H ENNOIA TOY AKOYXTIKOY XHMATOX

Haluiky kivyon — yog

Hyoc ovopdletotl 1o aitio mov dieyeipel to asntiplo g akong, dniadn to avti pag. Ot Mot mapdyovton
amd moAlopeva copata. Avtd eivar €0KOAO Vo TO SOMIGTMOGOLE, OV HE TNV GKPY TOL OUKTOAOL LOG
ayyi&oope, vy TOPAOEYHO, TO KOUTOVOKL €VOG MNAEKTPIKOL KOLJOLVIOD TNV Opa 7OV oVTO MNyel. Oa
JOMOGTOGOVE TOTE OTL TO KOVSOVVIGHA GUVOIEVETAL OO 0eONTES SOVNGELS TOV peTdAlov (oynqua 1-1).

2ynuo. 1-1. Topoywyn nyov amd moAuiky Kivnen oopaTog.

A1d6061M TOV YOV

Mo va gtdoet o oG péxpt To avti pag, mpémel va dacyicel TV amdcTacn Tov o Ywpilel amd v
YN TOL, O10O130UEVOG HEGH GTOV aépa. AVTO YiveTton wg e&Ng :

H emodveln tov copatog mov milieton Btel o kivnon Ta popla tov aépa, pe Ta onoia Bpicketon o
emaen. Emeon o aépag sivor ehaoctikd péco, ta kvodueva popud tov petadidovv v Kivnon kot oto
YerTovikd toug popta. Me tov tpdmo avtd ot TOAMKES KIVIGELS TOV COUOTOG TOV TOPAEYEL TOV YO TPOKOAOVY
éva "myowve — A0 oto pOplo ToL a€pa, TO Omoio SdIdETAL CEUIPIKA GTO YOP® YMPO COv KOUO Kot
ovopaletat axovotikd kbua (oyfuo 1-2).

To kOpo avTd amotereitor amd TOMIKA TUKVAOTO KOl OPOLOUOTE TOV 0EPQ, TOL TPOKUAOVY TOMIKES
aLEOUEIMOELS TNG TiEoN G TOV. AVTEG 01 VEOUELDGELS O100100VTOL LEGH GTOV AEPOL LLE TAXVTNTO TOV EE0PTATOL
Ao TNV TUKVOTNTA Kot T Oeppokpacio Tov. Xg Yevikés Ypapupés ival mepimov 340 pétpa to devteporento.

Otav to ymtikd KOO PTAGEL GTO OVTL LLOG, 01 AVEOUEIDGELS TNG TECNC TPOKAAOVY TOALKES KIVIGELG
o€ (o pepPpdvn 6to E0MTEPIKO TOL, TOL OVOAleTatl TOUTOVO. Ot TOAUIKES KIVIGELS TOL TUUTTAVOL, HEGH omd
KATO10 TTEPITAOKO OVOTOUIKO GYNUOTIOUO, OEYEIPOLY U0 GEWPE OO AKOVGTIKA VEVPO KOl TPOKAAOVLY GTOV
eyképoro To aicOnua g akong.



2mua 1-2. Aiadoon tov fyov.

Ouwg dev pmopovpe va, axovpe Kabe Mo mov mapdyel Kabe maAlopevo copa. ['a vo couPet avtd,
TPENEL TO TANDOG TOV TAAUKOV KIVIGEWDV G€ £va, 0evTePOAENTO va givart petald 20 ko 20.000 1, dnwg aAMdg
Aéue, n ovyvotta TV dovioemv vo eival petacd 20 Hz (Xeptl) ko 20 kHz (kihoyéptl).

Ao 10 mopamave yiveTor eovepo OTL Yo va LIAPEEL NYOC, TPETEL VO VILAPYEL KOl EAACTIKO HEGO Yo TN
duadoon Tov. Avtd €VKOAN TO OLOMIGTMOVOVUE, OV KOADWYOLUE TO MAEKTPIKO KOVLOOVUVL TOV TOPATAV®D
TOPASEIYLLOTOG e 0EPOCTEYES KAAV LA KOl apatpEécovpe Tov 0épa. Tote TapdAo mov To kovdovvt Ba yTumd, 0
Nyoc 6 Ba. akovyeton (oynua 1-3).

2ynuo. 1-3. Advvauio d16.0001S TOV )0V GTO KEVO.

Gaivetoar Aoutov 6t 0 Nyog dradideTon LOVo pésa o€ LAIKE copoato. Kupldtepo péco petdadoong tov
etvar 0 aépac. E&loov xald Opme, icmg kot KoADTEPA, 0 MX0¢ dtdideTon Kol HEGOH GE VYPA Kol GTEPEQ
oopata. Avtég OUMG Ol TEPIMTMOELS OEV EVOLUPEPOLY TO GUYKEKPIUEVO LLAOMLLL.

Amhoi ka1 ovvOETOL )01

Ot ot tovg omoiovg aKoVpE deV TPOKAAOVLY TTdvtote TV idto evtdmmor. Ot fyot dukpivovion og
0voug, ployyovs, Bopdfovs kar kpotovg. Tn popen OA®V aVTOV UTOPOVUE EDKOAO VO TNV OTEIKOVICOVLLE,
YPNOYLOTOIDVTAG EVOL LIKPOPMVO GUVOEIEUEVO LLE EVOV TTOALOYPAPO.

O1 tovor sivon 1 amhovotepn popen Myov. [apdyovioar péovov amd opiouéva epyactnplokd opyova (m.y.
JMOC®V 1 YEVWNTPLES ONUATOV) Kol 6TO AKOLGHA Tovg Bupilovv ta spupiypata. [Ipoépyovtarl amd tnv
OPUOVIKY] TOAGVTWON TOV LVAIKOV HECOV Kol yU' avtd 1 HOPEY] TOLG GToV ToAUOYpago Buuiler
LOOMLLOTIKY CUVAPTNOT HUITOVO.

O1 pOoyyor sivon Mol mepiocdTEPO mepimAokol. [Tapdyovror and o cuvyniGuéva HOVOIKE Opyava Kot
AVTIGTOLYOVV GE TOAOVTIAMGELS Ol omoieg oev eivar amAég appovikéc. To dxovoud tovg givar cuvnbwg



gvydproto. Ot BOYYoL umopovv vo. avalvBobv ce abpoicpata amAdv TOVOV, 01 GLYVOTNTES TWV OTOIMV
elvar OAeg axépaia TOAAATAGCIO oG PACTKNG Kol OVOUALOVTOL apUOVIKES.

O1 Oopofor eivar MOl MOV AVTIGTOLYOVV OE OKOVOVIOTO KOHOTO Kot Ogv mopovctdlovv Kopud
ePLodoOTNTA. TOo dKOVOUA TOVG TPOKAAEL OLGAPESTY EVTOTMOT).

Ot KpoTor TEMOC avVTIGTOLYOVV GE LOYVPEG KOl TTOPOOIKES OOVIGEIS TOL OEPQ, OTMG, YO TAPAJELYLAL,
oLUPOIVEL KATA TIG EKTVPGOKPOTNOELS OTTAMYV.

A7' 6o ta mapoamdve €161 ot Tovol ovopdoviot omAol oL, v 6Aot 01 LITOAOUTOL ovopdalovtal chvOeTot
nyot. H popeég tovg amewoviCovrar oto oynuo 1-4. Iopatnpnote 6t1 o @BOyyog tov OYNLOTOG
TPOKVTTEL MG AOpOIGHA OVO TOVOV, EK TV 0TIV 0 OEVTEPOS £XEL GLYVOTNTA TPUTAAGLO ATTO TOV TPAOTO.

o) Tawvos

F) mBdyyog

) Sdpufiog

@) Kpotog

2ynuo. 1-4. Amloi ka1 aovletor fyor.

XopoKTNPIGTIKG TOV )0V

Ta yopoktnplotikd €vOg 1MYOoL OKPIVOVIOL GE OVTIKEWMEVIKA KOl VTOKEWUEVIKA. AVTIKEWLEVIKA
ovopdlovtor ekelva OV  AVIXVEVOVIOL OO EMCTNUOVIKO HETPNTIKA Opyova, €VE TO VTOKEWEVIKA
kaBopilovion and tov TpOémO TOL avTAapPovopacte Tov Nxo HE TO ooOntpo ™ okong. o kdébe
OVTIKELLEVIKO YOPAKTNPLOTIKO TOV 1YOV VILAPYEL KOL TO OVTIGTOLYO VITOKELEVIKO.

To aviikelpevikd yopaktnplotikd eivat o e€Ng:

a) H évraon. Elvar n pnyovik) oy tov Myov, n omoio SEPYETOL OmO O EMPAVELL TOV TN
dwaoyilel o Nyog kot ekPPAleTon og Watt/m®. H évtaon elval avaAoyn mPog To TETPAYMOVO TOV
TAATOVG TNG TOAGVTOONG TOV LOPI®V TOV VAKOD, HEGH 6TO 0Toio d1001dETOL O 1XOG.

B) H evyvoryra. Eival 10 TAN00¢ TV TOAOVIOGE®V TOL EKTEAOVV TO. LOPLO TOV VAIKOD HEGA GE £val
devteporento. H ouyvotta exppdleton og Hz (Xeptl).

v) To pacuatiko mepicyouevo. Exepalel 1o mAN00G KoL TN GYETIKY VIOGT TOV ATADV NYWOV TOV
araptilovv éva ocvvBeTo NYO.

Ta VTOKEWEVIKA YOpOKTNPIOTIKA Elvan Ta, eENG:



o) H axoveréTyta. Eivol 10 yvOPIGUA TO OTTOL0 HOG EMTPETEL VA YOPOKTNPIGOVUE Evay 1O 1GYVPO
N advvopo. H axovototnra e€aptdror kupimg amd v £€viact, aALd Kol amd TN GLYVOTNTO TOL
Nyov. Me otabepn v €viaon, Nxot Tov £xovv younin N vynAn cvyvomta (n.y. 100 Hz vy 10.000
Hz) axovyovton pe pukpotepn akovotodtTo o' O,TL Y01 Le evatapeon cvyvotta (m.y. 1.000 Hz).

B) To dwogs. Eivar to yvdpIGHa TO OTTOT0 HOG EMITPETEL VO YapOaKTNpicovpe Evay xo 0&0 1 Papv. To
Vyog e€aptdTon omd TN cLYVOTNTO, OAAL OEVTEPELOVIMC ENNPEALETAL Ko od TNV €VTOOT TOL
Nnyov. Exet mapatnpndel dt1 yot idrag ovyvotrog axovyoviar Aydtepo ofeic, 660 peyolmvet
glvon n évtaot] Touc.

vY) H ypota. Eivor 10 yvodpiopo 1o oroio pog emtpénet vo Eexopilovpe petalhd toug 600 fyovg pe to
1010 VYOG Ko aKOLGTOTNTO, Ol OTTOT01 OUMG TAPAYOVTOL OO JLUPOPETIKEG NYNTIKEG TNYES. H ypord
e€aptatot omd T0 PUCUATIKO TEPLEXOUEVO TOL YOV, ALY eMNpedleTal Kot and TV £VIOCT TOV.

Opopo6g Tov oNpotog epleyduevo

Toviotnke omv mponyovuevn moapdypaeo 6Tl 10 Pacikd MAEKTPIKO onua eivor 10 MAEKTPKO
néyebog mov éyxovpe oty €060 TOL AGHNTHPO LETATPOTEN KO OVTUTPOSMIEVEL TO APYIKO PUGIKO
péyebog g mAnpopopiag.

2ynuo 3.3.1: Tpota oty £€6000 ToL csOnTpa

[Tapadeiypata, mTov avaeépnkay Kol 6€ GAAEG TEPIMTMGELS, Elval TO NAEKTPIKO o 6TV ££000
0V pkpoeavov (oynua 3.3.1a) 1 tov eotokvTTdpov NS Khpepag (oynuo 3.3.1B) . Eivau
petafardiopeva peyédn kot yu avtd ta cupforilovpe mg cuvdptnomn tov ¥pdvov pe tov eENG TPOTO:
v(t) : petoforlopevn taon

i(t) : petafarropevo pevpa

s(t) : yevikdg cvpufolopog evoc Paotkol GNUATOG.

s(t)

w
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Ot ypoviKéc petafoAég Tov oNHOTog elval 101EC Le AVTEG TOV apykoD HEYEOOVG, Yo TAPAOELYLLOL TOV
apykov Myov. Tnv akpPn ewdvo TOL ONUATOG UTOPOVUE VO TNV TAPOTNPCGOVUE LE TO
EPYOOTNPLOKO OpYavO TOL AEYETOL TOALOYPAPOS, TOL Omoiov TN ypnon yvopilovue amd TO
epyaotnplokd pog podnuata. ‘Etot, av ot petafolrég mieong tov aépa oty 160560 TOL HIKPOPADOVOL
aKOAOVOOVV TN HOPOY| TNG YPAPIKNG TapdoTaong 3.3.2a , GUVOLOVTOS TOV TOALOYPAPO TNV ££000
TOV HKPOP®OVOVL (1] TOV EVIGYVLTN TOL akoAoVBEl) Ba TOPATNPNCOVE TN HOPEN TOV GNOTOC TOV
BAémovpe oty ewcova 3.3.2.
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(o) )
Xymua 3.3.2: Eikovo. anuatog atny EC000 Tov HIKPOP@VOD

To yeyovog 6t oyeddlovpe 10 onua pe BeTkEG Ko apvnTikég TIHEG ONAMVEL OTL TO PEVUOL GTNV
€£000 TOV LKPOPOVOL Umopel va Exel BETIKN 1 apvnTIKY EOPAE, OTWS TO AVTIGTOLYO NYNTIKO KOUO.
oNuovpyel VIEPMESES N VIOTESES 0T HEUPpdvn Tov pikpoedvov (kepdiato 1). To 1010 Ba
ouvéParve, av WAOVCAUE Yot TO pedUA N TNV Taon otnv ££0do Tov emTokLTTApPOoL. 'Eva té1010
onNuo, mov TaPovoldlel ocuveyelg HeTOPoAEG 01O YPOVO, TO OVOUALOVUE OVOAOYIKO ONUO. GE
avtifeon pe To TOAUIKA 1} YNOLoKE CHILOTO, TTOV TOPOVGIALOVY OGVVEYELES.

Ta nAekTpid onpata yevikd yopaktmpilovrat:

e Amd ™V wyb Tovg 1 amrovotepa TV évtact] Tovg. Eival 1o péyeboc mov emurpémer va
OLYKPIVOLLLE KO VO EKTIUNCOVE av €va oo vl 1oxvpOTEPO N 0ebevéaTePO amd Eva GAAO
avTioTOlY0 ONUa. XT0 GVVOETOL GNUATO TTOV £XOLV TVYOLO LOPPYT] O aKPPNG VTOAOYIGUOS TNG
16006 dgVv glval Tavtote 0KOAN LLOBEDT).

e Am6 10 pLONO pe OV omoio eEghicoovtal 6To Ypovo (YpNyopa N apyd, amdTopd 1 AyoTEPO
amoOTOa, £XOVUE TOAAEG N Alyeg OAAOYEG TNG TIUNG TOV GNUATOS GTN HovAda Tov xpdvov;). O
KPP TPOGSOPIGUAC TV PLOUDY HETABOANG EVOG OUATOG EMTIONG OEV Elval TAVTOTE EDKOAN
VOOECT). LTOV TOALOYPAPO OTAMSG UTOPOVLE VA GLYKPIVOLUE 0LTOVS TOLG pLOLOLS peTAED
dvo onudtev (oymua 3.3.3).

-

si(t) 4 s:(t) 4

(1) ——

100mV-

LA 1

(@) (D)

2ynua 3.3.3: To ofqpa (B) mrapoveraler ypnyopotepovs pvOpovg petafor®@v amd to (0) Kot el
peyarvTepPN Evraon

AWGKPLO TOV GNUATOV TEPIEYOUEVA

[a va JdievkoAdvoope TN HEAET TOV ONUATOV OGNV MAEKTPOVIKY] Kol 1O0ATEPA  OTIC
TAETIKOWV®VIES, Ta dtakpivovpe GE:

o [leprodikd onjpata kot

® UM TEPLOJIKE CNULATOA.

Ileprodké onpa: mepieyodueva
‘Eva onpo 10 amokahovpe meptodtkd, otav enavarappdveral oto ypovo (oyniua 3.3.4), onladn maipvel
HETA a0 CLYKEKPIUEVO YPOVO TIG 101EC TIHEC.
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si(t)A
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s:(t)A

S\(()“

0.5 1.0 1.5 2.0 2.5

-
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2yua 3.3.4: Ieprodika onuota
Av10g6 0 GVYKEKPLEVOS YpOVOS ovopdaletar mepiodog Kot cupPolrileton T.
Anhodn, S(t) =s(t+nT),  6mov n axépatog aplOudg

270 TOPASELY L TOV GYNLLATOG 1 TEPI0O0G TOV ONUATOG Efvort
T =0,5 sec =500 msec.

To avtiotpopo g TeP1OS0L VOGS TEPLOJKOV oNUATOS ovoudletal cuyvotnrta, copforiletan F (0 1)
Kat petpétar og Ept¢ (Hertz = sec™ : Hz).
[Ma to mapddetypa pag 1oyvet:

F=1T=1/(5 10" =2sec" =2 Hz.

H ovyvotnta ek@paler To puOpdé eravdinyng Tov 61HoTog 6T1) HOVAdd TOV YPOVOL TOV Eival
TO sec.

Egpapuoyn 1: Eva wepiodiko onuo. Exel mepiodo 1,5 ps. No mpocdiopiotel 5§ ooyvoTnTo. Tov .
Avon: F=1/1510° = 0,66 - 10° Hz = 660 kHz

Egapuoyn 2. H ovyvotyta evog mepiodikod onuatog eivor 18 kHz. Na mpoaodiopiatel n mepiooog tov
ONUOTOG.
Abon: T=1/F=1/1810°=555-10Csec= 55,5 us
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x' K X T4 TR\ 3T4 [T 31 t
(=2) (m) \(3=2)/(2x) (3nm) (£21)

To amhovotepo MEPLOOIKO OO EIVOL TO MUITOVIKO GNHA, TOL TO £YOVLE YVOPIGEL Kol oo TO
poOnpote NAEKTPOVIKNG Kot nAektpoteyviag. Eival to facikdtepo onpa oTIg TNAETIKOWVOVIEG Kot
TO YPNOLOTOLOVLE TAVTOTE GV GO, AVAPOPAS, Y10 VO TEPTYPAYOVE KOl VA XOpOKTNPicOovLE OAN
Ta A0 nAekTpkd onuota. H gwdva Tou nputovikod GNpotog 6tov ToARoYpaeo ivol avti Tov
oynpotog 3.3.5 .

Syua 3.3.5: Huitoviko onuo. Aviiotoiyion tmv i@y t00 aToVv Ip1ymVOUETPIKO KOKAO

YnrevOopiovpe 6t 0 nutovikd ofjpo ovopdletat £tot, 10Tl ot TIHEG TOV Taipvel o€ pid mepiodo T
AVTIGTOLYOVV OTIC THES TOL MMTOVOL NG YOVING Tov oyNUatileTol GTOV TPLY®VOUETPIKO KUKAO,
otav éva Kivnto, Eexvovtog amd to onpeio O, kwveiton yio va dtaypdyel TANPN KOKAO G6TO ¥pdHVO
pdg meplddov e otabepn YOVIOKN ToyOTNTO.

H mnpng yovia tov tpryovopeTpikov kokAov givor 2.

Apa, n yoviekn taxdtnta givol:

Q=2n/T=2n"F

omov F 1 uyvotnta Tov 61MILOTOG, TOV OPIGALE TPONYOVUEVA.

2NV NAEKTPOVIKT KOl TIC TNAETIKOWMOVIES Yo TO pEyeBog 2 eV YPNOUOTOIOVUE TOV OPO YOVIOKT)|
TOOTNTA, OAAL KOKAIKT ovyvoTnTa.

Eivon mpoavég 6t ) ypovikn otiyun t n oynuatiiopevn yovie @ = OKM (oynqua 3.3.5) sivau:
O=Q t=Q2n/T) t=Q2n F)t.

"Etot 1 ékppaon Tov nutovikov onpatog givot:

s(t) = S, "sin(Qt) = S, "sin(2xnFt) . Q)

To S, givor n péylom T Tov GNHETOG Kot TV OVOUALoVUE TAATOG TOV GTUOTOC.

YnrevOopilovpe 6Tt 1 1GY0OG TOV NUITOVIKOV GLOTOG TOV 0modidetan oe wpikn avtiotaon R divetan
amd T oyéon:

P=S,2/2R (2)

H éxopaon (1) tov nurovikov onfpatog mpobmobétel 0TL T0 onNuo. Hog, Otav apyiCOUE Vo TO
petpape, OmAadn otav t =0, nroav s(t) = 0.

[paypatt Qt =0, apa s(t) =S, sin0 = 0.

Av oumg 10 onua, 0tav apyicape tn HETPNON TOV, deV NTOV UNOEV, OALA glxe TUN SAQOPN TOV
UNoevos, Ba elpaote LIOYPE®UEVOL VO YPAWOLLLE:

$(t) = Sosin(Qt+g,) . 3)

[pdypatt, yro t = 0 o onpa pog Exet tiun s(t) = Se'sing, .



To péyeboc @, ovopaletar apykn GACT TOV GYLATOG.

[Mopaderypo Mutovikov onuatog eivor avtd mov €yovpe oty ££080 TOV HWKPOE®OVOL, OTOV
deyeipovpe To KPOP®VO pE TOV N0 ToL dtamac®v. Huutovikd elval emiong to oo mov Eyovpe
ommv £€£000 WAG €PYOCTNPOKNG YEVVATPLOG TMUUTOVIKGOV onudtov, mov v pubuilovue oe
GUYKEKPULEVT] GLYVOTNTO.

Oo TEAEWOGOLUE TN YVOPYUO HOG UE TO MUITOVIKO ONUO. L€ WO GNUOVTIKY TOPOTHPNON.
AvVoQEPOLE TPONYOLUEVAOS OTL TO MUITOVIKO GYa Eval TO O oTAO GHHOL KOl OTL YpNOLOTOlEiTON
ooV OO OVOPOPES Yio TN UEAETN TNG NAEKTPOVIKNG Kol TOV TNAETIKOWVOVIOV. Avtd cvpfaivel
J1OTL TO NUITOVIKO onpa yopaktnpiletat Aettovpykd amd pio Bacikn Wwdtta: ' Otay [ NUToviky
tdon M pedpo deyeipel €va KOKA®Ua, TOTE TOVTOD 0TO KOKAMUO, GE OTOONTOTE KAGDO TOUL,
amokabictator MuItoviky] tdon 1N pevpa. Me oamhd Adywe To mutovikd onuo  dtatnpel o€
OTO10ONTOTE GVGTNIA, OTAD 1] cUVOETO, TN LOPPT Ko TN cvyvoTnTa Tov. To POVO oL AALALEL Elvan
10 TAATOG TOL (S,) KOt 1 Péo™n ToL (P,). ATOdEKVVETAL £TGL OTL 1| AVAAVGT KO O VTOAOYIoUOG 1} O
TPOGIOPIGHOG TOL KLUKAMUATOg givor g0korog. Trnv adnbeto avthg ™G mapatnpnong Umropove
€0KoAO VO, TNV ETAANOEVCOVLE TEWPOUOTIKA GTO EPYASTNPLO e TNV Ponfeia TOL TAALOYPEPOVL.



Egapuoyn 3: No. 000¢i n ékppaon evog nuitovikod anuatog ovyvotntas 25 kHz kou whatovg 10 V.
Adon: s(t) = 10sin(2z 25 - 10%)

Egapuoyn 4: No vroloyiotel n 10y0¢ nuitovikng toong, oe avtiotaoy R = 509, étav 1o wAarog tov

onuazog givar 20 Volt.
Adon: P = S12R = 20%/2 50 = 4 Watt

Mn eprodika onpato nepleydueva
Ta Toyxaio ofjpate Tov eV TAPOLGIALOVY EMOVOANTTIKOTNTO OVORALoVTaL Un TEPLOOIKA CNUOTO
(oymua 3.3.6). T mapaderypo m opudio pog ivor un teplodtkd onuol.

To onuo mov B TpokHyel 6TV ££000 TOL POTOKLTTIAPOL GO TNV GAPWOOCT MG EIKOVOS LE TNV
Képepa elvar pn meEPLOOKO oML,

s(f) 4

Ta neprocOTEPO NAEKTPIKE GNIHOTA GTN EVOT €ivat LN TEPLOJKAE GLLATO.
Zymua 3.3.6: My mepiodiko onuo.
To niskTpopuayvytTiKo Kvpa nePEYOUEVOL
Opropog TOV NAEKTPORAYVITIKOD KORATOS
21c mAemkowvavieg, Wwitepa ot padtoemkovavieg (acHpuateg (eOEELS), ¥PNOYLOTOLOVVTOL
NAEKTPOUOY VI TIKA KOROTA.
Ti elvan 10 nAektpopayvntkd kopa; H @uowr| amodeikviel 0tt kdBe MAekTpikd KOKA®UO OV

dwppéeton amd eVOAAACCOUEVO MAEKTPIKO pevpa. akTVOPOAElL o TOGHTNTO TNG YOPTYOVUEVNG
NAEKTPIKNG EVEPYELNG VIO LOPPT] NAEKTPOLLOYVTIKOD KVOUATOG.

E

Lt

K
'AA‘ .
7K

D D
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To nAexTpopayynTiKd K0P Elval Pio. LOPOT EVEPYELLS GUVOIVAGUEVOL NAEKTPIKOD KoL LLOYYVITIKOD
nediov, mov elvan kdbeta petacy Toug Ko Kabeta mpog T devhuvon d1ddoong Tovg, OTMG PaiveTat
ota oynuata 3.7.1(a), (B) mov axoiovBovv.
Yyua 3.7.1: (o) To nhextpouayvytixo xoua. (B) Ot aéoveg twv drovooudrwv E ko H kot t¢
01600GNS TOV KOUATOG.

>10 oynua (3.7.1a) eaivetor 0 cVVIVAGUOS TV KABeT®V TTedinv (niektpikd medio E kot payvnticod
nedio H), mov epepaviCovion wg nuirtovikd onpata. Xto oynua (3.7.1p) ariomompéva onueidvovToL
ot d1eVBvVeEL TV SavuoudTemV Evtaong Tov 000 Tedimv Kat, kKABeTa TPog 10 Yopti Tov Piiiov, N
dtevbuvon dradoonc.

H toydmrta 614600M¢ TOV NAEKTPOUAYYNTIKOV KOHOTOC GTO KEVO €lvar 1 taydTnTo S1dd0cmg TOV
QMOTOC, TO 0TTO10 Kot VTO €IVl NAEKTPOLOYVNTIKO KOO

¢ = 300.000 km/sec = 3 - 10% m/sec

Av n duadoon d¢ yivetar 610 KeVO, 0ALL 6€ GALO LECO, Yo TAPAOELYLd, GE VYPO, GE YLOAL 1| O€
KATO10 KOAMDIL0, 1 ToVTNTA Elvar SoopeTKn Kot vToAoyileTot amd T oxéon:

c =che , (6)

oMoV € 1 SMAEKTPIKT GTOOEPA TOL VAIKOV.

Boaowkd yopakmnpiotikd péyeboc Tov NAEKTPOUOYVITIKOU KOUOTOG, £lval TO ‘uiKog KOPAToS’, mov
ouvNBmg cupPorleTon e TO EAANVIKO YPAUULOL A.

Mnkog kbpatog eivor 1 andotacn mov davOEL SLAOOOUEVO TO KVUUM GTO YPOVIKO OLAGTNUO TNG
neptodov T Tov NAEKTPIKOL GNUATOG 0td TO omoio TponAbe. Aniadn:

A=c T (7)
Av, avti yio Vv mtepiodo, YPNOILOTOGOVUE TV cuyvoTnTa f, £YoVE:
Kabac f=1/T, t6te A=c/f

Egapuoyn 1: No vroloyiatel o unkog kopatog, otoy n ooyvotyte tov gival f = 40 MHz
Abon: 4 = c/f = 310%410'=0,75-10m =7,5m

Egapuoyn 2: No vmoloyiatel 1 toydTHTo. To0 HAEKTPOUAYVATIKOD KOUOTOS O UEGOV TOVD TOPOVOIOLEL
oyetikn omlextpixn arobepo e = 2,25.

Adon: ¢’ = cNe = 3108 /72,25 =3 10%1,5 =

= 2:10° m/sec

Ioy0¢ Kol TOAMON TOL NAEKTPORAYVITIKOD KUHATOS

To nAexTpiKd kol poryvntikod medio Tov KOpoTog, mdvrote kdbeta petacy Toug, Exovy TV 101 don,
ommg eaivetal Kot 6to oynua 3.7.1.

To emimedo ToV MAekTpkoV mediov opilel TV KateHOLVGEN TOL NAEKTPOUAYVNTIKOD KOUATOS, T
omoia ovopdletar ‘méAwon’ tov kupatog. Otav o ninedo TAAAVI®OONG TOL NAEKTPLKOD TTEdiov gival
KATOKOPLQO, Aéue OTL TO KOUO elvarl KatakOpveo ToAwuévo. Av to 1010 eminedo eivor opilovtio,
Aépe OTL TO MAEKTPOLOYVNTIKO KVpa ivar opiloviia morwpévo. Otav 10 gmumedo avtd aridlet
OLVEXMDC, ONANOY TEPIOTPEPETOL, TOTE £YOLUE KVKAMKN TOA®oT Tov kvuatoc. H mwoOlworn tov
KOpOToG oyetiletal pe tov TpoocavatoAoud g Kepaiag mov to aktivofolrel. Otav 1 kepaia sivor
KaToKOpLEN, ONUoLPYEl NAEKTpOUOYYNTIKO KOO Kotakopvea molwuévo. Otav n Kepaio eivon
optlovtia, dnpovpyei optldvTia ToA®UEVO KOUA.
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Amodevoetat 0Tt ot Tipég Tov nAektpikov mtediov (E) kon tov poyvntikov mediov (H) evog kdpotog
dev elvar avelaptnreg petald toug. Otav mpokeTan yio S140061 6TO KEVO, GLVOEOVTOL LE TN OYESN:

E/H = 120n=377Q 8)

YrevOopuiCovpe ot1 to péyebog E, tiun g £viaong tov niektpikov mediov, ekppdleton e Volt/m.
To péyebog H, évtaom tov payvnrikod nediov, ekppaletal avtiototya o A/m.

‘Eto1, evkoha damotdvovpe O6tL 10 uéyebog E/H exppdleton oe Q kol oONAMVEL TV 1G0SVVAUN
aVTIoTOGT TOV KEVOD.

Y& KAmolo amOoTao amd TV Y SNUOLPYIng TOL NAEKTPOUAYVNTIKOD KOMOTOS (.. TV Kepaio
EKTIOUTNG) M NAEKTPOLOYVNTIKY 16KV OVOL LOVADD EMPOVEING, TOV TNV OMTOKAAOVUE TUKVOTNTO
6y00g, 0tov E kot H givar ov Tipéc tov mediov og avt v mepoyn, dlvetat amd tn oyéon:

p=E'H (9)
Kkat petpétat og (V/m) - (A/m) = Watt/m?

H oyéon avty eivor yvooty og Oedpnuo tov Poynting (ITovtvyk), mpog Tiun ovtod mov v
STOTOOE.
Avtikabiotaovtag, Bpickovpe Ot

p=E?*/120n (10)

Eopapuoyn 3: Xe ovykekpyuévo onueio uetpodus Evioon tov HOYVATIKOD TEOIOD NAEKTPOUAYVHTIKOD
kbuotoc H = 1,5 A/m. No. mpocoiopiatel a1o c0yKekpiuévo onueio n évioon tov niektpikod meoiov E.
Aven: E=377(Q) H=377(Q) 1,5(4/m) =

=565,5V/m

Egpapuoyn 4: Lo g TIHES TOV TPONYOVUEVOD TOPOOEIYUOTOS, VO, TPOTOIOPLOTEL TTO 1010 OHUEID 1
TOKVOTHTO. LoYDOG TOV HAEKTPOUAYVHTIKOD KOUOTOG.
Avon: Ano v axéon (9) , avukabhoroviog ppiockovus : p = 848,25 W/m?

To nieKTPOUAYVTIKO PAGUA TEPIEYOUEVD,

2NV QUOTIKY| OTOOEIKVVETOL, OTL 1 AKTIVOPBOAOVUEVT] EVEPYELDL GTO YMPO €ivol OMNUAVTIKTY, OTAV Ol
SOTAGELS TOV KUKA®UATOV, Kot Wlaitepa e kepaiog mov axtivoforel, stvar idtov peyébovg pe 1o
UNKOC KOUATOC. AVLTO TO GYOAACOLE KOU GE TPONYOOUEVN TapAypopo. Ta ¥pNnoIUOTOloVUEVOL
AoV EMOYWYIKE KUKADLLOTO KO O1 KEPALEG EIVOL LIKPOTEPES GTIG VYNAITEPES GUYVOTNTEG.

H pedém g 01dd0oons Tmv NAEKTPOUAYVNTIKOV KUUATOV 0gV €lval EDKOAO TPOPANUA. £TO KEVO,
YOPiG EUTOOLD, TO NAEKTPOUOYVNTIKO KOWO O0dideTal GQOPIKE KOl 1 160G TOVL amocPniveTat
AVTIOTPOPM®G OVAAOYO TTPOG TO TETPAYMVO TNG amdoTacnS. AnAadn, kdbe popd mov dimAacialeTal N
amooTaon amd TV YN (Kepaia), T NAEKTPOLOYVITIKO KOUO YIVETOL TECOEPES POPES aBeVETTEPO.
Otav vrépyovv eumddia, 1 CUUTEPIPOPE TOL MAEKTPOUOYVNTIKOV KOpotog Buupilel avtiv tov
QOTOG. YTOKELTOL GE OVOKALGELS, OMOPPOPNGELS, ONUIOVPYEL OKIAGELS EVTIOVEG 1] AYOTEPO EVIOVEG
KA. H puokn kot n padtonAektporoyio. LEAETO AETTOUEPDG TO PUIVOLEVO TTOV EEAPTMOVTOL TAPOL
TOAD amd T cLYVOTNTA 1 TO UNKOG KOMaToS. T var dtevkoluvOel 1 HEAETN TG CLUTEPIPOPAS TV
NAEKTPOUOYVITIKOV KVUATOV, Ol EMIGTHUOVEG £XOVV OLUPECEL TO ‘NAEKTPOROYVITIKO Qdopa’ —
omwg ocvvnbwg 10 ovopdlovpe — oe (dvec, avaioyo pe TN ovyvoOTNTO TOL KOHOTOC. AVTEG
eKTEIVOVTOL OO TIG UIKPEG GUYVOTNTES, £MC TO GMG KOl TIC akTives X, TOV XPNOULOTOOVVTOL GTNV
WOTPIKN Y10 TIC OKTIVOYPOLPIES Kol @aivovTal 6Tov Tivako A, Tov aKoAlovet:
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Ilivaxag A: HieKTpouayvnTiKo oaocuao Kol ovouatoioyia

Z.vn 6uyvoTHTOV Ovopatoioyia Xvpporopog
100Hz - 3kHz Axpoc Xaunieg Xvyvotmreg  ELF
3kHz - 30kHz Ynéppokpa VLF
30 kHz - 300 kHz Maxpd LF
300kHz - 3 MHz Meoaio MF
3MHz - 30MHz Bpoayéa HF
30 MHz - 300MHz  YmepBpoyéa VHF
300MHz - 3 GHz Aexoatopetpikd Mikpokdpata UHF
3GHz - 30GHz Ekartootopetpikd Mikpokvuato SHF
30 GHz - 300GHz Xuootouetrpikd Mikpoxvuota EHF
300GHz - 10" YrépuOpec aktiveg IR
0% - 10 Opatd Mg
10 - 10 Yrepiddeig oxtiveg uv
10'® - e Axtiveg X X

» X115 POSIOETIKOWVMVIEG GIEPD YPNCILOTOLOVVTIOL TEPLGGOTEPO 01 cLYvOTNTEG atd 100 kHz émg
kot 60 GHz ( 1 GHz = 10° Hz ). Oco avamtbcoetar N tevoroyia, yivetow mpoomddeio va
EKUETAALEVTOVLE GLYVOTNTES aKOMA LVYNAOTEPES, £¢ kot 300 GHz.

»  XTIC OMTIKEG EMKOWVAOVIEG, OTOL TO HUEGO UETAdOOMG £ival €101KO YVAAIVO KOAMA0, SNAadN M
ontikn tva, aglomoteitan to vépvBpo (IR) kar to opatd PAGHA TOL EMOTOG.

Ytov mivoka B divovtal avaAvtikd ot {®VeS TOL YPNGILOTOIOVVTOL OTIG PASIOETIKOWVOVIEG LE TNV
oVopOGia TOVG KO TIG GLYVOTNTEG TOV OVTIGTOLYOVV.

ITivaxag B: OI {dveg otig padioemikoivavieg (kotd IEEE *)

Xoppoiioudg TuyvoTnTES
LF 30- 300 kHz
MF 300- 3000 kHz
HF 3- 30 MHz
VHF 30- 300 MHz
UHF 300- 1000 MHz
L 1- 2GHz
S 2 - 4GHz
C 4 - 8 GHz
X 8 - 12 GHz
Ku 12 - 18 GHz
K 18 - 27 GHz
Ka 27 - 40 GHz

(* IEEE: International Electrical Electronic Engineering)
Artopopoarocelg

Ievika wepi drapopPooe®V nepleyodueva
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Ymv mapdaypogo 3.6 &€idope 0TL T0 POCIKO GNUO TOV OVTITPOGMOTEVEL TNV TANPOPOPIA OTIG
TEPLOGOTEPEG TEPMTMOELS Ogv elvan om’'evbeiog peTaddoIpo. Avtd tekunpiodnke pe oidpopa
TopadEly LT,

IMa ™ petddoon evoc Pacikod onuatoc, kataeedyovpe oty aélomoinon (xpnomn) evog oNUATOS
TOAD HEYOADTEPNG GLYVOTNTOC, TOL Tailel TO POAO TOL HETAPOPED, YU OVTO TO OVOUALOLUE KOt
(QEPOV ONUO. € KATOL0 OO TO YOPAKTNPIOTIKG LEYEDN TOV PEPOVTOG (TAATOC, GLYVOTNTA, PAcT) Oa
aneikovicovpe 10 Pacikd onua. To PEPov eMAEYETAL LE YAUPAUKTNPLOTIKA TOV TO TPOSAPUOLoVV 6TO
KOVAAL LETAOOONG KOl GTT CLYKEKPULEVT] EPOUPLOYT] TTOL OEAOVLE VO KAVOLLLE.

s(t) E(t)
—= Alapopputie R

Avt ) ddtkacio v ovopdalovpe SlopOPPMOT Kot YEVIKA Teptypdpetar oto oynua 3.8.1.
ynuo 3.8.1: T'evika n drodikoocio g o10puopewons

To xepdrowo TV dSwwpopedcewv givar moAd peydro. Atakpivoope moAréc peBodoroyieg, mov
e€apTOVTOL OO TN LOPPT TTOL EYEL TO Pacikd onua s(t) Kot TV ETAOYT TOL KAVOVLE Y10 TO GEPOV,
YL T0 0moio 6TV cLVEXELR Ba ypNooTolov e ThvTo T0 GLUPOAIGHO M(t). ZvvorTikd avapEPovLE:

- Avaloywég dwpopeacelg: Otav 1o s(t) elvar avaroyikd ofua kot 1o eépov M(t) elvan
NUTOVIKO GT L.

- IMohukég dwpopemcets: Otav to s(t) elvar avaroyikd kot to eépov M(t) eivar moipkd onpo
VYNANG cLYVOTNTOC.

- Ynowkég dwpopemacels: Otav to s(t) etvar ymerakd (m.y. mpoépyetat and VIOAOYIST).

Avt) N Koatdroln etvon evdekTiky kot e€edkeveton meportépw. Edd Ba pog amacyoincovv ot
OVOAOYIKEG OLLUOPPAOGELS. XTO £vaTo KEPAAao Tov PifAiov Ba yivel eilcaywyn oTic TOAMKESG Kot

YNOLOKES OLLUOPPDOGELS, TOV LE TNV AVATTLEN TG TEYVOLOYing keEPOILoVV GUVENMS £60.POG.

AVOLOYIKES OLOPOPPAGELS TTEPLEYOLEVOL

I"a va dtevkoivvBoovpe oy avdivon, ag Eavampocsdlopicovpe To TPOPAN L.
>
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s(t) s(t)
YAWAVA /N

\/ e \/ t v \_/ = t

(a) A )
LLPXETS IMiarog
So

Fmax ? 0 F ?
(D) (9)

AwBétovpe mpdc amoctol o Pacikd onjua s(t), To omoio yapaxtnpiletal amd TIC ¥POVIKES TOV
petafolrés (mapatnpnon otov TaApoypdeo, oynua 3.8.2 a) kot tn eacpatiky tov {ovn and Fuin
€0¢ Frmax (Tapatipnon otov avoivty edopatog, oynpa 3.8.2p). Kabng tic mepiocdtepeg popég
N ovxvomta Fpin éxer pikpn tun, v Beopoldpe ylo omAomoinon UNnoeviKy. XTo GOt
3.8.2(y) ko (8) divovton ot id1eg ewcoveg, 6tav 1o onua s(t) eitvar nuitovo, TPOEPYOUEVO ATO 1oL
EPYOCTNPLUKT] YEVVITPLOL.

Zymua 3.8.2: Hoiuoypopikn kai poouoTiKy EIKOVO. EVOS GHUOTOG.
(0, ) Toyaiov onuazog . (y,0) Huitovikod onuatog

»  Oa ypnoiponomacovpe Epov M(t) nutovikod , cuyvotmrag fp Tov kavomotet T cuvOnKn:
fO > Fmax

M(t) = Mysin(@ot + @o) = Mosin(2rfot + ) , (11)

o0mov M, T0 TAATOC, M, 1) KLKAIKT] GLYVOTNTA, f5 1) CLYVOTNTA KOt O 1) OPYLIKT PAGT] TOL GTLLOTOG.
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210 oyfquota 3.8.3(a) kot (B) dlvovtan N TAALOYPAPIKY| EKOVOL

M(t)

Mo

IThatog

Mo

-

KO 1] QOCUOTIKTY OKTIVOL TOV PEPOVTOG.

Zymua 3.8.3: ToAuoypoapikn e1kova Kot QOOUOTIKI EIKOVO. TOD QOLOUOPPDTOD PEPOVTOS M(1)
>t ovvéyela, oe 6lo 1o Pifiio, to M(t) Ba to amokarovue amid @épov. To S(t) Oa to
ATOKOAOVUE OOHOPOPOVOV onfpe 1| ofpa dwpdpemons. Erniong mavia n cvyvémrta tov
eépovtog Ba ovpPoirileton pe pikpd f. H ovyvoétta 1 ot ouyvotnTeG TOL SLOHOPPDOVOVTOG
onpatog pe peydro F.

To onua mov mpokdmrel amd T dSapdpemon Ba to ovuPoriCovue mavro E(t) kot Oo to
QTOKOAOVUE OLAPOPPOUEVO PEPOV.

Ao pPAGELS TAATOVG TTEPIEXOUEVQ

A) Awpopewon mhdtovg AM pe pépov

v Stupopemon TAdTovg to factkd onua s(t) ansuovileton (emnpedlel) 6to TAATOG TOV GNUATOG
M(t). Anladn:

E(t) = [Mo +s(t) ] sin(wo') (12)

Oewpnoape 0Tt P,=0, onradn M(t)=0 ue v Evapén g napoatpnong (t = 0).
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Mit)

M

s(t) #

Eft)

2mv €£060 T0L SUOPPMOTN TO dtapopempévo eépov E(t) €xel ™ popen tov oyfiuotog 3.8.4. To
(0) avagépetar oty mepintwon mov 1o s(t) eivar toyaio. To (B) avagpépetor oty TepinTtwon mov 10
s(t) elvan nutoviko.



Mit)

s(t)

() B
2yua 3.8.4: IHaluoypopixés e1kOves GHUATOS OLOUOPPWUEVOD KATE, TAGTOG.
(o) Me toyaio onua. () Me nuitoviko onuo. o1opoppwong.

Amo 10 oY TPOKVTTEL OTL TPEMEL TAVTOTE :

|S(t) | <M, 1 So<M, (13)
@i
T
Mo bt

"Eva amthé kOkAopa srepdpemons AM ympic 6oilacpovg divetor 6to oynpa 3.8.5
Zymua 3.8.5 1 douiro daypopa dropoppwtn AM

Mo va éyovue mANpn yvoon tov T cLVEPN pe TN OodIKacio TG OUOPPOONG, TPETEL VL
avalnTooLvUE TN QOoUATIKY (OVN TOL ONUOTOg TOV TTPpoékvye. Andadn, va avalntioovue Tt Oa
dovpe otnv 006vn Tov avaAvTy EdouaTog, 6tav cVvoedel TNV 16000 TOL TO OLAUOPPOUEVO PEPOV
E(t). Avtd givon amopaitnto, yoti TPETEL VO LEPIUVIICOVLE, DGTE TO PAGLO TOL TPOEKLYE VAL PNV
oAowwBel kaBOAoOV oTo TnAEmKOVOVIOKO KovaM. TIpémel va @Tdoel 610 06KTN OOTNPOVTAG
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TANP®G TN QLCLOYVOUIN TOL, OCTE HE TNV AVTIGTPOPN OladIKaGio, TNV OToSUOPP®ST, Vo
ava{ntnoovue TAAL TO apyko onua s(t).

INa va mpooodopicovpe 1 Qoacpatikyy {ovn, mpémel va avaivcovpe ™ oyéon (12). T'a va
dtevkoAvvOovpe, ag Bewprcovpe TNV OmAn TEPinT®on 6oL TO S(t) eivor NuTovVIKo:

s(t) = Sp'sin(Qt) = Sy'sin(2nFt)
"Etot £povpe:

E(t) = [M, + Sesin(Qt)] sin(wot) = Mo[1 + msin(Qt)] sin(w,t) ,

6mov M =S,/ My . To puéyebog m, mov givor pkpdtepo amd ) povada givorl kabapdc aptOpog kot
ovopdletat T060oTo dapdpemans. Metpiétal cuviBmg ¢ T0600To el To1G £K0TO (%).
Eniong:

E(t) = [M, + Sesin(mt)] sin(mot) = Mgsin(w,t) + Sesin(Qt) sin(m,t) =
= Mosin(wot) + (So/2)cos[(wo — Q)] - (So/2)cos[(w, + Q)]  (14)

Anlodn, o SHOPEOUEVO PEPOV OV TPOEKVYE amoTeAeitan (1oodvvapel) amd Tpeic PUoUOTIKEG
OKTIVEG GTIC GUYVOTNTEG:

fo, fo— Fxou fy + F.

H mpdt axtiva glvar n gaocuatiky aktiva tov eépovtog. Ot dvo dAleg ovoudlovior TAEVPIKES
PUOPRATIKEG OKTIVES Kot KATAAAUBAVOLV OECELS GUUUETPIKES YOP® 0o TNV KEVTIPIKN cuyvotnta T,
(oymua 3.8.6a). Xtnv mepintwon mov 1o s(t) eivar Tvyaio onua pe eacpatikn {OvN cav oVt ToV
oynuatog 3.8.3y, M eacpatikny {Ovn ToV SIOUOPPOUEVOL PEPOVTOG EKTEVETAL 0T fo— Frmax ém¢
fo + Fmax , 0o¢ @aivetar 6to oynua 3.8.6.

(@) B
So
] 7 -
0 f 0 Fmax f
Mo
Mo
0 fo f + >
0 fo f
Mo
Mo
sol2 sol2
(:) fo-F  fo fo+F ?‘
O fo-Fmax fo fo+Fmax f

Yymua 3.8.6: Ta paouata tv 6HUGTOY TPIV KoL UETC THYV OLOUOPPWOH.

SOUTEPOAGUATIKA, UTOPOVIE VO TOVUE OTL PE T OladtKacio g dtapdppmong mAdtoug (Amplitude
Modulation : AM) 1o yopnAd @dopa Tov Pactkod oNUOTOS petaépnke Kot kotéhape durAdoia
COVN CUUPETPIKA YOP® ATTO TN GLYVOTNTA TOL PEPOVTOC.

2m padlopovio, pe SpOpP®on TAATOLG OebBvdg €xel vioBetnBel Yo To. 0KOVOTIKE oMpATO
SLUOPPMONG O TEPLOPICUOG:
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Frmax = 5 kHz.
H {ovn ocvyvotntov AM exteiveton amd 560 kHz émw¢ 1600 kHz (yvoom og pecaio kopata).

Egapuoyn 1: Eva poociko onuo. s puopons s(t) = 10sin(2rl 03t) oopoppaver pépov M(t) =
15sin(2nl OGt). No. mpoodiopiatel T0 TOGOOTO OLOUOPPWONS Kol T0 @aoue. wov mpokvmrrer (O1
ovyvotntes oivoviou oe Hz, ta whatny oe Volt).
Avbon: o) m = Sg/Mo = 10/15 = 2/3 = 0,66 1 66%.

B) To poouo wepitioufover 000 PaoUATIKES OKTIVES OTIC aOYVOTNTES | 0° - 10° Hz = 999 kHz xou
10°+ 10% Hz = 1001 kHz. Exovv mhdroc Sol2 = 5 Volt.

Egapuoyn 2: Eva foociko onuo s popeng s(t) = 10sin(2xl 03t) + 8sin(27r4'103t) OLOUOPPDVEL KATA,
Thdroc éva pépov M(t) = 10cos(2m10°%). Na ayediactei to phoua.

Aven: To onua s(t) wepiéyer 0o poouotikég axtives otig ovyvotytes 1 kHz (ue mhdrog 10 V) kou 4
kHz (ue mhdzog 8 V). H poouatikn oxtivo, Tov pépoviog givar oty aoyvotyto, I MHz ko Eyel mAdrog
10V.

Me ™ Joudpewaon mPOKOTTOVY GUVOAMKG TEGOEPIS POCUOTIKES OKTIVES. ADO OTIC GUUUETPIKES
ovyvotnres 999 kHz xou 1001 kHz pe mldrog 5 V kar dvo otic ovuuetpixés ovyvorntes 996 kHz xau
1004 kHz ue wiotog 4 Volt.

H 1oy0g tov dwwpopeopévov @épovrog civar 10 dBpospa TV 10OV OAOV TOV QOCUATIKOV
aKTivev Tov, dOnAadn:

Py =P1+Py,+P3,
omov Py = My? 2R 100 TG QUOUATIKNG OKTIVOG TOV adlUUOPO®TOD PEPOVTOG, VITOAOYIGUEVN
pe avtiotaon eoptov Ry,
P: = P, = (S /2)%/2RL = So?/8RL = m?* M2/8RL, 1 1od¢ TG kdOe TAEVPIKAC PACHATIKAC
axtivac.

H oA ioydg Aourdv givon :
Po = (M2/2RL) (1 + m?/2) (15)

KobBnhg n minpogopia Bpickeror otig 600 mAdyleg Ldveg, evkola Kataiafaivovpe Ot yioo T ANym
TAPOVCIALEL EVOOPEPOV 1 OAKT 10YVG TOV VO TAELPIKOV QPACUATIKOV OKTivov. ATd ovtny v
dmoymn N TPayUATIKE ®@EAUN 16Y0C TOV SLUOPPOUEVOL CTILATOG Etvat:

Pue = P1 + P2 = So?4R. = MM, /4R, (16)
To AOyo ™G 0eéAMung 10xH0G O TPOG TNV OAIKN 16Y0 TOV OVOUALOVUE OMOTEAEGUATIKOTNTA TNG
dtpopemong D:

D = Pyo/Po. = M?/mP+2 (17)
Tn peyaddtepn amotedecpatikdomto v €xovpe, 6tav m=I1, dnradn &xovpe dwpdpemon 100%.
Tore:
D=1/3
Awmotovetot, onAadn, Ot pe T SadKacio TG OpdOpEMONG TAATOVS £YOVUE GTOTAAN 16Y0OG,
poévo to 1/3 g ohkn woyvog eivar @eéMpun. Zv mpdén eivor axdpo pikpoOTEPN, YTl o€
YPNOLOTO0VE TTOTE TOG0GTO dapdpemong 100%, emeldr) dnpovpyetl TOPALOPPOGCT TOV GNUATOG
010 0éktn. Ot cuvnBelg TIEég Tov m kvpaivovtot amd 0,75 (75%) €wg 0,90 (90%).

Eopapuoyn 3: Na mpoodiopiotei n amoteieouatikotyro. D uiag douoppwans AM, otav to mooooto
oouoppwaons givor 70%.
Aven: m = 0,7, dpa D = m*Im*+2 = 0,197 4 19,7%
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Egapuoyn 4: H olikn 16y0¢ €vOg GHUOTOS O100pPOUEVOD KOTA TAGTOS e Tooooto 80% eivou 200
Watt. No mpoadiopiotel 1 w@éliun 16y0¢ kot 1 1006 kabe mhayiog (avg.

Aven: m =0,80, opa D = 0,24 .

Eniong D = P,,/Po; , Po,=D P, =48 Watt.

Kabe whdyio {ovn éxer 1oyd 4812 = 24 Watt.

Métpnon Tov 1060670V SLEUOPPOGNG GTOV TUAROYPAPO: TEPIEYOUEVA
[Mopatpdvtag 10 SapopPouévo onpe. otov TaApoypdeo (oynua 3.8.7) umopovpe €OKoAo va

TPOGOOPIGOVLE TTEPAUATIKA TO TOG0GTO dtapoppwonc. pdypoatt Exovpte :

A =M, + S, = My(1+m)

E(t)

B = Mo + So = Mo(l'm)

yua 3.8.7: Ilpoadiopiouog tov TocoaTod d10UopPLGHS TTOV TOAUOYPAPO
Apa, A/B = (1+m)/(1-m) oznd 6mov m = (A-B)/(A+B)

Metpovtag, dniadn, ™ péyot (A) kot v ehdyot ty (B), vroloyilovpe 10 mOGOGTO
SUOPO®OTG.

Av &ovpe moApoypdeo mov emtpénel mopatnpnon X-Y, 10Te GTEAVOVTOS TO SIOUOPPOUEVO PEPOV
E(t) oty gicodo Y kot o onua s(t) oty €i6odo X Topatnpodue EIKOVEG 6OV OVTEG TOL GYNLOTOG
3.8.8.

CY) B
ymua 3.8.8: Adroypauuozo tpareliov (o) I'ia toyaio mocooTo o10UdpPOoS.
(p) I'ta rooooto drouoppwans 100%
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AvTéc o1 €1KOveG, YVOOTEG oav ekdveg Tpomelion, EMTPEMOVY €VKOAN WETPNOT TOV TOGOGTOV
dwpopemongs. To oynua (a) avtiotoryet o€ Tvyoio T0c00TO drapdpPwong. To oynua (B) avrictoryet
o€ 1060610 100%.

Egapuoyn 5: Xtov moluoypdpo atnv €1kovo. o1ouoppaugvov AM gpépovtog uetpodue uéyioty taon
100 'V xa1r eioyioty 25 V. No. mpoodiopiorel 10 1000010 Oloudppwons tov pépoviog. Na
TPOTOIOPIOTOVY ETIONGS TO. TAGTH TOV GHUATOS OLOUOPPOTHS KOL TOV OOIOUOPPDTOD PEPOVTOS, KoOMDS
Kol 1 OAIKH 160G TOV GHUOTOG.

Aven: m = (A-B)/(A+B) = (100-25) /(100+25) = 0,6 7 60%.

Ermiong A = M,+Sy kau B = My-S, amé émov My, = A+B/2 = 62,5 Volt ko So =A-B/2=375
Volt.

B) Awopdpomon mhatovg ouriig Kot aming Lovng ympic épov mepleydueva

[T mhve eldape 6tL oV KAaowkn dtapdpemon AM n oeéAun woybg sivor :

P(mp <P ok/ 3

Avt 1 mapatipnomn pog odnyel ot okéyn UNTOG e pd GAAN dradtkacio StpOPOMOONG TAATOVS
0o umopovcapLe va £xovpe OAN TNV 1oL TOV SUUOPPOUEVOD CLUATOG OQEALUN.

[Ipdypatt, av oy oyxéon (12) dev vanpye 10 My, 101¢:

E(t) = s(t)'sin(wet) (18)

B $

AnAadn, To onpa dtapdpemong s(t) poévo tov mailel to poAo Tov TAATOLG TOL PEPOVTOG onpatog. H
€IKOVOL TOV OLOTOG GTOV TOALOYPAQO diveTan oto oynua 3.8.9.

Yymua 3.8.9: Arauoppwan orwing {ovng ywpis pépov

Evkola domiotdvovpe 0Tl 6TO OAGHO OEV VTAPYEL POCUATIKY] CUVIGTMOGO TOL QEPOVIOS Kot OTL
Exovpe 0VO TAELPIKEG LDVEC.

E(t) = s(t)" sin(wol) = [Sesin(Q)] [sin(wet)] =

= (So/2) cos[(@e- Q)] - (So/2)cos[(e+Q)]  (19)
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I'evikevovtag, oty mepintmon mov to edopo eival Tuyaio, 1 EOCUATIKY €KOVO €lval OVTY] TOL
oynpatog 3.8.10. IIpokettan yio Stopop@maon 0mAng {odvng xwpic eépov, yvootn pe tov 6po DSBsc
(Double Side Band, supressed carrier)
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H 1oy0¢ tov onpatog eivor 6OAn oeélun, dnAadn:

Sol2 Sof2
(:) foF  fo TotF 7‘
O fo-Fmax fo fo+Fmax f

Pp.=Pyy. Apa D=1

2yua 3.8.10: Daoua draudoppwons DSBsc

s(t) E(1)

|
X
|

10 onpeio avtd Kat, 0oy AVGAUE TO TPOPANLO TNG CTATIANG OV glyape 6TV 1GYL, 06 KAVOLLLE
o okopo mopatnpnon. Ot 600 mhevpikés @aocuatikés (ovec, mov mponAbav omd 10 oo
SpOpe®ONG, mePLEYovy TV idto. TANpogopio. Oa pmopodoope AOWOV vo eMAEEOVUE KOl Vo
EKTELYOLLE UOVOV TN pia omd Tig 600, TNV Tave 1 TV Kato (oynua 3.8.11).

Yymua 3.8.11: Emdoyn ¢ pag omo tig 0vo mAayies {wves
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"Etot yivetar owovopio kot oto @dcpa. Eivar 1 dapdppwon aning Lovng yopic eépov 1 SSBSC
(Single Side Band, supressed carrier), 1 0nwg v amokolovue anid, SSB. Eidwkotepa yio v
néve (ovn gpnowonoteitar o 6pog USB (Upper Side Band), evd yia v k1o ypnoiponoteitor o
opoc LSB (Lower Side Band).

4afd 5uf2
O fo-F fo To+F :[ 0 foFmax fo fo+Fmax f
Sl
(a)
. N - ; fo+F
5 PR TR e
e (B)
. ) e f _F + ¥
& oF = O ot fo f

Av16 onpaivel 6t ot {dvn Tov katolapPdver o ekmopnn pe dSapdpewon AM Tdpo pTopovV va,
vrapEovv dvo ekmounég SSB (oynua 3.8.12).

2yua 3.8.12: doua draudppwong SSB. (o) USB  (B) LSB.
2y mepintoon g SSB dapdpewong eniong woyvet:
Po)q) =P o\

‘Exet evorapépov va gmavéABovpe yioo Alyo 6TOV DTOAOYICUO TMV 1GYVMOV KOl VO GUYKPIVOLUE TIG
TEPWTAOCELS TOV Olopopecewv AM kot SSBsc.
2mv AM egidope 0TI M Pé€YLOTN TIUN TG TAONG £lvan :
Mo +So = Mo(1+m) < 2S, ko
N péyom @@EAMUN 16Y06 : Py = SR,
Av oy oopdpemon SSB evicy0covLE TO OAPOPPOUEVO O EOC TNV TN 2S, , TOTE N 16Y0G TG
gtvon :
Puo = Par. = (2S0)%/2R. = 2S,2/R,.

YuyKkpivovtog TiC 1oyVES, £X0VTOC MG GNUEID avaPopdg To 1010 TAGTOG oNHaTog, PAETOLLE OTL:
Pogss) = 8 Pupam) (20)

H 610 oyéon o dB exppdletat:

Puwosse) = 1010g[8 Pw@amy] = 10l0g8 + 10l0gPg(am) =

= 10|ngm¢(m) +9db (21)
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Mo

9 I"() fo+rFmax f

Mo

||
¥

-
O fo-Fmax fo f

Eivon dpeca Aomdv katavontd 0t n dtopopemon SSB eivat moAd mo amoteAecpatikn amd v AM.
Avtog elvar 0 Adyog mov m dapdpemorn SSB ypnotponoteitor moAD ot poadotniepovio. Twv
Bpoyéwv Kopdtwv yoo pokpveég (eVEelg, mov amattovy peydin woyd onuatoc. BePaing, dnwg Oa
OOLLE, OTN ANYN TOV GNUOTOC TO TPAYHOTO £X0VV OUCKOAEWEL TOAD. XTO OEKTY| TPEMEL VL
EAVOOTLOVPYNCOVLE TOTIKE TN QAGUOTIKY] GLVIGTAOCH TOL PEPOVTOS, 0OV €lvar amapaitntn yio
TNV amodOUOPP®GCT] TOV CHIATOG. Y TAPYEL TETOL JAOIKAGIO, AVAYEVVIIONG TOV OEPOVTOS, OALN LLE
Tiumuo v moAvTAOKOTNTA TOL OéKTN. AKpPdg, Y va devkoivvBel m dadwocion Tng
ATOdAUOPPMONG, 6€ TOAAES EQapOYEG VIoBeTeiTon ekmounr) SSB, aAld pe 10 @Epov va un Agimet
eVTEA®G amd T0 PAcLa, 0TS paiveton 6To oynua 3.8.13.

Zynpa 3.8.13: @daouo diapudppwons SSB ue pepikmg KoaTooToAuEVo 10 PEPOV

2m padtopavia Tov pecainv (AM) dg ypnotponoteiton 1 dapdpemon SSB, yroti ot dékteg mpémet
va givar amhol kot ponvot.

Egapuoyn 6: H olikn 15y0¢ pépovrog drauoppmuévov ue SSBsc eivou 250 Watt. No. tpoagdiopiotei i
WPELUN 1Y DS TOV OHUATOG.

Aven: OAn 5 1006 eivor wpéliun, apa 250 Watts

Egpapuoyn 7: H (ovn twv peooiwv exteivetor ono 531 kHz éwg 1602 kHz. Me tov mepiopioud tng
POOUOTIKNG (VNS TV aKoLOTIKOV onuatwv éws 4,5 kHz, va mpoooiopiorel o opiBuds twv
POOIOPWOVIKOV EKTOUTOV e AM drouoppwaon mov umopodyv va. covomaplovy atny Topoxava (mvi.
No. poaoiopiarel emions mooeg Qo NTav avTéS 01 EKTOUTES, av elye viobetnBel drouoppwaon SSBsc.
Aben: To evpog pdouaros otnv AM eivor 2Fnax = 9 kHz. Apoa, N= (1602 — 531) [ 9 = 119
avecaptnrol pooiopwvikoi atobuol. 2tnv SSB 10 €dpog poouotog givar to oo, apa Bo. uropovoav
va. vaplovv 2 104 = 208 paodiopwvikoi otabuol.

Awpopemon cvyvotnrag (FM) nepieyoueva

H devtepn mo ovyvd ypnoomolovpevn peBodoroyio oTiC avaAOYIKEG OLOUOPPOCELS Eivor M
ol popemon cvyvotntag 1 e cuviopoypapio FM, and tov ayyAikd opo Frequency Modulation.
Onmg vrodnAdvel Kot 10 GVOLM, GTNV TEPITTMGN QLTI TO N TNG TANPOEOpiag s(t) mOTVTOVETOL
o1 GLYVOTNTA TOL PEPOVTOC, TO 0Toio £xel oTafepd TAATOG.

211 Jpdpemon cuyvotntag 1 Pfactkn oxéon mov TePLypdeet T dladtkacio etvat:

i(t) = fo + k's(t) | (22)

s(t)

f(t)=fo+ks(t)
(k:HzV)

25


http://www.sz7xan.gr/radiotheory.htm#INDEX#INDEX

omov f(t) n otiypoio cuyvéTTA TOV PEPOVTOC.
YyMua 3.8.14: diadikooio S1opuopewaons ooyvoTnTas

Av oV €i60d0 0V dapopeoT (oynua 3.8.14) dev epapuodcovue onpa s(t), TOTE N CLYVOTNTA TOL
eépovtog etvar atabepn fp kot 1 elkdva TOL GTOV TAALOYPAPO Eival aVTN oL PAETOVUE GTO GYNLLO
3.8.150.

Anadny: E(t) = M(t) = Eq'sin(wot)
Otav 6pmg epappocovpe to ofjua s(t), TOTE 1 GLYVOTNTA TOL PEPOVTOG LETAPAAAETOL YOP® OTd TNV
KEVTPIKN cvyvotnta fo 6T0 puOUd TOV dropopP®VOVTOg onpatog. 1o oynua 3.8.15B eaivetor avt

N petaPorn), oe mepintmwon wov 1o s(t) eivor nurovikd. Lto oynuo 3.8.15y dlveton n popen mov
naipvel To dStapopeopévo eépov E(t).

E
(t) (4

ey

E(t) Ol

LA
(v

‘Etot, 0tav s(t) = Sesin(Qt) , tote  f(t) = f, + k'Sy'sin(Qt) (23)

Xymua 3.8.15: To pépov (o) Xwpic drouoppwan. (B)H uetofailouevy aoyvotnto. . (y) To pépov ue
O10UOPPOTH GUYVOTNTOS

O ovvtedeomg k yapaktnpilel 10 SopopPOT Kot TOV TPOTO KATAGKELNG TOL, TOL O dovE o€
enopevn kepdiao. H ocvyvomta f(t) petpiéton oe Hz, to onua s(t) perpiéton oe Volt. Eivou
TPoPavEG 0TL 0 cuvteAeoTNg k exppalet emiong v KAion tov dtapopemty Kot petpiéton o Hz/Volt
N ovvnBwg oe kHz/Volt.

Mertaoynpatifovtog tn oyéon (23) ypapovpe:

(1) = fo + Afmax sin(Q1) (24)
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To péyeboc Afpmax kadeitor péyrot andkiion cvyvotntoc. Exepalel  péylotn anopdkpuvor g
oLYVOTNTOG TPOG TN Ui 1 TV AAAN KatevBuvon (0tav To nuitovo mapetl Tic Tiuég 1 1 —1) and v
Kevrpikn g TN fp ko e&aptdror amd v évtaon (TAdtog) Tov Pactkol onpatog Se.

AmodekvhETOL GE QTN TNV TTEPIMTOOT OTL :
E(t) = Eosin[wot — (Afmax/F) cos(Qt)] =
= Egsin[mot — My ‘cos(Qt)] (25)

O Moyog ms = Afnax/F = KSo/F ovopdleton deikng dtopdppmong kot givar 1 Pactkn mapapuetpog
mov yopoaktnpilel pa dSapodpewon FM.

IMa va vroloyicovpe ) @acpotikny {Ovn evog PEPOVTOS SIOUOPPOUEVOD KATA GUYVOTNTO, TPETEL,
OmWG Kol oTn SpOpP®SN TAATOVS, Vo avoADCOVUE TN oxéon mov divel to E(t). H pobnuotuey
avdAvon givar oyetikd OOVGKOAN Kot 0 Ba pag amacyoAncel avoivTikd. Oa mepropiotovpe LOvo
oTNV £KOVA TOL PAGUATOG.

H gwdva tov pdopatog, mov PAETOLUE GTOV AVOALTY] PAGLATOG, OTOV GTNV {6000 TOL GTEIAOVLE TO
Swpopeopevo E(t), mepiéyet moAréc pacpatikés axtiveg. Kavoviag to meipapa yio S10popeTikés
TIWES TOV OEIKTT OUOPP®CNS M, SAMIGTOVOVUE OTL 0 APBUOC TOV PUGUOTIKOV aKTiVeV eEapTdTan
a6 o m. Ot epeaviCOpeVeg TAEVPIKEG POOUOTIKEG OKTIVEG KATAAOUBAVOLY oVl dV0 GUUUETPIKEG
0£0e1g ¢ TPOS TN GLYVOTNTA TOV ASLAUOPPOTOV PEPOVTOG fy:

fotn'F kot fo-n'F (n axéparog).

210 oynua 3.8.16 anewovietoan n ewdvo tov eacpatog Yoo Tiég M =1, ms =2 ko my =5. Ot
appol mov onueldvovtal divouy To TOGOGTO TOL TAATOVG TNG PAGHOTIKNG OKTIVAG MG TPOG TNV
aktiva Tov adtopndpemtov pépovtog E, (6tav ms =0).
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Yymua 3.8.16: To gpdoua otnv FM yio 01600peg TiéS To0 delkty dtouoppwmong. (o) ms =1 B) ms

=2 (7)) m=5.

Ytov mivaxo mov akolovBel divovtol emiong N KATAVOUY TV TOGOGTMOV Y10, OLAPOPES TUEG TOV m,
wote, av 0EAovLE, Vo GYEOACOVIE TO PAGHA 1] VO TO EMPEPOUIDOCOVLE GTOV AVOALTH PAGLOTOG.

Iivokoc KoTavoutc T0606TOD GTIC QUGUUTIKEC OKTIVES

m Jo Nft

0 1

0,25 0,98 0,12
0,50 094 0,24
1,00 0,77 0,44
15 051 0,26
20 0,22 0,58
25 005 05

3,0 0,26 0,34
40 040 0,07
50 0,18 0,33
90 0,09 0,24

Jo

J3

0,03
0,03
0,23
0,35
0,45
0,49
0,36
0,05
0,14

(Xvvteieotic Bessel)

Ja

0,01
0,13
0,22
0,31
0,43
0,36
0,18

Jb J 7 s Jo

0,03

0,07 0,02

0,13 0,04 0,01

0,28 0,13 0,05 0,02

0,39 0,26 0,13 0,05 0,02
0,27 0,06 0,20 0,33 0,300,21
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To ocvvolko gvpog TS Paopatikig Covng (Bandwith) evoc FM onuatog diveton omd tn oyéon
tov Képoov (Carson):

B = 2(Afmax + F) = 2(m¢ F + F) = 2F (my +1) (26)

I'evikevovrtag, 6tav 10 onua s(t) dev eivar nuitovikd, aArd toyaio pe edopad (Fmin , Fmax) (oyua
3.8.2), ot mhevpikég LOveS AAANAOKOADTTOVTOL KOl TO QAGHO O SLoTnPEl TAP®G TN GLUUETPIO TOV
(oympa 3.8.17).

fo-B. fo fo+B f
2 2

2ymua 3.8.17: Loveyés pdouo atnv FM, otav 1o ofua dtoudppwang eivai toyoio.

To cuvolikd €bpog Lavng vmoroyileton mdA and tn oyéom tov Carson, TOL SOTLTMVETOL Y10 TN
péytotn ovuyvotTa Sapdpemong Frax Tov onpatog s(t):

SOUTEPAGUATIKA, OGO HEYOAVTEPN TIUN £XEL O OEiKTNG SOUUOPP®ONG TOCO UEYOAVTEPO Elval TO
QOOUOTIKO €VPOG TOV ONUOTOC. ATOOEKVOETOL HOAMOTA OTL TO HEYOAO QOCUATIKO €VPOC
TPOCTOTEVEL TO oNUo. amd 1o B6pLPo Kal TIG KAOE €100VG TOPEVOYANOELS GTO KOVAAL LETAGOOTG.
‘Etot, 6mov éyovpe vyniég amortnoelg kafapdtmTog Tov 6NpeTog, viodetodue peydio me (Mg > 1),
Om®G 01N padtoemVvia, Kot WAGUE YO0 SIOHOPP®ST] GLYVOTNTAS UEYEAOL €0povg. Omov avtég ot
amoLTHOELS ival LKPOTEPES, OTMG 6TN padtoTAepVia, vioBetovpe pikpo mes (Ms < 1) ko piddpe
v dSropdpemon FM otevov evpovg (NBFM: Narrow Band Frequency Modulation).

>t padogovia FM dieBvog éxovv kabiepwbet ot Tipég:

Fmax = 15 kHz
Afnax = 75 kHz
Apa ms=5

‘Etor, B=2(75+15)=180kHz

Mo va vdpyet Eva pikpd Teptdplo Kot vo Uy ETKOAOTTOVTOL 0 £VaG PadtoP®VIKOg 6Tadrds amd
ToV GAAO, Ol GLYVOTNTEG (KEVIPIKEG), TOL YOPNYOUVTOL UE VOO TOV TPEMEL Vo, TNPEITOL Kol Vol
epappoletar avotnpd, tomobetovvial o€ amootdon tovAdyiotov 200 kHz kon mhéov o évag and tov
GANo.

H ¢acpatucn {ovn e FM dwopdpemong elvar moAd mhatdtepn amd v avtictoyn g AM. I'U
oVTO KO Y1 VO UTOPEGOLV VO GUVUTTAPEOLY GE dedopévn LDV cLYVOTNTOV TOALOL PASIOPMVIKOL
otabuol, avaykalopoote vo ypnoomolovpe TOAD peyoAvtepeg ovyvotntee. H Covn g
padtopwviag FM givar diebvac and 88 MHz ém¢ 108 MHz.

H 100 tov pépovtog mpiv Kot PETO TNV OOSIOUOPP®ST| elval 1) 1010, Y10Tl TO TAATOG TOL CNUATOG
Tapapével oTadepo:

Po.=Eo2/ 2R,
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O dwpopemte, niadn|, oe avtiBeon pe v mepintwon e AM, de yopnyel mpdsbetn woyd oT0
QEPOV. ATAMDG LE TN SIOUOPP®ON 1 1GYVG KATAVEUETOL G€ OAN TN PacuaTiky {Ovn Tov tpokvmtel. O
OEKTNG, Y10 VO OTOJIOUOPPACEL TO SULUOPPMUEVO PEPOV, TPETEL VO AdPel OAn T pacuatiky {ovn
TOL GNLATOC.

Egapuoyn 8: To pdouo evog axovatikov onuatos exteiverar oo 100 Hz éwg 8 kHz. O deiktng
O10UOPPOONS Mf TOV OVTIOTOLYEL oty UEYIOTH oLyvoTHTo. glvar 3. Na mpoodiopiatel 10 €0pog ¢
POoUOTIKNG (VNS Heta ) o1ouoppwaon FM.

Avon: Amé tov tomo tov Carson vmoloyilovus:

B =28 (3+1) kHz = 64 kHz.

Egpapuoyn 9: ©épov ovyvomnrog fo = 90 MHz dopoppivetar kard ovyvotnta omd ofua s(t) =
2sin(27r5'103t) (V). O oouoppwtns mapovaialel kiion k = 15 kHz/Volt. No. mpocoiopiotei n uéyioty
OTOKALGN GUYVOTNTOS KOI O OEIKTHG Olouoppwons mi. No. mpocolopiotody emions To €0POS TOD
POOUATOS KOl 0 OPIOUOS TV PAGUOTIKDV OKTIVOV GTO YA TOD OLOULOPPOUEVOD PEPOVTOG.

Aven: a) Afpax =k " So =152 = 30 kHz

Ami=30"10°/5-10°=6

y) B=2510*(6+1) = 70 kHz

0) O ap1Opdg TV TAELPIKOV POCUATIKOV aKTiveOV etvat :

N = B/F = 2(ms + 1) = 12. Av ovvomoloyicovue ka1 T QOOUATIKY OKTIVO. TOD QEPOVTOS, EYOVUE
ovvolo 13.

Eoapuoyn 10: I1ocor padiopwvikoi arabuoi FM umopodv va vmoplovv oty {ovy coyvotitwv amo
88 éwg 108 MHz otnv id10. yewypopixd, wepioyn,
Avon: Ocwparvrag ol n oaxootacny peTtold TV padtopwvikay otabuwmy eivor 200 kHz, t0te Epovue:

N = (108 — 88) MHz / 0,2 MHz = 100.

2OyKpLon ToV owpopeace®v AM kot FM nepieydueva

E&etdoape otic mponyovpeveg mapaypdpovg TG dStapopemcelg AM (kon to wapdymyd g ) kor FM.
I'vopicape 10 amotéAespa TG SIOUOPPOGNS KOL LLE TN YPOVIKT] EIKOVE TOV TEMKOD PEPOVTOG, OALA
KOl PE TN QUOHOTIKY] TOL €Kova. Me moapadeiypoto tekpunpudcape T Pocikés 010TTeg TV
ONUATOV Kol TOV SIQOpPOV LEYEODY TOL VTEICEPYOVTAL OTI WUEAETN] OVTOV TOV SOOIKACIOV.
Eipoote og Béon tpa va kdvovpe Kdmoleg cuykpicelg e PAon avtd T AmOTEAECUATO:

a) H 1oyb¢ Tov moumod ot dwdwkacio AM (ko SSB) dev eivar otabepn ko e€aptdtor amd 10
TO0GOGTO OUOPPMOONES M 1] TO TAATOG TOL GNUATOG JapOpPwong s(t). Xmv FM dwupopemon n
1oYVG eKTOUTNG elvan otabepr. Avtd onpaivel vKoAlo 6TV KOTOOKELT TOV Toumov. v FM dev
amouteiton gvioyvon 1oyvog Tov s(t).

B) X dwoupopewon AM 1 160G TG POGHOTIKNG CVVICTMOGCOS TOV PEPOVTOC, TOV OEV Eival MEEALUN
oY0C, amOTEAEL TO UEYOADTEPO TOGOGTO TNG OAKN 16YVOG Tov oNfuatos. Efvar mavtote moAv
LEYOADTEPN OO TNV oYL TOV TAELPIK®OV (VvdV, Tov givar  oeéAun. ‘Exovue, oniadn, omatdin
woy0oG. Xt opopewon FM n apykn 1oydg Katavépetor oe OAo T0 QACHA Kol 1 16Y0¢ TNG
(QOGLOTIKNG GLVICTMGOS TOL PEPOVTOG £ival Eva HEPOG TNG OMKNG 1oyvoc. Eyovpe Aomdv kaihtepn
a&lomoinomn g woyvog otnv FM and 6,11 oty AM.

v) Xy mepintoon g AM elpacte vmoype®pévol, oV EVicYDGOVLE TO GO LETA TN SLOUOPO®OT),
VO PY|CLUOTOUCOVE EVICYVTEG TOV OV EICAYOLV TOPOAUOPP®ON, Yoti 1 TANpoeopio. HOg
Bpioketon oTig peTaforég Tov TAATOVG TOV orjpatog. Avtifeta oty FM, av vtapéetl mapopdpemon,
dev elvar KOTOOTPOQIKY, ywuti M mANpoeopia pog Ppioketar o1 cLYVOTNTO TOL (QEPOVTOC.
Mmnopovpe Aowdv oty FM va ypnotpomomoovpe g teMkd otadio evioyvt taéng C, mov &xet
HEeYAAN amddoon).
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d) Mewovékmuoa oty FM pumopet va Bewpnbei to yeyovog 6t 10 €bpog {dvng Tov SopopPopévou
@EPOVTOG glval TOAD peyaAvTepo amd 10 avtictoryo gvpog s AM. Ouwg 6cov apopd to 06pvPo,
AMyo oxpipdg ovtod TOL pEYAAOL gOpovg, M FM  mopovotdlel onUOvVTIKO TAEOVEKTNLOL.
AmodeikvieTon OTL Yo TIG GLVNOEIS TIUEG TOL Mf GTNV PASOPMOVID, OVTO TO TAEOVEKTNUO QTAVEL
oxeddv 18 dB. AnAadn|, o Adyog ‘onua/06pvPo’ oty FM givar 64 popég kadhtepog oe chykpilon e
10 Adyo ‘ofua/B6pvPo’ otnv AM (18 dB = 10log64).

I' avtd 1 FM S10pdppmon Kot EKTOUTT TPOGPEPETOL, VIO VO, OTOAAOGOVE LOVCIKN TOAD 7O
KOANG o0t TOG amd O,Tt 6TV AM.

TEXNIKEX METAAOXHY repisydusvo.

Acbpuares teyvikés. Darvouevao o1dooons

210 TPONYOLUEVO KEPAAOLO Yyvopioape Tnv €vvolo Kot To POCIKO YOPOKTNPIOTIKG TOL

NAEKTPOLAYVITIKOV KUROTOG.
- -
E(t) E'(t)
Baowkd

ofpa | Topmog AfkTng
s(y | (Tx) (Rx) s'(t)

2TIC PUOSLOETIKOWVOVIES TO NAEKTPOLOYVNTIKO KOO AOTEAEL TO LEGO PETAPOPAGS TG TANPOPOPLOG,
oL EKTEUTETAL, OKTIVOPROAEITAL 6TO YDpo omd Vv kepaia. [ToAAEG opég TO MAeKTpOUAYVNTIKO
KOpO TO ovopdlovpe padIOKONA.

Zynpa 4.1.1: I'eviko diaypopuo. Padioemikorvoviag

H «epaia Afymg oto oéktn mpémer vo dgytel éva pkpd TOGOCTO EVEPYELNS TOV
NAEKTPOUOYVITIKOD KOUOTOG, (DGTE, 0OV TO €VIoYUoEL Kol TO enefepynotel KATAAANAWM, va
amodMGEL 6TV ££000 TOL OEKTN TO MPEALO PACIKO GTjHa, ONAdN TNV TANPOPOpia.

H d1ddoon 100 MAEKTPOROYVNTIKOV KOUOTOS GTO YMPO Kol 1 TANPNG MHOOMUATIKY HEAETN TOL
QowvopéEVOL elval omd Ta SUCKOAOTEPO KEPAANLL TNG PVGIKNG KOl TG POOONAEKTPOAOYIOG.
Kepaieg vdpyovv moAhadv 0@V kKou Ba e€etactodv oe enduevo kepdioto. Av Bsmpricovpe pud
KEPOLOL EKTOUTNG MG CTUELNKT] TNYT NAEKTPOLAYVNTIKNG EVEPYELQS (LTOPOVLE VO KAVOVLLE 0T TNV
vd0eom o€ AmooTAGELS LOKPIVEG amd TV Kepaia), OTav OV LITAPYOVY EUTHOLN, TO KOMO O1001dETOL
oOUPIKA OGS, ToL KLKALKEG KAt TG OAAaccsag mov mapdyovtat, 6tav pi&ovpe éva MOapdKt otnv
EMPAVELD TNC.

I . S 8 \
é Yoov L lukTiva
o

/ouadoong

Yymua 4.1.2: Zpoipikn diadoon tov KOUATOS
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H 6An ovumeprpopd tov kdpotog Bopilel ™ copmepipopd tov POTOHS. ANAadT| OTav cLVAVTAEL
EUTOODL, EVOEYOUEVMG OVOKAGTOL 1] AAAOTE LIOKELTOL GE dLABAACT, OTaV aAAALEL 1 TLKVOTNTO 1] TOL
YOPOKTNPIOTIKA TOV HEGOL OlAdooNS, amoppo@dtor oamd diapopo vAMKA kot e&acBevilet
ONUIOVPYOVTOS IKPES 1) LEYAAES OKIAGELS  (€yovpe ONAadN amdsPeoT g 1oxHOG TOV) KAT.

H ocvuvoAik| pedétn autg ™ cuumeptpopds ivol ToAD SVGKOAY. XTOVG VTOAOYIGUOVE TPEMEL VO
AaPovpe vOYN TOAAEC TOPOAUETPOVS, OMMC, YO TOPAOEIYHUO, 7O EUTOSIN EAATTOVOLV TO
NAEKTPOUOYVITIKO KOO, TTOL0L DVAMKA TO OIOPPOPOVY EANTTOVOVTAS TNV 10YL TOV, TOOVG OPOUOVS
axolovbOel oty mopeia TOv, Kol TOPAYOVTESG, OTMS TOl Evat 1) LOPPOAOYID KOt 1] Oy@YOTNTO TOV
€00(POVG , AV LAV LE Yo d1adoon oty ENpa i ™ BAAacoa , TIC LETEMPOAOYIKEG GUVONKEG K.0L.
Amodewvoetoar  O0tt Pootkd  péyeBog mov  KaBopilel OLGLOGTIKA TN  GULUTEPIPOPA  TOL
NAEKTPOUOYVITIKOV KOUOTOG tvar 11 cuyvotnta tov (f) kot To unKog kupatodg tov A. Avtog ivar o
AOYOG OV Ol EMGTNUOVES SLYDPIOAY Kot KOTETAENV TOL NAEKTPOUAYVITIKG KOLOTO GE POCUOTIKEG
Cveg pe 10aitepn ovopacio, MoTE Vo S1eVKOAVVOEL | LEAETN TN GLUTTEPLPOPAS TOVS. Me T yvdon
NG CLUTEPIPOPAS TV KLUATOV TPOKVTTOVY Ol KAVOVES 0EI0TOINGNG TOVS OTIC THAETIKOWVMVIES KOt
Ol EPAPUOYEG TOVC.

2m PBProypaeio avapépovior kKot Oewpntikd poviélo dtddoong, OAAG KOl GNUOVTIKG
TEWPAUATIKE OTOTEAEGUOTO, LE TO Omoio UmOPOVUE UTOpoLUE Vo TpoPfAéyovpe U GO
Ppao1olevln (emkovavio) peta&d moumod Kot SEKT.
Enavepyopoote ommv coaipikt|, yopic eumdola, 01dd0cn Tov nAekTpopoyvntikod kbvpotoc. H
Kepaio EKTOUMNG Bewpeital ONUELNKT TNYN TNG EKTEUTOUEVNG EVEPYELOG, TOV EKTEUTEL CPOIPLKL
KOl OLLOLOHOPPX, OTMOC PAIVETOL GTO GYNLLAL.

uxtive
Sradoang
- -

i
Kepaia
EXTOURNS

Xymua 4.1.3: Yroloyiouog g anoofeons tov kOuotog
Ye amdotaon R and v kepaio ekmounng n woydg ava povada emaveiog ivor:
p=P/S,
omov P 1 1oy0¢ ekmounng otV kepaia oe Watt (Bar),

S = 47R? N emedavela ¢ ceaipag axtivoc R og m? ! km? .

p =P,/ 47R? (1)
To péyedog p petpétar oe Watt / m? 1 Watt / km?

Tovdvalovtag To omotéheopo pe T oxéon p = EY/120m , mov yvepicope 6To mpornyoduevo
KePaiato, 6mov E n évtaon tov nAektpikov mediov Tov KOUATOC , TOTE:



P./4nR? = E?/120m

Telkd 1o niektpikod medio E mov onuiovpyeiton oe andotaon R and v kepaio kot petpiérol og
Volt/m vrohoyiletor omd T oyéon:

E=(V30P;)/R (2)

33



Amodewvoeton emiong Ot po Kepaio ANyng (Opowo pe ovtn Tng EKTOUMNG) mov Ppioketal o€
andotacn R amd v kepaio exkmopmng AapPaver pépoc TG NAEKTPOUOYVNTIKNG EVEPYELNG TOV
KOpHOTOC, TOL divetan amd TV oyéon:

P.=(’/4m) p=(* P/ (4wR)* = (c* P, )/ (4nf R)®

"o vo vmoAoyiGoLE TIG ATMAEIES TOV KOROTOS GTOV EAVOEPO YDPO KATA TN S1AG00T) TOV Ao TNV
Kepaio ekmoumig oty kepaio Ayng o dB, éyovpe:

a = 10log(P./ P;)
Avtikabiotdvrtag Bpiokovpe:
a= (20logR) + (20logf) +32,5 (3)
o6mov R n amdcotaon ekppacuévn og km,
f n ovyvomto ekppaocuévn o MHz. H otafepd 32,5 TPOKLNTEL LEG® TOL Aoyopifuov
and T1¢ povadeg mov ypnoonomoope (km kor MHz).
Yroypoppiletor 6Tt 1 Topanmdve oyéorn oyvel yia 01ddoon otov elehBepo ydPo xwpig Kavéva

gumodto, dNAadn Otav ot kepaieg etvar TomoBetnuéves TOAD YNnAd Kot £(0VV OTTIKY ETAPT HETAED
TOVG.

Eg@appoyn 1: H 1oybg ekmoumng pog kepaiog mov axktvofolietl cpapikd eivar 1000 W. Na
TPOGOI0PLOTEL 1) 1oYHG OVE LLOVAdQL EMPAVELNG TOL oNTOG o€ omdotact R = 100 km amd v kepaia.

Aven: Ano w ayéon p = P,/ 47R? avuxabiordveac oe W kow m Aoupavovue p = 80° 10 w/m?*

Egpapuoyn 2: No vroloyiotel yio, Tig 10166 TIUES 1GDOG KO OTOTTACHS OO THY KEPOLO TO NAEKTPIKO Tedio E.

Avon: Ano ) oyéon (2) avrurabiorwvrag Pfpickovue:
E =1,7310°Volt/m = 1,73 mV/m

Egapuoyn 3: No vroloyiarodv oe dB o1 omwAeies padlokduatog amo ty Kepaio. EKTOUTIS EWS TV
Kepolo Ayng, otav 1 aoyvotya, tov givar f = 10 MHz kou n amdaroon twv kepoiwv mepirov 40 km.
Aven: Avukxabiorwvras oty oyéon (3) ppiokovue:

a =20log40 + 20logl0 + 32,5 = 84,5 dB

Tpomor A1d.d006nS TOO NAEKTPOUAYVYTIKOD KOUATOS TEPLEYOUEVO.

T'evika

Yy mpdén katd 1N 01ddoon Tov padtokvpatog mopepPdriovion eundda. ‘Eva and ta
ovvnBéotepa givar 1 1010 1] KAUTLAGTNTO TNG YNG. ZTO EMOUEVA CYNUOTO KOL Y10 SIEVKOAVVGT GTNV
KATAvONGoT TOV QOVOUEV®V NG d1ddoong cLUPBoAMLovLLE TO d1d1d0UEVO KOO UOVO LLE TNV OKTiVOL
d1ad0oNG TOVL.

Avo Bacikobg tpdmovg e€etdlovpie yia T 6146061 T®V KLUATOV, Ol 0TTO101 POIVOVTOL OTAOTOMUEVE,
ota oynuota 4.2.1 ko 4.2.2.
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O TpOTOg TPOTOC APOPE TNV KLUATIKY 0160061, VITOBETOVTOG OTL TO KOO OEV ATOUOKPVVETOL TTOAD
Ao TNV EMPAVELN TOV £0G.POVE TNG YNG.

Syua 4.2.1: Kouo edapoog

O 0deb1EPOC TPOTOG 0POPE TNV KLUOTIKY O1ddoot, mov otnpiletar oty vedbeon Ot T0 KOUO
OTTOLLOKPVVOLEVO ATTO TNV EMLPAVELD TOV EOAPOVS EAVOETIGTPEPEL GE QVTO, OLPOV VTOGTEL AVAKANOT
(oKédaom) OTe AVAOTEPO CTPMOUATO TNG ATULOGEALPOS, OV ovoudlovial ‘lovoceaipa’ Ady® g
LEYOANG TEPIEKTIKOTNTAS LOVIGUEVOV ATOU®V, ONAAOT NAEKTPIKAOV QOPTIOV.

H ouown| mpoPAémer 0tL £va niextpopayvntikd kopa, otav Ppebel o€ aTHOCEUPA NAEKTPIKOV
eoptiov, voiotator e£ocbévnon, n oaktivo 61ddocng tov Stabrdton (KAUTTETOL) Kol KAT® oo
oplopéveg cuvOnkeg avakAdtot TdAL Tpog ) YN (aAraletl mopeia).

I'n

Zymua 4.2.2: lovoopoupiko xouo.

Kopara €6d@ovg

Xmv wepimTton TV KUPATOV £0d@ovg 1 (evén Kepaiag eKmoumig Kol Kepaiog AyMg
EMTVYYOVETOL [LE TPELS TPOTOVG:
[ ]
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(2)

3

R

I'n

Me 10 an’ gu0giog KOpa, Tov 0moiov 1 axtiva d1ddoomg oev epmodiletor amd TV KOUTLAOTNTO
mg yng (1). Avty n wopotikn axtiva powalel vo dadidetor 610 Keve ympic eumddia.
Emmpedletor poévo amd v amdctact Kot m didyvon HEca otnyv oTodGQalpa.

Zympa 4.2.3: 2oviotwoeg Tov KOUATOS £00pPOVG

e Kopao amé avaxlaon oto £da¢og (2).

H dwdpoun avtig e KLUHOTIKAG OKTivag TPoc TV Kepaio Ayng eivoal cagdg peyaAdtepn.
2mv kepaio ANYNG €xovpe T GLUPOAN TOV KLUATIKOV OKTIVOV TOL GUEGOV KOl TOV OO
avaxioon oto £d0¢pog onjpatoc. Kabmg to kopa sivon dtavuouatikd péyebog , n copfoin ivar
OLVUGLLOTIKY, UE OMOTEAEGLO TNV aVENCT 1] EAATTOON TG £VTOCNG TOV GNUOTOS OVAAOYQ LE
TNV GYETIKT S10popd TV 300 SpOUmV (S10popd PAoNS TV KLUAT®V)

. Inuovtikd  amodsikvoetor  To  kvpa  em@aveiog  (3). Ilpoxeuroar  yioo  pépog  Tov
NAEKTPOLOYVITIKOD KOUOTOS TTOV O10010€TOL OYEOOV EPATTOUEVIKA [E TO £50poc. To khpa ovtd
etvar onpavtikd, Waitepa 0Tav T0 £30P0G Evat aydYLHO, Kol 0KOAOVOEL TNV KOUTLAOTNTO TG
ms. E&acpaiiler (e0én petadd kepomv 6mov 10 an’ gvbeiog kopa dev pmopet va @tdoet Ady®
EUTOdTIWV.

Ta mepdpata Exovv deiEel 6TL 1 614000M TOV KVUATOV £0APOVG £E0PTATOL GNUOVTIKG OO T

oLYVOTNTA KOl 1] OAMKT 0tdSTOoT KAALYNG ££0PTATAL AT TN LOPPOAOYiO KOl TNV Oy®YILOTNTO TOV
eddpove. Ilpdypatt, pe petprioelg damoTdveETOl OTL Ol OMOGTAGES padtolediewv e KdpaTo
€00(pOVG givorl TOAD
HeyoADTEPES otV £mpdvela TG 0dAaccag (To vepd €xel peyaldtepn ayoyudmta) on’ O,TL 6TV
&npa.
AlAeg TEPAPOTIKES OOMGTOOCEL €lvar 0Tl 600 pukpdtepn eivor n cvyvotnta f tov KOpOTOG
€00(QOVG (LEYOADTEPO UNKOG KOUATOG) TOGO HKpOTEPN eEacBEivnon voioTtatol AOY® amoppdPNnoNng
evépyelog amd 1o €00pog Kot €XEL KAADTEPT CLUTEPLPOPE TPOCUPUOYNG OTN LOPPOAOYID TOV
€00(POVG. ZVUTEPUAGHLATIKE, OVOPEPOVE OTL 1] SLAO0GT KUUATOV EGAPOVES LLE TOVS TPELS TPOTOVS, OE
LEYUAES OMOGTAGELS omontel LeYOAT OYETIKA 1oY0 EKTOUTTG.

Kopata ydpov 1 lovospaipikd kdpato mepieydpeva

Kopata yopov 1 wovoocpaipikd kopata sivol exeiva, TV omoiwv 01 KOUOTIKEG OKTIVES, apov
amopakpuvBouy amd 1o €00(OC, OVAKADVIOL GTO OVATEPO CTPOUNTO NG oatpudseapag (tnv
1OVOCOUIPO) KOl ETGTPEPOLY, OTMG QaiveTol Kot 610 oynua 4.2.2, mpog N y1n. Avtd T0 KOUOTO
EMTPEMOLY KAALYN LEYAAW®V OMOCTAGEWV.

H 1ovocpapa meptloppavel ta oTpdpUATo TS YAIVNG ATUOCOAPOS TOV KATOAAUPAVOLY VYN 0md
70 km amd v emedvela g yNs émg kot 400 km. To dvoud g n 1ovoceaipa 0 0Qeilel 6TO
YeYOVOG OTL AmOTEAEITAL OO TTOAD AYDYULO ATUOGPUIPIKE GTPOUATA AOY® TNG LEYAANG TLKVOTNTOG
“Ovtov’ (popTicpévev copatdiny) tov tepéyovy. Ta goptia avtd opsilovial GTOV 1OVIGUS TV
ATOU®V OO TNV NAOKT EVEPYELD.
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F1
(140-200 km) A

E
(100-120 k) *

08
(70-90 km) |

2yua 4.2.4: To orpouata s 10voopaipos

Ta oTpdpOTe TS LOVOCPOLPOS LLE TO GYETIKA VYT TOLG Qaivovtal 6Tto oynua 4.2.4.

Ta vymAdtepa otpodpata £xovv peyaAdTEPT TLKVOTNTO WVIcHOV. To Vyog Kot To Tayog Kébe
OTPOUATOS EXNPEALOVTAL CUAVTIKA OO TV TOCOTNTO TNG NAMOKNG evépyelag mov Ta ovilel. [V
avtd Tapovcstalovy onUavtikés peTaforéc petald muépag kol voytag, (tn voyta e&acbevoiv),
avOiAOYO HE TIG EMOYEG TOV £TOVG, YEWWDVA, KoAokaipt kAm. Eaptavrtol emiong and Tic nAokég
petaforés (MAtakés knAideg, Katanyideg) kot emnpedloviot omd HeTaoAES Tov payvnTikoh mediov
mge yne.

Etvor mpopavég 6t ot petaforés avtég TV oTPOUATOV TG 10VOSEAPOS EXNPEALOVY e TN P
TOVG CTUAVTIKA TO QOIVOUEVO TNG OVAKANGTGS TV POSIOKVUATOV G’ QLTA.

KoBbhg 10 niektpopoyvntikd KOO EIGEPYETAL TNV 1OVOGOALPO, N AKTIVAL O100061G TOL KUPTMVEL
(drBAdTO) OAO Kot TEPLOGOTEPO OGO 1 TLKVOTNTO LOVIGLOV TOV GTPOUOTOS UEYOADVEL KOl KOTW
00 OPIGUEVEG GLVONKEG 1 KUPTMOOT TNG KLUOTIKNG aKTivag ivotl TETola, Tov TEMKE TO podtOKVLLOL
eMOTPEPEL TPOG T YN. O1 perérec kot ta mepapata £xovv dOei&el OTL TO PAIVOUEVO SIELKOAVVETOL
0G0 peyaAdTEPN £lval M TLKVOTNTA LOVIGUOD TOV GTPAOUATOS Kol OG0 LEYOADTEPO €ivol TO PUNKOG
KOROTOG A (LKpOTEPT CLYVOTNTA).
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Xyua 4.2.5: Exidpaon tov uikovg KOUOTOS Gty OVoKioen

Av1d T0 cvpmepdopata emPefaidvovtol oto oynua 4.2.5.

I'n

Yto oyfuoata 4.2.6 (o) kot (B) onuewwvetar n So@opd OV VITAPYEL UETOEL MUEPOS KoL VOYTOG
avtioTor(0, OTAV 1) TUKVOTNTA LOVIGHOV (AGY® EAAEYMC NAMOKNG EVEPYELOG) Elvar LKpOTEP.

TR

T B
I'n

(o)
®)

Xymua 4.2.6: Ewiopaon ths TOKVOTHTOS LOVIGUOD TTHYV AVAKAGTH
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Me avtioTpo@o GULAAOYICUO KOTOANYOLUE GTO GULUTEPACHN OTL 1 OVAKANGYN PASIOKLUATOV
HEYOADTEPNG GUYVOTNTOG OmOTEL HEYOADTEPN TUKVOTNTO LOVIGHOV. XTO. OVMOTEPO CGTPMUATO TNG
OVOGPAPAG  OVOKAMVTOL PASIOKVUATO VYNAOTEP®V GCULYVOTNTMOV. XTO KOTMTEPO OCTPMOLUATO
OVOKADVTOL O1 YOUNAOTEPES CLYVOTNTEC.

Av 10 padiokbpo dev vmootel avdkiaon otnv vOcEAP, SEPYETOL amd OLTV Kot KoOMG
OGP VETOL YAVETOL TPOG TO ATELPO.

H yovia ntpécntmong 0 g kopatikng aktivag (oyfua 4.2.7) eniong emnpedlel To QOIVOUEVO TNG
avdxdaonc. Amodetkvoetal 0Tt 660 peyaAvtepn elvar n yovia TpdonTmons, 1060 SELKOAVVETAL TO
QOLVOLLEVO.

Zynua 4.2.7: Exiopoon tns ywviag mpoowtwong oty avaKiaoy

[Ma dedopévn mokvonTa OVIGHOL ¢ Oplakn cvyvotnta fe, mov yapoktnpiler to oavrtictoryo
OVOGQAPIKO oTpmdUa, Bempeitor 1 HEYIGTN CLYVOTNTO KOUOTOG TOL TPOCTINTOVTOG KABETO GTNV
ovocpapa, puropet vo, avakiaotel. Av 11 cuxvOTNTO TOV TPOGTIMTOVTOG KOUOTOG Ival LEYOADTEPT
oo TNV 0PLaKT), TO KOO OEV aVOKAATAL, OAAL TPOGTEPVE TO OVTIGTOLYO GTPAOLLA.

O cLVOLAGHOG TNG GLYVOTNTAS TOL KOUOTOG Kol TNG Yoviog tpocntmong 0 g aktivag odnyodv
OTOV OPIGHO TNG UEYIGTNG XPNOUNG SLYVOTNTOG Kol TNG EAGYLIOTNG OPLOKNG ATOCTUGNG KAALYNG.
IMa dedopévn cuyvoTTo EKTOUTYG, OTav 1 YoVvia TPOSTTOONG ivon HKpdTEPN Amd UG OPLOKY|
yovia 6; To nhekTpopoyvnTikd KO dev avakAdtot Kot yavetot (oyniua 4.2.8).
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I'm
Syua 4.2.8: Opioxn ywvie avexloong kot opioxl axootooh (evéng

Me avtiotolo cvAloyioud, dtav pog evoloeépet 1 (evén petald dvo onueiov A kot B (A: kepaia
exkmoung, B: kepaia Aqyng), tote dedopévng g andotaons AB vrhpyet pid péyiot cvyvomra
MUF nov umopei va ypnoworomBei (MUF : Maximun Usable Frequency) kot mépa amd v
omoia dgv UTOPOVUE VO, TETVYOVLE PASIOETIKOVOVIO GE IKPOTEPT ATOGTAGT).

Aniadn: f<MUF 4)

H amdctaon mov avtiostoyel oty i mmg ovyvomntag MUF ovopdletor ehdyiotn oprokn
andotaon (evéng. Kopatikég axtiveg , dpa kdAvyn, cLVOVTOOUE HOKPOTEPO, OO OLTY TNV
amOGTACT).

To padiokdpo Kotd v Sdpop] TOL GTO OVOGPUIPIKE GTPMOUOTE VOIGTOTOL GNUOVTIKY
e€acBévnon. H efacBévnon eivor peyokdtepn, OTOV O 10VIGHOG TOV OCTPOUATOV  givat
HEYOADTEPOC (Ylor TOPAdELYHO, TNV MUEPA) Kol OG0 1 cLuyvOTNTO TOL KOUOTOC givol pikpoTepn.
Avt M mapatipnon odnyel otov oplopd ™G eldytotng ovyvomrog exkmounng (LUF @ Lowest
Usable Frequency) mov umopeil vo ypnotponomdel katd tnv eKmouny], MGTE TO KLU VO, UV
amoppoenfel (amocPeotel) teheimg amd TV 10VOGPALPA.

Mo padtoledén pe 1ovos@aptkd Ko ivol Aoudv duvaTty Yo GLYXVOTNTEG EKTOUTNG HETAED TOV
tipndv LUF kot MUF.

Ov debveig opyoviopol padlOETIKOWVOVIOV TPOGOopilovy Kol OVOKOWVOVOLV TS TUES TV
ocvyvotntov LUF kot MUF pe Bdon ta tovos@atipikd dedopéva mov enkpatovy Kabe popd Kot Tov,
Ommg avaeépnke mo Thvw, £(0LVV CNUAVTIKY €EAPTNON OO TNV OPO, TNV ETOYN, TNV MAMOAKN
dpacTnPLOTNTA Kot GAAOVS Tapdyovtes. OGo Kot

40



vo eaiveTon Tepiepyo, KATM amd OPIGUEVEG 1OVOSOUPIKES cuvOnKeS cupPaivel 1 Tpocdiopilopevn
ovyvomta LUF va givon peyoddtepn and m ocvyxvotro MUF. £° avty v mepintmon 1 cuvOnkm
(4) dev pmopet va tkavomomBei Kot 1 padtolevén e 1ovosealpikd KOpota givol eVIEADS 0dVVaTH).

SOUTEPAGILATIKA, GUYKEVIPOVOVTOS 6T0 oyNua 4.2.9 ta gatvopevo d1ddoong Tov KOHTOS 5GPOVG
KOLL TOV 10VOGQOLPIKOD KOUATOG 1] KOULOTOG XDPOL 001 YOVUAGTE GE VO CTULOVTIKES TOPOUTNPNCELS:

(o)

B
Yymua 4.2.9: 2ovovaoiog kKGADWNS oo KOUG E0GQYODS KO 10VOTYUIPLKO KOUO,
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Av 1 eAdy1ot oplaKn AmOcTOCT TEPO OO TNV OTOlo £XOVUE KAALYN LE 10VOCOUIPIKO KOLO gtvat
HeYOADTEPN Omd TNV HEYLOTN KAALYM 0md TO KOHA £0AQOVE, TOTE VILAPYEL ‘pa. Covn oyng’ émov
dev @Thvel T0 ekmeumdpuevo amd tov mound onuo (oynua 4.2.9a). Eivar mpdypatt obvnbeg to
QOIVOLEVO £€VOC TOUTOG POOIOETIKOWVMOVIOG Vo AauBavetor moAD HOKPLd Kol Vo Unv LIdpyet
KkaBO6A0V Ay o€ evoldpeces BEcelg.

e Av 1 eldylotn oplokn amdotaotn e vooeuptkng Levéng eivor g 101 Tdéng peyébovug pe
NV amdGTOCT KAALYNG TOL KOHTog £0dpovg (oynua 4.2.9B), toéte otnv Kepaio Aymg Exovue
™ oLUPoA] TV dVO KLUAT®V 7OV OKOAOVONGCOV SlopOopeTIKOVg Opouove. Emedn, Ommg
ONUEIDCOUE KOl Le AAAN gukoupio, 1 cuuPoAn elval SLVOCUOTIKY, TO amOTEAEGHA eapTdTon
amd TN OYXETIKN @Acm Tov dVvo onudtwv. Mropetl vo eivar 0BpoloTikd (evtovotepo onua) M
a@opeTikd (edttopévo onua). Eivar to eavopevo tov ‘ownieiyemv tov onpatog (Fading)’.
Ot dwkeiyelg dev eivar otabepd eawvopevo, oAl eEelicoeton ovveyms. E&aptdtol amd tovg
OpOUOVE TV ONUAT®V, TNV KATACTOON TNG 0VOGQOIPAS, Omd OEVTEPOYEVEIS EVOEYOUEVMC
AVOKAQGELS TOV KOUOTOG GE EUTOANL, O TIG LETEMPOAOYIKES GUVONKES K.0L.

Egapuoyn 1: Eyer avoxoivwbel amo v apuooio. vrnpeaio ot o1 ovyvotntes MUF kou LUF givou 22
MHz ko 12 MHz ovtiotoiyo. Iloio 1 woies omo TIG TOPOAKOT®D GUYVOTHTES UTOPOVUE Va. EMIAECODUE
Y10 paOLOLEDEN LUE LOVOTPAIPLKO KOO .

(10 MHz, 8 MHz, 16 MHz, 25 MHz, 19 MHz)

Aven: Mropovue vo emiréovue tig 16 MHz kou 19 MHz, mov exainBevovv tn ayéon (4)

Eopapuoyn 2: Koua ovyvomnrag f1=20 MHz i =28 MHz ovaxidtair evkoAdtepa otnv 10Vv06Qaipa,
YroOétovue ot kot 0i dvo avyvoTnTeS 1KOVoTo100V TH cVLVONKN (4).

Aven: To kbua ue ovyvornta 20 MHz (ueyoldtepo unxog KOUaTog).

A13.0061 TOV IIKPOKVRATOV TTEPLEYOLLEVOL

Me 10 yeVIKO OpO UIKPOKVUATO OULOOOTOLEITOL TO TUNHO TOV NAEKTPOUAYVNTIKOD (AGLOTOC LE
ovyvotteg mépav tov 300 MHz xon pe pukn koportog pikpotepa tov 1m.
XVYKEKPILEVOL:
e Ta dekaroperpikd kopata and 300 MHz éwc 3 GHz.
e Toa exatootoperpikd kopato and 3GHz éwc 30 GHz.
e Ta ymootopetpucd kopata and 30 GHz émg 300 GHz.
Ot cvvOnkeg dradoong eivar akpPag ot idteg W avTég TV VIepPpoayfwv, Le EUPOOT GTO YEYOVOS
0Tl AMOY® TV HIKPOV PUNKOV KOUATOG Hmopolv va ypnoipomomBovv yuo tig padtoledéelg Alav
KateLOLVTIKEG Kepaieg avdAoywv Olaotdoewv. Adym TG KOTELOLVTIKOTNTOG TOV KEPALDV OEV
OTOLTOVVTOL PEYOAES 1OYVEG EKTOUTNG (oynpa 4.3.40).
H wwitepn a&lomoinon avtodv tov kopdtov, Tov AOY® TNG LYNANG CLYVOTNTOG EMLTPETOLV
SWHOPOOCEL; UEYAAOV €VDPOVS HE TEPAOTIO OYKO TANpoQopiag, ovolyel vEo KEPAANO OTIG
TNAETIKOIVOVIEG,.
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B
2yua 4.3.4: Padioledieis pe pikporvuoto.
a) Me omtikn emopn keparwv ) Méow dopvpopov

[Mpdypot, xobdG To KOHOTO OVTA  SlOMEPVOLV €DKOAD TO OTPMOUATH TNG OVOCOULPIGS,
YPNOLOTOLOVVTOL EVPVTOTA GTIG O0PVPOPIKEG EMKOVOVies. H exkmounn kot n Anyn tov onpdtov
yiveTon pe KOTOmTpIKéG Kepaieg VYNANG KaTeLOLVTIKOTNTOG TTOL PAETOVLY TO BOPLPOPO (TAPEYPAPOG
4.4.4).

Egapuoyn : Xe padioledln vmepfpoyémv Koudtwy to. DYn TV KEPALOV EKTOUTHS Kol ANWNS Elval
ovtiotoyya 400 m ka1 200 m. Na exktiunbei to unkog tov padmiektpikod opilovra.

Aven:. Aro t ayéon (5) vmoloyilovue oe uétpo:
D = 140656 m = 140,656 km

Mukpoxvopotikég padrolevierg
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AvapztaddTng

Avapetaddmng

Enedn omv mepintoon tov pukpokvupatik®v (evéemv eivol amapaitntn 1 OTTIKY ETAPT TOV
Kepaldv, M epPéreln Tov cvomnudtev givol meplopopevn. I' avutd ypnotponoteitor cuyxva M
TEYVIKY] TNG TOAAMANG OVOUETAO0ONG TOV ONUOTOC, OT®G ¢oaivetor oto oynuoa 4.4.5. Ot
wkpoxvpatikég Cevéelg (yvootéc ko pe tov 0po Radio Link) ypnowomrolobvior gupivtate omod
TNAETIKOIVOVIONKOVS 0pYOVIGHOUS, Kol Oyt Hovo, pe gvpld @acpo dtopopemong yo. (evéelg Alav
Kotevbuvtikég ‘onueion’ mpodg ‘onpueio’ (point to point) q ‘morlomidv onpeiov’ (point to
multipoint) pe pkpn 1oy0 EKTOUTNG.

Zynua 4.4.5: Mikporoupotixés (evéelg pe moldamin avopetddooon

Aopvpopikég Cevierg mepieyoueva

Ot dopvgopikég Cevtelg eivar pukpokvpotikég Cevéelg ‘onueiov’ mpog ‘onueio’ N ‘moAlamAmv
onpeimv’ 6mov 0 avoueTadoTnS £xel Tomofetnfel mhvew oe SopLPOPO GE TPOYLAL YOPW amd TN YN.

Zymua 4.4.6:dopvpopikes (evéeis

Mo Tinpng (ebén pnéom dopveodpov amattel Eva
@épov KOpa Yo Cevén amd 1o 6tabUd EKTOUTNG
€00(QOVE TPOG TO O0PLPOPO, TOL OmOiov 1

ocvuyvotta ovoudletonr avepyépevny (up link
frequency), kat éva @épov yio (eOEN amd 10 dopvPOPO TPOC T0 6TAOUO €6GPOVS, TOL OTOioV M
ovyvotnta ovopaleton katepyouevn (down link frequency) (oynua 4.4.6).

2115 S0PLPOPIKEG EMKOVMVIEG, AMOY® ¥pNoNg KATELOVVTIKOV KATOTTPIK®OV KEPUIDV (TOPABOAKES
KEPAIEG) M OMOLTOVHEVN 1O0YLG €Ol YEVIKA WKkpn, €m¢ pepwd Watt. X7 éva dopvedpo
tomofetovvion cuvnBmg moAlol avoauetadoteg, Yia vo  eéumnpetnBobv mTOAAEC aveEdpTnTEG
padtolevéers.

H ypnon tov dopuedpmv onuepa YEVIKEVETAL KOl 0ELOTOLOVVTOL Y10 POOTOPOVIKES KO TNAEOTTIKEG
EKTTOUTTES, Y10l PAOIOTNAEP®VIOL KOL Y10 TNV KIVNTH TNAEQ®ViaL.

44


http://www.sz7xan.gr/radiotheory.htm#INDEX#INDEX

111

St S S S

2t00¢ OTOOHOVG €0GQOVG TIS TEPICCOTEPES (GOPEC ME TNV TEYVIKN TNG morvmAediog
OLLOOOTTOLOVVTOL TO GNULOTO TTOL TPOEPYOVTOAL OO TEPIGGOTEPOVS YPNOTES N OO TEPICCOTEPES TNG
H0G EQAPUOYES. AVTO Yivetatl, Yo vo Unv amotteitat yo Kae epoppoyn aveEaptntm dopueopiky
Cevén. T mapdderypa, dVo tmieomtikol otabpol opadomolovv ta onpate dvo aveEapTnTmV
EKTOUTTAOV KoL XPNOIUOTOo0V Yo T Levén Kovd avopetadotn 6Tov 1610 opuedpo. XV KIvnt
AEPOVio opadomoovVVTaL Yot d0pLPOoPIKY (evén amd tn pio MmeEPo otV GAAN To oNUoTA
yMadov ypnotav. H teyvikn g molvmAediog yivetal pe TpOmo mov emTpENEL TAAL TO SOY®PIGUO
TOV SNUATOV 6T ANYN , OCTE Vo, dpooAoyNnBovv Tpog Tovg TEAMKOVS ypNoTeS. Xto oynpa 4.4.7
QoiveTonr M TEYVIKN NG QoouaTiKg moAvmAeliog Omov mepiocdTEpO amd  €vo  CIUOTO
OLLOOOTTOLOVVTAL, LLE TPOTO TTOL Ol PAGUOTIKEG TOVG {AOVEG VoL LNV OAANAOKOAVTTOVTOL XTI Ayn Ue
KatdAnAa eiltpa Ba daywpiotodv TaA kat Oa SpoporoynBobv 6e aveEAPTNTOVS YPNOTES.

Zynua 4.4.7: Eniyeiog dopopopikog otabuog pe molvmiedio,

Yrdpyovv dopveépor vyniig q yopniig tpoyds (MEO, LEO), avdioya pe to Dyog mov
Bpiokovtat, evd avtol Tov omoimv 1 kivion (mepiotpon) sivor chyypovn pe v Kivnon g yng
ovopalovtar yemoetoTikoi dopv@dopor. H tpoyld tovg eival mave amd tov onuepvd 6e aKtiva
nepinov 36.000 km kot gaivovral axivitol and omolodnmote onpeio g yne.

Tomot padrolebéewy
Ta powvopeva g S1dd00MGg Kot Ot 11UTEPOTNTES TV padtokvudtemv kabopilovv, avdioyo pe

v mepinTmon, Tov eEomAoud mov Ba PNOUOTOMGOLVLE Kot TOV TPOTO a&loToinoTg TOV.
Ag do0pE TIG PacKOTEPES EPAPLOYES.

Eqappoyéc padogoviag mepieyoueva

Kepaia
EXROPRTS
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2TIC €PAPUOYES TNG POSOP®VING TO o ameLBVLVETAL G TOAAOVG OEKTEG, Ol OTOI0L MG TPOG TO
ovoTnua eKmoumg Exovv tuyaio 0€on. Tlpémel Aowmdv va ypnotpomombel peydAn 1oy0G EKTOUTNG
OV PEPOVTOG, Yo Vo eEac@arilel peydAn suPéreta Kot emmAéov 1 KdAvyn ToL YOPOL Vo givat
ocQUIPIKN. AVTO 10YVEL TOGO Yo TIG PASIOPOVIKES EKTOUTEG OTO pecaio 0co kol otnv FM
padopmvia, mov ivar ot {dvn tov vrepPpayéov. Idaitepa oty tehevtaio tepintmon, kabmg
OTOUTEITOL OTTTIKT ETOPY) TOV KEPALDV TOUTOV KO OEKTY), 1 KEPOULO EKTOUTNG TPEMEL Vo, TomoOeTnOet
o€ VYOUETPO, G KATO0 Pouvo, AOQO 1 ynAd TOPYo, MGTE 0 OmTIKOG opilovTag va eivar peydog.
To 1010 1oyVEL, e HEYOADTEPT ELOOCT], VIO TIC EKTOUTEG TNG THAEOPAOTG, TOV TPOYLLATOTOIOVVTOL
o115 Lovec twv VHF kot otic {oveg tov UHF kopdtov.

Xymua 4.4.1: 2ty padiopwvio omouteiton opoipikn koioyn kol ueyain euféieia. Or kepaieg
tomoBeTovvTal ynld.

Av 0 ydpog TapaymyNg Tov Tpoypdupatog (studio) o€ PpiokeTon oTOV 1010 YMPO LE TNV KEPaia
EKTIOUTNG, TO CNUO LETAPEPETOL GTNV Kepaio €ite pe opoagovikd KoAmdwo (av 1 amdoToon
elvar pkpn) elte pe pukpokvpoTikn Katevbuviikn podtolevén, Ommg amodideTtor 6To Gynua
44.1.

Eo@appoyéc padrotnriepmviog mepleyoueva

[Ipdkertan yo emkowvovia PeTa&h CLYKEKPYLEVOV OVTATOKPITOV, TOL TPOYLOTOTOLOVVTIOL GTY|
Lovn tov vaepPpayéwv (VHF) kot dekatopetpikav kopdtov (UHF). ESd ot wwtepdtnreg sivan
noArég. KéBe avtomokpitig cuppuetéyel oe KOmowo diktvo padtotniepmviag, owbétel ) kN Tov
LIKPY] CLOKELT] EKTOUMNG KOL ANYNG TOV ‘TMOUTOOEKTN HE HIKPN Kepoio TOv HEC® KATAAANANG
dutaEng (ovlevKTn) YPNOYOTOLEITOL Kot Y10 TNV EKTOUMY KOl Yl T AW TOV CNUATOV. XTnV
TEPIMTOON VT OEV EYOVUE TO OIKOUMUO VO YPTGLLOTO|GOVUE UEYOAN 10D EKTOUTNG, O1OTL GTOV
010 ydpo, oV 1o TOAY, otV 1010 TEPLOYN TPEMEL VO GLVLTAPEOLY TOALY GLGTHUATO. , TTOAAL
POO10dTKTLA , OUOLN E TO OKO paG, Tov Ba eEumnpetioovy mOAAOVS xpnotes. Ot Kavoveg Aoutodv
YPNONG TOV GLYVOTITOV (TOV SBESIU®V OLOA®V) Kot EKUETAAAEVOTG TETOL®V OIKTO®V givol TOAD
avotnpoi. KaBopilovror amd tovg 01efveic ThAETIKOWV®OVIOKOVS 0pYavioHovs Kot €€E101KEDOVTOL
amod TG apuoOdleg vnpeciec kdBe KpATovg pe peydAn avotnpdtmra. Ot xpnolomolovpevol
TOUTOOEKTES VITOKOVOVV GE aKPIPelg kol TpokaBopIGUEVES TPOOLOYPAPES KAl EAEYXOVTOL QLGTNPA
amo TG appooteg apyéc . H 1oydg exmoumig toug elvarl meplopiopévn Ko 0ev mpEmel o€ Koo
nepintwon va Eenepdoel GLYKEKPIUEVT TIUN.

Hoapdderypa: Evieyouévws 1o OIKTvo paodlotniepmviog o0 TupocPectikod cwuatog o1abétel
ovyvotnro, exkmounng 170,125 MHz. To avtiotoiyo poadlodiktvo uias GAANG vanpecios eivor oty
ovyvotnra. 170,150 MHz. To podiodiktvo g tpiths vanpecios €ivol oty oUYVOTHTO EKTOUTHS
170,100 MHz. Kabévag, oniaon, orobéter o {ovy 25 KHz omov mpémer va ywpéoel to paouo e
OIKNG TOV EKTOUTHG, TOV OLOUOPPWUEVOD PEPOVTOS, OV EIOOUE OTO TPITO Kepdloio. Méyioty 1oy0g
EKTTOUTTNG TOV KabBe moumooektn yio. oAovg eivor ta 25 Watt.

EmonuévOnke 611 6° avtég tic {dveES cLYVOTT®V, Y1oL VO EXOVUE CMGTY ETKOWV®VIO, omonteiton
OMTIKN EMOPYN TOV KEPUUMV €KMOUTMNG kol ANynG. Ilpokvmter 611t M euPérea kdAvyng ToV
CLUCTNUATOV OVTOV VoL GYETIKA LUKPT, 1O10ITEPA OE TEPLOYES LE TOAAL PLGIKA EUTOOLO AOY®
popeoroyiog £6GpOVG, EVTOG TOLEWV, EVTOG KTIPI®V K.A.T.

211 podOTNAEQ®VIN YPTNCLUOTOLOVUE TPELG TPOTOVS EMKOVOVING:
- Tnv ani (SIMPLEX) emkowovia: nepieyduevo
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Ot Y0 avtamokpttég S100ETOVY TOUTOSEKT (TTOUTO Kot SEKTN) LE TOV TEPLOPIGHD, OTAV EKTEUTEL
0 évag, o GAAog AauPdvel kol avtiotpopa (oynua 4.4.2). Kot ot dvo ypnoipomotodv v idw
QEPOVGA GLYVOTNTO EKTOUTNG KOl ANYNG.
Yyua 4.4.2: Movtédo simplex padioemikoivaoviag

- Emxowovio minpog apeiopoun (FULL DUPLEX)

2T0VG aVTamOKPLTEG TOV PPIoKOVTIOL GE ETKOVOVIN TOPEXETOL 1] SVVATOTNTO VO EKTEUTOVY KOl VL
AOUPEVOVY GTOV TOUTOOEKT TOVG TAVTOYXPOVA (TOLTOYPOVN OUIAi0 Kol aKPOOGT). TNV TEPIMTOON
avTy ypnopomoovvTal dvo eépovosg cvyvotnteg, fi kar f, . H ouyvoémro ekmoumig tov evog
etvat cuyvoTTa AqYng Yo Tov dAro, Onwc amodidetar oto oynua 4.4.3.

ynuo 4.4.3: Movtédo full duplex poadioemikorvaviag

- Hpmopgiopoun Levén pe avapetadotn (SEMI DUPLEX)

INa va ovénoovpe v guPéleln TOL  GLOTHUOTOS PASIOTNAEQPWVING, YPNOILOTTOLEITOL
avapetaddtng mov tomobeteiton e LVYNAO onuelo, ®ote va eEoceoMlgTon pHEC® ALTOV 1
POOI0ETAPN TOV ATA®Y cuoKeL®V. O avapetaddtng (repeater) cvvovAlel dEKTN Kol TOUTO (GYNUa
4.4.4) ko, kaBdg M kepaio Tov glvar ynid, dnpovpyet peydro padioopilovra.
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Avaperadotng

LK TTopxog
AfxTng

Yo 4.4.4: Padiocmikoivawvia péem avoueTadoty

Kd&0e teppoticodg mopmodéktng (Tov ypnot)) EMKOWVOVEL P KATO10V GAAO HEGH TOL OVAUETAOOTT) O
omoiog, apov AdPet éva ofua, To enaveknéunel. Onmg eaivetar kat oto oynua, N Levén amartel v
xpnon 600 ToLVAdyIeTOV cuyvoTHTOV, f1 Ko 2 . Ot cLGKEVES TOV YPNOTOV EKTEUTOVY QPEPOV GTN
pioa cvyvomrta (mapdostypa, v fi) kot Aappdvovv otnv GAAn ovyvomrto (fz2). AvtiBeta o
avopeTaddTng £xel ouyvotnto Aymc v (f1) kot cuyvotnta ekmopunng v (f2).

I'popués uetapopds. Ouoaéoviko Kalworo mepieyOuevao

Yuvnbwg 6 éva choTNUo eKToumg M kepaio O Pploketonr mOAD Kovtd 6T0 TEMKO GTAS10
evioyvong tov onuatog. H miektpopoyvntikn evépyslo LETAPEPETOL TPOS TNV Kepaio L €O
KOAMI0 VYNADV GUYVOTATOV, TOV AOY® TOL POAOL TOVG T OVOUALOVUE “YPORNES HETAPOPAS’ .
Yndpyovv moArol mapdpetpol mTov Aapudvovtal VIOYN GTNV UEAETN TOV YPOUUDV UETOPOPES Kot
dgv ypnopomoteitor o 010G TOTOG KaAWOIov o€ OAES TIC EPAPLOYEC.

IMa devkolvvon mpénet vo yivouv Kamoleg emonpiveels. Otov xpnGHLOTOIOVUE GTOV NAEKTPIGHO
€vo. OTTOLOONTOTE KOAMO0 KOl TO TPOPOOOTOVUE HE GLVEYN N EVOAAAGCOUEVT] MULTOVIKY TAGM
YOUNANG cvyvotntag, m.x 50 Hz, 1o pfkog Kdpatog Tov onpatog etvat:

A= (310® m/sec) / 50 Hz = 610" m = 6000 km.

[No tov vroAoyopd tov pedpoTog ¢° €va TUUO KoA®diov, ToOL omoiov To UNKOG €ivor TOAD
UIKPOTEPO OO TO PUNKOG KOUOTOG TOV CNUATOS TOV OEPYETOL Ad TO KAAMI0, Bempovpe OTL TO
pevpo 67 OA0 TO PUNKOG TOL KaAmOiov €xel TV 1010 Tuy|, oV voAoyileTol amd 10 vOUo Tov Qu.
Anhaodn, to kKaAmolo yopoaktnpiletar amd v Quikn tov avtiotaon R 1 v €8k tov avtiotaon
avé povéoda pnkovg. Ot vroAoyispol Téong Kot pevIATOg Eival amAot.

Avtifeta, yioo onuato (PEVUATO) LYNADV GLUYVOTHTMOV, TO TPAYUHOTO Ogv €lval TOCO OomAd. Ag
ndpovpe €vo axkopo mapdadetypa pe ocvyvotnta onuatog f = 30 MHz. v nepintoon avt to
unKoc kopatog etvor poMg 10 m. Av 1o KoA®O0 mov S1BETOVLE Yo VO TPOPOSOTHGOVUE TNV
avtiotaon eoptov Ri tov oynuatog 4.5.1 givar 100 m, to pedpa | n Tdon wov Ba LETPGOVUE GE
SLpopeTIKA onpeia ToL KOA®SIoOL dev Exouy TNV 1010 TN, aAAd vt eaptdrol amd to onueio oto
omoio Ba yivern pétpnon.
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Zymua 4.5.1 1 Pedpo oyniov coyvotntmv e ypopyn HeTopopos

daivetar Aoutdv 0Tl 6TV TEPIMTOOT VTN 1] CLUTEPLPOPE TOV KaAWIiov dev TeptypdpeTal TAEOV
poévo amd 1o vOpo tov Qu. Xe akOpo VYNAOGTEPEG CLYVOTNTES £XOVUE TNV EUEAVICT] KOl GAA®V
QOVOUEVOV (Y10 TOPAOELY LD, TO EMOEPUKO QAIVOUEVO OTOV TO PEVUO OEV OATPEYEL OLOLOLOPPO
OAN 1 dwToun TOv Oy®YoL, CAAL pOvo TV €€MTEPIKN EMPAVELL TOV) Kot TO TPOPANUA NG
HeTapopdc TG evépyelog epeoaviletar akdpo md moldmioko. Me dAla Adyld, TO KAAMOO OTIG
VYNAEG cuyvoTNTES O YapakTnpileTor povo amd v QuUiKn Tov avtictaoT).

A —— AN —— i —
- CJ_ C...J

FE—— €

AmodeikvieTor OTL 1) GULUTEPIPOPA LG YPOUUNG UETOPOPAS TEPLYPAPETAL KOAVTEPQ, OV
Bewpnoovpe Ot N Ypapu aroteAeitor omd pid aAAniovyio TVi®V, AVIICTAGE®V Kol TUKVAOTAOV,
onwg eaivetorl oto oynuo 4.5.2.

Zynua 4.5.2 1 Iooddvauo kdkAwua ypouuns HETapopos
E KOTOVEUNUEVO, OTOLYELO,

O tipég tov otoyeiov R, L kot C, mwov divovtor ava povado punkovg Kot oyt yu To cOVOAO NG
YPOUUNG (YU o0TO AEYOVTOL KO KOTAVERUNUEVE GTOLELR), £E0PTAOVTOL OO TOV TPOTO KOTAGKEVNG
KOl TOL YEOUETPIKA YOPOUKTNPIGTIKA TOV KAA®OIov.

Ot avtwotdoelg R givor vrebBouveg yio 1o yeyovog (Tov SOMIGTAOVETOL TEWPOUATIKA) OTL TO GNa,
KaBmg drdideTal o1 HEGOL TNG YPOUUNG, eEacBevilel apod PEPOG TG EVEPYELAG TOV LETATPETETOL
oe Oepuotmro. H e€acBévnon (a) Tov onpartog petpiétor og dB/km.

O ocvvovacpdg tov mviov pe Tov TuKVeOTH oynpotilel éva yauniodapotd eidtpo. ‘Etor | ypouun
LETAPOPAG CUUTEPLPEPETOL OC Lot oAANAovyia and yopuniodafatd @iltpa mov, OTmG eldape 6To
TponyovUeVo KeParato, tepropilovv ™ {avn délevong (to evpoc Covng , Bandwith) tng ypopung
petamopds. Avtd onuaivel 0TL, avaloyo HE TIC CLYVOTNTES OTIG onoieg BEAoVIE Vo EpYAGTOVLE,
TPEMEL VAL EMAEEOVLE TNV KOUTAAANAN YPOUU LETOPOPAS.

"Eva, AAO YOpaKTNPIoTIKO UI0G YPOLUNG HETOPOPAS Elval avTd TOV OVOUALOVUE “YOpaKTPLGTIKNY
avtiotaon’. H tyun g xopaktnploTikig aviictaong divetol amd tn oyéon
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Re=L/C

1
. Rc |
' L '
] 1
' XapoKTnpIoTik :
: avtioctaon i
) ! Avtictaon
B : SEEON 2 poptiov
[ Rl.
I
I
!
I
I

Kot €€apTaTaL amd TO YEOUETPIKA YOPAKTNPIOTIKE TNG YPOUUNG HeTapopds. H puokn onpacio g
YOPOKTNPLIOTIKNG avTioTtoong eivor moAd onuaviikn. o va €govpe ™ péylomn peta@opd 100G
amd Tov gvioyvtn €£000V TOov TOUTOY TTPOG TO POPTO, dNANSN TNV Kepaia, TPEMEL 1 1GOSVVOUN
avTiotoon TG Kepaiog va 1600Tol HE TNV YOPAKTNPIOTIKY OVTIGTACT TNG YPOUUNG HETOPOPAG,
onhadn mpémet:

RL = RC .

Symua 4.5.3 1 H ypopun petapopdg yoparxtnpiletar omo to uéyebog Re. 1oovikn avvOnin Hetapopas
evépyeras: RL=Rc

21ig ovyvomteg €o¢ kat 1 GHz ypnowonoodvior cuvnbmg dVo €idn ypappodv PeTtapopds, to
OHOOEOVIKO KAAMAO KOt 1) GUUUETPIKT] YPOALLLUT SVO Oy®YDV.

e To opoatoviké Kar® 10

Movenxo 1

(@) (B)

H ocvvnbéotepa ypnoylomotodpevn ypouun HeETapopds sivor to opoa&ovikd koimdwo. H
KUAWVOPIKT] LOPON TOV Kot 1] S1aTopr| Tov gaivovtol oto oynuo 4.5.4.

Symua 4.5.4 1 Mopoy (o) kot orozoun (P) opoalovikotd kodwoiov

Amotedeital omd Kevipkd oaywyd oapétpov d, o omoiog mepiPdAietar amd Eva GTPOUO
LOVOTIKOV (TOALOBVAEVIO 1 TEPAOV), EVD O SEVTEPOG AYWYOG KLAIVIPIKNG LOPPNG TEPPAALEL
70 oOvoro. EEmtepikd vdpyet yioo mpo@OAaén vEo oTpdUa ovOEKTIKOD TAAGTIKOD.

Av n eootepikry Oduetpog tov e€mtepcod aywyod eivar D, amodewvoetor 6Tt M
YOPOKTNPLOTIKY OVTIGTAOT) TOV OHOAEOVIKOD KoAmOiov divetal amd T oyéon
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Rc= (138/Neylog(D/d),  (6)

Omov € M oyetkn dmAekTpikn otabepd tov povet. Eivar mepimov 0,66 yoo povotr omd
moAvabvAEvio kot 0.70 yia povet omd TePAdV.

To opoagovikd kaA®dd10 ovoudleTol Kol ACOUUETPT YPOUUN UETAPOPES, d1OTL TPOPOdOTEITOL
amd Tov VoYVt €600V e AGVUUETPO UETACYNUATIOTH (VG aKPOOEKTNG OTN YeI®ON), OT®G
eaivetal oto oynua 4.5.5.

Evioyutig _

TOUTOU

Zymua 4.5.5 : Metapopd, evépyeiag mpog v kepaio

UE 0po0LoVIKO KOAWO10

Ytov mivaka Tov akoAovel divetar evoekTikd o THTOG KOAMIIOV e TO avTicToy o 0pog {dvNng
OV TTPOCPEPEL, TNV TN TNG YOUPOKTNPIOTIKNG TOV avVTIGTOONS Kt TIG POCIKES EQAPUOYES OTIC

omoieg ypnoLomositat.

MMivokac opog&oviK®dv KaAmoimy

Tomog Zc Suyvotta

RG-59/U 73Q 100 MHz
400 MHz

RG-11/U 75Q 100 MHz
400 MHz

RG-214/U50Q 100 MHz
400 MHz
900 MHz
RG-58/U53,5Q 100 MHz

AmooPeon Eqappoyéc

10,0db/100m  TV,HF
21,0db/100m

7,5db/100m  VHF
16,0db/100m

6,0db/100m Sat TV, UHF
14,0db/100m
23,5db/100m
16,0 db/100m HF,CB

Noa avagépoope T€Aog 0TL M TaOTNTO TOL KOUOTOS 6TO OHO0AEOVIKO KAAMOo diveTol amd T

oyéon
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¢ =c/e, @)

OTOV € 1) TODTITA TOVL KOUOTOG 670 Kevod (c=3'10% m/sec).

Evpog {ovys lertovpyiag. Pidtpo mepieydueva

Ag Bewpnoovpie éva onua s(t), mov £xel pacpotikn Covn ond Frmin, Fmax -

G4 I\

Ol | Fmin

O Fmin

f

(@) ®)
Av avtd 10 onua Bélovpe va to EmECEPYACTOVUE, Y10 TAPAOELYLO VO TO EVIGYVCOLUE Y®PIS Vo
OALOIDGOVLE TO PACUATIKO TOL TTePlEXOUeEVO (TNV LDV GLYVOTHT®V TOV), TPEMEL O EVIGYLTNG TOV
o YPNOYOTOMGOLIE VO, EVICYVOEL LE TOV 1010 TPOTO OAEC TIG (QPACUOTIKEG okTiveg Tov. Mg
AmAOVGTEPO A0V, TPEMEL O EVIGYLTNG Vo 6efactel OA0 To @dopa tov onuotoc. ‘Eppeca, oniadn,
opilovpe ™ {OVN cLYVOTTOV AEITOVPYIOG TOL EVIOYLTI], TOV TPEMEL VO Elval LEYAAVTEPT 1] OPLAKA
ton pe ™ eacpotikn {ovn tov ofjpatog (oynua 3.5.1).

Zymua 3.5.1 : To ebpog Acttovpyiog Tov eVIGYUTH (CHUELOVETOL IUE KOKKIVO) OTTOUTEITAL VO, EIVOL
UEYOADTEPO OO THY Poouatiky (vy Tov onuotog.(o) () To pdouata oty gicodo kor atny €000 TOv
EVITYVTH, OVTIOTOLY O

Tn {ovn Aertovpyiag v ovopdlovpe cvyva kot ‘evpog Lavns’ (Bandwith — pravryound, omyv
AYYAIKN YADGGO).

Ymv mePInTmon Tov 0 EVICYLTNG O0ev umopel va epyactel oe OAEC TIC GLYVOTNTEC TOL HOG
EVOLPEPOLV, TO ojia TNV €000 Ba etvar eTYOTEPO Kot aAlotwpévo (oynua 3.5.2).
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G4 i

O] [ Fmn max \ T O| Fmm max f

Zymua 3.5.2: Av o evioyvtig oe «oEfetony oAn ) pacuatikn {OVY TOV GHUATOS, OTHY EC000, TO THUO.
eVl 0ALOIWUEVO, EYEL TOPOUOPPOTH.

Yndpyovv mepmtmdcels Tov BEAOLUE VO OAAOIOCOVUE 1) VO, OAAAEOLE TV aPYIK) PacpoTIKh {dvn
evog onjuatoc; BePaimg vépyovv. Yndpyovv Opmc kot to KATdAANAN KUKADUATO TTOV UTOPOVLLE VL
KOTOGKEVAGOVIE KOl VO YPNCUYLOTOMGOVLE, Y10 VO, TETOYOLUE avTOV TO 6T10Y0. Efvan T ‘@idTtpa’,
YVOoTd ond dAlo padnua, ta omoia ¥pNGLOToovVIOL TAPA TOAD OTIS THAEmKOW®Viec. Edd pe
Kamota wapadeiypato 0o e6TIAGOVIE GTNV AELITOVPYIKT] GUUTEPLPOPE TOVC.

G(DA A

s(t)

O] 7™z 1KH:  f O 300 3400 J
300y (3400 z)

Y10 oynua 3.5.3 mov akoAovBel ypnoyomoovue Eva EiAtpo, Yoo va meplopicovpe ) OV TOL
(QAGLOTOC TNG OMAOG KOl VO SMULLOVPYTIGOVUE TO TNAEQPMOVIKO CYLLAL.

Zymua 3.5.3: Anuiovpyio tov thiepwvikod onpaTog e KaTaAinio giltpo

To @iAtpo GyeddoTNKE, OOTE VO EMTPEMEL EMAEKTIKA TN O1€AevoT| €vOg UOVo (Lecaiov) TUUATOG
™mg Cdvng tov apykod oNuatog. Amd avtn v amoyn eival @iltpo d1érevong (ovng. BéPara to
onpa oty ££000 lvat S10PopeTIKS amd avTd TS E16OO0V.

I'evikad, avédloyo pe To TUNHO TOV PAGHOTOG TTOL ETAEYEL Eva OIATPO, T O10KPIVOLLE GE:
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G(DA

Z.AZdw AEdeveng
ZAZoOvn Mbdevang

(Po) | Z.A.
(Dol ssressens T3

fm—————
-

Xapnhiodwfatéd M yopnronepatd @iltpo. Eivar ovtd mov emhektikd aprvel va 61EABeL To
YOUNAS Tppa cvyvotitwv. H Asttovpyia tov kot 1o cOUPoAd Tov @aivoviar oto oyfua 3.5.4.
TOV.

2yua 3.5.4: Zaovy diéievong kat adpfolo tov yountomepatod piltpov

NS
— X
(7 &
P
f

Yynroowpato 1 vynionepatd @iltpo. Eivor avtd mov emhektikd agnvel ) 01EAELON TOL
VYN0l TUNHATOG TV cvuyvottev. H Asttovpyia kot to cOpPford tov @aivovtol 6To Gy
3.5.5.

e 3.5.5: Zayvy diédevans kou abpfolo vyniomeparod piltpov

G(DA
(Po)
®or) ~
—_
X

I w | 3

®iktpo nérevong Lovne. Eivor avtd mov emrpémer 1 S1€AELON GLYKEKPUEVOL HEGOIOV
TUNHOTOG TOL PAGUATOC.
yua 3.5.6: Agitovpyio kot abuforo pilipov diglevons {wvng
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H Aertovpyia kot To sOpPoAd Tov @aivovial 6to oynua 3.5.6.

G(DA
(Po) R T R SR S PT Z.A.
Pof)p === e mmmmmee (==
E Z.A. E S
! I — 1
: : . ZoN”
far \ fu2 f

®dirtpo améppryng Lavne. Eivar avtd mov dev apnvel va StEABeL cuykekplévo pecaio T
0V Paopatog evog onuatos. H Agttovpyia Kot 1o cOUPOAO TOV PoivovTal GTO GYNLLOL
yua 3.5.7: Aerrovpyio kar odufolo piltpov amoppiyns (ovNg

3.5.7.

G4 G(HA

(Po) ' (Po)
(Pal2) (Pol2)

-Y

fo

G(HA G(DA _._” >_.

(Po)| (Po)
(Pal2)f (Pol2)

-y

—

/ 10K Hz s / 10042 zoim\

IMa va pmopovpe va extiunoovpe 10 €0pog {mvng Asttovpyiag evog @iltpov, £vOg EVIGYLTN Kot
YEVIKOTEPO EVOC GLGTNLATOG £XOVLE OAOL amodeyTel OTL T Opla TG {AOVNG ival ot GUYVOTNTEG OTIC
omoieg M 1oy Tov oNuotog oty ££0d0 vroPiPdletan kata 3 dB, dniadn dwupeiton o 6v0, e
oxéon pHe Vv woxd mov €YElL TO ONUO OTIG SLYVOTNTEG Agttovpyioc. Avtd tar Opro. ovopdalovton
‘ovyvotnTeg amokomig’ (oynua 3.5.8).

Zymua 3.5.8: diapopa piltpa. Opiouds twv ooyvoTHTOV ATOKOTHS
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Egapuoyn: Xta wopodeiyuozo tov oynuarog 3.5.8 o1 auyvotytes omokonng ivai:
- T1o 10 youniomeparo piitpo f, = 500 Hz.

- T o gittpo {ovyg T, = 1000 Hz, f,,= 6000 Hz.

- T to vynlodaforo f, = 10 kHz.

- Ta opia s {ovng lerrovpyiog tov evioyvty ivar f1 = 100 Hz , f, = 20 kHz.

2T1¢ TNAETIKOWV®Vieg 1 évvola Tov g0Povs (dVNS Asttovpyiog apopd OAX TO, GUGTILOTO KOl VTOGVGTHLLOTO
TOG0 TOV TOUTOV , OGO Kot TOL OEKTN. APopd emiong Kot TO HEGO J1A00T G £iTe 0WTO elvan KOADOLO glte
onTikn tva gite 10 keVO. [Na mapddetypa, Eva KaAmdo10, AOY® TV TAPASITIKOV YOPNTIKOTHTOV (TUKVOTOV)
KOl TOV TOPACITIK®V TTNVIOV TOV TO GLVOOEVOVV, CUUTEPIPEPETOL WG PIATPO KOl OEV UTOPEL VO
YPNOLoTOM el Yo TN HETOPOPA OTOLOVINTOTE CNUATOG. To TNAEP®VIKO S16VPUATO KOAMILO ATOJEIKVIETOL
otV TPAEN KOAD Y10 TO TNAEP®VIKO GNLLA, TTOL 1] POGUATIKT TOL (M1 ivar pikpr|. Agv pmopove vo
YPNOYLOTOUGOVUE TO 1510 KOAMIIO0 Y10 TO GO TNG TNAEOPAONGS, TOV EYEL TOAD EVPVTEPO PACHA. XTO GTITL
LOG SLOTIGTAOVOLLE OTL TO KOAMAI0 TNG THAEOpaONS elvar d1apopeTikd. Etvor KuAvdpikd, pe KeVTpko aymyod
Kot Oopakion kot ToAd akpPotepo and 10 Tponyovuevo. To KaAdolo avtd elvar EI1KNG KOTOGKELNG Kol
TPocPEPEL Leyardtepo eVpog Lmvng Aettovpyiag (bandwith)

H évvoia s kepaiag mepleydueva

2V elooywyn Tov kKepaiaiov gidape 6Tl ot Kepaieg eivar O1TAEELS AmOTELOVUEVES OTO GUGTILLOTO ALY YDV,
OV EKTEUTOVV 1] GLALAUPEVOVY NAEKTpOpOyVNTIKG KOpata. [a TV ekmounmn ot kepaieg cuvoéovtol otV
£€000 £VOC TOUTTOV, EVO Y10 TN ANYT cuvdEovtal otV £i6000 £vOg dékTr. Mo kepaio ekmounng propet
e&loov kald va epyaotel Kot og Kepaio ANyng, Kot avtiotpopo. MaAiicta avti 1 kepaio Bo dtatnpet T1g 016G
WO TES (.Y TPOTIUNOT TPOG OPIGLLEVT KOTEVOVVOT EKTOUTNG — ANYNG) Kol 6Tovus 600 poAovc. ' To Adyo
avto, 0tav eEgtalovpe Kepaieg, cuvNOmG TEPLOPLOUAOTE GTIG KEPOIEG EKTOUTNG, POV 1 LEAETT] TOVG
KOADTTTEL KOt T1G Kepateg Aymc. Ztnv mpdén OUmG ot kepaieg EKTOUTNG EXOVV GLVIOWG OLOPOPETIKY LOPOT|
amo TIC Kepaieg AYNG, yioti oyxedalovtat Yo vo IKovomolouV S1opOPETIKES ATULTNGEL.

M kepaia og Aettovpyio pmopei va OempnBel KOKA®LO GLVTOVIGHOV e VIO — TVKVOTN € GEPA, OTWG
avto Tov Gynpotog 6-10(a). Emedn éva t€1010 KOKA®pa £yl IKPES O1AGTAGELS, OEV givarl duvatd vo
OKTIVOPOANGEL IKOVOTOMTIKG TO AEKTPOAYVNTIKA KOpoTa. Ta pedpato mov KukAOQopoHV GTIG TAEVPES TOV
Bpiockovtor ToAd kovtd peTa&d Toug Kat £xovv avtifeteg KatevhHVOELS, £TGL MGTE Ol EMOPAGELS TOVG
OAANAOEEOVIETEPDVOVTAL.

T A
E » Lo .111

|

() i) i) ()

2xnuo. 6-10. XZyéon petold kepaiog Kot KOKAWUATOS GVVTOVIGUOD
ATopaKpOVOVTOG TIG TAAKEG TOV TUKVATY), TO. PEVUATO ATOLaKpOVOVTOL HeTta&d Toug Ko apyilovv va péovv
npog TV ot KatevBuvon). 'Eva tétoto kKA, 6nwog tov oynuotog 6-10(B), aktivoPoirel, aAld Kot TaAL oyt
KOVOTIOUTIKA, APOV TO, PEVUATO OTIG TAAKES TOV TUKVAOTY £0koA0v00VV va Exovv avtifetec kaTevbiveeLC.
AV OLOC KATOPYNCOVE TIC TAUKES KOl AVTIKOTOGTHCOVLE TO TVio pe uBhypappo aymyd, énwg oto 6-10(y),
T, PELIATO YIVOVTOUL TOVTOU OUOPPOTIA KOl TO KOKAMUO LETOTPENETOL OE KEPOALD TOV EKTEUTEL Kovovikd. H
APYIKY] YOPNTIKOTNTO KO QVTETAY®DYT ££0KOAOVOOVV vV VITAPYOVY KOTAVEUUEVES KATO KOG TNG KEPAiG
(oxnma 6-10(5)).
10 onueio avtd Tpémet vo AdPovpe v dOym OTL o1 kepaieg cLVOEOVTOL OTIG E£000VE TV TOUTMV LE TN
Bonbeta ypoppdv petopopds kot vo Buoundodpe 0Tt £vo KOUUATL YPOUUNG LETOQOPAG e UNKOG A/4 Kot
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AvoLYTO GTO TEPLLOL TOV, CUUTEPLPEPETOL GOV £V, GLVTOVILOIEVO KOKAMUO GEPAS, OTMG ALTO TOL GYNUATOG 6-
10(a). Av AO1TOV TAPOLLE IO YPOLLUT LETOPOPES Kol G UNKOG A/4 amd TO GKPO TNG OTOUOKPVVOLLE TOVG
ay@YoUs HETOEL TOVG, Bl EYOVILE L0 KAVOVIKT] KEPALaL.

I i
—
é\;:) —= M2

2xnuo 6-11. Kepaio /2 ka1 n mpoélevon g

H xepaia tov oynuatog 6-11 givon o kepaia A/2 mov ovopdletan kot dimoro. Ot KOTaVOUES TNG TAGTG KOt
TOV PEOUOTOC KATO KOG VTG TG Kepaiag Bupilovv ™ ypouun A/4 pe avorytd tépua. £to HEGO TG KEPOIOG
OmOV GLVOEETAL 1] TTNYT TPOPOSOGiG, ELPavIfeTol Koo pELLATOC, VD 6T GKpa. TNG Kepaiag eppavifovron
KotMeg Thong. Ta pevpata Kot 01 TAGELG SNUIOVPYOVV YOP® amd TNV Kepaio £Vo NAEKTPOUAYVNTIKO TTEdiO.
[ToAV xovtd otV kepaia To medio givar otevd cuvdedepévo pali g Kot To HeYOADTEPO LEPOG TOV ATAMDG
TYovoEPYETOL LETAED TNG KEPAIOG KO TOV YOP® ¥MPOL, X®pig va aktvoPolieitan pokpotepa. To Kovivo
avtd medio ovoudleTon edio emaymyRs Kol £XEL TO YOPAKTNPIOTIKO OTL eEacBevel ypriyopa Le TV andGTAo,
£T01 MOTE € PePIKE PUNKN KOPOTOG LaKpUTEPX amd TV Kepaia, mpoktikd e€apaviletatl. 'Eva pépog Opmg amod
TNV EVEPYELN TOV KOVTIVOD TTESI0V amoomdTon amd TV Kepaio Kot Ogv EMOTPEPEL oM ' AT AVTO TO PHEPOG
EVEPYELOG OTOLLOKPVVETOL LLE TNV TOYVTNTO TOL POTOS Ko 01001deToN 6TOV EAVOEPO YDPO MO
NAEKTPOLOYVNTIKT akTvoBolia. X Teployég Aomdv pakpild omd v Kepaio vapyel povo avtd 1o nedio, Tov
ovopaleton zwedio axtivofoliog Ko EXEL TO YOPAKTNPIOTIKO OTL 0V e&acBevel onuavtikd pe v andcToo.
Ot aclppateg cLUVOEGELG LETAED TOV KEPUUDY EKTOUTNG KOL TOV LOKPIVOV KEPALDOV ANYNG YivovTal pe T
Bonbeta Tov mediov axtivofoiriag.

TOmol KEPULOV EKTOPTNG

Ot kepaieg Lmopovv Vo YOPLETOVV GE GVVTOVIGUEVES KOl aovvToviaTes. Ol GUVIOVIGUEVES KEPOLES EXOVV
UNKOG OV £IVOIL TPOCAPUOGLEVO GTI| GLYVOTNTO TOL PEVLOTOG TNG TTNYNG KO OEV UTOPOVV VO AELTOLPYHCOLV
IKOVOTIOMTIKG GE SLOPOPETIKES O’ ALTH GLYVOTNTES. AVTifETa, 01 AGVVTOVIGTESG KEPAIEG LTOPOVV VOl
Aertovpynoovy eEicov KaAd o€ TOAD dtaPopeTIKEG PHeTAlD Toug cLyvOTNTES. O1 KEPaieg OHUMS aVTEG ExouV
oLVNOMG LEYAAO UNKOG KOl TO YOPOKTNPLOTIKA AELTOVPYiag TOVS dev eival amoAVT®MG oTabepd, Yol
petaBdAlovtal E0KoA amd TIg EMOPAGELS TOV YOP® YDPOoV. [t Tovg Adyovg avToHE XPNGYLOTOOVVTOL
GYETIKO GTLAVLOL.

Ot cuvToVIGEVES KEPOLES XPNOYLOTOOVVTOL TOAD cLYVA. Kot avtég pe ) oepd toug ywpilovion oe 600
KOTNYOPIES, TIC GCOUUETPIKES KL TIC AGUHUETPES. Ol GUUUETPIKES KEPOLES TTPOEPYOVTOL OO AVOLYLLOL YPOULADV
M4, &xovv, dNhadn, yeopetptkod unkog I=A/2. Avtég, dnmg eidape, ovoudlovtar dimola 1 kepaicg Xeptd. Mo
TETOL0. CUUUETPIKN Kepaia fval avTn Tov oynuatog 6-14. Avtifeta ot acOUIETPES KEPOLES £XOVV TO GO
UNKOG amd TIC GUUUETPIKEG, YT TOVG Agimel To va amd Ta dvo Tunpata A/4, mov amaptilovv 1o dimoro. Ot
Kepaieg autéc Pacifovv T Aertovpyio TOLG GTO POVOUEVO TOL NAEKTPIKOD E0MAOV. To NAekTpikd eidwA0
oynpoatileton pe T Ponbeta evog aydyov emmédov, To omoio Tomobeteiton kdbeTa oTOV AEOVa TNG KEPOTaGg
Kovtd o1 0€om ToL onueiov Tpoeodociag Te. To eninedo avtd Aettovpyel Gav KaOPEETNG Yo TaL
NAEKTPOUOYVITIKA KOLOTO KO £TGL TO TESIO TNG ACVUUETPNG KEPALAG TAPAUEVEL 1010 PE AVTO TNG
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ovppeTpkn. Ot kepaieg avtod Tov TOTOL ovopdlovtal Kepaieg A/4 M kepaiec Maprove. To poLo TOV
AYDYLOV EMTESOV UITOPEL va. ToV Tailel TO £30(p0G 1 Hiat KATAAANAN HeToAAKn Kotookewn (oynua 6-12).

H ooy @itk
akmufaNa
& e
L)
A
) Ay o
- i £ TEdD
-~

2ynuo 6-12. Kepaio /4

O GLVTOVIGHOG TV TAPATAVE KEPOLDOV 0T cLYVOTNT eKmoumhg T yiveton pe poOpuon tov pikovg ovg,
Baocel g oxéong (6.1). 'Etot £yovpe :

_?., u 1_?|,_
4

u

Kepaio Xeptl : 2 of (6.3). Kepaio Mapkovt :

4 (6.4)

Ortav ypnoyomotode ovtovg ToVS TOTOLGS, Ba Tpenel va Bupdpacte OTL 1 ToLTNTA U AVTITPOCOTEVEL TNV
TaOTNTO TOV PEVUATOS GTNV KEPAia, TOL glval pikpoTepPN KoTd 5 g 10% amd v TaydTnTe T0V EOTOS. TNV
npaén maipvoope U = 285.000.000 pétpa o dgvteporenTo Ko Pyalovpe To UNKOS TG kepaiog o€ HETPO.

XopoKTNPIGTIKG KEPULADV TEPIEXOUEVO

[No k60 kepaio vdpyovv pia cePd amd LeyEOn mov yapaktpilovv ) Aettovpyia Tng KoL TNV
KATOAANAOTNTA TNG Yo ka0 epinton ypriong. Ta yapaktnpiotikd avtd eivor ta €1 :
1. H wwovyvotnto fo.

H wiocvyvomra sivon 1 cuyvotto oty omoia cuvtoviletan pa kepaio pe doopuévo pnkog. Omwg
eldaype, Lo kepoio CLUTEPIPEPETAL GOV GLVTOVIGHEVO KUKA®UA LC kot n suyvdtta cuvTovicov g
umopel va vToAoyloTel BACEL TV TIUOV TNG KATAVEUNUEVIS YOPNTIKOTNTOG KOl CVTETOYMOYNG TNG.
Emedn opmg avtd ta peyédn dev elvar yvmotd, kata@edyovpe 6Tig oxécels (6.3) kot (6.4), mov Tig
Movoope o¢ pog T kot vroroyilovpe v 18100V voTNTO, Pdoel Tov punkovg l. 'Etot épovpe :

u 1

fn = — a = —
Kepaio Xeptl : 2l (6.5). Kepaio Mapkovt : 41 (6.6)

2. To gvepyod vyog hgy.

Ot kepaieg 0ev aktvoforodv e&icov 1oLPA NAEKTPOLOYVNTIKA KOpaTO o' OAa T onpeia tovg. Kovtd
6T0 onueio TpoPodociag 1 £VIOGT TOL PEVUATOG Etval HEYAAT KOl o' AVTO EKTEUTOVTOL KO TOL TTLO
1oYVPA KOIOTO. ZT AKPa OOV TO PEVUO UNOEVILETON 1) EKTOUTN €lval UNOEVIKT]. AV 1] KATOVOUT TOVL
PEVLLLOTOG KOTA UNKOG TNG KEPAIOG TTOV OLOIOLOPPT, TOTE Bal elapLe TO 1010 1GYVPN EKTOUTY| [UE
UIKPOTEPO VYOG Kepaiog. AvTd 10 HikpdTEPO Vyog ovopdleton evepyd | NAEKTPIKO VYOG Ko fvat
nepimov 10 60% Tov YempETPIKOH VYOUC |.
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Orpiol Eipappn
Karauf
pedpan;

Mpaypankd
K aTTu0E]
pedpatac

2ynua 6-13. I'ewuetpixo (1) kor evepyo (h) dwog kepaiog

O avTioTdoELS £16000V Kol aKTIVOfoAiag.

H kepaio avimmpoconedel pio avtictacn @optiov yio Ty mnyn mov v Tpoeodotel. Epdcov n kepaia
aktvoPoAetl, apaipel KAmo10 Toco evéPyELNg amd TNV Y. AVTO T0 TOGH evépyelag Bempeitat 6Tt
KOTOVOADVETOL TTAV® GE [0 IGOSVVOUT OUIKT AVTIGTOCT, TOV OVOUdLETal avTicTacy aktivofoiiog
(Rr). Extog amd v gvépyeta mov akTivoBoleital, KATOlo ETTALOV TOGO EVEPYELNS KATAVOAMDVETOL
otV Kepaia yopic va axtivofoindel. To mocd avtd petatpénetor oe OepuoTnTa 0TIS O18POPES
OVTIGTAGELS TOV AY®YDV 1) YAVETOL GE S10PPOEG AOYM TV KAKMY HOVAOGE®V. AVTO TO TOGO EVEPYELNG
Aépe OTL KOTOVOADVETOL TAVD oTNY avtictach arnwiedy (R,). To abpoicpo avtdv tov 600
avtiotdoewv ovopdletar avrietaocn e166dov (Rin) g kepoaiag. Mo kepaio A/2 éxel avtiotaon
axtvoBoAiag tepimov 73 Q kot avtictaot anwiewmv nepinov 7 Q. 'Etol 1 avictaon g.c6d0v g elvar
73+7=80 Q. Mua kepaio A/4 €xel akpPag TIg PICEG TYHEG AVTAOV TV avTioTtdoemy. Etot:

Rn=R+R,=73+7=80Q (Yo kepaio A/2)

Rin=R/+R;=36,5+3,5=40Q (Yo kepaio A/4)

O BaBpog amwddoonc.

Epocov and v 1oyd mov épyetar oty kepaio Eva LEPOG EVETAL TNV AVTIGTOOT) ATWAELDV,
rkataAaBaivoovpe 6t 1 16yHg Pr mov axtivoPfoiei n kepaia sivon pkpotepn and v 1oV Pin mov dlvel n
mmyn otV kepaia. Ovopdlovpe Babud amdooong N g kepaiog To TnAiko :

P E

=r_-_ "t
P, E_+E,
BAémovpe 611 0 Babpoc anddoong PehtidveTon 66O PIKpOTEPN YIvETOL 1] AVTICTACT OTOAEIDV Ry TNG
kepatog. H avtiotaon avtr pmopel vo petwbei kdvovtog KoADTEPES TIG LOVOGELS TNG KEPOLNG KO
epovtifovtag va glvar KoAN 1 ay®@YLOTNTO TOV (QLGIKOD 1 TEYVNTOV) E04POVE GTNV TEPITTMOOT| TOV
OCVUUETPOV KEPOLDV.

H xotgvOuvrikotnro Kot To kEPHoGg.

Kopid mpaypatikn kepoio dgv EKTEUTEL TOL NAEKTPOLOYVITIKE THG KOUOTO OLOIOLOPPA. TTPOG OAES TIG
KatevBouvoelg tov ydpov. H évtaon g axtivoBoAing mpog opiopéveg Katevhuvoelg elval peyaAdtepn
o€ oUYKplon e dAdec. Avto doe Bempeitor petovékTnua, aArd pdAdlov mAeovéktnua. Ae BEAovpe, Yo
Topadetypa, 1 kepoio evog padlostadpov va aktivoBorel Tpog ta eV, YTl TPOg QLT TNV
KatehOvVon deV VILAPYOVY AKPOOTES TOV 6TOOOD. Ot KOTELOVVTIKES 110TNTEG TOV KEPULDV
TEPLYPAPOVTAL QIO TO SLAYPOLLLL KOTEVOLVTIKOTNTOC, TO GLVTEAESTN KATELOVVTIKOTNTAG KOl TO
KEPOOG.

To dbypappa katevBuvTikOTNTAG EIVOL Pid YPOPIKN TOPAGTACT) TOV LG OIVEL TV £VTAOT) TNG
axTvoBoAing ¢ kepaiag TPog S1APopes KATELOVVOELG TAV® GE Vo EMMEDO KoL Yo CLEID TOV
améyovv e&icov amd Vv kepaio. Ymdpyovv dtaypaupata yio To optdvTtio Kol T0 KAToKOPLPO EMITESO.
AVTA TO SIOYPAULOTO LTOPOVY VAL XOPOYOOVV LETA ATTO OVOAVTIKOVS VITOAOYIGUOVE 1} VO TPOKVWYOLV
Ao PETPNOELG TNG EVIONGNG TOL NAEKTPOUAYVNTIKOV TESIOL YOpm amd TNV Kepaia. Xto oynua 6-14
Qoivovtol To Sty pAppaTe KatenBuvtikdtntog pog oplovtiag Kepaiog A/2 6to optldvTio enimedo Kot
LG KATaKOPLONG KEPaiag A/4 610 KATAKOPLPO EMimed0. Ady® TOL TPOTOV KATOVOUNG TNG
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axtvoBoAing oto opilovTio eminedo, n kepaia A/2 ovopdaletan dimlokatevboveiky, eved N M4
wavkotevGovtiky.

-4 1] 45" 135° a0 45°
| |
| |
I |
-00 ap® 270" o*
Katakopmp o
TITTE S0
Opigdrtia
ErTTTE SO
=135 135
(i) ()]
2ynuo 6-14.

Aidypopo katevBovrikotntog kepoiog /2 (o) kar kepaiog A/4 ()

H «epaio Bempeitor 6tT1 elvanr tomobetnuévn 610 KEVIPO TOL OALYPALUATOS. XTO OloryplLpLpLoTol
dtokpivovtol KAEIGTEG KOUTOAES — TEPLOYES, TOL ovopalovtat AoPoi. Ot AoPoi umopovv va pog dmcovv
pi OV Yo To IO KOTAVELETOL 1] akTvoBoAia g kepaiag ¢' éva eminedo. [ va pavtactovpe v
KaTavoun g aktivofoiag oto xdpo, Tpémel va Oempricovpe OTL TO OAYPAULO TEPIGTPEPETOL YOP®
amd Tov aEova g Kepaiog.

Ye kafe kepaio vdpyer o kKorevOovvon péytome axtvofolriag. O Aofog mov avrictoryel ¢' ot
ovopdleton kuprog AoPog. H évraon g aktivoforiog mpog v kotevBouvon tov péyloTov moipvel 6To
Swypappo Ty ion pe 1 Kor OAeG 01 VTOAOITES EVIAGELS OVTIIGTOOVV GE OVOAOY®MS HKPATEPO
voopepa. YTApYovV KEPUIEG TOV EKTEUTOVY TO HEYOADTEPO HEPOG TNG 1OYVOSC TOV TOUTOV TTPOS Lol
katevBvvon. Me tov TpdTo aVTO LEYOADVOLLLE TNV £VINGT TOV eSOV GTO OMUEI0 TOL HOG EVOLUPEPEL
va yivetor 1 Aqym, xopis va ypelaotel va avéndet 1 1oy0g Tov mopumov. Ot kepaieg avtég ovopdlovton
vyning katevbovurkotnrag. Tétoeg Kkepoieg ypnoponoet, yw mapadetypo, n EPT, otav kdvel
EKTOUTEG oTO PpayEa KOHOTO Yio TOVG Eevitepévoug EAAnveg. Avtég ot kepaieg ekméumovy dALEC DPEG
NG NUEPAS TTPOG TNV AUEPIKT), AAAEG TPOG TNV AvoTpaiio KAT. To didypappo KatevbuVIIKOTNTOG HOG
tétolag kepaiog eaiveton 6to mapokdtm oynua. To dvorypa Tov kvplov AoPov BpickeTon amd ™ yovia
¢, TNG omoiag ot TAEVPES TEPVOLV amd Ta onpeio dmov 1 €viacn Tov mediov eivan iom pe to 0,7 Tov
uéytotov (oynua 6-15).

Meure pe o o hofdol Kipioc Aofac

2ynuo. 6-15. Aaypoyuo karevQovrikotnrag kepaiog

O ovvteleotg katevBuvtikottoag D pag delyvel moceg popég peyardtepn 1oy0, am' 6or 1oy0 divovpe
oTNV Kepoio oV peEAETOVUE, o €mpene Vo OMOOVUE GE oL KEPALO TOV EKTEUTEL OLOIOUOPPO GTO
YOP® YOPO, OOTE HE TNV TPOTN Kepaio va €xovpe mpog v katedBvvon tov kHplov Aofov g
devtepng TV 101 évraon mediov. O cvvieheotg D eivan kaBapdg apBuog (ywpic povadeg) kot 6o
peyovtepn givat n T ToV TOG0 LYNAGTEPNG KotevBuvtikdTnTag £lvar 1 Kepada.
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Téhog 10 Ké€pdog G g kepaiog Oeiyvel 6,TL Kol 0 CLVTEAESTNG KOATELOLVTIKOTNTOC, OAAL POV
Aapovpe vroym kot to Babpd amddoong N g kepaiag. Etvor G =D 'n.

To képdog cuvNOWS T0 EKPPALOVIE OE VIEGIUTEL, OTTOTE M Tapamave oyéon yivetar : G = 10log(Dn)
db. Ymdpyovv kepaieg mov £xovv képdog 20, 30 1} ko 60 db, dnAadr| ekméumovy TPOC oplouévn
katevBvvon 100, 1.000 v ko 1.000.000 popéc evrovotepa, arn' 660 Oa eE€meune, ov TPOPOSOTOLVTAY
pe v idwa 1oV, po vToeTIKn Kepaia ympig KEPAOC.

TVOmOL KEPULOV EKTOPUTNG TEPLEYOUEVOL

Ynapyoovv o10Qopes HOPPES KEPULAV EKTOUTNG, OVALOYO HRE TI] OUYVOTNTO TNG EKMEUTONEVNG
akTwvoforiog, TNV o0 TOL TOPUTOL Kol TNV emOuuNT] KOTELVOLVTIKOTNTO. APKETA GVYVE
ypnowpomorovvror kepaies Mapkove (A/4) oe owaQopes PoPPES, AOY® TOV €E1G TAEOVEKTNUATOV TOV
owBéTouy :

o Tia opiouévy coyvOoTHTO EKTOUTIS EYOVY TO HIGO UNKOS OmO TIS Kepaieg dimola (Xeptl). Avto Tig
KAVEL KATAIANAES Y10 YPICH 6TO HEGAIA KOUATA OTTOD TO UNKOS KUHATOS gival ueydlo. Ia wapddsiyua,
uia kepaia /4 mov exnéunel ora 900 KHz éxer vywos mepinov 80 uérpa.

o Ot kepaieg M4 eKTEUTOVY OUOLOLOPPO YOP® TOVG KOTA TO 0plLOVTIO EMIMEDO KOl OEV EKTEUTOVV KAOOAOL
TPOG T EMAVEO. AVLTO TIG KAVEL KATOAANAES Yo YPNON, OTIC MEPIMTAOGEIS OV Ol OEKTES Ppickovrtal
0AOYVPO Ko 6TO 1010 EMMESO pE TOV TOUTO OTMG EMIONG KO OTIG TEPUTTOOELG TOL £YOVUE KIVITEG LOVADES
EKTTOUTNG — AMYMG (.Y TUPOGPECTIKA OYLATAL).

211G YOUNAOTEPEG CLYVOTNTES EKTOUTNG (T.Y. 0T PLEGOi0 1] OTO HLOKPE KOUATO) 01 Kepaieg A/4, AOY® TOv
LEYAAOL UNKOVG TOVG, £XOVV TN LOPPN 16TOD LE KATAAANAN SoUN Kot VTOGTHPEN ad avTnpides, MOTE Vo
OVTEYOLV GTN SVVOLT TOL AVELOL. XuyVa TomofeTeital TNV Kopuen NG Kepaiog Evo cVOTNUA OO Oy®YOUG
LE HOpOY| GYapaS. AVTO evepyel oav OTAGUOG TUKVMTY KOl avaykALEL TO PELLLO VO, GLGCOPEVETAL GTNV
Kopuen ¢ Kepaiag. 'Etol mpokaieital adENGT TOV NAEKTPIKOV GE GYECT LE TO TPAYUATIKO UKOC TNG
KePALOG KO UTOPOVLLE VO, LEUOGOVUE TO VYOGS TG. To 1010 umopovpe va TeTdyovpE TOTOBETOVTOG £Vl TNVio
ot Bdon g kepaiag. H pébodog avtn ypnoiponoteital cuyvd oe pikpov peyedoug kivntég kepaieg A4
(oyMpa 6-16).

| Hprmedmra
N ocopugfc

Hupnmedmm
KopUPfE,

2ynua 6-16. Moppég kepourv /4

Mo v koAn Asrtovpyio pog kepaiog A/4, Ba mpénet 10 £00pog Tave o610 omoio otnpileTon va €xel
TOAD KOAY oyoypdtnTa. Zovibmg tétoteg kepaieg Tomrobetovvion o€ TapabaAdooleg TEPLOYES 1] EKTACELS UE
VYPO €300C. e MEPITTM®ON TOL TO £30POG eival ENpd 1N TETPMOESG, EVICYDETAL 1 AYOYIUOTNTA TOV HE TNV
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Topdywon o€ KpO PAB0C YAAKIVOV ay®my®V U KOVS TOVAdYIoTOV A/4, ot omoiot EEKVOUV OKTIVOTH amd TO
onueio yelmong e YpoUUNG HETAPOPAS, KAT® oo TNV Kepaio.

210 Bpayéo N vrepPpayéo Kopato ot Kepoieg A4 Exouvv WKPOTEPO UNKOG KOl OPKETE amAohoTtepn
popon|. IToAd cuyva ypnowomnoteital o TOTOC ToV oYfuatog 6-16(0), Kuplwg 6e oyNUaTA. XTNV TEPITTOON
QLT 1 0POPT TOV OYNHOTOC TTailEL TO POAO TOV AYDYOL EMTEGOV. APKETE GLYVA YPTCLOTOLOVVTOL ENIONG
kot ot kepaieg Tomov T kou I' 6mw¢ emiong kot n kepaion Ground Plane (ykpdovvt mAéw). Ot kepaieg T kou I’
€lvol OTAOTTOINUEVEG LOPPEC TNG KEPaiag Tov oynfuatog 6-16(y), evd 1 kepaio. Ground Plane mpoépyetan amod
ToV TUTO 6-16(01).

Y1ic kepaieg T kan I' o oprlovtio Tunpa Aettovpyel ¢ yopnTIKOTNTO KOPUONG Kol EKTOUTN YiveTal Lovo amd
TO KOTOKOPLQO Tufuo. XtnVv kepaio Ground Plane to guoikd £dapog £xel avtikataotadel omd Tpeic M
TEGGEPLS OKTIVOTOVG 0lymYOLG UNKOLS A/4, LOVOIEVOLG OO TO KATAKOPLPO TUNLLO, TTOV OVOUALOVTOL TEXVNTO
€00poc. H kiion avtdv Tov ayoyov mpog to Kdtm kabopilet kol Tnv ovtiotaon 16000V NG KePAiag, Tov
oyedov mavta eivon 50 Q. H kepaia Ground Plane tomofeteiton ebkoAia og viepuyouéveg BEcel kot n
amoAaPn g sivar mepinov 1,5 db (oyqua 6-17).

i
e— g I 4 —]
: Mk g nl:[TFp; E
TIPO 01 pposf

() (B v

2ynua 6-17. Kepoieg tomov I (a), T (B), kou Ground Plane

Y10 Bpoyfo KOpOTO TOAD GLYVAE YPNOLUOTOLOVVTOL ETIGNG KOl 0L OPLLOVTIES KEPUiEG Oimodra (A/2). Ady®
TOV OWYPAPPATOS KATEVOLVTIKOTNTAS TOLg, GVTES OL Kepaies TomoOetovvron kaBeta mpog TNV
emOBopnty oevOvven exkmoumis. To niektpopayvntikd medio mov ONUIOVPYOVV TPOEPYETOL OO TO
oVVOVUOHO V0 KUPAT®V, AVTOV MOV EKTEUTETOL AUEGO UTO TNV KEPOIO KAl QVTOV TOV CVTOVUKAGTOL
070 £60.00¢ KAT® am6 avth. ETol To Dyog Tov dimorov wdvem amd ™ yn £xer peyain onpacio. ovilomg
aVTEG 0L KEpaieg TomoeToOvVTOL 6€ Vyog petalv A/2 ko A4 Tavem oo 1o £30.90oc.

——— MD'I:iUTﬁDEL' —

I, Aumipitia

Mpappfy
HETAPOOAC

R T A T T T TN T T N N N NN N N USSR OSSN

2ynuo 6-17. Opilovria kepaio oimolo

H xepaio Tov oynuotog 6-17 katackevaletor 0KoAd amd amAd VAIKE Kol YU auTtd ypnoLonoleiton ToAH amd
T0VG padroepacttéyves. H avtiotaon €166d0v g givar 75 Q kot €161 TPOQOSOTEITAL LE OPOOEOVIKT YPOLLUT
g 1d10¢ yapakTploTikng avtiotaons. H amolafin g eivon mepinov 1,2 db.
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Av o1 op1lovtiotl aymyoi amotelobvtar and GyeTikd Aentd cOpua, 1 Kepaio cuvtovileTor og o Lovo
ovyvotTa, N omoia TpokVTTEL amd T oyéomn (6.3). Oco dumg avéavovpe To ThY0g TOV AYWY®Y TOGO
TEPLOCOTEPO KAVT YIVETOL 1] KEPOLO VO EKTEUWYEL KL GE GAAES YEITOVIKES GLYVOTNTES. ME TOV TPOTO 0WTO
av&avetal o e0pog LMVNG TG, KATL TOV 6 TOAAEG TEPIMTMOELS elval Waitepa emBounto. ‘Etot, ota
vepPpayto KOUATO, OTOV TO UNKOG TOL JimoAov gival pkpd, ot optldvtiol aywyol katackevdloviol amd
COANVO, dAOLLIVIOV Ko 0gV amoteital otnplypa ota dkpa Toue. TEToleg kepaieg TomobeTovvTon cuvinOmG
KOTOKOPLOQ, Y10, KOAVTEPT] EKUETAAAEVGT TOV SOy PAPUOTOS KATeELOLVTIKOTNTAG TOVS (oynua 6-18).

A p————
FoR

{o) )

2ynuo. 6-18. (o) Kataxopopn kepaio — dimolo e didypouuo katevbovaxomras kot (B) avodirAwuévo dimolo
To pikpod punkog g Kepaiog mov ¥PNGULOTOIEITOL G' AVTES TIG VYNAES GUYVOTNTEG EMITPENEL TNV KOTAGKELN
€VOC AAAOV TOTOL dimoAOV, TOVL OVOUALETOL AVANITA®UEVO dimolo Kat @aivetal ato oynua 6-18(). To
avaITA®UEVO SITOAD £xEL OLLOLOL XOPOKTNPLOTIKA EKTOUTNG LE TO OmAO dimolo, AL Slapépel otV
avtiotaon €166d0v, 1 onoia eivar 240 ¢ 300 Q. To avadumAm®péEVO dITOAO GLYVA YPNCLOTOLEITAL GOV KEPaia
Mymg oty tmAedpaon.

To wkpd pRKog KOUOTOG A oTo VIEPPPAYEN KOUOTO EMITPEMEL VO KOTOOKEVAGTOOV TOAVTAOKES
Kepaileg amoTeAOVUEVEG OO GLGTOLIES MOAADY TUNUAT®OV, TOL OVOUALOVIOL GToLYEloKEPpaleS. AVTEC Ol
Kepaieg mapovatalovy vymid KEPSOG Kot Katevhuvtikdtnta. Ymapyovv 600 TOTOL TETOLMV GTOLXELOKEPOLDY,
Ol TAPAGITIKES GVGTOLYIES KOL OL TPOPOIOTOVUEVES GVOTOLYIES.

Mo mopacttiky cuototyio amoteAeitol omd pio Pactkn KEpaio GUVOESEUEVT] OTN YPOUUY LETAPOPAG,
oV OVOUALETAL TPOPOOOTOVUEVO OTOXEID, Kol €vav 1 TEPICCOTEPOVS OYWYOVS OV OV GLVOLOVTOL OTN
YPOUUN HETAPOPAS Kot ovopdlovtol Tapacttikd ototyeia. Ta mapacitikd otoryeio £xovv EAappa O10POPETIKO
uKog omd To TPoPodoTovpEVO oTotyeio. Tumkd Tapdderyo LG TOPAGITIKNAG GuaToLXiag amoTedel N kepaia
IMayx (Yagi), mov ovoudletar €161 Tpog tiun Tov lanwva gpguvni mov v emvonce (oynua 6-19).

By TP a; ()
Mpappf| %
HETpOpaC

£§> T Tpoqoaomaipw Lidpaypa

arasBumEOmTa g

fut Fal]
Karibuwrh aethofolioc KaruBinmpas }.5g
2ynua 6-19. Kepoaio Yagi (o) kou ocypoupa katevQovrkotnrag (B) e kepoiog

Ymv kepoaia Yagi 1o éva mopocttikd otoryeio eivar mepimov 5% pokpdtepo amd 1o Pacikd dimoAo kot
ovopdleton avaxiaotipoc. To dAho mapacitikd otoryeio eivar mepimov 5% Kovivtepo amd to dimoro Ko
ovopaleton kotevBouvinipoac. O avaxiaotipog améyel and to dimodo amdotacn 0,15 — 0,250, evd o
KatevBvvipag omdctaon 0,1 — 0,2A. Mépog Tov NAEKTPOLAYVNTIKOD KOLOTOG TOV EKTEUTETAL O TO OimoAo
avTOVOKAATOL 0O TO TAPOCITIKG GTOotKElR Kot cLVOLALETOL He TO apyIkd KOO, LE OMOTELEGHO VO EXOVUE
HeYAAN evioyvon ¢ akTvoPoAiiog mpog v mAevpd tov KatevBuvtnpa Kol peydin e€acBévnon mpog v
mAevpd tov ovakiootipa. Etor n kepaion Yagi eivar pio kepaio povokatevbuvtikn. Me ) popen tov
oynuoatog 6-19(a) £xer amolafny mepimov 8 db. Mmopovv va mpootebovv uéypt kot 20 korevbvvINpeg otV
Kepaio, omoTe N amoAafn g propel vo gtaoet kot ta 17 db.
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O dAhog tHmog oTotyelokepaiag etval 1 zpopodotoduevy ovaroryio. Avt gival o kepaio Tov £yl 500
N meprocdtepa dimola, Ta omoia €fvor OA GLVIEEUEVA LE TN VPO TPOPOOOGiag Kot devfetovvtal €T,
MOTE VO TOPEYOLV KATELOLVTIKOTNTO Kot KEPSOG. Ymapyovv TPelg Pacikol TOTOL TPOPOSOTOVUEVDV
GUGTOL(IDV, 1| GOYYPAUIKN, 1| HETOTIKI KOL 1| AKPOTVPOOOTIK]].

H ovyypapuxn kepaio amotedeiton amd 000 1 TePLocoOTEPQ dimoAa, TomobeTnpéva, Onwe oto oynua 6-20. Ta
KN TOV YPOUUOV LETOPOPAS TOV GLVOEOVV TOL SITOAN EIVAL VTTOAOYIGUEVA £TCL, OGTE 1] EVEPYELD TOV
TOUTOV VoL OTAVEL 6€ OA TOVG e TV 101a edon. ETtot Ta kdpata mov mapdyovrot amd ke dimoro
TPOoTiBeVTAL GE AVTA TV AAA®V KO TOPAYOLV [a E6TICHEVT 0éaur. H cuyypapikn kepaio eEarkolovdel va
etvan duthokatevBuvtiky, oAAd to dtdypappa axtivofoAiog g ival TOAD o 6TEVO Ad TO S1AYPOLLLLY TOV
amA0D SITOAOL, TAPEYOVTAG LEYAAVTEPT] KOTEVOVVTIKOTNTO Ko KEPOOG. ZuvNOmG TomobeTeiTON GE KATaKOPLON
0éom, Yo va pmopel vo EKTEUTEL OAOYLPO. GTO OPLLOVTIO EMTEDO GOV LI TOYKATEVOVVTIKT KEPaio pe KEPAOG.

= w2 I w2 F A2 A F w2 —

() (B

2xnuo. 6-20. Zvyypopurn xepoio. (o) kot oraypouia katevBovrxotntas ()

H petomkn kepaio amoteieitor and dimora A2 cvvdedepéva 6mmg oto oynue 6-21. Mmopovv va
GLVOLAGTOVV OVO 1) TEPIGCOTEPA GTOXEIN GLVIESEUEVA LETAED TOVG Kot UE T Ypopuun petagopdc. H ypapun
doTowp®VETAL At SimoAo o€ SimoAo, Yio Vo UTOPEL V. TPOPOSOTEL To GTOLXEID [UE GO GOCTNG PAGNS Y10
™ Aertovpyia g kepaioc. H petomkn kepaia dev axtivoforel Katd pnkog tov aEova TV ototyeinv, Onmg
wo kepaior Yagi, old petomikd, omAadn kabeto oto emimedo ¢ ovortoyiog. Eivor po kepaio
dumhokotevfuvtiky pe VYO KEPOOg kol kKoTevBuvTikdTTa. ZLyvE cLVOLALETOL HE [0l HETOAALKN
OVOKAQOTIKY EMQAVEIL TOPAAANAN Kou o amdotacn A4 oamd 10 emimedd g Me 1OV TpOTO OVTO
LETATPENETAL GE LOVOKATEVOVVTIKT KEPOiaL.

_____ J| j__ —_—
1'1|J’I T I'nguﬂim
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2ynuo. 6-21. Metwmikn kepoio. (o) kou orypoua katevbovrrontas ()

H axpomvpodotikn kepaio amoteleitor omd €vo GOVOAO SITOA®mV A2 cuviedepévmv HeTall TOVg OTmG
oto oynua 6-22. H andéotaon d petold tov otoyeiov eivar pikpd kAdoua tov uRkovg kdpotog A. Me
KOTAAANAT eKkAoyn ToL aptOpod TV ototyeimv Kat TG ardctacns d TPOKVITEL Lo LOVOKATEVOLVTIKY KEPAio
VYNNG KatevBuvtikdTnTog Kot armoAaPng, mov aktivoBoiet dOmm¢ o kepaio Yagi.
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2ynua 6-22. Axporopoootixn kepaia (0,) kou o1aypouue katevBoviikotntog (b)

Xe aKoun vYNAOTEPES GLYVOTNTEG, TNG TEPLOYNG TOV WMKPOKVUAT®VY, TO UNKOG KOUATOS YIvETal TOGO
KPS, MGTE TOL NAEKTPOUAYVNTIKA KOt apyilovV va CUUTEPIPEPOVTAL GOV OKTIVES PwTHS. 'Etot, pmopodpe
VO EKUETOAALEVTOVUE TNV AVAKANCT TOV KUUATOV TOVEO GE GYETIKA HKPEG UETOAMKES EMPAVELES, Y10 VO
TETOYOVUE LE OTAL PLEGO EEQUPETIKA LEYAAT] KATELOLVTIKOTNTO Kot OTOANPN Ad TIC KEPOALES.

O mo cvvnBiopévog TOmog Pacikng kepaiag pikpokvpdtwv givar n yoavokepaia. Avtr ogv gival tinote
GALo Topd po S1evpvuveoT TG AKPNG TOV KLUATOONYOD TOL YPNOLUOTOLEITOL OVTL THG OMOOEOVIKNG YPOLUNG
LETAPOPAC 6' 0TES TIC cLYvOTTES (oYL 6-23).

=t ll— cxi@)—

Kupatoltc Kuparnbyde
iy iy

2xnuo. 6-23. Hopalinioypouun (o) kou kwvikn (B) yoavokxepoio.

Ot yoavokepaieg cuvoLALOVTOL GYEOOV TAVTA e KOIAEG LETAAMKES TOPAPOMKES ETIPAVELES, TOL OvVOrdlovToL
napafoikd kdtontpo. Ot Kepaieg mov mpokOITOLV GLYVE ovopdlovtar kot mopaPfoAikés kepaieg. Ot
yoavokepaieg tomofetohvtol UTPOCTE Oamd TO KEVIPO TOV KOTOMTIP®V £TGL, (MOTE 1 KOVIKN OEoUN
OKTIVOPOALNG OV EKTEUTOVY VO LETATPEMETOL LETA TNV AVAKANGN TNG G€ TAPIAANAN. Mg tov TpodmO avTtd
eEao@oliCetar ToAD vymAd képdog (30 — 60 db) kar e€arpetikd oTEVH dEGUN EKTOUMNG, OMMOG 1 dEGUN TOL
QWTOG evOG mpoPoréa (oynua 6-24).

oo vk E P

/
/

Mupo Godikd \‘ﬁ 'l"’r . .
giTOTTRE T ig |]|]|:> Koz AL SKTTOU TG
T e

HupaTadyos

L

2ynuo. 6-24. Iopafoiixn kepoio uiKpoKoUATOV

AxTivoffolovuevy 16)0¢ Kol Evtac mEdIOv TEPLEYOUEVQ.
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Onwg cidoue otay eCetdoous To YOPAKTHPIGTIKG TOV KEPAIDY, ATO TO GUVOLO THS IGYDOS TOV
TPOCPEPEL 0 TOUTIOS Eva, HOVO UEPOS EKTEPTIETAL, YIOTI TO VTTOLOITTO UETATPENETOL O OcpudTnTo anod tnv
avtiotaocn arnwlielov s kepaiag. To moeo s 6yvog Py mov Oa exmeuplei kabopiletar arno tyv 1oxv
&€0600v TOV TOUTOV Kal TO GVVTELEGTI amodoocns THS Kepaias. H ioyvg avty exppdleror oe Watt kar
HUTOPEL VA VTT0LOYIGTEL EVKOAG, OV UETPICOVUE THY EVEPYO TN | TS EVTOAGNS TOV PEVUATOS 6TO GHUEID
TPOPOSOGIAS THS KEPALOS OOV, IS YYWGTOV, ITAPYEL KolAia pevuatos. Eivau :

B =731 v kepoio A2 Ko

2
P=36-1, Y Kepoio A/4

Eidape emiong 611 01 TEpIocdTEPEG KEPALES £XOVV KATOLOG LOPPNG KOTELOVLVTIKOTNTA Kol TOpOoLGLAlovV
KEPOOG. AVTO TIG EMTPEMEL VO EKTEUTOVY TPOG TNV KOTEVOVVON TG HEY1oTNG akTivoPfoAiag, cov va fTav
KePAieg Tov TPOPOdOTOVVTAL LE peYaALTEPN 1oY0. [0 var yopaKkTnpicove avty TV 1010TNTA, YPNCUYLOTOIOVUE
TO YIWVOUEVO TNG OKTIVOBOAOVUEVNG 10YVOG £l TO KEPAOC TNG Kepaiac, Tov ovopaleton Evepyog
Axtvofolovuevy Ioyis (ERP — Effective Radiated Power).

H 100 mov axtivoPforel n kepaia ekméumeTal, ¢ yvmSTOV, LE T LOPOT NAEKTPOUAYVNTIKOV KOUAT®V. AVTd
TO NAEKTPOUOYVITIKG KOLOTO EIVOL NAEKTPIKES KO LLOY VI TIKEG SLOTOPAYES GTO YDPO YOP® Otd TNV KEPAiaL.
Avto onuaivel 01t e€ontiog piog Kepoiog mov eKTEUTEL, £EAGKOVVTAL OVVALELS GTO NAEKTPOVIL TOV AYOYDV
7oV LVILAPYOLV eKEL YOpw. Ao To PéYeBog KoL TNV KATEHBVVOT OVTOV TOV SVVAUE®V TPOKVTTEL 1] EVVOL0L TNG
évtaong E tov niextpucod nediov g Kepaiag, 1 omoia £xel LETPO OVAAOYO TPOG TIG OVVALELS TTOV
avanmTOGoEL 6TO NAEKTPOVIA Kot katevhuvon 1dta pe Tig duvapuelc. H katevBovon avth eivon mapdAinin mpog
TOVG Ay®YOUG A/4 Tov amoteAovv Vv kepaio Kot KabBopilel Tnv TOA®mON Tov nAekTpopayvnTikoD Kopatog. H
TOAWGT TOL KOUOTOG glvar 1010 pe TNV TOAmon TG kepaioc. o Tapddetypa, n kepoio Kot TO KOO GTO GYNLLOL
6-25 &yovv kaTakdpLET TOAWGT).

2ynuo. 6-25.
Evroon niextpixod (E) kou poyvyrixod (H) mediov oe niektpouayvntixo kouo.

H évtaom tov niektpikov mediov aAhalel S10pKdOS popd, yati etvar evarlhacoopevo nedio. Mall pe o
NAEKTPIKO TEDIO LITAPYEL KO LOyVNTIKO, TOL omoiov 1 évtaot H eivon mdvta kdbetn mpog v évraon E tov
niektpikov mediov. [a va yapaktnpicovpe OP®G TO NAEKTPOUAYVNTIKO TEGTO, YPNOUYLOTOLOVE GYEIOV TAVTA
v évtaon E, ene1dn avtd 1o péyeboc umopodpe vo to petpriicovue vkorotepa. To E petpdrar og Volt ava
pétpo kot to H oe Ampere ava pétpo.

Anyn exiyelov Kar 00pvYoPIKov GRUATOS

2TIC 0CVPUOTES EMKOWVOVIESG 1oYVEL Lo Yevikn apyn: o kahdtepa amoteAécpata 1) KEpoio AYNG TPEmEL VoL
elvar 101 pe v kepaia ekmopmnc. H apyn avt epappdletor otabepd, 6tav o1 cuvoéaelg eivan "éva mpog
éva", OTmG, Yo Tapaderypa, HETaEy dvo mopmodektav CB, aldd dev elvar epapuociun ovte amapaitnn,
oTNV TEPIMTOOT AMYNG TPOYPOUUAT®OV TOV EKTEUTOVTOL OO 1GYVPOVE TOUTOVG Y10 TOAAOVG dEKTEG. Ot
Kepaieg AYNG G’ AVTEG TIG TEPUTTAOCELS UTOPEL, OVALOYOL LLE TO EMOUDKOUEVO ATOTELECLLAL, VO EIVOL O
eEapeTikd amAEg, £m¢ apkeTd cLVOETEC, OALA 0 KO TEPIMTMOT O cuykpivovtol pe To péyebog Kot tnv
TOALTAOKOTNTO TOV KEPOUMY EKTOUTNG. OG0 Y10 TOVG OEKTEG TTOL YPELALOVTOL Y10, VO TPOYUOTOTOOEL 1)
My, N Aemtopepng e&€taon tovg Ba yivel ota emduEVa KEPAAOLO.

2T0V¢ OEKTEG PASIOPAOVOD Yo AYM HAKPAOV, Hecaimv 1 Bpayémv KOUAT®V ¥pNoILOTOlEiTOL TOAD GUYVE N
HayvyTIK) Kepala.
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2ynua 6-26. Moyvntixn kepaio

H poyvntucn kepaio amoteleiton amd Eva mnvio ToAypévo yopw omd pa pdfoo eeppitn pe unkog 10 — 30 cm
Kot drapeTpo mepimov 1 cm. O peppitng eivor Eva Kepapkd VAKO OV EYEL TOAD LEYOAN HLoyvnTIKN)
dmepatdTNTO. MTOpEL £TG1 VO GLYKEVTPMOVEL OITO TO YOP® YMPO Kol VoL O10YETEVEL PEGA OO TO TNVIO TIg
LOYVNTIKEG YPOUUESG TOV NAEKTPOLOYVITIKOD TTEGIOV Kol VO TOPAYEL T GKPOL TV GTELPDV TOV £VOL GYETIKA
woyvpd oo Aqymge. H payvnrtikn kepaia givor katevboviikn Ko Aettovpyel kardtepa, 6tov
npocavatoAiletot kdOeta mpog TN d1evbuvor 614606ME TOV KOUATOG. AdY® TOL HKPOV TNG peyEBovg cuviBwmg
TOTOOETEITOL OTO ECOTEPIKO TOV OEKTAOV.

21ov¢ popnTovs padtoPwvikovg dékteg AM kot FM emiong cuyva ypnoyLomoteital kot 1 THAEGKOTIKT KEPAia.
Av oV ovcia dgv gival timote GALO amd Eva amAd KOUUATL 0y@yoD, TOL AELITOVPYEL GaV AGVVTOVIOT
kepaia tuyaiov unrove. H tkavomomtikn Asttovpyia g opeidetal Ldvo 6To OTL 1) £VTACT TOV TEGIOV GTO
YDPO TOV AEITOLPYOVV Ol TEPLIGGATEPOL OEKTEG Elvar TOAD PeYAAN).

Mo ™ Mym eV vepPpayt®v Kopdtov, iaitepa av avtn yivetatl and mo1oTikoVs déktec FM 1 dékteg
mAedpaoNg, ypelaletal cuvNB®G KATL KAAVTEPO amd TIG OmALG Kepaies, Tov eidape mopandve. Etot, ot
emtpomélior dékteg FM draBétouv €101k £16000 OOV GLVOEETAL 1) VPO LETAPOPAS TTOL 00NYEL GE
eEwtepkn kepaio. Avtr givon gite pua kepaia Ground Plane gite o kepaia dimolo tomobetnuévn kdbeto
TOVO o€ 16T0. AVAAOYES KEPOLES YPNOLOTOLOVLE KOL Y10, VYNADV OmalTHoe®v ANym Bpoayémv Kopdtov.

Ao T1G Kepaieg tnAedpaong amatode EmmALOV Kot Kdmota katevBuvtikotnta. O Adyog givar 0Tt av 1
TNAEOPAGT), EKTOC OO TO GO TOV TOUTOV, CLAAAUPAVEL KOl AVTOVAKAGGELS TOV 1010V GNUATOG Ao d1dpopa
QLOKA PO, ELEAVICEL 6TV 000vVT NG ToAAATALS e1KOVES ("eldwAa'). AvTtd cupPaivet, d1OTL Ta
AVOKADUEVO KOLOTO £XOVV SLOVOGEL TEPIGTOTEPO OPOUO Kol PTAVOVY GTNV KEpaia Alyo apydtepa amd ta. o'
evbeiog KOpoTa, divovtag eOVES EAOPPA LETOTOTIGUEVES MG TTPOG TNV apyikn. [ v eEacpdiion
KatevfuvtikdTTaGg YpNoIpoToteitan cuvnBme N kepaia Yagi pe avadtmAmuévo dimoAo Kot ToAAoHE
KotevbuvTipeg, £To1 hote To KEPSOC ™G va eivan 13 — 17 db. Ene1dn opmg owt 1 kepaia £yl oyetikd
TEPLOPIOUEVO €VPOG LMDVNG CLYVOTHTOVY Kot O AAUPAVEL IKAVOTONTIKA OAO TOL TNAEOTTIKA KAVAALQL,
YPNOLoTolEiTOl TOAAES POPEG oTN BECT TNG Lo TOPAAAAYT| TNG LETOTIKNG KEPOING LLE GUPUATIVO TAEY LA Y10,
avaxiaotipo. Ta dimoia avthg ¢ Kepaiag Exouv dYoAMTY] Lopen Yoo adEnom tov ebpovg LOVNG TV
oLYVOTNTOV Agttovpyiag Tng (oynmua 6-27).

Iy

2yniua 6-27. Kepoieg tniedpaons: (o) Yagi ko (B) uetwmixi

TéXog Yo T AY™M TOL SOPLPOPIKOD GTLATOG EXOVUE TOAD LYNAEG OMOLTGELS TOGO Omd TNV KEPOio OGO Kt
Ao TIC VTOAOITES GLOKEVESG TOV dOPLPOPIKOV OEKTN. Kat' apyds 1o onpa mwov dexOpacte amd To 60puPOpo
eivon e&apetikad acOevég. Ot dopvepopor DBS (Direct Broadcasting Satellites), tov omoimv to ofjuoa
Aappdvovpe pe otklokoHs S0pLPOPIKOVS OEKTES, £XOVV TOUTOVS, TOV OTOLMV 1| 1YVG aKTIVOPOAlNG dev
Eemepva Ta S0 Watt kon exknépmovv and amodctacn 36.000 yihopétpov. o va Adfovpe tétota orjpata,
ypellopaote Kepoies eEAPETIKG VYNAOD KEPOOVGE, O1 OTOIEG AVAYKOGTIKG £XOVV TOAD GTEVH OEGUN ANYTC.
AVT6 pog vToypedVEL Vo, "GKOTEVOVE" TO O0PLPOPO TOAD TPOGEKTIK(, TPAYLO TOV Eivar duvatod, Yol ot
dopupopot DBS mepiotpépovtar yopm amd tn yn pe TNV 1010 YOVIOKT| ToXOTNTO TOV 1| Y1 TEPLGTPEPETAL YOP®
amd ToV €0VTO NG Kol €T ReavifovTon akivinTol 6To 1010 ThvTo oNUEi0 TOV OVPOVO.
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[N va wovoroinBovv OAEg aVTES 01 AVAYKES, YPTCLLOTOLOVLLE TIG YVMOOTEG LG TOPUPOAKES KEPOLES e
Kamoleg pkpég Tpomonomoels. Kat' apydg n yoavokepaio oTig TEPIOCOTEPES TEPIMTMGELS OEV TOMoDETEITAN
07O KEVTIPO TOV KATOTTPOL, 0AAG Ekkevipa. EEattiog avtol, To kdtontpo maipvel Ehenyoeldég avti yia
KUKMKO oynua kot to Babog tng kothotntdg Tov pukpaivel. 'Etot, umopet va torobeteiton mepiocotepo kdbeToL
TPOG TNV EMUPAVELD TNG YNG, VIO VO LNV EMTPEMEL GTO YLOVL KOl TO VEPO TNG PPOYNS VO CLGCMOPEVOVTOL LECH
TOVL Kol va emdevavouy ™ AMyn. 'Enetta, o€ ypnoonoteital kopatodnyos, aAAd T0 TpMTO GTA0 TOV
dopLPOPIKOV dEKTN glvar TomobeTnévo KatevBeioy PeTd TN yoovokepaio HEGH GE L0 LOVADO TTOV
ovopaletar LNB (Low Noise Block-down converter), dnAadry Metazporéas Xouniot Oopifov. Télog,
VILAPYEL £VOL GOOTNO TEPIGTPOPTG TNG KEPALOG TOV OGS ENLTPENEL VO, GTOYEVCOVLE OTOLOVONTOTE SOPLPOPO
07O EMMEDO TOL IONUEPIVOD, YoTl ekel Bpiokovtor OAot ot dopveopot DBS. To suomnua avtd ovopdleton
oAk oTipiény, yioti 0 AEoVAG Tov eivar TopaAANAoC e Tov dova g yng (oynua 6-27).

f KT EdBL wm) Ay g

LMEB

2ynuo. 6-27. Kepaio dopvopopixng Anyng
Méoa ot povéoa LNB vrdpyet po dtdtaén emloyng g noAmong Tov Aapfavopevon KOUATOG, VOGS
EVIGYVTNG KATOOKEVAGUEVOG HE 101K TpaviioTop TOAD yaunAon Bopvov kot £vag LETATPOTENS GUYVOTITOC.
O petarponéng avtdc voPiPaclet T cvyvdtta tov AapPavopevov onpotog and ta 11 GHz, mov exnéunet o
dopueopog, oe 1 GHz. To onua tov 1 GHz odnyeitat pe opoagovikd KahAmolo GE Lo, GUGKEVT) TOV
ovopdCetar IDU (In-Door Unit), dnladr| ecwtepikr] povada. LT GLGKELN avTH YiveTol EmmAEoV evioyvon
TOL GNUOTOG OTTWG EMIONG KO 1] EMA0YT TOV €MBLUNTOD dopLPOPIKOV TPpoypdupatoc. H ecwtepikn povéda
oLVOEETAL LE €VOL KOWVO TNAEOTTIKO OEKTT, TPOKEWEVOD VAL TOPOKOAOVONGOVE THAEOTTIKO dOPLOOPIKO
TPOYPOULO 1) LE £VOL E10TKO YMOLaKO padloP®VIKO dEKT, TPOKEYEVOL VO KAVOLLE aKPOAGT] SOPLPOPTKOD
PUSLOQMOVIKOD TPOYPALLOTOC.
H povéda IDU cuyvé copminpodvetol Kot pe por Lovado TnAEXEpIopod g dopveopikng kepatog. [icw and
T0 KATOTTPO, 6N BE0T TG TOMKNG 6TNPIENG, ToToBETEITAL £Vag UNYOVIGLOG TOV OVOULALETOL EVEPYOTOINTIS
(actuator). O unyoaviopuds oVTOC EMTPETEL T LETOKIVIOT TNG KEPALOS, (DOTE VO UTOPEL VOL GTOYEVCEL
omotovonmote d0pvedpo. Ot d1dpopeg BETELS TG Kepaiag amoONKELOVTOL GTN VLT TOV TAEXEPIGHOD, £TOL
MOOTE, OTAV EMAEYOVUE KATOL0 TPOYPUULO TTOV TO EKTEUTEL OLAUPOPETIKOS 00PLPAPOG AT’ VTOV TOV
TPOTYOLUEVMG TTOPOKOAOVOOVGALLE, 1| KEPALX VO TEPICTPEPETAL AVTOUATA TTPOG T1) BEGT TOV VEOL dOPLPOPOVL.
To péyebog tov amontoHpevov moPafoAKod KATOTTPOL ££0PTATAL OO TNV EVINGT] TOV dOPVPOPTKOV CTUATOC
070 onueio AMyng kot amd T oTtdlun Tov nAektpovikov Bopvov mov eledyel 6to onpa to LNB. Xt yopa
pog mopafoiikd kdromtpa pe dSapeTpo petasy 0,8 kKot 1,2 pétpa TposPEPOLY IKAVOTOMTIKY AW OTIC
MEPIGGOTEPES TEPIMTMOGELS,

X0poKTNPIGTIKG TOV KEPULAV TEPIEYOUEVO,

1. Mérmon : Ovopaleror n kotevBVVGN TOL NAEKTPIKOL TTEdioV TG KEpaiag . AvTr) vAomoteitat facikd omd
v katevbuvon g kepaiog , pe amotéleoua ot oplovTieg Kepaieg va Bempodvtar optloviiog mOAWONG
K0l Ol KATOAKOPLPES KOTAKOPLONG TOADGNG.

2. KargvOovrikétnra : Eivor o Adyog ¢ 1oyb0og Tov amoiteiton yio TV Topayoyr dedopévNg EVIOoNG
axtvoPoAiag oe opiopévn KatevBvvon 0 (ceapikés cLVTETAYUEVEG) OO 160TPOTIKO OKTIVOBOANTH TPOG
™V oYL 7ov axTvoPoAeital yw Tov {00 okomd amd v efeTalduevn kepaion . XUVERDS , M
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KaTeLBuVTIKOTNTA €ival cuvaptnomn g yoviag 0 . Zoxvd Opmg evola@épel 1 LEYIOTN TN TG N omoia
OVOPEPETAL GTNV UEYIGTN TIUN TNG 1GYVOC.

3. Képdog M| amoraPn : Ovopdletar o AOYOC TG HEYIGTNG TLUKVOTNTOGS OKTIVOPROAIOG TTPOg TN HEYLOTN
TOKVOTNTO OKTWVOPBOAIOG Hg TTPOTUING Kepoiog Tov Tpo@odoteital pe v 10w oyd. Xvvnbwg cav
npoTLAN Kepaio AapPavetar 1 kepaio poov unkovg kopatog. To képdog avapopdg sivar 0db.

4. Mnkog kepaiag : Ot daotdoelc pog Kepaiog tailovv onuaviikd poAo oty amddoon e. Xe [ Kepoio
Bewpovpe 600 PNKN, TO PLGIKO KOl TO NAEKTPIKO UNKOG.

5. Evepyo vyog : Ovoudlovpe to Dyog Tov 16000VaIoL SIOAOV TTov yopaktnpiletar amd TNV aKTtivoBoiin
o010 opwlovto emimedo. o omoradnmote Kepaion ovopdlovpe evepyd VWYog , TO VYOS KOTAKOPUONG
VROOETIKNG KEPOLOG TOV dlaTnpel 6° OAO TO VYOG TG TNV 1010 Eviaon mov Ha mapovsiole oto Pudicua ™
£VTOONG M TPAYLOTIKT KEPALQL.

6. Avtiotaon €166d0v : Eav V xor | m tdon ko 1o pedpo otny gicodo g kepaiag tote Z = V/ |, givor n
avTioTOoN £16050V.

7. Io0dOvaun avrietacn : Z= V/ | , eivan ekeivn n avtiotaon mov av tomofetndei 610 TELOG TG YPOUUUNG ,
yivetot 1o 1010 ay®@yyn Katd HETPo pedUATOG Kot pAo.

8. Awdypappa Mync - aktivoPoiriag : Ta dwypdppota Ayng Kot aktvoBoiiag pog kepaiog stvor ta 101
7oV onpaivel 6tL 1 Bl Kepaio pmopel va ypnoyoroinel Tooo yio ekmopumn 660 Kot yio Ty Aqyn.

9. Xvuvroviopévn kepaio ( evBOypappoc) : Ovopdleton kdbe kepaion mTOL TO UNKOG TG €ivol aKEéPaLo
TOAOATAAGLO TOV A/2.

10. Acvvtovietn kepaia ( evBVOYpappog) : Ovopdletar kaOe kepaio mov tepuatilel 6T YAPOKTNPIGTIKN TG
avtiotaon . ESd dev £yovpe dnpovpyio GTACIUOV KOUATOV.

Kepaieg ekmopmig emyei®v peTad006e®V. TEPEYOUEVO,

Elvar yvooto 6t omv mepoyn tov pecaiov kopdtov, 1 dtddoon mTPoy-LOTOTOEITOL HE TO KOO
€ddpovc. Qc, ek TOVTOL, KOTA TN YPNOUOTOINON AVTOV TOV KVUATOV HEANUE pog eival 1) EKTTOUTH va €XEL
060 10 duvatdOV pHeYOADTEPN oYD KOTE UNKOG TNG €MPAVENS TG YNS. Avtd umopet vo emrevyBel pe
KatakOpLEo dimoro A/2. H xatackev, Opms, £vOG TETO0L dUTOAOL £ivat OIKOVOUIKE 0V LPOPOG.

2e apKeTd aydyo £3apog eivat dvvatdv va mpayparorondel dimorog kepaia A/2, tng onoiag, OHms, To
aAnBwvd vVyog Tavw amd to £d0pog eivar A/4.

AakTOMOC XWPNTIKAG OUPTTEPIPOPAS

ZUPUaTOTXOIVE
aThpIgng

OUOQ&OVIKé MOVLOT(]DU( - Amrﬁwua npoggouovr’]c
KaAwmdio

Xy. 5.8. Kepaia 010G,

Meyalbtepn Hel®OT TOV TPOYUATIKOD VYOVG TNG KEPAIOG TETVYAIVETAL LE TNV TOTOBETNGT OVTETOYWYNG
ot Pdon g M yOPNTIKOTNTOS GTNV KOPLPN TNG.
[ToAAéC @opég M axtivoPfolio yivetal amd KATAKOPLEO TOAOKA®VO aywyd mov otnpiletar oe dvO
moAmveg e ™ Pondeta oploviiov aywyov.
[Mpo and tov opldévtio avtd aymyd vmdpyovv kot GAAol mopdAinAot yio vo oynuoticBel m
YopNTIKOTTO KOpLENG. Ol Kepaieg avtég, ovvnbwe. ovopdlovior Kepaieg «otocy. Kepaieg pe mulmveg
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dwaBétel 0 moumog pecaiov Kopudtov tov Néov Atociov oty ABMva kot kepaio «1otd» daBéTel 0 TOUTOG
Tov Ayiov Xtepavov (to Mroywat). H EPT otov mound tov N.Awociov (IAION) Aettovpyei pe 600 mopmonvg
(666KHz xou 1386KHz avictotya) 610 id10 choTN O KEPOLNGC.

XwpnmKkaTNTa KOPUPHE

MovwTtipag MovwThpag
S rd
MuAGvag Kepaia NuAdvag

Sikrimpa
{npooappoynic -
MovaTipag

Ouoafovikd kahwdio
2x. 5. 9. Kepaio M4 ,KoTakOpLON LE YOPNTIKOTNTA KOPLPNG GTNPLYUEVT OE TUADVEG.

Kepaio Aérta. mepieyoueva

H xepaio avt) ypnoponoteitat, cuvnbwg, oty meployn tov Ppoyéwv Kopdtov Kot aroteleitor and éva
ovveyég ovpua. H mpooappoyn g kepaiog Aédta e€aptdror amd 10 onueio TPOPOSOTNGEWMG.

H avtioctoon mov mapovsialetan peta&h tov k€vipov g Kepaiog kot Tov dvo onueiov givar OG0
peyoAvTePN, OGO T oNUEia L TA Elval amoUAKPLCUEVOL.

Tnv W10 TO 0VTH EKUETOALEVOUAGTE Y10 VL TETVYOLUE TTpocappoyn. Etot, petald g kepaiag kot tng
ypopuns pecorafel éva petafatikd T To 0Toio £xEl LOPEN OVESTPOAUUEVOL A.

Ot dotdoelg Tov A e£apTOVTOL OO TNV XOPAKTNPLOTIKN AVTIGTACT Kot 0md TN GLYXVOTNTA.

— 047 —
le— 012 & —l

A BT
0154
Y LA

2y. 5. 10. Tpo@oddtnom Kepaiag He SITOAIKT] GUUUETPIKT YPOLUN.

70


http://www.sz7xan.gr/radiotheory.htm#INDEX#INDEX

Kepaia | mepieyoueva

H xepaio avt givor dimodog kepaia tng omoiag 1 TPo@OOHTNON TPAYUATOTOIEITOL GTO £val amd To. dVO

Gxpo e, pEowm evog Ppayvkuklmpuévov otedéyoug A4 (stub).

H tpo@oddtnon avtr vayopevetol amd to yeyovog OTL 1) 0vTIoTAoT 16000V G6TO dKpo TG kepaiog sivat
Beopntikd dmepog (mpaxktikd g taéNc tov 10KQ). 'Etor Ba mpénet kot m ypouun TpoQodoTnoeE®ms va.
napovctdlel ota onueio cuvBéoemg peydAn avtiotacn. Tnv WO Ta avtq £YEl, Op®G, 6TV 16006 TOL TO

BpoyvkukAmpévo otéleyog A/4.

‘Etot, dnuiovpyeitar 1) kepaia j, 0mov 10 6TéAEY0G A/4 Tpo@odoTEl T dimoho Kepaia 6TO GKPO TNG.

To stub dieyeipeton pe opoa&ovikd KoA®O10 1 SMAN ypouurn, oe KatdAAnia onueior eEaptnuévo amd ™

YOPOKTNPLGTIKY OVTIGTAOT) TOV KOAMIIOV 1) TNG YPOUUUNG, TPOKEUEVOL VO TETHYOVLLE TNV TPOGOPLOYT.

|[e— d/f2 —=|

e eV
- -~

\
!

Dot avikd
KaAmalo

2yx. 5. 11. Kepaia tomov «J» pe Tpo@odotnon amd to aKpo.

Kepaieg tomov I' kon T. mepieyduevo

Eivot amd toug mAéov cuvnBiopévoug TOTTOVG KEPALMV EKTOUTNG GTNV TEPLOYN TOV PPOoyYE®V KUUATOV.

MovwThpog MowwTApog
™., 7

Kepoio [

MeToownUaTIaThC
Kepoiog

Cpoofo vikd kahodio

Xy.5. 12. Kepaia tomov I

H kepaio avt amoteAeiton and Eva optldvtio aymyd avapTnuévo HETAED dV0 LOVOTHPMV.
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To punKog Tov PoVTIoON aymyoL Yo T AN GtV TEPLOY TOV Hecainv Kupdtov avédvetol and 15m -
25m ko yio My ota Bpoyéa kopoto omd 6m - 12m.

Elvar acoppetpeg kepaieg, otig omoieg ta opilOvTol TUNHOTO OEV GUUUETEYOVY GTNV AKTIVOPOAL.

O M/T mpocapudlel v ovtiotaon 10000V NG KEPOLOg e TNV avTioTaoT 5000V TOL TOUTOV.

MowvwTApog MoviwTApo
R |~

i

& ra
Kepaio [

Muhdiwo g

MeToaynuoTIoTr
kepaiog

Clpoof ovikd koAmaio

2x.5.13. Kepaia tomov T.

Opovtio ovmoMkn Kepaia. mePLEYOUEVA.

‘Exer peyddn epoppoyn omv mepoyn tov Ppoyfomv Kopdtov. XTnv OmoAlkn Kepoio to Oimolo
tonofeteitan kéBeta mpog v katehOvvon ekmoumng 1 Aqwng. Enidpacn oto didypopipa katevfouviikdtntog
0TO KATOKOPLPO EMIMEDO EYEL TO VYOG TNG KEPOLOG TAV® Ot TN YN KO TO KOG TOV STOAOV.

H évtaon tov mediov mov dnuovpyet to dimoro e onueio Tov ydpov, givar amotérecpa g CLUPOANG
TOL KOHOTOG TOV aKTIVOBOAEiTaL 0t TO S1TOAO KOl TOV KOUOTOG TTOV OVOKAGTOL At TO £00/(POC.

Aitraoho

MowwTApor M 'u'LlJTﬁDEN MowwTApor
. Q\ e

N 7

poppn
Tpogodogiag

2yx. 5.14. Op1lovtia O1moAIK Kepaia.

To niekTpopayvnTiKé KOpO TG KEPUING. TEPIEYOUEVO,
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Boowko yopoakmplotikd g Kepaiog EKTOUTNG ivat 1 IKOVOTNTA TG VO OKTIVOPOAEL NAEKTPOLOYVITIKNY
evépyeln oto yopo. To pedpa vynAng ovyvotntag mov Olappéel TNV Kepaio OMUIOVPYEL YOp® NG
petaforidpevo, payvnTikd Kot MAekTpikd medio oe diapopa onueio Tov yopov. To televtaio medio
onuovpyel oe pokpivé onpeio GAlo medio Kot 1 aAAnAodnovpyio mwediov cvveyiletol, €101 ®OTE VO
UTTOPOVLLE VO LUAGLE TAEOV Y1 £VOL NAEKTPOUOYVITIKO TESIO [LE VO CLUVIGTMGEG.

‘Eto1, M xepaio mov dwappéetar amd HETARBAALOUEVO NMAEKTPIKO PELLO VYNANG cvyvotntag €ival mnyn
POSLOKVUATOV.

Evroon
Hhempmnﬂ
mediou

%\ ///? .ﬂ-.ufwucrul:t Poynting
/]
Evraon % é// I'Iupen:[ Tou

Mm}wmmnu KOpoTar
mediou H Fapa (rayormnTa Co)

2yx.5.15. Hhextpopoyvntikd kopa otov eAevBepo ympo.

To niextpopayvntikd koo yopaktnpileror amd dvo peyédn: v évraon tov niektpucod mediov E kot
™V évtoon Tov payvntikov tediov H.

Ta dvOcHOTA TOV EVIAGEMV NAEKTPIKOV Kol HayvnTikoL mediov eivor kabeta peta&d tovg ko
KkéBeta ot 01€HOVVOT 01006GEMS TOV KOLATOG.

‘Etot, pmopovpe va modpe 0Tt Ta NAEKTPOLOYVINTIKG KOpHOT ival eykapota kbpata e avtifeon pe to
SUNKT, KOUOTO TOV OTOIWV 01 TOANVIMGELG ONUOVPYOVVTOL KATO UNKOG TS 01e08vveng d10000MG TOVG.

H toyvmta diddoong kot n @éor tov kopatog yOpw amd tnv mnyn ivor idio.

Ovo100TIKO POAO 6T 0140001 TOV PASIOKLUATOV TTailel | TOAWGN TOVC.

‘Eva wdpa yapoxtnpiletor molopévo O0tov avamtdccel to 000 GLVICTOVTOL medior ONAad TO
NAEKTPIKO KO LOyVNTIKO TAVE o€ oTafepd 0plopévo Ko apetdfAnto eninedo.

H néiwon tov H/M kopatog kabopiletarl amd tn 61e00vvor tov nAekTpopoyvnTiko Tov mediov.

To eninedo mov opiletar amd v Katevhuvon 01d00cEMS TOL KOHOTOG Kot amd 1o ddvuouo E
ovopdleTot EMimEdO TOADGEWMC.

Av 10 NAekTpikd medio eivon KAOETO TPOS TN YN, TO KOUA YopaKTNpileTal cov KOTOKOPVPO TOAMUEVO.
Av Opm¢ T0 nAexTpikd medio glvar mapIAANAO TPOG T YN, TO KLU YapoakTnpileTol oav 0plovTio TOAMUEVO.

[Tépa amd avTég TIg VO TOADGELS TOL OVOUALOVTAL YPOUUKES, DITAPYEL KOt 1] EAAEUTTIKN TOA®GN.

g TN, T0 AVLGLO TOL NAEKTPIKOD TTEGIOL TEPIGTPEPETAUL YOP® atd TOV AEova d14.000MC.

Awokpivovpe dE10GTPOPT Kol OPLOTEPOCSTPOPTN EALEITTIKT TOAWDGT OVAAOYQ LLE TN POPA TEPIGTPOPNC.
H xovkhikn moéAwon sivor €101k mepintwon ¢ EAMAEWTIKNG TOAMONG,.

2V mEPLOYN HECOV KOl YOUNADY GLYVOTHT®V YPNGLULOTOLEITOL 1] KATAKOPLEN TOAMGT|, OEG0UEVOD
ot 1 01dd00n emTvyydvetan pe o emeavelako kopa. Xtic meproyxés VHF kor UHF pmopet va ypnoyomotet
OTOLOONTTOTE TOAMOT).
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2x.5.16. Kdpa pe katakdpuen TOAmon).

.-'"""’f .-'"""f .-'z-"'.'
Mourma /"K /z // /
o L Py /
.-'z/ -__// .-'f/

[ Agknc
T

>x.5.17. Kopa pe opilovtia moOAmon.

Awdypappa axtivofoiiag | Myng dimorov. mepieyoOueva

To nAextpopayvntikd medio mov yevviétoan amd pio kepoio, dtodideTon pe v ToxdTNTO TOV EMOTOC.
X dwdikacio avt) kdBe pkpd Tunpo g kepaiag aktivoPoAel opiopévo mocd evépyetag. To mocod avtod
evépyelog tvol avaAoyo Le To PKOG TOL TUMLOTOG TG KEPALNG KOt [LE TNV £VTOCT) TOL PEVUATOS TOV JopPEEL
TO TUNUO AVTO.

H popon| g déoung mov oymuoatilel n aktvoPoria eEaptdrol TpdTE 0O TNV KOTAVOLUT TOL PEOHOTOC
TOVO oTNV Kepoio Kot EMETO omd TO CYNUO TNG KEPAING Kol amd GAAL TUYOV YEITOVIKA OVTIKEIHEVO TTOL
TOPALOPPDOVOLV 1 OVOKAOVV TO TEDTO.

Ta dwypdppoto to yopIilovpe 6€ KOTOKOPLEO TOV HOG OIVOLV TO TEPTYPOUUE TNG KATOKOPLONG

KOTOVOUNG TOL TeEdIon Kot o€ optlovTia dStoypApoTo Tov pog 6itvouy v katovoun tov tediov oto optldvTio
eminedo.

Xy. 5.18. Awdypappa katevBovtikdtntog kepaiag A/4 6To Y®PO.
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H xepaia M4 Marconi mapovcidlel v KoTokOpuen akTivofoAio TG HE HOPET MUKVKA®V, VO M
oplovtia aktvoPorio TG divetan pe KOKAO, GUVERMC N Kepaio akTvoPoArel opilovtio Kol KAOeTo TPOG TOV
d&ova ¢ TPog OAEG TIG KOTELHVVGELS OLOLOLOPPA.

Mpoypomikd dagpag Kapmiin yio é8agpog

QY WYIHD {ayikd)

>x.5.19. Adypappo aktivoporiog (katakdpveo eninedo) kepaiog Marconi.

H xataxopven aktivoforio Katd v Tpoéktacn tov dEova tng elval PnoeVIKT.
To dimoro A2, 6tav PBploketar otov €AedBepo ydpo Kot glvarl kKaTakOPLPO, TaPOVGIALEL 6TO eminedo
KUKAMKO d1dypoppo akTtivoBoAiag, VM 6TO KATOKOPLPO EMITESO dLAYPALILO EVOS OKTAPLOD .

2%.5.20. Auwypoppo KatevBouviikdtntog SumdAon 6To YMOPO.

Av 10 dimoAo givan opilovtio 1 opldvtia aktivoPorio Tov Exel nv popen apBuov 8 , evd N KatakdpLEN
axtivoPoAia Tov divel KuKAMKO S1dryporpLpLo

H xepaio A omoteleiton amd ovo Ttunupoata A/2 kot wopovotdlel, ov eival KOTOKOPLEY, Yo TNV
KATAKOPLEN aKTivofoiio 000 OKTAPLOL OV pe AAANAETIOpAGT] TOVG, Tapovsidlovtal cav Técceptg Aofol.

opeova pe to Bedpnua g aktvofoiiog Tov Carson, ta dtaypdppato AMyens evoc dtmdrov givar id1a
LLE TOL SL0YPAUILOTO EKTTOUTNG TOV 1010V STOAOV.

Av ma kepaio ekmopumng mapovotdlel KatevBuvopevn ekmounn, kot ypnoiporomei n idwo yioo Anym, Oa
TOPOVGLACEL TG 1O1EG KATEVOVVTIKEG 1O10TNTEC.

AoyopiBuikn — Ieprodixn kepoio ekretauévov — Avoiyuorog.

To kOpro mreovéktua piog kKatakdpvea Torouévng LPA etvar 6t1 €xel moAd peydin alyovbiokn
yovia déoung aAld vymAn koatevBuviikoétto. H oamodafn tg pmopel va avénbet yopig va peiwbei 1o
alpovBlakd e0pog GECUNG TNG OV TO KATAKOPLEO dvolyua ektabel emunkvvovtog to dimoda (aKTvoBoANTEC).
Qot660, v TO PAKN TOV OKTVOROANTAOV Yivouv peyodvtepa amd A2, Bo vrapyovv Undevicpoi otnv
KOTOVOUT] TOV PEVMOTOC KATO HUNKOG TV EVEPYDV akTvoBoAntdv, mov Bo mapdyovv avembBountovg
UNOEVIGHOVG GTO O1dypapLpto oKTIVOBOAING Kot Oyl amodeKTEG LETAPOAEG GTNV AVTIOTOOT TG KEPATNG.
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To av&avopevo katakdpveo dvorypo givatl evepyd povo av yivovton fripato yio va dtatnpndovv to
YOPOKTNPIOTIKG TNG KATOVOUNG PEVUOTOS €vOC Oumolov A/2 (1 povomdAov A/4), kaBdg 10 PAKOS TOL
aKTvoBoAnT) avdverat.

-
‘._—n-i—'-." .-""'I—-...__

- S -~ l‘\
& h - I [ \“h
- A/ - -— >2 ) — — -
HALF-WAVE DIPOLE EXTENDED - APERTURE DIPOLE
————— CURRENT DISTRIBUTION

"

Half - wave dipole = AimoAo A/2 , Extended - aperture dipole= Airolo extetapévov avoiypatog, Current
distribution = katovoun pedpotog.

2x.5.37. Teyvikn eKTETAPEVOD AVOLYLLOTOG Y10, TNV OTAAOIPT] UNOEVIGUAOV GTNV KOTAVOUN TOV PEVUATOS GE
dtmoAa peyaAvtepa amd A/2.

Avtd pmopet va emtevyel ypNOILOTOIOVTOS TNV TEYVIKN EKTETANUEVOD GVOLYRATOG, TOL QUivETOL GTO XY.
5.37. yw v mepintoon evog amhov dumdAov. Ot TUKVOTES €1GAYOVTIOL GE GEPA LLE TNV TPOEKTACT] TOL
SO0V MOTE 1| KOTAVOUN PEOUOTOC Vo UV undeviletol moté eKktoOg amd Tig dKpeg Tov dmdAov. Mia kepaia
LPA ektetapévov avoiypotog mov ypnoipomotel dimoAo mAfpovg pNnKovg kvpatog éxel mepimov 2-3dB
peyoAvtepn omoAafr| an’ ot pia kepaio LPA pe dimoia A/2.

Axtivofolio twv oiktowTv TAEyUdTWYV Eddpovg

H omohafn pog kataxdpveoa morwpévne kepaiog HF peidvetor ko o TOA ¢ av&dvetor amd tnv
TEMEPOUCUEVT AYOYILOTNTA TOV €04POVS. [a va meTvyovpe péyiomn amoropr| kot To yaunAidtepo dvvard TOA
elvarl amopaitmto €va TAEYHO €04POVG OIKTLMTO TOV OKTIVOPOAEL Kol eKTEIVETOL GPKETA UNKN KOUOTOG
umpootd and v Kepaio. H Asttovpyio piog katakopvea moAopévng Kepaiog eSaptdtot and Tig YPOUHKES
SOTACELS TOV OIKTLAOUOTOG E6APOVG KOl OO TNV Ay®YIUOTNTA TOL £06pPoVG. [TpaKTikd dStkTudpATO EGAPOVE
KaTaokeLAovTal TOToDETMVTAG OE 16EC OMOGTAGELS GUPLATO TNV Y1)

Ta ocvppata evog TAEYUOTOG €0APOVG TPEMEL VO €lvOl OPKETE TLUKVOL £TGL OGTE TO TAEYUO VO
TOPOVGIALEL EUMEONOT EMPAVELNG TOAD YoUNMAY (YOUNMAY] OMKA KOl YOUNAN @owvopévn avtictaon). Av
TOPOVCIALETOL POIVOUEVT) EUTEONOT TO O1dypoppo aKTivoBoAiag TapapopedveTal, o10TL pmopet va dieyepbet
éva KOO TOYIOEVIEVO KOTA UNKOG TOV TAEYLATOG.
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Average ground = Méoo édagpoc , Perfect ground = Téleto £dapoc.

Xy. 5.38. Adypoappoa ovoymong piag Katakopueo ToAopnévne kepaiog LPA ektetapévou avolypotog ota
10MHz.

‘Eva diktdopa £dapovg dev Ba mpémel moté va givan Bappévo mepiocdtepo amd pepkd CM péca oTn Y1
Kot 0gv Ba mpénel moté va kaAvmtetan and yovi. To Boppévo 1 1o KoAvppévo pe yovt SIKTompo LeTpPLadlet
KOTO TOAD TNV EVEPYNTIKOTNTO TOV €OAPOVS KOl OE UEPIKES TEPIMTMOELS EIGAYEL OMMOAEES otV V1. Agv
VILAPYOVY OomAol TOTOL Yo va KaBopicovpe 1o didypappa aktvoBoAiog piog KatakOpueng Kepoiag e Eva
TAEYHOL €60pove. QoTOG0, TAPA TOAAG TPOYPAELLATO VTOAOYIGTAV, LE OVOAVGT GUPUATIVOV KEPALDV, Elval
drBéoipa Kot propoHv v VTOAOYICOVV SaypALLULATO OKTIVOBOAMOG YloL KEPALES [LE OMMAEIES GTNV YN LE KO
Yopic TOAYOVIKO TAEYHa £dGpoVG avbaipeTov peyébovg. To oynua 5.38. deiyvel to ddypoppa avOymong,
VTOAOYICUEVO [Le computer, pog Katakopvea molopévng LPA extetapévov — avoiypotog tave amd tedeimg
AYDYO £30(pOG KOl TAVE® amd £00POG LEGNS AYOYIHOTNTAG, LE KOl YOPIG LEYAAD 100vVIKO TAEYHO £0GQOVG.
AKOUN Kol HE HEYAAO WBovVIKO TAEYUO €0GQMOVE VIAPYOLV CNUAVTIKEG OTMAEES amolafng (gain) Adyw
anoAel®V ToL £dapovc. [Tapopola amoteléopata Aappdvovtot yio OAES TIG KATAKOPLOO TOAMUEVESG KEPAIEC.

Xvvroviopéveg Kepaieg FM A/4. mepreyopeva

Ot kepoieg EKTOUTNG Kol ANYEWMS VUL OVOGTPEYIILO CLGTHUOTO, ONAAON M KEPAIN EKTOUMNG WITOPEL va
epyacBel ko cav kepaio ANYE®S Kot avTiGTPOPa.
Ta nAekTpopayvynTikd KOUATO TOL ONUIOVPYEL EVaG TOUTOC e TV KEPAIX GTO YDPO, OV GLVOVTIICOLV
GTOV OPOLO TOVG AY®YO OPIGHEVOL UKOVS ONUOLPYOVV G’ aVTOV 10 OPLGUEVT] NAEKTPEYEPTIKT OVVOLLT.
Kdabe aymyde, mapovsialet po opiopévn avtemaywyn L kot po opiopévn yopntikdmra C, pHolpacuéveg
OLLOIOHOPPO. GE OAO TO UNKOG TOV.
Xapn ¢’ aT TNV QLTETOYMYY] KOl TN YOPNTIKOTNTO, O 0y®YOS EXEL L0 OIKT) TOL GUYVOTNTA:

1
fz —
an\LC

1N 10 d1kd Tov pfKo¢ kbpatog A=c/f
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Mmnopovpe AOdV Vo, TOPAGTICOVLE TOV OYWYO LE EVOL GUVTOVIGUEVO KUKAMUO GEPEG TTOV N
avtenay®myn Tov (avteraymyn) L ko n yopntikdétmrta C ko n avtictaon Ra eivor ica pe ta idwo otovyeio
TOV Ay@YOV.

Tnv niextpeyeptikny dvovoun E mov emdyeton omd to MAEKTPOUOYVNTIKE KOUATO GTOV Oy®mYd, TN
Bewpovpe 0TL Tpoépyetal and pio vyicvyvn Ty E.

|

2.5.39. Ioodhvopo KOKA®UA 0ymYoL LE EVOL GUVTOVIGUEVO KOKAMUO GEIPAG.
[Tpénet va yvaopilovpe 6t 1 avtiotacn Ra tov kokAdpaTog amotedeiton omd dVO AVTIGTAGELS.
A) and v avtictaon anwieiwv Ron
B) an6 v avtictoon axtivoPoAiog Raxr.

Ioyvel, dniadn, Ro=Rar + Roxr.

H avtictaon anoieidv Ram elvar n wpaypotikn (opikn) avtictaon oTig VYNAES GUYVOTNTES, TTOV
HETOTPEMEL €VaL TOGOGTO 1TNG MAEKTPIKNG €EVEPYELDG TOL KLKA®UOTOG o€ Oeppotmra. H avrtiotaon
axtivoPoAiog Rokt eivon pio vrobetikn avtictaon, mov av v Bewpovoaue mpaypatikny, Oa E6dgve ToO
VTOAOUTO TOGOCTO TNG MAEKTIPIKNG EVEPYELNS OKTIVOPBOADVTOG TO OTO YOP® YDOPO HE TN HOPON|
NAEKTPOUAYVNTIKOV KULATOV.

‘Eto1, Aoutdv, 1 oAkn 1oy0¢ g Kepaiog ivar: P=1? (Ram + Raxr).

Av Pakrt givar ) aktivoPoiovpevn 1oydg kot I 1 evepydg Tipn g EVIAGENS TOV PEVLLOTOG TOL JLOPPEEL
070 KOKA®UO, 1 avtiotaor aktvoPoAriog Oa divetar and tov Tomo Raxt= Paxt/ %,

To I elvar n evepydg Tyun g éviaong tov pedLaTog.

H évtaon opwg tov pedpotog dtopépet and onueio oe onueio g kepaiog, pe amotéhespa kot N Roakt
va petafarretor and onueio oe onueio. ‘Etor n avtictaon axtivofolriog Raxt kabopiletor and 1o pedpa
otV KolMa eviacemg, dNAadN amd To PO E1GOO0V TNG KEPOLNGS.

T éva an’ o dimoko pe 1=0/2 Raxt=80x” (h/L)? , dmov h eivan o evepyd dyoc g kepadac.

Av 10 dlmolo eivol GLVTOVIGHEVO, Ol cuvicTdoeg X kot X €Eovdetep®dvovtal Kol 1 ovuvhetn
avTioTooN TOL TEPLOPILETAL GTNV TPAYLATIKT CUVIGTMOGA.

Ro= Rom + Roxt. H avtictaon Ra ovoudletar aviictaon €10000v. Osmpdviag TV avtiotoon
ammAElOV apeintéa taipvoovpe: Ro= Roxkr.

Aéyovtag, Aoumdv, avtioTaoT 16000V TOL dUTOAOL B EVVOOLLE TNV aVTIGTAOT) OKTIVOBOALNG.

A6 dimolo M2 M kepaia Hertz. mepieyoueva

Mo and T1g o cvvniopéveg Hopeég kepaldv gival To dimoAo A/2 mov gaiveton oto Xy. 5.40. ko
elval éva KOPPATL GUPUOTOG 1) COANVA LKOLG A/2 5T GUYVOTNTA AELTOVPYING.
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| — x4 Wid |

2%.5.40. Atmodo A/2 pe v KOTOVOUY pEOUOTOS Kot TAOMG.
H xepaio otnv mpaypotikdtnto amotedeitol ond oV0 HETOAMKE oTEAEYN He UNKog A/4 TomoBenuéva

KOVTQ, TO £VOL TNV TPOEKTACT] TOV GAAOV, A4 + A4=)\/2, Ko pe TpOmo, MGTE 1 KOTAVOU TOL PEVLLOTOG Kol
g Tdong va yivetol 6mmwg 6to 6).5.40

Aimoso A2

Xy. 5.41. Avdypappo axtivoBoriog durdrov A/2.

Ta dV0 oteréym A4 cuvdodovtal pe pio OUTOMKN YPOUUY LE TNV €l6000 TOV dEKTN.
H ypopum petagopdc suvdéetar 6to kévrpo tov durdrov. H avtictaomn tov dimdrov givar 75Q.
To punkog tov durdAov A/2 vmoAoyileTon amd TOV TOTO:

L=1425/f 6mov foe MHZ wxot L og m.

210 Xy. 5.41. gaiveron to O1dypoppa aktvoBoAiog Evog dSutdAov.

To evepyd vyog h evog dimolov A2 Ba NTov {60 pE TO YEMUETPIKO TOV VYOS, €AV 1) KATOVOUR TOV
PEVUOTOC EMAV® GTO OImOAO0 TV opoldpopen. Eneldn opwg mopovstalel kodioo peOLOTOG GTO HEGO TOL Kot
JECUOVG GTOL AKPOL TOVL, TO UNKOG TOL glval UIKPOTEPO amd TO YEWUETPIKO TOL Vyog. To evepyd VHyog Tov
dmdAov didetan amd tov THmo:

h=2/n \2=N=n

And Tov TOO TaPaTNPOOUE OTL TO gvePYO VYo h tov dmdAov gival avaloyo pe To WRKOG KOUATOC A 1oV Hal
TépoLvLE.
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. 5.42. Kataxopveo dimolo.

To avadurhmpévo dimoro A/2 1 kepaio FOLDED. mepieydueva

Mo mapodiay] Tov duwdAoV A/2, TOL YPNOCUYOTOIEITOL EVPVTOTO CNUEPE €Vl TO AVASITAOUEVO
dimolo.

AyTtioTaon

300Q r '
Pauppn
3000

2x.5.43. AmLo dimolo.

To avadurhopévo 6imoro To TPOTIHOVUE EMEWDN TAPOLGLALEL AVTIGTAOT €1G0J0VL TG TAENG TV 300Q2
KOl GUVETMG KAVEL EEAPETIKT] TPOGAPUOYTN LE TN OMOAIKY| TOPEAANAN Ypoapuun twv 3002,

H «xepaio avt koataokevdaletor omd €vo  ovadImTADOUEVO UETOAMKO GCoANvVA. Xtnv  mpdén
KOTOOKELALETOL TTOAD €VKOAM pe TN ypnowonoinon emimedng towviag 300Q. KoPovtag éva koppdtt
eMIMEONG YPOAUUNG HETAPOPAS Yoo Aettovpyia og A2, (Xy.5.44.) BpoayvKuKAGVOLLE TOVS dVO Oy®YOVG GTaL
dxpo Kol ovolyovpeg, TOV €va amd TOVUG ay®YoLS OTO HECOV, OMOL KOl GUVOEETOL 1| YPOLUY|
TPOPOSOTNCEMG, TOL Kol QVTH fvor emimedn ypoppun petapopds twv 300Q.

| W2 |
; Evupéva
Evwpévi —?D{ | — | \>¢ = Uﬂw”um

TUppoT J LN

— ypoppf LETpopdg
mAhok: 3000
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Xx.5.44.

| 50 |
.J'I'H.
C - 7 )
o e L
3g” /T
0] 0]
™0 ™0 3000

2y. 5.45. Kotaokevn avadimhopévov dumdAov.

Y10 oynua 5.45. mapovcialetal o TPOTMOG e TOV OMOI0 UTOPOVUE VO KOTOAGKEVAGOVUE o KEpaia
folded amd petaAlkd avodmAouévo coARva.

To evepyd VyYog Tov avadmAmpévov durdrov givar h=2\/x.
Emopévmg, Ko n nAeKTpeyepTIKT duvoUN TToL dnpovpyeiton 6” avtd and éva nedio T eivar:

E=f.h=f.2\/n, Suthdoia, dnAadr], and avthy 610 amAd dimoro 6mov
E=fM=.

To avadimAwpévo dimoro gival @ONVO Kot E0KOAO GTNV KATAGKELT TOV KOl PNCLUOTOLEITOL EVPEMC Y10
TNAEOTTIKES KO PASLOQMVIKEG AMYELS otV prdvto tov FM.

KatevOvvtikég molvotoyysrokég kepaieg Kepaio YAGI. nepeydueva

Ot Kepaieg mov €yovv €KTOG amd TO oamapoitnto SimoAo, &vav avokKAACTHPO Kol £vov 1
TEPLGGOTEPOVS KaTeLOVVTAPEG, ovopdalovion kepaieg Yagi mpog ) tov ldmwvo Yagi, epevpétn g
kepaiog to 1926. Tote o Yagi ypnoiponoinoe éva 6imoro AMyemg pe éva kKotevbovvinpa, oe amdotoon A/3,
and 1o dimoAo.

Y1ig kepoieg Yagi n amodafn peyaddvel pe ov&ovopuevo tov apliud Tmv TapactTiK®V oTOyEIDV.
YNuepa Exovpe Kepaieg Yagi pe mAn0og otoyeiov, avOiAloyo e TIC OTUTNOEL TTOV EYOVLE.

Ov atartogis avTéc giva:

1) H vymin amorafn
2) H mpocapuoyn pe v kébodo
3) To gvpog Lavng cuyvoTHTOV.

Ta otoyeio mov Ppickoviar UTpootd omd o vePYO dimoAo (COUP®VA [E TNV KATELOVVOT EKTOUTNG
Kot AyNg) ovopdlovtal katevbuvinpeg, eved ekeivo mov Ppioketor miom oamd ovtd ovopdleton
AVOKAACTIPOC.
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O avaxAiaotipog amotedeitor amd ototyeio, Tomobetnuéva £tol, MGTE vo. oyNUATICoVY AVAKAQGTIKN
eMPAvELD, 0TV omoia 1) KatevBvvon g Kepaiag eivor KaOeT.

Amo TI§ 0MOGTAGES Kol TO. PUNKN OouTdV TV ototyeiov kabopilovior mn ovtiotacn €166d0v, 1
KaTeELOLVTIKOTNTA KO 1) ATTOAOP.

Oco av&aver 0 apBuoc tov katevbuvimpiov, 1000 ctevevel 1 depyduevn ard v kepaio {ovn
ovyvottov. Enouévmg, kepaiec Yagi pe morlovg kotevbuvinpeg eivor KOTOAANAES Yo TNV AW WKPNAG
TEPLOYNG ovyvoTNTOV. H avénom dpmg autr peyolmvel Ty amoAafn Kot piKpaivel Ty avtiotaon 16600V
™G KEPaiog.

Emiong, ywa tov 1610 A0ym 10 didypoppa katevfovtikdtntag yivetar 0&0tepo.

H xepaia Yagi kaAeiton Ko kepaio 6&oung, €medn £xet vYNAO KEPSOG Kat givar TOAD KaTELOVVTIKN.

Y10 oynua 5.44. eaivetor n ddtaén tov otoreiov wag kepaiog Yagi kot oto oyfuo 5.45. @aivetot
70 O1dypOUL KATELOVVTIKOTNTAG.

ATooTadsI; PeTaEl

Aimoho A2 Tiow
e KOTEUBUYTA oY

0.24

SvokhoOTApOC

- 0. 244

&
[0.445][0434 [0.32x [0.423] .41 [0 404

et N o

Mrkoc oTorksiou \_\\ MAkoo aTorksiou
FpOUUA deTopopd;

045 [0.474]

Iyua 5.44. Kepaio Yagi.

IMa va éyovpe ™ péylot amorafn), mpémel N ondoTACT OHIMOAOL — OVOKAOGTAPA VO givon Tepimov
0,1A. Enedn], Opwg, M avtictaon €16000v o€ pio tétolo Kepaia pe tpia otoyeio méptet ota 15% mepimov
™G apYIKNG TG, OMAadn o10 amAd dimoro ota 10Q kot oto avadumiAmpevo ota 40Q mepimov, 1
amOGTOCT) TOV AVOKANGTN PO amtd To dimoro yivetor cuviBwg 0,2 — 0,25A Kot Tov katev-Buvtipa 0,15A. Ot
ATOGTACELS OVTEC O€ KepPaia PE ovadUTAMUEVO dimolo, avakAacTipa Kol katevbuvimpa, divouv avtictaon
€16660v 60Q2 mepinov.

"Etoun xepaio pmopet va cuvoebet pe opoa&ovikd kalmdlo 60 ympic KOHKA®UO TPOCAUPHOYS.

O1 kepaieg Yagi ypnoipomotodvot epéme, AOY® TG KATeELHUVTIKOTNTAG TOVS Kot TOV KEPOOLG TOVG.

Bookd YopoKTNPLoTIKG TOV KEpor®@V Yadi :

o.. XpnoponotoHvtat TOG0 6TV EKTOUTY 0G0 Kol GTHV ANyM.
B. Eivon ovvaeng () katnyopia ) pe tig Aoyapdukéc kepaisg (Log- periodic).
v. Ta yapoaknpiotikd toug petadAlovtal amd cuyvoTnTo GE GLYVOTNT (pnelovékTnua).
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>x.5.45. Aidypappo (oplovriog) katevBovtikotntog - Ayng, kepaiag Yagi.

5.14. Meta@opd Tov GNNUATOS A6 TV KEPALX GTOV HEKTY).

Avo yeviKd TPOTOL YPNGIULOTOLOVVTOL Y10, TN LETAPOPA TOL GIUATOG ATO TV KEPUID GTOV OEKTN.

O Sy PG HdG £xEl AUEST] GYEOT LE TNV oY1 TOV LETAPEPOUEVOL GTUOTOG.

Xe 0€KTeG WIKPNG woy0og (popntodsg 0ékTeg) M Kepaio €ivol EVOOUATOUEVI] OTO OEKTN, GLVNOMG
TTVGGOUEVN 1) cVpuaTos Yo ta FM ko peprikn yuo ta AM.

e 0EKTEG PEYAANG 10YVOC M LETOPOPA TOV CNLOTOG YiveTon €ite e Propotovpeves kepaieg am’ gvbeiog
OTOV OEKTY, €iTe HECM YPOUUDV UETAPOPAS Ao Kepaio og OEKT.

IMoa g ypoppég petapopdc £xovpe avoeepbel o TponyodUeV TOPAYPAPO.

5.15. Kepaieg @opnTOV GUGKELOV.

Yrbpyovv opiopéves e0KEG KePOiEG OV ypNOILOTOoHVTAL UOVO Yoo TNV ANYT, OO Ol KEPOIES
mhoiowo, 01 pafOoEldeis Kt o1 PePITIKEG KEPOLES.

5.16. Tpomor Bertiong Mync - drepopikn Aqyn.

Koatd ™ o1ddoon tov Kuopudtmv 6€ OAOLG TOVS UNYOVIGHOVS d1Ad0oNG 0 KADE TEPLOY] CLYVOTIT®V
TOPOTNPELTAL TO POVOUEVO TOV JUAEIYEDV.

2115 CLYVOTNTEG TOV HOKPOV — HEGOI®V Kol Bpoyéwv Kopdtomv Tic dtoAeiyelg dnuovpyei n cupfoin
TOV KOPOTOG €0GQPOVE KO TOV 1OVOSPUIPIKMY KUUATOV.

210 pikpokvpota dloAelyelg dmpovpyel n cvpPoArn tov kot gvbeiav KOHOTOC Kol €keitvov OV
OVOKAAQTOL GTNV ETLPAVELD TNG YNG.

Marewyn (Fading) Aéyeton kGbe mrmdon ¢ otdOung Tov mediov AyYNg g padtonrektpikng Levéng
KAT® oo ™ oTdOun erevbepov ydpovL.

Mo mv gldttoon Tov EoVopEVEOY TOL TPOKAAODY 6T ANYN Ot SHAEIWELS ¥PNOLLOTOOVVTAL TO.
GLOTHHOTA OLAPOPIKNG ANYNC.

Av ypnoworomBodv dvo kepaieg otov moOumd kot 000 GTO OEKTN ONUIOVPYOLVTOL GLGTHHOTO
d1opopIKNG AMymg.

Ta cvompota avtd divovy peyddn tpootacio oty (V&N anévavtt oe peydieg Stolelyers.

Ot (evelg onTIkNG emOPNG TOL EXOVV OLOPOPIKY) ANYN GLYVOTNTAS YPNCUYLOTOOVY dV0 (QPEPOVCES
GUYVOTNTEG.

‘Eto1, mpémetl va €xovv 600 Topmovg Kot 000 0€KTEG o€ KAOe katevBuvon, aAld pio kepaia.
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H dwgpopikn AMqym €xel 10 mAeovéktnpo 61t emrpémel oty (eOEN va Asttovpyel axoun kot Otov
napovotacHel PAAPN oToV TOUTO 1| 6TOV JEKT.

Me ovvdLAGHOUG OPOPIKNG ARYNG YOPOL Kol ovuyvotTnTag 1 ovyvotntog Kot TOAMONG
ONUOVPYOVVTOL GUGTIUOTO TOAAUTANG SLPOPIKNG ANYNG Yo awENUEVT TTpooTacia TG (evéng amévavtt
OTIG OOAEIYELS.

Yrdpyovv dtdpopot TpoOToL e TOVG 0moiovg Umopet va yivel 6OVOEST TOV CNUATOV TOV PEPVOLY OL
OLaPopol KAAOOL TNG SLAPOPIKNG ANYNG OTO OEKTY).

2KOTOG oG fvor vo avadelkvOETAL TAVTOTE 6TV €£000 M HEYIOTN dvvaTn T TOV AOYOL «GT IO TPOG
06pvPo» S/N pe pio amdn drdTaén.

TN va emtevyBel avTod pnopomorovvtal o erdpevol pédodo.

a) Noa odnyeitar otnv ££0d0, kdbe otiyun 10 1oYLPOTEPO ONUO. ZVVERMS o€ Kamolo Pabuida Ttov
OEKTAV NG O10LPOPTIKNG ANYNG, TO 0cOEVESTEPO OTLLa OOPPITTETAL.

B) Na odnysitar oy €£000 £va oo TOL TPOEPYETAL OO TN GUVOEST] TOV GTIYUIOI®V CNUAT®V TOV
dtvouv 0lot ot KAdot tng dtapopkng AMymc. Kot og avt) v mepintwon n odvheon mpémetl va yivel og
Kkdmota gvolapeon Pabuida dextdv.

H gmoy1] Tov 1ovpdteEpOv 61patog ) 1 60vOEST TOV emi péPovg onudTMV pmopel va yiver:

o) ZT0 GTAS10 TNG PASIOGLYVOTNTAS TV OEKTMV.

B) 10 61310 TNG pEOT|G GLYVOTNTOC.

‘Eva €dypnoto cvotnua dtoapoptkng AMymg etvar avtd g dtopopiking mtéimong. To svomnue avtd
nepthapPdvet 600 kepaieg, pio Katakdpven Kot pio opiovria. Ot KatakdpLPES Kot 0pllOVIIES GUVICTMCES
Tov mediov evoc kOpoTog dev eppaviCouv Swhelyelg otov 1010 ypdvo. Zvvenmmde, 1 pio Kepaio
OVTOTTOKPIVETOL GTO KOHOTO KATOKOPLEONG TOA®ONG Kot 1 dAAN ota kOpoata opldvtiag mOAWoNG, LE
arotédeopa va eEacariletal n Ayn pe Koo dEKTN Yopic Stahelyelg.

Afyn pe 0udOhaon : mepleyodueva

To goawvopevo g kaBe g d1abAaong cuvavtiETat Kot o opilovtia dievbvvon . Tty mepintwon mov
eumodifetar m queon Aym AOY® kdmolag ywng avopoiiog, oy.5.46. umopovpe va katevfivoovue tnv
Kepaio Ayng mpog to onueio mov yiveton n SO o).

2x.5.46. Aqym pe dabAaon.

ANy pe avadkiaon: mepeydueva
Otov o NAEKTPOUAYVNTIKA KOUOTO CLUVOVIOUV QUGIKE eumddio avakimvtol 6° dAheg devBHveoelg,

onwc akpPaoc couPaivel ue wa 6éc ®TOC TOL TEQTEL TAVW G~ £voL KATOTTPO.
n ue p u
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>x.5.47. AMym pe avdaxiaon.

To eoawvopevo avtd elvar meptocdTEPO GLYVO GTIG TOAELS, OmOV T ddPopa YNAL KTipla amoteAovv
onueio avaxAaong Tov oNUATOC.

Amartovpeveg otdOpes otn M. mepleydueva

Ot amortovpeveg 6TAOUES GTN ANYN Y10 [0 EYKOTAGTOOT] TPOG OmOPLYN TOPEUPOADY 1| VITEPKOPEGUMOV
elvat:

o) AM ehdyoto S5uv, péyroto 300mV (Z=240-300Q2)

B) FM (VHF) eldyoto 100pv, péyioto 100mV (Z=240-300€2)
v) - (VHF) eldyioto I mV, péytoto 50mV (Z=60-75Q)
8) V-V (UHF) eldyoto 1,5mV, péyioto 50mV (Z=60-75Q)

Movada, HETpnong Yo ToV VITOAOYIGHO TG evicyvong eivar To db.

Kabe 6db n tdon dumhoaocialeton 1 vrodumhacialetatl. To db avtictoyopuévo o Tivakeg pe 10 TAATOG TOV
ofuotog oe VOIts, pag omalAdocel omd HEYAAOLG VITOAOYICUOVG Kol UTOPOVUE VO VTOAOYIGOLUE TOV
KATAAANAO eVIoYLTY| [e Alyeg TPOGOHEGELS KOl APALPECELS.

O e&mTepikég Kepaieg dlakpivoviot o€

0.) KatevhuvTikég Kot
B.)opotokatevhuvTIKES KEpPOiES.

Ot oporokatevBuvtikés kepaieg £xovv oyedlacbel va Exovv v 101 evaucOncio ota oNoTa TOV EpyovTal
amd OAeg T Yovieg. Ot kepaieg avTéG dgV UTOPOLY VO TAVOUY GTOOHOVS HaKPIVOUG TOGO KOAY, OGO Ot
Kepaieg pog katevBuvong. Ot opotokotevBuvtikés kepaieg elvarl mEPIGGOHTEPO AMOTEAEGUATIKES, OTOV O
otafudg dev givor mhve and 60km mepinov.

IedwopéTpnon kon emroyn) B0 Yo TV EYKOTAOTAGN KEPULOS AYNG. TEPLEXOLEVOL

YKromdg TG Kepoatog ANYng etvor va amoppo@d amd 10 NAEKTPOUAYVNTIKO TTed10 16Y0 Kol vo TV 0dnyel
LE HOPOY] ®PEAUNG TACNG OTO  OEKTY).

H eyxatdotaon o npénet:
Noa avtAet omd 10 medio Kot va PEPVEL 6TNV £16000 TOV OEKTN oYL OV Vo EACPAMEEL KaBapr| Aym.
Noa katamviyel OAEG TIG TAPEVOYANGELS TOL Oa LITopovGaY Vo, EMNPEAGOVY TN ANYM.

Noa arokAeiet , 6tav givar GLALOYIKY, TIG apoaieg TOPEVOYANCEL.

H amodoon pog kepaiog eoptdral, 0nmg yvopilovue, omd 0 gvepyd vyoc g h, ywati 1 nlextpeyeptiky
dvvoun E mov dnovpyesiton 6” avty amd v Evtacn F tov mediov sivar E=h.F.
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H évtaon tov mediov otov eledBepo ydPo avédver pe TV amdoTaoT TG KEPALNG Amd TO £00.(P0G, EPOCOV
n dwdoon tov mediov doev mapevoyieite. ITinociov ot1g o0T1é€yeg TOV oMITIOV dNUOVPYEiTAL TOKVOOT TOV
SUVOLKDV YPOULDY TOV TESIOV.

["o to AOYy® avtd 1 €YKATACTAOT TG KEPATOS TPETEL VO, YIVETOL GTO VYNAOTEPO TOV KTIPiOV.

[ToAAég popég Ta mapdoita dev aktivoforodvtal kat’ gvbeiov amd TV TNyN TOVG, GALL EPYOVTIOL GTNV
Kepoio amd SLAPOPES GLVOEGELS, OTMC UTO TIC YPOUUUES TOV NAEKTPIKOV SIKTVOV.

Ot TopevoyANCELS AVTEG TTPOEPYOVTOL KUPIMG 0o ay®yovg Tov givot optlovTia TOA®UEVOL.

Olot oyeddv ot padloewViKol moumol £ovv KataKOpLEN TOAMOT, £T01 O KATOKOPLOO TOAMUEVN
Kepaio feATidvel T ANym.

‘Evag dAlog mopdyovtoag mov mpémel va AdPovpe v’ Oy gival M andAslo onpotoc. H kepaia mpénet va
TomoBeTeiton LaKpld Omd PETOAMKA aVTIKEILEVO ,Y10T ATOPPOPOVV TIG PUOIOKVUAVOELS KOl EAATTOVOLY TNV
£VT0G0T TOV ONUATOG .

H amoxpion otic cuyvotreg Aqyenc e€aptdrol omd To UNKOG TNG KEPALNG .X€ [io OPIGUEVT] GUYVOTNTA 1|
Kepaio omoppopd 10 UEYIOTO ONua, OTav TOo UNKOG NG &ival ico pe A2 M M4 To0v PNKoug KOUATOG.
Mmnopovpe va ovENcovpe T0 NAEKTPIKO PNKOG NG Kepaiag TPocHETovTog aVTENTAY®YN GE GEPA 1 VL TO
EMITTOGOVE TPOGHETOVTAG YOPNTIKOTNTA. .

Téhog 1 KatevBouvTikOTTO €lvan aKOUN €vog Tapdyovtag Tov ennpedlel T ANy Hog Kepaiog.

"Elgyyoc ¢ eykatdotaon

H xepaia tOmov I' gvvoel ™ Ayn onudtov mov ot 6140001 ToUg KOPOLV TOV ay®mYd TG Kepaiog pe
opOn yovia .

Mo kaAdtepn AMun evog mounov mpémel 0 optlovTiog aywyos vo oynuatilet yovio 90° pe v gvbeio
nov divel v KatevBuvor Tov moumoV. AoV TEAEIDOEL | eyKatdoToct, Oa mpémel va eAéyEovpe yia TuyOV
ocQAaALaTO.

a) ‘Eleyyog tov RF onjparog:
IMa tov éheyyo ™G vymAng cvyvottag Bo xpelacToOUE £va TESIOUETPO Y10l VO LETPT)GOVUE TO GYLLNL
oTNV apPYN TS YPOUUNG LETAPOPAS 1) otV ££000 TOL EVIGYLTY, KAONDS Kot 6TV 16000 TOV JEKT.

B) Eleyyoc pe ocvuveyég pevpa:
Mo ™ pétpnon tov aviotdoemy mov dappéovial pe cuvexég pevia Bo ypelacTovE Hio YEQULPO
HETPNONG OVTIGTAGEWDV.

v) ‘Eleyyoc g ypappng LETOAPOPAS TOV OEKTN:

2e autdv 1oV EAeyy0 Oev Ba TPEMEL Ol PELUATOANTTES Vo gfval evopévol pe v Kepaia, yati Ba
Bydiovpe AavOacuéva GuUTEPAGLLOTO.

Kotd ™ dokiun amocuvodovpe T YOI LETAPOPAS omd TNV €000 TOL EVIGYVLTH. ZVVIEOVLE, LETOED
™G YPOUUNG KOl TOV TAEVTAL, LETPNTH UOVOGONG KOl LETPALE TNV avTioTaon Hoveoons. Av avtn eivol Tavo
a6 100KQ, n ypoppun givor KoAn.

0) I'eloon tov kepor®v:

Mo va amo@OyovUE TIG OTHOGPAIPIKES EKKEVAOCELS Oa TPEMEL VO YEUOVOVUE TNV EYKATAGTACT] TNG
Kepotog.

2av YpOoUUES Yelmong umopohv va ¥pnotorotnfody HETAAAKA TUNHATO, OTMG Ol LETAAAIKOT GOANVEG
VEPOD KOl TOL KAAOPLPEP

XTAopa KOPOTO TEPLEYOUEVO

Ag voBécove TOPO OTL EYOVLE U0l YPOLUT LETAPOPAS TTOV OV EYEL AMELPO UKOG KOl GTO TEPUA TNG O
ocuvvdéetan avtiotaon eoptiov. Otav pia tétoln ypappn cvvoebet og pio Tyn mov Tapdyel EVOALAGGOUET
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Tdon pe mAatog V, Katd tn otiyun g ohvoeong n mnyn "oohdvetol” ota dkpo TG (o avtiotaor ion pe
XapaKkTNPLoTiKy avtictaon Re g ypappung. Apyilet Aowmov va kel éva pevpor pe mAdtog Iy, mov
vroroyiletat and ) oxéon: Iz, = V/R..

To pedpa avTd TPOoYWPEL GOV KO TPOG TO TEPLLO TNG YPOUUNG HE TaxOTNTO d1dd0oNnS U, Ywpic apyikd va
"yvopilel" Tt poptio Bo cuvavtnoet exel. To kKOpO aVTO ovopdletal TpoominTov Kvua pebuatos Kal, map' OA0
oL M TOVTNTO U €Ivot TOAD HEYAAN, TO KOO PTAVEL GTO POPTIO PETA OO KATOL0 UIKPO YPOVIKO O1ACTN A,
nov ovopdletot xpovog kabvotépnong. O xpovog kKabBvoTéEPnong Tpokaiel ahlayr 6T @don Tov PeOUOTOC.
Ta 1010 cupPaivouy Kot 6To KOO TAONG, TOV dtadidETOL TAVTOYPOVA e TO pedpa. Otav To TpoominTov KHpa
PEVUOTOG PTAGEL GTO TEPHOL TNG YPOUUNG, CUVOVTE Lo ATELPN OVTIGTACT], 0POV EKEL OEV LITAPYEL GLVIEIEUEVO
Kavéva eoptio. Méca amd dmelpn aviictoon ogv Umopel va KUKAOPOPNGEL PEOLLAL. XTO TEPLLOL TNG YPOLLUNG
AoV 1 TN TOL PELUOTOG EIvVOL UNOEV KoL TO TPOSTUMTOV KOUO avayKACETOL VO, ETCTPEYEL TIGM GTNV TNYT).
To ko mov emoTpépel ovopdletol avarimuevo kvpa Kot £xel TAatog Iy, 100 pe to mAdtog Tov
TPOCTINTOVTOC KOpOTOC. Ta 600 kopata cuvdvdlovtal, pe amotéAeopa va £xovpe o€ dAla onpeio abEnomn Kot
o€ dALa onueio e€acBEvnon Tov GLVOAMKOD TAATOLG.

Otov 10 avakA®UEVO KOPO PTACEL GTNV TNYY, 1| KOTAGTAGT 0LTH ToyldveTal. Tote Exovpe tantdypovn
peTafoAln Tov pedATOg (KoL TG TAGNC) LE O1dpopa TAATN 6Ta d1dpopa onUein TG YPAUUNG, OTWS aiveTal
070 Gynpo 6-2(y), aAdd Kopud kivnon kdpatog dev mapatnpeitar. H katdotaon avtr ovoudletol 6TAGIHLO
xopa. Ta onpeia 6mov 10 TAdTog ™G KOpavong eivar puéyioto ovopdlovtal Kotdieg, evd tao onpeio 6mov To
AAToG givan undevikd ovopdlovtat deauoi. Ot Katavouég TAATOVS EmavaAapPavovTol Kot StuoTipata ico
pe M2. Avtd amotedel Yevik 1010TNTO TOV YPUUUDV HLETAPOPAC.
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2ynuo 6-2. Avaxiaon kai GTATIUO KOUOTO pEOUOTOS GE OVOLYTH YPOUUN

Onwg vdpyovv 6TAGIL KOLATO PEVLOTOS, £TGL VTAPYOLY Kol 6TAGI KOpata tdong. H dtapopd peta&y
TOVG €ivat 0TL 6TO aVOLYTO TEPHAL TNG YPOUUNG EKONADVETAL TTAVTOTE KOWMO TAonG. AVTO elvar avapevouevo,
AoV elval YvmoTO 0Tl 6€ OTOLOONTOTE AVOLYTO KOKAM®LLO 1) TAOT| 6T AKPO TOL £ival ion e TNV TAOT| GTOVG
noovg g Tyns. 'Etot, vdpyet drapopd @dong ion pe M4 1 90° uetot&d tov oTdoiumy Kopdtov peduatog
KO TOGNG GE L0l OVOLYTT] YPOLLLUY).

A maan amd m Eppa

2ynuo. 6-3. IIiaty ordoumy KOUGTWY TOGHS KOl PEDUATOS GE GVOLYTH YPOUUN

87



Y10 oynpa 6-3 eaivovrot To TAATN (Kot Oyt o1 oTIypIaieg TIHEG) TV GTAGILMY KUUATOV PELLOTOG KOl TAOTG
KOTO UNKOG LIOG OVOTXTNG YPOUUNG. ZVYKPIVETE OLTO TO GYNLLOL [LE TO GYNMA 6-2(Y), Y10 VO KATOVOT|GETE TN
Jpopa TNV OTEKOVION.

AVAAOYO QoIVOLEVO 1GYVOLV Kol OTAV 1) YPOUUN €V EIVOL AVOLYTT] OTO TEPUA TNG, OAAL BPOyLKVKAMUEVT).
AOY® TOV BPoyLKVKADUATOG, GTO TEPUO TNG YPOUUNG 1] TAOT €ival TavTa undév Kot To pevpa péyioto. Me
UNOEVIKY| TAOT OLLMG 1 EVEPYELD TTOV OTVEL 1] TTYN OTN VPO OEV UTOPEL VO KATAVOA®OEL Kol £T01 TPETEL VoL
EMOTPEYEL TOW. AVOTTOCGOVTOL AOUTOV KOl TTAAL GTAGILO KOLOTO PEVIATOG KOl TACTG KOTA UNKOG TNG
YPOUUNG, TOV OPMG epeavilovy KotMa pedpatog Kot 0ecpud tdong oto téppo. H poper avtdv tov otdoipuoy
KopdTov eoivetal oto oyfuo 6-4. Iopatnpriote 6t vadapyet kot ToA 1 Stopopd edong tmv 90° peta&d tng
TAGMG KO TOL PEVUOTOG.

o e A
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Amdmaan amd o Eppa

2ynua 6-4.
1TAdtn otdoiumy KoudTwy TaonS Kol peDUOTOS GE LPOYOKDKAMUEVH Yo

YOVTOVIGUEVES YPOUPES TEPLEYOUEVQ

Ag mapatnproovpe kot ToAl To oynua 6-3. Lt 0éon B, mov anéyel amdcTtaoon A/4 amd To avoryTd TEPUO TG
YPOUUNG, TO TAATOG TNG TAOTG (OLOKEKOULEVT YPAUUN) €fvorl UNdéV, EVA TO TAATOG TOL PEVUATOS (GLVEXNS
ypouun) eivon péytoto. H avrtiotaon o' avutd to onpueio, mov o¢ yvootov apokvntel and m oxéon R=U/I, eivau
unodév. Av n myn nTav cuvoedepuévn ot Béon B, Ba avtyetomle Bpoyukdkiopo oto dkpo TG, ACYETO LE
70 YeYovOg OTL M Ypouun gtvor avoryt). Avto BEPata cupPaivel o€ pia 1OAVIKY] YPOLLLUT, TTOV OEV EXEL AMMOAEIEC.
e mporyuatiky| ypopupun n avtiotaon otn 0éom B eivot moAd pucpt|, oAAd Oyt undevikr|. AvtiBeta oto onueio I,
oL améEYEL omdoTOON A/2 0md TO TEPUOL TNG YPOUUNGS, TO TAATOC TNG TAoNg elval HEY16TO, EVAO TO TAATOS TOL
pevpatog etvor unoév. H avtictaon o' avtd 1o onueio mpokdmtel 61t givon dmepn (1) mwépo ToAD peydin, av n
YPOUUN Elval TparyOTIKY).

Meta&d tov onpueiov B kot tov A ) avtictaon avédvel 660 1 amdctocn amd o Tépua pkpaivel. Emeldn oto
TUALLO. 0VTO TO pedUa TpOTYEiTON TG ThoNG Katd 90°, N YPUUUT CUUTEPLPEPETAL GOV TUKVOTNG, UE
YOPNTIKOTNTO TOVL UIKPaivEL 0G0 TO PUNKOG TG Lkpaivel. Meta&d tov onpeiov B kot tov I' n avtictaon kot
I avEAveL 660 M amdoTaoN od TO TEPUA PLEYOADVEL Emeidn Oumg 610 TUMHa ovTo 1) TAoT TPOTYELTOL TOV
pevdpaTog Kotd 90°, M Ypapu GUUTEPLPEPETAL GOV TNVIO, LE AVTETOY®YT TOL UEYOADVEL OGO TO PAKOG TNG
LEYOADVEL.

Ola avtd Bopilovy To POVOLEVO TOL GUVTOVIGUOD GE KUKAMUOTO LLE TTNVIO KO TUKVMTT. € OVOLYTN YPOLLUT,
otav 1o unKog tvan A/4 (M meptrto, ONAadn Hovo ToAAATAGG1O0 ToL A/4), N avtictaon elval eEAdyloTn Kot n
ypapu copmeprpépetorl cav kKoklopa LC oepdc oe cvvtoviopd. Otav to punkog givat A/2 (1 moAhamAdclo
oV A/2), ) avtictoomn ivol pEylotn Kot 1 Ypopun copmeptpépetol oav kokAmpa LC mapaliniiog og
oLvtoviGpd. Me puniog peta&d A4 kot 0, 1 avoryT YPOUUY COUTEPIPEPETAL GOV TUKVAOTNG, EVA LE UNKOG
HeTaEL A4 ko A2, coumepipépetor cov Tnvio (oynuo 6-5). Avtd Hog ETTPETEL VO YPTCILOTOGOVLE VOl
KOUUATL TETOLOG YPOUUNG GE POAO VO TUKVAOTY| 1} EVOC TNVIOL, TOV 0TTOIOL 1) YWPNTIKOTNTA 1} 1] CVTETAYMYN
pvOuilovtal, petafAALlovVTag KATOAANAQ TO UNKOG TNG YPOUUNG. AVTO TO KAVOLUE GUYVEA GTIG TOAD LYNAEG
oLYVOTNTEG OTOV Ol GLVNOIGUEVOL TUKVOTEG KOL TO TNVIK O€ AEITOLPYOVV IKOVOTTOUTIKAL.
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2ynuo. 6-5. Avorytes ypouiés Kar o, 1600DVOLO KOKADUOTO TODG

AvaLoya @avopeva 1I6Y0O0LV KoL Y10, TNV TEPITTMOOT) OV 1) YPAUY| ival BpayVKVKA®UEVT GTO TEPLOL TNG.
Movo mov thpa T Tpaypata etvor avtibeta an' 6,T1 TPoNYOLUEVMGS, EMELDN, OTTMG UTOPOVLLE VO JOVLE GTO
oynua 6-4, 6To TEPUA TNG YPOUUNG 1 TAoT ival undév kat to pedpa péytoto. 'Etot, po Bpayvkukimpévn
ypoppn pe pkog A/4 1 mepirtd moldamAdcio Tov A/4 mapovciilet dmelpn (Tdpa ToAd peYdAn) aviictaon
€160000V ka1 cvumepipépeTal oav kokiopa LC mapaiiniiog og cuvtoviopod. Otav to uinkog g etvar A/2 1
TOAAOTALG10 TOL A/2 TOTE 1 AVTIGTOGCT €1G0J0V NG vl UNOEVIKT] (TOAD HIKPT) KoL 1) YPOUUN
ovumeprpépetal cav kKoklopa LC oepdc oe cuvtoviopod. Otav £yl pnkog pukpdtepo tov A/4, n
BpoyyLKLKA®UEVT YPOLLLT CUUTEPIPEPETOL GOV TTNVIO LLE QLTETAYWYT), TOV LIKPAIVEL OGO UIKPOATVEL TO WNKOG
™mge, VO, OTav £Yel uNKog HeTald A/4 Kot A/2, GUUTEPLPEPETAL GOV TUKVMTNG, TOL OTOI0L 1) YOPNTIKOTNTO
LEYOADVEL OGO HEYOADVEL TO pNKog (oynua 6-6).
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2xnuo. 6-6. BpoyvKkoKAWUEVES YPOUUES KL TO LGOIDVOLO KUKADUOTO TODG

Ola ta mopandve propodv va cupPov gite 6tav Kpotdue otabepr| tn cvyvotTa TG TNYNG Kot

LETAPAAAOVLLE TO UNKOG TNG YPOLLUNG EiTE OTAV KpaTApe oTafepOd TO UNKOG TNG YPOUUNG Kot pHeTafdAlovpe T
ovyvotra. [pdyupartt, 6mwg gidape oty apyn (oxéon 6.1), 1o unkog Kopatog A e€aptdtol and ™ cvyvotnto,
™¢ mYNS. MetafdAiovtag ) cuyvoTNTa, £V SOCUEVO UNKOG YPOUUNG UTOPEL Vo avTioTotyel og Tunqpa A/4 1

M2 1 omotoonTote AALO KAGoUO 1 KOl TOAAATAGG10 Tov A. Me ) petafoAr] Tng cuyvotnTag 1 avIioToo)
€16000V NG YPOUUNG dALALEL Kat, OTOV 1) GLUYVOTNTO YIVEL TETOL0, DOTE TO KOUUATL TNG YPOUUNG VO
avTioTol el akpiPac oe Tupa A/4, £govpe GLVIOVIGUO.

AvoKTd 1 BpoyuKVKA®UEVO TULOTO YPOUU®OV LE UNKOG A/4 ¥pNGLOTOL0VVTOL TOAD GUYVH GOV
GUVTOVIGUEVO KUKAMUATO GTIG TOAD VYNAEG cuyvottes. H cuumepipopd tovg eivatl oAl KaAvTep amd ™)
oLUTEPLPOPE TV cuvNOopEVEV KuKApdtov LC Kot cuyvad amoteAovy To OVo TPOTO VO KATOOKEVAGTEL
KOKAOUO GLVTOVIGHOV, YloTl, OTMG EIMOE, OTIC TOAD LVYNAEG GLUYVOTNTEG OV E1VOL EDKOAN 1] KATOGKELN
KOTAAANA®V TNVIOV Kol TUKVOTOV.

I'pappéc pe opiko goptio mepeydpeva
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Ag €£€TAGOVILE TOPO TNV TEPITTMOOT L0 YPOUUNG, OTO TEPLLA TNG OTTOL0G EIval GLVIEEUEVO EVa MUK
eoptio. Onwg eimape, 6Tav 10 EOPTIO EYEL TIUN 10T HE TN YOPAKTINPIGTIKY OVTIGTACT] TNG YPOUUNG, N YPOLLUN
GUUTEPLPEPETOL GOV VO, ELXE ATELPO UNKOS KO AO PEGO TNG TEPVOVV LOVO TPEYOVTO KVULATO.

Otav to ouikd eoptio dev €xel Tun ion pe T XOpaKINPICTIKN OVTIOTOON TNG YPUUUNG, TOTE OV Umopel val
ATOPPOPNGEL OAT TNV EVEPYELD TTOL EPYETOL OO TNV TTNYN KOl EVOL LEPOG TNG TO AVTAVOKAA Tio®. Y Thpyovv
AOUTOV TPOCTUMTOVTO, KO OVOKAMUEVE, KOUOTO TAV® GTN YPOUUT, TOV GLVOLALOVTOL Kol TPOKAAODYV GAAOD
EVIGYDOELG Kot 0AAOD £E00HEVHGELS TG TAGNG KOl TOV PELLOTOC, OTMG E10ALLE VO, YIVETOL Kol 6TO GYApa 6-2.
Edd dpmc vrdpyet pia dwapopd. Emetdn povo Eva pépog tov KOUOTOG avakAATOL, TO AVOKADUEVO KOO £XEL
pKpoTEPO TAATOC 0d 10 Tpoomintov. Etot, 6tav Ta dvo kopata cuvovalovial, ota onpeio eEacfévnong dev
EYOVUE UNOEVIOUO TOL TAATOVGS, OAAG ATAMG pio. eAdylotn Tiun (oynua 6-7). Kotd pxog g ypoprung
VILAPYEL £VAG GLVOVACUOG OO GTAGILLO Kot TPEYOVTO, KOLLOTO, TOV OVOUALOVTOL HIKTH KOUATA.
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2ynuo 6-1. Kotovoun mlatwv peviatos Kol T0onS O€ YPOUUI LUE WUIKO POPTIO
Av m avtiotaon eoptiov R eivon peyoddtepn amd m yopaxtnpiotikn aviictaon Re e ypopuung, tote oto
TEPUOL TNG YPOUUNG epavileTal HEYIGTO TAONG KOt EAGYIGTO PEVUATOC, OTMG 6T GYNIa 6-7. Av 1 avtictaon
@opTiov eivor pkpdTEPN OO TN YOPAKTNPIOTIKY AVTIGTOCT) TNG YPOUUUNG, TOTE GTO TEPLUO TNG YPOUUNG
enpaviCeton péytoto pedpatog Kot eEAdyioto taongs. Télog, av 1 avtictaon goptiov gival ion pe ™
YOPOKTNPLIOTIKY OVTIGTAOT TNG YPOUUNG, TOTE OEV LIAPYOVY GT| YPOLUT HEYIOTA Kot EAAYIOTA, AAAL GE OAQ
T onpeia TG Ta TpEYovTa KOpaTo £Xovv otafepd TAATOS. Mo GUVOTTIKY AMEIKOVIGT) TMV KATOVOU®DV TOONG
v d1dpopec TIHEG PopTiov PaiveTon 6To oyfua 6-8. Ot katavouég pedpatog eitvat TopOUOIES, OAAN
LETATOTIGUEVES KOTA A/4.
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2ynuo. 6-8.
Karavoués taons katd uikog ypouuns e olGpopes OVIIaTAoELS POPTIOD

Av 1 avtiotaon @optiov, KTOG amd KaOopd MUKO £YEL KOl YOPNTIKO 1 EXAYMYIKO HEPOC, TOTE OTMGONTOTE
£va LEPOG TNG EVEPYELNG TOV KOLOTOG EMGTPEPEL GTNV TNYN Kot £T61 ELPAvICOVTOL PIKTO KOLLOTO GT1 YPOLLLT
HeTaPOopic. Av T 1| avtioTaon eoptiov eival Kabapd ETay®yIKn 1 YOPNTIKY, EXEWON OVTEG Ol OVTIGTACELS
JEV KOTAVOADVOLY NAEKTPIKY] EVEPYELX, OAN M EVEPYELD TNG TNYNG EMGTPEPEL TC®. X' AVTN TNV TEPINTOON
EYOVUE TAVTOTE ONUIOVPYIO CTAGIUMOV KUUATOV GTI YPOUUN.

H gpgdvion otdoipuov 1 UKTOV KOUATOV TAVE GE Lo YPOLUY| LETAQOPAS stvat Wdiaitepa ovemBoun
KOTAGTAOT, Yioti onuoaivel 6Tt Eva LEPOG 1 Kot OAN 1 100G TNG TNYNS 0V amodideTal 6TO POPTio, OAAA
EMOTPEPEL Tic®. Mmopov e va dlopldcovpe avtn TV Kataotaon Aappdvovtog pétpa, tov Ba eetdcovpe
oV emopevn mapdypoeo. Ilponyovuévmg dpmg Ba mpémet va SOmGTOGOVUE TNV VTTOPEN TOV TPOPANLATOG
KO Y10 TO 6KOTO 0vTd YpNOoTotovue Kanoto pEyedog, mov ovopdletal A6yos etdoumy koudrwy (Standing
wave ratio 1 SWR). O Adyog otdoipumy kKopdtmv opileton and ) oyéon:

T I
SR = W Cma

U lom , (6.2)
610V Umax, Unmin, Imax k0t Imin vt o1 péyioteg kot o1 eAdytoteg THég TAonS Kot peOaTos, OTms Gaivovtol 6To
oynua 6-10.

Mo ™ pérpnon tov SWR vrdpyovv edkd dpyava, Tov ovopdlovtol yépovpes otdotuwmy koudtwy. Ot
YEQPLPEG OTAGIU®V KLUAT®V GLVOEOVTAL HLeTAED TNG TN YNG KO TNG YPOLLUNG HETAPOPAS Ko amelkovilovy To
AOy0 otdopumv kopdtov ar' evbeiog mhvo og o KAlpako pétpnone. H wavikn ko pikpodtepn tiun 1o SWR
elvar ion pe 1. H tyun oot epgoaviletor o ypopuprég 0mov dgv VITAPYEL OVOKADUEVO KOO, OTWG GTO oYU 6-
11(a), omoTE TOL pé€YIoTA Kot ToL EAAYIGTA £XOVV TO 1010 TAdTOG. H peyolvtepn tiun tov SWR eivon ion pe
amelpo Ko ePPOVICETOL GTIC OVOTYTES KO TIG BPOyVKVKAMUEVES YPOUUES OOV TO EAGYIGTA TOV TAATOVG Elval
toa pe 1o unodév (oynua 6-8(P) kot 6-8(0)). Otav SWR =1.5, n avaxAidpevn woy0g elvan mepinov to 4% g
npoonintovcas. ['ia SWR <2, 10 mocootd avtd givar Arydtepo amd 10%. INa peyardtepeg Tynég tov SWR, to
TOGOGTO TNG AVAKADUEVNG 16Y00G avEAVETOL dpapoTikd. Xty Tpdén tipnég tov SWR peta&d 1.5 ko 1.2
Bewpovvtor ToAD KaAEC EmG APLoTEC.

Ipocappoyn mepeydueva
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[Tpocappoyn ovopaletor  e£0GEAMOT TOV GLVONK®OV TOV EMTPETOVY TN UETAPOPE TNG LEYIOTNG SVVATNG
1oYVOG omd pia YN 6' Eva PopTio. TNV TEPITTOON TOV YPUUUDV LETAPOPIS 1] TEAELN TPOGOPLOYN
eMTLYYAveTOl LOVO, OTOV TOVTOYPOVA N OVTIoTOOT €000V TNG TTNYNG ELval 10T LE TN YOPAKTNPIOTIKN
aVTIOTOGOT TNG YPOUUNG KOL 1] YOPOKTNPLOTIKY OVTIGTAOT TG YPOUUNS eivar iomn e v aviictaon eoptiov.
Ta KuprdTEpO TAEOVEKTLATO LIOG TETOLUG TPOGOPLOYNS Elvar Tar ENG:

e To goprtio Tpopodoteitar e T LEYLOTN 1OYD TOL UTOPEL VOL SDGEL 1) TNYY).

e H petapopd g péytog SuVaTHG 1oYV0G EMTVYXAVETOL AVEEAPTNTO OO TO UNKOG TNG YPOUUNG Kot
and T cLYVOTNTA.

o Ot amdAeleg 100OS Kol 0 KIvOUVOG KATAGTPOPNG TOV LOVMOTIKOV TNG YPOUUNG OO TOTIKES OVOYDGELS
NG TAONG LELDOVOVTOL GTO EAIYIOTO dLVATO.

H téhera Opmg mpocappoyn dev givor mdvrote dvvorr|. [ToAAEG popég elpacte vVToypemUEVOL VO
YPNOUYLOTOUCOVUE [ol Ty Ke avTiotaon e£600V S10PopeTIKy omd TNV avTioTaoT PopTiov Kot TdTe 01 SVo
OVTEG OVTIOTAGELS OEV UITOPOVV VO, Elval T TOYPOVA {GEC LLE TN YOPAKTNPIGTIKY avTicTaon TG Ypouuns. To
HUOVO TOV UTOPOVLLE VO KAVOVUE G' 0VTN TNV TEPInTmon givor va eQaprdcovpe pa pésn Ao, Tov
ovopdleTot LEPIKT) TPOGOUPLLOYT.

2pOHaoTE GE LO IBOTNTO TOV YPOUUDV HETOPOPAS, TOV UTOPOVLE VA, T1 SOVUE GTO oYNua 6-8. X10
TEPULOL TNG YPOUUNG TO pevpa gival pikpd Kot 1 Taon peydin. Avtd onpaivel 6ti n avtictoon ket givan
neydaAn. Avtibeta, oto onpeio x mov anéyel M4 amd to TEPUa, TO pedUa Eivorl LeYAAO KOl 1) TAOT KN,
dNradn n avtiotoon kel givar puepr|. Avtd onuoaivel 0Tt Eva TUNELO YPOUUNG LETAPOPES LE KT KOLOTO
KOTO UNKOG TNG WITOPEL VO AELTOVPYNOEL GOV LETACYNIATIOTHG KO VO LETACYNUOTIGEL Lol T OVTIGTACTG OE
po GAAT).

Av Béhovpe va mpocappdcsovpie pia Tnyn pe avtiotaon e£000v Ry o€ @optio e avtiotaon Ry dtoupopetikn
g Ro, cvvdéovpe ota dkpa ToL POPTIOL Eval KOUUATL YPOULUNG LETAPOPAS e UNKOG A/4 KoL YOPUKTIPIOTIKT

avTioToon:
R|:1 = \.IRD ' RL

Tnv vwoLlown amwdCTACT HEYPL TNV TTNYY| TNV KOADTTOVUE LE YPOUUN LETAPOPAC, TOV EXEL YOPAKTNPLOTIKN
avtiotaon S pe v avtictoaon e£6dov g mnyng (oyxnue 6-9).
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2ynuo. 6-9. Mepixn mpooopuoyn e Tunuo. ypouuns A/4

To tuqpa A/4 petaoynuoatiCer v avtiotaon R ko v epeavilel ota onueia A, B ion pe v Ro. 'Etot, og
OAO TO UNKOG TNG YPOUUNG amd TV YT HExpL Ta. A, B 1 mpocsappoyn ivol TEAEL0 KOt OEV VITAPYOVY CTAGLLOL
Kopata. Metad tov A, B kot tov goptiov dev vdpyel mpocappoyn kot epeaviCovrol piktd kopota. Avtd
OL®G OEV UTOPOVLLE VAL TO ATOPVYOVLE KoL ETTAEOV OEV OGS EVOYAEL TOAD, Y1aTi TO KOUUATL aVTO EXEL
ocvvnB®g PiKpd PNKoG,.

Emiopaon tng ovyvotnrag oty d1ddocny meEPLEXOUEVO

Ievika

Avaeépnike MOM OtL 0 TPOTOC O1A000NE TV PAdIOKVUATOV e€apTdTOn ONUOVTIKE Omd TN

ovyvotra (f). Avtd dwororoyel mepartép® OlEPedVNON Kol AETTOUEPEGTEPO GYOAOGCHUO TNG
CLUTEPLPOPEG TOVG OvA LDV GLYVOTHTMV TOL NAEKTPOLAYVITIKOV QAGLOTOG.

Awadoon tov vreppokp®@v (VLF) kvpdrov mepieydueva
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Mo ta vreppaxpd kopata pe cvyvotntes and 10 kHz éwcg 30kHz (dniadn pe unxn kOpotog

arnd 30 km éw¢ 10 km) T0 KOG TV XPNOYLOTOOVUEVOV KEPULDY Elvar TOAD pueydio. H ypnon kou
N 0&moiNoN AVTOV TV GUYVOTHTOV GTI PUSIOETIKOWV®VIN TEPLOPILETOL GE EOIKEC EQPAPUOYES
POOIOTNAEYPAPIOG LIKPTC TOOTNTOG,
To wOpo €dGQOVG G’ AVTEG TIG CLYVOTNTEG EXEL WKPEC OMAOAEIEG KOl OLOOWOOUEVO PTAVEL GE
anootdoelg £wg kKot 1000 km. Otr emddoelg tov eivanr KoAdTEPES MAVOD amd Tn OdAocca Kot
napovoalel Kamow OesdvTikdOTNTo 6T0 vePd. T tovTo alomoleital o€ EemKOWOVIOL HE
vofpOyla. L& OMOGTACEIS UEYOAVTEPES £YOVUE KAALYN HEC® TOV 1OVOCSPUPIKOD KOUOTOC TOV
AVOKAQTOL GTO KOTMTEPO CTPOUOTO TNG LOVOSOALPOS Kol YU avtd dev Exel peydin amdoPeon.

Awgooon Tov poxkpav (LF) kopdtov nepieydusva

"Exovv ouyvotnteg 30 kHz éwc 300 kHz kon pixn kopotog amd 10 km €wg 1 km. H cvpmepipopd
TOVG 6TN 014doom eivarl kKaT®TEPN TOV TTPpoTyoLpévemy. O tepuatikdg EEonAopdg (mnvia, Kepaieg)
Oumg etvar pikpoTeEPOg, PoAkdTepog Kot TnvoTepos. To kdpa £ddpovg e€acbevel cuvtopndTEpO
0060 aviavetar m ovVYvVOTNTA, TOPE TO YEYOVOS OTL TMOPOVLGLALEL TPOCOPUOCTIKOTNTO OTN
popeoroyio tov €dapovg. To 10vocEapKd KOO €XEL AMMAELES KOl TOPOVGLALEL GMUOVTIKES
petaforéc petald muépog ko voytag. Idtaitepa katd T didpkela g NUEPOS ot padtolenéelg
LEYOA®V OmOGTACEMY OeV gival a&LOTIOTES.

Ov  ypnowomowovpeveg ovvnboc Kepoaieg o avtég TG  oVYVOTNTEG  £Yovv  opllovT
KatevBovvtikotnta. Avti n {dvn cuyvoTHTEV 0&OTOEITOL TEPIGCOTEPO GE GTPUTIOTIKEG EQPUPLOYES
Yo emkovovia pe wioia.

Awgooon Tov Meosaiov kopatmv (MF) nepieyoueva

[Ipdkertar yio ™ Ldvn T0v MAektpopayvntikod @dcpatog amd 300 kHz éwc¢ 3000 kHz, pe
avtictotya ukn kopoatog and 1 km € 100m.
2m Covn ovt) meprtlopPdvetar To TUAUO TOL QGACUOTOS OV YPNGLULOTOLEITOL OTNV KAOGIKN
padtopmvia pe dtoupdpemon tAdtovg (AM) 531 kHz éwg 1602kHz (moAAdol amokalovv povo avtd
10 TUNUHO ™G padtopoviag pecoio kopata). IlepirapPaveron emiong m Covnl700 kHz €og
3000kHz, mov ypnoyomoleiton yio padloemKOWmVIeS pe Sapdpeon TAdtovs anAng (ovng SSB
Y10 GTPOTIOTIKEG EPOPLLOYES.
To xOpo €dGPOVE G’ AVTEG TIC CLYVOTNTEG PTAVEL £MG HEPIKEG eKaTOVTAdES km. AmooPrverat
TEPLGCOTEPO OGO 1 GLYVOTNTA TOL €ival PLEYAADTEPT KOl 1] Oy®YILOTNTA TOV £0POVG Hikpaivel. H
Covn mov KaAdmTETON 0td TO KOH £dAPOVS ovoudleTon Tp@TN SOV KAAvWTG.
To Kdpa ydpov ™V Nuépa dev vIapyel KaBoAov Adym TANPoLG ovolaoTikd eEacBévnong tov ota
KaTOTEPA OTpOUATo NG vocpupas (Covn D). Tn viyta, xabog n emidpacn g (ovng D
eratTOvETOL, pPavileTon To KOUA ¥OPOV OV JSELPLVEL TV KAAvy™n oynpatiloviag 1n o0€0TEPN
Covn kdioyng oe moAy peydieg amootacels. [V avtd tov AOYo, TV VOYTO O OEKTNG TOL
padtopmvov pog otn (ovn tov pecoiov AM AopBdver éva peydio mAN00¢ eKTOUT®V OV dEV
Aapavovton kotd tn StipKELD TNG NULEPOC.
A&iler va emonuaviel éva axoun wilaitepo eavopevo mov epgavifetotl otig cuyvotnteg avtéc. H
OPLOKT ATOGTACT] TOL KVUATOS Y®pov (vmevBuuiletanr Ot TpoOKELTAL Yoo TNV amdOSTOCN OO TNV
omoio. apyiler M KAAvyYMN amd TO 1OVOCEUPIKO KOMO) givor tng 10w tééng peyébouvg pe v
amdoTaon KAALYNG Tov KOUATOS £0dpovg (oynua 4.3.1). Idwaitepa TIC AMOYELUATIVES KO TTPATEG
Bpadivég dpeg, TPV TO 1OVOSPAPIKO KOO YivEL TOAD 1oYLPs, 01 dVo {dveg KdAvyNG ePATTOVTL
Kol 1M OUVUPOAT] T®V KLUAT®V, TOL OKOAOVONGOV OlPOPETIKOVS OPOULOLS, ONUovpyel €vioveg
dwkvpdvoelg Tov mediov, pe amotédeoua va €xovpe oaAeiyelg (fading) 11 mopapopP®OGES TOV
ONUOTOG GTOL OP1aL.
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A I'n
Syua 4.3.1: Zoufoln koudarwv, paivouevo o1Gletyng

‘Evtova mpofAnuato dtolelyemv oTiG pecaiec ovuyvoTTeg €H@avifoviol Kol OTIC UEYAAES
OTOCTAGCELS OOV EMIKPATEL TANPMOG TO 10VOSOUPIKO KOpa. Ot dohelyelg avtég opeilovtar ot
GUUPBOAT KOUOTIKOV OKTIVOV, TOV akoAoHONGOV d10pOPETIKEG TOPELEC.

Awadoon Tov Bpayéov kopatov (HF) nmepieydueva

[Tpoxertan ylo ta KOPATO HE GLYVOTNTESG, Ol OTOIEC KAAVTTTOLV TN {MVT] TOL NAEKTPOUAYVITIKOD

edcpatog and 3 MHz ¢wg 30 MHz . Ta avtictoyya pnkn kopatog eivor omd 100 m €og 10 m . X
Biproypapio avapépovioar wg Ppayéo KOpato 1 SeKapeTpikd Kopata, AOYy®m okplpdg g TaENG
pey£€0ovg Tov UKOLS KOLOTOG.
Ta Bpoyéa Kopato amoppo@ovvTal £vTova amd To £609oc. [ avtd To KO €6GPOVE amocfnveTol
YPNYopa Kot Ogv €yl pHeydAn kdAoyn. Othvel pe T KaAHTEPEG GLVONKES LOVO GE UEPIKES OEKAOESG
YMOUETPO, OKOMOL Kot ov  ypnoipomombel peydAn 1oyxdc ekmoumig. Meydlo evolapépov
Tapovclilel oV TEPITTOON TOV Ppayféwv 1o KOUO YDOPOL, OV EMTPEMEL KAAVYELS GE TOAD
UEYOAEC OMOGTAGELS, YIAAOWV YIAMoUETpOV. AVTdg givar 0 AOYoc mov Ta Ppoyéa emikpdTnoay yio
Cevtelg peydlmv anootdoemy.

Yyua 4.3.2: T[loldomlés avaxiaoeis fpoyéwv koudtwy
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Y10 oyfua 4.3.2 gaivetal 1 10VooQUPIKT S1Ad00T TOV KVUAT®V dVTOV, TO 0T0i0 VTOKEVTOL AVETOL
0€ JLO0YIKEG OVOKAAGELS OTO £00pOC KO TNV 10vOGeolpa avéavoviag v axtiva kdivync. H
vVosQAIPtK otddoon ¢’ avty Vv {dvn CLXVOTATOV HEAETNONKE AENTOPEPDS OO TOVG
emotnuoves. OAEG 01 TOPATNPNOELS TOL EYVaV GTNV TTopdypapo 4.2.3 Tpoépyovtal omd TEPAUAT
OV £YVOV GTNV TEPLOYN TOV PPoy€®V KUUATOV Kol 00YNGOV GTOVG OPIGHOVG TNG MEYIOTNG Kot
elyiotng ypnotpomomotung cvyvotntag (MUF kot LUF) yia va £yovpe emttoyn padtolevén.

Ot Tapoatnpnoelc mov Eyvay oe oyéon pe ta oyfuato 4.2.5 kot 4.2.6 611 dnAadn 660 peyardtepn
elvart M ovyvoTNTO TOCO UEYOADTEPT TLKVOTNTO TNG LOVOGOOLPOS OTOLTEITOL Yo VO EXOVLUE
POOIOKAALYT OO 10VOCQUIPIKO KOUO, OIKOIOAOYEL KOTA TN OldpKew TG MUEPAS TN YXPNon
POSIOKVUATOV e UIKPOTEPO UNKOG KOUOTOG amd 0,TL TN VOyTo. AvTi 1 SlomicTmon 001yNnce Toug
POOIONAEKTPOAGYOVG Vo ovopalovy To, pikn Kopotog 0té 100m £mg S0m Kopote vOyTes Kot To
KN kopatog oé S0m émg 10m kopoate nuépas. 'Eva anid meipapo, mov pmopel vo Kavel o
KaBEvag EDKOAN GapOVOVTAG LE TN BEAOVA TOL PASIOPMOVOL TOV TN LDV TOV Bpoayfmv KOpdT®V TV
NUéEPa M TG PPadtvég dpeg, amodelkvieL TNV AANDEL OA®V TOV TOPATAVE® TOUPOUTNPTCEDV.

Ot ToAaTAEG avaKAAGELS TV BpayemV KOUAT®V OMHovpyohv, OTmG SLOMIGTMVETOL KO GTO GYTLLOL
4.3.2, molamAég {dves GLyng.

Ta Bpoyéa kKdpata xpnooTo|OnKoy Kol ¥PNCLLOTOOVVTOL EVPVTOTO Y10 PUOLOETIKOWVOVIK GE
poxpvég amootdoels. AgomomOnkav kot aglomolodviol Kol 6€ EUTOPIKES KOl GE GTPOTIOTIKEG
epapuoyés. Kamoteg {oveg mapoywpndnkav oto mhatd kowd yuo padtotnrepmvia (Citizen Band,
nov kabepmbnke pe 10 6vopa CB - yOpw otovg 27 MHz). Xpnoyomolovvtol gite pe Sopndpemon
nAdtovg AM, gite aning (dvng SSBsc, eite pe dapdpomon FM 1 OM. Enuepa pe v ovamtuén
™G TEXVOAOYIOG TIG PASIOETIKOVMVIEG GTO Bparyéa KOLOTA TIG CLUVHY®VILOVTAL Ol PASIOETIKOIVMOVIEG
o€ LEYOAVTEPES GLYVOTNTEG.

Avddoon vTEPPPaYEOV KOPATOV TEPIEYOUEVO.

Avagépovtarl ot eacpatikn (ovn 30 MHz éog 300MHz pe avtiotoyo punkmn kopatog A ard 10m
¢o¢ 1m, and 6mov avtAovv Kot TNV ovopacio Tovg petpikd Kopato. Ot TEPAUATIKES LETPNOELS
delyvouv Ot o1 cuyvotTeS AV and ta 30 MHz ondvia kot o€ 1010iTteEPEC TEPIMTMOGELS AVAKADVTOL
amo Vv ovoceapa. H padiokdioyn eacporiletor pdévo amd to kopa £64povg Kot meplopileton
OVCLOOTIKGL GE OMOCTAGELS 7OV VLAOPYEL ONTIKY EMOAPY, TOV KEPOI®V 1 Alyo HEYOAVTEPM.
AtevkoAbveTor amd TG SOAAGELS OTIC OTOIEC VITOKEWVTAL TOL NAEKTPOLAYVITIKA KOLOTO OQVTAOV TOV
GLYVOTNTMOV GTO KOTOTEPO CTPMOUATO TNG OTUOGQApaS, TNV Tpomdsatpa. Ot d1abAdoelg avTég
ONUIOVPYOLV EAOPPE KOPTMOOT GTNV 0KTiva, 014000MG TOV KVUUOTOG KOl EMTPETOVV GTO KVUO VO
(QTACEL GE QITOGTAGT LEYAAVTEPT OO AVTY) TOL OTtTIKOV opilovta, OT®G Paivetal oto oynua 4.3.3.

A r
I'm
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2ynuo. 4.3.3: Opropog tov padioniektpikot opilovta

H péylom oamdotaon kGAvyng, mov ovopdletar padioniekTpikég opiloviag Tov KOMATOG,
EUTELPIKA, OAAG LE tKovoTTOmTIKY akpifeta, vroloyiletal o pétpa omd T oyxéon:

D=4120 (\hy +Vhy),  (5)

o6mov hy ko hy 1o Dyn TOV KepaldV 6€ PHETPA OO THY EMPAVELN TG OAAacoaC.

Ot petaforég otnv tpomdo@apa omd TG KAMUOTOAOYIKES cuvOnKeG emnpedlovy Gueca TN d1adooT
TOV VIEPPPOYEDV KOUATOV.

H {ovn avt gpnoponoteitor opepa mapa mold Kot 6° avtf €govpe T padoemvie FM (88 MHz
¢wg 108 MHz), exkmoumég tAedpoonc Kot moAAEG epapuoyég padlotniepmviag. Kdmoleg dileg
Wwitepeg {Oveg divoviol 0TOVG POSIOEPACITEYVEG Y10, TEPOAUOTIGHOVG KOl WOIOTIKY ETKOVOVIN
(mapdderypo 142 — 144 MHz).
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