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yoAuTepov xal &AAaxol uikpdTepov.” To ueyoduTepov Pdaflos eupi-
okeTar gl Tov Elpnuikov 'Qreavov mapa 16 N. drpov T&V viiowy
Mapiavvédv kol @fdver T& 10.899 u. "Av xaTwpbBovapey méAv va
icomeBwowuey Tous Tubpévas TV keavddv, TO uéoor fldloc ot
Ba Epfave T& 3.680 p. Tepitrou. Al dvewpoiiar avtal, af dmTola gai-
vovTal eis Nuds TepaoTian, €ls TNV TpaAyUXTIKOTNTA elvai &onuavTol
&v T&S cuykpivewpsy Trpds TV dxTiva TS [fis, 1) omola &xer pfjkos
6.371.000 p. Tepitrou. "Av TrapacTtriowuey THv v pé opaipav, 1
oTrola vax €1 &KTiva Evds péTpou, Ta UwnAd &pn kol T peydia Baln
& TapacTafolv pé &dvewuoiias peyébous 1 TepiTrou YiAiooTol ToU
HETpou. ZUveTdds 7 émavaix Tfis [fis, 6Tav tnpendolv of dvahroyia,
Bev elvon TrepiocdTEpOY GudpaAos, &To 6,71 elven 1) émgdveic Tol
pAoiol évos TropTokaAAiou.

3. Ta pépn g I'fjg. Elvan yvworov ém1 1) Enpa mpoxw-
pel kai KaTw &me T& UdaTta SAwv TV dkeavdu, TGV Bodaoodv
kol TGOV Apvdy. ZXNUOTIETON TOWUTOTPOTIWS Evas O@OipoedTs
pA010s, O oTolos KoAElTal otepeos glows ths [hs N Afldogaipa.
‘H MBdcpaipa mepIPdAier 1O domreoxdy THis s, TNV KoTookeuny
ToU Otrolou 8& upeAeTnowuev &ls Emdpevov iSixiTepov kepdAciov. To
TAeioToV Wwépos Tis MBoogpaipas, T& 5/7 alTiis, &mrws eiouey Tpon-
YOUPEVwS, KOAUTTTETOl UTTO TV  UdaTwvy TOV wkreavdv Kol T&v
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Ltepeog phoiog EButepinog
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Mavawﬁag

1. Td dowzegindv <75 Tis.

BoAaooddv, oltws oTe els Tro-
paTnenTns, 6 dtolos B& eUpiokeTo
TapaTroAU UYnAd s 16 £ &mrd
Thy v Sidotnpe, 8& £RAeme THY
v s piav opaipav &roTehou-
Hévnu &md U8cop. ToUTou fvexa Aé-
youev 6TI TG oUvolov TV UB&-
Twv TOV Wkeavddy, Bodaoodv kol
ApvGv &rroTeAel €v &AAo pépos Tiig
Mg, Tv Ydudopargar. Thv AiBo-
ceaipav Kal THY Udpodopaipav TepIPaAAsl fi drudogatoa. TéAos & Ko-
ouos TGV fwwv Kai TV QuTdY, & Otroios karolkel émi Tfis Afo-
opaipas kol &vTds aUTHs, s émions kal &vTods Tiis USpooeaipas Kol
This &Tuooaipas, &oTeAel THY fidogarpar.

4. To éowtepundv Tijg I'fig. Eis Thyv eik. I, f) dmola TapioTa
wiav Tounv Tfis Ifis dmwo Ths émpaveias Tns wéxpt ToU xévtpou Tns,
PAémropev &1 altn &moTeAsiTan &mwd 3 pépn. AUTE KaTd oelpdy K
Tiis émpaveias TPds TO kévTpov elven T EEfs :

1.~ "0 aregeog plowdg. OUTos Btv Exel TavTayol TO aliTd Trdyos.
To péyroTov péxpr ToUSe (1965) yvwaoTov méyos, 2§ 60 - 70 yihio-
HETPWY, EXEL & oTEPEOS pAOIOS ls Tas NoTious "AATrels ko els Ty Zitppa
NePaSa kal 10 pikpoTepov €k 30 pdAis yidop. s THv Néav Zniav-
Blav. Els ToUs ckeavous ’ATAavTikdv Kai ’luBikdv TO mdyos Tol
oTepeol @rool poAls pbdver T& 10 - 20 yiAidu, Kérew 88 &md Tov
Elpnvikdv “Qreavov 8ev paivetan vk Umdpyouv cagf] dpia petafuy
10U oTepecl @roiol kol ToU duéows kaTwdey alTcU pavduou. TMpa-
kTIKGS SNA. adveTan 871 Bév Utrdpyer ékel oTepeds pAoids.

To peoov mayos ToU oTepeol Aol UmoAoyiletan &Ti elvan
40 yihop., 1 8¢ péon mukvéTns Tou WoAls elven 2,70.

‘O oTepeds phoids GmoTeAeiTan &d Tpla oTpwpaTa. To #w §
duaTaTtov. elvan TO grodpa tdv ilnuaroyev@v metomudrow, TOU
&motou TO Trayos kupaiveTal peTafl 0 xal 15 yidion. KéTwley Tol




oTpuaToS aUtol droAouBel TO peociov oTpduc, TO oToiov &mo-
TEAEITan &TTO porypaToyev] TeTpwuata, T& démoia ouvicTavTar &mo
EAapp& XNuik& oTorxeix kai kupics &mo mupiTiov  (Silicium) xal
dpyidov (Aluminium). Aik Tolto TO oTpdux aiTd vopdodn cup~
PoAikéds Sial | Sal fi Zialixdv, gk TRV &Uo &pyik&y cVAAaB&Y
Si ki Al T&v Aéfewv Silicium kai Aluminium. ‘Emaidn  petafy
TOV TETPLU&TWY ToU EmiKpaTouv ol ypaviTal, TO oTpdua TolTo
AEYETQl KAl y0aviToeldés aTOMUA.

‘H péon mrukvdTns Tou elvan 2,67, To 8 mraxos Tol oTpwpaTos
ToUuTou kuuadvetan petay 10 kal
20 yhop. Eis Thv  EAAnvikfv

Xgpoovnoov TO mfavdy  Thyos Ercpeds 9roids
ToU oTpwpaTos ToUTou tlvan 24 SR

bywog 26 Biocwatop. M?
M.N=27

XAéu, Katw &md Tds Notious
"AATreis kal Thv Zifppa Nefdda TO
Sial Pubiletan évtds ToU Umrokel-
HEVOU oTpWUaTOS, UTTO popenv pi-
Lédv, uéxpl pabous 35 kai 25 x1-
Alou. dvTioToixws. Karwbey T&v %
wkeavdY ATAauTikoU kal luSikot .
TO oTpduax ToUTto QaiveTon &l
&tv Utrdpyel. Eis  TroAAdg TEPIO-
X&s, els Tas Omoias Stv Umdpyouy
iEnuaToyevf] TETpOMATY, TO ypa-
VITOEIBES OTpdua TrapovoidleTa,
&’ edBeias émi THs Empaveias T
[fs. ToUtou évexa T6 ypaviTo.
e18és  oTp@ua KoAelTon koi  éi-
gavetaxov orpdua. KdTtw &md 16
Sial Umrdpxer TO KaTdTepoV GTpad-
M, TO Omrolov &TroTeAeiTan Tr&AIV

n=3,
gEwTC PLnog HGVG‘,'G‘_

M.M = 3,4

EOWTCPNg ¢
Maveyag

0 1220,
NE=35 txatop.atpocvaipds

2. Iymupatixl) mapdotacts Topfic tHe I‘%’]q. e S R
MII = peon muxvétng II=mnuxvéme. IIZ
=mniccig el &rpocpalpas. ITX=mdyoq.
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3MO  poypoTOYEVT) TETpwUATY, PacdATas, yaPRpous k.&., els T
oToler Suws EmikpaTolv kupiws T& Tpia ynuik& ororxeia, TO TU-
piTiov (Si-licium), 76 payvfoiov (Ma-gnesium) kai T& &pyiAiov
(Al-uminium). To oTplpa oUrd dvoudotn Sima f| cwuarsor &
TéY cUAAaB@Y Si ki Ma Tédv 8Uo AaTivik®v dvoudTeov TEHY oTol-
Xgiwv Tuprtiou xai poryvnoiou. CEmraidn 8¢ petafU TGOV TeTpwpd-
TV Tou EmikpaTel & Juoditys, AfyeTon kol fucalirosidéc orodiua.
‘H uton mukvoTns Tou eiven mbavéds 3,27 - 3,3, TO 8t Ty os Tou Bid=
popov koTa meproxds (eik. 2). To ueyahiTepov Téyos Tov, 30 yihiop.
TepiTou, eUpiokeTon k&Twley THs Clamwvias. Els Tthv  ‘EAAMViKnY
xepoovnoov 1o milavdy méyos ToU PacaiTosdols oTpparos elval
34 xihou. kol xot' drohouBiav TS oUVOAKOV Téyos ToU oTepeol
prooU gbaver £8G Ta 58 yidu. Kot Tds vewTépas &vTiAnyels
gig péfos 5,15 kai 35 yihop. EmikpaTolv Beppokpacion 1500 K, 375° K
roi 700K dvTioToiyws!.

2.— 0 pavdies. KéTw &mod 16 Sima f) PaccdToadts oTpdua
ExTelveTan O EowTepIKOS AoLds TTis [fis, & dmrolos dvoudleTen uarvdiag.
To méos Tou &mwo ToU PabBous Tédv 40 Yi1Aiop. TeEpiTovu, dtrou dpyilet,
pexpr ToU Pabous Tév 2.900 yiAlou. étrou TeAeicovel, elven 2.860 y1-
Aoy, TepiTrov.

‘O pavbUas Siaipeitan g5 BUo TpRpaTa, TOV EfmTepixdy Kol TOV
EGITEOIOY pavdvar.

a') ‘O éwreomnis Exer ayos 900 yiAp. mepiTrou Kai d&mroTeAeiTon
amo ovoics, af omoian sivan Evddoeis wupiTikoU &fos pE Papéa
uetoAAa. Al oloiocn aUTal &mavTt®uTtonr kai el ToUs d&epoAifous.
Metau TGV XnuK@v oTokelwv, &k TGOV Omoiwv ouvioTavtan af
fvaoeis aUTan, EmikpaTolv T& oToixela TupiTiov  (Si), oidnpos
(Fe-rrum) xal poyvroov (Ma). A1 toUte 6 E€wTepikds pavdUag
vopdagdn xai  arpmpa Sifema. ‘H mukvéTtns Tou &pyiler &mod 3,3

1. "H cUoTacis ToU oTepeol pholol Ts yiis elven YvwoTr &wod duécous Tapa-
TnpRoes péxpr ToU Babous Tév 8 yiAton. Méypr Pabous 8.300 p. Simuoiydn eis ThH
emapyiov Pecos Tou TeGas ppiap 81 yewTproews. Md v yvwodf émoxpifids
f0wWTEPIKT oUCTaOIS MéXpl ToU wavdlou, flpyioey épapuoldpevoy &d Tou 1961
76 _ZyBlov Mohole. To Zybiov ToUto mpoPhémar Thv Sidvoifly &mfic uéypt
ToU uavdvou els Tov Elprvikov "Qxeavdy, 20 pirio é€wdev ToU San Diego, &mou

TG Trayos ToU gTepeol pAoiol gaiveTan &Ti Biv eivan peyoadUTepov TAV 5 - 10 Xi-
Aoy
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xal pbBdver els T& kdTw ocUvopd Tou els 4,7 (uéon TukveTns Tou 3,4).
Eis 70 dvartaTov Tufjna Tol pavdlUou TouTou kol pdAioTa el TO Pd-
Bos T&V 80 x1Au. paiveton 8T EmikpaTel Gepuokpaoia, N dmoia phaver
Al wGAAov Trpoceyyile €ls TO onuelov TRSews TGV éxel UTapydvTwy
TETpwHATwWY. Eis Ta k&Tw clvopa ToU povdlou ToUtou (Bdfog
1.200 yidiop.) A Triecis wAnoidder tas 500.000 &rpoceaipas

B ‘O éowreptnig pavdvag Exer maxos 2.000 x1Au. mepimou xal
TukvSTn T 4,7 - 5,6. "AtoTeAeiTan kaT &AAous pEv &mmo BaioUyous
kai dEuyovolUyous Evwmotls o18npou kal dAAwv Papéwy pETEAAWY,
kaT &AAous B¢ & Evaoels ToU TrupiTikou 6§€os uE gibnpov kal &mo
kaBapov ciSnpov, Exel SnA. cUoTaciy duoiav TTpos THY TOV HETE-
poAifwv o18npoAifewv. Eis T& k&Tw olUvopa ToU uavdlou TouTou f
Trieots oBdver eis 1.500.000 &Tpoceaipdiv

3.— "0 =i t4j: [ ToUtou 1) -GkTis elvan 3.450 yiAu., SnA.
peyaAuTépa &Troe TO fljuiov TTis axTivos Ts Ifis. ‘O &yxos Tou UtroAo-
yileTon gis 175 SioekaToppUpia xuPikddv pétpwy. ‘H riecis 8¢ ) dmoia
EmikpaTel €is TO kévTpov Tis [fjs UtroAoyileTan eis 3,5 ékaTou. dTpo-
oeaipas. ‘H péon mrukveTns Tol Trupfivos Tpétrer va elven Ton ué 9,6
1k v& EENyn B8R mods 1 péon TukvoTns Ths [fs elvan 5,5. Els 1o kév-
Tpov THs Ifis /| TukvdTns UoAoyileTan fon mwpds 12,2, | 8¢ 8zpuo-
Kpaoia, 1| oola émikpaTel eis TO kévTpov THis s, KaT& Tas onuep!-
vas ¢kTipnoes (1959) Trpémer vk elvon oAU pikpoTépa TéY 60000 K
kal kard Twvas pgv 2000 - kat’ &AAous 8¢ 4000 K. "Ocov &oeopd
TV QUOIKNV KaTdoTaolv, £is TNy OToiav eUpiokeTan & Tupnv, Emi-
KpaTeoTépa elvan ) yvooun 8T TO EEWTERIKOV — TOUAGYIOTOV — Tpfjua
ToU Trupfivos eUpicketan els peucTnv kaTdoTaotv. ‘YTapyer Sucos
Kal 1) yvooun OTi OAGKANPOS & TUPTV CUUTTEPIQEPETOI  PTXCVIKEDS
@5 peuaToOV, TG otrolov Oueas Exer TNV drkapyiav ToU ydAuPos. "Ooov
&popd T& UAIKG, ¢k TOV OTrolwv &troTeAgiTan 6 Tupny, SieTutwdnoav
ToAAal Bewpiar. ‘H mepioodTepov EmikpaToloa elvon A Tév Kuhu kai
Rittmann. Kot’ alrois, T Tufjpa ToU éowTepikoU T1js yfis, TO dmroiov
&pyiler &wod TO Pdbos Tév 2.371 xiAou., kal @Bdver péxpi ToU kévTpou,
Exer BnA. dxtiva 4.000 yiAol., owvioToaTon &WO THY TpwTOpYI-
KNV «nitaxyr» oudiav, TNV omroiav éxel dkoun & fAios kal eiye kal
f) I kor& THY TETNV (&oTpikny) Teplodov ToU Plov Tns, THY
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Aeyouévny uecoactoueny CAny (mepl oUTiis PAEmE  TO  KepdAaiov
«[poioTopia Tfs Ifis»). ‘H UAN ot &moTeAeTTan &Trd SAX TX YVwoTX
KNk oroiysia. ‘O muphy alTds mepityel Kad USpoydvov, TS STroiov
eUploreTan ékel UTro popeny &rducov, uéxpr 30 %. T& &rtoua Spcws
Tol UBpoyovou, Evexa Tfis TepaoTias miéoecws, ) dmrola Emikportel
els Tov mupfiva, Exouv cupmiecBii Trukvéds péoa eis T Sidkeve, TX
omoia Urdpyxouv PeTafU TV &Touwy TV Papéwv peTEAAWY, TTOU
Kad altd Exouv oupmrieoffi. OUtcos EEnyeiTan 1) ueydAn TrukvoTns ToU
TunuaTos oUtol T [Mis.

Téhos kat& Tov Ramsay To EowTepikdv THs [fs &mroTeheitan
&md UAIkov, TO omoiov Exel Evialav xnuikny ouvBeowv, kuplews &mod
GApilvmy.

5. ‘H xatavopd) tol SIAL xal Tol SIMA €ig TV oTepedv
prowdy 1fig T'fig. ’Ioootatiny icoppomia TV WArelpwTindy
Gynwy xal TV Aexovdv tTHv dreavdy. ‘H Bewpia tiig icoorta-
oiag. "Ioosratuely émpdveia &vrtiotabpicewg.

[veopilopev &k TGV Tponyouvpévev TNV KaTavopnv Tis Enpds
kol T Bohdoong &l Tfis [fis, TO wéoov Uyos Tiis Enpds (850 w.), T
uéoov Bé&bos (3.680 p.) TV dxeavév kol TV Bohacoddv Kal 6T1 &
oTepeds ghoids Tiis fjs rpoexTeiveTan ki ké&Twdev ToU Trulpévos TGV
wreaVdd Kal &mwoTeAel Ty MiBoopaupov.

“Exovtes U’ Sy T& SeBoptva TalTa, duvdpeba v oupTrepd-
vopey 6Tt af Aexdvar TGOV dkeavddv elvan koAdTnTEs Els TO Emipa-
velgkdy UAikov, &mwd TO omoiov &moTeAolvTton ol fjmeipor, T &t
UynAd épn elvan é€oyramuaTa Tiis Enpds cuvioTdueva TéAw € ArEl-
pwTikol UAoU. *Ev Toialrn mepimrTaocEl Suws els Tds Askdvas TV
owkeowdy Umapyer EMAenyis frelpTikoU UAikoU mréyous 4.530 p.
(3.680 4 850 u.) év oyéoer Tpds Tas Ameipous, v &vTiféTws Eig
T&s fimreipous kad TG UYnA& Spn Utrdpyer Tepiooeia ToroUTou UAikoU
gV OxEoEL TTPOS TS AeK&vas TV Keavdy Kai TAs TeSivds TeploxXds.

Kot dxoAoubiav 7 miuf Tfis PapUrnTos? sis pdv T&s Treproxds

1. Elvat yveotov &Ti f) Papitns slval T &motéheoux THs EAEecws Tiis palns
Urro Tfis Tfis. 1T&v 8¢ oduc ebpiokédpevov &mi Tfis dmeaveias Tfis s UgploTaTe
Y EASv s #g EAwv TV popiwv Tou.
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TGV dokeovddY B Trpémel v elvon pikpoTépa &S THY TIUAV TQUTTS
els T Areipous, el 8¢ T&s TeploXds TGOV UYnAGY Spéwy HEYCAUTEPQ
&wd THY TiwMv TaUTns &l TAs TESIVAS TrEPIOYSS.

PAAN’ s dE&yeTan &md T&s ToAvapiBuous Kad TPOCEKTIKAS Ue-
Tpfoes T Twufjs THs PapuTnToS, ai Omoicn Eyouv yivel émdve Eis
SAOKANpov Thv Emedveiav Tiis [fis, TowUTdv T S¢v oupPaiver. Al
Tinal BapuTnTos, ai dmolan TapaTnpolvTa Els Tous dkeavols, Tas
Ameipous, T&s TreEployds TGV UYnAGY Sptwy Kai Tas meBwds, dav
dvaxBolv els Thv émedveiay Boddoons, elven Tepitrou af alTa, kTos
&o dpiopévas Goovas, els TAs &mroiag ) Tiwf) PapuTtnTos elvar Siago-
PETIKT] EveKa GAAWV AOYywV.

To yeyovos ToUto pds &yet els 1O ouuTépaoua: a') 8T Bk va
elvan 1 Tiuf THs PapuTnTos s Tous TuBuévas TV dxeavddy mepimou
fl aUThH pE ThHY TV ATeipov kal TV Opiwv 8& mptmer 1) EAAenpIs
pddns els THY TrEpIOXTY TGOV WKEQVEV V& dvTicTobuileton &mwo T
YTmdoTpwna TéY dkeavddy. Mk va yivy 8¢ ToUTo 8a mpémrer TO UAI-
KoV ToU UtrooTpdouaTos v elvan TrukvéTepov &mo TO TV Ameipoov.
B') &Ti ol mubpéves TRV cKeaVEIY, ouveTtdys, Stv dmoTeholvTon €€
SAoKATpoU &TTd TO aUTd UAIKSY, &Tro T dtrolov Kai ai fimeipor. Tapa
THY SIAPOPETIKAY TWV SpwS TTUKVOTNTA, T& NTTEIPTIKE Teudyn Kad Ta
KUPLX UTTOOTPWUXTX TEV Gkeavédy iooppomolv &AANAa (eik. 4,1).

Tpos €A ynow Tol &k TpddTns Syews mapadoou ToUToU Ye-
yovdTos Trapadexopeda ') 6T TO UmdoTpwpa ToU TubBuévos TV
Oreovddy &moTeAgiTar &wd TO TukvéTepov (péom mukveTns 3,27)
ki PapUTtepov PaccaiToades UAkov (Sima), &v ESciptowuey Ta €T
aUToU mikaBfUEVE, AETTX OYETIKGS, IfnuaToyevii meTpouaTa.
B) 6T T& ATEIPWTIKE Tepdy N, T Omola &roTteAobvtan &1od Sial kai
Eyouv péomv TTUKVOTTTE pévov 2,67 Trepitrou, TrpEmel v& ETITTAEOUY,
oUTws elfrely, EvTds ToU TukvoTépou kaTwdev UAkoU.

Mdvov kot oUTdov ToV Tpdmrov EEnyeitar TS T& NMEPWTIKS
Tepdyn kai T& kUpla UTTOOTpOUATX TV HeydAwy dkeav@dy igop-
potrotiv, fiTor eUpickovtar eis UdpooTaTikiy icoppoTriav.

‘H icogoonia atty, N OTola UgioTaTa TPRAYHAT!, wWvopaodn
icooTatixy looovonia §| icootacia xai ai BwarTumwdeioon Bewpion
ept THis Utdpecos Tiis loooTaTikfg auTiis looppoTrias kaAoTuTan
Bemolar T loooTacias.
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TTpos e€dynow THis icooTacias SieTutddnoay Siapopor fewpiar.
'E€ arddv EmikparreoTépa oruepov elvan 1) Tol “AyyAou Airy. TTpoToU
Spws TNV dvagépwpey, & 18cpev &v Telpapa, TO drolov B& u&s Pon-
fnon va dvTiAneBuey kaAUTepov adTh.

"ATo mpiouaTikny Kol iootayfi pdBSov yaAkolU kéTTTOMEV Te-
uéyiex Siapopou pnkous. TolTa éuParrTifopev dvtds Aekdvns, 1 otrola
TepiEer UBpdpyupov kol T& dprivopey péva Twv v& icoppothcouv
(elk. 3). Meta Ty looppédmnoiv Twv TapaTnpoluey &T1 Bi& v&
emTeux b} altn o) Ta Sibkpopa Tepdyia BubiZovtan wéxpt Siago-
peTikol Pafous ExaoTov, ol Bt EAeUfepan kopupal Twv pBdvouv els
SixpopeTikd Uym Gvwbev Tis émeaveias ToU USpapyUpou. B) o
TeuGyiov, TO Smolov &Eéxer mepioodTepov elvan Bubiopévov Trepio-
ooTepov dvTds TOU UBpapyUpou, T& 8¢ dAAa Tepdyia &vodyews.
Mévov ué piav TowaUrny Sidtaiv émépyeTan icoppdTrnols TGV Sig-
Popoov Tepery fcov.

TO aliTo mepimou paivouevov cupPaivel kol Emi ToU oTepeol
pAoloU Tiis yfis KaT& TV Becopiov ToU Airy.

Al fireipol kad 18icos T& &pn kad of TrUBpéves TEWY Askavédy TGV
GKeaVidY EXOUV GHOISUOpPOV TTUKVSTNTA. TuveTreia odToU TTPETTE]
o P&oels TéY dpooeipddv, of Smolon oTnpifovrtan &mi ToU Sima,
va &okouv peyoduTépav Triecty &md ékelvny, THv dmroiav 8& doxolv
éml ToU Sima T& wikpdTepar els Uyos Tepdyn, T& STroia 8& droTehoUy
Tous TTubpévas TGV dkeavddy. Kal éreidn 16 Sima, kai &v Siv 16 Tapo-
Bexfdduev peuoTdy, AN oTEpEdVY, Utroxwpel TévTws eis Tas Tiéoes,

3. "Toootazih igoppomtia pdfiSwy isomoydy, mplouxTidy, £% yudxod, dvicou w-
xoug, ai 6mola émmAéouv vtdg D8pugyipon.
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