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H ENNOIA TOY AKOYXTIKOY XHMATOX

Haluiky xkivyon — 1jyog

‘Hyog ovopdletat 1o aitio mov dleyeipel To asntiplo tng aKong, dSnAadn 1o avti pog.
Ot Mot mapdyovior omd mOAAOpEVO odpoata. Avtd  glval €OKOAO VO TO
JMIGTMOGOLLE, OV HE TNV AKPN TOV OOKTOAOL HOG oyyiEovpeE, Yoo TopAdelypa, To
KOUTOVAKL EVOG NAEKTPIKOD KOLOOLVIOD TV dpa oL aVTO NYel. O JMGTOCOVE
TOTE OTL TO KOVJOVVIGHO GLVOJEVETOL OO ALoONTES OOVINGELG TOV peTdAlov (oynpa 1-
1).

2ynua 1-1. Topaywyn nyov oo worAukn Kivnon couetogs.

Av3.0061) TOV 1)}0V

[Ma va eTacel 0 NYoc uéxpt 10 OVTL PaG, TPEMEL VO OLOCYIGEL TNV ATOGTOON
7oV 10 Y®pPilel oamd TV TN TOL, SLadBOUEVOG HEGH OTOV aépa. AVTO yivetal g e&Ng

H em@dveio Tov odpatog mov wdAieton Bétel o€ Kivinomn ta popla Tov aépa, 1e
ta. omoia PBpioketor o emoer). Emedon o aépag elval eAaotikd péEGO, TO KIVOOUEVQ
nopld Tov petadidoovy TV Kivnorn Kot 6T YEITOVIKA TOVG Hopla. Me Tov 1pémo avtd
0l TOAUIKEG KIVIIOELS TOL CAOUOTOG TOV TOPAYEL TOV X0 TPOKAAOVV éva "mnyaive —
éra" ota pLopila Tov 0€Pa, TO 0010 S10O1dETAL CPUIPIKA GTO YUP® YDPO GOV KOO Kot
ovopaletat axovotikd kbua (oyfuo 1-2).

To xOpo ovTd amoTELEITOL OO TOTIKA TUKVAUOTO KOl OPOIDUOTO TOV aEPal,
OV TPOKOAOVV TOTIKES OLEOUEUDOELS TNG TEONG TOV. AVTEG Ol OVEOUEIDCELS
JrdidovTol HESH OTOV O€POL LE TOYVTNTO OV €EAPTATAL GO TNV TLKVOTNTO KOl TN
Bepuoxpacio Tov. Xe yevikég ypapupés etvar mepimov 340 pétpa 1o devTEPOAETTO.

Otav 10 MTKd KOHO ETAGEL 6TO OVTL HOG, Ol QLEOUEIDCELS TNG THEONC
TPOKOAOVV TOAUIKEG KIVIIOELG O€ Lo LEUPPEVN 6TO €6MOTEPIKO TOV, TOV OVOUALETOL
TOumavo. Ot ToOAHKEG KIVIGELS TOV TUUTTAVOL, HECH OO KATO0 TEPITAOKO OVOTOKO




oynuatiopd, oteyeipovv pi celpd omd OKOVOTIKE VvEDPO KOl TPOKAAOVV GTOV
eYKEQPAAO TO aicHnuo TG aKomnG.

2ynua 1-2. Aigdoon tov fyov.

Opog dev pmopobe vo akovpe ke N0 mov wapdyel KOs TAALOUEVO GO
IMa va copPet avtd, Tpénet 10 TANH0C TOV TOAUIKOV KIVAGE®V GE EVa OEVTEPOLETTO
va gtvar peta&y 20 kot 20.000 1, 0TMG 0AMOG AEPE, 1) CLYVOTNTO TOV OOVIGEWV VO,
etvan peta&d 20 Hz (Xeptl) ko 20 kHz (kihoyéptl).

Ao ta mOpATAVE YIvETOL QOvEPO OTL Y10 VO VITAPEEL MYOC, TPETEL VO VTTAPYEL KO
eAOTIKO PECO Yo TN S1A006T TOL. AVTO EVKOAN TO SLOMIGTMOVOLLLE, 0V KOADWOVLE TO
NAEKTPIKO KOLOOVVL TOV TOPOTAVED TOPOUOEIYLOTOS HE OEPOCTEYEG KAALUUO KOl
apapécovpe tov aépa. Tote mapdAo mov 10 Kovdovvl Ba yTumd, o NYog Ot Ba
axovyetat (oynua 1-3).

2ynuo 1-3. Advvouio 0160001¢ TOL Y0V GTO KEVO.

Qaivetor Aomdv 0Tt 0 MYog OdideTor POVO HECO GE VAIKE COUOTOL.
Kvpotepo péco petdooong tov eivar o aépag. E&icov kaid dpwmg, iomg Kot kaAvtepa,
0 NYOG JLadIdETOL KOl LEGO OE VYPA KOl GTEPEN COUATA. AVTEG OUMG Ol TEPUTTOCELS
JEV EVOLAPEPOVY TO GLYKEKPIUEVO LLAOM QL.



Amhoi ka1 cOvOETOL )01

Ot Nyot To0Vg omoiovg aKovpe dgv TpokadoHV Tdvtote TV 101 evtimwon. Ot
Nyot dakpivovton 6e Tovovg, phoyyovs, Bopvfouvg kal kpotovg. Tn poper GAWV aVTOV
UTopovpe €OKOADL VO TNV  ONEIKOVIGOVUE, YPNOUYOTOIDOVTAS &VO  HKPOQMVO
OUVOEDEUEVO LLE EVOV TOALOYPAPO.

O1 tovor sivon  amhovotepn poper Myov. apdyovtar povov amd opiopéva
gpyaoTnplokd opyova (Y. Olmac®V 1 YEVVITPLIEG ONUATOV) Kol GTO GKOLGUE
toug Bopilovv ta cpupiyparta. [Ipoépyoviar and v apuovikn toldaviwon TV
VMK®V HECOV Kot YU ovTO 1M HOPPN TOLG OTOV TOAUOYPAgpo OBuvuiler ™
LOONLLOTIKT GUVAPTNON HUiTOVO.

O1 pBoyyor givor ol meprocdtepo mepimiokot. [lapdyovion amd to cuvnOicuéva
LOVCIKA Opyova Kol ovTIGTOL0OV GE TOAOVIMGELS Ol 0moieg Oev eivar amAEg
appovikés. To drxovopd tovg eivar cuviBwg gvydpioto. Ot EOOYYOL pmopovv va
avaAvBovv 6e abpoicpato amAdV TOVOV, Ol GUYVOTNTEG TV OToimV gival OAeg
aKEPOALN TOAAATAAGIO P0G BOGIKNG Kol OVOUALOVTOL GPUOVIKES.

O1 Bépvfor givor Mot mOL AVTIGTOLYOVV GE OKOVOVIOTO KOUOTO KOl Ogv
Topovotalovy Kopd meptodikodtnTa. To dKovoud Tovg mPokKoAel dLCAPESTN
EVIVTOOT).

O1 KpoTOol TEMOC OVTIGTOLYOVV GE 1OYVPES KOl TOPOSIKEG OOVIOELS TOV OEPQ,
OmwG, Yo Topddetypa, cUUPAiveL KAT TIC EKTLPCOKPOTNGELS OTAWMV.

An' Oho To mopomdve €i0n ot tOvol ovopdlovion amAoi Myoi, evd OAoL Ol
vroromol ovopalovtal cuvletotl Nyot. H popeéc toug ameikovilovtal 6to oynuo
1-4. Tlopatnpnote 60Tt 0 POGYYOS TOL CYNUATOS TPOKVTTEL G AOpOIGHA VO
TOVOV, EK TOV OTOI®MV 0 dVTEPOG EYEL CLYVOTNTA TPUTAACLO, OO TOV TPMTO.

o) Téwor

By mBdyyog

vl Sdpupog

@1 Kpdtog

2mua 1-4. Amiol kou odvOetor nyor.



XopaKTNPLeTIKA TOV )0V

Ta  yapokTnploTikd €vOC MOV  JOKPIVOVTOL OE  OVIIKEWEVIKA Kot
VTOKELUEVIKA. AVTIKEILEVIKA OVOUALOVTOL EKEIVOL TTOL AVIXVEDOVTOL OO EMIGTOVIKA
HETPNTIKG Opyova, &ved To vrokeyevikd kabopilovion amd tov TPOMO 7OV
avtihoppavopacte Tov Mo pe to aohnmplo ¢ akong. o kébe ovtucepevikod
YOPOKTNPLOTIKO TOV YOV LITAPYEL KOL TO OVTIGTOLYO VITOKEIUEVIKO.

Ta avTiKeeVIKA YOPAKTNPIOTIKA Eivar Ta EENG:

o)

P)

Y)

H évraon. Eivor n pnyovikn 1oy0g Tov 1Xov, 1 omoio SEPYETAL amd Lol
eMPAaveln, Tov T dlaoyilel 0 Nyog Kot ekepaleTol og Watt/m?. H évtaon
elval aviAoyn TPog TO TETPAYWVO TOL TAATOLG TNG TAAAVIOONG TOV
popi®v ToL VAIKOV, HEG 6TO 0oio d1adideTaL 0 M)OC.

H cvyvoryta. Eivon 1o TAN00¢ TV TOAOVIOGE®MY TOL EKTEAOVV TOL LopLaL
TOV VAIKOV péca og éva devtepdiento. H ovyvotnta ekppdletor o Hz

(Xept0).
To pacuatiko wepisyouevo. Exppalel to mAN00G Kot Tn GYETIKN £viaon
TOV OTAOV YOV oL omaptilovy éva chvOeTO NYO.

Ta vroxeeViKd YopoKINPIoTIKA Eival To €ENG:

o)

P)

Y)

H axovoréotyra. Eivalr 10 yvopiopo To OMOI0 HOGC EMTPEMEL Vo
yopoktnpicovpe Evav Myo oyvpd N advvapo. H axovotdtra eaptdtot
Koplog amd Vv évtoon, OAAG Kol omd TN cvyvOTNTO. TOv MYov. Me
otabepr] TV €vtoot, NYoL oV £YOLV YoUNAN 1| LYNANR cvyvotnta (7).
100 Hz v} 10.000 Hz) axovyovtot pe pkpdtepn akovotoOTNTO 0T’ 0,TL )01
ne evotdpeon cvyvotrta (m.y. 1.000 Hz).

To dyogs. Eivan to yvopiopo 10 0moio Hog EMTPENEL VA YOPOKTNPICOVLE
évav Mo o&O M Popv. To Vyog efoptdtor amd TN cLvOTNTA, OAAY
devtepeVOVIMG emmpedletor Kot amd v éviaon Ttov MNyov. Exet
napatnpnOel 6TL Mot 1d10g cvyvoTnTag aKovyovial Ayodtepo o&elg, 060
LEYOAMVEL EIVOL 1) £VTOOT] TOVG.

H ypoia. Eivor 10 yvopiopo to omoio pog emrpénet va Egxwpilovpe
HETOED TOVG OVO NYOLVG e TO 1B10 VYOS Kol 0KovsTdHTNTA, 0L 00Tl OUMG
napdyovtar and dSoeopeTikeéc NynTikég myés. H ypold e€aptdton omd 1o
QOCUOTIKO TEPLEXOUEVO TOL MOV, OAAL emmpedleTorl Kol and TV £viooh
TOL.

Opopog Tov oNpotog

Toviotnke otV mponyovpevn mapdypamo 0Tt T0 Pacikd NAEKTPIKO GO
elvar to mAexktpwkd péyebog mov €yovpe omv €000 TOL AlCONTHPQ



LETATPOTEN KOl  OVTITPOOMOTEVEL TO apylkd @uowkd péyebog g
TANPOPOPIagG.

2ymua 3.3.1: Iqpata oty €£060 ToV aucOntipa

[Mopadeiypata, mov ovoeépdnkov Kot o€ GALEG TEPIMTOGCELS, €ival TO
NAEKTPIKO onua oty €000 Tov pukpopmvov (oynuo 3.3.1a) 1 TOL
eoToKVTTApOoL ™G Kapepag (oynua 3.3.18) . Eivor petaforiidpeva peyén
Kol YU oavTo To GVUPOAILOVIE G GLVAPTNOT TOV XPOVOL LE TOV EENG TPOTO:
V(t) : petoforiopevn taon

i(t) : petafariopevo pevpa

s(t) : yevikdg cupPoMopog evog Baotkod GMHOTOG.
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Or ypovikég petoforéc Tov oNuOTOG €ivor 101EG HE OUTEC TOL APYKOD
peyébovg, yoo mapdadetypa tov opywold Myov. Tnv axpifn ewodva TOUL
ONUOTOG UTOPOVLE VO TNV TOPOTNPT|COVUE LE TO EPYACTNPLUKO OPYOVO TOV
Aéyetor  TOAROYPAQPOG, TOL omoiov TN ypron yvopilovpe amd T
gpyaotnplokd pog podnuata. ‘Etot, av ot petaforéc mieong tov aépa otnv
€16000 TOL HKPOPOVOL AKOAOLOOVV TN HOPEN TNG YPOPIKNG TOPACTACTG
3.3.2a , ocvvdéovTag TOV TAALOYPAPO otV €000 TOV UIKPOP®OVOL (1 TOL
EVIGYVTN OV aKoAoVOEl) B TOPATNPNGOVLLE TN HOPPY] TOL CNLOTOG TTOV
BAémovpe oty ewcova 3.3.2.

(o) (B
Yymua 3.3.2: Eikovo. anuatog atnyv EC000 Tov HIKPpOP@m VoD

To yeyovog 6tL oyeddlovpe to onuo pe OeTikég Kol apvnTIKEG TUUEG
INAmvet 611 10 pedpa oty €000 TOV HKPOEOVOL Propel va £xel BeTIkN 1
OPVNTIKN POPA, OTMS TO AVTIGTOLYO NYNTIKO KOUO ONUIOVPYEL VIEPTIECELS N
VIOTEGELS 6T MHepPpdvn tov pikpoedvov (kepdiato 1). To 1610 Ha
ouvéBatve, av HIAOVCOUE Yo TO PELHA 1 TNV TAoN otV ££000 TOL
eotokvTTdpov. ‘Eva tétoto onua, mov tapovcidlel cuveyelg petaforég oto



¥pOvo, t0 ovopdlovpe avaroyikd ofuo o€ aviifeon pe T TOAUIKA N
YNOOKA GTILOTO TTOL TAPOVSTIALOVV ACVVEYEIEC.

To niekTpikd onuata yevikd yopoktnpiloviat:

e Ao TNV 6Y0 TOVG 1] 0TA0VoTEPO TNV £VTaGT] TOVG. Eival to péyebog
OV EMTPEMEL VO GLYKPIVOLULE KOl VO EKTIUTIGOVUE OV €val onpal Elvat
woyvpdtepo M acBevéotepo omd €va GAAO OvTIOTOWO ONUO. XTO
oLVOETA GNOTA TTOV £YOVV TVYOI0 HOPPY] O AKPIPNG VITOAOYIGUAS TNG
16006 dgVv glval Tavtote OKOAN LITOBEDT).

e A7 to pvOpo Le tov omoio eglicoovtol 6To ¥pdvo (Ypryopa N opyd,
amdTopa | MyOTEPO ATOTOUA, £XOVUE TOAAEC N AlyEg OAAAYEG TNG TWUNG
TOV GNUOTOG GTN HOVAda TOL ¥pdvov;). O akpiPng Tpocdlopiopds TV
pLOUGV peETAPOANG €VOG ONUOTOC €miong Ogv elval TAVTOTE EVKOAN
VIO0ECT). ZTOV TOALOYPAPO OTAMG UTOPOVLE VO, GUYKPIVOLLE QVTOVG
TOoVG PLOUOVG peTAEL dvo onudtov (oynua 3.3.3).

si(f) 4 s(t) 4
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100mV

-100mV-
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2ynua 3.3.3: To ofjpa (P) mapovordler ypnyopotepovg puOpovg petafor®v amd
70 (o) Ko £yl peyalvtepn évroon

AWGKpPLON TOV GNUATOV

Mo va dtevkoAbvovpe T HEALT TOV ONUATOV GTNV MAEKTPOVIKT] KO
W0uiTepa OTIG TNAETIKOIVOVIES, TO SLOKPIVOVLE OE:

o [leprodikd onpata Kot

® LN TEPLOSIKG CTLLATAL.

Ileprodkoé onpa:
‘Eva onpo T0 amokoAovpe Teplodikd, 0TV emavalapBaveTol 6To xpovo (GYnLo
3.3.4), dnhaon Taipvel LETA amd CLYKEKPIUEVO ¥POVO TIG 101EC TIHEC.



si(t)h
T T T
sa(t)h
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sa(t)h
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ymua 3.3.4: Ieprooika onuoto
AVTOC 0 GLYKEKPIUEVOC XPpOVOG ovopaleton TePiooog kot cupfBoAileton T.
Aniadny, s(t) =s(t+nT),  6mov n axépaiog aplOudc

270 TOPASELY O TOV GYIATOG 1| TEPTOOOG TOV CNUATOG Eivot
T =0,5 sec =500 msec.

To avtiotpopo g mePLOSOVL €VOG TEPLOJIKOV GNUATOG Oovopaletal
ovyvotta, cvpPoriletan F (M ) xon perpiéton og Eptl (Hertz = sec™: Hz).
"o 10 mapdostypa pag toybvet:

F=1T=1/(5 10" =2sec’ =2 Hz.

H ovyvotnto ek@paler To puOpd eravainyng Tov G HETOS GTI] HOVASU
TOVL YPOVOV OV Eivar TO sec.

Egapuoyn 1: Evo mepiodiko onuo Exel mepiooo 1,5 us. No mpoodiopiotei n
oVYVOTNTO, TOD .
Adon: F=1/15"10°=0,66 ' 10° Hz = 660 kHz

Egapuoyn 2: H ovyvotnta evog mepiodikod onuotos eivor 18 kHz. Na
TPOTOIOPIOTEL ) TEPIOAOS TOV THUOTOG.
Adon: T = 1/F = 1/1810° =555 10°sec = 555
Us



T = 1 = -
x' K X TH T2\ 3T4 [T 3172 (E
(=2 (= \B3=n/filn (30 (L)

To amlobotepo mePLOSIKO GNHOL EIVOL TO MUITOVIKO G110, TOV TO EXOVUE
yvopicel kot omd To pobnpoata NAEKTPOVIKNG kot nAektpoteyviag. Eival to
Boc1KOTEPO OO OTIG TNAETIKOIVOVIES KOL TO YPNCULOTOIOVUE TAVTOTE GOV
OO OVOPOPAS, Y10 VO TTEPLYPAWOVLE KOL VO, YOLPOKTIPIGOVUE OAOL TOL GALOL
nAektpkd onpato. H eikdva tov nuitovikod cnUoTog 6ToV TAALOYPEPO
glvan avtn tov oynuoatog 3.3.5 .
Yymua 3.3.5: Huitoviko anua. Aviiotoiyion twv iUy tov atov
TPIYWVOUETPIKO KOKAO

YnrevOopiovpe 6tL to nuITovViKd onpa ovopdletotl £Tot, O10TL Ot TIWES TOV
naipvel og pid mepiodo T avtioToryovV OTIC TIHEG TOL NUITOVOL TG YOVING
OV GYNUOTICETOL OTOV TPIYOVOUETPIKO KOKAO, OTOV £va KIvnTo, EEKIVDVTOG
arnd 1o onueio O, Kwveital yio va daypayel AP KOKAO GTO YPOVO WG
TePLOSOV pe oTabEPT YOVIOKT TOOTNTO.

H mnpng yovia tov tpryovoueTptkov KokAov givor 2.

Apa, n yoviakr toyvtnto givol:

Q=2n/T=2n"F

omov F 1 cuyvotnta Tov 61LaTog, TOV OPICOLLE TPOTYOVLEVA.

2TV NAEKTPOVIKY] Kol TS TNAEmKOw®vieg Yoo 1o péyeBog Q odev
YPNOUYLOTOLOVLLE TOV OPO YOVIOKT TOYVTNTA, CAAL KUKAIK GUYVOTNTA.

Eivon mpopavég O6tL ™ ypovikn otiypr t n oynuotilopevn yovio O =
OKM (oynpa 3.3.5) eiva:

O=Q t=2n/T) t=2n F)t.

"Eto1 1 ékppaomn Tov nputovikov onpatog givor:

s(t) = S, "sin(Qt) = S, " sin(2nFt) . 1)

To Sp givor  pé€yrom tun 0V oNHaTOg Kot TNV Ovopdalovpe TAATOG TOV
GNUOTOC.

YnrevOopilovpe 6Tt M 030G TOL NUTOVIKOD GNUOTOS OV OTOJIOETOL GF

opkn avtiotaon R dlveton omd ) oyéon:

P=S,2/2R 2)



H éxppaon (1) Tov nutovikod onpatog TpobmobEtel 6Tl To GNUa Hog, OToV
apyicape vo 1o LETPAE, ONAadT otav t = 0, Tav s(t) = 0.

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

Av 6um¢ to onua, Otov apyicope T HETPNOY TOV, OEV NTAV UNOEV, AL
elye Ty dtdpopn Tov undevog, Ba siplocte vVIOYPEOUEVOL VO YPAWOLLLE:

s(t) = Spsin(Qt+¢,) . 3)

[Ipdypatt, Yot = 0 1o ofua pog £xet Tiun s(t) = Sy'sing, .
To péyeboc @, ovoudletar apylkn GAGT TOV GYLLATOG.

[Mapdoetypo nuitovikod oNUoTog €ivor avtd mov €YovUe otV ££000 TOL
LIKPOPAOVOL, OTav OleYelpOLUE TO HKPOPOVO LE TOV NYO TOL JOTOCMV.
Hutovikd  etvan  emiong 10 onuo mov  €yovpe ommv  €6000  HAg
EPYACTNPLOKNG YEVVITPLOG MUITOVIKOV ONUAT®OV, Tov TV pubuilovpe og
GUYKEKPULEVT] GLYVOTNTO.

B0 TEAEUOOOVE TN YVOPIN HOG LE TO MHTOVIKO GNUOL LE 0L CTILOVTIKN
TOPOUTPNON. AVOPEPULLE TPONYOLUEVMG OTL TO NUTOVIKO onpo glval To o
amAO ONUO Kol OTL YPNCLUOTOIEITOL GOV OO OVOPOPAS YLl TN UEAETN TNG
NAEKTPOVIKNG KOl TOV TNAETIKOWVOVIOV. AVTO GupPaivel d1OTL TO NULITOVIKO
onua yapokmmpiletor Asttovpyikd omd o Poacikn ot Te: Otav o
NUIToviKY téom 1 pedpo deyeipetl éva KOKAmpa, TOTE TAVTOL GTO KUKAMUA,
o€ OMOWNMOTE KAGOO TOV, amokobicTotol MUITOViKy Tdon 1 pevuo. Me
amAd Adylo To MUITOVIKO oo dlatnpel 6 0molodNmoTe GLGTNUA, ATAO 1)
ovvBeTo, TN HopPN Kot TN cvyvotnTo Tov. To pdvo mov arrdlel eivon T
TAGTOG TOV (S,) Kt 1 @AGT TOV (o). ATodEIKVOETAL £TGL OTL 1] AVAALGT KO
0 VTOAOYIGUOC 1| O MPOGOOPIGUAS TOV KVKAMUOTOG givor edkoAog. Tnv
aAnBela VTG NS TOPATHPNONG UTOPOVLE EDKOAN VO, TNV ETOANOEVGOLLE
TEPOLOATIKE GTO EPYACTNPLO KE TNV PonBela TOV TOALOYPAPOL.

Egapuoyn 3: No 000¢l n éEkppoon evog NUITOVIKOD GHUATOS GUYVOTHTOG
25 kHz xou whazovg 10 V.
Adon: s(t) = 10sin(2z 25 - 10%)

Egapuoyn 4: Na vmoloyiotel n 10y0S nuutovikng t6ong, o€ avtiotaoy R =
509, otav to mldrog Tov onuarog eivar 20 Volt.
Adon: P = S°12R = 20%/2 50 = 4 Watt

Mn meprodika onpato

Ta toyaio onpota Tov dev Tapovctdlovy exavoinmTikdTnTo ovoudlovtot
un meprodikd onuata (oynua 3.3.6). I'a mopddetypo n optdia pog givor pn
TEPLOOIKO GO

To onua mov Ba TpokHyel 6TV ££000 TOV POTOKLTTAPOL ATO TNV GAPWGCN
HLOG EIKOVOG LLE TNV KAUEPQ Elval I TEPLOSIKO GNLLOL.



s(th 4

Ta mep1ocoTEPA NAEKTPIKA GHHATA GTN PVON Eival U TEPLOSIKE GTHLOTOL.

yua 3.3.6: Mn meprodiko onuo

To niekTpouayvyTIKO KU
Oplopog ToL NAEKTPORAYVITIKOD KORATOS

2T1¢ TNAETKOWMVIES, 10104TEPQ OTIC padloeTIKOIVDViES (acVpuates (VEELS),
YPNOLLOTOLOVVTOL NAEKTPORAYVITIKA KOPNATO.

T elvon 10 mAektpopoyvntikd wdpo; H @uowkn amodeikvoer Ot Kabe
NAEKTPIKO KOKA®UO TOV SLopPEETAL OO EVOALUGGOUEVO NAEKTPIKO PELLLOL
OKTIVOPBOAEL o TOGOTNTA TNG YOPNYOVUEVINC MAEKTPIKNG EVEPYEWNG VO
LOPON NAEKTPOLAYVITIKOD KOUOTOC.

®

To mAektpopoyvnTikd KOMO €lvol pot HOPPT EVEPYELNS GULVOLOAGLEVOL

NAEKTPIKOL KOl poyvntikov mediov, mov eivor kdbeta peta&d Tovg Kot

KkéBeta mpog T Sevhuvon dAdooNS TOVG, OM®G POIVETAL GTO GYNMOTO

3.7.1(a), (B) mov axorovBovv.

Yymua 3.7.1: (o) To niextpouayvytiro kouo. (B) Ot aloves v 010VOOUATWV
E xou H ko1 )¢ 160001 TO0 KOUOTOG.



Y10 oynua (3.7.1a) @aivetar 0 GUVOLAGHOG TOV KABETOV TEdimV (MAEKTPIKO
nedto E o poyvnrikd medio H), mov epgpavifovionr wg MUItovikd crjpoto.
Y10 oyfqua (3.7.1B) amiomomuéva onpeEw®vVOVTAL Ol OlEVBVVOELS TV
SLVUOUATOV €vtaong Tov 000 mediov Kal, KABeto mpog to YapTi TOL
BiBAriov, n d1e0BvVVOM S1dd00NC.

H toydmta 616d00ong Tov NAEKTPOUOYVNTIKOD KOUOTOG GTO KEVO &ivor 1
ToYOTNTO O14006MS TOV PMOTOC, TO 0Toi0 Kol AVTO gival NAEKTPOUAYVNTIKO
KOUOL.

¢ = 300.000 km/sec = 3 - 10% m/sec

Av 1 0140001 O YiveTon 6TO KEVO, OALL 0€ AALO LEGO, Y10 TAPASELY LA, OE
VYPO, G€ YLOAL 1 G KATMOL0 KOAMO0, 1 ToOTNTO €Ivol SLOPOPETIKY Ko
vroAoyileTon amd T oxéon:

c =che , (6)

OOV € 1 SMAEKTPIKT oTaBEPE TOL VAKOD.

Boaowkd yapoaktnpiotikd péyebog Tov nAEKTPOUAYVNTIKOL KOUOTOC, Eival TO
‘uKog KOpaTog’, Tov cuvnwc cuuPorileTor pe TO EAANVIKO YPAULLOL A.
Mnkog kOpotog gival n omdoTacn mov Olaviel S10d100UEVO TO KOO GTO
YPOVIKO Otdotnua g meptdoov T Tov mAekTpikod oNpoTog omd 10 0moio
TpoNABe. AnAadn:

A=c' T (7
Av, avti yio Vv mEPi0do, YPNCILOTOCOVLE THV cuyvotnTa f, Exovpe:
Kobog £=1/T, 1018 A=c/f

Egapuoyn 1: No vroloyiotel 10 unkog kOUATog, 0tav 1] auyvoTyTo, 100 gival |
=40 MHz
Avdon: A = c/f=310%410"=0,75"10m =7,5m

Egapuoyn 2: No vroloyiotel i toydTthTo. To0 NAEKTPOUOYVHTIKOD KOUATOS T€
UECOV TOV TOPOVTIGLEl oyeTiKN OmAekTpikn atabepa e = 2,25.

Adon: ¢’ = cNe = 3108 /42,25 =3 10%1,5 =

= 2'10° m/sec

Ioy0¢ Kol TOAMON TOL NAEKTPORAYVITIKOV KUROTOS

To miektpwcd kot payvntikd medio T0v KOUOTOC, TAVToTE KAOETO PETAED
TOVG, £YOLV TNV 1010 PACT], OTMS PaiveTol Kot 6Tto oynua 3.7.1.

To emimedo tov mAextpikov mediov opiler v kotevBuvorn  TOV
NAEKTPOUOYVITIKOD KOUOTOG, 1 omoio, ovopdleton ‘mOAmon’ Tov KOUOTOG,.
Otav 10 eminedo TaAGVI®OONG TOV MAEKTPKOD TEdiov gival KATAKOPLEO,
Aépe OTL TO KVOUO elvanl KoToKOpLEA TOA®UEVO. AV TO 1010 emimedo eivan
optlovTio, AépEe OTL TO MAEKTPOUAYVNTIKO KOMO gival optlovTia TOA®MUEVO.
Otav 10 emmedo avtd aALALEL GLVEYMG, ONANOT TEPIGTPEPETOL, TOTE EYOVLLE



KUKAKY] TOAwon tov kbpatog. H moOlwon tov kdpatog oyetiCeton pe tov
TPOGAVATOMGUO NG Kepaiag mov 1o aktivoPoAel. Otav m Kepaia eivon
KOTAKOPLON, ONUOVPYEL NAEKTPOUAYVNTIKO KOO KOTOKOPLPO, TOAMUEVO.
Otav n kepaio eivar oplovria, onurovpyel optidvtio TOAOUEVO KOO,
AmodeikvdeTar 0Tt o1 TIHEG TOL NAeKTpiKoL mediov (E) kot tov poyvntuicod
nmedtov (H) evog wdupoatog dev elvar aveldptmreg petald tove. Otav
TPOKELTOL Y10, 140001 GTO KEVO, GUVOEOVTAL LE T1) GYECN:

E/H = 120n=377Q (8)

YnrevOopiovpe 6t to péyebog E, Tyun g évtaong tov niektpukcol mediov,
exppaletoan oe Volt/m. To péyeBog H, évtaon tov payvnrikod mediov,
exepaletot avtiotoyo o A/m.

‘Eto1, evkora dwomiotdvovpe O0tL 10 péyeboc E/H exeppaleton oe Q ko
OMNADVEL TNV 1GOVVALT AVTIGTOGT] TOL KEVOU.

Yg kdmola amdGTOoT amd TNV TNYN ONUIOLPYING TOL NAEKTPOUOYVITIKOD
KOLOTOG (T.). TNV KEPOLO EKTOUTNG) 1| NAEKTPOLAYVNTIKY] 16Y0G avd Lovada
EMPOVEING, TOV TNV ATOKAAOVLE TVKVOTNTA 1o)Yv0g, 0Tov E ko H eivar ot
TIHEG TOV TTESIWV GE QLTI TNV TTEPLOYT, OlveTOl O TN GYEON:

p=E'H 9)
kot petpétar og (V/m) * (A/m) = Watt/m?

H oyéon avt eivar yvoot) og¢ Bedpnua tov Poynting (ITovtivyk), mpog
T 0L TOV TTOL TNV SOTHTWGE.
Avtikabiotovtag, Bpickovpe OTL:

p=E?/120n (10)

Egapuoyn 3: Xe o0YKeKpLUEVO ONUEIO UETPOVUE EVTOOH TOD UAYVHTIKOD
mediov nlextpouoyvntikod kouotos H = 1,5 A/m. Na mpocoiopiotei oto
OVYKEKPIUEVO THUELO N EVTOTH TOVD NAEKTPIKOD TEDIOV E.

Aven: E=377(Q) H=377(Q) 1,5(A/m) =

=565,5V/m

Egapuoyn 4: Tio 1c TluéS 100  TPONYOOUEVOD  TOPOOEIYUOTOS, VO,
TPOGOIOPIOTEL GTO 1010 GHUELO 1] TVKVOTHTO. 1GXDOS TOU NAEKTPOUOYVHTIKOD
KOUOTOG.

Aven: Aré my ayéon (9) , avuxabiordvroc fpiokovue : p = 848,25 W/im®

To niekTpouoayvytiko pdoua

2NV QULOIKN ATOJEIKVVETAL, OTL 1 OKTIVOPOAOVUEV EVEPYELD GTO YDPO
elval onUOVTIKY, OTOV Ol JICTACELS TOV KUKAOUATOV, Kol 1010iTepa TG
Kepatog mov aktvoPoirel, etvar idov peyébovg pe to pukog KOpatog. Avtd
10 oyoMdoape kol og mponyovuevn mapdypapo. Ta ypnoipomolovueva



AOmOV  EMAY®OYIKO KUKAOUOTO Kol Ol Kepoieg eivor pukpdtepeg oOTIg
VYNAITEPES GUYVOTNTEG.

H pehétn g d1ddoong Tov NAEKTPOUAYVNTIKOV KOUATOV OV £ival E0KOAO
TPOPANUa. Xto KeVO, Y0pic EUTOOLO, TO NAEKTPOUAYVNTIKO KU O10dideTAL
oQUIPIKA Kol 1 16YX0C TOL OMOGPNVETAL AVTIGTPOP®S OVAAOYO TPOG TO
TeTplydvo TG amdotaons. Aniadn, kabe @opd mov dSumlacialeTor M
amoctoon omd v YN (Kepaia), TO MAEKTPOROYVNTIKO KOUO yivetol
Té00epeC PopEC acbevéoTtepo.

Otav vdpyovv eumddla, 1 CLUTEPLPOPE TOV MAEKTPOUAYVITIKOD KOLOTOG
Bopiler avmv 10V EOTOC. YTOKETAL GE OVAKAGCELS, OTOPPOPNCELS,
onpovpyel okudoelg évtoveg 1 Aydtepo évtoveg kKA. H @uown kot M
POOTONAEKTPOAOYIO LEAETO AETTOUEPDG TO POVOUEVA TTOV EEAPTDOVTOL TTAPQL
ToAD amd T cvyvoTNTa 1} TO PiKog KOHTOG. [ var dievkodlvvOel | pedétn
NG CLUTEPIPOPAS TV NAEKTPOLAYVITIKOV KULATWV, Ol ETIGTHUOVEG EXOVV
OLPECEL TO “NAEKTPORAYVITIKO @dopa’ — 6mmg cuvnbmg 10 ovoudlovpe
— o¢ {®veg, avaAOYO [LE TN GLYVOTNTO TOV KOUOTOG. AVLTEG eKTEIVOVTOL OO
TIG KPEG GLYVOTNTES, £MG TO PMG KoL TIG aKTiveg X, TOL YPNGLLOTOLOVVTOL
OTNV WITPIKY YO TIG OKTWVOYPOQPieS kot @aivovtolr otov mivaka A, Tov
aKoAOVOEL:

Ilivaxag A: HAeKTpOouayvnTiko ¢aocua Kol 0vouatoioyio

Z.vn coyvoTHTOV Ovopatoroyia Xvpporopog
100Hz - 3kHz Axpoc Xaunieg Xvyvotmreg  ELF
3kHz - 30kHz Ynéppoxkpa VLF
30 kHz - 300 kHz Maxkpd LF
300kHz - 3 MHz Meoaion MF
3MHz - 30MHz Bpayéa HF
30 MHz - 300MHz  YmepBpoyéa VHF
300MHz - 3 GHz  Aexotopetpikd Mikpokdpata UHF
3GHz - 30GHz Ekatootoperpikd Mikpokouato SHF
30 GHz - 300GHz Xuootouetrpikd Mikpoxvuoatoa EHF
300GHz - 10" YrépuOpec aktiveg IR
0% - 10 Opatd pmg
10 - 10 Yrepiddeig axtiveg uv
10" - .. Axrtiveg X X

»  ZTG POOIOETMIKOVMVIEG GNUEPO YPNOLUOTOOVVINL TEPLGGOTEPO Ol
ocuyvotnteg and 100 kHz éwg xan 60 GHz ( 1 GHz = 10° Hz ). Oco
OVOTTTUOOETOL M TEYVOLOYin, YiveTow mpoomdbela vo ekpueTOAAELTOOUE
oLyvoOTNTES aKOpa LYMAGTEPES, £mg Kot 300 GHz.

» XTI OMTIKEG EMKOWVMVIES, OOV TO HECO PETASOOMNG Elvat E101KO YLAAVO
KOA®MS0, ONAadn N ontiky iva, a&lomoteiton to vépvBpo (IR) kar to
0pato QAL TOV POTOG.



Ytov mivako B divovtor avodvtikd ot {dveG TOL YPNOLUOTOOVVTAL GTIG
POOIOETMIKOWVMOVIEG HE TNV OVOHOGIOL TOVG KOU TIG OLYVOTNTEC TOL
OVTIOTOL(OVV.

ITivaxag B: OI {aveg otig padioemixoivwvies (kata IEEE *)

Xoupoioudg ZVYVOTNTES
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)

Aropopparoeig
I'evika wepi SrapopPooe®V

2y mapdypoaeo 3.6 gidape 0Tt T0 PaCIKO GIUA TOL AVTITPOCHOTEVEL TNV
TANPOPOPIO.  OTIC  TEPIOCOTEPES  MEPUITAOCES OV givar o’ gvbeiog
HETAOOGILO. AVTO TEKUNPLOONKE e d1dpopa TopadELyLOTAL.

IMa ™ petddoon evog Pacikod onuotoc, Katapedyovpe oty aglomoinon
(xpnom) evog oNUOTOC TOAD HeEYOADTEPNG GLYVOTNTOC, OV Tailel TO POAO
TOV HETAPOPEN, YU aVvTd TO OVOUALOVLE KOl PEPOV ONUA. L& KATOL0 OO TO
YOPOKTNPOTIKE HEYEDN TOv @€povtog (mAdtog, ovyvotnta, ¢@domn) Oa
ancwkovicovpe 10 Pactkd onuo. To @Eépov emAEyeTOL PE YOPOKTNPIOTIKA
OV TO TPOGOAPUOLOVV ©TO KOVAAL HETAOOONG KOl OTN OCULYKEKPLUEVN
EQOPUOYN TOL BEAOVUE VO KAVOLLE.

s(t) E(t)
_ —— AlajLopgotic —




Avt ) ddikacio TV ovoudlovpe SopOPE®ON Kot YEVIKO TEPLYPAPETOL
oto oynua 3.8.1.

Yymua 3.8.1: I'evika i d1001k00io. THS O10UOPPWOHS

To kepdhoto TV SApOPPOGE®V givol TOAD peydro. Alakpivovpe TOALEG
nebodoroyieg, mov e&optdvTal omd TN Hopen oL £xEl T0 Pactkd onua s(t)
KOl TNV EMAOYN TOV KAVOLLE YOl TO PEPOV, Y10, TO OTTOI0 GTNV GLVEYELD Oa
YPNOYLOTOLOVUE TAVTO TO CLUPOAICUO M(t). ZVVOTTIKG CVOPEPOVLE:

- Avadoywég dwoupopodcels: Otav 1o s(t) eivor ovaloyikd onpo Kot To
@Epov M(t) elvar nuiTtovikd cruaL.

- Hodpuég dwpopenoels: Otav 1o s(t) sivor avaroyikd kot o @Epov
M(t) etvon ToAKO OO LYNANG GUYVOTNTOG.

- Pnowxéc dapopepncelc: Otav 1o s(t) elvar ynouakod (m.y. mpoépyetal
amtd VITOAOYLOTN).

Avt 1 kotdtoaén elvorl evoetkTikn kot e€eldtkeveTon mepontépm. Edd Oa pog
OTOCYOANGOVYV Ol OVOAOYIKEG OLOUOPOMOCELS. XTO £VATO KEQPAAOLO TOV
BipAiov Ba yivel elcaymyn OTIC TOAUIKES Kol YNOLOUKEG OLOUOPPAOCELS, TOV
pe v avamtuén g texvoroyiag kepdilovv cuveXMG £00POG.

AVOLOYIKES OLOLOPPAGELS

[a vo otevkoAvvBodue ommv avdivon, o¢ EAvampoodopiGOVUE TO
TPOPANLLOL.
>

i) § s(t)

U/\”/\U/\/? N

(a) i ()
T lidtog Mg
S
00 Fmin Fmuax .i'- 0 F
(B ()

Awbétovope mpdg omootody to Paocikd onua  s(t), 1o omoio
yopoktnpiletor amd TG YPOVIKEG TOv HETOPOAEG (Topatnpnon oTov
TOALOYpdeo, oynua 3.8.2 a) kot T @acuotikny tov {ovn and Fuyin g
Fmax (mapatipnon otov avoivty @dopatog, oynua 3.8.28). Kabog tig
TEPLEGOTEPES POPES 1| SLYVOTNTA Frin £x€1 Lkp1| TIUn, TV Bepov e yia



amhomoinon unodeviky. Zta oynuato 3.8.2(y) kot (d) divovtarl ot idteg
ewoveg, Otav to onua s(t) elvar mpitovo, mpoepyOpevo omd o
EPYOGTNPLOKT] YEVVITPLOL.

Zymua 3.8.2: ToAuoypopikn kot poouoTiKy KOV, EVOS GHUOTOG.
(o, p) Toyaiov onuatog . (y,0) Huitovikod onuatog

®a ypnoomomoovpe GEpov M(t) nuitovikd , coyvoéttog f, mov
KovoTolEl T cuVONKN:
fO >Fmax
M(t) = Mgsin(m,t + @,) = Mgsin(2afot + @) , (11)
omov M, 10 TAATOC, ®, M KUKAIKY cuyvotnta, fo 1 cuxvoétnTa Kot @, M
OpYKN @ACT TOL GNULOTOG.

Yta oynpota 3.8.3(a) ko (B) divovrtal 1 ToALOYPAPIKN EIKOVA

Mit)

Mo

Iarog

Muo

~¥

0 f
®» "
KO 1] QOCUOTIKN OKTIVOL TOV pEPOVTOG.

Symua 3.8.3: Toduoypopikn e1K0vo, Kol QOOUATIKI EIKOVO TOD
0010UOPPOTOD PEPOVTOS M(1)

1 ovvéyela, o€ 6A0 to PipAio, o M(t) Oa to amokaAiovpe oAl Epov.
To s(t) Ba 10 anoKAAOVUE SLEHOPPAOVOV G 1| GO SLEUOPPOGTC.
Eniong mévta n cuyvotnta tov gépovtog Ba cupforiletan pe pkpo f. H
oLYVOTNTA 1} 01 GLYVOTNTES TOV SLUUOPPDVOVTOG CIUOTOG e peydro F.
To ofua Tov TpokvITEL Ao TN dSpodpPmon Ba o svuPoiilovpe movta
E(t) ka1 6a 0 amokaAov e StopopeouEVo PEpoy.



Awpopeacelg TAATOVG

A) Awopdpewon madtovg AM pe pépov

v dapopewon mAdtovg to Pacikd onua s(t) ameikovileton (emnpedlet)
670 TAATOG TOL onpatog M(t). Aniodn:

E(t) = [ Mo + s(t) ] sin(wot) (12)

Oeopnooape 0Tt P,=0, onradn M(t)=0 pe v évapén g mapoatpnong (t =
0).

sit) 4

kit §

Xmv €£060 TOoL JUOPP®TN TO dapopP®UEVO pépov E(t) €xel T popen
tov oynuatog 3.8.4. To (o) avaeépetar oty mepintwon mov to s(t) elvon
toyaio. To (B) avapépeton oty mepintmon mov to s(t) eivor nuItoviko.



=

sit)

(C)) B
Symua 3.8.4: ToAuoypopikés 1KOVeS GRUOTOS OLOLUOPPMDUEVOD KOTO, TAGTOG.

(o) Me toyaio onua. () Me nuitoviko onuo. S1opoppwoig.

Amo6 10 oYM TPOKVTTEL OTL TPENEL TAVTIOTE :

|S(t) | <M, M So<M, (13)
o
Mo It

"Eva amhd kOKAOpa Stopopemons AM yopig 6o acpovg divetar 6to oyfpa
3.85

ymua 3.8.5 1 Aouixo oraypouua orouoppwty AM



[Noa va éyovpe mApn yvoon Tov TL cLvéEP pe T Swdkacio Tng
SLUOPP®ONG, TPETEL Vo, avalnNTCOVUE TN QoouaTKn {OVn Tov GNUATOG
mov mpoékvye. AnAadn, va avalntioovpe Tt Ba dodue oty 086vn oL
avaALT PAoUATOC, OTaV cLVOEDEl oTNV £16000 TOL TO SAUOPPOUEVO PEPOV
E(t). Avto glvar amapaitnto, yoti Tpénetl va LEPYUVIIGOVLE, DGTE TO PAGHLO
OV TPOEKLYE Vo UV aAAo1wOel KaBOAOL GTO TNAEMIKOIVOVIOKO KOVAAL.
[Ipéner va. thoel 610 OEKTN SOTNPOVTOG TANP®G TN GLCLOYVOUIN TOV,
®ote pHe NV ovTioTpo®n  dwdikacio, TNV ATOSUOPG®OT, Vo
avalnmoovpe oAl To apykd onpa s(t).

Mo va mpocdiopicovpe 1 Qacpatikny Covr, TPENEL Vo, aVOADGOLUE T
oxéon (12). T va dtevkoivvBoipe, ag Bewpricovpe TV anAn TePimTOON
omov 7o s(t) etvor nuItoviKo:

s(t) = Sy'sin(Qt) = Sy'sin(2xnFt)
"Etol &povpe:

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

6mov m =S,/ My. To péyebog m, mov givan pikpdTEPO OO TN povada givat
KaBapog opdudg kot ovopdletar mocootd dapdpemons. Metpiéton
ovvnBwg g mocootd ent To15 ekatd (%).

Eniong:

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

AnAodn, TO SOUOPPOUEVO GEPOV TTOV TTPOEKLYE amoTteAEital (1IGodvvaypet)
amd TPEIG PACUATIKEG OKTIVEC GTIG GUYVOTNTEC:

fo, fo— Fxou fy + F.

H nmpdt axtiva eivor n goaocpotikny aktiva tov @épovtog. Ot dV0 GALEC
ovopdlovior TAEVPIKEG QUONOTIKES OKTIveG Kot KatalapPdvouv Bécelg
CLUUETPIKEG YOPp® omd TNV Kevipikn cvyvotnta fo (oynuo 3.8.6a). Xtnv
nepintoon mov 1o s(t) eivor Tuyaio onua pe oacpatiky {Ov Gov oVTH TOL
oynpotoc 3.8.3y, M ooacpoatikyy {OVN TOL  OLUUOPPOUEVOL  (PEPOVTOG
gktelveTal oo fo— Frax €06 fo + Frax , 010G @aivetol oto oynua 3.8.6p.

CY) )



I F - _
o ' 0 Fmax T
M
! Mo
0 fo T " -
O fo f
Mo
Mo
sal2 sall
0 fo-F T fo+F ="

0 fo-Fmax fo fo+Fmax

Yyua 3.8.6: Ta pdaouato twv onuiTwy mpiv Kol UETC, THY JLOUOPPLTH.

YOUTEPAGUOTIKA, HTOPOOUE Vo movpe OTL e TN Odikacio Tng
dtpopemwong mAdtovg (Amplitude Modulation : AM) 1o yapunAo @Aacpo Tov
Baoctkov onpatog petagépbnie kot katélofe oumhdoio {dvn GLUUETPIKE
YOp® amd TN GLYVOTNTA TOV PEPOVTOG.

2t podopovia pe Sapodpemor TAAToVG debvmg £xetl vioBeOel Yo Ta
OKOVOTIKO CUATO OLOUOPPOONS O TEPLOPIGLOGC:

Frmax = 5 kHz.

H {ovn ovyvomitov AM exteiveton amd 560 kHz ém¢ 1600 kHz (yvoot
¢ pecaia kopaTa).

Egapuoyy 1: Eve Pooicé ofjua e uopeic sit) = 10sin(2xl0%)
owuoppwver pépov M(t) = 15sin(2rl 06t). No. mpocoiopiotel 10 TOGOOTO
O10UOPPOTNS KOl TO Paoo. Tov rpokvrtel (O1 ovyvotntes divovior oe Hz, o,
mhatn oe Volt).
Avon: o) m = Sg/Mo = 10/15 = 2/3 = 0,66 1 66%.

pB) To paouo mepilopfiaver 600 POCUATIKES OKTIVES OTIC aVYVOTHTES [ 0°
— 10® Hz = 999 kHz xou 10° + 10° Hz = 1001 kHz. Eyovv midroc Sol2 = 5
Volt.

Egapuoyyi 2: Evo Pacikd ofjuo mc popeiic s(t) = 10sin(2rl0*t) +
8sin(27r4'103t) OLOUOPPOVEL KOTC, TAGTOS éva. pépov M(t) = 10cos(2rl 06t).
No. ayediaotel To paouo.

Aven: To onua s(t) mepiéyer 0vo paouatikés oxtiveg ot ovyvotntes 1 kHz
(ue miorog 10 V) kou 4 kHz (ue mldzos 8 V). H poouotiky oxtive tov
pépovtog eivar oty ovyvotnta 1 MHz kou Eyer mAdrog 10V.

Me ™ droudppwon TPoKOTTOVY GVVOLIKG TECOEPIS PATUATIKES OKTIVES. ADO
otig ovuuetpikes ovyvotntes 999 kHz xor 1001 kHz ue wAdrog 5 V kou ovo
oTiS ovuueTpirég ovyvotnteg 996 kHz kou 1004 kHz pe mldrog 4 Volt.



H woy0g 100 dwwpopeopévov @épovtog civor to dOpoioua TV GY0VOV
OA®V TOV PACUATIK®V OKTIVOV TOV, dSNACOT:

Py =P1+Pr+P3

omov Py = My’ 2R 1 10%0¢ TG QOOUATIKNG OKTIVAG TOL ad1oUOPO®TO
(QEPOVTOC, VTOAOYICUEV] HE  ovTioTooM
ooptov Ry,
P1 = P,=(S,o /2)2/2R|_ = S,2/8R. = m? M02/8R|_, 1N 0)0¢ ™G Kabe
TAEVPIKNG POCUOTIKNG OKTIVOG.

H olwkn 1ioydg Aowmdv givon :
P = (M2/2RL) (1 + m?/2) (15)

Kabog n mnpogopia Ppioketar otig ovo mAdyleg (mveg, €OKOA
Katalofaivoope 0Tt yio T Ay TaPoLGLALEL EVOLAPEPOV 1) OAKT 16YVG TOV
00 TAELPIKAOV POCUOTIKOV OKTIVOV. ATO T TV dmoyn 1 TporyUoTiKa
OQEAUT 1GYVG TOL SLUHOPPOUEVOD CHLATOG Eivat:

Puo = P1+ P2 = So?4R. = m*M,2/4R.  (16)
To Aoyo g @@EMUNG 1oYV0g MG TTPOG TNV OAKN 16Y0 Tov ovoudlovpe
OMOTEAECUOTIKOTNTA TNG OlapOppwong D:

D = Pyo/Po. = M?/m?+2 (17)

T peyoddtepn amoTEAEGLATIKOTNTO TNV EXOLUE, OTay m=1, dndadn| Exovpe
dtpdpemon 100%. Tote:

D=1/3

Awmotovetat, onAadr], Ot pe TN oadtkacio TG OpOPPOONG TAATOVS
€YovpEe GTOTAAN 1oYLOC, Lovo to 1/3 g oMKk 16Yv0g eival &Y. XV
mpdln elvor axopo pKpOTEPT, YTl OE YPNOULOTOOVUE TOTE TOCOGTO
Stpopemong 100%, emedn dnpovpyel mTOPALOPP®GCT TOV GNUOTOS GTO
déxktm. Ot ovvnfelg twég tov m xvpaivovioar amd 0,75 (75%) €wg 0,90
(90%).

Egapuoyn 3: No mpocoiopiotel n amwoteleauatikotyro. D piag dtoudppwons
AM, otav 10 mocoatd daudppwaong eivar 70%.
Avsen: m = 0,7, épa D = m*Im?+2 = 0,197 % 19,7%

Egapuoyn 4: H olikn 16y0¢ evO¢ oNUOTOS O10UOPPMUEVOD KATE TAGTOS UE
rooooto 80% eivou 200 Watt. Na mpoodiopiotel n w@éliun 16y0¢ Kot 1 16)0¢G
kabe midyiag {ovhg.

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

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

KaOe mlayio {ovn éxer 1oyd 48/2 = 24 Watt.

Métpnon Tov 10606TOV SLUPUOPPOOIS GTOV TAAROYPEPO:
[Mopatpdvtag T0 SOUOPEOUEVO CNUO GTOV TOAROYPAPo (oynua 3.8.7)
umopovue  €0KOAOL VO TPOGOIOPICOVLHE  TEPOUOTIKA TO  TOCOGTO
dtpdpemong. Ipaypatt éxovpe :



A =My + So = Mo(1+m)

E(t)

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

Yymua 3.8.7: IIpocodiopiouos tov TocosTtod SLOUOPPWONS TTOV TOLUOYPAPO
Apa, A/B = (1+m)/(1-m) omd 6mrov m = (A-B)/(A+B)

Metpovtag, oniadn, ™ wpéywom (A) wor v ehdyot Ty (B),
VTOAOYICOVLLE TO TOGOGTO SLUUOPPOCTG.

Av &yovpe maApoypdeo mov emrpénel mapatnpnon X-Y, 101e otéAvovtag
T0 dtapopeouévo eépov E(t) oty eicodo Y kot 1o onpa s(t) oy eicodo X
TOPOTNPOVUE EIKOVEG GOV AVTEG TOV oyMuatog 3.8.8.
(CY) B
2yua 3.8.8: dwaypduuoro tpameliov (o) Lo toyaio T0600To S10UOPPOOHG.
(p) I'ta rocooto droudppwans 100%

Avtéc o1 ekdveg, YVOOTEC cov ekoves Tpomeliov, emTpémovy €0KOAN
HETPMNOT TOL TOCOGTOL dlapoOpPwons. To oynua (o) avtiotolyel og Tvyaio
10600610 drapdpemons. To oynua (B) avtiotoryel o mocoatd 100%.

Egapuoyn 5: Xtov watuoypapo atnv eixovo. dropoppaugvoo AM pépovrog
uetpodue uénotn woon 100 V kou eloyiotn 25 V. No. mpoodiopiotel to
TOG0OTO O1OUOPPOTNS TOV PEPOVTOGS. No. TPosoIopioTody ETIONS T, TAATH



OV OHUATOS OLOUOPPWTHS KoL TOV OOIOUOPPOTOD PEPOVTOS, KabWS Kol 1
oAKN 1Y 0S TOV THUATOG.

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

Ermiong A = M,+S, kou B = My-S, ané omov M, = A+B/2 = 62,5 Volt
Kol So = A-B/2 = 37,5 Volt.

B) Awwpdpomwon mhatovg ouwhng Kot amiig LOvng yopic @Epov

M6 v eidape 6Tt otV KAaotKn dapdpemon AM 1 oeéAun oydg sivot

Avti 1 mopatnpnon Hog oonyel ot oKEYTN UNTOG pe P GAAN dradikacio
dtpdpemong mAdtovg Ba pmopovoape va €xovpe OAn TV 16x0 TOV
SLLOPPOUEVOD CUATOS OPEALUN.

[Mpdypatt, av oty oxéon (12) dev vanpye 10 My, 101¢:

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

Ei) §

AnAadn, o onpa dtapdpemong s(t) povo tov mailel To pOAO TOL TAATOVG
ToL EEPovVTOC onuatos. H ewodva tov onpatog otov moApoypdeo diveton
oto oynuo 3.8.9.

Yyua 3.8.9: diauoppwaon diming {ovng ywpic pépov

Ebdkola damiotdvoupe 6Tl 6T0 QAGHO OEV VITAPYEL POGUOTIKY] CLUVIGTAOGO
TOL PEPOVTOC KoL OTL EYOVUE dVO TAEVPIKEG LDVEC.

E(t) = s(t) sin(wot) = [Sesin(Qt)] [sin(w,t)] =

= (Sof2) cos[(mo- Q)] - (So/2) cos[(w,+Q)t] (19)
'evikevovrtog, otnv mepintmon mov 10 EAGHO gival TuXOio, 1 QOGHOTIKY
ewova etvar avt) tov oynuotog 3.8.10. Ilpdkerton yio dStoapdpemon SmTANG

Lovme yopic @épov, yvooty pe tov 6po DSBsc (Double Side Band,
supressed carrier)



H 1oy0¢ tov onpatog eivar 6AN oeélun, dnAadn:

sal2 Sof2

-7

0 fo-F f;i fo+F

O fo-Fmax fo fo+Fmax
Pp.=Poy. Apa D=1

2yua 3.8.10: Daoua draudoppwens DSBsc

Fit)

2R |

X

210 onueio avtd Kat, opov AVcaUE TO TPOPANUA TG OTATAANG OV ElOLLE
ommv oYY, 0¢ kavovue pwo. okopo mapotipnorn. Ot dvo mhevpikég
QOoOTIKEG LOVEG, TOV TPONAOY OO TO ONILA SLAUOPPOONG, TEPLEYOVY TNV
1o TAnpogopia. Oa propoHoape AoUTOV Vo EMAEEOVUE KoL VO EKTEUYOLLLE

puovov 11 o omd Tig 000, TV Thve 1| TV KaTo (oynua 3.8.11).

Yymua 3.8.11: Emdoyn ¢ pag omo tig 0vo miayies {wveg



‘Etot yiveton owkovopia kot oto @acpo. Eivor n dtopdpewon aming {dvng
yopic épov | SSBsc (Single Side Band, supressed carrier), | 6nmg v
amokaiovpe amid, SSB. Ewdikdtepa yio v mhve {dvn ypnotponoteitot o
o6poc USB (Upper Side Band), evd yio v kdtow ypnolonoteitar o 6pog
LSB (Lower Side Band).

Sof2 Sl 2
b } - fo+Fmax
O fo-F fa fo+F ;
Sl 2
\ . - fo+Fmax
0 fo fo+F f

O fo-Fmax f:n

- ]

0 fo-F f1nn

Avtd onuaivet 6Tt otn OV TOL KATOAOUPAVEL [0 EKTOUT| HE
dtpdpemon AM tdpa umopovv vo vrapEovv dvo ekmounés SSB (oynuoa
3.8.12).

Yymua 3.8.12: daoua drouoppwansg SSB. (o) USB  (B) LSB.
Yy mepintoon e SSB dwapodpewong eniong woydet:
Pw(p = Pok

‘Exet evduopépov va emavéABovpe Yoo AMlyo 6TOV DITOAOYIGHO TOV 10YX0®V Kot
VO GUYKPIVOVLE TIG TEPITTAOGELG T®V dlapoppmcewv AM kot SSBsc.
v AM egidape 6tL n péytom T g téong etvat :
Mo +So = Mo(1+m) < 2S, ko
N HEYIOTN OQEMUN 16X0G : Pyo = S
Av omv dtopopemon SSB evioydoovpe T0 SIOUOPEOUEVO U £OC TNV
TN 25, , TOTE 1M 10%0G TNG €ivat :
Puwo = Par.= (2S0)?/2R. = 2So°/R.

Yvykpivovtog T 1oybeg, €yxovtag ¢ onueio avapopds to 100 mAdTOg
onuoatoc, PAémovpe Ot

Pogsse) = 8 Pogam (20)
H 510 oyéon oe dB exppdletat:

chp(SSB) = 10Iog[8'Pm(p(AM)] = 10log8 + 10|ngwnp(AM) =



= 1O|ngm(p(AM) +9db (21)

Mo

0O f'“ fo+Fmax f
Mo
O fo-Fmax r!“ -F

Eivar queca Aowrdév katavontd o0tt n dwapdpemorn SSB etvor moAd mid
amoteAecuatikn and v AM. Avtdg eivar o Adyoc mov 1 dapdpemwon SSB
YPNOWOTOEITOL TOAD O padloTNAEPOVio. TV Ppayt®v Kopdtwv Yo
paxpwvég Cevéelc, mov amortovv peydAn woyd onuotog. Befaimg, dmwg Oa
JOLLE, OTN ANYT TOL CNUOTOG T TTPAyHaTe £X0VV SVCKOAEWEL TOAD. XTO
OEKTN TTPEMEL VoL EQVOOTLLLOVPYTICOVE TOTIKA T PACUATIKT] GUVIGTAOGO TOV
QEPOVTOC, OOV Elval amapaitntn Yo TNV amodlapdpe®GN TOV GHUATOG.
Yrhpyet T€to10 S10d1Kasio, ovoyEVVNonS ToL PEPOVTOS, GAAA LE TIUNUa TV
TOAVTAOKOTNTO TOL OEKTY. AKPIPDS, Yo va dlevkoAvvOel 1 dradkacio Tng
ATOOLOUOPPMONG, G TOALEC EPOPLOYES VIoBeTeiTon exmouny| SSB, aAld pe
TO PEPOV VO UN AEITEL EVIEADG A0 TO QACUA, OTMG PUIVETOL GTO GYNLOL
3.8.13.

Yymua 3.8.13: Daoua drauoppwans SSB e uepikas kataotaAuévo to pépov

>m padogovia twv pecaiov (AM) de ypnowwomoteital n Stapdpemon
SSB, yati ot 6ékteg Tpémet va givar amAoi Kot pOnvot.

Egapuoyn 6: H olixn 1oydg pépovrog orauoppmuevov ue SSBsc eivor 250
Watt. No. mpoadiopiotel 1 w@éliun 16)0¢ To0 GHUATOG.

Aven: Oy n 1606 eivor weéiun, apo. 250 Watts

Egapuoyn 7: H {ovy twv ueooiowv exteivetor ano 531 kHz éwg 1602 kHz.
Me tov mepiopioud s poouoTikng (VNS TV AKODOTIKMV GHUATOV EWG 4,5
kHz, va mpoadiopiotel o apiBuog twv paoiopwvikwyv exkmourmv ue AM
OI0UOPPOTH TOL UTOPOLY Vo, GOVOTOPEOVY atny mopamovew (wvy. No.
TPOToLopLoTeEl EMIoNS TOTES Qo NTaV OWTES 01 EKTOUTES, av glye v10OeTtnOct
oopoppwaon SSBsc.

Aven: To ebpog paouotos otny AM eivar 2Fmax = 9 kHz. Apa, N= (1602 —
531) / 9 = 119 aveaptnror poadiopwvikoi otabuoi. Xtnv SSB 10 ebpog
poouotog eivar to oo, apo Go. umopovoov va vmaplovv 2 104 = 208
POO10PWVIKOL aTOOUOL.



Awapdpemon ovyvotnrag (FM)

H debtepn mod ovyvd ypnopomotoduevn pebodoroyio oTIG avoAoyikég
SLHOPPMOELS Elval I SlapopP®on cvyveTnTaS 1| 08 cuvtopoypoeio FM,
amod tov ayyMko 6po Frequency Modulation. Onwg vrodnAdvel kot 1o
OVOLO, OTNV TTEPIMTMOOT AT TO GO TS TANPOPOpiag s(t) amoTVTOVETOL
OTN CLYVOTNTA TOV PEPOVTOG, TO 0Toi0 EYEl oTadEPd TAATOG.

2 Sloupdpemon cvyvotnTog 1 Pacikn oy€on Tov TEPYPAPEL TN dladtKacio
gtvo:

f(t) = f, + k's(t) , (22)

s(1)

fit)=Tot+ks(t)
{k:H2V)

omov f(t) n otiypoio cuxvoTNTA TOV PEPOVTOC.
Zyua 3.8.14: diadikaocio droudppwong coyvoTnTog

Av oy €icodo tov dpopemt (oynmuo 3.8.14) dev epapudcovpe onua
s(t), Tote N oVYVOTNTO TOL PEPOVTOG ivan otabepn fo kKot N €kdva Tov GTOV
noApoypdeo gival avt mov fAérovpe oto oynua 3.8.15a.

Anhadn: E(t) = M(t) = Eqsin(wot)

Otav dpwg epapuocovpe 10 onua s(t), T0te M GLYVOTNTA TOL PEPOVTOG
petofdidetar yopow oamd v KeVIpkn ovyvotnta f, oto pvbBud Ttov
SUOPPOVOVTOG oNpatog. 1o oynua 3.8.158 oeaiveror avt) 1 petafoin,
o€ mepintmon mov 1o s(t) eivon nuitovikd. Xto oynuo 3.8.15y divetor n
LOpON TTOL TTaipVEL TO dlapopPouéEvo eépov E(t).
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‘Etot, 0tav s(t) = Sesin(Qt) , tote  f(t) = fy + k'Sy'sin(Qt) (23)

Yymua 3.8.15: To pépov (o) Xwpic drauoppwan. (B)H uetofailouevn
ovyvotnra. . (y) To pépov e dLoudppwon aoyvotyTog

O ovvteleotg k yopakmpilel 10 SOUOPPOTY] KOL TOV TPOTO KATOCKEVLTG
Tov, oL Ba dovpe oe emdpevn kepdiaio. H cuyvotnta f(t) petpiéton o Hz,
10 onuo s(t) petpiétan oe Volt. Elvan mpogavég 6Tt 0 ocvvtedeotg k
exepalel emiong v KAMomn Tov dpopPmT) Kol peTpiEton o Hz/Volt 7
ocvvnbowg og kHz/Volt.

MetaoynuatiCovrog t oxéon (23) ypdpovpe:

f(t) = fo + Afmaxsin(Qt) (24)

To péyebog Afmax kadeiton péyrotn amodxiion ocvyvotmroc. Exepdler
LEYLOTY AOUAKPLVGT) TG GLYVOTNTOS TPOG T Hia 1} TV GAAN KatevBuvon
(6tav 1o nuitovo mapet Tig TpéG 1 N —1) amd v kevipkn ¢ T o kot
e€aptatot amd v évtaot (TAaTog) Tov Pactkoh onuatog Se.
AmodeikvdeTol 6€ aVT TNV TTEPinTOON OTL :

E(t) = Egsin[mot — (Afmax/F) cos(Qt)] =

= Egsinf[wot — ms 'cos(Qt)] (25)



O Aoyog m¢s = Afmax/F = K'So/F ovopdleton deiktng Stopdppmong Kot eivor m
Baown mapaueTpog mov yapaktnpiletl o dapdpewon FM.

INa va vrohoyicovpe ™ @oaopotikny {ovn evog GEPOVTOS SLOUOPPDOUEVO
Katd ovyvotrto, TPEmEL, OnMMC Kol oI JUOPE®OY], TAATOLS, Vo
avaAlvcovpe TN oyéon mov oiver to E(t). H pobnupoatikry avdivorn esivon
oETIKA OVOKOAN Kot Og B pag amacyoANcel ovaAVTIKE. Ga TEPLopIoTOVE
HOVO GTNV €1KOVO TOV PAGLOTOG.

H gwdva tov pdopotoc, mov fAémovpe otov avaAlvty eAGHaTog, OTaV 6TV
€loodo Tov oteidovpe T0 dapopeouevo E(t), mepiéyel TOALEC QOGULOTIKEG
axtiveg. Kdvovtag 1o meipapo yuo Spopetikég TWES TOL  OgikT
SWUOPP®ONG M, SOMICTOVOVUE OTL 0 aplOUOS TOV QOCUATIKOV OKTIVOV
eCaptatonr amd 1o m. Ot gueovilOpeveG TAEVPIKEG QOGUOTIKES OKTIVEG
KaToAapPavouy ovld 000 GLUUETPIKEG BE0EIS MG TPOg TN cLYVOTNTO TOL
adtapopemtov eépovtog fy: fotN'F ko f-n'F (n axépanog).

>10 oynua 3.8.16 answkoviletan n kv TOL EAGUATOS Yol TIEG Ms =1, Mg
=2 ka1 ms =5. O ap1Bpoi mov onueidvovTal 3ivouy To TOGOGTO TOV TAATOVG
™G QPUCUOTIKNG OKTIVOG (G TTPOG TNV OKTIVOL TOV adLOUOPO®MTOL PEPOVTOG
E, (6tav m¢ =0).
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Yyua 3.8.16: To paoua otnv FM yio d10p0peg Tyés tov deiktn
owouoppwons. (o) mi=1 f)mi=2 (y) mi=>5,

Y1ov mivaka Tov akoAlovdel dlvovtal eTiong 1 KATOVOUT TWV TOGOCTAOV Yo
SAPOoPES THEG TOV M, MGTE, oV BEAOVLE, VO GYESIACOVLE TO PACHO 1) VAL TO
emPBePardGOVIE GTOV OVOALTI] PAGLOTOG.



ITivokoc KOTavVoU1EC TOG0GTOV GTIC QUONUTIKES OKTIVES
(Zvvteleotic Bessel)

m J N Jo J3 Ja g J5 J7 Jg Jo

0 1

0,25 0,98 0,12

0,50 0,94 0,24 0,03

1,00 0,77 0,44 0,03

15 051 0,26 0,23 0,01

20 022 058 0,35 0,13 0,03

25 005 05 045 0,22 0,07 0,02

30 026 034 049 031 0,13 0,04 0,01

40 040 0,07 0,36 0,43 0,28 0,13 0,05 0,02

50 018 0,33 0,05 0,36 0,39 0,26 0,13 0,05 0,02

90 009 024 0,14 0,18 0,27 0,06 0,20 0,33 0,30
0,21

To ovvorko gvpog g paopatikis Lovns (Bandwith) evog FM onpatog

dtvetar amod ) oxéon tov Kapoov (Carson):

B = 2(Afyax + F) = 2(my F + F) = 2F (m; +1) (26)

I'evikevovrag, 0tav To onua s(t) dev eivor NuToviKd, 0AAG TVYOIO LE PAGLLOL
(Fmin » Fmax) (oyfuo 3.8.2), o1 mievpikég {dves aAANAOKOADTTOVTOL KOl TO
Qacpa og dtatnpet TANpwS ™ cvupeTpio Tov (oynua 3.8.17).

fo-B_ fo fo+B
2 2

Yyua 3.8.17: Loveyés paouo atny FM, otov to ofua dtopuoppwaeng eivai
T)Y010.

To cvvolikd g0pog {dvng vtoroyiletor mdA amd ) oyéon tov Carson, mTov
OWITVTTOVETAL YO TN KEYIOTN GLYVOTNTO OAUOPP®ONG Fmax TOVL onpatog

s(t):
B= 2(Afmax + I:max) = 2Fmax(mf + 1) y Mf= Afmax/Fmax

SOUTEPAGUATIKA, OGO UEYOADTEPT T £XEL O JEIKTNG SLOUOPP®ONG TOCO
LEYOADTEPO €lval TO PACUATIKO €DPOG TOL GNUOTOS. ATOSEIKVOETOL LOAGTO
OTL TO HEYOAO QOCUATIKO €0POC TPOCTATEVEL TO ONa amd T0 BOpvPo Kot
11§ KdOe €100Vg maPEVOYANCELS 0TO KavaAl petddoons. 'Etol, 6mov éyovpe
VYNAEC amontoel KabopdtnTog Tov oNUaTog, vioBetodue ueydho ms (Mg
>1), 6mwg ot padloemvic, Kot HAGUE Yol SOUOPO®CY] GLYVOTNTOG



peydiov €bpovg. Omov avtéc ol amoutioelg €ival HKPOTEPES, OMMG OTN
podtotniepmvia, vioBetovpe pwkpd my (Mg < 1) ko pAGUE Yo
dwpopemon FM  otevod ebpovg (NBFM: Narrow Band Frequency
Modulation).

>t padrogovia FM dieBvag éxovv kabiepmbet ot Tipég:

Frmax = 15 kHz
Afmax = 75 kHz
Apa ms=5

‘Etor, B=2(75+ 15)= 180 kHz

Mo va vapyet éva pikpd meplB®plo Kot vo, PNy EMKAADTTOVIOL O £Vag
POOIOPOVIKOC oTaOUOG amd Tov AAAO, oL cLYvOTNTEG (KEVTPIKES), TOL
YOPNYOLVTOL LE VOLO OV TTPETEL VO TNPELTOL Kot Vo EpaproleTon avotnpd,
tomoBetovvion 6e amootdon Tovidytotov 200 kHz ko mAéov o évag and tov
dAdro.

H eacpatikn {ovn e FM dopdpemong eivor moAd mhlatdtepn and v
avtiotoyn ™m¢ AM. I'U avtd Kot yuoo va umop€Govy va. GuVLTTAPEOLY GE
dedopévn (mvn ovyvotntwv ToArol padlowvikoi otabuol, avaykalopaote
VoL {PNCILOTOLOVE TTOAD peyarvTepeg cvyvotntec. H {dvn ¢ padtopwviog
FM egivon dtebvag and 88 MHz éwg 108 MHz.

H 10y0g tov @épovtog mptv ko peta TV omodtapope®on etvar n id1a, yroti
T0 TAGTOG TOL GNUOTOG TOPAUEVEL GTODEPO:

Py = Eo2/ 2R,

O dwpoppmmgc, oniadn, oe avtibeon pe v mepintoon g AM, d¢
yopnyel mpdcsbetn woyd oto QEpov. AMAMG pe T OpOpemon M oyvg
KOTAVEUETOL GE OAN TN QoouaTiky {dvn mov mpokvmtel. O dEKTNG, Yo va
OTOOLOUOPPMOCEL TO OLHOPPOUEVO  PEPOV, TPEMEL va. AdPel OAn
Qacpatikn {®dvn Tov GNUHOTOG.

Egpapuoyn 8: To pdouo evog axovatikov onuatog exteivetar and 100 Hz éwg
8 kHz. O oeiktng o1ouoppmaons ms mov OVTIOTOLYEL OTH UEYLGTH GUYVOTHTO,
eivar 3. No. mpoooiopiotel 10 €0pOS NS QOOUOTIKHG (OVHG UETA TH
owouoppwon FM.

Abon: Amoé tov tomo tov Carson vwoloyilovue:

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

Egapuoyyy 9: ®épov ovyvorprag fo = 90 MHz douoppaveran kot
oVYVOTHTO, OO onua S(t) = 2sin(27r5'103t) (V). O owauoppwting mopovoidlel
xlion k = 15 kHz/Volt. No. mpocoiopiotel n uéyioty amoxiion ooyvotyTog Kol
0 ociktns owauoppwons ms. No. Tpooolopiorody emions T0 EDPOS TOV
paouaTog ka1 0 oplduog TV  QPOCUATIKOV OKTIVOV 010 QACU0  TOD
OLOUOPPDUEVOD PEPOVTOG.

Avon: a) Afpax =K "So =152 =30 kHz



Am=3010°/5-10°=6

) B=2510%(6+1) = 70 kHz

d) O ap1Bpog TV TAELPIKOV POCUATIKOV AKTIVOV glvat :

N = B/F = 2(m; + 1) = 12. Av ovvomoioyicovue Kol T QOCUOTIKY OKTIVO,
700 PEPOVTOG, Eyovue avvolo 13.

Egapuoyn 10: Ilocor padiopwvikol arabuoi FM umopodv vo. vrapéovv atn
vy ovyvotntwy omo 88 éws 108 MHz atnyv i1 yewypopika mepioyn,
Aven: Ocwpavtag 0Tt ) OTOTOTH UETOCD TWV POOIOPOVIKWDV TTOOUDY EIVOL
200 kHz, tote &yovue:

N = (108 - 88) MHz / 0,2 MHz = 100.

2OYKpLon TOV swpopPocemv AM ko FM

E&etdoape otig mponyovpeves Tapaypaeovg Tic dtopopeacelg AM (kot tao
mopdynyd g ) kou FM. I'vopiocape 1o anotéleouo g SlapOpe®oNg Kot
LLE TN YPOVIKY] EIKOVO TOV TEAIKOD PEPOVTOC, OAAG KOl LLE TN QPOCUOTIKY TOV
ewovo. Me mopodeiypota teKunpudcope TS Pacikég 1O10TNTEG TOV
ONUATOV KOl TOV SIAQOPOV HEYEDDY TOV VIEIGEPYOVTOL OTI UEAETN AVTAOV
TV Jwdikaci®v. Eipaocte og Béon tdpa va KAvovpe KATOlEG GUYKPIoELS e
Baon avtd o omoteAES LT

a) H 1oy0¢ Tov moumov ot dadikacioo AM (ko SSB) dev eivon otabepr| kot
e€aptdtor amd 10 MOGOoTO JAPOPE®ONG M N TO0 TAUTOS TOL GNUATOG
dwpopemong s(t). Zmv FM dapdpewon n 1oydg ekmounng ivor otabepn.
Avtd onuoivel €ukoAlo oMV KOTOOKELY TOV TOUmoV. Xtnv FM dev
amouteiton gvioyvon 1oyvog Tov s(t).

B) Xt dapdppwon AM 1 16x0¢ TG POGHOTIKNG GUVIGTOCAS TOL PEPOVTOG,
OV OeV €lval MPEMUN 1oYVG, OMOTEAEL TO UEYAADTEPO TOGOGTO TNG OAIKY
1oYvo¢ Tov onpotoc. Eivar mévtote moAd peyodvtepn amd v oy0 TV
TAEVPIK®OV (oVAV, Tov givor 11 ®@EéAun. ‘Exovpe, onAadn, oratdin 1oyvog.
>t Swpdpemon FM 1 apyikn 1oy0g KatavépeTol o€ OA0 TO GACHA KOl 1
10Y0¢ TS PUCLOTIKNG GUVIGTOGOS TOV PEPOVTOG EIval £val LEPOG TNG OMKNG
woyvoc. ‘Exovpe Aowmdv koAvtepn alomoinon g woyvog oty FM amd 6,1
otv AM.

y) Zmv mepintoon e AM glpoote vIOYPE®UEVOL, OV EVIGYVGOVLE TO
oNUO. UETE TN OUOPP®ON, VO YPNOULOTOMGOVUE EVICYVTEC TOV OEV
€1GAYOLV TTOPAUOPP®OT), YIOTL 1| TANPOQPOpia Hog Bpioketal oTig HETAPOAEG
TOoL TAATOLG TOV onpotog. Avtifeta oty FM, av vrdpéel mapapdppmon,
dev givol KOTAGTPOPIKY, YTl 1| TANPOoPopia pog Ppicketal otn cuyvoTnTo
oL PEPOVTOC. Mmopovpe Aomdv otnv FM va ypnoyonomaoovpe og TeMko
o1ad10 evioyvt) TaENG C, Tov €£xetl pHeyddn amddoon.

d) Mewovékmuo ommv FM pmopetl va Bewpnbel to yeyovog 0tL t0 €0pOg
Covng Ttov SHopPOUEVOL EEPOVTOG €lvarl TOAD HEYOADTEPO OO TO
avtiotoryo €vpog ¢ AM. Ouwg 6cov apopd 10 06pvfo, Loyw akpiPmg
aVTOV TOL peYdAov gupovg, 1 FM mapovotdlel onpavtikd TAEOVEKTNLLO.
AmodeikvieTon OTL Y100 TIG GLVNOELS TIHES TOV M¢f BTNV PASLOPWVIN, AVTO TO
TAEOVEKTNIA PTAVEL oYedOV 18 dB. Anladn, o Adyog ‘onua/Bopvo’ otnv
FM eivon 64 @opég KaAvtepog o chykpion pe To A0yo ‘onua/06pvfo’ oty
AM (18 dB = 10log64).



'V awtd n FM Stopdpemon Kot EKTOUTY| TPOSPEPETAL, Y10, VO ATOAAOGOVLE
HOVGIKT TOAD Td KAANG TO10TNTOG amd 0,T1 o1V AM.

TEXNIKEX METAAOXHX

Aacvpuates teyvikés. Parvéueva dradoons

¥10 TPONYOLUEVO KEPAANIO Yvopicape Tnv €vvolo Kot To Pactkd
YOPOKTNPLOTIKG TOL AEKTPOUOY VI TIKOD KONOTOG,

- —-
E(t) E'(1)
Baouk
o

s

Aéktng

| HMopmoc
[ (Rx) s'(t)

(Tx)

2TIC POOLOETIKOIVAOVIES TO MNAEKTPOUOYVNTIKO KOUO amoTerel TO HEGO
HETOPOPEG NG TANPOPOPING, TOV EKTEUTETOL, OKTIVOPOAEiTAL GTO YMPO
a6 v kepaio. [ToAAEG opég TO NAEKTPOLLOYVNTIKO KOUO TO ovoudlovpe
POOLOKVNA.

Yymua 4.1.1: I'eviko owaypouua Padioemikorvaviog

H xepaio Myng oto Oékmn mpémer vo dgytel €va pukpd mOGOGTO
EVEPYELOG TOV NAEKTPOUAYVITIKOD KOUATOG, MOTE, APOV TO EVICYVGEL KO TO
eneepyaoctel KatdAANAa, vo omodmoel oty €000 TOL OEKTN TO MQEALLO
Baocuko onpa, Oniadn v TAnpopopio.

H duddoon tov mAektpopoyvntikod KOUATOG GTO YMOPO KOl 1 TANPNG
HoONUOTIKN HLEAETT] TOV QAIVOUEVOL &lval amd To. SVCKOAOTEPO KEQPAAOLO
NG PLGIKNG KoL TNG POSIONAEKTPOAOYING.

Kepaieg vrdpyovv moAldv eddv kot Bo e£eTaoToVV 68 EMOUEVO KEPAANLO.
Av  Besopnoovpe G kepoio  EKTOUMAG  ®C  ONUEWKN TNy
NAEKTPOUOYVNTIKNG EVEPYELOS (LTOPOVUE VO KAVOLLE aTH TNV VTOOEST o€
OTOCTACELS HOKPIVEG amd TNV Kepaia), OTaV OeV LIAPYOLV eunddld, TO
KOO SladideTon oPoIPIKd OTMG, T KLUKAIKE KOpato tg BdAaccag mov
noapdyovtal, Otav pigovpe Eva MOApPAKL 6TV ETPAVELL TNG.

-

FoEf TR o T
it A Yov L oktiva
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Yyua 4.1.2: Xpaipikn diadoon tov KOUOTOS

H 6An ocvumeprpopd tov kdpatog Bopiler ™ ocvumepipopd oV POTOC.
Anhadn OTav oLVOVTAEL EUTOOLN, EVOEYOUEVMOS OVOKANTOL 1 OGAAOTE
vrokertal o€ OtdBAaon, O6tav aAAACEL 1| TOKVOTNTO 1] TO YOPOKTNPLOTIKA
TOL HEGOVL O1d00oNG, omoppopdtol omd Odpopa LVAIKA kot eEaocBevilel
ONUIOVPYOVTOS HIKPEG N HEYAAEG okldoels  (éxovpe dnAadr| amdcPeon
NG 16YV0G TOV) KAT.

H ocvvolikn pehétn avtig g ouumeptpopds sivar moAd S0UGKOAN. XTOVLG
VTOAOYIGHOVG TPEMEL VO AAPOVUE VITOYT TOAAEG TOPAUETPOVS, OTMC, Yo
TOPASELY LD, O EUTOOI0 EAATTMOVOLY TO MAEKTPOUOYVNTIKO KOO, TTOL0
VMKOQ TO dmOpPPOQOVY EAATTIOVOVING TNV oYV TOV, TOWOVG OPOUOLS
axolovBel 6TV mopeia Tov, Kot TAPAYOVTES, OTMG TTolo, Eivar 1 LopPoAOYia
KOl M oy@YoTNTo TOV €04(POVG , OV WAOVUE Yia 01ddoon oty ENpd N
Bdrlacoa , TIG LETEMPOAOYIKES GUVONKES K. 0.

Amooeikvoetoan  O0tt Paocikd péyeBog mov  kabopilel ovolaoTikd TN
CLUTEPLPOPE TOV NAEKTPOUAYVNTIKOV KOMHOTOG €lvar 1 cvuyvotnta tov (f)
KOl TO UNKOG KOUATOC TOv A. Avtdg €ivor 0 AOY0G TOV Ol EMGTIIOVEG
o dOPIoAV KOl KOTETAENY TO NAEKTPOUAYVNTIKA KOUOTO GE (QOCUOTIKEG
Coveg pe 1dwitepn ovoupoocio, ®ote vo OlevkoALVOEL M peAétn NG
oLUTEPLPOPES TOvS. Me TN Yyv@OON NG GLUTEPLPOPAS TOV KLUATOV
TPOKLTTOVV Ol KAvOVEG 0&lomOoINoNG TOVG OTIS TNAETIKOW®VIEG Kol Ol
EQOPLOYES TOVG.

>m Bproypagio avapépoviar kot BempnTikd povtédo dadoons, aAld

KOl ONUOVTIKG TEPOUOTIKG OTOTEAECUATO, LE TO OMOl0L UTOPOVLE
umopovue va mpoPAéyovpe b oot Ppaotoledtn (emkowvovia) petald
TOUTOV KO OEKTY).
Enavepyopoote oty  oeopikn, yopic eumodoln,  014000m  TOL
nAektpopoyvntikov kvpatog. H kepaio exkmounng Oempeiton  onpelokn
YN TG EKTEUTOUEVNG  EVEPYEWNG, TOL  EKMEUTEL  COOPIKA KO
OLLOLOLLOPPO, OTWG POIVETOL GTO GYTLLOL.

EKTiv
Suidoang
- - -
'

KL
EXROURT]S

Yymua 4.1.3: Yroloyiouog g anoofeons tov kOUoTog



Xe amootaot R amd v kepaio ekmounng n woydg ava povada empaveiog
glvat:

p=P:/S,
omov P 1 oy0¢ ekmounng otV kepaia oe Watt (Bar),

S = 47R? N emedvela g oeaipag aktivac R o¢ m? il km? .

p=P,/4aR? (1)
To péyedog p petpiétar oe Watt / m? 1 Watt / km?
Tovdvalovtag o omotéheopo pe T oxéon p = E/120m , mov yvepicope
0TO TPONYOLUEVO KeEPAAato, 6oV E 1 évtaon tov niektpikod mediov Tov
KOUOTOG , TOTE!

P./4nR% = E?/120n

Tehucd 10 nhekTpikod medio E mov dnpovpyeitan oe andctoon R and v
Kkepaio Kot petpiétar oe Volt/m vroAoyileton omd ) oyxéon:

E=(V30P;)/R (2)

AmodeikvieTon emiong 0Tl pia Kepaio Ayne (Opota e anT| TG EKTOUTNG) TOV
Bpioketoaw oe amdéotaon R amd v kepaio ekmoumig AopPdver pépog tng
NAEKTPOUOYVNTIKNG EVEPYELNG TOV KOUOTOC, TOL OIVETAL Ot TNV GYECN:

P,=(\*/4n) p= (7 P,/ (4wR)*=(c* P, )/ (4nf R)?

[Ma va vtoAoyicovUE TIC ATMAELES TOV KOROTOG GTOV EAEVOEPO YDPO KOTA
™ O1dd0oon TOL OO TNV KEPOio EKTOUMNG otV kepaia Anyng ot dB,
EYOVLE:

a = 10log(P./ P, )
Avtikabiotdvtag Bpiokovpe:
a= (20logR) + (20logf) +32,5 (3)

omov R n amdotoon ekppacuévn og km,

f 1 ovyvomta exkppacpévn oe MHz. H otobepd 32,5 TPOKVTTEL
Hécmw ToL AoyoapiBpov amd Tig povadeg mov ypnopomomoope (km xot
MHz).
Yroypoppiletor 0Tt | Tapamdved oyEon 1oYVEL Yo d1Ad00oN 6ToV EAEVBEPO
YOPO Ywpig Kovéva eumddlo, dNAadn Otov ot kepaieg gival TomoBenuéveg
TOAD YNAQ Kot £(0VV OTTTIKY ETOPT LETAED TOVG,



Egappoyn 1: H 1oy0g ekmoumg pog kepaiog mov aktivoPoiel cooptkd
etvar 1000 W. Na mpocdiopiotel 1 16x0¢ avd Lovada ETPOVEINS TOL GTIUOTOG
og amootacn R = 100 km and v kepaia.

Aven: Ao a)gémy p =P,/ 47R* avuxabiotdvioc o W kar m Joyfévovus p
=80 10" w/m*

Egapuoyn 2: No vroloyiotel yio. TS 101€G TIUES 1GYDOG KO ATOTTOGNS OO THV KENPOLO.
70 NAEKTPIKO Tedio E.

Aven: Ano w ayéon (2) avukobiorwviag ppiokovue:
E = 1,73 107 Volt/m = 1,73 mV/m

Egapuoyn 3: No. vroloyiarodv oe dB o1 anwleies podiokbuatog amo v kepaio.
EKTIOUTTNG EWG TNV KEpaia Ayng, otav 1 avyvotnta, tov eivol f = 10 MHz ko1 n
OmoaTO0N TWV KEPaLWV TEpimov 40 km.

Aven:. Avuxabiotwvras oty oyéon (3) ppiockovue:

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

Tpomor A1ddoocns T00 NAEKTPOUAYVYTIKOD KOUATOS

I'evika

Xmv wpdén katd TN 01400061 TOL PASIOKVUOTOS TOPEUPAAAovTOL
eumoota. 'Eva and ta cuvnbéotepa givan 1 010 | KOUTLAOTNTO TNG YNG. XTO.
EMOUEVO, GYNLOTO KO Y10 OIEVKOALVGT| OTNV KOTOVONGT TOV QUVOUEVOV
™mg dudoong cvpfoArilovpe o O1OOOUEVO KOO, UOVO HE TNV OKTival
100N TOV.

Avo Baocikovg Tpomovg e€etdlovpie Yo T 614000M TV KVUAT®V, 01 0Toiot
eoaivovtal amAomompéva oto oynuata 4.2.1 ko 4.2.2.

O mpdtog TPOTOG apopd TNV KLUATIKY 6140001, vrobétovtag 0Tl To KOpo
OEV AMOLOKPVVETOL TTOAD AItO TNV EMPAVELD TOV £0GPOVS TNG YNG.
Zymua 4.2.1: Kdua edapoog

O devtEPOC TPOMOG QPOPE TNV KLUATIKY O14000T], oL oTNpileTol oTnV
vdOeon OTL TO KOUO OTMOUOKPLVOUEVO OO TNV EMPAVELL TOV £OAPOVE



EAVOETIOTPEPEL GE AVTO, OPOV VITOGTEL avlKAaon (oKEDaoT) GTo AVATEPO
OTPOUATO TNG OTUOGPOIPAS, TOL ovopdlovior ‘tovoceaipa’ AdY®m NG
HEYOANG TEPLEKTIKOTNTOS 1OVICUEVOV  OTOH®V, ONAOON MAEKTPIK®OV
QopTimV.

H ¢uowr mpoPAénet 611 éva mAekTpopoyvntikd kopa, otav Ppebel oe
ATULOCQAIPO MAEKTPIKOV @optiov, voiotator eacBévnomn, mn  oxrtiva
d1adoong tov dabAdTon (KOUTTETOL) Kol KAT® OO OPIGUEVEG CLVOTKEG
avakAdTon T Tpog ™ YN (aALAlEL TopEia).

I'n
Symua 4.2.2: lovoopoipiko kouo.

Kopara £6a¢@ovg

2y mepintmon TV KVRATOV €0090ovg 1 (eHEN Kepalog EKTOUMNG Kot
KePOLOg ANYNG EMTLYYAVETOL LE TPELS TPOTOVG:
[ ]

/,E)’/J
(2)
3)

—

I'n

Me 10 om’ gvlgiog kvOpo, TOoL omoiov 1M oktiva Oddoong dev
eumodileTon amd v Kapmoulotnta g yns (1). Avti n kopaTikn aktiva
powalet va dtadidetal oto Kevo ywpig eunddin. Emmpealetor pdévo amd
TNV ardcTACT Kol TN 01dyvuon HEGO TNV ATUOGPOLPAL.

Zymupa 4.2.3: 2oviotwoeg Tov KOUATOS £00pOVG



e Kopo amé avaxiaon oto £dagog (2).

H d1adpopn awtng ™¢ KupaTikig aktivoag tpog v Kepaio ANyng sivat
oaP®G HEYOADTEPT. XtV Kepaio ANyng €xovpe TN ovuPoin TV
KOUUOTIKOV OKTIVOV TOL GUEGOL KOl TOL OO OVAKANGCT GTO £004pOG
onuatog. Kabog to wopa eivor savvopoatikd péyebog , m ocvpfoin
elval SvuoUOTIKY, ME omotéAecuo TV avénon m eAdtTOon g
€VTOONG TOL ONUOTOG OVAAOYO WE TNV OYETIKY S@opd TV oLO
dpOUOV (SLoPopd PACTS TV KVUATMV)

o  Inuovtikd omodeikvietor 1o kopo em@aveiog (3). [pdkertar yio
HEPOC TOL MAEKTPOUAYVNTIKOD KOUOTOG 7OV  Oladidetal  oyedov
EPATTOUEVIKA pe TO £€00p0oG. To kdpa avtd givor onpavtiko, iaitepa
otV To £00(po¢ Elval Oy®Yo, Kol akoAOLOEl TMV KoUmuAOTNTA TNG
. E&aocealrilel Levén petald kepoarmv 6mov 1o an’ gvbeiog Kopa dev
UTOpEl VoL PTAGEL AOY® EUTOSI®V.

Ta mepaupoata €govv deiel 0Tt M 01000 TOV KLUATOV EOAPOVG

e€aptator oNUAVTIKE omd TN CLYVOTNTO KOl 1) OAIKY OmOGTOCT KOALY™G
eCaptdton omd TN HOPPOAOYiDL KOU TNV OY®OYUOTNTO TOL €OAPOVC.
[Ipdypott, pe PETPNOELS SOMIGTMOVETOL OTL OL ATOCTACELS Padloleviewv pe
Kopata €04poug etvat ToAD
peyoAvtepeg oty Emedveln g Bdloccag (to vepd €xel peyaAidtepn
ayoyomra) o’ 6,TL oty ENpd.
AANeg TEPOHOTIKEG SOMIOTOOES €lvar 0Tl 0G0  pIKpOTEPN €ivor 1
ovyvotnta f tov KOUATOC €JAPOVE (MEYOADTEPO UNKOC KOUOTOG) TOGO
pikpotepn eEachBévnon veictator AOy® amoppoOPNoNG EVEPYEWNS OO TO
£00(pOG Kot £XEL KAAVTEPT] GCUUTEPLPOPE TPOGAPUOYNG GTI LOPPOAOYiO TOV
€04POVC. ZUUTEPUCUATIKE, OVOQEPOVIE OTL 1 O1A00CN KLUATOV £6A(POVG
LLE TOVG TPELS TPOTOVS, O UEYAAEG OTOCTAGELS OTOLTEL LEYAAT OYETIKA 1GYD
EKTTOUTNG,.

Kbpata yopov 1 lovocparpikd kopota

Kopata ydpov 1 wvoc@aipikd kvpoto givor ekeivo, Tov omoimv ot
KOUOTIKEG OKTIVEG, apoD amopaKpLuvOoUV amd 10 £00.p0G, OVOUKAMVTAL GTO.
AVAOTEPU CTPOUATH TNG OTULOGEALPOS (TNV 10VOGPOIPA) KOl ETIGTPEPOLV,
omwg oeaivetar kot oto oyfuo 4.2.2, mpoc 1t yn. Avtd to KOpATO
EMTPEMOVYV KAAVYN LEYAA®V ATOCTAGEMV.

H 1ovécpaipa meptrappavel to oTpOUOTO TNG YNIVIG OTULOGPOIPOS TOVL
katalopfdvoov vym ard 70 km and v emedvea g yng mg kot 400
km. To 6vopd g n 10voc@apa 10 0Qeilel 6TO YEYOVOC OTL amotedeitan
Ao TOAD OyMYLLO OTHOGPALPIKE CTPOUTO AOY® TNG UEYOANG TUKVOTNTAG
‘wWvtov’  (eopTiopéveoy couatdinv) mov mepiéyovyv. Ta @optio avtd
0QEIAOVTaL GTOV 1OVIGUO TOV ATOU®MV OO TV NALOKT EVEPYELQ.



Fi
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Yymua 4.2.4: Ta otpouato e 10voopoIpos

To otpoOpato TG 1OVOCEAPOS HE TO GYETIKA VYN TOLG (GOivOvIOol GTO
oynua 4.2.4.

Ta vynAdTEPO GTPOUATO £XOVV HEYAAVTEPT TLKVOTNTO 10VIGHOV. To Vyog
Kol TO TAY0¢ KOs oTp®UATOC EXNPEALOVTOL CUAVTIKA OO TV TOCOTNTA
™G NAKNG evépyetag mov Ta wvilet. ' avtd mapovoidlovv onpovTiKEg
peTafoAés petaly mMuépag kot voytas, (tn voyxta eEachevoidv), avdroya pe
TIG EMOYEG TOL £TOVG, YEWWDVA, KoAokaipt KAT. EEaptdvtol emiong amd Tig
NAMoKES petafoiés (MAtokég kmAideg, katoryideg) kou emmpedlovionr amd
peTaforéG TOL payvnTikoy mediov TG yne.

Eivon mpogavéc 0Tt o1 PeTafOAEC OVTEC TOV CTPOUATOV TNG 10VOCOALPOG
emnpedlovy Ue TN OEPA TOVS CUOVTIKA TO QOIVOUEVO TNG AVAKANONG TOV
POOIOKVUATOV G OVTAL.

KoBmhg 10 nAextpopayvntikd KOUO EIGEPYETOL GTNV 1OVOGPALPA, 1| OKTIVA
d1d0oNg Tov KupTMVEL (S1aBAdTaL) OAO KOl TEPLGGOTEPO OGO 1) TLKVOTNTA
LOVIGHOV TOV GTPMUOTOS UEYOAMDVEL KOl KAT® amd OPIGUEVEG GLVONKES M
KOPTOON NG KLUOTIKNAG OKTIvag eivor T€Tol, mOv TEAIKA TO POSIOKOLO
emoTpépel Tpog T yn. Ot pekéteg ko o mepapato £xovv dei&el OTL TO
QOIVOLEVO OELKOAVVETOL OGO UEYOAVTEPT EIVOL 1] TUKVOTNTO LOVIGLOD TOL
OTPONOTOC Kol 660 peYoAOTEPO €ivol TO UNKOG KOHOTOG A (HiKpoOTEPN
ovuyvotnTa).



Yymua 4.2.5: ETiopaocn tov unkovs KOUaTog oty aVvaKAaon

Avtd to copmepdopata emPePaidvovion oto oynua 4.2.5.

Yta oynpata 4.2.6 (o) kot (B) onuewdveton n dtoupopd mov vIapyel peTashd
NUEPAG Ko vOYTag avtiotoly, OTOV 1 TUKVOTNTA 1OVIGHOV (AOY® EAAEYNC
NAMOKNG EVEPYELONG) Elvar pKpATEPT).

(o)
B



2yua 4.2.6: Exidpoon the mokvOTHTOS 10VIGUOD GTHY OVAKAGON

Me avtioTpo@o GLALOYICUO KOTOANYOVUE GTO GUUTEPOCHO OTL M OvAKAOGoN
POOIOKVUAT®OV — UEYOADTEPNG OLYVOTNTOG OmoUTEl  HEYOADTEPN  TLKVOTNTO
OVIGHOV. XT0 OVAOTEPO CTPOUOTO TNG OVOSEAPOS OVIUKADVTOL PodOKOHLOTO
VYNAGTEP®V GLYVOTHTOV. ZTO KOTOTEPO CTPMUATO OVOKAMDVTOL Ol YOUNAITEPES
GLYVOTNTEC.
Av 10 padloKOpH dEV VTOGTEL OVAKANGT TNV 10VOGQALP, SEPYETAL OO
LTV Kot kKaBmG amocPnveTot xavetat Tpog To AmELPO.

I'n

H yovia mpoéontwong 6 g wopatikng oxtivag (oyfuoa 4.2.7) emiong
empedler 10 Qovopevo NG ovaKAaomSg.  Amodsikvdetoar 0Tt 060
peyoAvTepN givor n Yovia TpOGTTMOONG, TOGO SIELVKOADVETOL TO PULVOUEVO.

Yua 4.2.7: Exidpaon te ywviag mpoertmwans oty aveKiooy

Mo dedopévn moukvéTMTA OVICHOD ©C oOplakn ovyvotnta f;, mov
YOPOKTNPILEL TO AVTIOTOUYO 10VOCQUIPIKO OTPOUN, Bempeitar 1 péylot
oLYVOTNTO KOLOTOG TTOV TPOSTHUATMOVTOS KAOETA TNV 10VOSPALPO. UTOPEL VaL
avaKAAOTEL. AV 1 GLYVOTNTO TOL TPOCTIMTOVTOG KVUATOS Eval LEYOAVTEPT
Ao TNV OPLOKY, TO KOO JeV OVOKAATOL, OAAG TPOCTEPVE TO AVTIGTOLYO
GTPOLLOL.

O ovvdvacprdc TG cLYVOTNTAG TOL KOUATOG KOl TG Yoviag TpdonTmong 0
™G aKTivag 001nyouV 6ToV OPIGUO TG UEYIOTNG YPNOIUNG CLYVOTNTOS Kot
™G ehdyotng oplakng omdotaong kdlvyng. o dedopévn ovyvotnta
EKTTOUTNG, OTOaV 1 Yovio TPOCTTOONG &lval JKPOTEPN OO A OPLOKN
yovia 0 T0 MAEKTPOHOYVNTIKO KOUM OEV OVOKAGTOL Kol yévetal (oyfqua
4.2.8).



A

ymua 4.2.8: Opiraxn ywvio, avaxioons Kol 0piloky oxootooh (EOENS

Me avtiotoyo cvALOYIoUHO, OTOV pag evolapépel N (evén peta&y ovo
onueiov A kot B (A: kepaia exkmounng, B: kepaio Aymg), t0te dedopévng
™m¢ andotaong AB vrdpyer pid péyiot ovyvommta MUF mov pmopel va
ypnowonomBel (MUF : Maximun Usable Frequency) kot népa and v
omoio. OgV UTOPOVUE VO TETVYOVUE POOIOETIKOWVMOVIDL ©€ HIKPOTEPT
amdGTACT).

Anadny: < MUF 4)

H andéotaon mov avtictoryel otv tun g ovyvotntag MUF ovopdleton
erdyotn oplokn omdotaon (evéne. Kuvpotwég axtiveg , dpa KaAvym,
GLVOAVTOVUE HOKPVTEPO OO LTI TNV OTOGTOCT.

To padiokdpo Katd tnv O100popr] TOV GTO. 1OVOCPUIPIKE GTPOUATO
voiotatar onpaviikny eacbévnon. H eEacBévnon eivor peyalvtepn, otav
0 wVIcUdg TV OTPOUATOV givar peyoAddtepog (Yoo mopddstypo, Tnv
NUéEpA) Kot 0600 1 cvyvOTNTO TOL KOUATOG &ivor pKpOTEPN. AVLT 1
TOPOTAPNOY 00NYEL GTOV OPIoUd TNG EAAYIOTNG GLYVOTNTOS EKTOUTNG
(LUF : Lowest Usable Frequency) mov pmopei vo ypnoiporondei kotd
TNV EKTOUTY|, ®GTE TO KOUA va. unv amoppoen el (amocPeotel) tedeimg and
™V 10vOGQalpaL.

Mo padiolevén pe 1ovos@alpikd kopa givor Aomdv dvvatn yio. cuxvoTNnTEG
exmoumg petasy tov ey LUF kot MUF.

Ov  Owebveic  opyoviopol  podOETIKOWOVIOV — TPOcsdopilovy Kot
avaKkowvovouy TG Tég tov ovyvotntowv LUF kot MUF pe Bdon ta
OVOGQOIPIKA  OEOOUEVO. OV  EMKPATOOV KABE @opd Kol 7oV, OT®G
avaeépOnke mo Tavw, £X0VV GNUAVTIKY £APTNON ald TNV PO, TNV ETOYN,
™V NAMOKD dpactnploTnTa Kot dAAovg Tapdyovtes. Oco Kot



vo @aivetar mepiepyo, KAT® omd OPICUEVES 1OVOCPOIPIKEG GLVONKES
ovpPaiver n wpocsdloplopevn cvyvotnta LUF va givon peyoidtepn and
ocvyvotta MUF. ¥ avt) v mepintoon m ocvvOnkn (4) dev pmopel va
wavoromBel kot 1 padolevén pe 10vooEapikd KOpoTo €ivol EVIEANDG
advVOTY).

YOUTEPACUATIKA, GLYKEVIPAOVOVIOG oT0 oyfua 4.2.9 to  @owvoueva
d14000mMg ToL KOHATOG €0GPOVS KO TOV 10VOSPUPIKOD KOUOTOG 1| KOUOTOG
ADPOL 00T YOVLOCTE GE OVO CLLOVTIKES TOPATNPNOELS:

(o)

®

Symua 4.2.9: 2ovovaouog kGAowng amo KOUG. E0GPOVS Kol 10VOTPAIPIKO
Kouo.



Av 1 gldylotn oploKn amOGTOCT) TEPA OO TNV Omoilo EYOVUE KAALYM pe
1OVOSOUPTKO KOMA Elval HeyaAdTEPN amd TNV HEYLOTN KAALYT atd TO KOO
€0dpovg, T0TE LVILApyEL ‘pIa LAV 611G’ OOV JEV PTAVEL TO EKTEUTOUEVO
amnd tov mound onjua (oynua 4.2.9a). Eivon mpdypott chvnbeg 1o gavopevo
€vag TOUTOC PASIOETIKOVOVING Vo AapPBAVETOL TOAD HOKPLE KOl Vo, Unv
vdpyel KaBOAoL My o€ evolaueces BEoels.

e Av 1 gldylotn oploKy amdGTOoT TNG 1OVOsEoptkng Levéng eivatl g
Ot tééng peyéBovug pe v andotac KdAvyng Tov KOUATOG £66.9OVGS
(oymua 4.2.9B), toéte otV Kepaio ANYNg €xovpe ™ SGLUPOAN TV dVO
KOUATOV oL  akoAoVONcav dtopopetikods dpdpovs. Emedn), ommg
ONUEIMCUE KOl HUe GAAN gukoupia, 1 CVUPOAN €lval SLOVUCUOTIKY, TO
amotédeopa e€aptdTon amd Tn oXETIKN Pdon twv 6V0 onudtov. Mropsei
va givor aBpototikd (evtovotepo oNua) 1N OQAPETIKO (EATTOUEVO
onua). Eivar 10 pavopevo tov ‘owreiyemv tov ofpartog (Fading)’.
Ot droretyerg dev givarl otabepd poarvopevo, oAl eEeMooeTon GUVEXDC.
E&aptdtar amd TOUG OpOUOVE TOV ONUATOV, TNV KATACTOCN TNG
1OVOSOUPAG, OO JEVTEPOYEVEIG EVOEYOUEVMG OVOKAGGELS TOV KOUOTOG
o€ gUnOdLa, amd TIC LETEMPOAOYIKEG GLUVONKES K. 0.

Egapuoyy 1: Eyer ovokorvwbesi omo tmv opuodia vmnpesio Oti o1
ovyvotnres MUF kou LUF eivou 22 MHz xou 12 MHz avtiotoryo. Tloio 1
TOIES OTTO TIG TOPOKAT® GUYVOTHTES UTOPOVUE Va. EmLECOVUE V1oL pao1oLedn
LLE 1OVOTQYOIPLKO KOUO. .

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

Aven: Mropodue vo, emilélovue tigc 16 MHz xor 19 MHz, mwov emoinBebovy
™ oyéon (4)

Egapuoyn 2: Kouo ovyvotnroc f1=20 MHz n f,=28 MHz avaxidtal
eVKOAOTEPO, TV 10VOaQaipa, YmobBitovue Ot kai 0i 000 GUYVOTHTES
1Kavomo1o0v ) avvOnkn (4).

Aven: To kbuo ue ovyvornto 20 MHz (ueyoldtepo unkog kOUOTog).

A10.0061 TOV IIKPOKVUATOV

Me 10 7yevikd Opo WMKPOKOUATO OUOOOTOEITOL TO TUAUO TOV
NAEKTPOUOYVITIKOD QACUOTOG pE cvuyvotnteg mépay Tov 300 MHz won pe
KN KOpotog pkpdtepo Tov 1m.
2VYKEKPIUEVAL:

o Ta dekatopetpikd kopata ond 300 MHz éw¢ 3 GHz.

e Ta exatootopetpikd kopata and 3GHz éwg 30 GHz.

e Toa ytmootopetpkd kopoto omd 30 GHz émg 300 GHz.

O1 ovvOnkeg dtadoong etvar akpPdg ot idteg 1 avTég TV VITEPPPAYE®V, LUE
EUQOON OTO YEYOVOS OTL AOY®D TOV HUKPOV UNKOV KOUOTOG UTOPOVV Vol
ypnowomomBodv  yu T padolevéelc Alav  KatevBuvTikég  Kepaieg
aviroywv dwotdoemv. Adym NG KOTELOLVTIKOTNTAG TV KEPOUILDV OEV
ATOLTOVVTOL PLEYOAES 1OYVEG EKTOUTNG (oynpa 4.3.4a).



H wwitepn alomoinon avtdv tov KOPAT®V, TOL AdY® TNG VYNANG
oLYVOTNTOG EMITPETOVY OLOUOPPACELS LUEYAAOV €0POVE WE TEPACTIO OYKO
TANPOPOPIag, avolyel VEO KEPAANLO GTIG TNAETIKOIVMVIES.

I'm

(B)
2ymua 4.3.4: Padioledieis pe pikporouoto.
a) Me ortikn emapn kepoiwv ) Méow dopvpopov

[Ipdypatt, kobOC To KOPATO QLT OOTEPVOVYV EVKOAON TOL GTPOUOTO TNG
1OVOGOULPAGS, YPNCUYLOTOLOVVTOL EVPVTAT GTIS O0PVPOPLKES EMKOIVOVIES.
H exmopnmn wor m Aqyn TovV onUAtoVv YiveTol HE KOTOTMTPIKEG KEPOIES
VYNNG KatevBuvtikodtntog Tov PAETOVY T0 S0pLEOPO (Tapdypooc 4.4.4).

Egapuoyn @ Xe pooioledln vmepfpoyéwv KouaTwv to. OYn TV KEPOLWDY
ekmounns kor Anyns eivar avtiororyo, 400 m kou 200 m. Na extyunbei to
UIKOG TOV pooiniekTpixod opilovio.

Aven: Azno ) oyéon (5) vmoloyilovue o€ uétpo.:
D = 140656 m = 140,656 km



Mukpokvpotikéc padtolevtelg

AvOPETasOTS

Avapsteddimg

Eneon omyv mepintmon tov pukpokvpotik®v (evéemv eltvarl amapoaitnt
N ONTIKN E€MOPN TOV Kepawdv, 1M euPéleld TtV ocvotnudtov sivot
meploplopév. I' avtd ypnolponoteitar cuyvd n TEYVIKN NG TOAAUTANG
OVOUETAOO0ONS TOL ONUATOG, Om®G @aivetor oto oynua 4.4.5. Ot
wkpokvpatikés  (evéelg (yvwotéc ko pe tov opo Radio Link)
YPMNOLOTOLOVVTAL EVPVTATO OO TNAETIKOWVMVIOKOVS 0PYOVIGUOVGE, Kot Oyt
puoévo, pe gvpd @dopo SUOPPmong Yoo (evéelg Alav KatevBuvtikég
‘onueiov’ wpog ‘enueio’ (point to point) q ‘mworlami®v enueiov’ (point
to multipoint) pe pikpn w0y exmoumng.

Yyua 4.4.5: Mixpoxouotixég (edlels pe morlomAy avauetadoon

Aopopopikég CevEerg

O dopvopikég Cevelg etvar puxkpoxvuatikés (evéelg ‘onueiov’ mpog
‘onueio’ M ‘moAlomAdv onpeimv’ 6mov 0 avaUETAOOTNG £xEl TOTOBETNOLT
TOVO G€ SOPLPOPO GE TPOYLA YOP® OO TN V1.

Zynuo
4.4.6:4opvpopixés
(evéeic

Mo tAnpng (evén péow
dopveopov amortel Eva
eépov kopo yoo Cevén amd 10 oTafUO EKTOUTNG €0G.POVS TPOS TO
dopuPOpo, Tov omoiov M ovyvotnto ovopdletor avepydpevny (up link
frequency), kot éva @épov yia (evén amd 10 opLEOPO TPOG TO oTAOUO




€0GpovG, TOL omoiov 1 cvyvotnTo. ovoudletar kotepyopevn (down link
frequency) (oynua 4.4.6).

2T1C S0pPLPOPIKES EMKOVAOVIEG, AOY® XPNONG KATEVOVVIIKOV KATOTTPIKAOV
KeEPULOV (TapaPOMKEG KEPAIEG) T OTOLTOVUEVT] 1OYVE EWVAL YEVIKE LKPY],
g pepikd Watt. X7 éva dopuvpopo tomobetovvior cuviBwmg moAlol
AVOUETOOOTES, Yo Vo EEVTNPETNOOVY TOALEC aveEapTnTeg padloleviels.

H ypnon tov dopupopmv onuepa yeVIKEDETOL KOl 0EOTOOVVTOL Y10l
POOTOPOVIKEG KOl TNAEOTTIKEG EKTTOUTES, Y10 PAOIOTNAEQPMOVIOL KOl Y10 TNV
Kyt ThAEQmVia.

IMopmos

SLSau

210V¢ 6TaBROVG €0G.POVG TIG TEPICCOTEPES POPES HE TNV TEYVIKN TNG
molvmAellog OHOOOTOIOVVIOL TG  ONUOTO TOV  TPOEPYOVIOL  OTd
TEPLGGOTEPOVG YPNOTEG 1 OO TEPICCOTEPEG TNG UG EQAPUOYES. AvTO
yivetal, yuo voo unv amoteiton yio kdbe epappoyn aveEdptnn dopueopikn
Cevén. Mo mapdaderypo, 00O TMAEOTTIKOL GTOOLOL OUAOOTOIOVY TO, CILLATOL
000 aveApTTOV EKTOUT®V Kol ypnowomowovy vy ™ (edvén kowvd
AVOUETAOOTY GTOV 1010 S0PLPOPO. LTNV KvNTH TNAEP®VIO, OLLAOOTOOVVTOL
vy dopveopikn Cevén amd ) pio HIEPO otV GAAN TO. GNHOTO YIAMAO®V
ypnotadv. H teyvikn g molvmie&iog yiveton pe tpdémo mov emtpénel maal
TO JYWPICUO TOV CNUAT®V 0T MY , BOTE VO SPOLLOA0YN B0V TPOC TOVG
TeMKoVOg ypNoteg. Xto oynua 4.4.7 @aivetol n TEXVIKN TNG QPOCLOTIKNG
moATAEE 0 OOV TEPIGTOTEPQ OO £VOL GNLOTO. OUAGOTOLOVVTOL, [LE TPOTO
OV Ol PAGHOTIKEG TOVG {DVEG Vo UV 0AANAOKOAVTTOVTOL X1 ANYN UE
KatdAAnia @iltpa Ba dwymplotobv mdAl ko Ba dpoporoynbodv oe
ave&ApTNTOLG YPTOTEC.

Yymua 4.4.7: Emciyerog oopvpopikog atobuog ue moivmieio

Yrdapyovv dopv@opor vyniig M yopning tpoyds (MEO, LEO),
avéioyo pe To VYog mov Ppiokovtal, v oVTOL TOV omoiwv 1 Kivnon
(tepotpoen) elvar ovyypovn pe v kivmon ™G yYng ovopalovrot
ve®oTtaTiKoi d0pv@opor. H tpoyid tovg ivar mave amd tov 1onuepvd oe
aktiva Tepimov 36.000 km kot gaivovtot akivinTol amd 0molodnmote onpeio

me Yne.



Tomot padrolebéewv

Ta @owvopeva g S1Ad0onG Kot Ot 110UTEPOTNTES TV PUSIOKVUAT®V
kaBopilovv, avdioya pe v mepinToorn, TOV €EOMAICHO Tov  Oa
YPTCLOTOCOVLLE KOl TOV TpOTO aS10ToINoNG TOL.

Ag dobe T1G PACIKOTEPEG EQAPUOYEGS.

E@appoyéc pasogpoviag

2T1C €QApPUOYES NG podopmviag To onuo amevfivetoar o€ TOAALODG
O£€KTEC, 01 00101 MG TPOS TO GVGTNIO EKTOUTNG £xovV Tuyaia BEom. [Tpémet
Aowmdv va ypnoomondel peydAn 1oybg EKTOUTNAG TOL PEPOVTOG, Yl VO
eCaocpaiilel peyahn euféieta ko emmAEOV 11 KAALYT TOL YDOPOL Vo Eivor
oQaIPIKN. AVTd 1GYVEL TOGO Y10 TIG PASIOPMOVIKES EKTOUTES GTa. pesaior 0G0
ka1 otV FM padopwvia, mov eivar ot {ovn tov vrepPpoyéwv. [owaitepa
oV teLevtaio TEPITTOON, KOOMG OMOITEITOL OMTIKY EMAPY TOV KEPULDV
TOUTOV Kot OEKTT, 1| KEpaio EKTOUTNG TPEMEL vo TomoBetnOel og vyduetpo,
o€ kdmoto Povvo, AOPo 1 YNAd THpyo, dote 0 omTikdg opiloviag va gival
peydrog. To 1010 woyvel, pe HEYOADTEPN EUPOOT), YO TIC EKTOUTEG TNG
mAedpaong, mov mpaypatonoovvtal otig {oveg tov VHF kot otig {dveg
twv UHF xopdtov.

2yua 4.4.1: 2ty podiopwvio awaiteitor coipikn KGAVWH Kol UEYOAN
eupélero. Ot kepoies tomobetovvior ynia.

Av 0 y®pog Tapaymyng tov mpoypdupatog (studio) de Ppickeror oTov
1010 Y®po pe TNV KePOLo EKTOUMNG, TO GO LETOUPEPETOL OTIV KEPOLQ
elte pe opoatovikd kaA®ddo (av m amdotaocr eivol pukpr) eite pe
UIKPOKVUOTIKN KATeLOUVTIKY padloledién, Ommg amodideTol 6To oy
44.1.



Eqappoyéc padrotniepoviog

[Tpdkertar yio emkotvovio HETOED GUYKEKPUEVOV OVTOTOKPLTMV, TOV
mpaypatorowvvior ot (ovn  tov  vrepPpoyxéov  (VHF) ko
dexatopetpik®v  kvudtov (UHF). Edd ot dwutepdtnreg eivor moAlEC.
Kabe oavramokpitic ocvppetéyel o€ kdmowo JSiktvo  padlothAepmviog,
StB€TEL TN 1K1 TOL HIKPY] GVOKELT| EKTTOUTNG KOl ANYNG TOV ‘TOUmodEKTY’
pe  kpn  Kepaie  mov  pECH  KATAAANANG  owdtaéng  (ovledktm)
YPNOUYLOTOIEITOL KO Y10 TV EKTOUTMY KOL Y10 T AYN TOV ONUATOV. TNV
MEPIMTOON VTN 0EV £YOVUE TO OKOUMUO VO YPNCUYLOTOMGOVIE HEYAAN
oYL EKTOUTNG, O10TL GTOV 1010 YDPOo, otV idto TOAN, otV 1010 TEPLOYN
TPEMEL VA, GLVVTTAPEOLY TOAAE GLGTAUATO , TTOAAG POSLOdIKTLA , OO0 LE
10 d1kd pog, mov Ba e&umnpetioovy ToALoVG yprotes. Ot Kavoveg Aomodv
YPNONG TOV GLYVOTHTOV (TOV SOECIHOV SOA®Y) Kol EKUETAAAEVLONG
TETOIWV OIKTO®V glval moAv avotnpoi. Kabopilovior amd tovg debveig
TNAETIKOWVOVIOKOVS OPYOVIOHOVS Kol €EEIOIKEVOVIOL OO TIC OPUOSIES
vInpecieg kdbe kpdtovg pe peydAn avommpdmra. Ot ¥pPNGYLOTOIOVUEVOL
TOUTOOEKTES VITAKOVOVV GE aKPIPElS Kot TPoKaBOPICUEVEG TPOSLOYPOPES
Ko EAEYYOVTOL OVOTNPA OO TIG approdeg apyés . H 1oybg exmopunng toug
elval meploplopévn kol dgv mpémel o€ kappio mepintmon va Eemepdoet
GUYKEKPLUEVT TIUN).

Hopaderyua: Evicyouévwg to diktvo paoiotnlepmvias tov mopooPectikod
oouotos owobéter wm ovyvotnro exkmournns 170,125 MHz. To oavtiotoryo
POOI0OIKTVO MGG GAAnS vrnpeaiog eivar oty ovyvotnta 170,150 MHz. To
POOLOOIKTVO IS TpiTnS vINpeTiog eivol oty ovyvotnta exkmourns 170,100
MHz. Kabévoag, oniaodn, orabéter o (ovy 25 KHz omov mpémel va ywpéoet
70 QOO0 THG OIKHG TOD EKTOUTHS, TOD OLOUOPPDUEVOD PEPOVTOS, TOV ELOOUE
070 TIT0 KePaAa10. Meyiatn 16y0¢ EKTOUTHS TOV KAOE TOUTOIEKTH V1oL OAOVG
eivou To. 25 Watt.

EmonuévOnke 011t 67 avtég 11g {dVEG cLYVOTHTOV, Y10 VO EXOVUE GMOTY|
EMKOWMVIO, OTOITEITOL OMTIKY EMAPN TOV KEPULDY EKTOUTNG KOl ANYNG.
[Tpoxvmtel 6TL N guPéreta KAALYNG TOV GLGTNUATOV CLTOV Vol GYETIKA
LKpY|, W0wiTEPO G€ TEPLOYEG LE TOAAE PLGIKE EUTOSIO AOY® LOPPOAOYinG
€00(POVG, EVIOC TOAEWV, EVTOC KTIPIMV K.A.T.

21N paSIOTNAEP®VIO YPTCILOTOLOVUE TPELS TPOTOVS EMKOVOVING:

- Tnv arif (SIMPLEX) emkowovia:

Ot dVo ovtamokpitég S1fETovV TOUTOSEKTN (TOUTd Kol OEKTY)) UE TOV
TEPLOPIOUO, OTOV EKTEUTEL O VO, O GAAOG AapPavel kKot avtioTpo®o



(omuo 4.4.2). Kar ot 600 ypnoiponoodv v 10 pépovca cuyvotnta
EKTTOUTNG KO AY1|G.
2yua 4.4.2: Movtédo simplex poodioemikotvaviag

- Emxowovia ainpoc apeidopopn (FULL DUPLEX)

(1)
(f2)

YTOVC OVTOTOKPLTEG TOL PPIioKOVIOL O EMKOWVOVIO TOPEYETOL M
duvVaTOTNTO VO EKTEUTOVY KOl VO AOUPAVOLV OTOV TOUTOOEKTY] TOVG
TOVTOYPOVE (TALTOYPOVN OIAlD. KOl aKPOOON). TNV TEPITTOON OVTH
ypnoonoovvior 6o @épovoec cvuyvotnteg, f1 ko f, . H ovyvomta
EKTIOUTNG TOL €VOG €ival cuyxvoTnTo AMYNG Yo Tov GALO, OTg amodidetal
oto oynua 4.4.3.

Zymua 4.4.3: Movtédo full duplex padioemixoivwviog

- Hpwopeidopopn Levén pe avapetaootn (SEMI DUPLEX)

o va avénfoovpe v guPélelon TOL GLOTNUOTOC PASIOTNAEP®VING,
YPNOLOTOEITOL AVApETASOTNG TTOV ToTOBETEITOL GE LYNAD oNElo, DGTE Vo
eCaocpaiiletar pécm avtoh M PASIOEMOPY] TOV OTA®V cvokevdv. O
avapetadotng (repeater) cvvovalel 0éktn kot mound (oynfuoa 4.4.4) xou,
KkaBmg N kepaia Tov givor ynid, dnuovpyet peydro padioopilovta.

AvapeTodoTng

K] Moprig
AfkTig

Yymua 4.4.4: Pooioemikotvavio Heow ovoUETo00TH

Kabe teppotikdc moumodéktng (tov ypnotr) ENKOW®VEL pe KAmolov dAAo
HEC® TOL OVAPETAOOTN O 0TOi0g, AoV AAPEL £va ONUO, TO EMAVEKTEUTEL.
Onwg paivetar kKot 010 oyfua, n (evén amoutel TV xp1Hon oVO TOLALYIGTOV
ovyvottov, f1 kot f, . Ot cLGKEVEC TOV XPNOTOV EKTEUTOVLY PEPOV OTN
pia cvyvotta (mapadetypa, v f1) kot Aapfdavovv oty GAAN cvyvotnTa
(f2). Avrtibeto o avapetadotng €xst ovyvotnto Aqyng v (fi) kot
ovyvotta ekmoumnc v (f2).



TI'popués uetapopdas. Ouoa&oviko kaiwoio

Yuvbwg 6’ éva cLOTNUO EKTOUTNG M Kepaia 0 PpiokeTor TOAD Kovtd
010 TeMKO oTAd0 evioyvong tov onuatog. H miektpopayvntiky evépyeia
LETOQEPETOL TTPOG TNV KEPATD LE EOTKA KAADOID DYNADV GLYVOTHT®V, TOV
AOY® TOL POAOV TOLG TAL OVOUALOVUE “YPUPPES PETAPOPAS’ .

Yrdpyovv moArol TapAaUETPOL TOL AQUBAVOVTOL LITOYN OTNV UEAETN TOV
YPOUU®OV HETAPOPAG Kot gV ypnotponoteital o 1010¢ THmog KaAmdiov g
OAEG TIG EQPUPUOYEG.

[No Owevkdilvvon mpémet va  yivouv  kdémoleg emonuivoels. Otav
YPNOUOTOOVUE OTOV MAEKTPICUO £vol OTMOL0ONTOTE KOAMO0 Kol TO
TPOPOOOTOVUE LE OCLVEYN 1 EVOAAACOOUEVI] MUITOVIKN TAOCT YOUNANG
ovyvotnrtoag, m.y S0 Hz, 10 uixog kOatog Tov 6NHatog sivat:

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

[Ma Tov vroAoyIod TOL PELUATOC G’ £Vl T KAAMSITOL, TOV 0ToioVL TO
puiKog etvar moAD pkpdTEPO amd TO PNKOG KOUOTOS TOV ONUOTOG OV
SEpyeTal amd 10 KaAMOl0, Bempovpe 0Tl To peduao 6° OAO TO UNKOG TOL
KoA®diov €yel v 1010 T, mov vmoAoyiletal amd TO VOHO TOv Q.
Aniadn, To KaAmolo yapoktnpiletal and v Quikn tov avtictoon R ) myv
€0IKN TOV Ovtiotaon avd povado pnkovg. Ot vmoAoyiopol Tdong Kot
pevOTOC etvon oAol.

Avrtifeta, yio ofuoata (peOHOTO) VYNADV GLUYVOTATOV, TO TPAYHOTO OEV
elvalr 1660 amid. AG mAPOVLUE £vo OKOUO TOPAOELYHO HE oLyvOTnTO
onuatog f =30 MHz. v mepintmon ovth T0 UNKOG KOUATOG ivar Poig
10 m. Av 10 KoA®OO 7OV OOBETOVIE Y1OL VO TPOPOSOTNGOLUE TNV
avtiotoon eoptov R tov oynuatog 4.5.1 givar 100 m, to pedpa 1 n tdon
oL B LETPTCOVE GE JOPOPETIKA ONUEID TOV KOA®OIOV dev €Yovv TNV
O Tiun, oAl ovt) e€aptdtor amd 1o onueio oto omoio Ba yiver M

Hetpmnon.

—= 0. =10m' ==
I |

BVAY, VAVE

fapeisn s T | PR

@ Avrtigtaon

Cevwvitpra poptiov

Yymua 4.5.1 : Pebuo oyniav coyvotntwy o€ ypouun) HETOPOPAS



Daivetar Aowmdv OTL GTNV TEPITTOON OVTA 1| GLUTEPLPOPE TOV KOAMSIOV
dev meptypdpeTon TAEOV HOVO amd TO VORO Tov Q. Xe aKOpo VYNAOTEPESG
OLYVOTNTEG EYOVUE TNV EUEAVIOT KO GAA®V QOIVOUEVOV (Yl TopAdELyLLa,
TO EMOEPHKO POLVOUEVO OOV TO PEVUO OEV OATPEYXEL OLLOOLOPPOL OAN TN
dlToun Tov ay®Yov, OAAd pOVOo TNV €EMTEPIKN EMPAVELD TOVL) KOl TO
TPOPANLO TNG HETAPOPAG TNG EVEPYELNG ELPOVILETOL OKOLLOL TLO TOAVTAOKO.
Me GAlo AOyla, T0 KOAMOO0 OTIG LYNAEG cuyvotnteg O yapaktnpiletal
pHovo amd Ty QuIKN Tov avticToon.

A — MW —— i

—_— e €== e

AmodekvOETOL OTL 1] GUUTEPLPOPA LG YPOLUNG HETOPOPAS TEPTYPAPETOL
KaAVTEPQ, av Bemproovpe OTL N Ypopu aroteAeiton amd pid aAAniovyio
VIOV, OVTIGTAGEMY KOl TUKVOTOV, OTOG PoiveTon 6To oyfua 4.5.2.

Yyua 4.5.2 1 looddvapo kOKAwUo ypouUnG HETOPOPOS
UE KOTOVEUNUEVO, OTOLYELO,

O Tiég tov otoryeiowv R, L ko C, mov divovtatl avd povado pikovg Kot
Oyt Yy T0 GOVOAO NG YPOUUNG (YU avtd AEyovtal Kol KOTOVERNUEVO,
otoyyeia), eoptdvior amd TOV TPOMO KOTOGKELNG KOl TO YEMUETPIKA
YOPOKTNPLOTIKAE TOV KOA®IIOV.

Ot avtiotdoelg R elvar vmevBoveg yio 10 yeyovdg (Tov SomioTdVETOL
TEWPAPATIKA) OTL TO oMo, KOODG OldideTOl S0 HEGOL TNG YPOUUNG,
e€aoBevilel apod pépog g evépyeldc Tov petatpénetal o Bepuodmta. H
e€ac0évnon (a) Tov onpartog petpiétol oe dB/km.

O ovvovacpdg Tov TViov pe Tov TLKVOTH oynuatilel éva youniodapotd
¢@iAtpo. 'ETol 1 Ypopun LETOQOPAS COUTEPLPEPETAL MG M0 GAANAOVYIL Ao
youniodwfotd @idtpa mov, OTMC €OQUE OTO TPONYOVUEVO KEPAAOLO,
neplopilovv m Lovn déhevong (to vpog {dvng , Bandwith) tng ypopung
HETOPOPEG. AVTO onuaivel 0TL, OVOAOYO UE TIS GLYVOTNTEG OTIS OMOiEg
Bélove va gpyactovpe, TPEMEL Vo, EMALEOVUE TNV KOTOAANAN YPOUUN
LETOPOPAG.

‘Eva GAAO yopokInploTikd UG YPOUUNG HETAPOPAS &lval ovTtd 7OV
ovopalovpe “yapaktnploTiki avriotaon’. H tiun g yopoktnplotikng
avtiotaong otvetar amd T oyéon

Re=L/C



Rc

Xapaktnplotiki
avtiotaon

Kol €EAPTATOL OO TO YEMUETPIKA YOUPUKTNPIOTIKA TG YPOUUNG LETOPOPAG.
H @uown onpacio g ¥opaktnpioTikig aviiotaong ivat ToAd onuovTik.
IMa va éyovpe ™ pé€ylotn HETAPOPA 16YVOG od TOV EVICYLTH ££000V TOL
TOUTOV TPOG TO POPTO, ONAAST TNV KEPAiQ, TPETEL 1] LIGOIVVAUN OVTICTOON
™G KEPALOG VO 1GOVTOL UE TNV YOPOKTINPLOTIKY] OVTIGTACT TNG YPOUUNG
LETAPOPAGS, ONAOON TPETEL:

R|_ = Rc .

Zymua 4.5.3 1 H ypouun petapopdg yoporxtnpiletor omo to uéyebog Re. 1oovikn
ovvOnkn uetopopag evépyetog: Ri=Rc

Y11g ovyvotnteg émo¢ kar 1 GHz ypnowomotovvror cuviBwg 600 &iom

YPOUU®DV UETAPOPAS, TO OUOOEOVIKO KOAMOIO KOU 1) CUUUETPIKY YPOLLLUN
00 ayOYDV.

e To opoaoviko Kar®O10

Movemisd f

(@) (B)

H ovwnbéotepa ypnowomotodpevn ypopun petagopds ival to
opoa&ovikd koAmoto. H xvlvopikn popen tov kot 1 Stopn Tov
eaivovtal oto oynua 4.5.4.

Xyua 4.5.4 : Mopen (o) xar drazoun) (B) opoolovikod kalwdiov

Amotedeitor and Kevipikd aywyd dwopétpov d, o omoiog mepdrietan
amd £vo, GTPOU LOVOTIKOD (TOAVOBVAEVIO 1] TEPAOV), EVD 0 dEVTEPOG



ay®Y6g KOAMVOPIKNG Lopenc mepPdiret To cuvoro. EEmtepikd vdapyet
Yo TPOPOAAEN VEO OTPOUA OVOEKTIKOV TAACTIKOV.

Av 1n ecotepikny Odpetpog tov  e&mTepkon  aywyod eivor D,
OTOOEIKVUETOL OTL 1| YOPOKTNPIOTIKY OVTIOTAOT TOL OUOOEOVIKOD
KaAw®diov divetar omd T oyéon

Rc= (138/Ne)log(D/d),  (6)

OOV € M GYETIKN SNAEKTPIKN oTabePd ToV povetn. Eivon mepinov 0,66
Y povet ard mtoAvatBvAévio kot 0.70 yio povetn and TepAov.

To opoagovikd koA®O0 ovoudleTonr Kol  OCOUUETPY  YPOLUN
petopopds, O10TL Tpogodoteital amd Tov evioyvtn €Ed6dov e
OAGUOUUETPO UETACYNUOTIOTH (€VOG OKPOOEKTNG OTn Yelmor), Om®G
eaiveton oto oynua 4.5.5.

Evicyutie _|
ropwon —— | |

Yymua 4.5.5 1 Metapopd, evépyeiag mpog v kepaio.
UE OUOOLOVIKO KOAWDOLO

Ytov mivoka mov 0KoAoVOET diveTal EVOEIKTIKA O TUTTOG KAA®OIOL pE TO

avtiotoryo €Vpog LOVNG TOV TPOGPEPEL, TNV TIUN TNG YOPOKTNPIOTIKNG
TOV QVTIOTOONG KOt TIG PACIKEG EQAPLOYES GTIG OTOTEG XPNOLUOTOEITAL.

Iivakoc 0pogEoVIKOV KOA®IIMY

Tomog Zc Xoyvotnta AmocPeon Epappoyég

RG-59/U 73Q 100 MHz 10,0db/100m  TV,HF
400 MHz 21,0db/100m

RG-11/U 75Q 100 MHz 7,5db/100m  VHF
400 MHz 16,0db/100m

RG-214/U50Q 100 MHz 6,0db/100m Sat TV,UHF
400 MHz 14,0db/100m
900 MHz 23,5db/100m

RG-58/U53,5Q 100 MHz 16,0 db/100m HF,CB



Na avaeépovpe T€A0G OTL 1 TOYVTNTA TOV KOUATOG GTO OHOAAEOVIKO
KOA®MS0 divetal amd T oyéon

¢ =c/e, @)

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

Evpog {ovys lertovpyias. Piltpa

Ag Bswpnoovpe éva onua s(t), mov £xel pacuatiky {ovn and Fmin ,

Fmax .

Gmll '

(a) (o

Av avtd 10 onua Bélovpe va To EMECEPYACTOVUE, YO TAPAOELYLOL VO TO
EVIGYVOOVUE XOPIG VO 0AAOIDGOVIE TO QOCUATIKO TOV TEPLEYOUEVO (TNV
Cdvn cLuYVOTHT®V TOV), TPEMEL O EVIOYLTNG 7OV Bol YPNGUYLOTOMGOVLE VA
evioyvoel pe Tov 0o TpOmO OAEC TIC (QOCUOTIKEG oKTiveg Tov. Mg
amAovotepa Adyla, TPEMEL O EVIOYLTNG Vo cefactel OAO TO QAGUA TOL
onuatog. Eppeca, dniadn, opiovpe ™ L{dvn cvyvotitov Agttovpyiog Tov
EVIOYLT, TOV TPEMEL VO EIVOL LEYOAVTEPT 1] OPLOK( {01 HE TN QACUOTIKN
Covn tov ofjuatog (oynua 3.5.1).

Yymua 3.5.1 : To ebpog Acttovpyiog Tov eVIoYDTH (CHUELDVETOL UE KOKKIVO)
OTOUTEITOL VO EIVOTL UEYOADTEPO OTTO TNV POoUOTIKY (VN TOD GHHaToS. () ()
Ta paouata atny €icodo Kol atny EC000 TOV EVIGYVTH, OVTIOTTOLYO.

Tn {dvn Aertovpyiag v ovopdlovpe cvyvd ko ‘evpog {dvne’ (Bandwith
— umavtyouno, otV ayyAKn YAOGGO).

2V MEPITTOON MOV O EVIOYLTNG OEV UMOPEl vo epyootel oe OAEG TIG
CLYVOTNTEG TOV OGS EVILAPEPOLY, TO GNHa 6TV ££000 Ba etvar PTYOTEPO
Kol aALol®péEVo (oynua 3.5.2).




G(D4 A

(8] f O
Symua 3.5.2: Av o evieyvtis oe «oEfetony oAn T pacuoatikn {OVH T00
onuazog, oty €000, To GO EIVaL 0ALOIWUEVO, EYEL TOPOLUOPPOTH.

Yrépyovv Tepmt®dCES TOL BEAOLUE VO 0ALOIDOGOVE 1) Vo oAAGEovpE TV
apywn eacuatikn {ovn evog onjuatog; Befaimg vrdpyovv. Yrapyovv Opmg
KOl T0 KOTAAANAQ KUKADUOTO TOV UTOPOVUE VO, KOTOOKEVAGOVLE KOl VoL
YPNOLLOTOU|COVLLE, Y10 VO, TETOYOLUE avTOV T0 610)0. Elvan ta ‘@iktpa’,
YVOOTH amd GAAO padMuo, To omoio YPNCULOTOOVVINL TAPA TOAD OTIG
miemkowvovie. Edd pe xamola mapadeiypoato Oa eotidoovpe otnv
AELTOVPYIKY] GUUTEPLPOPA TOVG,.

G(DA A

sit) Pilpo s'(t)
Cdvng

O 300 3400 af
z)

Ej— 20Hz 15K Hz

(300) (3400

Y10 oyfua 3.5.3 mov axoiovbel ypnoipwomoodue €va QIATpPO, Yoo vo
neplopicovpe T OV TOL PAGLOTOG TNG OMALNG KO VO ONLLLOVPYT GOV LE TO
TNAEPOVIKO GTLLOL.

yua 3.5.3: Aguiovpyio tov THAEP@VIKOD GHUOTOS UE KOTAAINAO QIATPO

To @iktpo oYeSAOTNKE, MOOTE VO EMTPEMEL EMAEKTIKA TN SEAELON €VOG
uovo (pecaiov) tunuotog g {dvNg tov apytkod GNUaTog. ATO OVTH TNV
dmoym eivor @idtpo S1édevong {dvng. BéPara to oo ommv €Eodo eivan
SLUPOPETIKO aTO AVTO TNG EIGOJOV.

I'evikd, avdAioyo pe To TUAUO TOL PACUATOG TOL EMAEYEL Eval OIATPO, TO
dlakpivovpe oe:



G(DA

A v Al eveng

(Pa) EAEdvn MEhevamg
(Poll)
“Hr
— e 5
S

Xapniodwfatéd N yopnrorepatd @idtpo. Eivar avtd mov emiiektikd
aenvel vo dtEABeL To younAo Tunpo cvyvotntev. H Asttovpyio tov Ko
70 GUUPOAO TOV Paivovtal oto oynua 3.5.4. Tov.

Symua 3.5.4: Zaovy oiédevons kar oOuPoro Tov Younlomepoatod piltpov

G(DA
| Z.A.
Eoljprmremnsees 1 o
i —_—
A 1 P
H -
/ f

YynroowPaté 1 vyniomepatod @idtpo. Eivar avtd mov emAektikd
agnvel T OAELGN TOL VYNAOL TUNUOTOG TOV ovyvotHTewv. H
Aertovpyia Kot To GOUPOAO TOL Paivovtal oto oynua 3.5.5.

Zymua 3.5.5: Zowvy diédevong kar adufolo vynlomepatod piltpov

G(DA
(Po)
) ~
L O

[t | T

®irtpo nérevong Lovns. Eivar avtd mov emrpémer tn Oiédevon
GLYKEKPIUEVOL LEGOIOV TUNHOTOS TOV PAGLATOC.
ymua 3.5.6: Aeitovpyio kou ovuforo piltpov diédevons {ovng



H Aertovpyia kot to sOpPoAd Tov @aivovtal oto oyfua 3.5.6.

®irtpo amoppwyng {ovng. Elvar avtd mov dev apnvel va di€AOet
OVYKEKPIUEVO LEGOIO TUNHO TOL GAGHOTOG VO onpoatoc. H Asttovpyia
K0l TO GUUPOAO TOV PAivVOVTOL GTO GYNLLOL

ymua 3.5.7: Aettovpyio kar adufolo piltpov amoppryns (oOvng

3.5.7.

Ging Gink

(Pa) [ (P}
‘Pur!"'--"'---'" tl"ln}_____ - -

-y

J'IHE\H- M».Ell.rlk

Gifyk Gink Il| } o

[Fa) Pl .
(Pol2) (s i i i

=Y

/ 10k Hz -!"__

I[Na vo pmopovue vo ektipufioovue 1o €0pog Cdvng Asttovpyiag &vog
QIATPOV, €VOG EVIOYLTH Kol YEVIKOTEPO, €VOC GLOTNUOTOS £YOvUE OAOL
amodeytel 6t Ta Opra TG {dVNG elvar o1 GLYVOTNTES GTIG OTOTEG 1] 1OoYVS TOL
onpatog otV €060 vroPifaleton katd 3 dB, dnAaon dapeiton S dv0, o€
oxé0m HE TNV oYY oL £YEL TO ONUA OTIG oLYVOTNTEG Asttovpyiog. Avtd Ta
opla ovopdlovtar ‘evyvotnTeg amokonns’ (oynua 3.5.8).

ymua 3.5.8: diapopa piltpa. Opiouog twv coYvoTHTWV ATOKOTHG



Egapuoyn: Xro wopodeiyuozo tov oynquatos 3.5.8 o1 ooyvotyTeS OmOKOTHS

glvou:

- T1a 10 younlomeparo piltpo fo, = 500 Hz.

- T 1o gittpo Lovye T, = 1000 Hz, f,,= 6000 Hz.

- T to vyniodaforo f, = 10 kHz.

- Ta épra e {ovng lertovpyiog tov evioyvrn eivor f1 = 100 Hz |, f, = 20
kHz.

2116 TNAETIKOWV®Vieg 1 évvola Tov gVpovg {dvng Aettovpyiog apopd OAa T
GLOTNLOTA KOl VITOGVGTHLOTO TOGO TOV TOUTOV , OGO Kol TOL OEKTY. AQPOpA EMIoNG
Kot 10 PEGO d1adoong eite avTo gival KOADI0 gite omtikn iva gite 10 KeVO. [a
TOPAOELY LA, £VO KAADO10, AGY® TV TOPACITIKMOV YOPNTIKOTHTOV (TUKVOT®OV) Kol
TOV TOPACITIKAOV TNVIMV TOV TO GLVOOEVOVV, CUUTEPIPEPETOL MG PIATPO KoL dEV
umopel va ypnotporo et yio I HETOPOPA 0TOLOVONTOTE GNHOTOS. To TMHAEP®VIKO
SIGVPHOTO KOAMDIO OTOOEIKVOETOL GTNV TPAEN KOAD Y10 TO TNAEPOVIKO GT LA, TOV 1)
QOacLaTIKY ToL {dvn glvor pikpn. Agv umopovLE VoL YPNGILOTO|GOVE TO 1510
KOAMSL0 Y10 TO LA TG TNAEOPAOTG, TOV £XEL TOAD EVPVTEPO PAGHLOL. XTO GTITL LOG
STIGTOVOLLE OTL TO KAAMAI0 TG THAEOPAONG Eivar O1apopeTikd. Elvatl kolvopiko,
Le KeEVTPIKO ayayo kot Bopdxion kot ToAd akpiotepo amd to mponyovuevo. To
KOAAMO0 anTd Eivol E101KNG KATOGKELNG KO TPOSPEPEL LEYAAVTEPO EVPOS LDOVNG
Aertovpyiog (bandwith)

H évvoia tng kepaiog

2V elooywyn Tov Kepaiaiov gidape 6Tt o1 Kepaieg eivor S1OTAEELG ATOTEAOVEVEG
0td GLOTNHLOTA AYOYDV, TOV EKTEUTOVY 1) CLALAUPAVOLY NAEKTPOUOYVITIKA KOLLOTOL.
Mo v exmopnn ot kepaieg cuvocovtal otV 5050 £VOG TOUTOV, EVA Y10 T AW
ovvoEovtol otV 16000 evog 0EKTN. Mia kepaia ekmounng pmopei e€icov KaAd va
epyaoctel Kot o¢ kepaio AYNg, Kot avtiotpopa. Mdaiota avti 1 kepaio Oa dwatnpei
TIC 101G 1010TNTEG (TT.). TPOTIUNOT TPOG OPIGUEVT KATEOOLVOT EKTOUTNG — ANYNC)

Kot 6ToVg dVo podhovg. e To Adyo awto, dtav e€etdlovpe kepaies, cuvnOmG
EPLOPILOLOOTE OTIC KEPOUEG EKTOUTNG, OPOV 1) LEAETT) TOVG KAAVTITEL KO TIG KEPOLES
Mymge. Ztnv mpdén OUmS 01 KEPAIEG EKTOUTNG £XOVV GLVIOMG JLPOPETIKY LOPPT
amd TG Kepaieg AMyNg, yioti oxedtalovTol Y10 Vo, IKOVOTO100V SL0POPETIKEG
OTTOULTTGELG.

M kepaio g Aettovpyio propei va Oempndel KOKA®LO GUVTOVIGHOV e TTNVio —
TUKVOTN G€ GEPA, OTMS aVTO ToL oyfuatog 6-10(a). Emedn éva tétoto kdkhopo £xet
LIKPEG OLUGTACELS, OEV €ival SLVOTO VO AKTIVOPBOANGEL IKOVOTOINTIKA TaL
nAektpopoyvnTika kopato. To pedpata mov KuKAOPOpPoUV GTIG TAELPES TOV
Bpiokovtot TOAD KovTd PETOED TOVS Kat £xovv avtifeTeg KaTeELOHVOELS, £TGL DGTE OL
EMOPACELS TOLG AAANAOEEOVOETEPDOVOVTOL.
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2mua 6-10. Xyéon uetold kepaiog Ko KOKADUATOS GOVTOVIGUOD

ATOHOKPOVOVTOG TIG TAGKEG TOL TUKVATY], TO PEVUATO OTOLLOKPOVOVTOL HeTAED TOVG
Kat apyilovv va péovv mpog NV 101a katevBvvon. ‘Eva t€to10 KdkAmpa, 0nwg Tov
oynuatog 6-10(P), axtvoPolret, aALL Kot TAAL Gyl IKOVOTOMTIKE, 0OV T PEOLLOTOL
OTIG TAAKEG TOL TUKVOTY e£akoAovOOVV va Exovv avtifetec katevBivoels. Av Oumg
KOTOPYNCOVE TIC TAAKES KO OVTIKOTAGTICOVLE TO TNVio pe v0OYpappo aywyod,
Ommg 6to 6-10(Y), Ta pedpTO YIVOVTOL TAVTOD OLOPPOTO KOl TO KOKAMLLOL
LETOTPEMETAL GE KEPOL OV eKTEUTEL KovoviKd. H apyikn yopnrikdtnta kot
OLTETAYMYT ££0KOAOVOOVV VoL LTTAPYOVY KATOVEUNUEVEG KATO UNKOG TNG KEPOLOG
(oxnuo 6-10(3)).

210 onpeio owto Tpémet va Adovpe v dyn OTL 01 Kepaieg cuvosovtal oTig eEG00VC
TOV TOUT®OV L TN Bondeta ypappdV HeTa@opds Kot vo Buunbodpe 0Tt €va KOppaTt
YPOUUNG LETAPOPAS LE KOG A/4 Kol avolyTO GTO TEPLLO TOV, GCUUTEPLPEPETOL GOV
éva ouVToVILOUEVO KOKA®LO GEPAGS, OT®S anTO TOL oyNuatog 6-10(a). Av Aoutdv
TOPOVUE IO YPOUUT LETOPOPAS KOl 0€ KOG A/4 amd TO AKPO TNG OTOLOKPOVOVLE
TOVG AY®YOVG LETOED TOVG, Bl £YOVILE L0 KOVOVIKT] KEPOTQL.

2ymua 6-11. Kepoio A/2 kor n mpoélevan s

H xepaio Tov oynuatog 6-11 givon pua kepaio A/2 wov ovopdleton kot dimoro. Ot
KOTAVOUES TNG TAOTG KOt TOV PpEVIOTOS KATA UKOG TS TG Kepaiag Bupilovv )
ypouun A/4 pe avorytd téppa. X1o HEGO TNG KEPALOG OOV GLUVOEETAL 1) TTYN
TPOPOJ0Giag, epeaviletal kotkia pedLOTOC, VA oTO dKpa TG Kepaiag eppavifovtol
Kowieg tdomng. Ta pedparta Kot 01 TAGES ONUIoVPYOHV YOP® amd TNV KEpaia £vol



niektpopoyvntikd wedio. [loAd kovtd oty kepaio To medio eival otevd cuVOEdEUEVO
pali g Kot To HeyaADTEPO PEPOC TOL OTAMG TIYOLVOEPYETOL LETAED TNG KEPOLOG Ko
TOV YOP® YOPOL, Y®pig va aktivoPolieitan pokpvtepa. To Kovivo avtd medio
ovopaletol edio emaymyns Kol EXEL TO YOPAKTNPLoTIKO OTL e€acbevel ypriyopa pe
TNV AmOGTACT, £TGL MOTE GE LEPIKA UNKN KOLOTOG LOKPVUTEPO OO TNV Kepaia,
mpaxtikd eapaviCetar. 'Eva pépog dpme amd tnv evépyela Tov KOVTIVOL TESIOV
AOCTATAL OO TNV KEPaia Kol OV EMOTPEPEL TG® G' aVTN. AVTO TO HEPOG EVEPYELOG
OTTOLLOKPVVETOL [LE TNV TOVTNTO TOV PMOTOC KOl S1odIdETOL GTOV EAEVOEPO YDPO MG
NAEKTPOLOYVITIKY akTvOPoAla. Xe Teployég Aomdv pakpld amd v kepaio vIdpyeL
uoévo avto 10 TEdI0, TOV OVOUALETOL TEDIO aKTIVOfoLiag Kol EYEL TO YOPOKTNPLOTIKO
ot 0ev e€aoBevel onuavtikd pe v andotaon. Ot acvppateg cuvdEoelg petalh Tov
KEPOLDV EKTOUTNG KO TOV LOKPIVOV KEPALDOV AYNG Yivovton pe T Porfeta tov
nediov aktvoPoAiiag.

ToOmol kKepOIOV EKTONTIG

Ot kepaieg LmopovV va yopI1oToHV GE GOVTOVIGUEVES KUl AovvTovieTeS. Ot
GUVTOVIGUEVES KEPOLES EYOVV UNKOG TTOV EIVaL TPOGAPLOGUEVO GTT] GLYVOTI T TOV
PEVUOTOC TG TTNYNG KL OEV UTOPOVV VO, AEITOVPYTGOVV TKOVOTTOTIKE GE
SPOPETIKEG AT’ QVTH GVYVOTNTEG. AVTIOETA, Ol AGVVTOVICTES KEPALEG LTOPOLV VO
Aertovpynoovv eEIGov KaAd o€ TOAD dtopopeTIKES Hetalh Toug cuyvotntes. Ot
Kepaieg OUmG aVTES £x0VV GLVNOMG LEYAAO UNKOG KO TO YOPUKTNPIOTIKA AELTOVpYiog
TOVG 0eV v amoAVT®G oTabepd, Yol HETABAALOVTAL EDKOAN OO TIG EMOPACELS TOV
YOp® x®Pov. ' Tovg AdYovg aVTOHE YPNCLUOTOOVVTAL GYETIKG GTAVLAL.

O1 cVVTOVIGUEVEC KEPOLES XPMOYLOTOLOVVTOL TOAD GLYVA. Kot avtég pe ) oepd toug
yopiloviar og 000 KATNYOPIES, TIG GVUUETPIKES KOl TIG AGVUUETPES. Ol GUUUETPIKES
KEPOIES TPOEPYOVTOL ATTO AVOTYLLOL YPOUU®DV A/4, Exouv, ONA0OT|, YEOUETPIKO UNKOG
I=M/2. Avtéc, dmmg eidape, ovopdlovtal diroia M kepaieg Xeprd. Mia €010
CLUUETPIKY] KEpaia elval avTr Tov oynuatog 6-14. AvtiBeta o1 0V UUETPES KEPOIEG
£YOLV TO GO UNKOG OO TIG CLUUETPIKES, YIOTL TOVG AEITEL TO éval Amd TO VO
tunuoato A4, mtov anaptiovv o dimoro. Ot kepaieg avtég Pacilovv ) Aettovpyia
TOVG GTO POLVOUEVO TOV NAEKTPIKOV £10MA0V. To niektpikd eidwAo oynuatileton pe
™ Bondeta evog aydyov emmédov, 1o omoio tomobeteitan kKabeta oTOV AEOVA TNG
Kepaiag kovtd otn B€om tov onpeiov Tpoodoaciog tg. To eminedo avtd Aettovpyel
ooV KaOpEPTNG Y10 TO NAEKTPOLLOYVNTIKE KOUOTO KOl £TG1 TO TESTO TNG GV UUETPNG
Kepaiog Topapével 1010 pe anTo TG GVPPETPIKNG. Ot kepaieg avTOL TOV THTTOL
ovopalovron kepaiec A/4 M kepaiec Maprovi. To pOLO TOL AYDYLLOL EMTEGOV UTOPEL
va Tov ToileL To E60poc N Lol KOTOAANAN LETAAMKT KaTtaokevT| (oyfqua 6-12).
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2ynua 6-12. Kepoio A/4

O GVVTOVIGUOG TOV TOPUTAV® KEpaL®Y 6N cLyvoTnTa ekmounig f yiveton e
pOOoN TOL PNKOLVG TOLG, Phoet TG oyéong (6.1). Etot éxovpe :

[_h_m [t
4

Kepaia Xeptl : 2 of (6.3). Kepaio Mapkove :

1

A (6.4)

Otav 1pnoHOTO0VHE VTOVG TOVS TOTOVG, B Tpémel vo Buuopaote 6TL I TOOTNTO U
QVTUTPOCMOTEVEL TNV TAXVTNTO TOV PEVUATOS GTNV KEPaia, oL gival Lkpdtepn Katd 5
¢ 10% amd v taydTa Tov EmTOg. TNV TPdsn maipvoope U = 285.000.000 pétpa
70 dgvTEPOLETTO Ko Pydlovpe TO P KOG TG KEPALOG GE PETPAL.

XopoKTNPIGTIKG KEPULADV

IMa kdBe kepaio vapyovV pa GePd amd peyedn mov yopaxtnpilovyv ™ Asttovpyia
NG KO TNV KOTAAANAGTNTA TG Yia kdOe mepintmon ypnons. To xapakTnploTikd avtd
elvar To €ENG :

1. Hwwovyvotnta fo.

H 1d1oovyvotnta givan 1 cuyvotnta 6ty omoia cuvtovileton puo kepaio Le
doopévo unkog. Ommg eldapie, pio Kepaio GULUTEPIPEPETAL GOV GUVIOVIGUEVO
KokAopa LC kot 1 cuyvotnta cuvTovicoL TG Umopel vo vroloyiotel fdoet
TOV TYOV TNG KOTOVEUUEVTG XOPNTIKOTNTOG KOl AVTETAY®OYNG TNG. Emeidn
OU®G avTd o LeYEDM dev ivat YvmoTd, KaTapedyovpe 6TIG OYECELS (6.3) Kot
(6.4), mov T1g Abvovpue mwg mpog f kat vworoyilovpe v WocLVYVOTTA, BAcEL
tov pnkovg |. "Etot £yovpe :
u 1

fLu:- = o
Kepaio Xeptl : 2l (6.5). Kepoio Moprdvt : 4 (6.6)

2. To gvepyd vyog hg,.

Ot kepaieg 0ev akTvoforodv ££iG0V 16YLPA NAEKTPOLLOYVNTIKE KOUATO O
OAa ta onpueio tovg. Kovtd oto onpeio tpo@odociog 1 £vtaor Tov pebITog
glvorl peydan Kot o' autd EKTEUTOVTOL KOl TO TTLO 1oYVPE KOUATO. 2T dKpol
O1OVL TO pevpa PUNdevileTon N ekToum elvar PNSEVIKY|. AV 1 KOTOVOUT| TOV
PEVUOTOC KOTA UNKOG TNG KEPAING 1TOV OUOIOpOpeN, ToTE Oa lyopie TO 1510



1GYVPN EKTOUTY| HE PKPOTEPO VYOS KEPAiag. AvTO TO HKPOTEPO VYOG
ovopdletat evepyd N NAeKTpkd Vyog kot etvan tepinov to 60% tov
YEOUETPIKOV VYOUE .

Opodpopipn
KOTdWIr|
pelipam;

Mpaypanee
K OTOOH
pedpaTag

2yniua 6-13. T'ewuetpixo (1) kot evepyo (h) dwog kepaiog

3. Ouvovtiotdosig £16000v Kol akTivoforiog.

H kepaia aviimpoconedel Lo aviictacsn @opTiov yio tnv Inyn mov v
tpopodotel. Epdcov 1 kepaio axtivoBolet, apoapel KAmolo mocd evépyelog
amd TV mYN. AVTO T0 TOGH evEPYELNG BemPEiTOL OTL KATAVOADVETOL TAVD GE
Lo 1000VVOUTN ®UKY] aVTIoTACT), TOL OVOUALETON avTicTacy aKTivofolios
(Rr). Extog amd v evépyela mov axtivoBoleital, KAmolo emmAéov 1060
EVEPYELOG KATAVOADVETAL 0TV Kepaia yopic va aktivofoindel. To mocd avtd
LETATPENETOAL GE BEPUOTNTA OTIG SLAPOPES AVTIGTACELG TOV Ay®Y®V N YAveTal
6€ JPPOEG AMOY® TOV KOKOV LOVOGE®MY. AVTO TO TOCH evépyelag AEe OTL
KOTOVOADVETOL TV 0TIV avtictacy anwieiov (R,). To dBpoiopa avtdv
TV 600 avTIoTdoemV ovopdletol avrictaocy e16édov (Rin) e kepaioc. Mia
kepaia A/2 €xetl avtiotaomn aktvofoiiag mepimov 73 Q kot avtictoon
anoiewwv mepitov 7 Q. 'Etol n avtiotaon €160d0v ¢ givon 73+7=80 Q. M
kepaia A/4 €xel akpPdg TIg LIGEG TYWES VTAV TV avTiotdoewy. Etot:

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

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

4. O BaBpog amddoonc.

Epocov and v 160 mov £pyeTon otnv Kepaia Evo LEPOG YAVETAL TNV
avTioToon anmAEldV, katahlapaivovpe 0Tt N 10Y0¢ Py mov axtivoPoiein
kepata elvor pikpotepn amd v 16y0 Pin mov divel n mnyn oty kepada.
Ovopdlovpe Baduod amddoong N g Kepaiog To TNAIKO :

L E

I I

"P, R, +R,

13
BAémovpe 611 0 Babpog anddoong Pedtidverar 6o pukpdTEPN YiveTon n
avtiotaon anmieldv R, g kepaiag. H avtiotaon avty prnopet va petmdel
KvovTog KOADTEPES TIC LOVMGELS TNG Kepaiag Kot gpovtilovtag va ivorl KoAn
N ayoyrdTTe ToL (PLGLKOD 1 TEXYNTOV) E6APOVS OTNV TEPIMTOCT TOV
OGUUUETPOV KEPALDV.

5.  H kotevfuvtikétnTo Kot 10 KEPOOC.

Kopid mpaypotikn kepaio dgv EKTEUTEL TOL NAEKTPOLLOYVITIKA TNG KOHLOTO
OHOLOLOPPO TTPOG OAES TIG KaTELOVVOELS TOV YDpov. H évtaon g



akTvoBoAiag Tpog opiopéves KatevBHVGELS elval LEYAADTEPT) GE GUYKPIOT| LE
dAheg. Avtod og Bempeitar pelovekTnua, oAAG PdAAov TheovEéKTno. Ag
Bélovpe, Yo mapddetypa, 1 kepaio evog padtootadol va aktivoBolel Tpog
T EMAVO, YIOTL TPOG LTI TNV KATELOHVVOT OEV LITAPYOVY AKPOATES TOV
o1afpov. Ot KateLBVVTIKEG 1O10TNTES TOV KEPOLDY TEPLYPAPOVTAL OO TO
Oaypappo KatevhuvTiKOTNTOG, TO GLVTEAECTY| KOTELOVVTIKOTNTOS KOl TO
KEPOOG.

To dbypappa KatevBuvTIKOTNTAG EIVAL L0 YPOPIKN TOPAGTACT) TOV LAG Oivel
NV £VTaon TS oKTVOBOALG TNG KEPOLNG TPOG O18.POoPES KATEVOVVOELS TAV®
o€ éva enimedo Kot yio onpeia mov anéyovv e&icov amd v kepaio. Ydpyovv
Sy PALILOTO Y10 TO 0PLLOVTIO KOl TO KATAKOPLPO EMimed0. AvTd Tol

Sy PALLUOTO LTTOPOVV VAL XOpoYOoUV HETA Atd AVOADTIKOVG VITOAOYIGLOVG 1
VO TPOKVYOVV OO HETPNOELS TNG £VIONGTG TOV NAEKTPOLAYVITIKOD TTESIOV
YOPW amd TNV Kepaia. Xto oynua 6-14 eaivovtol To dtoypappoTo,
KaTeLOLVTIKOTNTOG Log 0pLLovTIoG Kepaiag A/2 6To optlOVTIO EMIMEDO KO LLOG
KaTaKOpLENG Kepaiag A4 6To KaTaKOpLEO ENiNed0. AOY® TOV TPOTOL
KATOvVOUNG TG axtivoPoiiag oto opiloviio eminedo, n kepaio A/2 ovopdleton
oirhorotevBovtikn, evd N M4 movkatevGovriky.
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2ynua 6-14.

Awaypopo karevBovrikotnrog kepoiog /2 (o) kot kepaiog A/4 ()

H «epaia Beopeitoanr 0t givar tomoBetnuévn 6to KEVIPO TOL JAYPAUUATOG.
2to OloypappoTe  OlOKPIVOVTOL  KAEIOTEC KOUTOUAEG — TEPLOYEG, TOL
ovopdgovtar Aofoi. Ot Aofol pumopodv vo pag dMGOLV Lol EIKOVO Y10, TO MG
KaTavEREToL 1 aktivofoMMa ¢ kepaiag ' éva eminedo. [a va pavtacTovue
TNV Katovoun g okTvoPoAiag oto ydpo, mpEmel va Bemproovpe OTL TO
Slaypappo TEPIoTPEPETAL YOP® otd Tov AEova TG Kepaiog.

e kdBe kepaia vapyel o katevBvvon péyiomg axtivoforiog. O Aofog mov
avtiotolyel 6’ avt ovopdletan koplog AoPoc. H évraon g axtivofoiiag mpog
NV KaTELOLVON TOL PEYIGTOL TaipVEL 6TO ddrypoppa Ty ion pe 1 kot dAeg ot
VOAOUTES EVIAGELS AVTIOTOLYOVV GE AVAAOYWMG UIKPOTEPO VOOUEPO. Y TAPYOVV
KEPOALEG TOV EKTEUTOVV TO PEYOAVTEPO HEPOS TNG 1GYXVOG TOV TOUTOV TPOG Lol
katevBuvorn. Me tov TpOTO OVTO PEYOADVOLUE TNV £VIOON TOL TESIOL GTO
ONUELO OV pOg EVIPEPEL VO YiveTal 1] ANy, X0pig va xpelactel va avEndel
N 6y0¢ Tov moumov. Ot kepaieg avTég ovopalovtol vyning katevBoviikoTnTog.
Tétoteg Kepaieg ypnoyomotel, yio mopaderypa, n EPT, 6tav kdver ekmoumég



ota Ppoayéo xopato yw tovg Eevitepévoug EAAnveg. Avtéc ol kepaieg
EKTEUTOVY OAAEG MPEC NG MUEPOS TPOG TNV ANEPIKN, OGAAEG TPOg TNV
Avotparic kKAm. To Sudypoppo KatevOLVTIKOTNTOG MG TETOWNG Kepaiog
eaivetal oto TopokdTe oyfuo. To dvorypa tov kKoplov AoPov PpickeTon amd
™ yovio @, TG omoiag o1 TAEVPEG TEPVOVV amtd o onpeio 6mov 1 €viacn Tov
nediov eivon ion pe 1o 0,7 Tov péytotov (oynua 6-15).

Pume pe Doz hofoi Kipioc Aafiac

2ymua 6-15. Awaypouua kotevBovkotyTog kepoiog

O ovvteleotg katevBuviikomntag D pog delyvel moéceg popéc peyardrepn
oy, am' oon woyv divovpe oty kepaio mov peretodue, OBo Empeme va
OMOOVLE GE L0 KEPALN TOV EKTEUTEL OLOLOUOPPO, GTO YOP® YDPO, DOTE WE
NV TPAOTN Kepaio vo £xovpe mPog TV KatehBvven Tov kvptov Aofol g
devtepng TV 101 évtaon mediov. O cvvtedeomg D etvan kobapog aptOpog
(xwpic povadeg) kot 600 peyoAdtepn €ivol 1 TN TOV TOGO VYNAOTEPNG
KatevBuvTikOTNTAG Elvon 1) KEPaiaL.

Téhog 10 képdoc G ¢ «kepaiog delyver 6,11 KoL O GLVIEAESTNG
KateLBLVTIKOTNTAG, OALA 0PoD AdBovpe VoYM kot To Pabud amddoong N g
kepaiag. Eivar G =D 'n.

To képdog cvvnbwg 10 ekPpdlovpe o VIEGUTEL, OTTOTE 1) TOPOTAV®D GYECT
yivetar : G = 10log(Dn) db. Yrdpyovv xepaieg mov £xovv képdog 20, 30 1
kot 60 db, dnradn eknépmovy mpog optopuévn katevbvvon 100, 1.000 1 kot
1.000.000 @opég evtovotepa, am' 660 Ba eE€nepmne, av TPOPOIOTOVVIAV LE TNV
{010 1oy, pa vrobeTikn Kepaia yopig KEPOOC.

ToOmol kKepOIOV EKTONTIG

Y7Rapyoov oraQopes HoPQES KEPULDV EKTOUTIG, OVALOYO PE TN OVYVOTNTO TS
ekmepumopevng axtwvopforiag, TV woyd TOL TOUMOV Kou TNV emBopnTi
KOTEVOUVTIKOTNTO. APKETA ovYva yprnoipomorovvror kepaieg Mapkove (A/4) og
01aQopeg popPES, LoY® TV €ENS TAEOVEKTNNATOV TTOV d100£TOUY :

Tia opiouévy coyvoTHTO EKTOUTIS EYOVY TO HIGO UNKOS OTTO TIG KEPAIES OImMoia
(Xeptl). AvTo TIC KAVEL KATAIANAES Y10, YPIGH GTO UEGAIA KUHOATO OOV TO
HijKog Kvpatog givor ueyalo. I mopddciyua, pia kepaio /4 mov ekméunel ota
900 kHz éyer vwog mepimov 80 uérpa.

O kepaieg A4 exmépmovyv opoldpopPa YOP® TOLS Katd T0 0p1lovTlo EMIMESO Kot
dgv eKTEUTOLY KOBOAOL TTPOG To EMAV®. AVTO TIG KAVEL KATAAANAES Yo ypnom,
OTIG TEPUTTMOELS TTOL 01 OEKTES Ppiokovial oAdyvpa Kot 6to 1010 eminedo pe Tov



TOUTO OTMG EMIONG KoL GTIS TEPUTTOOELS TOV EXOVUE KIVNTEG LOVAOEG EKTTOUTNG —
MG (1.}, TVPOGPRESTIKA OYNUATA).

2TIC YOUNAOTEPEG GLYVOTNTEG EKTOUTNG (). 0T HeCAiot ] OTO LOKPE KOLLOTAL) OL
Kepaieg A4, Aoym Tov HEYAAOV HKOVG TOVG, £XOVV T LOPPT 10TOV HE KATAAANAN
dopn| Kot VTOGTNPIEN amd AVINPIOES, DGTE VO AVTEXOLV GTH OVVOLT TOV AVELOU.
Yuyva tomobeTeital TNV KOPLEY TNG KEPOLOS £vOL GUOTNUA OO Oy®YOVS LLE LOPOPT
oyxdpoag. Avtd evepyel Gav OTMGUOC TLKVEOTY Kol avaykdlel To pedpo va
OLOOMPEVETAL BTNV KOPLPN NG Kepaiag. 'Etol mpokaleital adEnon Tov NAEKTPIKOV
0€ GYE0T LLE TO TPAYHOTIKO UNKOG TNG KEPALOG KOl UTOPOVLE VO LELWGOVILE TO VYOG
™mG. To 1010 pmopovpe va meTvov e TomobeT®VTOG Eva Tnvio otn Pdon g kepaiog.

H pébodog avtn ypnopomoteitan cuyvd oe pikpov peyéBovg Kivntéc kepaieg A4
(oynua 6-16).
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2ymua 6-16. Moppés kepaicrv A/4

Mo v koA Aettovpyla pog kepoiog A/4, Bo mpémel to £60¢00¢ TV GTO
omoio ommpileton va €xet mOAD KOoA ayoydtro. Xvvibog TéToleg KepOieg
Tono0eTovvToL 6€ ToPABAAICTIEG TEPLOYES 1 EKTACELS LLE VYPO E00POC. Ze TEPIMTMOT)
oL 1O £300¢ eivar ENpd M TETPDOES, EVIGYVETOL 1 AYOYUOTNTE TOL HE TNV
napdywon oe pKpd PAog yOAKIVOV ay®ydv HKOLS TOVAd)loTOV A/4, ol omoiot

EEKIVOUV OKTIVOTA amd TOo onueio yelmong e YPOUUNG HETOPOPAS, KAT® omd TV
Kepaio.

2ta Bpayéa M vrepPpayéa KOpata ot Kepaieg A/4 £xovv LIKPOTEPO UNKOG Kot
apketd amiovotepr popen. [ToAd cuyvd ypnoylomoteital 0 TOTOG TOL GYNUATOG 6-
16(3), xvpiwg oe oynuUOTa. XTNV TEPITTMOOT OWTNH 1| OPOPT TOL OYNUATOG TOUlEL TO
POLO TOV AYDYHOV EMTEIOV. APKETE GLYVA YPTCLLOTOLOVVTOL ENIONG KOl OL KEPOLES
wmov T ko I' dmwg emiong ko 1 kepaio Ground Plane (ykpdovvt miéw). Ot kepaieg
T ko I" efvor amhomompévee popeég g Kepaiog Tov oynuatog 6-16(y), evod 1 kepaio
Ground Plane mpoépyetat and tov tHmo 6-16(a).

Y1ig kepaieg T kon I' 1o 0p1lovTio Tunpa AEITOVPYEL MG YOPNTIKOTNTO KOPLPNG
KOl EKTTOUTY YiVETOL HOVO amd TO KatakOpLeo Tufpa. v kepaio Ground Plane to
QLGIKO £00LPOG EXEL AVTIKATOOTAOEL Ad TPELS 1] TEGGEPIS UKTIVAOTOVS Oy®YOVS UNKOVG
M4, povopévovg amd To KotaKOpueo TUNpa, mov ovoudlovior teyvntod £dagog. H
KAMon autov TV oyoyodv Tpog Ta Kate kabopilel Kot v avtioTaorn €600V NG
Kepaiag, mov oyedov mhvta eivor 50 Q. H kepaio Ground Plane tonobeteiton ebxoia
og VIEPLYMUEVES BEaELS Ko 1 armoAafn Tng eivon mepinov 1,5 db (oynua 6-17).
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2yniua 6-17. Kepaoieg tomov I (a), T (B), kou Ground Plane

Y10 Ppoyfo KOpOTO TOAD OLYVA YPNOLUOTOLOVVTOL ETIGNG KOl oL 0PLLOVTLIES
Kkepaieg oimora (A/2). Ady® TOoV draypappatog KatevOUVTIKOTNTAS TOVG, AVTES OL
kepaieg tomoBetovvron kaBeta mpog TV emBopnt oevOvven ekmopmis. To
NAEKTPOROYVITIKO TTEGIO TOV ONUIOVPYOVV TPOEPYETAL GO TO GLVOLAGHO VO
KUHATOV, OUTOV 7OV EKAEUTETOL GUEGH OTO TV KEPOUIO KOl OVTOV 7OV
OVTOVOKAATOL 6TO0 £00.00C KAT® amd avT). Etol To vyog T0v dimoiov mave amo
™ YN £yl peydain onpocio. Xovi0mg avTég ov Kepaies TomodeTovHVTUL 6€ VYOG
petalv A2 ko A/4 mave and to £da@oc.
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2ynua 6-17. Opi{ovrio kepaio dimoio

H xepaio tov oynuatog 6-17 katackevdletor gvkolo omd amdid VAKE Kot YU ovTo
xpnopomotleitan ToAd amd Toug padtoepacttéyves. H avtiotaon eicddov g eivon 75
Q kot €161 TPOEOJOTEITOL HE OUOOEOVIKT YPOUUN NG 100G YOPOKTNPIOTIKNG
avtiotaonc. H amoAdapn g sivar mepimov 1,2 db.

Av o1 op1lovTiotl aymyoi amoteAobvtal and GYETIKA AETTO VPO, 1] KEPOLX
ocvvtoviletot o€ pa pdvo cvuyvotnta, n omoia tpokvTEL amd T oyéon (6.3). Oco
OL®G ALEAVOLLLE TO TTAYOG TV AYOYDV TOCO TEPIGGOTEPO KOV YIVETOL 1] KEPOLN VOL
EKTEUYEL KO G€ AAAEG YEITOVIKEG cLYVOTNTEC. ME TOV TPOTO 0LTO OWEAVETOL TO EVPOG
Cdvng e, KATL oL 68 TOAAEC TEPMTMGELS givat Wtaitepa emBuunto. Etot, ota
vrepPpayéa KOpTH, OOV TO UNKOG TOL dITOAOV lvar puKkpo, ot optlovtiol aywyol
KATOoKELALOVTOL 0T GOANVO CAOVUIVIOV KOl OEV AOLTEITOL GTHPLYLOL OTA GKPOL
tovG. Této1eg Kepaieg TorofetovvTon GLVNOMS KATAKOPLEO, V1oL KOAVTEPN
EKUETAALEVOT TOV SLOYPAUUATOC KATEVOVVTIKOTNTAG TOVG (o)L 6-18).
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Zyipa 6-18. (o) Karaxdpvpn kepaio — dimolo pe didypapua karevBovikérnras kou
(B) ovaoimiwuévo dimoro

To pikpd punkog g Kepaiog mov ¥PNOLOTOIEITOL 6" AVTEG TIG VYNAES GUYVOTNTEG
EMTPEMEL TNV KATAOKELT] EVOG AAAOL TOTTOV dimoAov, TOL OVOUALETOL OVUIITAWUEVO
dimoio kot paivetot 6to oynua 6-18(P). To avadimlmpévo dimoro Exel dpota
YOPOKTNPIOTIKG EKTOUTNG LE TO OTAO SIOAO, OALA SLOPEPEL GTNV AVTIOTAON
€16600v, 1 onoia etvan 240 g 300 Q. To avadmAmpévo dimoro cuyva
YPNOLUOTOEITOL GOV KEPaiol AyMG 6TV TNAEOPOON.

To wkpd pnAKog KOUATOG A oTo VIEPPpayfo KOUATO EMITPEMEL VL
KOTOOKELOOTOOV  TOAOTAOKEG KEPOIEG OMOTEAOVUEVEG OO GLOTOLIES TOAADV
TUNUATOV, TOV OVOUALOVTIOL GToLyelokEpaiss. AVTEG 01 Kepaieg TOPOVGIALoVY VYNAO
K€POOG Kot KatevhuvtikdOTNTA. YTAPYOLV OVO TLUTOL TETOLWV GTOUYEIOKEPOLDV, Ol
OPOCITIKEG CVGTOLYIES KL Ol TPOPOOOTOVUEVES CVCTOLYIES.

Mo TopaciTiK) GVoTOLYI0 amoTEAEITOL ad o Bacikn Kepaiot GLUVOEOEUET
OTN YPOUUN HETAPOPES, TOL OVOUALETOL TPOPOSOTOVLEVO OTOlEl0, Kot €vav M
TEPLGGOTEPOVG AYMYOVS TTOV OEV GLVOEOVTOL TN YPOUUT LETAPOPAS Kot ovopaloviot
napaocttikd otoyeio. To mapacitikd otowyeio Exovv Aa@Pd SUPOPETIKO UNKOG OO
TO TPOPOOOTOVUEVO oTolElo. Tuvmikd mopdderypo UG TOPOUGITIKNAG CLOTOUYING
amotedel n kepaion [dyxt (Yagi), mov ovoudletor €tot mpog Ty tov ldmmva
gPELVITI IOV TNV emvonoe (oyfuo 6-19).
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2yniua 6-19. Kepoio Yagi (o) kot oaypouua katevOovrikotnrag () e kepoiog

Ymv kepaia Yagi to éva mopacttikd ototxeio givar mepinov 5% pokpdtepo and o
Bacwkd dimoro kot ovopdletar avaxkiaotipoc. To dAlo mapactitikd otoryeio eivon
nepinov 5% Kovivtepo amd To Oimoro kol ovopdlerar koatevBuvripoc. O
avaklaotpog anéyel omd to dimoro amodotaon 0,15 — 0,254, eved o kotevbuvTHPOg
andotaon 0,1 — 0,2A. M€pog ToV NAEKTPOLLAYVNTIKOD KOLUOTOG TOV EKTEUTETOL OO TO
dimoAo avtavaxkAdtolr amd To TOPACITIKA oTotyelo Kot cuvovaletal Pe TO apykd
KOUOL, LE OTOTEAEGIA VO EYOVUE PEYAAT gvioyvomn NG akTvoPoriog Tpog TV TAsLpd



TOV KatevBuvTnpa Kot peydin eEacBévnon mpog v mAevpd Tov avaxiactipa. Etot
N kepaio Yagi eivon po kepaio povokatevbuvtiki. Me ) pHoper| tov oyuatog 6-
19(a) éxer amolafny mepimov 8 db. Mmopodv va mpootebodv péypt war 20
Katevbuvtipeg otV Kepaia, omote 1 amoAaPn g pmopet va. etaoet kou to 17 db.

O dA\Ahog TOmoG oTotyeloKepaiag elval ) gpopodotovuevy ovotolyio. Avty elval
po Kepaia wov £yl 400 1| TEPIGCOTEPQ OITOAN, T OTTOiaL £ivo OAQ GLVOEOEUEVA LUE TN
YPOUU] TPOPOOOGIG Kol dlEVBETOVVTOL £TO1, MOTE VA TAPEYOLV KATEVOVVTIKOTN T
Kol k€PO0G. Ymapyovv 1Tpelg Pocikoi TOTOL TPOPOSOTOVUEVOV CLGTOWIOV, M
OVYYPAUIKI], | HETOTIKY KOL 1| AKPOTVPOOOTIKI].

H ovyypopukn kepaio aroteieiton and dvo 1 mepiocdtepa dimora, TomobeTnuéva,
omwg oto oynpa 6-20. Ta KN TOV YPAUUOV LETAPOPAS TOV GLVOEOLV TO SITOAM
elval vwoAoyioUEVa £TC1, DGTE M EVEPYELDL TOV TOUTOV VO PTAVEL GE O TOVG LE TNV
dwa eaom. 'Etot ta kopata mov mapdyovtar and kdbe dimoro mpootifevtal oe avtd
TOV GA®V Kol Tapayovy pa eotiacuévn oéoun. H ouyypapikn kepaio e§akolovdel
va glvan SumhokatevBuVvTIKY, 0ALG TO S1dypapLpa akTvoBoAiag Tng eivor TOAD To
0TEVO OO TO SLAYPOLLUO TOV OTAOD SITOAOV, TOPEYOVTOS LEYOADTEPN
KatevBuvTikOTTO Kot KEPHOG. LuviBwg Tomobeteitan g KatakdOpven BEom, Yo va.
umopel va ekméumel oAdyvpa 6To optoVTIO EMMESO GOV O TAYKATELOLVTIKT KEPOiD
ne kKEPAOG.

(o) (R

2mua 6-20. Xvyypopurn kepaio. (o) kar oraypouuo. kotevbovrikotntos ()

H petomikn kepaio amoteleiton amd dimora A/2 cuvdedepnéva OTMS GTO GYNLN
6-21. Mmopobv vo. cuvovacToLV d00 N TEPIEGHTEPA GTOLYElD GLVOEdEUEV HETAED
TOVG Kot UE TN Ypouu| petopopds. H ypapun dtactavpodveral omd dimoro o€ dimolo,
YL vo. UTopel VoL TPOPOJSOTEL TOL OTOLXELD [IE ONUA GOCTNG PACNG Yo TN Asrtovpyia
m¢ kepatog. H petomkn kepoio 0ev axtivofoiel katd unkog tov AGgova ToV
otoyeiov, Omog o kepaio Yagi, aAld petomikd, onAadn kdbeta oto eminedo G
ovotoyioc. Eivor o kepaio  duthokatevBovtiky pe vynAd  KEPOOG Kol
KOTELOVVTIKOTNTA. XU}V GUVOLALETOL HE U0 UETOAAKY OVOKAOGTIKY] ETQAVELL
TOPAAANAN Ko oe omootoon A4 amd to emimedd ™. Me tov Tpdémo avtd
LETATPENETAL GE LOVOKATEVOVVTIKTY KEPaiaL.
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2xnuo. 6-21. Metwmikn kepoio. (o) ko orypoyua katevovrxotntog ()

H oxkpomvpodotikn «xepaio amoteAeitonr amd €va ocOVOAO dimoiwv A2
ovvoedepEvav HeToEh Tovg Ommg oto oynua 6-22. H omdctaon d petald tov
otoyEiov eivan puKpd KAGoUO TOL PNKOLG KOHOTOG A. Me KatdAAnAn €kAoyn TOv
apOpol TV oTolEI®V Kot TG amdotaong d TPOoKVTTEL o LOVOKOTELOLVTIKT Kepaia
VYNNG KatevBuvtikdTNTOG Kot armoAaPng, mov aktivofoiel dOmme pia kepaio Yagi.
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2ynua 6-22. Axporopoodotikn kepaia (o) kou oraypouua katevBovaxotyrog (B)

Y& aKOun vYNAGTEPEG CLYVOTNTEG, TNG TEPLOYXNG TOV UIKPOKVUATOV, TO UNKOG
KOHOTOG yivetar 1000 HIKPO, OOTE TA MAEKTpOMOyVNTIKE Kodpato opyilovv va
CLUTEPIPEPOVTOL GOV OKTIVEG PwTOC. 'ETol, pmopovpe vo ekpetoArevtodue tnv
avAKAOON TOV KUUOTOV TAVE GE OYETIKO WIKPEG UETOAAIKES EMIPAVELEG, YO VO
TETOYOVUE UE AMAG HEGO EENPETIKA LEYAAN KOTELOLVTIKOTNTO Kot amoAapn) amd Tig
KEPOLEG.

O mo ovvnbiopuévog TOmMOg PaciKNg Kepailag WKPOKLUAT®OV  &lvar 1
yoavokepaio. Avt dgv elvarl Timote GAAO Tapd pio SlELPVLVOT TNG GKPNG TOV
KLLLOTOOT YOV TTOV YPTGLUOTOLEITOL OVTL TNG OLOAEOVIKNG YPOUUNG LETAPOPAS G' QVTEG
TG ovyvoTNTES (oYmua 6-23).
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e 6-23. Iopotinioypouun (o) kar kwvikn (B) yoavokepaia.



Ov yoavokepaieg cvuvovdloviar oxeddV TAVTO UE KOIAEG UETOAMKEG TOPUPOAKES
EMPAveleg, mov ovopdalovtar mapafoiikd kdromtpo. Ot kepaieg MOV TPOKHTTOLV
ovyvé ovopdalovron kot mopafolxéc Kepaieg. Ov yoavokepoieg tomoBetovvron
UTPOGTA 0O TO KEVIPO TOV KATOTTP®V £TCL, MGTE 1] KOVIKY 0EGUN oKTIVvOBoAiog Tov
EKTEUTOVY VO LETATPEMETOL UETE TNV OVAKAQGYT TNG 0€ TAPAAANAN. Me tov tpdmo
avto eEacpariletar oAy vynAd képdog (30 — 60 db) kar eEopetikd otev déoun
EKTOUTNG, OT®G 1) d€oun TOL PMOTOG VOGS TpoPoria (oynua 6-24).
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2xnuo. 6-24. Iopafoiixn kepoio uiKpoKoUaT®V

AxTvofolovuevny 16)0¢ Kal Evrac mEdiov

Onwg cidoue otav eletdoaus ta YOPOKTIPIGTIKG TV KEPAIWY, ATO TO
oVV040 THS 16YD0OS TOV TPOCPEPEL O TOUTIOS EVA HOVO UEPOS EKTTEUTETAL, YIOTI TO
VTTOLOITLO UETATPETETAL GE OepuoTnTO ATO TNV AVTICTACH ATMAEIWYV THS KEPAIOS.
To moco tHs 16xvog Py mov Oa exmeuplei kabopiletor amoé v 16y 66600 TOV
TOUTIOV KAl TO GOVTEAESTH amodocns TS kepaias. H 16yvc avty exppdleron oe
Watt kot umopei va vmoloyiotei evkola, av ustpioovus Ty evepyo tui lyn g
EVTOAONS TOV PEVUATOS OTO GHUEID TPOPOOOGIOS TS KEPAIAS OTTOV, WS YVOGCTOV,
vrapyel kordia pevuarog. Eivar :

_ 2
B =13L4 Yo Kepoio /2 ko

P =361, v kepoio A4

Eidaye emiong 611 01 Tep1ocdTEPEG KEPOALES £XOVV KATOLOG LOPPTG KOTELOVLVTIKOTNTA
Kol ToPoLGLALovV KEPOOS. AVTO TIC EMTPEMEL VO EKTEUTOVY TPOG TV KOTEVOBLVGN NG
HEYLoTNG aKkTvoPoAag, Gov va TaV KEPAUIEG TOV TPOPOSOTOVVTAL [UE LEYOADTEPT
oyV. [ va yapakmpicovpe aut TV 1010TNTA, YPTCLUOTOIOVLE TO YIVOUEVO TNG
axtivofoAovevng 16x006 emi T0 KEPOOC NG Kepaiag, Tov ovopdletor Evepydg
Axtvofolrovuevy Ieyic (ERP — Effective Radiated Power).

H 1oy0¢ mov axtivoPoiel n Kepaio EKTEUTETAL, OC YVOGTOV, LE TN LOPON
NAEKTPOUOYVITIKOV KOUATOV. AVTA TO NAEKTPOUOYVITIKA KOLOTO Vol NAEKTPIKEG
KOL LYV TIKEG SLATOPOYES OTO YDPO YOP® omd TNV Kepaio. Avtd onuaivet 0T,
eEantiog pag Kepaiog mov EKTEUTEL, E500KOVVTAL SOVVALELS OTO NAEKTPOVIO TOV
AYOYDV TOL VILAPYOVV kel YOp®. ATd To péyebog kat tnv kateLHLVON AVTAOV TOV



duvapemv Tpokvmtel  évvola TS £viaons E tov niektpikov mediov g kepaiag, 1
omoia &xel LETPO aVAAOYO TPOG TIG OVVAELS TOV OVOTTOGGEL GTO NAEKTPOVIO KOl
katevBvuvon 101 pe Tig duvapels. H katevBuvon avty| ivar mapdAinin tpog Toug
aywyovg A/4 mov amoteAohV TV kepaia kot Kabopilel v TOAwonN Tov
NAeKTpOpOyVNTIKOD KOUATOG. H mOAwon Tov kbpatog ivat id1a pe v TéAmon g
kepatoc. [a mapddetypa, 1 kepaio Kol To KOUO 6TO GYNUO 6-25 £Y0VV KOTAKOPLON
nOAOOT).

2ynuao. 6-25.
Evroon nlextpixod (E) ko poyvytixod (H) wediov oe niektpouayvntixo xouo.

H évtaom tov niektpikod mediov oAAALEL S10pKDS Popd, yroTi elvar EVOALAGGOUEVO
nedio. Mali pe 1o niektpikd medio vdpyet Kot poyvntikd, tov omoiov 1 évraon H
etvan mavta kaBe Tpog v évtaomn E tov nhektpikov nediov. ['a va
YOPOKTNPIGOVUE OUMG TO NAEKTPOUAYVNTIKO TESTIO, YPNOILOTOIOVUE GYEOOV TAVTOL
v évtaon E, eneidn avtd 1o péyebog pmopovpe vo 1o petpnoovpe evkorotepa. To E
uetpdrar o€ Volt ava pétpo kot to H oe Ampere avd pétpo.

Anyn exiyelov Kai 00pvYoPIKOv GUATOS

2115 acVHPUOTES EMKOWVMOVIES 1oYVEL P Yevikn apyn: ['a kaAdtepa amoteléopota 1
Kepaio AMymg mpénet va eivar id1a pe v kepaio ekmopunns. H apyr avt) epappoleton
otafepd, 6tav o1 cLVOEGELS etvan "éva Tpog Eva", OTTMC, Yo TaPAdELY LA, LETOED dVO
nopnodekt®v CB, aALd dev etvat epoprdcIn 00TE amapaitnT, 0TV TEPITTMON
MYNG TPOYPOUUAT®V TOV EKTEUTOVTIOL OTO 1GYVPOVE TOUTOVS Y10 TOALOVG OEKTEC.
Ot kepaieg MyMG 6' AVTEG TIG TEPUTTMGELS UWTOPET, VIOV LLE TO ETOIWKOUEVO
OTOTEAEC LA, VO EIVOL OO EENPETIKA OALS, £MG APKETA GVVOETES, AALL GE Kol
nepintwon o€ cuykpivovtot pe To péyebog Kat TV ToAVTAOKOTITO TOV KEPALDV
exmoumg. Oco yla Tovg 0ékTEG TOL YPELALOVTAL Yio Vo TpaypaTomomOel n Ay, n
Aentopepng e€étaon Tovg Ba yivel ot eTOUEV KEGAAALAL.

21006 OEKTEC PASIOPOVOL Y100 AYN HOKPOV, HecainV 1| Bpoyfwv KopdTmv
YPNOUYLOTOIEITOL TTOAD GUYVE M| HaAYVHTIKY KEpaia.

DEppiThg My

2ymua 6-26. Moyvntixn kepaio

H poyvntuc kepaio amoteleiton amd Eva mnvio ToAypévo yopw omd pa péfoo
eeppitn pe urog 10 — 30 cm ko dugpetpo mepimov 1 cm. O geppitng eivar Eva
KEPOUIKO DMKO TTOV £YEL TOAD HEYOAN LoyvNTIKY| dlamepatotTnTa. Mmopet £101 va
OLYKEVIPAOVEL OO TO YOP® YDPO KoL VO SIOYETEVEL HECO, OO TO TNVIO TIG LLOLYVITIKEG



YPOLUUES TOV NAEKTPOUOYVNTIKOD TTESIOV KOl VAL TAPAYEL GTO. AKPOL TOV GTEPADV TOV
éva oyeTIKd 1oyvpo oo Aqyne. H payvntkn kepaio etvon korevbovtikg ko
Aertovpyel koAvTEpa, 6Tav mposovatToriletal kabeTa TPog T devBVVoN dLAdooT G TOV
KOHOToG. AOY® TOV pIKpoL TG peyEBovg cuviBwg TomobeTeiton 610 ECMTEPIKO TV
OEKTMV.

21006 POPNTOVG PadloPwVIKOVS 0éktec AM ko FM eriong cuyvd ypnoyonoteital
KoL 1] TNAECKOTIKN Kepaia. Avti otV ovoia dgv givar Timote GALO amd Eva amAd
KOUUATL aywyov, ToL AELTOvpYEl oav acLVTOVIOTN Kepaio Tuyaiov pnkove. H
IKOVOTIOMNTIKT AELITOVPYia TNG OPEIAETAL LOVO GTO OTL 1] £VTAGT TOV TEGIOV GTO YDPO
OV AELITOVPYOVV 01 TEPICCOTEPOL OEKTEG ELvOL TTOAD LEYAAN.

Mo ™ Mym TV vepPpayémv Kopdtov, 1taitepa av ot Yivetal amd Tol0TIKovs
oéktec FM 1 dékteg mAedpaong, ypetaletor cuviBmg KATL KOAVTEPO Omd TIG OTALEC
Kepaieg, mov eidape mapandve. 'Etot, ot emttponéliol 6ékteg FM drabétouv 181k
€10000 OTTOV GLVOEETOL 1) YPOUUN LETAPOPAS TTOL 00NYEl o€ eEmTEPIKY| KEpaia. AvTn
etvon gite o kepaioo Ground Plane gite pia kepaio dimolo tomobetnuévn kabeta
TOVO o€ 16T0. AVAAOYEC KEPOLEG YPNOLOTOLOVE KO Y10, VYNADV OTOITGEOV ANYn
Bpaytmv Kopdtov.

Ao TIC KEPOiES TNAEOPOOTG ATOUTOVLE EMUTAEOV Kot kAol kaTevBuviukotra. O
Adyog gtvar Ot1, av 1 TNAEOPOOT), EKTOG ATTO TO GTLLOL TOL TOUTOV, GUAAAUPAVEL Kot
OVTOVOKAGGELS TOV 1010V GTIHOTOG A0 SLAPOPO. PUOIKE PO, ERPOVILeEL otV
006vn ¢ moAlamAég ewcoveg ("eldwia’). Avtd cuuPaivet, 16Tt Ta avaKA®UEVOL
KOLLOTO £XOVV SLOVUCEL TEPIOTOTEPO OPOLO KOl PTAVOLV GTNV KEPaia Alyo apyotepa
amo to, o' evbeiog KOpaTa, divovtag EIKOVEG EAAPPE LETUTOTIGUEVES MG TTPOG TNV
apywn. o v eEacedion koatevBouviikdoTrag ypnoponoleitor cuvndme n Kepaio
Yagi pe avadmlopévo dimolo kot ToAAOVG KOTELOLVINPES, £T0L MGTE TO KEPOOG TNG
va givon 13 — 17 db. Enetdn dpwg awth 1 kepaia £xel oXETIKG TEPLOPIGUEVO EDPOC
COVNG cLYVOTHTOV KOt O€ AAUPAVEL IKOVOTOINTIKA OAOL TOL TNAEOTTIKA KOVAALQL,
YPNOLUOTOIEITOL TOAAES POPES 0TI BEGN TNG Lo TOPAAAAYT| TNG LETOTIKNG KEPALOG
[e cuppaTIvo TAEYHA Yo avokAaotipo. Ta dimola avthg ™G Kepaiag Exovv dyyahmTn
Hop1 yia ovénomn tov gvpovg LOVNG TV GLYVOTHT®V Aettovpyiog e (oynqua 6-27).
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2ynua 6-27. Kepoieg tniedpaons: (o) Yagi ko (B) uetwmixn

Télog yio T Ay ToL dOPLEOPIKOD CIUATOG EYOVILE TOAD VYNAEG ATOTGES TOGO
amd TNV KePaio 060 Kot 0md TIG VTOAOUTEG GUOKEVES TOV dopLPOPIKOV déKT. Kat'
apyAG TO OO TOV JEXOUOGTE Ao TO S0pLPOPO glvan e€atpeTikd acBevic. Ot
dopvpdpor DBS (Direct Broadcasting Satellites), towv onoiwv To ofjua Aappdvoovpue pe
O1KLOKOVG 00PLPOPIKOVG OEKTES, £XOVV TOUTOVG, TV OTOIWV 1) 16YVS 0KTIVORoAing
dev Eemepvd Ta 50 Watt kon eknépmouvv and andotacn 36.000 yihopétpov. I'a va
AaPovpe tétola onpata, ypelalopaote kepaieg eEopeTiKd LYNAOL KEPOOLG, Ol OTTOolEg
VOYKOOTIKG Y00V TOAD oTeV dEa N AMyNG. AvTo pag voypemdVvel va "okomebovpe"
T0 dOPVPOPO TOAD TPOGEKTIKA, TTPAyLLa Tov ivar duvato, yrati ot Sopvpdpor DBS
TEPLOTPEPOVTOL YOP® ATO TN YN UE TNV 1d10 YOVIHK TayOTNTO TOV 1) Y1



TEPIOTPEPETOL YOP® O TOV £0TO TNG Kot £Tot gpeavifovrot axivintol 6To 1010 mhvto
onueio Tov ovpavo.

[N vo wcovoroin 8oy OAEg aVTES Ol AVAYKES, YPTOLLOTOLOVLE TIG YVOOTES HOG
mopofolMkéc kepaies pe Kamoleg pkpég Tpomonomoasets. Kat' apydg n yoovokepaio
OTIG TEPLOGOTEPES MEPUTTMGELS OV TOMOOETEITAL GTO KEVTIPO TOL KATOTTPOL, OALG
éxkevipa. EEattiog avto, 10 KATOMTpo Toipvel EAAELYOEIDES OVTL Y10, KUKAIKO GYT|LLOL
Kot to BaBog g KolhdT TG Tov pikpaivel. 'Etot, propel va tomobeteiton
TEPLGGOTEPO KADETO TPOC TNV EMUPAVELD TG YNG, VIO VO LTV ETLTPETEL GTO YLOVL KO
10 vEPO NG PPOYNG VoL GLGCOPEVOVTAL LEGO TOV KO VO, ETOEVAOVOLV TN Aym.
"Emetta, o€ ypnowonoteitol Kopotoonyds, aALd T0 TPAOTO GTASI0 TOL SOPLYOPIKOV
déKtn givon ToroBenuévo katevbeiov petd tn yoavokepaio LEGH GE [0 LOVADO TTOV
ovopaletar LNB (Low Noise Block-down converter), on\aon Mertatporéag
Xaunliov @opvfov. TéEhog, VILAPYEL £va GOCTNILO TEPIGTPOPNG TG KEPALOG TTOV LG
EMTPEMEL VAL GTOYEVGOVIE OTOLOVONTOTE SOPLPOPO GTO EMMEDO TOV IGNUEPIVOD, YT
ekel Pplokovtar 6Aot o1 Sopvedpot DBS. To chompa avtd ovoudleton wodikig
cTijpién, yioti o AEovAg Tov eivon TopdAAniog pe tov dova g yng (oyxnua 6-27).
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2mua 6-27. Kepoio dopvpopikng Anyns
Méoa ot povéoa LNB vrdpyet po dtdtaén emrioyng me mOA®GNS Tov
AopBoavopevon KOLOTOG, VOGS EVIOYLTNG KOTACKEVOGUEVOS LE E01KA TpaviicTOp TOAD
yopunAov Bopvfov kot évag petoTpoméag cvyvotntas. O petoTpoméag avtdg
vroBipalet T cvyvotnta Tov AapPavopevov orjpatog and ta 11 GHz, mov eknéumnet o
dopveopog, oe 1 GHz. To onpa tov 1 GHz odnyeiton pe opoa&ovikd Kohddo G pia,
ovokevn Tov ovoudletar IDU (In-Door Unit), dnladn eocwtepikn povada. Xt
OLGKELN VTN YIVETOL EMTALOV EVIGYLGT TOL CNUATOG OTWG EMIONG KOL 1] ETAOYN TOV
emBopuntod dopveopkol Tpoypdupatos. H ecwtepikn povada cuvosetan pe Eva
KOWO TNAEOTTIKO OEKTN, TPOKEUEVOL VO TOPAKOAOVOGOLLE TNAEOTTIKO SOPLPOPIKO
TPOYPOULO 1) LLE £VOL E10TKO YMOLIKO padIOP®VIKO OEKTT, TPOKEYEVOL VO KAVOLLE
aKpOUGT SOPLPOPIKOV POUSOPOVIKOD TPOYPALLLATOG.
H povéda IDU cuyvéd copminpdvetol Kot pe pio Lovado TNAEXEPICLOD TNG
dopveopikng kepaiag. [Ticw and 1o KdtonTpo, 0TN BECT TG TOMKNG GTHPIENG,
tonobeteitan £vag unyaviopdc mov ovoudletal evepyoromytic (actuator). O
UNYOVIGUOG 0VTOG EMTPEMEL TN LETAKIVION TNG KEPALAS, DOTE VO UTOPEL VOL GTOYXEVCEL
omolovonNTote 00pLPOPo. O1 drapopeg BEaelg TG Kepaiag amodnkedovion oTn pvinun
TOV TNAEYXEPIOUOV, £TGL MOTE, OTOV EMAEYOVUE KOTOLO TPOYPOLULLO TOV TO EKTEUTEL
SLUPOPETIKOG SOPLPOPOC OTT' AVTOHV TOL TPONYOLUEVMG TAPAKOAOLOOVGALLE, 1) KEPOLQ
Vo TEPIOTPEPETOL AVTOUOTA TPOG TN BECT) TOV VEOL dopPLPOPOV.
To péyeboc tov amontodpevov mapafoikod KoTOTTPoL e£0PTATAL OO TNV £VIONOT
TOV S0PLPOPIKOL GNUATOG GTO oTMueio ANYNG KoL amd T 6TAOUN TOL NAEKTPOVIKOV



BopvPov mov 16dyet oto onpa to LNB. Xt ydpa pog mapaforikd KGTonTpa e
dwapetpo petasy 0,8 kot 1,2 HETpo TPooPEPOLV IKAVOTOMTIKT AYN OTIC
TEPLGGOTEPES TEPUTTAGELC.

XopoaKTNPIOTIKA TOV KEPULOV

1. Méimwon : Ovopdaletar n katehBvvon Tov NAekTpKoD TEdioOL TG Kepaiag . Avn
vAomoteital Pocikd oamd TV koTevBvVon ™G Kepoiog , HE OMOTEAECUO Ol
opilovtieg kepaieg vo Bewpovvtol oplloévtiag TOAMONG KOl Ol KOTUKOPVPES
KATOKOPLONG TOAMOTC.

2. KotegvOvovrikotnrta : Eivor o Adyog g 1o300Gg OV omoLteitaon Yo TV Topoymyn
dedopévng  évtaong oaxtivofoiag o€ opiopévn  katevbOvovon 0 (cearpukéc
OLVTETAYIEVES) OO 1GOTPOTIKO OKTVOPBOANTH TTPOG TNV 100 OV aKTIVOPoAgiTON
Yy Tov 1010 okomd amd TV e&gTalopevn Kepaia . ZUVEn®G , 1 KATELOLVTIKOTNTA
etvat ouvaptnon g yoviog 0 . Zoxva OUOG evOlHQEPEL N LEYLOTN TN TNG 1) OTTold
OVOPEPETOL GTNV UEYLOTN TIUN TNG 1GYVOC.

3. Képoog 1 amorafr] : Ovopdletor o Adyog TG HEYIOTNG TUKVOTNTOG OKTIVOBOAING
mPOg TN UEYIOTN TLUKVOTNTO  oKTWVOPOMAG Mg 7POTLTNG  KEPOLOG  TOV
Tpo@odoteital pe v 1o oyd. Xvvnbwg cav mpodtuan Kepaio AapPdvetol m
Kepaio oob unkovg kopatoc. To képdog avapopag sivar 0db.

4. Mnkog kepaiog : Ot daotdoelg pog kepaiog mailovv onuavtikdé poro otnv
amddoon T™G. Ze pa kepaio Oempovdpe 0VO UNKT, TO QLOIKO KOl TO MAEKTPIKO

UKOG,.

5. Evepyo vyog : Ovopdlovpe 10 VYog TV 1600VVOLOV SUTOAOL OV yopaKTnpileTon
amo v oktivoBoAiio 6to oplovrio emimedo. o omowadnmote kepaio ovopdalovpe
EVEPYO VYOG , TO VYOG KATAKOPLPNG LTODETIKNG KEpaiag mov dwatnpel 67 OAO TO
vyog g v 10w évtaon mov Ba mapovciale oto PUOopo TG €viaong 1
TPOYLOTIKT) KEPOiaL.

6. Avtiotaon €16600v : Edv V kot | 1 téom kot 1o pedpa oty €i00d80 g Kepaiog
tote Z=VI |, givar 1 avtiotaon 16050v.

7. Ieodbvapn avrictacn : Z= V/ | , eivan exeivn 1 avrtiotaon mov av torobetnOei
07O TEAOG TNG YPOUUNG , YIVETOL TO 1010 QyDYLUN KOTA LETPO PEVUOTOG KO PAOT).

8. Awbypappo Ayng - axtivoPoriog : Ta dSwaypdupoata Ayng kot oktivoBoiiog
pwog kepotog eivor ta 0w mov onuoiver o6t M 0w kepoio pmopel vo
ypnoporomBei 1060 yio ekmopun) 6GO Kol yio TNV ANym.

9. Xvuvroviopévn kepaia ( evBOypappoc) : Ovopdleton Kabe Kepaio TOV TO PNKOG
™G elvorl axépato moAAATAGG10 Tov A/2.

10. Aovvtovietn kepaia ( evBVYpappog) : Ovopdletarl ke kepaio mov Tepuatilet
oTN YOPOKTNPIOTIKY NG avtiotaon . Edd dev €yovpe dnuovpyio oTdcipumv
KOUATOV.

Kepaieg ekmopmng emyeiov nETad00EMV.

Eivor yvootd Ot ommv mepoyn tov pecaiov Kuopdtwv, 1 oiddoon mpoy-
potomoteitan pe 1o KOpo €3GPOVS. ¢, €K TOVLTOV, KATA TN YPTOLOTOINGT QVLTOV
TOV KOUATOV pHeEANUd pog eivar  eKkmouny] va £xel 0G0 T0 dLVATOV HEYOAVTEPT] 1GYD
KOTO PUNKOG TNG €MOAvENS TG YNS. Avtd umopel vo emtevybel pe KoTakOPLEO
dimoro M/2. H xotackevt, OU®G, £vOC TETOL0VL SUTOAOL £IVOL OIKOVOUTKE OGO LPOPOG.



Ye apketd aymyo £dapog sivor duvatdv va mpaypatorondel dimolog Kepaia
M2, g omoiag, OU®S, TO aANBvo HYog Tave amd T0o £6a.pog eivorl A/4.

AakTiMog ¥wpnTIKAG oupmEpIpopds

ZUppaTooRo g
atipIgng

Opoafovikd  MovwThpog - Awmiwpa mpooappoyic
Kahodio

>y. 5.8. Kepaia 16160,

MeyoAdtepn pel®on TOv TPAYUATIKOD DYOVS TNG KEPOIOG TETVYAIVETOL UE TNV
Tomo0ETNON OVIETAY®YNG TN BACT TG 1] XOPNTIKOTNTOG GTNV KOPLON TNG.

[ToAAég popéc M akTivoPfolria yiveTon amd KATOKOPVPO TOADKAMVO aywyd oL
ompiletor o 600 TLAGVES pe T PonBeia opldvTion aymyov.

[Mpo and tov 0p1lovTio avtd aymyd VIapyovy Kol GALOL TAPAAANAOL YO VOl
oynuaticfel n yopntikdémmrTo kopvene. Ot kepoaieg ovtég, cvvnbwg. ovopdloviot
Kepaieg «otogy. Kepaieg pe moimveg 0100€tel 0 moumoc pecainv kopdtov tov Néov
Awociov omv ABnva Kot kepaio «10td» dabétel 0 moumodg Tov Ayiov Xte@dvov (To
Mmroyidtn). H EPT otov mound tov N.Atociov (IAION) Asttovpyel pe 600 mopmong
(666KHz xou 1386KHz avictotya) 610 1010 cOoTNHO KEPOLNG.

XwpnmKETNTA KOPUPHE

MavwTtipac MovwThpac
s el
Muhdivac Kepaia Mukivod

MiwTOwpa
{ipooappoyic -
Movutipaog

Opoafovikd kahwdio
Xx. 5. 9. Kepaio A/4 ,kotakOpun LE YOPNTIKOTNTO KOPLPNG OTNPLYLEVN GE
TUADVEG.



Kepaio Aérta.

H kepaio avty ypnowonoteital, cuvibwg, oty meployn tov PBpoyfwv KoudTmv
Kot amotedeitanl amd éva ocvveyés ovppa. H mpooappoyn g kepaiog Aédta e&aptdron
amd 10 oNUEID TPOPOOOTNCEWG,.

H avtioctaon mov mapovcidletal HETOED TOL KEVIPOL TNG KEPOALOG Kol TV dVO
onpeiwv givor 1060 peyoAvTepT, OGO Ta oNUEiN VTA EVaL ATOUAKPVOUEVOL.

Tnv 101010 OLTN EKUETOAAELOUAGTE Yo Vo TTeETOYoVUE Tpocapuoyn. 'Etot,
HETOED TNG Kepaiag Kot TNG YPOUUNG necorafel éva petafatikd TUNUO TO 0Toio ExEl
HLOPPY] AVEGTPAUUEVOL A.

Ot dwotdoelg Tov A eaptdvVToL Omd TNV YOPOKINPICTIKN OVTIOTOON Kol 0o TN
oLYVOTNTA.

e 0ATh —
e 042 h—3l
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2yx. 5. 10. Tpo@oddtnom kepaiog e SUTOAIKY] GUUUETPIKT] YPOLLLLT.

Kepaia j

H xepaio oot givor dimorog kepaia TG 0moiag 1) TPOPOSOTNON TPUYLATOTOEITOL
070 €va omo T 600 AKpa TG, UEC® EVOC PPoyVKLKAMUEVOL 6TEAEXOVG A/4 (Stub).

H tpo@oddtnon avtn vrayopedetar amd to yeyovog OTL 1 avTioTaon 10000V GTO
dipo ¢ Kepaiog etvar Bewpntikd dmepog (mpaktikd g tééng tov 10KQ). "Etot 6a
TPEMEL KO 1) YPOUUT TPOPOSOTNCEWS VA TapOLSLALel ot onueia cuvOEcemG peydan
avtiotaon. Tnv WwmMTa avt) €xel, Op®G, oty €i60d0 TOov T0 PPAYVKVKA®UEVO
oTEAEYOC A/4.

‘Etot, dnuovpyeitar n kepaion j, 0mov 10 otédexog M4 tpo@odotel ) dimoro
KePOia 6TO AKPO TNC.

To stub dweyeipetar pe opoa&ovikd KoA®OO 1 SUTAY YPOUUY, G KOTOAANAQ
onueio e£0PTNUEVO OO TN YOPAKTNPIOTIKY OVTIGTAOT TOL KOA®OIOV 1 TNG YPOLUNGS,
TPOKELEVOD VO TETOYOVLLE TNV TPOGUPLOYT.
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KaADdI0
Xyx. 5. 11. Kepaio tomov «I» pe tpo@oddtnomn amod 1o dxpo.
Kepaieg tomov I'kan T

Eivor and toug mAéov cuvnOiopévoug TOTOVE KEPOLMY EKTOUMNG OTNV TTEPLOYN
TOV Bpayt®mV KOUATOV.

MovwTApoe MovwTApag
™, -

Kepaio [

MeToTRnUOTIOTHG
Kepoiog

Clyoofo vikd kohmdio

2x.5. 12. Kepaio tomov I'.

H «epaio avt) amoteleitor and éva oplldvtio aywyd avoptnuévo petald dvo
HOVOTNP®V.

To pnkog tov piovtiov aywyol yio T ANy GTNV TEPLOYN TOV UEGOIMV KUUATOV
avéavetal amd 15m - 25m kot yio Anym ota Bpayéa kopato arxd 6m - 12m.

Elvar acOppetpeg kepaiec, otig omoieg tar oplovtol TUAUOATA OEV GUUUETEYOVY
oTNV akTvofoAia.

O M/T mpocapuodlet v avtiotacn €16000V TG KeEPOog e TNV ovTioToon
€£600V TOL TOUTOV.
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Kepaic [

MovwTApog MovwTApor
e |~

Muhorwog

MeToTRnUOTIOTHG
Kepoioeg

Opoot ovikd kohodo

>y.5.13. Kepaio tomov T.

Opovtio ovrolkn Kepaia.

‘Exetr peydAn epoppoyn oty meployf] tov Ppaxfov KLUATOV. TNV OUTOAMKN
Kepaio 1o dimoAo tomobeteiton kdBeTa mPog TV KateHOLVON EKTOUTNG 1| ANYNG.
Enidpaom oto dudypoppo KatevhuviikOTnTog 6T0 KOTAKOPLEOO EMIMESO £YEL TO VYOG
™G Kepaiog Tévm amd Tn YN Kot T0 UKOG TOL SUTOAOV.

H évtaon tov mediov mov onuovpyel to dimoro e onueio tov ydpov, givol
ATOTEAEG O, TNG GUUPOANG TOL KVUATOG OV OKTVOPOAEiTOL 0d TO HimOA0 Kot TOL
KOLLOTOG TTOV aVOKAGTOL 0Td TO £60LPOG.

Aimoho
MovwThpa; /\-'1 'u'DJTﬁDEN MovowThpo
{ L o

N

[pappr
Tpagodagiag

2yx. 5.14. Op1lovtia S1moAIKn Kepaia.



To niekTpopayvnTIKé KOpO TG KEPAing.

Baocwod yopaxtnplotikd G kepoiog EKTOUMNG €ivor M wavOTNTd TG Vo
aKTIVOPBOAEL NAEKTPOLOYVNTIKY €VEPYEWD OTO YDPOo. To pevpa LYNANG cLYVOTNTOGC
mov dloppéel TV Kepoio OMpovpyel yopm G MUETOPOAAOUEVO LOyVNTIKO Kot
NAEKTPIKO Tedio o€ dtdpopa onueia Tov ydpov. To Tedevtaio medio dnuovpyel oe
pokpva onpeio GAro medio ko 1 aAiniodnuovpyia mediov cvveyiletar, £tol dote
VO WITOPOVUE VO JUAGUE TTAEOV Y10 £V NAEKTPOLOYVITIKO TTEGTO e VO GLVIGTMOGES,.

‘Etor, 1 kepaia mov dwappéetor amd PETARAAAOUEVO NAEKTPIKO PEvUA VYNANG
oLYVOTNTOG Elval TN POOIOKVUATOV.

Evtoon

Hhsmpmnﬂ

mehiou

% //? .fjmjuucruu Faoynting
f I /

Evtaon // I'I|:||:|E:||:[ Tau
Muyunﬂmu ~ KOUaToE
mefiou H Kuul:x frowdThTO CD

>x.5.15. Hhextpopoyvntikd koo otov EAevBepo ympo.

To niextpopayvntikd kopa yopoktnpiletor amd 600 peyédn: v éviacn tov
nAektpkov wediov E kon v évraon tov payvntikot wediov H.

Ta StovicoHATO TOV EVIAGEMY NAEKTPIKOV KO LOyVNTIKOL Tediov eivar kdbeta
HeTaEL Tovg Ko kéBeta ot d1evHBvvon 61000GEMG TOV KOUOLTOG,

‘Etol, pmopolpe va modpe 0Tt To NAEKTPOUAYVNTIKA KOUATO ival £YKAPoLoL
KOpoto o€ ovtifeon pe Ta SWOUNKY, KOUOTO TOV OMOI®MV Ol TOAOVIMCELS
OMUIOVPYOLVTOL KOTA UHKOG TNG 01e0BVvVoNG d1dd00MG TOVG.

H taydmra dtadoong kot 11 ¢acn tov KOpotog Yopm amd tnv tnyn eivan ida.

OvolooTiKGd poAo 6T 5140001 TV PASIOKLUATOV Tailel 1] TOAMGT| TOVG.

‘Eva kbpa yapaxtnpiletor molopévo 0tav avamtieGEL To. GVO GLVIGTMOVTOL
nedlo OMAadn TO MAEKTPIKO Kol HayvnTikKO Tave o otabepd oplopévo Kot
apeTapAnTo eninedo.

H molwon tov H/M «dpotog koabopiletor amd 1 oedbovvon Ttov
NAEKTPOUAYVITIKOD TOV TTEGTOV.

To eninedo mov opiletor amd TV kaTeLOHLVGN SUGOCEMS TOV KOUATOG KoL otd
to d1dvucpa E ovopdleton eninedo moAdoemg.

Av 10 NAekTpiKd medio etvar KAOETO TPOG TN Y1, TO KLU YopakTnpiletal cov
KATOKOPLPO TOA®UEVO. AV OU®C TO NAEKTPIKO TTedio eivar TapdAANAO TPOG TN Y1, TO
Kopa yapaktnpiletor cov oplovtio TOA®UEVO.



[Tépa amd avtég TIg 000 TOADGELS TOL OVOUALOVTOL YPOLLUIKES, VITAPYEL Kot 1)
eEMEmTIKN TOAWON.

Xe autn, T0 GvuoHo TOV MAEKTPIKOD TEdIOV TEPIOTPEPETAL YOP® OO TOV
a&ova 014000MG.

Awokpivoope deE106TPOON KoL APLOTEPOSTPOPT EAAEITTIKY) TOAWGCT OVOAOYQL
pe ™ @opd meptotpoens. H kukhikn moOlmon givar 101K TepinT®on TG EAAEITTIKNG
TOAOOTG.

2V TEPLoyn LECOV KO YOUNADY GLYVOTHTMV YPNCLUOTOLEITOL 1] KATOKOPLON
nOAwor, dedopévou OTL M S1Ad00T EMTVYXAVETOL HE TO EMPOAVEINKO KOUM. XTIG
neproyéc VHF ko UHF pumopel va ypnoyonolel omotadnmote mOA®ON).

oo

2x.5.16. Kdpa pe katakopuen TOAmon).
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¥x.5.17. Kopa pe opiloviio mOAmon).

Adypappa axtivofoiiog | Myng dimorov.

To niextpopoyvnTiKd medio mov yevviETon amd pia kepaia, OadideTon te TV
TOYOTNTO TOL QOTOC. XN Owdkocio ovt) KABe pkpd TuRpo ™S Kepaiog
aKTivoPoAel opiopévo mocod evépyelag. To mocd avtd evépyelag ivor avaloyo PeE TO
UKOG TOV TUAUOTOG TNG KEPOLOG KOL HE TNV £VIACT TOV PEVUATOS OV OlOPPEEL TO
TUNa 0V To.



H popon g déoung mov oynuartifer n aktvoPorio eaptdrot mpdTo amd TV
KOTOLVOUT] TOL PEVUATOG TAV® GTNV KEPAio Kol ETETA amd TO oYNUa TNG Kepoiog Ko
Ao GALO TUYXOV YEITOVIKA OVTIKEILEVO TTOV TOPAUOPPOVOVV 1| OVOKAOVV TO TENTO.

Ta dwypdppoto to yopilovpe € KOTOKOPLEO TOV LG OTVOLV TO TEPTYPOLLLLLOL
™G KOTOKOPLENG KOTOVOUNG TOL Tediov kot o€ oplloviia SLOYPAUUOTO TOV oG
dtvouv v Katovoun Tov mediov 6to 0pllovTio Eninedo.

Xy. 5.18. Audypappa katevBovrikdtntog kepaiog A/4 6To YmPO.
H kepaio M4 Marconi mapovoidlel Tnv Katakdpuen aktivofoiio TG Le HOPON
NWKLVKAI®V, evd 1 optlovtia axtivofora g dlvetor pe KOKAO, GUVERMOC 1 Kepaia
axtivoPfoiel oplovtia kot kABeTO TPOG TOV AEOVA TNG TPOS OAEG TIG KATELOVLVGELS

OLOLOLOPPOL.

Mpoypomikd dggpog Kapmian yio é8apog

aywy o {1Goyikd)

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

H kataxopven axtivoforio kotd TV TPOEKTAGT TOL AEOVA TNG EIval UNOEVIKY.

To dimoro A2, o0tav Ppioketonr otov €AevbBepo yMPO Kol €ivol KATAKOPLEO,
TOPOVGIALEL OTO EMIMEDO KLUKAKO Oldypoppo. oKTVOBOAloG, VM GTO KOTOKOPLPO
EMIMEDO OV PO EVOC OKTOPLOD .

2%.5.20. Audypoppo KatevBouviikdtntog SumdAoD 6To YMOPO.



Av to dimoro eivar opiloviio m opildvtio aktvoPoAio Tov €xel TNV HOPOY|
apOpov 8 , evd 1 KaTakOPLEN AKTVOPOAIN TOV divEL KUKAKO 018 ypaLiLa

H xepoio A amoteleitor amd dvo tunuate A/2 kor mopovotdlel, av eivot
KATOKOPLON, Y10, TNV KATOKOPLEN oKTvoPoAiol 00 OKTAP OV pe OAANAETIOpaoT
TOVG, Tapovaildlovtal cav téacepig Aofol.

XOoppova pe 1o Bedpnua g aktivoBoAiag tov Carson, to dloypAUIOTo AYEMG
evOc dumdAov etvar idwa pe ta StoypapLLato EKTOUTNG TOV 1010V dTOAOL.

Av po kepoio  EKTOUTNAG  TOPOVLOIALEL  KOTELOLVOUEVY]  EKTOUTY|, KO
ypnooromel 1 idwa yio Aym, Bo Tapovctdoet Tig 191EG KatevBUVTIKEG 1010TNTEG.

AoyopiBuikn — Ieprodixn kepoio. ekretauévov — Avoiyuotog.

To kOpro mheovékTnuo piog Katakopvea molmpévng LPA sivar 6Tt €xet moAd
peydAn alipovbuokn yovio déoung aAld vymin kotevbovrikdmra. H amoAafn tng
umopel va owénbel yopic vo peiwbel to alipovbiokd dpog déoung TG av TO
KOTAKOPLEO Gvotypo ektabel emunivvovtag ta dimoia (aktvoBointés). Qotdc0, av
TO, UKN TOV oKTVOoBoANTOV Yivouv peyodvtepa amd A/2, Bo vrapyovv undevicpol
OTNV KOTOVOUN TOV PEOUOTOC KOTO UNKOG TOV EVEPYADV OKTIVOBOANT®OV, mov O
TOPAyovy  avemBOUNTOVS UNOEVIGHOVG OTO  OlUypOUpo  OoKTvoPBoAiog kol Oyl
OTOOEKTEG LETAPOAEG OTNV AVTIOTAOT TNG KEPOLNG.

To av&avopevo Katakdpveo dvorypa eival evepyd povo av yivovtor frpoto
Yo va 91t pnBovv Ta YopaKTNPIOTIKA TG KOTAVOUNG PEOHOTOS VOG dimdiov A/2 (1)
povomoAov A/4), Kabdg 10 UKOS ToL aKTVOPBoANTH awEdvetal.

- - “"-\ f’ I"‘L
r L _'.,-n I L -
- A - - >2h— — -
HALF-WAVE DIPOLE EXTENDED-APERTURE DIPOLE
————— CURRENT DISTRIBUTION

Ll

Half - wave dipole = Airoio /2, Extended - aperture dipole= Airolo extetapuévov
avoiypatoc , Current distribution = xatavour peduaroc.

2%.5.37. Texvikf EKTETOUEVOD AVOLYLLOTOG Y10, TV OTAAOIPT UNOEVIGUAOV GTNV
KaTovopun Tov pedpaTog o€ dimola peyodvtepa omd A/2.



Avto pmopel va emttevyBel YpNOLLOTOLOVTOS TV TEYVIKI] EKTETAPREVOV OVOIYLATOS,
mov @aivetoar oto Xy. 5.37. yiu Vv mepinton €vog amhov durdlov. Ot TUKVOTEG
€1GAYOVTOL GE GEPA UE TNV TPOEKTACT TOV SIMOAOV DGTE M KATOVOU PEOLOTOS VL
unv unoeviletonl moté ektdg amod T AKpeS Tov OmdAov. Mia kepaia LPA extetapévou
aVOlYHLOTOG TTOV YPNOOTOLEL HimoA TANPOLG UAKOVS KVpOTOG £yl tepimov 2-3dB
peyoAvtepn omoAaf) an’ 6t pa kepaio LPA pe dimoia A/2.

Axtivofolio twv diktowtwv TAeyudtwyv Eddpovg

H amolofn pog xotaxdpueo morwpévng kepaiog HF peidvetar ko o TOA g
avéavetal amd TNV MEMEPACUEVT] AYOYHOTNTO TOL €0dpovs. [ vo metvyovue
péytotn omoAaPn kai to younAotepo dvvard TOA eivar amapaitnto éva mALypa
€00(POVG OIKTLMOTO 7OV OKTIVOPOAEl Ko eKTEIvETAl OPKETA UNKN KOUOTOG UTPOCTA
amo v kepoaio. H Asttovpyio pog kotakdpuea mormpévng kepaiog egaptatot amd
TIC YPOUUIKEG OLOOTACELS TOV SIKTVMUOATOS EGQPOVE KOl OO TNV Oy®YILOTNTO TOV
eddpove. IMpaktikd SiktvdpaTe £6GPOVS Kataokevalovtal TomobeT®dvTag o€ 10€g
OTTOGTAGELS GUPLOTO GTNV Y.

Ta cOpuata evog TAEYHOTOG £6AQOVG TPEMEL VO EIVAL APKETE TUKVA £TGL DOTE
TO TAEYHO VO TOPOVGLALEL EUMEINON EMPAVELNS TOAD YOUNAN (YOUNA OUIKY Kot
YOUNAT Qovopévn avtiotaon). Av TopovctdleTol QUIVOUEV EUTEINOT) TO OEYPOLLLLOL
aKTIVOBOALNG TOPALOPPOVETAL, O10TL UTopel va deyepBel Eva KOO TOYIOELUEVO KOTA
LKOG TOL TAEYLLOTOG,

EVERMSE GROUND PERFECT GROLIND |
[ estieih

i —

Average ground = Méco édagoc , Perfect ground = Té\elo £60¢0g.

Xx. 5.38. Adypoppo ovoy®ong pog Katokopupa ToA®pnEVNS kepaiog LPA
eKTETANEVOL avoiypotog ota I0MHz.



‘Eva dictdopa eddpovg doev Ba tpémel moté va eival Bapupévo meptocoTepo amod
HePIKA CM péoa ot yn Kot dev Ba mpémet moté€ vo kaAvmteton amd xovi. To Bappévo
N 10 KOAVUUEVO HE YOV OIKTVOUO METPLALEL KOTA TOAD TNV EVEPYNTIKOTNTOA TOV
€04POVG KOl GE LEPIKES TEPIMTAOGELS EIGAYEL AMMAELES TNV V1. Agv LITAPYOLV ATAOT
TOTOL Y100 Vo KalBopicovpe 1o dtdypappa aktvoBoAiog piog Katakdpueng Kepaiog |
éva mAEypa £8apovg. Qo1d60, TAPO TOAAG TPOYPAUATE VTOAOYIGTAOV, LE OVOAVLCT|
CLUPUATIVOV KEPOLMV, eivar dtabéoipa kot Umopohv vo. LITOAOYICOLV OLOLYPALLLOTOL
aKTIVOPOALNG Ylo. KEPOIEG LE OMMAEIEG OTNV YN UE Kol XOPIG TOAVY®VIKO TAEYUQ
€0apovg avbaipetov peyébove. To oynuo 5.38. delyvel 10 ddypoppo avOY®ONG,
vIToAoYlopéVO pe computer, pog Kotakopveo moAwuévng LPA  ektetapévov —
avolypatog méve omd TeAElC ay®ylo £30¢pog Kot TAve amd £00(p0o¢ HEOMG
ayOYLOTTOG, HE Kol Y0pig HEYAAO 1ovikd TAEYHO £0A(QOVG. AKOUN Kol pE HeYdAo
W0oVIKO TAEYHO. €3GPOVE VITAPYOLY OMUOVTIIKEC OTMAEIEG amoAaPng (gain) Aoyw
amOAEIOV TOL €daeovg. Ilapopown oamotedéopoto AapPdvovtar yio OAeC TIg
KATOKOPLQO TOAMUEVES KEPOLES.

Xuvroviepéveg Kepaieg FM A/4.

Ot kepoieg eKTOUTNG KOl AYEMS ival ovOoTPEYILO GLGTAATO, ONANOT 1 KEpaia
EKTOUTNG Uopel va epyactel kot cov Kepaio AMyems Kot avTicTpoPa.
Ta nlekTpopayvntikd KOHOTO TOV ONUOVPYEL VOGS TOUTOG LE TNV KEPAio GTO
{DPO, OV GLVOVTHGOVY GTOV dPOLO TOVS AYy®YO OPIGUEVOD UNKOLS OMLoVPYodV G°
avTOV oL OpIopéEVN MAekTpeyepTIKn dvvaun. Kdbe aymydg, mapovoralel o
opopévn avtemayoyn L xor g opwopévn yopntkoétto C, poipoacuéveg
OHOLOOPPO GE OAO TO UNKOG TOV.
Xapn ¢’ aUTH TV GVTETOYOYT KoL TN XOPNTIKOTNTA, O ay®yOg €L oL O1kn
TOL GLYVOTNTO:

1
2n\LC
1N 7o d1kd Tov pfKog kdpatog A=c/f

Mmnopovpe AOdV Vo TOPAGTICOVLE TOV 0y®YO LE EVOL GUVTOVIGUEVO
KOKAOUO GEWPAG TTOV 1 AVTETAYWYN TOL (avtemaywyn) L ko n yopnrikotrta C
kot M avtiotaon Ra eivar ica pe ta id1a otoryeio Tov aywyo.

Tnv miextpeyeptikny dovoun E mov emdyeton amd to mAEKTPOUOYVNTIKA
KOpOTO 6TOV aymYd, T Bewpovpe 0Tt Tpoépyetal and pio vyicvyvn nyn E.
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2%.5.39. [o0dvvapo KOKAOU oywyoL e £VOL GCLVTOVICUEVO KUKAMLO GEPEG.

[Ipéner va yvopilovpe 6TL N avtictoon Ro tov kKukAGUOTOG amoteAeitor omd
VO aVTIOTAGELS.

A) amd v avtiotaon anmielidv Ron
B) a6 v avtictaon aktivofolriog Rokrt.

Ioyvel, dniadn, Ro=Rar + Roxr.

H avtiotaon onmoiewwv Ram sivor n mpoaypotiky (oUKy) oviiotoon oTig
VYNAEG CLYVOTNTES, TOV UETATPEMEL VO TOGOGTO TNG NAEKTPIKNG EVEPYELNS TOV
Kukhopotog o Beppodtta. H avtiotaon axtivoPoiiag Raxt eivor pio vroBetikn
avtioTaon, mov av TV Bewpovoape Tpayuatiky], Bo £6dgve T0 VITOLOITO TOGOGTOH
™G MAEKTPIKNG EVEPYELNG OKTIVOBOADVTAG TO OTO YOpP® YMPO HE TN HOPON
NAEKTPOLOYVITIKAOV KOUATOV.

‘Eto1, Aoutov, 1 oAkn 1oy0g TG Kepaiag eivar: P=1? (Ram + Rakr).

Av Poxt etvar 1 axtivoforodpevn woyvg kot I ) evepydg Ty g evidoems Tov
PEVUOTOC TTOVL JLOPPEEL GTO KUKAMUA, N ovTioTaon aktivoPoAiag Oa diveton amd
tov tomo Rokt= Pakt/ I2.

To I etvar 1 evepyodc Ty g €vraong Tov peOUATOC.

H évtaon 6pmg tov pedpartog dapépel amd onueio oe onpeio g kepaiag, pe
arotéleoua Kot 1) Rokt va petafdidetal and onueio og onueio. 'Etol n avtictoon
axtivoPoiiag Rakt kaBopiletan amd to pedpo otnv Kolkia evidoems, dnAadn and
TO PELLLO EIGOJ0L TNG KEPALOG.

Ta éva om’ 1o dimoko pe I=M/2 Raxt=80x (h/A)? , 6mov h eivar o evepyd
VYOG NG Kepoaiog.

Av 10 dimoAo eivat GLVTOVIGHEVO, 01 CLVICTMOEG X| Kot X¢ €E0VOETEPDOVOVTOL
Kot 1 oOvOeT avticTaomn Tov TeplopileTot 6TV TPAYUOTIKT GUVIGTOOC.

Ro= Ramr + Roxt. H avtictaon Ra ovoudletar avtictaon €10000v.
OewpdvTog TV avtictaon anwiel®v apeintéa taipvovpe: Ra= Roxr.

Aéyovtag, Aowmdv, avrtiotaon €10000v TOL SuTOAOL B gvvoovpEe TNV
avtiotoon aKtivofoliog.

A7mAo6 dimolro A2 M| kepaia Hertz.
Mo and T1g o cvvnBiopuévee HopPEC Kepoumdy givar To dimoro A2 mov

eaiveror oto Zy. 5.40. ko givor £vo KOPUATL GUPUOTOC | COAVO URKOLG A2 ot
ovyvotTNTO AStTOVPYiaG.



| «— A hid |

2%.5.40. Atmolo A/2 pe v KaTOVOpT| PEOUATOG Kot TAOMG.

H xepaio omv mpaypotikdOtnto anotedeitor and d0o petaAlkd oTeAéyn pe
unKoc A4 tomofetnuévo Kovtd, 1o éva 6TV TPOEKTACT TOV AALoL, A4 + A4=)\/2,
Kol e TpOTO, MGTE 1 KATAVOUT TOV PEVUOTOC KOL TNG TAONG Vo YIVETOL 0TS GTO
6y.5.40

Aimoso A2

Xy. 5.41. Avypappo axtivoforiog dtmdiov A/2.

Ta Vo otehéyn M4 cvvdéovtan pe pio SUTOAKY Ypouun pe v €i6odo Tov
OEKTN.

H ypappn petagopds cvvdéetor 6to kévipo tov dmdlov. H avtiotaon tov
dumdAov gtvon 75Q.

To pnkog tov d1mdrlov A/2 voloyileton amd Tov THTO:

L=1425/f o6mov foe MHZ ot L ce m.

210 Xy. 5.41. paiveton 10 dtdypappo aktvoBoAing evog dumdAov.

To gvepyd vyog h evog dimdrov /2 Ba Ntav 160 pe 10 YeUETPIKd TOV Dyog, €0V
N Katavoun Tov pedUHOTOC €MAVe o©TO OimoAo NTov opotopopen. Emedn oupwmg
TOPOVCALEL KOWAlD pEOIOTOG GTO HECO TOV KOl OEGLOVE GTO GKPOL TOV, TO UNKOG TOV
etvar pkpdtepo amd T0 Ye®UETPKO TOL VYos. To evepyd Hyog tov dumdAov dideTon
amd Tov TOTo:

h=2/n \2=M=n



And tov TOmo TapaTNPOVUE OTL TO EvePYO VYOG h Tov dimdlov givar aviloyo e 1o
UNKOC KOUATOG A TOVL Oa TAPOVLLE.

=] 1 Tewpetpikd
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Xy. 5.42. Katakopveo dimolo.

To avadurimpévo dimoro A/2 | kepaioa FOLDED.

Mo Tapardoyn Tov SOAOL A/2, TOV ¥PNCLOTOLELTAL EVPVTATA CLEPA ETVaL
TO OVOOUTAMUEVO SITOAO.

A2 I

AvTioToan

3000 r "
POMEn

3000

>x.5.43. Am\o6 dimoro.

To oavadumAwpévo OImOA0 TO TPOTIHOVHE EMEWY] TapPoLCldlel avtioTaom
€10600V g ThENG TV 300Q Kol CLVETHDC KAVEL EEOUPETIKY] TPOSAPUOYT UE TN
SumoMKkn TapdAANAN Ypapuun tov 300Q.

H xepaio avt koatackevdletor omd v ovaSITAMUEVO UETOAMKO COANVO.
Yy mpdén kotaokevdletal TOAD €OKOAN LE TN YPNOLOTOINGN EMimEdNS Touviag
300Q2. Ko6Povtog évo KOUUATL ETITEONG YPOUUNG LETAPOPAS Yio Agttovpyia o€ /2,
(Zy.5.44.) BpoyvkukA®VouE TOVG dVO AyWYOLS GTO AKPOL KO BLVOTYOVLE, TOV £Vl
Ao TOVG AYWYoVS GTO HEGOV, OOV Kol GUVOEETOL 1 YPOALLLUY TPOPOSOTHCEMS, TOL
Kol avT etvon emimedn ypopuun petapopds twv 3002,
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2y. 5.45. Kotaokevn avadumhopévov SurdAov.

Y10 oynua 5.45. moapovcidletor 0 TPOMOG HE TOV OMOIO0 UTOPOVUE Vo
Katackevdoovpe o kepaio folded amd petaAiikd avadumAopévo coAnva.

To evepyd VYog Tov avadmAmpévov durdAov givar h=2\/x.
Enopévmg, ko n niektpeyeptikny dvvoun mov onuovpyeitar 67 avtd omd Eva
nedio f elvau:

E=f.h=f.20/n, Suthdota, dnAadn, and avty oto amAd dimolo 6Tov
E=fMm.

To avadumAwpévo dimoAo eivar eONVO Kot EDKOAO GTNV KOTOGKELY] TOL Kol
YPTCLOTOIEITOL EVPEMG Y10 TNAEOMTIKEG KOl PASIOPOVIKEG ANYEL GTNV Umdvta
tov FM.

KoatgvOuvrikég molvotoyysrokéc kepaieg Kepaio YAGI.

O kepaieg mov €yovv ektdg amd 10 amoapaitnto OimoAo, Evav
aVOKAQGTAPO. Kot €vov 1 TEPLocOTEPOVS KoTevBuvtpec, ovopdlovtol Kepoieg
Yagi mpog tuf tov ldmwva Yagi, spgvpétn e kepoiag to 1926. Tote o Yagi
¥pNOoToince £va dimodlo ANYemG e Eva KatevbBuvinpa, o€ andatact A/3, and To
dimoAo.



Y1ig kepoieg Yagi n amoAafn peyokdver pe av&ovopevo tov aplOpd tov
TOPACITIKOV GTOLYEI®V.

Ynuepa Eyovpe kepaieg Yagi pe mAn0og otoyeiov, avaAoya LE TIC OTOTHOELG
IOV EYOVLLE.

Ov anartioels avTéc givat:

1) H vy amolafin
2) H mpocappoyn pe v kébodo
3) To gvpog {dvng cvyvoTT®V.

Ta otoyeio mov Bpiokovion unpootd and 10 evepyd dimoro (cCOUP®VA LE TNV
katehBvvon ekmoumng kot AMymc) ovoudlovtor KotevBuvtnpes, evd eKeivo OV
Bpioketon Tiow amd avtd ovopdleTon aVaKANGTIPAG.

O oavokAaotipog omoteAeitor amd otoyeie, Tomobetmuéva €161, MOTE Vo
oynMotiovy aVOKAOGTIKY ETIQAVELD, GTNV omoia 1 Katevhuvon g Kepaiag elval
K&Oet.

ATO TIC OMOCTACEIS KOU TO. PNAKN ouTtOVvV ToV otolyeiov kabopilovior m
avTioToon €16000V, 1 KATELOLVTIKOTNTA KOl 1 ATOAPT).

Ooco avéaver o ap1Buog twv Kotevbouvinpimv, TOCO GTEVELEL 1 OLEPYOUEVT
and v kepaio (dvn ovyvotntev. Emouévmg, kepaieg Yagi pe moAlovg
KatevBuvtnpeg elval KOTAAANAEG Yoo TNV AYT JKPNG TTEPLOYNG ovyvotnTev. H
avéNoT OUMG OVTH UEYOAMVEL TNV OTOANPT KOl LKPOIVEL TNV aVTIGTOON €16030V
™G Kepaiog.

Emiong, ya tov 1610 A0ym T0 didypoppa katevfuvtikdmrag yivetar o&0TepO.

H kepaio Yagi kadeitor ko kepaio déopnc, €medn €xet LYNAO KEPSOG Kot
glvorl ToAD KatevBuvtik.

Y10 oynua 5.44. eaiveron 1 didtaén tov ototyeiov pog kepaiog Yagi Kot 6to
oynua 5.45. eaivetol To dStdypoppo KotevfuvTikdTrag.

AroaTdosic peTaLd
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Yynua 5.44. Kepaio Yagi.



INo va €&ovpe ™ péylotn omorafPr), mpémer 1 AmOCTOON OOAOL —
avakilootpa va givon mepimov 0,14, Enedn, dpwe, m avtiotaon €icddov og pia
tétown Kepaia pe Tpia ototyeia méptel ota 15% mepimov ¢ apykng Tipng, oniadn
610 anAd dimoro ota 10Q kot 010 avaduthopevo ota 40Q mepinov, n andoTAON
OV avakAootipo omd to dimoro yiveror cuvibfwg 0,2 — 0,250 Kot Tov Kotev-
Bovtmpa 0,151, Ov omootdoelg ovtéc oe Kepoio pe avadmA®pévo dimoro,
aVOKAOGTHPO Kot Katevbuvipa, divouv avtictaomn £i66d0v 60Q mepinov.

‘Etor m xepaio pumopel va ocvvdebel pe opoa&ovikd kaimolo 60Q ywpic
KOKA®LOL TPOGOPLOYNG.

O1 kepaieg Yagi ypnoiomolovvtal eupéms, AGY® NG KATeLBLVTIKOTNTOG TOVG
KOl TOL KEPOOLG TOVG.

Boowd yopoktnprotikd Tov kepordv Yadi :

o.. XpNOOTO100VTOL TOGO GTNV EKTOUTN OGO KOl GTNV ANY).

B. Eivan cvvaerg ( 1 katnyopio ) pe tig Aoyapdukésg kepaieg (Log- periodic).
v. Ta xopaknploTikd Tovg HETAPAAAOVTOL OO GLUYVOTNTO GE GLYVOTNTA
(pnelovékTnua).

Xx.5.45. Aidypappo (optlovriog) katevBovtikotntog - Mymng, kepaiog Yagi.

5.14. Mera@opd TOV G PATOS 0TO TNV KEPALO OTOV OEKTY).

Avo YEVIKA TPOTOL YPNGIULOTOIOVVTOL Y10 TN HETAPOPE TOV GNUOTOG OO TNV
Kepaio 6Tov SEKTI.

O doympiopdg Exel AUEST) GXEGT LLE TNV YD TOV HETOPEPOUEVOD CNIATOC.

e 0éKTeC UIKPNG 10006 (popnToVs dEKTEG) M Kepaia elval EVGOUATOUEVT GTO
d€KTN, cvvNBwg TTVocOUEVN 1} cVPLATOG Yo To. FM kot pepitikn yio to. AM.

Ye 0ékteg peydAnc 1oyxbog M METOPOPA TOL ONUATOG Yyiveton eite e
Blopatovpeves kepaieg an’ evbeiog oTov €K, €ite HECH YPOUUUDV LETOPOPAS Omd
Kepoio o€ OEKTN.



[Ma Tic ypoppéc HETOPOPAS ExovpEe avapepBel GE TPONYOOUEVT] TOPAYPOUPO.

5.15. Kepaieg @opnTOV GUGKEVOV.

Yndpyovv opiopéveg €10IKEC KEPOIEG TTOV YPNCLOTOLOVVTIOL UOVO Yo, TNV
My, OTm¢ o1 Kepaieg mAaiocta, Ot pafOoEldeic Kot 01 PEPITIKEG KEPOIEG.

5.16. Tpomor Bertiong Myng - dtepopikn Ayn.

Kotd ) dtddoom tov Kopdtomv 6e GAOVG TOVG UNYAVICHOVS d1d000MG o8 KADE
TEPLOYT CLYVOTNTMV TOPOTNPEITOL TO PAIVOUEVO TWV OOAEIYEWV.

2TIC GLYVOTNTEG TOV HOKPOV — HEGOI®V Kot Bpayfmv KOUATOV TIC StoAeiyelg
onuovpyei 1 cupPoin Tov KOHATOG E6GPOVGS KoL TWV LOVOSPUPTIKDOV KULATOV.

2to pkpoxvpata dStodeiyelg Onpovpyet 1 cvpuPoin tov Kat’ gvbeioy KOUATOG
Kol EKEIVOL TTOV AVOKAATOL GTNV EMLPAVELD TNS YNG.

Adrewyn (Fading) Aéyeton kabe mrmdon g otdOung Tov mediov AYNG oG
PadIoNAEKTPIKNG (EVENG KAT® od TN oTAbu”N eAehBepOL YDPOVL.

Mo mv gAdttoon TV Eavopévov mTov TPoKaAOHV Gt AYN ot StoAEiyELg
YPNOLOTOIOVVTOL TOL GUGTILLOTO SLOPOPTKNG ANYNG.

Av  ypnowomomBodv dvo kepaieg otov moumd kol 000 OTO  OEKTN
ONUOVPYOVVTOL GUCTHLOTO SLAPOPIKNG ANYNC.

Ta ovomquato avtd divouv peydAn mpootacia omv (evén omévovil og
peydieg dtoAetyers.

Ov (ebeic omtikng emoeNg 7OV  €£YOLV  JPOPIKY ANYN  CLYVOTNTAG
YPNOUOTOLOVV OVO PEPOVGESC GUYVOTNTEG.

‘Etol, mpémel va €xovv dV0 TOUmovg Kot dVo OEkTEC o€ KABe KatevBuvon,
aALG pio kepaia.

H dwgopwikn Aym éxer to mieovéktnua OTL emurpémel oty (evén va
Aertovpyel axoun kot Otav TapovotacHei PAAPN oTov TOUTO 1 6TOV OEKTY.

Me 6uvoLaG DS SLOPOPIKNG ANYNG YDPOL KoL GLYVOTNTAG 1| GUYVOTNTOS KOt
TOA®GONG ONUIOVPYOVVTAL GLGTHUATO TOAALUTANG OLPOPIKNG ANYNG Yo AVENUEVN
npootacio TG (eVENG amévavTl 6TIG SIOAEIVELS.

Yrdpyovv 0184@opot TpdTOL e TOLG Omoiovg pmopel va yivel ovvheon TV
oNUATOV TOV PEPVOLV 01 S16.POoPOoL KAAJOL TNG SLOPOPIKNG AYNG OTO JEKT).

YKomdg pag ivorl vo avadEIKVOETAL TAVTOTE GTNV ££000 1 LEYLGTI SUVATH TIUN
OV AOYOL «ofua Tpog B0pvPo» S/N pe pio anin ddTaén.

INo va emrevyBel avtod ypnoipomorovvrar oL exdpevor pédodor.

o) Na odnyeitoan otnv €£000, KGOe GTIYUN TO WGYLVPOTEPO GNUO. LVVETMS CE
Kémow Pabuido TOV dekTdV TG SPOPIKNG ANyMG, To acBevéotepo oo
amoppinteTal.

B) Na oonyeiton otnv ££060 £€vol oML TOL TPOEPYETOL ATO TN cLVOEST TV
OTIYHOi®V oNUdT®V mov divouy OAot ot kKAddotl g dapopikng Ayme. Kot og
LT TV Tepintmon 1 ovvheon mpémel vo yivel oe kdmown evoldpeon Pabuida
OEKTOV.



H emloyn tov wyvpotepov onfpotog 1 11 ovvleon TV el pépovg
ONUATOV PTOPEL VA YiveL:

@) X710 6TAS10 TNG PAOIOGVYVOTNTAG TOV OEKTMV.

B) Xto0 oTdod10 TG HESNS GLYVOTNTAG.

‘Eva gvypnoto ocvomnuo Oopopikng ANyne eivar avtd e SlpopiKng
noAwong. To chotua avtd meptlapfdavel dvo kepaieg, pio KatakOpvEN Kol pio
oplovtia. Ot kataKOpvEeg Kot optloOVTIEG GUVIGTOGES TOV TESIOL EVOG KOUOTOG
dgv  epoavifouv dladelyelg otov do  ypdvo. Xuvvemmdg, M pla  kepoio
OVTOTOKPIVETAL OTOL KOUOTO KATOKOPLONG TOAMONG Kol 1 GAAN oto KOpOTo
oplovtiag mOAmoNg, pe amotédecpo vo eEac@aiiletal n ANy He KOO OEKTN
YOPig dSoheiyers.

AfNyn pe 01a0iaon :

To pawvopevo g KaBetn d1abAaoNG cLVAVTIETOL Kol 6€ 0p1LovTia d1evhBuvon
. Zmmv mepintoon mov eumodileton m dpeon ARyN AOY® KAmOg yNvng
ovopoAiog, oy.5.46. pumopovue vo kotevBdvoope v Kepaioc AMYNg mPog TO
onpeio mov yiveror 1 S1aOAaon).

>x.5.46. Aqym pe o1dOAaon.

ANy pe avaxkioon:

Otov 0 NAEKTPOUOYVNTIKA KOUOTO GUVOVTOOV QUGIKE EUTOIIN OVOKAMVTOL
o’ GAAeg OevBivoelg, Ommg akpiPadc cvopPaivel pe pa dEoUN EOTOG TOL TEPTEL
Tovo 6° €va, KATOTTPO.

Xx.5.47. AMym pe avakAaon.



To @awvdpevo avtd gival TEPIGGOTEPO GLYVO OTIG TOAELS, OOV Ta d1dpopa
YMAQ KTiplo amoTeAOVV oMpEia aVAKAOGNG TOV GYLLOTOG.

Amartovpeveg otdOpeg otn Myn).

Ot amoutodpeveg otdBueg otn ANYn Yo [o €YKATACTOCY, TPOG OITOPUYN
TOPEUPOLDY N VIEPKOPECUADV ElvaL:

a) AM eldyoto S5uv, péyroto 300mV (Z=240-300Q)

B) FM (VHF) eldyioto 100uv, péyioto 100mV (Z=240-300Q2)
y) I-III (VHF) e\dyoto 1 mV, péyioto 50mV (Z=60-75Q)
8) 1V-V (UHF) eldyioto 1,5mV, uéytoto 50mV (Z=60-75Q)

Movdda pHETpnong yio Tov VITOAOYIGHO TG evioyvong eivor to db.

Kabe 6db n tdon dumhacialetar 1 vrodumhaocidletal. To db avtictoypiouévo e
mivakeg pue 10 mAGTOC TOL onuatoc oe VOItS, poac amoAldoost amd peydAovg
VTOAOYIGUOVG KOl UTOPOVUE VO VITOAOYIGOVUE TOV KOTAAANAO €VIoYLTN ME Alyeg
TPOGHECELS KO QpALPECELC.

O e€mtepikég Kepaieg dlakpivoviot 6

0.) KaTeLBLVTIKES Ko

B.)opotokatevBuvTIKES KEPOTES.

Ot opotokatevBuvTiKég Kepaieg €xovv oyedlachel va €govv v 1010 evaucinoio
OTO CNUATO TTOL £pYovion omd OAeg TG Yovieg. Ot kepaieg owTég dev UTOPOLV Vo
TOVOLV oTaBUoVE HOKPIVOUG TOCO KaAd, 000 ol Kepaieg piag kotevbovvong. Ot
OLLO10KOTELOVVTIKES KEPOIES EIVOL TEPIGCOTEPO AMOTEAECUATIKEG, OTAV O CTOOUOG OEV
givon movo and 60km mepinov.

IedwopéTpnon ko emroyn 0€ong yro TV £YKATAOTOON KEPALOS ANYNG.

YKomOG ™G Kepaiag AyMG elvarl vo. amoppoed amd TO NAEKTPOLOYVNTIKO
medi0 10y KoL voL TNV 00N YEl e LOPPT] ®PEAUNG TAONC OTO  OEKTH).

H eykatdotaon 0o mpénet:

No ovtiel and 10 medio Ko vo GEPVEL GTNV €16000 TOL OEKTN oYV TOL VO
eCaoc@arilel kaBapn Aqyn.

No xoatamviyel 6Aeg TIC TOPEVOYANCELS TOL Hol HITOpOVCOY VO ETNPEAGOVY TN
Ay

No amoxAeiet , Otav glvor cLALOYIKT, TIC apolaieg TAPEVOYANCELC.

H anddoon pog kepaiog e€aptdral, énmg yvopilovue, and to gvepyd vyog g h,
ywti N nAektpeyeptikn dvvaun E mov snpovpyeiton 6° avty and v €viaon F tov
nediov givan E=h.F.

H évtaon tov nediov 6tov ehevbepo xdpo avédvel pe TV amdoTao TG KEPAING
amd To £€00p0G, EPOCOV 1 d1A00GN TOL TTEdiov 0ev TapevoyAeite. [TAnciov otig oTéyeg
TOV GTLTIOV ONUIOVPYEITOL TOKVOOT) TV SUVOLIK®V YPUUU®OV TOV TEGIOV.

[Ma to Adym avtd 1 €yKOTAGTOOT TNG KEPOLOG TPEMEL VOL YIVETOL GTO LVYNAOTEPO
TOV KTipiov.



[ToAAEC popég Ta Tapdotta dev akTvofoAiovvial Kat’ gvbeiav and TV Iy tovg,
aAAG Epyovtal otV kepaia omd SAPOPES CLVOECELS, OMMC OMO TIS YPOUUES TOV
NAEKTPIKOV SIKTVLOV.

Ot mopeVOYANCELS OVTEG TPOEPYOVTAL KUPIMG amd aywyovg mov eival oploviia
TOA®UEVOL.

Olot oxeddv ot padlo@mvikol Toumol £xovv KATOKOPLEN TOAMOT, £TGL LU0
KOTAKOPLOO TOAOUEVN Kepaia BeEATIOVEL T Aym.

"Evag dAlog mapdyovtag mov mpémetl vo. AdfBovpe v’ Oy gival 1 am®AELD GIULATOG.
H «epaio mpémer va tomoBeteitonr poxpld omd peETOAMKG aviikeipevo ,yloti
ATOPPOPOVV TIG PASIOKVUAVGELS KOl EAATTMVOVV TNV £VTAGT TOV GNLOTOG .

H andxpion otig ocvuyxvotteg ANyemg eEaptdtol amd To UNKog TG Kepaiag .Xe o
OPIGUEV GLYVOTNTO 1] KEPALO ATOPPOPE TO UEYIGTO O, OTOV TO UNKOG TNG &ival
ico pe A/2 1 A4 tov pnkovg KHpatog. Mmopodpe va avENcovpe T0 NAEKTPIKO UNKOG
™G KEPALOG TPOSHETOVTOG AVTEMAY®OYN GE GEPA N VO TO EAATTOCOVE TPOGHETOVTOG
YOPNTIKOTNTA .

Téhog M katevBuvtikOTNTO €ivor akdun évag mapdyovtag mov emnnpedlel
My log Kepaiog.

"EAgyyoc g eykatdotaon

H xepaio tomov I' evvoetl T Aqyn onudtov mov otn 614006m Tovg K6Bovv TovV
aywyo G kepaiag pe opon yovia .

Mo kaAvtepn ANyn evog moumol mpémel o oplovtiog aywyds vao oynpoatilet
yovia 90° pe v gvbeia mov divel v KatevBvvomn Tov TOUTOV. APOD TEAEUOGEL M)
gyKaTaoTaon, Oa mpénel va eAEYEOLLE Yo TVYOV GOAUALOTA.

a) 'Eleyyog Tov RF onjuoatoc:

IMa tov éleyyo ™ LYMANG GLVYVOTNTAS Ba XPEWCTOVE EVO TESIOUETPO YO VO
LLETPNGOVLLE TO OO GTNV OPYN TNS YPOUUNG LETAPOPAS 1 6TV ££000 TOV EVICYLTY,
KaBmG Kot 6TV 16000 TOL SEKTN.

B) Eleyyog e ocvuveyég peopa:
Mo ™ pértpnon tov aviiotdoemv mov dlappéoviol pe cvvexés peduo Ba
YPEWGTOVUE LA YEQUPO, LETPTONG AVTIOTACEWDV.

v) ‘Eleyyoc g ypopung LETOPOPAS TOL OEKTN:

e ovTOV ToV EAgYY0 Ogv Ba TPEMEL O1 PEVUOTOATTES VOl VOl EVOUEVOL e TNV
kepato, yati Oa fydrovpe AavBacuévoa GOUTEPACLOTOL.

Kotd t doxyun} amocuvodovpe Tn YPOUUY UETOPOPAS amd TNV ££000 TOL
EVIOYLTY. ZUVOEOLE, UETOED TNG YPOUUNG KOl TOL TAEVTAL, HETPNTY HOVMOONG Kot
petpdpe v avtiotaon povoons. Av oot givor whvo amd 100K, n ypapun eivon
KOAT.

0) ['siwon TV keparwv:

Mo va amo@hyovpe TIC ATHOCQUIPIKEG EKKEVMOGELS B TPETEL VO YELDVOLLE
TNV £YKATAGTOCT) TNG KEPOLOG.

Zav YPOoUUES YEIMONG HTOPOVV VO YPNGILOTON 000V HETOAAIKA TUNHOTA,
OTMG 01 LETOAAIKOL GOANVEC VEPOD Kol TOL KAAOPLPEP



Y1doo KopoTo,

AgvmoBécovpe TP OTL EYOVUE L YPOUUN LETAPOPAS TOV OV £XEL AMELPO UNKOG
K01 6TO TEPUA TG 0€ GLuVOEETANL avTioTaon poptiov. Otav pa tétota ypouun cuvoedet
O€ oL TNYN TTOL TAPAyEL EVOALAGGOEV TAoN pe TAATOG V, KaTd TN oTIyun g
ovvoeong N yn "aoBavetal” ota dpa TNG [ avTioToon 161 e TN YOPAKTNPIOTIKT
avtiotaon Re g ypoupng. ApyiCet Aowmov va kwvet éva pedpa pe mAdtog Iy, mov
vroroyiletar and ™ oxéon: In, = V/R..

To pedpa avTd TPoYwPEL GOV KOUO TPOG TO TEPLLO TNG YPOUUNG HE ToxbTNTO d18000MG
U, yopic apyika va "yvopiler" 1 poptio Oa cvvavtioet ekel. To kopo avtd
ovoudleTon ZpoGTITTOY KM PEVHATOS KOL, TTOP' OXO OV 1) TaOTNTA U Elvar TOAD
HEYAAN, TO KOUO QTAVEL GTO QOPTIO HETA A0 KATO0 LUKPO XPOVIKO S1AGTN O, TOV
ovopdletat ypdvog kKabvotépnong. O ypdvog Kabvotépnong mpokaiel ahloyn ot
@aon tov pevpatoc. Ta idta cuuPaivovy Kot 6To KOUO TAGNS, TOL d10didETOL
tautodypova pe to pedpa. Otav To TPOSTITTOV KOO PEVUATOS PTAGEL GTO TEPUOL TNG
YPOUUNG, GUVOVTE 0L ATELPT] OVTIOTOON, APOV EKEL OEV LIAPYEL GLVOEIEUEVO KOVEVQL
eoptio. Méca amd dmepn avtiotaon dev umopel vo KOKAOQOPNGEL PEVILOL. XTO TEPLLOL
NG YPOUUNG AOUTOV 1 TIUT TOL PEVLLOTOG EIVOL UNOEV KO TO TPOCTHINTOV KO
avaykaleton va emotpéyel micm oty nyn. To koo mov emotpépel ovopdaletol
avakKiopuevo kvpa Kol £yl TAatog I,y 100 pe 10 TAATOg TOV TPOGTINTOVTOG KOUOTOG,
Ta 600 kOpata cuvdvalovral, e amotéleoua va £xovpe o€ dAlo onpeio abEnomn kot
o€ dALa onueio e€acBEvnon Tov GLVOMKOL TAGTOLG.

Otov 10 avaKA®UEVO KOUA PTACEL GTNHV TNYT, 1] KATAGTACT| 00T TToyidveTot. Tote
EYOVUE TOVTOYPOVN LETAPOAN TOV PEVUATOC (KoL TNG TAOTC) UE SLAPOPa TAGTN OTA
Jdpopa oNUElR TNG YPAUUNG, OTMOC QaiveTal 6To oynua 6-2(Y), Al Kopud kivnon
Kopartog dev mapatnpeital. H kotdotaon avt ovopaletor otdoipo kopa. Ta onueio
6mov 10 TAGTOG TNG KOHOVoNG elvar péyioto ovopdlovtal kotlieg, eV To onueia OToL
70 mAGTOG elval undevikd ovopdlovion deauoi. Or Katavouég TAATOVG
emovalopPavoviot katd dtactnpato ica pe /2. Avtd amotelel yevikn 1016t to TOV

YPOUUADV LETOPOPAGS.
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2ynua 6-2. Avekloon Kol oTaoLUe KOUOTO PEOUOTOS O OVOLYTH YPOUUN



Onwg vrdpyovv 6TAGIL0 KOLOTO pEOLOTOC, £TGT VTAPYOVY Kol GTAGTLO KOLLOTO
tdonc. H dtopopd peta&d toug givat 0Tt 6To avorytd TEPUO TNG YPOUUNG EKONADVETOL
TvToTE KoM Tdong. AvTo €lval avapEVOLEVO, 0OV Elval YVOoTd OTL G
OTO10ONTOTE OVOLYTO KUKAMULA 1] TAGT GTO Kpa TOL €ivat {61 pe TV TAoN 6TOVG

o ovg ¢ mTyns. 'Etot, vdpyet drapopd @aong ion pe M4 1 90° uetaéd tmv
GTACIUOV KOUATOV PELUOTOG KOt TACTG GE 0L AVOLYTT] YPOLLLUY].

BmdirTacy amd ™ Eppa

2ynua 6-3. T10tn o101u@y KOUATWV TAoHS Kol PEDUOTOS GE OVOLYTH YPOUUN
10 oynpa 6-3 eaivovtor Ta TAATN (Kot Oyt o1 GTIypIoies TIHEG) TV CTAGIUMV
KOUATOV PELUATOG KO TAONG KATA UKOG LOG OVOLXTNG YPUUUNG. ZVYKPIVETE OVTO TO
oynua Le To oynpa 6-2(y), Yo vol KOTOVONGETE T O10pOopE GTNV ATEIKOVIOT).
Avaroya @arvopeva 1GYX00LV Kol OTaV 1) YPOUUN &V VOl avoLyT GTO TEPUO TNG,
aALG BpoyurkukAopévn. AOYm ToL BPoyLKLKAMUATOG, GTO TEPO THG YPOUUNG 1] TAO
elvat Tavta unoév Kot to pedpa péEY1oto. Me undeviky| Téon ORme 1 EVEPYELD TOV
dtvel n Tyn ot yYpopun dev pumopel va katovolmOel Kot €161 TPENEL VoL EMGTPEWYEL
Tio®. Avanticoovtol Aomdv Kol TAAL GTAGILN KOUOTO PEVLOTOG KOt TAOG KATA
UKOG TNG YPOUUNG, TOV OU®G ERPavifovyv Kotla pedUaTog Kot decUO TAONG 6TO
tépua. H popon avtdv tov otdoiunv kopdtov goivetor 6to oyfua 6-4.
[Mopotnprote OTL VIAPYEL Kot TAAL 1) drapopd pdong Tov 90° uetaé&d g Thong kot
TOL PEVLUOTOG,.

o o 4
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2ymua 6-4.
1TAdtn oTdoiumy KoUAT®Y TAoHS KoL PEDUOTOS GE PPOYVKOKAMUEVH YPOUUN

YUVTOVIOUEVES YPUPPESG

Ag mopatnproovpe Kot Tl to oyfua 6-3. Xt 0éon B, mov anéyel ondotaon A4 and
TO AVOLYTO TEPLLO TNG YPOUUNG, TO TAATOG TG TAONS (SLOKEKOUUEVT YPOUUT) Elvar
UNOEV, EVM TO TAATOC TOL pedLOTOG (GLVVEXNG Ypauun) eivan péyioto. H avtictoon o
aVTO TO ONUEID, TOL MG YVOGTOV TPoKVTTEL 0o T 6Yéon R=U/I, eivar undév. Av n
myn Nrov cuvdedepuévn ot Béon B, Ba avtipetdmile Bpoyvkdkiopo oto akpa e,
doyeta e T0 yeYovog 0TL 1 Ypouun ivor avoryt. Avtd BéBara cvpPaivel og pua
O0VIKT YPOLUT, TTOV OEV £XEL AMMAELEG. L& TPUYLATIKY YPOUUN 1) avTioTaon otn 6éon
B &ivat moAd pukpn, oAl Oyt undevikn. Avtifeta oto onpeio I, mov anéyel amdctoon



M2 amd To TEPUOL TNG YPOUUNG, TO TAATOG TG TdoNg ivat LEYLoTO, EVA TO TAATOG TOV
pevpotog etvan unodév. H avtiotaon ¢' ovtd 1o onpeio mpokvmtet 0Tt eivon amepn (M
AP TOAD HEYOAN, OV 1] YPOUUY EIVOL TPOYLLOTIKY).

Meta&0 Tov onpeiov B kot tov A ) avtictoon avédvel 660 | omdoTaon amd TO TEPUA
wikpaivel. Eredn oto tufpe owtd to pedua mponyeiton e téong katd 90°, n ypapuun
GUUTEPLPEPETOL GAV TUKVMOTNG, LE YOPNTIKOTNTO TOV WKPAiVEL OGO TO UNKOG TNG
pkpaivet. Meta&b tov onueiov B kot tov I' ) avtictaon kot wdAt avédvel 66o n
OmOGTACT) OO TO TEPUA PLEYOADVEL ETedn Opmg 610 T avtd 1 Tdon Tponyeitot
TOV PELLATOG KATA 90°, 1) YPOLUT CUUTEPIPEPETAL GOV TNVIO, LE AVTETAYDYT TOV
HEYOADVEL OGO TO KOG TNG LEYUAMVEL.

O)la avtd Bopilovy To POVOUEVO TOL GUVTOVICUOD GE KUKAMUOTO [LE TTNVIO Ko
TUKVOTN. € aVOTYTY| YPOUUN, 6Tav To pnKog givor A4 (1 teptrtd, OnAadn Lovo
TOAAOTTAAG10 TOL A/4), 1 avTioTaoT gival EAAYLOTN KoL 1 YPOUUN COUTEPUPEPETOAL GOV
kokhopo LC cepdg og cvvtoviopo. Otav 1o unkog eivor A/2 (1] ToOAAOTAAG10 TOV
M2), 1 avtiotaon elvat HEYIOTN KOt 1) YPOLUT GUUTEPIPEPETOL Gav KOKAwua LC
mopoAAnAiog o€ cuvtoviopd. Me prkog petald A/4 kon 0, 1) avoryTh YPOUUI
CUUTEPUPEPETOAL GOV TUKVAOTNG, EVO HE UNKOG HeTalD A4 kot A2, GOUTEPLPEPETAL OOV
nvio (oyfua 6-5). Avto Hag EMTPEMEL VO, XPNCILOTON|GOVUE EVOL KOUUATL TETOL0G
YPOUUNG G€ POLO EVOC TUKVAOTH 1} EVOG TNVIOL, TOV OTTOIOL 1) YWPNTIKOTNTO 1) M)
avtenaymyn pviuilovrot, peTafdiioviog KatdAANAo T0 UNKOG TS YPOUUNS. AVTO TO
KAVOLLLE GLYVA GTIG TOAD VYNAES GLYVOTNTEG OOV 01 GLYNOIGUEVOL TUKVMOTEG Kot TOL
vio 0€ AEITOVPYOVV IKOVOTOINTIKAL.
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2ynua 6-5. AvoLyTtég ypouES Ko o 1600DVOLUO KOKAWMUOTO, TOVS

Muwomic

e |

AVAAOYO QoVOUEVA 1GYVOLVV KOl Y10 TNV TEPITTMOT) TOL 1 VPN Eivor
Bpayvkukiopévn oto téppo . Movo mov tdpa o Tpdypato eivot avtifeta an' 6,1t
TPONYOLUEVMC, ENELON], OTTMOC LWITOPOVLE VO OOVUE GTO oMU 6-4, GTO TEPLLA TNG
YPOUUNG M Taom etvan undév kot To pedpa péytoto. 'Etot, o Bpoayvicokiopévn
YPOUUN e UKOG A/4 M TeP1TTO TOAAOTAAG1O TOL A/4 Tapovctalet dmepr (Thpo TOAD
HeYAaAN) avtioTaon 16050V Kot cuumepipépeTat oav kKokAoua LC tapaiiniiog oe
ovvtoviopd. Otav to punkog g etvar A/2 1 moAlamAdolo tov /2 tote 1 avtioTaon
€160000V NG etvar UNOEVIKN (TTOAD [KPN) KOL 1) YPOLLLY] GUUTEPLPEPETOL GOV KOKAMLLOL
LC oepdg oe suvtoviopd. Otav €xel unkog pikpotepo tov A4, n BpoyvkukAmpévn
YPOLLUT) COUTEPLPEPETOL GOV TNVIO LLE AVTETOYMYT], TOL UKPOIVEL OGO HKPOIVEL TO
KOG TNG, EVO, OTOV £xel UKOG HETAED /4 Kol A2, GUUTEPLPEPETAL GAV TUKVOTNG,
TOL OO0V 1) YOPNTIKOTNTO LEYAADVEL OGO PEYAADVEL TO UAKOG (G 6-6).
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2xnuo. 6-6. BpoyvkokA®UEVES YPOUUES KL TO 1GOODVOLLO KOKADUOTO. TODG

Ol to Topamdve pmopodv va cupfovv gite Otav Kpatdpe otadepn T cuYvOTNTA TNG
TMYNG Kol LETOPAAAOVE TO UNKOG TNG YPAUUNG EITE OTAV KpOATAUE GTOOEPO TO UNKOG
™G YPORUNG Kot petafdiiovpe tn cvyvotnto. [lpdyuatt, énwg idope otnv apym
(oyéom 6.1), o punKog kouatog A e€aptdror amd ) ocvyvotnta f g mnyne.
MetafdArovtog T cuxvotnTa, £vo SOGUEVO UNKOG YPOLLUNG UTOPEL VL avVTIGTOLEL OE
Tunpo A/4 ) A/2 1 omo1odnmote GAAO KAAGLLO 1] Kol TOAAOTAAG1O TOL A. Me
peTafoAn TG cLuYVOTNTAG 1) AVTIOTOCT) IGO0V TNG YPAUUNG AALALEL Kat, OTOV 1|
ovyvOTNTA YIVEL TETOLN, MOTE TO KOUUATL TS YPOUUNG VO avTIoTOLEl akppdg oe
TUHO A4, €(OVUE GLVTOVIGUO.

AVOKTA 1 BPoyuKVKA®UEVE TUNHOTO YPOUU®Y LE UNKOG A/4 ¥pNGIULOTO100VTAL TTOAD
OLYVA OOV GUVTOVICUEVO KUKAMUOTA OTIG TOAD VYNAES cuyvotntes. H cuumepipopd
TOVG €ivar TOAD KOAOTEPT A TN GLUTEPLPOPA TOV cLVNIIGUEVEY KuKA®pdTtomv LC
KOl GUYVE 0mOTEAOVV TO LOVO TPOTO VO KOTOGKEVAGTEL KOKAMLO GLUVIOVIGHOV, YT,
OT®G elmapLe, 6TIG TOAD VYNAES GLYVOTNTEG OeV £lvorl EDKOAN 1 KOTAOKELT
KOTAAANA®V TNVIOV Kol TUKVOTOV.

Ipoppéc pe opiké goprtio

Ag e€etdoovpe TOPO TNV TEPITTOON HLOG YPOUUUNG, OTO TEPUA TNG OTTOlag Etvor
ouvdedepévo Eva opikd eoptio. Onmg eimaple, 6Ty To PopTio Exel TN iom pe ™
YOPOKTNPLOTIKY] OVTIGTOGT TNG YPOUUNG, 1] YPOUUN CUUTEPLPEPETAL GOV VO EYE
AmEPO PUNKOG Kol atd PLEGH TG TEPVOVV UOVO TPEYOVTO KOLLATO.

Otav to ouikd eoptio dev €xel Tyun {on pe TN YopaKITNPICTIKY| OVTIGTOOT TG
YPOUUNG, TOTE dev UTOPEL VoL amoppOPNGEL OAT TNV EVEPYELX TOV EPYETOL OO TNV
YN Kot £voL LEPOS TNG TO OVTAVAKAL Tic®. YTAPYOouUV AOUTOV TPOCTITTOVTO Kot
AVOKADUEVO KOLOTO TAV® GT1 YPOLLLUT, TOV GLVOVALOVTOL Kot TPOKAAOVY 0AAOD
EVIOYVOELS Ko 0AL0D eEacBevIoELg TG TAONG KOl TOL PEVLLLOTOG, OTIMG EIOOLE VO
yivetar Kot 610 oynua 6-2. Edd dpmg vdpyet o dtoupopd. Ereidn povo éva pépog
TOL KOHOTOG AVOKAGTOL, TO OVOKAMUEVO KOUO £XEL LIKPOTEPO TAATOG OO TO
npoomnintov. 'Etot, 60tav ta dvo khpata cuvovalovtal, ota onpeio eEacBévnong dev
EYOVUE UNOEVIOUO TOL TAATOVGS, OAAG ATAMG pioL eAdylotn Tiun (oynqua 6-7). Kotd
UKOG TNG YPOLUNG VILAPYEL £VAG GLUVOLOCUOG OO GTAGLLO Kot TPEYOVTO KVLLOTOL, TOV
OVOLLALOVTOL MIKTA KUHATA.
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2ynua 6-1. Katavoun mAotav pevuatog Kol TOONS O YPOUUT] IUE WUIKO POPTIO
Av 1 avtiotaon goptiov R gival peyodvtepn amd ) xopokTnplotiky aviiotaon Re
™G YPOUUNG, TOTE OTO TEPHA TNG YPOLUNG ELPavVIfeTon LEYIOTO TAOTG Kot EAAYIOTO
PEVUOTOC, OTG 6TO oyYNua 6-7. Av 1 avtiotaon goptiov eivar pkpodTepT amd ™
YOPOKTNPIOTIKN OVTIGTOCT TNG YPOUUNG, TOTE GTO TEPUO TNG YPOUUNG ep@avileTal
HéEYLoTO pEvATOG Kot EAdyloTo Tdomng. TéLog, av n avtiotaon optiov glvar ion pe
YOPOKTNPIOTIKY AVTIGTOCT TNG YPOUUNG, TOTE OEV LITAPYOVV GTY| YPOUUT UEYIOTO Kol
eAdyota, aAAG o Ol To onpeio TG T TPEYOVTA KOOTA £X0VV 0TOOEPO TAATOG.
Mo GUVOTTIKTY OTEIKOVIOT] TOV KOTOVOUDV TACTC Y10l SIAUPOPES TIUEG POPTIOV
eaiveror oto oynua 6-8. Ot katavopés peOpaTog eivor TapOUOLES, aALL
LETOTOTIOUEVEG KATA /4.
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2xynuo. 6-8.
Korovoués teong kot unKog ypouuns 1Ue o16popes AVILOTAOEIS POPTIOD

Av 1 avtiotaon eopTiov, KTOC amd KaBopd OUKO EYEL Kol YOPNTIKO 1| EXAYOYIKO
LEPOG, TOTE OTMCONTOTE EVO LEPOG TNG EVEPYELNG TOV KOLOTOG ETIGTPEPEL GTNV TTNYN
Kol €Tl PEOVIfOVTOL UKTE KOULOTO OT YPOUUT LETOPOPAC. AV TIAL 1] avTioTOoN
@optiov eivar KaBapd ETOYOYIKN 1 YOPNTIKY, ETELWDN AVTEG Ol OVTIGTACELS OEV
KATOVOADVOLV NAEKTPIKN EVEPYELD, OAN 1) EVEPYELD TNG TTNYNG EMGTPEPEL oW, X'
QLT TNV TEPITTOON EXOVUE TAVTOTE ONLOVPYIO CTACIUOV KOUATMV GT YPOLLUY.

H spodvion otdoipov 1 IKTOV KOPUATOV TAVE GE L0 YPOULUT LETAPOPAS Elval
Wuitepa avemBHUN T KATACTOOT, YTl onuoivel 0Tt £va LEPog 1 Kot OAN 1 16Y0G TG
TMYNG eV amodideToL 6TO POPTio, OALA EMGTPEPEL Ticw. Mmopovpie va dtopbdcovpe
oLt TNV Katdotaon Aopupdvoviag pétpa, mov Ba e€etdoovpe otV ETOUEVN
mopdypoo. [Iponyovpévag Opmg Ba Tpémetl va SamoT®GOoVUE TNV VTOPEN TOL
TPOPANLLOTOG KO Y10 TO GKOTO QLTO YPNGIULOTOL0VLE KATolo péyehog, mov ovopdleton
Aoyog craciumy koudrov (standing wave ratio 1 SWR). O L0y0¢ 6Taotu®v KOUAT®V
opileton amd N oyéon:

1N I
SR = mw _ Cmax

Uns Lo (6.2)

610V Umax, Unmin, Imax K0t Imin vt o1 péyioteg kot ot eAdyioteg Tyég tdong kot
pPEVUOTOC, OT(G PoaivovTon 6To oyfua 6-10.

Mo ™ pérpnon tov SWR vrdpyovv edkd dpyava, Tov ovopdlovtal pépovpes
oTdoIU®WY KOudTwy. O1 YEQUPES OTAGILOV KULATOV GVVOEOVTOL LETAED TG TYNS
KOL TNG YPOUUNG LETAPOPAS Kol ameltkovilovuv 10 AdY0 GTAGIU®VY Kupdtov o' ubeiog
movo oe po KApoka pétpnong. H wavikn ko pikpotepn tipn tov SWR etvan ion pe
1. H i ot epeaviCetat e ypoppés 6Tou dev vITdpyel avokAMUEVO KOUO, OTMG
ot0 oynuo 6-11(a), omoTe TOL pHE€YIOTA KO TOL EAGyIoTO £XOVV TO 1d10 TAGTOC. H



peyoAvtepn Ty Tov SWR givan ion pe drelpo ko ep@aviCeTol oTig avotyTég Kot Tig
BpoyyvKuKA®UEVES YPOUUES OTTOV T EAAYLOTO TOV TAATOVG elval ioa [l To Undév
(oyMuo 6-8(B) ko 6-8(38)). Otav SWR =1.5, 1 avaxiopevn 1oybg ivor tepimov 10 4%
g npoomintovcac. ['ia SWR <2, 10 1060016 w16 givor Aryodtepo amd 10%. I'a
peyoAvtepeg Tipég Tov SWR, 10 1060616 TG avaKAGUIEVNG 100G avEAvETOL
dpapatikd. Ztnv tpdén Tég tov SWR petald 1.5 ko 1.2 Bewpodvror Tohd Karég
£€m¢ ApLoTEG.

Ipocappon

[Ipocappoyn ovopdaletor 1 e£0GPAMOT TOV GLVONK®OV TOL ETTPETOVY TN LETOPOPA
™G LEYIETNG OLVATAG 1GYV0G Ad Lo TYN ©' va eOPTio. TNV TEPIMTOOT TOV
YPOUU®Y HETAPOPES 1) TEAELD TPOCOPOYN EMTVYXAVETOL LOVO, OTAV TAVTOYPOVO. 1|
avtiotaon €650V g TNYNGS elval iom HE TN YOPAKTNPICTIKY OVTICTOCT TNG YPOLUNG
KO 1] XOPOKTNPIOTIKT OVTIGTAOT TNG YPAUUNG elvar ion pe v avtictacn eoptiov.
Ta kKup1OTEPO TAEOVEKTILLOTA LOG TETOLOG TPOCOPLOYNG Elvar Ta €ENG:

e To poptio Tpo@odoteital Le TN HEYIOTN 1GYY TOV UTOPEL VO ODCEL 1| TNYT).

e H petagopd g péytotg duvatng 1oy00g ETTVYXAVETOL OVEEAPTNTA OO TO
KOG TNG YPOLLUNG KOl ATO TN GUYVOTNTA.

e Ot amdAEIES 10YVOG Kol 0 KIVOUVOG KATAGTPOPNG TOL LOVAOTIKOV TNG YPOUUNG
a0 TOTIKEG AVLYMOELG TNG TAONG LELDVOVTOL GTO EAGYIGTO dLVATO.

H télea dpwg mpocsappoyn dev givar tavtote duvar. [ToArég popéc elpacte
VIOYPEDUEVOL VO YPNCUYLOTOMGOVUE IO TN HE aVTIOTAOT] ££000V O1UPOPETIKY| OO
TNV 0VTIGTACT POPTIOL Kot TOTE 01 OVO OVTES AVTIGTACELS OEV UITOopovV va, gtvat
TOVTOYPOVO IGES LLE TN YOPOKTNPLOTIKN avTicToon TS Ypouuns. To povo tov
UTTOPOVLLE VO KAVOVLE G' QLT TNV TEPITTMON Eival va EQOPUOGOVE pia Lo ADON,
0L OVOUACETO LEPTKN TPOGAPUOYY).

2pOHaoTE G€ Lo IOOTNTO TOV YPOUUMV HETAPOPES, TOV UTOPOVLE VO TN SOVUE
070 GYNMo 6-8. 1O TEPLA TNG YPOUUNG TO PEVUO EvaL LIKPO KOL 1) TAGT LEYOAN.
Av16 onpaivel 6t n avtiotaon exel eivar peydan. Avtifeta, oto onueio y Tov améyel
M4 amd to tépua, To pedpa elval HEYAAO KoL 1) TAOT HKpY|, ONAadn 1 avtiotaomn ekel
elvar pikpn. Avto onpoivel 0Tt Eva TUNUA YPOUUNG LETAPOPAS LE UIKTO KOUOTO KOTA
UNKOG TNG UTOPEl Vo AEITTOVPYNGEL GOV LETAGYNUOTIOTIG KO VO LETAGYNLLOTICEL ol
T OVTIOTAONG GE 1oL GAAT).

Av Béhove va TPOCapUOGOLUE oL TNYY Le avTioTaon 6000V R, o€ poptio pe
avtiotaon R dtapopetikn g Ry, cuvdEove ota dkpa ToL PopTiov £va KOppATL
YPOUUNG LETAPOPAS e UKOG A/4 Kol YOpOKTNPIOTIKY OVTIoTOON:

R|:1 = '\.lRl:- ' RL

Tnv veoroin amdoTaon HEYPL TNV TNYN TNV KOADTTOVUE LLE YPOUUT LETOPOPES, TOV
EYEL YOPOKTNPIOTIKY ovTioTaoT 01 pe v avtiotaon e£6dov g Tnyng (oxnua 6-9).
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Zynuo 6-9. Mepixn mpooopuoyij pe tujpo ypogyuic A/4



To tuqpa M4 petaoymuoatilel v avtiotoon Ry kot v epeavilel ota onueio A, B
ton pe mv Ro. 'ETo1, 6g 6A0 T0 unKog g ypappng omd v mnyn péxpt ta A, B
TPOCAPUOYN elvar TéAELD Kat dgv VITApPYOoLY oTdctpa Khpota. Metald tov A, B kot
TOL POPTIOV BEV LITAPYEL TPOGUPUOYY| KOl ELPavIfovTon KTA KOPATO. AVTO OUMG
deV UITOPOVLE VAL TO OTOPVYOVLE KOl EMTAEOV OEV LLOG EVOYAEL TOAD, Y1aTi TO KOUUATL
avTo £Yel cLVNO®G UIKPO UNKOC.

Erniopaocn tis cvyvotytog oty orddoon
I'eviké

Avaeépbnke 1Mo0M 0Tt 0 TPOTOG SLAG00NS TOV PAOIOKVUATOV £0PTATAL
onuovtikd and tm cvyvotnta (f). Avtd dikaroroyel mepartépm diepedivion
KOl AEMTOUEPESTEPO GYOMUCUO TNG OLUTEPLPOPAS TOVG avh  (mvn
GLYVOTNTMOV TOL NAEKTPOUOYVITIKOD QACUATOG.

Awddoon tov vaeppokpav (VLF) kopartov

Mo ta vreppokpd kopato pe covyvotreg and 10 kHz éwg 30kHz

(nrodn pe pnkn wopatog amd 30 km éog 10 km) 1o ufkog TmV
YPNOLUOTOOVUEVDY  KEPpo®Y  eivor moAD peydho. H ypion ot m
a&10moinon AVTOV TOV CLYVOTHTMOV CTN PASIOETIKOVMOViL TEPLOPIlETUL GE
E101KEG EPUPUOYES PUOIOTNAEYPOPTOG KPS TOXVTNTOC.
To wdpo €dG@ovg G’ aVTEG TIG CLYVOTNTEG £XEL WIKPEG OMMAELEG KOl
0106 HEVO TAVEL 68 0mooTdoels £mg kot 1000 km. Ot emdodocelg Tov givan
KoAOTEPEG TMAVE amd TN BdAacca Kot Tapovstalel KAmow SEIGIVTIKOTNTO
oto vepd. e tovTOo 0alomoteiton oe emKowwvio pe vmofpHya. Xe
OTOCTACELG LEYOAVTEPES EXOVUE KAAVYT] LEG® TOL 1OVOSOUPIKOD KVUATOG
OV OVOKAATOL GTO KOTMTEPO GTPOUOTO TNG LOVOSPOIPAG Kot YU oTO OEV
&xel peyain andcPeon.

Awddoon tTov pokpov (LF) kopdatov

‘Exovv ovyvomreg 30 kHz éw¢ 300 kHz wor uixm kdpatog omd 10 km
¢og 1 km. H ocvumeprpopd tovg ot dSuddoorm eivol kotdTEPN TOV
mponyovpévov. O tepuatikods £E0mAIoUOG (TMnvia, kepaieg) Oumg elval
pKpoTEPOG, PoAkdTEPOg Kot @TNVOTEPOS. To kdpa eddpovg eacbevel
ocvvtopotepa 660  avédvetar mn  ovxvoétTTa, TOPA TO  YEYOVOG OTL
ToPOVGIALEL TPOCOPUOCTIKOTNTO OTN  HopPoAoyio Tov &€ddpovs. To
1OVOSOUPIKO KOUOL EXEL AMMOAEIES Kl TAPOVCIALEL OCNUOVTIKES UETAPOAEC
petald muépog kot voytag. Idwaitepa katd ™ Sdpkelo TG MUépPAg ot
pad10levéelg peydAmv amooTacemy 0ev ival aELOTIGTEC.

Ov ypnotpomolovpeveg cuVNBMG Kepaieg 6 AVTES TIG GLYVOTNTES £XOVV
opillovtin katevboviikotnta. Avt| 1 {ovn ovyvotntov alomoleiton
TEPLOCOTEPO GE CTPATIMTIKES EQUPLOYES Y10 EMKOVOVIOL LE TAOLOL.



Awddoon Tov Meosaiov kopatov (MF)

[Tpdkertar yio T {dVn tov nAektpopayvntikod edcpatog ond 300 kHz
¢w¢ 3000 kHz, pe avtiotorya puikn kdpatog and 1 km émg 100m.
¥m {ovm  avty weptlopPdveTtor  TO TUAUO  TOV  QAGUOTOS OV
YPNOUOTOIEITOL TNV KAUGIKT padtopmvio pe Stapopemon tAdtove (AM)
531 kHz éwg 1602kHz (moAloi amoxoAoOv pOVO ovTd TO TUAUO TNG
poadtogoviag peoaio kopota). IMeprapPavetar emiong n Lovn1700 kHz
¢w¢ 3000kHz, mov ypnGIULOTTOLEITOL Y10 POSIOETIKOWVMOVIEG e JAUOPO®ON
mAGtovg amAng Lovng SSB yia otpatioTikég epapUoYES.
To xOpa €64QOVG G’ AVTEC TIC GUYVOTNTEG PTAVEL EMG HEPIKEG EKATOVTADES
km. AmocPnvetan meptocdteEPo 0G0 1 CLYVOTNTA TOL €ivol peyaAbTEPT Ko
N ayoyomto Tov edapovg pkpaivel. H {ovn mov koAvmtetal amd to
KOUa €6apovg ovoudletal TPp@TN LAV KAAVYNGS.
To xdpa y®pov TV NUéEP dev LITAPYEL KAOOAOL AOY® TANPOVG OLGLUGTIK
eEacBévnong Tov ota Katmdtepa oTpdpaTe TS 1ovocealpag (Covn D). Tn
viyta, kaBdg 1 enidpacn g Lovng D elattdvetar, eppoviletar o koo
YOPOL TOL JELPVVEL TNV KAAvYN oynuatiloviag 1N ogvTepn LoV
KaAoyng oe moAd peydheg amootdoels. I' avtd tov Adyo, v vOyta o
OEKTNG TOL PadloP®VOL Hog ot Covn Tov pecaiov AM AapPaver éva
peydio mAn0og ekmoummv mov Oev AapuPdvovtor Katd Tn SldpKE NG
nuEpag.
A&iler va emonpovOel Eva akoun 10101TEPO POVOIEVO OV EUPOVILETOL OTIG
ovyvotteg awtéc. H oplakn amdotacn tov kopotog ydpov (vrevOvpileton
Ot TpodKeLTOL Yo TNV omdoTaon and v omoia apyilel n kdAvym and To
ovoopuptkd Kopa) eivor g dog taENG peyébovg pe vV amdCTOON
KGAVYMG TOov KOpOTOG £dapovg (oynua 4.3.1). Idwaitepa TIg amoysvpaTivég
Kol TPOTEG PPadIVEG MPES, TPV TO LOVOSPOIPIKO KOUA YIVEL TTOAD 15YLPO, OL
dvo Ldveg KAALYNG epOmTOVTOL KOU 1) GLUPBOA TOV KLUAT®V, TOV
aKoOAOVONGOV O10POPETIKOVS OPOUOVS, ONUIOVPYEL EVTOVES OLOKLUAVOELG
Tov mediov, pe amotéleocua  vo  €yovpe  dwAeiyelg (fading) N
TOPALOPPAOGELS TOV CGTUOTOG GTA OPLa.
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Eyua 4.3.1: Zoufoln koudtwv, paivouevo o1eletyng



‘Evtova mpofAnuota dtoAeiyewv otig pecaieg cuyvotntes spoavifovral
KO OTIG LEYAAEG OMOCTAGELS OOV EMIKPATEL TANPMOC TO 1OVOSPOLPIKO KVLLAL.
O dwkelyelg avtég opeidovtal ot GLUUPBOAN KLUATIKOV OKTIVOV, TOV
aKOAOVON GOV O10POPETIKES TTOPELEC.

Awddoon Tov Bpoyéov kopatov (HF)

[Tpoxetton yio To KOPATO LE GLYVOTNTESG, Ol OMOieg KAAVTTTOLV TN (MVvn

T0V MAeKTpopoyvnTikov @doupatog amdé 3 MHz éoc 30 MHz . Ta
avtiototrya pnkn kopatog eivor and 100 m g 10 m . X Biproypapia
avaQEpovToL ®G Ppayéa Kopata 1 SEKAPETPIKA KOHOTA, AOY® aKkpPdg TG
TaENG peyéBoug Tov pKovg KOUOTOG,.
Ta Bpayéa kopata amoppo@ovvtat Evrova and 1o £dapoc. [V’ avtd to Kb
€00(POVG ATOGPNVETUL YPTYOPa KoL OV €XEL LEYAAN KAAvYT. DTAVEL PE TIG
KOADTEPEG CLUVONKEG HOVO OE HEPIKES OEKAOES YIAOUETPO, OKOUO KOl OV
ypnoporomOei peyddn 1oydg ekmounng. Meydlo evolapépov mapovctalet
oTNV TEPITTOOT TOV PPayE®V TO KOUA YOPOL, TOV EMITPENEL KAAOWYELS GE
TOAD UEYAAEG OMOCTAGELS, YIALAO®V YIAOUETPOV. AVTOG €lval 0 AOYOG TOV
T0 Bpoyéa emkpdnoay yio {evEelg peydAmy anootdcemy.

Yyua 4.3.2: Iollomlés avaxAaoeis fpoyéwv Koudtwy

Y10 oynua 4.3.2 paivetot 1 10VvooQapiKn 0140001 TOV KUUATOV QVT®V, T
omoio. VIOKEWTAL AVETO. GE OLOOOYIKEG AVAKANGEIS OTO £00POG Kol TNV
ovoseapa avéavovtag v axtiva kdivyng. H ovoseaipikn didodoon o’
avt TV {OVN cLYVOTNTOV HEAETHONKE AETTOUEPMG OO TOVG EMIOTNLOVEC.
Oleg o1 mapamnpnoelg mov Eywvav oty mopdypago 4.2.3 mpoépyovrotl amod
TEPALOTO, TOV EYIVOV GTNV TEPLOYT TOV PPayEOV KLUATOV KOl 001yNoaV
OTOVLG OPIGLOVG TNG UEYLOTNG KOl EAAYLOTNG YPNOLOTOMGIUNG GLUYVOTNTOG
(MUF ka1 LUF) ywa va €xovpe emtroyn padtolevén.

Ot mapatnpnoelc mov Eytvav o oyeon pe to oxynuota 4.2.5 ko 4.2.6 ot
onradn 660 peyalvtepn givar n cuxvoTNTo TOGO UEYOADTEPT] TLKVOTNTO
NG 1OVOGPUIPAG OTOLTEITOL YLl VO EXOVUE POSIOKAAVYT OTO 10VOGPALPIKO
KOMO, OIKOOAOYEL KATA TN S1dpKELN TG NUEPAG TN YPNOT| PUSIOKVUATOV LE



HIKPOTEPO PNKOG KOHOTOG amd O,TL T VYT, ALTH 1] J0MIGTOGT 00N YNoE
TOVG PASTIONAEKTPOAGYOLG VO OVOLALoVY T, piKN KOVpatog 0té 100m £mg
50m kvpoto vOyTog Kol To pkKn Kopotog amd S0m £mg 10m kdpata
nuépac. 'Eva amdhd meipapa, mov pmopel va kdver o KabBévag eOKoAa
capmvovtag pe ) Peddva tov podogmvov tov TN {dhvn tov Bpoyiov
KOUATOV TV NUEPA N TIG PPadivég MPeES, AmOOEIKVVEL TNV aANnBelo OA®V
TOV TAPOUTAVED TOPATPT|CEDV.

Ot moAamAég avakAAcel TV Ppayfov KLUATOV ONUOvPYoVV, OTMG
JmoTOVETOL Kot 6T0 oynua 4.3.2, mohlamAiég (dveg GLyng.

Ta Bpaya kOpATO ¥PNCIUOTOWONKAY KOl YPNCLOTOOVVTOL EVPVTOTA Y10
padloemkoveviee  6€  pakpwvég  amootdoels.  Aflomombnkav ko
a&10mo10vVTOL KOl GE EUTOPIKEG KOl OE OTPATIOTIKEG epappoyéc. Kamoleg
Coveg mopaympnOnkay 6to TAatd Koo yuo padtotniepwvia (Citizen Band,
mov  kafiepobnke pe 1o Ovouon CB - yOpw otovg 27 MHz).
Xpnoponoovvtal gite pe dapdpewon mAdtovg AM, eite aming {dvng
SSBsc, eite pe owpopewon FM 11 M. Evjuepa pe v avdmroén g
TEYVOLOYLOG TIC PASIOEMIKOVOVIEG 0T Ppoyéa KOpOTA TIG cLuVay®VifovTal
01 POSLOETIKOVOVIEG O PEYOADTEPES GLYVOTNTEG.

Awddoon vePPpayimv KOpATOV

Avagépovtar ot eacpatikn (ovn 30 MHz éog 300MHz pe avtictowya
uKn Kopotog A amd 10m €wg 1m, amd dmov avtAodv Kot TV ovouacio
ToUg petpkd kopota. Ot Tepapoatikés HeTpoels  Ogiyvouv Ot ot
ovyvomteg mave and ta 30 MHz ondvia Ko og 1010iTepeg TEPMTMOOELG
avakAovtol and v wvocseatpa. H padokdivyn eEacporiletal povo amod
TO KOHO €0G(POVG Kot TEPLOPILETOL OVGLOOTIKA GE AMOCTAGELS TOL LITAPYEL
OTTIKN EMAPN TOV KEPULDV N Alyo peyoAdTept. AlevkoAhvetor omd Tig
SLOAACELS OTIC OTTOTEG VTTOKEIVTOL TA NAEKTPOLOYVNTIKE KOUOTO OVTOV TOV
GLYVOTITOV GTO KATMOTEPH GTPAOUOTA TNG OTULOGPOLPAS, TNV TPOTOGPALPAL.
Ot dbrdoelc avTég dNUIOLPYOLY EAAPPE KOPTMOT GTNV OKTIVa 0140001
TOV KOMOTOG KOl EMMTPETOVV GTO KVLA VO OTAGEL GE ATOGTACT] PEYOAVTEPT
amd T TOL OTTTIKOL opilovta, OTMS PaiveTan oto oyfua 4.3.3.
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2xnuo. 4.3.3: Opiopog Tov padioniektpikot opilovta

H péylom omdotaon «éiloyng, mov ovopdleTol pPaolonrekTPiKog
opiovrag TOL KOpOTOS, EUMEPIKE, OAAG pE KOVOTOMTIKY okpifeta,
vroAoyileton o€ pétpa amd T oyEon:

D=4120" (Why +Vhy),  (5)

o6mov h; ot hy 1o Oyn TOV Kepadv o PETPOL OO TNV EMLPAVELL TNG
OdAhacoag.

Ot petaforés omv Tpomdo@apo omd TIG KAUOTOAOYIKEG GLVONKEG
emnpedlovv dueca 1 0140001 TV VITEPPPAYEMY KVUATOV.

H {ovn avt ypnowomoteital onpepa mépo moAD Kot ¢° ot £XOVUE T
padtopwvie FM (88 MHz éwg 108 MHz), exkmounég tmAedpaocng Ko
TOAMEG epappoyég padotniepoviag. Kdmoeg dAlec witepeg Ldveg
dtvovtal oTOVG  POOIOEPACITEYVES Y10, TEPAUATIOHOVS KOl  1O1OTIKN
emkovovia (tapadstypo 142 — 144 MHz).

Mnyn vAwoU: http://www.sz7xan.gr/radiotheory.htm
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