOYIGTOVV 0 KabBévag ymplotd (va y®p1otodv) a@od pudvo to afpoicua Toug
elvar yvwoto, yoti gival ico pe 10 xpdvo cuvavinong kot avtd OToV TO CTPOUA EXEL KPR
KAMon. Xe oplopéveg meputdoelg pumopel va Avbel 1o mpdPAnua dtav o évag amd tovg Vo
LPOVOLS GLVAVTNONG elvan Yvewotdc. Tétowa gival n mepinmtwon Katd v omoia T0 TAY0g TOL
OTPOMOTOG Elval YvwoTo o€ éva amd Ta 600 onpeia (omd YE®TPNON, KAT) OTOTE O OVTIGTOL(OG
1POvoG kaBvotépnong vmoroyiletan pe ™ oyéon (7).

Ene1dn, opmc, moAAéG QOpéG GUVOVIANE OTPOUOTO LE CNUOVTIKY KAIoN Tpémel va
dwbétovpe yevikd gpoapuooun péBodo Avong Tov TPOPAUATOS avTOD Kot TETOW &ivor 1)

LEB0S0G TG aVTIGTPOPNG NETPNONG, TNV OTOI0 AVATTOCCOVUE TUPUKAT®.
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3.4.2.1 BAXIKEX OEQPITIKEX XXEXEIX

Ag Bsmpnoovpe oTpOUE, TOL OTOIOL M KAT® emMEAvEL oynuotilel yovia 0 pe to
opwlovtio emimedo (oynua 3.5). EppaviCovtor 6vo nepmtmoelg. H npdtn eival n nepintoon
KATA TNV 0Toio T0 oTpde KAvel amd to onpeio g Ekpnéng A, mpog Ta yedemva, D (oynua
3.5a) kot 1 dgvTEp givor 1 TEPIMTMOT KATA TNV OO0 TO GTPDOLO KAIVEL aTd TA YEDPOVA TPOG
10 onueio g ékpnéng (oynpa 3.5B). Té6co ot pio 660 KAl 6TV AAAN TEPITT®OTN LoYXOEL N

oyéon

x-(cosu+cos f3)

LI ; (16)
B

2ynua 3.5. Kiion otpouotos omwo to onueio s Tnyng Twv EAQOTIKOV KOUATWV
TPOGS TOL YePWVO. (0) KOL OO TO. YEDPMVO. TPOG TO anueio s Tnyns (6).

OTOV Vg €lval 1 TaXVTNTO SLAG0GNE TOV KOUATOG LEGH GTO CTPMUQ, Z EIVOL TO KATAKOPLPO TAYOG
TOV OTPAONOTOG KAT® Omd To onueio g éxkpnéng, o sivor 1 yovia wov oynpotifer pe v
KATOKOPLEN 1) KOTELOVVOLEVT] TTPOG TO KAT® CEIGLUKT aKTiva Kot B glval 1 yovia tov oynuotilet

LE TNV KoTaKOpueT 1 KATeLOLVOUEVT TPOG TO TAV® GEIGUIKY] OKTIVOL.

v tp®d TN TEPITTOOoN (0).280) 15X00VV 01 GYECELG
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a=i, -0 xau =i +0

Xvvenmg n oxéon (16) yivetan

T sin i, +9)A+zcos(ic —9)+ zcos(i, +6)

1

Uy Uy Uy

T zsin(ic+l9)A+2zcosic-cosé? a7
Uy Uy

Av d gival 1 andotaon tov onueiov g Ekpnéng amd TV KeKMpEVN emeavela, Ba oydel N

oyéon

d=2zcosf (18)

Yvvenmg, M (17) yiveron

_sin(i, +0) Ay 24 cosi,

U, U,

(19)

1

Amd ™ oyxéon avti mpokOmTel 6TL M KAlon S, ™G KOAUTOANG YpOVOV Sdpopng Tov

HETOTIKOV KOUAT®V 6Ty mepintmon avutn (oxfua 3.4a) divetal amd tn oyéon

cos (i, +6)
= (20)
u,
Ko emedn eivonu, = u, sini, n khion avth propei va dobel ko omd ™ oyéon
sin(i, +6
_sin(ic+0) 1)
u, -SIni,

Y1 debtepn mepintwon, 6tav dNANST TO OTPAOUN KAMVEL 0O TA YEOP®OVA TPOG TO GNUEI0 TNG

Expnéng (oxnmua 28p), 1oyvovv ot oYEGELS

a=i +0 xou f=i -0

Yvvenmc,  oyéon (16) yivetar oty TepinTmON AL
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T _s1n(zc—9)A+z -cos(i, +0)+z"-cos(i,—0)

U, U

Amo v omoia gvkoAa Ppiokovpe TV

_sinG,=0) 2d cosi,

T (22)

Uy U,

Amo oot mpokvmTEL 6TL N KAIOT Si TNG KOUTVANG XPOVAOV SLUOPOUNG TOV UETOTIK®OV KVUATOV

otV wepintoon avtn (oynmuoe 3.4P) divetor and tn oxéon

S, = sin(i, —0) 23)
Uy
1
5, =0t —0) (24)
u,-sini,

3.4.2.2 TPOIIOX YIIOAOI'TXMOY TQN ITAPAMETPQN

T tov kabopioud g Khiong @, ¢ emedvelog acLvEXElag, TG TaydTNToS, V), GUECKOS
KATO and auTh Kol TV ToYOV Z Kol Z' ToL GTPMOUATOS KAt and Ta. 600 onueic A kor D mpémnel
va. yivouv 800 mepauoto. Katd 1o mpdto neipapa, tpaypotonoleitol ékpnén oto onueio A kot
0 YEOP®MVO OV YPAeovy ot tonobetodviol og didpopa onueia Tov tufuatog A D, evd
Katd to debtepo meipapa, 1 Ekpnén mpaypatomoleitoar oto onueio D kol o yeEdPOVO
tonobetovvtal og ddgopa onueio tov Tunuatoc D A. To oynua 3.6 deiyvel TIC GEIGUIKEC

aKTiveg (KAT®) Kol TIg KOUTOAES XpOV@V d1adpoung (Tévm) yia Tig V0 TEPITTADCELS.
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Ot KAioelg Tov KOpmOA®V Ypoévev Stadpopns Tov ancvbeiog KUPLAT®V gival Kol oTig 600

TEPINTAOCELS {GEC PE — KOl GLVEMMOG 1 TaOTNTO, U, LECU OTO GTPOUA VoroyileTatl amd Tig
U
0

KAMOoEIS VTG,

Onwmg, ot KAioeg TV KOUTOA®V Xpovev dadpopns, S .S, , TOV HETOTKOV KOUAT®V,
OT®G TPoKVOTTEL Ao TIg (21), (24), dev gival ioec. Emiong dev givat icot ot ypovol GuVAVTNONG
T, kT,

Me v TpaypoTonoinoT 1060 Tov evog TEPAUATOC (TpayUaTonoldvTag Ekpnén oto A)
060 Kot TV avileTpdeov (§kpnén oto D), UmopoVUE VA XOPTOYPOPNOCOVUE TOVG YPOVOVC
S0dpoUNS TV KLUATOV GE GLVAPTNOT LE TNV ATOCGTAGT, VO XOPAEOVLE TIG TELPOUUATIKES KOLLL-
TOAEG YpOVeV Sodpopng Kot an' avtég vo vmoAoyicovpe Tig mocsdtnteg u,,S LS, , T},
T, T tipég ovtég Ba xpnoyomoticovpe yio va Bpodpe Tig T0o0TNTES V1,2 Kot d pe Tov TpOTo
OV TTEPLYPAPETOL TTOLP OLKATD.

Av Moovpe 1660 Vv (21) 600 kou v (24) g Tpogi, Kol TpdTe Tpocbicovpe Tig dH0O
oyY€0E1C TOV Bo TPOKVWOLV KOTA UEAN Kot HETE TIG 0palpEGOVUE Katd HEAN Bo Bpovue Tig
OYE0ELG:

_arcsin(u,S _)+arcsin(u,S,)

I, = 2 (25)

g Aresin (u,S _);— arcsin (u,S, ) 26)

Ao v TEdevTaia avth oyxion Bpickovue TV KAion, &, 1oL GTPOUATOC.

, ) o (sini, -cos@+cosi, -sin )
Anb g oyéoeig (21), (24) mpoxdmtet 6t S = — Ko
u,-sIni,

(sini, -cos @ —cosi, -sind)
S =

+

— . Av mpocBécovpe TIg 600 0VTEC GYECEIC Kol ADGOVUE G
u, -sini
1 c

npog v; Ppickovpe TV

. 2cos0

j = 2050 27
S +S, @7
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H oyéon avtn ypnoiponoteitot yio 1oV VTOAOYIGHO TG TOXOTNTOS KAT® OO TO GTPAOLLOL.

— T

Zyiua 3.6. Xeiouirés okTiveS (KOTw) Kol KOUTDAES xpOv@Vv O100pouns (Tavew) otnv mepintwon

OTPOUOTOC UE KEKAUEVY TNV KOTW ETLPAVELQ.

O VToAOYIGUAC TOV TTAYOVG, Z ,TOV GTPOUATOG oTa dvo onueia A kot D pmopel va
YIVEL LE XPNOLOTOINON TOV TYLDV TV OPIKAOV OTOGTAGEMY 1] TOV YPOVOV GUVEAVTNONC.

H oy tov &0 xoumdlov mov ot khiceglg tovg givor— Kot S aviietolyel otnv opikn
U
0

anoctacn A.. o v amdstoon avt) ot ypdvot deigng tav ansvbeiag kopdtmv, 1; =—=, kot
u,
A, sin(i, +6)

. ) . o ., A, u,+2dcosi,
01 {POVOL TOV HETOTIKAOV KUHATOV gival icot. Anady — = —

Uy Uy

. AT6 avTr| TPOKLTTEL

ot

d=—L< _[1_sin(i +6)] (28)

2cosi,
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Av AMaPovpe voyn Kol TV z = L& , Bpiokovpe
cos

L A, [1-sin(i, +6)] (29)

2cos@cosi,

["a Tov vToAoYIoHO TOV TéYOVG TOV GTPMUATOS KATM amd To onueio TG
Expnéng, ypnoonolovpe péca oty mapévheon to onueio + GTAV T0 CTPOLO
KAMvel amd to onueio g £kpnéng mPog ta YEOPMOVO Kol TO onueio - dtav 10
oTPpOUA KAIVEL Ao Ta YEOQ®VO TPOS TO onpeio mg Ekpnéne.

E&dAlov, and ™ oyéon (19) mpokvmtel 0TL 0 XpOVOG GLVAVTNONG diveTon

2d cosi

ano ) oxéon 7, =——=. Ao avt naipvooue v
u,
g =_to 1
9. ; (30)
2-cosi,
Av Adfoope voyn Kol Ty Z = Bpiokovue 6TL
cos@
_ Uy -1;
z= . (31)
2-cosi, -cos@

Me 1 oyéon avt Ppickovpe 10 TAYOC TOV GTPOUATOS KATMO 0md TO onpeio g Exkpnéng e

YPTNOLOTOINGN TOV BVTIGTOLYOV YPOVOV GUVAVTIOTG,
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3.4.3 AOMH ITOAAQN XTPQMATOQN ME KEKAIMENEX

21 yevikn mepintoon kotd v omoia 1 doun amoteAgital and TOALE CTPOUATO
0. omoia €yovv kekMpéveg TIG empdaveleg tovg (oynpo 3.7) toyvel n akdAovdn oxéon
petal&d tov ypovov Sadpopung T,, TOL KOUATOG TO OO0 OlEIGIVEL UEYPL TO T GTPMUO KO
S1adidETOL TOPAAANAL TPOG TV TAVE® ETLPAVELD TOV GTPMLOTOG AVTOV KUl TNG ATOGTAONS A,

otV omoia avadvETAL TO KOO aVTO:

T sm,BOA Z (cosey +cos 3

n 32
n (32)

Zynpa 3.7 ZeIOUIKES OKTIVEG TV TEPITTWTH ODO GTPOUCTOV UE KEKAUEVH TNV KOTW ETIPAVELD,

(Kearey and Brooks 1984).

omov z; eivon M KOTAKOPLEN OMOGTOCT TOL 1 GTPOUOTOG KAT® amnd v ékpnén u; eivor n
TOYOTNTA TOV KOHOTOG 6T0 I oTpodpa d; eivor n yovia mov oynuatifet pe v KatakdpvEn 610
i oTphpa 1 GEGWKY oKTiva 1oL Kotevdivetol Tpog ta kdtm Kot S etvon 1 yovia mov oynua-
tilel pe v KaTaKOPLYN OTO I GTPOUA 1) GEWCUIKN akTiva Tov KatevBivetol mpog o mive. H

oyxéon (6.32) sivan dueca cvykpiown pe v (14) H povn dtapopd givar 6Tt avti 1ov Yyovidv I

m

otV (14) cvvavtdpe Tig yovieg a; kot B; oty (32) mov mepthapPdvouy Kot TIc avTioTolyes KAloelg
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TV otpoudtov. 'Etol, oty mepintt®on mov 1 GEIGHIKN aKTiva TOv KATELOVVETAL TPOG TA
KAT® GUVOVTAOEL ETLQAVELN TOV KAIVEL EMiong mpog TV idta KatevBvvon (downdip) oyvovv ot

OYECELG

l mn

Omnov 6, eivon n Khion OV I GTPMOUATOG, EVEO GTNV TEPITTMOON MOV 1) GEICUIKY OKTIVOL TOL

KaTELOHVETAL TPOC TO KAT® GLUVAVINGEL EMEAvELR TTOV dev £xel TV 101a KatevBvvon (updip)

16X 00VV Ol GYEGELS
@, =i, +0 xa f =1, =0 (34)

YrevOopilovpe 6TL N Wi = vi/vy,. 'Etol pe dwadoyikés spappoyég g oxéong (32) umopodue vo
VIoAOYiGOLE Ta TTAYT Z; TIG KAIGELS 0; Kot TIg TayITNTEG TOV JapOP®Y GTPOUATOV OTAV £XOVUE

TPOYLLOTOTOMGEL KO OVTIOTPOPES LETPTGELG.

3.44 XTPQMA ME MH EITNIITEAH THN KATQ EITI®ANEIA

H oyéon () woyvel kol oy TEPITT®ON TOL 1 KAT® EMLPAVELN TOV CTPOUOTOS OV Eivat
eMimedN PE TN S1Popa OTL 6TV TTEPiTT®ON ot N A’ dev €lvarl TO UNKOG EVOVYPAUIOL TUNUATOG
oAAG kapmolov (oy.3.7).

Mo va pmopei dpwc va yivel ebkodn epappoyn g oxéong (15) mpémel vo pmopovue va
avTikotootoovpe T A ' pe ™ yvoot ardctaon A. IIpémer oniadn va givar A'=A. H cuvOnim
LT WOYVEL OTOV 1 EMEAVELD TTapovotalel pikpn péomn kiion (0<10°) kot dev eivon e&opeTikd
AVOUOAN. ZTnV Tepintoon ovth epapudletor, cuvnbog, n pébodog cuv-TAnv (plus-minus) v
omoio AVOTTOGCOVE TOPAUKATM.

Avo onueion Aj, Az, OPIGUEVNC TOUNG OOTELODV TNYEG EANCTIKMV KULUATOV TO OTOio
Kataypdeovtal oe ddpopo onueio petald tov 800 mydV omd yedewvo D, pe otdx0 Tov
VTOAOYIGHO TOV SOPOPOV ATOCTAGE®V d, TOV YEOPOVOV amd TNV [N EMINED KAT® EMPAVELL
TOV GTPMOUOTOG. XT0 oyNpa 3.7 paivetal 1 Topeio T@V PETOMKAOV KUUATOV amd T1G TNYEG A1, A,

OTO YEDP®OVO (KAT®) Kot 01 OVTIOTOTYEG KAUTVAESG XPOVAOV Stadpopns (Tév).
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Av TANPpOOVTOL Ol TPODTOBEGEIS TOV OVOPEPULLE TAPUTAV® Y10 TNV EMLPAVELD OLGVVEYELNG

(oyeTwcd opahn Kot pe pkpr| KAion) 1oyveL 1 oxéon

T12=

2=+ +1 (35)

o6mov T |, etvar 0 xpdvog S10dPOLNG TOV PETOTIKAOV KOUAT®V PETAED TV d00 mnydv Kot Tor, To,
glvar ot ypovol kabvotépnong otig Béoelg Tov anymv, eved L sivor 1 andotoon peta&d tov 6vo
anyov. O ypoévog T, ovoudletarl Kot avTioTpEYLLOG ¥povoc yiati ivat o idtog Yo va pBdcet to
KOpo amd v Inyn A; oty A, xou avtiotpopa. O ypoévog awtdg voroyileTor e0KoAw, Yot
avTiotorel ota 600 TV onpEin TOV Ol KOUTOAEG ¥POVOV S100POUNG TOV UETOTIK®Y KOUATOV

TEUVOVV TOVG A&oveg TV xpovov (oyniua 31).

2ynua 3.7, Zelouikes oxTiveg (KOTM) Kol KOUTOAES YPOvwY O100pouns (Tavew) otny mepimtwon

OTPOUOTOC UE 1N ETITEDN TV KT emipavelo. (Kearey and Books1984).

Ot ypdvor SLodpoUNG TOV UETOTIKOV KOUAT®OV HeTald kdfe puag mmyng Kol Tov YEOQOVOL

divovtal omd TIc oYEcElg

A
T, =—+1, +T;), (36)
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T,= +1o, +1p, 37)

omov TT etvar 0 ¥pdvog dSLedPOUNG TV HETOTIKMV KOUATOV LeTaED TOV onpeiov g Tyng Ay Kot
0V Ye®@P®dVOL T, givar 0 ¥pdvog d1adpoUnG TOV HETOTIKOV KUUATOV HETAED TOL OnUEiov NG
TMYNG Aj Kol TOL YeOPdVO, kal Top 0 xpdvog kabvotépnong ot BEomn Tov Yewe®mVov ToV 0Toi0
BéLove Vo VTTOAOYIGOLLE.

Av mpocbécovpe Tig (36), (37) Kotd PEAN Kot ad ovT oV B TPOKVLYEL APALPEGOVLE

mv (35) katd péAn Ba Tpokhyel oyéon v omoia dtav Acovpe o¢ Tpog Top Oa fpovue v

T..=

0D

L+5 -1,
) (38)

Avt ovopdletor oyéon ovv (plus) Kot yPNOLULOTOLEITAL Y10l TOV VTOAOYIGHO TOL ¥POVOL
kaBvotépnong Top. ['a Tov vworoyioud g andécotaons d Tov YE@P®VOL amd TNV KAT® EMPAVELL

oV £lval 0 TEMKOG 0T0Y0G TNG LEBOSOV YpnoLoTotEiTal 1 oyéon

Uty
2 2 (39)
VU | U,

H vy eivan yvoorn, yoti givat ion pe 10 avtioTpopo Tov KAIGE®V TOV KOUTOA®Y XpOVOV

d=T,,

Stadpoung TV amevbeiog KOPAT®V Kol WTopel o VTOAOYIOTEL OO TIG KOUTUAEG QUTEG Ol OTOIEG
etvan evbeieg. Agv givat, OUOC YVOGOTN 1 V1, Y10TL 01 KOUTOAEG ¥pOVmV SL0OPOUNIG TOV HETOTIKMV
KOHATOV dgv givor o evBeiec YpaUHES, @O 1 EMLEAVELN S1aOANONG deV ivor eminedT). ZVVETDG,
v vo ABel To TpoPAnpa Tpénetl TpadTo vo Ppebdel néBodog vroroyiopov ¢ uy. Tétola pébodog
TEPLYPAPETOUL TAPAKATO.

Av aparpécovpie Tig oxéoelg (73), (74) katd puéAn, Ba Ppodue T oxéon

2 2
T-T,== A+| = +T, T,

40
U, " (40)
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Avt ovoudaletar oyéomn minv (minus) kot deiyvel 61t av 1 dwwpopd T-T, yaptoypaenel
o€ ouvapTNoN He TNV amdotacn A, Ba Tpokhyel gubeia tng omoiag 1 KAion eivar 2/v,. Awd v
KA ion owt) vroioyiletal v, Kot ypnoiponoteital ot oyéon (39) yio Tov vVTOAOYIGHO TOV d..

O vrohoyiopdg Tov d pmopel va yivet yio 6Aeg Tig BEGEIC TOV YEOPMOVOL OTOL YPAPOVTOL
Kol ovoyvopiloviol LETOMIKE KOUOTO T 0Toio TpoEpyovTal Kol amd Tic dvo Tyég Aj, A, Znv
TPAEN awtd eivor dSuvatodv va yivel amoTEAEGUATIKA Y10 TG Béoelg petald Tmv amootdcemy A,

Kal A (0%.3.7).

3.5 HEPIOPIXMOI THX MEOQOAOY THX XEIXMIKHX ATAOGAAXHX

H e0peon tov ndyovg Tov 6TpOUAT®OV Kol TV oVTIGTOTY®V TOYLTHTOV e TN uEBodo g
oelokng O1abAaong sivor Bewpntikd omAn. Xtnv wpdén, OU®S, LVIAPYOLV JAPOPES TNYEG
coPapav Labmv Katd TNV epoppoyn g nebddov. Movo o6tav 1 taydnto o€ kdbe oTpmdpa etvor
ONUOVTIKG UEYOADTEPT OO TNV TOXLTNTO GTO OO TAV® TOV GTPOUO KOl OTAV TO TAYY TOV
oTpoUdTOV elval opkeTd peydhia M pEB0dOG NG oelouikng S1dbAaong divel KavomomTiKa
OMOTEAEGLLOLTAL.

Avo givar o1 Bacikég TyEG COOAUATOV KATA TNV €Qopuroy Tt pnebddov g dtbraong,
YTl 6€ dVO TEPUWTMGELG O Pmopel oty TPAén va aviyvevbei opiopévo otpodpa pe ™ péBodo
avt. [IpdTto dtav TO OTPOUA EXEL LUKPO TAYXOC N M TAXVTNTA TOV €ival oyeddV 1 do. PE TNV
TOYVTNTO GTO QUESMG OO TAVEO TOV CTPAOU Kol OEVTEPO OTOV 1| TAXVTNTO UEGO O OLTO Elval
HIKPOTEPN OO TNV TOYVTNTA Gl AUEGMOG OO TAV®D TOL GTPDOLLAL.

Ortav éva otpdpo pikpov mtiyovg (ox3.8) Ppioketar petal&ld dAA®Y GTPOUATOV 1 OTAV TO
OTPAOU AVTO EXEL OXEOOV iom N Alyo peyoldTepn TohTNTA OO TO CUECHG TAVED TOL GTPMLA, TO
LETOTIKE KOUATA, TOL 0100100vToL TapIAANA TPOC TNV TAVE EMPAVELD TOL GTp®dUATOC (0).3.8
Katw®) dev PBAvouy movbevd (o€ kapud amdotacn) Tpmi OAAL TovToh EOAvOLV HETA Ta GAAQ
Kopota (amevbeiog | LETOTIKG ¢ GAAN OTPp®UOTA), OTWS PaiveTol 6To oynua 3.8 tave. 'Etot, ta
HETOTIKE KOUOTO TTOV OVTIIGTOWOUV GTO OTPAOUC ovTd Oev eUPaviloviol OTIC KATOYPUPEG MG
TPOTO KOpaTo yio va petpnfel pe axpipeta xpovog aeiEng toug Kot vo Kobopiotel 1o avtiotoryo
TUAMO TNG KOUTTUANG XPOVAOV SOpPOUNG DGTE VO VIOAOYIGTEL 1 TaXVTNTO Kol TO TAYOG TOV
otpopartos. Eivar Bempntikd dvvatd vo petpnbodv ot devtepot api&els, mov avtioToyody 6To
OTPOUA 0TO, OAAG O LETPNCELS aVTL ivart avakpiPeic.

Av otpOpo pukpng tayvnTog Ppicketor HETaED d00 OTPOUOTO LEYOADTEPOV TAYVTHTOV,

0l TPOCTIUMTOVGES CEIGHIKEG OKTIVEC OTNV TAVE EMPAVEINL TOV GTPMOUATOS OLTOV TANGLA oLV
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TPOG TNV KAOETA OTNV EMPAVELN LETA TN O1AOAACT TOVC, e GUVETELD VOl LT 61050i00VTOL LETOTIKA

KOMOTO TO, OTTOid VoL 0KOAOVOOVY TNV TAV® OPIKT ETLPAVELL

1
Ll-l
[ ~_1
T bt
Yo
ﬁ —
a )

\ 4 Vo
e - kg
Uz

2o 3.8. Ztpopo pipod woyovs (ToydTnTag v,) HeTald 000 TTPWUATWV TYETIKG. UEYOADY TOYWDV
(KdT®) KO1 OVTIOTOIYES KOUTDAES YpOvaY dradpouns (movew) (Kearey and Books 1984).

Tov otpopatog (0y.3.9). Emopévog, dev avaypdeovior Té€told KOHOTO KOl O UTOPEl va
KATOOKEVAOTEL 1 KAUTOAN TV ¥pdvev dtadpouns avtdv. 'Etol, 1o otpodpe avtd de pmopei va
avayveopLoTel Kot vo KafopioTovv ol TapAUETPOL TOV UE TN HEB0dO Tng ddbiaonc, pumopel OUMG
va. koBopiotel pe ™ péBodo g avakioong, ywti M mwhveo emedveln Tov Jdivel 1oy(LPESG
avaxkidaoel. H pun avoyvdpion tov oTpdpatog auTtod €YElL ¢ GUVETELN TNV VAEPEKTILUNCT] TOV

TOY®OV TOV oand KATO an' 0vTd oTpopdtev 6tav epappoletal n pébodog g dtdbraong.
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\ /uﬁ
LA

VoW

2ynua 3.9. Zpopo ukpis toyvtnTos (v,) Hetalt 000 TTPWUGTWV UEYOAVTEPMV TaYVTHTWY (KOGTM)
K01 OVTIOTOLYES KOUTTOAES XpOvawy otadpouns (tavw). (Kearey and Books 1984).

3.6 AOMEX YYNEXOYX METABOAHX THX TAXYTHTAX ME TO
BAOOX

Yrapyovv meploxég O6mov 1 tavLTNTO avEAVEL cuveymg pe To Paboc. Tétown petafoin
mopatnPNONKE oTIC aKTEG TOL KOATOV TOLv Me&ikov, dmov VIAPYOLVY 1NUOTOYEVT] TETPDLOTOL
OPKETOV YIMAS®V HETP®V TAYOVE. LINV TEPITTMOON OUTH 1 GEICUIKN 0KTive gival KopmOAn
YPOLLUT LE TO KUPTO UEPOG TPOG TOL KATM.

Awrtorobnkay  d1deopeg andyel; OGOV A@Opa TNV aVOAVTIKY ox€on HETOED TayVTNTOG KoL
Babovg. Ztn oeiopkn| S10oKkOTNoN PPIKe UEYOADTEPT EPAPUOYT 1 YPOUUIKY OYEoN HETAED TV
Vo aVT®V peYEBmV, TNV omoia kot O LEAETHGOLLLE.

"‘Ectw, 6T 1) ToydTa, v, petafarireton e to Baboc z, cOUp@Va e TN oyéon

U=U,+K-z (41)

OTOV Vg vl 1 TaOTNTA OTNV EMEAveLD Tng I'ng Kot k 1 Babpida petaforng tng TaydINTOg LE TO
BaBog. To nuitovo g ywviog TpOSTTOONG, 1, GE TVXOV GNUELD TNG TPOYIAG, OTOV 1 TAYVTNTO

elvar v, divetar omd T oyéon
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..ou
SNt =—-
u

m

(42)

OTOV Dy, M HEYLOTN TaXOTNTA TOL KOMATOG, ONAdN, M TaXOTNTO GTO KOTMTEPO ONUEIO TNG

GEIOWIKNG axTivag. Ao v (41) kot tnv (42) maipvovpe

o u,/x)+z

Ao avt) TpoKkLTTEL OTL KABE GEIoUIKY aKTiva givat TepLpépelo. KOKAOV, TNG OOl 1 OKTIVaL

diveton amd ™ oyéon

(Z
r=—"
44
P (44)
Kol OTL To KEVTIPO, C1,Co, ..., OADV TOV TEPLPEPEIDV OLTOV Ppiokovial 6€ amdoTaon Ond TNV
emodvela g I'ng (oynua 3.10).
u
d==2
45
& (45)
To peyarvtepo Pabog kdbe celokng aktivog etvat z, =1 - d. AAMGL T = ...... (A2)* + &, 6mov A

gtvar  amodoToon peta&d tov onueiov g €kpnéng Kot tov onueiov avddvong NG CEIGHIKNG

oKtivog. ATd T TOPUTAVE TPOKLITEL OTL

2 =\ (812) (a1 22 "
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Am6 115 oyéoelg (44) ko (46) TpokdmTEL OTL

47

H oyéon avty diver v todtTa Tov KOUATOG OTO KOTMTEPO CNUEIO TNG CEWGUIKNG
OKTIVOG € GUVAPTNOT LE TV OMOGTUCT) GTIV OO0 TO KOO AVOOVETAL.
O ypdvog SLadpopng TOv KOUATOG, dNAadT, 0 ¥pdvog mov ypetdletatl yio vo datpégel ovtd To

TOE0 TG KUKAMKNG Tpoy1dG Tov Ppioketon péca otn I'm, Ba etvon

U-COSI (48)

Av gk@pPACOVLE TNV V KOL TO GUVI GE GUVAPTNOT| LE TO Z, € TNV YPNOIULoToinon TV (41)
Kal (42) Ko TPOYLOTOTOUGOVUE TIV OAOKANp®AOT|, Ppickovie oyéon N omoia 6€ cuvdvacud e

mv (46) diver

Tzzarcsinh- K—A

K 2u, (49)

omov sink eivar To vrepPoAikd nuitovo, to onoio Ppiokeror omd wivokes. To mhveo pépog Tov
oynuotog 34 amoteAel TN YpoIkn mapdotact tov T g cuvaptnon pe ™ A, dSNAAdT TNV KopmOAn
YPOVOV SLAOPOUNS YO TNV TEPITTOOT YPOUUKNG LETOPOANG TNG TayvTNTOG HE TO fABog.

Av opayoyicovpe v (49) wg mpog A kot Adfovpe voy kot v (47), Ppiokovpe 6TL 1M
KMon dT/dA g xoumding ypovov Stadpopnc sivor ion pe 1o avtioTpo@o NG HEYIOTNG
TOYOTNTOS Vyy, ONAOST, TNV TOYVTNTO GTO KATMOTEPO GNUELD TNG CEIGUIKNG OKTIVOLC.
Av o ypovog, T, petpnbei yia d1dpopeg anootdoelc A, 1 (49) umopel va ypnoponombet yio tov
VIOAOYIGHO TOV K, omdte 1 oyéon (78) peta&d tayvtnrag kat fabovg Oa eivar yvooti. H tyun tov
K ivat, ouvnBwg, g taéng Tov Im/sec/m. Xtov KOATO ToLv Mekucov N Ty avt Ppédnke ion pe

0,6 m/sec/m.
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T

2o 3.10. Xeiouurés axtives (KATw) KOl KOUTOAN XpOovwy 01adpouns (Tavw) othv mepintwon
ypogirng uetofolns e toyvtyrog ue o Babog (Dobrin 1976).

3.7 KAOOPIXMOX THX OEXHX AIAPPHEHX KAI TOY AAMATOX
METAIITQXHX

Y& OpKETEG MEPMTMOELS SOUDV OV OTOTEAOVVTOL At €V GTPOLO. TO omoio PpiokeTon
TOV® € GAAO OTPOUO HEYOADTEPNG TAXVTNTOG, TO KAT® OTPMUN LEIGTOTOL KOTAKOPLON
dtbppnén Kot To TUAHO TOV CTPOUATOG OVTOV TOL PPICKETAL TPOG TO Eva LEPOG TN G Ot p PENG
VEIoTUTOL KOTAKOpLEN petantmon. Me t pébodo g S1abiaong propodpe vo kabopicovpe
Béom g S1appnéng KoL To PRKOG TOL GAUATOG LETATTOONG. AlOKPivOLUE 6V0 TEPITTMGELS: TNV
TEPUTTOOT TOL PEYAAOV KO TNV TEPITTMGN TOV HKPOV AALATOG.

0) Metantoon peydrov dipatog. Otav 1o GApa givor moAd peydro (oynua 3.11), n
KAUTOAN XpOV@V dL0dpOopNG TOV TPATOV apiewnv péxpt opiopévn amdotaon O amoteAeitor amd
dvo guBvypappovg KAASGOLS, oL o1 KAoelS Tovg gival 1/vy kot 1/v; kol ot ¥pdvol dadPopng
dtvovtar amd tig oyéoeis (1) kot (4). AnAadn péypt v andotacn D €xovpe v omAn mepintmon
V0 CTPOUATOV.

[Tépa amd v amdéotaon D ta kouata, mov @Bdvovv mpodto oty empdvelo e g,
axorovBovv 1o dpoépo ABC kot oto C axtivoforohv ta kOpata Tov oKoAovBoOV TIC SIOKAUEVEG
Tpoyég Tov oynuatog 3.11. O ypdvog S10d0popUng TOV KLUATOV QUTOV GE GUVAPTNON HE TNV

amocTaon omd To onpeio g Ekpnéng, divetal amd T oyéon
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(50)

2o 3.11. Zeiopixés oxtives (kdtw) Kol KoUmOAN ypovwv Oadpouns (Tevew) oty mepinTwon
owappnéne ueyaiov diuorog uetamtwong (Nettleton 1940).

Yuvendc, Oa vIapyel Kot Tpitog KAGSOS TG KOUTOANG ¥pOvVaV dtadpouns, mov 1 kiion
Tov Oa teivel va amoxtioel v T 1/vg, 6tav av&avetoar n andotacn amd v Ekpnén. H

oplovtio. amdotaot. e dippnéng amd to onueio g Ekpnéng pmopet vo Bpebet pe mv S = D-
ze@i; M

2 2 (51)

B) Metantomon pikpov diportos. Otav 10 GAUN TNG LETATTOONG ival GYETIKA HIKPO, T

KOUTOAN XpOVOV S1a0popunG LEYPL OpIopEVT amdotaon Ba amoteAeital, eniong, amd dVo KAAGOVG
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kot ot g&lomoelg avt®dv Ba givor g popeng (1) kot (4). [Iépa amd TV 0pik VT ATOGTACT], TO.
KOpata, mTov eOavovy TpmdTa oV empdvelo g I'mg, akoiovbovv 10 dpoépo ABCED (oynua
3.12).

Emedn to pnkog tov dApatog, Az, sival pikpd, o xpOvoc 6Tov 0moio To KOUO StoTpéyet
mv anodctoon BC umopet, kotd npocéyyion, va Bewpndei icog pe to ¥pdvo 6tov omoio 1o Ko
avtd Bo diétpeye v opldviia TPoPoArn tng amdotacng ovtng. Tote, N e&icmon Tov Tpitov

KAAOOV TNG KOUTOANG XpOveVv dtadpopng Bo eivat

A zcosi, (z£Az)cosi,

T, - - (52)
u, u, u,

To onueio +, péoa oty napévheon, aPopa TV TEPITTO®ON KOTA TNV OTOid TO oNpEio TG
éxpnéng Ppioketon ot0 TAVO PEPOG TG dbppnéng, 6mwg 6To oyua 36, Evéd To onueio —, apopd
NV TEPInTOOT KaTd TNV omoia To onueio g Ekpnéng PpickeTor TAVO OO TO KAT® HEPOG TNG
duappnéng.

Av dgv ywotav 1 PETATTTOON, 0 YPpOVoS dtadpouns Ba dvotav omd v (3) Emopévmg, n amdAvt
T G dpopdg At tov ypdvev T kol T’ opeileton oty petdmtwon kot divetol omd v At =

AzGVvi /vy, ATO Q0T KOl TV NEie = Ve/v; Ppickovpe ot

_ Uy
Az 2 2 (53)

u —u,

O ypo6vog At 1oovtar pe T dapopd, Tip-T;;, T@V Ypdvev cuvavinong Kol Ppicketol o'
avtovg (oynpa 3.12 mdve). H oxéon (53) xpnoiponoleital Yo Tov DTOAOYIGHO TOV UKOVG TOV

GANATOG TNG LETATTMON.
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2 o
B Ez Uy
E iy

2ynua 3.12. Xeiouikes oktiveg (KOtm) Kol KOUTDIES ypovmv S1adpouns (Tavw) otny mepimtwon

016ppnéng puirpov aluarog uetartwong (Nettleton 1940).

3.8 AIOPOQXEIX TQN IIAPAMETPQN ATAOGAAYXHX

Ot ypdvor dradpopng oTig epyocicg dtBAAONG TEPIEXOVV CLUGTNHATIKG COAUAULATO, TOL
opeidovtal oe Sdpopa aitia. Ta onpovikdtepa amd To oitio. oLTé €ivol 1 SEOopPd TOV
VYOUETPOL LeTAED TV Bécemv TV exkpnéemv Kat Tov BEcemv TV oTAOUdV avaypaenig Kot 1 V-
mopén evoc TOAD EMPOVELONKOD GTPOUATOS 0mocapOpopévav 1nUatoy, Omov TO KOLOTO
dradidovtar pe ToAd pikpn| taydTnTo. o 10 AdYo avTd, ot Ypdvot S1adpopng TPETEL VoL VTOGTODY
™ S16pBwon AOY® dlapopdg TOV VYOUETPOL Kat T d10pBmon Adym ¢ HapENG TOL GTPMLOTOG
amocidpwonc.

0) AopOwon Loym ow@opds vyopuétpov. ['a Tov vVTOAOYIoUO TG d1OpOB®ONG VNG
Bewpolpe T660 10 onpeio g £kpnéng 660 Kot T0 YEMP®VO oT0 1010 0p1lovTo eminedo, mTov
Aéyetan empdveln avay®yng. Amd Tovg HETPOOUEVOVS YPOVOLS SLOOPOUNG OPULPOVUE N TTPOGC-
Bétovpe Toug ypOdvoLg oV YpedleTar To KOO Yo VoL eOAcEL amd TNV EMPAVELD AVAY®OYNG OTO
onueio TOL YEMPAOVOL KOlL OO TNV EMPAVELD OVOY®OYNS oT0 onueio ¢ ékpnéng, otav 1

EMPAVELD OVOY®YNG PpioKeTOl KAT® 1| TAVO Amd T onpeio. aVTd, OVTIGTOLY .
210 oynua 3.13 n otyuévn YpOUUR TOPIOTAVEL TNV EMLPAVELN OVOYWOYNS, TOV EXEL

vyopetpo ¢. ‘Eoto ott A eival to onueio g ékpnéng, mov Ppioketan o Pdbog h kdte omd to

onpelo g emodvelng g I'mg, 6mov 10 vyduetpo givan € kou 611 E givon 10 vydperpo tov
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YEOO®VOL. AV TO onpeio TG £kpnENg Kot To YEOP®OVO PPlokoTay GTIS avolrypuéveg toug Béoelg P
Kot Q, ot dVO TAGYIEG OTIYUEVEG YPOUES B NTOV OL TPOYIEG TOL KOUOTOG HECH 6TO GTpOdua. 'ETot,
n 010pbwon vy v ékpnén Oa eivar t; = (AB/vg) - (CD/vy) M t; = (AB/y) - (PB/v;). AAAG o
¥POVOG 0vTHG Elvat 0 xpovog KaBVGTEPNONG, TOV AVTIGTOLYEL 6TO oTpdUO Thxovg AP =¢-h -d
ka1 ovvenwg Ba etvan t; = (e-h-d) cvviv,. Kotd 6poto tpomo amodeikvietan 6t 1 d16pOmon, Tov
avtotolyel oto yedpwvo, givar t, = (E-d)ovvif/v,. H ohikn 016pBwon Aoym g dtopopdg
VYouETpoL Ba sivarl At, = t; + t,. AV EKQPAGOLLE TO GLVIp GE GUVAPTNOT LE TIG TAYVTNTEG Vo KO

v Ppickovpe TeEAKA OTL

u ] (54)

2ynua 3.13 To onueio g éxpnéng, A, kot 1o yewpwvo, E, fpickoviar o€ d109popetikod vyouetpo
(Dobrin 1976).

B) AwopObowon Yo To oTpOpE 0mocdBpwons. H taydnto ToV KUUATOV GTO TOAD
EMPAVELONKO OTOCAOPOUEVO OTPOUA ElvaL LUKPT GE GYECT LE TNV TOXOTNTO TOV KUHAT®OV PEGH
ot0 NUOTOYEVH TETPMOUATA, TOL Ppickoviol KAT® amd ovtd. ZuveEnelo avtod €ival 0 VITOAOYL-
opdg ewcovikov Pdbovg trng empavelag o1bAiaong. ['a to Adyo avtod, Tpénet va yivel KaTdAANAn
dopbmon.

H anhovotepn pébodog kabopiopov g didpbwong avthg Paciletar otnv gdpeon Tov
TOYOVE KOl TNG TOYVTINTOG TOV OTOGOOP®UEVO GTPMUOTOG, YO0 TOV VIOAOYIGUO, pe Pdon ta
otoyeion ovTd, TOL avTioTolyoLv ¥Povov cuvdvinons. O xpovog avTdg aPopeital omd To Ypovo

ouvavinong mov Ppioketon amd TV KOUTOAN Ypovav dadpouns. I'a tov kabopiopd Tov mhyovg,
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S, KOl TNG TOYVTNTOG, Vg, TOV amocafpmuévon oTpdpatog, yivetal fonbntkd neipapa. Katd to
Telpapo avTod yivetol Gepd UKPp®V EKPREEDV, 01 OTTOTES YPAPOVTUL AT YEDP®VA TOV PpicKovTal
o€ WKpEG amootdoelg. Me Bdon to meipapa avtd vroroyiletar o ypdvog kabvotépnong, Tov
aVTIoTOL EL GTO TWAYOG S TOV ATOGUOPWHEVOL GTPOUATOG,

Metd, Bpioketon n vyoueTpikn d10pBwaon, Tov avTIcTOKEL GTOV TLOUEVE TOV GTPMUOTOG
amocafpwong KAT® amd 10 Ye®Pwvo (oy.3.14), dnhadn, Ppicketal o ypovog KaBuGTEPTNONG, TOL
avtioTolyei oto méyog E —s d.

Yuvendc, 1 ovvoAlkny O10pbwor, 1 omoio mpémel vo apopebel amd TO pETpOVUEVO YPOVO

GULVAVINGCTG TTOL PBPICKETOL KATH TO KAVOVIKO TElpapLa, divetal amd Tn oyéon

A S w’ —u,’ (e+E—h—s—2a’)-«/uzz—uz1

(55)
Uy U, U -u,

2ynua 3.14. To oamocobpwuévo opwua, mwoyovs O, mpémel vo. Aoaufovetor vmwown KoTa THY

epapuoyn e uebodov g oiebloons (Dobrin 1976).

3.8.1 XYXXETIXH TQN ANAT'PA®QN ATAOGAAYXHX

Kotd ta mpoto ypoévia epoappoyng e pedddov g dtdblaong ypnoipomoodvioy ot
TPAOTES 0PiEEIC TOV KVUATOV Yoo Tov Kobopiopd tov PdBovg piog acvvEXELag OOV TOL KOLLOTO

voiotaviot 6160 aon. H cvoyétion tov Tpdtov apiEemV TOV KUUATOV TOV ovaypa@ovIol omd
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Ho oe1pd YEOPOV®V eV TAPOVCIALEL CNUAVTIKEG OVOKOMEG. TVVETMG, 1 KATUCKELT KOUTOAWDY
YPOVOV S10dpopng TV anevbeiog KOUATOV, KoM Kol TOV SUOADUEVOV GTNV EMPAVELN OUTY|
KOPATOV, €lvor oyetikd €0KOAN. Apydtepa, OH®G, YPNoLomodnkay kot GAAeg apifelg
LETOTIKOV KOUATOV OV S1eOAAcTNKAY GE EMPAVELES Ol 0Toieg Ppiokovtal o€ didpopa Badn. ['a
Tov KaBopiopd v fobdv avtdv Kol TOV TOYVTHTOV HECH GTO GTPMUATO, VOl amapoitnTn M
opbn ovoyétion tov apifewv, mov ogsiloviar otV 010 emMPAvVE OAOANONG Kol £XOLV
avaypaget omd yedemva To omoio Bpickovtal o€ S14popec OTOCTACELS.

To oyfua 3.15 mopiotdvel 11 avaypagés Ekpnéng and 12 ye®Evo, KoTaveUnUéva o
amootdoelg petaly 13,4 ko 16,2 Km mepinov, amd 10 onpeio g éxkpnéng. Ot avoypoaeég autég
mpaypoatomoOnkav oto dutikd TéEag. Tlapatnpolue OTL Ge TPEIG TEPMTMGELS TO, TAATN TV
KOUATOV  €lval ONUOVIIKG KOl Ol GUOYETICES €ival GoQels. XUVERMDC, VTAPYOLV TPELS,

TOLAGYLOTOV, EMPAVELEC O1AOAOONG TOV KUUATOV.

Source=1200ft Time {msec)
1 20 4i ] an 100 120 140 160 180 200 220 240

260
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15 1 |
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2ynua 3.15. Avaypapéc koudtwv 0166Aacns amo dwdeka YemPwva mov Ppiokovial o€ OLGPOpPES

OTOOTOTELS OO TO GHUELD TS EKPNENG.
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KE®AAAIO 4:AIIOTEAEXMATA-
LYMIIEPAXMATA TQN METPHXEQN

2T0 KEPOAQLO OTO TOPOVGIALOVTOL TO. ATOTEAEGUOATO TV UETPHOEWY TO OTOLO,
emeepyaoTnroy amo ta mpoypouuete. Res2Dinv ((yio tyy niextpixn oiookonnon ),
Seisimager ( yio. v celoUIKY 0O100KOTNOY ) KOOWS KOl QVTITTOLY0. COUTEP AOUATO TV
TEPLOY DV ATV TOV EYIVAY 01 UETPHOELG.

4.1 EIXATQI'H

O petpnoelg mpaypoatomomdnkay 11 Tpmdteg péEPeg tov unve. OktmPpiov oto
x®p10 Totpo Tov vopod AaciBiov dmov £ytvav Topoypapieg NAEKTPIKNG O10.6KOTNONG Kot
OELOUIKNG O10oKOTNOT|G.

Ot dwrthéelg mov ypnoyomombnKay Yo TNV MAEKTPIKY TOUOYPOQio MTOV
dmoérov-dumdrov,Wenner kot Schlumberger. Xvykpivovtag To omoTeEAéoUOTO TGV
dwtdéemv pe TO amoteAéopata oamd TN GCECK) Olackomnon Oo  €yovpe Eva

TKOVOTIOUNTIKO OTOTEALEGLLOL Y10, THV VIEGAPLO SO TNG TEPLOYNG.

-81-



4.2 EIIEEEPI'AXIA KAI EPMHNEIA TQN AITIOTEAEXMATQN

O kOplO¢ OKOTOG AVTMOV TOV TOUOYPOPLOV NTOV VO, OVAYVOPLGTOVV TO. O14pOopa
OTPOUOTE TOV VTESAPOVS TNG TEPLOYNG KOl VO EEETAGTOVV T YEMAOYIK( OEOOUEVOL TOL
omoio. UropoHv vo. 001 yNCOLY TOVS APYALOADYOVS GE GUUTEPACHATA Yo, TV VIopén ,
KATO TNV 0pYondTnTo., VO HIKPOU KOATOV, 1] KON Kot VOGS LKpoL opOueiov.

[Mopokdto Tapovoldletal o ydptng g mepLoyng 6mov EAaPe YOPO 1 NMAEKTPIKY
SLIoKOTN O KO 0VOPEPOVTOL SLAPOPa GTOLYEID Yo TNV KAOE TOUN EMPOVELNKOD, KOOMG

KoL KOO, GAAQL GNULOVTIKG TEYVIKA GTOKEL Y1 TV DAOTTOINGN TG KAOE TOUNC.

Yyfqpo 4.1 XAaptng LETPNOE®V NAEKTPIKNG O10lCKOTTNONG.

Ot topoypapieg 102 émg 109 eivan mapdriinieg petald tovg o v Vmapén
TPLEGOLACTATOV HOVTEAOV TOL vmeddpovg. Ot 116 émg v 118 &ywav oe Sapopetikd
onueio Tov YPOL Y. Vo EEETAGOLY TNV TEPLOYN] YUP® OO TO AOPO TOL KoAeiton

«IIpogntng HAlagy.
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Ot mAektpikég TOMOYpOQPiEG TpaypoTomomoOnkay ypnoipomoldvtag to Iris
instruments syscal jr. 48, pe ™V amdcTOON TOV NAEKTPOSI®V Vo KpoiveTon amd 4m-5m
Kot Tov apliud tov e£0dmv Tov nAektpodiov and 39-48. To SoTUO OVALECSO GTO
NAekTpOd0, KOOMG Kot o0 aplBudc avtdv eoptnOnke amd TV SBEcIUN YPOUUIKNY
TEPLOYT. ZTA TOPAKAT® GYNLOTO TOPOVSIALOVTOL TO ATOTEAECUATO [LLOG TOUOYPAPIOG O
Tpelc Topels. Xt0 EmMAVM YpAPMUO Topovclalovtor To opyikd dedopéva, oTo HECOIO
YPAONUO TOPOVCIALETAL 1] YEVSOTOUT TOV HOVTEAOL TOL OAyopifuov oL emALYONKe ¢
70 7o 0SIOTIOTO Y10 TNV XPTCLUOTOINGT] T®V SESOUEVAV, TO KAT® YPAPN O TapoVotdlet
TO YNWo LIESAPOG OV Oivel TG 101EG AVTIOTACEIS e TO pecaio ypaenua. Emiong
TaPOLGIALETOL Kot 1] AoyoplOpikn KAILOKO TOV TILOV TOV OVTIGTACE®V 1 0TToio GoiveTol
pe ypopoto. To Oepud ypoOUOTO AVOEEPOVTOL GE YOUNANG OVTIOTOONG TIHUEG EVO TO
YOYPE YPOUATO OVOPEPOVTOL GE VYNANG OVTICTOONG TIUEC.

H didtagn dumdAov-oumdrov pe ddotnua 0,80m  avdpeco ota NMAEKTPOSIOL Ko

N=12 tav n tpodtn Tov dokiudotke. Ta aroteAécpata mopovsidlovial oto oynua 4.2

Istra_1 bin

pSZUD 6.4 128 19.2 258 320 m
L I | ! I

0333
1.18
1.89
279
360

Measured Apparent Resistivity Pseudosection

pSZDD 6.4 128 192 256 320 m.
L L | | L

0333

1.18

1.99

279

3.60

Calculated Apparent Resistivity Pseudosection

Depth  lteration § RMS error= 122 %
0o 6.4

o1
0.600

1.19
1.91

278
327
3.82
4.43
5.09

582

Inverse Model Resistivity Section

I I S [T [ T ] T .
18.0 281 441 651 108 170 266 417
Resistivit Unit electrode spacing 0.400 m

Yympoa 4.2 Atotelécpata SOKIHAGTIKNG O1dTaENS SUTOAOV-OUTOAOL
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‘Enerta amopaciotnke vo ocuveylotovv ot dokiuég wote va Ppedet ) dibtacn mov

O €0ve 1N KaAvtEPN duvartn ewkova, £Tol doKlpudotnke owdtaEn Schlumberger pe

ddotnua 0,80m avapecso ota niektpdola kot N=13. Ta anoteAéopata mopovoidlovion

OoTO

0.415
1.0
1.67
229
291
3.52
413
475
5.36
537
6.59
7.20

Depth
o
0.200
1.02
1.99
316
3.84
4.58
5.40
6.30
729

15.0 7 3.3

M

oynua 4.3

syscaltmp bin

0 6.40 128 19.2 258 320 m
L I | ! I

-—-“w

Measured Apparent Resistivity Pseudosection

0 6.40 128 19.2 258 320 m
L I | ! I

W

Calculated Apparent Resistivity Pseudosection

lteration 5 RMS eror=36 %
0

6.40 128 19.2 2568 320 m
L I | ! I

“Ww
2>

Inverse WModel Resistivity Section
[ [ N [ (D [ .
452 B53 942 138 197
Resistivity : Unit electrode spacing 0.800 m

pa 4.3 Anoteléopota dokipaotikng dtatacng Schlumberger
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Televtaio doxyn €ywve pe dwtaén Wenner pe didommpa 0,80m avépeco ota

nAektpodto ko N=8. Ta amoteléopata Tapovsidlovior 6to oynua 4.4

syscaltmp bin
P2 ag 540 128 192 258 20 m.
0415

. e S N N Ny, T Y
208
293
374

157
540
6.23

Measured Apparent Resistivity Pseudosection

|

Pl np 540 128
; i

0.415

192 266 320
! | L
125 . . . I I
2.08
i} 6.40 128 192 256 320
0o ! L ! | L
1.02 _ — —
199
255
316
384
458
540 - '

B.30

m.

!

281
374
157
540

6.23
Calculated Apparent Resistivity Pseudosection

Depth  Iteration 5 RMS error= 2.8 %
o m

Inverse Model Resistivity Section

N N I N (N [ [ [ BN S [ ([ .
257 341 45.2 B0.0 795 105 140 185
Resistivity in ohrm.m Unit electrode spacing 0.800 m

Yympoa 4.4 Arotedécpota SokipaoTtikng ddtaéng Wenner.

A6 T0 OmOTEAECUATO GUUTEPAVALE OTL TO AVATEPO GTPMHOTO TOV KAADTTOVV TO
VIESOPOG €yovv KUpla TN avtiotaong petagd 150-250 Ohm. Avéioyo pe 10 OGO
CLUTOYEG ElVOL O TEPLOYEG KOl TOOT] VYPOGIO TEPLEiYE, TA KATMTEPO CTPOUATA EXOVV
Kopla T avtiotaong 30-100 Ohm.

Metd TNV 0OAOKAp®GN TOV SOKIUOV ATOPAGIGOLE VO YPTCLLOTOGOVUE SLITOEN
Schlumberger Ady®m tov vynAol BopvBov mov mapovciale n mepoyr. Emouévag frav
adbvoto va ypnowyorondel dataln dmoiov-durdAov. Emiong ot mAnpogopieg mov

THPOUE NTAV a0 KaT®TEP PAON 0o TV mepoyn ¢ ddtaéng Wenner.

102: Awataén Schlumberger, 48 nicktpooia, diaetyua Sm.

-85 -



Amo ta amoteAéopato TG NAEKTPIKNG otaokomnons ot 102 kpivovue O6tL 10
EMPAVELONKO KAV TNG TTEPLOYNS (0TS QaiveTon 6€ OAEG TIC NAEKTPIKES OLOGKOTNCELS)
etvar oAAovPro/TeTaptoyévn amobépata pe TG TWEG TG NAEKTPIKNG Oy®YILOTNTOS VO
Kopaivovton petaEd 50-150 Ohm kot 10 whyog pexpt 2m. To dedtepo oTpOUO Eivor
GULVEKTIKA WJAHOTO IE TIG TIES TNG NAEKTPIKNG Oy@YHOTNTOG VO Kupoivovton peta&y 20-
40 Ohm. Amo6 to Pdabog twv 20m kor kdtew pio (O peTaQopas @aivetol PHETAED TV
Unuatov kot tov vroPfddpov, mBavdS VYMAL SPpOUEVNG Kol YEUATNG UE VEPO HE
TIES TNG NAEKTPIKNG oY@y UOTNTOG Vo Kupaivovtal kéto omd 10 Ohm.

0o 40.0 80.0 1200 160.0 m
L | | ! !

2.60
6.59

. = _ . —
S
143
-~
18.2 =
20
B

3358

Measured Apparent Resistivity Pseudosection

0o 40.0 80.0 1200 160.0 m
L | | ! !
2.60

6.59 -
105
182

220
258
297
I3A

Calculated Apparent Resistivity Pseudosection

Depth  Heration 5 RMS errar=7.9 %
0o 40.0 800 1200 1600 m
n n " h

1.22

S R T
6.21

-

121
192
234
260
329

3B.4

446
Inverse Model Resistivity Section
I I I S [T [ ] O e .
614 9.57 148 233 3®3 566 852 136
Resistivitv in ohm.m Unit electrode spacing 2.50 m.

Xympa 4.5 Anotedéopato 102

103: Awataén Schlumberger, 48 nicktpooia, diaeTnua Sm.
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And to amoteAéopoto TG MAEKTPIKNG olaokomnong 103 gaiveton ot TOl
EMPOVELOKG CTPAOUOTO TOV KOADTTOLV TNV TEPLOYN £XOVLV KLUOVOUEVO TTOYN HEXPL
4m.Ta SwPpopéva uota ekteivoviar oto Pdbog tov 20 pétpov. H dwPpopévn
Aekavn apyiler and to 20 pétpo kol KAT® Kou €ivor yeUATn HE VEPO €YOVTOG TLUES
ayOYILOTNToS KAt Tov 10 Ohm. Xt0 k€vipo Tng SlooKOTNONG PaiveTol MG LITAPYEL
woa {ovn omacipatog, n omoia gueoaviletor kol o GAheg dlackomnoelg Onwg Oa
emonpavOet apyodtepa.

Istro_s|_1.bin

Pel DID qu Bqﬂ TQIDD WEPD m
2E0
6.59
105
14.3
182
220
258
297
335

Measured Apparent Resistivity Pseudosection

oo 400 80.0 1200 160.0 m
! !

40.0 80.0 1200 160.0 m
n h

L T e e e A B o e - —

Resistivitv in ohm.m Unit electrode spacing 2.50 m.

Xympa 4.6 Anoterléoparto 103

104: Arataén Schlumberger, 48 nicktpooia ue draoTnua 4m.
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Ymv 104 dweokdémnon N emeaveloky kGAvyn £xel Ektaon mepimov 5 m. I{parta
KaAvmtovy Babog 5-20m oe dwdpopa pEpN. Amd to 20m kol kGt vmdpyer (O
ayoyiporag pe Tipég meplocotepo omd 100 Ohm ko o {dvn mov @aivetor va
mopeppaiveror petald avtdv Tov Teployav ayoyudttos. Onog avt) n {ovn piyroatog
enpaviletol oe OAeC TIG OOKOMNOELS , Qoivetol g elvor €va mbavd priyua otnv
mepLoyn, mov yepiler pe vepd, to omoio e&nyet m yaunAn {ovn ewdwng avtiotaone. H
Covn ayoypdtrag propet va eEnynbel og Aekdvn, mbavog dafpopévos acBectolboc.

Istro_s|_3.bin

PsZ 0.0 320 64.0 96.0 125.0 180.0 m

208
527
837

13.0

176
207

253

299
329

Measured Apparent Resistivity Pseudogection

Pl gp 320 540 %0 1260 160.0 "

208
527
837

13.0

176
207

283

299
329

Calculated Apparent Resistivity Pseudosection

Depth  Iteration 5 RIS error = 26.9 %
0.0 640 96.0 125.0 160.0 m

0.897
487
967
155
188
2245
266
31.0
359

41.5

?esislwily in‘uhm m Unit electrode spacing 2.00 m.

Yympoa 4.7 Anotedéopata 104 dtockodTNong

105: Awataén Schlumberger, 48 nicktpooia ue draeTnua Sm.
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Ymv meployn O6mov M 105 dackomnon paypoatomomonke, n dtafpouévn Aekdvn
elvar yepatn pe vepd ko givan og éva peyoivtepo Pabog mepimov 40 m , dmov ta WCnpata
KoAOTTOUV amd S5 émg 33 pétpa mepinov. H {dvn omacipatog mov eppaviotnke oe OAEg
TIC TPONYOVUEVEG OLACKOTNGELS PaivETOL VO E0@avIfETOL GE 0VTO, TAPOAO TTOL Eivat E6M
o Lovn og mepimov 100 m oy opilovrio dievbuvon Kot ekteivetar EKEl OTOV O TIHES
™G €0KNG avtiotaong TEPTovy. Avtd umopel va givol n aAinAovyio Tov priypatog ,

OALG Elval TO GLVEKTIKO.

Istro_s|_1.bin

0o qu Bqﬂ TQIDD WEPD m
2E0 —
6.59
05
143
18.2
20
258
297
335

Measured Apparent Resistivity Pseudosection

oo 400 80.0 1200 160.0 m
I I ! !

Calculated Apparent Registivity Pseudosection

Depth  Iteration 5 RMS error = 11.1 %
0.0 400 80.0 1200 1600 m
112 1 1 - L h

B.08

121
19.3
235
28.1
332
38.8

449
Inverse Model Resistivity Section

[N I I N (N [ [ [ B ([ (N [ N .
50 8.03 128 208 330 529 8438 136
Resistivitv in ohrm.m Unit electrode swacing 2.60 m

Xyqpo 4.8 Anotedéopota [05 dtuokdmmong
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106: Awataén Schlumberger, 48 nicktpooia, diaeTnua Sm.

Ymv dwokémnon 106 1o cuveKTIKO GTPOUO YIVETOL TOAD AENTO, KOl LOVO GTO
KEVTIPO TNG OlOKOTNONG Kol Topovclaletor oG otpoue pe moyog 20m. H omaocuévn
Aexdvn apyiler amd mOAD YynAotepa amd GAAEC SOUCKOMNGCELS aKPBOS UETA amd TNV
EMPOVELOKT KAAVYT ota 6m. Agv vdpyel Kavéva otoyeio g {dvng otdomacng oe
oVTHV TNV SLoKOTN o).

Tomi_B.bin
0o 40.00 ao0.0 1200 1600 m
i 1 L N

«-\“ ——

Measured Apparent Resistivity Pseudosection
00 40.00 80.0 1200 1600 m
i 1 ! h

e T———
27 ‘

Calculated Apparent Registivity Pseudosection

Depth _lteration & RMS erar = 3.7 %
oo 40.00 80.0 1200 160.0 m
L I ! !

163

8.29 -

121
16.2
207
267
.2

372

440

Inverse Model Resistivity Section

[ I I N (NN [ [ [ BN [ (N [ N .
128 17.5 238 325 441 B0.O 5} 1
Resistivitv in ohrm.m Unit electrode swacing 5.00 m

Xyqpo 4.9 Anoteréopota [06 Stouokdnmong
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109: Avataén Schlumberger, 48 yicktpooia ue owgorTua Sm.

Ymv 109 n {dvn dilomacng dev VILAPYEL LIOVOMOVTOS OTL TO PYHA €lte Tyaiivel
Babvtepa ota Wnuata, | otapotd oty toun 105. H mepoyn €xel emoeaveloky kdivyn
vy o éktaon S p. Kdto and exeivo 10 otpopa 1KHHATog N TANp®Oo| elval TOAD Aemth,
Kot givon mbavag damotiopévn pe vepd. Mo aAAn e&nynon pmopel va givar 0Tt apov
OLTY 1) YPOUUN €val 6TO HEYOADTEPO VYOGS OO OAESG TIG AAAES, OEV LITAPYEL KavEVa Ilnuo
KaBOAOL AAAG HOALG M| EMPavELOKT KOAVYT EEKIVIIGEL GTNV AeKdvn TTOL givor yepdTn pe
vepd and tote eivan dSafpopévn eartiag g akpaiog piénc.

Istro_s|_1.bin
0o 40.00 ao0.0 1200 1600 m
i 1 L N

2.60 — —

\‘

Measured Apparent Resistivity Pseudosection

0o 40.00 80.0 1200 160.0 m
L I n h

R

Calculated Apparent Registivity Pseudosection

Depth _lteration 5 RMS erar = 4.0 %
0o

163

8.29
121
16.2
207
267
.2

372

440
Inverse Model Resistivity Section

[N N N (NN [ [ [ B [ (N [ .
9.44 142 21.2 IR 47.8 e 107 161
Resistivitv in ohrm.m Unit electrode swacing 5.00 m

Xymqpo 4.10 Anoteléopata 109 dtouokdmnong
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116: Awataén Schlumberger, 48 nicktpooia ue draeTyua Sm.

H dwokdnmon 116 npaypatomornie oA Kovid ot OGAacod, TPOKEUEVOD Vi
e€eTdoEl €AV VIAPYEL UKL TEPIMTOON TNG TOPEIGOPLONG TOV VPAALLPOV VEPOD GTO
VIPOPOPO GTPOO YAVKOV VEPOV. AT TO AMOTEAEGHOTA KOVEVO TETOL0 GUUTEPAGHLOL OEV
Bynke, Ko ToTEVOVUE OTL 1] AEKAVN €IVOL GTOGUEVT] GTNV KOPLPT GLTOL KOl PEPVEL TO
YAVKO vEPO TTOV TPOEPYETOL OO TOL fOLVA, OAAL KOVEVO VOAALLPO VEPO OEV TOPEICPPEEL
and ™ OdAlacca. To kopveaio aALOVPlO oTPpOUA £XEL TO TAYXOC HEPIKOV UETPOV, KO
vIapyel o tepoyn 7 €mg 20 L mov Exel TIC VYNAOTEPES TIUES EIOIKNG OVTIOTAONG, Ol
omoieg pumopovv va eEnynbodv ¢ cvvekTikd WKHNATO TOL KAAVTTOLY OAOKANPN TNV
nmepoyn. Kdto amd avtd eivar 1 SwPpopévn Aekdvn pe TIC YOUNAEG TIHES EOIKNG
avticTaong.

Istro_s|_1.bin

Pl oo 3200 64.0 96.0 1280 160.0 m
L L I L !

208

o — e
15 F -
7 D e
253 >
298 .~
L -

36.0 -

Measured Apparent Resistivity Pseudosection

0o 3200 B4.0 96.0 1280 160.0 m
L L I h h

253
299

Calculated Apparent Resistivity Pseudosection

Depth  Iteration 5 RMS error = 8.8 %
00 32.00 640 96.0 1280 1600 m
i 1 ! h h

1.30
6.63
129
205
250
298
362
41.0

47.4
Inverse Model Resistivity Section

I I S [T [ O ] O .
531 103 0.2 /3 w67 149 291 565
Resistivitv in ohm.m Unit electrode spacing 4.00 m.

Xyqpo 4.11 Anotedéopata 116 dtookdmnong
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117: Avataén Schlumberger, 48 nicktpooia ue draeTynua Sm.

H dwaoxommon 117 givon mod kovtd ot Bdhacoa amd v 116, addd mdAl dev gival
eUPaVvEG kKavéva otolyeio g mapeioc@pvong vedipvpov vepov. To kopveaio oTpdpa
€xelL To hoG Mymv PETpav, ThOVOG AydTEPO OO 2, Kot KAT® amd ovtoOV eivar £vo TOAD
GUVEKTIKO OTpOUN Y®Pig vepo, mov mepieyel Inpata og Babog 30 m. Kdtw amd avtd 1o

oTpmdua ivor n Aekavn dtafpopévn kot yepdtn pe vepo.

Istro_s|_1.bin

Pel 0o 400 800 1200 160.0 200.0 m
260 : : : ! ‘
853
14.3
201
258
316
37.3
44.0

Measured Apparent Resistivity Pseudosection

0o 400 80.0 1200 160.0 2000 m
I I h h h

373
44.0

Calculated Apparent Resistivity Pseudosection

Depth _lteration 5 RMS erar=7.0 %
0o 400 80.0 1200 160.0 2000 m
L L ! L !

122
B.21
121
19.2
280
329
364
445
1.1

58.5

Inverse Model Resistivity Section

[ I N (N [ [ [ B[] ([ N .
274 482 73 128 09 35 570 4.3
Resistivitv in ohrm.m Unit electrode swacing 2.60 m

Xymqpo 4.12 Anotedéopata 117 dtookdmnong
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118: Awataén Schlumberger, 48 nicktpooia ue draeTynua Sm.

H dwokdémnon 118 eivar oyeddv oe kdbetn katevBvvon pe v 117, ko Mydtepo
ard 100 pétpa paxpid. H endvo kdioyn €xet mayog Om wg 6m mpog to vOTO, Kol KAT®
amd givor To otpodpa nuatwv, pe to whyog wepimov 10 m. Kdtow and ekeivo 10 otpdpo
etvan ) {dvn petdfaong otnv Aekdvn YELGUEVT 1E VEPOD.

Istra_s|_1 bin

sz 0o 400 80.0 1200 160.0 2000 m
I I h h h

260

—— e i T e——————
853 <

143

PaRl

258
3.6
373
44.0

Measured Apparent Resistivity Pseudosection

Ps.Z 0o

260
853
123
201
258
£l
37.3
410

Calculated Apparent Resistivity Pseudosection

Depth  Iteration 5 RMS error = 5.4 %
0.0

400 80.0 1200 180.0 2000 m
122 - L I h _ h h

6.21
121

19.2

Inverse Model Resistivity Section

496 8.82 157 279 495 a8
Resistivitv in ohm.m Unit electrode spacing 2.50 m.

Xyqpo 4.13 Anotedéopata 118 dtouokdmnong
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YoumEPAONATO ATO TV NAEKTPIKT] O10OKOTN 61 670 YPLo Totpo

O topéag evolopEéPovTog etvarl o wiaitepa prypoatdong (ovn, pe mbavong Eva
OMUOVTIKO pRYHa Tov €xel TV katevbouvon A-A, egartiog Tov pypatog n Aekdvn eivon
wWwAtepa dafpouévn ko yepilovv pe vepd moOv TPOEPYETOL AmO TO. PBOLVA TTOV
Bpiokovtar votia g mepoyns. To kopveaio otpdpo omoteheiton and TG aAAovPieg
/TeTAPTOYEVIG AMOBESELS, Kot AOY® TOL XPOVOL TOL 1 £PELVO TPUYUATOTOONKE TV
TOAD ENpog, Exovtog Tig TEG eWkng avtiotaong 100 Ohm.m kot endve. Kdtw ond
exeivo 10 otpoua glvarl éva oTpOpa pe To TAY0S va Kupaivetor and 10 €émg 20 m wov
elvar yepdto pe Wnpato mov eival GUVEKTIKA, YOPIC Vo LETAPEPETOL VEPO, UE TIC TIUES TIG
ewmng ovtiotaong and 20-40 Ohm. Agdopévov Ot 0 Soy®PIOUOS TV NAEKTPOSI®V
moikilel amd 4 emg Sm, Kapio EPELVO Y10 TIG APYAIES KATOGTPOPEG OV £YIVE, AOY® TOL
TEPLOPICUOV OTNV VYNAN avdAivon. Kavéva otoreio ¢ mapeicppouong vepov omd
Odlhacca dev Bpébnie, TPokeEVOL va KATOANEEL GTO GUUTEPAGHO OTL GTNV OPYoLdTNTO
ot M TEPLOYN NTAYV KOALPPEVN armd Bdlacca. Zvuvovalovtag T TANPOPOpieg amd Tig
OlOICKOMNGOELG KO TN YEOAOYIO TNG €VPVUTEPNG TEPLOYNG, avTh {dvn TEPTEL GYEdOV 0N
o1abun BdAaccag AOY® TG TEKTOVIKOTNTOG TNG TEPLOYNS, TAPOAO TOV KOAVTTETAL UE TO
wnuata e&outiog Tov PYHOTOS 6T foVVA 6T VOTLA.
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YEIXMIKH ATAXKOITHXH

T'pouun 01

Ta Prpota yio v enelepyacia kot v epunveio g 01d0iaong, eivor n emioyn
™G TPOTNG APEns (oymua 4.14), n dnpovpyia tov 2D SaypopipdTOV TPOKEWEVOL VoL
0pLoTOVV 01 O1OAAGELS Kot TEAKA, £VOG ETOVOANTTIKOG U1 YPOLIKOS oAyOptOpog
epoppoletor yio va vToAoYIiGEL Eva O10yMVIO TUNLO TOL TPOTVTTOV LOVTEAOL TOYVTNTOC.

24 Pick fimpl

Iy

Yypa 4.14.1 Emidéyovtog v mpdtn Aeien.
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SPREAD A

Line 01

f . f
P N . U N V- R . U\ B N N N N N N )

Yyqno 4.14.2 T-D dwypdaupato yio v ypouun 01
LINE®1.SIP: ISTRO - LINEB1 - REFRACTION

Spread A

S BN W WA WA N NN NN T

Vp1=690 m/s

! .E-D—E'DED'—D—-I).____
“B-p-E-B-B.-E

—s5—— D Df E%-Eﬁ-E-BDB_m_E] E

Vp2=1706 m/s

Yyqpo 4.14.3 H yeoloywkn doun mwov amoddnke yio tnv ypopun 01
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AT ™V TPOTN TOPATHPNOT POIVETOL OTL Ol YOUNAEG TAXVTNTES EMKPATOVV GTNV
TEPLOYN TOV €ival EVOEIKTIKO TV OAAOVPLOV GYNUOTICUMV GTNV TEPLOYN. ZTO C)EO10
4.14 avtmpoownevovtal ot xpovol Ta&dov Tov Kupdtov . Ot apiéelg éxovv dopbwbel
Ao TNV TOTOYPAPIKN EMIOPAO.

Mo v gpunveia avtdv T@V otoyEivy, Kabe ApiEn aviiotolel oe £va GTPOL
o6mov 1 PabidTtepn dbOA0CN TOL GEIGHIKOD KOHOTOG £xel Kataypapel. Katd cvvéneia, ot
TPMOTEG APIEELS (KOVTA GTN CEIGLUKT TNYY) OVTIGTOTYOVV OTO GUECH KOUATO TTOL divouv
TANPOQOPIES Yo TNV TAYXVTNTO TOL TPOTOV (EMPAVEIOKOV) OTPOUATOS. Ta mTpdTO
StOAaGUEVO KOLOTO OVTIGTOLYOVV GTO OEVTEPO GTPMUA, 1 1010 Sladikacio EQUPUOCTNKE
Kot Yo to. fabvtepo oTPOUATOL.

H tehikn epunveia yuo v ypopun 1 ocov apopd 1o kbpo TopovstdleTor oyEd0
4.14 6mov 1 pop@oAoyia TV AcLVEXEIMV (SLOAACELS) KOl Ol TaXOTNTEG TOV GLVEXDV
KOHATOV OVTITPOCSOTEVETOL AVO GTPOUOTO TOPATNPOVVTOL To TPDTO, GTPMOLA YOUUNATS
tayvtrog (690 m/sec) aviiotolyel oTovg AAALOVPLOVE Kol TETAPTOYEVELS GYNUATIGUOVG.
To devtepO oTpdpa €lvar 0 1010¢ KOPESUEVOS GYNUOTIONOG OV epPavilel VYNAOTEPES
tayvtreg (1706 m/sec).

I'papun 02

To oynuo 4.15.1 mapovotdlel v emAoyn ™S TPOTNS AEIENG Yo TO apyeio
ototyeiov 02-05. Eivon mpopavég 6Tt o1 apiEelg TV TEVTIE TPOTO®V YEDPMV®V Vol TOAD
BopvPdelg Adym ™G HEI®ONG TOL GUOTOS AGY® TOV ETPOUVEIOKDV QPEPTMOV VAIKMV.

-908 -



Yyqpo 4.15.1 EmAéyovtag v Tpd Apién.
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SPREAD A

Line 02

¢ ; F,
J&—A—6—6—6—6—&—6—6—&—6—.&_.&"—:}—&—5—&“_5—5—&—&—&—5_

1A 12 14 16 18 ZA 22 24 Geo

LINEBZ.SIP: ISTRO — LINEBZ — REFRACTION
Spread A

T SEN T T B T R

Vpi1=452 m/s

__—D—D-FD—D-AD- -FAF-AF-BF-EF-BF-I F--EF-BF—(F~(F 'CF—CE'—EF-DF-.D_F—F— o

Vp2=2018 m/s

Vp3=4438 m/s
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Yymqpo 4.15.3 H yeoloykn doun mov amwoddnke yio v ypapun 02

Katd ocvvéneln, ol tpodteg apiéelg (Kovtd ot GEWGUIKN TNYN) OVTIGTOTYOVV GTO.
dpeco KOpATO TOV VoLV TIG TANPOPOPIEG Yo TNV TAXVTNTO TOV TPMTOV (EMPAVELNKOD)
otpopatog. Ta mpmdta dtwbAacpéva KOHOTO aVTIoTOL 0LV 6T0 devTepo oTpdpe H oo
dwadkacio epapudotnke yio o fabivtepa oTpdUATO.

H tehun epunveio yio v ypopupn 2 €€l ©G OMOTEAEGUO. TO KOO OTMG
nopovotdletor otov oynua 4.15 6mov 1 HOPPOAOYID TV AGVVEYEIDV (SIOTTPEG) Kot Ol
TaOTNTEG TOV KLVUATOV avTmpoconeveTal. Tpia otpopata tapatnpovviol. To Tp®dTo,
OTPOU YOUNANG TaxOTNTOG (452 m/sec) avTIoTolyEl OTOV TETOPTOYEVH oYNUOTIoHO. To
devTEPO OTPOMO elvar €vog TO GLVEKTIKOS OAAOVPLOG OYNUATIGHOS Tov epeavilel
vynrotepeg toyvumteg (2018 m/sec). To televtaio (Tpito) oTpdpa ovTioTOolKEl GTOV
acPeotoérbo (4438 m/sec).

I'pappn 03

Y10 oynua 4.16 eaivetor 1 emAoyn g TPAOTNG APENG Yo To apyeio ototyeimv
03-04. Eivor mpogoavég 01t ot a@ielg Tov dvo TeEAeLTOi®V YEOPOVOV Elval apKeTd
BopvPddelg £ToL amOPVYE VO EMAEEOVIE TA TPADTO YTLTLUATOL.

.375hnm»Mﬂ__a‘+l?_

V258w g,

T

588 ™
.875 ™
088 Pt

™

Yyqpo 4.16.1 Emdéyovtog v Tpdt aeién
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SPREAD A

Line 03

! 1 !
PN Y NS N S N N S . G N N /N N N N . 7 " -

1 2 18 12 14 16 18 28 22 24 Geo

Yypa 4.16.2 T-D dwypdppata yio tny ypouun 03

LINEB3.8IP: ISTRO — LINEB3 - REFRACTION
Spread A

—— M 3w w - m a & “ 5 w 3 w 3w g 3 w 8

Vp1=488 m/s

—mCACACAC B~ G- G-T6-BE-CE(6_Cp g 6-C6-C-65 G F-F—F—ols—F—G

Vp2=2021 m/s

VP3=5134 m/s

Yyqpo 4.16.3 H yeoloykn doun mov amoddonke yio tnv ypopun 03
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ATO TV TPAOTN TOPATPNCT TOV XPOVOV UETAPOPAS POIVETOL OTL Ol YOUNAES
TOYVTNTEG  EMKPATOVV OTNV  WEPOYN, EVOEIKTIKO TV OAAOVPU®OV  TETOPTOYEVAOV
OYNUOTICU®V NG TTepLoyng. Ot apigelg Exovv d10pBwbel and v TomOYpOPIKY EMIOPOOT).
Mo mv epunveia avtdv ToV otoyeioyv, kabe APiEn avtiotoyel o £va GTPMU OTOL 1)
Babvtepn o140 aon TOov GEGUIKOL KOMATOG £xel kataypapel. Katd cuvéneia, ot mpdTeg
api&elg (KOVIA oTn GEICUIKN TNYR) GVTIGTOLYOVV OTO GUEGO KVUOTO 7OV Oivouv TIg
TANPOPOPIEG YO TNV TOYVTNTO TOL TPAOTOV (EMEAVEINKOD) oTp®UaTos. Tao mTpmdTaL
SLOAUGUEVO KOHOTO OVTIGTOLYOVV GTO JEVTEPO GTPMMUA, 1 1d10 Stodikacio EQUpUOCTNKE
v BabvtEPO GTPO AL

I'pappn 04
Y10 oyfuo 4.17 mapovcidletor MEMAOYN NG TPOTNG APIENG Y TO apyeio
otoyeiwv 04-08 (vt N Ayn AeOnke 610 TEA0G TOL GYESLOYPALUILOTOC)

Move pick #/3, Speed(19)=0Q Gain +/— @ Z Mi Next Chan 141

!"'.M’i""'u' i-'n'J udL ;
M"“leﬁ""-..lﬁl._llﬂ'l.mﬁ_r

e N | . : 1} r"-,_ﬁj

" f[rjlﬁ "mh'l-‘;'u"} “l.f \U,

[ B I = R A I SN

Yyqpo 4.17.1 EmAéyovtog v Tpdt aeién
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SPREAD A

LINEB4 .5IP: ISTRO — LINEB4 — REFRACTION
Spread A

—-—4——#——r——!——!——F——!—4iii;it;:i§igi1;i?§;#——r——4——#——?——!——!——!——!—AF——— =

T CHFCEC-A— D Dpp b v cE CF-CF 62 6—6~G--G-IG-EG-- G.EG-FG FG-F_F__

Vp2=1874 mls

Vp3=4291 m/s
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Yymqpo 4.17.3 H yeoloykn doun mov amoddnke yio v ypapun 04

H tehun gpunveio yuoo ) ypopun 04 66ov apopd 10 KOO TopovctaleTol 6To
oyfqua 4.17 6mov 1 LOPPOAOYI TOV AGLVEXEUDV KOl Ol TOYVTNTEG TOV YOPIKOV KLUUATOV
avTITPOcOTELETAL. Tpio oTpdpoata mapotnpovviol. To mwpmdTo 1NUAT®OES CTPOU
TayvTNTog (495 m/sec) avtiotol el GTOV TETOPTOYEVH QAALOVPLO GYNUOTIGUO TOV KOADTTEL
mv mepoy peAémc. To deldtepo oTpdua €ivor €vag MO GLVEKTIKOG KNUOTMONG
OYNUOTICHOG pHe vynAdtepeg tayvtntes (1874 m/sec). To 1pito orpdpo eivor To
Bpoy®mdeg VIOGTPOUO TNG TEPIOYNS OV AVTIGTOXEL 6TOV 0oPectoAbo (4291 m/sec). H
gpunveio mov €yve vrootnpileton omd T AMOTEAEGUOTO TOV EMTVYYAVOVTOL OO TNV
EMPAVELN YEMAOYIKA KO TIG SLOOEGYLES TANPOPOPIEC YEWTPNCE®V.

I'pappn 05
To oynua 4.18 mapovcialel v €mAoyn TG TPAOTNG APIENG Yoo TO apyeio

ototyeiov 05-06.

1 4 d
th ! "uup'uﬂu"u”..

L ATE A e Sy

25 smeme

Yyqpo 4.18.1 EmAéyovtog v Tpdt aeién
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Eivar mpopavég 0tL o1 Tpdteg 4 KupaTopopeég eivarl moAd BopuPddelg (oTpdpa
QEPTAOV VADV) Kot OEV YPNOLUOTOMONKAV Y10 TNV ETAOYY TOV YPOVOV UETAPOPHG. ATO
NV TPAOTN TAPOTNPNON TOV YPOVEV gpeaviletar 6Tt ot YaunAEg TaydTNTES EMKPATOHV
OTNV TEPLOYN TOV EIVOL EVOEIKTIKO TOV TETUPTOYEVAV Kol OAALOVPLOV GYNUATICU®OV TNG
neployne. Ot api&elg £xovv dtopbwbel yioo Tnv Tomoypapikn| enidpaon. o v epunveia
AVTOV TOV GTOLEIDV, KAOe ApiEn avtioTotyel o€ Eva otpmdpa 6Tov 1 Pabdtepn d1d0iaon
TOV GEIGIKOL KOHOTOG £xel kataypopei. Katd cvvénela, ol mpodteg apifelg (kovtd ot
CEIGLIKY] TTNYN) GVTICTOLYOVV OTO GUECO KOUOTO OV Oivouv Tig TANPOPOpieg Yo TV
TOYVTNTO TOV TPAOTOL (eMPavelkoD) otpopatos. To mpota dablocuéva kduoTo
OVTIGTOLYOVV GTO SEVLTEPO GTPOLLO 1] 1010 dradtkacio EPapUOSTNKE Yo BabOTEPO GTPOLAL.

SPREAD A

Line 05

1
I
N N S N N N N S N N U N N | N N N G N — _— N—

1 2 18 12 14 16 18 28 22 24 Geo

Yynpa 4.18.2 T-D dwypdppata yio tny ypouun 05
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LINEBS.SIF: ISTRO — LINEBS - REFRACTION

Spread A

Vp1=467 m/s

A -'FC-—ﬁc__n_C—-IC_B_'EE" E‘-BE—'HF_(F"CF—CG_( G C_(__G- G-.I)_C D
L] D —F—

Vp2=2156 m/s

DD

- C b
—70—--..____?—;?_&___9_
; 2% F - 6 66— "
L B =

Vp3=4395 m/s

Yymqpo 4.18.3 H yeoioykn doun mov amoddonke yio tnv ypopun 05

H tehum egpunveio yuoo ) ypopun 04 66ov apopd 10 KOO TopovctdleTol 6To
oyfqua 4.17 6mov 1 LOPPOAOYIN TOV AGLVEXEUDV KOl Ol TOYVTNTEG TOV YOPIKOV KOUUATOV
avTITPocMTELETAL. Tpio oTpdpoato mapotnpovviol. To mwpmdTo 1NUAT®OES CTPOUN
TayvTNTOg (467 m/sec) avtioTol el GTOV TETOPTOYEVH AAALOVPLO GYNUOTIGUO TOV KOADTTEL
mv mepoy HeAénc. To deltepo oTpdua €ivor €vag MO GLVEKTIKOG KNUOTMONG
OYNUOTIOHOS pe vynAdTepes Tayvtteg (2156 m/sec). To tpito otpdupa eivar 1o
Bpayddeg vTOSTPOUO TNG TEPLOYNS TOV avTIoTOLKEL 0TOV acPectoAbo (4395 m/sec). H
epunveia mov €ytve vrootnpileTon omd TO AMOTEAEGUOTO TOV EMITVYYAVOVTOL OO TNV
EMPAVELN YEDOAOYIKA KO TIG SL0OEGIUEG TANPOPOPIES YEDTPOEDV.

I'pappij 06
To oynua 4.19 mapovcidler v emAoyn G TPAOTGS APIENG Yoo TO apyeio

otoryeimv 06-05.
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Yyqpo 4.19.1 Emdéyovtog v Tpdt aeién

ATO TV TPAOTN TOPATPNCT TOV XPOVOV UETAPOPAS POIVETOL OTL Ol YOUNAES
TOYVTNTEG  EMKPATOVV OTNV  WEPOYN, EVOEIKTIKO TV OAAOUPL®OV  TETOPTOYEVAOV
OYNUOTICU®V TG TtepLoyng. Ot apigelg Exovv d10pBwbel and v TomOYpOPIKY EMIOPOOT).
Mo mv epunveia avtdv ToV otoyeiov, kabe APiEn avtiotoyel o £va GTPMUL OTOL 1)
Babvtepn o140 aon TOV GEWGUIKOL KOMATOG £xel kataypapel. Katd cuvéneia, ot mpadTeg
aQifelc (Kovtd oTn GEIGUIKN TNYN) OVTIOTOLYOUV OTO GUECOH KOUOTO 7OV OivOuV TIG
TAnpopopieg yoo TV TOXVTNTO TOL TPAOTOV (EMPOVELNKOV) OTPp®UATOS. Ta TpdTO
SbAaCUEVO KOUATO OVTIGTOLYOVV OTO OEVTEPO GTPAOMA, 1 1010 dadikacio EQUPUOGTNKE
v Babvtepo oTpd L.
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SPREAD A

Line 06

1A 12 14 16 18 28 22 24 Geo

. Zympa 4.19.2 T-D dwypdppata yio v ypouun 06

LINEBG.SIP: ISTRO — LINEBG6 — REFRACTION
Spread A

3w w3 m T m 8

Vp1=553 m/s
—C—

“CBCBDBp..p—<CECED-FDFD-FDFop_

Vp2=1912 m/s

Vp3=3670 m/s
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Yyqpo 4.19.3 H yeoloykn doun mov amoddnke yuo v ypapun 06

H tehum epunveio yuoo ) ypopun 04 66ov apopd 10 KOO TopovctaleTol 6TO
oyfua 4.19 6mov N LOPPOLOYIN TOV AGLVEXEUDV KOl Ol TOUYVTNTEG TOV YOPIKOV KUUATOV
avVTITPOCOTELETUL. Tpio oTpdpoato mapotnpovviol. To mpmdTo 1ENUAT®OES CTPOU
TayvTTog (553m/sec) avtiotoyel 6Tov TETAPTOYEV AAAOVPLO GYNUATICUO TOV KOADTTEL
mv mepoy] peAémc. To devtepo oTpdpa €ivor €vag MO GLVEKTIKOG KNUOTMONG
OYNUOTICHOG e vynAdtepeg tayvtntes (1912 m/sec). To 1pito otpdpo eivor Tto
Bpoaymdeg vITOGTPOO TNG TEPIOYNG OV AVTIGTOXEL 6TOV 0oPectoibo (3670 m/sec). H
epunveio Tov £yve vrootnpiletonl omd T AMOTEAEGUOTO TOV EMTVYYAVOVTOL Od TNV
EMPAVELN YEDOAOYIKA KO TIG SL0OEGIUEG TANPOPOPIES YEDTPIOEMV.

I'pappn 07
To oynua 4.20 mapovctalel v €mAOYn TG TPAOTNG APIENG Yoo TO apyeio

ototyeiov 06-05.

Move pick £/, Speed(1-9)=9@ Gain +/— N Zoom @ Uindou Next Chan {-T W Exit=Esc

Yyqpo 4.20.1 EmiAéyovtog v Tpdt aeién
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Ot tedevtaieg 5 kvpatopopeés (20-24 iyxvn) elvar apketd BopuPddn Kot dev
YPNOWOTOMONKAV Y10 TNV ETAOYN TOV YPOVAOV HETAPOPAS. ATO TNV TPAOTN TOPATHPNON
TOV YPOVOV UETAPOPAS POIVETOL OTL Ol YOUNAEG TOYVTNTEG EMIKPOTOVLV GTNV TEPLOYN,
EVOEIKTIKO TV 0AALOVPLOV TETAPTOYEVOV GYNUOATICUOV NG Tteploxns. Ot apitelg Exovv
dopBmbel amd v Tomoypapikn enidpacn. ['a v epunveia avTdV TOV cToEi®V, KAOE
apiEn avtiotoyyel og Eva otpmdpa 6oL 1 fabiTEPN SIAOANGT TOV GEIGUKOD KOUOTOG £XEL
kataypagel. Kotd cuvéneia, ot mpdtec apifelc (Kovid 6t GEIGUIKN TNYN) OVTIGTOL(OVV
oto. dpeco KOPOTO 7OV SIVOLV TIG TANPOPOPIEC YlO. TNV TOYLTNTO TOL TPDTOV
(emavelonkov) otpdpatog. To mpdTo deblacuéva KOUATE OVTIGTOO0OV 6TO OEVTEPO

oTpOUa, 1 1010 Sradikacio epappocTnKe yio fadvtepo oTpd 0.

16 18 Z8 22 Z4 Geo

18 12 14

Yyqpa 4.20.2 T-D swypdppota yio v ypouun 07
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LINEB?.SIP: ISTRO — LINEBY — REFRACTION
Spread A

o » n - o » » n e

Vp1=434 m/s

—==D—D—¢DD._
‘A p ppFE-FE. E-CECFpp_

~E—F—-—
DF--F.pg p D6 GEGE

Vp2=2243 m/s

Yymqpo 4.20.3 H yeoloykn doun mov amoddnke yuo v ypapun 07

H tehum epunveio yuoo ) ypoppun 07 66ov apopd 10 KOO TopovctaleTol 6To
oyfua 4.20 6mov 1 LOPPOLOYIN TOV AGLVEXEUDV KOl Ol TOUYVTNTEG TOV YOPIKOV KLUUAT®V
AVTITPOGMTELETAL. AVO oTpdOpoTe Topatnpodviot. To mpdTo WNUOTOOEG OTPOU
TayvTNTOG (434m/sec) avtiotoly el 6ToV TETAPTOYEVT AAAOVPLO GYNUATICUO TOV KOADTTEL
mv mepoy peAémc. To deldtepo oTpdpa €ivor €vag MO GLVEKTIKOG KNUOTMONG
OYNUOTICHOG  pe  vynAdtepeg tayvtnteg (1912 m/sec). H epunvela mov €ywve
vrooTNPileTan amd TO ATOTEAEGUOTA TTOV EMTUYYAVOVTOL OO TNV EMPAVELN YEOAOYIKA
Kot TG O100EGILES TANPOPOPIES YEOTPNGEWV.

I'pappn 08

To oynua 4.21 mapovcidlel v emAoyn g TPOINS APENg Yoo To apyeio

ototyeiov 08-04.
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Yyqpo 4.21.1 EmAéyovtog v Tpdt aeién

Ot mpidTeC 4 KLUOTOHOPPES Kot 1 TeAevTaio glval apkeTd BopuPmoslg Kol dev
YPNOWOTOMONKAY Y10l TNV ETAOYN TOV ¥POVAOV HETAPOPAS. ATO TNV TPAOTN TOPATHPNON
TOV YPOVOV UETAPOPAS POIVETOL OTL Ol YOUNAEG TOYVTNTEG EMIKPOTOVLV GTNV TEPLOYN,
EVOEIKTIKO TV 0ALOVPLOV TETAPTOYEVOV GYNUATICUOV TNG Tteploxns. Ot apitelg Exovv
dopbmbel amd v Tomoypapikn enidpacn. ['a v epunveia avT®V TOV cToEi®V, KAOE
aeiEn avtiotolyel o€ éva otpdpa 6oL 1 Padvtepn 0140Lacn TOL GEIGHIKOD KOIATOG EXEL
kataypagel. Kotd cvuvénela, ot mpdteg apifelc (KOVTa 6T GEICUIKN TNYN) OVTIGTOL(OLY
oT0L QUECO KOMpOTOL 7oL Olvouv TIG TANPOQOpieg Yoo TNV TOXLTNTO TOV TPMTOL
(emeavelokov) otpopatoc. Ta TpdTa StabAacUEVE KOUATO OVTIGTOLOVV GTO OEVTEPO
OTPOU, 1 1010 St dtkacio EPapHOcTNKE Yo fabOTEPO GTPOUAL.
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Line 08

Yypa 4.21.2 T-D dwypdppato yio tnv ypouun 08

LINEBB.SIP: ISTRO — REFRACTION — LINEB&S
Spread A

s__m  m s m m m § ow

Vp1=545 m/s

~FC-F—FD-FDF.
G G G-F—F.

Do
BD—I D B_D_B__D.CF-.CF_I

Vp2=1603 m/s

Vp3=2830 m/s
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Yypa 4.21.3 H yewioywn dopur mov amodddnke yio v ypouun 08

H tehum epunveio yuoo ) ypopun 08 66ov apopd 10 KOO TopovctaleTol 6To
oyfqua 4.21 6mov 1 LOPPOAOYI TOV AGLVEXEUDV KOl Ol TOUYVTNTEG TOV YOPIKOV KLUUATOV
avTupoomneveTal. Tpia otpopota mopatnpovviol. To wpdto KNUOTOOES OTPOUN
tayvtrog (545m/sec) avtiototyel 6ToV TETAPTOYEVT] AAAOVPIO GYNUATIOUO TOV KOAVTTEL
™mv meployn HeAétng. To debtepo oTpdpa eivor €vag MO GLUVEKTIKOG WKNUOTMOONG
OYNUOTIOHOS pe vynAdtepeg Ttayvtreg (1603 m/sec). To tpito otpdpa eivar 10
Bpayddeg vrdSTPOUO TNG TEPLOYNS TOV avTIoTOLKEL 0TOV acPectorbo (2830 m/sec). H
epunveia mov €ytve vootnpileTon omd TO OMOTEAEGUOTO OV EMITVYYAVOVTOL OO TNV
EMPAVELN YEMAOYIKA KO TIG SLOOEGYLES TANPOPOPIEC YEWTPNCE®V.

I'papuij 09
To oynua 4.21 mapovcidler v €mAoOyn TG TPAOTNG APIENG Yoo TO apyeio

ototyeiov 09-06.

Move pick #/%, Speed(1-9)=9@ Gain +/— N Zoom [ Uindoull Next Chan {-T W Exit=Esc

Yyqpo 4.22.1 EmAéyovtog v Tpdt aeién
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Ov rtelevtaieg S5 wopatopop@ég  eivor  apketd  BopvPmdoelg  kor  dev
YPNOWOTOMONKAV Y10 TNV ETAOYN TOV YPOVAOV HETAPOPAS. ATO TNV TPHOTN TOPATHPNON
TOV YPOVOV UETAPOPAS POIVETOL OTL Ol YOUNAEG TOYVTNTEG EMIKPOTOVLV GTNV TEPLOYN,
EVOEIKTIKO TV 0ALOVPLOV TETAPTOYEVOV GYNUOATICUOV NG Tteploxns. Ot apitelg Exovv
dopbmbel amd v Tomoypapikn enidpacn. ['a v epunveia avTdV TOV cToyEiwV, KaOE
apiEn avtiotoyyel og Eva otpmdpa 6oL 1N fabiTEPN SIAOANCT TOV GEIGUKOD KOUOTOG £)XEL
kataypagel. Kotd cuvéneia, ot mpdtec apifelc (Kovid 6t GEIGUIKN TNYN) OVTIGTOL(OUV
oto. dpeco KOPOTO 7OV OIVOLV TIG TANPOGOPIEC YlO. TNV TOYLTNTO TOL TPDTOV
(emavelonkov) otpdpatos. To mpdTo deblacuéva KOUATA OVTIGTOLO0OV 6TO dEVTEPO
oTpOUa, 1 1010 Sradikacio epappocTnKe yio faddtepo oTpd 0.

SPREAD A

18 12 14 16 18 28 22 24

Yypa 4.22.2 T-D swypdppota yio tny ypouun 09
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LINEB9.5IP: ISTRO — REFRACTION — LINEA9
Spread A

Y N N NN SN N SN T SN A N SN S I S S T T A SN B B S S S

Vp1=468 m/s
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Vp2=2000 m/s
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Vp3=4320 m/s

Yypa 4.22.3 H yewioywkn dour mov amoddnke yio v ypouun 08

H el epunveia yoo ™ ypouun 09 6cov apopd to KOHO TOPOLGLALETAL GTO
oynua 4.21 6mov N LOPPOAOYIO TOV OIGVVEYELDV KOl Ol TOYVTNTEG TOV YOPIKOV KLUUATOV
avtumpoomnevetal. Tpia otpopota mopatnpovvior. To wpdto KNUOTOOES OTPOUN
TayvINTOG (468m/sec) avtioToly el 6ToV TETAPTOYEVT AAAOVPLO GYNUATICUO TOV KOADTTEL
mv mepoy peAémc. To dedtepo oTpdua €ivor €vag MO GLVEKTIKOG KNUOTMONG
OYNUOTICHOG e vynAdtepeg tayvtntes (2000 m/sec). To tpito otpdpo eivor To
Bpoy®mdeg vVITOGTPOUO TNG TEPLOYNS OV AVTIGTOXEL 6TOV 0oPectoAbo (4320 m/sec). H
gpunveio mov €yve vrootpileton omd T AMOTEAEGUOTO TOV EMTVYYAVOVTOL OO TNV
EMPAVELN YEDOAOYIKA KO TIG SL0OEGIUEG TANPOPOPIES YEDTPNOEMV.

I'pappij 10
To oynua 4.22 mapovctdlel v €mMAOYN NG TPAOTNG APIENG Yoo TO apyeio

ototyeiov 10-04.
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Move pick #/%, Speed(1-9)=9@ Gain +/— N Zoom [ Uindoull Next Chan {-T W Exit=Esc

Yyqpo 4.23.1 Emdéyovtog v Tpdt aeién

Eivon mpogovég 6t n 21" ko n 24" kopatopopen sivar apketd BopuPddelc kat
dgv YpNOUOTOMONKAV Yoo TNV ETAOYN TOV YPOVOV HETAPOPAS. ATO TNV TPOTN
TOPATAPNGCT TOV XPOVOV LETOPOPAS POIVETOL OTL Ol YOUNAEG TOYVTNTEG ENKPOUTOVY GTNV
TEPLOYN, EVOEIKTIKO TV 0ALOVPLOV TETAPTOYEVDV GYNUOTICU®V TNG TTeploxne. Ot api&elg
Exovv dopbwbel and v tomoypaikn enidpacn. [ v epunveio avTOV TOV GTOYKEI®V,
KkéBe adpi&n avtiotoryel oe éva otpodpa 6mov m Pabvtepn O1GOAACT TOL GEIGLKOD
Kopatog €xel kataypagel. Koatd cuvénela, ot mpdteg apifelg (Kovtd 6T GEICUIKY TNyN)
OVTIOTOLYOVV OTO GPEGO KOUOTO 7TOL OIvOuv TIC TANPOPOPIES Yoo TNV TOXVTNTO TOL
TPOTOL (EMPAVELNKOV) oTPp®UATOS. Ta mpdta dlbAacpuévo KOUOTO OvVTIoTOLY0UV GTO
deVTEPO OTPOLLA, 1) 1010 dladtKacio EpapuoOcTNKE Yo BabOTEPO GTPOLAL.
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SPREAD A

Line 10

Yyqpo 4.23.2 T-D dwypdupato yio v ypopuun 09

LINE18.SIP: ISTRO — REFRACTION -LINEi18
Spread A
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Vp3=3095 m/s
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Yypa 4.23.3 H yewioywkn dopur mov amodddnke yio v ypouun 08

H tehum epunveio yuoo ) ypopun 10 66ov apopd 10 KOpHo mopovstdleTol 6To
oynua 4.22 6mov 1 LOPPOAOYIO TOV OICVLVEYELDV KOl Ol TOYVTNTEG TOV YOPIKOV KLUUATOV
avTupoomnevetal. Tpia otpopota mopatnpovvial. To wpdto KNUOTOOES OTPpOUA
tayvtrog (333m/sec) avtiototyel 6ToV TETAPTOYEVT GAAOVPIO GYNUATIOUO TOV KOAVTTTEL
v meployn peAétng. To debtepo oTpdpa eivor €vag MO GUVEKTIKOG WKNUOTMONG
oYNUOTIOHOS pe vynAdtepeg tayvtmreg (1702 m/sec). To tpito otpdupa eivar 1o
Bpayddeg vrdSTPOUO TNG TEPLOYNS OV avTIoTOLKEL oTOV acPectorbo (3095 m/sec). H
epunveia mov €ytve vootnpileTon amd TO AMOTEAEGUOTO OV EMITVYYAVOVTOL OO TNV
EMPAVELN YEOAOYIKA KO TIG OLUOEGIUES TANPOPOPIES TMV YEMTPNCGEMV.

Tpapun 11
To oynua 4.24 mapovcidlel v €mAOYn TG TPAOTNG APIENG Yoo TO apyeio

ototyeiov 11-06.

Yyqpo 4.24.1 Emdéyovtog v Tpdt aeién
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Elvar mpopavég 0tL ta televtaio 3 yed@wvo NTov TOAD BopuPmddn kot dev
YPNOWOTOMONKAY Yl TNV EMAOYN TOV YPOVOV APIENG. ATO TNV TPOTN TAPOTHPNON TOV
YPOVOV UETOPOPAES QOIVETOL OTL Ol YOUNAEG TOXOTNTEG EMIKPOTOLV OTNV TEPLOYN,
EVOEIKTIKO T®V 0ALOVPLOV TETAPTOYEVOV GYNUATICU®OV NG Tteploxns. Ot apitelg Exovv
dopBmBel amd v Tomoypapikn enidpacn. ['a v epunveia avTdV TOV cToyEiwV, KAOE
apiEn avtiotoyyel og Eva otpmdpa 6oL 1N fabiTepn SIAOANGT TOV GEIGUKOD KOUOTOG £XEL
kataypagel. Katd cuvéneia, ot mpdtec apifelc (Kovid 61N GEIGUIKN TNYN) OVTIGTOL(OUV
oto. dpeco KOpOTO 7OV SIVOLV TIG TANPOGOPIEC YlO. TNV TOYLTNTO TOL TPDTOV
(emavelonkov) otpdpatog. To mpdTo dblacuéva KOUATA OVTIGTOO0OV 6TO OEVTEPO
oTpOU, 1 1010 Sradikacio epapprocTnKe yio faddtepo oTpd 0.

SPREAD A

Line 11

2 y

Yypa 4.24.2 T-D swypdppota yo v ypouun 11
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LINE11 .5IP: ISTRO — REFRACTION — LINEii
Spread A

e e —_]
. e —_—

e
I e ' Vp1=322 m/s
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A
Vp3=2910 m/s

Yypa 4.24.3 H yewioywkn dour mov amoddnke yio v ypouun 11

H el epunveia yioo ™ ypouun 11 6cov apopd to KOpo Topovslaletol 6To
oynua 4.23 6mov 1 LOPPOAOYIO TOV OICVVEYELDV KOl Ol TOYVTNTEG TOV YOPIKOV KLUATOV
avtumpoomnevetal. Tpia otpopota mopatnpovvior. To wpdto CNUOTOOES CTPOUA
tayvtrog (322m/sec) avtioTotyel 6ToV TETAPTOYEVT] GAAOVPIO GYNUATIOUO TOV KOAVTTTEL
v meployn HeAétng. To debtepo oTpdpa eivor €vag MO GUVEKTIKOG WKNUOTMOONG
OYNUOTICHOG pHe vynAdtepeg tayvtntes (1789 m/sec). To 1pito otpdpo eivor Tto
Bpoy®mdeg vITOGTPOUO TNG TEPLOYNG OV AVTIGTOXEL 6ToV 0oPectoibo (2910 m/sec). H
gpunveio Tov €yve vrootnpileton omd T AMOTEAEGUOTO TOV EMTVYYXAVOVTOL Od TNV
EMPAVELL YEOAOYIKA KO TIG O10OEGIUEG TANPOPOPIES TOV YEDTPNCEWV.

I'pappij 12
To oynua 4.24 mapovcidlel v emAoy ™G TPOIS APENg Yoo to apyeio

ototyeiov 12-02.
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Yyqpo 4.25.1 EmAéyovtog v Tpdt aeién

Elvar mpopavég 0tL ta tedevtaio 3 yed@wvo NTov TOAD BopuPmddn kot dev
YPNOWOTOMONKAY Yl TNV EMAOYN TOV YPOVOV APIENG. ATO TNV TPOTN TAPOTHPNON TOV
YPOVOV UHETOPOPAES QOiveTol OTL Ol YOUNAEG TOXOTNTEG EMIKPOTOLV OTNV TEPLOYN,
EVOEIKTIKO TV 0ALOVPLOV TETAPTOYEVOV GYNUATICUOV TNG Tteploxns. Ot agpitelg Exovv
dopbmBbel and v Tomoypapikn enidpacn. ['a v epunveia avtodV TOV oo Ei®V, KAOE
aei&n avtiotolyel o€ éva otpdpa 6oL 1 Pabitepn 0160LacN TOL GEIGHIKOD KOIATOG EXEL
kataypagel. Koatd cuvénela, ot mpdteg apifelc (KOVTd ot CEICUIKN TNYN) OVTIGTOL(OVV
oT0L (GUECO KOMpOTOL 7oL Olvouv TIG TANPOQOpieg Yoo TNV TOXLTNTO TOV TPMTOL
(emeavelnkov) otpopatoc. Ta TpdTa StabAacUEVE KOUATO OVTIGTOLOVV GTO OEVTEPO
OTPOU, 1 1010 St dtkacio EPapHOGTNKE Yo fabOTEPO GTPDUAL.
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SPREAD A

Line 12

1A 12 14 16 18 ZA 22 24

Yymqpo 4.25.2 T-D dwypdppato yio v ypopuun 12

LINE1Z.5IP: ISTRO — REFRACTION — LINEiZ
Spread A

e
B  m o ® m m m . _mm_w

T B Vp1=346 m/s .
(F—F—fp__ p—IF—(6—(6—6—(6-(g-06- G- IG-DG-EG T E-~F_
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Vp2=1867 m/s

o

Vp3=3853 m/s

Yymqpo 4.25.3 H yeoloykn doun mov amoddnke yuo tnv ypopun 12
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H tehum egpunveio yuoo ) ypopun 12 66ov apopd 10 KOO mopovstdleTol 6To
oyfua 4.24 6mov 1 LOPPOAOYIN TOV AGLVEXEUDV KOl Ol TOUYVTNTEG TOV YOPIKOV KUUATOV
avVTITPOCMTELETUL. Tpio oTpdpota mapotnpovviol. To mwpmdTo 1NUAT®OES CTPOU
TayvTNTog (322m/sec) avTioToyEl 6ToV TETAPTOYEVT AAAOVPLO GYNUOATICUO TOV KOADTTEL
mv mepoy peAénc. To deldtepo oTpdua €ivor €vag MO GLVEKTIKOG KNUOTMONG
OYNUOTICHOG pHe vynAdtepeg tayvmntes (1789 m/sec). To 1pito otpdpo eivor To
Bpoy®mdeg vVITOGTPOO TNG TEPIOYNG OV AVTIGTOXEL 6TOV 0oPectorbo (2910 m/sec). H
gpunveio mov €yve vrootnpileton omd T AMOTEAEGUOTO TOV EMTVYYAVOVTOL OO TNV
EMPAVELL YEDMAOYIKA KO TIG OL0OEGIUEG TANPOPOPIES TOV YEDTPNOEWV.

I'papun 13

To oynua 4.25 moapovctdlel TNV eTA0YN TG TPAOTNG APIENS Yo TO apyeio ototyeimv 13-
07.

Move pick £/3, Speed(1_9)=0Q Gain +/— Next Chan 141

Yypa 4.26.1 Emidéyovtoc v mpdtn aeién

Etvor mpopavég 6t ta tedevtaion 3 yedemvo Mtov moAd Bopufddn kot dev
YPNOWOTOMONKAY Yl TNV EMAOYN TGOV YPOVOV APIENG. ATO TNV TPOTN TAPOUTHPNON TOV
YPOVOV UETOPOPAES QOiveTOl OTL Ol YOUNAEG TOXOTNTEG EMIKPOTOLV OTNV TEPLOYN,
EVOEIKTIKO T®V 0AALOVPLOV TETAPTOYEVOV GYNUATICUOV NG Tteploxns. Ot agpitelg Exovv
dopbmbet amd v Tomoypapikn enidpacn. ['a v epunveia avT®V TOV cToEi®V, KAOE
apiEn avtiotoyyel og Eva otpmdpa 6oL 1N fabiTepn SIAOANCT TOV GEIGUKOD KOUOTOG £XEL
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kataypoagel. Katd cuvéneia, ot mpdtec apifelc (Kovid 6t GEIGUIKNY TNYN) OVTIGTOL(OUV
oto. dpeco KOPOTO 7OV SIVOLV TIG TANPOPOPIES YlO. TNV TOYLTNTO TOL TPDTOV
(emavelonkov) otpdpatos. To mpdTo dblacuéva KOUATA OVTIGTOO0OV 6TO OEVTEPO
oTpOUa, 1 1010 Sradikacio epappooTnKe yio faddtepo oTpd 0.

SPREAD A

Line13 ,_>-%

Yynpa 4.26.2 T-D dwypdppata yio tny ypouun 13
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LINE13.5IP: ISTRO — REFRACTION —LINE13
Spread A

e
~ W —
AT Vp1=350 m/s

_¢_—¢—F—F— F—fF~fF-1F— G—16—6-CE-6~CF-(G-IG--G-DG~

el —E—

Vp2=2242 m/s

Vp3=4565 m/s

Yympa 4.26.3 H yewAioykn dour mov amoddnke yio v ypouun 13

H tehucn epunveia yoo ™ ypouun 13 6cov apopd to KOpO TopovclaleTal 6To
oynua 4.25 6mov 1 LOPPOAOYIO TOV OIGVLVEYELDV KOl Ol TOYVTNTEG TOV YOPIKOV KLUUATOV
avtumpoomnevetal. Tpia otpopota mopatnpovvior. To wpdto KNUOTOOES OTPOUN
tayvntog (350m/sec) avtiotolyel 6Tov TETAPTOYEV AAAOVPLO GYNUATIGUO TOV KOADTTEL
mv mepoy peAémc. To dedtepo oTpdua €ivor €vag MO GLVEKTIKOG KNUOTMONG
OYNUOTICHOG e vynAdTepeg tayvtntes (2242 m/sec). To 1pito otpdpo eivor To
Bpoy®mdeg VITOGTPOO TNG TEPIOYNS OV AVTIGTOXEL 6TOV 0oPectoAbo (4565 m/sec). H
gpunveio mov €yve vrootpileton omd T AMOTEAEGUOTO TOV EMTVYYAVOVTOL OO TNV
EMPAVELL YEDOAOYIKA KO TIG OL0OEGIUEG TANPOPOPIES TOV YEDTPNCEWV.

Tpouun 14

To oynua 4.27 mapovcidlel v €mAOYN NG TPAOTNG APIENG Yoo TO apyeio
ototyeiov 14-07.
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Yyqpo 4.27.1 EmAéyovtog v Tpdt aeién

Elvar mpopavég 0tL ta tedevtaion 3 yed@wvo NTov TOAD BopuPmddn kot dev
YPNOYOTOMONKAY Yl TNV EMAOYN TGOV YPOVOV APIENG. ATO TNV TPOTN TAPOTHPNON TOV
YPOVOV UETOPOPAS QOIVETOL OTL Ol YOUNAEG TOXOTNTEG EMIKPOTOLV OTNV TEPLOYN,
EVOEIKTIKO T®V OAAOVPLOV TETOPTOYEVAV CYNUATICU®V NG epoyns. Ot apilelg Exovv
dopbwbet amd TV TomoypaPikn enidpacn. ['a v epunveia avtdv TOV oToLyEi®V, KOO
apiEn avtiotolyel o€ éva otpdpa Oov 1 Paditepn 0140 0o TOL GEIGHIKOD KOLATOG EXEL
kataypagel. Kotd cvuvénela, ot mpdteg apifelc (KOVTa 6T CEICUIKN TNYN) OVTIGTOL(OVV
oT0L QUECO KOpOToL 7oL Olvouv TIG TANPOoQOpieg Yoo TNV TOLTNTO TOV TPMTOL
(emeavelokov) otpopatoc. Ta TpdTa StabAacUEVE KOUATO OVTIGTOLOVY GTO OEVTEPO
OTPOUA, 1 1010 St dtkacio EPapHOcTNKE Yo fabOTEPO GTPO LA
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SPREAD A

337
& == =

Yypa 4.27.2 T-D dwypdppota yio tny ypouun 14

LINE14.5IP: ISTRO — REFRACTION — LINEi4
Spread A

o g

T Vp1=403 mls

~E_
—E B CF-(6-D6.q p g DEDG GEp

cC
c __

Vp3=2649 m/s
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Yypa 4.27.3 H yewAloyikr dopr| mov amoddbnke yio v ypouun 14

H tehum epunveio yuoo ) ypopun 14 66ov apopd 10 KOO TopovctdleTol 6To
oynua 4.26 6Tov 1 LOPPOAOYIO TOV OIGVVEYELDV KOl Ol TOYVTNTEG TOV YOPIKOV KLUUATOV
avTupoomnevetal. Tpia otpopota mopatnpovvial. To wpdto KNUOTOOES OTPpOUA
tayvtrog (403m/sec) avtiototyel 6TOV TETAPTOYEVT GAAOVPIO GYNUATIOUO TOV KOAVTTEL
mv meployn HeAétng. To debtepo oTpdpa eivor €vag MO GUVEKTIKOG WKNUOTMOONG
oYNUOTIOHOS pe vynAdtepeg tayvtmreg (1791 m/sec). To tpito otpdpa eivar 1o
Bpayddeg vTOSTPOO TNG TEPLOYNG OV AVTIGTOLKEL 0TOV acPectoOMbo (2649 m/sec). H
epunveia mov €ytve vrootnpileTon omd TO OMOTEAEGLOTO OV EMITVYYAVOVTOL OO TNV
EMPAVELN YEOAOYIKA KO TIG SOLUOECIUES TANPOPOPIES TMV YEMTPNGEMV

I'pappij 15

To oynua 4.28 mapovcidlel v emAoyn g TPOIS APENG Yoo To apyeio
otoyyeiov 15-03 .

Move pick £/3, Speed(1_9)=0Q Gain +/— Next Chan 141

Yyqpo 4.28.1 Emdéyovtog v Tpdt aeién
And v PO Tapatnpnon v ypdvev aeiEng epeavifovtor ot yopnAég

TOYVTNTES TOV LIAPYOVV GTNV TEPLOYN], EVOEIKTIKEG TMV TETAPTOYEVAOV KOl GALOVPiwv
oYNUATIOH®V NG mepoyns. [ v epunveio avtdv TV otoyeiov, Kabe aeién
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avtiotolyel oe éva otpopo 6mov N Poabvtepn S1dOAaon TOL CEGUIKOV KOUATOG €)EL
kataypagel. Kotd cuvéneia, ot mpdtec apifelc (Kovid 61N GEIGUIKN TNYN) OVTIGTOL(OVV
oto. dpeco KOPOTO 7OV SIVOLV TIG TANPOQPOPIEC YlO. TNV TOYLTNTO TOL TPDTOV
(emeavelnkov) GTPOUATOS

SPREAD A

line 15

Yypa 4.28.2 T-D dwypdppatao yio tny ypouun 15
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SPREAD A

line 15

Yypa 4.28.3 H yewAoywkn dour mov amoddnke yio v ypouun 15
‘Eva povo otpopo mapatnpeitor. Avtd to otpopo givor €vag cuvekTiKOg
Unuatoong  oynuoatiopds (859 m/sec) aviiotoyel otov  TETOPTOYEVI-OAAOVP10

OYNUOTICHO oL eU@ovileTol oTNV TEPOYN UEAETNG MG AMOTEAEGHO €VOG TEKTOVIKOV
YOPOKTNPIOTIKOD YVOPICLOTOG GTNV TEPLOYT VIO EPELVAL.

I'pappij 16

To oynua 4.29 mapovcidler v €mAoyn G TPAOTS APENG Yoo TO apyeio
ototyeiov 16-02
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Yyqpo 4.29.1 Emdéyovtog v Tpdt aeién

Elvar mpopavég 6Tt Ta tehevtoio Tpiot KLHOTOEWT NTav TOAD BopvPmdon Kot dev
YPNOWOTOMONKAY YO0 TNV EMAOYN TOV XPOVEOV TaEO100.ATO TNV TPOTY TOPATHPNON
TOV ¥poOveV ApiEng epeovifoviar ot YouUnAES TayOTNTEG MOV VIAPYOLV GTNV TEPLOYN,
EVOEIKTIKEG TOV TETAPTOYEVAOV KOl 0AAOVPlOV oynuatioudv g mepoyns. o v
epunveio ovTdV TOV oTotKEl®VY, KABE APIEN avTIoTOKEL OF £val oTpdpa 6oL M Pabbtepn
duabAaom Tov GEICUIKOV KVOpaTOG £xel kataypagel. Katd ocvvénela, ol mpateg api&elg
(KOVTA 01N GEIGLUKT TTNYT]) CVTIGTOLOLV GTO GUEGH KOUATO TOV OIVOLV TIG TATPOPOPIEg
YL TNV TaXHTNTO TOL TPAOTOV (EMLPAVELKOV) GTPMLLOTOG
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SPREAD A

Line 16

! & I
m—t‘.‘u—t‘.‘u—ﬂ—_—ﬂ—6—6—1&—6—6—6—_—6—6—6—11—6—6—6—&—6—6—

Geo 1 2 18 12 14 16 18 28 22 24 Geo

Yymqpo 4.29.2 T-D dwypdupato yio v ypopuun 16

LINE16.8IP: ISTRO — REFRACTION - LINEl6

SEpread A

P N S N e, :
Vp1=409 m/s
~S—B-fB-fL C-¢C1C-Fp—-D-pgp(E-F- F_-E—F-—F._ F—E.p

Vp2=2246 m/s
B B

EgEGIE—

B

A p =
- & DG T
Fprfp BEBESD D ¢ G

c C C G

Vp3=4543 m/s

Yymqpo 4.29.3 H yeoloykn doun mov amoddnke yuo v ypapun 16
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Tpia otpodpata wapoatnpovvral. To TpdTo Wnuotddeg otpdpa TayvInTog (409
m/s) avTIoTOLYEL GTOV TETAPTOYEVI-OALOVPI0 GYNUATIOUO TTOV KAADTTEL TV TEPLOYN
perétng. To devtepo otpdpa eivor pio {dvn petdpaong and 1o TPoNyoVUEVO GTPMLO GTO
OTPOUA BPAYOL KOt ETOUEVMG AVTO TO GTPOO EYEL TNV LYNAOTEPN TayOTNTa (2246 M/S).
To 1pito oTpdOUA Eval TO GTPOUA BPAYOL TNG TEPLOYNG TOV OVTIGTOLYEL GTOV
acPeotobo (4543 m/s).

I'pappij 17

To oynua 4.30 mapovcialer v emAOyn TG TPAOTNG APIENG Yoo TO apyeio
ototyeiov 17-04

Yyqpo 4.30.1 EmAéyovtog v Tpdt aeién

Eivar mpopavég 01t T TELevTaio 6 Kupatoedn ftav oAy Bopufddn Kot HTav
OVAPUOCTO YO TNV EMAOYN TOV YXPOVOV TaEd00. ATO TV TPATN TOPATHPNOT TOV
YPOVOV AiEng eueavifovior ot younAég TaxOTNTEG TOL VIAPYOLV OTNV TEPLOYN,
EVOEIKTIKEG TOV TETAPTOYEVAOV KOl 0AAOVPlOV oynuatioudv g mepoyns. o v
epunveio ovTdV TOV oTotKEl®VY, KAOE APIEN avTIoTOKEL OF £va oTpdpa 6oL M Pabbtepn
dtBAaon Tov CEGUIKOL KOHOTOG £xel Kotaypapel. Katd cvvémela, ol mpoteg api&els
(KoVTé 6TN GEICUIKN TNYT]) OVTIGTOLYOVV OTa Guecsa KOUATO TOV diVOLV TIG TANPOPOPIES
YL TNV TaXHTNTO TOL TPATOV (EMLPAVELKOV) GTPMUOTOG
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Line 17

Yymqpo 4.30.2 T-D dwypdupato yio v ypopuun 17

LINE17.SIF: ISTRO — REFRACTION — LINE17
Spread A

T_§ w o w § © m g w g - § g - g p owg pow

Vp1=685mls ; p ga-FF g e 1616,

oy DADBD p-pE-(E~ FgF fp___

Vp2=2549 m/s
C

I

Vp3=4359 m/s

Yyqpo 4.30.3 H yeoloykn doun mov amoddnke yio tnyv ypopun 17
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Tpia otpodpata wapoatnpovvral. To Tp®dTo KNUOTOIEG TP TayDTNTOG (685
m/s) avTIoTOLYEL GTOV TETAPTOYEVI-OALOVPBI0 GYNUATIOUO TTOV KAADTTEL TV TEPLOYN
perétng. To devtepo otpdpa eivor pia {dvn petdpaong and 1o TPoNyoOUEVO GTPMLO GTO
OTPOUA BPAYOL KOl ETOUEVMG OVTO TO GTPOO EYEL LYNAOTEPN TayvTNTO (2549 m/s). To
Tpito oTPOUA Eival TO GTPOO BPEyOVv TNG TEPLOYNG OV AVTIGTOXEL 6TOV aGBecTOAO0
(4359 m/s).

I'pappij 18
To oynua 4.31 mapovcidlel v emAoyn ™G TPOS APENG Yoo Tto apyeio

ototyeiwv18-07

Yyqpo 4.31.1 EmAéyovtog v Tpdt aeién

AT ™V TPOTN TOPATNPNON TOV XPOVOV AEENG epgoavifovtal ot youniég
TOYOTNTEG TOV LAAPYOVV CTNV TEPLOYN], EVOEIKTIKES TOV TETAPTOYEVMOV Kot OAAOOPlLmV
oYNUOTIOH®V NG mepoyns. [ v epunveio avtdv TV otoyeiov, Kabe aeién
avtiotoyel oe €va otpope 0mov 1 Pabvtepn S1GOANON TOV GEIGUIKOD KOUATOC EXEL
kataypagel. Kotd cvuvénela, ot mpdteg apifelc (KOVTd ot GEICUIKN TNYN) OVTIGTOL(OLV
oT0L QUECO KOpOTOL 7oL Olvouv TIG TANPOQOpiEG Yoo TNV TOXLTNTO TOV TPMTOL
(emeavelnkov) GTPOUATOG
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SPREAD A

Line 18

Yyqpo 4.31.2 T-D dwypdppato yio v ypopuun 18

LINE18.5IP: ISTRO — REFRACTRION — LINEi8
Spread A

-~ - Ff—® 3 °_m s -5 5 5 g -

Vpi1=627 m

< F-(F—
—B—C—C-=Cpnc-B— _B_E_CF_CF-CF—C§ CF- F._]}__G_EG- G-Eg-FG-FG-F——

Vp2=1746 m/s

The—B_ G
G ¢ &

Vp3=3335m/s
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Xyqpo 4.31.3 H yeoloykn doun mov amoddnke yio tnv ypopun 18

Tpio otpodpata mopatnpovviol. To TpdTo Wnpatmddes oTpdpa Toydrag (627
m/s ) OVTIOTOLYEL GE VOV GUVEKTIKO TETOPTOYEVI-OAAOVBLO GYNUATIGUO TOV KOAVTTEL
™V weployn peAétng. To devtepo otpdpa eivar £vag mod GUVEKTIKOG Kot S10TOTICUEVOG
NHOTOONG oYNUOTICHOG pe vynAdTepeg TayvTNTeS (1746 m/s). To Tpito otpdpa eivot 10
oTPOUA BPAYov TG TEPLOYNS TOL OVTIGTOLKEL 0TOV 0IoPecToAB0 (3335 m/s).

I'pappij 19

To oynua 4.32 mapovctdlel v emAoyn g TPOS APENg Yoo to apyeio
ototyeiov 19-03

Elvar mpopavég 011 t0 mpdTO KLpaTogwéG Nrtav moAd BopuPddec kol dev
YPNOYOTOMONKE Yot TV EMAOYN TOV ¥POVOV TaELd100. ATO TNV TPAOTN TAPOUTHPNON TOV
YPOVOV APiEng eugavifovior ot YoUnAEG TaxOTNTEG TOL VWAPYOLV OTNV TEPLOYN,
EVOEIKTIKEG TOV TETAPTOYEVAOV KOl 0AAOVPlOV oynuatioudv g mepoyns. o v
epunveio ovTdV TOV oTotKEl®VY, KABE APIEN avTIoTOKEL OF £val oTpda 6oL M Padbtepn
dtBAaon Tov oEGUIKOL KOpHOTOG £xel Kotaypapel. Katd cvvémela, ol mpodteg api&els
(KovTé 6TN GEICUIKN TNYY]) OVTIGTOLYYOVV OTa Gueca KOUATO TOV VoLV TIG TANPOPOPIES
YL TNV TaOTNTO TOL TPADOTOLV (EMLPAVELKOV) GTPMUOTOG
Avo otpodpato topatnpovvial. To mpdto tnpatmddes otpdpo TodTnTag (522 m/s)
OVTIGTOU(EL GTOV TETOPTOYEVH-OAAOVPLO GYNUATIGHO TOV KOAVTTEL TNV TEPLOYN LEAETNG.
To devtepo oTpdO Eivol TO GTPOUA BPEXOV THG TEPLOYNG TTOL AVTIGTOLKEL GTOV
acPeotorbo (3285 m/s).
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Move pick #/%, Speed(1-9)=3 @ Gain +/— N Zoom [ Uindoull Next Chan {-T W Exit=Esc

2 44.625 ~——, _.
e

T

5 31 .888 ~—

b 27.8Y5 ———=,
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Yymqpo 4.32.2 T-D dwypdupato yo v ypopuun 19

LINE19.5IP: ISTRO — LINE19 — REFRACTION
Spread A

- n - n " -

Vp1=522 m/s

] ____-]}E-""""
E—HAE— BE— E

e

gD

Vp2=3285 m/s

Yypa 4.32.3 H yewAoyikn dopr| mov amodobnke yio v ypouun 19

I'papun 20

To oynua 4.33 mapovcidlel v €mAoyn TG TPAOTNG APIENG Yoo TO apyeio
otoryeiov 20-05.

Ao ™V mpOT TapaTIPNON TOV XPOVOV AEENG epgavifovtal ol yoUnAEg
TOYVTNTEG TOV LIAPYOVV GTNV TEPLOYN], EVOEIKTIKEG TV TETAPTOYEVAOV KOl AALOVPiwv
OYNUOTICU®V TG mepoyns. L v epunveia avtdv Tov otoxeimv, kdbe aeién
avtiotolyel oe éva otpopa 6mov 1 Pabvtepn S1dOAaon TOL CEGUIKOV KOUOTOG €)El
kataypagel. Katd cvuvénela, ot mpdteg apifelc (KOVTa 6T GEIGUIKN TNYN) OVTIGTOLKOVV
oT0 GUECO KOpOTOL 7oL Olvouv TIG TANPOQOpieg Yoo TNV TOXLTNTO TOV TPMTOL
(emeavelnkov) GTPOUATOS

A¥YO oTpOUOTA TOPATPOVVTOL TO TPAOTO GTPOMA EIVOL £VOG CLVEKTIKOG Kal 10MG
SmOTIoCHEVOG INHOTOING oynuatiopds pe vynAn tayvtnta (1583 m/s). To devtepo
OTPOUQ EIVAL TO GTPOLO BPAYoL TNG TEPLOYNS TOL OVTIoTOLYXEL 6TOV aloPBeotoMbo (3553
m/s).
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Move pick #/%, Speed(1-9)=2Q Gain +/— N Zoom [ Uindoul Next Chan {-T W Exit=Esc

3 41 .8880.4

4 .apA T

5 31.125 A Lt —————

T

6 26.508 u--—-—m_1.fw._,.n,_4_ﬂ_,_,_._,...:,

7 23 . G2Gonwiad

8 ZA.888 Sl

Yyqpo 4.33.1 EmAéyovtog v Tpdt aeién

SPREAD A

Line 20
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Yymqpo 4.33.2 T-D dwypdupata yo v ypopuun 20

LINEZB.5IP: ISTRO — LINEZB — REFRACTION
Spread A

Vp2=3553 m/s

Yypa 4.33.3 H yewAoykn dopr| mov amodobnke yio v ypouun 20

Tpapun 21

To oyua 4.34 mopovotdlel TV ETAOYT TG TPMOTNG APLENS Yo TO apyeio
otoryeiov 21-05 Avo otpdpato TapatnpovVTaL.

ATO TV TPAOTY TOPATHPNON TOV XPOVOV APLENG epovilovTal ot YOUNAES
TOYOTNTEG TOV VILAPYOLV GTNV TEPLOYN, EVOEIKTIKEG TMV TETOPTOYEVAOV KOt OAAOV LV
OYNUATICU®V TG TEPLOYNG. I TV epunveia avtdv TV oTotyeiov, kKdbe apiEn
avtiotolyel o€ Eva oTpmdua 0mov 1 fabiTepn 01d0A0oN TOL GEIGHIKOD KOLOTOG £XEL
kataypagel. Katd cvvéneia, ol mpdteg api&elg (KOVIA 6T GEIGUIKT TNYT) OVTIGTOL(OVV
OTO QUECH KVWLATO TTOV O1VOLV TIG TANPOPOPIES Y10 TNV TOVTNTO TOV TPADTOV
(emeavelnkov) GTPOUATOS

Avo otpopata mapatnpovvtal. To Tpmdto Inpatddeg oTpmdpa tayvtntog (610
m/s) avTIoTOLYEL GTOV TETAPTOYEVIN-OALOVPBI0 GYNUATIOUO TTOV KAADTTEL TV TEPLOYN
perétng. To devtePO GTPOUA EIVOL TO GTPAOUO BPAYOV TNG TEPLOYNG TOV OVTIGTOLYEL GTOV
acPeotorbo (7289 m/s).
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Move pick #/%, Speed(1-9)=9@ Gain +/— N Zoom [ Uindoull Next Chan {-T W Exit=Esc

Yyqpo 4.34.1 Emdéyovtog v Tpdt aeién

SPREAD A

Line 21
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Yyqpo 4.34.2 T-D dwypdappato yio v ypouun 21

LINEZ1 .8IP: ISTRO — LINEZ1 — REFRACTION
Spread A

»_ w . w w w 8w g g 2w 00w

Vp1=610 m,"g. [T s S

JEB——=ilE —
B g >

—F— f

Vp2=7289 m/s

Xyqpo 4.34.3 H yeoloykn doun mwov amoddnke yio tnv ypopun 21

I'papuun 22

To oynua 4.35 mapovcidlel v emAoyn g TPOIS APENg Yoo to apyeio
otoyyeimv 22-01

AT ™V TPOTN TOPATNPNON TGOV XPOVOV AeENg epgovifovtal ot youniég
TOYOTNTEG TOV LAAPYOVV OTNV TEPLOYN], EVOEIKTIKEG TOV TETAPTOYEVAOV Kot OAALOOPlLmvV
oYNUOTICH®V NG mepoyns. [ v epunveio avtdv TV otoyeiov, Kabe aeién
avtiotoyel oe €va otpope 0mov 1 Pabvtepn S1GOANON TOV GEIGUIKOD KOUATOC EXEL
kataypagel. Kotd cuvénela, ot mpdteg apifelc (KOVTd ot GEICUIKNY TNYN) OVTIGTOL(OVV
oT0l QUECO KOpOTOL 7oL Olvouv TIG TANPOQOpieg Yoo TNV TOXLTNTO TOV TPMTOL
(emeavelnkov) GTPOUATOS

Tpio otpopata mapatnpodvtatl. To mpdTo Wnuotddeg otpodpa toydvrag (529
m/s) OVTIGTOXEL GTOV TETUPTOYEVI-OAAOVPIO GYNUOTIGUO TOL KOADATEL TNV TEPLOYN
pekétne. To devtepo otpdpa eivon pio {ovn petdfaocng omd T0 TPATO GTPOUN GTO
oTpoOua Ppayov TG mEPLOYNG MEAETNG, HE LYNAOTEPN ToyvtnTa (2959 m/s). To tpito
oTpOUa Eival TO OTPOUA BpAyov TG TEPLOYNG TOL avTioTolXEl oToV acPectdibo (7369
m/s).
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Move pick #/%, Speed(1-9)=2Q Gain +/— Nl Zoom

1 11254/
i
2 14.008 —= A /

3 18.758 l‘-""‘——%f'

4 21.888 —F

5 23.258 Y

. "I‘I
7 308.500 J‘ﬂ.h""’rﬂ*““f

Yyqpo 4.35.1 EmAéyovtog v Tpdt aeién

SPREAD A
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Yymqpo 4.35.2 T-D dwypdupato yio v ypopuun 22

LINEZZ .8IP: ISTRO - LINEZZ - REFRACTION
Spread A
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Yypa 4.35.3 H yewAoyikn dopr| mov amodobnke yio v ypouun 22

I'papuun 23

To oynua 4.36 mapovctalel v €mMAOYN TG TPAOTNG APIENG Yoo TO apyeio
ototyeiov 23-03

Amd v PO Tapatnpnon v ypdvev aeiEng epeavifovtor ot yopnAég
TOYOTNTEG TOV LAAPYOVV OTNV TEPLOYN], EVOEIKTIKES TOV TETAPTOYEVMOV Kot OAAOOPlLmv
oYNUOTICH®V NG mepoyns. [ v epunveio avtdv TV otoyeiov, Kabe aeién
avtiotoyel oe €va otpopa 6mov 1 Pabvtepn S1GOANON TOV GEIGUIKOD KOUATOSC EXEL
kataypagel. Kotd cvuvénela, ot mpdteg apifelc (KOVTa ot GEICUIKN TNYN) OVTIGTOL(OLV
oT0L QUECO KOpOTOL 7oL Olvouv TIG TANPOQOpieg Yoo TNV TOXLTNTO TOV TPMTOL
(emeavelnkov) GTPOUATOG

Tpia otpodpata mtapoatnpodvtat. To mpdto Wnpatm®oeg oTpdpa ToyvTTag (439
m/s ) aVTIGTOLEL OTOV TETAPTOYEVI-OALOVPBLO CYNUATIGUO TOV KAAVTTEL TNV TEPLOYN
perétnc. To devtepo oTpdua givor pia (ovn petdfoacns omd To TPOTO CTPMOUN GTO
OTPOUA BpAyov TG TEPLOYNG MEAETNG, Le TNV LYNMAN TaybtnTa (2492 m/s). To tpito
OTPOUA EIVAL TO GTPOLO BPAYOL TNG TEPLOYNS TOL OVTIOTOLXEL 6TOV alePBectOMbBo (6715
m/s).
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Yymqpo 4.36.2 T-D dwypdppota yio v ypopuun 23
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Spread A
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Yyqpo 4.36.3 H yeoloykn doun mov amoddOnke yio v ypopun 23

T'pouun 24

To oynua 4.37 mapovcidlel v emAoyn g TPOINS APENg Yoo to apyeio
otowyeimv 24-07

AT ™V TPpOTN TOPATNPNON TOV XPOVOV AEENg epgoavifovtal ot youniég
TOYOTNTEG TOV LAAPYOVV OTNV TEPLOYN], EVOEIKTIKES TOV TETAPTOYEVMOV Kot OAALOOPlmv
oYNUOTIOH®V NG mepoyns. [ v epunveio avtdv TV otoyeiov, Kabe aeién
avtiotoyel oe €va otpope 6mov 1 Pabvtepn S1OANON TOV GEIGUIKOD KOUATOS EXEL
kataypagel. Katd cuvénela, ot mpmteg apifels (Kovtd 61N GEIGIKY TNYR) AVTIGTOTXOVV
oto. dupeco KOPOTO OV OIVOLV TIG TANPOGOPIES YlO. TNV TOYLTNTO TOL TPDTOV
(emeavelnKov) GTPOUATOC.

Tpio orpodpata mopatnpovviol. To mpdTo Wnpatmddes otpdpa Toxdrag (378
m/s) OVTIGTOLYEL GTOV TETAPTOYEVMOV-0AAOVPLO GYNUOTIGHO TOV KOAVTTEL TNV TEPLOYN
perétng. To devTeEPO GTPOUA EVOL EVOG GUVEKTIKOG KOl SOTOTIOUEVOS NHOTMONG
OYNUOTIGHOG pe vymAdTep TayvTTo (1879 m/s). To tpito oTpdpa givor To GTpOUQ
Bpdyov g meproyng mov avrtictolyel otov acPectorbo (5537 m/s).
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Yymqpo 4.37.2 T-D dwypdupoto yio v ypopuun 24

LINEZ4.8IFP: ISTRO - LINEZ4 - REFRACTION
Spread A
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Yymqpo 4.37.3 H yeoloykn doun mov amoddOnke yio v ypopun 23

I'pappij 25

To oynua 4.38 mapovcidlel v €mAoyn TG TPAOTNG APIENG Yoo TO apyeio
ototyeiov 25-02.

And v TpdT Tapatnpnon v ypdvev aeiEng epgavifovtor ot yopnAég
TOYVTNTES TOV LIAPYOVV GTNV TEPLOYN], EVOEIKTIKEG TV TETAPTOYEVAOV KOl GALOVPiwv
OYNUOTICU®V TG mepoyns. L v epunveia avtdv Tov otoxeimv, kdbe apiEn
avtiotolyel oe éva otpopa 6mov N Pabvtepn S1dOAaon ToL CEGUIKOD KOUATOG €)EL
kataypagel. Kotd cuvéneia, ot mpdtec apifelc (Kovid 61N GEIGUIKN TNYN) OVTIGTOL(OUV
oto. dpeco KOPOTO OV OIVOLV TIG TANPOGOPIES YlO. TNV TOYLTNTO TOL TPDTOV
(emeavelnkov) GTPOUATOS

Avo otpopato mopatnpovvial. To mpdto nuotmoeg otpopa tayxvtntoag (313
m/s ) avTloTol el OTOV TETAPTOYEVIN-OAAOVPIO OYNUATICUO TTOV KOAVTTEL TNV TEPLOYN
perétne. To devtepo oTpdpa glval £vog mO GLVEKTIKOG ICNUATOING GYNUOTIGUOG LE TIG
vynAotepeg ToyuTNTEG (1922 m/s).
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Yymqpo 4.38.2 T-D dwypdppota yio v ypopuun 25

LINEZ25.8IP: ISTRO - LINEZ5 - REFRACTION
Spread A
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Yymqpo 4.38.3 H yeoloykn doun mov amoddnke yio v ypopun 25

I'pappij 26

To oynua 4.39 mapovcialer v emAoyn G TPAOTG APENG Yoo TO apyeio
ototyeiov 26-02.
Ao TV TPOTN TOPATPNCT TOV XPOVAOV APIENG ERPavifovTal 01 YOUNAES TOYVTNTES TOV
VIAPYOLV GTNV TEPLOYT, EVOEIKTIKEG TMOV TETAPTOYEVAOV KOl AAALOVPLOV GYNUATIGUDV TNG
neployne. o v epunveio avtdv TV otoyeinyv, Kabe ApiEn avtiotolyel o€ Eva oTPOL
6mov 1 Pabdtepn 61a0Aaon Tov GEloUIKOD KOMATOG £xel kotaypapel. Katd cuvéneia, ot
TPOTEG APIEEIS (KOVTA OTN GEIGLUKT TNYT]) CVTIGTOLYOVV GTO AUEGO KOUOTO TTOL divouv
TIG TANPOPOPIES Y10 TNV TOYLTNTO TOV TPATOL (EMUPAVELLKOV) GTPMLOTOGC.

Tpia otpdpota wapoatnpovvral. To npodto WCnuatdoes otpodpa tayvrog (343
m/s ) OVTIOTOLEl GTOV TETOPTOYEVN-0AALOVPI0 GYNUATICUO TTOL KOAVTTEL TNV TEPLOYN
perétne. To Oevtepo otpdpo eivar €vag ouvekTIKOG Kot mOavOS SlomoTIGUEVOG
nuatomong oymuotiopds pe Tig vynAdtepes toyvtnteg (1934 m/s). To tpito oTpdUO
elvat to otpodpa Ppdyyov g mEPLOYNS TOL avTIoTol el 6TOV alcPfectoABo (8060 m/s).
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Yymqpo 4.39.2 T-D dwypdupoto yio v ypopun 26
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Yyqpo 4.39.3 H yeoloykn doun mov amoddnke yio tnv ypapun 26

I'papuun 27

To oynua 4.40 mapovcidlel v emAoyn g TPOINS APENG Yoo To apyeio
ototyeiov 27-01 (avtdg o Tupofolcudc Anednke Kovid TpdTo geophone).

AT ™V TPOTN TOPATNPNON TOV YPOVOV AeENg epgoavifovtal ot youniég
TOYOTNTEG TOV LAAPYOVV CTNV TEPLOYN], EVOEIKTIKEG TV TETAPTOYEVOV Kot OAALOOPlmv
oYNUATIOH®V TG mepoyns. [ v epunveio avtdv TV otoyeimv, kdabe daeién
avtiotoyel oe €va otpope 6mov 1 Pabvtepn S1GOANON TOV GEIGUIKOD KOUATOC EXEL
kataypagel. Kotd cuvénela, ot mpmdteg apifelc (KOVTa 6T CECUIKNY TNYN) OVTIGTOLKOUV
oT0L QUECO KOpOTOL 7oL Olvouv TIG TANPOQOpieg Yoo TNV TOXLTNTO TOV TPMTOL
(emeoavelnkov) GTPOUATOC.

Avo otpodpata moapatnpovvial. To tpdto Wnuatmdeg otpopo toyvtntog (597
m/s ) avTIoTOLKEL GTOV TEGGAPM®V KATUOTAGEMV-UALOVPLO GYNUATICUO TOV KOADTTTEL TNV
nepoyn peréc. To 0dedtepo oTpdOHa €ivor €vag GUVEKTIKOC KOl OLOMOTICHEVOG
WNUAT®ONG GYNUATIGHOC LE TIC VYNAOTEPES TaVTNTES (1658 M/s).
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Yymqpo 4.40.2 T-D dwypdupato yio v ypopuun 27
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Spread A
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Yymqpo 4.40.3 H yeoloykn doun mov amoddnke yuo v ypopun 27

Tpouun 28

To oynua 4.41 mapovcidlel v emAoyn g TPOIS APENG Yoo To apyeio
otoyeimv 28-04.

Amd v PO Tapatnpnon v ypdvev aeiEng epeavifovtor ot yopnAég
TOYVTNTES TNG TEPLOYNG, EVOEIKTIKY TMV TETAPTOYEVAOV KOl CAALOVPLOV CYNUOTIGU®V TNG
neployne. [ v epunveio avtdv TV otoyEinv, kKabe dpiEn aviiotolyel og Eva oTpdOHa
o6mov 1 PabdTepn dOANCN TOL GEIGHIKOD KOHOTOG £xel Kataypapel. Katd cvvéneia, ot
TPOTEG aPiEEIS (KOVTA OTN GEIGUIKT TNYN) OVTIGTOLYOLV GTO GUEGO KOUOATO TOV divouv
TIG TANPOPOPIES Y10 TNV TOYLTNTO TOV TPATOL (EMUPAVELLKOV) GTPMLOTOG.

Tpio otpodpata mapatnpovvtal. To mpdTo Wnuatddeg otpodpa ToyvTnTog (471
m/s) avTIGTOLYEL TETOPTOYEVI-OAAOVPLO GYNUOTIGHO TTOV KOADTTEL TNV TEPIOYN UEAETNG.
To devtepo oTpOU €lvar €va oTpOUO PETAPAONG OO TO TPMOTO GTPMUN GTO GTPMUOL
Bpdyov g meployng peAETNS, He vymAdTepn TayxvTa (2359 m/s). To tpito oTpdpa
elvat to otpodpa Bpyyov TG TEPLOYNS TOV AVTIGTOLXEL 6TOV 0loPecTtOAB0 (6963 m/s).

- 157 -



1 39.888 ——— 8~
1o

33.

.AAA :lr\-.ru r‘—-——--—T

A8 —F——

T

T

. EBB ——l —r—a,

SPREAD 4—

“Line 28

- 158 -



Yyqpo 4.41.2 T-D dwypdupoto yio v ypouun 28
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Yymqpo 4.41.3 H yeoloykn doun mwov amoddnke yio tnv ypopun 28

TI'popun 29

To oynua 4.42 mapovcidlel v €mAOYn TG TPAOTNG APIENG Yoo TO apyeio
ototyeiov 29-03

And v TpdT Tapatnpnon Tev ypdvev aeiEng epeavifovtor ot yopnAég
TOYVTNTES TOV LIAPYOVV GTNV TEPLOYN], EVOEIKTIKEG TV TETAPTOYEVAOV KOl GALOVPiwv
OYNUOTICU®V TG mepoyns. L v epunveia avtdv Tov otoxeiov, kdbe aeiEn
avtiotolyel oe éva otpopa 6mov 1 Pabvtepn S1dOAaon TOL CEGUIKOV KOUOTOG €)EL
kataypagel. Kotd cuvénela, ot mpdteg apifelc (KOVTa 6T CEIGUIKN TNYN) OVTIGTOL(OVV
oT0 GUECO KOpOTOL 7oL Olvouv TIG TANPOQOpiEg Yoo TNV TOXLTNTO TOV TPMTOL
(emeoavelnkov) GTPOUATOC.

To mpdTo WNUATMIEG OTPMUA TOLTNTOG (628 mM/S) AVTIOTOLYEL GTOV TETAPTOYEVT-
aALOVP10 oynuatiopd Tov KaAvmTel TNy meptoy peAétnc. To devtepo otpodpa ivat £vag
OGUVEKTIKOG KOl OLOMOTIGUEVOS WCNUATMONG CYNUATIOUOG HE TIG VYNAOTEPES TAYVTNTES
(1944 m/s). To tpito otpdua givol Eva oTp®U PLETAPAONG atd TO OEVTEPO GTPMUIO GTO
oTpOUA Bpayov TG TEPLOYNG MEAETNC, Le LYNAOTEPT ToyvTNTA (2982 m/s).
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