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1. MPOAOI'OX
H mapovca epyacio meptypapet Tov Tpodmo dSteEaymyng Kot o amoTeEAEGLATO,
™G YEMPLGIKNG SloKOTN o™ 1| oToia TparypotoromOnke ot yopotepn tov [épa
[NoAvov ot mteployn tov Podere.
210%0¢ TG Tapovoag £peuvag gival 0 KaBopIoUOS TS YEMPLGIKNG SOUNG
OTNV TEPLOYN] £PELVOC LE OKOMO TOV TPOGOOPICUO TOV YEMAOYIK®OV KOl
TEKTOVIKAOV YOPOKTNPICTIKOV TG TePoyns. Ewdwdtepa, M yew@uowkn doun
peAetOnKe KAvVOvTog YpNoN CEICHIK®V KOTOYPAP®V (EMUPAVEINKEG CEIGLIKESG
petpnoels dStbrhaong tov P kopdtwov). Me tov 1pdno avtd eviomicTnkay d1dpopot
YEOQLOIKOI-YEMAOYIKOL GYnUaTIGHol ot omoiot  wapovcldlovy  SPOPETIKEG
TOYOTNTES KOl EAAGTIKES WOOTNTEC,.
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2. EIZATQI'H

2.1 I'evika Xtovyeia Ieproyng Epgovag

2.5 I'eoroyka — I'e@TEYVIKA de00nEVa. TG TEPLOYNGS EPYOV
3. TEQO®YXIKEX ATAXKOITHXEIX

3.1 Ewcayoyn

H yeopuown og emotun xpnoonoteiton yio tn HETPNON TOV QLUGIKOV
WO0THTOV TOL LITEOAPOVG YWPIC TNV amapaittn eKTéleoT) yewtprioemv. H avantuén
KOl ypnuatodotnon autng g épevvag Eekivioe and Tig etonpieg metpelaionv Kot
EKUETAAAELONG LETOAAEIV.

H gpapuoyn tov yvootdv yeopuoik®v pedddmv kot 1 ovamtuén kot M
eCEMEN VEOV YEOPUGIKAV TEYVOAOYLOV 0dNYNGE OTI SLVOTOTNTO ANYNG OA®V TV
OGOV TANPOPOPIDY OV  OPOPOVY TO VIESAPOS YWOPIG TNV  omapaitnTn
ddtpnon avtod AGY® TOL AVENUEVOL KOGTOVC.

O1 Yem@ULGIKES OLOICKOTNGELS EKTEAOVVTOL TOGO GTNV EMUPAVELD TOV EOAPOVG,
péca o€ yeWTPNOES, o 0éoelc petaAleiov kot €viOg 61OV OCO Ko EVOEPLOL
eoptdpeveg mhvto ™G KAMpoKoag tov mpoPAnuotog mov (ntetton va Avbel. Ztnv
nepintmon Katd v omoio To (NTOVUEVO €ivol O EVTOMIGUOC VITOYEIWMV VOUTIKDOV
TPV KoL 1| LOAVVGT (contamination) VIOYEIWV VOPOPOPADV, EKTEAOVVTOL LETPT|GELG
OTNV EMPAVELD KoL LEGO GE YEOTPT|CELS.

Mo mv emruyng eKTELEST] TV YEOPLOIK®V LETPTCEMV KoL TNV ETIAVGT TOV
TPOPAUOTOG, OMOUTEITOL T TAEVPIKN Kol KOTOKOPLEN  OLPOPOTOINCT TV
CYNUOTICU®V MG TPOG TIS PLOIKEG Tov 110TNTES. Evtomopog pog acvvéyelog —
POPOTOiNoNG OTIS QUGIKEG 1010TNTEG KOTA TNV OlAPKEW. TOV UETPNGEWDY,
OCUVEMAYETOL HE TOV EVIOMIGUO OWIPOPETIKAV YEMAOYIK®V GYNUOTIGUOV 1)
TEKTOVIKAOV AGLVEYEIDV. DVGIKA TO TOPATAVED OEV IGYVEL GE OAEG TIC TEPUTTACELS,
de0OUEVOD OTL SIUPOPETIKOT YEMAOYIKOL GYNUATIGHOL UITOPOLV Kol EXOVV TOPOLOIESG
£mG 101eC PLOUKEG 1010TNTEC.

Ot emavelakég HEBodoL YEmPLGIKAOV S0lGKOTNGEMY GuVIBE 00N YOOV o1
YEVIKOTEPT YVAOGT TOV PLGIKMV W10THTOV TOV LITEdAPovs. o v Aemtopepéotepn
HEAETN TV 1010THTOV TOV LIESAPOVS OTALTEITOL 1 EKTEAECT] TV UETPNGEDV HECOL
OTIC YEWTPNOES 1 OKOHO Kol o€ Oglypoto to. omoio. EAN@ONcay amd Tupnveg
YEOTPNGEWDV.

3.2 Pyowkég 1010TNTEG

O1 yeopuowés pébodol kévovv yprion SPOPOV QUGIKAOV OOTHTOV TOV
oyetiCovton pe €0Gpn kot metpdpate. Or Kopleg LGIKES W10t TeS Kot ot péhodot
mov oyetiCovran pe avtég mapovsidlovrar oto Ilivaka 2.

MMivoxag 2.

Dvowkég IowotnTeg I'em@uowéc MEBodoL
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Hlextpun ayoyipomra Avrtictaong / Ayoyywotntog
Hextpopayvntiopdc Avtioctaonc / Ayoypdmrog
Taydmto celcik®v Kopdtomv XEIGUKEG

[Tokvomrta Boputucég

Moyvntiopog Mayvntikég

Padievepyd otoyyeia Padroperpucég

Amlextpikn otabepd Y7redaplo pavtip

3.3 I'e®@uoIKkég Al0OKOTGELS
Oleg o1 yempuoikég drackonoelg teptiapavouy 3 facikd otdo,
1. oxedloomn €pyov, eKTEAEST]  AVOYVOPIOTIKOV  HETPNOE®V KOl
OLKOVOLOTEYVIKT] LEAETN,
2. eKTELEOT) TOV UETPNGEWMV KOl GLAAOYY| T®V OEGOUEVAOV KoL
3. emelepyaocio kot epunveio TV 0ed0UEVOV.

To mpdto Omd To oTAOIL TG HEAETNG €lvon {OMG Kol TO 7O GMUOVTIKO
dedopévou 0Tt M emhoyn 1060 NG HeBOSOAOYIOG KOl TV TOPAUETP®V OVTHG OGO
KOL TV OPYAV®V €QOPLOYNS TG LeBddoL, Tailovy kaboploTikd pOAO GTNV EMTUYNG
oAoKApwaon g épeuvag. Koin ektéleon tov petpricewv vraifpov odnyodv Kot
oTNV EVKOAOTEPN EMEEEPYGia Kot EpUNVEiR TV dEOOUEV®V.

Méinpa evog KaAov emoTipova eivat 1) 6o oyediaon Tov €pyov 660 Kot 1
EMAOYN TOV KATAAANA®V (Tépav TG o) YemPLokav pebodwv dtackomnongs. To
TEMKO LOVTEAO TV YEOPLGIKAOV OI0TATMV LL0G TEPLOYNG EPEVVOC, TPEMEL VO, Elvan
OTOTEAECUOL TNG EPUNVEING KOl GLUVOSIOAOYNONG TOV  OEO0UEVAOV OADV  TMV
epapuolopevav oty meployn peBodoroyidv kol Tmv dobEcumy oTotyElmV amd
TPOUTAPYOVGES EPYACIEC.

3.3.1 Hiexktpikéc M£0Bodor Avaokomnong

O NAeKTPIKES WOIOTNTES TOV TEPLGGOTEPMOV TETPOUATOV TOV OVATEPOV PAOLOV,
e€opTOVTOL OO TNV TEPIEKTIKOTNTA OTAV GE VEPO, amd TNV oAATOTNTO 1} U] TOV
TEPLEYOLEVOD  VEPOL KOl OO TNV KOTOVOUY TOL VEPOV Ot TETpM®UotTo. Ta
KOPEGUEVOL TTETPMUOTO TTALPOVCLALOVY TOAD HKPOTEPES AVTIGTACEIS OO OVTEG TV
akopeotov M Enpov metpopdtov. Oco vynAdtepo eivor t0 TOPDIES KOl M
oAQTOTNTO TOV KOPEGUEVOV TETPOUATOV TOGO YOUNAOTEPES EIVOL Ol OVTIGTACELS
avtdv. H mapovasio g apyilov kot GAADV oy@YY®V DAMKOV LEUDVEL TV OVTIGTOON
TOV TETPOUATOV.

Koatéd ™mv epoppoyn tov niektpikdv pebddmv 0o eivor ot 1010tnTeg mOov
HEAETOVTOL, O) 1] NMAEKTPIKY OYOYILOTNTO TOV TETPOUATOV Kot ) N mOAwon Tov
onovpysiton pe ™ OEAgvon MAEKTPIKOD PeLHOTOG amd ovtd ( emoyopevn
TOAMKOTNTA, ).

H pétpnon mg niektpicng ayoydmmrog eVOg TETPMUOTOS TPOLYLOTOTOEITOL
ELTE LLE TNV E1GOYOYT GE QVTO NAEKTPIKOL PELIOTOG KOl TN HETPNOTN TNG KATAVOUNG
™G S1Popdc dSuvoKoH 6To VITESUPOS, EITE LE TN UEAETN TOV MAEKTPOUAYVITIKOD
nediov Omwg avtd TaPAyeToL amd TN SEAELGT EVOAAUGGOUEVOL PEVLOTOS OO T
I'm.
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Yrdpyovv péB0d0L NAEKTPIKTG OLOIGKOTNGNG Ol OTOIEG KAVOLV YP1ON PLGTIKAOV
YoV evépyelag Kot Bpiokovy peyddn epappoyn ot yewioyia. Ot kuptotepeg amnd
OTEG tvont

v M u€60d0¢ TV TEALOVPIKOV PELUATOV
v M poyvirotedovpikn uébodog
v M u€6080¢ TOV PLGIKOD SLVOUIKOD

3.3.2 Hiextpopayvntikég Mé0odor

Metafairdpevo pedpa diépyetan amd mvio mov Pploketot TAV® 6To £30POC
Kol 0VTO EMAYEL NAEKTPIKA PEVUOTO GTOVS VILEGAPEIONG Oy yovs. To mapaydpevo
HoyvnTiKO medio avyveveTon Ko Kotoypdgetot omd to mnvio déktne. MetafoAn otig
oLYVOTNTEG TOV OPYKOD TAALOV divel Tn duvaToTnTa £pEVVag 6E PeyaAlvTepa BAd.

Ot poyymroteAlovpikég peébodot Kataypdeovy 10 PUGIKO MAEKTPOLLOYVITIKO
TedI0 YOUNADY GUYVOTHTOV.

H pébodoc yaumiov ocvyvomtov (Very Low Frequency) kdver ypnom
SPOPOV GTPATIOTIKMV OVULUETAOOTMV OV EKTEUTOVV OTIG YoUNAEG cuyvotntes. H
péBodog otnpileton 0T KOTOYPOPN TOL OELTEPOYEVOLG NAEKTPOUAYVNTIKOD TEGIOV
OV ENAYETOL AOY® TNG OEYEPTT TV VIEFAPIOV AYDYIOV (OVOV e T dEAEVON
TOL TPOTOYEVOVG NAEKTPOHOYVNTIKOD KOHOTOS Otd TNV EMPAVEIL TOL €0APOVG
péxpt kou og Paddtepovg opiCovteg. Ta devtepoyevn TapayOUEVH KOULATA EYOVV TNV
O ovyvoémro pe o apykd KOpoTo 0AAL ot GAAeG 1W10TTEG Tovg ( OevBuvon,
TAATOG Ko PAom ) efvar StapopeTikes Kabmg avTég eapTdvTon amd T YEONAEKTPIKN
SO TV EMUPOVEINKDOV CTPOUATOV.

[lepopiopldg oV €QOPUOYN TOV TMAEKTPOUOYVNTIKGOV HEBGO®V Yoo TNV
aviyvevon oyaypov (ovov sivol n Topovsioc VYNAGL ayOYILOV ETUPOVELNKDOV
CTPOUATOV.

3.3.3 Xaopkég Mé0odoL Alackonnong

Me tig pebodovg GeloKG Ol0oKOMNOT EMOIOKETOL O KoBopiopds TV
HETOPOADY TV TOYLTATOV O1A000NG TOV EANCTIKMOV KUUATOV GTO ETLPAVEINKA
otpopata ™G Imc. O ceopkés pébodor Pacilovioar otn dnpovpyic EAUGTIKOV
KOUATOV e TN ¥pNon  Sapdpmv Tydv ( uNYovikég KpoOoES 1 EKPNKTIKEG VAES )
Kot otV axping pHETpnom tov xpoévov deiEng ot Béom tov yewpdvov. Ot Kipleg
péBodot GelopIkTg dtooKOmnong dwokpivovton niong o€ o) ceopukn didbraom, B)
GEICLIKY] OVAKAQGT] KO Y) OTH GEIGUIKT O100KOTNON LETOED YEDTPTGEWDV.

Zav pebodoroyia epapproletar cuvilmg 6Ta TPAOTO GTASWO LOG LEAETNG KoL GE
oLVOLOGHO HE GAAeg peBddove. Tlpovmdbeon epappoyne g pebddov eivar, M
ToOTNTO, SIAO0CNC TV KLUATMOV OTO VITOKEIEVO, GTPAOUATO Vo, €ivon mhvtote
LeyaADTEPT OO TNV AVTIGTOLYN TOVTTO GTO VIEPKEILLEVOL.

3.3.4 Bapvutikég M£0ooor Avaokonnong
Koatéd tig Poputoperpikés pebBodovg Saokomnon HeTpdvior ot oplovtieg
HETAPAAOG TG TUKVOTNTOG TV EMUPOVEINKDOV CTPOUATOV TOv (PAoD TG IMg,
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HETpOVTOG TN HETABOAT NG €viaong Tov mediov PopdtnTog Kol TMV YOPIKOV
TOPOLY YDV AVTNC.

Otr opldvrieg avopoAies ™G TLUKVOTNTOG TOL TPOKOAOLV  OVTIGTOU(ES
avopoiieg oto medio Papurog, OEeilovial GE YEMTEKTOVIKA oitiol 1 HIKPEG
YeOWAOYIKEG dopéc. Ot PBaputikég avopaiiec mov opeihovion o tétoleg dopég sivan
LUKPOTEPES TOL EVOG SIGEKATOULUVPLOGTOV TOV Paputikov mediov e Img, aAld 1
amevfeiog HETPNON TOV AvOROMOV HE VYNNG akpifelag dpyova KAvouv duvath
™V €Papuoyn g nebodov.

H Bapvtuc pébodog éxer ypnoponomBei pe waitepn emruyion 1660 Yoo Tov
EVIOTIGUO KOITAGUAT®V TETPEAAIOV KOl OPUKTMV OGO KOl Y10, TOV TPOGOIOPIGHO TOV
BaBovg tov vrofadpov.

3.3.5 Moyvtikéc M£0odor Arookonnong

H apyn kéBe pebddov yeopoyynrikng dackdénnong Paciletor 6tov eviomopo
LETOPOADY TNG HOYVITIONG TOV TETPOUATOV HEGO GTO ETUPAVEINKE GTPMLLOTO TOV
eAloov g IMmg, pe petpioelg oty emedveln g IMmg poyvnrikdv avopoiov
HKpNG KApoKog, ONAadn TOTIK®V HETOPOAMY TNG EVINGNG TOL YEMUOYVITIKOV
nediov.

H poywmricég pébodot eivar amd tig moroudtepeg pebBdd0vE S10GKOTNOTG Ko
apyKd ypNooTomONKaY Yo Tov EVIomcpd petodlevpdtov ( Kupimg o1dnpov ) Kot
Y10, TOV EVIOTUGHO TETPEAQIOV.

Ot payvntucég pébodort eivar mapdpoteg pe tig Paputopetpikég pebddovg ahid
pe SUGKOAOTEPT) TV EPOPLOYT CLTMV Kol EVKOAOTEPT] TNV YEMAOYIKY EPUNVELD T®V
LOYVNTIKOV UETPNOEOV KOOMG €lval yvooTO OTL Ol HOYVNTIKEG OVOUOAMEG 7OV
TapaTNPOvVIOL 6TV empavelo g Imc elvanr amotéheoua TV PETOPOADY TNG
LLOLYVITIONG TMV TUPLYEVAV 1] KPUGTUAAMK®V TETPOUATOV KOl OYL TOV ETUPAVELLKDV
UNUOATOYEVOV TETPOUATMV TOL £X0VV AGOEV LoyvnTIKY.

3.3.6 Padwoperpikég MéOodoL Alackonnong

Ov poadlopetpucés péBodol yemeuowkng owaokonnong Pacilovror og
LETPNOELS TNG PASOOKTIVOPOAIOG 7OV EKTEUMETAL Amd TLPNVES OGTOKEIWV
LEYAAOV ATOUIKOV aplfpol T 0ol amoTEAOVV GUGTOTIKO OPIGUEVMOV OPUKTAV.
H ¢uown avt) padiooktivoBorio mov Aéyetar cuviBwg QUOIKN padievépyela
amoteleiton omd oTOYXEWOON cwpdtio 1 kPdvia To omoio ekmEUTOVTOL OO
OPIGUEVA LGOTOTO KATA T QUGLKY] LETOGTOLYELMGT) TOVG.

Me 11c padopetpicés HeBddovg EMOUDKETOL O EVIOMIGUOS PASIEVEPYDV
HETOALELUATMV Y10 TNV OVEVPEST POUOLEVEPYDV GTOLXEIMV OTTMG EIVOIL TO OVPAVIO
Kol 0 00plo 1 Yy TNV aveLPeESN Un pootevepy®v (1| WIKPNG paOIEVEPYELNGS )
oALAG epmopkd  ypNoIU@V oTotyelov Onwg gival to kKoAOpPo, to (pkdvio, to
BnpOALo Kot 01 GTAVIEG YOIES, TO OTO10L GLVLTTAPYOVY UE PASIEVEPYE VALKAL.

3.4 Apyéc TV pefOd®V GEIGUIKNG OLUGKOTN oG
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3.4.1 Ewcayoyn

Me 115 nefddovg GelopIKng SoKOTNONG EMOIMKETAL O KOOOPIGUOG T™V
LETABOADY TOV TOYLTATOV J1AO06NG TOV EANCTIKOV (GEICUIKADV) KVUAT®OV oTO
EMPOVEINKE GTPOUATO TOV PAOL00 TG Mg, pe HeTpnoelg TV ¥pdvav d10dpouUng
TOVG HECO, GTO. GTPAOUOTA OVTA KOl EPOPLOYT YVOOTOV VOpmV te DPuoikng,
0TOVG 0moioVg VITaKoVEL 1) 0180001 avTn (Voo dtabAiaong, avdkiaong, kAr). Ta
Kopoto avutd mapdyovror teyvntd (pe ekpréels, mtdomn Popdv, KAT) otnv
emodaven g I'mg 1 og pikpo Pabog pécsa ' avt (10-80 m) kot apov dradobovv
HEGO OTA EMPAVEWNKE OTPpOUHOTE TOL QAOV Mg Img, emotpépovy otnv
EMPAVELD TNG KO YPAPOVTOL GE SIAPOPES OMOCTAGELS OO GEICUOUETPA, EOIKA
Y10 TO GKOTO OVTO KATAGKEVAGUEVA, TO OO0l AEYOVTOL YEDP®OVOA.

Me Bbon Tic avaypogéc TV EAACTIKOV KLHATOV, KOTOOKELALOVTOL
KOUTOAEG XPOVOV  SLOOPOUNG, ONAOY], YPOOIKEG TOPACTACELS TOV YPOVOV
SO POUNG TOV KLUATOV GE GLVAPTNON HeE TNV 0plldvTia amdGTACT], OTd TIG
omoiec vmoAoyiletor M TOYOTNTA OLA000NG TOV EANCTIKOV KLUUAT®V GE
ocvuvapton pe 1o Pabog. H yvoon g petafoing e taxdntag avtng péca
OTO EMPOVEIOKA OTPOUATO TOL QAOWOV givor OLVOTOV va 0dNYNOEL GTOV
EVIOTIOUO YEMAOYIKMOV OOUMDV 01 OTOieg TOPOVGLALOVY O1IKOVOUIKO EVOLOPEPOV
ONAadT], SOUMV TOL GLVLTTAPYOVY UE KOITAGLOTO (TETPELiOV, LETAALEVUATOV,
KAT).

H ocgiopkn dwaokomnon Pacileton otig aniéc Pacikég apyég mov diEmovv
M d1ddoon TV Kuudtov, OTeg eivar n apyn tov Huygens, n apyn tov Fermat,
KAm. Tlapdti o1 apyéc avtég eival amAés, 1 EQOPLOYN TOV CEIGUKOV HEBOO®V
elvar oyetikd OOLOKOAN, ywati o1 apyég OaVLTEG OTNV TEPITTMOON OVLTN
eQapuoOlovial 6To MO AVOUOloYeEVEG TUNUe TG I'mg, T0 omoio amotedlovv Ta
EMLPOVELOKA GTPOLOTO TOV PAOLOV TNG.

Ot cetopikég péBodot YemPLotkng d1aokOTN oG Kat wwaitepa n péBodog
¢ GEWOUIKNG avikilaong eivar ot mo okpiPeic pébodor ye®PLGIKNG
OlOKOTNONG KOL Ol TANTOUTEPO YPNOUUOTOOVUEVES GTN  OloKOTN oM
netperaiov. EmmAiéov, to dedopéva  mopatipnomng NG  CEWGHIKNG
aoKOTNONG EPUNVEVOVTAL EVKOAOTEPA OTTO TA OEGOUEVA BAA®V YEDPLGIKOV
pnefodwv (BapvtopeTpik®v, payvnTik®v, kKAt). Ouwg, ot pébodot avtéc sival
moAvddmavec kot wlaitepa n pEB0d0C T ceto KNG avdkiaons. ['a to Adyo
oavtd, M péBodog avty epoapudletor pHOVO Yyl AEmTOUEPYT] HEAETN TOV
YEOAOYIKOV OOUDV, 0OV TPMOTO EPAPUOGTOVV GTNV ELPVTEPN TEPLOYN TOV
OOUDV aVTAOV ovayvVoPLoTikEG nEBodol otaokonnong petald tov omoimv
ovykaTaAéyeTon Kot 1 uEB0d0C TG GEIGUIKIG O1a0Aaonc.

3.4.2 Eion EAaotik@v Kvpdrov

Ortav tdon (stress) epopprootel amdTopd o€ oNueio eEAAcTIKOD HEGOL (TT.).
LE XTOTNUO. TOV £0APOVG HE Eva GOLPT, e TNV TTOCT PBAPovs, AOY® TEXVNTNG
Ekpnéng, KAm) N 0tav 6to onueio avtd amelevBepwbel andtopa evépysia (m.y.
AMOy®  Sbppnéng TV TETPOUAT®OV  OTNV  €0TIOL  GEIGHOV) TpoKoAeitan
mopapopewon (deformation) n omoio d1adidETOL GTO EAACTIKO UECO VIO LOPPN
EMIGTIKAOV KOUATOV.
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Xe éva EAAOTIKO KOl 10OTPOTO HEGO AMEP®V OUCTAGEMY OVATTUGCOVTOL
V0 €idN EANCTIKOV KUUATOV TO EMUNKN KOUOTO KOL TO €YKAPCLO, KOLOTO, TOL
omoia ovopdlovror kdpata yodpov. Otav, Oumg, 10 €AACTIKO HEGO Oev
EMEKTEIVETOL GTO AMEPO PO OAeG TIG devBuveelg ardd mepropiletal and
optopévn emoedvela (m.y. v emedvela g I'mg) avarnticoetot kot Evo dALo
€100G¢ EAOOTIKOV KUUATOV, TO EMUPOVEINKA KOUOTO, TO. Omoio. dtokpivovtol oe
kopato Rayleigh kot o€ kopoata Love.

3.4.2.1 Kdpata yompov

H wopoatikn xivnon avantdcoetar e€artiog pog dtotapoyng HEGH GTNV
VAN Kol meptypdeetal amd dvo €idn kvpdtov yopov. Tn po kotnyopia
amotehoVV TO OSWOUNKN N emuAKN kopoto. Tnv dgvtepn  kortnyopia
amotehoVv, To gykdpoto 1 dtatunTikd kopato. Ta kopota avtd cupfoiilovon
pe ta ayyaka ypdupoato P kot S, avtictouya.

o) Empikn kopare. Katd ) diddoon tov Kopdtov ovtdv, To LAKA
onpeia Tov HEcoL dAd0oNS TAAUVTAOVOVTOL KOTA O1e08vven TapdAANAN TPOG TN
dtevBuvon 01adoong Tov KOHATOG, dNAdN TPog TN O01eHOLVON NG GEICUIKNG
OKTivag Kol HOAMOTA KOTO TETO0 TPOTO (GTE VO, OMNUIOLPYOLVTOL SLOOOYIKA
TUKVOUOTO KOl OPOLDUATO, LLE GUVETELD TNV TOPOSIKN dtadoykn adénon kot
eAATTOON TNG TUKVOTNTOG HEGOVL (oYnpa 9).
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yqpa 9. Kwnoewg tov viikov onueiov xatd t 014d00M EMUNKOVG
KOMOLTOC,.

H toldvioon tov vMkov onueiov kotd ) o1dd00n TOV ETUNKOV
EACTIKOV KOPATOV AEyeTal ovpumiesn Otov 1 GOpd TG GLUTITTEL PE TN QOpPa
(katevbBuvon) 614000MNGC TOL KOUATOC, EVM 1) TOAGVTIMOT AT AEYETAL APAimOn
otav givor avtiBetn ™ Popag S10006MNS TOL KOUOTOG.
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Yympo 10. Avomapdotaon g kivnong evog e€haoTikod HEGOV, KATA TNV
duadoon graotikav kopatwv. (F.Press kot B.Siener, 1978) (o) Emunkn kdparta,
(b) Eyképoia kopota.

Ta empunkn kopato dwdidovtal ypnyopoTepd HEGH GTO YMPO, KATE TNV
dtevbuvon 914000 TOL KOUATOG. L€ EAACTIKO KAl 1IGOTPOTO UEGO TO EMLUNK)
Kopoto otadidovtot pe tayvnta, o, N orwoia divetal amd ) oxéon (1)

.l
V :1“{,1;-14'

M (1)
e - —

|,1
OmoL A Kot [ givart TOPAUETPOL YVOOTEG G ELAGTIKES 6Ta0gpEg TOV Lame kot p
glvot n ToKvoOTNTO TOL HEGOV H1dd0GNG TOV KOUATOG,.

To emunkn KOpATO TOPLOTAVOVTOL OTN XElGpoAoyio pe to ocvppforo P
(Primus), emedn] ta emUNK KOUOTO TOV TOPAYOVTOL GTNV €0TIO (g 0OVNONG
eBdvovv oce opwopévo otafud kot avoypdeovior TPAOTO avTd amd To
CEIGUOUETPA TOV KOl KOTOTLY POAVOLV Kot avaypleovTol To £yKAPGLa Kot To
EMOOVELNKE KOPOTO, T0 0Toia Tapdyoviol cLYXPOVMOS LE TO ETUNKT KOLOTO,
otV €otia g d0vnone. Avtd ogeileTon 610 YEYOVOG OTL 1) TaXHTNTA S1AG00NG
TOV EMUNKOV KOUATOV €lvol peyoALTEPN amd TNV ToyOTNTA S1dd0oNg TOV
EYKOPCIOV KAl TOV EMPAVEINKOV KUUATOV G' OPIGUEVO HEGO.
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Xmv televtaio oTN WOTNTO TOV EMUNKOV KOUATOV, GTO YEYOVOS dNANOT|
Ott ovtd @tédvouv Kol avaypdeovtol TPOTE Kol KoTtomv  @Bdvouv Kot
avaypdpovtor To. GAAa €10m Kvpdtov, ogeiletal 1 OMOKAEIGTIKY] GYESOV
a&lomoinon TOV avoypoPOV TOV KUUATOV GLTMOV GTH CEIGHKN Ol00KOTNOT).
‘Etol, o ypovog ™ apyng g avaypaeng g odvmone, m omoia, Om®g
avaeépape, opeiletal ot empnKn Kopato, uropel vo petpndet pe axpipeta, evod
Ol ETOUEVES PACELS TNG OVOLYPUPTS OEV UITOPOVV VOl d1okptBovv e0KOAN atd GALES
(PAGELS TTOL TTPOTYOVVTAL Kol 1] okpIPNg HETPNOTN TOV YPOVOL APIENG TOVG GTT| OE-
o1 evOg GEICUOUETPOV €ivat TPOPANUATIKY

B) Eykéapowa kvpato. Katd 1t d1ddoon tov £yKapcsiov KOUAT®V TO VAIKA
onueio Tov PEcov JAdoomg TaAavTdvovTol KaBeta mpog ) devbuvon ddoomng
TOU KOUOTOG KOl KOTé TETO0 TPOTO OCTE TO HEGO va mabaivel dwotpumtikn
TOPALOPP®ST. ANAad 1 S1Ad00T TS STUNTIKNAG TOPAUOPPOONC OTOTEAEL TO
eYKapoto Koo,

bizoBovon Swboong ..

Xyqpna 11 Kwvnoeig tov vAk®v onpeiov Katd ™ 01ddoon eyKapctov KOUTOG.

H toydmmra 61ddoong tov eykopoiov €AOCTIKOV KLUUATOV HEGO OE
eEMGTIKO Ko 160Tpomo Péco divetor amd 1 oyéon (2)

H
2

Ul (2)

L

V. = fd
p

omov p eivor n glootikn otabepd tov Lame kot p 1 TLKVOTNTO TOV HEGOL
S1O00NS TOV KLUAT®V.

H otafepd p amotedel pétpo g SOTUNTIKNG TOPAUOPPOONG TOV UEGOL
KATA TN 0140001 TOV KUUAT®V Kot £(EL TOGO LEYOADTEPT TIUT OGO UEYOAVTEPN
elvar n avtidpaon tov pécov otn datuntikn Tapapdpemon tov. 'Etol, yuo ta
pevotd elvar p = 0. ['a to Adyo avtd, 1 taydtnTo S1Ad0oNS TOV £YKApPGimY
Kopdtov péoa oto pevotd (Vypd, agpla) eival ion pe undév, cOUEOVL LE ™
oxéon (2), Olaon dev dadidovtal eykdpoia KOpOTo HEGO GTA PEVCTAL.

Ao ™ oVyKpiom tev oxécenv (1), (2) mpoxdmTel OTL 1 TOYVTNTA dSAdOONG
TOV €yKopoiov Kopdtov coe éva péco sivar pikpdtepn amd v aviictoym
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TAYOTNTA 010000 TOV ETUNKOV KpAToV. I't' avutd, Ta £yKdpoio KOUATA TOL
YEVVIOUVTOL otV €otio pag odvnong eBdvouv Kot ypAagoviol G' OplGUEVO
oTafuo peTd Ta MK KOpato g dovnong. [a 1o Adyo avtd, ta eykdpoio
oelopukd kopato cvpporilovtan pe 1o S (Secondus).
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Yyquo 12, Xdvoym 1oV emOpAcE®V TOV  SOPOPETIKOV WOOTATOV TOV
TETPOUATOV, OTIS TOXDTNTEG KOl GTOVG AGYOLS TOV TAYLTHTAOV, TOV EMUNKOV KO
eykapoiov kKopdtov (Tatham ko McCormack, 1991).

3.4.2.2 Em@aveiokd kopoto

Ta emoeavelakd KOpOTo TAPAYOVIAL KOVIQA otnv emipdvelo g Img,
EMEWON Ol EAOOTIKEG 1O10TNTEC TOL QAOLOV OAPEPOVYV GNUAVTIKG OO TIG
elaoTIKEG 1010TNTEG TG ATHOGQOApOS Kal €101 1 oteped I'm mepropiletar amd
mv emedvewr G Onwg €yovpe MO ovaeépel, VIApyovv dvo KOPLEG
KOTNYOpieg EMPAVEIONKOV KVUATOV, Ta KOpOTO Kot To kOpata Love.

o) Kopara Rayleigh. Katd ) 614600m 10V kopdtov ovtdv ta vAkd onueio
oL pECOL dAdooNG JLypAeoVY EAAEIYELS PE KATAKOPLPO TO HEYEAO G&ova
Kol to pkpd dEova mapdAinio mpog 1N Sevbuvon S1ddoong Tov KVUATOG.
Kovtd otv emoedveian g I'mg, n @opd xivnong xabe onueiov mhvew otnv
EMEIMTIK TPOYLAL TOL €lvol avAoTpoen, OnAadn, 1 @opd kivnong oto
KOTAOTEPO ONUELD TNG TPOYLES CLUTIMTEL He TN QOPA SLAOOCNG TOV KOUOTOC
(oxnuo 13).

Ta wAdt) tov kopdtov Rayleigh, oniadn, ta peyédn tov tpoydV TOV
VAMKOV onueiov Katd T J1ddoon TV KLHATOV oUT®OV, EANTTOVOVTOL OGO
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OTOLOKPVVOLOOTE OO TNV empdvela TS Img mpog Ta kdtw Kal o€ €va Bdbog
péca ot I'm ico pe 1o pnkog kopatog, A, Tov Kbpatog Rayleigh, ta mtAd tov
KOUATOV aVTAV oYedOV undevilovrat.

Koatd ™ owdoon twv wopdtov Rayleigh oto emoovelokd Tunquo
EAAGTIKOD KAl 1GOTPOTOV HECOV Y10, TO OMOio 1oyveL N oxéon A = W (oxéon
Poisson), n tayvtnto toug divetatl and ) oxéon (3)

c=05286 3)
Aniadn], mn taydmta tov kvpdteov Rayleigh eivor pikpdtepn and v

TOYVTNTA TOV €YKOPCI®V KUUATOV Kol Yoo To A0yo avtd ta kouota Rayleigh
@Bd&vovv kot ypdeovtal ' opiopévo otabud PETA Ta £YKAPGLO KOUATA.

7

Xymqpoa 13. Kivnon vakob onpeiov oty empavela e I'mg katd ) 61ddoon
Oepemoovg kouatog Rayleigh.
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Xympa 14. Kopata Rayleigh. (o) Kataképoen toun mov aneucoviletl v kivinon
TOV KUUATOV GTNV EMEAVELN Kot TNV gAdTtTwon pe 1o PdBoc yia Eva nuympo,
(b) Avapevopevn kivnon otoyeimddv popimv g VANG oty empdvelo. Tov
€04.POVG, YO €vO MUY®OPO, KATA TNV Otddoomn empavelak®v kopdtwv, (C)
[Ipaypotiky kivion oToyetmd®v popimv e VANG 6NV EMPAVELN TOV £0G(POVG
(Howell, 1959), (d) Kivnon tov enmpovelokdv Kopdtov mov tpokAndnkoy ard
gkpnén, O6mwg kotaypdenkay omd Oappéva yedewvo : mopoatnpeitor 0Tl 1

kivnon tov vakov onueiov etvor avdotpoen péxpt to Bdbog twv 40ft (0.1921)
(Dobrin, 1951).
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Otav 10 péco dddoong ivar opoyeVES 1 TOYOTNTO d1dO06N G TOV KUUAT®V
Rayleigh ivor aveEaptntm amd v mepiodo Toug (Kot v cuyvoTTU KOt TO URKOG
KOpatog) aAAd eSaptdtor pdévo omd TG €AACTIKEG oTOOEPEC TOL UEGOV
dtddoong, dmme cvpPaiverl kat pe o kopata yopov. Iapatnpndnke, opwmg, 6TL N
tayvnta tov koudtov Rayleigh to omoia Jdwdidovtar ota emipoaveloxkd
otpopata g I'mg petafdiietor pe v mepiodo (ko e T cLXVOTNTA KOL TO
UKOG KOLOTOG) TOL KOUOTOG, EMEWN O YMPOS oL dtadidovTot Ta KOHOTO aVTd
dev etvar opoyeving. To pawvdpevo avtd, dnAad”, n petafoin g taydTNTOg
100N G TOL KOHATOG e TNV TTEPTOS0 TOV KOUATOG AEYETOL OKEGAON. TVVETAG,
ta kopate Rayleigh mov Swdidovrar oto empavelokd otpopata g Ing
nofaivouv okédaom, QavOpEVO Tov O0gv Topatnpeital Kotd T d1dooN TV
KOUULAT®V YDPOV.

B) Kopata Love. Katd m d1ddoon TV KOUATOV dLTdV To VAIKE onueio
OV PECOV dLAB0GNG TPAYUATOTOOVV OPLOVTIEG TAAAVTIADGEIS KAOETEC TPOG TN
dtevBvvon 614doomg Tov KOpatog (oynua 15).

Z
A
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Yympa 15. Opullovtiee KIVNGES TOV VLAIKGOV onueiov kotd 1n douddoon
OepeM®OBY KLUAT®OV

Ta xdpota ovtd €ival, OVOLOGTIKE, YPOUUK®OG TOA®UEVH EYKAPGLOL
KOpato To omoio £xovv Hoévo oplovTia GVVIGTMGO, (1] OToio TOPIGTAVETAL LLE TO
ovuPoro SH). T'ia  yéveon tov kopdtowv Love givor armapaitnn n vmapén
eVOG GTPONOTOG (1] TEPIGCOTEPW®V) OPICUEVOL TAYXOVS OV PpiokeTal Tlve e
NUYOPO TOL OTOIOV Ol PVGIKES W10TNTES (P, ) SPEPOVV AT TIG WO1OTNTEG
TOV GTPMUATOC.

-17 -



Tunuo ®voikov [opwv & IepiBdiiovtog Arepovtivog - Mmédog

H tayvtta diddoong tov kopdtov Love e€aptdtot and v mepiodo Toug.
Yvvenmg, ta kopata Love okgvdlovron. To kopato avtd eBdvovv ce éva
oTaOpUd Kot avaypaeovTol apESmG LETA amd T €YKAPGLOL KOUOTOL.

3.4.3 Baowkég Apyég Auaooong Ttov Edactikov Kopatov

Ov Poowkésg apyés mov oO€movv 11 Jdocn TOL QPMOTOS KOl TV
NAEKTPOLAYVNTIKOV KUUATOV YEVIKOTEPO, 1GYXVOLV Kol Kotd TN 014d00n TV
EMICTIKOV KLupatov. Avtég eival dvo, n apyn tov Huygens kot m apyn tov
Fermat. Avtéc Bsmpovvtar Bacikés apyés, yiati an' avtég mpokHTTOVY £VKOAN
GALeC apyég apeoa eaprooiueg (vopog otdbAaong, avikiaong, tepiBiacng).

a) Apyn tov Huygens. Otav oe éva onueio, O, €haoTiKOD pHEGOL
npokAnfel pia datdpoan, onurovpynbodv dmAadn €AAGTIKE KOUOTO, OVLTH
dwdidetar and to onpeio avtd (TNyn TOV KLUAT®V), TPOS TIS OLUPOPES
dtevBvvoelg. Metd and opiopévo xpovo, ot, n dwatdpaln Ba pBacel oe d1bpopa
onpeia Tov VAKoV pécov, ta omoia, 0tav To0 péco givar 166Tpomo, Ba améyovv
ion amodctaon and to onueio, O, kot cvvenmg Ba Ppickovial GV emPAvVELD
opaipag axtivag R = udt, émov v givar | taydtnta dtddoons g dtotdpaéng
(tov kopdtev) péoo oto eAaoTikKO kol 16détpomo péco. H ocoaipa avti
amoTELEL TO OTIYULO{O PETOTO KOPOTOS, TO OTTOI0 OMOUOKPVUVETOL OO TNV TNYN
TOV KOUATOV UE TAYVTNTO V. X& UEYAAN andoTACT] And TNV TNYY|, TO0 HETOTO
Kopotog propet va Bewpnbel emimedo, omdte To KOUA ovoudletar emimedo
kopo. Otav 10 péco dev eival 160Tpomo, T0 PETOTO KOUATOG OV €ival 1,
cpaipa, alld aAAn emoeavelo. H gvbeia n kédBetn oto pértomo xdpatog oe
éva onpeio tov oelyvel ™ d1evBuvon dddoong Tov KOUATOG Kot ovopdleTon
GEIGUIKI] UKTIVO.

H apyn Tov Huygens opilel Ot

«Ka0g onueio £vog petdmov kOpotog pmopei va OempnBei 0T amoterel
aNYN €vOS vEOL (BEVTEPOYEVOVS) KOPUATOS).

H ypnowdmra g apyng oavtng ogsiletar xvpiowg oto yeyYovog OTt
puropovpe, pe PBdon avtr, vo opicovpe TIG HEAAOVTIKES BECEIS TOL UETMOTOL
KOUATOG, Otav yvopilovpe ™ B€om tov 6' opiopnévn ypovikn otiyun. 'Eoto ot
AB gilvar 10 pétomo xkdpotog Katd ™ xpovikn otyun ty (oynuo 16) ko
Bélovpe va kabopicovpe To PETOMO KOUOTOG KATO TN YPOVIKY oTiyun| to + Ot.
Kotd ™ didpkela tov ypovov 6t 1o kbpa Oa tpoympnoset kot Oa oynuoatiost Eva
véo pétomo kopatog A'B'. Zopeova pe v apyn tov Huygens kd0e onpeio X,
Y, X5,... T0V apywol petdmov Kopotog AB amotedel mnyn véov kduotog.
Mmnopodpe, cuvenmg, va yopdéovpe tOEo KOKA®V e KEVTIpa To. onueia Xy, X,
Xs,... Ko aktiveg u;0t, 6mov vi(i = 1, 2, 3,...) elvar n taydtnTo TOL KOUATOG GE
k@O éva and ta onueio avtd. Ta TOEa aVTA amOTEAODV TOL LETOTO KOUATOG TOV
JEVLTEPOYEVOV KLUATOV TOL TOPAYOVIOL GTO CTNUEIN TOL OPYIKOL LETMTOL
Kopatog. H emopdvewn, A'B', mov mepifdiier ta devtepoyevny ovtd pETOTO
KOUOTOC, OMOTEAEL TO PETOMO KOUOTOG KOTA TN YXpovikn otiyun to + ot. Ta
devtepoyevn KOpoto KOTd TN Ypovikn otiyun ty + Ot ocvuPdirovv
KOTOOTPOPIKO o€ OAo ta onueio TOv YOPOL UE OTOTEAEGUO VO
aAANA0avVOLPOUVTAL EKTOG OO T GELD TOV VEOL HETOTOL KVpaToG, A'B'.
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Xyqpa 5.7 Apyn tov Huygens.

B) Apyn Tov Fermat. oppova pe v apyn avt:
«To xdpo To omoio @OGver oe opwopévo onpeio amd opwopévny mqyN
0K0A0V0El TO cVVTOUOTEPO OPONO aTd GAOVS TOVS dPOUOVS TTOV Eivar dLVATOV
vo akoAovO6EL, ONAON, 0KOLOVOEL 0VTOV TOV ATULTEL TOV EAGYLOTO YPOVO».

Av y1a éva ehaoTikd péco 600ei n katavoun g TayxdTNTag d1dd00Mg TV
EMICTIKAOV KUUATOV, UTopovuE, pe Bacn v apyn tov Fermat, va yapacovpe
TIG CEICUIKEG OKTIVEG TV KLUATOV. ZVVEREWD TNG OPYNG OVTNG ATOTEAEL TO
YEYOVOS OTL Ol GEIGUKEG OKTIVEC TOV KLUHAT®V To. omoio dtadidovtal péoca o
opoyevég péco givan gvbeieg ypappés. Amodeikvoetal eniong 4Tt ot VOUOL g
avaKAaong Kol O1OANoNG TOV EANCTIKOV KVUATOV UTOPOVV VO TPOKVYOLV

0o TNV EPAPHOYTH TNG APYNG OVTAG.

3.4.4 Evépyaa tov EAactikov Kvpdatov.

Katd t d1dd00om tOV EAAGTIKOV KVUATOV ' OpIGUEVO LEGO, TO UEGO
aVTO AMOKTO OPIGUEVT UNYOVIKY €VEPYELD M Omola OQEIAETOL PEPIKAOG HEV
o1V TAAGVIOON TOV DVMKOV onueimv (KIvnTikn evEPYELR) KOl HLEPIKDG GTNV
avATTLEN TAGEMV KO TOPOLOPPAOGEDY GTO HEGO (OLVALIKT EVEPYELQ).

2ovnBmg, dev evOLAPEPOLOGTE Y10 TNV OALKT EVEPYELD EVOG KOLOTOS OAAG
Yo TNV EVEPYELX OTN YELTOVIA €vOG onpeiov Omov yivetal n mwapatipnon. Lo
T0 AOY0 avtd, evVOlAQEPOV Topovstdlel n mukvotnta evépyelng, E oe éva
onueio eraotikod pécov, M omoia opiletor G o0 AOYOG TNG UNYOVIKNG
evépyelag, OW, n omoia mepukAeieTon HéGa 6€ GTOLYEDON OYKO, OV, YOP® Ao
TO onueio, 610 TOL GYKOL AVTOV. AnAadn,

3w (4)
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Ag Bewpnoovpe éva cOAIPIKO OPLOVIKO KOO TOL 0toiov vikn petabeon
divetan amd ) oyéon

u = Acuviot + ¢) ®)

o6mov A givarl 1o TAdTog TOVv KOMHOTOg Kat @ 1 @domn tov. H xwvntikn evépyeia
€VOG 6TO1YEIOL TOV VAIKOV pEGOL, OYKOL OV, Ba divetat and 1 oyéon

SWR = },pBVu“ (6)

OOV p 1 TLKVOTNTA TOL VAIKOV pésa otov dyko OV ko U = du / ot. givou
Tox0TNTO TOAGAVTIMONG TOL VAMKOV OTOlKElOL. XUVEM®MG, 1 TLUKVOTNTA TNG
KWWNTIKNG evépyetog Ba divetal amd tn oyéon

5W,

——— = LpoF AT - ) (7)

BY
Kot 00 peTaPAAETAL 0d PNSEV péxpt TN HEYIOTN TIUH TNG OV sivar pwAY2.

To otoyeio Oykov OV mepikdieier kot dvvOUKY] evépysln kot KoOdg

TAAOVTOVETOL, £XOVUE OLAOOYIKY] LETOTPOTN TNG UG Al TIG 0V0 HOPQPES TNG
UNXOVIKNG evépPYeElng (KIVNTIKNG-OUVOIKNG) otnv GAAN. Otav 1 duvapikn
evEPYELD €YEL TN UEYIOTN TIUN NG, 1M KwNTIKN evépyela givar ion pe pundév
(Taydvnro TaAdvtoong ion pe undév), eva otav 1 duvoukn evépyela eival ion
pe undév (péytom tayxdtnto ToAdvioong wA) m KWNTiKn evépysln €xel T
péytot) iy e (pSVe’A*/2) n omoia eivor {om pe v olkh pmyovikn
evépyeta OW, tov ototyeiov dykov OW. Aniadn,

pEVotAs
AW = e ®)
2
Ao T1¢ oyéoelc (4), (8) mpoxvmTer Ot

Enedn xatd ™ 0140001 TOv KOUOTOG £YOVUE OVGLUCTIKG OO0 TNG
ELACTIKNG EVEPYELNS, TOPOVCLALEL TPAKTIKO EVOLOPEPOV 1) PON TNG EVEPYELNG
070 HEGO 01dd000Mn¢ Tov KOpHatog. I'a to Adyo avtd, ypnoiLonoteital 1 TocdTnTO
évraon I, n omola opiletar g o Adyog ¢ evépyelag, OW, n omola mepvdel ¢
opwopévo ypovo, ot, and opiopévn empdvela, dS, 1 omoia givor kdBetn ot
dtevbuvon 01doong Tov KOUOTOG TTPOG TO YWOUEVO TOL YpdVov €mi TNV
emeavela. Aniadn, etvon
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BW
P o (10)

a5

Ag Beswprioovpe kOMVOpo dwatopung oS kot pnkovg dL tov omoiov o
dEovag etvar mapdAiniog Tpog ™ devbuvon drddoong tov Kvpatog (oy.5.8). Av
TO UNKOG TOL KLAIVOpPOL dtatpéyetol amd to KO o€ ypovo ot, Oa eivon dL =
udt, 6mov v eivar M TayxdTa Sddoong Tov kvpatoc. H evépyeia mov
nepkAeietor péoo oTov KOAVOPO KaTd T XPOoViKY oTiyun t Ba eivoar oW =
E*3V = E*3L*3S 1

—f3 e —>
P i (¢

Yympo 17. Katd 1 owdoon 710V  KOHOTOG TOPAAANAQ TPOG  TOV
d&ova To KuAIVOpov epvdel and TN facn tov 0SS, og xpovo Ot 1 EVEPYELN TOV
KOLOTOG OV Bprokdtav Katd punkog, oL = v*dt, Tov KuAivdpov.

&W = E.u.58.5t (11)

Avtn givon n evépyela n ool Bo mTepdcel TNV empdvela S cg YpoOVO
ot. And tig oyéoelg (10), (11) mpokdmtet Ot :

I[I=Eu (12)
Aniadn,  évtaon Tov KOpaTog ival iom HE TO YIVOUEVO TNG TLUKVOTNTOG
evépyelag E, eni mv taydmta 61ddoong v, tov kopatog. Onwg mpokvntel and

115 oyxéoelg (9), (12) n évraon, otV mePinT®ON OPULOVIKOD KOHATOS, diveTot
amo TN oyéon

I = ;puméA" (13)

Ankadn, mn évtaon eivor ovaAoyn TG TLUKVOTNTOS TOL HEGOV S1Ad0GMG,
™G TaXLTNTAS SIAS00MG, TOV TETPOUYMDVOL TNG GLYVOTNTAS KOl TOV TETPAYDVOL
TOL TAATOVG TOV KOUOTOC.
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3.4.5 E€ac0évnon tov EAactik®v Kvpdtov pe Tnv Andéctaon

Ta mAatn TOV €AOOTIKOV KUUATOV EAATTOVOVIOL HE TNV OTOCGTOCN.
Aniadn, to kopato ovtd veictovial egacdévnon katd T Sddoon tovc. H
e€acBévnon avtn pumopet va 01aKkplel oe ye@pueTpikin owwomopd, n omoia gival
avefdpn TOV 1B10TNTOV TOL UEGOL Oddoons kol o amdécPeon TV
KOHATOV, 1 omoia e£0pTdtal amd TIS 1OTNTEG TOV HEGOV d1AO0CNG.

a) N'eoperpikn owomopd TOV EAAGTIKOV Kopatov. 'Ectm 011 1 éviaon
TOL KOHOTOG GE€ AMOCTAGELS Ty KOL R amd 10 onueio, O, 6mov mapdyovial
cQalplkd eAaoTIKE KOpata (to pétomma KOpatog eivar opaipeg kévipov O)
etvan Iy kot I, evd 1o mAdtog Tov kOpatog (LYot T TG petdbeong) eival
Ay xatr A, avtictorya. H evépyeia W mov mepvdel and Tic 000 cQAPIKEG
emedveileg oe ypovo ot Ba eivor 1 1dwa . Ko Ba divetar and t1¢ oyéoeig OW =
TS0t = Idnr?, ot ko SW = IS8t = [4nr’dt. And OVTEG TPOKLTTEL OTL

¥ =Tt (14)

Amo ) oyéomn avt kot v (13) mpoxdmtel OTL

1
A= ﬂ“[‘n— (15)
r

[Tapatnpovpe MAadn, 0Tt AOY® NG YEMUETPIKNG OOTOPAS, 1 €vioom
LETAPAALETOL OVTIGTPOPMG OVOAOYO TOV TETPUYMVOL TNG OMAGTACNG, EVA TO
TAATOG LETABAALETOL AVTIGTPOPMOS OVAAOYOL LLE TNV OTOOTOON.

B) AnéoPeon ToV ehaoTikKOV Kopdtov. Kotd tn HEAETN TG YEOUETPIKNG
domopds TOV EAACTIKOV KUUATOV LTOBEGAUE OTL 1 EVEPYELD , TOV TEPVAEL
amd TIG OVO COUPIKEG EMPAVELIEG GE OPIOUEVO YPOVO givar 1 1d1a, dNAaodT, dev
YOVETOL M €AOCTIKY evépyewr (. Y. AOY® HETATPOTNG NG G€ GAAEG LOPPEG
EVEPYELNG), OALAE aADG 1 £VTOOT EAATTAOVETOL AOY® KATAVOUNG TNG EVEPYELNG
c' OAO KOl WHEYOADTEPO YOPO pHE TNV TAPOSO TOL YPOHVOL. XNV
TPAYLOTIKOTNTO, OU®G, €va HEPOG TNG EANCTIKNG EVEPYELNS TMOV KLUAT®OV
amoppopatal Babaio and to HEGO d14000MG Kol LETOTPETETOL GE OEPUOTNTO LE
OULVETELD Ol TAAOVIAOGCELS TOV £0A@ovg TeAKA vo pndeviCoviar. To @avouevo
ovopdleton amOcRecn TV EAAGTIKAOV KOUATMV.

O axp1Pfg unyovicpog e Tov omoiov 1 EVEPYELD TOV EANGTIKMV KUUATOV
petatpénetal o Bepuora oev givanl Yvwotdg, OAAL QOVOUEVO ECOTEPIKNG
PPN 610 6TEPED HECO O1AO00NG KOl 1EMOOVE TPIPNC OTA PELGTA LE TO. OTTOl
elvar yepdtol ot TOPOL TOV TETPOUATOV GLVIEAOVV ATOTEAEGUOTIKA, UETOED
AoV (mefonlekTpikd Kot OEpUONAEKTPIKA QOIVOUEVA, dOTAVN EVEPYELNG YOl
™ dnuovpyio vEoV empavel®v kotd ) Opavon Tov TETPOUATOV, KAT), GTNV
aTOGPECT] TV EAUCTIKMV KUULATMV.

EpoeaviCovtor onpavtikéc melpapotikés OLOKOAES KATA TN HEAETN NG
andGPECNC TOV EAACTIKAOV KUUAT®V, Y10Ti 01 LETPTCELS GTO EPYOGTNHPLO UTOPOVV
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va yivouv povo 6g KOUOTA GYETIKO DYNADV GLUYVOTNTOV GE GYECN LE TA KOUATO
TOL TOPOTPOVVTOL GTN] PVUCT Kol Yloti 01 HETPNGELS TNG OmOGPECNS 6T PVOT
ennpealovtal and anmdieleg AOY® GAA®V povopévev (avikioons, didbraong,
KAT).

Onwg Kat yioo GAAo ovopeva KATtd to 0ol £XOVHE OTMOAELD EVEPYELQG,
§T01 KOl Y TO QOVOUEVO TNG OamdGPECNS TOV EAACTIKOV KLUUATOV
dexOUAoTE OTL 1 EVEPYELN TOV KLUATOV 0VTOV PeTOPAAAeTON ekBeTIKE pe TV
anOCTOCT, GE TPAOT TPOGEYYIOT).

Av I etvar n évtaon og onueio X Kovid omnv €otia Tov KOHATOG Kat I n
£VTOOT GE AmOGTACT T oo T0 X, 0eXOUACTE OTL

= [ (16)

omov q elval 0 ovvrereoTg amocPeonc. O cuvteAEGTNG AVLTOC ALEAVETAL [LE T
oLVYVOTNTO. TOL KVUUOTOG KOl GE€ TPMOTN TPocEyylon Mmopel va Bewpnbei
avAAOYOg TG oLYVOTNTAS. AVTOG €lval 0 AOYOG Yo TOV OToio To EAACTIKA
KOHLOTO VYNANG cuyvoTnTog amocsfEvovtol £vTova pe TNV andcTooT).

Ot oyéoeig (14) ko (16) cvvdvdlovtal, cuvnbmg, oe pia n omoia £xel ™
Hopen ]

l:h;¢m (17)

[Tepapoatikd dedopéva deiyvouv 0Tt 1 e€acBévnon TV EAAGTIKOV
KOUATOV AOY®D NG YEOUETPIKNG OOOTOPAG EIval CMNUOVTIKOTEPT OTO. TNV
e€acBévnon Adyo g amocfeong Yo UIKPEG OMOGTACES Kol  HIKPEG
GLYVOTNTEG KLUATOV, EVM OGO 1 OTOCTACT 1 1 oLYVOTNTO TOV KLUATOV
av&hver n eEacBévnon Aoy® NG andcPeong avédvel kot TeAkd (Yo peyaieg
OTOGTAGELS 1| HEYAAEG GLYVOTNTEG) €lvol QLT TOV OMOKAEIGTIKG KaBopilet
v e&acBévnon.

3.4.6 Avaxkiaon ko Ata0raon Tov Eractik@v Kopdatmv

Otav eAaoTIKO KOPO GUVOVTNGEL U0 OTOTOUN UETAPOAN OTIG EAUGTIKES
1010TNTEG TOL UEGOL O1A000MG, HEPOG TNG evEPYELag TOL Oa avaxkiaoOel kol Oa
nopapeivel 6to péGo mov PpickeTon TO OPYKO KOUO KOl TO LTOAOMO TNG
evépyewng o d1a@rhacOel kot Bo pmel 610 AALO PEGO, EVD GLYYPOVOS OALALEL
N 01evBvvon dddoong Tov dtbAOUEVOL VTOV KVOUATOG. TOG0 1 avakAiaon 6Go
Kol M 0dBAaon eivar @oawvopeva to omoio £X0VV TPOTAPYLKN ONUAcio o1
OEIOKT Ol0LOKOTNON KOl Y10 TO AOY0 avTd Oal T0L LEAETIGOVLE AETTOUEPDG.

‘Eocto 611 t0 pétomo AB eninedov €looTikov KOUOTOG TPOCTIMTEL GTNV
eninmedn daywploTikn emupdveln ovo pécwv, I, I, ota omoio ot TayvInteg
d16800M¢ TOV KOUATOG EIVAL Vy, Ly, EVAO 01 TUKVOTNTES TOV VO PHEGMV glval py,
p2, avtictoya (ox.18, 19). Otav 10 pértomo KOUATOC GUVOVINGEL TN
oY ®PLOTIKY] EMPAVELD, KAOE KOWO OMNUEIO TOV UETOTOL KOUOTOG KOl TNG
oY ®PLOTIKNG eMPAveLng Oa yivel €oTiol OELTEPOYEVOV KUUATWOV, GOUPMOVO. [LE

223 -



Tunuo ®voikov [opwv & IepiBdiiovtog Arepovtivog - Mmédog

v apyn tov Huygens. Opiopuéva amd ta kopata avtd 0o diadofodv 6to Tpdto
péco (avokiopevo kopata) eved dAda Bo dwwdobBodv oto devtEpo péEGO
(Stbrdpeva kopaTw).

3.4.6.1 AvaKkrLoo1 TOV EAUCTIKOV KORATOV

Ag HEAETNGOLE TPAOTO TO. OVOKAMUEVO KOpoTo Pe Bdon v apyn Tov
Huygens. 'Ecto 611 10 onueio B tov petdmov woparog Bo cvvavinocer
Sy wploTik emeavela oto onueio I' e xpdvo t petd ) ypovikn GTiyun mov
0 A ovvavinoce m dympilotikn emeaveln (oy.18). Katd to xpodvo avtd t, ta
devTEPOYEVN KOLOTO TOV TTOPEYOVTOL GTO A Kol ETIGTPEPOLY GTO TPMTO HEGO I,
Ba £xovv pBacel oe nuImepLpEpela axtivag AA = vt kot yi' avtd 10 VEO pHETMOTO
KOHOTog Kotd 1o ¥pdvo avtd Ba eivar n epantopévn, I'A, mov @épetat and to
onueto I' omv nuimeprpépeta avtr. Oa sivar BI' = vit = AA, pe ocvvenewo ta
opBoyadvia tpiyova ABI kor AAL va givan ica kow BAT' = AT'A. AMG BAT =
1p, Omov iy glvar N yovia apocntoong ko AI'A = i; dmov 1; givor n yovia
OVOKAOGNG, EMEWN Ol YOVIEG OVTEG €QOVV TIC TAELPEG KABETEC UETOED TOVG.
2VVETMG,

i, = i, (18)

H oyéon avt ekepalel 10 YvOGTO VORO TS OVAKAGGNS, COLPOVA [LE TOV
omoiov
«H yovia TpoécnTOog givan ion pe TN YOVIO OVAKAGGNO».

(i

M1 A |' UnyBg

RERLS!

Xympa 18. Epappoyn g apyng tov Huygens yio tnv anddeén tov vOUov g
OVAKAOOTC.
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Xy mepintmon Katd v onmoia £yovue kébetn npdonwon (ip =1, =0) o
AOYOG TOV TAGTOVS, A, TOV OVOKAMUEVOL KOUATOG TPOS TO TAATOS Ay, TOV
TPOCTINMTOVTOG KOUATOG diveTal amd T oyéon

Ay Pls — M
= (19)

Ay Polin == Py

To tetpdywvo tov Adyov avtov divel, cOhppova pe v (9), to Adyo g
avokiopevng evépyewg, E,, mpog v mpoomintovca evépyswa, Ey, xo
ovopdletal ovvtereoTi|g avakiaong, R. Aniadn, eivart R = E|/Eg 1

(Psve — pyuy )t

o (20)
(Pgly - Py

To ywdpevo g tayvINTAG S1AS00MG TOV KOUATOG ENL TNV TLKVOTNTO TOL
HEGOV S1AO00MG TOL KUUATOGS, PL, AEYETOL AKOVGTIKY] OY@YLHOTNTO TOV HECOV,
EVAD 0 AOYOG & = p; Ly / pavy Ayetan avTifeon GKOVGTIKIG AYOYIHOTNTOS TOV
dvo péowv. And ) oyéon (20) mpokdmtel 611

(&— I1)®
R= e — (2’1)
@+ 1)

AnAadn, o ocvvieleotng avlkiaong eSaptdtor and v ovtibeon g
OKOLOTIKNG ay®YILOTNTOG TV 000 HECMOV Kot Elvot aveEapTnTog Amd TO OV TO
KOUO TPOCTINTEL 0T dlaY®PIoTIKY emedvela and 10 péco I 1 and 10 péco
IT.

Eneidn ot toydtnteg TV €ANCTIKOV KLUATOV 6TO TETpOUATO TG IMg
petofdArovial TEPIGGOTEPO AMO TIC TLKVOTNTES, O GUVTIEAEGTNG OVOTANCNG
e€aptdtal Katd Kuplo Adyo amd v avtifeon oTig TayVTNTES.

3.4.6.2 A160Lao1 TOV EAUGTIKOV KOUAT®V

Ag Bewproovpe To OEVLTEPOYEVT] KOLOTO TOV TALPAYOVTOL GTO CMUELD0 A Kot
dwdidovtanr oto péco I, dnAadr, ta dwbiopevo ghaotikd kopota (6y.19).
Kotd to ypdvo I mov 10 xopa 61étpele oto péco I v andotacn BI' = vt ta
devuTEPOYEVT] KOpOTO OV Toapdyovtor 6to A Kot dwdidovror oto péco I,
dnAadn ta obAidpeva kopata, Oa yovv eOdoel oe numeprpépela axtivag AE
= Dyt Kal 10 VEO PETOTO KOUATOG KATA TO ¥pOvo avtd t, Ba eivon | epamtopévn
I'E mov @épetor and to onpeio I' otnv meproépeta avtn. Oa sivar BT
= AI'muip kou AE = AT'muiy. Xvvendg, vt = AImuiy = AImuiy, Ko vt = AT'mud,.
Av drop€covpie TIC OV0 OVTEG OYEGELS KaTd LEAT, Bpickovpe OTL

vy u| T (22)

—_— ey

lig iz
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Av1n| ekppdlet To YvooTo vopo tov Snell.

r_ |.|T|::-:I
[}

Q 2z
‘2

Xympoa 19. Eoappoyn mmg apyng tov Huygens yio v anddeiEn tov vopov
g o1dOraomng dnAadn, Tov vopov tov Snell.

Amo T0 VOHO avTOV TPOKVLTTEL OTL OTAV 1 Ly €lval pUKPOTEPN OO TNV V4
1ote KO M yovia i sivor pkpdtepn amd v 1; OnAadn, 1 SwbAduevn aktiva
TANGLALEL TPOG TNV KABETN OTNV EMPAVELD GE GYESN LE TNV TPOCTINTOLGA. AV,
OUMC, M Ly glvarl peyaAVTEPT AO TNV V| 1] SIWOADUEVT OKTIVOL OTTOLLOKPVVETAL OTTO
Vv Ka0etn Kou M 1p yiveton 90° 6tav M 1; anoktNoel opiopévn Tiun .. n omoia
divetor amod ) oyxéon

Uy

Mhip = ——
Ve

(23)

H yovio 1. Aéyetar opwkn 7yovie Kot aviotorel oty yovia
npoOoTTOONG Yo TNV omoia M dtebAmuevn axtiva gival mapdAAnin mpog ™
dymplotikn emedvela. [o. yovieg npocntmong peyardtepeg e 1. OV
Tpoypatonoleital, otnv mepintworn avth (v,>vp), 01biacn kol €yovue
OMKN avaKAiaon.

v mepintmon KEBeTNg TPOGTTOGNG TOL KOUATOG otV empavela (i
= 1, = 0) o Adyog 1OV TWAATOVLG, Ay, TOL SLAOAOUEVOL KOUOTOG TPOS TO
TAGTOC, Ap, TOL TPOCTIMTOVTOG KOHATOG OiveTal amd TN oyéon

Ay 2y, (24)

A

Ay P2y T MYy
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To tetpdymvo 10V AdYOL 0VTOV Oivel To AOYO TNG dabAmdpevng
evépyewag E,, mpog tnv mpoomintovca evépysw, E, kot ovopdleton
ovvteAEsTNG O1ddoong, T. AnAadn, eivor

E, 45
E, (&= 1)

Ao g oxéoelg (21), (25) mpoxdmtel 6TL
R+T=| (26)

Anhodn, to dBpolcpa Tov CUVTEAEGTN AVAKANCNG KOl TOV GUVTEAECTH
dtddoong eivan ico pe tn povada.

3.4.7 I'evikevpévog vopog tov Snell

Katd v mpdontwon empuKovg KOUOTOG GTN Oo®PIGTIKY ETLOAVELL
d00 péowmv, ta onueio TG EMPAVELNG QLTNG YivovTal £€6TieC TOCO EMUNKAOV
OVOKAOUEVOV Kol SIAOADUEVOV KUUATOV OGO KOl EYKAPCLOV OVOKADUEVOV KOl
dwbropevov kopdtov. 'Ecto 011 Gelopikn) okTiva emiunkovs kvpatog, P,
TPOGTINTEL GE ONUELD. A, TNG SAYWPIGTIKNG EMPAVELNG TOV dV0 PEGOV (GYnua
18). Zto onueio avtd Oa mwopayBel pio OVOKADUEVT] CEIGIIKT OKTIVOL ETUKOVG
Kopatog Py, plo avaxkiopevn ogiopikn aktiva gykdpotov kopatog S;, pio
SOAdUEV GEWGIKY OKTiva empuKovg kopatog P, kot pio dwBAdpevn
CEIGKN 0KTiVa £YKAPT1IOL KOHATOS S, (07%.20).

Xympa 20. Tevikeopévog vopog tov Snell.
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Av o1 celopikég axtiveg Tov kopdtwv P, Py, Sy, Py, S, oymuatiCovv yovieg
1g, 11, &, 1p, & avtiotoyya, pe v KABeTN GTN OLYY®PICTIKY ETPAVELD KOl Ot
TayOTNTEG TOV EMUNKAOV KOUATOV 6T0. 000 HEoa €lval oy, 0, EVM Ol AVTIGTOLYES
TaYOTNTES TOV €YKOPTI®V KupATOV givat By, By, 10(0OVV 01 GYEGELS

11} 1 ”'l. !ﬁ:l u—z ﬁB

—— . A T aw—r—

27)

Wiy Kb, NHE NHiz  Nnég

Ot oyéoelg avtég exepalovv 10 yevikevpuévo vopo tov Snell, o omoiog
opilel 6T :

«Ta quitova TOV YOVIOV TOV oYNUATICOVV Ol GEIGUIKES OKTIVEG pE TNV
KGOET] o011 OwWYMPLOTIKY] EMPAVELID. OVO NECOV Elvorl avaAOYD TOV
OVTIOTOL(MV TUAYVTITOV 010.00061)G TOV KVUATOW».

O yevikevpévog vopog tov Snell 1oyver BEPara kot oty wepinTtwon mov
TO KOUO TO 0010 TPOGTIMTEL GTN OLYWPIGTIKT EMLPAVELD EIVOL EYKAPTLO KOO,
KOl LEApYovv Oyl UOVO €YKAPOLO. OAAG KOU EMIUNKY OVOKADUEVO Kol
dBAdpeva Kdpata.

Etvar eavepd 611 1660 0 vOUOC TG avVAKAONGTG, TOV €KOPALETOL HE TN
oyéon (18), 660 kot o vopog g dabraong mov, exkepaletor pe m oxéon (22),
OmOTEAOVV  UEPIKEG TMEPUITAOGEL; TOL YEVIKELUEVOL VOpov Ttov Snell mov
ekppaletarl pe v (27).

3.4.8 IlgpiOraon TV ELactikov Kvpdrov

Ot vopor g avaxkiaong kot OdOAaoNG TOV EAACTIKAOV KUUATOV, TOL
OVOQEPOLE TOPOTAVE®, 1GYXOOLY HOVO OTNV TEPIMTOOT KATA TNV Omoin 1
S ®PICTIKY EMPAVEID TOV V0 HECOV (EMPAVEID OVTIBEONG OKOVGTIKNG
AYOYIHOTNTOG) €XEL UIKPN KOUTLAOTNTO Kol €ival oyetikd opain (0ev
VILApPyoVV acvvEYELES, KAT). Otav OP®G, T0 ELACTIKE KOUOTO TPOGTITTOVY GE
aoVVEYEIS EMUPAVELES 1| EMPAVELEG TOV OMOI®V Ol OKTIVES KAUTLAOTNTOS Efvat
UIKPOTEPES OO TO UKOG KOUOTOS TOV EAOGTIKOD KOUOTOG OV TIS CLUVAVTAEL
(Yyoviaxég dopég, KAm), 10tE, dev 10YHOLVV T Ol VOUOL TNG AVAKAQCNG KOl
d1OraoNG.

Kotd v mpéontmon 1oV €AACTIKOV KUUATOV GE TETOEG OVOUOAEG
OOUEG, aVTEG YivovTol OEVTEPOYEVEIG £0TIEG AKTIVIKNG OKTIVOBOAINS EAAGTIKMV
KOUATOV pE ovvémew, vo @Bdvovv KOpOTO Kol ©€ TEPLOYES OMOL gV
avapévovtal ocopeova pe ™ Bewpio ™ avikioaong kot daOroaonc. To
Qovopevo autd Adyetot mepiBAOT TOV EAACTIKOV KOUATWOV.

YovnOiopéveg mMYEC EAOCTIKOV KLUATOV TEPIOAOONC OTN CEIGLUKT
SCKOTNGN ATOTEAODV TO AKPO PNYUATOUEVOV CTPOUATOV KOl LELOVOUEVO,
avtikeipeva ta omoia Ppickovion HEGH GE OLOYEVT] GTPOUATOL.

Y10 oynua 21 mapiotdvetot ypagikd n tepibraon kdpatog oto dkpo. O,
pnynatopévov otpapatog, OI'. Eninedo xopo petdnov AB npoonintel kébeta
070 GTPOUA OOV avakAdtol olokAnpwtikd (cuvteleotng avdkiaong R = 1),
evd 1o dKkpo O yivetal eotia axTvikng aktivoPoiiog meplOAOUEVOV KOUATOV.
Ag&ld tov onueiov O Ba PBAvovy 1060 Ta amevdeiag 6o Kot Ta TEPIOADUEVA,
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EVO KAT® oo T0 oTpOU POAvovy povo meptdropeva kopata. Eival gavepo ot
N ELPAVIOT TOV KVUATOV KAT® and To oTpdua o0& pumopel va epunvevdel pe
™ Beopia g avakiaong kot didOAaong.

ddoeig mepibhaong epeaviCovialr cvyvld oTo EYYPOPNUATO KOTA TN
CEWGUIKTN dloKOTMNo™m kot €ival, cvvnbwg, dvokoAo va dtakplBodv amd Tig
eacelg avakioong kot d1dbiaong.

-ﬂn—-----“—*———[““-—' — Ty 1""5

Xympa 21. [Tepibraon xdpatog mov mpokadeitar oto dkpo O, pnypoTOUEVOL
otpopatog OI' (Kearey and Brooks 1984).

3.4.9 Tayvtnreg Awdooong Tov EAactikov Kopdrov

Onwg €xovpe MON ava@EPEL 01 TAYVTNTES TOV EMUNKOV KUUATOV gival
OVTEG TOV KOTA KUPLO AOYO EVOLAPEPOLV T CEIGUIKT O10LGKOTN G, Y1ATl OVTEC
umopovv va petpnbovv pe onuavtikn axpifeta. And ™ oxéon (1) mpoxdmrer
OTL M TaYLTNTO TOV EMUNKOV KLUUATOV GE EAOGTIKO Kol 16OTPOTO HECO
egaptatal and 11 eAaoTikéc otabfepéc (A, p) kot v mokvotnta (p). Ot Tinég
TOV eAACTIKOV otabfepov kabopilovtal and evOopoploKeESG dLVAUELS KOl Yio
avtd dev emmpedlovial onuovtikd omd v TEoM, EVO 1 TLKVOTNTA
ennpedleTal £vIova omo TNV TEoN.

Eme1on, 1660 n migon 060 kar n mukvotnta avédvetal pe 1o Bdbog péca
ot I'm, avapéverar, ooppova pe ™ oxéon (1), eAdttoon g TaXLINTOG
dadoons TV emPNKOV Kopdtov pe to Pabog. ZvpPaivel, dpmg, akpiPag to
avtifeto. H taydtta avédvel 6tav avidvel n mokvotnto aAld Kot pe 1o Badog
péoa ot I'm. Avtd opeiletal 6To yeyovog 6Tt av&dvovtal Eviova ol EAICTIKEG
otaBepéc (A, n) pe 1o Baboc,

210 oyfuo 22 divovtal ot Ypaelkég MOPACTAGELS TG ToXVTNTOS TOV
EMUNKOV KOl TOV £YKOPCIOV KUUATOV GE GLVAPTNOT HE TNV TLKVOTNTO, OTT®G
Tpoékuyay and epyactnplakd Kuping dedopéva yio npato Kot nuoatoysvn
TETPAOUOTO KO Yot LETAHOPPOUEVE Kot ekpnéryevn| metpopata. [Hapatmpodpue
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6Tt Y10, peTaoAr] TG TUKVOTHTOS Hetofd 1 griem’ ko 3 griem’, 1 TapdTTOL TOV
emMUNKOV Kopdtov petafdiietar petadd 1,5 Km/sec ko 7 Km/sec.

‘Eva ovclaotikd yvopiopo mwov dwakpivel ta metpopata g Img and
OLLOYEVY] DAIKG €lvol TO OTL TOL TETPAOUOTA £XOVV KOKKDOOT dOUN LE OMUAVTIKA
Kevh (mopovg) petald tov kokkwv. ‘E1ol, 10 mopddec ¢ €vOC METPOUOTOG,
dNAad”, 0 AOYOg Tov GYKOL TV TOPWOV TOV TETPOUATOS TPOG TOV GLVOALKO
0V dyKo kabopilel v TaydInTo 510000MNG TOV KLUATOV HEGH GTO TETPOLLA
oVt oe onuovtikd Babud. ‘Exel deyybel (Wyllie et al 1958) 611 n tayvta, o,
TOV ENPUNKOV KOUATOV GE TETPOLLO TOV OO0V TO TOPMIES lval ¢ divetal amod
™ oyéon

| P I e (28)
— e o ———
% iy U

Omov o gfvat 1 TayHTNTA S1AG0CNS TOL KVUATOG LEGH GTO PELGTO (VYPO, AEPLO)
pe to omoio eival yepdtolr ot TOPOL TOV TETPOUATOS KOl Oy N TOYXOTNTO
d148600MG TOV KOUATOG HECOH GTO TETPOUA OTAV AVTO dEV EXEL TOPOVG.

H évtovn e&aptmon g taydttag and to mopmoeg toyvel PEPata yia
TETPOUATO TOV OTOIOV TO TOPDOEG elval onNUOVTIKO, OTMG lval ol yappiteg,
apytlkoi oyiotdABol, opiopéva €iom yorapadv acBestoribwv Kot ot dpytiot.
Opmg, to meprocdtepa ekpnélyevi] Kol UETOUOPOOUEVO TETPOUATE KOL Ol
ovunayeic acBeotdABor, o1 doropiteg Kar ot gfamopiteg €govv mOAD HKpO
ToPMOES Kat Yy To Adyo avtd 1 TaxdtNnTa S1d000NS TOV EAUGTIKOV KLUATOV
HEGO OTO TETPOUATO OVTE EAPTATOL OTOKAEIGTIKA GYEOOV OO TIG EAUGTIKEG
010TNTEG TOV OPLVKTAOV TOV GLVOETOVV TO TETPAOUOTO OVTA.

Amd 10 mopomdve TPOKVTTEL OTL M TAYVTNTO SASOCNG TOV EAUCTIKMV
Kopdtov ot Im  elvor moAVvmAokn ouVAPTNGT TOAADV TOPAYOVIOV.
Mmopotpie, Op®G, Vo TOVUE OTL O TOYVTNTEG O1AO00NG TOV EAUCTIKMV KOUATOV
péoco oTo METPOMATA TOV QAOWL TS Img eCoptdton amd t0 €idog TOV
TETPOUATOS (OPLKTA TOL TO GLVOETOVVY, TOPMDOES), OO TNV NALKiOL TOVL Kol amd
10 BdBog mov Bpicketal péca ot I'n.

Ytov mivaxka (3) divovion ta SICTAUOTO TIHOV TGOV TOYLTHTOV SO0
TOV ENUNKOV KOPATOV o€ dtapopa £idn tetpopdtov. [apatnpodue ot yevikd
ot ToyOTMTEG OTO  EKPNELYEVI] KOU  UETOUOPPOUEVO TETpOMOTA  givor
HEYOADTEPEG OO TIG TOYVTNTEG 6TO Inpatoyevn tetpopato. ESopetikd pikpéc
taydvmreg (0,2-1 Km/sec) mapatnpodvior 6To UN GLVEKTIKA VMKE 7oL
ocLVNO®G cLVOETOVY TO EVIEAMG EMPAVEIONKO GTPOUA TOL PAo0V g I'mg, t0
omoio €xet ovvnbwg mhyog amd 4m péxpt S0m kot dmovpyel coPapd
TpoPANUATO oTNV gpunveEld TOV OEOUEVMOV  TOPOTNPNONG OTN GEICUIKN
dleKOTTN oM.
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Yypo 22. Toaydmmreg tOvV eMuNKOV KOpdtov (Tdveo) Kol TOV gYKOpCiov
Kopdtov (Kadtw) ce ovvaptnon pe v mokvotnta (Nafe 1970).

H eEdptnon g taydtog TV emunKav kopdtov and v nlkio T, kot to
Babog z, tov nuatoyevav TETPOUITOV (Youpites, apylhikol oylotoAfor)
eKQpACetat Le TN oyéon

g = K (zT)# (29)

omov K eivon 6taBepd g omoiag n Tyun givat 46,5 dtav to z petpiéton oe PETPa,
N T o€ ypovia ko 1 ToydTNTO 6€ LETPA OV OEVTEPOAETTO.
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IZHMATOENH w Kd/ser)
A (Sopte) 0.cl-1.40
Appus (urpr) L,5-2.0
A prneog 1LU-25
Woppete | Tprtorevs) 20-21%
$rreppitns (At oo 40 -4.5
Acbemriabos (K prmobucdg) 20-25
AmReatoadiog CAovbpokobd poud |
Awgpling 4505

IIYPICEMH KAl METAMOPSOMENA

Fpovitng £5.80
Fopmovzivas 35-05
Iifipog 0.5 70
Yropboging T.5-83

Mivaxag 3. Toydmreg TV EMUNKOV KOPATOV 68 01dpopa TeTpdpate g I'mg.

3.4.10 Tpomov Iapayoys tov Eleotik@v Kopdtov otn Xewopikn Awo-
oKomnon

H myMq tov eAooTiK®V KLUUATOV TOL TapAyovTol TEXVNTE Y10 TOLG
OKOTOVG TNG GEIGUIKNG OoKOTNoNG €lval €vag TEPLOPICUEVOG YDPOG HEGA
otov omoiov yiveton oamotoun omelevBépwon evépyelag. H evépyein avm
npokaiel €viovn peToPOAn} TOL TESIOL TV TAGEWV GTN YOPW TEPLOYN ME
ocuvémeln TN OMpovpyios EALAGTIKGOV KLUHATOV To. omoio dtodidovtal pésa ota
EMPOAVELNKE GTPp®UTO TOL PAO0D TS IMg Yo va BdcovV 6Ty empavelo ™G
KOl VO KOTOypa@ovyv omd katdAAnio Opyovo. Xvovnwg, oTig mNyEC avTég
TopAyovtol Kot TPOTIUNGT EMUNKY E€AOCTIKO KOQATO TO Omoid Kupimg
YPNOLOTOLOVVTOL GT GEIGUIKT Ol0UGKOTNOT).

Yndpyovv 01G@opol TPOTOL TEYVNTNG TAPAYOYNG EANCTIKAOV KLUATOV
avaloyo pe TG ovvOnKeg mov emkpatTovy otnyv mepoyn (Enpad, Bdrhacoa, KAT)
Kot Tov emdlokopevo okond (Pabid 1 empavelokn SookOTNo, SoKOToN
netpehoiov M petaAdevpdrov, KAm). Avoeépovior €0d Ol TEPLGGOTEPO
YPNOUYLOTOLOVUEVEG TTNYES EAAGTIKMV KOUGTMV.

a) Teyvmréc exkpiéers. O teyvntég ekpnelg pe dvvapditn M pe GAleg
EKPNKTIKEG VAEG NTOV 1 OTOKAEIGTIKY] GYEOOV TNYN TOV EAACTIKOV KOUATOV
Y10 TOLG GKOTOVG TNG CEIGHKNG dtoiokOmNnong peEypt To 1953 kot e§akorovhovv
OKOLLOL VAL YPTCLLOTOI0VVTOL GE PEYAAO Babuo.

O teyvntég expnéelg mpaypotomolovvial, cvvinbwg, ¢ optopévo Pabog
péca 6TO £00POG GE TPUTES Yo Vo, VILAPYEL 1oyLVPN 60LeVLEN UE TA TETPOUOTA
®oTE PEYAAO TOGOGTO TNG EVEPYELNG TNG £KPNENG VO LETATPEMETAL GE EAAGTIKG,
KOLLOLTOL KO VaL 1) TPoKaAEiTon {npid oty emQAvELD TOL £0GPOVG,.
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Ov expnéelg omoteAobV OYETIKA @TINVY] TNYN EVEPYEWNS EAACTIKMOV
KUUATOV Kol divouv KOPATO GYETIKO LEYOAOVL PAcHATOS GLYVOTHT®V. 'EYxouv,
eniong, to mAeovéKTnuUa OTL 1 S1dPKE TOL GNUOTOG MOV TOPAYOLV E€ivat
TOAL pkp1], Ywouri n ddpked g éxkpnéng eivor pikpr. Opwmg, emewdn ot
EKPNKTIKEG VAEC elval emkivovveg, dnpovpyodvtal TpofAnuata anodnkevong
KOl LETOPOPAS KOl OTOLTOVVTIOL E101KEG AOELEC KAl GYETIKY] YPUPELOKPOATIKY|
epyacia. [Tapovsidlovv, eniong, 1o pelOVEKTNHA OTL 1| TEWPAUATIKY Epyocio
etvar ypovoPopa, yrati mpémet va yivouv tpdmec oto £dapoc. [Iépa an' avtd, o€
pumopet W' owtéc va mapayBodv emavolapPovOoleve TAVOUOLOTUTTA EAUGTIKA
KOHOTA TOV AmAlToOV OPIGUEVEG LOVTEPVEG TEXVIKES EMEEEPYOGIOG GEIGUIKADV
JEOOUEVOV KATA TNV €QOPLOYN TNG LEBOOOV TN GEICKNG OVAKAAONG.

Ov tegyvmtég  exkpnéelc ot Bdiacca mapovoidlovv 10  TPOHSHETO
petovéKTpa Ot 10 a€Plo mov amerevfepdveton dnpovpyel Puoarida VYNNG
mieong 1 omoio TAAAVIMVETAL, LE CUVETEL Vo aVEAVETAL VITEPUETPO 1 OLdpKELD
T0V oNuotog. o to Adyo avtd, ot ekpnéelc avtég yivovtal katd mpotiunon
KOVTd otnv empdvela ¢ 0dAaccog OGTE TO aéPlo TS PLVOAAIdNG Vo PeVYEL
GTNV ATHOCPALPA.

B) Ahleg mNYES EMUGTIKOV KOPATOV oTNV ENPa. AALeC TN yég evépYELg
TOPAYOYNG EAACTIKAOV KUUAT®V Y10 TN GEICUIKT S10GKOTNOT TNV ENPA, EKTOG
and 11§ ekpnéetg, £xovv ypnoipomombel Katd Tic TeAevTaieg Tpelg dekaetieg. H
eVEPYEWDL G' OVTEC TOPAYETOL OTNV EMPAVEW NG IMg pe amAd pnyovikd
KTUTNUOTA 7TOV TPOKOAOLVTIOL OTO €0apo¢ (m.y. Me mtoorn Pdpovg N pe
ekTOVOOT aepiov) N pe SAdOYIKA TEPLOOIKA KTLUTNUOTA TOV £3APOVS. ATd Ta,
o YVOOTA Opyava e Tpodtg Kornyopiag eivar o Thumper (nttdom Pépovg) ko
o Dinoseis (extovmon aegpiov) kot g 0gvTEPNS Katnyopias (Tapoywyn
TEPLOOIKDOV £00PIKAOV doviicemV) o Vibroseis.

Or myég oavtég evéPyelng €AOOTIKOV — KLHATOV  €yovv  dldpopa
TAEOVEKTNLOTA, GE GYXEOT LE TIG TEYVNTES eKPNEELS, HeTOED TV omoimv givat
10 OTL 0gv mpokaAloOV PAAPeg otnv emiedvela Tov €04(POVE, dEV ATAITOVV
OWKOVOUIKT damivn Yo TPOTES OTO £30POG Ko OV LILAPYOLV TPOPAN AT
anpoPArenT®V eKpREEMV.

O Thumper amoteieiton and TETPAY®VIKY PAlo GLONPOL TPLOV TOVOV M
oToio PETaPEPETOL e POPTNYO avTokivinTo Kot méPTel and vyog 3 m. H pdla
GLAAEYETOL YPYOPQ Y1 VO xpnolponomBel apéong miA kabmg To avTokivnTo
petaxweitar o véa 0éom. Xpnotpomotovvtal, cuvnOme, TEPIGGOTEPES LOVADIESG
v vo kepdiletal ypoOvoc. TNUEPO N TOPAYOYN EAACTIKOV KUUAT®OV UE TTOOM
Bapovg yivetar povo oe meployxés (epnukés, KAT) Omov T OYKMON OYNuaToL
puropoHv va petaxivnfohv e0KoAa.

O Dinoseis amoteleitar amd BGAopno o0 omoiog mepPlEyel EKPNKTIKO 0EPLO
(mt.x. Tpomdvio Kal 0EVYOVO) Kot Eival TomoBeTNUEVOS GTO KAT® HEPOS POPTIYOD
avtokwvntov. H kéto mAevpd tov Bodkdpov amotedeital and opildvtia TAdKa M
omoia. pmopel vo petaxkweital Katd v Katokodpven oevbvvon. Kotd v
TPAYUOTOTOINGT] TOV TEPAUOTOG UETAKIVEITAL | TAAKO TPOG T KAT® (DOTE VO
Bpioketar o€ emagn pe TO  £30POC KOL HE MAEKTIPIKY] €KKEVMON
npaypatonoleital £KpnEn 6To A€Plo LE GLVETELD TNV VIOV EKTOVIOGT TOV Kol
NV ££AGKN 0T 1GYLPNG TTiEoNS 6TO £d0POog pEca amd TV TAdKa. ['a va avénbel
N EVEPYELN, TPAYUUTOTOLEITAL GVYYPOVO TEIPAUD LE TPELS 1] TECGEPLS LOVAOES,
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ol omoieg pumopet va Ppiokovior kot 6€ opiopévn andotacn HeTaEd TOvg, UE
OLVETELN TO TAATOG TOL onpotog va avéavel. H dvvatdotnrta avt amotelel kot
10 mAeovéktnua Tov Dinoseis o€ oyéon pe tov Thumper. Opmg kou 1 povada ooty
Topovctdlel To pelovéKTnuo 0Tt pumopel va ypnolpomombel povo ce oyeTikd
OVOIKTEG TEPLOYES AOY® TOL PEYAAOL OYKOV TI|G.

O Vibroseis eivar o povéoa 1 omoia mapdyst tolaviocelg (cuvnbwg pe
VOPOAVAKO TPOTO) UIKPOD TAATOVS KOl GLVEXDS OLEAVOUEVIS GLYVOTNTOG, Ol
omoiec HETOPEPOVTAL GTO £O0POG HEGA OO i XOAVBIVN TETPAYOVIKT TAGKO
mov tomofeteitan otabepd maveo oto £0apoc. H povéda sivar eykateotnuévn
0TO0 KAT® UEPOG POPTNYOL OVTOKIVITOV. Zg ovtifeomn pe tovg dAAovg TpdmTOvg
TOPAYOYNS EAACTIKOV KUUATOV, KOTO TNV EQAPLOYN TOV OTOI®MV EMOIOKETOL 1)
TOPAYOYTN ONUATOS OGO TO OLVATOV UIKPOTEPNG OIOPKELNG, GTNV TEPIMTMOT TOL
Vibroseis 10 onua dwpkel mepimov 7 SELTEPOAENTA KO 1) GLYVOTNTA TOV
petapdrietor and 6 Hz uéypt 8 Hz. Ta ofjpata avtd, petd ) 610066 ToVug ot
emoavelokd otpopata g Img, ocvuPdriovv (mpootiBevial) pe cvvémeln 1M
Kataypaen mov maipvovpe va  elvar moAdmAokn. Opwe, pe KoatdAinin
pebBodoroyio emesepynciog TOV YNOIKOV KATAypoPOV (GLGYETION LE TO apy KO
OO TTOV TOPAYEL TO OPYOVO, KAT) EMITVUYYAVETOL GO LIKPNG O1APKELNG OO0
pe avtd mwov mopdyetor pe TG TEXVNTES ekpnéelc. O Vibroseis mapdyet, pe oyeTikd
€0KOAO Kot YPNYopo TpOTOo, EMOVOLAUPAVOUEVO OLOL0 CY|LOTA UIKPTG EVEPYELOG.
‘Exet eniong 1o mieovéktnua 0Tt dev mpokarel BAAPec oty empdaveln g I'mg,
onwg ovuPaivel pe to exkpnkTikd, kol pmopel vo ypnopomondel kol og
Katotknuéves meployéc. Ia 1o Adyo avtd, 1 ¥PNOYOTOINGT TOL GLGTHUOTOG
0VTOV EMEKTEIVETOL GLVEXWDG,.

Y) Alheg mYES EAUOTIKOV KVpdtov otn 0dlocca. Extoc and tic
TEYVNTEG EKPNEELS LITAPYOVY KO OIAPOPES AALEG TTNYEG EAACTIKMY KLUATOV 01
OTO1EG YPNOILOTOLOVVTAL KATA TN GEGUIKY dtaokOnn o ot 0dAacca. Avtég
pumopovv vo dakpBodhv ¢' avTtég mOv TOPAYOLV TAANVIMOCELS GTO VEPO L€
extoevon aépa 1N vepol (aepoPora, vOpoPoia) kol ¢ avtég mov mapdyovv
NYNTIKG KOPOTA GTO VEPO WE LETATPOTY] MAEKTPIKNG EVEPYEWNG GE UNYOVIKN
(MAeKTPIKOG EKKEVAOTNG).

Ta agpofora (AIR GUNS) mepiéyovv o Odhapo aépo vd peyaAn mieom
(10-15 MPa) o omoioc ektovdveTol 610 vePO Kal TPOKUAEl OoVIGES. Y TapyovV
aepofora dpdpwv duotdoemv dote vo pmopel va emtevyfel n mapaywyn
KOUATOV d1a@Op®V GUYVOTNTOV KOl EVEPYEL®V. YTAPYEL KOl GTNV TEPIMTOO
VT To TPOPANUA NG ELEEVIONG TNG PLVCAAMIAC VYNANG Ttieomg, TG omoiag M
TAAAVTOON EYEL OO GLVETELN TNV AOENOT TG OLOPKELNLS TOV CNHOTOG, OALL Ol
OCLVETELEG TNG EAATTMOVOVTOL LE O1APOPES TEXVIKEG, OTMG €lval 1 EALATTOOT TOL
pLOLOY eKTOVOONG TOV OEPX, 1| YPNCLLOTOINGT GEPAS AEPOPOLDV LE CUVETELN
TNV €viGYLO™M TOL CNUATOG KOl TNV OAANAOOVOIPEST] TOV ATOTEAECUOTOS TMOV
QULGOAI®V.

Yta. vopofoéia (water guns), cvumecpévog aépog Kivel EpPpoAro to omoio
extoevel vepd péoa otn BdAacoa pe peYdAN TaxLTINTA OCTE VO TPOKOAEL
éviovn taldvioon o6to BoAacotvd vepd Kot T YEVEGN EAACTIKOV KLUATOV.
YV mepintmon vt 0eV VIAPYEL PLGOAIDN aEpa [Le VYNAN Ttieon Kot £ToL T
TOPOYOUEVO, KOUOTO €lvol HIKPNG OpKENS KOl GE OVTO TAEOVEKTOLV TO
vOpofora ce oyéomn pe Ta agpofora.
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O niektpikog ekkevotg (Sparker) eivar and ta mo yvootd o0pyava to
OTOl0l PETOTPEMOVY MAEKTPIKN EVEPYELD GE OKOLOTIKN WEGA GTO VEPO TNG
Odiaoccac. Avtd yivetor pe omevbelag €KEOPTION TMLKVOTOV UEYAANG
yopnTkoTTag péoo oto BoAiacowd vepd pe oelpd  and MAekTpOHOO.
Anmovpyeitar €tol, po QLUGAAIOO TAAGULOTOC KOl TOPEYOVTIOL OKOVGTIKE
Kopata. Ot thoelg mov avamtvccovtor eivar g taéng tov 4 KV kot ot
EVIAGELS TOV TOPAYOUEVOV pELUAT®V NG TAENS TV 200 A.

Ynapyovv kot GALQ Opyovo LETATPOTNG NAEKTPIKNG EVEPYELNG GE EVEPYELD
NYNTIKOV KUPLATOV 6TO VEPD PE SIAPOPOVG UNXAVIGLOVS, OTmg elvatl o boomer
(pe mAextpopayvnTikd unyoviopd) kot o pinger (pe melonAekTpikd
UNYOVIGUO).

Ot ovyvotnteg TOV TEYVNTA TOPAYOUEVOV EAACTIKOV KLUATOV Yo TN
oceloukn daokdémnon moikilovv cvvnbwg and 1 Hz péypr 100 Hz adrd oe
OpoUEVES TEPITTOGELS Umopel vo eBdcovv péxpt pepikég ekatoviddeg Hz.
‘Etot, ta ehaoTtikd KOpato mov wapdyovtal: o) pe eKpNEE 6e povpvEAD ExOVV
ovyvotnteg oto ddotnua 1 Hz - 20 Hz, B) and tov Vibroseis oto didotnpa 10
Hz - 100 Hz, y) and ta agpofdra oto dtdotmua 20 Hz - 300 Hz kot §) and tov
NAeKTpIKd ekkevwth oto otdotnue S0 Hz - 1000 Hz.

Ot ovyvétTeg aLTEG €ival TOAD HEYOADTEPES OO TIG GLUYVOTNTEG TMOV
CEIGUKOV KUUATOV TOL TOPAYOVTOL LLE PLGIKO TPOTO KATA TNV YEVECT TOV
celopuav. Ot oLYVOTNTEG TOV ETUNKAOV GEIGUIKOV KLUAT®V KupaivovTtol
peta&d 0,5 Hz xor 10 Hz tov 0t emooavelok®v koudtov eivol opketd

UIKPOTEPEC.

3.4.11 Opyava Avaypagrls tov Eleotik@v Kopdtov omn Xaopwn
Awokonnon).

Ta 6pyava mov ¥pnNGIUOTOOVVTOL GTN GEIGUIKY SAoKOTNON Yo, TV
avaypOPn TOV EAUCTIKOV KUUATOV (E00QIKMOV KIVIIGEMV) TO. OTTO10L TOPAYOVTOl
TEYVNTO LLE TOVG TPOTOVS OV NON AVUPEPULE OTTOTEAOVVTIOL OO TO GUGTNLLO
OV GUECO amOKpiveTol oty €da@ikn Kivnomn kot ovopdletal YE@Q@vo (Yo
dokonnon oty Enpd) 1 vopoPMvo (yia dtackdmnon ot Bdlacca), and to
oVUOTNHO. EVIGYLONG TOV CNUOTOG 6000V TOV YEOPOVOV (1] VOIPOPOV®OV) TO
omoio OVOUHALETOL EVIGYVLTNS KOl OO TO GUGTNUO KOTOYPAQPNG TNG CEIGUIKNG
Kivnong mov ovoudleTonl KaToypaQLas.

3.4.11.1 'e®pmvo

To yved@®vVO TOL YPNCUYLOTOOVVTIOL OTOKAEIGTIKA GYEOOV  GNUEPO
BaciCovtolr oty 10100 apyr] HE TO NAEKTPOUAYVNTIKO GEICUOUETPO KIVOVUUEVOL
mviov, H apyn Aettovpylag evdg tétoov opydvov divetor oto oynua 23.
Amotedeitar and évo povipo payvinmn (NSN) o omolog cuvdéetan oteped e 0
voPabpo kot and mnvio (IT) o omAiopnog Tov omoiov Guvoéetan e 10 VIOPadpo
pe ehatpro (eddopota E) yio va pmopet vo tadavidvetor ehebBepa Katd v
KatakOpvuen d1evHBvvon
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PP FEEE TN FESF
§

Xyqna 23. Apyn Aertovpyiog yeopmvov (Kearey and Brooks 1984). Agiyvovtal o
payvng (NSN), to mnvio (I1), 10 éhacpa eEdptmong (E), m niektpikn
avtiotaon (R) kat ta koAdola () Tov GVVOEOVV TO YEDP®VO LE TOV EVIGYLTN.

Otav ta ghaotikd kopata eOavovy otn B€omn ToL YEOP®OVOL, TO £30(POG
TOAOVTOVETOL KOATAKOPLOO L€ GUVETELD O LOYVITNG VO TPOYLOTOoTolEl TV o1
aKpBOG TAAAVT®OT, AOY® 1TNG OTEPEAS OCULVOECNS TOL UE OVTO, EVO N
TOAQVT®OT TOV TNViov givol dloPoPETIKTY EMEWON TapeUPAALOvTaL TO EAATIPLO.
Amotéleopao oVTOV €lval 1 oxETIKN Kivnon petafd mmviov Kot poyvitn, 1M
LETAPOAN TNG HOYVNTIKNG PONG TOL TepvAel amd To mnvio kot 1 dnpovpyio
Tdong ota dkpa ToL (X) Katd TV KOTAKOPLEN TOAAVTOGN TOL £3APOVS (Tdom
€EO00V TOV YEOPOVOVL).

H tdon &£6dov 100 Yvewemdvov &gfaptdtar Oxt pOVOo amd opiopéva
YOPOKTNPIOTIKA HEYEDN TOV YE®P®VOL (£VTAON TOL HOYVNTIKOD TEdiov TOov
onuovpyel o payvnng, aplBudg onelpadv kot ddpeTpog Tov TNVviov) aAld Kat
amd v toyvTNTA TOV pHOyviTn (ONAadY| TOL £04POVC) GYeTIKA pe Tto Tnvio. H
téon avtn Yo Ta cvyypova gvaichnta yedowva givar g 1dEng tov 0,5-0,7
Volt ywo toyvtnta Tov €ddgovg ion pe 1 cm/sec.

To chotuo TOV TOAAVIOVETOL GE GYECN UE TO £00POC TEPIAOUPAVEL TO
mnvio kol Tov omAIoHO ToL (padakog oidnpog). Av to chotnua avtd €xel pdlo
m kot 1 otafepd TV elatnpiov ival K, N 1OL06VYVOTNTE TOV YE@POVOL, 1
onoio amoteAel oTabepd Tov opydvov, divetal and TN oyxEon

i faT
te = N (30)
2r m
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H ovyvomta ovt evor 4 Hz - 15 Hz yw 10 yedoova mov
YPNOCLUOTOIOVVTAL GTN GEIGHIKY OVAKAOGT, EVO YO TO. YEDP®VO TOL YPNOL-
pomotovvtal otn celoukn dtabiaon eivon 1 Hz - 10 Hz.

['a va wepropiletor Katd 1o SOLVATOV 1N WOI0TAAAVTMOGCT TOL TNVIOL, MCTE N
napayopevn taon e£6dov va kabBopiletor oamokAelotikd oyxeddv amd TNV
TPAYUATIKY  Kivnon Tov  €34Qovg, e@apuoleTol 61O CLGTNHO  OVVAUN
NAEKTpOLOYVNTIKNG améofeong ¢ lotoAdvioong tov mnviov. Av
opeiretal ota peopato Foucault, mov mapdyovial 610 poiakd 6idnpo Kot 6To
pevpa Tov dappéet eEmtepikn avtictaon (R oto oynua 23) n oroia cuvodetan
ota akpo tov mnviov. H duvaun andcsfeong sival avédroyn tng toxdntog g
OYETIKNG Kivnong mnviov-£04povg kol 0 cLVTEAESTNG avaloyiag, ¢, Aéyetal
ovvtereoTig amooPeonc. H tiun ¢y, 1ov cvuviedeot| andoPeong yio v omoia
0 vio EOAVEL GTNV KATAGTACT TMPEWOG GTO GLVIOUATEPO dLuvVATO YPHVO
Aéyetal ovvtedeotng Kpiowng andcPeons, evd o AOYog c/cy = { Aéyetan
napayovrog amooPeong. Otav eivor &> 1, § = 1 ko (< 1 égovpe woyovpn,
Kpiown Ko ac@evi} andcPeon, avtictoryo.

O Adyog, B, Tov mAdtoug TG Tdong e£660v, V, (og Volt) mpog 10 mAdTog TG
TayvTag, v, (o€ cm/s) tov €6dpovg e€aptdrol amd T cLYVOTNTO TOALVTMOONG
oV €30povg, f, amd TV 1106VYVOTNTA TOL YE®P®VOV, ), Kot amd Tov Tapdyovto
amocPeong Tov Yewpamvov, . O Adyog avtdg ovopdletor duvapukn peyéduven tov
veoe®vov. EEdALov, vapyel o doapopd @dong, @, HETAED NG TOYVTNTOG
TAAAVTOONG TOL €0GPOVE Kot NG Taomg €£0dov, N omola e€aptdrol amd TOLg
idovg mopayovieg mov e€optdtor kot o Adyog B, pe ovvémewr va vmapyet
KaBvotépnon (t = ¢/2nf) Tov ¥péHVOL TOL N TAON ATOKTAEL OPIGUEV TIUN OF
oY£0M TPOG TO YPOVO IOV TPOYLATOTOLEITOL 1) OVTIGTOLYT) Kivnomn Tov £34POLC.

a8r

T

Xympa 24. Avvopkn peyébovon, B, tov yeoweovou (tave) kot dtapopd pdong,
¢, peta&d tayxdmrag £dGeovg Kot Téong £5000V TOV YEMPAOVOL (KAT®) o€
oLVAPTNON HE TN oLYVOTNTO TOAGVIMONG TOVL €JAMOVS Yl TPEWS TYES TOL
napdyovta andcPeonc (Telford et al. 1976).
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To méveo pépog tov oynuatog 24 diver m perofoin tov Adyov, B, oe
ocuvaptnon ue M ovyvomrta, f, g ToAdvioong Tov €66govs (KoUTOAES
andkplong) Yy Yewemvo dtocvyvotrog fp = 7 Hz ko yu tpeig tpéc tov
napayovta andcsPeong (= 0,2-0,5-0,7), evd to KAT® PEPOG TOL CYNUATOG divel
Vv avtictoyn Hetoforn e dtapopdc eaons, ¢.

[Mapatnpovpe (maveo pépog tov oynuatog 24) O6tL Otav M T TOL
napdyovto anocsPeong eivar peydin (m.x. 0,7) Kol n cvxvoTNTA TNG EOUPIKNG
Kivnong apketd peyoAdTEPN NG 1O10GLYVOTNTAS TOL YE®P®OVOL, 1| KOUTUAN
andKplong etvar oxeddv TapdAinAn pe Tov aova TV cuyxvoTitev, dniadr, n B
elvar oyedov aveEapmntn TOV GLYVOTHTOV. ALTO £)XEL OO GUVETELD Ol TIUEG TNG
Tdong €5000V Vo givol amAMG TOAAATAAGIEG TAOV AVTIGTO(®V TIUAOV TNG
TaVLTINTOG TOV £3APOVG el éva oTafepd mapdyovta (tov B) aveEdptnto and tig
oLYVOTNTES TAAAVTMOONG TOL £3APOVS, ONANST, Vo peTaBdAAovTotl ot TIEG TG
TdoMGg KoTé ovAAOYO TPOTO KOl OUOWOHOPPO HE TIG TYES TNG TOYVTNTAS TOL
€04.POVG 6€ OAO TO YPOVIKO SIACTNLLA TTOL SLOPKEL 1 EGOUPIKT THAAVTOOT).

[Tapatnpodpue eniong (kdtw PEPOG TOL GYNLOTOG 24) OTL, OTAV O TAPAYOVTOG
andoPeong etvon peydrog (m.y. 0,7) ko 1 cuyvoTNTa £XEL GYETIKE UEYOAN TIUN, M
daopd Paong eitvar 6YedOV YPOUUIKT) GUVAPTNGN TNG GLYVOTNTAS TOL £0G.POVG,
TPAYLO TOV €YEL GO CLVETELNL OAES Ol TIUEG TNG TAoMS €£0d0V va gppavilovrtal
YPOVIKA LETATOTMIGUEVES, GE OYEON HE TO YPOVO TPOYUOTOTOINGNG 1TNG
avtioToyne €00QIKNG TOAAVTOONMG, KoTd otabepd  ypovikd  ddotnuo,
aveapnta amd TN GLYVOTNTO TNG E0APIKNG TOALVTIMOTS.

Ao 0 TOPATAVEO TPOKLTTEL OTL Y10 CYETIKA LUEYAAN TN TOV TAPAYOVTO,
andoPeonc (m.y. 0,7) Kot yro GYETIKA HLEYAAES TYLES TNG CLYVOTNTAC TNG EOQPIKNG
TAAAVTOONG, GE GYECT UE TNV O10CVYVOTNTO TOV YEOPAOVOV, 1 UETAPOAN TNG
tdong €£0dov pe to Ypdvo amoterel MOTN €KOVO (UM TOPOLOPPOUEVT) TNG
petafoAng g toyxdtnTag TS 00PIKNG Kivnong He to xpovo.

H meproyn ovyvotitov tov £30@KOV TOAAVIOGEOV £ival opiouévn Yo
K@0e melpapo oeiopikng oaokommons. Ot ovyvoTNTeS TOV KLUAT®OV TOL
opeilovtal ce avaKAACEL 0TO EMEAVEIOKA oTpodpata ™S Mg xopaivovton
petald 10 Hz xor 100 Hz aALd cuvinBomg eivan peyaidtepeg toov 20 Hz, evod ta
KOpato 7mov oesidoviol o€ ovakAdoelc ota BabOtepa otpopata €yovv
YOUNAOTEPEG GLYvOTNTES, UEYXPL S HZ O1 cuyvdtteg tov kvpdtov 6140Aaong
Bpiokovtar peta&y 1 Hz kot 50 Hz. Zuvendg, yio vo meTdyovLHE KOUTUAN
amoOKPIoNG TAPAAANAN TPog TOV dEova TV GLYVOTT®V (gvioyvon aveEapTnTn
NG GLYVOTNTOG TOL KVUOTOG), TPEMEL VO KOTOAOKEVAGOVUE YEDPOVO LE HIKPT|
wwocvyvotta (avéavovtag ) palo 1 ehattdvovtog T otadepd Tov gratnpiov,
N ue peyaro mopayovia andcfeons. 'Etot, n dtocuyvoétnta tov yeOPOVOV
TOL YPNCLLOTOIOVVTOL GTN GEIGUIKT avAKAaoT KupaiveTor cuvifwg petalo 4 Hz
kot 15 Hz kot tov yeo@®vov Tov ypnollomolovviol 6T GEIGUIKY 01d0iaon
petald 1 Hz ko 10 Hz, evd o mapdyovtag oandsPeong Exel cuvnBmg tipn petald
0,7 ko 1,

[Ipémer dpme, va £xovpe VIOWYTN PG OTL 1 ETAOYY WIKPNG 1O10GVYVOTNTOGC
Yl TO YEOP®VO, GE CXECN HE TN GLYVOTNTO TOV EANGTIKOV KLUATOV KOOMG
EMIONG KOl 1] EXAOYT HEYAANG TIUNG TOPAyovVTa OTOGPESNC £XEL GO GUVETELD TNV
eddttmon ¢ evaiohnciog (neyébovvong) tov yewopovov. Tpénel cuvenmg, va
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eMALYoVUE OTAOEPES TOV YEOPOV®V AVAAOYQ LE TO EMOLOKOUEVO ATOTELEGLAL.
Ymépyovv m.Y. TEPUITMOGELS TOL ASLOPOPOVLE Y10 TNV TOPAUOPPMCT TNG TAGNG
e£60ov, e oyéomn pe TV TaXHTNTO TOL £6APOVG, KOl EVOLUPEPOUACTE TEPLC-
cOTEPO VA £YEL TO YEDP®OVO UeYEAN gvancOncio. Tétowa sivon n wepintwon mov
Béhovpe vo €yovpe €VTOVEG TIG TTPAOTEG OPIEES TOV KLUATOV Yo VO TIG
dwakpivoope amd to B0pvPo. Avtd 10 mETVLYAVOLUE €VKOAN LE EAATTOGN TOV
napayovto anodcPeong (.. £ =0,5).

3.4.11.2 Yopogpwvo

Ta vopopwva mieong (1 Ooidoocw yedewva) eivar  cvvBmg
melonAextpikod TOmMOL Kal tomobeTovvial péca oto vepod g Odhaccoc o€
Badn petagd 10m xor 20m. Avtd omotehovvron and KatdAinio meloniekTpikod
VAo (titaviovyo Bépro, xAm). Otav oto vAkd ovtd aokeitar migon,
dnuovpyeitar  dopopd dvvapikod (niektpikn Tdom) petald TV o
EMPAVELDV TOL Tov givanl kdBetec otn devBvvon katd v omoia ackeital n
mieon.

Ta vVOpOPOva ToToBeTovVTAL, GLVNOWS, Ge €101KOVE BaAAIOVE TAOGTIKOD
KLAWVOPIKOU KaAmdiov (streamers) o1 omoiol givat yepATot e Addt Kot TepE(ovV
Katl GAAa Opyava. H migon tov vepol, mov opeiletal 6Tto eAACTIKA KOUOTO TOV
mopdyovror TeyvNTd Ko Sadidovtar péca oto vepd, eivar avaroyn g
TOYOLTNTAG TOAAVIOONG TOV LAK®V onueiov Tov vepoD Kol OOKEITOL OTIC
TAELPEC TOV VOPOOAOVOV HEGOH OO TO TOLYDOUOTA TOV TAAGTIKOD OaAdpOv.
Anpovpyeitot étol Thon ota dkpa Tov Yeweavov. H tdon avtn) e€aptdton and
TNV TESN KOl GLVETMOS Amd TNV TOXVTNTO TOAAVTOGTG TOV VAMK®OV GMUEi®V TOV
VEPOU KATA TN 0140001 TOV EANGTIKMOV KUUATOV.

3.4.11.3 Evioyvtéc

To onua (tdon) €£6d0v TV YemPOVOV givar cuvinBmg ToAD pikpd Yo va
elvar dvvarn N angvbeiog avoaypaen tov ywpic Tponyoduevn evioyvon. Iépa
and 10 Packd avtd AOY0, VIAPYOVY OVO OKOUO CMUAVTIKOT AOYOl YLl TOVG
0Ttoiovg EMPAALETAL 1] YPNOLULOTOINGT EVIGYVTAOV TOV GNHOATOG TOV YEOPDV®OV.

O 6ebtepog Adyog Yoo Tov omoio emPAALETAL 1] PO EVIGYLTOV givar OTL
avtol PILTpapovy TV ££000 TOV YEOPOVOV Kot avédvouy €T6l To AOYO TOV
onuatog mpog to H6pvfo.

O 1pitog AOYOG Yoo TOV 0moiov YPNOULOTOLOVVTIOL EVIGYLTEG Elvarl OTL Ot
tdoelg €600V TOV YEMPOVOV KOTO TNV avoypaen pwg EKkpnéng motkilovv
eCapetikd kol dgv  glvor dvvatn M avaypaer] Oeop®V  CNUATOV OV
KOAOTTTOUV pEYdAo dtdotna TAatdv. To dtdetna SuvaTdTNTIS TOV YEOPOV®YV,
oMAadn, 0 AOYOG TOL UEYIOTOL TPOG TO EAAYIOTO TAATOC TOL CNUOTOC 7OV
UITOPODV VoL avixvevsovy givat e Taéng Tov I0° 1 100 db) (= 20 log10°), yiatin
Tdom €£000V GTNV apyn, TOL M €0aPIKN Kivnon eival woyvpn, €ival g Ta&Eng
Tov Myov dekdtov tov IVolt, evd o610 téh0g, MOV M €d0PIKY Kivnom
nAnocidlel to péyebog tov edapuod Bopvpov, eivar g tédéng Tov 1 V(= 10°
°v). Tuvendg, o evioyLTAG TPémeL vo £xel T duvatdtnTa. Kadopiopol) Tov
doTnHatog 0&lOmIGTNG AViyVeELONG TV CNUATOV.
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Ot ovyypovol evioyvtég, ot omoiot mEPLAAUPAVOVY  MAEKTPOVIKA
KUKAOUOTO OTEPEAS KATAGTAONG Yol VO €ivol HIKPOV O100TAGE®MY, E£XOVV
néytotn evioyvon g tééng tov 10° (100db). Aniady, dtav n téon 16650V
toug stvar 10puV, n tdon €£6dov tovg eivon IV. H péyiotn avtn evioyvon
umopei moAhég popéc va eBdoet puéypt 107 (140 db). Mikpdtepeg evioydoelC
pmopetl vo emtevyBovv pe €101kd SoKOTTY, 0 0T0i0g EAATTAOVEL TNV EVioyvon
KAl 6TAo.

H evioyvon petafdireton avtopata kotd T O18pKEL TG AVOYPUPNG DOTE
va yivetor meplopopog (ocvumieorn) Tov daotNUaTog dvvatotntag. Avtd
emtuyyovetor pe €01kd kikiopa to omoio ovopdaletor AGC (Automatic Gain
Control) kot 10 omoio petpder to onuo €600V €Ml OPICUEVO LUKPO YPOVIKO
dwotnua yoo va. pvBuicel v evioyvom €tol @wote M thon €£60ov vo eival
oxed6V otabepn Kot aveEapTNTN amd TIG TYES TNG TAGTS EIGOJ0V.

Ot KopmdAeg OmMOKPIONG TOV EVIGYLTOV TOL YPNOLLOTOLOVVIAL OTN|
celokn dwaokdnnon avakioong (onupato 10-100Hz) ko dtbiaong (onpoto 1-
50Hz) givon mapdAinieg mpog Tov dEova towv cvyvotnteov and 1 Hz péypr 200
Hz ®ote va pn mopapopedvetor 1o ofjua €£6dov, to omoio divovv GTOLG
KOTOYPOQELS, G€ OYEON HE TO ONUO €16000V, TO Omoio maipvovv amd To
ye®@mva. Ot EVICYVTEG TOV YPNGUYLOTOOVVIOL GTI GEICUIKT S0CKOTNGN TV
EMPAVEIKAOV oTpopdTov (<200m) g I'mg (dtackdmnon petaAlevpdtoy, KAT),
OOV T EAAGTIKA KOUATO EIVOL LEYAA®Y GLYVOTHT®V, £X0VV KOUTOAES ATOKPIONG
TApAAANAEC TPOG TOV AEOVO TV GUYVOTNTOV, TOAAEC opEg HEXPL o S00 Hz.

Ov ocewopwol  evioyvtég €xovv  éva  aplBud  eidtpov  (KotdAAnio
NAEKTPOVIKE KUKADUOTO) Y10 VO, OTIALAGGOVY, KATO TO OLVATOV, TV OVOYPOQT|
and avemBounto 06pvfo M and oNUaTO EAACTIKOV KUUAT®OV Yo To omoio, O&V
evolpepOpaoTe. XVVNOWG, TapExeTal N SVVOTOTNTA EMAOYNG TNG EANYIGTNG KOt
HEYIOTNG oLYVOTNTOG TMOV ONUATOV Y0, TO OTOolo  EVOLLPEPOUACTE KO
eumodiletar o ekTOG TV opiwv avtdv «B6pvPocy» va epeavictel otnv £€£000 TOVL
EVIGYVT).

3.4.12 Kataypageic

Yndapyovv 600 Bacikol TpOTOL KATAYPAPNG TOV GEIGIKAOV CNUATOV, O
avaAoYIKOG TPOTOG KATOYPAPNS KOl O YNOLLKOS TPOTOG KOTOYPAPNG.

o) Avoioywkn kataypa@n. Ot Katoypo@és TV TEXVNTOV OOVNCEWMV
KOTA To TPOTO TPLAVTA XPOVIO TNG GEIGUIKNG O10GKOTTNONG YIvOTAY omevdeiog
TOV® GE POTOYPOPIKN TOViN KATO avaAoyo TpOTO Tov YivoTay Kot yivovtol
akopa ce onuavtikd Badud ot avaypaeés tov celopudv. H katoypagn avtr
yiveton oG €ENG:

H ¢€odog 1ov evioyvt] OwPifdaletar oTovg OKPOOEKTEG KATOTTPLKOV
YOABavOUETPOL GTOV KOOPEPTN TOL OmMOioL avVaKAGTOL PMOTEWVY déoun M omoio
KATOANYEL TEAKA o€ @TOYpaeikn towvia. Katd v taldvimon tov £dd@ovg
IMovpyeital NAEKTPIKO GO GTO AKPO TOL YEMP®OVOL (1] LOPOPDOVOV) TO
omolo, petd v evioyvon Tov, OwWPPaletor  OTOVG  AKPOOEKTEG TOL
yorBoavopétpov. O kaBpéptng Tov YoABavouéTpov pmoivel € aviicToyym
TaAdvToon 1 omoia TeMkA peTaPifaletal ot OTOYPAQIKN TOVio Kol
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YPOAPETAL LE TN HOPON Gvveyxols ypapuns. H ovveyng avtn) xoataypoaen tov
ONULOTOG AEYETOL OVUAOYIKT] KOTAYPOQON.

[Mavo ommv towvioe mov ypAeoviol To EANCTIKA KOUOTO, OTMUELDVETOL
oVTOUOTA KO 0 YPOVOG Tpaypatonmoinong g ékpnéns. H avaypaer tov ypovov
™G €KpNENG Tpaypatotoleitan pe ovvoeon e B€ong g ékpnéng pe m Bon
™G ovaypoens, HE KOAMO0 otV TEPImT®oN TG epyaciog avakiaong kot
PadIOPOVIKA otV mepinTmon g epyaciag dwdbAaonc. Ilaveo oty tovia
onuelwdvetor eniong o xpodvog, e ypauuéc Kabetec mpoc N devbuvon
petdBeong avtng. Ot avaypaeég avtég onpewwvovtal, cuvndmg, ava 0,01 sec 1 avd
0,005 sec ko givon evtovotepeg avd 0,1 sec yia va d1evkoAVVETOL 1] AVAYVEOGT).

[Mpo o115 apyéc g dekaetiag Tov 1950 dpyioe N avaypagn TV cNUATOV
Katd ovveyn (avoaroyikd) emiong tpoémo mhved oe poyvnTikés tovies. Ot
avaloyikol payvntikol kataypageic €xovv, ovvnlmg, KePOAEG Yoo Vo
avaypAPOLY GLYYXPOVEOS He TOAAA TapdAiinio kavdia (péxpt 50). Apywd, n
¢€000G TOVL eVioYLTN] ovvoedTay amevbelag OTNV KEPOAA TOVL UOYVITUKOV
KOTOYPOPEN KOl TPOKOAOVGE [LOYVITIOT] GTHV TOWVIiO AvAAOYN LLE TNV €VTAOT] TOV
PEVUOTOG KOl GUVEMMG OVAAOYT UE TO TAATOG TOL ONUATOS. Apydtepa, M
angvbeiog kotaypaen aviikatootdOnke pe  EUUECT]  KOTOYPOQPY) OV
nepAaUBAveL SIOUOPP®OT KATH GUYVOTNTA N KOTd TAATOG, Yot e TOV TPOTO
oavtd pewdvetor o O6pvfog ko upmopel va  yivel katoypogn onudtov
peyoAvteEpoL daotnuatog mAat®v. To dedopéva mov elvar ypopupéva oe
LoV TIKTY Touvio, LETOTPEMOVTAL KATOTLY GE OTTIKY Katoypan (play back) yia
va givot duvatni 1 TopaKoAoVONoN TOV CNUATO®V Kol 1) Epunveio TOvg.

B) Ynowkn ketaypoen. H ccoayoyn ™e yneukne Kotaypoens ot
CEWGKY] O1aoKOTNOT omoTéAece oTafUd otV avamntuén g daoKOTNoNg
avts. Evd oty avaloyikn Kotoypoaen To GYUo TOPIGTAVETOL LE TN CUVEXN
KATOYpOQn HOG TocOTNToS (NAEKTPIKNG TAOMG, KATM), KOTE TNV WYnelokm
KOTOYPOLPT] TO GO TAPLGTAVETAL [LE GEPE aplOU®V 01 000t amoTEAOVV HETPO
NG TIUNG TNG TOCOTNTOG avA ica Ypovikd olooctrpota (1T.y. ové 2 msec).

Kotd v ymoeaxn kataypaen oev epappoletatl 1o 0ekadikd cOGTNHA, TOV
ypnoonolel déka ymoeio ko amotedetl ) Pdon g cvvndiopuévng apOunTikng
HaG, aAAG T0 HVAOIKO GVOTNRA, TOVL YPNCHOTOLEL avTi OEK OVO HOVO Yneia, TO
0 xor to 1. 'Etor, 6mwc o apBudg 3217 oto dekadikd cOoTNUO amoTeAel
GUVOTTIKY avoypa@hy Tov apBpod 7x10°+1x10" + 2x 10° + 3x10° éto1 kou o
apBpog 1011 oto dvadikd cGOLOTNUA OTOTEAEL GUVOMTIKN OVAYPOEY TOL
apBpod 1x2°+1x2'+0x2%+1x2° 0 onoiog oto dekadikd chotnua eivar o 11.

H ypnowomnoinon tov 6vadikod cLGTALATOS TOPOVGLALEL TO TAEOVEKTILLOL
ot €yel povo dvo ynoia, to O kat to 1, kot £tol Vo poévo cvvOnkeg (vor 1 o)
OPKOVV Y10l VO TAPOGTICOLV dLOOKOVS aptBpove, dmmg .. elvat To avorypa (1)
N 10 KAglowo (0) evog drakomtn, n poyvition (1) 4 n un payvition (0) evog
TUNUOTOG UoyVNTIKNG Toviag, Oetikdg tetpayovikog maiudg (1) 1 apymrikog
teTpoy@vikog Todpdg (0). Kébe pia cuvOnin (m.y. makpog) mov mopiotavel o 1 1
10 O ovopdleton bit kot 1 oepd TV bit Tov divel TV TIUN TG TOGOHTNTOG AEYETOL
AEEN.

Kotd mv ynowkn kataypagn, to ovoloyikd onpata g ££000V €vOg
YEOPDOVOL (1 EVOG OVOAOYIKOD EVIGYLTH) YNOLOTOLOVVTOL, ONAodn, Aappdvovion
TIEG ™S Taomg €£000V avd oo xpovikd OCTAUATO HE MAEKTPOVIKO KUKAMLLO
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ADC (Analog to Digital Converter) kot PeTOTPETOVTIOL GTO OLAOIKO GUGTNLLO Y10
Vo KOToypapovv og payvntiky towvio. Or poyvntikés tovieg €govv cuvnbmg
TAQTOG oM M pog tvtoag. T tawvieg piong tvtoag o payvntikdg KotoypogEog
&xel ovvnbog evvid kepoAés. ‘Etotl, o AéEn pe 6 bits ypageton e o cepd
(byte), OnAadn o€ o PO €YKAPCLOL TNG TOWVING, EVO Ol VTOAOITES TPELG
Oéoceic ™G oEPAg  YPNOLOTOOVVIOL Yo TNV KOTaypoen mpocHetmv
TANPoPoOpPLdV. Av 1 AéEN €xel mepiocdTEPA amd gvvid bits ypnoipomoteital kot
dAAN oepd ¢ Touviac. Otav 1 towvia elvon pog ivreag ypnoponoovvion 21
KeParés. To ynoeio 1 dnAdveton Pe amAr] HOYVITION TOV OVTIGTOLYOVL TUNLOTOG
(Béomng) g tauviag, evd to yneio 0 SNAdveTOl HE TN UN HOYVATION TNG
avtiotoymg 0éomg g taviog,

Kotd v ynowkn xoatoaypaer] pmopet va ypnowwomombel avorioyikdg
EVIOYVTNG. ZNUEPA, OUWGS, YPNCULOTOLOVVTOL YNPLOKOL EVIGYVTES, EMEWON AVTOL
gyouv Oldpopo mAeovektnuato, petald TV omoiwv eglvar 10 OTL €Youvv
peyoAvtepo ddotnuo dSvvatotnrag (dynamic range). Ot evioyvtég avtol givat,
ocvvnlmg, dvadikne peyéBvvong (binary-gain), dniadr|, n evioyvorn ce KO
Pipo  (kabe otpoen Tov dwkdmIN) SmMAAcLAlETOl GE GYECT TMPOG TNV
TPOTYOVUEVT TIUY| TNG 1] O cuvnBEaTEpa AyeTon M evioyvon avEdveTon KoTd
6 db (20 log2 = 6) o¢ kabe Prpa.

H wynowxn xoatoypaer kot eneepyacia Tov ceolK®V dedopévav
mePAAUPAveL Lol HoKpd GEPA O10OKAGLDOV Ol OTToieg yivovtal g YpoOVo TNG
T4ENC TV pikpodevteporéntv. H 0AN dwndikacio eAéyyeton amd ypovOoueTpo
KPLGTAALOL TO omoio divel Tov mpayuatikd ypdvo (real time) ové ctabepd
YPOVIKA SIOCTHUATO UE GEPA TOAUDY opopévon oyfuatoc. O xpdvog avtog
YPOQETAL HE YNOLOKN HOPON CE TMPOGOOPICUEVEG BECELG ™G UOYVNTIKNG
Toviog.

Eved n ymeaky popen tov GEIGIIKOV 0e00UéVOV gival KATAAANAN Yio
Katoypoer Kol emeEepyacio, 1M OVAAOYIKY] TOLG HOPON &lval meEPLOGOTEPO
KOTAAANAN Yo EAEYXO TNG OUOANG AgtTovpyiog TV da@OpwV LOVAI®MV Kot
BonBaer emiong onuoavtikd oty gpunveia tov dedopévav. I'a to Adyo oo,
ocLVNOMC, To YNELoKA SESOUEVO LETOTPEMOVTOL TEMKA GE OVOAOYIKT LOPPN LE
kokAopo DAC (Digital to Analog Converter). Katd ™ dwdwkascio avtr], wov
elvarl yvoot og play back, kafe 0éon (bit) g payvntikng towviog onpiovpyel
N de dnuovpyel onua av elvar 1 dev elvar payvnTiopévn, ovtictolyo, Kot
dtvetar €161 M TN MG TAONG OTO SLAUOIKO GUGTNUA KOl GTY] CGUVEXELN
HETATPEMETAL GTO deKAdIKO cvotnua. Emedn ot tipéc divovion katd acvveyn
TpOMO, YPNOIULOTOOVVTUL GIATPA ATOPOANG TOV LYNADV GLYVOTHTOV Yo VO
eEopoAvvovtol ot TIHEG Kol Vo avTIOTOWOOV G€ OUOAN KOUmOAn. Ot
€EOUOAVUEVES TILEG EVIOYDOVTOL KATOTLV OVAAOYO LLE TO GUGTNO KOTAYPAPSG
oL Ol1e0EToVE Ko dTVOVTOL GE OTTTIKY] LOPQT).

H ynowxn xoataypaen mapovcidlel 1660 cofapd TAEOVEKTNUATO GE
oxé0M HE TNV OVOAOYIK] (MCTE VO TEIVEL VO TNV OVIIKOTOGTHOEL GYEOOV
olokAnpotikd. ‘Etol, eved 10 Sdotnuo  duvatdTNTOC OTNV  OVOAOYIKT
Kataypoer eivar g tééng tov 45 db oty ymoewakn katoypagn avtd gival g
t4éEng tov 156 db. H ymowkn kotaypogn mapéyel tepdotieg dLuvVOTOTNTES
enelepyosiog TOV GEWGHKAOV OedopEveOYV. Me KATAAANAO TPOYPOUUATICUO
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yvivetaw oamevBeiog emefepyocio pe yneakd MAEKTPOVIKO VLTOAOYIGTH TOV
dedoUéVaV TOL Elval YPOUUEVO LE YNOLOKT) LOPPT GE LOYVNTIKT Tatvid.

[Mopd To TAEOVEKTHHATA QVTE TNG WYNPLOKNG KATAYPAPNS, 1) APYLIKT LOPOT|
TOV O0OUEVOV (YEOO®VO, VOPOP®VA) KOl 1M TEAIKN TOLG HOPEN E&ival
OVOAOYIKTY].

3.4.13 Eda@ukiog Oopufog

TG avaypapic TV YEOO®OVMV, ol omoieg Aaupdvovtol Katd TNV
TPAYLOTOTOINGT] TOV CEIGHK®V SCKOTGE®V, U@avIfovTal Kot £d0PIKEg
TOAOVTOOELS Ol omoieg eivor avemBounteg, yati gumodilovv v axpipi
JlAKPIoN TOV CNUATOV TOV OTOimV 01 YpOVOL APIENG TTPEMEL VAL LETPOVVTOL LIE
axpifeto. Ot avemBounteg avtéc £d0PIKES TOAOVIMOGES OVOUALoVTaL €00PLKOS
00pvfog, evd o1 £30PIKES TOAAVIOCELS OO TIS 0Toleg AAUPAvVOVTOL YPT|CLLES
TANPOPOPIES Y10 TN GEIGUIKT] S10GKOTTTGN OVOUALOVTOL GT|RATA.

H mowdtta tov kataypap®dv katd T GeloUikn d1ackOTNon Kat o Badudg
a&lomoinong tovg kabopileton o peydro Pabuo and to Adyo, S/N, Tov mAdToLG,
S, Tov onuatog mpog to TAdTog. N, Tov BopvPov. Tepdotia mpoondbeia Exet yivel
HEYXPL CNIUEPA YLOL TNV OGO TO SLVVATOV AENGT) TOL AGYOV CVTOV.

O gdagucog 06pvPog dakpiveror e cvvan B6pvfo (coherent noise) o omoiog
TOPOATNPEITAL LE TOPOLOLL LOPPT] OTIS OVALYPAPES OLOPOP®V YEOPDOV®V T OTTOi0
Bpiokovtar oe d1dpopeg BEcelc Ko pmopetl va TpoPAepOel 1 pope1| Tov 6€
0éon amd TIc avaypagic tov o Kovivég Bécelg, Ko oe pun ovvaen 06pvpo
(incoherent noise) o omoiog dev £xel AVTEG TIG 1O1OTNTEG.

O ovvapng 06pvPog pumopel va opeiletal o KATaKOPLEN O1AOOCT TNG
EMIGTIKNG eVEPYELNG M 6€ 0plLoVTIO 10000 TNG KOl UTOPEL 1| AVOLypoLpT] TOV GE
po opopévn Béon va givor emavolyiun. O cvvaeng B6pvPog pmopet va ivar
EMUPOVELNKE EANCTIKA KOUATO, OVOUKAAGELS GE GYETIKO OUOAEG EMLPAVELNKEG
doEG, €00PIKEG KIVIIGELS TTOL TPOKOAOVVTOL ard PECH GuYKowmviag, KA. [a
™MV €AMATTOOT TOL CLVOPOVS €daPKoD BopOBov epappolovior TeXVIKEG Ol
omoieg Pacilovtal otic W0TTEG ™S GLVAPELNG, oTN d1EvBVVEN d1ddooTG TOL
Bopvfov (opldvTia N KATAKOPLEN) KAl GTNV ETAVOANYIULOTNTE TOL.

O un ocvvaeng B0pvpog, 0 omoiog mapoLSIALel TVYOLO YWPIKY KOTAVOUN
Kol glvol ETOvaAYIIoG, OQeiAeTOl GE JAOTOPA TNG EAUGTIKNG EVEPYELNG OE
avoOpoAes kol avopoloyeveic empdveleg. O emavainyipog toyaiog 80pvfoc
npokaieiton amd Tov aépa 0 omoiog Bétel og TaAdvTmon T Yedwva 1 Ti¢ pileg
TOV 0EVOPOV, OO TO TEPTATNLO TV avOpOT®V Kot {O®V, KAT.

3.4.14 Ilapadsrypa Tpomov E@appoync tov MeBodowv Xeropikg Araokonnong

Ot ocewopikég péBodor yeweuowng dwokomnons Pacilovror otnv
KOTOOKELT] TEPAUATIKOV KAPUTOAMV POVOV 10O pOopnS, ONAadY|, TOV YPOOIKOV
TOPACTACE®Y TV ¥podveav  dwdpouns, T, TV €lOCTIKOV — KLUATOV
(avaxiopévov, SWOADUEVOV) GE GLVAPTNOY UE TIG OMOCTACELS, A; T®V
YEOOOVOV amd TNV TNy TOV €AMICTIKOV KLUUAT®V Kol OTr GUYKPLoN TOV
TEPOUATIKAOV AVTAOV GYECEDV
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T, = f(A) 31)
pne Beopnrikég oyéoecic T = f(A,u,z) ov omoiec e&dyovtar ywo Bewpnrikd
LOVTELD KOl GTIC OMOIEC VIEIGEPYOVTIAL MG TOPAUETPOL M TOYVTINTA, V, TOV
elaoTIKOV (EMUNKOV) kopdtov kot to Babog, z, péoa ot I'm. Amnd
OUYKPIOT] QTN TOV TEWPAUATIKOV PE TG Bempntikég oyéoelg kabopiletar n
ToyvLINTA, V, 6€ dLdpopa PAaON, z, dnAadr|, kabopiletor n oxéon

v = F(z) (32)

N omoio ekEPALEL TN YEMQELGIKN OO TOL YDOPOL OMOVL £YVE 1| CGEIGHIKN
dlaoKOTN oM.

O xpoévot, T;, pmopel va givar ot xpdvot dadpoung tov «omevdeiog Kot
TV «O100 opévovy Kopdtov, omote £(OLUE €pappoyn g neBddov ™G
ddOAaong, 1N ot ypOVOL SASPOUNG TOV «OVOKAOUEVOVY KUUATOV, OTOTE
gxoovpe epapproyn g pedddov ™G avarKilaomg.

INa v kotavonon tov TpOTOV EQAPUOYNS TOV dV0 aLT®OV peBddwvV Ba
dei&ovpe €d® TS Pyaivovy ot avarvtikés (adyePpikéc) poppéc e e&lowong T
= f(A,1,2) TOV BeOPNTIKOV KOUTOA®Y ¥pOVeV dtadpoung Tov ancvbeiog, Twv
SWOADUEVOV KOl TOV  OVOKAOUEVOV EANCTIKOV KOUPATOV oIV oAy
mepinT®on Katd v omoia M dour| amoteieitor and éva opllovtio GTPOUO
ndyovg { oto omoio M TOoyLINTO O1AOOONG TOV EANCTIKA KLUATOV Eivol
otafepn, v(;, Kot T0 omoio PpiokeTon TAVEO GE NUYOPO GTOV 0Toio 1 TAYVTNTA
elvar eniong otabepn, vy, OALE peyaAVTEPN NG TOYVTNTOG TOV KUUAT®V GTO
oplovtio otpdpa (V1>Vg) Tov Ppicketon and mave (oynua 25). Kabopiopog
NG OOUNG OTN GLYKEKPIUEVT TTEPITTOOT onpaivel KaBopioud TV TaYLTNTOV
Vg, V] K01 TOV TéYOVS Z TOV GTPDLUOTOC,.

Ye onuelo A, mg empdvelag ™¢ I'mg mapdyovior ehactikd KOpota, Le
po oo 11 MebBddovg mov £xovpe NON AVAQEPEL, TA OTOIN KOTAYPAPOVTOL ATTO
YEOP®VO TOL €iVal KATOAVEUNUEVO GTNV ETUPAVELD TOV £0APOVE KOTO UKOG
YPORuNS (topnc) n omoia mepvael and to onueio A g TNYNG TOV KLUATOV
(oymua 25, katm).
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Xyfquo 25. Zeopukég oxtiveg tov anevbeiog kopdtov (AD), tov dwbiopevov
Kopdtov (ABI'D) kot tov avaklopévov kopdtov (AKD) oty mepintoon
OTPONOTOS TTOV PplokeTal TAVE omd NUYDPO (KATO) Kol KOUTOAES YPOVOV
10O POUNG TV KUUAT®V 0VT®V (TEvm).

To xOpato Tov Tapdyovial otn INyn A, uropovv va ldcovv ot Béon
D, &vdg yem@®dVOL 0KOAOLVOMVTOG TPES OLOPOPETIKOVS OPOUOVS: @)
angvBeiog, akorovBdvtag v evbeia celopikn aktiva AD, B) petd and
01a0haon otnv emoedven mov ywpiler Ta OVO oTpOpATH (ETIPAVELN
OGLVEXEWOG TNG TOYVTNTAG) OTAV TPOCTEGOLY LILO TNV OPIKY| Yovia inul. =
Vo/V1), akolovBdvtag 1N Swwdpoun ABID, y) petd amd avaxkioon ot
A ®PIOTIKY EMPAVELD, akoAovODVTag TN dadpoury AKD, o6mov K eivar
t0 onueio avdkioong tov kvudtov (oynua 25, Kdt).

o) Kopmoreg ypovov owodpouns tTov amevdeiog Kupdtov Kol Tov
Kopdtov otabraong. Ta angvbeiog kKOpata akorovBovv ) dadpoun AD Kat
CUVETTMG 1 GEICKT] TOLG aKTiva glvor 1 evbeio ypapupun mTov evaver To onpeio
™¢ YNNG, A, e to onpeio tov yeweawvov D. Av AD=A givor | andotacn Tov
YEOPOVOL amd TNV TNyn TOV Kopdtov kot Ty eivat 0 ypovog dradpoung tov
angvbeiog Kopdtwv, ONAadT, 0 YPOVOG GTOV OTOIOV TOL KOULATO QVTA SATPEYOVY
v andotacn A, Ba givar To=_AD/vy 1

A (33)

Avt eivar n eElomon g KapmOANG xpodvav S dpouns tov ansvbeiog
Kopdtov, n omoia deiyvel 0Tl 0 YPpOVOG dadpouns, To, TOV KLUATOV ALTOV
elval ypoppkn cvvdptnon g andctaons, A. H kapmOAn avty nepvdel and
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Vv apyn Tov ophoydviov cuotiuatog tov aovev (T, A) kot Ttaplotdvetal pe
v gvbeio OT 6T0 TAVE PEPOG TOV GYNEATOG (25).

To avtiotpopo g KAMoNg G KOUTOANG YpOdvev JSadpouns Tov
anevbeiog Kopdtov givat vg. AV, CUVETMOG, TPOYLOTOTO|COVUE LETPTCELS TMV
rpoOvov dwdpouns, T;, TV wkopdtov avtdv Yy owdpopeg Bécelc tov
veopovov (1 = 1,2, 3,..)) Kal YopTOYPAPNGOVUE TOLG XPOVOLG OVTOVS GE
CLVAPTNON LE TIS AVTIGTOUES AMOGTAGELS, A;, TOV YEOPOVOV OnO TNV TNYM
TV Kopdtov, to sdpopa onueia (T;, A;) Oa opilovv, cdpewva pe v (33), Lo
evbela ypopun g omoiag m kAion Oa eivar 1/vy. 'Etol. amd v kapmdAn
YPOVOV O1dpoUng UTopodUE otV Tepimton g doung avtng (oynua 25
KAT®) vo vtoAoyicovpe v 1/vy kol am' auTv TV ToXLTNTA, Vo, TOV KOUATOV
HECO GTO GTPOLLOL.

To kdpata o omoio TPOSTIMLTOVYV GTN SLAYOPLICTIKY EXLPAVELL VO TNV
opwn yovia i, dwatpéyovv 1o dpopo AB pe toydtmta vy Kol otn cvvéxeln
dtadidovtol mwapdAAnia TPOg TN OYOPLOTIKY ETUPAVELD UE TOYDTNTO V,.
Kotd t o61ddoon tov kopdtov avtdv ToapdAAnio mpog T So)®PIoTIKN
emopavelr  avaykdlovv To VAWKE onuein TG EmMQAvVENS OVTAG VA
TAAOVTAOVOVTOL KOl £T01 To oNUeia avtd yivovtot TnyEG 0EVTEPOYEVMOV KUUATWOV
T omoia dradidovton péca Kot 6ta 0v0 otpopata. Ot aKTiVES TOV OEVTEPOYEVAOV
Kopdtov, o omoia Stadidovtal 610 TAVE GTPOUA, GYNUATIlovY HEe TIG KaBETOVg
OTN OO WPICTIKY EMPAVELN YoVies ioeg pe v opkn yovia i.. Ta kdpota avtd
Aéyovtal peTmmIKA Kopato 1 Kopato otadiacng. 'Etol to xopa 6140Aaong mov
eBdavel oto yedpwvo D dratpéyel pe tayxdtnTa vy, Oyt évo 10 dpopo AB, aAld
Kot 1o dpdpo I'D, evd 1o dpdpo BI' tov dratpéyet pe taydmnta v, Ommg Eyovpe oM
aVOQEPEL.

Amo 10 mopamdve mpokvmTel 0Tl 0 YPpOvog dwdpouns. T, TV Kupdtomv
dubAaong Ba eivan T; = (AB+I'D)/vg+BI/v;. AAAG givon AB = I'D = z/cvovi, Ko
BT = A-2zepi.. Av AaPoope vrdyn ko ™ oxéon nui. =vo/v; Ppiokovpe 4t M
e€lomon TG KAUTOANG XPOVAOV S1adPOUNG TV KupdTV 010 aomg eivarn

T, =—+2z (34)
U Ligkly

Amo ™ oyxéon avt) TpokHTTTEL OTL 0 YPOvog ddpouns. Ty, Tov Kvpdtov
dabraong stvar ypappkn cvvdptnon g amodctaons, A. Aniadr], N KOUTOAN
YPOVOV Sadpopng TV Kupdtov ovtodv eivor emiong evbeio ypopun. Avty
napiotdvetar pe v evbeia KT, oto mhve pépog tov oynuartog 25.

And 1 oyxéon (34) mpoxvmrer Ot M KAlom ™G KOUTOANG YpOHVOV
dwdpoung tv kopdtov odbiaong eivar 1/v;. Av cuveEN®G, LETPICOVUE TOVG
YPpOVoLg dtdBAaoNS TOV KOHATOV 01a0Aaomg Yo ddpopeg BEGES TOV YEOPOVOV
KOl TIC YOPTOYPOPICOVUE, GE GUVAPTNOT WUE TIG OVIIOTOLYES OMOGTACES TMV
YEOPOVOV OO TNV TNy TOV KOUATOV UTopoVUE Vo, opicovpe (m.y. pe t puéhodo
TOV eAYIoTOV TETPAYOVOV) TIC OV0 TOPAUETPOVS TNG KAUTVUANG OVTAG 1 Mo
and Tig omoieg gival ion pe 1/vy. 'Eto1, pmopodie mepapotiKd va opicovpe v
TaYHTNTO V, TOV EAACTIKOV KUUAT®V GTOV NUYDPO KATM 00 TO GTPDLLOL.
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H dAAn amd 116 000 TapapéTpoug TG KAUTUANG YPOVOV O1dPOUNG, TOL
pumopel emiong vo mpocsdloplotel He TEWPAUOTIKA dedopéva, €ivar o ypovog
cuvvavtnong, T; o omoioc oavrtictoryel 610 onueio OmMOL M TPOEKTAGT TMG
KOUTUANG OVTNG TEUVEL TOV AEova TV XpOvav (oy.25, mivw). ATd T oxéon
(34) mpoxvmrel 6Tt

T) = 2o - m— (35)

H oyéon avt unopet va ypnoyponomBet yio tov vmorloyispd tov méyovg,
Z, TOL GTPAOUOTOG EMEON TO Vg, L Kot T; €ivarl yvootd a@od 1 taxdINTa VY EXEL
Tpocdloplotel amd TNV KOUTOAN TV YpOvVeV Odpoung Tov omevdeiog
KOUATOV Kot 1 ToxhTnNTe v, Kot 0 xpdvog cuvavinong T; £xovv mpocdiopiotel
amo TNV KOUTOAN YPOVOV 108 poUnG TV KOHAT®V d1dOAaonc.

Amo to mopomdve TPOKVTTEL OTL Ue PACT TIC TEPAUATIKEG KOUTOAES
YPOVOV Sdpopng TV amevbeiog KUHATOV Kol TOV KUUATOV dtdbAaong
UTOPOVV VO TPOGOLOPIGTOVV Ol TAPAUETPOL Vg, Vy, Ko Z 01 omoieg Kabopilovv
TN OOUT] GTN GLYKEKPIUEVT] QLT TEPIMTTMOON.

B) Kapmdin xpovev dwwdpopic Tov kKopdtov avakiaons. To koo mov
avokAGTOL otV Jl®PIoTIKY  empdvelr TV  O00  OTPOUATOV KOt
Kataypdeetol and 1o yevewvo D Bpioketor cuveydg péca 6to Téve cTpduo
Kol ottpEyel 1060 10 dpopo AK 660 kat to dpdpo KD pe taydtnta vy (oy.23,
KAT®). ZuveEndc, o ypovog dadpoung I tov avaxidpevov kopatog Bo etvon t =
(AK + KD)/vy. AMG AK = KD = \(A/2)*+2°. Svvendc,

ey
t s — (36)
Ug
Avtn| givan n g€lomon ™G KAPTOANG YpOovev dradpopng TOV KUUATOV
avakiaong. H xapmdin avtr eivar vrepPoin g onoiag o aovog cvppeTpiog
elvar n evBeia A = O kot mapiotdveron pe v Kt oto oyfua 25, ntdve. Avm
téuvel Tov dEova tv ypovev (A = 0) oto onueio 2z/vy.
Av vydcovpe ta 600 péAN g (36) oto TETPAY®VO TaipvovpE TN GXEon

A2 472
= —a4 — (37)
v, v,

ATO TN GYEOT GLTH TPOKVITEL OTL TO TETPAY®OVO £, TOV XPOHVOL S1adPOUNC
TOV KOUATOV OVAKAOONG €lvol YPOUUIKY] GLVAPTNGY] TOV TETPOYMDVOL TNG
omodotaonc A% Av, GUVETOS, YUPTOYPAPTCOVUE TO. TETPAYMVE TV YPOVOV
0O POUNG TOV KUUATOV OVAKAAGTG OV YPAPOVTAL GTO OLAPOPO YEDP®VA, GE
CLVAPTNOTN LE T TETPAY®OVA TOV ATOGTAGE®MY B TpokLYEL P evBeia ypapun
g omoiag 1 KAion eivar 1/v° kat 1 Toph) ™S pe Tov GEova tov t givar 427/,
Mmnopotv, €161, va. TPOoGdOPIGTOVV 01 V0 AVTEG TOCOTNTEG OO TIC OMOIES
vroloyilovtot E0KOA Ol TOPAUETPOL Vy Kot L.
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An6 1o Topandve TpokOTTEL OTL e PACT TNV TEPAUOTIKY] KOUTOAN TOV
YPOVOV SLOOPOUNG TOV KUHATMV OVOKANGNG UTOPOVUE VO TPOGOI0PicOVE TOGO
™V TaLTTO SIS00NG V), TOV KLUAT®OV HEGH OTO MOV GTPMUN OGO KOl TO
YOG Z, TOL 0PLLOVTION VTOV GTPMLATOS,

And to oynua 25, mtdve mpokvmtel 0TL Ta anevbeiag kKopata EOavovv
KOl YPAQOVTIOL TPAOTA GTA YEOP®VA Tov Ppiokovtol 6€ HKPES OMOCTAGEL,
A<A.. Zmv andotaon A = A, ta amevBeiog Kot T peTOmIKA KOpoto eOdvovv
oVYXPOVOG, EVM YO UEYOAVTEPEC amootacels, A>A, mpata @Odvovv Ta
petomkd kopata. H kapmdin ypovov Stodpoung v KOUATOV ovAKAOGNS
elvar 6' Oleg TIG AMOGTAGES TAV® OO TIG KAUTOAES TV ancvbeiog Kot TV
HETOMIKOV KUpdtov. ['a to Adyo avtod, to kopato ovidkiaong dev ¢Bdvovv
otV emeavela ¢ I'mg moté (o€ Kapd amdcTacn) TpdTa dNAAdN, TPV Ao To.
amevOeiog Kot oo o KOpaTo, S1BANoNC.

H xopmdin tov petonikdv Kopdtov eival epamtopévn e KaUTOANGg Tov
KOUATOV avakAoong o€ optopévo onpeio K to omoio avtiotoyel ot pikpotepn
andotacn Ak, omnv omoia mopaTnpovVToLl To PETOTKO KOpato. Ta kdpota
OVAKAQGNG OV OVTIGTOLOLV 6TV andotacn A TPOCTIMTOVY GTNV EMPAVELQ
OGLVEYELNG VIO TNV OPIKT| Yovia i, 1 omola divetar amd T oyEomn N = vy/v;. Oco
1 0mOGTACT] LEYOAMVEL, 1] KAUTUAN YPOVOV S1adPOUNG TOV KUUATOV avaKAoong
TEIWVEL ACLUTTTOTIKGE GTNV KAUTOAN XPOVAOV SLdPOUNS TOV amevOeiog KopdTwy.

‘Etol, amd 11g Kapumoreg xpovav dwdpopung (oynpa 25, tavem) mov 1oydhovv
Yoo v amAn doun mov e€etdcape (oynua 25, kat®) mpokvmTEL OTL OTOV TO
vedpwvo PBpicketar oto dtotnuo 0<A<Ag, ypaoel Tpdto To amevheiog KOyt
KOl KOTOTY TO. KOHOTO OVOKAOGNG Kot 0gv Ypagel KOpato odbiaong. Xnv
andotaon A = A¢ 10 YEOQ®VO YPAPEL TPMOTO To omeVOeiag KOUATO KO KOTOTLY
YPAPEL GUYXPOVAOS TO KOUATO OVAKAAGNG Kol To kopato O01dbiaonc. Xto
duotnpa A<A<A.. TO YEOQ®OVO YPAPEL TPOTO T omevdeiog KOLOTO, KOTOTLY
yYpaoet To Khpata S1dBAaong Kol LETA TOL KOUOTO OvaKAOoNG. TNV andctacn A
= A, T0 YEOQ®VO YPAPEL GUYYPOVAOS T omevBeiog KOUATO KOl TO KOUATO
dabAaomng Ko Katdmy ypapel ta Kopoto ovakiaons. o A>A.. 10 yedemvo
YPAPEL TPMOTO TO, KOUATO O1OAaoONC, HETA To. omevbeiog KOUATO Kol HETE To
Kopato avakiaong. Xe apketd peydieg amootdoelc (A>>A.) ta amevOeiog
KOPOTO YPAEOVTAL GXEOOV GUYYPOVOG LE T KOLOTO OVAKANGTG.
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4. MEOOAOX THX XEIXMIKHX ATAOAAXHX

4.1 Excayoyn

Tn Bewpia g pebBddov avTAG avérTLEAY Kol EQAPLOGAY Ol GEIGHOAGYOL
Yoo TN HEAETN TNG OOUNG TOV £0MTEPIKOV TG [ MG TOAD mpv amd TV papproyn
™m¢ o1t ['eweuoikn Alookonnon.

IMa v gpappoyn g pebddov avtng, arorteitor n p€Tpnon Tov xpoévov
OAdPOUNG TOV GEICIKAOV KLUATOV TOL TOPAYOvVTOl TEYVNTE GE OPIGUEVO
onueto g empdvelng ™ I'mg kot ypdpovtar mp®d@TO OO GEIGUOUETPA, T
omoio Bpickovtol 6e dAPOPES AMOGTAGES amd TV £otio TV kvudtov. Ta
KOpoTo avtd veiotavtol Katd T dtadpoun tovg ddeopes dabAidoelg ko yi'
oVTO 01 TPOYLEG TOVG Oev glval yYeviKd, guBeieg ypappéc. Xe oplopéveg amiég
dopég, ol oewopukéc axtiveg Bewpovvror katd tuquota evbeieg ypappés. H
LOPON TOV CGEIGHK®V oKTIVOV e€aptdtal amd Tn doun Tov HEGOV d10d00NG.

H apyn tg pnebdoov avtmg Paciletor otov TEWPAUATIKO TPOGOHIOPIGUO
TOV XPOVOV SOPOUNS TOV amevdeiog EMUNKOV KVUATOV KAl TOV ETUNKOV
Kopdtov 01d0Aaong kol oTn XPNCUOTOiNoN, KATOTLY, TOV KOUTOA®V TOV
YPOVAOV SLOPOUNG TOV KVUATOV QLTOV, Y10 TOV KOOOPIGUO TV TOYLTHTOV TOV
EMUNKAOV KUUATOV GTO TAVO PEPOG TOV PAOL0V pE BePNTIKEG GYECELC.

H pébodog g ddBiaong dev eivar 1660 akpipng 6co n péBodog g
avakiaong. Efvai, dpmg, moAd ypnoun ywoti, oe meployxég LOPPOAOYIKOV
avOLoAMAV, 6mov dAleg nEB0OOL O HTOPOVV VA EQAPUOCTOVV €VKOAN, QVTT
divel wkavomomtikd anotelécpata. H pébodog g d1dbraong mapovasidlet,
oe oxéon pe ™ péEB0do ™G avAKAAoNG LEYOAVTEPES OVGKOAIEG KATA TN AWM
TOV UETPNCEMV, YOTL TO YEOPMOVO KOTOVELOVTOL GE HEYAAEG OYETIKA
anootdoelg. H amdotaon pera&d tov onueiov g €kpnéng Koir TOL TLO
OTOUOKPVOUEVOD YEOPDOVOL givor TOAAEG Qopéc peyaivtepn tov PBdBovg tng
acvvEyelng v cvvnBmg peta&d 6 kKo 20 Km.

[eprypbpeton mapakdtm 1 epapuoyn g pebddov ¢ 01dOrlaong yo tov
KaBopiopd TV Mo amA®V SOPdV oV gUeavilovtal 6T UGN Kol TAPOLSLALoVY
OLKOVOUIKO EVOLAPEPOV.

4.2 Aopunj 0vo OplovTiov Ztpopdtmy

Ag vroBécovpe 6t n dopn amotedeiton and Eva opllovTIO GTPOUL PHEGH GTO
omoio 1 TOYVTNTO TOV EMUNKAOV KUPATOV givon otabepr vy, OTL KAT® amd TO
OTPOUA VTO VLAPYEL GALO GTPOUN HEGO GTO OTOi0 1| TaVTNTO Elvar vy Kol OTL
V1>V. KaBopiopodg g dopng oty mepintwon avtn onpaivel Tposdlopicpd twv
TOYVTATAOV V) KO V, KO TOL TTEYOVS Z, TOV TAVE® GTPDOUOTOG.

[o tov «oBopioud 1tng odoung pe ™ péBodo g  Sdbraong,
Tpaypotomolovpe EKpnéEn o€ opopévo onpeio, A, g empdvelog g I'ng kot
tonofeTovpE o Yedpmva 6E ddpopa onueia, O, Toune, n onoia Ppickeror otnv
emodavelr g I'mg ko mepvaer and 1o onueio g ékpnéng (oymuo 26).Ta
YEDQ®VA 0VTA, To. ooia TomofeTovvTaL PEYPL andoTa.oT TOAD HeyaADTEPT amd TO
B&Boc, z, ypapouvv To. TPAOTO. KOLOTO TOV OVOXWPOVV Otd TNV €0Tio Kol 0md TIC
avaypagég avtav Ppickoviat ot ypdvot deiéng tv kopdtov. Me apaipeon and
TOVG POVOVG AVTOVS TOL YPOVOL YEVECNG TOV KLUAT®V, dNAdT), TOL YPOVOL
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Tpaypoatoroinong g ékpnéng, Ppiockoviar ot ypodvVol dadPOUNG TV KLUATMV.
EEdAlov, mpaypatomoleitol HETPNOT TOV AMOCTACEDY TOV YEOQOVOV 0OTdO TO
onpeio g ékpnéng. Koatd tov 1podmo avtd, mpocsdiopiletor mepopatikd n oyéon
HETOED YPOVOV O00POUNG KOl OTOCTAGEMY KOl KOTAGKEVALOVTOL Ol KOUTUAES
YPOVOV O100POUNG.

Ao v eotia A, avayopovv Kopata tpog dipopeg devbfivoelg, At avtd,
eketva mov eOAavovv mpdta oTIc BEcES TV YeweOvaV gival o ancvbeiog kol to
petonukd kKopota. Ta amevbeiog kKopota eBavovy og opiopévo otabud D, apov
dwtpégovv v amdotacn AD, pe otabepn taydTNTO, VY ONANOT, Ol GEGUIKES
axtiveg tov Kopdtov ovtdv etvon gvbeieg ypoppés. Ta petomkd Kopoto, Tov
YpheovTol 6ToV 1010 6TAOU), TPOCTITTOLY GTN JYMPLOTIKY EMPAVELD TOV OVO
OTPOUATOV VIO TNV OPIKN YOVia 1. Kot dtTpéyovy Vv andctacn AB e taydtmra
Vo. Metd dwdidovior katd prkog g toung BT, g dwympiotikng empdvelog
KO TOL KOTOKOPLOOL eMimedov, e Tobnta v, Kot pOdvouy 6to otafpd amd 1o
GLUUETPIKO dpopo I'D, tov omoio S1atpéyouvv L ToyvTITO V.

Ta amevbeiog kdpato EOEVOLY Kol YpAPOVTOL TPMOTA GTOVS GTAOUOVS, TOL
Bpiokovtar péxpt opopévn omdotaon A, amd 1o onueio ™¢ ékpnéng. Avt
Aéyetan opikn| améoTOO).

T 3

Ty

-

. p—
]
1‘7“//
Vo
r b
Tymupa 26. Zelopukég aktiveg TV amevfeiog Kot Tmv HETOTIKOV KOHATOV (KATm)
KO Ol KOUTTUAEG YPpOVMV O10.0pOUNG (TAVM) TV KULATOV QUTOV.

Av A givan  amdotacn Kdamoov yeweovov D, and to onueio, A, g
Ekpnéng, o xpovog dadpopng Ty tov ansvbeiog kopdtov o givar T = AD/vy 1

A

Ty = — (38)
Ly
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[Tapatnpovpe 6tL 0 Ypdvog dradpoung tov anevdeiog kopdtov eival
YPOUUIKY OLUVAPTNON TNG OTOGTACNG. XVVETMG 1 KAUTOAN YXpOVOV
dwadpoung tov amevbeiog wovpdtov  eivar  gvbeia  ypapun. Avty
noaplotdvetar pe v OC oto méveo PEPOg Tov GYNUATOG 26.

Amo ™ oyéon 38 mpokvumTEL OTL TO OvVTiypa@o NG KAlong g
KOUTOANG xpOVOV dtadpoung tov omevbeiag Kopdtov eivar ico pe v
TOXOTINTOA Uy HECO GTO CTPMOUN. ZVVETMG Y10 TOV KaBoplopd g tox\LINTOG
d100001M¢ TOV KVUATOV pHéca 6To oTpdpa yapaletatl n evbeia, pe Bdon tig
TOPATNPNCELS, KOl VToAOYileTal TO AvTiGTPOPO TNG KAIONG AVTNC.

O xpOVOG S103POUNG TOV HETOTKOV KVHdTOV Ba glvar :

AB+TD  BC
Tl. = +

Ly th

AAG AB =T'D = z/cvvi, ka1 BI' = A — 2zg0i.. uvendg:

A ] Mg
T, == e - e
5} UglUvle  byouvig

Amnd tov vopo tov Snell éxyovpe 611 u; = ug/mpi.. Enopévoc:

T =r— 424 —— J
Ky LgOu¥ly  Lip@uwp

Amo6 ™ 6)€0M QLT TPOKVTTEL :

Anuin EIG'I.J'\Fi.c

Un U‘I]
|
A 22auvip
Ty = e (40)
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H oyxéom avtn| ypdeetal cuviBwg pe tn popon :

A
T,=—+Ty (41)
Uy

omov Ti; glval 0 APOVOG GUVAVTONG TNG KOUTOUANG XPOVOV SL0OPOUNG TOV
LETOTIKOV KUUATOV ONAAST, 1 TOUN TNG KOUTUANG XPOVOV SdpOUNG LE TOV
dEova TV xpdvmv Tov divetal and 1 oyéon

Ty, = (42)

Ao v (41) mpoxdmtel 611 | oxéon petacd T kot A givon gvBeio ypapun
g omoiog M KAlon elvarl 10 avticTPoPo NG TOYLTNTOS TOV KOUOTOS GTO KATM®
OTPAOUO. ZVVETMG KO 1] TOYVTNTO OLTH] WTOPEL VO VTTOAOYIGTEL OO TNV KOUTOAN
mov yopdletanr pe PAon TIC TAPOUTNPNGCELS. ZTO TOV® UEPOG TOL CYNUOTOG 26
detyveron kon 1 evbeia avt. To Tpunpa OT,; mapioTdver 1o Ypdvo GuvavVTNONS.

Xpovo kaBvotépnong oe opiopévo KAGSO TG TPOYLAS EAAYIGTOV YPOHVOL
ABI'D, ovopalovpe tov mpocheto ypovo mov ypetdletal T0 KOO Yo VoL SITPEEEL
Tov KMo avtd, oe oyéom pe to xpodvo mov Ba ypealdTav Yo va datpécel v
opllovtia Tpofoin Tov KAASGOL pE TN HEYIOT TOYVTNTO OV ATOKTNGE OVTO KoTd
™ dwdpoun tov. ‘Etot, 0 ypdvog kabvotépnong otov kKAado AB 1 otov kAddo I'D
etvan Ty; = AB/vg-A'B/v;. AAG AB = z/ouvi, kon A'B = zeoi.,. Ao avtég Ppiokovpe
on:

ZTUVLp
Toy = (43)
Vg
Kot ov AdPovpe vroy kot o vopo tovSnell, Bpickovpe 01t
.E.q.ll:'zl _ 'L'lgu
Ty = ———— (44)
Ly

And 1 olykpion tov oxécewv (42) kor (44) mpoxkvTEL OTL O YPOVOG
ocuvavtmong eivatl 1o dBpocpa twv ypovav kabvotépnone. H apyn avtn oydet
Kol OTav 1 JoploTikny empdveln dgv  elvar opilovrtio, kabdg Kol oTig
TEPUTTMOGELG TEPIGCOTEPOV GTPMUATMV 1| GLVEXOLS LETOPOANG TNG TOYVTNTOS LE TO
Baboc.

To Bdébog z, ¢ em@dvelng OCLVEYEWNS TNG TOYVTNTOG MHmTopel vo
VIOAOYIGTEL ad TO YPOVO GLVAVTNONG N A TNV KPIGIUN AmOGTACT).

["o Tov vroAoyiopd tov Z and To YPOVO GUVAVTNGNG, YPTCLLOTOLOVUE
mv (42).
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E&dAdov yia A = A, ta tpoto péAn tov (38), (41) sivan ica. EElcdvovtag
T 0e0TEPA PEAN TOV dVO OVTAOV GYECEMV KOl AVVOVTOG G TPOG Z, fpiokovpe
o1l
Ag U ==y
2 = (45)
z Uy -+ 15y

To BaBog g empavelag acvveEyelas umopel va vToroylotel Kol and 1o
xpovo kabvotépnong pe ypnoiponoinomn g (44). v nepintoon xatd v
omoia 1 emPAveLn acvvExelas elval oxedov opildvrtia, N TN Tov PpickeTon pe
mv (44) eivor 1o BaBog (, kdtw amd v eotio TOV KLVpdTOv 1| 10 Pabog 7,
KATO amd TO YEOE®VO, EVAO 1 TIUN TOL Z ToL LroAoyiletar pe v (42) sival
ton pe (z,72,)/2.

4.3 Aopn IToArov Oprlévriov XTtpopdtov

Ag Bewpnoovpe T YeEVIKOTEPN TEPIMTOON KATA TNV omoio m doun
amoteAeitar and M oplovTio Jdoy KA OTPOUATH, 7OV Ywpilovtor e
EMPAVELEG ALCVVEYELNG KOl TOV £YOVV TAYN Zo, Z|....Zn.1. EOCTO OTL O1 TOYOTNTEG
J1Ad00NG TOV EMUNKOV KUHATOV €ivol Vg, Vj.... Uy HECH GTO AvVTIGTOLYO
CTPOUOTA KOl U, OUECHOS KATO and TO KATOTEPO OTPpMUa. Ymobétovpe OTL
Vo<VL;<.. .<Un.

To oynua 27 mopiotdvel ToV TPOTO S1AO00NG TOV UETOTIKMOV KUUATOV
oV mepintmon doung mévie oplloviimv oTpOUATOV (KAT®) Kol TIG KOUTOAEG
YPOVOV O00POUNG TOV KLUHATOV ovtdv (Tdve) kabmg kot tov amevdeiog
Kopdtov. Ot yovieg TpOcTT®ONG 68 KAOE EMUPAVELN AGVVEYELNG TAPIGTAVOVTOL
pe to GOUPOAO 1y, O TPp®OTOG deikTNG M, TAPICTAVEL TO GTPAOUO LEGO GTO OO0
Bpioketar n mpoomintovco CEGUIKY aKTiva kol o 0g0TEPOG OgikTNng n,
TOPIGTAVEL EKEIVO O TOL GTPOUATO GTNV TAVE® ETPAVELD TOV 0010V TO KOUO
dwadideTon 0p1lovTio e TNV TOYVTNTA TOL KOUATOS HECH G' OVTO TO GTPAOUO.
¥t yevikn ovtn mepinTmon, opkéc elval ol ymvieg mov ot deikteg Tovg elvat
dradoykol aképatot aptdpol ONAadN, Ol YOVIES 1gy, 112,

Me epappoyn tov vopov tov Snell Bpiokovpe 0611 Muip; = ve/vy,
N2 = Vo/V2, U2 = V1/V, KOl YEVIKA OTL

Un

\Un

(46)

H oyéon avm deiyver 011 omoladnmote yovia npécntmons kabopiletal
amo TNV TAYVTNTO Uy, TOV KOUOTOG GTO GTPAOUO OOV Bpiokel N TpocTinmTovsa
axtiva Kol amd ) péylom tay\TNTA V,y, TOV ATOKTAEL TO KOMO KOt TN O1ddoon
oV, ONAad1], N yovio avt elvar aveEdptntn TOV TOYLTHTOV 6TO EVOLAUEGH
GTPOUOTA OO TO OTTOlo TEPVAEL 1] OKTIVOL.
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Yympa 27, Zeloukég aktiveg (KATm) Kot KaUmOAES ¥pOVOV SadpOouN§ (Tavm)
TOV omeLOElng Kol TOV HETOTIKOV KUUATOV 6TV Tepintmon mévte optloviiav
otpoudtov (Nettleton 1940).

AmodetkvoeTal OTL 0 YPOVOS SLOOPOUNG OTOLOVONTOTE UETOTIKOD KOUATOG
160VTal HE TO YPOVO GTOV 0moio To KLUO avtd OBa di€tpeye v amevbeiog
anodotacn A, petald €o0TiOG KOU YEOQOVOL HE TN UEYIOTN TPOYUATIKT
TOYVTNTO .ALTOV KATA TNV O1dPOU] TOV GLV TOVS YPOVOLS KABLGTEPNONG
0TOVG TANY10VG KAAdovC. 'ETol £govpue

A by
Ty =— Ty =—
Lig Lg
A A
Ty =--- 42T, Ty = -4 2Ty,
1, R
A
"_|_2 s — — ?rTqa T II.J.E
g
A
Tg=—+23Tp4 210 | Ty
Uy
i .
Te=—- 2T 1 20 | 2Ty = ... — Min-ve (47)
Vo
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7 z z
1 L
dnou Ty — —mvvlyy, Ty = —mvigy, Ty = —-aowly, ..., Kok yevikd
Uiy Uy L
Zm
Ten == oui (48)
Um

Av AdPovpe vroyn katr v (6.9), Ppickovpe

Zme
Ton = =—sme
Lpybln

.
Va — b (49)

Onwg mpokvmtel and v (47), ot xpdvol GuVAVINGNG GLVIEOVTOL LE
TOVG XPOVOLG KABLGTEPNONG LLE TIG CYECELS

Ty =2 ITy

.........................

Tln =, ZTnn - zTiu + ET'EH + T IT{H'],]H (50)

Ot ypovor ovvavinong Ppiokovtar gOkoAo and TIC TOUES TOV
avTicTOlY®V KAUTOA®V XPOVOV d100poung e Tov aova TV ypovov (oy.27).

Mo tov xaBopiopd t™g doung otnv mePInT®ON TOAADV 0pllOVTI®V
OTPOUATOV HETPLOVVTOL O ¥POVOL JLOOPOUNG HE YEDP®VO TOL Ppickovtal ce
ddpopeg amoothoelg and To onpeio Exkpnéng kol kotackevdlovtotr ot
KOUTOAEG  YPOVOV  Sadpopns. Amod TG KOUTOAEG YPOVOV  SlodPOUNG
vroloyifovtal aUEGMS Ol TAYVTINTEG Vo,Uy,...,U,, YlOTl 0VTEG €ivanl ioeg pe ta
avTioTpoPa TV KMoE®V TV aVTIGTOLY®V KOUTOA®MV.

IMa Tov vroroyopd 10V TAYOVS KATOLOL CTPMUATOG YPNCLOTOIOVVTOL Ol
oyxéoelg (49) kar (50). ‘Etot, v tov vroAoyiopd tov mdyovs zy Palovpe otnv
(49) m = 0, n = 1 kot avtikabiotovope oty mpaotn tov (50). T'o Tov
vroAoyopod Tov z;, falovpe oty (49) tpdto m=0,n=2 kot petd m= 1, n =
2 Kot avTikaf1eTovE TIG 00O TIHEG TV ¥POVEV KaBLGTEPNONG TN OEVTEPT| TOV
(50), omote maipvoovpe oxéon pe povo dyvooto 1o z1, K.0.K.

H oyéon (47) uropel va ypaeet kot pe tn popon

A n-1 2z
Lo B e UV g (51)

Up 1=0

Tn:
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Me ™ oyxéon avt eivar anegvbeiog cvykpioun n oxéon mov oivel 10
YPOVO  Oldpopun|g OTNV  TEPITTMOON TOALDV OTPOUATOV HE  KEKAMUEVEG
EMPAVELEG.

4.4 Xtpopo pe Kexkhpévny v Karto Emeadavela

‘Exovpue dei&er (§ 4.2) 6t 0tav éva otpodpa Exet opllévtia Kot TNV KAT®
EMPAVELN, O YPOVOS OOPOUNG TOV UETOTIKOV KLUATOV givonl 160G e TNV
opllovtia amdcTaon A, TNYNG-YEOPDVOL d10L TNG TAYVTNTAG TOL KOUATOG KATM
amd TO0 GTPMUA GLV TOLS dVO ¥Pdvovg Kabdvatépnong otn Béon ™ TyNg Kot
ot Béomn 10V YewP®VoL. Ot 6Vo avtol ypdvor kaBLGTEPNONG UTOPOLV VO
VTOAOYLGTOVUV €VKOAQ, OTMG £YOvpE 0L, ylati To aBpoicpa tovg gival ico pe
T0V YV®OoTd ¥pOVO cuvavinong kol gival, oty mepintwon avty (oplovtio
Kol M KAt empdvewn), petacd tovg icot. Evkola eniong vroioyiletot kot to
Té(0G TOL GTPOUATOG GTNV TEPIMTOOT AVTY|, OTMS EXOVUE NOT OVAPEPEL.

2V mepinTOon GTPOUONTOG HE KEKAUEVT TNV KAT® empdveln (Gynuo
28) o ypovog dradpoung divetan amd avdioyn oxéomn e TN Oeopd 4Tt o1 dVO
rpovol kaBvotépnong Ty; (otnv mnyn), Ta'o; (oT0 YedP®VO) dev glvar icot Kat
avti g andctaong A, otov TOmo pmaivel n andotaon A' Tov tpofordv TG
TMYNG Kol TOL YEOPAOVOL TAV® OTNV KEKAIUEVN em@dveln. AnAadn, otnv
nePinTOOon KEKAUEVNS empdvelag o ypovog dadpounc T, divetar amd 1
oxéon

ﬂl
(52) Ty==—- Ty | Ty
!

Yrndpyovv 600 Adyol yio tOvG Omoiovg Oe pmopel m oyxéon AVt va
ypnoipomombel Yo Tov vroroyiopd twv dHo xpovev KabvoTépnong Kal Tov
aVvVTIoTOY®V oDV TOV OTPOUOTOS UE TOV  OmAO TpOmO  TOVL
ypnoipomomOnke 1 oyéon (40).

O mpodTOg AOYOG €lvar OtL m amdotacn A' givor dyvootn kot dgv
VILAPYEL €TCL dLVOTOTNTO YOPTOYPAPNONG TOL YXPOVOL SlLOOPOUNG OE
ovVAPTNON KE TNV ATdGTAGT OLTH Yo va umopel va kabopiotel o ypovog
ocvvavinong kot n kiion (1/v;) ¢ KaumdAng yxpovov dSwdpouns. To
npOoPANUe avtd pmopel vo Avbel povo otnv mepintwon mov n KAion Tov
otpodpaTog lval pikpr (<10°) ondte pumopei va vrotebel 611 A' = A Kou va
yiver xaptoypdenon tov xpoévov JadPOUNG GE GLVAPTNGON HE TN YVOOTNH
amoctoom A.

O devtepOg AOYOC Yo Tov omoio de pmopet va ypnoipomondei n (52) katd
aviAoyo Tpomo mov ypnoonomidnke n (40) yo tov vroloyiopd v xpoéHvev
KaBvoTéPNoNg eival 0Tl 6NV TEPINTOON KEKMUEVOL GTPMOUOTOG OL OVO aVTOl
xpOvoL dgv eivar 16Ol KOl GUVETMG 0 UTOPOVV VO VTTOAOYIGTOOV O KOOEVaC
YOPLoTd (Vo Yoplotovv) aeod poévo 1o dfpoiopa tovg eivarl yvootd, yioti
glvat 160 pe to YpoOvo cLVAVTNONG Kot OVTO OTOV TO GTPMUO EXEL LUKPN KALoT.
e oplopéveg TepmTOGELS Uropel va Avbel to mpoPANpa OTav 0 €vag amd TOvG
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d00 ypdvovg cuvavinong eivatl yvootog. Tétowa eival n mepintwon Katd v
omoio T0 TAYOS TOV GTPMOUATOS Elval YVwoTd € €va and ta dvo onueia (and
YEOTPNOMN, KAT) OTdTE O AVTIGTOYOG YPOVOS KaBvaTEPNONG LTOAOYIlETOL pUE TN
oyéon (44).

Eneidn, opme, moAAEC QOpEC GLVAVTAE CTPOUOTO LE CNUAVTIKY KAioN
npénel vo owbétovpe yevikd epappdoiun pébodo Adomg tov TPoPANUATOC
avtob kol tétolo eivar 1 péBodog tng avticTpoePng pETPnong, TV Omoia
OVOTTTUGGOVLE TOPUKATO.

4.5 Baowkég Oempnrikéc oyéoeig

Ag Bemprnoovpe oTpdUO, TOV 0TOioV N KATO emPaveln oynuatilel yovia
0 pe to opwlovro eminedo (oynua 28). EpgoaviCovior dvo mepumtmoeis. H
TpAOTN elvon 1 mePimT®OoN KATd TNV omoia T0 oTpdpa KAIvel amd To onpeio g
Ekpnéng A, mpoc 1o yeowowvo, D (oynua 28a) kot m ogvtepm elvar m
TEPIMTMOOT KATA TNV OTTOL0 TO GTPAOUA KAMVEL A TAL YEDQ®VA TPOG TO oNUeio
™me éxpnéng (oxynua 28B). Toéco ot pio 660 Kol 6TV GAAN mEpinTOON
oyveL N oyéon

nup i+ quvf]
T] I I'jl- ‘I (53)
W Uy

Xyqpne 28. Kiion otpopotog and to onueio ¢ anyng TOV EAACTIKOV
KOUATOV TPOG TO YEOP®VA (0) Kol amd TA YEOPMVO TPOG TO GNUEI0 TNG TNYNS

(6).

Omov vy elval N TaydTTA S1Ad00NG TOV KOUOTOG HECH GTO GTPOUA, Z Elval TO
KATOKOPVOO TAYO0G TOV GTPOUATOS KAT® amd To onueio g Ekpnéng, o eivor m
yovio Tov oynuatiCel pe v kotakoOpven 1 kotevduvouevn TPog To KAT®
celoUIKn oKktiva Kot B elvar m yovio mov oynuatifel pe v Kotakdopven 1
KATELOLVOLEVT TTPOG T TAVE® GEIGLUKN OKTIVOL

v npoTn mepintmon (oy.28a) 1oVOVV 01 GYEGELS
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a=1-0 o p=1.+6

Xuvenmg mn oxeon (53) yivetan

.. — 4 e[l — A o1 — )

T, - mefm e e
Uy Up ¥y
U
nufiz ) Jzauvip uvl
T, = A4 (54)
Up Uy

Av d glvar m amdotaon tov onpeiov g Ekpnéng amd ™V KEKAUEV
empavela, o 1oyvel n oyéon

d = zovv0 (55)

Xuvenag, n (54) yivetat

nedis -+ O) i
'T1 — e - —
Wy Ly (56)

And 1 oyxéon avtn mpoxkvmtel 6TL M kKAlon S, g KOpmTOANG
YPOVOV SL0OPOUNG TOV UETOTIKOV KVUATOV TNV mepintmon avtn (oynuo
28a) diveran amd 1 oyéon

nutis + )
3. = w———— (57)

i

Kol ETEWN eivatl vy = umpi, N kAion avt) propet va 000t kot and 1 oyéon

nulie + 8}

S, — (58)

Uyt

21n dgvtepn mepinmtwon, O6tav dnAadn to oTpdOUo KAIVEL amd TO
YeEOP®VO TPog To onueio e Ekpnéng (oxnua 28p), 16xvovy o1 GYECELS
a=1+0 wou P=1.-6

Xuvenmg, n oxeon (53) yivetan otny mepintmon avt
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Coie—8)  Zauvie +8) + 2ovv(ip — 8)
T, ——Aa—

Vo ty

Amnd v omoia evkoAa Ppickovpe Tnv

Muilie =8} 2d oy
T === —A}
Ly Iy

(59)

And avt mpokdmtel 6TL 1 KAMon Si ¢ KaumOANg xpovemv Sadpoung Twv
LETOTIKAOV KLUpdToOV otnv mepintowon avty (oynua 28B) divetar amd
oyéon

MR (60)
, Uy
M
iy — B
By o= (61)
Tl

4.6 Tpomog VTOAOYIGHOU TOV TAPUUETPOV

[a tov xaBopiopd g whiong 0, g emMEAVEWS OCVLVEYXEWNS, TNG
TaVTNTOG, Vi, AUECHG KAT® OO 0T KOl TOV YDV Z KOl Z' TOV GTPOUOTOS
Kdto and to 0Vvo onueion A kou D mpémer va yivouv 600 mepapota. Koatd to
TPAOTO TEIPALLA, TPOAYUOTOTOLEITOL £KPNEN GTO ONUEIO A KOl TA YEDPDVA TOL
Yphpovv avtn tonofetovvtal 6e ddpopa onpeio Tov TuRpoatog AD, evd katd
TO 0€VTEPO Telpapa, 1 EkpnEN Tpaypatomoleital oto onueio D kol ta
yedewva torobetovvian e ddpopa onueio Tov tunpatoc DA. To oynua 29
delyvel 11g oceloKeég aktiveg (KAT®) Kol TIG KOUTOAEG YPOVOV SL0OPOUNG
(Tavo) Yo 116 dV0 TEPIMTAOGELC.

Ot kAioelg Tov KOUTOA®V YpOVOV dadpoung tov ancvbeiog Kopdtmv
elval kot oT1g OV0 TEPMTAOGELS 16€C e 1/vy KOl GUVETMG 1) TOYVTNTA, Vo, LECO
0TO0 OTPOUA VITOAOYiILeTon amd TIg KMOELS VTEC.

Opwg, ov xAicelg tov KaumdA®v ypoévev Sdpouns, S , Si, ToOVv
HLETOTIKOV KUHATOV, O0nwg mpokvmtel amd T1¢ (58), (61), dev eivar iosq.
Eniong dev givar icot o1 ypdvotl suvdvinong T;, kot T

Me v mpaypatonoinomn 1060 1oV VOG TEWPAUATOS (TPOYLATOTOLDVTOG
ékpnén oto A) 660 kol TOL AVTIOTPOPoL (ékpnén oto D), umopovpe va
YOPTOYPOPT)COVUE TOVG YPOVOVS SLOOPOUNG TOV KUUAT®Y GE GUVAPTNOT LE
Vv andoTact, va xopdEove TIg TEPAUATIKEG KAUTOAEG YPOVOV S1adpOouUnG
Kol o' ouTéG Vo VTOAOYIGOVUE TIG TOGOTNTES Vo, S , Sy, Ti, Ti'. Tig Tipéc
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avTég Ba XpMNOoLOTOGOVUE Yio Vo Bpodue TIg TOcOTNTEG V1,Z Kot d pe ToVv
TPOTO OV TTEPLYPAPETOL TOUPUKAT.

Av Moovpe toco Vv (58) 660 kot v (61) g mpog i, KoL TPOTOL
npocOécovpe TG dV0 oyécelg mov Ba wpokVWYOLV KOTO HEAN Kol UETO TIG
a@alpécovpe Kot wEAN Ba Bpodpe Tig oyécelg:

_ ToENU(VeS.) + TcEnp(ugS,) (62)
le —
2
0 Tefnp{v,S) + teEnpiv,S.,)
' 2 (63)

And v tedevtaia avtn oyxéon Ppickovpe TV KAion, 0, Tov CTPOUATOC.

Ao 115 oyxéoelg (58), (61) mpoxvdmtel 6TL S = (Mui, ovvd + ocvvinub) /
VMl kol S+ = (nuiccvvl-covinud)/vmui.. Av mpocsbécovpe TG dVO AVTEG
OYEGELC KAl ADGOVUE WG TPOG » Rimrnniie mnau

2auvb

W = —
8- L5 (&4)

H oyéon avt ypnowonotleital yioo Tov VTOAOYIGUS TNG TAXVTINTAG KAT® od
TO GTPMOLOL.

Yympa 29. Xetopikég aktiveg (KOTM) Kot KOUTOAES pOveV Sodpouns (Tvem)
OTNV MEPITTMOT CTPMOUATOS LE KEKALUEVT] TNV KATO ETLPAVELQL.
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O vToAOYIGHOG TOV TAYOVGS, Z, TOV GTPMUOTOS 6T dVO onueia A kol D
pmopel vo Yivel LE YPMNOLLOTOINGT TOV TILOV TOV OPIKOV OTOGTAGEMV 1| TOV
YPOVOV GLVAVTINGTG.

H toun tov dvo kopumdiov mov ot kAicelg tovg eivor 1/vy kot S
avtiotolyel otnv opwkn andotacn A.. I'ia tnv amdctaon avtny ot ypdvol
dpiEng tov amevbeiog xopdtov, Ty = AJuy, Kol oL ¥pdVOL TOV UETOTIKOV
Kopdtov givar ioot. Aniadn AJuy = Amu(ic.t+ 0)vyt2dovvif/vg. Amd avt
TPOKVTTEL OTL

d = — “ — ]'",l:in: ﬂl] (65)

Av ABovpe voyn kot v z=d/cvvl, Bpickovpe

Aol - mulie-1- 0]

e (66)

Doyvlguvie

[a Tov vroAoyiopd Tov TAYOVG TOL GTPOUATOS KAT® and TO CMUEiIo
™m¢ €kpnéng, xpnoiponolovpe péca otny mapévleon to onueio + dtav 1o
oTPpOUA KAVEL oo To onpeio g EKpnNéENG TPOG Ta YEDP®VA Kot TO onueio -
OTOV TO GTPOUO KMVEL OO TA YEOPMVO TPOG TO CTUE0 TNG EKPNENG.

E&arhov, and 1 oyéomn (56) mpoxdmtel OTL O YPOVOG GLVAVINGONG
dtvetan amd ™) oxéon T; = 2dovvi/vy. Amd avty| maipvoovpe v

vy Ty
d = — (67)

EGUVie

Av Aapoope voyn ko v z = d/ovvl Bpickovpe 6T

z = (68)
2ouvi.ouvl

Me 11 oyxéon ovt) PBpiokovue TO TAYOG TOV CTPOUATOS KAT® OO TO
onueio ¢ £kpNENG Ke XPMNOLUOTOINGT TOL AVTIGTOLXOV XPOVOL GUVAVTIONG
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4.7 Aopn IoArav Zrpopatov pe Kexkhpéveg Emeavereg

21 yevikn mepintowon katd tnv omoia m doun amoteAeitol amod
TOALG OTPOUATA TO. Omoio  &Yovv  KEKMUEVEG TIS EMUPAVEIEG TOVG
(oyMua 30) woyder n akdlovdn oxéon petacy Tov xpdvov dadpoung T,, Tov
KOUATOG TO OO0 O1EICOVEL UEYPL TO T CTPMOUA KOl OldideTon TapEAANAQL
TPOG TNV TAVEO ETUPAVELNL TOV GTPMOUOTOG OVTOV Kal TNG andctacong A, otnv
ool aVadVETOL TO KOO QVTO:

nu, n—!| zfouvu; + ocuvp)
T = ‘ A4+ X (69)
Uy, i=0 v, -

Yyqpo 30. Xewouwkég aktiveg otnv meEPInTOON O0VO0 GTPOUATOV UE
KekMpévn v kato emoedveo (Kearey and Brooks 1984).

Omov z; €lval 1 KaTaKOPLET ATOGTUCT] TOV 1 GTPMOUOTOS KAT® amd TNV EKpnéN
v; €lval M ToyOLTNTA TOL KOUATOG OTO 1 OTPAOMA 0 €lvol M yoOvid 7oL
oynuoatifel pe ™V KOTOKOPLEN GTO 1 OTPAOUN T CEWGHKN 0oKTive, TOV
Katevbivetal mpog ta kdte kor B; eivar n yovio mwov oynuoatilel pe v
KOTOKOPLON GTO 1 GTPAOUN 1| GEIGUIKY 0KTiva mov Kotevhivetal mpog Ta
névo. H oyéon (6.32) eivar dpeca ocvykpioun pe v (51). H pévn dwpopa
etvat 6t avti tov yoviov iy, oty (51), cvuvavtdue 11g yovieg a; kot B; oty (69)
mov mepapPdvouy kot Tig avtictolyeg kKMoelg tov otpopdtov. ‘Etol, oty
TEPIMTOON 7OV M OEWGUIKN oKTiva mov KatevBdveroar mpog to KATM
OLUVOVTINGEL EMEAvVELD oD KAfver smionc mooc v {01 Katgvbuvon
(downdip) woybovv o1 6yéo o = iin - Bi il 51 = ii“ + E|i 0

omov 0; eivar n KkAion TOL 1 CTPOUATOS, EVEO GTINV TEPITTMOGT TOL 1
CEIGUIKT] OKTIVA TOV KOTELOVVETOL TPOS TAL KATM GUVOVINGCEL EXLPAVELN TOV
dev €xel v 101a katevBvvon (updip) 1600V Ol GYEGELS

Q; = i.-" + Hi Kl E'. = i-i“ - B|
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(71)

YrevOopiCoope Ot m iy, = vi/v,. ‘Etol pe dwndoyikés epaproyég e
oxéong (69) umopovpe va vmoloyicovpe ta mayM z; TIC KAMoewg 6; kot TG
TayOTNTES TOV JSWPOPOV CTPOUATOV OTOV EYOVUE TPOYUOTOTOW|GEL KO
OVTIGTPOPES PLETPNGELS.

4.8 Zrpopa pe pn Enireon v Karo Emedaven

H oyxéon () woyvel kor oty mepint®mon mov 1 KAT® EMPAVELDL TOL
oTPONOTOG dev glvor emimedn pe ) daopd OtL oty mepintwon avt) n A'
dev givar 1o pNKog evBLYPAUIOL TUHOTOG OAAL KapmOlov (oy.31).

Mo vo pmopel dpmg va yiver gdkoAn epappoyn g oxéong (52)
TPEMEL VO, UTOPOVLLE VO OVTIKATAGTNGOVHE T A ' pe ™ yvoot amdctacn A.
[Ipémer dmAadn va eivar A'=A. H ocovOnkn avt woyder 6tav 1 emeaveio
nmapovctdler pkpn péon kiion (0<10°) kou dev elvar eEApeTIKE AVAOUOAN.
Ymv mepintoon avt) epoapuoletal, cvvibwg, M péBodog ovv-minv (plus-
minus) TV omoio avarTOUGGOVLE TOPAKATE.

Avo onueioa Ay, A, opopévng Toung amoteAoVV TNYEG EACTIKMV
KUUATOV To 0OToio Kataypagovtal 6 oldpopo onueia HeTald TV dVO TNYDV
and yevowva D, e 6td)0 TOV VTOAOYIGUO T®V O1ApOp®V 0T0ocTAcE®Y d, TV
YEOPOVOV Ao TNV U EMMESN KAT® EMPAVELD TOV GTPOUOTOS. XTO oyfua 31
QOIVETOL 1) TOPELD TOV PETOTIKAOV KUUATOV oo TIG TNYEG A, Ay GTO YEOP®OVO
(Katw) Kal o1 avTIGTOLYEG KAUTOAES XPOVOV 0100 POUNG (TAV®).

Av minpodvial o1 TpodmoBEGEIC TOV AVOPEPAUE TOPATAVED Yol TNV
EMPAVELN OGVVEYELOG (OXETIKA OLOAT] KO 1e pkpn KALoT) 1oyveL n oxéon

L
Typ = e+ Tay + Ta (72)
v
o6mov T 1, etvar 0 xpdvog H100popNG rmi/ LETOTIKOV KUUATOV HETAED T®V 00O
myaov ko Ty, Top €ivar o1 ypdvor kaBvostépnong otig Bécelg Tov mydv, evo L
elvor  andotaon petald tov dvo mmyav. O ypovoc Ti,, ovopdletor Kot
avtioTpéyipog ypoévog vt ival o 1d10¢ yu va pBdacel To KOpo amd v
myn A; omv A; kou avtiotpopa. O ypoévog avtdg vToAoyiletor €VKOAQ,
yoti avtioToryel ota 0VO TAVE oMUElX TOL Ol KAUTOAEG YPOVOV S1OOPOUNG
TOV LETOTIKOV KUUATOV TEUVOLV TOVG AEOVES TV Ypdvav (oynqua 31).

64



Tuiua dvowov [opov & IepiBdrioviog Akepavtivog - MréAdog

_____ I
LA S E——— sl T2

yqpa 31, Zsopkég aktiveg (KATO) Kol KAUTOAEG YPOVOV SAdPOUNG
(Mvw) otV TEPIMT®ON GTPOUATOC HE UN EMIMEIN TNV KAT® EMPAVELN
(Kearey and Books1984).

Ot ypdvol SdpoUNG TOV UETOTIKOV KLOPATOV PeTAED KAOe oG
TNYNG KOl TOL YEOPAOVOL 0ivovTal amd TG GYECELS

A
o . (73)
Ty =— 1T+ T
U,

L—A |
Tym T T (74)
uy

omov TI eivor o ypdvog Sadpoung TV UETOTIKOV KOPATOV HETAED TOL
onueiov g yNg A; kot tov yewemvov T, glvar o ypodvog dadpoung twv
LETOTIKAOV KOUATOV PeTa&h Tov onpeiov e mnyng A, Kot TOV YEOP®OVOV, Kot
Top 0 xpovog kabBvotépnong otn Béon oV Ye®P®VOL TOV 0moio BEAovuE va
VTOAOYIGOVLE.

Av mpocBécovpe t1c (73), (74) watd péAn kot amd avt) mov Oa
wpokVyeL aparpécovpe TV (72) xkatd pEAN Ba Tpokvyel oyéon TNV omoia
otav Acovpe og mpog Top Ba Bpodue v

Ten = (75)

Avt ovopdletor oyéon ovv (plus) xar ypnoipomoleitar ywo Tov
VTOAOYICUO TOL YpOvov kKaBvotépnong Top. [ tov vmoAoyiopd g
anoctaons d Tov YEwE®VOL ol TNV KATO EMPAVELD TOV €ival 0 TEAKOG
016)0G ¢ nebddov ypnoipomoleital n oyéon
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Uglhy
g = Tyjp———— (76)
Ju 1 Uy

H v elvar yvootn, vyt eivor ion pe 10 avtictpopo tov KAicemv TV
KAUmTOA@V  xpovev dwdpouns tov amevbeiog xvpdtov kot umopel o
VTOAOY1GTEL AmO TIC KAUTOAES AVTEG 01 omoieg eivat evBeiec. Agv givan, dpwg
YVOOTA M V1, YTl 01 KAPTOAES ¥pOVEOV S0OPOUNS TOV HETOTIKOV KUUATOV
dev elvar mo gvbeleg ypappés, agod m emedvelo 01aOhaong dev eival
enimedn. Xvvem®dc, ywoo va AvBel 10 mpoOPAnua mpémer mpodTo vo Ppedet
péEB0d0c vToAoYIG OV NG U;. TEto1a HEBOSOC TEPLYPAPETAL TOPOUKAT®.

Av apapéocovpe T oyxécelg (73), (74) xatd pérn, Ba Bpovpe 1
oyéon

p) L
Ti—Ty -8 | [—— 4 Ty — Tl (77)
1, ky

Avt ovopdletar oxéomn ANy (minus) kot deiyvel 6TL av 1 dapopd Ti-T,
yoptoypaendel oe cuvaptnon pe v andctacn A, Oa wpoxvyel gvbeio g
omoiag M kAiom eivar 2/vy. Amd v KMon avty vroAoyiletor M v, Kal
ypnoponoteital ot oyéon (76) yuo tov vroAoyiopod tov d..

O vroloyiopdg tov d pmopel va yiver yuo OAeg T1g BEGEIC TOV YEOPOVOL
omov  ypagovtol Kot avoyvopiloviol HETOMIKA KOUOTO  TO  OTmoio
TPoEPYOVTAL KOl amd T d00 TNYEG Ay, Ay Ztnv wpdén avtd gival dvvatdv
va yivel amotedecpotikd yio Ti¢ 0€c€1g HETAED TOV AmooTAcE®V Ay, Kot Ay

(oy.31).

4.9 Ilepropropoi Tng Mebooov g Lerspikng ArdOraong

H g0peon 1ov mhyovg TV GTPOUATOV KOl TOV OVTIGTOL(®OV TUYVTITOV
ne ™ péBodo ¢ oelokng 0tabiaong eival Bewpntikd amin. Xtnv npdén,
Op®G, vVIdpyovv d1a@opeg TNYES cofapdv AabdV KATA TNV €QAPUOYN TNG
nebodov. Movo oOtav m toyvtnTo o kdBe oTpdpa givar onuavtikd
LEYOAVTEPT] ATO TNV TOYVLTINTO GTO OO TAV® TOL GTPOUO KOl OTOV TO, TAYT
TOV OTPOUATOV givor apketd peydio n péBodog g celoukng ddbiaong
O1VEL IKAVOTTOINTIKG OTOTEAEGLLATAL.

AYo givar o1 Bactkég TNYEC GPAALATOV KATA TNV EQOPULOYT Tt HeBOSO0L
¢ o0udBraong, ywati oe 000 mepwmTOOELS O pmopel otnv mpaén va
aviyvevBel opiopévo otpopa pe t péBodo avti. I[pmdto d6tav T0 GTPOUW
Exel LIkpd mAYoc M M TaLTINTO TOV €ivol 6XESOV M S0l LE TV TOYVTNTO GTO
AUECMG amd TAVEO TOV GTPAOU Kol OEVTEPO OTOV M TOYVTNTA HECH GE AVTO
glvatl pkpoOTEPT OO TNV TAYVTNTA Gl AUECHG OTTO TAV® TOL GTPDLLL.

Otav éva otpdpa pikpod mayovs (oy.32) Ppioketon petald GAlwov
OTPOUATOV 1 OTOV TO GTPOMN aLTO £xel oxedOV iom N Ayo peyaidtepn
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TaYVTNTO OO TO OUECHOG TAVE TOL GTPOUO, TO UETOTIKA KOUOTO, TOV
dwadidoviol TopAAANAC TPOS TNV TAVE EMLPAVELD TOL OTPAOMOTOS (0).32
Kdtm) dev @Bavouv movbevd (oe kapld amdctacn) TPpoi COAAL TOVTOD
@Bdvouv petd to GAla kopato (amevbeiog M pHETOMIKE ¢ AAAD oTpOUOTA),
onwg oeaivetor oto oynuo 32 méve. 'Etol, 10 pETOMIKA KOUOTA 7OV
OVTIGTOL(OVV GTO GTPMUA ALTO eV ELPAVILOVTOL GTIC KATOYPAPES O TPADTO,
Kopota yio vo petpndet pe axpifeta xpovog apiéng tovg kot va kabopiotel
TO OVTIGTOLYO TUNHO TNG KOl| TUANG ¥ POVOV SO POUNG DGTE VO, VTOAOYIGTEL I
TOOTNTO KO TO TTAY0S TOL oTpopatoc. Eival Osopnrtikd dvvatd va petpnbodv
ot 0evTeEPOl QPi&ELg, TOV OVTIGTOLXOVV GTO GTPAOUO OVTO, OAAL Ol LETPNOELS
avTi elval avakpiPeis.

Av otpopo  pkpng tayxvmntag Ppioketor peTaly 000  GTPOUOT
LEYAADTEP®V TAYVLTINT®V, Ol TPOCTINTOVGES GEICUIKES AKTIVEG OTNV TAVE®
EMPAVELL TOV OTPOUATOS 0vLTOV TANGLAlovv mpog TNV kaAbeta otV
EMOAvELD HETA TN 01GOA0ON TOVC, LUE GULVETELD VO, U1 S1odidoVTOL HETOTIKA
KOUOTO ToL 01oio VoL 0koAovBovV TNV TAV® OPIKY ETLPAVELQ

a1
i
| w1
T Y2
Lo
A~
fay D
\ 4 Vo
o - - 1hy
Lz

Yyqpo 32, EZtpopo pkpod mayovs (taydtnrag v,) petald 000 GTPOUATOV
OYETIKA HEYAA®OV ToxdV (KAT®) Kol ovVTIGTOWEG KOUTOAES YPOVOV
dwdpoung (mdvw) (Kearey and Books 1984).

oV otpdpatog (6y.33). Emopévemg, dev avaypdooviol T€Toto KOUOTO Kot O
Umopel Vo KATOOKEVAGTEL 1] KOUTOAN TV Xpovev dadpouns avtav. Etot, 1o
OTPOUA OVTO € UTOpEl Vo avayvoploTel Kot va KaBopiotohv o1 ToPAUETPOL
tov pe 1N péBodo g ddbAaonc, pmopel dpwc va kabopiotel pe ) pébodo
NG OVAKANONG, YIOTL 1| TAVE EMPAVELR TOV divel 1oyvPEC avakAdoels. H un
aVOYVMOPLOT TOV CTPAOUATOS QVTOV £YEL G GLVETELN TNV LITEPEKTIUNGT TOV
OOV TOV oo KATe on' avtd otpopdtov otav spapuoletor n néBodog g
d1a0Aaonc.
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Loy

Yympo 33, XZtpopo  pikpng  toyvttoag (v,) peTtad Vo oTpoUdTOV
LEYOALTEPOV TAYLTATOV (KOTM) KOl OVTIGTOLES KOUTVAEG YPOVOV OL0OPOUNG
(mévw). (Kearey and Books 1984).

4.10 Aopég Xvveyovg Metafoing tng Tayvtnras pe o Babog

Yrapyovv meployéc O6mov 1 toydTNTO aVEAVEL GLVEX®MS pe To PdBoc.
Tétrow petafoin moapatnpriOnke otic axtég tov KOATOL Tov MeEikov, dmov
VILEPYOLVV INUOTOYEVT] TETPOUATA OPKETOV YIAMAO®MV UETPOV TAYOVS. XTIV
TEPIMTOOT OVTN 1 GEIGUIKT] OKTiva lvot KOUTOAN YPOUUN LE TO KVPTO HEPOG
TPOC TO KAT®.

Awaton®Onkav dbeopes andyels 66OV apopd TNV AVAALTIKY GYEOM
HeTAEL ToyvTNTOg Kot fABovg. X1 GeloKY| 0tooKOnTnon Ppnke pHeyoAvtepn
EQOPUOYN M YPOUUIKT oxEon UETASD TV OLO OVTAOV HeYeBDV, TNV omoia Kal
Do peretnoovpe.

‘Ectm, 011 n tayvra, v, petafarietal pe 1o fabog z, copewva pe ™
oyxéon

bL=1u,+ K7 (78)

OmoL vy givar M ToLTNTO oTNV EMPAveln TG I'Mg kot k 1 Pabuida petafoing
g TayvrTog pe 1o Bdoc. To nuitovo g yoviag tpdécnT®ong, 1, 6€ TVYOV
onpeio g Tpoytds, 6mov N tayvTnTO Elvat v, divetal amd T oyéon

LB
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OmMOV Ly, M HEYLOTN TAYVTNTO TOV KOUOTOG, OMAAdY, M TAYVTNTO GTO
KOTOTEPO onueio g oewopkng axtivag. And v (78) xar v (79)
TaipvouLe

o (uplki+z
i = (80)
UK

Amo avt mpoxvTel OTL KABE GEGUIKN aKTiva elval Teplpépela KHKAO,
NG omoiog M aktiva divetal amd Tn oyeom

U,
r—=—— (81)

K
Kol 0Tl o KEVIPA, C1,Coy ..., OA®MV TOV TEPLPEPEDY AVTAOV Ppiokovial e

amooTaoT oo Ty emeavela g I'mg (oymua 34).
(82)

To peyaldtepo Babog kabe oceiokng aktivag eival z, =1 - d. AAAG T
= .. (A2 + d, 6mov A eivor 1 amdotoon petald Tov onpeiov e
EKPNENG KOl TOV GNUEIOV AVASVONG TNG CEICUIKNG aKTivag. ATd To Tapamdve
TPOKVTTEL OTL

.. v
2 = B2 + (0K} — —— (83)

K
Amnd 116 oyéoelg (81) kar (83) mpoxvmtel OTL
TrIAR
le = l~|l| 'i‘ UED (84)
4

H oyéon avt divel v tayvnta 10V KOUOTOG GTO KATOTEPO OMUEiO
NG GEIGUIKNG OKTIVOG G GUVAPTNCT LE TNV OTOGTOCT) GTNV 0TToio TO KOUO
avadvETOL.

O ypovog dtadpoung tov KOHaTog, OnAadn, o xpdvog mov ypeldletal yio
va dtatpé€el avtd 10 TOEO TNG KLKALKNG TpoYlds mov PBpioketal péca otn I',
Oa eivan
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(85)

AV eK@pAGOLUE TNV V KOL TO GLVI GE GLVAPTNON WE TO Z, UE TNV
ypnoponoinon tov (78) kat (79) Kot TPAYUATOTO)GOVUE TNV OAOKANP®OGT),
Bpiockovpe oxéon n onoia oe cuvovacuod ue v (83) divel ™

2 it
T = —sofuphi- 7 (86)
4 oy,

omov nuh givor to vrepPforkd nuitovo, to omoio Ppioketon and wivaxes. To
TOveo PEPOg tov oynuatog 34 amoteAel ™ ypaeikn mapdotocn tov T og
ocuvaptnon pe ™ A, ONAadN TNV KAUTOAN YPOVOV S0dPOUNg Yoo TNV
TEPIMTOON YPOUUIKNG LETAPBOANG TNG ToyOTNTAC HE TO BdBoc.

Av mapayoyicovpe v (86) og mpoc A kot Adfovpe vroOyn Kot TV
(84), Bpiokovpe 611 N KAion dT/dA g xoumOAng ypoOveV dadpouns eivor
ion pe to avtioTpoPo TG HEYIGTNG TAXVLINTAS Ly, ONAdY, TNV taydTnTo
GTO KATMOTEPO GNUEID TNG CEIGUIKNG AKTIVOG.

Av o ypoévog, T, petpnBel yio ddpopec amootdoelg A, n (86) uropei va
ypnowwomomBel yu tov vworoyiopud Tov K, omodte M oxéon (78) petald
tayvTog Kot Babovg Ba eivar yvoory. H i tov k givarl, cvvnbog, g
1dENG tov Im/sec/m. Ltov kKOATO ToL MeEkov N T avtn Ppédnke iom pe
0,6 m/sec/m.

1
T

Xympo 34. Zelopukég aktiveg (KATm) Kot KOpmoAn xpovev dtadpouns (Ttédve)
oTNV TEPIMTOON YPOUWKNG peTaforns g tayvtntag pe to Babog (Dobrin
1976).
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4.11 KaBopropog tng Ofong Avappnéng kor tov Alpatoc Metdrtmong

Y& OPKETEG MEPMTMOGELS SOUMV OV OTOTEAOVVTIOL amd £V GTPOUO TO
omoio Ppioketar mhvew o€ GALO OTPOUN UEYOADTEPNG TOYVTNTOC, TO KATM
OTPOUA VPIGTATOL KOTAKOPLON OdppNEN Kl TO TUNHO TOV CTPAOUATOS AVTOV
mov Ppioketon mpog to €val PEPOG TN ¢ Ol p PNENG LPICTOTAL KATAKOPLON
petdntoon. Me m pébodo g 6140ihaong propovpe va kabopicovpe ™ B€om
g ddppnéng kot To PNKOG TOL AApaTog petdmtwong. Awakpivovpe oVO
TEPUTTAOGELS: TNV MEPITTOCN TOV HEYAAOVL KOU TNV TEPIMTMOT TOL UIKPOV
dApotoc.

o) Merdntoon peydrov daiparog. Otav 10 dApa  elvar  wOAD
peydro(oynua 35), n KOUmOAn ¥pOvav S1adPOUNS TOV TPAOTOV apiEewmv pEYpt
opwopévn andotaon O amoteleitar amnd Vo gvBHYpappovg KAASOLS, OV Ot
KAoglg Toug etvan 1/vg ko 1/v; ko ot xpovot dadpopng divovratl amd Tig GYECELS
(38) xor (41). Anhadn péypt v andctacn D €xovpe v aniny mepintmon
300 oTPpOUATOV.

[Tépa amd v andotoon D 1o kdpata, mov @BAvovv mpdTO GTNV
emoavela g I'ng, akolovBovv 10 dpdpo ABC kot 6to C aktivoforovv ta
KOUATO TOV 0KOAOLOOVV TIC dtokaUEVES TPOYIES TOV oynuatog 35. O ypovog
O poUNG TOV KLUATOV OVTOV GE GLVAPTNON HE TNV AnOCTOCYT OO TO
onpeio g éxkpnéng, diveton amd T oyéon

zZouvic S JIA =SP4 & (87)
T, = + +

Vg L Ug
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Yyqpo 35, Zewopkég aktiveg (KAT®) Kol KOUTOAN xpOveV Sladpoung
(mtGvo) otnv mepintoon dappnéEng peydiov dipotog petdntowong (Nettleton
1940).

Yuvenwg, Oa vmdpyer ko Tpitog KAAOOC TNG KOAUTOANG  YpOvVeV
dadpoung, mov m kAion tov Ba teivel va amoktioel v T /vy, otav
avEdvetor n amdotacn oamd v Ekpnén. H opilovtia andotacn. g
dbppnéng and 1o onueio g Ekpnéng umopel va Ppedel pe v S = D- zegoi,
n

Zu,

T, (88)

S=D—

B) Metdntmon pikpov dipatog. Otav 10 dApo TG HeTAnTOONG £ivat
OYETIKA LKPO, 1N KAUTOAN XPOVOV S100pOUNG HEXPL OPLGUEVT] arOGTocT Ha
amoteheitan, emiong, amd dVo KAAdOVS Kot ot e€lomaelg avtav Ha givat g
popong (38) kar (41). Ilépa and v opikn avt ATOCTACT), TO KOLOTO, TOV
@Bdvouv mpata otnv emedven ™¢ Img, axkoilovBovv to dpdpuo ABCED
(oxnpo 36).

Eme1dn 1o punkog tov dApatog, Az, eivon pikpod, o ypOvog 6Tov 0moio to
Kopo dwtpéyet v andotacn BC pmopel, katd npocéyyion, va Oewpnbel
icog pe 10 xpdvo otov omoio 1o KOHA avtd Ba diétpeye v oplovTo
wpofoin ¢ amdotacng ovtnc. Tote, n e&iocwon Tov Tpitov KAAOOL TNG
KAUTOANG xpOvav dtodpoung Ba sival

A zouvie (24 Arbouvie
=y —e— (89)
Uy Uy Uiy

To onueio + , péoa omv mapévleon, apopd v mepintoon Katd TV
omoio to onpeio g xkpnéng Ppioketal 6to TV PEPOG TNG O1dppnENG, Ommg
oto oynuo 36, evd to onueio —, aPopd TNV TEPIMTOGT KOTA TNV Omoia TO
onueio g ékpnéng Ppioketal méve and 1o K4t PEPOG TG dO1apPNENG.

Av dgv ywotav N HETATT®OT, 0 Xpovos dtadpoung Bo dvotav amd TV
(40) Emopévmg, n amdivtn tiun g oweopds At tov ypdvov T; kot T
opelleTal otV HeTANTOON Kot dtvetal and v At = Azovvi/vy. Ao avt
KOl TNV MU, = Vo/v; Bpickovpe OTL

Unul 90
AZ = ————————— ( )

T
LLS Tkl L

O ypovog At 1ovtar pe 1 dpopd, Tir-Ti, TV YpOVEOV GLVAVTINONG Kol
Bpioketar o' avtovg (oxfua 36 mdve). H oxéon (90) ypnowwomnoteitat yio tov
VITOAOYIGUO TOVL HKOVE TOV GAUOTOS TG UETATTOONG,
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oy [ ) {
% Yo
b L E 'y

Xympo 36. Zewopkéc axtiveg (KAT®) Kot KOUTOAES XpOVOV dtadpoung (Tédvw)
otV mepinTmon dbppnéng Likpov aapatog petantwong (Nettleton 1940).

4.12 Tpomor Avdtoéng I'empavov og Epyaciec Aid0raong

2y otopia g pefoddov g celoukng ddbAaong epappdsTKOY
oldpopeg OTAEES YEWPOVWOV Ol TEPLOCOTEPES OMO TIG Omoieg Ogv
YPNGLIULOTOLOVVTOL L. XTUEPO (PN GLUOTOLEITOL OTOKAEIGTIKO GYEOOV 1
«dtaén topunc» ta tpio kvpla €idn g omoiag Ba meprypdyouvpe. Oa
wepLyplyov e, emiong, Kol T «dtdtaln Pevtaiiocy eneldr| Enaice onUAvVTIKO
pOA0 omnv 1otopia TG oeloukng OtabAaong metpeAaiov (EVIOMIGUOG
aAatoOyOV dOP®V, KAT) Kol €TEWON YPTNCLLOTOIEITAL OKOUY Kol OY|UEPO. GE
OPICLEVEG TEPITTAGELS.

a) Avataén topng. Xt SdTaEn oVt TO YEOQ®VO Kol Ol TNYEC. TOV
EAACTIKOV KOUATOV (ekpnéets, kKAT) TomoBetohvian otny 1010 opldvTia Ypoppn
(toun). Avti etvon n Sdtaln mov KVPimG YPNGOTOLEITOL CHUEPA KOl OVTOG
etvat 0 AOYog yuo Tov omoiov OAn M Bewpia tng
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[a] * — ——

Xympa 37. Awtdéelg Topng otn celopikn otdbAaom, o) Avtiotpent dtdtaln,
b) owrAn N diyacuévn ddtaln, ¢) anin cvveyng odraén (Kearey and Books
1984).

celoUkng olabAaong €xer avamtuyfel pe v vwobeon OTL 0L PETPNOELS
ddOAaong mpaypatomoovvtal | avty ™ ddtaén YEMEAOVOV Kol TNyOV.
Yrndpyovv dotagopa €idon owdtang toung arid tpio eivar ta &idn tov
data&emv Tov YPNGIUOTO0VVTAL TEPLOTOTEPO (oynua 37).

H npotn givor n avtietpentn ddtaln (oynmua 37a) mov Paciletor o
YEVECT] EAGTIKOV KVLAT®V GTO AKPA TNG KOl KATOYPOPN And YEDPMOVO TOL
Bpiokovtal petalh twv 6V0 TNYOV EAAGTIKAOV KUUATOV.

H devtepn Swdtaln toung m omoion ovopdleton owwAn) owdreén 1
oyaopévn owatan (oynuo 37a) amotereitor amd 60O GEPES YEMPOVMV Kol
nyn mov Ppioketal 6to péco PeTadh avTdV.

H tpitm eivar m amh) ovvgmeg owareén (oynuo 37a). X' avt)
npaypatonoleital celpd ddoyik®dv exkpnéewv (| mapdyovialr xOpoto UE
GALo TpOTO) TV omoi®V TO oMUEID LETAKIVOVVTOL O1000YIKE TPOS OPLGUEVN
Katenhouvon Kol Ta YEOO®MVE oL KATAypApovV TG ekpnéelg tomofetovvran
otnv 10 ypouun kKot wpog TNV Katevbuvvon peTOKivoNg TOV TNYOV.
Koataokevdletoar £€to1 oelpd amd KOUTOAES YPOVOV OdPOUNG Kal yiveTot
oLVEXNG XOPTOYPAPNON NG empdvelng o0wdbrlaong. Me t ddrtaén avty
pumopet va kaboplotel 1 doUn Kol GTIG TEPMTAOGELS TOV VILAPYOVYV GTPM LLOTO
HE KEKAUEVEG ETUPAVELEC.

B) Awataln PBevrdriag. Avti ypnoiportombnke, Kopimg, Kot T TPAOTA
YPOVIL TNG OGNS dtookomnong (1926-1930) yia tov katd mpocéyyion
EVTOTIOUO EMIPAVELOKAOV aAaTOVY®OV dO0p®V 6t0 TEE0g Kot TIg aKTEG TNG
Aovilidvac.

Ot d6pot avtol amotehovvtal omd AAATL LEGA GTO OTTO10 1 TAYVTNTO TOV
CEICUIKOV KUUATOV Elval onpavtikd peyoldtepn amd v tay\TNTo LECO GTO
wnpata, mov wepPAAlovy Tovg OOHOVS. ZVVETMS, O ¥POVOL OLAOPOUNG TV
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KOPATOV oL TEPVAY amd €va d0po Ba elvarl pkpdtepol amd Tovg YpOdHvVouvg
dadpouns TV KLpATOV Tov dev TEPVAV amd TO OOPO KOl OVTIGTOLYOLV
otV 1010 andoTaon EKPNENG-YEOPDOVOV.

["a 10 AOY0 avTo, TaPATNPOVLVTOL TPOAPIEELS TV KVUAT®V TOL TEPVAV
and 10 dopo. Ot mpoaeielg avtéc UmMOPOVV Vo, TPOCIOPIGTOVV UE
YOPTOYPAPNON TOV XPOVAOV S0OPOUNS TOV KVUAT®V, GE GLVAPTNOT UE TIG
OTOGTAGELS, MAV®O OTO 1010 oYE00 oto omoio £&xel yaptoypaendei m
KOVOVIKY] KOpmTOAn ypoévov Owdpoung, onAadr, 1 KOUTOAN 7oL
KOTOOKELAGTNKE UE PAON TIG UETPNOEIS MOV E£YLVOV GE YELTOVIKY TEPLOYN,
Omov dev VILApyovy aAaTovyotl dopotl. H kavovikn avt) kopmOin Aéyeton Kot
KOoUmOAn Badporoyiog.

WL OAW LT MCLLLTIURT)

&y ————

Xympa 38. Awdrtaln PBevraiag

Katd v epoappoyn g pebddov avthg, yiveror po €kpnén oe
opwopévo onueio A (oymuo 38 wvw), 1 omoia avaypleETal OTd YEOP®OVA,
nov Ppiokovion otg 0écelg Aj,A,,..., Ko améyovv and to A v idwo
andotacn mepimov. Me o0yKpion TV YpOveV S1dpoUNS, TOL AVIIGTOLYOVV
oTig anmootdoelg AA, AA,,..., TPOG TOVG OVTIGTOLYOVG KAVOVIKOVS YPOVOLG
dadpoung, mov Ppickovrot amd v Kaumvin Paduoroyiog (oynua 38 Kdtm),
npocdlopilovtal ot TpoaPiEels. Avtég maploTdvovtat e eOVYPALLO TUTLOTOL
oL £€YOLV UNKN avAAOYd TPOS TG TPoaPi&elg kal avtioTolyes dlevduvoelg
AA, AA,,..., apyn d¢ Ta onpeio TLXOVGOG TEPLPEPELNS KEVTPOL A.

Katomwy, yivetoar doevtepn €xpnén oe dAlo onueio B, m omoia
yphoetor and yedpwva B,, B,,..., mov Ppiockovror ce té€t01€g Bé0E1g, MOTE O
evbeieg BBy, BB.,..., va givon mepinov kaBeteg mpog Tig avriotoryeg svbeieg AA |,
AA,,..., xou kabopilovtal, kol otV TEPIMTOON OLTH, Ol TPOAPIEels. AvTE
ToploTavovtal Pe gufhypappa TUAHaTo Omwe otny TpOT mepintwor. H toun
tov evbeidv, AA; xar BBymov avrtictoyovv otig péyloteg TéG TOV
npoapifemv, opilel To onueio g emdvelag g I'ng mov PpiokeTon mave and
T0 KEVIPO TOL OOLOV, EVAD Ol SCTACELS TOL OO0V KATA, TIS dlEVBVVOELS TV
AoV guBeumv opilovion amd TIC AVTIGTOLES TPOAPIEELS.
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4.13 AwpOaceis Tov Hapatnpiosov AvaOraong

Ot ypdvor dadpouns otic epyacieg daBAaoNg mEPEYOVY CLOTNUATIKA
oc@arpato, mov opeilovion o dapopa aitia. Ta onuavikotepa and to aitio
aTd gival 1 d10popd ToL VYOUETPOL UETAED TV Bécemv TV exkpriemv Kot TV
Oéocov OV oTobu®V avaypaphg kot 1 Vmapcn e€vOog TOAD  EMUPOVELKOD
OTPONOTOS amocodpopuévav Inudtoy, 6mov To KOpato oladidoviol pe mTOAD
pepn tayvtnTa. o 1o Adyo awtd, ot ypovol S10dpouUng TPETEL VAL VITOGTOVV T
d0pbmon AOY® dopopdc ToL VYOUETPOL Kal TN ddpBmon Aoy® ¢ Vmapéng
TOV GTPMOUATOG ATOGAOPOONG.

a) ApOoon Aoym oweopds vyopétpov. [o tov vmoroyiopd g
dopbwong avtrg Bewpovpe 1060 T0 onpeio g Ekpnéng 660 Kot TO0 YEDP®OVO
o010 1010 opldvtio emimedo, mov AéyeTon emPAveln avoyoYNs. AmO TOLG
LETPOVLLEVOVG YPOVOVS SLOOPOUNG QPOLPOVLLE 1] TPOGHETOVIE TOVG YPOVOVG TOV
ypedleTon To KOpa Yo vo. OACEL amd TV EMPAVELN AVOY®YNG GTO oNUElo Tov
YEOQOVOL KOl OO TNV EMPAVEID avaywyng oto onueio g £kpnéng, otav M
EMOPAVELN ovay®yNS Ppioketon Kat® N Téveo amd To onpeio avTd, AvIicToty .

210 oynuo 39 M oTiypévn YPOUU TOPIGTAVEL TNV ETOAVELD OVOYMYTS,
nov €xet vyopetpo ¢. 'Eotw 6t A givan 1o onpeio g éxpnéng, mov Ppioketan
oe PBdBoc h xdtw amd to onpeio ™g empdverng e I'mg, 6mov 10 VYOUETPO
elvan € kar 6t E givon 1o vyopetpo tov yewpmvov. Av to onpeio g Ekpnéng
KOl TO YEOQ®VO Pprokotav o1l avorypéveg tovg 0éceig P ko Q, ot dvo
TAQY1EG OTIYUEVES YPOUUES Ba NTAV O TPOYLEG TOV KVUATOG HEGO GTO GTPMOLLAL.
‘Eto1, 1 010pbwon vy v €kpnén Ba eivon t; = (AB/vy) - (CD/vy) 1ty =
(AB/vg) - (PB/v;). AAAG o ypovog avtdg elval o ypdvog kabvotépnong, mov
avtiotoryel oto otpopa tdyovg AP = ¢ - h - d xou cvvendg Ba eivon t; = (e-
h-d) ovvicv,. Kotd opoto tpdémo amodewkvdetar 01t 1 d10pOwomn, mov
avtiotolyel 610 yewpwvo, givarl t, = (E-d)ovvi/vg. H olikn 010pBwon Adyw
g Olpopds vyouetpov Oa glvar At, = t; + t,. Av gkppdoove T0 GLViy G
oLVAPTNON UE TIS TAYVTNTEG V) Kot vy Ppiokovpe TeAK OTL

{g —h +~ E— 2d) % — ¥
Aty = 1)

Uhyhty
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Xyqpa 39 To onueio g éxpnéng, A, Kat 1o yevopwvo, E, Bpiockoviarl ce
dapopetikd vyouetpo (Dobrin 1976).

B) AwopOmon 1w 10 oTpOpa amocdBpowons. H tayvmta tov kopdtov
0T0 TOAD eMPavVELNKO amocafpwpuévo oTpdua elval KpPY 6€ oxéomn e TV
TaYOTNTO TOV KVPATOV péca oto WNUATOYEVT] TETPOUAT, TOV PpicKovTot
KATO amd avtd. ZuvETELN 0VTOV £ival 0 LITOAOYIGHOG €KOVIKOD BdBovg g
emopavewng owbrlaong. e to Adyo owtd, mpémer va yivel KATAAANAN
dopOwon.

H anlovotepn pébodog xabopiopov g 010pbwong avtig Paciletor
OTNV EVPEGT] TOV TAYXOLS KO TNG TOXVTNTAS TOV ATOGadp®UEVO\ GTPOUATOC,
YL TOV VTOAOYIOMO, pe Pdomn to oToyeion ovtd, Tov aviicTolyov ypdvov
ocvvavinonsg. O ypoévog avtdg agatpeitor and to ¥pOVO GLVAVINGNG TOV
Bpioketar and TNV KAumwOAN ypoveov dwdpounc. Ia tov kabopiopd tov
TéYOovG, S, Kol NG TOYVTINTAS, Vo, TOL OMOCAIPOUEVOL GTPOUATOC, YiveTal
Bondntwod meipoapa. Katd 1o neipapa avtd yivetar celpd ukpodv ekpnéemv,
01 OTLO1EG YPAPOVTOL OO YEMP®VO TOV Bpiokovtol o€ PIKPES ATOGTAGELS. Me
Bdomn to meipapa avtd vroroyiletar o xpdvog KaBLOTEPNONG, TOV OVTIGTOLYEL
0TO A0S S TOV ATOCAIPOUEVOL GTPDOUATOC.

Metd, Bpioketar 1 vyoperpikn oO0pHwon, MOV AVTIGTOWYEL GTOV
TuOpéva TOL GTPAONNTOG ATOcABp®OoNG KATO and 10 Ye®Q®Vo (0y.40),
dnAadn, Ppiocketat o xpdvog kabBvotépnong, mov avriotolyel 6to mayog E — s
d.

YVvenmc, M ovvoAlkn dpBwon, M omoila mpémel va apapedel and to
LETPOVUEVO YPOVO GLVAVINONG 7oL PPIioKETOL KATA TO KAVOVIKO TEIpaL,
divetan amd tn oyéon

soud, — 1%, {e+ E— h — s — 2dYu¥, — o3,
Alyg = e e - . . (92)
Ugis AL

Xympa 40. To amocabpopévo oTpdpa, TAYXoLs O, TPEmel vo AapPdverot
VoYM KoTté TV €@appoyn g pebodov g didbracng (Dobrin 1976).
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4.14 Xvoyétion TOV Avaypoov AtaBiaong

Katd to zmpdto ypovia spoapuoyng g pebodov g Odbiaong
YPNOLOTOLOVVTAY Ol TPDOTES APIEEIS TOV KLUATOV Yo TOV KoBopiopd TOv
BaBovg ag acvveyelag 6mov Ta kopota veiotoavtotl 01dbAacn. H cvoyétion
TOV TPOTOV aPiEemV TOV KLHATOV 7oL oavaypagoviol amd pio cepd
YEOQOVOV deV TAPOVGLALEL ONUAVTIKEG SVOKOMES. ZVVETMS, 1 KOTUOKELT
KOUTOA®V xpoévav dtadpoung tov oamevbeiog Kuopdtov, Kabhg Kol Tov
SWOADUEVOV GTNV EMPAVELD ALTH KVUATOV, givol oyeTikd edkoAn. Apydtepa,
oG, ypnowomomdnkay Kot GAAEC aPiEElC HETOMIKOV KOUUATOV OV
dBAdotnKay o€ emedveleg o1 omoieg Ppiokovtat oe dbdpopa BaOn. T'a tov
Kofoplopnd tov BabdV aVTOV KOl TOV TOYLTNTOV LEGH GTO CTPOUOTO, Eival
amapaitnn n opbn ocvoyétion TV aeiéemv, MOV Oo@EiAovTol oTNV 1dln
emeaveld  01broong kot €yovv avaypaeel and YEOQP®VO To OToid
Bpiokovtol og d14QOpPES AMOGTACELS.

To oyqua 41 mapiotdvel Tic avaypoeés ékpnéng omd 12 yedowva
Katavepunuéva o omootdoelg petald 13,4 war 16,2 KM mepimov, and 10
onueio Mg €kpnéng. Ot avoypagéc avTeEG TPOyHATOTOMmONKaY GTO dVTIKO
TéEag. [Mapatnpodue 0Tl 6€ TPEIS TEPIMTAOGELS TO TAATY TOV KLUATOV Eival
ONUOVTIKA KOl Ol CUGYETICELS €lvol GOQElG. XVVET®MG, VLTAPYOLV TPELS,
TOVAAYIGTOV, EMPAVELES OLAOAAONG TOV KUUAT®V.

1] | | :
womd | 8 | Bl 4 B ;a";a,'_lt:._ L i

Yymuo 41. Avaypoagéc wkopdtov dabiaong omd OMOEKN YEOP®VA TOV

Bpiokovial ce d1bpopeg amootdcelg and to onueio g éxkpnéne (Jakosky
1957).

5. METPHXEIX ZXEIZMIKHYX AIAOQAAYXHY XTH IIEPIOXH
EPEYNAX

O petpnoelc mpayuatomomdnkay o 0éoelg mov emA&yOnkav Kot v
emiokeyn ¢ opddog vrmaibpov otnv gupOtepn mEPLOYN OLGKOTNONC.
Enavoinmtikécs petpnoelg eAnebncoav Koto pNKog S YPOUUNG S ot
youatepn tov 1. Foiqvaov.
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To 6pyavo mov ypnooromOnKe Kol TNV TEPITTO®GT NTAV TO LOVIEAO
StrataView g etoupeiog Geometrics. Ot Katoypo@ég TPOyUATOTOOVTAY
tavtdypova e 24 kavéio (ektdg amd v Toun 3 6mov ypnoiponombnkay 12
KaviAa), evo ta yedewva ntav wtocvyvotntag 10Hz. H cuyvdétta avtr| eivar
KATAAANAN Yia dtockomoelg otOAaong (ITaraldyog, 1986).

H teyvucq mopayoyng emunkov (P) kopdtov yivetar pe 1t xpnon
GQVPLOV TO OTO10 TPOGKPOVEL e OVVOUN GE UETAAMKY TAGKO TOKTOUEVT] GTO
£€00(p0C. XTO OTEAEYOG TOL GOPLPLOV VIAPYEL OTEPEMUEVOS KPOLGTIKOG
dokdTTNG 0 omoiog “avolyel” v oTyun g TPdcKpovong divovtag £Tct ToV
YPOVO avaQopac Yoo TNV KATOYpoQen TOV AEIKVOOUEVOV OTO YEDQ®OVO
KOUATOV. ZNUOVTIKO TAEOVEKTNO GE GYECT LE TOL EKPNKTIKA 1) TOAD KOADTEPT
“oulevEn” g mYNG HE TO €000, TO HIKPOTEPO KOGTOG, TO KOAVTEPO
GLYVOTIKO TEPLEYOUEVO (TTIO0 KOVTIO GTNV 1010GVYVOTNTO TOV YEOPOV®V) KOl 1
BewpnTiKd amEPLOPLOTN EMOVOANYILOTNTA TOV UETPTICEMV.

Ot Katoypa@ég mov cLAAEYONKav peietnOnkov kol emA&yOnkav ot
api&els Twv P oelopikdv pacemv ot omoieg kot gpunvevdnkay yio v eEaywyn
TOV TEAKOV HOVTEA®MV TOYVTNTOG TOV KUUATOV YOPOV 6€ KAOE TOU. XUVERTMOC,
TO TEAIKO OMOTEAEGUO NTOV VO TPOCOIOPIGTEL 1] YEOMPULGIKY CTPMUATOYPAPin
TOV YOPOL, Vo KBoP1oTOHV TO. TTéYT CLYKEKPLUEVOV GYNUATIGUAOV KOl VO YiveL
0 TPOGOOPICUOG TOV TAYLTHTOV TOV KLUATOV Y®pov péco ¢’ avtovg. H
epunvela €ywve pe to mpoypoupo SIP SHELL 1tng etapeiog Rimrock
Geophysics, to omoio ypnoponotel ) pedodoroyia 1 omoia TePLypAeNKE GTNV
nopaypaeo 3.1. To cOVOAO TOV KATOYPOUUEVOV KUUATOLOPPADV, EPUNVEIDV
TOV YPOVOV AEIENS Kot avaADGE®V Ta\LTNTOS Yio KAOe Toun mapovsidleTot o
EexwPoTd  TEVYOG-TPOGAPTNUO NG TAPOVCOHC HEAETNG. XTN  GLVEYEW
TopovctaleTol EVOEIKTIKG N Topeia epunveiag yo pio emieyuévn toun. H idw
mopeia £xel akolovOnbel yio 10 GUVOAO TOV YEOPLGIKAOV TOUMV.

210 TOPOKAT® CYNUOTO TopoLGLALoVTaL Ol KLHOTOHOPPEG TV P
KUUAT®V Kol 01 KAUTOAEG XPOVOV - SLOPOUNG, OTTMS OVTA KOToypaenKoy amd
o YEOQOVA. To TpdTo 100AMUEVO KOLOTH AVTIGTOLOVV GTO SEVTEPO CTPOLLNL
Kot onuetowvovrol g No 2. H avayvdpion tovg yivetor oyeTikd e0KoAo pe v
amdtoun oAloyn ™G KAoNg TG KOUTOANG YPOVMV Ol0dpOUNG-amOGTACTG.
Opota  ovveyiCoope wor vy Poabdtepa  orpodpata, OtV LEAPYOLV.
[Ipoceyyiotcd, n toyvINTa o kébe orpodpa eivor ion pe v kiion tov
avTioTOY®V TUNUATOV NG KOUTOANG Ypovev dadpounc-ondotacns. H
YPNOUOTNTO TAPAYWOYNG CEICUIKAOV KLUATOV GTO OKPO KOl GTN WEGN TOL
aVOTTOYHOTOS Qoivetal omd TS SQOpeETIKES KAIGES TV KAAS®V Tov
“00gv0ovVv” mpog T de&d (YN A ko 0e€1dg khddog mnyng B) kol mpog ta
apotepd (mnyn C ko apiotepoc kAadog mnyng B). H owapopd tov kiicewmv
AOY® Kol TG KAICEMG TOV YEMAOYIKOV GYNUOTIGU®V dglyvel OTL 1 xpnon
CEIGUIKOV 0ifemv piog myng odnyel 6€ GLUGTNUATIKY VITEP- N VILOEKTIUNGON
TOV GEIGUKOV TOYLTNTOV.

H telucn yeopuokn epunveia g TOUNG QOIVETOL GTO TOPOKAT® GYNLLOL
O6moV TOPOVGIALETOL TOGO 1) LOPPOAOYIO TOV AGVVEXELDV, OGO KOl Ol TILES TOV
TOYLTNTOV TOV KUUATOV YDPOL.
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6. LZYMIIEPAXMATA - XYNOYH

SOUQove [e TO OMOTEAEGLOTO TOV YEOPLGIKOV LETPNCEMY Ol OMOIES
TpaypatomomdnKay oty mepoyn g yopoatepns tov [épa IoAqvev oto
Ddodele, mpoékvyav to akdAoLOa:

a) [Ipocdiopictnkay pe akpifela Tor Opto Kot 01 TOYVTNTEG TOV KLUATOV
ropov (P) tov yewpuowdv oynpaticp®v ce 600 emimedo  amdBeong
OTOPPLUUATOV.

B) To amoteAéopota TOV ETQOAVEIOK®OV HETPNCE®V  O1dOAaomg

Bpiokovtar oe mOAD koA ovueOViH HE TO OTOTEAECUATO OO TIG
YEONAEKTPIKEG TOPOYPAPIES TOV EKTEAEGTNKAV OTIG 1d1eC BETElC..
Y) Awmoetddnke oAV KOAN ovTIGTOl(iO TOV YEOPLGIK®OV CGYNUOTICUOV TOL
TPOGOIOPIoTNKAY HE TOLG YEMAOYIKOVS OGYNUATIGHOVS TOL  vroPdbpov
(acPBeotOMBOL Kol PUAAITEG) KO TPOCIOPISTNKOV Ol HEGES TOXVTNTEG TMOV
SPOPOV CYNUATIGUDV.
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