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2.1 Eicaywyn

H emravagopd (avaoVlevén) evég pépoug Tng €660V oTnv eicodo evog
EVIOXUTH TOL TTPOCdIdEl 101K CLHTTEPIPOPG AsiTovpyiag Ko EexwpIoTd
XOPOKTNPIOTIKG TTOL PTTOPET VO EIVaIl XPAOIHO O€ OPKETEG EPOAPHOYES. XTO
Ke@AAaIo auTo e€eTGLOVHE TIG PACIKEG APYES TWV EVIOXUTWV PE OPVNTI-
Kk} avaoUZevEn’ KABWDSG KOl TA TAAEOVEKTAHOTO KO HEIOVEKTAHOTS TOUS,
WG TTPOG TOUG EVIOXUTEG XWPIG avaaVUlevén.

O Avaoudevén ovopdletan To QAIVOHEVO, KAT& TO OTToi0 €val HEPOS
TOL OAHOTOS ££6060L OPAVETOI VO eTTIOTPEPEI amTé Ty €60d0 Kol v
EQPOPHPOOOEl OTNV £/0060 TOL EVIOXUTH).

Ytrdpxouvv dvo ToTroI avaoevéng, n apvnTIKA KAl n OETIKA.

ApvnTIKL avaoilevén £xoupe, 6Tav 6Ao fj pEPog Tov OfpaTog £€660L
(TGONG i PEVPATOG) ETMOTPEPEI, HE KATAAANAN oLVdEOpOAOYIQ, OTNV gi00-
00 Tou eVIOXUTH KAT& TPOTTO, WOTE TO OAUA AvAOUGELENG (ETTIOTPEPOV
ONHO) VO AQPAIPEITAI OTTO TO APXIKO OO £106600.

Apa, TOo OAIKG OAHO TTOL EPAPHBSLETOI KABE POpPd OTNV £{0000 £VOG €vi-
OoXUTH HE apvnTIKA avaollevén eival To apxIKG OO £I0660L pEioV TO
ofjpa avaoVlevéng (oe OTIYHIONES TIPES).

Etre1dr) To apxIKG Ofpa 10600V PEIDVETAI PE TNV OPVNTIKH avaoV ev-
&n, avahoya peldveTal kal To ofjpa e£660v. MNa To Adyo auTé, ol evioxv-
TEG pe apvnTIK avaoevén xapakTnpiovral amré pIkpr atmolafr| (evi-
oxvon), o€ 0X£0N HE TOUG EVIOYXUTEG XwpIG apvnTIKH avaoDEevdn.

OeTIKN avaouevén £xoupe, dTav To 6Ao 1| HEPOG TOL OrjpaTog £€6d0L
(TGONG 1] PEVHATOG) ETTIOTPEPEL, HE KATGAANAN ovvdeapoloyia, oTnv eico-
60 Tou evIOXUTH KAT& TPOTTO, WOTE TO OAHA AVAOULELENG (ETTIOTPEPOV
OfHO), VO TTPOOTIBETAI OTO OIPXIKG OFjHOl £1GGH0UL.

Fevikd, 0TOULG evIOXUTEG 1 BeTIK avaollevdn eivar avemdounTn,
KaBS6oov 0 evIOXUTHS KaBioTaTal TéTE AOTOOAS Kol Teivel var epyaleTa
o0V TOAAVTOTHAS.

H 0eTikfp avao0evén XpnoIHOTIOIEITAI OTO KUKAOHOTO TOAGVTWOTAV,
Ta otroia e§eTddovTal e GANO KeGAaio.

" Mepiké BiAia, avTi Tou 6pou avacblevén, XPNOIHOTIOIOUY TOV GPO avaTPoPodsTnan 1
avadpaorn.
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2.2 Tevikég apyés TG avacvlevéng

To aivépevo Tng avaoVlevéng Ppiokel TTOAAEG TTPOKTIKEG EPAPHOYES.
Mia TpadTN ONPAVTIKA EPOPHOYH £IVOIl OTOX CUOTAHOTO AVTOPGTOU EAEY-
XOU.

H apvnTiki avaocVlevén ptropel va xpnoigotroinbei og éva evioxuTh
yio Toug €816 Adyoug:

1. Ta va em@épel otabepotroinon otnv amroAafi Téong fj pevHATOS.

2. Na va emi@épel AeITouvpyia o€ UEYOAUTEPO YPOUUIKO TUAHO TWV XXPO-
KTNPIOTIKWV KAPTTUAQV. AUTS 0dnyei oe BeATiwon Tng Trapaudppuwong.
Mo va dievpuover T {dvn S1EAELONG CLXVOTHTWV.

Mo va edattwoel f va avEfoel TN 0OVOETN QVTIOTAO! £106600.

Mo va edattodoel [ va avéfoel Tn oVvOeTn avriotaon e{66ou.

Mo va peindael Tov e0wTePIKG B6pUo0.

Mo va 1eplopioel TN HETAPOAR TWV XXPOKTNPIOTIKWV HEYEOWV Agl-
TOUPYIOG TOL EVIOXLTH AGYW BEPHIKWV ETTIOPAOEWV.

‘Otav piAGpe yia otaBepotroinon Tng omoAafrig, evwoolpe TO VO
KOTOOTAOOUME TNV ammroAaPr] Téong fj peVpATOG AlyOTEPO £EXPTWHEVN
aTré TIG TTAPAPETPOUG TwV Tpav{ioTop.

EE&AAoL emmidnTOUpE PEYOADTEPN YPOHHMIKOTNTO OTN AEITOLPYIG TWV
EVIOXUT®V, KOBSo0oV BEAoLE va €xoupe 0TV £6060 OHATO PE HIKPOTEPN
TOPOAHOPPWOT.

AkSpa 0g GAoug YeVIK& TOUG eVIOXUTEG dnpiovpyolvTal, ASyw Oeppi-
KWV PAIVOPEVWDV, NAEKTPIKG OHOTA SIATAPAXWV TUXAIOG CUHTTEPIPO-
pdg, Ta omroia ovopdovtal 86pufor.

O 086puog, 16iwg o€ eVIOXUTEG pHE TTOAD HIKPO ORHQ €10660V, dnpIovp-
Yei EVOXANTIKEG KATAOTAOEIG OTNV £EXYWYH TTANPOPOPIDY A6 TO ORHX
e€660v. H e€aywyn Twv TANpo@opIdv auTwv KaBioTaTal TTOAD dSUOKOAN,
oTav N TGN peyEBoug Tou orjpaTog e€660L dev vTrepPaiver TNV T&EN peyE-
Boug Tou BopuvPou. ToTe, To ojpa £660V KOAVTITETAN OTTé TOLG BOPU-
Boug. ZTnv epIMMTWOoN aUTH 1 evioxvon Oev €xel VONHQ, agoy evioxvo-
VTOG TO ORHQ, evioxVeTal €icou kal o 86puPos. lNa va Teplopicovpe Aoi-
TV ToUG BopPLoUG, XPNOIHOTIOIOVHE APVNTIKA VAoV evdn.

AVAAOYO pPE TNV ETTEVEPYEIQ TNG avaoVlevéng oTnv atroAafn, £xouvpe
ToLg £€Ag duo Baoikovg TOTTOLG avaoVevéng.

1. Avaotievén pevpaTog.
2. Avaoudevén Taong.

N o kW
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To o1ToLOXIETEPO KOIVE XAPOAKTNPIOTIKS TWV SLUO AUTWV TOTIWV OIPVN-
TIKAG avaoVlevéng eival, 6T €xoupe peiwon oTnv amoAaf.

M1ropoUpe etriong va €xouvpe kai bvo AAAovG TUTTOUG avaoUevéng.

O évag ovopdletan avaoivievén mapdAAnAng SiakAadwong kai o
GAog avaovlevusn oeIpdag.

To Tapok&Tw XX.2.1 eikovidel To SOPIKSG SIGYPAPHO £VEG TUTTIKOU EVI-
oxuTH pe avaollevén. H avaoilevén pmropel va avagpépeTal e Té&on r
o€ pevpaL.

ofpa
Slaqopdg
ofjpa e106dov  + !

> >

A(p(leéT;]g

KokAwpa
ofja i avaovieving

avaovlevéng

EvioxuTAg

onfpa e€660v

Zxrjpa 2.1.  AopikG Sidypouua evioxutr pe avaoulevén

2.3 EvioxuTig pe avacvlevén Taong

Av vTTOB€00VE OTI GAX T ORPOTO OTO dIGYPOppa TOL Xx.2.1 eivan OfpO-
TO TAONG, TOTE TO SIGYPAPPA AUTS TTAPIOTAVEI EVOV EVIGXUTH HE AVACU-
Cev€n Taong. MepIoodTEPO GHWG AVOAUTIKG HTTOPOVHE VO TTOPAOTHOOVHE
évav evioxuTH ge avaoUleun Taong 6TTwg eikoviCeTon 0To XX.2.2.

EvioxuTig

Ay R

KoxAwpa
avaovieving

Bv

Zxrjpa 2.2, AOUIKG SIGypouua evioxuTh HE apvnTIKr avaoulevén Téong
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H apvntiki avaollevén Téong emTuYXGvETOl, OTAV TO HEPOG TOU
OfHOTOG TTOL ETTIOTPEPEI ATTO TNV T&oN ££660V OTNV €£{0000 TOL EVIOYVL-
TA eival TETo10, OnA. £XeI TETOIX PAOT, WOTE VO APAIPEITAl AT TNV TAON
€10660v.

2.3.1 AmoAafn Taong pe AvacvCevén

10 Xx.2.2 ) Téon e£660v V, eival n Té&on mou AapBaveTal OTA GKPO
TNG AVTIOTOONG POPTOL R, 1] OTNV €i0060 TOL KUKAWHPATOG (SIKTLWHO-
TOG) avaoLevéng.

OpiCoupe wg ouvtedeoTn 1] AGyo avaouvgevEng Taong B, Tov KUKA®-
paTog avaoVlevéng To Adyo:

B, = (2.3.1)

<|<

6tou V, eivan n Téon Tou orfjpaTog avaolevéng | ocAAIKG N T&on Tov
ofjpaTog oL TPoEpxeTal atd TNV £€§060 kan gppaviCeTan oTnV €i00d0
TOU EVIOXUTH.

OpiCoupe e1riong wg amoAafr Tdong A, Tou evioxuTH Xwpis avoacVlev-
&n To Adyo:

V,
A=§ (2.3.2)

610UV V, n T&OM 16660V TOL EVIOYXUTH XWPIG (HE KOPPEVN) TNV avaoU evér).

‘O1rwg @aiveTal 0To Xx.2.2, OTOIXEIOBETOVVTOAI TPEIG TAOEIG £10660L
oTOV eVIoXLTH. EKTEG dnAadh aTrd Tig V, kan V, £xoupe ko T GLUVOAIKH
TAON TOL OAHOTOS €10660L V, (e avaoVlevén). O1 Tpelg aVTEG TAOEIS
OLVOEOVTOI PE TNV TTI0 KATW e&fowon:

V.=V, +V, (2.3.3)

Av Abooupe TiG EE.(2.3.1) kai (2.3.2) wg pog V,kai V,, avTioToryo, Ko
avTikaTaoTioovpe oTnyv EE.(2.3.3), atrodeikvieTar e0koAa 611 n amodafn
TAONG TOUL eVIOXLTH pe avaoVevén (amoAafn kAeioTou Bpoyov) A, dive-
Tal 16 TN ox€on:

Ay

= m (2.3.4)

vf
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2TV mEPITTWON TNG apvnTIKAS avaovlevéng, To BA =V,/V,< 0, dnA.
n Téon avaovlevéng V, emoTpépel oTnV £icodo pe Siagopd pdong 180°
WG TTPog TNV TéoN €106600L V, (Gpa n V,0a givan apaipeTikr) otré TV, ).
Emeidri 6¢ To BA,>>1 n mo mMGvw oxéon ypageTa:

A _ AV — AV
1 BA, BA,

1
- (2.3.5)
By

Apa, n ammodafry Tdong ue avaouvevén aTOdEIKVOETAI TTPOKTIKG AVeE-
&aptnTn Ao TIG TAPAUETPOUVG TOUL EVIOXUTH XWPIG avaoulevdn.

2.3.2 AvrioTtaon Eig6éov

H avtioToon €10660v evég evioxuTh pe avaovlevén, R,, diveTtan amé To
AGYO TG TAONG TOU OAHATOG €10660L (pe avaoVevén) V, Tpog To Pl
g10660v 1, dnAadn:

R, = (2.3.6)

\A
|

AvTioTOIXO, N AVTIOTOON €10600L €VOG eVIOXLTH XwPIG avaolevén R,
opiCeTal amré To AdYo TNng T&oNG €10660L (Xwpig avaoilevén) V, mpog To
pevpa 106600 |, dnAadn:

~
Il
| <

(2.3.7)

ATTOOeIKVOETON OTI 1) QvTioTOON €10660L pE avaoUllevdn, diveTon atd
Tnv e€iowon:

R,=R(1+BA) (2.3.8)

H e&iowon autr ouvdéel Tnv avTtioTaon 10660V pe avaoVlevén pe TNV
avTioToIxn Xwpig avacilevén.

2TV TEPIMTTWON APVNTIKHG avaoUlevéng Taong, n avtioTaon 10660V
e avaouGevdn eival ueyaAiTepn ammé v avriotaon xwpis avaovlevén.
AUTO oeideTOl OTO GTI, AV IKAVOTTOEITOI TO IO TTAVW KPITAPIO TNG APVN-
TIKI S avaoblevéng, SnA. |B, A |>>1, n rapévBeon Tng EE.(2.3.8) Ba eiva,
o€ amOALT TIPK, TTOAD PEYOAUTEPN OO TI HOVADOQL.
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2.3.3 Avriotaon E§66ov

H avTioTaon eé€660v evdg evioxuTr| pe avaoblevén oupPoiieTar pe R,
R, evd xwpig avaoVlevén pe R . ATTodeIkvOETON OTI Ol AVTIOTAOEIG AUTEG
ouvOEovTal PE TNV TTI0 K&TW £&iowon:

Ry = — 0 (2.3.9)
T TEBA, >
AT6 TV e€iowon auTr, BAETTOLHE OTI, YIO TNV APVNTIKY avaoVblevén
TGONS, pe |B, A|>>1, n avriotaon e§66ov pe avaotlevén eivar TOAG
MIKpOTEPN TG TNV avTioTOIXN GVTIOTAON XWpPI§ avaoVevdn.

2.3.4 loodvvapo KikAwpa

Mo va oxedidoovpe To 10060VOHO0 KOKAWHO eVIOXUTH HE avaolblevén
TAOoNS, BewpoVpe kal dnpiovpyolpe To KOKAwpa TnG EE. (2.3.8). Me Bdon
TNV e&iowon auTr, TPOKOTITEI TO 1I000VVAHO KUKAWHO TTOL EIKOVICETOI
oTO XX.2.3.

EvioxuTAg
avoo0Zevéng

Zxrjpa 2.3.  loodUvapo KUKAwpa evioxuTr) pe avaotlevén Taong

O Napaderypa 2-1

To kKOKAwpa Tov XX.2.4 omrelkoviCel €vav evioxuTh pe avaoVlevén
Téons. Ta oToIxeior j TTAPGPETPOI TOL KUKADHATOG Xwpi§ avaoVlevén
givai: A, = 100, R, = 2 KQ ka1 R)= 5 KQ.
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R3 R7
R 2 Rs % ?6
C1 C3 I/ I
o I U
L o
S r
R4 g C2
=
R C
Rio %1000 ° 2 !
O . O
- Rg Gs
% 1
2,2K

Zxrjpa 2.4.  [IpakTIKGG evioyuTriG pe avaotlevén tdong

No BpeBolv o1 TTHPGUETPOI TOL KUKAWHPOTOG pe avaoVeVEn.
Avon

Me Béon Tnv EE.(2.3.1) kou o diaipéTng Téong oTn YPoppr avaoVlev-
&ns, o ouvTeAeo TS avaoLlevéng vtroAoyiCeTal amé Tn oxéon:

\% Rio 100
= — = = = . 4
B V, Ryg+Ry 100+ 2200 0.0435

Etropévwsg,
1+ BA,=1 + 0.0435 x 100 = 5.35

JuveTrs, olppwva pe Tig EE.(2.3.4) kai (2.3.9), oI TTAPGUETPOI TOU
KUKAWHOTOG pe avaoVlevén Ba eivai:

_ 100 _
A=3z =187

R =2 x5.35 =10.7 KQ
Ry =% =0.935 KQ = 9350



ENIXXYTEX ME ANASYZEY=H 35

MapaTtnpolpe 611, pe A, = 18.7 TANOIGLOLPE TTOAD TNV TTPOOEYYIOTIKA
Tip ov Ba avapévape omd Tnv EE.(2.3.5), n omoia pag divel:
1 1

Aj=— = =2
=B, 0.0435 3

KoAf rpoo€yyion tng o mévw oxéong Ba efyape edv To BA, ATOV
peyoAvTepo atd 10.

Mpéter emmiong va onpelwdel 6T1 n avtioTaon €10660v pe avaovlevén
R, 1MoL vTrOAOYioOpE £ival n avTioTaon TTouv “BAETTEl” TO KOKAWHO HETA TIG
avTIOTAOEIGR, kau R, Tou XX.2.4. Na va vTTOAOYIOBEl 1 OAIKA avTioTOON
€10660L R, pe avaocVlevén Ba Tpémel va AngBei vTTEYN Kol 0 TTAPAA-
AnAog ouvdvaopds Twv R, kail R, . H avTioTaon e10660v auTh eivon ekeivn
oL “BAETTEl” TO KOKAWPO TTPIV QTG TIG AVTIOTAOEIG R, Ko R,

JUVETTWG, N OAIKA avTioTaon €106600L gival 0 TTAPEAANAOG CLVOLAOHGS
OAWV TWV aVTIOTAOEWV QUTWV, dNACdN:

Ry = R//RJ/R, (2.3.10)

2.4 EvioYUTEG pe avaoUevén pevpaTog

Av Bewprioovpe 6T1 0TO KOKAWHG TOL XX.2.T Ta OrjpaTa eival peOHOTO
(Ko 61 T&OEIG) TOTE TO KUKAWHO QUTO TTAPIOTAVEI EVIOXUTH HE OvOiGU-
Cevén pedpaTog, 6wg deiyvel To Xx.2.5. Na vor £XoupE APVNTIKY avooU-
Cev&n pevpartog, Ba mpétrel To pebpa avaoVlevéng I, TTou emOoTPEPEl
até Tnv €6060 0TNV €l0060 va aPalpeiTal aré To pevpa €1I6660L |, (dnA.
va €xel Slapopd @éong 180° wg pog auTa). AuTé elkoviCeTan 0To XX.2.5.

EvioxuTiig
Ai

KoxkAwpa
avaovievéng

Bi

Zxrjpa 2.5.  AouIikG Sidypoppa evioxuTr He avaouGevén peduaTog



36 ANAAOTIKA HAEKTPONIKA

2.4.1 Amolafn Pebpartog pe Avacvevén

‘Omrwg rapaTnpoUVpe, To pebpa €660V |, TpogodoTel, T6TO TNV AVTI-
oTOOoN POPTOL R 600 Kol TO KUKAwpO avaoblevéng.

Opiovpe wg ovvredeoT 1; Adyo avaocvleving pevpartog 3, Tou
KUKADHOTOG (] SIKTLWHOTOG) avaoUevéng To Adyo:

B = (2.4.1)

AT TN oxéon auTh Kai To, XX.2.5, TPOKUTITEl, 6T 6TAV TO peVpa £€6-
oov |, SiépxeTan péoa amé 1o KOKAWHG avaoVlevéng, TOTE To PEPOS
auToU TTov POAvel oTNV £i0080 TOL eVIOXUTH €ivai:

L= Bl, (2.4.2)
To pedpa auTd, |, ovopdleTan pevpa avaovlevéng.

OpiCovpe wg amodafn pevpaTog A Tov evioxuTH XwpPIig avaoVlevén,
pe BpoxukukAwpEVn TNV €€060 TO AdYo:

A = b (2.4.3)

Me avéroyo TpdTro opidovpe ko TNV ammoAafBr pedpaTog A, TOL &vi-
oXuTH He avaolevén kal BpoyukuKAwpévn TNV €§0do:

I
A= 2 (2.4.4)
IS
AtrobeikvOeTOn OTI:
A= A (2.4.5)
If 1 + Bi AI ) )

H e€iowon auTtr ouvvdéel Tnv ammolafr] peOpaTog pe avaovlevdn, pe
BpoxukukAwpévn Tnv €600, pe TNV atmoAafr] pedpaTog Xwpig avaoVlev-
&n pe PpoxukukAwpEv TNV £€0do.

Ereibi otnv mpé&n 10x0e1 ouviABwS |B, A>>1, pTTOpolE V& TTOPAAEPOUL-
pE TN povada oTov TrapovopaoTh Tng EE.(2.4.5) kal va €xoupe Tnv TTpo-
ofyylion:
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Ai

[

1
= (2.4.6)
B

H EE.(2.4.6) eivon oA Paoikr], kaB6oov ekppalel To Yeyovos OTI 1)
amoAafr} peduarog pe avaollevén pe BpoxvkukAwpévn €§odo utroper va
yiver aveldptntn amoé TIG TOPAUETPOUG TOL EVIOXUTH Kal va e§apTATal
HOVO QIO TA OTOIXEIX TOL KUKAWUATOG avaoUlevéng.

2.4.2 AvrioTtaon Eig66ov

H avtioToon €10660v Tou evioxuTr| pe avaollevén opileTal amé To
AGyo Tng T&oNG TOL OHPATOS €10660L V, TTPOG TO AVTIOTOIXO PEVHO TOU
ofjpaTog 106600 1, dSnAadA:

Vs

Ry = (2.4.7)

S

ATTOdeIKVOETON OTI I QVTIOTOON €10660L pE apvNTIKH avaovevén dive-
Tal a1é TN oxéon:

' (2.4.8)

Emeidy ouviwsg 1 + BA >> 1, n avrioToon €1l0650V TOL eVIOXUTH ME
apvnTIKA avaoUdevén eival TTOAD HIKPOTEPN OTTO THV AVTIOTOOT £1I0660L TOU
eVIOYXUTH XWpI§ avaoVevén. AnAadh n opvnTiki avacVlevén pedpaTog
ptropei va uTroIdoer KaT& TTOAD TnV avTIOTAON EI0660VL TOUL EVIOXUTH.

2.4.3 AvrioTaon E€660v

H avtiotaon e€6dov Touv evioxuTr] pe avaoilevén opileTal amd TO
Adyo Tng Téong £€660L (avoryTAg) TPOg To pebpa ££660L (LTS BPaUKV-
KAwor). ATroSeikvOeTal OXeTIKG OTI 10XVel N e§iowon:

R,= R, (1 + BA) (2.4.9)
ATI6 TNV e€iowon auTr, CUPTTEPAIVOLHE OTI O EVIOXUTAS HE GPVNTIKN

avaoVlevuén €xel Tnv avtioTaon e£660vL Tov avénpévn KaTé Tov TTapdyo-
vra (1 +BA), OLYKPITIKG pe TOV eVIOXUTH Xwpig avacVlevé.
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2.4.4 loodvvapo KokAwpa

To Xx.2.6 deixvel TO 10000VOHO KOKAWHO TOU €VIOXUTH HE avaolleuén
pevpaTos. ‘Omwg BAETTOUVHE, N €6006G TOL ATTOTEAEITON OTTO HIX YEVVH-
TpIo/TTNYH peVpOTOS padi pe Tnv avrioTaon e§66ov pe avaoVlevén, eved
n €i0060g atroTeAeiTal OIS TNV AVTIOTAON €10660L pe avaoVCeLEN.

)

O

Zyrjpa 2.6.  loobbvapuo KUKAwA evioxuTr pe avaouGevén pebuaTog

O MNapaderypa 2-2
To Xx.2.7 TopIoTGVEl VOV TIPOKTIKG EVIOXUTH HE avaoV eVEn peUHOTOS.
O1 TTOpGPETPOI TOL EVIOXUTH XWPI§ avacVevdn eivar: A = 800, R = 1 KQ
kal R, = 10 KQ To kOkAwpa avaoUlevéng éxel Ta €€1g oToryeio:R, = 220 Q
kal R, = 4.7 KQ
+ Vee

' . O
R3 % RS %
R C3 R7
! ” [ iy s

o— < X U
o [ o
" i

Zxrjpa 2.7.  [TpOKTIKGG evIOXUTHG HE avaouGevén peduaTog
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Avon

Me Bdon tnv EE.(2.4.1) koi To SIaIPETn PEVPATOG TOU KUKAWHOTOS

avaoLlevéng, o ouvTeAeoTHS avaoUlevéng peVPATOS PpiokeTal aTTé TN
oxéon:

_k__ R _ 022 _o022

=T *R,oR, 022447 a0 004

Etropévwsg,
1+ BA = 1 + 0.045 x 800 = 36.8
Apa, obppwva pe Tig E€.(2.4.5), (2.4.8) kai (2.4.9), ol TTApGHETPOI TOU
eVIOXUTH pe avaoVlevén Ba eivai:

_ 800

Aif_m521.8
_ 1000 _
Ri = 36.8 =271

R,=10x36.8 = 368 KQ)

MapaTtnpolpe 611 N Tpoc€yyion Tov £yive otny EE.(2.4.6) yia Tnv aTro-
AaBr) pebpaTOg ivanl ApKET& KOA YIO TNV TTapoloo TePITTwon, YIoT(
€dw 1O BA, eival peyodbTepo aTrd 6éka. MpdrypaTi, n Tipr Ai; = 21.8 kau n
TPooeYYIOTIK| A, =1 /B, =1/0.045 = 22.2 Siagpepouv eA&XIOTO.

2TO TOPAOEIYHO UTO TTAPATNPOVHE £TTIONG GTI N arroAaBr] pebHOTOG
givon aveEAPTNTN A6 TIG TTOPAPETPOUS TOL EVIOXUTH XWPIG avaoVlevén,
dpa Twv TpaviioTop, Ko e€apTaTal pOvo atd TI§ avTIoTAoEI§ R, kai R,
OonNAadn pévo a1ré To KOKAwpa avaoVevéng.

Feviké, 6TaV LTTOAOYICOVHE TIG TTAPAPETPOLS EVOG EVIOXUTH PE QVOOU-
Cevén, Ba pétrel va efpaoTe TpooekTikoi. ‘ETOl, yia va uTroAoyiooupe Tig
TTAPAPETPOLS 106060V, Ba TTpéTrel To pebua €060V va eivar pundév. An-
Aadr, To KOKAWHO 0TO H£0TEPO EKTTOPTIS (TOL HeVTEPOL TPAVLIOTOP) TOU
2x.2.7 Ba TPETTel va BewpnOei AVOIKTO.

AVTIOTOIXQ,, YIO VO UTTOAOYITOUHE TIG TTAPOPETPOLS 6660V, B TTPETTEI TO
pevua e106600L va eivar undév. Anadr), To KOKAwpa oTnv TpWTN Bdon (Tou
TPWTOL TpavlioTop) TPETTEl va BewpnBei avoiktd. Me Tov TpéTmo auTo,
TrepIopiCeTan N ETOPOION TOU KUKAWPOTOG avaioVeLENG. ZUyXpovmws, OHWS,
OTOV LTTOAOYIOHG AapfBévovTal LTTOYN T OTOIXEIX TTOU CUVOETOLV TO
KOKAWHO auTO.
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2.5 Emidpaon Tng avacueving oTnv amokpion
ovxVoTNTAG

AlTTIOTOOAPE PEXPI TOPA OTI 1 ApvnTIKH avaoDevén og évav evioxv-
TH peTABAEAAEl TNV atroAaPr (TGONG Kal PEVPATOS), KOBWG KAl TIG QVTI-
OTAOEIG £10660VL Kal £€660V. EKTEG auTWV, aTodEIKVOETAI OTI 1) GPVNTIKN
avaoUGevén HETAPBGAAEL KO TNV QTTOKPION CLUXVOTNTOG TOU EVIOXUTH].

H peAéTn Tou YIVETOI 0T CUVEXEIX AVAPEPETOI YEVIKG OTHV ATTOKPION
KOTG ouXVOTNTO Xwpi§ didkpion. AnAadr, dTav TPSKEITAl YIO EVIOXUTES
pe avaoLlevén PeVPATOG, AVOEPEPOHOOTE OTNV OTTOKPION PEVHOTOS.
‘OTav TPOKEITAI YIO EVIOXUTEG pE avaoUlevén TEONG, AVOPEPOHAOTE
oTnV amroKpion TAonG.

Mo va Bpovpe Twg peTafAANeTOI N ATTOKPION KATG GUXVOTNTO £VOG
evioxuTr Adyw Tng apvnTiKAg avaoblevdng, Bewpolpe TiIg duo Paoikég
OULXVOTNTES TTOL XOPOKTNPICOUV TO KOKAWHO TOU EVIOXUTH XWPIG§ avaoy-
Cevén. O1 duvo avTES BaOIKEG TLUXVOETNTES Eival AVTIOTOIXO N KATWTEPN
OUXVOTNTX OTOKOTHS f, KOl Av@TEP ovxvetnTa amokomng f, Ol
oLXVOTNTES QULTEG KaBopiCovTan oTré TNV KOPTTOAN ATTOKPIoNS TOU EVI-
oXLTH Kal avTioToryoUv o€ amoAafr 3 dB pikpéTepn a1rd Tn p€yloTn aTro-
AaPr (] oo 0.707 Tng péyloTng amolafPrs), OTTws gaiveTal oTo XX.2.8.

db

BW

BW;
pe avaoLlevén

I I | I I |
1 10 700 K TO0K  100F ™ oM (1)
fif fi fy T

Zxfpa 2.8.  Emidpaon TG apvnTikrG avaocuevéng otnv arrokpIon KAT& ouxvoTnTa
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ATTOOEIKVOETOI OTI QUTEG 01 CUXVOTNTES ATTOKOTIAG, Pe avaoVlevén Kai
Xwpig avaoVlevén, ouvdéovTal HETAED TOUG PE TIG OXETEIS:

faf =+ +f1[3A (2.5.1)
fiy=f, (1 + BA) (2.5.2)

Mo amdovoTevon oTo CUPPOAIOPS, EXOUHE TTAPOAEPEl TOUG OEIKTEG i
KOl vV OTIG TTApApETPoUS B Kai A, 61Tou e€utrakoleTan 6TI B€TovTal O1 Sei-
KTEG AUTOI AVGAOYQ HE TO OV QVOPEPOHAOTE O€ avaoVUlevén pebpaTos 1
T&ONG.

A6 Tig EE.(2.5.1) kan (2.5.2) ovptrepaivoupe 6Ti: H apvnTiky avaoy-
Cevdn em@éper peiwon TG KATWTEPNS CLXVOTNTA ATOKOTHS f,, EVW
emM@PEPEl abENOoTN TNG AVOTEPNG CUXVOTNTAS ATTOKOTHS f,, SnNAadH:

fi; < fixou f, > f, v6 Tov 6po 611 BA |> >1

Qg gvpog {wvng SiEdevong, BW, evég evioxuth opiCeTal 1 diagpopd
TWV CLXVOTATWV f, Kal f, (Trov avTioToixel o€ amoAafr] 3 dB k&Tw TNng
pEYI0TNG atroAaBrS). AnAadh,

BW = f,—f,=f, (2.5.3)

emeidny, f, >> f,

‘Otav o evioXuTrg €xel avaollevdn, To e0pog diI€Aevong diveTan améd
TTapopoia oxéaon, 6nAadn:

BW,= f,~f.,=1,; (2.5.4)

gmeidn, f, >> f,,
A6 Tig EE. (2.5.3) kou (2.5.1), TpOKOTITEL:

BW,= BW (1 + BA) (2.5.5)

H efiowon auTr ouvdéel To €0pog TNG {Wvng dIEAELONG CUXVOTATWV
€VOG evIoUTH TTOL AeITOUPYEl pe avaoVlevén, pe To eDPOG TG {Wdvng diE-
AgLONG GUXVOTATWV TOUL BIOL EVIOXLTH GTAV AeITOLPYE XWPIG AVaOVU V-
&n. A6 Tnv e&iowon auTr TOPATNPOUHE GTI, 6TAV O EVIOXVUTHS EPYAlE-
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Tl PE APVNTIKH avaocuevén 1o €6pog NG (wvng SiEdevong ovxvoTy-
TV avfdveral Kard Tov mapdyovra (1 + BA). Apa, étav A |[> >1, n
avénon avTn 0a gival CNpPAvVTIKN.

O Mapaderypa 2-3

‘Evag evioXLTAS epyddeTal xwpig avaobevén kai £xel amroAafn Téong
A, = 1000. Mo amoAafr kard 3 dB pIkpdTEPN TNG PEYIOTNS, OI CLUXVOTN-
Teg amokotig eivan f, = 100 Hz kai f, = 100 KHz. O evioxuTAig auTdg
HETOTPETTETAI OE EVIOXUTH HE apvnTIKA avaoUevéng pe atrolafr| avooy-
Cevéng 20 dB.

Not TTOAOYI0BEl N ATTOKPIOT OLXVOTNTAG TOL EVIOXUTH e avaoVCeLEn.

Avon
H koprOAn a1mékpiong KoTé ouxveTNTa PAivVETal 0TO XX.2.8. ATIé TOH
dedopéva pag, yia Tnv ammodafr] avaoievéng, €xoupe:

20log(1 + BA) = 20
Apa:
1+ BA, =10
JuveTrs, n ammoAafn Tou evioyuTr] pe avaoVlevén A, Ba eiva:

A, 1000

A = =
Y1+ A, 10

=100

Av Béhovpe va peTaTpéPoupe TNV TIPA auTh Tou A, oe dB, xpnoipo-
TTOIOVYE TNV MO KATW OX£0N:

A, = 20log (A,) = 20log(10%) = 40 dB

Vf(dB

O1 600 oLXVOTNTES ATTOKOTTAG pe avaolevén Ba eivai:

£, = f,(1 + BA) =100 x 10 = 1 MHz
Apa, To £6pog TG Zwvng SIEAeLONG CUXVOTHTWV pE avacUBZevén Ba eivon:

BW, = f,= 1 MHz
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MapaTtnpolpe 611 To £0pog diEAevong ouxvoTHTWY, BW,, pe avaovlevén
avérBnke katd 10 Popég, CLYKPITIKG pE TO e0POg BW xwpig avaoilevén.

A&iCel va onpelwdei 6T1 KaT& ToV 1810 TrapdyovTa (dnA. 10) eAaTTRON-
Ke N amoAaBr] Tov evioxuTH e avaoVevEn, CLYKPITIKG e TNV atroAafn
Xwpig avaoVlevén. H 1o mévw avéAvon gaivetal oto Xx.2.8.

2.6 EvioxuTi§ pe avaoulevln oeipdag

To Xx.2.9 aTtreikoviCel To SOHIKS SIGYPOpHO £VEG EVIOXUTH pE avaoUeu-
&n oeipag. O evioxuThg pe avaollevén oeipdg peTaBAAAel TNV evepyd Sia-
YWYIUOTNTA TOU eVIOXUTH Xwpi§ avaoVevén, oVp@wva pe TV e&iowon:

G

G,=—— ™
™1+ B,G,

(2.6.1)

omou: G kai G, eival avTioToIXa o S1oywyIpdTNTES pe avaoVevén oel-
pas kal xwpig avaovevdn. YevOupilovpe 0TI N dloywylpdTnTa €ival To
QVTIOTPOEPO TNG AVTIOTAONG Kol HETPATON O€ S (Zipevs) | oe mS (4 mho A
mmbho).

O ovvTeAdeoTr|g avaobevéng opifeTal até Tn oxéon:

B, =— (2.6.2)

3

Zxripa 2.9.  Aouikd Sidypouua evioxuth pe avaoulevén oeipdg
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‘Otou Tar V,kau I, oupPoAidouv avrioTorxa TNV TGO avaoVlevéng oeipds
kol To pevpa e€660v. To B €xer SiaoTAoelg avTioTOONG KOl ETpeiTan o ().

Fevikd, oTov evioxuTr] avaoUlevéng oeipdg, To pevpa e€66ov ouva-
BpoileTal KOl GPAVETAI VO ETTIOTPEYPEI OTNV €I0000 TOL EVIOXUTH OPOU
peTaTpatel oe Téon pe Tn BoriOeia TG avTioTaong avaTpo@oddTnong R.
Mo To Adyo auTd, n ouvvdeopoAoyia avTH AéyeTal Kol eViOXUTHG avaou-
Cevéng Taong - oeIpdg.

210 XX.2.10 aiveTal TO 10000VOHO KUOKAWHO TOL XX.2.9.

RL IUO

Zxrjpa 2.10.  loodvvapo KUKAwua Tou Xy. 2.9.

Me Tnv oAokAjpwon TnNg HEAETNS YIG TOUG TTEPIOTOTEPOVS TUTTOUG
avaoVlevéng evog evioxuTh, TTapaBéToupe To ouvoTTiKG Mivaka M2.1. O
ivokog avTog pag Bonddael yio T oVYKpion PETAE) Twv dlagépwv Tra-
PAPETPWV YIa avaoUlevén d1opdpmwv TOTTWV.

2.7 Evioxutg avaocvleuéng mapaiinAng
S1akAadwong

To Xx.2.11 ameikovidel To dopIKS diGypappa evioxuTh pe avaoVlevén
TTAPGAANANG SIGKAGOWONG.

H téon €§6dov Tou ouvvaBpoileTan pe To KOKAWHO avaoDlevéng Kal
eMOTPEPEI OTNV £{0000 LTTG HOPPH PEVHATOS.
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EvioxuTAs avaobZevéng
iS i ii i
o>— O—- — O :
Us T i EvioyuTiig i Ry T Uo

O i Oo— —0O i

i rig i

i o MW o— ||

| R i
- |

i Kokdwpa avaoblevéng i

Zxrjpa 2.11.  AOUIKO SIGYpOUlQ EVIOXUTI) UE apvnTIK avaoUlevén
TapdAAnAng diakAadwong

M1ropolpe va oxedidoovpe Tov €vioXUTH OUTOV pe avaoUlevén
TAapGANANG S1okAGOwoNG, pe Tn poper] evog evioxuTrh dlavrioTaong,
OTTwg aiveTal 0To Xx.2.12.

Ro
AMMWNW——-0

|

IR T
N R S

Zxrjpa 2.12.  looSUvapo KUKAwa evioyuTrj Tou Xx.2.12.

O 6pog diavrioTaon ek@pdlel To Adyo Tng Téong e€6dov V, Tpog TO
peVHQ 106800V |, LTTOONAWDVE KO TNV ECWTEPIKF] AVTIOTAOT HECW TOL EVI-
oxuTr). H diavriotaon eival fon pe To avtioTpogo Tng SiaywyIpéTnTOS
Kol peTpeitar og Q.

2TV TEPIMTWON OV 0 eVIOXUTAG epYAdeTan pe avaoVlevén TapdA-
AnAng SlokAGdwong, n diavtiotaor Tou R . diveTan atmé TNV Mo KEATW
oxéon:

R

R =_—_™ 2.7.1
™1+ BR,, ( )

étou R eivan n diavtioTaon Tou evioxuTh Xwpig avaocvlevdn.
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O ovuvtedeoTg avaoVlevéng TapdAAnAng diakAGowaong B, opideTal
a1o Tn oxéon:

B =— (2.7.2)

O ouvTeAeoTAG AUTOG PETPEITAl 0€ S 1 MS.

2.8 BeATiwon TnG TaPAPOPPWONS

H opvntik] avacilevén o0TOUg eVIOXUTEG €XEl OOV OTTOTEAEOHO TN
HEIWON TNG TTAPAHOPPWONG ASYW HI YPOHHIKOTNTOS. ZUYKEKPIMEVQ, 1)
avaoVlevén oLPPEAAel 0T peiwon TOL TTAGTOUSG TWV TTAPAHOPPWTIKWV
OLVIOTWOWYV TOL TTOPOYOHEVOL OAHOTOSG.

Av ovpPoAiocovpe pe D, kot D Tor OXETIKG TIAGTN TWV TTAPAPOPPWTI-
KWV onpaTwv pe avaollevén kai xwpig avaoilevdn, TéTe n oxéon mou
Ta ouvdéel eivar N €€is:

D
D, = 2.8.1
"1+ BA 2:81)

étrou Ta B kat A avagpépovTal og avaoVlevén Téong. Emeid 1 + A > 1,
émetan 6T D, < D.

Apa, pe Tnv avooVlevén vtrofifalovTal OAEG O CUVIOTWOES TTAPO-
HGppwon.

Fevikd, oe KGBe evioxuTH pe avaoUlevén, emreldr] p€pog TOL OHHATOS
e€6bov emoTpépel TNV €i0060 TOL €VIOXLTH, TO TTAGTOG TOL ORHOTOS
e€6dov eival piIkpdTEPO OTré ekelivo TTOL B LTIHPXE XWPIG avaoVlevdn.
AUTO €€l 0OV OLVETTEIQ, Ol CUVIOTWOES TTAPOAUCPPWONG KABWS Kal Ol
60pufor oL TTAPAYOVTOI OTA KUKAWHATO TOU EVIOXUTH VO LQPIOTAVTOI
peiwon oTo MAGTOG TOLG OTAV O EVIOXUTHS £PYRLETON pe avaoLlevén.
AuT6 GAMAwOoTe pavepwvel kai n EE.(2.8.1).
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2YTKPITIKOX INMINAKAX ANAXYZEY=EQON
Mivakag M2.1

Totrog A, A, R, R,
AvaoUlevéng (avolkToU | (BpoarxukuKA®
KUKAGWOITOG) pévou)

2 Av R0
Tao—ng 1 +B Av Ai Rl(1 + Bv Av) 1 +B A
(5x.2.2)

, A R

PebpaTog A, TBA TTBA R,(1 + B A)
(Xx.2.5)
~_ R
eipGi —= A R+R (1-A) |R+R (1-A)
(2x.2.9)
Mop&AAnAng
AIGKAGOWONGA, A, "R, Ty R v A
(5x.2.12)

E&iowboeig evioxutrj pe 81apopoug TUTToUG avaouGevéng.

1 R
R

"Ma AR, >> R, +R) " TNa A >>

EPOTHXEIZ

2.1. Ti efvar apvnTikr Kol TI BETIKA avaovlevén;

2.2. Ti €idog avaoVlevéng XpnOIHOTTOIOVHE OTOUG VIOXUTEG; Molog gival
0 A6yog;

2.3. TMoia n emidpaon Tng apvnTIKAG avaoVlevéng oTn OTABEPSTNTA TNS
atroAaBAg evég evioxuTh;

2.4. Moia eivar n emidpaon Tng apvnTikAg avaollevéng oTo £0POG TNG
{wvng d1€Aevong CUXVOTATWY TOL EVIOXUTH;
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2.5.

2.6.

2.7.

2.8.

29.

2.10.

2.11.

2.12.
2.13.

Moia eivan n emidpaon Tng apvnTikAg avacVlevéng oTnv TaPAHOP-
pwaorn ASyw pn YPOHHIKOTNTOS Kol 0To 86pLo;

>& évar KOKAwPOo apvnTIKAG avaoUevéng TAons, e§nynoTe Tov TpATro
pe Tov otroio n ammoAafr] T&ong pTropel va oTaOePOTIOINOEN WG TTPOG
TIG HETOBOAEG TWV TTAPOPETPWVY TOL TpaviioTop.

Mola n emidpoon TG apvnTIKAG avaoUevENG TEONG OTIG AVTIOTA-
o¢elg €100600L Kai £€660v;

Y& éva KOKAPO avaoUevéng pedpaTog, eENyfioTe TOV TPOTIO PE TOV
oTroio N amoAafr PEVPATOG PTTOPEl VO OTAOEPOTTOINOET WG TTPOS TIG
HETAPBOAEG TV TTOPAPETPWVY TOL TpaviioTop.

Mola eivon n emidpoon NG apvnTIKAG avacVlevéng pevHATOS OTIG
OVTIOTGOEIG £10660V Kal €£660VL TOL eVIOXUTH;

Moia eivar n emidpaon TG apvnTIKAG avacVlevéng oTnNV aTTéKpIoN
OUXVOTATWYV TOU EVIOXUTH;

Moio p€yebog Tou evioxuTH HETAPGAAEI N avacVlevén TTOPAEAANANG
d1oKAGdWOoNg;

Moio p€yebog Tov evioxuTh HETAPGAAEI N avaoUevén oeipds;
Moia eival Tar TTOLBAIGTEPD TIAEOVEKTAHOTO TOV EVIOXUTH HE
apvnTIKA avaoblevdn, oe oUYKpION He ToV (610 eVIOXLTH XWPIG
avaoLlevén;



