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MPOAOTIOZX

H ouvreAoUuegvn arfjuepa eTavaoTacn oTIS TEXVOAOYIES TTANPOPOPIKAS KAl ETTIKOIVWVIWY
Exel aAAdéel pidikd 1O 0IKOVOUIKG KAl KOIVWVIKO TTAdioIo o€ raykoéouio mriredo. Exouv nén
apxioel va diagaivovral Ta amoTeEAéouATA OTOUS XWPOUS TNS TEXVOAoyiag, aAAd kal oToug
TOUEIC TWV UETAPOPWYV, TOU EUTTOPIOU, TNS VAUTIAIaG, TOU TOUPIOOU, THS EKTTAIOEUONS, TNS
Brounxaviag, Twv TpamedWv Kai TN arracxoAnang.

H texvoAoyia Twv emKoivwviwy Exel dnuIoUupynRael amrd povn e uia Biounxavia mou
ouvexwg oreupuveral. Or ETIKOIVWVIES ETTHPEGLOUV TTAEOV dueaa ormoiadATToTE AAAN Bioun-
xavia n eutropikd kAado, auédvovrag tnv mapaywyikoTNTA Kail xaunAwvovrag 1o KOOToG.
lMépav NS OIKOVOUIKNS TTAEUPAS, ONUAVTIKOTEPES Eival O1 ETTEPXOLEVES aAAaYES OtV av-
BpwrTivn eMKOIVWVia, aTouS TPOTTOUS £pyaciag, diafiwong Kai EKTTaideUang.

SHIEPQ, EKATOULUPIO XPHOTES OE TTEPITaOTEPES amrd 100 xwpes xpnaoiuorrolouy 1a Oi-
KTUa yIa NAEKTPOVIKG Tayxudpoueio, yia tnv avalitnon kai avraidayn mAnpogopiwv, cav
MiVaKeS avakovwaoewv Kai oulnTnoewv K.AT. O apiBuds Twv ouvdpountwy auvéaverai e-
pioaorepo amé 10% kaOe unva. H raxdrnra pe tnv orroia «Kivouvrai» ol TTANPOQOPIES EXEl
eAaTTwOEl amrd unveg, €BOOUGOES Kal UEPES, O OEUTEPOAETTTA Kal OEKATA OEUTELOAETTTOU.
Q¢ amoréAeaua, o XwWpPOogS Kal 0 XpOVoS aav TTAPALIETPOI ETTIKOIVWVIAS EXOUV EKUNOEVIOTEI.
H paybaia avénon tng moaorntag kair EATAwang KAOe €idoug TAnpogopiag éxer Eemepaaoel
auTtnv Tou ETTEQPEPE 1 TuTToypagia 1o 150 aiwva. Av utmoBéoouue 611 n TAnpogopia Lpi-
OKETAI OTO ETTIKEVIPO Hiag véag olkovouiag - KAt 1o avriorolxo énAadn rou uerdAAou mmou
BeueAiwoe 1n Brounxavikn moxn -, 101 KartaAaBaivouue OTI Ta XAPAKTNPIOTIKG TNG véag
Kolvwviag atréxouv oAU arré 1a avrioToixa 1S maAaids mou TTPOKEITAl va avTIKATaoTaBE .

Ev 6wer Aoirmév Awv Twv mapamdvw dedouévwy aAAd kai Twv diagaivouevwy e€eAie-
WV Kal TTPOOTITIKWY, Kpivouue OTI gival avaykaia n mapoxn oro uabnri rwv Bacikwy yvw-
gEwv yUpw arro TIS ETTIKOIVWVIES Kai Ta OiKTua Emmikoivwyviag, 1a diktua dnAadn ue Ta ormoia
ouvreAgital n perapopd mAnpogopiag amré éva onueio o€ oroIodNTTOTE dAAO.

To BiBAio amoteAsi ia ouvoTTTIK TTPAyUATeUon Twv BACIKWY EVVOIWV KAl EQAPOYWYV
TWV ETMIKOIVWVIWVY Kal TwV OIKTUWV ETTIKOIVWVIAS. ZKOTTog givai n €€0IKeiwan Tou uabntn ue
Béuara mou Ba eivar oAoéva Kai TTIo ETTIKAIPA OTNV KOIVwVia, TToU OUVEXWS e€eAioaeTal Kai
Biwver o pabnric otnv kabnuepivi Tou guteipia. To BiBAio eivar karaveunuévo o€ evvéa
KepaAaia.

210 10 KedAaio divovrai o1 avaykaies BacikéS Evvoieg PUOIKNS (NAEKTPIKG pedua, val-
Aacodueva peyédn, ouxvornra, TaxuTnTa Kai UAKog KUUATOS) TTOU amaitouvTal OTiS TNAETTI-
KOIVWVIEG.

270 20 KepdAaio diveral, péoa airo Uia ICTOPIKNA TTPOCEYYIan, n eEEAIEN Twv THAETIKOIVW-
VIWV Kal EI0AyovTal o1 éVVoIeS TOU puBLoU UeTAdOooNS, TNS HETAYWYNS Kal TNS TTOAUTTAEEIaC.

270 30 KepdAaio epiypdpovral ol BaCIKES KATNYopies UEowV peTadoons (evoupuara,
aoupuara, omTIKWY IVWV), WOTE va yVwpIilel o uabning 1ig emoO0EIS Kai TA TTAEOVEKTALUATA
TOUG Kail va gival g€ Béan va Kavel aUyKpIon Kai ETIAoyr UETaéu uéowv UETAd0ONS yIa K-
Tola gQappoyn.

270 40 KeQPAAaiIO TTEPIYPAPOVTAI OI KUPIOTEPES TEXVOAOYIES OUOTNUATWY ETTIKOIVWVIWYV
(oAokAnpwuéva KUKAWuQTa, UIKPOKUUATIKES OIQTAEEIS, OTTTIKES TTHYEC KOl PUWTOOEKTES, OTTTI-
KOI EVIOYUTEC, OTTTIKONAEKTPOVIKES OIATAEEIC).

210 50 KepdAaio divovral o1 BacikES Evvoies TS Bewpiag TAnpogopiag kai o1 Abyor Kai ol
TEXVIKES LETATPOTTAS AVAAOYIKWY ONUATwy o€ wnelaka. lNapouoialovral ta TAEOVEKTAUATA
TWV WNQIaKWV GUaTNUATWY Kai o1 Bacikoi Tpd1ror Kwoikotroinang, diauépewang, mToAUTTAE-
éiag kar moAAamAng mpooBaong ora dikTua.



270 60 KedAaio Tapouaiddovrail OI KUPIOTEPES TEPUATIKES OIATAEEIS ETTIKOIVWVIWY (TNAE-
Qwvo, TNAg6paan, SIaTodIauoPPWTES (modem), NAEKTPOVIKOI UTTOAOYIOTEG).

2T0 70 KEQaAaio TTepIypaQeTal n peraywyn (kévrpa peraywyng) kai n dpouoAdynon
(mpwrokoAAa, apiBuodornon, dpouoAdynan) ora TnAsmikoivwviakd dikTua.

270 80 KepdAaio Tapouaialovral oI ACUPUATES ETTIKOIVWVIES, Ta SiKTUQ KIVNTAS TNAEQW-
viag Kai Ta 5opu@opikd dikTua.

270 90 KepaAaio Tepiypa@ovral ol BACIKES UTTNPETIES (PWVACS, OEOOUEVWY KAl EIKOVAS),
o1 UTTnPETieS OIadIKTUOU Kai N TEXVOAOYIKH OUYKAION TwV PUECWV Kal TWV UTTNPETIWV.

Mepika Béuara ou mepiéxovrar ato BiAio eTekTeivovTal, WOTE va ammoteAéoouv onueio
agpetnpiac yia mepairépw oudntnon. Ta Béuara autd emonuaivovral aro LBiBAio o€ mAaioio
HE EYXPWUHO QOVTO Kal OEV QTTOTEAOUV UTTOXPEWTIKN OIOQKTEQ UAN.

AigbavouaaTte TNV avadykn va eUXapioTHOOUNE OAOUS TOUS KPITEG Kal 10IAITELA TOV K.
O. ZpnkdmouAo, arrd TNV EMTPOTTH KPIONS, yia TIC TTOAU XPNoIUES Kal 101aiTEpa EUOTOXES
maparnpnoeis Tou. Oa BéAaue emmiong va suxapiorrioouue Tov K. A. XapakAid kai Tov K. E.
Xaviwrn tou Mouaoegiou ThAemikoivwviwy Tou OTE, o1 o1Toiol euyeviKa pag diEUKOAuvav oTn
pwroypdaeion Kai ag Edwaav TTOAUTIUES TTANPOPOPIES.

TéAog, Ba BéAaue va tovioouue Ot n ouyypaen kai n ékO0an evog vEou OIOQKTIKOU
BiBAiou eivai o mpwro BAua yia uia cuvexn BeAtiwan Tou, n ormroia 8a TEOKUWEI LIE TIS TTA-
pPATNPNOEIS TWV dIGACKOVTWY Kal TWV LabnTwy.
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KepdAaio

Xprioipyeg €vvoieg

@DuaikAg

1.1 HAEKTPIZMOZX - HAEKTPIKA MEITEOH

HAekTpIopOG gival n 1816TNTA TTOU ATTOKTOUV
MEPIKA UAIKG, £tTeita ammo TpIfrR, va €AKouv Muprvag
MIKPG eAa@pd avTikeipyeva. MpwTtol or Twveg
€¢I aiwveg m.X. diatTioTwoav 0Tl TO yVwoTo
KEXPIMTTAPI TO OTT0i0 TOTE ovoualdoTav «RAE-
KTPOV» £ixe auTh TNV 1816TNTA.

2Apepa eival yvwoTd TTOAAG TéTOlO UAIKA
OTTWG Ta TTAACTIKA, TO VAUAOV, TO YUaAi Ka-
BWwg kal GAAa, Ta oTToia ETTEITA ATTO TPIWIUO WE
UQacoua EAKouV PIKPG XapTakia. AuTd Ta UAIKG
OVOUAloVTal MOVWTEG KAl WG YVWOTOV dev

P . . . . Muprivag
ETTITPETTOUV TN METAKIVNON QOPTIWV JECA ATTO
QuTd. Mpwrtdvio
HAekTpdvio

AvTiBeTa 01 aywyoi, 0TTwS 0 Xpuoodg, To
aAoupivio, T0 BaAaCCIVO vEPO K.ATT., ETTITPE-
TIOUV TN UETAKIVNGN QOPTIWV OTO E0WTEPIKO Iyfpa. 111 Z0peuwva Pe To HOVTEAO
TOUG. Tou MTTop Ta APVNTIKG NAEKTPOVIA TTEPI-

Ol 10 oUVNBICUEVOI aywyoi Tou NAekTpl-  OTPEPOVTAN yUpw amd Tov Bemko Tupn-
., n, H ¥ ,Y n , P va. To nAekTpdvio €xel goprio -1,6 - 107°
opoU eival Ta PETOMA. Ta PETOMA TTEPIEXOUV ¢ To verpovio sivar ouBETepo evid To
OTO EOWTEPIKO TOUG! EAEUOEPA NAEKTPOVIA,  TpwTévIOo £XEl YopTio +1,6 - 1019 C.

! Mepikés @opéc Ta eAeUBepa nAekTpdvia ASyw TnNg ueyaAng raxurntag Toug umopei va Bpe-
Bouv £w arrd 1o PETAAAO yia UIKPO XPOoVIKO diaoTnia.
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Ta OTTOIO KIVOUVTAl AVAPETO OTA ATOUA TOU PETAAAOU peE peydAeg TaxutnTeg. H
Kivnon Toug PoIddel apKeTA e TNV GTAKTN Kivon TwWV Jopiwv evog agpiou.

HAekTpIkO medio ka1 Svvauiko

Av €va BeTIKO QopTio q JE TTOAU pIKPO Bapog Ppebei avaueoa ae U0 QOPTICUE-
VEG TTAAKEG, OTTWG AUTEG TOU axAuaTtog 1.1.2, 16Te Ba aoknBei TTavw Tou dUvaun
F. H duvapn autr eggavietal, 0TI TO YopTio aTrwOEeiTal atrd TN BETIK TTAGKA Kl
ENKETAI ATTO TNV APVNTIKN. Z€ OTTOIOdNTIOTE ONWEI0 avaueoa oTIG OUO TTAGKEG Kal
va ToTT00£TNOEI TO YPOopTio g, Ba ackeital TTévw Tou N idia duvaun F.

AuTO onpaivel 6Tl 0TO XWPO AVAPEST OTIG POPTIOPEVES TTAAKEG UTTAPYXEI NAE-
KTPIKO edio E. O opioudg Tou nAekTpikoU Trediou diveTal atrd Tn oxEan:

E:%:>F:E-q (1.1.1)

Av 10 QopTio agebei eAeUBepoO, Ba peTakivnOei atmd 1o onueio A TNG BeTIKAG (+)
TAGKAG 0TO oneio B TG apvnTiKAg (-), o1 otroieg atréxouv amméaTtaon d. To épyo
W,z TnG duvapng Ba divetal atro n oxéon:

W, =F-d=E-q-d (1.1.2)

To épyo emmopévwg TnG duvaung egaptdral amd 1o edio (E), amd Tnv amméoTacn
(d) kar atmé 1o @oprio (q). Av diaipeBei To £pyo We To popTio, 0 Aoyog W, /g TTou TTpo-
KUTTTEl €EQPTATAI HOVO aTTO TO TTEdI0 Kal TNV aTTOCTACT KOl OVOUAZETal NAEKTPI-

KN Taon N diaopd duvapikou, n oTToia
oupBoAiCeTal ye V kai HETPIETAN € BOAT (V).

H nAekTpikry 10N Tng TNYAS (MTTaTapia)
givalr n dlo@opd duvauikoU oTa GKPa Tou
aywyou AB. Eival €mmiong n aitia TToU KIvEi
Ta @opTia, OTTWG OTO KUKAwWA TOU OxAua-
106 1.1.3. OI NAeKTPIKEG TTNYEG UTTOPOUV va
diatnpoulv oT1a dkpa Toug oTaBepr diagopd
OUVANIKOU ME TNV OTroia TPOPOdOTOUV Ku-
KAWpaTa pe NAEKTPIKA evEépyela. H nAeKTPIKN
evépyela oTo oxnua 1.1.3 1c0UTal PE TO £pYO
W,; TnG dUvapng TTou PETOKIVEI TO QOPTIO q.
H nAekTpIKR evEpyela TNG TTNYAG TTPOEPXETAI

Zyrjpa. 1.1.2 Eva goptio g avdueoa o ATTO TNV ATTOBNKEUPEVN XNMIK EVEPYEIQ OTO
duo TAGkeg Tou améxouv ameaTaon d - eGyrenikG TNC. H HOVASA TNG EVEPYEINS KOl
Kat elval QOPTIOLEVES e avTIGeTa Gop- Tou épyou gival To T¢GouA (J) kai n povada

Tia. H &1dtagn autr) ovopddetal ETTITTEdOG
TIUKVWTAG. Tou @opTiou gival To KouAouTr (C).
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ETtropévwg, diagopd duvauikou f Tdon JeETagu
Ouo onueiwv A kal B ovopddletal To TTNAIKO TOU €p-
YOU TnG PETAKIVNONG £vOG @opTiou atrd 10 A 0T0 B
TTPOG TO POPTIO.

w E-q-d
V= c;‘B =—q - Ed| (113
HAekTPIKO psvua

) ) } i Zynpa. 1.1.3 ‘Eva @oprtio q pe-
Av Ta GKpa evOg aywyoUu ouvdeBoUV Ot NAEKTPI-  roveirar péoa aré Tov aywyé

Kl TNy e oTabepry dla@opd duvauikou, TOTE OTa  AB mapdyoviag épyo W. H nhe-
NAEKTPIKG POPTIO GTO ECWTEPIKS Tou Ba aoKeiTal N dU-  KTPIKA TNYA (pTraTapia) Tapéxel
. , P , . QUTAV TNV EVEPYEIQ.

vapn Tou nAekTpIkoU TTediou TNG TTNYRS. H duvapn auTn

Ba TTPoKaAEoEl TNV KATEUBUVOUEVN Kal GUVEXH Kivnon TwV NAEKTPIKWVY QopTiwyv. H
METOKIVNON AUTH TWV QOPTILWV BNUIOUPYEI TO NAEKTPIKO peUpa. ZTa PETAANO Ta QopTia
TTOU PETAKIVOUVTOI €ival Ta apvnTIKA NAEKTPOVIA. o AOyoug IGTOPIKOUG EXEI ETTIKPATH-
g€l WG Popd TOU NAEKTPIKOU PEUUATOS va BewpeiTal n Kivnon Tou BeTikoU gopTiou. H Ki-
vNOoN TwV NAEKTPOViwV givar avTiBeTn attd TN @opd Tou PEUUATOS. To NAEKTPIKO peUUa
ouvnBwg cupBoAideTal Pe To | Kal EkPpAadel To NAEKTPIKG @opTio (q) TTou dlappEel Evav
aywyo, avd povdada xpdévou (t). XpnoIoTrolwvTag Ta Trapatrdvw oUuBoAa Ba XoUpE:

==
t

(1.1.4)

H povada tou pelpaTtog gival To AUTTEP (A) Kal TOU XPOVOU TO OEUTEPOAETTTO
(s). MoAAéG popég To pelpa petpiétal oe mA=102 A=0.001A.

HAsxTpIik avrioTaon

Av oTa akpa evog aywyoU GuvdeDEi pia NAEKTPIKNA TTNYR, TOTE TO GOPTIO (NAEKTPO-
via) Ba apxioel va Kiveital kal 0 aywyog Ba diappéetal atmd peupa |. Kabwg ta nAe-
KTPOVIO TTEPVOUV aTTd TOV aywyod ouvavtouv SUOKOAIEG Adyw TNG OUYKPOUGTHG TOUG
ME Ta dTopa Tou aywyouU. AuTA n duokoAia opieTal WG NAEKTPIKA avTioTaoTr), GUl-
BoAiCeTan pe R kai petpiEtal oe Qu. H axéon mou guvdéel Tnv TAoN Kal TNV avTioTaon
gival o vopog Tou Qu:

) Vv
V=1-RA | =— (1.1.5)
R
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HAsKTPIK EVEPYEIQ KAI I0XYUS

2 évav nNAekTpIKO aywyo o OTToioG OoTa AKpa Tou €xel Tdon V kal dlappéeTal
atd pevpa lioyuel n oxéon V=I-R (vopog Qu). H 1don V ota dkpa Tou dnuioupyei
OTO £0WTEPIKO TOU €va NAEKTPIKO TTEdio E TO oTroio e€apTtdaTal atrd 10 PAKOG TOU.
Avdueoa ota nAekTpOVIa Kal TO ATOPA ToUu aywyou uttdpyel aAANAeTTidpaon kai n
evEPYEIQ TOU NAEKTPIKOU TTEdIOU, N OTToIa TTPOEPXETAI ATTO TNV TTNYA, METABIBAlETaI
atd Ta NAEKTPOVIO OTOV aywyol. AUTO €xEl WG CUVETTEIA: a) Ta NAEKTPOVIO KIVOU-
vTal ye otaBepn péon TaxuTtnta Kai B) o aywyodg BeppaiveTal.

H Bépuavon Twv aywywv ol otroiol dlappéovtal ammd peUua oVOUAZeTal @al-
vopevo T¢aouA (Joule). AT Tn oxéon (1.1.3) n nAekTpikA evépyeia givar: W=V-q.
ZUPQWVa PE ToV OPIoUO, NAEKTPIKA 10XUG €ival N NAEKTPIKA EVEPYEIQ TTOU PETA-
BiBacleTan ava povada xpoévou. H nAekTpikn 10x0G cupuBoAideTal ye P kal peTpiéral
o€ Bar (Watt, W). O opicuég yiverar:

W V.
P:_:_q:\/-|:(|-R)-|:|2~R (1.1.6)
t t

1.2 MATNHTIKO TIEAIO - EMATQOIH

‘Evag payvATng dnUIoUpyEi 0To XWPO yUupw Tou
payvnTiké medio B (oxnua 1.2.1). To 1edio
auTto avixveUeTal Je TN YayvnTikA BeAdva, n oTroia
gival Kal auTA payvATng pe oAU pikpA péda. H pa-
yvnTIKN BeAdva ptropei va avixveuel To medio Kal
va TTPOCavaToAieTalI OTNV KATEUBUVON TOU Payvn-
TIKOU TTediou KaBWg TTeEpIOTPEPETAI YUPW aTTO TOV
agova TnG.

O payvATng dev gival n yoévn TTNyR HayvnTIKWV
mediwv. ZuvdEovTag Evav aywyo O€ JIa NAEKTPIKN
TNy Kol TTANOIAZovTAg Tov o€ payvnTikh BeAdva
auTnh atrokAivel. AuTo To aTToTEAETUA Oeixvel OTI Kal
0 aywyo¢ mou dilappéeTal amd pedua ma-
payel payvnTiko medio. To Treipaua auto €yive

. oo Tov ‘Epatevt (Oersted) kal £0e1Ge OTI Ta nAe-
fﬂﬂ‘zgf‘zvgosﬂgmggmg?i KTPIKG KaI T UAYVNTIKG QQIVOUEVA Dev €ival evTe-
yiA™. O ypappéc ovopddoviar  AWG AVELAPTNTA PETAGU TOUG.

OUVOHIKEG YPOUWES Kal oXnuaTico- O1 ypappég ToU payvnTikou TTediou TTou TTapd-

vIal g Tov mpooavatoNious pvi- - ygyrop TG Tal PIVIOPATA OIBAPOU BEiXVOUV TN Bi-

OMNATWY OI18RPOoU. , , . P
€0Buvon Tou TTEdiOU. 21O OnUEia OTTOU Ol YPAUMES
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givar TTukvég deixvouv OTI To TTedio ival Ioxupd. To
Tnvio (oxAua 1.2.3) dnuioupyei 0TO ECWTEPIKO TOU
oTaBePSd PayvnTIKG TTEdIO.

2TOV XWPO £¢w aTTd TO TTNVIO 01 SUVAMIKES YPA-
MEG, o1 oTToieg Beixvouv To TTEdIO, HOIGLOUV PE QUTEG
TOU €UBUYpauoU (paBpPoPopPPOU) LayvhTh.

Av OTO €0WTEPIKG TOU TTNViou TOTTOBETNOEI KU-
AIVOPIKOG O18€pEVIOG TTUPAVAG, TO PayvnTIKO TTedio
yiveTal pepIKEG XINGSEG PopEG TTI0 I0XUPO. H payvi-
TION aUTA Tou O10EPEVIOU TTUPKVA €ival TTPOCWPIVH.
Alapkei 600 xpovo TO TIMvio dlappéeTal ammd nAe-
KTPIKO peupa. AuTh n 1816TNTa Tou O1dAPOU XpNal-
MOTTOIEITAlI GTNV KOTAOKEUI NAEKTPOHAYVNTWV.

Metd Tov 'EpOTEVT, O OTTOIOG TTPWTOG EQEIEE OTI
TO NAEKTPIKO pelpa TTapdyel JayvnTiko TTedio,
o ®apavrain (Faraday) katdgepe va TTapa-
yayel pedpa atd 1o gayvnTiko medio. Kavovtag
TTEIPAuATa Pe TNVia Kal gayviTeg dIATTioTWOoE
6T, av TO payvnTikG Tedio eival oTabepd oTO
EOWTEPIKO TOU TTNViou, Kavéva peupua dev TTa-
payetal. Otav 6pwg HETAaBAAAeTal To pa-
YVNTIKO TIESI0 OTO ECWTEPIKO EVOG TIN-
viou, TOTE MAPAYETAI NAEKTPIKO PEUHA
HOVOo yia 600 XpOvo Blapkei n HeETA-

13

Zyfpa. 1.2.2  To HayvnTIKO Te-
dio evog eubBuypappou aywyou o
otroiog SloppéeTal aTTd peUa Ei-
Val OPOKEVTPOI KUKAOL.

Zynpa. 1.2.3 To Tmvio étav diappéetal
o116 PEUA ONUIOUPYEi YUpW TOU Payvn-

BoAR. AuUTOG €ival 0 VOUOG TNG EMAYWYRAS  Tik6 Tedio.

r o vouog Tou ®dpavtain. To payvnTiko TTedio

au&dvel TO ECWTEPIKG TOU Trnviou, av évag PayvATng TTANCIAgel TTPOG TO TTNvio
(oxAua 1.2.5). To idlo cupBaivel av 0 ayvhTNG €ival akivnTog Kal JETATOTTICETAI TO
TTnVvio. Kai 0TI U0 TTEPITITWOEIG TO TTNVIO BIAPPEETAI ATTO EMAYWYIKO PEUHA.

1.3 ENAAAAZXOMENO
PEYMA

OTtav 10 nAekTpdvIia pE€ouv oTaBEPd
TTPOG Wia KaTeUBuvon o€ éva KUKAwUaA
Kl TO peUua €xel aTabepr| Tiun, TOTE OAQ
Ta NAEKTPIKA peEYEDN, OTTWG N TAon Kal

n 10X0g, €ival otaBepd. To peupa autd Zynpa. 1.2.4 O nAeKTPOPAYVATNG ATTOTEAEITAN

ovoudletal ouvexéc pevua (DC, Direct

a1ré CWANVOEIBEG TTNVIo PE PeyaAo apiBud oTrel-
PWV Kal atrd oidNPo TOTTOBETNPEVO OTO ECWTE-

Current). Av 10 pedpa dev €xel OTABEP (6 1ou Tmviou.
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TIUR, ovoualetal peraBaiioue-

vo peuua. ‘Eva pedpa TTou péEel

TTPWTA TTPOG TN Hia KateuBuvon

s N Kal KOTOTTIV TTPOG TNV avTiBeTn
ovopadeTal evaAdaocoouevo peu-

Zyfpa. 1.2.5 Tia 600 pa (AC, Alternative Current).

XPOVO O HOYVITING KIVEI- O mo ouvnBiouévog TPOTTOG

Tal, TO TINVio dlappEETal , .

amé pedua, To oTioio Tapaywyng  evahhaooodpevng
ovopddeTal peUpa ETTAYWYRAG. AV 0 ayvnTNG avTi va TdoNG TTPAYMATOTIOIEITAI PUE TNV
HETATOTTICETAN TTEPIOTPEPOTAV OPKETA YPIyOpa, TOTE O Kivnon €vog Tmviou Kovtd ot

AOUTITAPOG OTO OXAMA Ba dvaBe ouvexwg. éva Hayv r']T N

Av T0 TTNVio TTEPIOTPEPETAI €T OE PayvnTIKO TTEDIO, TOTE CUUQPWVA HE TO VOUO
TNG ETTAYWYNAG TTAPAYETAI OTA AKPA TOU EVOAAaooOuevn Taon. Mia avTioTaon ouv-
Oepévn oTo TINvio Ba diappéeTal atrd eVOAAACOOUEVO peUUA. ZTNV TTEPITITWON
TTOU TO TTNVIO TTEPIOTPEPETAI OPAAG (e OTABEPN ywvIakr TaxuTtnTta), n 1don Ba
peTaBaAAeTal KABE oTIYUA appovikd (i nuITovoeidwg), 6TTwg ato oxAua 1.3.1.

JuyvoTnTa KAl mEPIodog

To evaA\aooduevo peupa aANdlel ouvexwg kateuBbuvorn. Eival duvatdv va
OnuioupynBei evaAAaooduevo peupua TTou aAAGCEl TNV KATEUBUVAT| Tou XIAIGOEG,
AKOMN Kal SICEKATOUMUPIA, POPEG TO DEUTEPOAETTTO.

MNa va perpnBolv Ta
XOPAKTNPIOTIKA TNG €VOA-
w350 € Aaocodpevng Tdong, Xpnol-

MOTTOIEITAl O TTOAPOYPAPOG
0.01  0.02 0.03 0.04  t(s) (Zxnua 1.3.2). H 066vn Tou
TTaApoypd@ou  aTTeEIKoVvilel
TNV TG0N 0¢ Oxéon ME TO
350 Xpovo. Mia Tdon TTou pETa-
10 KUKAOG 206 KUKAOG BAAAeTaI appOVIKA QaiveTal
-V (volt) oTo oxnua 1.3.1.

H 1don yiag oikiokAg TTa-
Exijpa. 13.1 Tpagiki Tapaotaon Mg evaAaooopevng 16-  POXNG PEUHOTOG HETABAAAE-
OEWG HIaG TTAPOXAS NAEKTPIKOU pelpatog, OTwg ameikoviCetal Tl TO id10. H TG0 n GVEBGiVEI
aTov ﬂg)\povpdcpo.' 1oV oplﬁévno c"xiova o xpévgg psTQdTal %t mepitrou oTta 310 Volt TTpog
deutepOAeTTTA. H TAON QUTH TTEPIYPAPETAI Kal oTTd TN OXEoN ™ pio TOAKOTTA (KaTED-

V=310 nu(100 - 1T - t) L,
1 Buvaon) Kal YETA TTEQTEI OTO
HepioBog eivar T= s = 0.02s. UNBEV, KATOTTIV «OVERIVEI»

+V (volt) Téon
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maAI ota 310 Volt Tpog Tnv avtiBetn TTOAI-
KOTNTa Kal TTEQPTEI TTAAI 07O Und€v. H aAAayn
TNG TTOAIKOTNTAG GUUBOAIZETAl PE TO apvnTI-
KO TTpéonuo oto oxnua 1.3.1. O KUKAOG au-

TOG €TTAVOAAUPBAVETAI CUVEXWG.

H didpkeia evdg kukAou givar 1/50 Tou
OeutepoAéTTTou. O Xpdvog autdg ovouddleTal
TEPI0O0C Kal aupBoAileTal pe T. Ze €va Oeu-
TEPOAETITO  eTTavaAauBdvovTar 50 KUKAOL.
Auth gival n ouxvotnTa TNG eVOAAAOOOE-
vng Toewg Kail oupBoAileTar pe f. H povada

MéTpNong eival To XEpTG (Hertz, Hz).

15

Zynpa. 1.3.2 O TaAUoypaQog atreIkoVilel
oTnv 086vn Tou YETOBAAAOUEVEG TATEIG.

‘Eva kilohertz (kHz) €ivar 1000 kukAol avda deutepodAettto. 'Eva megahertz
(MHz) eival éva ekatoppuplo. Av gival yvwaoTh n ouxvoTnTa, PITTOPEI va UTToAOYI-
oTei n TePiodog Kal To avtioTpo@o. O1 oXETEIG TTOU GUVOEOUV Th CUXVOTNTA PE TNV

Trepiodo eivai:

(1.3.1)

MAdtogs

2€ €va KUKAwMO TToU pEeEl oU-
veXEG pelpa Oha Ta peyEdn eival
oTafepd. 210 eVAAAOOOOUEVO
pevpa Ta PeyEONn peTafdaAlovTal
KGBe aTIyur Kol PTopolv  va
€XOUV OTTOIOdATTOTE TIUN avAeE-
0a o€ pia eAAXIOTN KAl JIa PEYI-
oTn. 210 oxAua 1.3.3 @aiveral yia
eVOAAOOOOUEVN TAON ME WEYIOTN
TR Ta +12 Volt kal eAaxiotn Ta
-12 Volt. MNMA&Tog T80NG OVOudGle-
Tal N KATOKOPUPN aTTOCTACH ATTO

+V (volt) Téon

TAGTOG TdON aTd KOpUPnH

-V (volt)

g€ KOPUPH t(sec)

0.5 1.0 1.5

Zynpa. 1.3.3 NapdoTtacn evaANACTOUEVNG TAOEWS HE
mepiodo T=1s kai TAGToG=12 Volt.

TN péon €wg TN PEyIoTn TIPRA. Z10 oxNpa 1.3.3 10 TTAGTOG TNG TAong cival 12 Volt.
Tdon atmd Kopu®r o€ KopuPr ovoudleTal N aTTOOTACHN ATTO TNV EAAXIOTN £WG TN
MEYIOTN TIPN. ZT0 TTapadelyua gival 24 Volt. evikd 1oxUel n oxéon;:

TTAGTOG TAONG =

TAon

KOpU®PH G€ Kopuen

- (1.3.2)
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H avtioTtaon oro evaAdaooousvo

Av ouvdeBei pia TNy evaAAaCOOPEVNG TAONG O€ £va OUPHA JE WHIKN avTioTO-
on, 1o cUppa Ba diappéeTal atrd eVAANACCTOUEVO peuua. Av To cUPUa £XEl JEYEAO

Zynpa. 14.1 Kivnon evég TaApoU
oe ehatrplo. To apioTepd AKpo eivail
oT1aBepo. Or €IKOVEG QUTEG TTAPBNKav
HE KIvnUaToypagikr) pynxavi o€ diado-
XIKEG XPOVIKEG OTIYMEG TTOU QTTEXOUV
XPOVIKA 1/24 deutepOAeTtTa. ATTO Qu-
TEG TIG EIKOVEG TIPOKUTITOUV PEPIKA OU-
uTTEPAOUOTA OXETIKG pE TNV diGdoon:
a) O TTaApog peTadideTal e oTabePn
TayxUTnTa dI0TNPWVTAG TO OXAHA TOU.
B) Or1 omeipeg Tou eAaTnpiou Kivou-
VTal Katakopuea, dnAadr KaBeTa oTn
d1elBuvan diddoong Tou TTOAPOU.

Y) ZuvavTwvTag To aTabepd aploTepd
GKpo 0 TTOAPOG eTTIOTPEPEl, ONAAdH
avakAdTal.

0) O avakAWPevog TTAAPOG Exel TN
METOTOTMION TTPOG Ta KATW, dnAadn
gival avteaTpapuévog aAAd e To idio
oxAua TpIv aTTd TNV avAakAaon.

MAKOG 1] MEYAAEG ETTIQAVEIES, TOTE, TTAPOAO TTOU
OoTa AKPa TOou £QapuOleTal TAON (evaAAaoTOuE-
vn), éva TTOAU WIKPO peupa Ba diappéel To oUp-
Ma. To cUppa Adyw Tou oXAUATOG TOU EPPVICEl
MeyaAUTepn avtioTaon atmd TNV wuikn. H avTi-
oTaon auTh ovopdadeTal oUvOeTn avriotaon Kai
epavifetal pévo éTav n Taon | To peUPA PETA-
BaAAovTal. H olvBeTn avtiotaon agopd Povo 1o
EVOANOOOOUEVO PEUNA (] YEVIKA TO PETABOAAS-
MEVO), HETPATAI KaI aUTH o€ Qu Kail TTPETTEN va Oi-
VETQI TTPOCOXNA OTaV YiveTal ava@opd o€ AUTHV.

1.4 KYMATA

YTapxouVv apKeTA €idn KUPdTtwyv oTn @uon.

‘Eva Tapdadelyua ival, otav pixvetal éva XaAiki

o€ pia Apeun WIKpA Aipvn. ‘Eva KUKAIKG oxriua
ATTAWVETAI TTPOG Ta £EW ATTO TO GNUEIO OTTOU TTE-
@T1el TO XOAiKI. AuToU TOU €idoug n d1adIdoPEVN
diatapayr ovopddetal kUpa. Av TrTapatnenOei To
vepd aTTd KOVTA, KABWS €va TETOIO KUPA KIVEI-
Tal ETTAVW OTNV €MIQAvEIA, QaiveTal 0TI TO VEPO
OeVv KIVEITaI TTPOG TA £Ew padi pe 1o KUPA. Autd
yiveTal TTpoavég, av mapatnpnOei éva KOPATI
@eANoU TTou emTITTAEEl TN Aipvn. O @EANOG Kivei-
Tal TTAVW KATW Kal JTTPOG TTow KaBwg TTepvE TO
KUpa. Agv TTapacuUpeTal Jadi ue To KUUA.

Me GAAa Adyia, éva KOpA MITOPEil va Ki-
VEiTOl OTO VEPO, aAAd, HOAIg mepdoel,
KGOe oTayova vePoU HEVEI EKEI TTOU
ATAV TTPONYOUHEVWG.

AANO €id0¢ KUPATOG €ival O KUPATIOPOG HIOG
onuaiag pe Tov avepo. O1 TITUXWOEIG KIvouvTal
(kOpaTa) emdvw oTo UQacpa. To kdBe onueio
Ouwg oTo UPaoUa TNG onuaiag KpPaTd Tn B€éon
TOU, KABWG TTEPVOUV Ta KUPATA. AKPIBWG, OTTWG
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TO vePO dev TaIOEUEl e TA KUPATA VEPOU, TO idIO Kal TO UQACHa OTn onuaia Ta-
pauével aTn B€on Tou, apou TTepdoouy atrd auTtd Ta KUPOTA.

Mepikd kKUpaTa gival TTepIOdIKA, TTPAYUA TTOU anaivel 0TI N Kivnon Tou UAIKOU
emavalauBaveral dlIapkwe. Agv £xouv Opws OAa Ta KUPOTA auTh TNV 1810TNTA. AV
TOTT00€TNBOUV 5 GuoIEG PTTAAEG TOU PTTIAIAPOOU O€ pia euBgia ypapur he TPOTTO
TTOU KABe PTTAAG va ayyilel TNV €TTOPEVN Kal Pia GAAN duola UTTGAa XTUTIHOEl TO
€va AKPO TG aeIpdg, TOTE Ba QUYEl JOVO N TEAeuTaia UTTAAG GTO GAAO GKPO TNG

oeIpdc.

H diatapaxr ammd 1o TTPWTo XTUTTNUA TTEPACE
Méoa aTrd KABe PTTEAQ Kal YETadOONKE o€ OAO-
KAnpn TN o€Ipd amd PTTAAEG KATAARyovTag oTnv
TeAEUTaIQ.

Mia TéTtoia Siarapayf MIKPRAG SIdpKEl-
ag ovopalerar maApog. Kabe pmdAa diarta-
paxOnke, Kapid Opwg dev KIVABNKE ammd Tn pia
dkpn TNG O€IPAg aTnV GAAn. & KABe TTEPITITWON
n diatapayr odelel o€ KATTOIO uéoo, OTIWG OTO
vePO, TO UPACHA TNG onuUaiag Kai TIS JTTAAES Tou
MTTIAIGPSOU.

AMAG TO péoo B¢e peTakiveital padi ye Tn dlata-
paxh. AuTég ol dlaTapayég TTou peTadidovTal oTa
oTEPEQ, T UYPd Kal T aépia AéyovTal unxavikd
KUuata. Mnxavikd kopara Aoimov givai ol
Siarapayxég mou Taidevouv R peTadido-
VvTal O€ UVAIKG péoa.

To oxnpa 1.4.1 deixvel DI0BOXIKES EIKOVEG EVOG
TTaAOU va TagIdevel atrd Oe€Id TTPOG Ta apIoTEPG
o€ éva OTTEIPOEIBES EAATHPIO.

Ta oupTTEPACUATA TTOU TTPOKUTITOUV OTTO TNV
MEAETN TNG Kivnong BEiXVOUV UEPIKEG ONPAVTIKEG
I016TNTEG TWV KUPATWY. 2ZTNV TTEPITITWAN TTOU
uTTGpxouv dUO TTaAUOI, oI oTroiol Tagidelouv OTO
i010 p€To Pe avTiBeTEG KATEUBUVOEIG, TTAPATNPEOUHE
OTI CUVAVTWVTAI KOl BIEPXETAI O £vag PEoa aTTd TOV
GAAo, Xwpig va ernpedoel TNV Kivnon Toug. To idlo
Ba ouvéBaive, av UTTApYXav KUPOTA avTi yia TTaA-
poug.

To eAatrplo TTPOCEPEPETAl YIO TETOIOU €idOUG
TTapaTnPnoclg, dIoT N petddoon eivar og pia d1a-
OTOON Kal ol HETPACEIG KAl Ol TTapaTNPACEIS Yivo-
VTaI YE OTTAN QWTOYPAQPION.

Zynpa. 14.2 Avo Tralyoi pe diago-
PETIKG OXAMO TTOU BIOCTAUPWVOVTAL.
O TaAyég Tou oTnVv apyn NTav de-
&4, sival oTa apioTepd petd TN dia-
oTaupwon. Otav dilaoTaupwvovTal,
auvdudlovTal Kal axnuaTifouv Trepi-
TTAOKQ OXMHOTA TTAVW OTO EAATHPIO.
Apéowg peTa Taipvouv TIAAI TV
QapPXIKA HOP®r] TOUG Kal ouvexifouv
va TagIdevouv aveTTnpéaaTol oav va
unv gixe oupBei TiTToTa.
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MNa va mapaTtnenBouv Ta idia @aivoueva aTa NAEKTPOUAYVNTIKA KUPOTA, XPEIG-
CeTal Mo aUvBeTOC £COTTAICUGG. ZT0 OoxNua 1.4.2 @aivovTal ol dIadOXIKES EIKOVEG,

Zynpa. 14.3 ‘Evag TOAUGG Tou He-
TadideTal OTO €AATAPIO KAI GUvVAVTA TO
oTaBepd Akpo avakAdTal. Av oTo oTOoBE-
pd dkpo ouvoeBei éva A0 eAatApio pE
SIOPOPETIKA XAPAKTNPIOTIKA (BapUTepo A
OKANPOTEPO TT.X.), TOTE OTN (eUEN, SnNAadN
0TO 0UVOPO PETALU Twv dUO eAaTnPiwy, O
TIAAPOG XwpileTal. X0 OXANa paivovTal
OUo ouvdepéva eAatrpla, éva Bapu eAaTh-
pIo OTa aPIOTEPG KAl €va EAAQPOTEPO GTA
0e€1d. O TTaApog Tagidevel 0TO APIOTEPO
ehatripio pe kateUBuvon ota Oe€Id. XTn
Ceun o TTaAPGG Kal DIEPXETAI KOl AVAKAG-
TaI JEPIKWG.

O6tTou dUO TTaApOi dlaCTAUPWVOVTAl HETAEU
TOUG Kal ouveXi(ouv aveTTnpéaaoTol TV Kivn-
or] Toug. H mapatmmdvw BepeAiwdng 1B16TNTA
TWV KUPATWYV 10XUEl KAl yIa TPEIG 1 TTEPIO-
0OTEPOUG TTAAPOUG Kal OVOPALeTal apxn NS
emarMnAiag. Mg TRV apxn TS emaAAn-
Aiag pmmopei va mpoBAewOei n poppn
EVOG 0UVOETOU MAAPOU ) KUHOTOG TTOU
TMPOKUTITEI ATTO SUO | MEPICTTOTEPOUS
MAApOUG | KUPATA AVTICTOIXA.

H apxn g emaAAnAiag 1oxlel ota un-
XQVIKG KUPOTA Ta OTToia, OTTWG avapépOnkKe
noén, yetadidovTtal o€ oTEPEd, UYPA Kal agpia.
Bpiokel Spwg e@apuoyr Kal oTa NAEKTpoua-
yvnTIKa KUpaTta, Ta oTroia dev aTTaITOUV KA-
TT0I0 PECO yia va dladoBoulv ag avtiBeon ue
TA UNXAVIKA.

Ta nAekTpopayvnTikG KUPOTA JTTOPOUV va
peTadidovTal oTo KeEVO aAAd Kal og didgopa
pEoQ, OTTWG TO VEPOD, TO YUAAI, 0 A€PAG K.ATT.

Otav éva kOpa ToU PETOdIdETOI OE éva
MECO ouvavTroEl hia aAAayr OTa XapakTnpl-
OTIK& TOU pECOU auTou (aAAayr oTNV TTUKVO-
TNTA, OTNV EAACTIKOTNTA, TO O€ikTn dIdBAaoNG,
K.ATT.) oupBaivel To €EAG: éva PEpog atrd TNV
EVEPYEIQ TTOU UETAPEPETAI JE TO KUPO OUVE-
Xicer ka1 peTadideTal oto GANO pEcO, VW TO
UTTOAOITTO PEPOG aVOKAATAlI OTO OnuEio TTou
aAAGouV Ta XapakTnEIoTIKG (AEyeTal onueio
Ceugewg). To avakAwpevo KUPa KIVEITal aTnV
avTiBeTn KaTEUBUVAON PE TO APXIKO.

AuTté @aivetal otn ouvdeon dUo diagope-
TIKWV eAaTnpiwv oT1o oxnua 1.4.3. £10 onueio
ouvdeong, Tou aAAGlel To HECO PETAdOONG,
£Va PEPOG TNG EVEPYEIAG TOU TTAAUOU avaKAG-
Tal oTo idlo p€oo.

To uttOAoITTO TOU TTOAPOU OIEPXETAI KAl
mepvd oto GAo péoo ouvexifovrag Tnv idia
KateuBuvon. To ToooaTd TTou Ba avoKAQOTEI
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Kal TO TTO00aTO TToU Ba IEABEI €aPTWVTAI ATTO TA XAPAKTNPICTIKG TwV dU0 YETWV.

OAeg ol TTapaTTdvw TTapaTneroeig YTTopoUV va YeVIKEUBOUV Kal o€ KUPATA TTOU
peTadidovTal o€ dUO dIAOTACEIG, OTTWG TA KUPATA OTNV ETTIPAVEID TOU VEPOU, AAAND
Kal 0€ TPEIG DIAOTACEIG, OTTWG TA NXNTIKA KUUATA.

TayvTnra 8§1d800nN§ - UNKO§ KUUATOS

Ta kOpaTa YeTadidovTal Je DIAPOPETIKES T T G O L e I
TaxUuTNTEG 0€ dIaPOPETIKA péaa. MNa TTapd- ¢ = 300.000 km/s = 3 - 10° m/s.
Oelyua, T0 QWG (NAeKTpouayvNTIKA KUPOTA)
TagIdevel TTI0 ypriyopa GTov agpa ammo O,Tl aTo vepd. AAAG Kal aTo idio Péoo, Ta
KUpaTa petadidovtal Je SIaQOoPETIKEG TaXUTNTEG, av aAAdfouv ol ouvenkes. Ta
KUuaTa o€ €va eAATAPIO KIvouvTal TaxUTEPa, av To eAaTrplo TevTwoei. Ta nxnTika
KUPaTa oTov aépa peTadidovtal TaxUTePa, av augnBei n Beppokpaaia Tou agpa.

MNa va petrpnBei n TaxuTnTa TOU KUPATOG O€ £va PNECO, ITTOPET VO XPNOIKOTIOIN-
B¢i évag TTaAPOG. Av peTpnBei o xpdvog t TTou xpeiddeTal o TTaAPOG yia va diavuoel
Mia atréoTaon s, TOTe N TaxUTNTa 81dd00NG U gival To TTNAIKO s/t.

Etreidn o mapatmmdvw TpOTTog HETPNONG TTAPOUCIAlel aTnv TTPAEN UeYAAn Ou-
OKOAia, xpnolgoTrolgital yia yevvAtpla. H yevvATpia emavaAauBavovtag tny Ki-
vnor TG kabe xpovikd diaotnua T (n Tepiodog) TTapdyel Gpoioug TTaApoUg. Mia
TéTOIa Kivnon Aéyetal repiodikn). KabBwg ol TTaApoi KivouvTal e TaxutnTa u, n oTro-
oTo0n METAGU BUO S1000XIKWY TTAAPWY OVOUAZETAI LUNKOS KULATOS Kal GUUBOAICE-
Tal ye A. O k&Be maAudg diavuel Tnv amméoTaon A o€ Xpoévo T. Me tnv 1repiodo Kal
TO UAKOG KUMATOG UTTOPET va uTtoAoyioTei n Taxutnta diddoang (U), atrd Tn oxeon:

A
U ( )

H oxéon 1.3.1 1ox0¢l yia OTT0100ATTOTE TTEPIOBIKG KUPA KAl, AV QVTIKATAOTOOEI
n mepiodog T ye TN oxéon f = 1/T, TTPOKUTITEI N OXEON:

A
—A g 142
U= ( )

1.5 HAEKTPOMATITNHTIKA KYMATA

Otav KukAopopei evaAhaooduevo pelpa pe auxvornta f og €vav aywyo, on-
MIoupyei yUpw Tou oToV XWPOo dUo Tedia, £va payvnTiKO Kal €va NAEKTPIKG. Ta
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T e E OUo auTtda media Ta oTroia Tagidetouv Padli oTo XWPEOo

a) oTov aépa eival: atroTeEAOUV TO NAEKTPOUAYVNTIKG KUPA TO OTIOIO £XEI
U pepa = 332 mis Kal auté auxvoTtnTa f.
) 070 vepd shv Ta KUUGTG’ TTOU’ ﬂpOKUﬂTOPV aTro anyopoug’ KU-
U poy = 1450 mis KAoug, dnAadr) armmd evaoAAaoaopEVa pEUPATA MEYAANG
o ’ OuUXVOTNTOG, UTTOPOUV VA XPNOIUOTToINBoUV IO va JE-
Y) oTa 0TEPEd (0idNPO) Eivar: TOPEPOUV CUATA PASIOPUWIVOU Kal TNAEOPACEWG.
u = 5000 m/s ., , , .
ETEPEA OAeg o1 1IB10TNTEG TWV PNXOVIKWY KUPGTWY TToU

avapépBbnkav atnyv TTponyouuevn TrTapdypa@o 1oXU-
OuV Kal oTa nAekTpouayvnTikd KUPaTa. MNa va mapartnpenBolv dpwg xpeiadovTal
€101KG Opyava.
Ta nAekTpopayvnTIKG KUPOTO PETASIdOVTAI GTO KEVO PE TNV TaxUTNTA TOU Qw-
T6G TT0U oUMPPBOAICeTal e ¢ kal givar 300.000 km 10 deuTtepdAeTtTo. H O)X€0N TTOU
ouvdéel Tn auxvoTnTa f Ye To PKog KUUATOG A gival:

c=A\f (1.5.1)

Mapadsiypa 1. 'Eva nAeKTpOHayvnTIKO padIoPwVIKO KUUA £XEI CUXVO-
TnTa f=100MHz, T0 uAKOG KUPATOG A givarl:
31000
f 100 - 10°Hz
Mapaderypa 2. Na Bpebdei T0 PAKOG KUPATOG A TWV RXNTIKWYV KUUATWY TA
oTToia gival akouoTd Kail £xouv auyxvoTtnTeg f=20Hz. A6 Tnv 1.5.1 TTpOKUTITEL

)\:

1.6 MONAAEX METPHXZEQON - NTEZIMIIEA

2TIG ETTIKOIVWVIEG OI JETABAAAOPEVEG NAEKTPIKEG TATEIG OVOuAlovTal OruaTa.
Ta ofjpata YeTpIOUVTaI PE TNV TAON TOUG, TNV I0XU TOUG ) TO PEUNA TTOU TTAPEXOUV
o€ katola avriotaon. Opwg oTnv PeETAdoon evog OrUATOG ATTo TNV TINyr o010 &¢-
KTN N 10XUG pTtopei va €xel uttoPiBaoTei XINAOEG i} Kal EKATOPPUPIa POPES. AUTO
oupBaivel Adyw TnG €€aaBEévnong Tou OAUATOG Kal Ba TTAPOUCIACTEN AVOAUTIKA
OTa ETTOUEVA KEQAAQIA.

2€ &va TNAETTIKOIVWVIOKO OUCTAMO TTOU OTTOTEAEITAI OTTO TTOAAG TUAMATA,
EKTOG aTTé ATTOORECEIG OTNV TTOPEIA TOU OAPATOG, UTTAPYXOUV Kal EVIOYXUOEIG aTTO
EVIOYUTEG.
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Av XxpelaoTei va TTapacTabei ypa@Iikd n 10XUG €vOog GrPaTOg, KaBwg auto
O1épxeTal amod didgopa TuAPaTa, Ba utmdpfouv duokoAieg. O BUCKOAIEG TTpO-
KUTTTOUV aTTd TIG JIAQOPEG TIMEG TTOU PTTOPET va €XEl N 10XUG oTnv £€§000 KABE
THAPaTog. O1 TINéEG auTég ptropei va eival rx. 100W 1 va givan 0,000001 W. TNa to
AGYO auUTO TTPOTIHWVTAI OI AOYAPIOUIKEG HOVABEG PETPNONG OTTWG TO VTECIUTTEA
(deciBel  dB).

MOAAAIIAAZIA KAI YIOINOAAATIAAZIA MONAAON
MOAAATIAAZIA YIMOIMOAAAIIAAZIA
MpdBepa |Mapdyovrag | XopBoro | MpdBepa [Mapdyovras [ Zopporo
tera 10 T deci 10" d
giga 10° G centi 102 C
mega 10° M milli 1073 m
kilo 10° k micro 10 p
hecto 102 h nano 10° n
deca 10 da pico 107" P

Mivakag 1.1

Otav n Ty evog peyéboug auéndei 10 @opég, Aéyetal etmiong o1 augnon-
Ke Katd pia 1a¢n peyeéboug. Otav augnbei 1000 @opég (1000=103 ), AéyeTal OTI
auénonke katd Tpeig TaeIg peyéBouc. OTav n TiPn evog peyéBoug utroBiBacTei
1.000.000=10° popég, eAaTTwveTal Katd £€1 TaEelg peyéBoug (Trx. atmo 100 va yivel
0,0001).

H xpAon auth Twv duvdpewy Tou €K XpNoIPOTToIEiTal Kal 0TO AoydapiOuo. H
AoyapiBuikr) guvaptnan oupBoAiceTar pe log, (x), 1 log(x) N atrAd logx kai yiveral
Mo €UKOAQ QVTIANTITA av KaTavonBouv Ta TTapakdaTw TTapadeiyuaTa:

10" =10 = log10 =1 H AoyapiBuiki cuvdptnon Sev opide-
102 =100 = log100 =2 Ta1 P6VO yia TTOAAGTTAGGIa Tou 10 aAAG
104 = 10000 = |Og1 0000 =4 Kai Y'I(I OTTOI(-)5I"]TIOT£ BeTIKO apIBud. Na
10%=0,001 = l0g0,001 = -3 o =03
H AoyapiBuikAy ouvapTnon opiletal wg log5 =07,
Egr']g: log16 =1,2
y = logx = 10 = X, KaI 0 X TTPETTEl VO i 0 = legyy =08 @ GRS
£ival BETIKAC ’ TIPETTEN VO gival BETIKAG.
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To vreopnéA (dB) €ival povada
! 2 HETPNONG TOU AGYyOU TNG I0XU0G U0
onUAaTwv Kal opifeTal atrd TN OXEON:

€ioodog ££0d0g

5 (1.6.1)
Zynpa. 1.6.1 Ze pia dIATagn n 10XUg ToU or- A=10-log —2

parog uopei va augavel (P, < P,) ) va eAar- 9 P1

Twvetal (P> P,).

ATTO TNV TTAPATTAVW OXECN TTPOKUTITEI OTI 0 AoydpiBuog cival BeTIKOG, oTav
n 10XUg P, gival peyaAutepn amo tnv P, kai 161€ T0 A ovouddetal evioxuon. Av n
P, eival pikpotepn ammé v P, o AoydpiBuog gival apvnTikog Kai To A ovouaderal
£6a0Bévnon 1 aTTWAEIEG.

Mapadeiypa 1. 2y €i00do £vog evioxuTh 1O orua £xel Ioxu P =0,2W kai
oTnv £¢odo £xel 1ox0 P,=200W. Na utrohoyioTei 0 Adyog Twv 8U0 OnuATWY Kai n
evioyuon A o dB. )

. . . fo T2 200W . .

O Aoyog Twv dUo onudTtwy givar: —= = =—— =1000, OnAadn o0 eVIOXUTAG

. . ) P 0,2W
evioxuoe 1o orjpa 1000 @opég. L
A6 T oxéon 1.6.1 n evioxuon oe dB civai:

200W
0,2wW

P
A=10-IogP—2=10~Iog =10-log1000 =10 -3 =30dB
1
Mapadeiypa 2. 'Eva orjpa PeTadIOETOI O€ YIO YPAUMI N OTToia £XEl UAKOG
3.000m. Znv apxr TG YPAuHNg n 10XUg Tou orjuarog éxer Tipr P,.=100W. Z10
TENOG TNG YpauuNng Kal Adyw Tng £gaaBévnang n 10xUg Bpioketal va eival P, =
100pW=0,1 mW = 10*W. Na Bpebei n ouvoAikr e€aaBévnon TNG YPauUAG.

O A6yog Twv onudTwy oTNnV €i00d0 Kal TNV £€§000 TNG YPOAUUNG Eival:
P
—2 _ 100uW 10 dnAadn n ypauun utroBiBace Tnv I0X0 TOU CAUATOG éva
P, 100W

EKOTOUMUPIO POPEG.

A6 T oxéon 1.6.1 n e€aoBévnon o dB eivai:

100uW
100W

P
A:10~IogP—2 =10-log

1

=10-log10® =10-(~6) = —60dB
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MPOBAHMATA 10Y KEDAAAIOY

H avTioTtaon evog peTaAAikou ayw-
you eivar R=4KQ. Av oTig dkpeg
Tou e@apudletar oTabepry TAON
V=12V, va utoloyioTei 10 pelpa
TTou SlappEel ToV aywyo.

ATTO TTUKVWTH XpeldleTal va TTe-
pdaoel popTio q=28800C o€ xpodvo
t=4h. Méon eivar n péon €vraon
TOU peUPATOG;

>€ NAeKTPIKO AQUTITAPA avaypdpo-
V1Ol Ol TTapaKAaTW evoeitelg: V=220V,
P=100W. Na BpeBei n avtioTaon kai
n évraon Tou pelparog éTav autég
AeIToupyei Kavovikd.

Mwg TTapdyeTal payvnTiKO TTEdIO PE
TN Bondeia NAeKTPIKOU PEUPATOG;

HAektpikn) avtiotaon 1KQ ouv-
oéetal pe pmatapia Twv 3V. Na
uttoAoyioToUv: a) H 1oxUg TTou Ka-
TavoAwvel Kal B) To pedua TTou TN
dlappEel.

Mwg TTapdyetal NAeKTPIKG pevpa
ato 1o hayvnTiko 1Tedio;

H ouyxvotnta piag TaAdviwong ei-
vai 1kHz. Na utroloyiaTei n trepio-
00¢ TNG.

Méte cupBaivel avakAaon evog KU-
patog;

Ti dla@opd €€l N WHIKA avTioTaon
atod Tn ocUvOeTN avtioTaon;

AwoTe PeEPIKA TTapadeiyuata pnxa-
VIKWV KUPATWV.

11.

12.

13.

14.

15.

16.

Na BpeBei T0 PKog KUPATOG A Twv
NXNTIKWY KUPATWY, T OTTOIa €X0UV

ouyvotnTteg f=20.000Hz.

H ouxvoTtnTta padio@wvikou oTab-
MoU oTa peoaia gival 675kHz. Na
UTTOAOYIOTEI TO PAKOG TOU oUpua-
TOG TTOU TIPETTEl VO XPNOIUJOTIOIN-
B¢l yia kepaia aTo OEKTN, av €ival
YVWOTA OTI: ) N KEPaia aTroTeAEi
10 1/4 TOU MPAKOUG KUPOTOG Kal
B) n TaxutnTa d1Gdoong Twv nAe-
KTPOHOYVNTIKWY  KUPATWY  Eival
¢=300.000Km /s.

Ma 1o10 Adyo XpnaiyoTtroiouvTal T
AoyapIBuIKG peyEDn;

>TnV €i0000 €VOG EVIOKUTH TO OO
€xel 100 P,=10W kai otnv £¢odo
€xel 1ox0 P,=1000W. Na BpeBei n
evioxuon A, og dB.

‘Eva  kaAwdio Trapoucialel €a-
o0évnon -60dB oe kaBe Km. Na
uTToAOYIOTEl N 10XUG TOU OAPATOG
oT1o TéAOG Tou kaAwdiou, av oTnv
apxr Tou n 10xUG TOU GrPaTog gival
1000W kai 10 KaAwdIO €XEl PAKOG
1000m.

Avo evioxuteg E; kal E, tommoBe-
ToUVTQl O€ O€Ipd. 2TnV €i0000 TOU
mpwrou (E,) epapudletal onua e
1ox0 1W. H evioxuor) Tou E, eiva
10dB evw Tou E, eivar 30 dB. Na
Bpebouv Ta €¢AG: a) n 10xUG TOU
orjuarog oty £godo Tou E, evioxu-
) N omoia armoTeAei icodo Tou E,
Kal B) N OUVOAIKR gvioxuon Tou gu-
oTpaTog og dB.






KepdAaio

Avaykn tnAenikoivwviag

kal petdboon agnudtwv

lotopiki npoogyyion

2.1 EIZATQIH

H €€ENIEN Twv TNAETTIKOIVWVIWY OTNV €TTOXN MOG €ival paydaia Kal akoAOUBEi
TNV €€ENIEN TNG TEXVOAOYIAG KAl TWV UTTOAOYIOTWYV. ZUVEXWGS TTapouaidlovtal véa
Kol BEATIWPEVA CUCTANATA ETTIKOIVWVIWY Kal SIKTUWV YIA VA HETAPEPOUV dIdPopa
MNVUUATa O€ OTTOIOdNTTOTE ONUEIO, YE TN MIKPOTEPN duvaTr KaBuaoTépnaon.

H avdykn autr yia atrooToAR Kal AQWn INVUPATWY Kal eKundévion TG aTTo-

oTaong ouvodelel Tov avBpwTto atrd Tn
OTIYMN TNG EPPAVIOHG TOU GTOV TTAQVHTN.

H avdykn yia emKoivwvia @aiveTal
Kal oTnv €ToXA Twv apyaiwv EAARvwy,
OTTWG TTPOKUTITEI OTTO TTOAAEG IOTOPIKES
TNYEG. TOTE 01 KOPUPESG TwV WNASTEPWV
Bouvwv atrotéAecav éva TTPWTOYOVO Oi-
KTUO TTANpo®opnong. AvaBovTtag QwTIEG
Tadvw o€ OIAdOXIKEG KOPUPEG, TIG AeyO-
MEVEG «K@PPUKTWPIES», UTTOpOoUCaV vda
METAdWOOUV Ta MPNVUPOTa Of HEYAAEG
ATTOOTACEIG.

Omwg avagépel kal o AloxUAOG oTov
«Ayapéuvovay, n KAutaiyvAoTpa padai-
VEl JE QUTO TO OUCTNUA TNAETTIKOIVWVIOG
v idla vixTa TNV TTWOoN Tng Tpoiag,
kepdifovTag To Hakpd Xpodvo TTou Ba atrai-
ToUOE€ TO Tagidl KATTOIoU ayyeAIOQSOPOU.

Zynqpa. 2.2.1 Ekuayeio Tou Mouaeiou TnAeTTi-
Kolvwviwv Tou OTE étmou Trapouaidlovtal Ta
MO YVWOTA BiKTUa TNAETTIKOIVWVIWY HE PPU-
KTwpPieg pye amroudaidtepo 1o dikTuo Tpoiag-
Muknvwv.
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MoAovoTi xpnoipotroinénkav 1o egeAiypéveg péBodol yia PeTadoon Punvupd-
TWV OTOUG KAQCIKOUG XPOVOUG, N METADOON HE TIG QWTIEG «PPUKTOUG» CUVEXIOTN-
KE, EwWG OTOU avaKaAUPONKE 0 OTITIKOG Kal 0 NAEKTPIKOG TNAEYPAPOG OTNV {NPA Kal
Ta O)JaTa PE TIG onuaieg oTn BdAacoa.

2’ auto TO KePAAalo Ba TTapousiacTei N €EEAIEN Twv CUCTNPATWY TNAETTIKOI-
VWVIOG PE aQETNPIa Ta TTPWTA cUOTAPATA Twv Apxaiwv EAAAvwy. ZTn ouvéxeia,
Ba ekTEBOUV 01 BACIKEG APXES AEITOUPYIOG TWV TTPWTWY CUYXPOVWY CUCTNHATWY
(oTITIKOG TNAEYPAPOG, NAEKTPIKOG TNAEYpa@og, cuaTnua Mopg, TNAE@wvo MTTEA)
KaBWG Kal Ta TTI0 TTPONYHEVA CUCTAUATA TNAETTIKOIVWVIOG (CUCGTAPATA TTOAUTTAES-
ag ouxvoTnTag, XpOvou Kal CUCTAPATA SOPUPOPIKWY ETTIKOIVWVIWY).

2.2 Ol TPOITOI KAl Ol AYNATOTHTEZX
THAEMIKOINQONIAXZ XTOYX APXAIOYX EAAHNEX

OnTIKa onuata - DPUKTWPIES

Ava@épBnke dn otnv eicaywyr] 1o
aApXaIOTEPO  OIKTUO  TNAETTIKOIVWVIWY,
QUTO TWV QPUKTWPIWV (TTUPYWV OVOUE-
TAO0ONG OTTIKWY CNUATWY HE QWTIEG).
Me 10 dikTUO QUTO PTTOPOUCAV VA HETO-
000oUv KkdTroia TTpokaBopIouéva puNvo-
pjata oe amooTtaoelg 30-100km. Kdabe
TTOPYOG «EBAETTE» TO WUAVUMA TOU TTPO-
NYOUUEVOU Kal TO GVAMETESIBE OTOV
eTTONEVO. To oNUAVTIKOTEPO ATTO AUTA Ta
dikTua ATav 10 dikTuo Tpoiag-Muknvwv.
Epeupétng Twv OIKTUWV @épetal o [a-

Zynpa. 2.2.2 EKJayeio aKOUOTIKOU TnAéypa- Aapndng, o otoiog aveTrTuge 10 BiKTUO

@ou (NXNTIKS Képag) Tou Mouaeiou TNAETTKO-  gTTIKOIVWVIWY TNG TTEPIGB0oU Tou TpwikoU

vwVIwy Tou OTE 110U XpNnoiyoTroifenke atmd 1o MoAéLou (1 195-1184 11.X )
Méya ANEEQVEPO OTIG EKOTPATEIEG TOU. H E:TTU’JO‘I"] e Tpoicxé t':ly.lve YWOOTA e

ONUATA-QWTIEG TTOU BIAdOXIKA avAPTNKaAV OTIS BOUVOKOP®ES TNG ARjUvou, Tou
Ayiou Opoug, Tng EUBolag kai TnG Z1epedg wg TNV MNeAotdévvnoo.

AKOUOTIKA onfuaTa - nxXnTIKO KEPaAs

>tnv emoxn Tou MeydAou AAeCGVOpOU XPNOIPOTTIOINBNKE TO NXNTIKO KEPAG N
AKOUOTIKOG TNAEypa@og. To cuoTnua autd xpnolyotroiiBnke atré 1o Méya
AANEEavdpo oTIG ekaTpaTteieg Tou. MNMAnpogopieg avagEpovTal aTnv «AAeCavOpou
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avdapBaon» Tou Appiavou. € éva PEYAAO TPITTOd0
€ival KPEPMAOPEVO OTPOYYUAO KEPOG peyGAou e-
y€B0oUG e TPOTTO TTOU VA ETTITPETTETAI N TTEPIOTPO-
¢@n Tou. AuTo divel Tn duvatdTNTa O XOG VA TTNyai-
VEI TTIPOG OAEG TIG KOTEUBUVOEIG KAI € OTTO0TACN
OPKETWV XINIOUETPWV.

YSpavAiko§ TNAEYPAPOS — CUYXPOVIOUOS

Mia kdrroia Tpéodo oTn petaBifacn pnvuud-
TWV atroTéAedE €va aTTAG GUCTNPA TTOU E€TTIVONCE
o Aiveiag o TakTikég. To auoTnua gival yvwoTo wg
udpauAikog TnAéypagog Tou Alveia Tou ToKTI-
KoU. 210 oUCTNUa auTtd XPENOIYOTTOIEITal KUAIVOPI-
KO doxeio pe vepod To otroio adeldlel pe Tn Borbcia
Kpouvou oTn Bdon Tou doxeiou. ET0 TTAvw avoixTo
MEPOG ETTITTAEE PEANGG PE OTEPEWNMEVN KABETN pa-  Zxrjpa 2.2.3 Avtiypago Tou uSpau-
B30 xwpiopévn ot ioa Truara. To kaBéva Thrua ?;"':’T‘I’K;‘J"ggg?;‘; I)?Tﬂg\ngv::;u
QVTIOTOIXEI O€ TTPOKABOPICUEVO PAVUA. eETal aTI6 Tov 10TOpIKG MoAUBIo.
Me 10 cUOTnUG AUTO PTTOPOUCAV VA PETAOO-  KaraokeudoTnke amé 1o Mouoeio
BoUv Ta TTpoKaBopIouéVa PnvidaTa TN paRdou  ThAemkovwviy Tou OTE pe Baon
ME TN oUYXPOVN Kivnor TNG GTOV ATTOCTOAEQ KAl wiat ykpapospd tou 180U aicbva.
ToV TTapaAnTTTN. To idlo doxeio xpnoipoTtroiRonke?
Kal yIa aTTOCTOAR Kal yia Afyn UNVURATWY.
ACiCel va onueiwBei 6T Kal Ta oUyXpova TNAETTIKOIVWVIOKA CUOTAUOTA OTNPIdo-
VTQI OTNV apXA TOU CUYXPOVIOHOU aTTOCTOAED (TTOUTTOU) Kal TIOPAAATITN (SEKTN).

Kwdikomomuéva ontikd ofuara

‘Eva petayevéaTepo auoTnua civalr n Mupoegia 1 OTTIKGG TNAEypaPog Twv
Aeogévn kal AnuokAgitou. ZUPJQwva Pe TO oUCTAPA QUTO, Ta ypAPPaATa TOU

1. Mpiv aré v amoaroAn n Anwn unvuudrwy 1o doxeio TEETTEN va givar yeuaro. Orav
ETTPOKEITO va GTAAET Urvuua, o XEIPIOTAS TToU E0TEAVE TO unvuua avaBe Qwrid Kai Tautéxpova
dvoliye Tov Kpouvo yia va adeidaei 1o vepo. O xelpIoTi¢ Tou AduBave 1o urvupa BAEmovrag
QWTIG QVOoIyE KaI auTOS TOV KPOUVO OTO OIKO TOU OOXEIO TTOU ETTPETTE KAl QUTO VA Eival YEUATO.
Adeidlovrag Tautéypova 10 VEPO LE ToV idIo pubud oTa duo duola Kai yeudra doxeia, ol pd-
Boor e ta unvouara karéBaivav ouyxpovwg. Orav n paBdog éprave atnv embuunty 6éon,
0 amroaToAéag éofnve v ewrid Kai oi OU0 KPouvoi ékAsivav. To avauua tng Qwrias Arav
T0 ONua mou ouyxpovile Tic SU0 oUOKeUES. ETal Eekivouae n peraBiBaon twv unvuudrwy.



KEDAAAIO 2

28

Zynpa 2.2.4 Expoayeio Tou Mouogiou
TnAemikoivwviwy Tou OTE 61T0U TTAPOU-
o16etal n Mupoeia 1 OTTIK6G TnAé-
yYpa@og Twv Agoévn kail AnpokAgiTou
(150 1.X.). H avatrapdoTaon BacioTnke
o€ Keipevo Tou MoAuBiou.

1 2 3 4 5
1 A | B r | A E
2 Z | H|O | K
3 AIM|N|E=]|O
4 (n|{P | X | T|Y
510 X (P | Q

eAANVIKOU aA@afATou ToTToBeTOUVTAI O€ TTAG-
KO O€ ONAOEG TTEVTE Ypauuwy. Kabe ypauun
Xwpicetal o€ éVTe 0TAAEG. Me auTth Tn didTa-
&n KAaBe ypaupa avTioTolXiCeTal o€ £va euyd-
pI apIBuWV.

To © yia Tmapddeiyua Bpiokeralr oTn d€0-
TEPN YPOAMMN Kal TNV TPITN OTAAN. AVTIOTOIXEI
ETMOPEVWG OTO Ceuydpl (2,3).

O1 apiBuoi TTou xpnolyoTtroioUvTal oTNV
avTioToixion eival amd 10 1 pyéxpl 1o 5. MNa 1n
MeETAd0ON TWV YPOUPATWY XPNOIKOTToIN0n-
Kav 0EKa TTUPCOi Xwplouévol ae dU0 ouddeg.
H mpwTn opdda deixvel TN ypauun Kai n oeu-
TEPN TN OTAAN.

MNa 1n peradoon Tou ypdaupatog © Ba
ETTPETTE VA AvVAWOUV Ol U0 TTUPOCOI TG TTPW-
NG ouAadag Kai o1 TPEIG TTUPCOi TNG OEUTEPNG.

H mapatmdvw avTigToixia Twv yPaupaTwy
ME TO TTANBOG TWV AVANPEVWY TTUPCWV OVO-
paleTal Kwdikomoinon mMNyng. To TTAgo-
VEKTNMO QUTAG TNG KwdIKoTToinong eival 6Tl
EMITPETTEI TN JETADOON OTTOIOUBNTIOTE YPA-
paTog, AEENG i KEIYEVOU PE TipNUa TNV e&al-
PETIKA apyr peTadoaon.

H péBodog auth Ba utropolce va Bewpn-
Bei TPAOPOPOG TNG CONMPEPIVAG KWOIKOTTOIN-
ong. H péyiotn amméoTtaon ATav 1o PIKpA o€
oxéon Je Ta TTponyoupeva cuoThuarta. O A6-
YOG €ival 0TI avTi yia pia @wTIa uTTHpXav dEKa
TTUPOOI, OI OTTOIOI ETTPETTE Va dIAKPivovTal Je-
Tagu TOUuG.

2.3 BEATIOXZH OINTIKHXZ METAAOZXZHX - OIITIKOX

THAETPAO®OX

O ommikdg TNAéypagog emmvonodnke amd Tov NaAAo KAwvt Zam (Claude
Chappe) kai €ixe Tn duvatdtnta va petaBifacel 192 diagopeTikd oUPPBOAa - oR-
pata. MNa va 1o €mTUXEl XpNoIPoTToloUoE Jia diaTagn, TTou Tnv atmoteAoloav 3 pa-
Bdol, pia KEVTPIKA TTEPICTPEPOPEVN TTEPI TO KEVTPO TNG Kal dU0 apBpwTEg, pia o€
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KGBe éva atrd Ta dUo dkpa TNG TTPWTNG. To cUCTNPA auTd Twv 3 PARdwWY ATAV TO-
TTOBETNUEVO OTNV KOPUQN VOGS TTUPYOU Yia va gival opatd atrd pakpid. O pdpdol
MTTopoucav va KivnBouv pe Tpoxahieg, waTe va axnuatioouv 192 diagopeTikoUg
OuVvOUAONOUG OTN OXETIKN B€0n peTagu Toug. KaBe oxeTIkr B€on Twv 3 paBdwv
avTIOTOIXOUOE O€ éva YPAuPa Tou oAQaBriTou r aplBud A kai ag oAOKANPN AéEN N
@paan. O 0¢KTNG EBAETTE UE YUPVO PATI i} E TNAECKOATTIO TO GUVOUAC UG KAl ONUEI-

WVE TO EKTTEUTTOUEVO CTHA.

To ouoTnua gixe IKAVOTNTO PUOHOU HeTAdoong 3 CUMBOAWYV ava Ae-

nTo. [Na 1N perddoon PNVUPATWY € TTOAU
MEYAAEG atrooTdoelg uTTHpxav evolduecda
QVOMETOOOTEG.

O avapeTadoTng Aaupdvel 1o yvuua
atrd Tov TTponyoUuevo oTabud Kai aTn ou-
VEXEIa TO HETARIBACEI OTOV ETTOUEVO.

To oUoTNUO ZaTT XPNOIKOTIOIRBNKE yia
TPWTN @opd 10 1791 peTagl AiAANG- Mapi-
o10U. Ta duo dkpa gixav amooTacn 240km
EVW Xpnoiyotroinénkav evdidusca 14 avo-
METOOOTEG.

Méxpr To TEAOG Twv NaTTOAEOVTEIWY TTO-
Aépwy, n MaAAia eixe éva dikTuo oUVOAIKOU
pRkoug 1790 km TTOU €€UTTNPETEITO OTT 224
oTaBuoug (TTipyoug). To cUCTNPA TOU OTITI-
KOU TNAEYPOPOU IKOVOTTOINCE TIG ATTAITAOEIG
NG TNAETTIKOIVWViag atn MaAAia TG00 KaAd,
TTOU KaBUOTEPNOE APKETA XPOVIA N EITAYW-
YN TOU NAEKTPIKOU TNAEYpaPOU, N OTToia €iXE
OTO PETAEU £QeUpeBEi OTN XWpa auTr).

To oUoTnua PeETaPEPONKE €TTIONG UE ETTI-
Tuxia otn MeydAn Bpetavia kai Tig H.IM.A.

O oTrmikdg TNAEYPAPOG TOU ZaTT €iXe OAQ
TA TTAEOVEKTHUATA TWV TTPONYOUNEVWY OU-
OTAMATWV.

Me Toug 192 ocuvduaopoug pTTopoucE
va PeTadwaoel ypauuaTa Kal gnviuata. To
MEYAAO pEIOVEKTNUA TOu ATav n aduvauia
MeTGdooNG peydAou apiBuol cupBoiwy o€
MIKPO XpoVvIKS didoTnua.

Zynpa 2.3.1 AkpIBég avTiypago Tng SIaTa-
&Ng pARdwv Tou TNAEYPAPIKOU GUOTHPATOG
Chappe. Zxediaon - Karaokeuri Mouceio
TnAetmikoivwviwy Tou OTE.

Zyqpa 2.3.2 IXNUOTIKY TTApdoTacn Tou
TnAeypa@ikou cuoTtAuaTog Chappe.
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O puBpog OnNA0d HeETAdOONS TTIANnPOYOpPIag NTAV ISIAITEPA XOMN-
AAg KaBwWG UTTAPXE avaykn eTTavaAnwng kabe ouuBoAou yia emieRaiwan opbng
AMyng. O pubudg PETAdOONG EVOG TETOIOU PNXAVIKOU CUCTAUOTOG E0PTATAI OTTO
TNV TaXUTNTA aAAayhG BE0EwVY TwV pABdwWV.

2.4 AY=HXZH AINOXTAXHXZ KAI PYOMOY METAAOXZHZX
- HAEKTPIKOX THAETPA®OOZX

H ouo1aoTikr) yévvnon Tng TNAEypagiag £pxeTal HETA TNV AvaKAAUWN TOU NAe-
KTPIOPOU e ToV NAEKTPIKOG TnAfypacpo.

XPNOIMOTTIOIWVTAG VAV NAEKTPOPAYVATN, JIG NAEKTPIKH TTNYT Kol €vav aywyo Je-

yd&Aou unkoug o ZapioueA Mopg (Samuel Morse) £€dwae 10 1837 AUon oTo TTpd-

BANUa TNG €TTIKOIVWVIAG O€ HEYAAEG ATTOOTATEIG.

Ma 10 Adyo auTd BewpeiTal Kal 0 TTATEPAG TNG

NAEKTPIKAG TNAeypa@iag. To TTpWTo TNAEYPAQIKO

KUkAwpa Agitolpynoe oTig 24 Mdiou 1844 petagu

BaATiuépng kai Oudoiyktov pe éva KaAwdio pn-
Koug 60 km.

Niyo apyodtepa, avaloyo TnAeypa@ikd ouoTn-

MO Kataokeuaopévo atrd 1o [epuavo Bépvep

Znuevg (Werner Siemens) Asitoupynoe peTagu

BepoAivou kal @pavk@ouptng. Me Tov nAeKTPIKO

TNAEYPOQO augnBnke GNUAVTIKA n amméoTacn He-

Taddoang n otoia dev aTmaITouae TTAEOV OKOTADI N

amvoia, aAAG To KupidTEPO aufnbnkav n agloti-

oTia Kal 0 pubpoc petddoonc.
Zy. 2.4.10 ZdpioueA Mopg. pubpog Y ne

THAETrPA®OZ . B
2.4.1 Moutros ka1 8EKTNGS

H ouokeun Tou peTafIBAadel Ta KWOIKOTTOINUE-
va ypdupata ovouddeTal TTOMTOg Kal BpiokeTal
4 OTO €va AKPO TOU aywyoU ouvdeong.

O 1rouTég atroteAcital ammod £va atmAd d1okOTITh

(TnAeypa@ikd TTAAKTPO A XEIPIOTAPIO), HEOwW TOu

Sxtipa 2.4.2 T0ompa TAEYPAQ- OTTOIOU O XEIPIOTAG KAEIVEI OTIYUIQia TO KUKAWUA.
kAc emkovwviag: (1) xeipiotipio, O BIOKOTITNG TPOQOBOTEITAI ATIO NAEKTPIKK TNy
(2) ouaToixio NAekTPIKWY OUOOW- Kl OTEAVEI TTOAPOUG NAEKTPIKOU PEUNATOG TTPOG
PEUTV, (3) QYWYOG OUVBEDNG, (4) 16y rpaAATITN PEOW TOU HETAAAIKOU (CUPHATI-

nAekTpopayviTng, (5) ypaeida, (6) .
XapTivn Taivia. vou) aywyou.
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270 GAAO GKpOo TOU aywyou PpioKeTal n Ou-
oKeun TTou AauBdavel Toug NAEKTPIKOUG TTAAPOUG
Kal ovopAadeTal BEKTNG.

O dékTng atroTeAcital atrd £vav NAEKTpOoUayVH-
N HE KIvNTO oTAIoPS. OTtav 0 nAeKTpopayvATNG
dlappécTal ammd peupa, EAKEl TOV OTTAIONO Kal TTo-
payel NxNTIK& ofuara (KTUTroug).

ApXIKG N aKOUOTIKA ARWn ATav apKETA yIa TIG
avAaykeg NG €1TOXNG. ApyoTepa OUWG PE TNV KO-
BiEpwon Tou TnNAEypagou, Xpeldobnke va Kata-
ypdagovTal Ta AapBavéueva unvuuara o€ xapti. O
VEOG OEKTNG, VIO VO UTTOPEI VO KATAYPA@El TA
pnvupaTa, AsiIToupyouose wg €€AG: €TAvVw OTOV
OTTAIOHO TOU NAEKTPOUAYVATN OTEPEWONKE Ypai-
da, TTOU CNMEIWVEL TIG JETAKIVAOEIG TOU OTTAIOHOU
o€ Jia XapTivn Awpida.

H Awpida geTuliyeTal uTrpooTd 0T ypagida ue
oTabepny TaxutnTa pe TN BorBeia wpoloyiakou un-
¥aviouou. H ypagida xapdooel TTédvw aTtnv Taivia oi-
QOTAMATO TTEPICOOTEPO 1 AIYOTEPO HAKPG (TTAUAEG 1
TeAeieg) avaloya pe TN SIGPKEIa TwWV TIOANWY PeUA-
TOG TTOU €0TAANCAV aTTO TOV TTOUTTO. H ouoKeur TTou
XpnoipoTroinoe apxika o Mopg ATav Tautéxpova Kai
TTOPTTOC Ka O€KTNG. Me Tov TpOTTO aUTS Ta BUO AKPa
NG CeUENG €mMKOIVWVOUCOV aH@idpopa.

MtropoUcav dnAadn kal va petafidlouv Kai
va déxovTal unvopata, oxl opwg Tautéxpova. Ol
OUOKEUEG ouvdEovTav PETAEU Toug PE éva POVOo
oUppa. KaBe cuokeur) ota dUo dkpa eixe avegap-
NTN TPOPOdOCia atrd pia TOTIKA NAEKTPIKA TTNYN
(uTraTapia). To KUKAwpa €kAgive PJECW TNG yNG,
TTOU €TTITEAOUCE TO POAO Tou deUTEPOU aywyou. H
METAd0ON TWV AAPARNTIKWY CUPPBOAWY We TN Bon-
Be1a TOU NAEKTPIKOU peUPATOC YIVOTAV [E TN XPNOl-
poTToinan evog KWwdika, Tou Kwdika Mopg.

2.4.2 O Kwdikag Tov Mopg

O popoikdg KwdIkag (LoPaIkG aAdpnTo) aTro-
TeAeiTal ammd ocuvduaopoug dUO OTOIXEIWVY - EVOG

31

Zynpa 2.4.3 TnAeypa@ikod TTAR-
KTPO.

(@) ®)

Zynqpa 2.4.4 ‘Otav 0 NAEKTPOHO-
yvATNG TOoUu OEKTN Otv dlappéeTal
atmé pedpa (a), n ypagida dev on-
peiwvel TiTTote. Otav méCeTal TO
TTAAKTPO OTOV TIOPTTO KOl O nAe-
KTpopayvATNG dlappéeTal atro peu-
pa (B), éAker Tn ypagida n otroia
ONUEIWVE YPOUUA.

Zynpa 2.4.5 XeipioTipio TNAeypa-
pou Tou 1849. H idia cuokeun gival
TTOUTTOG Kal OEKTNG.

Zynpa 2.4.6 AutdpaTo KaTtaypa@l-
KO TnAgypdgou Tou 1850.
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Zyqpa 2.4.7 Kotaypa@ikd TnAeypdpou
Tou 1860 pe xapTivn Taivia.
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TTAAMOU NAEKTPIKOU PeUATOS MIKPAG OIdp-
Kelog (TeAgia) Kal evOg TTOAPOU PEUPOTOG E-
y&ANng didipkelag (TravAa). H Afyn ptropei va
yivel €iTe aKoUoTIKA (e KTUTTOUG) EiTE YpapI-
KG (TEAEIEG-TTAUAEG).

O1 ouvduacpoi Tou kwdIka Mopg TTepI-
AapBavouv Ta 26 ke@aAaia AaTivik@ ypdau-
paTa, Toug 10 apiBuoug kal GUuBoAa, OTTWG
TNV TeAeia (.), TO KOUUQ (,), TO EPWTNUATIKO

(?) K.ATT.

2.4.3 Avdykn avénons Tov puvlBuoU UsTddoong

To oUoTnua Tou NAEKTPIKOU TNAEYPOPOU, AV KAl OUCIOOTIKA €AUCE TO TTPO-
BAnua Tng emKoIVwviag, gixe Eva coBapd TTEPIOPICUO OTNV TaxUTNTA PETABOONG
OUMBOAwv. O TTePIOPIoUOS auTdg €ival N TaxUTNTA TOU XEIPIOTH GTNV OTTOCTOAN
TTAAUJWY. ZTO XEIPOKIVNTO XEIPIOTAPIO N TAXUTNTA HETAdooNg £€POave oTIg
15 Aégeig To AemTO.
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G Y — e
H wl.—— y == ==
I X[ —..— [ ——..
J Y[ —— —_——..
K Z | —— 2
L 1| e 3
M 2 [ —— ——
N 3 [O[=i=. =
o 4 |.... = /= —.

IMivaxkas 2.4.1 Kwdikag Mopg.

MNa va BeAtiwBei n katd-
oTacn, €yive TIpPooTradeia
yla KoAUTEPN eKPETAAAEUON
NG TNAEYPAPIKAG YPAUHAG,
n omoia amoteAei TO
damavnpoTepo THAMO
OAng Tng TnAeypaqi-
KNG EYKATAOTAONG. 2ThV
apxr, Xpnoiyotroinenke TO
OImA6  (duplex) ouoTnua
(Stearns-Girtl, 1853), ue 10
otroio Atav duvaTA n TOU-
TOxpOvN MeTARiBacn TnAe-
YPO@UaTOG Kal atd Ta dUo
akpa NG ypappng (apei-
dpoun ETKOIVWVIQ).

ApyoTepa, XPnoIuo-
ToIRBnNKav oI  QUTOUOTEG
TNAEYPOQIKEG PNXavéS (au-
TOpaTn peTaBifaon). H au-
TOpOTn peTaBifacn péow
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TNAEYPAPIKWY PNXOVWY  TTpay-
MATOTTOIEITAI JE TNV TTOPOOKEUR
€K TWV TTPOTEPWYV TOU MNVUMO-
TOG TTOU TTPOKEITAl VO JETADOBEI,
utté pop®n didtpntng Taiviag. H
d14TpnoN TNG TaIvViag TTpayuaTto-
Trolgital o€ €10IKA d1dTagn, 1o &i-
aTPNTH, OTOV OTT0I0 O XEIPIOTAG
ME TN Bondeia TTANKTPWY avoiyel
OTTéG OUPPWVA PE KATTOIO GU-
BOAIKO KWOIKA. 2Tn CUVEXEIQ N
S14TpNTN TaIvia TTeEpvAEl Ao pia
ouokeun (autépaTtog peTaBifa-
OTAG) n oTroia Tn YETaPPAdel o€
TeAEiEG KAl TTAUAEG oUWV PE
TO aA@dpnTo Tou Mopg.

O 6¢kTng Tou oTaBPOU ARYNG
EvepyoTTOIEiITAl OTTO TOUG TTAA-
MoUG peUATOG TTOU POBAvOoUV Kal
avoiyel oTTéG o€ XAapTivn Taivia. H
Talvia odnyeital oTn CUVEXEIQ OTO
HETAWPPAOTH, O OT0I0G Eival
Mia €181k EKTUTTWTIKA  didTagn,

Zynpa 2.4.8 EKTUTIWTIKOG TNAEYPA®OG Tou Xioug. ZTov
TNAEypa@o auTd, dUO TPOXOI, Evag O€ KABE OTABUO EKTTO-
MTTAG Kal AfWNG, £épepav aTnV TTEPIPEPEIG TOUG avayAupa
T Ynia Tou aAQaATOU Kal TTEPICTPEPOVTAV GUYXPOVA.

‘ET01, 61OV O TPOXOG TOU £VOG UNXAVANATOG TTOPOUCiade

aTo KATW Tou PéPOg A.X. To A, To idlo cuvéBaive kal aTn
Awn. Av miedoTav TTAVW OTOV TPOXO EKEIVN TN OTIYHI HIC
XapTivn Taivia, Ba TUTTWVOTAV ETTAVW TNG TO GUMPBOAOC A.

Mo TNV eKTTOUTIA UTTAPXE £va 0UVOAO TTARKTPWY, éva yia
KGBe wneio kai apiBuoé. H doknaon Trieong atmo 1o xeipi-
0T OTO TTARKTPO TOU GUPPBOAOU A €iXE WG CUVETTEIQ TNV
EKTTOUTIN) PEUMATOG OTN YPOMWN, TN GTIYHI AKPIBWS TToU
T0 oUuBoAo A Bpiokdtav o€ B€on ekTUTTWONG KAl GTOUG
000 oTaBuoug. To pelpa, kKabBwg diEpXOTaV PEOW VOGS
nAekTpopayvATN oTn Afwn, Tiede TN XG&pPTIvn Talvia Kai

. . , P £T01 TUTTWVOTAV TO GUMBOAC A.
TTou Byadel atnv €006 Tou XAp- h

TIVN TaIVia € TUTTWHUEVOUG OAQO-

BNTIKOUG XAPAKTAPES Ol OTTOI0I AVTIOTOIXOUV OTIG JIATPACEIS TNG XAPTIVAG TAIVIAG
€10060u. Mg 1oV TPOTTO AUTO ETTITUYXAVETAI UWNAR TaxUTnTA PHETAdOONG TTOU dEV
Ba utmopouce va TrpaypaTtoTroinBei amd kavéva XeipioTh. To autduarto TnAsypa-
@IK6 oUoTnua Mopg-FouitoToouv pmopoloe va peTapiBdosl éwe 250 Aéeig
TO AenTd 0¢ Oox£on pe TG 15 pdvo Tou atmAou xeipioth Mopg.

2.4.4 O sKTUTTWTIKOS TNAEYpaPos

‘Eva GAAO cuoTnua TNAEypa@iag aTo o1roio N AN yivotav €1Tiong e aApapnTi-
K& oUMBOAa Kail OxI JE TEAEIEG KAl TTAUAEG ATAV O EKTUTTWTIKOG TNAEYPaQOG Tou XioUg
(Hughes). BéBaia, o TNAEypa@og autdg fTav MOAUTTAOKOG Kal aTTaITouce €101KO
XEIPIOUO Kal MOAUMNVN ekmmaidguaon, d16TI N AciToupyia Tou BaaifdTav oTo Cuv-
OuaouG OPIoPEVWY TTAAKTPWY Kal Tou puBuoU eKTTOUTIAG. H TaxuTtnTa petddoong
nrav 25-30 AéSeig To Aemrrd. AnAadr) SITTAGCIEG aTTd TOV ATTAG XEIPIOTH.



34 KEDAAAIO 2

O1 rapatrdvw BeATiwaelg €deixvav 0TI UTTAPXE EvTovn N TAoN:

® va augnBei o pubuodg petddoaong,

® OTNV EKTTOMTIA Kal TN AWn va XenoIUoTTrolouvTal JOVO aAQaBnTIKOI XOPaKTH-
pEG, dnNAadN Keipevo Kal Ox1 0 Kwdikag Mopg,

® VO atmAOUCTEUTOUV N EKTTOPTTA Kal N Afjyn Kai va yivouv avegapTnTeG ammo tnv
IKQVOTNTO TOU XEIPIOTA.

2.5 TIOAYIIAE=ZIA -
H AZIONOIHXZH THX THAETPA®IKHXZ TPAMMHZX

Mia guokeury Tou etmivoBnke atré Tov MmovTto (FdAAo TnAeypaenTig Jean
Maurice Baudot) £€dwaoe Tn duvartdTtnTa va agioTroindei akdun TTEPICOOTEPO N TNAE-
YPAQPIKA YPOUMN. H CUGKEUR auTr] ETTETPETTE TNV OTTOOTOAR HEXPI £€1 TNAEYPAPNUATWV
TAUTOXPOVO PECQ OTTO Mia TNAEYPOPIKA YPOMUN. ZTN Afwn Ta £€1 TNAEYPA@AUOTA EKTU-
TTWVOVTAV JE TN HOPPI) KEIPEVOU ATTO TOUG EKTUTTWTIKOUG TNAEYpa@OUS Tou MTTovTO.

H Baoikh 18éa Tou cuotAparog Mtovtd Atav n €€AG: H didpkeia TG exTTo-
MTTAG uTtodiaipeital o€ ica dlacTAuaTta. To KaBe xpovikd didotnua diaTiBeTal o€
OIAOPETIKO XEIPIOTAPIO (TTOUTTO). ‘ETO1, évag OUYKEKPIUEVOS apIBUOG XEIPIOTWV
XPNOIUOTIOIEl O KABEvag Pe TN OEIPA TOU, yia Aiyo, TN YPAMMN ETTIKOIVWVIOG, EVW N
YPOAUUR AEITOUPYEi CUVEXWG.

MNa n peTaBifaon Twv TNAeypa@nudtwy utripxav €61 xeipioTripla. To k&Oe xel-
pPIOTAPIO (TTOUTTOG) €ixe oTn BIABEaT) TOU TNV TNAEYPOQIKA YPAUMN YIa TTEPIOPI-
OPéVO XPOVIKO diaoTnua. ‘Evag Siavopéag, TTou ATav Kai To KUPIo Opyavo Tou
OUOTAMATOG, OUVEDEE DIAdOXIKA Ta £EI XEIPIOTAPIO WE TN YPAPUR. AnAadn cuvédee
ME TN O€IpA TO TTPWTO, PMETA aTTd Aiyo TO OEUTEPO, TO TPITO K.ATT. MeTd TO €KTO XEIPI-
OTAPIO OUVEDEE KAl TTANI TO TTPWTO, EKTEAWVTOG KUKAIKY TTEPIOBIKY Kivnon.

Etreidr) o xpovog Trou eixe

TO KGOe XeIpIOTHPIO ATAV OU-

Alavopgag Agktng YKEKPIYEVOG, 0 MTTOVTO €TTIVO-

noe éva OlOPOPETIKO KWOIKA

oTov o1Toio 6Aol oI aApafnTi-

Koi XapakTApeg fTav ouvdua-

opoi mévre mARKTPpWYV. TO

KGBe TTAAKTPO €ixe dUO duva-

TEG BECEIC: TTIECUEVO KAl EAEU-

Bepo. O xapakTipag A yia Tra-

Kataypa@ikd padelypa gixe ouvduaoud: Ta

Tpia TTPWTa TTANKTPG €AEUBE-

Zynpa 2.5.1 H xpoviki TroAutrAegia Tou giorjyaye o Mmo- PO KAI TA TETAPTO KOl TIEUTITO
VTO XPNOIUOTIOIWVTAG TO SIAVOEQ. TECUEVQ.

MopTrég

Mpapun

Xeipiotipia
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KdaBe xeIpIOTAPIO €ixe ETTOUEVWG TTE-
vTE TTAAKTPA, WOTE O XEIPIOTAG va OXN-
paTiel Toug aA@aBnTIKOUG XOPOAKTAPES
XPNOIYOTTOIWVTOG TOV KWOIKA MTTovTé.
2TV TTIPWTN XPOVIKA TTEPIodO KABE XEI-
PIOTAG €0TEAVE TOV TIPWTO XOPOKTHPO
KaBevog atod Ta £€1 TNAeypagriuaTa, atn
OeuTePN TTEPIODO TO SEUTEPO XAPOAKTH PO
K.0.K. 210 0TaBPO ANYnG utipxe GAAOG
6éuolog dlavopéag, o oTroiog AeItoupyou-
o€ ouyxpova Ue autdv TOU TTOUTTOU Kal
ouvédee DIadOXIKA TN YPOUUA UE £E1 O-
KTEG, TTAPOUOIOUG PE aUTOUG TOU CUCTA-
paTog Xioul. H taxuTtnTta Tou KABe evog
TNAEypagou ATav 50 AEEEIG TO AETTTO, EVW)
0 PUBUGG HETABOONG OTN YPAMMI| TOU OU-
otAuaTog £pBave TIG 300 AEEEIG TO AETTTO.

Ta Baoikd onueia oto cuoTnua Mrro-
vTO ATAV:
® N KwOIKOTToiNOoN Twv aAQARNTIKWV

XAPAKTAPWY HE OTOBEPOU HAKOUG

KWOIKa (5 TTANKTPA),
® TO KGBe xeIpIoTAPIO €ixe oTn d1GOeoN

TOU TN YPOUMA YIa PIKPA XPOVIKA OI-

4apkKelq,
® 0 OUYXPOVICUOG TOU TTOUTTOU KOl TOU

OEKTN ETTETPETTE TNV OTTOOTOAN TOU

KEINEVOU OTO OWOTO TTPOOPICHO.

H apxn autr) petddoong spapudletal
ONUEPA OKOMA KAl OTO TTIO TTPONYUEVA
ouaTAPaTa TNAETTIKOIVWVIWY. OvoudadeTal
XpoviKn TToAumA&sia kai gival n pébo-
00¢ petddoong Katd Tnv oTroia CrAuaTa
(dnA. akoAouBieg ouppéAwv) attd dlago-
PETIKEG TTNYEG TTOAUTTAEKOVTQI XPOVIKA Kal
oxnuaTifouv pia akoAouBia cuuBoAwv n
otroia peTapipdderal rpog 10 dékTn. O O¢-
KTNG €ival o B€on va armoTTOAUTTAEKE!
TO ONATa Kal va KoTeuBuvel To Kabéva
TTPOG TO CWOTO TTAPOAATITN.
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ovvdLOOpAS
5 TrMKprV LETTERS FIGURES
Kevag Kevdg
00000 | yopaxmipas | xopoxmipas
00001 E 3
00010 ANayR ANy
papprs | Tpapprs
00011 A -
00100 Aigompa | Aidomnpa
00101 S ’
00110 | 8
00111 U 7
Apxi Apxi
01000 | ypopprs | ypoppris
01001 D +
01010 R 4
0101 J Bell
01100 N ’
Aigbviig
01101 F xpr']or]
01110 C :
0111 K (
10000 T 5
10001 Z +
10010 L )
10011 W 2
10100 H &
10101 Y 6
10110 P 0
10111 Q 1
11000 O 9
11001 B 4
11010 G %
11011 Figure Shift | Figure Shift
11100 M .
11101 X /
11110 V =
Letter Letter
T Shift Shift

IMivakas 2.6.1 Kwdikag MTovTo.
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2.6 H AYAAIKH KQAIKOIIOIHXH

270V TNAéypa@o Tou MTTovTO, yia TN PETA-
@PPACN TV TTAAYWY PEUPATOG O€ XAPAKTAPEG,
XpnoigoTroigital o Kwoikag Mtrovtol. MNa n pe-
TATPOTTA KaI KWAIKOTTOINON TwV XAPOAKTHPWY
xpnoigotroiouvTtal 5 TARKTpa. Emeidn 1o kaGbe
TIAAKTPO €xel OUO BEaelg, ol duvaTtoi auvdua-
opoi Twv 5 TAAKTpwYV €ival 25 = 32. H Béon
TOU KABe TTAAKTPOU WTTOPEI va avTIOTOIXIOTEI
wg €&NG:
®  TIAAKTPO €AelBepo [0 O
e TANKTPO TrEopévo [ 1

Zyrfpa 2.6.1 TnAétuto Tou 1965 - Mou- O1 dUo auTtég Béoeig PTopouv va Bewpn-
oio TnAemikovwvidv OTE. Bouv cav duadikd cUuBoAa fj wneia kal ovo-
padovTal oTn ouvéxela ummT (bit).

O1 32 cuvduaaopuoi Twv 5 bit dev gival apke-
TOi yIa va TTapacTAcouV Ta 26 ypdupaTa Tou
AaTivikoU aAg@arTou kai Toug 10 apiBuoug. O
MTTovTé PeE €va €EUTTVO TEXVAOUA AVTIPETWTTI-
o€ 10 TTPOPRANUa pe emTuyia. Ta 64 cuvoAika
oUpBoAa TTOU €xel 0 KWAIKAG XwpilovTal o€
OUo ouddeg Twv 32, 6TTWG PaiveTal GTOV TTi-
vaoka 2.6.1.

H mpwtn opdda tou TmepiAappdvel Ta
ypauuarta ovoudletal LETTERS kai n deute-
pn Me apiBuoug kar GAAa oUpBoAa ovouddeTal
FIGURES. H perddoon dedopévwy apyicel

Sy 2.6.2 Merayevéorepo TAETUTO TTAVTOTE ME Eva fmé Ta dUo ouuBoia FIGURE
- Mouagio TnAetmikoivwviwy OTE. SHIFT (11011) A LETTER SHIFT (11111).

1. O kwdikag Mmovré ovoudalerar kar kwoikas Mappen (Murray) mpog riufv tou Neo-
{nAavéou Mappen o orroiog emmions acxoAnbnke ue 1o mpdBAnua tng Kwdikotroinang arnv
TnAgypagia.
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Otav gu@aviCetal To LETTER SHIFT, 6001 cuvduacopuoi amd bit akoAouBouv
avagépovTtal o€ YPAPPaTa TNG TTPpWwTNG opddag, evw, av mrponyeital To FIGURE
SHIFT, avagépovTal o apiBuoug rf oUPPBoAa TnG deUTePNG oudadag. OTav KaTa TN
OIdpKela HETABOONG YPAUUATWY aTTaITNOE N ATTOOTOAR €EVOG apIBPOoU, TOTE TIPIV
Tov apIBud Tpétrel va oTahei To cuuBoio FIGURE SHIFT. MNa va emavéABel n pe-
Tad0o0n ypaupdaTwy TTEETTEl va oTaAel ek véou To LETTER SHIFT. Otrwg @aivetal
Kal atré Tov Trivaka, Katrola atré Ta 32 oUpBoAa TG kK&Be ouddag eival Kova Kal
oTIG dUo ouddeg. Autd cival Ta Kevog xapaktipag, AAayn ypauung, Aidotnua,
Apxn ypauung, FIGURE SHIFT kai LETTER SHIFT.

OAn n péBodog kwdikotroinong kard Tov MTrovtd BacideTal otV avaykn yia
Tayxutepn petddoon mTAnpogopiag. I’ autd, avti va katapuyel o Mtovté otnv
kwdikoTroinon pe 6 TARKTpa dnAadr 6 bit, TTou Ba €dive 2° = 64 ouvduaououg,
TTPOTIUNCE va eAAXICTOTTOINCEl TOV apIBuG Twv bits yia kGBe xapaktApa og 5. O
KWOIKAG PE 5 povo bits eTéTpeTTe TNV TaXUTEPN «TTANKTPOAOYNON» TWV XOPOKTH-
pwV aTTd TOUG XEIPIOTEG. To TéEXvaopa autd pe Tn xprion Twyv FIGURE SHIFT kai
LETTER SHIFT emBeRaiwveral kai atrd 10 yeyovog 0TI 0Th HETAdOON TNG QUOIKAG
yAWooag Tou avBpwTrou n evaAlayr YETAEU YPANPATWY KAl ApIBPWY gival TTOAU
M0 oTTavia atmo 6,TI TTEPIPEVE KAVEIG.

2.6.1 [IIporvmomoinon - TnAstvmia

270V TNAEYPOQYO EKTTEUTIOVTAI OTOV TTOUTTO Kal AapBdvovTal 0To SEKTN Ta KWw-
OIk& onpaTta (TeAeieg Kal TTAUAEG). Ta arjpaTa autd aTn CUVEXEIQ Ta PETAPPACE O
XEIPIOTAG O€ YPAPPaTa TOU OAQaABATOoU. 210 TRAETUTIO QUTA Ta KWOIKG GrpaTa
peTaTpéTTovTal atreubeiag o€ ypauuara. ‘ETol, o TNAETUTTIKOG TTOPTTOC Kal OEKTNG
gival pia ouokeun Kal £XEl TN JOP®N HIag NEYAANG ypagopnxavAig. H pyetddoon
TWV KEIPEVWYV YiVETAl hE ATTAO XEIPIOUO TWV TTANKTPWY. H Aqun yiveTal pe atreu-
Beiag ekTUTTWON TOU KEINEVOU OE XAPTIVN TaIVia 1} 0€ QUAAO XapTIOU.

2TV TNAETUTTIO XPNOIPOTTOINBNKE 0 KWdIKAG Tou M1movtd. O KwdIKag auTodg
£yIve atTOOeKTOG ATTO OAQ TA KPATN, TTPAYMA TTOU ETTETPEWE T OIEBV ETTIKOIVWVIAL.
‘Evag KwdIKag TTou xpnoiyoTtroleital o€ O1EBvr] KAiuaka ovouddeTal TUTIOTTONN-
Mévog. H kaBiépwaon kal n TUTTOTToinan £vog KWAIKa atrd 6Aoug Toug dieBveig
0pYavIoPoUG TNAETTIKOIVWVIWY dnuioUpynaoe TNV avAaykn NG cuvepyaoiog Twv Tn-
AETTIKOIVWVIOKWY QOPEWV Kal TNG £I0aywynAs mpoTumwyv. O kwdikag M1ovTo €i-
val TTAéoV TUTTOTTOINMEVOG KAl XpnaiyoTroigital oTo d1EBvEG dikTuo TnAETUTTIOG. Mia
ETTEKTACT) TOU KWAIKA Tou MTTOVTO e TNV TTPOCBNKN 2 akdun bit gival o kwdikag
ASCII. Mg 7 bit o1 guvduacopoi £yivav 27=128.

1. O kwoikag ASCII Ba avapepBei aTo kepdAaio 5.
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2.6.2 MsTtaywynd - TELEX

To TnAéTuTTO aTTOTEAEDE TO TEAEUTAIO Bripa oTnv TTPG0d0 TNG TNAEypagiag. ATrd
10 1900 TTOU ApPYXIOE VO XPNOIYOTIoIEiTAl, KABIEPWONKE AOYW TNG ATTAOTNTAG KAl
TNG aglomioTiag Tou. H tnAeTuTria €yive d1EBvn¢ utnpeoia pe 1o ovoua TELEX,
XPNOIKJOTIOIWVTAG TOV TUTTOTTOINUEVO KWOAIKA Tou MTTovTé n eKTETAPEVN XProN TOU
TNAéTUTTOU dNUIOUPYNCE TNV AVAYKN CUYKEVTPWAONG OAWV TwV KaAwdIwV TwV TN-
AETUTTWV (YPOUMWY oUVOEDNG), O€ éva oneio. ZTo anueio autd Ba ATav €UKOAN N
ouUvdean dUO OTToIWVORTIOTE TNAETUTTWYV PETAEU TOug. H oUvdean auTr ovouddeTal
HETAYWYR KAl ApXIKA yIvoTav atmod XeIpIoTh (xelpokivnTn petaywyn). Ta onueia
OUYKEVTPWONG TWV YPOUHMWY OVOUACTNKAV KEVTPA METAYWYNGS. Ta KEVTpaA
auTd apyoTepa eEUTTNPETNOAV Kal TO BIKTUO TNG TNAEQWVIAG.

2.7 ANAAOTIKH METAAOXH - THAE®DQONO

APXIKA yIa Tn HETAd0ON TNG GWVNG XPNOIUOTTOINONKE TO CWANVWTO TNAEQWVO.
Ta nxnTIk& KOpaTa TNG @WVAG avaykalovtav va «odnynbouvy péoa o€ éva ow-
AAva, XpNOILOTTIOIWVTAG oav JECO PETAdOONG TOV aéPQ, Yia va ¢BAacouv atrd Tov
TTOUTTO OTO OEKTN (A.X. CWANVWTA TNAEQPWVA PETAEU YEPUPAG KAl JNXAVOOTOTIoU
TTAOIWV).

27NV TnAeypagia XpnoIKOTTOINONKE TO NAEKTPIKO PEUMA VIO VO PETAPEPEI TTOA-
MoUg atrd Tov TTOUTTd 01O OEKTN. ‘Evag TTaApdg pikpng didpkelag Aappavotav oav
0, evw évag TTaAudg peydAng didpkeiag aav 1. MNévre ouvexdpevol TTaApoi Icodu-
vapouoav PE £va KWOIKOTTOINUEVO XAPAKTAPA ToU aA@afriTou. AuTr N KWAIKOTTOI-
nuévn petddoan Twv dUo cuuBoAwy (0 kar 1) e€eAixBnke apydTepa TNV YNPIOKA
peTadoon. HTav dpwg evieAWS akaTAAANAN yia Tn HETAO0ON AVAAOYIKWYV ON-
HaTwv O0TTwg N ewvr). ‘ETol dpxioav ol epeuvnTEG VA ETTIBILUKOUV TNV avaKAAuywn
TPOTTWV YIO TN YETABOON PWVNG XPNOIUOTTOIWVTAG TO NAEKTPIKO peUUA.

2.7.1 To TnAépwvo Tov Pdig

To 1861 o lepuavéog PikmT Paig (Philip Reis) xpnoiyotoinoe éva oluoTtnua
TTOU TO aTToTEAOUCAV £VAG TTOPTIOC, Hia YPAUML, €vag OEKTNG KAl uia NAEKTPIKN
Nyn. O TTOUTTOG ATAV £va NXEio, TTou aTN Wia €dpa Tou €ixe pia peuBpdavn, ETTAVW
TNV OTT0ia AKOUUTTOUCE Wia BeAdva. Me Ta akouoTIKA KUPATa N ePBpavn dpxile
va TTAAAETAl Kal GANOTE PeV akOUUTTOUCE GAAOTE O OxI 0T BeAdva. ATTOTEAEGUA
auTAg TNG dladikaaiag ATav va BIAKOTITETAI TO NAEKTPIKO KUKAWMA TTOUTTOU-OEKTN
oTn Béon eTa@Ag pePPPAVNG Kal BeASvAg pe To puBUO TNG TTAAUIKAG Kivnong. To
OIOKOTITOMEVO PEUPA KUKAOPOPOUOTE atrd TO TInVvio Tou OEKTN Kal dnuioupyouoe



ANATKH THAEIMIKOINQONIAX KAl METAAOXH ZHMATON

39

eKEl JeTaBaAAOUEVO payvnTIKO TTEDIO, TTOU €KAVE TOV TTU-
priva Tou TTnviou va TTAAAETAI OTO PUBPO TWV PETAROAWV.
H traApik autr Kivnon evioxuotav ammd To nxeEio Tou
OEKTN Kal akouyodTav £T01 évag AX0G, TToU EPolale KATTWG
ME TOV APXIKO NXO TTOU €VEPYOTTOIOUCE TOV TTOUTTO. TN
ouokeun Tou autr o Pdig £€dwaoe 1o dvopa TNAépwvo. Me
TO oUOTNPAO auTd €mMITEUXONKE N PETAdOON POVO HEPIKWV
AXWV, Xwpig TToTé va KatopBwBei n uerddoon ouIAiag.
‘ET01, TO 0UoTnUa Ogv PUTTOPETE va XPNnaoldoTtroinbei amodo-
TIKG 0TV TTPGEN Kal EEXAOTNKE XWPIG VO EQAPUOOTEI TIOTE.  5ying. 2.7.1 O Mkpa-

2.7.2 To TnAépwvo Tov M1rel

H tnAepwvia o@eilel ouciaoTIKa TV avakaAuwn
NG otov AAe§avrep Fkpayxau MmeA (Alexander
Graham Bell). Ta tnv €mvonon autr] atroveuRdnke
otov MtreA dimAwpa eupeaitexviag otig 7 MapTiou
1876 omig H.INM.A.

O MTreh eixe dlayvwael 6T yia TNV TTopaywyn
NAEKTPIKOU peUPATOG, TO OTToi0 Ba gixe Ta idla xapa-
KTNPIOTIKA PETABOANG PE TIG KUPAVOEIG TOU aépa TNG
ouIANiag, &ev Ba Empetre TO pelpa auTd va gival dia-
KOTTTOUEVO, OTTWG OTn ouokeun Tou Pdaig. To pelua
OQeIAe va HETABAAAETAI KATE TUVEXR TPOTTO UE PETA-
BANTA amrAwg évraon. MNa va 1o emTUXEl, EKPUETAAAEU-
Bnke TO QAIVOPEVO TNG ONMIOUPYIOG EMAYWYIKOU
PEVHATOG AOYyw PETAROAAG TOu payvnTikoU TTediou
€VOG TTNViou.

H &idraén Tou MtreA atroteAeito ammd dUo OuoIEG
OUOKEUEG (TNAEQWVA), 01 OTToiEG AcIToupyouaav Kal
WG TTOUTTOI KAl WG OEKTEG KAl TN YPOUMN ETTIKOIVW-
viag. To k@Be TNAéQwvo ATav €vag atrAdG QUOIKOG
MayvATNG TTou €iXe yUPW TOU MIO CUPMATIVR TTEPIE-
NEn (1Tnvio). Eixe emmiong oTepewpévn TAvW TOU pia
pepBpavn. Otav pidoloe Kkaveigc PTTpooTd atmmod Tn
MePBPAvVN Tou TTOUTTOU, aUTh dpxIle va TTAAAETAI OTO
PUBUO TWV AKOUCTIKWY KUPATWY Kal va PETARAAAEI
puUBUIK& TNV aTTéoTAcK TNG aTTé To YayvATn (TTupn-
va) Tou TToUTToU. ATTOTEAECUA TNG METABOANG AUTAG
TNG améoTaong avaueca otn uePPpdvn Kal Tov TTu-

Xau MrreA.

Zypa 2.7.2 H TpwToTuTINn Tn-
AEQWVIKH oUoKeur) ToU MTTEA.

Zynpa 2.7.3 Xeipoypago OKo-
pipnua Kal GNUEIWOEIG TNG TNAE-
PWVIKNAG TOU GUCKEUNG aTTd ToV
Ikpdixap MTreA.
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Zynpa 2.7.4 O Tkpaxau MTeA ptrpootd
OTNV TNAEQWVIKI) GUOKEUN) TTOU OTAONKE N
MO ONUAVTIKA TOU €QEUPEDN UE TEPAOTIA
OuVEICPOPG OTNV TEXVOAOYIKA €EENIEN TOU
avlpwTTou.

KEDAAAIO 2

priva ATav N PJETABOAN TOU payvnTiKou TTedi-
ou Péoa oTo OTT0i0 BPIoKATAV TO TTNVIO KAl N
dnuioupyia 0’ autd PEUPATOG ATTO ETTAYWYI).

To peTaBaAAduevo autd nAekTpikO peU-
MO OTO KUKAWPA TTOUTTOGC - YPAPUN - OEKTNG
£€pBave OTO TINViIO TOu OEKTN Kal dnuioup-
youoe e Tn o€lpd Tou éva PETARBAAAOUEVO
MayvnTiKG TTEdio, TTOU TTPOCBETOVTAY OTO PU-
OIKO payvnTikd TTEdio TOU TTUPAVA TOU OEKTN
Kal £T01 YEVVIOTAV Kal €OW £va PETARAAAOE-
VO payvnTIko 1Tedio. Autd TTpokaloloe GAAo-
Te a0BevETTEPN KOl AAAOTE 10XUPOTEPN EAEN
oTn YEPBPAvn, n otroia e Tov TPOTTO AUTO
apxiCe va TTAAAeTal 0TO puBPG Tou PeUPATOG,
onAadn aTo pubud TNG apxIkAG Pwvng. Ka-
Bwg TTaAAOTaY, avdykale TO yUpw TnG aEpa
va TTAAAETAI Kal AuTOG Kal £€T01 VO aKOUYETaI
gava o apxikdg AXoG.

Ma v loTopia pvnuoveuetal €dw OTI TNV

idla akpIBWG NUEPa Kal HONIG 2 wpeg apyoTepa o EAioa Mkpéu (Elisha Gray) ka-
1€0e0¢ etmiong oTig H.I.A. aitTnon yia katoxUpwaon EUpECITEXVIAG yia TNAEPWVO.
To TNA£PwVO Tou Mkpéu €ixe TOV iBI0 BEKTN AAANG BIAPOPETIKO TTOUTTO ATTO AUTOV
ToU MTTEA Kai 0TNPEICOTAV OTN PETAPBOAN QVTIOTACEWG TOU KUKAWPATOG PETAEU TNG
TTaAAOUEVNG akKidag Kal Tou uypouU (0gU), TTou TTEpIEXOTAV UEoa O€ £va doxeio Kal

TTOU ATTOTEAOUCE TOV TTOUTTO.

2.7.3 To TnAé@pwvo Tov Evrioov

To TnAépwvo Tou MTeA onpeiwoe TePAOTIO ETTI-
Tuxia POAIG gpavioTnke. H Apepikavikn TnAeypoi-
KA etaipeia Ouéatepv Mouviov TéAeykpag (Western
Union Telegraph), 1Tou €ixe Tnv ekuyeTdAAeuon Tng
TnAeypagiag, €ide va KivOuvelouv T CUPQEPOVTH
TNG Kal TTPooTTABNoE va Bpel TPOTTO va EeTTepdoel TOV
Kivduvo. O d1donuog eQeUPETNG TNG ETTOXNG EKEIVNG
Topag ‘Evricov (Thomas Edison) aoxoAnbnke pe 10

Zyfua 2.7.5 Xeipoypago oKa-
pignua Kal GNUEILOEIG TNG TN-

TTPORANUA yia Aoyapiacud tng Western Union kai 1ré-

AQUVIKAC Tou ouokeurc ame  TUXE VO KOTOOKEUAOEI £va TTOUTTO DIOPOPETIKG aTTd
Tov Mkpéyayu MTTeA. auTov Tou MTTeA.
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O TTouTrég Tou ‘EvTioov Asitoupyouae BacifOuevog
aTnVv 1816TNTa ToU AvOpPaKa va PETARAAEl TNV ECWTE-
PIKA TOU NAEKTPIKA avTioTaon, 6tav PETABAAAETAI N
TTieon Tou aokeital oTn pdda Tou. Av PIAACEl KAVEIG
MTTPOOTA aTrd pia paRdo dvBpaka TTou TECETAl Kal
ouykpareital ammo 2 eAdouata, n papdog Ba apyioel
va TTAAAETAl aTTé TO NXNTIKG KUPATA Kal N TTiean oTa
onueia emapwy papdou Kal EAAOUATWY, Kal ETTOE-
VWG oTn pada g pdapodou, Ba petaBAAAETal PE aTro-
TEAEOUA va PETABAAAETAI N NAEKTPIKA avTioTAOH TNG.
AuTO Ba €xel wg ouvETTEIa va PETARBAAAETaI TO pelua
Kal €TTOPEVWG OTO OEKTN Ba avatrapdyeTal n ewvn,
OTTWG yiveTal kal aTo auaTnua Tou M1reA. O ‘EvTticov
BeATiwoe €Tmiong Ta XapAKTNPIOTIKA TOU GAPATOG TTOU EKTTEUTTETAI OTTO TO OKOU-
OTIKO TTPOCBETOVTAG £va ETTAYWYIKO TINVio! 0To KUKAWMGA EKTTOUTTAG. ApyoTeEpQ,
0 TToPTTOG Tou ‘Evrioov BeATiwBnke atd tov Xioug (Hughes) o otroiog xpnoiyo-
TToinoe avTi yia pdRdo amd dvBpaka pepikd ceaipidia amd dvOpaka avaueca
o€ METAAAIKG eAdopaTa. ZTov TTOUTTO auTd dOBNKE yia TTPWTN Qopd To OGVOa
HIKPO@WVO. 3T0 GNUEPIVA PIKPOPWVA XpnoipoTtroiolvTal WAyhaTa dvBpaka
MEOQ OTNV KAWa TOU TNAEQUWVOU YIa KAAUTEPN ETTAQN.

Zyfua 2.7.6 O Topag Evrioov.

2.8 KEPAIEX KAl KYMATA - AZYPMATH THAEITPA®IA

O1 gpeupéacig TNG TNAgypagiag kal TG TNAeQwviag avoigav 1o dPOUO yia To
MEYAAO GVEIPO TOU AVOPWTTOU: TN XWPEIG OpIa ETTIKOIVWYVIA PE TNV EKUNOEVION TOU
XpOvou Kal Tnv €¢aAeiyn TG amoéoTaong. H emkoivwyvia Opwg amairolae Tnv
eykardoTaon KaAwdiou avdueoa oTov TTOUTTO Kal TOV OEKTN. ZTIG MEYAAEG OTTO-
OTAOEIG TO KOOTOG £yKATAOTAONG ATAV IBIAITEPA UWNAS.

O k6106 T¢ainug MagoueA (James Maxwell) otnv «HAekTpopayvnTikA B¢-
wpia Tou QWTOG», TToU AVETTTUEE PETAEU Tou 1867 kal Tou 1873, cixe TTPORAEYEI
TNV UTTapén Twv NAEKTPOUAYVNTIKWY KUPATWY Kal Tn duvaTtétnta O1dd001 G Toug
oTo Xwpo. O leppavog Xauvpix Xeprg (Heinrich Herz) utmpée o TpwTog 110U TO
1887 katépBwaoe va TTapaydyel 0To pyacTrpid Tou padloKUuATa Kal Va eTTIRERAI-
woel TN Bewpia Tou MdgoueA. I’ autd Ta NAEKTPOUAYVNTIKA KUPATA OvOpdAdovTal
Kal «epTdIava» (0 KaBIEpWPEVOS OPOG «EPTOIAVAY» TTPOEPXETAI ATTO OIOPOPETIKA
QwvNTIKA atrédoan Tou OvOUaTOG Tou XepTg-Herz).

1. Avo mvia tuAiypéva atov idio Tupnva.
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2.8.1 O moumos Tov XspT1¢

O mouTTég Tou XepTg QaiveTal oTo oXAMa 2.8.1. 'HTav KaTtaokeuaouévog aTro
Ouo 6uoIeG HETAANIKEG TTAAKEG, OTEPEWUEVEG N KABE pia o€ pia YeTOAAIKA p&Bdo
(P), n otroia katéAnye o€ pia geTaAAIKr) PmrdAa (M). To k&dBe ouoTnua TTAGKaA - pa-
Bd0G - uTrdAa Tav CUVOEPEVO TNV €6000 £VOG ETTAYWYIKOU TThViou.

270 TTPWTEUOV TOU ETTAYWYIKOU TInviou e@papuolétav cuvexng Taon Kai ToTe
AOYW TNG ETTAYWYNAG, EPPAVICOTAV OTO OEUTEPEUOV TTNVIO, VIO PIKPO XPOVIKO OId-
OTNMA, PIa apkeTd peyaAlTepn Taon. O1 dU0 PTTAAEG ATAV OPKETA KOVTA PETAgU
TOUG KAl oXNPATIdav éva pIkpo didkevo. Otav n 1don o1o deuTtepelov EETTEPVOUOE
TN SINAEKTPIKA! avToxr Tou aépa, TOTE TTEpvoUaE £va GUVTONO PEUUa, e TN HopPYn
oTvenpa, avaueoa oTIG HETAANIKEG UTTAAEG.

To pevpa autd ATav evOAAAOCTOUEVO UWNAAG ouxvoTnTag, €€ QuTiog Tou OXA-
MaTOG TNG KABe PETAAAIKAG TTAGKAG Kal TG pdRdou
Ta padlokdpara  eival TIOU aTTOTEAOUCAV XWPENTIKOTNTA KAl QUTETTAYWYI.
T0 a6paTa NAEKTPOMAYVNTI- 21N pikpr didpkela TTou ol TTAAKEG diappéovTal atTd
K& kGpara o diadidovtol eVOAAQOTOUEVO NAEKTPIKG PEUNA aKTIVOBOAOUV OTOV
OTnNV atpéoPaIpa Ye TNV TO- . . P .
XOTNTA ToU puTée. YUpW XWPO NAEKTpopayvnTIKG KUpata. Or TTAAKES au-
TEG ETTOPEVWG aTTOTEAOUCOV TNV KEPAia EKTTOUTING.

Mrmatapia
Mpwrtetov TTnvio

Aeutepevov lMnvio

Emraywyiké trnvio

Aldkevo

M M

MeTaAAIkA TTAdKa MeTaAAiki TTAGKa

KOpa pikpig S1apKelag

Zynpa 2.8.1 O TouTrog Tou XepTS.

1. AinAekTpIK ovoudletal évag povwrr§ o oTToiog BpiokeTal o& NAEKTPIKO TTedi0. ZuvhiBws
OTO EOWTEPIKO TOU TTUKVWTH.
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MNa va avixveloel o XepTg Ta NAEKTPOUAYVNTIKA KU-
pata, xenoigotroinoe €va avoiXTd PETOAAIKO OAKTUAIO
ME BUO METAANIKEG UTTAAEG OTEPEWNPEVEG OTA AKPA TOU
avoiyparog (oxnua 2.8.2). O1 utrdAeg oxnudridav £Eva oi-
dKEVO OTO OTT0I0 TTAPATNPOUCAV PIKPOOKOTTIKOUG OTTIV-
Bnpeg, 6tav n diatagn ATav dITTAQ GTOV TTOUTTO KOl EKTTE-
MTTOTAV ATTO QUTOV NAEKTPOPAYVNTIKA AKTIVOBOAIQ.

To Tmapatmdvw cUCTNPO TTAPAYWYAS KAl AvixveEUONG
TWV NAEKTPONAYVNTIKWY KUUATWY €iXE TTOAU HIKPN €MPBE-
Agla TNG TAENG TWV PEPIKWV PETPWYV. XpnoiuoTToindnke
EKTETAMPEVA YIA TTOAAG XpOvIa aTTd TOV XEPTS yIa TN ME-
AETN TWV 1IBI0TATWY TWV NAEKTPOPAYVNTIKWY KUPATWYV
(avakAacon, d1d6Aacn K.ATT.).

Zyqpa  2.8.2 O déKing
(avixveuTtng) Tou XepTq.

2.8.2 O mroumros kai 0 8€ktns Tov Mapkovi

Metd Tov XepTG, TTOAAOI AAAOI £peuvNnTEG GuvVEXIoAV

TIG MEAETEG Kal Ta TTEIPAPATA Tou, €€eTAdovTag Tn duva-

TOTNTO XPNOIKMOTTOINONG TWV PAdIOKUPATWY OE TTPOKTI-

KEG epapuoyég. ‘Evag atrd autoug, o ITahdg MouMEAOg

Mapkovi (Guglielmo Marconi) HeAETNOE TIG BEWPIEG TOU  xyina 283 O FounigAyiog
XepTg 10 1894, 6TaV ATAV PHOVO 20 £TWV. AVTEANPON YPr-  Mapkovi.

yopa 6T Ta padiokUuata 6a utropolcav va XpnoIuoTTol-

nBouv yia acUpuaTn ETIKOIVWVIaA.

210 TPpWTa TEIpdpaTa 1o 1895 mETUXE TN PETABOON ONUATWY C€ aTTdéoTaon
€VOG HIAiou (~ 1600 m). H xpovoloyia autr (1895) atroteAei kal TO XpOVIKO 0po-
onuo yévvnong Tng acUppatng emmkoivwviag. O Mapkdvi Katdpepe va augnoel
TNV eUBEAEIO TOU TTOUTTOU TOU XEPTG QVTIKABIOTWVTAG TN pia at1rd TIG dUO TTAGKES
TNG KEPAiag Tou XePTG PE MIA KATOKOPU®PN KEPaia evagpiou kaAwdiou, n otroia
otnpifétav o€ uwnAoug EUAIVOUG OTUAOUG.

Tn &eUTepn PETAAAIKN TTAGKa T oUvdeae aTn yn (yeiwon).

Ta peTadidéueva anpara Arav TNAeypa@ika (dnA. og kwdika Mopg). O d€KTNng
ATTOTEAEITO KAl auTOG ATTo pia idla kepaia, N oTroia PETETPETTE TA PABIOKUATA TTOU
TIPOCETTITITAV TTAVW TNG O€ NAEKTPIKO PEUMA KAl OTN CUVEXEIQ PETATPETTOVTAV OE
NXNTIKG orjpa pe TN onbeia katdAAnAou wparn. To TTpORANUa TG Pwpaong,
OnAadn TnG avixveuong Tou AapBavouevou onuaTog, gixe Aubei atmd Tov Mepuavo
@uoiké Mtrpdouv (Ferdinand Braun). To 1874 o Mtpdouyv eixe TTapatnpnoel o
d1d@opol KpUoTaAAol uTTopoUv va dyouv pelpa uévo oTn dia kateubuvaon. Autod
TO QaIvOuEvo ovopdletal avepOwon. Me tnv avépbwon Tou Aaupavouevou
ONMATOG O KPUOGTAAAOG uTTOpEi va avadeiel kal va dlaxwpioel TNV EKTTEUTTOUEVN
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Kepaia Kepaia

dwpaTiig
EKTUTTWTAG
Mopg

AiGkevo

[eiwon

O TTOuTTO6 ToUu XEPTG
O TTopT6G Tou MapKovi O 8ékTnG Tou MapKAvI

Zynpa 2.8.4 O TIoPTIoG Kal 0 SEKTNG Tou MapKovi.

mAnpo@opia. O1 diatdéeig TTou XpNOIYOTToIoUV
TETOIOUG avOPBWTIKOUG KPpuOTAAAOUG ovouado-
VIOl QWPATES.
Xpnolgotrolwvtag didgopa UAIKA yia Toug
QewpaTtég, o Mapkdvi BeATiwve Tnv euaioBnaia
TOU OEKTN KAl TAUTOXPOVA KATOOKEUALE OAO
KOl 10XUPOTEPOUG OTOBPOUG EKTTOPTIAG. 2TN
Syrua 2.8.5 O kepaieg Tou pwrou  OUVEXEID, TAYe 0TV AyyAia 6TTou ouvéotnoe
oTaBuol umepatAavTikAg acUppatng TNV eTaipeia «Marconi Wireless Telegraph and
TAEYPaQIKAG (edgng om Neéa 2kotia  Signal Company» Kal a@ooiWBnKe OTO JeyaAE-
Tou Kavadd. TAROA0 OX£DI6 TOu va emMTUXEI TNV ACUPUATN
utrepaTAQVTIKY CeUEN ApepIknG- AyyAiag. Or Tre-
PICCOTEPOI ETTIOTAUOVEG TNG ETTOXNG TOU TTIOTEU-
av 611 auTé fTav aduvaTo, d10TI Ta padlokUuaTa,
OTTWG KAl TO WG, TTEPIOPICOVTAV O€ HIKPEG ATTO-
oTaoelg diddoong, 60N KAl TOU OTITIKOU 0pilo-
via. Opwg o Mapkdvi, e Baon Ta TeEIPAPaTa
Tou, €ixe evdeieig 6T TO OpIo AuTd PTTOPOUCE
va EETTEPAOTEL, YI' QUTO GUVEXIOE TNV TTPOCTTA-
Beia yla Tnv €TiTEUEN OUVEXWG MEYOAUTEPWV
Zynpa 2.8.6 O Mapkowi 8imha 010V qrogrdgewy 81I6500NGC. EKTOC aTid TN GUVEXH
€COTTAIONO e TOv OTT0i0 €AOPE TO TTPW- ) , , ;
BeATiwon TTOUTTOU Kai OEKTN PEAETOUCE Kal TA

TO UTTEPOTAQVTIKO acUpATO ThAEYPO-
@IS ofjpa oTig 12 AekepBpiou 1901. XOPOKTNPIOTIKA TNG KEPAIAG.
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Exeivo TTou kaveig péxpl TOTE Ogv YVWPICE
nTav 0TI N 10vOoc@aIpd, £va atmod T AVWTEPO
oTpWHATA TNG aTHOCPAIPAG TO OTTOI0 AVAKAA
Ta padlokuuata, Ba ATav N aitia Tou Ba ékave
10 OveEIpo Tou Mapkovi TTpayUATIKOTNTA.

O1 mpooTdbeieg Tou Mapkdvi oTEQBNKaV
ammd emTuxia oTmig 12 Aekepppiou Tou 1901.
ToTe €Aafe TO TTPWTO PrvUpa (TTOU ATAV OI TPEIG
TeAEiEG TOU ypAupaTOoG «S» Tou MopaoikoU aA-
@apritou) oto oTaBUS TTOU €iXE E€YKATOOTHOEI
otnv mepioxn Signal Hill Tng Néag M'ng Tou Ka-
vadd. To ofua eKTTOUTTAG TTPOEPXOTAV ATTO TO
oT1aBué Poldhu tng KopvoudAng tng AyyAiag
TTOU €TTIONG €iXE €YKATAOTNOEI O id10G.

O Mapkovi ouvéxioe TIG TTPOCTIABEIEG TOU
péEXP! TTou oTIG 15 OkTwRpiou 1907 Eexivnoe n
Aeimoupyia o€ AR PN dnudoia eKUETAAAEUCN TNG
acUppaTng Ceuéng petatu Twv atabuwy Glace
Bay otn Néa Zkwrtia Tou Kavadd kai Clifden
oTnv IpAavdia pe avraAldayr déka XINGOwyY Aé-
Eewv TNV TTPWTN KIGAAG NUEPQ AEITOUPYIQG.

2.9 ®OOPAXH -
H HAEKTPONIKH AYXNIA

2.9.1 dwpaon - H Aiodog Avyvia

Mia avakdAuwn n otroia BoABnaoe o€ peydio
BaBud TN Aqwn Tou kTN Tou Mapkdv ATav n
8iodog Auyvia.

Ta TpwTa BAMATA yia TNV avakdAuwn auth
€yivav 1o 1882, 6tav o ‘Evticov TTpoaTrabouce
va BeATIWOEN TN AgIToupyia TwV NAEKTPIKWYV Aa-
MTTTAPWY TTPOCBETOVTOG €va AETITO GAOUMIVO-
XOPTO OTO ECWTEPIKO TOU YUQAIOU.

To aAoupIvéxapTo auTod €ixe OKOTTO VO ATTWOEI
Ta QOPTICUEVA ATOUa AvOpaKa va ouoowpeUo-
VTdl OTO YUOAI Kal va To0 BaUTTWVOUV. 21NV SOKI-
Mr TTou €kave Aortév o ‘Evtioov Trapatripnoe oTi

Zynpa 2.8.7 O Mapkdvi 010 oTaBuo
AMWNG UTTEPATAQVTIKWY ONUATWY OTNn
Néa >kortia Tou Kavada.
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H &16doon Twv nAekTpouayvn-
TIKWV KUUGTWY OTOV TTPQYUOTIKO
Xwpo Odlapépel amdé TNV €ubu-
ypaupn 061adoon oTov eAeUBePO
xwpo. O1 Adyol eivail ol €€AG: a) To
gQaIpikG OXAPA TNG YAIVNG ETTI-
@avelag B) n AVOUOIOYEVEID TWV
XOPAKTNPICTIKWY TNG OTHOOPAIPAG
Ta otoia ueTaBAGAAovVTal XPOVIKA
KQI y) N TTapouaia PIag IoVIOUEVNG
TIEPIOXNAG, TNG 1I0VOTPaIpag. lovo-
O@aIPa OVOUAZeTal N TTEPIOXN TNG
ATUOOPAIPOG TTOU EKTEIVETAl ATTO
80 péxpl 600 XIANIOUETPO TTEPITIOU
TIAVW aTTé TNV ETTIPAVEIA TNG YNG.

AUTO €xel WG aTTOTEAECUO TN
METASOON TWV NAEKTPOPAYVNTIKWYV
KUMATWY atmd TNV Kepaia eKTTO-
HMTING TTPOG TNV Kepaia Ayng e
TTOAAOUG BPSHOUG.

Ta kUOpata TOU @BAvouv aTO
OEKTN KATOTTIV avAkAaong 1 oké-
daong oTnV Iovéoeaipa gival yvw-
OTG WG 10VOoPAIPIKG KUpaTa. H
UTTapén TnNG 10voo@aIpag oQeileTal
OTOV 10VIOMG TWV CUCTATIKWY TNG
avwTepng aTuéo@aipag améd Tnv
nAiakr akTivoBoAia. Me pia pévov
avAakAaon aTmd TNV 10vOoPaIpa Ta
PAdIOPWVIKA KUPATO PTTOpOoUV va
KaAUWoUV OTTOOTACEIG PEXPI TTEPI-
mou 4000 yiINiGpeTpa. Opwg eival
duvaTtd va UTTooTOUV TTOAAOTTAEG
avaKAGOEIG aTTO TNV 10vOoPaIpa
Kal TN yn PE atmotéAeopa va diadi-
dovTal G€ aKOPA PEYOAUTEPES ATTO-
OTAOEIG.
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AUTTEPOUETPO
HAekTpOBI0 1=5mA 1=0
MupakTwuévo
vAua
+ +

Zyfjpa 2.9.1To gaivopevo EvTioov oTov NAEKTPIKG AQUTITHPA.

Emaywyiké AHTTEPOHETPO
Tnvio

MopTrég
AékTng

Zyqpa 2.9.2 O NauTTApag He 10 TTPOCOETO NAEKTPODIO
XPNOIPOTIOIEITAl TAV PWPATAG - AVOPOWTAG.

MAéypa KdBodog

Avodog

Zyipa 2.9.3

H 8iodog Auyviag
aTNnV oTToia PAiVETAI
pe BEAN N Kivnon Twv
NAEKTPOViWV aTTo TNV
TTUPAKTWHEVN KGB0do
TTPOG TNV Gvodo.

Nrpa MupdkTwong
OTO E0WTEPIKO TNG KaBddou

KEDAAAIO 2

OUVOEOVTAG £EVa AUTTEPOUETPO
OTO0 TIPOOBETO AUTO NAEKTPO-
010 Kal To BeTIKO TTOAO TNG TPO-
@odoaoiag Tepvouoe éva TTOAU
MIKPO pelpa. OTtav ouvdee 10O
AUTTEPOPETPO OTO NAEKTPOOIO
Kal GTOV apvnTIKO TTOAO, Oev
TTEPVOUCE Kavéva peUa.

To @aivéuevo autd ovoud-
OTNKe @aivouevo ‘Evrioov, evw
0 810G aTTAWG TO ONUEIWOE Kal
Oev Tou £dwoe onuaacia, dIoTI
€Keivo 1o dIGCTNUA ATAV ATTOP-
POPNUEVOG TNV TTPOCTIABEIA
TOU va augnaoel Tn dIGPKEID Kal
TNV a1rédoon AsiToupyiag Twv
AQUTTTHPWV.

APKETA Xpodvia apyoTepa O
OAEIYK (J. Fleming), o otroiog
gixe OlaBdaadel yia TO QAIVOuE-
vo 'EvTioov, atmmo@Aacice va To
gpeuvroel Kal o id10G. 'HOeAe
va xpnolyotroinoel TNV 16€a
QUTA YIO TNV KOTOOKEUN €VOG
véou @wpatr. O1 uyéxpr T10TE
YVWOTOI QupPaTéEG UTTEQEPAV
amd TPoBAANATA  OTATIKOU
NAEKTPIOPOU, MEYAANG eual-
00noiag K.ATT.

211G BOKIPEG TOU 0 DAEUIYK
XPNOIUOTIoIiNCE évav  TTOUTTO
oav Tou XePTS Kal OTO OEKTN
TPOCOEecE éva eTTAYWYIKO TTN-
vio. 210 TTpWTEUOV TOU E£TTA-
YwylkoU Trnviou ouvdeoe Tnv
Kepaia. 210 nAekTpddIO TOU
AapTTApa  ouvdece TO €va
dKpOo TOUu OEUTEPEUOVTOG EVW
T0 dAAO dKpo TO OoUVOEDE OTNV
apvnTik Tpogodoaia Tou Aa-
MTTTAPO.
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To atrotéAeoua ATav akpIBWS auTd TTou TTEI-
peve. Otav Ta KUPOTO €QTACAV OTO OEKTN, UETO-
TpETTOVTAV O€ eVAAANOTOOUEVO peUPa. O AQUTITH-
pag avopBwve 10 evaAlaoooduevo peupa. OTav
TO NAEKTPOBIO €ixe BeTIKA TéON O€ OXEON UE TO
TTUPAKTWHEVO VAUA TOU AQUTITAPA, TO AUTTEPO-
METPO £O€IXVE Eva peUlQ.

O Abyog yia Tov 0oTT0i0 TO PeUa UTTOPET VA KI-
VEITal JOVO O€ Pia KaTeuBuvan OTo ECWTEPIKO TNG
01600u €ival n BepUIOVIKA' EKTTOUTIA TOU TTUPQ-
KTWHEVOU VAUATOG TNG AuxViag. To TTUPAKTWHEVO
VAMa oTnv TeEAIKA pop®r TNG Auxviag KaAUueen-
KE a1rd éva PIKPO KUAIVOPO, O OTT0iog ovoudde-
Tal kaG@odog. H kabodog Bepuaivetal amod TO
«VhAMa Béppavongy, To otroio BpiokeTal TTAEov
010 €0WTEPIKS TNG. ‘Evag peyaAltepog KUAIVOPOG
TTEPIBAAAEI TOV TTPWTO KAl OVOPAeETal Avodog.
Ta nAekTpdvia PtTopouv va KivouvTtal Pévo atrd
TNV KGBodo 1pog TNV dvodo. H avtiBetn kivnon
eUTTOICETON OTTO TA NAEKTPOVIA TTOU TTEPIRAAAOUV
TNV TTUpOKTWHEVN kKdBodo. H didTtagn auTr ovo-
paoTnke 6iodog Auyvia, TTEPIBAAAETAI ATTO YUOAT
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MAéypa K&Bodog

Avodog

NApa
MupdkTwong
E0WTEPIKO

Zynpa 2.9.4 H 1piodog Auxvia Te-
pIAapBavel To TTAEypa. Ta nAeKTPOVIa
yla va @Tdoouv otnv avodo eival
UTTOXPEWUEVO va TIEPACOUV Péoa
armd 10 TAéypa. 'ETol eAéyxetal 1O
peUPa avodou-kabodou.

Kal Aeitoupyei o€ kevo aépa. H diodog Auyvia TTapoucidoTnke etrionua 10 1904,

QVTIKOBIOTWVTAG TOUG TTOAAIOTEPOUG PWPOTEG.

2.9.2 Evioyvon - H tpiodog Avyvia

To emdéuevo peyadAo BrApa otnv €¢ENIEN TNG NAEKTPOVI-
KNG Auxviag Atav n emvonon tou ®opect (Lee De Forest)
10 1906, 0 oTroiog ioryaye GAAO £va nAekTpddIo avaueca
aTnv &vodo Kal TNV KaBodo GTO ECWTEPIKO TNG Auyviag. To
TPITO auTO NAeKTPODdIO ovoudoTnKe TTAEYHa Kal ATav éva
OUPMATIVO KUAIVOPIKG OTTEIpwPa TO OTT0i0 TTEPIERAAAE ThV
KaB000. ZuvdéovTag To TTAEYPa O€ pia TAon PTmopouse va

EAEYXEI TN por) TwV NAEKTPOVIWY atrd TNV KABodo TTpog TNV

Zxipa 2.9.5

avodo. Ogo TTI0 apvNTIKO €ival TO SUVAUIKO TOU TTAEYHATOG O A. dépeoT.

1. OgpuIoviKn eKTTOUTA €ival TO @aivéuevo NG £E600U NAeKTpoviwv amd éva uétailo,
orav autd TTUPAKTWVETAL. Ta NAEKTPOVIA atToKTOUV UWNAES TaxutnTes ASyw Tng UeyaAns Bep-
HOKpaaiag mpedyua Tou TouS ETTITRETTEI TNV 6000 aTTé TO UAIKG TOU uETAAAOU.
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1600 AlyOTEPA NAEKTPOVIA PTTOPOUV va dIEABoUV aTTd TO TTAEYMA, SIOTI aTTWBOOU-
vTal atro 1o dUVAIKO Tou. O €AeyX0G TOU peUUATOG avodou-kabddou e Tnv Tdon
Tou TTAéypaTOG £dwaoe TN duvaTdTnTa TNG £vioxuong Twv onudatwy. ‘ETol yevvA-
Bnke n evioxoTpla Tpiodog Auxvia. H ovouacia Tpiodog pavepwvel Ta Tpia
NAekTPOBIa (Avodog, TTAEyua, KGB0d0G).

2Tn OuVEXEIa BEATILOVOVTAG TN YEWMUETPIA KAl T UAIKA TwV NAEKTPOdIwv n Tpi-
000G Auyvia xpnoIPoTIoIBnkKe eKTOG aTTd TNV £vioxuon Kal € AAAEG EQAPUOYEG,
OTIWG: oTNV TTapaywyn evaAAacoduevwy anudtwy, oTnv dBpoion duo onUAaTwWY,
0€ KUKAWMOTA UWnAWY OUXVOTATWY K.ATT.

H epetpeon ¢ Tp16dou atroTéAede 0TABUO OTNV €EENIEN TWV ETTIKOIVWVIWY,
TNG NAEKTPOVIKAG Kal TNG TEXVOAoyiag. Me TIg Auxvieg €yive duvath n padloPwViIKr)
EKTTOUTT Kal AW, N TNAEGPACN, TO pavtap ol dIAPOPESG CUTKEUEG ATTOBRKEUONG
KAl aQvaTTapaywyng fNxou, KaBuwg Kai ol TTpwTol UTTOAOYIOTEG.

2.10 PAAIO®QONIA - EYPYEKITOMITH

H avakdAuwn kai n gadikr) rapaywyn TnG NAEKTPOVIKAG Auxviag €dwae Trn du-
vaToéTNTA VA XPNOIKOTTOINBOUV T NAEKTPOPAYVNTIKA KUPOTA YIO TN METAPOPA TNG
Qwvng. Ta nAekTpopayvnTiKG KUPATa akTivoBoAouvTal atrd TNV Kepaia, n oTroia
TPOQODdOTEITAI ATTO TOV TTOUTTO YE EVAANACTOOUEVO pela. AUuTd Ta KUPATO PETADI-
dovTal o€ HEYAAEG ATTOOTACEIG. 2TNV TNAEYPA®ia, TO NAEKTPOUAYVNTIKO KUPO PETE-
@epPE Ta OUPPOAA TOU HOPOIKOU aAQABNTOU. MNa TNV EKTTOUTTT) TEAEIOG OKTIVOBOAEI-
Tal aTTG TOV TTOUTTO €va KUUA PIKPAG BIGPKEING, EVW YIA T METAdOON TNG TTAUAAG
QKTIVOPBOAEITaI KUPa PE JeyaAUTePN OIGPKEIQ.

Autdé TO cUOTNUa PETAdOONG eival eVTEAWG AKATAAANAO yia Tn METAPOPA
Qwvng. Ta nxnTIK& KUPOTa TNG GWVAG PETARAANovVTal cuveXwg. To idlo Kal To
pelua opIAiag atTd TO OAPA TOU PIKPO®WVOU. TETola oApaTa AéyovTal avaAo-

YIKA@ Kal ptropouv va

pelpa opiAiag EmraAAnAia Twv 2 peupdtwy }JETG(pSpGOUV amé  Ta

nAekTpopayvnTik&  KU-

MaTO PE TNV TEXVIKA TNG
Siapoppwong.

H texvIKn TNG dlapop-
pwong, n oroia Xpn-
OIJOTTOINGNKE  ApPXIKA,
nrav n Siapépwon
mAdroug. 21N dIauop-
Qwon autr o TToUTTOg
Zynpa 2.10.1 AloBiBaon NAEKTPIKOU PEUNATOG TNAEQWVIKIG OHIAIG Tapdyel éva  evaAlao-
N TAeypagiag Tavw oe PEUUA UYPNARG CUXVETNTAS (PEPETUXVO). obpevo pelpa UWnAAg

Pépov
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ouxvoTNTAG, TO OTT0I0 OVOUAeTal PEPOV. To TTAATOG TOU PEPOVTOG PETARGAAETAI
avaAoya Pe To peUa opIAiag. To peUua TTOU TTPOKUTITEI ATTO TNV ETTAAANAIQ TOUG
TPOYOBOTEI TNV KEPaia Tou padlo@wVIKoU TTOUTTOU. To KUUQ TO OTTOIO EKTTEUTTETAI
atrd TNV Kepaia PeTa@EpPel TNV opIAia (TTAnpo@opia) Kail €xel HETABANTS TTAATOG. To
KUUO auTO AéyeTal S1apOoP@PWHEVO KUHA. O padio@wVviKOg OEKTNG UTTOPEI va
QVAKTA TO GHAPA OMIAIGG TO OTTOI0 META@EPETAN ATTO £VA OIGUOPPWHEVO PadIO-
QWVIKOG KUPA. H TexvIKA JETAOOONS QWVAS Kal NXWV PE TN BoriBeia nAekTpouayvn-
TIKWV KUPATWY a1Td €va TTOPTTO 0€ TTOANOUG OEKTEG OVOoudleTal padlowyvia. H
Ceuén amd onpueio o€ onueio ovopdleTal padrofeuén 1 acuppaTikn {eudn.

Padiopwvikég ekTTouTTéG dpyioav va petadidovtal yipw oT1o 1920. H mpwtn
PABIOPWVIKA EKTTOUTTH) OTOV KOOUO €yIve OTIG Hvwpéveg MoAiTeieg ammd Toug oTab-
poug lMitoutroupyk kai NTNTPOIT.

21NV AyyAia n TpwTn PadIoPWVIKA EKTTOUTTA yIa TO KOIVO UETAdOONKE OTIG 14
NoepBpiou 1922 amd éva otabud Tou Mm-Mm-Z1 BBC (British Broadcasting
Company). H etaipeia BBC kaBo6pice TTpwTn TOUG KavoviopoUug, TTou akoAoubn-
oav oTn ouvéxela OAa Ta padlopwvikd 1I0pUuaTa.

H epgpdavion tng TnAedpaaong 1o 1950 oTnv Auepikr Kai Aiyo apyotepa aTIG GA-
AEG XWPEG TTEPIOPICE ONUAVTIKA TO PadIOPWVO. ZAUEPA TA NAEKTPOUAYVNTIKG KU-
MOTa XPNOIMOTTOIoUVTal VIO PHETAO0CT PASIOPWVIKWY KAl TNAEOTITIKWY TTPOYPC-
MATWV KOl Yn@IoKWwV OeBOPEVWY (TEAETEET). H eKTTOUTTA KUPATWY aTTo £va TTOPTTO
o€ TToANOUG O€KTEG ovopdleTal eupuekmroum) (broadcasting).

2.11 THAEOOTOIPA®IA -
ANAAOTIKO THAEOMOIOTYITIO

H 1TpwTtn peT@doon oXediwVv Kal GOTTPOUAUPWY QUTOYPAPIWY HE TN Borbeia
TOU NAEKTPIKOU peUPaTOC TTpaypaTotroiidnke yupw ot1o 1930. O1 TTpwTEG CUOKEU-
£¢ TNAEQWTOYPOYiag pTropoucav va Aappdvouv kal va petafifdlouv aoTrpouau-
PEC WTOYPAPIES Kal oxEDIA e avaAluon 96 anueiwy ava ivioa. O xpbévog o oTToi-
oG xpeladotav yia Tn peradoon ATav 3-5 AeTTd
avaAoya e 170 UYog Tou oxediou A TNG QwToypPO-

@iag. H peradoon yivotav péoa amod Tig ouvnoi-
OMEVEG TNAEQWVIKEG YPAUMEG.

H ouokeur) TrepieAapBave Eva peyaAo KUAIVEpo
TTAvw OTOV OTTOI0 OTEPEWVOTAV N GWTOYPOPIa
TO OX€0I0 TTOU ETTPOKEITO Va PETad0BE(. 'Evag idlog
KUAIVOPOG UTTIPXE KO OTN CUCKEUN AWng O OTTOoIi-

(olq Tl'EpIBG)})\C')TqV aTtro suaioenTo cproypa’(leé Tyidua 2111 To avaoyio The-
xapTi. O1 dUo KUAIVOpOI TTEPIOTPEPOVTAl OPYA KAl o 0i61utr0 (@af) Tou 1935. ATé To
HE TNV id1a akpifwg oTaBepn TAXUTNTA.  Mouaeio TnAemmkoivwvidv Tou OTE.
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AuTé nTav TO TTO KPICIUO KOl OTTapaiTnTO
OTOIXEIO yIa TN OWOTH HYETAdoon TNG EIKO-
vag. Tautdxpova pe TNV TTEPICTPOPr ol dUo
KUAIvVOpol petatotrifovral OTTwG O KOXAiag
(Bida). Kovtd otov KUAIVOPO TOU OTTOOTOAEA
UTTAPXE QWTEIVA TTNYA (AQUTTITAPAG), N oTToia
eaTiade TO QWG O¢€ £va anpeio TTdvw oTn PW-
Toypaia, pe Tn BoriBeia @akou. To avakAw-
Zynpa 2.11.2 O kOMVEpog Tou avaloyl-  PEVO QWG ATTO TO ONuEio autd oUAAeyoTaV
KOU TNAEOPOIOTUTTOU (Qag). aTré éva QWTOKUTTAPO.

Av 10 onuegio ATav Aeukd, éva peydho
peUPa DIEPPEE TO PWTOKUTTAPO. Av TO anueio ATav PJaupo, To pelPa ATav EAG-
x1070. [Na TIG eVOIAUETES ATTOXPWOEIG TOU YKPI(OU, TO PEUUA EiXE TIG AVTIOTOIXES
eVOIAUEDEG TIMEG.

O atrooToAéag dIEBETE pia yevvATpIa pE duvatdTnTa pUBUIONG TG TUXVOTNTOG.
H pUBuion yivotav atrd 10 pelua Tou QwTokUTTapou. 'ETol éva @wTelvé onueio
QVTIOTOIXOUCE O€ Y1 UYNAL ouxvoTnTa, VW £va YKPI{O ONWEIO avTIOTOIXOUOE O€
MIa xapnAoTepn auxvotnta. Me dAAa Adyia O TTOUTTOG HETETPETTE TH PWTEIVO-
TNTA &€ KATAAANAEG TUXVOTNTEG YIa TNV TNAEQWVIKA YPAUUN.

21N Aqyn éva KUKAwPO €Kave TV avTioTpoen UETATPOTTA. ATTO Tn cuxvoTnTa
TToU €ixe 1o AapBavéuevo onua TTapAyaye pia avaioyn tdon. H tdon auth ota
dkpa evog Aautrtipa yivoTav ewrelvl) d€opn. H d€oun ewrTife TO WTOYPAPIKO
XapTi pe TNV avaioyn ewTevoTnTa. H TTEPIOTPOPT) TWV KUAIVOPWY TV CUYXPO-
VIOHEVR, KAl N €IKGVA TTOU APWVE 0 KUAIVOPOG ATTOOTOANG KATaypa@dTav Tau-
TéXPOVa 0TO KUAIVOPO AQWNG. ApyOTEPQ N TEXVIKA aUTH EEAIXONKE O€ WN@IAKT, YE
augnon Tng avaAuong ota 300 onueia avd ivioa Kal peiwan Tou Xpovou PETado-
ong o€ Aiyotepo atrd €va AeTrTé. Eival n yvwoTh ouokeur TNAEOPOIOTUTTIOG 1] @ag
N oTToia GHKEPQ XPNOIUOTTOIEITAI EUPUTATA.

2.12 AITHNEIPOTIKEX ZEYZEIX

H emtuyia Tng TnAeypagiag Arav T€Tola, TTOU YOAIG TOo 1866 eykaTtaoTaOnKe
Kal A&IToUpynoe 1O TTPWTO UTTEPATAAVTIKG UTTORPUXI0 KAaAwd10. To KAAW-
010 QUTO ETTETPEWE TNV APEDN PETAdOON UNVUUATWY avaueoa oTnv Eupwtrn kai
TNV Auepikr. Opwg, n avdykn g datravnpng evoUpuaTng YPOUUAS HETAdooNG
ouvIoToUOE €va PEYAAO TTEPIOPIOKO QUTWVY TwV cuaTnUATwy. MNa TNV TNAEQwvia
apyoTePA XPNOIKOTTOINBNKE KAAWDIO PE EVOIAUECOUG EVIOXUTEG. Adyw TnG €€a-
06évnong Tou kaAwdiou n 10XUG Tou oAPATOG UTTORIBAETal KOBWG TO GAUA TagI-
Oevel 0To KaAwdIo. YTrpxav Aoitrév kéBe 10 km evioxuTég péoa aTo uTToRpPUXIO
KoAWBIO, yla va gvioxuouv 1o petadiddpevo orjua. H evioxuon Atav atmapaitntn,
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WOTE va PTACEI GTO AAAO AKPO APKETO OAUA YIO TN AEITOUPYia TOU OEKTN.

H acUpuatn petadoan €Auae 1o TTPORANPA TOU KOAWDSIOU OTIG PIKPEG OTTOOTA-
o€1g. Me Tn XpAon avauetadoTn n amdéoTaon auénonke apketd. TOTTOBETWVTAG TOV
avapeTadoTn e oAoéva ueyaAlTePO UWOoG, auEAveTal N ATTOOTACT AVOUETAdOONG.
270 £€00(QOG O AVOUETAdOTEG TOTTOBETOUVTAI OTA BOUVA. ZTOV WKEAVO N pévn Alon
gival va ToroBeTnBei o avapeTaddtng oTo didoTnua.

‘ET01 XpNOILOTTOIWVTOG TIC BOPUWORIKES CEUSEIG CETTENPATTNKAV OI IEYAAOI
TTEPIOPICHOI Kal N OUCKOAN eyKATAOTACT TWV OINTTEIPWTIKWYV UTTORPUXIWV KaAW-
Oiwv. To 1960 T€0BnKe O€ TPOYXIA O TTPWTOG DOKIPACTIKOG O0pUPOPoG 0 Hxw 1, e
duvatdtnTa avapetddoons padloPwVIKwy onudtwy. To 1962 1¢€6nke o€ TpoxId o
TeAgoTdp, 0 TTPWTOG EUTTOPIKOG BOPUPOPOG. O TéEAeoTap avapeTESIBE TNAEOTTTI-
K& TTPOYPAUHATA KAl TNAEPWVIKEG OUVOIAAEEEIS JeTAEU Eupwttng Kol AJEPIKAG.

2.13 TO TPANZIZXTOP KAl H OAOKAHPOZXZH

H nAekTpovikr Auxvia yia Trapatrdvw oTro yiod
alwva ATV TO BaCIKO £EAPTNUA OXEDOV OAWV TWV
NAEKTPOVIKWYV CUCKEUWYV. Ta UEIOVEKTHNATA TTOU
€ixe ATAvV 0 PeydAog OyKog TNG, To UWPNAO KOOTOG,

N HEYAAN katavaAwaon, n avapovr Béppavong Tng

KaBOdoU Kal O TTEPIOPIOPEVOG XPOVOG (WG TNG.

MNa mapddeiypa, o TPWTOG NAEKTPOVIKOG UTTOAO-

yiotig o ENIAC, 0 oTT0iog KOTAOKEUAOTNKE OTO

HGV'E'ITIO'TI’]}.IIO’TI‘]Q I'Isvcu?\Bdwa, xpncnponopﬂos Tydua 2.13.1 Kootahog a8a-
XINiGdeg Auxvieg ol otroieg kataAduBavav Oyko  oog veppaviou (Ge).

QPKETWYV dWHATIWY.

MNa v Tpogodoaia Tou xpelaldtav 1I0XU avTioTolxn PE AUTA TTOU KATAVOAW-
vouv 20 amitia. Adyw Tng Béppavong Twv KaBOdwv OAwWV TwV AUXVIWV TO TTEPI-
BaAdov frav amotrvikTiké. H Aeimoupyia Tou ENIAC ftav teAgiwg avagiomaorn,
01611 Katd dlacTAATA KarydTav KATToIa atrod TIG XIANIAOEG Auxvies. Ta JeElovEKTAUATA
QUTA TTPOETPEWAV TOUG NXAVIKOUG KOl TOUG ETTIOTHOVEG TNG ETTOXNAS VA AVAKOAU-
WOouV KATI JIKPOTEPO, GTNVOTEPO KAl TTIO AEIOTTIOTO OTTO TIG NAEKTPOVIKEG AUXVIEG
yla TIG OAOEVA Kal HEYAAUTEPEG AVAYKEG TWV ETTIKOIVWVIWV.

2.13.1 H évwon PN

H 1816TNTa pEPIKWY KPUOTAAWY va eP@avifouv BIAQOPETIKI) CUPTTEPIPOPA
avdloya PeE TN Qopda Tou PeUNPATOG £DWOE TO EVOUCHA YIO TNV €PEUVA KAl TV
KOTAOKEUN EVOG QWPATH MIKPWYV dIACTACEWV YIO VO XpNOIPOTTOINDET apXIKa OTnv
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TNAeQwvia. ‘Emema ammd moAUxpova TTeIpduaTa JE
O1d@opa UAIKG dIaTToTWwOnKe OTI TO TTUPITIO KAl TO
YEPHAVIO TTaPOUCIAlouv TTIOAU peyaAn PETAROAN
OTNV NAEKTPIKA AvTiIOTAOT) TOUg, av €l0axBoUv £0TW

P n Kal EAGXIOTEC TTPOOEIEEIC PETA OTOV KPUGTAAAS
' TOUG KaTd TN d1adIKACIa TTOPACKEUNG TOUG. Ta UAIKG
z;:mpév'o auTta o€ KaBapr| HOPPr Eival NHIAYWYOi.

O1 NAEKTPIKEG 1010TNTEG TWV NUIAYWYWV Bpioko-
VTal QVAUECO O€ QUTEG TwV aywywv (JETAAAQ) Kal
TWV POVWTWV (YUaAi). AvdAoya pe TO UANIKO TTpd-
OMEIENG KaTaokeudaTnkav duo TUTrol nuiaywywv. O évag TUTToG ovoudoTtnke P
KalI €iXe WG QOPEIG TOU NAEKTPIKOU PEUPATOS BETIKA QopTia (01TEC) KAl 0 BEUTEPOG
ovopdoTnke N Kal €ixe WG POPEIG TOU NAEKTPIKOU PEUNATOG APVNTIKA QopTia (nAg-
KTpovia). H eicaywyr] TTPOCHEICEWY OTO ECWTEPIKO TOU NUIAYwWYOU ovoualeTal vo-
Bguon. Edv @époupe oe emagr dUo nuiaywyoug, évav T0TTou P karl évav TUTToU
N, oTo onueio £vWONG TOUG EU@AVICETAI PIO ONUAVTIKY 1810TNTA: N EMAEKTIKA
Kivnon TWV NAEKTPOVIWV TIPOG HIA CUYKEKPIHNEVN KATEUOUVON, auTn
amdé 1o N ogro P. H emagr PN ovopdadetal 8iodog kal xpnaiyoTrolgital euputata
OTa NAEKTPOVIKA KUKAWMATA.

Zynpa 2.13.2 ‘Evwon PN.

2.13.2 To TpavlioTop

O1rwg 0 ®oépeaT ToTTOBETNOE Eva TTAEYUA OTO €0WTEPIKO TNG d16doU Auxviag,
yia va eAéyxel To pelpa TnG, €101 Kal ol Mmmapvriv, MmpaTténv kal ZOKAeU (J.
Bardeen, W. Brattain, W. Shockley) Torro8étnoav éva evoIGUETO KOPPATI NUIayw-
you avapeoa o€ duo AANOUG, yia va eAEYXOUV TO DIEPYXOUEVO PEUUA.
H avakdAuywn auti 10 1948 ovoudobnke kpuoTaAAoTpiodog (Tpavdli-
oTOP) KOl £QEPE IO TTPpaypaTIKA emavaoTaon otnv HAekTpovikA. OuoiaoTikd n
avakaAuyn Tou TpavdioTop €QEpE TNV €TTOXA TNG
MikponAekTpoviKAG. Ta TpaviicTop eKTEAOUV TIG
i01EC aKpPIBWG AEITOUpyieg PE TIG AuxVieg, Xwpig va
€XOUV TO PEIOVEKTAUATA TOUG.
Emeidn ammoreAdolvtal atrd nuiaywyod (A.x. TTupi-

TIO ] YEPHAVIO), EJaviIfOuV pia OEIpd aTTO GNUAVTI-
K& TTAEOVEKTHMATA OTTWG:
®  YaunAA KatavaAwaon NAEKTPIKAG EVEPYEIQG,

MIKpS pEyeBOG,

XOUNAG KOOTOG KOTAOKEUNG,

uwnAn aglotmoTia,

ENeIwn TTPpoBANUATWY UTTEPBEPUAVONG.

Zyfqpa 2.13.3 To Tpwro Tpavi-
oTop 10 1948.
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ETriong 1a 1pavdiotop (kpuoTtaAloTtpiodol) gival kKatdAANAa yia ypriyopn TraA-
MIKA AgIToupyia, OnA. uTTopouv va XpnaoIUoTroinBouv O€ NAEKTPOVIKA CUOTHUATA
OuadIKNG (WNPIOKAG) HETAdOONG TTANPOoYopiag. Ta TpaviioTop OTAdIOKA AVTIKATE-
oTnoav TIG AuXVieg KEVOU OTIG TTEPICOOTEPES EQAPHOYEG KAl OTTOTEAECAV TO £vau-
OMa yIa TNV avAaTTTUEn OAGTEAQ VEWV NAEKTPOVIKWY CUCTNUATWV.

2.13.3 H odokAnpwon

To emméuevo peydho Bripa otnv e€€NIEN Tng HAeKTpOVIKAG TTpayuaTOoTTOIRON-
ke amé Tov Taxk KiApmu (Jack Kilby), ota epyactipia mng etaipeiag Texas
Instruments oTig H.IN.A. O KiAutru kaTaokelaoe 10 1958 10 TTPWTO OAOKANPWE-
vo KUkKAwpa (Integrated Circuit, IC). OAokAnpwpévo KUKAwHa (chip) civai
éva ouoTnua TTou TTEpIAapBAvel evepyd oToixeia (TpavdioTop) kal TTabnTikd oToI-
XEia (avTIOTAOEIG, TTUKVWTEG, BI0D0UG), KATa TPATTO TTOU VA aTToTEAOUV £va eviaio
oUVoAo Kal gival ouvdedepEva PETOEU TOUG, OTTWG KAl OTA KUKAWMPOTA TTOU €X0UV
avegaptnTa oToIxEia. To XapunAd KOGTOG TwV OAOKANPWHEVWY KUKAWUATWY Kal N
duvaToTNTA TOug Va AgIToupyoUv oav SIOKOTITEG O€ TTOAU peydAn TaxUuTnTa TTPOKA-
Agoav TN JEYAAN avAaTITUEN TWV WNQPIOKWYV ETTIKOIVWVIWV.

2.13.4 O1 YnNPIaKES EMIKOIVWVIES

O1 emkoivwvieg apyik& otnv TnAgypagia (acUppaTn Kal evoUpPaTn) Kal JETA
TNV TNAETUTTIA XPNOIKMOTTOIOUCAV WNQPIOKES TEXVIKEG JETADOONG. ApYOTEPA E TV
EUPAVION TNG TNAEQWVIOG N METADOON £YIVE AVOAOYIKH KAl ETTIKPATNOE CE OXEON
ME TNV wnolakr. H avaAloyikr PJeTAdoon €TTEKTAONKE AKOUN TTEPICOOTEPO HE TN
XpPnon Tng padlopwviag kal TNG TNAedpacng.

H wneiakA TEXVIKE, a@oUu TTepIOPIoTNKE yia 6A0 auTd 1O dIAoTNUA NOVO OTnV
TNAETUTTIQ, ETTAVAABE OTO TTPOCKNAVIO WE TNV avak&GAuwn Tou Tpav{ioTop Kal Twv
OANOKANPWHPEVWY KUKAWUATWY. ZTNV apXA Ol WNQIOKEG TEXVIKEG XPENOIUOTION-
Bnkav pévo aTnv TNAepwvia pe TNV MAAHOKWSIKN Siapdépwaon (PCM).
‘Eva peyGAo TTAEOVEKTNMA TNG TEXVIKNAG QUTAG €ival n avaiobnoia atov 66pufo.
MpdaypaTi To Ynelokd chpa JETA atrd PYeTAdoon o€ YeydAn ammdéoTaon PTTopEi va
avayevvnOgi, dSnAadr va yivel akpiBwg 6TTwg ATav apxikd. AvTIBETWS To ava-
Aoyiké onpa, av evioxuBei Jetd atrd PHETAdOON O€ YPAUMN PMEYGAOU urikoug, Ba
ouvodeUETal TTAVTA OTTO APKETG avemOupunTa ocRuara (66pufo). Ta crjuata
auTa KaBwg BpiokovTal aTnVv idIa YPAPMN e TO WPEAIO avaloyiko aAua, Ba evi-
oxUuovTal UTTOXPEWTIKA Kal auTd aTTd ToV eVIOXUTH. AUTO £XEl WG ATTOTEAECUA TN

1. H maAuokwaikn diaudpewan Ba énynbei ato kepdAaio 5.
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— ouvexn TTOIOTIKI UTTORAGBUIoN
onfuatog TOU avaAoyikoU OAPATOG, Ka-
Bwg auTd Tagidelel o€ KATTOIO

100% Wneiaks onpa ypauun. H ouvexig avarru-
&N TNG YNQIaKNG Texvoloyiag

OTOUG UTTOAOYIOTEG KOl OTO

TNAEQWVIK& KEVTPA odAyNnoe

OTN METATPOTI TWV KEVTPWY

AVaAOYIKG OTa atmmd NAEKTPOVIKA O€ Wnola-

KA, OTN OUVEXEIQ O€ YnPIoKA

Mrikog 0elTepng vevidg, apyoTepa

METABOONS | rpitne yevidg K.o.K. H peta-

10Km 20Km 30Km 40Km 50Km Tpo-mj r']'rav qvapgvéuavq,

OIOTI Ol UTTOAOYIOTEG ETTEEEP-
Zynpa 2.13.3 H uTroBabUIon Tng TToloTnTag £VAg avaAoyikoU yadovTal yneiakd Sedopéva,
Kal EVOG Wn@lakoU GAPATOG O€ oX£on WE TNV attooTacn. Kade . P .
10 km uTT@pyEl avayevvnTAG OTO WNQIOKO O Kal EVIOKUTAG EVW Ta TNAEQWVIKA KEVTPO
oT0 avaAoyiké. H TroiéTnTa 0T0 Yn@IaKO OTO TEAOG TTOPAHEVEI G1T)\(J'L)§ }JETC((pépOUV Ta Yynot-

auEeTARANTN. aké orfjpata. ATToTéAeopa TnG
ouveXoUG auTAG EENIENG TWV TNAEQWVIKWYV KEVTPWY MTAV N JETATPOTTI) TOUG TEAI-
K& o€ PeYAAOUG UTTOAOYIOTEG THAETTIKOIVWVIWY, Ol OTTOIOI JETAPEPOUV TTANPOPOPI-
€6 (Axo, €Ikéva, Bivreo, wvh, YPaIKd, Keipevo, dedopéva K.ATT.). O1 TTAnpopopieg
TTOU PETAQEPOVTAI ATTO TO TNAEPWVIKO BIKTUO gival TTAEOV O€ WN@IAKN HOPPN.

2.14 AINNMO TO HAEKTPIKO PEYMA XTO QX

H xprion Twv OTTTIKWY CNUATWYV YIa ETTIKOIVWVIESG ATAV, OTTWGS AvaQEPBNKE TTI0
Tavw, YVWoTh amoé Tnv apxaiotnta. Ouwg, ol TTeplopicuoi TTou B€Tel n diddoon
QPWTOG aTnV aToo@aipa (A.X. Bpoxn, XIOvI, odixAn, okovn) atroTEAECAV ONPAVTI-
KO €UTTOBIO OTNV TTEPAITEPW EEENIEN Kal EUPUTEPN XPHON QUTWV TWV CUCTNNATWY,
MEXP! Ta pIoG TTEPiTTOU TOU 2000 Qiwva.

EmimmAéov, Ta nAekTpopayvnTIKG KUpaTa €TTnpeddovTtal TToAU AiyoTePO atmo TIg
ATHOOQAIPIKEG OUVOAKES. Ta KUpaTta auTd atrd TIG apxég Tou 2000 aiwva (BA.
agUpparn TnAsypagia Mapkovi) eTTETpEWaAV TNV acUpHATn UETAd00N o€ PEYA-
Aeg ammooTdoelg BEBOMEVWV (OTTWG OTNV TNAETUTTIA) Kal @WVRAG (OTTWG OTnV
TNAEQWVIQ).

YTmpxav Ouwg apKETOi TTEPIOPICHOI OTOV pUBUS PeTAdoong, dnAadr Tnv TTo-
ooTNTa TTANPOYOPIAG TNV OTToIa PTTOPOUC AV VA PETOPEPOUV Ta KUpaTa. H TTood-
TNTA TTANPOYOPIag, aTnV TTEPITITWAN OEQOUEVWY, UETPIETAI OE AEEEIC ava AETTTO
Kal, 0TTwG €xel avagepBbei, ovoualetal pUOMOg peT@doong. ‘Hrav ndn yvwoTd
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o1 600 PeYaAUTEPN OuXVOTNTA €iXE TO PG Gt ey i (1 (658 (s
KUMa, 1600 TTEPIOTOTEPN TTANPOPOPIT A=0,001mm £xe1 cuxvoTnTa f=c/A, SnAadH
pTTopEl va petagépel. O1 TNAEypPaQIKOi ¢ 3.10°0
TTouTToi Tou Mapkdvi XpnoigoTroloucav f= X =~ =300.000GHz

. . . 10m
KUuata pe ouyxvornta 300kHz, n otroia
gival TTOAU JIKpr} o€ oUYKPION WE TN OU-
XvOTNTa TTOU £XEl TO QWG. HTav avaykaio va Ppebei Evag TpoTTog, WaATE ATrd T
pia TTAeupd va aglotroinBei n duvatotnTa PeTAdooNG PeYGANG TTocdTNTAG TTAN-
POPOPIag TTOU ETITPETTEI TO GWG Kal aTrd TNV GAAN TTAEUpd va atro@edyovTal Ta
TTPoRAARuaTa TG HETASOONG TOU GWTOG OTNV ATUOCQAIPA.

H A0on mpoTdBnke yia Tpwtn @opd 10 1966 amd toug Kao (K.C. Kao) kai
Xokap (G.A. Hockham) ato gpyaaTrpio TnG ITT oto XdpAoou (Harlow, AyyAia).
H AUon auth ATav N XpAon evog yudAivou Kupatodnyou?!, o oTToiog ovoudoTnKe
ommikn iva. E¢aAAou, n duvardtnta diddoong Tou GwTog o€ yudAivoug (SinAe-
KTPIKOUG) KupaTodnyoug €ixe dn atrodeixBei BewpnTikd atré Toug Xovdpo Kal
NTigmmau (Debye) 10 1910. H e€aoB€vnon Twv OTITIKWY IVWV OTA TTPWTA TTEIPA-
paTa Twv Kdo kar Xékap Atav tng 1édéng Tou 1dB/30cm. Zhpepa, n e€aoBévnon
TOU QWTOG Péoa o€ pia OTITIKN iva €xel Bdoel oto 1dB/Skm?2. H Tiuf aut €ival
XauNAOTEPN (TTOAAEG TAEEIG pEYEBOUG) atrd TNV £€00BEvnon O0¢ OTMOIOBATIOTE
aAAo péoo svoupuaTto f acupuato.

H €€aobévnon oxeTiCeTal Aueca Pe TNV KaBapdTnTa Tou yuaAiou. Oco TTio
KaBapod gival To YUaAi, TOoo pikpoTePN gival n e€aocBévnon Tou. 1o oxAua 2.14.1
Qaivetal n €¢EAIEN OTNV KATOOKEUR TWV OTITIKWY IVWV. ZTNV TTEPIOXH| TToU N €€a-
o0évnon cival eAaxIoTn n aTéoTacn JE-
Tddoong yiverar pé€yiotn. Mia Tétoia Tre-
ploxl OvOUAZeTal TNAEMIKOIVWVIOKO 25

3.0

mapadupo kal, OTTwg deixveTal, Bpioke- 2.0

TQI OTNV TTEPIOXNA ME WAKOG KUPATOG AT 15 1979

1,5 péxpr 1,6 pm. 1983
10[ 1988

H BeapaTikr yeiwon Tng e€acbévnong
TWV IVWV OUVTEAECTNKE O€ OEKATTEVTE UO-
Nig xpoévia atrd Tnv avakdAuyn Toug. H 08 10 12 12 6 18
BeATiwon auth ogeileTal o€ peydAo Pab-

MO OTN YVWON KATAOKEUNG KOl ETTEEED-  xying 2.74.1 H 66NN TG EE00BEVNONG OTNV
yaoiag Tou YUoAloU OTTO TOUG OpPXQiOUG  OTITIKA iva o€ axéon pe To PRKOG KUMOTOG A.

0.5

1. Kard rov idio 1p0170 TTOU 0 XAAKIVOS aywyoS ueTapépel (‘odnyei”) 1o NAEKTPIKG peuua,
0 KUMArodnyog odnyei - uetapépel Ta KUUATa o€ LIEYAAES amooTAOEIS TTEPIOPICOVIAS Ta aTO
EOWTEPIKO TOU KAl QTTOLOVWVOVTAS Ta aTTO TIS EMIOPATEIS TOU TTEPIBAAAOVTOC.

2. yia Qwg UE unkog kuuarog A = 1,55 um.
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akoua xpoévoug. loTopikd ava@EépeTal n KATAOKEUT YUaAloU aTnv apxaia AiyuTrto,
10 oTroio ATav dlapavég yia Taxn hExP! 1 mm (n dIa@AvEIa auTr) I00OUVAET PE
e¢agBévnon ~ 20 dB/mm). ZAuepa, n idia eEaoBévnan avTioToIXEl 0 OTTTIKN iva
pnkoug trepitrou 100 km (0,2 dB/km). O1 oTITIKEG iVEG KOTAOKEUAZOVTAI OUEPTA
aTro di0geidio Tou TupITiou (SiO,) Pe Aiyeg TIPOCHIGEIS.

H Ommapén Twv ommikwy CeUEEWV KAl YEVIKA TWV OTTIKWV EMIKOIVWVIWV
BaaieTal oTIG OTITIKEG iVEG Kal £XEI MIa 10TOopia 35 TTEPITTOU XPOVWV.

MNa va Tpayuatotroin®ei pia CeUEn WYe OTITIKN iva, XPEIAETal PO QUWTEIVH TTNYRA
oToV TTOUTTO Kal évag @wPATAG 0To OEKTN. H 18aVIKA QWTEIVH TTNYR YIA TNV OTITIKN
iva gival To AéiICep (BA. ke@dAaio 4), To oTToio avatrTuXOnke TTAPAAANAQ YE QUTAV.
Etriong o1o &€KkTn w¢ @upaTthg XpnoIYoTToIEiTal N @wTodiodog (BA. KEQAAaio 4).

EPOTHXZEIX 20Y KEDAAAIOY

1. TMoia ATav Ta Kup1dTEPA CUCTAKATA 13. T Aeitoupyieg UTTOpEi va KAvel n
peTddoong Twv Apxaiwv EANAvwy; Tpiodog Auxvia;

14. Me mroiov TpoTTO peTadideTal aoUp-

2. Tloia ATAV TO TTAEOVEKTAPATA TOU 1 X i
paTta £va orfua opIAiag;

OTITIKOU TNAEypOQOU O€ OXEON ME

ToV USPAUAIKG TNAEYPaQo; 15. TMoa gival n apxr Aerroupyiag Tng

3. Tieival o TTOPTIOC Kal 0 BEKTNG; AeQTOYPOPiag;

4. Toiog ATAV 0 PUBPOG HETASOONC 16. Mo Atav T pelovekTApAT TOU
OTa QUTOPATA TNAEYPAPIKA CUOTH- TTPWTOU NAEKTPOVIKOU UTTOAOYIOTA
parTa; pe Auxvieg;

5. T eival n ToAutrAe€ia kai Trola Ta 17 . Thg kai ToTE Eekivnoe n eTToxn TNG
TTAEOVEKTAUATA TNG; MIKPONAEKTPOVIKNAG;

6. oia ival To Baoikd onueia Tou ou- 18. nMMoia cival Ta TTAEOVEKTAUATA TWV
OTANATOG KWwdIkoTToinang Mrrovto; NUIOYWYWV;

7. T eival To TNAETUTTO; 19. Ticival To OAOKANPWUEVO KUKAWHO

8. TMoia eival n apxn Asimoupyiog Tou (chip);

TNAEPUWVOU MTTEA; 20. TMoia eival Ta TTAEOVEKTAUGTA TNG

9. TMoieg BeATIDOEIG £yivav aTNV TnAe- Wn(?'aKﬁS Ot OX£on We TNV avaAo-
QWVIKA oUuoKeur amd Tov ‘EvTioov YIKA eTddoon;
ka1 Tov Xioug; 21. Tati 10 Qwg emTPéTel uWnAOUg

10. MMwg Aerroupyouoe o TIOPTIOC KAl O puUBPOUG LETAdOONG dEDOUEVWY;
BEKTNG TOU XepTS; 22. Ao T egaptdTal n eaoBEvon Twy
11. T BeAnwoeig ékave o Mapkovi OTITIKWV IVW)V;
OTOV TIOUTIO Kal BEKTN Tou XepTS; 23. ZeTola PAKN KUPOTOG Ol iveg TTa-

12. Mg yivetalr n ewpaacn otn diodo pouaiddouv TNV eAaxIoTn €£a0BOE-
Auyxvia; vnon;



KepdAaio

Méaa

Metaboang

To péoo perddoong eival ATrapaiTnTo ocUCTATIKO OTTOIOUBATTIOTE TNAETTIKOIVW-
VIOKOU OUCTHUATOG. 2T0 TTPWTA CUCTAPATA JETABOONG OTNV apXaAIOTNTA TO JECO

auTo ATAV O AEPAG.

ApyoTepa pe TNV avakdAuyn Tou NAEKTPIOUOU XPNOIUOTTOINBNKAaV oav PHECO Ol

MeTaAAIKoi aywyoi. ‘Eva dAAo péco TTou TTapouai-
AoTnKe 0TO OEUTEPO KEPAAAIO Eival n OTITIKY iva, N
OTTOIO PETAPEPEI PWTEIVA CrUaATA.

To péoo petddoong o€ KABE TNAETTIKOIVWVIAKO
oUoTNUA ATTOTEAET TO QUOIKO OpONO 1| TO KavdAi
pMéoa atrd TO OTToio TTEPVOUV Ta CAMATA, TA JN-
vUpaTa Kal ol TTAnpo@opieg, o1 oTroieg petapiado-
VTl OTTO TOV TTOUTTO OTO OEKTN.

ATTO TIG TTIPWTEG KIGAAG XPAOEIG TWV dIAPOpWV
OUOTNUATWY  ETTIKOIVWVIAG  XPNOIYOTIOINBNKav
d1d@opa UAIKG oav PHECo PeTAdOONG.

‘Evag YeVIKOG SIOXWPITHOG TV PHECWY AUTWV
givai:
® gvoupuaTta péoa
® qaoupuaTa Péoa

Q¢ aoUppaTo PECO €VVOEITAI O AEPAG, HEOW
TOU OTT0ioU PUTToPOoUV va d1ad0B0ouV Ta NAEKTPOO-
yvNTIK& KOpata A didgopa pwTelva CGrjuaTa TTou
METAQEPOUV TN XPACIUN TTANPOQOpIa.

270 evoUpuaTa Péoa avhkel dia TroikiAia atmo
UAIK& Ta oTroia XpnaigoTroinénkav Kal Xpnaolyo-

Aywyog

Mévwon

ZUVECTPaPpEVa
Cevyn

Tavia
NAEKTPIKAG
Bwpdkiong

MovwTikd
TepiBANua

Zynpa 3.1.1 OwpakioPEVO KAAWSIO
JE TTOAMOTTAG ouveaTpaupéva Zedyn
XOAKIVWV aywywv.
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TToI00VTaI PEXPI ONUEPA, TO KaBEva yia TIG IDIQiTE-
PEG 1010TNTEG TOU. ZTO TTAQICIO TWV TNAETTIKOIVWVI-
wv Ta oTroudaldTEPa evoupuata péoa diadoong
TTOU CUVAVTWVTAlI OUEPA 0 SIAPOPES EPAPUO-
Y€G €ival Ta akdAouba:
® JioUpuaTa XGAKIVa KaAwdia
® opoatovika KaAwdia
Zx. 3.1.2 O nhektpovikég B6puBog  ©  OTITIKEG iVEG
otn dKPN VO XAAKIVOU {eUyoUg KaBéva atoé ta Trapatmdvw péoa 6a avaAuBei
OTIWG aiveral oTov TaALOYPAgo. g1 guvéxela kal Ba avapepBoUV TTioNg ol Baol-
KEG Tou 1010TNTEG. 1BIaiTEPO Bdpog Ba dobei oTa
TTAEOVEKTAMATA KAl OTA PEIOVEKTAUATA O OXEON ME TN 81Ad00N TNAETTIKOIVWVIA-
KWV onuUaTwv.
TéAog, Ba avagepBouv 6Aa Ta péaa Kal ol TPOTTol O1IAd00NG TTOU ApOoPoUV Jia
€I0IKA KATNYOPia TNAETTIKOIVWVIOKWY CeUEEWV KAl OUYKEKPIMEVA TWV dINTTEIPWTI-
KWV. ZTNV KATnyopia auTh avriKouv ol UTTOBPUXIESG Kal Ol SBOPUPOPIKES CEUEEIG.

3.1 XAAKINA KAAOQAIA

MpokeiTal yia To atrAOUCTEPO Kal PTAVOTEPO

MECO TTOU UTTOPET VO XPNOIUOTTOINCEl KAVEIG yia

TNV TNAETTIKOIVWVIOKN Ceuén dUo onueiwv. H

XpPnon Tou oTtnpideTal oTnv eKPETAAAEUON TNG

MIKPAG WHMIKAG avTioTaong Tou XaAkou. Mikpr

Zyqua 313 AmA6 BwpakKiopEvo  yiKA avTioTaon onuaivel PIKPR €€aoBévnon
KOAWSIO pE TTOAATTAG elyn XAAKIVWV p . ,

o Tou OAPATOG. Ta XAAKIVA KAAWdIA XPNOIKOTIOI-

ouvTal OTn METAd00N QVOAOYIKWY CNUATWY,

OTTWG TO PEUPA TOU PIKPOPWVOU, OAAG Kal Yn@Iakwy cnuaTwy, OTTwg T peUPa

070 KaAWwdIO Tou eKTUTTWTA. [pokelpévou va emmiTeuxOei n Ceuén, xpnoiyoTtrolouvTal

OuvnBwg U0 CUPUATIVOI AYWYOI JOVWHEVOI HETAEU TOUG, OXNMATICOVTAG £T01 éva

XaAkivo {gvyog | BigUpparTo kaAwdio. To XaAKIVo {elyog (] aTTAwg CeUyog)

gival 1daviko yia xpAon o€ CeUEEIG MIKPWV aTTOOTATEWY AOYw TOU HIKPOU TOU KO-

OTOUG Kal TG EUKOANG Xpriong Tou. Ta KaAWSdIa TToU TTEPIEXOUV CeUyn CUVAVTWVTAI

OTIG OUVOETEIG PETAEU NAEKTPOVIKWV UTTOAOYIOTWYV, TNAEQPWVIKWY CUOKEUWV K.ATT.

3.1.1 Arlapwvia - Oopuvfos

2¢ éva kKaAwdio ouvnBwg TotroBeToUVTal TTOAAG XAAKIVa Ceuyn. Ta cuppaTa
ToU K&Be Celyoug, Adyw Tou OXNMATOG Toug (dUo TTapAdAAnAol aywyoi), CUPTTEPI-
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@épovTal oav Kepaies. ‘Eva pépog atmod Tnv NAEKTPIKN evépyeia TTou 0deUEl O€ €va
Ceuyog akTIvOBOoAgiTal Kal eTTNPeadel Ta yeITovika euyn. Tautdxpova KaBe {elyog
AapBavel Ta orjpata aTrd Ta YEITOVIKA Tou Celyn. To @aivouevo autd ovopdadeTal
Siapwyvia (crosstalk).

Ta xaAkiva KaAwdia AauBdavouv kal GAAa aveTTiBUUNTa oAuaTta aTod To TTEPI-
BaAAov OTTWG: aTTd akTIVOBOAIa GAAWV HECTWV PNETABOONG, ATTO KEPAIES EKTTOUTTAG,
aTTd OIKIAKEG TUOKEUEG KABWG Kal aTTO AAAEG YEITOVIKEG TTNYEG.

Ta avemBuunTa autd orpata dnuioupyolv €va peUPa TO OTTOI0 OVOAZeTal
nAekrpovikog 06pufog. Oco aufdvel TO PAKOG TOU aywyou TOCO TTEPICOOTE-
pog B6puBog culéyeTal atrd To TrepIBAAAovV. ETTopévwg Ta dioUpuaTa KaAwdia
gival akatdAAnAa yia emmkoivwvia o€ peyAAeG attooTdoelg, dIOTI TTapouciddouv
MeYAAn euaioBnaoia o€ TTePIBAAAOV BopuRou.

H guaioOnoia oto B6pufo OXeTICETAI PUE TNV EUKOAIQ PE TNV OTToIa TO PEGO
METAdOONG £TTNPEAZETAI ATTO ECWTEPIKG QVETTIBUUNTA CAPATA.

Mpokelyévou va avTIHETWTTIOTOUV WG éva BaBud Ta TTapatmavw TTPoRANPaTa,
XpnolyoTroigital pia TrapaAiayr) Twv amAwy dicUppatwy KaAwdiwv, 6TTou dUo Po-
VWHEVOI aywyoi gival ouveoTpappévol JETaEU Toug. Ta KaAwdia auTtd ovopddovTal
OUVECTPAaPHEVA SioUppaTa KaAwdia. O Bacikdg Adyog TG GUVENIEAS TOUG
givar o TePIoPIoUOS TG ANWEWS ECWTEPIKWY ONUATWY aTTd TO EUYOG.

To yeyovog autd Treplopidel Tn diagwyvia kal Tnv emidpacn Tou Bopupou. MNpdy-
MOTI HEOW CUVECTPOUMEVWY KOAWDSIWY £va avaloyikd Orjua UTTopei va diavioel
QATTOOTACEIG TNG TAENG TWV PEPIKWV XINIOUETPWV.

MNa 10 Adyo autd ATAV Kal TO TTPWTO PECO TTOU XPENCIKMOTTOINONKE OTa TnAe-
QwVIKG OikTua. Mpokelpgévou va augnbei kal GAAO N avoxr Twv KaAwdiwv OTo
B6puPo, PovwvovTal auTd e EWTEPIKO AYWYINO TTPOCTATEUTIKO TTEPiBANnUa. Ta
KaAwdia autd ovoudlovtal Bwpakiopéva (Shielded). ‘Eva Bwpakiopévo KaAw-
010 uTTopEi va TTEPIEXEl TTEPICTOTEPA ATTO éva eUYN OUVECTPOUMEVWIV AYWYWV.
Mpokelyévou va TTePIoPIOCTOUV T QAIVOUEVA dlaQWVIag, XpNOIWOTIoIEiTal dlago-
PETIKO Bripa cuvéNIENG ae kaBe Celyog. To TrepiBAnpa, avaloya pe Tn xpron Tou
KaAwdiou, XPNOIUOTTOIEITAI TTOAAEG QOPEG KAl
Yl TTPOCTACIA ATTO PUNXAVIKEG, TTEPIBAAAOVTI-

KEG, XNMIKES Kal GAAEG KaTaTrovhoelg (Yia TTO-
PAdEIYUA OTA UTTOYEID KAAWDIA).
2TIG TIEPITITWOEIG AUTEG KOTOOKEUAZETAI
amo METAANO i €10iIkd TTAAoTIKO. Av uTTdp-
XEI AvAyKn Kal yia TTpooTacia atmd PeYAAES
MNXAVIKEG  KOTATTOVIOEIG,  XPNOIKOTIOIEITAl
TTPOCTATEUTIKO UAIKG aTrd XdAuBa. ‘Eva xapa- B .
Zynpa 3.14 O1 ouvdetpeg (RJ45) pe

KTNPIOTIKO TTAPAdEIYUa XAAKIVOU GUVECTPO- ToUC oTIbioUC TEpATICOVIal 7 KaAWIBIA
pévou kKaAwdiou divetal oto oxrfiua 3.1.3. TTOU TIEPIEXOUV XGAKIVA ZeUyN.
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KATHIOPIA MEPITPA®H
3 péylom ouxvomra 16MHz,
4 péyiom ovyvomra 20MHz
p€yiom cuxveTHTQA
2 100MHz
6 péyiom ouxvémro 250MHz
7 péyiomm ouyvomTa 600MHz
[Mpodiaypagés KaAwbdinv oUpP®VA
pe To ISO/IEC 11801 kou ANSI/TIA/EIA-568

IMivaxag 3.1 Karnyopieg XAAKIVWY
OUVECTPAPMEVWY CEUYWV.

AMQAEIEX | IZXYX MOY | IZXYZ NOY
(dB) XANETAI % | TAPAMENEI
%
0,1 23 97,7
0,2 45 95,5
03 6,7 B3
04 838 912
05 10,9 89,1
0,6 129 87,1
07 149 85,1
038 16,8 83,2
09 18,7 813
1 20,6 794
2 36,9 63,1
3 49,9 50,1
4 60,2 39,8
5 684 316
6 74,9 25,1
7 80 20
8 84,2 15,8
9 874 12,6
10 90 10
20 99 1
30 99,9 0,1

IMivakag 3.2 Hiox0g kai n e€ac8évnon (amwAEIsg).

KE®AAAIO 3

3.1.2 Evpog Iwvns - eEaoBsvnon

Ta dioUpuata KaAWSIO PTTOPOUV
VO JETAdWOOUV OrUaTa e ouxvoTnTa
MEPIKWY ekaTovTddwyv MHz. ZApata
ME PeyaAUTEPN ouxvoTtnTa eivalr adu-
vaTtov va PetadoBouv péoa amod Ta
KaAwdIa auTd.

H akpiBAg Ty Tng MEyIoTNG OUu-
XvOTNTAG, N OTToia PTTOPEl va JeTadO-
O¢i o116 éva dicUppaTo KaAwdlo, eEap-
TaTal atmmo TIG SIOOTACEIG TWV AYWYWV
Kal ovopadetal eBPog {wvng.

To eUpog (wvng PeyaAwvel 600 -
YaAwvel Kal N SIGUETPOG TOU KABE XGA-
KIvou aywyouU. AvaAoya pe Tn PEYIOTN
ouyvotnTa petddoong, Ta KaAwdia e
XGAKIva ouveaTpaupéva Ceuyn xwpido-
VTl OTIG KATNYOPIEG TTOU (PaivovTal OTOV
mivaka 3.1. H Mo cuvnBiouévn €ival n
Karnyopia 5, n omoia xpnoiyoTrolgi-
Tal eUpUTOTA OTA OIKTUQ UTTOAOYICTWV.

‘Eva dANo peydAo TTpoBANPa TTou
TTapoucidletal ota XAAKIva KaAwdia
givar n peydAn €€acBévnon Tou pETa-
O100EVOU ONPATOG OE oxéon ME TNV
amoéoToon.

H e§aoc@¢évnon dcixvel 1600 pel-
wveTal N otédbun TnNG 1IoXU0G O¢ éva
OnMa, Katd Tn JETAdOON Tou Yéoa aTTd
é€va QUOIKG Péoo peTaddoong. MeTpdral
oe dB avda povada prkoug.

H €¢aoBévnon eival 101aitepa on-
MOVTIK) O0€ CAPOTA TTOU TTEPIEXOUV
UYnAEG ouxvotnTeg OTTWG Ta YWnol-
akd. EvOekTIKG avagépetal Ot éva
dIoUpuaTO KAAWdIO TTapoucidlel oTn
ouxvortnta 1MHz pia €€acBévnon g
14ENG Twv 20 dB ava XIAIOPETPO, EVW
otn ouxvotnta 100MHz Trapouciddel
€€aoBévnon 230 dB avd xIMOueTpo.
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’ Ta xaAkiva KaAwdia xpnoiyoTrolouvTal Ku- e AEnE e
plwg: (bandwidth) ovoudaZeTtal To Aoua
a) yia Tn HETAPOPE AVAAOYIKWY AKOUOTI- TWV GUXVOTATWYV TIOU UTTOPOUV VO
KWV ONUETWV Kal S1ad060Uv aveuTTodioTa péoa amo
B ; ; T0 QuUOIKG péoo. H €évvoia autr

B) yia T HETAPOPG YNPIOKWV ONPATWY O gival 1IS106TEPA ONUAVTIKA  KABWG

MIKPEG ATTOOTACEIG 0 PUBPOG HETASOONG WNPIOKWY
TTOV TrivaKa 3.2 gaivetal Tl e e§aoBévnon | SEOOHEvwY eivar avdroyog pe To

(atrwAeleg) 20dB xaverar 10 99% Tng 10X00G E0pog fivng.

TOU OfPaTog £TaAnBelovTag £T01 TO TTOPOATIG-

VW TTopddelypa. AuTo TTouU TTPETTEI VO TOVIOTET ival 0TI HE E§ao@Evnon ) anmw-

Agi1gg 3dB amopével n MICH aMd TNV APXIKA 10X0 TOU GrUATOG.

3.2 OMOA=ONIKA KAAOQAIA

‘Eva dAAO QuUOIKO pEoOo peETAdoONG TToU XpnolyoTroleital ota SikTua aAAd Kal
o€ AAeG epappuoyég (yia TTapddelyua otnv KaAwdiakr) TnAedpaan) ival To opo-
agovikd KaAwdio. To opoagovikd KaAwdio Adyw TnG KATOOKEUNG TOU TTAPOUCIACE
ONPAvTIKG KAAUTEPN CUPTTEPIPOPA OTA EEAG:

a) €MTPETTEI TN JETADOON AVAAOYIKWY CNUATWY PE HEYAAO €Upog {Wvng, Tu-
k& 500 MHz,

B) emTpéTTel TN PETABOON WNPIOKWY CNUATWY PE UPNAS pubud petddoong,
10 ekaTouuUpIa bit avd deutepdAettto (10-10°%it/s i 10Gbit/s 1 10Gb/s | 10Gbps,
Giga bit per second),

Y) €xel HIKpOTEPN €€00BEVNON KAl ETTOPEVWG UTTOPEI va JETADWAEI £€va Orua
o€ yeydAn amroéoTaon,

8) mapouaciadel peyaAiTepn avaiobnaoia oto 86pufo,

€) eival doQaAEg.

Mapddeiypa. ‘Eva xaAKIVO {eUyog UAKOUG €VOG XINIOUETPOU MWETAPEPEI NAE-
KTPIKO onfua pe 1oxu 10W. 210 TEAOG TOu KOAWDIOU TO NAEKTPIKO Ofpa £XEl I0XU
100mW. Na utrohoyioTei n e§aoBévnon Tou kaAwdiou.

‘Eotw P,=10W n 10x0g Tou ofuarog atnv apxn Tou kaAwdiou kai P,=100mW

P
n 10x0g oT1o TENoG. ATTo Tn oxéon A=10-log P—2 MTTOpEl va uttoAoyioTei N e€a-
aBévnaon. 1
. -3
A:lO‘|Og% dB = 10-log102dB = —20dB
To rpéonuo (-) TapaAeitretal S16TI deixvel ATTAWG OTI N 1I0XUG PEIWONKE, OTTO-
Te: A=20dB.
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H aoc@dAgia Tou pécou ava@EpeTal OTO TTOGO i i X
00POAEG gival TO HECO O€ EEWTEPIKEG TTAPEUPRATEIG oxnua 3.2.1 €éva opoagoviko
TIOU OKOTTO €XOUV TNV TTAPEUBOAN, TN HETABOAN 1) KaAwdIo oynuartifetal ammd dUo
KQI TNV UTTOKAOTTA TOU PETadIOOUEVOU OMUATOG.

OTwg @aiveTal kal amé To

aywyoug pE KUAIVOPIKO Oxfua.

MpooTaTeuTIKO AINAEKTPIKO UNIKO

O eowTEPIKOG aywyOoG gival péoa
oToV €EWTEPIKG KATA TETOIOV TPO-
0, WOTE 0 OEUTEPOG va TTEPIRA-
A€l TTARpWG TOV TTPWTO. AKPIRWG,
€1T€10r 01 U0 aywyoi £XoUV KoIVO
dgova, Ta KaAwdla autou Tou TU-
TT0U ovopadovTal opoagovikd. Ol

TepiBAnua OUo aywyoi diaxwpifovtal TTAR-
E&wTepikog aywyog EowtepIkdg aywydg pPwg UETGEU TOUG HJE TN xpf]crr]
€VOG UOVWTIKOU UAIKOU, TO OTTOIO

Zyifpa 3.2.1 Opoagovikd KaAwdio. ato Tn Mia atmmoTpETTEl TRV ayW-

Zynpa 3.2.2 Midgopa €idn opoago-
VIKWV KAAWSIwV.

Zynpa 3.2.3 TUVOETAPEG YIa Opoa-
Eovikd kaAwdia.

yIun €Ta@n Yetagld Toug Kal atro
TNV GAAN emiTpétTel Tn O1ddoon Tou ornpaTog. Ta
MOVWTIKA auTé UAIKG ovopdlovTal OINAEKTPIKG.

E€wTepika TO KaAWSIO TTEPIBAAAETAI OTTO €101-
KO MOVWTIKG Kal TTPOCTATEUTIKG TTEPIBANUA.

H petddoon Tou OrPOTOG OTA OPOAEOVIKA KO-
AwdIa yiveTal HEGW NAEKTPOPAYVNTIKWV KUUATWY.
Ta nAekTpopayvnTika Kuparta diadidovrtal aTo di-
NAEKTPIKO UAIKO pE Ouvexeic avakAdoelg peTalu
TwV U0 aywywv Tou KaAwdiou.

AKpIBWG AOyw TNG KATAOKEUAG TOU, TO ECWTE-
pIKG TOU OpoOEOVIKOU KaAwdiou, Jéoa OTO OTTOI0
AauBavel xwpa n o1ddoan, emOEXETAl EAGXIOTO
B6puBo. EAAxIoTn eival €TTiong Kai n €Tmidpaon
eCwTepIkWY TTapeuBoAwy. MNa 10 Adyo autd 1o
OMOaEOVIKO KOAWDIO TTPOCPEPETAI VIO QCPAAEIS
peTadooels. O eEwTepIkdS aywydg Tou KaAwdiou
KaTtd TN oUVOEDH TOU OTIG BIAPOPEG CUOKEUEG OU-
VABWG YEIWVETAI KOl TOTE OVOUALETAl EWTEPIKOS
aywyog yng.
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Ta opoagovika KaAwdia XPenaoIUoTIol- AVIITIPOGWTEVTIKES TIHES

ouvTal yia JETAd0CN TOOO AVAAOYIKWV anmwle1dy (eEao0svnorns)
600 Kal YnPIoKwyv onuaTwy. Av KATToIa og opoaéovikd kalwdia
epapuoyn atraiTei (eUEeIg ueyAAwY aTTO- SoxvémTa )
OTAoEWV, Eival amapaitnTy N XPAon (MH2) ATwAeieg (dB/km)
EVIOXUTWYV - QVAPETAOOTWVY KATA TOKTA
dlaoTAuara. Adyw Twv I01I0TATWY TOUG 1 2
QUTWV XPNOIYOTTOIOUVTAI OE TTOANATTAEG 100 10
EQPAPUOYEG, OTTWG O€ TOTTIKA dIKTUO NAg-
KTPOVIKWY UTTOAOYIOTWV (BAETTE KEQA- 1000 33
Aaio 10), o€ UTTEPOCTIKEG OUVOETEIG TOU B

Zynpa 3.3

TNAEQWVIKOU BIKTUOU OAAG KAl TNV Ka-
Awdiakh TNAeSpaan.

‘Eva PEIOVEKTNUO TV OJOOEOVIKWV KaAwdiwv gival 6TI Abyw TNG KATOOKEUAG
TOUG €ival ApKETA AKAUTITA KAl aTTAITOUV €TTIONG €10IKOUG OUVOETAPEG (connectors)
yla va ouvdeBoUv e TIG DIAPOPEG TEPUATIKEG CUOKEUEG (BAETTE oxrua 3.2.3).

3.3 A YPMATEX ZEYZEIX

EkT6G a1mé Ta XAAKIVa {eUyn Kal TO OPOAgoVIKA TTou €EETAOTNKAV OTIG TTPO-
NYOUMEVEG TTAPAYPAPOUG, HIa ATTO TIG ONUAVTIKOTEPEG CeUEEIG, PE TTOAAOTTAEG
EQPAPUOYEG, ival n acupuaTtn YeTddoan.

AcUppatn ovouddetal n {eugn Tou gival avefapTntn ammo UAIKG péoa (OTTwg
Ta KaAWDdIA) KAl XpnaolpoTrolei wg PEoo d1adoang Tov agpa A 1o Kevo. H acup-
patn peradoon otnpifetal otn 81ddoon oNUATWY OTNV ATUOC@AIPA PECW TNG
XPAong KatdAAnAwv kepaiwv. H kepaia eival éva ouotnua KatdAAnAou oxni-
MOTOG, TO OTTOi0 ETITPETTEI OTNV €VEPYEIA va TTEPAOEl aTTd TO EVOUPUATO PECO
METaPOPAS (KaAwdIo) aTov eAeUBEPO XWPOo (aoUpPaTO PEGO), PE OGO TO dUVATOV
KaAUTepn atrdédoan.

O1 Kepaieg EKTTOUTTAG, OTIG XAUNAEG GUXVOTNTEG, €ival KOTOOKEUAOUEVEG ATTO
METAAAIKG pépn. TpogodoTouvTtal e EVOANACOOUEVO PEUNA OTTO TOV TTOUTTO Kal
aKkTIVOBoAOUV OTOV XWPO NAeKTpopayvnTika KupaTta. Or kepaieg Aqewg Aaupa-
VOUV Ta NAEKTPOPAYVNTIKA KUPATA OTTO TO XWPEO KAl TA ETATPETTOUV O NAEKTPIKA
onpaTa. X0P@wva Pe Ta TTapatmdvw Ba ptropouace va dobei Eévag deuTePog opl-
OMOG YIO TNV KEPaia YEVIKA, aav «Tn oiaraén n omoia mapeuBarAerar kai mpooap-
HOLel TN ypauun UETAPOPAC’ aTov EAEUBEPO XWPO».

1. H ypauun petagopdg givai 1o €10Ik6 KaAwdIo TTou OUVOEEI THV KEpaia LIE TOV TTOUTTO N
70 OEKTH.
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Fevikd, KOTEUBUVTIKOTNTA OVOUAZETAI N O1 Baoikég 1B16TNTEG TTOU. KABOPI-

ISIOTNTA TTOU £XOUV OPICHEVA PEGT HETASO- Couv Tn Aeitoupyia piag kepaiag ivai 1o
ong va kateubuvouv To d1adiIdéuEVO KU OXAMa TNG, Kal To onueio oTo oTroio
i) G WSS (1 GOTEET) Rielier, TpOQOBOTEITAl ATTd TOV TTOPTIO. To OXA-
H éA\eiyn kaTeuBuVTIKOTNTOG Onuaivel TNV ; .

aTTWAEI GNUAVTIKOU UEPOUC TNG 1I0XUOC TOU Ma NG KaBopiel kal TNV KaTeuBuvon
OAMATOG YO Kal auTd SIadideTal TTPOG OAEG oTnv otroia Ba akTivooAolvTal Ta KU-
TIG KOTEUBUVOEIG AOXETO AV O TTAPOAATITNG HoTa, av cival KEpGI’G 8K1TO|J'ITf]§ r] mnv
Bpioketal og pia ouykekpipévn. Mevikd Ta , , , ,
evoUppara péoa BewpolvTtal KATEUBUVTIKG KGTEUQUVCW] Qo Tnv oTroia Ba )‘G“BG'
£VW) 01 aoUPUATES (EUEEIG U KATEUBUVTIKEG. vovTal Ta KUPOTa, av gival kepaia An-
To teAeuTaio dev gival amdAUTa CWOTO Wia Wng.

Kal ME XPNon KaTdAAnAwv KePAIWV Kal €l- ¥T0 TTAEOVEKTALIGTA TRC aOUOLIGT
OIK& 0€ UWNAEG OUXVOTNTEG, UTTOPEI KAVEIG nu ne ppamg

Vo TIETUXEN 1IBIAITEPA KATEUBUVTIKEG JEUEEIG. Ceuéng teplhapBaveral n avetaptnaia
NG a1oé UAIKA yéaa diadoang, TTpdyua
TTOU onuaivel 6T gival duvaTA N CelEn dUo onueiwv
XWPIG TNV avaykn évwong autwy Twv dU0 onueiwv
ME KATTOIO KaAWSIO.
Ymdpyouv PANIOTA XOPOKTNPIOTIKEG TTEPITITW-
o€1g euewv TTOU N E€TTIKOIVWYVIa Ba fATav aduvarn
XWPIG TN XPAoN acupudTwy PeBOdwv. Mapadeiy-
MaTa TEToIWV CeUgewV €ival O1 ETTIKOIVWVIEG PETALU
TAoiwv A pETAEU TTAOIOU KOl OTEPIAG, METALU €04
(POUG KAl AEPOTTAGVWV K.ATT.
270 PEIOVEKTAMATO TWV OOUPHATWY (eUgewv
mepIAapBdavovtal n peydAn 10XUG TTOU aTTaiTeiTal,
Zyrjua 3.3.1 Kepaia Aopugopl-  TTPOKEIEVOU TO GAPATA va B1ad0B0UV 0t PEYAAEG
KNG Anyng. QTTOOTACEIG.

H atraitnon auth ogeiAeTal oTn PeydAn e€aobé-
vnaorn TTou TTapoucidlouy Ta orjpaTa Katd Tn 81ddoor) Toug atnv aTudéo@aipa. Eva
GANO pEIOVEKTNPO TWV aoUpPoTWY (eUgewv gival n YeyaAn euaioBnoia Toug o€
TTAPEUPOAEG €iTE QUOIKES (BOPUPOG) €iTe TEXVNTES. KATA GUVETTEIO N ACPAAEID TWV
METABIOOUEVWYV TTANPOPOPIWV £ival XAUNAL, MIa Kal €ival OXETIKG EUKOAN UTTO0e0N
€iTe N TTAPEUPOAR TOUG EITE N UTTOKAOTTA TOUG.

EmmrAéov o1 aocUppateg Celgelg eival 1IdiaiTepa euaiobnTeg oTo BOpuRo TG00
TOV TEXVIKO 000 Kal Tou TTEPIBAAAovTOG. O B6puBog o€ pia TNAETTIKOIVWVIOKN (eU-
&n eivar 6Aa Ta ofpaTa, QUOIKA ) TEXVNTA, TTou AauBdvovTal, yadi ue 1o Xprioigo
onua, amo Tnv Kepaia Tou OékTN. OTav autdg o BOpuBog @Tacel va yivel 1600
MEYAAOG 6G0 TO oA, TOTE gival adUvaTo yia To OEKTN VA AvAyVWEICEI TN XPAOCIUN
TTANPOPOpPIa TTOU UETAPEPEI TO OTA.

O1 aoUppaTEG ETTIKOIVWVIEG XPNOIMOTIOIOUVTAI YIO UETAdOON ONUATWVY TO
oTToia YETAPEPOUV PWVH, dedouEVa ) TNAEOTITIKA TTpoypduuaTta. Mpokeiuévou
va petadobei To oTToIodATIOTE ONUa, €iTe aAUTO eival Qwvr], €iTe TTAnpoopia
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50 Hz - diavopn NAeKTPIKAG 10XU0G

Opatéd gaopa
AKOUGTIKEG R ouyveTnTeg 20 Hz - 20 kHz A: 400-700nm  F4.3x10™-7.5x10%Hz
AckTiveg MNapa
20 kHz MikpokUpata 10*? Hz AxTiveg X
3 ETikoivwvieg Ymépu-
Pdadio TV Pavrap BpeC

500 kHz 1GHz

50 MHz 300 GHz 10%Hz 10®Hz  10®Hz 10*Hz

Zxnpa 3.3.2 Ol KUPIOTEPEG TIEPIOKEG TOU NAEKTPOHAYVNTIKOU PACHATOG KOl N XPrioN TNG KAOE TTEPIOXNS.

aTTaITEITAlI N XPon €vOog avaAoyikoU GAPOTOG, TOU @opéa A @EPOVTOS (BAETTE
KEPAAaio 5).

AvdAoya e TRV TTEPIOXH TUXVOTHTWY OTNV OTTOIQ AVAKEI N ouxXvOoTNTA TOU (E-
POVTOG ORUATOG, TO TEAEUTAIO XOapakTnpileTal atmd pia ocipd 1816TNTEG, OTTWGS N
atmdéoTaon PETAdoOoNG, TO EUPOG JWVNG Kal N KATEUBUVTIKOTNTA.

2ANEPa aocupuaTeg CeUEEIC XPNOIUOTTOIOUVTAl O€ DIAPOPES TTEPIOKEG TUXVOTH-
TWV avaloya Je TIG aTTAITACEIS TNG KABE e@appoyng. MNMPoKeINévou va TUTTOTTOIN-
BouUv o1 DIAPOPEG TTEPIOXEG TUXVOTATWY KAl Ol EQOPPOYEG YIO TIG OTTOIEG UTTOPEI
va xpnoiyotroin®ei n kA0e pia ePIOKT], TO OUVOAO TWV CUXVOTATWY f aAAIWG TO
NAEKTPOHAYVNTIKO QAoUa £XEl XWPIOTE aTTd TOUS d1EBVEIC OpYaVIOUOUG O€ OUYKE-
KPIMEVEG TTEPIOXEG, OTTWG GaiveTal 0TO oxnua 3.3.2.

KdaBe pia atmd auTég TIG TTEPIOXES XPNOIUOTIOIEITAI VIO CUYKEKPIMEVES EQPAPO-
Y€G. ZToV TTivaka 3.4, @aivovTal QUuTEG Ol TTEPIOXEG, Ol OVOUOTIEG TOUG, KABwWG Kal
TA QVTIOTOIXO PAKN KUPOTOG.

H emAoyn Tng KaTAAANANG ouxvoTtnTag e€apTtdral KABe @opd atod TIG aTTAITA-
OEIG TNG OUYKEKPIPEVNG Ceugng. 'ETol, yia TTapddelyua n Xprion uywnAwv ouyvo-
TATWV (HF) emtpémel Tn d1adoon o€ PeYAAEG ATTOOTACEIG, N TTOOOTNTA OPWG TNG
TTANPOYOPIAG TTOU UTTOPEI VO PETAPEPEI TO AVTIOTOIXO Orua gival pikpr. Etiong
Mia kai n 1ddoan G€ aUTHA TNV TTEPIOXT CUXVOTHTWYV Eival JUn KAaTeuBuvTIKN (YiveTal
OnAadn TTpog OAeG TIG KaTeuBUVOEIG) atraitodvTal TTOAU I0XUPA OUOTA, TTPOKEIE-
VOU auTd va @TACOUV OTOV TTPOOPICHS TOUG Kal va Yivouv avTIANTITd.

Mia TrepIoxr) CUXVOTATWY UE IBIAITEPO HEYAAEG EQAPUOYEG EivVal QUTH TWV MIKPO-
KUMATIKWV OUXVOTHTWYV, 1 o110ia kKataAapavel Tnv mepioxr ammd 1-30 GHz.

O1 aoUppaTeg CeUEEIC O QUTA TNV TTEPIOXT TUXVOTATWY (UIKPOKUMPOTIKEG CeU-
&eig) mapouaoiddouv peydAn avamTuén Ta TeAEuTaia xpovia, AOyw Twv I0IAITE-
PWV XOPAKTNPIOTIKWY TOUG. |OTOPIKA TA WIKPOKUMOTIKG cuoThuata dpxXioav va
XpnolyotrolouvTal atrd Tn dekaeTia Tou 1940 cav TEKTACN TWV PABIOPWVIKWV
OUXVOTNTWV.
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Ovopooia >0pporo [Zuxvémreg| Mikn Ovopooia | Xapokmpiouos
() Kbpartog |  KupdTtov
oy

IMoAV XapnAég
SUVOTNTES VLF 0-30 kHz | >10 Km | MupiopeTpikd
(Very Low F)

XapNAES Zoxv. LF [30-300 kHz | 10-1Km | Xi\opetpiké |  Makpd (L)

(Low Freq.)
Meoaieg Zuxv. : 1000-100 2 p
(Medium Freq) MF 0,3-3 MHz m EkaTopETPIKG Meoaia (M)

YynAég Zuxv.
(High Freq.)

Bpayéa

HF | 3-30 MHz [100-10 m | Agxopetpikd KAQ9

IMoAD YYnAég Zuyv.

(Very High Freq) VHF  |30-300 MHz[ 10-Tm MeTpika YmepPpayéa (U)

ESapeTIKG
YynAég Zuxv. UHF | 03-3 GHz | 1-0,1m | AeKOTOMETPIKG
(Ultra High Freq.)
YmrepuynAég Zuyv. SHF 3-30 GHz |10-01 em ExaTooTope-
(Super High Freq.) ’ TPIKG
Yrép-YmepupnAég ~
Soyv. (Extremely | EHF  |30-300 GHz| 10-1 mm X'A'T(:)‘f;g*‘a

High Freq.)

IMivaxag 3.4 Teployxég ZuxvoTATwy, MrKn KUPATwy kal Ovouaaieg.

H €EENIEN TNG MIKPOKUWPOTIKAG TEXVOAOYIOG OUVOEETAI AUETA PE TNV AVATITUSN
TWV CUCTNPATWY pavTdp. Ta TTEPICCOTEPA CUCTANATA QUTHG TNG KATNYOPIag XpNn-
OIJOTTOIoUV oUXVOTNTEG aTTo 2 €wg 18 GHz. H petddoon o€ auTr) Tnv TTepIoXA TTa-
pouciadel yeyaAa TTAEOVEKTAHOTA, QVAUECT OTA OTTOIa €ival KAl 0 UYPNAOG pubuog
peTadoong dedopévwy TTou eTavel Ta 300 Mbit/s.

O1 YIKPOKUPATIKEG CeUEEIG cival ApKETA KATEUBUVTIKEG, €I0IKA OTIC UPNAOTEPES
MIKPOKUMATIKEG ouxvoTNTEGS. M TO Adyo auTd eival TTEPICTOTEPO ACPAAEIG aTTd
TIG KOIVEG aoUppaTeg Celtelg. Mpdyuari, yia va TTapeuBAnBei | va uttokAaTTEl pia
MIKPOKUMATIKN CeUEN, Ba TTpéTTel KATTOI0G va Bpebei pe pia kepaia oTnv eubeia TTou
EVWVEI TOV TTOUTTO PE TO OEKTN.

2Ta PEIOVEKTAMOTA TWV PIKPOKUUOTIKWY CeUEewV Ba TTPETTEI v GUUTTEPIANPOET
n €uaicbnoia Toug oTa AOXNUA KAIPIKA QAIVOUEVA, KOBWG IO KAKokalpia givail
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mBOavév va 0dnNynaoel akoun Kail aTn dIakoTrr NG eugng. To onuavTIKOTEPO OUWS
XOPAKTNPIOTIKO TWV MIKPOKUUATIKWY CeUEewv gival OTI aTTAITEITAI OTITIKE £TMAPN
METagU TToPTTOU Kal OEKTN. MNpokeigévou va emTeuxbouv CeUgelg peyallTepwyv
QATTOOTACEWYV, ATTAITEITAI N XPrON OVOUETASOTWV.

MNa akéun peyaAuTepoug pubpoug petddoons Kabwg Kai ueyaAUTEPN KaTeUBU-
VTIKOTNTA (KOl Ao@AAEIQ) UTTOPOUV va XpnaiuoTroinBouyv Ta utrépubpa KUPATa KO-
Bwg kai Ta laser. Ta TpwTa xpenoihotrolotv ouxvotnteg atmd 10 éwg 10* Hz kai
Ta deUTepa atmod 10 €wg 101 Hz. duaikd o1 CeUEeIg auTéG XPNOIPOTTOIOUVTaI VIO
MIKPEG aTrooTAoEIG AOyw TNG PeYAAng e€acBévnang TTou TTapouciadouv auTég ol
ouxvoTnTeG oTnV atpudo@alpa. O1 oTITIKEG iveG, TToU Ba e€ETAOTOUV OTN OUVEXEIQ,
MTTOPOUV va 0dnyouv To wg aTrd TIG TTNYEG laser o€ TTOAU peydAEG aTTOOTACEIG.

O1 ouyvOTNTEG OTIG OTTOIEG EKTTEUTTOUV OI TTNYEG laser gival TTOAU peydAeg, TnG
TaENG Tou evog ekaToppupiou GHz. O1 TTEPIOoXEG TOU PACGHUATOG OTIG OTTOIEG EKTTE-
MTTOUV €ival: n uTtEpuBpn, N opaTA Kal N uTTEPILONG TrepIoxn. O1 TTNyEG YE TOGO
MeYAAn ouxvoTnTa XapakTneifovial Jovo atrd To PIAKOG KUPATOG (A) Kal AéyovTal
PWTEIVEG TINYEG 1] OMITIKEG TINYEG.

H ouxvotnta utroloyiletal eUkoha atmd Tn oxéon, f=c/A. MNa mapdadeypa pia
Tnyn laser pe prikog kOpatog A=1,5um = 1,5-10° m Ba €xel guyvotnTa:

f= ¢/h= (3-10°m/s) / (1,5-10° m) = 200.000GHz = 200THz.
2TIG TTNYEG AUTEG, N OUXVOTNTO CUVABWGS aVO@EPETAl OAV «XPWHAY, EVW N
EKTTOMTTT) TOUG AEYETQI KOI OKTIVOBOAIQ 1] QWTIOHOG.
3.4 ONTIKEX INEX

3.4.1 Elocaywyn

To 1m0 TTPpONYHEVO, OTTO TEXVOAOYIKAG TTAEUPAG, PUOIKO PECO TO OTTOIO XPNOl-
MOTTOIEITAI OTIG TNAETTIKOIVWVIES VIO TN PETAdOON CNUATWY Kal TTANPOQOPIWY Eival
ol oTITIKEG iveg (optical fiber). MNpokeiTal yia iveg yuaAioU, o1 oTToieg €xouv TNV 101-
oTNTa va eyKAWRICOUV TIG QWTEIVEG OKTIVES (TO PWG) Kal va TIG 0dnyouv TTpog Jia
OUYKEKPIPEVN KaTeUBuvon.

H xprion Twv OTITIKWV IVWV YIa JETAdOON CNUATWY OTnpEifeTal oTnVv 16€a TNG
XPNOIKOTIoIiNGNG TOU QWTOS WG YopEéa TNG TTANPOQOPIag avTi yia To pedua, TO
OTT0i0 XpnoldoTroIEiTal aTa XAAKIva kKaAwdia. MNa va emTeuxOei autd, xpnaoiuo-
TTOIEITAI OTOV TTOUTTO Mia TTRYR @WTOG 1 AAAMIWG pia @wTeIvR TinyR. H TTnyn
auTh TTapdyel éva QWTEIVO Ofud, TO OTTOI0 BIGPOPPWVETAI PE TIG TTANPOPOPIES
TTOU TTPETTEI VO HETAD0B0UV aTTd TOV TTOUTIO TTPOG TO OEKTN.
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H diapodpewan ptropei va yivel avaBoofrivoviag tnv TNy Tou QwTog PE TO
pubuod TG TTANpoopiag, dnAadr To éva (1) va avTIoTOIXEI O€ PWG Kal TO PNdEV
(0) o€ okoTO0G.

To @w¢ TToU TTAPAYOUV OI WTEIVEG TTNYEG BPIOKETAI TNV TTEPIOXH TOU UTTEPU-
Bpou kai dev gival opatd atrd To AVOPWTTIVO PATI. ZTNV GAAN TTAEUPd TNG OTTTIKNG
ivag (0710 OEKTN) UTTAPXEI £VAG AVIXVEUTAS PWTOG.

‘Evag T€TOI0G aVIXVEUTAG €ival 0 @WTOOEKTNG (Ba TTAPOUCIACTEN OTO KEP. 4), O
oTT0iog, 6Tav QwTileTal, TTAPAyEl éva PIKPO peupa. ‘ETol, petatpétrel Ta QuTeiva
onuaTta o€ NAEKTPIKA. Ta NAEKTPIKA CHPOTA TTOU TTEPIEXOUV TNV WQEAIUN TTANPO-
@opia TTepvoUV OTIG ETTOUEVES BABUIBEG NAEKTPOVIKAG ETTEEEPYOTING.

3.4.2 H 8108001 TOU PWTOS

H 81ad0oan Tou WTAOG OTIG OTITIKEG IVEG UTTOPET VA TTEPIYPAPET PE TN YEWMETPIKA
OTITIKA. TN YEWWETPIKN OTITIKA TO QWG TTOPIOTAVETAI PE OKTIVEG Ol OTTOIEG KIVOU-
vTal o€ euBeieg ypappég.

To @wg, 6Tav cuvavTicel pia em@dveia TTou diaxwpilel duo diagavr) Péaa,
MTTOpPEI €iTE VO avakAaOTEi €iTe va uttoaTel d1IaBAaan. Mia TéTola SIaXwPICTIKN ETTI-
@avela gival auTtr YeTagU agépa Kal vepou.

H 01d6Aaon Ba yivel katavonTA Ye 1o akdAouBo Trapddelyua. ‘Eva poAipi 1o
oTtroio eival piooBuBiopévo aTto vepd @aivetal, Adyw Tng didBAaong, va gival oTra-
opévo. H ywvia pe Tnv otroia atrokAivel n d1abAwpevn akTiva e¢aptdral amd mnv
OTTTIKI] TTUKVOTNTA TOU KABE pECou.

To YETPO TNG OTITIKAG TTUKVOTNTAG VOGS PECOU gival 0 deikTnS didBAaari¢ Tou. O
deikTng d1aBAaaNg evog péoou (n) ival 0 AOyog TNG TaxUTNTAG TOU WTOG OTO KEVO
(e) mpog Tnv TaxUTNTa TOU PWTOG OTO PESO: N=C/u.

H Taxutnta TOU @QWTOG OTO Kevo  gival

AEIKTHX

YAIKO | 0 OAASHE Cf300.0100km/s. H T’GXU"I'I’]TG TOU’ PWTOG gs 0110|o,-
OnTTOTE AAAO Blagaveg pEao (u) gival HIKPOTEPN ATTo
KEVS 10 TNV TaXUTNTA Tou 07O KEVO. O deikTng d1dBAaang (n)

ETTOMEVWG €ival TTAVTA PEYAAUTEPOG ATTO TN Jovada.

G L) O d¢ikTng d1GBAaCNG Tou YuaAioU PTTOpPEi va Tpo-
VEPS 133 TTOTTOINGER KATG T SIAPKEIN KATACKEURS TOU €8V
YOO 15 TTpooBEécoupe dIAopa UAIKA.
210 oxnua 3.4.1 @aivovial PEPIKEG AKTIVEG Ol
SiapdvT 25

IMivakag 3.5

1. Orav 10 péoo eival opoyeVvE, ol akTiveg gival eUBEisg.
2. O o¢iktng 01a6Aaang rou yuaAioU utropei va maper Tiuég armrd 1,4 uéxpr 1,6.
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OTTOIEG TTPOEPYOVTAI ATTO QWTEIVA TTNYNA
TOoTTOBEeTNUEVN Péoa o€ éva PECO ME -
y&Ao O¢iktn d1d6AaonGt (T7.X. YUQAI).

O1 akTiveg QuTég, av OouvavTHOOUV
TN SIOXWPIOTIKA ETTIQAVEIQ VOGS GAAOU
Méoou pe MIKPOTEPO OeikTn BIABAaoNg
(1T.X. a€pa), TOTE:

a) PEPIKEG akTiveg dlabAwvTal Kal €l
oépyovTal oTo deuTEPO PETO (aKTiva 2),

B) pepIKEG aKTIVEG avakAwvTal Kal
TTAPAPEVOUV OTO TTPWTO PECO (akTiva 3),

Y) éva pépog amod Tnv akTiva 4 ava-
KAGTQI Kal TTOpaUEVEl OTO YUOAI (aKTiva
1).

O1 akTiveg o1 oTroieg Oev KOTOQEP-
VOUV va OIaTTEPATOUV TN BIAXWPIOTIKN
em@aveia (okTiva 3) Tabaivouv oAlkn
ECWTEPIKN avadxkAaon.

H 1o pikpn ywvia 6, yia Tnv otroia ol
aKTiveg O dIaBAwvVTal, aAAG avakAWwvTal
Kal TTApaPEVOUV OTO apXIKO PECO, OVOo-
MAleTOl OpPIaKR YwVia?Z,

3.4.3 H oun 1N OomTIKAS ivag
KOl N HETAS00N TOU PWTOG

O1 OTITIKEG iVEG OI OTTOIEG XPNOIKOTTOI-
ouvTal oav Yéoa JETAd00NG KATAOKEUG-
Covtal a1rd yuaAi upnAng kaBapdTnTag.
21NV TEAIKN HOP®N TNG N OTITIKA iva PoId-
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YUGAi n,

) agpagn,
n>n,

Zynpa 3.4.1 O1 akTiveg TNG TMynAg S kaTeuBU-
vovTal atmd péco e peydAo deiktn didBAacng
(8.8.), o€ péao pe pikpod 8.5.

(@)

i MpooTaTteuTikd
rUfl()\IVO MepiBAnua
Fudhvog  MepiBAnpa
Muprvag
®)

Zynpa 3.4.2 (a) Toury ommKAg fvag (B) AetrTo-
HEPEIa BIOOTPWHATWONG OTITIKAG VaG.

Cel TTOAU e pia AeTTTA S1dgpavn TpiXa. 2T0 ECWTEPIKO TNG TO YUOAI UTTOPEI va PETO-
0idel To Pwg. To TrepiBAnua (To oTroio BpioKeTal ESWTEPIKE) EEATPAAIEI OTI TO PWG

Ba TTapapével cuveXxws YEoa oTny iva.

To kevTpIkd PEPOG TNG ivag ovouddeTal mupnvag. To mePiBAnMa £xe1 PIkpo-
TepO OeikTn S1dBAaoNG atd Tov TTUPrVa Kail ToV KAAUTTTEI KUAIVOPIKG (BAETTE OXAMO

1. Ta péoa pe peydlo deikn dicBAaons ovouddovrai TTUKVA.

2. Ovoudlerai emiong Kai Kpioiun ywvia.
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MpoaTaTeuTikO KAAUPUO

MepiBAnua
OAIKA
avakAaon
Nupfivag Pwreivi
Pwrevi déoun
™myn

Zynpa 3.4.3 O unxaviouog S1ad0ong oTnv OTITIKA iva.

Pwrevi .
™y duwreivég
OKTiVEG
A) MoAUTpoTIN OTTTIKY iva BpaTikou
OeikTn
Dwrevi i
™y ®wT§|vsg
OKTiVEG
B) MoAUTpoTtINn OTITIKN iva diafabpi-
opévou deiktn
Pwreivi Dwrelvég
™yn QKTIVEG

') MovétpoTrn oTrTikn iva

Zynpa 3.4.4 H diadoon oTig TIOAUTPOTTEG KAl OTIG HOVO-
TPOTTEG OTITIKEG IVEG.

KE®AAAIO 3

3.4.2). O mrupnivag (core) kai 10
mepiBAnua (cladding) poidlouv
ME KUAivOpoug pe Koivo dgova.
MNa Adyoug TpooTaCiag TOTTO-
Beteitan katd TN OIAPKEIQ KATA-
OKEUNG TNG ivag pia emkaAuwn
(TTPOCOETO TTPOCTATEUTIKO TTEPI-
BAnua) ammd ouvBeTIKO 1 TTOAU-
MEPEG UAIKO TO OTToi0 au&dvel TNV
avToxr TngG.

To @wg TTOoU €lI0dyETAlI OTOV
TTUpiva 00eUEl OTO E€0WTEPIKO
TOU HE OI0DOXIKEG QVOKAACEIG
otV em@avela  dlaxwpiopou
TTUpRAVa - TTEPIBAAUATOG.

Me 11 oAIkéG avakAdoEIg
TO QWG avakAaTal Sl1adoXIKA
(oxAua 3.4.3) kal ouveyicel TNV
TTopEia TOu GTOV TTUPHVA, XW-
pic Kapia akTiva va dlabAaoTei
Kal va dla@uyel aTo TrEPIBAnuUa.
‘ETO1 N OUVOAIKA QWTEIVA €VEP-
yela TTapapével  eyKAWRIoPEVN
OTO ECWTEPIKO TNG OTITIKAG ivag,
ME QTTOTEAETUA €va ATTOOTEAAS-
MEVO QWTEIVO ORuUa va UTTOPEi
va dlavuaoel TTOAU JeyAAeg aTTo-
OTAOEIG PHE EAAXIOTEG OTTWAEIEG,
o€ oxéon Pe oTrolIodNTTOTE AAAO
MECO uETAdOONG.

AvdaAoya pe Tn SIGUETPO TOU TTUPAVa Kal TN JIAd00N TWV QWTEIVWV OKTIVWY,

UTTAPXOUV Ol €EAG KATNYOPIES IVWDV:
* H moAuTrporn (multimode)

e H povérpomn (single mode 1 monomode)

21NV oAUTPOTIN S1Ad00N éva PWTEIVO CHUA, TO OTTOIO OTTOTEAEITAI ATTO TTOA-
AEG QWTEIVEG OKTIVEG, €I0€pXETAlI OTOV TTUPAVA TNG OTITIKAG ivag. H k&Be akTiva
avakAdTal ge SIAQOPETIKA ywVvia aTa TOIXWHATA Tou TTEPIBAAUATOS. AvaAoya e TN
ywvia pe TNV otroia e10€pxeTal n KABe akTiva 0deUel KATA WrKOG TNG OTITIKAG ivag

dlavuovTag d1apopPETIKO dPOUO.

Etreidn akpiBwg utrdpyxouv TTOANOI TPOTTOI HETABOONG TTOU AVTIOTOIXOUV OTIG
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01adpOouEG TWV akTivwy, n diddoan auTr ovoud-
Cetal moAuTporn (multimode). O1 iveg TToU
ETMTPETTOUV AUTOU TOU €iBOUG TN PETABOON PWTOG
ovopddovtal moAuTpoTEg iveg. OTTwg gival Aoyi-
KO, 0 KAOg TPOTTOG PETABOONG £XEI DIAPOPETIKO PA-
Kog. ETTopévwg, n k&Be akTiva @Tavel o€ diagope-
TIKO XpOvo aTnV AAAN Akpn TNG OTITIKAG ivag. AuTtd
EXEl WG QTTOTEAECUA TN CNUAVTIKA TTOPANOPPWON
Tou opartog. EmirAéov, Adyw Tou OTI KATTOIEG ATTO
TIG OKTIVEG BEV ETITUYXAVOUV OAIKy avdkAaon, n
MEBOBOG auTr) diddoong eTTIPEPEI KATTOIA TTPOCOE-
TN €€aoBévnan 010 PWTEIVO OAUA.

O1 TTOAUTPOTTEG OTITIKEG iVEG XwpilovTal g€ dUO
Baaikég katnyopieg, avaAoya Pe TNV TIUA Tou Oti-
KTn d1GBAacnG oToV TTUPVA:
® jveg Bnuarikou deiktn 61a6Aaonc (Step index)

Kal TIG
* jve¢c  OlaBabuiouévou

(Graded index)

O1 TpwTEG XapakTnpidovTal atrd aTTéTOuN JETA-
BoAn Tou deikTn d1GBAaoNG PETAEU TOU TTUPRVA Kal
mepIBAfuartog. ‘Exouv diaotdaoelig 50/125 pym kai
62,5/125 pm. To 50 ka1 62,5 ym €ivai n dIAPETPOG
TOU TTUPAVA, evw 10 125 um gival n e§wtepikn did-
METPOG TNG ivag. H e€acBévnon yia TiG iveg Bnpa-
TIKOU d¢iktn d1d6Aaong (step index) eivar 10-50
dB ava xIAiopeTpo. Eival ol o atrAég kar @Onveg
OTITIKEG IVEG VIO EQAPUOYEG TTOU BEV £XOUV PEYAAES
ATTAITACEIG O€ EUPOG {WVNG.

o¢iktn  O1GBAaonc

Inyés Exmopmijs
ONTIKOV INUdToV

YTépxouv 600 BaoIKEG KaTnyo-

PIEG TTNYWV OTITIKWV CNUATWV:

A) O mnyég Aéilep (Laser-

Light Amplification of Simulated

Emission of Radiation) ue T

akO6AouBa TTAeoveKTAUATA:

® MeyaAUTepn 10U EKTTOUTTHG

® YwnAdTepo pubuod pETAdO-
ong

® Eival oxeddév povoxpwua-
TIKA TTOU onuaivel OTI EKTTE-
MTTEl OE £VO OUYKEKPIPEVO
MAKOG KUPATOG

B) O1 diodo1 ekmroutng (LED-

Light Emitting Diode) pe Ta

€¢NG TTAcoveKTANATA:

® XapnAoTepo KGOTOG

® MeyaAUTepn didpkeia {wng

* Mikpn euaioBnaoia o€ peTa-
BoAég Tng Beppokpaaiag

Zyipa 3.4.5 Kahdia oTTIKWY
IVWV VIO OIGQOPEG EQAPHOYEG.

H delTepn KaTnyopia TTOAUTPOTTWY IVWV gival ol iveg SraBa®piopévou o¢i-
KTn OIG6AaONG. Z€ AQUTEG TIG iveg 0 BeiKTNG dIGBAaCoNG HETARBGAAETAI OMOAG OTTO TO
KEVTPO TOU TTUpRva TTpog To TrepiBAnua. H diapopd autr) oTo deiktn d1dBAacng
avaykadel TIG akTiveg va @BAaoouv Tautdxpova aTnv GAAn dkpn Tng OTITIKAG ivag,
TTapOAo TTou N KABe pia diavuel SIaQOPETIKY aTTdoTACN.

H €¢aocBévnon yia TG iveg diaBabuiouévou deiktn didBAaong (graded index)
givar 7-15 dB ava xiAidueTpo. O iveg auTég XpnoiuoTTolouvTal o€ BiKTua UTTOAO-
YIOTWV KAl € €QAPUOYEG TTOU ATTAITOUV PeEYAAO €Upog uvng. 1o oxnua 3.4.4
QaiveTal N TTOPEIQ TWV OTITIKWY AKTIVWY KAl OTIG U0 TTEPITITWOEIG.
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EgaoBévnon (db/km)

2,54

2,04

08 1,0 1,2 1,4 1,6 1,8
Mnkog KUpaTtog A (um)

Zynpa 3.4.6 Napabupa xaunArg e€0oBEévnong OTIG HOVATPOTTEG

OTITIKEG VEG.

Epappoyés OnTikwv Ividv

® Ye TOmmKA SikTua H/Y yia eTTIKOIVWViEG DESOPEVWV UWNAWY
TAXUTHTWV.

® 310 a0TIKA SiKTUQ OTTOU ATTAITEITAI N KAAUWN PeYAAwY aTTo-
OTAOEWV PE uWnAoug pubuoUg PHETABOONG.

® Y& TNAETTIKOIVWVIOKESG CEUEEIG EYAAWY aTTOOTACEWY TOGO
€TTIVEIEG GO0 Kal UTTORPUXIEG.

® Ye OUVOLOEIG OE BIOUNXAVIKEG TIEPIOKEG ME UWNAS ETTITTESO
nAekTpopayvnTikoU BopUBou aAAd kai uwnAoU Kivduvou yia
€KPAEEIG aTTd OTTIVONPEG.

® [a petddoon Sedopévwy PE UWNAEG aTTAITAOEIG AoPAAEIag
aTré eEWTEPIKEG TTAPEUBOAEG KAl UTTOKAOTTEG, OTTWG TA GTPOTI-
wTIKG SiKTUA.

KE®AAAIO 3

‘Exel amodeixBei wg
600 HIKPOTEPN Eival n did-
METPOG TOU TTUPRVA, TOOO
Aiyétepol 1poTTOl pETddO0-
ong uttapxouv. Otav auTn
N SIGUETPOG PEIWBET Kal Yi-
VEI TTAPATTAACIA PE TO PA-
KOG KUMOATOG TOU QWTEIVOU
ofgatog, oTropével pévo
évag TpOTTOG pETAdoOong,
0 afovikég. H perddoon
ovopadeTal TOTE HOVO-
Tpomn (single mode). H
OIGUETPOG TOU  TTUPVA
OTn MOVOTPOTIN OTITIKA iva
gival 9um Kai n €CWTEPIKN
O1GueTpog NG ivag eivai
125um (9/125). H €€aobé-
vNon TNG HOVOTPOTING ivag
OTO QWG TTOU £€XEI MNAKOG
KUparog 1,5um gival oAig
0,19 dB avd xihidpeTpo. H
TEPIOXA auTr) Tou paopa-
T0¢ ammd 1,5 €éwg 1,6um
ovoudadeTal Tapabupo
xaunAng e€acBévnong xai
@aiveral oto oxnua 3.4.6
(TrapaBupo B). Z1o oxAua
3.4.6 @aivetal kal éva deuU-

TEPO TTapGBupo (a) otnv trepioxn 1,3um. H tTepioxn Twv 1,5 uym xpnaoiyoTroigital
ONMEPA OTIG TNAETTIKOIVWVIEG Kal OTIG CEUEEIG JEYAAWY ATTOOTATEWY, EVW N TTEPI-
oxn Me PAKOG KupaTtog 1,3um (TTapdBupo a) xpnoihoTTolEiTal OAO Kal TTI0 OTTAVIA.

H povaTtpotin iva gival n kataAAnASTEPN yia CeUEEIG HEYAAWY ATTOOTACEWY Kal
€Kel OTTOU aTTaITOUVTAl UWNAOI puBUOi peETAdoong. Puaikd ol iveg AUTEG TTOPOUCI-
dlouv KATTOIEG BUOKOAIEG OTNV El0AyWYr OPKETOU QWTOG OTOV TTUPFVA TOUG, IO

Kal N SIAUETPOG TOUG gival TTOAU HIKPT).

210 BacIK& TTAEOVEKTHMATA TNG OTITIKAG ivag £vavTtl Twv GAAwV eveUPUATWY

péowyv diadoang TrepiAauBdavovTal Ta akéAouba:

e Or1 oTTIKEG iveg DIaBETouv TTOAU peyaGAo €Upog {WvNG CUXVOTATWY, PE QTTOTE-
Aeopa va emmTuyXavouv uywnAoug puBuoug peTadoong, TTou, PE TTOAUTTAEEIQ,
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@Bavouv akoun kai Ta 128 Gbit/s. To
peydAo eUpog {wvng (Af) TTpokUTTTEI

Omrrikor EvioyuTég

wg eﬁr']g: To 1987 o1 gpeuvnTég TOU [avetmioTn-
Miou Tou ZaouBdutTov oTnv AyyAia Kai
A\ G AT&T oTnv AepIKr) avakdAuwav pia
Af=f—f = (c/\,)~(c/\) = Af=c- 1 iva ue TTPOCHIEEIC, N oTToia PTTopPoUcE va

)‘1')‘2 eVIOXUOEl TO OTITIKO GAPA TTOU UETAdIOO-

TaV OTO E0WTEPIKG TNG. H oTroudaia auTr)
1600-10°- 1500-10° H avakaAuywn odrynoe oTnv avdamTuén Twv
: i i OTITIKWV EVIOXUTWY, KAVOVTAG TTEPITT TN
1600-10° - 1500-10° METATPOTIF) TOU OTITIKOU ONUATOG O€ NAe-
KTPIKO, TTPOKEINEVOU QUTO Va EVIOXUBEI Kal
= Af =12.500GHz. aTn GUVEXEID VO EAVOUETATPATIEI OE OTTTI-
KO, Y10 VO CUVEXIOTEl n diddoaon.

=3.10°

AGYW TNG KATAOKEUNG TOUG Ol OTTTIKEG iVEG €ival QVETTNPENOTES ATTO NAEKTPIKA
Kal JayvnTIKG TTedia Kal Kat@ GUVETTEIQ aTTo eEWTEPIKA orpaTa BopuBou. MNa 1o
Aoyo auTé Bpiokouv peydAn epapuoyn o€ TepIBAAAovTa uwnAoU nAEKTpOMO-
yvnTikou Bopufou.

Eivair etriong kai 1d1aitepa ac@aiég péao petddoong, Kabwg eival axedov adu-
vaTn n eEWTEPIKA ETTEPRACN YIA TNV UTTOKAOTTA ) TNV TTAPEUPBOAN TWV PETAPE-
POUEVWY ONUATWV.

Omwg avagépdnKe Kal TTOPATTAVW, Ta CHHATA TTOU PETAOIdOVTAlI OE OTITIKEG
iveg €€aaBevolv eAaxIoTa o€ ox€on Pe GAAa evoupuara péoa. Eivar xapakrn-
PIOTIKO OTI £va QWTEIVO Orua ptropei va d1ad00¢i uEow OTITIKNAG ivag, a€ aTro-
oTaoeIg heyaAuTepeg atmé 200 xINOuETPa, Xwpig Tn forBeia avaueTadoTwy.
T600 0 ByKOG, 600 Kal To BAPOG, TWV OTITIKWY IVWV €ival GNUAVTIKA PIKPOTEPOG
atro aAAa kaAwdia. MNa Tapdderypa, XaAKIVo KaAwdIo pe eupog dwvng 50MHz
Kal urikoug 500 pétpwv Quyicel Trepitrou 4 Tovoug (4000 KIAG), evw TO avTioTol-
X0 OTITIKO KaAwdIo Cuyilel AiyoTepo atrd 45 KIAG TTpoo@épovTag TTapAdAAnAa
MEYOAUTEPO €UPOG JWVNG.

Agdopévou 0TI Ta OTITIKA KOAWDIO PETOPEPOUV OTITIKA OrjpaTa Kol OX1 NAEKTPI-
K& dgv TTapouaiadouv Kivouvo aTmivernpwy yI' autd Kal TTPOTIUWVTAI O€ TTEPIO-
XEG uwnAou Kivouvou atrd oTmiverpeg. Tautdxpova dev eTTnpedlovTal atd TNV
uypaoia, o€ avtiBeon pe Ta xaAkiva KaAwdia TTou n €kBeoT) Toug o€ uypaaia
MTTOPEI va TTPOKAAECEI BPAXUKUKAWMATA 1) TO QaIVOUEVO TNG SlaPwViag.

270 MEIOVEKTAPATA TWV OTITIKWY IVWV PTTOPET va OUPTTEPIAGRBEI Kaveig Tn du-

OKOAIO OUVOEDNG TWV OTITIKWYV IVWV PE GAAa EapTAPATA.

‘Eva onuavTiké TpoBAnua TTou cuvavtaTal ival n eubuypdupion Tng ivag e

N QWTEIVA TTNYr TOU TTOUTTOU.

Eivalr xapakTnpioTikd OTI Kal PIKPEG akOun atrokAioelg oTnv euBuypdupion
QUTA YTTOPOUV VA TTPOLEVIICOUV PEYAAN ATTWAEID TOU QWTEIVOU GNATOG.
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3.5 AIHNMNEIPOTIKEX METAAOZXEIX

Mia €101k KaTnyopia TNAETTIKOIVWVIOKWY eUEEwV €ival auTr TTou apopd TIg di-
NTTEIPWTIKEG PETADOOEIG, AOYW TwV PEYAAWY ATTOOTACEWV. 2TIG OINTTEIPWTIKES JE-
Tadb60€IG XpNoIPoTToloUvTal TOOO evoUpUaTa 000 Kal acUpuaTta Jéoa HETAdoong.
210 TPWTA TrEPIAGUBAvOVTal Ta OUOAEOVIKE KAAWDIA Kal KUPIWG Ol OTITIKEG iVEG.
Kai Ta dUo péoa €€eTAATNKAV OTIG TTPONYOoUUEVES TTapaypd@oug. Edw Ba egeTa-
aToUV eTMITTAEOV Ol UTTORPUXIEG DINTTEIPWTIKEG CEUEEIC PE TN XPAON OTITIKWY IVWV.

>1a agUpparta péoa TrePIAapBAvoVTal KUPIwWG oI dOpUPOPIKES CeUeIg PE TN

XPAHON MIKPOKUUATWV.

3.5.1 YroBpuyieg SINTeEIpwTIKES JEVEEIS

To mapaderypa Tov YmepatAavrik@v
koAwSiwv TAT12/13

Ta TpwTa utrofpuxia  dINTTEIPWTIKA
OiKTUO OTITIKWV  KOAwSiwv TToU  KaTa-
OKEUAOTNKAV Kal A&IToupyolv ATav Ta
TAT12/13. MNpokeiTal oualacTIKG yia dUo
OIOQOPETIKA KAAWDIA OTITIKWV IVWV MR-
koug 7.000 xIAlopéTpwy TO KaBEva TTou
evwvouv Tig HIMA pe tn Bpetavia (TAT12)
kai Tn FaAAia (TAT13). H Asimoupyia Toug
gexivnoe 10 1995 kal o puBudg peTado-
ong eival 5Gbit/s 10 kaBéva. Kdabe ka-
AWdI0 TrEPIEXEl HOAIG BUO CeUyn OTITIKWV
IVWV JE OTTTIKOUG EVIOXUTEG KABE 45 XINIO-
peTpa. To kKGOTOG TOU HTAV TTEPiTToU 188
dloekaToppUpIa dpaxuéS. YTroloyileTal
6m oe MAAPN Asimoupyia 10 &iKTUO QUTO
Ba KAAUTTTE TTARPWG TO KOOTOG TOU PéTa
g€ POAIG ...TPEIG NUEPEG!

Current FLAG Configuration

Zynpa 3.5.1 To uTIoBPUXIO JIKTUO OTITIKWY KOAWw-

Siwv FLAG.

H 1mévTion KaAwdiwv O0TOUG WKEAVOUG
yia TN oUvOEDN TNAETTIKOIVWVIOKWY BIKTU-
WV o€ dINTTEIPWTIKEG aTTOOTACEIG eV ival
véa. EOW kal TTOAG xpdvia TrovTidovTal
KaAwdIa (XGAKIva Celyn Kal OPoa&ovika)
yia TIG avaykeg Tng d1EBvoug TnAspwviag.
H ep@dvion Twv OTITIKWYV IVWV HJE TA EVTU-
TTWoloKA TTAcovekTApATa (BAETTE TTOPATTA-
vw) odRynoe, TToAU ypriyopa, atnv TTAfpN
ETMKPATNON TOUG évavTl OAwV Twv GAAwV
KOAWBIwV, OTIG UTTEPTTOVTIEG CEUEEIG.

‘HON ammd TIG apx€G TNG OEKAETIOG TOU
1980 TéBnKav o€ AeIToupyia UTTEPATAQVTIKA
KoAwdIa oTrTikwV Ivwv (TAT), TTou ouvde-
ouv Auepikn kal EupwTrn, Tpoogépovtag
TTOAU uwnAoUg pubuoug PeTadoong PETALU
Twv dUO NTTEipWV.

H BeAtiwon Tng TexvoAoyiag kata-
OKEUAG OTITIKWV IVWV, TwV KOAWdIwV
KOl TNG OTITIKONAEKTPOVIKAG 0drynoe
OTNV EKPETANAEUON €VOG PEYAAOU pE-
POUG TOU €UPOUG VNG TWV OTITIKWV
IVwv. To AuECO OTTOTEAECUO QUTAG
NG €EENIENG ATAV TO KOOTOG TTOVTIONG
OTITIKWYV KoAwdiwv, av Kal TePAcTIO
o€ TIPAYMOTIKOUG aplBuoug, va HEl-
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WVETAI OUVEXWG, MIO Kal JECO atrd TO

2Apepa AoV TO PEYAAUTEPO E-

wv. Tautdxpova véa Kal EVTUTTWOIAKA
@INGOOEa OxEDIa TTOVTIONG OTTTIKWYV KO-

) ) B ; i To uttoBpUxIo KaAWdIO, £TTEION €ival Jovo-
id10 kKoOAWdIO pTTOPE TTAéOV va TTEPVA KOUMOTO, OTN SIGPKEIA TNC KATAGKEURC TOU
TEPACTIOG APIBUOG TNAETTIKOIVWVIOKWY POPTWVETAI OTO EIBIKG KAPARI TTOU TO HETAPE-
Ceutewv. PEI Kl TO TIOVTICEl. H TTOVTION Tou uTroBpUxIou

KOAwSIoU EeKIVE aTTO TNV OKTH HIOG XWPOG
OTToU KOTOARYEl £va XEPOaio KAAWSIO PE TO
POG Tou TTAQVATN €ival DIKTUWHEVO WE omoio ouykoAAeital. H GAAn ékpn Tou uTro-
Xpﬁcrl U'ITOBpUXiOJV OTITIKWV KOAWI- Bpuxiou koAwdiou pTTopEi va KaTaAfyel oTnv
QKT KATTOIOG XWPOG, TTOU OTTEXEl EKATOMMU-
pio HETPA OTTO TNV TTPWTN.

AwdiwV £pYovTal CUVEXWS OTO PWG TNG

dNuooIdTNTAG, TOCO aTTO TOUG dNPOCIOUG Opyaviououg
TNAETTIKOIVWVIWY, 600 Kal atrd avTioTOIXES IDIWTIKEG ETAI-
peieg.

Ta kaAwdIa OTITIKWV VWV yia uttoppuxieg CeUgelg
€XOUV TTOAU TTEPIOOOTEPEG TTPOCTACIEG ATTO TO aUVNBI-
oMéva KaAwdIa TTou XPNOIYOTTOIoOUVTal O€ TOTTIKA A ACTI-
K& dikTua.

MapdAo TTou N TEXVOAOYia ETTITPETTEI TNV KATOOKEUN
OTITIKWYV KAAWDIWV PE PIKPO BApOg Kal e augnuévn avto-
X, Ta UTTORPUXIa OTTTIKA KAAWDSIO €ival OXETIKA OYKWON
Kal Bapid, €Eaitiag Twv aTmapaiTTWy €VIOXUOEWY TTOU
mpéTel va SlaB€Touv yia va avtéCouv oTo TTePIBGAAoV
TWV WKEAVWV.

‘ETo1 S100£TOUV HIKPO OXETIKGA APIBPO OTITIKWV VWV
(ouvnRBwG 12) Kal eEWTEPIKN Evioxuan TTou eEaPTATAl ATTO
10 B&B0G oTO OTTOI0 B TTOVTIGTOUV.

E¢wrepikd d1aBETouv PETOAAIKN €vioxuan yia avtoxn
OTIG INXAVIKEG KATATTOVAOEIG, AOYWw TWV PEUNATWY TWV
WKEAVWY Kal Toavwyv emBEcewy atmd peydAa ydpia
(kapxapieg KTA.).

H €€aoBévnon Twv OTITIKWYV VWV, av Kal TTOAU JIKPr,
yiveTal onuavTiki Adyw Twv TTOAU JeyAAwY aTTOOTACEWY
TwV dINTTEIPWTIKWYV (eUEewv. MNa 10 Adyo auTd TOTTOOE-
ToUVTal u€Ca OTa UTTORPUXIA KaAWwdIa, kKaBe 200km, orrTI-
Koi evioxuTég (Ba TTOPOUCIOOTOUV OTO KEP. 4), TIPOKEIE-

Zynpa 3.5.2 Agiypa utro-
Bpuxiwv OTITIKWV  KOAW-
Siwv. MNa va TpopodoTou-
vTal pe peUPa Ol OTTTIKOI
evOIAUEDOl  EVIOXUTEG, TO
UTTOBPUXIO  KOAWDIO  TTE-
pidapBaver kai  XGAKIVOUG
aywyoug.

VOU VO QVTIMETWTTICETAI N €€a0BEvnon Twv PETAdIOOUEVWY CNUATWY.
NGyw TnG OUCKOAIOG TNG KATACKEUNG TOU UTTORPUXIOU KOAWSIOU Kal TNG EyKa-
TAOTOONG TOU, UTTAPXOUV EAAXIOTEG ETAIPEIEG OTOV KOOUO TTOU UTTOPOUV VO TTPQY-

paTtoTroifoouv uttopuUxIeg CeUEEIG.
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3.5.2 AopU@OPIKES TEVEEIS

To TTpwTO CUCTNUA BOPUPOPIKWY ETTIKOI-

VWVIWV gP@avioTnke To 1958 pe Tov TpwTto

dopupopo TTou ekTogeuTnKE aTTd TIg HIMA. To

TTPWTO EPTTOPIKO SIKTUO SOPUPOPIKWV ETTIKOI-

VWVIWV TEBNKE o€ Asitoupyia oTig 6 ATTpiAiou

Tou 1965 pe Tn BorBeia Tou dopudpou Early

Bird. Ta mpwTa dopupopik&d cuoTAUaTa dEV

ATav Bliwoiua, o Kal 0gv UTTAPXE TEXVIKA

Zyrpa 3.5.3 Dopugdpog ot TPOXIA duvatdTnTa va 100UV dopuPOPOoI 0 UWPNAEG
yUpw atré 1 yn. TPOXIEC.

O avaueraddrng cival Yevika éva To 6pio g emoxng exeivng Arav Ta 10
oUoTUa TTou éxel T duvaTdTnTa Va XINidpeTpa. H xapnAiq autr Tpoxia eixe oav
AapBaver éva  peTadidouevo  orpa OUVETTEIO O BOPUPOPOG VA KIVEITAI PE TOXUTN-
O€ KATTOIO eVOIAUETO OnpeEio NG di- Ta PeYaAUTEPN ATTO TV TIEPIOTPOQH TNS VNG,

adpPOMNAG TOU Kal VO TO OTTOOTEAAEI 3 , . .
£aV8 TTPOG TV KaTEUBUVOT TOU BEKTN, TIPAYMA TTOU CNnMalvel OTI KAl Ol KEPAIEG TOU

a@oU TTPWTA TO eVIOXUOEI, TIPOKEIE- oTabpou BAong Ba TTPETTEN va TTEPIOTPEPOVTAI

VOU VOl OKUPWGEI TNV €Tiopacn S | gyvexwg, TTPOKEINEVOU va BpioKovTal uéoa

EEA0BEVNONG TIou £XEl UTIOOTET LEXP! OTO OTITIKO TTEQI0 TOU BOPUPOPOU.

EKEIVN TN OTIYMN.

Me Tnv €EEAIEN TNG OPUPOPIKAG KAl TNG

TTUPAUAIKAG TEXVOAOyiag eu@aviotnkav ol yewoTtarikoi (GEO) dopu@dpol.

Mpdkerral yia dopupdpoug Trou TiBevTal oe Tpoxid 38.880 Yi1AlopéTpwyv aTTd

TNV EM@AVEIQ TNG YNG KAl HE TaxUTNTA TTEPIOTPOPNG 11.040 XAp./WpPa, WOTE va E-

vouv aTabepoi Tavw ato 1o idlo onueio TNG yng. O yewaTaTikOg opuPOpOg EXEI

TTEPIODO TTEPIOTPOPNAG ioN PE TNV TTEPIOOO TTEPICTPOPNAG TNG YNG, ONAAdN 23 WPEG,

56 Aetrtd Kai 4,1 SeuTEPOAETTTA KAl KOAUTTTEI Pia TTEpioX pe dvolypa 120 poipeg.

‘ETO1 pE TPEIG YEWOTATIKOUG SOPUPOPOUG PUTTOPET va KOAUPBEi OAOKANPN N yn.

O1 dopuPopIkéG CelEelIg Exouv Ta aKOAOUBA TTAEOVEKTHOTA:

® 0l 5opuPOPOI KAAUTITOUV EQAPUOYEG ME ATTAITACEIG O €UPOG dwvng, OTTWG N
META®OON TNAEOTITIKWYV TTPOYPANMATWY,

e dev emrnpedlovtal KaBOAoU aTrd TNV aTTdOTOCN METAEU TWV ETTIKOIVWVOUVTWYV.
Tautdypova duwg TTapoucIAdouV Kal KATTOIoUG TTEPIOPICHOUG:

e 'Exouv peydhoug xpdévoug peTadoong, kabwg, yia va diavuoel éva oAua Tn
dladpopr) atrd Kail TTPog 10 dOPUPOPO, ATTAITEITAI EVAG TNUAVTIKOG XPOVOGS (TNG
Ta¢NGS Twv 0,3 sec) TTou dnuioupyei TTPOBAAUATA OTIG ETTIKOIVWVIEG TWV NAE-
KTPOVIKWYV UTTOAOYIOTWV.

e Aev TTapéXEl KaPia ac@aAeia, KabBwg Ta YeTadIdOUEVA ORUATa aTTd £€va dopu-
@Op0o PTToPOUV va ANYBoUV pe PeydAn eukoAia atrd Tov otrolodATToTE. lNa To
AGYO auTO UTTAPYOUV QUENUEVES ATTAITHOEIG KPUTTTOYPA®PNONG TWV dOPUPOPI-
KWV ONUATWV.
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H peydAn amméotaon Tou dopu@dpou atrd Tn yn TTPOKOAET TTOAU peydAn €€a-
o0évnaon Tou ofuarog. H Bpoxn eicdyel emiTTAéov e€acBévnan aTo SOPUPOPIKO
OfMa Kal PUTTopPEi va Jelwaoel A Kal va dlakowel pia ouvdeon. MNa 1o Adyo auTd
ATTaITEITal HEYAAN 10XUG EKTTOUTTHG aTTO TO BOPUPOPO (TTPAYUA TTOU TOU augd-
VEI TO BAPOG KaI TOU PEIWVEI TN {wn)) Kal 1Id1aiTepa euaiabnTol &EKTEG aTN AAWN.
270 KEPAAaIo 8 Ba 50B0UV PEPIKA ETTITTAEOV OTOIXEIO VIO TIG DOPUPOPIKES ETTI-

KOIVWVIEG.
EPOTHZXZEIX 30Y KEDAAAIOY
1. TMolog gival 0 yevIKOS dlaxwpITHOS 11. TMMoia T1a €dn Twv TOAITPOTTWV
TWV HEOWV PETABOONG TTOU XPNOI- OTITIKWV IVWV;
poTToI0UVTal OTIG ETTIKOIVWVIEG; 12. T ovopddoupe acGppam Zeuen: T
2. Moia eival Ta Bacikad evoUpuaTa ovoudadloupe kepaia; Moleg o1 Baaoi-
péoa petddoong; Mepiypdyte Ta KEG 1810TNTEG MIAG KEPQIAG;
HE ouvTopid. 13. nMMoia Ta TTAEOVEKTAUOTA KOl TTOIC
3. Na opioTouv ol évvoieg Tou EUPOUG TO PEIOVEKTAMATA TWV ACUPUATWY
{wvng kail Tng ¢aoBévnong. CeuCewv; Avagépare TTapadeiyua-
4. Tiovoudalouue BSpuPo; Moia n eTri- Ta OTTO,U Ol agUpHaTE GeUgeIs elvan
5 . o ATTOPaITNTEG.
POCT] TOU OTIG ETTIKOIVWVIEG;
5. MMoia gival Ta Baoikd XapakTnpIoTi- 4. T E!VXI TO,HAEKTp,o“GWm'KO ed-
KA Twv XAAKIVwv KoAwdiwyv; Moia oHa; v,c((pepctTe KmTO,'Eg TTEPIOXES
T TTAEOVEKTHUATA TOUG KAl TTOIA TA OUXVOTATWV KaI TN XPrian Tous.
MEIOVEKTAPOTA TOUG; 15. TMMoia gival n TepIoX TwV PIKPOKU-
. , MOTIKWV cuxvoTthTwy; MNoia Ta 1d1ai-
6. Tati  xpnolyoTroloUvTal  OUVE- .
: . L . TEPOA XAPAKTNPICTIKA TNG Kal TTOIEG
oTpappéva Ceuyn KaAwdiwv; Ti €i- . .
Val TO QAIVOUEVO TNG dIapwViag; Ol EPAPHOYES TG,
7. Tarti Ta kaAwdia xpeiddovral Bwpd- 16. T tlvai o 6'nm'p(f)T'K€_§ C£U§€I§ Ko
aon; 10U XpnoigotroiouvTal; Ti péoa pe-
’ T4d00NG XPNOIKOTToOIoUVTal O€ aU-
8. T eival 10 opoafovikd Kahwdio; T€G;
Moia Ta Bacikd Tou XOPAKTNPIOTIKG; ,
Ti ovopadoupe SINAEKTPIKO UAIKO; 17. I'Ionlsg o |6|0|T£’postg Twy: utro-
BpUxIwY KAAWdIWV PE OTITIKES iVEG;
9. T cival o1 omTikég iveg; Ti gival n MaTi ol OTITIKES iveg £XOUV Kuplap-
OAIKN avakAaon; ¥xNoel oTa uttoBpUxIia KaAWDdIA;
10. TMoia gival Ta Bagiké TTAEOVEKTAUA- 18. T cival o1 5opuPOpPIKES ETTIKOIVWVi-

TA KAl JEIOVEKTAPATA TWV OTITIKWV
IVWV;

€g; Mou xpnoipotroioUvTal; Ti ovo-
Madoupe avaueTadoTn;
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19.

20.

21.

Mola Ta TTAcovekTAPATa Twv dOPU-
POPIKWYV ETTIKOIVWVIWY Kal TTOI0I Ol
TIEPIOPIOHOI TOUG;

Ti ovopddoupe Kepaia Kal 1010 POAO
ETTITEAEI;

‘Eva x@Akivo KaAWdIO PAKOUG €vOg
XINOUETPOU  PETAPEPEl OAUA  HE
10XU 1W. 210 T€AOG TOU KaAwdiou TO

22,

NAekTPIKG oAua €xel 10X 10mW. Na
uttoAoyioTei n €€aoBévnon Tou Ka-
Awdiou.

Na utroAoyioTei To €0pog dwvng Tou
«ay TNAETTIKOIVWVIAKOU TTapabUpou
(ox. 3.4.6) 6mou A, = 1,25 pym Kai
A,=1,35 pm.



KepdAaio

TexvoAoyia

2UOTNUATWV

4.1 EIZATQIH

H €€ENIgN Twv emmIKOIVWVIWY UTTAPEE BeapaTikr) o€ OAn Tn didpkela Tou 2000
aiwva. I1diaitepa atmd 10 B Maykodouio TOAE0 Kal HETd, 6OONKE TEPAOTIO onuaacia
aTnNV TEXVOAOYIO TWV CUCTANATWY ETTIKOIVWVIWY WE XPrON NAEKTPIKWY ONUATWV.
Avaueoa ota 1o afidAoya emTEUYPATA TNG TTEPIGOOU QUTAG TTEpIAauBavovTal TO
PAVTAP, TO PIKPOKUMOTIKA CUCTAMOTA, TO TPAVEIOTOP KOl TO OAOKANPWHEVA KU-
KAWMOTA, OI NAEKTPOVIKOI UTTOAOYIOTEG, O TNAETTIKOIVWVIOKOI dOpU@POPOI Kal Ta
laser. ZApepa 6A0G o TTAAVATNG Pag eival S1IoouvOEDEPEVOG UE CUCTAPATA ETTIKOI-

VWVIOG TTOU PJETAPEPOUV OMIAIA, KEIUEVO, EIKOVEG KAl
OI1aPoPES TTANPOPOPIEG.

KateuBuvTrpia dUvaun kal TTpoUTtré0ean TG €é-
NENG auTtrg ATav n avtiaToixn €€EAIEN TNG HAekTpo-
vIKAG. H HAekTpovikr onuepa éxel alAagel TeAEiwg
QuOIoYyVWia o€ aoxéon ue To TI ATav TTpIv 50 Xpovia.
Méypi 10 1950 opicape TNV HAEKTPOVIKA WG TN OTTOU-
Or TwV QAIVOUEVWY TNG AYWYINOTNTAG GTO KEVO, OTA
aépia | gTOUG NUIaywyougs, Kabwg Kal Tn XprRon Twv
dlatd&ewyv TTou BacifovTal oTa QaIVOUEVA AUTA.

ZApEPA, N HAEKTPOVIKN TIEPIYPAPETAI WG
TO OUVOAO TWV TEXVIKWV TTIOU XPNOIHOTION-
o0V HETABOAEC PUOIKWYV HEYEOWV yia va
SiaBiBdaoouv, va AdaBouv kai va emedepya-
oToUV pia mAnpogopia.

Zyfjpa 4.1.1 HAekTpovIkr Auyvia
Kevou.
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Ta QuUOIKG PeyEBN TTOU XPENOIYOTTOIE
n HAekTpovikf €ival Ta nAeKTpopayvnTI-
KA TTedia, Ta QWTEIVG arpaTa (QwTovia)
Kal TO NAEKTPIKO pevpal. H emegepyaaia
Kal N geradoon tng TAnpogopiag (dnA. n
EMKOIVWVIA) YiVETAI O OTOXOG TNG VEQG
HAEKTPOVIKNG.

H avraAlayr) 1TTAnpo@opiag €ival n
Baon TG avaTITUENG TWV ETTIKOIVWVIWV.
21N XWpa pag, ol KoIVwVieg aAAGlouv
ME TaxuTatoug pubuoug. To TaAid avaho-
YIKO TNAEQWVIKO dnu6aio SiKTuo avTiKadi-
OTOTOl ME YNPIOKA QiKTUQ KOl EI0AYOVTAl
VEEG TEXVOAOYIEC KAl UTTNPETIEG.

O1 oTITIKEG iVEG €ival TTAéOV TO aTTapai-
TNTO Péoo peTddoong TTAnpogopiag Kal
TTapopoIa avaTTugn yvwpilouv ol acup-
MOTEG  ETTIKOIVWVIEG (A.X. OOPUPOPIKES
ETTIKOIVWVIES, KivNTH TnAc@wvia). OAeg

Zyipa 4.1.2 hiagopa eion tpavéiotop kal auTég ol e€ehi€eig Baaifovtal otV ava-

avTioToIxia O100TACEWV O€  XINIOGTOMETPIKI)

KAIJOKQ. TTUgN TNG TEXVOAOYIOG TwV:
e OAOKANPWMEVWY NMUIAYWYIKWY  KU-
KAWNATWY

®  MIKPOKUPOTIKWV dIOTAEEWV
e OTITIKONAEKTPOVIKWYV BIATALEWV
270 KEQAAaIo auTd Ba TTapouciacTouV
OUVOTITIKA Ol KUPIOTEPEG TEXVOAOYIEG, Ol
OTTOiEG XPNOIYOTTOIOUVTAl OTA CUCTHHOTA
ETTIKOIVWVIWV. ZEKIVWVTOG OTTd T TPAV-
Ciotop Kal @BAvovTag OTNV OTITIKONAE-
KTPOVIKA] OAOKAApwWGON, Ba PEAETHOOUUE
TIG APXES AEITOUPYIOG Kal KATAOKEUNG Kal
Zynpa 4.1.3 Ad@opol TUTToI OAOKANPWHEVWV s £(p(’]pp0V£§ Twv KUE)IOT&p(J.)V OopIKWY
KukAwpGTWY Kal avrioTolxia Slaotdoewy o OTOIXEIWV TWV CUCTNHATWY. Oa okiaypa-
€KATOOTOMETPIKN KAIHAKQ. PriooUE ETTIONG TIG OIAPAIVOUEVES TAOEIG
KQI TTPOOTITIKEG.

1. 2TOUS nuIaywyouUs TO NAEKTPIKG PEUUA TTPOKUTTTEI ATTO TNV Kivnon 600 TUTTWV NAEKTPI-
KWV QOPEWV: TWV NAEKTPOVIWV Kal TWV OTTWV.
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4.2 OAOKAHPOMENA KYKAOMATA

4.2.1 loTopikn £E£AIEN

[Ma TNV KATAoKEUT TWV NAEKTPOVIKWY KUKAWMATWY, JEXPI T TEAN TNG OEKAETIOG
Tou ‘50, XPNOIUOTTOIOUVTAV Ol NAEKTPOVIKES Auxvies. H avakaAuywn Tng Tpi6dou
NAEKTPOVIKAG Auxviag kevou (Zx. 4.1.1), atmd Tov An vie ®6peoT, ammoTéAeoE, Adyw
TNG €VIOXUTIKAG 1010TNTAG TNG, TOV aKpoywviaio AiBo TnG véag TEXVIKAG yia TV
ETTOXN €KEiVN. H TEXVIKA QUTH ETTETPEYE TN YEV-
vnon NG acUpuatns TnAEypagiog Ye onuara
Mopg, Tng padiotnAspwviag, TnG padloPwvi-
ag, TNG TNAEGPACNG Kal TOU PavTap.

H avakdAuyn NG KpuoTaAAoTpiodou
(rpaviioTop) 10 1948 atrd Toug MTTAPVTAYV,

Mmrpaténv Kai ZOKAeU, EETTEPVWOVTAG T HEIO-
VEKTAPOTA TwV Auxviwv (Béppavon, Katava-
Awan, OYKOG K.ATT.), €QeEPE WPIA TTPAYHATIKA
emavaoTacn oTnv HAEKTPOVIKN Kal onuadeye
oucIaoTIKG TV €Aeuon Tng emoxnig Tng Mi- Zyrpa 4.1.4 Huioywyikd diokio kai Ae-
KPONAEKTPOVIKNAG. TITOUEPEIN OTTO £VO OAOKANPWHEVO KO-

Ta TpaviioTop ammoteAoUvTal atmd nuiayw-  KAwwa (chip).
Yo (A.X. TTupiTio 1} yepudvio), o oTToiog eival
KOTA TTEPIOXEG ApVNTIKA 1 BETIKA QOPTIOPEVOG
ME TN BonBeia aToixeiwv TTpoouEifewy TTAOUCI-

WV avTioTolXa o€ NAEKTPOVIA 1] OTTEG.

Ta TpavlioTop eKTEAOUV TIG iOIEG QAKPIBWG
A€IToupyieg PE TIG AUXVIEG, XWPIG va €Xouv Ta
MEIOVEKTANATA TOUG.

Ta onpavtikétepa TTAEOVEKTANATA TOUG,  5iyq 4.2.7 Avaroyiki perédoon dedo-
XApn OTa OTToIa EKTOTTIOAV OTABIOKA TIG AUXVI-  pévwv (ouvexiic HeTaBoAr He To XpOvo
€G, €ival: - KupaToeidng Hopen).
® 1 XapNnA katavadAwaon NAEKTPIKNG EVEPYEIQG,
TO HIKPO péyeDOG,

TO XAPNAG KOOTOG KOTOOKEUNAG,

n uynAni aglotmoria,

N éAeipn TpoBAnudTwyY uTTEPBEPUAVONG

Kal

® n KATOAANAOTNTA TOUG VIO TTAAMIKY A€l-
TOUPYia O€ CUCTAUATA WNQIOKAG METABO-  Zyrua 4.2.2 Wneiakh etadoon dedo-

ong. HéEVWYV (AOUVEXNG METABOAN pE TO XPOVO

- TIAAUIK HOPQN).

Xpovog

o1 o0 10 1 0 1
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00um 4. TlAX0s @UMou To mpwto
(0,1mm) AvBpGTTIVN XapTiou TpavgioTop (1948)
TpiXa - To TTpwTO OAOKANPWHEVO
1oum A e Mo T kOkAwpar (1958)
| Cifpeers <c— OAoKANpwPEVO KUKAWUO
BakTrpia Tou 1980
THM e ettt et
Y Opatd pwg . .
OAoKANPWHEVO KUKAWHO
odoum ——— Ao A, Méxos oMoy, Y...... .
A0 loi Xpuoou
¢ ‘Opia AiBoypagiag
«
20X
10nm s el R e S I T
Aidperpog AkTiveg X
¢éAika DNA
11nm D s e R e B R
AidueTpog
040nm ———— .omouavepaka | . TAngstom

Zynpa 4.2.3 NaoTdoelg OAOKANPWHEVWY KUKAWHPATWY O€ OXEON PE GANEG QUOIKEG TTOTGTNTEG.

OMNOKANPWUEVO KUKAWMA 1 TOITT
(chip) €ival éva kKopudm nuiaywyou
TO oTT0i0 TrEPIAapBAavel TpaviioTop Kal
TaBNTIKA OToIXEIQ (QVTIOTACEIG, TTU-
KVWTEG, 8I6O0UG), KaTd TPATTO TTOU Va
atroteAolv éva eviaio aUVoAo Kal Ta
oTToia €ival ouvOedePEVa PHETAEU TOUG
OTTWG Kal OTa KAQOIKG KUKAWMOTA
TTOU £XOUV AVEEAPTNTA OTOIXEID.

H evioyuTikr) 1816TNTa TwV NAEKTPO-
VIKWV OTOIXEIWV, OTTWG €ival n 1piodog
Auxvia, ava@épetal oTnV  IKAVOTNTA
TWV OTOIXEiWV auTwy, OTavV OuvOE-
Bolv og KatdAAnAo KkUkAwpa, va
TapoAapBavouv €va aoBeveég oRupa
oTNV €I0080 TOU KUKAWMATOG TOUG, Kal
va 1o a1modidouv TNV £€000 EVIOYU-
pévo. To aoBevég orfpa oTnv €icodo
€ival TO UVUPa O€ NAEKTPIKN Hop®n,
A.X. N pETABAAAOpEVN OTIYHIGIO TIUN
Td0Ng TOU gp@avidetal otV €000
EVOG MIKPOPWVOU N VOGS NAEKTPOVI-
KOU UTTOAOYIOTH).

To emopevo BApa otnv €&ENIEN TNG HAe-
KTPOVIKAG OUVTEAEOTNKE HPE TNV AvVaKAAuWn
TWV OAOKANPWHEVWY KUKAWUATWV.

H dia@opd Toug atmd Ta KAAOIKG KUKAWATA
€ivail 611 OAQ Ta GTOIXEIQ TOU OAOKANPWHEVOU KU-
KAWJOTOG Kal o dIacuvOETEIS TOUG TTEPIAANRA-
VovTal EOQ I TTAVW O€ VA TURAHA LJOVOKPUOTAA-
Aou nuiaywyou (dnA. éva KOPPATI NuIaywyou To
OTT0i0 £X €I TTAVTOU TNV i1 KPUGTAAAIKA dopr)), T
oTTo0i0 ovouddeTal ummooTpwpa (substrate).
To UTTOOTPWA TTPOEPXETAI OTTO TEPAXIOUO EVOG
MEYAAOU KUKAIKOU Kal ATTTOU diokou (TTapouol-
ou pe éva dioko CD) pe diduetpo 30 eKaTOOTWV
Kal TTéyog KAGopaTog Tou XINOOTOU TOU PETPOU.
O diokog auTdg gival JovokpUOTAANOG Kal ovo-
pacetal diokio (wafer).

Katé tnv karaokeur), 1a TpavdioTtop, ol dio-
00I, 01 AVTIOTACEIG K.ATT. KOBWG Kal oI DIaCUVOE-
O€IG TOUG BIOPOPPUVOVTAl OUYXPOVWG KATA TN
QIGPKEIa HIag evIaiag O€IpAG KOTAOKEUAOTIKWV
PACEWV.
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Ta oAOKANPWPEVA KUKAWUATA €ival TO aTTOTEAEOUA PIAG EKTTANKTIKAG EEEAIENG
TNG TEXVOAOYIAG TWV NAEKTPOVIKWYV YIA VO TTETUXOUV TNnV:
® gAaXIOTOTTIOINGN TOU PEYEBOUG TWV NAEKTPOVIKWY JIATAEEWV
e au&non TaxutnTag
® pgiwaon karavaAwong

ZAHEPA, TA OAOKANPWHEVA KUKAWHATA TTIEPIEXOUV £va TEPAOTIO
apiBuo TpaviioTop MoU umrepPaivel Ta SEKA EKATOPpUpPIA. Ta OAOKAN-
PWHEVA KUKAWHATO TTOU £XOUV TETOIO EYAAN TTUKVOTATO NUIOYWYIKWY OTOIXEIWV
(TpavcioTop) ovoudlovTal Ku-

Khwpara VLS (very Large Movada [ Zopporo L e R Métpo
Scale Integration) «al OTPOY | HETPO | HETPO
aTroTeAoUV Tnv TeAeuTaia AEEN Avvice D
NG TEXVOAOYIOG TwV OAOKAN- ngop A - 10" | 10* | 10
PWHEVWV KUKAWMPATWV.

Ta O)\OK%\npU)UEVG Kl’JK)\(JJ- Navo- nm 10 _ 10° | 109
pata katatdooovtal avaAoya PETPO
:_Jrz J?—:la GE)IG}JO TWV OTOIXEIWY | Mikps- um - . i 0

pIEXOUV, OTTWG QaiveTal HETPO

gTov Trivaka 4.2.2 1 avahoya
pE TNV €AdxioTn SiaoTa- Métpo | m 10° 10° | 10° -
on TWV OTOIXEiwv TOU
KUKAWpaTog (A.X. eNdxIOTn Mivakag 4.2.1 £X€on povadwy SIACTACEWV.
amdéOoTOON METOAEU YEITOVIKWY
Tpav(icm?p n e)\dx[mo Téx0G ; ApiBpGs Tumikes
METOMIKWV ouvdéoewv). H Ovopagia | oiyefoov £pappoyés
eNayiotn didoTaon Atav OTn Ssl
SekagTia Tou *70 TNG TAENG TWV (el Sl 14100 Mokes, TereoTikol
7-10 ym, oTn deKkaeTia Tou ‘80 Integration) EVIOXUTES
MEIWONKE oTa 2 um, 0Tn &¢Ka- MsI )
etia Tou ‘90 épBaoe ota 0,25 (Medium Scale | 100-1000 Karaywpnres,
pm kai orjuepa ota 0,18 um. Integration) pikrpa
H peiwon Tng eAdxiotng did- isi ’
oTaong gival KabopIoTIKOG TTa- (Large Scale  |1000-100.000 Mleosne&,pyamsg,
pAyovTag yia TNV KOTAOKEUN Integration) petarpomeis A/D
oAokAnpwpévwy pe 600 TO
duvaTtév PIKPOTEPN ETTIPAVEIQ VLS| , ,
Kal 600 TO duvatov peyald- | (Very Large Scale| 10° - 107 Mvres, U?OAOY'OTEQ”
TEPO  OpPIOUS  oToIKEIWY. Me Integration) EmeLepyaoia afjaros
TOV TPOTTO QUTO ETTITUYXAVETAI
n aug¢non TOU apIBUoU TwV Mivakag 4.2.2 Kararagn Twv oAokKANPWUEVWY

KUK)\wpdTwV péOG oT1o idlo KUKAWPATWY PE TOV apIBUO TwVY OTOIXEIWY TTOU TTEPIEXOUV.
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H oaywygétnta Twv nuiaywywyv
oQeileTal oTa €AeUBepa  nAekTpoVIa
(8nA. oTa nAekTPOVIO TTOU €XOUV ATTO-
ouvoeBEl atmé Tov TTUprva Toug), Ta
oTToia TTPOCAABAVOUV KIVNTIKN EVEP-
Y€Ia UTTG TNV €TTIOPOON NAEKTPIKOU TTE-
diou kai €101 £XoUpE por) PEUUOTOG.

H kevl B€on TTou a@rivel KGBe eAeU-
Bepo nAekTpdVIO OTO GTOPO OTTO TO
otroio €xel aTTOoUVOEBEi OvopdadeTal
orrj. H otrA, TTou 100duvapei pe €A-
Aeiyn nAekTpoviou oTov KPUGTOAAO
TOU NUIOywyoU, GUUTTEPIPEPETAl TAV
BeTik6 @optio. KaBwg 10 €AelBepO
NAEKTPOVIO KIVEITOI OOEOPEUTO pEOCQA
oT0 TIAéya, GUPBAAAEI OTNV aywyIuo-
TNTA TOU KPUGTAAAOU. ANG Kal N OTTH
(EMeyn nAekTpoviou) pTropEi va ou-
MTTANPWOEi €UKOAO aTTO éva YEITOVIKO
NAEKTPOVIO Kal va GUUBAAEl Kal auTh
otV aywyludtnTa Tou  nuiaywyou.
Téte BERaia pia GAAN ot Ba epgavi-
oTei 0T B€0N TOU YEITOVIKOU NAEKTPOVi-
OU KOI auTO IC0BUVAUET JE PETAKIVNON
NG APXIKNG OTTNAG.

Otav AoIrév e@apudleTal NAEKTPIKO
1edio, Ba £xoupe peTakivnon dUo 16wV
(POPTIOU: TWV APVNTIKWV NAEKTPOVIWY
KOl TwV BeTIKWY otrwv. O1 dUO PETAKI-
VAOEIG QopTiwV YivovTal Kar' avTifetn
@opa Kal ETTOUEVWG TOTO 01 OTTEG OO0
KOl Ta nAekTpdvia GUPBAAAouV TV
AYWYIUOTNTA TOU NUIaYwYoU.

H aywygémra Twv nuiaywywy
uTTopEi va augnBei katd TTOAAEG TAEEIG
pey€Boug pe Tnv mpoaoueién (impurity),
OnA. TNV elocaywyr) KATAAANAWY OTOIXEI-
wv Péoa oTov KpuaTaAho. Ta aToixeia
autd augdvouv Tov aplBud Twv nAe-
KTPOVIWV ) TWV OTTWV YECT GTOV NMIO-
ywyo. ZToixgia TTpoouEifewy Ta oTroia
TTapEXOUV NAeKTpOVIa ovopddlovTal 6o-
1e¢ (donors). TéTola €ival 0 pwWOoPOPOG
(P) kai T0 apoeviko (As). Mapduola, Ta
OTOIXEIQ TA OTTOIA TTAPEXOUV OTTEG OVO-
padovtal amodéxres (acceptors). TéTola
oToixeia gival To aAoupivio (Al) kal To
yé&AAio (Ga). Av 0 nuIaywyOg TTEPIEXE
TAgIovOTNTA  OOTWYV,  XAPAKTNPICETAI
WG TUTTOU-N EVW QVTIOETA, AV TTEPIEXEI
TTAEIOVOTNTA ATTOOEKTWV, WG TUTTOU-P.

KEDAAAIO 4

OoANoKANpwpévo. AuTé onuaivel ueiwon Tou
KOoTOUG, KaBwg auvdudalovTal aTo idIo oAo-
KANPWHEVO KUKAWMA TTEPIOTOTEPEG AgITOUP-
yieg ka1 augnon Tng TaxUTNTAG TWV OAOKAN-
PWHEVWV KUKAWPATWYV (I0XUG ETTECEPYQTING).

To 1965, POAIG £€1 Xpovia PETA TNV KOTA-
OKEUN TOU TTPWTOU OAOKANPWHEVOU KUKAW-
patog, o Moup (G. Moore) diaTUTTwoE TNV
atrown 6T 0 apIBUOG Twv TpaviioTop o€ éva
OANOKANPWUEVO KUKAWUA - KAl ETTOUEVWGS N
TaxuTnTa £Tegepyaciag Tou - Ba dITTAACIAlE-
Tal K&GBe XpOvo, XwpPIg va uttapxel avaioyn
auénon Tou k6OTOUG. H diatdmwaon auTh,
YVWOTH KAl WG «vOuog Tou Moorey, 1oxUEl
MEXPI OAMEPO PE PIKPEG aTTOKAITEIG (0 OITTAQ-
Ol00POG ETTITUYXAVETAI TO TEAEUTAIO DEKATTE-
vTE Xpovia avd 18 pAveg), kai @aiveTal oTa
ox. 4.2.5 ka1 4.2.6 yia TIG NUIAYWYIKEG PVIMES
KOl TOUG ETTEEEPYOOTEG TTOU XPNOIUOTIOIOU-
VTOI OTOUG NAEKTPOVIKOUG UTTOAOYIOTEG.

€AGXI0TN BIGOTAON KUKAWUATWV

Zynpa 4.2.4 Netrtopépeia atd oAoKANPWHEVO
KUKAWHO Kal TTPO0BIOPIoPOG TNG EAAXIOTNG dId-
0TAONG TOU KUKAWMATOG.
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H ouvexng opwg augnon Twv €TTi-
000EWV TWV OAOKANPWUEVWY KUKAW-
MATWY Oev PTTOPEl va ouvexIioTel 1T
armeipov. YTdpyxouv BewpnTikad oplia
Ta oTToia uTtTayopeUouv OTI N TaxUTNnTa,
TTOU TTPOKUTITEI QTTO T OUVEXN OMi-
KPUVON TwV OAOKANPWHEVWY KUKAW-
MaTWyV, Ogv uTTopei va augndei Travw
aTTé TPEIG 1 TECOEPIG TALEIG peyEBOUG
o€ oxéon Pe Tn onuepivh. To 6plo autd
TiBeTQI OTTO TO TTPAKTIKO TTPOBANUA TNG
atmmaywyng Bepudtnrag. Kabwg n etmi-
QAVEIQ TOU NUIAYWYOU HEIWVETAI, Yive-
Tal oAoéva Kal BUCKOAGTEPN N aTTaywyn
NG BepPOTNTAG TTOU AVOTITUCOETAI, HE
ATTOTEAEOQ TNV UTTEPBEPUAVON Kal ThV
TTPOWPEN KATAOTPOYPr) TOU NuIaywyouU.

YTrdpxouv e1Tiong Kai 6pia aTnVv €Ad-
X10Tn O1G0TACN TWV OTOIXEIWV TOU Ku-
KAWPATOG. To eAAXIOTO ETTITPETTTO PEYE-
B0¢G TwV OToIXEIWV TOU KUKAWHATOG OEV
MTTOpPEI Va gival JIKPOTEPO aTTO TNV ATTO-
oTO0N TWV ATOPWY PECA OTOV NUIaYW-
yIK6 KpUoTaAAo. To 6plo auTd KaTd TNV
KaOeTn (eykapoia) dievbuvon n
onuePIVA TEXVoAoyia To €xel AdN €TITU-
Xel. Ta didpopa OTPWHATA NUIAYWYOU,
atd Ta otroia atrapTideTal éva OAOKAN-
PWHEVO KUKAWMA, UTTOpouv dnAadr va
gival 1600 AeTTTd, 600 N amméaTacn dUo
aTOuWV PEoa aToV KPUOTAAAO.

To eAdyioTo péyeBog otnv opilo-
vTia (mAgupikn) 81e0Ouvon kabo-
piCeTal atrd TN SIGKPITIKY IKAVOTNTA TNG
MEBOOOU KOTAOKEUAG TWV OAOKANpw-
MEVWV KUKAWPATWY. Mg Tnv kaBigpw-
pévn péEBOdO TNG YwTOAIBOypaYiag, N
eNGxioTn didoTACN OTOIXEIWV OTNV OpPI-
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Zyqpa 4.2.5 EGENEN XxwpenTIKOTNTAG NUIaywyI-
KWV 0AoKANpwuévwy pvnuwv (M=108, G=10°).
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Zyqpa 4.2.6 EEENEN apiOpoU TpavdioTop eme-
EepyaoTwv uttoAoyioTwy, (M=10%, G=10°).

OpigovTia (TTAcupikry)

O1elBuvon
20vdeon
KdaBetn
(eykapaia)
dievbuvon Movuwrrig SIO,
n n
H ) p
yiaywydg
Movwtrg
Huiaywyog

MétaAho Zovdeon

Zyqpa 4.2.7 TXnpartikoé Sidypauua Tpaviiotop
OAOKANPWHEVOU KUKAWUOTOG.

¢ovTia diguBuvan eival TTepitrou 0,18 um. H Tiun auTh ptropei va peiwbei akdua
TEPICCOTEPO PE TN PonBeia akTivwy -X A dEoung nAekTpoviwv o€ dIaoTdoEIg

KaTw amod 0,1 ym.
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MikponAekTpoviki '

YméoTpwpa '

Mupitiov ' GaAs '

Mosfet | AITTOAIKG | Mesfet | AITTOAIKG |

Zxipa 4.2.8 OIKoy£veleg OAOKANPWHEVWY KUKAWHGTWY.

Eival pavepd atmoé ta mapatrdvw o1 gival SUOKOAO TTPOG TO TTAPOV va TTPORAE-
@OEi TO TEAIKO OpI0 TWV OAOKANPWHEVWY KUKAWMNATWY KAl AVOUEVETAI GNUAVTIKN
TTPG0d0G HECO OTOV ETTOPEVO QIWVA.

4.2.2 Texvoloyia 0AokAnpwuévwv KUKAWPATwVY

Ta OAOKANPWHEVA KUKAWMPOTA KATAOKEUAZOVTAI TTAVW O€ UTTOOTPWHA JOVO-
KpuoTaAAIKoU TTupiTiou (Si) ) apoevikouxou yaAAiou GaAs. Ta aToixeia Ta otroia
amapTifouv T0 KUKAWWA (dnA. Ta TpavlioTop, Ol AVvTIOTAOEIG, Ol TTUKVWTEG K.ATT.)
aTtroteAoUvTal aTTO TTEPIOXEG TUTTOU P (BETIKA POPTIOPEVWYV TTPOOHEICEWV) Kal TU-
TTOU N (aApVNTIKA QOPTIOPEVWY TIPOCHEIEEWV) TTAVW OTOV APXIKO HOVOKPUOTAANO
TrupiTiou. O1 TTPOCEICEIG €I0AyOVTal €iTE KOTA TN OIAPKEIO KATAOKEUNG TOU ApXI-
KoU ohokAnpwpévou (chip) ) oTn cuvéxela e EMAEKTIKN OIGXUCT O€ GUYKEKPIUE-
veg TepIoxEG (0TTwg Ba doUlpe TTapakdtw). H texvoAloyia TTou xapakTnpilel éva
OAOKANPWUEVO KUKAWWPO TTPOKUTITEI OTTO TNV TEXVOAOYIA KATOOKEUAG TOU evepyoU
oToIX€EiOU TOU OAOKANPWUEVOU KUKAWPOTOG, dnAadr Tou TpavioTop.

Ymapxouv 600 Baacikoi TUtrol TpavlioTop, To TPAVioTop OITTOAIKWV EVWOEWV
BJT (Bipolar Junction Transistor) kai To Tpaviiotop emodpdocwg mmediou FET
(Field Effect Transistor). Ta dIToAIk& TpavdioTop XPnOIMOTTOIOUVTAI KUPIWG O€
KUKAWPOTO gvioyuong acBevwyv onudtwy i o€ KUKAwpara uynAng ioxuog. Ta
FET xpnoiyotrolouvtal ouvABwg w¢ NAEKTPOVIKOi SIOKOTITEG o€ AoyIKA (WnoI-
akd) KukAhwpaTta. Até ta FET, Ta Mo onuavTtikd gival Ta Aeyopeva tpaviiotop
MOSFET (Metal Oxide Semiconductor FET) ka1 MESFET (Metal
Semiconductor FET), ovopacia 1Tou TpoépxeTal atmd Tnv €10IK KATACKEUN
TWV NAEKTPOdiWV TOUG.
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4.3 MIKPOKYMATIKEX AIATAZEIX

O 6p0oG «MIKPOKUHATIKEG» AVAPEPETAl O€ DIATALEIG TTOU AeIToupyouv OTnv
TepIoXn ouxvoTATwy ato 1 GHz éwg 30 GHz, n otroia avTioToIXEl O€ PAKN KUPa-
106 a1d 30 cm €wg 1 cm. H 10TopIKA €EENIEN TWV PIKPOKUMATIKWY KUKAWUATWY
MOIACel uE aUTHA TWV KAACIKWV NAEKTPOVIKWV. YTTAPEE PIa OuveXAG TAoN yia JETA-
Baaon a1rd TIG NAEKTPOVIKEG MIKPOKUMATIKEG AUXVIEG O€ PIKPOKUMOTIKA OAOKANpW-

MéVa KUKAWPATA.

Opwg, €1eIdn Ta YIKPOKUUATO apopoloav
OTPATIWTIKEG €QAPUOYES (A.X. pavTdp, OUOTH-
paTa d1euBuvong BoAAG, TTAOYNONG K.ATT.), Ol
ETMTITWOEIG TOUG YIA £va PEYAAO didaTnua Eyi-
vav Alyotepo aioBnTég. O1 TTpWTEG AVOKAAUWEIG
€yivav katda mn didpkeia Tou B” MNMaykoopiou 1T0-
Aépou, OTTOTE KAl KATOOKEUAOTNKAV TO TTPWT
OOKIJAOTIKA MIKPOKUUATIKA KUKAWPATA.

H peyaAltepn €EENIEN TTpayuATOTTOINONKE
TNV TTEPiodo 1960-1980, otrdTe Kal avaTrTuxon-
KOV TO MHIKPOKUMHATIKA OAOKAnpwpEva
KukAwpara (Microwave Integrated
Circuits, MIC), ta omoia ouvdudlouv evep-
yég diatdéeig (A.x. Tpaviiotop FET) kai Tadnri-
K& oToIXEIa (YPANPESG HETOPOPAS, AVTIOTAOEIG,
TTUKVWTEG, TTNVia) KOTAVEPNPEVA ] CUYKEVTPW-
Méva TTAvw o€ €va SINAEKTPIKO (LOVWTIKO)
uTToaTPWHA (UVNBwg aAoupiva, Al,O.,).

H Aoyikn Toug €¢€NIEN RTav BEBala Ta po-
VOAIOIKA HIKPOKUHATIKG OAOKANPWHE-
va KukAwpara (Monolithic Microwave
Integrated Circuits, MMIC), oTa otoia
o1 evepy£g d1aTAEEIG KOl Ta TTABNTIKA OToIXEIT
dlapoppwvovTal HECA | TTAVW OE €va NHIA-
YWYIKO UTTIOOTPWHA, [E XPNOIUOTIoinoN
TWV B1adIKACIWY KATAOKEUAG TTOU 10YXUOUV
yia Ta ouvhon oAokAnpwuéva KukKAwuara. To
UTTOCTPWHPO TTOU XPNOIYOTIOIEITAl OUVABWG
€ival To apoevikoUxo yaAAio (GaAs). To uAikd
auTO €XElI KOAUTEPEG 1810TNTEG ATTO TO TTUPITIO
TO 0TT0i0 €ival akatdAANAo yia TIG UWNAEG Ou-
XVOTNTEG.

Zynpa 4.2.9 dwroypapia oAokAnpw-
MEVOU KUKAWUATOG.

O1 ypoppéG HETAQOPAG OTA
MIKPOKUUOTIKA KUKAWMATO PETOPE-
pOUV EVEPYEIQ ] TTANPOPOPIa PETO-
€0 dUo onueiwv Tou KUKAWPOTOG.
Eival ouciaoTiké To avTioToIXo Twv
METAAAIKWYV BIAOUVOETEWY TWV ONO-
KANPWHEVWY  KUKAWMATWY  Xaun-
AWV ouxvoTTwy. ETTEidn 6pwg ota
MIC T0 péyeBog Twv aywywyv auTwyv
€ival OUYKPIOIYO HPE TO MAKOG KU-
paTtog Asitoupyiag, ol aywyoi Bew-
pouvTal Karaveunuévol, ovoualovTal
YPOUMEG HETAPOPAG KAl EXOUV EVTE-
AWG BIaPOPETIKA XOPAKTNPIOTIKA OI-
@d00nG Tou CrPOTOG ATTO AUTA TTOU
€xouv oTIG XaunAég auxvotnTeg. Ol
€VVOIEG KATAVEUNUEVO OTOIXEIO 1
KUKAwpPa ava@épovTal akpIBWG OTIG
OXETIKEG TOUG BIAOTACEIG WG TTPOG
TO MAKOG KUpoTog. Kataveunué-
Vo gival £€va OTOIKEIO TOU OTToioU Ol
OI00TACEIG €ival OCUYKPIOIPEG PE TO
MAKOG KUPOTOG, EVW) EVTOTTIOHEVO
(ouykevipwpévo) eival To OToIxEIO
pe S1a0TACEIG TTOAU HIKPOTEPES ATTO
QAUTEG TOU UNKOUG KUPOTOG.
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MeTaAAIKA Tavia

Yméotpwpa ALO,
MeTaAAikr Bdon

Zynpa 4.3.1 Baoikr| dour| HIKPOTAIVIAG.

O Mo XapaKTNPIOTIKAG TUTTOG OAO-
KANPWHEVNG YPAUUNG WETOQOPAS €i-
val n MIKpotaivia (microstrip) n otoia
gival TO QVTIOTOIXO TNG OMOAEOVIKAG
YPOHUNG (TT.X. TNG YPAUUNG TNG TNAES-
pOONG) yia €va PIKPOKUUOTIKO OAOKAN-
PWUEVO KUKAWWA.

H pikpotaivia gival pia ypapun pe-
TAPOPAG O€ OMIKPUVON KOl OTTOTEAEI-
Tal aTé pia PETOAAIKN Tavia TTavw o€
OINAeKkTPIKG (A.X. aAoupiva) Tou oTTOi-
OU N KATW ETTIPAVEIA €XEl PETAAAIKA
emKAAUYWnN. H diéyepon pe pedpa Tou
€VOG AKPOU TNG HIKPOTaIViag odnyei o€
d16800n nAeKTpOUAYVNTIKOU KUPOTOG
KOTA MPAKOG QUTAG ME TO MEYAAUTEPO
MEPOG TOU NAEKTPOHAYVNTIKOU TTEdiou
Va TTEPIEXETAI HETA OTO BINAEKTPIKO.

FEOYPA NYKNQTHZ

HAEKTPOAIO

MHNIO

AI0AOZ ANTIXTAZH MESFET
OnH

Zyqpa 4.3.2 TpidIdoTarto oxXnuaTiko did-

ypauua MMIC.

KEDAAAIO 4

Ta piKpokupaTikd oAOKANPWHEVA KU-
KAWMOTO €XOUV PJEYAAN AIOTTIOTIO, JIKPO [E-
ye00g, XaunAod kéaTog, peydAo eUpog {Wvng
Kal ouvdudlouv TTOAAEG AsiToupyieg TTAVW
OTO id10 TOITT.

O1 EQAPUOYES TWV MIKPOKUUOTIKWY OAOKAN-
PWHEVWY KUKAWNATWY agopouv g€ TTOAAOUG
TOMEIG TWV ETTIKOIVWVIWY, PAVTAP KAl QUUVTI-
KWV auaTnudTtwy. O1 50puPOopIKOi TTOPTTOI Kal
OékTEG O€ auxvotnTeG 12 1 4 GHz, n dopugo-
pIKr TNAEOPAGCT, TO SOPUPOPIKO TNHAEPWVO Kal
10 KIvATd TNAéQwva ota 900 kai 1800 MHz
¥xpnoiyotroiotv MMIC. Etriong, Ta vautiliaka
KOl OTPOTIWTIKA pAvVTAP KAl TO CUCTAMATA NAE-
KTPOVIKOU TTOAEUOU XPNOIUOTTOIOUV HIKPOKU-
MaTIKE OAOKANPWUEVA KUKAWMATA.

Ta MMIC €éxouv e€ehixBei onuepa oe Té-
1010 BaBuG, WOTE va AsiIToupyolv GE GUXVO-
TNTEG TNG TAENGS Twv 100 GHz. O1 emddoelg
auTéG o@eilovTal oTa BeATIWPEVA UAIKG Kal
TIG TTPOWONUEVEG TEXVOAOYIEG KATAOKEUNG
OAOKANPWHEVWY  KUKAwUATWY. O ouvdu-
QOPOG TNG €EENIENG TWV  HIKPOKUMATIKWV
KUKAWPATWY PE TNV €EENIEN TwV OTITIKON-
AEKTPOVIKWV Blatalewv Ba €xel €viovn €TTi-
dpaon o€ TTEPIOXES TNG TEXVOAOYIaG, OTTwG N
POUTTOTIKN, N dOPUPOPIKN TEXVOAOYia, oI JI-
KPOKUUATIKOI a10BNTAPES KAl TO NAEKTPOVIKA
Eupeiag xprnong.

4.4 ONTIKEX INMHIEX

O1 TTNy£G @WTOG (OpaToU Kal pn opaTou)
BpiokovTal orjpepa TNV KAPSIA Twv OUO TTAE-
OV AQVOTITUGOOUEVWY BIOPNXAVIWY: TWV UTTO-
AOYIOTWV Kal TwV TNAETTIKOIVWVIWY. H OTTTIKA
iva JETAQEPEI TO QWG KATAAANAWY TTNYWV TO
oTT0i0 TTEPIEXEI TTANPOPOpPIa dESOUEVWY, EIKO-
Vag Kal QWVAG, o€ TTOAU uwnAoug pubuoucg.
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LED

— e+

Kdromrtpo
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Aiodog Laser

+ KdromrTpo

Zxnqpa 4.4.1 EKtroutr| ewtog amd LED kai Laser.

TéTOIEC QWTEIVEG (OTITIKEG) TTNYEG XPNOIUOTToIoUvTal, Yia va diaBdlouv Ta O¢-
dopéva Trou €xouv attoBnkeuBei oe CD R o€ oTTikG Wwneiako dioko (Digital Video
Disk, DVD) 1} xpnOIyoTToIoUvVTal € EKTUTTWTEG UTTOAOYIOTIKWY CUOTNUATWV.

H avaykaidtnta XpnoiuoTroinong OTTTIKWY
MEOWV OTIG TNAETTIKOIVWVIEG TTPOEKUWE aTTO
TNV avAyKn HETAQOPAG OAOEVA KOl HEYAAU-
TEPWV TTOOWV TTAnpogopiag. Eival yvwotn
apx Twv TNAETTIKOIVWVIWY OTI N IKavoTnTa
METAQOPAG TTANpOPOpPIag pIag TTNyNg £LapTa-
TAl ATTO T CUXVOTNTA TNG, N OTToia ovopadeTal
pépouoca cuyvotnta. Ooo ueyaAuTepn eival
auTi n ouxvoTnta, T600 TTEPICaOTEPN Eival
Kal n TTANPO®OpIa TToOU UTTOPEI VO PETADWOEI
n myn.

O1 OTITIKEG TTNYEG PE PEPOUCEG OUXVOTN-
TEG TNG TAENG 10 Hz utreptepolv katd 4-5
TaEEIG PEYEBOUG O0€ OXEaN PE TIG MIKPOKUUA-
TIKEG TTNYEG, Ol OTTOIEG EKTTEUTIOUV GE GUXVO-
TNTEG PepIkwV GHz (10° Hz). Apa, Ta OTITIKA
guoTuarta eival o Béon va yetapidoouv 10
€wg 100 x1INadeg popég TTEPIoOOTEPN TTANPO-
Qopia atmrd Ta avTIOTOIXO MIKPOKUMATIKA KOl
BeBaiwg ekatovt@deg ekaToupUpIa YOPES OE
Ox€an PE OTToI00NTTOTE GAAO HECO PETADOONG
(A.X. X@Akiva kaAwdia). H avakdAuwyn Tou
laser 10 1960, o€ ocuvOUOONO pE TNV €EaIpE-
TIKA 1816TNTA TNG OTITIKAG ivag va «0dnyei» 10
QWG 0€ TTOAU POKPIVEG OTTOOTACEIG, ETTETPE-
wav TN paydaia eEENIEN TWV OTITIKWYV ETTIKOI-

E2
Atroppdenon
El
E2
Aubopuntn
EKTTOMTIA
El
E2
E¢avaykaopévn
EKTTOMTIA
E

Zynpa 4.4.2 Baoikég aAMnAemdpdoeig
UANG - evépyeiag.

(a) ATroppoenaon: ‘Eva @wtévio evép-
yeiag E,-E, amoppo@dral amo éva nAe-
KTPOVIo 0Tn Pacikn katdotaon E, kai
JETORaiVEl OTNV  OVWTEPN  EVEPYEIAKNA
Karaotaon E,.

(B) AuBopunTn ektrouTrr): To dieyepuévo
NAekTPOVIO aTTOdIEYEIPETAI «QUOOPUNTA»
EKTTEUTTOVTOG QWTOVIO VEPYEIDG (E,-E)).
To WG TTOU TTPOKUTITEI EKTTEUTTETAI KATA
TEAEIWG Tuxaio TPOTTO, dnA. O€ TUXaiES
XPOVIKEG OTIYUEG Kal o€ TuXaieg O1EuBUv-
oEIg.

(y) E€avaykaopévn ekmoutry: ‘Eva ow-
TOVIo evepyeiag (E,-E,) egavaykagel Tnv
aTTodIEYEPTN TOU OIEYEPUEVOU NAEKTPO-
Viou Kal TTPOKOAEI TNV EKTTOUTTA SEUTEPO-
yevoUg @uwToviou.
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VWVIWV PE€oa O€ BIAoTNPA AilywV OEKAETIWV.

O1 dUo TTePIocCOTEPO TUVNBICUEVEG OTITIKEG TTNYEG €ival ol LED (Light Emitting
Diode) kai o1 Laser. ZkOTTog Toug €ival va HETATPETTOUV TO NAEKTPIKO PEUPD UE TO
o1T0io Tpo@odoTOUVTAl G€ DETUN GWTOG. Me auTtd Tov TPATTO N TTANPOPOPIa PETA-
@EpeTal atro 1o peUpa TPoPodoaiag oTn GwTelvr) déaun. H TTAnpogopia, n otroia
EPTTEPIEXETAI OTIG JETABOAEG 1) OIOKUUAVOEIG TOU PEUUATOG, HETATPETTETAI O€ UETO-
BOAEG TwV XAPAKTNPIOTIKWY (A.X. TNG £VTAONG) TNG QWTEIVAG OETUNG.

4.4.1 Inyés LED

O1 LED ¢ival TTny€g oxeTiké atmAég Kal Bpiokouv eupegia Xprion o€ acUpUATES
UTTEPUBPEG ETTIKOIVWVIEG, OTA TNAEXEIPIOTAPIA OE EQAPHUOYEG NAEKTPOVIKAG ATTEIKO-
viong (ewreivoi evdeikTeg) K.ATT. H LED eivan pia nuiaywyikn didragn évwong p-n,
N OTToia EKTTEUTTEI WG, OTAV O BETIKOG aKPOOEKTNG Tpopodoaiag ouvdeBei aTnv

P(mW) XapaktnpioTikn

816d0ou LED ZApa e£6dou

| I(mA)

ZApa el0600u

Zynpa 4.4.3 XopoKTnpIoTIKY OTTIKAS I0XUOS
EKTTOUTTAG - peuuarog moAwaong divdou LED. H
dlaudpewon Tou peuparog odriynong tng LED
aTTé 70 OrjHa TTANPOPOPIAg HETATPETTETAI ATTO TO
YPOMMIKO TUAMA TNG KAPUTTUANG O€ QVTIOTOIXEG Ol
QKUNAVOEIG TNG OTITIKAG I0XU0G £EOB0U.

dwrdvIo

NAEKTPOVIO oTTn

Zypa 4.4.4 EmavaocUvdeon nAekTpoviou Ko
OTTNG Kal EKTTOMTTH GwToviou.

TTepIoXn TUTTOU p Kal O apvnTIKOG 0ThV
meploxn TUTTou n (auTr) n ouvdECUO-
Aoyia ovopddletal opOR mMéAwon). O
MNXOVIOUOG E TOV OTTOI0 TTAPAYETAI TO
QWG oTnNV évwaon p-n €ival o €€1G: éva
€NeUBEPO NAEKTPOVIO, KABWG KIVEITAI
TTPOG TO BETIKO AKPOBEKTN, cuVAVTA dia
avTiBeTa KIvoUpuevn OTTA OTNV TTEPIOXN
NG évwaong. Ta dUo cwpaTidia eTTava-
ouvdEovTal JETAEU TOUG Kal aTTodidouV
EVEPYEIQ UTTO POopP®H evOg pwToviou. H
TTapaywyr @wrdg Kar autév Tov Tpo-
TTO OVOUdleTal aubdpuntn EKTTOUTTH
Kal XapakTnpigel Tov TpOTTo AsiToupyiag
Twv 0160wV LED kaTd TOV 0TT0i0 TO WG
EKTTEUTTETAI OUOIOUOPPA TTPOG OAEG TIG
O1EUBUVOEIC OTO XWPO.

Mapaywyr] @ewTog Oev TTPOKUTITEI
atré oTToIodNTTOTE NUIaYWYS aAAd atrd
OUYKEKPIMEVOUG  NUIAYWYOUG.  XTOUG
OuVNBEIG NUIaYyWYoUS TwV NAEKTPOVI-
KWv, OnA. TO TTUPITIO KaAI TO YEPUAVIO,
n €mavacuvdeon TTPAYMATOTIOIEITAI E
atreAeuBEpwan BepudTNTOG KOl OX1 Pw-
TOG KAl ETTOPEVWG Ol NUIaYWYOi auToi
Oev gival KATAAANAOI yia OTITIKEG TTNYEG.
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O1 kataAAnAdTEPOI NuIaywyoi €ival
oUvOeTOI NUIaYWYOi. AUTOi TTPOEPYXOVTAI LALLCo) MHKH
] . ) . ; (evepyo oTpWHQ/ KYMATOX
aTTé avAaueiEn Twv OToIXEiwV OAoUpi- VTEGTPWHQ)
vio (Al), yaAhio (Ga) 1 ivdio (In) pe Ta
aToixeia euo@opo (P), apaeviko (As) 1) GaAlAs/GaAs 750-870 nm
avTipovio (Sb), .x. GaAsP, GaAlAs 1 GaAs/GaAs 904 nm
GalnAsP. To yfikog KUPaTog Tou pwTog
TTOU EKTTEPTTETAI ECAPTATAI ATTO TNV OKPI- InGaAsP/InP LA
Bri 00vBeon Tou nuiaywyou. AlGaAsSb/InGaAssb | 2,0-30 pm
>1ov mivaka 4.4.1 @aivovTal Ta KU-

PIOTEPA NUIAYWYIKA UAIKA, aTTé TO OTTOIO Mivaxag 4.4.1
KOTAOoKEUGGovTal Ol OTITIKEG TINYEG Kal Huiaywyikd UAikG OTITIKGY Mnywv.
TO AVTIOTOIXO WAKOG KUPOTOG TOU QUTOG
TTOU EKTTEPTTOUV. ME BIaQOPETIKO Xpwua Tovifovtal Ta UAIKG TTou Sivouv Qg oTa
MAKN KUPATOG TWV OTITIKWV eTTIKOIVWVIWY 0,85, 1,3 kai 1,55 pym.

H @wrteivr) 10x0¢ Tng LED @Bdvel Ta pepikd mW. H eammédoon 1ng LED eivai
TO KAAOPa TNG NAEKTPIKAG 10XU0G £10000U TTOU PETATPETTETAI O€ QWTEIVA 10XV €60~
oou. H amédoon autr oriuepa gival Tng t1agng Tou 10%. O1 LED ptropouv va xpn-
gIgoTToINBoUV yia PHETAd0aN TTANPOPOPIaG OE WNPIOKA 1 AVAAOYIKH) HOPYR HECO
aTrd PIa OTITIKN iva. ZTNV Wn@Iakr YETAd0ON 0 PUBNOG UTTOPE VO PTACEI HEPIKES
ekaTovtadeg Mbit/s. AuTtd emmiTuyxaveTal ue KATAAANAN SIOUOP@EWON TOU PEUUATOG
odriynong tTng LED a1é 10 orfjua mAnpogopiag. H diaudpewon eival N YetaBoAn
NG QWTEIVAG I0XU0G eKTTOPTIAG TNG LED oup@wva pe 11g peTaBoAég Tou peluatog
odnynong tou N diappéel. H duvartdtnta auth gaivetal oTo oX. 4.4.3 6TTOU TTAPI-
oTAvVETAI N OTITIKA 10XUG £€600u TNG LED cuvapTtrcel Tou pelpatog odriynong. H
oxéon autn €ival pia euBegia ypapun, Kal ETTOUEVWG O OIOKUUAVOEIG TOU pEUUATOG
METATPETTOVTAI PE YPAUMIKO TPOTTO O€ OIOKUNAVOEIG TNG OTITIKAG 10XU0G £§0S0U.

4.4.2 Iny£g laser

270 CUCTAPOTA ETTIKOIVWVIWV PE OTTTIKEG IVEG OI TTNYEG TTOU XPNOIUOTTOIOUVTAI
oXedov atTokAEIOTIKA gival Ta d10dikd laser nuiaywyou. Ta TTpwTa laser nuiayw-
you kartaokeudoTnkav 10 1962, dpwg TeAsiotroiOnkav 1o 1970, otrdTe Kal apxi-
oav va xpnoigotrolotvtal. O 6pog «laser» TTpoépyxeTal atrd Ta apPXIKA TwV Aégewv
Light Amplification by Stimulated Emission of Radiation (Evioxuon ®wtog amoé
E¢avaykaopévn Extroutrr) AkTivoBoAiag) tmou deixvouv akpiBwg Tn duvaTéTtnTa
TwV laser va TTapdyouv GUPQWVO QWG EKPIETAAANEUOPEVA TNV EQVAYKACUEVN QKTI-
voBoAia péoa o€ €va UAIKO.
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H g§avaykaopévn eKTTORTTA
Oivel éva OEUTEPOYEVEG PWTOVIO
TIOU TTPOKUTITEI ATTO TO OPXIKO
Kal €xel TNV idla ouyxvoeTnTa,
@aon kai dievbuvon pe auto.
Ta dUo autd ewTovIa pPTTopolV
JE TN O€Ipd TOUG va TTaPAYOouV
GAAa dUO pe EavayKaouévn €k-
TouTt. ‘ETO1 £€X0UpEe TTapaywyn
PwTOViwV KATA aAUCIdBWTH €v-
vold, Kal ETTOPEVWG Evioxuon
TOU apyIKOU OTITIKOU OAUATOG TO
oT1roio TTporABe ammd aubopunTn
EKTTOMTTH.

O 6pog oUNPWVO PwS ava-
PEPETAI AKPIBWG OTO YEYOVOG OTI
OAa Ta PWTOVIA TTOU EKTTEUTTO-
vTal TeEAIKG amé éva laser eivai
guyxpoviopéva petagu Toug (dn-
Aadr) €xouv Tnv idla @acon).

Zynpa 4.4.5 dwroypagia TopTIoU nuio-

YWYIKOU laser Tou gutropiou.

KEDAAAIO 4

O1 1nyég laser €ival TTOPOUOIEG KATAOKEU-
aoTIKG pe Tig LED (dnA. €ival kal auTég eVWOEIG
p-n), aAAG dla@Epouv OTO OTI TO WG TTAPAYETal
amd  géavaykaouévn (0x1 auBopunTn) ETTavVa-
ouvdeon nAekTpoviwv-otmrwy. ETttiong diaBétouv
avakAaoTika dkpa. Otav 10 laser 1po@odoTNOEI
ME peUua, TO QWG avakAdTal TTOAATTIAG eowTe-
PIKWG HETAEU TWV avaKAACTIKWY eTTiQaveiwy. Ol
TIOAOTTAEG AVAKAACEIG TWV QWTEIVWV KUPATWY
(oMK avaTrPpo@odoeTNOoN) £XOUV WG ATTOTE-
Aeopa Tnv eavaykaopévn atrodieyepon OAo Kai
TTEPICOOTEPWY NAEKTPOVIWV KaI TNV EvioxXuaon TnNG
OKTIVOPBOAIOG AOYW €EavVaYKAOUEVNG EKTTOUTIAG.
MOAIG To peUpa augnBei apkeTd, TOTE:

a) n evioxuon (atmoAan) Eemepvd TIG ECwWTE-
PIKEG ATTWAEIEG TOU UAIKOU
B) n ewtevi déopun dlatrepvd Ta NUISIAPAVH

QAVAKAQOTIKG GKpa (KATOTTTPA) KAl

Y) EKTTEUTTETAI PIO OXEOOV HOVOXPW-
HAaTIKR QWTEIVA €N, €EAIPETIKA PEYAANG
AQuUTTPOTNTOG Kal PEYAANG KATEUBUVTIKOTN-
TOG.

H tmepioxy yopw amd v €évwon p-n
OTNV OTIoia TTPAYUATOTIOIEITAI N TTapAyw-
Yy CUUQWVOU QWTOG OVOUALETAlI EVEPYOS
meEpIOXN 11 EVEPYO oOTpwmA. To pelua
TTAVW OTTO TO OTIoI0 TTapAyeTAl CUUPWVO
PWG OVONACLETAl PEUMA KATW@PAIOU.

O1 dI00TACEIC TV NUIOYWYIKWVY laser
«TaIPIAZOUVy» O€ QUTEG TWV OTTTIKWYV IVWV. To
MAkog Toug gival 300-400 um, evw TO €UPOG
TNG evepyou TTEPIOXNAG €ival TNG TAENS Twv 10

MéTaAAo MétaAdo SiO, MéraAro SiO,
Evs?vé qu')vé Evepy6
OTpWHA OTpwHa OTPWHA

P T0TTOU-p P tomou-p N P N T6TI0U-p

N N N n

MétaAAo MétaAAo MétaAAo

Zynpa 4.4.6 Nd@opol TUTIol nuIaywyIKWY laser.
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Um, 600 TTEPITTOU Kal N OIGUETPOG TNG
ivag. H peydAn kateuBuvTikOTATA KOl
N MOVOXPWHATIKOTNTA ETTITPETTOUV TNV
€UKOAN gaTiaon TnG 8€0UNG e GakoUg
Kal TNV QVTIUETWITTION TOU QAIVOUEVOU
TNG SIACTTOPAG TWV OTITIKWY IVWV.

Ta laser éxouv 10XU EKTTOUTTIAG ME-
XpP! pepIka Watts. Eival TTOAU 1o0xupOTE-
pa a1d TiIS LED Kal, ouveTtwg, £xouv
duvartoTnTa PeTAdooNng O€ TTOAU TTIO
MOKPIVEG aTTooTdoEIg péoa oTnv iva.
H amédoon Twv laser gival orjpepa TnG
Ta¢NG Tou 30%. 'Eva GANO TTAEOVEKTN-
pa Twv laser wg 1pog TG LED ¢ival n
IKavOTNTA TOUG VA dIOPOP@WVOVTAl UE
TaxUTEPOUG pUBPOUG TTOU OuEPa POa-
vouv Ta 10 Gbit/s.

Me tnv mépodo Twv €TWYV, ava-
TTUXONKav TTOAUGPIBUEG  OXEDIATEIG
oopwyv laser. H o amAfl dopun nuia-
ywylikoU laser, TTou Adn €EETAOTNKE,
mepIAapBavel OU0 KATOTITPG OTA GKPA
™G. Mia Tétol0 douf OUWG EKTTEUTTEI
TOAAG MAKN KUPOTOG TauTdxpova o€
Mia aTevh TTEPIOXH TOU PATUATOG.

Ymapyxouv Ouwg Kal douég laser
yIO €QAPUOYEG TTOU ATTAITOUV EKTTO-
MTTH o€ éva pévo PAKOG KUPATog (OnA.
TTOAU OTEVO QACHO EKTTOUTIAG A «MO-
VOXPWHATIKA»  €KTTOPTIA). AUO on-
MavTIKEG TETOIEG OOMEG eival Ta laser
DFB (Distributed FeedBack) kai DBR
(Distributed Bragg Reflector) Tou
XPNOIUOTIOIOUV £€va QIATpO PECO OTOV
NUIOYwyo, TO OTTOIO ETTITPETTEI TNV AVO-
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H auBoépuntn exmmouty mapdyel aouu-
PWVO PWS, WG TTOU JEV EXEI HIA avayvw-
pioIuN NUITOVOEIBH GUOT), a@oU ATTOTEAEITAI
atré pia por GwToViwv P avetdpTnTn @AoN
METAEU TOUuG. TO PWG TTOU TTPOEPXETAI OTTO
auBopuNnTn EKTTOUTTA EPQAVICEl TTOAU peyd-
Ao @dopa cuyvoTATwV. AuTé TO €i00G PW-
TOG €ival XapaKTNPIOTIKO pIag BEPUIKAG TTN-
YAG, OTTWG £vag GWTEIVOG AOUTTITHPAG A MIOG
TTNYNG auBopunTou GwTog OTTWG N LED.

H egavaykaopévn ekmroutr) Tou laser
TTAPAYEl CUPPWVO QWG O€ Mia TTOAU OTEVH)
TTEPIOX] OUXVOTHTWV (HOVOXPWHATIKO
Qwg). H 1816TnTa aKkpIBWG autr eival TTou
Kavel Ta laser Tig TTAéov KATAAANAEG TTN-
YEG VIO ETTIKOIVWVIEG PE OTITIKEG iVEG, OTIG
OTTOIEG N AVTIMETWTTION TOU QAIVOUEVOU TNG
O100TTOPAG aTraITel TINYEG YE OTEVO QACUa
EKTTOPTIAG YIO TNV augnon Tng MEYIOTNG
améoTaong diddoong.

Mnkog
30um

Zxipa 4.4.7
O1 diaoTdoeig Tou

EUpog 10 um laser nuiaywyou.

P(mWw) ’ Trua 650U
XapaKTNPIGTIKA

d16d0u Laser

, I(mA)
Pelpa
KOTWPAIOU
ZApa el06dou

TPOPODATNON TOU PWTOG O€ Eva PIKOG
KUpatog. To laser DFB ektréptrel o€ éva
TTPOKABOPICHEVO UNAKOG KUPATOG, €VW
10 laser DBR éxer 1n duvardétnra va
peTaBaAAel (puBuilel) TO PAKOG KUWa-

Zynqpa 4.4.8 XopaKTnpIoTIKA OTTTIKAS 10X00S
EKTTOUTTAG - peuparo¢ moAwong di6dou Laser. H
dlopopewWaon Tou pelpartog odrynong Tng Laser
a1 TO OrHA TTANPOYOPIAg YETATPETTETAI ATTO TO
YPOUUIKO TUAHA TNG KAPTTUANG O€ QVTIOTOIXEG OI-
OKUMAVOEIG TNG OTITIKAG I0XU0G £60B0U.
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Zynpa 4.4.9 Tuokeuaouévo laser nuia-
ywyou YE TTpocapTnuévVn TNV OTITIKA iva.
QaiveTal £1ioNG To NUIAYWYIKS dIoKio atTd
To oTToio TTPOABE To laser.

KEDAAAIO 4

TOG EKTTOUTIAG MECQ O€ pIa TTEPIoXA. AuTO
TTpayuaToTrolEiTal edv aAAdloupe Ta xapa-
KTNPIOTIKA TOU QiATpoU.

4.5 OPOTOAEKTEX

O1 QWTOOEKTEG I QPWTOPWPATEG €ival Ol
NAEKTPOVIKEG OIATALEIGC TTOU  PETATPETTOUV
£va QWTEIVO Orpa o€ NAEKTPIKO. To puwTEIvVO
ofua @Bavel ouvABwg PEOW MIAG OTITIKAG
ivag Kol PETATPETTETAI O€ NAEKTPIKY HOP®N,
TTPOKEIUEVOU va 00nynbei OTIG €TTOUEVES
BaBuideg nAekTPOVIKAG £TTECEPYATIiaG.

O 18aVIKOG PWTOOEKTNG Ba TTPETTEI VA EXEI

uwnAr atrédoon PETATPOTTHG TOU GWTOG O¢ pelpa (dnA. uwnAn euaioBnaoia) oTo
MAKOG KUPATOG TOU QWTOG TTOU TTPOKEITAl va avixveuoel (11.x. 1,3 4 1,55 um), va
pNnv TpocBéTel B6puBo 0TO CAMA, va AVTOTTOKPIVETAI OTO PUBUS dedopévwy, va
givar aglomoTog Kal @Onvog Kal va £xel OIa0TACEIS GUYKPICIUES PE TN SIGUETPO TOU
TTUprva g ivag. TIG aTTaITHOEIG QUTEG IKAVOTTOIOUV O WTo8iodol nuiaywyou,

Z1pwua p-CaAs
1.LED
ZTpwpa n-CaAs

Kdarotrrpa
ZTpwua p-CaAs

2. ATTAG Laser

Zrpwpa n-CaAs

M A2 A3 M A5

Pelpa Tpogpodoaoia
®iktpo HaTPo® g

3. Laser DFB

4. Laser

DBR

PiATpo Kartomtpo

Zynpa 4.4.10 MiKn KOPOTOG EKTTOUTING S163WV laser kai LED.

TTOU XpnolpoTtTolouvTal of-

MEPA OTOUG OEKTEG OAwV

TWV  OTITIKWV  OuoTNUA-

AA Twv. YTdpyxouv dUo TUTTOI

A QWTOBIGBWY  NUIaYWYOU:

n ewrodiodo¢ PIN kal n

PwTodiodo¢ XlovooTol-

Bddag (APD: avalanche
photodiode).

H pwrodiodog PIN atro-

TeAeiTar amd Tpia OTpw-

pjata. ‘Eva tumou p, €va

TUTTOU N Kal PETAEU TOug

A TTapeUBAAAETAl Eva QwTO-

euaiobnto oTpwWUa Xoun-

MG vOBeuong (-intrinsic).

2€ aQuTd TO OTPWA TTPAY-

A MOTOTTOIEITAI N UETATPOTTA

TNG OTITIKAG EVEPYEIOG O€

NAekTpIKA. H @wTodiodog

TIOAWVETOI  AVAGTPOPA
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(OnA. o BeTIKOG aKPODEKTNG TPOPODO-
oiag ouvdéeTal oTnV TTEPIOXA TUTTOU-N
Kal 0 apvnTIKOG OTNV TTEPIOYT) TUTTOU-P)
ME TUTTIKA TIPA Tdong 5V. Otav méoel
Qowg Tavw oTn PwTodiodo, TOTE KABE
QPWTOVIO aTtroppoPdTal Kal dnuioup-
yeiTar €va Celyog NAEKTPOVIOU-OTTAG.
Kdtw atrd tnv €Tmidpaon Tng avaoTpo-
QNG TOAWONG, Ta avTiBETa NAEKTPIKG
@opTia NAEKTpOViou Kal OTTHG KIvoUuvTal
o€ avTiBeTeg dieubuvoelg Kal dnuioup-
youUVv €va nNAEKTPIKO peUpa OTO €EwWTE-
PIKO KUKAWQ.

To PAKOG KUPOTOG AgIToupyiag pIag
PWTOdIOO0U £EAPTATAI OTTO TO UAIKO KO-
TAOKEUNG TNG. To Si gival KatdAAnAo yia
Ta PIKPA pAKn Kupartog (0,8-0,9 pm),
10 Ge yia To TTPWTO «TTaPABupo» TwV
oTmikwyv vy (1,3 um) kai 10 InGaAs
(lvdio - T'dAAIo - Apoeviko) yia To deU-
TEPO «TTAPABUPO» TWV OTITIKWYV IVWV
(1,55 um).

H onuavTikétepn TTapAPETPOG HIOG
QwTodI6dOU gival n amokpioiuotnTa R
(Responsivity) TTou oguoxeTiCel To TTa-
pPayoueVO NAEKTPIKG pevupa [ pe TNV
TIPOCTTITITOUCA OTN PWTOBI0d0 OTITIKA
Ioxu P
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MeTaAAIKA ETTOQR  QWTOVIO  AVTIQVOKAQOTIKN
ETMOTPWON
Sio,
i -
+
oTTN
NAEKTPOVIO

Zynpa 4.5.1 Aopn kai ouvdeopoloyia piag S16-
dou PIN.

ATTOKPICIHOTNTA PWTOBIGB WV
Feppdvio

Mupitio
InGaAs

ATtrokpioipoTnTa (A/W)
e L L & A & S 4 b b

500 600 700 800 900 1100 1200 1300 1400 1600 1700
1000 1500

Mnkog kUparog (nm)

Zxpa 4.5.2 KautUAeg amokpIoiudmTag ow-
TOOIOdWV CUVAPTACElI TOU PAKOUG KUPATOG TOU
TIPOCTTITITOVTOG GWTOG Yia UAIKG Si, Ge, InGaAs.

R =

1
[5)

Kal e€apTdTal ammd 1o YAKOG KUPATOG TNG TIPOCTTITITOUCAS akTIVOBoAiag. Or Tutr-
KEG TIPEG TNG aTTokpioludéTnTag gival 0,75 - 0,9 A/W.

2nuavTikn €tmiong 1016TNTa pIag @wTtodiddou PIN eival To peydAo €0pog Qw-
TEIVIG I0XUOG TTOU WTTOPEI va avixveuoel. H @owTodiodog Ptropei va avixveuoel
QWTEIVA 1I0XU OTNV TTEPIOXN atmo pepIKa nWatts péxpl pepIkEG dekadeg mWatts.
>& OAn auTnyv TNV TTEPIOXA N PwTodiodog TTapdyel peuua avaAoyo (I = R-P) 1ng

TTPOCTTITITOUCAG QWTEIVAG 1I0XUOG.
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Zynpa 4.5.3 dwrodiodog PIN. £mv dkpn api-
oTEPAG BIAKPIVETAI O PAKOG ECTIAONG TNG EICEP-

XOMEVNG QWTEIVAG SEOUNG.

MeovekTipata

OnTikwv Evioyutwv

* O emavaAATITNG-avayEVVNTAG AauPd-
VEI TO £€000EVNUEVO OTITIKO OTja TTOU EXEI
S10000¢i yéoa oTnV iva, TO YETATPETTEI OE
NAEKTPIKO OMMA, OTN CUVEXEIQ TO EVIOXUEI
KOl TO ETTAVOQEPEI OTNV APXIKA WN@IOKHA
popen Tou dlopBwvovTag TUXOV AdBn katd
TN petadoon. H emavagopd auth (ava-
yévvnon) TrePIOPIidel TOV ETTAVOANTITN VO
AeiToupyei pévo oTo pubuod peTadoong, yia
TOV OTT0i0 OXEDIGOTNKE N eUgn. Metd TNV
avayévvnon To NAEKTPIKSG ONa JETOTPETTE-
TOI OE OTITIKO KOI EKTTEUTIETAI OTO ETTOPEVO
TUAMA Tou OTITIKOU KaAwdiou. ETropévwg,
0 €MAVAAATITNG-avayevvnTAG OXedIAdeTal
yla va AEIToupyei OTTOKAEIOTIKA O€ éva un-
KOG KUPATOG Kal O€ GUYKEKPIPNEVO PubBuod
JETAd00NG.

® AvtiBeTa, O OTITIKOG EVIOYXUTAG MTTOPEI
va evioxUo€El OTTOIOSATIOTE PAKOG KUMO-
TOG (QKOMO Kal TTEPICTOTEPT ATTO £va) OE
OTTOI03ATTIOTE PUBUO METABOONG KAl EXEI
peyalo eupog wvng. 'ETol, Ta cucThpaTa
JETAd00NG WTTOpPOUV va avapadpifovTal
XWPIG va XPEeIAgeTal QVTIKATACTAC TWV V-
OIAPETWY OTITIKWYV EVIOXUTWV.

KEDAAAIO 4

To petpa €€6dou piag PIN gival TToAU
a0BevEg, TNG TAENG TOU YA, KOl ETTOPEVWG
XPEIACeTaI evioyxuon TTpIv OIOXETEUOEI OTIG
UTTONOITTEG PaBPIdEG TOU NAEKTPOVIKOU
0¢KTN. H evioxuon mpayyaTotroigital pe
TN Bondeia evioxutr ue Tpaviiotop FET
Kal €101 éxoupe TO cuvduaoud PIN pue
Tpavliotop FET, o otroiog ovouddleTal pe
Mia AéEn ewTtodékTng PIN-FET.

4.6 OINTIKOI ENIZXYTEX

270 PEXPI TTPOTIVOG ETTIVEIQ KAl UTTO-
BaAdooIa  TNAETTIKOIVWVIOKG CUCTAUATA
OTTTIKWV IVWV PEYAAWY aTTOOTACEWY, Yid
TNV TTEPIOBIKN) EVIOXUOTN TOU OAUATOG XpN-
OIJOTTOIOUVTal  EMAVAAATITEG-AVAYEV-
VNTEG Ol OTTOI0I YETATPETTOUV TO OTITIKO
ONMa o€ NAEKTPIKO, TO EVIOXUOUV NAEKTPO-
VIKG KOl 0T OUVEXEIQ TO avaPETadidouy o€
OTITIKA Hop®r). H xprion Ouw Twv £TTavVa-
ANTITWV - avayevvnNTwy €xel TOUg €EAG TTE-

PIOPICHOUG:

® 10 B6pUPO TNG NAEKTPOVIKAG EVIoYU-
ong,

® 710 KOOTOG KOl TO PéEyeBOG Twv ava-
YEVVNTWV,

® TNV avAaykn ouxvrg OCUVTAPNOTNG TOUG
Kal,

e Tnv aduvapia TautdxXpPovNnG EVioxu-
OnNG TOAAWV PNKWV KUUATOG HECQ
oTnv idia iva.

O poévog TpOTIOG yIa va EeTTEPOCTTOUV
OAeg o1 TTapaTTdvw aduvapieg eival va
dlatnpnOei To GAPA O€ OTITIKA PopPYn O€
O6Ao To PAKOG TNG dladpopng. AuTtd ouve-
mayeTal OTI Ba TTPETTEN va yiveTal aTreuBei-
ag evioxuon Tou OTITIKOU CAMATOG aTTd
Kabapd onTIKoUS EVIOXUTES.
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YTapXouv TPEIS KUPIwg TPOTIOI ME
TOUG OTTOIOUG PTTOPOUNE VO XPNOIYOTIOI-
NOOUE €vav OTITIKO EVIOXUTH:

a) WG EVIOYXUTH 10X0U0G, av TOTTOBETN-
B¢l apéowg PETA aTTd TO laser EKTTOUTIAG
ylo va ugwaoel To oRua €£60ou og pia
uynAn oTabpn,

B) wg evioxuth ypauung, yia va evi-
oxUer o ,OT,]HG 1T€p|0,5IK('1 KGT(? Hrkog TG Zynpa 4.6.1 H e£aoBévnon oTnv oTTIKN iva
dladpopng OTTou TTaiCel TO POAO AVAYEV-  ¢ye éva eAdyioTo prkog kopatog 1550 nm,
vr]'rr’], TTEPIOXH OTNV OTToia Ol EVIOXUTEG ivag TTPO-

y) wg rrptl)swo)(urlr), yia va BEATIWOEI ggéﬁi‘é’a’;pﬁm gugavifouv T péyioTn amo
TNV €vaIcOnaia Tou BEKTN.

21NV TPAEN, UTTAPXOUV OUO TUTTOI OTTTIKWY EVIOXUTWV: Ol EVIOXUTEC NUIAywYyoU
(semiconductor optical amplifiers - SOA) kai oI evioxuTtég ue iva mpoaoueiéswv gp-
Biou (erbium doped fiber amplifiers - EDFA).

25
3THz 20

04 15

02 25THz
EUpog Zwvng Evioxuth 5

1200 1300 1400 1500 1600 1700

E€aoBévnon Omrmikig Ivag (dB/km)
AtroAafn} omrTikoU gvioxuTth (dB)

Mnkog KupaTtog (nm)

4.6.1 OTTIKOI EVIOYUTES NUIAYWYOU

O1 evVIOXUTEG NuIaywyoU TTOU KOTAOKEUO-

OTIKG poIddouv TTOAU Ye Ta laser nuiaywyou, Zugevkng fvag

€XOUV MIKPA KaTavAAwon Kal Ptropouv va o

oAokAnpwvovTal JoVONIBIKA pe GAAa NAEKTPO- m:f o

VIKG KUKAWaTa. To €0pog {uvng Toug (OnA. Evioxuric a
N TTEPIOYX GUXVOTHTWV TNV OTToia €VIoXUOUV) _ Laser TPooEiCewY
gival NG Tagng Twv 35 nm, aAAd pe €I0IKEG WTAAnzung’

NUIAYWYIKEG BOUEG EXEl BATEI CAUEPA PEXP!

240 nm. Eiodyouv éuwg B6puBo o1o oA,  Zxrpa 4.6.2 EVioxuTig ivag TTpoopeige-
EXOUV OXETIKA HEYGAO KOOTOC KAl ENPAVIIOUV z’u"pg&“gﬁ‘é‘\‘/‘%g’:\fg'&“gvmz ?T‘;%zﬂ';”
dla@wvia PETalUu Twv OTITIKWY ONUATWY TToU Eewv.

evioxuovTal.

4.6.2 OTITIKOI EVIOYUTES IVva§ TTPOOUEIEEWV

O1 gvioxuTég auToi BaaidovTal oTnv apxA TG evioxuong Tou @wToG PEaa OTnNV
iva Adyw véBeuog TNG Pe KaTaGAANAa UAIKG (oToixeia). Ta GToua TwV TTPOCUEIEE-
WV BpiogkovTal oToV TTUPAVA TNG ivag, atré Tov oTToio JIEPXETAI KAl TO TTPOG EVi-
oxuon onua €106d0u (UE PNKOG KUPATOG A,). ZToV iIo TTUprva BIoXETEUETAI KOl
PWG UYNAAG IoxU0G atrd pia TTnyn laser, n otoia ovopddetal laser dvtAnong (Ue
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Zynpa 4.6.3 £V iva TTpooigewy, N evépyeia
atré 70 laser GviAnong (A2) petag@épetal oTo
QwTeIVO orjpa TTAnpogopiag (A1), evioxUovTtag
TO.

Zynjua 4.6.4 OTTIKOG €VIOXUTAG ivag. ZTo
KATWw apioTepd dkpo Odlakpivetal 1o laser
AavtAnong.

KEDAAAIO 4

urkog KupaTtog A,). H @vrAnon givai n
S1adikaocia pe TNV omoia diveral n
avayKaio eVEPYEIN OE £€VAV OTITIKO
gvioxutn | pia inyn laser, yia va
Agitoupynoer. H dvrAnon eival ato-
paitTnTn yia va dieyepBouv Ta GToda TOU
UAIKOU, (DOTE va £XOUME €EaVAYKOATUEVN
EKTTOUTTH.

H evépyela dvtAnong ptropei va dive-
TAl: ) PUE TN HOPPF) NAEKTPIKOU PEUUATOG
(evioxutng 1 laser nuiaywyou) kai B) pe
™ HOPQN QWTEIVAG aKTIVOBOAiag (evi-
OXUTAG ivag).

2TOV EVIOXUTH ivag Ta ATopa TTPo-
oMeiEewv  €xouv TNV €€NG 1D16TNTA:
ATToppo@ouv QwTeEIVA 10XU OTO PAKOG
KUPaATog A2 kal Tnv amodidouv oT1o phj-
KOG KUpaTtog A1. M’ autdv ToVv TPOTTO, TO
onpa evioxXUeTal 0€ OTITIKI POP®N, Ka-
Bwg odevel péoa otnv iva. Or1 Mo ou-
vNOIoPEVOI EVIOYUTEG ivag XPNOIKOTIOI-
oUV pEPIKA PETPO iVOG PE TTPOCUEIEEIS
Tou oToixeiou epPiou (Er) kai evioxuouv

PWTEIVA GAPOTA OTO PAKOG KUPATOG 1,55 um TWV OTITIKWYVY ETTIKOIVWVIWV.
Qg 1Ny avtAnong xpnoiPoTroicital éva laser nuiaywyou, TO OTT0I0 EKTTEUTTEI

o1a 0,98 4 1,48 um.

TummikEg TINEG TNG evioxuang (aTToAaBRG) evog evioxuTh ivag @Bdavouv Ta 30 dB

ME eUpog dwvng 40 nm.

O1 gvioxuTEG ivag epgavifouv TTAEOVEKTAUATA OTTWG:

a) amrAdTNTa OTNV KATAOKEUN,

B) cukoAia eUENG PE TN YPAMNMN OTITIKAG ivag JE XAUNAEG ATTWAEIEG,
Y) €CAAEIPN TWV QAIVOUEVWV DIOPWVIOG TWV OTITIKWY GNUATWY TToU evioXUovTal.
OTITIKOI EVIOXUTEG ivag TTpoopeifewv epfiou €xouv dN eykataoTabei € TTOA-

NG CeUtelg, OTTWG OTO UTTEPATAQVTIKO UTTORPUXIO KaAwdio (TAT 12/13), To otroio
ouvdéel T MeydAn Bpetavvia, Tn FaAAia kai 1ig¢ H.M.A. pe puBud petddoong 10
Gbit/s.



TEXNOAOITIA XYXTHMATON

4.7 ONTIKOHAEKTPONIKH OAOKAHPQZXH

emeidn
TO OTITIKA...

2Tnv apXrf Tou KepaAaiou ava-
@EpOBNKav BUO 1I0TOPIKEG AVAKOAU-
WEIG 0TO XWPOo TNG HAEKTPOVIKAG:
n avakdAuyn Tou Tpaviictop TO
1948 ka1 Tou OAOKANPWUEVOU Ku-
KAwpaTog 10 1958. ZAuepa, Bpi-
OKOMaOoTE 07O Eekivnua piag véag
TEXVOAOYIKNG €TTavVAOTOONG: TRG
OTITIKONAEKTPOVIKAG OAOKAR-
pwong. ONTIKONAEKTPOVIKN
oAokAnpwon givalr n TAUTO-

Aev vpioTavral
NAEKTPOAYVNTIKA
TrapepBoAn

AiogTaupoUpeveg
Séapeg Sev aAAnho-
TapepBaAAovTal

Auvarétnra TapdA-
AnAng emegepyaaiag

MeraSoan xwpig
TapepBoAég

Tautéxpovn
SlaoUvdean
TOAAWV SETPWV

AididoTarn
emegepyacia
TAnpogopiag

Xpovn avanTuin OmTIKWV,

. Héow TapdAAnAwv
NAEKTPO-OTITIKWY Kal NAg- BeopwY
KTPOVIKWV Jlardéewv oTov
id10 povokpUoTaAlo.

‘ET101, OTO iB10 OAOKANPWUEVO
KUKAWMO UTTOPEI VO GUVUTTAPXOUV:

a) n diodog laser,

B) TO nAekTpoVIKO KUKAwUQ
TPo®OdOCiag Kal SlaudPPWongs NG
d16d0u laser,

Y) N ®wT0di0d0g,

8) 10 KUKAwpa evioxuong Tng
PwTOdIOdOU,

€) TaBNTIKA QWTOVIKA KUKAW-
poTa (OTTTIKA QIATPA K.ATT.)

H oAokAApwaon auTtrh €mITPETTEI
OTOUG OXEDIOOTEG VO GUVOUAOUV Ta TTAEOVEKTHMOTA KABE EexwploTAG didTagng
0€ MIa gviaia dOr Kal va TTPOTEIVOUV OOUEG PE EVTEAWG VEEG dUVATOTNTEG KAl
EQPAPUOYES. H oTTTIKONAEKTPOVIKA OAOKANpWON €TTITEUXONKE Xdpn oTNV TTPO0d0
TWV BIAdIKOOIWY KOTOOKEUAG OAOKANPWHEVWV KUKAWUATWV.

O1wg avaeépbnke o TTavw, N MikponAekTpovikr apxilel va ¢Bdvel oTa 6pid
TNG. O00 o1 100TACEIG TWV KUKAWHPATWY JIKPAiVOuV, TOOO TO HAKOG TWV E0WTEPI-
KWV B1a0UVOETEWY TTAVW OTOV NUIOYWYO ATTOKTA 181aiTEPN onuaacia yia 1n doun
Kal TIG €TMOOCEIS TOU KUKAWATOG.

To yeyovog autd Trepiopidel Tov aplBud Twv NUIAYWYIKWY OTPWHUATWY TTOU
MTTOpOUV va avatrTuxBouv oe éva oAokAnpwuévo. Mapdho TTou BewpnTika €ival
EQIKTO, OTNV TTPAEN gival BUOKOAN N KATAOKEUr) OAOKANPWHEVWY KUKAWUATWY UE
TTEPIOOOTEPA ATTO €¢I OTPWHATA PETAAAIKWY dlacuvdéoewy. ETriong, n euaiobn-

AuvartétnTa pubuol
peradoong

YwnAég TaxutnTeg
Meydho £0pog
Jwvng Sedopévwy Tavw

amo 10 Terabit/sec

Néeg Aoyikég
Siarageig (A.X.

Mn ypappikd uAikd
OTITIKOi BIOKOTITEG)
OTITIKONAEKTPOVIKEG
ZUTeudn QwTOVIKAG Siarageig,
NAEKTPOVIKIAG emegepyaaia IKOVag

g€ OTITIKG ETiTrES0

Zyqpa 4.7.1 1810iTepa XAPAKTNPIOTIKA TWV OTITIKWV
S10TagEWV TTOU TIG KABIGTOUV TTAEOVEKTIKN) TEXVOAOYia
yla Tnv €TMeECEPYATia TNG TTANPOPopPIag.
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OTTIKONAEKTPOVIKEG BlaTdgeig:
Aiodoi Laser - LED,
Dwrodiodol, 006veG UypwV
KPUOTAAAWV

OTITIKEG ETMIKOIVWViES
TnAemikoIvwvIakd AikTua
TnAegwviag ka1 Acdopévwy,
kaAwdiakn TnAeépacn

Biopnxavikég epappoyég:
Biopnxavikoi autopaTiopoi,

‘EAeyxog e§omAiopol

Apuvrikég EQappoyég:
ZuoTApara kabodrynong
pe Laser, Pavrdp
Nuxrepivi) 6paon

Mpoiévra HAekTpovikwv
EpTropiou:
Yneoiakoi digkol CD, DVD,
EkTuwrég Laser, Emrimedeg
086veg, BiBAioBrikeg video

laTpikég epappoyég:
Xelpoupyikd Laser,

Evdookomnon,
Oepuoypagia

Zynpa 4.7.2 TepIoXEG OTIG OTTOIEG N OTTTIKON-
AEKTPOVIKNA €XEl ETIOPATEI CNUAVTIKA.

KED®AAAIO 4

0ia TwWV NAEKTPOVIKWY KUKAWMATWY O€
NAEKTPOMAYVNTIKEG TTAPEUBOAEG gival éva
onuavTiké TTPORANUa.

‘Eva OTITIKONAEKTPOVIKO  oUOTNUa
MTTOPEl VO QVTIUETWTTIOE! T TTAPATIAVW
mpoBAAuaTa. EmiTAéoy, eival atmoAUTwg
oupBaTd PE TIG EQAPUOYEG OTITIKWV ETTI-
KOIVWVIWV KAl OTITIKAG OTTEIKOVIONG TToU
ouveXwg kepdidouv £d5agog.

H otrTikonAekTpovikr) TexvoAoyia eival
KEQPAAQIWOOUG onuaciag otn véa Kolvw-
via Tng TTAnpogopiag.

Apkei kaveig va avaAloyioTei Tnv ayopd
Wneiakwy diokwv (CD), ekTuTtwTWwY laser
Kal oTITIKwv Bivreodiokwv (DVD). Xwpig
TNV UTTap¢n Tng d16dou laser o1 TexvoAoyi-
€G auTég dev Ba utmpxav kav! Etriong, o
OuVvOUaONOG TNG B10doU laser e TNV OTTTI-
KR iva 0drynoe o€ Jia €Kkpnén TG ayopdg
TWV TNAETTIKOIVWVIWV HE EVTEAWG VEEG
uTINPETieg Kal epapuoyég. H Texvoloyia
emmimedng 0B6vng uypwv KPUOTAAAWV
EXEl AvVaTPEWEI TO OKNVIKO OTO XWPO TwV
UTTOAOYIOTWV (QPOPNTOI UTTOAOYIOTEG) Kal
gival o€ B€0n va avTIKOTOOTAGCE! TIG OUM-
BaTikég 006veg TNAESGPACNG KAl UTTOAOYI-
oTwv. TéAog, n Texvoloyia CCD (Charge
Coupled Devices), n otroia faaieTtal 0TIG

PWTOdIOdOUG, £KAVE TTPOCITH O€

KareuBuvTikog Puwrodiodor OAOUG TNV TTPOCWTTIKY BIVTED-
- 9,0”55“""‘@ KGPEPX KOl XPNOIWOTIOIETal 3N
APAAANAN BUpa P .
OfpaTOg €10050U OTIG £'ITGYY€)\|JGTIKE§ KAMEPEG
TTPGUATA TNG TNAEOGpaONG.
T0TIOU-p Mepika [ & i
QVAKAQOTIKG O, mpoava@epbnke  €i
KaroTrTpO val eva PJEPOG TwWV ONHEPIVWYV
Evepyo otpwipa .
€QAPPOYWYV TNG OTTITIKONAEKTPO-
"EAeyxog Aeiroupyiag ¢ ’p}J Y ng, d , b
TuApa eAéyxou ouxvoTnTag VIKNG TEXVO)\OWGQ- To F'E)\)\OV
OmmKéS  n-InP MovwTiké oTp@HaTa TTPORAETTETON AKOPN TTIO €VOI-
KupaTodnyog OTTIKEG KUpaTOdNYAG

Zynpa 4.7.3 EXNUATIKO dIAYPAHHA OANOKANPWHEVOU OTTTI-

KONAEKTPOVIKOU PWTOBEKTN.

agépov, KoBwg n €EENIEN TG
OTITIKONAEKTPOVIKAG  ETTITPETTEI
va MIAGUE ORPEPA VIO «OTITI-
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KOUG UTTOAOYIOTEGY. O OTITIKOI UTTOAOYIOTEG Ba £xouv duvaTOTNTEG MAPAAAN-
Ang emreCepyaaniag TTOAAWY QWTEIVWY anudaTwy. H kavotntd Toug auTh BaaileTai:

a) oTnv 1I816TNTA PIOG QWTEIVAG OE0UNG VA PNV TTAPEPPBAAAETAI PE GAAN QWTEI-
V] 6€0nN, 6TAV QUTEG BIACTOUPWVOVTAI Kal,

B) oTnv eukoAia pe TNV oTToia 01 OTITIKEG OECUEG KaBodnyouvTal (e Tn BorBeia
MIKPOOKOTTIKWY QOKWY 1 TTPICHATWV).

AKOWN, N duvaTtdTNTa TTAPAYWYNAGS, atrod laser, EAIPETIKA OTEVWV TTOAPWY QW-
160G, M€ EUPOG TNG TAENS TV 107" BeUTEPOAETITWY, ETTITPETTEI TNV EKUETAAAEUDN WN
YPOAUMIKWY QaIVOUEVWV! H€oa OTnV OTITIKN iva yia T HETAd0CT TTANPOPOPIag o€
pubpoug dekddwv Gbit/s kal o€ ATTOOTACEIG EKATOVTABWY XINIOUETPWV.

TéAOG, N OTITIKONAEKTPOVIKA OAOKANPWON TTPOCPEPE! TN dUVOTOTNTA AVATITU-
&ng dilatagewv TTOU Ba TTPAYUATOTTOIOUV TTOAUTTAEEIO KOl PETAYWYR OTO OTITIKO
etmiredo (01 Acitoupyieg autég Ba e€eTaaTolv OTO KEP. 5). Mg auTtdv TOV TPOTTO
QTTOQEUYETAI N OTITIKONAEKTPOVIKH KAl NAEKTPOOTITIK YETOTPOTTA KAl QUEAVETAI O
PUBUOGG PETAdOONG TWV YPAUHWY HETALU TWV KEVTPWYV HETAYWYNG TOU TNAETTIKOI-
vwVIakoU SIKTUOU, OO0V OAEG QUTEG o1 AsiToupyieg Ba eKTEAOUVTAI OTO OTITIKO
medio. H eme€epyaoia ato omTikd TEdI0 TTPOCPEPEI TEPATTIEG BUVATOTNTEG, OTTWG
yla TTapddelypa TNV TauTOXpovn HETAO0CN TTOAAWY UNKWYV KUPOTOG JEoa atrd TV
id1a iva (dnNAadr) TTOAUTTAEEIO UNKWYV KUPATOG TTOU TO KABE PAKOG KUUATOG METAPE-
pel TTAnpo@opia ae uwnAoug pubuoug).

1. Ta un ypauuik@ @aivéueva atnv omTikn iva gueavidovral, érav n éviaan 1ou Qwrog
yiver ToAU ueydAn. Toére o deiktng 81d6Aaang Tou yuaAiol tng ivag mavel va givar atabepdg
Kail eéaprdral arro TNV EVIaon Tou QwToS. AUTO TO UN YPAUMIKO @aivouevo aAAdder pidika Tov
TPOTTO OIGOO0NCS TOU PWTOS Uéoa OThV iva.
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10.

KEDAAAIO 4

EPOTHXEIX 40Y KEDAAAIOY

Moia eivalr n onuavtikéTePn 101-
OTNTa TNG TPIOOOU NAEKTPOVIKAG
Auyviag Kal TTola Ta JEIOVEKTAMA-
T4 TNG;

Mola gival Ta TTAEOVEKTHPATA TOU
TpavdioTop;

Moleg EMTITWOEIG €XEI N OUVEXNG
peiwon Tou peyEBOUG Twv nAe-
KTPOVIKWY KUKAWMATWY Kal TToIo
XOPOKTNPIOTIKO TOUG TTaiCEl TTpW-
Tapxikdé poAo oTnv TTpooTTabeia
auTn;

Moia n BaaoikA diagopd Twv MIC
até Ta MMIC;

Na ava@Qépete PEPIKEG €QAPUO-
VEG TWV MIKPOKUWOTIKWY OAOKAN-
PWHEVWY KUKAWUATWV.

Moieg gival o1 BaOIKEG KATOOKEUA-
OTIKEG KAl AEITOUPYIKES DIAPOPES
avaueoa oe pia diodo LED kai
éva laser;

2€ Tl opeiAeTal N dla@opd oTn Xa-
POKTNPIOTIKA KOUTTUAN OTTIKAS
IO0XUOG EKTTOUTTHG-pEUUATOS TTO-
Awaong mag LED kai evog laser;

Ao TI €€apTATAI TO NAKOG KUMA-
TOG EKTTOUTTIAG TWV OTITIKWYV TTN-
yuv;

Mol uAika divouv «pwg» OTa
MAKN KOPATOG TWV OTITIKWVY ETTI-
KOIVWVIWV;

Av BéAaTeE va TTPAYUATOTTOINCETE
oU0TNHA ETTIKOIVWVIOG PE OTTTIKN

1.

12.

13.

14.

15.

16.

iva oe puBud 1 Gbit/s kal prAkog
KUpaTog 1,55 um, T €idoug TTnyn
KOl QWTOOEKTN Ba XpNaIUoTToIoU-
oarg;

Moo pnAkog KUpoTOG €ival Ka-
TAANAO yia PETAdOON HPEYAAWV
ATTOOTACEWY ME OTITIKA iva; Q)
980nm, B) 1550nm, y) 670nm kai
0) 904nm.

Mia 1Ny laser eKTTEUTTEl QWG
IoxUog 20mW. Kard Ttnv eioa-
YWYyR TOU WTOG OTNV OTITIKN iva
prkoug 100Km, xdvetalr n pion
I0XU¢. H €¢aoBévnon tng oTITI-
KNG ivag eivar 0,2dB/Km. To @owg
otnv 6000 TNG ivag TTEQPTEl O€
Mia @wTodiodo PE aTTOKPICIUOTN-
Ta R=0,8A/W. Na BpeBouv: a) H
QwrTeIv 1I0XUG P otnv £€odo Tng
ivag kai B) To pelpa | TnG wTodI-
6dou.

[Mola Ta TTAEOVEKTAPOTA TNG XPN-
ONG OTITIKWY EVIOXUTWY OVTi TwV
ETTOVAANTITWV-AVOYEVVNTWYV OTIG
CeUgeIg peydAwv aTrooTACEWY;

E¢nynote v apxn Acitoupyiag
TWV OTTTIKWYV EVIOXUTWV.

Mola gival Ta TTAEOVEKTAPOTA TWV
OTITIKWV EVIOXUTWYV VoG OE OXE-
On ME TOUG EVIOXUTEG nUIaywyou;

MMola Ta TTAEoVEKTAPATA TNG OTTTI-
KONAEKTPOVIKAG OAOKANPWONG;



KepdAaio

Avaloyikd kai ynepiaka

grjpata Kai apxeg

TNAENIKOIVWVIWV

5.1 EIZATQTIH

ATTO Ta BacIKOTEPA XOPAKTNPIOTIKA TNG ONUEPIVAG ETTOXNG €ival n TaxuTaTtn
€EENIEN TNG TEXVOAOYIOG OTOV TOPEQ TWV ETTIKOIVWVIWYV. Eidaue o1o Keg. 2 deiyua-
TA TWV TTPOYOVWY TWV CNUEPIVWV TNAETTIKOIVWVIAKWY CUCTNHATWY. ESW TTpéTTel
vVa TTAPATNPACOUNE OTI TA TTPWTA AUTE CUGTHPATA ETTIKOIVWVIAG ATAV CUCTANATA
OUYKEKPIMEVWY KATAOTATEWY, OTTOU A.X. TO IVUUA PE TN QWTIA TAV TO CUYKEKPI-
MEVO AyyeEAUQ TTOU ATAV TTPOCXEDIACHUEVO VO CNMPAIVEI N AVAUPEVN QWTIA 1) OThV
TTEPITITWON TOU TNAEYPAPOU, UTTHPXE QVTIOTOIXION KABE PETABIOONEVOU XOPAKTA-
pa o€ pia o€lpd dIoKPITWY CUPBOAwY (TTaUAa A TeAeia).

Ta guoTApaTa QUTA TTOU XPNOIUOTTIOIOUV CUUBOAO BIAKPITWY KOTOOTACEWV,
o61rwg 10 NAI - OXI | TO doTTpo - paupo 1 10 0 - 1, pue dUo cUPBOAA, XaPAKTNPI-
CovTal wg SUadIKd. Ievikd, Ta CUCTAMATA TTOU XPNOIUOTTOIoUV JIaKPITa GUBOAQ
(evOexopévwGg TTEPIOTOTEPA aTTO dUO)

XOPOKTNPICOVTAl WG WNPIAKA. ETIG ApXES
Tou 190U alwva £yIve pia PeyaAn aAlayn
Kol a1Td T TTPWTA GUCTAMATA, TTOU ATAV
0oUCIo0TIKA WN@IoKE, TTEPAcaUE oTa Ag-
yopeva avaloyikd, OTTwG 1o ThAEQWVO,
T0 padido@wvo, n TnAedpacn, oTa OTroia
TO oAU €ival o€ avaAoyiKh Hopor).

Me 1nv gicodo oTov 210 aiwva, n Te-
XVOAOyio Twv TNAETTIKOIVWVIWY  YiveTal
TAaAI o€ peydAo Babud wnoeiokn. MNa 1
META®OON XPNOIPOTTOIEITAI TTOAEG (POPES

‘EoTw 6m dUo pabnTtég A kai B divouv
TTaveAAadIKEG ECETATEIG, OTTO TOUG OTTOIOUG
0 pev A gival apioToUxog padntg, o 6 B
HOAIG TTEpvAel TN BAon OTO QTTOAUTHPIO.
AlaBdalovtag Ta amroTeAéTpaTa BAETTEI KO-
VEIG OTI 0 pabnTrG A TTIETUXE, EVW O padn-
TG B amétuyxe. Eival pavepd o1 éva Té€ToI0
JAvVUPa Bev €xEl onuagia PIog Kol ATav
avapevopevo. AvriBeta, av diaBdlovrag
Ta amoteAéopaTa €BAeTTe 6Tl 0 padbnTAg A
ATTETUXE, EVW O JaBnTAg B éTu)e, TOTE TO
MAVUPA QUTO TTEPIEXEI APKETH TTANPOYOpIa,
ylaTi ATaV KATI TToU OEV TO TTEPIMEVE KAVEIG.
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OTITIKO ONUO QvTi Yo NAEKTPOHAYVNTIKO

Aové . Ed . . i
AovdpiBuog: Edv n duvapn evog apid onua uwnAig ouxvotntag. O1 peydAeg

pou a*=N, étou 10 a gival diGdpopo Tou 0

kal Tou 1, T6Te 0 ekBEMG K=log N opiCetal TTO0OTNTEG TTANPOPOPIag SlaKIVOUVTAl UE
wg 0 AoyépiBpog Tou N pe pdon To a. pIa por] SISOXIKWY TITAAMWY QWTOC TToU

Mopddeypa: Emedy 2'=16, €xoupe 5 . . . P 0
log,16-4. Opoiwg, 258 Gpa log,8=3, 224 o} r]YOL:IVTGI ’pwa amo om’msg iveg. ,|
dpa log,4=2, 21=2 Gpa log2,~1. TTAAUOI AUTOI AVTITTPOCWTTEUOUV WNPIAaKA

loxUel emiong 6t log a=1 kai log 1=0, yia Ouadikd ouuBoAa. AgiCel va onuelwbei,
omolodnToTe ApIBLG a. AoyapiBog apvi- I w7y B SoUpE OTN GUVEXEID, OTI KGOE
TIKOU apiBpou dev opiceTal. L i )

H oxéon y=log x ovopddertai Aoyapifur- avaAOYIKO Orpa PTTOPET VO JETATPATTET HE
Knj ouvdptnon. KATTOI0 KWOIKOTTOINGN 0€ WNQIAKO.
270 KEQAAaIO autd Ba egeTaoTolv Ol
BaoIkEG apxéG TNG £vvolag TNG TTANPOQPOPIAG Kal N onuagia Twv YneIakwy Cu-
OTNUATWY ETTIKOIVWVIAG. @a TTapouaiacTolV ETTIONG OI TEXVIKEG HETATPOTTAG ava-
AoyIkoU ONPOTOG O WN@IOKO, 01 TEXVIKEG KWAIKOTTOINONG KAl Ol GNUAVTIKOTEPOI
TPOTTOI AvaAOYIKAG Kal Wn@IOKAS dIauop@waong Tou GHNATOS TTANPOYOPIas TTouU
TTPOKEITal va peTadoBei. TEAog, Ba TTapouaciacTei n apxn Kail o1 BAcIKOTEPO! TPATTOI
TTOAUTTAEEIAG TWV ONUATWY TTANPOYOPIOG.

5.2 O OPOX «IMAHPO®OPIA»

H emkoivwvia cuvTteAeital pe petafifacn pnvuudtwy amoé pia 6éon og uia
GAAn, dnAadn atod éva TToutrd 0 éva OEKTN. Me Tov 6po «Mrvupa» (MESSAGE)
evvoeiTal pia oeipd atrd TTANPOPOpPIEG 01 0TToiEG divouv €va OAOKANPWUEVO Kal
QAUTOTEAEG vonua.

‘Eva pivupa atroteAeital cuvABwg atmd pia diadoxr ouuBoAwv, Ta otroia Oi-
OKpPivOVTal HOVOCHUAVTA PETAEU TOUG Kal TO OTToia ouvioToUv pia akoAoubia. H
akoAouBia auTr) YTTopEi va cuykpoTeiTal atmd dIakpITd cUuBoAa (T1.X. ypdupata
aA@aBnTou, aplBuoUg, «TEAEIEG-TTAUAEGY, «val-OXI» K.ATT.) i UTTOpPEl va gival pia
ouvexns akoAouBia atrd oTaBuEeG evog peyEBoug (oTiyuigia TTAGTN YIOG KUPATO-
MOPPNG PWVAG, MOUCIKAG K.ATT.).

H Oswpia mAnpo@opiag avattuxdnke aTnv TTPOCTIABEIa TwV ETTICTNPO-
VWV, Je TTpwTepyaTn Tov KAwvT Zdvvov (C. Shannon), va Bpouv kdBe @opd tnv
eAaXI0TN TTO06TNTA TTANPOPOPIAG TTOU XPEIACETAI VIO VA EKQPAOTE éva prvupd
KQl, OTN CUVEXEIQ, TOV KAAUTEPO auvOUaOoUO auuBOAwY yia Tn ueTadoaot Tou. ‘Eva
Baoiké ¢ATnua TG Ocwpiag TTANpoYopiag gival 0 akpIfrig opiIouos TNG TTANPO-
@opiag. H uttokeipevikA agloAdynon TG TTANPOQOPIag TTOU OXETICETAI IE TOV TTA-
paTNENTA Kal TIG «agiec» TTOU TOV evOIOQEPOUV EePeUyel TEAEIWG aTTd Ta TTAQiCIa
NG Ocwpiag TAnpopopiag. ZnToUPevo AOITIOV €ival 0 OPICUOG TNG ATMOAUTNG
mAnpo@opiag 1| Mo CwWOoTd TNG TMOCGOTNTAS TTIANPOWOPING TTOU TTEPIAAU-
BaveTal o€ éva Ofua, WOTE va UTTOPOUNE PE aUTHV oav BAcn va YETPAUE Kal va
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agiohoyoupe Ta didpopa cuaTAuaTta. H TToodTnTa TTANPOYOPIag TTPETTEl VA OPIOTET
auaTtnpd, dnAadn va ekepAadleTal atrd pia gadnuarTikr oxéon. To 0 aua PTropEi
va gival €€ ioou TNAETTIKOIVWVIOKO, BIOAOYIKO (A.X. NAEKTPOKAPDIOYPAPNHA), OHU
€10060u UTTOAOYIOTH, Ofjua KaBodrlynong CUCTAUATOG AUTOUATOU EAEYXOU 1 KA-
TTOIO JETEWPOAOYIKI) TTAOPAUETPOG.

Oa aoyxoAnbouue pe «aouvexny onuata A pnvopata» dnAadn pe akoAouBieg
O1akpITwV cuuBOAwv. Eival gavepd 6T, yia va TTEPIEXEl Eva PIVUPO JIa KATToIa
TANpoQopia, Ba TTPETTEI N EYPAVION TwV CUPPBOAWY va gival atmoTéEAEoUa JIag
€MAOYAG a1md TTOAAG duvaTtd oUPBoAa. Oco TTepIcodTEPO aTTiBavog r ducelpe-
TOG €ival évag auvduaouag, T600 TTEPICTATEPEG TTANPOPOPIES PEPVEI ali TOU Kal
avTioTpoga.

O opIopdG AoITTOV TNG TTANPOPOPIAG XPNOIUOTIOIET TNV évvoia TNG TTIBavoTNTAG.
H mOavoeTnTa mpayHaATOTMOIiNONG EVOG YEYOVOTOG CUVOELETAI AUECA
HE TNV MAnpow@opia TN OXETIKNA ME TO YEYOVOG auTd. Av n mBavoTnTa
TTPAYUATOTTOINONG EVOG YEYOVOTOG gival JEYAAn, TOTE N TTANPOPOpPIa TTOU YEPEI TO
YEYOVOG auTo gival JIKPA KAl avTioTpo@a. TNV aKpaia TTEPITITwan, 6Tav n moavo-
TNTa va cupBei éva ammotéAeapa gival 100%, TOTE N TTOCOTNTA TNG PETOPEPOUEVNG
TANnpo@opiag eival undevikh. Auté onuaivel 0Tl dev xpeiadetal n diafifacn Tou
MNVUPATOG, agou To atroTéAeoua eival BERaio 6T Ba cuuBei. AvtiBeta, av n moao-
vOTNTO TOU ATTOTEAEOPATOG va CUMBET eival pndevikn (atméAuTn BeBaidTnTa), TOTE N
METaQEPOUEVN TTANPOPOpPIa gival GTTEIPN.

ATTodeIkvUETAI OTI N OXE£0N AUTA TNG TTOOOTNTAG TTANPO®OpPIas / evog cupudAou
Kal TNG MOavoTNTAG EUPAVIOHG TOU P TTEPIYPAPETAI OTTO TN HaBnuartikh évvola Tng
AoyapiOpIkfAg ocuvapTnong

| = IogGE (5.2.1)

a, givai n Baon Tou AoyapiBuou.

5.3 H MONAAA NMOXOTHTAX MAHPO®OPIAX "BIT"

MNa va opicoupe Twpa TNV ammAouoTtepn povdada TToodTNTASG TTANPOPOPIaG,
Ba Bewpriooupe TNV TTEPITITWAON TTOU £XOUPE U0 Povo duvatd cUuBola A kai B
(a@ou pe €va povo dev yivetal urivupa) kai Ba Ta Bewpriooupe 1I00TTiBava, dnA. n
mBlavoTnTa euaviong Tou Kabevog eivar P=50% 1 P=".. TéTe n TTo0OTNTA TTAN-
pogopiag Ba eivai

| = |092% =log,2 =1 (5.3.1)
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) ‘ET0I1, 6TOV WG BACN XPNOIKOTIOIEITAl TO
ouo (duadikd cuaTtnua), n povada TAnpo-
Qopiag eivar 1, kai ovoudletal bit (amo 1o
binary digit). To bit avrirpoowTTevel ouoio-
oTIK& TNV €AAXI0TR TTOOGTNTA TTANPOPOpPIag
OTTOIOUBNTIOTE GUOTAMATOG ETTIKOIVWVIAG KAl
XpnolyoTroigital wg Bacn péTpnaong kai aglo-
AGyYnNoNG TNG TTapOoxNG TTANpo®opiag Twv dla-
QOpwWV cucTNUATWY (A.X. TO Yneiakd onua
opINiag peTadidetal pe pubuod 64 kbit/s).

3,5
25
15

0,5

Zyqpa  5.3.1 NoyapiBuiki ouvdptnon
y=log,(x).

5.4 TO THAENIKOINONIAKO XYXTHMA

2€ YEVIKEG YPAPMEG €va TNAETTIKOIVWVIOKO cUCTNUA TTEPIAAUPBAVEL: évav TTo-
MTTO, TO pé€oo peTadoong (SiauAo 1 QUOIKO KavdaAl TTIKOIVWVIAG) pyéoa amd 1o
otroio Ba petadoBei n TTANpoopia Kal éva &EKTN. ZT0 didypauua Tou ZX. 5.4.1.
dlakpivovTal;

- H mnyR mAnpogopiag, n otoia Tapdyel Eva PRVUPQ TTOU QEPEI TNV TTAN-
pogopia (A.x. Jia akohouBia cupBoAwv) TTpog diaBiBacn o€ £vav atmodékTn (Av-
BpwTTo, UTTOAOYIOTH, OPYAVO KATAYPA®HG K.ATT.).

- O mMopmog, 0 OTT0I0G ATTOTEAEITAI ATTO TOV KWSIKOTTOINTH KAl TO S1apop-
@WTH. O KW3IKOTIOINTNG HETATPETTIEI TO HRVUHA TNG TTNYNG O€ Hia du-
adixf] akoAouBia ammé 0 kan 1. MNa Tapddeyua, otov kwdika ASCII o xapa-
KTAPag E mapiotaveral ye 1o cuvouaoud 7 bits 1000101. O kwdikoTtroiNTAS AoITTév
€XEl WG OKOTTO VA PETATPEWEI TNV aKOAOUBIa CUPBOAWYV TTOU EKTTEUTTIOVTAI OTTO TNV

TNy (TTou ouvioTd

TO T 10
- Mopmée o’ pog  pETAdOON
MAnpogo- KwdikotroinTrig AloapopQWTHS Ur]VUUG) o€ Mia aKo-
piag AouBia bits, auupwva

Aiapoppwpévo ‘
’ ”Oﬂ]‘fm“ o ME TNV KWAIKOTTOINGN
MAvupa q:;ﬁ(‘gl"vgl‘l’gé" TToU €xel TTIAEYED (A.X.
A —

o omugoc ASCII, EBCDIC k.ATT.).
Adkne H kwdikoTtroinon arro-
ATToBéKTG A“OKn‘*’T?],'f"O" ATIOBIGUOPQWTHC OKOTIE OTOV TTEPIOPI-
ONO TWV OQAAUATWY
o Katd Tn peTadoon NG
Mrvupa opupos TAnpogopiag kal Ba

Zxpa 5.4.1 £XnUariké Sidypauua TNAETTIKOIVWVIOKOU GUGTAHGTOG.

eCeTaoTel  avOAUTIKA

apyoTepa.
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O dIapopPWTAG déxeTal OTNV €i0000
TOU Mia akoAouBia SuadikKwy Wneiwv Kai
TN METATPETTEI 0€ KUPUOTOUOP®I KATAAANAN
YIO HETABOON MECW TOU BIAUAOU ETTIKOIVW-
viag (kavaAi), woTe To Orjua TTANPOPOPIag
va PJETOO0OEI KATA TOV ATTODOTIKOTEPO TPO-
O Péoa amd autdv. H diadikaaia auTr
Aéyetan Oiauoppwaon (modulation). Xtnv
TTEPITITWON A.X. TNG ACUPUATNG ETTIKOIVW-
viag, yia mn dlaudpewan xpnoiyoTrolsiTal
WG PEPOV Eva nAekTpopayvnTiké oAua. H
akoAouBia cupBOAWY aTTd TOV KWOIKOTTOI-
Nt METARAAAEI Ta XOPAKTNPEIOTIKG (TTAG-
TOG, OUXVOTNTA K.ATT.) TOU NAEKTPOUOYVN-
TIKOU (QPEPOVTOG) ONMATOG, TO OTIoIO OTN
OUVEXEID EKTTEUTIETAI OTTO UIO KEPQIA WG
NAEKTPOPAYVNTIKO  SIapOpPWUEVO  KUPA
(padiopwvikn diaudpewaon AM, FM). To
OIOUOPPWHEVO CTA TTOU TTPOKUTITEI £XEI
O0U0 BacIikéG 1IDIOTNTEG: (Q) TTEPIEXEI TNV
TTAnpoopia TnNG duadikng akoAoubiag Kal
(B) ptTopei va peTadobei oe PEYAAEG aTTO-
oTdoeIg AOyw TNG UPNANG Tou ouxvoTNTAg
(pikpr) e€ooBévnaon).

- To @uUOIKO KavdaAl €MKOIVW-
viag, TTou PTTopEi va gival 1o diIcUpPaTO
NAEKTPIKO KAAWDIO R 0 EAeUBEPOG XWPOG
f n oTrmikA iva, diapiBadel To diapopPw-
pévo onua. OuolaoTikd dnAadr| peTaé-
pel TNV akoAouBia cupBoAwv TNG TTNYAS
oTo O¢KTn, €fac@aAifovrag Tn METAEU
TOUG QUOIKA auvdeon. Opwg N PETAPO-
pdA OTn YeviKn TTepiTwon &gv ival 16a-
viKA. 'Evag apiBuog oupBolwy &¢ peta-
dideTal cwWOTA AOyw Tou BopUBou Tou
KavaAiou. @6pufog gival n mpooOdn-
Kn $Evwv avemOiuunTwyv onua-
TWV KaTd TN 81€Aguon Tou w@EéAl-
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Zuvdvaopori 0o cuppoAwv
MAPAYOLV 4 KATACTAOEIS

>0pporo A| Zopporo B | Zuvdvaouds
0 0 00
0 1 01
1 0 10
1 1 1Ll

Zuvdvaopoi TpI®V cupfoiwv
MAPAYoUV 8 KATAOTAOEIG

>0OppoAo | Z6pporo | X6ppolo | Zuvdu-
A B r QOpOS
0 0 0 000
0 0 1 001
0 1 0 010
0 1 1 o1
1 0 0 100
1 0 1 101
1 1 0 110
1 1 1 1M
@ 1 0 o o 11

Zynpa 5.4.2 ANOIWOEIG KUUATOHOPPAG O€ Y-
@Iokd ouoTApaTa: (a) TUTTIKA HOPPr) WNPIOKWV
ToApWyY, (B) Mapoudpewaon KuuatopopPAg
AOyw TTEPIOPIOPEVNG XWPNTIKOTNTAG KavaAiou,
(y) Emidpacn mpocBeTikol BopuBou.

HOU oHHATOS TTANPOWORIag Ao £va PUOIKO KavdAl || éva ocuoTnua
emkoivwyviag. Etriong, eopaiuévn Ayn ocupBoAwyv ptropei va TTpokUYel atmo
TTAPAPOPPWAT] TOUG, AOYW TTEPIOPIOUEVNG XWPNTIKOTNTAG TOU KAVAAIOU.
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XwenTIKOTNTA £VOG PUOIKOU KAVaAIOU £mMIKOIVWVIAG gival n HEYI-
oTN TIHN TOU PUOPOU peTadoong mAnpo@opiag. H £vvoia TG xwpnTiko-
TNTaG KAvaAioU Ba eEETOOTE AVAAUTIKG TTIO KATW.

- O 8€KTNGg OTOV OTI0I0 TTPAYUATOTTOIOUVTAl Ol AVTIOTPOYES OIAdIKATIEG.
AnAadn yivetal TTpwTa N atmodiaudpPwaon Tou CAUATOG Kal N e€aywyn Tou duadi-
KoU Wwn@Iakou orpaTtog TTAnpogopiag, To oTroio Adyw BopUBou Kal xwpenTiKOTNTAG

KavaAioU dgv gival aTn YEVIKH TTEPITITWON 10 PE AUTO TTOU EKTTEUPONKE.
2Tn OuVvEéXEIa YIVETAI N ATTOKWOIKOTIOINON TOU CrPATOG, dNA. N HETATPOTTH TWV
QUABIKWY Yn@iwv atnv akoAouBia cupBOAwv Kal HETA XPAON Twv onudTwy aTmmo

TOV ATTOOEKTN TOU PNVUPATOG.

5.5 XOPHTIKOTHTA KANAAIOY - OEQOPHMA SHANNON

Napddeiypa: YTmoloyioTe TN XwpenTIKOTN-
T €VOG KavoAioU pe B1aBéaipo e0pog duvng
3000 Hz kai Adyo oruaTog-pog-66pufo
SNR = 1000 oTnVv ££006 TOU.

Adon: H xwpntikéTNTa TOU KavaAiou dive-
Ta1 o1 TNV €. (5.5.1):

C = Blog,(1 +S/N) = 3000log,(1 +1000)
29.900 bit/s.

BAétrete dnAadn 6T atrd pia ypapun ME €0-
pog dwvng 3 kHz ptmopouv va mrepdoouv de-
dopéva oe pubpoug TNG Tagng Twv 30 kbit/s.
Kam T1étol0 oupBaivel Ye TNV THAEQWVIKA
YPOUUN TNV OTToia XPNGIPOTIOIOUE VIO TN JE-
TA000N WNPIAKWY BEBOPEVWY HECW modem.
Av kai To €0pog Quvng TG dICUPPATNG TNAE-
PWVIKAG YPapung eival pévo 4 kHz, ofpepa
XPNOIUOTTOIOUKE Yia TN OUVOEDH TWV UTTOAO-
yloTwv yag modem oTa 56 kbit/s. To modem
gival 0 KwAIKOTIOINTAG, O OTToiog BACEl TOU
Bewpriuatog Tou Shannon ETTITUYXAVEl THV
aglotroinon Tou pIkpoU eUpoug dwvng Twv 4
kHz yia va Trepdoel TTAnpogopia o€ uwnAoug
puBpoug. Ymdpyouv cuotrpata Tou OTE, Ta
oTroia e KAtdAANAN KwdIKOTToiNGN UTTopoUV
va TEPACOUV aTTO TNV TNAEPWVIKN) YPAUUN
pPUBPOUG TNG TagNG Twv Mbit/s.

2TIG  TNAETTIKOIVWVIEG, WG (PUOIKO
KavdaAi opileTal 0 XwpPog HETaAdoong
NG MANPOWoOpPiag aAvapeca OTOV
TIOUTTIO Kol OTO BEKTN. XWPNTIKOG-
TnTa C kavaAioU gival o HEYIOTOG
apiOuog Twv cupBoAwv TTou pITo-
POUV va HETAPEPOOUV HEoW EVOG
KavaAioU oTn HOovAda Tou Xpovou.
Ekppdletal o€ apiBuo bit/s. O Adyog Tou
OPICHOU NG XwPENTIKATNTAG  KavaAioU
atroppéel atrd TO TTAPAKATW Bewpnua
Tou Shannon, To oTToio €ival BepeNILDESG
0Tn Bewpia TV THAETTIKOIVWVIWY.

Ocwpnua Shannon: Av o pub-
KOS mTAnpogopias R tn¢ mnyng eivai
MIKPOTEPOC 1) TO TTOAU i00C UE TH XwpPh-
nikotnta C tou kavaAiod, dniadn R <
C, 1616 UTTAPXEI TTAVTA Uia TEXVIKA KWw-
OIkorroinong, €101 woTe va givar duvarnh
n peradoon mAnpogopiag uéoa amod 1o
KavaAl ue oocodntrore uikpn moéavornta
o@dAuarog, aveédprnra amd 1nv Omap-
én n 6x1 BopuBou aro kavaAi. Avribera,

av R > C, 161¢ d¢v givar duvarn n peTGdoan unvupudrwy xwpic Aaén.
2tnv TPagn, yia va gival duvati n oUyKpIon Twv dIAPOPWY EIBWYV CUCTNUATWY

TNAETTIKOIVWVIWY, TO KAVAAI TTEQIYPAPETAI GE OXEOT PE TO EUPOG {Wvng Kal TO AOyo
onuaTog-mpog-86pupo (Signal to Noise Ratio, SNR). lNa 1o Adyo autd, utrdpxel 1o
Bewpnua Hartley-Shannon, mou atmoteAei cupTmARpwua Tou Bswprpatog Shannon.
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Oswpnua Shannon-Hartley: H xwpnnkomnta C evog kavaAiol Upoug
{wvnc B diverar atré tn oxéon

C = Blog, (1+ %) (5.5.1)

ommou S kai N eivai n uéon 10x0¢ Tou anuarog Kai Tou BopuBou avrioToixa, aTnv
£€od0 Tou KavaAiod.

To Bewpnua autd eival BaCIKAG ONUACiag yia TIG TNAETTIKOIVWVIEG dIOTI pag
divel To avwTaTo 6plo pubuou petddoons agldToTwY dedopévwy Péoa ammod Eva
KavaAl pe B6puPo. 'ETol, K&Be oXeBIA0OTAG CUCTANATOG TTPOCTTOBOE! va KAvel «dpl-
OTO» TO GUCTNUA TOU, YIO VO TTETUXEI pUBPO dedopévwy 600 yiveTal TTANCIECTEPO
o1o C 1ng €€. (5.5.1) pe évav atrodekTd pubud aQaAUATWY.

Mia gnuavTIKr €TTiIONG CUVETTEIO TOU BewpriuaTtog auTou gival n duvatoTnTa va
au&oUEIVOUE TO éva PéyeBoG o€ BApog Tou GAAOU avaAoya HE TIG AVAYKEG JOG.
MtropouUpe dnAadr va auédvoupe (A va eAaTTwvVoupuE) To eUpog (wvng o€ BApog (A
o€ 0peAOG) Tou Adyou OruaToG-TTpog-86pufo. ‘EoTtw, yia Tapddeiyua, 011 BEAoU-
ME va peTadwooupe dedouéva pe pubud 9.000 bit/s pe éva kavaAl ebpoug dwvng
B=3000 Hz. MNa va petadwooupe dedouéva pe pubud 9.000 bit/s, xpeialdpacTe
éva KavaAl pe xwpnTikdtnTa TouAdyioTtov 9.000 bit/s. Av To KavaAl £xel XwpnTiKO-
TNTQ PIKPOTEPN aTTO TO PUBUG dedopévwy, TOTE gival adUvaTtn N ao@AAnG HETADO-
on &edopévwy. ‘ETol, pe C=9.000 bit/s pmmopolpe va Bpouue ammd tnv €. (5.5.1)
TNV €S BewpnTikn atraitnon (S/N) otnv €000 Tou KavaAiou:

(SIN) = 2¢® _1 = 23_1~7

MNa 10 id10 TPORANMA, av £xoupe £va KavaAl e eUpog {wvng 9.000 Hz, 161e
xpelalopaote S/N ioo pe 1. ‘Etol, pia peiwon tou gUpoug dwvng amd 9.000 Hz
o€ 3.000 Hz odnyei o€ pia avgnon tou S/N amd 1 og 7. MTTopoupe, dnhadh, Pe
auénan Tou €Upoug Jwvng va eKPETAAAEUBOUUE TNV EAATTWON TOU ATTAITOUPEVOU
Adyou OrUaTOG-TTPOG-80pUP0, evw, avTioTpo®a, n EAATTWON Tou €UPOUG WvNng
TTPETTEI VO TTANPWOE e augnon Tou aTraiToUuevou AGyou CAUATOG-TTPoG-06pufo,
yla dedopévn TTOoOTNTA HETAPEPOUEVNG TTANPOPOPIOG.

5.6 WHOIAKH KAl ANAAOTIKH METAAOXH

H wnoiakni peradoon €ival oruepa n TEXVIKN €KEiVN N OTToia €XEI KUPIAPXAOEI
OTIG ETTIKOIVWVIiEGS. To yIaTi €ival EUKOAO va TO BOUUE PE TO ETTOPEVO TTOPABEIYHA.

‘E0Tw, 800 TNAEQWVIKEG CUOKEUEG O€ XPAOT, Ol OTTOIEG £ival OUVOEDEUEVES JE-
TagU TOUG PE EVOUPUOTES YPAUUEG, padloleutelc i GANa péoa, Ta oTToia ovoudoTn-
KOV KAvaAl €TTIKOIVWVIOG. 2T avaAoyikd CUCTAPATA TO PHAVUPA TTOPICTAVETAI HE
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Aev gival TravtoTte duvaTov va dia-
506¢i 0110108 TTOTE GrjUa OTTG OTTOIO-
onftote péco. MNa va gival autd duva-
16 TIPETTEI TO PETO PETADOONG VA €ival
TIPOCOPHOCHEVO, OXI HOVO OTO €i00G,
aAAG Kal OTA XOPOKTNPIOTIKA XPOVOou
TOU OAPaTog, dnAadr oTIg TaXUTNTES
METABOAWYV TOU.

Méoa atmmé €va TNAEQWVIKG Ka-
AWdI0 TT1.X. pTTOPEl va BiadoBei To
NAEKTPIKO OAPaA €VOG MIKPOPWVOU,
OnAadny peTaBOAEG TAOEWS MIKPAG
TaxUTNTAG TTOU €XOUV AKOUCOTIKEG GU-
XVOTNTEG, VW OV UTTOPEi va SIad00ET
TO OAUO MIOG KAPEPOG TNAEOPACNG
Tou divel Kal auTr] NAEKTPIKO Orpa
TTOAATTAGCIaG OPWG TaXUTNTAG.

Emopévwg yia va yivel pia TnAe-
TTIIKOIVWVIOKI) PETAd00T, TIPETTEI TO
ofua va aAAGEEl XapakTnPIoTIKG (Ei-
006, TTAATOG, GUXVOTNTA K.ATT.), KGOE
@Oopa TTOoU TTPETTEl VO METAOO0BEI aTrd
OI0QOPETIKO PECO pEXPI va @BdoEl
OTOV TEAIKO TTPOOPICHO TOU.

Auo eival ol kbpiol Adyol TTou pag
wBouv TN XProN TNG YNQIOKAG pe-
Tado0oNgG:

(a) H pikpr) euaioBbnaia Twv wneia-
KWV onuatwy a1o 86puBo. Ta avaro-
YIK@ ofpata emnpedlovTal aTréd KABe
B86puBo TTou peTaBAAAEl TO TTAGTOG,
N ouxvetnTa 1} TN GAcn Toug. AvTi-
B€Ta, OTA WYNQIOKA CUCTAPATA Ol TTa-
paTTdvw TTapAuETPOl deV €ival aTra-
paitnTto va agioAoynbolv otn Ajwn
JE TOoN akpiBeia, dIOTI KATd TN ARwn
EKTIATAI OTTAWG TO €AV UTTEPBaivOUV
1) OXI MI0 CUYKEKPIPEVN OTABUN KATW-
®AIoU (ouvABwg aTn péon peTagl Tng
aT1a0ung 0 kai TNG oT1dOung 1).

(B) H peyaAltepn duvatdtnta Kai
€UKOAIQ €TTECEPYATIOAG TWV WNPIAKWYV
ONUATWY WE TN ONUEPIVH TEXVOAOyia.
O1 duvaToTNTEG AUTEG APOPOUV GTNV
€UKOAia aTroBrikeuong evog Wn@lakou
OAPATOG, OTNV EUKOAIT TTPOCAPHOYAG
OTO PUBPG PETAd0ONG ATTO CUCKEUN
0€ OUOKEUN KOl OTnNV €UKOAIa TTOAU-
TAEgiag (TTou Ba doUpE TTAPOKATW).

KEDAAAIO 5

MIO KUPATOPOP®N, TNG OTToiag n TN (A.X. TO
TTAGTOG) PETABAAAETAI CUVEXWG WE TO XPOVO.
>¢ éva TNAE@WVIKG KavAAl N TIUA Tou OXETiCE-
Tal (A €ival avdAoyn) Y€ TNV OKOUCTIKA TTiEcn
OTO HIKPOPWVO. OI TTEPICOOTEPESG KUPATOUOP-
PEG EXOUV TTOAAEG OUVIOTWOEG CUXVOTNTAG,
TIG OTTOIEG TO KAVAAI O PETABIOEI OUOIOPOPPQ,
ME QTTOTEAECUA TO CAMA VA TTOPANOPPUIVETAI.
H mmapaudpewon auth ovoudletal mapaudp-
QPwaon ouxvoTNTAS Kal PTTOPEl PEXPI KATTOIO
BaBud, Teplopiouévo duwG, va d1opBwoEi.
‘Eva aAo TpéBAnua eival 611 o€ KABE Ka-
VAAI, TO avoAoyliké ornua efaoBevei kabwg
Tagidevel. EmimrAéov, oupTtrapacUpel QVeETTI-
Bupnta onuata (66puBog), O OTIoI0G YEV-
VIETAI JEOQ OTO KaVAAI ) EI0EPXETAI OE QUTO
ato eEwTePIKES TTNYES BopuPBou. Ooo n atmo-
oTaon Tou diavuel TO ONPa JEYOAWVEL, TOGO
MEYOAWVEI Kal 0 BOpUBOG TTOU TO TUVODEUEL.

‘ET0o1, 600 TTEPICTOTEPO ATTEXOUV Ol TNAEQW-

VIKEG OUOKEUEG, TOOO TTEPIOOOTEPO £60TOEVEI
TO OfPa Kal evioxUeTal 0 B6puPog. ZuvhBwg
XPNOIUOTTOIOUVTAI EVIOXUTEG YIO va augnBei n
I0XUG TOU OAUATOG avda SIaoTAUATA KATd [r-
KOG TnG O10dPONG TOU OAUATOG, aAAG dUGTU-
XWG evioxUuouv Kal Tov B6pufo. Aev UTTadpXEl
TPOTTOG WOTE £va AVAAOYIKO KavAAl va EKN-
devioel To B6pufo, atrd TN OTIYUR TToU auTodg
£xel TTPOOTEDEI OTO ONuQ.

H otroudaiéTnTa TWV WNPIAKWY ETTIKOIVW-
VIWV gival OTI €MITUYXAvouV TNV aTTOKATACTO-
on Tou £€aoBevnu£vou KAl TTAPOUOPPWHEVOU
ONMATOG ATTOPPITITOVTAG TAUTOXPOVA TO B0-
puBo Kai TNV TTapapdpewaon. Autd ogeileTal
oTo OTI OTNV Ynolak KwdikoTtroinan utrdp-
XEI v TTEPIOPICPEVO Kal KOAG KaBopiopévo
0oUVOAO XapakTApwV (cuvBwg dUo poévo, To
0 ka1 1). 'ET01, YTTOPOUYE VO QVIXVEUOOUUE
éva 1IoXUpd TTAPANOPPWHEVO Orua, apPKEi va
MTTOpOUME vVa avayvwpioouue €dv €Xel oTa-
AeiOn 1.
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H véa 16€a TTou TTpoAAAEl gival 6T OAa Ta €idn oNudTWY PITTOPOUV va GTAAOUV Cav
akoAoubBieg wneiwv. Ta olyxpova NAEKTPOVIKA ETTITPETTOUV OTA GUVEXWG UETARAAAS-
MEVa avaAoyIkG OAUATA Va EKQPaaToUV oav akoAouBieg apiBpwy 1y 1I00d0vaua oav
wneloka onuara. Ta yneiakd autd orjuata utropouv va JeTadoBouv atropelyovTag
TNV UTTORABUIoN TTOU UPiIcTAaVTaI T avaAoyIKA orjuaTa. ‘Eva emmimTAéov TTAEOVEKTNUO
givail 611 N YneiakA PeTadoaon ival eonvoTepn, dIOTI €ival EUKOAO VO KATAOKEUOGTOUV
OI0TAEEIG PAdIKG O€ PEYAAN KAIUOKO OI OTTOIEG TTPETTEI OVO VO aTToPaCifouV yia dUo
KOTOOTAOEIG, EVW ATTO TNV AAAN gival TTOAU BUOKOAO VO KOTOOKEUOOTEI KOO KAl €VAG
MIKPOG apIBuog diaTdgewyv akpiBeiag Tou Ba xelpifovial oripaTta Ye peyaAo Upog Ti-
MWV. 210 OEKTN TO WYNQIOKO O UTTOPET EUKOAD VO ETATPATTE OE AVOAOYIKY HOPPH).

H €€ENIEN Twv TNAETTIKOIVWVIWY 0BNYEI AOITTOV OTN PETATPOTTH OAWV TwV OU-
OTNUATWY 0€ Ynelakd. BéBaia, N wyn@lokn YETAdOON ATTAITEI KAVAAIQ ETTIKOIVW-
viag peyaAuTepou eUpoug {uvng o€ oxéon Pe Eva avaloyikd onua. Etriong, mi-
BapuvovTal 0 TTOUTTOG Kal 0 OEKTNG aTTO BaBUides PYETATPOTIAG aTTd avaAoyikod
O€ YnoeIoKo Kal a1rd Ynoeloko o€ avaloyikd, avTioToixa. Ta PEIOVEKTAPATA OPWG
QuTd, YE TNV TTPOOSO TNG TEXVOAOYIOG, £XOUV AVTIUETWITIOTE! IKAVOTTOINTIKA.

5.7 AEITMATOAHWIA - AIAMOP®OOXH NMAAMAQN

MNa va peratpatrei €va avaloyikd onua oe yn- - -
PIaKO, Ba TTPETTEI VO JETATPATTEI O€ Orjua OIAKPITO m%gﬁ;ﬁﬁgg
WG TTPOG TO XPOvo. AUTO TTPAYMATOTIOIEITAI YE TN OHHOTOS QWVAS ME UWNAGTE-
diadikagia NG delypaToAnyiag. AsiydaroAnyia pn ouxvéTnTa 4 kHz eival 1o 8
(sampling) ovopdaleTal n S1adikacia, KATd tgﬁhs;‘s’xsgf;;oi"gdﬁa;ixz
TNV omoia amod éva avaAoyiko ofqpa Aappa- 10 9.2 MHz.

VETAI €VOG TIEMEPAOTHEVOS APIOUOG TIHWV
TOoU (Seiypara).

Oswpnua dsiyparoAnwiag (Nyquist): A¢ umobBéoouue Ot éxouue éva
avaAoyiko onua mAnpogopiag S(t) mepiopiouévng Juvng auxvornTwy Kai or f
givar n peyaAurepn ouxvotnTa ou TTEPIEXEL. Av TTapouue dgiyuara Tou TTAATouS
TOU ONUATOC O€ KAVOVIKA XPOVIKG dIaoTAUATA UE pubud OeiyuaroAnwiac ueyaAore-
po amo 2f__, 1a Seiyuara aurd mepIEXouV OAn TNV TANPo@opia Tou apxikou ava-
Aoyikou orjuaro¢ S(t).

Katd ouvéTreia, otroIodATTOTE avaAoyIKO OfuUa PTTOPED va HETATPATTEI O€ Wn)-
@IaK6. MtTopoUpe va {avadnuioupyriOoUUE TO APXIKO arjua, av eTTeéepyacBolpe
KaT@AANAa Ta deiypata autd. ‘ETol éxoupe Tn duvartdtnTa, avTi va PETASIOOUNE
OAOKANPO 1O ofpa S(t) atrd éva KavaAl ETTIKOIVWVIAG, VO JETAOWOOUUE PIOVO Ta
OciypaTta TTou TTpoékuywav atrd Tn delyuaTtoAnwia Tou Kal va avaouvBEéCOUE TO
onpa S(f) otnv TTAeUpd TOou BEKTN.

210 2X. 5.7.1 @aiveral n diadikacia delypaToAnyiag evog avaioyikoU ORuaTog
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atd TOug OTEVOUG TTAAPOUG TOU OrUaTOS delypaToOANYiag. H KupyaTouop®r) TTou
TIPOKUTITEI ATTOTEAEITAI ATTO TTAAPOUG, TO TTAGTOG TWV OTTOIWV Eival avaAoyo Tou
TTAGTOUG TOU avaAoyIKoU GRPATOG Tn oTIyun delypatoAnwiag. Auth gival n Aeyopue-
vn Alapépewaon MNAdToug MaApwyv (PAM).

YTapxouv kai GAAOI TUTTOI S1apépPwong mMaApwyv. Q¢ diapopwaon
MAAPWY OVOHAIOUHE TN SIAUOPPWOT, OTTOU TO CHHA POPEACg Eival
akoAoufia MaApwyv Kal TO CRHA MANPOoYopRiIag SIAHOPPWVEI KATTOI0
amo TA XOAPAKTNPIOTIKA TwWV MAApWY 6TMwg TOo TAATOG, TN di1dpkela,
™ 0€0n K.AT. YTIApXOUV dIAQOPEG KATNYOPIEG DIGUOPPWONG TTAANWY TTOU @ai-
vovTal 010 2. 5.7.1.

Arapopewon MAaroug MaA-

Hpwv (Pulse Amplitude Modulation).

AV“A%'S(? Eivar n Siadikaagia dsiypatoAnyiag
TTOU POAIG TTpoava@épOnKe. To Uwog

peypaTote TwV OTABEPNG XPOVIKMAG BIAPKEING
Kal B€ong TTAAPWY gival avaAoyo e

Alauépcp;f'\rﬂl TO TTAATOG TOU AvAaAOyIKOU OHaTOG.
Alauoppwaon Alapkel-

Aap6pewon ag MaApwv (Pulse Duration
POM Modulation). H didpkeia Twv peTo-
A'“”ép“’,;”,f,\’,} BISOUEVWY TTAAPWY gival avaAoyn

t ME TO TTAGTOG TOU avaAoyikou ofj-
paTog dlaudpPwang TN COTIYUA TNG
delypaToAnyiag.

Alapoppwon Otong MaApwyv (Pulse Position Modulation). H 8éon Ttwv

OTaBEPNG DIAPKEIOG TTOAPWY OTOV GEova Tou Xpovou PETARAAAETAI CUVAPTACEI TOU

TTAGTOUG TOU avaAoyIKoU CrjuaToG.

Zynpa 5.7.1 TaAUIKEG DIAUOPPUWTEIS.

5.8 WHOIAKH METAAOXH ANAAOTIKQON ZHMATQN

H dciypaTtoAnuyia i n diapdp@wan TTAGTOUS TTOAPWY €ival TO ATTApaiTNTO £VOI-
AUECO BrPa yIa TN METATPOTTH €VOG avAAOYIKOU OrUOTOG O Wn@PIaksd. Oa TTPETTE
KGO deiypa Tou ofuaTtog PAM va petatpatrei o€ pia akoAouBia atmé bit, OnA. va
KwoIKoTtroINBei. H onuavtikdtepn péBodog kwdikotroinong ival n MaApoxkwdi-
k| Aiapopwon PCM (Pulse Code Modulation).

5.8.1 MaAuokw8ikn S1auopPwon

H MaApokwdikA diapdpewon PCM xpnoiyotrolgital yia Tn JETAd00N GnUaTWY,
TToU €ival SIaKPITa O OVO OTO XPOVO aAAG Kal OTIG TINEG TOUG. H ouaia Twv cuoTn-
MATWV auTwV Baacifetal 0TNV IKAVOTATA KWOIKOTTOINONG SIAKPITWYV (TTPOKTIKA TTETTEPO-
OMEVou apIBuoU) TINWY, TIPAYUA TTOU QUOIKA OgV UTTOPEI va yivel, 6Tav To arjua givai
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ouveXwy TIHwV. ToAAG arpaTta givalr avaloyikd,
TTaipvouv dnAadn ATTEIPEG TIUEG O€ KATTOIO OUVE-
¥x€¢ 1edio, £€0TwW Kal av £XOUV UTTOOTEN OElyPaTO-
Anyia oT1o xpdvo. TéToia orpaTa TTPETTEl TTPWTA
va uttooToUv KBAvTIon, TPAgn Tou Treplopidel
TIG TINEG TOUG O€ KATTOIO TTETTEPATUEVO apIBud. H
KBavTion Aoirév €ival n TTpwTn BACIKr €vEPYEIQ
yId TO CUCTHPOTA QUTA.

KBavTtion

2€ Trponyoupevn TTapdypa@o €idape Ot Eva
QvaAOyYIKO OO PTTOPEI VO TTaPaCTaBE IKAVOTTOI-
NTIKG o1t TIG BEIYUATOANTITNUEVES TIMEG TOU. ZN)-
paTa gNVUPATWY, OTTWG Ol KUPOTOMOP®ES OUIAIOG
I Ol KUUOTOUOPPES EIKOVOG TTAPOUCIAZOUV CUVEXH
METaBOAN TTAGTOUG KOl ETTOPEVWG Kal Ta deiyuaTd
Toug Ba eival emTiong ouvexr katd TTAAToG (dnAa-

Napddeiypa: To TNAEQPWVIKO
KavAaAl €xel eUpog dwvng 4 kHz.
MNa va perarpéWoupe  AoITov
TO avoAoylké oAua OpIAiag o€
wnolaké Ba TTPETTEN VO KAVOUUE
delypatoAnyia oe pubud TOU-
Aaxiotov 8000 deiyudtwv/sec
olppwva Pe TO Bewpnua Tou
Shannon. To olotnua PCM 1ng
TNAEQwviag xpnoluyotrolei  8-bit
yla k&dBe oTdBun ToU avaAoyikou
ofuartog. Emirpérrel dnAadr ou-
VOAIKG 28=256 oT1aBueg KPBAVTI-
ong. O ouvoAikdg puBudg TTAN-
pPOPOpPIag ToU WNn@IakoU OrPuaTog
PCM Tmou mpokUTITeEl amé TO
avaloyikd ofpa opiAiag Ba givai:
8000 deiypata/sec 8 bits/deiyua
= 64 kbit/sec, TTou €ival o pubuog
TTANPOPOPIag TWV WNPIOKWV OU-
oTnuaTwy Tou OTE.
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or 1o TTAATOG Tou KA&Be deiyuaTog UTTopEi va €xel otroiadrtroTe TiunA). Otav autd Ta
Oeiypara ouvexoUg TTAGTOUG peTadidovTal péaa atd £va evBOpURo KavaAl, o OEKTNG
Oev uTTopei va dlakpivel TNV akpIRr akoAoubia Twv EKTTEUTTOPEVWY TIMWYV. H emTidpa-
on Tou BopuPou Tou CUCTHUATOG UTTOPEI VA EAAXIOTOTTOINOEI PE TNV avaTTapdoTaon
TWV OEIYUATWY PE Eva TTETTEPATHEVO TTANBOG aTTd TTPOKOBOPICUEVESG OTABUEG (TIUEG)
Kal TN JETABOON TwV OTABUWY UE XPrion vOg CUCTAHATOS BIOKPITHG dIauOPPwWang,
61w 10 PAM. Av Twpa 01 GTABPES aTTéEXOUV TTOAU PETAEU TOUG, GUYKPITIKG JE TN Ola-
Tapaxn Tou BopuRou, Ba cival aTTAG yia TO OEKTN VO ATTOPAVOET YIa TN CUYKEKPIPEVN
TIUA TTOU eKTTENPONKE. 'ETO1, uTTopei va eEaAeipBei TTpakTIKG N £TTidpacn Tou BopURou.

H avatrapdoTacn Twv avaAoyikKwy
OEIYMATOANTITNUEVWY TINWV UE éva TTE-
TEPACTUEVO OGUVOAO OTABUWVY Ovoud-
Cetal kBavTion. Kai evwy n dslypaTto-
ANWia PETATPETTEI EVA CUVEXEG XPOVIKA
onua o€ gAua diakpITou xpdvou, N KRA-
VTION UETOTPETTEI éva deiypa ouvexoug
TAGTOUG O€ deiypa dlakpITou TTAGTOUG.
‘ET01, 01 Aeitoupyieg delyuaToAnyiag Kai
KBAvTIONG PETATPETTOUV TNV £E000 MIOG
avaAoyIKNG TTNYAS TTANpoQopiag o€ pia
akoAouBia aTmé oTaBueg 1 oUUBOAQ,
OnAadn n avaAoyikA TNy METATPETTETAI
o€ SIaKPITH (YnPIakn) TTnyn.

210 2X. 5.8.1 divetal éva TTapadely-

f(t)

T 2T 3T (@) t

®)

Zyqpa 5.8.1 (a) Aodikacia Tng KBAvTiong,
(B) To o@dAua TnG KRAvTIONG.
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Ma Aermoupyiag kBavTioTr. To avaAloyiké orua f(t) ugioTatal deryuaToAnwyia TIg XPo-
VIKEG OTIYMEG T, 2T, 3T,... Kal ol TINEG TOU €ival TTEPIOPIOUEVES OTIG TINEG O, 1, 2, 3, 4.
AnAadn, étav n TipnA Tou f(t) BpiokeTal ato didoTnua [0 - 0,5], TéTE N TIPA Tou Bewpei-
Tau 611 €ivan 0, étav TTEéPTel oTo didoTnua [0,5 - 1,5], TOTE N TIPN Tou Bewpeital OTI givai
1, 6tav éQTel oTo didoTna [1,5 - 2,5], Bewpeital 2 K.0.k. O1 Tipég 0,1, 2, 3, 4 ovo-
padovTal TIMEG | OTAOMES KBAVTIONG KAl N ATTO0TAON YETAEU SUO SIAdOXIKWY
TINWV ovoudletal BApA KBAVTIONGS A SIAKPITOTNTA. 2TNV TTEPITITWAON TOU ZX.
5.8.1, 1o BrApa ival «govadax» Kai gival oTabepd, yI autd n KBAvTIoN auTth ovoudde-
Tal opoIGpOPE@N. ETTiong, £Xxouv oxedIaoTel Kal oI SIOPOPEG PETALU TWV TTPAYHA-
TIKWV TIJWV Tou f(f) oTa onueia delypuatoAnyiog Kal Twv TIJWVY TTOU TTPO0dIoPIeEl N
KBavtion. O1 diagopég auTtég attoteAoUv T0 AdOog ) T0 o@aApa KBAavTiong Kai
ovopddgetal 06pufog KBavriong. Pucikd 10 AdBog autd e BlopOwvETAN TTOTE,
OnAadn n kRAvTion dev gival TTPAEN avrioTpo@n. MNpétrel eTTouévwg va dexBouue
atré TNV apxr OTl Ba €XOUUE VA OUYKEKPIUE-
VO (OuVvABWG HIKPO) BaBud TTapapdpPwong
TOV OTT0i0 Ba TOV BEWPATOUE AVEKTO VIO TNV
TTOIOTNTA TNG ETTIKOIVWVIOG TTOU €TTIBUPOUE
va éxoupe. H mrapapdpewon autrh Ba utrel-
gépxeTal otn dIadIkagia Wn@IaKoTroinong.
H avTtapoIBr yr' autAv TNV eAeyxOUEVN PIKPRA
TTapaudpPwaon cival Ot EMMTUYXAVOUUE €va
0 12,2 OUYKPITIKG (@BNVOTEPO KaI OTTOTEAECUATIKO
TPOTIO YIO VO QQOIPECOUNE TO PEYAAUTEPO

48 MEPOG (OTNV 1I8AVIKN TTEPITTTWON OAN) TNG TTa-

53 PAPOPPWONG Kal Tou BopuBou TTou EI0AyYEl TO

03 26 KavaAl perddoong TnG TTAnpogopiag. O nAe-
’ t KTPOVIKEG DIATAEEIG, TTOU EKTEAOUV TNV TTPAEN
KpévTion 12 NG KBAvTIoNg ovopalovTal KBavTIoTES.

. 5 Kwéikotmroinon
3

0 ) 270 onueio auto Ba yivel pia el0aywyr oTo

KwBlikoTroinon onuavTiKG Béua TG KwdIKOTIoinong, WoTE

va yivouv avTIANTITé Ta TTAEOVEKTAPOTA TNG.
A@oU delypaToAnTTNOEi Kai KBavTIoTE N £€0-
00G MIaG avaAoyIKAG TTNyNG TTAnpogopiag, n
akoAouBia Twv oTaBuwv €€6d0U PTTOPE va
Sxripa 5.8.2 AaBikacia kBAVTIoNG Kl kuo- TTapacTaBei pe Evav KwdIKO aplBuod Kal va pe-
SikoToinang. O1 apvnTikoi TTaAuoi TapioTd-  TADIOOUHE TOV KWAIKO apiBué avri yia Tnv idia
vouv «O» kai o1 BeTIKOI «1». Tn 0TéOuN. To ouoTNUa auTtd PeTAdoong, OTO

t t

1 2
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oroio ol 6EIYUGTO)\F]TI'TF]|J£V£§ Kwdikotroinpévo Aidotnua petagu
Kal KBGVTIO’U&VEQ TIMEG EVOG Ava- ofiua KWBIKOTIOINKEVWY TINGV

Aoyikou cAuarog petadidovrtal A

Méow p1ag akoAouBiag KwdIKwv N t, t, t
)\é&wV, OVOUdC5T0| naAl-IOKw‘ XpovoBupida kwdIKOTIoINWEVNG TIUAG
dixf Ailapoépewon (Pulse XpovoBupida Trako

Code Modulation, PCM). 0000 0100 0011 0101 1100 t

Ta Kupia XopakTnPIoTIKA T P
F,) Xap ne ns Zynpa 5.8.3 Auadikr] avamapdoTaon Twv KwdIKOTIOI-
PCM qaivovtal oto 2. 5.8.2. NUEVWY TIHWV PE TTAAPOUG Kal Ta TUAPATA TOU XPOvou
‘EoTw OTI 01 TIUEG DEIYUATOANWI-  TTou avTiaToiXoUV GToug TTAAUOUG KAl TIG KWIKOTTOINHE-

ag evég avaloyikoU oApaTog f{f)  VES TIHES.

mepvave ammd Evav KBavTioTr Kal OTI TO aTToTEAEOUA €ival Jovo 16 mOaveg TIUEG
(amrd 10 0 péXPI TO 15). O1 TINEG QUTEG PUTTOPOUV VA KWAIKOTTOINBOUV E TO AeyOUEVO
apIBPNTIKG KWdIKa Baong 8o (duadikdg KWAIKAG). AUTOG 0 KWAIKAG BacifeTal 0To
yeyovog o1 ol 0ekadikoi apiBuoi N (0, 1, 2, ..., 15) ymropolv va ypa@ouv oTn HopePn

N = k,2°+ k224 k2'+ k,2° (5.8.1)

61ou o1 ouvTeAeaTég K (i =0, 1, 2, 3) umopouv va eivai gite 0 gite 1. OuaIaoTIKA
ONAadn PETATPETTOUNE TIG KBaVTIONEVEG TINEG 0TO dUABIKO TOug 1I00duvapo. lMNa
TTapadelyua, o dekadikdg aplOuoég 10 =122 +0-22+1-21+ 0-2°,

‘ET01, o1 TTpog petddoaon TiuéG Tou f(t) (0, 4, 3, 5, 12) kwdikoTtrolouvTal, OTTWG
@aivetal oTo 2. 5.8.2. MNa va givar o katavonTh n diadikacia, Ta «0» TapIoTd-
voVvTal JE TTAAPOUG apvnTIKOU TTAATOUG, VW TA «1» PE TTAANOUG BETIKOU TTAGTOUG.
270 2X. 5.8.3 @aivetal n duadikf avaTTapAcTaCn TWV KWOIKOTTOINKEVWV TIMWV
ME TTaAPOUG Kal ETTICNPAIVOVTAI TO TUAUATA TOU XPOVOU TTOU QVTIOTOIXOUV OTOUG
TTAAPOUG Kal TIG KWAIKOTTOINUEVEG TIUES. To SIACTNUA XPOVOU TWV KWOIKOTTOINUE-
VWV TIHWV (XpovoBupida KwdIKOTToINUEVNG TIMAG) €ival i00 Pe TEOTEPIG TTAAPOUG
(dnA. atmo t, £wg t,). Ta diacTpaTa XPOVOU HETAGU TWV KWAIKOTTOINUEVWY TIHWY
QVTIOTOIXOUV, OTO OUYKEKPIMEVO
TTapAdelyua, o€ XPoviko dIdoTn- A/D MeTaTpoTréag

Mo ico pe dUo TTaApoug. f(t)
KBavtiotAg KwdikotrointAg

- KavaAi
5.8.2 To 2vomnua PCM Meratporréac DIA
. . f(®) . ATTOKWOIKO-
2710 ouatnua PCM, 10 onfua DiATpo TroInTic

TAnpogopiag TpwTa  BEIY-

pdToAl‘]ﬂTt’:ITul, uaTepa ’U(pl- Zyqpa 5.8.4 MTAoK SiGypauua evag TTOUTIOU Kai evog
otatal  KBavrTion Kol TEAOG  &éern PCM.
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Ta rAgovekTAPaTa Tou PCM wg TTpog
Ta OUCTAMATA avOAOYIKAG SIauop@w-
ong &ival Ta €EAG:

1) ZTIG ETMKOIVWVIEG PEYAAWV ATTOOTA-
oewyv, Ta orfjpara PCM ptropouv va avo-
yevvVNOoUV evTEAWG O€ KAOE ETTAVAAATTTN,
apkei n améoTaon PETagu Twv ETTAVAAN-
TITWV va gival Téon, waTe 0 B6pufog va
TIAPOPEVEI PIKPOTEPOG OTTO TO PIOO TOU
BApaTog KRAvTIONG.

2) Xtoug xaunAoUg Adyoug GOnAuo-
TOG-TTP0G-06puBo €106dou, 0 Adyog orj-
MATOG-TTPOG-80pUBO  TOU  GUOTANATOG
PCM eivar koAUTEPOG aTTO QUTOV TWV
QAVAAOYIKWY CUCTNHATWV.

3) Ta kukAwpata SlIaudpPewaong Kai
ammodlapdpPwaong ota cuotriuata PCM
gival OAa Wn@IoKA Kal ETTOPEVWG TTPOCPE-
pouv PeyaAn aglotmaTia kal oTabepdTnTa.

4) O1 TEXVIKEG KWOIKOTTOINONG KAl OTTO-
KwdikoTroinong oT1a cuoTrpata PCM Tre-
pIoPICoUV TIG ETTITITWOEIG TOU BopURou Kai
TWV TTOPEUBOAWV.

5) H evamobrikeuon Twv onudtwv
PCM eivai eGkoAn pe Tn BorBeia wneio-
KWV pvnuwv. ETmiong, ta ofuata PCM
ptropoUv va TTOAUTTAEXBoUV eUkoAa (BA.
yia TTOAUTTAEEia ONUATWY TTAPOKATW).

6) Me ta cucTtipara PCM o1 TeXVIKEG
KwdIkoToinoNng TNYAG Kai kavaAiol (BA.
TTOPAKATW) WTTOPOUV Vva  XPNCIPOTIOoIN-
BoUv yia Tov TTEPIOPICHS TWV ETTITITWOE-
wVv Tou BopUROU Kal TWV TTAPENBOAWY.

7) Z1a cuoTtrpaTta PCM eival eUkoAn n
avtaAAayr| ebpoug {uvng P 10XU.

KEDAAAIO 5

kKwdikomoigitalr. O kBavTioTAg Kal o
KWOIKOTTOINTAG atroteAolv Tov AvaAoyi-
KO-Wnoilaké Merarpoméa (Analog to
Digital Converter, A/D), éTrwg @aivetal oTo
2x. 5.8.4. Z10 &€KTN, apXIK& TO OHjua TTEP-
vd o110 £va KUKAWMA TO OTT0io aTTogaaicel
av 1o Aappavéuevo cuporo eival «0» n
«1». To KUKAwpa auTtd atréPaong gival ou-
Ol0OTIKA €VOG QVIXVEUTAG TTou €EeTACEl av
n TN Tou TTOAPOU TTou AauBdvetal gival
TTAvW 1) KATW OTTO PIO CUYKEKPIPEVN OTAD-
MN N otroia ovouddleTal otabun karw@Aiou.

>Tn GUVEXEIQ, TTEPVA OTTO TOV ATTOKWOI-
KOTTOINTA O OTT0I0OG UETATPETTEI TNV OKOAOU-
Bia «0» ka1 «1» oTIg oTABUEG KBAVTIONG,
TTOU avTioToIxoUv oTa Otiyyarta Tou ap-
XIKOU avaAoyikou cAuatog. H €¢odog Tou
atmrokwdIKoTToINTH €ival dnAadn éva anua
PAM. Téhog, 1o onua PAM Ttrepvdel atmd
éva yaunAodiaBard | Babutrepard @iATpo
(OnA. pia diaTagn €MAOYAG CUXVOTATWY, N
otroia emMTPETTEI TN BIEAEUON TWV XOUNAWV
OUXVOTATWYV KAl ATTOKOTITEI TIG GUXVOTNTEG
aTd Jia GUYKEKPIPEVN Kal TTAVW), WAOTE VA
QTTOKOTTOUV OAEG Ol PACHATIKEG CUVIOTW-
0€gG TToU BpiokovTal €KTOG TNG BacIKAG {W-
VNG OUXVOTATWY TOU apXIKoU avaAoyikou
onuarog f(t). To 1eAIk6 onua €gddou f(t)
gival TTavouoISTUTIO PE TO apXIKO arpa f(t)

€KTOG BELBaIa aTTd TO OPAAUA KBAVTIONG Kal Ta evOEXOUEVA OOAAUATA TOU CUCTH-
paTog amégacong Adyw BopUBou aTo kavdaAl emmikoivwyviag. O ouvduaouog Tou
OUCTAUATOG aTTOPACNG KAl TOU ATTOKWOIKOTTOINTA ovoudleTal Wn@lakog-Ava-
Aoyikog Merarpoméag (Digital to Analog Converter, D/A), 81671 gival auTdg TTOU
METATPETTEI TO YNPIOKO OO OE AVAAOYIKO.

5.9 KOAIKOIMNMOIHXH

H kwdikotroinon eival pia atmmd TIg onuavTiKOTEPES OIOdIKATIES, TTPOKEINEVOU
AvOAOYIKA OMUATA VA UETATPOTIOUV O WN@IaKA, aAAd Kal Ta did@opa Wwn@iakd
ONMOTO VA PETATPETTOVTAI OTH KATAAANAN PJOP®r, WOTE va gival duvaTth n PETA-
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0001 Toug péoa atd Ta didpopa QUOIKA uéoa petddoons. ‘ETal diakpivoupue dUo
Baoika €idn KwWAIKOTTOINONG KAl CUYKEKPIPEVA TNV KWOIKOTTOINGN TINYAS Kal TNV
Kw&IKOTT0iNCN KavaAiou.

5.9.1 Kw8ixotroinon mwnyns

Agdopévou OTI Ta Ynelakd ofpoTa atroteAouvTal amd duadikd ywneia (bits),
YiveTal atmapaitnTn n eUpeon evog TPOTTOU TTEPIYPOPNS TWV dIAPOPWY avaAoyi-
KWV ONUATWY, TTPOKEINEVOU AUTA va PTTOPOUV va avatrapactaBolv Ye yneiako
TPOTTO Kal €101 va PTTopoUv va 1a diaxeipiotouv ol H/Y. O1 TeAeuTaiol wg yvwaoTtév
avayvwpidouv pévo yneiakd criuata.

‘Etoi, ovoualetal kwdikomoinon rmnyng n diadikaoia Kard tnv orroia o€
KGBs ouuBolo, ypduua n apibud avrioTolyideral Kard Lovadiko TpOTTo uia ou-
YKEKPIUEVN dUAdIKN AEEN.

H kwdikoTtroinan TNy €MTUYXAVETAI OUCIACTIKA PE TN XPHON TTIVAKWY avTI-
aToIxiag Twv dIaQOpWV XAPAKTAPWY (YPAUUATWY, apIBUWY K.TA.) JE a€Ipég aTrd bit.

O kaBévag atrd auToUg TOUG TTIVOKES TTEPIYPAPEI OUCIACTIKA Kal £va ATTO TOUG
XPNOIUOTTOIOUUEVOUG CAUEPO KWSIKES OTIG DIGPOPES EQAPHUOYEG, OTTOU ATTAITEI-
TAI N JETATPOTTA AVAAOYIKWV CNPATWY O€ Yn@Iakd, OTTwg yia Trapdderyua ol HYY.

Baoiké xapaktnpioTikd Tou KABe kwdika gival o apiBudg Twv bits TTou xpnoiyo-
TTOIEI yIa va TTapacTAoEl To KaBe auufolo. ‘ETol, av évag KWOIKAG XPNOIKOTIOIET U
apIBuo bits, 0 apIBUGS Twv dUVATWV CUVOUACHUWY Kal GPa KOl TwV GUHBOAWYV TTou
JTTOPEl Va TTEPIYpAWEl Je auTd Ba eival icog pe 2. Av TwWpa Evag KWIIKAG £XEI WG
aT1T00TOAR TNV KWwdikoTtroinon N dIa@opeTIKWY GUUROAWY, TOTE O aPIBUOG P TWV
bits TTou Ba TTPETTEl Va XpnolpoTtToifoel Ba divetal atrd Tn oxEon:

21< N< 20 (5.9.1)

duaikd, 6oa AiyoTepa bits xpnoigoTrolei évag KWdIKag, TO00 KaAUTePa Ba gival
WG TTPOG TNV TaXUTNTA PETAd0ONG CUUBOAWY, Hia Kai yia Tov id10 puBud peTado-
ong 6edopEvwy Ba PTTOPET va JETAQEPE! TTEPICTOTEPA GUNBOAQ.

ATIO Ta 10 YVWwOoTd TTapadeiypata Kwdikwv TToU XPnOIUOTToIoUVTal CrUEPT
eival o kwdikag ASCII (American Standard Code for Information Interchange).

5.9.2 Kwdikomoinon kavaiiov

O 1m0 a1rAdGg TPOTTOG YIa VA TTAPOUCIACEl KaVEig duadikr) TTAnpogopia gival va
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XPNOIUOTTOINCEI Hia GUuyKeKpIpEvn Taon (T1.X. 5 Volts) yia va arreikovioel To 1 kai Tn
pNdevikn Taon yia va atreikovioel To 0. H poper| auTtr) ovoudletal amAn duadikn
(pure binary) kwdIkoTroinon Kai £ival aTTOAUTA IKAVOTTOINTIKH, OTAV XPNCIUOTIOIEITAl
O€ TEPUATIKEG CUOKEUEG (6TTWG HIY) i dAa cucTipaTta. H poper auTth pwg KwdIiko-
TT0iNoNG TTapouaciadel TTPoBAARPaTa, GTav XPNCIUOTTOIETaI yia T PETAdOaN TNG TTAN-
poopiag €10IKG 6Tav N ATTO0TACN PETAOOONG EETTEPVAEI TIG HEPIKEG DEKADEG WETPA.
To Kevo auTd KAAUTITETAI TTO €va HEYAAO apIBUO KWwOIKwY KavaAloU OTTwG Aé-

YyOVTal TTPOKEIYEVOU va dlayxwpilovTal aTTd Toug KWOIKES TTNYNAG. Ovoudlouue Kw-

d1ka kavaAiou kabe pPéBodo KwdIKOTTOINONG TG WNPIAKNG TTANPOYOPIag TTou

OIEUKOAUVEI TN PETABOON TNG PEOT aTTO AVAAOYIKA KAl Yn@IoKd HEoca HETAdOONG.

O1 kwdIkeg kavaAioU avagépovTtal aTn BIBAIOYpa@ia KAl WG KWAIKES YPAMMAS

(line code). O1 Adyor TTou K&vouv atrapaitnTn TNV UTTaPEN Twv KWAIKWVY KavaAiou

1 YPOUUAG €ival CUVOTTITIKG OI TTAPAKATW:

* T[loANEG QOPEG gival aTTAPAITNTO VO AQAIPEITAl ATTO TO ATTOOTEAAOUEVO ORua
N OuveXNG CUVIOTWOA TAONG TTOU YTTOPEi auTO va €xel, Adyw Tou OTI TO YECO
peTddoong dev YTTOPET va T YETOBWOEL.

* H avaykn va gival eviPePOG 0 OEKTNG YIA TN XPOVIKF GTIYUE TTOU EEKIVAEI N E-
Tad00N Kai yia Tn dIAPKEIG TNG. AUTO TTITUYXAVETAI CUVABWG PE TNV TTPOCONAKN
KATTOIWY Yn@iwyv TNV apxr Kai To TEAOG TNG o€Ipds Twv OEOOUEVWY TTOU ATTO-
oTéNAovTal. H diadikaoia autrl odnyei, 0TTwg AéyeTal, OTO CUYXPOVIGHO TOU
OEKTN UE TOV TTOUTTO.

° H avaykn BEATIOTNG Xpriong Tou €Upoug {Wvng TOU OUYKEKPIPEVOU KAvaAioU
ETTIKOIVWVIOG.

Aegdopéva

NRz _I I_I I_l_

Zyqpa 5.9.1 ATA duadikry kwdikotroinon dedopévwy (NRZ) kai kwdikotroinon KavaAiol (HDB3).
21n delTePn QaiveTal kabapd n xpron Twv TTaAuwv V kai B. O1 TeAeuTaiol xpnoiyotroioUvTal yia TNV
KwdIKoTToinaN TETPAdWY GUVEXOHEVWY «0» yia Adyoug BeATiwong Tou cuvToviopoU. MNapartnpAoTe 6T,
€VW 0 TTaAuoGg B akoAouBei Tn Aoyikr Twv eVOAAACTOPEVWY BETIKWV KOl apvNTIKWV TIOAPWY yia TNV
ATTEIKOVION TWV JIAdOXIKWY WnEiwv «1», 0 TTaAUOG V dnuioupyei pia Trapafiacn oTov kavéva auTo.
H mrapaBiaon auth gival avixveloiun atrd 1o SEKTN Kal XPNOIKOTIOIETAI VIO TNV aTTOKWAIKOTToiNGN NG
AapBavépevng TTaAPooeipdg.
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e H avdykn Umapéng KATTOIoU TPO-
TTOU EVTOTTIOMOU Kal Teavwg di16p-
Bwaong Aabwv (error detection and
correction) Tou  TTapouaidadovTal
KOTA TN HETAdOON TNG TTANPOPOPIag
péoa aTrd TO KavAAI ETTIKOIVWVIAG.

e H avdaykn peiwong TnG TTapauop-
PwWaONG TTOU EICAYEI TO KAVAAI O€ £Va
OfjHa TTOU TTEPIEXEI TTOAAEG CUXVO-
TNTEG Kal

e H peiwon Tng mBavéTNTAg TTOPOU-
giaong Tou @aivopévou TnG dlapw-
viag (crosstalk).

Toéo0o n TTapaudépewaon 6co Kai n oi-
agwvia oxeTifovtal Je To €UPOG dWvng
OUXVOTATWYV TOU HETadIdOOUEVOU OAUaO-
10G. MO ouykekpIpéva TETOIO PaIVOUE-
va puTropouv va TrapouaiacTtoly, otav
TO €Upog Quvng TOU METAdIOOUEVOU
onuatog eival yeydAo o€ oxéon PE TO
0100¢01u0 €Upog Qwvng Tou KavaAiou
petadoong. ‘ETol yivetal atrapaitntn n
xprnon peBOdwv TTOU TTEPIOPIfOUV TO
XPNOIUOTTOIOUUEVO QAT GUXVOTATWV
atmd 10 KGBe peTadidduevo anua. Tn
AeiITtoupyia auTh ekTeAOUV aKpPIBWG Ol
KWOIKES YPAUMNAG.

XApaKTNPIOTIKA TTEPITITWON KWAIKA
ypauung eivai o kwdikag HDB3 (High
Density Bipolar 3 zeros). O kw-
OIKaGg auTdg Xapaktnpiletal wg OITo-
AIKOG pe TNV évvola 0TI € avTiBeon We
TOV KAQGOIKO JOVOTTOAIKO BUABIKO KWOI-
Ka (TTou XpnoiyoTrolei yovo pia BeTIKA

Tautdxpova, o kwdikag HDB3 BeATiwvel TO
OUYXPOVIOUO PETAEU TTOPTTOU Kail OEKTN avTI-
peTWTTICoVTag £va atmd Ta PeyaAUTEPA TTPO-
BAAuaTa TNG ueTddoong. Mo ouykekpipéva,
n Awn atmé 10 O¢KTN TTOAAWY CUVEXOMEVWV
wneiwv 0 (Trou onuaivel EAAeIYn TTAAPWYV)
UTTOPEI VO TTPOKOAECEI TOV OTTOCUYXPOVICHUO
TOU Kal dpa Kai Tn AavBaopévn avayvwon
TWV oTTo0TEANOPEVWY Bedopévwy. TNa va
ammoeuxBei autd, o HDB3 emmpémel Tnv
QATTOOTOAN TO TTOAU JEXPI TPILOV CUVEXOHEVWV
wneiwv 0. ZTnV TTEPITITWON TTOU EPQAVIOTEI
Mia akoAouBia atré Téooepa GuvexOUEVa bits
0 (0000), T6TE QuUTr avTikaBioTaTal GTov TTo-
uté atmd pia akohoubia TnG popeng 000V 1
G Mop®Png BOOV. Ze auTég TiG akoAouBieg
T0 B oupPoAiCel TTaoApoUg TTou akoAouBouv
N AOYIKA TwV EVOANOCGOUEVWY BETIKWV Kal
apPVNTIKWY TTOAPWY TTou cupBoAidouv Ta wn-
@ia 1. AnAadn, av o TeAEUTaiOg TTAAPOG TTOU
EU@avioTnKe TTPIV TO B ATAV VIO TTAPAdEIyua
BeTIkGG, TOTE TO B Ba gival évag apvnTikdg
TTaAPOG. AvtiBeTa 1o V avatmapioTd TTaApolg
Tou dgv akoAouBouv Tnv apxn auth. ‘ETol
n TTopoucia evog TTaAPoU V dnuioupyei pia
«Trapafiaon» otnv opOr) diadoxr TTOAUWV
evog onuartog HDB3. H emiAoyry peTagy twv
akoAouBiv 000V 1y BOOV yiveTal pe TETOIOV
TPOTIO, WOTE TO CUVOAIKO GAUA va €xel KaTd
Uéogo 6po undevikr) ouvexn ouvioTwaoa. O -
KTNG KE TN G€Ipd TOU XPNOIUOTIOIE TIG TTapafi-
A0o€IG TTOU TTPOKAAE( N TTAPOUGTa TWV TTAAPWY
V, waTe va evToTTiel TIG aKoAouBieg auTég Kal
va TIG avTIKOBIOTA PE TNV apxIKr akoAoubia
0000, woTe va unv UTTdpxel TEAIKE TTapapop-
owon Twv dedopévwy. Me Tov TpOTTO QUTO O
O¢KTNG Oev KIVOUVEUEI va XAOEl TO GUYXPOVI-
OMO6 TOU PE TOV TTOUTTO.

270 oxApa 5.9.1 @aivetal éva oAPa Kwol-
KOTTOINMEVO GUP@WVa Pe Tov Kwdika HDB3.
2T0 OXNUO aUTO @aiveTal €TTIONG O TPOTTOG
XPHong Twv TToApwy B kai V.
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Taon yia v ameikévion Tou 7 kai ta 0 Volt yia Tnv atreikévion Tou 0) XpnOIYOTIOIE
OU0 CUUUETPIKEG AVTIOETOU TTPOCT|MOU TACEIG, TIPOKEINEVOU VA OTTEIKOVIOEI TO Wh)-
@io 1. H Baagiki Tou apxn otnpidetal otn JETAO0OT eVOAAACTTOPEVWY BETIKWY KOl
apPVNTIKWYV TTOAPWY YIO TNV ATTEIKOVION TOUu 7, VW N aTToudia TTaAPoU oudBoAIlel
TNV TTapoucia Tou 0. Mg Tov TPOTTO AUTO TO CUVOAIKO Orjua TTOU UETAdIOETAI EXEI
KATa HECO Opo PNdEVIKA ouviIoTwoa auvexoug tédong (DC 1adong).
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5.10 MEOOAOI ANAAOITIKHX
KAl WHOIAKHX AIAMOPOOXHX

2TIG TTPONYOUUEVES TTApaypd@oug €101X0ON N évvola NG dIaNOpPwong Kal To-
vioTNKE N onuacia TNG oTa TNAETTIKOIVWVIAKA CUCTAUPATA. 2TNV TTOPAYPAPO QUTH)
Ba eEeTaoToUV 01 BACIKOTEPES PHEBODOI DIAPOPPWONG.

O1rwg AdN £xel ava@epBei Ta TNAETTIKOIVWVIAKA oruaTta xwpilovral o€ duo Ba-
OIKEG KATNYOPIES, TO AVAAOYIKA, OTTWG N QwVH, KAl TO WNPIOKd, OTTWGS Ta dEBOUEVA
Twv H/Y. Ta kavaAia geTAdoong, TTou €EETACTNKAV OTO KEQPGAQIO TPid, cUVABWG
Oev EMTPETTOUV, AOYW TWV QUOIKWY TOUG XOPAKTNPIOTIKWY, TNV autolola uetddo-
on Twv onudaTwyv TTANPo@opiag Tou dIAKIVOUVTAI JETA O€ £Eva TNAETTIKOIVWVIOKO
ouotnua. To atroTéAeopa gival va aTTaITEITAl KATTOIO £TTECEPYATia TWV ONUATWY
QUTWYV, TTPOKEIPNEVOU VA YivOuv KATAAANAQ yia SIEAEUan ATTO TO AVTIOTOIXO KAVAAI
peTadoons. H emefepyacia autr) ovouddletal, 6TTwg AON avaeépbnke, diauop-
@worn. 21N ouvéxela Ba eEETaOTOUV 01 BACIKEG TEXVIKEG DIAUOPPWOANG TOOO O€
avaAoyika 600 Kal o€ Yyneloké ohuaTa.

5.10.1 Baoikég Teyvikés Avaloyikis MsTtabdoong
AvaloyIik®v EnudTwv

H petddoan avaloyikwv onNUATWY atroTeAEl TNV TTOAAIOTEPN ATTO TIG TEXVIKEG

; ; TTOU  XPNOlIYoTToIoUVvTal
>rpaTa TTou SIaPEPOUV: . L.

270 1edio Tou XpSvou Ofpepa. Ze auTA éva npi-

A A A TOVIKO avaloyikd CAua

¢ ¢ t AeIToupyei wg opéag Tou

ofpaTog  TTAnpoopiag.

A A A To oAua autd ovouddle-

t t t Tl @€pov (carrier)

Kal €XEI OUXVOTNTA TTOAU

a) Kard mAdTog B) Katd ouxvotnta y) Katd @don i ., ,
MEYaAUTEPN aTTO TO OAUA

270 1EdIO TS OoUXVOTNTAS

A A TTAnpoopiag. H ouyvo-
TNTA TOU QEPOVTOG Eival
f f TETOIO, WOTE VO €T QAAI-
A A Cel TIg 10aVIKEG OUVONKEG
dlEAeucng Tou CAUATOG
o f b aTTd TO GUYKEKPIPEVO PU-

a) Katd mAdTog B) Kata ouyvotnta

OIKO JECO TO OTTOIO XpNn-

Zynpa 5.10.1 Huimovikd orjuata Je SIogopoTTOINCEIG OTO TTAATOG, olpoTolEiTal KGBE  popd
0Tn ouXVeTNTA Kal 0T @&on Touc. Ta ofuaTta epgavifovial T6oo WG KAVAAI ETTIKOIVWVIAG.
OTO TTEdI0 ToU XPOVou GO0 Kal OTO TTEDIO TNG CUXVOTNTAG. ‘Eva ava )\OVIK(.') or']ucx
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XapakTtnpideTal atrd Tpia Bacikd PeyEon:
® To mA&TOoG TOU A

e Tn ouxvornta tou f

e Tn @don ToUu @

210 oxfpa 5.10.1 @aivovTal NUITOVIK& CrUaTa POPEIS
TToU dla@épouv (a) KaTd TTAATOG, (B) Katd auxvoTnTa Kal
(y) kat@d @d&on T6g0 aTO TEdio ToUu Xpdvou, 60 Kal OTO
edio TNG ouxvoeTNTaG. Eva ofjua Aéue 0TI TTapouaiaeTal
oTo T1edio Tou Xpovou, otav eEeTAlovTal oI HETABOAEG TOU
ouvapTACEl Tou XpOvou. 210 TTedI0 TNG TUXVOTNTAG AVTi-
gToixa €&eTadovTal 01 auyxvoTNTEG aTTO TIG OTTOIEG ATTO-
TeAeiTal €va ofpa. To oUVOAO Twv CUXVOTATWY QUTWV
ATTOTEAOUV TO (PACHATIKO TEPIEXOHEVO TOU OrO-
10G. OI oUXVOTNTEG TTOU aTTOTEAOUV éva GO PTTOPOUV
va BpeBolv e TN xprion evog opyavou TToU OVOUGEETal
PATUATIKOS aVvaAUTHG.

270 onueio autd Ba TTPETTEl va OPIOTET N €vvoia TOU Of)-
paTog BaocikAg dwvng. Mg Bdon Ta TrTapatravw Ta dId@o-
pa avaAoyikd oruara diaxwpidovTal JETAEU TOUG aTTd TN
ouyvoTnNTa, TOo TTAGTOG KAl TN @ACN TOUG. 2ZUVviBwS OUWS
Ta CAPATA TTANPOQPOPIAG TTEPIEXOUV TTEPICTOTEPES ATTO
Mia ouxvotnteg. To oUVOAO TwV OUXVOTHTWY TTOU TTEPI-
Exovtal o€ €va orpa atroteAolv 10 €0pog wvng Tou
ONPATOG 1] GAAIWG TO PACHATIKOG TOU TTIEPIEXOHEVO.
Av TTpOKeITal YIO GAPATA TTANPOPOPIag, OTTWG yia TTapd-
Oelyua n wvr, T6TE TO CUVOAO AUTO TWV CUXVOTATWY
avagépeTal wg onpa Baoikig {wvng (baseband).

121

a) Znpa pe duo ouxvoTnTeS

TAATOg

B) Zhua e moAamAés
auxvoTnTeS

TAdTOG

f f

min [

y) Zhjua pe ouvexés
@daoua ouxvornTwv

Zynjua 5.10.2 ‘Eva onua
TTAnpoopiag pTTopEi  va
TEPIEXEI OUO (Q) A TTEPIOTO-
TEPEG ouxvoTnTeS (B). OTav
QUTEG 01 OUXVOTNTES Yivouv
TTapa TTOAAEG TOTE N TTEPI-
oxnl ammd TNV €AAXIOTN WG
N MEYIOTN ouxvoTnTa TOU
OAMOTOG POIVETAI OUVEXAG
(). To onua Tapouciadel
OUVEXEG GATHa.

21n ouviABn TTEPITITWON TToU TO £UPOG {WVNG TOU ORUATOG BACIKAG {WVNG TTEPIEXEI
T600 peydAo aplBud cuyxvoTATWY TToU OtV gival TTPAKTIKG duvaTév va diaxwpl-
oTOUV PETALU TOUG, TOTE AEPE OTI TO QOACUATIKO TTEPIEXOUEVO TOU CAUATOG Eival
OUVEXEG. TNV TTEPITITWON AUTH TO OAUa BaadikKAG {wvng GUUBOAIZETal PE Eva Y-
Badov TTou KAAUTITEI TNV TTEPIOXA ATTO TNV EAAXIOTN £WG TN PJEYIOTN CUXVOTNTA TOU
onPaTog TTANpo@opiag. Ta TTapaTTdvw @aivovTal TTapacTaTikd oto oxnua 5.10.2.

‘Eva nUITOVIKO Orjua TTOU PTTOPEI va XPNOIUOTIoINBEl wg GEPOV TTEPIYPAPETAI

OUVOPTACEI TWV TTAPOTTAVW PEYEBWV WG £EAG:

Ct)=A . ouv(w - t+9)

(5.10.1)

OTToU t €ival 0 XpOvog Kal w= 21f n ywvIakr ouxvoeTnTa Tou GAUATOG.
To onpa TAnpogopiag SIapoP@WVEI TO GEPOV OrUa, OTav PETABAAAEN Eva



122 KED®AAAIO 5

ammd Ta Tpia Bacikd Tou HeyEBN, TTAATOG, auxvoTtnTa f @don. H peTaBoArn autn
yiveTal kKatd TéTolov TPOTIO, WATE va gival eVOEIKTIKN TNG TTANPo@opiag TTou Ba
METAPEPEI TO PEPOV OMMa. TN ouvéxela Ba egeTaoTouv ol dUo Baoikég péBodol
avaAoyIKnG dlapdpewaong TTou ival n diaudpewaon Katd TTAAToS Kai n Slapopew-
on KaTd ouxvoTnTa.

Arauoppwon katd lNMAaros (Amplitude Modulation-AM)

Ortav 10 ofjua TTANpo@opiag HETARAAAEI/DIAPNOPPWVEI TO TTAATOG TOU QPEPOVTOG
onpaTtog, TPoKeITal yia diapoppwon mAdroug (amplitude modulation)
R AM, 6TTwg gival eupUTEPA YVWOTH.

Av Bewpriooupe wg épov aAua To onRua TnG egiowang 5.10.1 kal wg anua
TTAnpogopiag To onpa d(t), opieTal wg diapopewaon TTAGToug n diadikacia KaTd
TNV oTroia To TTAATOG ToU QPopéa A YETARAAAETAI YPAUMIKA PE TO ORa TTANPOQO-
piag d(t), yopw amd yia péon miyA. H diadikacia auth mapouciddetal oto oxXAua
5.10.3, 61T0U QaiveTal OTI TO TTAATOG TOU PEPOVTOG OUATOG DIAUOPPWVETAI OTTO TO
Orpa TTANPOYOPIaG TTOU €ival COPUWG XAPNAGTEPNG TUXVOTNTAG. TO OTTOTEAETUA
eivar éva dlapopewuévo anpa AM, Tou oTToiou o1 JETABOAEG TOU TTAGTOUG TOU E-
TAQEPOUV OUCIACTIKG TN XProiun TTAnpo@opia.

MNa TTapaderyua, 1o orfpa TAnpogopiag d(t) Ba pmopoloe va gival N wvr) Tou
eEKQWVNTH o€ éva padidPwVo Kal To afjua @opEag Ba utropoloe va gival éva oAua
ME KATAAANAN ouxvotnTa (PoKpd, peoaia i Bpaxéa KUPOTA) yia TN JETAd0OT TOU
oTo TePIBaAAov, atrd é1rou Ba To Adupavayv o1 padIoPVIKOi OEKTEG.

‘Eva onuavtiké péyebog otn diaudpewaon AM gival 0 ouvTeAeoTHS dlauop-
@wWong M TTou opifeTal ws o Adyoc:

p = P~ Ar) (5.10.2)
(Amax + Amin)
) ) omou A kal A _ gival TO YeyaAUTe-
ZApa diapdpewong d(t) max _min . )
AIGHOPWHEVO i AM PO Kal TO PIKPOTEPO avTioToIXA TTAG-

TOG TOU BIapopPwuévou aAparog. O

OUVTEAEOTAG U EKQPACETAlI OavV KO-

Bapdg apiBuog  oav moocoaTd (%)

Kal oTn padiogwyvia gival auvABwg

Dépov s(t) MIKPOTEPOG TNG HOVAdaG.

210 oxApa 5.10.3 TrapouacidleTal

Zyfua 5.10.3 Aapopewon onpatwy Katd TAGTog T SIAPOPPWHEVO KOTA TTAATOG Orjua
(AM) oTo 1edio Tou XPOvou. 210 TTEdio TNG
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ouxvoTtntag 1o AM orpua atroTeAeital atmd
TNV KEVTPIKA OUXVOTNTA TOU QPEPOVTOG Kal
TIG OuxVvOTNTEG TOU ONUATOG TTANPOQPO-
piag PETATOTTIONEVEG O€ OUO TTAEUPIKEG
TTEPIOXEG TUXVOTATWY yUPW ATTO TNV KE-
VTPIKH auxvoTnTa Tou Qopta. O1 TTEPIOKES
QuTéG ovoudlovial mavw TTAgUpIKh
Jwvn (ouxvotnTeg PeYaAUTEPEG aTTO TN
ouxvOTNTa TOU QOPED) KOl KATW TTAEU-
pik {wvn (Upper and Lower Side
Band-USB and LSB). To avTioToixo
@PAoPa ouxvoTATWY &vog AM oruaTog
oivetalr pe €va Tapddelyya oTo OXAUaA
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2Aua
TAnpogopiag  Pépov orjua

ZuxvotnTa
fm fc(>fm)
ZAna AM
fc
LSB USB  Zuxvomnta
Eupog quvng
2+ fm

Zynqpa 5.10.4 ®acpaTIKO TTEPIEXOHEVO €VOG
AM orjuartog.

5.10.4. Z1o Tmapdadeiypa autd €xel BewpnOei 6T TO oAua Baoikng dwvng (A TO
QPACUATIKO TTEPIEXOUEVO TOU OMKATOG TTANPOPOPIAG) £XEI TPIYWVIKA HOPPN Yia Ad-

Yyoug geukoAiag TrapdoTtacng Tou AM cAuaTtog.

To gupog {wvng BW (Bandwidth) evog ojpatog AM eival euBéwg avdaioyo
NG Weyiotng ouxvotnTag f . Tou anuarog TAnpogopiag d(t) kai divetar ammo n

oxéon:

BW=2 . f

max

(5.10.3)

Alquop@won kard Xvyvornta (Frequency Modulation-FM)

Ot1av 10 ofRua TTANPo@opiag PETARAAAEI/SIGUOPPUIVEI TN CUXVOTNTA TOU @é-
POVTOG ONMaTOG, TIPOKEITAl yia Slapoppwon ouxvornrag (Frequency

modulation) n FM.

‘ET01, ovoudleTal  Slapuoppwon
ouxvornrag n Odladikacia Katd Tnv
otroia 10 oAua TTAnpoopiag d(t) peta-
BaAAel (A diapopewvel) T ouxvoeTnTa
ToU QépovTog onpatog C(t) (BAETTe €&i-
owon 5.10.1). Katd 1n diadikacia auTn
N YWVIOKA ouxvotTnTa W TOU QEPOVTOG
METOBAAAETAI YPAUMIKA pE TO TTAGTOG
TOU CAMATOG TTANpoQopiag yupw atrd
dia péon Tipn.

210 oxfpa 5.10.5 divetal éva TTapd-
oeiyya FM diapdpewong. OTrwg @ai-
VETAl ammd TO OXAMA auTo, n OTIyuIdia

dopéag s(t)

2Aua diapoppwpévo d(t)

Alapopwuévo onua FM

Zynpa 5.10.5 Alopdpewaon CnUATWY KaTé ou-
xvornta (FM).



124 KED®AAAIO 5

ouxvoTNTa TOoUu PEPOVTOG PETABAAAETAI avaAoya Pe TO TTAGTOG TOU OrUATOG TTAN-
POPOPIOG. 2TO CUYKEKPIPEVO TTAPABEIYUA TO Ofua TTANPOQOpPIag UTTopEi va eival
€va Tpayoudi TTou PeTadideTal atrd TO PadIOPWVO Kal TO PEPOV CF|a TO AVTIOTOIXO
PadIOPWVIKO CAMNO TTOU EKTTEUTTETAI ATTO TO PASIOCTABUO.

‘Eva onuavTtiké péyebog otnv FM diaudpewan cival o SgikTng Siapop@w-
ong (modulation index) f Tou opideTal wg 0 Adyog:

B=—= (5.10.4)

omou Af_civai n armokAion ouxvornrag (frequency deviation) Tou orfja-
T0G¢ FM. H TeAeuTaia opidetal wg n PEYIOTN PETABOAN oUXVOTNTAG TOU PEPOVTOG
Aoyw NG diapopewang. EmimAéov f gival N u€yiaTtn ouxvoTnTa Tou orjuaTog TAn-
popopiag d(t).

XapakTNPIOTIKA ava@EépETal OTI N JEYIOTN ETTITPETITH ATTOKAION OUXVOTNTOG £XEI
KaBoploTei yia Tn pev padiogwvia FM ota 75 kHz, yia tn 8¢ TnAedpaon (oruara
FM 110U peTa@épouv Tov TNAEOTTTIKO 1x0) oTa 50 kHz.

O utroAoyIopo6G Tou €Upoug dwvng ouxvoTHTWY evog FM aruartog atraiTei pia
I01aiTEPa gUVOETN HaBnuatikA diadikagia TTou Ee@elyel aTTd Ta TTACICIO QUTOU TOU
BiBAiou. To atroTéAeaua TNG PABNUATIKAG avaAuong TTaviwg Oegixvel 6Tl éva FM
onua atmoteAeiTal atrd €va TTARB0G GUXVOTATWY, TTOU OVOUAJoVTal APHOVIKEG KAl
BpiokovTal yUpw aTré TNV KEVTPIKH oUXVOTNTA ToU QEPOVTOG. MAANIoTa TO TTAATOG
TWV APPOVIKWY QUTWY CUXVOTATWY PEIWVETAI OUVEXWG, OO N TIKF TOUG OTTOUA-
KPUVETAI atrd TNV KEVTPIKH GUXVOTNTA, YIA VA YiVEl AUEANTEQ OE GUXVOTNTEG TTOU
atéxouv TTOAU atrd auTr]. ‘Eva xapakTnpioTIKO TTapddelyua TNG HOPYPNRS evog oNn-
partog FM oto mredio Tng ouxvotntag diveral oto oXpa 5.10.6.

‘Eva xproiyo péyebog otn diapopewaon FM eival To eupog wvns ouyvorrj-
rwv (Bandwidth) BW tou cjuatog FM 1Tou opiletal wg n TTEPIOX] OUXVOTATWV
OTNnV OTToi0 GUYKEVTPpWVETAI TO 95% TNG OAI-
KAG €VEPYEIOG TOU CAPATOG Kal UTToAoyideTal

YAua ®épov . X .
TTPOKTIKG OTTd TN OxéoN:

TAnpogopiag  ONHA

BW=2. (Af.+f) | (5.10.5)

fm fe(>fm) ZuyvotnTa
Zg&a TéNog, onueiwveral 611 n dlaudpewaon
ouxvotTnTag avamTuxdnke atd Tov ‘Evrou-
apt Apuotpovyk (Edward Armstrong) Tn
o fe Euvomma dekaeTia 1930-1940. Mapouaidlel KaAITEPN
Edpog Jvng

OUMTTEPIQPOPA aTO BOPURO Kal PeEYaAUTEPN
Zypa 5.10.6 Eopog Jovng evég FM or-  TTIOTOTNTA 0T peTadoon ato v AM dia-
parog. MOPPWON Kal yia Toug AGYoug auToug Xpn-
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CIMOTIOIEITAI VIO EKTTOUTTEG TTOIOTNTAG OTN padiogwvia FM kai yia tn geradoon
nxou otnv TNAedpacn. To YEIOVEKTNPAO TOU PEYAAOU €UPOUG (VNG TTOU £XEl €va
onpa FM (BAére oxéoeig 5.10.3 kar 5.10.5), TToU peTa@PAleTal OE PIKPOTEPO
apIBu6 KavVaAIWY yia TNV idida TTEPIOX) CUXVOTATWYV, AVTIUETWTTICETAI TOUAdXIOTOV
oTn padiopwvia FM atmd 10 yeyovog TnG PIKPNG EUPREAEIOG TV PABIOPWVIKWV
onNUATWY (OuXvoTNTEG PEPOVTOG KovTd ata 100 MHz). 'Etol dUo padio@wvikoi
oTaOpOoi TToU AciIToupyouv aTnyv idla auxvOoTNTA, OE OIAPOPETIKH OPWS YEWYPAPI-
KN Tepioxn, 0 dnuioupyouv TTpoBAAuaTta o £vag atov GAAo (apkei BEBala va un
XPNOIKOTTOIOUVTAl AVOAUETAOOTEG).

5.10.2 Baoikég Texyvikés Avaloyikins MeTtadoons Wneirakwv ZnudTwv

Av Ta TTpOG PETAdOCN CAUATA TTANPOPOPIaG ival Yn@lakd, TOTE Ba TTPETTEl va
An@Bei uTTOWN TO PEYAAO €UPOG VNG CUXVOTATWYV TTOU TTAPoUaIdlouv o€ oxéan
ME Ta avaAoyikd oruara.

To yeyovog autd odnyei atn xprion €I0IKWwv PeBOdwY dIaudPPWaOng, TTPOKEI-
MEVOU TG GNATA AUTA va PTToPoUV va TTEPACOUV aKOWN Kal atTd QUOIKA JETa e
MIKPO €Up0OG {Wvng, OTTWG YIa TTAPAdelyua Ta XAAKIVO KAAWDIA.

O1 TeXVIKEG auTéC aTnpidovTal OTIS apXES Twv dlapopewaewv AM kai FM tTou
€CETACTNKAY OTNV TTPONYOUHEVN TTAPAYPAPO.

Mpiv TTEpACOUUE GTNV AVOAUTIKA TTEQIYPOAQT TV PACIKOTEPWY HEBOOdWY WNnYI-
KNG SIaPOpPWOnNG, Ba TTPETTEI VO OPIOTET Eva ONUAVTIKG PEYEBOG KAl GUYKEKPIUE-
va n taxutnTa dIauépPwaong.

Ovoudaloupe TayurnTa diapopewong (baud rate) evog avaloyikou or-
MOTOG - @E€POVTOG OTTO £va YNQPIAKO Griua TTANPo@opiag 1o pubusd HETABOAAG TOU
avaAoyikoU oAuaTog PETA TN Slapopewan. Me dAAa Adyia OTTwG akpIBWG n Ta-
xUTnTa petddoong (bit rate) opicel To pubpod peTa@doong Twv dedouévwy, £TO1 Kal
n TaxuTnTa diIapuopewaong cuuPoAilel Tov apiBud petaBoAwv (SIANOPPUOEWY)
TOU AVOAOYIKOU OrjuaTog avd OeuTePOAETTTO. H TaxUTnTa SIaNOpPWang HETPATAI
o€ baud.

Ynoirakn Aiauopewon NMiarovs (Amplitude Shift Keying-ASK)

H wnoiakn diaudpewaon mAdToug i ASK egival n atrAodoTepn HOpPYr wnolo-
KAG diaudpewang, 0Tmwg avriotoixa N AM diaudpewan eival kal n amrAoloTepn
avaAoyikr). Kal €édw To TTAGTOG TOU NUITOVIKOU OfPATOG - PEPOVTOG UETARAAAETAI
avaloyIKA PE TNV TIUA TOU Wn@Iakou orjuaTtog TTAnpogopiag. Mévo 1Tou otnv Tre-
PITITWON TWV YNPIAKWY oNUATwy, Adyw Tou OTI OUCIOCTIKA TTEPIEXOUV TTAANOUG,
10 ASK onpa Ba £xel Tn gop@r) Tou oxrpatog 5.10.7. H douAeid Tou dEKTN oTnV
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TTEPITITWON TWV YNPIOKWY CNUATWV €i-

Val TTIO ATTAN, MIOG KAl TO HOVO TToU KAVEI

gival va Trapatnpei XovopIKa 1o TTAATOG

Tou Aaupavopevou ASK orjpatog Kal

va Kpivel av AauBAvel TN OUYKEKPIPEVN
oTiyun «0» 1 «1».

Aedopévou 611 0 B6pufog eTTnpeddel

t OUCIACTIKA TO TTAGTOG TWV CHPATWY, Ta

onuata ASK eival 101aiTepa guaioBnTa

Sxripa 5.10.7 Aapépowon wneiakey anué- o010 B6puBo Kal €1dIKA OTIC UYPNAEG Ta-

TWV Katd TAATOC (ASK). XUTNTEG peTAdoons. MNa 1o Adyo auTtd n

xpnon g dlapopewaong ASK éxel ap-

Xioel va Treplopidetal TTAéoV GrjpEPA Kal va avTikaBioTaTal atrd TTAEoV OUYXPOVES

peBSOOUG dlapdppwaong.

Wnoiakd dedopéva
0 1 0 1 0 0

Avaloyiké ZAapa ASK

A

Ynwirakn Aiauopewon Xvyvornras (Frequency Shift Keying-FSK)

O1wg kai aTnv Tepimtwaon Tng FM diapdpewaong, €101 Kal aTnV ynelakn oi-
auépewan ouxvotntag rp FSK, n ouyxvétnta Tou NUITOVIKOU QEPOVTOG CAUATOG
MeTaBAAAETal pE SIOKPITO TPOTTO GVAAOYQ WE TNV TIUFA TOU Yn@IaKoU CrPaTtog TTAn-
pPOYOpPIaG. ZTNV aTTAOUCTEPN TTEPITITWON QUTO onuaivel pia TINA ouxvoTnTag yid
TN SUAdIKN TIPA «1» Kal piat GAAN TIuR ouxvoTtnTag yia Tn duadikr) Tipr «0». Xapa-
KTNPIOTIKG TTAPAOEIYUa YnOIOKAS SIaudpewong ouxvoetntag divetalr oTo oxAua
5.10.8.

‘Eva onuavTikd aToixeio Tou Ba péTrel va avagepBei edw ival 0TI TGO oTNV
TepiTTwon TG diapopewong FSK 600 kal oTnv TepImTwaon NG dIapoppwaong
ASK n taxutnta diauépewong (baud rate) TautieTal pye TNV TaXUTNTA HETGOOONG
dedopévwy (bit rate). To yeyovog autd onuaivel 0TI o€ kKGBe PeTaBoAn €ite ToU

TAGTOUG (ASK Onpa), €iTe TNG CUXVOTN-

Wnolakd dedopéva Tag (FSK UF'IUG) TOU (PéPOVT0§ Gr']LIGTOQ

0 1 0 1 0 0 pTTOPEi va peTa@epBei poévo éva bit (du-
adik6é yn@io) TTAnpoYopiag.

2€ TTI0 TTPONYMEVA OXNMATA WNPIOKAG

Avahoyiko i FSK dlapodpewaong n Taxutnta diaudpPewong

A gival JIKPOTEPN atrd TNV TaXUTNTA PETA-

doong Oedopévwy, TTPAYUA TTOU KATA

avaloyia onuaivel duvaToTnTa UETAQPO-

Syifua 5.10.8 Mapbpewon yneiakiy onua-  PAS TTAPATTAVW aTTo va bit TTAnpo@opiag

TWV Katd ouxveTnTa (FSK). o€ KAOe YETABOAR TOU PEPOVTOG O UOATOG.

t
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‘Eva ammé 1a onuavTikéTepa NTANATA 0€ KABE PEB0dO dlaudpPwaong eival To
€UpPOGg QWVNG CUXVOTATWY TToU KaToAauBdvel To dlapgop@wuévo onua. Adyw Tou
TTEPIOPIOPEVOU PEYEBOUG TOU PACHOTOG CUXVOTATWY TTOU XPNOIUOTIOIEITal YIa TN-
AETTIKOIVWVIOKOUG OKOTTOUG, €XEl EYAAN onuacia n 6co 10 duvaTtd PeyaAUuTEPN
MEiwoN Tou €Upoug {Wvng Tou OrUATOG.

5.11 TMMOAYITAE=ZIA

Omwg nNdn éxel avogepBei,
otav évag Xpnotng n €vag ouv-
OpounTAG A BEAEI va ETTIKOIVWVI-
o€l e Katoiov dAAo xprotn B,
apKei va ouvoeBoUV Ta TEPUATIKA
TOUG HUE €VO QUOIKO PECO PETADO-
ong Tou Ba xpnoiueloel WG Ka-
VAAI eTTIKOIVWViag. Ti yiveTal Opwg
oTNV TIEPITITWON TIOU Kal VoG
GANOG XPNOTNG BEAEI va ETTIKOIVW-

voel ge Tov B; ZTnv Tepimtwon B ] . )

2 0 . , Zynpa 5.11.1 OMor o1 arrapaitnTol SpOpo! yia va OUuvSEe-
QuTn Ba TIPETIEl va EVINOOUHE Kal Bouv dUo ocuvdpounTEG o€ pia Béon A pe dUo dAAoug o€
TT&AI TO VEO XprioTNn YE TOV B péow  pia B¢on B.

€vOG GAAou kavaAiou. OTTwg yive-

Tal KATavonTo, KaBWwG aufdvouv ol XpAOTEG O€ Eva TNAETTIKOIVWVIAKO BIiKTUO, KO-
BWG Kal 01 TNAETTIKOIVWVIAKEG TUOKEUEG TTOU ATTAITEITAI VO cuvd£ovTal O€ AUTO,
1600 auEAvouv Kal Ol ATTAITACEIG G€ TNAETTIKOIVWVIOKOUG TTOPoUS (KaAWDIa, TnAE-
TTIKOIVWVIOKOUG kOuBoug K.TA.). O1 atmaitoUpeveg CeUEEIG yia Tn oUvdeon Te00d-
pwvV xpnoTwv divovTal aTo oxXAua 5.11.1. Duaoikd, gival Aoyikd 611 n Abon auth dev
givar 1davikr) 1600 Adyw ToU KOOTOUG TG OG0 Kal AOyw TNG TTOAUTTAOKOTNTAG TNG
(apétpnTa KOAWDSIO KAl CUCKEUEG). Na anpelwBei OT1 ye Tov 6po XprioTn EVVOEITal
TG00 0 XPNOTNG Miag TNAEQWVIKNG CUCKEUNG 000 Kal vog H/Y. ETiTTAéov, pe Tov
OpPO TEPUATIKEG CUOKEUEG Ba evvoouvTal aTTd €0W KAl TTEPA TOGO OI TNAEPWVIKEG
OUOKeUEG 600 Kal ol HYY.

To MPORANPa TNG ATTAITNONG EEXWPIOTWY KAVOAIWY ETTIKOIVWVIAG Yia KGO (eu-
&n AUBnke pe TN HEBODBO TNG TTOAUTTAEE OG.

MoAumnAsedia (multiplexing) ovoudetal n TEXVIKN €KEivn TTOU OUVOETEN O¢-
douéva atrd dIaPOoPETIKOUG XPAOTEG, TIPOKEINEVOU va TTEpAoouv OAa aTrd 1o idlo
QUOIKO KavAaAl petadoaong.

H tmoAuTTAE€ia e@apudleTal ouvABWG 0€ KATTOIO TNAETTIKOIVWVIOKO KOUBO HE
TOV OTT0I0 €ival cuvdedepEvol TTOANOI XPAOTEG, TTPOKEIUEVOU va dlavuBei n aTro-
oToon PEXPI KATTolo AAAO KOUBO (ouvhBwg og peydAn amméotaon) péoa atrd éva
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®uoikd péco
uerddoang

MoAuTrAé- ATrotroAu-
KNG TAEKTNG

Zynpa 5.11.2 ToAuTTAESia SIOPOPETIKWY JEUSEWV OE KOIVO PETO BIGBOONG.

PUOIKO Péoo d1adoong. ZTNV GAAN AKpn TNG oUVOEaNG EQAPUOLETAI ATTOTTOAUTTAE-
¢ia kal Ta dedopéva diayxwpilovTal, TTPOKEIYEVOU va KaTeubBuvBouv TTpog Tov TTo-
POAATITN TOUG. 210 oxnua 5.11.2 @aivetal auth n diadikacia oxnuaTikd. Puoikd
ME TN Xpron Tng TTOAUTTAEEiag &€ anuaivel OTI KATAPYOUVTal EVTEAWS Ta KAOAWDIA
o€ éva OikTuo. ANWOTE yia Tn dlacuvoeon PETALU Twv KOUBWY GTOUG OTToIoUG
€QapuOCeTal TTOAUTTAEEIO aTTAITEITAI QUOIKA N XPron KaAwdiou.

To KUpIo TTAEOVEKTNUA TNG TTOAUTTAEEIOG gival n €€0IKOVOPNON TNAETTIKOIVWVIO-
KWV TTOpWV (KOAWBIWV Kal CUOKEUWV).

21n ouvéyxela Ba eEetaaTouv o1 dUO KUpIEg PEBoDOI TTOAUTTAEEIaG TTOU XpNaol-
MOTTOoI0UVTAl KOTA KOPOV CGrUEPQ EiTE OTN BACIKA TOUG HOPPN €iTE O€ BEATIWPEVN

Hopen.

5.11.1 MNMoAvmrAe&ia Xpovov (Time division multiplexing - TDM)

To Bewpnua dciyyatoAnyiag emTpéTTel TN PETAd0ON O6ANG TNG TTANPOYopiag
TTOU TTEPIEXETAI O€ €va OAMA, ATTAWG OTEAVOVTOG dEiyHaTa aQUTOU TOU ORUATOG,
TToU AapBdavovTtal opgoidpop®a e éva pubud ouvABwg Aiyo peyaAlTepo atrd To
puBuo deryparoAnwiag Tou NikouloT (Nyquist). ‘Eva TTOANU onpavTikd XapakTnpl-
OoTIKO auThG TnG dladikaaiag ival n egoikovounon xpovou. Mpdayuart n yerddoon
TWV OEIYUATWY ATTACXOAEI TO KAVAAI ETTIKOIVWVIOG YIO PIKPA XPOVIKA dlaoTAPATA
o€ ePI0dIKN Baaon. 'ET01 TO KavAAl HETAOOONG ATTEAEUBEPWVETAI VIO CUYKEKPIME-
Va XPOVIKA JIa0TANATA, KATA TO OTTOia UTTOPEI va XpnaoIuoTToindei atmrd GAAES ave-
EapTnNTEG TINYEG TTANPOPOPIaG yia TN PETAd0ON Twv dIKWV Toug dedopévwy. Eva
TETOI0 TNAETTIKOIVWVIAKO GUOTNHUA TTOU ETTITPETTEI TN OUVOUACHUEVN XPHOT £VOG KOI-
voU KavaAIoU JETAdoong atrd dIaQopETIKOUG XPAOTEG Xwpig apoiBaia TTapepBoAn
KOl 0€ Pia Baon XpovikoU KatapepIopou ovouddletal ouoTnua moAumAgdiag pe
di1aipeon xpovou (Time Division Multiplexing system-TDM).
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Zynpa 5.11.3 MohuTAegia pe Alaipeon Xpdvou (TDM).

‘Eva onuavTiké aToixeio TTou Ba TTpETTel va onuelwbei edw eival TTwg n TTo-
AuTTAEEia xpdvou gival duvartr], yovo otav n TaxuTnTa PETAdO0NG TOU KavaAIoU
ETMIKOIVWVIAG gival ion 1 geyaAuTepn atrd To ABPOIoHA TV TAXUTATWY PETAd00NG
OAwV TWV ONPATWY TTANPOYOPIaG.

210 ouaTtpaTa TToAUTTAEEiag TDM o xpovog XwpileTal 0€ XPOVIKA TURUaTA
(timeslots) didpkeiag evog wneiou (bit). Puaikd oe KABE xproTN APIEPLVOVTAI
TTEPICOOTEPA ATTO €va TETOIO XPOVIKA TuAuata. O xprioTng €xel oTn didBear| Tou
TO XPOVIKO auTo TUAMA (B1G0TNHA), GOXETA av €XEl 1] OxI OEOOUEV VO PETODWOE.
H ogipd pe Tnv otroia ekTTéUTToUV Ta OId@OpPa TEPUATIKG (i dAAIWG N akoAoubia
TwV timeslots) dev aAAGlel. To XapakTNEIOTIKO AUTO ATTOTEAEI KOl TO JEYAAUTEPO
pelovékTnua TnG TDM mmoAuTTAeéiag. Mpdayuarti, To yeyovog 6Tl KATToI0 XpovIKS Oi-
AoTNUO EKPMETAAAEUONG TNG YPOUMAS QQIEPWVETAI OE £Va XPrOTN, aveEdpTnTa av
QUTOG £XEl VO PETOOWOEI KATI Il OxI, 00NYEi O KAKr EKYETANAEUCN TNG YPAUMNAS
METABOONG. TO PEIOVEKTNUA QUTO YiveTal HEYAAUTEPO, AV O POPTOG EPYATIOG TWV
BIa@OPWV TEPUATIKWY gival MIKPOG A ONUAVTIKA aVICOPEPAG.

Ta BaoikdTEPA TTAEOVEKTHHATA TNG XPONG XPOVIKWY TTOAUTTAEKTWY (TDM) €i-
val Ta akoAouBa:

e Auvarétnta TTOAUTTAEEiag dedopévy TToU £pxovTal aTTO SIOQOPETIKA TEPUATI-
K& JE OIAPOPETIKOUG KAVOVEG KWOIKOTTOINONG Kal TrTapouaiaong (TTPWTOKOAAQ).
‘Eva Té1010 oUoTnUa AféyeTal OTI TTapoucialel Sragavela (transparent system)
OTIG DIAPOPETIKEG TTANPOPOPIES KAl OTOV TPATTO TTAPOUCIACHG TOUG.

e EAA&xioTn kaBuoTépnaon otn petddoon dedoPEVWY, HIA KAl 0 XpOVOG TTOU aTTdl-
TeiTan yia TN OUAAOYT Twv TTANPOYOPIWY attd KABe XpAOTN Kal yia TO oXNUATI-
OO Tou KGBe TTAalgiou gival aoruavTog. To yeyovog autd kavel 1Idiaitepa xpr-
o1Joug Toug TTOAUTTAEKTEG TDM o€ e@apuoyEg euaiobnTeg e KABUOTEPNTEIG.
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e ATASTNTA OTNV UAOTTOINGN KAl TNV KOTOOKEUN JE ATTOTEAECUA MIKPO KOOTOG.

5.11.2 lNoAvmis€ia Zvyvornrag (Frequency division multiplexing - FDM)

O deUTePOG TPOTTOG yIa va €TTITEUXOEI N TTOAUTTAECIO DIAPOPETIKWV GNUATWY
TTANPOPOPIAG, TIPOKEINEVOU QUTA Va HETAd0B0UV HECa aTrd £va KoIvo KavaAl, ival
va yivel autd aTo 1edio TG auyvoTtnTag. H péBodog auth ovopddletal MoAurrAe-
Sia Zuxvornrag (Frequency Division Multiplexing - FDM) kai oTnpide-
Tal 0TN XPAON QEPOVTWYV ONUATWY PE DIAPOPETIKEG TUXVOTNTEG.

MdaAioTa o1 cuyxvoTNTEG QUTEG Ba TTPETTEl Va Sla@EPouV TO00, WOTE, Aaupavo-
MEVOU UTTOWN Kal Tou €Upoug {Wvng Tou KABE BIAUNOPPWPEVOU GHUATOG, Va NV
TTAPOUCIAZETAl UTTEPKAAUWN CUXVOTATWY YEITOVIKWY GNUATWyV. Me GAAa Adyia
Me Baon Tnv Texviky FDM, yia Tov KGBe XproTn, a@iepwveTal Eva OIOQOPETIKO
TUAMG Tou JIaBECIPOU @ACUATOG OUXVOTATWY, PJEOO OTO OTToio Ba TTpéTrel va
peTagpepBoOUV Ta dIKé Tou orjparta. MaAioTa n TTepioxn auTr) Ba TTPETTE! va dlaxw-
pioTei o€ dUO véa TuRuaTta éva atmod Ta omoia Ba kaTaAaufdvouv Ta GAPATA TTOU
OTEAVEI O XPAOTNG Kal €va Ta ofiuarta TTou AauBdvel. H diadikaagia auTr) @aiveTal
oTo oxAMa 5.11.4.

To Bacikd UYeIOVEKTNPA TNG HEBGDOU auTAG €ival N un BEATIOTN eKUETAAAEUON
TOU JI100£01uoU PACHATOG Tou KavaAioU petadoong. Mpdyuarti, HETAEU Twv TTEPI-
OXWV OUXVOTATWYV TToU KataAauBdvel o KaBe xprioTng Ba TTPETTEl va UTTAPXE! IKA-
VOTTOINTIKOG SIaxwPIoPOS (axpnOIPOTTOINTEG OUXVOTNTEG), WOTE VA OTTOPEUYETAI N
mOaveTNTa TTAPEPPBOAWY PETALU BIAdOXIKWY CNUATWV.

O id10¢ diaxwpPIoUOS aTTaITEITaI KAl HETAEU TWV KAVAAIWV HETAd0ONG Kal Aywng
TTOU avTIoTOIXOUV OTOV KABE XPAOTN, YIa VO aTToQeUYOVTal QAIVOUEVA QUTOTTA-
pepBoAwv. ETal, 0 KGBe xproTng Oev eKPETAAAEUETAI OUCIOCTIKA OUTE KAV TO YIOO
atmé 10 @ACHO CUXVOTATWY TToU Tou avaAoyei. To atrotéAeopa gival va yiveral
OTTaTAAN €VOG aTTO TOUG TTIO TTOAUTIHOUG TNAETTIKOIVWVIOKOUG TTOPOUG, TwV OIaBE-

OIJWV Yia JETAd0CT GUXVOTATWY.
To TapaTmdvw MEIOVEKTNUA 0ONyEi
gﬁ%ﬂgg o€ XaunAoUg pubuouC PETABOONG KAl OE
KaTTola euaioBnaia ato 86pufo. MNa Toug
Adyoug auTtoug Kai 0 uwnASTEPOG PUBUGS
METGOOONG TIOU  TTPOBIAYPAPETAl  ATTO
Kavah Kavah Toug AigBveig Opyaviopoug yia ouoTAuO-

etoymAc - Afhwng Ta TToAUTTAEEiac FDM egivail Ta 2.400 bps.
300 Hz 3400 Hz

Zyqpa 5.11.4 Alaxwpiopdg KavaNiwv Ayng
Kal €KTTOPTIAG OTnV TTOAUTTAEEia ouyvaTnTag
(FDM).
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5.12 ZYZ2THMATA IMOAAATIAHXZ INMPOXBAXZHX

2TNV TTEPITITWON TNAETTIKOIVWVIOKWY BIKTUWYV OTTOU UTTAPXOUV TNAETTIKOIVWVI-
akd péoa peydAou KOOTOUG Kal peydAng dUOKOAIQG oTnV eyKATAOTAOT) TOUG KAl
TNV ETTEKTACT] TOUG (YIa TTapAdEIyUa O avapeTadoTeg o€ SopuPOPOUG), TTPOKU-
TITEl TO TTPOBANUA TNG BEATIOTNG XProNnNg Toug atrd TTAeUpds eEuTTnPETNONG 600
TO BUVATOV TTEPICOOTEPWV XPNOTWYV KABWG Kal To TIPORANPa TNG TTPécRacng Twv
XPNOTWV O€ auTd Ta péoa. TéTolou €idoug dikTua ival Ta SOPUPOPIKA diKTUA ETTI-
KoIVWwVIWYV, 0TTou BERaia évag 0opu@opog dev ival SUVATOV VO aQIEPWVETAI TNV
eEuttnpétnon piag povo Ceuéng. To TpéRANpa NG moAAamAng mpooBaong
(multiple access) cival éva ammd Ta oNUAVTIKOTEPA OTIG SOPUPOPIKES ETTIKOI-
VWVIEG.

MNa va yivel mo karavonTtd 1o TTPORANUa, ag doupe Aiyo Tov TPOTTO AgITOup-
yiag evog Sopu@opIKOU avaueTadOTn OTNV OTTAR TTEPITITWON TNG Miag TNAETTIKOI-
VWVIaKAG CeUENgG.

210 oxAua 5.12.1 @aivetal pia Tétola Ceuén. Etmeidn n Afyn ammd 1o dEKTN TOU
SoPUPOPIKOU AVOUETADOTN KAl N EKTTOPTTH ATTO TOV TTOUTTO TOU €ival CUVEXAG, gival
QTTAPAITNTO VA YIVETAI JETATPOTT) TNG CUXVOTNTAG TNG avePXOPEVNG (eUgng o€ Jia
GAAN ouyvoTNTA, TTPOKEINEVOU VA XPNOIKOTTOINBE yia TNV KAaTepXOpEVN CeUgn. Av
o1 OU0 aUTEG auxvOTNTEG ATAV iDIEG, TOTE Ba €iXaUE QAIVOUEVA QUTOTTAPENPBOANG
NG ££600U Tou avaueTaddTn oTnv €i00006 Tou. Apa yia KaBe euén dUo OoTaBPWY
€da@oug arraitouvTal U0 CUXVOTNTEG Kal, TO ONUAVTIKOTEPO aTTO OAa, £va agle-
pwUEVO O€ auTh avapeTadoTtn. Autd cuuBaivel, yiati o kKOs avaueTaddtng eivai
KOTAOKEUOOPEVOG VA AEITOUPYEI O€ OUYKEKPI-
pévn ouxvoTtnTta. Apa 1o TTooeg (elelg Ba ei-
val Tautéxpova dlIaBEaiIPeg e€apTaTal atod TO
TTOOOUG AVAUETODOTEG UETOPEPEI O EKACTOTE
dopupodpog. H apxn auth TTpdyuart ioxue yia f
Ta TTPWTA SOPUPOPIKA cuaTrpaTa. O TTPWTOG f
EUTTOPIKOG dopupopog INTELSAT 1 xpnol-

JoTToIoUcE TNV apxn auTh JETaQEPOVTag OUO
avapeTadoTeg. Eivar avepd mwg n péBodog
auTr YiveETal AVTIOIKOVOUIKA, 6Tav 0 apIBuog

n

TWV TOUTOXPOVWV CeUEEWV KAl Apa AVOUETO-
OTWV AUEAVEI ONUAVTIKA.

TNV TTEPITITWON AUTA N aTTodeKTA PEBO-
00¢ gival va xpnoiyotroinBei évag atAdg ava-
METAOATNG eupeiag dwvng (TTou va AEIToupyeEi
o€ €va OAOKANPO (ACHO OUXVOTATWYV) O€
ouvouaopd pe eIBIKEG TEXVIKEG TTOU Ba eTTI-
TPETTOUV O€ DIOPOPETIKOUG XPrOTEG TNV TTPO-

Zyqpa  5.12.1 ATA} Tip6oBaon o€
dopuPopo  pe  dUO  AVAMETADOTEG.
270 TTAPOTTAVW OXAMO O TTPWTOG OVAE-
T0d0TNG AerItoupyei oTig ouyvotnTeg fal/
fk1 ka1 0 deuTePOg OTIG ouxvoTnTEG fa2/
fk2 (avepyduevn/katepyopevn  Ceugn).
TNV TTEPITITWON auTr Oev £papuoleTal
Kapia 181aitepn TEXVIKN TTPOCRaONg OTO
BopuPSPO Kal 0 KABE avapeTadoTnNG aPie-
PWVETOI O€ pIa CelEn KABE Popd.
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oBaon oTto dopuopikd auaTtnua. O1
TEXVIKEG QUTEG OVOUAZOVTAl TEXVIKES
moAAamrAng mpooBaong kai Oa
€€eTOOTOUV OTN OUVEXEID. 2TO OXN)-
Ma 5.12.2 @aivetal To oxnUaTikG dId-
YPOPMPa evog BOPUPOPIKOU CUCTAUA-
TOG TTOAAOTTAAG TTPOGRacng. AUo €idn
Enyeiog Eniyeiog TrPoBANNA&TWY TTapouaiddovTal o€ Eva
oTaBuog 1 oTaBPOG 2 TETOIO OUCTNUO OE OXEON UE TNV TTOA-
AQTTAA TTPOCRACN XPNOTWV:
e H moAAatAn TTpdoBacon oTov ETTi-
YEIO OTOBUO aTTd TOUG XPAOTEG KAl
e H troAAaTTAf TTpéoBacn oto &o-
PUPOPO aT1rd OAOUG TOUG ETTiYEI-
oug oTaBuOUG.
To TmpwTo TTPORANUA AVTINETW-
Zynpa 5.12.2. TloAAatTAr TTpdoBaon og SopuPopo. TdETal YE TIGC YVWOTEG TEXVIKEG TTO-
I'Iagooénpm aTrod évag xpr’]cmg éxouv' T(IUTC')XpO'V(X AUTT )\£§i0§ TTouU £§£T(10TI‘]KGV otV
'ITpOO'BdOT] [eafe} BopU(poleo GVGUETGEOTH O OTT0I0g
eival TTAéov o€ BEon va eEutmpeTioel Trepioadtepec  TTPONYOUHEVN TTapdypa@o. To deuTe-
amo pia {evgeig Tautdxpova. PO OUWG TTPORANUA eival €I0IKO OTIG
QOPUPOPIKEG ETTIKOIVWVIEG KAl QVTI-
METWTTICETAI PE TEXVIKEG TTOAATTANG TTpdoBacng. Ovopdloupe TEXVIKR moAAa-
mAng mpooBaong (multiple access technique) éva €idog TTOAUTTAEEOG
TWV PEPOVTWY ONUATWY GTO BOPUPOPIKO KaVAAI ETTIKOIVWVIOG. TpEIg gival ol Baoi-
KEG TEXVIKEG TTOAOTTANG TTPOGRACNG TTOU XPNCIKOTIoIOUVTAl CAUEPQ:
e [loAAaTTAR TTpooBacn diaipeong ouxvotnTag (FDMA)
e [loAAaTTAR TTpo6oRacn diaipeong xpovou (TDMA)
e [loAAatTAf TTpdoBacn diaipeong kwdika (CDMA)
21N ouvéxela Ba e¢eTaoToUV TTEPIANTITIKA O TPEIG AUTEG TEXVIKEG TTOMNAATTANG
TpdoBaong.

5.12.1 MoAAa1rAq lNMpooPaon Aiaipsons ZvuxvoTnTas
(Frequency Division Multiple Access-FDMA)

H mmoAAaTTAr TTpdoBacn diaipeong ouxvotntag (FDMA) aTtnpideTal oTig apXEg
NG MoAuttAe€iag ZuxvotnTag (BAETTe TTapdypago 5.11.2). KdBe etriyeiog oTab-
MOG EKTTEUTTEI O€ Pia TTPpOoKaBopIoUEVN TTEPIOX OUXVOTATWY (Gvw Ceuén) péoa
OTO OUVOAIKO d108€01u0 €UpOg {Wvng Tou dopUPOPIKOU KAVOAIOU ETTIKOIVWVIOG.
O B0puUPOPIKOG avaPETAdAOTNG PETATPETTEI TNV KABE ouxvoTnTa dvw {eUgng oTnv
avTioToIXn ouxvoTnTa KATW (EUENG KAl O KABE eTTiyelog oTaBudg AapBaver pévo
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TA GAPATA TTOU TOV APOPOUV OTIG GUYKE-
KPIMEVEG OUXVOTNTEG TTOU Yvwpilel atrd
TIpIv. 210 oXAMa 5.12.3 divetal To oXNpa-
TIKG didypappa evog cuotipatog FDMA.

‘Eva mpoBAnua TTOU TTOPOUCIAdeTal 3
ota cuotiuata FDMA eival o TpdTTOg o2
EKXWPNONG Twv OIABECIHWY  KAVOAIWY
(TTEPIOXWYV OUXVOTATWY) OTOUG XPAOTEG -
€TiyeIoug oTaBuoUG.

H ekxwpnon auTh PTropei va givai €ite EGpog Zowng EGpog Zwvng
oTaTKA £ite Suvapikr. Ovoudletal oTa- QUEPKOREVNG GEUENS - KCTEpXOHEVNG Lelig
- - ’ ’ e 1a U3
TIKI £KXWPNON €KEivo TO €idog d1dBsong f, f,,

TNAETTIKOIVWVIOKWY KAVAAIWY, OTO OTTOI0
TO KABe KAVAAI XPNOIPOTIOIEITAl POVIUA
atmmd KATTOIOV OUYKEKPIUEVO xprotn. H
OTATIKN) €KXWPENON XPNOIUOTToIEiTal OU-
VABWG O0¢ TNAETTIKOIVWVIOKG OUCTHHATA
uynAAg ¢ATnong, oe auoTiuarta dnAadr) otmou 6Aol oI XpHoTeG TTapoucidlouv
uwnAR TNAETTIKOIVWVIOKA dpacTnpioéTnTa.

AvTiBeTa, 0 oUOTANATA TTEPIOPIOUEVNG CTNONG TTPOTIMATAI N SUVOUIKK EKXW-
pnon. Qg duvapIkn kxwpnon opifeTal avTioToIxa To €id0g ekeivo dIaBeong Tn-
AETTIKOIVWVIOKWY KAVOAIWYV, OTO OTT0i0 TO KABE KavAaAl EKXwpeiTal o€ KATToI0 XPpN-
OTn POVO KaTd Tn SIAPKEIA TNG ETTIKOIVWVIOKNG eUENG OTNV oTroia PETEXEL. AV Kal
TA OUOTHAPOTA QUVANIKAG EKXWPENONG UTTOPOUV va €EUTTNPETOUV TTEPICOOTEPOUG
XPrOTEG Kal va KAVouv KOAUTEPN xprion Tou diabéaiuou eUpoug {wvng Tou dopu-
QOpPIKOU CUCTANATOG, aTTaITOUV TTI0 0UVOETA KUKAWUATA OTOUG ETTIYEIOUG OTAB-
MoUG, ol oTroiol TTAov Ba TTPETTEl va £€X0UV T duvaToTNTA VO AgIToupyoUv € OAa
Ta 8100£01ua KavAAIa Kal OX1 OTTAWG O€ €va TTPOKABOPIoUEVO KAVAAI ETTIKOIVWVIAG.

O1w¢g KaI oTNV TTEPITTITWON TNG TTOAUTTAEEIOG ouXVOTNTAG, £TAI KOI OTA GUQOTH-
paTta FDMA éva onuavTiKO PEIOVEKTNUA €ival N avaykaidtnTa UTTapgng ETTaPKOUG
dlaXwpPIoHOU OTO TTESIO TNG TUXVOTNTAG TWV UTTAPXOVTWY KAVAAIWY ETTIKOIVWVIAG,
WOTE VA PNV UTTapxouv TTapePBoAEG atrd To éva kKavaAl ato dAAo (@aivopevo dia-
Qwviag). To yeyovog autd odnyei atn pn BEATIOTN xpron Tou diaBéoipou eaoua-
TOG OUXVOTHTWYV VOGS DOPUPOPIKOU GUCTAUATOG.

f

3k

f

3a

Zynpa 5.12.3 MoANaTTAA TTpdoBacn pe diaipe-
on Zuxvorntag (FDMA).

5.12.2 rMoAdawAn lNMpooPaon us Aiaipeon Xpovouv
(Time Division Multiple Access-TDMA)

210 ouoThpaTa TTOAAATTARG TTpdoBacng diaipeong xpovou (TDMA) oe kdbe
eTTivelo oTaBud ekxwpeital éva TTPOKABOPICHEVO XPOVIKO BIAOTNUA, KATA TO
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Zynpa 5.12.4 TohamAf MpooBaon Alcipeong

Xpovou (TDMA).

IMoAdamAnq MpooPaon

Alaipeons Kodika
(Code Division Multiple
Access-CDMA)

Mpokerral yia Tnv Mo oUyxpovn Kai TTIOAAG
UTTOOXOUEVN TEXVIKI TTOAAATTARG TTpoofBa-
ong Tou d1opBwvel OAC TA PEIOVEKTAPOTA
TWV TTPONyoUpeVWY U0 HEBOdWV.

ZUP@WVa PE TNV TEXVIKH aQuTh OAOI Ol ETTi-
y€iol oTabuoi AeitoupyoUv TauTOXPOova OTNV
idla TrEpIOKN) oUXVOTNTAG Kal ETTITTAEOV KATO-
AapBdavouv ouvexwg XPovikd OAo 1o BI0BE-
OIhOo €0POG {WVNG CUXVOTATWY ToU S0PUPO-
pIKOU avapeTadoTn. Apa, Bev aTTaTeiTal ouTe
XPOVIKOG OUTE (POCUATIKOG SIaXWPIoCHOG
TWV ONUATWY TTOU OTTOOTEAAOUV o1 JIGQOo-
pol oTaBuoi TTpog 10 dopuPdpo. AvtiBeTa,
oe éva ouortnua moAAamAng mpoéoBaong
Siaipeong kwdika (CDMA) o diaxwpIopog
TwV OI0QOPWY PEPOVTWY CNUATWYV YiveTal
JE TNV KATAAANAN KwAIKOTIOINGT) TOUG TTPIV
aTrd TNV OTTOOTOAN TOUG.

Eival @avepd Ta TTAEOVEKTANATA TNG PEBO-
dou auTrg O€ OxEon WE TIG dUO TTPONnyoUuE-
veg. 'Eva ouotnua CDMA ekpeTaAAeUETal KO-
NUTEpQ TO BI0BETIUO PAONA, VW OV OTTAITET
KQI XPOVIKO CUVTOVIOUO TwV XPNOTWV TOU.
EmmAéov, Ta afipata CDMA trapouaidlouv
augnuévn avtoxn oTiG TTaPEUBOAEG Kal dev
gival eUKoAa avixveuoliua.

KEDAAAIO 5

oTT0i0 0 OTOBUOG GuvdéeTal e TO OO-
PUPOPO KAl Apa PTTOPEI VO EKTTEUWYEI TA
onuaTtd Tou.

Apa 10 cuoTtipara TDMA akoAou-
Bouv Tn Bacikf apxn TNG TTOAUTTAEEiag
Xpovou. To axnuatikd didypaupa evog
dopuopikoUu cuathuatog TDMA dive-
Tal oTO OXNua 5.12.4.

21n O1dpKeIa TOU KABE xpovikoU Tra-
paBupou o £TTiyEIOG OTABPOS OTOV OTTOI0
EXEI EKXWPNOEI KAVEl ATTOKAEIOTIKA XPH-
on Tou OO0pPUPOPIKOU AVAPETAdOTN, O
OTT0I0G KQI ETTAVEKTTEUTTEI TA GCAPATA TOU
TTPOG TOV ETTiYEIO TTPOOPICHUO TOuG. Apa,
TO KAOe @Eépov OAuUA XPNOIUOTIOoIEl OU-
OI00TIKA TV id1a ouXVOTNTA EKTTOUTTAG.
Aedopévou Ouwg OTI TNV KABE Xpovi-
Kr OTIYPA EKTTEPTTETAI HOVO €va QEPOV
onua, dev uttdpxouv TTPORAANATA TTO-
PEMPOAWY METAEU TWV ONUATWV TWV
ETTIVEIWY OTABUWV.

MNa tov maparmdvw Adyo, Ot €va
ouoTtnua TDMA BooikA atraitnon eivai
6Aol o1 eTTiyelol oTaBpoi va gival atrdAu-
TA QUYXPOVIOUEVOI UETAEU TOUG, WOTE
Va Unv UTTdpxel oavotnTa EKTTOPTTIAG
Kdtrolou dAAou oAPaTOG TNV Wpa TTOU
Eva QEPOV BPIoKETAI OTO KAVAAI ETTIKOI-
vwviag. Kar €dw, 0TTwg Kail oTnv KAa-
oIk TTOAUTTAEEia xpdvou, OTov KABE
ETTIVEIO OTABUO EKXWPEITAI £Eva XPOVIKO
Tapdbupo (time slot) oTo oTmoio ekTTé-
MTTEL, VW TO GUVOAO TWV XPOVIKWY aU-
TWV TTapaBupwv oxnuaricel éva TDMA
mAaicio (frame). To k&Be TTAaiclo €xel
TEPIOdO TNG TAENG TWV PEPIKWY MSEC
(yia TTapddelyua 2 msec yia Tov dopu-
®06po INTELSAT V).

Ta BaCIKOTEPO TTAEOVEKTAMATA TWV
ouotnudtwy TDMA évavti twv FDMA
eival Ta akéAouBa:
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e OAog o TnAETIKOIVWVIAKOG €EOTTAICOG Acitoupyei otnv idia ouyvoTtnta,

ME aTTOTEAEO PO EUKOAIQ OTNV KATAOKEUN Kal aTTAOTNTA OTIG OI0BIKOCIEG.

e Aedopévou OTI KABe XpovIKA aTIyHN HOVo éva gépov GAUa BpioKeTal OTO KAVA-

Al ETTIKOIVWVIAG ATTOQEUYOVTal QAIVOPEVA TTAPEUBOAWY Kal Slo@wVviag.

e Eival duvaTti n xprfon Wn@IoKwy TEXVIKWY KwIKOTToINoNG Kal a1rodrkeuong
pE OAa TO TTAEOVEKTH AT TTOU QUTO TTPOCPEPEI.

To BaoCIKO PEIOVEKTNHA TwY cuoTNUaTwy TDMA gival ol au§nuéveg aTTaITioElg
YO GUYXPOVIONO Kal N auénuévn TTOAUTTAOKOTNTA TWV AVTIOTOIXWV KUKAWUATWY
OTOUG €TTiyEIOUG OTOBPOUG. H avamTugn Ouwg TwV WYnNPIOKWY KUKAWUGTWY TEIVEI
Va JEIWOEI TV TTOAUTTAOKOTNTA QUTH.

EPOTHXEIX 50Y KE®DAAAIOY

. 2TV ayyAik yAwooa, n meavoTtn-
Ta €UQAviong Tou ypduuatog E eivai
0,105 kai Tou dilaoTAparog eivar 0,2.
Moia n ToodTNTa TTANPOYOpPIaG KaBe-
v6G a1rd autd Ta U0 GUUBOAQ;

. MNoieg o1 BaaikéG SOUIKEG HOVADEG EVOG
TNAETIKOIVWVIOKOU cuaThuatog; Na
TIg TTEpIypdyete. Ti ivar B6puBog Kai
TI XWPNTIKOTATA KAVOAIOU £VOG TNAETTI-
KOIVWVIOKOU CUCTANATOG;

. YToAoyioTe TN XwpenTIKOTNTA KavaAiou
€VOG OUOTAPOTOG e eUpog dwvng 100
kHz ka1 Adyo SNR=9.

8.

‘Eva yn@iaké payvntoewvo Oelyua-
TOANTITEI TO APIOTEPS KAl OECIO AU
opthiag 40.000 @opég TO dEUTEPO-
AetrTo. Xe KGOt deiypa emBANAETQI
KBavTion 16 bits. Méoeg oeAideg Kel-
Mévou pTropolv va atrofnkeuBolv
o€ pia Wnoelokn Koo£Ta JIGPKEIAG
U0 wpwyv, OTav KABe oeAida avép-
xeTal o€ 2 kbytes;

Ti ovopddoupe KwdikoTroinon Kal
010 BACIKA €i0N KwdIKoTToinong di-
akpivoupe; Moia n diagopoTroinon
METAgU TOUuG;

. [lolol o1 Abyol HETATPOTTAG TWV aVAAO- 10. |_|OI’E§ evarol Baomeg’cxp’xsg Tou e,q
. . .. TIPETTEl VA IKAVOTTOIEI KATTOIOG KW-
YIKWV onudTwy o€ yneiokd; Na 1repi- . . . .
. . . OIKag TTNYNRG; Avagépare dUo TTOAU
yPAweTe TIG pEBOOOUG BIaPOPPWONG 1C KOS .
TIGALIGV. YVWOTOUG KWOIKEG TTNYAG.
. . ) 11. Ta Toioug Adyoug €ival ammapaitnTn
: Ewang ;P'Vé’liwgﬁ T:()c[:r]pam Mg TaAuo n kwdikotoinon kavahiol; Avagé-
6 OlaHopewane. paTe £vav KWIKa kavaAioU Kai e¢n-
. Na €gnynoere v avaykaidtnta tng YAOTE TN XpPron Tou.
KBavmong kal TG kwoikoTroinang. 12. T eivar dilopdpewaon kai oU Xpen-

. 'Evag kwdikag Twv 5 bits mé60eg 0T1G6-
MEG avaloyikoU ONPOTOG 0Og ETTITPE-
TTEI VO KWOIKOTTOINOETE;

oiyotroigital; Ti ovopdadoupe @Epov
orjua Kai T oApa TAnpogopiag; Ava-
@EpaTe Ta BaTikd €idn dlapdpewang
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13.

14.

15.

16.

QAVAAOYIKWY KAl YNPIOKWY CNUATWY.

Ti ovopdloupe ouvteAeoThy Slapdp-
GWOoNG Kal TI Avw Kal KATw TTAEUpI-
KA wvn; Molo gival To eUpog dwvng
evog AM oApatog; YTroAoyioTe TO
€Upog Cwvng evog AM onuarog, otav
TO OfPa TTANPOPOpPIag €ixe auyXVOTN-
Ta 8 kHz. Zxedidote 10 QOACUATIKO
TTEPIEXOPEVO TOU CAPATOG auTOU.

T ovopdloupe deiktn dlapdPPWOng
otnv FM diauépoewaon; Mwg utroAo-
yi¢eTal TTpakTIKG 10 EUPOG {WVNG EVOG
FM onfuarog;

Molo eival 10 pelovékTnua Twv FM
onpatwy; YTtroAoyioTte 10 €0pog {W-
vng evog FM onuartog étav 1o onua
TANpoYopiag £xel ouxvoTnta 8 kHz.
>xedIA0TE TO PACTHATIKO TTEPIEXOUEVO
TOU OjUOTOG aUTOU.

‘EoTw éva oAupa TAnpogopiag ou-

xvoTnTag 4 kHz. To oAua diayopew-

17.

18.

19.

KEDAAAIO 5

VETAI APXIKG KATA TTAGTOG Kal TO id1o
Onfua JIGUOPPWVETAI OTN CUVEXEIT
KaTd ouxvotnTa. YToAoyiote OAa Ta
Baoikd pey€édn TG00 TOU TTPOKUTITO-
vio¢ AM orjparog 600 Kal Tou avTi-
oToiyou FM onuarog. lMNMola ta 1TAgo-
VEKTAMATA KOl TO JEIOVEKTAPATA TWV
000 PeBOdWYV dlapdPPWang;

Ti ovopddoupe TOXUTNTA OIANOPPW-
ong; Muwg opiCetar 10 €Upog Cwvng
otnv FSK diauépewan;

Ti ovoudloupe TTOAUTTAEEia Kal TToIa
n avaykaidtnta xprong tng; Avagé-
paTe Ta OUO BaACIKA €idn TTOAUTTAES-
0G KOl TA XAPAKTNPIOTIKG TOUG.

Ti gival n TTOANaTTAR TTPdCoRacn Kal
TToIEG O1 BACIKEG EBODOI TTOAAQTTANG
TpdoBaong ToU XPnoldoTTolouvTal
onuepa;



KepdAaio

Tepuatikég

Biatdateig

270 KEQAAAIO AUTO TTAPOUCIAZOVTAl Ol TEPUATIKEG OUOKEUEG KAl avapEéPovTal
MOVO TO XAPOKTNPIOTIKA TTOU £XOUV OXE0N WE TIG ETTIKOIVWVIEG.

6.1 TO THAEOONO

H TnAepwvik ouokeury (TTapakdtw Oa

avageépeTal amAd oav TNAEQWVO) ETTITPETTE )

. . P . TNAEQWVIKO
N petaBifaon tng opiAiag avdueca og dUO Kahddio kévrpo
N TTEPICOOTEPOUG AVOPWTTOUG (CUVOPOUNTEG)
o€ PeydAn amdéoTaon PE TN XPNOoIYoTToinon )
ToU KATEAMAAOU TNAEQWVIKOU BIkTUoU. Tia va 2ATIHG- 61170 TASguvo ouvdeeral pe

TO KEVTPO ME KAAWDIO TTOU TTEPIEXEI SUO

TTpAyUaTOTrOINGEl QUTH N ETTIKOIVWVIA PETAEU  gywyoic.
TWV CuvOpPOUNTWY, TTIPETTEI TO TNAEQWVO Vva
ouvOoeDEl hE TO TNAEQPWVIKO KEVTPO PECW €vOg dloUpuaTou KaAwdiou. To {elyog
TwV OUO QUTWYV OYWYWV UETOPEPEI TO NAEKTPIKA CAPATA OMIAIAg atrd Kal TTPog
TO KEVTPO. TauTdxpova TPOoPOodOTEI TNV TNAEQWVIKI CUCKEUN PE TNV QTTAPQITNTN
NAEKTPIKR EVEPYEIQ.

O oKoTTdG TNG TNAEQWVIKAG OUCKEUNG BeV gival n TTIOTA avatrapaywyr] TG ew-
VG, AAAG N €TTITUXAG KAl KATOANTTTH) HETAd0ON TNG OMIAiag. MNa va yivel KaTaANTIT
n oMIAia evog avBpwTTou, £xel TTapaTnENBei OTI ApPKEi PIa TTEPIOX) CUXVOTHTWY
TTou apyiCel ammod Ta 300 Hz kai teAeiwvel ota 3400 Hz. H trepioxn autn BpiokeTal
OTO YECOV TTEPITTIOU TOU KATW®AIOU aKouoTATATAG KAl YUPW OTTO TN PEYIOTN €Ual-
oBnoia Tou gival Trepitou 2 kHz. H Trapatdvw 1repioxr] ouxXvoTATWY ovouddeTal
Kal diauAog i kavaAl ouidiag kai €xel eUpog 3100 Hz (3400 Hz-300 Hz). To orfua
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OMIAiag OeiypaToAnTITeiTal ye pubud 8000

2 KapmiAn akouoTikou Katw@Aiod OciypaTa avd deuTePOAETTITO Kal KABe Oeiy-
EL Ma €xel avéAuon 8 bit. ‘ETo1 TTPOKUTITEI £va
g Hxor Trou akoGyovrar WneIako onpa ue pubuod 8-8000 bit/s = 64
é kbit/s. O Tmapammdvw pubudg xpNoIPOTIOIEI-
= ) Tl 00 Jovada PETPNONG TNG XWPNTIKOTNTOG
2 Zuyvonra p . < . 4

s 500He 2kt S0kts €VOG péoou petadoong. MNa mapadelypa éva

KAAWBIO PE XwpnTIKOTNTA 32 KAVOAIWY on-
Zyqpa 6.1.2 370 SIGYPAPHG KATWOAIOU Maivel 32"64 kbit/s = 2’04{3 Mbit/s. !
AKOUGTATNTAC N YPAUUOCKIAGUEVN TIEPIOXH Ma Adyoug OIKOVOUIKOUG Kal TEXVIKOUG TO
Beixvel Toug fixoug Tou avTiAapBaveral 10 K3Bg KAAWBIO TTOU EEKIVA ATTO TO TNAEQPWVIKO

avBpwvo auTi. H kAipaka oTIG GuyvoTn- p . P p . .
TeC BV Eival ypaLIKA, To QvBpQTIVG auTi KEVTPO OEV TTEPIEXEI POVO Eva KAVAAI OIAI

pTTopei va akoUoel fyoug pe ouxvemreg GG (TUVNBwG {elyog aywywv) yia Eva Povo
amd 20 Hz péxpr 20.000 Hz (h 20kHz). H  guvOpounTr], aAAG TTEPIEXEI Eva PeEYAAO apiB-
TIAPATIGVW TIEPIOXI OUXVOTATWY (1 QAOHQ) 115 Zeyyiv Kol YTAVEL OE PI TIEPIOKT, GTTOU
OVOUGZETal AKOUTTIKO GAcpaL. A ) i .

ekei dlokAadileTal oe KABe cuvdpouNTH).

1 2 3 4 5 6

10 11

Zynpa 6.1.3 Ta eapTAHATA TOU HIKPOTNAEPWVOU.

A. AKOUGTIKO 1: aKOUOTIK) KAWa (TEAIKF) HOP®Pr)) OTN CUVEXEID Ta PEPN OTTO Ta OTToia ATTOTEAEITQN 2:
TInVio nAekTpopayvATn, 3: ETAANIKA HepBpavn, 4: yayvATng, 5: kdAuppa, 6:1TAaaTIké kKdAuppa. Otav
o116 TO TINVio TTEPVA PETABAAAOUEVO peUpa, TOTE yiveTal NAEKTPOUAYVATNG Kal TTPOKAAEI GAAOTE aoBe-
vEaTEPN KAl GAAOTE 10XUPOTEPN €AEN OTN pEPPBPAvN. H peuBpdvn pe Tn ogipd TnG apxidel va TTAAAETal
aT0 PUBNO Tou pelpaTog. KabBwg TTaAAeTal, avaykdadel Tov aépa TTou ival JTTpooTd TNG va TTAAAETal Kal
auTdG Kal £T01 va akoUyeTal Eava o apXIKOg AXOG.

B. Mikpd@wvo, 7: NAekTPIKEG ETTAPEG, 8: (kOKKOI) AvBpaka, 9: dlaxwpIoTké didppayua, 10: pepBpavn,
11: TpoaTaTEUTIKOG TIAEYUQ, 12: BAKTUAIDI GuyKpdTtnong, 13: TTAACTIKO KAAUPUA. To PIKPOPWVO AvBpaKa
Bacifetal oTnVv 1816TNTA TOU AvBpaKa va PETARAAAEI TNV NAEKTPIKN) AVTIOTAOH Tou, &Tav PETARAAAETAI N
TTiEOTN TTOU ACKEITaI 0TN PAda TOu. H WIKI avTioToomn TOU PIKPOPWVOU AGYW TwV ATEAWV ETTAGWV TWV
wnypdTtwy ivar repitrou 200 Q. H petaBAnTA Trieon otn pada Twv wnypdtwy avBpaka, e€aitiag TnG oui-
Niag, petadAAer avaAoya Tnv avtiotaon Toug atmd 100 Q €wg 300 Q, pe atroTEAeCa TO NAEKTPIKG peUA
TO OTTOIO TTEPVA ATTO TO PIKPOPWVO Va JETABAAAETAI KOl QUTO GUVEXWG, OVAAOYa HE Ta NXNTIKG KUPATA.
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Ta xaAwdia auTd TTou SEKIVOUV ammd To KEVTPO Kal KaraAnyouv
OTOUG OUVOPOUNTES ATMOTEAOUV TO OUVEPOUNTIKOG dikTuo. To TuAuaA
TOU OIKTUOU aTTO TO GUVOPOUNTIKO KEVTPO PEXPI KAI TN CUCKEUR TOU XPAOTN OVO-
padetal kar auvopounTikos Bpdxos (Subscriber Loop).

To TNAé@wVOo atroTeAgiTal aTTd TNV KUPIO CUOKEUNA Kal TO PIKPOTNAéQwvo. H
KUPIO OUOKEUN TTEPIEXEI TO NAEKTPIKO KAl NAEKTPOVIKO PEPOG, EVW) TO MIKPOTN-
AEQWVO TTEPIEXEI TO PIKPOPWVO KAl TO OKOUCTIKO. TO PIKPOQWVO PETATPETTEI TA
NXNTIKA KUpata TG ouIAiag o€ avaloyeg PHETABOAEG TOU NAEKTPIKOU PEUPATOG.
To akouaTIKO KAVEl TNV avTiBETN JETATPOTTH. MeTaTPETTEl TIG JETABOAEG TOU PEU-
MOTOG O€ NXNTIKA KUUaATA.

2TIG OUYXPOVEG TNAEQPWVIKEG GUOKEUEG TO MIKPOPWVO €ival GUVABWG TTUKVWTI-
KO ME MIKPOTEPEG OIAOTATEIG, MIKPOTEPO BAPOG Kal XOGUNAOGTEPO KOOTOG.

6.1.1 Emidoyn

O1 TpdTTOI ETTIAOYAG HIAG TNAEQWVIKAG CUCKEUNG €ival ol €ENG:

e 0 OioKOG TOU BEKABIKOU KWAIKA KAl

e 0 KWOIKAG TwV DITTAWV CUXVOTATWY A TOVWV.

Me tn porBeia Tou diokou r} Tou TTANKTPOoAoyiou oxnuartietal o apIBudg Tou
ouvdpounTr) TTou TTPOKeITal va KANBei. O diokog e1TIAOYG UTTAPXE! OTIG TTaAAIO-
TEPEG OUOKEUEG Kal TTEPIEXEI Eva OIOKOTITN TTOU AVOIYEl KAl KAEIVEI TIG ETTAQES TOU
TOOEG POPEC OOEC AVTIOTOIXOUV OTO Wn®io TTou £Xel TTIAEyEi. Me auTd Tov TPOTTO
METATPETTETAI KABE WNn@io o€ pia TTaApooelpd.

270 oxAua 6.1.4 @aiveral pia TTAAPOCEIPG TTOU AVTIOTOIXEI 0TO «53». AUTOi OI
TTaAPOi KABOBNYOUV TO TNAEPWVIKO KEVTPO VO TIPAYUOTOTIOINOEI TN OUVOEDN. 2NV
ETTIAOYI ME TTANKTPOAGYIO QVTi yIa TTAAUOCEIPEG TO TNAEQPWVO EKTTEUTTEI KATAAAN-
Aoug Axoug (TOVOUG | GUXVOTNTEG).

H TnAe@wvVIKr ouokeur Pe TTANKTPOASYIO TTEpIAANBAveEl OUO TOAAVTWTEG, Ol
oT1roiol he KAaTdAANAN ouvdeopoloyia dnPIoupyouV 8 BIAPOPETIKEG AKOUOTIKEG TU-
XVOTNTEG OTNV KEVTPIKA TTEPIOYKT] TOU @ACTUATOG OMIAICG.

O1 TahavTwTég XwpilovTal o€ dU0 ouddeg, A kai B. H TpwTn opdda xapaktnpi-
Ce1 IG o€IpéG Tou TTANKTPOAOYiou Kail n deuTepn TIG 0TAAEG. KaBe wneoio kabBopileTal
atrd TIG BUO CUXVOTNTEG TNG YPAMMNAG KAl TNG OTAANG.

Méfovtag éva TTANKTPO ETTIAEYOVTAI QUTOPATA O TAAAVTWTEG A TA KUKAWO-
TA TTOU AVTIOTOIXOUV OTIG dUO OUXVOTN-

TEG TOU TTARKTPOU. H £€£080¢ autwv Twv
KUKAWPATWY (TAAQVTWTWV) 0dnyeital oTn
OUVOPOMNTIKI YPAUUA KAl OTO AKOUGTIKO

yia emBeBaiwan. Zxnpa. 6.1.4 MaAJooEIpd TTOU QVTICTOIXEI OTO
ATT6 TN ouVOPOUNTIKA YPAMMN (CEUYOG  «53».
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Qz ABC DEF
697Hz 1 2 3
GHI JKL MNO
770Hz 4 5 6
PRS TUV WXY
852Hz 7 8 9
OPEN
941Hz * 0 #
1209 Hz Xpnoidotoigital
o€ GAAEG
1336 Hz AelToupyieg
1477 Hz
1633 Hz

Zynpa. 6.1.5 O1 ouvduaopoi GUXVOTHATWY YIa Tr He-
TAO00N TWV YNPiwv O€ CUOKEUEG PE TTANKTPOAOYIO.
To TTARKTPO «B» TTX. AVTIOTOIKEI OTIG ouxvoTnTEG 770

Hz kai 1477 Hz.

3TNV TTEPITITWON TTOU £va TNAEPWVIKO KEVTPO
gival véag TexvoAoyiag (wn@iokd), uttdpxer du-
vaTéTNTa ETTIKOIVWVIOG OUVOPOUNTH - KEVTPOU ME
Wwnolakn pop®ry o€ 6An Tn diadpopr). Av 6Aa Ta
KEVTpa Tou BIKTUOU €ival wn@iokd, auvepyadovTal
METAEU TOUG Kal €xouv TTOAAEG duvaTdTnTeg. MNa 1o
A6yo auté Ta TTaAaIdTEPA AVOAOYIKG KEVTPO ava-
BaBpifovtal oTadIaKE O WYNPIAKA.

H TnAEQwVIKr) OUCKEUR] TTOU CUVOEETAl OTO
AKPO IaG YNPIOKAG TTAPOXIS (TT.X. Ypauur ISDN)
€ival o oUvOETN aTTd AUTA TTOU TTEPIYPAPNKE TTa-
patdvw. lMepiéxel Ta KATGAANAG KUKAWUATA TTOU
OéxovTal Kal oTéEAvouv wnolakd onua. lMepiéxel
€TTIONG Kal TOUG OTTAPAITNTOUG UETATPOTIEIG )
wnolakd ae avaloyikd Kai B) avaAoyikd o€ ynol-
akO. H ouokeun auTr] Aéyetal wn@iako TNAEPWVO
(digital telephone) kai €xel duvaTdTnTa Va oUVOE-
€TAI PE UTTOAOYIOTH Kl PE IBIWTIKG KEvTpa (PBX).

KEDAAAIO 6

aywywyv) ol dUo ouxvotnTeG QTa-
VOUV OTO TNAEQWVIKO KEVTPO. EKei
avayvwpiletal To KABe €eTTIAEyOuE-
VO ynio kai, JOAIG oAokANpwOEi o
apIBuOG KANOoNG, Ta KATAAANAQ Ku-
KAWpaTa Ba EEKIVAoOUV TNV aTTOKO-
TdoTAON TNG AITOUPEVNG OUVOEDNG.

Me Tn y€Bodo peTddoang dITTAWV
OKOUOTIKWV OUXVOTATWY  (TOVWV)
ETTITUYXAVETQI TTIO Ypriyopn MWETaRi-
Baon Tou apiBuol kKAAong atrd TO
ouvdpouNTr OTO KEVTPO, O OXEON
ME TN XPAON TTAAUOCEIPWIV.

H xprion 800 ouxvoTATWY aua-
VEI TNV agIoTTIoTia KAl TNV ao@AAEIa
NG OWOTAG €mAOYNG. AGYW Twv
000 CUXVOTATWY I TOVWV gival yvw-
o1 wg Dual Tone Multi Frequency
(DTMF).

O1 OuOKeUEG MPE TTANKTPOAGYIO
éxouv ouvABwg Tn duvaTtoTnTa Va
puBuioTolv, waoTe va KAvouv Tnv
emAOYR Yneiwv &ite pe TOVOUG, EiTeE
ME TTOAPOCEIPEG KAl €TOI VO UTTO-
poUv va ouvepydlovtal UE KEVTPA
TToAaIOTEPNG  TEXVOAOYiaG. H  Agl-
Toupyia Toug avtioTolxa Aéyetal To-
VIKA A TTaApikr (Tone / Pulse).

NA6yw NG peydAng avaykng yia
peTtddoon Kelpgévou  Kal  IkOvag,
UTTAPXOUV KAl GAAEG OUOKEUEG Ol
OTTOIEG XPNOIKOTIOIOUV TO TNAEQW-
VIKO ouvdpounTIKG BikTUo. MepIkEG
atré auTég givat:

a) n yvwoTr) TNAEOPOIOTUTTIKY) OUOKEUN (TEAEPAE - telefax),
B) 1o eikovoTnAépwvo (videophone, videotex),

Y) 1O TepOTIKO TEAEE Kal
8) o diaTTodiouopPwTAG (Modem).
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6 . 2 P A A l O q) Q N O 2npq ow)\iag A|apop(pwuév0

onfua

Ta nAekTpopayvnTIKa KUPATO €K-
TEPTTOVTAI OTNV aTUOCQaIpa OTTd TV
Kepaia EKTTOPTIAG TOU PadIoPpwVIKoU ®épov oria
TouTToU. TO NAEKTPOPOYVNTIKA  KU-
HaTa, TTou XPnolpoTroloUvTal yia TV Zynpa 6.2.1 AlaBiBacn nAekTpikoU peluaTog -
EKTTOUTTH EIKOVAG, NXOU, GWVNAG N OE-  Aepwvikic opiAiag Tavw o€ peUPa UPNARS GUXVO-
dopévwy, ouvnBiletal va ovopddovTal - ™TAS (9épov orua).
padiokuuara (radio waves). Autd Ta
KUpaTa petadidovral o€ peydAeg atrooTaoelg. H kepaia Tou padio@uwvou Ta Aap-
Bavel kai TTapdyel Eva aoBeveG NAEKTPIKO peUpa, uOoIo hE auTd TTou dnpiolpynae
Ta KUPATA GTOV TTOPTTO. Ta KUKAWPATA TTOU GKOAOUBOUV TNV KEPaia PEXP! Kal TO
peydewvo ovoudldovTal padiopwvo.

To padio@PwWVOo EMOPEVWG Eival IO TEPHATIK) CUCKEUN €VOGg OI-
KTUOU EUPUEKITOUTING, N oTroia AauBAavel NAEKTPOHAYVNTIKA KUHOTA
O& OUYKEKPIPEVES TIEPIOXES CUXVOTATWYV ({WVEG) TOU (PATHATOG.

Ovopdadetal kal padio@wVIKOS OEKTNS 1) ATTAG OEKTNG Kail N AEIToupyia Tou €ival:

a) va emAéyel kal va diayxwpilel éva emBuuntd padio@wvikd Crua atmod Ta
TTOAAG TTOU AauBdvovTal aTrd TNV KEpaia Tou Kal

B) va diaywpilel Kal va avadeIKvVUEl TO OKOUOTIKO OAUa XapnARG ouxvoTnTag,
atrd 10 UPNARG ouxvoeTNTag (PEPOV CANA).

H avdktnon Tou akouoTIKOU Or)UaTOG OVOUAZETAl arTodIiauoppwaon 1| wpaon
Kal gival pia diadikacia akpiBwg avtioTpo®n atrd Tn dIaudp@wan TToU YiveTal TO
PAdIOPWVIKO TTOUTTO.

O 1poTTOC PE TOV OTT0I0 dlaxwpEICETal N TTANPOYOPIa TOU AKOUCTIKOU A dlapop-
@OUVTOG OARUATOG aTTd TO PEPOV KUMA €EaPTATAI OTTO TO €i00G TNG dIANOPPWONG
TTOU XPNOIYOTTIOINONKE oToV TTOUTTO. H atrodiapdppwaon evog orjuaTog dlapop-
QPwpEVoU KaTd TTAGTOG €ival TTI0 OTTAr) 0€ OX€0n HYE TNV ATTOSIAUOPPWON VOGS
OfPOTOG SIANOPPWUEVOU KATA GUXVOTNTA.

2TV TEPIYpa®n TnG AEIroupyiag Tou padio@wvou, XPNOIUOTToOIoUVTal PEPIKA
KUKAWMOTO T OTTOIO TTAPOKATW avagépovTal ws BadOuideg.

O1 TpwTo! PadIOPWVIKOI OEKTEG PE AUXVIEG €iXaV WG KUPIOTEPA EAATTWMATA:

a) pikpr evaioBnaia, 81611 dev TAV IKAVOi va AauRdvouv padio®wvikd orjuara
MIKPAG évTaong Kai

B) pikpr eTTIAOYIKY IKAVOTNTA, BIOTI OEV ATAV BUVATOG O dlaXWPIoUOG dUO PadI-
OPWVIKWV GNUATWY, TWV OTTOIWV 0l CUXVOTNTEG ATAV YEITOVIKEG.
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6.2.1 STEPEOPWVIKH EKTTOUTIH

Méxpl 10 1961 o1 padIOPWVIKEG EKTTOUTTEG E€ixav PHOVOQWVIKO XapakTripa. H
oTEPEOPWVIKY F.M. ekTTOUTTH €ival éva ocUoTnPa SI0POPPWONG TO OTTOIO ETTITPETTEI
TNV atmmooToAR €mITTAéoV TTANpogopiag ato dEkTn. O TeAeuTaiog ptropei €101 va
aAvaTTOPAYAYEl TO APXIKO OTEPEOPWVIKO Orpa. KaTtd Tn OTEPEOPWVIKH EKTTOUTTN
ammooTéAAETal TO dBpoicpa Twv onuaTtwy (L + R), TTou guAAéyovTal atrd duo TTn-
véG, Tnv apioTepn (Left) kai TN 0€€id (Right) émmwg etmiong kai n diagopd Toug
(L - R). O povoewvikog 6¢kTNG AapBaver pévo 1o dBpoioua (L + R), evw o oTe-
PEOPWVIKOG AapBdvel kal Ta duo, dBpoicua kal dla@opd Kal JETA aTTd KATAAANAN
emeCepyaaia §Ayel TO APXIKO OTEPEOPWVIKO OHiUa OTNV apxIK Tou poper. Me tn
MEBOBO auTA eTTITUYXAVETAI AVATTOPAYWYH AXOU UWNANG TTIOTOTNTAG.

6.2.2 Yn@irakoi SEKTeg

H kAaoikiy oxediaon Tou padlo@wvou Pe TIG avaloyikEG Babuideg ouvTovi-
opoU, pubuIZBUEVOU TOTTIKOU TAAQVTWTNA?Y, PIKTN? KOI OTTOBIGUOP@WTH XPNGCIKOTTOI-
€iTal OTIG TNAETTIKOIVWVIES yIa TTEPIOTOTEPO aTrd 50 Ypodvia. Ta TeAeuTaia xpovia
EMPAVIOTNKAV OTAV ayopd Ol YNPIOKOi DEKTEG.

O wneiakog 6EKTNS TTEPIEXEI TIG IOIEG APXIKES BaBUIdES pE TOV avaAoyIko, dnAa-
Or) TTEPIEXEI TOV GUVTOVICOUEVO EVIOXUTA?®, TOV TOTTIKO TOAQVTWTH, TO WiKTN Kal ToV
EVIOXUTH €vOIAUEONG OUXVOTNTAG.

2Tn OUVEXEIQ TO ETTIAEYOUEVO OAUA EICEPXETAI OE EVAV PETATPOTTEQ AVOAO-
yo-ynoiaké (ADC) kai JeTATPETTETAI € YNPIAKO, dnAadr o€ pia ogipd ato bit.
ATTé auTO TO ONEio Kal HETA OIAQOPOTTOIEITAI O YNPIAKOG BEKTNG, BIOTI OTN CU-
véxela OAn n emegepyacnia Tou onPaTog (aTTOdIaPOPPWAOTN, ATTOKWOIKOTTOINGN)
yivetal ynolokd atod €18IKA TTpoypaupaTioueva oOAOKANPWHEVO KUKAWUATA, TA
DSP (Digital Signal Processing).

H peydAn avdamruén tng TexvoAoyiag

Av o petatpotréag ToTroBeTnNOEl apéowg

ETA TOV UIKTN TIOPAAEITTOVTOG TOV EVIOXUTH TWV OAOKANPWHEVWY KUKAWHATWY EXEI
eVOIAUEONG, O WNPIOKOS SEKTNG KAVOVTAG WG ATTOTEAECOUA VA HPEIWVETAI CUVEXWGS
GewyparoAnyia oe OAn mv IF pmopei va Aa- § - 1o kgT0g TWV DSP KAl Vo augdvouv

Baivelr Tautdxpova duo oRpara (padioPwvi-

Kolig | TAEGTTKOUE BB Io0L). ol emdboelg Toug. O WYnPIakog OEKTNG

MTTOPED EKTOG aTTé Yn@iokd oruarta va

1. Tomkd¢ radaviwrhc givai n Babuida mou mapdyel éva evalAacaouevo onua e pubui-
Jouevn ouxvornrta.

2. Miktng givar n BaBuida mmou éxer auvnBwgs OUO €10600UC Kail gu@avilel otnv €6000 TS
va onua ue ouxvornta ion e n S1aQopd Twv oNUATwVY £10060U.

3. Evioxutng 1Tou evioxUel uovo pia atevr {Uvn GUXVOTATWV.
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A&Ber kal avaAoyikd, dnAadn autd TTou eival dlauopPwuEva KaTd TTAATOG 1) GU-
XvortnTa.

6.3 THAEOPAXH

H TnAedpaacn ptropei va deixvel EIKOVES TTPOEPYXOPEVES ATTO PEYAAN aTTéoTACN.
To TnAcoTITIKO Orua PeTaBIBAdeTal atrd TOV TNAEOTTTIKO TTOUTIO OTOV TNAEOTITIKO
OEKTN HEOW KATTOIOU QUOIKOU PECOU. To QUOIKO HECO PETABOONG PTTOPEI va gival
EVoUpHaTO (KOAWDIA) ] g UPHATO (NAEKTPOUAYVNTIKA KUPaTa aTov aépa). lNa
va dnuioupynBei To TNAEOTTTIKO OAUa OTOV TTOUTIO, TTPETTEI N EIKOVA VO UETOTPATTET
o€ NAEKTPIKA TAGN. To QUOIKO QAIVOUEVO TTOU ETTITPETTEI TN UETATPOTTA TNG €IKOVAG
o€ Taon €ival To QWTONAEKTPIKO QAIVOUEVO.

Mia e@apuoyr) Tou QWTONAEKTPIKOU QAIVOUEVOU €ival TO QWTOKUTTApO, TO
oT110i0 METARAAAEI TO peUa TTOU TO dlappPEEl AvAAoya PE TNV £vIaon TNG TTPOCTTI-
TITOUCOG PWTEIVAG OKTIVOBOAICG.

‘Evag 1pOTTOG, VIO va OXNUATIOTEN pia aotrpouaupn (Wovoxpwun) €ikova, ei-
val va avaAuBei TTpwTa ae PIKPES TTEPIOXES. AUTO gival duvaTd, av OKETTOOTEI N
€IKOVA JE Eva AETTTO TTAEYUA TO OTTOIO ATTOTEAEITAI OTTO TTOAU PIKPA TETPAyWVIdIA,
£TO1 WOTE OTO ECWTEPIKO KABE TETPAYWVIOIOU N QWTEIVA £vTacon va gival aTabepr.
H avadAuon Tng @wTelvAg évtaong KABe TeTpaywvidiou yiveral pe dIadoxIKn Kal
kaBopiopévn e¢epelivnon AWV TwV TTEPIOXWV (TETPAYWVISIWY) aTTd TIG OTTOIEG
aTroTeAeiTal n eIkéva.

MNa va yivel n avatrapaywyr TG IkOvag Tavw o€ pia 08évn, apkKei va XwpIoTEi
n 086vn oTIg idIEG TTEPIOXES (TETPAYWVIOIO) KAl VO QWTIOTEI KABE TTEPIOK ME TNV
avTioToIXn QWTEIVA £vTaon.

O1 TreplopIoPOi TTOU UTTAPXOUV gival ol €ENG: a) o1 TTEPIOXEG TTPETTEl va gival
QPKETA PIKPEG, WATE va Un dlokpivovTal o€ KATToIa atTéoTacn yia va £XEl N eiIkéva
peyaAn cagnveia. B) O aplBudg Twv TTEpIOXWY OEV UTTOPEI va gival 000dATTOTE
MEYAAOG, OIOTI TO NAEKTPIKO Grja TToU Ba TTPOKUTITEI ATTO [Ia HEYAAN avdAuon &g
Ba ptropei va YeTadobEi.

MNa TN yeT@doaon MPIag €IKOVAG ATTAITEITAI N METAOOON TNG PWTEIVOTNTOS KABE
TTEPIOXNG Hia TTpog yia.

AV o1 EeXWPIOTEG EIKOVEG EVOG AVTIKEIEVOU TTOU KIVEITAI TTPORAGAAOVTaI Blado-
XIK& ApKETA ypriyopa n pia HeTd TNV GAAN, T0TE AOYyW TOU LETAIOORAIATOS BnUIoUP-
YEITQI OTOV TTAPATNENTA N EVTUTTWON TNG Kivnong, OTTwG akpIBwS cuppaivel GTov
KIVNHOTOYPdQO.

MNa va BondnBei akpIBWg To PATI, oI 006veS TNG TNAEOPACNG KATAOKEUALOVTAI
KOTA TETOIO TPOTIO, WOTE T TETPAYWVIdIA pIag €IKOVAG va Punv e§agaviovtal aué-
OWG YETA TO OXNUATIONS TOUG, GAAG va TTapapévouv oTnv 086vn yia éva PIKPO
XPOVIKO d1doTnUA.
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6.3.1 MNapaywyn TNA0OMTIKOU OUATOS

H TnA€OTITIKN d10dIKaCIa ITTOPEI VO EEXWPIOTEI O€ TPEIG PATEIG: TNV TTApAywyn,
TN peTadoon kai TN Aqun (avatmmapaywyn). MNa va oxnuatioTei 10 onua eikévag,
TIPETTEI N QWTEIVH évTaon KABe onueiou TNG €IKOGVAG Kal KABE XPOVIKA OTIYN va
peTaTpatrei oTnv avaAoyn taon. H 1don auth gival petaBaAAduevn Kai ovouadeTai
d1eBvwg anua Bivreo (video). To anua Bivreo evioxueTal Kal HETADIOETAI EVAEPIQ M)
evaUpUaTa TOUG OUVOPOUNTEG. O TNAEOTITIKOG OEKTNG TOU GUVOPOUNTH XPNTIUO-
TTOIEI TO OAPA QUTO, VIO VA avaTTapdyel TIG EIKOVEG OTnV 08ovn.

H Aqyn KivoUupevwy €IKOVWV Kal 1 PJETATPOTT) TOUG O€ TAON YiveTal PE E10IKEG
MNXAVEGS (MNXAVES ANYWNG - EIKOVOAATITEG - KAUEPEG). H Baoikr didtagn Tou xpn-
CIJOTTOIEITAI OTOUG EIKOVOAATITEG €ival N €IKOVOANTITIKY Auyvia. Me Tnv avatrTugn
TNG TEXVOAOYIAG O EIKOVOANTITNG OTEPEAS KATAOTAONS XPNOIUOTIOIEITAI O€ PEYAAO
BaBuod Kupiwg OTIC POPNTEG UNXAVES AQWNG, Adyw MPIKPAG KATavaAwaong, MIKPoU
Bdapoug kal Kupiwg Adyw HIKpoU Oykou. O1 unxavég AQWNG UWnARG TToioTNTAG
XPNOIUOTTOIOUV WG €IKOVOANTITIKA Auxvia Tn vidicon A Tnv image - orthicon. o
dladopévn gival n vidicon, av KAl yia TTAYYEAUATIKEG XPNOEIG 0€ YEYAAQ GTOUVTIO
TTPOTIUATAI N image - orthicon, n otroia €xel KOAUTEPEG €TTIOOO0EIG. YTTAPXE! KOl N
Auxvia plumbicon pe TTOAU pikpég dlaaTdoelg. OAeg QuTEG 01 Auyvieg TTpoépxovTal
KOATAOKEUOOTIKA atrd TNV €€EAIEN TOU €IKOVOOKOTTiOU Tou ZBapUkKiv, TO OTTOIO TTEPI-
YPA®ETAI TTIO KATW:

To eikovookdtTio auTd cival évag owAfvag pe kKevd aépa, Péoa OTov OTToio
£xouv ToTT00eTNOEI Pia TTAGKA aTTd éva ATTTO QUAAO [iKag (TTOAU KOAGG HOVWTHG)
KAl Eva NAEKTPOVIKS TTUPOLOAO. Tavw oTnv TTAGKA oXNPOTICETal N €IKOVA, PE £va
ouoTnua @akwv. H TAdka autr, oTnv TTAeupd OTnV OTToia OYXNMATICETAI N EIKO-
va, €ival EMKOAUPPEVN JE Eva PeyaAo aplBud (Tng TéEng Twv 100 ekaToppupiwy)
MIKPOOKOTTIKWYV KOKKWV aTTé apyupoUxo Kaioglo. Or PIKPOOKOTTIKOI auToi KOKKOI
oxnuatifouv éva pWodiko Kal £Xouv SIAUETPO TTEPITTOU £va XINOOTS TOU XIAIOOTO-
peTpou (1 piIkpO=1u). ETreidn eival NAEKTPIKA PJOVWPEVOI PETALU TOUG, XPNOIKO-

TTolo0vVTal oAV QWTOKUTTOPA. OTav TEQTEI

) TTAVW TOUG TO QWG, EKTTEUTTIOUV NAEKTPO-
MIKPOOKOTTIKG

 wrokiTTapa via Kal gopTifovtal BeTIKA Pe QopTio ava-

oaxog Aoyo pE To Pwg Trou SéxeTal To KaBéva. H

Tiow TTAEUp& TNG MIKAG gival KaAUpPévn

ME éva NAEKTPIKG aywyIo AETTTO OTPpWUA,

NAEKTOVIKS oTPwHA aYWYol | 10 oTTOj0 ATTOTEAEN TNV €080 TOU OAPATOS
TupopoAo NAeKTPOVIKT} SEopN BivTeo. To OTPWUA QUTO CUVSEETAI JE HIa

€SWTEPIKA €TTAQR, TOTTOBETNUEVN TIAVW
OTO €IKOVOOKOTTIO, YIO VO 0dnynoel 1o
ofpa €Ew ato Tn Auyvia.

Zypa 6.3.1 Apxn Aermoupyiag Tng €IKOVOAN-
TITIKAG Auyviag.
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Ta PIKPOOGKOTTIKA QWTOKUTTAPA
CUMTTEPIPEPOVTAl KAl CAV TTUKVW-
T€G. Mia AeTTTA BEOo N NAEKTPOViWY,
N oTToia TTaPAYETAl ATTO TO NAEKTPO-
VIKO TTUpoBOAo TTou BpiokeTal Kal
autd péoa atnv idla Auyvia, €ge-
peuvd (capwvel) d1adoxIK& OAOKAN-
pn TNV €mM@AveIa, amo TNV TTAEUpd
61Tou BpiokovTal Ta QWTOKUTTAPQ,

To nAekTPOVIKO TTUPOBOAO TTOPAYE! Hia dETUN
NAEKTPOVIWV PE DIGUETPO PIKPATEPN aTTé £va O¢-
kato Tou XIANlooTépeTpou (0.1mm). OAa Ta nAe-
KTPOVIa TNG déoung €xouv Tnv idia TaxuTtnTa (idio
pETPO Kal BielBuvon). H didueTpog NG déoung
TIPETTEI Va gival TTOAU PIKPR £TO1 WOTE, OTAV OTO-
XEUEI O€ €Va PIKPOOKOTTIKO TTUKVWTH, VA KAAUTITEI
MOVO auTov Kal OXI HEPOG TWV YEITOVIKWV.
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owg nAekTPOdI0
ypouun mpog ypapun. Otav ee- ofeidio TupiTiou
peuvnBei OAOKANPN n eikédva, &a- (kovwriic)
vapyxiel Tn odpwaon TAAl a1d TNV nIaywyog

TPWTN Ypauur. KaBévag atrd Toug
MIKPOOKOTTIKOUG  auTOoUG  TTUKVW-
TEG EKQOPTICETAl, O €vag META TOV
dAAo, atmd TNV NAEKTPOVIKA OEauN.
e KABe ekQOPTION QAVTIOTOIXEI éva
pelpa, avaAoyo e Ta apxIK& Qop-
TiO TWV PIKPWYV TTUKVWTWYV KAl ETTO-
MEVWG TTPOG TN QWTEIVH £VTOOTN TWV
onueiwv atd Ta oTroia aTroTeAEiTal N €iIkdva. To pelpa autd, a@olU evioXubei
KatdAANAa, petaBifadetal 0Tn CUOKEUr AYNG.

O €IKOVOAATITNG OTEPEAG KATAOTAONG, TTOU XPNOIUOTIOIEITAI TEAEUTAIO OE TTOA-
Aoug Topeig, ivar To CCD (Charge Coupled Device, didtagn ouleugng gopTiou),
TO OTTOIO ATTOTEAEITAI ATTO PIKPOOKOTTIKOUG TTUKVWTEG KATAOKEUOOUEVOUG TTAVW
o€ €va KOPUATI nuiaywyou (TrupiTio, Si). H Baaikn apxA Asitoupyiag eivai n yeta-
TPOTTA TNG QWTEIVIG EVTAONG KABE HIKPOOKOTTIKAG TTEPIOXAG OTO AVAAOYO QOPTIO.
To @opTio auTd ammoBnKeUETAI GTOV AVTIOTOIXO TTUKVWTH.

O oxnuaTiopdg Tou CAPATOG TNG EIKOVAG YiVETAI JE TRV AvAYVWon TOU QopTiou
TOU K&Be TTUKvWTA. 210 CCD n avdyvwon yivetalr amd Tnv dkpn KGBe ypauung.
To @oprTio Tou KGBE TTUKVWTH peTaiBaleTal diadoyikd aTto dITTAavé Tou, JE Tn Bo-
NBeia KATGAANAWY KUKAWMPATWY. O JIKPOOKOTTIKOI TTUKVWTEG ovopddovTal pixel
atrd TO «OToIXEIO EIKOVAG» - picture element.

— Td0n TOAWONG
amoyUuvwong

Zypa 6.3.2 O PIKPOOKOTTIKGG TTUKVWTHG TIOU (QOp-
TieTal avaAoya PE TO QWG TTOU TTPOCTTITITEl TTAVW
Tou. 'Eva CCD ptropei va €xel oTnv €TMIQAVEIG TOU
EKATOUMUPIA TETOIOUG TTUKVWTEG.

6.3.2 TnAcomrTIKOS 8EKTNG

O tnAeoTTIKGG OEKTNG, Yia va eTTIAECEI Kal va evioXUOEl €va aTTd Ta TNAEOTITIKA
ofpaTa Tou AapBAavel n kepaia, TePIEXEl Ta KATAAANAG KUKAWPOTA. Ta KUKAWPATO
auTd gival avTioToixa Pe TIG TTPWTES Babuideg Tou padio@wvikoU dEKTN. To TnAgo-
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TITIKG OAUA OTN CUVEXEIQ OdNYEITAI GTO TUAPA ATTEIKOVIONG TO OTT0I0 AVATTaPAYEl
TNV €IKOva. To TUAPG aTTEIKOVIONG TTEPIAQUBAVEI TNV TTIO oNUAVTIKR dIATAgn TOU
TNA€OTITIKOU &€KTN, N oTroia ouvABwg gival kKaBodikog ocwAnvag 1 06ovn uypwv
KpuoTdAAwv (LCD)  086vn TTAdopaTog.
21ov KaBodIKG owAAva (Auxvia kaBodikwyv akTivwv - CRT - Cathode Ray
Tube) pia Beppaivopevn KAB0OOG eKTTEUTTEI NAEKTPOVIA. Ta nAEKTPOVIA ETTITA-
xUvovtal a1rd TNV avodo, axnuatifouv dEoun Kal €0TIAovTal OTN UTTPOCTIVA
YUGAIVN €TTIQAVEIa TOU KaBodIKoU cwAnva. H déoun mmepvd oTn ouvéxeia ava-
peoa gg OUo Ceuyn TTAOKIDiwWY (2X.6.3.4). To éva CeUyog KOTOKOPUPWY TTACKI-
Oiwv atrokAivel Tn déopn SeCIA - aploTePd, evw To 0pIfOVTIO CeUyog TTAAKISIWV
atrokAivel Tn 0€oun TAvVw - KATW. H déopun TEAOG KATAArYEl OTO EUTTPOG HEPOG
TNG Auxviag, OTTOU OTO €CWTEPIKO UTTAPXElI AETTTH €TTiOTPpWON PE PBopidouceg
ouaieg. O1 ouoieg auTég EKTTEUTTOUV QWG, OTav BouBapdifovTal atrd Ta NAEKTPO-
via TG OE0UNG.
Av n NAeKTPOVIKA dEouN €XEl MEYAAN £EvTaon Kal OTOXEUEl € KATTOIO ONUEio
NG 08d6vng, To onueio autd Ba gival TTOAU QWTEIVO. Av n évtacon eival TTOAU pi-
KPR, To onueio Ba givalr okotevd. H évraon mng
0éoung e€apTaTal atrd TO TNAEOTITIKO Orua Tou
TTOUTIOU. 21OV KAaB0OIKG CwAAva Tou OEKTN, N
NAEKTPOVIKA dé0uN capwvel TNV 08dvn anueio
TTPOG ONUEIO Kal ypappr Tpog ypaupn. H déoun
TIPETTEI va oToxeUel OTa idla onueia Tautdxpo-
va Pe TN OECUN TOU TTOPTTIOU TTOU CAPWVEl TV
€iIkova. AnAadn, va apxifouv va Gapuwvouv Tnv
TTPWTN YPAPUA KATA TNV idla akpIBWwS XPOVIKN
OTIYMN Kal va @TAvouv oTo TEAOG TNG TEAEUTAIOG
Zyfjpa 6.3.3 Mepikd CCD pe apiBpé  YPOUMAG TTAVTOTE TaAUTOXpova. AuUTh n TouTo-

pixel mévw: 1024X256, péon 1X1024 ovn Kivnon ovoudZeTal ou OVIOUAC.
Kal 512X512, katw 256X256. xpovn nen H < vxe Hos

MMPOZTINH FYAAINH
NMAAKIAIA  TAAKIAIA  SYNAEZH ANOAOY
KATAKOPY®HZ OPIZONTIAZ ®OOPIZOYEIA  EMI®ANEIA KAGOAIKOY
AMOKAIZHE  AMOKAIZHEZ 6 / OGONH / ZOAHNA
KA®OAOZ \
/ HAEKTPONIKH AEEMH
\ oQs
ANTIZTAZH
OEPMANsHs METMA ANOAOZX
ANOAOZ
EZTIAZHE
HAEKTPONIKH AEZMH ®OOPIZOYZES: OYZIEZ

Zynpa 6.3.4 O povoxpwHoG KABoBIKOG TWARVAG.
210 0e€Id AeTTTopépPEIa TNG POOPICOUTAG ETTIQAVEIQG.
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MNa va emreuxbei o quyxpovi-
OMOG, O TTOUTTOC EKTTEUTTEI Madi PE
TO TNAEOTITIKO OAMA KAl GAAQ Orua-
Ta. Ta ofpoTa autd (OruaTa ouy-
XPOVIOUOU) O TNAEOTITIKOG OEKTNG
TA XPNOIYOTIOIED yIa VO QUYXPOVIOEI
TA KUKAWPATA TTOU KIVOUV Tn déaun
opIOVTIA KOl KOTAKOPU@PA OTOV KO-
B0dIk6 ocwAfva. Madi ye 1o TnAgo-
TITIKG OfJa O TTOUTTOG EKTTEUTTEI KAl
TO OrPa fXou.

6.3.3 XapaKTnpIoTIKa
TGS EIKOVAS

Ta XapakTnpPIOTIKA TNG €IKOVOG
gival:

a) n moIéTNTA, N oTToia e€apTaTal
atrd ToV apIBPd TWV YPAUUWY avda-
Auong Tng eikévag. Oao TTI0 PeyaAog
gival o apIBuog autdg, 1600 KAAUTE-
pn €ival N avatrapayouevn €ikova.

B) n avrtiBeon (kKovTpAaT) Kal N
AQuUTTPOTNTA KAl

Y) N YPOPUIKOTNTA

O apIBUdG TWV YPAPPWY EXEl OXE-
on MOVO HE TNV Katakopu®n avaAuon
NG €IKOVAG. O1 BIAPOPES XWPES EXOUV
ul00eTroEl BIOQOPETIKO apIBUd KaTa-
KOpUPNG avaAuang. ZTnv ayyAikn Tn-
Aebdpaon gival 405 ypappég, otn MNaA-
Aia XpnoiyotroioUvTal dUo CUCTHUATA
avdAluong: éva pe 455 ypappég Kal
éva, uPnAng avaiuong, pe 819 ypap-
MEG, evwd OoTnVv AuepIKN gival 525. ZTIg
TTEPIOOOTEPEG XWPES TNG Eupwting,
OTTWG Kal oTnv EAANGBA, xpnoipoTTolEi-
Tal TO OUCTNUA TWV 625 YPAUPWY.

H opifdévria avdAuon NG €IKo-
vag eEaptdral atmd Tapa TTOAAOUG
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MEeTdS001 TNAEOTITIKOU ORUATOS

TN XWPA Pag To TNAEOTITIKO CAUa peTadide-
TQI OTOUG CUVOPOUNTEG acUppaTa atmd Tn dwvn
Twv Aiav upnAwv cuyxvotATwy (UHF Kkai éva
TuAKa Twv VHF). To onua Biveo eival diapop-
PWHEVO KATA TTAGTOG €VW TO OTHA fXOU KaATA
ouxveTnTa. Ta dU0 auTd CrjpaTa atroTeAoUV Tov
TNAEOTITIKG diauAo 1) kKavaAl. KaBe TnAeoTTTiKSG
OTOOPOG XPNOIMOTIOIET EEXWPIOTEG (PEPOUDEG
auxvotnTeg. To eUpog Tou KABe kavahioU ei-
val Trepitou 7 MHz. O1 ouyvoTtnTeEG TTOU £X0UV
TTapaxwpenOei yia TNAEOTITIKY) pETAdoONn OTa
UHF &exivouv amé T1a 469.5 MHz kai @tdvouv
¢wg Ta 853.5 MHz, eivar dnAadn 853.5MHz-
469.5MHz=384MHz ka1 TrepiAapBaver 48 TnAe-
OTITIKA KavAAla. 2T0 TURPA auTO TOU PACUOTOG
Ba ptropoucav va «ToTToBeTNBOUVY TTEPIOOOTE-
pa amod 48 kavdahia (384MHz/7MHz). O Aéyog
yla Tov oTroio &ev TOTTOBETOUVTAI Eival OI TTEPI-
OpICHOI aTO TUAMa €mMAoyNG Tou dékTn. Ma va
arro@elyovTal ol TTAPEUPBOAEG HETAEU YEITOVIKWV
KOVOAIWY, €va PEPOG TOU TTOAUTIHOU NAEKTPOUA-
yvNTIKOU @AOUOTOG PEVEI AVOEIOTTOINTO.

H petadoon otnv mepioxn Twv UHF amraitei
Ol KEPAIEG TTOPTTOU KaI OEKTN VO £XOUV OTITIKA
emmaenr. Otav autd eival aduvato Adyw yewypa-
PIKAG B€0nG, XPNOIMOTIOIOUVTAlI OE EVOIAUECT
onueia oToBpoi avapeTddoang.

Zyqpa 6.3.5 Ta pépn Tou oUyxpovou KaBodikoU
owAnva. H ekTpoTm|) TNG NAEKTPOVIKNG dEoung yi-
VETQI PE PayvNTIKO TTEdi0 atrd Ta TTnvia atrokAiong
TToU BpioKovTal EEWTEPIKA APECWG PETA TO NAEKTPO-
VIKO TTUPORSAO.
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Eyypa@n TnALOTMTIKWV EIKOVWV

H eyypa@n Twv €IKOVWV PTTOPET va yivel o€ Ki-
VNUAToypa@IKd QIAY i O€ payvnTikA Taivia (pa-
YVNTOOKOTINGN) 1} € OTITIKO ATTOBNKEUTIKO HECO
6mrwg 1a CD kai Ta DVD (oTnv TTpwTn TIEQITITWON
KABE pia eIKOVO OTTOTUTTWVETAI OE €£va KapEé eVOg
HEYGAOU WAKOUG KIVNPOTOYpa®ikou @IAp). To
0eUTEPO oUOTNUA XPNoiyoTrolei OUO 1 TEOTEPIG
HayvNTIKEG KEPAAEG yia TNV EYYPAPr) TNG EIKOVAG
TTAVW O€ PayVvNTIKA Tavia, opola he TNV Taivia
TOU KOOETOPWVOU. ETTITTAE0V, UTTapXE EEXWPIOTN
HayvnTIKr) KEQOAT| yIa TOV X0 TTOU GUVOBEUEI TIG
EIKOVEG.

3 HAEKTPONIKA

HAEKTPONIKA
MYPOBOAA ﬂYPOBO?\A VIAE BLUE
KOKKINO MPAZINO
RED  GREEN
MAZKA
DOOPIZONTEZ
XPQMOTPIAAEX KOKKOI

Zypa 6.3.6 O éyxpwHpog kabodikdg owArvag. Ma
TNV £yXPpwun AfWn atTaitouvTal TPEIG OUOIOI EIKOVOAN-
TITEG, UTTPOCTA OTOUG OTToioUG €xel TOTTOBETNOEI aTTd
£va Eyxpwpo @iATpo. O KABe €IKOVOAATITNG €ival €u-
aioBnTog povo o€ éva Baciko Xpwpa. Ta Tpia orjpata
peTapiBdalovTal GTOV £yXPWHO OEKTN O OTTOI0G £XEI TPIa
NAEKTPOVIKA TTUPOROAQ, €va yia KGBe Bacikd xpwua.
O Eyxpwpog KaBOBIKOG CWANVAG €XEl OTO ECWTEPIKO
TOU HIO PAOKA PE WIKPOOKOTTIKEG OTTEG () OXIOUEG)
yia va BonBd Tig NAEKTPOVIKEG BETUEG va OTOXEUOUV
OWOTA. ZTO ECWTEPIKO TNG ETTIPAVEIAG TOU KABOSIKOU
OwAnva, KaBe anueio £xel TPEIG EexwpiaToug pBopilo-
VTEG KOKKOUG Ol OTTOiol attoTeEAOUV TN XpwpoTpidda. H
Oéoun TTou BEXETAN TO PTTAE TNAEOTITIKO O OTOXEVEI
pévo oToug PTTAE PBopIlovTeG KOKKOUG, TO idlo 10X UEl
Kal yia Ta GAAa dU0 XpwuaTa.

KEDAAAIO 6

TTapdyovTeG: a) atmd Tov TUTTO TNG
pNxavAg Aqwng, B) amd Tov TpoTTo
METAdOONG, V) OTTO TNV TTOIOTNTA TNG
OuoKeung AMjyng, &) atrd Tnv eyka-
TAOTAON TNG KEPAIOag Tou OEKTN, €)
atrd 10 Adyo arjuartog Tpog 86pupo,
OT) a1é TNV TTapouadia BopuBou Kal
¢) a1rd TN PUBUICT TNG OUCKEUNG.

6.3.4 EFyypwun tnAsopaon

OTmwg oTnv TuTTOYPAYIa XPNOI-
potroioUvTal KATTola BaCIKG Xpw-
joTa PE Ta OTToi0 avaTrapdyovTal
OAa Ta utTéAoITTA, £TO1 KOI OTNV TN-
Aedpaan xPENOIUOTTOIWVTAG Ta Tpia
Baoikd XpwuaTa, TO KOKKIVO, TO
mpdaoivo kal 7o utAe (RGB, Red,
Green, Blue) pmopei va oxnuaTi-
OTel €yXpwun €IKOvA.

2TV éyxpwun TnAedpacon Tpia
gival Ta CUCTANATA TTOU €XOUV ETTI-
KpaTtAoel: To TTIPWTO TTOU EU®Avi-
otnke 1o NTSC (National Television
System Commitee) otnv AMEPIKN
kai lamrwvia, To SECAM (Sequentiel
a memoire) otn aAAia kar To PAL
(Phase Alternative Line) otnv utro-
Aoittn Eupwtn.

6.3.5 ZvvspounTtikg TnAcopaon

ZuvOpounTIK TnAedpacn ovo-

padetar n utnpeaia Tapoxns PAdSIOTNAEOTITIKWY TTPOYPAUUATWY OTOUG BeaTég
€KEIVOUG, Ol OTToioI £€XOUV TTANPWOCEI CUVOPOUN YIa TO OKOTTO auTd. AUTOG TTOU
TTApPEXEl TNV UTTNPETIa auTh ouvhRBw AéyeTal mTapoxéag, evw o BeaTAG TTou TTAN-
pwvel Aéyetal ouvdpountns. H petddoaon ptropei va gival acupuatn A KaAwoIaks).
To TnAeoTITIKG CANA gival ouVABWG KWOIKOTTOINUEVO KATAAANAQ, £TO1 WOTE VA unv
pTTopEl va AngBei xwpig Tov avaykaio e€0TTAIONG Awng (ovouddeTal Kai eEOTTAI-
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OuOG atrokwdikoTroinong). ‘Eva onua-
VTIKOTOTO OTOIXEIO OTR OUVOPOMNTIKN)
TNAEdpacn eival n duvardtnTa ATTEU-
Beiag emKovwviag PeTagu Tou Bearth
Kal Tou Trapoyéa. Aivelr Tn duvaTdTtnTa
OTO B€aTr-KATAVAAWTH VA TTANPWVEI
YIO OUYKEKPIYEVO TTPOYPAUUA TNG ApE-
OKEIag TOu Kal G’ auTov TTOU TTAPEXEI
TO TTPOYPAMNPA VO XPEWVEI AVAAOYQ HE
Tn ¢ATNon Tou uTrdpxel. H TTapatmmavw
duvardétnTa ouvhBwg ouvavtaTal oTa
KoAwdiakd ouvdpounTtikd Oiktua. Tn
duvatdTNTa AUTH TNG AUYIdPOUNG ETTI-
KoIVwViag PJETaEU ouvdpounTA Kal Tra-
pPOXEA TNV XPNOIKOTTOIOUV TEAEUTAIA KAl
yla GAAEG uTTNpEaieg, OTTWG To internet.
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YH®OIAKH THAEOPAXH

H wneiakn TnAedpaacn £xel Eexivroel atmé
Tov ZemTéuPpio Tou 1998. O TpwTog OTAB-
HOG TTOU EEETTEPWE WNPIAKO TNAEOTITIKS G
ATav 1o BBC oTta kavdAia UHF 22, 25, 28,
29. To yn@iakdé TNAEOTITIKO OAUa Eival ou-
MTTIECPEVO OTTG TOV TTOUTTO KOl ATTaITEN E101KO
OEKTN-OTTOKWAIKOTTIOINTH yIa TN Afyn Tou.
Me Tn xprion TNg wn@iakrg TAedpaong n
TTOI0TNTA TNG EIKOVAG €ival KAAUTEPN, O AXOG
yiveTal TETPAKAvaAOg UWNAAG TTIOTOTNTOG Kal
TTaPAAANAQ UTTOOTNPICEl VEEG UTTNPETIEG TTOU
ATav AyVWOTEG GTOUG TNAEBEQTEG.

210 HEANOV TTPORAETTETAI OI UTTNPETIEG QU-
TEG va €ival AAANAETTIOPACTIKEG Kal va XPNol-
HoTToI0UV TO BIdIKTUO.

6.4 ATIATIOAIAMOP®QOTHX - MODEM

H AéEn povtep -modem- TTpoépyxeTal aTmo Ta apxIKa Twv Aé¢swv MOdulator
DEModulator (d1apop@wTrG - atrodiapuopPwThg). Ta pévtep (S10TTOBIANOPPWTEG)
€ival 0l CUOKEUEG TTOU PETATPETTOUV TA WNPIOKE GHHATA TWV UTTOAOYIOTWY OE NAE-
KTPIKG OAUATA OKOUCTIKWY GUXVOTATWY KATAAANANG £vTaong, WoTeE va PTTOpoUV
va peTadoBouv atd €1dikd KaAwdia f atrd 1o TNAEQWVIKSO BiKTUO, OTTWG QaiveTal
o010 0X. 6.4.1. ETriong @povTidouv Kai yia TNV avTioTpo®n YETATPOTTH, ONAadn TwV
QAVOAOYIKWY NAEKTPIKWY onUATWY 0€ Ynoelokd, woTe TEAIKA va eMITPETTOUV ThV
ETTIKOIVWVia HETALU SUO UTTOAOYIOTWYV PECW TOU THAEQWVIKOU BIKTUOU. YTTApYXOUV
d1dgpopoI TPOTTOI KATATAENG TWV POVTEY.

AvdAoya pe Tnv TTEPIOXN CUXVOTATWY TTOU XPNOIKOTTOIOUV BIaKpivovTal OF:
® uovTEY akouaTIKwy ouxvotATwy (Voiceband).

TNAEPVIKO
SikTUO

povTEY uovTEY

Zypa 6.4.1Ta HOVTEU OKOUGTIKWY CUXVOTITWY UTTOPOUV VO GUVSEGOUV BUO UTTOAOYIOTEG
XPNOIMOTTOIWVTAG TO TNAEPWVIKO SiKTUO.
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O1 UTTOAOYIOTEG XPNOIPOTIOILVTAG TO HO-
VTEY PTTOPOUV Va PETagEépouv didgopa ap-
xeia | dedopéva (data) oe wneiaky popen.
Ta apyeia €Kouv OUYKEKPIPEVO TTANBOG XO-
paktipwV (bytes). Kabe xapaktipag mepié-
X€l 8 bit. O uTTOAOYIOTAG PETAPEPEI TEIPIAKA
Ta dedopéva oTo povIeP. To POvVTEY TTPO-
oBétel emTAéOV XaPOKTAPEG EAEyXou OTa
oedopéva kal Ta peTadidel oTo GAAO dkpo
NG TNAEQWVIKAG ypauung. H Taxutnta Tou
MOvVTEN HETPIETANI O€ bit avd deuTepOAETTTO
(bit per sec, bit/s). K&Be povTEY OKOUGTIKWV
OUXVOTATWYV £XEl OUO TOUAAXIOTOV OUVOETH-
peg. ‘Evav yia Tn oUvdeon Pe TOV UTTOAOYIOTH
(osipiaky RS232) kai évav yia 1n olvdeon
JE TO TNAEQWVIKS BikTuo (RJ11).

e uoévtep Baoikig {wvng (Baseband).
® uovTep eupeiag wvng (Broadband).
Avdaloya pe Tov TUTTO TNG TNAEQWVI-
KAG YPAUUNAG TTOU XpnoIgoTrolouv dlo-
KpivovTal O€:
*  Agigepwpévng (dedicated) ypapung.
e EmAegyduevng (dial-up) ypauunig.
MepIkEG ETTINEPOUG KATNYOPIES €ival
Ta POVTER oUyXpovng Kal aoUyxpovng
peTddoong, kKabBwg kal povodpoung 1
AUPIdPOUNG ETTIKOIVWVIOG.
2TV acuyxpovn HETAd0CN, O XPO-
VOG WETAdOONG TOU KABE XOPOKTHPO

MTTOPEl Va dlagépel, yiaTi JeETaBAAAETaI
(ox. 6.4.2) n didpkela avapeca OTOUG
XOPOKTHPEG TTOU EKTTEUTTIOVTAL. [1pETTEI
ME KATTOIOV TPOTTO VA £180TTOINGEI TO PO-
vTEW TToU AapBavel, ToTe apxifouv Ta bit
TOU XOPOKTHPQ Kal TTOTE TEAEIWVOUV. Ta
TO OKOTTO QUTO TTPIV ATTO KABE XAPOKTA-
pa (byte) peradidetal £va €10IKO Wneio
ekkivnong (start bit), yia va €idotmoinBei o dékTnNG. MeTd TO TEAOG TOU XOPAKTH-
pa, oTéAvetal €mmiong €va €10Ikd wnoio (stop bit) yia va dnAwBei 1o Tépag tng
ATTOOTOARG TOU XapakTApa. H xpAon Tng aclyxpovng PeTadoang epapudleTal a)
0€ OUVOECEIG UTTOAOYIOTH JE JOVTEN Kal B) 0T O€IpIOK OUVOEDN UTTOAOYIOTH HE
EKTUTTWTEG 1) OXEDIOYPAPOUG.

21N ouyxpovn LETGdoon ol Xapakthpes (bytes) ammooTéAAovTal KaTd ouadeg o€
oTaBePd XPOVIKA dIaoTAUOTA. ETTEIBN 01 XPOVIKESG DIGPKEIEG GE QUTO TO €iDOG PETA-
doong eival aTabepég, ival TTEPITTH N XPAON EI0IKWVY XapakTrpwvV (start bit, stop bit).

10100110 10000110 10011110

1° byte 2° byte 3° byte

Zynpa 6.4.2 Xapaktipeg (bytes) ol otroiol pe-
TadidovTal aclyxpova. Ta XPovikd SIaoTAPATA
avauead Toug €ival SIAPOPETIKA.

6.4.1 Aupidpoun - Movodpoun smikoIivwvia

Avdaloya pe Tnv KatelBuvon Ta HOvTER XwpidovTal OTIG £EAG KATNYOPIEG:

° Movodpoun emikoivwvia (Simplex). Ztnv yovédpopun emikovwvia n yet@do-
on yivetar yévo TTpog pia kateubuvaon. MNa Tapddeiypa, n amooToAr] dedo-
MEVWYV atré TO TTANKTPOAGYIO TTPOG TOV UTTOAOYIOTA 1 a1Td TO padlopwViKo
TTOUTTO OTO OEKTN.

*  Augidpoun emikoivwvia (Full Duplex). ZTnv €TMKOIVWVia auTr £X0UUE au@idpo-
MN Kal Tautéxpovn petddoon. MNa Tapddelypda n KAACIKY TTEQITTTWON YIS TN-
AEQWVIKNG ouvopIAiag.
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e HuidimAn emkoivwvia (Half Duplex). Zmnv J
ETMKOIVWVIO QUTA £xOUpE au@idpoun aAAG | Temomoinon TaxsmTa
0! TauTéxpovn (kal KaTtd TiG duo dIEUBUVOEIG) (bit/s)
petadoon. Otav n emKoIvwvia TTPog Tn Pid V.21 300
KOTEUBUVON OTaPATAEl, EEKIVA N ETTIKOIVWVIA V.22 1200
TTPOG TNV AAAN KateuBuvon. V.22bis 2400
MNa va umdpel ouppardmrta oTn Asimoupyia . 230
TWV POVTEU DIAPOPETIKWY KATAOKEUAOTWY KAl YIO .
va PTTopoUv auTd va cuvepyadovTal PETaEU TOug, V.26 2400
€0vikoi kal dieBveig opyaviopoi TUTTOTTOINONG OTTWG V.26bis 2400
n ITU-T (International Telecommunication Union) V.26.ter 2400
£xouv BeaTrioel KATAAANAEG TUTTOTTOINGEIG. V.27 4800
ATIO TIg O'UGTGGEIS TOU OpYyavioPoU I’TU-T' autn e i
TTOU O€ TTAYKOOHIO ETTITTEDO XPNOIUOTIOIEITAI OTjUEPA
yIO TNV TUTTOTTOINGT TWV POVTEN OKOUOTIKWY OUXVO- V.27ter 4800
TATWV gival N oeipd «V». ZTn ouvéxela Ba TTeplypa- V.29 9600
WOUNE TA POVTEY OKOUCTIKWY TUXVOTHTWY KAl TIG V.32 9600
ouaTtdoeig TG ITU-T, Ta pévrep BaoikAg dwvng Kai V.32bis 14400
TO JOVTEM TOU ETTIAEYOUEVOU TNAEPWVIKOU BIKTUOU. e T
V.34 33600

6.4.2 MOVTEU QKOUOTIKAS
Zwvngs (Voiceband)

IMivakag 6.1
OI TUTTOTTOINTEIG KAl O TaXUTNTEG
METAB00NG TWV JOVTEY.

H yvwoTotepn Katnyopia €ival Ta JOVTEW TNG OKOUCTIKAG {WVNG CUXVOTATWY
(voiceband), TTou oTn cuvéxeia Ba ava@Epouue e ATITOPEPEIA. TO ONUAVTIKOTEPO
XAPAKTNPIOTIKO TOUG €ival 0TI TO @ACHUA CUXVOTATWY TTOU XPNOIUOTTOIOUV YIA ETTIKOI-
vwvia TreplopiceTal aTo KavaAl opiAiag, dnAadr péoa oTn OTeVH TTEPIOXA TWV AKOU-

oTIKWV ouxvotATwy atmd 300 £wg 3400 Hz, trou
TTPOCPEPETal OTTO TO TNAEPWVIKO BikTUO. ETTEION
Ol TTEPIOXEG TUXVOTATWY KOVTA aTa akpa Twv 300
kal 3400 Hz ouviBwg TTapoucidlouv EVIOVEG TTa-
PANOPPWOEIG Kal IoXupr €EaaBévnon, 1o €0pog
OUXVOTATWY TTOU XpnoldoTrolgital otnv Tpdén €i-
val Aiyo JIKpOTEPO.
Alakpivoupe U0 PEYAAEG KATNYOPIESG OTIG TU-
TTOTTOINCOEIG TWV PHOVTEN AKOUOTIKAG {WvNg:
® qautd TTou TTPoOopPIovTal YIa TO KOIVO dICUPUO-
TO €TMIAEYOUEVO TNAEPWVIKO DIKTUO, Kal
® QUTA TTOU OUVOEOVTAI JE APIEPWHEVES HOVILES
TNAEPWVIKEG YPAUMEG.

Ma va emkoivwvroouv 600
MOVTEY PETOEU TOUG ViveTal n
€€n¢ dladikaoia. To povTeY TTOU
KaAei oxnuatiCel Tov apiBuo.
To poévtepy oT0 GAAO GKPO TNG
YPAUUNG aTTavTd autéuaTta oTnV
KAAON, QTTOPOVWVEI TNV ThnAe-
QWVIKI YPOUMUN KOl EKTTEUTTEI
£€vav XapOKTNPIOTIKO aTTavTnTIKO
Tovo 2100Hz didpkeiag TPILV
sec. Otav 10 uévrep TTOU KAAEOE
Ad&Bel Tov atravTnTIKG TOVO, aTTo-
MOVWVEI Kal auTo TN YPARMN KOl
apxicer n diadikaoia avixveuong
TayUTNTAG K.ATT.
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Movrteu smiAsyouevns ypauuns (dial-up)

>Tnv katnyopia autr avrkouv Ta pévtey emAoyng (Aéyovtal kai dial - up). H
oUvOEeDN OTO ETTIAEYOPEVO TNAEPWVIKO BIKTUO YivETaI E OXNUATIONO TOU apIBuoU
€TMAOYNG auTduaTa aTrd TO YOVTEU. Ta HOVTEY aUTA gival Ta TTI0 dladedouéva, dIoTI
gival katdAAnAa yia TTepIBAAANOV ypageiou aAAd Kai yia oikiokn xprion. H TnAepw-
VIKA) GUOKEUT] JTTOPEl va auvOeBel TTAvw o€ auTd TO JOVTEY KAl va poipadovTal TNV
idla TNAE@WVIKA ypapun. Méoa oTo POVTER UTTAPXEI VO BIAKOTITNG METAYWYAG,
0 OTT0I0G TO OUVOEEI PE TNV TNAEQWVIKK YPAUUK, HOVO OTaV UTTAPXE! ETTIKOIVWVIA.
Otav 10 poévTEN dEV XPNOILOTIOIEITAI, O JETAYWYOS AUTOG TO ATTOCUVOEEI ATTO TNV
ypauun.

Ta povTey €MAEYOUEVNG YPOUUAS UTTOPOUV QUTOPOTA VA OXNUOTIOOUV TOV
ap1Buo6 KAAoNG. Ta TTAEOVEKTAMATA TOUG €ival OTI XPNOIUOTTOIWVTAG TNV UTTAPXOU-
00 TNAEQWVIKI UTTODOMN PTTOPET KAVEIG VO HETAPEPEI apXxeia 1 dedouéva aTTd KA-
TTOIOV UTTOAOYIOTH) O€ OTTOIOOATTOTE CNEIO TOU KOOHOU.

Etriong yia peETO@OPA PIKPWV ApXEiWV 1 yia PJETAd00N PIKPWY PNVUPATWY
TIPOCPEPOUV TNV OIKOVOMIKOTEPN AUCT. I’ autd T0 Adyo XpnoIUoTToIoUVTal OTN
ouvdeon uttohoyioTwy Pe 1o Aladiktuo (Internet). Ta peiovekTAPATA TOUg €ival N
TTEPIOPIOPEVN TaXUTNTA ETTIKOIVWVIAG (2.4 £wg 56kbit/s), n un otabepn TaxuTnTa
METAd0ONG Kai n atTPOBAETTTN SIAKOTTH TNG GUVOEDNG, OTAV UTTAPXEl TTOAUG BOpU-
Bog oTn ypappn.

2V TpooTdBeia va auénBei n TaxuTnTa PETAdOONG HEOW POVTEY ATTO TOUG
TTAPOXEIG UTTNPETIWV TTPOG TOUG XPNROTEG Tou Internet, dnuioupyriBnke i oiko-
YEVEIO CUCKEUWV TTOU ETTITPETTEI TN YETAPOPA dedopévwyv Pe TaxuTnTa 56 kbit/s
MEOW TOU KOIVOU ETTIAEYOUEVOU TNAEQWVIKOU OIKTUOU.

Ta pévTep autd £xouv OXeDIOOTEI YIa CUVOETEIG, OTIG OTTOIEG N ETTIKOIVWVIA v
gival yneiak otn pia kateubuvon. H TaxuTtnta €mKoIvwviag oTa PJOVTER auTd
gival acUppeTpn, dnAadr oTnv KateuBuvan TTapoxEa - XpHoTn gival 56kbit/s, evw
oTnVv avtiBetn kateuBuvaon gival 33.6kbit/s (V.34). Ztnv TTAeupd Tou XproTn n ouv-

ETOX PYOMOZX EYPOX

BIT/S TYNOMOIHzH METAAOZHX | ZONHZX (Hz) AIAMOP®OZH
1968 V.26 2400 1200 4-PSK

1972 V.27 4800 1600 8-PSK

1976 V.29 9600 2400 16-QAM
1984 V.32 9600 2400 2D TCM
1994 V.34 28800 3400 4D TCM
1998 V.90 56000 3400 QAM/TCM
IEEE Communication Magazine, April 1999, pp 104

IMivakas 6.2 T08poi eEENIENG HOVTEN OKOUTTIKWY CUXVOTATWY.
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dean eival avaloyikr, evw, avTiBeTaq,
oTnv TTAeUpd Tou TTapoxéa Internet,
dev uTtdpyel idlo povTeEP aAAG €vag
ETMIKOIVWVIOKOG €AEYKTAGL. Ta povTep
QuTd MPTTOPOUV VO  AEITOUPYROOUV
METAEU TOUG, OGAAG OTnNV TIEPITITW-
on auTth n Taxutntd Toug Ba eivai
33,6kbit/s.

Movrep apispwpévns ypappnis

Ta povrey agiepwpévng ypauuns
O¢ xpelaletal va €xouv Tn duvaTtéTNTA
KAong kai arrdvtnong. H agiepwpévn
ypauun gival éva KaAwdIo TTou CuvoE-
€l OUVEXWG Ta dUO POVTEW, XWPIG va
TEPVA PEoa atrd TO €TTIAOYIKO JiKTUO.
Me auté Tov TPOTTO €ival aTTaAAQYE-
vn a1mé Toug BopUROUG TWV ACTIKWV
KEVTPWV. H a@iepwpévn ypauun ei-
val ETTOPEVWG TTIO «KaBapr» Kal Ta
oedopéva peTadIdovTal, XWPIG va gu-
@avifovrar AdBn otn Aqyn. Ta Ad6n
(4 o@dApara) otnv TPAEN cival
TTEPIOCOTEPA, OTAV XPNOIYOTTOIoUVTAI

ETTIANEYOUEVEG YPAUMEG.
[oa(s IV}
ofparog
auxvotnTa
300 1080 1750 3400 Hz

980 1180 1650 1850

Zygpa 64.3 O JdlaxwpIouog Tou Kavaliou
opINiag o€ duo TuiuaTa (kavdaAia). To apioTepd
XPNOIMOTTOIEITAI ATTO TO HOVTEM TTOU KAAEDE.

1. EiGIkn ouokeun RAS, Remote
Access Server.
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Au@ibpoun emikoivovia

H kUpia TexvIKry SUGKOAIQ TTOU QVTIMETWTTI(OUV
auTd T povTep (dial up) gival n ap@idpoun €I~
Kolvwvia oTo diIoUppaTo KavaAl, KaBwg TTpETTEl
JE KATTOI0 TPOTTO Va JlaywpPIoTEl TO KAVAAI EKTTO-
MTTAG atré To KavaAl Afyng. MNa va petapepBolv
dedopéva pe Tautdypovn ektrouTrr kai Ajwn (full
duplex) amé dioUppaTeg ypauuég, OnAadn atmd
710 610 KavaAI, xpnaoiyotroloUvTal dUo TPOTTOL:

o 1 pEBOdOG TToAUTTAEEIOG ouxvaTnTag FDM,
e n TEXVIKA ammoppiyng avakhdoewv (ECT-

Echo Cancellation Technique)

2TOV TTPWTO TPOTIO (SIaXWPICHOS KavaAlwyv
pe ToAuTTAegia ouxvotntag, FDM-Frequency
Division Multiplexing) 10 @Adopa GUXVOTATWY
NG YPAUMAG XwpileTal o€ dUO TTEPIOXEG (Kava-
ANid), pia yia TNV EKTTOPTIA Kal pia yia TN Aqyn
(oxAua 6.4.3).

O dlaxwpIoP6G Twv KavaAiwv oTo dEKTN yive-
Tal JE NAEKTPOVIKA QiIATPpa. To PEIOVEKTNUO TNG
uEBGBOU aUTAG gival 6T KABE KavaAl kaTaAapuRa-
VEI NIYOTEPO ATTO TO PICO TOU GUVOAIKOU (PACHO-
TOG OUXVOTATWY TNG YPOUMAG, MIO KAl TIPETTEI VO
UTTAPXEl €va KEVO TUNHA PETAZU Twv dUO Kavo-
Niv. Autég 0 TrepIopIop6G Tou SlaBéaiyou Q-
opaTOG TTEPIOPICEl TO PUBUO PETAdOONG, YI' AUTO
Kal 8€ XPNOIYOTTOIEITal TTAEOV.

270 O€eUTEPO TPOTIO QAPGIGPOUNG  ETTIKOI-
vwviag o dlaxwpITPOG TwV KAVOAIWY YiveTal
ME aTTOpPIYN TwV avakAdoewv. Me autd Tov
TPOTIO XPNOIPOTIOIEITAI OAOKANPO TO @QACuaA
Kal oTIg dUo KaTeubuvaelg. MNa 1o dlaxwpIoPo
TWV KAVOAIWVY EKTTOUTIAG KAl AWng XPnoipo-
TToIEiTal N TEXVIKN atraloipng nxoug (ECT-Echo
Cancellation Technique). H apxn Aerroupyiag
TNG TEXVIKNG QUTAG gival n €¢NG: Ta dUOo poVTEY,
TO TOTTIKO KAl TO OTTOUOKPUCMEVO EKTTEUTIOUV
TAUTOXPOVA TTAVW OTNV iBIa TNAEQWVIKI YPaW-
MR XPNOIMOTToIWVTOG 6A0 TO @Acpa. To KABe
MOVTEU OQaIpeEi atmd TO CUVOAIKO Orua TToU
AapBdvel a1té TN ypauun 1o PEPOG EKEIVO TOU
ONAUATOG TTOU OPEIAETAI OTN OIKA TOU EKTTOUTTT).
To onfua TO OTTOI0 QTTOMEVEl €ival QUTO TToU
EKTTEUTTETQN OTTO TO QTTEVAVTI POVTEW. AUTA N
d1adikaaia gival TTOAUTTAOKN Kol PYOVO MPE ME-
B8600uUG WN@IaKAG €TTEEEPYATiag Tou ONPATOG
(DSP) ptropei va Trpaypatotroin®ei. AuTtog gival
0 AOYOG TTOU N TEXVIKN QUTA XPNOIYOTTOIEITAl Ta
TeAeuTaia xpdvia, OTTou n TaxUTNTa AEITOUPYiag
Kal To KOOTOG auTwy Twv DSP eméTpewav TNV
EUTTOPIKN EKUETAAAEUOT) TNG.
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A10pOwon opaludTwyv

NOyw Tou BopURou TToU UTTAPXEI O€ €va Ka-
VAAI JETABOONG TTOAAOI XAPOKTHPEG EVOEXETAI
va AneBolv AavBaopéva. To AdBog ouvrBwg
ep@avigetal pévo o€ €va aTod Ta bit Tou xapa-
KTpa. To o anuavTiké gival va avixveloel To
pOvTER TTOU AapBdaver 6T uTTdpXEel KaTTolo AdBog
oTa dedopéva. Av E€pel kal Tn B€on TTou Bpioke-
Tal 7o AdBog, ptropei va 10 dlopbwael. To pévo
TTou XpelddeTal gival va aAAdgel To TTEpIEXOUEVO
oTn 6éon Tou AavBaouévou bit. MNa va utropei To
MOVTEY va aviXveUEl Ta OQAAPATa, Ta dedouéva
TIpIV HETad0B0UV XwpilovTal OE TTOKETA KAl TPO-
TrotrolouvTal. AuTh n dladikaoia AEyeTal KwOIKO-
TToinan avixveuong o@AAdTwy. To HOVTEY TTOU
AapBAavel Ta KWBIKOTTOINUEVA TTAKETA UTTOPE] PE
KOTAAANAQL KUKAWPOTO VO avixveuoel Ta Adon.
Av O€ KATTOIO TTOKETO QVIXVEUOEl €0TW KOl VO
O@AAUQA, TO OTTOPPITITEI KA NTA OTTO TO AAAO pb-
VTEW VO PETAOWOEI EAVA TO TTAKETO HE TO OQAA-
pa. MNa 1 d16pbwaon Twv CEAAPATWY UTTAPXOUV
OI0POPETIKOI TPOTTOI KWAIKOTTOINONG TTOU TTPO-
oBéTouv eTTITTAé0V TTANPO@OpIa oTa dedopéva.

Ymdpxouv O1a@OpwyV €I0WV TOAAYATA OTN
ueTddoon wneiokwyv onudtwyv. MNoapddeiypa
éva o@AaAua Tou cupBaivel otn petddoon dO¢-
OOPEVWY EIKOVAG OE WNQIOKN) HOP®RA. To GOAA-
pa auTo &¢ xpelddetal va 810pBwbEei, 10T péoa
OTa OICEKATOPPUPIO HEBOPEVA TTOU XPEIAovVTal
Yo KGBe AETTTO KIvOUEVNG €IKOVAG gival adu-
VaToVv yia 70 avepwTmivo PATI va avixVvelael Eva
AavBacopévo pixel.

YTdpxouv OUWG Kal KPIOIPEG TTEPITITWOEIG
TTou Ogv ETITPETTETAI VA UETAPEPOEi oUTE Eva
AavBaopévo bit. Ma Tapddeiyua, ol nAekTpo-
VIKEG OUVOANQYEG OTIG TPATTECES, TIG TTIOTWTI-
KEG KAPTEG K.ATT. Kal 0€ QUTEG TIG TTEPITTITWOEIG
oupBaivouv AdOn otn peTAdoan, aAAd avixveu-
ovTal kai dlopBwvovTal.

KEDAAAIO 6

6.4.3 Movteu Baoikng Iwvns

Eivalr yvwotd kai wg baseband
MOVTEM 1 MOVTEY MIKPWV OTTOO0TA-
oewv (short distance, short range n
short haul modems). Xpnoigotrolouv
aQIEPWMEVEG, OIOUPUOTEG 1 TETPA-
OUPUATEG YPOUMEG TTAPOTTANCIEG ME
Ta TNAEQWVIKA KaAwdia. O1 pubuoi
METABOONG TTOU ETTITUYXAVOUV TA UO-
vTeEP Baoikng dwvng eivar amd 1200
bit/s ¢wg kai 2000 kbit/s (=2Mbit/s).

>1n ouvdeon dUo TETOIWV POVTEY
Oev TTPETTEl va TTapePPAAAovVTal OTO
eVOIAUECO KUKAWMOTA, @IATPa, EVI-
oxutég Tou OTE A ouoTtipara mmoAu-
mAe€iag. ETTopévwg dev repiopiovTal
OTIG OUXVOTNTEG TOU TNAEPWVIKOU Ka-
vaAiou (300Hz-3400Hz), aAA& xpn-
OIJOTTOIOUV TO QACHO CUXVOTATWY
a1r6 0 éwg Tepitou 100 kHz (Baoikni
aovn).

H améoTaon 1Tou pymopouyv va Ka-
AOgouv eaptdral amd dUo TTapapé-
TPOUG:
® TO PUBUO PETAdOONG KAl
® 1 OIGPETPO TWV AYWYWV TOU Ka-

Awdiou.

‘ETol yia xapnAf taxUutnta JETA-
doong n atTrdéaTacn TTou PTTopoUV va
KaAUywouv @Tavel Ta 40km. Av aTtral-
TEiTaI HEYAAN TaXUTNTA, N ATTéOTOON
TTOU YTTOPOUV VO KaAUWouV gival Jo-

NG 3 éwg 4 km. Ta povrep Baoikng {wvng o€ ouvduaoud PE TNV AQIEPWHPEVN
YPOUMA atroTeAOUV ao@aAr Kal agloTmoTn YeTddoon dedoUEVWY Kal TTPOTIPOU-
vTal a1TO dNUOCIoUg POpPEiG, atrd TPATTECES, ATTO HEYAAEG ETTIXEIPNOEIG K.ATT. Z€
QauTh TNV KAtnyopia POvTER n dlIauépPwan TTOU XPENOCIUOTIOIE] KABE KATAOKEU-
aoTAG eival JIaQOPETIKA, BIOTI Oev UTTAPXEI AKOUN TTANPWG aTTodeKTH dIEBVAG
TuttoTroinon (ektog amo Ta HDSL 1a otmroia Ba avagepBouv ato ke@dAaio 9).
Mpétrel Aoirdv va TotroBeTouvTal dU0 idIa pévTeY BaciknG {wvng OTIG AKPEG PIOG

YPOUMAG VIO va UTTApXEl oUVOEDT.
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6.5 HAEKTPONIKOI
YIMOAOTIXTEX

O1 nAekTpoVIKOi UTTOAOYIOTEG UTTO-
pouv va ouvdeBolv e KATToIO peydAo
KEVTPIKG UTTOAOYIOTH (server), yia va
XPNOIJOTIOINCOUV TIG UTINPECIEG TOU.
MepikéG TETOIEG UTTNPECiEG €ival TO
NAEKTPOVIKO Taxudpopeio, N PeTaPopd
apXEiwv, TO NAEKTPOVIKO EUTTOPIO K.ATT.
ToTe 0 NAEKTPOVIKOG UTTOAOYIOTAG TTai-
Ce1 TO PONO TOU TEPUATIKOU, BNAQDK TTO-
PEMPBAAAETAI avAueTa OTO XPAOTN Kal
OTOV KEVTPIKO UTTOAOYIOTH. ZuvhOwg o
NAEKTPOVIKOG UTTOAOYIOTAG TTOU XPNOl-
MOTTOIEITalI oAV TEPUATIKO gival Pakpid
atrd Tov KeVTPIKG uTToAoyIoTA. AUO €ival
01 KUPIEG AEITOUPYIEG TOU TEPUATIKOU:

e H petagopd TTANpo®opiag amod 1o
MEYAAO KEVTPIKO UTTOAOYIOTH TTPOG
TO XpNoTn péow Tng 0Bovng 1 Twv
NXEiWV A TWV ATTOBNKEUTIKWY PNETWV
Kal

® n PeETaQopPA TTANpo@opiag atd TO
XProTN TTPOG TOV HEYAAO KEVTPIKO
UTTOAOYIOTH MEOW TOU TTANKTPOAOYiI-
OU 1] TOU PIKPOYWVOU A TG wnola-
KAS KAPEPAG 1 TWV ATTOONKEUTIKWY
METWV.

YTTapXOoUV YEVIKA BUO €idN TEPUOATIKWV:

e Ta €Euttva (intelligent terminals) kai

® 10 OTTAG (dummy terminals).

Ta €Eutrva TeppaTikK@ avaloya Me
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Svumicon §s5ousvwv

H ouptrieon oedopévwyv  €xel TTOAAG
TIAEOVEKTAPATA YIA TOUG XPNOTEG UTTOAOYI-
oTwv. ‘Eva apyeio peyéBoug 100000 bytes
(xapakTApeg) yia va peTadobei Xwpig ou-
utieon, pe Taxutnta 9600 bit/s pe Tnv Bon-
Bel0 povTeY, Ba XpelaoTEl XPOVO:

100000bytes -8 21
byte
= bit =83s
9600 2L
S

Av TO apxeio GUTTIECTET 4 POPEG O XPOVOG
peTddoong Ba yivel 83/4=21 deuTepOAETITA.

H €CdmAwon Twv TTPOCWTTIKWY UTTOAO-
yiotwv (PC) 0dfynoe otn xprion Toug oav
TEPUATIKWV PE TN Bordeia KatdAAnAou Ao-
ylouIkoU g€opoiwong TepuaTikoU. H xprion
Opwg Twv PC wg TepuaTIKWV OV eVOEIKVU-
Tal OTIG TTEPITITWOEIG ATTOKAEIOTIKAG ATTA-
oxX0ANONG O€ €TAYYEAUATIKEG EQAPHUOYEG
(T7.X. TEPMATIKA O€ Tapgia TPaTTECWV) AdYw
NG TToAUTTAOKOTNTAG TwV PC, TnG euaiadn-
giag kai Tou Kivduvou dnuioupyiag TTPoBAN-
pATwV AOyw eTTEPPRACEWY TOU XEIPIOTH (10i,
Slaypapég apxeiwv, emeuBaoeig oe apyeia
OUCTHHATOG).

lNa 10 Adyo auté avarrtuooeTal oTadIakd
pia TTapaAAayr Twv PC, Ta otroia Aeimoup-
yoUv pOvo JIKTUOKA (OIKTUGKOG UTTOAOYI-
oG Network Computer - NC) kai ¢ d100¢-
TOUV KIVNTA PEPN OTTWG OIOKETEG, BIOKOUG,
CD. Ta dedopéva trou diaadouv ) atmodbn-
KEUOUV KABWG Kal TO AOYIOMIKO UETAPEPO-
VTal HEOW BIKTUOU O€ KATTOIO KEVTPIKO UTTO-
AoyioTr| (server).

TOV KOTAOKEUAOTH AEITOUPYOUV HE €£VO OUYKEKPIUEVO TTPWTOKOANO ETTIKOIVWVIAG
Kal S100£TOUV KEVTPIKI) JOVADQ ETTECEPYATIAG KAl TTEPIPEPEIAKA.

ATTO TNV AAAN TTAEUpd Ta OTTAG 1] acUyxpova TEPUATIKA gival yeVIKOU OKOTTOU
KOl UTTOPOUV va ouvdeBoUV pe 6Aoug Toug H/Y pe acUyxpoveS YPAUPES ETTIKOIVW-
viag. H petrddoon Twv dedOUEVWV YIVETAI XOPAKTAPA - XAPOKTPO 0€ acUyXpovn
Hop®@n. MNa kKaBe TTARKTPO OnAadr) TTou TTIECEI O XPAOTNG OTO TEPUATIKO YETAdIOETAI

Kal €vag XAPAKTAPOG OTOV UTTOAOYIOTH.

Mapdpoia, pe 10 TTOU POAVEI £vVag XAPOKTAPAG JECW TNG OEIPIAKAS YPOUUAG
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ETTIKOIVWVIaG eugavicetal aTnv 086vn Tou TEPUATIKOU.

H KwdIKoTToinon Twv XapaKTAPwWV yIa Ta aTTAd TEpUATIKG akoAouBei Tov KWwoI-
ka ASCII kal n ogipiakh BUpa ETTIKOIVWVIAG HE TOV UTTOAOYIOTH aKOoAOUBEi Tnv Tu-
Trotroinon RS-232, pe puBuoug petddoong Trou TpoypdappaTtidovtal atd 50 péxpl
kar 110 kbit/s.

EPOTHXZEIX 60Y KEDAAAIOY

. Ti ovopdletar diauAog ) KavaAl opIAiag;

. Moo gival To cuvdpounTIKS TUAKA TOU
TNAEQWVIKOU BIKTUOU;

0ongG €X0OUV ETTIKPATHOE;

9.

Moieg diagopég utrdpyouv  avd-
Jeca OTn GUVOPOUNTIKA Kal 0T do-
PUPOPIKN TNAEGpAON;

. Molor givar o1 TpoTTOI ETTIAOYAG TNG TN- 10. I'I9|£g Slagopeg 1Tcxpchr|pouvn’1| om
A . . ouyxpovn Kal agUyxpovn Jetaddoon
E£QWVIKNG OUOKEUNG; SeBoLE . h .
MEVWV PEOoW POVTEY;
. TMoigg eivar o1 BaBpideg Tou atrAou pa- . )
SI0GUVIKOD BEKT; 11. I'Iqa gival Ta onuavTikg nAsswe-
KTAMATA TOU MOVTEP OQIEPWUEVNG
Mwg yivetar n HeTAd00N OTEPEOPWVI- YPOAUUAG;
KNG EKTIOHTINC TN padiopuvics; 12. TMoio eival Ta TTAEOVEKTAUATA TWV
. MNMwg mpayuarotoicital n perddoon MOVTEY ETTIAEYOPEVNG YPAUMNG;
ToU TAgOTITIKOY oMpaTOg; 13. Toigg gival o1 dUO TEXVIKEG TTOU XPN-
. Mg toiov TpdTTO aTTOKAiVEl N €N OIJOTTOIOUV TO HOVTEY ETTIAEYOUEVNG
NAEKTPOViWV péaa oToV KaBOOIKO Ow- YPAUUAG YIO VO £XOUV au@idpopn
Ava; ETTIKOIVWVIQ;
. MNoia cuoTtApata £yxpwung TNAedPa- 14. TMoieg eivar ol KUpleg AeIToupyieg

€VOG TEPUATIKOU NAEKTPOVIKOU UTTO-
AoyioTh;



KepdAaio

Metaywyni

ApopoAéynaon ota

tnAenikoivwviakd Siktua

7.1 TA INMPOTA KENTPA METATOIHX
KA1l H ANATKH TON THAEOQONIKON AIKTYQN

OT1av apxioe va XPNOIYOTIOIEITAl N
TnAeQwvikr cuokeury (1880-1890), yia
KABe ouvdeon ETTPETTE va UTTAPXOUV dUo
idleg OUOKEUEG Kal pia ypappn. H povi-
Mn ypouun eméTpetre pévo ata dUo Tn-
Aé@wva oTa AKkpa TNG VO GUVOMIAOUV.
TNV TTEPITITWON TTOU KATTOI0G RBeAE va
ETTIKOIVWVEI YE OUO BIAQOPETIKA MPEPN,
OTTWG QaiveTal oTo oXAUa 7.1.2, ETTPETTE
va €xel OUO TNAEPWVA Kal U0 £YKATEDTN-
MEVEG TNAEQWVIKEG YPAUUEG. TTAAI Ouwg
0 B dev ytropei dueca va €MIKOIVWVACEI
pe Tov I, TTapdAo TTOU UTTAPXOUV OUCKEU-
£€G OoTa OTTiTIA TOUG. [a va Ytropoulv 6Aol
va ETTIKOIVWVOUV PETALU TOUG, XpeladeTal
éva emTTAéOV Ceuydpl TNAEQWVIKWY CU-
OKEUWV KABwWG Kal PIa ypauuh ouvoeong
aTré Tov B oTov T

‘000 0 apIBuds TwV XPNOTWYV PeYAAW-
Ve, TOOO PEYAAWVE Kal O apIBUOG Twv OU-
OKEUWV Kal TwV ypappwy. H aténon frav
TETOI, WWOTE O€ Aiyo XpoVvIKO didoThua 1o

Zyfua 7.1.1 Apeon ouvdean dU0 GUVOUIANTGV.

B

Zyfpa 7.1.2 Tia va €TmKoIvwvei 0 A pe Ta 300
oTrimia B kai I xpeiaddovtal OuvoAIKG 4 CUOKEUEG
ka1 dUo Ceuyn KoAwdiwv yia Tn oUVOEDT.
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1234567890

Zynpa 7.1.3 H ouvdean 800 ouvdpounTwv
OTO JETOAAGKTN TOU X€IpoKivnTou KEVTpou. H
ouvdeon Tou A kal Tou B yiveTal pe 1o KOKKIVO
OUVOETIKO KAAWSIO.

Zyqpa 7.14 XelpokivnTo KEVIPO XWPNTIKO-
TnTag 40 ouvdpounTwy. TNAETTIKOIVWVIAKO
Mouaoeio OTE.

KEDAAAIO 7

TPORANUA TNG TTANBWpag ATav GAuTo. MNa
Tapddeiyua, otnv mepimTwon tTou 100
omiTia ABeAav va ETMKOIVWVOUV PETAgU
TOUG £TTPETTE TO KABEVA va gixe 99 TnAé-
ewva. AnAadr) ouvolikd Ba xpeidlovTiav
9900 TNAEQWVIKEG CUOKEUEG KAl TTOAAEG
YPOUUEG auvdeonc!

ToTE TTPOEKUWE N AvAYKN TOU TNAEQW-
vIKoU OIKTUoU. Ta dikTua atod ekeivn TNV
ETTOXN MEXPI CAMEPQ TTEPATAV OTTO TTOANG
o1adia. Apxikd dnuioupyndnkav Ta TTPW-
TO TNAEQWVIKA KEVTPA, OTA OTToia O KABE
OuVOPOUNTAG CUVOEATAV OKTIVWTA PE JIa
AQIEPWMEVN YPAPMN Kal pia ouokeur. O
XEIPIOPOG TOU KEVTPOU YIVOTOV aTTo TIG
TNAEQWVNATPIEG, Ol OTTOIEG TTPAYMATOTIOI-
oloav TIG TNAEQWVIKEG OUVOEDEIG PTTPO-
ot o¢ €vav Tivaka. O Tivakag autdg
ovouadotav ueTaAAdkTnG Kai €ixe KatdA-
AnAeg Béaeig, 61Tou auvdéovTav Ta EIDIKA
BuopaTa ouvdeong. Kabe ouvdpountAg
avTIOTOIXOUOE O€ GUYKEKPIUEVN BEon aTO
METAAAAKTN.

Av évag auvdpountig nbeAe va emi-
KOIVWVACEI PE KATTOIOV OEUTEPO, ETTPETTE
TTPWTA UE HIA XEIPOKIVNTN YEVVATPIO (HO-
vIoTO) va OTeiAel éva OfPa oTO XEIPIOTA
TOU «KEVTPOUY. lNa va UTTopEi 0 XEIPIOTHG
Va EVTOTTIOEI TTOI0G GUVOPOUNTHG TOV KA-
Aeog, T0 ofua TNG KARong dev akouyoTav
0aVv KOUOOUVIOUOG OAAG PETATPETTOTAV OF
OTITIKO. € KABE KARON PETAKIVIOTAV TTAVW
OTO METOANGKTN €va XPWHATIOTO KATTAKI,
oTn Béon Tou ouvdpPOUNTA TTOU KAAECOE.
2Tn OUVEXEID O XEIPIOTAG OuvOedTaV HE

TOV TTPWTO CUVOPONNTH], O OTT0I0G TOU €ENyOUCE WE TTOIOV GUVOpPOUNTH ABEAE va
emkoivwvAaoel. O XEIPIOTAG TTPWTA EAEYXE AV N YPAUMA Tou O€UTEPOU GUVOPOUNTH
ATav EAEUBEPN. ZTNV TTEPITITWAON TTOU QUTH ATaV EAEUBepN ouvdedTav Padi TOU Kal
ME TN XEIPOKIVNTN YEVVATPIO TOU £0TEAVE Eva Orua koudouviopou. OTav o deUTEPOG
OuvOPONNTHG ATTAVTOUCE, O XEIPIOTH G OUVEDEE TOV TTPWTO CUVOPOWNTH, TOV KAAOU-
vTa, Je 10 OeUTEPO, TOV KaAoUuevo. O XEIPIOTAG ETTPETTE VO OTTOCUVOECEI TOUG GUV-
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OpoUNTEG WOANIG TEAEiwvVE N OUVBIAAEEN, WOTE va EAEUBEPWITE TIG YPAPPES TOUG.
TNV TTEPITITWAON TTOU TTAPEPEVE N OUVOEDN KAl PETA TO TTEPAG TNG OUVOIAAEENG,
ATav aduvarto Kal yid Toug dU0 CUVOPOUNTEG VA ETTIKOIVWVAOOUV UE TO KEVTPO.
Kd&Be ofua koudouviopoU Tou €vog TTeEpvoUcE aTTd Tn oUVOECN OTO KEVTPO Kal
KaTéAnye oTov AAAO ouvOpouNTA Kal Ol OTO XEIPIOTH).

Ta yeipokivnTa KEVTPA Padi Pe TIG CUVOPOUNTIKEG YPOAUUES ATAV TA TTPWTA Oi-
KTUQ yIa ETTIKOIVWVIa @wVAS. KaBwg o1 avayKeg yia GuVOIOAEEEIS peyGAwvav Kal
ol guvdpounTEG aTTairoloay ypriyopn oUvOeon Kal attéppnTn ETTIKOIVWVIA, TA XEI-
POKiVNTO KEVTPO AVTIKOTOOTABNKAV a1rd Ta QUTOUOTA, OTTOU O XEIPIOTAG QVTIKOBI-
oTOTAl OTTO QUTOUATA CUCTHKOTA TTOU ETTITPETTOUV TNV aTTeuBeiag KAAON Tou evog
ouvopounTh atrd Tov AAAo.

7.2 THAE®OQONIKA KENTPA-
THAEMIKOINONIAKO AIKTYO

7.2.1 AvTouara TNALPwVIKAd KEvTpa

Ta autopaTa KEVTPQA eEEAIXTNKAV WG £EAG:

1. Apxik@ ATav nAektpounxavikd. O ouvoé-
o¢€lg yivovtav unxavikd pe mn Bondeia €1di-
KWV NAEKTPOUAYVNTWY TTOU AéyovTal pw-
otpes A peAE. O1 nAekTpOPAyVATEG auToi
kaBodnyouacav dId@opoUG PNXaviououg ol
OTTOI0I  TTPAYMATOTTOIOUCAV TIG GUVOECEIG
(ZxAua 7.1.5).

2. ApyOTEpQ, Ol PNXAVIKEG OUVOETEIG QVTIKA-
TAOTAONKAV PE NAEKTPOVIKEG KAl T KEVTPA
ovopdoTnkav nAektpovikd kévipa. Or ouv-
0€0eIg Twv cuvdpounTwy e£akoAouboucav Syiua 715 Or unyaviopol evé nhe-
va yivovTal Pe EeXWPIOTEG YPOUPES. KABE  krpopnxavikou kévipou.
ouvdeon atracyoAouoe TTAAPWG JIO YPOU-
MA (A éva KUKAwpPa oTo KEVTPO) yia 600 XpOvo diapkoUae n opiAia. Ta kévtpa
auTd gixav TIG id1EG duvaTOTNTEG PE TO NAEKTPOUNXAVIKE, aAAG Adyw TNG Xpn-
OIhOTTOINONG NUIOYWYWYV avTi TTOAITTAOKWY NAEKTPOPNXOVIKWY HNXAVICHWY
ATav o agidtmmaoTa, AtTav 100 QopEég TTo ypriyopa, o @Tnvda Kai dev XpEId-
Covtav auvTtipnon. Emiong, kateAduBavav pikpdtepo dyko, TTpdyua 1diaitepa
ONMAVTIKOG OTa HEYAAQ AoTIKA KEVTPQ.

3. TeAikd@, Ta onuepPIva aUyxpova KEVTPA gival wneiakd, OTTou n ouIAia TTpwTa
METOTPETTETAI O WNOIOKO orfua pe avaloyownogiokd petatrpotréa (ADC) kai
OTn OUVEXEID N oUVOEDN TWV CUVOPOUNTWYV YIVETAI PE TTOAUTTAEEN OTO TTEdIO
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Tou Xpovou. AnAadr) uTTopouv va poipalovTal TauTdxpova éva KavaAl TTepIo-

OOTEPOI TOU EVOG OUVOPOUNTEG.

Ta autopaTa Yneiaka KEVTPa eEEAIXONKaV Kal auTd, YIO va QVTIMETWTTIOOUV TNV
augavopevn {ATNon o€ TNAETTIKOIVWVIOKEG UTTNPETieg. H ¢Tnon agopd Kal o€ TTa-
POXI VEWV YpauuwV aAAd Kal o€ TToIGTNTA Kal TaXUTNTA. Ta yn@lakd KEvTpa PTro-
poUv va KaAUWouv OAOUG TOUG GUVOPOUNTEG HIag TTOANG. MTropei dnAadn €vag
OUVOPOUNTAG VA ETTIKOIVWVEI JE OTTOIOVONTIOTE AAAO KOl GE OTTOIAVONTTOTE OTIYMN,
KAvoVTag TNV TNAEQWVia pia kKaBoAikn uttnpeaia.

MNa Tnv armokardoTaon PIag TNRAEQWVIKAG oUVOEONG O€ £va KEVTPO XPEIAdeTal
«OUVEVVONON» TOU KAAOUVTOG GUVOPOUNTH HE TO TNAEQPWVIKO KEVTPO. 2TO XEIPO-
Kivnto ouoTnua n ouvevvonaon autn yivotav Tpo@opiké avaueoa oTov KaAouvTa
KOl OTO XEIPIOTH. APXIKG ETTPETTE O GUVOPONNTHG TTOU KOAEI va avayyeiAel aTO XEl-
pIoTA TOV apIBud Tou KaAOUPEVOU GUVOPOMNTH KOl TTEPIUEVE Va TTAPEI ATTO auTOV
OXETIKEG TTANPOPOPIEG, TT.X. OTI O KOAOUUEVOG eV aTTavTd A OTI OMIAET YE KATTOIOV
@AAo cuvdpopnTr. O XeIPIOTAG €TTiONG aTTOKABIOTOUCE T OUVOEDT KAl TTAPAKO-
AouBouaoe Tn dieCaywyr] TNG CUVOIOAECEWG.

270 QUTOUATO OUWG KEVTPO N OUVOEDN TTPAYUATOTIOIEITAI ATTO PNXAVEG, TTOU
d¢ev katahapaivouv Tnv avBpwTrivn yAwooa. 'ETal n aviaAAayr] TTANpo@opIiwy yi-
VETAl e OUO DIAPOPETIKOUG TPOTTOUG.

e O ouvdpounTNG OTEAVEI TIG EVTOAEG TOU OTO KEVTPO HE TN HOPQPI NAEKTPIKWY

TTAAUWV ) 0€ ouvduaouoUg TOVWY Kal
® 10 KEVTPO ATTAVTA pe SIAPOPA OKOUCTIKA OAuATa ) NXooHUaATd, OTTwg Aéyo-

VTal, TTOU TO KaBEva £XEl IO EEXWPIOTH Onuaaia.

Kai aTig 800 TTepITTTWOEIG o1 TTAnpo@opieg aAAdlouv pop®r, dnNAadr) KwdIKOTTOI-
ouvrtal. O1 Mo oNUAVTIKEG AETTITOPEPEIEG QUTWV TWV NXOONUATWY Ba TTapoucia-
OTOUV TTOPAKATW OTNV TTAPAYPAPO TNG oNuaTtoddTnong Tou SIKTUOU.

7.2.2 To TNAETTIKOIVOVIAKO SiKTUO

Mia peyadAn TOAN dev PTTOPEl va €EUTTNPEETNOET e Eva HOVO TNAEQPWVIKO KEVTPO
yia TToOAAOUG AGyouG:

e To KOOTOG TNG EYKATAOTACNG CUVOPOUNTIKWY YPAPHWY TTou Ba &ekivouoav
atod €va TNAEQWVIKSG KEVTPO Kal Ba KaTéAnyav oTnv KABe oikia Ba Tav TToAU
MEYAAO.

® Y& TTEPITITWON ATUXNMATOG i} QUOIKAG KOTAOTPOPNG Ba VEKPWVOVTAV OAEG Ol
TNAEQWVIKEG YPOAUUES TNG TTOANG.

® Qa ATav TTOAU dUCKOAN OTTOIGOATIOTE TPOTTOTIOINGN A ETTEKTACN O€ £va TOOO
MEYAAO aPIBUO YPOUUWY KAl CUGTNHATWY CUYKEVTPWHEVWY € £€va onuEio.
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MNa 1o Adyo auTd yiveTtal évag axedlaguog yia Tov apiBud Twv KEVTPWVY TTOU
Ba eykataoTaBouv o€ pia TTOAN KaBWG Kai yia TNV €mAoyA TNG KAataAANANg B¢-
ong, €101 WOTE va £EA0PAAIOTEI N KAA TTOI0TNTAY ETTIKOIVWVIOG PE TO EAGXIOTO
duvaTto K6oToG. Ta KEvTpa pIag TTOANG ovoudlovTal aoTiKd | TOTTIKA TEPLATIKA

KEVTPa Kal guvdéovTal HETaEU Toug oxnuaTido-
VTaG TO aoTIKO OikTuo (To TEAEUTaio ovopdadeTal
Kal ouvoepounTIKO OIKTUO | GUVEPOUNTIKOS L6
X0¢). 'Eva teppatikd KEVTPO gival katd kavova
QAOTIKO KEVTPO MIag TTOANG 1 evog Xwplou Kai
ecuttnpetei ouvBwg 10.000 ouvdpounTég. ¢
pia TTOAN e TTEPICTOTEPOUG CUVOPOUNTEG XPEI-
afovTtal avTioToIXO TTEPICTOTEPA TOTTIKA KEVTPQ.

H olvdeon Twv aoTIKWV KEVTpWY O¢ yiveTal
ME Tuxaio TPOTTO. YTTdpxel €va €10IKO KEVTPO
OTO oTroio cuvdéovTal OAa Ta QOTIKA KEVTPO
MIag TTOANG ) YI0G TTEPIOXNAG, TO OTTOI0 OVOUd-
CeTan kKouBikd KEvrpo (yia cuvTtopia Ba avagé-
petal KouB.K). Eival gykareotnuévo ouvABwg
aTov idlo XWPOo 1 oTo idlo KTipIO UE TO ACTIKO
KEVTPO TnNg otroudaidtepng TTOANG TNG
TTEPIOXNG.

MNa va yrropouv ol KATOIKOI PIag TTo-
ANG va €TTIKOIVWVOUV JE PIO ATTOMOKPU-
opévn TTOAN o€ GANO VOO, UTTAPXE! Eva

TepuaTiké Kévipo

TepuaTikod
Kévipo
TK2 Tep’panK() TKA1
Kévtpo
A r
ouvdpounTég

Zynqpa 7.2.1 O cuvdpountig B emi-
KOIVWVEI Pe Tov [T XpnoIgoTroivTag
10 TEPUATIKO KEVTPO TK1. O1 ouvdpo-
unTéG A Kal B yia va €TTIKOIVWVATOUV
xpnoiygotroiotv 1o TK1, TK2 kar 1o
KOMBIKO Kévipo. Kal oTig duo Trepl-
TITWOEIG N OUVOEDT AEYETAI OOTIKN.

. s . KopBiko KopBikd Koppiko
EexwploTd dikTUO TO UTTEPAOTIKO. TO KévlTpo KévTpo Ké\gpo
UTTEPAOTIKO OIKTUO OUVOEEI HETAEU TOUG 2
OAa Ta KOPBIKG KEVTPA TA OTTOIO CUYKE- 1K1 Tepuamka TK4

. —_— ' Kevipa T2 TK3
VTPWVOUV TNV aaTIKA Kivnon. : :
H oUvdeon Twv KOUBIKWY KEVTPWYV ouvdpouNTES
A B r

yivetal péow Twv Kipiwv Kévipwv,
OTTWG @aivetal oTo oxAua 7.2.2. Ta

KUpia Kévipa otroteAolv pépog Tou Zynpa 7.2.2 To utepacTikd SikTuo ouvdéel Ta

«KOpPHOU» TOU €BVIKOU UTTEPACTIKOU OI-

KOUBIKG Kévipa peTafl Toug. Ta Kupla KévTpa
BpiokovTal £va eTTiTTEdO TTOPATIAVW OTNV IEPAP-

KTUOU Kal gival OUVONIKA 43. ZuvABWS  yia Tou SIKTUOU Kal EAEYXOUV TNV UTTEPOGTIKY
BpiokovTal oTnV TTpwTeUouoa Tou KGBe  Kivnon. 1o kaTwrepo emimedo Bpiokovial Ta

vopou.

TEPUATIKA KEVTPOA.

1 H mroidtnta g tAspwvikng ypauuns kabopiletai amd tov O1ebviy opyavioué CCITT
(A1g6vng 2uuBouleuTikn TnAspwvikn kai TnAgypagikn EmiTporn). Zhuepa o opyavioudg ovo-

uadlerar ITU (International Communication Union).
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BOPUPOPIKEG CEUEEIG

uTroBpuxIa KaAwdia

Nigbvég

OIEBVEG dikTUO i
Kévtpo

Aigbvég
Kévtpo

Mpwretov

) MpwretovTa
Kévtpo

Kévtpa

OikTUO KOpHOU
(uTtepaoTIKG

6ikTuO) .
Kopia

Kévtpa

KopB. | KopB. |KouB. |Koup. WG]
Kévipo |Kévipo JKévipo [Kévrpo Kévpa
1 4
Aiktuo TrpdoBacng
(aoTIKS BiKTUO) Tepparika
Kévtpa
, \ \ Ipappég ouvdpopwy

Zyqpa 7.2.4 H oluvdeon aoTépa XPNOIPOTIOIET Ai

YPOUMEG (HIKPO KOOTOG KOTAOKEUNG JIKTUOU), AAAG

TTOIEG OTTO QUTEG UTTEPQPOPTWVOVTAI KABWG PHETAPEPOUV
peyAaAo HEPOG TNG Kivnong. ZT0 ONUEPIVO BiKTUO TNG XW-
pag Ta Mpwtevovta kEvipa Kal Ta Kupia evotrolouvTal
Kal ovopadovtal TAéov Kupia Kévtpa. Autéd emmiBaAAeTal

KQI OTTO TNV AOTIKA XPEWON KANGEWY EVTOG VOUOU.

KED®AAAIO 7

Zyqpa 7.2.3 H mAnpng diacuvdeon (fj TToAu-
YWVIK) ouvdeon R ouvdeon Bpdxou - mesh)
TTAPOUCIAZel TO TTAEOVEKTNHA OTI dUO KEVTPO
ouvdéovTal aTreuBeiag Ki €701 | oUVOEOT ATTOKO-
BioTatal TaxUTaTta. MelovekTApaTa TNG cuvoEoe-
WG AUTAG €ival: a) 0 HEYGAOG apIBUOG YPAUHWY
Kai B) n Kakn ekpeT@AAeuan Toug, dedopévou OTI
aTTé KABe ypauun TepVA Yovo n apoifaia Kivn-
on dU0 KEVTPWV.

Ta Kupia Kévipa oe ouvou-
QAOMO PE Ta KOMPIKA aTTOTEAOUV
TO UTTEPAOTIKO OIKTUO Kal Aéyo-
vtal dloBIBacTIKA KEVTpa, OIOTI
Oev guvdéovTal YE TUVOPOUNTEG
OAAG BIEKTTEPAILIVOUV TNV Kivn-
on aTo JikTuO.

H mapamavw dounl Tou Tn-
AetmikoIvwviakoU  BIKTUou  (OX.
7.2.2) AEyeTal IEPAPXIKNA. ZE MIO
TéToI0 dOMN N Kivnon o€ dUo Ké-
vTpa Tou idlou TITTESOU TTPAYO-
TOTTOIEITOI OTTO TO APECWG ETTOE-
VO OTnV Igpapxia KEVTPO, T.X. Ol
ETTIKOIVWViEG avaueoa aTo Kopp.
Kévtpo 1 kai o1o Kopp. Kévtpo 2
TTpaypatotrolouvTal atd 1o Kupio
Kévtpo 1. Mha TéTola 1papxi-
KN Sopn 3IKTUOU TPOOPE-
pel MOAAG mAgoveEKTHHOTA
oTn dlaxegipion TG Kivhong,
OTOV EVTOTIOMO KOl TNV £Mmi-
Auon mpofAnuarwv, oTnv
EMEKTAOCT TOU SIKTUOU, OTNV
avaBaduion Twv KUKAwpa-
TwWvV, dAAd Kai oTOV TPOTO
mou divovTail o1 apiduoi kKAR-
ong o€ KaGBe ocuvdpounTn.

H olUvdeon twv Kipiwv Ké-
VIpWV HETOEU TOUG WTTOPEI va
yivel katd 800 TPOTTOUG:

YEQ
KG-
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a) Me mARpn dilaolvdeon (TTOAUYwVIKA 1 olvdeon Bpoxou-mesh), é1Tou 10O
KaBéva kévTpo ouvdEeTal KT euBegiav pe OAa Ta GAAa kévTpa (oxnua 7.2.3) kal

B) AkTIvwTd (AéyeTal Kal aoTEPOEIDNG OUVOEDN, OXNHa 7.2.4).

H kB¢ pia olvdeon €xel Ta TTAEOVEKTAMATA KAl TA UEIOVEKTHNATA TNG. TNV
TPAEN, KaTd TN dlapdpPwaon evog UTTEPAOTIKOU SIKTUOU ouvdudlovTal Kail ol U0
TPOTTOI YIO VO ETTITEUXOE TO KAAUTEPO ATTOTEAETUA. 2TIG XOUNAOTEPES BaBUidES TOU
OIKTUOU, OTTWG Ta KOMPIKA KEVTPA, N oUvOEDN €ival KUPIWG AKTIVWTHA, VW OTNV
uywnAOTEPN Babpida xpnoipoTrolgital kai n TARPng dlacuvdean (Bpodxou).

To utrepaoTikd dikTUO TNG EAAGDBOG gival TTOPAdEIypa VOGS TETOIOU WIKTOU OI-
KTUOU, TO oTroio TrepIAapdvel Ta eTTTd MNpwTtelovTa Kévrpa Tng xwpag. Ta kévipa
QUTA ATTOTEAOUV TUAMA TOU UTTEPACTIKOU SIKTUOU Kal aVAKOUV OTnNV avwrtaTn Bab-
pida TnG 1epapxikrg douns. Kdabe Mpwrtetov Kévtpo eguttnpetei Ta Kupia Kévrpa
MIag PEYAANG TTEPIOXAS Kal auvhBwg auoTeyddeTal Je To peyaAuTepo Kupio Ké-
vTpo TNG Treploxng authg. OAa Ta Mpwrtelovta Kévrpa ouvdéovtal pe 1o AlEBvEg
Kévtpo (0x.7.2.4).

7.3 ZHMATOAOTHXZH XYNAPOMHTH - APIOMOAOTHZXH

H onuatodotnon

To QuTOPOTO KEVTPO  ETTIKOIVWVEI

P p Ta 1I81WTIKA TNAEQWVIKG KEVTPA, Ta OTTOIx
ME TOV ouvdpounTA Kal avaAoya pE TIG

gival yvwoTd Kal wg «OeUTEPEUOUTEG» )

EVTOAEG TTOU OEXETAI ATTO QUTOV EKTEAEI PBX (Private automatic Branch Exchange),
Kd‘lTOIEg )\EITOUpVI'F.g yia va G'ITOKGTGOTﬁ- XpnoiyotrololvTal G€ KTipIa, ETAIPIEG Kal Op-
. . . yaviopouUg Kal €EUTTNPETOUV TNV E0WTEPIK

o€l MIa 0UV6£0I’]. H emkovwvia auTn . . .
. . . ) TNAEQWVia aAAd kai Tn 81acUvdEon We TO dn-
ovopddetal onpavon r onuaroddton. HOOI0 TNAEQWVIKS BIKTUO. Z€ AQUTA T KEVTPQ
MNa Trapddeiyua, To ofjua koudouviauou, UTTapxouV Kal GAAa nxoonpaTa yia Tn Siek-

TTEPAIWON OUVOECTEWV PETALU ECWTEPIKWV

Ol TTAAWOI €TTIAOYNG QVIAKOUV OTNV TnAg- KOl EEWTEPIKAY YPQILV.

QWVIKA anuatodotnon. H anuatoddTn-
on dlokpiveTal og OUO KATNYOpPIES: a) o€
QuUTA avapeoa OTo CUVOPOUNTH Kal TO KEVTPO Kal B) o€ auTh HETAgU Twv KEVTPpWV. Ta
oAuaTa onuaToddTNoNG BIOKPIVOVTAI ETTIONG O€ AUTA TTOU YivovTal QvTIANTITA Kal O€
QuTA TToU B¢ YivovTal avTIANTITA aTrd To XPAOTN. Ta avTIANTITA aTtTd TO XPErOTH OVOUd-
{ovTal NXOOAUATO KAl TTOPAYOVTAl OTA KEVTPA ATTO [Ia YEVVATPIO ouxvoTnTag 450HzZ.

TnAepwviK) onNpATOod0TNON OVOHAleTal TO OUVOAO EKEIVO TWV
oNUHATWV TTOU avTaAAdooovTal HETASU TNAEPWVIKWYV KEVTPWYV N HE-
TalU TNAEPWVIKWYV KEVTPWYV KOl CUCKEUWV YIid vVa EMTUXOUV, Va
urtooTnpi§ouv Kal TEAOG va S10KOTITOUV HIa THAEQPWVIKH oUVSEoN.
Tov TTpWTO KAIPO TNG TNAEPWVIOG TTOU 01 KAROEIG ETTITUYXAVOVTAV PJECW TNAEQW-
VATPIOG N onuaTtoddtnon yivotav xelpokivnta. Me tnv €€€AIEN Tng TeEXvoAoyiag n
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OoNPaTOdOTNON £XEl Yivel 101IaiTEPA TTOAUTTAOKN KAl €EUTTNPETEI OUVOETEG AcITOUp-
yieg, 6TTwG KANOEIG e avaaTpoen?! xpéwan, TTpowdnaon TnG KARoNG o€ GAAN Gu-
OKEUN K.ATT.

7.3.1 Znuatoéornon ovvépountn

H perddoon Twv onudvoswv avapeoa
0,2s 0,7s o€ KEVTPO Kal ouvOpouNnTr €CapTaTal atmod
0,3s 0,8s TNV KOTAOTOON TNG TNAEQWVIKIG CUOKEUNG.
Ymrdpxouv ol €€1¢ dU0 KaTaoTACEIG:
OrHa évapgng emAoyng a) H katdoTtacn npepiag, 6TOU TO
1s akouaTiké gival TTdvw aTn ouokeur] (on-
9s hook). H cuokeun gugavifeTal wg avol-
XTO0 KUKAwMO Kal uttdpxel 1adon 48V oe
ofHa eAeuBEpoy OAO TO UAKOG TNG YPOMMAG XWPIS va diép-
XETal pevpa.

B) H katdoTtaon, 6TTOU GTTOUAKPUVE-
TAl TO OKOUOTIKO atrd Tn Béon tou (off-
OFG KaTEANUEVOU hook). H ouokeuny ouvdéeTal oe oeIpd
ME TOUG aywyoug TnG YPAUMNAG Kal £TOI
dnuioupyeital éva pedpa NG TAENG TWV
30mA, T0 oT1T0i0 dIaTPEXEI TO TUVOPOUNTI-
K6 Bpdxo. H téon oTa dkpa Twv dUo aywywyv JeIwveTal atro Ta 48V ae Trepitrou
10V avdAoya pe Tnv ammdéoTacn amo 10 KEVTPO.

To pedua TTOU dlappEéEl TO GUVOPOPNTIKO BPOXO EVNUEPWVEI TO KEVTPO OTI O
ouvOPOUNTAG £XEI ONKWOEI TO OKOUOTIKO (MIKPOTNAEQPWVO) TOU Kal €TTIBUME va
TTPAYUATOTTOINOEI PIa OUVOIGAEEN. To KEVTPO TTPOETOINAETAl VA TOV EEUTTNPETA-
oel. Otav givail €Toiyo, oTéAvel oav emBeBaiwon oTov KAOAOUVTA £va €18IKO NXOon-
Ma, TOo OTT0i0 OVOUACZeTaI NYOTNUa Evapéng emAoyA¢ (To «a» Tou KWwdIka Mopg Kai
gival To oAua TTou akouyeTal, OTAV GNKWVOUUE TO OKOUGTIKO).

2Tn ouvéXela o KaAwv axnuartifovrag Tov aplBud oTéAvel Toug TTAAPOUG 1 TO-
vougG €TTIAOYNAG. To oUVOPOUNTIKO KEVTPO avayvwpilel TNV €TTIAOYA Kal EEKIVA TN
ouvoeon. KdBe ouvdeon trepIAauBAvel OpIoPEVA KUKAWUATA, TTOU EVWVOVTAI JE-
TagU Toug. MNa va xpnoiuotroinBei éva KUKAwPa o€ pia oUvOean, TTPETTEI TN OTIYUN
TTOU TTPAYUOTOTTOIEITaI N oUVOEDN auTd va gival eAeUBepo. H elpean evog eAeU-
Bepou KUKAWMATOG YiveTal atTd TO idI0 GUVOPOUNTIKO KEVTPO 1 a1rd GAAa KEVTPA.
To TTpwTO €AeUBEPO KUKAWPA TTou BpiokeTal katahapBaveTal (deopeUETaI) yia va
gpTTodifovTal AAAEG OUVOEDEIG va KOTOAGBOUY TO id10 KUKAWA.

0.15s 0.15s 0.15s
0.475s 0.475s 0.475s

Zynpa 7.3.1 O1 SIGPKEIES TWV (NXO)TNHATWY.

1. Xpéwan otov kKaAoUuevo Kai i aTov KaAouvra auvopounTtn.
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Av 6Aa Ta dloBéaipa KuKAwPaTa gival AdN KatelAnuuéva atrd GAAeg ouvdia-
AE€eIG, N auvdean Oev PTTOPEI VO TTPOXWPNCEl KAl 0 CUVOPOUNTAS AauBavel To
nxoéonua kareiAnuuévou (1o «€» Tou aA@apriTou Mopg kal AEyeTal 0T TO TNAEPWVO
TTOU KOAEoape «Bouilel»). To idio ofjua oTEAvETal ATTO TO KEVTPO GTOV KAAOUVTQ,
otav n ouvdeon @BAcel oTov KOAOUUEVO OUVOPOUNTH, AAAG QUTOG PIAG PE KA-
TT010vV GAAO cuvdpouNnTH, gival dNAadH KATEIANUPEVOG.

Av 0 KaAoUpevog gival EAeUBEPOG, 0 CUVOPOUNTAG TTOU KAAEI TTaipvel TO onua
eAeUBepou (To «T» Tou aA@apriTou Mopg Kal AéyeTal 0TI TO TNAEQWVO «XTUTTAY ). Me
TOV i010 pUBPO OTEAVETOI OTOV KOAOUUEVO TO KANTAPIO PEUHA (CAUA KOUDOUVI-
OpoU), To oTroio gival Jia evaAAacoduevn Tdon peydhou TAdToug (90 V RMS) kai
ouxvoTtnTag 25 Hz kai kavel va nxei 1o koudouvi TNG GUOKEUNG TOU.

OT1av 0 TEAEUTAIOG ONKWOEI TO OKOUATIKO, KAEIVEI 0 GUVOPOUNTIKOG Tou BPOXOG,
TO KEVTPO BIAKOTITEI TO OO KOUSOUVIGHOU, YEYOVOGS TTOU XAPAKTNPEICEl TNV évap-
&n TN ouvdilaA&é§ewg. ATTokaBioTaTal N TNAEQWVIKN ETTIKOIVWVIa Kal apXilel n
XPEWON TNG OUVOIOAECEWG.

To TéA0g TNG CUVOIOAEEEWG KOl TNG XPEWOEWGS XAPAKTNPICETAI PE TNV ATTOBEDN
TOU JIKPOTNAEQWVOU TOU KAAOUVTOG OUVOPOUNTH, TTPAYUA TTOU SIOKOTITEI TO OUV-
OpounTikd Tou Bpdxo. Otav kAcioel 0 KaAwv, N ouvdIGAeEn Ba TTepaTwOei Kal n
xpéwan otapard. Etiong, 1o 6Ao cuoTnua (CEUKTIKO SIKTUO, KUKAWHATA KEVTPWY
K.ATT.) atreAeuBepwveTal.

Ortav pia KAAoN TTPOoOopICeTal YIO PHAKPIVO GUVOPOMNTH, AUTA TTPETTEl va dIa-
BiBaoTel péow evodg i TTEPICCOTEPWY KEVTPWY. Ta aTTapaiTnTa CAPATA YIA TNV
évapgn G ouvdIGAEENG, OTTWG TO O KaTeIAnPuévou A eAeUBepou, TTPETTEN va
O1EABoUV aTTd OAa Ta EVOIAUETA QUTA KEVTPA. YTTAPXOUV PECA OTA KEVTPA EIDIKA
KUKAWMOTA A KavaAia, Ta oTToia avaAapBavouv Tn PETAQOPd QuTWY TwV CNua-
Twv. H onuaTtodotnon Petagl Twv KEVIPWV gival Mo oUvBeTn atrd Tn onuatodo-
TNon KEVTPOU-ouvOpouNTH Kal Ba TTapouciacTei HETA TNV apiBuodoTnan.

7.3.2 Ap1BuodoTnon

H apiBuoddtnon Twyv cuvdpounTwyY Kal Twv KEVTPWYV YiveTal e Baon TIG OU-
otdoeig Tou C.C.I.T.T. Z0upwva Pe TNV 1EpapxIKr doun Tou SIKTUOU TNG XWPAG Ta
KEVTPA XwpilovTal O€ TTEVTE ETTITTEDA:

1. Aigbvn,

2. NpwTtevovTa,

3. Kupia,

4. KouBika Kkai

5. Tepparikd Kévtpa

Ta MpwTtevovTta KEvTpa e TOUG AVTIOTOIXOUG XAPAKTNPIOTIKOUG aplBuoUs KAR-
OEgWV QaivovTal oToV TTivaka 7.1.
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MpwTedov
Kévtpo

Ap16pdg
KAjong

ABnvwv

Oea/vikng

Aapiong

Kopahag

MoaTpwdv

TpITTéAewg

HpaxAeiov

I O |G|k~ W

IMivakas 7.1 XapakTnpIoTIKoi

apIBpoi KANONG TwV TTPWTEUOVTWYV

KED®AAAIO 7

H 1repioxn kB¢ MpwtevovTog KévTpou uTro-
dlaipeital o€ PIKpOTEPQ TUNPaTA, oTa Kupla Ké-
VTpQ, Ta oTroia €ival 43 Kal £X0uV £yKaTOOTOBEI
KOTd TTpoTiuncn OTIG €0PEG TWV QAVTIOTOIXWV
vopwyv. KdBe Kupio KEvtpo €xel XapakTnpIoTI-
KO apiBud KAAoewg diyneio apiBusd, OTTou 1o
TPWTO Yneio gival Tou Mpwrtedovtog Kévrpou
OTO OTT0i0 AVNKEl Kal To OEUTEPO YWNYio gival xa-
pakTnpIoTIKG Tou Kuplou KévTpou.

MNa mapddeiyua, oto MNMpwTtetov Kévrpo Ka-
BaAag uttayovtal Ta TTévTE Kipia Kévipa tTou
paivovTal gToV TTivaka 7.2.

Oupoia, kébe Kupio Kévtpo utrodiaipeital o€
KouBikda Kévipa (KouB.K.), Ta otmoia xapokTn-
piovTal aTo €BVIKO oUCTNHA apIBPOdOTNONG UE
Tpia wnoia, atrd Ta otroia Ta dUO TTPWTA CUWTTI-
TITouv Pe autd Tou Kdpiou KEVTPOU GTO OTTOIO
QVAKOUV Kal TO TPITO Yn@io XapakTnpicel 1o idlo

Ma va emAeyei kamoio amoé Ta KouRika Ké-
vipa Tou OIKTUOU, TTPETTEl va TOoTToBeTnOEi TO
«0» oav TpwTo Yneio. Mg 10 undév oav Tpw-
TO Yneio uiag KARoNG avayvwpilel 1o KEVTPO

KEVTPWV.
Kupio Ap16pdg
Kévtpo KAjong
Kofarag 51 10 KopB.K.
Apduag 52
Kopotnvig 53
=avens 54
ANeE/TTOANG 55

OTI TTPOKEITAI VO TTPAYMATOTIOINBEI UTTEPACTIKA

IMivakas 7.2 ApiBuoi KAong KUpIwv
KEVTPWY Ol OTTOIOI AVIKOUV OTO
TTpwTeUoV kéEvTpo KaBaAag.

KANon.

210 KUplo Kévtpo Apapag pe XapakTnpIioTiKO api6-
Mo 52 utrdyovral:

a) To KopBiké Kévrpo Apduag pe apiBud 521,

) To Kou. Kévtpo Mpoootadvng pe apiBuod 522,

y) 10 KopB. Kévrpo Neupokotriou pe apiBuo 523 kai

0) 10 KouB. Kévrpo MapaveoTiou pe apiBud 524

To TrapaTtrdvw TTapddelyua @aivetal oTo oxua 7.3.2.

Ta KopBikd Kévipa Tng xwpag Ta oTroia gival Tre-
pitrou 250 uttodiaipouvTal o€ TeppaTikd Kévrpa. OAa
Ta Teppatik@ Kévipa Ta OTmoia avAKouv o€ KATTOoI0
KopBiké Kévtpo €xouv Tov idlo XapaKTnPIoTIKO apiB-
HO KAong. To TARBog Twv Teppatikwyv Kévipwy ei-
vai Trepitrou 2.000 kai Ta 6p1d Toug Katd diacTrpaTta
ueTaBaAovral. Ta épia kaBopilovTal KABe popd aTrd
OXETIKEG MEAETEG, 01 OTToieg PBaaifovial g€ dlIAQopa
KPITAPIO, OTTWG YEWYPAPIKA, BIOIKNTIKA, TNAEQWVI-
KOU €vOIQ(PEPOVTOG, OIKOVOMIKOTEXVIKA, duvaTdTnTag
OpPOPOAGYNONG TNG KivNoNg K.ATT.

H ogipd Twv yneiwv pe Tnv
oTToia TTPETTEl VA Yivel N ETTIAOYA
€VOG ouvdpounTh, OTO UTTEPA-
OTIKO diKTUO, €ival n €¢NG:

MpwTta 10 «0», OTN CUVEXEID
TO XOPOKTNPIOTIKO apIBud Tou
MNpwTtevovTog KévTpou, ETTEITa TO
XOPOKTNPIOTIKO aplOud Tou Ku-
piou Kévtpou, KatétTiv 10 Xapa-
KTNPIOTIKO apiBuod tou KopPikou
Kévtpou kai TéAOG TOV QpIBud
Tou guvdpounTr]. TotroBeTnUévVa
Ta Yn@ia Ye TNV TTOPATTAVW OEI-
pda atroteAoUV ToVv £6VIKG apiBud
KARong tou ouvdpountn. IXn-
paTidovtag Ta wneia e auth Tn
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Mpwrtetov Kévipo
KABANAY Y1epaoTikd
AP.KA. 5 6ikTUO

ZEUKTIKO dikTUO Kupio Kipio Kupio
Kévtpo Kévtpo Kévtpo
KaBdAag Kopotnvrig AAegavdpouTToAng
Ap. KA. 51 Ap. KA. 53 Ap. KA. 55

KopB. Kévpo KoB. Kévtpo KoB. Kévtpo KopB. Kévtpo KopB. Kévrpo
DNpdpag lMpocotadvng Neupoxorriou MapaveaTiou Aiduporeiyou
Ap. KA. 521 Ap. KA. 522 Ap. KA. 523 Ap. KA. 524 Ap. KA. 523
TepHOTIKG AaTIKO
ouvdPOUNTIKO KEVTPQ dikTUO
SikTuO . . .
21 ZuvdpopunTég 32 Ap. KA. = ApiBudg KAnong 23

Zyfqpa 7.3.2 H apiBuodTnon Tou SIKTUOU ENTTEPIEXE! TNV IEPAPXIKT dopr.
>1a Mpwrtevovta Kévipa divetal £va wneio kai gival aTo TTpwTo emiredo, oTa Kupia Kévrpa
Sivovtal dUo wneia Kai gival oTo OeUTEPO ETTITTEDO K.O.K.

ogIpd, O TTapaTTdvw ouvOpPOoUNTAG UTToPEi va KANBEI atrd otrolodrToTe onpEio TNG
XWPOG.

MNa mapadeiypa otav éva KouPikd Keévrpo €xel aplBud kAnoewg 1o 1, 10 KU-
pio Ké&vtpo oTo 0TT0io avikel £xel To 2, To MNpwTeUov KEVTPO OTO OTT0i0 AVAKEI TO
KUpio Kévtpo €xel xapakTnpioTikO aplBud 1o 4 kal 0 ouvOPOUNTAG €xel apiBuo
KAAoEwG 10 9876, 0 £BVIKOG apIBudg Tou cuvdpounTr autou gival o 04219876.

MNa Tnv opydvwaon TG apiBunong Twv UTTEPACTIKWY KEVTPWYV IoXU0UV 01 €EAG
TTAPATNPEAOEIG:

a) To «1» wg TTPWTO Ynio TTapéxel Tn duvaTdTNTa OUVOECNS UE TO TTANPOYO-
piakd kEvTpo (.. 141, 151, 131, 132 K.ATT.) ] yia TTapoxr] d1a@dpwV TTANPOYO-
PIWV A UTTNPECIWV.

B) To TAB0G TwV YNeiwv €TTIAOYAG YIa KABE cuVOPOUNTH MIOG XWPOG TTPETTEI
va eival TavTta 10 9 (9 wneia yadi ye 1o «0»). MNa kaBe cuvdpounTA Tou dieBvoug
OIKTUOU, TO GUVOAO TwV Wn@iwv €mmAoyAg padi pe 1o «00» TTpéTTel va gival 10
TOAU 13. H TTapatdvw apxr TTPETTEl va TnEEiTal cUPQWVA JE TIS CUOTATEIG TWV
O1EBVWV 0pyavIoUWYV Kal a@opd To TTANB0C Twv wn@iwv €TTIAOYAG yia KABe guv-
dpounTn pIag Xwpeag.

Y) 210 peydAa aoTIKA KEVTPA, OTTOU BPIOKETAI EYKATEOTNUEVO KATTOI0 MpWwTEU-
ov Kévtpo, kaBiepwBnke 1o Yn@io «1» Petd Tov apiBud KAong Tou MpwTtelovtog
Kévtpou. ‘ETar pe 10 041 yivetan emAdoyn Tou Koupikou Kévipou Adpioag, pe 1o
061 emAoyn Tou KouB. Kévtpou Martpwyv, pe 1o 031 Tng @ccoalovikng K.ATT. Me
auTtév Tov TPOTTO YiveTal diaBifaon AiydTEpwY Wn@iwv aToug apiBuous KARoNg
TWV PEYAAWYV AOTIKWYV KEVTPWYV Kal au&avetal n taxutnta €mAoyng. EiIdika otnv



168 KE®AAAIO 7

eploxr TNg ABAvag n etmAoyr kaBopioBnke a1o «01» avti Tou «021» TToU ETTPETTE
Va €ival KavovIKA.

7.4 AIKTYA METATQIHX - METATQTIH MNMAKETON -
APOMOAOTIHXZH

21N onuatoddTNon PETALU TwV KEVTPWY XPNOIPOTToIEiTal 101aiTEPO BIKTUO ON-
paToddTnong (ave¢dptnto amod Ta KavaAia opiAiag). To diKTuo auTd aTtroTeAgiTal
atrd TTOANG avegdpTnTa KEVTPA oNnuUaTodoTnong (Kévrpa 2nuarodornong, S.T.P.-
Signaling Transfer Points) cuvdedepéva petagu toug. Ta S.T.P. ouciaoTikd givai
MEYAAOI UTTOAOYIOTEG, O oTToiol JETARIBACOUV UETAEU TOUG Kal ETAEU TWV TNAEQW-
VIKWV KEVTPWY PeEYAAO TTARB0G dedouévwy. Ta KEVTpa anuatoddTnang £XOUV WG
OUVOPOUNTEG Ta TNAEQWVIKA KEVTPA, Ta oTToia ovopadovtal yia Ta S.T.P. «onueia
onuatodoTnongy. Ta onueia onuatodoTnong (TNAEPWVIKA KEvTpa) diapiBadouv Ta
OfMATA TOUG OTO KEVTPO oNUATOdOTNONG OTTOU UTTAYOVTAL.

To dikTuO ONUATOdOTNONG XPNOIUOTIOIET TNV TEXVIKN UETAYWYNS TTAKETWY. TN
METAYWYI) TTOKETWV TO OO KWOIKOTTOIEITAI KOI KOUUATIAZETAI OE TTAKETA OPICE-
vou unkoug (bits). OAa Ta TTakéTa TOTE €ival dpola JETalu Toug Kal KABe €va dia-
Bétel pia emke@aAida pe Tn dielBuvoN TTPOOPIGUOU. ZTNV TTEPITITWON UETAYWYNS
KUKAwparog ata ouvhAdn kévipa, Katd Tn JIGPKEIQ TNG ETTIKOIVWVIAG, dlaTiBeTal
ouvnBwg éva kKavdaAl (eualkd 3kHz i kavaAl PCM 64kbit/s) atrokAEIOTIKG 0Tn oUV-
deon. AvtiBeTa, OTNV TTEPITITWON PETAYWYNAS TTAKETWY, TA TTAKETA AKOAOUBOUV OI-
d@opoug dpdUOUG YIa va GTACOUV GTOV TTPOOPICUO Toug (oTn dieUBuvar] Toug).
Otav grdoouv aTov TTPOOoPICUO OAG Ta TTAKETA, TTPWTA TOTTOBETOUVTAI OTN OEIpd
Kal JETd ouvappoAoyouvTal yia va ouvB£éaouv To apXIKo aAua.

Ta dikTua peETAYWYAG TA OTTOI XPNOIKMOTTOIOUVTAIl OTIG TNAETTIKOIVWVIEG TTEPI-
AapBdavouv Ta dikTua HETAYWYAG Kal HETAdOONG Kal Ta diKTua onuatodoaiag.

7.4.1 AikTva pstaywyns (Switching)

Ta dikTua peTaywynG atroTeAouvTal amd KOUPBOUG ouvdedepEvoug PETagu
ToUuG. O1 KOUBOI ££eTACOUV TOV TTPOOPICHO TWV dEdOPEVWV Kal BPioKOUV TO OU-
VTOUOTEPO B1aBETINO «OdPOUO» yia To OEKTN. Ta dedouéva (opiAia ) oRuara),
Ta OTTOIa €I0£PXOVTAl OTO BIKTUO OTTO KATTOI0 GUVOPOUNTA ] KATTOIO TEPUATIKO,
OpopoAoyouvTal atrd KOUPo o€ KOUPBO PEXPI TOV TTPOKABOPICHUEVO TTPOOPICHO.
Mepikoi k6upol guvdéovTal pévo pe AGAAOUG KOUPBOUG Kal BeV €XOUV GUVOPOUN-
T€G. AuToi TTaiouv 1o pOAo Tou diafiBaaTr TG TTANpo®opiag. MNa Adyoug agio-
TTOTIAG Ol CUVOECEIG TV KOUPWYV Eival OPKETEG, WATE VA UTTAPXE! Kal OEUTEPOG
EVOAAOGKTIKOG OpOUOG PETAEU Twv ouvdpounTwy. YTTAPXOUV TPEIG BACIKEG UE-



METATOIH - APOMOAOIHXZH XTA THAEMIKOINONIAKA AIKTYA 169

Bodol atTokaTaoTaong ouvoeang dUo
OUVOPONUNTWY A TEPHATIKWY OTABUWY K1
oTa SiKTUO PETAYWYNG: - R
* Metaywyn kukAwparog (Circuit

switching)
e Metaywyn unvupdtwyv (Message

switching)
* MeTaywyn TakéTwy (Packet

switching). K3

T2

K2

7.4.2 MeTaywyn KUKAWuaTog K5
(Circuit switching)

K4

H petaywyr] KUKAWPATOG €ival Te-  Eyrfua 7.4.1 Metaywyr KukAdpatog. O cuvdpo-

XVIKf] KOTA TNV OTTOi0 AQIEPWVETAI HIC untAg T1 €xel éva KUKAwpa ouvdeong pe Tov T2

p . . Méow TWV KOUPBWYV K1 kai K3.

QUOIKN CelEn PETAEU Twv OUVOPOUN-

TWV yia 6An Tn dIAPKEIa TNG ETTIKOIVW-

viag Toug. H olvdeon gival TUNUATIKA Kal aTTOTEAEITAI OTTO THAPATA YPAUPWY TTOU
ouvoéouv Toug OIGpopoug KOUBOUG Tou JIKTUoU. Me Tn PETAYWYR KUKAWMATOG
KGBe ypauun Tou kataAapBAveTal yio pio oUvOeon atracXoAsiTal TTARPWG Kal
QTTOKAEIOTIKA PE TNV ETTIKOIVWVIA TwV dU0 cuvdpounTwy (6TTWS 0TO KAAOIKS Tn-
AeQWVIKO OiKTUO).

To oxnua 7.4.1 rapiotavel éva Té1o10 dikTUO PE 5 kOuBoug (KI, K2, ..., K5) kai
KATTOIO TEPUATIKA 1 auvdpountég (TI, T2, T3).

‘EoTw OTI TO TepUaTikd anueio T1 B€Ael va emmkolivwvAoel he 1o T2. To T1
oTtéAvel oto K1 pia aitnon yia ouvdeon pe 10 T2. O k6uBog K1 (o otoiog eivai
€101KOG UTTOAOYIOTAG) Cekivd TNV avalnTnon yia Tnv emmAoyr dpduou (TTol0G €i-
vail d1aBEaIPog, e AiyoTepn Kivnon K.ATT.), €TTIAEyEl TOV KOUBO K3 peETa@EPOVTAG
TOU TNV aTmaitnon yia ouvdeon e 70 T2. O K3 amokabioTd 10 KUKAWMO JE TO
T2, epbéoov QuaIka 1o T2 gival diaBéaipo. ATé auth Tn oTiyun 1o T1 ytropei va
ETTIKOIVWVEI PE TO T2 oav va UTTHPXE PETALU TOUG Wia aQIEPWPEVN YPAUMN. ZTO
TEAOG TNG ETTIKOIVWVIAG N oUvdean TEPUATICETAI, a®OoU €150TTOINBOUV TAUTOXPOVA
kai ol kopBor Kl, K3, woTe va d1akOWouv TNV KATAANWN Twv KAVOAIWY TTOU TOUG
OuVOEouV.

H xprion NG peTaywyng KUKAWPATOG TTapouaidlel dUo Baaikd PEIOVEKTAMA-
Ta. To TTPWTO €ival OTI TNV WPA TNG ATTOCTOANG TTPETTEN va gival dIaBETIUa Kal Ta
OUo dakpa (cuvdpounTég N TeppaTika). To OeUTEPO €ival OTI yIa TNV ATTOKATACTA-
on TNG €TKOIVWViag, aAAd kai katé Tn dIAPKEIA TNG, Ol YPAUMES gival KATEIANU-
MEVEG aTTO TOUG TEPUATIKOUG 0TOBUOUG ) TOUG CUVOPOUNTEG EITE AUTOI ETTIKOIVW-
vouv €ite Ox1. Yapyouv dnAadn keva diaoTthpaTa xpovou. Me mn xprion ouwg
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Mepikd o116 T TTAEOVEKTAUOTA TNG JETAYW-
YNAG MNVUNATWY givar:

® TNV WpPa TTOU O aTTOCTOAEQG OTEAVEI TO Wr)-
VUHQ, O OTTOOEKTNG PTTOPEI va unv €ival guv-
Oepévog. To BikTUO pTTOpPE Va atmmoBnkeuoel To
JAvUpa Kal va To oTeiAel apyoTePQ.

® H eKUETAAAEUCT) TWV QUOIKWYV CUVOECEWV
(Yypoppwv) gival TTOAU KaAUTEPN, agpou Eva Ka-
VAAI UTTOPE va JIEKTTEPAIWOEI UNVUPATO TTOA-
AWV XPNOTWV.

® YTTapyel N duvatdtnTta TTOAATTARG aTTO0TO-
AAG Tou id1ou pnvUpaTog o€ TTOAAOUG XPHOTEG.

e O €AeyxoG OQAAPATWY UTTOPEI va Yivel
atré 10 BiKTUO.

O1 dUo TepparTikoi aTabuoi €xouv Tn duva-
TOTNTA VO avTaAAGCOOUV unvipaTa Ypauue-

KED®AAAIO 7

NG METAYWYNG KUKAWPOTOG O OUV-
OpouNTEG UTTOPOUV VA XPNOIUOTTOINA-
gouv 6Ao To dlaBéaipo eUpog Quvng
TNG YPOUUAG €XOVTAG WG OUVETTEIN
KAAUTEPN TTOIOTNTA UTTNPECIWV.

7.4.3 MsTaywyn unvoudTwyv
(Message switching)

2Tn YETOYWYNA OUTH O ATTOOTOAE-
ag opyavwvel TNV TTAnpogopia o€
MAVUPa TToU TO Qivel 0TO JIKTUO YIa

Va 0€ DIAPOPETIKO KWOIKA Kal PE DIAPOPETIKA

dlektrepaiwan. To dikTuo TTpowBEi TO
TaxuTnTa.

MAVUPO atrd KOUBOo o€ KOPPBO, WEXPI
TOV TENIKO TTOPaAATTTN. To OiKTUO €K-
METAAAEUETAI TIG QUOIKEG OUVOEDEIG (CEUKTIKA KAVAAIQ) ETAEU TwV KOUBWV yia TNV
OTTOOTOAR PNVUPATWY OAWYV TWV OUVOPOUNTWY. X€ KABE Privupa gival onueEiwpévn
aTnVv apxr n 01eUBuvaon Tou TTAPAAATITN, OUTWG WOTE O KABE KOPPBOG va TO TTPOW-
B¢i oTov TTANCIEaTEPO, OTAV BpEl DIABETIUO QUOIKO KAVAAIL.

ZTOUG KOMBOUG £VOG SIKTUOU HETAYWYHS HNVUHATWY UTIAPXOUV
€181K0i UTTOAOYIOTEG HE HEYGAN PVAHN, TTPOKEIPUEVOU: A) va aTToBnKeUOUV

K1 K2
™

K3

K5

Ke 3214

T2

Zynpa 7.4.2 O ouvdpopntng T1 oTéAvel pia TTAnpo@opia n oTroia Tepayigeral o€ 4 TakéTa. ETéAvel Ta
TrakéTa 1, 2, 3, 4, pe TN ogipd otov K1 0 o110iog yia KABe TTOKETO ETTIAEYEl TOV TTI0 GUVTOHO OPOUO aTTO-
oToARG. 'EoTw 611 1O TTaKETO 1 TTNyaivel atmod Tov K1 otov K2, katdmiv otov K3 kai atré exei otov K5 yia
va kataAigel oo T2. MNa 1o TTakéTo 2 o K1 atmogaacilel 611, £1e1dr oI GAAo1 dpdpol yia Tov K5 gival apkeTd
POopPTWHEVOI Kal 0 dPOHOG yia To KB €xel AiyoTepa TTAKETA € AvaAPOVH, TIPETTEN va To oTeilel aTov K6. ATrd
€Kei TO TTakETO TTPowBEiTal péow Tou K5 o1o T2. To TTakéto 3 akoAouBei Tov idlo pduo pe To 2 Kal To
TTOKETO 4 ToV Opodpo K1 - K3 - K5 - T2.
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Ta Pnvupara, B) va €€eTadouv ToV TTPOOPICKO TWV PNVUPATWY Kal y) va Ta TTPOo-
wOouv o€ €TTOPEVO KOUPBO A OTOUG TTAPAANTITEG. 2ZTOUG KOUPBOUG auToUg Ta nvU-
paTa -600 PIKPO PEyEBOG Kal va £xouv- kaBuoTepouv. H kaBuaTépnan ogeileTal
OTO OTI TO PAVUMA TTPETTEl VO TTApaAn@Bei, va atrobnkeuTei Kal YETA va Bpedei o
OUVTOUOTEPOG BIABETINOG BPOUOG YIO TNV TTEPAITEPW ATTOCTOAN) TOU.

‘Eva Bacikd PEIOVEKTNKA TNG TEXVIKNG AUTAG €ival OTI dev gival KATAAANAN yia
METAdOON €IKOVAG Kal OPIAIOG, €TTEIDN OI KOBUGTEPACTEIG TTOU UTTEITEPXOVTAI OTTO
TOUG KOUPBOUG €ival HeyAAES Kal ayvwoTou JIaPKEIQG.

7.4.4 MeTtaywyn makétwv (Packet switching)

21N METaywyn TTAKETWVY TO KABE PAvuua, TTPIV JETapePBei y€ow Tou BIKTUOU,
TepayiCeTal o€ TTOKETA. TO YAKOG TWV TTOKETWY €ival PIKPO, auvnbwg 128 A 256
XAPaKTAPES. OTIWG KAl OTNV TTEPITITWAON TNG METAYWYAS KUKAWMATWY Kal Jnvu-
MATWV, ol KOuBOI gival JeyAAOI UTTOAOYIOTEG YId TNV TTPOWONCT TWV TTOKETWY OTO
OWOTO TTPOOPICHO.

O1 k6pBoI eEAéyxouV TNV Kivnon Twv TTAKETWY Kal EKPETAAAEUOVTAI TO SIKTUO HE
TOV KaAUTEPO duvaTd TpoTT0. H pETaywyn MakéTWV cUuVvBUalel Ta TTAgEove-
KTAHOATA TS HETAYWYNS HNVUHATWY KOl TS HETOYWYNS KUKAWHATWYV.

Ta mokéTa evOg uNVUPOTOG PTTOpoUV va @TACOUV OTOV TTOPAAATITN XPNOIUOo-
TTOIWVTAG TO KABEva TO OIKO TOU GUVTOPOTEPO dPOUO. 2TO TTOPAdEIYUA TOU OXNA-
paTog 7.4.2 10 T1 B€Ael va aTeilel 010 T2 éva prjvupa, 1O oTToio Tepayietal o€ 4
TTaKETA. Ta TTOKETA, VW £XOUV TOV id10 TTPOOPIoHO, dev akoAouBouv OAa Tov idio
OpOUO Kal YTToPEi va BACOoUV e DIAQOPETIKI TEIPA AT aUTH TToU Eekivnoav. To
T2 Ba TTPETTEl va TO TOTTOBETHOEI €K VEOU GTNV 0pBN oelpd.

YTmdpyxel GAAN Pia TEXVIKA QTTOOTOANG TwV TTAKETWY, OTNV OTIoia, TTPIV EEKI-
Vo€l N a1rooToAr), atrokabioTaral yia otabepry vont ouvdeon petagl Twv dUo
OUVOPOUNTWV I TEPUATIKWY OTABUWYV. TN OUVEXEIa OAa Ta TTAKETA TOU PNvUUa-
T0G Ba TEpATouv dia péoou Tng idlag vonThg auTAg ouvoeons. H TexVIKN auTh
OVOUACeTOl HETAYWYH TMAKETWY VONTOU KUKAWpaTog (virtual circuit).

Ta TTAEOVEKTAPATA TNG METAYWYAG TTOKETWVY PECW VONTOU KUKAWMPOTOG €ival
Ta €ENAG:
® 'EAeyxog opBOTNTAG TNG OEIPAG AWNG TWV TTAKETWV.

e EmBePaiwan Tou 6TI OAa T TTAKETA TTOPAANPONKAY CWOTA.

o Mikpég HETABOAEG TOU XpOvou peTddoong Adyw TnG oTabepng d1adpoung.

o MikpdTepa TTAKETA KABWG dev aTrauTeiTal N TTARPNG diEUBuUVON TOU TTAPAANTITN
o€ KGO TTaKETO.

® Auvardtnta ap@idpoung HETAdOONG EIKOVAG Kal XOU.
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EPOTHZXZEIX 70Y KEDAAAIOY

. Me moia BApaTa €yive n ueTGRacn
aTTO TO XEIPOKIVNTA KEVTPA OTA Yn@I-
aKgQ;

. Mo 1T010UG AGYOUG BEV TTPETTEI HIA PE-
Y&An 1TOAN va eguTtTnpETEiTal OTTO £Va
HOVO TNAEQWVIKO KEVTPO;

. Ti ovopdletal KouBikd Kévipo kai Ti

Kupio Kévtpo;

. Ti ovopddetal TNAEQ@WVIKY onuaTodo-

™on;

Mwg yivetal n YeTAdoon OTEPEOPWVI-
KAG EKTTOUTINAG OTN padiopwvia;

. e Tola eTTiTTeda XwpidovTal Ta KEVTPA

NG XWPAG CUPPWVA PE TNV IEPAPXIKNA
dour] Tou BIKTUOU;

7

. 'Eotw om éva Koupiké Kévipo é£xel

apiBud kAong 1, 10 Klpio Kévrpo
OTO OTT0i0 avrkel €xel To 3, To [MNpwTeU-
ov Kévtpo oT1o otroio avrikel 1o Kupio
Kévtpo €xel XapakTnpIioTIKO aplBud 1o
2 ka1 0 ouvdpounTAG €xel apIBUS KAN-
ong 10 3814. lNolog eival TéTE 0 €BVIKOG
apIBudG KARONG TOU TTOPATIAVW CGUV-
Spopntry;

. MNoigg €ival o1 y€BodoI aTTOKATACTATNG

ouvdeong dU0 CUVOPOUNTWYV 1 TEPHA-
TIKWV OTABUWYV OTA JiKTUO JETAYWYAG;

. Moigg €ivar o1 SIaPOPESG TNG TEXVIKAG ME-

TAYWYNG TTOKETWY vonToU KUKAWHOTOG
ME TNV TEXVIKA TNG QTTANG METOYWYNG
TIOKETWV, TTOIA €ival N KAAUTEPN KAl YVIATH;

MpoTtsivousvn spyaocia

Emokegreite 10 lNpwretov kai Kupio KEvIpo Tng TTEPIOXNS 0ag, evnuepwoeite arrd Toug
urmaAAnAoug Twv KEVTPwYV yia Toug aplBuous KARong autwy, Tic duvarotnTes Tou OIKTUOU,
TOV TPOTTO ONuATod0TNONG TTOU XPNCIUOTTOIoUV, TO TTARBOC Twv auvopounTwy Tou £EU-
npeToUV Kal GAAa. Mpdyre uia epyaadia e TIS TTANPOQYOPIES TTOU TTHPATE, TUUPWVA LE TIS
YVWOEIS TTOU £XOUV avatrTuxOei aTo maparravw KepdAaio.



KepdAaio

Aouppateg

ENIKOIVWVIEG

Kdl KIVNTIKGTNTa

8.1 EIZATQIH

‘Evag atré Toug onuavTiKOTEPOUG OTO-
XOUG CHUEPA OTO XWPO TWV TNAETTIKOIVW-
VIWV gival n €TTITEUEN TNG XWPIG YEWYpPa-
QIKA Kal XPOVIKA Opla eTTIKOIVWVIaG. Me
GAAa Adyia n duvaTOTNTA ETTIKOIVWVIOG PE
OTTOIOVONTIOTE, OTTOTEONTTOTE KAl OTTOU-
ONTTOTE KOl av BpioKeTal.

H mmpwTn mpoordbeia TTpog 10 0TOXO
auTd €yIVE PE TNV EUPAVION TNG aoUp-
Hatng TnAspwviag (cordless
telephony). H ¢évvoia Tng acUpuartng
TNAEQWVviag, OTTwg Oeixvel Kal n A&gn,
ouvoEeTal e TN duvaToTNTA TOU XPNOTNn
va UTTOPEi VO oUVOEDET e TO UTTAPXOV Th-
Ae@WVIKO OiKTUO pECWw piag acUpuatng
OUOKeUNG, dnAadr Miag OUOKEUNG TTOU
0¢e xpeldleTal KaAWwdIO yia va oTeilel i} va
AauBdével TNAEQWVIKA onuara.

350
300

ExaToppUpia
= [ nN N
o [é) o (&)
o o o o

a
o

0 1994 1995 1996 1997 1998 1999 2000

Adcia-Eipnvikég Eupwn HMNA

Zynpa 8.1.1H ayopd Twv KIVATWY TRAEPWVWY
TTapPoUaIddel TTOAU peydAn avamTugn Ta TeAEu-
Taia Xpovia, evw), CUPPWVA PE TIG TIPORBAEWEIG
NG d1EBVOUG Blopnyaviag, n Téon auTr TTPOKEI-
TOI VO OUVEXIOTET Kal OTA ETTOPEVA XPOVIaAL.

O1 TTpwTEC AOUPPATEG TNAEQPWVIKEG CUOKEUEG EUPEIAG KATAVAAWONG TTPWTOEW-
@aviotnkav otnv EupwTrn oTig apxég NG dekasTiag Tou 1980 kai £yivav apéowg
eCaIPETIKG dNPOWIAEiG. ZTnVv TTevTaeTia 1985-1990 atrotéAecav pia atmo TIg TayxUTeE-
PO AVATITUGOOUEVEG AYOPEG OIKIOKOU NAEKTPOVIKOU €EOTTAIGNOU. H avaTrtuén Tng
WNQIOKAG TEXVOAOyiag eTTETpEWE 0Ta aoUpuaTa TNAEQwva va eEeAixBolv TaxuTo-



174 KEQAAAIO 8

Ta O€ TTPONYMEVA ETTIKOIVWVIAKA CUCTAMATA PE XPAON WNPIAKAS dIauoppwaong
KAl EUPUTATEG IKAVOTNTEG. XOPAKTNPIOTIKA TTapadeiyuata gival Ta aocupuaTta To-
KA TNAEQPWVIKA KévTpa (wireless PBXs) kal oI acUpuaTol TNAE@wVIKOi BGAapol,
OTTOU PTTOPEl KAVEIG va TNAEQWVNOEI £XOVTAG Padi Tou To aoUpUATO TNAEPWVO TOU
ommTioU Tou.

H emtuxia autr kai n d1Gdoan Twv acUPUATWY TNAEQWVWYV EQEPE Kal TO TTPW-
Ta TTPOPRAAUATA PE PEYAAUTEPO €KEIVO TOU KOPECWOU TWV XPNCIKMOTIOIOUUEVWV
OUXVOTATWY AGYW TNG TTOIKIAIAG TWV UTTOPXOVTWY CUCTNPATWY Kal TOU PEYAAOU
apIBPoU CUCKEUWY TTOU ApxIoav va AEITOUpyoUv TaUTOXPOVA OTOUG idIOUG XW-
pOouG.

H emméuevn peydAn €£ENIEN OTO XWPO TwWV ACUPPATWY ETTIKOIVWVIWY NPBE e
Ta oUCTAUOTO KIVvRTHS TNAEpwviag (mobile telephony). 310 onugio autd
Ba TTpETTEl va TOVIOTE N TTARPNG dIA@OPOTTIoiNCN TWV ACUPUATWY TNAEQWVWYV
atd Ta KivnTd. MpdyuarTi, Ta TTpwTa gival ouvnBiopéva TNAEPwva, 6TTou OUWG To
OKOUOTIKO KOl TO MIKPOPWVO Toug Ogv aTTalTel KOAWDIAKH oUvOEDn HE Tn OTOBE-
pn Bacon Tou TnAe@wvou. MNa To Adyo auTd Kal Ta acUpHATa TNAEQWVA aTTAITOUV
TNV UTTapén piag otabepng (kaAwdiwuévng) BAaong, YEow TnG oTroiag ouvdsovTal
ME TO TNAEQWVIKO BikTUO. AVTIOETA, Ta KIVNTG TNAEQWVA €ival EVTEADG OQUTOVOUEG
OUOKEUEG e TTpOoBacn ae €10IKO TNAEQWVIKSO SIKTUO Kail PE EUPREAEI TTOAU peya-
AUTEPN aTTd KABE €idoug acUpuato TNAEQwvo. Kal aTnv TTEPITITWan Twv KIVNTWYV
TNAEQWVWY n €EENIEN TNG WNPIOKAG TEXVOAOYIOG Kal N €Qapuoyn NG 19€ag Twv
kKuweAwTtwyv (cellular) dikTUwv ekTivage oTa UYn TRV avaTTugn kai diadoon
NG KIVNTAG TNAEQwViag. ‘HTav GAAWOTE n TTPWTN GOPA TTOU AVTIPETWTTICOTAV OF
TETOI0 BaBuS TO TTPORANUA TNG KIVATIKOTATAG, TNG dUVATOTNTAG ONAQDI ETTIKOI-
VWVIOG €V KIVATEI KAl 0€ BIAQOPETIKOUG YEWYPAPIKOUG XWPOUS. H eEEAIEN Kai N
eCATTAWON TwWV CUCTNUATWY KIVNTAG ETTIKOIVWVIAG gival TTPAYUOATI EVTUTTWGCIOKN.
YTmroloyiCetal TTwg péXpl To 2.000 o1 cuvdPOUNTEG TWV CUCTNUATWY auTWV Ba
@Tdoouv Ta 350 ekartoppupla Kal 61I To 60% TTEPITTOU TOU AVOPWTTIVOU TTANBU-
opouU Ba BpiokeTal yéoa ota Opla KAAUWNG TwWV CUCTNPATWY QUTWYV. AuTO OUWG
o€ Kayia TTepiTrTwaon o€ anuaivel 61 Ba £xel AuBei 0pIOTIKA TO TTPORANUA TNG TTA-
YKOOMIOG KAAUWNG KOl TNG KIVNTIKOTNTAG OTIG ETTIKOIVWViES. Mpdyuarti, aUuewva
ME TOoug id1oug UTTOAOYICHOUG akOuN Kal PeTA To 2.000 n TNAETTIKOIVWVIOKA KAAUWN
TWV CUCTNPATWY KIVNTAG ETTIKOIVWVIag ¢ Ba avTiaToixei Tapd ato 20% Tng TTpay-
MOTIKNAG €kTaong Tou TTAAVATN. TNa 1o uttéAoItro 80% (XWPESG Tou TPiTOu KOOUOU,
Bouvd, wkeavoi, épnuol KTA.) BeV UTTAPXEI KAV TIPOOTITIKI) KGAUWNG o110 KIivnTd
QIKTUO ETTIKOIVWVIWY, YIATI TO KOOTOG TWV AVAYKAiWY EYKOTOOTACEWV €ival TTOAU
MeyaAo kal n mOavoTnTa aTTdCRECHS TOU TTOAU PIKPN.

EmmmAéov Kal Ta ouoTAATa KIVNTAG ETTIKOIVWVIAG AgIToupyouv pE BIAQOPES
aoUpBarteg PETALU TOUG TEXVIKEG, UE ATTOTEAEOUA TTOAAEG QOPEG, OTAV KATTOIOG
ayopddel éva TNAEQwvo oTnv Auepikr, autd va pnv douAelel otnv Eupwrn kai
avTIOTPOPWG.



AZYPMATEZ EMIKOINONIEZ KAI KINHTIKOTHTA 175

Ta mpoBAAuata autd odnynoav TeAIKE OTnv avdamTuén Twv SopuPo-
PIKWV OUOTNNATWYV KIVITWV emiKkoivwviwyv (satellite mobile
communications), Ta o1T0ia TTAPEXOUV KOl YIA TTPAYUOTIKA TTayKOOUIO ThAe-
TTIKOIVWVIOKA KAAUWN.

270 KEQPAAAIO aUTO Ba ££eTOOTOUV OI £EEAIEEIC OTO OCUCTANATA ACUPPOTNG ETTI-
Kolvwviag kal Ba eprypa@tei 10 TpdTUTTO DECT . ETriong Ba peAetnBouv ol Kivn-
TEG ETTIKOIVWVIES KAl €I0IKA TO KUWEAWTE CUCTANATA TTOU CrPEPA TTAPOoUCIdlouv
Kal TO JEYOAUTEPO eVOIOPEPOV. 2TN cuvéXEla Ba eEeTaaToUV oI €€eAIEEIC OTIC DopU-
(POPIKEG ETTIKOIVWVIEG KAl OTA CUCTHHOTA BOPUPOPIKWV KIVNTWV ETTIKOIVWVIWV KAl
TENOG Ba yivel avagopd oTa cUyXPOova CUCTHHOTA TIPOCWTTIKWY ETTIKOIVWVIWV.

8.2 AZYPMATEZX EINIKOINQNIEX

Av Kal n évvola aoUpPaTeG TTIKOIVWVIEG TTEPIAABAveEl TTANBWPA CUCTNUATWY
Kol HEBOBWYV, OTTWG Yia TTAPAdEIYUA OI MIKPOKUMATIKEG CeUEEIG PETAEU dUO OTOB-
MWy, o1 Leuelg upnAwyv ouxvoTATwy (HF) kai yevikad 0Aa ta €idn Twv SIKTUWV TTOU
XPNOIKOTTOIoUV TOV 0EPQ WG HEGO PETAdOONG, OTNV TTapdypao auTr) Ba Treplopl-
oTOUNE OTNV acUPPATN ETTIKOIVWVIA TWV CUVOPOUNTWV.

Ta acUpuata TNAEQwva £EeAixBnkav TTOAU ypryopa atré aTTAEC OIKIOKEG TU-
OKEUEG O€ OUOTAPATA aoUPPATNG ETTIKOIVWVIOG YIa TNV KAAUWN PIKPWY ATTO0TA-
Ogwv, Pe duvatoTNTa EKTTOUTTHG 1IB1aiTEPA XOUNAAG 10XU0G. Ta cuoThpaTa auTtd
onuepa ammoAaudvouv uwnAé Babud amodoxrg kai d1ddoong.

O1w¢ AdN avaeEpinke To ueyaAUTepo TTPORANKA OTNV AcUPUATN ETTIKOIVWVIa
gival n EAAEIPN ETTAPKWY CUXVOTATWY YIa TNV KAAUWN Twv OA0 KAl auéavouevwy
avaykwy. O1 ouxvoeTnTeEG TTOU apXIKA XPNnolgoTToioUcav Ta acgUpuaTa TNAEQwva
Oev emmapkoUoav, dedopévou OTI TTOAAG aTTé auTd eival JeydAng euBEAEIOG, evw
TTA|B0G CUOKEUWV TTOU XPNolYoTTolouoav TiG iBIEG ouXvOTNTEG AsiToupyoloay TTa-
PAANAQ o€ TTEPIOKEG ME PEYAAN TTUKVOTNTA TTANBUCOU.

H apyikr) Adon 1mou 866nke aTo TTPORANUA ATAV oUCIaCTIKA N auBaipeTn KATa-
Anwn 6Ao Kal TTEPICCOTEPWY GUXVOTATWY ATTO TOUG KATAOKEUAOTEG TWV OUCKEU-
WV. ZTn oUVExEIa UTTHPEE KATTOIa TTPOCTIABEIa yia va TeBoUV Opia Kal TTEPIOPICHOI,
Oxl OJWG aUANOYIKG aAAG aveEdpTnTa o€ KABE KPATOG. To aTroTéAECUa ATAV dia
TEPAOTIA TTOIKINIA CUOKEUWYV TToU SoUAEuav O€ pia aTTioTEUTN TTOIKIAIQ OUXVOTHA-
Twv. ‘ETOI1 €ival TTOAU ouvnBIoPEVO QAIVOUEVO CUOKEUEG AoUPUATNG TNAEQWVIAG
va TTapePPAAouv GAAa eTTIKOIVWVIAKE BiKTUO (KPATIKG, OTPOTIWTIKA, TTONITIKAG
QEPOTTOPIAG KTA.), ETTEION €ixav KATACOKEUQOTE yia KATTOIA XWEA, OTTOU AUTEG Ol
OUXVOTNTEG ATAV APIEPWPEVEG OTNV ACUPUATN ETTIKOIVWVIA.

To TpoARANua autod uTtApEE 101aiTEPa €vTovo Kal aTnv EAAGSa 61ToU péxpl To 1997
KOVEVOG KAVOVIOUOG Bev TTPOERAETTE TN XPAON TwV acUpuaTwy TNAEPUWVWY. MOAAIG
10 ZemTéPPpPIo Tou 1997 10 EBVIKG ZupBoUAio PadIOETTIKOIVWVIWY aTTOQACIOE TV
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~ ~ TTAPAXWENON OUYKEKPINEVWY  CUXVOTH-

Xopa Zvxvomra (MHz) TWv OTNV aoUppaTn TNAEPwvia. XTov Tri-

Exkmopt) | Aqypn vaka 1 @aivetal n TANBwpa Twv CUXVOTH-

EANGSa 914,885 960,93 TWV TTOU XPNOIPOTTOIOUVTAl avd Tov KOOHO

HMA 46,902 49,908 oTnv acupyam Tn)\ec’pwwa. ’ ’

~ loTopIKG, Ta TTPWTA acUpPPOTA TnAE-
loaTTwvia 254 380 . ,

- Pwva TTOU TTaPOUCIAcTNKav oTnpifoviav
FoAAiat 26 40 oTnv avahoyikry Texvoloyia. Avaloyika
loravia 31 40 OUCTANATA  XPNOIUOTIOIOUVTAl HEXPI KOl
AvoTpodio | 34 40 ONMEPQA, EVW AVAUEVETAI N XProN TOug va
Feppavio, OUVEXICT&EI' Kal 0TO pé')\)\ov. '
AvoTpia, 89 913 H 1TpwTn TTpooTrdbeia va ptrel KATTola
EABeTia TaEN 01O XAOG TwV, AVOAOYIKWYV TOTE, OU-
Ayyhio 17 47 E‘g]}}(ldTm;/gS&%ﬂlKOvae\/’iag €ylve ammo TI']Y
Oy, 586 904 'I:O ME TN ecn"ncn vao’wonKou

- TTAQIGIOU yIa Th AsIToupyia Twv acUPHATWY
Joupiia 885 o0 TNAE@WVWY. To TAaiolo autd éAuve GAa
Kopsa 46 49 Ta TTPORAAMATA TWV GPXIKWY ACUPHATWY
TaiBév 914 959 TNAe@Wvwv. Mapdia autd, O diaddONnKe

eupuTaTA KAl N TTOAUTUTTIO OTO CUCTAMATO
Mivakag 8.1’ >uxvoTNTEG TIou XPNoIyoTTolou- AoUPHATNG ETTIKOIVWVIOS TTAPEPEIVE.
vral otV aolpLam TAEQuVia. A1é 10 1989 dpyioe pia véa TTpooTTd-
Beia yia TN dnuioupyia evog TTPOTUTIOU Kal

€VOG Kavovigpou TTou TTAEov Ba oTnpidTav oTnv Wn@lokr Texvoloyia. Kai TTaAi n
TPooTTdbeia auTh dev OAOKANPWONKE Kal 0dAyNoE aTNV AVATITUEN TTEPICTOTEPWV
ammd éva cuoTnuaTwy. MNMapdAa autd, atrd TNV TTPOCTIABEIO QUTH) TTPOEKUYE OTA
TAgiola TNG Eupwtraikhg ‘Evwong 1o TpdéTutto DECT, 10 oT1roio TTapd tnv TToAu-
TAOKOTNTA TOUu Bewpeital TTOAU TTIBavov 0TI Ba €TTIKPATACEl OTO APECO PEAAOV
oTnv acuppatn TNAEQwvia, xdpn otnv €¢EAIEN TNG WNQIOKNG TEXVOAOYIOG.

Téhog, Ba mpémel va ava@epBei n UTTapgn €vog GAAOU GUOTAUATOG TTAR-
PWS WnolakoU Pe TTOAU KaAég emddoelg. To ouaTnua autd ovopdaletar TETRA
(TErrestrial Tracked RAdio).

8.2.1 Zvomnua Aovpuatns Emikoivwvias DECT

210 TTAQiCI0 TNG TTPOCTTIABEIOG TUTTOTTOINCNG TNG acUpuaTNG TNAEQwviag, n Eu-
pwTraik ‘Evwaon avéBeoe 1o 1991 o10 Eupwmraiko IvoritouTto TnAemikoi-
vwviakwyv Mportunmwyv (European Telecommunications Standards
Institute - ETSI) va oxedidoel To TTPOTUTIO yIa éva oUCTNPO WN@IOKAG acup-
paTnNG TnAeTTIKoIVwviag, 1o otroio ovoudotnke DECT (Digital European
Cordless Telecommunications). To ETSI rpoxwpnoe ypriyopa oTnv avd-
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CT2/CT2 + PHS
MpdTutro (Cordless DECT (Personal Handy Phone)

Telephone 2) loamovia
JUXVOTNTES 914/960 CT2 _ _
Agrtovpyiag (MHz) 944/948 CT2 + 1880-1900 1895-1918
Ei60¢ TOMTTAEEIGS ¢aopa'r||(11 (D(](Ip(XTIKI], (D(X(Ip(]TIKI1

KOI XPOVIKI KOI XPOVIKI KOI XPOVIKI

10 pe 12 .
AI0BETIpa KAVAAI 40 XPoTES 3004 xpl]%ﬁs
avd KavaAn ava Kavar)

Edpog Cebvng 100 kHz 1728 kHz 300 kHz
KavoAiol
PuBpdg peTddoong 72 kbps 1152 kbps 384 kbps

Néa ovompara DECT Bpiokovral uTIG eyKaTAoTOOon €KTOG EpdTmg, 6TT!wg yia
mopaderypa oy Kiva (DECT China 1900-1920 MHz) kan oy Apepiki) (DECT South
America 1910-1930 MHz)

IMivakag 8.2 Yneiokd ouoTAPATa acUpuaTng TNAEQwViag.

TITUéN TOU TTPOTUTTOU Kal H€oa 0To 1994 TTapoudiace Ta ATTOTEAEOUATA TWV EPEU-

vwv Tou. Mapd Tnv uwnAn ToAuttAokdTNTa ToUu DECT, N avamtuén Tng TEXvoAoyiag

EKQVE EQIKTA TNV UAOTTOINGT) TOU PE MIKPO KOOTOG, |E ATTOTEAECUA va BewpeiTtal OTI

Ba Kuplapxnoel oTnv TTaykOdouia ayopd Kai OTi 6a BpioKeTal oTn TEXVIKA TTPWTO-

TTopia TOUAAYXIOTOV yia Ta eTTOpEVA 10 Xpdvia. ZTa ONPAVTIKOTEPO TTAEOVEKTAUATA

TOU oUyKaTaAéyovTal Ta akOAouBa:

e EEaipeTIKr) TTOIOTNTA TOU fXOoU TTou &€ Bupilel o€ TITTOTA TOV AXO AVOAOYIKWV
OUOKEUWV.

e TIAfpN TTpooTacia atrd GUVAKPOACEIG KAl UTTOKAOTTEG.

e Tautdxpovn xprion TTOAAWY QOopPNTWV CUCKEUWYV aTTd dia Baon (OIKIakd TnAe-
QWVIKO KEVTPO XWPIG ETTITTAEOV KOOTOG).

®  Auvartdtnta evOOETTIKOIVWVIOG YETOEU TWV QOPNTWYV CUCKEUWYV TTOU Eival OUV-
0edepéveg aTnv idla BAon Xwpig XpEwan.

To DECT c¢ival éva €TIKOIVWVIOKO TTPOTUTTO IO JETADOOTN QWVNAG Kol dESOUE-
VWV 0€ OXETIKA PIKPEG aTTOOTACEIS. MPpoT@EPETAl yIa XPAON KUPIWG OGTIG aKOAOU-
Beg eQapuoyEG:

e Qikiakn xpnon (acupuata TNAEpwva).

e T[epiBaAAov ypageiou, OTTOU TTOANEG TNAEQWVIKEG OUVOEDEIG BpioKovTal O€ TTE-
PIOPICUEVOUG XWPOUG. ZTIG TTEPITITWOEIG QUTEG XPNOIMOTTOIOUVTAI TNAEQWVIKA
KévTpa Texvoloyiag DECT.

* E@apuoyég TOTTKWY SIKTUWY, OTTOU avTIKABIoTA TIG KOAWDIWOEIG e aCUPUO-
TG CeUEEIC PE ATTOTEAEOUA PEYAAEG TaXUTNTEG KOl OIKOVOMIaL.

® Anuooia xprion aAAd o€ TOTTIKO Kal avoIKTO XWPO (TT.X. OTO KEVTPO Wiag TTOANG).
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Kavahl | Zuyv. (MHz)
01 1881,792
02 1883,520
03 1885,248
04 1886,976
05 1888,704
06 1890,432
07 1892,160
08 1893,888
09 1895,616
10 1897,344

IMivakag 8.3
Ta kKavaAia TOU GUCTANATOG
DECT.

‘Eva amé 1a goBapdtepa
TpoBAAUaTa otV  acup-
yatn  emKolvwvia - gival
autd TG EmBeBaiwong
Taurétnrag TOU XPAOTN
(Authentication).

Mo ouykekpipéva, o KATo-
XOG OTTOIOCONTIOTE OUCKEU-
NG TIOU XPENOIUOTIOIEI TNV
idla Aoyikn pe éva oloTnua
aoUppaTNG ETTIKOIVWVIAG Ba
utropouce, av  PpIoKOTOV
yéoa otnv TrEpIoXn EMRE-
Ae1ég Tou, va KAvel TNAEpw-
VAUATO XPEWVOVTAG TO.

>10 DECT 710 TpORAnua
autd Auvetar divoviag o€
KGBe guokeun pia dIKr TNG
HovadIKr) TTaYKOOHiWG Tou-
16TNTA, TNV OTIoia TO KABE
oluoTnua €xel TN duvardTn-
TO VO QVOYVWPICEL.

‘ETo1  yio  Topddeyua,
Mia KAEpuévn ouokeur Ogv
JTTOpEl va XpnoiyoTroinBei
oe GAa ouoThuara, av
Oev OnNAwBEi, Kal emITTAéOV
HOAIG e€akpIBwOei n KAOTH
NG 10 oUOTNUA UTTOPEi va
TNV OTTOKOWEI.

KEDAAAIO 8

XapakTnPIoTIKO TTAPAdEIyUa EQAPUOYNS EVOG GU-
otAuatog DECT ATav n eykatdoTaon evog TEToIoU OI-
KTUou atd Tov OTE oT1o OAupTmiakd Ztddio Tng ABn-
vag 1o KaAokaipl Tou 1997 yia Tnv €EuTTNPETNON TWV
MaveupwTraikwy aywvwy. To cuaTnua Aeirolpynoe
dpioTa kal xpnoiyotroigital ndén atmmo Tov OTE wg -
AOTIKR epappoyn Kal yia GAAEG XprOEIG.

2 avtiBean Pe Ta CUCTAPATA KIVNTAG TNAEQWVi-
ag, To DECT oxedidoTnke yia TTEpIOpICHEVN EPPBEAEIQ
aAAG Kal yia peyaAn TTukvotnTa diktuou. To DECT
XPNOIYOTIOIEI TN AOYIKA €vOG KUWEAWTOU OUCTAUA-
106. Mg GAAa Adyia xwpicel Tov TTEPIBAAAOVTA XWPO
0 KUWEAEG, TIG OTTOiEG XPNOIUOTTOIEN KAl YIA TO YEW-
ypa@iké TTpoacdlopigud TNG BEaoNG TNG KABE popnTNG
OUOKEUNG, AN Kal yia Tn dlaxeipion Twv PeTadIdo-
pevwy onudtwv. Meploodtepa oToIXeia yia TIG KUWE-
Aeg Ba doBouv oTnv eTTOPEVN TTaPAYypago. 210 DECT
Ol KUWEAEG auTég gival TPIOOIAOTATEG, YIa Kal Ol XPh-
0TEG BpiokovTal KUpiwg o€ oTaBepég BETEIS péoa o€
€va KTipIo Kal Teavwg o€ dIaPopEeTIKOUG opdpous. H
MEYIOTN XWPNTIKOTNTA Tou o€ Trapoyég ivar 10.000
XPNoTeg Kal TrepIoooTepeg atrd 1.000 TauTOXPOVES
EVEPYEG OUVOEDEIG avA TETPAYWVIKO XIANIOPETPO Kal
avé 6pogo.

To DECT otnpietar o€ pia 1d1aitepa Trponypévn
TEXVIKN TTOAUTTAEEIOG TTOU OUVOUAGLeEl TOCO TNV TTOAU-
TAegia Xxpovou 600 Kal TNV TTOAUTTAEEIa ouxvOTNTaG.
Mo ouykekpiyéva yia TNV UAOTTOINGN TOU TTPOTUTTOU
DECT éxouv kaBopiotei 10 kavdAia otnv Trepioxn
atrd 1880 ¢wg 1900 MHz pe eupog fwvng 1.728 kHz.
Ta kavaAia autd divovtal otov Tivaka 3. ‘Eva evru-
TTWaoloKO oToixeio Tou TTpoTuTrou DECT eival TTwg n
aoUpPaTN CUCKEUN WAXVEI CUVEXWG YIA TOV KAAUTE-
PO TPOTTO ETTIKOIVWViaG YE TO 0TABPO BAong o€ OTToId
KatdoTaon kal av Bpioketal. Otav Bpel Eva KaAUTE-
PO KaVAAI ETTIKOIVWVIOG (I0XUPOTEPO ONPA, XAUNAO-
TEPEG TTAPENPOAEG, AiyoTEpa a@AAuaTa PeTGdoang),
METAPEPEI QUTOUATA TNV ETTIKOIVWVIO 0€ AUTO XWPIg
0 XPNOTNG, AKOUN Kal av CUVOIAEL, va kataAapaivel
TiTrota. H 18iaitepa auth TTponypévn TEXVIKR ETTIAO-
YAG TOU BEATIOTOU KaVaAIOU ETTIKOIVWViag ovopddeTal
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Zuvexns Auvauiky EmAoyn KavaAiou (Continuous Dynamic
Channel Selection - CDCS).

8.3 KINHTH THAE®QONIA -
KYWEAQTA AIKTYA KAI ZYZXTHMATA

>¢ avtiBeon pe TNV acUpPaTn TNAEQW-

via, n KivnTr) TNAEQwvia £pXeTal va KaAu-

WEI TNV avayKn yia ETTIKOIVWVIa O€ JEYAAES

QTTO0TACEIG OlIOTNPWVTAG TNV €AeuBepia

Kivnong Twv XpnoTWV TTOU TTPOCQEPOUV ,

T0 aOUPHATA TEPHATIKA. Kuwéhec Shaones
H avdaykn kdAuygng peydAwv TrEPIO-

XWV, TTOU aTTaITEl HEYAAN 10XU EKTTOUTTAG

KOl JEYAAO apiBUd GUXVOTATWY, TTPOKEI-

pévou va gival duvaTh n KAAuWn TTOAAWY

XPNOTWYV TAUTOXpOva, 0BAYNOE OTNV £10a- X)(riya 8.3.1 KupeAwtod dikTUO KIVNTAG TnAE-

YWY TwV KUPEAWTWY SIKTOWV. ploviae.

Toa kuweAwra diktua (cellular
mobile network) Bacifovtal oTn dlAipedn PIOG PEYAANG YEWYPOQPIKAG TTEPIO-
XNG O€ MIKPOTEPEG, TTOU ovouadovTal KUWEAEG (cells). 'ETOo1 01 TNAETTIKOIVWVIAKOI
TTOMTTOI €ival PIKPAG 10XU0G, VW TAUTOXPOVA UTTOPOUV va XPnaiJoTToinbouv ol
iDIEG OUXVOTNTEG O€ WN YEITOVIKEG KUWEAEG. H KABe KUWEAN diaBéTel éva oTabepd
oT100u06 Bdaong. XapaktnploTiké TTapddelyua KuweAwToU SIKTUOU diveTal 0TO OXNA-
pa 8.3.1.

Ta TpwTa CUCTANATA KUWPEAWTAG KIVNTAG TNAEQWVIag ATav Kal auTtd avaloyikd
(y1a Trapadeiypa 1o cuoTtnua TACS). £ ouvéExela Ouwg N avatrTuén TG TEXVOAO-
yiog kal Ta avau@IoBATATA TTAEOVEKTAMATA TNG WNQIAKNAG TeXVoAoyiag odrynaav
OTNV EUEAVION TWV WYNPIOKWY CUCTAPATWY KIVATAG TNAEQWViag. To o XapakTn-
PIOTIKO TTAPABEIYUA TETOIOU CUCTHATOG UE EUpEia Xprion onuepa cival To GSM.

8.3.1 Wnei1ako Zvomua Kivntis Tnlspwvias GSM

To mpoéTuTIo KIVNTAG TnAcpwviac GSM (Global System for Mobile
communications) dnuioupynBnke ammd Tov Eupwtaikd Opyavioud yia Ta
Taxudpoueia kar TiG TnAemikoivwvieg (Conference of European Postal and
Telecommunications - CEPT).

To rpdTUTTO GSM aKOAOUBET TNV KUWEAWTH Aoyikr BIkTUOU. KaBe KUWwEAn OI-
aB€Tel €éva atabepd oTabud Bdong pe KAaTGAANAN Kepaia TToU KAAUTITEL OAN TV
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Baoika XapakTnpioTikd ZvoTnudTwv
Kivptiis TnAepwvias GSM

MéyioTo péyeBog KuPEAng

(akTivo) 35xAH
ExTTopT| KIvToU 890-915 MHz
Extropm ota®pol Béong 935-960 MHz
EOpog TreploXng EKTTOUTING 25 MHz
EOpog {@vng Kavaiod 200 KHz
AloXwpIopos

eKTTOPTMS AqYng 45 MHz
IMARB0og KavaAidv

ava KUPEAN 125

MéyioTto ARB0g XpovoBupidwy

ave KUWPEAN 992

Ta onuepiva diktua GSM emmiTpéTrouy Tn PeTGdoon de-
dopévwy PE TaxuTnTeG PéEXP! Kau 9600 bps. H ekTTouTr
armd 10 0TaBud Bdong yiverar otnv Trepioxr) 935-960
MHz, evwo n Aqyn Twv oNUAETWY KIVITWV TNAEPUVWY
yivetar atnv trepioxr 890-915 MHz. Apa 10 olUoTnua
£xel xwpnTikotTNTa 125 kavahiwv. H péyiotn 100G ek-
TIOUTTAG yia Toug oTaBuolg Bdong eival ammd 2,5 éwg
320 Watt (mrepitrou 10 W yia epéAeia 35 XINOPETPpwWV).
AvTigToixa yia Ta KIivnTd TNAEQwVa N 10XUG EKTTOUTIAG
Kupaiveral atro 0,8 éwg 20 W, evw oTnv Tpagn 1a KivnTa
EKTTEPTTOUV OUVABWG PéEXPI 2 W Adyw TG eyyUTnTaG TNG
KEPQIag TOUG OTOV AVOPWTTIVO EYKEPAAO.

KEDAAAIO 8

éktaon m™g. O oTabuodg Baong
ouvOEeTal acUpPaTa MPE TIG KI-
VNTEG OUOKEUEG Kal evoUupuaTta
ME TO KEVTPO UETAYWYNG TOU OU-
otuaTtog (Mobile Telephone
Switching Office - MTSO).

To Baoikd oToixeio Tou GSM
€ival N PETATPOTT) TOU ORUATOG
PWVAG OE WNEIOKO CRPa Kal n
METAdOONH TOU OE OUXVOTNTEG
UHF (Ultra High Frequencies)
KOl GUYKEKPIPEVA YUpw aTrd Ta
900 MHz, pe kavaAia eupoug {w-
vng 200 kHz. O kd&Be ouvdpopun-
TAG EMITPETTETAI VA KIVEITAI TOOO
pMéoa oTn idla KuwéAn 600 Kai
METALU BIOPOPETIKWV KUWEAWV,
XWPIG va uTTapxel SIOKOTTA TNG
ETTIKOIVWVIAG, aKOun Kal 6tav o
XPAOTNG KIVEITal e TaxuTnTa 240
XINOUETPWY TNV WpaA.

To KavA@Al eTTIKOIVWViAg TTou
Xpnoiyotrolgital KA @opd atrd
€va KivnTto opiceTal atrd 10 oTa6-
MO Baong. O TeAeuTtaiog uTTOPEI
Va XEIPICETAI TAUTOXPOVA UEYANO
apIBUo6 KavaAiwy PE XPron TEXVI-
ki FDMA (Frequency Division

Multiple Access). O akpiBrig apiBuog kaBopiletal katd TN oxediacn Tou SIKTUOU
avaAoya Pe TIG avAyKeES TTOU £pXETal va KaAUyel. ETITTAéov, o€ KABe Kaval €TTIKOI-
VWVIag UTTopouv va JIAOUV TauTOXPOVa JEXPI OKTW KIVNTA WE XPrOoN TNG TEXVIKNAG
TDMA (Time Division Multiple Access). ET01 70 KIVNTO d€V EKTTEUTTEI CUVEXWG OAAG
Mia @opd kabe 4,615 msec A Ico0dUvapa 217 @opég To DeUTEPOAETTTO. Ta TTAEOVE-
kTpaTa Tou GSM o€ oxéon pe Ta avaAoyiké cuoThpaTa KIVATAG TNAEQWVIag givai:

o KaoAUTepn €KUETAAAEUCN TOU QACHUATOG KAI APa PMEYAAUTEPN XWPENTIKOTNTA Ka-

VaAIWY O€ KABE KUWEAN.

°  WnoiaknA TexvoAoyia TTou KAVEl JIKPOTEPA, EAAPPUTEPT KAl PTAVOTEPA TA KIVN-

Td TNAEQWVA.
2nuavTikd KaAUTEPN TTOIOTNTA GWVNG.

ZupBatétnTa pe 6Aa Ta dieBvr TTPOTUTTA Kal evoUpaTa SikTua.
Eupeia di1eBvr¢ atmodoxn kail eEATTAwaon, TTPdyua TTou onuaivel cuppatétnTa o€
TTOAAEG BIAPOPETIKEG XWPES KAI XAUNAOTEPO KOOTOG KATAOKEUNG KaI AEITOUPYiag.
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H xprion diktiwv GSM Eekivnoe atrd Tnv Eupwtrn Tov lolvio Tou 1991 kai €xel
e€amAwBei ae 6Ao Tov KOGWO. ZTNV EAAGDa AcitoupyoUlv AdN dUo dikTua KIVNTAG
TnAspwviag GSM.

8.3.2 Wne@i1axko Zvomua Kivnris Tndspwvias DCS-1800

Kal auté 10 ouoTnua eival
KUWEAWTO Kal PANIOTO TTPOEP-
XETAI ouolaoTiKG atmmd 1o GSM.
To wnoeliaké ocuoTnua Kivntrg

Baoikd XapaktnpioTikd ZvoTnudTwy
Kivnrijs TpAspwviag DCS -1800

MéyioTto péyebog kuéAng

. - (aKTIVE) XN
Thepuwviag DCS - 1800 (Digital - P cran s ivnrod 17)(9(51—1865 MHZ
Communication System) 0Xedl- | geroumi otabuos Béong  1685-1960 MHZ
aoTtnke ammo 1o ETSI (European EGpog TeploxAg EKTTOpTIHS 75 MHZ
Telecommunication Standards EGpos Zdvng Kavohiol 200 KHz

Institute) To 1991, evw o1 TTpo- Al wpIop6s ekTropTAS Aqpng 95 MHz
dlaypa@ég Tou oTnpiovral o€ MABog KavoAidy ava KuPéAn 375
autég Tou GSM. ‘ET01 01 AgiToup- MéyioTo AR60g XpovoBupidwv
VIEC KaI N ApXITEKTOVIKA Twv 800 | avé KuéAn 2992
ouoTnUaTwy gival TTaPOMOIEG.
O1 onuavTikOTEPEG DIAPOPOTIOINTEIG APOPOUV
TN ouxvoTnTa Aciroupyiag Trou yia 1o DCS gival
n mepioxn Twv 1.800 MHz kai n o1d0un exTTO-
MTTAG TTou oTo DCS givar apketd xaunAdTepn.
‘ET01 Ta cuoTApaTta DCS ekTTéuTrouv Ta pev
KivnTd oTnv TrEPIoX) ouxvoTtAtwy 1790-1865
MHz (ouvoAikd 75 MHz) kai o1 oTaBuoi Baong
otnv Treploxr 1885-1960 MHz. Adyw Tou TpI- .
TTAGOI0U €0pOUC JWVNG, O apIBUOC Twv kava- — “XHa 8.3.2. Avaueoa otig véeg
) ;| , ; EQAPHUOYEG TWV KIVNTWV TNAEQWVWY
AWV €TTIKOIVWVIOG TPITTAACIAGETAI OE OXEON HE  giyqr kan n Buvardmra GUVBEONC e
10 GSM. 70 INTERNET.
TauTtoypova, Kal €dW OTTWG aKPIRWGS Kal GTO
GSM vyiveral xprion tng TeXVIKAG TDMA o€ k&b kKavaAl pe atroTéAeopa TNV €§u-
TTNPETNON OKTW (eUgewV aTrd TO 610 KAVAAL ‘ETOI N OUVOAIK XwpenTIKOTNTA VOGS
ouotAuatog DCS avd kuywéAn gival TpimtAdoia atmoé autr evog cuoTriuarog GSM.
H xaunAdtepn 10xUG ekmoutig oto DCS o€ ouvduaoud e TNV uwnAoTepn
a1rdéoeon TTOU TTPOKAAEITAI OTA OAMATE Tou AOdyw TNG uwnAdTEPNG OUXVOTNTAG
EKTTOUTTNAG €XEl WG ATTOTEAEOUA MIKPOTEPN EUPREAEIO Kal Apa UIKPOTEPO WEYEDOG
KUWEANG atrd 6,1t oto GSM. ‘ETol n péyiotn epéAeia evog kivntou DCS eival okTw
XINOpeTpa o€ oxéon pe Ta 35 evdg kivntou GSM. Tautdxpova Opwg Adyw TnG
uwnASTEPNG CUXVOTNTAG KOl TWV PIKPOTEPWY KUWEAWY To DCS TTapouaidlel KaAU-
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TEPN ATTOO0C0N KAl PIKPATEPA KEVA OTNV KAAUWN TTOU TTPOCPEPEL.

Ta XapakTNEIOTIKA Twv cuoTnuaTwy DCS 1a Kdvouv 1I8aviKd yia TTUKVOKATOI-
KNUEVEG AOTIKEG TTEPIOXEG, EUTTOPIKG KEVTPA, agPOOPOUIa KTA.

21N Xwpa pag Asitoupyei (dn €va dikTuo KIvNTAG ThAepwviag DCS - 1800.

O1 duvaToTNTEG TWV KIVATWV TNAEPWVWY augrdnkav KaTtakoépuea Pe TNV TTa-
pouaiaaon Tou MNpwTokdAAou AcUpuatwy E@apuoywy (MAE) (Wireless Application
Protocol WAP). To TeAeuTtaio emiTpéTTel T 0UVOEDN Tou KivnToU WE To Internet &i-
VOVTOG avAapeoa ota AAAa Kal 8Id@opeg duvaTOTNTEG, OTTWG AYOPES, EVNUEPWON,
e-mail, xo kai eikéva. Ta TpwTa KIVNTA TNAEQWva pe eykateotnuévo 1o MAE
KUKAOQOpOUV 1dn atnv ayopd.

8.3.3 Zvomnua Kivnris TnAepwvias UMTS

Me Tnv ohokAfpwaon TG €¢€MIENG Twv cuoTnuatwy GSM DCS kai DECT &e-
kivnoav kai ol dladikacieg oto ETSI (European Telecommunication Standards
Institute) yia Tn oxediaon kar avaTTuén NG ETTOPEVNG YEVIAG OCUCTNUATWY KIVATAG
€TMKOIVWViag. To véo ouaTtnua TTou dpxIoe va oXedIAZETAI OTIG APXES TNG OEKAETI-
ag Tou 1990 ovoudoTtnke Maykoouio Zuornua Kivntig TnAsmkoivwvi-
ag (Universal Telecommunications System - UMTS) ka1 cuoxeTiCeTal
dueoa Pe TNV avTigToixn TTPooTrdbeia TTou Eekivnoe aTo TTAaialo Tng Maykdéouiag
‘Evwong TnAsmikoivwviwy (International Telecommunications Union - ITU) uttd
TNV ovopacia MeAovTikdé Anpdoio Zuotnua ETriyeiwv Kivntwy ETTIKovwviwy
(Future Public Land Mobile Telecommunications System - FPLMTS).

To 1992 avatédnkav dU0 TTEPIOXEG GUXVOTATWY YIO TO CUCTAPATA AuTd Kal
OUYKeEKpPIPEVA ol auxvoTnTeg 1.885-2.025 kai 2.110 éwg 2.200 MHz.

H Baoikn 16éa Tou uTtdpxel TTiow atd 10
UMTS e¢ival va avartuxBei éva ouoTnpa Kivn-
TWV ETTIKOIVWVIWV TTOU VA TTPOCPEPEI TO GUVO-
AO TWV YVWOTWYV PEXPI ONUEPT TNAETTIKOIVWVI-
OKWV UTTNPECIWY. To ouaTnua auTtd Ba TTPETTEl
va gival KataAANAo yia kaBe €idoug TTepIBaAlov
Kal Ba TTPETTEl va UTTOPEl va TTPOCOPUOCTEI
OTIG ATTAITAOEIS KABE TTapoxEa ETTIKOIVWVIA-
Kwv uttnpeoiwv (Telecom Provider). TéAog, TO
ouoTtnua Ba TPETEl va oxedlaoTel PE TETOIO
TPOTIO, WATE VA €ival TIPOCAPUOCIUO OTIG JEA-
AOVTIKEG ATTAITAOEIG KAl VA €ival EUKOAN n TTpO-
leriya 8.3.3 Ta p'a)\)\ovan’x [(IVI’]Té( M- GBAKN OF QUTO VEWV UTTNPECIV.
Mapuova 8a mrpooepépouy To aivoho Twy 21006 Tou UMTS ¢ival va tTrpoo@épel éva

YVWOTWYV CAPEPT UTTNPECIWVY PECT ATTO
pia oUoKeU. eupl QACHO UTTNPECIWY, OVTIOTOIXO WE QUTO
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€VOG oUyXpovou oTaBepou SIKTUOU, OTNV
TrepIoxn] ouxvoTATWY Twv 2.000 MHz Kkal 2Mbps
ME TaXUTNTEG PETAdOONG BEBOUEVWIV TNG
TagNG Twv 2 Mbps. TéEAog To cuoTnua Ba
TTPETTEl VA gival atTOAUTA CUPPBATO JE Ta
oTaBepd dikTUa KOl va €xel duvardTnTa
TTAPOUG CUVEPYATIag e auTd.
Tautdyxpova pe TNV AvATITUEN TOu
UMTS oudntoeig £€xouv EekIvioel yia
TN oxediaon Twv TTPodIaypaAPwY Yia Eva 1999 2000 2001 2002
Kivnto Zoornua Mapoxns Ymn-
peoiwv Eupciasc Zwvng (Mobile Zxnpa 8.3’.4 O TaxUTn'ng p£T(’X’500I’]§ au&avo-
Broadband Systems - MBS). Eva ;L%;:’\;’ iﬁ“;é;aﬂjp?‘?\z‘ggga' oUvTopa vargerre-
TETOI0 oUOTNUa Ba €xel Tn duvaTtéTNTA
avATITUENG TaXUTATWY PETAdooNG dedopévwy TnG Tagng Twv 155 Mbps xpnoiuo-
TTOIWVTAG TIG TTEPIOXEG CUXVOTATWY 62-63 Kail 65-66 GHz.

UMTS

GSM

8.4 AOPYOD®OPIKEX EMIKOINQNIEX

O1 apxIKEG EQAPPOYEG TWV DOPUPOPWY aPopoUcav OUCIACTIKA Tn XPron TOUg
WG CUPTTANPWUATIKWY OTOIXEIWV oTa AdN UTTApYoVTa ETTIVEID BIKTUO KOl OUYKE-
KPIMEVA WG ATTAWY ETTAVOANTITWY, TTOU O POAOG TOUG ATAV VA OUVOEOUV POKPIVA
onueia AapBavovTag Kal ETTAVEKTTEUTIOVTAG TO GAUATA TOU £VOG TTPOG TO GAAO.

2Tn GUVEXEIQ, OTIG ODOPUPOPIKES EPAPUOYEG KUPIAPXNOE N METADOON TNAEOTTTI-
KWV TTPOYPOUMATWY O€ TTAYKOOMIO €TTITTEDO, divovTag Tn duvaTOTNTA OTOUG XPN-
OTEG VA TTOPAKOAOUBOUV TNAEOTITIKA KAVAAIQ TTOU €EETTEUTIOV OE TTOAU PEYAAEG
aTTé aUTOUG OTTOOTACEIG.

Tnv TeAeuTaia dekasTia Kal PETA aTTO pia TTEPIOd0 AP@ICRATNONG Twv dopu-
@OpwvV atmmod Ta TEPACTIAG XwPENTIKOTNTAG UTTORPUXIA KOAWDIA OTITIKWY VWV,
aveéTelle n emmox Twv Aopugopikwv Kivntwy Emkoivwviwy (Satellite Mobile
Communications). O1 €€gAifeig oTov Topéa auTtd uTTAPEav Kal ouveyidouv va gival
paydaieg. O1 Adyor yI' autd dev gival SUOKoAo va yivouv karavontoi. OTrwg Oei-
XVOUV Ol TTI0 TTIPO0QPATEG £PEUVEG BIEBVWIV OPYAVIOUWV:
® 0 WIoOG atrd Tov TTANBUCPO TNG NG Cel TTEPIcoOTEPO aTTd BUO WPEG PAKPIA

o116 TO KOVTIVOTEPO THAEPWVO,
® TEOOEPQ DICEKATOPUUPIA AvBpwTTOl O€ OAO TOV KOTHO Eival XWPIG TTPOCWTTIKA

TNAEPWVIKI] CUOKEU Kal
® TTEVAVTA eKATOPMUPIO GvBPWTTOI 0€ OAO TOV KOOHO PBPICKOVTOI OUVEXWG O€

ANioTeG avapovNG yia TNV atTOKTNoN TNAEQWVIKAG YPAUUAG, HE HECO OPO ava-

MovAg 1,5 xpovo.
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O1 TepIoadTEPEG ATTO AUTEG TIG AVAYKES OEV TTPO-

KEITAI VO KOAUQTOUV TTOTE, OeDOUEVOU OTI TO KOOTOG

TNG ATTAITOUPEVNG UTTOBOUNG €ival OTTAYOPEUTIKO. AV

o€ auto TTpocBéooupe TNV aduvapia Twv oTaBepwV

KOl TwV KAAOIKWYV KIVATWYV SIKTUWV va KOAUWOUV TO

MeYOAUTEPO PEPOG TNG NG (wKeavoi, épnuol, Bouvd

Sxripa 8.4.1 Suspa o Sopu- KTA.), ’eivou @avepo Y’IGTi’TO pé)\)\'ov TWV dOPUPOPIKWV
@6pol  Xpnolotoiotvial e KIVITWV ETTIKOIVWVIWY EiVal EVOIWVO.

TANBWPa  eapuoYLV  HeTaty loTopIKd, TO TTPWTO TTPAYUATIKA TTAyKOOUIO Oi-

Ta‘;’z’m‘m;r']‘:g’Tgf“a‘” “‘l‘;ggzg: KTUO KIVATAS TnAgQwviag ovopaldtav Marisat kai

AeoTITIKGY  TrpoypapudTwy  AVOTITUXONKE TO 1976, pe TN xpnoipoTioinon yew-

kal TeAeuTaia Ta SikTua KIVATAS  OTATIKWY O0puPOpwVv(GEO). O1 Teleutaiol Bpi-

TMAEQuviag. OKOVTaI O€ TETOIO UWOC KAl KIVOUVTal g TETOIO TaXU-
TNTA, WAOTE va @aivovTal akivnrol atrd éva oTabud eddgoug. To 1979 10pUbnkKe
€vag TTayKOOHI0G dopUPOpPIKOG opyaviopog, o INMARSAT, Trou avéhafe kal TNV
eKMETAAAEUon Tou Marisat. Ztn ouvéxela o INMARSAT Trpoxwpnoe otn dnpi-
oupyia vEwV KIvNTWV cuoTUATwyY oTnpIopevog Kal TTaAI o GEO dopupopoug.
ATT6 TO onpeio auTtod Kal PeTa Eekivnae Yia TTpayuaTiki KoUupaoa TTou 0drynoe oaTnv
AVATITUEN TTPAYHATIKWY OOPUPOPIKWY KIVNTWY GUOTNUATWY, TTPOCITWYV GTO HECO
XPAOTN ME TNAEQPWVIKEG CUOKEUEG TTOU £XOUV PTACEI TTAEOV OTa ETTITTED PEYEBOUG
TWV aTTAWV KIVNTWYV TNAEQWVWYV (GSM KTA.).

ZAMEPa TTAEOV T BOPUPOPIKA CUCTHHATA UTTOPOUV VA TTPOCPEPOUV TTOAAG-
TTAEG UTTNPEDIEG, EKTOG TNG KAACIKAG TNAEPWVIaG, OTTWG:
®  TNAEOTITIKEG UTTNPETIEG OTNPICOPEVEG OTA VEQ TTPOTUTTA TNG WNQPIAKKG TNAEOPA-

ong. MeTagu GAAwv duvaTtdTNTa TTAPAKOAOUBNGNG TTANPWHEVWY TTPOYPANUA-

Twv, TAIVIWV KTA. (pay TV, Pay per view, Video on demand),

e Tayutatn poéoBacn oto INTEPNET kal epapuoyEg TTOAUPECWY,
® au@idpopeg utnpeoieg TTOAUPEOWY, OTTWG N TNAEIATPIKA, N TNAEEKTTAIdEUON

Kal n TNAgepyaoia.

OAeg auTéG 01 EQAPUOYEG ATTAITOUV PEYAAEG TaxUTNTEG PETAdOONG TTOU ON-
Maivel geyd@Ao eUpog dwvng ouxvotTATwy. H avdykn auti odriynaoe oTnv Kata-
OKEUN dOPUPOPIKWYV AVAPETASOTWYV KOl CUCTNUATWY O OAO Kal TTIO UYNAEG OU-
xvoTnTes. ‘ETo1 EekiviovTag atréd Tnv Trepioxn Twv 4/6 GHz (C dwvn cuxvoTATWY)
éxoupe @Tdoel ofuepa otn {wvn Twv 20/30 GHz (Ka duvn cuyxvotATwy).

>1a TapaTrdvw TTAaiola £Xel EEKIVIOEl T TEAEUTAIO XpOvIa YIa TEPAOTIO TTPO-
oTrdbeia avdatTugng SIKTUWY dOPUPOPWYV PE OKOTTO TNV TTAPOXN UTTNPETIWY KI-
vNTAG TNAsQwviag oe TTaykoouio emmiredo. Ta dikTua autd oTnpidovTal KUpiwg
oc dopu@opoug xaunAng rpoxidag (Low Earth Orbit - LEO satellites)
Kal oe dopuopoug peoaiag Tpoxidas (Medium Earth Orbit - MEO
satellites).
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2Tn ouvéxela Ba TTapouciacTolv PEPIKA aTrd Ta onUAVTIKOTEPA CUCTANOTA
KIVATWY SOPUPOPIKWYV ETTIKOIVWVIWY, TTOU UOAIG JTTAiIVOUV A TTPOKEITAI VO UTTOUV
o€ uTTNpPECia aTo APETO PEANOV.

8.4.1 Aopv@opiko Zvomnua Kivntis Emikoivwvias Iridium

To TTpWTO TTPAYMATIKG CUCTNUA TTAYKOOHIOG KIVA-
TAG ETTIKOIVWVIAG TTOU EUQAVIOTNKE TTPOCOATA OVOUA-
Cetal Iridium xai oTnpideTal og éva aoTEPIOPO aTTO
66 LEO dopugdpoug. H oxediaon Tou dpyioe 10 1990
ka1 Tnv 1 NogpBpiou Tou 1998 dpxioe n TTANPNG EUTTO-
PIKN TOU EKUETAAAEUDN.

To Iridium TTapéxel Tn duvaATOTNTA ETTIKOIVWVIOG
QWVNAG, ATTOCTOAAG PNVUUATWY, OeDOPEVWYV KOl Qag
ME TN XPAON MIOG KOl JOVO OUOKEUAG UE €va eviaio
apIBuG aTrd oTToI0dNTIOTE PEPOG TOU KOO HOU.

270 8ikTUO TOU Iridium ekTOG aTTO TOUG 66 BOPUPO- Sxripa 8:4.2 Knnté AEguwvo
poug TrepthapBavovtar kai 11 etriyeiol ataBuoi. ‘ET01  karéMnho via xprion o€ dopu-
Ol XPOTEG ETTIKOIVWVOUV PETAGU TOUG PECW TOU BI-  opikd SikTUa KIVATAG TNAEQW-
KTUOU TWV £TTYEIWV OTABUWY (OTTWCE Kal o€ éva kAha- V%

OIKO KUWEAWTSO cUoTnua) Kal 6tav autd dev gival duvaTov PEOW KATTOIWV aTTO
TOUG 66 dopuPOPOUG TOU BIKTUOU.

H xprion LEO dopupdpwyv (BpiokovTal o€ Tpoxid HOAIG 780 xAu. atmd n yn)
EXEl ONUOVTIKA TTAEOVEKTAUATA. H XaunArf TpoxId €XEl WG ATTOTEAEGUA TNV TTOAU
kaBapry AN Tou CAPATOG aTTé TIG KIVNTEG GUOKEUEG, KON Kal av ol 50puPopol
EKTTEPTTOUV XOUNAAG 10XU0G orjpata. Tautdyxpova n PIKPr Toug atréoTacn atrd Th
yn Kavel duvartr Tn xprion Toug yia Tn dnuioupyia evog €idOUG PETAKIVOUUEVWV
TPIOOIAOTATWY KUYEAWV.

BéBaia, o1 dopu@dpol XaunAng TpoxIag TTapouaialouv Kal GNPAVTIKA JEIOVE-
kTAMaTa. ‘ETol, yia Tnv KAAUWn oAGKANENG TNG YNG aTTaITEITAI HEYGAOG apIBu6G
OOopPUPOPWY OE OXEDN ME TOUG YEWOTATIKOUG dopu®odpous. Tautdxpova n Je-
YaAUTEPN KATAVAAWOT KAUCTPMWV (TTou aTTaiTeital yia 1n d16pBwan TnG TPOXIGG
Toug AOYyw TNG augnuévng TTidpaong TG PapuTnTag) KAl TO PIKPOTEPO YEVIKA
MEYEBOG TOUG £XEI WG OUVETTEIQ VO TTAPOUTIAouV JIKpR dlapKela {wrG.

To Iridium dev TTapEPEIvVE EVEPYO YIA PEYAAO XPOVIKO dIACTNUA, UIO Kal TTPO-
oQaTa n eTaipeia Tou avéAaBe TNV EKUETAAAEUCT TOU AVOKOIVWOE TNV TITWXEU-
0N TNG, TTPOKAAWVTAG ATTOYONTEUON OTOUG OTTad0oUC TV AOPUPOopIKWY KivnTwv
ETmikoivwviwy.
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8.4.2 Aopuv@opiko Zvomua Kivtis Emikoivwvias Globalstar

Zynpa 8.4.3 Kepaia dopupopl-
KNG ARwng Tou dikTUou Globalstar.

Zynpa 8.4.4 To diktuo Sopu-
@opwv NG ICO. O1 dopupdpol
Ba ouvdéovtal pe 12 emiyeioug
oTabuoulg, kabe €vag aTmd TOug
oT1roioug Ba €xel 5 Kepaieg yia Tn
ouvexn TrapakoAouBnon Tng Tro-
peiag Toug.

To dopugopikd dikTuo Globalstar dnuioupyn-
Onke 10 1991 amd pia kovotrpadia IBIWTIKWY Tn-
AETTIKOIVWVIOKWY ETAIPEIWV, ME OKOTTO TNV TTapOoxn
XapNAoU KOGTOUG Kal UWNANG TToI6TNTAG TNAEQWVi-
ag Kal GAAWV YN@IOKWY UTTNPECIWY, OE TTEPIOXEG
TToU 8ev KOAUTTTOVTAI aTTd TA UTTAPXOVTO €VOUpP-
MaTa Kal acUppaTa SiKTud ETTIKOIVWVIWY. AvAueoa
o€ auTég TrepIAauBaveral n peta@opd dedopévwy,
N TNAEEIBOTTOINGN, TO GAE KAl O EVTOTTIONOG BEonG.

To Globalstar avapéveral va apyioel Tnv eutro-
PIKA TOu eKPETAAAEUON aTTd Ta TEAN TOou 1999, Acl-
TOUPYWVTAG CUUTTANPWHATIKG WE TO ETTIVEIQ OU-
othuara Kivntg TnAepwviag GSM kai TTapéxovTag
KGAuWN €Kei TTou autd aduvaTtouv (TT.X. WKEavoUg,
£PNUOUG KTA.).

Kail 1o Globalstar xpnoiyotroiei LEO dopu@é-
poug yia Tn dnuioupyia Tou dIKTUOU TOUu. Mo CU-
YKEKpPIPEVA TTEPIEXEI 48 dopuPdpoug (ouv GAAoUG
8 €@edpIkoUG), N EKTOEEUCN TWV OTTOIWV EEKivnNOE
oTIG apxég Tou 1988. H Tpoyid Twv dopu®opwy au-
Twv gival og ammootaon 1.414 xAu. atmd Tn yn Kai

n dIapKelIa (WG TOUG QVAUPEVETAl VA
givail 7,5 xpovia.

8.4.3 Aopu@opIKo TvoTnUAa
Kivntig Emixoivwviag ICO

H ulotmoinon Tou &ikTOOU Qu-
TOU &ekivnoe 1o 1995 pe Tnv idpuon
TNG OMWVUMNG ETAIPEIAG ATTO TOV

Zyrjpa 8.4.5 Kepaia 5opugopiknig Adyng Tou 8- |nmarsat kal 46 ammd Toug PEYOAU-

KTOou ICO. O1 ouxvoTnTEG TTOU Ba XPNCIUOTTOIOU-
vtai o1o &ikTuo ICO Ba gival yia Tn JeUgn Twv TTiyEl-

TEPOUC TNAETTIKOIVWVIAKOUC Oopyavi-

WV OTABHGV HE TOUC 50pu@Gpoug Ta 5 GHz yiamy ~ OMOUG TOU KOTHOU.
avepyouevn Zeugn kai 7 GHz yia v Katepxouevn 2KOTTOG TNG ETAIPEIQG QUTAG Eival

Cevgn (Cwvn C). ETiong, yia Tnv emmKoIvwvia Twy
OUVOPOUNTWY PE TOUG BOPUPOPOUG Ba XPNOIPOTTOI-

n avdamTuén Kai Asitoupyia evog Tra-

ouvTai o1 Trepioxég 1980-2010 MHz yia Tnv KaTepxd- YKOGUIoU  B0puPopIKOU OUGT':]“GTOQ
pevn kai 2170-2200 MHz yia v avepxdpevn {evén.  KIVNTAG TNAEQWVIAG, yia TTAPOYK UTn-



AZYPMATEZ EMIKOINONIEZ KAI KINHTIKOTHTA 187

PECIWV TGO TNAEPWViag 600 Kal PeTddoong dedopévwy Kal @ag. EmimmAéov, Ba
UTTAPXEl dUVATOTNTA TNAEEIBOTTOINONG KAl EVTOTTIOWOU YEWYPAPIKAG BEoNnG.

To dopu@opIkd BIKTUO OTNV TEAIKF TOU POPPI AVOUEVETAI VA ATTOTEAEITAI OTTO
Oéka dopuPbdpoug (ouv dUo ePedpIkoUGg) o€ Péan Tpoxid (Uywog Trepitrou 10.335
XINIOPETPWV).

H emAoyn péong TpoxIAg £XEl TO TTAEOVEKTNUA TNG XPONS AlyOTEPWY dOPUPO-
pwvV yia TNV KAAUWN TNG yNG Kal TO JEIOVEKTNPA TNG avAyKng UTTapENG TTOAU TTIo
€UQITONTWY KUKAWPAETWY GTO dOPUPOPO YIa TN AQWN TWV ONUATWY TTOU EKTTEUTTO-
vTal ammo Tn yn. H ektégeuan Twv dopu@odpwyv apxioe péoa ato 1999 kai 1o dikTUo
avapévertal va 1eBei oe TTARpN Acitoupyia péoa ato 2000.

8.5 MPOXOINIKA ZYXTHMATA ENMIKOINONIQN

Ta Mpoowmka Zuoriuara Emkxoivwviwv (Universal Personal
Telecommunications - UPT) cival pia TeAgiwg véa avtiAnyn evog TNAETTIKOI-
VWVIOKOU GUCTAUATOG TTOU OTNPICETal TNV 1I8€a TG avayvwpiong evog ouvopo-
pNTA aTTd £va TTPOCcWTTIKG apIBPd aveEdptnTa aTmd TN GUOKEUN TNV OTToia UTTO-
pei va xpnoiuotrolgi. ‘Evag 1€T010¢ cuvdpounTg Ba PTTopEi, KAvovTag Xpran Tou
TTPOCWTTIKOU TOU apIBPoU, va OTEAVEI Kal va AapBAvel KAROEIG aTTd OTTOI0dNTTOTE
OUOKEUN Kal aTTd OTTOI0OATTOTE GhEIO.

Méxpl Twpa 1600 oTa KAAOIKA SiKTUO OCO KAl OTa KIVNTA (€TTiVEIQ 1) dOPUQO-
pik&) 0 ouvdPOPNTHG CUVOEOTAV PE Uit CUYKEKPIPMEVN CUOKEUR ] YPAUUN TTOU
QVTIOTOIXOUOE O€ KATTOIO apIBUG KARoNG.

Me ta cuotiuata UPT n ouvdeon autr) oTauatdel Kal avTikabioTatal pye Eva
TTPOCWTTIKG APIBPOG TTOU XAPOKTNPIZEl TO CUYKEKPIUEVO OUVOPOUNTA avegdpTnTa
OUOKeUNG. 'ETol TTEpvApE TTAEOV ATTO TRV KIVATIKOTNTA THS OUOKEUNS 0TV
KIVNTIKOTHTA TOU OUVSpOouNTH.

H xpéwaon Tou cuvdpountr yivetal ye Baon autdv Tov apiBuo Kai 101 UTTAPXEI
£vag KOIVOG Aoyaplaoudg yia KGBe auvdpounTr] Kal yia OAEG TIG TNAETTIKOIVWVIAKES
UTTNPETIEG TTOU XPNCIKOTIOIEI, OTTOU Kal AV TIG XPNOIUOTIOIE.

duaikd, o apiBuog autdg Ba gival koIvog o€ OAa Ta dikTua, OTaBEPA Kal KIvNTA,
10U Ba gival cupBaTtda pe Tn véa auTh utnpeaia. ‘ETal ol BacikéG apxEG Kal TaUTO-
XPOVa 01 OTOXOI TWV TTPOCWTTIKWY CUCTNUATWY ETTIKOIVWVIWY Eival:
® H mapoxn TPoowTTKAG KIVNTIKOTNTOAG Kal Ol aTTAWG KIVNTIKOTNTOG Wiag ou-

OKEUNG.

e Xpéwan pe Baon Tov TTPOoWTIKO aplBud Tou KABE ouvdpounTh Kal OxI e

BAon pIo CUYKEKPIPEVN TUOKEUN.

* [lapoyxn HiIag TUTTIKAG diadikagiog TTpéoRacng aTa TTaykoouia diktua avetap-

TATWG TOU OUYKEKPIPEVOU TEPUATIKOU aTTO TO OTTOIO YiveTal n TTpdoaon.



188 KED®AAAIO 8

e [lapoxn Tng duvaTdTNTag €UKOANG Kal
€UENIKTNG ETTIAOYAG TWV TNAETTIKOIVWVI-
KWV UTTNPECIWV TTou B€Ael va Xpnol-
poTrolgi 0 kaBe ouvdpounTNG.
O 1pdTOG Acitoupyiag Twv UPT Ba ei-
val wg €EAG:
O ouvdpountig Ba Aappavel éva UPT
apiBud ammdé 10 oUCTNUA TTPOCWTTIKWY
ETTIKOIVWVIWYV. 2T OUuvéxela Ba emIAéyel
Zyrpa 8.5.1 £10 dpeco péNNov o KABe xpri-  TIG UTTNPECTIEG TTOU BEAEI va XPNOIUOTTOIE

omg Ba el mpéoPaon o pia TANBWPA (v TTaPAESEIy A TNAEPWVID, PAE, HETASO-
UTTNPECIWY aTTO €Va KAl HOVO TEPUATIKO OTTO Se5oUE A
OTTOIOBATIOTE ONEIO Kal av BpiokeTal, EVW KA- 0T OEOOHEVWV KT )

VOVTOG XPAON TOU TTPOCWTTIKOU TOU GpIBuoU O1 uttnpeoieg auTég auoxeTidovTal e

Ba ptropei va otfvésesi e omrolodnore dikTuo g ouykekpiyévo UPT apiBud kai amodn-

ETIKONVWVIDY BEAE! KEUOVTOI O€ €va TTPOOWTTIKG QpXEio TOu
OUCTAMATOG TTOU APOPA TO CUYKEKPIUEVO
ouvopounTh.

EmirAéov, o ouvdpounTng eTTIAEyEl TOV TPOTTO PE TOV OTToio Ba £xe1 TTPOORaon
OTIG UTTNPETiEG TTou €TTIBUUET Kal TEAOG ETTIAEYEI KOl TOV TPOTTO QvAyVWPICAS TOU
atré 10 oUoTnUa yia Adyoug acpaAeiag (authentication).

O mpoowTTKOG apiBPOG Tou KABe cuvdpounTr Ba avaypdeetal mMoavoeTaTa
O€ KATTOIA TTPOCWTTIKA TNAEQWVIKI KAPTA, OTTOU Ba ava@EPETAI KAl N TTPAYHOTIKN
Tou d1elBuvon (kal d1EUBUVON ATTOOTOANG TWV Aoyapiaopwy). H kdpta autr Ba
MTTOPEI va XpNOIYOTTOIEITaI KAl yIa TNV €6a0@AAIon TTpOGRACNG TOU oUVOPOUNTAH
0€ KATTOIO TNAETTIKOIVWVIOKO BiKTUO.

‘Otav o cuvdpounTng Ba BpiokeTal HaKPIG aTrd TO OTTiTI TOU, Ba PTTOPE va Ka-
TaXWPEEI TNV TTpocwpIvr) Tou O1EUBUVON HECW OTTOIOUSHTTOTE TEPUATIKOU PE XPAON
TOU TTPOCWTTIKOU TOU aplBuou Kal va kavel A va Aappdvel KARoEIG JEow Tou OU-
YKEKPIPEVOU TEPUATIKOU.
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Mola gival n évvola TG KIvnTIKOTN-
TOG OTIG ETTIKOIVWVIEG;

Ti gival N acUppatn TNAEQwvia Kai
TI N KIvNTA ThAcQwvia; Moia gival n
Baoikn dia@opd HETAEU TOUG;

Molo eival To peyaAuTepo TTPORAN-
Ja otnv acuppatn TnAspwvia; ‘Exel
QVTIMETWTTIOTEl PEXPI ONPEPO Kal
TWG;

Ti eivai To DECT; Moia givai Ta Baci-
K& TOU XOPAKTNPIOTIKG;

Mola eivalr 1o TTAEOVEKTAPATA TOU
mpotUmou DECT; [Moieg eivar ol

EPAPUOYEG TOU;

Th eivar n Zuvexng Auvapikr) Etmido-
vy KavaAiou kai 11 n EmmaAnBeuon
XpAoTn;

Moia givai n évvoia Tou KuweAwTou i
KTUOU; Ti TTAEOVEKTHATA TTPOCQPEPEL;

Moia gival Ta Baoikd XapaKTNPIOTI-
K& Tou cuoTthuarog GSM; MNwg Ael-
Toupyei éva ocuatnua GSM;

Mola eivar Ta KupidTEPA TTAEOVE-
kTAuaTa Tou GSM o€ oxéon e Ta
QvOAOYIKG CUCTAPOTA KIVNTAG TN-
Aepwviag;

MeplypdywTte 1O OUOTNUO KIVNTAG
TnAepwviag DCS 1800. loieg ol

11.

12.

13.

14.

15.

16.

17.

dlapopég Tou amd 10 GSM; ¢
TTOIEG TTEPITITWOEIG TTAEOVEKTEI TOU
GSM;

Moia eival n €&€NIEN oTa Wnolakd
OUCTAPOTO  KIVATAG  TNAEQWVIAG;
Mepiypdyte 10 BACIKE XAPAKTNPI-
OTIKG TOU VEOU OUCTHHATOG.

Moigg gival o1 epapuoyEg Twv dopu-
@opwyv; Katd Tn yvwpn oag Toia
o6 auTég Ba KuplapXnoel OTa
ETTOUEVA XPOVIQ;

Marti n xprion Twv dopuPdpwv OTIG
ETTIKOIVWVIEG gival atrapaitnTn;

MMoleg €ival o1 uTTNPETieg TTOU PTTO-
poUv va TTPOCPEPOUV O OOPUPO-
POI CAPEPA OTOV TOUED TWV ETTIKOI-
VWVIWV;

Meprypdyte ouvottTiké Ta Aopugo-
pika ZuoTtipata Kivntg ETTikoivw-
viag Iridium, Globalstar kai ICO.

Ti eival 10 MNpoowTmkd ZU0TNUa
Emkoivwviwy; TMoia n diagopd
TOU HJE TA UTTAPXOVTA CUCTAMATA;
Ti eival 0 TTPOOWTTIKOG apIBudg
KAfong;

Moieg eival o1 BacikEG apxég Twv
MpoowTikwyv ZuoTnudTtwy ETKoI-
vwviwy; MNwg Ba Asitoupyei Eva Té-
TOl0 CUCTNUQ;
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9.1 H WHOIAKOITOIHXZH KAI TA NMOAYMEZA

O1 avBpwTroI XpNOIYOTTOIOUV BIAQOPa UEOQ YIa VA ETTIKOIVWVOUV, OTTWGS OMIAIA,
EVTUTTA KAl YPOTTTA KEIMEVA, QWTOYPAQPIES KAl EIKOVEG. Ol UTTNPETIES ETTIKOIVWVIWV
gekivnoav atmod Tn PETAQOPA TWV YPATITWYV PNVUPATWY (TaXUudpOEia) Kal TTEPa-
gav apyOdTEPa OTNV EVOUPUATN METAPOPA TTPOQOPIKWY UNVUUATWY (ThAEQWVIaQ).
Me Tn BonBeia TnG TEXVOAoyiag dnuioupyndnkav oTn CUVEXEID aKOPN U0 UTTNPE-
oieg, N padlopwvia Kal n TNAedpaacn.

O1 800 TeAeuTaieg oe ouvduaoud Pe TNV THAEQWVia aTToTEAOUCAV VIO OPKETEG
OEKAETIEG TIC KAATIKEG TNAETMKOIVWVIAKES UTTNPETIES. H TNAsQwvia, OTTwG
avapépBnke aTo KEPAAAIO 6, £dwae TN BUVATOTNTA GTOUG UTTOAOYIOTEG VO ETAPE-
pouv dedopéva HECA aTTO TO CUVOPOUNTIKO BIiKTUO.

'ET01, €KTOG aTTO Ta UTTAPYOVTA TOTTIKA OikTud, avaTITUXONnKav Ta TTpWTa SiKTUA
UTTOAOYIOTWY O€ TTAYKOOMIO €TTiTTE®0. To TTI0 YyVWOTO Kal TO PEYOAUTEPO TTAYKO-
opio dikTuo ival 1o iviepveT (internet - S1adikTuo). To diadikTuo, av Kal xpn-
CIJOTTOIET TO UTTAPXOV TNAETTIKOIVWVIAKO OIiKTUO, TTPOCQEPEI TTOAU TTEPICOOTEPES
UTTNPETiEG.

2TOUG TTPWTOUG UTTOAOYIOTEG 01 OTTOI0I ATAV GUVOEUEVOI GTO O1adiKTUO (internet)
n avagnTnon TTAnpogopiag agopoloe ouvrBwg HOVO KEiPEVa.

H avalitnon autwv Twv TTANPOQOPIWY ATAV TOTE PIa BAPETH Kal 1I81AITEPA XPO-
vopopa diadikaacia, S10TI aTTaITOU0E APKETH TTANKTPOAOYNON KAl JEYGAN avapovr).

ExTd¢ atmd 10 Keipevo Tmou kKwdikoTrolgital dueaa (kwdikotroinan ASCII), dpxi-
o€ OTadIaKA N €lI0aywyR GTOV UTTOAOYIOTA KAl GAAWV JOPPWY TTANPOYOPIAG, UE TN
XPNOIMOTToIiNON TNG Wn@IAKOTToinong, dnAadr TG METATPOTING TNG TTANPOYOPIas
o€ Ynolokr pop®en, KATAAANAN yia Tov UTTOAOYICTH.
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9.1.1 H wn@iakoiroinon

210V KOOMO TToU Jag TTEPIBAAAEI, oI TTANPOQOpIEG £xouv avaloyikr popen. O1 nxol,
TO XPWHATA K.ATT. dnpioupyouvTal atré ouveXR ofuara petaBAnTig éviaong. H peta-
Popd, N aTrobriKeuon Kal N £TTEEEPYATia OTOV UTTOAOYIOTH TETOIWYV TTANPOQOPIWV OTTOTE-
Aouv diadikaoieg TTou atraitouv KaTola Kwdikotroinar. O1 Adyol o1 oTToiol aTraITouv TNV
KwOIKOTTOINGN TNG TTANPOPOPIaG 0€ WNPIOKA Hop®n (Wn@lakomoinon) civai ol £¢N¢:

1. H ynoeiakotroinon piag TAnpogopiag kabiotd duvaTh TNV emegepyacia
TNG amd Tov umoAoyioTh. H TTAnpogopia PUTTopei va TTpoEpyeTal atmd ia ew-
Toypagia, £vav nxo, éva Bivieo K.ATT. i} va gival ynelak dnuioupyia oTov UTToAo-
yloTr). MTTOpOUE, YIO TTOPABEIYHA, VO ETTECEPYACTOUNE EIKOVEG TTOU £XOUV dNnuI-
oupynBei atmod pia @uwToyPaQIKA INXavh, aAAd Kal va dnuioupyriooupe SIKEG pag
€IKOVEG aTreuBeiag o€ wnelakr Yopen).

2. H ynoiakoTtroinan piag TTAnpo@opiag ETTITPETTEI TNV OTTOBNKEUCT TNG 0€ OUY-
xpova péoa amoOnkeuong (okAnpoi dioKol, OTITIKOI OiOKOI K.ATT.) KaI TN YPryo-

Mapadadeiypa 10 Ze éva oAua opIAi-
ag yiveral delyyatoAnyia pe TaxuTn-
Ta 11000 S¢eiypatal/s. To kGOe deiyua
£xel péyebog 8 bit. Ti péyeBog Ba Exel
TO apxeio opIAiag 5 SeUTEPOAETTTWY;
e KGBe OeutepOAeTTTO Oa TTPOKU-
mTouv  11000X8bit=88kbit. Ta 5 s
opiAiag Ba dnuioupyroouv éva ap-
X€io peyéBoug:
55-88kb?|t
T =55 kbyte
8——
byte

Mapadeiypa 20 Ti péyebog Ba €xel
TO OPXEIO OTEPEOPWVIKNG MOUCIKAG
d1dpkelag 30 AETTTWY;

Me TaxuTtnTa deiypatoAnyioag 44000
deiypatal/s, Ba TTPOKUTITEl O KABE
OEUTEPOAETTTO:

(TaxuTnT. derypatoA.) X (apiB. kav.) X
(apiB. bit/deiypa) = 44000-2-16 =
1408kbit. = 1.4Mbit.

Ta 30 AeTTTG HOUGIKAG IGOBUVAOUV E:

30min~60%~1408kalt
= 317M
bit 317Mbyte
byte

pn avakTnon mg¢. Ta TeAeutaia xpovia €xel
TTOAOTTAQCIOOTE N XWPENTIKOTNTA OTTOBRKEU-
ongG, ME OTTOTEAECHO TEPAOTIEG TTOOOTNTEG
TTANPOYOPIag va ToTroBeTOUVTAlI OE TTOAU HI-
KpO Xwpo.

3. H oamobAkeuon Wwn@IaKoTToINUEVNG
TTANpo@opiag kKaBIoTd TNV avakTnorn Tng
AVETTNPEACTN ATIO TMAPACITA KAl TN d1a-
TnPEi avaAAoiwTn yia TTdpa TTOAU XpOvo.

4. H ynoeiakotoinon pIag TTANPo@opi-
ag TTapéxel TN duvaTtotTnTa TNG METAdOONG
TNG KOl TG QvATTApAyWwYNG TNG YE TNV idla
AKPIBWG TTOIOTNTA IE TO TTPWTOTUTIO.

5. H yneiokotoinuévn tTAnpogopia €Ti-
TPETTEl TN METABOON PeYGAWY TTOOOTATWV
OeQOPEVWIV OE POKPIVEG OTTOOTACEIG |E TTOAU
uYwnAég TaxutnTeS. H uttodour Twv OnueEPIVIV
TNAETTIKOIVWVIWY  TTPOCQPEPETAl VIO WNOIAKH
peradoon. O avBpwTrog dev PTTOPET va avTIAN-
@Ol dueca Tov YPn@Iako TPOTTO BIOXEIPIONG TWV
TTANPoPopIwv. Eva cuvolo atrd duadikd wneia
(bits) eival TeAgiwg EEvo yia To avBpwWTTIVO TTVEU-
Mo Kol 8V QVTITTPOCWTTEUEI KAVEVA AVTIKEIMEVO
TOU KOOMOU TTOoU pOgG TTEPIBAAAEL. T autd TO
AOYyO, OAEG O WNOIOKEG OUCKEUES OTTORIBOUV
TNV TEAIKA TTANPO®Opia € avaAoyiKr Hop®r.
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9.1.2 XapaKTNPIOTIKA YNPIAKOU KEIPEVOU, X0V, EIKOVAS Kal BivTeo

To K&iugvo Kal 0 X0

To keipevo ptTopei va KwdikoTToinBei pe 10 ywwoTd Kwdika ASCIIl. KaBe oeAida
KeIuEvou evog BiAiou trepiéxel katd p€oo 6po 2000 xapakTApes. Mia KwdIKOTTOI-
nuévn aelida Ba givar 2000X8bit = 16000bit = 16kbit.

To ofpa NXOU PETATPETTETAI € WNPIAKK Jop@r Ye TNV eEAG dladikagia: TTpwTa
yivetal dsiygatoAnwia pe Tnv KAtdAANAn TaxuTtnTa. TN ouvéxela 1o KGBe Oeiyua
peTaTpéTeTal o€ duadIKn TIUN pE avdAuon 8 bit ) 16 bit. Av To orjua Tou rixou givai
OTEPEOPWVIKO, YiveTal delyuatoAnyia kalr ota U0 KavaAia, oTToTe TTPOKUTITOUV
Ta OITTAGCIa BeiypaTa o€ KABe deuTePOAETTTO. IMNa delypaToAnYia oTEPEOPWVIKOU
NXoU UWnAARG TaoTéTNTAG XPnaiyoTrolgital Taxutnta 44000 deiypata 10 duTEPO-
AEeTITO O€ KABe KavAAl (n TaxutnTa delypaToAnWiag eival apkeTd PeydAn yia va
TepIAapBavovTal Kal ol fxol JE uWnAr cuxvotnTa). To k&Be deiypa avaAueTal pe
16bit yia yeyaAuTepn akpipeia.

‘Eva mapadeiyua utmoAoyiouou peyéBous
Wn@IakoTroinaong acmpouaupng ewroypa-
@iag. Ac utroreBei 611 o1 d1aoTdoeis eivar 4X6
EKaroaTd kai Ot avaAverar ara 100dpi ue

Edw Ba e¢eTaoToUV O YnPIOKOTTOl- 256 amoxpwaeig Tou YKpl, (8bit).

: P . . Ta 4 cm eival 4/2.54=1.57 ivioeg Kal pe
MHEVEG EIKOVEG HE TN XpNon oapwin n avd@Auon 100 onpeia ava ivioa (100dpi) di-

ME TN AYN YN@IaKAG QWTOYPAPIKAG | youy 1.57X100=157 anueia. Opoia Ta 6em
MNXavAG 1 YE T CUAANWN atmd ofpa eival 6/2.54=2.36 ivioeg A} 236 onpeia. H eTmi-

H sikova

BivTeo. OI EIKOVEC TTOU SnpioupyoUvTal | P4V TNS pwroypagiag Ba givar 157X236 =
A . 37052 onueia.
oTov UWOAOY'OTH elval séapxr]c_; o€ yn- MoAAatrAacidovTag pe 8bit yia ka6e on-

QIaKA Hopen. Jeio TTPOKUTITEI TO PEYEBOG TOU apXEioU TNG
Ta xapakTnPIOTIKA TNG €IKOVAG, TA puwroypagiag: 296kbit 1} 37kbyte.

, P . Eva oeUtepo mapddelyua utroAoyiouou
oTroia kaBopifouv TNV TTOIGTNTA KAl TO . ! -
peyébous  Eyxpwuns Qwroypagiag, e

MEYEBOG TNG OE YNQIaKN Yop@r| gival odpwon ora 300dpi kai 16 ekatopulpia

N avédAuon Kai Ta XpWHOTE TNG. H avd- | xpwuara (24bit). Or Siaordoeis eivar 18X24

AUGN ETPIETAI O onueia avd ivioa sKaro’ord. Oa UITOIAOYIUGSI' 70 péyebog TOU
. . , apxEioU TTOU TTPOKUTTTEL.

(dpi, dots per inch). To TARBog TwV Ta 18 cm eival 18/2.54=7.1 ivioeg Kal pe

XPWHATWYV KabopileTal amd Tov apib- avdaAuon 300dpi divel 7.1X300=2125 onpeia.

po Twv bit TTou Ba dlaTeBoUV o€ KGOE Ta 24 cm eivar 9.4 ivioeg ka1 divouv 2834
, , , onueia. H eikéva éxer 2125X2834=6022000
onpeio. Av yia kaBe anueio xpnoipo- onueia. Me 24bit yia k&dBe éva onueio Tpo-
TToINBoUv 24bit, TTpokUTITOUV 224=16 KUTITEl TO péyeBog Tou apyeiou 6022000 X
EKATOUHUPIA CUVOUACHOI XPWHATWV. 24bit = 144.5Mbit = 18.1Mbyte.
Me 8bit e kGBe onueio TTPOKUTITOUV
256 xpwpuarta. £Tn JovoxXpwun @wToypagia apkouv 256 atroXpwaoElg Tou YKPI,
dnAadn 8bit. ZTnv £yxpwpn ewToypagia atraitouvTtal 24bit (8bit oe kGBe Bacikd
Xpwpa) ) 32bit.
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AV n Yn@IakoTToINPEVN EIKOVA TTPOOPICETAl JOVO YIa TTapouaiaan aTnv 086vn,
n avaAuon yivetal ota 75dpi. Av n eikéva TTPOKEITAl VO TUTTWOEI, TOTE XpeIaleTal
va oapwBei pe avaiuan Touhdyiotov 300dpi. To péyeBog TNG €IKOVAG O WNQIOKN
Hop®r CapTaTal aTT TNV avaAuon, TNV ETTIPAVEIA TNG KAl TOV apIOPS XPWHATWV.

ATIO Ta apxeia TTou TTPOKUTITOUV PETA TV WNQIOKOTTOINON AXWV Kal EIKOVWV
eCAyovTal HEPIKA GUUTTEPACUATA:

a) Av n éyxpwpn eikéva Tou TTapadeiypatog peyéboug 18.1Mbyte Bpioke-
Tal QTTOBNKEUPEVN OE ATTOUAKPUOHUEVO UTTOAOYIOTH Kal TTPOKEITAI VO JETAPEPOET
MEOw Tou BIAdIKTUOU, PTTOPEI VO UTTOAOYIOTEI O XPOVOG TTOU Ba XPEIOOTE yia TN
peTapopd. H TaxUtnTa HETAPOPAS HEOW POVTEY OE WPEG TTOU OEV UTTAPYXEI CUPQPO-
pnon eivai repitrou 1.5kbyte/s. O atraitoupevog xpovog eivar 18100/1.5 = 12066

s = 3 wpeg kal 18 AetrTd.

B) Av avri yia pévtep XpnoiyoTroindei agiepwuévn ypauun Me TtaxuTtnTta 2
Mbyte/s, o xpdvog HETaPOPAS TNG idlag eikovag Ba rTav pévo 18.1/2=9 deutepod-

AetrTal

y) lMévre deutepOAeTTTa opIAiag kataAaufdvouv OTOV UTTOAOYIOTH TPEIG (O-
PEC peyaAUTEPO péyeBOG atmd pia oeAida keipévou. Mia Eyxpwun @wTtoypagia
18X24cm oe ynoiok pop®n iIcoduvapei Pe 1645 deutepOAeTITa opIAiag. ETToué-
VWG 10XUEI KOl €0W TO «Ia €IKOVA a&ilel XiAIEG AEEEICY.

Kivovuevn sikova (Bivreo)

TNV YnOIaKr) HOPQH MIAG KIVOUPEVNG EIKOVOG UTTAPXE! JIO CUVEXAG Kal yprAyopn
evaAayn €Ikdvwy pe 1o Xpoévo. M’ auté Tov TpdTTo diveTal N aicbnon Tng Kivnong.

YTohoyilovtag 1o péyeBog  evog
apxeiou Bivieo pe uwnAn avdaAuon
1280X720, pe uwnAn eukpivela 16
ekaTopuUpia Xpwpata (24bit/onueio)
Kal pe pubuéd avavéwong 60 TAaicia
ava@ OeuTEPOAETTTO TTPOKUTITOUV VIO
KGOe éva deutepoAemrto 1200Mbytes
dedopévwy. ‘Evag Té€T010G pUBNOG pE-
T6d00NG oTaITei €I0IKO £EOTTAIONG YIO
arobrikeuon kai yia emegepyaaia. lMa
Va PEIWBE 0 OYKOG TwV SESOPEVWY TOU
Bivreo yivetal kaTola emegepyaaia. To
aTTOTEAEOUA QUTAG TNG ETTECEPYATIOgG
gival n peiwon Tou apiBuol Twv Oe-
Qopévwy, XwpIg va gival avTIANTITA n
uTtoRABpIoN TNG TTOIOTNTAG TNG EIKO-
vag. H emegepyaoia auty ovopddetal
oupTTiEDT OEDOUEVWV Kal BPIOKEN HEYA-
An €@appoyn OTn PETAQOPA, Tn WETA-
00N Kal TNV aTToBAKEUCT BESOUEVWIV.

O1 d1000YIKEG €IKOVEG ovopdadovTal TTAiTIa
(7 kapé). To kGBe éva TAaioIo eival pia axi-
vNtn Qwrtoypagia. Ta TTAciola avé deuTepo-
AETTTO eK@PAlOUV TNV TaXUTNTA PE TNV OTToia
epavifovral otnv 086vn BIOKPITEG aKivNTEG
€IKOVEG (TTAQiOIO), TTPOKAAWVTAG TNV aioBnon
NG Kivnong. lNa ikavotroinTikA aiobnon g
Kivnong, o pubudg evaAAayng Twv TTAAICiwV
(frame rate) mpétrel va eivalr Touhayiotov 25
TAdiola 1o deutepdAettTo (25 fps frames per
second). Kavovtag utrohoyiopoug, yia éva
KOl HOVO OEUTEPOAETTTO dpAong (KIvOUUEVNG
€IKOVAG) PE METPIa avaAuon 320X200 kai 256
Xpwpara yia k&Be onueio (8bit), gaiverar ot
arraiteital xwpog 1.6 Mbytes. lNa éva Aetrtod
KIVNMOTOYPOQIKAG Talviag Pe TNV TTapoTrd-
vw ava@Aiuon (320 X 200 X 256) xpeiadovTai



YINMHPEXIEX

96Mbyte. Ta mpdayuata OuokoAeUouv, OTav
TPETTEl QUTH N Wn@IOKOTToINUEVN Talvia va
METad0BEl pEow €vog DIKTUOU, WOTE va Tn O€l
KATTOIO0G TTOU BpioKeTal pakpid. MNa va punv aA-
AoiwBei n aiobnon TnNg Kivnong, Ba TPETTel N
peTédoaon va yiveral pe puBuod TouhdyioTtov 25
TAciola To deutepOAeTTO i 12.8Mbits/sec. Té-
TOIO KAVAAIQ ETTIKOIVWVIOG €XOUV TTPOG TO TTO-
POV peydAo k6OTOG.

9.2 ENOINOIHZH AEAOMENQN
OONHX KAI EIKONAZX

9.2.1 Ta moAvusoa

Me TIG onuepIvéG duUVATOTNTEG O UTTOAOYI-
OTHNG MTTOPEI VO CUYKEVTPWVEI KAI VA TTAPOUCI-
adel mAnpo@opiec OAWV Twv PopPPwV, dnAadn
atré 6Aa Ta uttdpyovTa péaa. O nxog, ol €IKo-
VEG, TO BivTeo, Ta Keipeva kal Ta oxédia Ba ovo-
palovtal TTapakdaTw TTANPoPopieg. Av JIOBETEI
TIG KOTAAANAEG TTEPIPEPEIOKEG POVADES, Evag
XPNoTNG Ke TN BonBeia Tou UTTOAOYICTHA UTTOPEI:
® va dnuioupyei, va atreikovidel, va ammodn-

KeUel Kal va eTTegepyadetal ax€dia, Keigeva

KOl WTOYPOAPIEG.
® va avatmmapdyel, va karaypdeel atd O1d-

(POPEG TTNYEG KAl va eTTeEEpyAdeTal HOUOI-

KA uwnAng mototntag (HIFI) perarpémo-

VTOG TOV AXO O€ YNQIAKK Jop®r).
® va AauBavel, va emmeepyadeTal Kal va Ka-

TayPAPEl PASIOPWVIKEG KAl TNAEOTTTIKEG

METadOOEIG (BiVTED) PETATPETTOVTAG TNV KI-

VOUEVN €IKOVA OE WNQPIAKK Hoper).

OAeg autég TIG TTANpoYopieg KABWS Kai
GAAEG KOBOpPA WYNOIOKEG, O UTTOAOYIOTAG TIG
emmeEepyaderal pe Tov idlo akpIBwg TpoTro. OI
TTANPOYOPIEG AUTEG UTTOPEI VO BpicKovTal OTA
QaTTOBNKEUTIKG Pé€Ta TOU XpAoTn f va utrdp-
XOUV O€ PEYAAOUG UTTOAOYIOTEG, O€ OTTOI00N-
TTOTE MEPOG TOU TTAQVHATN.
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Ta moAvpéoa OTIS EMIKOIVWVIES

Otav n TAnpoopia TTPETTEl VO [E-
Tad00¢i AuETa O€ PaKpIVA aTmooTaon
péow Tou OIKTUOU, UTTAPXOUV JEYAAEG
QATTAITAOEIG KOl TTEPIOPICHOI, Ol OTTOIO!
TIPETTEl VA TTANPOUVTaI OTTO TOV UTTO-
AoyloTr} Tou xpnoTn, amé 1o OiKTUO
KAl a1rd Ta UTTOAOYIOTIKA OUOTAPATA
(servers) Twv KOUBwV Tou BIKTUOU.

MNa Tapddelypa, og pia TNAEQWVIKHA
OUVOMIAiO TTPETTEI N QWVR TOU €VOG
OMIANTA va @TAVEI AuETA OTOV GAAO.
Av n kaBuotépnon utepBei Ta 0.1
OEUTEPOAETITA N ETMIKOIVWVia YiveTal
TPORANUaTIKA. To JiKTUO ETTOPEVWG,
OTav EKTEAEI TN UETOPOPA TWV TTOKE-
Twv OedoPEVWY, TTPETTEI va eEETALE!
X! MOVO ToV TTPOOPIoHO, aAAG Kal TO
€id0og TNG TTAnPOQOPIag ToU METO-
QEPETAI KAl VO OWOElI TRV KATAAANAN
TTIPOTEPAIOTNTAL.

To apxeio piag eIKGVAG O€ Yn@Iakn
Hop®ry TIOU METAQPEPETAI VIO TTAPA-
OElyua aTTO TOV UTTOAOYIOTH) TOU POU-
ogiou Tou AoUBpou oTnv 086vn evog
GA\ou uTtoAoyIoTH PTTopEl va  €xel
pEYAAo pEyeBog aANG O XpOvog PETO-
popdg dev eival Kpiolgog. ETopévwg,
OTO TTOKETA TTOU  XPNOIYOTTOIoUVTaAl
yla T pETa@opd TNG Ba divetal PIKpEr
TTpoTepaIOTNTA aTTd TO OiKTUO. AVTiOE-
TO, T TTOKETA TTOU JETOPEPOUV OEDO-
péva TNAEQWVIKAG opIAiag Ba TTpéTTel
va £Xouv UWNAR TTPOTEPQIOTNTA, LWOTE
va dlaTnpeital N METASoon TnNG TnAe-
PWVIKAG OUVOIAAEENG XWPIG OIOKOTTEG
Kal SIOAEIYEIG.

‘Eva akopn Trapddelyua apopd Tn
peTadoon TOAU euaioBnTwy Oedopé-
vy, OTTwG TPATTECIKEG OCUVOANAYEG
KOI XPEWOEIG TTIOTWTIKWY  KAPTWV.
>¢& TETOIOU €i60UG TTANPOPOPIEG N KU-
pla oTTaiTnon €ival n ao@AAgIa Kai n
atrougia AaBwv. Ta dikTua Ta oTToia
peTagépouv TéTola Oedopéva gival KaTd
KOVOVA IBIWTIKG (KAEIOTA). AvTiBeTa, TO
O100iKTUO €ival avOIKTO, TIPAYHA TTOU
anuaivel 6Tl ol TTANPOPOPIEG Ol OTTOIEG
TIEPIEXOVTAI O€ €vaV UTTOAOYIOTH TOU
SIKTUOU ¢gival dIaBEOINEG O OAOUG.
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OAeg o1 Trapatrdvw TTANpo@opieg utropolv va avalntouvTtal Kal Vo CUYKE-
VTPWVOVTOI OTOV UTTOAOYIOTH KaI Vo TrapoudsidaiovTal HE ViAio TPOmo. AuTh
n Trapouaciaon (ouvABwG oTov UTTOAOYIOTN) TNG TTANPO®OPIag YE OAEG TIG dUVATEG
Hop@Eg atroTeAEl TO TTOAUMEDO.

9.3 YINHPEXZIEXZ XTENHX KAI EYPEIAX ZONHX

9.3.1 Yrnpeoies otevis {wvns

P O1 uTtinpeaieg ol oTroieg dev

Ymnpeoia :((;:I‘:;]h‘:l(;(l?::(];i(:/s) €XOUV UEYAAEG OTTAITHOEIS ATTO
TO KavaAl (T.X. TNAEQWVIKA

OP'A':O‘ (PCM) ) 4 ypapun) Kai dev ataitolv uyn-
OpiAia oupTTIEOpEVN 48 - 32 AoUC puBPOUC PETEBOONG OUTE
Emrikoivwvieg dedopévwv 12 - 128 £IBIK GUVOEDN HE AQIEPWHEVN
TI}ASOPOIOTU‘[TI/(X (Fax) 4.8 - 64 VPQUHA OVOGIOVTal UTTNPETiee
V'deOt‘?X ) Ao = 6 orevA¢ Jwvng. Tia QUOIKG uéco
TnAebidokeyn xapnAis HETAB0ONC  XPNOIKOTIOIOUY  TO
moigmrag (Bivreomiépawvo) | 128 aTTAG SioUppaTo KaAwdio. H tn-
HAeKTPOVIKG EPTTOPIO 48 - 128 Aedidokeywn xapnAAg TroIoTNTAG

METOQEPEI OMIAIa Kal KIVOUUEVN
€IKOVO PE TTOAU pIkpr avaAuon
Kal MIKPO aplBud TTAaiciwv avé deuTePOAETTTO. XPNOIYOTIOIE £TTIONG KAl TTEPIOPI-
OPEVO apIBuS XPWHATWY YIa va €TTITUXEI XOUNAG pubuod petddoong. H opiAia £xel
€Upo¢ (wvng 4kHz 61rwe kai oTnv Kwdikotroinon PCM. Ztov mivaka 9.1 @aivovTal
0l UTTNPECIEG aUTEG PAdi PeE TOV pUBPO PETAdOONG (XWPENTIKOTNTA KavaAIioU).

IMivakag 9.1 YTnpeagieg oTevAg JWvNg.

9.3.2 Yrpsoiss svpeias {ovns

O1 véeg TaoEIG TTOU apXidouv va €TTIKPATOUV OTOV TOUED TWV TNAETTIKOIVWVI-
WV ETTIKEVTPWVOVTAI OTIG AEYOHEVEG OTITIKOOKOUOTIKEG UTTNPEDieg (audio-visual
services). H mpwtn €ival n ommikA TnAepwvia (video telephony) kai n dedtepn n
OTITIKOOKOUOTIKY TNAedIdokewn (video conference). MeTd ammd Tnv €mITUX) PETA-
000N PAdIOPWVIKWY EKTTOUTTWV OTO O1adIKTUO EXEI ApYioel Ta TEAEUTAIO XpOVIa Kal
N METAS0CN TNAEOTITIKWY TTPOYPAUMATWY. H AQWn Twv padioQwVIKWVY EKTTOUTTWY
AOGYW Kal TNG CUPTTiEONG YiVETAI JE OTTAR TNAEQWVIKI CUVOEDN.

H Ay TNAEOTITIKWY EKTTOUTTWYV OTTO TO BIADIKTUO £XEI MEYAAUTEPEG ATTAITHOEIG
o¢ TayxutnTta. Etmiong 1o TTEPIEXOPEVO OTO SIOBIKTUO OTTOKTA OAOEVA TTEPIOCOTEPA
apxeia pe Bivreo kal @wTtoypagies uwnAng avaluong (TToAup€éoa) TTou aTaitouv
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ouvdeon uywnAou pubuou yia va ” XwprTikémra
petapiBadovrai oToug ouvdpopn- | Ympeoia kavadiov (kbit/s)
1€G. OI €TMIKOIVWVIES PE TTOAUPEDQ TAedIGoKepr -
pTTopEl va yivovtal petagu duo BivreomAépwvo 0.128 - 40
ouVOPOUNTWY Tou BIKTUOU, aAG | TnAedpaon 215
KaI PETOEY €VOC ouVSpopNTr kai | TNAEGpaon oupmieopévn 2-34
LIGC OPGBOC GUVBPOUNTGVY I} pe- | TMAEPNHEpidar pe oAvpgoa | 2

Y . ) X TnAeexdooelg pe moAvpéoa 2
Tag0 300 opadwy. O PUBHOG pe- Torxudpopeio Kepévou, EIKOVag
TGd00oNG OTOV KOPHO Tou DIKTUOU,  [kan fyou 2
av autd TIPOOPEPEl UTINPEDiEG | Videotex pe kivolpevn
gupeiag WvNG, PTTOPET va TAavel | EIKOVa 2-34
TIG BeKGdEG dloekaToupupia bit/s. Mivakag 9.2 Yrnpeoiec eupsiac Zovng.

O pubuodg oTOUG GUVOPOUNTEG

TPETTEl va gival TouAdyioTov 2-10 Mbit/s kal xwpig KaBUOTEPNTEIG YIa PETAdOON
«WVTOVAG» KIVOUMEVNG EIKOVAG. XTOV TTivaka 9.2 @aivovTtal ol UTTNPETieg eupEiag
duvng YE TNV atrairoUhevn TaXUTNTA CUVOED NS (XWPNTIKOTATA KAVAAIOU).

9.4 WHOIAKO AIKTYO OAOKAHPOMENQON YIMHPEZIQN (ISDN)

Méxpl TTpoc@aTa, n Baaikn dIEBVAG TNAETTIKOIVWVIOKHA UTTOdOUA ATAV TO TNAE-
PWVIKO dikTuO. To dikTUO QUTS £XEl OXEDINODET yia avaAoyiKA HETAdOON QWVAG Kal
ATAV ETTOPEVWG QVETTAPKES VIO TIG VEEG TNAETTIKOIVWVIAKEG AVAYKEG TTOU OXETICO-
VTaI JE TN HETASOON BedOPEVWY, EIKOVAG K.ATT. OI VEEC QUTEG ATTAITAOEIG ETTEBOAAV
TNV avAykn yia avTIKOTAOTOGN TOU TTAAQIOU avaAoyIKoU OIKTUOU WE EvVa TTIO BEATI-
WHEVO YNEIakd oUCTNPA, To OTToi0 Ba £xel WG KUPIO OTOXO TNV OAOKARPWON TwV
UTTNPECIWY QWVNAGS Kal OEBOUEVWV BIAKIVWVTAG TNV TTANPo@opia Pe Evav gviaio
TpoOTO peTddoons. To ouoTnua autd ovopdletal Yneiakd Aiktuo OAokAnpwyé-
vwv Ymnpeoiwv (ISDN: Integrated Services Digital Network).

To ISDN 1TpoKeITal ouaIaaTIKG yia pia véa oXediaan Kal XpnalpoTroinan Tou AdN
UTTAPXOVTOG TNAEQPWVIKOU CUCTHKATOG. XPNGOIKOTIOIET TO idI10 QUOIKG PETO BIAdooNG,

-2YNAEZH
-XPEQZH
TepuamkS ISON e o
nueio nueio
MpéoBaong METAQIH MpdéoBaong
ZHMATOAOTHZH
T .
ZnuaTod6Tnon appgll;ﬁ
ouvdpounT-dIKTUOU TNUaTod6ToN aTmé

GKPO O€ AKPO

Zynpa 9.4.1H apxttektovikn Tou diktUou ISDN.
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O puBuds 64 kbit/s eTTIAEXTNKE VO
gival T0 BaoIKO KAVAAI PETAYWYNG
KUKAwpaTog. BEBaia, n TexvoAoyikn
TIPO0B0G ETMETPEWYE OTO WETALU va
apkouv 32 kbit/s ) akdpa Aiyotepo
yla €€ioou IkavoTToINTIKA HETAd0-
on ewvng. Opwg 10 TTPOTUTTO TWV
64kbit/s Tropépeive Kal gival éva
atrTé TTOPASEIYUO TWV UEIOVEKTN-
MATWV TNG TIPOTUTTOTIOINGNG, OTI,
dnAadn, péxpl KaTolo péyebog va
TIPOTUTIOTTOINGEI CuXVA €xel RdN
gemepaoTei amd TNV TEXVOAOYIa.
Emopévwg, 1a 64 kbit/s eivar ma
TIOAAG yIa éva KavaAl Quwvng. ATTo
TNV GAMn, Ta 64 kbit/s eivar TTOAU
Aiya yia JEPIKEG EQOPHUOYEG WNPIa-
KrG HETA®OONG SEBOPEVWV.

KEDAAAIO 9

TO OI0UPUATO KOAWDIO Kal KATAAANAEG OIETTa-
@Eg (ouvdeTAPEG - connectors) oTa dkpa TTou
ouvdéouv To XpAaoTn We To dikTuo. To ISDN éxel
mrpotuTrotroin®ei amd Tn CCITT kal xapakTnpi-
CeTal o116 TO aKOAoUBa Bacikd yvwpiopata TTou
ovouddovTtal kai apx€g Tou ISDN:

1. YmooTtnpilel €QapUoyEG KAl UTTNPETIES
METAd00NG PWVNAG (TNAEPWVIa) Kal geTddoong
OedouEVWV.

2. BoaogiCetal 010 Yn@Iako TNAEQWVIKO Ka-
VAAI Twv 64 kbit/s. O puBudg autdg ETTIAEXTNKE,
01611 gival To PCM 1Tp4TUTIO VIO WNPIAKOTTOIN-
pévn ewvn. To ISDN eival ouolaoTik@ éva di-
KTUO METAYWYAS KUKAWMATOG. Opwg PTtropei va

UTTOOTNPIEEI KOl Kivnon dedOUEVWV E TN HOPYN
METAYWYNG TTOKETWV.

3. [lpoogépel euehigia oTo SIKTUO Kal TTAPEXEI OTO XPAOTN UTTNPETCIESG TTOU
&erepvolv Ta Opla pIog oTTARG 0UVOEONG KUKAWHATOG QWVAG.

9.4.1 BaoIK KAl TPWTEUOVOA KATNYopia mpoofaons

Ymrapxouv 800 Bacika TTPATUTIA Yia TOV Wn@Iakod diauAo, Eva TTPOTUTTO PIKPOU
€UpouUG dwvng yIa KOIVA XPron TTEPIOPICUEVWY ATTAITATEWV (TT.X. ouvOPOuUNTAS
OTO OTIITI) KAl €va TTPOTUTTO PEYAAOU €UPOUG {Wovng YIa ETTAYYEAUOATIKN XPAON
(17.X. TNAETTIKOIVWVIAKO TTEPIBAAAOV PIOG ETAIPEIAG), TO OTTOI0 UTTOOTNPICEI TTOAAG
KavAaAia TTavopoISTUTTA JE TO KAVAAI TTOU TTPOOPICETal YIO TOV KOIVO XPAOTN.

O1dU0 Baaikoi TuTrol TTpdoBacng oto ISDN eival n Baoikn mpéoBach (BRA, Basic
Rate Access) kai n mpooBacn mpwrevovro¢ pubuou (PRA, Primary Rate Access).

H Baocikn mpooBaon atmoreAsital amd dUo au@idpoua kavaAlia Twv 64
kbit/s kal éva au@idpopo kavaAl onuarodociag 16 kbit/s. O cuvoAikdg pubudg
givalr 2X64+16=144 kbit/s, aAA& Adyw OleuBETNONG O€ TTAQICIa GUYXPOVIGHOU Kal
AAwv emmiTTAéov bits o puBpodg autdg o€ pia Baoikr (eUgn pTTopEi va QTACEl TO
192 kbit/s. H Baoiki autr) utrnpeoia aTtoxeUel OTO VA IKAVOTIOINCEI TIG OVAYKEG
TWV TTEPICOOTEPWY ATTOUOVWHEVWYV OUVOPOUNTWY. ETITpETTEl TNV TAUTOXPOVN ME-
TA000N QWVAG KAl PEPIKWYV EQAPHOYWYV OEOOUEVWY, OTTWG PETAYWYH TTOKETWY,
TTANpogopia cuvayepuou, FAX, teletex k.4.

H mpooBaocn mMPpWTEVOVTOS PpUBHOU aTTEUBUVETAI OE GUVOPONNTEG UE [E-
YOAUTEPEG ATTAITACEIG O XWPENTIKOTNTA SIKTUOU, OTTWG TI.X. ETAIPEIEG TTOU £XOUV
Wwnoloko 181wTIKG KéEVTpo (PBX A ISPBX) ) éva LAN. Ztnv TTpdofacn mTpwrevo-
vToG N 6ouA TNG peTddoong cival 1984 kbit/s (31 kavaAia Twv 64 kbit/s).
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H ypapun autr) ovopdadeTal «ypauun 2 JEYAPTTITY Kal XPNOIUOTIOIEITaI GUXVA
0TO €0VIKO BikTUO ToU BI1adIKTUOU aTTd TTOAAOUG TTAPOXEIG.

9.4.2 Ynnpeoiss Tov ISDN

To ISDN Trpoc@épel éva eupU @ACUA UTTNPECIWY, UTTOOTNPICOVTAG TIG AON
UTTAPXOUOEG EQAPUOYEG HETABOONG PWVNG KAl O£BOPEVWV OAAG Kal VEEC EQAPO-
Y€G TTou ouvexwg avatrtuagoovTal. To ISDN, yia va diaxeipideTal TIG OIa@OPETIKES
UTTNPETieG, TTPETTEI VA €XEI TNV IKAVOTNTA Va:

e MeraBifader amOTEAEOHATIKA OUVEXH KAOWG KOl KATAIYIOTIKN
pon dedopévwyv.

* EKXwpei €0pog {wvng KATOTMIV AiThONG TOU XPROTH.

o EmTpémnel ypRyopn AmoKATACTAON Kal améAuon Tng KARong.

* AlaxeipifeTal pia eupeia mepioXn pUBPWYV HETABOONG Kal XPOVWV
Si1apkelag KARCEWV.

o ESaoc@alilel xapnAo pubuodé ocpalparwyv, Hikpf kabuoTépnon pn-
VUHATWYV amr’ dKpou ¢’ dKpo Kal XapunAoUug puBuouUg eoc@alpévng
mapadoong HNVUNATWYV.

° NMapéxel APKETA EMMESA ATPAAEIAS TWV EMKOIVWVIWV.

O1 uttnpeoieg diakpivovTal yevikd o€ OUO KATNyopieg: OTIG aAANAETTIOPACTI-
KEG uttnpeoieg (interactive services) kal 0TI utrnpeaieg diavoung (distribution
services). O1 aAANAETIOPAOTIKEG UTTNPETIEG UTTOdIOIPOUVTAI PE T OEIPA TOUG OE
UTINpPEaieg auvoulAiag, unvouarog Kol avakrnaong mAnpo@opIwy.

Eivai duvaté oto ouvdpounTh TTou €XEl HEYAAES QTTAITHOEIG VA XPNOIUOTTOINCEI
peyaAUTepo apiBud kavaAiwv Twy 64 kbit/s (ammd 2 wg 30). AvaAoya pe Tnv TEP-
MOTIKF) CUOKEUR aUTA Ta KavAAla uTropolv va XpenaidotroinBouv yia pia TroikIAia
UTTNPECIWV:

TnAepwvia (Telephony)

TnAekeipevoypagia (Teletex)

TnAeopoiotuTria (Telefax, Facsimile)

TnAegikovoypaegia (Videotex)

TnAedpdon (Teleaction)

Metddoon dedopévwy (Data transmission)

Metddoon akivnTng f e apyn Kivnan €IKOVag

EikovotnAspwyvia

Av Kal OpICUEVEG ATTO QUTEG TIG UTTNPETIEG TTAPEXOVTAI KAl OAUEPT, N TTAPOXN

Toug a116 TO ISDN TTpOCc@épel avaBabuiouévn TTOIOTNTA Yia TOUg £€1¢ OU0 AdyouG:
1. OAeg auTtég o1 uTTNPETieg TTPOCPEPOVTAl OTTO €va Kal JOVO OiKTUO Kal
2. To KavAAl TTPOOGEPEl EVTEADG WNQIOKH PETAdOON Kal £TTECEPYATia Kal

auénuévo pubuod petddoong Twyv 64 kbit/s.



Mapoxeis vpeciwy Internet

O1 mapoxeic umnpeoiwv internet (ISP,
Internet Service Providers) eival etaipegieg ol
OTTOIEG €XOUV  EVOIKIAOEI TNAETTIKOIVWVIOKEG
YPOAUMEG aTTO  TNAETTIKOIVWVIAKOUG  Opyavi-
opoUg. KaBe pia atmmd autég TIG YPAPMEG OVO-
padetal koppog 1 «paxokokaAid» (backbone)
Tou OIKTUOU. 21NV EAAGSa péxpl orjpepa ol Tra-
POXEIG MITOWVOUV WNEIAKEG TNAETTIKOIVWVIO-
KEG YPAMMEG OTTO TOV €BVIKO TNAETTIKOIVWVIAKO
@opéa, Tov OTE. O1 ypappég auTég eival ouvi-
Bwg 2Mbps kal dvw. ZTnv EAAGda uttdpyouv
QPKETOI TTAPOXEIG UTTNPEDIWV IVTEPVET.

EKTOG a110 TIG TNAEQWVIKEG YPAUUEG, Ol TTO-
poxeig OlaBétouv kal KATAAANAo €EOTTAIONG
TTou atroTeAeiTal atTd €181KOUG UTTOAOYIOTEG,
MOVTEY KOl GAAEG ouokeuég. Or €181KOi UTTOAO-
YIOTEG ovopddovTal SIOKOMIOTEG 1) EEUTTNPETN-
TEG (servers) Kkal €ival dla@OpwY KATNYOPIWY,
ommwg Web Servers, yia TTAnpogopieg ayko-
opiou 10ToU, Mail Servers, yia Tnv uTTOOTAPIEN
nAekTpovikoU Taxudpoueiou, FTP Servers, yia
TN YETAPOPA APXEIWV K.ATT.

O1 TropoxeiG OlaBETouv  OUVNBWG QAPKETEG
TNAEPWVIKEG YPAUMEG OTTOU GUVOEOVTAI Ol GUV-
OpounTég - XpProTeg. MNa va yivel KATToI0G ouv-
dpouNTAG, KAVEI TNV £yypa®r TOU G€ KATTOIO TTa-
poxéa Kal TIQiPVEl TOV TIPOCWTTIKO TOU KWOIKO.
2TOUG XPAOTEG uTTdyovTal Kal didpopeg dnuooi-
€G UTINPECIEG, OPYQVIOUOI, ETAIPEIEG K.ATT., TTOU
uTTopoUV va cuvdéoouv aTo Internet 1o dikTUO
Toug. O xproTng, o otoiog éxel cuvdeBei oTO
O10diKTUO, €Xel TTPOORACN O€ UIa OEIPd aTTé TTa-
PEXOMEVEG UTTNPETIEG, Ol OTTOIEG £XOUV EUTTAOUTI-
oTei o€ T€T010 BaBUOG TToU EETTEPATAV TIG OPXIKEG
TIPORAEWEIG TWV SNUIOUPYWV TOUG.
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9.5 YINHPEXIEX
ATAAIKTYOY (INTERNET)

H onpepivi emmoxn xapaktnpicerai
atod T paydaia €TEKTACN TWV OIKTU-
wv g€ 0AOkAnpo Tov TTAavATn. H ou-
VEPYOOIa avAueETa OTOV UTTOAOYIOTH
Kal 010 TNAEQWVO odnyei aTn xpAon
TNG TNAEMATIKAG a1t OAO Kal PEYAAU-
TEPA OTPWHATA TOUu TTANBUCHOU o€
OAEG TIG TTPONYMEVEG XWPEG.

To diadikTuo (Internet-International
Network) atroteAei oruepa 10 MO E-
yéAo OikTUO TOU TTAQVNTN, TO OTTOIO
ouvdéel TTApa TTOANG DIaPOPETIKA di-
KTUQ UTTOAOYIOTWVY 0€ OAO TOV KOOWO.
=ekivnoe T dekaeTia Tou 1960 atrd 1o
Ytroupyeio EBvikng Apuvag Twv HIA.
ApPXIKO OKOTTO €ixe TNV AdIGAEITTTN Yn-
@IOKA ETTIKOIVWVIA TwV KOPBWY Tou O€
TePITTTwon TToAépou. Tn dekasTia Tou
1980, eCoTAWBNKE OTA TTOVETTIOTAMIO
NG ApePIKAG kail TNG Eupwtmng, otrou
XPNOIKOTTOINBNKE KUPIWG YIa HETAPOPA
NAEKTPOVIKWV PNVUPATWY Kal PETOPO-
pd apxeiwv. ZTadlokd cuvoEéBnkav o€
AUTO EKTTAIOEUTIKA KAl EPEUVNTIKA 16pU-
pata, kaBwg kai didgopeg eTaipeieg. To
1990, e TNV EUPAVION TWV TTOAUPECWYV

KaI TNG UTTNPETiag www, ApxIoav VO GUVOEOVTAI JAJIKA KOl Ol JEPJOVWEVOI XPrOTEG.
KaBigpwBnke Traykoopiwg pe 10 dvoua Internet. ZAiuepa UTTAPYXOUV EKATOPMUPIA
XPNOTEG TOu BIAdIKTUOU TTOU auEdvovTal Je paydaioug pubuoug.

Ma va Aeitoupynoel éva OikTuo, TTPETTEN va TEBoUV 0OQEiG KOVOVEG ETTIKOIVWVi-
ag 1Tou ovopddovtal TIPWTOKOAAD. Ta MPWTOKOAAG emKoIvVWwViaAg £ival auTd
TTOoU €AEYyXOUV Kal ouvTovifouv OAa Ta pETagePOuEva dedopéva. To Baaikd TTpwTd-
KOAAO TTOU Xpnolipotrolicital o1o diadikTuo cival 1o IP (Internet Protocol).

9.5.1 lNaykoou10§ 10T0§ - AvadnTnorn mwiAnpoeopiwyv

Ta ekaToppUpIa UTTOAOYIOTWY, OTO BIABIKTUO, TTEPIEXOUV TTOAAEG KO IBIOITEPA X POl
MES TTANPOPOpPIES, TIOAAEG ATTO TIG OTTOIEG BEV UTTAPXOUV TTOPd IOVO OE WNQIOKH HOP®r).
H mpdoBaaon oTig TTANpo@opieg auTég yivetal pe Tn BonBeia EIBIKWY TTPOYPAUHUATWY.
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To oUvoAo Twv TTANPOPOPIWYV TOU dia-
npoeop O1 TTAnpo@opieg aTo B1AdIKTUO ATTOTE-

OIKTUOU aTTOTEAEI £EVa TEPAOGTIO OYKO OE- AoOv BAGEIC AeSOpEVWY Of OTTOIE Eival
OOUEVWV O OTTOI0G OUVEXWGS BIEUPUVETAL. OPYAVWUEVEG HE HOPPH UTTEPKEINEVOU.
H diaxeipion Twv dedopévwy autwy eival U9 Cuits ST G G uTea U

50 A , , KEIEVA guvOEPEVA PETAEU TOUG. Ta Kei-
aouvarn Kal avatroTEAEGUATIKN XWPIG TNV MeEVa auTd dev oUVOEOVTOI OEIPIOKA KAl

ummapén €1dikwv epyaleiwv. MNa 10 Adyo uTropei va SlaBacTolv pe SIAQPOPOUG
autd, avarTuxdnkav £pyoAsia-epapuo- TPOTIOUG, €101 WWOTE Va gival adlvaro va
P p . . TTAPOUCIOCTOUV PE €va Kavoviké BiBAio.

Y€G, Ol OTTOIiEG ETTITPETTOUV TNV £PEUVA KAl
TOV €VTOTTIONO TwV €mMOUUNTWY TTANPO-
POpPIWYV OTO dIadiKTUO.

Or1 epapuoyég (A epyaleia) avalnTnong TTapEXOUV OTO XPNOTN £va TTEPIBAAAOV
Me TN popon utrepkeipyévou (hypertext), 6TTwg o MNaykdouiog 10T6g (WWW, World
Wide Web), yia Tn diaxeipion Tou TepAaTiou OyKou TTANpo@opiwv. Kuplio péAnua
TWV €QAPUOYWY QUTWY Eival 0 XPAOTNG va XpNOoIPoTIolEi 600 duvaTtov AlyoTepa
TTPOYPAUMATA VIO VO QgIOTTOIEN TIG TINYEG TTANPOYOPIaG.

O Maykdéopiog 10TOG 1) artAd WWW atroteAei TV KUPIOGTEPN OMEPT UTTNPECIO TOU
0108IKTUOU yIa avaliTnon TTAnpo@opiwy. H utrnpeaia auth Tapéxel Tn duvaTtoTnra:

a) avagnrtnong,

B) evrommouou,

Y) HETAQOPAG Twv dedopEvwY Tou dIadIKTUOU Kal

8) mepiynong, ye 1Idaitepa QIAIKO TpoTTo. ETTpéTTel TNV ep@avion Twv dedo-
MEVWV O€ HoPQN) KEIPEVOU, EIKOVAG, NXOU Kal BivTeO.

H kategoxnv TpakTikr xprion tou WWW eivai n «TAorlynon» oTig 0€Aideg Tou,
Ol OTTOIEG TTEPIEXOUV GUVOETHOUG (EVEPYA anuEia KEIUEVOU, EIKOVWV 1] YPAPIKWY),
ETMTPETTOVTOG TO TTEPACHUA ATTO TOV €va KOUBO aTov GAAO (] o€ aeAideg Tou idlou
KOMBOU) pe aTTAn €MIAOYA O€ KATTOI0 OUVOETHO.

9.5.2 HAekTpoviko TayvuSpousio

H AoV yvwaoTn Kal TauTdxpova n o XPNOIPOTIoINUEVN UTTNPETia oTo OI-
adiKTUO €ival auTh Tou NAEKTPOVIKOU Tayxudpouegiou (email). H uttnpeoia autn
OUVIOTA iCWG KAl TNV TTI0 ONUAVTIKA KAIVOTOUIa TToU KaBIEpwaoe To JIiKTUO OTN
ouveidnon Twv xpnoTtwv. H yprAyopn kai ciyoupn petddoon Tou punvopatog (n
QKOO Kal VOGS OAOKANPOU KEIPEVOU TTOAAWY OEAIdWV) avTIKaBIoTd KATA HeYAAOG
MEPOG TNV TNAEPWVIKA Kal TNV TaXUBPOUIKK) ETTIKOIVWVia. O KGBE XpoTng, HE TNV
eyypaen tou aTo Internet, atroktd éva ovopa auvdeong (User ID), TTou €ival n
TAUTATNTA TOU XPAOTN 0TO OiKTUO, Kal évav KwdIKS TTpdaBacng (password). Au-
TOPATA, ATTOKTA NAEKTPOVIKH dielBuvaon TTou TTpoadiopileTal atod 1o User ID kai
€Va «YPOAPMATOKIBWTIO» OTOV EEUTTNPEETNTH TOU TTAPOXEQ O OTTOIOG €ival UTTEUOU-
VOG YIO TO NAEKTPOVIKO Tayxudpopeio (mail server).

Me 10 NAeKTPOVIKO TaXUOPOWEID O XPAOTNG UTTOPET VO OTEIAEI KATTOIO PAVUPA i
€MOTOAR O€ pop@r Kelpévou. O1 EQAapUOYEG TTOU XPNOIKOTTIOIOUVTaI yia TV UTTN-
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Kd&Be uttoAoyIoTAG TTOU €ival CUVOEUEVOG
oT1o Internet €xel pia povadikr) dieUBuvon
TpwTokOAAou Internet (IP Address). ‘Exel eTri-
ong Kai éva Aoyiké Gvoua TToU QVTIOTOIXE OTN
dievbuvor| Tou. Ta ovéuarta atodidovial Ue
KATTOIO GUYKEKPIMEVN AOYIKI), N OTTOIO OXETICE-
Tal TOOO PE TOV TOTTIO GO0 HE TO XWPO EPOP-
poyng. Mapdadeiyua, o uttoAoyIoTAG Tou MNave-
TmaoTnuiou ABnvwy éxel 6vopa uoa (University
Of Athens). To 6voua Tou uTToAOYIOTA XPNOI-
UOTTOIEITAI KOl OTO NAEKTPOVIKO TaXUSPOUEIO.

H nAektpovikr) dielBuvan evég XpnoTn
arroTeAgital ard 0U0 GUVOETIKA Ta OTTOIa YW~
pidovTal pe Tov €IBIKO XapakTpa @. To TTpw-
TO OUVOETIKO dnAwvel TO Gvoua Tou XPAOTN
Kal TO OUTEPO TO BVOUA TOU UTTOAOYIGT) TOU
Trapoxéa Tou. Av n TautétnTa (User ID) evog
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pecia auth éxouv Tn duvatéTnTa, Padi
ME TO KEIPMEVO TNG ETTIOTOANG, VA TTEPIE-
XOUV TAUTOXPOVQ KAl CUVNUUEVA apXEia
OTTOIA0ONTIOTE HOPPNG (KEINEVOU, TTPO-
YPOUMATWY, YPOPIKWY, EIKOVWYV, QXOU
K.ATT.), M€ KATTOIOUG TTEPIOPICHOUG, OU-
vNBwg, oTo PEYEBOS TOUG.

210 TTAQiOIa TG NAEKTPOVIKNAG OA-
AnAoypagiag avamTiuxdnke HPAdIKA Kal
n XPrnon Twv A&yOPEVWVY NAEKTPOVIKWV
KaTaAOywv (mailing lists). H dnuioupyia
OHAdWVY KOIVWYV €VOIAPEPOVTWY OTTO
OUVOPOUNTEG-XPNOTEG  ETTITPETTEI TNV
TAUTOXPOVN OTTOCTOAN TOu idlou PNnvU-

XPAoTN €ival To dvopa abc Kal ival XproTng
Tou SIKTUoU Tou lMavemmoTnuiou ABnvwv, n oi-
€0BuUVaN TOU NAEKTPOVIKOU TOU TaXudpouEeiou
Ba eivar abc@uoa.gr.

patog o€ 6Aa Ta PéEAN piag opddag. Ol
KatadAoyol auTtoi atrodeikvUovTal 181aiTe-
pPa XPAOIUOI yIa AVTOAAAYEG INVUPGTWY
METAEU ETTIOTAPOVWY KAl EPEUVNTWV.

9.5.3 HAEKTPOVIKO EUTTOPIO

OAoéva Kal TTepIcoOTEPOI KATAVOAWTES Bpiokouv evdiagépouca Tn dladikaoia
avadATnong Kai TTPOPNBEING TTPOIOVTWY PECW €VOG NAEKTPOVIKOU OIKTUOU. Eva
ammd Ta Bacikd xapaktneioTikd Tou WWW gival n duvatotnta AeTTTouEPOUS TTa-
pouaiaong Tou TTPOIOVTOG WE TN XPron TToAUpécwy (NX0G, BiVTED, pwToYyPaYIES,
dedopéva). Hon atrd 1o 1998 o1 £peuveg yia Tn xprion Tou dIadIKTUou £Xouv OEigel
0TI T0 55% Twv avBPWTTWV TTOU XPNOIUOTTOI0UV TO JIAdIKTUO avadnTouVv TTANPOQO-
pieg Kal TTpodiaypagég TTPOIGVTWY TTou Toug evdlagEpouv. Or Adyol TTou wlnoav
TIG ETTIXEIPAOEIG VA ATTOKTAOOUV EUTTOPIKA TTapouadia aTo d1adikTuo eival:

e H dueon NAEKTPOVIKR ETTIKOIVWVIO WE TOUG KATAVOAWTEG TTAPAKAUTITOVTOG
6AoUG TOUG EVOIAUETOUG EUTTOPIKOUG QVTITIPOCWITTOUG.

® To eAdXIOTO KOOTOG TTOU ATTAITEITAI VI TN ONIOUPYia NAEKTPOVIKAG EUTTOPIKAG
oeNidag.

® Hduvardtnta va eMOKETTTOVTAI TN OEAI®A TOU KOTAOTAUATOG XPHOTEG-TTEAATES
atré 6Ao Tov TTAQVHTN OTTOINdNTTOTE WPA.

® HAekTpOVIK TTAfPN TTapakoAoUBnan Twv avalnTAoEwV TwWV TTPOTIMACEWY Kal

TWV ETMAOYWV TOU TEAIKOU XPAOTN KATAVOAWTH.

2av OaTTOTEAECUA Ol ETTIXEIPATEIG UTTOPOUV va TTapdyouv r va diabégouv Ta
TTPOIOVTA TTOU AVTATTOKPIVOVTAI OTA KPITAPIO TWV KATAVOAWTWY, ATTOPEUYOVTAG
TIG XPOVOROPES KAl PIPOKIVOUVEG £PEUVES ayOopds. [Na ToUug XPrOTEG-KATAVOAWTEG
UTTAPXOUV TTOAAG OQEAN:
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1. Eoikovopouv xp6vo, dIOTI UTToPOoUV Va ETTIOKEPTOUV JETA O€ EAAXIOTO XPOVO
£va JEYAAO apIBU6 NAEKTPOVIKWY TEAIdWV aTrd TTOAAG KATAOTHAUATA OTO OIadiKTUO.

2. AmoANdooovTal ammd Tn O€gEUc Tou wpapiou. EidIka o onuepivog dv-
BpWTTOG PE TOUG EVTATIKOUG pubuoug epyaaciag dev éxel S10B€aIpo Xpdvo va agi-
epwael yia ayopés. ‘ETol, n duvatdtnta avalntnong Kal ayopdg TTPoidvIwy JETW
TOU S108IKTUOU OTTOIAdNTTOTE WPA TOU EIKOCITETPAWPOU Eival AVEKTIUNTN.

3. Exouv TrepioooTepeg €mAOYEG. H anuavTtikdtepn duvatdtnTa €ival Tng
oUyKpIong TTPOIOVTWY atrd dIAQOPOUG KATAOKEUAOTEG, WG TTPOG TNV TIKA KAl WG
TTPOG TA XOPOKTNPIOTIKA. MTTopei yia TTapddelyua €vag XProTng-KAaTavaAwThg
péoa oe Aiya AeTTd TG Wpag va avalntrioel pia TNAedpacn UE OUYKEKPIUEVA
XAPAKTNPIOTIKA Kal VO ETTIAEGEI Evav KATAOKEUAOTH OUYKPIVOVTAG TIG TIMEG.

4. H duvatotnta ayopdg ayabwv atrd 1o OTTiTI £XEI KAl KOIVWVIKES DIAOTATEIG.
IS1aiTepa yia opIouEVEG OUAdEG avBpWTTWY, OTTWG:

a) Ta ATopa PE €IOIKEG AVAYKEG, TTOU AVTIMETWTTICOUV QVTIKEIUEVIKEG DUOKOAIES

Kal

B) oI KATOIKOI TWV OKPITIKWY KAl ATTOPOVWHEVWV TTEPIOXWV, TO NAEKTPOVIKO EUTTO-

plo Toug divel TN duvaTdTNTa va aloBAvovTal iool PE TOUG UTTOAOITTOUG TTONITEG.

To NAeKTPOVIKO EUTTOPIO AVAUEVETAI
va e€atmAwBei yprAyopa, av eEac@all-
OTEl N AKEPAIOTNTA TWV EUTTOPIKWY OU- Eiva N Tutromoinon e ouprieone. fy-
vaAhaywv oTo diadiktuo. Ta o Baal- XPWHNG  KIVOUWEVNC  ekévag (Video). To
KO TTPpOBANua TTou TTPETTEl va AUBEi OTIG 1993 TuTroTToIBNKE T0 MPEG1 Kail T0 1995
NAEKTPOVIKEC OUVAAAAYEC PéOw TOU To MPEG2 i MPEG-II (ISO/IEC 13818). H
O1adIKTUOU &gV gival n TaxuTnTa OIEKTTE- I\Z‘ :ﬁﬂfﬁgﬂgggggsgfg pfg'acgum,(s‘;“r;“gﬁdg
paiwaong aAAd n ac@dAeia Tou dIKTUOU. KAVAAI PE EQIPETIKG PEYGAO £UPOC JvNnG OU-
H aAAoiwon evog pikpou apiBuou Oe- Xvotitwy (bandwidth).

6opévwv KOTG ™m 5IdeEIG OUVG)\)\GVI"] O1 KWAIKOTIOINTEG TTOU CUPTTIECOUV TO TN-
s AeoTITIKO onApa avixvelouv Tnv Kivnon Kai

07O JIadIKTUO PTTOPET Va EXEI TEPATTIEG HETOBIBOUY LOVO TIC PETAROAEC. MeTUXaiVOUV
OIKOVOMIKEG ETTITITWOEIG VIO TO XPAOTN. ME QUTO TOV TPOTTO pEYGAn oupTrieon. H dia-
POPA TOU CUUTTIECKEVOU ATTO TO TTPWTOTUTIO
TNAEOTITIKO Orjpa gival cuvRBwg dUCKOAO va
TapatnenBei. To MPEG1 oxedidoTnke yia
XAUNAEG avaAUOEIG Kal ETITPETTEI GUMTTIEON
Me Tnv Unnp&oiq GUTI"] uTTOpOL’JV £|KéVC(g Kal r’]XOU IJéXpl 1,5 MbpS MUE IKAvVO-

. , L ToINTIKA avaAuon (360X288 pixels X 25 fps).
VA HETAGEPOVTAl ApPXEIa OTTO KATTOIoV H mroiétnTa dnAadn Trepiopidetal oto 1/4 Tou
utrohoyIoTr) Tou SIkTUOU O€ €vav GAAo KavoVIKoU TNAEOTTTIKOU GrUOTOG KAl gival I00-
péow Tou B1adIKTUOU. SUvoun He TNV TroIoTTa NG BIVIEOKAOETAG

To TpwTdkoAo TTou xpnoipotiorgi- | VHS: Tia peyaAirepn avdhuan, o MPEGH
Bev OPKE Kal XPNOIHOTIOIEITAI N TUTTOTTOINGN

Tal OVOPAZeTal TIPWTOKOAO HETAPOPAG MPEG?2 n oroia kaAUTTITEl 0€ avaAuCn Kal Ty
apxeiwv (FTP, File Transfer Protocol). TNAedpacn uwnAig eukpivelag (HDTV). Kai ol

Me TNV UTTNPECia auTr o KABE XDF'IGTHQ 5L:JO TUT[O'IT'OII"]GEIQ Xpl’]OIp’O'ITF)IOIJVTC(I yla aTro-
, , , Bnkeuon Bivieo o€ oTTIKA PéOa KAl OE EQAP-

MTTOPElI VO JETAPEPEI €PAPUOYEC Kal HOVEC GTOV UTTOAOYIOTH,

TTANpPo@opieg atrd 6Ao ToV KOG O.

MPEG (Motion Picture Experts Group)

9.5.4 MsTa@opd apyeiwv
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KEDAAAIO 9

9.6 XYITIKAIZH THAEOPAXHXZ, THAEMIKOINQONION KAI

MAHPO®OPIKHX
T
U m_4
u 3
m
m_16
V] U:?

Zynpa 9.6.1 (emévw) H 086vn pe Adyo
TAeupwv 4:3 Kal (KATw) Pe AGyo TTAEu-
pwv 16:9.

Zyfpa 9.6.2 1 gutoypagia eaiveral
n ouokeury STB TOTTOBETNPEVN TTAVW
oTov TNAeoTTTIKO O¢KTN. H ouokeun STB
UTTOPEi VO XOPAKTNPIOTER «UBPIBIKI»,
£QPOOOV TTEPIEXEI £vaV UTTOAOYIOTH Kal
€va povTep. Aivel Tn duvaTtétnTa «TTAO-
flynong» oTo BIadikTuO pPE £va TnAEXEl-
piotpio. Mropei eTmiong va ouvdeBei
Kal PE OAEG TIG OIKIOKEG NAEKTPOVIKEG
OUOKEUEG €IkOvag kal Axou. MNa tapa-
OElyHa PTTOPET va KaTeuBUvVel TN UOUGIKA
aTré 10 JIOSIKTUO OTO GTEPEOPWVIKO GU-
YKPOTNHA A TNV €IKGVa aTTd TN BIVTEOKA-
Hepa o AAAOV ouvOpounTH.

Méoa otnv TTpwTn deKaeTia TNG (WG TOU
0 TTPOCWTTIKOG UTTOAOYIOTAG KATAPEPE VA KEP-
dioel To eTTayyeAPATIKO TTEPIBAAAOV O dAOUG
Toug Toueig. Ta TeAeuTaia xpovia Gpxioe va
EICEPXETAI KOl OTO OIKIAKO TTEPIBAAAOY, OTTOU
XPNOIYOTTOIEITAI VIO Yuxaywyia, evnuépwon,
eKTTaidEUCT, oUvdeDon oTo O1adIKTUO OAAG Kal
epyacia. O uttoAoyIoTAG TTOAUPECWY €UKOAQ
METOTPETTETAI O€ TNAEQWVIKF) OUOKeUr. MTTO-
pei uadAioTa va XpnoihoTToinoel To OiKTUO [e-
TAd0oOoNG OEOOUEVWV VIO VO UETAPEPEI TNV WN-
PIOKOTTOINUEVN QWVH CE OTTOIOBATTOTE ONUEIO
TOou TTAQVATN.

O nAekTPOVIKOG UTTOAOYIOTAG S10B€TEl DIKN
Tou 006vn e avaloyia TTAcupwy 4:3, Pe pe-
Y&An avaiuon (Tutmika 1024 X768 pixel) kai pe
diaywvia didoTaon ouvABwg 15 €wg 19 ivioeg.
ATT6 TNV GAAN TTAEUPG O CUPPBATIKOI TNAEOTTTI-
KOi BEKTEG €xOouv 006VN PE OXETIKA peydAn Oi-
aywvia didoTtacn (ouvRBwg 19 €wg 33 ivioeg)
KAl JIKpH av@Auon o€ oxéon Pe TRV 086vn Tou
uttoAoyioTr). H 086vn Tou uTToAOyIOTH) UTTOPEI
va XpnolIhoTroindei yia TNAEOTTTIKN AN, apkei
0 UTTOAOYIOTAG va dIaBETel TO KATGAANAO UAIKO
Kal AOYIOHIKO.

H tnAedpaon pe Tnv KATtdAANAn ocuokeun
pTTOPEl va TTPOBAAEI TIG NAEKTPOVIKEG OENIBEG
Tou O1adIKTUOU. H ouokeury auTh ovopddeTal
Set Top Box (STB) kai divel Tn duvardtnTa
o€ OTToIoV OEV £XEI NAEKTPOVIKO UTTOAOYIOTH va
£xEl TTPOCRacn oTo dladikTuo, Pe atTAd Kal I101-
aitepa QIANIKS TpoTT0. To STB XpnoiyoTrolgi Tnv
TNAESPAON yia ATTEIKOVION KAl CUVOEETAI OTNV
TNAEQWVIKI YPOUUR OTTO TNV OTToia JETOPEPEI
TIG TTANPOPOPIES. ZUCKEUEG Ol OTTOIEG OTO TTO-
pPeABOV egixav évav kal pévo Eekdabapo poAo,
OTTwG 10 TNAEQWVO Kal n TnAedpacn, oruepa
AAANAeTTIKOAUTTTOVTAL. EKTOG 11O TN OUYKAION
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TNAESPAONG, TNAEPWVIKNAG CUOKEUNG
KAl UTTOAOYIOTH €XOUV EUPAVIOTE Kal
GAAEG UBPIDIKEG OUOKEUEG OI OTTOIEG
€xouv TTOAOTTAEG AeiToupyieg OTTWG
10 UMTS (Ke@daAaio 8).

H oUyxAion Twv TEPHATIKWV
CUOKEUWV (padiowvo, TnAe-
o6paon, THAéwvo Kal urtoAoyi-
OTNG) o@EeiAeTal oTN SuvaroTnTa
HETATPOMNG KGOE pOopP@nS TAN-
POYPOPIag o€ YNPIAKN HOPPN.

Auti n oulykAhion Traparnpeital
€TTIONG OTIG UTTNPETIEG Kal OTa SiKTUA.
‘Eva dikTuo KaAwdiakng tnAedpaong
MTTOPEI va TTapEXEl OTOUG OUVOPO-
MNTEG TNAETTIKOIVWVIOKEG UTTNPECIEG.
O1 KOAWDBIOKEG TNAEOTITIKEG ETAIPIEG,
EKUETOAAEUOUEVEG TA TTAEOVEKTHOTA
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Zynpa 9.6.3 O nAeKTPOVIKOG UTTONOYIOTAG HE MICt
KAPTA ETTEKTAONG UTTOPEI va AABEI TNAEOTITIKG, GUV-
OPOUNTIKA, KWAIKOTTOINKEVA, OOPUPOPIKA KO KOAW-
dlakd KavaAia, QUOIKG PE KOTAAANAN Kepaia Kal TIG
avTioTolKeg ouvdpopég. EKTOG atrd Tnv atrAl Afyn,
UTTdpXouV €ITTAéOV BUVATOTNTEG OTIWG TTPOBOANR
TTOAMWV KavoAiwy o€ TTapdBupa, oUvoeon JeE BIVTED-
KAMPEPQ, QVTIYPO®r) TOU BIVTEO O€ ATTOBNKEUTIKA JECT
(okAnpoug diokoug, CD), dueon ouptrieon Bivieo,
OUMNYN €IkOvag atrd To BivTeo A TNAEOTITIKG KOVAAI
K.ATT. O1 BuvatotnTeg auTéEG 0TO TTAPEABOV ATav adU-
VaToV VO TTPayUaTOTToINBoUV O€ ia JOGVO GUOKEUN.

TTOU TOUG TTPOCPEPEI N TTPOCQPATN VOUOBETia yia TNV aTTEAEUBEPWON TWV TNAETTI-
KOIVWVIWYV, TTPOCQPEPOUV OTOUG GUVOPOUNTEG TOUG THAEQWVia, TNAEOpacn, padio-
Qwvia, TTpéafacn oTo dIadikTUO Kal GAAEG UTTNPETIEG Padi.

[MoAAEG HAAIOTA TNAEOTTTIKEG KOAWDBIOKEG ETAIPEIEG TTPOTPEPOUV XANNAOTEPEG
TIMEG VIO TIG TNAEQWVIKEG CUVOIOAEEEIS ATTO O,TI O TNAETTIKOIVWVIAKOG QopEag. H
OUYKAION TwV UTTOAOYIOTWV KOI TWV ETTIKOIVWVIWY APXIOE PE TRV WNQPIOKOTTOINON
TWV TNAETTIKOIVWVIAKWY OIKTUWYV KOpHoU (dnAadn Twv CUCTNUATWY PETAYWYNG).

H wnoiakotroinon oTo dikTuo Twv cuvdpounTwv (To dikTuo TTPdoBacng) Ba
TTPOO®EPEL: a) uwnAn Taxutnta TTpéoacng ota dikTua Oedopévwy, aAAd Kal B)
uTTnpEeaieg peydAou eUpoug Quvng.

EPOTHZEIX 90Y KEDAAAIOY

1. Mool gival o1 Adyol TTou aTTaITOUV TNV
Wn@eIlakoTroinon Tng TTANPOYopiag;

2. Av o¢ éva onua opIAiag yivetar dery-
poToAnyia pe taxutnta 11000 deiypa-
Ta/sec, TI uéyeBog Ba £xel TO apyeio
oplAiag 10sec, av 1o KGBe deiypa Exel
péyebog 8bit;

3. Moia gival Ta Baoikd yvwpiouata (ap-
X€G) Tou ISDN;

4. Mool TUTIOUG KAVAAIWY CuvioTavTal
yla TIG UTTNPEGIEG TTOU JTTOPEI VA UTTO-
otnpier To ISDN;

5. Ti yvwpiCete yia TIG UTTNPETiEG TTOU
pTTOpEi va uttoaTnpiel To ISDN;

6. Ti eival To BI0dIKTUO, TIWG EEKivNOE Kal
TTOIa €ival n onUEPIVI TOU PHOPYN);

7 . Molgg uTTNpeaieg PTTOPET va UTTOOTNPI-
&e1 1o d1adikTuOo;

8. TiemTuyxaveTal Je TO TIPWTOKOANO HE-
TaQopag apxeiwv (FTP);

9. Mg TepipéveTe va eEeNixOei To pEANOV
OTIG TNAETTIKOIVWViEG PETA atTd TN OU-
YKAIoN TnA€dpaong, TNAETTIKOIVWVIWV

Kl TTANPOYOPIKAG;
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