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* 1/3 e€mTepkd: EAAUGTIKOG YOVOPOC

*2/3 e6mTEPIKA: KPOTAPIKO 0GTO
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m6pOg * éow: YaunAO kKvPoesldég emnito
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) HUg s
mOpOog Tou avaBoAéa guoTayIav OaATyya

* Ta ootdpra Aettovpyodv ™G
HoyAot

* H o0vaun mov ackeiton
TEAKQ GTNV MOE10T Bupioa
etvan evioyvuévn katd 20-22
(POPEC GE GYECT LE TN
OVVOUT TTOV QOKEITAL 0Py LKA
GTOV TUUTOVIKO VUEVQL



AfkuBog
EAAeimTTIKG KUOTISIO
Qoeidrig Bupida

AiBouoca

Tuptravikn pepfpavn

EvSoAep@ikdg odkog
Kol EVOOAEPQPIKOG TTOPOG

Zaipikéd KuoTidio

ZrpoyyuAr Bupida J

Evoraylavi) odAmyya

HuikOkAI01
mopol

EXQ OYX

Yusvawong Aafvpivloc:
YKot pe vypo (evoorén@pog:

K*1, Na*| )
|

Octéwvog Aafvpivloc:
Koot teg otn AMboegion poipa
TOV KPOTOPLKOV 0GTOD TOV
TANPOvVIAL OO VYPO
(repriépgog: K* |, Na*1)



OXTEINOX AABYPINGOX

HuikOkAlog cwAnvag

DT &rOPOC EvSoAep@ikdg odkog

Kol EVOOAEHPIKOG TTOPOG

Z@aipikd KuoTiSI10
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Z1poyyuAn Bupida \ e = 3' KOX?\‘{(X'Q

EuoTtayiavi) odAmyya

Enevovovtol amd meploGTED, TANPOVVTOL OO TEPIAEUPO



YMENQAHX AABYPINOOX

AwBovcaio cvooTNNO:

1. EAdsinticd KvoTiolo

e Ev3oAep@ikég odkog
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W AKOVGTIKO GUGTI|NLO:
Cromanis T3 4. KoyAMokodg mopog

’zrpovvu)\r'l oupida | 5. Evooreupikodc mopog
owAnvépio 6. EviolepikOg 66KoC

Evoraylaviy odAmyya

e 2AKOL 0O VOKOAALOYOVDON 16TO + TEMAATVGUEVO ETONALO
 [TAnpovvton oo Evooriéupo
* A16OnTNprakn eEE10IKELON Y AVIYVELCT YOV KOL OTA0N CWUATOS
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TPIXQTA KYTTAPA

ITov Bplokovtan;

1. AqfkvOor —> [lepiotpogireg

NUIKOKAL®OV KIVIOEIS KEYOAANG MKuemo m mumwv
7t()p v e O'Q’),LLOC‘L'OQ‘ ( knAida tou eAAelTTIKoU
Kucmbiou { o~
2. Knhioa — dicdOvvon | /T \-\;\\@
EAALETTTIKOV LopotnToc }@ ‘ i // g :Hz(gg[gﬂu 0GaLDIKOU
KOl GOALPIKOV +
KLGTIO10V VPOLUIKT]
EMITAYVVOT]

3. Opyavo Corti — [loduixéc

, , , dpyavo Tou Corti
KOYALOKOG TOPOG NYNTIKES | 10U KoyAia

KIVIOELG




KOXAIAY — ANIXNEYXH HXOY

EAA€ITTTIKO KUOTISI0

* 2TEPOEIDES OGTEWVO LOPPOHQL | s
‘ o vapoAéag otnv
TOU KPOTOPIKOL OGTOV y b / / woeidn bupita

Z@aipiké KUoTidSI0
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ACOVOG OTPOKTOV 1] KEVIPIKOG ) cotroma

oTOAIOKOC NS D= 1
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KOIAOTNTO
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2. Topumavikn KolAotnTo! TEPLEYOVV TEPIAEUPO

3. Koyloxkoc mopog —— pepuPpovmons eMKoELONG TOPOS UE TUQAN
amoAnén. Etvon yepdrog pe evooréugo. Iepiéyet to 6pyavo Corti —
OVIYVELGT NYNTIKOV 00VI|GEMV



KOXAIAX
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Ewcova Hiektpovikov Mixpookomiov
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"EEw TpIXwT XUTTOPO Ku)\umﬂpnoq "EOW TPIXWTE KUTTOPO
OPITANO CORTI
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‘E&w otudoeldég ‘Iveg Tou —
TEPIAEPOS xUttapo KOYALakoU veupou

TOL VTTOGTNPIKTIKG KOTTAPO GTIC KOPLPOIES
Kot Bacikég meprLoyes. Ol 6TEPEOKPOGTOL
( 50-150) eivon 6€ eTOPN PE TOV

:
i
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’ ’ ’ : o i ’ : (MepBpavn Tou Corti)
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GTEPEOKPOGGOL OEV ELVUL GE EMAP)
LLE TOV KOALTTTIPLO LUEVL.

Z1uloei1bég kUTTOPO

upévag frsp: Aép@oc —_  Tupmaviki KoIAGTNTa

* Yrootnpiktika emOnilokd Kottopo Sripién opydvov Corti:
,/\ , * OoTévo EMKOEIDEC TTETAAO (E0M)
QOAAOYYIKG,  GTLAOELON « Baotkdc vpévac (65o)



OPIANO CORTI

"EEw TPIXWTE KUTTOpO KuAumploq "EOW TPIXWT6 KUTTOPO
upévag

Aeopida Tpyadiwv
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KOTTOPO
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xotrapo KOXALaKoU VEUpOU
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Hiextpoviko pixpookonio Xapwaong £E® palayyuké
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ANIXNEY2XZH HXOY

Ypupa Akpovag KAipaka mge aiBouoag ABouookoyAako veupo [VIII]

AvaBoA€ag
(oe1dnic Bupida

KoxAlakog mopog

2TEPOEIDEL 1)
EAIKOELDER
opyavo

Tupmavikog upevag

2TPOYYUAN Bupida

\— KAigaka tou Tupnavou

Hymtikd xdpoto—> 00vNcELS TOUTAVOL —>AKOVGTIKA 0GTAPLO. —>
ueuPpdvn mwogdovg Bupidac —> kdpoTa TiEoNS LECH TEPIAELPOV —>
KUpT®on abovcaiov + Pactkov vuEva, —>KIvnon GTEPEOKPOGCHOY —>

AleOntikd vevpa EAKOEIO0VC YaryyAiov —> KoyAlokd vevpo—> Eyképalog



BAXIKOX YMENAX

* 21eVOC Kol OKANPOC 6t don
 [TAathg Ko poAaKOS 6TV KOpuen
 To kKOpa kveiton amd 1 BAon TPOC TNV KOPLET TOL PacLKoD LUEVA

Apex: wide

and flo A~ 500 Hz

/

Base: narrow
and stiff

(a) High frequency (b) Low frequency (¢) Frequency producing
maximum amplitude

* "Hyot yaunAng cvyvotntog yivoviol avTIAnmtol 1pog TNV Kopuet) 1oL Pacikod vueEva,
* "Hyot vynAng cuyvotntac yivovial avtiAnmtol Tpog v facmn tov Pacikod vueva



AIIQAEIA AKOHX

A) Tomov aywyiuotntog = AndQpain

B) AicOnociovevpikn = IlpeoPuakmon



KHATAEYX KYXTIAIQN (eheimtikod kot 6@aipikon):

ANIXNEY2H AIEYOYNXHY BAPYTHTAY

(I PAMMIKH EITITAXYN2H)

* YTOGTNPIKTIKA KOTTOPO.:
KUAWVOPIKG UE KOVTEC UKPOAAYVEC

* Tpyota kotTopa tTomov I
50-60 ctepeokpoccol + 1 KivnoeokpoocoOg
TOAMYOVIKG KVTTOPO. OANn 1 vTOGTPOYYLAN
Bacikn meproyn Tovg meptParieTon oo
OIKTLO VEVPIKDOV ATTOANEEMV: TOV KAAVKA

* Tpyyota kottapa tTomov 11
50-60 otepeoxpocool + 1 Kivnoeokpoocdc,
KUAMVOPLKA, OTKTVO VELPIKDOV OTOANEEWMV

novo otn Baon tovg— oYNUATIGUOC
TEMKQOV Koupimv
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TOTTOU |l

QroAIfikn
pepBpavn

Kivhogokpoooo6g

7 ZTEPEOKPOOOOI

TPIXWTA
KUTTOpO

——YTTOOTNPIKTIKO
KUTTapO

TUTTOU |



WTOKOVI,

Q: otokovia

Y. OTEPEOKPOGGOL TPLYMTAOV
KLTTAP®V

Y: vmootnpIKTIKG KOTTOPO

Qo0 Meuppavn: CehaTivoaonsg EEOKVTTAPLO 0VGLE OTTOV
euPoBiCovton o1 6GTEPEOKPOGGOL KOl O KIVIGEOKPOGGOC KAOE TPLY®mTOV
KUTTAPOV. QTOYEALVY: YAVKOTTPMTEIVI] TOV GLUVOEEL TNV OTOAOTKN LeUPpdivn
ue ta Tprywtd KotTapa. Kdailvyn otolOkng pepPpdvng pe copotiot amod
npoteiveg ko CaCO;: mtokovia (oTorB0on).



KHAIAEYXY KYXTIAIQN:

ANIXNEY2H AIEYOYN2H2Y BAPYTHTAZ
(I PAMMIKH EITITAXYNXH)

ExnéAwon YnepnoAwaon
(Si€yepon) (avaoToAn)

3 Kwnoeoxpooadg

D néraro kuttapod il T TPXwre
QOO0 " KUTTOPO
Suvarn Taivia N SN \ _ Ynoomnpikniké

= KUTTOpO

KaAukag
npooaywyoul veupou

AnoAngeig
anaywyou veupou

Metakivnomn 6TEPEOKPOCGOV TPOS KIVIIGEOKPOGGO —> EKTOAMOT)
KUTTOPIKNG LEUPPAVIG TPLYOTOV KLTTAPOV —> JLEYEPCT] TPOGAYMOYDV
VEVPIKOV VOV

ATOUAKPLVGT) GTEPEOKPOGCMOV OO TOV KIVI|GEOKPOGGO—> VITEPTOAMOT)
KUTTOPIKNC UEUPPAVIC TPIYOTOV KVTTAPWOV —> OVOUGTOAT O1EYEPCTG
TPOCAYDYDV VELPIKDOV VOV



KHAIAEYXY KYXTIAIQN:

ANIXNEY2H AIEYOYN2H2Y BAPYTHTAZ
(I PAMMIKH EITITAXYNXH)

QroMOwKN pepPpavn

TPYOTE KOTTOPO,

Nevpikég iveg

OoTtitng 1070¢

P — IHoA®oN TPYOTOV KVTTAPOV KNALO®V

—

| Y QUIPIKO KVOTION0: O KIVI|GEOKPOGGOG
‘ EVUL GTPOUUEVOS LOKPLAL OTTO TNV VONTH
| — Tpixwrd — yp (IH Hﬁ

KUTTOpPO

EA T TIKO KVOTIOW0: O KIVI|GEOKPOGGOG
eVl GTPUUUEVOS TPOS TNV VONTH YPOUUN

XQOIPIKO KVOTIOW0 EMiewnttiko kvoTiowo



ANIXNEY2XH AIEYOYN2H2Y BAPYTHTAY

wToKovia TPIXWTO dievbuvon
wToAIBIKy  (wT6AIB0I) KUTTOpPO BapuTnTOg

HepBpavn

Kivnon kepoaAng eunpoc-micm: knAloo EAAEITTIKOD KUGTIOT0V
Kivnon ke@aing mAdyio: knAida cpaiptkoy KuoTIOiov



AHKYOOI HMIKYKAIQN YXQAHNQN:
ANIXNEYXH INEPIXTPO®DIKQN KINHXEQN KEPAAHE

KutréAAio

evOOAEépQOG

LTEPEOKPOOOOI
+ KIVI|OEOKPOOTOG

TpixwTo
KUTTOPO

Yoo TnpPIKTIKO
KOTTOpPO

AMKLOKN axkporopia

Tomov I: 6ty Kopve1 TS akpoAoPpiag
tomov II: ot Bdon g akporopiog

NevpoorsOntiko emOniro:

* TPLY®TA KVTTOPO TOTTOL I K)o IT pe
60-100 ctepeokpoccove + 1 KIvnGeokposco
* VTOGTIPIKTIKG KOTTUPO,

Kvnéhhmo: Cehativoong palo pe 0mwAiotd
oynuo. IepiEyer mroyeiivy

Alodninplaxa puxwtd kotrapa - vitoSoxXelg AvAGg tne Ankvdov
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Eppvereg vevpucég tveg



ANIXNEYXH EHHITAXYN2HY

KurréMlo

AUknOog

/(evao)\apcpog)

\ \\ HE TNV TTEPICTPOPN
VEUpd§OV£§ AN : NG KEQAANG, To KUTTEAAIO
\ KAUTITETAI, Kivnon n otroia
aviXVeUETAI ATTO TA TRIXWTA Kunupa

KEPAAR O€ TEPICTPOPN
akivnTn 0éon KEPOAANG




YMENQAHX AABYPINO®OX

Mépog Ieproym Tomog TpryoTOV Zehotivdoss  AloOnon
areOnTIKov KUTTAP@®V VAIKO
gmoOniiov

Huucdkiior  AnxvBor Tomov 1 ko Kvmélo [TeproTpoikéc
TOPO1L NUKOKA®V tomov 11 KWWNGELS (YOVIOKN
TOP®V EMTAYLVOT))

ElM\euntikod KnAida, Tomov I ko QroMOn I'poppikéc
KUGTIO0 EMAEUTTIKOV tomov II ueuppdvn (Le  KwNoeg (YPOLLULKT
KLUGTIO10V ®TOA000Q) EMTAYLVOT))

2QO1PIKO KnAida Tomov I ko QtoAbum I'poppucég
KUGTIO0 GPOLPLKOV tomov II ueuppdvn (Le  KwNoelg (YPOLLULIKT
KLUGTIO10V ®TOA000Q) EMTAYLVOT))

AKOYXTIKO XYXTHMA

KoyAaxog Opyavo tov Corti  'E€wm kot é0m KoAvmmplog  Axon
TOPOG TPYOTA KOTTOPU  LUEVOS







"Ec®m ovg

apyn 4'¢ gffdouadac:

210, TAQY10, TOV
poUPOEOOVES EYKEPALOV:
TAYVVGT] TOV EMUTOANG
eEMOEPUATOC ——> MTIKO
AAIKOOL0 LLXOATOONy, ()T 1K(
BoOpio — mTIKG
KVGTIOW (apyEyovog
vuevmong Aafopivoq). Neupikdg

OwAnvac

Neupikog owAnvag

Notaia xopdn

dapuyyag

EykoAtroupevo
NeupIKOg lUUJ)\T]V(lQ WTIKO Tr/AaKc’)Blo




"Ec®m ovg

WTIKO KVOTION0 RUUE ) AemTikd TUNHO =B @) EVOOLEUPIKOS
TOPOC +6dKoc, B) eEAAenTIKO KLGTIOW0, Y) NUIKVKALOL TOPOL

[ 1 EVOOAEUQIKGG 0CKOG
__ Kaumopog

1 /2 EMermuko tunipa
f 7 WTIKOU KuoTidiou
/.9

‘ ?\ T 2ZQAlpIKo Tnua

WTIKOU KuoTidiou

Avartuooopevog
KOXALQKOG TIOP0G
arod 10 0Qapiko
KuoTidLo

20aIpIKo
KuaTiolo

Hpwokiog tépog

EANEUTTIKO KuOTiOl0

Avo
MNMUKVKAL0G TOPOG

SRR
\

({ ]
\ z/’— i |
AnkuBaio X

OKEAOG 6Ew oniotiog
nuctichio M HKOKAL0G
1opog Topog

Hpdxiog wopog

EAAEUTTIKO KuoTidlo

ZQAPIKG -
KUOTiB10 —L
\M ’f-\

2UVOETIKOG TIOPOG —

R

@

20alpiKo
KuoTidlo

KoxAwakog

; mopog
KoyAtakog mopog

/

WTIKO KVOTIO0 XeKG )G op1kO KVOTIO0, B) KOYAIKOG

TOPOC

6" gffo.

> 8" gfio.



"Ec®m ovg

* Yuevoong Aapoprviog
* To pecéyyoua mov meptPariel Tov vuevmon Aafvpivlo olapopomoleital o
YOVOpo LoteomoEta o ggTEvog Aafopivooc

r
: 100 €. —
aﬂ'O T” ” 8 " . Aarhaogopevn Ootévoe AaBUpIvBog
atBouoaia KApaka
EAkoeldgg yayyhdo '\

\
X \ AlBouoaia
Kox)\x‘moq opog - KAlpaka

\

Tupnavikn

KApaka

H A EAkoeldris @ ‘ \
OUVOEONOG

Meogyxupa ’
Xovdpivn Kevotdra (8a oynuatiocouv AlarAaooopevN

WTIKN KAvwa TOV MEPNEUPIKO XWPO) TUMNavikn KA{paka ) . KoxAtakég mopogq
Opyavo Corti

» GYNUOTIOUOC V0 TEPIAEUPIKDV YDP®V 6TOV KoyAla (obovoaia
KOTAOTNTO KOl TUUTOVIKT] KOIAOTITO)

» eMONAL0KA KOTTOPO TOV KOYALOKOD TTOPOV: TPIYMTAE KOTTOPO,
VTTOGTNPIKTIKA KOTTOPO, KAADTTIPLOC LUEVASC —> Opyavo Corti

» EAIK0€10£S payyAlo TPOEPYETOL OO TO TOLYMO TOV MTIKOV KLGTIOioL —>
VEVLPIKESG OTTOPLAOES GUVATTOVTOL LE TPLYOTA KVTTOPO!



M£60 0vg

Eninedo Topng I-ZT

H xotldtntar Tov HEGov mTog

(TVUTTAVIKY KOIAOTNTO) j_#_ o
OVOTTTUGGETOL OO TO
GUATLYYOTOUTAVIKO KOATTONO,
(tpocekPoin tov 1ov
QaPLYYIKOV BuAdKOL —
KoAomteTon omd evoodepua) (5y efdoudia).

* [leprpepiko TUNNO KOATOUATOC : KOLAOT T
REGOV MTOS

* EYyy0¢ Tunpa KOATOUOTOC: EVGTA)LOVN
chAmyya

e [TapdAAnAo: TOTIKY] CUUTNKVOOT] LEGEYYOLOTOC
oto 10 ka1 20 apLYYIKO TOEO0 ——aVATTUEN
0GTOPIMV LEGOV OTOG



AKOUOTIKO ooTApIdA

> ngosyyopo 1ov eapvyyikov
TOCOV: GPVPU, AKNOVOS

° HEGEYYVNO 20V PUPVYYIKOV
T0E0V: avaPorsag

* 90¢ unvog: TpocKOAANGN
GPOPOC GTOV TUUTOVIKO
VUEVOL KOL TOV aVOOAEN TNV
®o&10M Bupiloa

AKOUOTIKA 00TAPLA EYKAEL-

Opéva og Xahapo HEoEYXUpa

/
/ Tolywpa €0w

E€w akouoTikog nopoc Buopa

[OU TTOpOU

Akuwy NBoEIOES 00TO

MNepAEPPIKOC

/ XWPOC
\ /v - Tolyoua 0w

WTO0C

A :
C)» \A\W (Joeldniq Bupida

~ \ ~ AvaBoAéag
TUPNavikog \
— Evdodepua
Y Tupnavikn
\ KOO Ta

upevac

- r < r \}, \ rox
EEwdeppatiko erubnAo Evdodeppatiko

EMONALO




EEm ovg

To ¢€m ovg oymuatileton amd to 1o kot
20 QOPLYYIKO TOCO ekaTEP®BEY TG INC
(POPVYYIKNG GYIOUNG

£€M UKOVOTIKOS TOPOS: oo TNV 1n
(PAPVLYYIKT CYIoUN
* TOAALOTAUGLOG OGS TOV KVTTAPWV TOV

EEMOEPUOTOC —— CVUTAYES fOOHO TOV
mOPov

* 70¢ P VOGS EKPVALOT KLTTAP®V TOV
BOCUATOC—— GYNUOTICUOC KOLAOTNTOS
TOV £€M AKOVGTIKOV TOPOV.



Topumovikog vuévag

2ynuotileTon :

» eEwTepirad amo TO EEMOEPLO TOV
TuOuUEVAL TOV KOVGTIKOV TOPOL (1IN
(QOPVYYIKY CYIOUN

* ECOTEPIKA OO TO EVOOOEPLA TNG
KOTAOTNTOC TOV HEGOL MTOC (TLUTOVIKT
KOOTNTO) (KOAT®UA 1ov papuyylkol
OvAaKOC)

* EVOLIUEGO OO TO HEGEYYVIO UETOAED
TOV 000 AVOTEP® GTIPAOWV -
GYNUATIGLOC TOL IVOOOVS GTPMOUUTOS
TOUTTOVIKOD DUEVOL.




ITepvyro Tov MTOG

6n gfoouaoa:
Avamntuén 6to 1o ko 20

Z 2 4 i 2 8¢ S "‘ e 1 eapuyyikn
POPLYYIKO TOEO OO LA AT
3 TTEPVYLOLD AOPLOLY, i | o E—

1080

2TAOL0KT] GLUVEVMGCT] KOl GLYYMVELST] AOPLOI®V

1

TEMKO TTTEPVYLO MTOG

Apyixn Oéon oavarToéns wtwv: opilovrio.
2TOOI0KA. TEPIOTOTEPO KAOETH

1edikn: ayeoov kobetn, ato Dyog Twv ooy




ALOTUPAYES OVATTTVENS TTEPVYLIOV MTOS

AvwrTtia

* AverTio : ototopoyn) TG aVATTUENC TV
TTEPVYLALOV AOPLOT®V. ZVVOLALETOL LLE TO
GUVOPOLO TOV 10V PapLYYIKOL TOEOV.

* MikpOTIO: OL0KOTTT AVATTTUENG
TTEPVYLOLOV AOPLOT®V

* [Tapovcia amoQpvao®V GTO TTEPVYIO
AOY® EKTOTOV TTEPVYLALOV AOPLOT®V

* [Tapovcia TpooTIKOV PoBpiodv

‘ExToTa A0i5l MpowrTikd Opl’q




