< BIO®YZXIKH THX OPAXHX

Ta patio 6éyovror epebiopata and tov mepifdrriovia kocpo. Ta katdAinio
epebiopata yio Tovg avOpdTIVOUS 0QOAALOVG Elval NAEKTPOUOYVITIKA KOLOTO, TOV
Bplokoviow o€ o WOAD KPN TEPLOYN TOL  (QPAGLOTOS MAEKTPOLOYVNTIKNG
aKTIVOPOAING, TNV TEPLOYN TOL «OPATOLY, e HUNKN KOpATOG mepitov 400-780 nm. Ot
@®ToHTOd0YEIG 6TOVG 0EOAALOVS dEYOVTAL MG KO ONULOVPYOVV VELPIKO TOAUO.

To @w¢ eoépyeton otov 0POBaANO, dbAdtanr ota Odpopa pECH, QTAVEL GTOV
apEPANCTPOEdN, OOV UETATPENETAL GE VEVPIKO TOAUO OV OOEVEL UE TO VELPIKA
KOTTOPO TOV OTTTIKOV VEVPOL TTPOG TOV EYKEPAAO.

H aicOnomn g 0paong £xel eTopévmg TPEIS KOPLEG GLVICTMGEG:

® Tovg opbaluoig, mov eotidlovv o €wova omd Tov €€® KOGUO GTOV (PMTO-
evaictnto apePAnctpocdn yrrtodva

® Eva gbotnuo. EKOTOUHVPIOV VEDPOV®Y OV UETOPEPOVY TNV TANPOPOPic. GTOV
EYKEPOAAO

e Tov eyképolo, O6mov yiveron 1 enelepyacio g TAnpopopiag

Ot 0pBoApol amoterovv Eva onuovikd «mapdbvpoy» emtkovaviag Tov avlpaTov
pe tov mepifailovia koopo. Bpiokoviar mpootoatevpévol péoco GE oL OGTIKN
(kpaviakn)  KowOmta, ™V oplatuiky KOyyn, mepiPaiiovtorl amd €va SikTLO
ALLOPOPOV ayyEi®V TOV TOVG 0EVYOVAOVOLY Kot Kivovvton pe T Bondeia kotdAAnAwv
poov. Xtov avBpwmo, o 0PBuANdS arotedeitan omd Tov mepimov cPapkd PoABo Kot
Bonbntikd — mpootatevTikd Opyava (poec, PAépapa, Prepapides, dakpvikol mOpoL
K.AT).

O PBoABog, o omoiog o€ QLGIOAOYIKO MATL £xEl OAUETPO Tepimov 25 mm,
amoteAeitoal amd TPES OUOKEVIPOUG YUITOVEG: €EMTEPIKA OLOKPIVOLUE TOV 1vAdR
X1TWVa, 0 0mo10¢ 6To TPOSHIO HEPOG €ival dLAPAVIG Kot OVOUALETAL KEPATOEIONS KO
TO VILOAOUTO TUNHA TOV glvor adlopaveS Kot amoteAel Tov axdnpd yuromva. O pecsoiog
YITOVOG €lval 0 yopioetons (Ue €vtovn oyyel®won) Kot 0 E6MOTEPIKOG YrTdvVag gival o
oupipinompocions (M vevpikde yrtovag). Tunquo tov yoploewdn yurtova eival Eva
KUKAMKO StaQpaypa, 1 ipig, o KUKAKT o) mov Ppioketal 6To KEVIPO NG ipLdac, M
KOpN, KOOGS KOl TO AKTIVWTO WU, TOV OTO10V 1| GLGTOAN 1 O10GTOAY| PLETAPAAAEL TO
GYNHO TOV POKOV TOL 0QHAALOV.

Ta owblaoctikd péca tov oeBaipov eivor 4: o keparoewdng (m=1,38), 1o
V30T0EWEG VYPO (M=1,34), 0 KpvoTaAlogdng Pakos (N=1,37-1,42) Kot TO VOAMDOESG
ocopo (M=1,34). H petafoin g KuptoOTNTOG TOV EMPAVELOV TOL (OKOV, LE TN
Bonbela TV OKTIVIKOV KOl KUKAMKOV POIKOV VOV oV ToV TTEPBAALOVY, eMTPENEL
oToV 0QBaALO Vo E0TIALEL AVTIKEIIEVO GE OLAPOPES OMOGTACELS.

O aupi1flinctposiong

O apePANGTPOEONG HETUTPETEL TIG OMTIKES EIKOVEG G PLONAEKTPIKG GYULATOL
mov otéAvovion Emerta yioo enefepyacia otov eyképoro. Amoteleiton omd 6-7
OTPOUOTO EOTOEVAICONTOV KLTTAPOV (YoyyAMokd kvtTopa, oplldvtia KLTTOP,
SUTOAMKE KOTTOPOL, OLOKPIVIKA KOTTOPO Kol KOTTAPO-p@ToiTodoyeic). To empavelokd
OTPAOUO TOV POTOVTOS0YEMV TOV AUEPANCTPOEBOVG amoTeELEITOL OO T pafdia Ko
To. Kwvio. XTI 0Kpec TV pafdiov kukho@opel pio SPEUPPOVIK TPOTEIVY -
YPWOOTIKN, M podoyivy, 1N omoio €nerta omd POTOOEYEPON («QOTEWVO UEPOG» TOV



KOKAOL NG podoyivng) VOPOADETOL GE OWivn KOl PETIVOAN, Yol Vo ovaoynLatioel
TOM OTO «OKOTEWO HEPOS» TOL KOKAOL TC. To enduevo PAua elvar n vrepmoOAmon
™G TAOCUATIKNG HEUPpdvng Tov e€mTepcol TUNaTOg TV paPdiov (EAdTTOON TNg
SramepatoTnTac ™G o Na ') ko 1) dnpovpyia vevpticod Taipov.
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H petwvain eivon mapdymyo g Prrapivng A kot n oyivny pio TpoTeiv.

Ta popfoio eivon mepimov 120 exkatoppvplian oe KABe pATL,  OVOUOIOHOPOQ
KatavepuMuéva otov oueBAnotpoedr], mold evaicOnta oe @otevny axtivofoAin
unKovg kopatog 360-680 nm (péyiotn evancnoio : A=550 nm). Eivon gvaicOnrta oto
apLOPO PMGC, oTNV Kivomn Kot 6€ LIKPEG SLapOPES TNG PMTEVNG Evtaong, Bucidlovtog
BéPara TOGOOTO TOV AEMTOUEPELDV KOL TOV YPDOUOTOS TWV OVIIKEWWEVOV (OKOTOTIKA
OpooN - TEPLPEPEIOKH OPOTH]).

To kwvia givon mepimov 6-7 ekatoppvplo o€ kKae pati, Ppickoviol GuyKevIpmUEVaL
oTNV TEPLOYN TNG WYPAS KNAIDOG Kal, OTMS Kot T pafdia, amovctdlovy evieA®s omd
0 TVPAO onpeio. Eivar gvaicnta 610 Aapumpd @mc, ot YpooTikég Tovg epeavifovv
SLLPOPETIKA PAGHATO OTOPPOPNONG TOV PMOTAC, Le Kopveéc ota 570, 540 ko 450 nm
7oV GuoyeTilovton Le TV TpLypwuotiky Oewpio e EyxpwUns opacg.

Or ormuikés vevpikés iveg etvon mepimov 1 exatoppdplo. Ta kwvio Tov Kevipucol
BoBpiov cuvdéovtal To KaBEVA YOPIGTE e Uio VEVPIKT tva, EVE TO, LVTOAOUTO K®VIK

kot ta pafoia (100 pafdia pall) popalovton pio ontiky vevpikn iva.

O opePANCTPOEdNG  aVTIoTOWXEL TEPIGGATEPO GTO P®TOLLOIGHNTO TUNUA TOV
oOMVO TNG TNAEOPAOTG TOPE GTO PMOTOELAITHNTO PIALL LS POTOYPOPIKNG U avig!

[1 Broguown g épaong




%  BIO®YXIKH THX AKOHX

= H aicOnon s axong eivar pol amd T1g TAEOV ONUAVTIKEG GO oELS PG, TOAD
ONUOVTIKN Y10, TNV EMKOIVOVIO oG LLE TOV DTOAOUTO KOGHO OAAA Kol Yo Vol
OKOVOUE TOV 1010 Hag Tov anTd!

= To £0POC TOV EVIAGEMV TOV MOV TOL UIOpoduE va akovpe Eemepva o 101,

EVD 01 OLYVOTHTEG TOV UTOPEL VO AKOVEL TO avOPOTIVO oV Tl dtopEPOLY KT

éva mapayovta ico pe 1000 (16 Hz €mc 20 000 Hz).

= H aicBnomn g axong &xetl 1pelg KOPLEC CLVIGTMOCEC:

(@ To pnyovikdé ocvoUo TOv GLAAEYEL Kol UETAOIOEL TIG MYNTIKEG
TANPOoPopies, ®oTe va, dieyepOohv Ta TPIYMTA KOTTOPO GTOV KOYALD,

(b) Ta owoOnmplo KOTTOPO 7OV TOAPAYOLV VELPIKO TOAAUO, O OTOI0G
LETOOIOETOL LEM TOV KOYALOK®Y VEVPMV,

(c) Tov oxovotikd @AOW0, TO TUAUA ONANOY TOL EYKEPAAOVL TOV
OMOKMOIKOTOLEL Ko LETAUPPALEL TOL NAEKTPIKE GNLOTO TOV KOYALOK®OV
veLPOV.

= H xopwon \ n Papnioio wpoépyetonr amd T OLGAEITOVPYID, OTOLOVINTOTE
and avTd o PEP.

= To avti elvar évag Ploeuoikoc HETOTPOTTENS TV TOAD 0GOEVAOV UNYOVIKOV
MMTIKOV KOUATOV TOV 0EPU 6€ NAEKTPIKES DGELC.

= To avti cuvBw¢ yopiletar oe Tpia péPN: 10 eCwrepixo avti (M E® 0vVG), TO
UECO KA1 TO eaTepiko (N £€0® OVQ).

= XT0 HUEGO 0TI EVIGYVETOL 1| MYNTIKN Tigon mov eOAvEL HEGHO TOVL TLUTAVOL
dwutt ta tplan ootdplr Opovv G HoYAOs. Ilepoutépm  evioyvon
gmruyydvetor AOym G dopopds oto euPfadd tov TLUTAVOL Kol TNG
®oewovg Bupidac (to tunua ¢ abovoaiog KApaKag tov KoyAMa, 61O
omoio aKovuUTd 0 avaPoAgag).

= H ovuvOnKn 1coppontiag 6T0 cVOTNUA TOUTOVO — HOYAOS — 0o&dns Bupida
dtver ) oyéon:

PnAnLn = PoAL,

omov P, P,n mieon oto toumavo kot otnv woegdn Bupida avtictorya, Ay,
Ao M EMEAVELD TOV TOUTAVOL Kot TNG WOEWOVE Bupidag avtictorya kot Ly,
L, ot poyroBpoayiovec.

Fo
Qoe1dng Bupida

Toumoavo



¢ Blo@uoikog 0KoVGTIKOG AVOAVTIG

L] To unyovikd epéBiopa (Mymtkod kouo) HESH TtV ootapimv eBavel
OTOV KOYAlD, OOV UETATPEMETOL GE TOAUO NAEKTPIKOD duvaptkov. O
KoyMog Kot 10 €0mTEPIKO OvTL mMEPEYOoLV VYPO (AEUPO) Kol M
LETAOOCT] T®V TEGEMY OTNV TEPLOYN] OVTH YIVETOL UE LOPAVMKA
KOUOTO, TTiECNG,.

1 H dwdpoun} Tov akovoTiKoy €pefiolaTog GTO ETUEPOVS OPYOVO TOV
a1oONTPLOL TNG OKONG, 1| OTOV [L0QVaIKO 0KODOTIKO avalvTH, HIVETOL
TEPUANTTTIKA KOl GYTLOTIKEL:

Znua Mnyavo-nAeKTPIKOG LETATPOTENS Kwdwonoinon Eneéepyocio
€16000V TANPOQOpPiag TANPOQOpiag

‘ Avvopkod
‘Hyocg KOTX&X

‘E&o Méco —p 'Eow avti- Axovotikd
ovti > ovti Opyavo Corti vevpo

11O paocikos vuévas tov koyiio doympilel Toug NYOLVG avOAoyo UE TN
ovyvotyta tovg. H pepPpdvn tov Pacikod vuévo eivor Aemt Ko
COIKTO TOKTOUEVT] 6TO €va AKpo (tpog Tov avoPoréa) Kot moyld Kot
yohapn 6T0 avtifeTo dKpo.

L1 O nyor vynine covyvotyrac OMUIOLPYOLV UEYIGTO KOUOVONG TOL
Baocikov vpéva ekel mov M pepPpavn eivor GEIKTY, €V Ol MYOl
YOUNANG GLYVOTNTOG dNUOVPYOVV HEYIGTO KOUOVONG TPOG TO avTifETOo
aKpo.

[ H 0éon tov peyiotov xovuovong e Poacikne peuPpdvne kabopilet
oG vevpikég tveg Ba dieyepBovv Kot €Tol, LEGM TOV OPYAVOL TOV
Corti, HETOPEPETAL GTOV EYKEPOAAD KMOOTKOTOINUEVT 1| TANPOPOpPia Yo
™ ovyvotnta Tov Nyov. To wAdroc kbuavens e Pacikng nepPpdvng
oyetiCetan pe v €vraon Tov gpedioporog.

] Ov xopdvoelg tov pepuPpavav Tov KoyAlo, KOUTTOLV OVOAOYO TIC
BArepapideg TV TPYYOTOV KLTTAPOV TOL opYydvov tov Corti Kou M
Képyn oot anotelel TO  aiTio  ONUIOLPYIOG  MAEKTPOYNLUKOD
duVo KOV, OMNA0OT| VEVPTKOD TAAULOV.

[ Telika amo to opyavo tov Corti uetopépovial oTov eYkEPaio ue fio-
NAEKTPIKO TPOTO TANPOPOPIES VIO TO DWOGS, THV OKOVOTOTHTO. KOI TH
XPOLO, TV NY V.
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Travelling waves on the basilar membrane of the cochlea. (A)

A longitudinal section of the uncoiled cochlea is represented with vertical
dimension expanded by about three times. A travelling wave elicited by a 3 kHz tone
is shown as a red line displacing the basilar membrane (unbroken black line) from its
resting position (the wave amplitude has been magnified about 10° times for clarity).
Arrows around wave peaks indicate the direction of local fluid flow. The fluid mass
affects the dynamics of the basilar membrane, loading its different parts by amounts
that depend upon the local wave length. Notice the progressive shortening of the wave
length up to a critical point beyond which both the basilar membrane and the fluid
remain at rest. (B) Cross-section of the cochlear duct, showing that the basilar
membrane is laterally clamped across the duct and supports the organ of Corti that
hosts two types of sensory hair cells: inner hair cells, that transmit signals to the
acoustic nerve, and outer hair cells (OHC), that provide mechanical amplification to
the basilar membrane motion. (C) Two travelling waves, produced by a low-level
input, are shown for different amplification levels (broken lines). Solid lines are
wave-amplitude envelopes. (D) Basilar membrane velocity (in dB relative to 1H
m sec ') versus input sound pressure level (in dB SPL) at fixed input characteristic
frequency for the same two amplification levels as in (C). When the OHCs function
properly (red line), the basilar membrane motion at low-input levels (below
20 dB SPL) is linear but greatly enhanced (40—60 dB) compared with the passive case
(blue line). At higher input levels transducer currents saturate, limiting the undamping
action provided by OHCs, and producing a compressive non-linearity in the basilar
membrane response between 30 and 90 dB SPL. Above 90 dB SPL OHC forces are
negligible compared with the intrinsic viscous forces and the response approaches the
linear, passive case.
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The basilar membrane (BM) supports a rigid structure formed by the pillar
cells (PC) and the reticular lamina (RL). One inner hair cell (IHC) sits at the left of
the pillars with its stereocilia (St) close to, but not inserted in, the overlying tectorial
membrane. A triplet of outer hair cells (OHCs), firmly anchored at their apex within
the reticular lamina and cupped by Deiters' cells (DC), have their tallest stereocilia
inserted in the tectorial membrane (TM). Deiters' cells provide visco-elastic coupling
between the motile OHCs and the elastic basilar membrane. (B) The organ of Corti
distorts under hair-cell contraction: the lever effect associated with cell-length change
forces the arch structure formed by PCs to pivot around the inner attachment of the
basilar membrane. The outermost basilar membrane segment keeps almost at rest. (C)
Functional representation of the organ of Corti with the OHCs represented as a
displacement generator and the visco-elastic components added as shown. The
tectorial membrane is coupled visco-elastically to the reticular lamina through the cell
stereocilia and the interposed fluid layer. Viscosity plays an important role in organ of
Corti dynamics: the viscosity of the organ of Corti itself acts as a mechanical high-
pass filter that compensates for the electrical low-pass filtering of the OHC receptor
potential. An analogous compensation for the IHC capacitance might be provided by
the high-pass filtering properties of the coupling between the stereocilia and the
tectorial membrane.



Bionic Ears and The Cochlear Implant:
What Did You Say?

Step 2 on the way to achieving the ultimate goal is already in place
with the increasing use of the cochlear implant that allows
profoundly deaf people to “hear”. The development of the cochlear
implant, which uses implanted electrodes to stimulate nerves, is
now serving as a guide to how a full connection between brain and
artificial body parts may one day be possible. Unlike prosthetic
limbs, cochlear implants, have been able to overcome the obstacle
of sending feedback to the brain. The cochlear implant has meant
that scientists can now, not only translate electrical impulses into
mechanical action, but also they can use technology to send the
information back to the brain. Although the implant is rather
complex, and requires a network of microphone, receiver,
transmitter, and processor, the concept behind it is simple.

How does the Cochlear Implant Work?

The human ear is made up of thousands of hair cells, which when
working properly are stimulated by sound, and then begin to vibrate,
passing electrical impulses on to the auditory nerve fibers. In people
having sensorineural deafness, the hair cells are unable to function,
therefore severing
the path of sound to
the brain. To restore
this important
connection, a lead
of electrodes

is implanted in the
ear to replicate the
function of hair
cells and stimulate
the cochlea. The
implanted lead
contains anywhere :
from 1 to 22 electrodes, each being stimulated by different frequencies
and pitches. These electrodes then stimulate the nerves and then send it to
the brain via the hearing nerve.
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Why Does a Cochlear implant work?

Muscles can change electrical energy into mechanical energy, as seen
when the ear changes the mechanical energy of sound into electrical
impulses. Electrodes can give off such electrical impulses, stimulating
surrounding nerves. This allows for signals to by-pass damaged parts,
such as hair cells or the ear, yet still stimulate the nerve.

Cochlear implants are also dependent on the electromagnetic spectrum
and quantum mechanics for getting the external sound to the electrodes.
Once picked up by the external microphone and transmitted to the speech
processor, the translated frequencies must be sent to the receiver
implanted in the head. This is generally done by transmitting radio waves
through the ear, however metal induction or other types of signal transfer
could be used. The radio waves must also be of certain frequency and
wavelength. The principles of spectroscopy, in terms of the
electromagnetic spectrum, help to explain this transfer of sound in the
form of radio waves.

What needs to be fisured out to move onto the ultimate goal?

With the brain being so complex, and functioning
Ml so differently for everyone, it is nearly impossible
B to know how the brain really interprets data. In the
case of hearing, scientists are still working
diligently to solve the puzzles of how the brain
interprets pitch, loudness, quality, and direction of
sound. Although cochlear implants work
efficiently without this knowledge, for further
advancement in the field of bionics, a better
understanding of the brain is necessary.

Another problem with the cochlear implant is that
the function of thousands of damaged hair cells must be replicated, and it
is not feasible to implant near that many electrodes. Although 22
electrodes do allow a person to hear, it is much different than the actual
sound they would be hearing had they the thousands of working hair
cells. These electrodes can compensate for the loss of thousands of hair
cells, but they cannot truly make up for them.
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BIO®YXIKH TQN XYNOETOQN AIXOHTHPIQN BIOXYXTHMATQN

Awokpivoope tpelg acelg otn ddwkacia g aichnong: 1o epébicua
(LeTaPOAEC  QLGIKO-YNUIKOV TOPAYOVTOV TOV £E® KOGHOV), TN
oigyepon (LeToPoAEC 6TO eMIMEDO TOV JEYEPCIUMY KVTTAP®V) KOL TN
enelepyacio - anokpiony (LETATPOT TOL €pebicUOTOC OE VELPIKO
TaApd, oddoon kail emeEepyacio oto Kevipikd Nevpikd Xvotnuo -
KNX).

EpeOicuaro kai fropuvciroi avaivtég

EpéOiopo = ninpogopia amd to teptBéilov

AVOAITES = cOvbeto acOntipla Procvotiuota (.. OpacH - OTTIKOS OVEAVTHG,
OKON - AKOLGTIKOG AVOAVTIG, OGPPNCT] - OGPPNTIKOG OVOAVTIG).

A0t pror vTodoyeic = amori&elg ostnnpiov veupdvev 1 Kot oAdKANPO
KOTTOPA TOV £YOVV dropopomomBel doTE Vo dExovTar GuykeKpluéva epedicpata.

[

Av kol ot avOALTEG OAMOTEAOLV [0 LOPPOAELTOLPYIKY Hovada,
SloKPIVOLLLE TPELG EMUEPOVS EVOTNTES: ) TO TUIHe vIToooyHS (Y), TO
omoio aAANAemidpd dueca pe 10 Tov EE® KOGUO Kol To epedioparta,
OTOTELOVUEVO OO KOATOAANAQ OSLOUOPPMUEVOVS VELPOVES, P) TO
evolapeoo tufua (E), to omolo cuvdéel ta axpaio pLépn Tov avoiovt,
OTOTELOVUEVO OO TOLG EVOLAUECOVS VEVPDVEG | VELPDVEG GUVIECTC,
Kol y) 10 wevipiko tunua (K), 10 omoio PBpioketoan oto KNX won
eneCepydleton Tic mANpopopieg mov Exovv petapepHel amd TIG VELPIKEC
MDGELS, TIC EPUNVEVEL KOL OMOVIQ UE EVIOAEG TMPOG TOVE EKTEAEGTEC
QVTOV TOV EVIOADV (LVC, VEVPQ, 0OEVES K.A.T.).

1
2
3 Yri Ye
’l
v Kévtpgo
Epebopartov: o Y1 AvarTepng
— P Y E P K [P Nsupuiig
ApacTnprétTnrog
A
v’
T YFi 4 7
5 KE
6

Kvfepvntixo puoviéio evog avaloty. Y, E, K: qunuata vwoooyns, evoiausso kol
kevipixo avtiotorya, KE: kOTtopo eKTEAEOTES TV EVIOADV, ). PApog 1600

(epéthoua), y; (i=1,2): fapog eEodov, yg; (i=1+7): avaopdoeis (feed-back), y.: eviors

OTOKPLOTG.



[ Orvmo00Yeic TOV £PEOIGRATOV OLOKPIVOVTUL GE:

o UNYavodmoooyelg, EWIKELUEVOLS OTNV  OVIYVELOT]  UNYOVIKOV
epebiopatov  (amtikd  gpébopo - aen, mieon-ovvaun Kot
Tace00m0d0YElG, O¢om, kivnom, okovoTikd epébicpa kol TPLYYOTE
Kuttapa opydvov Corti),

o (Oepuoimodoyeis, €1OIKELUEVOVE OTNV aviyvevon OeTikdv dlopopmv
Oepuokpaciag (aicOnuo (otng - couatiowe Ruffini) 1 apvnrikov
dtapopav (aicOnua kpvov -couatiow Krause),

®  yNULODTOO0)ELS, EWOIKELUEVOVS GTNV  Ovixvevon peTofor®dv o1
YNUIKT] GOOTACT) TOV EGOTEPIKOV /KoL TOL £EMTEPIKOD TEPPAAAOVTOC
(.. YevoTKol KAAVKEG, 0OGEPNTIKAE KOTTOP),

® NAEKTPOUAYVHTIKOL DTOO0YElS, EWOIKELUEVOLS OTNV  aviyvevon
NAEKTPOUOYVNTIKNG  okTwvoBoMag  (pwtobmodoyeic 7y  Opaon,
Beprobtmodoyeic mov aviyvebovv vEpvOpn axtivoBoria),

®  NAEKTPODTOOOYELS, EOIKEVUEVOVS GTNV OViXVELSOT] UETOPOADV TOV
YNivov MAEKTPIKOV TeEdiOv, (CLVAVIOVIOL T.Y. GE UEPIKA WYAEPLOL TOV
TOLG YPNOLUOTOLOVV Y10, TPOGUVATOAMGHO),

® LUaAYVHTODTTOO0)EIS, E€OIKEVUEVOVG GTNV aviyvevon UETAROADYV TOL
YNivou poyvntikod mtediov, (GLVOVTOVTOL T.Y. GE ATOINUNTIKA TOVALA,
EVTOLLOL OKOUT) KO LUKPO-0PYOVIGILOVG),

® VETO0OYEIS TOVOD, TOAOT GNUAVTIKOL Yoo TNV GULVO, Kol TPOCTAGio
TOV OPYOVICUOV GE O1APpOopPOoVS EIGPOAEILC.

LI Baowkég fro@uoikéc apyés e aisntnproknic vrodoyns

® EMIAEKTIKN ETLAOYT] TOV GI|HLOTOC,
® upetTaTpomT
e gvioyvon NG EXOPAoS TOV £PeDdiopaTog

(a) Ta kdtTOpo - vrodoyeig mapovsidlovy wa péylom evoicnocio yio
OPIGUEVEG TTEPLOYEC TNG EVEPYELNG TOV EPEDIGUATOV, AyVODVTOC AALES.

(b)Ora ta KOTTOPO - LTOJOYEIC HeTaTpEMOVY EpeBioATO SLOUPOPETIKNG
eOong oe owpeuPpavikd Pro-nAextpikd dvvoukd, TO.  Omoin
dwadidovtal pe duvapikd dpdong ota vevpa.

(c) H evioyvon tng 6paong tov gpebicpatog suvictatal otny erevBépmon
evépyelng amobnkevpévng ota  Oleyépoluo  KOTTOPO, T Omoid
avomAnpovetol amd v petafoiikn evépysia mov mopdyel to ATP.
Avt axkpiog M evépyela eEacarilel v ywpig ammdAeleg d1ddoon
TOV OLVOLKAOV OPAGTG TOV LETAUPEPOVY TNV TANPOPOPIN LOKPLAL.



* Mnyoviopog oiyog

L] To 6pyavo mov pvBuilel v TOGHTNTA TOV VYPAOV TOL COUATOS Eivor
ol veppol (N ta veppd). Av Ta vYpA TOL COWUATOS &lval Alya, ToOTE
oynpoatitovror piKpéc mosdtnTeg 0VP®V. AV yia Kdmolo Adyo, £Em and
TIC PUOIOAOYIKEG GLVONKES YO0 TO Atopo, LVITAPEEL peiwon TV VYPOV
TOL GOUOTOG, T.X. AOY® oupoppayiog 1 vrePPOAIKNG pidpwong 1
aeLOAT®ONG, TOTE €vePYOmMOlEital O SLoQuoIKoS UNYavIGUOS THS
olyag Yyl TNV aVOTANPOOT) TOV COUATIKOV DYPOV KoL TN S10T)pNo
TG OLLOLOCTAGI0G TOV OPYOVIGHOVD.

1O punyaviopog g olyog eivor évag Bavpdolog, 060 kot ToAOTAOKOG
HNYOVIGHOS avdipacns, 0 omoioc umopel vo mapoctadel oynuoatikd
ue ™ Ponbeta Tov eviOU®OV TOL VIEIGEPYOVTAL GTN AEITOVPYIa TOL.

Meiwaon 11 axdleio vypav ”
(Boispaon, apudéraon, Ayygzorrggazvayovo |
atpoppayio) greouo
- Ayyerotevaivn
4| Emveppioin (cVGTOM COPOPOV OyYEi®Y,
Satpnon migong)
AAdoarepovy ,
YroOdl.opog
(aicBnon diyac) Balompeaivn

(ovykpdnon
oAATOV)
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