Dvoixn " Oct. kou Teyv/xng Kat/ong Oéuara Eéetaoewv

Dovouevo Doppler
1° BEMA

A. Epotnecels mollaming exiloyig.
No. ypawete ot0 TEPAOIO 0OC TOV OPIOUO KOBEUIAS OTO TIS TOPOKOTW EPWTHOEIS KOL OITAG TO
YPOLYWUO, IOV OVTIOTOLYEL OTH GWOTH OTAVTHOH.

1. Hopatnpntne minoialer ue arabepn toydTnTo. v, OKIVITH NYNTIKY THYH KOl OVTIAOUPAVETOL HYO

oVYVOTHTOG fA. Av n toydtnTo. T00 HYOL OTOV Gépo EIVOL V, TOTE N GUYVOTHTO. fS 70V 1YOv TOL

EKTLEUTTEL N TINYN EIVOL ToN pE

v.f, vV,

v.f, 040,

f,. 3.

. . fa
v+, v-D v v

a.

Emav. Huep. 2003
2.  Hynuxn mnyn ko mopotnpntig ppiockoviar oe oyetikn kivnon. O mopotnpntig axover Nyo
UEYOLDTEPNS TUYVOTNTAS OTTO OTOV TOV TOPAYEL H TNYH, UOVO OTOY

0. 1M YN €lvar akivnTn Kot 0 TOPATNPNTNG ATOUAKPVUVETOL OO QTN V.

B. o mapanpnTg elvan akivnTog Kot 1 TN YY| ATOUAKPVUVETOL OO QLTOV.
Y. O TOPATNPNTAG KoL 1 TNy KWoOVTOL HE OUOPPOTES TOYVTNTEG, WE TOV TOPATNPNTH VO

TPOTOPEVETOL KOL VAL £XEL KATA LETPO PEYOAVTEPT TAXVTNTA OO QLTI TG TNYNS.

0. O TapPUTNPNTNG KoLl 1 NN KoOVToL Pe OUOPPOTES TAXVTNTES, LE TNV TNYN VO TPOTOPEVETOL

KoL VoL €YEL KAt LETPO TOYLTNTO LUKPOTEPT OO VTNV TOV TOPOTNPNTY.

Emoav. Huep. 2006
3. Evag mapatnpntig ppicketar axivhtog atny amofalpo. evog atabuod v mpo mov TAnaidler vo,

pévo, 10 omoio Kiveital ue atabepn toyvtyTo. H oeipnva tov Ipévon EKTEUTEL )0 TUYVOTHTOG fS. H
aVYVOTHTO, TOVD HYOD TOV OVTIAGUPAVETOL O TOPATHPHTHS EIVOL

0. iom pe TN oVuYvOTNTO TOL MOV TOL AVTIAAUPAVETAL O UNYXoVOdN YOS TOL TPEVOU.
B. peyoddtepn amd T GLYVOTNTA TOL YOV TOL AVTIAAUPBAVETOL O UMY aVOOT YOS TOVL TPEVOL.
Y. LKpOTEPN AmO TN GLYVOTNTO TOL MOV TOL AVTIAAUPBAVETAL O UNYXOVOdIN YOS TOL TPEVOV.

0. iom pe TN GVYVOTNTA TOL YOV TOV EKTEUTEL 1) GEPVO TOV TPEVOV.
Opoy. 2007
Aev Epovue poavouevo Doppler otav

0 TOPATNPNTNG VOl 0KIVINTOG KOl ATOLOKPOVETOL 1] TNYY).
0 TOPATNPNTNG KO 1) TNYN KivohvTal Tpog TNV 1010 KatevBvvon pe v 101a ToyvTnTa.

0 TaPOTNPNTNG Elvan akivntog Kot TANGLdleL | Tnyn.

.

n Y1 etvon akivnn kot TANctdlel o TopaTnPNING.
Emoav. Huep. 2007
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5. Topotnpntns A xiveitou ue orobepn tayvTnta v, TPOS oKivnT TNYH NYov S, OTWS PaiveTol aTo

YU, OPYIKC TANTIGLOVTOS KOl OTH GOVEYELD, ATOUOKPOVOUEVOS O OUTH.

A S

UA ST
Q_. e
ii—

O mopoatnpnTiNg avTAouPaveTor nyo Ue GOYVOTHTO. TOV EIVAL

0. GLVEYMG LEYOADTEPT ald TN GLYVOTNTA TNG TNYNG.

GLVEXDG KPOTEPN OO TN GLYVOTNTO TNG TNYNG.

apPy UG LEYOADTEPT KOl OTN) GUVEYELD LIKPOTEPT) OO TN GLYVOTNTA TG TNYNG.
APYIKO LKPOTEPT KO GTT) GUVEXEL LEYAADTEPT) OO TN GLYVOTNTA TG TNYNG.

o= w

Opoy. 2008
6. Mia nynuxn wnyn winoidlel ue otabepn tox0OTNTO TPOS EVAY GKIVHTO TOPOTHPNTH KOL EKTEUTEL

Yo auYVOTHTOS fs Ko unxovg kouoatog A. Tote o mopoTnpntig ovtiloufaverat tov nyo

0. LE GLYVOTNTO LKPOTEPT) TNG fs. B. pe ocvyvotta ion pe v fs.
Y. HE UNKOC KOLOTOG HKPOTEPO TOL A. 0. UE UNKOG KOLOTOG 160 LE TO A.
Hpep. 2011

7. Hopotnpntig omopoxpdvetor e otobepn ToydTNTO. V4 OTO OKIVHTH NYNTIKH THYH, § OTOL
exméumel Myo ovyvotnrag fs. To didvooua e taydtntag fpioketor otny evbsia Tnyns — mopoTnpnt.

Av 5 toydtnTa. TOvL HYOL OTOV  O€pa. €lval v, 1 GUYVOTHTO. TOV HYOL TOL OVTIAOUPAVETOL O

TapoTNPNTHS EIval
v v-D Dp -0 vto
o f,= f,. oo fa=—" 1. . fa= f,. 5. f,=—""1,.
A D-UA s B A 0 S 'Y A 0 S A v S

Opoy. 2011
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B. Epowtnoeis Lworov — Adbovg.

1. To eavdpevo Doppler 1oybel Kot 6TV TEPITTOOT TOV NAEKTPOLOYVNTIKOV KOLATOV.

2. To eawvopevo Doppler ypnowonoteitot amd ToUg YloTpovs, Yio vo mopakolovdohv tn por Tov
aipatoc.

3. H oyéon mov meprypdoet to pawvopevo Doppler yio 1o @wg givol S10popeTIK) amd oVTH TOL
1oy OEL Y10 TOV MYO.

4,  Kobog mopatnpnme mAnotdlet axivintn nymtikn iy, oavtiAapBAavetal 1o Tov omoiov 1
oLYVOTNTO EIVOL LEYAAVTEPT) OO CTIV TTOL TOPAEYEL 1] TTNYY).

5. H ovyvomta Tov fov mov avtidapPavetol £vag axivitog mapatnpnTig, Kadde Hio nynTikn
YN TANGLALEL 1IGOTOYMG TPOG AVTOV, Eival HEYAAVTEPN OO TH GLYVOTNTO TOV YOV TOV EKTEUTEL
n anym.

6. H ovyvomta tov NYov g cePNVAg TOV TPEVOL, TNV omoia avTIAapUPaveTal o unyavodnyoc,
elvar o€ 6An N ddpketa ¢ kivnong otabepn.

7. Otav évag moapatnpnmg mAncwalel pe otabepr] toydINTa Hol akivit) NynTikn wnyn, 1ot

axoVeL Mo pKpdTEPNG vy votTTag (BapvTEPO) amd AVTOV TOL TAPEYEL 1| TNYT).

8. Baowlopevotl 6to pawvopevo Doppler pmopovpe va ByGAovle GOUTEPAGUATA YIOL TV TAYVTNTO
evog otpov o€ oyéomn pe ) In.
9. To eawvouevo Doppler 1oyvet Yo kKGBe LOPENG KOLOVOT), OKOUN KOL Y10, TO. NAEKTPOMOYVITIKA

Kopato.

I. Epwtijcels coumiipwons Kevov.
1.’Evag mapatnpntig aKoVEL O LE CUYVOTITO c.vvvveernvreerirennns amd T GLYVOTNTO LL0G TYNGS, OTAV

N LETOED TOVS OMAGTACT] EAATTOVETOL.
Hpep. 2003
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2° ®EMA

1. "Evog mapatnpnmg kiveiton pe otadepn taxdnTo va Tpog oKivnn onpetakn nyntkn mnyn. Ot

oLYVOTNTEG OV AVTIAAUPAVETAL O TOPATNPNTAG, TP Kot aeod SEABEL amd v MymTikn Ty,

f
Sapépovy peta&h Toug KaTd ﬁ, omov fs 1 GVYVOTNTO TOL YOV TOVL EKTEUTEL T NYNTIKY TNYN. AV

v 1M ToyvTTA 1G8006MG TOL HXOL 6TOV APa, 0 AOYog — eivar icog pe:
[

1 L
10° "20°
No emA&EETE TO YPALLLLO TTOV OVTIGTOLYEL GTY) GOGTY ATAVTNOT).

a. 10. B.

Na attiodoynoete v amdvinon cog.
Hpep. 2004
2. Mo nynTikn myn Kwveiton pe oo v {om pe To oo NG TaYVTNTOG TOL 1OV, TAVE GE L0

evbeio € mAncralovtag axivnto mopatnpn H1 VO amopaKpHVETOL 0md GAAO aKiviTo TapaTNPNTH
Hz. O mapatnpntég Ppiokovion oty 0o gvbeion pe v MymTikny Tyn. O AdYyog g cvyvoTTag
TOU MYov mov avtiAauPdvetor o0 TOPATNPNTNG H1 TPOG TNV avtioToyN GLYVOTNTO OV

avTiAapupavetatl o TopaTnPNTS H2 elva

a. 2. B. 1. Y. 3.
Noa emA&EeTe TO YPAUUA TOV AVTIGTOLEL GTO GMGTO GUUTANPOLLAL.

No S1kaloA0YNOETE TV EMAOYY| GOGC.

Opoy. 2005
3. Xe onueio evbeiog & Pploketon axivntn Myntikn Tyn S mOL ekmEUTEL MO oTAOEPNC

cuyvomrag. Ildveo oty 0w evbela & mapaTnpnTAg Kveltol EKTEAMVTOG OMAY] OPLOVIKT

TaAGVTOON TAATOVG A, OT®MG QOIVETOL GTO GYNLLO.

A O A S

(e)

H ovyvomta tov yov mov avtilappdveror o mapatnpng Oa etvan péytotn, otav avtdg Ppicketat
a. ot 0éon woppomiag O ™S TOALVTMOONG TOV KIVOULEVOG TTPOG TNV TNYT.

B. og Tuyaio BEoM TG TOAGVTMOONG TOV ATOUOKPVVOLEVOS OO TNV TNYT.

Y. o€ pio amd T1g axpaieg 0€celg TS ATANG OPLOVIKNG TOAAVTWOOTC.

No emAEEeTE TO YPALLLLO TTOV AVTIGTOLYEL GTN GOCTN OTAVTNOT).

Noa attiodoynoete v omdvinon cog.

Hpepnow 2006
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4. Meta&y 000 oaxkivntov mapoatnpntov B kot A kwveiton myn S pe otabepn taydTnTo Vg

minodlovtag mpog tov A. Ot mapoatnpntég kot n myn Ppiokovrar oy dw gubeia. H nyn

EKTTEUTEL YO UNKOLG KOUOTOG A, evd 01 Tapatnpntég A kot B avtidapfdavovrol pnkn kOHoTog il

Kol /12 avtiototya. TOTE Y100 TO UKOG KOUATOC TOV 1XOL OV EKTEUTEL 1] TNYY| Ot 1oy vEL:

a. AZM. B. g:M_ 7. ,1:&_
2 2 A+ 4,
No emAéEete TO YPALL TOV AVTIGTOLKEL 6T GOOTN 0XE0N. N SIKAIOAOYNGETE TNV ETAOYY| GOC.

Hpep. 2007

)
5. IInyn mnrxov xopdtov Kveitar evboypoupo pe otodepn toxdTnta petpov v, = 10’ OmoL v

T0 HETPO NG TaxOTNTOG TOL NYOVL oTOoV aépa. Akivnrog mapoatnpntig Ppioketar otnv gvbeia
kivnong g myng. Otav n 7wy winowdler tov moapatnpnty, ovtodg avtiapfPdvetar Myo

ovyvomtog f1, ko 6tav n TyN amopakpOveTOL A’ aVTOV, O TOPOTNPNTAG AVTIAAUBAVETOL X0

i

ovyvomtoag f2. O Adyog ; 1GoVTOL LE
2
9 B 11 11
o . .o ..
11 10 L

Noa emAé€ete 10 YpApL TOL AVTIGTOLKEL 6T GOOTN oYEoN. No SIKAOAOYNGETE TV EMAOYY| GOGC.
Emav. Huep. 2008

6. Hyntwn mnyn S exnéunet nyo otabeprig ovyvomrag fs. Otav n mnyn nincialer pe toydnta

pétTpov v axivnto mopatnpnTy A, Kivoduevn otnyv vbeio «tnyng- TapatnpnTn», 0 TAPATNPNTIG A

avtidapPavetor o cvyvomtog fi. Otav o mapotnpnmc A, KIVOOUEVOG LE TOYVLTNTA UETPOV D,

mnodler v akivnn ayn S, Kivodpevog oty gvbeio «nyns-tapatnpnT», avtihapupdverot 1o

ovyvomrog f2. Tote glvon :

a. f1>f. B. fi="f. y. fi<fa.

Noa emAéEeTe TO YpAappO TOV AVTIGTOLYEL 6T GOOTY 6YEoN. No SIKAOAOYNGETE TNV ETAOYY| GOG.
Emoav. Huep. 2009

7. 'Eva tpévo exmépumel x0 Kot Katevboverar tpog tovved mov Bpicketat o katakdpveo Bpayo. O

NYOG OV EKTEUTETOL OO TO TPEVO avakAdTor 6to Ppdyo awto. Evoc mapatnpnrig mov Ppioketal

KOVTO OTIC YPOUUES KOl TTG® amd TO TPEVO OKOVEL TOV NYO TOL TPOEPYETOL OO TO TPEVO LE

cuyvoOTTA f1 Kot Tov €€’ avaKAdcemg Mo amd To Ppdyo pe cuyxvotnTa fz. Tote 1oydeL OTL

a. f1 < f2. B. f1 = f2. v. f1 > f2.

Noa emAééete 1O Ypappa TOV VTIGTOLXEL OTN GMOOTH 6YXEoN. No SIKAOAOYNGETE TNV ETAOYY| GOG.

Opoy. 2009
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8. M myntikn wnyn exméumel o otafepng ovyvotTag Ko Kiveitar pe otabepn toydTnTO.
Ymv evbela mov kveiton n myn Ppioketanr akivnrog mopatnpnme. H cvyvotnto tov nMyov
mov avtihappdvetal o mopatnpng 0tav tov €xel mpoomepdost eivor katd 30% pkpdTEPM
amd TN ovyvotnte. Tov aviiapPavotay, oOtav Tov mAnciole n wyn. Av 1 ToydTTO TOL
Nyov otov aépa givarl v, TOTE M TAXOTNTA TNG TNYNG Elvan

2 E) 4

a. . . : . :
17 b 17 ! 17
No emAé€ete T cwoT amdvTnon.

No S1KoOAOYNGETE TNV EMAOYN COC.

Emav. Huep. 2010
9. IMapatnpntng A Kveiton TPog TNV NYNTIKN TNy S pe taydTa R OT®G POiVETAL GTO GYNLLO.

A S

I U, l v,
N

H nymtikn 7imyn S xwveiton opdppoma pe Tov mopatnpnti A He ToOTNTO 0s=20A Kol EKTEUTEL YO
ovyvotmtog fs

H ocvyvomta tov yov mov avtilopfdvetot o mopatnpntg A eival

a. pkpotepn g fs. B. ion pe v fs. Y. ueyaAdtepn oamod v fs.
Noa emA&EeTe TO YA TTOV AVTIGTOLYEL OTN GOOTY PPAoT.

No S1kaloA0YNOETE TV ETAOYY| GOG.

Opoy. 2010

10. Avtokivnto pe taydtmrTa UA:% (6mov v M TOYLTINTA TOL NYOL MG TPOS TOV OKIVITO

aépa) Kweitar evBOypappa wpog axivnto mepurtokd. Ipoxeévov va eleyybet n TaydTnTO TOL
OVTOKIVATOV EKTEUMETAL OO TO TEPUTOAKO MyNTIKO KOua ovyvotmrag fi. To kodpa, a@od
OVOKAQGTEL GTO AVTOKIVITO, EMGTPEPEL GTO TEPIMOAKO pe cvuyvoTnTa f2. O AOYOC TV GUYVOTHT®V

f

-2 eivon
fl
11 . 11 9
a. —. « T . . T .
9 10 LT

No emAé€ete T cwoT amdvnon.
No S1kaoA0YNOETE TV ETAOYY| GOG.

Emav. Huep. 2012
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3° OEMA

1. Tlapoatmpntg A kveiton pe otabepr| ToyvTNTO v, HETOED VO OKIVIITOV NYNTIKOV TNYOV S1 Kol

82, OT®OG PAIVETOL GTO TOPOUKAT® GYTLLOL.

S, A S,

H mmyn 82 APYIKA OEV EKTEUTEL YO, EVA 1) TNYN S1 EKTTEUTEL YO LLE CLYVOTNTOL f1 =100 Hz.

A. Ynoloyiote v taybTnTa v, He v OTol0 TPEMEL VAL KIVEITOL O TTOPOTNPNTNG, DGTE VO AKOVEL

N0 UE oLYVOTNTA fA= 100,5 Hz.

Kémow otiypn evepyomnoteiton kKot 1 d€0TeEPN MyNTIKN TNyn Sz,n omolo EKTEUTEL NYO GLYVOTNTOG
f2 =100 Hz.

B. No voAoyicete 10 ¥povikod SlaoTnua Atl HeTa&l 600 SLdOYIKMV UNOEVIGU®V TNG £VIOOTG TOV

NYOL TOL OKOVEL O KIVOVUEVOS TTALPOULTNPN TG,

H ocvyvoémrta g nymtikng mnyng 82 uetafdrietar og f’2 = 100,5 Hz, evo o mapatmpntig A

GTAUATAEL VA KIVELTAL.

I'. No vtoloyicete T0 ypoviKO dLUoTNUO At2 HeTa&h 600 SLudoYIKMY UNOEVIGUAOV TNG £VINGNC TOVL

NYOL TOL OKOVEL O OKIVNTOC TOPATNPTTNC.

A. No vroloyicete 10 TANOOG TOV TOAAVIDOCE®V TIG OTOIEG EKTEAEL TO TUUTOVO TOL AVTIOV TOL
apotnpeNT A HeTa&D dVO SLABOYIKMOV UNOEVICUDV TNG £VIOGNG TOV YOV TOV AKOVEL.

Oewpodue OTL 01 EVIAGELS TOV NY®V TV 0VO TNV elvarl ioeg Kou 0ev petafdilovionr pe v
amOGTOON).

Aivetat: TayvtnTa 01ddoong yov otov aépa v = 340 m/s.

m
Emav. Huep. 2011

2. Xg Kwvovpevo Tpévo (1) pe toydTo 01 VIAPYEL NYNTIKY TNYN TOL EKTEUTEL YO SVYVOTNTOG fs
v xpovikd drdotnua Ats. Tpévo (2) kvelton pe taydta v2 avtiBeng eopds kot ) otypn to= 0
anéyelt omd 1o tpévo (1) oamdotaon d. Xto tpévo (1) LEAPYEL GLOKELY OViYVELONG TOV
AVOKADOUEVOV 6TO TPEVO (2) MymTikdv kopdtov. Atvetar 6Tt 0 avaKAM®UEVOS 1X0G 6To TpEVvo (2)

€xel v 1010 CLYVOTNTO LLE TOV TPOCTIMTOVTA GE AVTOHV NXO.

S
)
(1) -—-31)) e
{) (o] {) {)
tp=0 ke d »l
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I't. Av fi1 sivan l Gl)xvérnw TO0V 1'])(01) OV awxvsi)at mn GDGKSDﬁ, vao 88i§81:8 oTL
v+ov, v+o
2 1

f, = — f

Yov-o, o-y
Aivovtat: Toydnra fyov o =340 m/s, f;=1900 Hz, »1=20m/s, v2=20m/s, Ats=0,81s.

S

I'2. Av m ypoviky otiypn ti= 6,8 s cvokevn opyilel va aviyvedel TOV AVOKAMDUEVO M)O,
vo Bpebel n amdotoon d mov giyav to tpéva ™ Ypovikh otiyun to= 0.
I'3. Tlow ypovikn otiyun t2 M OLOKELT] OVIXVELONG TOV OVOKADUEVOV KUUATOV GTOUOTE Vol

KOTOYPAPEL TOV OVOKAMDUEVO NYO;
Emav. Huep. 2013
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4° @GEMA
1. Zmv opoen £pELVNTIKOD EpYacTnpiov gival oTEPEMUEVO WOOVIKO glatiplo otabepdg K=60 —,
m
6710 GALO AKPO TOV OTOIOV GTEPEDVETUL GO Zl ue uélo m1=17kg. To ocvomua 1ooppomel. 'Evag
mapoatnpNntng Ppioketor otov Katakdopveo afova y'y mov opiler o aEovoc tov €latnpiov. O
TOPOTNPNTNG EKTOEEVEL KATOKOPLOA TPOG T TAVED GMLLO 22 pécog m2=3kg He ToyvTNTe. LETPOL
1)0:12m. To onueio extdEevong améyel andotacn h=2.2m and 10 oo El. To ocopa 22 €xel
S
EVOOUATOUEVT GEPNVA TTOV EKTEUTEL GUVEYMG YO CLYVOTNTOG fS:7OOHZ.

o. No vToAOYIoETE TN GLYVOTNTA TOL NYOL TOL avTIAaUPAvETaL O TAPATNPNTAG Alyo TPV amd TNV

KPOUGT] TOL GOUOTOG 22 LLE TO GO 21.

B. H xpovom mov egnakolovbel givar mAactikn kot yivetal pe tpéno axkaplaio. Na Bpebel n oxéon
OV TEPLYPAPEL TNV OTOUAKPVVOT] Y TNG TOAGAVIOONG TOV GLGCOUATOUATOS amd TN Oéon
1GOPPOTHOG TOV GUGGMOUATMUATOS, GE GLVAPTNON HE TO YPpovo. [ v Teptypagn avt Bewpodpe

g apyn HETPNOoMNG ToL ¥pdvov (t=0) T oTryun T Kpovomg Kot g BTk @opd Tov

d&ovo TOV AMOROKPOVOEDY TN QOPA TNG TOYVTNTOS TOV GLUGCOUATMOUOTOS OUECHOS HETA TNV
KpovoT).

v. H ceipnva dev kataotpépetan katd tnv kpovor. Na Bpebei n oxéon mov divel n cvyvotta fA,
Vv omoia avTIAaUBEVETOL O TOPATNPNTNG GE CLVAPTNOT LE TO YPOVO LETA TNV KPOVO).

0. No Bpebel 0 AOyog ™G HEYIGTNG CLYVOTNTOG fA,max TPOG TNV EALYLOTN CLYVOTNTO fA’min oV

avTiAapBavetal o TopaTnpNTIC.

Atvovtat: 1 Tt To 916000 NG TOL NYOL GTOV 0EPO D =340m kot g=10 mz .
nx S S

Emoav. Huep. 2005
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