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YTrépnyol

» 01 uttépnxol ival dlapnKkn EAACTIKA KUPATa ue ouxvoTnTa peyaAutepn atrd 20
kHz tTOU €ival TO avwTaTo OPIO TS AVOPWTTIVNG AKONG.

» 21N O1ayVWATIKNA IATPIKN XpNoIMoTIolouvTal uttEpnxol ouxvornrag 1-50 MHz

» OI ATTEIKOVIOTIKEC EQAPUOYEC TWV UTTEPNXWYV BaaifovTal 0TO QAIVOUEVO TNG
AvVAKAQONG TOUG OTIC DIAXWPIOTIKES ETTIPAVEIEG METAEU DIAPOPETIKWY OONWY TOU
avOpPWTTIVOU CWHATOG:

» APXIKA EKTTEUTTETAI EVAG NXNTIKOG TTAAUOC 0 OTT0i0¢ d1adidETAl JECO OTO CWHA.
Karta 1n 01add0oaor Tou ouvavTta dIAPOoPES ETTIPAVEIEC KAl I0TOUG.

*O AVIXVEUTNG KATAYPAPEI TOOO N £VTAON TG avakKAAoNg 000 Kal 0 XPOVOG TTOU
QTTAITEITAI VIO VO PTACEI OTOV AVIXVEUTH.

=ATTO TOV XpOVO TNG KaTtaypaPnc kabopiletal n trepioxn (N atrocTaon) oTnv
OTTOIa £YIVE N AVAKAQON VW N €vTaon TNG avakAaong divel TTANPOYOPIEC YIa TNV
dour aTtrd TNV oTroia TTPONABE.



» Ol UTTEPNXOI £XOUV ONUAVTIKA TTPOCPOPA aTNV dIAYVWOTIKA IATPIKA ME
Eva eupuTATO PACHA EPAPPOYWV:

*21nv MalguTiKn XpNnolJoTroiouvTal yia TV dIaTTioTwaon EyKupgoouvng,
TTPOOdIOPIONO NAIKIOC eupuou, dIATTIOTWON CUYYEVWYV AVWHAAIWY,
eupeon TOTTOU AMVIOKEVTIONG.

*21nv lNMaBoAoyia yia TNV AtTEIKOVION OpYAvVWY, AWn TTANPOPOPIWY YIa
TNV JOPPN Kal TNV BEonN Toug, yia TNV oUCTACH TWV I0TWV
(XapPOKTNPIOKOG IOTWV) KAl TNV OJOIOYEVEIA TOUG WG TTPOC TNV oUvOeon,
yia TNV d1a@popIkr dIayvwaon METACU KUOTEWYV KAl VEOTTAQOUATWV.

*21nVv KapdioAoyia XpnoIJOTToIoUVTAl VI MEAETEC TOU KAPODIAYYEIOKOU
OUCTAMOTOC KABWC Kal yIa TNV ATTEIKOVION KIVOUUEVWYV ETTIPAVEIWY TNG
KapOoIdg.

»H xpnon Twv UTTEPNXWY OEV EVEXEI YVWOTOUC KIVOUVOUG YIa TOUG
£CETA(OMEVOUC KAl YIa TO TTPOCWTTIKO. I1d1aiTEpa deV UTTAPXEI O KivOUVOC
TWV YEVETIKWYV ETTIOPATEWV.









Mnxaviké KUHO
» Av TTpoKANBEi pia diatapaxr o€ Eva UAIKO TTOU NPEUEI
(I00PPOTTEI), TO JOPIA TOU, OTNV TTEPIOXI OTTOU TTPOKANBNKE N
dlarapaxn, perarotriCovral atro TIC OE0EIC I00pPOTTIAC TOUG. ETTeIidn
OMWG Ta PopIa auta aAANAETTIOPOUV PE TA YEITOVIKA TOUG DEXOVTAI
OUVAUEIC TTOU TEIVOUV VA TA ETTAVAPEPOUV OTIC APXIKEC TOUC BETEIC
EVW OTA OITTAQVA TOUC aOKOUVTAI QUVAMEIC TTOU TEIVOUV va TA
EKTPEWOUV aT1TO TN B€on Ico0ppoTriac. ‘ETol, n diatapaxr dladideTal
ATTO TN MIA TTEPIOXN TOU UAIKOU TNV GAAN KAl OAQ TO onuEia Tou
UAIKOU eKTEAOUV dladoxIKa TNV idla Kivnon. H diddoon auTtng tng
dlATAPAXNC OTO XWPEO OVOUAZETAl KUMA.

> [a tn dnuioupyia evocg KUpATOC XpelalovTal N TTRYNA TNG
dlatapaxng N TTNYR Tou KUpATog, dnAadn n aitia TTou Ba
TTPOKAAEDEI TN dlaTtapaxn Kal Eva UAIKO (MECO) OTO OTTOI0 KOBE
LMOPIO AAANAETTIOPA UE TA YEITOVIKA TOU (EAQCTIKO UECO).



Mnxaviké KUHO

» Ta Kuuarta 1Tou O1adidovTal O€ £va EAAOCTIKO NECO

ovopadovTal HNXavika Kupata. O KUPATIONOC OTNV ETTIPAVEIA TNG
BaAacoag, n diadoon Twv dOVINOEWV KATA UNKOC EVOC OTEPEOU KAl
0 NXOG €ival JEPIKA TTAPADEIYUATA UNXAVIKWY KUUATWV.

» Kara tn d1adoon €vOC KUPATOG OEV EXOUNE METAPOPA UANG ATTC
UIa TTEPIOXN TOU EAQOTIKOU UECOU O€ AAAN. Ta poépia Tou EAACTIKOU
LMEOOU KIvouvTal YUpw aT1Td TN BE0N 1I00pPOTTIAC TOUC



To NXNTIKO KUPO

» Me tov Opo KVOUO evvoovuEe KOAOE OloTapOyYn TOL UETOPEPEL
EVEPYELOL KOL OPUT LE OPLOUEVT TAYVLTNTO.

» To xouoto dlokpivovol o€ UNYOVIKA Kol GE NAEKTPOLLOYYVITUKA.

» To pnyovikd xkopato TPOKOAODVTIOL OO KIVNGCES COUAT®V GE
EMOOTIKO UECO KOL LETOPEPOLY UNYOVIKT] EVEPYELD. XTIV KOTnyopio
QUTH OVIIKOUV KOl TOL Y1 TIKG KOUOTO.

»Ta niektpouoyvntikd Kopoto €lvor 1 TOwTOYPOV] 0140001 EVOC
NAEKTPIKOD KOl €VOC UOYyVNTIKOL TEOIOV, KOOETOV peETOED TOLC Ol
EVTOACELS TOV 0TOIOV HETAPAALOVTOL TEPLOOIKA. TETOL0 TOPAdELYLD Elvor
Ol OKTiveg —X.

Mia Bactkn 0l@opad TV UNYOVIKOV KOUATOV UE TO AEKTPOUAYVITIKA
etvol OTL TO TPOTO OLOIO0VTOL LOVO UEGH TNG VANG, OmOLTOVV OMNANON
EVOL LEGO O1A00CNG VA TOL OEVTEPOL OL0LOId0VTOL KOt 6TO KeVO. 'Etotl yio
TOPAOELY LD, TOL TIYNTUKA KOUOTOL OEV O100100VTOL GTO KEVO.



» Mia GAAN d1dKkpion UETAED TV KUUATMV vl TOL OTOUNKN
KOl TO EYKAPO10.

® Awunkn ovoualovior TO  KOQOTO, OTO OTOioL Ol
owTopayec  yivovror  otnv 0w katevboven  ue Vv
KotevOLVGT 01O0CNC TOV KOUOTOG.

® Eykdpowo ovoudlovtolr To KOUOTO, GTO OmOlol Ol
olatopayes Aappavovv yopo kabeto mpoc tnv KatevLOvVoN
O1A00GMC TOVG



Ta onueio TOv EAUGTIKOV LEGOL TAAXVTOVOVTOL GE OlELOVVON
KABeTN TPOG ™ 01EVOVVET O1AOOGTC TOV KOUOTOG




Ta popla Tov EAAGTIKOV LEGOL TAANVTMOVOVTOL TOPAAANAQ
oTn 01evLVoN O1BOO0GTMC TOV KOUOTOG.



» To mmrikd KOHATO, TO OTOi0. YPNOIUOTOLOVVINL OTIC
OTPIKEC EQPAPUOYES UE DTEPMYOVLS, EIVOL OLOUNKN UNYOVIKA
KOLLOUTOL.

» To va mapoyBel Eva ymTikd kduo amonteital pio Tnyn M
OOl VO EKTEAEL TOAOVTIWOGELS TPOKOAMDVTIOG L0 UNYOVIKY)
OLaTOPAYN G’ VA VAIKO TTOL NpeUEL (160pPOoTEL).

e Tote ta popla TOL LAIKOV UETATOTICOVTOL OO TIC OEGELS
1GOPPOTHAG TOVS, OAANAETIOPOVTOGC UE TA, YEITOVIKA TOVC, UE
QTTOTEAECO. 1 OLOTOPAYT] VO OLOOLOETOL OO TN WO TEPLOYN
TOV VAIKOU LEGOV OTI YEITOVIKT] MG KV,



» T vo mopayBel Eva mmrikd kO owonteitonl pio Tnyn n omoio vo
EKTEAEL TOAUVTMOGELS TPOKAADVTOS UL, LUNYOVIKT) OL0TAPOYN G EVOL VAMKO
mov npeuel (1eooppomel). Tote ta Loplor Tov LAIKOV petTaTomiCovton amo
TIC 0€0E1C 160pPOTLOC TOVG, AAANAETIOPOVIOG LE TO YELTOVIKA TOVG, LE
OTOTEAEGLOL ] OOTOPOYN VO OLOOIOETOL OO TN WOl TEPLOYT TOL VAIKOV
LEGOV GTN YEITOVIKY) MG KOLLAL.

Hopaosrypo Topaymyns Kot o1adoons NyNTikov KOROTtos. To nynTiko Kopo,
OL00LOETUL TPOKUADVTUS TUKVOUOTO (CUUTIEGT]) KOl APULONATA (APULiMGCT)) TOV
HOPLOV TOV HEGOV L0006 S OGS UTOTEAEGUO TMV TUAAVTAOGEOY YOP® 00 TN O&on

160PPOTTLUS TOVG.



» To copotioto EKTEAOVV ApUOVIKT TOAAVTOOT (TEPLOJIKT Kivnion) YOpm
amo TNV BEon 16oppomiog

»H onuavtikdtepn mopauetpog mov ennpealeton eival | wieon. 'Etot, ta
NYNTIKA KOUOTO UTOPOVV VO TTEPLYPOPOVV GUVAPTNGEL TOV UETOPOADV
NG TEGMC TOL LEGOV OLAO0GTC 1) OTTola £COLTIOG TNG TAAAVTWOGNC TOV
COUATIOIMV VPIGTATOL TOTIKEC AVENGELS (TLKVAOUOTO) KOl LEIDGELC
(apompoTa).



» Mo avoAroyia eival Evo TOAAOUEVO EAOTIIPLO, OTTOV TO!
Koot oynuatiCoval Kadme 01 GUGTEPOUEVEC 1 EMUNKELS
TEPLOYES LETOKIVOVVTOL KOTA UKOC TOV EAATNPLOV

OO OUIENII0 6000

OOOOOUIENE0 60 6 OHIEisEo 000 0

AonKec KO O v TRAASILEVO SARTNPLO, OTIOV PUAVOVTOL TR TV KV LAT

KO TOL OP LD JLOLTCL.




IHopapeTpor TEPLOOKIG Kiviiong

» llepiodog, T, eivor o ypOVOC TOL OmOLTEITONL YL VO
oAoKANPmOEl €vac wOkAog (uia emavdinym). Eitvor mavtote
OeTikn ko N povdda e oto debvég avotnuo povadwv (S1) sivon
TO 0EVTEPOAETTO (S).

>  Xvyvotmrto, f, opilovue tov aplOud tov KOKA®V o1 povado
TOV YPOVOL (OTNV MEPIMOON TOV KLUATOV TOV 0apliud TV
TOAQVTOGEMV TOV TO, GOUATION TOL UEGOV KAVOLV YOP® OO TN
Ocon 1ooppomiag tovg o€ €va dgvtepOAEnTO). Eivar mdvrote
OeTikn ko N povdda e oto debveg avotnuo povadwv (S1) sivon
10 hertz (Hz):

1 Hz =1 xdxhog/s =157




» Ao TOV 0pIGUO TOVC, 1 GYECT] TOV GLVOEEL TNV TTEPi0dO0, T,
ue v ocvyvotnra, f, etvou:

» To yop1kd avaroyo e mep1ddov Eivort To UNKOS KOUATOC,
A.

»To unkog Kouatog ival ico pe TV ATOGTUCT) TOV OLOVEL
TO KOO GE U0 TEPTOOO.



OcueMoong eEloMoN TS KUUATIKNG

»H toyvnra, Vg, TOL NYNTIKOD KOUATOG GE VO, GUYKEKPIUEVO HEGO
etval otaBepn) ko kKaBopileTon amd TIC 1010TNTEC TOV UEGOV.

»Eme1dn n toydmTo. TOL YOV OVGLUCTIKA TEPLYPAPEL TO TOGO
nokptd OBa @tdoel €va MUKVOUO OE GULYKEKPIUEVO YPOVO, 1
ToyLTNTA KaBOPICEL TN GYEGT OVALEGO GTT) GLYVOTNTO KO TO UNKOG
KOUOLTOG.

»To ywouevo Tec ocvyvoTNTOC LE TO UNKOC KOUOTOC Olvouv Tnv
aTOGTOCT] TOV OOVVEL TO KVUUO KAOE OgLTEPOAETTO, ONANOT TNV
TOYVTNTA TOV:




TaxuTnTa NXNTIKOU KUMATOG
»H tayvtnta tov yov givarl otadepn) Yo £vo CUYKEKPIULEVO VAIKO,
oniaodn oev e€aptdtal ovte amd tn cvyvotnta, f, ovte amd To UNKog
KOUATOC, 4. AVTO onuaivel Ot av YvopIiLOVUE T GLYVOTNTO,
UTOPOVUE VO VTTOAOYIGOVUE TO UNKOC KUUOTOC KOl VTIGTPOQOL.

2oyvornta (Hz) Mnko¢ kbuotog
100 15m

1000 1.5m

10,000 15 cm

100,000 1.5 cm
1,000,000 = 1 MHz 1.5 mm
10,000,000 = 10 MHz 0.15 mm

(BewpwvTag OTI N TaXUTATA TOU AXOU gival 1500 m/s)



IIpocEYYIGTIKES TIHES TNS TUYVTNTOS TOV N0V GE OLAPOPU NECA

Yiko ToydTnra Tov Hyov, V, (M/S)  Akxovotikn uméonon
Z (10® kg/m?-5s)

Aépoag 344 0.0004
Aimog 1440 1.3
MoaoAoxog 16T0¢ 1540 1.63
Nepo 1500 1.5
Mug 1570 1.65
Oo710 3500 7.8

[1a O1a@OPETIKA UAIKA, dlaPopEc aotnv Taxutnta diadoong Tou Mxou
EXOUV WG OTTOTEAEOUA AVTIOTOIXEC OIAPOPEC OTO PMNKOC KUPATOG, ME
TN ouxXvOTNTA VO TTAPAUEVEI OTABEPN.



AKOUOIKN ENTTEONCT MEOOU

» Me 10V 0p0 0KOLOTIKN EUTEONCT EVVOOVLE TO YIVOUEVO TNG
TUKVOTNTOG TOV LEGOV O1AO0CTG KO TNG OKOVGTIKNG TOYVTNTOG,
NG TOYLTNTOGC ONANOT] LE TNV OTTOid O YOS OL0OLOETOL
(PLGLOAOYIKA GTO GLUYKEKPILUEVO UECO:

H axovotikn eunédnon perpdton oe Kg /m? - sec.

» H tyun ™ akovoTikng eumédnong eival mapOLoL, Yol TOVG
LOAOKOVC 16TOVC, OO €1Vl TO MTTOG, TO VEPO KOl Ol LVEC KOl
OLOPEPEL TTOAD Y100 TOV OLEPOL KOLL TOL OGTA.



AAANAETIOPACEIGC KUMOATOG ME TNV UAN

»H d1adoon Twv NXNTIKWY KUPATWY O€ £va PJECO £CAPTATAI ATTO
TIC (PUOIKEG I0IOTNTEC TOU JECOU auTtou. Eav, yia TTapdadelyua, To
UECO 01adoaNC €ival 1O id10 (TT.X. VEPO), TO KUUa Ba d1adoBEi pe
oT1abepr) TOXUTNTO KOl OTOOEP KaATEUBUvOn YwpIic va
aAAOIWOOUV ONUAVTIKA TA XAPOKTNPIOTIKA TOU.

»Katad tnv 01000 ToU TO KUMO OUVAVTA UAIKA ME OIAPOPEC
OlIOOTACEIC KAl ouvBeon Tou €mMdpoUV OTO KUua  Kal
UETABAAAOUV TA XOPAKTNPIOTIKA TOU.

»>Ta @aIvOPeEvVa TTOU TTEPIYPAPOUV QUTEC TIC METAPBOAEC €ival N
avakAaaon, n d1aAaaon, n okeEdaaon, Kal To paivouevo Doppler

» TauTtoxpova, To NXNTIKO KUua Kata Tn 01adocrn Tou otnv UAN
upioTartal E€acBEvIon Kal atroppoPnaon.



AvakAaon kai d1a6Aaon
»AvakAaon (1 aAAIwG NXw) dnuIoupyeital oTav Eva KUua aAAalel uEoo
d1adoang, otav dnNAadn cuvavTnoel hia dIETTaQr, JE OIQOTACEIC
MEYAAUTEPEC ATTO TO UINKOG KUMATOG Kal OIQ@OPETIKI AKOUCOTIKI)
EUTTEONON

»Me Tov 0po dleTTaPn opileTal TO CUVOAO TWV CNUEIWV PETALU dUO
MEOWV PE DIAPOPETIKEC OKOUOTIKEG EUTTEDNOEIC. OI TTEPICCOTEPES
BioAoyikég dieTTaPEC dnUIoupyouvTal atTd I0TOUC ) 6pyava Ta oTToia
EXOUV OIA@POPETIKI AKOUOTIKN EUTTEONON ATTO TO APECO TTEPIBAAAOV TOUG

»2TNV TTEPITITWON TTOU TO KUUA TTPOCTTITITEI KABETA OTN JIETTAPN, TOTE
MEPOC TOU AVOKAATAI O AKPIBWS avTiBeTn KaTeuBuvon Kail TO UTTOAOITTO
TTPOXWPA OTO dEUTEPO PUECO XWPIC aAAayn TN dieuBuvong diadoong
OAAQ PE HIKPOTEPN EVTAON (TTAATOG).

»H avakAaon €ival Tooo yeyaAutepn 000 PJEYOAUTEPN €ival n dlagpopa
OTNV OKOUQOTIKN EUTTEDNON, Z, METACU TWV OUO PUECWV.



AvakAaon kai 61a6Aaon

|, €ival N €vTaan Tou NXOU TTOU TIPOCTTITITEI OTNV ETTIPAVEIQ,
|, €ival n €&viaon Tou Xou TToU avaKAATal OTTO TNV ETTIPAVEI
|5 €ival N €vTaan Tou NXou TTou OIadiOETal JEGA ATTO QUTAV TNV ETTIPAVEIQ.



YKEooom

» Me 10V 0po 0KENOT EVVOOVLE TO GUVOAO TMV TOAAATAMY
AVOKAAGEMV Kot OLlOAACEDV TOV MYNTIKOV KOUOTOC TPOG OAEC
TIC KOTELOVVGELS ECUITIOC LIKPDV ATEAELDV EITE TOV LEGOV
(avouoloyEveln) gite Tne olEmaPNC (TpayvTNTA ETLPAVELNC).

»> ZKEONON TTPOKAAEITOL OO ATEAEIES, OLOLOTAGEWMV
TOPOTANCLOV N KO LKPOTEP®V OO TO UNKOC KOUATOC TOV

4

NYOv



Y KEooom

» Hyol younAov cuyvotnt®mv (LEYAAO UMK KOUATOG)
EMNPEAOVTOL HLOVO OTTO YOVOPOELOEIC OTEAELES

» Hyot vynAov cuyvotntomv (Apa e LKpd UK KOUOTOG)
VELOTOVTOL LEYOAVTEPT] GKEONGT) KOOWC eMnpedlovTol aKOL
KO 07T WKPOUTEAELEC.



Amoppopnon ko €ac0évion

»H evépyeto mov LETAPEPETAL LE LA, VITEPTYNTIKT OECUT)
ATOPPOPATUL GTAOIOKA OTTO TOVS 1GTOVE TOL GMOLOTOG TOV

GLVOVTA KOTA TN 01006 TNG UE OTOTEAEC LA VO EE0GDEVEL.

» AXLo1 AOYO1 TOV 00N YOLV TNV €£0GDEVION TNG VITEPYNTIKNG
OECUNC VAL TO YEYOVOC OTL KATA TN O1A00GT) TNG, TO EVPOGS (N
OLOLTOUT] TNG) OWEAVETOL KO 1) EVEPYELN KATAVEUETOL GE Uia
EVPVTEPT TEPLOYN UE ATOTEAEGLO TN UEIMOT TNC EVTOONS TNG
OEoUNC, KAOMC Kot TO YEYOVOC OTL AOY® GKEOAGMC TNG OEGUNG OO
OB YLTOVG AVOKAUGTES OTO OVOLLOLOYEVELES, £VO, TOGOGTO TNG
EVEPYELOG OTTOULOKPVVETOL OTTO TT) OLOOTOOUEVT] OEG LT

»H eEacBévion Loym okédaomnc eitvar avaioyn e 4ne SOVVaUNG
MG cvyvotntac. Emouévmc ogv gtval ovvatov va ypnoipomnoinfovv
VITEPTYO1 LEYAANC GLYVOTNTOC AOY® TOL POLVOUEVOD TNG OKEONOTGC.



H €€aoBEvion eival eKBETIKN Kal ECapTaTal ATTO TO
ouvTeAEOTN £cacBeEviong, -

O ocvvtedeotnc eCocBEvionc, u, ECopTATOL OO TIC PUGTKEG
1010TNTEC TOL LEGOV OLAOOGTC KOl OTTO T GLYVOTNTO TNG
OECUNC. XE YEVIKEG YPUULES, 1] ATOPPOPNON TV VITEPTDV
a0 TOVG LOAOKOVC 16TOVC, Ko dpa 1) eEacOEvion Toug, etvat
LLIKPT] GTIC OTTOGTACELS TTOV EVOLAPEPOLV.



Bd0oc vrooumiaciocuot (fabog oOmov £xel amoppo@nOel n puiomn
apPYIKN £VIAGT)) TOV LIEPNYOV GE HOAUKO 16TO GE OLAUPOPES
GLYVOTNTEG

Xvyvotnta (MHz) MnjKog Koupatog Bdbog

(mm) VTLOSITANG OGOV
évtoong, L, (cm)
1.00 1.54 6.0
5.00 0.31 1.2

10.0 0.154 0.6



»O1 youUnAOTEPEC GLYVOTNTES OMOPPOPMOVTIOL TIO apyd (dtovdovv
LEYOADTEPN OTTOGTAGT)) GE GYECT UE TIC VYNAOTEPEG.

»evikd, 10 Baboc vmodmlactocuoy €ival avTIGTPOPM®S AVAAOYO
TNG GLYVOTNTOG.

® Autd onuatvel 0Tl €vag vEpnyog cvyvotntag 1 MHz £yer Bdbog
vroowtAactlacpov, L, , ico pe 6 cm, evo £€voag vrTEPNYOG
dekamAdolac  ocvyvotntog, oniaon 10 MHz  éyer BdBog
vroowrAactoopon, L, , ico pe 0.6 cm, oniaon to vVTOSEKATAAGLO
TOL VITEPMN YOV TOoL 1 MHZ.

*Enouévmc o vrepnyntikog mwoAuog tov 10 MHz Ba dwoobel otn
VTOOEKOTMAAGLY amocTaon ond ekeivov Tov 1 MHz wtpiv vootel v
o1 akpwg amoppoOPNoN.



IHopoymyn Kol aviyveLe] VITEP YOV

»H mopaymyn Kot 1 oviyvensn Tov NynTikov KOUOTOG
GYETICETOL UE TNV TOAAVTMGT EVOC OVTIKELLEVOV.

» 2TV TEPIMTMON TV VILEPTYMV TO OVTIKEILEVO OVTO
KoAgiTon yooAcac 1] LETAAAGKTNG.

» O LETAAAAKTNG EIVOIL L0l GLOKEVT] TTOV UETATPETEL LI
LOPPN EVEPYELOC GE GAAN KOl GE OTNV TNV TEPITTMOOT), TNV
NAEKTPIKN EVEPYELD GE NYNTIKT KO OVIIGTPOPOL.



» 'Evac Tt€1010¢ METOAAAKTING €lvol Kol TO UEYAPMOVO OTOL £va
OLAPPOYLOL KOVOELWOOVS GYNUOTOS, TOAAVTMVETOL KOl TOPAYEL MYNTIKA
Kopoto

f

Speaker

To owppayuo @épel Eva mnvio, HE Vo LOYVATI GTO ECGMTEPIKO TOV.
Otav 10 mnvio Jwppéetarl amd YPoviKd HETAPOAAOUEVO PEVUN, GTO
nwoyvntn ookeiton petaPariropevn ovvoun. H odvoun avty mpoxarel
TNV TOAGVTMGT) TOL HOYVITI KOl TOL OL0PPEYLLOTOS, TO OTOI0 EKTEUTEL
NYMTIKA KUt 6tov TeEPPdirlovta aEpal.



» O LETOAAAKTNC LTTEP YOV AEITOVPYEL UE TTOPOUOL0 TPOTO LE TO
LEYAPMOVO 0TV ETOPACEL GE QLTOV U0 YPOVIKE LETAPAAAOUEVN TAGT
N €val LoryvnTiko edio. AnAaoN TOAAVTOVETOL Kol TOPAyEL NYO.

» To cLGTILOTO CVTA YPNCILOTOIOVVTOL KOL LLE TNV OVTIGTPOQN
OL0OTKOGTOL (G OLVLYVEVLTES T(OV.

»Koatd ) dedikacio avth, To ynTikod KOUO TPOKAAEL T1) GUGTOAN Kol
OLOGTOAN EVOG VAIKOV, TOPAYETOL TAGT 1) LOYVITIKO TTENT0, Ta, OOl
UTOPOoVV va LETPN OO0V Kol va ypNGLUomotnfovy yia TV Teptypaet) ToU
EIGEPYOLLEVOL NYOV.



IHopoymyn Kol aviyveLGT] VITEP OV

»H mopaymyn kot aviyvevon tov vrepnymv Pacileton oto
TECONAEKTPIKO QUIVOUEVO GUUPMOVO LLE TO OTTO10, VGTEPD, ATTO
CLUTIEST 1 EPEAKVOUO, ELPOVICOVTOL ETEPOVLLO POPTIO GTOL
AKpPO EVOG DAIKOV KOl OVTIGTPOPO 1| EQOPLLOYT LLOS OLOLPOPAG
OLVOUIKOD GTO GKPOL EVOC TETOLOV DAIKOV £YEL GUV ATOTEAEGLOL
TNV GLUTIEST 1] TOV EPEAKLGUO TOV.

» To vAKd Tov £yovv TV 1010TNTO OWTH OVOUALoVTOL
meConAekTpika Ko meptAauPdvouv ovciec OTme Etvar ot
KPUGTAAAOL TOV Yo Aallor KOOMS Kol O1UPOPOl KEPOUTKA VAKA,
OT™C TO KPALo LOADPOOV-(pKOVIOL-TITOVIOV.



IHopoymyn Kol aviyveLGT] VITEP OV

> v Topaymyn TV VITEPNY®V EQAPUOLETOL KATAAANAO
EVOALAGGOUEVO OVVOUKO GTO AKPO TOV VAIKOV. To ovvauko
AVTO TPOKUAEL TEPLOOIKY) UETUKIVIION TNC EMIPAVELNC TOL
VAIKOD KOl GTI GUVEYELD TOAGVTIWOON TOV YEITOVIKOV LOPI®V
TOV 0EPA KOL TNV TOPAYDYT] TOV DITEPTYDV.

>0 TNV aviyvevon Tov VIEPNYOV YPNOILOTOIEITOL O 1010G
HetoAAaKTNG. To KOUO TV VLREPNY®V TPOCTITTEL CGTOV
LETOAAQKTT, OETEL GE TOAUIKY) KIVNGN TNV ETLPAVELDL TOV, UE
OTOTEAECUO, TNV ONUIOVPYIR OOPOPAC OLVOUIKOD GTO AKPO
TOV, 1 OTTO10, KOl KOTOY PAPETAL.



»Me ™ Ponbeia petollk®v MAekTpodimv, OV TOTMOHETOVVTINL OTIC OVO
EMUPAVELEG, EQOPUOCETOL MAEKTPIKN TAGN GTOV TIECONAEKTPIKO KPVUGTOALO
NAEKTPIKT] TAGT.

» Otav epopudletar unoevikn taor, o KPOOTUAAOC, O OTOI0G apylKd  £yel
GUYKEKPIUEVEC O10IGTAGELC (a1).

» Otav o010V KPOGTOAAO E€QOPUOCTOVV TAGELS avTIOETNC TOMKOTNTOS, O
KPUGTAALOG OtacTéEAAETOL (B) N vuoTEALETAL ().

»Télog, 0Tav 6TOV KPOGTUAAO EQAPUOCTEL YPOVIKA UeTAPOALOUEV TAOT LE
EVOAALAGGOUEVT] TOATKOTNTO, TOTE AVTOC TOUAQVTMVETOL.

»H toldvtoon tov 000 EMPAVEI®V TOV HETAOIOETOL GTO WHECO TOV TOV
wePPAALEL, TOPAYOVTAC NYNTIKA KOLLOTO.



IHopayoyn Kot aviyvevon vrEpNy®V

» O meConAekTpikol KpOOTAALOL TOV ¥PNGLULOTOLOVVTNL GTOVG
LETAAAAKTEG VTEPN YWV EYOVV TN LOPPT] KUKAIK®OV OICK®V
(O10K0ELOEIS KPOOTAAAOL).

»Kd0e kphoTaldog £xel Lol GLYKEKPIUEVT] GLYVOTITOL
GUVTOVIGLOV, GLYVOTNTO ONACOT) GTNV OOl OOVEITOL OTOV
EQPOPUOGTEL L0 EEMTEPIKT] TAGT] KO ETOUEVOC TAPAYEL YNTIKA
KOUOTO GUYKEKPIUEVIIC CLYVOTNTOC.

»H cuyvotnto cuvTovicuov gival avtioTpOQmS ovaAoYn LUE TOV
TAYOVE TOV KPLGTAAALOL



» Q1 uTTépnyol TTOU Xpnoluotrolouvtal otnv laTtpikr) dgv gival €va
KOl JOVO NXNTIKO KUPA OAAQ pIa OEOUN KUPATWV.

»H popen TnG 0EopNG eCcapTaTal ATTO TIC IOIOTNTEC TOU UETAAAAKTN
KOl TTIO OUYKEKPIMEVA OTTO TN OIQUETPO KOl TN OuxvoTnta
OUVTOVIOHJOU TOU KaBwC¢ £TTioNg Kal aT1ro To oXrua Tou.




=

Amopoxpuepive
mTEolo

»Kovtivo medio ((ovn Fresnel): m 6éoun cvykAivel
» Amopaxkpovcuévo medio (Cwvn Fraunhofer), n déoun amoxAiver.

To pnxog tov KovivoL medlov, De ne, KAOMS KO 1] YOVIO
aTOKAIONG, @, TOL ATOUAKPVGUEVOL TTEOLOV ECOPTMOVTOL OTTO TNV
OKTIVO I TOL UETOPOTEN KOl OTTO TO UNKOG KOUOTOC, A, TOL NYOV:

Sing = O.6(£j D =
r

Fresnel




A

TeXVIKEC EKTTOUTTNC UTTEPHX WV KATA TTAAMOUC (pulse-echo’

Yiuo IhelonheskTpiko

VIOETH PSS Hi'l;?:;ﬁ"l-'i' ".I AR
I"- I| ! [N | I II II I

» O1 TOAOVTMOGELS TOV LETOAAAKTI LETAPEPOVTOL GTO OVOPOTIVO cOU
HECH LI0C KEQPOANG TTOV KOAVTTETOL LE EVOL «OTPMUOL ETIKAALYN S (gel),
LLE TUKVOTNTO TOPOUOL, TOV BLoA0Y1KoU 1610V, TOL TOTOOETEITOUN TAV®
GTO OEPLLAL.

»H ypnon 100 «GTPOUATOS EMKAAVYNC» 001 YEL 6T GVLEVEN TMV
EUTEONCEMV TOL UETOAAAKTT) KOL TOV 1GTOD KOl TN LEIMGT TNG OTTMOAELNG
NYNTIKNG EVEPYELNC, 1] OTTOL0L GE OLUPOPETIKT) TEPITTMOT EIVAL LEYAAN
KOOMC 1| AKOLOTIKN EUTEONCT TOV IGTAOV OLOPEPEL KATA TOAD OO 0T
TOV 0EPQL.



TeXVIKEC EKTTOUTTNC UTTEPHX WV KATA TTAAMOUC (pulse-echo’

Yiake IheloniewTprko

VTOGTIPLING GTOLLELD

» To vAko vrootpiEne amocPEverl TV 0OVNGT TOL TAPAYOVV TA
NYNTIKA KOUOTA, TO, OTTOi0, AoV OVUKANGTOOV GTO GO0, TPOGTITTOVV

OTO UETAUAAGKTY).

Me avtOv ToV TPOTO AVTO O EIGEPYOUEVOC (TTPOGTITTOV) NYNTIKOC
TOAUOC LETATPETETAL GYETIKAE YPIYOPU GE NAEKTPIKO TOAUO.

» H 10100 6uoKELN-UETOALAKTIG UTOPEL KO VO EKTTELWYEL TO VITEPTYNTIKO
KOUO OAAQL KO VO, OV VEDGEL TOVG OVOKAMUEVOVS NYOVC, OPOVTUC LUE
AVTOV TOV TPOTO Kl (G EKTOUTOC KO MG OEKTNC.



ATTEIKOVION HE UTTEPNXOUG

>0l QATTEIKOVIOTIKEC E€QPAPMOYEC TWV UTTEPNXwV Paacifovral OTo
(PAIVOUEVO TNG AVAKAOCONG TOUG OTIC OIAXWPICTIKEG ETTIPAVEIEC
METACU OIAPOPETIKWY OOUWV/OPYAVWY TOU avOPWTTIVOU CWHATOC
(a).

»> 2KeQAOEIC ATTO OOMEC MIKPWV OIOOTACEWYV (OUYKPIOIYEG UE TO
UNKOG KUMOTOG) MEOA OTO Opyavo, divouv TTANPOo@opIEC yia TNV
E0WTEPIKN dour Tou opyavou (b)




ATTEIKOVION ME UTTEPNXOUG

»[a TTapadelyua €vag Oykog dlaxwpiletal  atro pia KUoTtn
YEUATN UYPO HE TN BoNnBeia Twv UTTEPNXWYV WG €CNG:

To uypd TNG KUOTNG O0tv Oa Owaoel OKEDAOEIC AOYW TNG
OMOoIOpOoPPNGS OOPNG TOu (MOVO Ta ToIXWMATA TG KUOTNG Oa
OWOOUV aVAKAQCEIC), VW aVTIOETA, EvaG OTEPEOC OYKOG, TTOU
QATTOTEAEITAI ATTO OKANPOUC 10TOUC TTOAAWV TTUKVOTATWV (TTX

AOYW TWV ATTOTITAVWOEWYV TTOU UTTOPEI va TTEPIEXEI) Ba dWOEI
TTOAAEC OKEDAOTEIC. o o=

~




ATTEIKOVION ME UTTEPNXOUGS

»To pupéyeboc evoc avtikelwévov mov  givor  Kovo  va
AVOKAAGEVGKEOAGEL TOV MNYO €CUPTATOL OO TO UNKOC
KOUOTOG, ONAQOT) TN GLYVOTNTA TOV MYNTIKOV KOUOTOG.

»Av &va avTikeipevo elvatl oA LIKPOTEPO OmO EVOL UNKOC
KOUOTOG (MWKPOTEPO OGO TO Y2 TOL UNKOLS KOUOTOG TOL
NYMTIKOD KOUATOG), O0ev Oo avUKAACEVGKEOAGEL TOV MYO.
Avtifeta too peyalvtepa avtikeineva givor mOAD KOADTEPOL
OLVOKAOGTEG/GKEOUGTEG

»Enouévaog n yopikn OoKPITIKY IKOVOTNTO TG OTEIKOVIOTC
LE VTEPNYOVE ECOPTATOL AUEGO OO TO UNKOC KOUOTOC TOV
KOUOLTOC



ATTEIKOVION ME UTTEPNXOUG
»O1 cuyvotnTeg LIEPNY®Y OV Ypnoipomotovvtol oty latpikn (1-50
MHZz), avtictoryodv ce unkn KOUATOG TS TAENS TOL MM Kol ETOUEVOC
UTOPOVV VO OVOKAOGTOUV/GKEOOCTOUV OO  OOUEC  OVTIOTOLY®V
OlOGTACEWMY, HE OQMOTEAEGUO, KOl T YOPIKN OLUKPITIKN TKOVOTNTO TNG
TEYVIKNC Vo, elvor avtiotoyn (tng Tdénc tov mm).

2oyvornta (Hz) Mnko¢ kbuotog
100 15m

1000 1.5m

10,000 15 cm

100,000 1.5 cm
1,000,000 = 1 MHz 1.5 mm
10,000,000 = 10 MHz 0.15 mm

(BewpwvTag OTI N TaXUTATA TOU AXOU gival 1500 m/s)



ATTEIKOVION ME UTTEPNXOUG

»0O1  ukpdtepeg  doupéc  eivor  moO  gvowdKkplLTE  OTAV
YPNGIUOTOIOVVTOL  UIKPOTEPA UNKN  KOUOTOC Kol opo
VYNAOTEPEC GLYVOTNTEC.

»Avtd dev onuaivel 0tL elvoan omwotn M avbaipetn ypnon
VITEPN YOV WKPOD UNKOVC KOUOTOC Yo, Vo EMITELYOEL 1
OTTEIKOVIOT] AETTTOUEPELDMV, YIOTL O1 VTEPMNYOL LUIKPOV UNKOVC
KOUOTOC €YOUV  UEYAAEC GLYVOTNTEC Kol EMOUEVOC Oa
aToppoPMNOOVV TPV PTACOVY GTNV TEPLOYN EVOLUPEPOVTOC.

» To BaBog mov pumopel va 01€16OVGOVY 01 VTTEPT YO KO VO
wpayuotomonfel N amewdvVion UEIOVETOL CNUOVTIKE OTIC
VYNAOTEPEC GUYVOTNTEC.



ATTEIKOVION ME UTTEPNXOUGS

»H emAoyn g ovuyvotTac TV VITEPNY®V YivETAl AauPdvovTog VoYY
1060 10 PdOoc mov PpickeTal TO TPOS AMEIKOVIOT] OVTIIKEILEVO OGO Kol
TNV OTOLTOVUEVT] YOPIKT OLOKPLITIKY IKOVOTNTA TNG EIKOVOG.

»0O1 ukpotepec ovyvotntee  (UEYOALTEPOL UKD KOUOTOG)
YPNOLOTOLOVVTOL VIOl VO OTEIKOVIGOLUE O0UEG TOov Pplokovial Padid
GTNV KOWd, EV® 01 UEYAADTEPES GLYVOTNTES (LIKPOTEPQ UNKT KOUATOC)
YPNOLOTOLOVVTOL Y10l VO ATTEIKOVIGOVUE, UE LEYOAVTEPT] AETTOUEPELD, TG
OOUEC TOV BpilokovTal KOVTIEQ GTNV EMLPAVELQL

2tV ameKOVIoT TOV LOGTOV, OTOV Ol OOUES Elval 6 UIKPOTEPO PABOC
YPTNCLOTOLOVVTOL LEYOADTEPES cvyvoTNnTeg (m.y. 7.5 éwg 10 MHZ), and
TIC GLYVOTNTEC TOL YPNOLUOTOLOVVIOL OTNV OTEIKOVICT] OOUMDV TNG
Kowag (m.y. mepimov 3 MHz) o1 omoieg Ppiokovtor e Pdbog ¢ TdENC
tov 10 cm.

®*An6 ™V dAAN pepid PBEParta n Y®PIKN OKPLTIKY) 1KOVOTNTO GTNV
QTEIKOVIGT) TOV LOGTOD £lvol LYNAOTEPT] KO 1) EIKOVOL AETTTOUEPEGTEPT).



urinary bladder

Hospita



Teyvikéc maipknc pertdooong

» 0O petaAAAKING Topdyel £va GOVTOUO TOAUO TOL JL0OIOETAL OO TO
O€épuUa Tov acbevn LEGU GTO AVOPOTIVO GOLLOL TOV.

»Mecolafel €vac vekpOC ypouoc (mavomn) Kot ot cLVEYEW 1
mopaymyn emavarauPavetal. Kabe @opd mov o moAuoOg cuvavta
OLOLYMPIGTIKY) ETLPAVELX OVO 1OTMOV LE OLOPOPETIKES TIUEC AKOVGTIKMOV
eumeonoce®v (OLETAPT)), 0 NYOS AVOKAATUL TIC® GTO UETAAAAKTTY, GTOV
1010 TTOV AP YAYE TOV TOAUO.

»H oviyvevon kol KoToypoen TOV  OVOKAMUEVOL  TOAUOV
TPOYLOTOTOLEITOL KOTA TN OLAPKELN TNC TAVGNC EKTOUTNG TUAUDV, CE
GUYKEKPIUEVO Y¥POVO OO TNV EKMTOUMN TOL, OTO TOV OTOLO
VTOAOYICETOL 1] OITOGTOGT] TNG EMPAVELNS, OO TNV OTOL TPOEPYETOL O
VOKADUEVOC MYOC, AmO TO UETAAAAKTN (BemprvTag TNV ToyLTNTO TOV
VITEPNYNTIKOV KOUOTOG 6TadEPT)).



Teyvikéc maipknc pertdooong

»H &vtoom tov avakAOUEVOL VTTEPNYOV-TAALOV (YD)

eCOPTATOL:

" OO TN OLPOPA TV TILOV TOV OKOVGTIKOV EUTEOTCEMV
TOV GLVAVTA TO MYNTIKO KV GE U0, OLETAPTN:

Oco peyaAdtepn givor 1 O10QPOPA GTNV OKOVGTIKT] EUTEONCT TOV

000 16TMV TOGO UEYOADTEPO TOGOGTO TOV NYNTIKOV TOALOD O

AVOKAQGCTEL KOl ETOUEVOS TOGO HeEYaADTEPT O elval Kol 1 EvToon

NG NYOVC. ME avTOV TOV TPOTO UTOKTOVVTOL OVOAOYIEC LETAED TOV

OKOVGTIKMV EUTEONGEMV TMOV OLAUPOPM®V 1GTMOV TOL PploKovTol

GTNV TOPELR O1AO0GTC EVOC TAALOV.

" amo TNV €E0GHEVION TOV VEIGTATOL 1] OEGUN LTEPN YOV KATN
T1 01000 TNC LEGO GTO GO0



»H eCacbévion g 0éounc oe éva néco, givarl exBetikn ko e€aptdTon
oo TO oLVTEAESTN €E0GOEVIONC TOV UEGOV O1AO0GTC KOl atd TO UNKOC
NG 00O POUNC TOV OLOVVEL 1] OEGUT GTO HEGO Kol Elvon EKOETIKN.

»Me okomd Vv Kataypoen NYOV (avakAAceny) He Eviaon aveEdpTn
amd TV &EacBévion, Ol EVIAGEIS TOV OVOKAOUEVOV MNY®OV TOL
KOTOYPAPOVTOL EVIGYVOVTOL EKOETIKA LE TETOO0 TPOMO MOTE OVO 101EG
AVOKAOGTIKES EMPAVEIEC VO, TAPAYOLV TEAIKA TO 1010 GNUO OVEEAPTNTOL
amo to faboc/amdcTacn mov Ppickoval.

»H dwdwacioo avtny avoa@épetor ®C YPOovikn evioyvon (time-gain
control)

FiosBivien dfopng Swept-gam

VAT el




a) AVOKAWPEVOI UTTEPNXOI ATTO TNV idIa JIETTIPAVEIA ATTO dIAPOPETIKA BA6N
XWPIG evioxuon

B) AvakAwEVOI UTTEPNXOI ATTO TNV idIa DIETTIPAVEIA ATTO DIAPOPETIKA FABN
LUE gvioxuon




» 'E0TW AOITTOV Jia dEoUN UTTEPNXWYV N OTToia ouvaTta OIAPOPEC OIETTAPES
» O1 DIETTAPEC AUTEC Ba dNUIOUPYNOOUV HIa OEIPA AVAKAWMPEVWY TTOAUWYV

» OewWPWVTAG TNV TaXUTNTA TNG UTTEPNXNTIKNG déoung v, oTabepn (1540
m/sec), atmrd To XPOVvo, t, TTou JECOAARBEI HETAEU TNG EKTTOMTIAG TOU TTAAMOU
KAl TNG KATAYPOAPNG TNG NXOUC UTTOPEI va UTTOAOYIOTEI N atréoTaon, d, TNG
OIETTAPNC TTOU £OWOE TNV NXW XPNOIYOTIOIWVTAG TN OXEON:

» ATTO TNV GAAN PEPIA, N EVTAON TNG NXOUG, a®ouU TTpwTa £XEI EVIOXUOE yia
TNV ATTECAPTNON TNG ATTO TNV EKOETIKA £€a0BEvion, Oivel TTANPOPOPIEC YIa TN
dla@opa OTNV EUTTEdNON METACU TWV OUO IOTWV EKATEPWOEV TNG DIETTAPNG



A (amplitude) mode

»[ pagikn TTapACTAON TNG EVTAONG TWV AVAKAWMPEVWY TTAAMWY, WG ETTAPUATA
O€ TAAQVTOOKOTTIO, O€ OUVAPTNON ME TV ATTOOTACN TOU AVIXVEUTH ATTO TNV
ETTIQAVEIQ AVAKAAONG, OTAV £VAG UTTEPNXNTIKOC TTAAUOC d1adideTal o€ JiIa
oplouEVN OleUBuvon

»ATTEIKOVICEI TIC BEOEIC TWV ETTIPAVEIWV OTTOU AVAKAWVTAI OI UTTEPNXOI, OE MIA
LOVO d1eUBuvon Kal OEV TTAPEXEI EIKOVA TWV OOPWY TOU CWHATOC OTO XWEO.

»Me 1n yEB0OO auTA TTAIPVOUNE TTANPOYOPIEC YIa TN BEonN TToU BpiokovTal
QUTEG Ol AVAKAQCOTIKEG ETTIPAVEIEC, KATA UINKOG TOU ACOVA 010000 EWGS TWV
UTTEPNXWYV, KABWC KAl YIa TN OXETIKA AVOKAQOTIKI) TOUG IKavOTNTA



A-mode: EAeyX0¢ TNG HEONG AVOKAOOTIKNG ETTIPAVEIOG TOU EYKEPAAOU

A

a) Hxw TN uéoncg ypaupng tou eyke@alou (IN) (puaioloyika)
B) MNapekTOTTION TNS HEONS YPAMMNAG TOU £YKEPAAOU (N KAUTTUAN [ dev BpiokeTal
KOVTA OTO NEOCO TNG attooTacns BA)



B (brightness) mode

B-mode (brightness mode) of ultrasound acquisition. The amplitudes of reflected signals are displayed as brightness at points
in an image defined by their x- and y-coordinates.

» Ol1 eviAoeIC TwWV aVAKAWPEVWY TTAANWY TTapoucialovTal ws onuEia
PWTEIVOTNTAC N ATTOXPWONG TOU YKPI avaAoyng MUE TNV €viaon Tou
QVOKAWMPEVOU TTOAPOU KOl o€ B€on TTou £capTaral amo tn B€on atrd TNV
oTroia TTPoNABE N avakAacon Tou TTaAPOU.

» Mg 1OV TPOTTO QUTO YiveTal duUvATH] N ATTEIKOVION TwWV OOUWV OTO
XWPO ME TNV ATTOKTNON OIOOIACTOTWY EIKOVWY TTOU QVTIOTOIXOUV OE€
EYKAPOIEC TOUEC OTO OCWHA.



B-scan dU0 O100TACEWYV N UTTEPN)YOTOMOYPAPIA

» 0O PETAAAAKTNG KIVEITAI KATA UNKOG MIOC YPOUUNAS OTNV ETTIPAVEIQ TOU
OwWMaTOC.

»>2TnNv 00806vn Trapoucidlovial T OrUATa TIOU TIPOEPYOVTAl OTTO
QVOKAQOTIKEG ETTIPAVEIEC TTOU CUVAVTOUV Ol UTTEPNXO! OTIC OIAOOXIKES
eubeiec 0I00OCEWC ME QWTEIVOTNTA avAAoyn ME TNV €viaon Tou
QVOKAWMEVOU TTOAMOU.

»Me 1OV TPOTTO QUTO OoXNMaTICeTal N €IKOVA MIAC TOUNG TOU OWMNATOC
OTTWG opiletal atmrd TNV €uBeia KIVAOEWS TOU METOAAAKTN Kal TNV
d1eUBuvon d1adO0EWGS TWV KUNATWV.

» KdaBe Toun diaipeital o€ TTOANEC
KUWEAIDEC (pixels) og kKGO pia 110
TIG OTTOIEC AVTIOTOIXEI Eva ETTITTEOO
PWTEIVOTNTAG AVAAOYO TNG EVTAONG

) ) ! AvoTopk) _
TOU AVOKAWWPEVOU O€ aUTH TTAAPOU douii AmEKOVIET)




Neorepa cuornuara rapouoiaonc
Real-time:

»To ouoTnua TTapoucIacew  realtime (o€ TTpayUaATIKO XPOVOo) deV gival
TiTToTa GAANO ATTO OXNMATIOMO KAl TTAPOUCiacn MIAG TOUNG O€ TTOAU JIKPO
XPOVIKO OIA0TNUA, £TOI WOTE UE TNV CUVEXN ANWN TETOIWV TOPMWYV va €ival
duvaTo va TTapakoAoubnbei n Kivnon TnG €m@QAVEIQC.

»H atrairoupevn TaxuTNTa CAPWOEWC (] 0 XPOVOC OXNUATIOMOU PIag
TOMNG) KaBopileTal atTd TNV TAXUTNTA KIVIIOEWGS TNG £TTIPAvEIAC. [a
TTapAdEIyua av BEAOUUE va HEAETHOOUUE TNV Kivnon TNG KApOIAC TTPETTE!
va £xouue TouAaxioTov 40 €IKOVEC ava sec

»H Tayxutatn cdpwaon yivetal cuvnBwce PJE TN Xpon OEIPAC HETAAAOKTWYV



Tp10d1ACTATN ATTEIKOVION
> Kavovtac Ayn moAA®V TOPOKEILEVOV TOUOV LUE GOPMOTN
KOl 0VOKOTOOKELACOVTUC OVTEG TIC TOUES ne N Ponbeta ypriyyopwv
VTTOAOYIGTOV KOl TOV YPUPIKOV TOV VITOAOYIGTN] UTOPEL va
onuovpyndet pic GLVOAIKA TPIGOLAGTATT EIKOVA.

» o mapddstypo, otnv TEPIMTOON WOC UOIEVTIKNG EPOPUOYNG
umopel va  mpayuotomonfel N TPIGOAGTAT OTEIKOVICT) TOL

euppvov o o P

AVOKOTOOKEUOOHEVN TPIOOIAOTATN EIKOVA ENRPUOU 28 OONAdWYV



AIQKPITIKE IKOVOTNTA UTTEPNXOTOMOYPAPNMATWYV

»AZOoVIKN OIOKPITIKA IKAVOTNTA (OIQKPITIKA IKAVOTNTA KATA NAKOG TNG OE0MNG
TWV UTTEPNXWV) -

AIOXWPICTIKES ETTIPAVEIEG TTOU ATTEXOUV PETACU TOUG AIYOTEPO ATTO TO 72 TOU
UNKOUG KUMATOG TWV UTTEPAXWYV (A/2) TTOU TTPOCTTITITOUV TTAVW TOUG, DEV
dlakpivovTal

»[NNAeupIk DIAKPITIKN IKAVOTNTA (DIAKPITIKI IKAVOTNTA KABETA OTN OETUN TWV
UTTEPNXWV) :

E¢apTdatal atrd 10 TTAATOC TNG OETUNG TWV UTTEPAXWYV, N TIMA TOU OTTOioU
£CAPTATAI ATTO TIG DIACTACEIC TOU KPUOTAAAOU, KOBWG €TTiONG KAl ATTO TO
UNKOG KUPATOG KAl TNV aTTO0TA0N KPUOTAAAOU-QVAKAQOTIKAG ETTIQAVEIQG.
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Paivéupevo Doppler
» Otav yia Tnyr mapaywyns nXou N o TapaTtnenTng Kiveital, T0TE o
OEKTNG-TTAPATNPENTNG AVTIAQUBAVETAI TOV X0 UE DIAPOPETIKI) oUXvVOTNTA
ATTO QUTAV TTOU TTAPAYEI N TTNYH.

» Ot1av n Tnyn TANoIAdel To OEKTN, N OUXVOTNTA AUEAVETAI, EVW OTAV
QUTN ATTOJOKPUVETAI TOTE N OUXVOTNTA JEIWVETA.




KivoUupevog TrapatnpnTig

» O Trapatnent™¢ TIou [piokeTalr PECA OTO  QUTOKIVNTO (KIVOUPEVOG
TTaPATNPENTNG) KIVEITAI JE TAXUTNTA V KOl avTIAAMBAvVETAl TO NXNTIKA KUPATA

ue ouxvoTnTa diagopeTikh atmd f,, pe TNV otoia egakoAouBei va Ta akoUEl o
aKivnNTOG TTapaATNPNTNG.

»AUTO oupBaivel yIaTi O KIVOUUEVOG TTAPATNPNTNG KIVEITAI TTPOG TA KUMATA,
Kal dpa avTIAapBaveral 0TI autd Tov TTANoIalouv pe Taxutnta v + V .

»Av TO QUTOKIVNTO ATTOMOKPUVETAI ATTO TNV TTNYN, TOTE AVTIAQUBAvVETAl OTI

auTd Tov TTANCIAdouv pe Taxutnta vV, — V.

Kail oTIg U0 TTEPITITWOEIG TO
UNKOGC KUUATOG TOU NXOU
oT00ePO, dNAadN oI KUKAOI TTOU
QAVTITIPOCWTTEUOUV TIG
OUMTTIECEIC £€aKOAOUBOUV va
E£XOUV TNV idla atTooTAOoN
METACU TOUC (ion pE Eva PNKOC
KUMOTOG), KOl auTO TTOU aAAAQCEl
€ival N OXETIK TaXUTNTA TOU
NXOU W¢ TTPOG TOV KIVOUUEVO
TapaTneENTN

‘ < S
H ovyvétnre shorrdveton




>H ouyvotnta ' v omroia avTiIAapBAveTal o KIVOUPEVOC TTapaATNENTAS
OIVETAI ATTO TN OXEON:

Otov TANCLALEL GTNV TNYN

OTOV OTTOUAKPVVETOL OTTO TNV TNYN

otav TAnoldlel oty TNyn

OTOV OTTOUOKPUVETOL OTTO TNV TNYN




Otav TANGIAlel otV TNy

Metatomion Doppler:

OTOV OTOUOKPVVETOL GO TNV ANYN

»H peraromon Doppler givar avdAoyn TG taxutntag tou traparnenty V
Kal ECaPTATAl ATTO TNV APXIKN auxvoTtnTta f, Kal TNV TaxUTNTa TOU NXOU V..

»H peraromon Doppler €xel w¢ aTmmoTEAECUA O NXOG VA aAKOUYETAl
0CUTEPOC (ME heEYAAUTEPN ouxvoTNTA) OTAV O TTAPATNENTAS TTANCIAlEl TNV
TNy Kal BapuTtePoC (ME MIKPOTEPN OUXVOTNTA) OTAV ATTOMOKPUVETAI ATTO
auTH).

»000 peyaAuTtepn €ival n TaxuTnTa TOU TTOPATNPENTHA, TOOO PEYOAUTEEN
gival n perarotrion Doppler.



Kivoupevn Tnyn
»A¢ BewWPNOOUUE TWPA TNV TTEPITITWAOTN OUO TTAPATNPNTWY Ol OTTOI0I OEV
KIvouvTal aAAQ KIVEITAI N TTNYN TOU NXOU PE Taxutnta V

» O nxog d1adideTal Kal TTAAI e TaXUTNTA V, aPOU auTn TTpocdlopifeTal aTTo
TIG 1010TNTEC TOU JEOOU Kal Ogv €TTNPEAdETAl ATTO TNV Kivhon TG TTNYNG

» To YAKog KupaTtog dev IocouTal TTAéov pe vV /

»Ta KUJOTO CUOOWPEUOVTAI KATA TNV KATEUBUvVON Kivnong TNG TTNYNS KAl
dlaokopTridovTal TTiow ATTO aUTA, ME ATTOTEAEOMA O KABE TTapaTnEnTAS va
avTIAAPBAVETAI MIKPOTEPO (KATA TNV KATEUBUVON Kivnong) 1 MEYAAUTEPO
(kata TNV avTiBeTn KATEUBUVON) MRKOC KUMATOC A°, avaAoya pe Tn B€on Tou.




»H amréotaon trou dlavuel n KIvoupevn tTnyn, O€O0UEVOU OTI KIVEITAI JE
Taxutnta V, o€ Xpovo piag Tepiodou T Ba ioouTal ue A°

[Tapatnpnnc mov Tov TANGLaLeL | Tyn [Tapatnpnmg and ToV 0Tol0 OTOUOKPOVETOL
(LIKpOTEPO UNKOC KOUOTOG) : n YN (LeyoAvTEPO UNKOC KOUOTOG ):

A'=21-VT =,1—vfi=/1—vi
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»H aAAayry 010 PNKOC KUMATOC A°, €XEl WG atToTEAEONA va aAAAdlel Kal n
ouxvornta, f°, TTou akouve o1 akivnTol TTapaTnENTEC KAl N OTToia oTnVv
TTEPITITWON TOU TTAPATNPENTA TTOU ToV TTANCIAdEl N TTNYN (MIKPOTEPO MNKOG
KUMATOG) diveTal atrd Tn oXEon:

1_V]
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EVW AVTIOTOIXA YIO TOV TTAPATNENTN TTOU BPICKETAI ATTO TNV GAAN TTAEUPA:

1—lj yiao NV <<y,

S



H petarotrion Doppler icouTal , TTPOCEYYIOTIKA OTNV TTEPITITWON TTOU V<<V,

vV , : ,
+ f,— otavnanyn tinociélel tov mapatnpn

| %
Af = /-1, ;

Vv
— f,— Otavn myn aropokpdveral amd TOV TOPATNPNTN
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Ol amAOTOMNUEVEC OVTEC GYECGELS YPTOLOTOLOVVTOL KOl OTIC LOUTPIKEC
ePopLoYEC TOL povougvov Doppler, otic omoiec n TaybTNTO PONC TOV
aipotog V gtvar ToAD pikpoTtepT amd TNV TAXLTINTA TOL N0V, V..



Epapuoyéec Doppler

»> 2TIC EPAPMUOYEC AUTEC XPNOIUOTIOIEITAI TO PAIVOUEVO
Doppler yia tnv avixveuon, MEAETN Kal TTapouaiacn
KIVOUMEVWYV ETTIPAVEIWV.

» [lIBaveg dlaPopEC oTn OUXVOTNTA TOU AVAKAWMEVOU
KOl TOU EKTTEUTTOPJEVOU NYXNTIKOU TTOAMOU  Qivouv
TTANPOPOPIEC VIO TRV Kivnon TNG QAVOKAQOTIKNG
ETTIQPAVEIQG



» Ol KUPIOTEPOI AVAKAQOTEC TNG UTTEPNXNTIKNG OEOMNG OTO Aipa €ival Ta
epUBPAG aipooeaipla.

»Ta Kivoupeva €puBpa aigoo@aipia AsIToupyouv oav  KIVOUMEVOI
TTapATNPENTES TTOU, AOYWw TOU aivopEvou Doppler, avtiAauBavovtal uia
ouxvotnta f;, OIAQOPETIKA aTO TNV apxikn f, TOU EKTTEUTTOPEVOU
NXNTIKOU KUPATOG.

»ATO TNV AGAAN HEPIA, Ol AVOKAWMEVOI UTTEPNXOI, Ol OTIoIolI E£XOUV
ouxvornta f, kartaypagovrtai Aoyw Tou @aivopévou Doppler pe
ouxvotnta f,, n otroia gival dIAPOPETIKN atro TNV f,;, apou Ta KIvOUuEVa
eEPUBPAG aipoo@aipia dPOUV WS KIVOUPEVN TTNYH UTTEPNXWV.

»To amoTéAeoua Twv OUO auTWV aAAaywv OTnV dpxIkn ouxvotnta f,
OiVEl PJIa OUVOAIKN METOPBOAN OTN OUXVOTNTA TWV AVOKAAOEWYV TTOU TEAIKA
KaTaypA@ovTal OTOV QVIXVEUTH) ion ME :

AF = f,— f, =2f,

S




»H petartotmion Doppler avrioToixei o€ NXNTIKO KUPQ OTNV TTEPIOXT TWV
aKOUOTIKWYV ouxvotnTwy (20 Hz £wc¢ 20 kHz) kal eTTopévwg PTTopEi va
KATAYPAQEI WS AKOUOTIKO Onua.

»>2TNV TTEPITITWON AUTH 0 XPNOTNG 0LV €ival dUVATOV va £XEI TTOOOTIKN
TTANpo@opia, 60OV aPopda TNV AILATIKA POr, AAAA UTTOPEI VA ATTOKTNOEI
TTOIOTIKEC TTANPOYPOPIEC KAI VA EKTIUNOEI AAAAYEC OTO AKOUOTIKO Onua
a1ro MOAVEC aAAAYEC OTNV AIUATIKI PON)
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Melétn apatikig pong ne v uébodo Doppler.



»>2TIC epappoyeEc Doppler ptropouv va XpnoidotroinBouv  CUVEXEIC
UTTEPNXOI N KAl UTTEPNXO! KATA TTAAUOUG

»>2T0 OUCTAMATO  OUVEXWV  UTTEPNXWYV  XpnolyoTroiouvTtal  OUo
OIQPOPETIKOI PETATPOTIEIC EVEPYEIOG, €K TWV OTIOIWV O €vag Opa WG
EKTTOUTIOC KAl O £TEPOG WG DEKTNG

>0 eKTTOUTTIOC TTAPAYEI CUVEXWC UTTEPNXNTIKA KUPATA ouxvotntag 2-15
MHz kal 0 Q€KTNG KATAyPA@El TN OUXVOTNTA TOU KUPOATOG TO OTIOIO
QVOKAATAl ATTO TNV KIVOUMEVN ETTIPAVEIQ, UTTOAOYICOVTAG TN METATOTTION
Doppler

»[1apOAO TTOU TA OUCTAMUATO OUVEXWV KUMATWVY UTTEPNXWV Oivouv
aKpIBEiC upeETPNOEIC TNG HeTATOTTIONG Doppler kal kat™ €mmEKTAON TNG
TaxUTNTAC PONG TOU QiPaTOC, OEV TTAPEXOUV KAMIA QCOVIKI) OIAKPITIK
IKOvVOTNTA, OEV TTAPEXOUV TNV TTAnpogopia Ttou Babouc. Autd cuufaivel
viaTi dgv gival duvaTtov va KaBoploTei OTO XwWPOo N 6€on TwV KIVOUPEVWYV
ETTIQAVEIWV TTOU £€0WOAV TN OUYKEKPIYEVN ueTaToTTion Doppler kai 10
ONMa MTTOPEI VA TTPOEPXETAI ATTO KIVOUMUEVEG ETTIPAVEIEC OE OIAPOPETIKA
BaBn (11.X. EpUBPA aIoCPaipIa TTOU KIVOUVTAI 0€ DIOPOPETIKA ayyeia).



2UOCTAMATA TTOAMIKWY UTTEPNXWYV Doppler

»Ta ouoTAMATA AUTA E€XOUV MOVO €va METOAAAKTN TTOU Opa TOOO WG
EKTTOUTTOC, 000 KOl WG AVIXVEUTNC Kal N MEBODOC TTOU XPNOIUOTIOIEITAI
gival TTapOpoIa PJE TNV UTTEPNXOTOMOYPAPIA.

» O PETAAAAKTNG TTAPAYEI TTAAMOUC UTTEPNXWYV MIKPNG DIAPKEIQC.

»Meta TNV TTApPAywYr TOU TTAAPOU O METOAAAGKTNG OEvV KATAYPAQElI T
AVOKAWMEVA KUPATA TTOPA POVO OTAV TTEPACElI OUYKEKPIUEVOGC XPOVOC
TTOU QVTIOTOIXEI OE OUYKEKPINEVO PABoC (Bewpwvtag OTTWG Kal OTnNV
UTTEPNXOTOMOYPA®Ia TNV TaXUTNTA TOU AXOU OTABEPN), OTTOTE KATAYPAPEI
TN MeTaToTTiIon Doppler TTou TTpoépxeTal atro 1o BABocg auTo.

» To KUPIO MEIOVEKTNUA TNG TEXVIKAG TTAAMIKWY UTTEPNXwV Doppler givai
O TIEPIOPIOUOC OTN MEYIOTN TAXUTNTA QIuatikng ponc (Vmax) Ttrou
UTTOPOUV VA ETTECEPYAOCTOUV KAl O TTEPIOPIOUOC OTN UEYIOTN OATTOOTAON
(Rmax) armrd 10 METAAAAKTN, yia Tnv otmoia n 6€on TNG KIVOUPEVNGS
ETTIPAVEIOC UTTOPEI VO KOBOoPIOTEI pe peyaAn akpifeia.



‘Eyxpwun atreikovion Doppler (Color Doppler)

»>2TNV TEXVIKN autn N T1OXUTNTO TNG QIMJATIKNG PONC
LUETPIETAI TAUTOXPOVO HE TNV OTTOOTAON TWV TTEPIOXWV
avakAaonc.

»H TTapouaciacn yivetal JE TN XPNON XPWHATWY TTAVW
OTNV QOTTPOUAUPN UTTEPNXOTOUOYPAPIKK EIKOVA.

» Ol TaxUuTNTEC TNC PONC O€ Mia TTEPIOXN TTPpoadlopilovTal
ATTO TO XPpWHA TNG KABE TTEPIOXNC AUTAC OTNV EIKOVA



» QWTEIVEC QATTOXPWOEIC TOU KOKKIVOU QVTITIPOOWTTEUOUV PO
MEYAANG TAXUTNTAG TTPOC TOV QVIXVEUTH)
» OKOUPEC OATTOXPWOEIC TOU KOKKIVOU QVTITTIPOOWTTEUOUV PO
UIKPNG TaXUTNTAC TTPOG TOV AVIXVEUTN.

» TO UTTAE XpWHa XPNOIMYOTTOIEITAI, OUVNOWC, YIa va TTPOCOIOPICE!
TNV Kivnon TNG por¢ o€ Kareubuvon avTtiBeTn atro ToV aviXVEUTH).

» TO KITPIVO 1 TO TTPACIVO XPWHA XPNOIUOTIOIOUVTAl WG EVOEIEN

TUPPWOOUC PONG TTOU OEV £XEI OUYKEKPIYEVN OIEUBUvVONn Kal n
OTTOIx EiVal ATTOTEAEOUA OTEVWONG |

AORTIC / PULMONARY FLOW



BIOAOYIKEG £TTIOPACEIG UTTEPH X WV

» 01 MOavEC BIOAOYIKEG ETTIOPACEIC TOUC OXETICOVTAI UE TO TTOCO
TNG EVEPYEIOQC TTOU ATTOPPOPATAI ATTO TOV AVOPWTITIVO OPpYAVIOUO
KOl ammd TO AV auTn N atmmoppopnon MTTOPEI va TTPOKOAECE!

BAGBec.

»TO TT000 TNG ATTOPPOPOUPEVNG EVEPYEIAC Eival Kal TO PJEYEBOC
TTOU BETEI TTEPIOPIOUOUC OTNV ACPAAEI TNG XPONS TOUG.

»>[1apoAo 1ToU o1 BIOAOYIKEC ETTIOPACEIC TWV UTTEPNXWVY OTOV
avOpwTTIVO opyaviopuo Oev PAG €ival ATTOAUTA YVWOTEC, Eival
Oiyoupo OTI Ol UTTEPNXOI €ival Pia OXETIKA AO@AANC ATTEIKOVIOTIKN
MEBODOC Kal oiyoupa ao@AAEOTEPN ATTO AAAEC QATTEIKOVIOTIKES
TEXVIKEC, OTTWC AUTEC TTOU aTnpidovTal OTIC AKTIVEC -X.



»H aopdAeia Twv UTTEPNXWV €XEl atrodelxbei 1000 pE Pdaon
EPYAOTNPIOKA TTEIPAUATA O ATTOMOVWHEVA KUTTAPA, O€ QUTA Kal {wa
TTOU EKTEONKAV O€ UTTEPNXOUG, 00O Kal ATTO PMEAETEC TTANBUCOMWY TTOU
TTPAYMATOTTIOINCAV ECETACEIC ME UTTEPNXOUG.

»Ta ammoteAéopara Twv TTANOUOUIOKWY MPEAETWV E€ival OE YEVIKEG
YPOMUEC KOBNOUXOAOTIKA.

»>Ta epyaoTnpIoKa TreipapaTa €0€1Eav OTI HOVO UTTEPNXO! ECAIPETIKA
uPnANg €vraong PTTopouUV va TTPOKOAECOUV PBAABEC O€ PENOVWUEVA
KUTTAPA, OTTWG YIa TTapadeiypa aAAayec otn OOUN Kal OTO YEVETIKO
TOUG UAIKO.



»Me Bdomn v vTaprovca YVAOGoT], Elval KOO amtodEKTO OTL ¥P1oN
TOV VTEPNY®V TN OlyveooTikn latpikn Oswpeitor aceainc.

» 2V weproyn tv MHz dev £yovv mapatnpndel Proroyikd
ATOTEAEGLOTO GE 10TOVE ONACTIK®V OV EKTEOM KOV GE aKkTIVOPoAin
evthoemc pkpotepng amd 100 mW/cm?, Tov ¥pNGILOTOLOVVTOL GTIC

LOLTPIKEC EQOPLOYEC

» EmumAéov yia ypovo £kBeonc oe vepryovg amd 1-500 sec, dev £yovv
mopatnpenoetl ProAoyiIKd amoTEAECUATO KO Y10, KO LEYOAVTEPEG
EVTOCELC OPKEL TO YIVOUEVO TOV YPOVOD ETL TNV £VIOGT VO £1vol
nikpotePo amd 50 J/em?.

2VVOTTIKQ

o) BroAoyikd anoteléopoto OTme KATasTpo®t Epulpmdv KLTTAP®V,
arocOvOesn DNA KA. mopatnpovtonl G€ DYNAES TILEC EVTUOTG.

B) Aev amodeiyOnke Kapio oyEon UE YEVETIKA AMOTEAEGLOTO OVTE LE
KOPKIVOYEVEDT.



»O1 kOplot unyovicuoi dpAaonc TOV VITEPY®V TOV UTOPOLV Vd
TPOKAAEGOVV ProAoyikd amoteAécuata eivot 0 BepUKdS uUnyaviordg
KOl 1] oTNAloToinoN:

*Katd tov Oepiikd unyovicpo, m EVEPYEIL TOV VIEPNY®V TOL
ATOPPOPATUL OO TOLC 16TOVC UETATPEMETOL GE OeppotnTo Kot
eupaviCeton cav avénon ¢ Depuokpacioc.

°*Av Kol 1| TOPOOIKY] avEnon s Oepuokpaciog Katd TNV OlpKELD
evOC TOALOV elvonl kKAQoua tov evog °C, m TeEMKN avénomn Tng
Oepuokpaciac pmopet va eBdcel tovg Alyovg Pabuovc eCoutiog Tov
(POLVOLEVOL TNC GLGGMPELOTC.

*Edv to dOl00TNUATO OVAUECOH GTOVG TOALOVC Elvol OPKETA LEYAAQ
wote va amayBel n Beppotta, TOTE N AVENON TS Bepuokpaciog
etval aueANTEQ.



2TTnAaiotroinon

»H oTtrnAalotroinon €ival Evag pNXaviouog utrelOuUVOoG yia TR JINXAVIKN
OIACTIACN TWV KUTTAPWYV KAl AVAQPEPETAlI OTAV TTAPAYWY QUCAAiIdwWV
OTOUG I0TOUG TTOU OKTIVOBOAOUVTAIl PE UTTEPNXOUC KAl 0TV AUEnon Tou
MEYEBOUGC TOUG.

»>2€ TIOAU UWNAEC eviAOoelC dnuIoupyouvTal aPVIKA QUOAAIdEC aTTO
MIKPOUG TTUPNVEGC WG €CNG. TA APAIWMATA AOYW TNG UTTAPENG €VOC
NXNTIKOU KUPATOC PEYAANG €viaong, UTTOPOUV VA TTPOKAAECOUV TTIECEIC
TOOO0 XAMNAEC WOTE va OXNMATIOTOUV QUOOAIOEC UDPATUWY AKOUN Kal
oTn OEPUOKPACTIia TOU CWHATOG, Ol OTTOIEC OTN CUVEXEIQ DIAAUOVTA.

» 01 QuoaAidec TTou dlaAUuovTal AEITOUPYOUV WG MIKPEC EKPNCEIC TTOU
UTTOPOUV VA OIOCTIACOUV TIG KUTTOPIKEC MEMBPAVEC KAl TIC EOCWTEPIKEG
OOUEC TOU KUTTAPOU ONUIOUPYOUVTOC €va 1I0XUPO KUMA TTIECEWG KAl
AVATITUOOOVTOC TOTTIKA UWNAEC BEPUOKPATIEC TTOU PTTOPEI va BAGWouvV
TOUG 10TOUG.

»ETriong cival duvatov va dnuioupynbouv eAeuBepec pilec TTou €ival
101aiTEPa OpaoTIKEC BioAovIKA (TTapodIKNA oTTnAcIoTToiNnoN)



BloA0oY1IKES EMOPAGELS VITEPN YOV

» Eival koiva atrodekTo 0TI N Xpnon Twv UTTEPNXWY oTnV latpikn
Bewpeital yevikd ac@aAng Kai TIBava BIoAoYIKA atToTEAETUATA, OTTWGS
KUTTOPIKOC BAvaTOC, UTTOPOUV VA EUPAVICTOUV UOVO O€ TTOAU UWNAEC
EVTACEIC TTOU KATA KAVOVA OEV CUVAVTWVTAI OTNV KAIVIKA TTPACN.

»[Map' OAa auTd 1I0XUEI KOl OTOUG UTTEPNXOUG, OTTWG KAl OTIC AKTIVEG -X, O
KAvOvag OTI TTPETTEI VA XPNOIUOTTOIEITAI N XOUNAOTEPN dUVATH) AKOUOTIKN
€KOEON YIa va TTAPOUE TIC ATTAPAITATEG OIAYVWOTIKEG TTANPOPOPIEG.



AV 01O VEPO TO MRKOG KUMOTOG UIEPNXNTIKOU KUpato¢ He ouxvotnta 100 kHz sivan 1.5

cm, To HKoG KUpATo¢ (0€ mm) umepnXNTLKOU KUpatog ocuxvotntag 15 MHz sivouw:
A. 1.5 mm

B 1 mm
r. 0.15 mm
A 0.1 mm






Egoappoyn: H oamewkovion tov ooumv Tnc KOWAC yivetol UE
vEPNYoVE cvyvotntac 3 MHz, mov umopodv va amekovicovy oouEG
mov [piockoviar oe Pdboc mdveo oamd 10 cm. Av 0OéAlete va
OTEIKOVIGETE TO UOGTO, OV PploKeETO GYETIKA EMUPAVELNKA, TTOLN
oo TIC TOUPAKAT® GLYVOTNTEC DE®PEITE TNV MO KATAAANAN KO V10T,
(o) 1 MHz, (B) 10 MHz;



