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KE®AAAIO 100
APXEZ YNEPHXOIPA®IAZ

10.1 Eicaywyq

O unépnyot avakaAupinkav Uotepa and HEAETN TOU TPOTIOU eMkowvwviag {w-
wV OMwg ol vuxtepideg, Ta deAPivia Kat ol pANaVeR, TPV AKOA avakaAupBouv
ol aktiveg X. ApXIkd xpnadoror)enkav yla v avixveuon unofpuxinv Katd to
B' Maykdéouio MoéAeuo, pe
ouokeun} Sonar.

Tnv 18€a TNG EKUETANEUCNG
TOUG Yla JlayvwoTKoUG OKO-
noug ouvéhaBe TIPWTOG O
Sokolov to 1937, evy n epap-
MOYr] TOUG OTO avBpwIilvo ow-
Ha €yve To 1949. OL MpWTEQ €l-
kéveg eixav udvo duo tévoug,
dorpo kal padpo. Evdidueoeq
AMoXPWOEeLg (KALaKQ TOU YKPL)
npooTednkav To 1972 and Tov
Auotpald Kossof.

Anoé 1éTtE N eEENEN TWV UTtE-
prixwv Nrav paydaia, pe t du- Ek. 10.1.: Ynepnxoypdenua veppou.
vatédmrta AYng elkévwv e pe-

YAAN taxutnta, tnv agloroinon g Ynolakig texvoloyiag kat v epapuoyn
Twv HeBSdwv Doppler kat Triplex.

Ot moMamA€g duvatdtnTeg TwWV UTIEPT )XWV, 0 ouvduaoud pe tnv anhdtnta
NG XPr)oNG TOUG KAl TNV Arouacia onuavIikwy Kivduvwv yia Toug agBeveig, Toug
kabiEpwoav wg pia and Tig 1o dladedouéveq dlayvwoTIkEG ueBddoug. Zruepa
Ol UTEPnXol XpPnoluomololvial eUPEwSg, OTINV ArEKOVION KOIMAKWY 0pyavwy
(Nmap - ndykpeag - onAnvag - veppol), otnv arnetkovion Tou BUpeoeLdr) Kat Twv ua-
OTwv, OTNV yuvaikoAoyia, ™ pateutikn, tnv kapdtoAoyia kat tn Bloyia opydvwy.
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10.2 ®von Twv Ynepixwv

OL urtépnxol eival akouoTIKA KUUATA e CUXVOTNTEG HeyaAUTEPEG and eKeiveq
nou eival euaiodnrto 1o avbpwrivo auti (> 20000 Hz'"). Eival diaurikn kUpata rnou
METaPEpouv evépyeld, aAd yia TN JeTagopd Toug eival anapaitnt n Unapén
evog ehaoTtikou péoou dlddoong, evy dev dladidovral oto kevd. Ta akouoTIkA
KUpaTa oTIG ouxvOTNTEG AUTEG anokToUv IBLGTNTEG ToU HOLAdouV e auTég Tou
PWTOG, KAL £TCL UMOPOUV vVa £0TIACTOUV O€ [IKPEG DETEG YLa TN XPr|ON Toug o€
dlayvwaoTikoUg okoroug. 2Tn dlayVwOoTIKY UTEPnXOTopoypagia xpnotuomnolou-
vtal ouxvémrteg 2-15 MHz.

Ta dldpopa PeyEdN TIoU ouUVAVTAWE OTN QUOLKA ival n ouxvétnTa?, n TaxuTtn-
Ta PeTAdoong, N nepiodog® Kal To PUAKOG KUPATOG! TWV UTIEPTIXWV.

10.3 Mapaywyn kai Avixveuon Twv YnepRxwv

Téoo n nmapaywyr] 600 KAl n avixveuon Twv umepriXxwv yivetal otoug HeTal-
AAkTeq®. Ot ueTaAAKTEG lval dpyava TIOU HETATPEMOUV T [Ld MOPPT) EVEPYELAG
oe AMN\n. H Aettoupyia touq BaoiCetal oto melonAekTpIKO paivépevo, érou Yi-
VETAL UETATPOTT UNXAVIKYG EVEQYELAG OE NAEKTPIKY) KAl QVTIOTPOPA.

Katd 1o miefonhekTplkd (awvouevo, dtav ge OpLoUEva KPUOTAAAIKA UAIKA

e@apuootel evalaooduevn nAEKTPIKN TA-
——— —_— on, Téte ugpiloTavtal ouvexelq MapapoPPw-
F: = oelg (dLdykwaon-ouprtieon), Ue anotéAeoua

I"iﬂ;ﬁ__pﬁﬂ 5 — va eKTEAOUV UNXAVIKEG TAAQVTWOELG (UETA-
o BT, e TPOTN NAEKTPIKAG EVEPYELAG OE UNXAVIKN,
oxnua 10.1). Ot tahavtwoelg autég petadi-
dovtal OTo TEPIRANNOV LE TN HOPPY] UTEPN-

| [ XNTIKWV KUPATWV.
|| KdBe petaldktng amnoteleital arnd moA-
3x. 10.1.: Mie{onAekTOIKG Patvoyevo. Aolg TueConAekTPIKOUG KPUOTAAAOUG, Ol
0 kpuotarog doveital, 6tav ota dkpa oy OTIOIOL BovouvTal Tautdxpova otav dexTouly
£QAPUOOTE! NAEKTPLKT} TAOM. NAEKTPIKO pelua. Kabgévag amnd Toug Kpu-

otd\\oug Tapdyel éva umepnxnTikd Kuua,

KAl To oUVOAO OAWV TWV KUUATWY ouVBETEL éva ouvexEg KUpa 1) TtaAud. O mak-

MOGQ auTtdg peTad(deTal OTn CUVEXELD OTO AVOPWTIVO WA, AMOTEAWVTAG [ia
JEopn UTEPTIXWV.

H d€oun twv uneprxwv, HeTd I diEAeuUoTt] TG amnd To avBpwrivo WA, -

mou €ivar To Gvew GpI0 OKOUOTWV fXWV.

ZuxvoTnTa €ival 0 apIBPog Twv KUKAWV To dEuTEPOAENTO Kai i povada pETpnoig Tng eival o MHz.

“Nepiodog T civar o Xpdvog mou XpeIa{eTal To KUpa yia va Kdvel €va kikho T= 1/v

‘Zav prikog KUpatog A ovopdloupe TNV andoTacn mou diaviel To KUpa o€ XpAvo piag mepiédou A=c/v 6mou ¢ = n TaxuTnTa o€ mm/s.
Sovopadovral Ko peTatponeic evépyelag 1 nXoPoAEis.
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oTpéPel Tiow oto KETAAMAKTN, 0 omolog eival ureUBuvog Kal yla TV avixveuor)
™g. Otav n d€oun npookpouoel 0To PETAAMAKTN oL KpUoTtalol apxifouv TdAL
va dovouvtal Kal oL UNXAVvIKEG auTteg SOVATELG TIPOKAAOUV TNV €UPAVION NAe-
KTPIKNG TAONG (LETATPOT) UNXAVIKAG evépyelag oe nAekTpPlkr). ‘Etol, o peta-
Tpoméag evépyelag Aettoupyel T600 oav rmourndg 000 Kal oav SEKTNG UTIEPTIXWV,
Kal yU autd ovopddetal Kal TIoUrnodgKTng.

Ot kpUOTAA\OL - HETANAAKTEG TIOU XPNOLUOTIOOUVTAL OTNV UTEPTXOTOUOYPA-
ola dakpivovtal oe:

0 duoikoug, Tou napouatdlouv and tn ¢uom Toug To TIEONAEKTPLIKO Ppavo-
pevo (T.X. dAata xahadia quartz).

0 ZuvBetikoUg, Tou Xpelddetal va urnooTolv [ia oplopévn enegepyaaia (ke-
paukd UAIKA drwe o Titaviolxog {ipkoviolxog HOAURSOG).

Ap€owg PEeTA TNV TApaywyn TWV UTEEPHXWY, O METAMAKTNG TIPEMEL va oTapa-
TAoeL va AAeTaL, yla va sivat og 8éon va avixveloel TV UTEPNXNTIKY SEaun
nou erotpéPel ¢’ autdv. Etaol, pévo katd 1o 1% g Aettoupyiag Tou napdyel
UTIEPNXNTIKA KUpATA, evw Katd To 99% Aettoupyel wg déktng. Ma va cupPel au-
T6 npérel n TaAdvtwon Twv KPUoTAAwv va elival otypiaia, wote yprjyopa va
enavéABouv ge Katdotaon npeeuiag. Auté emTuyxAaveTal:

O he TNV epapuoyr] NAEKTPIKNG TAoNG e TIOAU JIKPY) SIdpKeLa Kal

[ ue TNV TomoBE€tnon anoppo®nTikoU UAIKOU Tiow amd Toug KpUuoTAAAoug,
yla TV TaxUtepn andofecn Twv TAAAVIWTEWV.

10.4 AAAnAemidpaon Yneprxwv — BioAoyikwv loTwv

Katd v aMnAenidpaon tng d€oUNG TwWV UMEPHXWV [E Toug LoToUg TOU av-
Bpwriivou owpatog, AauBdvouv xwpa didgopa pavopeva, Orwg n avakAaon, 1
dldbAaon kat n anoppdenaon TG dEoUng Twv uteprxwv. Onwg eivatl yvwoto,
otV anhr aktivoypagia n aneikévion Baciletal oto gawvopuevo g anoppdPpn-
ong Twv aktivwv X amnd toug didpopoug loTouq. Avtibeta, oTnv uttepnxoypapia
1 ANEKOVION TWV AVATOMIKWY douwy Baaciletal oto paivopevo TRG avakAaong.

YAIKO Z
Aépag 0,0004
Nepd 1,54
Airog 1,38
"Hrap 1,65
Neppdg 1,62
Alua 1,61
Kpavio (ootd) 7,8

Mivakag 10.1 TiuéG akouaTIkNG avriotaons ora 0tapopa UAIKA.
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H avdkhaon oupBaivel étav 10 KUUa Twv
uneprixwv Tiepdoel and gvav 1oté o’ €vav ANo,

) ) , . ZA1 Z2
ME OLaPOPETIKN] akouoTikn avtiotaon Z'. ‘Otav 1
Aotrdv To KUUA TIPOOKPOUGCEL OTN JLAXWPLOTIKNA —_—
empdvela dUo OTWV e dlAPOPETIKA Z, Eva Ué-
pOG Tou avakAdtal, dnAadr| eMOTPEPEL TTIPOG TA —> o

niow. Mpokeévou va emteuxbel to péyloto
NG avakAaong, TPETeL 1 SEOUN TWV UTEPTIXWV
va eival kaBetn otnv empdvela ou BENoUE va B I—
antelkoviotel. Otav oupBaivel autd, n avakAw-
pevn d€oun €xel Tnv (dla dleubuvaon e TNy Tpo-
onimrouca aA\d avtiBetn Qopd, Ki €tol prnopsl
va eriotpéPel otov (Blo HeTaMAKTN. H KdBetn
npéortwon tng S€ouUNg EMTUYXAVETAL e Ka-
TaMnAeq Klvn?aq ms }faq)a)\nq Tov UTISp‘r]),((,OV. @aveta 0Uo LOTWY e OLAPOPETIKES Z
To MoocooTtd NG eVEPYELQG TIOU AvAKAQTAL, (1), éva 1épog TG avakAdrat (3) eve
étav Wa SEopn MPOOTIITTEL OTO 6PI0 BUO WOTWY 14 yrgraimo saxoroubel va SiadideTar
HE JLAPOPETIKEG QVTIOTACELG Z4, Zo, OVOUALE- 0T0US 10TOUG (2).
Tal ouvteAeotrg avdkAaong kat divetal and Tov
TUno:

2X. 10.2.: KaBw¢ n 0éoun twv unepn-
XWV MPOCTINTEL 0TN OLaXWPLOTIKT EML-

(2o - 24)?
R= ————
(2Z5+24)?

‘Onwg eivar pavepd amd Tov TUMo autd, dtav oL UTEPNXOL TIPOOTITITOUV OTn
SlaxwploTikn emugdvela dUo oTwv e apduoleg Z (Z1 = Z2) o ouvteheoTnq avd-
kAaong R oxeddv undevicetal. Autd onpaivel 6Tt povo €va moAU Jikpd mooooTtd
evépyelag avakAdral, eve dtav n dlagopd Twv Z gival peydin (Z2 > Z1), n ava-
kAaon yivetal oe peydho Badud.

To nooootd g evépyelag mou dev avakAdrtal guvexilel va dladidetal oe e-
YaAUTEPO BAB0OG 0TO AvBPWTIVO CWHA Kal ovopdletal ouvteAeotic uetadoong T.

T= (100-R)%

To nmooootd autd eite okeddletal, dtabAdratl, aroppopdral ard Toug LOTOUG,
elte avakAdrat yla deutepn popd oe ueyaAutepo BG6og.

Av n J3€ouUn TwV UTEPNXWV TIPOOTIECEL OTO OPLO0 AEPA-UANAKWY LOTWV (TT.X.
riveUOVEG), 0 ouvTeAeOTAG avdkhaong Ba elval oAU peydhog, eve) 0 ouvtele-
OTNG HETAd00NG OXEDOV NdEVIKOG. AUTO onpaivel 6tL n d€oun Ba unootel oAKn

"H €131k} akoueTIKN avTioTacn Z €ival XapakTnPIOTIKN yia KABE 10TO Kal I60UTaI PE TO YIVOHEVO TNG TUKVOTNTAS TOU I0TOU P EMi TNV Ta-
XUTNTaO TOU {XOU OTOV IGTO AUTG C.
Z = pc 6mou p = n MUKVOTNTA O€ g/cm®
C = n TaxuTnTa o€ cm/sec.
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avdkAaon kat dev Ba eival ePIKTA N arelkdvion opydvwv Tou Bplokovtal oe e-
YaAUtepo BdBog. MNa Tov dlo Adyo, étav npaypatomnoleital pua eE€raon e ure-
prixoug, eival avaykaia n dueon enagn ™G KEQAANAG TwV UTNEPNXWV e TO O€p-
Ma Tou acBevr, WaoTe va pnv apepBareTal aépag avdueod Toug, Kal va arno-
peUyeTal TO PavOuevo TNG OAIKNG avdkhaong. H ermagr] kepalng-déppartog e€a-
opahiletal pe T Xpron €181KoU TeAE.

Ta gawdueva g avdkhaong, dldbAaong, okédaong kat anoppdPnong g
JO€oung, €xouv WG amnoTéAeoua v €€ao0gvnon Tng, kabwg autr diEpxetal and
Toug LoToUqg. H eEaabévnon eEaptdral and tn ouxvotnTa TWV UNEPHXWV: 600 UE-
YaAUtepn eivat autr, téoo evrovdtepo eivat To pawvduevo g eEacbévnong. ‘Etaol,
yla TV anekévion opydvwy mou Bpiokovtal oe kdroto Babog (m.x. Kollakd ép-
yava) 1§ og naxUoapkoug aoBeveic, XpnotoTIoloUE UTIEPHIXOUG KPATEPNG OU-
xvétrtag and 6,TL ota erpavelakd épyava kat Toug Aertdowpoug acbevelg. To
Mooo0Td NG evépyelag Tou anoppo@dral arnd Toug LoTolqg UETATPENETAL O
BepudnTa.

10. 5 Baoika Mépn Ynepnyotopoypdgpou

T Bk

¥ )

Eik. 10.2.: Ynepnxotouoypdpog.
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‘Eva turukd olotnpa anelkdvionq pe utiepr)xouq anoteAeitat and:
1. Tov maApoddTn (pulser)

O naApod4TNg daBBAlel NAeKTPIKS PeUA OTO ETAANAKTN.

2. Tnv nxoBOAo kepaAr} pe Tov peTralAdkrn (transducer)

2 3
1 F 3
_——'_-_ TR -\-\-"'-\.\_\_
e e
7 & e — 4
R L LT
b \ \
-hq_'“h.___ _______.--'"-'

2X. 10.3.: HxoBoAog kepaAn. 1. mAaotiko kAAuuua, 2. aroppoYnTIKe UAIKO,
3. edonAeKTOIKGS KPUOTAAAOG, 4. ELOIKT EMIOTOWOT,.

O PeTaNAKTNG eival ToroBeTnuévog Héoa oe eldIKO TMAACTIKO KAAUMUQ, TNV
KEPAAY], TIoU elval TO EUKIVNTO TUAKA TNG oUoKeUNG. O KPUOTAANOG HETAAAKTING
BpilokeTtal oTo MPACOLo UEPOG TNG KEPAAAG Kal AKPLBWG WMEOoTd ToU UTIAPXEL
eniotpwon and e1d1kd UNIKO, TIoU ETUTPEMEL TNV KAAUTEPN HETASOON TWV UTEPN-

KepaAn Convex Atopbikij Kepan
AwakoArukn Kepain
KepaAn Sector
. KegaAn yia Blogia
Kepaln Linear - e
J/ £ Keparéc oy draotdoswy
Kegadij Linear Kepan Annular Array

Eix. 10.3.; Eidn kepaAwv.
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XWV Tpog 1o dépua tou acBevr). MNiow
arnd 1o HeETAAAKTN untdpxel taxid otiRd-
da anoppoPnTikoU UAKoU, Tou PBonbd
otn ypriyopn andofeon Twv dOVHoEWV.

Ta meploodtepa PNXAVAUATA UTEPY)-
XWV TIOU Xpnoldorolouvtal onuepaq,
éxouv TN duvardtnra cuvdeong e dd-
popa idn kepahwv. OL kepaAég eival To-
noBetnuéveg o€ eIBIKEG BETEIG OTO TTAGL
TOU UNXQvNHaTog.

Mepikd ard Ta o onuavtikd eidn ke-

PaAWV iva: mf
A 1 TIOPAAMNAN 1] YPOAUMIKY] KEPOAY]  aiiin - ™

(linear), Eix. 10.4.: Toro86tmnon kepaiis o€ urepnyoypa-
A 1 KEQAAY| UTIEPTXWV TOUEQ (sector), pikn) E§ETAON.

A 1 KEPAAY) convex,

H sector kat n convex kaAurtouv peydlo medio kal eival o eUKOAEG OTO XEL-
pLoud, evw 1 linear mapgxel kKaAUTepn ToldTNTA OTNV €lKéva.

Ma Tnv eukpIvéoTEPN ATEIKOVIOT ECWTEPIKWY OPYAVWY (Kapdld — wWoBNKeg -
TMPOOTATNG), XPNOWoToloUvTal oNuePa eIOIKEG KEPAAEG HIKPOTEPWY dlaoTdoe-
WV (310100PAYELA-OLAKOATIIKA-OLOPOIKY)).

.
'fl:'_ = F -

b -

Ewk. 10.5.: EiOn uniepnxotouoypdewV (ané ta anAd ora 1o ouveeta).

3. Tov eneepyaoTni

To nAekTpikd orjua mou dnuioupyeital oto HETANAKTN 0deUEelL TIPOG TOV ETE-
Eepyaotn. Ztov enegepyaotr To orua nepvd and dladoxikd oTddla dapdpPpw-
ong (evioxuon-d18pBwon-eyypagr] o Pvrun), Wote va yivel duvatr n meoBoAn
TOU OTnyv 066wn.
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Eix. 10.6.: To mANKTPOAGY!O QG GUOKEUNG UTTEPTTXWV.

4. To mMANKTPOAGYIO

Me 1o MAnkTpoAdylo yiveTal kataypapr Twv oTolxeiwv Tou acbevr| kat n évap-

Eix 10.7.: 066vn
UIEPNX0TOLOYPAPOU.

10.6 OpoAoyia An€IKGVIONG

&n g e&€taong. MNdvw oe autd untdpyouv MANRKTPA
yla Tnv aAayr Tng e&€taong, Tnv ermAoyn g Ke-
(aAg, I pey€buvon 1) T ouikpuvon g AapBavo-
MevNG elkévag Kat To MAywpd Tng yla Tnv mpayua-
Toroinon dlapépwv LETPHTEWV.

5. Tnv 0066vn

6. Tnv e&eTaoTikn Tpdnela

7. To gUoTnpa KataypaPng TG EIKOVAG

Me e1dlkd nMAnKkTpo divetal evioAn yla Tnv ektU-
nwon ™G lkévag anod edIké oUoTNUa PWTOYPAPN-
ong.

‘Onwg eival yvwotd, 6Tav ol avakAWUEVOL UTIEPNXOL ETILOTPEYOUV OTO UETAN-
AAKTN, detatpénovtal ge nAeKTPIKA orjuata. Kdbe Ttétolo orjua arelkovidetal
otnv 066évn cav wa ewtewv kKNAda, n évtaon tng ormoiag sivat avdioyn pe v
évtaon NG avakAwpevng d€oung. To olvolo Twv KNABwV arnoteAel Tnv ekdva.

Katd v anewkdvion xpnoiuorololvtal orjuepa ol SLIdpopol TOvVoL ToU YKPL.
Mia reploxn Tiou avakAd oe peydho Babud Toug umeprxoug, anelkovifetal évro-
va QWTELVY] Kal ovouddeTal nXoyevig i utrepnxikn. Avtifeta, n neploxr mou dev
TPOKAAEl oNUAVTIKY] avdkAaor, amnelkovifeTal AydTepo pwTELVY) Kal ovouddeTal
utronxIkA. Mia mieploxr] mou dev mpokaAel Kapd avdkhaon, anewkovietal padpn
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Ew. 10.8.: Avnxn neptoxn (uadpo xpdya), mou Ewk. 10.9.: Ynepnxoypdenua veppod. 310 deéio
avtiotolxel oty 0UpodoXo KUOTN. TIAQL TOU VEQPOU OLakKPIVETALAKOUOTIKT) OKId (Lau-
on oKid), ou ogeiAetat o€ Unapén mAeUpds.

kal ovoudZetal dvnxn (k. 10.8). Tétola eikdva divouv Ta opoloyevr) uypd (aiua,
oupa, xoA]). Otav yivetal oAikry avdkAaon, dlakpivetal otnv 06dévn wa pavpn
OKld Tou ovouddeTal akouoTIK OKIA (elK. 10.9). AKOUOTIKA OKILA tapatnpeitat
niow arné ta ootd, Toug AiBoug Twv vePpWV Kal TG XOAG Kal Ta dpyava Tou Te-
PLEXOUV agpa (M.X. EVIEPIKEG EAIKEG).

H e&€taon nou mpayparoroteitar pe In Bondela Twv uneprxwy, eivat Touo-
Ypapkn texvikn, yiati divel eikdveg and Ttouég opydvwy. Ol Touég Pnopei va ei-
val EMUNKELS, EYKAPOLEG 1] AOEEQ Kal To Tidxog kdBe Toung eival mepirou 5 x\o-
otd.

10.7 Texvikég Aneikoviong

H dlayvwoTikr untepnxotouoypadia dlakpiveTal e oTaTIKr Kal SUVAMULKY.

2N oTaTIKh, Katd Tn SIdpKELa NG EKTOUMNC TWV UTIEPHXWY, O HMETAAAKTING
elte mapapével akivnrog (A Mode’, B Mode? 1j kiveital otnv erpdvela Tou ow-
patog pe xewpokivnto éheyxo (B Scan®). Xtnv teAeutaia nepintwon n kivnon Tou
METANAKTN yiveTtal apyd, unv erutp€novrag tnv avadeln g kivnong Twv dia-
Popwv opydvwv ae mpaypaTikd xpovo (real time).

2N SuvapiKn, n kivnon (odpwon) yivetal pe peydin Taxdtnta pe unxaviko 1
NAEKTPOVIKO TPATIO, He armoTéAeoua va eival duvatr n AYn TIOAAWY EIKOVWY TO
deutepodiertto (30-60). Ta cuotriuata autd eivat duvatdv va xpnoyuoroinbolv
KAl Yla OTaTtikn arelkévion, ylati €xouv tn duvatétnTta va TIaywvouv TV elkéva.

"Eivar n mo amAf pop@n ancikoviong pe unépnyous. Eivar povodidoTarn Kai o1 avakAGoeI§ aneikoviovTal 0av KATAKOPUPES YPaPES
navw o opifdvrio GEova. To UPog TwWV ypappWV Eival avdAoyo pe TNV €VTA0N TWV UNEPHXWV.

%01 avakA@pevol umépnyol ancikovi{ovral oav QWTEIVEG KNAIBES, N PWTEIVOTNTA TWV OMOiwWV Eival avdAoyn pe TNV €vTacn NG avakA®-
pevng d€opng.

*Noyw Kivnong Tng KEQaALg, n ancikdvion auti €ival duo dI0TAOEWV.
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H péBodog autr ekuetaleletal To ¢avopevo doppler, Tou napatneriénke
T0 1842 amnd tov Johan Christian Doppler. ZUppwva pe To pawvépuevo auto, étav

R S i ',-_-_'LE*F;Q}:".“—'*."

]

Ewk. 10.10.: Yriepnxoypdonua unptaiag aptnplag.

n Nyn eknopnnq evég kUpAtog ANoLd-
(el IPOG TOV AVIXVEUTY], N oUXvOTNTA TOU
KUMATOG ToU avixveuetal eival peyalute-
pn ard TNV apxlkn, evw dtav n mmyn
QropakpUveTal, N ouxvoTnTa eAATTWVE-
TaL.

H uébodog autr xpnolomoleitat on-
HJepa otnv umepnxoypaeia, ya tn pé-
TPNOM TNG PONQ TOU aiaTog ota ayyeia.
‘Otav éva KUua umnepnixwy e ouxvotnTa
Vo TIPOOTIE0EL TIAVW OTa £puBpd aiuo-
opaipla, 6a erotpéPel TiOw OTO UETAA-

AAKTN e SlagOoPETIKY] auxvatnta vi, Adyw g Kivnong tou aipartog. Me Bdon
dlapopd Twv CUXVOTHTWYV, UTtoAoyileTal n TaxutnTa Ue TNV ornoia Kiveital To ai-

pa.
Texvikn Triplex
Kl
| ‘ AF1CAL ,'_-_-'i-i?l-l' DIASTOLE
1] ] . -

APICAL 400 $Y3TALE
' g

Ewx. 10.11.: Triplex kapdias. Otav 1o aija KaTeUBUVETal P0G TO UETAAAAKTY anelkovi(eTal KOKKIVO,
EVW 0TAV arouakpuveTal Kuavo.
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H uébodog auty elval évag ouvduaoudg SUVANLKAG UTIEPNXOTOMOYPapiag kat
doppler, mou divel Suwg T duvatdtnta anelkéviong pe tn Borifela XpwHATWY.
Av 1O aipa kareuBuvetal MPOG TO METANAKTN, XPWHATI(ETAL KOKKIVO, EVW Qv
aropakpuveTal, Kuavo.

H uébodog aut xpnowlomnoleital eupdtata yla Tnv aneikovion tng Kapdildg
AAAd Kal yla TNy a&loAdynon Twv KapwTidwv, TwV OTIOVOUANKWY apTnELOV KAl TWV
neplpepIkwv ayyeiwv. Eupela epapuoyr] Bpiokel ot dlepelvnon opydvwy Tng
KOWLAG KAl TNV avayvwpLoTn KaKonoewwy.

10.8. EQappoyég Twv Ynepixwv

Ot umépnxol €xouv onuepa HEYAAN EQAPHOYN OTNV arnekovIon TwWV TEPLoad-
Tepwv opydvwv. Ta kupldtepa unepnxoypagrpara rou yivovrat orjpepa eivat:

O Yriepnxoypdenua Anatog: yivetal yla v arnelkovion Tou Nratikou mapey-
XUpatog Kal TNV avAadelen dykwv, KUOTEWY, AmOoTNUATWY KAl EKPUALCTIKWV aA-
AOLWOEWV.

Ewk. 10.12.: Ynepnxoypdenua fratos (aptotepd), xoAndoxou kuotns (0&&ta).

O Yriepnxoypdenua xoAnedpwv: anelkovifovtal ta xoAnedpa ayyeia (evdon-
natikd-eEwnmnatikd) kat n XoAnddxoq kUotn, kat avadewviovral AiBot, dykol,
(PAEYUOVEG KAl JLATATELG TOU XOANPOPOU SEVTPOU .

O Yrepnxoypdenua naykpgatrog yia tnv avadelfn oykwv 1j KUoTEWV.

0 Yriepnxoypdenua orinva, yla Tov npocdloplopd Tou heyEboug Tou opyd-
VOU Kal Tnv avAdel&n aatwuartog, andéepagng Tng onANVIKNG aptnpiag, pri&ng
OTIAjva, KUOTEWV KAl GUYYEVWV QVWUAALWY.

O Yriepnxoypdenua veppwyv — ermveppidiny, yia tn dlariotwon Tou peyedoug
TOUG Kal TNV avadelén Aibwv, dykwv, anooTnUAtwy Kat KUOTEWV.

O Yriepnxoypdenua Bupeoedn adéva, yla Tnv anekovion tng UG Tou op-
ydvou kat tTnv avdadel&n 6Cwv 1) dyKwv.

0 YIepnxoypapriuata Haotwy, 00XEOU, LYVUAKNG XWPEAG, WUWV.

0 Yriepnxoypdenua npooTtdtn-oupoddxou KUoTNG.
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Eik. 10.13.: Ynepnxoypdgnua oupodoxou KUotng.

O Yriepnxoypdenua uitpag Kat eEaptnHATwy yia Tov EAeyX0 Tng uteag (tvo-
Huwpata, ykol), Twv CaATIlyywV Kal TV wobnkwy (KUoTelg, Oykol).

O Yriepnxoypd@nua Kurjong yla Tov EAeyXo NG PUCLOAOYIKNC avAarttuéng tou
eUBpUOU, Tou aplBuol TwV KUNUATWY, TOU TTAAKOUVTA KAl TOU auviakou uypou,
NG Kapdlakrg Aettoupyiag Tou eufpuou Kat yia v avadelEn eEwuRTpLou KUn-
0EWG KAl GUYYEVWV QVWHAALWY OTO EUBPUO.

Ewk. 10.14.: Ynepnxoypdenua kunong (10n eBdoudoa)

0 AlopBpikd untepnxoypdenua yla v kautepn dlepelvnon Tou MPooTtdtn,
SLakoATIKS Yla Ta €0w yevvnTikd dpyava tng yuvaikag Kat Sloloopdyelo yia my
€UKpLVETTEPN amnelkdvion TG kapdildg. Ot eEetdoelg autég avadelkviouy EowWTe-
PIKA dpyava Kat yivovral pe Tn Xpriomn e0IKWY KEPAAWY, TIOU €XOUV HIKPEG dla-
OTAoELG.

O Mapakevtioelg opydvwy: 1 iapakévtnon yiverat e edikry BeAdva, mou e
N BorBela Twv unteprixwv odnyeital oTnv und eE€taon meploxn, e okomd T Aij-
Yn Tepaxiou yia Bowia § v avappdenaon uypou (KUoTewv, TIAEUPLTIKOU UypoU,
auviakou uypou).
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10.9. BioAoyik€ég emdpdoeig

O BlohoyIkEg emIdPATELG TWV UTIEPTXWV OTOUG LoTOoUG TOU avBpWTilvou OWUa-
Tog dev eival anduta yvwoTEg Kal oL andyelg dlapepouy.

H apepikavikr] eritporr] BIOAOYIKWY eriidpdoewv Twv urteprixwv (AIUM), a&lo-
Aoywvtag TIg dldpopeg dnuoaotedoelg YUpw and toug Kivduvoug and tn xenon
uneprxwv, €xel dnpooteloel TNV TIAPAKATW avakoivwon.

«OTIG XaunAéc evrdoelg’ dev €xouv erBeBatwbel onuavtikég PBLOAOYIKEG ert-
MTWOELG O LOTOUG ToU eKTEBNKaAv o€ evtaoelg kdtw ard 100 mW/ cm’. ErurtAéov,
yla xpovoug €kBeong and 1- 500 sec, sruntwoelg dev Exouv napatnenbei akdua
KQl og UEYAAUTEPEG EVTAOELG, OTAV TO YIVOUEVO TNG EvTaong i To XpOvo EKOeONG
elvat uikpdtepo arod 50 joules/cmz»

Ot evtdoelg kat ot xpdvol €kBeomg OTouG omoioug avaPEPETal N avakoivwon,
elval autég mou XPNnoluoToloUvVTal OYjePa OTNV SlAYVWOTIKY UTIEPNXOTOUOYPA-
ola.

‘Exouv dpwg mapatnendel averubuunteg evépyeleq o HeYaAUTEPES EVTAOELQ
and autég mou opiel n AIUM. O kupldtepeg amnd autég eivat:

O Mapaywyn Bepudmrag otoug loTtoug.

O Pr&N otwv AOyw auEnuévng UnXaviknig TaAAvTwong Toug.

O Anuoupyla @uoalidwv otoug totolg 1 au&non Tou uUeyéOoug Toug
(cavitation).

O Mévvnon eNunofapwv? Bpepwv anod yuvailkeg rou urtoBAOnkav og TANOw-
PO UTEPNXOYPAPNUATWV.

‘Onwg mpokUrtTel and Ta napandvw, n Xeron Twv UMEPXWV Yld dlayvwaoTl-
koUg oKoTtoUg dev CUVETIAYETAL ONuavTikoug Kivduvoug. Map’ dAa autd duwg, n
XpNron NG Hebddou mpérmel:

O va yivetal pévo epdoov kpivetal anapaitntn,

O va éxel n MikpdTtepn duvarr ddpkKeLq,

0 n déoun Twv uneprxwy va €xel T Atydtepn duvarr évraon.

TEvraon nxnTikii¢ 8€opng ovopaleTal n evépyeld TnG avd povada emdveiag Tou uhikou d1Gdoong oTn povada Tou Xpovou Kal PETPIETaI
oe mW/ cm?®.
“Meiwpévou pdpoug
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O uniépnxol eival akouoTIKA KUuata pe ouxvdtnteg peyalutepeg and
20000 Hz. H mapaywyn kat n avixveuor toug yivetal otoug HETANAAKTEG
kat Baaifetal ato TieCoNAeKTPIKO Palvopevo. H d€aun Twv UTEPTXWV TIOU
napdyetat pe Bdon 1o @awvouevo autd, aAAnAemdpd OTn CUVEXELA UE
TOUG LoTOUG TOU avBpWTIlVOU CWHATOG Kal KAtd TNV aAAnAemnidpaon aut)
napatnpouvtal didpopa eawvépeva (avakhaon-SidbAacn-arnopedenan).

H amewdvion Twv avatopikwv dopwv Baciletal oTo pavéuevo Tng avd-
kKAaong. To Ioo0oTd TNG EVEPYELAG TIOU AVAKAGTAL ETOTPEPEL OTO ETAA-
AdKTn, orou yivetal n avixveuor) Tou, evw To uttdAolro eEaabevel, kaBwg
ouvexiCel va petadidetal péoa atoug LoToug.

Ta Baotkd uépn evdg unepnxoypdgpou eivat: o mMaApnoddtg, N KEPAAN
e TO PETANAAKTN, O emegepyaatriq, n 006vn, To MANKTPOADYLO, N €EETA-
OTIKY] TPdmeda kal To oUoTnua Kataypaeng tng eovag. Otav oL avakAw-
evol urtépnxol ETOTPEYOUV OTO UETAANNAKTN, LETATPEMOVTAL O NAEKTPL-
kd oruata. Kdbe 1€tolo onpa anelkovifetal atnv 00dvn cav QWTELVY Kn-
Aida, n évtaon tng omnolag eival avd\oyn Ue TV €viaon TG AVAKAWUEVNG
oéoung.

H unepnxoypapia dlakpiveral og OTATIKY KAl SUVAWLKY], EVW OTjUEPA
epapudlovtal kat oL Texvikég doppler kat triplex. Ot BloAoyikég emdpdoelq
TwV umteprxwv dev eival andAuta YVwoTteg, aAd oUpewva pe TIG dlagpo-
peg dnuoaoleloelg, dev €XouV eMIBERALWOE! ONUAVTIKEG BLOAOYIKEG ETIUTTW-
O€IG OTIG XAUNAEQ eVTATELG KAl TOUG [IKpoUg Xpdvouqg €kBeong oe umepni-
XOUG.

- J
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EPQTHZEIZ

A. ATavTOTE OTIG MAPAKATW EPWTHOEIG:

1. Ti eival To TieConAeKTPIKO PALVOUEVO;

2. Mola eival Ta Baoikd pépn evég unepnxoypdpou;

3. Ze 1olo pawvopevo Baciletal n anelkdvion TWV AVATOUIKWY JOUWY OTNV UTte-
pnxoypaegia;

4. Me mola @atwvopueva yivetal n e€acBévnon g d€oUNG Twv UTIEPTXWV Kal arnd
TL e€aptdral;

5. And 1L anoteleital n KEPAA TwV UTEEPTIXWV;

6. Tt elval n Texvikr doppler kat oU xpnouomnoleital;

7. MNoleg eival oL averBUUNTEG EVEPYELEG TWV UTIEPTIXWV;

B. AvTioTOIXiOTE TIG 2 OTHAEG:

Yriepnxikni meploxn dev mipokalel avdkhaon
Avnxn meploxn Tipokalel onuavtiki avakAaon
Yronxikn meploxn dev Tipokahel onuavtik avdkhaon

. EmAEETe TN owoTH anmdvrnon

1. Ov uniépnyot eivat:

A) Orttikd kUpata

B) AkouoTikd kUpata pe ouxvétnteg > 20000 Hz
M AkougoTikd KUpata pe ouxvotnteg < 20000 Hz
A) Hhektpopayvntiki aktivoBoAia

2. Katd 1o refonAekTpikd pavouevo yiverat:

A) MeTaTtpormn UNXAVIKAG eVEPYELAS O€ NAEKTPIKT)

B) Metatportr| unxavikrg evEPYELAG O€ NAEKTPIKY) KAl avTioTpopa
N Metatpor] NAEKTPIKAG eVEPYELAG O 0paTd PWG

A) Metatporr] unNxaviknig evépyelag oe opatd Pwg

=~

3. O peTaM\dKTNg eival uteuBuvog:
A) Na v mapaywyr Twv UTEPHXWY
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B) Na v avixveuon Twv umeprxwyv
M MNa v napaywyn Kat v avixveuon Twv Umeprixwyv
A) Na ) PeTddoon Twv UTePN )XWV

4. H napaywyr| Twv uneprxwv Baoidetal:
A) 10 pavépevo Tng avakAaong
B) 210 pawvdpuevo g didbhaong

N Zto gawvdpevo Tng anoppdPnong
A) Ze kavéva arnd ta napardve

5. To pawdpevo nou npoomnaboupe va anopUyoule e Tn xprion (eA€ sivau
A) Tng avdkAaong

B) Tng oAkr|q avakAaong

[ Tng anoppopnong

A) Tng didBAaong

6. H akouoTikA okid epgpavicetat:

A) Otav yivetal oAk} avdkAaon Tng dEoUNG TwWV UTEPXWV
B) Micw and to fnap

N MNiow and to veppd

A) Otav dev yiverat avdkhaon
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